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BBEJIEHUE

KoOHCIeKT neKkuuii HanmvcaH B COOTBETCTBUU € MPOrpaMMmor Kypca «OCHOBBI
TUJIPOMETUOpALMN» U YY€OHBIM IUJIAHOM JJIsl CTYJIEHTOB JHEBHOM M 3a04HOM (hopm
oOy4eHus1, CTYACHTOB ClIeUaIbHOCTH «BomocHabkeHue 1 BOJOOTBEACHHE.

B KOHCIIEKTE NPUBEIEHBI OCHOBHBIE TEOPETUYECKHUE U NMPAKTUYECKHUE ITOJI0MKE-
HUS O BUJAX MEJHOpALUil, BOJHOM PEXUME I'PYHTOB; TEXHOJIOTUAX PETYJIMPOBAHUS
BOJHOI'O PEXMMa IPYHTOB; TUIAX M KOHCTPYKLUHMHM THAPOMEIMOPATUBHBIX CHUCTEM,
OCHOBHBIE ITOJIOXKEHUS 110 MPOESKTUPOBAHUIO U METOJbl MHKEHEPHBIX PacdyeTOB I'UJ-
POMETMOPATUBHBIX CUCTEM, O CIIELUAIIBHBIX BUJIAX MEIMOPALUK.

W3noxxeH ombIT paboThl TUAPOMEIHOPATUBHBIX cHCTeM. [Ipu 3TOM aBTOpPHI
00001IAI0T U CUCTEMATU3UPYIOT MAaTEepUall, IIUPOKO UCIOJIb3YS ONBIT U3yYEHUs Kyp-
ca B apyrux BY3ax Ykpaunsl, B yactHocTh HanroHanbsHOro yHUBEPCUTETA BOJHOIO
XO351MCTBA U IIPUPOIOIOIIb30BAHUS I'. POBHBI.

KoHcnekT nexuuii npenHasHadeH Uil CTyAeHTOB 3 KypcoB BY3o0B, koTopsie
TOTOBSIT CHEIMAIUCTOB B 00JACTH BOAOCHAOKEHHUS, KaHAJIU3alUH, PAllMOHAIBLHOTO

HCIIOJBb30BaHUA U OXPaHbl BOAHBIX PECYPCOB.



PA3JIEJI 1. BUJbI MEJINOPAIIMA. BOJHUM PEXXUM I'PYHTOB.
TEXHOJIOI'USA PEI'YJIMPOBAHUA BOJJHOI'O PEXKUMA I'PYHTOB

1.1. Buasl metuopanun

CI10BO «Menuopanusi» MPOUCXOAUT OT JIATUHCKOTO cjI0oBa melioratio, 4To B me-
PEBOJIE HA PYCCKUU SI3bIK O3HAYAET yJydllleHue. B COBpeMEHHOM MOHSATUM METUuopa-
Ul — 3TO CUCTEMa OPraHU3alMOHHO-XO35IUCTBEHHBIX U TEXHUUYECKUX MEPONPUSITUM,
HaIpPaBJICHHBIX Ha KOPEHHOE YIIYUIICHHE 3eMEIlb B IEsX CO3AaHus Haubosee Oma-
TONIPUSATHBIX YCJIOBHUH JJISI Pa3BUTHUS CEITLCKOTO XO3SMCTBA WM OOIIETO 0370pOBJIE-
HHSI MECTHOCTH.

[Io BO3IEHCTBHUIO HA NTOYBY U PACTEHUS PA3IMYAIOT BUIABI MEJIUOPALUIA: 2uo-
pomexnuuecKue, azpomexnHudeckue, J1ecomexHuuecKue, Xumuueckue u Kyjabhiy-
pomexHuyecKue u ap.

Haubonee cymiecTBeHHOE BIMSHHUE HA YJIydIlIEHWE MPUPOJHBIX YCIOBUN OKa-
3BIBACT CE1bCKOX03AUCH8EHHbIE 2UOPOMEXHUYecKue meauopauuu (OpolleHue, oo-
BOJIHEHHE U OCYIIECHUE), U3MEHSAIOIIUE BOJHO-BO3IYIITHBIN PEKUM MOYBBI.

Azpomexnuueckue meauopayuu NPUBOIAT K U3MEHEHHUIO COJIEp)KaHUA B MOY-
B€ Pa3JIMYHBIX MUTATEIBHBIX 3JIEMEHTOB U 00€CIIEYMBAIOT B KOHEUHOM HUTOTE TMOBHI-
HIEHUE €€ TUIOJOPOIUSI.

Azpomexnuueckue meauopayuu BKIIOYAIOT MPABWIHHBIN BBIOOP ITyOWHBI U
HaIpaBJICHUS BCIIAIIKY, MOYBOYTITYOJICHUE, 3ATY)KEHNE KPYThIX CKIIOHOB, YJIydllle-
HUE JIYTOB ¥ MAacCTOMUIIl, CHETO3aIepKaHUE.

[Ton necomexnuveckumu menuopayuamu 1OIPaA3yMEBACTCS YIYUIICHUE 3€-
MeJlb ITyTEM BbIpalMBaHUs JIPEBECHOUN WM TPABIHUCTON PACTUTEIIBHOCTH B COYETa-
HUU Cc JpeBecHOM. Crojla OTHOCSTCS OOJIECEHHE MECTHOCTH, 3aKpEIUICHHE JBHKY-
IIIUXCS MIECKOB, CO3/IaHME TOJIC3AIUTHBIX JICCHBIX I10JIOC U T.]I.

[Ipu Xumuueckux menuopayusax nis yiaydieHus: 3eMelb, 0COOCHHO 3aCOJICH-
HBIX, B MIOYBY BHOCSAT THIIC, U3BECTh, CEPHYIO KUCIIOTY, Ae(EKAIIMOHHYIO TPsi3b, dhoc-

dboputHyto MyKy #u Ap. K XUMHYECKUM MEIHOpaIisiM OTHOCHUTCSl HCIOJIb30BAHHE
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pa3IMYHbIX TepOUIUAOB 1751 OOPHOBI ¢ 3apacTaHUEM MEIHOPATUBHBIX KaHAJIOB, MPU-
MEHEHHUE MOJIMMEPOB AJIsl CHIKEHUS (PUIBTPALIMOHHBIX MOTEPh BOJBI U3 BOJOEMOB U
KAaHAJIOB.

Kynvmypomexnuueckue menuopayuu 1mo3BOJSIOT YIydIlaTb COCTOSHHUE IIO-
BEPXHOCTHU TIOYBBI MyTEM YAAICHUS KAMHEW, MHEW, KYCTapHUKOB, TUIAHUPOBKHU IO-
BEPXHOCTH.

OOBbeKTaMU CeTbCKOXO3AMCTBEHHBIX MEIHOpAIMii MOTYT OBITH 3€MIIUA: € He-
O1a20NPUAMHBIMU YCTI08UAMU 800HO-8030YUIH020 pedcuma (0010Ta U 3a00J104YEH-
HBIE 3€MJIH, 3aCYLUIMBBIE CTEMH, MTOJYIYCTBIHA U IIYCTBIHH); C HED1A20nPUAMHbIMU
Quzuueckumu u xumuueckumu ceoilicmeamu (3aCOJICHHBIE, TSKEIbIE TIMHUCTHIE
NOYBBI, IECKU U T.1.); HOOGEPHCEHHBIE GPEOHOMY MEXAHUYECKOMY 6030€UCHEUI)
6006l unu éempa (OBPAry, JIETKO Pa3MbIBAEMbIN ITOYBEHHBIM MOKPOB, TEPPUTOPUU
CKJIOHOB), H@ KOMOPbIX OCYULeCM 81em C RPOMUEOIPO3ZUOHHBIE MEPONPUANLUAL.

HaubGomnbimas 3¢ ¢ekTHBHOCTL MeJIMOPANMM TOCTUTAETCS TIPU KOMITJIEKCHOM
UX IPUMEHEHWH, KOTZa, HAIpUMEp, OPOILICHHE COYETAETCA C APEHUPOBAHHUEM, a

OCYIICHHUC - C ICPUOIUICCKHUM OPOIICHHUEM 3C€MCIIb.

1.2. Pa3zButre U 3 PeKTUBHOCTH T'HAPOM eJTUOPALUIA

Menuopanuy Ha 36MHOM IlIape HAYyalld NPUMEHATH 3...4 THIC.JIET A0 H.3. B
Erunre, Kutae, Uaauu. B Upake, B nonmune pexk Turpa u Edpara, 1o Hamux gHen
COXPAaHUWIIUCh OCTAaTKU opocuTenbHoro kanana Hapsan. Ot Uunuu, Kuras, Erunra,
Upaxa uepe3 Ilanectuny, Cesepuyro Adpuky, Ucnanuto n Uranuio opomenue pac-
IPOCTPAHWIOCH HA 3ama/l.

Opomenne Ha Tepputopun ObiBiiero CCCP mpuMeHsioch eme B JajeKoi
npeBHOCTH (B poiuHax pek Temxken u Myprab B TypkMeHucTane, B HU30BbSIX AMYy-
napeu, Ceipaapsu, 3epaBmiada). K XIII Beky 10 H.3. OTHOCHUTCSI COOpPYXEHHUE psifa
KAHAJIOB ¥ BOJAOXPAHWINI B 3aKaBKa3be.

[lepBbie cBemeHHUs 00 OCYIIMTENBHBIX paboTax Ha TeppuTopuu Poccuiickoit

uMmriepun otHocsATea K X-XV BekaM (B Hosropone, Mockse). B 1802 r. Hauatsl pa-



OOTHI 1O OCYIICHHUIO OOJIOT B Psiic CEBEPHBIX M CEBEPO-3aMaaHbIX ryoepHuii Poccun,
rJIaBHBIM 00pa3oM B okpecTHOCTsX [lerepOypra, MockBbl, MUHCKa U APYTUX TOpo-
noB. B 1853 r. na 3a0onodyeHHbIX 3emMisix ['opbl-I'operkoro y4eOHOro 3aBeieHHs
(apiHEe benopycckas cenbckoxo3sucTBeHHas akanemus) A.H. KosnoBckum 3anoxeH
nepBbld B POCCMUCKOW HMMITIEpUM TOHYAPHBIA APEHAX, COXPAHUBIIMMCA O HAIIUX
JTHEMH.

B nepuon ¢ 1848 mo 1882 r. 3HaUUTENBHO BO3POCIM IUIOMIANA OPOILICHHS B
3akaBka3sbe, Ha CeBepHom KaBkase, [loBomkbe. [Tocne 3acyxu 1891 r. B Poccuu cra-
JU yNeNsATh BHUMAaHUE MEIHOPAIMU, XOTSA B T€X YCJIOBHUSIX MEIUOPATUBHBIC PaOOTHI
HE TMOJIyYWJIM MHUPOKoro pa3zmaxa. OcoOeHHO OypHO Havaja pa3BUBATHCA MEIUOpa-
s B nepuoa CCCP nocne 1917 roga: aexkper 006 opraHu3aliid OPOCUTEIBHBIX pa-
6ot B Typxkmenucrtane; mian ['ODJIPO. B cooTBeTCTBUY C IIaHOM MpeaycMaTpuBa-
noce ocyuenue 30...40 miH. ra u opomenue 8 MiH. ra 3emens. K 1940 r. opomae-
Mble Tuiomaau gocturaiu 6320 TeIC. ra.

B nepuoa ¢ 1946 o 1950 r. HauaThl paboOTHI 1O OPOIICHHUIO HA MECTHOM CTO-
K€, CTPOUTENBCTBY MPYJAOB U BOJOEMOB, JaJbHEUIIEMY pa3BUTHIO opolieHus Ha Ce-
BepHoM KaBkaze, Ykpaune, 3akaBkasne, [loBomxbe, CpenHeil A3um, 0 CTPOUTEIb-
ctBy Kapakymckoro xanana. O0 3¢g¢ekTHBHOCTH PadOThI 110 MEIHOPALUU 3EMEllb

MOXHO CYJIUTh MO JJaHHBIM Ta0I. 1.1.

Tabnuna 1.1 - Poct ypokalilHOCTH CeIbCKOXO03UCTBEHHBIX KYJIbTYpP Ha OPOIIAEMBIX
3eMIISX, I/ra

KyJasTyphbl 1965 1966-1970 | 1971-1975 | 1976-1980
3epHOBbIE (BCEro) 13,8 19,2 254 36,6
ITmennna o3nmas 12,9 18,6 24,2 30,8
[Tmenuna sipopas 8,0 11,6 12,5 15,3
Kykypysa 22,4 27,0 36,5 49,7
Puc 26,9 33,8 38,6 394
XJIOTIOK-ChIpEIL 23,2 24,1 27,3 29,3
Caxaphasi cBeKJIa 229.0 327,0 313,0 309,0
OBomu 135,0 145,0 158,0 178.,0
CeHo MHOTOJIETHUX TPaB 39.0 437 66,5 51,4

PazButne MCIIMOpalr — BBOJ HOBBIX rmomaz[ef/i, CTPOUTCIILCTBO KaHAJIOB, pPC-

KOHCTPYKIOHUA MCIMOPATHUBHBIX CHUCTEM — IIPCAIIojgaractCsa IpOAdOJDKHTL BO BCEM



CHI'. B VkpauHe mioiiaad OpoONIa€MbIX 3€MENb MPEIyCMaTPUBAETCS JIOBECTH 0
4...4,2 MIH. ra ¥ oCylIeHHBbIX - 10 3,9-4,0 muH. ra. [IpexycmaTpuBanoch 3aBeplieHHE
ctpoutenbcTBa Kaxosckoit, [lepBomartickoii, Ceporo3ckon, JlyHai-/[HeCTpOBCKOUN U
[Tpra3oBCcKOil OPOCUTENBHBIX CUCTEM, O0ECIEYeHHEe BBOJAA B IKCILTyaTallMi0 HOBBIX
opomaeMbIx 3eMenb B 30HEe CeBepo-KpbIMCKOro kaHasia, OCBOEHUE NEPEYBIAKHEH-
HBIX 3eMeJb yKpauHckoro [loechs.

[Iporpamma pa3sBUTHS METMOPALMHU 3E€MEIIb - BAXKHEWINAs XO3AMCTBEHHAs 3a-
Java, pelieHre KOTOpoil crnocoOCTBYET YCTOMYMBOMY Pa3BUTHIO arpapHOro CEKTopa

DKOHOMMKHU Y KPauHbI.

1.3. IlpupoaHo-KINMaTHYECKHe YCJIOBUA U HEOOXOAUMOCTH

rUIPOMeETHOPALM I

Br160p crioco60oB npoBeieHNs THIPOMEIMOPALIMI 3aBUCUT BO MHOTOM OT KOM-
MJIeKCa MPUPOIHBIX YCIOBUH - KIMMaTa, MOYBkI, penbeda u ap. [lo mpupogasiM yc-
JIOBUSIM, B YACTHOCTHU, IO KOJIMYECTBY OCAJKOB U TeIla 00sacTu YKpauHbl CyIIECT-
BEHHO OTJIMYAIOTCS: 3aCYILUIMBBIE I0KHBIE paiioHbl U KpbiM, a Takxke, Harpumep, Ie-
pEYBIIAKHEHHbIE 3aI1aJIHbIE U CEBEPO-3aIaJIHbIe 00IaCcTH.

Hns ctpan CHI' konTpacThl emie 0osee pasutenbHbl. B Tabmn.1.2 mpuBeneHbl

OCHOBHBIE KJIMMAaTUYEeCKHE MoKazaTeau npupoanbix 300 CHI'.

Tabnuna 1.2 - OCHOBHBIE KIIMMAaTHYECKUE MOKa3aTesd mpupoaubix 304 CHIT

© <
v & 9

CpeaneronoBast KOHH'{?CTBO s E ==

IHEeH ¢ Ocanku 3a S o =&

3ona TemIiepatrypa . 2 S $

BO3AYXA oC TeMIlepaTypon roja, MM cé ﬁ Z o
' BbIlIe +5C E . §
Tynnpa -9 90 290 250
Jlecnas -1 140 450 410
JlecocrenHnas +2 170 420 600
Crennas +5 190 340 850
ITycTeiHs +11 230 170 1500




B Vkpaune B ecHOI 30HE 0CaJKOB BHITIATACT OOJBIIE, YeM UCIIApSETCs BIIarHy,
MO3TOMY 3/1€Ch HaOII0IaeTCs MepeyBIakKHEHNE U 3a001aunBaHue TIOYB, YTO BHI3bIBA-
€T HEOOXOIMMOCTh B IPOBEIECHUHU OCYIIUTEIbHBIX Menuopauuil. B necocrenHoi,
CTENHOM 30HaX 0CaJKOB BbINanaeT B 1,4...9 pa3 meHplIe, UeM HcnapseTcs Biar, mo-
ATOMY 3/1€Ch BO3HHMKAET NOTPEOHOCTh B OPOLIEHUH. JlecocTenp XapakTepHa Jisl LeH-
TpaJIbHbIX YEPHO3EMHBIX O0sacTell Y KpauHsbl.

OcCHOBOMNOJIO)KHUK OTeduecTBEHHbIX Menuopaunid A.H. KocTskoB mpemnoxun
IPU BBIJECJIIEHUU 30H PAa3JIMYHOrO YBJIAXXHEHMSI MOJIb30BAaTHCS KOAPPUIUEHTOM BOJ-
HOro OanaHca

K=uP/E, (1.1)

rae (4 - KodhPUIMEeHT UCIOIB30BaHus 0CaIKOB; P - ocanku 3a rof, MM; £ - uc-
napsemMocTb, MM. YacTte eBpomneiickoi tepputopun CHI' paznenena A. H. Koctsiko-
BBIM Ha TPH 30HBI: H30BITOUHOTO yBIakHEeHUs — K >1; HeyCTONYMBOTO yBIaKHEHUS —
K=1 wu nepgocrarounoro ysnaxHeHuss - K<Il. Ilo KocTsikoBy 0XHBIE U IOTO-
BOCTOYHbBIE PAallOHBI Y KpauHbI OTHOCSTCS K 30HE HEIOCTATOYHOTO YBJIAXKHEHUS; 11C€H-
TpajJbHasl U CEBEPO-BOCTOYHAS YaCTH — K 30HE HEYCTOMYMBOTO YBJIAKHEHHUS; 3amaj-
HbIE U CEBEpPO-3alaHbIe — K 30HE N30BITOYHOTO YBIAKHEHHUS.

[IpakT4eCckn BCe MPUPOIHBIE 30HBI U IPUPOIHO-XO3UCTBEHHBIE PAOHBI Y K-
parvHbBl HYXXAAIOTCSI B IIPOBEIACHUU CEJIbCKOXO3AWCTBEHHBIX THAPOTEXHUYECKUX MeE-
JIMOPALUAM.

K 2000 r. mmomaan ocyiiaeMbix 3eMeb B YKpPauHE MIAHUPOBAIOCH JI0BECTH

10 3,9...4,0 MuIH. Ta.

1.4. BoaHblii peskxuM IPYHTOB MeJTHOPHPYeMbIX TeppuTopuii. [IpnunHbI

Hey/10BJIETBOPUTEIbHOI0 BOJHOTO PeKUMA TPYHTOB

Menuopanus opolieHueM UMEeT CBOM 0coOeHHOcTH. HeobxomumocTh B Hel
ONPENEIIIETCS HEAOCTATKOM BOJIBI B MoYBe. [Ipy HemocTaTke BiIaru B MOYBE CHUXKA-

€TCi1 MHTCHCHUBHOCTDB MI/IKp06I/IOJ'IOl"I/I‘-IeCKI/IX IMpoHIcCCOB. HOI[ BJIMSIHUCM OPOIICHUSA



MOET MEHATHCSI Ka4eCTBO TPYHTOB. KauecTBO OpOCUTENIbHON BOJIBI XapaKTepU3yeT-
Csl CIEAYIOIIMMH OCHOBHBIMHM TOKA3aTENIMHU: TEMIEPATypOi; HAJIUYHEM B3BELICH-
HBIX 4YacTull; MUHepanu3anuen. [loHnkaeTcss Temrneparypa MoyYBbl, MOBBILIAETCS €€
TEIJIOEMKOCTh M TEIUIONPOBOJHOCTh. Hu3kas TemriepaTypa BoAbl B HCTOYHUKE OPO-
IIEHUS] MOKET TaKKe€ OKa3blBaThb HEraTMBHOE BIMSHUE HA pa3BUTHE pacTeHuil. [lpu
OOUJILHOM YBIIQXXHEHUU (OpOIIEHUHM) 3€Meb CTPYKTypa TIOYBBI pa3pyliaeTcs,
YMEHBIIIAETCSl TOPUCTOCTh, YXY/IIAeTC €€ BOJA0OOMEH, MPU 3TOM BO3MOKHO TOBBI-
IIIEHUE YPOBHSI TPYHTOBBIX BOJI, UTO MPUBOAUT K 3a00JIAUYMBAHUIO 3€MEINb, a PU MU-
HEpaAJIM30BAaHHBIX I'PYHTaX K MX 3aCOJICHHIO. BBICOKas KOHUEHTpalMs B3BEIICHHBIX
BEIIECTB, TAKUM O0pa3OM, MOXKET OKa3bIBaTh OTPUIATENIbHOE BO3/CHCTBHE HA BOJ-
HBIM pexkuM rpyHTOB. C JApyroil CTOpPOH B3BEIICHHBIE BEIIECTBA MOTYT COJEPXKATh
[IEHHbIE KOMIIOHEHTHI, MUTATEIbHBIE BEUIECTBA, UMEIOIIME OOJBIIYI0 arpoOXUMUYe-
CKYIO LIEHHOCTb. MUHepanu3aius OpOCUTEIbHOM BO/IbI B HACTOSIIIEE BPEMSI CUUTAET-
cst 6e3BpeIHOM 11t OOJIBIIMHCTBA PACTeHUI B mpejenax 2-5 r/7, a A cojaeyCcTonyu-
BbIX pacteHuid 10-12 r/n. B xauecTBe KpUTEpHUsi NPUTOJHOCTH BOJBI ISl OPOILIECHHUS
H.H. AntunoseimM-KaparaeBeim u I'.A. KagepoM npumeHeH MokKa3areslb BEJIWYUHBI

HUOHHOr0 00OMeHa

Ca+rM,
= aTs (1.2)
rNa [0,238C
rae K — koadpurnment nonnoro oomena; r Ca r; Mg r; Na —9KBUBaJI€HTHOE CO-
Jiep’)KaHne KOMITOHEHTOB B Bojie; C — MUHEpaJIn3aIus BOIbI, T/11.

Bony cuurarot He npurognon 1t opomenus npu K<I u npurognon K>1.

Na
HpI/I S — >4 BO3MOXHO OCOJIOHIICBAHHUEC ITOYBHI 34 CUCT IIOTJIOIICHUSA MOHA

Ca+ Mg
HaTpus. Ocob0 onacHO Hanu4ue B BoJe coJbl. OCOJOHIEBAaHUE CO BPEMEHEM JIENAeT
UX HE IPUTOJHOM K UCIIOJIb30BAHHUIO.

Menuopanus OCyIIeHHEM BBITIOIHAETCS Ha U30BITOYHO YBIAKHEHHBIX 3eMIISX.
N30bITOUHO yBIaXHEHHbIE 3emuid, 10 A. JI. bpynacToBy, nensT Ha Tpu BUA: MUHE-
paJIbHbIE M30BITOUHO YBJIA)XKHEHHBIE 3eMJIM, 00JI0Ta U 3a00JI04eHHbIE 3eMiId. MuHe-
pasibHbIe N30BITOUYHO YBIIAXXHEHHBIE 3€MJIU - 3TO 3€MJIM, OOJIBIIIAs YacTh TBEPAOH (a-

3bl KOTOPLIX IpPEACTABICHA MHHCPAJIbHBIM BCHICCTBOM - IIECHAHBIMH, T'ITMHHUCTBIMU
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WIM TbUIEBaThIMU YacTuiamMu. CliefyeT pa3nudyarb MUHEpajdbHble H30BITOUHO YB-
Ja)KHEHHbIE 3eMJIM BPEMEHHOTO WJIM MOCTOSHHOTO M30BITOUYHOTO YBIIAXKHEHHS, Clia-
00-, cpeliHe - UJIK XOPOIIIO BOAOIPOHUIIaeMbIe. B pe3yibTaTe MpOMBIBHOTO PEeKUMA U
JE€PHOBO-TIOA30JUCTOrO MpoIecca MOYBOOOPA30BaHUS B JTUX TPYHTaX MOSBUICS
TJIeeBbIN TOPU3OHT (Ha riayouHe mpumepHo S50... 70 cM) 1 BbIpakeHa Kucjas peakiiusl.
Ha orneeHHbIX Cl1a00BOIOMPOHUIIAEMBIX MTPOCTOIX, KOAPPUIUMEHT HUIbTpaum Ko-
topbix He npesbimaer 0,01... 0,1 m/cyT., BO BpeMsl BECEHHETO CHErOTasHUs U MPHU
BBbINIQJICHUM MHTEHCUBHBIX OCAJKOB 00pa3yeTcs BEPXOBOJKA, BBI3BIBAIOIIAS BPEMEH-
HOe mepeyBiaxkHeHne mouB. K BpeMeHHO M30BITOYHO YBIA)KHEHHBIM 3€MJISIM OTHO-
CATCS TAKXKE MOWMBI pPEK, NEPUOJUYECKN 3aTAIUIMBAEMbIE BECEHHUMH WJIH JIETHUMH
NaBOJAKOBBIMHU BOJIAMH.

3aMKHYTbIE MTOHW)XEHHUSI B MOKWMAX PEK, YYACTKH, YBJIAXKHSEMbIE HAIIOPHBIMU
IPYHTOBBIMH BOJIaMH, a TaKKe MOATOIISIEMbIE 3e€MJIM B 30HaX BOJOXPAHUIIUIL U 03€P
OTHOCATCS K MOCTOSIHHO U30BITOYHO YBIQKHEHHBIM 3EMIISIM.

MuHepanpHble 3eMJIM XapaKTePU3YIOTCS TaKUMHU BOAHO-(QU3UYECKUMHU CBOIi-
CTBaMHU: BOJIONPOHUIIAEMOCTb, BIIArOEMKOCTh, MEXaHUYECKUH (IpaHylIoMeTpuye-
CKHUH) COCTAaB, IJIOTHOCTh, IOPUCTOCTH U JIP.

OcHOBHOE OT/IMUKE O0JIOT U 3a00JI0UEHHBIX 3€MENb OT JPYTUX BUJIOB 3€MEIb-
HBIX YrOAMH - HaJlMYMe Ha MX MOBEPXHOCTU ciost Topda. Topd - 3T0 oprannyeckas
Macca, oOpa3syromiasicsi B pe3yJibTaTe OTMUPAHUS U HEMOJHOTO Pa3fIoKEHHUsl pacTu-
TEJIbHBIX OCTATKOB B aHA3POOHBIX YCIOBHUSIX.

BoJioTo - 9acTh 3eMHOI TOBEPXHOCTH, XapaKTEPHU3YIOMIAsCS OOMIHHBIM 3a-
CTOMHBIM WJIH CJIIA00NPOTOYHBIM PEXUMOM YBJIAXKHEHHUS BEPXHUX TOPU30HTOB I0OY-
BbI, HA KOTOPOM MpoMU3pacTaeT TUMUYHAS OOJOTHAsI PaCTUTENIbHOCTh, UIET IMpPOIliecce
Top(oHAKOIUIEHHUSI, PUYEM MOITHOCTH Topda cocTaBiseT Oonee 50 cMm.

[TouBsl co cinoeM Topda 10 50 cM Ha3bIBAIOT 3a00J0UYEHHBIMU. 3a00JI0UEHHbIE
MOYBBI, B CBOIO OYepe/lb, JEIAT HAa TOPPSHUCTO-TIOA30IUCTO-TIIeeBbIe (0 15 cM Top-
¢ba), TophsaucTO-TIEEBHIE (10 25 cM) U TopdsiHO-TIeeBhIe (Topda ot 25 10 50 cm).

TopdstHuku 0071a7a10T BEICOKOM BJIarOEMKOCTBIO - CIIOCOOHOCTHIO MOTIOIIAThH

OOJIBITIOE KOJIMYECTBO BOJBI (TOpd MpU 3TOM HAOYXaeT) U XOpOIIO YACPKUBATH €€,
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YTO SIBJIIETCS OJHOW W3 MPUYUH TOCTOSHHOTO WM JIJTUTEIBHOTO TMEPEyBIAKHCHUS
00J10T.

Heocymennsiit Topd conepxkutr no oobemy 88..97% Boabl, 2...10% cyxoro
BemiecTBa U 1...7% razoB. J{ns TOpPSHUKOB XapaKTEPHBI MOBBIIIEHHAS BOJIOIPOHH-
JaEMOCTh B TOPU30HTAIILHOM HAIpPaBIECHUH, HAIMYME KPYIHBIX TIOP U XOJOB B MEC-
Tax, IJe pa3iokKuiIuch credau u kopHu. Koadgdunuent dunpsrpannu Topda 10 ocy-
meHus coctasisieT B cpeaeM 0,2...2,0 M/cyT, B npouecce OCylIeHUsl U YIIIOTHEHUS
TOP(SHON 3aeKu OH MOKET YMEHbIIATHCS B IBA-TPU pa3a u OoJee.

B 3aBuCHUMOCTH OT MECTOIONIOKEHHUS, CTaIUN PA3BUTHS, YCIOBUM MUTAHUS BO-
JI0OM ¥ 30JBHBIMH dJIEMEHTaMHu 00JIOTa JENST HAa TPU THUIIA: HU3WHHBIE, BEPXOBBIC H
nepexoausie (puc. 1.1).

3a00J04YE€HHOCTh B CEBEpO-3allaHBIX paiioHax YKpauHbl cocTaBiser 19,4%
oOwel miomaau paiiona. O01as mionaab NepeyBlaXHEHHBIX 3eMelb Y KpauHbI CO-
ctaBnsgeT 4,57 MiH. ra, u3 HUX TopPsHO-O60m0THBIX 1,33 MuH. Ta; 61% 0601M0THOTO
dboHAa pecmyOIUKH COCPENOTOYECH B IMOJIECCKUX 00JIACTSX. 3HAYUTEIHHO TEPEyB-
JIAKHEHBI MUHEpaJIbHbIC 3eMJId 3amnajaHbIX oOnacreit VYkpauHsI:

NBano-®pankoBckoi - 45%, 3akapnatckoi - 40, UepHoBuLKOi - 22%.

Puc. 1.1 - Tunst 60510T:
a- Hu3uHHble; 6 - epxogvle; 1 - nosepxHocms Oos0Ma HA pa3uvlx hazax pazeu-
musi; 2 - MUHepaivbHoe OHo, 3 - peKa; 4 - ypo8eHb 2pYHMOBbIX 800
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Tunbl BOAHOT0 MATAHKS, ONIPEACTISIONIUE MTEPEYBIAKHEHHOCTh 3eMeb (puc. 1.2):

1. ATMOC(epHbIE OCaaKH.

2. I'pyHTOBBIE BOJIBI, TIOJIpA3ICTsiEMbIE HA: a) O€3HANOPHBIC, MTOCTYIAIOIINE Ha
MOHUKEHHBIE YYaCTKH CO CTOPOHBI CKJIOHOB; 0) HaNOpHBIE, MOCTYIAIOIIUE Yepe3
«OKHa» (pa3MbIBbI) BOJIOMPOHUIIAEMOW TOJIIM WM MO JIaBJICHUEM MPOCAYNBaI0-
IIMecs 4yepe3 c1abonpPOHUIIAaeMbIN CI0M (KaWIIIPHOE TOAMUTHIBAHUE).

3. HaMbIBHBIE TOBEPXHOCTHBIE BOBI, OAPA3ICIISIEMbIC HA: a) PYCIOBbBIC, WU
AJUTIOBUATBHBIE, TIOCTYTIAIOIINE HA TIOWMBI U3 PEK BO BPEMS Pa3IMBOB; 0) CKIOHOBEIE,
WU JICJIIOBUANIbHBIC, TTOCTYMHAIOIINE ¢ TPHUJIETAONTUX BOJOCOOPOB B MEPHOJIBI CHE-
TOTasiHUSI U JIUBHEH.

4. OUIbTPallMOHHBIE BOJbI — MPOCAYUBAIOTCA U3 BOJIOXPAHWIMII, 03€pP U PEK
IIPY BBICOKOM IOJIOKEHUHU YPOBHEU BOJBI B HUX.

Xapakmepnaa npuuuna u3z0blmoYHO20 y61axCHeHUA TTIOUMEHHBIX BOJOMIPO-
HUIIAEMBIX 3€MeJIb - OJIM3KOE K MOBEPXHOCTH 3€MJIM 3aJIeraHue YPOBHS T'PYHTOBBIX
BOJI.

[TonoxxeHue ypoBHSI TPYHTOBBIX BOJ Ha BOJONPOHUIIAEMbBIX TPYHTaX - YHUBEP-
CaJbHBIN TTOKa3aTellb BOJIHOTO PEKUMa, CYMMUPYIOITUN BCE AJIEMEHTHI BOJHOTO Oa-
JIAHCA ¥ YUYUTBIBAIOIIMM CTEIEHb €CTECTBEHHON JAPEHUPOBAHHOCTH TEPPUTOPHUM pPeU-

HOH CETHIO.

Puc.1.2 - Tunsl BOIHOTO NUTAHUA:
a — ammocghepHvie ocaoku; 6 — 2pyHmosvle He3HANnopHvie 800bL;
8 — 2PYHMOo8ble HANOPHbLE 800bL;, 2 — HAMbBIBHbIE PYCI08ble 800bL; O - HAMbIGHbLE
CKI0HO8ble 800bl; 1 - 6000HOCHbLU naacm; 2 - 600oynop; 3 - pexa; 4 - bbimoesotl ypo-
8€Hb 800bL; 5 - NABOOKOBLILL YPOBEHb B00bL
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B nr060oM MexaypeduHOM MPOCTPAHCTBE OCPEIHEHHOE IOJIOKEHHUE YpPOBHS
I'PYHTOBBIX BOJ ISl YCJIOBUH OJHOPOJHBIX TPYHTOB Y TOPU3OHTAIBHOIO BOAOYIIOpa
MOKHO onpenenuTs 1o ypasHeHusM I'. H. Kamenckoro, BeITekaronum 13 paccMoT-

peHus Teopur GUIBTPALIUHN BOJBI IPH MHPUIBTPALIMOHHOM TUTaHu# (puc. 1.3):

Puc. 1.3 - Cxema ecTeCTBEHHOH APEHUPOBAHHOCTH U YYACTKOB U30BITOYHOTO
YBJIQXKHEHHS B MEKIypEUbe:
1- pexa (ecmecmeennas opena); 2 - nogepxnocms 3emau; 3 - NOJOACEHUE YPO8-
H5l 2DYHMOBBIX 800; 4 - yuacmru u30blmMoyH020 YEAAN*CHEHUS; 5 - B000YNOP

v= ) esi—r) ks (1.3)

/P e pa
malx=/1= = S /7-(2)
y V gSTTR (1.4)

IZI€ V, Ymax-OPJAMHATHI TOPU30HTA TPYHTOBBIX BOJ COOTBETCTBEHHO Ha PACCTOs-
HUU X OT PEKHU U MocepeinHe MexXay pekamu (Ipu x=S) M; % - ypoBEHb BOJIbI B peKe
HaJ TUIOCKOCTBIO BOAOYTIOPA, M; p - CPEIHAS MHTEHCUBHOCTh MHPUIBTPALIUU OCAI-
KOB B IIOYBOTPYHTHI, M/CYT; k - KOADPUIIMEHT PUIbTpaLluK MOYBOTPYHTOB, M/CYT.

AHanu3 ypaBHEHHI CBHIIETENBCTBYET O TOM, YTO YYaCTKH HU30BITOYHOTO YB-
JaXKHEHUST ¥ 60J0Ta MOTYT PACIoOaraThCsi Ha JIIOOBIX dJIEMEHTax U popMax penbeda
- HE TOJIbKO B MOMMAax peK, HO M Ha MOJIOTUX CKJIOHAX MEXAYpEUuid, Ha Teppacax Hu
JaK€ Ha BOJOPA3AEIbHBIX IUIATO.

U36b1mounoe ysnasicneHue - BIIEHUE THIPOJIOTHUECKOE, ONPEAEsieMoe, C O-
HOW CTOPOHBI, HAUIMYMNEM HCTOYHUKOB BOJHOTO NMUTAHUSA, & C IPYrOM - YCIIOBUH, 3a-
TPYIHSIOUIMX CBOEBPEMEHHBIN OTBOJ M30BITOYHBIX BoJ. Ha mepeyBnaxHeHHe rpyH-

TOB BJIMAIOT KIIMMAaTHUYCCKHUC YCIIOBUA, pCJ'IBC(I) TEPPUTOPHHU, I'COJIOTMICCKOC CTPOCHUC U
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TUAPOTE€OJIOTMYECKUE YCIIOBUS MECTHOCTH, a TaKXKe €CTeCTBEHHas JIPEHHUPOBAHHOCTh
TEPPUTOPUH. Y CIIOBUS TIEPEYBIAKHEHHUS 3eMeJb CO3/IAI0TCS B MEPBYIO OYEPEdb B 30HE
M30BITOYHOTO YBIKHEHUS, a 32 TIPENIEIaMH TOM 30HBI — B HUI3MEHHOCTSIX U TIOMMax
pEK.

Ocnoenas npuuuHna u3obIMOYHO20 Y6NaAX}CHEHUA TIIMHNCTHIX 1 OTJICCHHBIX TPYH-
TOB - nepuoOUtecKoe 3acmausanie Ha UX TMOBEPXHOCTH U B NMAXOTHOM TOPU30HTE aTMO-
cepHBIX OCaJKOB U TaJbIX BOJ BCIEICTBUE CIa0O0N BOAOMPOHHUIIAEMOCTH TPYHTOB, 3a-
MEJJICHHOTO TIOBEPXHOCTHOTO CTOKA, HAJTMYHSI MUKPO- Y MAaKPOTIOHIDKEHUH.

Ilepeysnascnenue 3eMenb MOXKET ObITh BBI3BAHO U 0€AMENbHOCNbIO Yel08eKd
(anmponocennoe 3abonauusanue). CoopysiceHue 6000XPaAHUNUNY, Upe3MEPHOE PACXO-
0o6aHnue 800bl NpU NOIUBAX, TIOTEPU BOJBI HAa (PUIBTPAIMIO U3 KAHAJIOB M JPYTHE
(aKTOpBI MOTYT TIPUBECTH K TIOBBIIMIEHUIO YPOBHSI TPYHTOBBIX BOJ M MEPEyBIaKHE-
HUIO TEPPUTOPUH. YCcmpolicmeo 00PONCHBIX U Opyeux Hacvinell 6e3 6000NPONYCKHbIX
CcoopydiceHull yXyIIaeT yCIOBUS CTOKA JIMBHEBBIX U TAJBIX BOJ, YTO TaKXe CIIOCO0-
CTBYET 3a00JIaYMBAHUIO TEPPUTOPHIA.

Ha puc. 1.4 mokazan rpaduk 3aBUCHUMOCTH BJI&XXHOCTH TOYBOTPYHTOB 30HBI
a’panuu OT TIyOWHBI CTOSHUS YPOBHS TPYHTOBBIX BOJl, YPAaBHEHHE KOTOPOW HMEET

CIICIYIOLIUM BU
y=a—b-h". (1.5)
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Puc. 1.4 - I'padpuk 3aBUCMMOCTH BJIaXKHOCTH MOYBBI OT TITyOHUHBI YPOBHS
IPYHTOBBIX BOJI

14



C YUCTOM BJIMAHUA OCAAKOB M HMCITAPCHHA BJIAKHOCTHb BCPXHCTO CJIOA IMOYBLI

MOYKHO ONPENEIINTH 110 CIAEAYIOIEMY ypaBHeHHI0 A. M. fHroms

T=100 — 36,3 & . Ze (1.6)
N

c

T7I€ Y - CPEIHSs 3a BEreTallMOHHBIN Nepuo BiaaxHOCTh BepxHero (0...40 cm)
CJIOSI TIOYBKI, % TIOJIHOW BIIAarOEMKOCTH; H — cpeaHsis riyOrnHa CTOSTHUS YPOBHS TPYH-
TOBBIX BOJA, M; Ec - cymMMapHOe wucnapeHue 3a BEreTallMOHHBIA MEPHUOJ, MM;
N¢ - cyMMapHbI€ OCaJIK1 3a BEr€TallMOHHBIN EPUO, MM.

[Tpu Hanu4UMK yKa3aHHOW CBA3M MEXY BIa)KHOCTHIO MIOYBBI U TITYOMHON CTOSI-
HUS TPYHTOBBIX BOJ MEPEXOSIT OT HEOOXOIUMON BJIAXKHOCTH MOYBOTPYHTOB K Tpe-

OyeMoli TiyOrHE CTOSIHUSI YPOBHSI TPYHTOBBIX BOJI UJIM K HOPME OCYIIIECHHUS.

1.5. Hopmpbl ocylieHHs CeJIbCKOX03sIiICTBEHHBIX YIo/IMid, HACeJIeHHBIX
NMYHKTOB U NPOMbINLICHHBIX NpeanpusaTuii. Kpurnueckas riryOuHa 3ajieranus

YPOBHSI TPYHTOBBIX BOJ

Hopma ocymenus - 370 TpeOyemast riyOrMHa CTOSHUSL YPOBHS TPYHTOBBIX BOJ,
IpU KOTOPOH B KOPHEOOUTAEMOM CIJIO€ MOYBbBI MOAJIEPKUBAECTCA ONTUMAJIBHBIN I
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYP BOJHO-BO3AYIIHBII PEKUM.

B cootrBerctBum ¢ JIBH B.2.4-1-99 HOpMBI OCylIeHUs NepeyBIaKHEHHBIX 3€-

MeJib TIPUBEICHBI B Ta0J. 1.3.

Tabnuua 1.3 - HopMbl ocylieHust nepeyBilaXKHEHHBIX 3eMEeJb

CebCKOX031iCTBEHHOE Hopma ocymienust, cm

HCIOJIb30BAHUE nepuo mMpeanoceBHOMN NepPBbIA MecsI B CpelHeM 3a

3eMelIb 0o0padoTKH U cOopa ypo:kasi BereTamuu Bereranuio

[ToneBsie, KOPMOBBIE, 40-60 - 90-110
OBOIITHEIE CEBOOOOPOTHI
40-60 - 90-110
[NacTouma - 70-90 90-110
CeHOKOChI - 40-60 60-80
[Ipumeuanne. MeHbIIne 3Ha9€HUS HOPMBI OCYIIIEHUS MPUHIUMAIOTCS JUTSA TIECYAHBIX M CYTIECYaHBIX
MOYB, OOJBIINE ~JIs1 CBA3HBIX MUHEPATBHBIX ITOYB U TOP(IHUKOB
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Hopmy ocymienns Ha TOpQSHBIX MOUYBAX MOXKHO MOIYYUTh W3 (POPMYIIBI

A. M. Sarons

NL‘
E’

C

H= 0,028(100-y) (1.7)

rae H - cpenHss 3a BEreTallMOHHBIN TIEPUOI HOpMa OCYIIEHUs, M; Y - He00X0-
numasi BiaxxHocTh BepxHero (0 ... 40 cMm) ciiost mouBbl, % MOJHOW BIaro€MKOCTH;

Nc ocanku 3a BereTaluoOHHbBIN MEpUoJ], MM; E. . CyMMapHOE UCIIapeHHUE 3a BereTa-

LHOHHBIN MIEPUO/T, MM.

g ycnoBur Ykpaussl, 110 ucciienoBanusam Y kpHUWIT uM, Hopmel ocylieHust
npuBeIeHbBI B Ta0. 1.4.

Hopwma ocymienus ymoOHbIN OKa3aTelh BOJIHOTO PEKUMA, OJTHAKO €TO HEJh3s
IPUMEHSITh K TSDKEJIBIM MUHEPaIbHBIM 3€MJISIM, HA KOTOPBIX B KOPHEOOMTAEMOM CJI0E
B MEPUOJ] BECEHHET0 CHETOTAsHUS U JIETHE-OCCHHUX JIOKIEH MOKET 00pa30BhIBATHCS
BEPXOBO/IKA, HE CBA3aHHAsl C TPYHTOBBIMM BOJaMu. Ha Takux 3eMJIsIX yCTaHABJIMBAIOT
JTOMYCTUMYIO MPOAOJKUTEIIBHOCTh TEPEYBIAKHEHUs (ITOATOIUICHHUSI) KOpHEOOUTae-
MOTO CJIOSI, HE BBI3bIBAIONIYI0 BHIMOKAHUS IOCEBOB U CHUKEHUS YPOKAEB CEIIbCKOXO-
3SICTBEHHBIX KYJIBTYP.

Homyctumbie cpoku ocBoOokaeHusi maxoTHoro (0 ... 25 cM) cinost MOYBBI OT
M30BITOYHBIX BOJI CIEAYIONIUE: JUIsl 3€PHOBBIX M OBOIMHBIX KyJIbTYp 1..2 CyT, mis
MHOTOJIETHUX TPaB 2...3 CyT.

N3 nognaxoruoro (30...50 cM) cios n30bITOYHAS BOAA JOJDKHA OTBOIMTHLCS 3a
nocieayrue 2...3 cyT., a u3 ropuszonta 50...80 cM - emie 3a 4...6 cyT.

3aTOIJICHUE TTOBEPXHOCTH OCYIIAEMbIX 3€MEJIb JOMYCKAETCS B 3aBUCUMOCTH OT
BPEMEHU T0Jla U XapaKTepa MCIO0JIb30BaHUs. B BereTalimoHHbIN NEpuo/ 3aTOIJICHUE
0€3 CHMKEHHUsSI YPOXKAEB CEIIbCKOXO3SUCTBEHHBIX KYJIBTYP BO3MOXKHO HE Oojiee 4yem
Ha 0,5 cyT. - 151 3epHOBBIX, 0,8 - 1JIs1 OBOIIHBIX KYJIBTYP U KOPHEIIOAO0B U 1...2 CyT.
- JUIsl MHOTOJIETHUX TpaB. BecHOW HE JOMyCKaeTCsl 3aTOIJIEHUE O3UMBIX 3€PHOBBIX.
Jlyra B 3aBUCMMOCTH OT COCTaBa TpaBOCMece MOTyT 3aTaruiuBaThes 10 10...25 cyr.
UeM MeHbIIIE C0M 3aTOIJIEHUS U BBIIIE TEMIIEpaTypa MaBOJKOBBIX BOJI, TEM KOpOUe

CPOK JOIIYCTHUMOI'O 3aTOILIICHHUS.
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Tabnuna 1.4 - HopMmsl ocytiienust i yClnoBuid Y KpauHbI

HopMmbl ocylieHusi, cM
HAa MOIIIHBIX U CPEAHEMOIIIHBIX Ha MEJIKHUX TOp(')HHI/IKaX n
TOppSIHUKAX MHHepaJbHBIX MOYBaX
= =
2 ok 2 ok
= =
Kynbtypa = S = = £g
B HauaJje < S E = B HauaJje S = 2 E
1] 1]
Bereranuu =& §>§ Bereranuu =& E’E
- = \© = - = © -
5] = [ L = =
g Se g S
] == ] ==
3epHOBBIC  SIpOBEIC 50...5550..55 | 75..8075...85 90 50...5550...55 | 60...70 70...80 80
3epHoBble  O3MMBIE 100 85
Kykypy3a 1 1mojacosHeuHuk 60...65 90...100 65...70 75...80
Ha CHJIOC 110 85
KopMoOBBIE ~ KOpHEILIOABI,
CTOJIOBAs CBEKJIa, MOPKOBb 55...60 85...90 100 60. ..65 70...75 85
CBekJia, caxapHasi, KOHOIUIA 55...60 85...90 100 60...65 70...75 85
Karycra To3Hss, ayK, To- 60...65 85...90 100 60...65 70..75 90
mar
Kaprodens 60...65 90...100 110 60...65 70..75 90
311aK0B0O-0000Bas TpaBo- 50...55 70...75 85 45...50 60...70 85
CMech
Tabak, Maxopka 55...60 60...90 110 50...55 70..75 85

Hopwmpbl, TexHuueckne cpeAcTBa MO OCYIICHHIO AJii HACENCHHBIX MYyHKTOB H
POMBIIUICHHBIX MNPEANPUATUN YUUTHIBAIOT OCOOEHHOCTU SKCIUTyaTalldyd 3€MJIM Ha
ATUX TEPPUTOPUSAX. A UMEHHO:

- YPOBEHB IPYHTOBBIX BOJI HE TIOJDKEH OBITH Onmke, yem 0,5 M k hyHIameHTam
3JITaHUH, TIOJBAJIOB U MOJ3EMHBIX KOMMYHHKAIUI, COOPY>KEHUH;

- YYUTBIBAETCs (DAKTOP aHTPOIIOT€HHOTO BO3ACUCTBHUS HA MTOYBBI:

1. B ropogax u Ha NPOMIPEANIPUITUSAK: YTEUKHA BOJBI U3 MOJ3EMHBIX, HaJ3EM-
HBIX HAllOPHBIX M O€3HANOPHBIX KOMMYHUKALIUW, PE3epPBYapoB (OUUCTHBIX COOPYXKe-
HUHN).

2. Hapymienue pexxuma e€CTECTBEHHOW MH(OUIbTpAllMM B TPYHTAX IpPHU CTPOU-
TEIbCTBE MOJ3EMHBIX OOBEKTOB - B TOPOJIaX — TOHHENIU, METPO U JIp., HA NPEANpPUATHU-
X, IEPEX0/Ibl, TOHHEIH, IIaXThl U JIp.

3. 3achlliKka €CTECTBEHHBIX PYYbEB U TPACC TAIOr0 U JUBHEBOTO CTOKA.

4. 3acTpoiika U TBEpJ0€ MOKPHITHE OBEPXHOCTH 3eMiH (achaibTUPOBAHUE U

OETOHHPOBAHUE) MPUBOJIUT K CHUKEHUIO UCTIAPEHUS U MOABEMY YPOBHS TPYHTOBBIX
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BoX (YI'B) - ¢ 0fHOM CTOPOHBI, C APYrOM CTOPOHBI - YMEHBIIAET NPOHUKHOBEHUE
JIMBHEBBIX BOJ B MOYBY HAa 3TUX TEPPUTOPHSX, YBEIMUYHMBAs PACXOAHYIO XapaKTepH-
CTUKY JINBHEBBIX BOJ M CO3/aBas ycioBus WA nogbéma YI'B Ha apyrux ydacrkax
3eMJIu ¢ 0€3 TBEPIOTO MOKPBITHSL.

5. CyuiecTBeHHas pa3HULAa B TEIUIONPOBOJAHOCTH MEXIY MaTepuanoMm QpyHnaa-
MEHTOB CTPOCHUM U IOYBOW CIIOCOOCTBYET KOHJICHCALMH BJIaru B MIOYBE BO3JI€ HUX B
XOJIOJHBINA TEPHUO/I, TIOBBIIIAET BIAKHOCTh U YMEHBIIIAET €€ HECYIIYI0 CIIOCOOHOCTb.
IIpy 5TOM MOKET NPOUCXOIUTH OCENaHUe 3AaHUM, JOPOT, MOJ3EMHBIX KOMMYHMKA-
I[UH, 3aTOMJIEHUE MOABAJIOB, TEIIOTPACC, KOPPO3us PyHIAMEHTOB, THOEIb IEPEBHEB,
MOSIBJIEHUE KOMApOB ¥ 00JIe3HEH JTFOCH 1 )KUBOTHBIX.

B ycnoBusx, Korma rpyHTOBBIE BOJbI MUHEPAIU30BaHbl, yCTAHABIUBAIOT KPH-
THYECKYI0 INIyOHHY 3ajleraHusi YPOBHS IPYHTOBBIX BOJ, [IPYU KOTOPOM HE JOITyC-
KaeTCs 3aCOJIEHUE TIOYBOTPYHTOB. 3aCOJIEHUE T0YB OOBIYHO HAUYMHAETCS PaHblle, YEM
3a00Jla4MBaHuE, I03TOMY KPUTHYeCKasi IJIyOMHA Bceraa 0ojblie HOPMBbI Ocylle-
HuA. 151 yCJI0BHi 3aC0JICHHBIX, 3200JI0Y€HHBIX MOYB YKpPauHbl KPUTHYECKAS

riayouHa cocrapisietr 1,5 M, 1J1s1 6oJiee 10:KHBIX PAHlOHOB OHA J0cTUTaeT 2...3 M.

1.6. Bonno-0as1ancoBbie pacuersbl. MeToAbI peryJupoBaHus
BO/JIHOI'0 pe:KMMAa TPYHTOB

Boasblil pexuM Ha MEIHMOPUPYEMBIX 3€MIISIX B TEUEHHE T0j/ia CYIIECTBEHHO
MEHSETCA, 1 BO3MOXKHOE €ro M3MEHEHHE HEOOXOJMMO YCTaHaBJIMBATh WJIM MPOTHO-
3UpOBATh 3apPAHEE HA CTA/IUU MPOEKTUPOBAHUs. 3 OCHOBHBIX XapaKTEPUCTUK BOJIHO-
ro peX1uMa MOYBOTPYHTOB MOXKHO JIOCTATOYHO HA/IEKHO TPOTHO3UPOBATh U3MEHEHHE
3armacoB BJIark U XyXe - TMHAMHUKY YPOBHEUW IrpyHTOBBIX BoA. [IporHo3upoBanue usz-
MEHEHHUSI 3arlacoB BJIATM B TIOYBAX BBITIOJIHSIOT C TOMOIIBIO «BOJHO-0ATTAHCOBBIX
pacyeToB».

[Tpu pacuere BoAHOrO OajaHca COMOCTABISIOT MPUXOIHBIE U PACXOJIHBIE HJie-
MEHTBI BOAHOTO pexuma. [IpruXomHBIMH 3J€MEHTaMH BOJHOTO OajaHca SIBIISIOTCS:
aTMocdepHble ocaaku N; IPUTOKH MOBEPXHOCTHBIX BOJI V U rpyHTOBBIX BOJ G, KOH-

JeHcaT aTMOC(EpHOI Biaru Ha MOBEPXHOCTHU U B MouBe A. PacxoaHyio yacTh BOJIHO-
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ro OajaHca COCTaBISIOT: CyMMapHOE€ HCHapeHue FE, BKIIIOYArollee TPaHCIUPALUIO
BJIarM PAaCTEHUSMH, U UCIIAPEHUE C MOBEPXHOCTH 3€MIIM; ITOBEPXHOCTHBIN CTOK S U
OTTOK I'PYHTOBBIX BOJ 3a Ipezeibl yyactka O.

B ypaBHenue BomHOro 6ananca HEOOXOJMMO BKJIIOYATh TAK)KE BIAroOOMEH C
HWDKEPACIIOJIOKEHHBIMU F'OPU30HTAMH (IIEPETOK IPYHTOBBIX BOX) II, KOTOpEBI MOXKET
OBITh NOJIOKUTENBHBIM (MPU MPUTOKE HANIOPHBIX T'PYHTOBBIX BOJ) WM OTPULIATEIb-
HBIM (TIPH OTTOKE TPYHTOBBIX BOJ BHM3). /{7151 pemieHus: ypaBHeHuUs1 BOAHOro OajaHca
UCIIOJIB3YIOT METEOJaHHbIC, a TAKKE MATEPUasIbl THIPOJIOTUYECKUX U THIPOTeOJIOrU-
YECKUX MCCIIETOBAHUMN U U3BICKAHNM.

VYpaBHeHHe BOJHOTO OanaHca JJIsl OCYIIaeMOI0 MacCUBa WM €ro YacTH UMEeT
CIICIYIOLIUM BUL

+AWEAV=(N+V-5)+(G-O+A+II)-E, (1.8)
rae =¥ — usmenenue (mpuObUTL WK YOBUIB) 3a11ACOB MOYBEHHO-TPYHTOBBIX
BOJI; +=AV — HM3MEHEHHUE 3alacoB MOBEPXHOCTHBIX BOJI.

BonHo-6anaHcoBble pacyeThl OCYIIAEMbIX TEPPUTOPUNA BBIMOIHSIIOT JJIs1 KOJIH-
YECTBEHHOM OLIEHKM TUIIOB BOJHOTO IUTAHUS U ONPEACIICHUS METOAOB OCYLIEHUs, a
TaK)Ke JJIs1 yCTAaHOBJIEHUS TOTPEOHOCTHU B YBJIAXKHEHUH I1OYB.

VYpaBHeHHe BOAHOrO OajaHca MOXKHO YHPOCTUThH JUIsl NEpHOJa BEreTaluu
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP.

Taxum 00pa3zom, ypaBHEHHE BOJIHOrO OajaHca /j1sl BETE€TAllMOHHOTO MEPUOJIa B

YIPOLIEHHOH popme
+M=Wyp-+Ny—F, (1.9)

rae M - mokaszaTenb BOJHOTO O6ajaHca; Ipy OTPHULIATEIbHOM ero 3HaueHuu (-M)
B BETETAIIMOHHBIN Meproj OyaeT HaOmoaaThes ASPUIUT MOYBEHHON BJaru U HEOO-
XOAMMO JONOJHUTEIbHOE YBIA)KHEHUE CE30HHOW HOPMOU M, MpH MOJI0KUTEIHHOM
3HA4YEeHUU TOKa3aTels BoJHOro Oananca {+M) B mouBe OyAeT U30bITOK BiIark, KOTo-
pBI HEOOXOAMMO OTBECTH I MOJACPKAHHS B KOPHEOOUTAEMOM CJIO€ JOIYCTHUMBIX

3a11aCoOB BJIaI'u; Wnp- 3aliac HpOI[YKTPIBHOﬁ BJIard B ITIOYBC HA Ha4YaJIO BEIr€TalMOHHOI'O
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MepPHO/I1a; 3TO HE TIOJHBIN 00bEM BOJBI B MTOYBE, & TOIBKO €r0 4acTh, JOCTYITHAS pac-
TeHUSIM; No - 2((HEKTHUBHBIC OCAJKU 3a BETETAIMOHHBIN MEPUOJ; 3TO Ta YaCTh OCA/l-
KOB, KOTOpasi MOCTYIAET B TIOYBY U YBEJIMUYMBAET 3aMachl MIOYBEHHOM Biary; £ - cym-
MapHO€ HcTmapeHue (BOAOMOTpeOeHne) paCTCHUSIMU M TIOYBOM 3a BETETAIMOHHBIN
EPUO/I.

Bxojsiiye B ypaBHEHHS 3EMEHTH BOIHOTO GalaHCca BHIPAXKAIOT B M /ra WIH
MM. COOTHOIIIEHHE MeKTy HUMH ciieyromee: 10 M°/ra = 1 MM 1051 BOJIBI.

[Ipu pacuere pexxrma yBJIAXHEHHUS CEIbCKOXO3UCTBEHHBIX KYJIbTYP BOJHO-
OaJlaHCOBBIE PacYeThl MPOBOJIST MO MECAIIAM BETETAIMOHHOTO TIEPHOIA JIJIST YCIOBHMA
CPEIHUX IO BIIAXKHOCTH, CYyXHUX U OCTPO3ACYIUIMBBIX JIET ¢ 00ECMEYEHHOCTHIO (BEpO-
STHOCTBIO TpeBbllieHus) mo ocaakam 50, 75 u 90%, a no nedururaM BIIa)KHOCTU
BO31yXa - cooTBeTCTBEHHO 50, 25 1 10%. YpaBHeHre BOJHOTO OaaHca JIydIle 3amu-
caTh B TAaKOM BHU/JIE

W= WH—l—Ng———Ej]W’ (110)
rae W, - 3arac HpOI[YKTHBHOﬁ BJIaT'M Ha HA4YaJI0 paCuYCTHOro MECAIIa, JJI1 IIEPBOIo

Mecsla OH MPUHUMAETCS PABHBIM 3am1acy IPOAYKTUBHOM BJIAr Ha Ha4aslo BETETallMOHHO-
ro MepUoja, sl MOCIHEAYIOIINX MECALEB - 3aracy BJIArd HAa KOHEL| IPEIbIAYILEr0 Mecs-
1a;V, - 3¢ PEeKTUBHBIC OCATKU 32 PACUETHBIN MecALl;, £ - CcyMMapHOe HCIIapeHHe 3a pacyuer-
HbIM Mecsl; M - KOJIM4ECTBO BOJbI, KOTOPOE HEOOXOAMMO MOJAaTh Ha yBIAKHEHUE (IpH
MOJIOKUTENTBHOM M) nnu cOpocuTh (IpH OTpULIATENEHOM M) JUTs IOJJIEpKaHUs B KOpHe-
00HUTaEMOM CII0€ MOYBBI AOMYCTHUMBIX 3artacoB Biiaru. COCTaBISIONINE YPaBHEHHS BOIHOTO
OajaHca OMpeIeISIOT CISIYIOIIUM 00pa3oM:

1. 3amac NMPOXYKTUBHOM BIIATM B PACYETHOM CJIOE NOYBOIPYHTOB W, (M'/ra) Ha
Hayasio BEreTallMOHHOTO NIEPHO/1a HaXOAAT 1o (hopmyiie

Wi =W, — W, (L.1D)

rae Wx - MONHBIA 3arac Bjlard B pacCyeTHOM CJIO€ HAa HAYaJl0 BEr€TALMOHHOIO MEPUO/A,
m/ra; Wa=PHwn; Wy - MUHHMAJIBHO JOIYCTHMBIIT 3aI1aC BIIATH B PACYETHOM CJIOE B BEre-

TALMOHHbII TIepros, M /ra; Wu=pHpvu. .

Torza Wip=pHp (yu—ym), (1.12)
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TJIe p - CKBOXHOCTh (IIOPUCTOCTH) TIOYBHI, % 00beMa; H,, - MOLIHOCTE pacyeTHOro
CII0s1, M (€€ crenyeT MPUHUMATh PaBHOM CPEIHEN 3a BEr€TAllMOHHBIN IIEPUOJ HOPME OCY-
LIEHUA); Yy, YVp - CPEAHSASA [0 PACYETHOMY CJIOKO BJIAXKHOCTB IOYBBI, % IIOJHOM BJIATOEMKO-
CTH, Ha HAYaJIO BET€TALMOHHOIO MEPUO/A U HAUMEHBILIAs TOITyCTUMAsl Ha MPOTSKEHNH Be-
reTalMOHHOIO IIEPHO/A.

BnaxHoCTh MOYBBI IO TTyOMHE U3MEHSIETCS B 3aBUCUMOCTH OT MOJIOXKEHHS! YPOBHSI
rpyHTOBBIX BoA (puc. 1.5). Ilpu 3TOM y MOBEPXHOCTH 3eMJIM OHA MPUOIMKAETCS K MUHHU-
MaJIbHO JOIyCTUMOM /ISl PACTEHUH, @ Ha JIMHUU YPOBHS TPYHTOBBIX BOJI IPUOJIMIKAETCA K
ITOJTHOM.

Ha topdsnpix mousax I[lonechss YkpauHbl 3amac MpOAyKTUBHOW BIIard Ha HA4aso
BO30OHOBIICHISI BEreTALIMH TPAB U IPH rocajke kaproderst cocrapmsier 1000...1250 m/ra,
B Jecoctend cHipkaercs 10 800...1000 v/ra. Ha MUHepabHBIX OYBAX 3aI1ac MPOIYKTHB-

HoW Biaru Haxoauted B npeaenax 1000...1600 M/ra.

h 6

A K/
yTTTTT T TR L r

3.

4

HHU‘I

100% /e

)
Puc. 1.5 - Cxema k onpenieneHu0 00beMa MpOoAyKTUBHOM BJIaru Ha Ha4yayio
BETE€TALlMOHHOTO IEpUOaa:

1 - nonooicenue YI'B 6 nauane eecemayuonnoco nepuood;. 2 - 00nycmumoe noHudxce-
Hue YI'B 6 gecemayuonnsiii nepuoo; 3 - anopa 61aiCHOCMU NOYB0ZPYHMOE 8 Haudjle
8e2emayuoHH020 nepuooa; 4 - mo dice npu Haubonee HU3KoM nonodxcenuu YI'B;

5 - 00vem npoOyKmMuUBHOU 81a2u Ha HAYAI0 8e2eMAYUOHHO20 NepUood;

6 - nogepxHocmo 3emau

2. DdbdexTuBHBIE 0CaAKU N, (B M3/ra) 3a BETreTAllMOHHBIM MEPUOJ WU MECSII
OTIpEAEIISIOT 10 (popMynam

Ny=10(1—s)hp=10kah,; (1.13)
l—s 2'k'n, (114)
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rae S - KO3(pQGUIHUEHT CTOKa;k, - KOA(POUIIMEHT HMCIOJb30BAHUS OCAIKOB;
R, - pacyETHBIE OCAJKU, MM.

Koaddunment ucnonszoBaHusi ocaakoB k, s 30HbI [lomeckst u Jlecoctenu
VYKpauHsl cienyer NPUHUMATh B 3aBUCUMOCTH OT BJIQXXHOCTH T'OJIa; Il CPETHETO TO-
na (50% obecniedeHHOCTH 110 ocagkam) - 0,65; mis cyxoro roaa (75% obecriedeHHO-
ctu) 0,70 u ans octpo3acynuiuBoro rojaa (90% ob6ecneuennoctu) - 0,80.

Ha rteppuropumn Iloneckss YKpauHbl 3a BEreTallMOHHBIA MEPHUOJ BBINALAECT
ocaakoB oT 150...200 mm - B cyxue rozasl, 250...300 MM - B cpemaHue TOJBI U [0
350...400 MM - BO BIaXKHBIE.

3. CyMMapHOe HCTIapeHHUe 32 BEreTal[MOHHbII IepHo (B M /Ta) Ha OCYIIAeMBbIX
3eMJISIX YKpauHbl PEKOMEHAYIOT Onpenessath mo popmyne A. M. SHromns

E=alY+n[Z], (1.15)

I€q - KOO(POUIUEHT, 3aBUCSINNANA OT BUA CEIbCKOXO3SHUCTBEHHBIX KYJIBTYD;
oH cocTtaBigeT: 1 3epHOBbIX 70...100, kopHEenmmoaoB - 25...57, MHOTOJIETHUX TpaB
Ha ceHo 187,5 u Ha 3eneHyto Maccy - 50,7; Y - mpoeKkTHas ypoKailHOCTh CEIIbCKOXO0-

3SIMCTBEHHBIX KYJBTYp, T/Ta; n - KOA(G(ULIMEHT, 3aBUCALINN OT TIyOHHBI 3aJeraHus

~

13,5

o5 H € - OCHOBAHHC HATYPAJIbHBIX JIOI‘apI/I(i)MOB;

YPOBHS TPYHTOBBIX BOJI, 7 =

H - cpennss 3a BereTallMOHHBIN MEpUOJ TITyOMHA 3aJIeTaHus] YPOBHS TPYHTOBBIX BOJ, M;

S, - CyMMa CPEIHECYTOUHBIX JIE(PHUIIMTOB BIAKHOCTH BO3AyXa 3a BETETAIMOHHBIN Tie-

pHOJI, MM.

Ha ocymaembIx 3eMIIIX CyMMapHO€ BOAONOTPEOJIEHUE PA3TMYHBIMUA CEIbCKOXO-
3CTBEHHBIME KyJBTYPaMH 3a BEreTallMOHHBIH mepuon coctapmsier 3000..5500 m'/ra
(300...550 mm).

Pacnpenenenne BogonoTpeOIeHHs MO MecsllaM MOKHO MPOU3BOJIUTH B COOT-
BETCTBHUHU C JaHHBIMH Tadi. 1.5.

CymmapHoe ucnapeHue (B MM) 3a JI00yI0 JeKaay BEereTalluOHHOTO mepuoia

MO>KHO BBIYMCIIATH U 110 opmyiie Jupce

E=Fk(0620+7) (1.16)

rae k - 6uosoruyeckuii Kod(PUIIUEHT, KOTOPBIM 3aBUCUT OT (a3 pa3BUTHUSA
pactenuii (k = 0,5 . .. 1,0); =0 - cyMMBI CpeIHECYTOUYHBIX JAEHUIIUTOB BIAKHOCTH

BO3/yXa 3a JIeKaay, Moap.
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Tabnuma 1.5 - Pacnpenenenune BoAomoTpeOICHUS CENbCKOXO3SIIICTBEHHBIMU

KyJbTYpaMH I10 MCCALlaM BCI'CTALITMOHHOTO IICPHUOJa

Boaxonorpedaenue mo mecs-
uam, % Bcero,
KynnTypa O0ecre4eHHOCTD 01 1Mo %
ocankam, % IV |V |VI|VIIVIHI|IX]|X
SApoBbie 3epHOBBIE 50 - (10120] 40 | 25 | 5 100
75 - (10120 40 | 25 | 5 |—| 100
90 - (10120 40 | 25 | 5 |—| 100
OBo1HbIe 50 - |—12] 30 | 34 [20]| 4 100
75 - 1512512423 (194 100
90 -1 7120( 26| 35 [12|—| 100
KopmoBrsie 50 - |—120( 25| 30 [20]| 5 100
KOPHETLIO/IbI
75 - 5115120 | 30 [25]5 100
90 - 5115120 | 30 [25]5 100
Kykypysa Ha cuioc: 50 - | 5|15]25 ] 30 |25 100
75 10120 22 | 33 |15 100
90 10120 22 | 33 |15 100
50 11|26 50 | 13 |— 100
75 1512845 | 12 |—| , 100
90 15(28] 45| 12 |— 100
MHorosieTHUE TpaBbl 50 4 118(22| 24 | 18 |14 100
Ha CEHO

75 4 120(21| 21 | 20 |14 - 100
90 6 182225 |20 |9 | - 100

4. BennunHy MOANUATHIBAHUSA OT IPYHTOBBIX BOJ (B MM) 3a BET€TallMOHHBIN II€-
PHOJ WIIM MECSIL] MOXHO onpenenarts o gopmyne b. C. Macnosa
E

E= o 1.17
e"(H-05 ) (19

rae Eo - UcnapseMocTh (MCHapeHue IPU AOCTATOYHOM YBIIAXKHEHHM IIOYBBI)
COOTBETCTBEHHO 3a BETE€TAllMOHHBIA MEPHUOJ WJIM MECAL, MM; € - OCHOBAaHHE HATY-
paJIbHBIX JOrapu(pmMoB; n - Ko3((HULUEHT, 3aBUCALIMN OT BUAA CEIbCKOXO3AHCTBEH-
HBIX KyJIbTYp; AJI1 MHOTOJIETHUX TpaB n=1,4; njs kapTodens n = 2 u ans oBca n = 3;
H - cpenHsis 3a pacyeTHBIN mepuo MNIyOMHA 3aJleraHusl YPOBHsI TPYHTOBBIX BOJ, M.

[Tpu H<0,5 M B popmyity ciienyeT MoAcTaBiIATh 3HaueHue H = 0,5M.
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3a BereTarMOHHBIN MMEPUO B aKTUBHBIN CIOW TOPPSHBIX U CYTITUHUCTHIX MTOYB
MOCTYMAET OT TPYHTOBBIX BoA 10 150...250 MM BozBI IpH 3ajJ€raHUM UX YPOBHS Ha
rryoune H=1 m, 1o 100.. . 150 mm - ipu H= 1,5 m u g0 30 . .. 60 MM - pu H=2 m.

Ha ocnosanuu 600H0-0anaHCOBBIX PACUEMO8 YCHAHABIUBAIOM MU METUO-
PamueHoil cucmemovl U He0OX00uUMoe KOau4ecmeo 600l Ha yeaaxcHenue. Eciu B
CpPEIHEM M CYXOM rojax OOJIBIIMHCTBO CEILCKOXO3SMCTBEHHBIX KYJIBTYP HCIBITHIBA-
eT AehUIUT TOYBEHHOM BIArw, TO CIEAyeT MPOEKTUPOBATH OCYIIUTEILHO-
YBJIQXKHUTEIbHYIO CUCTEMY JIBYXCTOPOHHETO IEHCTBHS; €CIIU K€ M30BITOK BJIaru -
OCYILIUTENIbHYI0 CUCTEMY OJHOCTOpOHHero aeiicTBus. Korma mokasareib BOJHOTO
Oamanca M ONMU30K K HYJIO, MPOSKTUPYIOT OCYIIUTEIBHYIO CHCTEMY C TIPEAYIpPEIu-
TEJIBHBIM IIJII030BaHUEM.

B ycnoBusix Ilonechst YkpauHbl B MOYBOTrpyHTaxX HaOmronaercs AeQUIMT Bia-
ru: B 3acyunuuBbie roasl 1500...2000 M3/ra, B CpEIHHUE 10 BJIAXHOCTH TOJBI
300...800 M3/ra, BO BJIQXHBIC TOJbI JIOMOJHUTEILHOE YBJIAKHEHUE HE TpeOyeTcs.
CrnenmoBarenbHO, B O3THX paliOoHax, KaKk MPaBUIIO, HY>XHBbl OCYLIUTEIbHO-
YBIIQXKHUTEIbHBIE CUCTEMBI.

M3meHeHune Biaro3amnacoB B MOYBOTPYHTaX 3a JHOOOW MEpPHOI MPHUBOIUT M K
W3MEHEHUIO MOJIOKEHUS YPOBHS IPYHTOBBIX BOJ. J[aHHYIO 3aBUCHMOCThH OMHUCHIBAIOT
ypaBHEHUEM

+AW =10 000 (-=AH), (1.18)

raeAW — u3MeHeHMe BIarosamacoB, M/ra; B - KOd(pGHUIMEHT BOZOOTIAuM
rpyHTa; AH - U3MEHEHHE ITyOUHBI 3aJI€raHksl YPOBHS IPYHTOBBIX BO, M.

C oMOUIBIO MenUOpamueHoil cucmemsbl MOXKHO YRPAGIAMb 600OHbIM PelHcu-
MOM W €r0 3JIEMEHTaMHU: YMEHbIIATh IPUTOK NOBEPXHOCTHBIX U TPYHTOBBIX BOJ CO
CTOPOHBI (32 CUET OrpaAuTEIbHOM CETH), YBEIWYUTh WM YMEHBIIATh CTOK C OCY-
Ia€MOUW TEPPUTOPHUHU (3a CUET OCYUIMTEIIBHON CETH U COOPYKECHUH Ha HEW), a Mpu-
MEHSSl arpOTEXHUYECKUE NPUEMBI, YACTHYHO PETYJIUPOBATH U CyMMapHOE BOJAOIIO-

Tpebnenue E.
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[Ipn mpoeKkTHUpOBAHUU MEIUOPATUBHBIX CHUCTEM CJEAYET COCTABISTH TaKXKe
OaJlaHC MUTATETHHBIX BEIIECTB, T. €. MOCTYIUICHHE UX C PAa3JIMYHBIMUA BHJIAMH U TIO-
TpebJieHne pacCTeHUSIMU.

OCHOBHBIMHM METO/IaMU PETYIUPOBAHUS SIBISIOTCS - OPOIIEHUE U OCYIIICHUE.

MenuopaTuBHas NMpakTUKa ONEPUPYET ABYMS TEPMUHAMH: METO PeryJimpo-
BAHHA U CIIOCOO PEeryIMpoBaHuUs. 371eCh B CIIOBA Memo0 U cnocob (TpaMMaTUYecKue
CUHOHUMBI) BKJIQJIBIBAETCSA PA3HBIA CMBICI.

ITo BO3AEHCTBUIO HAa MOYBY M PACTCHUS MEJHOPALUM OPOLIEHHEM JIESAT Ha
YBIIQXKHUTEJIBHOE, YAOOPUTEIBHOE U CTICIIUATbHOE.

Yenasicnumenovnoe opowmenue nenurca Ha NEUCTBYIONIEE PETYIISAPHO U OJHO-
KpaTHO.

Ilpu pecynapuo oeiicmeyrouiem opouwienuu N0YBa YBIAXKHICTCS B HEOOXOIH-
MbI€ CPOKM M B TpeOyeMOM KOJMYECTBE B JIOOON YacTU OPOCUTENHbHON CUCTEMBI.
IIpu noctyryieHn BOAbI B OPOCUTEIBHYIO CETh U3 HICTOUHHKA CAMOTEKOM OpPOLIEHUE
Ha3bIBAIOT CAMOTEUHBIM. B ciydae moabeMa BOJbI U3 MCTOYHHKA B OPOCHUTEIIbHYIO
CEeTh HACOCHBIMHM CTaHLMSAMHU OpOIICHUE HA3BIBAIOT MEXaHWYECKUM. PerynspHoe
opomierre B ObiBiieM CCCP ucmons3zoBanu Ha 85%, a mexanndeckoe - Ha 15% opo-
[IIaeMOM TIJIOMIAIH.

Ilpu oonoxpammno Oeiicmeayrouiem opouieHun I0YBa YBIAXKHAETCA OJUH pa3 B
roJi MyTeM 3aTOIUICHHS 3eMeJb BOJIaMH BECEHHETO CTOKA (JJMMAHHOE OpPOIIEHUE) UITU
NaBOJKOBBIMHU BOJAaMH (ITABOJKOBOE OpolleHue). JIMMaHHOe U MaBOJKOBOE OpolIe-
HUE paclpocTpaHEeHO mpeuMmyliecTBeHHO B Poccum u Kazaxcrane, 3aHuMasi OKOJIO
10% Bceit opomraeMou IIOIAIN.

Yooopumenvnoe opowenue npuMeHsI0T 1711 BHECEHUS! YA0OPEHUI B MOYBY C
MIOMOIIBIO BOJIbI, KOTOPAs, SABJISSICh PACTBOPUTENEM YAOOPEHUM, TPAHCIIOPTUPYET UX
B nouBy. CroZ1a OTHOCHUTCS MOJUB CTOYHBIMHM BOJIAaMH, a TAK)KE€ MOJIBIMA BOJAMH, CO-
JepKaluMU 0OJIbIIIOE KOJIMYECTBO B3BEUICHHBIX HAaHOCOB, KOTOPBIE OTJIAraroTcsl Ha
MOJISAIX U yIOOPSIOT UX. Y 10OpUTENbHOE OPOIIEHUE MTOKA EIle MaJI0 PACTIPOCTPaHEHO

U 3aHUMAaeT 0K0JI0 1% opoIaeMbIX IUIOIaAeH.
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Cneyuanvnoe opowieHue BKIIOUYACT OmMeEnIumenbHoe, OKUCIUMENbHOe,
nougsoouuwaiouee N aAp. OrenaurTeJbHOE OPOIIEHHEe TPUMEHSIOT IJIs1 COIPEBAHUS
IIOYBBI ITyTEM I0JIUBA €€ BOJOM Oojee Terioi, yeM noysa. /s 3Tol nenu ucnosb-
3yIOT O0TpaboTaHHBIE BOJBI TEIJIOLEHTpaJiel, aTOMHBIX 3JEKTPOCTAHIUI, TepMallb-
Hble Bozbl. IIpM OKHCIMTELHOM OPOLIEHUH IOJIMBHYIO BOJLY O0OTraIiarT KUCIIO-
pPOJIOM U MOJAIOT Ha MOJIs, IOYBBI KOTOPBIX UM OOEIHEHBI (IOMMEHHBIE Jyra, PUco-
Bble 110Jis1). IlouBoOUMINAKOIIECEe OPOIIEHWE NPUMEHSIOT JUIS yJIAJ€HUS U3 IOYBBI
U30bITKa COJIEH, UCTPEOICHNS BPEIUTENEH CEIbCKOXO3SIIICTBEHHBIX PACTEHUMN (MBbI-
1IeH, JTUYUHOK MANCKOTrO yKa) ITyTE€M 3aTOIIEHUs BOAOW OYMINAEMOW IOYBBI, 3TO
IIMPOKO pacmpocTpaHeHo B Y30ekucrane, Typkmenun, Azepbaiimkane, Ha CeBep-
HoM KaBkase 1 B 10KHBIX 00/1acTAX YKpauHBbI.

Memoowl pezyruposanusn ocyutenuem. Memoowvl ocyuienusi - OCHOBHBIE TPU
yCTpaHEHUU M30BITOYHOM YBIQXKHEHHOCTH 3€Melb (MM IPUHLUIIBI BO3AECHCTBUS HA
BOAHBIN pexuM). MIX Ha3HA4arOT B 3aBUCHMOCTH OT TUIIOB BOJHOTO IMUTAHUS W IIPU-
YUH U30BITOYHOTO YBIAKHEHUSI.

[TpuMeHSIOT CclIeqyIoIKe OCHOBHBIE METO/IBI OCYIICHHUS.

1. I[Tonm>xeHue ypoBHS TPYHTOBBIX BOJ - Ha 00BEKTaX aTMOC(EpHOTo U TPYyH-
TOBOT'0 O€3HAIIOPHOTO BOJHOTO MUTAHUS Ha BOJONPOHHUIIAEMBIX TOUYBOIPYHTAX.

2. CHWXEeHUE HAMOPHOCTH TIPYHTOBBIX BOJ - Ha OOBEKTax TIPYHTOBO-
HAIIOPHOT'O BOJHOTO MUTAHUS.

3. YckopeHHue CTOKa MOBEPXHOCTHBIX BOJA U OTBOJA BOJBI U3 ITAXOTHOTO I'OpH-
30HTA - HA 00BEKTaX aTMOC(EepHOro BOAHOTO MUTAHHS HA BOAOpa3zAesiaX U MOJOTUX
CKJIOHaX C TSDKEJIBIMU 0 MEXaHMYECKOMY COCTaBy CIaOONPOHUIIAEMBIMH IOYBOT-
PYHTaMH.

4. OrpakIeHHE OCYyIIaeMOU TEPPUTOPHH OT MPUTOKA CO CTOPOHBI U30BITOUHBIX

IMOBCPXHOCTHBIX U TPYHTOBBIX BOJI (HCpCXBaTBIBaHI/IC OTHUX BO,II).
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1.7. TexHonorus peryJiupoBaHusi BOJHOTO PeKUMa I'PYHTOB.
Cnoco0bl ocynieHusi ¥ OPOLIEHUS CeJIbCKOX03511iCTBEHHBIX 3eMeJlb

TexHonornyeckne NpuEMBI peryjJIupoBaHus BOJHBIM PEXUMOM I'PYHTOB 3aBHU-
CAT OT CIOCOOOB UX peaTnu3aluu.

B Hacrosee BpeMsi IPUMEHSIOT CIEAYIOIIKNE OCHOBHBIE CIIOCO0bI OCYILICHUS.

1. 3aKpBITHII TOPU3OHTAIBHBIN JPEHAK.

2. CeTb OTKPBITBIX KaHAJOB.

3. HaropHsle 1 10BUME KaHAJbI 1JI1 OTPAXKICHUSA OCYIIAEMOM TEPPUTOPHUHN.

4. beperoBou IpeHax.

5. BepTuKkallbHbBIN ApEHAK.

3aKpbIThId TOPU3OHTAIBHBIA JApEHaX (FOHYAPHBIN, MIACTMACCOBBIA U Op.) -
OCHOBHOW CITIOCOO OCYLIEHUS.

Haropnsie u noBuMe KaHaibl IPUMEHSIOT I OTPAXKACHUSA OCYIIAEMBIX TEPPHU-
TOPHI B CJIy4ae IMOCTYIUICHUs U3BHE TOBEPXHOCTHBIX U TPYHTOBBIX BOJ.

BeprukanbHblii IpeHaXX — HOBBIM, MEPCHEKTUBHBIA CIOCOO OCYIIEHHUS, TPH-
MEHSEMBI B COOTBETCTBYIOLIUX T'MAPOTrE€OJOTMYECKUX YCIOBHUAX IPU TPYHTOBOM U
I'PYHTOBO-HAIIOPHOM THIIAX BOJAHOTO ITUTAHMUSL.

B nocneanue roasl pa3pabaTbiBaloT BaKyyMHBIE U BAaKyYyMHO-HAarHETaTEIbHBIC
CUCTEMBI 3aKpBITOIO JpEeHaXa, KOTOpble OYAYyT CIIOCOOCTBOBATh YCKOPEHHUIO OTBOJAA
n30bITOUHBIX BOJ. Ha 11060M 00bEKTE BCIIEICTBUE MHOTOOOpa3Hsl TUIIOB OJJHOTO MH-
TaHUS U MPUYMUH H30BITOYHOTO YBJIQKHEHHS OOBIYHO MPUMEHSIOT HE OJWH, a He-
CKOJIBKO METOJIOB M CIIOCOOOB OCYIIEHUS B PA3JIIMYHBIX COYETAHUSX.

B mpakTtuke menuopanuii MPpUMEHSIOT CIeIyIoIIue cnocodbl mojausBa (opo-
LIeHHUs1): TIOBEPXHOCTHBIN; TOKACBAHNE; MEIIKOAMCIIEPCHOE JTOKACBaHUE (YBIaKHE-
HYE); BHYTPUIIOYBEHHOE; IIOJI3EMHOE.

1. IToBepXHOCTHBII COCO0: TTOYBA YBIAXKHSETCS MOIVIOIIEHUEM BOJIbI, MOAA-
BAEMOM Ha IOBEPXHOCTH OPOLIAEMOTO IOJS CIUIOIIHBIM CIIOEM WJIA B BHUJIE OTHEIIb-
HBIX CTPYH.

2. loxaeBanue — crioco0, Ipy KOTOPOM BOJa pacupeeseTcs Hall IOBEPXHO-
CTBIO MOJIA CIIELMAJIBHBIMU MAIIMHAMM, YCTAHOBKAMH, WJIM arperaraMy B BUJIE JT0XK-

J1. 0COOCHHOCTH crioco0a — YBIAXXHCHUC ITIOYBLI, paCTCHI/Iﬁ H IIPU3CMHOTI'0O CJIOA BO3-

ayxa.
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3. MeakoaucnepcHoe (a3po30J1bHoOE) YBJIA:KHEHHE — 3aKITI0YACTCS B PACIIbI-
JICHUU BOJIbI B BUJIC MEJIbYANIIINX KaIleJIeK (a9p030J1eH), MOKPBIBAOIINX PACTCHHUS.

OcoOEHHOCTH - COXpaHEHUE CTPYKTYpbl TOYBBI; CHU)XEHHE TPaHCIUpAIUU
BJIATH PACTCHUSAMU; CO3JaHUE MHUKPOKIMMATA BOKPYT PACTCHUW; YCTPAHEHUE BIIMS-
HUsl aTMOChEpHON 3aCyXHu.

4. BHyTpHIIOYBEHHOE OPOUICHUE — OCYIIECTBISIETCS IIyTEM BBEJCHHUS BOJBI B
MaXOTHBINA CJIIOW MOYBHI.

OcobenHocTu: o0ecreurnBaeT HEMPEPHIBHOE BOJAOCHAOXKEHUE PACTCHUI; MOJ-
JIEP>KUBAET OIPEJCICHHYI0 TITyOMHY YBJIa)KHEHUSI MOYBBI; YMEHBIIIAET HCHApEHUE
MOYBBI;

COXpAaHSIET CTPYKTYPY MOYBBI.

5. lox3emHoe opouieHue (CyOuppuraius)— YBIQKHEHUE AKTUBHOTO CJIOS
MOYBBI MYTEM UCKYCCTBEHHOTO MOABEMA U MOAAECP/KAHUS YPOBHS TPYHTOBBIX BOJ.

Oco0EeHHOCTH — BO3MOXXHOCTb HCIOJB30BAHUS TOJIBKO MpPH OE3yKIOHHOM
penbede; BO3ICUCTBIE OTPAaHUYMBACTCS TOJIBKO HA TTOYBEHHO-TPYHTOBBIA CIIOH; HC-
NOJIB3YETCA TOJIBKO Ha HE3ACOJEHHOM I10JI€; HE OKAa3bIBAET BIUSHHUE HA MUKPOKJIMUMAT
TIOJIS.

Hu onun u3 cnoco6oB He sIBiIsIETCS YHUBEpCcaIbHbIM. M Ha mpakTHKe Kak Ipa-

BHJIO IIPUMCHAIOT KOM6I/IHaLII/IIO CITOCO0OB.

1.8. Pe:xum opoieHusi ceJibCKOX0351liCTBEHHBIX KYJIbTYP

JlJis HOpMaIbHOTO POCTa U PAa3BUTHS PACTCHHM B OYBE HEOOXOAMMO obecre-
YUTh ONTUMAJIBHBIE BOJHO-BO3YIIHBIN, CBETOBOW, TEIUIOBOM U NMUTATEJIBHBINA PEXKU-
MBI.

OpocurenpHble MEIMOPALMKA HAIIPABJICHBl HA CO3JAHME U PETyJIMPOBAaHUE Ha
HOJISIX BOJHOTO PEXHMMa, 00ECTIEUMBAIOLIETO MOJIYyYEHHUE NPOEKTHOIO YpOXKasi Celb-
CKOXO3SMCTBEHHBIX KYJIbTYp. BOIHBIN pEKUM HAXOAUTCSA B MPAMOU 3aBUCUMOCTH OT

KIIMMAaTHYCCKHUX, IIOYBCHHBIX, THAPOICOJIOTHUYCCKUX U XO3SIMCTBECHHBIX YCHOBHﬁ,
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OMOJIOTHYECKUX 0COOEHHOCTEW PAacTEHUs, €r0 ypoXKasi, arpOTEXHUKU BO3/IEIbIBAHMUS,
a TaKKe OT Ccroco0a v TEXHUKH TOJINBA.

Boaublil pexuM MOYBBI perylnupyeTr M Apyrue (akTopbl, OKa3bIBAIOLIUE Ha
KU3Hb pacTeHus U GopMHupoBaHHe yposkasi. Tak, BHOCUMbIE yI0OpEHHs, 0COOCHHO B
30HE HEJIOCTATOYHOI'O YBJIAXHEHUsI, HanOosee 3(pPEeKTUBHBI IPU OPOLIEHUH. Y pOoxkKau
CEJIbCKOXO3SCTBEHHBIX KYJBTYp Ha OpOIIAEMBIX 3eMJIsIX B 2...3 pa3a u Oosee BbILIE,
YEM Ha HEOPOIIAEMBIX IIPU MTPOYMX PABHBIX YCIOBUSAX.

TeruioBoi peXUM IOYBBI IPX OPOLIEHUH ONPENEIAETCS KaK YCUICHHBIM HCIIa-
PEHHEM C NOBEPXHOCTH IOJIS, TAK U TEMIEPATypOM CaMOM OpPOCUTEIBbHOM BOABI. B
MIEPHO/Ibl ¢ HauOOoJee BBICOKUMH TEMIIEpaTypaMu BO3yXa MOJUBBI CHHKAIOT UX, a B
NIEPUOJbI C HU3KUMH TEMIIEpATypaMH (HOYHBIE Yachl, PAHHEOCEHHUE U MO3/IHEBECECH-
HHE€ 3aMOPO3KH) MOBBIIIAIOT 3a CYET OOJIBIIIEH TEMIOEMKOCTH BOJIBI U 00Jiee BEICOKOM
€€ TEMIIEPATYPBI [0 CPABHEHUIO C BO3IYXOM.

Co6oKynHoCmb NOIUEHBIX HOPM, YUCIA U CPOKU UX NPOEEOEHUs OTPEIEIs-
0T MOJIMBHOM PEKUM CeJIbCKOXO03SiCTBEHHBIX KYJIbTYP

ITostMBHOM pe:KUM MOXHO YCTAaHOBHUTH 110 JAaHHBIM HENOCPEICTBEHHBIX I10JIE-
BbIX  HAOMIONEHWH  WMIM 1O  OKCHEPUMEHTAJIbHBIM  JIaHHBIM  Hay4HO-
UCCIIEI0BATEIbCKUX YUPEKICHUN C yY4ETOM OIBITA IEPEIOBUKOB CEIbCKOXO3SMCT-
BEHHOT'O IIPOU3BOJICTBA.

B coBpemMeHHON MENMOPATHBHOM NPAKTUKE HCIOJB3YIOT HECKOJIBKO METOJOB
pacuera MoJIMBHOrO pexkxuma. Hamnbosbpliee pacrnpocTpaHeHHe NOIy4YHIInd rpadoaHa-
mutnueckuid metoa A. H. KoctsakoBa u rpagudeckuii MeTos ¢ UCIIOIb30BaHUEM KPH-
Bo# nedunura Biaru B mouse. Meroa A. H. KocTsikoBa, ocHOBaHHEII Ha Bojo0aaH-
COBBIX pacyeTax, 3aKJII0YaeTCs B IIPEABAPUTEIBLHOM ONPEIEICHUN U KAKI0U KyJlb-
Typbl (paKTHUECKOTO Wy W MUHHUMAIBHO JOMYCTUMOTO Wmin 3allacOB BJIaTd B MOYBE.
Ecin Wg> Wi, TO MOAMB He TpeOyeTcs. 3Hasl BEJIMYMHY OCAJIKOB, BOJIOMNOTpeOIe-
HHE, OPOCUTEIHHYIO HOPMY, PACUETHBIN CIOH MOYBBI, 3aaChl BIATH Wmax U Wmim I CO-
CTaBJISIsI BOJHBIA OalaHC pacyeTHOTO CIIOS MOYBHI MO JeKagaM ¢ yueToM (a3 pas3Bu-

THUA, MOXKHO aHAJIUTHYCCKH U Fpa(i)I/I‘ICCKI/I HAWTH MOJIMBHBIC HOPMBI, YUCJIO U CPOKH
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nmpoBeeHus momBoB. Korma ¢gakTuyeckue 3amachl BIard CHWKAIOTCS 10 Wmin, Ha-

3HAYaloT MOJUB, ONPEACISIIOT MOJUBHYIO HOPMY U CPEHIONO JaTy noJyinBa (puc. 1.6).

¥ 3500 T ) I N
X P SIASS
X 3000 4SS
3 = 4 \
S 2500 .(,_. ..... [
N N .-
S 1500 L
s 1000 ! l ! ,'
3 1 K
S - l l T
§ 500 - [ {
P -
Mecayo! m fm |
CredHuU Oere '
Peﬂanusa 16 ? 27l 20

Puc. 1.6 - I'padoananurrueckuii METOJ pacuera MOJIUBHOTO pexuMa:

lu?- Kpueoble MUHUMAJIbHO2O0 U MAKCUMATbHO2O 3anacoe 6000l 6 paciemHom
cjloe noueswvl, 3- Kpueast USMEHEHUA (j)aKmull€CK020 3anaca ejacu 6 paciemHom cioe;
4 - nonuenwvie HOpMbl

['padmueckuii mMeTom pacdera MOJMMBHOTO PEKHUMA CEIbCKOXO3IHCTBEHHBIX
KyJbTYp C MCIOJIb30BaHUEM KPUBOHM AedUIIMTA BJIAard B pacuye€THOM CJIO€ TOUYBHI Oa-
3UpYyeTCs Ha MPEABAPUTEIBHO PAaCcCCUMTAHHOM Je(UIMTE BOJAHOTO OanaHca Mo C
HCIIOJ30BaHNEM OMOKJIUMATHYECKOT0 METO/IA U MMOCTPOCHUEM MHTErPAIbHOU KpH-
Boi (puc. 1.7). Hauano 3Tol KpHMBOM JOJKHO COOTBETCTBOBATH MUHMMAJIbHOMY 3a-
macy BJIar'M B IMOYBE HAa MOMEHT MOCEBa WJIM BO30OHOBIEHUS Beretauuu. J{ms ompe-
JEJeHUs] CpOKa TMepBOro TMOJMBa HEOOXOAMMO MCXOAHBIA 3amac BJard B
NOYBE Wycx CDABHUTh C MHHUMAIBHO JIOMYCTUMBIM Wmin. EciM  Waex™Wmin , TO
OIPEAEIIAIOT MPOYKTHUBHBIN 3ammac BIArd A= Wy Wmm , 10 paCX0JOBAaHHIO KOTOPOTO
M Ha3HayaloT nepBblid mosiuB. OO0 3ToM OyAeT CBHUAETENHCTBOBATH IEPECEUCHHE
TOPU30HTATLHON JIMHUM C HMHTETPAIBLHON KPUBOH. BECIM Waex<< Wi, TO Cpasy ixe
IOCJE€ I[I0CEBa HA3HAYalT I[IOJUB, a JaTy OYEpPEOHOTrO IOJIMBA OIPEIEISIOT
AHAJIOTUYHO MPEABIIYIIEMY, HO C YYETOM KOHKPETHOTO 3HAUEHUSI IOJTMBHOW HOPMBI.

[lony4yeHHBIE ONHMCAHHBIMM METOJAMHM CPOKHM IPEACTABISAIOT CPEOHUE AThI

ITOJINBOB. CpOKI/I HNX HadajJla 1 OKOHYaHH O6YCJ'IOBJ'II/IBaIOT MPOOOJIZKUTCIIBHOCTD I10-
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JIMBHOT'O II€pruoaa [ KOTOpas 3aBUCUT OT YPOBH OpraHU3allvn I1OJIMBA B XO3SMCTBE.

OO6w1uHO ¢ cocTaBisieT oT 3 70 10 cyTOK, a P BIAro3apsaKOBBIX MOJUBAx - 10 15.
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Puc. 1.7 - MeTop onpeeieHus MMOJMBHOTO PEKUMA 10 ACHHUITUTY
BOJIHOT'O OajaHca:
1 - unmeepanvhas Kpusas depuyumos 600HO20 danauca; 2 - HOPMA NOAUBA,
Woiex t Wipin - UCXOOHDIL U MUHUMATBHBLIL 3aNAC 814U 8 PACHEMHOM CI0€ NOYBbI

[TonuBHBIE PEXUMBI CENBCKOXO3AUCTBEHHBIX KYJBTYp 3aJaHHON obOecreudeH-
HOCTH JJIsI KOHKPETHBIX MPHUPOJHBIX YCIOBUNA OTHOCSATCS K YHCIy OCHOBHBIX MCXOJ-
HBIX ITOKa3aTeyIel I MPOEKTUPOBAHUS OpolIeHus. Mcxond u3 HUX, yCTaHABIMBAIOT
pacyeTHbhIE pPacXOJbl OPOCUTEIBHOM CETH U COOPYKEHUH HA HEW, ONTHUMAaIbHYIO
IUIONIA/1b OPOIIEHNs, TOTPEOHOCTH B MOJTMBHON TEXHHUKE.

Jlo HeaBHETO BPEMEHHU 3aJaya YCTAHOBJICHHS C BBICOKON BEPOATHOCTBIO I10-
JUBHBIX PEKMMOB 33JaHHOM 00ECIEeYEeHHOCTH HAACKHOMY DPEIICHUIO HE MOjaBa-
Jach B CBSI3U C OTCYTCTBHEM TOYHOW METOAMKHU PAcUyeToOB U OOJIBIION TPYIOEMKOCTH
CYLIECTBYIOLIEH.

B mnactosiiee Bpemsi, Onarofapsi BHEAPEHHIO B IMPAKTUKY MPOEKTUPOBAHUS
onoxmmmMarmdeckoro metoga A. M. u C. M. AnmaTeeBbIX, 3Ty 3a7ady yCIENIHO pe-
matoT IBM. Meroauka pacuera Ha DBM MOJHUBHBIX PEKUMOB C MCIOJIb30BAHUEM
OMOKJIMMATHYECKOTO0 MeTojaa paspaboranHa corpyaHukamu YkpHUUITuM, VYkpru-

npoBox03a U B/O «Coro3-BOAIPOEKT>.
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Ocoobennocmu pesxcuma opowenus puca. Puc - temnomoOuBas kynstypa. OH
MOJKET MPOU3pacTaTh B pallOHAX ¢ CYMMOM Te€MIIEpaTyp BO3AyXa 3a JIETHUU MEPUOJ
ceeire 2000 °C. B 6siBimem CCCP pucocesHre MONYYMIO MIMPOKOE PasBUTHE Ha
tore Ykpaunsl, CeBepHom Kaskaze, IOxHom IloBoinkbe, pecnydsmukax Cpenneit
A3um u 3akaBkasbs, a Takxke Ha JlanpbHeM BocToke. PrcoBeie cucTeMsl pa3MemaroT B
palioHax C JOCTaTOYHBIMH BOJHBIMH PECYpCaMH Ha TEPPUTOPUSAX C YKIOHOM O
0,005, B OCHOBHOM HEMPUTOAHBIX ISl BO3JIENBIBAHUS JAPYIUX CEIbCKOXO35UCTBEH-
HBIX KYJIBTYp (3aCOJICHHBIE TOMMBI U JEIbTHI FOKHBIX PEK).

B npakTuke pucocessHus CyIeCTBYIOT pa3IMYHbIE CIOCOOBI BO3EIBIBAHMS PH-
ca: C 3aTOIUICHUEM, C MIEPUOINYECKUMU TOJIUBAMHU U 0€3 OPOIICHUS.

Haubonee pacnpoctpaHeH cnoco0 OpolleHHs puca 3aTOTUICHHEM - MOCTOSH-
HBIM, YKOPOYEHHBIM U NpepbIBUCTHIM (puc. 1.8). [lomoxurenbHoe BIUsHUE 3aTOILIE-
HUS 3aKJI0YaeTCsl B TOM, YTO CJIOM BOJAbI HA PUCOBOM IIOJI€ YTHETAET U MOJABIISIET
COPHYIO PaCTUTEIBbHOCTD, CTJIAKUBAET PA3HUIy JHEBHBIX U HOYHBIX TEMIIEPATYD, YB-
JaKHSET MPU3EMHBIN CIION BO3AyXa, CIIOCOOCTBYET PACCOICHUIO 3aCOJICHHBIX MOYB.

[TocTosiHHOE 3aTOIIEHHWE MPUMEHSIOT Ha CUIIbHO3aCOJICHHBIX (Oosee 2%) u 3a-
COJICHHBIX TMouBax ¢ ¢uibTpanueit menee 0,5 cm/cyt. [Ipu Takom pexxrme BCXOIbI
NOJIy4YaroT MO/l CJIOEM BOJbI, IO3TOMY OHU U3pEKeHbl. HecMOTps Ha 3HAYNTENBHYIO
OPOCHTEIBHYIO HOPMY, JOCTHTAIONIYIO 25 ThIC. M/ra, YPOXKAiHOCTh PUCA COCTABIIS-
€T, KaKk mpaBuJiio, 25... 35 1/ra.

bosnee OnarompusiTHBIM CUMTAIOT PEXKUM C YKOPOUEHHBIM 3aTOIUICHHEM, MPHU
KOTOPOM B IIEPUOJI BCXOJI0B pUCa CJIOM BOABI HA M0JIE OTCYTCTBYET. OH UCIOJIb3yeTCA
HA HE3aCeJICHHBIX U CpenHe3acoleHHbIX (10 1%) mouBax c¢ ¢uiabTpanueit 6omee
0,5 cm/cyt. OpocuTtenbHas HOpMa IIpH 3ToM gocturaer 15... 20 Thic. M/ra, a ypo-
xanHocTh - 50...60 1/ra u Oonee.

[IpepbiBHCTOE 3aTOIJIEHUE MPUMEHSIOT Ha HE3aCOJIEHHBIX MOYBaxX C (PUIbTpa-
el 6omnee 2 cM/cyT. OHO MO3BOJISIET 3HAYUTENHHO COKPATUTh OPOCUTENIbHYIO HOP-
My. OnTuManbHas IpOJOJKUTEIbHOCTh YEPEIOBaHU 3aTOIJIEHHS C .€T0 OTCYTCTBH-

€M cocTaBideT S...6 qHel.
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Puc. 1.8 - PexxuMbl oporieHust puca:
a - TIOCTOSTHHOE 3aTOIUICHUE; O - YKOPOUEHHOE 3aTOIUICHUE; 6 - MPEPHIBUCTOE
3aTOIJICHUE; 2 - MEPUOJUUYECKOE OPOILICHUE

Benmnuuna opocuTensHON HOPMBI MOXKET OBITH OmpezesneHa 1o Gopmyiam
A. H. Koctakosa wiu B. b. 3aiinena.

Ilo A. H. KocrsikoBy: | M= (T4 W-f-F4Sup-FScopt-Snos) —kP. (1.19)

ITo B. b. 3aiiieBy:

M=(E+T=kP)+(W+F +F,)+(S,,+Ss+S,), (1.20)

rae T B popmyne A. H. KoctsakoBa - BogomotpebiieHue puca, a B popmyiie
B. b. 3aiiniesa - tpancnupanus; £ — B popmyne B. b. 3aiiniesa - ncnapenue ¢ Boj-
HOM OBEPXHOCTH prcoBoro noiisi; W - HackllieHre nouBorpyHTa; F- OokoBas u Bep-

THUKaJbHas (I)I/IJIBTpaHI/I}I; Sup - IPOYHOCTH; Scop - NNJIAHOBBIC C6pOCBI; Srnor - TEXHUYECKHE

MOTEpPH Yepe3 3aTBOPBI BOJOBBITYCKOB; P - 0caaku; k - KOAPPUIIUEHT UCIOIb30Ba-
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HUS OCAJKOB; Fi- BepTUKaJIbHasg (GUIbTpaLUs; F,- GUIBTPAIIMOHHBIA OTTOK B JIpe-
HAKHYIO CETh; S - HEOPraHU30BaHHBIE COPOCHI; S, - COPOC OCYIIEHHS.

Bce cocraBmnstonme, KpoMe 0CaJKoB, M3MEPSIOTCS B METpaX KyOWUYecKuX Ha
reKTap. DJIEMEHThl OPOCUTEIIBHOW HOPMBI MOXHO ONPEACNSITh AKCHEPUMEHTAIBHO,
10 aHajioraM uiu pacyeramu. Bennunssel £ v T HaXOAAT 3KCIEPUMEHTAIBHO UJIU 110
OJIHOMY W3 METOJIOB pacueTa BOJIOIOTPEOICHUS.

OOBeM BOJIBI, HTYIICH Ha HACKIIIIEHHE TIOYBOTPYHTOB, OTPENEISIOT TI0 PopMyIie

W=AH (Pron—DPrax), (1.21)
rae A - CKBaXXHOCTb IMOYBOTPYHTA B cioe H, %; H - cioi mo4BbI OT OBEPXHO-
CTH 3€MJIM J10 YPOBHSI TPYHTOBBIX BOJ, M; Pnox- HOJIHAS BJIArOEMKOCTH MOYBBI OT

CKBXKHOCTH B CJI0€ H, %; Buaz - HATMUHAS WM MPEANOJIUBHAS BIAXKHOCTH, %.

OO6beM BoOJIbI, UAYIIEH HAa OOKOBYIO M BEPTHKAJIbHYIO (DUIBTPAINIO, HA OJIHO-
POJIHBIX TPYHTAX MOKHO TOJIYYHTH 110 (hopmyrie Jlromtomn.

OcranpHble COCTABISIONINE YPABHEHUN ONMPEAEISIOT SKCHEPUMEHTAIBHO WU
MPUHUMAIOT 10 peKoMeHAausaM (tada. 1.6).

Cpennue 3HaueHuss M jAjus  pa3IM4HbBIX pailoHOB pucocessuus CHI
coCTaBISIIOT Thic. M /ra: IIpumopckuii kpait - 10...14, uHusosbst p. Ky6Gans 10...18,
6accerinbl pex Tepek u Cynak 10...20, moiimer p. Jon 15...18, Hu30Bbs p. AMyaapbs
19...22, auzoBses pex Boura u Ceipaapesa 20...25, noiimsl p. Hynait 21...27.

Puc Bo3nesbIBalOT B C€BOOOOPOTE BMECTE C OPYTMMH CEIbCKOXO3SICTBEHHBI-
MU KyJIbTypaMH, KOTOPbI€ Ha3bIBAIOT COMYTCTBYIOIIMMU. B KauecTBe TakuxX KyJbTYyp,
CIIOCOOCTBYIOLIUX aKTUBHOMY BOCCTAHOBJICHUIO TJIOJIOPOAMS PUCOBBIX IMOJIEH, Yalle
BCET0 MCMOJIB3YIOT JIOLEPHY, 3epH00000BEIE, MonuH. [Ipu pacuere pexxnma opoiie-
HUSL CONMYTCTBYIOIIMX KYJIbTYp MCHOJB3YIOT OOUICHPUHSTHIE METObI, ONMUCAHHBIC

paHee.
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Tabmuna 1.6 - [IpenenbHble 3HaUEHUS AIEMEHTOB, COCTABIISIOMINUX OPOCUTEIb-

HYI0 HOpPMy pHca, Thic. M /ra (1o B.B. 3aiiuesy)

IToTpeGHOCTH B BOZIE

DNeMEeHThI OPOCUTEIBHON HOPMBI MaKCcUMaJlbHas MUHUMAaJIbHAs
CyMMapHO€ BOJIOTIOTpEeOICHIE 10,0 6,0
[IepBoHaYaIbHOE HACHILIICHUE TTOYBbI 3,0 1,0
@uibTpanus BEpTUKAIbHAS U TOPU30H- 10.0 1.0

TaJIbHAs ’ ’
CwmeHa ciost BoAbl (IPOTOYHOCTH)
4,2 0,5
5...20% nomauun

Ocennuii cOpoc BOaBI Iepen yOOpKoi 15 0.5

ypoxas

Pesicum opowenus ce6oob6opommuoco yuacmka u e2o pavoHuposanue

B ceBo0obOpoTE BO3AENBIBAIOT HECKOJBKO CEIbCKOXO3AWCTBEHHBIX KYIbTYD,
KaKJ1asi U3 KOTOPBIX UMEET CBOW MOJUBHOU peknM. CyMMapHBIN PEXUM OPOILICHHUS
ONPENEIIAET XapaKTep MOJa4u BOABI HA ATy IUIOMIAJb B TEYEHUE OPOCUTENIBHOTO Ie-
puoaa. OH JOJKEH Y4YWUTHIBaTh, KPOME PEXUMOB OPOLIECHUS OTACIBbHBIX KYJIBTYP,
MOYBEHHbBIE, THJIPOJIOTUUECKHUE YCIOBHS KaXJI0Tr0 MOJIs CEBOOOOPOTA, YPOBEHDb arpo-
TEXHHUKH U yCIIOBUS OPTaHU3alNH TPYZAA B XO3AUCTBE, PEKUM UCTOYHUKA OPOLICHUS.

Pexxum opolieHus KyJIbTyp B CEBOOOOPOTE OIMPEACNIAIOT CYMMUPOBAHUEM pe-
’KIMOB OPOIICHHS OTJENbHBIX MOJEH U MOKa3bIBAIOT B BUAE rpaduKka pekuMa opo-
HICHUS UM TpauKa THIPOMOIYIIA.

st coctaBienus rpaduka pexumMa OpouIeHUs: HEOOXOUMO 3HATh TUIOUIAIH,
CPOKHM M HOPMBI ITOJIMBA OTIEIBHBIX KyJIbTyp. Pacxon Boabl B j1/c, HEOOXOAUMBII 1JIs

OpOIICHHUSI, MOTYYaloT 1o Ghopmyrie

aF.,m

Qkyam‘ = _ém‘ ’ (1 22)

rae G - 10Js1 CEBOOOOPOTHOM IUIOIIAIU, 3aHATAS KYJIbTYPOU; Fees ~-TIOIIAD CE-
3
BOOOOpPOTHOTO y4YacTKa, Ta; m - MOJUBHAS HOpMa, M /Ta; ¢t - MPOJOJKUTEIHLHOCTD

MOJINBA, CYT.
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[Tpu coctaBieHuu rpaduka OpomICHUS TOTUBHBIE PEKUMBI OTIEITBHBIX KYJIb-
Typ THOCJENI0BATEIbHO HAKIIAJBIBAIOT C YYETOM JOJIM IUIOMAAN «, YCTAHABIMBAIOT
MPOAOJDKUTEILHOCTh MTOJMBHOTO NEPUOJA f, B TEUYEHUE KOTOPOIO MOJAETCS pacueT-
Hasl ToJIuBHAsA HopMa m. [IpuyeM opAMHATHI pacXxoJ0B BCEX KYIbTYp MpPHU COBMAJE-
HUW CPOKOB TOJIMBa CyMMHPYIOT. Ho, kak mpaBuio, rpaduk mojydaeTcss co 3HAYH-
TEJIbHO KOJICOIOMMUMHUCS OpAMHATAMH C TIepephIBaMHU B TI0j1a4e BoAbl. Takou rpaduk
Ha3bIBAIOT HEYKOMILUIEKTOBAHHBIM, €70 HEOOXOJUMO YKOMILIEKTOBATh, BRIPOBHSAThH U
YMEHBIIUTh OPJIMHATHI, JTUKBUIUPOBATh KPATKOBPEMEHHBIE MEPEPHIBBI B 110JIa4€ BO-
Ibl. Y KOMIUTIEKTOBAHUE MPOU3BOIST 3a CUET CBUTOB Cpe/IHEH AaThl moyvBa (Ha 3... 5
THElN), u3MeHeHusl mojauBHOTO mepuona (3...15 cyt.). YkomiuiekroBanue rpaduka
MO3BOJIAET CHU3UTHh MaKCUMaJIbHBIN pacxos Ha 20...25 % u 6oinee.

B tex ciydasix, korma mpu MpOeKTUPOBAHUU TUIOMIAA CEBOOOOPOTOB 3apaHee
HEW3BECTHBI, CTPOAT rpaduku rugpomonyis. I'mapoMoaysb - 3TO pacxoj BOIBI

(B 11/c), OTHECEHHBIH K I ra OpoIIaeMoil IoMaau U BBIYUCISIEMbIA MO 3aBUCUMOCTH

@

1= 64¢

(1.23)

rJi€ ¢ - TUIPOMOIYJIb, J1/Cc Ha 1 ra; a - 10 IUIOIaaH, 3aHATas KyJIbTYpOl B CEBO00OO-
poTe; m - MIOJMBHASA HOPMA, M3/ra; t - TOJIMBHOM TIepuof, CyT.; 86,4 - mepeBOAHOMN KO-
b GUIMEHT, YIUTHIBAIOIINI YUCIIO CEKYH/T B CYTKaX.

[To pacyeTHBIM OpaAMHATAM THAPOMOJYJIS ISl KOKJIOHW KYJIbTYpPhl CTPOSIT Tpa-
(GUKH, KOTOpPBIE MOTYT OBITh YKOMIUICKTOBAHHBIMH W HEYKOMIUICKTOBAaHHBIMH
(puc. 1.9). [Topsaok yKOMIUIEKTOBAHUSI TAaKOH ke, KaK U sl TpaKOB OPOIICHHUS.

Jlns moctpoeHus rpaduka rupoMOIyIIs MPU T0KACBAaHUH TTOJIMBHOM MEpUO] ¢

BBEIYHUCIISIOT TI0 (hopMmyiie

mF,

T sk
86,4 T Q, Ky B (1.24)

r7e Q. - CyMMa PacxoJioB JOXKIEBaJbHBIX MaIllMH, pa0OTaIOIMMX OJHOBPEMEHHO Ha
OJIHOM T10JI€; Kap - KOAD(UITMEHT UCIIOIB30BaHUs pabouero BpeMeH! 0K IeBaTbHOM

MAaIINHbBI 32 CYTKHU;P - KO3()PHUIMEHT MPOAOKUTEIBHOCTH PabOThl JOXKAECBAIBHOM
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MalllnHblI B TCUYCHUC CYTOK,B:n/QAI (Il - KOJIMYCCTBO 4YacCOB pa6OTbI MalluHbI B CYy-

TKH); F,, - INIOIIAb MOJIS HETTO, Ta.

/¢’ C
Af(c-2q)
O
0 8 1 ,] 7
b
2 Z S.-
a6 1 ? 2
=15 : ’J: A MK
04 | & ] ] [l o =
g} 3 a w '?, R{ —an
G2 r ’\24 T SV
0 =N ‘is 7A61236] |6 VA I5:5ﬁ
ewader | 1L 1213 (1 T2 1311 [213 2713
Mecsyot Mail UroHs Urong Cenmabpry
a
3
#/(c-2a)
SOl IR Y 1 I
64 R A 1 R f-?éaf:sgsg B
' | HE b N R A A e ER A
0,3 & : J 1 ARy ERSER?
- | § , [ RALgN ; ___jEE'_/
o2 | HHN| H N1 LE R R R R
£E \ : AN Ezs EE:V
o1+ 1 P RSB [ AR A e ES Y
0 B I A A VB ER T
exador | 1 (2 T3 {1 ]2]3 1 l23ls]2l3T1]2]13
Mecauesl Mail Lito46 UHING ABeyem Cenmabrs

6
Puc. 1.9 - I'paduk rugpoMogys:

a - HEYKOMNIEKMOBAHHDbIU, 8 - YKOMNIeKmosaHHwlu, 1-2 - noyepna; 3, 4 - o3u-
Mas nuweHuya; 5 - 20poxX Ha 3ePHO U NONCHUBHOE NPOCO HA 3epHO; 6 - NOJNCHUBHDBIE
31aK000008b1e; 7 - NOHCHUBHDIL NOCEG NIOYEPHDL

T'uopomodyns puca. 1101MBHON PEKUM PUCOBOTO NOJISI XaPAKTEPU3YETCS ABY-
Msl TIEpUOJaMU: NIEPBOHAYAIBHBIM 3aTOIUIEHUEM M MOIJEPKAaHUEM CJI0s BOJIbI Ha Ye-
ke. OHU pa3IM4aroTCsl BEIMYMHONM OpAUHATHI TUAPOMOIYIISI, KOTOpas B MEPUOJ Iep-

BOHAYaJIbHOI'O 3aTOINNICHHUA UMCCT MAaKCHUMAJIBHBIC 3HAYCHU

W, + 100 4,
7, =O,116(~-~ 2 1051), (1.25)

1
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T/Ie . - HAYaJbHBIHA 3a1ac BIard B 30HE a’palli, MM; A - CIIOH BOJBI Ha YeKe,
MM; E, - UCTIAPEHUE C TOBEPXHOCTH MOJIS, MM; £, - POJOJKUTEIIBHOCTh EPUO/IA, CYT.

[Tpu ompeneneHUU rUAPOMOAYIS ISl KaXKI0¥ (eHonorudeckoil ¢haspl pa3Bu-
THUSI pUca UCIOJIb3YIOT CIEIYIOIINE YPAaBHEHMUSI.

Co3pnaHune ciost BOJbI Ha YeKe (BCXObI-KYILICHUE):

g, = 0,116 (10’%+EQ+ T2+F2).
2

(1.26)
COpoc BofbI ¢ ueKka J10 h; U MoJIIepKaHrue ITOTO ¢Josl (KyIIeHue):
g, = 0,116 (10”" —M L p B4 T, + F3) .
3 (1.27)
Co3znanre MOCTOSTHHOTO CJIOST 3aTOTUICHHUS:
' hy — hy
q4:0,116(10——— +E4+T4+F4).
s (1.28)
[Topnepsxanue ciost BOABI (KYIIEHUE-CO3PEBAHUE):
g5=0,116 (Es+Ts+Fs). (1.29)
COpoc BoabI ¢ ueka mepe yOOpKou ypoxasi:
qc=o,116[10%(56+T6+F6—Pe)]- (1.30)
6

3nech h, - r1yOuHa cos 3aTOIIEHUS, CM; 1, - IPOJIOJKUTENLHOCTH dTana ((ha-
30l), cyT.; E,, T,, F,, P, - ucnapenue, TpaHcupanus, GribTpaiys u 0CaJIKu 3a COOT-
BETCTBYIOLIME ITAIbl, MM/CYT.

MakcumanbHbie OpANHATHI TpadUKOB THAPOMOIYIISI U cOpoca SIBISIOTCS pac-
yeTHbIMU. [Ipy OpollIeHNN COMYyTCTBYIONIUX PUCY KYIBTYP, BXOASIINX B CEBOOOOPOT,
rpa@uK THAPOMOIYIIS IJIi HUX COCTaBIISIOT OOBIYHBIM MOPSIKOM, KaK JJisl CEIbCKO-

XO3SIICTBEHHBIX KYJIBTYp € MEPUOIUYECKUMH TojuBamMu. O0muil rpaduk rugpomo-
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TyJisi PUCOBOTO CEBOOOOPOTA MPEACTABISIET CO00M CyMMy TpaduKOB THIPOMOTYJIS
pHrca M COMyTCTBYIOIIUX €My KyabTyp (puc. 1.10).

PacueTHble 3HaYeHUsI OPAMHATHI TPaUKOB IMJAPOMOIYJIA IJIsi OCHOBHBIX
THIIOB CEeBOO0OPOTAa COCTABJAKOT. Jj/c-ra: s xyonkosoro 0,7..1; 3epHOBOTO
0,5...0,6; oBomnoro 0,4...0,5; pucosoro 2...3.

I'mapomMoay/ibHoe paiionnpoBaHue. s MacCMBOB OPOIICHUS C OOJIBIIMM
pa3Ho0OpazreM IPHUPOAHO-XO3SIUCTBEHHBIX YCIOBUN MPOBOJUTCS TUIPOMOIYIHEHOE
parionupoBanue. {15 3TOro BCIO OpoIIaeMyr0 TEPPUTOPHUIO IENIAT Ha paliOHBI C aHa-
JOTUYHBIMH YCJIOBUSMH, OINpPEACTAIONIMMU XapakTtep Trpaduka rugpomonyns. s
KaXJIOTO W3 HUX COCTABJISIOT CBOM Ipadik ¢ yKa3aHWEM PACUETHBIX OpJUHAT THUAPO-

MOYJIS.

g
A/(C')ZU) _
30 1
o5 L o7 2
20
15 - %
ol zN7 %
LA ]
0,5 F : 2
O I FTE T I T m [T [T I [T F i
Mad Uranmy UroAb Abeyem
T T I [ I | X

Puc. 1.10 - I'paduk runpomoayns puca:
1 - puc; 2 - conymemsyrowue kyromypul. Dazvl ecemayuu. I - 6cxoowl;
11 - kywenue; Il - 8b1x00 6 mpyoky; 1V - yeemenue; V - cospesanue

1.9. Tunbl rUAPOMETHOPATHBHBIX CHCTEM B 3aBUCHMOCTH OT

NPHPOTHO-ATPO-MeJTHOPATUBHBIX YCJI0BUM

MesimopaTuBHbI€ (OCYIIMTEIbHbIE) CHCTEMBI TIOJPA3ISISIOT HA THIIBI:
1. Ilo xapaxkmepy 6030eiicmeus Ha 600HbLI PEHCUM NOYE:
a) OCYIIMTEIbHBIE CUCTEMBl OJHOCTOPOHHETO [EHCTBHUS, OOECIEUMBAIOIINE

TOJIBKO OTBO/J M30BITOYHOM BJIard U3 KOpHCO6I/ITaCMOI‘O CJIOsA IIOYBBI, 6) OCYHINTCJIb-
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HBIE CHCTEMBI C MPEAYNPEAUTENbHBIM IIII030BaHUEM, 00ECIIEUHBAIOIIUE OTBOJ H3-
OBITOYHOM BJIarM M YACTUYHOE 3ajiepKaHhe COOCTBEHHOI'O CTOKAa B KaHajax JUisi 3a-
MEJUICHHS] WM IIPEKPAICHUS IOHWKEHUS YPOBHS IPYHTOBBIX BOJ; B) OCYIIUTEIBHO-
YBJIQXKHUTEJIbHBIE CUCTEMBI IBYXCTOPOHHETO JEUCTBHS, 00ECIEUNBAIOIIUE CO3AaHUE
U MOJiepKaHNe Ha MPOTSKEHUH BCETO BET€TAallMOHHOTO IIEPHUO/Ia B KOPHEOOUTAEMOM
CJIOE ONTUMAIBHOIO BOAHOIO PEKHUMA ITyTEM CBOEBPEMEHHOI'O OTBOJIA U3 HErO M30bI-
TOYHOM BJIard U JTOIOJHUTEIBHOM MTOJAa4YM B 3aCYLUIMBBIE IEPUOBI BETETALUHA BOABI,

HCO6XOI[PIMOﬁ I YBIIA)KHCHUA 3TOT'O CJIOA.

2. IIo cnocoby omeooa u3obtmouHbIX 600 C OCYUIAEMOU MEPPUMOPUU 8 80-
O0ONPpUEMHUK:

a) caMOTeuHbIe, KOTJa Boja, coOnpaemasi OCyUIUTENbHOM ceThio, cOpachiBaeT-
csl B BOJIOIIPUEMHUK CaMOTEKOM; 0) C MAIIMHHBIM BOJIOMOJABEMOM, KOTJIa U3 OCYIIIH-
TEJIbHOW CETH B BOJOIPUEMHHUK BOJIA IEPEKAYNBAETCS HACOCAMU; B) CMELIAHHBIE, KO-
rJa B NEPUOJBI MMABOJKOB BOJA NEPEKAYMBAETCA HACOCAMH, a B OCTAIBHOE BPEMS
cOpachIBaeTCs CaMOTEKOM.

3. Ilo koncmpykyuu:

a) OTKPBITBIE CHUCTEMBI, B KOTOPBIX BCIO OCYHIMTEIBHYIO CETh (OT MEIKOW J0
KPYMHOIA) BBITIOJIHSIOT B BUJIE OTKPBITHIX KAaHAJIOB; 0) 3aKPBIThIE CUCTEMBI, B KOTOPBIX
BCIO OCYIITUTEIHHYIO CETh BBITOIHSIIOT U3 3aKPBITHIX IPEH U KOJUIEKTOPOB; B) KOMOU-
HUPOBAHHBIE CHUCTEMBbI, B KOTOPBIX 00Jie€ MEJIKYIO OCYIIMTENIbHYIO CETh CTPOST 3a-
KPBITOH, @ KPYITHYI0 — OTKPBITOM.

4. Ilo pacnonoscenuro ocymiumenbHoil cemu Ha MECIHOCIU:

a) TOPU30HTAJIbHBIE; 0) BEpTUKAJIbHBIE.

COBpPEMEHHBIE MEIMOPATUBHBIE CUCTEMBI 10 XapaKTepy BO3IACUCTBUS HA BOA-
HbIIl PEKHUM MOYB INMPOEKTUPYIOT, KaK IMPABUIIO, OCYIIMTEIbHO-YBIA)KHUTEIbHBIMU
JIBYCTOPOHHETO JIEUCTBHUS, M0 KOHCTPYKIUUA — KOMOMHUPOBAHHBIMU. JTU THUIIBI Me-
JUOPATUBHBIX CUCTEM SBJISIOTCS HAOOJIee paclpoCTpaHESHHBIMHU.

B YkpauHe npu OCyLIEHWHM PEYHBIX IOUM M TEPPUTOPUH, NMPUMBIKAOIINX K

BOJOXpaHUIIMIIAM MU 03€paM, B IMOCICIHUC IOAbl BCC YalllC CTPOAT IOJBACPHBIC OCY-
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IITUTEIbHBIC CUCTEMBI ¢ MAlTUHHBIM WM CMENIAaHHBIM CITIOCOOOM OTBOJIa M30BITOY-
HBIX BOJI.

THUnbI MeJTHOPATUBHBIX (OPOCHTEILHBIX) CHCTEM.

OpocutenbHbIC pa3eisaioT HAa TPU OCHOBHBIX THNA: OTKPBITHIC, 3aKPHITHIC U
KOMOWHHUPOBAHHBIE.

OmKkpvimole opocumenvHble cucmemsl HauOolee pacmpocTpaHeHbl. OHHU
MMEIOT KaHAJIbI B 3¢MJITHOM PYCJie WM B BUJIE JIOTKOB. KaHaimbl 0OBIYHO COOPYKAIOT
C MPOTUBO(DUIBTPANIMOHHON 3aITUTOH.

3akpovimele opocumenvnvle cucmempl BMECTO KaHAJIOB UCIOJIB3YIOT TPyOO-
MIPOBO/TbI, OOBIYHO TMO3EMHBIC. 3aKPHIThIC CUCTEMBI MOTYT OBITH CTAIlMOHAPHEIE, TTO-
JyCTaIllMOHAPHBIC W TIEPEIBIDKHBIC. B CTallMOHAPHBIX OPOCUTENBHBIX CHUCTEMaX BCE
3BEHBs CTalmoHapHbie. [lomycTanmoHapHbie CUCTEMBl UMEIOT TTOCTOSIHHBIC pacipe-
JeNUTENbHBIE W Pa300pHBIC TIOJUBHBIC TPYOOIPOBOIBI. B TepenBUKHBIX cHCTEMaXx
BCE TPYyOONPOBOIBI pa30OpHEIC.

Komoéunuposannsie opocumensvhnvle cucmemsl COCTOSIT U3 OTKPHITHIX Maru-
CTpaJbHBIX U MEXKXO3SHUCTBEHHBIX KAaHAJIOB M 3aKPHITOH BHYTPUXO3IHCTBEHHOUW OpO-
CUTEJIbHOM CETH.

Haumbonee coBeplIieHHON SBJISETCS 3aKpbITasi OPOCHUTEIbHAsi CHCTeMa,
umerorias Beicokuii KITJ[ 1 mo3Bossomas aBTOMaTU3UPOBATh MOAAYy U pacmpese-
JICHUE BOJIBI TIPH TTOJIUBE.

He3aBucumo OT THITa 1 KOHCTPYKITUH PETYISIPHO JEHCTBYIOMIAsS OPOCUTEIbHAS
CUCTEMA JIOJDKHA OTBEYATh CIEAYIOIIMM OCHOBHBIM TPEOOBAHUSM: TI0/IaBaTh BOAY Ha
moJtst B II000€ BpeMsi M B HY>KHBIX KOJTMYECTBAX; UMETh MUHUMAIBHBIC TIOTEPU BOIBI
Ha (QIIBTpAINIO, UCTIAPEHHUE U COPOC; 3aHMMAaTh MUHUMAJIbHBIC TUTOIIAINA OTUYXKIe-
HUS TIOJT BCE AJIEMEHTBI OPOCUTEIIBHONW CHCTEMBI; 00eCIeuYnBaTh KauyeCTBEHHBIN II0-
JTUB ¥ KOY(PPUIIMESHT MOJIE3HOTO MCIOJIB30BaHUS BOABI; UMETh MUHIUMAIBHYIO CTOU-
MOCTb CTPOMTENLCTBA U JKCIUTyaTallMH; OOECIIeUnBaTh MOTYyYeHUE MPOSKTHOH ypo-
KAMHOCTHU CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

[Tpumep coBpeMEHHOW OpPOCHTENBHOW cHUCTeMBbI - KaxoBckas, pacrosioxeH-

Has.B 3aCYLUIMBBIX CTEMSX XEPCOHCKOM M 3amopokckoil odnacreil. Boma B cuctemy
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3abupaercsa u3 KaxoBckoro BooXpaHMINIA HACOCHOW CTaHLIMEH MPOU3BOIUTENBHO-
cThi0 530m%c. [Tnomane opouieHus nepBo ouepeau crpourtensersa 260 ThIC. ra, a B
NEPCIEKTUBE TOCTUTHET 784 ThIC. ra. Boaa nmo opomaeMomMy MacCUBY paclpenesseT-
csl TpeMsl MarucTpaibHbIMHU KaHasaMmu: I'maBHbIM KaxoBckuMm nnunoit 130 kM, Cepo-
ro3ckum — 114 kM, Kamanyakckum - 41 KM U CUCTEMOIN MEXXO03SIIICTBEHHBIX pacmpe-
JIEJIUTENBbHBIX KaHAJIOB JUTMHONU 680 KM.

[IonuB ceNbCKOXO3AMCTBEHHBIX KYJIBTYP HA 3€MIIAX IIEPBOM OYEPENU CTPOU-
TEIbCTBA  OCYIIECTBIBUICA IIMPOKO3aXBAaTHBIMM  JOXKICBAJIbHBIMM  MallMHAMU
«/nemnp» n «®perat». Bona Kk HUM 1o1aeTcs MO BBICOKOHAMOPHBIM TPYOOIIPOBOIAM.
Brons Bcex KaHaJIOB MOCTPOEHBI aBTOMOOWMIIBHBIE JTOPOTH C TBEPIBIM IOKPBITHEM.

ITpoextubiii KITJ[ cuctemsi 0,95...0,96, yto siBisieTcs Jy4ymum nokaszaresnem B CHI'.

1.10. DTanbl co3aaHusi BOA0OX03IHCTBEHHO-MEJIHOPATUBHUX 00HEKTOB:

NPOEKTUPOBAHUE; CTPOUTEIbCTBO; IKCIIyaTalUsA

Co3ztaHne MeIMOpaTUBHBIX CHUCTEM PETYIHMPYETCS 1'0Cy1apCTBEHHBIMU CTPOU-
TEJIbHBIMM HOPMaMHM YKpauHbl. MenumopatuBHble cuUCTeMBI U coopykenus JIbH
B.2.4-99 Jlepx0Oyn Ykpainu, Kuis, 2000r. B /IbH B.2.4-99 pernamentupyrorcs cie-
AYIOILME ATAIbl padoT MO CO3JIaHUI0 MEIMOPATUBHBIX cucTeM: I - HopMbl nmpoekTu-
poBanus; Il — Opranuzanusi crpoutenscTBa. Boimonnenus pa®oT. [aHHbBIE HOPMBI
pPacupoCTPaHAIOTCS Ha MPOCKTUPOBAHUE, CTPOUTEIBCTBO U PEKOHCTPYKIUIO MEHO-
PATHUBHBIX CHCTEM U COOPYKEHUM.

[Ipn pPOEKTUPOBAHWM W ONPENEIICHHMH OCHOBHBIX XAPAKTEPUCTUK MEJIHOpa-
THUBHBIX CHCTEM PYKOBOJCTBYIOTCSI IIPUHATBHIM JIEJICHUEM TEPPUTOPUU YKpauHbl Ha
IATh OCHOBHBIX IOYBEHHO-KIMMaTHueckux 30H: Ilonecwe, Jlecocrenb, CeBepHas
Crenb, IOxnas Crenb, ropusie paionsl Kapmnat u Kpsima.

[Topsinok u cTaguiiHOCTh pa3pabOOTKHU MPOEKTHOM JOKYMEHTAIUM IPHU CTPOH-
TEJIbCTBE MEJIMOPATUBHBIX cUCTeM ycTaHasimBaerca JIbH A.2.2-3. Bennuuny pac-

YCTHBIX PACXO0O0B U ypOBHCﬁ BOIbI B BOOHBIX MCTOYHHUKAX, BOJOIIPUCMHHKAX, OCY-

42



IIUTENbHBIX KaHajax onpenesitor corsiacHo co CHull 2.01.14 ¢ yueroM ocoOeHHO-
cTeil popmMupoBaHUS CTOKA HA BOJOCOOPHOM TUIOIIA Y.

Pa3nen mpoekTHpoOBaHMS COJACPKUT CIEAYIOLIME OCHOBHBIC MOAPA3Aebl:
OpPOCHUTEIIbHBIE CUCTEMBI; OCYIIUTEIbHBIE CUCTEMbI; COOPYKEHHSI HA OPOCUTEIbHBIX
U OCYIIUTEIBHBIX CUCTEMAX; HACOCHBIE CTAHIMU; 3alIUTHBIE AaMObl; HOPMbI OTBEJIE-
HUS 3eMeJlb JUIsl CTPOUTENIbCTBA MEJIMOPATUBHBIX CUCTEM; PEKOHCTPYKIIMS MEIUopa-
TUBHBIX CHCTEM; OIIEHKA BIUSHUS MEITUOPATUBHBIX CUCTEM HAa OKPYXAIOIIYIO CPEeay
(OBOC); npunoxenus: A-11, cogepxaiiiie CripaBOYHbIC MaT€pHaIbl JJIsI BHITTOIHECHUS
pacyeToB.

Pa3zges cTpouTesibCTBA_CONCPKUT CIEAYIONINE OCHOBHBIC MOAPA3Aebl: MOI-
rOTOBKAa CTPOUTENHCTBA MEIMOPATUBHBIX CHCTEM; AOKYMEHTAIMS Ha OpraHU3alluio
CTPOUTENHCTBA U BHIMOJHEHUS pab0T; MaTepUAIbHO-TEXHUUECKOE 00ECIICUeHHE; Me-
XaHU3allusg U TPAHCIOPT; oOecrneyeHue KayecTBa CTPOUTENIbHO-MOHTAXKHBIX padoT;
TpeOOBaHUS K OPraHU3alMU CTPOUTEIHLHOTO MPOU3BOJICTBA B YCIOBUAX PEKOHCTPYK-
M COOPYKEHHH B COCTABE MEIMOPATUBHOW CHCTEMBI; TPEOOBAHMS K BBHITIOJHEHUIO
paboT IpHU CTPOUTEITHCTBE THAPOTEXHUYECKUX COOPYKEHUN MEIHOPATUBHBIX CHUC-
TE€M; CTPOUTEIILCTBO OPOCUTEIBHBIX TPYOOMPOBOJOB; CTPOUTEILCTBO ApPEHAXa; pe-
KOHCTPYKIUS MEITUOPATUBHBIX CUCTEM; TOYHOCTb CBOJIKM THUJIPOTEXHUYECKUX CO-
OpY>KEHHI MEIMOPATUBHBIX CUCTEM; CTPOUTEIHCTBO JOPOKHOW CETH HA MeIHopa-
TUBHBIX CHUCTEMAaX; OXpaHa OKPYKAIOUIEH €CTECTBEHHOU Cpe/ibl; MPOTUBOMOKAPHbBIC
MEPOTIPUATHS; TPEOOBaHUSI OTHOCUTENILHO 0€30MaCHOCTH TPYa; MPUMEHEHUE U BBE-
JICHUE B DKCILTyaTaIMI0 METHOPATUBHBIX OOHEKTOB.

Ikcnnyamayua TOCTPOCHHBIX OOBEKTOB HAYMHACTCS TIOCIE HMCIBITAHWA U
NpUEMKHA TOCTPOEHHOTO O0BEKTa, HAIAJIKH IMYyCKa B MOCTOSHHYIO 3KCIUTyaTallUIo.
[IpuHsiTHE B AKCIUTYaTAIIMI0 METUOPATUBHBIX U BOJOXO3SIMCTBEHHBIX O0OBEKTOB I'OCY-
JapCTBEHHOTO 3aKa3a JIOJDKHO OCYIIECTBISITHCS B COOTBETCTBUM C TpeOOBaHUSAMHU
JABbH A.3.1-3, a taxxke ¢ "lIpaBuiiamMu TpUHSTHUSA B DKCIUTyaTalldi0 3aKOHUYEHHBIX
CTPOUTEIHLCTBOM MEJMOPATUBHBIX M BOJIOXO3SHCTBEHHBIX OOBEKTOB TOCYAApCTBEH-

HOTO 3aKasa’. O6’I)CKTBI, KOTOPBIC HC ABJIAIOTCSA FOCY,HapCTBCHHOﬁ CO6CTBCHHOCTBI-O,
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JIOJDKHBI  BBOJUTBHCS B OKCIUTyaTallMI0O B COOTBETCTBHH C  TpeOOBaHHUSIMHU
3.1-3.13 IBH A.3.1-3.

[Ipu cocTaBieHUN METUOPATUBHBIX MPOEKTOB OOOCHOBAHHO YUHUTBHIBAIOTCS
IIOCJIEAHNE HAYYHO-TEXHUYECKHE IOCTH)KEHUS, HA OCHOBE KOTOPBIX JOJIKHBI pe-
IIATHCS BOIPOCHI MEJIMOPALMY ¥ OCBOEHUS 3€MEJIb HA NIEPCIIEKTUBY.

ITpoeKThl AOKHBI COCTABIATHCS HAa OCHOBAHMU THIATENBHO pa3paOOTaHHBIX
3aJlaHU{ ¥ MPOTPaMM C Y4ETOM 0O€CIeUeHHUsI BBICOKOM U YCTOMYMBOM ypOXKAHHOCTH
KYJITYp, BBICOKMX KOA((UIHEHTOB 3€MEJIBHOTO HCHOJIb30BAaHUSA U KO3PPUIIMEHTA
MOJIE3HOTO JICHCTBUS, a TAKXKe yJOBICTBOPEHUS TPEOOBAHUN K BBOAHO-BO3AYIITHOMY,
IIATATEJIBHOMY, TEIZIOBOMY U COJIEBOMY PEKMMaM ITOYBBI.

[IpoekTupOBaHKWe U U3BICKAHUE IIPOU3BOAT CIIELHAIN3UPOBAHHBIEC IIPOEKTHO-
M3BICKATENIbHBIE OpraHu3anny (Y KprunpoBoaxo3, JIbLBOBrunpoBoaxos u ap.).

IToseBble M KaMepaJIlbHbIE MATEPHUAIIbl U3BICKAHUN C BBIBOAAMM U IIPEIIIONKE-
HUSIMH TPEJCTABISIOTCS INIABHOMY MH)KEHEPY MPOEKTa, KOTOPBIN aHAIIU3UPYET U UC-
IIOJIB3YET ITU MATEPHUAJIBI IIPU COCTABICHUH IPOEKTa METUOPATUBHON CUCTEMBI.

Cmaouu npoekmuposanusi.

IIpoexkTpoBaHNE MEIMOPATUBHBIX CHUCTEM M COOPYKEHUU IPOU3BOIAT IS
0oJjiee KpyNHBIX OOBEKTOB B JIBE CTAUU - TEXHUUYECKUM IPOEKT U paboune 4epTeKu
U JUJ1s1 HEOOJIBIIMX OOBEKTOB B OAHY CTAJIUIO - TEXHOPAOOUYMM MPOEKT, T.€. TEXHUYE-
CKHIA IPOEKT, COBMENMICHHBIN ¢ pa00OYNMU YepTEKAMHU.

3azaHne Ha IPOEKTUPOBAHUE BBIAACTCS 3aKa34MKOM M COCTABIISIETCS HA OCHO-
BAHUU CXEM KOMIUJIEKCHOTO MCITOJIb30BaHUS 3€MEIIBHBIX U BOJIHBIX PECYPCOB IO OT-
JeNbHBIM OacceilHaM peK, palloHaM W TEPPUTOPUSM, a TAK)KE T'€HEPAIbHON CXEMBI
UCIIOJIb30BAaHUS U OXPaHbl BOJHBIX U 3€MENIBHBIX PECYpPCOB CTpaHbl. [I0 KpynHBIM 1
CJIOKHBIM MEJIMOPATUBHBIM CUCTEMAM M COOPYKEHUSAM COCTABJISAETCS €Il€ TEXHHUKO-
sKoHOMHUYecKoe obocHoBaHue (TDO), onpenensomme TEXHUYECKYI0 BO3MOKHOCTb U
HKOHOMHUYECKYIO 1I€J1€CO00Pa3HOCTh CTPOUTENBCTBA JAaHHOW MEIMOPATUBHOW CUCTE-

MbI. B cocTaBiienue 3ajianuii OOBIYHO YYaCTBYIOT MIPOEKTHBIE OpPraHU3alUHU.
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CocTaB TEXHH4€CKOT0 MPOEKTA MEIHMOPATUBHON CUCTEMBI:

1) cxeMa reHepajabHOrO IUIaHA, KOTOPas COCTABISIETCSl AJISt CIOXKHBIX OOBEKTOB,
CTPOUTENILCTBO KOTOPBIX MPOM3BOAUTCA MO ouepersiM. OHa COCTOMT W3 MOSICHUTEIBHOW
3aMKCKH ¥ TPaUUeCKUX YePTEKE;

2) omnMcaHKe 1 OLIEHKa MPUPOJIHON OOCTAaHOBKU OOBEKTOB B IIEJIOM C TIPOTHO30M €€
WU3MEHEHUS B CBS3U C MEJTMOPATUBHBIM CTPOUTEIBCTBOM;

3) U3NOXKEHNE U 0OOCHOBAHME OCHOBHBIX MPOEKTHBIX PEILICHUI O IPaHUIaX OOBEKTA
U €ro IUIONIa1, OPraHU3ALNHN CEINbCKOXO35MCTBEHHOTO MIPOU3BOJCTBA U TEPPUTOPHH, CO-
CTaBE€ MEIUOPATHBHBIX MEPONPUSTHNA, PACHOJIOKEHUU U KOHCTPYKIUM METMOPATUBHOM
CUCTEMBI M €€ BJIEMEHTOB, CEJIbCKOXO3IMCTBEHHOM BOJOCHAOXKEHUH, aBTOMAaTHU3AlUU U
TEJIEMEXaHU3ALMN CUCTEMbI, OpraHU3alMi TEXHUYECKOM 3KCIUTyaTalluH, SHEprocHadkKe-
HUA W CBS3H, CEIHCKOXO3SMCTBEHHOTO CTPOUTENHCTBA M OCBOCHHS, 00 OpraHW3aIu
CTPOUTEIILCTBA U €TI0 OUEPETHOCTH;

4) cMeTHas 4acTh, KOTOpasi YYUTHIBAET 00bEM PadOT U CTOUMOCTh CTPOUTEIBCTBA,
MOJTyYCHHBIE B PE3yJIbTaTe PACUETOB M0 HOPMaM U pacliCHKaM;

5) OCHOBHBIE TEXHHMKO-3KOHOMHYECKHE IOKA3aTeNN NPOEKTa, XAPaKTEPU3YIOLIUE
HKOHOMHUYECKYIO 3(D(HEKTUBHOCTH TPOSKTHPYEMBIX MEPOIPHSTHI, TAFOIINX BO3ZMOXHOCTh
CYAUTh 00 OXKHJITAEMOM BBIITOJHEHUH BO3JIaraeéMbIX Ha CTPOMTEIHCTBO SKOHOMUYECKUX U
TEXHUYECKUX 33/1a4 U O CPOKAX OKYIIAeMOCTH KallUTAJIbHBIX BJIOKECHUI.

K nosicHUTENbHOM 3anMCKe NPUJIAraroTes: TUIAaH MEJMOPATUBHOM CUCTEMBI, UHKE-
HEPHO-TEOJIOTHYECKHE, THIPOr€OJIOTHUECKUE U TIOUYBEHHO-MEJIMOPATUBHBIC KapThl, YepTe-
KM OCHOBHBIX COOPY>KCHHIA, TIPOJIOIbHBIE TPOMIIIN MaruCTPATLHBIX U PACHPEIEITUTETb-
HBIX KAHAJIOB U KOJUIEKTOPOB.

Pabouue yepmestcu i1 CTpOUTENHCTBA METMOPATUBHBIX CUCTEM HITH COOPYKEHUIM
BBITIOJIHSIFOT B COOTBETCTBUM C YTBEPKIICHHBIM mexHUuueckum npoekmom. B pabounx yep-
TEXAaX NPUBOJIAT YTOUHEHHS U ICTATM3ALMIO PEIICHUH TEXHUYECKOrO IMPOEKTa B TOM CTe-
MIeHH, B KOTOPOU 3TO HEOOXOIMMO IS ITPOU3BOJICTBA CTPOUTEIILHO-MOHTaKHBIX palboT.

Texnopabouuii npoexm pazpadaTHIBAIOT JUIST TEXHUYECKHA HECTIOKHBIX 00BEKTOB. B

TCXHOpa60‘{CM IMPOCKTC IMPUBOIATCA TOJIBKO TC YCPTCIKU U JAHHBIC, KOTOPBLIX HET B THIIO-
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BBIX U TIOBTOPHO NMPHUMEHSEMBIX MpoeKTax. CocTaB TEXHOPAOOYEro MPOEKTa: MOSICHUTEb-
Has 3aIlicKa, CBOJIHAS CMeTa U TpaUuecKuii MaTepuall.

IKCITyaTanus

OcHOBHOI1 3a1a4eii IKCIUTyaTal METMOPATUBHBIX CHUCTEM SIBIISIETCSL 00ecriedeH e
HPUHATBIX MIPU NPOEKTUPOBAHUN TEXHOJIOTMYECKHX NTapaMeTpOB paboThI, COOIIOIEHUE yC-
JIOBUI: NTPOTUBOABAPUITHON M IIPOTHBOIOXKAPHOW O€30IIaCHOCTH, OTHOCUTENIBHO Oe3omac-
HOCTU TPY/J1a, COXPAHEHUS €CTECTBEHHON OKPYKAIOIIEH CPEIbL.

OCHOBHBIMU NTPOOJIEMHBIMU  BOIIPOCAMHM MPH SKCILTyaTallil MEIHOPATUBHBIX CHC-
TEM SIBJISIFOTCSL:

- IPEeOTBpAIEHHE OOPYIICHHSI OTKOCOB WJTH 3aMJIMBAHUE OTKPHITHIX KAHAJIOB;

- 3aWJIMBAHUE JIPEH B 3aKPBITHIX CUCTEMAX;

- JUIl CUCTEM BOJOMOHIKEHUS U APEHAKHBIX CUCTEM TOPOJIOB U MPOMBIIUIEHHBIX
NPEANPUATAN OUYUCTKA JPEHAXKHBIX BOJ OT 3arpsI3HEHUM.

3aunenue openasrca - CIOKHBIA NPOLECC, BKIIFOYAIOLIUN OTIIOKEHUE YaCTULl TPYH-
Ta ¥ JKENE3UCThIX COSMHEHUI BHYTpU TPYO, KOJIbMATaX (PUIBTPOB, 3aKYIIOPKY BOJOIPH-
€MHBIX OTBEPCTHH, a TAKKE 3apacTaHUe NOJIOCTEN TPyO KOPHAMH pPaCTCHUIL.

JInst mpefoxXpaHeHus JpeHaka OT 3aWICHUs] PUMEHSIOT 3alllUTHO-(DUIIBTPYIOIINE
MaTepHabl - OpraHuueckue (Mox, Top(siHast KpOILKa, COJIOMa, ONWIKH U JIp.) WA CUHTE-
THUUYECKUE (CTEKIOXOJICT, CTEKIIOBATa U Jp.), KOTOPhIMU OOBEPTHIBAIOT JIPEHAXKHBIE TPYObI
IO BCEH JUTMHE WJIM TOJIBKO Ha CTHIKAX.

Ha puc. 1.11 npuBenena cxema 3aliuThl APEH OT 3aUJICHUS CTEKIOXOJICTOM.
Ctporo roBopsi, TEpMUH “DUIBTP” SBISIETCA HEMIPABUIBHBIM, TOCKOJIBKY UM OTpee-
JSIIOT MOPUCTHIM MaTepuai, KOTOPBIA MpOIMyCKaeT yepe3 ceds KUAKOCTh U3 Cyc-
IEH3UU U 3aJIep>KUBAET B3BEILICHHBIE B HEW YacTulbl. Eciu Obl ApeHakHbIN QUIBTP
ObLT IMEHHO TaKHM, TO OH JJOCTaTOYHO OBICTPO mepecTtai Obl MPOIyCKaTh BOAY B pe-
3yJbTaTe 3aKyNOPKA MUKPOCKOIINYECKMMH YaCTULIAMH I'PYHTA, KOTOPbIE HAKOIIATCS B
ero tene U B BOKpyr Hero. Ilepea HUM OyAyT HakamIMBaThbCs KpPYIHbBIE YaCTHUIIbI
IPyHTa, KOTOPBIE 331EPKUBAIOT O0Jiee MaJlble, a T€ - elle 0oJiee Majble U T.A., TO €CTh
B ITPYHTE co3aacTcs “‘00paTHON (pUIbTp”, KOTOPBIA CTAOUIU3UPYET IPYHT: IPEKPATUT

JBUKEHHUE €r0 YaCTHUIl, KPOME MUKPOCKOIIMYECKUX YEPE3 IPEHY.
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Puc. 1.11 - CxeMbl 3alIUTHI APEH OT 3aUJICHUS CTEKIOXOJICTOM:

a - cnaiowHas obepmka uivmpyrowen 1eHmotl; 0 - CHIOUHAs 3auuma 08y-
M5l IeHMamu - NOOCMUIOYHOU U NOKPOBHOU; 8 - YKIAOKA Mpyb HA NOOCMUTOUHYIO
JIEHMY C NOKPbIMUEM CIbIKO8 NOAOCKAMU JeHmbl; | - 20HuapHas uiu naacmmaccosast
mpyba; 2 - cmeki0xoicm

Ha puc. 1.12 npuBenen oOpaTHBIA IPYHTOBBIN (DUIBTP BO3JIE BOAOIPHEMHOMN

L€ TUIACTMACCOBOM APEHBI.

Puc. 1.12 - O6patHblif TpyHTOBBIN (UIBTP BO3JIE BOJOIPUEMHOMN TSN
TIACTMACCOBOU JIPEHBI:
1 - Openasicnas mpyba, 2 - sooonpuemnas wjeivb;, 3 - ONOKHUCMbLU DUIbMp;
4 - yacmuybsl epynma, pazmep Komopuvlx YMeHbULaemces no mepe y0aieHus om
8000NpUEMHOU Wjeau

[Tpumenenue GUABTPYIOMMX MaTEpPUAIOB 3HAYMTEIHLHON TONIIUHBI (OOCHITIKA
IIECKOM C TPAaBHEM H T.Jl./ YMEHBIIIAET BXOJHbBIE I'PAIUEHTHI B PE3YJIbTaTE YBEINYCHUS
auaMeTrpa BoAoINpoHunaeMoil mojoctu. [lotomy oObeMHBIE (GUIBTPBI, OOBIYHAS
toynuHa KoTtopbix 10..20 cM, UMEIOT NPEUMYILIECTBO NEepe] (UIbTPAMU U3 CTEK-
JSTHHBIX M CUHTETHUYECKHUX ITOJIOTEH, TOJIIMHA KOTOpeIX MeHpme 1 Mm. HemocraTok
3epHUCTBIX 00BEMHBIX (PUIBTPOB - OOJNBIIAS CTOMMOCTh TPAHCIOPTHUPOBKU MaTepua-

noB ang Hux. [lpunmun BeiOOpa Marepuana ¢uiIbTpa 3akioyaeTcs B Moadope
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GuIBTPyIOIIET0 MaTepralia C TAKUMH LIEISIMH, KOTOpPbIE 0OecreyaT CO3JaHUue BOKPYT
HEro TPYHTOBOTO 00OpaTHOTO (pUIbTpa, YTO SABISAETCS HEOOXOTUMBIM YCIOBHUEM CTa-
OWM3anyy TPyHTA B 30HE JIPEH.

XKene3o 3amepXUBarOT B TPYHTE €Ille Ha MOAXOJAE K IpeHaM ITyTeM BHECEHUs B
APEHaXXHYIO 3aCHINIKY HHTHOUTOPOB (M3BECTh, (hoCHOpHAsT MyKa), KOTOPHIE CBSI3bIBA-
IOT JKeJIe30 B TPYHTE, HE JOIYCKas ero K GUIbTpy U IPYTrUMH CIIOCO0aMHU.

Ilpobnemut IKCnayamayus OmMKpbuImulX KAHAN08 OPOCUTEIBHBIX U OCYIIHU-
TEBHBIX CHCTEM CBSI3aHBI C BIUSHUEM MPUPOIAHBIX M MCKYCCTBEHHBIX (akTopoB. Ka-
HaJIBI CO BPEMEHEM MOJBEPTaloTcs AepopMaliisaM, KOTOPbIe BEIPAXKAIOTCS B H3MEHE-
HUU (OPM M pa3MepoB MOMEPEYHOIO CEUYCHHUs, a TaKKe MpoAoiabHOro mpodums. [e-
dbopMaluu KaHaJoB OOYCIOBIUBAIOTCS B MEPBYIO O4Yepeh HEOJUHAKOBOW YCTOWYH-
BOCTBIO OTKOCOB IO TJTyOWHE, CBSI3aHHOM C HEOJAHOPOIHOCTHIO (CIIOMCTOCTHIO) TPYH-
TOB W Pa3IUYHON WX YBIAXHEHHOCTHIO M CBS3HOCTBHIO. BllaXHbIe TPYHTHI UMEIOT
MEHBIIIEe CIETUICHHE YacTUIl B ObicTpee omoi3atoT. [Ipuanaamu nedopmaruii siBiis-
I0TCS Takke CyPQo3usi TPyHTOB, HEAOMYCTUMBIE CKOPOCTH TEUCHHS BOJBI M PE3KHE
KoJieOaHUsI WX YpPOBHEH B KaHalax, 3aMep3aHHe U OTTaWBaHHWE TPYHTOB, CHEXKHO-
JensiHas 3aKymopKka KaHajoB, ocajaka Topda U mpocaaka TPYHTOB MOJ JCHCTBHEM
BHEIIHUX HATPY30K (KaBajJbepOB IPYHTA M 3eMJICPONHBIX MAIWH MPHU MPOU3BOJICTBE
pa6ot) u np. Cyd¢o3us - 5T0 BBIMBIB YaCTHII TPYHTA MO ACHCTBUEM THAPOIUHAMU-
YEeCKOro JaBiieHUs (UIBTPAIMOHHOTO MOTOKA, MPUBOIAIINN K HAPYIICHUIO CBSI3HO-
CTH U YCTOWYMBOCTH TPYHTOB.

Haubonee pacnpoctpaneHHbld BU AedopMaliuii pycea OTKPBITHIX KaHAJOB -
OToJI3aHue M OOpYIIeHHE OTKOCOB. {7 HEeAOMyIIEeHUsl BBIIOpA TPYHTA Y MOJOIIBBI
OTKOCOB YCTpauWBalOT IUICTHEBBIC WJIM JOMIAThle CTEHKH, YKIIAIbIBAIOT HAa THO KaHa-
JIOB TIOPUCTHIC KEIE300€TOHHBIE JIOTKA. DPHEKTHBHBIM MEPONPHUATHEM TIO TIPETY-
NPEKICHUIO OOPYIIEHUsI OTKOCOB SIBJISICTCS YCTPOMCTBO 32 OPOBKOM KaHaa pa3rpy-
309HBIX JPEH, MEePEXBATHIBAIONINX (QUIBTPAIMOHHBIN MTOTOK M CHUXKAIOIINX YPOBEHb
TPYHTOBBIX BOJ. Pa3MBIB OTKOCOB M J1Ha KaHAJIOB HAOIOJAETCs B OCHOBHOM IIpH
MPOXOXKICHUU 10 HUM MaKCUMAJIBHBIX PAacX0J0B, IPU KOTOPHIX CKOPOCTH TEUCHUS

BO/JbI HauOopIHe. B mmecyanbIX M MIMCTBIX I'pyHTax nmoaomBbl OTKOCOB MOT'YT pas-
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MBIBaTbCAd W MpU OBITOBBIX pacxopax. Ui mpenoTBpalieHusl pa3MblBa OCYIIUTEIb-
HBIX KaHAJIOB HEOOXOJIMMO MPU NPOECKTUPOBAHWHU NMPUHUMATh CPEIHUE MO KUBOMY

CCUYCHHUIO CKOPOCTH TCUYCHHS BOJABI B HUX V HE IMPEBBIIIAIA MaKCUMAJILHO JIOMYCTH-
MyIO CKOPOCTb Ha Pa3MBIB Vinax pasu-

B 3eMIIsIHBIX HE3aKpEIUICHHBIX PYyCliaX MaKCUMAJIbHO JIOMYCTUMBIE CKOPOCTHU
JBIDKEHUS BOJABI (IIPH THAPABINYECKOM pajuyce Mmotoka R=1 M) KoJeOI0TCs B IIHU-
pokux mnpenenax: 0,15 - 0,30 m/c u 1,1 - 1,4 M/c 1y wioB U A c1abopasIoKUB-
muxcst TophoB, COOTBETCTBEHHO.

3amaya ciaykO0bl IKCILUTyaTAllMU 3aKTI0YAeTCs B MOJACP)KaHUU B paboyeM co-
CTOSIHUU YCTPOMCTB 3al[UThl OTKOCOB U JIHA KaHAJIOB U MPOBEJACHUU 3ALIUTHBIX Me-
ponpusituid. Tak, HampuMep, KPEIICHHE OTKOCOB OCYIIUTENIbHBIX KaHAJIOB BBIMOJ-
HSIOT C TIOMOIIBIO 3aTY)KEeHHS (IOCEBOM MHOTOJICTHUX TPaB), OJICPHOBKHU, KaMEHHOM
OTMOCTKH, HAOPOCKHU B IJICTHEBBIE KJIETKU, MOPHUCTHIX JKEIE300€TOHHBIX TUTHT U JIP.
JIHO KaHaJIOB TMOKPBIBAIOT IIeOHEM WM TpaBueM. JlomycTHMBbIE HEpa3MbBIBAIOIINE
CKOPOCTH JIISI 3aKPEIJICHHBIX pycell TO3BOJSIOT JOCTUYb OOJIBIIMX 3HAYCHUH, YeM
IUTSL HE3aKPEIUICHHBIX pycell. A UMeHHO B npenenax ot 10-15 m/c qis xene300eToH-
HbIX TUUT 10 1,0-1,5 M/c ipu 0JIepHOBKE U 3aJTyKEHUHU.

PacnipocTpanenHpIMU BUaMu eopManuid pyces SBISIFOTCS TaKKe MX 3auie-
HUE U 3apacTaHue. 3aujieHue MPOSIBISETCS B TOM, UTO WIIMCThIC, TJIMHUCTHIC, TTecya-
HbIE TPYHTHI U aMOp(HBIN TOpd OTKIAABIBAIOTCS HA y4acTKax, IIe CKOPOCTH MOTOKa
BechMa Maibl. [Ipr 3TOM ymeHbIIalOTCs TTyOMHA U OCYIIUTEIbHOE JIEUCTBUE KaHa-
noB. IIpu ckopoctax Tedenus Boasl MeHee 0,3... 0,4 M/c HabrOMaeTCs 3apacTaHue
kaHanoB. OCHOBHOU MeTOJ] OOpBOBI C 3apacTaHUEM - yJaJICHHE PACTUTEIHHOCTH IIy-

TEM BbIKAIlIMBAHU.
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PA3JIEJI 2. OCYHIUTEJIBHBIE CUCTEMBbI.
OPOCHUTEJIBHBIE CUCTEMbI

2.1. Tunsl THAPOMEJIMOPATHBHBIX CHCTEM I'YMUJIHOI 30HBI.

J1eMEeHTDI OCYIIUTEJIbHBIX CUCTEM

Tunsl rUAPOMETHOPATUBHBIX (OCYLIUTENBHBIX) CHCTEM TYMUJIHOU 30HBI B
OCHOBHOM COOTBETCTBYIOT C MPEJCTABICHHBIMM BBIIIE TUIIAMHU Takux cuctem. Me-
JMOPATHUBHBIE CUCTEMBI HA OCYIIAEMBIX 3E€MJISIX BKJIIOYAIOT CIEIYIOLIME OCHOBHBbIE
3JIEeMEHThI:

1. BomonpueMHuUK (peka, 03€po U Ap.) - CIYXKHUT JUIsl IpUEMa BOJBI C OCylllae-
MOU TEPPUTOPHH.

2. OCyUIMTENbHYIO CETh, KOTOPYIO IO HA3HAYEHUIO JIETAT HA PEryIUpPYIOLIYO,
OTPAUTENBHYIO U TPOBOJSILYIO.

Pezynupyrowan ocywiumenvnas cems (OTKPBITBIE OCYIIUTENN U COOUPATENH,
TOPU30HTAJIbHBIE U BEPTUKAJIbHBIE APEHBI U Ap.) IpeIHa3HaueHa AJi1 OTBOJA U3 KOp-
HEOOUTAEMOTO CJIOSl U30BITOYHBIX BOJ U MOJAEPKaHUS B HEM ONTHMAJIbHOTO BOJIHO-
BO3YLIHOTO PEXMMA.

Ozpaoumenvhasa ocywiumenvran cemp (HATOPHbIE U JIOBUUE KAHAJbI, JOBUUE
TOPU30HTAJIbHBIE U BEPTHUKAJIbHBIE JAPEHBbI U Jp.) MpeAHa3HAaYeHa IS 3allMUThl OCY-
IIa€MOI TEPPUTOPHUH OT MPUTOKA U30BITOUHBIX TOBEPXHOCTHBIX U IPYHTOBBIX BOJ| CO
CTOPOHBI.

Ilposooawaa ocywmumenvnasa cemov (MATHCTPAIBHBIE KAHAJIBI, OTKPBITHIE W
3aKpbIThIE KOJUIEKTOPBI U JIp.) COOMPAET U30BITOUHYIO BOAY U3 PETYIUPYIOLIEH U Or-
PAAUTENBHOM CETH M JOCTABJISIET €€ 3a MPEAesbl OCYIIaeMOW TEPPUTOPUU B BOJIO-
IIPUEMHUK.

3. YBnakHUTENbHASA, WIK OPOCUTEIIbHAS, CETh (OPOCUTENBHBIE KaHAJIBI U TPY-
O60mpoBOABI U 10.), oOecreynBaronias mojaady BoJbl B KOPHEOOUTAaEMBbIi CIIOH MOYBBI
B 3aCyLUIMBBIE Meprobl. OpocUTeNbHASL CETh MOKET 000PYI0BATHCS JOXKAECBAIBHBI-

MH MalllMHaMH.
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4. I'mapOoTEeXHUYECKUE COOPYKEHUS Ha OCYLIMTENBHON U YBIAXKHUTEIBHOM Ce-
TU (IILTI03BI, TIEpenajbl, OBICTPOTOKM, HACOCHBIE CTAHLIMHU, KOJOALBI U Jp.) MpeaHa-
3Ha4YeHbI JJI YIPaBICHUS IOTOKOM BOJbI B KaHajaX U TPyOOIPOBOAAX.

5. Bogoxpanunuiia - MpoeKTUPYIOT AJIsl PEryIMPOBaHUSI CTOKA U 0OecTieueHus
YBIIAXKHEHMS OCYIIAEMBIX 3€MEJIb.

6. lamOb1 0OBasioBaHMs - 00ECIEUYNBAIOT 3AIIUTY OCYIIAEMBIX 3€MeNb OT 3aTO-
IIJIEHUSI CO CTOPOHBI BOJOXPAHWIHNIL, 03€P MU PEK - BOAOIPUEMHHUKOB.

7. JlopokHast ceTb (JOPOTH, MOCTHI, NIEPEE3bl U JIP.) - CIYXKUT Ul Mpoe3aa
TPAHCIIOPTA U CEIBCKOXO3SIMCTBEHHBIX MAILIMH 110 OCYIIUTENBHON CUCTEME.

8. IIpupoaooxXpaHHbIE COOPYHKEHUS U YCTPOWCTBA - MPUMEHSIOT JJIs1 OXPAHBI
[IOYBEHHOT'0 TIOKPOBA, JKMBOTHOI'O M PACTUTEIBHOTO MHpPA, PEKPEALMOHHOIO U APY-
I'MX BHJOB HECEIBCKOXO3AMCTBEHHOIO MCIOJIB30BAHUS 3€MENb; OHU BKIIIOYAKOT JIEC-
HbIE TOJIOCHI, OXpPaHHbIE 30HBI, IUISDKU, MOJMUTHIBAIONIME U COPOCHBIE KaHAJIbl IS
BOJOEMOB, IEIIEXOJHbIE MOCTUKH, MOCTBI-IIEPEXOABI UIsl TUKUX JKMBOTHBIX, OYUCT-
HBIE COOPYKEHUS U TIp.

9. DkcnyaTalluOHHBIE COOPYXKEHUS U YCTpoHcTBa (HaOJtoaTeNNbHbIE CKBa-
KUHBI, TUAPOMETPUUECKNE TOCTBI, 3JaHUSA, CPEACTBA CBSA3M, TEJIEMEXaHUKU U aBTO-
MaTHKH U 1Ip.) - 00eCcreYnBatOT KOHTPOJIb U YIPABIECHUE BOAHBIM PEKUMOM I1OYBOT-
PYHTOB, a TaK)Ke€ ITOJIEPKAaHUE MEITMOPATUBHOM CUCTEMBI B HCIIPABHOM COCTOSIHHH.

Ocywiumenvnasa cucmema MOXET BKIOYATh BCE NEPEUMCICHHBIE 3JIEMEHTHI
WX (110 TOTPEOHOCTH) TOJIBKO HEKOTOPBIE U3 HUX.

KoHCTpyKIMs MEIMOPaTUBHOW CHCTEMBI JOJDKHA IIPEAYyCMATPUBATH BO3MOXK-
HOCTh YCOBEpPUIEHCTBOBAHUSA €€ B OyyIleM, TaK KaK J1aK€ TEXHUYECKU COBEPILICHHAS
B HACTOSIIIEM CHCTEMA yCTapeBaerT.

TurosbIe CXeMBbI METMOPATUBHBIX CUCTEM IPEICTABIEHBI HA puc. 2.1- 2.3.
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Puc. 2.1 - Cxema noJibJIepHOM OCYIIUTETHLHON CUCTEMBbI Ha TOMMEHHBIX 3eMJISX:

1 - pexa-6000npuemHuK; 2 - Ma2ucmpaibHulil Kauai, 3 - mpaHcnopmupyrouwue
cooupamenu; 4 - omkpvimule KOIIEKMopbwl; 5 - HA20PHO-108YUe KAHAbl; 6 Kpo-
moewlil Openadic; 7 - waro3vl-nepee3ovl; 8 - 3auumuas 0amoa; 9 - 8biNyCKHOU ULTIO3 8
oamoe; 10 - nacocunas cmanyus; 11 - copuzonmanu

Puc. 2.2 - Cxema camoTe4HOM OCYIIUTETHHO-YBIAKHUTETBHON CHCTEMBI Ha
MOMMEHHBIX 3eMJISIX:

1 - pexa-600onpuemHuK; 2 - Ma2ucmpaibHulil Kanai, 3 - mpancnopmupyroujue
cobupamenu; 4 - omkpvimole KOIIEKMoOpyl; 5 - HA20pHO-1084Ue KAHAbL, 6 - KPOmo-
8ble Openbl; 7 - YEIadCHUMeNbHblil Kanai, 8 - ulio3svl-pe2yramopul; 9 - 6000xpaHu-

nuwe; 10 — eopuzonmanu

Puc. 2.3 - Cxema 3aKkpbITOI IpEHAXKHOU CUCTEMBI:
1 - omkpvimulll KaHAN-86000NPUEMHUK, 2 - 3aKpbimbli Koiekmop I nopsaoka;
3 - konnexmop Il nopsoxa; 4 - pecynupyrowjue opeHvl; 5 - OpeHadiCHble YCMbsl,
6 - Kono0ey-pecynamop; 7 - COeOUHUmenbHbulll Konooey, 8 - Koa00ey-no2nomumerv,;
9 - copuzonmanu
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2.2. IIpoekTHpoOBaHMe B IJIaHE COCTABHBIX 3JIEMEHTOB

OCYIIMTEJIbHBIX CUCTEM

B 3aBucHMOCTH OT NOTPEOHOCTH B OCYIIEHHH JIPEHAX MPOEKTUPYIOT MO BCEH
TEPPUTOPUH WIIM BHIOOPOYHO JUIsI OCYIIEHHS TOJBKO OTAENbHBIX MepeyBIaKHEHHBIX
IIOHMKECHUH.

[Ipu npoexkTupoBaHMM MATEPHAIBHOIO (TOHYApHOIO, IIACTMACCOBOI0) APEHA-
’a HEOOXOIUMO CTPEMUTHCS K MOCTOSHCTBY IIYOMHBI 3aJI0KEHUS IPEH, YTO CHUXKA-
eT 00BEMBI 3eMJISIHBIX paboT U o0ecreunBaeT 0ojee paBHOMEPHOE OCYIICHHE TepPH-
topur. Co0JIr0/1as1 TOCTOSHHYIO MTYOUHY 3aJI0KEHUS JPEH, IUIAHOBOE UX IMOJIOKEHUE
CJIelyeT BBIOMPATh TaK, YTOOBI YKJIOHBI TTOBEPXHOCTH 3€MJIA MO Tpacce ApeH ObLIn
OBl TAKMMH, KaK ¥ YKJIIOHBI CaMHX JAPCH (MUHUMAJILHBIN YKIOH MaTepUATLHBIX IPCH
0,002, onntumansabid - 0,004...0,006).

[TosToMy mpu yKJIOHaX MOBEPXHOCTH 3eMiind irx Oojee 0,005 nmpeHbl B IiaHe
MPOEKTUPYIOT MO OCTPHIM YIVIOM K TOPU30HTAISIM M MONEPEK YKIOHA MOBEPXHOCTH
(momepeuHas cxema), a pu ykiaoHax nopepxHoctu mexee 0,005 - mpenMyniecTBEHHO
MOTIEPEK TOPU3OHTAJIEH, BIOJb YKJIIOHA TOBEPXHOCTH (IIPOAOJIbHASA cxema) (puc. 2.4).

[Ipy 3HaYMTENBHBIX YKIOHAaX MNOBEPXHOCTH 3eMiH (ix>0,015) u monmepeunoi
CXEME paCIOIOXKEHUsI TPeHaka TPYHTOBBIE BOJIBI OTBOJSATCA OBICTpEE M PACCTOSHUS

MeXIy ApeHamu yBennuuBaroTcs Ha 10...15%.

Oy

Puc. 2.4 - Cxembl pacnoyioxKeHus APEH B IJIAHE:
a - nonepeunas cxema, 6 - npooonvnasn cxema; 1 - kaunan; 2 - 3aKpvimviil KO-
nexkmop; 3 - Openvl; 4 - ycmvegoe coopyicenue

53



Ha ydacTkax ¢ He3HAUYHUTENBHBIMH YKJIOHAMH MOBEPXHOCTH 3eMiH (i,.<0,002),
HampuMep B MoiMax peK, MaTepUalibHbIA APEHaX MPOEKTUPYIOT ¢ UCKYCCTBEHHBIM
YKIOHOM (izp==>0,002). [Ipu 3TOM B BEpXOBhE JAPEH U KOJUICKTOPOB TIIyOHHY 3aJI0Ke-
HUSI IPUHUMAIOT MUHUMAJIbHOM, TTOCTENEHHO YBEJIMYMBas €€ K yCThi0. Bo m3bexa-
HUE 3HAYUTEIHHOTO 3ariayOJeHUs NPEHAXHOW CETH IJIMHY IPEH COKPAIIaioT [0

100...150 M, a kosmekTopoB g0 300...400 M (puc. 2.5).

Ha yuyactkax co 3HaYUTEIbHBIM YKJIOHOM MOBEPXHOCTH 3€MJIM JUIMHBI MaTepU-
anpHBIX apeH pomnyckatoTces 10 200...250 M, a kosekTopoB - 70 1000 M.

1

_ 33/ ;
~ H0-150M~ - 100-T50m—=] Pt
e —— ) __WZ ZLE—J
e _ A —— —_—
| .
x| ’_‘“—"_"r—“““*‘_”_ —_ 2>
3 o G ——y T
; = ===
&4 —— ————y
= e

——H=—F

//I A 324 /%:f 2 M

Puc. 2.5 - Cxembl TOHUapHOTO JipeHaXka Ha MOMMEHHBIX 3eMJISIX C HE3HAYUTEIbHBIMU
YKJIOHAMH MOBEPXHOCTU 3EMIIH:
1 - omxpvimvle kananwl; 2 - 3aKkpvlmoele KOANEKmMopbl, 3 - pe2yaupyowue OpeHvl

VYuuteiBas ocyiiaroliee JeHCTBUE OTKPBHITHIX KaHAJOB, NEPBHIE JPEHBI pa3Me-
Ial0T OT HUX NpUMEpHO Ha paccrosiHusx (1,5... 2)E, rae £ — paccTosiHue MEXIy
npeHamu. Ha cpenHHMX ydacTkax MEXIy OTKPBITBIMU KaHaJaMH JJisi O0ojee paBHO-
MEPHOTO OCYIICHUS JPEHbI CIEeIYyEeT MPOEKTUPOBATh Oosiee I'ycTo (Ha PacCTOSTHUSIX
0,5E), Takyto cxemy pa3MelleHus APeH OelopyCcCKHe MeTuopaTopbl Ha3Balld «COe-

JTMHEHHBIMU TpedeHKamMu» (puc. 2.6).
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Puc. 2.6 - Cxema pa3menieHus 3aKpbITOro IpeHa)xa ¢ y4eTOM OCYIIUTEIbHOTO
JEHCTBUS OTKPBITHIX KAHAJIOB («COCAMHHUTEIbHBIE TPEOCHKN» ):
1 - omxpvimule Konexmopwl; 2 - 3aKpbimvle OpeHbl
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KpoToBbie peHbl Hape3aloT NoNnepeK OTKPBITHIX KOJUIEKTOpoB. Ha yuacTkax ¢
YKJIOHAaMH NOBEPXHOCTH 3eMiH in 70 0,001 KpOoTOBBIE NpEHBI MPOEKTUPYIOT IIMHOMN
mo 150... 200 M ¥ MOAKITIOUAIOT K OTKPBITEIM KaHajlaM ¢ obeux crtopoH. Ilpu ykio-
Hax noBepxHocTH 3emi i, = 0,002... 0,004 npeHbl MOAKIIOYAIOT K KaHAJIaM TaKXKe C
IBYX CTOPOH; IIPX 3TOM APEHBI, PACIIOJI0KEHHBIE B HAIIPABIEHUU YKIIOHA MECTHOCTH,
npoekTupytoT aauHon 150... 200 M, a gpeHbl, Hape3aeMble MPOTUB YKIIOHA MOBEPX-
HocTH, - 60... 100 m. ITpu yknonax 6oxnee 0,005 ApeHBI MPOEKTUPYIOT TOJBKO IO

HaIpaBJICHUIO YKJIOHA TOBEPXHOCTH MaKCUMaIbHOM JJIMHBI - 10 200 M (puc. 2.7).
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Puc. 2.7 - CxembI pacmonoxkeHusI KpOTOBOTO ApeHaXka:
a - 08ycmopoHHee NoOKaUeHue OpeH; 6 - 00HOCMOPOHHee NOOKIIOYEHUE OPEH,
1 - omkpuimbiii kanan, 2 - Kpomoeas OpeHa, Hape3aemas 6 HanpagieHuu YKIoHa no-
gepxHocmu; 3 - Kpomosas Opena, Hape3aemas NPOMmue YKIoHa NO8EPXHOCIU

2.3. Peryimpyromasi ocymmmresibHast ceTb. CTPOMTEILCTBO U NapaMeTpbl
3aKPBITOTO IPEHAXKA U OTKPBITHIX KaHAJIOB. PacueT 3j1eMeHTOB

peryJupyonei oCyluTeJTbHON ceTH

Peryamnpyromasi cetb npeHa3HaueHa JJIsl yIAJICHUS U3 TOYBOTPYHTOB U30bI-
TOYHOM BJIardl U MOJICPKaHUs B HUX HEOOXOIUMOI0 BOJJHO-BO3AYUTHOTO PEKUMA.

Perynupyroniyro cerb 1O MNPUHIUIY JEHCTBUS JENSAT Ha CeTh, obec-
MEYMBAIOIIYI0 CBOEBPEMEHHOE MOHMKEHHE YPOBHS TPYHTOBBIX BOJ JO HOPMBI OCY-
IICHUS], WU IPEHAXKHYI0; U CE€Th, 00ECMEYMBAIOIIYIO OTBOJI U30BITOYHBIX TTOBEPXHO-
CTHBIX BOJ M BOJ] U3 TAXOTHOTO TOPU30HTA B 33IaHHBIC CPOKH, HIIA COOMPATETHHYIO.

CeTb 10 NOHMKEHUIO YPOBHS TPYHTOBBIX BOJ MPOEKTUPYIOT HA CPABHUTEIBHO

BOJOIPOHUIIAEMBIX MOYBOTPYHTaX (C KodppuimeHToM PpuibTpanuu B BEpXHEM MET-
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poBoMm cioe 6omnee 0,3 M/CyT); CeTh MO YCKOPEHHUIO TIOBEPXHOCTHOTO CTOKA MpUME-
HSAIOT NPU OCYIICHUU TSKENBIX MO0 MEXaHUYECKOMY COCTaBY MOYBOTPYHTOB. JTH BU-
IIbl CETEN COOTBETCTBYIOT IBYM OCHOBHBIM METOAAaM OCYILICHHUS.

[Io KOHCTPYKIIMM PEryJMPYIOLIYIO CETh BBINOJHAIOT OTKPBITON (KaHAJIBI) WU
3aKpBITOH (3aKPBITHIE APEHBI U COOUPATENHN).

[To pacnoyioxeHut0 Ha MECTHOCTH CE€Thb MOXXET OBITh TOPU3OHTAJIBLHOW WITU
BEPTUKAJIBLHOM, CUCTEMATUYECKON MPU OCYIIEHUU BCEH TEPPUTOPUHU WM BHIOOPOU-
HOM JJIs1 OCYIIEHUsI OTIEIbHBIX MOHWKEHHI. Huke mpuBeaeHbl yCIOBUS I TOPU-
30HTAJIBHOW OCYIIUTEIBHOMN CETH.

IIpeumyiecTBa ¥ HEAOCTATKH OTKPBITOM M 3aKPBHITON peryJMpyrouei ocy-
HIUTEJbHON CeTH.

Ilpeumyuiecmea OTKPBITHIX PEryJIHPYIOIIMX KAHAJOB: IIPOCTOTA KOHCTPYK-
MU U HEIOPOTHE B CTPOUTEIBCTBE.

HenocraTkm 1) BMecTe ¢ mojocaMu OTYYKJICHHUS 3aHUMAIOT 3HAUYUTEIIbHYIO
qyacTh ocymaeMoi miomaan (1o 15...20%), B cBsi3u ¢ 4eM CHUXKaeTca KO3PPUIUECHT
3emenbHOro ucnosibzoBanus (K3W); 2) 3arpyaustoT paboTy CeabCKOXO03sHCTBEHHBIX
Mall¥H U CHUKAIOT UX IPOU3BOJUTEIBHOCTh (TaK KAK PACCTOSTHUE MEX]y KaHaJIaMH
1o 100 m); 3) sABISAIOTCA paccagHUKAMH COPHOM pAaCTUTEIBHOCTH; 4) IPU OCYIICHUU
OTKPBITBIMU KaHAJIaMH TPeOYIOT OOJIBIIOTO KOJUYECTBA COOPYKEHHMM - IILTIO30B-
PETYISATOPOB U MEPEE3/I0B; S) 3HAYUTENbHBI IKCITYyaTallHOHHBIE PACXOJbl M0 YXOIy
3a OTKpPBITBIMHA KaHaJaMHU.

[ToaTOMY prMEHEHUE OTKPBITOM CETHU B HACTOSLIEE BPEMS OTPaHUUEHO.

Ilpeumyuiecmeamu ipu yCTPOUCTBE 3aKPBITON OCYIIUTEIBHON CETH ITOTEPU
CEJIbCKOXO3SIMCTBEHHBIX TUIOMIAACH UCKITIOYAIOTCS, U MOBBIIIAaeTCa KodhPUIreHT 3e-
MenpHOTo ucnonb3oBanus (K3U.), ycTpaHAroTCs MpensTCTBUS MEXaHU3ALUU CElb-
CKOXO3SIUCTBEHHBIX PabOT, YIPOLIAETCS U YJIELIEBISETCS DKCIUTyaTallusi CUCTEMBI,
oOJneryaercs BHYTPUXO3SHUCTBEHHOE 3E€MIIEYCTPOWMCTBO, COKpAIlaeTcsi KOJIMYECTBO
COOPY’KEHHUI Ha OTKPBITHIX KaHalax.

K neoocmamxkam 3aKpbITOH C€TH OTHOCAT: 1) MEMJIEHHBIN OTBOJI MMOBEPXHO-

CTHBIX BOJ; 2) 0oJ1ee BBICOKAs CTOMMOCTD CTPOUTCIILCTBA 3dKPBLITBIX CUCTCM.
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Hecmotpst Ha 3TO, 3aKpBITBIM JPEHAX SIBISIETCS OCHOBHBIM CIIOCOOOM OCYIICHHUS
CEIIbCKOXO3SMICTBEHHBIX YTOJIUM.

Perymupyroliyro ceTb 110 IOHWKEHNIO YPOBHS IPYHTOBBIX BOJI IIPUMEHSIOT HA JI0CTa-
TOYHO BOJIONPOHHUIIAEMBIX TIOUBOIPYHTAX, B KOTOPHIX HAKOILIEHHUE M30BITOUHBIX BOJ] IPHBO-
JIAT K YPE3MEPHOMY TOBBIIICHNIO UX YPOBHS. 3a/iada OCYIIEHHS B 3TOM CIIy4ae COCTOUT B
MIOHV)KEHUH YPOBHSI TPYHTOBBIX BOJ 10 HEOOXOJMMOI HOPMBI OCYILIEHUS.

[IoHm>KeHre ypOBHS TPYHTOBBIX BOJ OCYILECTBILSIETCSA 34 CYeT CTPOMTENILCTBA U
CO3/1aHMSI C TIOMOIIBIO UCKYCCTBEHHBIX JPEH WM KaHAJIOB PA3HOCTH HAIIOPOB BOABI B II0Y-
BOTPYHTAX M JIPEHAX, BCIIC/ICTBHE YETO MPOUCXOAUT OTTOK M30BITOUHBIX BOJ.

JIBIKEHrE rPYHTOBBIX BOJ ONMCHIBAIOT ypaBHeHHeM Jlapcu

v=-kJ] = —kﬁ,
dx (2.1)

IJI€ V - CKOPOCTb JBI)KEHUS] TPYHTOBBIX BOA, M/C; k - KOA(h(ULIMEHT (PriibTpaliil TPyHTOB,
MMEIOUIMI Pa3MEPHOCTb CKOPOCTH, M/C; J - TPaJIMEHT HArlopa IPYHTOBBIX BOJ, ONpPEAEIIsie-
MbIi Kak dh/dx; dh - magenye Haropa 1o myTH dXx.

I'pyHTOBas BoJa ABMIKETCSI B CTOPOHY IAJICHUSI HANopa (Ha 3TO YKa3bIBAeT 3HAK «MHU-
Hyc» B (hopmyute dapeu), co3qaBaeMoro KaHajlaMy U IPEHAMH, U IIOCTYITIAET B HUX KaK 4e-
pe3 OTKOCHI, TaKk U 4epe3 AHO. IIpu 3ToM cieyeT pa3iyarh /1Ba TUIA BOJHOTO MUTAHUS -
TPYHTOBOE ¥ HHPUIBTPALMOHHOE.

OO0HuM U3 OCHOBHBIX NAPAMEMPOE JITIS1 PACUETOB IIEMEHTOB 3aKPBITOM CETU SIBIISET-
Csl MOALYJIb APEHAKHOT0 CTOKA. MOoIyJIb IPEeHAKHOI0 CTOKA - PACXOJ C €IMHULIBI I1I0LIa-
. Tlepecuer OT y/IenbHOTO HPUTOKA BOJBI ¢ B M/CYT. Ha | M KaHAIA C OJIHOI CTOPOHBI K

MOJLYJIFO JIPEHA’KHOTO CTOKA (|, BRIPAKEHHOMY B JI/(C-Ta), BBIIIOIHSAIOT 110 3aBUCUMOCTH
=231,5 g/E
qnp 9 4/ , (2.2)
rae £ - paccrosiHre MeX Iy JpEHAMH, M.
Ecym u3BecTHBI noiekaniee OTBOAY KOJIMYECTBO BoAbI W (B M) Cllos U pacueTHas

HOPOIAOJIKUTCIBHOCTh UX OTBOJA [ (B CYT), TO MOOYJIb APCHAXKHOTO CTOKA MOJKHO BbI-

YUCIUTD 11O 3aBUCHUMOCTHU

Gup= 116 W//t. (2.3)
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PacueTHble MOIYJIM CTOKA NMPUHUMAIOT KaK CPEHUE 3a KpUTHYECKHE (pac-
YETHBIC) TIEPUOIBI M30BITOUHOTO yBiIakHeHUs. Orn coctaBisroT ot 0,4...0,5 n/(c-ra)
JUIs TIMHUCTBIX TpyHTOB 10 0,6...0,9 n/(c-Ta), 11 mecyaHblX TPYHTOB U HU3WHHBIX
TOpdAHUKOB, Ha 00JOTax TIPYHTOBO-HAIOPHOIO IHUTAaHHA (y, JOCTHUIAET
0,9...1,2 n/(c-ra).

JInst 3aKpBITON CEeTU OMPEACISIIONIMME IMapaMeTpaMu MPU CTPOUTEIbCTBE SIB-
JSIOTCS: - TJIyOMHA 3aJ102KeHHs] PeryJIUpPYIOIINX IPeH; PACCTOSTHIE MEXKIY PeHa-
MHU; THAMETP U YKJIOH JpeH.

[ayOouHa 3a/107KeHus] peryJIMpYyOIMX JpeH T0/bKHA ObITh Ooiibine Tpelye-
MOTO TTOHMKEHHS YPOBHS- TPYHTOBBIX BOJI (HOPMBI OCYIIEHHUSI) BCIEICTBUE MaJCHUS
JIETIPECCUOHHON KPUBOM OT MEXAPEHBS K ApeHam (puc. 2.8). [Ipu 3roM HeoOxoaumas

rIIyOMHa 3aJ105KE€HUS TOPU30OHTAIBHBIX ApeH 1 (B M) OIpenesseTcs Mo 3aBUCUMOCTH
T:‘Hnoc +'h2, (24)
I€ Huoc - HOPMA OCYLIEHHUs HAa IIOCEBHOM IEPUO; IJIsl CEIbCKOXO03AMCTBEHHBIX

KyJbTYp paHHEro BeceHHero cesa npunumaetcs 0,45...0,6 M;

h, - Harop MeXay JpEeHaMHU Ha KOHELl pacdeTHOro mnepuoza (OCTaTOYHBIA HArop Ha
IIOCEBHOM IIEPUOJ), BKIIIOYAET IAJCHUE INEIHPECCHOHHOW KPUBOW HA MEXKIPEHBE U
BBICOTY HAaBHCaHUS HaJ JPEHOM M 3aBUCUT OT MHTEHCHUBHOCTH OTBOJAA JPEHAKHBIX
BOJ U PACCTOSIHUS MEXAY HUMH.

OctaTtounblil Hanop cocrasiisgeT ot 0,2...0,3 M Ha JIETKHX CylecYaHbIX IPYHTax
u 10 0,5...0,7 M Ha TSHKEJIBIX TIIMHAX.

Kpome Toro, rimyouna 3a10KeHus] TOHYapHBIX U IJIACTMACCOBBIX JPEH JAOJHKHA
ObITH OOJIbIIIE TIIyOMHBI MPOMEP3aHusl TPYHTOB B JAHHOW MECTHOCTH, TOCKOJBKY B
IPOTUBHOM CIIy4ae JApEeHbl OyAyT 3aKylOPUBAThCS JIbAOM, JUIMTEIBLHOE BPEMsI HE pa-
060TaTh 1 OBICTpEE pa3pyLIaThCs.

Onmumanvnas 21youna 3a10M4C€HUA 20HYAPHBIX U NAACHIMACCOGHIX OpPEH
ClIelyrolias: B IECYaHbIX U cynecuyaHslx rpyHrax 1,0...1,1 M, B CyrIMHUCTBIX W IJIH-
HUCTBIX TpyHTax 1,1...1,3 M, B Topdax mocne ux ocanku 1,0...1,3 M; MmeHbIIKE 3Ha-
YEeHMs] IPUHUMAIOT NPU OCYLIEHHWH JIYyTOB, OOJBIINE - B IOJEBBIX ceBOoOOpoTax. B

cajax riayOuHa 3aJ0KEeHHs] MaTepHabHBIX JApeH AobkHa ObiTh 1,2...1,4 M. Cpennss
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riTyOrHa 3aJ105KeHUsI KPOTOBBIX JApeH B TopdsiHbix rpyHTax 0,8...1,0 M. MunumanbHast
riIyOrHa 3a0keHust KpoToBbIX JpeH 0,6...0,7 M (IIpu MeHbLIEH TTyOMHE KpPOTOBBIE
ApeHbl OyIyT MPOJABIMBATBHCS MPOXOAAIIMMHU MO MOBEPXHOCTH MAILIMHAMH); IS
TOHYApHBIX M IJIACT MACCOBBIX JPEH IMpPHU MEPECEYEHUU MMM OTACIBHBIX MUKPOIIO-
HIDKEHUH MMHHMaibHas riayouHa 0,8 M. Bo mn30exaHue HEpaBHOMEPHOCTH OCY-
IIEHNUs MaKCUMaJlbHasl INIyOMHA 3aJI0)KEHMs JIPEH HE JO0JDKHA IPEBBILIATh CPEAHIO0

ooiee uem Ha 0,3...0,4 M.

Puc. 2.8 - Cxema k pacuety riyOMHBI 3aJI0)KEHHS IPEH U PACCTOSTHUS
MEXK]ly HUMH:
1 - nonoswcenue yposHs epynmoauix 600 8 Hauane pacuemHo2o nepuood; 2 - mo
Jice 8 KOHYe pacuemuo2o nepuood; 3 - N08epPXHOCMb 3eMau; 4 - soooynop; 5 - opeHa

['myOuHy 3a10KeHUs JAPEH YBEeJIWYMBAKT TOJIBKO, B TPYHTAX, B KOTOPHIX Ha
riyoune 1,0...1,5 M 3asieraror Xopomo BOJONPOHUIAEMBIE ClIOM. B Takux ciydasx
JIPEHbI 3aKJIa/IbIBAIOT B ATH CJIOW Ha MAKCUMAJIBHO JOMYCTUMYIO TIIyOMHY, YTO 3HA-
YUTEIBHO TMOBHIMIACT (PPEKTUBHOCTh NPEHUPOBAHUS W TIO3BOJISET YBEIMYMBATH
MEeXIpeHHbIC paccTossHUSA. OTHAKO TIPHU BCKPBITHH CJIA00BOIONIPOHUIIAEMBIX TPYHTOB
¢ rayouns 0,6 ... 0,9 M riIyOMHY 3aJI0kKEHUSI APEH, HA0OOPOT, YMEHbIHAKT 0
0,8...0,9 M, 3aknagpiBasi WX Ha BOJAOYIOpPE WM BpE3asch B HEro HE Ooyiee 4eM Ha
0,2...0,3 m.

Paccrosinue MesKay ApeHAMHM yCTaHABIMBAIOT PACUETHBIM IYTEM U KOPPEK-
TUPYIOT C TOMOIIBIO OMBITHBIX JAHHBIX CYIIECTBYIOIINX OCYHIIUTEIbHBIX CUCTEM, TIO-
CTPOCHHBIX B aHAJIOTUYHBIX YCIOBUSX, U PEKOMEHJALNI HAyYHO-UCCIEI0BATEIbCKUX
opranuzanuii. PacctossHue Mexay IpeHaMHu 3aBUCUT OT Takux (hakTopoB: 1) BogHO-
(GU3MYECKUX CBOMCTB MOYBOTPYHTOB U B NEPBYIO ouepeb OT KO3 UIIMEHTOB

dbunprpanuu k U BogooTaaun B; 2) rayOuHBI 3aj0KeHust apeH T 3) HOpMBI OcCylle-
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HUsL H 005 4) PaCUETHOTO BPEMEHH 1, 32 KOTOPOE HEOOXOAUMO O0ECIIEUUTh MOHUXKE-

HHUE YPOBHS TPYHTOBBIX BOJ Ha’lwc; 5) kmumaTudeckux (akTOpOB U B IEPBYIO OUe-
peab oT ocankoB N M ucnapeHus e; 6) reoJornyeckoro CTpoeHus (CJIOUCTOCTH IPYH-
TOB, INIyOMHBI 3aJIeTaHUs] BOJOYIIOpa); 7) TONOrpaUuecKux yCJIOBUMN - YKIOHOB IO-
BEPXHOCTHU 3€MJIA, MECTa PACIIOJIOKEHHUS IpEHaXa HAa CKIIOHE U JIp.

Paccrosinue mexnay npeHamu ciaeqyeT ONpenesaTh UCXOAS U3 JUHAMUKHA YPOB-
HSl TPYHTOBBIX BOJl M HEYCTAaHOBUBILIEIrocs pexuma QuibTpanuu. Taxoil moaxon k
pacuery paccTtosiHus Mexay aApeHamu E Brnepsole npuMmenun A. H. Koctakos. ®op-
myna A. H. KoctskoBa 11 yciaoBuii HHUIBTPAIIMOHHOTO TUIIA BOJHOTO MUTAHUA U

COBEpUIEHHOTO apeHaxa (puc. 2.9).

Puc. 2.9 - Cxema k pacuety pacCTOSHUN MEXKIY IpeHaMU TIpU
HEYCTAHOBUBIIEMCS PEKUME NMPUTOKA TPYHTOBBIX BOJ

JIns ycnoBuM OAHOPOIHBIX TPYHTOB YAEJBHBIM IMPUTOK BOJBI K IPEHE C IBYX

CTOpPOH:

g2}/ ELhE
B(hy—hy) O (2.5)

M. Byccuneck, ucxoas u3 pemieHus auddepeHnnaibHOr0 ypaBHEHUS HEYCTa-
HOBHUBHICTOCS ABMXCHHA I'PYHTOBBIX BOJ M COOTBCTCTBCHHO IICPCMCHHOT'O ITPHUTOKA
BOJIbI, TIOJYYHJI aHAJIOTUYHYIO (POPMYJTy ISl OTPENICSICHUs] PACCTOSHUS MEXIY Jipe-

HaMu

(2.6)

JIns ycnmoBuii, KOrjaa 3a MOCEBHOU IEPUOJ OCAIKU U UCIIAPEHUE HE PABHBI Me-
&Ky cOOOH, paccTOSTHUE MEXIY JPEHaMU MOXHO OIpPENEIUTh 0 aHAJIIOTUYHOU (op-

Mmyiie A. M. SHrouns
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E=2 B(hy — hyo)+ N—en (2.7)

B stux opmynax E - paccrosHre MEXIy OIpeHaMH, M; k - KO3 GHUIEHT puibTpa-
LMK BOJOIPOHMIAEMOTO CJI0s MOYBOIPYHTOB, M/CYT; f, - PaCUETHOE BPEMS IOHIKCHUS
YPOBHSI TPYHTOBBIX BOJ OT Ay 110 hy, M; Asist yenoBuid Ykpaunsl ipuaumaercs 10...15 cy;
hy - Harop MeXy IpeHaMU B HayaJle pacueTHOro nepuosa, M; hy = T-u; h, - Hanop B KOHILIE
pacdeTHoro nepuoaa, M; hy = T-H,,; T - TiyOrHA 3aI05KEHUs JPEH, M; U - TIIyOHHA CTOS-
HUSl YPOBHSI TPYHTOBBIX BOJ B Hadaie pacueTHoro nepuoaa (cocrasiser 0... 0,1 m);
Hyoc - HOPMA OCYIIICHUS Ha TIOCEBHON TIEPUO, M; 0. - KOI(DPHUIIMEHT, YIUTHIBAIOLIIUN KPH-
BU3HY JICTIPECCHOHHON MOBEPXHOCTH, ISl 3aKpbIThIX ApeH npunumaercs 0,8...1,0 u ans
OTKpBITBIX ocymmTenent - 1,1...1,3; N - ocamku 3a pacyeTHbI MEPUOJ, M, IPUHUMAIOTCS
Ut Tty | nactoui 10%-soi u 11 ceHoKocoB 20%- HOM 00ECIIEUeHHOCTH, € - UCIIa-
PEHHE 3a ITOT XKe Mepuo, M; 3 - KOOPPUIIMEHT BOAOOTIauU TPYyHTA, KOTOPBIN YCTaHABIIH-
BaIOT OMNBITHBIM ITyTEM WJIM BBIUUCIISIIOT:

0151 mopghansix noue - no popmyine A. . Usuikoro
[3=0,116 k3/8 (Hnoc*‘*'LL) 3f4. (2 8)

01 MunepabHoix 2pyumos - [1o hopmyne I'. JI. Dpkuna

p=0,056 ki/z(Hnoc'—u) 1/3. (2.9)

B nocnennee BpeMs paccTOsSTHUE MEXAY IpEHAMH ONPEACISIOT Mo GopMmyam,
[IEPBOHAYAJIGHO BBIBEICHHBIM I YCJIOBUN YCTAHOBHBILETOCS PEXUMA JIBHIKCHHS

IPYHTOBBIX BOJl, HO IIPUCIOCOOJICHHBIM U JIJIsl YCIOBHI HEyCTaHOBMBIIEHCS (DUIBT-

E=2h,, | ¥ (2.10)
Pe

rae he, - cpeHMi 3a paCYETHBIN IIEPHOJ HATIOP, M; Py - CPEIHUM 32 PACUETHBIH ITe-

pamuu

pHUOJI IPUTOK K JpeHam, M/CyT.

h1+h2 ZT_LL—%—T_'HHOC =T_u+Hnoc
2 2 2 (2.11)
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pep=Ho/tp, (2.12)
rac ‘ hp,- KOJIHMYECTBO BOABI, IOAJICKAIICC OTBOAY APCHAXEM 3a paC‘{eTHBII)'I
epUoL i, M,

hp=hu+B (Hoc—u) +N—e, (2.13)

TA€ hy- CJIOW BOJBI, OCTABIIMICS HA MOBEPXHOCTH 3€MJIM K Hadaldy pacdyeTHOIO Iie-
puoJa; OOBIYHO K Hayaldy MPEANOCEBHOTO MEPUOa OTBOAATCS IOUYTH BCE IOBEPXHO-
CTHBIE BOJIbI, HO YaCTh UX MOXET 3aJ€P>KUBAThCSI B MUKPOIIOHWKEHHUSX, [I0ITOMY pe-
KOMEHIYIOT NpuHUMATh hy= 0,01... 0,02 M; B(Hjec- U) - KOTUYECTBO OTBOJUMBIX OY-
BEHHO-TPYHTOBBIX BOJ (B M) IIpM IOHW)KCHMM YPOBHS TPYHTOBBIX BOJX OT Y 1O

Hyoc 1011 yCJIOBHH IPYHTOBO-HANIOPHBIX BOJ

pep="p/tp+Ru-In, (2.14)

T 1I€ k. - IPUBEJEHHBIN KOA(POULIHEHT PUIIbTPAIIU TPYHTOB, 3aJ€TaI0IINX HUXKE
JIPEHBI, M/CYT.; Ix- TPAAUEHT BOCXOISIIETO MOTOKA TPYHTOBBIX BOJ.

IIpuToK BOABI K ApEHAM pe, (B M/CYT.) MOYKHO OIIPEAEINUTH YEPE3 MOIYJIb ApPE-
Ha)XHOT'O CTOKA g (B JI/(C-Ta)) MO 3aBUCUMOCTH

Per="0,00864 Gxs. (2.15)

[TpuBeneHnbIe BbINIe (GOPMYIIBI OMPEICICHUS PACCTOSHUA MEXIY IpEeHAMH
NPUMEHUMBI U1 COBEPUICHHOTO JApeHaxka. [Ipu 0ojblieii MOITHOCTH BOJOIPOHU-
HacMEBIX I'PYHTOB, KOT'Ia APCHBI HE JOBOAATCA 1O BOAOYIIOPA, PACCTOAHUEC MCKIY HE-
COBEPIICHHBIMU APEHAMU Erecor MOKHO HAWTH MO (bOpMy.HC B. C. Ko3noBa

EHecmf:Ecos' B, (216)
r1e Econ - PACCTOSHHE MEXKAY COBEPUICHHBIMH JpPEHAMU, M; B - ko3 dunmeHT Bucs-
4eCTH, OHpCI[CHSICMBIﬁ 1(0) (I)OpMy.TIC B. C. Ko3noBa

Ho—T 1y

H
B=1-+55
V —r i (2.17)
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rae Hy- MOITHOCTb BOJOHOCHOTO TOPHU30HTA, IPH ITOABEME YPOBHS I'PYHTOBBIX

BOJ 10 IIOBCPXHOCTH 3CEMJIM, paBHAsA MOIODHOCTH BOAOIIPOHHUIACMOTO CJIOSA, M;

T - rryOWHa 3a10)KEHUS IPCH, M; 7 - BHCIITHHHA PagnuyC IPCHBI, M.

JUJis cOBEpIIEHHBIX IPEH, JIeKAIIUX Ha BOAOYNOpe, Koraa Ho =1, koadpuunent

BUCAYeCTU B paBeH 1.

Paccrosinusg Mexly ApeHaMu Ha MUHEPAJIbHBIX MOYBaX YKpauHbl Ha TOp(sHU-

Kax MpuBeaeHBI B Ta0. 2.1 u Tabin. 2.2.

Tabnuna 2.1 - OnTuManbHbIe PACCTOSHUS MKy TOHYAPHBIMU IpEHAMH Ha

MHUHEPAIbHBIX IT0YBAX Y KPAWHBI

Paccrosinue Mexxay JpeHaMH NP YKJIOHE MECTHOCTH, M
Coaep:xaHnue 4acTHIL
MOYBLI THAMETPOM MeHee
0,05 mm
menee 0,005 0,005...0,03 o0oJ1ee 0,03

100...80 10...15 11...14 15...20
80...60 13...15 14...16 20...22
60...40 15...18 16...20 22..27
40...30 18...20 20...22 27...30
30...20 20...23 22..25 30...34
20...10 23.:.25 25..27 34...37
10...00 25...30 27...33 37...45

Tabnuna 2.2 - PaccTosinue Mex1y IpeHaMu Ha TOPPSIHUKAX

MoimHocThb
cJaost

Paccrosinne Mexay ApeHamMu, M

Ha 00J10TaX, He CoAePKAIMX
JP€eBeCHbIH H TPOCTHUKOBDII

Ha 00JI0TaX, COMEP/KALIMUX _
JP€eBeCHbIH H TPOCTHUKOBDIII

Topha, m

Topd

Topd

NPH CTeNeHn pa3jio:keHust Topda,

%

>40 <40 >40 <40
TOp(I)iIHI/IKI/I, MOACTHIIACMBIC BOIJOHCIIPOHHUIIACMBIMH T'PYHTAMU
0,6...0.9 20 21..22| 23 24...25
0.9...1.2 20 23..24 25 26...27
1,2...1,5 24 25.26| 27 28...29
TopdsHuKM, mMOACTMIAEMBIE BOJONPOHUIIAEMBIMU TPYHTAMH
0,6...0.9 24 25...26 27 28...29
0.9...1,2 26 27...28 29 30...31
1,2...1,5 28 29...30 31 32...33
1,5 u 6onee 30 31...32 33 34...35

[Tpumeuanue. [lpu ocywenuu 3emensb noo UCKYCCMBEHHblIE CEHOKOCbL PACCMOANHUS YE8eNUdU-
sarom Ha 10...20%. npu nopme ocaoxkos 6onee 650 mm/200 paccmosanus ymenvwarom va 10...20%,

a npu Hopme ocaokog menee 650 um ysenuuugarom na 10...20%.
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[Ipu cTpoHUTENBCTBE 3aKPHITOrO JIpEeHa)ka MO CHOCO0y YCTpOICTBa TOPHU30H-
TaJbHBIM JpeHaX NENSAT Ha TpaHUICHHBbIA M OecTpaHmeiHblii. B Hacrosmee Bpems
OCHOBHBIM SIBJIIETCS TPAHLIEHHBIN CIOCOO CTPOUTENBCTBA.

Ha pucynkax 2.10 u 2.11 npuBeaeH cnocod CTPOUTENBCTBA C MOMOIIBI0O MHO-
roKOBIIOBBIX 3KckaBaTopoB OTI[-202, OTI[-202A u npyrux arperatoB, a TaKke
OUYEPETHOCTh 3EMJISIHBIX padoT.

CHauana OTpbIBAIOT TpaHuIer mupuHoi 0,5 M, HA JHO YKJIAAbIBAIOT TPYOKH
WIA JIpyrUe APEHaXKHbIE MaTepHalibl, YCTPauBalOT (UIBTP U 3acChIIAIOT TPAHILIECIO
BBIHYTBHIM I'PYHTOM.

He nomyckaercst ykinaaka TpyO B TPaHILICIO C BOAOM WM C Pa3KMKEHHBIM TPYyH-
TOM BO HM30€KaHHUE 3aKyIMOPKU (PUIBTPOB U JIPEH WIMCTBIMU YaCTHIIaMU IpyHTa. TpaH-
HICHHBIN APEHaX YCTPaMBaIOT U3 TOHYAPHBIX U TJIACTMACCOBBIX TPYO, a TAKXKE U3 MECT-
HEIX MaTepuanoB (puc. 2.12'). JIns KpyHHBIX 3aKpBITBIX KOJUIGKTOPOB (IMAMETPOM

200 MM 1 6oJiee) MPUMEHSIOT aCOECTOIIEMEHTHBIE U KEJIe300€TOHHBIE TPYOBI.

Puc. 2.10 - YcTpolicTBO TOHYaPHOTO JIpeHaXa:
1- mpaxkmop; 2 - 3emnepotinsiii pabouuti opean, 3 - Oyukep; 4 - kaccema c
mpybamu; 5 - scenob 0 nooadu mpyo,; 6 - 2conuapHas opena

1

Puc. 2.11 - OuepenHoCTh 3eMJISIHBIX pabOT MO YCTPOMCTBY 3aKPHITOTO JpEeHaKa:
a - ompuvleKka mpanuieu; O - NPUCLINKa mpyooK 2yMyCO8bIM CLOEM;
8 - OKOHYAamMebHAsl 3ACbINKA 8bIHYMbIM 2DYHIMOM
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I'onuyapHblii JpeHa:k TPUMEHSIIOT NPU OCYIIEHHWH MUHEPAIbHBIX TPYHTOB,
MEJTKO3aJIekKAIBIX TOPHSIHUKOB (MOITHOCTHIO 70 1,2 M), KOT/Ia IPeHBI pa3MEmaT B
MOJACTHIIAIONINX MHUHEPAIbHBIX TPYHTaX, a TakKe Ha MOIIHBIX TOPQSIHUKAX TOCTE
MPEBAPUTEILHOTO OCYIIEHUS UX OTKPBITHIMM KaHallamu. B mociiennem ciiydae Ha
MOIIIHBIX TOPHSIHUKAX TOHYAPHBIE TPYOKHU YKJIaJABIBAIOT HAa CTEIUIAXKHU.

['oHuapHble TpPYOKM H3TOTOBISIOT CTAaHAAPTHBIX pPa3sMEpPoOB, JTUAMETPOM
50...250 mm u ymmsoM 33 cm. Tommna crenok 11 ... 25 MM, macca Tpy6ook 1...12,5 xr. CHa-
PYXH TPYOKHU BBHITIONHSIOT KPYIJIBIMH WJIM MHOTOTpaHHbIMU. Ha puc. 2.12! puBeEe-

HbI BaApHUAHTBI UCITOJIHCHUSA APCHAKHBIX Tp}I6

TR O

e
a‘ans
)

Puc. 2.12" - [IpenaxHsie TpyObL:

[ - conuapnvie mpyowi; Il - niacmmaccosvie mpyovl; a u 6 - yuruHopuieckue u
epaneHvle; O - nepgopuposannvie; 2 - pughienas; 0 - 21a0KOCMEHHAs C NPOOOJIbHbL-
MU Wenamu; e - 20PpUpOBaAHHAsL C KPYeablMu Nephopayusamu; Jc - umasl; 3 - nid-
CMMACCO8as COeOUHUMENbHAS MYyPma

["oHyapHble TPYOKH TOJDKHBI OBITH MPOYHBIMU M UMETh MPABHIIbHYIO (OpMY,
MEPEKOC MIIOCKOCTH TOPIIa TPYOKHW OTHOCHTEIIBHO TOPU30HTAILHON OCH HE JOJDKCH
MPEBBIIATS 3...8 MM.

TpyOku ykIaapIBalOT BIPUTHIK OJTHA K APYTOH, IpHYEM 00pa3yIOIIHEC MEXKITY
HUMH 3a30pbI HE JOJDKHBI IPEBBIMATH 1...2 MM, IS 4eTo TPyOKH B TpaHIIEE MOATO-
HAIOT BpyuHyto. KadecTBo ykiagku TpyOOK MPOBEPSIOT OMBITHBIM IyTEM - JPEHaX
CUHTACTCS] XOPOIIIO YJIOKEHHBIM, €CJIM TIOJHATHE OJHOW TPYOKH Bj€UeT 3a COOOMU
MOJIHSATHE 32 CUET CUJI CHETUICHHS 3-5-TU COCETHUX.

OubTpalliOHHAs BOJa B OOBIYHBIE TOHUAPHBIE JPEHBI OCTYMAET Yepe3 3a30-

PBI MEKTY TPYOKaMH, IIOmah KOTOPEIX Ha 1 M coctaBnser 5...10 e,
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B mocnenaue roasl ToHYapHBIE TPYOKH CTAlld COSAMHSTH C TMTOMOIIBIO TUTACT-
MaCCOBBIX QUIBTPYIONUX MY(T, TIPU 3TOM UCKIIIOYACTCS pyYHas MOATOHKA TPYyOOK B
TpaHIee.

VYcThs TOHYAPHBIX JIPEH BBIBOJST OOBIMHO B 3aKPBIThIE KOJUIEKTOPHI, PEKE - B
OTKpbIThIE KaHalbl. ConpsiKeHNE APEH C 3aKPBITHIMU KOJIJIEKTOPAMU BBITIOJIHAIOT BHA-
XJIECTKY HIIM BIPHTHIK (puc. 2.12%), MHOra ¢ IOMOMIBI0 KEPAMUUYECKUX HITH ILIACT-

MaCCOBBIX CbaCOHHI)IX YyacTeil. KOHI_[I)I APCH 3aKPbIBAIOT 3arjlylikaM1 UJIM KaMHAMMU.

Puc. 2.12% - Crioco6bl COeMHEHHUS APEH C KOJLIEKTOPAMHU:
a - gHaxnecmky; 6 - enpumulk; 1 - mpyba konnekmopa; 2 - mpyba opembvi;
3 - 3aenywka

IInacTMaccoBbIi APpEeHAaK IPUMEHSIOT B MUHEPAIBbHBIX U TOP(SIHBIX TPYHTAX
IpU COJEpKAHWU B HUX PAaCTBOPEHHOTrO >keje3a He Oosiee S5 mr/in. [linactmaccoBbie
TpyObl HM3rOTOBIAIOT M3 nojauBuHWIxJopuaa (IIBX) wim monusTuieHa BBICOKON
mnotHocTy (IIBIT) nuamerpom 50...125 mm. Tommumna cteHok 1...3 Mm, Macca
I mor. m Tpy6 0,3...1,0 xr. TpyObl BBIMYCKAIOT LEIbHBIMH TJIAJAKOCTEHHBIMU HWJIU
ropupoBaHHBIMH C TPOAOIBHBIMU WM KPYTJIbIMU TepdopanusiMu (OTBEPCTUSIMU)
JUTSL TIpreMa BOJIbI, @ TAK)K€ BUTHIMHU, UMEIOIIMMU 3HAUUTEIHLHO OOJIbIINE BOAOIPH-
€MHBIE OTBEPCTHS.

Ilpeumywecmea nracmmaccogvlx mpyo6: €Tk, STACTUYHBI U TPOYHBI, 00eC-
NeYNBAIOT OOJIBLIYIO BOJONMPUEMHYIO CIOCOOHOCTH JpeH (mepdopaius cyMMapHOM
mormansio 12... 30 cM” Ha 1 M JIHHBI TPYOBI - 10 JAHHOMY TIOKA3aTeIli0 OHU MPH-
OJIMKAIOTCS K UICAIbHBIM JAPEHAM).

Heoocmamku nnacmmaccosvix mpy6: 1oj NeUCTBUEM YIbTPa(HOIETOBBIX

Jy4el 1 MOpO3a MOTYT OBICTPO CTAPETh U TEPSITh NPOYHOCTD.
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[TnmactmaccoBeie TpyOBI mocTaBisArOT B OyxTax amuHou 100... 200 m. Ha 3aBoae
WM TIOJMTOHE UX 00BOPAYMBAIOT 3aIIUTHO-(PIIIBTPYIOIIMMU MaTepuagaMu. Y KiIaaKa
UX B TpaHIIEH MPOU3BOAUTCS IMPUCHOCOOIECHHBIM I 3TOr0 JPEHOYKIaTUMKOM
OTL-202A.

B nocnennue roasl Bce 00Jbllee NPUMEHEHUE HAXOIUT O€CTpaHIIEHHBIN CIIOo-

c00 YKJIaJIKH TIJTACTMACCOBBIX TPYO ¢ MOMOIIIBIO IpeHo-ykaaaunka MJ[-4 (puc. 2.13).

Puc. 2.13 - YcTpolCTBO M1aCTMACCOBOTO JIPEHAXKA!
1 - mpaxmop; 2 - nycmomenvlil HOJHC 018 HAPE3aHUusl weau; 3 - HanpasstouuLi
aHcenoob; 4 - bapaban 01 nacmmaccosvix mpyo, 5 - niacmmaccosas mpyoa

JpeHo-yKIaauuK IpoAaBIUBaET B IPyHTE LIenb mupuHoil 20 cM u obecneun-
BaeT YKJAAKy IutactMaccoBblx TpyO auameTrpoM 50..90 MM Ha rimyOuny no 180 cwm.
[Tpu yknaake npeHa)ka B TSHKENBIX TPYyHTax Ha riryouny Oonee 140 cM HCIONB3YIOT
JOTOJIHUTENIbHO TaArad M/[-5.

Becmpanwerinwiii cnocob cmpoumenscmea IpeHa)xa MO3BOJSIET 3HAUYUTENIBHO
IOBBICUTh IIPOU3BOAMTEIBHOCTD TPYZd, CHU3UTh CTOMMOCTb CTPOMTENIBCTBA, COXpa-
HUTb DPACTUTENBHBIN CJIOM NO4YBbl. HO IpM BBIAABIMBAHUM IIEIN BOAOIPOHHULAE-
MOCTh TPYHTOB Yy JIPEHBI YMEHBIIACTCS, MOITOMY OECTpaHIIEHHBIH CIOCO0 CTPOU-
TENbCTBA IJIACTMACCOBOTO APEHAXKa MOXKHO IPUMEHSTh B TOPPSHBIX U MUHEPATbHBIX
rpyHTax ¢ ko3 duurentom gunptpanuu He mexee 0,3 M/cyT.

K GecTpaHiieiftHbIM BIIaM OTHOCSTCS TAKK€ KPOTOBBIHN U IIEIEBON APEHAXKH.

KpoToBbIil peHax npeacTasiseT coOOi MOJIOCTU B IPYHTE, IPOAABINBAEMbIE
C MOMOIIbI0 KpoToapeHaxHbix Mamud M/I-6, KH-1200, J1-657 u ap.

KpoToBbIil gpeHax npeacTaBiseT coOOi MOJIOCTU B IPYHTE, NIPOAaBINBAEMbIE

¢ moMoOIIbI0 KpoToapeHaxHbix Mamud MJI-6, KH-1200, JI-657 u np. (puc. 2.14).
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IIpn nBM>KEHUM HOXK, PACIIONIOKEHHBIM B BEPTUKAJIBHOMU INIOCKOCTH, IPOPE3AET
B TPYHTE IEJb, a IPEHEP U PACIIUPUTEIh, IPUKPEIIICHHBIC BHU3Y HOXA, TIPOIABIIH-
BalOT KPYIJIbIE OTBEPCTHA HeoOXoaumoro auamerpa. KpoToBwie ApeHBI I11€1€C000-
Pa3HO MPUMEHSTH JJI OCYIICHUSI OCCITHUCTHIX OOJIOT MPH CTETICHU Pa3JIOKECHHS TOP-
da menee 60% u momrHOCTH TOopdsiHOM 3anexu 6onee 0,8... 1,0 M (T. e. GonbIHMe

[IIyOUHBI 3aJI0KEHUS APEH).

Puc. 2.14 - YcTpolCTBO KPOTOBOTO JpEHAXKa:
1 - mpakmop; 2 - Hodic; 3 - OpeHep; 4 - pacuupumens; 5 - Kpomosas OpeHa;
6 - 3aKpenienHoe ycmove OpeHbl; 7 - OMKPbIMblil KAHAT

OTU JpeHbl MOXKHO HCHOJB30BaTh U HA MUHEPAIBbHBIX 3€MIISIX, CIOKEHHBIX
TJIMHUCTBIMUA OAHOPOJHBIMU TpyHTaMHu. CpoK CiTy>KObI KPOTOBOTO JpeHaka Ha clia-
00pa3NOKUBIIMXCA TOPPSHBIX U TITUHUCTHIX MUHEPAJIBHBIX TPYHTAX JOCTUTAET JeCs-
TU JeT. /luaMeTp KpOTOBBIX APEH B MUHEPAIBHBIX IpyHTax NpuHUMaroT 60...80 mm.
B Topdsuukax mpomaBnuBarT oTBepctue nuamerpom 150...250 MM, KoTOpOe Mo
JEHUCTBUEM YIPYTUX CUJI TIOUTH cpa3y c:kumaetcs npuMmepHo a0 100 mm. YKIIOH apeH
B TOpdsHBIX rpyHTax npuHuMaroT He menee 0,0015, nmuny — go 150...200 m. Kpo-
TOBBIE JIPEHBI BIYCKAIOT B OTKPBITHIC KAHAJIBI U UX YCThs 3aKPEIUISIOT OTPEe3KaMU
TOHYAPHBIX, [JJACTMACCOBBIX U APYTHX TpyO. Jlydiree Bpems sl yCTpOHCTBA KPOTO-
BOTO JIpEHAXa - PaHHsIS OCEHb, KOT/Ia YPOBHU I'PYHTOBBIX BOJ HAXOASTCS TITyOOKO U
10JI1 OCBOOOXKIEHBI OT MOCEBOB.

IleneBoii ApeHaXk MPUMEHSIOT JJI1 OCYIIECHUS KaK MHUCTBIX, TaK U OCCIHHU-
CTBIX OOJIOT CO CTeleHblo paznokeHus Topda menee 50...60%. DToT BUA ApeHaKa
11eJIecoo0pa3eH B OCHOBHOM MPHU OCYIICHUH O00yioT st Topdomodsruu. Illenenoit
ApeHax JIydile OTBOJUT MOBEPXHOCTHBIE BOJIBI, YTO OCOOEHHO Ba)KHO IS PallOHOB C

CYpOBBIMU 3UMaMH U ITyOOKUM MpoMep3aHueM Topda.
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[IleneBoil ApeHaX yCTpaWBalOT MNPH MOMOIIU JIPEHAKHO-IIENEBBIX MAaIluH
TMT-101 n JIII-1,4. Pexxymas nenb 3THX MallWH B MPOLIECCE IBUKECHUS BBIPE3AET B
Topde 1menp mupuHou 5...15 cm u rayounoit 1,0...1,4 M. 3a pexy1ieit nenbo pacmno-
JI0’KEHBI JIBA KOHYCHBIX JIUCKA, KOTOPBIE CKMMAIOT BEPXHIOIO YacTh IEJIH, 3aKpbIBast
ee Ha ryouHy 10 50 cm.

JTuamempul u yKioHbl OPEHANHCHBIX U NIIACMMACCOBBIX OPEH.

JnameTpbl ApeHaXHBIX TPYO 3aBUCIT OT MHTEHCUBHOCTU MPUTOKA TPYHTOBBIX
BOA W anuHbl ApeH. B Hacrosmee Bpems B CHI' u B OOJBIIMHCTBE €BPOMEUCKUX
CTpaH I PETYIUPYIOMUX IPSH NMPUMEHSIOT TPYOKH BHYTpEHHHM auameTpoM S50
MM. [Ipu »TOM MakcuManbHas JJIMHA JPEH, IPU KOTOPOl oOecrieunBaeTcsl MPOMyCcK
NOCTYMAIMUX GUIBTPAIIMOHHBIX BOJI, AocTUraeT 200 M.

B BemuxoOputanun u CIIIA perynupyrone ApeHbl BBIMOIHSAIOT U3 TPyO
muametpoM 75...100 MM u Gonee. TeHaeHIMA K YBEIWUYCHUIO NHMAMETPOB JIPEH Ha-
Omomaercss U B Apyrux crpaHax. B VYkpauHe nuaMeTpsl JpeH YBEJIMUYUBAIOT 0
75...100 MM TOJIBKO B yCIIOBHSIX 00Jie€ HHTEHCUBHOTO MIPUTOKA IPYHTOBBIX BOJ (IIpH
IPYHTOBO-HAIOPHOM MMUTAHUMU, JJIsI BBIOOPOYHBIX U JIOBYUX JIPEH).

Bo u30exanue 3amiieHHs] 3aKpbITBIX JPEH MUHUMAaJIbHAsi CKOPOCTh TEUCHUS
BOJbI B HUX IPU pacyeTHbIX pacxoaax gonyckaercs 0,2 m/c. U3 3Toro ycimoBus mu-
HUMAaJbHBIA YKIIOH JIpeH Ipu auameTpe S0 MM, MPUHUMAIOT imin=0,002. [ToBbIIIEHUE
nuametpa apeH Ao 75...100 MM mo3BoJsieT CHU3UTh MUHUMaIIbHBIA YKIIOH 70 0,001.
YMEHBIICHUE imn UMEET OOJIBIIIOE TMPAKTHICCKOE 3HAYCHUE HA MECTHOCTH C POBHOM
MMOBEPXHOCTHIO, TJIE YCTPAHSIETCS HEOOXOMMMOCTh PE3KOT0 3ariyOJieHUs 3aKPBITHIX
KOJUUIEKTOPOB U BOJOIPUEMHBIX KaHAJIOB.

B yciioBusix, koraa nmoBepXHOCTh 3€MJIM PAaBHUHHASA, @ TPYHTHI JOCTATOYHO BO-
JONPOHUIIAEMBI, B HACTOSIIEE BpPEMs MPOEKTUPYIOT OE3YKJIOHHBIA JPEHAX C inp=0.
Takoil ApeHax NMpU HAIMYUHU TUAPABINYECKOTO YKIOHA (pPa3HOCTH JIaBJICHUIN BOJBI B
MOYBE U JIpeHEe) 00ecrieynBaeT HEOOXOAMMOE TOHUKEHUE YPOBHS TPYHTOBBIX BOJI, HO
MOET OBICTPO 3aWJIUBATHCS U BBIXOJIUTH U3 CTPOsi. ETO MpUMEHSIOT B OCHOBHOM, Ha
NOMMEHHBIX 3€MJISIX, T/I€ B TPYHTOBBIX BOJAX HE COAEPKUTCSA PACTBOPEHHOE KEIJIE30

M OITACHOCTD 3aMJICHUA JApPCHAKa MUHHUMaJIbHAs. HpI/I 9TOM 663YKJIOHHI)IG TOHYAapHBIC

69



WM acOECTOLEMEHTHBIE JAPEHbl NpoeKTUpYyIoT JMHOK 10 600...800 M u mogkiroya-
10T ¢ 00€MX CTOPOH K OTKPBITBIM KaHasiaM (puc. 2.15).

f ! /
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Puc. 2.15 - Cxema 6€3yKIIOHHOTO JIpEHAXA:
a - naaw; 6 -paspes no I-1; 1 - omkpvimoie kananwl; 2 - 3aKkpbimole 6€3YKI0HHbIE OPEHbL

B 0e3ykiioHHOM JpeHa)ke MpHU HEAOCTAaTOYHO BHICOKOM KaueCTBE CTPOUTEIb-
CTBa MOTYT OBITh U3JIOMBI TPYOOIIPOBOIOB C OOPATHBIMU YKIIOHAMH, B KOTOPBIX BO3-
HUKAIOT BO3IYIIHbIE MPOOKHU, MPUBOJSAIINE K YBEIUUCHUIO TUPABINYECKUX COMPO-
TUBJICHUW, @ WHOT/Ia U BBIKIIOYEHHUIO JIpeH M3 paboThl. YBEIMYEHHE THaMETPOB
YMEHBIIIAET BEPOSTHOCTh BO3HWKHOBEHHS BO3MYIIHBIX MPoOOoK. [TosTomy mist Oes-
YKJIIOHHBIX JpeH cieayeT yBenuuuBaTh nauamerpbl 10 100...150 MM, a pacctosiHus
MEXIy JpeHamu npuHuMarh 15...30 m.

OmKpovimolie Kanavl

CeTb OTKPBITHIX KaHAJIOB MPUMEHSIOT MPU OCYIICHUH: 1) €CTECTBEHHBIX MaJo-
MPOYKTUBHBIX CEHOKOCOB; 2) MEIKO3aJISKHBIX TOPPSIHUKOB, MOJACTHIAEMBIX TTecya-
HBIMHU BOJIONIPOHUIIAEMBIMU TPYHTaMH; 3) 3€MeJib B 30HaX BEYHOUN MEP3JIOTHI U C IITy-
OOKMM IIpOMEp3aHUeM UX; 4) TEPPUTOPUIA, B TPYHTOBBIX BOJIAX KOTOPBIX COJEPIKUTCS
6osee 20 Mr/m 3aKUCIOTO *kKenes3a; 5) MpH MPEeABAPUTEIHHOM OCYIICHUU TIyOOKUX
TOPhSHUKOB.

Ocymienue momHbIX (6osee 1,5...2,0 M) TOpPSHUKOB ClIeyeT MPOSKTUPOBATH
B JBa dTana. BHauane TOpPSHUKH OCYIIAIOT OTKPHITHIMU KaHanmamu. Yepe3 oauH -
TpH Toja, Korja MpOoU30MJET OCHOBHAs ocagka Topda, OCYIIUTENbHYIO CETh Iepe-
JETBIBAIOT B 3aKPBITYIO.

OTKpBITHIE KaHANBI [l TOHMXKEHHSI YPOBHSI TPYHTOBBIX BOJ MPOEKTUPYIOT
TparneneuaaIbHOro ceueHus ¢ mmpunon no auy 0,4..0,6 M, rmy6unoi 1,0...1,2 M,

3aj10)keHueM otkocoB m = 1,0...1,5.
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Paccrosinre Mex1y OTKPBITHIMH KaHaJaMH 3aBHCHUT B MIEPBYIO OYEpEb OT BO-
JONPOHUIIAEMOCTH TPYHTOB M Haxoautcs B mpexaenax 60...100 m, pexe 150 m. Ha
TopdstHUKaX, moacTUIaeMbIX ¢ TayouHsl 1,0...1,5 M XOpOIIO BOJONPOHUIIAEMBIMH
MECYaHbIMU TPYHTAMH, OTKPBIThIE KaHaJbl BPE3alOT B BOAOIPOHUILIAEMBIM TPYHT Ha
30...50 cMm, Omaromapsi yeMy JOCTHUTaeTcsl OOJBIION OCYIIMTENbHBIN 3PdeKT. ITO
CBSI3aHO C TE€M, YTO MMeCUYaHbIi cIoi OyaeT paboTaTh Kak IIacToBas JIpeHa, odyerdas
OTBOJ M30BITOYHBIX BOJA. B MaHHOM cilydyae paccTOSHUE MEXAY OTKPBITHIMH KaHaja-

MU MOXeT ObITh yBenudeHo 10 300...500 m (puc. 2.16).

Puc. 2.16 - Cxema ocylieHus peIKUMHU IITyOOKMMHU KaHaJIaMu:
1 - mopg; 2 - necox; 3 - ypogeHb epyHMOBLIX 800

[TonoXuTenbHBIM OMBIT UCIIOJIB30BAHUS PEIKON CeTH KaHAJIOB uMmeercs B Me-
mepckoi u [lonecckoit HUBMEHHOCTAX. Hedocmamkom yCTPOMCTBA peiKuX U riay0o-
KHUX KaHAJOB, KPOME MEPEUNCIICHHBIX BBIIIE, SBJISETCS BO3MOXKHOCTh MEPEOCYIECHUS
MIOYBBI B JIETHEE BpPEMSI.

Ha crabosooonponuyaemovix MuHepaIbHBIX TOYBOTPYHTAX, TSKETIBIX MO MeXa-
HUYECKOMY COCTaBY, BbINAJAIONINE OCAJAKU U Tajble BOJbI HE POCAYMBAIOTCS B TITY-
OOKHME TOPU30HTHI, & 3aCTAUBAIOTCS HA MMOBEPXHOCTH U B MAXOTHOM TOPU30HTE, CO3-
JaBasi BPEMEHHOE U30bITOYHOE YBIa)KHEHUE.

Jlnst 6opbOBI ¢ U30BITOYHBIM YBIAKHEHUEM Ha Cl1ab08000NPOHULAEMBIX NOY-
8ax TMPOCKTUPYIOT PETYIHUPYIOIIYIO CETh MO0 YCKOPEHHUIO MOBEPXHOCTHOTO CTOKA. Y C-
KOpPEHHE OTBOJIa MOBEPXHOCTHBIX BOJ| OCYLIECTBJISETCS 3a CUET COKpAIICHHUS MyTH
no0OeraHusi BOJIBI IO TOBEPXHOCTH K OCYIITUTEIHHOU CEeTH (OTKPHITBIM COOMpATEIISIM)
(puc. 2.17).

Perynupyroniyio ceTb 10 YCKOPEHUIO MOBEPXHOCTHOTO CTOKA JIETIST:

a) M0 KOHCTPYKIIMH - OTKPBITAsl, 3aKPbITasi © KOMOWMHUPOBAHHAS;
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0) 0 XapakTepy yCTPOICTBA - MOCTOSTHHASI 1 BPEMEHHAS;

B) I10 PaCIIOJIOKCHHUIO HA MECTHOCTH - CUCTCMATUYICCKAA U BI)I60pO‘-IHa$I.

Puc. 2.17 - Cxema ocymieHus OTKPBITBIMA COOMPATEITSIMI

OcHOBHBIE BUJIBI TIOCTOSSHHOW PETYJTUPYIOMICH CETH CJICAYIONINE: OTKPBITHIC
KaHaJbl - coOWpaTenu, 3aKpbIThie coOuparenu, JOoKOMHBL. K BpeMEeHHOU perynm-
PYIOIIEH CEeTH OTHOCSTCSI BpEMEHHBIE KaHaJIbl, 0OPO3/IbI U .

B ecTecTBeHHBIX yCIOBUSX 0€3 OCYIIUTEIBHON CETH IMyTh IBUKEHUS BOIBI 110
MOBEPXHOCTH 3€MJIM COCTaBIIAeT B U Bpems oTBoja t; = B/v. [locne ycTpoiicTsa pe-
TYJIUPYIOIIECH CeTH Ha paccTosiHUMEe E Npyr OoT nmpyra BpeMs OTBOAA CHIDKAETCS [0
t,=E/v, T1Ie v - CKOPOCTh CT€KaHUs BOJbI IO TOBEPXHOCTH, 3aBUCSIIAs OT IEPOXOBa-
TOCTH 1 W YKJOHA [ TOBEPXHOCTH 3€MJIH, & TAKXKE OT CJOS JBYIKYIICHUCS BOJBI /.

CkopocTh ABMKEHUSI TIOBEPXHOCTHBIX BOJ ONpeaeisitoT o ¢popmyie [lesn

v=CYR+i=Cyhi, (2.18)

rae C - ckopoctHOM KodduumeHT (kordpounuent lllesn); R - runpaBnuye-
CKUil pajiyc, pH JABIKCHUH BOJABI MO MOBEPXHOCTH NMPUHUMAIOT PABHBIM CJIOIO BO-

Ibl A, 1 — YKJIOH JTHA KaHaJa (MpUOJMKEHHO PaBEH | — TUAPAaBIMYECKOMY YKJIOHY):

1=

ad ;Zz = sin®, (2.19)

TZI€ Z| - Z; — PA3HOCTh OTMETOK JHA KaHAJIA B IBYX PACYETHBIX CCUCHUAX, M;
[ — paccTostHUE MEXy pACUETHBIMU CEUECHHSIMHU, M;

®- YTOJI HAKJIOHA JHA KaHalla K TOPU30HTY.
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Pacxon BOABI B OTKPBITOM KaHaJe WU JOTKE MOXKET OBITh BBIpaXXEH (popmy-
JIoU
VA
Q= wt [ﬁﬁ’j Ji wm Q = wldRY Vi, (2.20)
n\x n
rae n — KodhGUIMEeHT MIepPOXOBaTOCTH, ONPeesieMbli TaOJIMYHO B 3aBUCUMOCTH OT
xapaktepuctukn pycna (karama) (n=0,017-0,04 - nns HEyKpeIUIEeHHBIX pycedw,;
n=0,09-0,03 mi1s pycen ¢ UCKyCCTBEHHBIM YKPEIUIEHUEM); - @ U Y — IJIOMAJb U CMO-
YEHHBIN NepUMETp KaHaila; - Z - KO3QPUIMEHT, ONpeaeasieMblil TaOJINYHO B 3aBUCH-
MOCTH OT (n) u (R).
Omxpvimoble Kanawl - cooupamenu - MIPUMEHSIOT B OCHOBHOM IPU IKCTEHCHB-
HOM HCIIOJIb30BaHUH OCYLIAEMBIX TEPPUTOPUI: ECTECTBEHHBIX CEHOKOCOB, JIECOB U .
CucTeMaTHYecKyo CeTh NIPOEKTHPYIOT B IJIAHE TOJIBKO MONEPEK HAPABICHUS
CTEKAIOIMX MMOBEPXHOCTHBIX BO/, MO OCTPHIM YIJIOM K TOPU3OHTAIISIM U Ha OIpese-

JICHHBIX pacCcTOsIHUAX £ npyr ot apyra (puc. 2.18).

1

]
j—
] /

/f 50-100m iz
2

—

8

775

Puc. 2.18 - PacnioyioxkeHue B mIaHe OTKPBITHIX COOMpPATEIICH:
1 - omkpwvimvle cobupamenu; 2 - npo8ooawUll KAHAL

PaccTostnue mMexay OTKPBITBIMU COOMpATEIsIMH 3aBUCUT OT MHTEHCUBHOCTH
BBINIAJAIOIINX OCAJKOB, YKJIIOHOB U IEPOXOBATOCTU MOBEPXHOCTH 3eMIu. OHO JOJIK-
HO oOecreunBaTh OCBOOOXKICHHE TOBEPXHOCTH 3€MJIM M MaxXOTHOTO TOPU30HTA 3a
JOIYCTUMBIN CPOK, B TEUEHHE KOTOPOTO CENbCKOXO3MCTBEHHBIE KYJIBTYPhI BBIIEP-
KUBAIOT MepeyBiIakHeHne (00bIYHO 1...2 CyT. mocjae OKOHYaHUs JOXKs), T.€. pacueT
BEJIETCSI HA BTOPOM KPUTHUYECKUM MEPUOJ - UHTCHCUBHBIX JIETHE-OCEHHHUX OCAJIKOB.
[IpakTUuecku paccTOSHUE MEXAY- OTKPBITBIMU COOMpATENsIMU MPUHUMAIOT OT

50 no 100 M. BeiOGopouHyIO CETh OTKPBITBIX cOOMpATeNeil MPOSKTUPYIOT MO TallbBe-
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ram. Jlimaa L otkpeITeix cobupareneit 300...500 m, rmy6una 0,7...0,9 m. ®opma mo-
MEPEYHOro CEYeHMs Tpameueuaanbtas, mmpuHa mo any 0,25...0,4 M, koaddunment
3anmoxkeHust otkocoB (m = 1,0...1,5). OTKpeITEIE cOOMpaTEIN HApE3at0T OOBIYHO Ka-
HanokonareaaMu. OTKPBITbIE COOMpPATEIN MPEMSATCTBYIOT JBHXKEHUIO CEIIbCKOXO0351M-
CTBEHHBIX MaIllMH. BMeCTO HUX MOXXHO IMPUMEHSTH JIO)KOWHBI, UMEIOIIHEe OoJiee Mo-
sgorue oTkochkl (m = 4...10), 4YTO MO3BOJSIET MPOXO] CEIbCKOXO3SMCTBEHHBIX Ma-
muH. [IpoekTupyroT uX B MEPBYIO OYepelb MO MECTHBIM MOHWKEHUSIM. [ yOuHa
n06uH ot 10...20 cm B ucroke 10 40...50 cM B ycThe.

B nononHeHne K OTKPBITON MOCTOSSHHOM CETH MCIOJIb3YIOT BPEMEHHbBIE KaHa-
Jbl, IpEeIHA3HAUYCHHBIE B TIEPBYIO OUepe/b JJIsl OTBOJA M3OBITOYHBIX BOJ M3 MHUKpPO-
MOHIWKEHUN. BpeMeHHYI0 OCYNIMTENIbHYIO CETh HApe3al0T OCEHbIO M 3apaBHUBAIOT
BECHOM TIepe]l Ha4aJIOM MOCEBHBIX pabOT, OHA CITOCOOCTBYET YCKOPEHUIO OTBO/A Ta-

JIBIX BOJM.

2.4. IlpoBoasiiasi 4 OrPAAUTEIbHAS OCYIIUTEIbHbIE CETH.

Pacxoabl BoAbI B KaHAJIAX U pasMepbI KaHAJI0B

IIpoBoasimas ceTb NpeHa3HAUYCHA JIJISl TpUeMa U30BITOYHBIX TTOBEPXHOCTHBIX
Y TIOYBEHHO-TPYHTOBBIX BOJI U3 PETYJIHMPYIOIIEH U OrpaJUTENbHON CETEN U CBOEBpE-
MEHHOT'O OTBOJIa UX B BOJIONIPUEMHHUK.

B cocrtaB mpoBopsield ceTM BXOAST MarucTpajbHble KaHajdbl U UX BETBH,
TPAHCTIOPTUPYIOIIUE COOUPATENH, OTKPBITHIE U 3aKPBITHIE KOJJIEKTOPHI.

OTKpBITHIE NPOBOASIINE KAHAIBI OTYACTH IPUHUMAIOT W30BITOYHBIC BOJIBI U
HEMOCPEJICTBEHHO C ocyliaeMoil Tepputopun. OgHako O0JbIIas 4acTh BOJIbI MOCTY-
MaeT B MIPOBOJAIIYIO CETh, UEPE3 PETYIHUPYIOUIYIO U OrPAJIUTENbHYIO CeTH. TOIbKO B
HEKOTOPBIX CIy4asx (Harpumep, y3Kue MoUMbl Wiu 00JI0Ta ¢ MOIIHOCTBIO Topda 110
1,5 M, moacTuiaemMbie XOpOLIO BOAOIPOHUIIAEMBIMH TeCKamMK) Oojiee TiIyOOKue OT-
KPBIThIE TTPOBOJISIIINE KaHAJIbl MOTYT MOHM)XaTh TPYHTOBBIE BOJIbI Ha HEOOXOIUMYIO

riyOuHy 6€3 yCTpOoHCTBa TOMOJHUTEILHON PEeryaupyromen CeTu.
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KpynHyio npoBOISAIIyI0 CETh BBIMOJHAIOT OTKPBHITOHM, a O0jee MENKYIO - WU
3aKpBITON (Ha ydyacTKax TOHYAPHOTO ApPEHaXka), WM OTKPHITON (Ha MOIIHBIX TOPQs-
HUKAX, OCYIIAEMBIX KPOTOBBIM JPEHAKEM).

MarucrpajJbHblii KaHAJ COCIUHSET OCYIIUTEIBHYI) CHCTEMY C BO-
JONPUEMHHUKOM U SBJII€TCA HauboJiee OTBETCTBEHHOW YACThIO MPOBOJALICH CETH.
[Tpu npoekTHpOBaHUM €TO B IJIaHE HEOOXOAUMO COOJIIOIATh CIIEAYIONINE TIPaBUIIA.

1. MarucTtpaibHbBII KaHal JOJDKEH MPUHUMATh BOJY C JIOOOTO y4acTKa OCy-
maeMoil Teppuropun. [1oaToMy ero npokiaapIBaroT Mo Hanboiee HU3KUM OTMETKaM
ocyIllIaeMol MIomaan u mno tanpBeraMm. Ha 6010Tax ¢ MOIHBIME TOp(SIHUKAMU Ma-
TUCTPAJIbHBIN KaHal MPOEKTUPYIOT NMPEUMYIIECTBEHHO IO MeCTaM ¢ HauOOJbIIeH
riyOnHo# Topda ¢ Tem, 94TOOBI Mociae ocaaku Topda ero Tpacca Npoxoausa Mo Hau-
0o0Jice HU3KUM ydJacTKaM «Oyaymiero peibedax 00soTa.

2. MarucTpajgbHbIl KaHAJI JOJDKEH HMETh II0 BO3MOYKHOCTHM HAWMEHBIIYIO
miHy. Js 3TOro ero Tpaccy HamMeydaroT: IO HalpaBJIECHUI0 HauOOJBUIMX YKJIOHOB
ITIOBEPXHOCTH 3EMIIH.

3. Eciim  mocepeauHe OCyIIaeMOM TEpPpPUTOPUM IPOTEKAeT peka, Ma-
TUCTPAJIbHBIN KaHaJl MPOEKTUPYIOT IO pyciy. lIpy Hamnumyu M3BUIMCTBIX y4acTKOB
HaMeyYaroT CIPSIMIICHHE UX C LEeJIbI0 YMEHBIICHUS JUJIMHBI MaruCTPAJIbHOIO KaHAJA U
CO3JaHUs CPABHUTEIBHO BBIPABHEHHBIX OCYIIAEMBIX Y4aCTKOB.

4. MaructpalbHbIM KaHajl JOJKEH ObITh YCTOWYMBBIM MPOTHB pa3MbIBa U 3au-
JeHus. DToMy TpeOOBaHUIO OTBEUAeT TPACCHUPOBKA KaHaja 1o Hauboiiee ycToMuu-
BBIM IPYHTaM U B HalpaBJICHUH TEYEHHS MMaBOJAKOBBIX BoA. I1o Tem e cooOpaxeHu-
M MarucCTpaJbHbIM KaHAJI CTAPAIOTCS IMPOBOAMUTH IO BO3MOXKHOCTU LIEIMKOM B TOP-
(GsiHOM TpyHTE, 00XOAsl BCTpEUarOLUecss Ha MyTH KaHaja IecuyaHble Oyrpbl U 3a-
WJICHHBIE 03€epa.

5. MarucTpanbHbIil KaHAJ JOJDKEH BIAAaTh B BOJONPUEMHHK B TOM MECTE, TI€
MUMEIOTCSl IPOYHbIE M NPSAMOJIMHENHbIE Oepera, a TakKe OCTaTOYHAas IMPOITyCKHas
CIIOCOOHOCTH pycia.

6. IIpu nmpoeKkTHpOBaHUM TPacChl MaruCTPAJIbHOTO KaHala HEOOXOIUMO YYH-

ThIBATh PasMCHICHHC Ha I[ElHHOfI TCPPUTOPHUHN HACCICHHLIX ITYHKTOB, I'PaHUI] 3CMIJIC-
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MOJIb30BATENIEN U YTOJINM, JOPOT U JIECOHACAKICHUM.

BokoBble mpoBOAsiIHEe KAHAJBI - KaHAJbl BTOPOIO U TPETHETO MOPSAKOB
(Tak Ha3bIBa€Mbl€ TPAHCHOPTUPYIOIIHUE COOUpATENd U OTKPBHITHIE KOJIEKTOPHI), -
MPOEKTUPYIOT B MUIAHE TAKXKE MO MOHMXEHUSIM MECTHOCTH, IO TPAHUIIAM XO3SIUCTB U
noJiel ceBo0OOPOTa, BJIOJIb JOPOT U JIECHBIX MOJIOC.

Paccrositnue mexay mpoBOASIIMMU KaHAJIAMHM ONPEAEISIETCS CXEMaMU pa3Me-
IIEHNs HA OCYIIAEMOM TEPPUTOPUHU 3aKPBITOM OCYIIMTENbHOM ceTu. st co3pmaHus
YCJIOBUH, MO3BOJSIOMINX TPUMEHATh U MTPOU3BOJUTEIIBHO UCIIOIb30BaTh COBPEMEH-
HBIE CEJIbCKOXO3AMCTBEHHbIC MAIIWHBI, PACCTOSHUE MEXIY OTKPBITHIMH KaHajlaMu
nomkHO ObITh HEe MeHee 200...300 m. [Ipu MEHBIIUX PACCTOSHUSAX TMOBBIIIAIOTCS T10-
TE€pU 3E€MJIM MOJI Pa3BOPOTHBIE MOJOCHI, YBEIUUUBAIOTCS XOJOCTHIE IEPETOHBI TPaK-
TOPOB U B 1IEJIOM CHHMXKAETCSI MMPOU3BOJUTEIIBHOCTh CEIbCKOXO3SMCTBEHHBIX MAIIIKH.
Onmumanvhvie paccmosanus MEXIYy OTKPBHITBIMU KojuiekTopamu 300Mm ... 400Mm.
Tpancnoptupytromue cobuparenu npoekTupyrot uyepes3 800m ... 1500m.

PacrionoxeHne OCymIMTENbHON CETH B IUIAHE U B BEPTHKAJIBHOM IUIOCKOCTHU
Takke HEOoOXOJIMMO YBSI3bIBATH C MOA3EMHBIMH KOMMYHHUKAIUSIMU (BOJO-, Tra3o- U
He(dTenpoBoaMu, KaOEIbHBIMY JHHUSMU U JpP.), TPOXOJaMH TIOJT MOCTAMH KEJIe3-
HBIX U IIOCCEUHBIX AOPOT, C HA3EMHBIMH JINHUSMH 3JIEKTpOIIepeaay.

Bce kananbl B mjiaHe AOJKHBI ObITh MO BO3MOXKHOCTH MPSIMOJMHEHWHBIMH, C
MHUHUMAJIbHBIM KOJIMYECTBOM MOBOPOTOB. YTIIBI MOBOPOTOB JAOIYCKAIOTCS B IMpese-
nax 60° ... 80°. Ha moBopoTax kaHalbl 3aKpyrisitoTcst paguycom r=10B - miis Hesa-
KpPEIUICHHBIX pycen U r =5B - 1S 3aKpeIJICHHbIX, T/ie B - IIMpUHA KaHalla Mo BepXy.
JI71s1 KpYIIHBIX KaHAJOB, KaK U JJIsl PEKOBOIONIPUEMHHUKOB, PAJINYChl 3aKPYTJICHUS pe-
KOMEHYIOT ONPEAEsITh Mo AMnupudeckuM popmynam A. @. [Teukypona.

CornpsbkeHre KaHaJIoOB B IJIaHE, Jy4llle MPU MEHBIIUX yIJax MEXIy JUHAMHU-
YECKUMHU OCSIMU CIIMBAKOIIMXCS MOTOKOB. Ha MpakTuke cONpsKEHHWE B IJIaHE He-
00JBIINX OOKOBBIX KaHAJIOB MEXy COOO0M M C KPYIHBIMU KaHAJIaMH MPOU3BOJIAT MO/
OPSMBIM  YIJIOM; W3 YCJIOBHH OOpabOTKH TOYBBI JOMYCKACTCS MUHUMAbHBIN
yroa 60°. Kpymnuble kaHabl MKy COOOM Jydllie conpsrarh moj yriioMm 60°, a ¢ Bo-

JOTMPUEMHUKOM — TOJ yriom 45°.
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IIpoekTHpoBaHHe OTKPBHITOM OCYHIMTEJbHOM CETH HAYMHAKOT C Ma-
TUCTPAJILHOTO KaHaJla, PYKOBOJCTBYSCH IEPEUUCICHHBIMH BbIIIE TPEOOBAHUSIMMU.
IIpuMepHO NEPNEHIUKYISAPHO K MarucTpajibHOMY KaHaly HAMEYarT TPaHCIOPTH-
pyromue coduparenu. X pasMemaior B MepByI0 ouepeb 0 OOKOBBIM MPUTOKAM H
TanbBeraMm. Tpacchl OCTaJIbHBIX TPAHCIOPTUPYIOLIUX COOMpaTENel MPOEKTUPYIOT UC-
X0/ U3 YCIIOBUS MOJKIIOUYECHHS] K HUM OTKPBITBIX KOJIIEKTOPOB. OTAEIIBHBIE OTKPHI-
ThI€ KOJUIEKTOPBI MOKHO IOJKJIIOYATh U HEMIOCPEICTBEHHO K MATUCTPAIIBHOMY KaHa-
ay (cMm. puc. 2.1).

Kongurypamus co3maBaeMbIX MEXIy OCYIIUTEIbHBIMU KaHalaMU MOJIeH
JOJDKHA OBITh NMPSMOYTOJIBHOW € cooTHOweHueM ctopoH 1:2...1:5. OnrtumanbHas
wiomaae ocymaembix ydyacTkoB 30... 80 ra. BOmu3u pek, A0por U JECHBIX MOJI0C MO-
ryT OBITh OCYIIaeMble YYaCTKH MEHBLICH Iiomaan u 0oJjiee CIoXKHOM KOoH(pUrypa-
UU.

[Tox MarucTpajsbHbIE KaHaIbl U UX BETBU OTBOJAT IIOJIOCHI, PABHBIC IIMPUHE
KaHaja o BEpXY, U MIATUMETPOBBIE YUACTKH JUIS IPOE31a C KaXKI0W CTOPOHBI KaHAJA.
Boab OTKpBITBIX KOJUIEKTOPOB, KAaK IIPABWIIO, IIPOE3ABI HE IPEAYCMAaTPUBAOT U
MPUHUMAIOT IOJIOCHI OTYYXAEHUS 10 1 M; BIOJIb TPAaHCHOPTUPYIOIIKUX coOUpaTeneu
IpeIyCMaTpUBAIOT C OJHOW CTOPOHBI MOJIOCY S5 M UId Mpoe3aa, a ¢ Apyrou - 1 M 6e3
npoesaa.

3aKphIThIE KOJUIEKTOPHI NPOEKTUPYIOT B MEPBYIO OYEPEb MO TalbBeram M Jpy-
I'MM MOHWKEHUSAM MecTHOCTH. [Ipu OoJbIION NIMHE CKIOHOB HAa HUX HA3HAyYaIoT J0-
MOJTHUTETBHBIE KOJIIEKTOPHI Ha paccTosHusx 200...400 M, oGecieunuBaroyue 0HO- UK
JBYXCTOPOHHEE MOAKIIOYEHHUE IPEH. PacnonokeHne KOJUIEKTOPOB ONPEIEISIETCS TAKKE
NPUHATOW CXEMOM pasMeIleHHs B IUIaHE perysmpyroumx apeH (puc. 2.4). Ilpu none-
pPEYHOM cXeMe KOJUIEKTOPBI MPOSKTUPYIOT MO0 HAHOOJBIINM YKJIOHAM MOBEPXHOCTH, a
IpY NMPOAOJIBHON - MOJ| YIJIOM K TOPU30HTAISIM IIOBEPXHOCTU C 0OECIIEYEHNEM UX MU-
HUMaJIbHOro yKJoHa. ComlpspkeHHe IpeH ¢ KOJUIEKTOpaMu auaMmeTpom oOosee 200 mm
CJIETyeT BBIIOJHATH OCPEACTBOM BCIIOMOTATENIbHBIX KOJUIEKTOPOB.

Ecin mno TanmpBeraM u J0KOMHaAM HAOJMIOJAETCSl 3HAUUTEIBHBIA  IIO-

BEPXHOCTHBIN CTOK (IIpH TUIOMIaaM BojmocOopa Oojee 15 ra), To Tpaccy KoJIEKTOpa
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CMECIIAIOT OT OCH TanbBera Ha Oosee Beicokoe (10...20 cM) mMecTo ¢ Tem, 4TOOBI HE
pa3MbIBaJiach TpaHIIeHas 3achinka. [Ipu GONBIINX APEHAKHBIX PAacXollax U OTCYT-
CTBUM TpyO OOJIBIIIOrO AMaMeTpa HWHOTAA MPOCKTUPYIOT MO TajbBeraMm JBa IMapall-

JeNbHBIX KOJUIeKTOpa ¢ paccrosHusamH 10...15 m.

['mapaBauyueckue pacueThl BBIIOIHAIOT JIsl YCTAHOBJIEHUS Pa3MEpPOB TOIepey-
HOT'O CEYEHHUsI KaHAJIOB U MPOBEPKU CKOPOCTH JABMIKEHHUSA B HUX BOJBL. VX mpousBo-
JAT OOBIYHO I MAarUCTPAJIbHBIX (PaCCUUTHIBAEMBIX) KaHAJIOB, IJIOMIAAL BOAOCOOpa
KOTOPBIX MPEBBIIIACT 5 KMZ. [IpoBepKy CKOpOCTEN ABUKEHUS BOJIBI IPOU3BOISAT TaK-
K€ U JJIsl HEPACUETHBIX KaHAJIOB C MEHBIIEH BOJIOCOOPHOM IO IbIO, €CIIU YKIIOHBI
ux npesbimatoT 0,0015 - B necuanbix, 0,003 - B cyrnmuauctsix u 0,005 - B TIIMHUCTHIX

IpyHTax.

OCHOBHBIMM PacUeTHBIMU MapaMeTPaMU NPH ONPEIEICHUN Pa3MEPOB KaHAJIOB

SABJISIOTCS: O — pacxoj BOABI; 0 — CKOPOCTh ABUKEHHSI BOBI.

FI/II[paBJII/I‘IGCKI/IC pacdeTbl pacxoga U CKOPOCTH ABUKCHHMHA BOJAbI BCAYT IIO

CI)OpMYJIaM PaBHOMCPHOTO ABWKCHUS BOABI B OTKPBITBIX pyCJiax

Q=0wv=wCVRj; (2.21)
v=CYRE; (2.22)
E=QIYE, (2.23)

TE V - CPEIHSISA 110 )KUBOMY CEUYEHUIO CKOPOCTh TEYEHHUS BOJIbI, M/C; ( - pacxof, M3/C;
k - pacxoaHas XapaKTepHCTHKAa (MIH MOJIYJb Pacxoia), M’/c; R - THIpaBIMUYECKHUIA
paguyc; R=o/y, M; ©- TIOMAb KHUBOTO CEUCHHS, M’} % - CMOUCHHBII TIEPUMET], M’; i
- MPOEKTHBIN YKJIOH KaHana; C - ckopocTHOM Koddurment (niu kodgdurment Ille-

3M), onpenensemsbiii mo popmyne H.H. ITaBnosckoro C = R'In, rae n - Kod(ppunreHT
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MEPpOX0OBATOCTU OCYHIMTCIIBHBIX KaHAJIOB, 3aBUCUT OT COCTOAHUA ITOBCPXHOCTHU OTKO-

COB U JIHa pycCJia, OOBIYHO IMPUHUMACTCS B 3aBUCUMOCTH OT PACUCTHBIX PACXOO0B:

pu Q>25 m'/c n=0,025;
mpu Q = 1...25 M/c n =0,030;
mpu Q<1 M’/c n=0,035;

y - IOKa3zaTenb cTeneHu, y=f(n, R) u uamensaercs B cpeguem ot 1/5 no 1/6.

PacuetHblie pacxonbl U YCIOBHS MX MPOMYCKa MO KaHaJlaM HAa3HA4yarT B 3aBH-
CUMOCTH OT MCIOJIb30BAHUSI OCYIIAaeMbIX 3eMenb. Hampumep, npu ceabCKOXO03SICT-
BEHHOM HCIIOJIb30BAaHUHM OCYIIAEMBIX 3€MEJb HCHOJB3YIOT TMOCEBHOM WM
JIETHE-OCEHHE NMaBOAKOBBIN pacyeTHbId pacxod nmpu 10% pacueTHoil oOecrieueHHO-
CTU pacxona. [l Bcex BUJIOB HCIOJIb30BAHUS 3€MEJb HCIOJIB3YIOT OBITOBON WU
MEXEHHBIN pacueTHbIN pacxos npu 5S0% pacueTHON 00ecrIeYeHHOCTH pacxoa.

[Ipu ucnonap30BaHUM OCYIIIAEMBIX 3€MENb MOJI TIOCEB MHOTOJIETHUX TPaB, SApPO-
BBIX 3€PHOBBIX, OBOIIHBIX U TEXHUYECKUX KYJIbTYp pa3Mepbl MONEPEYHOTO CEUCHHUS
OCYUIUTENbHBIX KAHAIOB JOJIKHBI OBITh TAKUMH, YTOOBI TOPU3OHTHI BOJBI B HUX MPH
MIPOXOKJICHUH TTOCEBHOTO Pacxo0]ia HaXOUJINCh HIDKE OPOBKHM KaHaja HE MEHEe YeM
Ha 0,7...1,0 M, BBICOKOTO JeTHe-oceHHero pacxona - Ha 0,1..0,2 M, a ObITOBOI
(MeKEHHBIN) TOPU30HT BOJIbI B KaHAJIEC - HA YPOBHE WJIM HUXE JIHA BIIAJIalONIUX B HE-
r0 HEPACUETHBIX KAHAJIOB.

B noceBHo# nepro 3amac oT pacueTHOro TOPU30HTA BOJIBI 0 OPOBKHM KaHaa
nomkeH ObITh He MeHee 0,7...1,0 M, TOCKOIBbKY B 3TO BpeMs Ha OCYIIaeMOW TEPPUTO-
pUU MeXay KaHallaMd HeoOxoaumo obecrnieunBaTh HopMbI ocymienus 0,5...0,6 m. [Ipu
MPOMYCKE JIETHE-OCEHHUX MAaBOJIKOB JOMYCKaeTCs pad0oTa KaHAJIOB MOJHBIM CEYEHU-
€M, TPU ATOM C y4eTOM HEpOBHOCTEH penbeda 3amac 10 OPOBOK MPHHUMAETCS HE
menee 0,1...0,2m. IIpu OBITOBBIX (MEXKEHHBIX) pacxoaax MPOBEPSIOT YCIOBUS COMPS-

KCHHUA KaHAJI0B B BepTHKaHBHOﬁ IITTIOCKOCTH.

Pac4yernyo riayouny kanana 7, onpenensor cleayomuM 00pa3om:

T,2=he;+(0,1...0,2 m); (2.24)
T, 1=hyoc+(0,7...1,0 m); (2.25)
Tp,3:h6bzm+ Tm.c.: (226)
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rae Tr. - rmyOMHa BHAJArONIEro HepacueTHOro KaHajia (0OBIYHO TPAHCIIOPTH-
PYIOLIEr0 COOUPATENS) B YCTLE, M; | Anoc, fiax, Agss - PACUETHBIE TTTyOMHBI HAIIOJHEHUS

KaHaJia IIpyu IOCEBHOM, BLICOKOM JICTHC-OCCHHCM U OBITOBOM pacxonaax, M.

[Tepenam Mexay THOM MPUHUMAIOIIETO PacUETHOTO U BITQJIAIOIIETO HEepacyeT-
HOTO KaHaJIOB, KpOME TOT0, T0JKeH ObITh He MeHee 0,3 M, modToMy nipu A, <0,3 M

HeoOXxoiuMasi TIIyOrMHa KaHaja

Tp,4=0,3 M—I—Tr.c.r (227)

W3 BbIYMCIIEHHBIX 3HAYCHUHN T, MPUHUMAIOT HAUOOJIIbIIIEE.

[Tpu MCTIOIB30BaHUK OCYIIIAEMBIX 3€MEJIb T10JT 03UMBIC 3€PHOBBIC MOTICPEUHOE
CEUYCHHE KaHaja JOJHKHO 00eCreYnBaTh MPOITYCK MaBOJAKOBBIX PACXOJ0B HA YPOBHE
OpOBOK KaHala, T.€., Tj > Nyap, TIE Ay - pacyeTHas TIIyOMHA BOJIBI IPU IABOJIKOBBIX

pacxoaax.

JIist OCyImIMTENhHBIX HEPACUETHBIX KaHAJOB, MPOCKTUPYEMBIX B TOPQSHBIX
IPYHTax IO HOBOW Tpacce, CTPOUTEIbHYIO TITyOUHY T.;p, YBEJIUUYMBAIOT MO OTHOIIIE-
HUIO K pACYETHOM HA BEJIMYMHY OCAJIKU S;.

CrpountenpHyro rimyOnHy KaHaloB 1y, BEIMMCIIAIOT O CICTYIONIEH 3aBUCHMO-
CTH

Terp=Tp+Sn—Sg=Tp1 S, (2.28)
rae 7, - pacyeTHas TNIyOMHA OTKPBITBIX KOJUIEKTOPOB (7Tox) WU TPAHCTIOPTUPYIOMIUX
cobupareneit (Ir.c), M; Sy - 0CaJKa MOBEPXHOCTH 00JI0Ta 3a MEPUOJT OCYIICHHUS, M; Sy
- ocajka JHA KaHaja 3a TOT K€ MEPUOM, M; Sx - YMEHBIICHUE IITyOUHBI KaHala B
mpoiiecce ocaaku Topda, M, SK=SESn.

Benuunny S« 1711 HUBMHHBIX TOPPSHUKOB (B M) MOXKHO OMPEACNATH MO (Pop-

myne A Jl. Tlanaguanu

S =018 RH"5 Ty™ = 0,18k HT? (2.29)
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rae k - KoopGUIUEHT, 3aBUCALINI OT TNIOTHOCTH Top(a: A MIOTHBIX TOpPsi-
HUKOB k=1, 1711 MeHee MIOTHBIX - 1,4, 1ist peIxibiX - 10 1,8; H - cpeansis mo Tpacce
KaHaJjla MOIIIHOCTb Top(a, M; T,- pacueTHas r1yOnMHa KaHasa, M.

ITpn momuoctu Topda H MeHnee riryOunsl kaHana 7, yuuteiBaloT 7o = H u
S»=0,18 kH. O0bIYHO IIyOHMHY OTKPBITBIX KOJJIEKTOPOB 7, IPUHUMAIOT B IIPEJE-
nax 1,3... 1,6 M, a TpaHCOpTHPYIOIIUX coOuparedeii 1,5...1,8 m.

Ilpoexmmubvie yKknonsl nepacuemuslx Kananioé 0ObIMHO MPUHUMAIOT PaBHBIMH
CpeaHeMy YKJIOHY MOBEPXHOCTH 3€MJIM IO Tpacce KaHayioB, HO HEe MeHee (0,0003.

Kpome riryOuHBI K OCHOBHBIM pa3MepaM KaHaJOB OTHOCSTCS IIHPUHA D 1 Ko-
3¢ GUIHEHT 3a/10)KEHUS OTKOCOB 1.

1. Ins ocymmMTeNbHBIX KaHAJIOB, MPOEKTUPYEMBIX MO IIeJIMHE, HA3HAYaloT I0-
NepeYHOe CeUeHHE TpanenenaaabHoil ¢popmbl (mpu mupune b<<5m).

IIupuny ux mo aHy b (B M) onpeaesstoT Mo 3aBUCUMOCTH
b=1/3Q,, (2.30)
rae Q - CpeHUI U3 OCEBHOTO U BBICOKOIO JIETHE-OCEHHETO PACXO/IOB, M/c.

H_[I/IpI/IHa PaCUCTHBIX KaHAJIOB 110 IHY HE JOJI’KHA OBITH MCHBIHCﬁ, 4CM I CO-

OTBCTCTBYIOIINX HCPACUYCTHLIX KaHAJIOB.

B 3aBrucuMoCTH OT BUJIOB TPYHTOB MPUHUMAIOT HEOOXOAUMBIA Koaghghunyuenm 3a-
J0scenusa omkocoe m. lIpeaBapuTelIbHO Ha3HAYAIOT MPOEKTHBIM YKJIOH KaHasla (ero Ha-
3HAYaI0T PaBHBIM CPETHEMY YKIIOHY MOBEPXHOCTH 3€MJIM 0 Tpacce KaHajia, HO HE MEHee
0,0002). [lanee, 3amaBasich pa3IMuHbIMU TNTyOMHaMHU HaroyiHeHus kaHana i (ot 0,1 M 1o
2...3 M), BBIYHUCIISIIOT CKOPOCTH TEYEHUSI BOJIBI V M pacxopl O npH 3Tux riryounax. [o mo-

Jy9eHHBIM JaHHBIM CTposT rpaduku v = flh) u Q = f{h)(puc. 2.19).

N/
SN\ A

a 7]

Q.
v

Puc. 2.19 - [lonepeunoe ceuenue kanaia (a) u rpaduku 3aBUCUMOCTH

Q=f(hynv = flh) (6)
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N3 rpaduka Q = f(h) onpenensroT TIyOMHBI HAIMOJHEHUS KaHalla MPU BCEX
pPacCYEeTHBIX pacxojax U ONPEesIIOT HEOOXOAUMYIO TIIyOUHY KaHaja (pacueTHyo 7,
a B TOp(QSHBIX TPYHTAX U CTPOUTENBHYIO 7,,). IIpn npuHATHIX TayOnHe KaHana 1" u
IMIUpUHE 10 JHY b ceueHue KaHayia OyAeT MpUONMKaThCs K THAPABIMYECKH HAUBBI-
TOJHEUIIEMY.

B 3anpoekTrpoBaHHOM KaHalle C TOMOIIBIO rpaduka v = f{h) NpoBepsIOT CKO-
pOCTH Te4YeHHS BOJbL. Ecmu ¢akThueckue CKOPOCTH V MPU MAKCUMAIBLHBIX pacyer-
HBIX pacxojax MPEBBIMAOT JOMYCTUMbIC, TO BO H30EKaHNE pa3MbIBa MPEAyCMATPH-

BAarOT KPCIVICHUC KaHaJIa UJIM YMCHbBIIAKOT IIPOCKTHBIC YKIIOHBI.

2. Jlns OonpIIMX KaHAIOB, MPOEKTUPYEMBIX MO CYIIECTBYIOIIMM BOJOTOKaM,
(dbopMy MONIEPEYHOr0 CEYCHHS MPUHUMAIOT OOBIYHO mapadoandeckoid (mpu b>5m).
JInst TakuX KaHaJOB BHayajle Ha3HAYalOT PACUETHYIO TIyOHHY To, IPUHUMAsS €€ pPaB-
HOW cpefHel TiyOuHe CYIECTBYIOIUX PyCce ¢ yriIyOJIeHUeM NepeKkaToB ¢ MOAYUCT-
KOH JJHa Ha 3apoclIuX ydyacTkax. Jlanmee onpenensroT Heo0X0qUMOe CEUeHUE KaHaa.
Ecnu cymecTBytomye pa3Mepsl pycesl HeJ0CTaTOYHBI, TO IPOEKTUPYIOT pacIiupeHue
€ro (3a cueT yBeJWYEHMsI MapameTpa napaboiibl p WIM FOPU30HTAIBHON BCTABKU IO
nHy a). Ilpu 5TOM ceueHne kaHana He Oy1eT THAPaBINYECKU HAUBBITOHEHIIINM.

3. Ecnu o Tpacce kaHayloB Ha HEOOJBIION TITyOHWHE 3aJeraloT MeCcKH, TO IS
YCHJICHUSI MX OCYIIUTEIbHOTO NEHCTBHUS CJleNyeT yBeIWYUBaTh TNTyOWHY KaHAJOB,
Bpe3asi UX B XOPOILO BOJONPOHUIIAEMbIE TPYHTHI.

4. Eciin yCTOMYMBBIE TPYHTHI MOJACTHIIAKOTCS HEYCTOMYMBBIMH (MJIAMH, ILJIbI-
BYHaMH), TPOEKTHYIO TNTyOWHY KaHAJIOB Jy4llle YMEHbIIATh U HE BPE3aThCs B HEYC-
ToiunBbIe TPYHTHI. CeueHne He OyeT TMIPaBINYECKN HauBbITOJAHEUIINM, HO YCTOM-

YN BBIM.

2.5. KoHCTpYKIUM OCYHIUTEJIbHBIX CHCTEM

OCHOBHBIMH 3JIEMEHTaM Kak JJIsl PErYJIMPYIOLIEH, TaK U JUId KPYIHOM MpOBOS-
el OCYIIMTENIbHBIX CHUCTEM SIBIISIIOTCS OTKPBIThIE KaHAbl. KOHCTpyKUMS KaHAJIOB U
¢dbopMa KX MOMEePEYHOrO CeUYeHUs JOKHBI 00ECTICUNBATh HAMOOBIIYI0 YCTOWYUBOCTD U
MaKCUMAJIbHYIO TMPOIMYCKHYIO CTIOcOOHOCTh. Dopma MomnepeyHoro ceueHus OCyIIUTENb-

HBIX KaHAJIOB MOKET OBITh TpamnernenIaIbHON Wit niapadosrueckoit (puc. 2.20).
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Puc. 2.20 - [lonepeynoe ceyeHne OCyIMNUTENbHBIX KAaHAJIOB:
a - mpaneyeuoaibHol opmul; 6 - napaboruyeckou hopmol

Jlnist OOJBIIMHCTBA OCYIIMTENBHBIX KaHAJOB NMPUHUMAIOT 0o0Jiee MpPOCTYI0 U
yIOOHYIO B CTPOUTENIBCTBE U IKCILTyaTalluy Tpamnenen1aabHyo GopMy MOMEepeuHOTo
ceuenus. [lng oOecrieueHus] YCTOWYMBOCTH KaHAJOB MX OTKOCHI JIOJDKHBI OBITH HE
Kpyue yIjia eCTeCTBEHHOT0 OTKOCa IPyHTa B HACBHIIICHHOM BOJON COCTOSIHMM U TIPH
€CTECTBEHHOM CIICTJIEHUU €r0 4acTull. Eciau 3ampoekTupoBath 0ojiee KpyThie OTKO-
CBl, TO MIPHU HACBHIIICHUU T'PYHTA BOJAOH MOXET HaOJI0JaThCcs UX OIJIBIBAHHE B 30HE
BBIXO/a (PHIIBTPAIIMOHHOTO MOTOKA WM JIaXKe OMoJI3HU. /lomycTUMbIe 3HAYEeHHUS KO-
3 PUINEHTOB 32J105KeHUsI 0TKOCOB M OCYIINTEIbHBIX KaHAJIOB (OnpezesnsieMble KakK
OTHOIIEHHE TOPU30HTAIBHOTO, OCHOBAHUS OTKOCA @ K TiyOuHe kaHana 7) amns pas-
JMYHBIX TPYHTOB MIPUBEACHBI B Ta0I. 2.3.

OnHako KaHaj TpanenenaaabHol (OopMBl UMEET HEOIMHAKOBYIO YCTOWYHBOCTh
1o rayOuHe - B BEpPXHEH €ro 4acTtu, TJie TPYHTHI 0ojiee CyXHe, OTKOCHl MOTYT OBITh
Oosee KpyThIMH, a B HIDKHEW YacTH KaHajla, OCOOCHHO B 30HE BBIXO/Ia TPYHTOBBIX
BOJI, YCTOHYMBOCTH OTKOCOB PE3KO MOHMKAETCS.

Tabmuua 2.3 - JlomyctuMblie KO3 GUITMEHTHI 3aJI0KEHHUSI OTKOCOB

Koy dbuunents! 3a105keHus
OTKOCOB IIPU CTPOUMTECJIBbHOU
HaunmeHoBaHHe IPYHTA 1O rjy0nHe KaHaja
Tpacce KaHaJJa
ao 1.5m 15.20m 6osee 2,0 m
['rHa, CyriIMHKY TSXKEIbIE U CPEI-
HHE; TOPP CO CTENEHBIO' PA3IOKEHHS 1,0 1,5 2,0
10 50 %
CyrnMHOK JIErKUM U CYIIECh, IECOK
KPYIHO U CPEAHE3EPHUCTHIN, TOP(D 1,5 2.0 25
CO CTENEHbIO paznoxeHus ot 50 10
710%
[Tecox MenKkO3epHUCTHIH, TOPD CO
2,0 2,0 2,5

CTEIeHbI0 pasyioxenus 6omee 70%
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Bonee paBHOyCTOHYMBOMY TOTIEPEYHOMY CEUYCHHIO COOTBETCTBYET MapadoJiv-
gyeckas (opma, Ipu KOTOPOor KOIPHUIIMEHT 3aJI0KEHHsI OTKOCOB 11 YBEIIMUUBACTCS
0 TJIyOMHE U TeM OOJIBIIH, YeM OOoJIbIe TapaMeTp MmapadoIbl p.

HeobOxonuMmoe 3HadeHne mapaMeTpa KBaapaTUYECKOW mapaboiisl p ompeness-

IOT U3 YPpaBHCHUA
— O
P = 2_mﬂonhﬁm (2.31)

U IPUHUMAIOT 110 TaouI. 2.4.

Ta6numna 2.4 - Jlonmyctumbie 3HaueHUs mapameTpa (P) mapabosibl 1151 yCTOWYIHN-

BBbIX CEUECHUI

ITapamerp napa6oJibl p
HaunMeHoOBaHHe TPYHTOB npu pﬁa[fll;fgz?;‘; (‘lg bune
10 05m 05..10m
TopdsiHbIe TPYHTHI TIPU CTETICHH Pa3I0KCHUS
2,5..4,0 4,5..8,0
0omaee 50%
Cynecu # KpPYyHHO3EPHHUCTHIE IECKU 2,5..4,0 4,5...8,0
MenKo3epHUCTbIE TECKH
HinoBaTbeie aJuTIOBUAJILHEIE 4.0...6,0 8,0...12,0
IIupuna kaHajga MapaboIMUYECKOTO CECUCHUS

a (haKTUYECKOE 3aJ10KeHHe 0TKOCOB 1 Ha JII000H TIIyOuHe

14

m=. (2.33)

TJI€ Moy - JAOIMYCTUMBIN JJI pacCMaTpUBAaEMbIX TPYHTOB KOA(M(GUIIMEHT 3a110-
KEHUSI OTKOCOB; gy - TIIyOMHA BOJBI B KaHase MPU ObITOBBIX, UM MEKEHHBIX, pac-

X0J1ax, M; b- MMpUHA CeYEHUS KaHalla Ha TIyOWHEe A, cCuuTas OT JHA, M.

[Tonepeunoe cedyeHne nMapadoJaMuyeckoil popmMbl MPUHUMAIOT JJIs1 OOJBLINX
OCYIIUTEIBHBIX KaHAJIOB (MpU b > 5 M) U BOJONPUEMHUKOB, MPOXOAAIIUX B ci1abo-

YCTOWYUBBIX TPYHTAX.
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OcHoBHbIE BUJBI fedopMannii OCYyIIMTENbHBIX KaHAIOB: 1) omon3aHue u 00-
pyLIEHHE OTKOCOB B 30HE BBIKJIMHHUBAHMS (DUIBTPALMOHHOTO TOTOKA; 2) pa3MbIB OT-
KOCOB IMaBOJIKOBBIMU BOJIaMH M CTEKAIOMIMMHU aTMOCHEPHBIMH OCaKaMu; 3) MOJAMBIB
HIDKHEH YacTH OTKOCOB IOTOKaMH BOJIbl B KaHAJIE WU MOCJEAyIollee OOpyIIeHHE
IpyHTa; 4) pa3MbIB JHA KAaHAJIOB HA Y4acTKaX CO 3HAYUTEIbHBIMU YKIOHAMU U OTJIO-
’KEHHE B3BEUICHHBIX HAHOCOB HA HIXKEPACIIOJIOAKEHHBIX YUacTKax; 5) 3apacTaHue JHa
U OTKOCOB KaHaJoB. B TOp(sSHBIX rpyHTaX OCHOBHBIM BUAOM Jeopmanuii siBIsieTCS
yMEHbIIIEHUE TTyOUHBI KaHAJIOB, CBA3aHHOE C 0CaJAKOMN Topda.

Jedopmanuii pyces - onoyzanue u oOpymIeHHEe OTKOCOB YacTO HAOII0MaeTCs
B KaHajlaX, IPOXOISAIIMX B CIIOMCTBIX IPYHTAX, IPU PE3KOM MOHM)KEHUHU B HUX YpPOB-
HEeH BOJIbI, YTO OCOOEHHO XapaKTEPHO JJIsi MOJABOISAIINX KaHAJIOB K MOJbIACPHBIM Ha-
COCHBIM CTaHLIUSAM U JJIsl KAHAJIIOB OCYIIUTENbHO-YBIAKHUTEIBHBIX cucTeM. [1pu ObI-
CTPOM CHWKEHHH YPOBHEW BOJBI B KAHAJIAX HA UX OTKOCHI PE3KO YCUIIMBAETCS JaBlie-
HUE TPYHTOBBIX BOJ (BE€Ib YPOBHHM TPYHTOBBIX BOJ TOHMKAKOTCA TOpa3fao Mel-
JICHHEe, YeM YPOBHU BOJBI B KaHanax). B c1a00ycTONYMBBIX TPYHTaX B 30HE BBIXOJA
(UIABTPAILIMOHHOTO MOTOKA JJIs HEJIOMYIIEHUS BBINOpA IPYHTA Y MOJOUIBBI OTKOCOB
KaHaJIbl 000PYIYIOT IUIETHEBBIE UJIM JOIIATHIE CTEHKH, YKJIabIBAIOT HA JHO KAaHAJIOB
MOPUCTHIE JKeJIe300€TOHHBIE JTOTKHU (puc. 2.21).

Kpome Toro, Takue kperieHus: GopMHUPYIOT pycia IpU MEKEHHBIX pacxojaax,
HE JIOIyCKas pa3MbIBa MOJAOLIBBI OTKOCOB B NECYAHBIX M WIMCTBHIX I'pyHTaX. BeicoTa
YIOPHBIX CTEHOK JOJKHA IMPEeBbINIATh OBITOBOW ypoBeHb BOJbI Ha 20...30 cMm. Dd-
(EeKTUBHBIM MEPONPUATHEM MO MPEAYNPEKICHUIO OOPYIICHHS OTKOCOB SBIIAETCS
YCTPOMCTBO 3a OPOBKOM KaHama pa3rpy304HBIX JApPEH, MepexBaThIBAIOIUX (UIbTpa-
IIUOHHBIN TOTOK U CHUYKAIOIIMX YPOBEHb TPYHTOBBIX BOJ (puc. 2.22).

Pe3kue moHmKeHus ypoBHEW BOJIbI B KaHAJIaX U TaKHe ke Ae(opMaiuu MOryT
HAO0JII0IaThCsl B MPOIECCE CTPOUTEIHCTBA KaHAIOB. Bo m30exkaHue 3TOro OTPHIBKY
OCYUIUTENbHBIX KaHAJIOB B CJIa00YCTOMYMBBIX TPYHTAX CIIEyeT BBHINOJHATH B He-
CKOJIBKO 3TAaIoB.

Pa3MbIB OTKOCOB M JTHA KaHAJIOB HA0JI0/1aeTCA B OCHOBHOM IIPU MPOXOXKIECHUU

10 HUM MAaKCHMAJIbHBIX Pacxod0B, IIPHU KOTOPLIX CKOPOCTH TCUCHHA BO/IbI HanbOoJIb-

85



mue. B mecuanbIX U UIMCTBHIX IrpyHTax nNOJO0MIBbI OTKOCOB MOT'YT Pa3dMbIBATLCA U 1IPU

OBITOBBIX Pacxojax.

I

]

Jefdm
1000¢cm

NIRRT E

|
|
|

=

e P P oo P e b Lo [ oo P Je e

| 1000m

|

|
|
|
|

Puc. 2.21 - Kperuienue kaHaia mieTHEM C OTCHINKOM IIEOHEM 110 JTHY:
a - ceyenue I-1; 6 - nnan; 1 - konva d - 5...10 cm, onunou 80...100 cm;2 - niem-
nesas cmenka evicomoil 30...50 cm; 3 - Open; 4 - omcvinka wedonem cnoem 10 cm

TP 77T 7777777077

Puc. 2.22 - Cxema paboThI pa3rpy304HON JPEHBI:
1 — paszepyzounas opena; 2 — omxoc kanana,; 3- 0enpeccUuoHHasi Kpueds 00
YCMPOUCmMea pazepy304Hol Openbl; 4 - 0enpeccuonHas Kpueas npu Haauduu pasepy-
30UHOU OpeHbl; 5- YPOBeHb 800bl 8 KAHAE
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JlJia mipeoTBpaIieHust pa3MbIBa OCYIIUTENbHBIX KaHAIOB HEOOXOAUMO, YTOOBI
CpPEIHHE I10 JKUBOMY CEYEHUIO CKOPOCTU TEUEHMS BOJBI B HUX V HE IIPEBBIIIAIN MaK-
CHMMaJIbHO JIOITYCTUMBIX CKOPOCTEH HA PA3MBIB Viax pasw- B 3€MIIIHBIX HE3aKpEIUICH-
HBIX pycllax MaKCHUMaJIbHO JIOIyCTUMBbIE CKOPOCTH JIBM>KEHHS BOJBI (U THIPABIIU-
4ECKOM paanyce notoka R=1 m) cneayromue:

- s wios - 0,15...0,30 m/c;

- i ieckos - 0,4...0,9 Mm/c;

- i rmd - 0,9...1,2 M/c;

- 1 TopdoB - Xopoiio paznoxubmuxcs - 0,5...0,7 m/c;
- cpeanepasnoxuBmuxcs - 0,7...1,1 M/c;

- cmabopasnoxuBmuxes - 1,1... 1,4 m/c.

[Tpu ruapaBIryecKOM pajuyce MoToka R, He paBHOM | M, pacyeTHYIO JOIyc-

TUMYIO CKOPOCTb ¥ on OIIPENEISIOT 110 3aBUCUMOCTH

Vgon = Ur-1V R. (2.34)

IIpoBepKy MaKCHMAalbHBLIX JOIYCTHMBIX CKOPOCTEM TEYEHMS BOIBI Viax pasw-
(pemaeTcs TUAPABIMYECKUM PACUETOM) BBIMOIHSAIOT MPU MAKCUMAJIbHBIX MaBOIKO-
BBIX Pacxo0/ax, a Ha MOWMax - Ipu JBH>)KEHUH BOJABI B PYCJIE TIOJHBIM CEUCHUEM.

OcHOBHasI Mepa MPEAYIPEKICHUS pa3MbIBa OCYIIUTEIBHBIX KaHAJIOB MPH MPO-

CKTUPOBAHUU - MMPUAAHUC UM TAKHX YKJIIOHOB, IIPU KOTOPBIX OBI CKOpPOCTH TCUCHUA

BOJIbI B HUX HC IMPCBLIIMIAJIN MAKCUMAJIbHO JOIIYCTHUMBIX HA PAa3MbIB Umax r1sm. MaKcH-

MaJIBHO JIOITYCTUMBIE YKJIOHBI IHA KaHAJIOB imax OMpPEnesstoT Mo ¢hopmye Lle3n
Vi 0.35)
"R '
rae C - ckopocTHOM KOA(h(UIIMEHT NMpu MaKCUMaJIbHOM pacxojie; R - ruapas-
JIAYECKAN panyc, M.
[Ipy yMeHbIIEHHH YKJIIOHOB OCYUIUTEIbHBIX KaHAJIOB HA ydacTKaxX ¢ OOJIbIIU-

MU YKJIOHaMHU MOBEPXHOCTH 3€MJIM HEOOXOJIUMO YCTPOMCTBO COMPSITAIOIIUX COOPY-

KEHUH (mepernaioB Wik OBICTPOTOKOB).
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Hpyras mepa npeaoTBpallleHUs] pa3MbiBa KaHAJIOB - KPEIJIEHUE UX OTKOCOB U
nHa. BeIOOp TOTO WM WHOTO WHXEHEPHOTO PEIICHHS O0OOCHOBBIBACTCS TEXHUKO-
SKOHOMHMYECKUMH pacueTaMH.

Kpemienrie 0TKOCOB OCYIIUTENbHBIX KAHAJIOB BBIMOJHSIOT C MTOMONIBIO 3aITy-
KeHHUsl (MOCEBOM MHOTOJICTHHX TPaB), OJEPHOBKH, KAMEHHOU OTMOCTKU, HAOPOCKHU B
IJICTHEBBIC KJIETKH, MMOPUCTHIX KEJIE300€TOHHBIX TIUT U Jp. JIHO KaHAJOB MOKPHIBA-
10T 1meOHeM WM rpaBueM. J[omycTumbple Hepa3MBIBAIOIINE CKOPOCTH IS 3aKPEIICH-
HBIX pyces CIeAyroIue: s kene300eToHHBIX TuT - 10...15 mM/c; i kaMeHHOU Ha-
OpOCKH B TUIETHEBBIX KJETKax - 3...4 M/C; I KaMeHHOTO MoIeHus - 2,5...3,5; npu
OJICPHOBKE U 3aiy»>eHuu otkocos - 1,0...1,5 m/c.

Bribop THna kpernseHus KaHaJIOB 3aBHUCUT OT PEXUMa U CKOPOCTEH TeUCHUS
BOJIbI, a TAKXE€ HAJUYUsl MaTepUANIOB. 3AIYKEHHEM U OJICPHOBKOM KPEMAT OTKOCHI
KaHaJIOB MEPUOAUYECKOT0 HAMOJHEHUSI, B KOTOPBIX MaKCUMaJbHbIE CKOPOCTH HE3Ha-
YUTEJIBHO MPEBBIMIAIOT AonycTuMbie. [Ipu 3amyXeHur B MOCHEIHUE TOJbI Hayaau
MPUMEHSThH TUJIPOCESIIKH, U3 KOTOPBIX MOJI AaBJICHUEM IMOAAETCS HA OTKOC CMECh Ce-
MSIH TpaB, yI0OpEHUN U pacTUTEIBHOTO IpyHTa. [IpaKkTHKa CBUACTEILCTBYET O BBICO-
Ko 3((PEKTUBHOCTH TAKOTO CITOCO0a 3Ty KCHHUS.

KameHHyt0 OTMECTKY WM HAaOpPOCKY B IJICTHEBBIX KIJIETKAX MPUMEHSIOT IS
KpEeTUICHUS TITyOOKHX KaHAJIOB, MPOXOISIINX B CIA00YCTOMYMBBIX TPYHTAX.

Kpemnnenue xaHaaoB >kele300€TOHHBIMU TUTUTAMH HCTIOJIB3YIOT HA ydacTKaxX C
OOJIBIIMMH YKJIOHAMH, Ha MTOBOPOTAX KaHAJIOB, OKOJIO THIPOTEXHUUYECKUX COOpPYKe-
HUM, IPU MPOXOXKJECHUU KaHAJIOB Yepe3 HaceleHHbIe MyHKTHI. [loa miuTamu ycrpau-
BalOT (DUIIBTP U3 TecKa, MEOHS WM IPYTUX MaTepPUaiOB, UTO YIy4IIaeT APCHUPOBA-
HUE OTKOCOB U pa3rpykaeT GUIbTpallMOHHOE JaBiieHuE. [loKphITHE OTKOCOB KaHAIOB
MIPEIOXPAHSIET UX OT BHIBETPUBAHUS M CMBIBA TPYHTA aTMOC(HEPHBIMH OCaTKAMH.

PacnpoctpanennsiMu BugaMu JgedopMaiivii pyces sIBISIOTCS TakKe UX 3auiie-
HUE U 3apacTaHue. 3aujieHUue MPOSIBISETCS B TOM, UTO WJIMCThIC, TJIMHUCTHIC, TTecya-
HbIE TPYHTHI U aMOPGHBIN TOp] OTKIAABIBAIOTCS HA y4acTKaX, TJe CKOPOCTH MOTOKA
BechbMa Mauibl. [Ipu 3TOM yMeHBIIAIOTCS TIyOWHA U OCYIIMTEIbHOE JEeHCTBUE KaHa-

JIOB.
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Jlis HemomyIIeHHs] 3aujICHHUs KaHAJIOB HEOOXOIUMO, 4TOObl MHHHMAIbHBIC
CKOPOCTH TE€UEHHS BOJBI B HUX (IIpH OBITOBBIX WJIM CPEIHENIETHUX pacxoaax) Obuin
He MeHee 0,2 m/c. Bo uzbexxanue 3ausieHus] KaHAJIOB MPEIyCMaTPUBAIOT TAKXKE Me-
porpusTis Mo 60psde ¢ BOJHOM U BETPOBOM 3p03UeH Ha OCYIIAEMBIX 3EMIISIX.

[Ipu cxopoctsix teuenus: Bojbl meHee 0,3...0,4 m/c HaOMOgaeTCs 3apacTaHUe
kaHanoB. [lpy 3apacTaHuM 3HAYMTEIBHO YBEJIMYHMBAETCS ILIEPOXOBATOCTH PYyCEN, a
3HAYUT, YMEHBIIAETCS UX MPOITYCKHASI CIIOCOOHOCTh M MOBBIIIAIOTCS TOPU3OHTHI BO-
1bl. B ocymuTenbHBIX KaHallax MpU HE3HAYUTEIbHBIX CPEAHENIETHUX (OBITOBBIX) pac-
X0JlaX PEeAKO YAAEeTCsl CO3/1aBaTh CKOPOCTH TE€UEHUs BOJABI, MPU KOTOPBIX HE OyAeT
IPOUCXOAUTH 3apacTtanus. [1oaTomy ocHOBHas Mepa O0pbOBI C 3apacTaHueM - yjaale-
HUE PACTUTEIBHOCTHU ITyTEM BBIKAILIBAHUS.

B TopdsnbIX rpyHTax OCHOBHOM BUJ AedopManuii - ocaaka Topda, mpu KoTo-
poil yMeHblIllaeTcsa IIyOMHA KaHAJIOB U MOXKET MPOUCXOIUTH OOpYIIEHHE OTKOCOB.
[Ipu npoeKkTHpOBaHUU TPACC OCYIIMTENbHBIX KAHAJIOB U UX CTPOUTEIHHOU ITyOUHBI
CJIETyeT COCTaBIATH MPOTHO3 U3MEHEHHUS TOBEPXHOCTH OCYIIaeMOTro 06010Ta.

VYceroitunBoCTh pycesl KaHallOB 0OpaTHO MpOIMoOpIMoHalibHa ux riayoune. Ilo-

3TOMY CJEAYEeT IO BO3MOKHOCTH IPOEKTUPOBATH KaHAJIbl MEHBIIEH TITyOHHBI.

2.6. Coopy:xeHHs HA OCYIIUTEIbLHBIX CHCTEMAX

Jlia obecrieueHNs] HOPMAIBHON PaOOTHI OCYIIUTEIbHBIE CUCTEMBI 000PYAYIOT
TUAPOTEXHUYECKUMHU, JTOPOKHBIMH, IPUPOIOOXPAHHBIMH, SKCIUTyaTalMOHHBIMH CO-
OPYXEHUSIMU U YCTPOKWCTBAMHU.

CoopyxeHusi, ycTpauBaeMble Ha OTKPBITBIX OCYIIMTEJbHBIX KaHalax, MO Ha-
3HAYEHUIO JIEJIAT HA MSTh TPYIIIL:

1) perynupyronime - npeAHa3HAYEHbI JJIA PETYIUPOBAHUS YPOBHEH M B OT-
JENbHBIX CIIy4asX PACXOJOB BOJbl B KaHAJAX; NPUMEHSIOTCS Ha OCYIIUTEIbHO-
YBJIQXHUTEJIBHBIX CUCTEMAX M OCYLIUTEIBHBIX CUCTEMAX C MPEayNpEeaUTEIbHBIM

ITFO30BAHUECM; K HUM OTHOCATCA pa3JIMIHOTO TUIIA HIJIKO3bI-PCTYJIATOPHI;

89



2) mepee3iHble, WA JOPOKHBIE, - 00ECIIEUMBAIOT MEepee3]] Yepe3 KaHabl U pe-
KH; K HUM OTHOCSITCSI MOCTBI, TpyO4aThie Mepee3 bl U MENIeX0JHbIE MOCTUKH;

3) compsrarlme - NpeIHa3HauYeHbl sl CONPSKEHUS Ha Pa3IUYHBbIX YPOBHAX
JIBYX Y9aCTKOB KaHAJIOB, K HUM OTHOCSTCS TTepEeMajbl U OBICTPOTOKH;

4) mpupOI0OXPaHHbBIE - TPUMEHSIOT JIJISl OXPAaHbl )KUBOTHOTO M PACTUTEIBLHOIO
MUpa, PEKPEAlUOHHBIX U APYTUX LEJNE; K HUM OTHOCSTCS BOJOIOH, OTCTOMHHKH,
MOCTBI-TIEPEXOIBI JJIS1 TUKUX KUBOTHBIX, OXPAHHBIE 30HBI HA BOJAOTOKAX U IIp.;

5) SKCIUTyaTalluOHHBIE - 00eCeunBalOMe KOHTPOJIb U YIPaBICHUE BOIHBIM
PEKHMOM IOYBOTPYHTOB Ha CHCTEME; K HUM OTHOCSITCA: THUAPOMEIUOPATHUBHBIE
CTBOPBI C HAOIIOJaTEIbHBIMU CKBAKMHAMU, THIPOMETPUUYECKHUE MOCTHI, BOJAOMEDHI,

CpCacCTBa CBA3U U YIIPABJICHUA.

CoopykeHHsl pa3IMYHOTO HAa3HAYEHUS CIEAYET MO BO3MOXHOCTHU COBMEIIATH
(HampuMep, ILTI03BI-PETYIATOPHI C Mepee3iaMu, NepenagamMmu u mp.).

PycnoBble 10361 Ha MarucTpaibHBIX KaHajlaX TMPOEKTUPYIOT B CTBOPAX,
MMEIOIIMX HAWIY4llIue yCIOBHUS KOMAaHJIOBAaHUS JJISI MOJa4u BOJABI B OCYIIUTEIbHYIO
U YBIQXHUTEIbHYIO ceTh. Ha OCYHIMTENbHBIX CHCTEMaX C MpeaynpeauTeIbHbIM
[UTI030BaHUEM PYCIIOBBIE IUIIO3bI CO3JAI0T MOANOP BOABI B KaHalaX, pPacHOJIOKEH-
HBIX BBIIIE [UTIO30B; UX PACIOJaraloT Ha TaKUX PacCTOSHUSAX L, 4TOObI pa3HHIla ro-

PU30HTOB BOAbI A -4 B HIOKHEM U BepxHeM Obedax 1utro30B He npesbiiana 40...60 cM:

L=Ah/i, (2.36)

r7e I - YKIIOH KaHaa.

Ha ocymmurenbHO-yBIOXKHUTEIBHBIX CHCTEMAaX IIUIFO3BI-PETYJISTOPHI MPEIHA-
3Ha4Y€Hbl B OCHOBHOM JJISI CO3JJaHUSI KOMaHJIOBaHUSI HAJl HUKEPACIOJIOKEHHOU Tep-
pUTOpHEN; UX MPOCKTUPYIOT B MECTaxX MOJAa4Yl BOJbI B YBIXKHUTEJIbHbBIC KaHAJbI, HA
paccTosiHuM S...8 KM.

Ha 60oxoBBIX KaHAJIaX MUTIO3BI-PETYISATOPHl HEOOXOAUMO pacmojiaraTh U3 pac-
gyeTa co3/aHus B kKaHaiax ropu3oHToB (30...60 cM oT OpoBKH), 00ECTIeUMBAIOIIHNX T10-
Ja4y BOJIbI B KOpHEOOWTaeMbIi cJioi mouBkl. [Ipu 3TOM Ha TPaHCIOPTUPYIOIIUX CO-

OupaTensx U OTKPBITHIX KOJUIEKTOpaxX MPOEKTUPYIOT, KaK MPaBUJIO, MO JBa ILII03a-
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peryJyaTopa - OAMH B YCTbE JUIA CO3JAaHMSA ITOANOpPA BOABI, APYTrOM - BOJO-BBIIYCK B
BEpXOBbE KaHaa. [Ipyn HaAIMUuM OOJIBIIOTO YKIIOHA KaHAJIa MOKET OBITh MIPELYCMOT-

PEHO U MPOMEXKYTOYHOE MOANIOPHOE COOPYKEHUE.

[TognopHbie NHUTIO3bI HA KPYMHBIX MAaruCTPalibHBIX KaHajdaxX YCTPauBalOT OT-
KPBITHIMU, UHIWBUIYAIbHOW KOHCTPYKIIMH C KJIamaHHBIMH, CETMEHTHBIMU WJIU JAPY-
rumMu 3atBopamMu. OTBEpPCTHS 3THX COOPYKEHHM JIBYX-, TPEX- MJIM MHOTOOYKOBBIE.
Ha weGonpmux kaHamax MPUMEHSIOT THUIIOBBIE OJIHO - WJIM JIBYXOUYKOBBIC IUTO3bI-
PeryJAaTOphl U3 COOPHBIX JKeN1e300eTOHHBIX TPyO nuamerpom 80cM ... 150 cm ¢ mo-

CKMMH METAJUIMYECKUMU 3aTBOpaMHu (puc. 2.23).

TTITTTT ' / | Ll {
i‘{ g, 7& | j@ 1' |
o | i 13 |
g, . R N e a3 A Cam ey A 1P 77771
THTTTTITY TTTTRIITT T TITTT7 /////‘;?&
4 {3’ N\z K/ £ 5/ 4\

Puc. 2.23 - lllnto3-perynsarop ¢ nepee3ioM Ha OCYUIUTEIbHOM KaHaJe:

1 - coopHas sxcenesobemonnas mpyoa; 2 - Kopoouamwiii 3ameop; 3 - NAUMbl Kpen-
neHus; 4 - epasutinasn unu webeHoyHas OMcblnKa; S5 - ujebeHouHas no02omosKa

Jlnst mepee3na yepe3 peKU-BOJOIMPUEMHUKH M KPYIHBIE OCYIIUTEIbHbBIE KaHa-

3
7bl (¢ pacxogamu 6osee 10 M°/c) CTpOAT MOCTBI, Ha HEOOJBIIUX KaHaNax - TpyOua-
ThIE Mepee3bl. B 30HaX HaceNeHHBIX MYHKTOB U OT/AbIXA JIFOACH HAa KaHalaxX yCTpau-

BaroT NCMECXO0JHbIC MOCTHUKH.

KpynHble THAPOTEXHUYECKHE COOPYKEHUS MPOSKTUPYIOT HE3ATOIUISIEMBIMH, U
UX OTBEPCTHS PaCCUUTHIBAIOT Ha MAaKCHUMaJIbHbIE MaBOJKOBBIE PacXoJbl 0OecreueH-
HOCTBIO 1% ... 10% (B 3aBUCHMOCTH OT KJlacca coopy»keHuit). Hebomnpime mro3bl-
PETYJIATOPHI HA MaruCTpaJIbHbIX KaHaldax U OOKOBOM CETH, pacHOJIOKEHHBIE Ha MOH-
MEHHBIX 3€MJISIX, MOT'YT 3aTallJIMBAThCSl BO BpEMs IOJOBOJMN; MX OTBEPCTHUS pac-

CUHUTBIBAIOT HA PaCXOAbl, COOTBCTCTBYIOIICC HpOHYCKHOﬁ CITOCOOHOCTH KaHaJa.

Ha 3aKPBIThIX APCHAXKHBIX CUCTCMAX YCTPAUBAIOT YCTBCBBIC COOPYXKCHUA U

KOJIOAUBI (puc. 2.24).
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Puc. 2.24 - CoopyxeHusi Ha IPEHAXKHON CETH:

a - Kolo0ey-pezyisamop OmKpblmolil;, 0 - KOJ00ey-no210mumens,; 8 - KoJlooey coeou-
HUMEbHbIL NOMAUHOU; & - OpeHadxcHoe ycmve; 1 - coopHble dcene3obemonnvie 610KU
Konooya, 2 - acbecmoyemenmuas mpyoa l= 200 cm; 3 - conuapHnvie mpyowl; 4 - pezy-

JIIMOP YPOBHs; 5 - 8000NpuUeMHble peutemKku; 6 - 0201080K ycmusl, 7 - HAUmMbl Kpen-

JeHust; 8 - 3acbinKa 8bIHYMuIM 2PYHMOoM,; 9 - 2pasuiinas 3acvbinka

VYeThs NpUMEHSIOT IS CONMPSDKEHHS 3aKPBITHIX KOJUIEKTOPOB C OTKPBITHIMU
KaHaJIaMW; OHH BKJTIOUYAIOT B C€0S1 KOHIIEBYIO YacTh APEHAXHOTO KOJUIEKTOPA JITHHOM
1,5...2,0 M, ycrJIeHHYI0 OOBIYHO acOeCTOLIEMEHTHOM TPyOO, U 3aKpeIICHHBIN y4a-

CTOK OTKOCA KaHaJla B MCCTC BbIXOJld KOJIJICKTOPA.

Bo wm3bexanne moAIOpoOB BOJALI U 3aWJICHUA AHO JAPCHAKHBIX KOJIJICKTOPOB
JOJIDKHO OBITH PAacCIIOJIOKCHO BLIIIC AHA KaHaJIa HC MCHCC YCM Ha 0,30,5 M H BBIIIC

OBITOBBIX TOPU30HTOB BOABI HE MeHee yeM Ha 0,1 M.
Kosnoaiel Ha IpeHa)KHOW CETH MO Ha3HAYEHUIO JEJIST Ha MSATh TUIIOB:

1) COCOMHUTCIIBHBIC - YCTPAUBAIOT B y3JIaX COCOAMHCHUA HCCKOJIBKUX KOJLICK-

TOPOB WJIM B MECTAaX PC3KUX ITOBOPOTOB UX B IIJIAHC,

2) PEeTyIATOPLL - HINPUMCHAKOT HA OCYINUTCIBbHO-YBJIAXKHHUTCIBHBIX CHUCTCMaxX
HJIA CO3AaHHUA IMOAIIOPa BOJABI B KOJUICKTOPAX C IOMOIINBIO 3aABUKCK; IIPOCKTUPYIOT

OOBIYHO B HU30BBIX KOJIJICKTOPOB;

3) IMOTJIOTUTCIIN - HUCIIOJIB3YIOT IJIA IIPHUECMaA IMOBCPXHOCTHBIX BOA U3 3dMKHY-
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TBIX U O€CCTOUYHBIX HOHH)KGHHﬁ, d TaKXKXC M3 OTKPBLITHIX HAI'OPHO-JIOBUYMUX KAHAJIOB H

MEPpeBOJia UX B 3aKPLITBIC KOJIJICKTOPLI;

4) 0CaJOYHBIC - MPUMCHAIOT IJIA OCAKIACHUSA B3BCHICHHBIX HAHOCOB M3 APC-
HaXXHbIX BOJ[, HPOCKTUPYIOT B MCCTAaX PC3KOIro yMCHBHICHHA 110 TCUCHHUIO YKJIIOHOB

KOJUICKTOPOB U CKOpOCTCﬁ ABUOXKCHHS BOJBI B HUX

5) mepenajbl - yCTPauBarOT HA y4aCTKaxX ¢ OOJBIIMMHU YKIOHAMHU MOBEPXHOCTH
3eMJIM I YMEHBIIIEHHUS! YKJIOHOB KOJUIEKTOPOB U COMNPSDKEHUS APEHAXKHBIX JTUHUN

Ha pas3JIMYHbIX YPOBHIX.

[Io KOHCTPYKIIUHU KOJOAIBI MOTYT OBITh OTKPBITHIMU WM 3aKpbIThIMU. Yare
MPOEKTUPYIOT OTKPBITHIE KOJIOIBI, KPBIIIKa KOTOPBIX BO3BBIIIAECTCS HAJ 3eMJIEH HE
MeHee yeMm Ha (0,3 M; Takve KOJOJIBI JIETKO OTKPBIBATh U MPOYHUIIATh. B 3aKpBITHIX
KOJIOAIaX KpbIIIKa 3arnyoiisercss He MeHee yeM Ha 0,7... 0,8 M OT OBEpXHOCTH 3€M-
JU ¢ TeM, YTOOBI OHM HE MPEMATCTBOBAIHN TNIYOOKOMY PBIXJICHUIO TTOYBBI. JKCILTya-
TalMs TaKuX KOJIOJIIEB CJIOKHEE W OHU peke mpuMeHstorcs. Ha ydactkax, comep-
KalMX B MOYBEHHO-TPYHTOBBIX BOJIaX 3aKUCIIOE KEJIE30, BO U30EkKaHUE OKHUCICHUS

IMMOCJICAHCTO U OTJIOKCHUA OXPHI, CIICAYCT YCTPpAaUBATh 3dKPBITHIC KOJIOAIBI.

JIHO KosoAna 3armyOusitoT npuMepHo Ha 0,4 M JKH)KE MOAKIIOUEHUS JpEeHaX-
HBIX KOJIJIEKTOPOB, YTOOBI 3/1€Ch OCENaJM M HAKAIIMBAIMCh B3BELICHHBIC HAHOCHI.

HOG)TOMy KOJIOANObI BCCX THUIIOB BBLIITOJIHAIOT 1 (I)YHKLII/II/I OTCTOMHMKOB.

CoopyKeHHs Ha OTKPBITHIX KaHajdaX M 3aKPBITHIX KOJUIEKTOPAX Pa3MEILIAOT 110
BO3MOKHOCTH Ha IIPOYHOM OCHOBAHHM, MPU HAJUYUU CJIAOOr0 OCHOBAHMS (IUIBIBY-
HOB, WJIOB, TOP(OB U campomnens) MpeayCMaTpUBAIOT [eCYaHble MOAYIIKA WM

pas3rpy304HBIE TJIUTHI.

2.7. YBJIajKHeHHE OCyIIaeMbIX 3eMeJlb

BCJICI[CTBI/IC HCCOOTBCTCTBHUA MCKAY KOJIHNYCCTBOM HOCTYHaIOHleﬁ B IIOYBY
BJIalrh U CYMMAapHbIM HGI[OHOTpe6JIeHI/IeM, d TaK>XC MN3-3a HCPABHOMCPHOCTH BbIIIAC-

HUSI OCAJIKOB Ha OCYIIIAEMBIX 3eMJIsIX YKpauHbl U benopyccuu HabmogaroTcs 3acylii-
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muBble (25%...30%), cpennue (40%...50%) u Braxubie (25%...30%) roapl. 3acylUTUBbIC
BETeTAIIOHHBIE TIEPUO/IBI TIOBTOPSIIOTCS Yepe3 Kaxkaple 1-4 roma u ObIBaroT mo 2-4 rona
nojpsia. B Takue 3acynuiiBble BereTallMOHHbIE epuoibl 0e3 ocankoB ObiBaet 1o 40... 50
nueit B 30He [lonecks (PoBHo) u g0 60... 90 nueit B 3one Jlecoctenu (KueB). B ciydae
CPEIHECYTOYHOT0 UcnapeHus 4...5 MM B TaKue MepHO/Ibl HAOMOAAETCs NEPUIIUT TTOYBEH-
Hoit Biaru 10 150... 200 MM, mpu4eM ypOBHU TPYHTOBBIX BOJ MOHMXatoTcs 10 1,5... 1,8
M. Upe3mepHoe NOHIKEHNE YPOBHEH TPYHTOBBIX BOA U AS(UIUT TTOYBEHHOW BJIaru Mpu-
BOJST K CHIDKCHHIO YPO)KAEB CEJIBbCKOXO3SIMCTBEHHBIX KYJBTYpP: JJIsl BJIArOJIFOOMBBIX
KYJIbTYp U Ha niecyaHbIX rpyHTax Ha 50%...60%; 11 MeHee BIaroaroOMBBIX Ha TSKEITbIX
M0 MexaHuyeckoMmy coctaBy mnouBax 10 20%. Henmocratok Biaru HaOmomaercs AJist
OOJIBIIMHCTBA BIAaroIOOMBBIX KYJIBTYp U B 0ojiee ceBepHBIX paiioHax (ctpansl [Ipubar-
tukn 1 Heweprosemnas 3ona Poccnn).

[ToTpeOHOCTD B yBIXKHEHUH YCUIIUBAETCS TAKKe U TIOTOMY, YTO TOP(SHBIE U TeC-
YaHble TPYHTHI UMEIOT HEOOMbITYIO (710 50...70 cM) BBICOTY KalMJUIIPHOTO MOJAHSATHS BO-
Jbl U MaJible 3arachl MpoayKTUBHOM Biard. Ha TopdsHbix mouBax, HanmpuMep, B 3aCyIll-
JIMBBIE TIEPUOJIBbI YK€ MPU 3aJIeTaHUK YPOBHSI TPYHTOBBIX BoJl Ha rimyoune 100 cMm B Kop-
HeoOuTaeMoM cioe (Ocm...30cM) HaOMrO1aeTCsl IEpeChIXaHue.

[IoaTOMYy COBpEMEHHBIE MEIMOPATUBHBIE CUCTEMBI CIEAYET MPOEKTUPOBATH II0
BO3MOYKHOCTH C JIBYXCTOPOHHHM PETYJIMPOBAHMEM BOJHOTO PEXHMMa MOYBOIPYHTOB,
o0ecreyrBaroM Kak OTBOJ U30BITOUHBIX BOJ BO BIaXKHbIE TIEPHO/IBI, TaK U YBJIaXKHE-
HHE TOYB B 3acyluIMBble. OCyIINTENTLHO-YBIKHUTEIbHBIE CUCTEMbI Ha OOJIOTHBIX Mac-
CHBaxX HEOOXOAUMBI U 17151 O0pBOBI ¢ okapaMu. OMBIT IBYXCTOPOHHETO PEryIHpOBaHUs
BOJTHOTO peXrMa TMOYB B yCIOBUSX YKpauHbl, benopyccun, [pubantuku, Heuepnozem-
HOM 30HBI Poccun, a Taioke psizia 3apyOeKHbIX CTpaH CBHUJIETEIbCTBYET, UTO YBIAKHEHUE
B 3aCYyIIUIMBBIC MEPUOJIbI 0OECTIEUNBACT MOBBIIICHHE YPOXKAHOCTH CEIILCKOXO03SICTBEH-
HBIX KYJIBTYp B cpeHeM Ha 15%...60%.

JIoTOJTHUTENTbHBIE KAITUTAJIBHBIE BIOXKEHUSI HA CTPOUTEIBCTBO YBIIAKHUTEIIBHBIX
CHCTEM IOBBIIAIOTCS (IT0 CPABHEHUIO TOJIBKO C OCYIIUTELHBIMU CUCTEMaMH) IPUMEPHO
Ha 200 $/ra...300 $/ra - npu noamouBeHHoM yBiaaxuennn U Ha 500 $/ra...1500 $/ra - npu

JOXKIACBAHUU.
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[IpumeHeHre OCYIIUTEbHO-YBIAKHUTEIBHBIX CUCTEM 3(P(GEKTHBHO B CIy4ae
BBIPAIIMBAHUS OBOIIHBIX M TEXHUYECKHX KYJIbTYpP (CPOK OKYITA€MOCTH JIOTOJIHH-
TEJbHBIX KaUTAIbHBIX BJIOKEHUN COCTaBIsET 2-4 rojia) U Ha KyJIbTYPHBIX MMacTOU-
max (Cpok okymaeMocTu 5-7 jiet). {1 3epHOBBIX KYJIbTYp CPOK OKYIIaeMOCTH J0C-
turaet 15-25 neT u yBnaxxueHue ceOsi He ONpPaBIbIBACT, TAK KAK HOPMATUBHBIN CPOK

okyraeMoctu nopsiaka 10 mer.

B nacTosiee BpeMs OCYIIMTENbHO-YBIA)KHUTEIbHBIE CUCTEMBI MOCTPOEHHI B
CHI' Ha nomaau 1,9 MiiH. ra, B TOM ynciie HA YKpauHe Ha 1 MiH. ra. B nepcnexTu-
B€ Ha YKpauHE OCYIIUTEIbHO-YBIQXKHUTEIbHBIE CUCTEMbBI MOTYT OBITh IIOCTPOEHHI Ha
16% Bcex 3emenb, TpeOYIOIMUX OCYIICHUS.

Cnocoo6ul yenarxcneHus ocymaemplx 3emeilb 10 XapakTepy MOCTYIUICHUS BO-
Ikl B KOPHEOOUTAEMBII CIIOW MOYBBI: HOONOYBEHHOE YBIAKHEHUE; 00X#cOe8anue; no-
8ePXHOCHHOEe OPOIIIECHHUE.

[Ipy MOAMOYBEHHOM YBJIAXHEHHH BOJIa IMOCTYMAaeT B IMOYBOTPYHTHI IyTEM
(GuUIBTpaM U3 OTKPHITHIX KAaHAJIOB WM 3aKPBITHIX APEH, B KOTOPBIX CO30arOMCs

NnOONOPbL B0ObL C NOMOUBIO ULTIO3068 WITH KOJIOIEB-PETyISITOpOB (puc.2.25).

Puc. 2.25 - CxeMbl NOJAMIOYBEHHOTO YBIAKHECHHUS:
a - npu purempayuy 600l U3 KAHAL08; 6 - NPU 3aKPbIMbIX OpeHax; 1 - nosepxnocmo
nouevl; 2 - kanan, 3 - OpeHa; 4 - denpeccuoHHasi NOBEPXHOCIb 2PYHMOBLIX B00;
5 - KanunnsApHoe NoONUMbLEAHUe NOYEbL OM 2PYHMOBLIX 800

DTOT croco0 YBIAXKHEHUS YACTO HA3bIBAIOT HIJTI030BAHUEM.
[ToamoyBeHHOE YBIAXKHEHHE MOXHO OCYIIECTBISITH MYTEM OaumenbHo2o (B
TEYEHHUE BCETO 3aCyILINBOTO MEPHUOIA) NOONOpa yPOBHEW TPYHTOBBIX BOJ WM YUK-

JIUYEeCKUXx noOnopos u COPOCOB YPOBHEH TPYHTOBBIX BOJI.
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[pu onumenvrHom noonope ypoBHH TPYHTOBBIX BOJ] HY>KHO TIOJUIEP)KHBATh HA TITyOH-
He 50...60 cM OT MOBEPXHOCTH, YTOOBI KAIWUIIPHOES TMOJIUTHIBAHKE B KOPHEOOMTACMBIiA
CJIO OT IPYHTOBBIX BOJI KOMITCHCHPOBAJIO MOTEPH BOJIbI Ha Mcrapenue. Ho Takue rityOuHbI
CTOSIHUSI TPYHTOBBIX BOJI MEHBIIIE HOPM OCYILICHHS U, CJIEIOBATEIILHO, KOPHEOOMTACMBIN
CJIOH TIOUBBI OYZIET HECKOJIBKO TIepeyBIIaKHEH. [103TOMY UTMTETTBHBIC TIOMIOPHI IPUMEHSIOT
OTPaHUYCHHO.

HawnbGonee >hheKTHBHBIM SIBISICTCS YUKIUYECKOe VETIAdICHEHUe, TIPU KOTOpoM o0ec-
TICYMBACTCS KPATKOBPEMEHHOE TIOUTH TIOJTHOE HACKIIIICHUE KOPHEOOMTAEMOT'O CJIOSI ITOYBBI 32
CYET MOIbEMa YPOBHS IPYHTOBBIX BOA 10 ITyOHHBI 40...50 M OT MOBEPXHOCTH 3eMJIU U Ka-
MAUBIPHOTO YBJIXKHEHUS BepXHEro ciiost. [Tocie 3Toro Bojia U3 KaHAIOB U JIPEeH cOpachiBa-
€TCsI, ¥ YPOBEHb IPYHTOBBIX BOJI IOHIKACTCS JI0 TPEOYEMBIX HOPM.

[TonmouBeHHOE yBIaKHEHHE MPUMEHSIOT Ha Y4acTKaX CO CIIOKOMHBIM MHUKpPO-
penseom u HeOoMbIIMMH yKIOHAaMU MecTHOCTH (i<<(0,005), a Takke Npu HaJTUYUU
JOCTaTOYHO BOJONPOHMIIAEMBIX IMOYBOTPYHTOB (C KO3 ULIMEHTOM (QHUIbTpaluu
k=0,5 m/cyt). Haubonee 3¢ hekTHBHO MOAMOYBEHHOE YBIAKHEHHE HA MOWMEHHBIX
3eMJIIX C HeTrJyOOKHM 3ajJieraHUEeM YpPOBHS T'PYHTOBBIX BOJ U NMPHU HAJTUYUH UHTEH-
CHUBHOTO TPyHTOBOTO nuTaHus. OJHAKO MPHU MOANOYBEHHOM YBIaKHEHUU HaOIOda-
€TCSl HEpaBHOMEPHOCTh M HEONEPATUBHOCTh YBIAXXHEHU: BOJU3U KaHAJIOB U HA IO-
HUKEHHBIX YYaCTKaX T'PYHTBHI YBIIQXKHSAIOTCS JIydllle, 4 B BEPXOBbSIX KaHAJIOB U JIPEH,
a TaK)Ke Ha MOBBIIIEHHBIX y4acTKax - Xyxe. Cucrema MmoAnOYBEHHOTO YBIAKHEHUS
oOnagaeT 00JbIION HHEPIIMOHHOCTHIO.

BOnu3u kananoB 30Ha yBIaXHEHHs pacrpocTpansercs o0brgHo Ha 30... 50 M B
o0e croponsl. [loaTOMy yBIa)kKHEHHE U3 OTKPBITHIX KaHAJIOB MOXKHO MPUMEHATH IpU
HeOobIHX paccTrosHusX Mexay HuMU (1o 100... 150 m). Takoe yBrnaxkHeHue 3¢-
(eKTUBHO Ha Y3KUX MONMEHHBIX yJacTKaX, a TaKKe Ha MaJOMOUIHBIX TOP(SIHUKAX,
MOJICTUIIAEMBIX XOPOIIIO TPOHUIIAEMBIMU MTECKaMHU.

B GonpmuHcTBE ciiydaeB >QQPEKTUBHOE MOJAMNOYBEHHOE YBIA)KHEHHUE MOXKET
OBITH 00€CTIeYeHO C TOMOMIBIO 3aKPBHITOTO TOHYAPHOTO, TIIACTMACCOBOTO HIIA KPOTO-
BOTO JipeHaxka. B KpoToBbIe ApEeHbI BOJA MPHU YBIAXHEHUU MOCTYMAET U3 OTKPBITHIX
KaHaJIOB U JIBMIKETCS MO HUM OT YCThSl K UCTOKY IPOTUB ykioHa. [Ipu 3TOM KpoTo-

BbIC JAPCHBI MOI'YT pacCloJjiaratbCa II0 HpOI[OHBHOﬁ )41 HOHCpG‘IHOﬁ cxemam. Ilome-
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PEUYHYI0O CXEMy 4Yalle NPUMEHSIOT TpHU OOJBIINX YKJIOHAX TOBEPXHOCTH (I =
0,005...0,03), a npoaoabhyto - ipu MaibixX (i<0,005) (puc. 2.26).

[Ipy yBIa)XHEHUM TOHYAPHBIM WM IJIACTMACCOBBIM JIPEHAXEM MOKHO HC-
MOJI30BATh TAKHUE )K€ CXEMBI, KakK U 1711 KpoToBoro. Ho addextuBHEE cuctema, B KO-
TOpOM BOJIa MOJAETCS B BEPXOBBS JIPEH Uepe3 BCIOMOTaTeIbHBIE YBIAKHUTEIbHBIC
KOJIIEKTOPHI (puc. 2.27 u 2.28).

[Tpu 5TOM B yCTHEBOW YaCTH OCYIIMTEIBHBIX KOJUIEKTOPOB U BEPXOBHE YBIIAXK-
HUTEIBHBIX MPOCKTUPYIOT KOJIOJIBI C PETYIATOPAMHU YPOBHSI PYYHOTO WJIM aBTOMa-

TU3UPOBAHHOIO IEUCTBUA.

Puc. 2.26 - Cxembl yBIa)KHEHHSI IO KPOTOBBIM JIpEHAM:
a - nonepeunas; 6 - npooonvuas; 1 - mazucmpanohvlil Kauai; 2 - mpancnopmupyio-
wue cobupamenu; 3 - OMKpulMbvle KOMIEKMOPbL, 4 — Kpomoewvie OpeHbl;
5 - HazopHo-n06uUe KaHabl; 6 - WNI03bl-PeSyIAMOopbl

2 7 g ! 6

Puc. 2.27 - Cxema miaHOBO-BEPTUKATBHOU YBSA3KU 3JIEMEHTOB CETH
C TIOJIMOYBEHHBIM YBIIAXKHEHUEM:
1 - ocywmumenvuwili kanan, 2 - YIAHCHUMENbHBIU KAHANL, 3 - OCYUUMENbHbIU
KOMIeKmMop; 4 - ygnaxchumenvbHulll KoJlekmop; 5, 6 - pecynrupyowujue Koiooybsl;
7 - pe2ynamop ypoeHs 2pYHMOGbIX 800, 8 - ycmbegoe coopyxcenue; 9 - peaynu-
pyiowue openbl
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IIpu Takoii cxeme oOecneunBarOTCs MPUMEPHO OJMHAKOBBIE HAIOPBI BOJBI U,
CJIEI0BaTEIbHO, 00JI€E PABHOMEPHOE YBIIAXKHEHUE KaK B BEPXOBbE, TAK U B YCThEBOU
YacTU JPEHAKHOU cucTeMbl. JpeHa)kHble JTMHUHU 3/1€Ch [TOYTH HE OYAYT 3aUIMBaThCS,
TaK KaKk 1 B peKMME OCYIICHHS U B PEKUME YBIAKHEHUS BOJA JIBHXKETCS I10 YKIOHY
IPEH M KOJUIEKTOPOB.

Jlig 53pPeKTUBHOTO MMPOBEIECHUS MOATIOYBEHHOTO YBIIAXHEHUS TPeOYOTCS OI-
peAeNIeHHbIE HAlopbl BOJBI B JIPEHAXHBIX JIMHUAX: MPU MOJA4Y€ BOJBI YEPE3 yCThs
JAPEHaXHBIX KOJUIEKTOPOB MPOTUB UX ykioHa - 0,7...1,0 M, mpu noxauye BoJbl B Bep-

X0Bbe JpeH - 0,5... 0,7 m.

Puc. 2.28 - Cxema paboTbl OCYHIMTENBHO-YBIAKHUTEIBHON CETH:

a - npu ocywieHuu; 6 - npu yenaxcueHuu; 1 - yenajcHumenbHulli Kauai; 2 - ocyuu-
MebHblU KAHAT, 3 - YEAAHCHUMENbHBIU KOIEKMOop; 4 - ocyuumenbHblil KOANeKmop;
5 - pecynupyrowuii Konooey Ha Y8LaAXCHUMENbHOM KoJlleKkmope; 6 - pe2yaupyoujuti
KOn00€ey Ha OCYUUMENbHOM KOJIeKmope; 7 - pe2ysimop YposHs, 8 — OpeHbvl-Ye1adic-
Humenu,; 9 - Mycoposaodepaircugaroujas peuemrda

B cucremax moArnoyBeHHOTO YBIaKHEHUs! OOJBIIMHCTBO OCYIIUTENBHBIX 3JIEMEH-
TOB (KaHAJIOB, JPEH) UCMOJIB3YIOT TAKKE JJISl YBIQKHEHHS, JOMOJHUTEILHO IPOEKTUPYIOT
TOJIbKO IILTFO3bI, OTJEIBHBIE YBJIAXKHUTEIBHBIE KAHAJIbI, KOJUIEKTOPHl M BOJOXPAHHJIMILIA.
Takue crctembl 0oJiee SKOHOMUYHBI, X Ha3bIBAIOT CUCTEMaMU COBMEIIEHHOro tuma. Oo-
11as CXeMa TaKOM CUCTEMBI ITOKa3aHa Ha puc. 2.2. Ha Takoi cucreme B BEpXOBbE MATUCT-
PaTIbHOTO KaHaa MPOEKTUPYIOT LIUTI03, U3 BEpXHEro Obedha KOTOPOro Bojia CAMOTEKOM MU
C MEXAaHMYECKMM NOABEMOM IOJIa€TCSl B HArOPHO-JIOBYME KaHAJbl, KOMAHAYIOIIUE HaJ
OCyIIIaeMou Tepputopueil. M3 HaropHoO-JIOBYMX KaHAJIOB BOJIA CAMOTEKOM PaCHPEAEIIIETCS
IUTI03aMU 10 TPAHCTIOPTUPYIOUIMM COOMPATEIISIM U OTKPBITHIM KOJUIEKTOpaM, OTKY1a IO

HaIopOM IOCTYIAET B 3aKPBIThIEC APEHBL. B Takol cXeMe OTKPBITBIE KOJUIEKTOPBI JOBOJSAT-
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Csl B BEPXOBBE IO CIEAYIOMIMX TPAHCIOPTUPYIOUMX cobupateneit. [Ipu 3ToM mutio3bI-
PETYIATOPBI IPOEKTUPYIOT B BEPXOBBSX U YCTBAX OTKPBITHIX KAHAJIOB.

Hauobonee cogepuiennwtii_ciocod yBIa)KHEHHS CEIbCKOXO3SIMCTBEHHBIX KYJBTYD -
noxneBanme. [Ipy noxneBaHny BoAa B BUJAE MEJIKMX Kalellb pa30pbI3ruBacTCs Haj I10-
BEPXHOCTBIO 3€MJIM € ITOMOILBIO JOXKIEBAIBHBIX MamH «®Dperar», «Bomkanka», KI-50
U IPYTUX, YBJIQXKHSSI BO3/1yX, PACTEHHs U BEPXHUI CJIOM MOYBBI, Oaroapsi 4eMy CHUXKa-
IOTCSl TEMIIEpATypa BO3/yXa M WCIAPEHHE BJard PAacTEHUsSIMU M NMOYBOW. JloKIeBaHue
IPUMEHNMO Ha BCEX TUIAX MOYB U IPH HAIMYMK PA3BUTOIO MUKpOpebe(da, HO B TIEPBYIO
oyepenpb TaM, TIE HeNb3s UCIIOJIB30BATh ITOAIIOYBEHHOE yBIIa)KHEHUE. /[0 IeBaHne OYeHb
s¢dexTrBHO Ha TOPPAHBIX TPYHTAX, Y KOTOPBIX MepecbixaeT B ocHoBHOM BepxHHH (0...30
CM) KOPHEOOUTAEMBIH CJIOH, ¥ Ha KyJIbTYpPHBIX ACTOMIIAX.

Bopna B 1o 1eBajIbHbIE MAILIMHBI MOXKET IMOJIABATHCS U3 HAITOPHBIX TPYOOIPOBOJIOB,
HO yallle 3a0UpaeTcs U3 OTKPBITHIX OCYLIUTEIBHBIX KaHAJIOB U PEK BOAOIPUEMHHUKOB C TIO-

MOIIBIO CTAIIMOHAPHBIX WJIM MEPEABUKHBIX HACOCHBIX YCTaHOBOK (puc. 2.29 u 2.30).
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Puc. 2.29 - OcymurenpHO-yBlIaKHUTEIbHAS CUCTEMA MallIMHAMU «Dperar»:
1 - macucmpanvusiii kKanan, 2 - wWa03-pe2yaamop; 3 - HACOCHASL CMAHYUsL,
4 - nanopnvle mpy60onposoodsl; 5 - mawuna « Dpecam»; 6 - OpeHadcHvle KoJ-
J1eKkmopwl; 7 - Openbvl
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Puc. 2.30 - OcymuTenbHO-yBIa)KHUTEIbHAS CUCTEMA C TPUMEHEHUEM
JKIII-64 «Boinkankax:
1 - pexa-so0onpuemHuk; 2 - OpeHadxdcHblil KoJIeKmop; 3 - OpeHbl-0Cyuumenu;

4 - HacocHas cmanyus; 5 - 3aKpbIMblL OPOCUMENbHBIL MPYOONPOBO0 C SUOPAHMAMU,
6 - 00dKCcOeBanNbHOE KPBLIO
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IIpn sTOM OCymIHMTENBHAS CETh, KaK MPAaBWIO, BBIITOIHACTCS 3aKpbITON. Takue
OCYILIUTENIbHO-YBIAXXHUTEIIbHBIE CUCTEMBI TPEOYIOT OOIBIINX KAUTAIOBIOKEHUMN.

H3 noeepxnocmuvix cnocoodo8 oOpouteHus Ha OCYIIAEMbIX 3EMJISIX MOKET
OBITh MPUMEHEH TOJBKO HOIUE 3AaMONAEHUEM.

DTOT crmocod YBIAKHEHUS 3aKJIFOYAeTCs B KpaTKOBpeMeHHOM (10 2...3 cyT.)
NOKPBITUU TTOBEPXHOCTH 3€MJIA CJIIOEM BOJIbI, OBICTPOM HACHIIIIEHUH TOYBOTPYHTOB U
MOCJIEIYIOIEM COpOCe M3IMIIHEH BOAbL. Takoe 3aTOIJIEHUE BBIIEPKUBAIOT TOJIBKO
MHOT'OJIETHHE TpaBbl MOCiE YKOCOB. [[03TOMYy yBia)KHEHHE 3aTOILIEHHEM MOYKHO
MIPUMEHATh HA MOMMEHHBIX XOPOIIO CIJIAHMPOBAHHBIX 3€MIISIX MPHU KCHOJIb30BAHUU
MX TOJBKO MOJ MHOTOJICTHUE TpaBbl. ECIIM TEPPUTOPHS HE CIUIAHUPOBAHA, TO MOCIIE
3aTOIJICHUSI BOJA OYJET 3aCTauBaThCs B TOHMKEHUSIX.

VYBrnaxkHeHue 3aToruieHueM npuMmeHstoT B [losbie u psge crpan 3amaaHoid
EBponbl. B CHI' Takoii crioco6 yBiaKHEHHS HE TTOTYYUIT PACIIPOCTPAHCHUSI.

Pestcum noonoueennozo yénarcnenus

[Ipy MOANMOYBEHHOM YBJIAXHEHUU IYTEM NOAAECPkKAHHUS YPOBHSA TPYHTOBBIX
BOJ Ha 33JJaHHOM T1yOMHE (ITUTENbHBIE TOAMOPHI) B IPEHAKHYIO CETh HEOOXOAMMO
HETIPEPHIBHO T0OJIaBaTh TaKOE€ KOJWYECTBO BOJbI, KOTOPOE KOMIIEHCUPOBAJIO ObI MO-
TepU €€ Ha  HCHapeHue C  MOBEPXHOCTH  NO4YBBL. [ 'MapomMoxyib

YBIIAXKHEHHS ¢ys (B 11/(C-Ta)) NOJDKEH COCTABIISTH:

qy3:0,116 e, (2.37)

IJI€ € — UCIIAPEHUE BIIard, MM/CYT.

[Ipyu UKIMYECKOM YBJIAXKHEHUM BOJIa B MOYBY MOAACTCS MOPUHUSIMU - MOJIMB-
HBIMA HOPMaMH, 3aBUCSIIUMU OT HUCXOJHOTO IMOJOKEHUS YPOBHSI TPYHTOBBIX BOJI,
JOMYCTUMOM BEJIIMYUHBI €€ MOAbeMa U BOJOBMECTHUMOW CrocoOHOCTH TouBhl. Ha-
npumMep, Ha VpreHcKol OCyIIUTENbHO-YBIAXXHUTEIbHOU cucTteMe B KueBckoil 00-
JACTU IPHU NOABEME YPOBHA IPyHTOBBIX BOJ ¢ ruryouHsl 100... 120 no 50 .. . 60 cm
noauBHBIE HOPMBI cocTaBisitoT 400. .. 600 M3/ra, wm o 12 v° Ha 1 em noabema. Jluist
ycnoBuii Ilonecess VYKpawHbl TOJMBHBIE HOPMBI, IIOJIYYEHHBIE B  OIBITHO-

MIPOU3BOICTBEHHBIX yCIOBUSX POBEHCKOM 001acTh, MpuBEACHBI B Ta0. 2.5.
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Tabmuma 2.5 - DaeMeHThI peXnuMa YBIAKHEHUS OCYIIaeMbIX 3€MeTTh B
ycinoBusix [lonecess Ykpaunsl ajis roga 75%-Hoi 00ecrie4eHHOCTH 110 OCaKaM

DJIeMeHThI pe:KMMa yBJIAKHEHUS

NpH IJIyOHHe 3aj1eraHusl YPOBHS
rpy:}LlTOBblx BOJ

NpHU r1y0MHe 3a1eraHus ygomm
rpyaToBbIX Box 0,7...1,3m

O M
OcymaemMble = =
3eMJIH = g 2 g
NOJIUBHAsI % 2 = Ss NOJIUBHASI % 2 = Ss
HOpMa, = e~ HopMa, s L a=
m/ra =3 SS= m-/ra =3 SS=
Sk 3 Sk 3
= =2 = =2
(=] (=]
['my6oxue 400...500 3..4 | 1400...1800 | 400...500 2.3 1000...1200
TOPDAHUKHA
Menkue 500...600 3..4 | 1500..2000 | 400...500 2.3 1000...1200
TOPSIHUKN
Munepanbnsie | 300...400 3..4 | 1200...1400 | 200...300 2.3 600...1000
3a00JI0YCHHBIC
TTOYBBI

OnTumanbHas MMPOOOJLKUTCIIBHOCTE IHHUKIIA YBJIAKHCHHA 110 KPOTOBBIM

IpeHam - 3...5 cyT, 10 TOHYapHBIM U IJIACTMACCOBBIM JipeHaM - 5...8 cyT. [ npose-

aeHust 3(Q(PEKTUBHOTO yBIAXHEHUS B TaKU€ CPOKU PACCTOSHHUS MEXAY ApEeHaMU-

YBJIQXKHUTEIAMH, KaK TTOKa3bIBAET MPaKTHKA, MTOJDKHBI ObITh Ha 30... 40% MeHbIIN-

MU, YCM MCIKAY APCHAMHN-OCYHIUTCIISIMU.

Ha puc. 2.31 npuBenena cxema K pacdeTy pacCTOSHUS MEXKIy APEHAMH IpU

YBJIAXXHCHUU 3CMCJIb:

Puc. 2.31 - Cxema K pacueTy pacCTOSTHUS MEXAYy JApeHaMU MPU YBIAKHEHUHU 3€MEIIb:
1 - nonostcenue YI'B 00 nauana yenasxcnenus; 2 - mo e nocje npo8eoeHus
V8IaMCHeHUsl; 3 - NOBEPXHOCMb 3eMIu; 4 - 6o0oynop; 5 - Opena
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HeobOxoanmoe paccrosiHue MEXIy IpPEHaMHU-YBIAKHUTEISAMH ONPEAEISIIOT 110

dbopmyne A. M. Snrens (puc. 2.31)

— ktys B (}1(2) — i hy) (238)
E—Ql/s (0,5h0—i—p.—/11)

n
— e ———— h
o th%_hgarcs X

ar 2.40
=) L (240

(2.39)

rae k - koappuureHt GuabTpauuu rpyHTa, M/CYT; fy - NPOJOIKUTEIBHOCTD
YBIQKHEHUS, CYT.; B - KO3 (OULNEHT BUCIUECTH; ho- TOATOPHBIA YPOBEHb BOJBI HAJ
ApeHoHu, M; hy U h, - ypOBHH TPYHTOBBIX BOJ MOCEPEINHE MEXKIY JAPEHAMHU JI0 U TI0-

CJIC IIPOBCACHUA YBIIAKHCHUA, M; § — HCOIOCTATOK HACBIMICHHUA ITOYBOTI'PYHTOB;

W - mapameTp, onpeaeieMblid 10 3aBUCUMOCTH arcsh x -runepOosimdyeckas GyHKITU,
ompenensemMas 1o rpaduky (puc. 2.32).

I'uapoMonyib yBJIaKHEHHS (B JI/C-Ta) HPU UUKAUUECKOM Y6AANCHEHUU OT-
PEIENSIIOT U3 YCIOBHS:

mHT

T s641,,

(2.41)

3
I'AC- qyg NOJIMBHAA HOpMa HETTO, M /ra; tyg - IPOAOJLKUTCIIBHOCTD YBJIAJKHCHUS, CYT.

greshx

i

-

~No
T

0,6

T

1 n i ] !

04 08 12 16 20 x

Puc. 2.32 - I'paduk 3aBucumoctu arcsh x ot x

Kaxk CBUACTCIILCTBYIOT JAHHBIC pACUCTOB, THAPOMOAYJIb YBJIIA)KHCHUA B IIOJITO-
pa-ABa pa3a MOXKCT IIPCBBIIIATH pvaCTHBIﬁ MOOYJIb CTOKa. HOC—)TOMy B OCYINIUTCIIb-
HO-YBJIAKHHUTCIBbHBIX CHUCTCMAX C TapaHTHPOBAHHBIM BOJOHWCTOYHHUKOM JTUAMCTPLI
KOJUICKTOPOB HYXHO PACCUUTBIBATH HA THUAPOMOAYJIb YBJIA)KHCHUA, YTO IIPUBCIACT K

YBCIIMYCHUIO UX NTUAMCTPOB.
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OpocurenbHble HOPMBI (MJIM CE30HHBIE HOPMBI YBJIQKHEHHS) B CPOKU IPOBE-
J€HUS YBJIAXXHEHUS ONPEIEISAI0T C OMOIIBI0 BOJIHO-0aaHCOBBIX pacueToB. Hauao
YBJIQXHEHHS MPUYPOUYMBAIOT K Hayaly Mecsla, B KOTOPOM IO PAacUeTy MOIYYUIICS
Ae(UINT MOYBEHHOMN BJIard, U KOPPEKTUPYIOT C yueToM (a3 pa3BUTHS PACTCHHIA.

[Tpu nmognouBeHHOM yBiaxkHeHUH 0 20% BOJIbI TepseTca HAa GUIbTPALIUIO U3
KaHaJIOB U Ha X0J0oCThie cOpochl. [10ATOMY MOJIMBHBIE OPOCUTEIBHBIE HOPMBI OPYTTO
COOTBETCTBEHHO YBEJIMYHUBAIOT.

B mpouecce skcmlyaTallii OCYLIMTENbHO-YBIAKHUTEIBHBIX CUCTEM PEKUM
YBIIQKHEHMS YCTAHABIMBAIOT IS PA3JIMYHBIX 110 BIAXKHOCTH JIET, HO 332 PAaCUETHBIN
IIpM NPOEKTHPOBAHWU MPUHUMAIOT pexuM Uil roga 75%-Hoil 00ecreyeHHOCTH
OCaJKaMH.

B kauecTBe MCTOYHHKOB YBJIA’KHEHHS] MOXKHO HCIOJIb30BaTh COOCTBEHHBIN
CTOK B KaHaJIaX U BOJOTOKAaX WJIM BHELIHUE (JOTIOJHUTEIbHBIE) NICTOYHUKHU BOIBI.

VYBnaxxHEHUE 3a CUET cOOCMBEHH020 CMOKA B KaHATaX U BOJOTOKAX HA3bIBAIOT
npeaynpeIuTeIbHbIM HIJII030BAHHEM.

Ilpeoynpeoumenvnoe wintozoeanue 3p(PeKTUBHO B MEPBOIi MOJIOBUHE BETeTa-
LIHOHHOT'O MEPHUOJa, IOCIE N0XKAEH (KOraa eIle He OIYCTHIINCHh TPYHTOBBIE BOJBI) U
1esecooopa3Ho, eciu IUIo@aAb BOJOCOOpa OCYIIMTEIBLHOM CHUCTEMBI IMPEBBHIIIACT
IJIOIIA b IUTF030BaHUs He MeHee yeM B 20...30 pa3. B TeueHue Bcero BereTaluoHHO-
ro mepuoja MpeAylpeauTesabHOe MIT030BaHne 3()PPEKTUBHO JHIIL HA OTIACIbHBIX
00JI0TaX MHTEHCUBHOTO TPYHTOBO-HAMOPHOIO MHUTAHMS, UMEIOUUX BEIUYHMHY IMOJ-
3eMHOTO mipuToka Oosee 1...3 mm/cyr. Ha OONBIIMHCTBE OCYNMIUTEIBHBIX CHUCTEM B
3aCYLUIMBBIE IEPUOJIBI COOCTBEHHOIO CTOKAa OOBIYHO HEJOCTATOYHO M HYXKHBI JI0-
MOJIHUTEIbHBIE UCTOYHHUKU BOJBI.

B kauecTBe 6neuwinux 600oucmounuKkoe MoryT OBITH COCETHHE PEKU, BOJO-
XpaHWIMIIA, O3€pa, CTOYHbIE BOABI W T. O. JIN KpPYNHBIX OCYIIUTEIBHO-
YBJIQKHUTEJIBHBIX CUCTEM OCHOBHBIM MCTOYHHMKOM JJISI YBIAXKHEHHS CIIYKUT PEUHOU
CTOK, HAKOIUICHHBI B BOJAOXPAHWIMIIAX BO BpEMs IMOJOBOJINN U MABOJAKOB. Tak, Ha
HprieHCKON OCYIINUTENbHO-YBIAXXHUTEIBHOW CHCTEME B BEPXOBbE PEKU MOCTPOCHBI

BojloxpaHmwmma «JlecHoe» (00beM Bombl 17 MIIH. M3) n «KopHunckoe»
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(06bem 4 MITH. M), obecreunBaroIme BoJIoi Bero cucteMy. Ha Tpy6exckoil ocymy-
TeJIbHO-YBIAXHUTEIFHON CHCTEME BOJla Ha yBJIaKHEHHUE 3abupaetcs u3 JlecHbl u C
TIOMOIIIBI0 HACOCHBIX CTaHIMI momaercs o peke Octep (MPOTUB ee TeUeHHs) B
BEpXOBbE peku TpyoOex.

Llenecoobpa3Hbl BOA0O0OOPOTHBIE CHCTEMbI, OCOOCHHO Ha TOJbJEPax, C HC-
MOJIH30BAHNEM HAIMBHBIX BOJOXPAHMIUIN WU JPYTUX BOJOHAKOMHUTENCH (CIeru-
aJIbHBIX KOJo/1eB U TpyO). Ha cuctemax BepTHKaNIbHOTO ApeHaka NCTOUHUKOM YB-
Ja>KHEHHSI MOTYT CIIY)KUTh TPYHTOBBIE BOJIBI.

OnHaKo BO MHOTHX CIy4asiX HE MPECTABIISAECTCS BOSMOXHBIM UMETh B COCTaBE
CHUCTEMbI 00ECTIeUeHHBI NCTOYHUK YBIIAXXHEHHS U3-3a OTCYTCTBUS YCIOBHM ISl CO-
OpYXEeHHsS IUIOTHH U TpeOyeMoil BOJHOCTH, a TakXe B CBSI3M C TEXHHUKO-
HPKOHOMHUYECKOHN HEeIeIeco00pa3HOCThI0 TIEPEOPOCKH CTOKA W3 JIPYTUX OacCeHHOB.
HNmenno B Takux ycnoBusix Haxoautes: 60... 70% HeGompINX 00bEKTOB OCYIICHHUS
YKpauHsbl.

[loaTOMy no cmenenu odecneuenus 60001 MEINOPATUBHBIE CUCTEMBI MOTYT
ObITh: 1) OCYIIMTENBHBIMU C MPEAYNPEIUTENFHBIM IIJTI030BaHUEM, B KOTOPBIX IS
YBJIQKHEHUS UCTIONB3YETCSI COOCTBEHHBIN CTOK; 2) OCYIIUTEIbHO-YBIAXXHUTECIbHBIMH

C rapaHTUPOBAHHBIM BOJOUCTOYHUKOM.

2.8. Oco0eHHOCTH NPOBeIeHUsI OCYIINTEIbHO-YBJIAKHAIOMMNX

MepOoNpUATHIA B YCJI0BHUSX €JI1A00NPOHUIIA€MbIX TPYHTOB

B VYxkpaunnckom Ilonmecse u Apyrux pailoHax OCYHWIECHHS IIMPOKO PaCIpOCTpa-
HEHBI BOJIHO-JIETHUKOBBIE OTJIOKEHUS, BKIFOUAIOIIIUE JIECCOBBIE MOPOIbl. Benencraue
cy(pd0o3r0OHHO-TIPOCATOYHBIX MPOIECCOB HA HUX BO3ZHUKIIA TMOHMKCHUS MW OJIIOII1A
- 3alaJuHbl TUIOMAAbI0 OT HECKOJBKHUX KBaJPATHBIX METPOB J0 HECKOJbKUX TeKTa-
poB. I'mybuna monmwxkeHuss B HuX cocrasisger ot 0,2...0,3 mo 1,5...2,0 m. B UYep-
HUTOBCKOM 00JaCTH, HAIPUMEP, TAKUE MOHMKEHHS 3aHUMAIOT 15...35% muoniaam.

B 3aMKHYTBIX MOHMKEHUSIX aKKyMYJIHPYETCS CTOK TalbIX BOJ W JIMBHEBBIX

0CaJKOB, BCIEACTBHE €/1a00il BOJONPOHMIIA€MOCTH MMOYBOTPYHTOB U claboil ecTe-
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CTBEHHOM IPEHNPOBAHHOCTH B OJI0/111aX U30BITOUHBIC BOJIbI 3aCTAUBAIOTCS HA JIJTU-
TEJIbHOE BPEMsI U 3aTPYAHSIOT UCIIOJIb30BAHUE TEPPUTOPUH.

JI1s1 MCKITFOUEHUST BO3MOYKHOCTH 3aCTOSI BOJIbI HAa MOBEPXHOCTU 3€MJIM M 00ec-
MEYEHUS] CBOEBPEMEHHOTO OTBOJA €€ B OCYIIUTEIbHYIO CETh Ha €JIa00 BOJONPOHM-
aeMbIX MOYBOIPYHTAX pa3padaThIBAlOT MEPONPHUATHS 110 OPTaHU3ALUA HOBEPXHO-
CMHO20 CMOKA.

Takue MeponpUsITUSI BKIIOYAOT:

1. BeipaBHUBaHUE W TJIAHUPOBKY MOBEPXHOCTH 3eMiH. [l1aHupoBKa sBIsETCS
BOKHEHIIIMM MEPONPUITUEM IO YCKOPEHHIO OTBOJA MOBEPXHOCTHBIX BOJ Ha TSXkKe-
JBIX TOYBOTPYHTAaX, BEAb BOJA Jydlle W OBICTpEe TEYET 1O TOBEPXHOCTH, YEM
(bUIbTpyeTCs Yepe3 TPAHIIICHHBIC 3aChITKH.

2. 3aceinky HeOonbpmux no miaomaau (1o 0,10 ra) u Hermybokux (o 30...40
CM) TTIOHUKEHUM, SIM U JINKBUIUPYEMBIX KaHAJIOB.

3. «PackpeiTHEe» 3aMKHYTBIX TOHMXEHUN ITyTeM BbIBOJA M30BITOYHBIX BOJ M3
HHX JIO)KOMHAMU C ITOJIOTUMH OTKOCAMH.

4. CTpOUTENICTBO B OOJIBIIMX IO IUIOMIAAM OJIOMIAX - MOHMWKEHUSIX KOJIOJ-
[E€B-TIOTJIOTUTEIICH.

5. YcTpolicTBO BoioeMOB-KonaHe (TJ1011aibto IpuMepHo 12% Oiro1ieB).

MepornpusiTusi M0 OpraHU3allK MOBEPXHOCTHOT'O CTOKA CJICAYET BBITIOIHATD C
COXpaHEHHWEM W BOCCTAHOBJICHHEM TYMYCOBOTO TOpH30HTa. [yOmHA Cpe3ku He
nomkHa mipeBbimare 10...15 ¢cM mpu MOIIHOCTH T'yMycoBOro ropusontra 20 c¢M H
20...25 cm mpu GoJIbIei €€ MOIITHOCTH.

ArpoMenuopaTUBHBIE MEPONPUSITUS — CHEIHUaIbHbIE NpPHUEMbl 00pabOTKHU
MIOYBBI, HAINIPABIICHHBIC HA YCKOpeHUe NOBEPXHOCMHO20 CMOKA; VAVUYUleHUe 800HO-
@usuyeckux ceolcmae epyHmos u ygeiudenue ux 6000npoHuyaemocmu, epepacrpe-
JIeJICHUE BJIard M0 TOYBEHHOMY TTPOQUIIIO.

K MepomnpustusiM mepBoil rpyIbl, HAlIpaBJIeHHBIM Ha YCKOPEHHUE MOBEPXHO-
CTHOT'O CTOKa, OTHOCATCS Y3KO3aroHHas BCIAIIIKa, yCTPOUCTBO O0p031, rpeOHEeBaHUE.

VY3K03aroHHYI0 BCIAIIKY BBIMOJHAIOT BIO0JIb YKJIOHAa MECTHOCTH 3aroHaMu

mmpuHoi 1o 10...40 M. Mexay 3aronamu o0pa3yroTcsi BEITYKIIbIN TPO(UiIs MOBEPX-
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HOCTU M pazbeMHbIe OOPO3/bl HA TITYOMHY BCHAIIKH, KOTOPBIE TaKkKe CIIOCOOCTBYIOT
YCKOPEHHUIO OTBOJIa TOBEPXHOCTHBIX BOJI B OCYIIUTEIHHYIO CETh.

BmecTo y3k03aroHHOM BCIHAIIKM MOXHO NMPUMEHSTH CIEIHalIbHbIE OOPO3Ibl,
YCTPOCHHBIE KaK BIOJb YKJIOHA MECTHOCTH (BMECTO pa3beMHBIX OOPO31), TaK H IO-
NepeK YKJIOHa (BBIBOJHBIE OOPO3/bI).

Ha cunbHOmnEpeyBlIa)KHEHHBIX 3eMJISIX YCTPauBaloT rpeOHM BBICOTOM 110 15 oM,
Ha KOTOPBIX BHICEBAIOT CEIIHCKOXO3SIICTBEHHBIE KYJIbTYPHI.

K arpomenuopaTUBHBIM MEpPONPUSTHUSIM BTOPOW TPYIIbI, HAMPABICHHBIM Ha
yIIydIllIEeHUE BOJHO-(PU3MYECKHX CBOMCTB TPYHTOB M IEpepachpe/ieieHue BIaru Io
MOYBEHHOMY MPO(]UITIO, OTHOCUTCS IIyOOKOE PHIXJICHUE MOYB.

I'nyboxkoe menuopamuenoe pvixiaenue (Ha rinyouny 0,7..0,8 M) - onHO U3
BOKHEUIITUX COCTABHBIX AJIEMEHTOB KOMIUJIEKCA MEpPONPHITHI, HANpPaBJICHHBIX Ha
VAyUueHue cmpyKmypHo20 COCMOSIHUS, NOGblUEHUe NOPUCMOCMU U 8000NPOHUYde-
mocmu noyg. CouetaHue TiayOOKOro PBHIXJIEHHS C BHECEHHMEM Ha KHUCIBIX IMOYBaX
OOJBITINX 103 U3BECTH U OPTAaHUYECKUX yAOOPEHUI MPUBOAUT K 00pa30BAHHUIO MOIII-
HOTO CTPYKTYpPHOTO BOJIONpPOHHUIIaeMoro ropuszonta. Haubonee s¢pdextuBHO 2nybdo-
KOe pulXjleHue Ha TSKENbIX 10 MEXCOCTaBy MUHEPAIbHBIX MOYBAX, I/I€ Ha TITyOHHE
30...40 cM wnm riyOxe 3aneraeT IUIOTHBIM WIUTIOBUANBHBINA TOPU30HT, MPEMSTCT-
BYIOLIUH MPOHUKHOBEHUIO BJIATM B HIKHUE CIIOM MOYBHI. ['TyOOKO€ phIXJIEHHE pa3-
pyLIaeT 3TOT BOJOHEMPOHHUIIAEMBIH TOPH30HT; MPH 3TOM BOJa CBOOOJHO Tepe-
pacrnpenesnsercs 1o BceMy MOYBEHHOMY MPO(UITIO U Jy4Ille MOCTYNaeT B APEHBI.

Jlnst  mpOM3BOJCTBA PBIXJICHUS NPUMEHSIOT PBIXJIUTEIA C TACCUBHBIM
(P-0,6/2,4; PVY-25/65, PH-80b) wimu c aktuBHBIM padouum opranom (BP-80,
BPH-8-3), nocneanue npu poIXJICHUH TPOU3BOJAT U BCTPICKY IpyHTa (BUOPOpPHIXJIE-
HHE).

Jliist mepepactpe/iesieHus Bllard 1o MoYBEHHOMY MPOQUIII0, T. €. MepeBojia U3-
OBITOYHOM BJIATW W3 MAXOTHOTO CJIOS B MOJNAXOTHBINA FOPU30HT U K 3aKPBITHIM COOU-
paTensiM, TPUMEHSIIOT KpoToBaHWe. KpOTOBHHBI, Tak € KaK M KPOTOBBIC JPECHBI,
yCTpauBalOT Ha YCTOMYMBBIX rpyHTaX. OHM TPECTaBIAIOT cOOON MpOJaBICHHBIC B

IPYHTE CIIELHAIBHBIMU KpoToBaTensiMu (Hanpumep, SKIM-2) nonoctu nuamerpom
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40...60 mm. OHaKO B OTJIMYKE OT KPOTOBBIX JPEH KPOTOBUHBI HApE3alOT HA MEHb-
myto rinyouny (0,4...0,5) M) ¢ pacctostausimu 1,0...1,5 M, OHM HE UMEIOT UCKYCCTBEH-
HOTO YKJIOHA U KONUPYIOT MOBEPXHOCTh 3eMIIH. DP(HEKTUBHOCTH TITyOOKOr0 pPhIXJie-
HUS ¥ KPOTOBAHMS TIOYB MPOCIICKUBACTCS HA MPOTSDKCHUH ABYX—TIITH JieT. [locie
ATOTO MX CJEAYyEeT OBTOPSATD.

ArpoMenuopaTUBHBIE MEPOIIPUATHUS KaK NIEPBOM, TaK U BTOPOU TPYMIbI MOTYT
MIPUMEHSATHCS caMoCToATeNbHO. Ho Hambombpmmii 3(HEeKT OHM Jal0T B COUYETAHHUH C

3aKpBITHIM JIpeHaxeM (puc. 2.33).

|06

Puc. 2.33 - KomOuHUpOBaHHBIN ApeHAXK:
1 - conuapnas opena; 2 - kpomosas Opena; 3 - NAXOMHbLU CAOU;
4 - noonaxommuli C0U; 5 - MPAHWENHAS 3ACHINKA

B mocnennem ciydae u TiyOOKO€ PBIXJICHHE, M KPOTOBAaHUE CIIETYET MPOBO-
IUTH TONEPEK Pa3MEIICHUs 3aKPBITHIX MaTEPUAIbHBIX JIPEH, a PACCTOSIHUE MEXIy
npeHamu yBennunBath Ha 20...30%.

OcobeHnocmoio npumeHeHus: 3auumHo-OuiIbmMpYIOWUx Mamepuaios st ApeH
Ha ¢J1a00 BOJONMPOHUIIAEMBIX MOYBOIPYHTAX SIBIIACTCS OOJBIIEE MPEBBIINICHUE UX

koad¢unmenta Guaptpanuu B 15-20 pas, yem ocymaeMbIX TPyHTOB.

2.9. YnpasJieHue BOAHBIM PeKMMOM NP MOMOIIH OCYIIUTEIbHBIX H

OCYIIMTECJIbHO-YBJ/IAKHUTCIbHBIX CHCTEM
Bce pPAaCCMOTPCHHBIC BBINIC OCYIIHUTCIIBHBIC N OCYHIIHNTCIIbHO-YBJIAXKHUTCIIbHBIC

CUCTCMBI ITIO3BOJIAIOT OCYIICCTBJIATH YIIPABJIICHHUC BOJIHBIM PCKUMOM I'DYHTOB. O,II-

HUM U3 HanOosee YPPEKTUBHBIX CUCTEM SIBISICTCS BEPTUKAJIbHBIN JPEeHaX.
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BeprukanbHblii JpeHaX - OJAWH U3 HOBBIX CIIOCOOOB MEIMOpALUHU, TO3BOJISIO-
I ONEpPaTUBHO YOPABIATh BOJHBIM PEXKUMOM MOYB M 3KOHOMHO pPAacXOA0BaTh
BOJHBIE PECYPCHI.

OCHOBHOI BHJI BEPTHKAJIBHOIO JPEHAXKA - BEPTUKAJIbHAsA CKBa)KMHA C OTKay-
KO BOJIbI U3 Hee HacocaMu. B cocTaB KOMILIEKCAa BEPTUKAIBHOTO APEHAkKA BXOMAAT:
COOCTBEHHO CKB@)XHMHA; MOTPYNKHOM 3JIEKTPOHACOC; OTBOJAIIMN BOAY TPYyOONpPOBOJ
WM KaHall, annaparypa Juisi aBTOMAaTH3aluu YIpaBiI€HUs! 3JEKTPOHACOCOM; MOJIBO-

Js11as JIMHUS DJIEKTpoTiepeiadu ¢ TpaHchopmaTopHOil moacTaniueit (puc. 2.34).

BeprukanbHble CKBaKMHBI YCTPAMBAIOT M3 METAIUIMYECKUX, aCOECTOLIEMEHT-
HBIX WK Xene300eToHHbIX TpyO aumamerpom 250...800 mm u rmyOunoit 20...60 M.
OcHOBHasl 4acTh CKBa)XXUHBI MPEACTABISET COOOM BOJONPUEMHYIO YacTh OOBIUHO C
KapKaCHO-CTEP)KHEBBIM (PMIIHBTPOM U TIECHAHO-TPABUIHONW OOCBHITIKOM, MTOBBINIAFOIICH
BOJI03aXBaTHYIO CIIOCOOHOCTh. HMXKHSS TiTyXast 4aCTh CKBaKHUHBI CIIY)KUT OTCTOMHHU-

KOM.

B cBsi3u cO 3HAYUTENHFHON CTOMMOCTBIO BEPTHKAIBHOTO JpeHaxa oH 3P eKTu-
BEH TOJIBKO B TOM CIIy4yae, €CJIM OJIHAa CKBa)KMHA MOXKET 00€CIIeUnTh OCyIllIeHUe boee
20...30 ra npu pagnyce BnusHuA cebie 300 M. [1o3TOMyY BEpTHKaIBHBINA IpEHAXK J10-
IyCKaeTcs MPUMEHSTh MPU HaJIUMYMU 3HAYUTEIBbHOM MomHocTH (H>25 M) Xopoio
BOJIOIPOHUIIAEMBIX TpyHTOB (k>5 M/cyT) win T1pud BOAONPOBOAUMOCTH
(k-H >150 m°/cyt.). CBepXy 3TH BOJONPOHUIIAEMbIE TPYHTEI MOTYT GBITh TIEPEKPHITHI

CYTJIIMHKaMH MOUTHOCTBIO 10 2 M WK Top(amu J1ir000H MOIIIHOCTH.

K miomansm ¢ OnaronpusTHBIMA YCIOBUSIMUA TNPUMEHEHHSI BEPTHUKAIBHOTO
ApeHaxa 1o reoMopQoJOTHYECKUM MPU3HAKAM OTHOCHUTCS MEPBbIe HAIAMOWMEHHBIC
Teppacsl pek [uenp, [lecHa, [Ipunare n 1iockue OpeBHEAUIIOBUATIbHBIE PAaBHUHBI B
nmpefenax BTOPOW M TPEThEW HAATIOMMEHHBIX Teppac ¢ IPYHTOBBIM M TI'PYHTOBO-

HAITIOPHBIM BOAHBIM ITUTAHUCM.
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Puc. 2.34 - Cxema cKkBaXKMHHON HACOCHOM YCTaHOBKHM BEPTUKAIBHOTO APEHAXKa:
1 - anexmponacocuwili acpecam; 2 - 8000N00beMHbIL MPYyOONPoeood; 3 - be-
MOHHBIU 020J1080K; 4 - MOKON0080OswuUll kKaberv, 5 - cOpOCHOU mpyObOnposoo;
6 - wxagh ¢ annapamypoui 018 a8MOMAMUYECKO20 YAPAGIEHUS DJIeKMPOO8USa-
menem; 7 - 30anue HacocHou cmanyuu; 8 - onopHoe ycmpoicmeo, 9 - axcniyamayu-
onnas xononua; 10 - epasutinas obcvinka; 11 - punemp cxeasxicunst; 12 - omemounux

Pacrionoxxenue npeH B IuiaHe MOXKeET ObITh: 1) MiomiaaHoe, KOrjJa CKBa)KUHBI
Pa3MeIaTCs PABHOMEPHO II0 OCYHIAEMOM TEPPUTOPHUM ISl OTKAYKH BOJABI U3 KaKO-
ro-mbo 6acceliHa MOA3EMHBIX BOA M TPeOyeMOro MOHMKEHUS UX YPOBHS; 2) TUHEH-
HO€, KOTJa JMHUA KOJOJLEB NEPEXBATHIBAET IIOTOK IPYHTOBBIX BOJ, MOCTYIAFOIIMH
U3 BOJAOXPAHUJIMIL, PEK WM MPUIIETAIOUINX BOAOCOOPOB. JIMHEHHYI0 CUCTEMY BEPTH-
KQJIBHOTO JpEHa)Xa CIEAYeT INPUMEHATH NPHU BOJONPOBOAUMOCTH IOICTUIIAIOIINX
nopoy He Meree 300 M/cyT. JIjist IOHMKEHHS YPOBHS IPYHTOBBIX BOJ HA OT/ENBHBIX
y4acTKax MPOEKTUPYIOT BEIOOPOUYHBIN APEHAK.

Jle6ut Q (M'/CyT) HECOBEPIICHHOH CKBAKMHBI B HEYCTAHOBHMBIIEMCS PEKUME

JIBUKEHUS OTIPEAEIISIOT 10 ypaBHEHUIO (puc. 2.35)

4nkHS

Q=
BRI

V-

2.41)
rZ
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rae k - koaduuueHt GuapTpanuu BOJOHOCHOTO closi, M/cyT; H - ero mor-
HOCTb, M; S - IOHWKEHUE YPOBHSI BOJIbI B CKBKHUHE MIPHU OTKAYKE, M; PEKOMEHIYEeTCSI
NpUHAMATh S<<05#; t - BpeMs OTKAa4KH, CyT, F - HAPYKHBIA PAIHyC CKBAXKUHBI

- 2
(c yueToM rpaBHIHON OOCBINKH), M, @ - KOA(P(UIIUEHT YPOBHETIPOBOJHOCTH, M /CYT;

el (2.42)

rzie B - KodQHUIHEEeHT BofooT AN, ¢ - Ge3pazMepHoe (BUIBTPAIOHHOE COPOTHB-
JICHWE, YYHTBHIBAIOIEE HECOBEPIICHCTBO CKBAXKUH [0 CTENCHH BCKPBITUS TLIa-

cTa, £=f(lg/H, H[r). J]Ina coBepueHHON ApeHbl = 0.

Puc. 2.35 - Cxema 1eiicTBHS BEPTUKAIBHON CKBaKUHBI

[To maHHBIM ombITa, yJIEAbHBIA N1€OMT HA | M IIIyOMHBI OTKAUKU JIPEHAKHBIX
KOJIOJILEB COCTAaBIsAET OT 4...5 n/c s cyrnmuHUCTBIX TpyHTOB 10 30...50 n/c g ra-
JIEYHUKOB.

Paguyc obnactu nutanus R (B M) BEPTHKAIbHON CKBa)KUHBI M JJIUTENIBHOCTD
OTKA4KHU f, HEOOXOIMMOM 711 oOecrieueHus] TpeOyeMoil HOpMbI OCYIIEHUS Hoc, BbI-

YUCIISIIOT 110 popMyiam

R=\Joi(Brl,), (2.43)

2
t=prR°H,. /0. (2.44)

CucreMaTnyecKuil BEpTUKAJIBHBIN JIPEHAX PaclojlaraloT Ha OCYIIAeMOM Tep-
pUTOpPUM IIO yrjaM, KBaJpaTHOM WM PABHOCTOPOHHENW TPEYTrOJbHOW CETKHU

(puc. 2.36).
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Puc.2.36 - Cxema pa3MelieHus CUCTEMaTUYECKOTO MIIOMIAJHOTO JpEHaXKa:
a u 6 -no K6aopamuoU U Mmpey2oibHOl PAGHOCMOPOHHELL cemKe

OTkauka BOJBI MOYKET MPOU3BOAUTHCS M3 KAXKIOW CKBaXXMHBI OTAENBbHO. [Ipu
HeGonpIHX gebuTax (o 100 M*/4) 1 HeGONBIINX PACCTOTHHUIX MEX/Ty CKBAKHHAMH
panuoHaibHee 2-4 CKBa)KHMHBI C TIOMOUIBI0 CU(OHHBIX TPYOOIIPOBOIOB COEAUHSTH C
OJIHOM LIEHTPaJIbHOM, OTKYJIa U OyJIeT MPOU3BOJIUTHCA OTKauKa BOJIbI. [lepeTok BOJbI
13 OOKOBBIX CKB)XMH B LEHTPAJIBbHYIO MPOUCXOIUT Oyarojaps pa3sHOCTH HAIOPOB
BOJbI B HUX.

JlpeHaxxHple CKBaXXHHBI 000PYIYIOT OOBIYHO MOTPYXHBIMA HACOCHBIMU YCTa-
HoBkamu Thna JI[B ¢ momaueit 85...300 m/u. OTKauka BOJBI M3 BEPTHKAIBHBIX
CKB&)XHMH OCYIIECTBJISIETCS B BECEHHMH TpENNoceBHON mepuon (He Ooree
10...15 cyT), a Takke BO BpeMsi OOMIJIbHBIX JICTHUX M 3aTSHKHBIX OCEHHUX JOXKICH.

Bo Bpemst oTkauku B paguyce 10 S0 M BOKPYT CKBaXKHHBI 00pa3yeTcst JOBOJIb-
HO TJIyOOKasi BOpOHKa Jienpeccuu, ogHako yepes 0,5...1,5 cyT. mocie 0CTaHOBKHU Ha-
COCOB YPOBHH IPYHTOBBIX BOJI BHIPABHUBAIOTCS, BOPOHKH 3aIOJHSAIOTCS BOJOM U 1O
BCEl OCYIIaeMOM TEpPPUTOPUM YCTAHABIUBAIOTCS MPUMEPHO OJIMHAKOBBIE TTYOUHBI

OCYIIICHHSI.

B 3acynumiBeie mepuoibl, KOT/ia YPOBEHb I'PYHTOBBIX BOJ OIYCKAeTCs TIIyOxkKe
ONTUMAJILHOTO M PACTCHHS HAUYMHAIOT MCHBITHIBATH NEPUIIUT BIarv, BEpTUKAIbHBIC
CKBQKMHBI MOYHO BKJIIOYATh ISl TTOJA4YM BOJBI HA yBIIaxkHeHHE. [Ipu aToM neneco-
00pa3HO ycTpauBaTh OACCEMHBI CYTOUYHOTO PETYIMPOBAHUS, KOTOPhIE HEOOXOIUMBI
JUTSI HAKOTLJICHUSI W TIPOTPEBaHUsI TPYHTOBBIX BojA. M3 OacceitHa Boga HAaCOCHBIMH
CTaHIMAMU TOJIAETCSA K JIOKJECBaJIbHBIM MamnHaM «Bomxanka», «®perar» u ap. B

9THUX YCIIOBHAX OCYIIUTCIBbHO-YBJIAXHHUTCIIBHBIC CHUCTCMbI C BCPTHKAJIBHBIM JpCHA-
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KeM o0ecreunBaroT dKoHOMUYeckui 3pdekt He Menee 200 $/ra mo cpaBHEHHIO C

CUCTCMAaMU I'OPU30HTAJIIBHOI'O APCHAXaA.

Pexum pa6OTBI BCPTUKAJIBHOI'O APCHAKA aBTOMATU3UPYIOT, YTO oOecrneynBaeT

BKJIKOYCHHEC U OTKJIIOYCHHUEC HACOCOB I10 33I[3HHOI>1 Imporpamme.

B ycnoBusix, korna BepXHUM Cl1aOOBOAOIPOHUIIAEMBIM CIOH MOLIHOCTBIO 0
10... 15 M noacTunaercss BOXOHOCHBIM TOPU30HTOM € TPYHTOBO-HAIIOPHBIMU BOJAMMU
MPUMEHSAIOT KOMOMHUPOBAaHHBIN TOPU30HTAIBHBINA U BEPTUKAIBHBII IPEHAXK.

BeprukanbpHas yacTh ApeHaka 00ecleunBaeT pa3rpy3Ky BOJOHOCHOIO IJIacTa
U CHIDKAeT B HEM HAIop ¥ TeM CaMbIM CHHXKAeT MOANUTHIBAaHHE BEPXHETo cIaboBo-
JOTIPOHMIIAEMOIO CJIOSl HAIIOPHBIMU BOJAMHU W ITO3BOJISIET YBEIMYMUTH PACCTOSTHUE

MCIKAY 'OPHU30HTAJIbHBIMHA APCHAMMU.

2.10. Tunbl ¥ 371eMeHTHI OPOCHTEIbHBIX CHCTEM.

Cnoco0bnI M1 TEXHUKA MOJIUBA

ODOCleefleClﬂ cucmema - ITO KOMIUICKC B3aMMOCBA3AaHHBIX COOpY)KCHHﬁ,

3IaHUHN U YCTPOUCTB, 00ECIEUNBAIOIINNA B YCIOBHUSIX HEJOCTATOUHOT'O €CTECTBEHHOTO
YBJIQKHEHHS ONTUMAJIbHBIN BOJIHO-COJIEBOM PEKHUM MOUBBI IS IOJyYEHUSI BBICOKHX
U YCTOMYMBBIX YPOKAEB CEIBCKOXO3SMICTBEHHBIX KYJIBTYP.

Tunbl opocUTENbHBIX CUCTEM: OTKPHITHIC, 3aKPHITHIC 1 KOMOMHUPOBAHHEIE.

Cornacuno JIBH B.2.4-1-99 «MenuopaTuBHBIE CUCTEMBI U COOPYKEHUS», B CO-
CTaB OPOCUTEIHOW CUCTEMBI BXOJST CJICIYIOIINE OCHOBHBIE 3JIEMEHTbI: HCTOYHUK
OpOIIEHMS; BOJI03a00pHOE U PHIO03aLIUTHBIE COOPYKEHHUSI; HACOCHBIE CTAHLIUU; OpO-
CUTEJIbHAs CETh, COCTOSIIAS U3 pacHpeleNuTeIbHbIX KaHAJIOB, JIOTKOB WM TPYyOoO-
MPOBOJIOB; BPEMEHHAs OPOCUTEIbHAS CETh; MOJUBHBIC U JI0KICBAIbHBIC MAIIUHBI;
JIPEHAXKHO-COPOCHAs! CeTh; BHYTPUCHUCTEMHBIE THIPOTEXHUUYECKUE COOPYKEHHUS; CO-
OPYXEHHUSI U yCTPOWCTBA HA 3aKPBITONl OPOCUTEIBHOM CETH; CPEICTBA YIIPABIICHMUS,
aBTOMATHUKH, JIEKTPOCHAOKEHHSI U CBSI3H; JIECOIIOJIOCHI; TOPOTH; TPOU3BOJACTBEHHBIC
U KUJIbIE 3[]aHUs SKCIUTyaTallMOHHOM CITy»Obl. B HEKOTOPBIX ciydasx opocHUTeNbHas

CHUCTCMA MOXKET HC UMCTh OTACIIbHBIX DJICMCHTOB.
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Cnoco0 opouieHus - 3TO MPUEM, C MIOMOIIBI0 KOTOPOTO OCYIIECTBISIOT MPO-
€KTHBI PEXUM OPOILIEHHUS CEIbCKOXO3SIIICTBEHHBIX KYJIbTYp IyTEM paclpeaesICHUs
BOJIbI 1O TIOJIF0 B HEOOXOMMBIX KOJMYecTBax U B TpeOyemblie cpoku. Kaxmomy cro-
co0y OpOIIEHUS] COOTBETCTBYET OMpPEICIICHHAS OPOCUMENbHAA CeNb U MEXHUKA NO-
auea.

TexHnka moaMBa — 3TO KOMIUIEKC MEPOIPUATUN, COOPYXKEHUU, 000pyaoBa-
HUS U MAaIlliH, C MTOMOIIBI0 KOTOPBIX OCYIIECTBISETCS TOT WM MHOM croco0 opoiie-
HUSL.

B MenmopaTuBHON NMpaKTHKE pas3iMyaroT MSATh CIIOCOOOB OPOILIECHHS: MOBEPX-
HOCTHBIM, JOKJIEBAaHUE, MEJIKOJAUCIIEPCHOE AOKIEeBaHUE (yBIAXXHECHHUE), BHYTPUIIOY-
BE€HHBIN U ITOA3€MHBII.

Ilogepxnocmmuwtit cnocod opouieHus (MOJIMBa) SIBISETCS CaMbIM JPEBHUM H
HauboJiee paclpoCTpaHeHHbIM. [IpH MOBEPXHOCTHOM TMOJMBE MMOYBA YBIAXKHSAETCA
IyTEM MOTJIOLIEHUS BOJBI, IOJAABAEMON HA MOBEPXHOCTh OPOIIAEMOr0 MOJISI CIUIONI-
HBIM CJIOEM WJIH B BUJE OTIAEIbHBIX CTPYH.

IloBepXHOCTHBIN €CMOCO0 MOJMBA UMEET YEThIPE PA3HOBUIHOCTU: 1O OOPO3-
0am; no NOAOCAM; CHIOUIHBIM 3aMONIEHUEM; 8bIOOPOUHBIM 3AMONIEHUEM.

Ilpu nonuege no 60po3oam Boaa ABUKETCS MO HAPE3aHHBIM IO MO0 yriayOJie-
HUsIM (00po371aM) He TIO0 BCel MOBEPXHOCTH, a TOJIBKO B MEXAYPAIbIX, IPU 3TOM IO/
cinoem Boabl HaxoauTcs aumb 20...30% moBEpXHOCTH MOYBBI. Y BIIAYKHEHUE ITOYBBI
MeXAy 00pO31aMU TPOUCXOIUT ITyTEM PACCACHIBAHUS BOJIbI MO KaMMILISpaM.

Ilpu nonuee no nonocam Boaa NBUKETCSI TOHKUM CJIOEM I10 IIOBEPXHOCTHU BBI-
POBHEHHBIX JUIMHHBIX YYacTKOB (IIOJIOC) M B IPOLIECCE JIBM)KEHHSI BIUTHIBAECTCS B
MIOYBY.

Ilpu nonuee cnaowinvim 3amonienuem HeOOIBIION YIaCTOK MOJS — Y€K, Or-
PaXIEHHBIN IO MEPUMETPY BAIMKOM, 3aTOIUISIOT BOAOW, KOTOpas HaXoHsCh B CO-
CTOSIHUH TOKOSI, IPOCAYNBAETCS B MIOYBY, YBIAXKHSA €€.

Ilpu nonuee 6vl60pounvIM 3amonnenuem BOAOW 3aTAINIMBAIOT HEOONIbIINE

Y4aCTKH OTACIIBHBIX paCTCHHﬁ.
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[ToBepxHOCTHOE OpPOIICHHE UMEET CIEAYIONINEe OCOOEHHOCTH: TIEPUOAUYHOCTD
ITOJIMBOB; 3allaChbl BJIAaI'k B IIOYBC PACXOAYIOTCA B MCKITOJIMBHBIC IICPHUO/bI; YBJIAXKHA-
€TCSl MPEUMYIIIECTBEHHO TOJIBKO MMOYBa; OOJIbIIME KOJEOAHUs BIAXKHOCTU TMOYBHI B
nepuoa MCxX/y IoJimBaMHu.

JoxkneBaHue — 3TO Crloco0 MOJIMBA, MPU KOTOPOM BOJIa pacipenesnsercs Hajl
MOBEPXHOCTHIO TOJISI B BUJE JOXKAS CIEHUATbHBIMU MalllMHAMH, YCTAHOBKAMU WM
arperaramu. OcobeHnocTtu AOKACBAHUA: YBJIAKHACTCA 1104YBA, PACTCHUA U IMOA3CM-
HBIM CJIOM BO3AyXa; MIyOMHA YBIAXXKHEHUS MOYBBI, KaK MPaBUJIO, MEHBIIIE, YeM TpH
MMOBCPXHOCTHOM II0JIMBC; BO3MOKHBI YaCTHIC ITOJIMBBI MAJIbIMU HOPMAaMH, YTO CO3J4acCT
OoJiee paBHOMEPHOE YBIIAKHCHUE TTOYBBI.

MeJsikoaucnepcHoe (a3p030J1bHOE) YBJIasKHEHHE - HOBBIM CIIOCOO OPOIICHUS,
CYIIHOCTb KOTOPOTO COCTOUT B PACHPEAECICHUH MTOJIUBHOMN BOJIBI B BUJI€ METbYANIIINX
Kamenek (a’po3osieil), MOKphIBAIOIMIKUX pacTeHus. Ero ocoOeHHOCTH: CHIKEHHE
TpaHCIUPAIMKU BJIard pacTeHUSIMU; CO3/IlaHUE ONTUMAIbHOTO MHUKPOKJIMMATa BOKPYT
pacTeHUii; YCTpaHEeHUE BIUSHUS aTMOCHEPHOI 3aCyXU; COXpaHEHUE CTPYKTYphI OY-
BbI; HE YBJIQXHSET MOYBY.

BHyTpHIIOYBEeHHOE OpOLIEHHE OCYIIECTBIAETCS ITyTEM BBEICHHUS BOJBI B Ia-
XOTHBIN CJIOM MOYBbl. BHYTpUIIOUBEHHOE OPOIIEHUE MO3BOJISIET: YMEHBIIUTh UCIA-
pEHUE C MOBEPXHOCTH MOUBbI; COXPAHITH CTPYKTYPY MOUBBI; MOJIEPKUBATH OMpeie-
JICHHYIO TTIyOMHY YBIQ)KHEHHS TIOYBBI; 00ECIICUNBATh HETIPEPHIBHOE BOIOCHAOKEHHUE
pacTEHUM.

IloazemHoe opomeHue (cyomppuramms) IpEJICTaBISICT COOOW YBIAKHCHHE
AKTHUBHOT'O CJIOS IOYBBI ITYTEM HMCKYCCTBCHHOI'O IMOABEMA W MOAACPKAHUA YPOBHIA
IPECHBIX TPYHTOBBIX BOJ. Ero 0cOOEHHOCTH: BO3MOXXHOCTb MCIOJIB30BAHUS TOJIBKO
npu Oe3yKJIOH-HOM penbede; BO3AEHCTBHE OTPAaHUYMBACTCS TOJBKO MOYBEHHO-
TPYHTOBBIM CJIOEM, HE OKA3bIBAaCT BIUSHUA HAa MUKPOKIMMAT TOJISI; UCIOJIb3YETCs
TOJIbKO Ha HE3aCOJICHHBIX C XOPOIIMMH KalUJUISIPHBIMU CBOMCTBAMHU MMOYBOTPYHTAX.

[Ipu Bcex crmoco0ax MOBEPXHOCTHOTO OPOIICHUS W JOKICBaHHS BOJA COIPH-

KacacTCia C HO‘IBOﬁ, IMOoTJI0omMacTCA IO 1 HAKAIUIMBACTCA B IOpaAX. B IMpoLeCCe Ioriio-
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IIEHUS U JBUKEHUS BOJABI B MOYBOTPYHTAX pa3anyaroT ABe (pa3bl. gnumovléaHue n
Purvmpayuio.

BrnutrbiBaHue mnpeacTaBisieT coOoi mepByr0 a3y HACHIIIEHUS TOYBOTPYHTA,
KOTJ]a MOJMBHAS BOJA MOCIEA0BATENbHO 3aMoiHsAET cBOOOHbIE TTOpHL. [Ipu monnse
IO T0JI0CaM U JO0KJI€BaHUEM BOJA, BIUTHIBASACH, IEPEABUIAETCSI BHU3, a NIPU MOJINBE
o 00po3/1aM — BHU3 U OAHOBPEMEHHO B CTOPOHBI M BBEPX 10 KaIUJUISPAM.

CkopocCTh BINUTHIBAaHUS U3MEHSETCS B 3aBUCUMOCTH OT COCTOSIHHSI ITOBEPXHO-
CTU TOYBBI, €€ MEXaHMYECOr0 COCTaBa MU BIAXKHOCTHU. M3MmepsieTcs B MM WM M B
€UHUIlY BpeMeHH (MUH, 4, CyT). B 3aBUCUMOCTH OT CKOPOCTH BIUTHIBAHUS MOYBOT-
PYHTBI IOAP3ACIAIOTCS HA TPU TUMA: claboBogonpoHuiiaeMeie (MeHee 50 MM 3a mep-
BBl Yac BIUTHIBaHUS); cpeaHeBogonponunaemeie (50...150 Mm); cumbHOBOAOMIPO-
Huiaemeie (0osee 150 MM 3a epBbIil Yac BOUTHIBAHUS).

[Tocne MOJIHOrO HACHIIEHUS TOP MOTJOIICHUE BJIArd MOYBOW IMEPEXOIHUT B
cienyrouyto gasy - ¢pazy ¢punsmpayuu, KOTopasi MOKET ObITh BEPTUKAIBHOMN (TIpO-
CaYMBAHME ITOJIMBHOM BOJbI BHU3) UM FOPU30HTAIBHOMN (ABMKEHHE TPYHTOBOM BOJBI
0 BOAONPOHUILIAEMOMY JIOKY ).

CrnenoBarelibHO, B Hayaje MOJUBA CKOPOCTh IMOIJIOMIEHUSI BOJbI MTOYBOM OKa-
3bIBAETCSI HanbOoOJIee BHICOKOM, a CO BpEMEHEM, [0 Mepe HACHILIEHUs MOp BOJON Ha-
pacTaHusi MyTH GUIbTPALIMH, OHA YMEHBIIAECTCS U MPUONMIKAETCA K TTOCTOSIHHOM 7St
paccMaTpUBAEMOTO TUIIA TIOYBOTPYHTOB BEIMYHHE — CKOPOCTH (DHIIBTpAITUH.

Texnuka nogepxnHocmmozo cnocooa opouieHus

IMosiuB mo Oopo3xam — Hanboyiee COBEPIIECHHBIN CIIOCOO CAaMOTEYHOTO IIO-
BEPXHOCTHOT'O OpPONICHUS — MPUMEHSIETCS JI1 MOJIMBA MPEUMYIIECTBEHHO MIUPOKO-
PAOHBIX TMPOMNAIIHBIX KYJIbTYp (KyKypy3a, caxapHas CBEKJa, OBOLIU, XJIOMYAaTHUK,
IIJIOIOBBIE M ATOAHBIE HACAXJEHUS U Jp.). [[puMeHsieTcss Ha HE3aCOJICHHBIX MOYBaX
Ha TeppUTOpHUH ¢ ykiIoHaMu He 6omee 0,03, Tak kak rnpu OoJbllIeM YKIOHE BOJIa pa3-
MOET 00pO3/ibl, CMOET MTOYBY U BBI3OBET €€ IPO3HIO.

Knaccuguxkayusa u ycmpoiicmeo noauenvix 60po3o:

1. Ilo rmyGuHe Oopo3abl MoapasensoTcs Ha: Mmenkue (8...12 cMm); cpenHue

(12...18 cm); Tiry6okwue (18...25 cm).
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2. 1o npOTOYHOCTH - HA MPOTOYHBIE (HE3ATOIUIIEMBIE) U TYIIbIE (3aTOIUIIEMBIE).

3. ITo mpoduito coyeTanusi — Ha MapabOIUIECKUE, TPANEIINONaTbHbIEC, ¢ Oep-
MOH, ¢ TeppacaMu, 00pO3AbI-IIEH; M0 JyIMHe — Ha KopoTkue (60...250 M) u piuHe
(250...500 m).

4. Ilo creneHn CenbCKOXO35MCTBEHHOTO MCIIOJIB30BaHUS — HA 3aCEBAEMbBIE U
HE3aCEBAEMBIE.

[lonuBHBIE OOpPO3ABI HApPE3alOT HABECHBIMU KYJIbTUBATOPAMHU-OKYYHUKAMU
KOH-2,8; KOH - 2.8I1; KPH - 4,2 u ap.

Bopo3nbl UMEIOT MpPerMyIIeCTBEHHO MapadOoIMdYecKoe WA TpamneneuaaibHOe
ceueHue ¢ mupuHou no axy 38...10 cM, ¢ 3anoxennem oTkocoB 1:1.

['myOuHy moJuBHBIX 00po31 MpUHUMAIOT §...25 cM. Paccrosnue mexay HUMU
3aBUCHUT OT BOJIONPOHUIIAEMOCTH W KaNWUISIPHBIX CBOMCTB MOYB U JOJIKHO OBITh
OPUHATO TAKUM, YTOOBI KOHTYPHI YBJIAXXHEHHUS JIBYX COCEIHHUX O0p03] cMbIKaIuch. C
YU4E€TOM 3TOT0 PACCTOSHUE MEXIy OOpo3gamMu NPUHUMAIOT: Ha JIETKUX TOYBaX -
50...65 cMm, Ha cpenHux - 65...80 u Ha TsoKenbix moyBax - 800...100 cwm.

llonus no menkum 60po3oam NMPUMEHSAETCS Ha XOPOIIO CIUIAHUPOBAHHBIX MO-
JSIX C MEIKOCEMEHHBIMU KYJIbTypaMH Y3KOPSAJIHOTO CEBa: JYKOM, MOPKOBBIO H JIp.
Menkue 60po3bl UMErT Tiyouny 8...12 cM, mupuny nosepxy — 30...35 cm. IIpo-
XOJIAT OHU B MAXOTHOM cJIO€ U 00J1a7al0T Xopoliei BogooTnayel. OnTuManbHbIN yK-
noH opotraemoit Tepputopun — 0,0005...0,003, uTo XapakTepHO IJis MOIM, MIIaBHEN
U JENbT PEK.

Ilonus no enybokum mynvim 60po30am TPUMEHSIETCS sl TIOJMBA OBOITHBIX U
MPOMAIIHBIX KYJIbTYp MpHu yKJIoHax Tepputopun menee 0,002. I'mybuna atux 6opo3a
nocturaet 25 cM, a mupuHa — 60 cM. bopo3npl 3amoSIHSIOT BOJIOM Ha TUIyOHMHY
18...20 cm, mociie yero nojady €€ NpeKpamarT U BoJa BOUTHIBAETCA B MOYBY. Jin-
Ha 3aTOIUIIEMOI OOPO3/bl 3aBUCUT OT YKJIOHA MECTHOCTU U MOXET OBITh OIpe/iesieHa
o dhopmyiie

I=(hy — h;)/i, (2.45)
rie h,u h; — TITyOMHBI HAITOJIHEHHS] COOTBETCTBEHHO B KOHIIE U T'OJIOBE OOPO3bI,M;

[ — YKJIOH JTHAa OOPO3IBI.
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Ilonus no npomounvim 60po30am TPUMEHSIETCS I OPOIICHUS BCEX MPOTIAIIl-
HBIX KyJbTyp npu ykioHax teppuropuu 0,002...0,02. [IosmB MOXKET OCYIIECTBIISTh-
Csl C TIOCTOSIHHOM WJIM TEPEeMEHHOM MOJIMBHOW cTpyeu, 6e3 cOpoca u co cOpocom.
Yame npuMeHsieTCsl OB MEPEMEHHON CTpyel. BHavane Boay moaarot ¢ pacxoaom
1...3 n/c. Korga Boma npoiiaet 85...90% nauubl 00po37bl, pacXo]i yMEHbIIIAETCS 10
0,5...1 n/c.

[TonuB mo mMpOoTOYHBIM OOpPO3AaM 3aBUCUMOCTU OT BIAXKHOCTHU MOYBBI, ITyOH-
HbI 3aJIeraHusl TPYHTOBBIX BOJ, IEPHUOJA POCTA U PA3BUTUSA PACTEHHUI MOKET MPOBO-
TUTHCS. B KAXJI0€ MEXAYPSAbE WIH uepe3 Mexaypsanbe. [Ipu nonuse yepe3 Mexmy-
psAlbe MOoJMMBHAsE HOpMa cHUKaetcs Ha 45...50%, a mpou3BOUTENBLHOCTh TPyAa MO-
Bbiiaercs Ha 35...40%.

Ilonus no 6opozoam ¢ meppacamu SIBISAETCS PA3HOBUIHOCTHIO MOJUBA IO TIPO-
TOYHBIM 00po3aM. CyTh €ro 3aKII0YaeTCsl B TOM, YTO MOJUBHBIE OOPO3/bl HAPE3AIOT
Ha PACCTOSIHWM, PaBHOM JABOMHOW mupuHe Mexaypsaauii — 120...140 cm omgna ot
JPYTOif; MEXIy HUMU HACHITIAIOT HEOOIBIION BaMK. MEXTy BaJIMKOM U TOJTMBHOM
0oposznoi obpazyercs Hebosbias (20...21 cM) Teppacka, Ha KOTOPYIO BBICAKHUBAIOT
paccajly OBOIIHBIX KyJIbTyp. Teppacku MO3BOJSIOT paccajonocaJOYHbIM MalluHaM
Jy4llle 3a/IeNIbIBaTh paccaay B MOYBY. bopo3bl-Teppackl Hape3aroT A0 MOCATKH CIie-
IUaJbHBIMA OKYYHHKaMH, HABEIIMBAEMbIMU Ha KyJbTUBAaTOp-oKyuyHUK KOH-2,8.

Tlonue no 6opozoam — wenam MPUMEHSIOT JJIS1 TIPOBEICHUS BIAro3apsIKOBBIX U
NPEANOCEBHBIX MOIUBOB OOJNBIIMMH OJUBHBIMA HOPMaMH Ha y4acTKaxX ¢ HEJIOCTATOY-
HO POBHOM MOBEPXHOCTHIO M HA IMOYBaX CO cIab0il BOIOMPOHUIIAEMOCTHIO. bopo3pl-
mend — OOBIYHBIE OOpO3[bI, B JHE KOTOPBIX JIENAIOT  IIENTb TITyOMHOU
17...20 cM u mmpuHOM 3,5 cM. ob6mias rryouna 6oposzasi-iienu — 35...40 cm. muny
UX MPUHUMAIOT TaKyIO K€, KaK U B HE3aTOIUIEMBIX OOPO3/1ax, a pacxoj BOJbI B Kaxk-
Iyt0 O0pO31ly yBEIMUMBAIOT B 2...3 paza. B cBs3u ¢ 3TUM NPOU3BOIUTENHLHOCTh TPY/Ia
YBEJIMYUBAETCS B HECKOJIBKO pa3 MO CPABHEHUIO C MOJMBOM IO OOBIYHBIM 0OpO3/1aM.

Paccrosiane mexay 6oposznamu-tensmu — 120...140 cm. HapesaroT ux 60po3-

nonaenarenem-menepe3om BIIH-2 umu BIITH-3. [To 6opo3aaM-11iensMm MOKHO MPOBO-
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JUTh W BETETAIlMOHHBIC TOJUBHI OBoImelH u KapTodens. B atom cimydae 60po3mbl-
IIEJIM HAPE3AI0T Yepe3 MEKIYPSIIbeE.

Ilonusé no onunnvim 60po30am. ITOT CIOCOO MOTUBA MOXKHO HUCIIOJBb30BATh Ha
XOpOLIO BBIPOBHEHHBIX y4yacTKax ¢ ykioHamu He MeHee 0,002 u Ha mouBax co cpen-
Hel U ci1aboil BOJONPOHUIIAEMOCTBIO MPU ITyOMHE 3ajeranusi TPYHTOBBIX BOJ OoJiee
2 M. [Ipy monuBe Mo JIMHHBIM OOPO37]aM OJTHOBPEMEHHO BKJIIOYAETCS B pabOTy 10
100 60po3, 9TO CIOCOOCTBYET 3HAUNUTEIBHOMY YBEITUYCHHUIO TMPOU3BOAUTEIHLHOCTU
Tpy/Jla MOJUBAIBIIUKOB.

JlnuHa 60p0o311 3aBUCUT OT MEXAHUYECKOTIO COCTaBa MOYB, YKIOHA OPOIIAEMOT0
y4dacTka u Moxet gocturath 500 m.

Jliist obecrnieueHusi BOJONOJaYM OJHOBPEMEHHO B OOJIBIIOE YMCIIO TOJUBHBIX
00po311 BEIBOAHBIC OOPO3BI HAPE3AIOT MO0 TOPU3OHTAISIM ¢ YKIoHOM He Ooree 0,001.
PaBHOMEpHOE yBIIayKHEHHE MTOYBHI 110 AJIMHE O0PO3]IbI, 0COOCHHO MPH YKIIOHAX OoJee
0,003, mocTuraetcs myTeM NpPOBEICHUS MMOJUBOB IEPEMEHHOM CTPYEil.

[Tpn monuBe Mo GOpO3/1aM MOXHO TIOJB30BATHCS PEKOMEHAAIMSIMU HAY9IHO-
UCCIIEIOBATEILCKUX YUpexkaeHui (Tadm. 2.6).

OcHogHble HedOCmamKu noauea no 60po3dam: HEPaBHOMEPHOE YBIAKHEHUE
MOYBBI MO AJIMHE 0OPO3/1bl, HEBBICOKAS MTPOU3BOJAUTEILHOCTh TPY/1a MOJIMBAJIBIIUKOB
(0,4...2,0ra 3a cMeHy), HEBO3MOXXHOCTh TOJa4¥ HEOOJBIIUX MOJUBHBIX HOpM. He-
CMOTpS Ha 3TO, MOJIMB 1O 00pO3/1aM MIMPOKO HcTob3yeTcs B CpenHeit A3uu u apy-
X pailoHax MpH BhIPALIMBAHUM XJIOMYATHUKA, OBOIIEH, TEXHUYECKUX KYJIBTYD.

IouB HAYCKOM MO MOJIOCAM - IPUMEHSIOT JJISI KYJIbTYP Y3KOPSIAHOTO TO-
CEBa: 36PHOBBIX KOJIOCOBBIX, OJIHOJIETHUX U MHOTOJIETHUX TpaB, MOPKOBH, JyKa U JIp.
[Ipu >TOM BOAa IBHMXKETCA IO MOBEPXHOCTH IMOYBBI, MOKPHIBas €€ ciioeM 2...3 cMm.
JIns1 HanpaBieHUs: ABUKEHUS BOJIBI MTOJIOCY C ABYX CTOPOH OTPAHUYMBAIOT BallMKaMU
(mamamu) wim 6opo3namu. [Ipumensiercs Ha Tepputopusix ¢ ykiaodom 0,002...0,02.

Knaccugukayusa u ycmpoticmeo nonoc. Paznuyaror Tpu BUja MOJIKMBA IO MOJIO-
caM: C TOJIOBHBIM, OOKOBBIM M KOMOWHHMPOBAHHBIM HAITyCKOM BOJIBI Ha TOJUBHYIO

0JIOCY.
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Tabmuma 2.6 - PekoMeHIyemMbIe mapaMeTphl MMOJTHUBHBIX O0PO31T

. E g . bopo3abl bopo3abi-menn ITosockl
- -~ ot -
= =) =
g" g >E E [>) 3} a
S=mE =E = - = E 5 = 2
- &= <S¢ < = < = < =
= =S = s = 2 o = 2 S = B S
S 2 m 5 = T = 5 = = = = 2 =
=z . s~ = =3 3 g3 = =
o = & = = > 8 = > 8 = =
Sz | & g
2 = =
MeHee 0,002... | 250...300 | 1,2...1,5 | 250...300 | 2,4...3,0 | 250...300 | 6...8
0,15 0,004
(Hu3Kasn) 0,004... | 300...500 | 0,8...1,2 | 300...350 | 1,6...2,4 | 300...350 | 5...6
0,007
0,007... | 350...400 | 0,5...0,8 | 350...400 | 1,0...1,6 | 350...400 | 4...5
0,010
0,15...0,3 | 0,002... | 200...250 | 1,2...1,5 | 150...250 | 2,4...3,0 | 200...250 | 8...10
(cpennsia) | 0,004
0,004... | 250...300 | 1,0...1,2 | 250...300 | 2,0...2,4 | 250...300 | 6...8
0,007
0,007... | 300...400 | 0,8...1,0 | 350...400 | 1,4...2,0 | 300...350 | 5...6
0,010
Ooiee 0,002... | 120...200 | 1,5...2,0 | 120...200 | 3,0...4,0 | 150...200 | 10..12
0,30 0,004
(BeIcokas) | 0,004... | 200...250 | 1,2...1,5 | 200...250 | 2,4...3,0 | 200...250 | 8...10
0,007
0,007... | 250...350 | 1,0...1,2 | 250...350 | 2,0...2,4 | 250...300 | 6...8
0,010

[To mupune nmonocsl aenstca Ha y3kue (1,8...4,2 M) u mmpokue (10 35 m), a

0 JUIMHE - Ha KopoTkue (10 50 M) u aiuunHbIe (10 500 M).

Jlist yeTpoiicTBa nojoc npuMeHstoT nosocogenarens [TAJI-K3VY-0,3, Banuko-

nenatens BITY-0,7, momocooOpazoBaTenu pyuKEPHOTO TUIIA U Apyrue opyaus. [Ipu

HApPE3KEC ITI0JIOC CTPEMATCA K TOMY, YTOOBI BaJIMKH, OI'PAHUYUBAIOIIUC UX, ObLIH Ia-

pasuienbHbl. [1lupuHa nmosioc yaie Bcero npuHuUMaeTcs paBHoit 3,6 u 4,2 M, a BeicoTa

BaJIMKOB IIOCJIC UX YCAAKHU — HC MCHCC 15 cm. HpCI/IMYHICCTBCHHO nonocoo6pa3013a—

TeJei: BHIPAaBHUBAIOT MOBEPXHOCTh BHYTPHU IMOJIOCHI U HE 00Pa3yloT pe3epBbl BAOIb

BaMKOB. [Ipyu ycTpoiicTBe MOJIOC BaJUKOAENATENIMH BAOJb BAJIIMKOB O0pa3zyroTcs

pe3epBbl IyouHOM 6...12 cM, 4TO 3aTpyJHSAET PAaBHOMEPHOCTh pACIpPEACIICHUS BOIbI

IO IINPHHC ITOJIOCHI.
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[[Inpokue MOoNMBHBIE TIOJIOCH OTPAHUYMBAIOT BBICOKUMH (10 30 M) M moJIoru-
MH (m=3...4) oTkocamu. Pa3paBHUBAIOT UX NOJIOCOAENATENIMHU-PA3PABHUBATEISIMA U
BOJIOKYIIIAMHU.

Ilonue ¢ 2onosnvim nyckom. IIpUMEHSIIOT TpPU  TPOJIOIBHOM  YKIIOHE
0,002...0,01 u monepeunom He 6oiiee 0,003. Boga u3 BpeMEHHBIX OpOCUTEIICH, MOJIe-
BBIX TPYyOOITPOBOJIOB MJIM BBIBOJHBIX OOPO3/ MOCTYNAET Ha MOJIOCHI IIUPUHON B OJMH
(3,6 uu 4,2 m) i aBa (7,2 uiu 8,4 M) mpoxoja TMCKOBOM cesniku. Banuku yctpau-
BalOT OJTHOBPEMEHHO C TOceBOM. [Ipu rmoceBe 3epHOBBIX U TPAB MX 3aCEBAIOT.

[TonmuB HamMycKOM IO TOJIOCaM, KakK MpaBUJIO, TPOBOSAT HOPMOH JoOeranHws,
T103BOJIAIONIEH YMEHBIINT HOJTMBHEIE HOpMBI ¢ 900...1000 M/ra 1o 500...700 m'/ra.
IIpu 3TOM mopavy Ha MOJOCY MPEKPAIAOT, Koraa Boaa npoiaer 75...85% ninHbl
MOJIOCHL.

[TonuB MOYXHO OCYLIECTBIISITH M IEPEMEHHOM CTpyeul. [ cMaunBaHus MOJO-
Chl ojatoT pacxoa Boabl 10...15 5/c 1 6osee Ha 1 M MIMPUHBI MMOJIOCHI, & 3aTEM €T0
YMEHBIIAKOT B 2...3 pa3a. [Ipy IIuMHHBIX 1T00CAaX YAEIbHBINA pacXxo] BOAbI HE CIENY-
€T IPUHUMATh MEHbLIE 3 JI/C, TaK KaK 3TO HE TOJIBKO YBEJIMYMBAET CPOKHU MOJIMBA, HO
U HE JaeT PaBHOMEPHOI'O MOKPHITUS MOBEPXHOCTH MOYBBI BOJOU. [[TMHa moJioc 3aBuU-
CUT OT MEXAHUYECKOTO COCTaBa, BOJOIPOHUIIAEMOCTH MTOYB U YKIIOHA.

Ilonus ¢ 6oxo6viM nyckom MPUMEHSIOT TIPU MPOA0JIbHBIX YKiIoHax 0,02...0,03,
CJIO)KHOM MHUKpopenbede u nornepednom ykione 6onee 0,002. TTomockl ¢ GOKOBBIM
IyCKOM BOJIbl OT/CJIAIOT APYT OT Apyra He BaJMKaMH, a BBIBOJHBIMU OOpO37aMu TIIy-
ounoit 25...30 cm. llupuny nosoc npuHUMAIOT KPATHOM IIUPHUHE CESITKU.

[TonuB ¢ OOKOBBIM MYCKOM II€J€CO00pPa3HO MPUMEHSTh Ha TSAXKEIBIX CYTJIMHU-
CTBIX MOYBax. Pacxo/bl BOJbI pH 3TOM noBeIIeHHbIE — 25...100 1/c. Boga Ha moso-
Cy MOCTYIAET Yyepe3 BOJOBBITYCKH WM MPOKOMbI. PaccTosiHue Mexy HUMHU MOJ0U-
paroT Tak, 4ToObl Beep IBUKEHHUS BOJbBI M3 OJHOIO BBIYCKAa CIUBAJICA C JPYTHUM.
VY nenpHbIN pacxol BOJBI HA | M IIMPHUHBI MOJOCHl YCTAHABIUBAIOT ONBITHBIM ITyTEM.
Jmmaa nonoc mocturaer 300 M u Gosee. [Ipon3BOMUTENEHOCTE TPYyla TIPHU TIOJIUBE

HeBbicokas — 0,8...1,5 ra 3a cmeny. HexocraTtku: HepaBHOMEPHOCTb YBIAXHEHUS
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MOYBHI, OONbIINE MOTEPU BOABI Ha (GUIBTPALUIO B 00po3aax, HU3Kas MPOU3BOIU-
TENbHOCTb.

llonus ¢ KoOMOUHUPOBAHHBIM NYCKOM TIPUMEHSIETCS TIPU CI0KHOM MHUKPOPEIh-
ebe u npoxonasHoM ykione 0,03...0,04 Ha HEe CIIIAHUPOBAHHBIX WM CIA0OCIIIaHU-
poBaHHBIX omaaax. [IupuHa mosockl MOXKET aocturath 15 M, a gmuHa — 400 Mm.
VY nenbHbIil pacxon Boabl 10...15 5i/c Ha 1 M mupunbl nosiocsl. Boga nogaercs Ha mo-
JIOCY U3 BPEMEHHOTO OPOCHUTEINS U BBIBOAHON 00po31bl. KoMOMHMpOBAaHHBINA HAMYCK
BOJABl CIIOCOOCTBYET IMOBBIINICHUIO MPOU3BOJUTEILHOCTH TpyJa IMpPU TOJUBE 0
2...2,5 ra 3a cmeHy.

IlonuB 3aTomjieHueM - JAPEBHEUIINMNA CHOCOO MOBEPXHOCTHOTO OPOILICHHS.
[IpumensieTcs MpEenMyIECTBEHHO ISl OPOLIEHUsI pUca, TUMaHOM OPOILLIEHUH U IPO-
MBIBKE 3aCOJICHHBIX MOYB. Pexke ero mpuMeHstoT JJisl OPOIICHUS JTIOLEPH, KYKYpYy3bl
Y 3€PHOBBIX KYJBTYD.

[TonuB 3aToIyIeHHEM MPOBOAAT HA OTPAKICHHBIX BAJIMKAX IUIOLIAJKaX-yeKax
miomaneo 0,2...50 ra. Yeku B pUCOBBIX XO34MCTBAX MMEIOT TOPU30HTAIBHYIO IO-
BEpXHOCTb. JlJi1 OOBIYHBIX TOJEBBIX KYJIBTYp OHM MOTYT HMETh YKJIOH
0,0005...0,001. Bona, moctynuBiiiasi B Y€K, 3aTOIISIET €ro cyioeM S...15 cM u BIUTHI-
Baercs B Mo4By. OCTaTOK BOBI MPU MOJUBE MOJEBBIX U KOPMOBBIX KYJIbTYp cOpachI-
BaroT. [Ipy nosiMBe 3aTOTIIEHUEM MOJIEBBIX M OBOIIHBIX KYJIbTYp BHYTPH YEKOB MOXK-
HO Hape3aTh OOpOo3Abl WM MOJOCHI, T.e. MPUMEHSATHh CMEIIAaHHBIN CHOCO0 TMOJHBA.
[Ipu sTomM oOecrieunBaeTcs OBICTPOE MPOABUKEHUE BOABI, 00Jiee€ paBHOMEPHO YB-
JaXHAETCS TMouBa, CHIDKaroTcs mnohuBHbie HOpMbI ¢ 4000...5000 mo 1200...
1500 M’/ra, IpOHCXOAHUT Golee GBICTPOE OCBOOOKICHHE UeKa OT M3OBITKA BOIBI, TAK
KaK OOJIBIIIMHCTBO CEJIbCKOXO3IMCTBEHHBIX PACTEHUM HE BBIIEPKUBAIOT JITTUTEIBHOTO
3aromieHus. KpatkoBpemenHoe 3aTtomieHue (10 2...3 CyTOK) YAOBJIETBOPUTEIBHO
NEPEHOCAT KYKypy3a, JIIEPHA, 03UMasi U SIpoBas IMILECHUIIbI, SYMEHB, OBEC, COPTO.

[Ton0XHUTENBHON CTOPOHOI MOJIMBA 3aTOIJIEHUEM SBJISIETCSA €r0 BBICOKAs MPO-
U3BOAUTENBHOCTH (20...50 ra B cMEHY Ha OJIHOTI'O MOJMBAIBLIUKA), KPYIJIOCYTOYHBIH

ITOJINB, BO3MOKHOCTD MIOJTHOM ABTOMAaTHU3alIuM IMPOLCCCa BOJOPACIIPCACICHU .
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OCHOBHOW HETOCTATOK — 3HAYUTEIbHBIC (PUIBTPANMOHHBIC TIOTEPU BOBI, IO-
3TOMY TOJIMBHBIE HOPMBI HocTratot 3000 M/ra u Gornee.

[Ipu opomieHun KyJnbTyp 3aTOILNIEHHEM OYEHb BAXKHO MPABUIBHO YCTAHOBUTH
pacxo/bl BOJBI, KOTOPHIE 3aBHUCST OT CTENEHU CIUIAHUPOBAHHOCTU M YKJIOHA OpPO-
Ia€MOM TEPPUTOPHUH, ILIOIIAAN YEKA U ITOJTUBHONM HOPMBI.

CBsi3b MEX]ly 9TUMH (PAKTOpAMH OMUCHIBAETCS YpaBHEHUEM

., = 0,01m+0,24¢g-21,51, (2.46)
rJie m - MOJHBHAS HOPMa, M/Ta; ¢ - YACHbHBIN Pacxoi BOJEI, JI/C; @, — IUIOMIAIb
Yyeka, ra.

Yem MeHbIIe YKIIOH MOBEPXHOCTH ue€Ka, TeM ObicTpee OH 3amosHsiercs. [Ipu
miomanu yeka S...10 ra, yToObl BEUIUTH NOJMBHYIO HOpMY 1000 M /ra HEO00XO0IUMO
HMMETH ylelbHbIN pacxon Boasl 70...90 n/c-ra. [Ipu ToM ke HOpME, HO MPH TLIOLIAIH
yeka 15...20 ra yaenabHbIN pacxo]l JoJbKeH ObITh yBeaudeH g0 110...130 n/c-ra.

IHouB nokAEBaHMEM - PACIIBUICHUE OPOCUTENIBHON BOABI MO IEHCTBUEM HC-
KYCCTBEHHO CO3/1aBa€MOT'0 Haropa Ha MEJIKHUE KaIlJld, KOTOPbIe B BUJAE JOXK/s Maja-
10T HAa PACTEHUS U NIOYBY, YBIIAXKHSSA UX U IPU3EMHBIN CIION BO3/1yXa.

[lepBbie OMBITHI MO MPUMEHEHUIO MOJIMBA JTOKACBAHHEM OBbLIM MOCTABJIEHHI B
Poccuiickoit umniepun B 1875 1. uwxxkenepom .. ApuctossiM. [1o3aHEE MOJUB TOXK-
N€EBAHUEM UCIIOJB30Bascs B ['epMaHnn, AHIIIMU U IPYTUX CTPaHaXx.

B nacrosmee Bpemsa B CHI' moxaeBannem nonusarot 40% opolaeMsIX ILIO-
maneid. B MongaBun goxaeBaHue ucnonbiyercs Ha 95%, Ha Ykpaune — 92%, B
Poccun — 70% mnonuBaembix 3eMenb. Ha 0a3e moxaeBaHHs YCHEIIHO pPa3BHUBACTCS
opouenue B benopyccun, [Ipubantuke, Heuepnoszemnoii 30ue Poccun.

brictpoe pazsutue nonuba noxjaeBanvemM B CHI' u npyrux crpanax oObscHS-
eTCs PSAOM MPEeMMYIIeCTB 3TOr0 Coco0a OPOIICHUs: BHICOKHI YPOBEHb MEXaHU3a-
MU 1 aBTOMAaTHU3allUH IpOoILiecca MOJINBa; BO3MOKHOCTh MPOBEICHUS MMOJIMBOB Ha I10-
JISIX CO CJIIOXKHBIM MHUKPOpEIbedoM, MPSMBIM U OOpPATHBIM YKJIOHAMH; MAaHEBPUPOBa-
HHE TIOMMBHBIME HOPMaMH B IIHPOKOM auarasone — 50...900 m’/ra 6e3 moTephb BOJbI

Ha TIyOMHHYIO QUIbTPALINIO; YIydlllaeT MUKPOKIMMAT U YCIIOBUS Pa3BUTHUSI KOpHe-
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BOW CHUCTEMBI PACTEHUI; YTO MPEAYNPEKAACT 3aCOICHUE U 3a00IaunBaHIE OPOIIae-
MBIX 3€MeEJIb.

Jlo’KIeBaHUIO TIPUCYIIM U HEAOCTATKM: OOJbIINE 3aTpaThl MeTajla Ha M3ro-
TOBJICHUE JTOKICBATBHBIX MAIIMH, yCTaHOBOK U TpyO (40...120 kr/ra), HEpaBHOMEp-
HOCTH TIOJIMBa TIPU BETPE, HEBO3MOKHOCTh ITyOOKOTO YBJIAXKHEHHS TSIKEIIBIX TOYB,
OTpULATENIbHAA PEaKIUs OTJACIbHBIX KYJIbTYp CEMEHCTBA MACICHOBBIX, BUHOTPAIA U
JIPYTUX Ha 3TOT CIIOCO0 OPOIICHUSI.

JlokneBanue 11e1ecoo0pa3Ho MPUMEHSATh Ha y4acTKaX CO CIUIONIHBIM pelibe-
(oM, 0E€3yKIIOHHBIX U MaJOYKJIIOHHBIX TEPPUTOPHIX C TTOUYBAMH CPETHEH U BBICOKOU
BOJIOITPOHUIIAEMOCTH JJIsI TIOJIMBA OBOIIHBIX, TEXHUYECKUX U 3€PHOBBIX KYJIbTYp, Ca-
JIOB, JIYTOB ¥ KYJIbTYPHBIX ITacTOMIII.

Buabl 1oxaeBaHus: 1o CpoKaM U XapakTepy yBIAKHEHUS TOYBBI U OMOJIOTH-
YEeCKOMY BO3JCHCTBHIO HA CEIIbCKOXO3SIMCTBEHHBIE KYJIBTYpPhl pa3anyaroT JBa BUAA
JOXKEBaHUs: 00bIYHOE U UMITYJIbCHOE.

[Ipy 00BIYHOM [10KJEBAaHUM BOJY MOJAIOT HA IMOJS B BUJIEC JOKIS CO 3HAUM-
TEJIbHBIM MHTEPBAIOM — 5...10 CyTOK 1J1s CO3AaHUsI ONTUMAJIBHBIX 3aM1acoB BJIard B
AKTUBHOM CJIO€ TIOUBBI M CMSITUCHHSI MUKPOKIIMMATa MIPU3EMHOTO ciios Bo3ayxa. s
9TOM 1M UCIOJB3YIOT JOXKJIeBajdbHble arperatel W Mamuubl J[JIA-100M,
JAA-100MA, 1JH-70, JIH-100, «®perat», «nenp» u ap.

[Ipy UMIYJIBLCHOM JT0KI€BAaHUU TOJUB OCYIIECTBISECTCS €KEIHEBHO, OOBIYHO
B MEpHOJI HamboJiee BBICOKHMX TEeMIEpaTyp BO3JyXa IS CHWKEHUS JedHIuTa ero
BJIQKHOCTU U YBJIAXXHEHHS TOYBBI. ANmnapaThl UMIYJIbCHOTO J0XK/E€BaHUs PadOTAIOT
OTAEIbHBIMU LMKJIAMH, COCTOSIIIIMMHU U3 MEpHo1a HakomeHus Boasl (4...10 ¢) u BbI-
OpacwiBaHUs («BBICTpENa») BOJbI B atMochepy (2...3 ¢).

Inemenmol u muUnbvl 004HCOCBATLHBIX CUCHIEM.

DJIeMEHTaMU JI0K/ICBAJIbHBIX OPOCHUTEIBHBIX CHUCTEM SIBJISIOTCS: HCTOYHHK
OpOIIIEHHUSI, HACOCHO-CUJIOBOE 000pYyJ0BaHUE, MOCTOSHHAS CETh KaHAJOB M TPYyOo-
MIPOBOJIOB, BPEMEHHAsI CETh KAHAJIOB WJIM OBICTPOPa30OpHBIX TPYOOIIPOBOJIOB, CTa-

MUOHAPHBIC UJIN ITOABUIKHBIC JOKICBAJIBHBIC aIlllapaTbl U MAalIWUHBI.
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[To meicTBUI0O W KOHCTPYKTHBHBIM OCOOCHHOCTSM JOK/ICBAJIbHBIE CUCTEMBI
JESTCSA Ha CTAllMOHAPHBIE, MOTYCTAIMOHAPHBIE U TIEPEABUKHEIE.

B cranmonapHbIX cucTeMax BCE 3JIEMEHTBI, KPOME JOKIEBaJIbHBIX MAIWH H
arperatroB, 3aHUMAIOT MOCTOSHHOE MOJIOkKeHUEe. Takue CUCTEMBI 11eJeco00pa3Ho aB-
TOMAaTU3UPOBATH C UCMOJb30BAHUEM CTALIMOHAPHBIX JT0KIEBAIBHBIX allllapaToB.

B Moungasuu ¢ 1967 r. neiicTByeT aBTOMaTU3UPOBAHHS CHUCTEMA JO0KIEBaHUS
Ha tromaan 150 ra. Ha ygacTkoBeIx TpyOompoBogax depe3 70 M B maxMaTHOM II0-
PSAIKE YCTAHOBIICHBI THIPAHTHI C TUAPOYIPABISEMBIMH KJIallaHAMH U J10KE€BAJIbHBI-
mu anmnaparamu J{H-1 ¢ nanopom 0,45...0,52 Mlla, pacxomom 25...29 n/c u panny-
com neiictBus 50 M. YmpaBiieHHE CHCTEMOW OCYIIECTBIISECTCA MPOrPaMMHBIM YCT-
POMCTBOM, HAXOASAIIMUMCS B HACOCHOM CTaHLIHH.

Bosnbiiiie BO3MOXKHOCTH JJIsI pa3BUTHSI CTAllMOHAPHBIX aBTOMATHU3UPOBAHHBIX
NOKJIEBAJIbHBIX CUCTEM UMEIOTCS B MIPEATOPHBIX pailoHax ['py3un, Apmenuu, Kupru-
3un, B Tajpkukuctane u AzepOaiipkane, re Uil JOXKIEBAHUS MOXKET ObITh HCIOJb-
30BaH €CTECTBEHHBIN HAMOP BOJ TOPHBIX PEK.

B mosnycTanmoHapHbIX J0XKAEBAJIbHBIX CHUCTEMAaX IMOJBUKHBIMU MOTYT OBIThH
pacrpeenuTeabHbIe U J0XKIeBalbHbIE TPYOOIPOBOBI, JOK/I€BAIbHBIE MAIIMHBI U
ycTaHOBKU. Takol TUN cucTeM Hanbojee paclpoCTpaHeH.

B nepeaBrKHBIX cUCTEMax BCE JIEMEHTHI B IIPOLIECCE MOJINBA MTEPEMEIIAIOTCS.
Takue cuctempl OOBIYHO WMEIOT HEOOJBINYIO TUIOMAAb (OBOIIHBIC YYACTKH, KYJib-
TypHBbIE TAaCTOMIA), TJIe HEe TpeOyeTCsl MPOITycKa OOJIBIINX PacX0/I0B.

MegkoaucnepcHoe yBjaaKHeHHe

MenkonucnepcHoe (a3p030JbHOE) YBIAXKHEHHUE SIBISETCS OJHUM W3 HOBBIX
CIIOCOOOB OpPOIIEHUs, KOTOPBIM HCIONb3yeTcs: sl 3()PEKTUBHOIO PETyIUpPOBaAHUSA
MUKPOKJIMMATA MPU3EMHOTO cJI0s1 Bo3ayXa. CyIIHOCTh €ro CBOJUTCS K PACHbLICHHUIO
(IUCTIeprupoBaHUI0) OpOCUTENIbHOM BOABI HA Meykue Karmiau (50...300 MkM), KOTO-
pbI€ TOKPHIBAIOT JTUCTOBYIO MIOBEPXHOCTh PACTEHUIN U HE CKATBIBAIOTCS C HEE HA I0Y-
BY, @ OCTAIOTCS JO0 MOJIHOTO UCMApPEHUs. DTOT MPOIECC COMPOBOKIAETCS MOBBIIICHU-
€M OTHOCHUTEJIbHOW BJIAKHOCTH BO31yXa, CHUKEHHUEM TEMIIEpaTyphl JIMCTOBOU IIO-

BCPXHOCTH, COKPAIACT PaCXOJ BJIarkd Ha CyYMMapHOC BOI[OHOTpe6J'IeHI/I€, JalmuimacT
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pacTeHus ot aTMoc(hepHON 3acyXH, CIIOCOOCTBYET aKTUBU3ALUU Mpoliecca (OTOCUH-
T€3a U MOBBINICHUIO YPOKAHHOCTU CEIBCKOXO3SICTBEHHBIX KYJIbTYD.

MenkoaucnepcHoe yBiaxuenue (MY) mpoBoadT, Kak mpaBUiiO, TOJBKO B
JTHEBHBIE Yachl, KOT/Ia TeMIlepaTypa BO3JIyXa MPEBHIMIACT (HU3HOJOTUIECKAE OITH-
MaJIbHbIE 3HAUEHUS JUIsl Pa3BUTHUS CEIIbCKOXO35MCTBEHHBIX KyIbTyp. Hopma pazoBoro
nonusa coctaisieT 80...600 n/ra B yac.

HucneprupoBanue Boabl npu MY ocymiecTBiseTcs TyMaHOOOpPa3yrOIUMU
yctanoBkamu TOVY-6, TOY-7 u np. TymaHooOpa3syromias YCTaHOBKA COCTOUT W3
JIBYX OCHOBHBIX YaCT€U: F€HEPATOPA BBICOKOCKOPOCTHOTO MTOTOKA BO3yXa, B KAYECT-
BE€ KOTOPOTO UCIIOIB3YIOTCSl Ta30TypOUHHbBIE aBHAJABUTATEIN, OTPA0OTABIIINE JIETHUN
pecypc, U COIUIOBOrO ammapara ¢ BOAOPACHPENEIUTENbHBIM yYCTPOUCTBOM. JlnnHa
(hakera akTUBHOTO pacnpenesieHus Boasl n3Mensiercst ot 70 mo 150 M B 3aBuCHMOCTH
OT CKOpPOCTH M HampaBieHus BeTpa. Pacxon Boasl coctasigeT 100...300 n/mMuH., HO
e 6oxee 20...30 M’/a Ha 1 ra. [TepeBIDKCHIE arperaTa Ha HOBYIO MO3HIIHIO OCYIIe-
CTBISICTCS TPAKTOPOM depes 3...4 4. [Ipu moiHoM passopote corta Ha 360° u cpes-
Helt nnuHe gakena 100 M ¢ o1HON MO3UIMU MOXKHO YBJIQXHSTh OKOJIO 4 ra ¢ pacxo-
oM BoAbl okoJio 20 M/Ta. JlHeBHasi MPOU3BOAUTEILHOCTh YCTAaHOBKM — 16 ra, ce-
30oHHag — 190 ra. YcraHoBka MOXET paboTaTh OT 3aKpPBITOW CETH C pa3MelleHHEM
rugpanToB yepe3 200 m.

JUis mpoBeneHus yBinaxHeHus: yctaHoBka TOY moxker 3abuparh BOJy U3 aB-
toupcrepasl 3MJI-130 emxocTsio 12 M. IIpH CKOPOCTH MEPEABIKCHHS arperara
9 kM/4 pacxon BOJbI Ha YBIIAXXHEHHUE COCTABUT OKOJIO 2 M/Ta, a 3a OpPOCUTEIbHBIN
ce3oH — 120 m'/ra. 3a 10 u paGOTHI arperata MOXKET OJHOKPATHO YBIAXKHHTB ILIO-
maae 900...1000 ra. [lns 3anpaBku nuctepHa Ha kaxaeie 100 ra 1ocTaTouHO UMETH
OJIH THJIPAHT.

Bo BHUUI'uM paspaboTaHo crnenuaibHOEe 000pyJA0BaHWE, MO3BOJISIOIICE
OCYIIECTBJIATh MEJIKOoAUCHEpPCcHOE yBIaxHeHnue arperatoM [J/A-100M. Bo BHIIO
«Pagyra» pa3paboTaHa KOHCTpYKIUs cTauumoHapHou cuctembl MJY, koropas
BKJIIOYAET HACOCHYIO CTAHIINIO, TPYOONPOBOJHYIO CETh U MayThl C CaMOYCTaHaB-

auBaronieiics mranroi ¢ ¢gopcynkamu. Bwicota mautel — 10 M, o0mmuii pacxon
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dopcynok — 0,3...0,85 n/c, pabounit mHanop — 0,15...0,40 MIla, komuectBo ¢opcy-
HOK — 22. Ha opomaemo# miomaay MadTsl pacCTaBISAIOT IO TPEYTOJIBHOM CXEME.

dopcynku i1 MY MoryT umeTh pasivyHyr0 KOHCTpyKuuto. Ilpu orcyrcer-
BUH CIIELMAIIBHOTO 000pynoBaHus MJY MOXeT oCyIIecTBISTHCS OOBIYHBIMH pac-
NBUIMTEISIMA MHUHEPAJIbHBIX YIOOPEHUN U OINPBICKUBATEISIMU SIOXMMHUKATOB THUIIA
OBT-1, OII-450 u np.

BHyTpunoyseHHoe OpoLIeHUE H CYOUppPUTanus

IIpy BHYTpHUIIOYBEHHOM OpPOLIEHUM IOJMBHASI BOJA MOABOJMUTCI C HEKOTOPOU
rTyOWHBI HEMOCPEACTBEHHO B KOPHEOOUTAEMBI CJIOW MPHU MOMOIIM YBIaKHUTEIEH
paznu4HbIX KOHCTpyKUUi. [Ipn 3TOM oOecrieunBaercsa Xopoluas a3pauus NOYBEHHO-
IO CJI0s1, HAa MPOTSKEHUHU BCErO BEr€TALIMOHHOTO NIEPHO/Ia MTOAIECPKUBACTCA 3aJaHHAS

BJIQ)KHOCTB ITOYBEI 0€3 3HAYNUTEILHBIX IMOTCPb BOJHLI.

BuyTtpunousenHoe opouieHue Hauoosee 3pHEeKTUBHO B pailoHax ¢ AePUIIUTOM
OpPOCHUTEJIbHOW BOJIbI M B MEPBYIO OYEPE/lb B XO3SMCTBAX, Il Ha OPOILIEHUE MOXKHO

HCIIOJB30BaTh X03IMCTBEHHO-OBITOBBIE U ZKHNBOTHOBOJYCCKHEC CTOKH.

Cy1iecTByeT HECKOJbKO pa3HOBUOHOCHEN 8HYMPUNOYBEHH020 opouieHus. 1o
Hanopy 6 cemu PaznyaloT: HAMOPHBIE C TPABUTAMOHHO-KANWUIAPHBIM YBIAKHEHU-
€M, HU3KOHAIOPHbIE C KAaMWUIAPHO-TPABUTALMOHHBIM YBIQKHEHUEM M aJCOPOIIMOH-
Hble (BaKyyMHBIE) C KaMWUISPHBIM yBJIa)KHEHHEM MouBbl. Hanbomsiee pacnpocrpa-

HCHHC ITOJTYHYHIJIN HU3KOHAIIOPHBIC CHUCTCMBI.

Cucremsl BHYTPHUIIOUBCHHOI'O OPOILICHUSA no I’lpOOOJZOfCMmeﬂbHOCWlu HaXO0XJIC-
HUA YBHa)KHHTeHbHOﬁ CCTH HA YHACTKC JACJATCA Ha CTAHMOHAPHBIC, IMOJTYyCTAallHOHAP-
HbIE ¢ MOOMJILHBIMU HHBCKIIMOHHBIMHW MallWMHAMM, CTAIIMOHAPHO-CC30HHLIC (KpOTO-
BbIC YBJIAXHUTCIIN, MUKPOIIOPUCTHIC YBJIa)KHI/ITCJII/I), BPCMCHHBIC IJIA OOAHOPA30BOI'0

nojab30BaHus (KpoTroBanue). Hanbomnee pacipocTpaHeHbl CTallMOHAPHBIE CUCTEMBI.

Ilo koncmpyKyuu yBIa)KHUTEIBHOM CETH OHM OBIBAIOT C TPyOUaTHIMU MOPHUC-
THIMU YBJIQKHUTENSIMUA (TOHYApPHBIE U KEpaMHUeCcKue TpyOKu); TpyOuaThiMu nepdo-
PUPOBAHHBIMH YBIQKHUTEISIMI; NHHEKIIMOHHBIMHU YCTPOUCTBAMU (TUIPOOYPHI, TH/I-

porymka A OCCKOHTAKTHOM HWHBCKIOHUH, KYJIbTHUBATOPLI C IIOJIBIMH COINHWUKaAMH-
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uHbeKkTOpamu). Hambonee pacmpocTpaHeHBI CHCTEMBI ¢ TpyO4daThIiMH Tephopupo-

BaHHBIMH YBJIQ)KHUTCIISIMU.

Dnemenmosl mexXHUKU OpouieHusn. TIyOMHa 3allOKCHUS YBIIAKHHUTENCH
(0,4...0,6 m); nanop B yBinaxuurenax (0,2...0,5 m); yAenbHBIN pacxol YBIaKHUTE-
nei (0,02...0,33 n/c va 100 M gunel); pymHa yBiaaxuurteneit (50...200 m); paccros-

HUE Mexay yBiaaxuuteasamu (1,0...3,5 M); TpoAOJKUTENBLHOCTD MOJIMBA.

Ha BCIIMYMHY 2JICMCHTOB TCXHHUKHN BHYTPUIIOYBCHHOT'O OPOIICHUA BJIMAIOT BO-
AOIIPOHHUIACMOCTL II04YB, YKJIOH, CJIIOKHOCTDH MI/IKpOpCJILe(I)a, MYTHOCTb BOJBI. Ot
IMPUHATBHIX 3JICMCHTOB TCXHHMKHU OPOHICHHA 3aBUCUT Ka4CCTBO ITIOJHMBA, KOTOPOC OILC-
HHUBACTCA PABHOMCPHOCTBIO YBJIA)KHCHUA II0 IOJIMHC, FHY6HHOﬁ HCYBJIAKHACMOI'O

CJIOS TTOYBBI, INTYOMHHOM YTEUKOMN BOJIBI.

JUIMHY YBIQXHUTEIS MOXHO ONPENEIUTh IO 3aBUCHUMOCTH [= QNf, rae
3
Q — pacxox B TOJIOBE YBIQXHUTENA, M/C; V — CKOPOCTh BIIUTHIBAHUS BOJBI B

MOYBY, M/C; f — CMOYEHHBIN EPUMETP YBIAKHUTENS, M.
[Tpo10KUTETEHOCTE TIOJIMBA MOKHO HAWTH TT0 hopMyIIe

_ma

=me (2.47)
qn

3
rac n — 1oJruBHAsA HOpMaA, M /ra; @ — opomracMasd 1iiomanab, ra; g — pacxod BO-

) 3 V)
Abl, IOJaBACMOUN OAHUM YBJIAJKHUTCIICM, M /‘1; n - KOJIMYCCTBO YBJIAXKHUTCIICH.

Pacxon yBnaxHUTENs Ha METP JUIMHBI ¢y,=ah, TI€ a - TapaMeTp, 3aBUCAIINN
OT BOJHO-(U3NYECKUX CBOMCTB MOYBBI M CTENEHU Nepopanyy yBIAKHUTEIEH;

h — Ib€30METPUYECKUN HAIIOP B YBIIAXKHUTENE, M.

[TapameTp a onpenenstoT No 3aBUCUMOCTH

mTB 1077

_ | 2.48
“” 86,41, (248)

rac T - KOIMYECTBO TaKTOB BOI[OO60pOTa; B - PaCCTOAHUC MCKIY YBIAXKHUTC-
JaMu, M; t - MEXKITOJIMBHOM nepuod Ajid CaMoro Hallps’KCHHOI'O I10 BOI[OHOTpe6J'Ie-

HHIO MCCi1a, CYT, hp - paC‘{CTHBIﬁ HaIlop HaJd OCbIO YBJIAJKHUTCIIA, M.
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Koncrpyknus cucremsbl. CucteMa BHYTPUIIOUBEHHOI'O OPOILIEHUSI COCTOUT U3
HAaCOCHOM CTaHIIMM, OYHCTHBIX COOPYXEHUH, PACIPEAECIUTEIbHON U YBIIA)KHUTEIb-
HOW CETH, BOAOBBIIYCKHBIX COOPY’KEHUH, BOJOOTBOIHOIO a3pallMOHHOTO TpyOonpo-
BOJIa, KOHTPOJIbHO-BEHTHJIALIMOHHBIX COOPY>KEHU.

O4nCcTKa OPOCUTEIBHBIX BOJ OCYIIECTBIISIETCS CETYATBIMA W I'PaBUIMHBIMU
¢uibTpaMu, a CTOYHBIX BOJ — B CHELMAJIBHBIX OTCTOMHHMKAX Pa3IUYHbIX KOHCTPYK-
1005078

B xaudecTBe yBIIaXKHUTEIEH PEKOMEHYETCS IPUMEHATH IIOJIMATUIICHOBBIE TPY-
ob1 nuametpom 20...40 mm. Jnuna ux npuaumaercsa 150...200 m. [Ipu stoit qmmne
YBIQKHUTENEH 00ecreynBaeTcsi paBHOMEPHOE YBIaKHEHUE MOYBBL. PaccTosHue me-
KAy YBIQKHUTEISIMU Ha CPEIHECYIVIMHUCTBIX M TJIMHUCTBIX MTOYBAX IMPUHUMACTCS
IUTSL OBOLIHBIX U KOPMOBBIX KyJbTyp - 1,25...2 M; 11l sITOQHUKOB (MajliHa, CMOPO-
JIMHA) U BUHOTPAJHUKOB - 2,5...3 M; JUIsl TNIOJOBBIX HACAKACHUM - 3...3,5 M.

BonooTBonHas aspannoHHasi ceTh NMpeAHa3HauY€Ha Ul OTBOJAA U cOpoca opo-
CUTEJBHOW BOJIbI U3 YBIIQXXHUTEIBHOU M OPOCUTENBHONW CETH MPU MEPEyBIAKHEHUH
KOPHEOOMTAEMOTO CJI0s M3-3a 3aTSDKHBIX JTOXKJEH WM IPU BECEHHEM CHETrOTasHUM.
OHa Takxe BBIIOIHSET POJIb a3PALMOHHON CETH B MEKIIOJIUBHON NEPHOJ, KOT1a BO3-
IyX 4epe3 OTKPBIThble HAOIIOAAaTeNbHbIE KOJIOAIb! (KOJIOALBI-CTOSKH) a’3pupyeT MoY-
By. Bo Bpems nonuBa uepes 3Ty CeThb U OTKPBIThIE a3pALlMOHHBIE KOJOALBI CBOOOTHO
YXOIUT BBITECHSEMBIA BOJOM BO3AYyX. YBIIaXKHUTEIbHBIE TPYOONPOBOABI COEOUHS-
IOTCSl C OPOCUTEIBHOW U BOJOOTBOJHOM a’dpallMOHHOM CETSAMH C MOMOIIBIO MaTpyo-
KOB U3 TOHYAPHBIX TPYO.

KaneabHoe opomenne. KanenbHoe oponieHUe sBISETCS 0COO0K pa3HOBHIHO-
CTbIO BHYTPUIIOYBEHHOT'O OPOILIEHUS, IPU KOTOPOM IOJMBHAs BOJA IO TPyOOIpOBO-
J1aM 4Yepe3 CIEeHHATbHbIE MUKPOBOJOBBIITYCKH (KaleIbHULBI) MOJAETCs MAJIBIMU pac-
X0JlaMH (KarIsiMU) HETIOCPEICTBEHHO B KOPHEOOUTAEMYIO 30HY PACTEHU.

OCHOBHBIE JTOCTOMHCTBA KAallEJbHOTO OpPOILICHHUS: SKOHOMHS OpPOCUTEIBHOU
BO/JIbI; JIOKQJIbHOE YBJI&JKHEHUE MOYBBI TOJIBKO B 30HE PA3MEILIECHUS KOPHEBOW CHUCTE-

MBI; OTIIagacT HCO6XOI[I/IMOCTB INIAHUPOBKH; BO3MOJKHA I10Ja4a BMCCTC C OpPOCHU-
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TeIbHON BOAOW ynOOpeHUil M SAOXMMHKATOB; HE3HAUUTEIbHBIC YHEPro3aTpaThl; OT-
nagaeT HeoOXOUMOCTD B IPEHAXKeE.

OCHOBHBIE HEIOCTATKU: 3aCOPEHHE OTBEPCTUM KANEIbHULl MIPUMECSIMU U OT-
JOKEHUSIMHU COJIEH; HEPAaBHOMEPHOCTb PACHPENEIICHHUS BOABI IIPU 3HAYUTEIBHBIX
IUIOLIAASX CHUCTEMBI; TMOBPEXIACHUE IJIACTMACCOBBIX TPYOONPOBOAOB TPhI3yHAMHU;
BBICOKHE KalUTAJIIOBIIOKEHUS B CTPOUTEIIBCTBO.

MupoBass momans KameiapHoro opomeHus B 1982 1.  mpeseicuna
450 TeIC. ra. KanenbHOE OpOIIEHNE NPUMEHSIOT B OCHOBHOM IS MOJIMBA IIOAOBBIX
HACAXJCHU U BUHOTPAIHUKOB B YKpauHe, B Mongasuu, TaPKUKUCTaHE U JIP.

K s5emMeHTaM TEXHHKHM KaneabHOTO OPOILICHUS OTHOCSTCS: OYar YBIIAKHEHUS,
KOHTYD YBJI&XKHEHUS; PACXOJl KaleIbHULBI; KOJUYECTBO U CXEMa PACIOJIOKEHHUS TO-
YEeK BOJOIIOJAYU B OYare yBJIaXKHEHHs; PABHOMEPHOCTb PACIpPEIEICHNsT OPOCUTEIb-
HOM BOJIBI KalleJIbHUIIAMU; CXEMa PACIOJIOKEHHUS KaleIbHULl HA OpOIIaeMOM TUIOMIA-
IY; TUIOIAb yBIaXKHEHUs. Ouar yBIIa)KHEHUS ONPENEAETCS pa3MepaMu yBIaKHEH-
HOTO TISITHA HA MOBEPXHOCTHU MOYBBI M TIyOWHOM KOHTYpa yBIAaXXHEHHs, KOTOPHIE 3a-
BUCAT OT BOJHO(MU3MYECKUX CBOMCTB IMOYBBI, MPEANOJIMBHON €€ BIAXHOCTH, MPO-
JNOJKATENIBHOCTH M0JIMBA, HHTEHCUBHOCTH UCTIAPEHUS.

[Ipu KanenbHOM OpPOIIEHUH YBIIAKHSIETCS HE BCS IUIOIIA/b, a TOJIBKO YacTh €€.
B xauecTBe OpHEHTUPOBOYHBIX PEKOMEHAAIMN MOXKHO TPUHUMATH JJIsI MHOTOJIETHUX
HAaCAXKJICHUM C T'yCTOTOM MOCaaKu 10 | TeIc. KOpHEW Ha | ra muomanb yBiIaXHEHUS,
paBHyto 30% ot obiel miomniaau. B pailonax, rje opolieHue A0MOJHSIET €CTECTBEH-
HBIE OCAJKH, MOXKET yBIaXHATHCSA 20% 1101aan MoCceBOB.

Cucmema KanenvbHo20 OpOwieHus COCTOUT U3 CIEAYIOIIMX OCHOBHBIX JJie-
MEHTOB: 80003a00pH020 N HANOPOOOPA3VIOWUX V3108, (hurbmpa, ycmpoucmea OJis
noodauu y0obpenuti, nyivma ynpagieHus, MacucmpaibHo20, pacnpeoeumenbHulX 1
NOJIUBHBIX MPYOONPOBOO08, KaneibHUuy, 0am4yuKa Heobxo0uMocmu noaued.

OCHOBHBIM KOHCTPYKTHBHBIM 3JIECMEHTOM CHCTEMBbI, OINpPEICISAIOININM €¢

OCHOBHBIE MTapaMETPHl, ABISIOTCS KareabHUIbI (Ta0. 2.7).
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Tabnuna 2.7 - XapakTepuCcTHUKa OCHOBHBIX TUIIOB KalleJIbHUII-BOIOBBIITYCKOB

IToxa3zarenun | Moanasusa-1 | Ykpanna-1 | Kosomua-1 Taspus YxkpHHUHNOC
3
: :
= s =
s = s 8 g
> e & e

Tun e g “E’ E = MemoOpanHas

=, = =
3 > 5
s : - =
2 S
@)

Pexxum pabo-
ThI

HenpepsiBHbIit

HenpepsiBHblit

VmnynbcHBIM

HenpepsiBHbIit

HenpepsiBHblit

ITmomane o0 6,0 o 6,0 o 10,0 o0 6,0 Ho 5,9
MOJINBA, M
Pabouee 100...200 100...240 150...300 40...80 200...350
JaBJICHUE B
cetu, Klla
Pacmonoxe- Hanmzemnoe Hanzemuoe | Hanpzemnoe Hanmzemnoe Hanzemuoe
HUE
Pacxon, n/c 0,017 0,028 0,034 0,018 0,0073
Marepuan ITonumepst [Tomumepst | IHommdtunen | IonustriieH [Tonumepst

W3 nmonuBHOTO TpyOOMpPOBOIa BOAA Uepe3 OTBEPCTUE MOCTYMAET B KalelbHH-
1y, T, IPOXOJs Yepe3 PEeUIETKH U JPOCCEeNb, MOAAETCS MO BBITYCKHBIM MUKPOTPYO-
KaM B KOPHEBYIO CUCTEMY JIOKAJbHO B OJIHY WJIM JIBe ToukH. [Ipu pabore Ha MyTHOMU
BOJIC KaIleJIbHUIA MOKET CaMOOYMIIATHCSA, IPOITYCKAasi TBEPAbIE BKIIOYEHHUSI, COEP-
xamuecs B Boje. [locne nmpomycka TBEpAOro BKIFOUEHHS pa3MeEP OTBEPCTUN JpOcce-
71 BOCCTAaHABJIMBAETCS.

HawnOoisiee mpocThIMH COOPYXEHUSAMH JJI1 YACTUYHOTO OCBETJICHHS BOABI MO-
I'YT CIY>KUTb OacCeHbl WM OTCTOMHUKHU. {151 3ameprkaHus 4acTUIl TUAMETPOM Me-
Hee 10 MK MPUMEHSIOTCS MeCYaHO-TpaBUHBIE GUIBTPHI U (QUIBTPHI C IJIABAIOIICH
MIEHOMOIUCTUPOJIbHOM 3arpy3koit (PII3). Takoit punbTp mpeacTaBiaseT codoit TpyOy
nrametrpoM 240...1200 MM U BBICOTOM 10 3 M, 3alOJHEHHYIO MHOJMCTUPOIBLHBIMU
IJIABAKOIIMMH TpaHyJaMHu. Boga momaercs moj HamopoM M, IEpeMEIasch CBEPXY

BHU3 4Yepe3 3EPHUCTBIN CIION rpaHysl ¢ OOJIBIION CBOOOHON MOBEPXHOCTHIO, OUHUIIA-
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eTcs OT IpyOOUCIIEPCHBIX U KOJUIOMAHBIX 3arpsi3HeHU. OUIbTP JETKO OYUIIACTCS
1oavel BOJbI MO HAIIOPOM CHHU3Y BBEPX.

BHyTpHUX0351iCTBEHHAas: OPOCUTENBbHASL CETh MPOECKTUPYETCS, KAK MPABUIIO, TY-
MUKOBOM M3 MOMUATHICHOBBIX TpyO auameTrpom 16...50 mMm. Pacnomnosxenue ux mo-
KET OBITh KaK MOA3EMHBIM, TaK U Ha3eMHBIM. PaccTosiHue MeXay MOJMBHBIMH TPY-
OOIpOBOIaMH YCTaHABIMBAIOT B COOTBETCTBUU C IIMPUHON MEXIYpAIUNA WIH pac-
CTOSTHUEM MexAy psaamu aepeBbeB. OHo uzmensercs ot 0,7...0,0 st mpomamnHbix
KyJabTyp 10 4,5...8 M — JJIs TTOOBO-ATOHBIX.

JUIsl cuCTeM HENpephIBHOTO KAIeJIbHOI'O OPOLIEHUS MPHU 33JJaHHOM JJIMHE I10-
JUBHOTO TPyOOMpPOBOAA pacyeT CBOJIUTCS K ONPEACICHUI0 HaWMEHBIIETo AHaMeTpa
TpyO, IpH KOTOPOM OOecrieurBaeTCsl paBHOMEpHas pasjiaya Bojbl. | uapaBinyecKuii
pacdeT OCTAJbHBIX 3BEHBEB OPOCUTEIIBHON CHUCTEMBI BEIETCS MO OOBIYHBIM (HOpMY-
JIaM TUJPABIUKH C UCIIOJIb30BAHUEM U3BECTHBIX IPUEMOB.

CyOuppuranus (moa3eMHOE OPOIIEHUE) — 3TO CMOCOO YBIAXHEHUS MaXOTHO-
ro CJIOS MIOYBHI 32 CYET KAWJUIIPHOTO MOJMUTHIBAHUS MTyTEM MOJbEeMa U MOJAIepKa-
HUSL HEOOXOAMMOTO YPOBHS TPYHTOBBIX BO/I.

BapuanTtel cyOuppuranuu: nutro30BaHue (MOAOP) COPOCHBIX, MPEHAKHBIX H
OpPOCHUTENIbHBIX KaHAJIOB; Moja4a OPOCUTEIHHOM BOJBI MO CHIIbHOMUIBTPYIOIIUM Ka-
HajaM, a Tak)Xe I0 MPOJIOKEHHBIM Ha HeOoubIon riyoune (0,5...0,6 M) TpyO4YaThiM
YBIQXXHUTEIISIM; PETYJIMPOBAHUE €CTECTBEHHOIO OTTOKA TPYHTOBBIX BOJ; MOJMUTHI-
BaHME apTE3MAaHCKUMH BOJAMU ITyTEM IIPOPE3bIBAHUS BOJOHEPOHUILIAEMOTO CIIOSI.

[TonzemHOE OpolIeHHE MPUMEHSETCS ISl BJIAroJoOUBBIX PACTEHUH € TIy0o-
KOW KOpHEBOW CHCTEMOM Ha TEPPUTOPHUSAX C €CTECTBEHHBIM IJIOCKUM O€3YKIOHHBIM
penbedoM, OJHOPOAHBIMU, HE3aCOJEHHBIMHU, C XOPOIIMMHU KaWUIIPHBIMUA CBOMCT-
BaMH MMOYBOTPYHTAMH, HETITYOOKHM 3aJleTaHUEM IPECHBIX TPYHTOBBIX BOJ. [lom3em-
HOE OpOIICHHE NUIFO30BAaHUEM NPUMEHSAETCS HA OCYIINUTEIbHO-YBIAXKHUTEIbHBIX
CUCTEMax Ha IMOYBaX, MOACTHJIAEMBIX XOPOIIO (GUIBTPYIOIIMMHU TpyHTamMH. B 30He
OpOIIAEMOT0 3eMJIEACNINS Ha TEPPUTOPHUSIX, CIOKEHHBIX TSAXKEIBIMU MOYBOTPYHTAMH,
IIPY BHICOKOM YPOBHE MUHEPAIM30BAHHBIX BOJ CO CJIa00i OTTOYHOCTHIO MOXKET MPH-

MCHATHCA IMMOA3CMHOC OPOMICHHUEC 110 APCHAM-YBJIAKHHUTCIIAM ITI0CJIC OIIPCCHCHUA T10Y-
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BOI'PYHTOB M I'PYHTOBBIX BOJ. Haj 3epkanoM rpyHTOBBIX BOJ B 3TOM CIIy4ae CO34aeT-
Cs CJIOM NPECHBIX BOJ, KOTOPBIE, NEPEMEIIAIOTCS 110 KAIWJIIIpaM OIPECHEHHBIX 10Y-

BOTPYHTOB, MOCTYNAIOT B KOPHEBYIO CUCTEMY PACTEHHM.

2.11. TlpoekTUpOBaHME B IJIaHE OPOCUTEIbHOI CeTH

MPH Pa3HBIX CMOCO0AX OPOIIEHUS

Ilpoekmuposanue 6 njiame MaUCMPAIbLHO20 KAHANA U €20 8emeell 0pocu-
menvHoll cemu (OMKpulmas cems).

MaructpanbHbIii KaHaJI COCTOUT M3 20108H020 YHUACMKA, XOA0CMOlU U pabouel
yacten. 1'0106H06 yuacmok - 3T0 BXOJHOM BOJOIPHUEMHBIM Y4acTOK, HA KOTOPOM
BOJIa C TTIOMOIIIBIO TOJIOBHOTO COOPY>KEHHUS 3a0MpaeTCsi B KaHAI U IIPU HEOOXOIUMO-
CTH OCBETJISICTCS] OT HAHOCOB B OTCTOMHHUKAX.

Xonocman wacmp - y4acToK KaHalla, MOABOJSIIHNI BOJY OT UCTOYHUKA OPO-
IICHUS K TIEPBOMY pacpeIeIUTeIbHOMY KaHaTy.

Pabouasn ywacmp Kanana JeJUT BOAY MEXK]Yy pacIpeIeIUTeIIbHBIMU KaHAIAMH.

Pacnonosicenue ¢ niane MarucTpaabHOTO KaHaJIa 3aBUCUT OT TeoMopdosioru-
YECKUX YCIIOBHM MECTHOCTH, OT THIIa BOJIOMCTOYHUKA U €0 pPa3MEIICHUs MO OTHO-
IICHUIO K OPOIIaeMOMY MAaCCHBY, THIIa BOJ03a00pa U Jp.

OcCHOBHBIMH T€OMOP(OJIOTHUECKUMH THUIIaMH paiioHOB opomieHuss B CHI sB-
JISIFOTCS IPEArOPHBIE, pEUHbIE BOJIOPa3/eIbHbIC PABHUHBI U ILJIATO.

BonopasnenbHble paBHUHBI U TJIATO XapaKTEPU3YIOTCS CPABHUTEIBLHO MAJIBIMU
YKJIOHAMH, CJI0KHBIM MUKpOpeIbe(OoM 1 OrpaHUYECHHBIMU BOJIHBIMU PECYpCaMH.

3/1ech TJIaBHbIE ICTOYHUKU OPOILICHHUS - PEKU U BOJOXPAaHUIIUIIIA.

[IpenropHeie paBHUHBI JEIAT Ha JBE YaCTH - BEPXHIOK M HUXKHIOK. BepxHue
JacTH MMEIOT 3HAYUTENIbHBIC YKJIOHBI, & HUKHUE - HECKOJIbKO MeHbIHe. B BepxHei
YacTU MCTOYHUKAMU OPOLICHHUS SIBIIIOTCS PEKH, CTEKAIONIUE C TOp, a B HUXKHEU -

BCPXHHUC YUACTKHU PCKHU, HpOTCKaIOIHCﬁ I1O AOJIMHC.
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B cootBerctBum ¢ JIbH B.2.4-1-99 niisa oOecnieuenust yciaoBU KOMaHIOBAHHUS
U CAMOTEYHOIO paclpeiesieHus BOJAbl KaHajdbl HEOOXOJMMO TpacCHpOBAaTh IO
HanboJsiee BHICOKMM OTMETKaM MecTHOCTH. JKenaTesnbHO, 4ToObl KaHalbl pacroJiara-
JUCh TI0 BOAOpAa3esiaM U UMENH JIByXCTOpoHHee KomaHoBanue. [Ipu pa3duske ceTu
CJIEyeT CTPEMUTHCS K TOMY, YTOOBI oOlIas JUIMHA KaHAJOB Obljla HAMMEHbIIEH, Tak
KaK B IIPOTUBHOM CJIy4ae YBEINYUBAETCS CTOUMOCTh CTPOUTENBCTBA U IKCILITYaTalluK
U K TOMY )K€ yMEHbIaeTcss Kod(p(UIIMEHT MOJIE3HOT0 JEHCTBUS OPOCUTEIHHON CHUC-
TEMBI.

Haubosee pannoHaabHO TpacCUpOBaTh KaHall HA MECTHOCTHU C YKJIOHOM, o0ec-
NEYUBAIOIINM TOJyYeHHE B HEM CKOPOCTH, OJIM3KOM K JOMYCTUMOW Ha pa3MbIB, UYTO
o0ecnieunBaeT HaUMEHbBIIYI0 CTOMMOCTb pabOT IO CTPOMUTENBCTBY M JKCIUIyaTalluU
kaHana. [Ipy ManbIX yKIIOHAaxX yBEJIMYMBAETCS IMOIEPEYHOE CEYEHUE KAHAJIOB M yC-
JIOKHSIETCS. IPOU3BOJACTBO paboT. bombiine ykioHbl TpeOyIOT yCTpoiicTBa Ha KaHa-
Jax repenanoB U ObICTPOTOKOB. Tak Kak KaHajbl — 3TO PeajibHbIE TPAHMIIBI 3€METIb-
HBIX YYaCTKOB, TO UX CJIEIyeT pacioJiaraTh Ha IPaHUIAX XO34HiCTB, CEBOOOOPOTHBIX,

OpUTraJHBIX U APYTUX Y4acTKoB (puc. 2.37).

A\
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Puc. 2.37 - Cxema opoCHTENHHOM CETH Ha CEBOOOOPOTHOM YUACTKE:
1- xo3s1icmeenubili KaHal; 2 - y4acmrosble KaHAIbl; 3- BpeMeHHble OpOCUmenis;
4 - 6b180OHBLE HOPO30bL; 5 - NOAUBHAS CEMb
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Peunble 10IMHBI B BEpXHEN YAaCTH XapaKTEPU3YIOTCS CPEIHUMU YKIOHAMU, a B
JENbTOBOM YacTH - MajJbIMH. 3/1€Cb OCHOBHBIE MCTOYHHKH OPOLIEHHS - PEKH U UX
IPUTOKH, a TAK)KE BOJIbI MECTHOTO CTOKA, 3apPETYJINPOBAHHOIO B OAJIKaX U peKax.

IIpn opomeHun BOAOPA3AEIBHBIX YYaCTKOB BOJA M3 PEK WIIM BOJOXPAHWIIMIL

MOJA€TCsl HAa KOMaHIHYI0 TOYKY HACOCHOM cTaHuuen (puc. 2.38).

O
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Puc. 2.38 - Cxema pacnosioxkeHus: MexXX03511ICTBEHHON CETH Ha
BOJIOPA3JAEIbHON PAaBHUHE:
1- soooxpanunuwe; 2 - Hacocras cmanyus; 3 - HANOPHLIU MPYOONPOBOO;
4 - peeynupyrowuii 6accein; 5 - MacucmpaibHulll KaHail; 6 - Medcxo3sucmeeH-
Hble pacnpeodenument; 7 - X03AUcCmeeHnble pacnpedenument; 8 - GHympu-
Xo3aucmeennbvle (yuacmrkosvle) pacnpeoenumen

MamuHHBIM BOJONOIBEM MPUMEHSIOT Ha KPYIMHEHIITNX OPOCUTEIBHBIX CHUCTe-
Max tora Ykpaunsl (Kaxosckoii, MHryneuxoii, CeBepoporaunHckoii), B [loBomkbe
(Onrenbcckas, [IpuBomkckast, KomcoMonabCckast) ¥ B ApYruX 30HAX OPOLICHHUS.

Tpaccy maructpaibHOTO KaHajia MPOEKTUPYIOT MO TMOBBIIIEHHBIM (BOAOpa3-
JeNIbHBIM) y4acTKaM, a €ro BETBU U paclpeeuTeIbHble KaHaIbl - IO MECTHBIM BO-
JopaszenaM i OCYUIECTBICHUS KOMaHAOBaHUS HaJ OOJbLIEH IUIIONIA/IbI0 OpoIlle-
Hus. [1o BOBMOXKHOCTH ClielyeT MPOEKTUPOBATh KaHANIBl JIByXCTOPOHHUM KOMAaHJO0-
BaHUEM.

[Tpu opollieHur NPEeAropHbIX PABHUH MarvcCTpaibHBIA KaHAT U MEXKXO3SUCT-
BEHHBIE PACHpECIUTENN PACHoaraloT BAOJb WK MOJ OCTPHIM YIJIOM K Hampa,lie-

HHUIO YKJIOHa MCCTHOCTH, YTOOBI mogaTo BOAY Ha BO3MOKHO 6OJIBHIy1-O Iiomanab

(puc. 2.39 u 2.40).

134



Ha OPOCHUTCIIBHBIX CHUCTCMAX, PACIIOJOKCHHBIX Ha TEppacax PCHHLBIX JI0JIUH,
XOJIOCTYHO 49aCThb MAaruCTpajbHOIO0 KaHajJla IMPOCKTHPYHOT C MHUHUMAJIBHO OOITYCTHU-
MBIM YKJIOHOM CHa4dalJia BJOJIb PCKH, a 3aTCM C ITIOCTCIICHHbBIM l'IpI/I6JII/I}KCHI/ICM K MacC-

cuBy opoueHus (puc. 2.41).

Puc. 2.39 - Cxema pacnoJioKeHUsI MEXX03IMCTBEHHON CETH Ha KOHYCE BBIHOCA:
1 - peka; 2 - 60003a60p; 3 - 6emeu MA2UCMPAlIbHO20 KaHANd; 4 - medxcxo3sicm-
BEHHbLI pacnpedenumeins

Puc. 2.40 - Cxema pacnoyioyeHus IpOBOJIAIICH CETH HA IPEATOPHOI paBHUHE:
1 - pexa: 2 - 60003a60p; 3 - MazucmpanibHvlll KAHaL, 4 - MeNCX03aUcCmeeHHble
pacnpeoenumenu; 5 - X035UCMEEHHble pacnpeoeiumenu

Puc. 2.41 - Cxema PaCIIOJIOKCHUA XO0JIOCTOM 4acTH MaruCTpajJbHOI'O KaHaJia:

1 - becnromunmwiii 60003a00p; 2 - NIOMUHHBLL 80003a00p; 3 - MexaHUuyecKu
8000n00veM; 4 - KomaHoHas mouka, 5 - pabouas 4acms MacUCMPAaIbHO20 KAHALA,
6 - NHOOKOMAHOHASL MeppUmMopus
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DTO caMmble pacIpOCTPAHEHHBIE CXeMbl B IJIAHE, C KOTOPBIMU CTAJIKUBAIOTCS
pa3padOTUMKK NPH MPOEKTHPOBAHUM OPOCHUTEIIBHBIX CHCTEM.

IIpu npoeKTHPOBAHMM U CTPOUTEIBCTBE TEXHUUYECKH COBEPILICHHBIX OPOCH-
TEJIBHBIX CUCTEM € 3aKPbITOM BHYTPHXO03AMCTBEHHOHN CETHIO, BHICOKOIIPOU3BOAM-
TEJIbHOM JOXACBAaJIbHOW TEXHUKOW, aBTOMAaTU3alMEN BOAOPACIPENEICHUS U MTOINBA
Ha KPYNHBIX 3€MEIBHBIX MAacCHBaX MaruCTPAJIbHBIA KaHAI U MEXXO3SMCTBEHHBIC
pacrpeenuTeny ¢ OOJIBIIUM PACXOA0M BOJIbI MPOCKTHUPYIOT OTKPHITHIMU B OOJIHIIO-
BaHHOM pYCII€.

HenocpeactBeHHO Ha CeBOOOOPOTHBIE YYaCTKH BOJAa MOAAETCS HACOCHBIMU
CTaHLMSIMH, CO3JAIONIMMH OJHOBPEMEHHO HAMoOp B CETH, HEOOXOAMMBIN IJIA TOJ-

KJIFOUCHUSI aBTOMATHYECKH padoTaromux MamuH «Dperat» (puc. 2.42).

13 4 | | Y5l
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Puc. 2.42 - Cxema pacnosoXeHus: MaruCTpalbHOIO KaHajla M MEXXO035ICTBEHHBIX pac-
IIPEIEIIUTEIIEH TIPH TTOJIMBE 10KIEBAHUEM U3 3aKPBITOM BHYTPUXO3AHCTBEHHON CETH:
1 - pexa; 2 - nacochas cmanyus; 3 - HANOPHBLL MPYOONPoBoI; 4 - pecyrupyrouutl
baccetin; 5 - Ma2ucmpaivbHoulil Kanai; 6 - MexCxo3alcmeeHHble pacnpeoeiumenu;

7 - HacocHble Cmanyuu NOOKAYKU

Ha rore Ykpaunsl 1 B Mosi1aBUM IPUMEHSIOT TAKXKE PACCPEIOTOUECHHYIO CXE-
My CETH Ha MaccuBe opoueHud. 1Io 3Toil cxeme BMECTO €JUHOT0 MarucTpaJbHOIO
KaHaJIa, KOMAHIYIOLIEro BCEM MacCUBOM OPOLLIEHHUs, IPOCKTUPYIOT HECKOIBKO CaMo-
CTOSITENIBHBIX KaHAJIOB, NOAAIOIINX BOAY HAa OTACJIBbHBIE YYACTKHA OPOLIAEMOI0 Mac-
CUBa. JTO aeT BO3MOXXHOCTb CHU3UTh 3aTpaThl HA CTPOUTEIBCTBO U IKCIUIyaTallUIO

OPOCHUTEJIBHOW CETH U ONEPATHMBHO BBOJAUTH B DKCIUIYaTaLMIO IEPBOOYEPEIHBIE OPO-
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IaeMbl€ YY4aCTKH Ha MaccuBe. [1o Takomy npuHUIKMIY OCTPOEHBI PHUCOBBIE OPOCH-
TEJIbHBIE CUCTEMBI B JienbTe JlyHas.

OpurvHanbHOE pELICHUE MPUHATO MPU MPOCKTUPOBaHUU MHTyNeKoil opocu-
TEJIbHOM CUCTEMBI B YKpauHe, II¢ B KAYECTBE XOJIOCTOM YaCTH MaruCTpabHOTO Ka-
Haja MCIOJb30BaHO yriyOsieHHOEe Ha mpoTsokeHun 80 kM pyciio peku WHrymern, mo
KOTOPOMY BoOJia OT peku JHenp mocTynaetr NpoTUBOTOKOM (aHTHpPEKA), a 3aTeEM Moj1a-
€TCSd Ha KOMAaHJHYI0O TOYKY Ha BbeicoTy 60 M HAcOCHON CTaHIHUEW NpPOU3BOIU-

3
TeapHOCTRIO 30 M/C.

IIpoexTHpoBaHMe B IIaHE MEKXO03IMCTBEHHOH M BHYTPUXO03CTBEHHOM
CeTH KaHAJI0B

Hamnpasnenue Tpaccel MarucTpagibHOrO KaHaja B 3HAUYUTEIIBHOW CTENEHU TIpe-
JOMPENEIIAET PACION0KEHNE MEKXO3SMCTBEHHOM M XO3SMCTBEHHOM paclpenein-
TeNbHOU ceTeil. Tak, eciu Ha peyHbIX TOJMHAX MaruCTpajibHbI KaHal MPOXOAUT MO
OCTPBIM YIJIOM K FTOPU30HTAIIAM, TO PACHPEAEIUTENN CTApIIEro NopsAIKa pacnoJara-
I0T B HAMPABJICHUH HAUOONBIIETO YKIOHA MECTHOCTU. B 3aBUCHMOCTH OT pa3mMepoB
OpOIIaeMON TUIOHIAJAM W PA3BETBICHHOCTH OPOCUTENBHOW CETH 3TO MOTYT OBIThH
MEXXO03iCTBEHHbIE KaHAJBI MPH OOJBIINX IJIOMIAASX MAacCHBa OPOLICHUS U XO3sH-
CTBEHHbIE — TIpH HeOOIbIMX. OTXOIAIME OT HUX PacHpeleTuTe MIAIIIEro mo-
pAIKa pa3MEIatoT MO HEOOIBIINM YIJIOM K TOPU30HTAIISAM (pHcC. 2.43).

[Ipu pacmonioxkeHUy KaHasa 1Mo HauOOoJbIIEMY YKIOHY Ha MPEArOpPHBIX PaBHU-
Hax U KOHYCax BBIHOCA PACIpPENEIUTENM MEPBOrO MOPSAAKA MPOEKTUPYIOT MO OCT-
PBIM YIJIOM K FOPU3OHTAJISIM, @ BTOPOTO MOPSJIKA - B HANPABIEHUU YKJIOHA MECTHO-
ctu (cM. puc. 2.40). B ycioBusix ClI0XXKHOTO penibeda Mpu HAJTUYUHU JOKOUH, BTOPO-
CTEIEHHBIX BOJIOPA3/I€JIOB MAaruCTPaabHbII KaHaJ MPOEKTUPYIOT IO TEM K€ MPUHIU-
I1aM, HO OH TEpPSIET CBOIO MPSAMOJMHEHMHOCTh. PacnpenenurenbHble KaHAJIbl TPACCH-
PYIOT C JOMYCKaeMbIMH YKJIOHAMHU IO IPeOHSAM MECTHBIX BOJOPA3/IENOB C JBYXCTO-

POHHUM KOMaHJOBaHHUEM (puc. 2.44).
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Puc. 2.43 - Cxema pacnoJioKeHUs MPOBOISIIECH CETH HA PEYHOM JOJIMHE
1 - pexa; 2 - 60003a60p; 3 - Ma2uCMpPanbHLI KAHATL; 4 - MeNCX03AUCMBEHHbIE
pacnpeoenumenu; 5 - X035AlUCmMeeHHble pacnpeoeiumenu

E&

Puc. 2.44 - Cxema pacronoxeHuss MaruCTpaJIbHOTO KaHaJla U MEXX035CTBEHHON
CETH Ha CII0KHOM pelbede:
1 - peka; 2 - macucmpanvholli KaHan, 3 - MeHCXO3AUCMBEHHbLE PACNpedenument;
4 - 6o0ocOpocHble KaHanwl; 5 - 21ABHBIU B000COPOCHDI KAHA

B 3aBucumocTu ot penbeda v ycIoBUN OpTaHU3AIUU TEPPUTOPHH PACTIONONKE-
HUe pabodeill YacTh MaruCTPaIbHOTO KaHala W PaCHpeNeTUTEIHbHOU CETH MOXKET
OBITh OJJHOCTOPOHHUM U JBYXCTOPOHHHUM (CM. pHC. 2.38 1 2.43), y3JI0BBIM U JIMHEH-
HBIM.

Ha nepBom »Tamne npoekTHpOBaHUsl Pacxo/bl MArUCTPAJIbHOTO U PACHPEIEIIN-
TEJTBHBIX KaHAJOB PACCUMTHIBAIOT MO JAHHBIM rpaduka TUIPOMOIYJS KyJIbTyp Ha
TJTONIA/IU, TTOJJKOMAaHIHON KaK/IOMY KaHAILY.

[IpoexkTupoBaHue XO3AMCTBEHHONM M MEXKXO3AMCTBEHHOM MPOBOISIIEH OPOCH-
TEIbHON CETH KaHAJIOB BBIMOJHAIOT Ha miaaHax B MacmTade 1 :10000 wmum 1 : 5000 c
ceyeHueM ropusoHtaner yepes 0,5 M, KOra M3BECTHBI IUIOUIAAU, COCTaB KYJIBTYP

CCBOO60pOTOB, PCXKHUM OpPOUICHUA W TCXHHUKA II0JIMBA CEIbCKOXO03SMCTBEHHBIX KYyJb-

TYyp.
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CeTp HAYMHAIOT MIPOEKTUPOBATH C HAHECEHHS HAa IJIaH TPAHUI] XO3SHUCTB U OIl-
peneneHus BaJIOBOM U MPHUTOAHOM MOJ OpPOILIEHHE IUIOMAAH, OKOHTYPHUBAs YYacTKH,
HETIPUTO/IHBIC I OPOLICHHS M0 TOMOrpaduuecKUM U MOYBEHHBIM YCIOBHSAM. AHa-
JU3UPYIOT penbed, BHIACIAIOT MOBBIIICHHBIE U MOHWKEHHBIE YYACTKU JUISI BO3MOXK-
HOW TPAaCCHUPOBKH OPOCHUTEIBHBIX U BOJOCOOPHO-COPOCHBIX KaHAJIOB.

Tpaccel X034WCTBEHHBIX U BHYTPUXO3AHCTBEHHBIX paclpeieiuTeieldl Hameda-
IOT [0 CaMbIM BBICOKMM 3JIeMeHTaM penbeda. [lanee, B 3aBUCUMOCTH OT XapakTepa
penbeda U TEXHUKH MOJIMBA HA3HAYAIOT TPU-YETHIPE PACUETHBIX TUIIOpa3Mepa CeBO-
00OpPOTHOTO MOJIS, UCHOJIB3YsI MAaCIITaOHbIE IA0JIOHBI CEBOOOOPOTOB.

OnTUManbHBIM AJI TaHHOTO THUIOpa3Mepa OyJeT BapHaHT pa3MEIEeHUs Moyen
C uX HauboJiee KOMIIAKTHBIM pa3MEIIEHHEM IPH HAaWMEHbBIIEM KOJIUYECTBE MOJel
HENPaBWILHON (HOPMBEI.

B 3axmroueHne OKOHYATENbHO YBSA3BIBAIOT TPACCHl KaHAJIOB C TPaHULIAMH XO-
341CTB, MOJIEH CeBOOOOPOTOB, JOPOTaMH M APYTUMH KOMMYHHUKAIMSIMA M TIPUCTYTIA-

10T K pa30MBKe MOJMBHBIX yYAaCTKOB B IPE/EIax KaXa0ro CeBoO0OOpoTa.

Ocobennocmu npoekmuposanus 3aKpvlmoil (mpyouamoit) opocumenvHoil
cemu 6 naiaune

TpyOuarast (3akpbITasi) OpOCUTENIbHAS CETh - CUCTeMa TPyOONPOBOJOB, BbI-
MOJIHAIOMUX (PYHKIIMY KaHAJIOB.

TpyOuaTbeie opocuTeNbHBIE CHCTEMbI UMEIOT CIEAYIONINE JOCTOMHCTBA: OT-
CYTCTBHE MOTEPh BOJBI Ha (PUIBTPALIUIO U UCIIAPEHHUE, YTO 00ECIEeYMBAET BHICOKUI
KITJ cuctremsi (0,96—0,98) 1 mOBBIIIAET OPOCUTENBHYIO CLIOCOOHOCTh UICTOUHUKOB
OpOIICHHUS; BBICOKHI KOA(DPUIIMEHT 3€MENbHOr0 HCIOIb30BaHUSA; BO3MOKHOCTh
pacnpenenieHus: BOAbI IO OpOIIaeMOM IJIOMIA U MpU CIOKHOM penbede; Oiaronpu-
ATHBIE YCIIOBHUS JAJISl OCYIECTBICHHUS aBTOMAaTH3alMU paOOThI OPOCHUTEIBHBIX CHC-
TEM.

K nexocraTkam TpyOuatoil opocutensHoi cetn (TOC) otHOCsATCA: MOTpPEO-
HOCTHb B OOJIBIIOM KOJUYECTBE TPYO, UTO 3HAUUTEIHHO MOBBIIIAET KalUTAIbHBIC U

OKCITYyaTallUOHHBIC 3aTPATHI; HOTpC6HOCTB B 9JICKTPOOHCPIUU Ha CO3JaHUC HYKHOI'O
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Haropa B TpyOOmpoBoAax HpPH OTCYTCTBHUM WM HEJIOCTATOYHOCTU €CTECTBEHHOTO
Haropa.

Knaccugukayus mpyouamoit opocumenvnoii cemu

B 3aBucumocT OT cmocoba mojaud BOJBI Pa3MYaroT ABa THUINA 3aKPHITON
OpPOCHUTEJIbHOW CETH: C CAMOTEYHO-HAMIOPHOM 3aKpPhITOW MM KOMOMHUPOBAHHOM ce-
ThIO; C MEXaHWUYECKOW To/Jauell BOJbI B 3aKPBITYIO CETh.

B camomeuno-nanopmnoti cemu opocutensHas Boja B TpyOONpoBogax TpaHC-
HOPTUPYETCS 32 CUET Halopa, CO3AaBAEMOT0 €CTECTBEHHBIM YKIIOHOM MECTHOCTH.
Ee nenecoobpas3no ctpouth Ha yuactkax ¢ ykioHoM ot 0,003 u BeIie.

OpocuTenbHbIE cUcCmeMbl ¢ MexXanuyeckol nooayel 600vl MPUMEHSIOT B T€X
Clly4asiX, KOrJjJa ypOBEHb BOJbl B MCTOYHUKE OPOILIECHUS HUKE MOBEPXHOCTU OPO-
[Ia€MOr'0 y4acTKa WJIM HAMOp, CO3aBa€MbIil €CTECTBEHHbIM YKJIOHOM MECTHOCTH,
OKa3bIBACTCS HEAOCTATOYHBIM.

B 3aBucumoctu ot koHcTpykiuu cetu TOC nensit Ha crallMoOHapHbIE, MOJIY-
CTallMOHApHBIE U NepeABMKHbIe. CTallMoOHapHAs CETh, B KOTOPOUl BOJIa TPAaHCHIOPTHU-
pyercs 1o TpyOoIpoBoJiaM, 3aJ05KEHHBIM B 3eMJIe, MOJIy4YHIa HauOoJbIIee pacipo-
CTpaHEHHE.

llonycmayuonapras cems COCTOUT U3 TIOJI3EMHBIX U MEPEIBUKHBIX MOBEPX-
HOCTHBIX TPYOONpPOBOJOB. 3a CuUeT NPUMEHEHUs NEPENBIKHBIX IOJEBBIX TPYOO-
IIPOBOJIOB CTPOUTEINbHAA CTOUMOCTh 3TUX CUCTEM CHW)XKAETCS, HO BO3PACTAIOT IKC-
IUTyaTallMOHHBIE 3aTpaThl, TAK KaK B MpOIlECCe IMOJIMBAa TPYyOONPOBOIBI HEOOXOIH-
MO MepeMelaTh MO TOJI0.

B nepeosuoicnvix cucmemax TpyOOHpPOBOABI PACIOJIATalOT HA MOBEPXHOCTH
3eMJIH, BCIO CETh MOKHO pa30UpaTh U MepeMeniaTh Ha Ipyroil y4acTok.

JUis  ycTpoiicTBa TpyOONpPOBOJOB B OCHOBHOM HPHUMEHSIOT —acOecTo-
[IEMEHTHBIEC, HATIOPHBIE KEeJIe300€TOHHBIE, HAITOPHBIE KEJIE300€TOHHBIE CO CTATBHBIM
CEPJIEYHUKOM, CTaJIbHbIE, YYTYHHBIE U TIIACTMACCOBBIEC TPYOHI.

Tpy6uaTtas opocuteibHas cetb (TOC) cocTOUT W3 CIIEAYIONIMX 3BCHBEB:
MA2UCmpanbvHlil U 21A8HbLIE MPYOOnpoeood, pacnpeodeaumevHvle mpyoonpo-

6000l PA3TUUHBIX NOPAOKOE U nOJlesble MPYOONPoOEoobl.
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Ilo pacnonooicenuto 6 niane pa3ianyaroT CIEAYIOUIUE CXeMbl TpyOUaToil opo-
CUTEIILHOW CETU: ¢ OOHOCHOPOHHUM pPACHpeOesieHueM 800bl; ¢ 08YCIMOPOHHUM; M-

nuKoeas;, 3akoavyosannas (puc. 2.45).
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Puc. 2.45 - cxembl pacnonoxeHus: Tpy04aToil OpOCUTEIHHON CETH:
a - 0OHOCMOPOHHASA,; 6 - 08YCMOPOHHSS, 6 - MYNUKOBASL, 2 - 3AKONbYOBAHHASL,
1 - HacocHas cmanyus; 2 - macucmpanbHuiti mpyoonpogoo; 3 - pacnpeoeiu-
mebHbl MPyOOnpo8oo

B3aumuoe pacnonoxkenue 3BeHbeB TOC H0JKHO OBITH YBS3aHO C OpraHu3a-
Yel OpOIIaeMON TEPPUTOPHUHM B IUIAHE U C TEXHUKOM MOJIUBA.

B 3aBucumoctu ot penseda A. H. KocTsakoB BeIIesIeT JBE CXEMbI paclosio-
KEHMsI TPyOOIPOBOIOB.

B nepBoii cxeme maructpanbHblid TpyoorpoBox (MT) pazMeniaercst mo Hau-
MEHBIIEMY YKJIOHY, PaclpeleNUTeN NepBoro nopsaka orxomar or MT nox mps-
MBIM yTJIOM IO HAauOOJIbIIEMY YKJIOHY, PACTIPEACTUTENN BTOPOTO MOPSAIKA OTXOIAT
OT paclpeesUTeNed IEPBOTo MOPsAKaA MO MPSMBIM YIVIOM 10 HAaUMEHBIIEMY YK-
JIOHY U T. 1.

Bo BTOpOli cxemMe MarucTpaiabHbI TpyOONpPOBOJ pacrojiaraercs Mo Hau-
00JIbIIIEMY YKIIOHY, & OCTAJIbHBIC 3BE€HBS CETH - B 3aBUCUMOCTH OT 3TOTO.

Yamie Bcero 3B€HOM, OIPEAECISIOUIMM BBHIOOP CXEMBI PACHOJIOKEHUS 3aKphl-
TOH OPOCHUTEIBHON CETH, ABISIIOTCSA MOJEBbIE TPYOONPOBOIBI, HA JOJIO KOTOPBIX
npuxoautcs 70...80% Bcell MPOTSHKEHHOCTH CETH. PacrionokeHue MoJeBbIX TPY-
OOMpPOBOAOB MO HAWOOJBIIEMY YKJIOHY JaeT 3KOHOMHUIO B KalUTaJIbHBIX 3aTparax,
MI03BOJISIET B OOJIBbIIEH CTETIEHU MCIIONIb30BaTh €CTECTBEHHBIN HAIlOp B TPYOOIPOBO-

Jax, CO3JAET JIYUIIHE YCIOBHS I paOOThI 10K/I€BAIbHBIX YCTPOMCTB.
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[ToneBbie TpyOOMPOBOABI PEKOMEHAYETCSI IPOEKTUPOBATh M3 YCIOBUHN JBYX-
CTOPOHHETO KOMaHJOBaHUSI.

PaccrosiHus Mexny HUMU B 3aBUCHMOCTHA OT TEXHHKHU IOJMBA MOTYT KOJe-
oarbcs B npenenax 200...900 m u 6onee. JnmuHa nosieBbIX TPyOONPOBOIOB 00yCIIaB-
JMBAET PACCTOSIHUE MEXAY paclpeAeUTeNIbHBIMU TPyOOIpOBOAaMU U KOJeOaeTcs
ot 500 1o 3000 M.

[Ipu BBIOOpE Tpaccel TpyOOMpoBOJa CTpeMATCS 00eCIeYUTh CBOOOTHBIN J10-
CTYIl K HEMY KaK IIpH CTPOUTENBCTBE, TaK U MpH dKcIuTyaTtanuu. Konuectso nepece-
YeHUI TPyOOIIPOBOA C JKEJIE3HOAOPOKHBIMU JIMHUSAMU, TOPOTaMU JOKHO OBITH IO
BO3MOXXHOCTH MUHUMAJIbHBIM.

He crenyet nomyckath 3HaUMTEIBHBIX IEPETOMOB B Iipoduiie TpyOonpoBoa,
MOCKOJIBKY OHU BBI3BIBAIOT JOMOJIHUTENbHBIE HANPSKEHUsI B TPyOaX U OCHOBAHUH,
IS BOCIIPUSTUS KOTOPBIX TPeOyeTCs CTPOUTH CIIEIUaTIbHbIE COOPYKEHHUS.

Jlist mpenynpekieHns 3aujieHus: TpyOOnpoBOAOB UX MOJHOCTHIO OMOPAXKHU-
BAIOT OT BOJBI HA HETIOJIMBHOM CE30H.

[Ipu nepeceuenun TpyoonpoBoaoB TOC ¢ apyruMu BEepTHUKAIBLHOE PacCTOs-
HHE MEXY HUMH NPUHUMAIOT HE MeHee 0,2 M.

Tpy6onposoasl TOC ykiagsiBaloT Ha €CTECTBEHHBIA TPYHT. B KauecTBe ecte-
CTBEHHOTO OCHOBAaHUS MOTYT CIY)KHTh I€CUaHBIC, TPABEIMCTHIC WU TIMHUCTHIC
TpYyHTHI (puc. 2.46). B rpyHTax, NOABEP>KEHHBIX B 3HAYUTEILHOW CTEIICHU BCITy4YUBa-

HUIO, TPYOOIIPOBOABI YKIIAABIBAIOT HA MECUYAHYIO TOYIIKY BBICOTOM He MeHee 20 cM.
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Puc. 2.46 - CniocoObl yKJIaJKU HaIOPHBIX TPYOOTIPOBOJIOB:
a - Ha ecmecmeeHHOM OCHOBAHUU; O - HA NeCYaHoM OCHo8aHuu, 1 - mpanwes;
2 - mpyba; 3 - ympambosannas 3aceinka, 4 - necuanoe ocHogaHue
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2.12. Pacxoabl BoJbI B OpocuTeIbHOI ceTH. KoHCTPYKIMM OpOocUTeIbHBIX

cucteM. Pazmepsl 3aKpBITHIX TPYOONIPOBOAOB  KAHAJIOB

KoHCTpyKIIMsI OpOCUTENBHON CUCTEMBI 3aBUCUT OT KOMILIEKCAa IPUPOJHBIX yC-
JIOBUU pailoHa U 3aJ1ay NPOEKTUPYEMOTrO YBIIA)KHEHUS CEIbCKOXO3IUCTBEHHBIX KYJIb-
Typ. B 3acynuinBoil 30He ¥ 30HE HEAOCTATOYHOTO YBIAXKHEHHUS OPOIIAOTCS MPAKTH-
YECKH BCE BO3JICTBIBAEMbIC KYJIBTYpPhI 32 UCKIIOUEHHEM CPAaBHUTEIBHO HEOOJBIINX
OOorapHbIX Y4acTKOB. 3/1€Ch OpOCUTEIbHBIE CUCTEMBI CTAI[MOHAPHOI'O THUIA HUMEIOT
OOJBITYIO TIOIIA b, OPOCUTEIIbHAS C€Th, KPOME MaruCTPAJbHBIX KaHAJIOB, HE UMEET
XOJIOCTBIX YYaCTKOB, HaJW4YUE€ KOJJIEKTOPHO-APEHAXKHOU CeTH 00si3aTesibHO. Takue
CUCTEMBI 00CITY>KMBAIOT HECKOJIBKO XO35MCTB, 00ecreunBas MoJydYeHUE BBICOKUX U
rapaHTHUPOBAHHBIX YPOXKAEB PA3JIUYHBIX CEIbCKOXO3IMCTBEHHBIX KYJIBTYP.

B 30HE HEYCTONYMBOIO yBIAXKHEHUS OPOCUTEIIbHBIE CUCTEMBI UMEIOT PSiJi CITe-
u(pUIECKUX 0COOEHHOCTEH. 371eCh OpOILIEHNE SABIJISIETCS TONOJHEHUEM K €CTECTBEH-
HbIM ocajkaMm. OpolIarTcs OTAEIbHbBIE YUaCTKUA, KOTOPBIE COCTABISIOT JIMIIL HEKO-
TOPYIO YacTh MOCEBHOM IUIOLIAM, OPOCUTEIbHAS U APEHAXHAs CETU XapaKTepU3y-
I0TCSI OOJIBITION PAa3BETBICHHOCTHIO M 3HAYUTEIHHOU MPOTSKEHHOCTHIO XOJIOCTOM
yacTu. Yanie BCero 34ech COOpPYKartoT OPOCUTEIBbHBIE CUCTEMBI MOJTYCTAMOHAPHOTO,
a MHOT'ZIa U MEePEIBUKHOTO TUIIA.

Br100op KOHCTPYKIIMK CHCTEMBI BO MHOTOM 3aBHCHT OT pelibepa MECTHOCTH.
[Ipu cnoxuoM penbede 0OBIYHO TPOSKTUPYIOT TPYyOUaThIe OPOCUTENIbHBIE CUCTEMBI C
3aKPBITON KOJUIEKTOPHO-APEHAXHOM ceThlo. boibliine yKJIOHBI 00yClIaBIMBAaIOT He-
00XOMMOCTh MPUMEHEHUS MEPOINPUSITUI MPOTUB pa3MbiBa KaHAIOB (OBICTPOTOKH,
nepenajpl, KperieHue pyceln).

Kouempyxkyus opocumenvrou cucmemuvl_3aBUCUT U OT UCTOUYHUKA OPOIIECHUS,
€ro pacrojiOKEHUsI MO0 OTHOUIEHWIO K OpOIIAeMOM Iuiomanu. TuUll BOJAOWCTOYHHKA
onpenensieT KOHCTPYKIHMIO BOA03a00PHOTO COOPYXKEHUS, MPOTSKEHHOCTh MarucT-
paTbHOTO KaHaJIa, HEOOXOIMMOCTh B OTCTOWHUKE. J[71s1 mOBBITIIEHUsT Bo1000OeCTIeUeH-
HOCTH OPOCUTEIBHOU CUCTEMBI U KO3 (PUIIMEHTA MMOJIE3HOTO HCIOIb30BAHMS BOJIbI B

HCKOTOPBIX ClIydasaX CO3AAl0T PCTYIHUPYIOIIUC BOJOXPaHUIINIIA.
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B cocTtaB opoCHTENBHBIX CUCTEM HEOOXOIMMO BKJIIOYATH PHIOO3AIIUTHBIE U
PBIOOTIPOITYCKHBIE COOPYKEHHS: CETKU C phIO0OTBOAMH, PHIOOXOIbI, PHIOOTIOIHEM-
HUKH, PBIOOIIPOINYCKHbIE 1III03bl. Ha COBpeMEHHOM 3Tarne B yCIOBHUSX TOCYIapCT-
BEHHOH COOCTBEHHOCTH Ha 3€MJIIO M BOJY 0CO0O€ BHMMAHHE YACISIOT PallMOHANb-
HOMY HCIOJIb30BAaHUIO MPHUPOJHBIX PECYpPCOB. B CBS3M € 3TUM MECTOIOJIOKEHUE,
IPaHUIly U KOHCTPYKLHIO OPOCUTEIBHON CHCTEMBI ONPEAEIAIOT C YUETOM Hauboiee
MIOJIHOTO MCHOJB30BAHMS TEPPUTOPHUH MOl OPOLIEHUE U OPUEHTALMU XO35AUCTB, HX
KOJINYECTBA, Pa3MEPOB CEBOOOOPOTHBIX Y4acTKOB. COBpEMEHHBIE OPOCUTEIbHbBIE
CUCTEMBI JOJKHBI 00ecTeuynBaTh MpUMEHEHHE Hanlosiee MPOTrpecCUBHBIX BBICOKO-
MIPOU3BOAUTENIBHBIX CIOCOOOB U TEXHUKH IOJIMBA. Pemenne BompocoB TEXHUYECKO-
IO COBEPUICHCTBOBAHUS U MTOMCK ONTUMAIBHOIO COUETAaHUS ITapaMeTpoB Oa3zupyercs
Ha PACCMOTPEHUU COBOKYITHOCTH CIIy4alHBIX W 3aKOHOMEPHBIX COOBITHI, MpOUC-
XOJSIIIMX Ha OPOCUTENIBHOM CHUCTEME 110 MHOXECTBY BapuaHTOB. Hambonee parmo-
HaJIbHBII MyTh PEIIEHUs BOIPOCOB NOUCKA ONTHUMAJIBHOIO BapUaHTa COCTOUT B Ma-
TEMAaTHUYECKOM MOJEIUPOBAHUH MPOUCXOIAIINX HA CUCTEME MPOLECCOB, CBA3aHHBIX
C BBIPAIIMBAHUEM CEJIbCKOXO3SHUCTBEHHBIX KYJBTYp, MOCIEAYIOIIUM KOMIIBIOTEP-
HBIM aHAJIM30M BCEX PacCMATPUBAEMBIX BapHaHTOB. ABTOMaTH3alUs MpoOIEcca MO-
auBa, ucnoiab3zoBaHue ACY U COBETYIOUIMX CHCTEM 3HAYUTENILHO MOBBIIIAIOT KOH-
CTPYKTUBHYIO Ha/Ie)KHOCTb U ONEPATUBHOCTb OPOCUTENIBHBIX CHUCTEM, MPOU3BOAU-
TEIBHOCTH TPYJa, 00ECIEeUNBAIOT PAIIHOHATBHOE UCIIOJIb30BAHUE BOTHO-3€MENbHBIX
PECYPCOB M CO3/1a10T YCJIOBHUS JJIsl BBIPAIIMBAHUS FapaHTUPOBAHHBIX YPOXKAEB CEIlb-
CKOXO3SIMCTBEHHBIX KYJIBTYD.

Pacxoabl B 3aKpbITOM ceTH
PacueTHbIil pacxoja pacnpeneauTensHoro TpyoonpoBoia Mpu MOBEPXHOCT-

HOM TOJIMBE OpeeseTCs Mo Gopmyite

HT . HT

or=9p L ees, (2.49)
rac g - paCcdCTHasaA MaKCUMaAJIbHAsA OpAWHATA YKOMIIJICKTOBAHHOTO Fpa(bI/IKa ruapo-

MoOJyJis, Ji/c Ha 1 ra; F*r, — mIoniagb CEBOOOOPOTHOTO y4acTKa HETTO, Ta.

cen
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PacueTHblil pacxoa noiesoco mpyoonpogoda oNpeAesioT mo Gpopmyre

Qe =mi2/86,4¢ (2.50)

re m- NOJIMBHAs HOpMA, m/ra; F or - momaae moist (yyacTka), moJiMBaeMasi U3 Io-
JeBOro TpyOomnpoBoja, ra; t - NpoAOJKATEIbHOCTh MOJIMBA CEIbCKOXO03IMCTBEHHOM
KYJIbTYpbl (IPUHUMACTCS 110 YKOMITJIEKTOBAaHHOMY TpauKy THAPOMOTYJIS), CYT.

[Ipu nosiMBe MOJMBHBIMU WJIM J0KICBAJbHBIMU MAIlIMHAMU MPEIBAPUTEIBLHO
COCTaBIISIIOT TpaduK X pabOThl Ha CEBOOOOPOTHOM ydacTke. [0 yKoMIIekToBaH-
HOMY TpaduKy pabOThl MOJUBHBIX WA JOXKIEBAJIBHBIX MAIIMH YCTAaHABIWBAIOT UX
KOJIMYECTBO, PACCTAHOBKY M CXEMY IEPEMENICHHS Ha MOJAX, a4 TAKXKE MaKCHUMallb-
HBIN pacxoJl Ha CEBOOOOPOTHBIN Y4aCTOK.

PacueTHblii pacxoa nosesoco mpybonposooa MPUHUMAIOT PaBHBIM CyMMap-
HOMY pacxojy MOJMBHBIX WJIM JOKJEBaJIbHBIX MAIIUH, OJHOBPEMEHHO padoTaro-
X Ha JJAHHOM II0JIC:

Qi =nlu,
rae Qu - pacxol J0XKIACBAIbHOW (MOJIMBHOW) MAIIWHBI, JI/C; 1 - KOJUYECTBO OIHO-
BPEMEHHO pabOoTaIOMIUX JOKICBATbHBIX (MOJUBHBIX) MAITUH.

MaxkcumanbHBI pacdyeTHbIl Pacxol pacnpederumenbHoco mpyoonposooa,

MO/IAIOIIET0 BOAY Ha CEBOOOOPOTHBIM y4acTOK, paBEH CyMME PacxojioB, OJHOBpE-

MCHHO ITOJYYaroIInuX U3 HCTO BOAY ITOJICBBIX Tp}I6OHpOBOI[OB.

T'udpaenuueckuii pacuem mpyouamoii OpocumebHol cemu
['uapaBnuyeckuii pacueT TPyOOIPOBOJOB 3aKIIOUYACTCS 6 nodbope ux oua-
Mempog TO PACYETHBIM PACXOJaM BOJbI, ONPEACICHUN HYMEBbIX U MECMHbIX HO-
mepb Hanopa N YCTAaHOBJICHUS] HEOOXOJIUMOIO HOIHO20 HANOpA B TOJIOBE U IO
Y4aCTKaM OPOCHUTEIbHON CHCTEMBI.
Ha ocHOBaHMM pacyeTHBIX PacxollOB M ONTHUMAJbHBIX CKOPOCTEH IBUKEHUS
BOJIBI B TPYOOTIPOBOJIaX MpEeABAPUTEIBHBIC JUAMETPHI UX MOJOUPAIOT MO (hopmyIie
i 1000]/1@750=1130]/Q7i MM, (2.51)
riae Q - pacueTHbIH pacxox TPyOONpoBoaa, M/C; v - CKOPOCTh JBIKEHHS BO-

16l B TpyOOIIpoBOIE, M/C.
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[Tocne 3toro moaOuparoT OirKaWIINK cTaHAAPTHBIA AuameTp TpyOwl. Ecmu
no100paHHBIA AMAMETP 3HAUYUTEIHHO OTIUYAETCS OT PACUYETHOr0, HEOOXOAMMO OII-
pENENUTh HOBBIE PACUETHBIE CKOPOCTH, COOTBETCTBYIOLIME OKOHYATEIBHO IPHHS-
TOMY IUAMETPY.

VYBenanueHue CKOpOCTH MO3BOJSET YMEHBUINTh AUAMETP TPYO, UX CTOMMOCTD,
HOBBICUTh TPAHCIIOPTUPYIOLIYIO CIIOCOOHOCTh MOTOK, U CAMOOYUIIAEMOCTh TPYO OT
HaHOCOB. OIHAKO MPH 3TOM BO3pacTaeT HEOOXOIUMBIN HAMop, 4TO TpeOdyeT OOoMbIIIei
MOIIIHOCTH HAaHOCOB M MOBBIIIAET OMACHOCTh pa3pylleHUs TpyOONpoOBOIOB OT TU-
PaBIMYECKOTO y1apa.

VYBenuueHue AaBiaeHUs B TpyOONpoBoJe Al MPU CHUKEHUU CKOPOCTH JBU-
KEHMsI BOABl B HEM U1 NOTOKAa O€3 HapyLIEHUs €ro CIUIOUIHOCTU MO TEOPHH
H. E. )KyKoBCKOro MOXHO OTpeAeNuTh Mo (hopmyie

AH = (vo—v1)a/g, (2.52)
IZe vo U vi- CPEIHHUE CKOPOCTU B TPYOOIPOBOJE JO U IMOCIE 3aKPBITUS 3aBUXKKH,
M/C; @ - CKOpPOCTh pacIpOCTpaHEHUs yJapHOW BOJHBI B TpPyOOIpOBOAE
(500...1425 m/c), g - yckopeHre cBOOOHOTO TaJICHMUS, M/
PacueTHsiil Hanop B Havasie TPyOONPOBOJIA:

H=H.+2>h,+2h,+H,, (2.53)
rac Hy - FCO,Z[CBI/I‘ICCKa}I_ Pa3HOCTb OTMCTOK B HA4YaJIC U B KOHIC PACUCTHOI'O

ydacTka TpyOompoBoja, M; Ih, - MOTepu Hamopa Ha | pacueTHOM y4yacTke Mo JJIHHE
TpyOOIIpoBOJa, M; Xh, - IOTEPU HANIOpa HA MPEOAOJIECHUE MECTHBIX CONIPOTUBICHUN
10 JJIMHE TPYOONpoBOJa, M; OOBIYHO MECTHBIE MIOTEPU B OPOCUTENIBHBIX TPYyOOIIpO-
BOJIaX COCTABIAIOT 5...10% myTeBbIX, Zhw= (0,05...0,1) 2h;; Hey - CBOOOTHBIN HATIOP B
THJIpaHTE B pacUe€THOM TOUKe TpyOOmpoBoa, M.

PacueTHblii Hammop s pa3sBETBICHHOM 3aKPBITOM OPOCUTENBHOM CETH OIpe-
JEJNAI0T 10 Tpacce TPyOOIIpOBOAOB, MOABOAIINX BOAY K Haubojee yAaJIeHHOMY U
MUMEIOIIEMY HauOOIbIIYI0 OTMETKY IIOBEPXHOCTH 3€MJIM THIPAHTY.

[ToTepu HaOPOB HAXOAAT OTAEIBHO JUJISl KaXKJOTO y4acTKa pacyeTHOM TPacChl
TpyOOIPOBOJA € Pa3HBIMHU pacxoAamMy U auamerpamu. OOIIMe MoTepy Hanopa 1o pacyeT-

HOU Tpacce TpyOOIpoBO/Ia MOTYyYaloT, CYMMUPYSI IOTEPH HA OT/ICTBHBIX €€ YIaCTKaX.
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[ToTepu 1o anmmHe &, onipeAeIsitoT 1o popmyiie
h=)\v2l[2gD, (2.54)

rjae [ - JuHa ydacTka TpyoonpoBoja, M; D - nuaMeTp TpyO, M; v - CKOPOCTh JIBHKE-
HUSI BOJIBI B TpyOe M/C; 2 - KOO (HUIMEHT IMIPABIMYECKOTO COMPOTHBIICHHMS.

3akpeimoeie opocumenbhble cucmembl KOHCTPYKTHBHO BBITOJHSAIOTCA B OC-
HOBHOM B BMJIe TPYO Kpyrioro ceueHus. Huke nmpuBeieHb pa3Mepsl 1 TPYOHBIX
3aKPBbITHIX CUCTEM BBITTOJIHEHHBIX U3 PA3JIMYHBIX MaTEPUAJIOB.

Acbecmouemenmmusle mpyont: HalOpHbIE aCOECTOIIEMEHTHBIE TPYOBI JUaAMET-
pom 100... 500 mM ¢ TonmuHOM cTeHku S35... 105 MM U AJIUHOM 5 M.

Kenezobemonnvie nanopusie mpyoot co CMmaiIbHbIM CEPOCYHUKOM: TAAMET-
poMm 250 . .. 600 mMm, nimuHoM S 1 10 M ¢ Tonmumuoi ctenku 40,5 ... 47,5 mm.
CmanvHnule IneKkmpoceapHusvie CRUpPAIEUIO8HbIE MOHKOCHEHHble mpyobl C 3allUT-
HBIM TTOKPBITHEM Ha OCHOBE Jiaka 3TUHOJb: auamerpoM 200 . .. 400 MM ¢ TOIUIMHON
creukd 1,8... 4,0 MM, utnHON 5, 6,9 1 12 M

CmanbHole INeKmMpoceapHvle MOHKOCHIEHHble MPYObl ¢ GHYMPEHHUM Ue-
MEHMHO-NECUAHBIM U HAPYHCHBIM OUMYMHBIM WU IMUHOJIEBLIM NOKPbIMUEM:
auameTpoM oT 219 no 530 mm.

Yyzyuuvte mpyowvt: Jlnametp uyryHHbIX TpyO 65... 1000 mMm. J{nuna TpyO ot 2
110 6M.

ITnacmmaccoswvie mpyowr: nnvnoit 6, 8, 10 u 12 m.

Pacxoowvl 6 omkpvimoit cemu

PacueTHble pacxoabl KAHAJI0B OPOCUTEIbHOI CeTH ONPEACISIIOT HA OCHOBA-
HUU PEXUMa OPOIICHUS CEIbCKOXO3IMCTBEHHBIX KYJIBTYP U MOTPEOHOCTH B BOJIE OT-
JIEITBHBIX XO3SIICTB, a TAKXKe PeKMMa UCTOYHUKA OPOIICHUS.

Ecnmu uCTOYHMK OpOIICHHS TOTHOCTRIO O0ECTIEUMBACT MOTPEOHOCTh XO3SUCTB B
BOJIC, TO KaHaJbl PabOTAIOT B COOTBETCTBUM C TpadKoM pekuma opoiineHus. [Ipu He-
COOTBETCTBUM PEKHMMA BOJOMCTOYHUKA PEKUMY OPOILICHUS MPEAYyCMaTPUBAIOT BBEIE-
HUE BOA0000pOTA, T. €. I0/1a4y BOJBI B OT/ACIHHBIC 3BEHbSI OPOCUTEIHHON CUCTEMBI T10

oucpean, 4To yxXyAauiacTt BOI[OO6CCH€‘{CHHOCTB IMIO4YB W HApymacT CPOKHU ITOJIMBOB. Ha
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OpPOCHUTEJIBHBIX CHCTEMAax IPUHATA CIEAYIOLas HOMEHKIIATypa pPacdyeTHBIX PACXOJI0B
BO/JIbI: MAKCUMAJIbHBIA, MUHUMAaJIBHBIN U popcupoBannsiii (JIbH B.2.4-1-99).

Maxcumanvholii pacxo0 Qmax - 7TO HaUOOJBIINUNA PACXO]1 BOJbI, KOTOPBIHM Mpo-
IIyCKACT KaHAJI JUIMTEIBHOE BPEMsS B COOTBETCTBUM C MAKCHMAJIBHOW OpAMHATOU
rpaduka ruipoOMOTyJIsl.

MunumanvHolil pacxo0 Qmin - 3TO HAUMEHBIIUN PacXoj BOJbI, KOTOPHI TpeOy-
€TCsl MPOIYCTUTh 0 KaHaJly COTJIACHO PAacuyeTHOMY rpauKy THAPOMOIYJS M pac-
YeTHOMY IUTaHy BOJOMOa4l M BOJI00OOPOTA.

Dopcuposanmviii pacxo Lbers - 3T0 yBeTUUYEHHBI HOPMAIBHBIA PacXojl, KOTOPKIIA
TpeOyeTcst IPOITyCTUT MO KaHATy KOPOTKOE BPEMsI B OCOOBIX YCIIOBHUSIX IKCILTyaTaIUH.

PacxomoM HeTTO KaHana Ha3bIBAalOT Pacxo]l BOJABI B KOHIIEBOM €ro 4acTH, a
pacxooM OpyTTO - pacxo/i B TOJIOBE KaHaJa C y4€TOM MOTEPh BOJBI MO €T0 JTUHE.

Pacxonom HETTO CHCTEMBI Ha3bIBAKOT PACXO[, OJIABAEMbIN Ha MOJISI, a Pacxo-
J0M OpYTTO - pacxo/l B TOJIOBE MaruCTpajJbHOTO KaHaa.

OCHOBHBIM pacyeTHBIM PAcXOIOM SBIISIETCS pacXo]l KaHajla, IMOJaBaeMbli Ha
ceBOOGOPOTHEIH ydacTok. “io Ero ompefensioT Mo yKOMILIEKTOBAHHOMY TpaduKy
BOJIONIOIAYH WJIA BBIYUCIIAIOT IO 3aBUCUMOCTHU

Q]:‘ro :qFHT (2.55)

c.0’

rIe Q' - MAaKCHUMAaJbHBIA pPAacXoJ HETTO Ha CEBOOOOPOTHBIM Y4YacTOK, JI/C;
g - MaKCUMaJIbHasI OpIMHATA YKOMITIEKTOBAHHOTO Tpaduka TuapoMoyiis, ji/c Ha 1 ra;
F/! - uiomaab ceBOOOOPOTHOTO y4acTKa HETTO, Tra.

P acxoJbl BCEX OCTAJIbHBIX KaHAaJIOB OpOCHTGJ’IbHOfI CCTH BBIYUCIIAIOT 4YCPC3
Q** C y4eTOM OOILIECUCTEMHOIO IIJIaHa BOJIONOJIb30BaHUS.

Ecmm pacxox Ha ceBooOOPOTHEIN ydacTok 6ombine 250 j1/c, TO OH pacmpenens-
eTCsl MEXIy ABYMsI WJIM 0oJiee yYaCTKOBBIMU KaHAJIAMHU.

Pacxoabl Bcex 3BeHbEB OPOCHUTEIBbHOM CeTH B Mpeaejiax ceBOOOOPOTHOIO
YYaCTKAa JI0JDKHBI OBITh YBA3aHBI MOCIE0BATEIBHO OT MIIQ/IIIUX 3BEHBEB K CTAPIIUM

C yquOM HOTepI):
2Qw =05 ,: (2.56)

Q —_ HT
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ECHI/I n3 X03ﬂﬁCTBeHHOFO pacnpezleJIHTe.]Iﬂ OCYIH@CTBHH@TC?I moaada BOIEBI 10O
OMOeNbHbIM KAHALAM HA YIaCTKH, 3aHAThIE MOHOKYJIBTYPOH, CaaMH, BUHOTPAHHU-
KaMHu, Ha HpI/chaHe6HBIe y‘{aCTKI/I, TO paCXOZL cro OHpe,Z[eJIHIOT I10 3aBUCUMOCTHU

Qit =LQ% + ZQSh (2.57)

Pacxoa MeKX03sIiCTBEHHOr0 paclpeneJuTe]ss PaBeH CyMME PacXoloB XO-

; 1QuT, =ZQ%,
3ANCTBCHHBIX KaHAJIOB, ITOJIYHAOINIUX U3 HCT'O BOJ ™ Mx.p x.p

HT ._.EQﬁp
Pacxoa MarucTpajbHOro Kanajaa: &, = “%yx.p -

PacueTHbie pacxoabl OPOCUTEIBHOW CETH KaHAJIOB MPU JO0KJAEBAHUU OMpEe-
JISTIOT HA OCHOBAaHWU TpaduKa MOJIMBOB, YYUTHIBAIOIIETO KOJUYECTBO U MapaMETPhI
TOXKJIEBAIBHON TEXHUKHU. Pacxoabpl BpEMEHHBIX OPOCUTENICH Ha3HAYAIOT B COOTBETCT-
BUM C pacXoJIOM JI0KJI€BaJbHOW MaluHbl. KoJM4ecTBO opocuTesnei, 0JJHOBPEMEHHO
paboTarIMX Ha IMOJIe, a CIEAOBATEIBHO, U JOXKICBATLHBIX MAIUH, OTPECISIOT IPU
COCTaBJIeHUH rpaduka MoJaUBOB. {1 3TOT0 MOJyYaroT MPOJ0JDKUTEIBHOCTh MOJIMBA
IOJIL OJTHOW JTOXKJEBAIbHOW MAIIMHOM 110 3aBUCUMOCTH, CYT.

Hm
— mFVl KML’”

_ , 2.58
86’4QMKcym ( )

TJIe M - pacyeTHas TOJMBHAS HOpPMa, M>/ra; Fi* - I0Mmaah moss ceBoo0OpoOTa, 3aHs-
Tast JaHHOU KYJbTYPOH, I'a; Kucn - KOODPUITUEHT, YUUTHIBAIOIINN MTOTEPH BOJBI Ha UC-
MapeHue NPy T0XKACBaHUU (3aTpaThl BOJBI HA CO3JAaHNE MUKPOKIMMATAa B MPOIIECCEe
TOKJIEBAHUS); Qy - PACXOM JOKICBATBHONW MAIIWHBI, J1/C; Keyr - KOIPHUIIUESHT HUC-
MOJIb30BAHUSI BPEMEHH CYTOK.

MakcumanbHBIH pacxoj] Y4acCTKOBOTO KaHaja B 3TOM ClIydac paBeH CyMMe

PacxoJI0B OJTHOBPEMEHHO Pa0OTAIOIINX JOK/ICBAILHBIX MAIIUH (BPEMEHHBIX OPOCH-
TeJei) Ha IoJIe: Q ox. P EQgg.

Munumanvhslii pacxoo BOIbI CTAPIIUX OPOCUMEIbHBIX KAHAI08 OTIPEICIISIIOT
KaK CyMMY pacxo0JIOB YYaCTKOBBIX pacrpeaenuteineii. Jliis ooecrneueHus yCIOBHIA He-

3aMJIIEMOCTH KaHAJIOB PacXo/ BOJBI B HUX JODKEH ObITh He MeHee 40% MaKkcuMab-

HOTO.
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[Ipu n3mMeHeHnn yclioBUN BOI00OOPOTA, COCTaBa KyJIbTYp WM IUIOMIAIN IO
BJIArOJIIOOMBBIMU KYJIBTYpaMH, a TAK)KE€ B CHJIBHO 3aCYIUIUBBIC TTEPUOIBI BOZHUKACT
HEOOXOMMOCTh B MPOMYycKe (POpPCHPOBAHHBIX (ITOBBHIIMICHHBIX) PAcXOJO0B BOIBI IO
ka"HaiaM. QOpCUPOBAHHBIA PACXO] BOABI HEOOXOIUMO MPUHUMATH PaBHBIM MAaKCH-
MaJbHOMY pacXojy, yBEIMYEHHOMY Ha K03()(ULMEHT (HOPCUPOBKH Kpo AT MEX-
XO3SHUCTBEHHBIX W XO3SWCTBCHHBIX pacIpeIeluTeICH mpu pacxojie BOAbl MeHee |
M/c -ky=1,2; T0 %€ oT 1 mo 10 M/c - ky=1,15, a cBbie 10 m/c - kp=1,1. Pacxomsl
BHYTPHUXO3SMCTBEHHBIX PACIPEACIUTENICH U BPEMEHHBIX OPOCHTEINICH, paboTaronuX
MOOYEPETHO, HE (OPCUPYIOTCH.

Koncmpykuuu u pazmepuvl Kananos

[TonepeuHoe ceyeHUe U MPOJOIBHBIA MPO(HITb KaHaTa JOHKHBI 00SCIICYHBATh
Oecriepe0oitHyI0 To/1ady BOJIBI Ha TOJS, HEPAa3MBIBAEMOCTh M HE3aWJIIEMOCTh HUX
pyciia, MUHUMAaJIbHYIO (DHIIBTPAINIO, BO3MOKHOCTh CTPOUTEILCTBA CYIIECTBYIOIIUMHU
MaliMHaMU ¥ MEXaHM3MaMH. Y POBCHb BOJIBI B CTapIIUX KaHajaX JOJDKEH KOMaH[IO-
BaTh HAJI YPOBHEM BOJIbI B MJIQIIINX, @ BO BPEMEHHBIX OPOCHUTEIISAX MPHU MTOBEPXHOCT-
HOM CII0CO0€ IMOJIMBA - HAJT TOBEPXHOCTHIO OPOIIIAEMOTO TTOJIS.

Koncmpykuusa kananoe 6 3emasaHom pycie OnpeaeiseTcs: pacXoJoM KaHala;
TpeOyeMol BEIMYMHON KOMaHJIOBAaHMs KaHaJa; XapaKTepoOM TPyHTa, B KOTOPOM OH
IIPOKJIAILIBACTCS; Ha3HAYCHUEM KaHajla M PacIlojoKEHWEeM ero Ha MECTHOCTH; (op-
MOU TIOTIEPEYHOTO CEUCHHUsI; TabapuTaMu pabovero opraHa MEXaHU3MOB, TIPUMCHSIC-
MBIX JUTSI IIPOKJIAKN KaHAJIOB.

dopMy MOMEPEYHOT0 CEUEHHUs KaHAJIIOB BEIOMPAIOT B 3aBUCHUMOCTH OT WX pa3-
MEpOB, XapakTepa TPYHTOB OCHOBAHUS U CTIocoOa mpou3BojicTBa pabot. Dopmbl Ka-

HaJIOB MMOKa3aHbl HA puc. 2.47.
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Puc. 2.47 - ®opMbl IONEPEYHOTO CEUCHUS KAHAJIOB:
a - mpaneyeuoanbHas; O - NPAMOY20bHAS, e- NOIULOHANbHASA, 2- Napaboiu-
yeckas; 0, e- COCMABHAsL, JHC - MPEY2O0abHAL; 3 - I0HCOUHOOOPAZHASA

Kananel cpenHeil 1 Manoi MPOIMYCKHOW CIIOCOOHOCTH, KaK MPaBHIIO, UMEIOT
TpaneuenJalnbHyo GopMy.

Kanaisbel psIMOYTOJIBHOIO CEUYEHHsI ¢ KPEIUICHUEM JIHA U CTEHOK IPOEKTUPYIOT
peaKo (HampuMep, Ha KOCOropax, B ChITYYHX WM CHIIBHO (PUIIBTPYIOIIUX TPYHTaX).

Kanans! rimyOouHoi 6osee 4... 5 M 4acTo CTPOSIT C MOJIMTOHAIBHON (opMoii ce-
YEeHUsI, yCTOWYMBON U TUIPABINYECKU O0JIe€ BHITOJHON, YeM TparenenaibHasl.

Ceuennst mapabonnueckoit (GopMbl HEYAOOHBI Ui BBIIIOJHEHUS, HO BO BCEX
IPYIMX OTHOLICHUAX SABIISIOTCS HAWIIYYIIAMH.

Ceuenust coctaBHOU (DOPMBI 11€I€CO00Pa3HBI B TEX CIy4asK, KOT/Aa Mo KaHalaM
B TEUEHHUE KPATKOIO MEpHoJia BPEMEHU MPOIYCKAOTCS OOJIBIIME PACXOJbl, @ B OC-
TaJbHOE BPEMS - MaJIbIE.

TpeyronbHas ¢opma cedeHusi XapaKTepHa AJsi BHIBOJAHBIX O00OpO31 U BpEeMEH-
HBIX OpOCUTeIeN. DTUM e KaHaiaMm JUIsl yAoOCTBa IpoXoja Yepe3 HUX CEIbCKOXO-
3sTCTBEHHBIX MAIIMH MOXKET MPHUIaBATHCS JIOAKOMHOOOpa3HbII TPOPUIIh.

[To ycioBusiM pou3BOACTBA pabOT ¢ yUeTOM penbeda KaHalbl pa3aessoT Ha
YETBIPE TUIA: B BBIEMKE, [TOJTYBBIEMKE-TIOJYHACHIIIN; B HACHIIIN; HA KOCOTOPE.

Kananvt 6 eviemke (puc. 2.48). Ha yuacTtkax, rae He TpeOyeTcs: o0ecneueHus

KOMaHIOBaHUA Hal ITIOBCPXHOCTBIO 3CMJIM, 4 TAKKC B ClIydasdX, KOI'ld YKJIOH KaHalla
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IMPUHUMAOT MCHBIIC, 9YCM YKJIIOH MCCTHOCTHU IO €ro TpaccCC, KaHalJlbl MPCAIIOYTHU-

TCJIBHCC CTPOUTH B BLICMKE.

i/
Az

Puc. 2.48 - CeueHust KaHAJOB B BBIEMKE:
1 - kasanvep; 2 - bepma
Kananel B moJiyBbIEMKe-ITOIYHACHINIA NPUBEAEHBI HA pUcyHKe 2.49. [Ipu mpo-
XOXKJICHUHM KaHAJIOB B TIIYOOKHMX BBIEMKaX JJIsl MPEAYNPEKICHUS CIIydalHbIX Jedop-
MalMid OTKOCOB U BO3MOKHOCTH MEXaHM3UPOBAHHOW OYMCTKHM KaHaja yCTpPauBaroT
oepwmel. [llupuny 6epmbl puHUMAalOT paBHOW d=(t-H)/2, tne t-H ~ rmyOuHa BEIEMKH

HaJ 6epMoii, HO HEe MeHee 1M.

Puc. 2.49 - [lonepeunble ceyeHUs1 KaHAJIOB B MOJYBbIEMKE-TIOJIYHACHIIN :
1 - svlemka; 2 - nacvins ¢ NOCIOUNHBIM YNIOmMHeHueM; 3 - 0mean uiu Kagaivep;
4 - cpe3ka pacmumenbHO20 clos; S - HAPYICHBLU pe3eps; 6 - 6HympeHHUL pe3epa
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Kananwt 6 naceinu (puc. 2.50) NpuMeHSIOT, KOI/1a Tpacca KaHajaa IPOXOIHUT 10
MOHIKEHHBIM MECTaM pelibea WM 1o IIocKoMy 0e3yKIIOHHOMY penbedy U TpeOy-

eTcsl 00eCIIeUnTh KOMaHJOBaHUC HAl opomaeMoﬁ TCppI/ITOpHCﬁ.

AN
E ‘\/\\

= L4
s/ ¥
B
I3 =

Puc. 2.50 - Ceyenus kaHaAJI0B B HACHIIIH;
a - 6e3 HacblnHo20 OHA; O - ¢ HACLINHBIM OHOM

Paccrosinne mMexy moaomBoOd OTKOca JaMObl M OpPOBKOM BHEIIHEro pe3epBa
IPYHTa JOJKHO OBITh HE MeHee 1,5 M mnpu rimyoune peszepna a0 0,5 M 1 He MeHee 3 M
npu rryoune pesepsa 0,5 M u Gosiee. Bomy u3 BHEITHUX pPe3epBOB OTBOJAT B BOJIO-
COPOCHYIO CETb.

Kanan na xocozope (puc. 2.51). Ilpu npoekTUpOBaHUU KaHAJIOB HA KOCOTOpax
C KpyTU3HOM ckara 10 20° MOomepeyHOe CEYEHUE KaHalla, MPOJIOKEHHOE B TJIMHHU-
CTBIX TPYHTaX, HEOOXOJMMO MPUHUMATH TAKUM, YTOOBI MOBEPXHOCTh 3€MJIU MPOXO-
JUJia yepe3 TOUKY MepeceueHust 0TKoca ¢ (POpCUpPOBAHHBIM YPOBHEM BOJIbI B KaHAJE.
JUJisi TIOBBINIEHUSI YCTOWYMBOCTH J1IaMObl PEKOMEHIYIOT MpUAaBaTh CTYIEHYATOE
OouepTaHHE JIMHUU COMPsDKEHUs Tena JaMObl ¢ ocHOoBaHueM. [Ipu 3ToM ¢ BepxoBoOii

CTOpPOHBI KOCOTOpa MPEeTyCMOTpeHa Oepma MUPUHON HE MeHee | M.
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VRSTARTTRS

Puc. 2.51 - Ceuenus kaHajioB Ha KOcoropax

[Ipu ycTpoiicTBe KaHaIOB Ha KOCOTOpax ¢ KpyTu3Hou ckata 20° u 6osee morie-
pEUYHOE CeUEHHE KaHalla HA/JICKUT NIPUHUMAThH MOJIHOCTBIO B BEIEMKE C YCTPOICTBOM
C BEpXOBOI CTOPOHBI KOCOropa OEpMbI IIMPUHON HE MEHEe 3 M.

OTKOCHI TOCTOSIHHBIX KaHAJIOB OPOCHUTENBHBIX CUCTEM 3aKJIAbIBAIOT C YUYETOM
YCTOMYHUBOCTH OTKOCOB CYIIECTBYIOIIMX KAaHAJIOB, SKCILTyaTUPYEMbIX B aHAJIOTHY-
HBIX yCJIOBUSIX. [Ipy OTCYTCTBUM TaKMX aHAJOTOB BEJIMYUHBI 3AJI05KEHHS] OTKOCOB Ka-
HAJIOB TJIyOMHOM 10 5 M MPUHUMAIOT B COOTBETCTBUU C JJAHHBIMU, ITPUBEJICHHBIMU B
Tabn. 2.8, a 6oJyee rIyOOKMX KaHAJIOB - HA OCHOBAHHWH PAaCUETOB B COOTBETCTBHH C
pexomenaanuamu CHull.

OwibTpanys BOIbI U3 TPaNenenIalbHbIX KaHaIoB, paboTaronux 0e3 moamnopa,
OylleT MUHUMAJIbHOW MPU HanboJiee BHITOJHOM COOTHOIIEHUM MEXKAY IUPUHON Ka-
HaJja mo JHy b u ero TiyOuHou A, onpeaenseMon mo ¢popmyne B=hb/n.

Haubomnplmeit mpormyckHONM cOCOOHOCTBIO TIPH 33JJaHHOM TUIOIIAH MOTIEPEYHOTO

ceueHUs 00J1a/1at0T KaHAJIbI, UMEIOIINE THIPABIMYECKH HAUBBITOTHEHIIIEE CEUCHHE.
Taomuma 2.8 - 3anoxeHne 0TKOCOB KaHajioB H<5m

I'pyHT, B OCHOBaHMH pycia ITonsonusie|HagBogHbIe

Kanana OTKOCHI OTKOCHI

Ckana: HeBBIBETPHUBIIASCA 0,1..0,25 0
BBIBETPUBIIASCS 0,25..0,5 0,25

[TonyckabHBII BOJOCTOMKHIA

TPYHT 0,5...1,0 0,5

["asieuynuk u rpaBuii ¢ MECKOM 1,25...1,5 1,0

['muna, cyrnunok tBepablit u nonyreepasiii| 1,0...1,5 0,5...1,0

CyrimHOK MSITKOIUTACTHYHBIN, 1,25...2,0 1,0..1,5
Cymnech 1,25...2,0 1,0..1,5
Ilecoxk:

MEJIKUH 1,5...2,5 2,0
MBLIEBATHIA 3,0..3,5 2,5
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Jljia ipeBapuTeNIbHOTO BBIOOpA pa3MepoB KaHala HEOOXOJUMBIL: TIIyOuHa Ha-

nonuenus: h =A17§, rae A - koapduruent, pasusiii 0,7...1,0; OTHONMIEHNE MUPUHBI
10 JIHY K TJIyOMHE HAMOJTHEHUS:
B =b/h=3]0—m . (2.59)
rae m — K03 PUIMEHT 3aI05KEeHUs 0TKOCA.
B npakxmuxe npunumarom: b= (1...2)h opu Q<1 m/c; b=(1...3)h ipu Q =
1.3 Mlcub=(2...6)h npu Q=3..5m/c.
[[IupuHy KaHaJIa IO JHY CTaHAAapTU3yT U npuHumatrot: 0,4; 0,8; 1,0; 1,5; 2,0;

2,5;2,0;3,5;4,0;4,5;5,0;6,0muT. 1.
2.13. UCTOYHMKH OPOILIEHUSA

HcTouHrKaMu BOJIBI IJIsI OPOIIIEHUS U OOBOJHEHUSI MOTYT OBITh PEKH B €CTECT-
BEHHOM M 3aperyJIMPOBAaHHOM COCTOSIHUM, MECTHBIN MOBEPXHOCTHBIN CTOK, IMOJI3EM-
HbI€, CTOYHbIC, TPEHAXKHO-COPOCHBIE U MOPCKUE BOJIBI.

K BomoncroyHukam MNpeIbABISIOT Takue TpeOOBaHMS: BOAa JOJDKHA OBITh
MIPUTOHA JJIST OPOIICHUS, & P OOBOAHEHUH - JJIsl 00€CTICUeHUSI OBITOBBIX M XO3STH-
CTBEHHBIX HYX]; 3alachkl U PacXoj €€ B BOJOUCTOUYHHUKE JOJKHBI MTOTHOCTBIO YOB-
JIETBOPSATH HYXKJIaM OPOIIICHHUS.

[IpurogHoOCTh BOABI IJI1 OPOIICHUSI ONPENEAETCS B3aUMOACHCTBUEM pa3iiny-
HBIX (hakTOpoB. BaskHelme U3 HUX CleAyIoNue: odIee coaepKaHrue cojie B BOJC;
XUMUYECKUN COCTaB BOJIbI; MEXAaHUYECKUM COCTaB M BOJHO-(U3UYECKHE CBOMCTBA
MOYBBI, COAECPKAHUE U COCTaB COJIEH B MOYBE; APECHUPOBAHHOCTh TEppUTOpUU. [l7s
OOJIBIIIMHCTBA CEJIbCKOXO3SMCTBEHHBIX pacTeHUN Oe3BpeHa BOJla ¢ MUHEpaIu3alueit
1o 1 r/m.

HcTouHHMK OpOIIeHUsI TOJDKEH 00ecreuynuBaTh MOTPEOHOCTh B BOJIC B TEUCHUE
BCET0 MOJIMBHOTO ce30Ha. Eciin B OT/ENbHBIC MEPUOIbI BOJOUCTOUYHUK UMEET MEHbB-
UK pacxoll, 4em TpeOyeTcs IJisl MOJIMBa, TO €ro PEXXUM CJEAYyeT COIliacoBaTh C pe-

JKUMOM OpOIICHHUA IIYTEM PCTYJIUMPOBAHUA, HpI/ICl'IOCO6JICHI/I}I PCXKHUMa OPOUICHHA
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KYJIbTYp K PEXHUMY BOJOUCTOYHWKA, OJHOBPEMEHHOI'O PETYJIUPOBAHUSA BOJOUCTOY-
HUKA U U3MEHEHUEM PEeXrMa pabOThl OPOCUTEIHHONW CHCTEMEI.
OpocutenpHyI0 CIIOCOOHOCTh BOJOUCTOUHHUKA (F, Ta) onpeAenstor mo ¢hopmy-
hi ()
F=Wn/Mcp.pss, (2.60)
rae W - 00beM BOIBI, 3a0MpaeMoil JIJisi OpOIISHHUS, M3; n - KII/ opocutenbHOM cuc-
TEMBI; Mcp. 535 - CPETHEB3BEIIECHHAS OPOCUTEBHAS HOPMa, KOTOPYIO HaXOMIAT KakK:

/w1“1+M2a2 e Mnan

Mc . B3B —
? 100 (2.61)

3necb M;, M,....,M,, - OpOCUTEIbHBIE HOPMBI OPYTTO OTAENbHBIX KYJIbTYp, BXO-

JIIIAX B CEBOOGOPOT, M /Ta; 0y, 0z,..., O, - CONEPHKAHNE KYIETYp B CeBOOGOPOTE, %.

OcHOBHbBIE HCTOYHUKH OPOLIIEHUS] 1 00BOJTHEHNS - PEKHU

B 3aBucumocTu ot ycnoBuii popMUpOBaHUS BOJHOTO PEXUMA, a CISAOBATEIIb-
HO, XapakTepa rujaporpada, a Takke peibedHBIX YCIOBUN BogocOOpa peKku JeaT Ha
PaBHUHHBIE U TOPHBIE.

PaBHUHHBIE pEKM UMEIOT Majble YKIOHBI U 3aHUMAIOT 00Jiee HU3KOE MOJIOMKE-
HUE 10 OTHOLICHUIO K OKpy»Xaromied Ttepputopun. OpolleHHEe U3 PaBHUHHON PEKU
0OBIYHO TPOU3BOJUTCS C MIOMOIIBIO HACOCHBIX CTAHIIUN WUJIU YCTPOUCTBA MIIOTHHBI.

Boawl ocHOBHBIX paBHUHHBIX pek (Bonra, Jlon, JlHenp u ap.) mpecHsele, co-
Jiep>kKaT Majo HaHOCOB, MUTAIOTCS 3a CYET TPYHTOBBIX BOJ M ocaakoB. Hanbompiuii
pacxoJ; MPOXOAUT MO HUM BECHOW B MEPHOJ TasHUS CHETOB, KOTJa MOTPEOHOCTH B
OpOIIICHUN He3HauuTesbHA. VICIoab30BaTh 3TH MABOJKOBBIC BOJbI MOXKHO ITyTEM
YCTPOMCTBAa BOJIOXPAHWIMII, BOJIa U3 KOTOPHIX B JIETHEE BPEMsl MCIOIb3YyETCS s
opouieHus U 00BoAHEeHUs. Pa3HOBUIHOCTh paBHUHHBIX — CTENHbIE peku. McTouHu-
KOM THUTaHUs JJIsl HUX CIy>)KaT B OCHOBHOM 3WMHHE aTMoc(epHbie ocaaku. Mak-
CUMAJIbHBIE PACXOJIbl B CTEMHBIX peKax HaOII0JAI0TCS BECHOM, COKpAIIASICh A0 HYJIS
B JIETHUN niepuoi. JJig Ucrosib30BaHUs UX CTOKa HEOOXOAMMO COOpYKaTh BOJOXpa-
HUJUIA. ['OpHBIE peKH MMEIOT OOJIBIIIME YKJIOHBI, COACPKAT 3HAYUTEIbHOE KOJInYe-

3
CTBO HAaHOCOB (110 4 KI/M”), MUTAKOTCS 3a CYET CHETOB U JICAHUKOB, IIO3TOMY OCHOB-
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HOW MaBOJOK Ha HUX OBIBA€T B caMmoe KapKoe BpeMs roja - JIETOM, YTO MO3BOJISIET
HauboJIee MOJHO UCIOIb30BaTh UX Ha OPOIICHHE 0€3 CTPOUTENHCTBA BOAOXPAHUIIHIIL.

[Ipu opoleHnH U3 peKU C HE3apeTyJIMPOBAHHBIM CTOKOM CPaBHHMBAIOT TUJIPO-
rpad pexu 85...90%-HOU 00ECMEYESHHOCTH C PACXOJaMH, HEOOXOIUMBIMHU IS
opomieHus. Ecnu B OTAENbHBIE EPUOABI PACXOJbl HA OPOUIEHHWE PAaBHBI PacXolaMm
pEKH, TO 00ECTICUUTh OPOCUTENIBHYIO CUCTEMY BOJOW CAMOTEKOM MOXKHO TOJBKO MPHU
IJIOTUHHOM BOJ103a00pe. Eciu pacxo/ibl Ha OpoLIEeHUE MPEBBIIIAIOT PACcXO/Ibl B PEKE,
TO YCTpaumBalOT PETYIUPYIOIINE BOJOXPAHWIMIA WU pe3epByapsl. B 3aBucuMocTu
OT IPOJOJKUTEILHOCTH HAKOILJIEHUS BOJBI M MOCIEIYIOUIErO €€ UCIOIb30BaHUS pe-
I'YJIUPOBAHUE MOXET OBITh CyTOYHBIM, HEIEIbHBIM, CE30HHBIM (FOJMYHBIM), MHOTO-
JIETHUM.

CyTouHOE U HEAEIBbHOE PETYJINPOBAHUE MPUMEHSIOT Yalle BCEro MpU MCIOJb-
30BaHUU MOJ3EMHBIX BOJI, KOTJla B HOYHOE BpEMS BOJIY HAKAIUIMBAIOT B PE3EPBYyapax
win OacceliHax, a IHeM 3a0MparoT Ha OPOIIEHUE UIH BojocHa0xeHne. Ce30HHOe WIn
rOJIMYHOE PETYJIMPOBAHUE COCTOUT B MEPEPACHPENEICHUN CTOKA B TE€YEHUE OJHOTO
roaa. Jlyis 3TOM Lenu Ha peKe CO3ar0T BOJOXPaHWIMIIE, B KOTOPOM B NEPUOJ Ta-
BOJIKa CTOK TOJHOCTBIO MJIM YACTUYHO 3a/I€PKUBAETCA, U MCHOJIB3YIOT €r0 B MOJIMB-
HOH mepuos. Ce30HHOE peryJIMpoOBaHHUE MPUMEHSIOT B TOM Cilydae, Korjga rogoBoe
noTpebiieHre BOJAbI MEHBIIE TOJOBOTO CTOKa PacyeTHOM 00ecrneyeHHOCTH
(70...97%).

MHorosneTHee peryaMpoBaHie CTOKA MPUMEHSIOT B TEX CIyYasx, Korja MoTpeo-
JIEHHE BOJIbI IPEBBIIIAET CTOK PACYETHOM oOecrieueHHOCTH. [Ipn 3TOM Boy 3amacarot B
BOJIOXPAHUJIUILIE B MHOTOBOJHBIE TOJIbl, @ UCIOJIB3YIOT Ha OPOLIEHUE U OOBOJHEHUE B
MaJIOBOJHBIE T'O/IbI.

[Tpu ce30HHOM peryaHpOBaHUM CTOKAa 00BbEM BOJOXPAHMIUIIA TPUHUMAIOT PaB-
HbIM 20...70%, a nipu muoroseTHeM - 120...170% cpelHeMHOTr0JIETHETO CTOKA.

Perynupyroliiee BOJOXpaHWIMIIE PACIIONAraloT Ha PEKE WM B CTOPOHE OT HEE C
MIUTAHUEM PEYHOM BOJOW Yepe3 MOABOIAIMK KaHai (puc. 2.52). OHM MOTYT HaIoJl-

HATBCA 110 IMOAINMHUTHIBAIOIICMY KaHAITy BO,IIOﬁ BCCCHHCT'O CTOKAa PCKU U BOI[Oﬁ, CTCKaro-
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e ¢ BogocOopHOi tomaan. Bogoxpanunmiia, pacrojoKeHHBIE B CTOPOHE OT PEKH,

IMOJIy4arOT TOJIbKO HaCTh PCYHbBIX HAHOCOB, ITIO3TOMY OHM MCHbIIC 3aNJIAOTCS.

Puc. 2.52 - CxeMbl pacnosioxeHHs PEryJIUPYIONIUX BOJTOXPAHUIIUIIL:
1 - macucmpanvuwlil Kauai, 2 - N00BOOAWUL KAHAL,
3 - noonumuisarowuii Kana, 4 - 6oo0oxpanuiue

Opourenne nNoA3eMHBIMU BOAAMH

OpoiieHue NoJ3eMHbIMH BOJAMU IIUPOKO Pa3BUTO B OTAEIBHBIX CTpaHaxX MU-
pa. B CIIIA nomzemubsiMu Bogamu opomaercs 40%, a 8 Unguu - 30% opoiaeMbix
3emeinb. B CHI' noa3emMHbIMHE BOJaMu MOJUBAOT 0K0i10 10% opomaemMoil miomany,
B OCHOBHOM Ha [ore YKpauHbl, B Apmenuu, AzepOaiimxane, TypkMeHUH.

IToa3eMHBIE BOMBI ACIATCS HA BEPXOBOJKY, TPYHTOBBIE M apTE3HAHCKUE.

Bepxosooka - BpeMeHHBII BOAOHOCHBIN TOPU30HT, OOPa3yIOMIUNACS Ha JIMH3aX
U IPOCIIOMKax c1a0O0MpOHUIIAEMBIX TOPOJ MPU MPOCAYMBAHUU aTMOC(EPHBIX OCa-
KOB, IIOBEPXHOCTHBIX U ITOJIUBHBIX BOJ.

I pynmosvie 600b1 3aleraloT Ha NEPBOM OT NOBEPXHOCTH 3€MJIM BO-
JOHEIPOHUIIAEMOM HJIU CJIA0O0NIPOHULIAEMOM BOJOYIIOPE.

Apmesuanckue 600bl 3aJIETAIOT B BOJONPOHUIIAEMBIX IPYHTaX, 3aKIFOYEHHBIX
MEXAY BOJOHEIPOHMUIIAEMBIMH CJIOSIMU U HAXOIATCS IOJ HAnopoM. B apre3naHckux
CKBa)XMHAX YPOBEHb BOJbI IOAHUMAETCS BBIIIE OTMETKHA BCKPBITUS M YaCTO BBIIIE
MTOBEPXHOCTU 3€MJIM. BcTpedaroTcss OHM yale BCero B NPEArOPHBIX pailoHax U B
npeaenax paBHUHHBIX BraJuH. OOBIYHO 3TH BOJBI CJ1IA00 MUHEPAIN30BAHBI U UMEIOT

neowur 25...100 1/c u Goitee.
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KadecTBO mMoa3eMHBIX BOJ] OIICHUBAIOT TIO0 UX (DU3UYECKUM CBOMCTBAM (TEMIIE-
patypa, TpO3pavyHOCThb, BKYC, 3alax, LBET, 3JIEKTPONPOBOJUMOCTb, PAJTHOAKTUB-
HOCTh), XMMHUUYECKOMY COCTaBy (MuHepanuzanus, coaepxkanue noHoB HCO3, CI,
SOy, Ca, Mg, Na, peakuus Boasl pH, xKeCTKOCTb, arpeCCUBHOCTb, HATMYUE JKEJIE3a,
ra3oB, MUKPOKOMITOHEHTOB), COJICPKAHUIO OPTaHMYECKUX BEIIECTB U MO OaKTEPHO-
JIOTUYECKOMY COCTaBY.

Jlns opouieHusi mpuroAHa Boja ¢ Temreparypoit He Hmke 14 °C.

[To MuHEpanu3auu MOA3EMHBIC BOJBI ACIAT Ha TpecHbIe (10 1 1/i1), cnabomMu-
HepanuzoBaHubie (1...3 r1/m), comonomateie (3...10 r/m), conenwie (10...25 1/1),
cunpHOcosensie (25...50 r/n), u paccoinsl (6osnee S0 r/m). [To cBoeMy XUMHYECKOMY
COCTaBY BOJa JIOJDKHA OBITH JOCTYIIHA JIJII PACTEHUU W HE BBI3BIBATH 3aCOJICHUS U
OCOJIOHIIEBaHUSI TOYBBbl. XUMHUECKUN COCTaB OMPEICTSIOT C MOMOIIbIO AHAIU30B.
[IpurogHOCTH BOJBI JJISi OPOIICHUS OICHUBAIOT IO OOINEH MHHEpaIM3allUM, COJep-
YKAHUIO HATPUS U COOTHOIICHHUIO €r0 C KAJIbIMEM U MarHUEM.

[Ipu rcnosib30BaHUM ISl OPOILICHUS COJIOHOBATHIX M COJIEHBIX BOJ UX CIEIYET
paz0aBIATh IPECHBIMU M MOJUBATh TOJIBKO XOPOIIIO APCHUPOBAHHBIC MMOYBHI, IPUME-
HSSl TPOMBIBHOM PEXUM OPOILICHHUS.

JIOCTOMHCTBA HMCIMOJIb30BaHUS TMOJ3EMHBIX BOJ JJIsl OPOLICHUS - TMOJYy4YEHUE
BOJIbI HA MecTe 0€3 CTPOUTENbCTBA JIOPOTOCTOSIINX BOJ03a00PHBIX M MPOBOSAIINX
coopyxeHuid. OMHAKO HE BCErjaa MOA3E€MHbIC BOJBI TOASTCS ISl MOJIUMBOB M3-3a Ma-
JIOTO J1eOMTa M BBHICOKOW MUHepanu3auu. [ opolieHus: MpUroaHsl BOJAbI C J1eOU-
TOM CKBa)XHH He MeHee 15 n/c.

Tuner Bogo3abopa [yisi OpOIIEHUsT 3aBUCAT OT XapakTepa MOA3EMHBIX Boj. B
NPEArOpHBIX pailoOHaX TPyHTOBBIE BOJIbI MOKHO BBIBECTH Ha MOBEPXHOCTH C MOMO-
[0 TOPU3OHTAJIBHBIX MOA3EMHBIX Tanepeil. Ilpu 3aneranum moA3eMHBIX BOJ Ha
rryoune 10 40 M ycTpauBaroT MIAXTHBIE, a MpH OOJbIeH TIyOHuHE - TpyOuaThie KO-

noausl (puc. 2.53).
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Puc. 2.53 - Cxemsl maxTHOro (a) u TpyouyaToro (0) KOJIO1EB:

1 - waxma; 2 - kpenienue waxmoi; 3 - B00OHOCHbIU ClOU; 4 - 600ONpUEeMHAS
yacmo, 5 - sooonpuemtvle omeepcmusi; 6 - OOHHBIU QuUILbMP; 7 - 0201080K; 8 - ycmve
konooya, 9 - axcnayamayuonrnas konouwna; 10 - unemp (pabouas wacme); 11 - om-
cmounux; 12 - nadgurvmposas mpyba ¢ carbHUKoOM

OpoliieHre No3eMHBIMH BOJJAMU UMEET TaKUe 0COOCHHOCTU: HE3HAUUTEITHBIN
1eOUT CKBa)KMH; B BOJIE OTCYTCTBYIOT HaHOCHI; TeMiieparypa Boasl Hike 12°C; Bo-
JOUCTOYHUK PpACIOJIOKEH PSAIOM C OpPOIIAEMBIM YYacTKOM, ILIOIIAJb KOTOPOIro
o0bryHO cocTasiseT 15...100 ra.

Kak moka3zan omsIT, py OPOLIEHWH MOJ3EMHBIMH BOAAMH HamOoJiee Ieseco-
00pa3HOo co3/1aBaTh KPyMHBIE opoiraeMblie yyacTku Tomaabio 400...600 ra. s 6o-
Jiee MOJIHOTO HCIOJb30BaHUS MOJA3EMHBIX BOJA M YBEJIWYEHUS IUIOIIAIM OPOLICHUS
HEO0OXOJAMMO YCTpauBaTh PEryJUpPYIOLINE pe3epByaphl (0acceiHbl) CyTOYHOIO U ce-
30HHOTO peryiaupoBaHus. Eciu o0beM BOJbI, KOTOPBIM AaeT CKBaXKMHA WM TpyMma
CKBa)KWH, OoJbllie 00beMa BOJbI, TPeOYyeMOro AJisi OPOILEHHUS 332 TOT e MEepUuoj, TO
YCTPauBaIOT pPE3€pPBYyapbl CYTOYHOTO PETYIMPOBAHUS, HAIMOJHAEMBIE B MEPEPHIBAX
MEXy MOJINBAMU.

Ecnu cyrouHblil 00BEM BOABI U3 CKBAXKUHBI WJIA TPYIIIIBI CKBAXXUH MEHBIIE CY-
TOYHOT'O Pacxojia BOJbI, HEOOXOUMOTO JJI OPOLIEHUS, TO COOPYKAIOT Pe3EPBYyaphI
CE30HHOTO PEryJINPOBAHUS.

Perynupyromue pe3epByapsl MO3BOJSIOT HE TOJBKO YBEIUYUTH pa3MeEpPbI OpO-

11aeMOM mIomaa, HoO U a3PHUPOBATH U IMOAOTPCBATH ITOA3CMHBLIC BOJABI IICPCI ITOJIN-
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BoM. [lpu Oonbmioif eMKOoCTH perynupyromue 0acceiiHbl MpeBpamialT B KPYIHbIC
BOJIOXPaHWINILA FOJJOBOTO PETYJINPOBAHUS.

B nensix oxpaHbl OT UCTOLIEHNUS, BOCIIOJIHEHUS 3al1aCOB OCYLIECTBIISIOT UCKYC-
CTBEHHOE IOIOJIHEHHUE 3a1acoB MOA3EMHBIX BOJ| 3@ CYET CAMOTEYHOM WMJIM HAIOPHOU
UHQWIBTpALIY.

Camoreynass HHGUIBTpAIMS MPEIONaraeT: 3aTorjieHue 00BaJOBaHHOM ILIO-
IaJId; YCTPOUCTBO CIEIHUATBHBIX 0ACCEHHOB C BOAOMPOHUIIAEMBIM JHOM M TYCTOM
CEThI0 MEJIKMX KaHAJIOB; MCIOJIb30BAHHUE PYCEI MOCTOSHHBIX U BPEMEHHBIX BOJIOTO-
KOB, BBIPAOOTaHHBIX IIAXT, KAPHEPOB.

OpoireHue MeCTHBIM CTOKOM

MecTHbI CTOK 00Opa3yeTcst 3a CUET BECEHHMX TajbIX U JIMBHEBBIX BOJ|, CTE-
KaIOIIUX C BOJOCOOPHBIX MJIOMIAACH B MOTSKUHBI, TOUIHMHBI, OAJIKH, OBPAard U PeKH, a
TaKXe B 03€pa U 3aMKHYTbhIC IOHUKECHHUS.

B oOmupHbIX 1 3acylTUBBIX CTEnsAX ceBepHOl yactu Kazaxcrana, [loBoikb4,
3amagHoi ctenHoil yactu CHOMPU MECTHBIN CTOK SIBJISIETCS €IMHCTBEHHBIM M Hanbo-
Jiee Ha/IeKHBIM UCTOUYHUKOM OPOIIEHUSI U 0OBOTHEHUS.

HaunbGonee >pdheKTHBHBIM SBISICTCS KOMIUIEKCHOE HCIIOJIh30BaHUE MECTHOTO
CTOKA M TMOA3EMHBIX BOJ, KOT/a B 3aBUCUMOCTH OT MOYBEHHBIX, TUAPOJIOTHUECKUX
yCIIOBUM U pelibedpa MECTHOCTU CO3AAIOTCS MPY/bl U BOJOXPAHWINILA, OCYIIECTBIIS-
FOTCSI arPOTEXHUYECKUE MPUEMBI, 3a/I€PKUBAIOIINE MECTHBIM CTOK HEMOCPEACTBEHHO
Ha MOJISIX, OJJHOBPEMEHHO PEIIAIOTCs 3a/1a4yu BOJOCHA0XKEHUs, OOBOJIHEHUS U PHIOO-
pa3BEICHHUS.

JUJis 3TOTO COCTABIAIOT OAacCCETHOBBIE CXEMbl KOMIUIEKCHOTO HCIOJIb30BaHUS
BOJ MECTHOTO cToKa. [Ipu cocTaBieHUM CXEMbl pacCCUMTHIBAIOT OajaHC BOAHBIX pe-
cypcoB Oaccelina Ha pacueTHbI To/1. [loTpebieHne BoIbI TOACUYNUTHIBAIOT B COOTBET-
CTBUU C KOJIMYECTBOM BOJONOTpeOUTENe U HOpMaMu Bojonorpedsienus. [Iputok
BOJbl HaXOJAT TUAPOJIOTUYECKUM pacueToM. [lone3nsiii 00beM BOJbI, KOTOPBIH MO-
KeT OBbITh HMCIOJb30BaH BOJONOTPEOUTESIMHU, OINPEACHSIOT JUIsi KOHKPETHBIX YC-
JoBUM OacceliHa BOJIOXO3SUCTBEHHBIMU pacyeTaMu B COOTBETCTBUU C HOPMaMHM TIpO-

CKTHUPOBAaHUA.
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Bri0op mecta nnst mipyaa, COOpyKeHH U opolraemMoro ydyactka. [Ipynom cum-
TaeTcsl BOJOEM, OOpa3yeMbldl IUIOTHMHOH, €MKOCTh KOTOPOTO HE MPEBBIIIACT
2 MuH. M. BomoeMmbl, co3naBaeMble MIOTHHAME, HO MMEIOIIHE OONBIIYI0 eMKOCTb,
HA3bIBAIOT BOJIOXPAHWIUIIIAMH; OHH MIPEJCTABISIIOT cOO0M OoJiee KamUTalbHBIM KOM-
IJIEKC COOPYKEHUM.

JIJisi TpOEKTUPOBAHMS TIPYIOB MPOBOASIT HEOOXOAUMBIE MOJIEBbIE M3BICKAHUSI.
['unposiornueckue U3bICKaHUs MPOBOJIAT JUISl BBIAICHEHHSI €CTECTBEHHOTO PEXHUMa BO-
NOTOKA, U3BMEHEHUS YPOBHEW M PACXOJIOB BOJIbI, pEKMMa HAHOCOB M 3UMHETO PEXKU-
Ma, ONpeaeIeHUs] BOJOCOOPHOH TUIOLIAIH.

[Ipyn pacmonaratoT Ha HEOOJBIIOM PACCTOSHUU OT OCHOBHOTO MOTPEOUTEIIS.
[Ipu ucnonb30BaHUU BOJBI JJIs OPOLIECHUSI HEOOXOAMMO, YTOOBI MOJIOKEHUE CTBOPA
IJIOTUHBI 00€CeYnBaI0 CAaMOTEYHYIO 0J1ady BOJBI HAa OpolIaeMblil ydacTok. Eciu
CaMOTEUHbIN 3a00p BOJBI U3 MpyAa HEBO3MOXKEH, TO MOJOKEHHE CTBOpA MIOTHUHBI
BBIOMPAIOT TakKUM 00pa3oM, YTOOBI JJIMHA HAMOPHOTO TPYOONMpPOBOAA, MOJAOIIETO
BOJy OT HACOCHOM CTAaHLIMH K OPOIIAEMOMY YYacTKY, U BBICOTA IOAbEMA BObI OBLIH
HauMEHbIIUMU. B mporecce ruipoIoTHYecKUX pacuyeToB BbIUEPUUBAIOT TOMOrpadu-
YECKYIO0 XapaKTepUCTUKY BojoeMa (puc. 2.54), onpeaessroT MOoTpeOHOCTh X03IMCTBA
B BOJIE, XapaKkTepHble O0O0BbEMBbI BOJIBI B MPYyAY U COOTBETCTBYIOIIME UM OTMETKH

ypOBHEH, a Takke COPOCHOM pacxo.
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Puc. 2.54 - XapakTepuCTUKH Opyaa:

a - OCHOBHblE dlleMeHmbl npyoa; 6 - cxema 0 NOOCHemo8 00beMos8 npPyod,
8 - monozpaghuyecKkas xapaKkmepucmura npyoa
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Tunsl Boa03a00PHBIX COOPYKEHUH

[Tpu caMmoTe4HOM OTBO/I€ BOJABI U3 PEKU B OPOCUTEIBHYIO CETh MPUMEHSIOT /1B
OCHOBHBIX THIIa BOJ03a00PHBIX COOPYKEHMH: OecniomuHublli U NAOMUHHbIL, TIPU
HAIIOPHOM OPOILICHHUU — MAUIUHHOE OpOUleHUe U NOO3EMHOe OpOULeHUE.

Becnromunnwviii Bogo3abop yCTpauBarOT B T€X CIIydasX, KOIJa YPOBHHM M pac-
XOJIbl BOJbI JOCTATOUHBI JJIsi CAMOTEYHOW MOAAYU BOJABI B cCUCTEMY. 3a0MparOT OHU
00bruHO 110 20% pacxolia PeKH M COOpYKalOTCA Ha yCTOMYMBBIX BOTHYTHIX Oeperax
peK, uToObl YMEHBIINTh MOCTYIJIEHUE HAaHOCOB B KaHajbl. Hanbosiee coBeplleHHBI
OecIJIOTUHHBIE BOA03a00pHI C TOJOBHBIMU peryistopaMu. Ha romoBHBIX ydacTkax
MarucTpalbHbIX KaHAJIOB MEpel PErylATOpaMH MOXKHO COOPYXaTb OTCTOMHHUKU U
00KkoBbIe cOpochl. B 00K0BOI 0TBOA MOCTyMaeT 60JIbIIOE KOJUYECTBO JOHHBIX HAHO-
COB, ITO3TOMY OOKOBOW COPOC MOXKET YJAIUTh 3HAYUTEIBHOE KOJTNYECTBO HAHOCOB U3
KaHasa. OCHOBHbIE CXEMbI PEUHBIX OECIUIOTUHHBIX BOJ103a00pOB IIOKA3aHbI Ha puc. 2.55.

IInomunnvlyl — JNTy4IIUNA TUN PEYHBIX BOJ03a00pOB, MO3BOJSAIOLIUN 3a0UpaTh
U3 PEeKH YacTh WM BeCh pacxoi. IlnmoTuHHBIE BOJ03a00pHI CTPOAT HA yCTOMYMBBIX
y4acTKax peK ¢ TpyJHOpa3MbIBaeMbIMM Oeperamu u AHOM. HekoTopsle cxembl Iu10-

TUHHBIX BOJI03a00POB MOKa3aHbl Ha puc. 2.56.

Puc. 2.55 - Cxembl pedyHbIX 0ECIUIOTHUHHBIX BOI03a00POB:
1 - macucmpanvuvlii kKanan,; 2 - 20108HOU pe2yaamop; 3 - copoc;
4 - omcmounux;5 - copocroe coopyacenue; 6 - NOONOPHOE COOPYIHCEHUE
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Puc. 2.56 - [InoTuHHBIE BOJI03a00PHBIE Y3JIbI COOPYKEHUI:
a - ¢ 6peMeHHOU NIOMUHOU, O - KAPMAHHO20 MUNA; 8 - (PepeancKo2o mund, 2 -
¢ PpoHMANLHLIM 80003AO0POM; O - C HAHOCONEPEXBAMBLBAIOUUMU 2ANePeSIMU; € - C
omcmounukom; 1 - 20108HOU pe2ynsamop; 2 - Masucmpaibhblil KaHal, 3 - 8peMeHHas
niomuna; 4 - npomMul8HOU Wit03; 5 - Kapmaw; 6 - 6000N00beMHAs NIOMUHA; 7 - pa3-
OenbHas cmenka; 8 - HAaHOCONPOMbBIBOUHAs eaiepest; 9 - B000NOONOPHOE COOPYIHCe-
nue; 10 - omcmouinux

Oxono 80% opocutenbubix cucteM B CHI' coopyskeHo ¢ OeCrIOTUHHBIM BO-
no3abopom, 10% - ¢ IOTUHHBIM, 5% - ¢ MAIIMHHBIM OPOIICHUEM U 5% - C UCTOJb-

30BaAHHUCM JII OPOIICHUA ITOA3CMHBIX BO.

2.14. Coopy:keHHsl HA OPOCUTETbHBIX CHCTEMAX

Coopysicenun na kananax

B 3aBucMMOCTH OT Ha3HAuY€HHUS THAPOTEXHUUYECKHE COOPYKEHHUS Ha KaHaiax
MOAPA3AESAIOT HA MIECTh TPYIIL: BOJOBBITYCKHbBIC, PETYIUPYIOIIUE PACXOIbl BOJIBI;
BOJOIOANOPHBIE (IIEpEropakMBaloINe), PETYIUPYIONIME YPOBHU BOAbBI; CONMpPSTaro-
mye, mpeaHa3HadeHHbIe JJIA COmpsbkeHus ObedoB; BOAONMPOBOASIINE, MpeIHA3HA-
YEHHBIE JJIS1 TPAHCIIOPTUPOBAHUS BOJIbI YEpE3 MPEHSATCTBUS; HAHOCOYJIABINBAIOIIUE -
JUTSE 3aJIep>KaHus HAHOCOB; BOJJOMEPHBIE.

CoopykeHHsl Ha KaHajaxX pa3inyaroT TUIIOBbIE, UMEIOIINE OJMHAKOBYIO KOH-
CTPYKIUIO, U UHIUBUAYaJIbHBIC. [IepBble CTPOSIT MO TUIIOBBIM MPOEKTaM, & BTOPHIC -

10 MHAWBUIYAJIbHBIM.
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Kak TumnoBble, Tak 1 UHAUBUyaTbHbIE TUAPOTEXHUUYECKUE COOPYKEHUS JEIAT
Ha MOHOJIUTHBIC, COOpHBIE M KOMOWMHHPOBAHHBIC, OTKPHITHIC U 3aKPBITHIE (TpyOua-
ThIE), PETYIUPYyEMbIE U HEPETYyIupyeMble (C 3aTBOpaMH U 0€3 HUX).

Boooswinycku (perynsiTopbl) pacnojiaraloT B TOJIOBE BCEX paclpeesuTeNied u
BPEMEHHBIX OPOCHUTEINIEH NI PEryJIMPOBAHMS MOJAYM BOJBI B HUX M3 KaHAJIOB CTap-
IETO MOPSAAKA.

Ha xananax ¢ GoJbIIUMU pacxolaMyi M MaJbIMH THAPABINYCCKAMHA TIEpernaia-
MU CTPOSIT LUTIO3BI-PETYJIATOPHI OJHO- U MHOTOINpPOJIETHBIE. [[1s mpomycka MalibIx
pacxooB TpH OOIBIIOM ruapaBindeckom nepemnane (0,5 M u 0Oonee) NPUMEHSIOT
TpyOUaThie BOJOBBITYCKH.

BopoBbimycku cTposT ¢ niepee3ioM 1 0e3 repeessia i 000pyayroT MIIOCKUMHU WU

CErMEHTHBIMH pabounMu 3aTBopamMu. CXeMbl BOJOBBIITYCKOB IOKa3aHbI Ha puc. 2.57.
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Puc. 2.57 - Cxembl BOJIOBBIITYCKOB:
a - omKpulmblll; 6 - OMKPLIMbBLU C NEPENnaOOM; & - OMKPbIMbLLL ¢ ObICMPO-
moxom; 2 - mpyouamolil;, 0 - mpyouamsiil, COBMeUjeHHbll C nepenacom
Booonoonopusie (nepezopasicusarowue) coopysxcenuss TpenaHAa3HAYCHBI IS
MO/IIep KaHus B KaHAIaX HEOOXOIUMBIX KOMAHHBIX YPOBHEH BOJBI M TIPEIICTABIISIOT

coboi BOIOOBBIITYCKHU C 3aTBOpPAMH, KOTOPBIMH ITOJIHOCTBIO WJIM YACTUYHO IICPCKPBI-

BaroT BOI[HI)IfI IMOTOK U TECM CaMbIM CO3AarOT IMOJAIIOP YPOBHA BOJbI B KaHAJIC. HpoeK-
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TUPYIOT UX Ha CTApIIMX KaHaJlax 3a BOJIOBBIITYCKaMU B MJIJIIME KaHAIbl. DTO JaeT
BO3MOKHOCTh 00€CI€UUTh NOAauy BOJIbI B MJIAIIINE KaHAJbI B MOPSAJIKE OUEPETHOCTH
0€3 3HAYNTEIHLHOTO YBEJIIMYEHHUS BHICOTHI JaM0O 1 cOpoca BOJbI U3 CTapIlero KaHauia.

Ponp BOIOMIOAMOPHBIX COOPYXKEHUU MOTYT BBITIONHSATH 00OPYIOBaHHEIE 3a-
TBOpaMU COIpPSATAIOUe, TPOBOISIINE U COPOCHBIE COOPYKEHHUS.

Conpsazarowue coopyaicenus. Korna npu TpacCUpOBAHUM KaHajla CKOPOCTH Te-
YEHUSI OKA3bIBAIOTCSl OOJBINE JOMYyCTHMBIX HA Pa3MbIB, IPUMEHSIOT COMPSTAIOIINEC
COOpYKEHHUS-TIepenaabl U KOHCOJIbHBIE COpPOCHI (puc. 2.58).

Ilepenao - 3T0 TUAPOTEXHUUYECKOE COOPYKEHHUE, BHIIIOJIHEHHOE B BUJIE CTYyIe-
HEW JUIsI COCPEAOTOUCHHOTO MaJCHUs BOABI B KaHaje. ['amenne 3Hepruun majaromen
BOJIbI OCYILIECTBIIIETCS B BOJIOOOMHOM KoJIoAlle. B 3aBUCUMOCTH OT YKJIOHA U JIJTMHBI
CKJIOHA MPOEKTUPYIOT OJTHOCTYIIEHYAThIE U MHOTOCTYNEHYaThle nepenajnl. B KoHile
COPOCHBIX KaHAJIOB MPOEKTUPYIOT KOHCOJbHBIE TIEpenaibl, KOTOPhIE pacroiaraloT Ha
y4acTKax € KPYThIM CKJIOHOM WJIHM y OOpbIBa, i M3-3a MPEBBIMICHUS JOMYCTUMOM

CKOPOCTH HEJb3sI IPUMEHSTh OBICTPOTOK.

Puc. 2.58 - CxeMbl conpsArarouux coopyKeHUM:
a- OBICTPOTOK; O - MHOTOCTYTICHYATHIN TIEPETa; 6 - KOHCOJBHBIN cOpOC

bvicmpomok - 3T0 OETOHHBIM HAKJIOHHBIN JIOTOK, COSIUHSIONIMI JIBa KaHaa,
PAacCoJIOKEHHBIX HA Pa3HbIX YPOBHAX. JIOTOK COEAMHAETCA ¢ BEPXHUM KaHAJIOM BXO-

JIOM B BHJIE pacTpy0a, a ¢ HIHKHUM — BBIXOJIOM B BHJI€ BOJI0OOHOTO KOJIOAIIA.
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Comnpsiraroniye coopy>KeHHs pacroJjlaratoT Ha CTaplleM KaHaje 32 BOJOBBIITYC-
KaM# B MJIAQJIIFE KaHATBI, YTOOBI 00ECIEYNTh CAMOTEUHYIO 1MOa9y BOJIBI B TIOCIIE]-
HUE.

Booonposooswue coopyscenusa npegHazHadeHbl 1Sl TPAHCIIOPTUPOBAHUS BO-
IIbl HA YYaCTKax IepeceueHrs KaHaJIOB C €CTeCTBeHHbIMU(OAIKU, OBparu, peKku) WiH
UCKYCCTBEHHBIMU (KaHaJbl, IOPOTH, HACHINM) TpensTcTBUsAMU. K HUM oTHOcATCA
JIIOKEPHI, AKBEIYKH, JIOTKH, BOJAOINPONYCKHbIE TPYObI, TYHHEIH.

lroxepamu Ha3bIBAIOT HANIOpPHBIE TPYOOIPOBOJIBI, YCTpauBaeMble IJIsl TPaHC-
MOPTUPOBAHUS BOJBI MOJI KaHAJaMU, 1OpOraMu, pekamu, 6ankamMu u Ap. OCHOBHbIE
94aCcTH JIOKepa - BXOAHOW U BBIXOTHOM OTOJIOBKY M HAIOPHBIE TPYOHI (puc. 2.59).

Axeedyk mpeJlcTaBiseT coO0M JOTOK Ha Omopax sl IepeOpOCKU BOABI Yepe3
MECTHBIE TIOHIKEeHHsI penbeda (oBparu, moimHbl). OH COCTOUT U3 BXOJHOTO U BHI-
XOJTHOTO OTOJIOBKOB M JIOTKA C OTIOpaMH.

Ero npumeHstor B ciaydasx, KOrjja €CTeCTBEHHbIE OTMETKH PacIoJIOKEeHbI Ha

1...20 M HIDKE qHA KaHAaIa.

..,_
]
H
-

Puc. 2.59 - Cxembl BOIONIPOBOISAIINX COOPYKEHU:
a - owkep; 6 - akgedyk

bemonnvie u scenezobemonnvle 10mKy yCTpauBarOT BMECTO KaHAJIOB Ha KOCO-
TOPHBIX YYacTKax ISl yMEHbIIIEHUs 00BbeMa BBIEMKH TPYHTa ¢ HAarOPHON CTOPOHBI U
Ha y4acTKax, IJie HaOJIr0JatoTCs OMOJI3HEBBIE U MPOCAI0UHBIE SIBICHUS.

Booonponyckhvie mpyobl IPUMEHSIOT NIPU NIEPECEUECHUN KAaHAJIOB C HACBIISIMU

A0pOT, KAaHAJIOB, d TAKKEC IJIA HNPOITyCKa I10a KaHAJIOM IMOBCPXHOCTHBIX BOJ. I[J'I?I YCT-
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poicTBa UX OOBIYHO UCIOJIB3YIOT KPYTJIbIE KEI€300€TOHHBIE TPYObl 3aBOJICKOTO U3-
rotoByieHus. TpyObl o 1OporaMu Ha3bIBAIOT TPyOaMU-TIEpEE3TaMU.

TyHnenu Ha OPOCHUTENIBPHBIX CHUCTEMaxX CTPOAT IPH IMEPECEUCHHH KaHajJaMu
00JIBIIMX BO3BBILICHHOCTEH, MPH MepedpocKe BOJBI U3 OacceliHa OHOM peku B Oac-
ceiiH npyrou. Jlyist mepeesna yepes KaHajbl CTPOST MOCTHI.

Hanocoynasnusarowue coopysicenuss B BUjae OTCTOMHUKOB CIIyXKaT JJIs 3a7ep-
KaHUS TIECYAHBIX HAHOCOB M HEJIOMYIICHUS UX B OPOCHTEIBHYIO CETh M3 UCTOYHUKA
OpoIIeHus. DTO PACHIUPECHHBIC U YIIIYOJIEHHbIE YYaCTKH KaHajia, B KOTOPBIX MOTOK
CYIIIECTBEHHO YMEHBIIIAET CKOPOCTh, OJIarogaps 4eMy MPOWCXOAWT BBHIMAJICHUE Ha-
HOCOB.

Y3nvl coopyarcenuii. Ins ynoOGcTBa dKCIUTyaTallMy M YACIIEBICHUS] CTPOUTEb-
CTBa OTJIEJIbHBIC COOPYKEHUS HAa KaHAJlax 00beAUHSAIOT B Y3ibl (puc. 2.60). ). B aTom
ciyuyae oOIIeH ISl BceX COOPYKEHUHM, BXOIAIINX B y3€J, SIBISETCS TTOHYpHAs 4acTh U

BOJOIOANOPHAs CTEHKA MO0 (PPOHTY BOA03a00PHBIX OTBEPCTHIA.

[, ;

Puc. 2.60 - Cxemsl y3710B COOPYKEHUN HA OPOCUTENIbHBIX KaHalax:

1 - 860006vInycku; 2 - 60006bInycKU ¢ nepee3dom; 3 - mocm, 4 - dopoea;
5 - sodonoonopHoe coopyaicerue; 6 - copoc; 7 - Orokep

Apmamypa u coopyscenun na mpyouamoi opocumebHou cemu
Jlna obecrieueHnss HOpMaIbHONH pabOTHI TPyOUaTOil CeTH MpeayCMaTpUBAIOT

YCTaHOBKY CIIEUaJIbHON apMaTyphl U COOPYXKEHUI: (haCOHHBIX YacTel, THAPAHTOB-
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BOJIOBBIITYCKOB, PETYJISITOPOB pacxo/ia U JIaBJICHUs, BAaHTY30B U KJIallaHOB, KOMIICH-
CaTOpOB, PEIOXPAHUTEIBLHON apMaTypbl, IPOMEKYTOUYHBIX U KOHLEBBIX COPOCOB.

ApMarypy ¥ yCTpPOMCTBa pa3MElIalOT, KaK MPaBUIIO, B CIEUUAIBHBIX KOJOA-
ax.

Daconnvie yacmu. Ilpu ycTpoicTBE Ha TPyOONPOBOIax OTBETBICHUH, TTOBO-
POTOB, MEPEXOAOB OT OJHOTO JTUAMETPY K APYrOMYy U YCTAHOBKE apMaTyphl MPUMeE-
HSIOT CTajJbHbIC (DACOHHBIC YACTU: TPOWHUKH, KPECTOBUHBI, IEPEXO/IbI, KOJIEHA, MaT-
pyOKH, paccunTanHbie Ha qaBieHue a0 1,6 MIla.

Tpouinuky yCTaHABIMBAIOT B MECTaX OTBETBJICHHS TPyOONpPOBOAA MIIAJILIErO
MopsAKa OT TPYOOIPOBOIA CTAPIIIETO.

Kpecmoeunbi MOHTHUPYIOT B MeCTax OTBETBJICHHUS ABYX TpyOONpPOBOIOB
MJIQJIIIETO MOPSAKA OT TPYOOIIPOBOJOB CTAPILIErO MOPSAKA.

Ilepexoowi ycTaHABIMBAIOT B MECTAX CMEHBI IMAMETPOB TPYOOIIPOBOJIA, a OT-
BOJBI — B MecTax MoBopoTa TpybomnpoBoaa. OTBoa ¢ yrioMm 90° Ha3pIBalOT KoJie-
HOM.

IlampybKku TPUMEHSIOT JUIsl COEAMHEHUSI TPYyOOIIPOBOJIOB C PETYIHPYIOIIEH,
3aMOpPHOM U IPYTUMU BUJIAMUA apMaTyphl Ha CETH.

['MnpanTaMu-BOAOBBITYCKAMH HA CHCTEMaxX C MOJ3€MHBIMU TPYOOIPOBOAAMHU
HA3bIBAIOT COOPYXKEHHUS WIIM YCTPOMCTBA JJisl MOAKIIOYEHUSI K TPpyOOIpOBOAAM TO-
JMBHBIX [UIAHTOB, JOXACBAIBHBIX MAIIWH WK pa300pHBIX Ha3€MHBIX TPYOOIPOBO-
noB. VX pa3nenstor Ha Ha3eMHbIE U MOJA3EMHBIE M OOBIYHO pacrojiaratoT Ha IMoJie-
BBIX TPyOOIIPOBOJAX.

[To ycnoBusiM NMpUMEHEHHsI BCE TMAPAHTHI JEIAT Ha MATh THUIIOB: THJIPAHT-
BOJIOBBINTYCK, TUAPAHT KOHIIEBOU, TUAPAHT CO COPOCOM KOHIIEBOM, TUAPAHT C BaHTY-
30M, THJIPAHT KOHLEBOM C BaHTY30M (puc.2.61).

Pezynamopuvl pacxooa. J|ns peryliupoBaHus pacxoJIOB U HAMOPOB, a TaKkKe
BBIKJIIOUEHUS U3 pabOThl T€X WUIIM HUHBIX TPyOONpPOBOJOB Hambojee 4acTo MpUMe-

HAKOT 3aABHKKH W JIUCKOBBIC 3aTBOPBLI.
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3aBI)KKM YCTAaHABIMBAIOT B Hadaje TOJEBBIX TPYyOOMPOBOJOB M B Hayaie
pacupenenuTeNbHbIX, OTBETBISIOIIUXCSA OT TPyOONpPOBOJOB CTapLIEro MOPSAKa, a
TaKXe Ha TUAPAHTAX-BOJIOBBIITYCKaX.

Banmy3svl u knananwl 0ns evinycka u énycka 6o3oyxa. BanTy3sl npeHa3Haue-
HBI JUIsl aBTOMAaTUYECKOIO yJajJeHusi BO3yXa U3 TpyOONpoBOAa B MEPHOJ €ro 3a-
NOJIHEHUS U JKCIUTyaTallly, a TaAKXKe IJIsl aBTOMAaTUYECKOr0 BIIyCKa BO3JlyXa B TPY-
OompoBo Tpu 00pa30BaHUM BakyyMa. X yCcTaHaBIMBAIOT B MOBBIIICHHBIX TOYKAX
nepesioMa MpoI0AbHBIX MPoQuiIe TpyOOpOBOAOB U B KOHIIE MPH MOJOKUTEIBHBIX
YKIJIOHAX.

Krnanan 17151 BIycka M 3alieMJIeHUs] BO3/4yXa IpeIHa3HaueH I IPeJoTBpalLLe-
HUsl 00pa30BaHMs BaKyyMa IPU OMOPOKHEHUU TPYOONpoBOa, a TaK¥Ke JJis CMArde-

HHA IIPOLECCOB IT'MAPABINYCCKHUX YAapOB, BOSHUKAOIHNX IIPU aBapHﬁHOM OTKJIIOYC-

HHUHM HACOCHBIX CTaHHHﬁ.

Min Kovcemeyrkmulnas Mecmo yomanolru
eudrasma cxema eudranma na meyfoneobode

fudeatm-
BadoBeinyck

fudranm-
nopuebol

fudranm
ca cdrocom

FugrPaHm
co chrocom
nosyelou

Fudrasm
¢ Sanmysam

fudeanm
c Bammysom
ronyebold

Puc. 2.61 - Tumnsl ruApaHTOB IS MOAKIIOUYEHUS K TPYOOIPOBOIaM 3aKPBHITOM
OPOCHUTEIBHON CETU JOXKAEBAIBHBIX MAlIUH «BomkaHnka», «J{Hemp»
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Pezynamopuvr oasnenus. JJisi OCTHKEHUST XOPOILIETO KavyecTBa MOJUBA U CO-
XPAHHOCTU COBPEMEHHBIX JOK/I€BAIbHBIX MAIIUH U apMaTyphl HA CETU HEOOXOIUMO
NOAIECP)KUBATh ONTUMAIIBHOE JABJIICHUE BOJABI HA BXOJI€ B MAlIMHY, COOTBETCTBYIO-
1IEe €€ TEXHUUYECKON XapaKTEPUCTHKE.

[losTOoMy 118 aBTOMATHYECKOTO TMOAAEPKaHUS IOCTOSSHHOIO PAacYETHOTO
JaBJICHUS B MOJIEBBIX TPYyOOMpPOBOJAX, MO KOTOPHIM MPOU3BOIUTCS IMOJa4a BOJBI K
JOK/I€BAJIBHBIM MalllMHaM, U Tepe]] JOK/eBaJbHBIMU MAaIlllMHAMHU YCTaHABJIUBAIOT
perymaropsl gasienus PILY u P/I.

Perynstop naBnenust mapku PJIY npenHa3zHaueH aJisi CHUXKEHUSI U CTaOMIIH-
3aIM¥ TaBJICHUS «IIOCIIE Ce0s», OTPAaHUYEHUS JaBICHUS «JI0 CEOsI».

Perynsarop naBnenust mapku P/l npenHasHaueH uisi cTaOMIM3allMU J1aBJICHUS
«Tocye cedsi» U ABIAETCS Hanbojee pacIpoCTPAaHECHHBIM THIIOM apMaTyphl 3TOTO BH-
na.

Komnencamopur - ycTpoiicTBa, KOTOpPbIE BOCIIPUHUMAIOT JIMHEMHBIE TEMIIEpA-
TypHBIE JAepopMaluy Ha y4acTKaxX TPyOOIPOBO/IA, CTHIKOBBIE COCTHMHEHHS KOTOPOTO
HE KOMIIEHCUPYIOT OCEBBIX MEPEMELIEHUN, BBI3BIBAEMBIX U3MEHEHUEM TEMIEPATYPhI
BOJIbI, BO3/yXa, TPYHTa, a Tak)Ke Ha TPyOONPOBOJAX B YCIOBHUSIX BO3MOXHOM IPO-

CaJKy TPyHTAa.

lIpeooxpanumenvuas apmamypa. IIpoTUB THUIPABINYECKOTO yAapa MPUMEHs-
I0T CHELUAJIbHbIC MPEIOXPAHUTEIbHBIE KIIAMaHbl U YCTPONCTBA, pACCUMTAHHBIE Ha
ompenesieHHoe apiieHue B Tpyoomnposoae (KXI'-120, ITICY-100 u ap.).

IIpomesicymounvie u Konyesvie copocwi. Jljis ONOPOKHEHUST TPyOOIPOBOAOB
Ha 3UMHHM NIEPUOJ U B CIydae PEMOHTa YCTPAMBAIOT OMOPOKHUBAIOLINE KOJIOIIIHI,
KOHIIEBbIE COPOCHI U THAPAHTHI-OMOPOKHUTENH.

OnopoKHUBAOIINE KOJIOJIBI COOPYKAIOT B MOHWKEHHBIX MECTax IO Tpaccam
pacnpenenuTenbHbIX TpyOOIpoBoI0B. B 3TOM MecTe Ha pacnpefenuTebHoM Tpyoo-
IPOBOJIE MPEIyCMaTPUBAIOT MOAKIIOYEHUE COPOCHOr0 TPyOOIpoBoOja JUAMETPOM
100 MM ¢ 3aaBIKKOM, Yepe3 KOTOPHIH cOpachIBalOT BOAY B COPOCHON KaHA WIU €C-

TCCTBCHHOC ITOHHNKCHNC MCCTHOCTH.
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Ecnu pacnpenenuTenbHblil TpyOONIPOBOI MPOXOIUT Yepe3 3aMKHYTOE MOHH-
’KEHHE MECTHOCTH, TO BOJIa U3 HETO COPachIBAaeTCs B CHEIIMAIBHBIN TaK HAa3bIBAEMBIi
«MOKPBIIT» KOJIOZAEL, U3 KOTOPOT0 OTKAaYUBAETCS NIEPEIBHKHBIMI HACOCAMU.

[ToneBbie TPyOOMPOBOIBI OMOPOKHSIIOTCS OT BOJBI MYTEM €€ OTKAuKH 4epes3
T'MAPAHTHI-OITOPOKHUTENH.

Vnopul. 151 npeoTBpallieHHsl pacKpbITUSL CTBIKOB B aCOECTOLIEMEHTHBIX, XKe-
J€300€TOHHBIX U YYT'YHHBIX TPyOONpPOBOJAX B MECTax, I/I€ BOZHHMKAET JIaBJICHHUE B
HaIpaBJIEHUU OT TPyOOIIPOBOJa — Ha MOBOPOTAaxX, KOHIaX TPyOONpoBOAa, B MeCTax
JeJIeHHs TOTOKa (Ha TPOMHUKAX), MEPEX0Jax OT OOJIBIIEr0 JUaMeTpa K MEHbIIEMY,
YCTaHABIMBAIOT YIIOPHI U3 MOHOJIMTHOI'O OETOHA.

Konooywr. J1ns pazmelienns BoJONPOBOIHON apMaTypbl HA OPOCUTEIBHOU Ce-
TH COOPYX AT KOJOAUBI. PacrpenenurenpHble (CMOTPOBBIE) KOJIOALBI ITPEAHA3HA-
YeHbl Ul PEryJIMpOBaHUs MOJAaYd BOJABI B MOJIEBBIE U PACHPEACIUTEIbHBIE TPYOO-
npoBoAbl. KOonoanpl pasMeIaroT B Hadase MOJIEBbIX U Ha PacCHpEeAcIIUTEIbHBIX TPY-
6ompoBoaax. B konoamax npeaycMOTpeHbI 3aABHKKH.

COpocHbIe KOJOAIBI CIyXkaT JJIsl ONOPOKHEHUs TPYOONpPOBOJOB M MX IPO-
MBIBKHU.

Bce Komoaupl BHIOMHAIOT U3 COOPHBIX KEJIE300€TOHHBIX OJIOKOB-KOJIEL AMa-

metpom 100, 150 u 200 cm.

2.15. OpocuresibHbIe CHCTEMBI B YCJIOBHUSIX 32COJIEHHBIX 3eMeJIb

3acoNeHHBIMU HA3BIBAIOT 3E€MJIH, COJCpPIKAIIue M30BITOYHOE KOJTHYECTBO JIET-
KOPaCTBOPHUMBIX COJIeH, KOTOphIE YTHETAIOT CEIbCKOXO3SMCTBEHHBIC KYJIbTYphl H
MPUBOIAT K CHUKEHHUIO ypokas W ero kadectBa. Hambosee, BpeTHBIMH BOJHO-
pacTBopuMbIMH coJisiMu aBJsitoTC: Na,C03, Na,S04, NaCl, MgCl, u ap. 3aconenue
nouB B CHI pacnipoctpaneno Ha motnaau 6osee 100 miH. ra.

Haunbonee cyniecTBEHHBIM HCTOYHUKOM COJIE B IMOYBE SBIISIIOTCS COJIECOAEP-
JKaIlue ocajouHble Mopojbl. [loa3eMHbIe BOJIBI, PACTBOPSSI COJIM OCAJ0YHBIX MOPOI,

O6OFaII_IaIOTC$I HMHU. MI/IHepaHI/ISOBaHHI)Ie BOAbI IO KalIWJIJIIpaM IMOAHHUMAIOTCS B IIO-
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BEPXHOCTHBIE CJIOM MOYBBL. Mcnapsisich, 3T BOJbI OCTaBIISIOT 31ech coyn. OOpa3zoBa-
HHUE COJICH B MOYBE 3a CUET 3a00JI0UEHHBIX OCAIOYHBIX MOPOJ HA3bIBAIOT MEPBUYHBIM
3aCOJIEHUEM, a 3aCOJIEHHE 3a CYET MUHEPAIM30BAHHBIX IPYHTOBBIX BOJ, MOJHHMAIO-
IIMXCS TIO0 KamuJusipaMm, - BTOpUUHBIM. BropruyHoe 3aconenue u 3a001aunBaHue 4acTo
HACTYIAET U BCJIEJCTBUE HEMPABUILHOTO opolieHus. Haubosee 3aconeHsl 3emid B 3a-
CYLJIMBBIX CTEMHBIX pailOHaxX, B MPUMOPCKUX U CyxuXx AenbTax. Cro/ia B EpBYIO OYe-
penb oTHocATces AenbTel Bonru Jlynas, Ypana, Kypel, Amynapeu, Ceipaapeu u ap.

3acoJICHHBIE TTOYBBI JEJSAT HA COJIOHYAKHU U COJIOHYAKOBBIE MTOYBBI, COJIOHIIBI U
COJIOHIEBATHIE MOYBHI.

Cononuaku - 3TO 3aCOJIEHHBIE MOYBBI, COJEPKAIINE MAKCUMYM JIETKOPACTBO-
puMbIx cojeir B BepxHuX (0 ... 30 cm) ropuzontax. OOBIYHO cOjEepKaHUE COJICH B
HUX npeBbimaeT 2% maccbl. Kinaccudukaius COTIOHYaKOB U COJIOHYAKOBATHIX MOYB
10 TUIY U CTENEHH 3acojeHus npuBeneHsl B Ta0um. 2.9 u 2.10. Tun 3aconenus ormpe-
JENsieTCd COCTaBOM AaHMOHOB M KAaTHOHOB. COJIOHYaKH W COJIOHYAKOBATHIE IOYBBI
MO/I/IAt0TCS PACCOJIEHUIO ITPU OMOUIN POMBIBKH.

Tabnuua 2.9 - Knaccuduxaiuys no4s no CTeneHH 3aCOJICHUS B 3aBUCUMOCTH OT

tuna 3aconenus (B. A. Kosna, B. B. Eropos)

= 1 :E
- [=]
CreneHn 5 E E
[y = & [y
O CooBrIii ; = _E_ CyabdaTHblii
= 5 =
R~ © iz
Conep:kaHue JIeTKOPACTBOPUMBIX COJI€iA,
% moYBBI B METPOBOM CJI0€ CYXOi MaccChl
He3acenennslie <0,10 <0,15 <0,20 <0,30
Cna6o3aco-
JICHHBIE 0,10...0,20{ 0,15...0,30 [0.25...0.40 0,30...0,6
Cpennesaco- |0,2....0,30| 0,30...0,50 |0,40...0,70 0,60...1,0
JICHHBIE
CuinbHO3aco-
CHHBIC 0,30...0,50( 0,50...0,80 |0,70...1,20 1,00...2,0
Comomsiaku | 59 | 5080 51,20 52,00
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Taosma 2.10 - Tursl 3aconeHrs OYB

Tun 3acoJsiennst X"‘Eghe"p[ﬁc’gﬁﬁﬂo‘f&wm
XJIOPUIHBIN > 0,40
Cyb(aTHO-XJIOPUAHBIH 0,25...0,40
XJIOPUIHO-CYIIb(aTHBIHA 0,12...0,25
cynb(aTHBINA <0,12

Cononyamuy Ha3bIBAIOT MOYBBI, B MOTJTIOMIEHHOM KOMIUIEKCE KOTOPBIX COIEPIKUTCS
OOMEHHBIA HATPHUA. ITH MOYBHI 00JIAJAOT HEOJArONMPUATHBIMU (U3UKO-XUMHUUYESCKUMU
cBoiicTBaMu. OHHM OTJIIMYAIOTCSI BBICOKOM IUIOTHOCTBIO, TPEIIMHOBATOCTHIO B CYXOM CO-
CTOSTHUM, a TIPU YBJIQXXHECHUU CHJIbHO HaOyXaroT, BOAOIPOHHUIIAEMOCTh UX CHIIKACTCH,
YBEJIMUMBACTCS IIEJIOYHOCTb, TTI0UYBA CTAHOBUTCS BA3KOM U JIUIKOM.

OObIuHas MPOMBIBKA HE MPUBOJIUT K MX PACCOJICHHIO. B 3aBHCHMMOCTH OT CO-
JEepKaHUSI HATPHUS B MOYBEHHOM IOTJIOMIAOIIEM KOMIUIEKCE PAa3IuyaloT CIEAYIOIINE
BHJIbl COJIOHIIOB M COJIOHIIEBATHIX MOYB: CIa00-COJIOHIEBATHIC - C COJACPKAHUEM Ha-
Tpust MmeHee 10% emkoctu noryouieHus; cpeanecononesateie 10...20%, cuibHOCO-
nouresartsie 20. . .30% u conoHIis! - 0ostee 30% eMKOCTH OTJIOIEHUS.

[To cocTtaBy coseli pa3nuyaroT COMOBBIE U XJIOPUIHO-CYNb(ATHBIE COJOHIIBI C
npeobnananueM cyibdara HaTpus. [lo reHe3ucy 3acoseHue MOYBBI JEIAT HA PEIIUK-
TOBOE (OCTaTOK-ITPOILIIBIX 3II0X) U COBPEMEHHOE.

[Tpu anamm3e MpOIECCOB COJCHAKOIUICHHSI CIIEAyeT YUUTHIBATh TIIyOUHY 3ajie-
raHusg ¥ MUHEPaIM3allui0 TPYHTOBBIX BOJ, a TaKke Hadalo-(pHU3UOJIOTHIECKON TOK-
CHUYHOCTH COJICH.

[Ipu 651M3KOM 3ajieTaHUM MUHEPAIM30BAHHBIX TPYHTOBBIX BOJ 00pasyercs Io-
CTOSIHHBIN BOCXOJISIIIIUN TOK BOJbI, KOTOpAsi, UCTIApSACh, OTJaraet B mouse coyiv. Ko-
JUYECTBO COJICH OMPEACNAIOT Mo (hopmyie

S=gqct, (2.62)
rae S - KOJUYeCTBO COJICH, OTJIararoluxcs B MO4YBe, KI/ra; g - oObeM HCIIa-
pAIOIIEHCS BOABI B CYTKH, M/ra; ¢ - colepKaHHE COJied B HCHapsIOMIEHCs BOJE,

3
KI/M , [ - IPOAOJKUTEIIBHOCTh UCITApPCHMUS, CYT.
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['myOuHy ypOBHSI MUHEPAJIN30BaHHBIX T'PYHTOBBIX BOJ, PU KOTOPOM HaYMHa-

€TCs 3aCOJICHUE MOYBbI, HA3bIBAIOT KPUTHYECKOH riryOuHOM (puc. 2.62).

Puc. 2.62 - Kputuueckas rimyOuHa 3ajeranust ypoBHS IPYHTOBBIX BOJI:
H, - 8vicoma kanuniapHno2o noovema 00w, h, - 21yOuHa aKmueHo20 Closl HOYBbI;
1 - nosepxnocmo nougwl; 2 - KANUATAPHAA KaUMa; 3 - YPOB8eHb SPYHMOBLIX 600

B ycrnoBusix opoiiieHus ee onpenenstor no popmyie
Hyp =Ho+ha (2.63)

TA€ Hyp- KpUTHUECKAs MIyOWHA 3aJieraHusl YPOBHS MUHEPAIM30BAHHBIX TPYH-
TOBBIX BOJI, M; Ho- BBICOTA KAaTMJUIAPHOTO MOIbEMA BOJIBI, M; hy - TIyOHWHA aKTUBHOTO
(KOpHEOOMTAEMOT0) CJIOSI TIOYBKI, M; KPUTHUYECKas TTyOuHa Kojeonercs ot 1,5 M mist
JIETKHUX MOYB 10 3,5 M AJISl IOUB TSHKEIOT0 MEXaHUYECKOTO COCTaBa.

Kpurtnueckyro riyOuHy (CM) MOKHO ONPEENATh U B 3aBUCUMOCTH OT CpEJIHE-
roJIOBOM TeMmepaTyphl BO3yXa:

Hyp=170+8¢, (2.64)
IJIE t - CPEIHET0/1I0Bas TeMIieparypa Bo3ayxa, °C.

Meamopauust 3aC0JICHHbIX 3eMeJIb

JIns yaydineHHs 3aCOJICHHBIX 3€MENb MPUMEHSIOT Pa3JInYHbIE METOIBI MEIHO-
paruu; OCHOBHBIE M3 HHUX - CTPOUTENbHBIC, (hU3UYECKre, OMOIOTHIECKUEe, XUMUYe-
CKHE, DKCIUTyaTallMOHHBIE U TUAPOTEXHUYECKUE.

K ecmpoumenvuvim memooam otHOCcATCS: O0pb0a ¢ MOTEPSIMU BOJABI HA (PHIIBT-
palurio; NPUMEHEHNE TEXHUKH MTOJINBA, UCKIIOYAONIEH TMTaHUE TPYHTOBBIX BOJ; He-
JNOMYIIEHHUE 3aTOIJICHUS OPOIIAEMBIX 3€MEJIb ITaBOIKOBBIMU BOJAMH.

Qusuueckue memoosbl BKIIOYAIOT: TIIyOOKYIO BCHAIIKY, TITyOOKOE PHIXJICHHUE U
IECKOBAaHUE.

OTH cocoObl 00pabOTKU MOYBHI MMO3BOJIIIOT YBEITUYUTH BOJIO- U BO3IYXOMPO-

HUI[AEMOCTh 1MouB. [ 1yOoKyto Bcnamky Ha rryouny 40...60 cM mpUMEHSIOT Ha CJIOU-
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CTBIX MOYBaX, TJI€ YEPEAYIOTCS Cl1a00- ¥ CHIILHOTPOHUIIAEMEIE CJIOH, a TAK)KE B MEC-
Tax, TIe Ha HEOOJBIIONW TIIyOMHE OT MOBEPXHOCTH COJIOHIIEBATHIX TIOYB 3aJIETAIOT
TUIICOCOIEpIKallle TOPU3OHTHI. [ Ty0oKas Bcmaiika ciocoOCTBYET pa3apoOSICHUIO U
3aXOPOHEHUIO COJIOHIIOBOT'O TOPU30HTA U OJHOBPEMEHHO 00OTaIAET €ro KaJblIHEM.

['myOokoe prixieHue ocyuiecTpisieTcs Ha rryouny 60...90 cm u 3akiodaercs B
CO3ZIaHUU TPU TTOMOUIU PHIXJIUTENEH OTKPBITHIX LIEJNEH, CTOCOOCTBYIOIIUX MOBBIIIIE-
HUIO BOJAOTPOHUIIAEMOCTH TOYBBHI.

[Ipu moaMemMBaHUU K TIOYBE MIECKA CYHIECTBEHHO U3MEHSETCS MEXaHUYECKHM
COCTaB IMOYBHI, YIYUIIAIOTCS YCJIOBUS BbIIeNauMBaHusl cojieid. OObIYHO MECKOBAHUE
(200...500 T mecka Ha 1 ra) coueTaeTcs ¢ IITyOOKOW BCHAIIKOW U TPOMBIBKOM.

K  6uonocuueckum memooam  OTHOCUTCS  BO3JENIBIBAHUE  CEJIBCKOXO-
3STUCTBEHHBIX KYJIBTYP B KaU€CTBE MEJIUOPAHTOB MPU OCBOECHUHU 3aCOJICHHBIX MOYB, a
TaKk)kKe BHECEHUE opraHudeckux yaoopenuid. KynpTypa-MenunopaHT qoikHa o0nagaTh
CIIOCOOHOCTBHIO MOOMIJIM30BaTh NMUTATENbHBIC BEIIECTBA M BOBJICKATh MUHEpAJIbHBIC
AJIIEMEHTHI B OMOJIOTUYECKHI KPYTOBOPOT. DTUM YCJIOBHSIM HanOoJee OTBEYAIOT JIIO-
nepHa u JoHHUK. CBOed MOIIHOW KOPHEBOM CHCTEMON OHHM O0OTallaloT MOYBY a30-
TOM, MEPEXBATHIBAIOT KAMJUISIPHYIO BOAY U3 TJIYyOOKUX CIIOEB U TEM CaMbIM CIIOCO0-
CTBYIOT CHUXKEHUIO YPOBHS TPYHTOBBIX BO/I.

[Ipu BHeceHMM OpraHMYECKUX YJOOpEHUH B MOYBY YIIy4IlA€TCS MX BOJOMPO-
HUIIAEMOCTh, YCHJINBACTCS 00pa30BaHME YIIIEKUCIIOTHI, 9YTO OJIarONpHUsITHO BIMSICT HA
MOYBBI, OCOOCHHO COJIOHIIOBHIE.

Xumuueckue memoowvl - HEUTpaliuzalus CBOOOJHON COJIbI M 3aMEHa IMOIJIO-
IIEHHOT'O HATPUsI HOHAMM KaJlblIMsl B COJIOHIIOBBIX MOuYBaxX. B kauecTBe XUMHUYECKUX
MEJIMOPAHTOB Yallle Bcero ucnoib3ytot: rumnc (CaS0,4), uzsects (CaCO3) U KUCHOT-
HBIE cepocojiepkaliue BemecTa - cepHas kuciora (H,SO,), cepa (S), cynbdar xe-
ne3a (FeS0,). Otu BemiecTBa BCTYMAOT B PEAKIUIO C TOYBEHHBIMH KapOOHATaMH U
00pa3yIoT TUIIC, SBJISIOMMNACS HCTOYHUKOM pacTBOPUMOTO Kalbliug. Hanboee yacto
TSl METTMOPAIUU COJIOHIIOBBIX MTOYB UCIIOJIb3YETCSI THIIC.

Cxema PCAKINU BBITCCHCHUS IMOTJIOMICHHOI'O HATPUA ITOYBLI KAJIBIIUCM T'MIICA
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Na Ca

/
ﬂéK—Na+CaSO4—>1'IﬂK+NazSO4 (2 65)
.\ \ , .
Ca Ca

Cepa - MHEpTHOE BEIIECTBO IO TeX IOp, NMOKAa HE OKHUCIUTCS MOYBEHHBIMH
MUKpPOOpPraHU3MaMH J0 CEpHOM KUCIOThI. OgHAKO 3aMeJIeHHAs peaKkusl OKUCICHUS
U TOBBIIIEHHAs! KUCIOTHOCTh BOKPYT YaCTHYEK Cepbl OIPAaHUYUBAIOT €€ MPUMEHEHHE
KaK MEJIMOPUPYIOIIETO BEIIeCTBa.

K sxcennyamayuonnviv meponpusmusm OTHOCSTCS: CTPOTOE BBINOJIHEHHUE I1J1a-
Ha BOJIOIIOJIB30BAHUS CUCTEMBI MIPU KPYTIOCYTOYHOM IOJIMBE; HOPMUPOBAHUE BOJIO-
MO/Ta4uM; COOJIFOICHUE PEKUMOB OPOIICHHS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP; MOBHI-
menue KIIJ[ opocutenbHON CHCTEMBI.

l'uopomexnuueckue memoosvi MENWOpAIUU  SBJISIOTCS  HambOonee  d¢-
(EKTUBHBIMU U BKIIOUYAIOT POMBIBKY 3ACOJICHHBIX NOYE HA (hOoHEe OPEHAN’CHOU cemil.

O} heKTUBHOCTh MPOMBIBKUA 3aBUCUT OT BOJHO-(PU3UYECKUX CBOMCTB MOYBHI,
CTETICHHU €€ 3aCOJICHMsI W TIIyOMHBI 3ajeraHusi TpyHTOBBIX BOJ. Ocywecmenaiom ee
NyTeM TO0JIayd Ha 3aCOJICHHbIE 3€MJIM OIPEACICHHOrO0 00beMa BOJbI (MPOMBIBHOM
HOPMBI), KOTOpasi pacCTBOPSIET COJIM M BHITECHSET WX B BHJIC PACTBOpPA B TPYHTOBKIC
BOJIbI, IEPEXBATHIBAEMbIE U OTBOJIMMBIE IPEHAXKHOU CEThHIO.

Ilpomvienas Hopma - 3mo Koauwecmeo 800bl, He0OX00UMoe 0/ YOanNeHUs: U3-
OBLIMOYHBIX COoNell 8 PACUeMHOM Clloe no48bl Ha naowaou 1 2a.

B nocnennue rosbl B OCHOBY pacyeTa MPOMBIBOK 3aCOJICHHBIX 3€Melb MPUHU-
MaloT TEOPUI0 (PU3UKO-XUMUYECKON TuapoauHaMuku. [Ipu 3ToM ocHOBHOE ypaBHe-
HUE KOHBEKTUBHOHN nuddy3unm m maccomepeHoca coiieil ans Hauboyiee MPOCTOTO
cilydasi UMEeeT CJIeIyIOIUN BU/I:

dn:D*dzn V@

m dx? dx (2.66)

TZie ! - BpEMS; X - pacCTOSIHHE OT MOBEPXHOCTH MOYBHI;, V - (hakTUuyecKas CKO-
POCTB IBMKEHUS BOJBI 110 IIOPaM ITOYBBI; 71 - COAECPIKAHUE COJIEN B TOUKE x; D* - ma-

paMeTp repeHoca coseit (kodhGuimeHT KOHBEeKTUBHOU Tuddy3un).
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Ha ocHoBaHuum 3TOr0 ypaBHEHHS Uil YCIOBHUM HEYCTAHOBUBILETOCS PEXUMA
BBIBE/ICHA 3aBUCHUMOCTD JIJIsl IEPBOM CTaANM MPOMBIBKH, a 3aTeM C. @. ABEpbsIHOBBIM
MPEIOKEHO YPABHEHUE JIJISI ONIPEICIICHUS] TPOMBIBHOW HOPMBI:

Mzp=10 000 (2AYD*t4x)m (2.67)

IJIe X - pacyeTHas INIyOWHA ONPECHEHUs], M; ! - IPOJOJLKUTEIbHOCTh IPOMBIB-
KU, CyT. ; M - IOPUCTOCTh ITIOYBOIPYHTOB B J0JSX OT 00beMa; A - mapameTp, 3aBHUCS-
I OT UCXOJIHOTO 3aCOJIEHUS TOYBBI, MUHEPAIU3ALUU OPOCUTENIBHBIX BOJ U JP.

Ecnu Brara B 1ouBe ABUKETCS, TO COJIM MEPEABUTAIOTCS B HEH HE TOJIBKO OI1a-
rojaps pasHOCTU KOHLEHTpauui (auddy3roHHas cOCTaBIAOMIAs TTOTOKA COJEH), HO
M 32 CUET MEPEHOCca UX BOJAOM (KOHBEKTHMBHAs COCTaBisAromIas). Takou mpolecc Ha-
3bIBAlOT KOHBEKTUBHOU Au(Qy3ueii, koropas B ypaBHeHUH C. @. ABepbsiHOBa yuu-
ThIBaeTCcs Kod(pduurentom D* U3MEHSIOMMMCS TNPH XapaKTepHBIX M Kallu-
TaJIBHBIX IPOMBIBOK CKOPOCTSIX GrbTparuu B mpenenax (1...10)x10~ m*/cyrt.

IIpOMBIBKHM pa3iMyarOT KanumaivHvle U 3KCHIYamayuorHsle. 3a1a4a KauTaib-
HBIX [TPOMBIBOK - IIEPBUYHOE YAAJIEHUE COJEH M3 PACUETHOI'O CJIOSI TOYBBI 10 JOITYCTH-
MBIX IPENENOB. DKCIUTyaTal[MOHHBIE IPOMBIBKH JIOJDKHBI TOJIEP/KUBATh JOITYCTHUMOE
COJIEpXKaHHE COJIEH B PACYETHOM CIIOE€ MOCJE KalUTAIbHBIX MPOMBIBOK. [IpoMbIBHAs
HOpMa KoebJIeTcsl B IMMPOKKX npesenax: ot 1500 xo 12000 m’/ra u Gonee.

Texnonozua npomviexu. IIpoMbIBKY MOYBBI IPOBOJAT OOBIYHO B JBa IEPUOAA.
B mnepBbIil mepuoj MPOUCXOAUT YBIAXHEHUE PACUETHOTO CIIOS IOYBBI JO Hau-
MEHBIIEH BIAarOEMKOCTH, IIPU 3TOM COJIM, HaXOASIIHAECS B MOYBE, IEPEXOIAT B pac-
TBOp. BTrOopyro nmojmauy Bojbl MpoBOIAT uepes3 4...5 nHel nocne nepoidl. Bo BTopoit
MEPUOJT TPOUCXOIUT AAJIbHEHIIIEe PACTBOPEHUE COJIEH B NTOYBE U BHITECHEHUE UX U3
IIPOMBIBAEMOTO CJIOSI [IOYBBI B TPYHTOBBIE BOJBI, & 3aTEM B IPEHAXKHYIO CETh.

JInst MEeTpoBOrO €j0si MPOMBIBHAs HOPMa COCTAaBIISI€T: HA JIETKMX IOYBAX
700...900M3/ra, Ha cpeanux 900...1100 u Ha Tspxensix 1100...1500 M/ra. Kaxxmag no-
CJIEyIOIIas J103a BOABI MOJAaeTCs IOCiIe MpocaunBaHus npeapiayuieit. [lpu npomeis-
HBIX HOpMax Gonee 8000 M’/ra IPOMBIBKY IPOBOJAT B TEUEHHE JBYX, a IIPH OYCHb
OoJbIIMX HOpMax - Tpex Jjer. Ecau pacyeTHass NpOMBIBHAasE HOpMa JOCTUTAET

15000 m’/ra, TO B yCIOBHAX TOHMEHHBIX ¥ JIeIbTOBBIX TEPPUTOPHIT OHA MOXKET COUe-
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TaTbCA C BO3JEIBIBAHUEM pHCA C 3aTOIUICHHEM. TaKOW OIBIT OCBOEHHUS 3aCOJICHHBIX
3eMelb HakotieH B Poccuu (nenbra Bonrm) u Ha Ykpaune (aenvra JdyHas).

Hoevie memoowt pacconenus:

- OPOMBIBKA ITOYB OMATHUYEHHOW BOJAOW (Mmacnumomenuopayus). Vcnoib-
3yeTcsi Jisi MPOMBIBKM BOJAQ, MpeIBapUTEIbHO 00paboTaHHAs B MAarHUTHOM IIOJIE.
[Ipu »TOM pacTBOPUMOCTH COJIEH B MOYBE 3HAUUTEIHLHO BO3PACTAET, UTO CIIOCOOCTBY-
€T COKPAILICHUIO MPOOIKUTEIBHOCTH TPOMBIBKU. [I[py mpOMBIBKE TOYB OMarHU4eH-
HOM BOJIOW ¢ MUHEpan3anuen 10 1 1/1 1ONOJHUTENBHBIA BBIHOC COJIEH COCTAaBUI B
onsiTax BorokHUUT uM 10...20%;

- COBMECTHOE€ BO3JCHCTBHE MArHUTHOTO IOJS U XHUMHUYECKOTO MEIMOPAHTa
(cepHoil kKUCTOTHI): KOduIMeHT dpuabTpanuu Bo3pactan B 8-10 pa3, BRIHOC coJei -
Ha 40%;

- KOMOMHHUPOBAHHOE BO3JIEUCTBHE MOCTOSIHHOTO 3JEKTPUUYECKOTO TOKA (3J1eK-
mpomenuopayuu) U IpoMbIBKU. 1107 BO3AEHCTBHEM AIEKTPUUECKOTO TOKA yiydlla-
10TCS (PU3UYECKHE CBOMCTBA MOYBHI, TIOBBIIIAETCS BOJIOMPOHUIIAEMOCTD, COJICOT/Ia4a,
¢unpTpanus. OOBIYHO KaTOJIbI pacIioaraloT B IpeHe, a aHObI - B MeKapeHbe. [11oT-
HOCTB TOKA B METPOBOM CJIOE MOYBKI JIOJKHA ObITh TTopsaka 0,5... 1 MA/cm’. 3aTpatsl
ANEKTpodHEpPTruH 2... 8 Thic. KBT-4 Ha 1 ra. DiekTpomenropanns yCKOPSET MPOLECC
KalnuTaJbHON MPOMBIBKM B TPHU-YETHIpE pasza, oOecredrBas 3KOHOMHIO BOJBI B JiBa
pasa.

Texnuueckue cpedcmea paccoieHus.

JIpeHakHbIE U OPOCUTEIBHBIE CUCTEMBI CIEAYET PacCMaTpUBATh KaK €IUHBIN
KOMIUJICKC, HANpPaBJICHHBIM HA KOPEHHOE YJIYUYIICHHE U COXPAHCHUE ONTHUMAJIbHOIO
BOJHO-COJIEBOTO pekrma. OCHOBHOE HAa3HAYEHUE JPEHA)Xa - CO3JaHUE YCIOBUU IS
MMOHM>KEHUSI YPOBHS TPYHTOBBIX BOJI, yCTOMYMBOTO OIPECHEHUS 3aCOJICHHBIX 3E€MEIIb
OyTEM MPOBEACHUS MPOMBIBOK M MOIAECPKAHUS BOJHO-COJEBOIO PEXUMa MOYBOT-
PYHTOB, MCKIIFOUAOLIETO PECTABPALIMIO 3aCOJEHUS B MEPUOJ SKCILTyaTallud OpPOCH-

TEJILHOU CUCTEMBEI.
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/lpenasic na opowiaemvlx 3emaax - 3T0 KOMIUIEKC THAPOTEXHUYECKUX COOPY-
KEHHUH (IpeH, KOJJIEKTOPOB, HACOCHBIX CTAHILIMMN), MpeAHA3HAUYCHHBIX Jid cOopa |
OTBO/Ia TOYBEHHBIX U TPYHTOBBIX BO/I.

Tunwt Openasica. 1lpyn menropanuy 3aCOJIEHHBIX 3€MENIb HA OPOCUTENBHBIX CUC-
TeMax MPUMEHSIOT TOPU30HTATIbHBIN, BEPTUKAIBHBIA 1 KOMOMHUPOBAHHBIN JPEHAX.

T'opuzonmanvHwlli OpeHaxdc MOKET ObITh OMKPbIMbIU U 3AKPbIMbLU.

OmKpbimbiii JpeHaXX COCTOUT U3 TITyOOKHX KaHAJIOB, MIPOXOIALIIUX B BbIEMKaX,
a 3aKkpulmolil - U3 TPyO, MPOJIOKEHHBIX Ha ONPEIEICHHON TTTyOUHEe, KOTOphIe MPUHU-
MarOT TOYBEHHBIE U TPYHTOBBIE BOABI U TPAHCIOPTUPYIOT UX C MOMOIIBIO KOJJIEKTO-
POB B BOJOIIPUEMHUKH.

B 3aBUCHMMOCTH OT Ha3HAYEHUS U PACIIONOKEHUS APEH HA OpOIIAaeMOM Teppu-
TOpUU JIpEHaXX ObIBAET CHUCTEMATHYECKH, BEIOOPOUHBIH, JOBUMil u 6eperosoit. Cuc-
memamudeckuti OpeHadc TPEJCTaBISET COOOW CHCTEMY OTKPBITBIX WU 3aKPBITHIX
TOPU30HTAJBHBIX JAPEH, PACIOJIOKEHHBIX PAaBHOMEPHO IO OPOLIAEMON IJIOLIAIH.
Buvibopounsiti ApeHax - 3TO cUcTeMa JApPEeH, MpeAHa3HAYEHHBIX IS APEHUPOBAHUS
OTJIEJbHBIX, B OCHOBHOM MOHM)KEHHBIX, OpPOIIAEMbIX yYaCTKOB. J/08uull TOJOBHOU
IPEHAXX NEPEXBATbIBAET U OTBOJUT MOBEPXHOCTHBIA M T'PYHTOBBIN MOTOK, MOCTY-
NarolUi Ha OpOLIAEMYI0 TEPPUTOPUI0. bepecosoll ApeHax MpelHa3HAuYeH JJIs Tepe-
XBaTa MOJ3EMHOI0 MOTOKA CO CTOPOHBI PEKU WJIM BOJOXPAaHUJIUIIA C LIEJIbI0 Ipery-
NPEXJICHUS MOATOIJICHUSI OPOIIAeMOM TEPPUTOPHUH.

[Ipu onpenenenun TIyOWHBI 3aKJIAAKH JIPEH 3aKPBITOTO TOPU30HTATBHOTO
IpEeHaKa UCXOMST U3 yCIOBHUSA, YTO YPOBHU I'PYHTOBBIX BOJ B CEPEIMHE MEXIPEHbS B
TEYEHUE BETreTAIllMOHHOTO MEepHoJa JOHKHBl HAXOJUTHCA Ha TIyOWHE HE MEHbIIe
Kputuieckou (puc. 2.63).

3aKkpbIThIE JIPEHBI JENA0T U3 TOHYAPHBIX TPYO AIMHON 33 cM U JuaMeTpoM
50...150 MM, kepamuueckux JHOU 70 cM, acOeCcTO-IIEMEHTHBIX O€3HAMOPHBIX JIJTU-
HOU 4M, OCTOHHBIX M JKEJIE300€TOHHBIX OE3HAMOPHBIX TPYO, a Takxke TpyO U3 pas-
JUYHBIX TOJMMEPOB - MOJIUAITUIICHA, TTOJIUXJIOPBUHUIIA, TOJTUBUHUIXJIOPHUIA.

B ronuapusie, kepamMuyeckue U OeToHHbIE TPyObI anuHON A0 70 cM Boja mo-
CTymaeT 4epe3 3a30pbl B cThikax. [Ipu nmune Tpyd >70 cM ycTpauBaroT JOMOJIHU-
TebHYIO MepPOpaIiio B BUJE IIETIeH UITH KPYTJIBIX OTBEPCTUH, CyMMapHas IJI0Maab
KOTOpbIX coctaBisier 0,5% moBepxHocTu TpyOwl. [llupunHa meneit 3... 7 MM, a aua-
meTp otBepctuid 5... 10 mM. Haulbounbiiiee pacnpocTpaHeHue MOJIYYHJIA TOHYAPHBIE,

KepaMHUUYECKHEe U acCOCCTOIIEMEHTHBIC TPYOHI.
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[TnmacTtmMaccoBbie TPyOBl BBIMYCKAIOT TTAAKOCTEHHBIE W TOGPHUpPOBaHHBIC IHa-
metpoM 50...100 mm u musOH 5...300 M ¢ nepdoparreil B Buie NpoA0IbHBIX IIeei
WIIM KPYTJIBIX OTBEPCTU. B mocnennue roapl Hauaiu MpUMEHSTh THOKUE BUTHIE Ape-

HaXKHBIE TPYOBI U3 )KECTKOT0 MOJUBUHMWIXJIOpUAA quameTpom 100 mm.

Puc. 2.63 - Cxema NOHMKEHUs! YPOBHSI TPYHTOBBIX BOJI TOPU30HTAIBHBIM JIPEHAXKOM:
1,2 - yposenwv epynmoewix 600 cOOMEEMCMEEHHO 00 U NOCAE CIMPOUmMenIbCcmea ope-
Haodkca; 3 - 20pu3oHmanvhbie Openvl; Hy - enyouna sanodxcenus openasica; Hyy - kpumu-
yeckas 2YyOUHA 3a1e2anusi 2PYHmMoswix 600; Mocr - ocmamounas enybuna sanecanust
2PYHMOBBIX 800; h1'ﬂ - 21yOUHa HanoaHeHUs OpeHbl

Ha puc. 2.64 npuBeneHsl THOKUE BUTHIE IpPEHAXKHbIE TPYObI W3 MOTUBUHUII-
xJjiopuaa. Boga B moJIocTe Takoil TpyObl MOCTYIAET Yepe3 CIUPaIbHbIE 3a30pbl MEX-

Ay CMCKHBIMU BUTKaMHU I10JIOCBI.

Puc. 2.64 - Butas npenaxuas tpyOa

MuHuManbHbIE YKJIOHBI OTKPBITHIX ApeH npuHuMarot 0,0005, a 3aKphITHIX - -
0,001 ... 0,002. Creikum TpyOOK OOCHITIAIOT IIeOHEM, TpaBUEM WIN IECUYAHO-
IpaBUIHBIMH CMECSIMH, co3laBas (uibTp. B kauecTBe ApeHaXHBIX (QUIBTPOB MPH-
MEHSIOT TaK)K€ MaThl U3 CTEKJIOBAThl M 0a3aJbTOBOTO BOJIOKHA, CTEKJIOXOJICT, TEXHU-

YECKYIO0 MapJII0 U CTEKIJIOCETKY.
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OCHOBHO¥ MapaMeTp NpH pacueTe IpEH — PACCTOSTHUE MEXKIY ApeHaMu
Jlns pacdeTra pacCTOSIHUM MEXIy APEHAMHU B OJHOPOIHBIX TPYHTaxX HMCIOJIb-

3y1oT ypaBHeHue C. @. ABepbsiHoBa (puc. 2.65, a)

-
[ =9 /) 2ky HT 1_5_&)“,
g 27

(2.68)
rae L - paccTosiHUE MEXITY IpeHaMu, M; Ky - KO3 (UIIMEHT (PUIBTpaLlum, M/CYT;
H - octaTo4Hasi T)TyOHMHA 3aJleraHusi TPYHTOBBIX BOJI B CEPEIUHE MEXKIPECHBS, M;
T - paccTosiHHE OT TOPU30HTAa BOJBI B JPEHE A0 BOJOYIOpA, M; ¢ - UHTCH-

CHUBHOCTb MH(MUIIBTPALIUU, M/CYT; 0. - KOO(PDUIIUEHT BUCSIUYECTH APEHBI

IIpn riyOuHe 3aknankud ApeH 3 M MU riayOOKOM 3alleraHud BOJOYIIOpa
(20...30M) paccTosiHre MEXAYy ApeHamMu HaxoAauTcs B npenenax oT 200 M (s Tske-
761X TpyHTOB) 10 500...600 M (17151 IETKUX TPYHTOB).

[Ipu ompeneneHU pacCTOSHUS MEXKIY IPEHAMH, 3aJI0KEHHBIMH B CIIOMCTBIX

IPYHTaX MOXHO UCIOJIB30BaTh hopmyiy B. M. Illectakora (puc. 2.65, 6)

: s
r=4) i,

2w (2.69)
rae L - paccTtosiHUE MEXAY APEHAMU, M;
Lygp - pacdCTHasA JJIMHA 30HbI ,Z[e(l)OpMaL[I/II/I HCCOBCPHICHHOTO APCHAXKA, M;
T - cyMmapHas NpOBOJUMOCTh BOJIOHOCHOTO TUIACTA Y APEHBI, M2/cyT;
H, - pacueTHas BeJIMYMHA HHOUIBTPALIMOHHOTO OyTpa, M;

W - UHTEHCHUBHOCTb MH(DUIBLTPAIIUU, M/CYT.

B cnydae, korga JIpeHbl 3a70KEHBI B OJHOPOIHBIX T'PYyHTaX, MOJACTHIIAEMBIX
HAMoOpHBIM TIacToM (puc. 2.65, ), pacCcTOsSHUE MEXIy ApeHaMH ONpPENeNsioT IO

dbopmyne C. ®. ABepbsiHOBA

T . =T - 2T
4+ @BH—1)In—=(QAH—1)In—41In2;
B B a* (2.70)
AH—F%T
M= gy ),
L0 (2.71)

rae B - pacCToAHUE MEXAY IPEHAMU, M;
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T - riyObuHa 3aneranusi BOJOHOCHOTO IIACTa, CYUTasi OT TOPU30HTA BOJBI B
IpeHax, M;

AH - HanIOp B BOJOHOCHOM IUIACTE HAJl TOPU30HTOM BOJIBI B APEHAX, M;

Ah - TIPEBBILICHHWE MOBEPXHOCTU TPYHTOBBIX BOJ MEXAY APEHAMHU HaJa Bep-
XOM JIPEHBI, M;

g0 - UHTEHCUBHOCTb UH(QWIBTPAILIMOHHOTO UTAHUs, M/CYT;

Ky - KOOhPuimeHT GpuibTpaluu rpyHTa, B KOTOPOM 3aJI0KEH JPEHax, M/CYyT.

«J«?%i%fwf%iﬂy-iri” = #15;‘-
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Puc. 2.65 - PacueTHble cXeMbl JIs1 ONIPENEIECHUS PACCTOSIHUN MEXY APEHAMH:
a - 0OHOPOOHbIE 2PYHMbL, O - CIOUCMblE 2DYHMbBL, 8 - 00HOPOOHbLE 2DYHMbL,
noocmuiaemvie HanOPHuIM NAACMoM; 1 - ypoeensb epyHmMoguvlx 800, 2 - OpeHa;
3 - nosepxuocms 6000ynopa

I'mapaBinyeckuii pacyer KOJUIEKTOPHO-APEHAXHOM CETH IPOBOAST HA IPO-
IIyCK HOPMAJIBHOTO ¥ MAaKCUMaJIBHOT'O PacX0/I0B.

PacueTrHble pacxopl IpeH U KOJUIEKTOpPA UX JUAMETPBI U CKOPOCTHU JIBHIKECHHUS
BOJIbI OTPEICNIAIOT TUAPABINIECKUM PAcueToM MO (Gopmysie paBHOMEPHOTO JBHXKE-
HUS BOJBI IIpU O€3HAIIOPHOM pPEKUME Ha MPOIMYCK HOPMAJIBHOIO pacxoja MpH MoJ-

HOM HAITOJIHCHHUH APCHBI. Pacxoz[ (Q) APCHBI U KOJUJICKTOpPA HOpMaHBHBIﬁ HNJIN MakK-

CUMAJILHEBIHI:

0 = qwy, (2.72)
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TAC ¢ gcp WIH ¢y - WIA CPEJIHEEC WIM MAaKCUMaJbHOE 3HAUCHUE MOJYJIS JIpe-
HQ)XKHOTO CTOKa, COOTBETCTBEHHO, 3a BETE€TALMOHHBIN NEpuo, Ji/c ¢ 1 ra;
ogp - TJIOIIAJIb, 0OCTY)KMBaeMasi IPECHOM, Ta.

Mopaynb ApeHa)kKHOTO CTOKAa MNPUHUMAIOT CIEAYIOUIUM: JUIsl CYTJIMHUCTBIX
rpyHTOB - 0,24...0,45 n/c ¢ 1 ra; necuansix - 0,28...0,7 i/c ¢ 1 ra. CkopocTh ABHXE-
HUS BOJBI B Ipe€Hax npuHuMaetca B npeaenax 0,3...1,2 m/c.

I'mapaBianyecknii pacuer TpyOUyaThIX JIPEH U KOJUIEKTOPOB MPH MOJTHOM MX

HAMOJHEHMH TTPOU3BOIAT 110 hopMyiaMm
Q= 0,39¢d? Vi, (2.73)

0= 0,5cYdi (2.74)

rae Q - pacxo/ JPeHbI MM KOJIEKTOpa, M/c; d - BHYTPEHHHIT IHAMETp, M;
V - CKOPOCTb IBMKEHHUSI BOJBI, M/C;
[ - TUIPABINYECKUHN YKIIOH;
¢ - kodpdunuent lle3n, npuHUMaeMblii B 3aBUCHMOCTH OT AHAMeTpa U KO-
3¢ ¢puLmeHTa MEePOXOBATOCTH IPEH U KOJJIEKTOPOB.

CKopocTh JBMKEHMSI BOJIbI B TPYOUaThIX ApEHAX U KOJUIEKTOpaxX MPUHUMAIOT B
npexnenax 0,15...1 m/c. 'mapaBinyeckuii pacyeT OTKPBITHIX KOJUIEKTOPOB 3aKJI0Ya-
€TCsl B ONPEEIICHUU HMIMPUHBI 110 JHY, 3aJI0KEHUSI OTKOCOB, INTyOHWHBI HAIOJIHEHMUS,
YKJIOHA, CKOPOCTH JBHXKEHUA BOJbl. Ha 0CHOBaHMM ruapaBiInyecKoro pacuera CTpo-
AT IPOAOIbHBIE TPOMUIH IPEH U KOJIIEKTOPOB.

Oco0eHHOCTH NTPUMEHEHHS 6ePMUKAIbHO20 IPEHAMXKA IIPH PACCOJICHUH
M0YB.

BepTukanbHblll IpeHaX NMPUMEHSIOT B TOM Cilydae, KOrja IoJ BEPXHEW TOJI-
e MOYBOTPYHTOB, XApaKTEPU3YIOIUXCS HEOOJBIIMM 3HAYEHHEM KO3 QPUIMEHTa
bunbpTpanuy, 3aNeraT NOPObl ¢ OOJBIION BOAOMPOHUIIAEMOCTHIO. BepTukanbHbIi
ApeHax MpeJHa3Ha4yeH JUIs OTKauKU M OTBOJAA MOA3EMHBIX BOJA OypOBBIMH CKBaXH-
Hamu-konoauamu guametpoM 30...70 cm, rmy6unon 20...150 M, 3akpenieHHbIMU

oOcagHBIMU TpyOaMu C OTBEPCTUSIMHU AJIsl TOCTYIUIEHUs BOAbI (puc. 2.66). Benen-
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CTBHE OTKAaYKH BOJbl HACOCAMU YPOBEHb I'PYHTOBBIX BOJ| MOHUXKAETCs, 00paszys BO-
POHKY nuaMeTpoM 2R. BepTHKaIbHBIN APEHAX MO CPABHEHUIO C TOPU30HTAIBHBIM
UMEET P/l MPEUMYIIECTB: BO3MOKHO TTyOOKO€ MOHMKEHUE YPOBHS TPYHTOBBIX BOJI,
MOTEPU TOJE3HOM IUIOIIAIN HE3HAYUTENbHBIC, IPEHAXKHBIE BOAbI MOKHO HCIIOJIb30-
BaTh Ay opouieHusi. OCHOBHbIE HEAOCTATKHU: MOTPEOHOCTh B DJIEKTPOIHEPTUH, Ha-

COCHO-CHJIOBOM 060py,IIOBaHI/II/I, SHAYUTCIIbHBIC SKCINIYAaTAlTUOHHBIC PACXOObI.

Ry

s s

ii 3

Puc. 2.66 - Cxema MOHMWKEHUs yPOBHsI TPYHTOBBIX BOJ BEPTHKAIBHBIM JIPEHAKEM:
1 u 2 - yposeHv epyHmoswix 600 00 U NOCIe OMKAUKU; 3 - CKBANCUHDL;
R - paouyc oeticmsus ckeasxcuHwl

[TosToMy BUI ApeHaxka (TOPU30HTAIBHBIN WIIM BEPTUKAIBHBIN) ONPEIETSAIOT Ha
OCHOBAaHUHU TE€XHHKO-3KOHOMUYECKOIO CPABHEHMS PAa3JIMYHBIX BapuaHTOB. Paznnua-
0T CUCTEeMATHYECKHUI, BLIOOPOYHBINM, JIOBUMHA U OeperoBoi BepTHUKAJIbHBIN Jpe-
HAKH.

[Ipyu cucTeMaTHYE€CKOM JAPEHAkKe CKBAKHHBI PA3MEIIAIOT CPABHUTEIBHO PaB-
HOMEPHO TI0 BCEH IpeHUupyeMOoH IUIONIaAH, YUUThIBAsl TPaHUIIBI CEBOOOOPOTA, y100-
CTBO OTBOJA WJIM HCIOJIb30BAHMSI OTKAYMBAEMbIX BOJ. IIpu BBHIOOpOYHOM ApeHaxke
CKBOXHWHBI Pa3MEIMIAIOT HA HEOJArONMPUSATHBIX MO MPUPOIHBIM YCIOBHUSM yYacTKaX
OpOLIEHUS.

JloBumii ApeHak B BUJIC OJTHOTO WA HECKOJBKHUX PSJOB CKBaXWH, PACIOJIO-
KEHHBIX TO0 (POHTY TPYHTOBOrO MOTOKA, MPUMEHSIOT JUIsl MepexBaTa TPYHTOBBIX
BOJI.

BeperoBoii BepTUKaIbHBINA APEHAXK TAKXKE MPEJCTABISIET COOOM PsiJi CKBAXKHH,
Pa3MEUIEHHBIX BJIOJb PEKM WIM BOJOXPAHWIMINA, NPEAHA3HAYCHHBIX JJIS 3allUThI
OpOIIAEMOM TEPPUTOPUHU OT MOITOILICHUS.

IIo KOHCTPYKTMBHBIM OCOOCHHOCTSIM PAa3JIMYAIOT: BEPTUKAIBHBIN JpEHAK,

COCTOSIIUMN U3 CaMOH3JINBAOINUXCA CKBAKUH; APCHAK U3 CKBAKUH, O60py,Z[OBaHHBIX
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HacoCaMH /i1 OTKA4YKHU MOJ3EMHBIX BOJI; IPEHAXK U3 JTYUEBBIX TOPU30HTAIBHBIX JIPEH,
MPOJIOKEHHBIX B XOPOILO MPOHUIIAEMBIX T'PYHTAX U OOBEIUHEHHBIX OJHON BEpPTHU-
KaJIbHOM CKBOKUHOM C BOJOMOABEMHBIM 000PYIOBAHUEM.

B 3aBHCHUMOCTH OT KOHKPETHBIX THJPOT€OJOTUUECKUX U MOYBEHHO-MEIUOpa-
THUBHBIX YCJIOBUM MacCHMBa MOKHO BBIJICIUTH TPU CIy4as MPUMEHEHHS BEpTUKAIbHO-
ro JpeHaxa: 1) uCrojib30BaHUE HA OPOILIECHUE MPECHBIX HAMIOPHBIX MOA3EMHBIX BOJ C
OJIHOBPEMEHHBIM paccoyieHueM 3emenb (puc. 2.67, a); 2) npeaoTBpalieHue noabema
MUHEpaIM30BaHHBIX IPYHTOBBIX BOJI Ha 3€MJISIX HOBOro opouieHust (puc. 2.67, 0);
3) 3aMeHa MHUHEPATM30BAaHHBIX TPYHTOBBIX BOJ TPECHBIMU (QHIBTPAITMOHHBIMU

(puc. 2.67, 8).

VB FIDRS N
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Puc. 2.67 - [lpuHuunuanbHple CXeMbl IPUMEHEHUS! BEPTUKAIBHOTO APEHAXKA
(mo H. M. PenieTkuHoI):

a — UCNONIb3068AHUE HA OPOULEHUE NPECHBIX HANOPHBIX NOO3EMHbIX 600 ¢ OOHOBpe-
MEHHBIM PAcCoieHuem 3emeb;, O — npedomspaujeHue n00bema MUHEPAIU308AHHBIX
2PYHMOBBIX 800; 8 — 3aMEHbl MUHEPATUZOBAHHBIX 2PYHMOBLIX 600 NPECHLIMU
QurempayuorHHbIMu
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[Ipu cunpHOM 3aCOJICHUM 3eMeNb U c1a00il BOJOMPOHUIIAEMOCTH MOYBOTPYH-
TOB BEPTUKAJbHBIN JAPEHAX MPUMEHSIOT B COYETAHUU C MEIKUM OTKPBITHIM BPEMEH-
HBIM JpPEHaKeM Ha TEPHUOJ| MPOBEIACHUS KAMUTAJIbHBIX MPOMBIBOK. OOBIYHO O/HA
CKBa)KMHA BEPTUKAIBLHOTO peHaxka oOcayxuBaeT 50...100 ra, a nebut ee konednercs
B npenaenax 30...200 n/c. KOHCTpYKTUBHO CKBa)KMHA COCTOUT H3: BOJONPHUEMHOU
4acTH, 000pYyIOBaHHOM GUIBTPOM; 00CaTHON KOJIOHHBI, O KOTOPOW TpaHCIOP-
TUpYETCs APEHaKHAas BOJA; HACOCHO-CUIIOBOr0 000py10BaHus. BbIOOp KOHCTpYKIIMU
(bunIpTpa 3aBUCUT OT IPAHYIOMETPUYECKOTO COCTABA U MOIIHOCTH BOJAOHOCHOTO Tijla-
CTa, XUMHUYECKOTO COCTaBa BOJBI, J€OMTa CKBAKMHBI, XO3SHCTBEHHOIO 3HAYCHUS
CKBaXXWH, BEJINYMHBI BOJI03a00pa.

Hanbonee mpocTyto KOHCTpyKIMIO (UIbTpa - nepPopupoBaHHYIO TPyOy cO
IIEJICBBIMA WJIH KPYTJIBIMA OTBEPCTUSMH M PEIKO OOMOTAaHHOM CETKOW MPUMEHSIOT B
IPaBEIUCTO-TIECYAHBIX TPYHTAX U KPYIMHOOOJIOMOUYHBIX MOPOJIax. B MeNKo3epHUCTHIX
rpyHTax, KpoMe neppopupoBaHHON TPyObl, HEOOXOJUMBI UCKYCCTBEHHBIE (DUIIBTPHI:
rpaBUiiHasl 3achIlka, OJIOYHBIC TOpUCTBIE GUIBTPHI U 1p. [nwHa QuipTpa momxHa
ObITh Ha 2...5 M MEHbIlIE MOIIHOCTU JPEHUPYEMOTO IUIACTa U MOXKET JIOCTUTaTh
40...45 m.

[Ipu cTpouTenbCcTBE CKBAXUH NMPUMEHSIOT LIEIbHOTSHYTHIE CTaJbHBIE TPYOBI.
CKBa)XMHBI BEPTUKAJILHOTO JIpeHaxa 000PYIyIOT YCTAaHOBKAMH C apTE3MAHCKUMHU U
MOTPYKHBIMA Hacocamu, pexke spiudramu. HacocHbIe yCTaHOBKM BEPTHKAIHLHOTO
JIpeHa)ka OCHAIIAIOT KOHTPOJIbHO-U3MEPUTENBHON armapaTypoil, Mo3BOJISIONICH 3a-
MepsATh U (PUKCHPOBATH KOJIMYECTBO BOJIBI, MOJAHHOE HACOCHOW YCTaHOBKOM; KOJIH-
YECTBO AJIEKTPOIHEPIUH, 3aTPAUCHHOE Ha MO0/a4y BO/JIbl; YPOBEHb IPYHTOBBIX BOJ U
IbE30METPUYECKOTO HAIOPA.

OCo0eHHOCTH KOMOUHUPOBAHHBIX IPEHANEH IIPH PACCOJICHUH NT0YB

KoMOuHUpOBaHHBIN ApeHaX — 3TO COUETaHHWE TOPU3OHTAIBHBIX JIPEH C Bep-
TUKQJIbHBIMUA PA3rPy30YHBIMU CKBOXKMHAMH. ¥YCTpauBaeTcs B TOM cliydae, KOTJa
BEPXHHUI CITa0OMPOHUITIAEMBIA CIIOW MOIIHOCTBIO 10 15 M MOJICTUIAETCS U TIOIIUTHI-
BaeTCs BOJOHOCHBIM HAalIOPHBIM FOPU30HTOM MOIIHOCTBIO 10... 15 M ¢ xoporeii Bo-

JOTPOHHUIIAEMOCTBIO. ['OpU30HTaNbHBIE OpPEHBI O00ECIIEUMBAIOT MOHUKEHHUE YPOBHS
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I'PYHTOBBIX BOJ W OTBOAAT 3a IMPCICIIbL I[p@HHpOBElHHOfI TCPPpUTOPUHN BOAY M3 CKBa-

KUH-ycunautenen (puc. 2.68).

Puc. 2.68 - Cxema KOMOMHUPOBAHHOTO JpEHAXA!
1 - kanan-opena; 2 - ckeadicuna; 3 - B000NPUEMHAS YACb CKBANCUHDBL,
4 - 60OOHOCHDLIL CIOU ¢ HANOPHBIMU 800AMU, 5 - OeNnpecCUOHHAs KPUBAs

Hannune cKBaXWH-yCHUIIUTENEH YBEIMYMBAET PACCTOSHUE MEXKIY TOPU30H-
TanbHbIMU JpeHaMu 10 250...350 M. Paccrosinne Mexay CKBa)KMHAMH MPUHUMAIOT B
npenenax 50... 150 M ¥ 3aKperuIsitoT UX METAJUTMYECKUMU, acOECTOIIEMEHTHBIMH WU
MJJACTMACCOBBIMU TpyOamu. Jsis ycuneHus AeHCTBUS KOMOMHHUPOBAHHOTO JpEHAXka
MO>KET OBITh UCTIOJIB30BAHO BaKYYMUPOBAHUE.

OCc00eHHOCTH 8aKyyMHbBIX IPEHAKEH NPU PACCOJIEHUH MOYB.

B paiioHax peyHBIX IOJIMH, IPEACTABIAIONINX COOOW IBYXCIIOMHBIN IJIACT C
BEPXHHUM CJIOEM CYIJIMHKOB HEOOJIBIION MOIIHOCTH, MPUMEHEHUE TIIYyOOKUX TOpH-
30HTAJIBHBIX WM BEPTUKAIBHBIX APEHAKEH CTAHOBUTCS HEOIKOHOMUYHBIM WM TEX-
HUYECKHU TPYIAHO-BBIMOJHUMBIM. B 3TOM cilydae 1esecoodpa3Ho coOpyKaTh BaKyyM-
HBIW IPEHAK.

IIo npyuHOMNY AeCTBUSA BAKYYMHBIE IPEHAXKHBIE CHCTEMBI MOAPA3ICIIAIOT Ha
CHCTEeMbI BAKYYMHUPOBAHMS IT'PYHTOB U CHCTEMbI BAKYYMHOI'0 BOA00TOOpA.

TI'opuzonmanvuulii 6aKyyMHbIl OpeHaxc yCTPAUBAIOT TaK, KaK OOBIYHBIE CUCTE-
MBI TOPHU30HTAJIBHOTO JIpeHaXa. Pa3HuIIa COCTOUT B TOM, UTO CETh HE UMEET CMOTPO-
BBIX KOJIOJIEB, a 000pyA0BaHa BAKyYMHBIMHU KOJIOAIIAMH, B KOTOPBIX CO3/1a€TCA pa3-
peXeHNEe BaKyyMHBIM HacocoM (puc. 2.69). JIpeHsl TpuUMEHSIOT acOECTOIIEMEHTHBIE,
riacTMaccoBble M MopucTbie. CTBIKM MEXIY TpyOaMu MEepeKpbIBAlOTCS My(dTamu.

[lepdopanumio Ha TpyOax BBHITOIHSIOT TOJBKO B UX HUKHEH YaCTH.

188



Bepmuxanvnwiti éaxyymmuslii Openasxc npencTaBiasieT coOOM CUCTEMY CKBaXKUH
WU TpyOYaThIX KOJOALEB OOBEIMHEHHBIX KOJUIEKTOPOM, U3 KOTOPOTO pa3lelbHO

OTKa4YMUBArOT BOAY U BO3YX.
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Puc. 2.69 - Cxema rOpu30HTAIIBHOTO BaKyyMHOTO ApEHaXa:
1 - copuzonmanvHvie Opensvl; 2 - 8aKYYMHbBIU HACOC; 3 - 6AKYYMHbIU KOI00ElY,
4 - gcacvisarowas mpyoa; 5 - yeHmpooOeI’CHbIU HACOC

OCHOBHOE JOCTOMHCTBO BAKYYMHOTO JIPEHAXKa - YBEJIIMUCHHE MHTCHCUBHOCTHU
OTBOJIa TPYHTOBBIX BOJI C MEJIMOPUPYEMBIX TEPPUTOPUNA U YCKOPEHHUE TpoIlecca Mpo-
MBIBKH 33aCOJICHHBIX TIOYB.

Jleyxwvapychulii Openasric

Jlnst moBeimeHust 3GPEKTUBHOCTH ACHCTBUS TMPOMBIBKH, JOCTHKCHUS PABHO-
MEPHOT'O pacCcoJE€HUs IMMOYB YyCTPAUBaAIOT NBYXbSPYCHbIM ApEeHAXK. BepxHuii
SIPYC YKJIAIBIBAIOT OCCTPaHIICHHBIM CIIOCOOOM W3 TUIACTMACCOBBIX TPYyO Ha TIIy-
oune 1,5..2 M, a HWKHUM SIPYCOM SIBJISICTCS TOCTOSTHHBIM 3aKpBITBIN JIpEHAX, pac-
CUMTAHHBIA HAa HArpy3Ky SKCIUTyaTallMOHHOro nepuoja. Huwxkuuii sipyc nHTeHcudu-
[UPYET MPOLECC MPOMBIBKH, BEIPABHUBAET HUCXOJAIINE CKOPOCTH MPOMBIBHBIX TO-
KOB U 00ECIeuYMBAET PaBHOMEPHOE ONPECHEHUE MOYBOTPYHTOB. J[peHak BepXHEro
sApyca MOXHO HCIIOJb30BaTh B KAaU€CTBE 3aKPBITHIX OPOCUTENEH B BEreTallMOHHBIN
nepuoj. Bona u3 opocurenel uaeT Ha MOANUTHIBAHUE 30HBI a3palli U YACTUYHO Ha
CO3[IJaHHE JPEHAXKHOIO CTOKA M3 JIPEH HUKHETO spyca. ONbIT CTPOUTENBCTBA IBYXb-
SAPYCHOTO JipeHaka HAKOIUICH B ¥Y30eKuCTaHe.

Moobunvhutit Openasic

[Tpu mpoMBIBKE COJIM, HAXOASIIMECS B MOYBOTPYHTAX, OOBIYHO BBIMBIBAIOTCS

Ha OOJIBITYIO TIyOWHY, a 3aTeM MOCTENIEHHO OTBOISATCS APCHAXKEM 3a MPEIeibl CUC-
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TeMbl. bonee apdexkTuBeH Takoil gpeHax, KOTOPHI MOT Obl MEPEeXBaTUTH COJIEBOM
IOTOK CBEPXY BO BpEeMs MPOMBIBKH U Cpa3y K€ OTBECTH €r0 3a MPEIEIIbl yUacTKa.

Takyro 3agady MOXKHO PEIIUTh MPHU MOMOIIM TaK HA3bIBAEMOTO MOOULILHO2O
openadca, pazpadorantHoro B TypkmeHHUMI uM. 3a 0CHOBY €ro KOHCTPYKIIUU TIPU-
HSTAa BAKyyMHas CUCTEMAa BEPTUKAJIbHBIX JIPEH.

KoMriiekT MOOMIIBHOTO JpeHa)ka COCTOUT U3 METaJUIMYeCKOro coouparers,
BEPTHUKAJBHBIX JPEH M CaMOBBICACHIBAIOLIEIO0 Hacoca. Bce coenuHeHus nenarot Obl-
CTPOpPa3bEMHBIMUA. MOHTUPYETCS HA TOATOTOBJIEHHOM K IPOMBIBKE y4acTKe. 3aroJl-
HUB YEKHU BOJIOM, uepe3 crenuaibHbIi KIIalaH 3anoidHsi0T U coOupartens. BkiatoueH-
HBI HacoC CO3/aeT B TpyOONMpoBOJaX BaKyyM, U HAuUMHAETCS OTBOJ MHUHEPAIU30-
BaHHBIX BOJI C MPOMBIBHOTO y4acTka. [locne 3aBepuieHrss MPOMBIBHBIX MTOJIMBOB CHUC-

TeMa MOOMJIBHOTO ApCHa)Xa ACMOHTUPYCTCA U IICPCBO3UTCA HA HOBBIH Y4acCTOK.

2.16. OpocurtesibHbIe CHCTEMBI B YCJIOBHUSIX OPOLIEHHUS CTOYHBIMM BOJIAMHU

CTOYHBIMU BOJAaMHM Ha3bIBAKOTCSI CTOKH HACEJIEHHBIX MYHKTOB, MPOMBIIUICH-
HBIX NPEINPUATUN U )KUBOTHOBOJYECKUX KOMILUIEKCOB, yajdsieMbl€ THAPABINYECKUM
croco0om 4epe3 KaHanu3anuioo. OpolleHrue CTOYHBIMU BOJAAMH TOJYYMIIO PACIIPO-
CTpaHEHHE BO MHOTUX cTpaHax. Hambomblee KOJIUYECTBO UX UCTIOIB3YETCS B ABCT-
pamuu (6onee 40%), Aurnuu (33%), I'epmanuu (30%) u ap. B CHI" ans opomenust
ucronb3zyercs okono 10% cTouHbIX BOA BOKPYT TaKUX KPYIHBIX TOPOAOB, Kak MOCK-
Ba, Cankt-IlerepOypr, Kues, Onecca u ap. Yipauna zaaumaet nepsoe mecto B CHIT
M0 MCTOJIh30BAaHUIO CTOUHBIX BOJ B CEJIBCKOM XO03siicTBe. B Onmxaiiiieil nepcrexTu-
Be Ha YKpauHe Ha 6a3ze CTOUHBIX BOJ OyAyT opomiathcs Oobline MaccuBbl. OOmas
IJI0IIaas opouieHus: crouHbiMU Bogamu B CHI' Oyner 3HauMTensHO yBeNM4Y€EHa, MPU-
4YeM OJHOBPEMEHHO Ha mouisi OyayT mojaBarbes a3oT, pocdop u kamwmii, comepxa-
IIMECS B 3TUX BOJAX.

OpoleHue CTOYHBIMU BOJIaMH MO3BOJISIET PEIIATh BAKHBIE XO35HCTBEHHbIE 3a-
na4u: o0oramaTrh MOYBY BOJOW M MUTATEbHBIMU BEIIECTBAMM; COKpPAILATh 3aTPAThI

yI0OpEeHMT; TPOU3BOAUTH OYUCTKY CTOYHBIX BOJI BO M30€KaHWE 3arpsS3HCHUS OKPY-
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YKAKOUIEH CPEpl; MOJy4aTh BEICOKME YPOXKAU CEIbCKOXO3SMCTBEHHBIX KyIbTyp. Han-
Oonpimuii 2GGEeKT maeT COYeTaHWE OPOIICHUS CTOYHBIMH BOJAMHU M TPUMCHCHHE
y100pEHU.

Knaccuduxkauus crounbix Boa. [1o cBoOeMy MTPOUCXOKIECHUIO CTOYHBIE BOABI
JIEJSATCS Ha XO3SMCTBEHHO-OBITOBBIC (M3 CTOJIOBBIX, 0aHb, KHJIBIX JOMOB H Jp.), MPO-
MBIIIUICHHBIE (C TPEANPHUATHI), CMEIIaHHbIC (XO3SHCTBEHHO-OBITOBBIE W MPOMBIIII-
JICHHBIE), )KUBOTHOBOAYECKHE (OT MEepepabOTKU MOJIOKA, MOMKHU KUBOTHBIX, TUJIPAB-
JIMYECKOT0 Y/IaJICHUsI HaBO3a) U JIMBHEBBIC (OT JOXKACH U TasHUS CHETA).

CocTaB ¥ 0YHMCTKA CTOYHBIX BOA. XMMHUECKH, MEXaHUUECKUI U GaKTepHoO-
JIOTUYECKUN COCTaB CTOYHBIX BOJ 3aBHUCHUT OT XapakTepa IMPOMBIIIJIEHHOTO MPOU3-
BOJICTBA, HOPM BOJONOTpeOIeHUs, aTMOC(HEPHBIX 0CaIKOB U Ap.(aKTOpOB. OHU pa3-
JIMBAIOTCA MO COCTaBy, PEAKIMU CPEIbl, KOHLIEHTPAUU PACTBOPEHHBIX BEIIECTB U
ynoOpuTenbHol 1eHHocTH (Tabm. 2.11). Haubosiee mpurogHsIMu Jjisi OpOIIEHUS SIB-
JISIIOTCSL XO3SIMCTBEHHO-OBITOBBIE, CMEIIaHHbBIC, )KUBOTHOBOYECKHE U JINBHEBLIE CTO-
KU. B CTOUHBIX BOJIaX MOTYT COAEPkKATHCS TOKCUYHBIE JJIsl pAaCTEHHI BEIIECTBA, KO-
TOpBIE YAAQISIOTCA HAa OYMCTHBIX CTAHIMSAX. 3arpsi3HEHHOCTh UMM CTOYHBIX BOJ HE
JOJ>KHA TPEBBINIATH JOMYCTUMBIX MpenesoB. Kaxapld BUJI CTOYHBIX BOJ OYMIIAIOT
o omnpeAeaeHHON TeXHOI0TUU. OOBIYHO CTOYHBIE BOJIBI MTOABEPralOT KOMILJIEKCHOM
OYMCTKE. MEeXaAHUYECKOI Y 0U0J102UYEeCKO.

IIpu MexaHUYEeCKOM 0YMCTKE BOJIbI POITYCKAIOT YEPE3 PEIIETKH, KUPOJOBKHU
U TIEpBUYHBIE OTCTOMHHMKHU. 3ajiep’KaHHBIC peleTKkaMu KpyIHble oTOpockl (Oymara,
TPSATIKM) M3MEIBYAIOT NPOOMIKAMH W CIYCKAIOT B TIOTOK BOJBI, OYHIICHHBIA OT
KpynHbIX yacTull. KpynHble MuHepanabHbIE YacCTHUIIbI, T[JIaBHBIM 00pa3oM MECOK,
TPAHCIIOPTUPYETCS Ha TMEKOBBIE TIIONMIAAKK I 00e3BpexkuBanus. [Iporekas uepes
MepBUYHbBIC OTCTOMHUKH, CTOUYHAS BOJA OCBOOOKIAETCS OT B3BEIICHHBIX BEIIIECTB.

Ecnu nepen BXoA0M CTOYHBIX BOJl B OTCTOMHUK UX MPEABAPUTEIBHO MOJIBEPT-
HYTh a’paluu (HaChIIIEHWE KUCIOPOAOM BO3IyXa), TO 3((PEKTUBHOCTH MEXaHUYE-
CKOM o4ynCTKH NoBbIIIaeTcs 10 70%. MexaHndecKue OCBETIICHHBIE CTOUYHBIC BOJIBI
MOJABEPTat0T OMOJOTHYECKOM OYUCTKE, €CJIM MOCIe OTCTOMHUKA CTENEHb UX OYMCTKH

OyZeT HeJOCTaTOYHOM ISl OPOIICHUS MOJICH WIIN BBIITYCKa B PEKY.
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Tabnuna 2.11 - XuMuueckuii cCocTaB HEKOTOPBIX BUJOB CTOYHBIX BOJI, MI/J

(32 ' )= n
CTouHbIe z o __ Ng & & + + E & < =z
BOJBI pH s E % o 8 8 g g X g § 2’ E
z g ©
(G-
BreiToBBIE 7,2 500 350 70 80 55 25 90 15 40 6 60
T'opoxackue, 7,5 866 550 92 9 6 29 20 20 23 - 8
rocJe Ono-
JIOTUIECKOM
OUYHCTKH
CyKOHHOTO 6,8 609 201 109 156 55 21 82 7 30 - 150
TIPOM3BO/I-
cTBa
Kosposoro 7,3 825 345 139 145 63 23 85 12 35 - 214
TPOU3BO/I-

CTBa
Ocsetnen- 7,5 | 1611 637 80 157 101 | 40 102 | 72 51 3 -
HBI€ CTOKU
caxapHbIX
3aBOJIOB
Croku run- 6,1 | 3040 592 360 1150 | 317 | 63 280 | 54 158 | 21 -
PONN3HBIX
3aBOJIOB
CBuHOBOI- 6,8 | 2800 | 2650 180 210 | 280 | 130 80 | 220 | 1000 | 190 | 1500
YECKOTO
KOMIUIEKCA,
HOCJIE OT-
CTauBaHMUs
Komnnekca 7,4 | 6000 | 4100 370 300 | 300 | 350 | 200 | 750 | 1400 | 190 | 2000
KPYITHOTO
poraTtoro
CKOTa, I10-
Cclle OTCTau-
BaHMs

BuoJsiornueckasi 04MCTKA MPOU3BOAUTCS B €CMECMEEHHbIX WU UCKYCCIMBEH-
HbIX YCIOBUSX. B €CTECTBEHHBIX YCIOBHUAX CTOYHBIE BOJIbI OUMINAIOTCS B OHUOJIOTHYE-
CKHX TIPYJaX, Ha TMOJISIX (DUIBTPAITUU U TIOJISTX OPOIIICHHUS.

Oc00eHHOCTH OPOCUTEJIBLHBIX CHCTEM.

CrouHble BOJABI UCIOIB3YIOTCS JJIsI OPOIICHUS Ha CHEIUATM3UPOBAHHBIX Me-
JMOPATUBHBIX CUCTEMAX, OCHOBHBIM 3JIEMEHTOM KOTOPBIX SIBISIOTCS 3eMJiele/Ibue-
ckue mousi opomenus (3I10). 3110 — cnenuanbHO BBIICICHHBIE 3€MEJIbHBIE TIOIIA-
11, 000pYyIOBaHHBIE COOPYKCHHUSIMU JIJII OPOILICHHS CEIbCKOXO3SMCTBEHHBIX KYJIb-
Typ CTOYHBIMU BOJaMHU. 37€Ch MPOUCXOAT €CTECTBEHHAsI IOYBEHHO-OUOI0OTHYECKas

O4YHCTKa u 0663BpC}KI/IBaHI/IC CTOYHBIX BOJ.
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3IIO MoryT OBITH TPeX BHMAOB: C KPYIJIOTOJOBBIM OpOILIEHUEM (HA JIETKHX,
XOpotIo GUIBTPYIOMUXCS TIOYBAX); C KPYIJIOTOIOBBIM MPUEMOM CTOYHBIX BOJ B pe-
TYJUPYIOIINE EMKOCTH U OPOILIEHUEM CEJIbCKOXO35MCTBEHHBIX KYJIbTYpP TOJBKO B BE-
TETAallMOHHBIN MEPUOJ; C MPUEMOM CTOYHBIX BOJI U OPOLICHHEM TOJBKO B BEreTallM-
OHHBIN TIEPUO.

MunumanesHas tiomanb 3110 momwkna ObiTh He MeHee 10 ra. Ilpu BeIOOpE
mnomaaent nox 3I10 otaaroT npennoutrenue Tepputopusm ¢ ykiaonom 0,0005...0,01,
C MaJONPUTOJHBIMU M HEUCIOJIb3yEeMbIMU 3€MJISIMU M TIOYBAMH, 00JIaIal0IIUMH XO-
pormmMu (PHITBTPAITMOHHBIMEI CBOMCTBAMH.

OpocutenbHas cucTeMa, padoTaomias Ha CTOYHBIX BOJAaX, OTIMYAETCS OT
OOBIYHOM HAJIMYHUEM COOPY>KEHHH IO MOJArOTOBKE, HAKOIUICHUIO U PETYIUPOBAHUIO
pacxo/I0BaHusl CTOYHBIX BOJI, BO3SMOKHOCTBIO CETH PabOTaTh B XOJOJHOE BpeMs Tofia.

Cucrema coopyxenuid Ha 3110 cocTOUT U3 CIEAYIONUX OCHOBHBIX YaCTeii:
OTCTOMHUKOB WJIM OYUCTHBIX COOPYKEHHI, HACOCHON CTaHIMH, TPYOOIPOBOIOB,
MPYJAOB-HAKOMUTENEH, MPYI0B OUOJIOTMYECKON OYMCTKH, OPOCUTEIHHOM U COPOCHOM
CeTEH, I0POT, JIECOHACAKICHUM, 3TaHUM.

OpocureabHasi ceTb MOXKET ObITh B BUJE OTKPBITHIX KAHAJOB WU 3aKPbI-
THIX TPYOONpPoBoaoB. [Ipu 6;1M3KOM 3a€eraHuy TPYHTOBBIX BOJ U MOJMBAX BBICOKH-
MH HOpMaMH CTPOSIT 3aKPbIThIN ApPeHaK. B ciydae yCcTpolcTBa OTKPBITOM OCYIIM-
TeJbHOM CeTH KaHaJlbl OTpakJaloTca JamMOaMu OT MOJMBHBIX IUtomanei. B ocymm-
TEJBHYIO CETh HE JIOMYCKaeTCs COPOC CTOYHBIX BOJ HEMOCPEACTBEHHO C MOBEPXHO-
CTH.

Ilo canumapno-zucuenuueckum ycioeusam Ha OPOCUTEIIBHBIX CUCTEMAX, HC-
NOJIB3YIOIIUX CTOYHBIE BOJBI, Pa3pelIacTCs IMOJUBATh CIEAYIOIINE KYJIbTYpbI: TEX-
HHUYECKHE, 3€PHOBBIC, KOPMOBBIC U CHUJIOCHBIC; OJHOJETHUE U MHOTOJIETHUE TPaBBbI;
OBOIIIHbIE, YIOTPEOIIsieMble B MUIILY MOCIE TepMUUECKOH 00paboTKH (CBekIIa, kKabay-
KU, OakjakaHbl); KapTodeib; MIOA0BO-ITOIHbIE U JIEKOPATUBHbBIC HACAKICHHUS; JIIO-
ObIe KyJIbTYPHI IPU BHYTPUTIOYBEHHOM OPOIICHUH.

Ilomaas opouieHUsi CTOYHBIMHA BOJIJAMH C YUYETOM MX KaYE€CTBEHHOTO COCTa-

Ba MOXHO OIPEAEITUTh IO popMyIie
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I7ie ® — BO3MOXHAas TUIOLIAb OPOIICHHUS, Ta;
W — T010BOi 00BEM CTOKOB, M°;
S — coneprkanue a3oTa B MOJUBHOM Boje, %;
a — KOJJMYECTBO KYJIbTYpP B CEBOOOOPOTE;
1 — BBIHOC a30Ta KaXJI0U KyJIbTypOil CeBOOOOpPOTa, KI/Ta;

k — k03 dUIIMEHT UCTIOJIB30BAHUS a30Ta PACTCHUSIMHU.

Cnocobbl u mexHuka noau8a CMOYHbIMU 800AMU.

[TonuB CeNbCKOXO3SMCTBEHHBIX KYJIBTYP MOYKET OCYIIECTBIATHCS MOBEPXHO-
CTHBIM CIIOCOOOM, JT0’K/I€BaHUEM U BHYTPUIIOYBEHHBIM OPOIICHUEM.

Ha BeipoBHEeHHBIX TIOJIsiX ¢ yKIIOHOM 0,001...0,02 KyapTyphl CILUIOIIHOTO CEBa
(3€pHOBBIE, MHOTOJIETHUE TPaBbl) MOJUBAIOT MOBEPXHOCTHBIM CIIOCOOOM: HAITyCKOM
0 TTOJIOCAM U 3aTOIUIEHUEM MO 4yeKkaM. [IoJIMBHBIE OIOCH HAPE3aK0T OJTHOBPEMEHHO
¢ moceBoM. OCBETIIEHHbIE CTOYHBIE BOAY MOJAIOTCS MO BBIBOJHON 0Opo3/e, Kampo-
HOBOMY IIUTAHTY WJIM Pa300pHOMY MeTaindeckoMmy TpyOomnposoay. [Ipu monuse mo
YeKaM BAJIMKH, OTPAKIAONINE OTACIbHBIE OIS, HApe3atoT BbIcOTOM 20...25 cM miy-
T'OM C Y/UIMHEHHBIM OTBAJIOM, OYJIbI03€POM HIIH TPEUIEPOM.

B oceHHuil mepuoj M ¢ HAaCTYIUICHHMEM 3aMOpO3KOB nmoiuB Ha 3110 MoxkHO
IPOBOJUTH IO 0OPO3/IaM-IIIEIISIM.

[Ipu noXAeBaHUU NOJIMB OCYIIECTBIIAETCS C UCIOIb30BAHUEM J0KIEBAIBHBIX
vammH J[JITH-70, JAH-100, «Bomkanka» u np. OQHako NMOJUB JaJbHECTPYHHBIMU
JNOKIEBATBHBIMA MAallMHAMU UMEET Pl HenocTaTkoB. [Ipu ckopoctu Betpa 3 M/c u
0oJiee KauecTBO MOJMBA CHMKAETCS, MO 3aBETPEHHON CTOPOHE JAJIeKO Pa3HOCATCS
MEJIKME KaIlJIi CTOKOB M 3alax HaB03a, KPYMHBIE KAIUIM JOXKAS YIUIOTHSIOT MOYBY.
IIpn ucCronp30BaHUM CPENHECTPYMHBIX NOXKIACBAIBHBIX MallMH THUNA «Boipkanka»
NEPEYUCIIEHHBIE HEJOCTATKH B 3HAUYUTEIILHOW CTETIEHU YCTPAHSIOTCS.

B caHuTapHOM OTHOIIEHHH JTYYIIUM CHOCOOOM OPOIIEHUS CTOUYHBIMU BOJAMHU

ABJISIETCSI BHYTPUIIOUBEHHOE. YTiyOneHue apeH u kpotoBuH Ha 50...60 cMm mpeno-
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XPaHSAET CEIbCKOXO03MCTBEHHBIE KYJIBTYPbI U JIOAEH OT CONPUKOCHOBEHUS CO CTOY-
HOW BOJOM.
Pacder 311eMEHTOB TEXHHMKH MOJIMBA CTOYHBIMU BOJIAMH BBITIOIHSAETCS aHAJIO-
TUYHO PAacueTy TEXHHUKH TOJIMBA OOBIYHBIMHU OPOCHTEIILHBIMU BOJAMH.
Ocobennocmu pesxrcuma opouteHus CHOYHBIMU 600AMU.
Pexxnm opoleHus CeNnbCKOX03AMCTBEHHBIX KYJIBTYP CTOUHBIMA BOJAMH UMEET
CBOM OCOOCHHOCTH. B CBSI3M CO 3HAYMTEIBHBIMH KOJECOAHUSMHU COJICPKAHUS TTUTA-
TeNbHBIX BellecTB (NPK) B OCBETIIEHHBIX CTOKaX OPOCUTEIbHBIE HOPMBI PACCUUTHI-
BalOT C yUYETOM JAHHBIX XUMUYECKOTO aHAJIM3a CTOYHBIX BOJ. [Ipu 3TOM MOXKET OBITH
UCIIOJTb30BaHa (hopmyIia
M= 11/10-n-S, (2.76)
rae M - opocuTenbHas HOpMa, M3/ra;
IT - HopMa BhIHOCA MUTATENBHBIX BemecTB (NPK) opomiaeMoil KyiabTypoit
IIpY TJIAHOBOM ypOXKAMHOCTHU, KI/Ta;
n - KOod()PUIMEHT WCIONB30BAHUS MHUTATEIBHBIX BEIIECTB PACTCHUSIMHU
(mns azora — 0,6...0,7, s xanus - 0,6, s hocdopa - 0,6);

S - COJACPIKAHUC IMUTATCIIbHBIX BECHICCTB B OCBCTJIICHHBIX CTOYHBIX BOAAX, %.

IIpn pacuere OpOCHTENBHOW HOPMBI OTAENBbHO 1O NPK NprHMMarOT MHUHMU-
MaJbHYI0 HOPMY OJHOTO M3 MHUTAaTENIbHBIX 3JIEMEHTOB. HemocTaroliee KOJIMYECTBO
OCTaJIbHBIX JBYX 3JIEMEHTOB BOCHOJIHSIOT JOMOJHUTEIbHBIM BHECEHUEM MUHEPaJb-
HBIX y100pEeHUil.

B ToMm ciyuae, korga B OCBETJICHHBIX CTOUHBIX BOJAX COJIEPIKUTCS a30Ta MEHEE
0,015%, opocuTenbHYI0O HOPMY CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYpP CEBOOOOPOTa BBI-
YHCIISAIOT OOBIYHBIM CIIOCOOOM — MO BOJOMOTPEOICHHUIO.

OpocutenbHble HOPMBI COCTaBISAIOT B HeuepHO3eMHOM 30HE ISl 3€pHOBBIX U
OBOIIHBIX KyJIbTyp 1...2 ThIC. M°/ra, 1T TpaB - 2...4, a B CTENHON COOTBETCTBEHHO
1,5...3 u 3...5 Tic. M'/ra. [lomuBHbIe HOpMBI cocTaBisiioT 400...700 M/ra, Kommde-
CTBO MOJINBOB HA3HAYalOT B 3aBUCHUMOCTH OT METEOPOJOTMYECKUX YCIOBHUH, BUIA

CEJIbCKOXO3SUCTBEHHON KYJIBTYpPhl U BOJHO-(DM3HMUECKUX CBOWCTB MOYBBL. CTOUYHBIC
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BOJIbI HE JIOJKHBI 3arpsA3HATH TPYHTOBBIE BOJBI, JJIA 3TOTO HE CJEAYyeT MOJIMBATh
OOJIBITIE HOPM, TIPEBBIMIAIOIINX BOAOYACPIKUBAIOIIYIO CIIOCOOHOCTh aKTUBHOTO CJIOS
MIOYBBI.

¢ PeKTUBHOCTH OPOIIEHUS] CTOYHBIMHU BOAAMU

[TonuB OCBETIEHHBIMM CTOYHBIMU BOJaMH, Onarojaps MX YIO0OpUTEIbHBIM
CBOMCTBaM, IMPHUBOJUT K MOBBIINICHUIO YPOKAMHOCTU CEIbCKOXO3SIMCTBEHHBIX KYJb-
Typ IO CPABHEHUIO C MOJIMBOM U3 €CTECTBEHHBIX BOJOUCTOUYHHKOB. OMBIT CEIBCKO-
XO035IMCTBEHHBIX MpeAnpuaTuii MockoBCKON 00acTH MoKasall, YTo Ha JIIOOBIX MOY-
Bax CTOYHBIC BOJBI JAIOT XOpOIIHe pe3ynabTarhl. Tak, Ha JIFoOepenkux mossx ObLIu
MOJIyYeHbl yposkau: paHHel kamycTsl 822 1/ra, kaptodens 1033, MOpKOBU CTOIOBOIA
1600 1w/ra. B Ykpaune, B Opecckoil 001acTd MPU OPOIICHUM CTOYHBIMU BOJIAMHU
yYpO’Kau 3€JICHOM MacChl MHOTOJIETHUX TPaB, KYKYpy3bl Ha 3€pHO ObLI COOTBETCTBEH-
HO Ha 340 u 170% BbIIE, yeM O6e3 oporieHus. OcobeHHO BbICOKa 3(PHEKTUBHOCTD
OpOIICHHS] CTOYHBIMH BOJAMHU Ha JIETKUX, HU3KOIUJIOJOPOIAHBIX MOYBAX, KOTOPHIE B
KOPOTKHI CPOK MPEBPAIIAIOTCA B BRICOKONPOIYKTUBHBIE. CPOK OKYIIae€MOCTH OPOCH-
TEJIbHBIX CHCTEM, HUCIOJIb3YIOIIMX JJisi TMOJUBAa CTOYHBIE BOJbI, HE TMPEBBIIIACT
5...6 ner.

Ocobennocmu opoutenus menaiooOMeHHIMU 600AMU

Pa3HOBUAHOCTh MPOMBINIIEHHBIX CTOYHBIX BOJ - OTpabOTaHHbIE BOJABI TEIJIO-
BbIX M aToMHbIX AnekTpoctanuuid. Kpynueie TOL, I'POC n ADC sBastoTcs UCTOY-
HUKAMH TEPMHUYECKOTO (TEIIOBOTO) 3arps3HEHUsI BOJIOEMOB OTPaOOTaHHBIMU COpPOC-
HBIMHU BOJIaMH, KOTOPbI€ MOTYT CIIYKUTh UCTOYHUKAMU OTEILTUTEILHOTO OPOIICHUS U
oborpeBanus 1mo4B. [loBbillIeHHE TeMIepaTyphbl BOAbI BBIIIE HOPMbI YXYIIIAET TUI-
POOHOIOTHYECKUN PEKUM BOJIOXPAHUIIUIIA, YCHUIIMBAET Pa3BUTUE CHHE-3€JIEHBIX BO-
JOPOCIICH, yXYAIIaeT pad0Ty OUYUCTHBIX COOPYKEHHM, 3aTPYAHIET CYJO0XOACTBO.

[Tpu ucnosib30BaHUM TEIUIBIX BOJ JIJISi OPOIICHUS] YMEHBIIIAIOTCS 3aTPaThl BOJIbI
Ha €MHUILY ypO’Kas U TMOBBIIIACTCS YpoXkall TEIIoM0O0MBBIX KyJIbTyp Ha 14... 20%),
YBEIIMYMBAETCS MOUIHOCTh KOPHEBOW CHCTEMBbI B TOJITOpa-ABa pa3a, MOBBIIIACTCS

CKOPOCIICIIOCTh KYJbTYP Ha HICCThL-ACCATDH ,IIHCﬁ.
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IIpy MCHIOJb30BAHUM TEIJIBIX CTOYHBIX BOJ ISl TIOJMBOB KYJIBTYp IpUME-
HAIOT NMOBEPXHOCTHOE M BHYTPHUIIOYBEHHOE OPOIIEHHE, a TaKkKe J0KIeBaHHe.
[Ipu 5TOM MONMBAIOT MPEUMYLIECTBEHHO TEILIOIIOOUBBIE CEIbCKOXO3SIICTBEHHBIE
KYJBTYpPBI: OTYpPIIb, TIEpELl, KayCTy, XJIOMYaTHUK, PUC, BUHOTPAJ U JIp.

IIpu MOBEPXHOCTHOM OPOIIEHHMH 11€JIeCO00Pa3HO MPUMEHATH MOJUB MO 00-
po3nam. Ilpu opomeHMH [X0:KIeBAHMEM UCIIOIb3YIOT JO0K/IE€BaJIbHbIE MAIIUHbI
JJIH-70, JAH-100, JIA-100MA. Ocobenno 3¢h(HEKTUBHO MOKIAEBAHUE TEILIIBIMH
BOJlaMu TpH c1abbIx (710 -2 °C) 3aMopo3Kax.

Hau6oabmmuii 3¢gpexT opoiieHus TemI000MEHHBIMU BOJAAMHU JOCTUTAIOT TpU
BHYTPUIIOYBEHHOM OPOIIIEHHH, KOT/a OJHOBPEMEHHO OCYIIECTBISECTCS O00OTpEB
NOYBBI U MOJUB. TeIJIble BOABI MOTYT MCIIOJIB30BaThCS B TEIUIMYHOM XO3SMCTBE IS
OpPOUIEHUS 3aKPBITHIX MMOYB.

[Ipumenenre oTpaOOTaHHBIX BOJ TEIUIOBBIX M QTOMHBIX DJIEKTPOCTAHIUHN IS
OpOIICHUS TMPEACTABISIETCS BeEChbMa IMEPCHEKTUBHBIM, YUYUTHIBAsS MacliTaObl UX
cTpouTtenbcTBa: OIHAKO MHOTHE BOMPOCHI, CBA3aHHBIE C UCIIOJI30BAaHUEM 3TUX BOJI B
CEJIbCKOXO3SIMCTBEHHBIX LIETSAX, pa3padoTaHbl TOKa HEJOCTATOYHO.

Ocobennocmu opowenus MUHEPANUZ08AHHBIMU (OPEHANHCHO-COPOCHBIMU) B0OAMU.

JIns opomieHus BO3MOXKHO MCIOJIb30BAaTh BOAY MOBBIIIEHHON MUHEpAIA3ALUN
IpY HaJMYUM JPEHAKa Ha MOJUBHBIX 3eMJISIX U TOBbIIIEHHBIX (Ha 20... 30%) opocu-
TEJTBHBIX HOpMaX, 00eCIIeUYNBAIOIINX MTPOMBIBHON pekuM. OIHAKO MPHU JJIATEITHHOM
OpOLIEHWH BOAAMHU MOBBIIIEHHON MHUHEPAIW3alMA BO3MOXKHO 3acojeHue nous. [lo-
ATOMY HEOOXOJMMO CUCTEMAaTUUYECKH CIIEIUTh 3a cojJiepkaHueM coseil B mouse. [Ipu
xsopuaHoM tune 3acoieHus (NaCl, MgCl) conepxaHue coyieid B - METPOBOM CIIO€
MOYBKI HE JOJDKHO npeBbimath 0,3... 0,6%, npu cynbhaTHO-HATPUEBOM U MarHUEBOM
(Na,SO4 u MgS0,) - ne 6o1nee 1,0%.

[Ipu ncnonb30BaHUKU MUHEPATM30BAHHBIX BOJ JUIsl OPOIIEHHS OOJIbIIIOE 3HAYe-
HUE MMEET ONEpPaTUBHBIM KOHTPOJb 32 UX MUHEpaiau3aluerd u kadyectBoM. OJIHAKO
OTpe/IeNICHUE ITUX MOKa3aTesle MyTeM XMMUYECKUX aHAIM30B HEMPUEMIIEMO B TOM
cily4yae, Korja HYXHO OO€CleuduTh CBOEBPEMEHHYIO MOJady NpPEecHOW BOABI AJiA

YIYYLIEHHUS] MEIMOPATUBHBIX CBOMCTB MHUHEPAIN30BAHHON BOJBI.
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Jsis onepaTUBHOTO KOHTPOJIA 32 KAYECTBOM JIPEHAKHO-COPOCHBIX BOJ OOIIYIO
MUHEPAIU3ALUIO LEJIeCO00pa3HO OMPENEATh IPU IOMOIIY COJIEMEPa, & XUMUYECKHUN
COCTaB - IO CIEUUAIbHOMY I'padUKy, KOTOPBIA MOXET OBbITh COCTABIEH ISl KaKIOU
KOHKPETHOM OPOCHUTENIBHOU cucTeMBI (puc. 2.70).

4,0
3,5

Y
=)

2,5
20
15
1,0
05

Codepwcanue UuoHab, e/h

= I J I : g

2 4 6 8 10 12

MuHeponusoyus GPEHONCHO
cérocHaIZ 808, &/A

Puc. 2.70 - I'padpux nms onpeneneHuss XAMUIECKOTO COCTaBa
IpEeHaXXKHO-COpOoCHBIX BoA Kunmiickoit pucoBoii cuctemsr (Omecckas 00:1.)

Jlnst yaydieHus: KauecTBa MUHEPAIM30BAaHHOM BOJIbI KOJIMYECTBO J00aBiisie-
MO¥ TIPECHON MOXXHO OTIPEIETUTh TI0 hopmyiie

y,=%l€=C) 2.77)
c -C

rae V, - 00beM MHUHEpaIM30BaHHOW BOJIbI, KAYECTBO KOTOPOW HEOOXOIUMO
YIIY4LINTH, J;
C - MuHepanu3anus, KOTOpyr He00X0IUMO MOTYYUTh, I/1T;
C, u C, - MUHEpanu3alKsi COOTBETCTBEHHO JPEHAXHO-COPOCHBIX U TIpe-

CHBIX BOJI, I/J.

MuHepanu3oBaHHble  JIPEHA)XXHO-COPOCHBIE  BOABI  LIEJIECOOOpa3HO  HC-
NOJIb30BaTh JUIsI OPOLIEHUS IOBEPXHOCTHBIM crocoboM (o Ooposnam, 3a-
ToruieHueM). Oco0eHHO YPPEKTUBHBI OHU AJI1 IPOMBIBKH 3aCOJIEHHBIX 3€MEJb C OJ-
HOBPEMEHHBIM BO3/IE€IBIBAHUEM PHCA.

Pa3HOBUIHOCTBIO MHHEPAIM30BAaHHBIX BOJ C HEOIPAHUUYEHHBIM PECYPCOM SIBIISI-

FHOTCA MOPCKHUC U ITAXTHBIC BOBI. I/ICCJ'IC,IIOBaHI/I}I, IMPOBCACHHLIC B PA3JIMYHBIX CTpPpAHAX,
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B ToM uncie U B ObiBiieM CCCP, cBUIETENBCTBYIOT O pealibHOW BO3MOKHOCTH UCTIOJNb-
30BaHMsI MOPCKHX BOJ ISl OPOILIEHUS CEMbCKOXO3SIICTBEHHBIX KYJIBTYP.

Cpennsis MuHepaM3anusi BoJbl OkeaHa coctaBisieT 34,4 r/in, YepHoro mops
18,6. ConeHocTh MOPCKOI BOABI BOJIM3H YCTHEB BIAAAIOIINX B MOPS PEK MOHMKAETCS
U3-3a MPUTOKA pedyHbIX BoJ. Tak, BOMU3M ycThsl KpynHbIX pek - JHempa, /{nectpa,
JlyHast u qp. MUHEpanu3anus BOAbl HE MpeBbIIaeT 1 /1.

Mopckast BoJa, €ciii €€ paccMaTpuBaTh KaK OPOCHUTEIBHYIO, OTJIMYAETCS OT
MUHEPAJIM30BAaHHBIX JIPEHAKHBIX U TPYHTOBBIX PSIIOM CBOMCTB. OHA CONEPKUT 3HA-
YUTENHHO OO0JIbIIEE KOJIMYECTBO FIEMEHTOB, MOJE3HBIX PACTEHUAM, MUKPOAJIEMEHTOB
Y OpraHMYECKUX BEIIECTB, IMOBBIIIAIONINX JI0JOPOAUE MOUYBbI, OOrara KMCIOPOIOM.
Ho riaBHasi 0coOOEHHOCTh MOPCKOM BOJIbI, ONIPEACIIAIONIas €€ OPOCUTEIbHbIE CBONCT-
Ba, COCTOUT B TOM, YTO MOHHBII COCTaB B HEl cOaTaHCUPOBAH U BPEIHOE JCHCTBUE

OJHHUX HOHOB YpPAaBHOBCHIMBACTCA IIPUCYTCTBUCM IOPYI'UX. OTO sBJICHHE HA3BIBAIOT

i + + 2+
AHTArOHW3MOM HOHOB. B coctaB Mopckoil Boawl BXomaT nmonsl Na , K, Ca”",

Mq**, C1I7,Br~, SOZ_ u COg_. [IpeobnagaroT aHMOHBI XJI0pa M KATHOHBI HATPUSI.

OnpITl IO BIMSIHUKO MOPCKOW BOJbI HAa PACTEHMS MO3BOJIMIIM YCTAHOBUTH BBICOKYIO
YCTOMYMBOCTh MHOTHMX CEJIBbCKOXO3MCTBEHHBIX KYJIbTYP K BBICOKOW KOHIIEHTpalUU
coJiell B HEel. Ee MOKHO MCIOJIB30BaTh IS NIOJIMBA IJIOJOPOJHBIX KYJIbTYp, JIECHBIX
I10JIOC, JIEKOPATUBHBIX APEBECHBIX U KYCTAPHUKOBBIX HACAKIEHUM, 3€pHOBBIX KYJIb-
Typ, MHOTOJIETHUX TpaB B NPUMOPCKUX 30Hax. [Ipu aToM opolueHue nesecoodpasHo
IIPOBOJIUTH HA IMECYAHBIX MOYBAX, B KOTOPBIX IPH IPOMBIBHOM PEXUME IMOJIMBA HE
HaKaIuIMBaeTcsi MHOTo cosieid. KpoMe Toro, mecku Xopouo MpoMbIBAIOTCS OCaJKaMU
XOJIOJJHOTO MEPHO/ia ro/ia U He TPEOYIOT AOMOJHUTENBHBIX MEpP JUJISl X IPOMBIBKHU.
HaunOonpmnii 3ppext noaruB MOPCKMMHU BOJIAMHU JIa€T MPU UCIIOJIb30BAHUU T10-
BEPXHOCTHOT'O criocoba nonusa. [Ipu 3ToM 3epHOBBIE KYJIbTYPBl U MHOTOJIETHUE Tpa-
BbI ITOJIMBAIOT I10 I0OJIOCAM, A JIPEBECHBIE U KYyCTAPHUKOBBIE HACAKIEHUA - 110 IPHU-

CTBOJIBHBIM 4YallaM.
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2.17. PucoBble OpOCUTEIbHbIE CHCTEMbI

B Hamell cTpaHe puC BBIpAIIMBAIOT Ha CIEHHUAIBHBIX WHXEHEPHBIX OPOCH-
TEJIbHBIX CUCTEMAaX, MPEICTABISAIOMINX COO0M KOMILIEKC THMIPOTEXHUYECKHX COOpY-
KEHHH, MpeHa3HaueHHBbIX AJIs OecrnepeOoiHON nmogaun HeoOX0JUMMOro KOJUYECTBA
BOJIbI, YAEP/KAHUSA €€ B TEYEHUE BErE€TAallMOHHOIO IIEpUOJa puca U ONEPATHUBHOTO
yAAJIEHHUS 32 IPEIEIbl PUCOBOrO MOJISl IPU HEOOXOIUMOCTH.

PucoBast cucrtema COCTOUT M3 BOAOINOAAKOUIEH YacTH, PUCOBBIX IOJEH, Ape-
HaXHO-COPOCHOM CETH, T'MAPOTEXHUYECKUX COOPYKEHHI, a TakKe OrpaJuTeIbHON
CETH, YCTPOMCTB aBTOMATUKH, CBSA3H, CETH JJOPOT U JIECOIIOJIOC.

Oco0eHHOCTh PUCOBBIX CHUCTEM - HEOOXOUMOCTh ABYXCTOPOHHEIO PETYIUPO-
BAHUSA BJIAJKHOCTH IIOYBBI HA PUCOBOM II0JIE, T. €. CO3JaHUE U PETYIMPOBAHUE CIIOS
BOJIbI Ha PUCOBOM 4e€Ke: cOpOC BOJABI U OCYLIEHHE IMOJIEH IJIi MEXaHU3UPOBAHHOU
yOOpKH ypoxasi; HOpMAJIbHbIE YCIOBUS PA3BUTHS COITYTCTBYIOLIUX PUCY KYJIBTYD.

Bogomnoparomasl cucremMa BKIJIIOYAeT BOJ03a00PHBIE COOPYKEHHs (IIpU CaMo-
TE€YHOM BOJOIOJAY€E) WM HACOCHBIEC CTAHIMHM, MATUCTPAJIbHBIC U PaCIpPEICIUTEIb-

HBIC KaHaJIbl, KAPTOBBIC OPOCUTCIIN.

Koncmpykuus kananoe

Y4acTKOBBIE pacHpeeTUTENH, KapTOBBIE OPOCUTEIH M OPOCHUTEIU-COPOCHI,
KaK MPaBWIIO, MPOSKTUPYIOT C TOPU30HTAIBHBIM JHOM U JaMOaMH, HCXOMIS M3 YCIIO-
BUsI aBTOMAaTH3aIMK Bojopacnpeaencaus. Crapiime KaHalabl OPOCHUTEIIBHONW CEeTH
IPOCKTUPYIOT C YKIOHAMH.

KaproBbie opocuTenn AOKHBI 00€CIeUnBaTh 3aTOTUICHHE CaMOT'O BBICOKOTO
yeka ciaoeM 10...15 cm.

ABTOMaTH3aIusi  BOJOpACHpPEACIICHUS  MPEAyCMOTPEHA  Ha  BHYTPH-
XO03STUCTBEHHON CETH, BKIIFOUAs BOJIOBBIMYCKH B YEKH, CPEICTBAMH THIPABINICCKOM
aBTOMATUKH, 00ECIIEYNBAOIICH TIOIJIeP )KaHNE TTOCTOSTHHBIX YPOBHEHW B HMKHUX Obe-
(dax BceX BOJOBBITYCKOB. Ha MEXXO03SMCTBEHHBIX KaHajlaX CIACAYeT IpeaycMaTpH-

BaThb JJICKTPOTUAPABINYCCKYIO aBTOMATUKY B COUCTAHHUU C TEJIEMEXaHUKOM.
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["OpH30HT BOJIBI B KAPTOBOM JIPEHAXKHO-COPOCHOM KaHalle MPH MPOIMYCKEe MaK-
CUMAJIBHOTO pacxoja JOJKeH ObITh Ha 0,5 M HMXKE OTMETKU MOBEPXHOCTH CaMOTO
HU3KOI'0 YeKa, KOTOPbIN MPUJIETaeT K KaHaYy.

[[IupuHy KaHATOB NPUHUMAIOT B COOTBETCTBUU C IIUPUHON pabOYuX OpraHoB
UCIIOJIb3YEMBIX MEXAHM3MOB: MJISI OpOCUTENIbHBIX KaHaioB - 0,6; 0,8; 1,0; 1,2;
1,5;2,5 M u T. 1.; 17151 APEHAKHO-COPOCHBIX KaHAJIOB - HE MeHee 1 M.

3a0)KeHre OTKOCOB 3aBUCHUT OT MEXAHMYECKOI0 COCTaBa IPYHTA JIOXka KaHaja:
JUISL JIETKUX TPYHTOB 2...4, cpeanux 1,5... 2, Tsokensix 1...1,5. 3amoxenue HapyKHBIX
oTtkocoB am0 1...1,5.

Bo3sBeiienne 6poBok u 6epMm 1aMO 3eMIISIHBIX KaHaJIOB HaJl MaKCUMAaJIbHBIM
pacyeTHbIM TOPU3OHTOM BOJBI Ipu pacxoae o 0,5 M/c npuanMarot 0,2 M, mpu
0,5...2-0,3munpu 2...5 - 0,4 m.

IlIupuna nam6 mOBepXy: mpu pacxoxe a0 2 m/c - 1 m, mpu 2..5 m/c - 3 m.
bepMbl npUHUMAIOT MUPUHOM 3 M IpU TITyOUHE KaHana Oosee 2 M.

PacueTHas ckopocTh IBH>KEHUSI BOAbI B KaHAJIAX 3aBUCUT OT MEXAHUYECKOTO
COCTaBa IPYHTOB: B MECKaX U cymnecsx - He Oosee 0,5 m/c, B JIETKUX U CPEIHUX CYT-
nuHKax - 0,7, B TSOKENBIX CYTVIMHKAaX M TJIMHAX - 10 1 M/c.

PacueTHbie pacxoabl. Kanansr OpOCHTCHBHOﬁ CCTHU PACCUUTHIBAIOT HA IIPOITYCK

MaKCUMaJIbHOTO paCYETHOT'O pacxo/ia, ONpeaessieMoro no popmyJe

1,1q 00 [ [K,
r] b

rae 1,1 - koadduiment 3amnaca, y4uThIBAIOIIMN BO3MOKHOE YBEJIMUYCHHE BOAOMOIauN

Qmax= (2.78)

B MEpUOJ TIEPBOHAYATIHLHOTO 3aTOIICHUS puca (IPHUHSIT I BCEX KaHAJIOB, KPOME
KapTOBOT'O OPOCHUTEIIS); gmax - MAKCHUMAJIbHASI OpJIMHATA THAPOMOJTYJIS pUca, JI/C Ta; o -
IUIOLIAAb HETTO, 0OCITy)KMBaeMas KaHaJlOM, Ta; a - COJIepKaHUe puca B C€BOOOOPOTE
(a=0,75...1); K» - ko3pPuruent Bogo060poTa (00bIYHO K, = 3...5); 1 - KaHaA.
MaxkcuMaTbHbIN PacUeTHBIN pacxo;] KaHAJIOB JPEHAXKHO-COPOCHOM CETH BCEX MOPSIIKOB
6p = 6 2.79
Q(r:m})x - 1’5 q;apx — ( )
rae 1,5 - koadduiment 3anaca;

¢6» - MAKCHUMaJIbHasi OpAMHATa MOYJIA JPEHAKHO-COPOCHOTO CTOKA, Ji/c ¢ 1 ra.

max
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JpeHaxkHo-cOpocHasl ceTh

Camas ciioxHas 3aj1a4a Ipy MPOEKTUPOBAHUU PUCOBBIX OPOCUTENIBHBIX CUCTEM
- IpaBUWJIbHOE HA3HAUYCHHE NTapaMETPOB JIPpEHa)ka JJisl MOJJepKaHus OPOIIaEMOM Tep-
pPUTOpUHU B HAJJIEXKAIeM MEIMOPATUBHOM COCTOSIHUHU. J[peHa)k Ha pHUCOBBIX CHUCTeE-
Max MPOEKTUPYIOT B 3aBUCUMOCTH OT €r0 Ha3HAYEHHM S, IOYBEHHBIX U TUAPOr€OJIOTHU-
YECKHUX YCJIOBUU W JCJAT HA TPU TUIA: PACCOJMTENbHbIN, NPOPUIAKTHYECKUNA U
OTCEeYHBI.

Pacconumenvnvlii Openasxc NPOEKTUPYIOT HA 3aCOJICHHBIX MOYBaX (COJIOHYA-
KaX, COJIOHYaKOBAaThIX, KpOME COM0BbIX). [Ipn OiM3KOM 3ajleraHuu MUHEpaIH30BaH-
HBIX TPYHTOBBIX BOJl U OTCYTCTBHH yTPO3bl 3a00JIauMBaHUs OH MOKET UMETh BHU/I 1O-
CTOSIHHBIX WJIM BPEMEHHBIX IpeH. PacyeT paccoJIUTENIbHOrO JIPEHa)ka CBOIUTCS K
npoBepke BbIOpaHHOW cxeMbl. [IpoBepky BeayT 1o ¢opmyiam, MOJTYYEHHBIM B pe-
3yJbTaTe PEIIeHUs YPAaBHEHMS] KOHBEKTHUBHON AuQ(dy3un, MO3BOJAIONIETO ONpe/e-
JUThH COJIEP’KaHHUE COJIEH B MOYBE MOCJE MPOMBIBKU, WK C MOMOIIBIO 0aTaHCOBBIX
pacueToB ¢ mpuMeHeHnneM merona JI J{A.

YeTpoiicTBO 4acToro ApeHa)ka, KOTOPbIN J0KEeH ObITh 3aKPBITHIM, HE BCEra
SKOHOMHUYECKU omnpaBaaHHO. Kpome Toro, 4acTelii JpeHaX CHOCOOCTBYET 3HA4M-
TEJIbHBIM MOTEPSIM OPOCUTENBHOM BOJbI. [I07TOMY B YyCIOBUSIX BO3/IE€JIBIBAHUS 3aTOII-
JIIEMOT0 pUCa MPU OTCYTCTBUU HAITOPHOCTH TPYHTOBBIX BOJ MOKHO YBEJIHUYHUTH MEK-
npenHoe paccrosinue 10 200 u 6osiee METPOB 3a cueT 0osIee MPOAOIKUTEIHLHOIO Mep-
BOHAYAJILHOT'O MPEObIBAHUS pHcCa B IEJISIX JIYYIIEro ONMPECHEHUS MOYB U TPYHTOB 30-
HBI a3paluu.

VYceunuTh 1edCTBHE PACCOJIMTEIBHOTO IPEHAXa Ha COJIOHLAX M COJIOHLIEBATBIX
IOYBaX MOKHO, IPUMEHSSI CUCTEMBbI arPOTEXHUUECKUX U XUMUUYECKUX MEPOIPUATHIA
B BUJIE TJIyOOKOTO PBIXJICHUSI, KDOTOBaHUsI, BHECEHUS TUIICA, TIOJUMEPOB U JIp.

IIpoghunaxmuueckuii Openasic TPUMEHSIOT TOTJa, KOTJa MOYBa U TPYHTHI /10
riyouHsl 1,5M He 3aCOJIeHbI UM ¢1a003aCcOJIEHbI, TPYHTOBBIE BOJIBI CTA00OMHUHEpAIIH-
30BaHbl (10 3 1/11) U cnaboApeHupoBaHbl. B 3TOM cilydyae OrpaHUYMBAIOTCS yCTPOM-
CTBOM COPOCHOM CETH U OTCEYHBIX OoJiee TIyOOKHX JIPEH IO IPaHMIIAM PUCOBBIX TO-

neil ceBoobopota. Kak mpaBwiio, mpu JBYCTOPOHHEM KOMAaHJOBAaHUHU, PACCTOSHUE
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Mexy cOpocHbIMU KaHanamu kojebnetrcss B mpeaenax 300..400 M u MoxkeT ObITh
YBEJIMYEHO IMPU OTCYTCTBUU HANOPHBIX I'PyHTOBBIX BoA 10 500...600 m. Eciu Her
IPUTOKA FPYHTOBBIX BOJ MU3BHE U OHU IPAKTHUYECKU OE3HANOPHBI, TO UCIIApEHHUE TPU
HaJu4uu COPOCHOM CETHM OOECHEeYUT CHH)KEHHME WX YPOBHS Ha TINIyOHHY, IOIy-
CKAIOLIYI0 IPUMEHEHHUE CEIbCKOXO03MCTBEHHBIX MAIllMH, a 3aT€M BO3/EJIbIBAHUE CO-
IMYTCTBYIOIIMX PUCY KYJIBTYP.

OcCHOBHOM 3a7a4eil MPOPUIAKTUYECKOTO JAPEHAXKa SABISETCA MPEAOTBpALICHUE
BTOPUYHOI'O 3aCOJICHHUS IIOYB B MEPUOJ BO3JEIBbIBAHUS COIYTCTBYIOLIUX KYJbTYD,
MIO3TOMY €T0 pacyeT CBOAUTCS K ONPEIEICHUIO MPOTHO3HOIO COJIEBOrO MPOQuMIIs Ha
MOJISIX PUCOBOr0 ceBooOopoTa. Eciau mporHo3Hoe 3acojieHHe HE MPEBBIIAET JOIyC-
TUMOT0, @ TPYHTOBBIE BOJIbI HAaXOJSATCS Ha JIOMYCTUMOW IiyOuHE, MpUHSATas cxema
IpeHaka paboTaeT yAOBIETBOPUTENBHO. B IPOTUBHOM Cilydae HaJl0 MU3MEHUTH Ha-
pamMeTpbl JpeHa)ka WM YBEIUYUTb OPOCHUTEIBHYI0 HOPMY JJIsi COIYTCTBYIOLIUX
KYJIBTYP.

Omceunvlii Openadxc CIY>KUT NI 3allUThl MACCUBOB, MPUJIETalOLIUX K PUCO-
BBIM IOJISIM, OT MOJATOIUIEHUS U BTOPUYHOI'O 3aCOJIEHUS, a TAKXKE JJIs Orpa)JeHus
TEPPUTOPUHU PUCOBOTO CEBOOOOPOTA OT MPUTOKA IPYHTOBBIX BOJ M3BHE. Kak mpaBu-
J0, €ro NPOEKTUPYIOT 10 T'PaHMIIAM PUCOBBIX MOJIEH U B MECTax pe3Koro Inepeioma
penseda.

B KOHCTpYKTMBHOM OTHOIIEHHHM OTCEYHBIN JpEeHaXX MpPeacTaBiAeT OO0 OAHY
WJIA HECKOJIBKO JPEH, 3aJI0)KEHHBIX IONEPEK ABMXKEHUS TPYHTOBOTO noTtoka. Kpure-
pueM ISl ONpeIeIeHUsT HEOOXOAMMOCTH IPEHAXa MOKET CIIYKUTh OalaHCOBBIN pac-
yeT. OTCEeUHBI JpeHaX HEOOXOAUM BO BCEX CIy4asix, KOrja MPUJIErarolIue K puco-
BOMY y4YacCTKy MAaCCHBBI HE OTJEJIEHBI OT HETO €CTECTBEHHBIMM MOHMKEHUAMHU (Oaj-
Ka, oBpar) win pexkoi. ['ryOrHy OTCEeYHOW IpEeHbl Ha IPaHULE PUCOBOrO MOJIS MPH-
HUMAIOT UCXOAs M3 TIyOWHBI 3aJeTaHusi TPYHTOBBIX BOJ, KOTOPYK HEO0OXOIUMO
HNOJJEPAKUBATh HA MPUWIETAIOIINX K PUCOBBIM CUCTEMaM y4yacTKax. [ IyOuMHY rpyHTO-
BBIX BOJ, JOIIYCTUMYIO Ha CMEKHBIX C PUCOM y4YacTKaxX, MOKHO NpUHATH 1...1,5 M
IpU MUHEPAIM3ALMKA TPYHTOBBIX BOJ 10 3 T/1 1 2...2,5 M - nipu O0JIbleld MUHepasu-

3anuu. Tornaa riryOMHa OTCEYHOM IpEeHbl MOXKET ObITh B Ipeaeax 2...3 M.
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Ha pucoBpIXx MaccuBax HE3aBUCUMO OT UX PACIIOJIOKEHUS MPOUCXOAMUT BTO-
PUYHOE 3aCOJIEHUE BJOJIb XO3WCTBEHHBIX, YHACTKOBBIX, & HHOIJIa U KAPTOBBIX OpO-
CUTEJIbHBIX KaHAJOB, IPOXOISAIIMX B 3€MIISIHBIX HACBINAX, @ TAKKE BJOJb MOIMEpey-
HOTO BaJIMKa HUJKEJIEXKAIEro YeKa, €ClId pa3HOCTh OTMETOK CMEKHBIX YEKOB IPEBbI-
maer 0,3 M. [IpyumHa BTOPUYHOrO 3aCOJIEHUS - BOCXOJSIIEE IBUKEHUE MUHEpa-
JIM30BAHHBIX TPYHTOBBIX BOJ], 00YCIOBJIEHHOE Pa3HOCTHIO HAMOPOB BOJbI B OPOCH-
TEJIbHBIX KaHaJaX M Y€KaX, a TaKK€ B BBICOKMX M HU3KUX Yekax. J[Ji1 JTuKBuUOanuu
ATOr0 OTPHUIATEIBHOIO SBJICHHUSI HEOOXOIUMO YCTPOWCTBO HETNIyOOKOTO OTCEYHOTO
HE3aTOIUIIEMOTI0 JIpeHa)xa ¢ 00X CTOPOH OPOCUTEIBHOIO KaHala U Ha HM)KHEM Ye-
K€ BJ0JIb MONEpPEYHOro Bajuka. s ObIcTpeliuell JMKBUAALMU MTOCIEICTBHI 3aco-
JICHUsI YCTPOMCTBO OTCEYHOIO JpeHa)ka 11eJIecoo0pa3HO COoYeTaTh C arpoTeXHUYe-
CKMMH ¥ XMMUYECKUMHU MPUEMAMHU U COOTBETCTBYIOIIEH MPOMBIBKOM IPU BO3/EIIbI-
BaHUM COMYTCTBYIOLIUX KYJIbTYP.

Ilonue conymcmeyrowux pucy Kyasmyp.

Kak nokasana npakTuka pucoCesHUs, OJy4YEHUE BBICOKMX YPOKaeB pHrca BO3-
MOXHO B TOM CJy4ae, KOrJla OH BO3/EJIbIBACTCS B CEBOOOOPOTE C JAPYIMMHU KYJb-
Typamu. Jlydmasi comyTCTBYIOIIash KyJbTypa 3aTOIUISIEMOrO puca - JIFOLUEpHA, CIIO-
coOHas HE TOJIbKO BOCCTAHOBHUTH IUIOJOPOAME M CTPYKTYPY MOUBBI MOCHE JJIUTEIb-
HOTO 3aTOIUJICHUSI, HO U 000raTuTh €€ a30ToM. UTOOBI MOJYYUTh BHICOKHUE YpOXKau
COMYTCTBYIOLUX KYJIBTYP, HEOOXOUMO OPOILIEHHUE.

JIns ycnemHoro noJjivBa COMyTCTBYIOLIUX PUCY KYJIBTYP 3aTOIVIEHHEM HYXKHO
coOJII0IaTh CJEAYIOIINE OCHOBHBIE YCJIOBHS: MOBEPXHOCTh YE€Ka WJIM KapThl-4€Ka
JOJKHA OBITh TIIATEJIBHO CIUIAHUPOBAHA C TAKUM PACUYETOM, YTOOBI Pa3HOCTh OTME-
TOK HE TIpeBbIlIaia +2,5 cM; MOJMUB YeKa JTOJDKEH OBITh OCYIIECTBIEH 3a KOPOTKUMI
IIPOMEKYTOK BPEMEHH, KOTOPBIN KosebaeTcs B npeaenax 6...12 4 B 3aBUCUMOCTH OT
KyJbTYpPHI U (pa3bl €€ pa3BUTHS.

[TonuB po:xkneBanmeM HauOosiee d(PQPeKTUBEH HAa HE3ACOJIEHHBIX 3EMIISIX C
OJIM3KUM ypOBHEM I'pyHTOBBIX IIpecHbIX BoJ (0,7...1,0 M), rae TpeOyroTcst HeOOoabIINe
nommBHbie HOpMBI (300...400 M/ra), a Takke B YCIOBHSX 3aCYILIMBOI BECHBI JUIS

MOJIy4E€HUS] BCXOJI0OB U yposKasl JIFOLEPHBI IEPBOTO YKOCA.
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[Ilupokoe pa3BUTHUE PUCOCESIHUS U OTPAHUYEHHOCTHh BOJHBIX PECYpPCOB JIHK-
TYIOT HEOOXOAMMOCTbh MCIOJIb30BaHUSI COPOCHBIX BOJI PUCOBBIX OPOCUTEIBHBIX CHC-
TEM Ha MOBTOPHOE OPOUICHUE pHUCa U COMYTCTBYIOIIMX KyJIbTyp. [loBTOpHOE MM
000pPOTHOE HCIIOJIB30BAHUE BOJIbI MTO3BOJISIET, HE YBEJIMYUBAs PECYPCOB BOJAOHUCTOY-
HUKA, PacHIMPATHh OpOLIAEMble IUIOMIAJA WU COKPATHTh BOJI03a00p M3 MCTOYHUKA
pH TeX K€ TUIomansax opoiueHus. [lomnaya ske cOPOCHBIX BOJ HA PUCOBBIE MO Oy-
JEeT crnocoOCTBOBaTh 00Jiee MOJHOMY MCIIOJIb30BaHUWIO BHOCUMBIX Ha MOJs yaoOpe-
Huii. [loBTOpHOE MIpUMEHEHUE 11es1ec000pa3HO, TaK KaKk cOpPOC BOJBI C PUCOBBIX CHUC-
teM coctaBisieT S0% u Oonee oT 3a00pa BOJIbI, a MUHEpAIU3AIUs €€ B IEPUOJ OPO-
IICHUS IaXKe Ha 3aCOJICHHBIX 3eMJISIX CPaBHUTEIHHO HeBbIcOKas (1...3 r/m).

T'uopomexnuueckue coopycenus.

Ha pucoBoii cucreMe NpUMEHSIOT ClieHU(PUUECKUE COOPYKEHHS: BOJOBBITYCKU
U3 KapTOBOT'O OPOCHUTENS B Y€K, BOJOBBIITYCKM M3 Y€Ka B KapTOBBIM cOpoOC, MOAMOP-
HBIE COOPYKEHHUS Ha OpOCUTENSIX U cOpocax. OcTalbHbIE COOPYKEHHS TaKHUE K€, KaK
Ha OOBIYHBIX OPOCUTENIBHBIX CUCTEMAX.

BoioBbinycku B 4eK M U3 YyeKa pacrioyiaraioT B MPOTUBOIOJIOKHBIX yriax yeka,
Apyr npotuB apyra. [loanopsl B ApeHakHO-COPOCHON CETH YCTPauBarOT TOJBKO Ha
HE3aCOJICHHBIX 3eMJISIX.

JIOpOXKHYIO CETh W JIECOTOJIOCHI Pa3MEIIA0T BIOJIb MOCTOSHHBIX KaHaJOB.
[IlupuHa nosoTHa JOpOru 3...6 M, a BO3BBILIEHUE €€ HAaJ MOBEPXHOCTHIO YEKa HE
menee 0,5 m. Jlecoronockl yCTpauBaroT 1Mo rpaHuIlaM PUCOBBIX YYACTKOB U CEBOOOO-

POTOB. Kaxk IIpaBuiIo, JICCOITIOJIOCHI OJJHO-ABYXPAIHBIC.

2.18. YnpaBJjieHue BOJHbIM PeKMMOM € OMOIIbI0 OPOCHTEIbHBIX CHCTEM

VYrpaBieHue BOJHBIM PEKUMOM C IIOMOIIBIO OPOCUTEIIBHBIX CUCTEM OCYIIECT-
BJISIETCSL C II€JIbIO TOJIEP’KaHUsI BOJHOTO OallaHCca B TPYHTaX MEJIMOPUPOBAHHBIX
tepputopuil. [lognepxanue BoJHOTro 0anaHca OCYIIECTBISIETCS ¢ IOMOLIBIO OTIEIb-
HBIX CIOCOOOB M TEXHUYECKUX MPUEMOB, 00OPYIOBAHUS OPOIICHUS, NMPUBEIECHHBIX

paHeC nin Mpru X KOMIIJICKCHOM IMPUMCHCHUU.
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OaHUMU U3 OCHOBHBIX MPOOJEM NPH OPOCUTEIBHBIX MEIHOPALUAX SIBISIETCS
BO3MOYKHOCTb 3aCOJIEHUSI WJIM 3a00JaUMBaHUs 3€MEb U HEBO3MOXXHOCTh MX MOCIe-
IYIOIIETr0 MCIOJB30BAHMS ISl CEJIbCKOXO3IMCTBEHHBIX Iiesed. PaccMOTpUM OCHOB-
HBIE YCIIOBHUSI, BBIIIOJHEHNUE KOTOPBIX ONpEAeieT HE0OOX0AUMOCTh IPUMEHEHHS OpO-
CUTENBHBIX MEIHOPALU.

OpHUM U3 OCHOBHBIX TEXHHUYECKHX ITPUEMOB ISl YIPABICHUS BOJHBIM PEKU-
MOM Ha OpOIIAEMbIX TEPPUTOPUSX SBISAETCSA IPUMEHEHUE APECHAXKA.

PaccmoTtpuMm yciioBHst 0TBOJI@ BOJBI C OPOIIAEMON ILIOIIAAN, KOTOPBIE OIpee-
JSIOT HAIpaBICHUE MEJIMOPATHUBHBIX MEPONPHUATUH MO YIYyYLIEHUIO THMAPOTE0IO0TH-
YECKOI'0 PeXMMa OPOIIaeMON TEPPUTOPHH.

JUtst BBISIBIICHUSI HAIPABICHHOCTH ITOYBEHHO-MEJINOPATUBHBIX IIPOLIECCOB (3a-
COJICHHUS, pacCoJIeHHs], 3a00JIaYuBaHNsI) U ONPEIEICHUS KOJMYECTBA BOJbI, KOTOPOE
HEOOXOAMMO OTBECTH C OpPOIIAEMOI IUIOIIAIM MPH MOMOIIM JIpPEHaKa, UCIOJIb3YIOT
METOJ| BoJIHOTo OanaHca, pazpabotanusiii A.H. KoctukoBbim. Bonuslil 6ananc opo-
[1a€MOU TEPPUTOPUH MOKA3BIBAET CYMMapHOE U3MEHEHHUE 3a1acoB BOJbI HAa paccMar-
pUBacMON IUIOLIAJM 3a ONPEIENICHHBIM MPOMEXYTOK BpeMeHH. BoaHblil OanaHc
OpOIIAEMOW TEPPUTOPUHN OINUCHIBAETCA YPABHEHHEM, KOTOPOE BKJIKOYAET B CEOs MpH-
XOJIHBIE U PACXOJIHBIE JIEMEHTHI

AW = Mgy, + P+ G + V) - (Eo + Or + V), (2.80)

rie AW— cyMMmapHOe W3MEHEHHE 3allacoB BOJBl B TIPAaHUIAX paccMar-
pUBAaEMOMN TEPPUTOPUU 34 PACUETHBIN NTEPUOL;
Mg, - opocutensHas HopMa OpyTTO (C y4eTOM BCEX IIOTEPH);
P - armocdepnble ocanky;
G - NpUTOK rPYHTOBBIX BOJ;
V - IpUTOK NMOBEPXHOCTHBIX BOJ C COCETHUX TEPPUTOPUIL;
E( - ucrapenue Biaru no4Bou, BOJHON NOBEPXHOCTBIO U TPAHCIIUPALIUS
pacTeHu;
Ot - OTTOK I'PYHTOBBIX BOJ;

V¢ - CTOK TOBEPXHOCTHBIX BOJ 32 MPEAEIBI OPOIIAEMON TEPPUTOPHUHU.
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Ecin AW otpunatenbHo, TO 3amachl BOJbI B MOYBOIPYHTaX PACUETHOIO CIIOS
YMEHBIIIAIOTCS U YPOBEHb I'PYHTOBBIX BOJI MOHMXKaeTcs. Boaubiit Oananc ¢popmupyercs
1o Tumy paccosenus. [lonoxurensHoe 3HaueHue AW 1006aBisieTcs K epBoHA4YaIbHOMY
3anacy Binaru W (Ha Haudasno pacuetHoro nepuoja). Ecomm AW +W Gosbliiie npenensHOM
M0JIEBOM BJIaroeMKOCTH 1o4B Wip Ha BesmunHy AG, 10 3Ta paznuia AG noiiier Ha

ITOIMOJIHCHHUC I'PYHTOBLIX BO/ U IIOBBINICHUC UX YPOBHA Ha BCIIMUUHY AH

H= AG ,
10000 [&

rae AG = AW +W — Wypg, M3/ra;

(2.81)

B - neduuT 3amoJIHEHUS TOYBOTPYHTA BOJION 70 MOJHON BJIArOEMKOCTH,

paBubiii 0,08...0,40 0Obema OYBHI.

N3yuyeHue 311eMEHTOB BOJHOIO OajlaHCca U MX M3MEHEHUS 10 rojlaM U OTHEIb-
HBIM XapakTEepHBbIM MEpHOJIaM B TEUYEHHE rojia (BEreTallOHHbIN, OCEHHEe-3MMHHU,
MIPOMBIBHOM) TMO3BOJIIET YCTAHOBUTH OCHOBHBIE MPUYHMHBI MOIbEMA YPOBHS TPYHTO-
BBIX BOJI U OINPEACIUThH HAMPABICHUE MEIMOPATUBHBIX MEPONIPUATUMA MO YIYUIICHUIO
TUAPOTE0JIOTHYECKOTO pekuMa opoliaeMoi tepputopuu. Eciu MuHepann3zoBaHHbIE
IPYHTOBBIEC BOJIbl UMEIOT HE3HAYUTEIbHBIA OTTOK, a KOMIUIEKC (PU3UYECKUX, OMOII0-
IMYECKUX, XUMHUUECKUX M HKCILTyaTallMOHHBIX MEPOIPUATUNA He 00ecreunBaeT Heoo-
XOJIMMOT0 UX TMOHWXEHHS, TO OTTOK TPYHTOBBIX BOJI YBEJIUYMBAIOT HCKYCCTBEHHO
IIyTEM YCTPOMCTBA IPEHAXKA.

VYrpaBieHue BOJHBIM PEKUMOM C IIOMOIIBIO OPOCUTENIBHBIX CUCTEM HEBO3MO-
KeH 0€3 KOHTPOJIS 3a PEKUMOM IPYHTOBBIX BOJI.

Koumponw pesicuma pynmoevix 600

OcyuiecTBisieTcs MpU MOMOIIM HaOJI0IaTeIbHBIX CKBaXHH (IIbE30METPOB),
PACIIOJIOKEHHBIX PABHOMEPHO IO BCEMl TEPPUTOPUM OPOCUTEIBHOW CUCTEMBI U TIO
ctBopaMm. OnHa ckBaxkuHa npuxoautcsa B cpegneM Ha 100...200 ra. Ilpuyem ux pas-
MEILAI0T TaK, YTOObI OHU OOECIICUUIIN XaPAKTEPUCTUKY PEXKUMa IPYHTOBBIX BOJ Ha
BCEX y4yacTKax IOJI.

PaBHOMEpHO pa3mellieHHast CeTh HAOIIOJATENbHBIX CKBAXUH CIYKHUT JJIS CO-

CTaBJICHUA KapT FHY6I/IH 3AJICTaHWA U MUHCPAJIM3alUU I'PYHTOBBLIX BO/I. yCTpOﬁCTBO
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CKBAXHUH MO CTBOPAM IO3BOJIIET YCTAHOBUTH BJIMSIHUE BOJ OPOCUTEIBHBIX U JIpe-
Ha)KHBIX KaHAJIOB HAa IMHAMUKY IPYHTOBBIX BOJI. PaccTosiHiE OT ype3a Bo/ibl B KaHaJIe
70 HaOJIIOAATENbHBIX CKBAXHMH MpUHUMAKOT paBHbIM 25, 50, 100, 200, 500, 700 u
1000 m u nanee yepe3 S00 m. ['MyOuHY CKBaXXKMH MPUHUMAIOT TaKoi, 4TOObI OHA TO-
Ka3bIBajia yPOBEHb I'PYHTOBBIX BOJ MPH JIFOOOM KX MMOJOKCHUH.

[lo naHHBIM HaOIIOJICHWM 3a PEXUMOM TPYHTOBBIX BOJ CYASIT O Me-
JMOPATUBHOM COCTOSIHUM OPOILIAEMbIX 3€MEJIb U HAMEYal0T KOMIUIEKC MEPOIPUSTUI

ITPOTUB 34aCOJICHUA U 3a00J1aYNBaHUA.

PA3JIEJ 3. CHELIUAJIBbHBIE BUJIbI MEJIMOPAIIUIA.
OXPAHA OKPY)KAIOIIEN CPEJBI TPH TMIPOMEJIMOPAIIASIX

3.1. PeryiupoBaHue ypoBHSI IPYHTOBBIX BOJ B YCJIOBHUSIX HACeJIEHHbIX

NYHKTOB M NPOMBbILLJIEHHBIX NPeINPUsITHI

VYyacTku 715 3aCTPOMKH 10 BO3MOYKHOCTH CIIEAYET pacioyiaraTb Ha HeOaro-
NPUATHBIX 11 3emienenuss Mectax. OHM JOJDKHBI ObITh Ha IMOBBILIEHHBIX CYXHUX
MECTaxX, KOTOPbIE HE 3aTOIUISAIOTCS U B KOTOPBIX YPOBEHb I'PYHTOBBIX BOJ HE IOJAHU-
Maercs ommke 0,5 M K dyHIaMeHTaM 3/1aHUi, MMOJBAJIOB U MOA3EMHBIX KOMMYHHUKA-
nui. B ciryqae OTCyTCTBHSA TaKHMX YCIOBHUM BBINOJHAIOT OoCyumieHue. OcymeHne noc-
TATOYHO YacTO HEOOXOIMMOE B pEe3ysIbTaTe€ aHTPOIOT€HHOHN JESTENIbHOCTH: NOTEPH
BOJIbI U3 TPYOOIPOBOJOB M PE3EPBYApOB, 3aCHIIIAHUE €CTECTBEHHBIX PYYbEB U TPacc
TaJ0ro0 U JUBHEBOI'O CTOKA, CTPOUTEIBCTBO JIOPOT, 1aMO, IPYrUX COOPYKEHUM, KOTO-
pBI€ 3aJIep>KUBAIOT MOBEPXHOCTHBIA CTOK. 3acTpoiika, ac(aJbTUpPOBaHUE U OETOHU-
POBAaHHOCTH (YILUIOTHEHHE) MOBEPXHOCTH 3€MJIM YMEHBIIAIOT UCIIAPEHUE IPYHTOBBIX
BOJ, B PE3YyJIbTaTE YEro IPOUCXOAUT UX NOABEM. 3HAUUTEIbHAS IUIOIAAb TOKPBITON
36MJIM B IOPOJIaX YMEHBIIAET IPOHUKHOBEHUE JINBHEBBIX BOJ B IIOYBY, B PE3YJIbTATE
4ero pacTyT JIMBHEBBIE pacxoabl. DyHIAMEHTHI 34aHUH Jydlle IPOBOJAT TEILIO, YEM
[I0YBa, IOTOMY B XOJIOJHBINA IIEPUOJ I0Jla OHU XOJIOJHEE, YEM OKpYXKarolas o4sa,

qTo CHOCO6CTByeT KOHACHCALNU BJIaru B I1I04YBC BO3JIC HHUX.
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[ToBbIIeHNE BIAXKHOCTU TMOYBBI YMEHBILIAET €ro HECYIIYI0 CHOCOOHOCTh, UTO
MOXKET BbI3bIBaTh OCEAaHUE 3JaHUM, TOPOT, MOA3EMHBIX KOMMYHUKAIIUN, 3aTOTIIICHUS
MOJIBAJIOB, TEIJIOTPACC, KOPPO3UI0 (PYyHIAMEHTOB, THOEIb JEPEBBLEB, MOSBICHUE KO-
MapoB U 00Jie3HEH JIt0/1ei U )KUBOTHBIX.

IIpu cTpoUTENbCTBE )KMBOTHOBOAYECKUX KOMILIEKCOB, HACEJIEHHBIX MYHKTOB,
IPOMBIIIJICHHBIX MPEANPUSTUN HAa TEPPUTOPUHU B OJIM3KOM €CTECTBEHHOM 3aJleraHUU
TPYHTOBBIX BOJ WJIM B 30HAX MCKYCCTBEHHOTO MOATAIUIMBAHUS HEOOXOJIHUMO MPOBO-
IUThH TIIATENbHBIE UCCIEAOBAHUS €CTECTBEHHOIO THAPOJIOTHYECKOTO PEXKUMA TPYH-
TOBbIX BOJ. [lo pesynpTaram uccieqoBaHuil ¢ yueTtoMm Oyaylieil 3aCTpOMKU COCTaB-
JSIFOT MPOTHO3 PEXKUMA KaK MOBEPXHOCTHBIX, TAK U IPYHTOBBIX BOJ M MPHU HEOOXO-
JUMOCTH TPElyCMaTPHUBAIOT CIICIHAIbHBIE MEPONpUATHs TI0 00phOE ¢ MmoaTarIuBa-
HUEM. DTH MEphl pa3JeisiioTcs Ha npoghunakmuyeckue (MpeaynpeIuTeNbHbIe) U 3a-
wummuole.

IIpoghunakmuueckue MeponpuaThsi MPeAyCMATPUBAIOT YMEHbIIEHNUE MUTAHUS
IPYHTOBBIX BOJI, IPEAYNPEKICHUE MPUITUBA TOBEPXHOCTHBIX BOJ BHEIIHE, YMEHbIIIE-
HUE MOTEPh BOJbI U3 BOAONPOBOJOB, KaHAIM3AMU, BOJIOEMOB, PE3€PBYapOB, OTCTOM-
HUKOB. DTH Mepbl HEOOXOIUMBI TAKKE U JIJISl PEYIPEKACHUS 3arPsI3HEHUSI TPYHTO-
BBIX BOJI.

K npogurakmuueckum MeponpusTHsIM CIEIyeT TaKKe€ OTHECTH COXPAaHEHUE,
pPacUyuCTKy U yriayOjeHue OalloK, pydbeB, CTApUIl U Jp. 3[aHUS U KOMMYHUKAIUU C
00JIBIION MPOTSHKEHHOCTHIO, KOTOPHIE MPEMSATCTBYIOT MOTOKY MOBEPXHOCTHBIX U MO/I-
3eMHBIX BOJI, K€JIaTeJIbHO pacrojiarath BA0JIb TOTOKA. B mpoTUBHOM ciydyae HE00XO-
JUMO TpeAycCMaTpUBaTh MEPOIPHUATHS AJIsI POITYCKA BOIbL.

[ToHMm>XeHHIO TPYHTOBBIX BOJ| CIIOCOOCTBYET BBICA/IKA JIEPEBHEB U KYCTAPHUKOB
MOJIOCAaMH WJIA 3€JICHBIMM MAacCCHUBaMH, YTO OOBSCHAETCS YBEJIMYEHUEM TpaHCIUpa-
. Jlns mepexBaThIBaHUS BOJbI, UTO MPOCOYMIIACH MO AHUIIAMH OacceiHOB, pe-
3epBYapoB, IMOJ| TPyOOIPOBOJAMHU, TajiepesiMU U KaHAJIAMH, YCTPAWBAIOT JAPEHAXK C
OTBEJCHUEM BOJIbI 3a MPEJIeTbl HACEIICHHOTO MyHKTa WX 31aHus. [ 60pbObI ¢ 1mo-
BBIIICHWEM BJIAKHOCTU TIOYBBI B 3UMHEE BpeMsl BO3Jie (DyHIAMEHTOB MpeaycMaTpHUBa-

0T MEPONPUATHS 110 BEHTUJISILIUU [TOYBBI BOKPYT (DYHIaMEHTOB.
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Bcerna Heobxonuma opraHusanysi OTBOAA INOBEPXHOCTHOIO CTOKA, 4TO YIIyd-
[IaeT YCJIOBUS JUIsl CTPOUTEIBCTBA, CAHUTAPHOE COCTOSSHHME MECTHOCTH M CIOCOOCT-
BYET TAK)K€ YMEHBILIECHUIO (PUIbTPALIMK BOJIBI B IOUBY. DTO IOCTUTAETCS TEM, YTO YCT-
panBaeTcs OrpaxkJI€HUE TEPPUTOPUU OT NPUTOKA BOJABI W3BHE, BBHIPABHUBAHUEM I1O-
BEPXHOCTHU C ONPEJCICHHbIMU YKJIOHAMHM M JIMKBHJALMEH OECCTOYHBIX HU3MH, CO-
OpY’KE€HUEM JINBHECTOKOB.

[loaropHsle KaHaibl, WJIM JIOTKA MPOKJIAABIBAIOT 3a MPEAEIaMH OCYLIaeMOM
TEPPUTOPUU Y TOJHOXKHUS CKIOHOB. Boay M3 HUX cOpachlBaloT 3a MpeaesiaMyu Hace-
JIEHHOT'O ITyHKTA.

TeppuTopusi KBapTajaoB B HACEJIEHHOM IYHKTE JOJKHA OBITh 00J€€ BBICOKOM
OT NPWIETAIOIINX YJIUI C YKIOHAMHU B UX CTOPOHY WJIK B CTOPOHY OaJIOK WJIM BIIAJMH,
KOTOpble coxpaHstoTcsa. COpoc MOBEPXHOCTHOM BOJBI, IJIaBHBIM 00pa3oM, OpraHu3y-
€TCsl BOJIOCTOKAMHU, KOTOPBIE Pa3MELIAIOTCS BJIOJIb YJIHII, [TOTOMY YJIHUIbl JTOJIKHBI
UMETh YKJIOH M COOTBETCTBYIOIYIO BEPTUKAJIBHYIO YBA3KY I CAaMOTEYHOro copoca

BOJbl. B cenax BOJOCTOKM J€Nar0T OTKPBITBIMU (puc. 3.1), B ropoaax - 3aKpbITBIMU

(puc. 3.2).

Puc. 3.1 - OTKpBITBII BOAOCTOK:
1 - mpomyap; 2 - 2azon; 3 - 6o0ocmoxk; 4 -obouuna; 5 - npoesoicas vacmos 0opozu

B mecrax nepeceueHus ¢ yauuamu, TpoTyapamu, Bbe3gax B J0Ma, HA OTKPHI-
TBIX BOJOCTOKAaX YCTPaWBalOT MOCTUKHU WU TpyOorepexoabl. OTKPBITbIE BOJOCTOKU
B 3-5 pa3 jielieBlie 3aKphIThIX, HO OHU OBICTPEE 3aMYCOPHUBAIOTCS, YTO YXY/IIAeT ca-
HUTApPHOE COCTOSIHUE, MELIAET JABUKEHUIO TPAHCIIOPTA U YMEHBIIAET MOJIE3HYIO TJI0-

manb.
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Puc. 3.2 - 3aKkpbIThIil BOJIOCTOK:
1 - mpomyap; 2 - 2a3on; 3 -1ueHenpuémusli Konooey, 4 - w3060t Ko100ey;
5 - coeounumenvbHwill Mpyoonposoo; 6 - KOJIIeKmop

BoponpuemHukamu i1t BOJIOCOPOCHOW CETH CIYXHUT MECTHasi Tuaporpaduye-
CKasi CeTh (peKu, 0anKu), B KOTOPhIE Bojia cOpachIBaeTCs MOCIE 00s3aTEIbHON OUUCTKHY.

[Ipu ompeneneHny pacxoi0B BOJBI JIJISl THUAPABIMYECKOTO pacyeTra BogocOpoc-
HOM CETH YYMTBHIBAIOT, YTO KOI(P(MUIIMEHT CTOKA C 3aCTPOEHHBIX TEPPUTOPHUI U CKO-
pPOCTh 100eraHusi BOJbl 3HAYUTEIHHO OOJIBIIIE, YEM B €CTECTBEHHBIX YCIOBUSIX.

K 3amuTHBIM MEpONpPUSATHAM MPUHAIIIEKAT: UCKYCCTBEHHOE IOBBILIEHUE IIO-
BEPXHOCTH 3aCTPOWKH, JIOKAJIbHAS 3alIMTa OTAEIBHBIX COOPYKEHUU W 30aHUM (TUA-
POM3OJISILIUS, KOHTYPHBIM JIPEHAXk); YMEHBIIEHUE MPUINBA T'PYHTOBBIX BOJI IMyTEM
CTPOUTEJIbCTBA MEPEXBATHIBAIOIIMX KAHAJIOB U JIPEH; CUCTEMATUYECKUI ApPEHAXK.

B nmpornecce cTpouTenbCTBa 4acTO MPUXOAUTCS UCKYCCTBEHHO CHUXKATh YpPOB-
HU TPYHTOBBIX BOJ, IPUMEHSS pa3Hble BUABI JIpeHaka. C 1EeNbl0 BOJOIOHUKECHUS
IIPU CTPOUTEIILCTBE TPUMEHSAIOT BPEMEHHBIE IPEHAXKU; ISl JIIUTEIBHOIO OCYILIEHHUS C
LEJIbI0 CO3J]aHMsI HOPMAJIbHBIX YCIIOBUM 3KCILTyaTalliy MOJ3€MHBIX KOMMYHUKAIIUH,
NOJABAJIbHBIX NOMENIEHUI TPUMEHSIOT IIOCTOSIHHBIN IPEHAK.

CrpourenbHOE BOAOIOHUKEHUE OCYIIECTBIISIIOT C TTOMOUIBIO UT0IbYATODUIIBT-
PYIOIIMX YCTAHOBOK M BEPTUKAIBHOTO JPEHAKA.

UronpuaTopuibTpoBagbHas YCTAaHOBKA COCTOUT W3 BCACBHIBAIOLIEH CHCTEMBI,
KOTOpasi UMEET YriIyOJeHHbIE B IOYBY EPPOPUPOBAHHBIE TPYOBI, 8 TAKIKE HACOCHBIM
arperat. C MoMoIIbi0 HacOCa CO3/1al0T BaKyyM, Ojarojapsi KOTOpOMY BO3yX W BOJa
U3 TPyHTa MOCTYNAKT K HACOCHOMY arperarty U OTBOJSATCS 3a MPEIENbl OCYIIaeMOro
KOoTJIoBaHa. Ha CTpOUTENbHBIX IUIONIAIKaX, KAK BPEMEHHBIN CIIOCO0 OCYIIeHUS, PHU-

MCHAIOT TAKIKC IIITYHTOBOC OI'PAKIACHUC U BCpTPIKaHBHBIﬁ APCHAXK.
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B 3aBucuMocTd OT BHJA YCTPOMCTB, KOTOpPbIE MPUMEHSIIOTCS JJis MepexBaTa
IPYHTOBBIX BOJI Ha MPOMBIIUICHHBIX IOMIAJKAX, PA3IUYalOT TAKUE BHAbI MOCTOSH-
HOTO JPEHANKA: 2OPU3OHMANIbHBIU, 8EPIMUKATIbHBIL, KOMOUHUPOBAHHDBIUL, NIACTOBbIL
U NPUCTNEHHBIU.

l'opuszonmansHuiti Openasic Ha 3aCTPOCHHBIX TEPPUTOPHUSX JENIal0T BCErja 3a-
KPBITHIM. J[peHak MPOMBIIIUICHHBIX TJIOMIAJ0K U HACEJICHHBIX MYHKTOB OTIMYAETCS
OT JpeHa)xa CeIbCKOXO3SUCTBEHHBIX YrOJAui MO OCHOBHBIM MapameTpamu: riyouHa
3QJI0KEHUsI ApeH uHoraa pocturaet 8...12 M, quametpsl apeH 20...60 cM u Oouiblie,
TPYOBI ¥ PUIBTPHI OTINYAIOTCS MOBBIIIEHHOW HAJIEXKHOCTBIO.

[lepexBaThIBaONIKE APEHBI MOKHO Pa3MeENIaTh C OJJHON UM CO BCEX CTOPOH OCY-
[IaeMOM TEPPUTOPUM B 3aBUCHUMOCTH OT yCIIOBUN IpuiiMBa BoAbl. CHCTEMAaTUYECKHM
JIpEHaX B ClIydyae HEOOXOJMMOCTH Pa3MEIIat0T PABHOMEPHO MO TEPPUTOPHUU, TPACCHU-
pysl APEHbI TI0 HE3aCTPOCHHON TEPPUTOPHUH, BIIOJIb YIHII, ITpoe3noB. [lpu coorBerct-
BYIOIIEM TEXHUKO-2KOHOMHUYECKOM OOOCHOBAaHUU [JIsl OCYIICHHS] HACEJICHHBIX MYyHK-
TOB MIPUMEHSIIOT U BEPTUKAIIbHBIN APEHAK.

IInacmosoii Openasic MPUMEHSIIOT JJIs 3aIUTHI OTACIbHBIX COOPYKEHUN U KOM-
MYHUKAIMA OT 3aTOIUICHUS] WM KalWISSPHOTO IMEPEyBIAXHEHUSI TPYHTOBBIMU BO-
namu. Jpenax (puc. 3.3) npencrapisieT co00i MHOTOCIONWHBIN (UIBTP MO COOpY-
KEHUSMU (31aHUSI, TOPOTH U Jp.), KOTOPBI MPUHUMAET T'PAaBUTALMOHHBIC U KaIlWJ-
JISIPHBIE BOJIBI M OTBOJUT MX 3a MpeJesbl coopyxenud. [Ipumenstor ero B ciaborpo-
HUIIAEMBIX TPYHTaX, B KOTOPBIX Apyrue ApeHaxku manodddexkTuBHbl. Boxa u3 mna-
CTOBOTO APEHAXKA OTBOJUTCS JPEHAMU.

C BHenrHel cTOpoHbI (PYHIAMEHTOB COOPYKEHHUS OTCHINAIOT MECKOM U FPaBUEM
NPUCTEHHBIN apeHax (puc. 3.4). DpdhekTuBHOCTH pabOTHl TaKOTO JpeHa)xa MOJIHO-
CTBIO 3aBHCHUT OT MPABUIBLHOIO BHIOOpa pa3MepoB Iecka U rpaBus (1eOHIO) B 3aBU-

CUMOCTHU OT MCXAaHHUYCCKOI'0 COCTaBa APCHUPYCMBIX I'PYHTOB.
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Puc. 3.3 - [1nacToBoil npeHax:
1 - e2uopouzonayus; 2 - epasuil; 3 - necok; 4 -Openasicnas mpyoa;
5 - obpamnas 3aceinka

=
=l=n===u= 1
I'I—-‘Ilgil:||.I-_-:|:I|—-I_I___
1 =1FEl=y== -IL_
=== di=l=n=0g___|

—_

Puc. 3.4 - [IpucTeHHbli ApeHax:
1 - epasutinas oocvinka; 2 - 00cvinKa KPYNHO3EpHUCMbIM NECKOM; 3 - necyanas 3a-
coinka; 4 - obOpamuas 3acelnka MeCmHbM 2pyHmom; 5 - euopousonayusi; 6 - opeHa

JUIsl TOpU30HTANIBHOTO JIPEHaXKa MPUMEHSIOT acCOECTOLEMEHTHbBIE U KEpaMHye-
CKH€ TpYyOBbl, MX YKJIAJbIBAIOT B TPAHILIEE HA IECUAHO-TPABUITHOE OCHOBAaHUE, KOTOPOE
OJTHOBPEMEHHO CIYy’KUT M 4acTbio ¢uibTpa. s mpuema BoJbl B TpyOax JenaroT
nepdopanuio. B kauectBe QpuiabTpa CIy>KUT OOCHIITKA TPYO CIOSIMU OTCOPTHUPOBAHHO-
ro rpaBus, eOHS U necka. XOpoUIo 3apeKOMEHI0BAIN ce0st TpyOO(PMIBTPBI U3 I10-
PHUCTOrO Ke1e300€TOHA.

CaMbIM HaJEXKHBIM, HO U CaMbIM JIOPOTMM, CPEICTBOM YCTPaHEHHs 3a00JI0-
YEHHOCTH SIBJISIETCSI NOBBILIEHUE MOBEPXHOCTU TEPPUTOPUM IIyTEM HACBHIIKU IPYyHTA
WM TMAPOHAMBIBA, 4yTO Aemesne. Hanpumep, mukpopaiion Pycanoska B Kuese mno-
CTpOEH B 3a00J04eHHON 3aBoM JHempa, Ha KOTOPYIO MPEABAPUTENBHO Oblila HAMBI-

Ta MHOT'OMCTpPOBAsA TOJIIA IICCKA U3 PyCJla I[Henpa.
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3.2. loaTomnjienue 3eMeJib

Iloomonaenue - 3T0 Takoe MOBBILIEHUE YPOBHS TPYHTOBBIX BOJ, IIPH KOTOPOM
3aTPYAHSAETCS HOPMAJIbHOE MCIOJIB30BAHUE TEPPUTOPUN. K MOATOIIIAEMBIM OTKOCSAT-
Csl CEJIbCKOXO3AMCTBEHHBIE 3€MJIU C 3aJI€TaHUEM IPYHTOBBIX BOJ Ha IIyOMHAX MEHb-
1€ HOpM OCyIIeHMs (IpuMepHO MeHbIe 1 M). B ropogax u mocenkax Io CaHHATap-
HBIM YCJIOBHSIM MUHUMAaJbHas JOIyCTUMAas IyOWHA 3ajleraHusl YpOBHEH IPYHTOBBIX
BOJA 3 M, B C€IbCKOM MeCTHOCTH — 2 M. Iloj 31aHUsIMH U COOpPYKEHUSIMU YPOBEHb
I'PYHTOBBIX BOJ JOJDKEH HaXOAUTHCS HUXKE MOJOUIBBI (PYH/IAMEHTOB M IOJBAJIOB Ha
BEJIMYMHY KaWLIIPHOTO MOAHATHSA, HO HE MeHee 0,5 M.

[Tonromyienue 3eMenb B MEPBYIO ouepenb HaOmroAaeTcs BOJIM3M BOJOXpaHU-
JUIL ¥ 03€p BeaeAcTBUE (GUIbTpALMU BOAbI U3 HUX. OHO MOXKET OBbITh TaK)K€ Ha MOM-
MEHHBIX KaK 00BaJIOBaHHbBIX, TAK 1 HEOOBAJIOBAHHBIX 3€MJISIX B PE3YJIbTATE CHIXKEHUS
IPEHUPYIOLEH CHOCOOHOCTH pEeK (3aWjieHUs W 3apacTaHusi pyces, CTPOUTENIbCTBA
TUIPOTEXHUYECKHUX COOPYKEHHUM U AP.).

Yto06bl IpeJOTBPATUTh MOATOIIIEHUE 3EMENb, HEOOXOAMMO B IIPOLIECCE MPOEK-
TUPOBAHMS BOJOXPAHWIINIL, IIPYIOB WJIA KAHAJIOB COCTABUTH IIPOTHO3 IOBBIILICHUS
YPOBHS TPYHTOBBIX BOJI, ONIPEAEIIUTH ILIOIIAIN OATOIICHUS, HAMETUTh U CBOEBPE-
MEHHO OCYIIECTBUTbH 3aIUTHBIE MEPOIIPUATHSL.

[Iporno3upoBaHue MoabeMa I'PYHTOBBIX BOJ OOECIIEUMBAETCS HAIMYHUEM TO-
norpaduueckoro MmjiaHa MECTHOCTH, T€0JIOTMYECKOTO CTPOEHHUS M THAPOreosIornye-
CKHUX YCIIOBUM, BOJAHO-()U3UUECKUE CBOMCTBA I'PYHTOB, a TAK)KE BEJIMYMHBI IOBbILIE-
HUS yPOBHEHW BOJBI B p€Kax U BOAOXPAHWINIIAX.

[TporaoszupoBanue pexuma IPYHTOBBIX BOJ BBINOJHSIOT CIEAYIOIIUMH METO-
JTaMU: 8EPOSAMHOCIHO-CMAMUCIUYECKUM, OANAHCO8bIM, 2UOPOOUHAMUYECKO20 aHA-
JU3a Y AHANI0208020 MOOENUPOBAHUS.

[Toxbem ypoBHEHN IpyHTOBBIX BOJ HA MIPUJIETAIOIINX 3€MJIIX OOBIYHO MPOUCXO-
IUT MEIJIEHHO, MAaKCHUMAJIbHOE €ro MOBBIIIEHHE MOXKET HaOJ0JaTbCs 4Yepe3 He-

CKOJIBKO JICT.
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Jlnst citydast noanepTol puibTpauuy o CTOPOHBI BOJOXPAHUIIUILA WM KaHaJIa
NpUOJIMKEHHOE penieHre IudPepeHIHalbHOIO ypaBHEHUS] HEYCTaHOBUBILETOCS

JIBUKEHUS TPYHTOBBIX BOA noryueHo C. @. ABepbsiHOBBIM (puc. 3.5, a):

#y

Ho

Puc. 3.5 - Cxembl K pacueTy mojabeMa ypoBHEH IpyHTOBBIX BOJI:
a — npu urbmpayuu 8600bl U3 6000XPAHUIUWYA UTU PEKU;
O - npu npumoxe 800bl CO CMOPOHBL 8000PA30eNA

AH(r,) = 4Ho[1 - D(A)], 3.1
rae AH(y,;) - IpUpOCT BEIUYUHBI HANIOPpa (B M) I CEUYCHMS HA PACCTOSTHUU X OT
KaHaja B MOMEHT BPEMEHU 1,
AHs - nopbImenue HaIopa B PEKE UJIM KaHaJje, M;
@(A) - pacueTHast GyHKIUS (MHTETpaJl BEPOSITHOCTH), ONpeeIiseMas 1o rpa-
¢uKy (puc. 3.6) B 3aBUCUMOCTH OT BEJTUYHHBIL:

A= * (3.2)

2| 5t

rac - Cpe€aHsIsl MOIMHOCTh MOTOKA I'PYHTOBBIX BOJ, M; f - BpEM:I IIOAIIOPA, CYT.

Jliist cimydasi MPUTOKA TPYHTOBBIX BOJ CO CTOPOHBI BOJOpA3Zelia U MOIIOpa OT
pPEKH MM BOAOXPAHWIMIIA MPHOIMKEHHOE pelieHue TudGepeHInanIbHOr0 ypaBHe-
Hus nonydeHo H. H. Bepurunsim (puc. 3.5, 6):

Y=l +(yi - )1 - o()] (3.3)

TZie y - MOIIIHOCTh BOJIOHOCHOTO TOPU30HTA B CEYCHUU HA PACCTOSIHUU X OT Pe-

KM B MOMCHT BPEMCHHU 1, M,
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h - MOIITHOCTh BOJJOHOCHOTO TOPU30HTA B TOM K€ CEYEHUU JI0 MOJINOpPa, M;
Yo - IOAIIOPHBIA YPOBEHB BOBI B PEKE IOCIIE CO3AAHMs BOJOXPAaHWINIIA, M;
hy - ypOBEHB BOJIbI B PEKE 10 CO3JaHUs BOJOXPAaHUIUIIA, M;

@(A) - Ta ke pacuetHas GyHKIWMs, 4TO U B hopmysie C. d. ABeprsHOBa.
[Iporuo3upoBaHre NOATOIICHUS 3€MENb 10 MTPUBEICHHBIM (hOPMYJIaM BBINOJI-
HSAIOT B CIEAYHOUIEM MOpsaKe: 1) Ha mpuilerarmmx K BOAOXPAHWIMILIAM WA peKam
TEPPUTOPUSIX HAMEYAIOT PACUETHBIE CTBOPHI, O MPOPUISIM KOTOPBIX U OMPEACISIIOT
BEJIMYMHBI MMOJJbEMA YPOBHS IPYHTOBBIX BOJ; 2) COCTAaBIIAKOT KapThl T'MAPOU3OTHIIC;
3) ompenenstoT IOMAAN U O0BEKThl MOATOIICHUS, K KOTOPBIM OTHOCAT YYacTKHU C

3aJIeraHuEM YpOBHS IPYHTOBBIX BOJ Ha IIyOMHE, MEHBLIEH JTOIMYCTUMOM.

()
1,0

L | ! 1 1

G5 10 15 20 25 x

Puc. 3.6 - I'padpux my1st onpenencaust O(4)

B npakrtuke npu 00s1ee CI0KHOM Ie0JIOTHYeCKOM CTPOCHHUH U TMIPOre0JIOTH-
YECKOM pEXKHMME ITPOrHO3MPOBAHUE MOAbEMA YPOBHS I'PYHTOBBIX BOJ HauboJIee 4acTo
BBITIOJIHSIOT C ITIOMOIIBIO AaHAJIOTOBOI'O0 MOJEIMPOBAHMS, UCIIONB3YS B IIEPBYIO OUe-

pelb METOA ANEKTporuapoaunammyeckon ananorun (O 1A).

3.3. Cnioco0bI 1 cOOpY:KeHHUsI AJsl 3A1UUThHI TEPPUTOPHIA OT

MOBEPXHOCTHOI'O 3aTOIVICHUA U MOATOILJICHUSA

Ha Tepputopun YkpanHbl MHOTO O0JIbIINX U MaJIbIX peK. YacTh peuHOM 1011-
HBI, IIEPUOANYECKH 3aTaINIMBAEMYIO IOJBIMU BOAAMH DPEK, Ha3bIBAOT noumou. Ha
3TOM TEPPUTOPUU YACTO HAOIIOJAETCS MEPEyBIAKHEHUE TEPPUTOPHIA, UTO 3aTPyAHS-
€T €€ HCII0JIb30BaHNE, KaK B CEJIIbCKOXO3AMCTBEHHBIX, TAK B MPOMBIIICHHBIX LEIAX.
N30bITOYHOE YBIIa)KHEHHE HAOIIOJAETCS TaKKE B MPUMOPCKUX, MPUO3EPHBIX U JPY-

I'nX HU3MCHHOCTAX.
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JlJig TaKuX TePPUTOPUN IPUMEHSIIOTCS KOMNIEKCHble MeIUOpayuy CIeayonmx
BU/JIOB:

- peryJaupoBaHue peK-BOJIONPUEMHUKOB;

- 0OBaJIOBaHUE IIOKM;

- MEXaHUYECKYIO0 OTKAauKy BOJbI C 00BAJIOBAHHBIX TEPPUTOPHUIL;

- OCYIlIEHHE MOMMEHHBIX 3€MEJb;

- opoueHue (yBIaXHEHUE) TIOVMMEHHBIX 3€MEIb;

- aKKyMYJIAIHIO CTOKA Ha BOJ0OCOOpE;

- CO3/IaHNE BOJOXPAHWIIHIIL ISl PETYJTUPOBAHUS PEUHOTO CTOKA;

- 0opn0a C 3acoNieHUEM 3eMElb;

- 3aChIIIKA MEJIKUX 03€p U JIPYruX MOHMWKEHUI MECTHOCTH, a TaK)Ke TIaHUPOB-
Ka TEPPUTOPUH;

- HaMbIB IPYHTA ISl TOBBIIIIEHUS] TOBEPXHOCTH HU3MEHHOCTEH;

- 0opw0a c 3po3uel TPyHTOB.

PaccmoTpuM HEKOTOpBIE W3 MEPEUYUCICHHBIX MEPOTPUSITHHI, MPSMO HAmpaB-
JICHHBIC HA 3aIUTY TEPPUTOPUIA OT 3aTOIICHUS U MOTOIICHHUS.

Camomeunoe ocyuieHue noOmaniu8aemMvlx meppumoputi npu NOMOUSU OPEeHadH#Cell.

B 3aBucuMocTH OT mIiomael moATOIUICHUS U XapaKkTepa UCIOIb30BaHUS Tep-
puTOpUi, TONOrpaUUECKUX U T€OJOTUYECKUX YCIOBUM, & TAK)KE YCIOBHUM JABUKCHUS
TPYHTOBBIX BOJI CO CTOPOHBI BOJOXPAaHWJIUINA W BOJOpA3/eiia MPUMEHSIIOT CICAYIO-
IIME CXEMBI JIpeHa)a i 00pbObI C MOJATOIIEHUEM 3EMEb:

1. CucreMaTH4ecKoro IpeHa)xa - MPUMEHSIOT B CIydasiX, KOrja MOATaIrInBa-
10TCs OOJIBIIIKE TIO TIIOMAau TeppuTopuu. [1o 3To#t cxeme ApeHak MPOCKTUPYIOT IO
BCEH MOATAIIMBAEMON TEPPUTOPHUH C PACUETHBIMU ITapaMeTpamu.

2. 'omoBHOTO, WM JIOBYETO JIpEHAXKa - MUCTOJIB3YIOT MPH 3HAYUTEIHPHOM TPHU-
TOKE TPYHTOBBIX BOJI CO CTOPOHBI BOJOpasjesia. B 3ToM cilyyae TOJOBHYIO JpPEHY
yCTPauBalOT HA MYTH JIBHKEHUSI TPYHTOBBIX BOJI K MOJTAIUIMBAEMOI TEPPUTOPHUH, Y
BEPXHEU €€ IPaHULIBI.

3. beperoBoro papeHaxka - NPUMEHSIOT B CJly4yae 3HAUUTEIHHOTO MPHUTOKA

(UIBTPALIMOHHBIX BOJI CO CTOPOHBI BOJOXPAHWIIUINA WM PEKU. beperoByio npeHy
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3aKJ1a/IbIBAIOT Y HUYKHEW TPAaHULbI 3allHUIIAEMON TEPPUTOPUU BOJIM3U OEpEroBoi Ju-
HUU. DTOT BUJ JpEHa)Ka SBISAETCA OCHOBHBIM UM HanOoJiee PaclpOCTPAaHEHHBIM MPH
00pBrOE C MOATOIIIEHUEM 3EMETb.

4. KoHTYpHOTO, WM KOJIBLIEBOTO IPEHAXKA - CTIONB3YEOT TS 3AlUThI OTICIBHO CTOSIIX
HeOOJBIIMX 00BEKTOB. B 3TOM cilydae qpeHak MPOEKTUPYIOT BOKPYT 3alAIIIAEMOT0 OOBEKTA.

Ha KOHKpeTHbIX 00BEKTaxX JIPEeHaXk MOXKHO MPOEKTHPOBATH MO OJHOW MM He-
CKOJIbKMM CXEMaM.

Hpenax nsi 60pbObI ¢ MOATOMIIEHUEM 3€MENb BBITOJIHAIOT 20PU3OHMAIbHBIM
WA BEPTUKAIBHBIM, OMKPbIMbIM WU 3AKPbIMbIM.

I'opuzonmanvusie Openvl TPUMEHSIOT MPU HETIIYOOKOM 3aJIeTaHUH BOJIOYIIOPA,
B OJHOPOJIHBIX TPYHTAX, & TAK)KE B CIOUCTBIX TPYHTAX MPU YMEHBIICHUU KOAhPUIIM-
eHTa ¢uiIbTpanuu no rayouHe. ['opu3oHTaIbHBIE 3aKPBITHIE APEHBI YCTPAUBAIOT U3
KepaMUYECKHUX, aCOECTOLIEMEHTHBIX MJIM OCTOHHBIX TPYO; UX MOKHO TaK)Ke BBIMOJ-
HSTh B BUJIE CHIEI[MATbHBIX Tajiepeit u3 0eToHa Wi KaMeHHOU Kiaaku. s ycuienus
BOJIONIPUEMHOIN CIIOCOOHOCTH JPEH TPAHIICIO HAJ HUMH CJIEIyeT 3acChIaTh XOPOIIO
BOJIOIIPOHUIIAEMBIM IPYHTOM.

Hckyccmeennoe nosviuienue ux no8epxHocmiu.

3amuTy TeppUTOPUI OT 3aTOIJICHUS W MOATOIUICHHUS B PsiA€ CIy4yaeB MOKHO
OCYUIECTBJISTh MIYTEM UCK)YCCMBEHHO20 NOBLILEHUS UX NOBEPXHOCHU, TOCTUTAEMOTO
HaMBIBOM WJIM HACHITIKOW TPYHTA.

Haubonee opesnuii cnoco6 mMenuopanvi M HapaliuBaHUS MOBEPXHOCTH HU3-
MEHHOCTEH - Koabmamasic, KOTOPBHIA 3aKII0YaeTCs B MEPUOJNYCCKUX HAIMyCKax Ha
MEJIHOPHPYEMbIE TEPPUTOPUN PEUYHBIX BOJA, OOraThIX HAaHOCAMH, U TOCJIEIYIOIIEM
OTJIO)KCHUH B3BEIICHHBIX HAHOCOB. /{151 OoJjiee paBHOMEPHOrO0 M Ka4YECTBEHHOTO OT-
JIOKEHUS HAHOCOB HU3MEHHOCTH DPAa3leisAioT 3eMJISTHBIMU BaJMKaMU Ha OacCeWHBI
(4eKH) IUIOIIA/IbI0 B HECKOJIBKO IeKTapoB, KyAa OOBIYHO CAMOTEKOM IOAAETCS MYT-

Hasi BoJa u3 peku (puc. 3.7).
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Puc. 3.7 - Cxema KopMaTaxa:
1 - pexa; 2 - noosooswuii kauai, -3 - COPOCHOU KaHal, 4 - 3eMasaHble 8albl,
5 - 6oodoswinycku 6 eanax; 6 - 2copuzoHmanu

Ocax/ieHre HAaHOCOB BBINOJIHSIOT NEePUOOUUECKUM WA HENnpepbleHbIM KOJlb-
mamuposanuem. [Ipu nepuoanueckoM KOJIbMaTUPOBAHUM BOJia B OacceiiHaX CTOUT B
teuenue 0,5...2 cyT., mociie 0CaXXJIeHHsI HAHOCOB €€ COpachIBalOT Yepe3 OTBOJHOM Ka-
Haja B peky. [locie 3toro GacceilHbl BHOBb 3aIIOJIHIIOT MyTHOW BOJOU U3 peku. [le-
puoouyeckoe KOJIbMaTUPOBAHUE MO3BOJISIET PEryJIUPOBATh COCTAB OTJIAra€MbIX HaHO-
coB. HuxHue cnou rpyHTa GOpMUPYIOT U3 00JIee KPYIHBIX HAHOCOB 33 CUET OBICTPO-
ro copoca BOJIbI U3 YEKOB, a BEPXHHE - U3 00JIe€ MEIKUX UIUCTHIX U INIMHUCTHIX Ya-
CTHUI 32 CUET 3aJEp’KaHUsI PEUYHBIX BOJ Ha 0oJiee MPOJOJDKUTENbHOE Bpems. Takoe
HaIlJJACTOBAaHUE HAHOCOB OOECIEYMBAET JYUYLIYIO APEHUPOBAHHOCTH TEPPUTOPHUNA H
NOBBIIAET TUIOJOPOJNE CO3/1aBaeMbIX MouB. IIpu menpepvignom KOIBMAaTUPOBAHUU
rojaBaeMasi BOJa JBUKETCS MO YEKaM CO CKOPOCTSIMH, IPU KOTOPBIX OCAKIAIOTCS
HAHOCHI, 33JIaHHbIX (Ppakiuii, a OCBETJIEHHAas Boja cOpachiBaeTCsi OOpPaTHO B PEKY.

Cnocob ecmecmeenHOl Koabmamayuy TPUMEHUM TOJBKO HAa TEPPUTOPUSIX
BOJIM3U peK ¢ OOJNBIIMMHU PacXOJaMU M 3HAYUTEIbHBIM COJIEPKAHUEM B3BEIIECHHBIX
HAHOCOB B BOJIE. B Takux ycClOBHSX 32 OJIMH IO MO>KHO HApaCTUTh CJI0M IpyHTa OT 1
1o 10 cMm u Goutee.

[Iponecc kompmatanuu giautcs 5-10 et u 6oinee. [locne okoHUaHUS KOIbMa-
TallMy MOBEPXHOCTh MIaHUPYIOT 1oj ykJIoH npumepHo 0,0002...0,0005 B cropony
PEKH.

B I'py3un xonpMarax mupoko npumeHsim B 1930-1950rr. na Konxuackoit

HHU3MCHHOCTH C HCIIOJIB30BAHHUCM BOJ PCKH PI/IOHI/I, HCCYHICﬁ MHOro HaHocoB. Ho
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paBauHHbIe pexku CHI' conmepxat HeOOJbIIOE KOJIUYECTBO HAHOCOB B MABOJKOBBIX

BOJZiaXx, IIO3TOMY KOJIbMATUPOBAHUC HAHOCAMU 3]/ICCh HCPAITHMOHAJIBHO.

T'uoponamwvie cpynma

[Iporecc KoapMaTalii MOXKHO YCKOPUTH CPeOCmeamu uOpoMexanusayuu,
NPUMEHSS pa3MbIB TPYHTA C MOMOUIBIO THAPOMOHUTOPOB U MOAAa4y MYJbIIbI (pa3Ku-
’KEHHOI'0 TPYHTA) HA YEKH IO JIOTKaM WJIM HaOPHBIM TpyOonpoBogaM. OJIHAKO U3-3a
BBICOKOM CTOMMOCTH MCKYCCTBEHHBI HaMbIB T'pYHTa NPUMEHSIOT peako. Ero wuc-
MOJIb30BaHUE OIPABJAHHO B TEX ClIy4asix, KOTJa OJHOBPEMEHHO C KOJbMaTaluen
MPOBOAST JHOYTIyOUTENbHBIE PA0OTHI HA peKax, 03epax WM BojoxpaHmwiniiax. Tak,
npu yrayonenun dapparepa J{Henpa B KueBe pasMbITyIO ¢ TOMOIIBIO 3€MCHAPSIIOB
MECUaHYIO IMYJIbIly MCIOJIb30BANIM I HAMbIBA OCTpoBa PycaHoBKa, Ha KOTOPOM IO-
CTPOEH HOBBIN KUJIOW MAaCCUB.

[Ipu MCKYyCCTBEHHOM HaMbIBE IPYHTA HEOOXOAMMO MPETyCMAaTPUBATh JPEHAXK-
HYIO CE€Th, 00ECIIEUNBAIOIIYIO HEJOMYIIIEHUE MMOIHITUSL YPOBHS TPYHTOBBIX BOJ KaK B
MPOLECCE HAMBIBA, TAK M TIPH MOCIEAYIONIEH IKCILTyaTallud TEPPUTOPHUIA.

KonbmaTak MOKHO IPUMEHSTh HE TOJBKO JJISI IOJHATHS OBEPXHOCTU 3EMIIU
HaJl YpOBHEM I'PYHTOBBIX BOJI, HO U JJIsl TOKPBITUS TIJIOAOPOIHBIM CJIOEM TEPPUTOPHUIA
¢ OECIUIOIHPIMU MECYAHBIMU WJIH TaJICUHUKOBBIMU IPYHTAMH.

Ha nmoHWKeHHBIX y4acTKaxX, MPUMBIKAIOMIUX K KUJIBIM WJIA MPOMBIILICHHBIM
TEPPUTOPUSIM, B LIEJISIX TOJTYUCHUS TOMOJHUTEIBHBIX IUIOMAICH ISl UX PACIIUPEHUS
B MOCJIEAHUE TObl HaYaIu NPUMEHATh MEXAaHUYECKYIO MOJCHINKY MPUBO3HBIM I'PYH-
TOM.

Pecynuposanue 6000npuémnuros

OcymiecTBisieTcs CIeAYIOINMU CIIOCO0aMu:

- YBEJIMYEHHUEM IONEPEYHOTO CEUCHUS pycell PeK;

- pacumcTKa pycell OT 3aCOpoB (yAaJ€HUE PACTUTEIBHOCTH, YJAJICHUE 1EPEBb-
€B, 3aUJICHUA);

- CIIPpAMIICHHUC pYyCJia PCKHU-BOJAOIIPUCMHUKA,
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- MPU TOMOIIM BBINPABUIILHBIX COOPYKEHHUM (CTpyeHAIpaBIAIONIUE AamMOBbl,
MIPEPBIBUCTHIE 1aMObI - TPaBEPChl, BOJAOCTECHUTEIBHBIE COOPYKEHUSI — OYHBI, TIOJTY-
3anpy/bl);

- YCTpaHEHHE HCKYCCTBEHHBIX IMOJIOPOB BOJAbI U CHUIKEHHUE YPOBHSI BOJbBI B
BOJOEMAaX M 03epax (PEKOHCTPYKIMS MCKYCCTBEHHBIX COOPYXKEHUH; YBEIMUECHUE OT-

BEPCTUM; JIMKBUIAIMS 3aMPY).

Oosanosanue

OO6BanioBanue - yCTpOMCTBO AaMO (BaJIOB) JJIsl 3aIUThI 3€MEJIb OT 3aTOIJICHUS.
Takue 3alIUMTHBIE TEPPUTOPUU C MEITUOPATUBHOW CHUCTEMOM Ha HEW HA3bIBAETCA
nonvoepamu (2oananockoe poel —b6onomo, ayxca). Y najaeHue BoJbl ¢ 00BAJIOBAHHBIX
TEPPUTOPUIN OCYILECTBIISIETCA KaK MPaBUJIO MPU MOMOIIM MEXaHUUYECKOTO yAaleHUs
— OTKQ4YKOM HaCOCaMHU.

Ocywienue 3emens mexanuuyeckum 6000n00bEMOM

MexaHnuecKyl0 OTKAuKy BOJIbl IPUMEHSIIOT B TE€X CIIy4asX, KOr/a YPOBHHU BO-
Ibl B BOJIONIPUEMHUKE TIEPUOUYECKU HIIA TTOCTOSIHHO HAaXOJSTCS BBIIIE YPOBHEH BO-
Il B OCYLIUTEIIbHON CETH.

MexaHudeckuil BOJIONOABEM HUCIOJIB3YIOT B OCHOBHOM MpPH OCYIIIEHUU OOBa-
JIOBAaHHBIX TEPPUTOPUHN - TPUMOPCKHX, MPUO3EPHBIX U PEUHBIX (MOWMEHHBIX) MOJIb-
JIEPOB, a TAKXKE MOJIbJICPOB, MPUMBIKAIOIIUX K BOJOXpaHWIuIIaM. Tak, Ha moJbaep-
HBIX cucTeMax B noimax pek Hpnens, Tpubex, TgacMmuH, mpUMBIKaIOUUX K BOJIO-
xpanuwiuiam J{HenpoBCKOro Kackaaa, HOCTPOEHbI KPYITHbIE HACOCHBIE CTAaHIIUU MPO-
M3BOAUTEIBHOCTHIO Kaxaast 60...85 m’/c. Ha peunbix moibaepax 3akapnarckoil 06-
JACTU OTKayKa BOJBl OCYIIECTBIISETCS HIECThIO HACOCHBIMU CTAHIMSMHU  OOLIEH
MPOU3BOJIUTENIBHOCTHIO 32,3 M/c.

B otnenpHBIX ciydasix, KOrja OMacHOCTU 3aTOIJICHUS HET, HO YPOBEHb BOJIbI B
BOJIONIPUEMHHUKE BCE-TAKW BBIIIE, YEM B OCYUIUTENIbHBIX KaHallaX, MPUMEHSIOT Ma-
IIMHHOE OCYIlIeHuEe 0e3 yCTpOICTBa OrpaJuTeNbHbIX f1aM0. Takue cucTemMbl ycTpau-
BAIOT NpPHU OCyIIEHUU TOphopa3zpabOTOK, CTPOUTENbHBIX IUIOMA0K, 3aMKHYTBIX H

O€3yKIIOHHBIX TEPPUTOPUI BO M30EKaHUE 3arayOieHHs] BOAONPUEMHUKA.
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OcylieHne MOMMEHHBIX 3€MEJb ¢ MEXAHMYECKON OTKAYKOM BOJBI UMEET psil
NMPEeMMYLIECTB 10 CPABHEHHIO C CAMOTECYHBIM OCYILICHUEM.

Bo-1niepBbIX, MEXaHUYECKHI BOJOIOABEM JAET BO3MOKHOCTH YIPABIAThH IPO-
[IeCCaMU CTOKa C OCYIIAEMOM TEPPUTOPHUH, T. €. YCKOPATh OTBOJ BOJBI BO BIIAKHBIC
NEPHUOJIBI TOAA U 3aMEJISTh €r0 B 3aCyLIJIUMBBIE. DTUM CaMbIM MOHO OCYILIECTBIIATH
s (deKTUBHOE PETYTUPOBAHKE BOJHOTO PeKUMA MOYB HAa 0OBAJIOBAHHOUN TEPPUTOPHUH.

Bo-BTOphIX, Oi1arogapsi MeXaHUYE€CKOMY BOJOIObEMY HA MOMMax U HU3MEH-
HOCTSIX MOHO TOHMXXaThb YPOBHH TPYHTOBBIX BOJ Ha CEJIIbCKOXO3MCTBEHHBIX
YIroJibsix B 00jie€ KOPOTKHE CPOKH, YEM MPU CAMOTECYHOM OCYILIEHHH, U TEM CaMbIM
obecrnieunBaTh MPOBEJCHUE BECEHHUX MOJIEBBIX pabOT B O0Jiee paHHUE CPOKH, a Oce-
HBIO — JIYUIIIYIO TPOXOAMMOCTh YOOPOUHBIX MAIIIHH.

B-Tpetbux, myTeM OTKa4yKd MOXHO IMOHUXKATh YPOBHU TPYHTOBBIX BOJ U B
3UMHEE BpEMs, UYTO CIOCOOCTBYET TMOJJICPKAHUIO B TIOYBE JIYYIIEro BOJHO-
BO3/IYIIHOTO PEXUMA IMOYB U CHUKAET 00BEM BECEHHETO CTOKA.

K HenocTtaTkaM MEXaHMYECKOIO OCYIICHUS CIeAYEeT OTHECTU OOJIbIINE KaIu-
TaJIOBJIOKEHUSI HA YCTPOMCTBO JaMO M HACOCHBIX CTAHIMM (IOBBIIIAETCS CTOMMOCTh
cucteMm npumepHo Ha 30%), a TakkKe BBICOKHE DKCILTyaTallMOHHBIE PAcXO/lbl, BKIIIO-
YarolIHe CTOUMOCTh OTKAYKH BOJIBI.

HecmoTpst Ha 3TM HENOCTAaTKH, OCYLICHHE NMONMEHHBIX 3€MEJIb C MEXaHHU4e-
CKHM BOJIONIOEMOM SIBIISIETCSL 3 (DEKTUBHBIM U MEPCIEKTUBHBIM, TaK KaK MO3BOJIS-
€T OCYLIECTBISATH OOJbIIYI0O MOOUIBHOCTh U THOKOCTh B YIPABIEHUN BOJHBIM PEXKU-
MOM 3€Mellb, HE 3aTparuBas NpoOJeM MO PEeryJIHUpOBaHUI0 KPYIHBIX BOJONPUEMHU-
KOB U MEJIMOPALIMU 3EMEIb B pa3pes3e TuIporpapuyeckux 0acceiHoB.

Ha monbaepHbIX OCYIIMTENBHBIX CHCTEMaxX B JOMOJHEHHE K OOBIYHOW OCYIIH-
TEIbHOW CETH NPOEKTUPYIOT: 1) 3amuTHble JamObl; 2) HACOCHBIE CTAHIIMH;

3) BOAOBBIMYCKHU B 1laM0ax; 4) cOOpHbIE WK perynupytoiue 6acceiinsl (puc. 3.8 u 3.9).
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Puc. 3.8 - CxeMa npuMOpPCKON NOJIBbAEPHON CUCTEMBI:
1 - bepezosas nunus; 2 - pexa; 3 - ocpaoumenvhas oamoba; 4 - Operupyowull KaHaui y
oambwl; 5 - HacocHas cmanyus; 6 - Ha20pHO-NI08YULL KAHAN, 7 - OCYUWUMENbHAS Cemb
8Hympu nonvoepa; 8 — 2panuya nepuooutecKo2o 3amonenus; 9 - copusonmanu

Puc. 3.9 - Cxema nosibiepHOM OCYIIUTEILHO-YBIAKHUTEIBHON CUCTEMBI B IIONME PEKU:
1 - pexa; 2 - oepadumenvras oamoba; 3 - 8bINYCKHOU ULNI03 8 dambe; 4 - nHacocHasl
cmanyus; 5 - peyiupyrowutl baccelt (pacuupeHuas yacmes Ma2ucmpaibHo20 KaHd-
1a);6 - omKpvimvle OCYUUMENbHO-YEIAN’CHUMEbNbLE KAHAbL, 7 - 3aKPblmbill Ope-
Haoic; 8 - winto3vl-pe2yisamopsl Ha Kananax;, 9 - nacopuo-nosuuii kauan, 10 - eodoxpa-
Huauwe; 11 - epanuya nouimoi

KommoHoBKa y351a HACOCHOM CTaHLIMM NpuBeAeHa Ha puc. 3.10.

B nepuosbl, koraa ropu3oHThI BOJIBI B BOAOTPUEMHUKE HAXOASTCS BBIIIE, YEM
B OCYIIUTEIBHBIX KaHallaX BHYTPHU MOJIbJEPA, OTBOJ BOJbI 00ECIEUUBAETCSA C TOMO-
IIbI0 HACOCHBIX CTaHUMW. Ha peuHbIX mojibjiepax HACOCHBIE CTAHIMU BKIIOYAIOTCS
MEpUOJNYECKH: B BECEHHEE IMOJIOBOJIbE U B MEpPUOABI N0XkKIAeh. B ocTtanbHOE Bpewms,

KOrJ{a YPOBHH BOAbI B BOJOIIPUCMHUKE HAXOAATCA HUKE 'OPU30OHTOB BOJAbBI B OCYIIIN-
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TCJIbHBIX KaHaJIaX, BOAA U3 IMOJbACPOB OTBOAUTCSA B OCHOBHOM CaMOTCKOM YCpPE3 BhbI-

ITyCKHBIE IIUTIO3bI B 1laMOax.

Puc. 3.10 - KomnioHoBKa y351a HACOCHOM CTaHIIMU:

1 - pexa-6o0onpuemuuk; 2 - KOHYe8As: 4acmb MAUCMPATIbHO20 KAHALA; 3 - 02paou-
menbHas 0amoba; 4 - bINYCKHOU ULI03 8 dambe; 5 — no08oOsUUL KAHAN K HACOCHOU
cmanyuu; 5 - 6000npuemMHas kamepa, 7 - Hacochasi cmanyus; 8 - 8bINYCKHOU KO0OeY,
9 - omeooswUIlL KaHa

CamoTeuHbli cOpOC BOABI MOXKET OCYIIECTBIISATHCS U Yepe3 CleuaibHbIe TPY-
OOMPOBOJIbI BHYTPU HACOCHBIX CTaHIUU. [IpolomKuTEeIbHOCT, YMCTON pabOThI Ha-
COCHBIX CTaHIIMM Ha pEYHBIX MNojpiaepax coctasiser 15...30% Bpemenu rona. Ha
MPUMOPCKHUX MOJbJEpax U MOJbJAEpax B 30HAX BOJOXPAHUJIMII HACOCHBIE CTAHIIUU
00BIYHO PabOTAIOT MOCTOSIHHO.

HacocHbie cTaHIy 1 BOJIOBBIITYCKH B J1aM0aX MOTYT CIY>KHTh TaK»Ke JJIsI 1O-
Jla4 BOJBI HA MOJIbJIEP U3 BOJAONPUEMHUKA JIJIs1 YBIAXKHEHHUS TTOYB.

UToOBI CHU3UTH MOITHOCTh HACOCHBIX CTAHIMNA U TMOBBICUTH PABHOMEPHOCTh
paboThl arperatoB, Mepe HACOCHBIMU CTaHIUSAMH YCTPauBarOT COOpPHBIE WIIU pEry-
mupyromue Oaccelinbl. HakammuBasi B cebe 4acTh MaBOJKOBBIX BOJ, KOTOpbIE OyIyT
OTKa4yaHbI MOCJIE MPOXOXKISHUS TTaBOJIKA, PETYIUPYIOIINE 0acCeHBI TatOT BO3MOXK-
HOCTb CHIIKATh PAcX0]i HACOCHBIX CTaHIUH.

[Ipu oTkauke U3 MOJIbJIEPOB OBITOBBIX BOJ COOpHBIC OaccelHbl OyayT Hakar-
JIMBaTh BOJAY B MEPUOJIbI OCTAHOBKH HACOCOB U TEM CAMBIM YMEHBIIATh KOJUYECTBO
UX BKJIIOYCHHH.

B kagecTBe cOOpHBIX 0ACCEHMHOB MCTIOJB3YIOT: ) €CTECTBEHHbBIC TTOHMKEHUS U

BOJIOEMbBI, KOTOPBIE COEIUHSIIOT C MAaruCTPAJIIbHBIM KaHaJIoM; 0) peryIupyronyr em-
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KOCTh KaHaJOB, MOJYy4YaeMyl0 3a CUYET YBEJIIMUCHHS MOMEPEUYHOr0 CEUCHUS] HUKHETO
y4aCTKa MaruCTpaJbHOrO (IOABOJSIIETO) KaHAIIA.

['myOuny perynupyronmx 6acceiiHOB yCTaHaBIMBAIOT C TAKUM PACUETOM, YTO-
Obl YPOBEHb BOJIbI B HEM BO BpPEMsl MaBOJIKAa HE MPEBBIIIAT MaKCUMAJIbHBIN pacyeT-
HBI YPOBEHB BOJbI B MArUCTpaJIbHOM KaHaiie. [[Ho 6acceiiHa mpoeKTUPYIOT MpuMep-
HO Ha 0,5 M HMKE JHA BNAAAIOLIMX B HETO KAHAJIOB I OCAXKJICHUS 31€Ch HAHOCOB U
oOecrieueHus: HaJlexKHOU padOThI OCYIIUTEIBHON CETH.

Ha nonpaepHbIX cucremMax 3HaYMTEIbHBI KCIUTyaTallMOHHBIE PACXOJIbI 11O Tie-
peKauKe BOJIbl HACOCHBIMU CTaHIUSIMU, TOATOMY MPUHUMAIOT BCE MEPHI K CHHXKEHUIO
KOJIMYECTBa NMEPEKAUUMBAEMON BOJIbI U YBEIIMUYCHHUIO JI0 MAaKCMMyMa CaMOTEYHOTO
copoca Bojbl. JlJig 3TOro ocyliaeMble TEPPUTOPUH CO CTOPOHBI MPUIIETAIOIINX BOJIO-
cOOpOB OrpaXkAat0T HAarOPHLIMU U JIOBUMMH KaHaJIaMHu, KOTOPbIE CAMOTEKOM OTBOISIT
BOJ1y 3a MpeAeibl NOJIbACPOB (CM. puc. 3.8).

OcymuTrenbHas UK OCYIIUTEIbHO-YBIAKHUTEIbHAS CETh, CIOCOOBI OCYIICHUS
Y YBJIQXKHEHUSI HA TOJIbJIEPHBIX CUCTEMAaxX MOYTH HE OTIIMYAIOTCA OT OOBIYHBIX OCY-
MIUTENBHBIX cUcTeM. OJIHAKO JJISI YMEHBLIECHUSI BBICOTHI MOJBEMA BOJBI HACOCAMH
MarucTpajgbHble U JAPYrue KaHajbl MPOEKTUPYIOT Oojee MEIKUMU (0€3 M3JIMIIHETO
3ariay0seHusl) 1 ¢ MUHUMAJIbHBIMU YKIIOHAMM.

Pa3mepsl oCymIMTENbHBIX KaHATIOB MPUHUMAIOT TAaKUMHU, YTOOBI TIPH MPOITYCKE
JIETHUX TAaBOJIKOBBIX PAcX0J0B HE JOMYCKaIOCh MOATOIICHHE, T. €. PACUETHBINA rOpHU-
30HT B KaHajlax nojepkuBaics Obl Ha 0,4..., 0,5 M Hmke 6poBku. Kpome Toro, ka-
HaJlbl MPOBEPAIOT HA MPOMYCK OBITOBBIX (MEKEHHBIX) PACXOJIOB C LIEJIbIO HEAOMYIIIe-

HHA ITOAIIOPOB, 3aUJICHUA U 3apaCTaHHA HX.

Koncmpykyuu ocymumensnvix HACOCHbIX CIAHYUTL

Ha nonpaepHbIx cuctemax, Kak NMpaBUiIo, IPOEKTUPYIOT CMAyUOHApPHblEe Ha-
COCHbIE CTaHIMUU. [lepedsudicHble HACOCHBIE CTAHIIMU MOXHO MPOEKTUPOBATH B BUJIE
MCKIIFOUEHHS B CIIy4asix PEeIKOW M HE €XKEroJHO HaOIIAaroencss MoTpeOHOCTH B OT-

KadKC BOJHI.
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CrarmmoHapHble HACOCHBIE CTAHI[MU Pa3MEIIAIOT B CAMBIX MOHUKEHHBIX MECTaX
nojbAepa B qamOax uiau BOIU3M HUX. Bojgo3abopsl MOTYT OBITH COBMEIIEHHOTO (CO
31aHUEM HACOCHOM CTaHIIMM), Pa3AeIbHOTO UM NOIYPa3IeIbHOTO TUIA.

B ycioBusix 00ibIINX U 4aCTO U3MEHSIIOLIUXCS PACXOJ0B U HEOOJIBIIION BBHICO-
ThI MOJbeMa OOJIBIIMHCTBO HACOCHBIX CTAHLMN B HACTOSIIEE BPEMS MPOEKTUPYIOT C
OCEBBIMU BEPTUKAIbHBIMU HACOCAMU THIA. 3JaHUS MPOEKTUPYIOT KAMEPHOTO THUIIA C
CyXHMH ITOMEIEHHUSMU I HACOCOB WJIM ¢ MOKpOU KaMmepou. [loa3emMHyto yacTh BbI-
MOJIHAIOT U3 MOHOJIUTHOTO kejie300€ToHa, HAA3EMHYIO - U3 KUpIHUYa Ui COOPHOTO
xesnezo0erona (puc. 3.11).

Hapsny ¢ oceBbIMU BepTUKAJILHBIMUA HACOCAMU Ha MOJBJECPHBIX CUCTEMaX YK-
paunsl, benopyccuu u [Mpubdbantuiickux rocyaapcTB Hauajad NPUMEHSTh MOTPYKHbIE
KancyybHbie 3nekTpoHacockl Tuna OIIB 2500-4,2; xoTopble yCTaHABIUBAIOT HEIO-
CPEICTBEHHO B KaHayax, 0e3 3[aHuil HacOCHBbIX cTaHiui (puc. 3.12). [IpenmymiecTBo
ATUX HACOCOB 3aKJIIOYAETCS B MPOCTOTE YCTPOMCTBA M IKCILIyaTalluu, B 0oJjiee HU3-

KO CTOMMOCTH CTPOUTEIHCTBA.

R BER

1T
=

Puc. 3.11 - Hacocnas ctaHuus nmonypasieibHOTO THIA:
1 - KOHYesas yacmev Ma2ucmpalbHO20 KaHaa, 2 - cCopoyoepIcusarouds pe-
wemxka; 3 - nasvl OJisl 3aMBOPO8 U peulemox; 4 - 30anue HacoCHOU CMAHYUU,
5 - anexmpoogueamens; 6 - 0cesoll HAcoc, 7 - HANOPHBLIL MPYOONPOBOO;
8 - damba; 9 - evinycknoti  konooey; 10 - omeooswull Kaua
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Puc. 3.12 - HacocHas ctaHlus ¢ KarcyJabHbIMU HACOCAMU:
a - paspes no I-1; 6 - nnan; 1 - ycmve macucmpanoHo2o Kanana;
2 - copoyoeporcusarowas peuiemka; 3 - KancyabHbulll 2J1eKMPOHACOC;
4 - nanopuwvll mpyoonposoo; S - 3emiasanas damoda; 6 - 8bINYCKHAS Kamepa;
7 - 0mBoOsuWuUll KaHaJl

LleHTpoOE)KHBIE HACOCHI, UMEIOIINE OOJBIIYIO BBHICOTY MOJBEMA, JUISl OCYLIU-
TEJIbHBIX HACOCHBIX CTAHLIMI MaJIOIPUTOIHBI, TaK KaK OHU padoraroT ¢ Hu3kuM KII/I.

N3-3a 00ab1I0 HEPABHOMEPHOCTH PabOThl OCYLIMTENIbHBIX HACOCHBIX CTaH-
Ml Ha HUX YCTaHABIMBAIOT HE OJUH HACOC MAaKCHUMaJIbHOM NMpPOU3BOJUTEIIBHOCTH,
AKCIUTyaTalusi KOTOPOro HEBBITOJIHA MIPU MAJIBIX pacxojax, a 2-4 MeHblIeN Npou3Bo-
JTUTENBHOCTH, KOTOPBIE BCE BMECTE pa0OTAIOT TOJBKO IPU OTKAYKE MaBOJKOBBIX BOJI.
B TeueHue ke BereTallMoOHHOTO MEPUOJa MOXKET paboTaTh TOJIBKO OJIMH HACOC, a OC-
TaJbHble OyIyT MPOXOAUTH NPO(UIAKTHUYECKUI pEMOHT. MOXXHO TaKK€ HAaCOCHYIO
CTaHLUIO OTKJIIOYUTH MOJHOCTBIO.

HacocHble craHium ciaenyeT IpOeKTUPOBATh JBYXCTOPOHHEIO JEHCTBUS, UTO
IIO3BOJIUT HE TOJBKO YJAISATh U30BITOUHBIE BOJIBI C MOJBAEPA, HO U MOJABAaTh BOAY B
KaHaJbl U3 BOJAOIPUEMHHUKA JIJISl YBIA)KHEHUS.

MHorue HacOCHbIE CTaHIMU B HACTOSIIEE BPEMsI aBTOMATU3UPOBAHBI - BKIIIO-

JarO0TCA W BBIKIIIOYAIOTCA HPU HAUWBBICHIMX W HAWMHU3IMHWUX NOIMYCKACMBIX I'OPHU30HTAX

BOJbI B IOJBO/ISIIMX KaHaIaX.
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3.4. PekOHCTPYKUMA THIPOMETHOPATHBHBIX CHCTEM.

OcHOBHBIC 3212491 U HE00X0AMMbIe MePONIPUATHS

CrpoutenbHble pabOThl CIEAYET OPraHU30BBIBATH UCXOHSI M3 TEXHUUYECKHUX
pEICHUI MPOEKTOB PEKOHCTPYKIIMHU U MEPEe0O0Py10BaHUS MEIMOPATUBHBIX CUCTEM.

B npoekrte BblNoNHEHHUS pabOT MO PEKOHCTPYKIIMU MEIHMOPATUBHBIX CHCTEM
cleAyeT MpeaycMaTpuBaTh, KpOME OOIIEHPUHSTHIX MPABUI NPOBEACHUS CTPOUTEIb-
HBIX palbOT, pacyeThl JIUTEIbHOCTH PEKOHCTPYKIUU U 3aHSATOCTH CTPOUTEILHON Op-
raHu3aluy Ha TOT MEPHUO/JI, KOrJa MO YCIOBUAM CEIbCKOXO3SIMCTBEHHOTO MCIOJIb30-
BaHUSI MEJIMOPUPYEMBIX 3€MENb BBIIOJIHEHUE CTPOUTENBHBIX PadOT HA CHUCTEME HE
npeaycMaTpUBaeTcs.

JIMUTEeNbHOCTh PEKOHCTPYKIIMU OPOCUTEIBHBIX CHUCTEM OMpPEAeIsieTCsl, B OC-
HOBHOM, JIByMs (paKTOpamu:

- BO3MOKHOCTBIO OTBEJICHHUSI 3€MEJIb M0l PEKOHCTPYKIHMIO HA IPOTSHKEHUU Be-
TeTalMOHHOIO MEPUOJIA;

- KOMIUJIEKCOM HaMEUEHHBIX CTPOUTEIbHO-MOHTAXHBIX pabOT, KOTOPHIE CO-
CTOSIT U3 TAKUX BUJIOB: pabOThl HA KaHaJlaX U COOPYKEHUSX, PEKOHCTPYKIIUIO KOTO-
PBIX MOKHO OCYIIECTBUTH TOJIBKO B MEKBETETALMOHHBIN MEPHOJI, 1 pabOThl Ha BCEX
IPYTUX KaHajlaX, COOPYXKEHHUSIX M BJEMEHTaX CUCTEMbI, PEKOHCTPYKIHUIO KOTOPBIX
MOYHO OCYIIECTBJISITh HA MIPOTSKEHUU BCETO ToJ1a.

PaccunThiBasi MIMTENBHOCTh PEKOHCTPYKLMH, JEJIEHUE MO TOJaM KaluTajlb-
HBIX BJIOKEHHM U 00BEMBI CTPOUTEIbHO-MOHTAXKHBIX pa0O0T, MIOLIATU MEIUOpUpYe-
MBIX 3€MeJlb, KOTOpbIE MOMJIEKAT PEKOHCTPYKIIMHU, OMPENENsAsi CPOKH BBEICHHUS B
JEHUCTBHE MOIIIHOCTEH U OCHOBHBIX (DOH/IOB, HEOOXOAMMO YUUTHIBATH TAKUE YCIOBUSI:

- PEKOHCTPYKIIUS CUCTEM IUIONIaAbI0 cBblle 250 2a 10KHA BBIMOIHATHCS HA
OPOTSHKEHUU T0/1a (B BETr€TAlMOHHBIN U MEKBETETAIMOHHBII IIEPUOIBI);

- MEJHOpPUPYEMBIE IUIOIIA[NA, HA KOTOPBIX CHUCTEMA PEKOHCTPYUPYETCS B
MEKBETr€TallMOHHBIN MEepUoJ], HE JOJLKHBI UCKIIOYATHCS U3 CEIbCKOXO3SIHCTBEHHOTO
o0opoTa; cTpouTeabHbIe PabOThl HA TaKWX 3EMJISIX CJEAyeT 3aKaHuYMBaTh K Hadaly

BEreTaluu,
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- 36MJIM, Ha KOTOPBIX CHCTEMA PEKOHCTPYUPYETCsS HAa NPOTSHKEHUU BETETALN-
OHHOI'O MEPHOJIA, JOJKHBI OBITh M3BATHI U3 CEIIbCKOXO3MCTBEHHOr0 00OpoTa Ha

OJIMH TOJI.

Tounocmo cmpoumenscmea U peKOHCmMpPYKuyuu zudpomexnuuecxux coopy-

HCceHuu meiuopamueHslx cucmem

Br16op kiacca TOYHOCTH OMpENENseTCsl KJIaCCOM KamUTaAIbHOCTH CETEBBIX CO-
OPY>KECHUHU.

Knaccbl TOUHOCTH CETEBBIX COOPYKEHUM, KOTOPBIMH CIEAYET PYKOBOACTBO-
BaThCA MPHU pa3pabOTKe TEXHOJOTMYECKUX KapT HA MOHTaX CETEBBIX COOPYKEHUH,

npuBeAeHHbIE B Ta0m. 3.1.

Ta6mmma 3.1 - Kimacchbl TOYHOCTH CETEBBIX COOPYKEHHI

Knacc kanumansnocmu cemeewix Knacc mounocmu cemeswix
COOpYIHCEHUL COOPYIHCEHUIL

1 1

2 2-3

3 3-4

4 4-6
IIpumeuanue. Knacc mounocmu MoHmasica cemesvix coopyxiceHuli 2-4 knaccos, komopule
CMPpOAMCsL U3 COOPHBIX JHCene300emMOHHbIX Oemaiell U KOHCMPYKYULl, NPUHUMAIOM PAGHbIM
Kaccy coopyrcenuil.

B TtexHOnIOrn4Yeckux KapTaX Ha CTPOUTCIBCTBO U MOHTAXK CCTCBBIX COOPYIKCE-

HUM JOJOKHBI OBITh YCTAHOBJIEHHBIE JOMYCKHU:
- Ha pO30MBOYHBIE T€0AE3UUECKHE PAOOTHI;
- Ha yCTAHOBJICHHUE AJIEMEHTOB COOPYKEHUH.

[Ipu ompeneneHny BeIMYMH AOIMYCKOB cienyeT pykoBojactBoBaThecsi ['OCT

21778, T'OCT 21779, 'OCT1780.
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3.5. Opo3ust rpynToB. Cniocodsl 60pbLObI ¢ Ipo3ueii

CMBIB, pa3MbIB 10YB, 00pa30BaHUE OBPAroB BCJIEACTBUE HEYPETYIUPOBAHHOIO
IIOBEPXHOCTHOTO CTOKa TaJOW, OXKIEBOM M JIMBHEBOM BOJOM HA3bIBACTCS BOAHOM
po3uei Mo4B.

Exxeromueiii mouBeHHBIH cMbIB ¢ mosieir u mactouny CHI' cocraBisieT 0Ko0i10
1800 muH.T. B pe3ynabTare 3TOro mouBbl TEPSAIOT OKOJIO 5,4 MIH.T a30Ta, 1,8 MIH. T
dbocdopa, 36 MIIH. T KaJldsi © MHOTO JIPYTUX MUTATEIbHBIX 3JIEMEHTOB. Takoro Koju-
YEeCTBA MUTATEIbHBIX BEIIECTB BIOJHE IOCTATOYHO /st oyuenus 180 MiH. T 3epHa.
DpOIHUPOBAHHBIE MOYBBI XapPaKTEPU3ZYIOTCS MOHMKEHHBIM COJEPKAHUEM Tymyca H,
KaK CJICICTBHE, HE OJaronpusiTHBIMU BBOJHO-BO3IYIITHBIMU M TEINIOBHIMU CBOWMCTBA-
MU, TOBBIIMIEHHBIM KO3(PGUIMEHTOM MOBEPXHOCTHOTO CTOKA, MOHUKEHHOW >KHU3HE-
NEATEIbHOCTHI0O MUKPOOPTaHU3MOB.

Ilo nmpouCXOXKAEHUIO PAIUYAOT HPUPOOHVIO W UPPULAYUOHHYIO DPO3UIO.
[Ipupoanas 3po3us OpOUCXOAUT MO ACHCTBUEM aTMOC(EPHBIX OCAIKOB, a UppUTa-
IIMOHHAs BO3HUKAET BCJICACTBHUE ACITCIbHOCTH YeJIOBEKA.

ITo xapakTepy BO3€UCTBHS BOJBI HAa ITIOYBY PA3IUYAIOT KANEIbHYI0, NOBEPXHO-
CMHYI0, TUHEUHYI0 U HOO3EMHYI0 IPO3HIO.

KaneabHasi 3po3usi — 3TO MPOLECC pa3pyLICHUs: MOYBbI OT YJIAPHOTO JIEUCT-
BUSI Kamesb 0K WK JUBHA. JJ1d mpeaynpekaeHus KaneiabHoi 3po3un HeoOXou-
MO TIPUMEHSTH TTOYBO3aITUTHBIE CEBOOOOPOTHI C MHOTOJIETHUMH TPaBaMU.

IToBepxHOCTHAs 3PO3UA — IPOLECC CMbIBA BEPXHUX CJIOEB IPYHTA HEPETYJIH-
POBaHHBIM TOBEPXHOCTHBIM CTOKOM, BCJIEACTBHUE YETO 00OPa3yIOTCsl CMbITHIE TOYBHI C
YKOpPOYCHHBIM IpoduiiemM. Boja co CKIIOHOB cTeKaeT CTPYSIMU, KOTOPBIE M BBI3BIBAIOT
CMBIB MOBEPXHOCTHOTrO cjiosi mo4Bkl. [locne Benamku win 0OpabOTKH MOYBBI KyJlb-
TUBATOPOM CTPYHHBIC Pa3MbIBbl 3aPaBHUBAIOTCS, IOITOMY 3pO3Us NMPOTEKAET CHaYa-
Jla He3aMEeTHO. B mocnieayroiine nepuoibl CHEroTassHUSI U JIMBHEBBIX JIOXKJCU CMBIB
MOYBBI BO3OOHOBIISAECTCS, B PE3YJIbTATE MAXOTHBIN CJIOM MOCTENEHHO CHOCUTCS U €r0

MOITHOCTb YMCHbIIACTCHI.
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B 3aBUCMMOCTH OT BEJIMYHMHBI CMBITOTO CJOSI BBLACIAIOT €iIabo-, CpeiHe- U
CUJIbHOCMBITBIE IIOYBBI, @ UHOT'1a — U OYEHb CUJIBHO CMBITHIE ITOYBBI.

JIns mpeaynpekIeHus MI0CKOCTHOM 3PO3UH MPOBOJAT arpo-, JIECO- U TUJIPO-
MEJTMOPATUBHBIE MEPOIIPUSATHS.

Jluneiinasi namM rjyOMHHAsi 3pO3Usl — TIPOLIECC pa3pylIeHHs TpyHTa Oojee
3HAUYUTETBHBIMU MOTOKAMHU BOJIbI, KOTOpBIE YIIYOJISIOTCS B MOPOJIbI, 3ajeraroiiue
10J1 MaxoTHbIM cioeM. OOpa3oBasinecs NpoMouHsl riayonHou 40...50 cM He MoryT
OBbITh CHUBEIMPOBAHbI OOBIYHOM BcHamkoil. Eciu mpoMouHy CBOEBpEMEHHO HE 3a-
ChINaTh, OHA, KaK PABUJIO, CO BPEMEHEM NIEPEPACTET B OBpAr.

boprba ¢ 3po3ueli Ha 3TOM CTaJMK 3aKIIF0YAETCS B 3aCBIIKE TPOMOUH IPYHTOM,
3aceBe TPaB.

Pa3BuThIil OBpar uMeeT BEpIIMHY, YCThe, KOHYC BBIHOCA, IHO, PYCJI0, OTKOCHI U
OpOBKH.

IHoa3emHast 3po3usi IPOUCXOIUT HEMOCPEICTBEHHO MO KPYTHIMUA BEPTUKAIIb-
HBIMU OTKOCaMH OBparoB, B MECTAaX, IJI€ TPYHTBI COJAEPKAT JIETKOPACTBOPUMBIE COJIU
(runic, kapOoHaThl). 'pyHTOBBIE BOJIBI PACTBOPSIOT COJIM, 00pa3ys MycTOThl. ['pyHT
ocenaeT, 00pa3ysi Ha moBepxHocTH Omtoaua. [lpu ganbHeleM pa3BUTHH MTOA3EMHOM
APO3UH MPOUCXOAT 00BaNIBI TPYHTA, 00pa30BaHUE OTBEPIIKOB OBPAroB.

IIo Temny mosiBJE€HHMSI SPO3HIO MTOYB PA3JEIAIOT HA HOPMALLHYIO U YCKOPEH-
Hyto. HopmaiibHast 3po3usi — KOI/Ia CHOC IOYBBI HE IPEBBIIIAET TEMIIA I0YBOOOpa3o-
BaHUA, @ YCKOPEHHAasi — KOTJJa CHOC MOYBHI MPEBBIIIAET TEMIT TOYBOOOPA30BATEIBHO-
ro mpolecca, B pe3yJibTaTe 4ero CHUKaeTcs MoYBeHHoe monopoaue. Hepenko Hop-
MaJbHYIO 3PO3HI0 Ha3bIBAKOT ECTECTBEHHOM MJIM T'€0JOTUYECKOM, a YCKOPEHHYIO - aH-
TPONOTEHHOM.

[IposiBIEHUIO YCKOPEHHOM 3pO3HH CIIOCOOCTBYIOT CIEAYIOIINE MPUPOIHBIE yC-
JIOBUS:

- OoJibIlIe 3amackl BOJbI B CHETe MEpe/l CHEroTassHUEM U MHTEHCUBHOE CHETO-
TasiHAE Ha CKJIOHAX C KOYKHOW U 3alaJHOM SKCIIO3ULUSIMU;

- 0O0JIBIIIOE KOJIMYECTBO OCAJIKOB, BBINAJAIONIMX 33 OJUH JOXKIb B MEPHUOJIBI,

KOTrJa Imo4Ba HC INOKPLITA paACTUTCIbHOCTBIO;
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- HaJIM4Ue JUTHHHBIX CKJIOHOB GoubIoit kpyTH3usI (5...10° u Gonee);

- HaJIMYue cIabONpPOHULAEMbIX O€CCTPYKTYPHBIX MOYB WM JIETKUX MECUYAHbIX
[IOYB, MOJCTUJIAEMBIX Ha HEOOJBIION INIyOMHE TPYHTaMU C HM3KOH BOAOIPOHHUIIAC-
MOCTBIO;

- HaJM4yue NOJCTHIIAIOLIUX MOPOA CO CJIa0OW CONPOTUBIIAEMOCTbIO Pa3MbIBY
(Jiecchl, IECKU U JIp.);

- pa3peXEHHBIN pACTUTEIBHBIN MOKPOB, HE CIOCOOHBIN MOTHOCTHIO 3aIIUTUTh
[IOYBY OT IPO3HUHU.

OnHako NpUPOIHBIE YCIOBHS CO3MAIOT JIMIIb IPEANOCHUIKU JJIsI BOSHUKHOBE-
HUsI YCKOPEHHOM 9PO3UH, HO HETMIOCPEACTBEHHON ITPUYNHON €€ SIBJICHUS SIBIISECTCS He-
[IpaBUJIbHAs IPOU3BOCTBEHHA JCSATEIBHOCTD YEJIOBEKA, B IIPOLIECCE KOTOPOM OH HE
YYUTBHIBAET PUPOJHBIX 3AKOHOMEPHOCTEN SIBJIICHUM.

JUIs 3aIUThl TIOYBBI OT 3PO3UHU IIPUMEHSIOTCS CIEAYIOIUE MPOTUBO3PO3UOH-
HbIE MEPONPHATHUS: OP2aAHUAYUOHHO-XO3AUCMBEHHbIE, ACPOMENUOPAMUEHDbIE, 1eCO-
Menuopamuenvie U 2UOPOMENUOPATNUBHDLE.

Opranu3anMoOHHO-X03AHCTBEHHbIE MEPOINPUATUS NPEAYCMATPUBAOT CO3/a-
HHE YCIIOBHM JUIsl NMPENOTBPALICHUS U IPEKPAIIECHHUS SPO3UOHHBIX IIPOLIECCOB, pa-
UOHAJIBHOI'O HCIIOJIBb30BAaHUS 3€MENb U MOBBIIICHUS IUIOAOPOANS 1T04YB. Meponpusi-
THS 3TOU IPYIIIBI BKJIFOYAKOT:

1. ITpaBuibHBIA BBIOOp HANpABIIEHUS BEICHUS CEJIBCKOTO XO34iCTBA U CEBO-
00OpOTOB; palMOHAIBHOE Pa3MEIIEHUE IMOYBO3AILUTHBIX CEBOOOOPOTOB, y4aCTKOB
MO/ TOJIE3AIIUTHBIE, BOJOPETYJIUPYIOIMIME U OBPAKHO-OAJOYHBIE HACAKICHUS Ha
3eMJISIX, TJI€ UMEETCSI OIIACHOCTD ITOSIBIICHUS DPO3UU.

2. PanmoHasibHOE pa3MeEIEHUE U CTPOUTENIBCTBO TOPOXKHOM CETH (JIOPOTH Clie-
IyeT MPOKJIaAbIBATh 110 CTOKOPACCEUBAIOUIUM JIEMEHTaM peibe(a; KIOBEThl — 3ace-
BaTh MHOI'OJIETHUMU TPABaMHU).

3. IIpaBMWIIBHYIO IIJIAHUPOBKY TEPPUTOPHUM IIOCEIKOB M OKPYKAIOIIHUX €T0 3e-
MEJIb.

4. PazMeliieHre noJie JJIMHHON CTOPOHOM B/I0JIb TOPU30HTAJIE MECTHOCTH.
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ArpoMeIMOpPaTHBHBIE TIPOTHBOIPO3UITHBIE MEPONPHUATHUS MPEACTABIAIOT CO-
00l mpueMbl TPOTUBOIPO3NOHHON TEXHOJOTUU BO3/ACIBIBAHUS KYJIbTYp Ha CKIOHAX.
K HUM oTHOCSTCS:

1. duromMenuopaTUBHbIE arpOHOMHUYECKHE MPUEMBbI, KOTOPBIE MpeaycMaTpu-
BAIOT BBIPAIMBAHNE MHOTOJICTHUX TPAB U OJHOJETHUX KYJIBTYP VIS 3aLIUThI I0YB OT
3pO3UH, BOCCTAHOBIICHUS €€ TI0I0POIHS.

2. Ilpuembl TPOTHMBOIPO3MOHHON OOpPabOTKH MOYB (KOHTYypHas oOpaboTKa,
riy0okas BClalika, IiejieBaHue, KpOTOBaHUE U Jp.), HAIPABJICHHBIC Ha 3a/Iep)KaHue
Y HaKOTUJICHUE BJIard B MIOYBE.

3. CneunanbHble TPUEMBI 3aJICp>KaHUS CHEra M PEryJIMpPOBAHUS CHETOTASTHHS
(paccTaHOBKA LIIUTOB, BAJIKOBAaHHE CHETA, IIOJIOCHAS yKaTKa CHera u Jip.).

4. BHeceHHe YBETUYECHHBIX /103 OPraHUYECKUX, MUHEPAIbHBIX U MHKPOY100-
pPEHUH, W3BECTKOBAHHE KUCIIBIX CMBITBHIX TMOYB U THIICOBAHUE 3aCOJICHHBIX CMBITHIX
MOYB.

JlecomenmopaTuBHbIE IPOTUBOSPO3HMOHHBIE MEPONPUATHUS XaPAKTEPUYIOTCS
BOJIOPETYJIUPYIOMIEH U KOJIbMATHPYIOLIEH POJIBbIO JIECHOW MOJICTUIIKH, BETPOJIOMHBIM
JelcTBUEM, CIIOCOOCTBYIOIIUM 00Jiee paBHOMEPHOMY PACIIPE/IEIEHUIO 3eMHBIX 0Ca/l-
KOB M CHETOTAsIHUIO, CHYKCHUIO BEJTMYMHBI UCTIAPEHHUS C TIOBEPXHOCTH IOYB.

[To MenropaTUBHOMY BO3JICHCTBUIO UX PA3ACISIOT HA CIECAYIONINE BUIBL:

1. Betpo3ammutHble JIeCHBIE MOJIOCHI, 3aKJIaJIbIBAEMbIC HAa PABHUHHBIX Y4aCTKax
penbeda 1 Ha MOJIOTUX CKIIOHAX IO TPaHUIAM I0JIeH CEBOOOOPOTOB.

2. IIpOoTHBOIPO3HOHHBIC JIECHBIE, KYCTAPHUKOBBIC U JIECOKYCTAPHUKOBBIC IO-
JIOCHI, 3aKJ1a/IbIBAEMbIE TIOTIEPEK CKIIOHOB BIOJb TPAHUI] CEBOOOOPOTOB.

3. IIpuoBpakHbI€ JI€CHBIE TIOJIOCHI.

4. JlecoHacaX/IeHUsI U KyCTapHUKOBBIE HACAKACHHS MO OTKOCAM U JHHILIAM
OBpAaros.

5. OGiieceHne CUIBHO PAa3MBITHIX, a TAKXKE OYEHb KPYTHIX CKIOHOB, HEMPUTO-
HBIX JJIS1 CEJIbCKOXO03SCTBEHHOTO MCIOb30BAHNS.

6. Bomo3amurHeie JecHbIE U KYCTapHUKOBBIE HACAXKIECHUS BOKPYT BOJAOEMOB U

1o Oeperam pek, a TAKKe BJI0JIb OPOCUTENIbHBIX U COPOCHBIX KaHAJIOB.
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I'mapoMennopaTuBHBIE TMPOTUBOIPO3UOHHBIE MEPONPUSITUSL TPEAyCMaTpH-
BAIOT UCIOJb30BaHUE THAPOTEXHUUYECKUX COOPYKEHHH, MpeHa3HAYEHHbIX I pe-
T'YJIUPOBAHUS MOBEPXHOCTHOTO CTOKA M 3aKPEIICHUs] OBPAXKHO-0ATOYHBIX CHUCTEM, a
TaKXe MPOU3BOJICTBO PadOT, CBA3aHHBIX C MEJIMOPALUEH pa3pyIICHHBIX 3PO3UEH 3e-
MeJb U OCBOCHHEM KPYTHIX CKJIIOHOB (3aChIIIKa MPOMOUWH M OBPAroB, BHITIOJIAKUBAHHE
(criakuBaHUE) OTKOCOB OBPAroB, IJIaHUPOBKA CKJIOHOB, TEPPACUPOBAHUE U JP.).

B 3aBucMMOCTH OT Ha3HAUYEHUS! THAPOTEXHUUYECKUE COOPYKEHUS JIENATCS Ha
80003a0epacusarowue, 86000HanpasiIgowue, 86000copoctvle U 0oHHvle. OHU co3/a-
IOTCSI COOTBETCTBEHHO Ha BOJIOCOOPHOM IUIOIIA/IM, B BEPIIMHAX OalO0K, OBpAaroB U IO
IHY TUAPOrpaPUUECKOM CETH.

Bopo3zanep:xuBaromme coOpy:KeHHMsl PETYJIUPYIOT MOBEPXHOCTHBIN CTOK ITy-
TEM €T0 3a/IeP>KUBAHUS U TIOCTENIEHHOI'O OTBOJIA WUJIM MCIOJIb30BAHUS JIJIs YBIAXKHE-
HUs TouBbl. K HUM OTHOCSITCS Bajibl-TEPPAchl U BOJ1033/IEPKUBAIOIIME BaJIbI-KaHABHI.

T'opuzonmanvrule 6anvi-meppacvl COOPYKAIOT Ha 00pabaThIBa€MbIX CKIIOHAX,
B CaaX, HA YYACTKAX 3aJIy)KCHHUS TIPH YKIOHAX 10 6’ HAa XOPOIIO BOZOIPOHHIIAEMBIX
MOYBaX, MPEUMYIIECTBEHHO B 30HAX HEJOCTATOYHOTO M YMEPEHHOTO YBIAKHECHHS.
Beicoty Bana npunumarot 0,3...0,6 M, 3a0xeHnue BepxoBoro orkoca — 1:8...1:10, a
HU30BOTO — 1:4...1:6. DTO NO3BOJIAET CETBCKOXO3SIMCTBEHHBIM MAaIlIMHAM JIETKO Ipe-

0J10JIeBaTh Baj IpH 00pabOTKe MOYBHI U yOOopke ypoxkas (puc. 3.13).

/
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Puc. 3.13 - ['opuzoHTasIbHBIE BaJIBI-TEppachl: 1 - Ball; 2 - IPyA0K

OTO MO3BOJSET CEIbCKOXO3SHUCTBEHHBIM MAalllMHAM JIETKO TPEOJ0JIEBATh Bal
npu 00pabOTKe MOYBHI U YOOPKE ypoxKasi.

Banvi-meppacwvl cTOAT 110 TOPU3OHTAIAM MECTHOCTH MO BO3MOYKHOCTH C MH-
HUMAaJIbHBIM KOJIMYECTBOM M3rHMOOB M MapajuielibHO OJUH K JApyromy. PaccrosHue
MEX]ly HUMH YCTAHABJIMBAIOT B PE3YyJbTAaTE€ TUIPOJIOTMYECKUX PACUETOB U IMPUHU-

MarOT KPaTHbIM 3aXBaTy OCHOBHBIX CEIbCKOXO031MCTBEHHbBIX OpYI[Hﬁ.
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Haxnonnwle sanvi-meppacel cO34at0T B YCIOBUAX U30BITOYHOIO YBIAKHEHUS U
[IPU HAIMYUU TSKEIBIX MaJOBOJONPOHUIAEMBIX MOYB JJII YMEHBIIEHUS CKOPOCTH
CTEKAaHHs TOBEPXHOCTHBIX BOJ HA CKIOHAX 0 8'. OHHM MPEACTABISIOT COOOM Bajbl C
IIMPOKUM OCHOBaHHEM (3...6 M), (hopMHUpyeMBbIE ITyTEM CIABUTAHUS 3€MJIM C OJHOU
WM JIByX CTOpPOH. BwicoTy Banma u riyOuHy mnpyaka npuHumaroT ot 0,3 1o 0,6 m.
BrleMKy fenatoT MUpoOKO, C MaJIbIM YKJIOHOM.

Takue Banbl-TEppackl YCTPAUBAOT MOJ HEKOTOPBIM YIJIOM K FOPU3OHTAISIM C
HeOOoIBIIMM TTPO10bHBIM YKI0HOM (0,001...0,005), 4T0OBI COPOCUTH YACTh BOJIHI.

Basbl-teppacel cTpoAT IpU MOMOIIM IUTyToB oOmero HasHauenus (I1H-4-35,
[1H-3-40 u ap.), o6opotHbix miyroB (IIOH-3-40 u np.), UCKIIIOUAIOIIKUX XOJIOCTHIE
npoxozsl, npuuenHeix pernaepon (1-20A) u aBrorpeitnepos ([I-598A, -710A) unmu
Oynbao3epa. Haubonee mupokoe pacrnpocTpaHeHre npu (popMHUpPOBAHUU BajOB IO-
JYy4YrST KOMOMHUPOBAHHBIN CIIOCOO, coueTaromuii paboTy MaxoTHOTO U TPEIEpHOro
arperaTos.

Booozaoeporcusarowue 6anvt CTposAT, 4TOOBI MPUOCTAHOBUTH POCT OBPAroB.
CoopyKeHue COCTOUT W3 Teja Balla, KOPHITOOOpa3HO BBIEMKH-KaHAaBbI, IO, Te-

pPEMBIUEK, BOJIOBBIITYCKOB U BOJ1000X0/10B (puc. 3.14).

Puc. 3.14 - Pazmenienue Bo103a1€pKUBAIOIIETO Bala-KaHaBbl y BEPIIMHBI OBpara:
1 - o6paz; 2 - npuospasicnas necononoca; 3 - neperusHas wnopa,; 4 - 600006x00;
5 - npyoox; 6 - nepemviuka; 7 - 60008bINYCcK; 8 - 60003a0epAHCUBAIOUUTL BATI-KAHABA,
9 - enyxas wnopa, 10 - kroeem (kanasa); 11 - konyesoti 6000cHpoc

Teno Bana ynepKuBaeT BOly, KOTOpasi coOOMpaeTcs nepes HUM B MPYAKE MMOCe
OISl WK TasiHus cHera. YToObl Bojla U3 MpyJiKa HE 00TeKala Ball, Ha €ro KOHIIaX

YCTPpanuBarOT 3CMJIIAHBIC ,HaM6BI—H_IHOpr. I_HHOpBI pacrnojiararoT B IJIaHE OTHOCUTCIIb-
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HO Bana 1o yrioM He Menee 110...130° mpoTHB CKIIOHA, 4TOOHI UX HE TOAMBIBAJIA
BOJIa CO CTOPOHBI CyX0ro oTkoca. [Ipu 60ab110i 1IMHE Baja NpyAoK AT Holepey-
HbIMHU BajlaMU, TaK Ha3bIBAEMBIMU NIEPEMBIYKAMH, KOTOPBIE PACIIONATatOT NEPIEHIU-
KYJISIPHO BaJly ¢ paccTostHUAMU Mexxay HuMH 80...150 m.

Bona, koropast 3agep:xuBaeTcsi B IpyaKe, PuiIbTpyeTcs: yepe3 ero AHO U 00KOo-
BbI€ MOBEPXHOCTU. [Ipu 3HaUMTENBHON TIIyOMHE MpyJKa U CIad0l MPOHUIIAEMOCTH
IPyHTa JUIsl OIOPOKHEHHUS MPYAKa YCTPAUBAIOT BOJOBBINYCKHU. Eciii pynok He B co-
CTOSIHMM MPUHATH BCIO BOAY, TO BO M30exaHuUE MepesiBa yepe3 rpedeHb Bajga U ero
pa3pylIeHus B KOHIIE ITMOPhI yCTPAUBAIOT BOA00OX0 ] MIUPUHOHU 1,5...3 M, KOTOpbIH
3aKPEIUISIIOT OCEBOM TpPaB, JEPHOM, XBOPOCTOM M JIPYTMMH MaTepuanamu. Pa3me-
[IAI0T BaJibl-KaHABbl HA MPHOBPAXKHOM Y4YacCTKE 10 TOPU30HTAISIM MECTHOCTH BBILIE
pacTylell BepIIMHbI OBpara U Ha BOAOCOOPHOM MIIOLIAIH.

Bogonanpasisommue coopyxkeHusi (BOJIOOTBOISILIME Ballbl-KaHABbI, PaCIIbl-
JIUTENIN CTOKOB, JJUBHEOTBO/Ibl) HANPABIISIIOT MOBEPXHOCTHBIM CTOK K BOJIO3aJEPiKU-
BAIOIIMM WJIM BOJIOCOPOCHBIM COOPYKEHUSIM HIIM PACCPENOTOYMBAIOT BOAHBIA MOTOK
Ha MeJKue pydyeiiku. OHU TakKe OTBOJAT CTOK OT JEUCTBYIOLIMX BEPIIMH U OTBEPII-
KOB OBparoB M OT CKJIOHOB.

Boooomeooswue eanvi-kanagvl MPUMEHSIOT JJIA NIepexBaTa U OTBOJIa MOBEPX-
HOCTHOTO CTOKa OT OBparoB ¢ OOJIBIIIMM KOJIMYECTBOM OTBepiikoB (puc. 3.15), a

TAaKXKEC BBIIIOJIAXMBAHUH HUX.

Puc. 3.15 - BogooTBoasiye Bajibl-KaHABEL:
1 — 8000cbpocHoe coopyaicenue; 2 — 80000mMBOOAUUL BAI-KAHABA

[Tonepeunslit mpoduiib Bajga TPUHUMAIOT TPANCHUUIATBHON WA TPEYTOIbHOM
(bopMbI ¢ BBIEMKOU TpeyrosbHOro ceueHusi. Cyxol OTKOC Bajia MPUHUMAIOT PaBHBIM

1...1,5, MOKpBIN U H>KHUHM OTKOC KaHaBbl — 1,5...2,0, BepxHuii otkoc — 2...5.
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[IIupuna Bana no rpedHto 2,5 M. LlenecooOpa3Ho co3gaBath UX TPOXOIUMBIMU
JUIS MEXaHU3MOB 10 TUITY MIMPOKUX BaJIOB-JI0KOUH C MOJOTUMHU OoTKocamu 1:5...1:8,
HeOoubIon Tiryounsl — 0,5...0,6 M npu mupune no aay 1...1,5 M. OtMeTkn rpebHs
BaJia MPOEKTUPYIOT HEe MeHee ueM Ha (0,2 M BbIIIe pacCYeTHOTO YPOBHS BOJIbI IIPU pac-
xoxax 1o 1 M Ha cekynay u e menee 0,4...0,5 m npu pacxonax 1...10 M /c. UToObI
KaHaBa HE 3alJIMBaJIach, TPeOHIO Baja U JIHY BBIEMKH IIPHUIA€TCA YKIIOH, OJIM3KUN J10-
MyCTUMOMY Ha pa3MbIB Uil JaHHbiX o4 (0,005...0,003).

3emuisiHble  paOOThI TPU CTPOUTENICTBE BAJIOB BBIMOJHAIOT OYIIbJI03€pOM,
rpeiiiepoM U KaTKoM 0e3 py4yHbIX 10paboTok. BomooTBojsiiyue KaHaBbl TTyOMHOU
50...60 cM ycTpauBaroT Mpy MOMOUIM IIJIAHTAXHOTO ILTyTa.

Pacnvinumenu cmoka yctpauBaroT JIJIsl pacCpeioTOUYCHUS] KOHIIEHTPUPOBAHHO-
ro BOJHOTO MOTOKA B €CTECTBEHHBIX JIOKOMHAX, Pa3beMHBIX 00p0O37ax, Y OMYyIIEK Jie-
COIIOJIOC, IO TIOJIEBBIM JIoporaM, uMmeromumM ykiion 0,009 (0,50) u 0oJee.

OHu mpeACTaBISAIOT COOOM 3eMIISTHbIE BAJIMKH, NIEPETOPAKUBAIOIINE JOKOUHY
ozt yrioMm 45° K HammpaBIEHHUIO OCU BOJIOTOKA, BBIBOMSIIAE CTOK HA IIPHICTAOIIH
ckioH (puc. 3.16). Beicora BamukoB — 0,3...0,5 M. CeueHue BaJIOB-pacIblIUTENICH
JIeJIaeTcsl TPEYroJbHOM MM TpaneuuAIbHON (POPMBI ¢ 3ali0KeHrueM oTKocoB 1:1,5.

PasMemaroT pacnpuintenu mno jgoxouHam yepe3 kaxpie 50...100 m.

Puc. 3.16 - Cxema pacnosioxeHusl pacibLUINTENEH CTOKA I10 JIOKONHE

JIusneomeoowi MpCaACTaBJIAOT coOoi KaHaJIbl, THO 1 OTKOCHI KOTOPBIX 3aKpCII-

neHbl. OHu CIyKatT IJIsd 6I>ICTpOFO O0TBOJa BOJBI.
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BongocopocHbie coopy:xkeHnsi (OBICTPOTOKH, CTyNEHYAThIE U KOHCOJIbHBIE TIe-
penajibl) ciay>Kat JJisg coOpoca Ha JHO OBpara BOJIbl, IOCTYMAIOLIEH Yepe3 BEPUIMHHbBIN
nepenaj, v JJis ralieHus U30bITOYHONW PHEPrUu B HEMOCPEACTBEHHOM OJIM30CTH OT
COOPYKEHUS.

JIoHHBIE COOPYKEHUA 110 JHY OBPAroB MNPUMEHSAIOT JJISl MPEKPALICHUS Jajlb-
HEWILEro pa3MbIBa U YBEJIMYCHUSI IIMPUHBI pycia, YMEHBIIEHUSI CKOPOCTH MOTOKOB,
MPEJOTBPAICHUS MOJAMBIBA COMPATAIONIMX BEPIIMHHBIX COOPYKEHHUH, 3ajep KaHust
TBEPJOTrO CTOKA.

[IpumMeHstOT creayronme TUIbI JOHHBIX COOPYKEHUU: 3ampy/ibl, TOHHBIE Tie-
pernajbl U MOpord, MIoTUHbL. Tun 3amnpyn (meTHeBbie, (allUHHBIC, ACPEBSIHHbIC,
3eMJISIHbIE, KAMEHHBIE WJIM OCTOHHBIE U T.I.) ONPECISIIOT UCXOs U3 HAIUYUS MECT-
HBIX CTPOUTEIBHBIX MAaTEPUAJIOB, PACX0/1a BOJbI U MHXXEHEPHO-T€OJIOTUYECKUX YCIIO-
BUM MECTHOCTH.

CkJ10HOBBIE OBparu rayouHo 1o 5...6 M u anunoi g0 300...400 M ¢ moma-
110 BojiocOoOpa He OoJiee S5 ra 11e1eco00pa3Ho YaCTUYHO MJIM MOJIHOCTBIO 3aChINaTh
ITPYHTOM C COXPAaHEHUEM PACTUTEIIBHOTO CJIOSI HA IOBEPXHOCTH.

KomMIuiekc mpoTHBO3PO3MOHHBIX MEPONIPUATUI B OacceliHax 0ajgok HE0O0Xoau-
MO 3aBEpIIUTh MOCTPONKON MPYAOB, KOTOPhIE MPEKPAIAIOT Pa3MbIBbI B OaJike, ¢ UC-
NOJIb30BAHUEM ISl OPOLIEHUS AKKYMYJIMPOBAHHOI'O B HUX MECTHOIO CTOKA.

OCHOBHBIMH TIPENOCHUIKAMU Pa3BUTUS BOJHON 3pO3UM HA OPOIIAEMBIX U
OCYILIa€MbIX 3€MJIAX SBIISIOTCA: MPEBBILIEHUE AOMYCTHUMBIX, U3 YCIIOBHUS Pa3MbIBa,
CKOpPOCTEH JBHXKEHUS BOJbI B OOpO3/1aX U HA MOJIOCAX MPU MOBEPXHOCTHOM IOJIUBE
Ha OOJBIIMX YKJIOHAX; MJIOXas MIAHUPOBKA MOBEPXHOCTH IMOJIMBHBIX YYacCTKOB; He-
COOTBETCTBHE KadecTBa 10K/ BBOJHO-(PU3MUECKHUM CBOMCTBAM IMOYBBI (KpYIHBIC
Karulu JOXK/Isl pa3pylialoT CTPYKTYpPHbBIEC arperathl MOYBbI, YMEHbIIIAs €€ BOAOIPOHU-
[[AEMOCTh; NMPU HHTEHCUBHOCTH O], MPEBBIIIAIONIEH BIUTHIBAIOIIYIO CIOCO0-
HOCTb IOYBBI, MOSIBJIAETCS CJIOM HEBNMUTABIIEKHCS BOJbI, KOTOPHIA NMPUBOJUT K IO-
BEPXHOCTHOM 3PO3HH); MMPOEKTUPOBAHUE U CTPOUTEIBCTBO OTKPBITOM OPOCUTEIBHOU
U OCYIIUTEIHHOU CETell M0 HAIPaBJICHUIO OOJIBIINX YKIOHOB; OTCYTCTBUE BOJOCOOD-

HO-COPOCHOM CETH WJIM HEYAOBJIETBOPUTENIbHAS €€ DKCILTyaTanus; 0oapmue (UuibT-
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pallMOHHBIEC TOTEPU U TEXHUUYECKUE YTEUKHU BOJbI U3 OPOCUTEILHON CETHU; HEYIOBJIE-
TBOPUTEJIbHAS IKCILTyaTallUsl OPOCUTEIbHBIX U OCYIIUTEIbHBIX CUCTEM.

bopvoa c ononzuamu cpynma u cenegvimu nomoxamu

K saBieHusiM BOJHON 3pO3UM IMOYB OTHOCSTCS M OIOJI3aHUSI OOJIBIIMX Macc
IPYHTa Ha €CTECTBEHHBIX CKJIOHAX WJIM B MCKYCCTBEHHBIX OTKOCAX BBIEMOK W HACBI-
nel Mmoj JAeMCTBUEM BBIKJIIMHUBAIOUIMXCS TPYHTOB BOJ, a TakKe 0Opa3oBaHUE ceje-
BBIX ITOTOKOB B MPEJITOPHBIX U TOPHBIX paliOHAX.

OCHOBHBIMU MpUYMHAMU OOpPA30BAHMS OIOJI3HEH SBISIOTCS: HAIMYUE KPYTHIX
U BBICOKHX CKJIOHOB; CJIOHCTO€ CTPOEHUE I'PYHTOBOW TOJIIMA C HAKJIOHOM CJIOEB B
CTOPOHY CKJIOHA; OO0JIbIIIasi TPEUIMHOBATOCTh TOPHBIX MOPO/I; HACKIIIEHUE IPYHTOBBIX
Macc NOJ3€MHBIMH BOAAMU. AKTUBU3ALMIO OMOJI3HEN BBI3BIBAET YCTPOMCTBO BHIEMOK
B HWIKHEN YaCTH OMOJI3HEBOI'O OTKOCA WJIM HACBIIEH B BEPXHEH YACTH, paclalllka U
MOJIMB 3€MeJIb Ha CKJIOHAX, COPOC JTMBHEBBIX, TAJIBIX, CTOYHBIX U APYTHX BOJI, pACIIO-
JIO)KEHUE  BOJOINPOBOJHO-KAHAIU3AUUOHHON  CETH, YHUYTOXEHUE  JIPEBECHO-
KYCTapHUKOBOW PAaCTUTEIIbHOCTH HAa CKJIOHAX, JIOMOJIHUTEIbHBIE HArPy3KU OT TSKe-
JIBIX CTPOUTEIBHBIX MAIIUH U Ap.

Jlns mpenynpex/ieHus] OmoJI3HEH MPOBOAST CIEAYIONIUE MEPONPHUATHS: YIO-
JAXKUBAKOT OTKOCHI U 3aKPEIUIAIOT UX, COOPYKAIOT MOJAINOPHBIE CTEHKH, YCTPAUBaIOT
JIPEHAXU Ha OTOJI3HEBBIX CKIIOHAX.

B ropHbIX yCclOBUSIX Ha KPYTHIX JIJIMHHBIX CKJIIOHAX B PE3yJIbTaTe€ MHTEHCHUBHO-
ro pa3pylieHus TOPHBIX MOPOI, BbIaIeHU JTUBHEBBIX 0caakoB (50...60 mM) nmpowuc-
XOJIUT 00pa30BaHUE CEIEBBIX MOTOKOB.

CeJb - 3TO ABWXKYIIUNCA MO CKJIOHY WJIM PYCJIy TOPHOIO MOTOKA I'PSI3€KAMEH-
HbIIl TIOTOK, KOTOPBII TOCJIE MPEKPALIECHUS JABUKEHUSI MEIJIEHHO 3acThiBaeT. MMes
OOJIBIIIYIO PHEPIUIO0 HA CPABHUTEIBHO Y3KOM M0JIOCE CBOErO JABUXKEHMS, OH 00JagaeT
OOJIBIIION pa3pyIIMTEIHHON CUIIOMN.

Jlist mpenynipexaeHuss o0pa3oBaHus celeil BeAyT JIECOHACAXKACHUS Ha CKIIO-
HaX, MOCEB TPAB, TEPPACUPOBAHHE, CO3/IAHUE TEPPAC-KAHAB, PETYIUPYIOIINX U 3a-

ACPKNBAOINX CTOK HAa CKJIOHAX.
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Jlna 6opuowl C yiyce chopmuposasuiumca ceieébim nHOMOKOM CTPOSIT MIOTU-
HBI, 3alpy/bl, JUBHEOTBOISIINE KaHAJbI, HAHOCOYJOBUTEIN, a4 TAKKE Pa3KIKAIOT
CEJIEBBIN TIOTOK IO/Ia4Yeii B HErO BOABI U3 CIICUAIHHO MOCTPOCHHBIX BOJOXPAHIIIHUIII,
B pE3yJIbTaTe YeTro OH pacmagacTcs Ha OTACIbHBIC COCTABIISIONINE W PE3KO TEPSET

CBOIO Pa3pyLIUTEIbHYIO CUITY.

3.6. [IpupoaooxpaHHbie MEPONPHUATHS B 30HAX OCYHIUTEIbHBIX

1 OPOCUTEIbHBIX MeJIUOpauui

MennopaTuBHBIE CUCTEMBI OTHOCATCS. K COOPYKEHHSIM, KOTOPBIE B PE3YJIbTaTe
JUIMTEJIBHOM DKCILTYyaTalluM BBI3BIBAIOT ONPEIEICHHbIE U3MEHEHHUs B TMIPOJIOTHYE-
CKOM OOCTaHOBKE, paCTUTEIBHOCTH, XapaKTepe MOYB U MUKPOKIMMATE MPU3EMHOIO
CJIOS BO3/lyXa Ha MEJIMOPUPOBAHHBIX MACCUBAX U MPUJIETAIOIINUX K HUM TEPPUTOPUSIX.

Hapsiny ¢ BbicOKOH 3(h(pEKTUBHOCTBIO CEINbCKOXO035HCTBEHHBIX TUAPOTEXHUYE-
CKMX MEJIMOPALNN, MPUBOMIIIMX K MOBBIIIEHUIO YPOKAUHOCTU CEJIbCKOXO35MCTBEH-
HBIX KYJIbTYp, UMEIOTCS CIIy4au U MajlOil UX pe3yJIbTaTUBHOCTH, @ UHOTJA OHU BbI3bI-
BAIOT U OTPULATEIbHBIE ITOCIEACTBHUS.

IIpn HenpaBHJIBLHOM OPOLIEHMH MOTYT HaOJIOAThCs 3aTOIUIEHUE U 3a00i1a-
YUBAaHUE 3€MEJb, IOABEM MUHEPAIU30BAaHHBIX I'PYHTOBBIX BOJ BBILIE JIOIYCTUMOIO
YPOBHS, 3aCOJIEHHE, OCOJIOHLIEBAHNE, BOJHAS 3pO3Us II0UYB, OIIOJI3HU U abpas3us Oepe-
rOB BOJOXPAaHUJIUIL, 3arPsA3HEHUE BOJOTOKOB U3 IPEHAKHOW CETH U JP.

N30bITOYHOE YBIIaXKHEHUE U 3a00JI0YEHHBIE TEPPUTOPUU C MIPUCYLIEH UM pac-
TUTEJIBHOCTBIO U KUBOTHBIM MHUPOM IIOCJIE OCYIIEHUS TAKXKE CYIIECTBEHHO W3MEHSI-
I0TCH.

IIpu HenmpaBMJIBHOM OCYLIEHHM HaOJFOJa€TCAd MOHM)KEHHE YPOBHS TPYHTO-
BBIX BOJI 10 HEJOIYCTUMBIX IPEAEIIOB, YTO BBI3BIBAET IEPEOCYLIKY 3eMeib. MMeroT
MECTO BETpPOBasi 3pO3usi, U3MEHEHHE KOJIMUYECTBEHHOTO COCTaBa BOJ, ObICTpas MUHE-
panu3anus Topda, HoBTOpHOE 3a00aaunBaHue U Ap. 3MeHseTcss pacTUTENbHBIH 10-

KpOB H ’KUBOTHBIM MUD. Bce 31O CBSI3aHO HE TOJBKO C OPraHu3aliMOHHO-
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TEXHUYECKMMHU NPUYMHAMH, HO U ¢ MacIITAOHOCTBIO MEPOIPUSATUMN, a TAKKE C Hapy-
HIEHUEM IPUPOAHOTO paBHOBECHS B Onochepe.

Yro0Obl N30€KaTh CEPbE3HBIX HAPYIIEHUN B IPUPOJIE, BAXKHO KOMIUIEKCHO pe-
maTh Opo0JIeMbl MEJTMOPALIMMA, YBA3BIBAS B €IUHON CUCTEME COOPYKEHHUS, HECYIIHE
TEXHOJIOTHYECKYIO U IPUPOTOOXPAHHYIO HATPY3KY.

[Tpu pa3paboTke U peanu3alvy NPOEKTOB METUOPATUBHBIX CUCTEM HEOOXOJIUMO
YUHUTBHIBATh BO3MOYKHBIE BIMSHMS Ha OKPY’KAIOWIYIO CpEAy M IIPelycMaTpyuBaTh MeEpO-
npusTHd, O0asupyrolyecss Ha MIyOOKMX Hay4HbIX uccienoBaHusix. Ilpoekr menmopa-
TUBHOW CHCTEMBI JOJDKEH OBITh CHHTE30M TPEX B3aMMOYBSI3aHHBIX YacTEH: MEIHOpa-
TUBHO-XO35IICTBEHHOW, BKIIFOYAIOLIEH BOIPOCHl KOHCTPYKTHUBHBIX PELICHUN, CTPOU-
TEJICTBA YHPABJICHUS U SKCIUTyaTallUd; NMPUPOJOOXPaHHON, 0OOCHOBBIBAIOLIEH Mepo-
IIPUATHS IO OXPAaHE OKPYKAIOLIEW CPEelbl, 4 TAKXKE CBA3b TEXHUYECKOM U IPUPOTHOU
CHCTEM PErnOHa; SKOHOMHUYECKO, OCBELIAIONIEH BOIIPOCH! A3(PPEKTUBHOIO HCIOIb30Ba-
HUSI MEJTMOPUPOBAHHBIX TEPPUTOPUN. SBIAACH KOMIUIEKCHOM MOJEIBIO PEaJIbHOM CHUC-
TEMBI, MPOEKT JOJDKEH paccMaTpUBaTh €€ padOTOCIIOCOOHOCTh M OLEHUBATh BCE BO3-
MOXHBIE [TOCJIECTBUS CTPOUTEIBCTBA KAK B HACTOSILLIEM, TaK U B OyAyIlIEM.

IIpu pa3padoTke NpUPOAOOXPAHHBIX MEPONPHUATHI YUUTHIBAIOTCS CIEIYIOIINE
00BEKTHI IPUPOBIL: 3eMJIsl (II0UBa), HEAPA, BOJIbI (IIOBEPXHOCTHBIE U MOJI3EMHBIE), Jleca U
3esieHble HacaxIeHus (¢uiopa), KUBOTHBIA MUp ((payHa), BO3AYyIIHAs cpena, JaHamadr,
pEeIIKUE U T0CTONPUMEYATENbHBIE IIPUPOIHBIE OOBEKTHI M KOMILIEKCHI.

B nensx UCKIroYeHus: OTPULATEIBHOIO BO3AEHCTBUS OPOLIAEMbIX TEPPUTOPHIA
Ha OKPY’KaIOILYI0 Cpeay HeOOXOAMMO MPUMEHSATh ClielHualibHble MeponpusTus. 1lpu
peanu3aluy IPOEKTOB OPOCUTENBHBIX CUCTEM IPUXOJIUTCA BBINOJHATH OOJbLINE
00BEMBI CTPOUTEIBHO-MOHTAXKHBIX pa0oT. ['1aBHBIMU (pakTOpamMu, KOTOpbIE B IPO-
[Iecce CTPOUTENICTBA MOTYT IIOBIMATH HA MPUPOAOOXPAHHYIO HAJAEKHOCTDh BCEN CHC-
TEMBI, SIBIIIFOTCSI KAYECTBO M3TOTOBIICHUSI MAaTEPUAIIOB U U3JEIUM, & TAKKE CTPOroe
cOO0JII0ICHNE TEXHOJIOIMH [TPOU3BOJICTBA CTPOUTEIBHBIX 1 MOHTaXXHBIX paboT.

['1aBHBIMU YCIIOBHSMH B JOCTHKEHUU TTOJIOKUTENBHBIX PE3YJIBTATOB B OXPaHe

Opr}KaI'OHICﬁ Cpcabl IIPHU MCIIUOPATUBHOM CTPOHUTCIILCTBEC ABJIACTCA BBICOKOC Kadc-
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CTBO NPOEKTHBIX M CTPOUTENIBHBIX padOT, a TAK)KE BBICOKHI YPOBEHb 3€MJICACIIHS U
DKCIUTYaTallul OPOCUTEIIBHBIX CUCTEM.

[ToBpIlIEHNE TPUPOIOOXPAHHON HAJEKHOCTH OPOCUTENBHBIX CHUCTEM OOecte-
YUBAETCS 34 CUET COXPAHEHHUs], B IIEPBYIO OUYEpEb, IIJIOJLOPOJAHOTO CJIOS TIOYBBI, pe-
KyJIbTHUBALlUA PE3EPBOB, OXPAaHbl MCTOYHUKOB OPOLICHUS OT 3arpsi3HEHMs, pauuo-
HAJIbHOTO HCIIOJIB30BaHUS BOJHBIX PECYPCOB, YCTPOMCTBA JIECO3AIIUTHBIX IIOJIOC.
Heo0xoaumo cTporo npuaepKUBaThCsl IUIABHOTO BOJOIOJB30BAHUS, ONEPATUBHO
KOPPEKTHUPOBATh PEXHUM OPOIICHMS CEJIbCKOXO3MCTBEHHBIX KyibTyp. Ha 3aconen-
HBIX U COJIOHLIEBATBIX MOYBAX HEJb3s IPUMEHATH MOJIUBBI AOKAeBaHUEM. [l TOHU-
KEHHUsI YPOBHS I'DYHTOBBIX BOJ, IPUOCTAHOBIICHMS MPOLECCOB BTOPUYHOIO 3aCOJIE-
HUS U OCOJIOHLIEBAaHUS HEOOXOAMMO CTPOMTEIBCTBO M IpaBUIIbHAs SKCILTyaTalus
IPEHAXHBIX cucTeM. JlJI1 yMEHbUIEHUS! IOTEPh BOABI U3 KAHAJIOB HA (PUIIBTPALIUIO U
UCcrIiapeHue HEOOXOAUM IMEPEXO/ Ha 3aKPBITYI0 OPOCUTEIbHYIO CETh, YTO MOBBICUT U
KO3 PUIUEHT 3€MEIBHOTO MCII0Ib30BaHUsI OPOLIAEMON TEPPUTOPHH.

OCHOBHOM MEpOM IO MPENOXPAHEHUIO OT 3arps3HEHMsI BOJHBIX PECYPCOB U 3a-
IIIATE PACTUTEIBHOIO U KUBOTHOT'O MMpA SIBJISIETCS,, KPOME OYHCTKH, IPaBUIIBHOE pas-
MELIECHUE arpapHO-IPOMBIIUICHHBIX KOMILIEKCOB M HACEJIEHHBIX IMYHKTOB. He cienyer
IPOEKTUPOBATh UX pa3MeEIlEHHE 110 Oeperam pek, 03ep, BOAOXPAHWINI] U KaHAJIOB, T.K.
OHU SIBJIIFOTCS. OCHOBHBIMH 3arPSIZHUTEISIMU BOJI M OKPYKAFOILEH CPEJIbI.

Jlist GoJiee pallMOHAIBHOTO MCIOJIB30BAHMS BOJHBIX PECYPCOB HEOOXOIUMO
IIOBTOPHO MCIIOJIB30BaTh APEHAKHBIE BOJBI JUIA LEJEH OpouleHus. PainoHanbHOCTh
ATOTO ITPUEMA CIIEYET ONPENEIIATh B KAXKIOM KOHKPETHOM CIIydae.

B nensx MCKItOYeHUs OTPULATENBHBIX BIMSHUN OCYIIMTENBHBIX MEIHOPALAN
Ha OKpPYKaloIlyI0 cpeay HE0OX0AUMO NPUMEHSTh KOMILIEKC MEPONPUATUI, KOTOPBIE
MOXHO NOAPA3AECIUTh HA IISITh TPYIIL: MOYBO3ALIUTHBIE, BOJO3AIIUTHEIE, JIECO3a-
IIIUTHBIE, IPOTUBOIPO3UOHHBIE U COXPAHEHUE (PayHBI.

IHoyBo3amMTHbIE MEPONPHUATHA HA TOPPSHBIX MOYBAX IMPEAYCMATPUBAIOT
COXpaHEHUE OPTaHUYECKOro BEIECTBA, UTO JOCTUTAETCS MPABUIbLHBIM COOTHOIICHH-
€M U 4YepeIOBaHHEM KYJILTYp B C€BOOOOpOTax. B mojeBbIX U KOPMOBBIX CEBOOOOPO-
Tax HEOOXOAMMO UCIOJIH30BaTh MHOTOJIETHUE TPaBbl, KOTOPHIMU JOJKHO OBITH 3aHS-

To He MeHee 50% momanu. OcymaeMple MENIKO3aleKHbIe TOP(HSIHUKA MOIIHOCTBIO
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10 1 M u ToppsiHO-00I0THBIE MOYBKI LIENECOO0PA3HO HCIOIb30BATH ISl MHOIOYKOC-
HbIX TpaB. llecyaHble phIXJible MOUYBBI JOJKHBI HCIIOJIB30BATHCS IO 3aJIeCEHUI0. Top-
bopazpaboTku U Apyrue Kapbepbl HEOOXOIUMO PEKYJIbTUBUPOBATDH IS TalibHEHIIIe-
I'0 UCIIOJIb30BAaHUA B CEIIbCKOX03MCTBEHHOM ITPOU3BOJCTBE U PbIOOpPA3BEACHUH.

3agaya BOJO3aIIUTHBIX MEPONPUATHI — 3aIIUTUTh BOJIHBIE PECYPCHI OT 3a-
IPSI3HEHUS U PALlMOHAIBHO UX KCIOJb30BaTh. BI0JIb BOOONPHUEMHUKOB, MarucTpasib-
HbIX U JAPYTUX KPYMHBIX OCYIIUTENIbHBIX KAHAJIOB IMPEIyCMaTPUBAETCA BOLOOXPaH-
HBIE JIECOMOJIOCHL. BO BCcex mpoeKkTax OCYIIMTENbHBIX CUCTEM JOJIKEH OBITh pa3pado-
TaH MPOTHO3 U3MEHEHUS BOJHOTO PEKUMa OCYIIAEMOM M MPUJIETAKOIIENd K HEU Tep-
putopuu. CielyeT NpOeKTHPOBaTh BOJOOOOPOT HA OCYLIUTEIbHO-YBIAXKHUTEIbHBIX
cUcTeMax.

JlecozamuTHbIE MEpPONPHUATHA 3AKIIOYAIOTCS BO BCEMEPHOM COXPAaHEHUH
JIECHOM pacTuTeabHOCTU. CBEAEHUE Jieca ¢ MEIMOPUPYEMOU TEPPUTOPUH MTPOU3BO-
TUTCS TOJBKO MO PA3pEIICHUI0 UCTIOIKOMOB COBETOB HAPOAHBIX JeMyTaToB. Hemb3s
YHUYTOXKATh OTAEJbHBIE ACPEBbS WIM IPYNIbl UX, UMEIOIINE UCTOPUUECKYIO, XYy10-
KECTBEHHYIO MJIM ACTETUYECKYIO IEHHOCTb.

K npoTruB03p03MOHHBIM MEPONPUATHAM OTHOCATCS: CO3/JaHUE IOJIE3aAIINT-
HBIX JIECOTOJIOC Ha OCYIIAEMBIX 3€MJISIX, 110 OeperaMm peK, MarucTpajbHbIX KaHAIOB U
namM0 0OBajOBaHMS; KPEIJIEHUE OTKOCOB KaHAJIOB; TUIAHUPOBKA OCYIIAEMbIX 3€MEJb,
MPUKATbIBaHUE TOP(PSIHUKOB; IBYCTOPOHHEE PETYIHMPOBAHNE BOJHOIO PEKUMA.

B  memsx coxpanenuss (QayHbl HE CIeAyeT YHUYTOXaThb JIPEBECHO-
KYCTapHUKOBYIO PACTUTEIIBHOCTh XMMHUYECKUM CrocoOoM. MaccuBbl ¢ 600pOBBIMU
NOCEJIEHUSIMH, NIEPEHECTH KOTOPbIE HEBO3MOXKHO, OCYILIEHHIO HE mojuexar. Ha Ha-
COCHBIX CTAHUUAX U COOPYKEHUSX MAaruCTPAIbHBIX KAHAJIOB CIEAYET YCTaHABIMBATh
pBIOO3aIUTHBIE COOpYyXkeHusa. Bce MennopaTuBHbIe pabOThI, IPOBOAUMBIE Ha BOJO-
eMax, CJIeyeT COIIacOBBIBATh C OpraHaMHu PbHIOHOTO XO3SICTBA, a B MecTax OOHUTa-

HHA BOAOINIABAOIIUX IITHUL, ITYIIHBIX 3Bepeﬁ - C OpraHaMu OXOTHHYBLCT'O XO3SMCTBA.

243



CHHCOK MCTOYHUKOB

1. CenbCKOXO34UCTBEHHbIE THUIPOTEXHUYECKHE MeNHopanuu (3a  pen.
C.M. I'onuaposa, C.M.Kopo6uenko).: HapuanpHuii mocioHuk.- JIpBiB: Bumia mkoina.,
1988.-389 c.

2. Cinecbkorocnogapcbki — Memioparii (32 pen. C.M. Tonuaposa,
I'.C. IToroupkoro).: [linpyuynuk. -K.: Buma mkoia, 1991.-389 c.

3. Jlazapuyk M.O. Ocymenns 3emens.: Hapyansnuii nocionuk.- K.: MLH., 1997.-244 c.

4. Cenbckoxo3siicTBeHHble Menuopauuu (nmox pexn. C.M. T'onuaposa,
C.M.Kopo0OueHko).: Hapuansuuii nocionuk.-K.: Buma mkona, 1985.-382 c.

5. Jlazapuyk M.O. JI17 OcHoBu riapomemnioparitiii: OcyiieHHs 3eMelnb. Has-
yajgpHui nociOHuk. - Pisae: HYBI'TI, 2006.-301 c.

6. IbH B. 2.4.-1-99 MemiopatuBui cucremu 1 crnopyau. K.: JlepxOyn
VYkpainu, 2000.- 176 c.

7. KoncrautunoB KO.M. I'mapasnuka.- K.: Buma mkoina, 1981.- 360 c.

244



COILEPKAHHUE

BBCI[eHI’Ie ......................................................................................... 3

Pasznen 1. BUJbI MEJIMOPAIIMHA. BOJHBIN PEXKUM I'PYHTOB.
TEXHOJIOI'UA PET'YJIMPOBAHUA BOAHOI'O PEXKUMA I'PYHTOB.... 4

O R 237 51 0 B0 (50107 (0] 0T 170 4
1.2. PazButue u 3 HEKTUBHOCTD THAPOMEITHOPAIIHM . . . euveevveeneieeneeennnaeannaeeannns 5
1.3. IIpupoaHO-KIMMAaTUYECKHE YCIOBHS M HEOOXOIUMOCTh THIPOMEIHOPAIHHA........ 7
1.4. Boaublii peKUM IPYHTOB MEJIUOPUPYEMBIX TeppUuTOopuid. [IprudanHbl

HEYJOBJIETBOPUTEIBHOTO BOJHOTO PEAKUMA TPYHTOB. ... .eeeentteeneeeannieeanneeeannaenn. 8

1.5. HopMbI ocyIieHus CeIbCKOX03SIICTBEHHBIX YTOAMI, HACEIEHHBIX MYHKTOB U
IIPOMBIIUICHHBIX NpeanpusTuil. Kputudeckas riryorHa 3ajeranusi ypoBHsSI TPyHTO-

233 0.0 70 2 P 15
1.6. BoaHo-6anancoBbie pacuerbl. MeTobl pEryIMpOoBaHUs BOJHOTO PEKUMaA
10174 0] T 18
1.7. TexHonorus peryJIMpoBaHus BOJHOTO pekuMa rpyHTOB. CriocoObl ocylIeHus: U
OPOILICHUS CENBCKOXO3AUCTBEHHBIX 3EMEITB. .« e nuuutteeennnaeeeennnnneeeeennneeeeennnn 26
1.8. PexxriM OpoIIeHUs CENbCKOXO3IUCTBEHHBIX KYIIBTYP ot uueeeeneneennneeennanennnns 28
1.9. Tumsl ruApOMENTNOPATUBHBIX CUCTEM B 3aBUCHMOCTH OT IIPUPOIHO-arpo-

LY (SN 05 (0] 0 2: N 20:03 13 0. o 0):1 % 1 2 D 39
1.10. Drambl co3manus BOJOX035HCTBEHHO-MEITMOPATUBHUX O0OBEKTOB:
IPOEKTUPOBAHUE; CTPOUTEIIBCTBO; IKCTUTYATALIMS . « e veeeneeeeneeeeaneeeennaeeannneennns 42

PA3JIEJI 2. OCYIHUTEJIBHBIE CUCTEMBI. OPOCUTEJIBHBIE
CHUCTEMBL . ... e, 50

2.1. Tumsl TMAPOMETNOPATUBHBIX CUCTEM T'YMUIHON 30HBI. DJIEMEHTBI
OCYLIUTEIBHBIX CHCTEM. ... etuttnttnttntt ettt ittt eite et e et eae et e aaeeaeeaeeaeans 50
2.2. IIpoeKTUPOBAHUE B IIJJAHE COCTABHBIX AIEMEHTOB OCYIIUTENBHBIX CUCTEM. .. ... 53
2.3. Perynupyromas ocymmrenbHas ceTb. CTPOUTENBCTBO U ITAPAMETPBI 3aKPBITOTO
JPEHaKa U OTKPBITHIX KaHAJIOB. Pacyer 351eMeHTOB peryaMpyromen OCyIIUTEIbHON

671 1 (R P 55
2.4. IlpoBopsias ¥ orpaiuTeNabHas OCYIIUTEIbHbIE ceTU. Pacxoibl BO/IbI B KaHANAX
170 o LAY (570) S 1 €2 1) (0) : T 74
2.5. KOHCTPYKIIUU OCYIIUTEIBHBIX CHCTEM. ... uuunutteeeeannneeeeeannnneeesannnneeneannnns 82
2.6. CoOpyKEHUS HA OCYIIUTEIBHBIX CHCTEMAX ... ueeentteennaeenneeennneeannneeanneen 89
2.77. YBIIaXKHEHUE OCYIHACMBIX BEMEITB .. veenntteenntteennaeeanteeennaeeeneeenneeeeannens 93
2.8. Oco0EeHHOCTH MPOBEJICHUS OCYIIUTEIbHO-YBIAXKHSIIOMINUX MEPOIIPUATUN B
YCHOBUSAX CAA0OTPOHUIIAEMBIX TPYHTOB. . ev ettt enteeenntteenneeennneeeanneeennenns 104
2.9. YpaBiieHHE BOJAHBIM PEKUMOM IPH MOMOILIHN OCYIIUTENBHBIX U
OCYIIUTEIBHO-YBIIAKHUTEIBHBIX CHCTEM. ... .uuutteennttaeeenneeeeeeaneeeeeannnaeens 107

2.10. Tunsl 1 3JIeMEHTHI OPOCUTENBHBIX cucTeM. CIOCOOBI M TEXHUKA MOJUBA. ....112

245



2.11. IIpoexTupoBaHuE B IJIaHE OPOCUTEILHOM CETH MPHU Pa3HBIX CIIOCO0AX

0] 010 ) 1115) 21 5 (P 132
2.12. Pacxoapbl BOAbI B OpOCUTENBHOM ceTH. KOHCTpYKIIMHU OPOCHUTEIBHBIX CUCTEM.

Pa3Mephbl 3aKpBITHIX TPYOOTIPOBOIOB M KAHATIOB. ..t uuveeennreeenneeeanneeeanneeennnenn 143
2.13. VICTOUHUKH OPOIIICHHS . . . .+t e e e ennateeennnaeeeesannneeeesanneeeeanneeeeeennnenesnn 155
2.14. CoopyKE€HUS HA OPOCUTETBHBIX CHCTEMAX ...t nnrrreeeernnnneeeennnneeeenneennns 164
2.15. OpocuTenbHbIE CUCTEMBI B YCIIOBUAX 3ACOJECHHBIX 3EMEIIb. .. \uvvveeeennnnns. .. 172
2.16. OpocuTesbHbIE CUCTEMBI B YCJIOBUSAX OPOIICHHSI CTOYHBIMHA BOJAMH. . ........ 190
2.17. PUCOBBIE OPOCUTEIIBHBIE CHCTEMBL. . ... e euueeteeeeetteeeeaateeeeenneeeeeennnnen 200
2.18. YnpaBneHue BOAHBIM PEXUMOM C IIOMOILBI0 OPOCUTENBHBIX CUCTEM. ........ 205

PA3JIEJI 3. CHEIIMAJIBHBIE BUJbI MEJIMOPAIIMI. OXPAHA

OKPYKAIOIIEHA CPEABI IPU TUAPOMEJIMOPAIIUAX.................... 208
3.1. PerynupoBanue ypoBHsI TPYHTOBBIX BOJI B YCJIIOBUSIX HACEJICHHBIX MyHKTOB U
MPOMBIIIIEHHBIX MPEATIPHATHM . ...eeeeeevrrreeeeennirrieeeeeenirrreeeesensiennnneeessnnnneeessnnans 208
RIVA B (03161011 01 (532 0% (S 15 (S0 T 214
3.3. CnocoObl ¥ COOpY>KEHUS AJIs 3alIUThl TEPPUTOPUIA OT TOBEPXHOCTHOTO
CEUROINS:075: 87810031 0N0)10) (515175 P 216
3.4. PekOHCTPYKIIHS THIPOMEIUOPATUBHBIX cucTeM. OCHOBHBIE 3a/1a4n

Y HEOOXOIUMBIC MEPOTIPHITHIS .« . .vveeneteeeeneeenateeenateeenneeeanaeeeaeeenneeennneanne 228
3.5. Opo3ust TpyHTOB. CIOCOOBI OOPBOBI C APOBUEH. .. .'uveveeneeeaeieeeiieeieennnn, 230
3.6. ITpupo100XpaHHbIe MEPOIIPUATHS B 30HAX OCYIIUTEIIbHBIX U OPOCUTEIIBHBIX

LY (50105 (0] 012111 1 SRS NS4 1 |
(03117 (V0 (W1 11711 S P 244

246



HABYAJIbHE BUJIAHHA

HIKYJIH CEPI'T FOXUMOBUY,
BJIATOJAPHA I'AJIMHA IBAHIBHA

Koncnekr nexkiii
«OCHOBMU I'lTIPOMEJIIOPAIIII»
(151 CTYIEHTIB 3 KypCy AEHHOI 1 3204HOi ()OpM HaBUaHHS
OCBITHBO-KBaJTI(piKaLIMHOTrO P1BHS OaKaiaBp, HAPSAMY MiATOTOBKU
6.060103 «I'igporexnika (Boaui pecypcu)»

(Poc. MoBO10)

Penakrop: 3. 1. 3auyesa
Kowmm’totepue Bepctanns 1. B. Boaocoocaposa

[Tman 2010, mo3. 57 J1

[Mian. no npyky 25.11.2010 dopmar 60x84 1/16
Jpyk Ha pizorpadi VM. gpyk. apk. 10,3
Tupax 50 mp. 3am. Ne

Bunasens 1 BUTOTOBIIOBAY:

XapkiBchbKa HaIllOHAJIbHA aKaJeMis MICbKOTO TOCIOapCTBA,
ByJ1. PeBomromnii, 12, Xapkis, 61002
Enexktponna anpeca: rectorat@ksme.kharkov.ua
CBiouTBO Cy0’€KTa BUIaBHUYOI CITPaBU:

JK Ne 731 Big 19.12.2001



