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BBEJIEHUE

KoHcIeKT nekuuii HanmucaH B COOTBETCTBUU € MPOrpaMMmon Kypca «OCHOBBI
TUIPOMEITUOPALMN» U YY€OHBIM IUJIAHOM JJIsl CTYJIEHTOB JHEBHOM M 3a04HOM (hopm
oOy4eHus1, CTYACHTOB CIEUAIBHOCTH «BomocHa0XkeHne U BOAOOTBEACHUEY.

B KOHCIIEKTE NPUBEIEHBI OCHOBHBIE TEOPETUYECKHUE U NMPAKTUYECKHUE ITOJI0MKE-
HUS O BUJAX MEJHOpALUil, BOJZHOM PEXUME I'PYHTOB; TEXHOJOTUAX PETYIMPOBAHUS
BOJHOI'O PEXMMa TPYHTOB; TUIAX M KOHCTPYKLUHMH THAPOMEIMOPATUBHBIX CHUCTEM,
OCHOBHBIE ITOJIOKEHUS 110 MPOESKTUPOBAHUIO U METO/bl MHKEHEPHBIX PacdyeToB I'UJ-
POMEIMOPATUBHBIX CUCTEM, O CIIEUAIIBHBIX BUJIAX MEIMOPALUH.

W3noxxeH ombIT paboOThl THUAPOMEIHOPATUBHBIX cHCTeM. [Ipu 3TOM aBTOpPHI
0000IIAI0T U CUCTEMATU3UPYIOT MAaTepUall, IIUPOKO UCIOJIb3YS ONBIT U3yYEHUs Kyp-
ca B apyrux BY3ax Ykpaunsl, B yactHocTh HannoHanbHOro yHUBEPCUTETA BOJAHOIO
XO351MCTBA U IIPUPOIOIOIb30BaHUS I'. POBHBI.

KoHcnekT nexuuii npeaHazHaueH ais cTyneHToB 3 KypcoB BY3oB, koTopsie
TOTOBSIT CHEIMAIUCTOB B 00JAaCTH BOAOCHAOKEHUS, KaHAJIU3allMH, PAllMOHAIBLHOTO

HCII0JBb30BaHUA U OXPaHbl BOOAHBIX PECYPCOB.



PA3JIEJI 1. BUJbI MEJIMOPAIIMN. BOJHUM PEXXKUM I'PYHTOB.
TEXHOJIOI'USA PEI'YJIUPOBAHUA BOJAHOI'O PEXKUMA I'PYHTOB

1.1. Buasl meuopanun

CIoBO «MeIHopalys» MPOUCXOIUT OT JIATUHCKOTO ciioBa Melioratio,uto B me-
PEBOJIE HA PYCCKUM SI3bIK O3HAYAET yJIydlleHUEe. B COBpEMEHHOM NOHATHH MEIuopa-
sl — 9TO CUCTEMAa OPraHU3alMOHHO-XO3AUCTBEHHBIX U TEXHUYECKUX MEPOIPUITHH,
HAIpPAaBJIEHHBIX HA KOPEHHOE yJy4IlIEHHE 3eMeJib B LIESX CO3/aHusi Haubosee Ona-
TONPUATHBIX YCIOBUN ISl Pa3BUTHSI CEBCKOTO XO3sIICTBA MJIM OOIIEr0 037A0pOBIIe-
HUSI MECTHOCTH.

[Io BO3IEUCTBUIO HA MTOYBY U PACTEHUS PA3IUYAIOT BUABI MEJUOPALUN: 2u0-
pomexHuuecKue, azpomexHu4ecKue, 1eCOmexHuyecKkue, Xumuieckue u Kyabmy-
pomexHuuecKkue u Ap.

Haubonee cyuiecTBeHHOE BIUSHUE Ha yIydlleHHE MPUPOIHBIX yCIOBHUIl OKa-
3bIBACT CEbCKOX03AUCHMBeHHble 2UOpomexnuueckue meauopayuu (opomenue, o0-
BOJIHEHHE U OCYIIIEHHE), H3MEHSOIINE BOAHO-BO3IYIIHBIA PEKHM MTOYBHI.

Azpomexnuueckue meauopayuu NPUBOAIAT K U3MEHEHHUIO COAEP/KAHUS B I10Y-
BE€ PAa3JIMYHBIX MMUTATENIbHBIX FJIEMEHTOB U 00ECIEUNBAIOT B KOHEYHOM UTOTE MOBBI-
LIEHHE €€ TUIOAOPOIUSI.

Azcpomexnuueckue menuopayuu BKIOYAIOT MIPAaBUIbHBINA BBIOOP INIyOMHBI U
HAIpPAaBIICHUSI BCIAIIKH, TMOYBOYIIyOJEHHUE, 3alTy’)KEHUE KPYTHIX CKJIOHOB, yIydlle-
HUE JIYTOB ¥ MacTOMUII, CHETO3aIepKaHUE.

Ilon 1ecomexnuueckumu menuopayuamu NOAPa3yMEBACTCS YIydIIECHUE 3€-
MeEJb MYTEM BBIPAILMBAHUS IPEBECHON WJIM TPAaBSIHUCTOM PACTUTEIIBHOCTU B COYETA-
HUM ¢ JapeBecHOM. Crofa OTHOCSTCS OOJECEHME MECTHOCTH, 3aKpEIUICHHE JIBUXKY-
IIUXCA NECKOB, CO3/IaHUE MOJIE3AUIUTHBIX JIECHBIX I10JIOC U T.1.

[Ipu xumuyeckux menuopayusax 1 yaydlleHUus 3eMeilb, 0COOCHHO 3aCOJICH-
HBIX, B I0YBY BHOCAT TUIIC, U3BECTb, CEPHYIO KUCIOTY, Ae(eKalMOHHYIO I'psA3b, (oC-

doputHyto MyKy #u Ap. K XUMHYECKUM MEIHOparisiM OTHOCHUTCS HCIOJIb30BAHHE
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pa3INYHBIX repOUIUA0B 1751 OOPHOBI ¢ 3apacTaHUEM MEIHOPATUBHBIX KaHAJIOB, MPU-
MEHEHHUE MOJIMMEPOB AJISl CHIKEHUS (PUIBTPALIMOHHBIX MOTEPh BOJBI U3 BOJOEMOB U
KAaHAJIOB.

Kynemypomexnuueckue menuopayuu 1mo3BOJSAIOT YIydllaTb COCTOSHHUE IIO-
BEPXHOCTHM TIOYBBI MyTEM YAAICHUS KAMHEW, THEW, KYCTapHUKOB, TUIAHUPOBKHU IIO-
BEPXHOCTH.

OObeKTaMU CeTbCKOXO3WCTBEHHBIX MEIHOpAIMii MOTYT OBITH 3€MIIU: C He-
O1a20NPUAMHBIMU YCTIOBUAMU 600HO-6030YyUiH020 pexcuma (0onota v 3a00710UCH-
HBIC 3€MJIH, 3aCyIUINBIE CTEIH, IMOIYITYCTHIHN U ITyCTHIHN); ¢ HeONA2ONPUAMHBIMU
Qusuueckumu u xumuyeckumu ceoiicmeamu (3aCOICHHBIE, TSDKENBIE TIUHHUCTHIC
TOYBBI, TICCKH U T.I.); HOOGEPHCEHHbIE 6PEOHOMY MEXAHUYECKOMY 6030€liCHEUI0
6006l unu eempa (OBparu, JETKO pa3MbIBA€MbIi TOYBEHHBIN MMOKPOB, TEPPUTOPUH
CKJIOHOB), HA KOMOPbIX OCYU{eCMBIIACM C NPOMUBOIPO3UOHHBIE MEPONPUAMUL.

HaubGomnbimas 3¢ ¢pekTHBHOCTL MeJIMOPANMMH TOCTUTAETCS TPU KOMITJIEKCHOM
UX INPUMEHEHWH, KOTZa, HAaIpUMEp, OPOLICHHE COYETAETCA C APEHUPOBAHHUEM, a

OCYIICHHUCE - C ICPUOIUICCKHUM OPOIICHUEM 3C€MCEIIb.

1.2. Pa3zButre u 3 PeKTUBHOCTH T'HAPOM eJTUOPALUIA

Menuopanuu Ha 3€MHOM IIape HavYaJid MPUMEHATHh 3...4 THICJIET 0 H.3. B
Erunre, Kutae, Uaauu. B Upake, B nomune pex Turpa u Edpara, 1o Hamux gHen
COXpPAaHUWIIUCh OCTAaTKU opocuTenbHoro kanana Hapsan. Ot Uunuu, Kuras, Erunra,
Upaxa uepe3 Ilanectuny, Cesepuyro Adpuky, Ucnanuto u Uranuio opomienue pac-
IPOCTPAHWIOCH HA 3ama/l.

Opomenne Ha Tepputopun ObiBiiero CCCP mpuMeHsUioch €lle B JaJIeKOi
apeBHocTH (B mosimHax pek Temken u Myprad B TypkMeHUCTaHEe, B HU30BbSIX AMy-
napeu, Ceipaapeu, 3epabmana). K Xl Beky 10 H.3. OTHOCHUTCS COOpY)KEHHE psja
KaHaJIOB U BOJOXPAaHUIIUII B 3aKaBKa3hbe.

[lepBbie cBemeHUs 00 OCYIIMTENBHBIX paboTax Ha TeppuTopuu Poccuiickoit

umnepun otHocsaTes kK X-XV Bekam (B Hosropone, Mockge). B 1802r. HauaTsl pa-
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OOTHI 1O OCYIICHHUIO OOJIOT B Psiic CEBEPHBIX M CEBEpPO-3aMaaHbIX ryoepHuii Poccun,
rJIaBHBIM 00pa3oM B okpecTHOcTsX [lerepOypra, MockBbl, MUHCKa U APYTUX TroOpo-
noB. B 1853 r. Ha 3a0o0s0ueHHbIX 3emisix [opbl-I'operikoro y4eOHOTO 3aBeneHUS
(aptHe Benmopycckast cenbckoxossiicTBeHHas akaaemusi) A.H. KosznoBckum 3aiosxeH
NepBbld B POCCMUCKOW HMMIIEpUM TOHYAPHBIA APEHAX, COXPAHUBIIMMCA O HAIIUX
JTHEH.

B nepuon ¢ 1848 mno 1882r. 3HaunTeNnbHO BO3POCIH ILIOMIAAN OPOIICHUS B
3akaBkasbe, Ha CeBepHoMm Kaskase, [loBoimkbe. [Tocne 3acyxu 1891r. B Poccuu cra-
JU yNIeNsATh BHUMAaHUE METHOPAIlUU, XOTSA B T€X YCJIOBHUSIX MEITHOPATUBHBIE PAOOTHI
HE MOJYYWIH MHPOKOoro pazmaxa. OcoOeHHO OypHO Havayia pa3BUBATHCS MEIHOpa-
s B nepuoa CCCP nocne 1917rona: aexkper 006 opraHu3aliid OPOCUTEIBHBIX pa-
6ot B Typxkmenucrtane; mian ['ODJIPO. B cooTBeTCTBUY C IIaHOM MpeaycMaTpuBa-
nock ocymenre 30...40miH. ra u opomenue 8 muH. ra 3emens. K 1940r. oporrae-
Mble Tutomaan gocturainn 6320TkIC. ra.

B nepuoa ¢ 1946mno0 1950r. HauaThl paboOThI MO OPOIICHHUIO HA MECTHOM CTO-
K€, CTPOUTENBLCTBY MPYJIOB U BOJOEMOB, JalbHEMIIeMy pa3BUTHIO opouieHus: Ha Ce-
BepHoM KaBkaze, Ykpaune, 3akaBkasbe, [loBomxkbe, Cpenneit A3uu, o CTpOUTEIb-
ctBy Kapakymckoro xanana. O0 3¢g¢ekTHBHOCTH PadOThI 110 MEIHOPALUU 3€MEIlb

MOYHO CYJIUTh MO JaHHbIM Ta0OJ. 1.1.

Tabnuna 1.1 -Poct yposkalilHOCTH CEIbCKOXO03HCTBEHHBIX KYJIbTYp Ha OPOIIAEMBIX
3eMUIsX, n/ra

KyJasTyphbl 1965 1966-1970 | 1971-1975 | 1976-1980
3epHoBEIC (BCero) 13,8 19,2 25,4 36,6
[Mmrennna o3umas 12,9 18,6 24,2 30,8
[Tienuna siposas 8,0 11,6 12,5 15,3
Kykypysa 22,4 27,0 36,5 49,7
Puc 26,9 33,8 38,6 39,4
XJTOTIOK-CBIPEIT 23,2 24,1 27,3 29,3
CaxapHast cBeKJIa 229,0 327,0 313,0 309,0
Ogomuu 135,0 145,0 158,0 178,0
CeHOo MHOTOJIETHUX TPaB 39,0 43,7 66,5 51,4

PazButne MCIIMOpalu — BBOJ HOBBIX HJIOH.I&,Z[CI\/i, CTPOUTCIILCTBO KaHAJIOB, pPC-

KOHCTPYKIHUA MCIMOPATHUBHBIX CHUCTEM — IpCAIojaracrcsa MIpOAJOJDKHTL BO BCEM



CHI'. B VYkpauHe mioiiaad OpoOIIa€MbIX 3€MeNb MPEIyCMaTPUBAETCS JIOBECTH 0
4...4,2M7H. Ta ¥ OCYIIEHHBIX - 10 3,9-4,0miH. ra. [IpenycmaTpuBanoch 3aBepIicHHe
ctpoutenbcTBa Kaxosckoit, [lepBomatickoit, Ceporo3ckon, JlyHai-/{HeCTpOBCKOUN U
[Ipra3oBCcKoOil OPOCUTETBHBIX CUCTEM, 00ECIEUeHHE BBOJAA B IKCILTyaTallMI0 HOBBIX
opomaeMbIx 3eMenb B 30He CeBepo-KpbIMCKOTro kaHasia, OCBOEHUE NEPEYBIAKHEH-
HBIX 3eMeJb yKpauHckoro [losechs.

[Iporpamma pa3BUTHS METMOPALMM 3E€MEIIb - BAXKHEWINAs XO3AMCTBEHHAs 3a-
Jaya, pelieHre KOTOpoil crnocoOCTBYET YCTOMYMBOMY Pa3BUTHUIO arpapHOro CEeKTopa

DKOHOMHMKHU Y KpauHbI.

1.3. IlpupoaHo-KINMaTHYECKHe YCIOBUA U HEOOXOAUMOCTH

rUIPOMeTHOPALM I

Br160p crioco60B mpoBeieHNs THAPOMENOPAIIN 3aBUCUT BO MHOTOM OT KOM-
MJIeKca MPUPOIHBIX YCIOBUH - KIMMaTa, MOYBkI, penbeda u ap. [lo mpupogasiM yc-
JIOBHSIM, B YACTHOCTH, MO KOJIMYECTBY OCAJKOB M TEIUIa 00JacTH YKpauHBI CyIIECT-
BEHHO OTJIMYAIOTCS. 3aCyILIMBBIC I0KHBIE pailoHbl 1 KpbiM, a Takke, Hanpumep, Te-
peyBIaXKHCHHBIE 3aIaIHBIE I CEBEPO-3aIaIHbIe 00JIACTH.

Hns ctpan CHI' koHTpacThl enie 0osee pasutenabHbl. B Tabmn.1.2 nmpuBeneHbl

OCHOBHBIE KJIIMMAaTUYECKHE MMOKa3aTean npupoaubix 300 CHI'.

Tabnuna 1.2 -OcHOBHBIE KIMMAaTHYECKUE MOKa3aTenu npupoausix 304 CHIT
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B Vkpaune B necHOl 30HE 0CaJKOB BBITIAACT OOJBIIE, YeM UCIIAPSETCs BIIarH,
MO3TOMY 3/1€Ch Ha0II0IaeTCs NepeyBIaXKHEHNE U 3a001auuBaHue TIOYB, YTO BHI3bIBA-
€T HEOOXOIMMOCTb B IPOBEIECHUHU OCYIIUTEIbHBIX Menuopauuil. B necocrenHoi,
CTEIHOM 30HaX 0CaJKoB BhimagaeT B 1,4...9pa3 MeHblie, ueM ucnapsiercs Biaru, mno-
ATOMY 3/1€Ch BO3HHMKAET NOTPEOHOCTh B OPOLIEHUH. JlecocTenp XapakTepHa Jisl LeH-
TpaJIbHbIX YEPHO3EMHBIX OOsacTell Y KpauHsbI.

OcHOBOMNOJIO)KHUK OTeduecTBEHHBIX Menuopaunidi A.H. KocTsikoB mpemnoxun
IPU BBIJECJIIEHUU 30H PAa3JIMYHOrO YBJIAXXHEHMsSI MOJIb30BAaThCS KOAPPUIUEHTOM BOJ-

HOro Oajanca

K=pP/E, (1.1)

rae [ - kodhPUIMEeHT uCnoib30BaHus 0CaiKoB; P - ocanku 3a rof, MM; E - uc-
napsemMocTtb, MM. YacTte eBponerickoi tepputopun CHI' paznenena A. H. Koctsiko-
BBIM Ha TPH 30HBI: N30BITOYHOTO yBIAKHEHHS — K >1; HEyCTOMYUBOTO YBIAKHEHUS —
K=1 u wnenocrtatounoro ysinaxuHeHusi - K<1. [lo KocTakoBy XHbIE U IOTO-
BOCTOYHBIE PallOHBI Y KpaWHbI OTHOCSTCS K 30HE HEIOCTATOYHOTO YBJIAXKHEHUS; 1IC€H-
TpaJbHasi U CEBEPO-BOCTOYHAS YACTU — K 30HE HEYCTOMYMBOIO YBJIAKHEHMS; 3aria/l-
HbI€ U CEBEpPO-3alaHble — K 30HE N30bITOYHOTO YBIAKHEHHUS.

[IpakT4eckn BCe MPUPOIHBIE 30HBI U IPUPOIHO-XO3UCTBEHHBIE PAOHBI Y K-
pauHbl HYXJAIOTCA B MPOBEACHUM CEJIbCKOXO3IMCTBEHHBIX T'MIPOTEXHUYECKHX Me-
JIMOPALUAM.

K 2000r. mmonianu ocymaeMbiXx 3eMeb B YKpauHe IUIAHUPOBAIOCH JOBECTH

10 3,9...4,0mu1H. Ta.

1.4. BoaHblii peskxuM rPYHTOB MeJTHOPHPYeMbIX TeppuTopuii. [IpnunHbI

Hey/10BJIETBOPUTEJIbHOI0 BOJHOTO PeKUMA TPYHTOB

Menuopanius opolieHueM UMeeT CBOM ocoOeHHOocTH. HeobxomumocTh B Hel
OIIPEAEISAECTCA HENOCTATKOM BOJbI B ITouBe. [Ipu Hemocrarke Biaru B IO4YBE CHUXKA-

€TCi1 MHTCHCHUBHOCTD MI/IKp06I/IOJ'IOFI/I‘-IeCKI/IX IMpoIcCCOB. HOI[ BJIMSTHUCM OPOIICHUSA



MOET MEHSATHCSI Ka4eCTBO TPyHTOB. KauecTBO OpOCUTENbHON BOJBI XapaKTepU3yeT-
Csl CIEAYIOIIMMH OCHOBHBIMH TIOKA3aTENISIMHU. TEMIIEPATypOH; HAJIMYHEM B3BEIICH-
HBIX YacCTHIl; MUHepanu3anuen. [lonnxkaercs Temreparypa MouBbl, MOBBIIIACTCS €€
TEMJIOEMKOCTh M TEIUIONPOBOIHOCTL. Hu3kast TemriepaTypa BOAbl B HICTOYHUKE OPO-
IICHUS MOKET TaK)Ke€ OKa3blBaTh HETaTHUBHOE BIIMSHUE HA pa3BUTHE pacTeHuiu. [Ipu
OOMJIBHOM YBIAXXHCHHHM (OpOIIEHHH) 3eMeNIb CTPYKTypa IIOYBBI pa3pyliacTcs,
YMEHBIIIAETCSI TOPUCTOCTh, YXYIIAETCS €€ BOJOOOMEH, IPH 3TOM BO3MOXHO TTOBBI-
IIICHHWE YPOBHSI TPYHTOBBIX BOJ, YTO NMPUBOJIUT K 3a00IaUMBAHUIO 3€MeJIb, a TP MU-
HEpaJIM30BAHHBIX TPYHTaX K WX 3aCOJICHHIO. BBICOKash KOHIIEHTpAIHS B3BEIICHHBIX
BEIIIECTB, TAKUM O0Opa30M, MOXET OKa3bIBaTh OTPHUIATEIHPHOE BO3JEHCTBHUE HAa BO/I-
HBI pexxuM rpyHTOB. C ApYyroil CTOpOH B3BEIICHHBIC BEIIECTBA MOTYT COAEPKaTh
[IEHHbIE KOMITOHEHTHI, MUTATEIbHBIC BEIIECTBA, UMEIONINE OONBIIYI0 arpoXuMHUYe-
CKYIO IIEHHOCTh. MUHepanu3aIs opoCUTEILHON BO/Ibl B HACTOSIIEE BPEMSI CUUTAET-
cs1 Oe3BpeIHOM U1 OOJIBIIIMHCTBA paCTECHUM B mpeneiaax 2-5r/i, a 11 coneycTonyu-
BbIX pactenmii 10-12r1/n. B xadecTBe KpUTEpHUS NPUTOTHOCTHA BOIBI JUISI OPOIICHHUSI
H.H. AntunoseimM-KaparaeBeim u I'.A. KagepoM npumMeHeH MoKa3ateslb BEIWYUHBI
MOHHOI0 0OMeHa

- rCa+rMg (1.2)
rNa[0238C’ '

rae K —koaddunment nonnoro oomena; r Ca r; Mg r; Na skBuBajaeHTHOE CO-
JepKaHrue KOMIIOHEHTOB B Bojie; C — MUHEpaau3aliis BObl, I/I1.

Bony cunrarot He npuroaHoit ais opomenus npu K<1 u npurognoit K>1.

Na

141 C—M >4 BO3MOKHO OCOJIOHII€BAHHUEC ITOYBEI 34 CUCT IIOITIOIICHHA MOHA
a+ Mg

IIp

HaTpus. Ocob0 onacHO Hanu4ue B BoJe coJbl. OCOJOHIEBAaHUE CO BPEMEHEM JIENAcT
MX HE MPUTOIHON K UCTIOJIB30BAHUIO.

Menuopanust OCyIIeHHEM BBITIOIHAETCS Ha W30BITOYHO YBIA)KHEHHBIX 3eMIISX.
N36bITOuHO yBHakHeHHBbIE 3emiH, o A. JI. bpyaacToBy, nenst Ha Tpu BHJA: MUHe-
pasibHbIe U30BITOYHO yBIAXKHEHHBIE 3eMJIH, 00J0Ta U 3a00JI04eHHbIE 3eMiId. MuHe-
pasibHbIe N30BITOUYHO YBIIAXXHEHHBIC 3€MJIU - 3TO 3€MJIM, OOJIbIIIas YacTh TBEPAOH (a-

3bl KOTOPLIX IpPEACTABICHA MHUHCPAJIbHBIM BCHICCTBOM - IIE€CHAHBIMH, T'IMHHUCTBIMU
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WM TBUIEBATHIMHM yacTuiamu. CiemyeT pa3inyaTh MUHEPAIbHBIE H30BITOYHO YB-
Ja)KHEHHbIE 3eMJIM BPEMEHHOTO WJIM MOCTOSHHOTO M30BITOUYHOTO YBIIAXKHEHHs, Clia-
00-, cpeIHe - HWIIM XOPOIIIO BOJAOMPOHUIIaeMbIe. B pe3ynbTaTe MPOMBIBHOTO peXuMa U
JEPHOBO-TIOA30JUCTOrO MpoIlecca MOYBOOOPA30BaHUSI B 3TUX TPYHTaX MOSBUICS
rieeBbiil ropu3oHT (Ha riryoune nmpumepHo 50... 70cM) 1 BeIpaXkeHa KUCIIas peaKius.
Ha orneenHpIx cnaboBOAONMPOHUIIAEMBIX MPOCIOSNX, KOAPUIIMEHT GUIbTpAIIUN KO-
topeix He mpesbimaer 0,01... 0,1m/cyT., BO BpeMsi BECEHHETO CHETOTAsHHUS W IIPH
BBITTA/ICHUU MHTCHCUBHBIX OCAJKOB 00pa3yeTcsi BEPXOBOKA, BHI3BIBAIOINAS BPEMEH-
HOe mepeyBiaxHeHne moyB. K BpeMeHHO M30BITOYHO YBIA)KHEHHBIM 3€MJISIM OTHO-
CSITCSl TAaKXKE MOWMBI PEK, MEePUOANYECKU 3aTaIIUBAEMble BECECHHUMU WJIU JIETHUMU
MIaBOJIKOBBIMU BOJIaMHU.

3aMKHYTBIC TTOHMKEHHUSI B TMOWMAaxX PEK, YYACTKH, YBIAXKHSCMbIE HATIOPHBIMU
TPYHTOBBIMH BOJIaMH, a TaKXKe TOJTOIUIIEMbIE 3€MJIM B 30HAX BOJOXPAHUIIMII U 03€P
OTHOCSITCS K TIOCTOSITHHO M30BITOYHO YBJIQXKHEHHBIM 3E€MIISIM.

MuHepanpHble 3eMJIM XapaKTePU3YIOTCS TAaKUMHU BOAHO-(U3NYECKUMHU CBOIi-
CTBAaMH: BOJIONPOHMIIAEMOCTh, BJIATOEMKOCTb, MEXaHWUYeCKud (rpaHysoMeTpHuue-
CKHI1) COCTaB, INIOTHOCTh, IIOPUCTOCTH | JIP.

OcHOBHOE oTJIMUUE 0OJIOT U 3a00T0YCHHBIX 3eMeJb OT JPYTHX BHUIOB 3€MENTh-
HBIX YTOJWH - HaJW4Me Ha WX MOBEpXHOCTH ciosi Topda. Topd - 3To opranmueckas
Macca, oOpa3syromiasicsi B pe3yJibTaTe OTMUPAHUS U HEMOJHOTO Pa3fioKEHHUsl pacTu-
TEIBHBIX OCTATKOB B aHAYPOOHBIX YCIOBHUSX.

BoJioTo - 9acTh 3eMHOI MOBEPXHOCTH, XapaKTEPHU3YIOMIAsCS OOMIHHBIM 3a-
CTOWHBIM WJIA CJIA00TIPOTOYHBIM PEKUMOM YBIKHEHHUS BEPXHUX TOPU30HTOB IMOY-
BbI, HA KOTOPOH MPOM3pacTaeT THUIMHUYHAs OOJOTHAs PaCTHTEIHHOCTh, UACT MPOIECC
Top(oHAKOIIEHHUS, TPUYEM MOILTHOCTH Topda cocTaiseT Oonee S0 cMm.

[TouBsl co cinoem Topda g0 50 cM Ha3pIBatOT 3a00710UYCHHBIMH. 3a00JI0YEHHBIE
TIOYBBI, B CBOIO OUEPE/Ib, ICIISAT HAa TOPPSIHUCTO-TIOA30IMCTO-TIIeeBbIe (10 15 cMm Top-
¢a), ropdstarcTo-TIIeeBbIe (10 25 cM) U TopdsiHO-TIIeeBbIe (Topda ot 2510 50 cMm).

Topdsiankn 0071a1a10T BEICOKOW BJIArO€MKOCTBIO - CIIOCOOHOCTBIO TIOTJIONIATh

00JIBIIIOE KOJIMYECTBO BOJBI (TOpd mpu 3TOM HAOyXaeT) M XOPOIIO yACPKHBATh €€,
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YTO SIBJIIETCS OJHOW W3 MPUYUH TOCTOSHHOTO WM JIJTUTEIBHOTO TMEPEyBIAKHCHUS
00J10T.

Heocymennbiii Topd comepxut mo oobvemy 88...97%Bosas1, 2...10%cyxoro
BemectBa U 1...7%ra30B. [y ToppsTHUKOB XapaKTEPHBI MOBBIIIEHHAS BOJOTPOHU-
[[aeMOCTh B TOPU30HTAIHHOM HaIpaBIICHUH, HAJMYME KPYITHBIX TOP M XOJIOB B MeEC-
Tax, IJIe pa3ioKuiIuch credau u kopau. Koadgdunument dunbrpannu Topda 10 ocy-
nieHus: coctasisieT B cpeqem 0,2...2,0m/cyT, B mporiecce OCYIICHUS W yIUIOTHEHHUS
TOp(sTHON 3aJIe’KU OH MOKET YMEHBIIIAThCS B IBa-TPHU pa3a u OoJiee.

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

3a00JI04EHHOCTh B CEBEpO-3alaJHbIX paiioHax YkpauHbl coctaBiseT 19,4%
o0riei mromaay paiiona. Obmas mIom@aab NepeyBIaKHEHHBIX 3eMeb Y KpauHbl CO-
craBnsger 4,57 maH. ra, uz Hux TopdsHO-60m0THRIX 1,33 MutH. Ta; 61% GonoTHOTrO
dboHaa pecmyOIUKH COCPENOTOYEH B IMOJIECCKUX 00JIACTSX. 3HAYUTEIHHO TEpEyB-
JKHEHBI MUHEpPATbHBIC 3eMJITU 3armaTHbIX oOnacrei YKpauHsbI:

NBano-®dpankosckoii - 45%,3akapnarckoii - 40, YepHosuukoit - 22%.

Puc. 1.1 -Tunst 60J10T:
a- nusuHmbvie, 6 - gepxosvie; 1 - nosepxnocms bonoma Ha pazuvix ¢aszax pazeu-
must; 2 - MuHepaibHOE OHo; 3 - peka; 4 - yposensb epyHmMosbix 600
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Tunbl BOTHOr0 MATAHMSI, OTIPE/IEISIOIIIE IEPEYBIAKHEHHOCTh 3eMedb (prc. 1.2):

1. AtmocdepHbIe OCcaIKu.

2. 'pyHTOBBIEC BOJIBI, OAPA3/CIIEMbIC HA: a) O€3HAMIOPHBIE, MTOCTYIAONINE Ha
TOHIDKEHHBIE YYaCTKH CO CTOPOHBI CKJIOHOB; 0) HAIOpHBIC, MOCTYMAIOIIUE Yepes3
«OKHa» (pa3MBIBBI) BOJOIPOHUIIAEMON TOJIIM WM IOJ JABJICHHEM IPOCAYHBAFO-
muecst 4yepe3 caadopOHUIIAEMBIH CIIOH (KalmHUIIPHOE OIMUTHIBAHKE).

3. HambIBHBIE TIOBEPXHOCTHBIC BOJIBI, TIO/Ipa3/ieisieMble Ha: a) PYCJIOBbIC, WM
AJUTFOBHAIIbHBIC, TIOCTYMAIONINE Ha MIOMMBI M3 PeK BO BPEMs Pa3IMBOB; 0) CKIOHOBEIE,
WIN JEOBHANIbHBIE, TIOCTYNAIOIINE C MPWIEratoIluX BOJOCOOPOB B MEPHO/bI CHE-
TOTassHUSL Y JINBHEW.

4. OuibTPALMOHHBIE BOJBl — MPOCAYUBAIOTCS U3 BOJOXPAHUIIMIL, O3€P U PEK
IIPY BBICOKOM ITOJIOKEHUHU YPOBHEH BOJBI B HUX.

Xapakmephnasa npuduna u30blMOYHO20 Y61A)HCHEHUs TIOUMEHHBIX BOJOIPO-
HUIIAEMBIX 3€MEJIb - OJIM3KOE K MOBEPXHOCTH 3€MJIM 3aJIETaHME YPOBHSI I'PYHTOBBIX
BOJ.

[lonoxenue ypoBHS TPYHTOBBIX BOJ Ha BOJOIPOHULAEMBIX TPYHTaX - YHUBEP-
CaJIbHBIIN MOKa3aTeslb BOJAHOTIO PEKUMA, CYMMUPYIOLUI BCE 3JIEMEHThI BOAHOIO Oa-
JIAHCA ¥ YYUTHIBAIOIIMM CTEIIEHb €CTECTBEHHON APEHUPOBAHHOCTH TEPPUTOPHUM ped-

HOH CETHIO.

Puc.1.2 -Tumsl BOJHOTO MATAHUSA.
a —ammocghepHnvie ocaoku, 6 — epyHmosvle be3HanopHbvle 800bl,
8 — 2PYHMOBble HANOPHbBLE BOObL, & — HAMbBIBHLLE PYCI0BbLE 800bL; O - HAMbIBHLLE
CKII0HO8ble 800bl; 1 - 6000HOCHBII nacm; 2 - sodoynop; 3 - peka; 4 - bbimosoil ypo-
8€Hb 800bL; D - NABOOKOBLILL YPOBEHb B00bL
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B nr06oM MexaypedHOM MPOCTPAHCTBE OCPEIHEHHOE IOJIOKEHHUE YpPOBHS
I'PYHTOBBIX BOJ IS YCJIOBUN OJHOPOJHBIX TPYHTOB U TOPU3OHTAIBHOIO BOAOYIIOpA
MOKHO onpenenuTs 1o ypasHeHusM I'. H. Kamenckoro, BbITekaronum 13 paccMoT-

peHHs TeopuH (PWIBTPALUHU BOIBI IPU HHPHUIBTPAIIMOHHOM mHUTaHuu (puc. 1.3):

Puc. 1.3 -Cxema ecTeCTBEHHOW JPEHUPOBAHHOCTH M YIaCTKOB U30BITOYHOTO
YBIIAKHEHUS B MEXTypeUbe:
1- pexa (ecmecmeennas opena); 2 - noepxHocmb 3emit; 3 - HOLONCEHUE YPOB-
HSl 2DYHMOBBIX 800; 4 - yuacmku uz06imouH020 Y6uadicHeHust, 5 - soooynop

=)/ jes—en, (1.3)

e
malx=/1= = S /7-(2)
g VogsHh (1.4)

I1€ V, Ymax-OpJAMHATHI TOPU30HTA TPYHTOBBIX BOJ COOTBETCTBEHHO Ha PACCTOs-
HUM X OT PEKU U TIOCepeInHe MeX Ty pekamu (pu X=S)M; %o - ypoBEHB BOJIBI B peKe
HaJ[ TJIOCKOCTHIO BOJOYIIOPA, M; p - CPEIHSSI MHTEHCUBHOCTh MH(PWIBTPAIIUUA OCA-
KOB B IMOYBOTPYHTHI, M/CYT; K - K03 duImeHT GunbTpainuu NoYBOrpyHTOB, M/CYT.

AHanmu3 ypaBHEHUW CBUIETEIHCTBYET O TOM, YTO YYAaCTKH M30BITOYHOTO YB-
JaXKHEHUsST U 00J0Ta MOTYT PACIoarathCsi Ha JIIOOBIX dJIEMEHTax U popMax penbeda
- HE TOJBKO B MOMMAax peK, HO M Ha MOJIOTUX CKJIOHAX MEXAYpeuui, Ha Teppacax u
Jla’e Ha BOJOPA3/IEIbHBIX IIATO.

U36b1mounoe ysnasicneHue - BIIEHUE THIPOJIOTMUYECKOE, ONPEAENsieMoe, C O-
HOW CTOPOHBI, HAUIMYHNEM HCTOYHUKOB BOJHOTO NMUTAHUSA, & C IPYrOM - YCIIOBUH, 3a-
TPYIHSIOIINX CBOEBPEMEHHBIN OTBOJ M30BITOYHBIX BOJ. Ha mepeyBnaxxuHeHue rpyH-

TOB BJIMAIOT KIIMMAaTHUYCCKUC YCJIOBUA, pCJ'IBC(I) TEPPUTOPHH, I'COJIOTMICCKOC CTPOCHUC U
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TUAPOTEOJIOTMYECKUE YCIIOBUS MECTHOCTH, a TaKXKe €CTeCTBEHHas JIPEHHUPOBAHHOCTh
TEPPUTOPUH. Y CIIOBUS TIEPEYBIAKHEHUS 3eMeJb CO3/IAI0TCS B MEPBYIO OYEPEdb B 30HE
M30BITOYHOTO YBIIKHEHUS, a 32 TIPENIENIaMH 3TOM 30HBI — B HU3MEHHOCTSIX U TIOMMax
PEK.

Ochoenas npuuuHa u3obIMOYHO20 Y6IaAX CHEHUA TIIMHNCTHIX 1 OTJICCHHBIX TPYH-
TOB - nepuooUtecKoe 3acmausanie Ha UX TMOBEPXHOCTH U B MAXOTHOM TOPU30HTE aTMO-
cepHBIX OCaIKOB U TaJbIX BOJ BCIEICTBUE CIa0O0N BOAOMPOHHUIIAEMOCTH TPYHTOB, 3a-
MEJJISHHOTO TIOBEPXHOCTHOTO CTOKA, HAJTMYHSI MUKPO- ¥ MaKPOTIOHIDKEHHUH.

Ilepeysnascnenue 3eMenb MOXKET ObITh BBI3BAHO U 0€AMENbHOCNbIO Yel08eKd
(anmponozcennoe 3aborauusanue). Coopyicenue 6000XpAHUIULY, YPEIMEPHOE PACXO-
0oeaHnue 800bl NpuU NOIUBAX, TOTEPHU BOJABI HAa (PUIBTPAIMIO U3 KAHAJIOB M JPYTHE
(haKTOpBI MOTYT NIPHUBECTH K TOBBIIMIEHUIO YPOBHS TPYHTOBBIX BOJ M TEpPEyBIaKHE-
HUIO TEPPUTOPUH. YCcmpolicmeo 00PONCHBIX U Opyeux Hacvinell 6e3 6000NPONYCKHbLX
CcoopydiceHull yXyIIIaeT yCIOBUS CTOKA JIMBHEBBIX U TAJBIX BOJ, YTO TaKXe CIOCO0-
CTBYET 3a00JIaYMBAHUIO TEPPUTOPHIA.

Ha puc. 1.4 nokazan rpaduk 3aBUCHUMOCTH BJIQXXHOCTH TOYBOTPYHTOB 30HBI

a’panuu OT TNyOWHBI CTOSIHUS YPOBHS TPYHTOBBIX BOJI, ypaBHEHUE KOTOPOU HMMEET

CJICIYIOLIUM BUL
y=a—b-h" (1.5)
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Puc. 1.4 -I'padux 3aBUCUMOCTH BJIQXKHOCTH MOYBHI OT TJTyOUHBI YPOBHS
TPYHTOBBIX BOJT
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C YUCTOM BJIMAHUA OCAAKOB W MCITAPCHHA BJIAKHOCTHb BCPXHETO CJIOA IMOYBLI

MOYKHO ONPENENINTH 110 CIAEAYIOIEMY ypaBHeHHI0 A. M. fHroms

7=100— 3634 . L (1.6)
N

c

TJe y - CpeAHss 3a BereTauuoHHbIN nepuon BiaxHocTb BepxHero (0...40 cm)
1051 MouBbI, % MOTHON BIAaroeMKocTH; H — cpenHss riiyOrHa CTOSHUSL yPOBHS TPYH-
TOBBIX BOJA, M; Ec - cymmapHoe wucnapeHue 3a BEreTallMOHHBIM MEpUON, MM;
N¢ - cyMMapHbIe OCaJKH 3@ BEr€TallMOHHBIN EPUOJT, MM.

[Tpu Hanu4MK yKa3aHHOW CBA3M MEXY BIa)KHOCTHIO TIOYBBI U TITYOMHON CTOSI-
HUSI TPYHTOBBIX BOJ| IEPEXOJAT OT HEOOXOAMMOM BIaXKHOCTH MOYBOTPYHTOB K Tpe-

OyeMoli TiyOrHE CTOSIHHSI YPOBHSI TPYHTOBBIX BOJI UJIM K HOPME OCYILIECHHUS.

1.5. Hopmpbl ocylieHHs CeJIbCKOX03sIiICTBEHHBIX YIoMid, HACeJIeHHbIX
NMYHKTOB U MPOMbINLICHHBIX NpeanpusaTuii. Kpurunueckas riryOuHa 3ajieranus

YPOBHSI TPYHTOBBIX BOJ

Hopma ocymenus - 3To TpeOyemast riyOrMHa CTOSHUSL YPOBHS TPYHTOBBIX BOJ,
IpU KOTOPOW B KOPHEOOMTAEMOM CJIO€ MOYBBI MOJAECPKUBACTCS ONTUMAIBHBINA IS
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP BOJIHO-BO3IYIIHBIN PEXKHIM.

B cootBerctBuu ¢ /IbH B.2.4-1-99H0pMbI OcylieHus nepeyBilaKHEHHBIX 3€-

MeJib TIpuBeIeHbI B Ta0. 1.3.

Ta6nuna 1.3 -Hopwmbl ocyIieHus nepeyBilaKHEHHBIX 3eMeb

CebcKOX03HiCTBEHHOE Hopma ocymienust, cmM

HCIOJIb30BAHHE nepuo mMpeanoceBHOMN NepPBbIA MecsII B CpelHeM 3a

3eMelib 00padoTKH U cOopa ypo:kasi BereTamuu Bereranuio

[ToneBsie, KOpMOBBIE, 40-60 - 90-110
OBOIITHEIE CEBOOOOPOTHI
40-60 - 90-110
[TactOuma - 70-90 90-110
CeHOKOChI - 40-60 60-80
[Ipumeuanne. MeHbIne 3Ha9€HUS HOPMBI OCYIIIEHHUS MPUHUMAIOTCS JUTSA TIECUYAHBIX M CYyTIECYaHBIX
MOYB, OOJBIINE ~IJIsI CBA3HBIX MUHEPATBHBIX ITOYB U TOP(SIHUKOB
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Hopmy ocymienuns Ha TOpQSHBIX MOYBAX MOXKHO MOIYYUTh W3 (POPMYIIBI

A. M. Sarons

H= 0,028(1007«)%, (1.7)

rae H - cpenHss 3a BereTallMOHHBIA TIEPHO]] HOpMa OCYIIICHHS, M; Y - HE00XO-
aumasi BiaxkHocth BepxHero (0 ... 40c¢cm) cimost mouBsl, % MOIHOW BIAaroeMKOCTH;

Nc ocanku 3a BereTalOHHBIN MEPHOA, MM; E. - CyMMapHOE HMCIIapeHHe 3a Berera-

LIUOHHBIN [IEPUO, MM.

g ycnoBur Ykpaussl, 1o ucciienoBanusam Y kpHUNWIT uM, Hopmbl ocylieHust
npuBeieHbI B Ta0. 1.4,

Hopwma ocymienus ymoOHbIN OKa3aTelh BOJIHOTO PEKUMA, OJHAKO €T0 HEJh3s
OPUMEHSTH K TSHKEITBIM MUHEPAIbHBIM 3€MJISIM, Ha KOTOPBIX B KOPHEOOUTAEMOM CIIO€
B IEPUOJ] BECEHHET0 CHETOTAsSHUS U JIETHE-OCCHHUX JIOKIeH MOXKET 00pa30BhIBATHCS
BEPXOBOJIKA, HE CBA3aHHAs C TPYHTOBBIMH BoJlaMU. Ha Takux 3eMIIX yCTaHaBIMBAIOT
JIOMYCTUMYIO TPOAODKUTENILHOCTh TepeyBiIakHEHUs ([TOITOIJICHUsI) KOpHEoOHuTae-
MOTO CJI0sI, HE BBI3BIBAIOITYIO BEIMOKAHHUS MTOCEBOB M CHIDKEHHSI YPOIKAEB CEINHCKOXO-
3SIICTBEHHBIX KYJIBTYP.

Jlommyctumbie cpoku ocBoOokeHust maxotHoro (0 ... 25¢wm) citost mouBsI OT
M30BITOYHBIX BOJI CIEMYIONIUE. JUIsl 3€PHOBBIX M OBOIMHBIX KyJbTyp 1...2 CyT, mJis
MHOT'OJICTHUX TpaB 2...3CyT.

13 nognaxotHoro (30...50cM) citost n30bITOYHAs BOja JOJHKHA OTBOIUTHCS 3
nocieayromue 2...3CyT., a u3 ropuzonta 50...80cMm - emie 3a 4...6¢yT.

3aTorieHue NOBEPXHOCTU OCYIIAEMbIX 3€MEb JO0MYCKAETCS B 3aBUCUMOCTH OT
BPEMEHHU T0Jla U XapaKTepa MCIOIh30BaHUs. B BereTanroHHbBIN TIEPHO] 3aTOTUICHHE
0€3 CHIDKEHUS YpOKaeB CENbCKOXO3MCTBEHHBIX KYJIBTYp BO3MOXKHO HE Ooliee ueM
Ha 0,5cyT. - 114 3epHOBBIX, 0,8 -1 OBOLIHBIX KyIbTYP M KOPHEIJIONOB U 1...2CyT.
- JUIT MHOTOJICTHUX TpaB. BecHOW He MOmycKaeTcsl 3aTOINICHUE O3MMBIX 3€PHOBBIX.
Jlyra B 3aBUCMMOCTH OT COCTaBa TpaBocMecel MOryT 3aTarmnBaTthes 10 10...25¢cyT.
Yem MEHbIIIE CIOW 3aTOIUJICHHS W BBIIIE TEMIIEpaTypa MaBOAKOBBIX BOJ, TEM KOpOYE

CPOK JOIIYCTHUMOI'O 3aTOILIICHHUS.
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Tabnuna 1.4 -HopMsl ocytiieHus i yCIoBUN Y KpaUHBI

HopMmbl ocylienus, cmM
Ha MOIIIHBIX U CPEAHEMOIIIHBIX Ha MCJIKHUX TOpd)HHI/IKaX n
TOppSIHUKAX MHHepaJbHBIX MOYBaX
= =
3 ok 3 ok
= =
Kynbtypa Z S = = £g
B HauaJje s S E = B HauaJje S = 2 E
1) 1)
Bereranuu =& §>§ Bereranuu =& E’E
- = © = - = © -
L = [ D = =
S e S Se
] == ] ==
3epHoBble  SIpoBbIe 50...55 50...55 | 75...80 75...84 90 50...55 50...55| 60...70 70...8( 80
3epuoBbie  O31MbIe 100 85
KyKypy3a i MOCONHCYHUK 60...65 90...100 65...70 75...80
Ha CHIIOC 110 85
KOpMOBLIe KOpHEIJIOABI,
CTOJIOBasi CBEKJIa, MOPKOBb 55...60 85...90 100 60. ..65 70...75 85
Caexuia, caxapHasi, KOHOIUIS 55...60 85...90 100 60...65 70...75 85
Kanycra mosss, JyK, To- 60...65 85...90 100 60...65 70..75 90
Kaproders 60...65 90...100 110 60...65 70..75 90
311aK0BO-0000Bas TpaBo- 50...55 70...75 85 45...50 60...70 85
cMech

Hopwmpl, TexHudecknue cpeacTBa MO OCYIICHUIO ISl HACEICHHBIX MyHKTOB U
IPOMBIIUICHHBIX MPEANPUATHN YIUTHIBAIOT OCOOEHHOCTH JIKCILTyaTalliu 3eMJIM Ha
ITHX TEPPUTOPHIX. A UIMEHHO:

- YPOBEHB IPYHTOBBIX BOJI HE JIOJDKEH OBITH Onmke, yem 0,5M k dpyHmameHTam
3[IaHU, TIOJIBAJIOB ¥ TTOJI3EMHBIX KOMMYHHKAIIHA, COOPYKEHHIA;

- YUUTHIBAETCS (PAKTOP aHTPOTIOTEHHOTO BO3/ICHCTBUS HA TMOYBHI:

1. B ropogax u Ha MPOMIPEANPUATHIX. YTEUKH BOJBI U3 TIOJI3€MHBIX, HAI3EM-
HBIX HAIMOPHBIX U OC3HAMOPHBIX KOMMYHUKAIIWA, Pe3epByapoB (OUMCTHBIX COOpYKe-

2. Hapymienne pexuma €CTECTBEHHOW MH(GWIBTpAlMd B TPYHTaX MPHU CTPOH-
TEJBCTBE TIOJI3EMHBIX OOBEKTOB - B TOPOJIaX — TOHHEJH, METPO U Jp., Ha MPEATPHUSITU-
X, TIEPEXOIbl, TOHHENH, IIIAXTHI U JP.

3. 3achInKa eCTECTBEHHBIX PYYhEeB U TPACC TAJIOTO U JTMBHEBOTO CTOKA.

4. 3acTpoiika ¥ TBEpA0e MOKPHITHE MOBEPXHOCTH 3eMiH (achaJbTUPOBAHHUE U

OETOHMPOBAaHUE) MPUBOJUT K CHUKCHUIO UCIIAPCHUS U MOABEMY YPOBHS TPYHTOBBIX
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Box (YI'B) - ¢ omHOW CTOPOHBI, C APYroil CTOPOHBI - YMEHBIIAET MPOHUKHOBEHUE
JIMBHEBBIX BOJI B MOYBY Ha 3THX TEPPUTOPHSX, YBEIUUHMBAS PACXOAHYIO XapaKTepH-
CTHKY JINBHEBBIX BOJ M CO3/aBas ycioBus M nogbéma YI'B Ha apyrux ydacrkax
3eMJIu ¢ 0€3 TBEPIOTrO MOKPBITHS.

5. CymiecTBeHHas pa3HuULla B TEIUIONPOBOJHOCTH MEXAY MaTepuaioM (yHaa-
MEHTOB CTPOCHUU U NOYBOW CIIOCOOCTBYET KOHJICHCALIMU BJIaru B MIOYBE BO3JIE€ HUX B
XOJIOJHBIN TEPHUO/I, TIOBBIIIAET BIAKHOCTh U YMEHBIIIAET €€ HECYIIYI0 CIIOCOOHOCTb.
IIpy 5TOM MOKET NPOUCXOIUTH OCENaHUE 3AaHUM, JOPOT, MOJ3EMHBIX KOMMYHMKA-
I[UH, 3aTOMJIEHUE MOABAJIOB, TEIIOTPACC, KOPPO3us PyHIaMEHTOB, THOEb IEPEBHEB,
MOSIBJIEHUE KOMApOB ¥ 00JIE3HEH JIFOICH 1 )KUBOTHBIX.

B ycnoBusx, Korma rpyHTOBBIE BOJbI MUHEPAIU30BaHbl, YCTAHABIUBAIOT KPH-
THYECKYI0 IIyOUHY 3ajleraHusi YPOBHSI TPYHTOBBIX BOJ, IIPYU KOTOPOUM HE JOITyC-
KaeTCs 3aCOJIEHUE TIOYBOTPYHTOB. 3aCOJIEHUE T0YB OOBIYHO HAYMHAETCS PaHblle, YEM
3a00Jla4MBaHKe, I0O3TOMY KPUTHYeCKasi IJIyOMHA Bceraa 0ojblie HOPMBbI Ocylle-
HusA. 151 yCJI0BHi 3aC0JIeHHBIX, 3200JI0Y€HHBIX MOYB YKPauHbl KPUTHYECKAS

riayouHa cocrapisiet 1,5 M, 1J1s1 6oJiee 10:KHBIX PaAlOHOB OHA J0CTUTaeT 2...3 M.

1.6. BonHo-0as1ancoBble pacuerbl. MeToAbl peryJupoBaHus
BO/JIHOI'0 pPesKMMAa TPYHTOB

Bonasblil pexuM Ha MEIHMOPUPYEMBIX 3€MIISIX B TEUEHHE T0j/ia CYIIECTBEHHO
MEHSETCS, U BO3MOXKHOE €ro M3MEHEHHEe HEeOOXOJMMO YCTaHaBJIMBATh WJIM MPOTHO-
3UpOBATh 3apAHEE HA CTA/IUU MPOEKTUPOBaHUs. I3 OCHOBHBIX XapaKTEPUCTUK BOJIHO-
r0 peXuMa MOYBOTPYHTOB MOXKHO JIOCTATOYHO HA/IEKHO MTPOTHO3UPOBATh U3MEHEHHE
3armacoB BJIard U XyXe - IMHAMHUKY YPOBHEUW IrpyHTOBBIX BoA. [IporHo3upoBanue usz-
MEHEHHS 3alacoB BJard B MOYBaX BBIMOJHSIIOT C MOMOMIBIO <«BOJHO-0aIaHCOBBIX
pacyeToB».

[Tpu pacuere BoAgHOro OajaHca COMOCTABISIOT MPUXOJIHBIE U PACXOJIHBIE HJie-
MEHTBI BOJHOTO pexuMa. [[puxogHbIMH 3JIEMEHTaMH BOJHOTO OajaHca SIBISIOTCS:
atMocdepnbie ocaaku N; IpUTOKH MOBEPXHOCTHBIX BOJI V U IpyHTOBBIX BoJ G; KOH-

JeHcaT aTMOC(EpHO BiIaru Ha MOBEPXHOCTHU U B mouBe A. PacxoaHyio yacTh BOJIHO-

18



ro OajaHca COCTaBISIOT: CyMMapHOE€ HCHapeHue FE, BKIIOYArOIlee TPaHCIUPALUIO
BJIaTd PACTEHUSIMH, U MCIApEHUE C MOBEPXHOCTU 3€MIJIM; MOBEPXHOCTHBIN CTOK S U
OTTOK IPYHTOBBIX BOJ] 32 Mpeenbl yuactka O,

B ypaBHenue BomHOro 6ananca HEOOXOAMMO BKJIIOYATh TAK)KE BIArOOOMEH C
HIDKEPACIIOJIOKEHHBIMU TOPU30HTAMH (MIEPETOK IPYHTOBBIX Box) I, KOTOpKI MOKET
OBITh TOJOXKUTEIBHBIM (IIPU TPUTOKE HAMOPHBIX TPYHTOBBIX BOJ) HIIM OTPHIIATEIb-
HBIM (IIpY OTTOKE TPYHTOBBIX BOJ BHU3). [/t perieHus: ypaBHeHHS BOJHOTO OaaHca
HCIIONIBb3YIOT METEOJaHHbIE, a TAK)Ke MaTepHallbl TUAPOIOTUIECKUX U THAPOTEOJIOTH-
YECKUX MCCIIETOBAHUMI U U3BICKAHNM.

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

+AWZAV=(N+V-S)+(G—-O+A4I)-E, (1.8)
rae =¥ — usmenenue (mpuObUTh WK YOBUIB) 3a11ACOB MOYBEHHO-TPYHTOBBIX
BOJ; +=AV — H3MEHEHHE 3allacoB IOBEPXHOCTHBIX BO/I.

BoaHo-0anaHcoBble pacueTsl OCYIIA€MbIX TEPPUTOPHUI BBIMOIHSAIOT AJIS KOJIH-
YECTBEHHOMN OIEHKU THUIIOB BOJHOTO MUTAHUS U ONpPEAENICHUS] METOI0B OCYILIEHUs, a
TaKXe [ yCTaHOBJICHHS MOTPEOHOCTH B YBIAXKHEHUH ITOYB.

VYpaBHeHHEe BOAHOTO OalaHCa MOXHO YHPOCTUTH JUIsl IEpUOJia BETeTalluu
CEJIbCKOXO3SIUCTBEHHBIX KYIBTYP.

Taxum 06pazom, ypaBHEHHE BOJHOTO OasiaHca JUIsl BETeTallMOHHOTO TIepro/ia B

YOPOIIEHHOU (opMme
A M=Wopt-Ny—E, (1.9)

rae M - mokaszareib BOJHOTO OaiaHca; MpU OTpULIATEeIbHOM ero 3HaueHuu (-M)
B BETETAIIMOHHBIN Meproj OyAeT HaOmoaaThes ASPUIUT MOYBEHHON BJaru U HEoO-
XOAMMO JONOJHUTEIbHOE YBIA)KHEHUE CE30HHOW HOPMOU M, MpH MOJI0KUTEIHHOM
3HAYEHWH TOKa3aTelsl BOJHOro Oananca {+ M) B mouse OyaeT M30BITOK BJIar, KOTO-
pBIli HEOOXOAMMO OTBECTH I MOJACPKAHHS B KOPHEOOUTAEMOM CJIO€ JOITYCTHUMBIX

3aracoB BJIaru, Wnp- 3aliac HpOI[YKTPIBHOﬁ BJIard B ITIOYBC HA Ha4YaJlO0 BEIr€TallMOHHOI'O
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MepPHO/Ia; 3TO HE TIOJHBIN 00bEM BOJABI B MTOYBE, & TOJIHKO €r0 4acTh, JOCTYITHAs pac-
TeHUsIM; No - 2((HEKTHUBHBIC OCAJKU 3a BETECTAIIMOHHBIN MEPUOJ; 3TO Ta YaCTh OCa/l-
KOB, KOTOpas MOCTyNaeT B IOYBY M YBEJIWYMBAET 3arachkl TOYBEHHOM Biiaru; E - cym-
MapHoe ucrnapeHue (BOIONMOTpeOICHHE) pacTEHUSMU U IOYBOM 3a BEreTAI[MOHHBIH
EePHUO/I.

Bxopnsiiue B ypaBHEHHS 3J€MEHTHI BOJIHOTO OajlaHCa BBIpaKaloT B M/ra win
MM. CooTHOIIIEHHE MEX Ty HUMH clieayrormiee: 10 M/ra = 1 MM cios BOJIEI.

[Ipu pacuere pexuMa YyBIKHEHHUS CEIbCKOXO3SHWCTBEHHBIX KYJIBTYpP BOJIHO-
OaJlaHCOBBIE PacYeThl MPOBOJIST MO MECAIIAM BETETAIMOHHOTO TIEPHOIA JIJIST YCIOBHMA
CPEIHUX TI0 BJIAYKHOCTH, CYXUX M OCTPO3aCYIILIUBBIX JIET ¢ 00ECIIEYeHHOCThIO (Bepo-
STHOCTBIO MpeBbiieHus) mo ocaakam 50, 75u 90%, a no aeduIMTaM BIAKHOCTH
Bo3ayxa - cooTBeTcTBeHHO S0, 251 10%. YpaBHenue BogHoro OanaHca Jydlie 3amnu-
caTh B TAKOM BHJIE

riae Wy - 3amnac HpOHYKTHBHOﬁ BJIard Ha HA4YaJI0 pac4CTHOro MecAla, Ui IICPBOro

MecsIIa OH TIPHHUMAETCSI PABHBIM 3ariacy MPOIyKTHBHOW BIIard Ha HA4YaIo BEreTaI[MOHHO-
ro MEepHo/a, IS TIOCISTYIONIMX MECSIIEB - 3aracy BJard Ha KOHEIl TPEIbIIyIIEero Mecs-
11a; V> - 3EKTUBHBIC OCAIKH 3a PACUSTHBIN MecsIT;, £ - CyMMapHOE MCIIapeHHE 3a Pacyer-
HBII Mecsl; M - KOJIMYECTBO BOJIbI, KOTOPOE HEOOXOAMMO IMOJaTh HA YBIOKHEHHE (MpH
TOJIOKUTETbHOM M) Wi cOpocuTh (IpH OTpHUIIATEIHOM M) JUTS TTOIepyKaHNsl B KOpHE-
00HTaEMOM CIIOE TTOYBHI JOITYCTHMBIX 3artacoB Biiard. COCTaBIIONINE YPAaBHEHHS BOITHOTO
OajaHca OMPEIEISIOT CISAYIOIIUM 00pa3oM:

1. 3anac NpPOXYKTUBHOM BJark B PaCYETHOM CIIO€ NMOYBOIPYHTOB Wiy, (vM/ra) Ha
HaYasio BETeTalMOHHOTO MEPHO/Ia HAXOIAT 1o hopmyrie

Wi =W, — W, , (1.11)

rae Wa - TIONHBIA 3amac BJIark B PacueTHOM CJIO€ Ha HAYaJl0 BETETAIMOHHOTO TIEPHO/Ia,
mra; Wa=pHpya: Wy - MUHHMAJIBHO JOIYCTHMBIH 3aI1ac BIATH B PACYETHOM CJIOE B BETe-

TAIMOHHBIN TIEPHO/I, Myra; Wa=pHyyx.

Torma Wop=pH, ('-Vl-if‘“'VM ), (1.12)

20



e P - CKB&XKHOCTb (IIOPUCTOCTB) MOuBbI, % 00beMa; H|, - MOLIHOCTb PAaCUETHOTO
ciosi, M (ee clemayeT MPUHUMAThH PAaBHOM CPEIHEN 3a BETETAIOHHBINA MIEPHO]] HOPME OCY-
ILIEHUS); Yy, Yp - CPEIHSIA 110 PACIETHOMY CJIOIO BIYKHOCTB ITOYBBI, %0 IOJIHOI BIIArOEMKO-
CTH, Ha Ha4YaJI0 BEreTallMOHHOro Nepro/ia M HaMMEHbIIIas JOMyCTUMAas! Ha MPOTSHKEHUH Be-
reTalMOHHOIO IEPUO/a.

Bra)xHOCTb MOYBBI 10 TITyOWHE U3MEHSETCS B 3aBUCUMOCTH OT TTOJIOKEHUS YPOBHS
rpyHTOBBIX Bof (puc. 1.5).I1pu 3TOM y MOBEPXHOCTH 3eMJIM OHA TIPHOJIMKACTCS K MUHH-
MaJIbHO JIOIYCTHMOM ISl paCTEHHH, a Ha JIMHUM YPOBHS TPYHTOBBIX BOJ MPHOIKACTCS K
ITOJTHOM.

Ha topdsinpix mousax Ilonechss YkpauHbl 3amac MpoayKTUBHOW BIAard Ha HAa4aso
BO30GHOBJICHNSI BEreTALH TPaB U TIpH rocajke kaproders cocrasmsier 1000...12504 ra,
B stecocTer cHivkaercs 10 800...10004%/ra. Ha MUHEpanbHBIX [TOYBAX 3a11ac TPOTYKTHB-

HoM Byary Haxoautcs B ipeaenax 1000... 16001°/ra.

h 4]

U TR I INIe" U /r//

5
4 3
b

100% /e

g
Puc. 1.5 -Cxema k onpeneneHuio o0beMa MpoIyKTUBHOM BJIard Ha Ha4ajo
BEreTallMOHHOTO MEePHOA;

1 - nonooicenue YI'B 6 nauane eecemayuounoco nepuooa;. 2 - 00nycmumoe noHuxtce-
Hue YI'B 6 secemayuonnwiii nepuoo; 3 - 3nopa 1aniCHOCMU NO4802PYHMO8 8 Ha4ale
gecemayuorHo20 nepuooa; 4 - mo sice npu Haubonee Huzkom noaodxcenuu YI'B,

S - 06vem npodyKmMuBHoOU 81a2u Ha HAYAN0 8e2emMayuoHHO20 Nepuooa;

6 - nogepxnocmo 3emau

2. DbdexTHBHBIe 0canKu N, (B M°/Ta) 3a BEreTALMOHHbIH TIEPUON WIH MECSI]
OTIpEAEIISIOT 10 (popMynam

No=10(1—8)hy=10kahy; (1.13)

l=s =k, (1.14)
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rae S - KO3PGUIUEHT CTOKa,; %, - KOA(POUIMEHT HMCIOJB30BAHUS OCAIKOB;
Ry - PACUCTHBIC OCATKH, MM.

Koaddunuent ucnons3zoBanus ocaakoB K, mist 30ubl [Tonechst u Jlecocrenu
YKpauHbI clenyeT TPUHUMATh B 3aBUCUMOCTH OT BIQXXHOCTHU TOJIa; JIJIsl CPETHETO TO-
na (50% obecreueHnoctu 1o ocaakam) - 0,65; s cyxoro roaa (75% obecneueHHo-
cti) 0,70u s ocrposzacynumBoro roga (90%o6ecneuennoctu) - 0,80.

Ha rteppuropumn Ilonecbss YKpauHbl 3a BEreTallMOHHBIA MEPHUOJ BBINANAECT
ocaakoB ot 150...200mm - B cyxue roasl, 250...300MM - B cpenHue TOIbl U [0
350...400vM - BO BITQXKHEIE.

3. CyMMapHOe HCIapeHNe 3a BEereTAIMOHHEI mepruo (B Mo/ra) Ha OCYIIAEMBIX
3eMJIsIX YKpauHbl PpEKOMEHAYIOT OnpeaessaTh mo hopmyne A. M. SHrons

E=alY +n(3], (1.15)

T€a - KOO(PGUIUEHT, 3aBUCSINNANA OT BUIA CEIBCKOXO3HUCTBEHHBIX KYJIBTYD;
oH coctaBinseT. i 3epHOBBIX 70...100,xopHermmonoB - 25...57,MHOTOJIETHUX TpaB
Ha ceHo 187,5u Ha 3enenyro maccy - 50,7;Y - nmpoekTHas ypoKalHOCTh CETbCKOXO-

3ACTBEHHBIX KYJIbTYp, T/Ta; n - K03 uimeHT, 3aBUCAIMIA OT TIYOHHBI 3aJ1eTaHHs

~

13,5
elb H'

YPOBHS TPYHTOBBIX BOJI, 7 = e - OCHOBaHHUE HATypaJbHBIX JOrapu(pMOB;

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

I, - CyMMa CPEIHECYTOUHBIX JE(PHUIIMTOB BIAKHOCTH BO3IyXa 3a BETCTAIMOHHBIN Tie-

PHOI, MM.

Ha ocymaempIx 3eMysIX cyMMapHOE BOAOMOTPEOICHUE PAa3IHMYHBIMU CEITbCKOXO0-
3STHCTBEHHBIMU Ky/IbTYPaMH 3a BETeTALMOHHBIH meprox coctamser 3000...5500m /ra
(300...55Qum).

Pacnpenenenune BogonoTpeOIeHHs MO MecsllaM MOXKHO MPOU3BOJUTH B COOT-
BETCTBUH C JaHHBIMH Tabn. 1.5.

CyMmMapHoe ucrapeHue (B MM) 3a JHOOYIO JIeKaay BEreTaliOHHOTO Tepruoja

MO>KHO BBIYMCIIATH U 110 dopmyiie Jupce

E=Fk£(0,63047) (1.16)

rae K - Ouomornyeckuii ko3(h(GUIMEHT, KOTOPBIA 3aBUCUT OT (Da3 pa3BUTHS
pacrenuit (K = 0,5 ... 1,0);=1 - cyMMBI CpeHECYTOYHBIX ICPHUIIUTOB BIAXXHOCTH

BO3/yXa 3a JieKaay, Moap.

22



Tabnuma 1.5 - Pacnpenenenune BoAOmOTpPeOJEHUS CENbCKOXO3SIIICTBEHHBIMU

KYJbTYpaMH I10 MCCALlAM BCI'CTALIMOHHOTO IICPHUOJa

Boaxonorpediaenue mo mecs-

uam, % Bcero,

KynnTypa O0ecre4eHHOCTD I01a 1Mo %

ocankam, % IV |V |VI|VIIVHI|IX|X

SIpoBbIe 3epHOBBIE 5C - |1C|2C| 4C| 258 | 5 10C
75 - {10(20| 40| 25 | 5 |—| 100

90 - {10/20| 40| 25 | 5 |—| 100

OBo1HbIe 50 - |—|12] 30| 34 [20| 4| 100
75 -1 5|25 24| 23 (19|4| 100

90 - | 7120| 26 | 35 |12|—| 100

Kopmossie 50 - |—1|20] 25| 30 {20 5| 100

KOPHETLIO bl

75 - (5|15 20| 30 [25| 5| 100

90 - [ 5|15 20| 30 [25| 5| 100

Kykypy3a Ha cuioc: 50 -1 5]|15] 25| 30 |25 100
75 10| 20| 22 | 33 |15 100

90 10| 20| 22 | 33 |15 100

50 11| 26| 50 | 13 | — 100

75 15|28 45| 12 |—| , 100

90 15|28 45 | 12 | — 100

MHoroneTHHE TPaBbI 50 4 118|22| 24| 18 |14 100

Ha CEHO
75 4 120(21| 21| 20 |14 - 100
90 6 (18|22 25| 20 | 9| - 100

4. BennuuHy MOAMUTHIBAHUS OT TPYHTOBBIX BOJ (B MM) 32 BereTalliOHHBIN Tie-
PHOJT MU MECSII MOXKHO onpenensTs no gpopmyine b. C. Macnosa
E

S e(-05)’ (47

rae E. - ucnapseMocTh (MCIapeHue MPH JTOCTATOYHOM YBJIQKHCHHUU TIOYBHI)
COOTBETCTBEHHO 3a BETr€TallMOHHBIN MEPUOJA WM MECSL, MM; € - OCHOBAHHME HaTy-
pabHBIX JIOrapuPMOB; # - KOIOPHUIIUEHT, 3aBUCSIINUNA OT BUJA CEIbCKOXO3SICTBEH-
HBIX KYJbTYD; AJI MHOTOJIETHUX TpaB N=1,4; nnsa xkaprodens n = 2u aysg oBca n = 3;
H - cpeansist 3a pacueTHbI nepuo riyOMHA 3ajeraHusi YPOBHSI TPYHTOBBIX BO, M.

[Tpu H<0,5M B dopmyiry ciienyer MoAcTaBiaTh 3Hauenue H = 0,5.
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3a BereTarMoOHHBIN MMEPUO B aKTUBHBIN CIOW TOPDSHBIX U CYTIUHUCTHIX MTOYB
MOCTyHaeT OT TPyHTOBBIX BoA 10 150...250MM BoabI Ipu 3ajieraHUU WX YPOBHS Ha
rryoune H=1wm, no 100.. . 150uMm - mpu H= 1,5m u 10 30 . .. 60um - npu H=2 m.

Ha ocnosanuu 600H0-0anancosvix paciemos yCmanasiueaom mun meauo-
PAmMuUGHOU cucmembvl U Heo0Xo0umoe Koauuecmeo 600bl Ha yenarxicHenue. Eciu B
CpPEIHEM M CYXOM rojax OOJIBIIMHCTBO CEIbCKOXO3SMCTBEHHBIX KYJIBTYP HCIBITHIBA-
eT AehUIIUT TOYBEHHOM BIArw, TO CIEAyeT MPOEKTUPOBATH OCYIIUTEIHLHO-
YBJIQXKHUTEIbHYIO CHUCTEMY JIBYXCTOPOHHETO NEWCTBUS; €CJIM K€ M30BITOK BJIard -
OCYIIUTENBHYIO CHCTEMY OJHOCTOpOHHero neictBusi. Korjma mokazatenh BOJIHOTO
Oamanca M ONU30K K HYJIO, MPOSKTUPYIOT OCYIIUTEIBHYIO CHCTEMY C TIPEAYIpeIu-
TEIBHBIM IIJIF030BaHUEM.

B ycnoBusix Ilonechst YkpauHbl B MOYBOTpyHTaxX HaOmronaercs AeQUIMT Bia-
ru. B 3acymnuiuBble roasl 1500.. .2000M3/ra, B CpPEIHHE II0 BJIAXKHOCTH TOJIbI
300...800M3/ra, BO BJIQXHBIC TOJbI JIOMOJHUTEILHOE YBJIAKHEHUE HE TpeOyeTcs.
CrnenoBaTenbHO, B JTHX paillOHaX, Kak MPaBUIIO, HY)XKHBl  OCYIITUTEIHHO-
YBJIQKHUTEJIbHBIC CUCTEMBI.

M3meHeHune Biaro3amnacoB B MOYBOTPYHTaX 3a JHOOOW MEpPHOI MPHUBOIUT M K
MU3MEHEHUIO TOJIOKEHUS YPOBHS TPYHTOBBIX BOJ. J[aHHYIO 3aBUCUMOCTb OTIMCHIBAIOT
ypaBHEHHEM

=AW =10 000p (=AH), (1.18)

roe AW — p3MeHeHHE BIAro3amacoB, M/ra; B - Kod(hGUIMEHT BOJOOTHAYH
rpyHTa; AH - U3MeHEHUEe r1yOUHbI 3aJ€TaHusl YPOBHS TPYHTOBBIX BOJ, M.

C nmoMouIepto MenuopamueHoil cucmemsbl MOKHO YRPAGAAMb 600OHBIM PeHcu-
MOM U €ro 3JIEMEHTaMHU: YMEHBIIATh MPUTOK MOBEPXHOCTHBIX U TPYHTOBBIX BOJ CO
CTOPOHBI (32 CUET OTPaTUTEIIEHON CETH), YBEIMYNTh WM YMEHBIIATH CTOK C OCY-
IIaeMOW TEpPUTOpUHU (32 CUET OCYIIUTEILHOW CETH M COOPYXCHHMU Ha HEi), a Mpu-
MEHSISl arpOTEeXHUYECKUE MPUEMbI, YACTUYHO PETryJIUPOBATH U CyMMapHOE BOJOIO-

Tpebnenue E.
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[Ipn NpOEKTHPOBaHWK MEIUOPATUBHBIX CUCTEM CJEAYET COCTABIISATH TAKKE
OaaHC MUTATEIBHBIX BEIIECTB, T. €. MOCTYIJICHUE UX C Pa3TUYHBIMU BUAAMH U TO-
TpebJieHne pacCTCHUSIMU.

OCHOBHBIMHM METOJAMU PETYIHPOBAHHUS SBIISIFOTCS - OPOILIEHUE U OCYLIEHUE.

MenuopaTruBHasi IpakTUKa OMEPUPYET ABYMsI TEPMUHAMU: METO/ PeryJaupo-
BaHMs U CIIOCcO0 peryiupoBaHus. 371eCh B CII0BA Memoo U cnocob (rpaMMaTudecKue
CHHOHHMMBI) BKJIAJBIBAETCS PA3HBIA CMBICIL.

[To BO3nEWCTBHIO HA MOYBY M PACTCHUS MeJIMOPAIMM OPOIIEHHeM JCNT Ha
YBJIQXKHUTEIBHOE, YTOOPUTEIBHOE U CIIELIHAIIBHOE.

Yenasicnumenovnoe opowmenue nenurcs Ha NEUCTBYIONIEE PETYISAPHO U OJHO-
KpaTHO.

Ilpu pezynapuo oeiicmeyrouiem opouwieHuu oO4Ba YBIAKHICTCS B HE0OX0IU-
MbI€ CPOKM M B TpeOyeMOM KOJMYECTBE B JIO0ON YacTH OPOCHUTEIbHON CHUCTEMBI.
[Ipu mocTymieHrun BOJIbI B OPOCUTENBHYIO CETh U3 UCTOYHUKA CAMOTEKOM OpOIICHHE
Ha3bIBAIOT CAMOTEYHBIM. B ciyyae moabema BOJBI M3 MCTOYHUKA B OPOCUTENIBHYIO
CeTh HACOCHBIMHM CTAHIMSIMH OpOUIIEHHE HA3BIBAIOT MEXaHWYeCKuM. PerymnspHoe
opomrenue B ObiBiieM CCCP ucnonbs3oBanu Ha 85%,a mexanndeckoe - Ha 15% opo-
[IIaeMOM TIJIOMIAIH.

Ilpu oonokpammo oeiicmeyrouiem opouieHuu 0YBA YBIAKHIETCS OJUH pa3 B
TOJI ITyTEeM 3aTOIUICHUS 3eMeNIb BOJAMU BECEHHETO CTOKA (JIMMAaHHOE OPOIICHUE) UITH
MaBOJIKOBBIMU BOJIaMH (ITABOJKOBOE OpolieHHe). JIMMaHHOe U MaBOJAKOBOE OpPOIIIe-
HUE PAacHpOCTpPaHEHO NpeumyliecTBeHHO B Poccum m Kaszaxcrane, 3aHMMasi OKOJIO
10%Bceii oporaeMoii TUTOIAIH.

Yooopumenvnoe opowenue npuMeHsI0T 1711 BHECEHUSI YAOOPEHUI B MOYBY C
MTOMOILBIO BOJIbI, KOTOPAs, ABJISSICH PACTBOPUTENIEM YAOOPEHUH, TPAHCIIOPTUPYET UX
B nouBy. Cro/la OTHOCHUTCS IMOJHMB CTOYHBIMU BOJAMH, a TaKKe MOJILIMU BOJIaMH, CO-
JepKaluMU 0OJIbIIIOE KOJIMYECTBO B3BEUICHHBIX HAaHOCOB, KOTOPBIE OTJAraroTcsl Ha
MOJIAX U yIOOPSIOT UX. Y 10OpUTENbHOE OPOIICHUE TTOKA EIle MaJI0 PACTIPOCTPaHEHO

U 3aHUMaeT 0kojio 1% oporaeMbIX mionaae.
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Cneyuanvnoe opowieHue BKIOYACT OmMenIumenbHoe, OKUCIUMENbHOe,
nougoouuwaioujee n aAp. OrenMreIbHOE OPOIIEHHEe TPUMEHSIOT JIsi COIPEBAHUS
IIOYBBI ITyTEM I0JIUBA €€ BOJOM Oojee Teroi, yeM noysa. /s 3Tol nenu ucnosib-
3yI0T O0TpaboTaHHBIE BOJBI TEIJIOLEHTPANeH, aTOMHBIX 3JIEKTPOCTAHIUI, TepMallb-
Hble BoAbl. IIpM OKHCIMTEBHOM OPOLIEHUH IOJIMBHYIO BOJLY O0OramarT KUCIIOo-
POZIOM U MOJAIOT Ha TOJIsI, TOYBBI KOTOPBIX UM OOCIHEHBI (IIOMMEHHBIE JTyTa, PHCO-
Beic 10J151). [louBOOUYMIIIAOIIEe OPOIIEHHE TIPUMCHSIOT IS YJAJICHUS U3 ITOYBHI
M30BbITKA COJICH, HCTPEOJICHHUsT BPEIUTENeH CEeIbCKOXO3SHCTBEHHBIX pacTeHHl (MbI-
HIeH, JIMYMHOK MANCKOTO yKa) MyTeM 3aTOIICHUS BOJON OYHINAEMOHN TOYBBI, 3TO
IIMPOKO pacmpocTpaHeHo B Y30ekucrane, Typkmenun, Azepbaiimkane, Ha Cesep-
HoM KaBkase 1 B I0’KHBIX 001acTAX YKpauHBbI.

Memoowl pezyruposanusn ocyuienuem. Memoowvl ocyuienusi - OCHOBHBIE TPU
YCTpaHEHUH M30BITOYHOW YBIAKHEHHOCTH 3eMelb (MM MPUHIIMITBI BO3ACHCTBHS HA
BOJHBIN pexxuM). X Ha3HAYalOT B 3aBUCHMOCTH OT THUIIOB BOJHOTO MHUTaHUS U MPU-
YUH U30BITOYHOTO YBIAKHEHUS.

[IpuMeHSIOT clIeqyIoIKe OCHOBHBIE METO/IBI OCYIICHHUS.

1. [TonmkeHue ypoBHsS TPYHTOBBIX BOJ - Ha 00BEKTax aTMOC(HEPHOTO U IPyH-
TOBOT'0 O€3HAIIOPHOTO BOJHOTO MUTAHUS HA BOJONPOHUIIAEMBIX TOYBOIPYHTAX.

2. CHHKeHMe HalOpHOCTH TPYHTOBBIX BOJ - Ha OOBEKTax TIPYHTOBO-
HAIIOPHOT'O BOJHOTO MUTAHUS.

3. YckopeHue cToka MOBEPXHOCTHBIX BOJA M OTBOJIAa BOJIbI U3 aXOTHOT'O TOPH-
30HTA - HA 00BEKTaxX aTMOC(EepHOro BOAHOTO MUTAHHS Ha BOAOpa3zAesiaX U MOJOTUX
CKJIOHaX C TSDKEJIBIMU 0 MEXaHUYECKOMY COCTaBy CIaOONPOHUIIAEMBIMH OYBOT-
PYHTaMH.

4. OrpaxxJieHrue OCymaeMon TEPPUTOPHUHA OT IPUTOKA CO CTOPOHBI H3OBITOYHBIX

MIOBEPXHOCTHBIX M TPYHTOBBIX BOJ (II€peXBaThIBAHUE 3TUX BOJI).
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1.7. Texnonorus peryJiupoBaHusi BOJHOTO PeKUMa I'PYHTOB.
Cnoco0bl ocynieHusi ¥ OPOLLIEHUSI CeJIbCKOX03511iCTBEHHBIX 3eMeJIb

TexHonornyeckue NpuéMbl peryjJupoBaHus BOJHBIM PEXUMOM I'PYHTOB 3aBHU-
CAT OT CIIOCOOOB UX peaTu3allkH.

B Hacrosmee BpeMsi IPUMEHSIOT CIEAYIOIINE OCHOBHBIE CITOCO0bI OCYLLICHUS.

1. 3aKkpbITINi TOPU3OHTAIBHBINA APEHAK.

2. CeTb OTKPBITHIX KaHAJIOB.

3. HaropHsle u 1oBUME KaHAJIbI IS OTPaXACHUS OCYLIaeMON TEPPUTOPHH.

4. beperoBoi JpeHax.

5. BepTukanbeHblil IpeHax.

3aKpBITHIIl TOPU3OHTAIBHBIN ApeHaX (TOHYAPHBIHA, MIACTMACCOBBIA M JIp.) -
OCHOBHOM CITIOCOO OCYLIEHUS.

HaropHsble u 10BUMEe KaHaJIbl IPUMEHSIOT JIJIsl OTPAXKICHHS OCYIIAEMBbIX TEPPHU-
TOPHI B CIIy4ae IMOCTYIUICHUs U3BHE TOBEPXHOCTHBIX U TPYHTOBBIX BOJ.

BeprukanbHblid IpeHaXX — HOBBIM, NEPCHEKTUBHBIA CIOCOO OCYIIEHUs, TPH-
MEHSEMBI B COOTBETCTBYIOLIUX T'MAPOTrE€OJOTMYECKUX YCIOBHUAX IPU TPYHTOBOM U
I'PYHTOBO-HAIIOPHOM THITAX BOAHOTO IMUTAHMUS.

B nocneanue roasl pa3pabaTbiBaloT BaKyyMHBIE U BAaKyyMHO-HAarHETaTEIbHBIC
CUCTEMBI 3aKpBITOI'0 JpEeHaXa, KOTOpble OYAYyT CIIOCOOCTBOBATh YCKOPEHHUIO OTBOJAA
M30bITOUHBIX BOJ. Ha 11060M 00bEKTE BCIIEACTBUE MHOTOOOpa3Hsi TUIIOB OJJHOTO MH-
TaHUS U MPUYMH KU30BITOYHOTO YBJIQKHEHHS OOBIYHO MPUMEHSIOT HE OJWH, a He-
CKOJIBKO METOJIOB U CIIOCOOOB OCYIIEHUS B PA3IIMYHBIX COYETAHUSX.

B mpakTtuke menuoparnuii MPUMEHSIOT CIeIyIOIIUe cnocodbl mojausBa (opo-
LIeHHUs1). TOBEPXHOCTHBIN; MOKACBAHUE, MEIIKOAUCIIEPCHOE NoKAeBaHue (YBIaKHE-
HHE); BHYTPUIIOUYBEHHOE; MOI3MHOE.

1. IToBepXHOCTHBIN €MOCO0: MMOYBA YBIAXKHSAETCA MOTJIOMIEHUEM BOJbI, IO/1a-
BA€MO Ha MOBEPXHOCTh OPOIIAEMOIO IMOJS CIUIOMIHBIM CIOEM WA B BUIE OTAEIb-
HBIX CTPYH.

2. lo:xkaeBaHue — CIIOCO0, MPU KOTOPOM BOJIa paclpeesieTcs HaJl TOBEPXHO-
CTBIO MOJIS CIIEMAIBHBIMU MAIIMHAMM, YCTAHOBKAMH, WJIM arperataMy B BUJIE JT0XK-

pIV OCOOCHHOCTH crIocoba — YBIAXXHCHUC ITIOYBLI, paCTCHI/Iﬁ H IIPU3CMHOI'0O CJIOA BO3-

nyxa.
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3. MeakoaucnepcHoe (a3po30J1bHoOE) YBJIAKHEHHE — 3aKII0YACTCS B PACIIbI-
JICHUH BOJIbI B BHJIE MEJIbYAMIINX KameyeK (adpo30Jieii), MOKPHIBAIOIINX PACTCHUSI.

OcoOEHHOCTH - COXpaHEHUE CTPYKTYpbl TOYBBI, CHUXEHHE TpaHCIUpAIUU
BJIarM PACTEHUSIMH; CO3JaHUE MUKPOKIMMAaTa BOKPYT PAacTEHUU; yCTpaHEHUE BIUS-
HUsl aTMOC(hEpHO 3aCyXH.

4. BHyTpUINO4YBeHHOE OpPOIICHHE — OCYIIECTBIIAECTCS MTyTEM BBEJCHUS BOJBI B
MaXOTHBINA CJIIOW MOYBHI.

OcobeHHocTu: 00ecreurnBaeT HENPEPHIBHOE BOJAOCHAOXKEHUE PACTCHUI; MOA-
JEP>KUBAET OIPEJCICHHYI0 TIyOMHY YBIIa)KHEHUSI MOYBBI; YMEHBIIAET HCHApEHUE
MOYBHI,

COXpAaHSIET CTPYKTYPY HOYBBI.

5.IMoa3emHoe opomenue (CyOuppurammus)— yBIAXHCHHE AKTUBHOTO CJIOS
NOYBBI MYTEM UCKYCCTBEHHOTO MOABEMA U MOAAEPKAHUS YPOBHS TPYHTOBBIX BOJ.

Oco0eHHOCTH — BO3MOXXHOCTb HCIOJB30BAHUS TOJIBKO MPH OE3yKIOHHOM
penbede; BO3ACUCTBIE OTPAHUYMBACTCS TOJBKO HA TTOYBEHHO-TPYHTOBBIA CIIOH; HMC-
NOJIB3YETCA TOJIBKO Ha HE3ACOJEHHOM I10JI€; HE OKAa3bIBAET BIUSHHUE HA MUKPOKJIMUMAT
OJISL.

Hu onun u3 cnocoboB He sIBIsIETCS YHUBEpCaIbHBIM. M Ha mpakTHKe Kak Ipa-

BHJIO IIPUMCHAIOT KOM6I/IHaLII/IIO CIT0CO0OB.

1.8. Pe:xum opoieHusi ceJibCKOX0351liCTBEHHBIX KYJIbTYP

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

OpocurenpHble MEIMOPALMK HAIIPABJICHBl HA CO3JAHME U PETyJIMPOBAaHUE Ha
HOJISIX BOJHOTO PEXHMMa, 00E€CTIEUMBAIOILIETO MOJIYyYEHHUE NPOEKTHOIO YpOXkKasi Celb-
CKOXO3SMCTBEHHBIX KYJIbTYp. BOIHBIN PEKUM HAXOAUTCSA B MPAMOU 3aBUCUMOCTH OT

KIIMMAaTHYCCKHX, IIOYBCHHBIX, THAPOICOJIOTHUYCCKUX U XO3SIMCTBEHHBIX YCHOBHﬁ,
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OMOIOTHYeCKUX 0COOEHHOCTEW pAacTEeHUs, €r0 ypoXkasi, arpOTEXHUKH BO3/EIBIBAHMUS,
a TaKke OT Ccroco0a M TEXHUKH TOJIHBA.

Boaublil pexuM MOYBBI pErylIupyeT M Apyrue (akTopbl, OKa3bIBAIOLIUE Ha
KHU3Hb pacTeHus U GopMHupoBaHHEe ypokasi. Tak, BHOCUMbIE yI0OpEHHs, 0COOCHHO B
30HE HEJIOCTATOYHOI'0 YBJIAXHEHUsI, HanOosee 3(pPEeKTUBHBI IPU OPOLIEHUH. Y poxkKau
CEJIbCKOXO3SCTBEHHBIX KYJBTYp Ha OpOIIAaEMbIX 3eMJIsIX B 2...3 pa3a u 0oJjee BBbILIE,
YeM Ha HEOPOILIAEMBIX IIPU ITPOYMX PABHBIX YCIOBUSIX.

TerutoBoi peXUM IOYBBI IPY OPOLIEHUH ONPENEIAETCS KaK YCUICHHBIM HCIa-
PEHHEM C NOBEPXHOCTH IOJIS, TAK U TEMIEPATypOrd CaMOM OpPOCUTEIBbHOM BOABI. B
MEpHO/Ibl ¢ HaubOoJIee BBICOKUMH TEMIIEpaTypaMu BO3yXa MOJUBBI CHHKAIOT UX, a B
MIEPHOAbI C HU3KHMH TeMIlepaTypaMu (HOYHBIC Yachl, PAHHEOCCHHHUE H MO3/THEBECCH-
HUE 3aMOPO3KH) MOBBIIIAIOT 33 CUYET OOJIBIICH TEIUIOEMKOCTH BOJIBI U 00JIee BHICOKOM
€€ TEMIEPATYPBI [0 CPABHEHUIO C BO3TYXOM.

Co60KynnHoCmb NOIUGHBIX HOPM, HUCA U CPOKU UX NPOEEOEHUs OTPEIEIs-
IOT OJIMBHOM PEKUM CeJIbCKOXO03SiCTBEHHBIX KYJIbTYP

ITotMBHOM pe:KUM MOXHO YCTAaHOBHUTH 110 JAHHBIM HENOCPEICTBEHHBIX I10JIE-
BbIX  HAOMIOMEHWUH  WMIM 1O  OKCHEPUMEHTAIbHBIM  JaHHBIM  HAy4dHO-
UCCIIEI0BATEIbCKUX YUPEKICHUN C y4ETOM OIBITA IEPEIOBUKOB CEIbCKOXO3SUCT-
BEHHOTI'O ITPOU3BOCTBA.

B coBpemMeHHON MENMOPATHBHOM NPAKTUKE HCIOJIB3YIOT HECKOJIBKO METOJOB
pacuera MoJIMBHOTO pexxuma. Hanbosbliee pacrnpocTpaHeHHe MOIy4YHIN rpadoaHa-
mutnueckuid metoa A. H. KoctsakoBa u rpagudeckuii MeTos ¢ HCIIOTIb30BaHUEM KPH-
BoH nedunura Biaru B mouse. Meron A. H. KocTsikoBa, ocHOBaHHEII Ha BojoOaaH-
COBBIX pacyeTax, 3aKJI0YaeTCsl B IIPEIABAPUTEILHOM ONPEIEICHUN U KAKI0N KyJlb-
Typbl (PaKTHUECKOTO Wy U MUHHUMAJIBHO JOMYCTUMOTO Wmin 3allacOB BJIaTH B MOYBE.
Ecin Wg> Wi, TO MoAMB He TpeOyeTcs. 3Hasl BEIMYMHY OCAJKOB, BOJIOMNOTpeOIe-
HHE, OPOCUTEIIHHYIO HOPMY, PACUETHBIN CJIOHN MOYBBI, 3aaChl BIATH Wmax U Wmin U CO-
CTaBJISIsI BOJHBIA OaaHC pacYETHOTO CIIOS MOYBHI MO JeKagaM ¢ yueToMm (a3 pas3Bu-

THUA, MOXKHO aHAJIUTUYCCKH U Fpa(i)I/I‘ICCKI/I HAWTH MOJIMBHBIC HOPMBI, 9YUCJIO U CPOKH
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mpoBeeHus moymBOB. Korma ¢gakTuyeckue 3amachl BIard CHWKAIOTCS 10 Wmin, Ha-

3HAYAIOT MOJIUB, ONPEACISIOT MOJIMBHYIO HOPMY H CPEIHIOK0 aaTy nonusa (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'padoananuruueckuii METO]] pacuera MoJIMBHOTO PekKUMa!

lu?- Kpueoble MUHUMAJIbHO2O0 U MAKCUMAIbHO2O 3anacoe 6000l 6 paciemHom
Clloe nouevl, 3- Kpueast USMEHEHUA (j)aKmull€CK020 3anaca enacu 8 pac4emHom Cnoe,
4 - nonusnvie HOpMbl

['paduyecknii Meton pacueTa MOJMBHOTO PEXKHUMA CEIHCKOXO3IMCTBEHHBIX
KyJbTYp C MCIOJIb30BaHUEM KPUBOM AedUIIMTA BJIArd B pacuye€THOM CJIO€ TOYBHI Oa-
3UpyeTCs Ha MPEABAPUTEIBHO pPacCUMTAaHHOM Je(UIUTE BOAHOTO OanaHca Mo C
UCIIOJIb30BaHUEM OMOKJIMMATHYECKOT0 MeTOAAa U OCTPOCHUEM UHTErPaIbHOU KpH-
Boii (puc. 1.7).Hauayno 3To# KpHBO#l TOIKHO COOTBETCTBOBATh MUHUMAJILHOMY 3a-
macy BJIar'M B IMOYBE HA MOMEHT MOCEBa WJIM BO30OHOBIEHUS Beretauuu. J{ms ompe-
JEJIEHUs] CpOKa TMepBOro TMOJMBa HEOOXOAMMO MCXOAHBIA 3amac BJard B
NOYBE Wycx CDABHUTh C MHHUMAIBHO JIOMYCTUMBIM Wmin. EciM  Waex™Wmin , TO
OTIPENICIISIOT MPOAYKTUBHBIN 3a1ac BIaru A= Wyes- Wmin , IO pacX0J0BaHUIO KOTOPOTO
¥ Ha3HAyaloT NepBblid moyiuB. O6 3ToM OyAeT CBHUAETENHCTBOBATH MEPECEUCHHE
TOPU30HTANBHON JIMHUU C MHTEIPANbHOM KpHUBOH. ECiH Waex<Wmm, TO cpasy ke
NOCJ€ I[0CEBa HA3HAYalT IIOJUB, a JaTy OYEpPEOHOTrO IOJIMBA OIPEIEISIOT
AHAJIOTUYHO MPEABIAYIIEMY, HO C YYETOM KOHKPETHOTO 3HAUEHUS TIOJTMBHON HOPMBI.

[lony4yeHHBIE ONMCAHHBIMM METOJAMHM CPOKHM IPEACTABISAIOT CPEAHUE AThI

ITOJINBOB. CpOKI/I HNX HadajJla 1 OKOHYaHH O6YCJ'IOBJ'II/IBaIOT MPOOOJIZKUTCIIBHOCTD I10-
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JMBHOIO nepuoaa t, KoTopas 3aBUCUT OT YPOBHS OPTraHHU3ALMH IIOJIUBA B XO3SMCTBE.

OO6b14nO t coctaBnsier oT 310 10cyTOK, a MpH BIaro3apsaKoBbIX MOJUBaX - A0 15.
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Puc. 1.7 -MeTtop onpeeeH s MOJMBHOTO PEKUMA 10 ACHHUITUTY
BOJHOro OajaHca:
1 - unmezpanvuas Kpueas depuyumos 600H020 baianca, 2 - HOpMA NOIUSA,
W,ox . Whnin - UCXOOHDBLIL U MUHUMATILHBLIL 3ANAC 81A2U 8 PACHEMHOM Cl0e NOYEbl

[TonuBHBIE PEXUMBI CENBCKOXO3AUCTBEHHBIX KYJIBTYp 3aJaHHON obOecredeH-
HOCTH JJIsI KOHKPETHBIX MPHUPOJHBIX YCIOBUNA OTHOCSATCS K YHCIy OCHOBHBIX MCXOM-
HBIX ITOKa3aTeyiel I MMPOEKTUPOBAHUS OpolIeHus. Mcxond u3 HUX, yCTaHABIMBAIOT
pacyeTHbIE pacXoJbl OPOCUTEIBHOM CETH U COOPYKEHUM HAa HEW, ONTHUMAaIbHYIO
IUIONIA/Ib OPOIIEHNs, TOTPEOHOCTH B MOJTMBHON TEXHHUKE.

Jlo HeaBHErO BPEMEHHU 3aJaya YCTAHOBJICHHS C BBICOKON BEPOATHOCTBIO I10-
JUBHBIX PEKHUMOB 33JaHHOM 00ECIEeYEeHHOCTH HAAECKHOMY DPEIICHUIO0 HE MOjaBa-
Jach B CBSI3U C OTCYTCTBHEM TOYHOW METOAMKHU PacdyeToB U OOJIBIION TPYIOEMKOCTH
CYLIECTBYIOLIECH.

B mnactosiiee Bpemsi, Onarogapsi BHEAPEHHIO B IMPAKTUKY MPOEKTUPOBAHUS
onoxmmMatmdeckoro metoga A. M. u C. M. AnmaTeeBbIX, 9Ty 3a7ady yCIENIHO pe-
matoT OBM. Meroauka pacuera Ha DBM MOJUBHBIX PEKUMOB C MCIOJIb30BAHUEM
OMOKIIMMATHYECKOTO0 MeTojaa paspaboranHa corpyaHukamu YkpHUUI'uM, VYkpru-

npoBoaxo3a u B/O «Co103-BOAIPOSKT.
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Ocoobennocmu pesxcuma opowenus puca. Puc - temnomoOuas kynstypa. OH
MOJKET IMPOU3pacTaTh B pallOHAaX ¢ CYMMOM TE€MIIEpaTyp BO3AyXa 3a JIETHUU MEPUO]
ceeimre 2000 °C. B GsiBurem CCCP prcocesiHie MOTYYriIo MHPOKOE Pa3sBHUTHE HA
tore Ykpaunsl, CeBepHom Kaskasze, IOxHom IloBoinkbe, pecnybsukax Cpenneit
Azum u 3akaBkasbs, a Takke Ha [lansHem Bocroke. PrcoBbie cucTeMbl pa3MenaoT B
palioHax € JOCTaTOYHBIMU BOJHBIMH pPECypcaMH Ha TEPPUTOPHUSX C YKIOHOM [0
0,005, B OCHOBHOM HEMPUTOTHBIX IJISI BO3AEIBIBAHUS JPYIHX CEIbCKOXO3SICTBEH-
HBIX KYJIBTYp (3aCOJICHHBIC TTOWMBI U JICTBTHI FOKHBIX PEK).

B nmpakTuke pucocesHus CymecTBYIOT pa3IMYHbIE CIIOCOOBI BO3/IEIBIBAHUS PH-
ca: C 3aTOIUVICHUEM, C MIEPUOINICCKUMU TOJIUBAMHU U 0€3 OPOILICHUS.

Haubonee pacnpoctpaneH cnoco0 OpolleHHs puca 3aTOTUICHHEM - MOCTOSH-
HBIM, YKOPOUYEHHBIM M TIPpephIBUCTHIM (puc. 1.8).[lonokuTensHoe BIHSHHE 3aTOILIC-
HUS 3aKJII0YaeTCs B TOM, YTO CJIOM BOJBI HA PUCOBOM II0JIE YTHETAET U MOJABIISET
COpPHYIO PaCTUTEIBHOCTb, CTIIAKUBAET PA3HUILY JTHEBHBIX U HOUHBIX TEMIEpaTyp, yB-
JaKHSIET MPU3EMHBIN CION BO3AyXa, CIOCOOCTBYET PACCOICHUIO 3aCOJICHHBIX MOYB.

[TocTosiHHOE 3aTOIUICHUE PUMEHSIFOT Ha CHIIbHO3acOJICHHBIX (Oosiee 2%) u 3a-
COJICHHBIX 1MouBax ¢ (unbrparnmerd menee 0,5 cm/cyt. [Ipu TakoM pexxuMe BCXOJIBI
MOJIYy4arOT MOJI CJIOEM BOJIbI, IOATOMY OHHM M3pekeHbl. HecMOTpsi Ha 3HAUUTENIbHYIO
OPOCHTENBHYIO HOPMY, HOCTHTAIOMLYI0 25 ThIC. M /Ta, yPOXKAHHOCTb PHCa COCTABIIS-
€T, KaK npaBmio, 25... 351/ra.

bosnee OnarompusiTHBIM CUMTAIOT PEXHUM C YKOPOUEHHBIM 3aTOIUICHHEM, MPHU
KOTOPOM B IEPHO]] BCXOJOB pHCa CIOW BOABI Ha MOJe OTCYTCTBYeT. OH UCIOIb3yeTCs
Ha HE3aCeJICHHBIX M CpelHe3acoieHHbIX (1o 1%) mouBax ¢ ¢uibTpanuei Oosee
0,5 cm/cyr. OpocurenbHas HopMa pu oToM gocturaet 15... 20Tsic. M/ra, a ypo-
*aifHocTh - 50...601/ra u 6oee.

[IpepbiBHCTOE 3aTOIJIEHUE MPUMEHSIOT Ha HE3aCOJIEHHBIX MOYBaxX C (pUiIbTpa-
e 6osee 2 cm/cyt. OHO MO3BOJISICT 3HAYUTEIBHO COKPATUTh OPOCUTEIBHYIO HOP-
My. OnTuManbHas TPOIOJDKUTEIFHOCTh YEPEIOBAHUS 3aTOIJICHHS C .€TO OTCYTCTBH-

eM cocTtaBideT 5...61Heid.
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Puc. 1.8 -Pexxumsbl oporienus puca:
a - TIOCTOSIHHOE 3aTOIJICHHE; 6 - YKOPOUEHHOE 3aTOIUICHHUE; 6 - TIPEPBIBUCTOC
3aTOTUICHUE; & - IEPUOUIECKOE OPOIICHUE

Benmnuuna opocuTensHONH HOPMBI MOXKET OBITH OmpezeseHa 1o Gopmyaam

A. H. Koctakosa wiu B. b. 3aiinena.

M= (T4 WAF+4Sap-Scopt-Snor) —kP.

ITo A. H. KoctsikoBy:
ITo B. b. 3aiiueny:

M=(E+ T-kPYH(W+HF,4F ) +(S,,+S,+S0),

(1.19)

(1.20)

rae T B popmyne A. H. KoctsakoBa - BogomotpebiieHne puca, a B popmyiie

B. b. 3aiinesa - tpancnupanus; £ — B popmyne B. b. 3aiiuesa - ucnapenue ¢ Boj-

HOM moBepXHOCTH prcoBoro noiisi; W - Hackllienre nouBorpyHra; F- 6oxoBas u Bep-

THUKaJIbHas @Hanpaum{; Sup =~ IPOYHOCTH, Scop - NJIAHOBBIC C6pOCBI; Snor- TCXHUYECKHUE

MIOTEPH Yepe3 3aTBOPHI BOJOBBIYCKOB; P - ocanku; K - ko3 dunmeHT ucmons3ona-
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HUS OCAJKOB; Fi- BepTUKaJIbHas (GUIbTpaLUs; F,- GUIBTPAIlMOHHBIA OTTOK B JIpe-
HAKHYIO CETh; Sx - HEOPraHU30BaHHBIE COPOCHI; S, - COPOC OCYILEHHS.

Bce cocraBnstonme, KpoMe 0CajkoB, M3MEPSIOTCS B METpaxX KyOWUYeCcKuX Ha
reKTap. DJIEMEHThl OPOCUTEIIBHOW HOPMBI MOXHO ONPEACNSITh AKCHEPUMEHTAIBHO,
10 aHajioraM uiau pacyeramu. Bennunssl £ v T HaXOAAT 3KCIEPUMEHTAIBHO WU 110
OJIHOMY W3 METOJOB pacueTa BOJIOIOTPEOICHUS.

OOBeM BOJIBI, HAYIIEH Ha HACKHIIIIEHHUE TIOYBOTPYHTOB, OTMPENEISIOT TI0 PopMyIie

W=AH (Brox—puaz), (1.21)
rae A - CKBaXXHOCTb IMOYBOTPYHTA B cioe H, %; H - ciioi Mo4BbI OT MOBEPXHO-
CTH 3€MJIM J10 YPOBHSI TPYHTOBBIX BOJ, M; Pnox- HOJIHAS BJIArOEMKOCTH MOYBBI OT

CKBa)XHOCTH B cJioe H, Y0; Buax - HAUIMYHAS VI MPEANOIUBHAS BIAXXHOCTh, %0.

OO6beM BoJIbI, UAYIIEH HAa OOKOBYIO M BEPTHKAJIbHYIO (DUIBTPAINIO, HA OJIHO-
POJIHBIX TPYHTAX MOKHO TOJIYUIHTH 110 (hopmyrie Jlromton.

OcTanbHble COCTABIISIIONINE YPAaBHEHUU OMPENEISIOT IKCIIEPUMEHTAIBHO WITU
NPUHUMAIOT 110 peKoMeHaanusm (tadim. 1.6).

Cpennue 3HaueHuss M jajns  pa3iIM4HbBIX pailoHOB pucocessuus CHI
COCTaBISIOT ThIC. M /ra; [Ipumopckuii kpaii - 10...14,Hu30Bbs p. KyGans 10...18,
6acceiinbl pex Tepek u Cynak 10...20,moiimer p. Jon 15...18 Hu30Bbs p. AMyaapbs
19...22 Hu3oBbs pex Boara u Ceipaapes 20...25 moiimel p. ynait 21...27.

Puc Bo3nesnbIBalOT B C€BOOOOPOTE BMECTE C OPYTMMH CEIbCKOXO3SICTBEHHBI-
MU KyJbTypaMH, KOTOPbIC HAa3bIBAIOT COMYTCTBYIONMMHU. B KauecTBe TakuxX KyJIbTyp,
CIIOCOOCTBYIOIIUX AKTUBHOMY BOCCTAHOBJICHUIO TIJIOJOPOAMS PUCOBBIX IMOJIEH, Yalle
BCEr0 MCMOJIB3YIOT JIOLEPHY, 3epH00000BEIE, MonuH. [Ipu pacuete pexxnma opoiie-
HUSL CONMYTCTBYIOIIMX KYJIbTYp MCHOJB3YIOT OOUICHPUHSTHIE METObl, ONMUCAHHBIC

paHee.
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Tabnuna 1.6 -IlpenenbHble 3HaUEHUS AIEMEHTOB, COCTABIISIOMINX OPOCUTEIb-

HYI0 HOpMY pHca, Thic. Mo/ra (o B.B. aiinesy)

IToTpeGHOCTH B BOzIE

DNEeMEHTHI OPOCUTEIILHONH HOPMBI MaKCHUMaJIbHast MHUHHUMAaJIbHAs
CyMMapHO€ BOJIOTIOTpEeOICHIE 10,0 6,0
[lepBoHauaNbHOE HACHIIIIEHUE TOYBBI 3,0 1,0
OunpTpanus BEpTUKATbHAS U TOPU30H-
10,0 1,0
TajabHast
CMmeHa cJ10s1 BoibI (POTOYHOCTH)
0 4,2 0,5
5...20%mogaun
Ocennuii cOpoc BOBI Iepen yOOPKOi 15 05
) )

ypoxas

Pesicum opowenus ce60060pomuoco yuacmka u e2o patoHuposanue

B ceBooOOpoTE BO3AENBIBAIOT HECKOJBKO CEIhCKOXO3AWCTBEHHBIX KYIBTYD,
KaKJ1asi U3 KOTOPBIX UMEET CBOW MOJUBHOU peknM. CyMMapHBIN PEXUM OPOLICHHUS
ONpPENEIIAET XapaKTep MOJaYu BOABI HA ATy IUIOIIAJb B TEYEHUE OPOCUTENBHOTO Ie-
puoaa. OH JOJDKEH YYWTHIBATh, KPOME PEKUMOB OpPOLIEHUS OTACIBHBIX KYJIbTYP,
MOYBEHHbBIE, THJIPOJIOTUYECKHUE YCIOBHS KaXJI0Tr0 MOJIsl CeBOOOOPOTA, YPOBEHDb arpo-
TEXHHUKH W yCIIOBUS OPTaHU3alHH TPYZAA B XO3AUCTBE, PEKUM UCTOYHUKA OPOLICHHUS.

Pexxum opolilieHus KyJIbTyp B CEBOOOOPOTE OINMpPEACNIAIOT CYMMHUPOBAHUEM pe-
’KMOB OPOIICHHS OTJENbHBIX MOJIEH U MOKa3bIBAIOT B BUAE IrpaduKka pekuMa opo-
IeHusT WK rpaduka TUAPOMOTYIIS.

st coctaBienus rpaduka pexuma OpouIeHUsT HEOOXOUMO 3HATh TUIOUIA/IH,
CPOKH ¥ HOPMBI TIOJIMBA OTACIBHBIX KyJIbTYp. Pacxom Boabl B j1/c, HEOOXOAUMBIHA JTsI

OpOIICHMUSI, MTOTYYaloT 1o hopmyIie

aF.,m

Qkyam‘ = _ém‘ ’ (1.22)

rae G - 10Js1 CEeBOOOOPOTHOM IUIOIIAU, 3aHATAS KYJIbTYPOU; Feex ~-TIOIIAD CE-
: 3
BOOOOPOTHOTO y4acTKa, ra; m - MOJUBHAs HOpMa, M /ra; t - MpPOJOHKUTEIBHOCTD

IIOJINBA, CYT.
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[Tpu cocraBicHuH Tpaduka OPONICHHS TOJUBHBIC PEKHUMBI OTACIBHBIX KYJIb-
Typ TOCIIEJOBATEIbHO HAKJIAIABIBAIOT C YYETOM JIOJIA IUIOMIAJNA a, YCTAaHABIHBAIOT
IIPOJIOJDKUTEIBLHOCTh TIOJIMBHOTO Teproja t, B TeueHne KOTOPOro MOJaeTCs pacyeT-
Has TOJIMBHAs HOpMa m. [IpudeM opJauHATBI PacXoJIOB BCEX KYJBTYp MPH COBIIaJIe-
HUU CPOKOB TOJIMBa CyMMHpYIoT. Ho, Kak mpaBuiio, rpadk IMOJydaeTcsl CO 3HAYM-
TEJIHHO KOJICOTIONMMHUCS OpJAMHATAMH C TIEpephIBAMHU B 1oj1a4ye BoAbl. Takol rpaduk
HA3bIBAIOT HEYKOMILIEKTOBAHHBIM, €r0 HEOOXOUMO YKOMIUIEKTOBATh, BHIPOBHSATE M
YMCHBIIIUTh OPAUHATHI, TUKBUIUPOBATh KPATKOBPEMEHHBIC TIEPEPHIBLI B 110/1a4e BO-
Ibl. YKOMIUIEKTOBAHUE TIPOU3BOIAT 3a CUCT CJIBUTOB CpeAHEH naThl mosmBa (Ha 3... 5
THEH), u3MeHeHus moJimBHOTO mepuoaa (3...15 cyt.). YkomimiekroBanue rpaduka
MO3BOJIAET CHU3UTh MaKCUMaJbHBIN pacxos Ha 20...25 Y 6otee.

B tex ciydasix, korma mpu MpoOeKTUPOBAHUU TUIOMIAJA CEBOOOOPOTOB 3apaHee
HEU3BECTHBI, CTPOIT TpaduKu THAPOMOIYJS. I'MaApoMomyab - 3TO pacxoj BOIBI

(B 11/c), oTHECEeHHBIN K | Ta OpoIIaeMOi TUIOIAAN U BRIYUCIAEMBIN 0 3aBUCUMOCTH

@

1= 64¢

(1.23)

rne g - TMAPOMOIYIb, J/c Ha 1ra; a - oIS TUIOIAIH, 3aHATas KYJIbTYPOl B CEBOOOO-
poTe; m - TIOMMBHAS HOpMa, M°/Ta; t - OITMBHOI EpHO, CyT.; 86,4 -[IepeBOHON KO-
b GUIHEHT, YIUTHIBAIOIINI YUCIIO CEKYH/T B CYTKaX.

[To pacueTHbIM OpJaUHATAM THAPOMOIYJIS IJisi KaXJION KyJIbTYPhI CTPOSIT Ipa-
(GUKH, KOTOpPBIE MOTYT OBITh YKOMIUICKTOBAHHBIMH ¥ HEYKOMIUICKTOBAaHHBIMH
(puc. 1.9).Tlops0K YKOMILICKTOBaHHUS TaKOM K€, KaK U JIJIsl rpa)KOB OPOIICHHUS.

Jlist noctpoeHus rpaduka rupoOMOAYJIs MIPU JOKIEBAaHUM MOJUBHOM mepuo t

BBEIYHUCIISIOT TI0 (hopMmyiie

mF,

b=
86,4 L Quiy B (1.24)
TIe XQu - CyMMa pacxoaoB AOKIACBAJIbHBIX MAlIWH, pa60Ta}01uHx OJHOBPCMCHHO Ha

OJIHOM TI0JI€; Kap - KOO(D(UITMEHT MCIIOIB30BaHUS pabouero BpeMeH! 0K IeBaIbHOMN

MAaIlTUHBI 32 CYTKH;P - KOI(DPHUIMEHT MPOAOHKUTEIEHOCTH pabOThl JOXKICBATHLHOM
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MaIllMHBl B TEYEHHE CYTOK,p=n/24 (N - KOJMYECTBO 4acoB pabOTHl MaIIUHBI B Cy-

TKH); F, - TUIOIIA (b TIOJISl HETTO, ra.

/¢’ 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'padux runpoMoays:

a - HeYKOMNIeKMOBAHHbIU; 8 - YKomnjiekmosannwill, 1-2 - moyepna; 3, 4 -o3u-
Mas nueHuya, S - 20pox Ha 3epHO U NOJHCHUBHOE NPOCO HA 3epHO; 6 - nodicHueHbie
31aK000008b1€e; 1 - NONHCHUBHDIIU NOCEB IIOYEPHbL

T'uopomodyns puca. 1101MBHON PEXUM PUCOBOTO TOJISI XaPAKTEPU3YETCS ABY-
Msl TIEpUOJaMU: NTEPBOHAYAIBHBIM 3aTOIUIEHUEM M MOJJEPKAaHUEM CJI0s BOJIbI Ha ye-
ke. OHU pa3IMYarOTCs BEJIMYUHONM 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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T7ie yp, - HAaYalbHBIN 3aac BJIard B 30HE a’palii, MM, hy - CJIOW BOJIBI Ha YeKe,
MM; E, - UCTIAPEHUE C TOBEPXHOCTH MOJIsA, MM; {; - MPOJOJKUTEIIBHOCTh NEPUO/IA, CYT.

[Tpu ompeneneHuu rUAPOMOAYIS ISl KaXKI0¥ (eHonorudeckoil ¢haspl pa3Bu-
THUSI pUcCa UCIOJIb3YIOT CIEAYIOLINE YPABHECHHUSI.

Co3nanHue ci1os BOJBI Ha YeKe (BCXObI-KYIIICHHE):

g, = 0,116 (1ohfl+52+ T2+F2).

£, (1.26)
Copoc BojbI ¢ Yeka 10 hs u mogmepskanue 3Toro cios (KymeHue):
g, = 0,116 (10”" —M L p B4 T, + F3) .
: (1.27)
CO3I[aHI/Ie HOCTOSHHOI'O CJI04 3aTOIJICHUA.
: hy — hy
q4:0,116(10——— +E4+T4+F4).
t (1.28)
[Moxneprkanue ciost BObI (KyIlleHHEe-CO3PEBaHME):
g5=0,116 (Es+Ts+Fs). (1.29)
CO6poc BoJIbI ¢ Yeka nepes; yOOpKoi yporxkasi:
q. =0,116 {10%(EG+T6+F6—PG)]- (1.30)
6

3neck hy - rayOuHa cinos 3aToIieHus, cM; t, - IPoI0DKUTEIBLHOCTE dTana ((a-
301), ¢yT.; E,, T,, Fn, Py - ucnapenue, Tpancnupanus, GUIbTpays ¥ OCAIKU 32 COOT-
BETCTBYIOIIIKE ATAIbI, MM/CYT.

MakcumanbHbie OpANHATHI TPadUKOB THAPOMOIYIISI U cOpoca SIBISIOTCS pac-
yeTHbIMU. [Ipy OpollIeHNN COMYyTCTBYIOIIUX PUCY KYIBTYP, BXOASIINX B CEBOOOOPOT,
rpaduK TUAPOMOAYJIS JIJIi HUX COCTABIISIOT OOBIYHBIM TMOPSIAKOM, KaK ISl CEIbCKO-

XO3SIICTBEHHBIX KYJIBTYp € MEPUOIUYECKUMH MojuBamMu. OOmuil rpaduk rugpomo-
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TyJisi PUCOBOTO CEBOOOOPOTA MPEACTABISIET CO00M CyMMy TpamKOB THIPOMOTYIIS
prica U COmyTCTBYIOMMX eMy KynbTyp (puc. 1.10).

PacyerHble 3HAYeHHS OPAMHATHI IPa@UKOB rHAPOMOAYJIS Al OCHOBHBIX
THIIOB CE€BOOOOPOTA COCTABJSIOT. Jj/cra: juis xyonkoBoro 0,7...1; 3epHOBOTO
0,5...0,6;0B0m1H0TO 0,4...0,5)pucoBOrO 2...3.

I'uapomony/ibHoe palionnpoBaHue. i1 MacCMBOB OpOIICHHS C OOJBIIUM
pa3HooOpazreM TPHUPOAHO-XO3SHUCTBEHHBIX YCIOBUN MPOBOJUTCS TUIPOMOIYIHEHOE
palionrpoBanue. J[Jig 3TOro BCIO OPOIIAEMYI0 TEPPUTOPHIO ACNAT HA paiiOHbI C aHa-
JIOTUYHBIMH YCJIOBHSMH, OMPEACISIONMMEI XapakTep rpaduka ruapomomys. [l
KaXJIOTO W3 HUX COCTABJISIOT CBOM Ipadik ¢ yKa3aHWEM PACUCTHBIX OpJUHAT THUAPO-

MOTYJIS.

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'padux rugpomoyns puca:
1 -puc; 2 - conymcmeyrowue kyromypoi. Dazvl gecemayuu: | - 6cxo0wi,
Il - xywenue; 11l - 6vixoo 6 mpyoky; \V - ygemenue; V - cos3pesanue

1.9. Tunbl rUAPOMETHOPATHBHBIX CUCTEM B 3aBUCHMOCTH OT

NPUPOTHO-ATPO-MeJTHOPATUBHBIX YCJI0BUM

MesinopaTuBHBI€ (OCYIIHTEIbHbIE) CHCTEMBI TIOIPA3ICIISIOT HA THIIBI:
1. Ilo xapaxmepy 6o30eiicmeus Ha 600HBLIL PEHCUM HOYE.
a) OCYIIUTEIbHBIE CHCTEMBl OIHOCTOPOHHETO JCWUCTBUS, 00ECIEeUMBAIOIIHE

TOJIBKO OTBOJ M30BITOYHOM BJIard U3 KOpH€O6I/ITaCMOFO CJIOSI TIOYBBEI, 6) OCYHINTCJIb-
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HbIE CHCTEMBI C MPEAYNPEAUTENbHBIM III030BaHUEM, 00ECIICUHBAIOIIUE OTBOJ H3-
OBITOYHOW BIIarM M YAaCTUYHOE 3ajiep)KaHhe COOCTBEHHOI'O CTOKAa B KaHajax JUisi 3a-
MeJUICHUSI WITH TIPEKPAIICHUs TIOHIKEHHST YPOBHS TPYHTOBBIX BOJ; B) OCYIIUTEIBHO-
YBJIQXKHUTEJIbHbIE CUCTEMBI IBYXCTOPOHHETO JIEUCTBHS, 0OECIIEUNBAIOLIUE CO3AaHUE
U MOJiepKaHUe Ha MPOTSKEHUH BCETO BET€TAallMOHHOIO IIEPHO/Ia B KOPHEOOUTAEMOM
CJIOE ONTUMAIBHOIO BOAHOIO PEKHUMA ITyTEM CBOEBPEMEHHOI'O OTBOJIA U3 HETO U30bI-
TOYHOM BJIard U JTOIIOJHUTEIBHOM MTOJAa4YM B 3aCYLIUIMBBIE IIEPUOABI BETETALNA BOJBI,

HCO6XOI[PIMOﬁ I YBIIAXKHCHUA 3TOT'O CJIOA.

2.11o cnocody omeooda uzoblmouUHBIX 600 C OCYWIAEMOU MEPPUMOPUU 8 60-
0ONPUEMHUK:

a) caMOTeuHbIe, KOT/Ia BoJa, CoOOMpaeMasi OCYIIUTEIBHON CEThIO, COpachIBaLT-
Csl B BOJIOTIPUEMHUK CAMOTEKOM; 0) ¢ MAaIlMHHBIM BOZOIMOIBEMOM, KOT/JIa U3 OCYIIH-
TEJILHOM CETH B BOJONIPHUEMHHUK BOJIAa TEPEKAUYNBACTCS HACOCAMH; B) CMEIIIAHHBIC, KO-
r7a B IEPUOJBI MMABOJKOB BOJA NEPEKAYMBAETCA HACOCAMH, a B OCTAIBHOE BPEMS
cOpachIBaeTCa CaMOTEKOM.

3. Ilo koncmpykuuu.

a) OTKPBITBIC CUCTEMbI, B KOTOPBIX BCIO OCYNIMTEIBHYIO CeTh (OT MEJKOH 10
KPYITHOM) BBITIOJHSIIOT B BHJIE OTKPBITHIX KaHAJIOB; 0) 3aKPBIThIC CUCTEMBbI, B KOTOPBIX
BCIO OCYIIIUTEIBHYIO CETh BBITIOJHSIOT M3 3aKPHITHIX JPEH U KOJUJICKTOPOB; B) KOMOU-
HUPOBAHHBIE CHUCTEMbI, B KOTOPBIX 00Jie€ MEJIKYIO OCYIIMTENIbHYIO CETh CTPOST 3a-
KPBITOH, @ KPYITHY) — OTKPBITOM.

4. I1o pacnonoscenuio ocyuwiumenbHou cemu Ha MeCmHoOCHU.

a) TOPU30HTANIbHBIC; 0) BEpPTUKAJIBHBIC.

CoBpeMeHHbIE MENTMOPATUBHBIE CUCTEMBI IO XapaKTepy BO3JICUCTBUSA Ha BOJI-
HbIIl PEKHUM IMOYB NMPOEKTUPYIOT, KaK IMPABUIIO, OCYIIMTEIbHO-YBIA)KHUTEIbHBIMU
JBYCTOPOHHETO JIEUCTBHUS, 10 KOHCTPYKIUHA — KOMOMHUPOBAHHBIMU. JTH THUIIBI Me-
JMOPATUBHBIX CUCTEM SIBJISIOTCS HAOOJIee paclpoCTpaHESHHBIMHU.

B YkpawHe npu OCyLIEHUHM PEYHBIX IOUM M TEPPUTOPUH, NMPUMBIKAKOIINX K

BOJOXpaHUIMIIAM MU 03€paM, B IMOCICIHUC IOAbl BCC Yalll€ CTPOAT IOJBACPHBIC OCY-
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[IMTEIHHBIC CUCTEMBl C MAlTMHHBIM HJIM CMEIIAHHBIM CITOCOOOM OTBOJA M30BITOY-
HBIX BOJI.

THUnbI MeJITHOPATUBHBIX (OPOCHTEILHBIX) CHCTEM.

OpocuTellbHbIC pa3AeisfaioT Ha TP OCHOBHBIX THIA. OTKPBITHIC, 3aKPBITHIC U
KOMOMHHUPOBAHHBIE.

Omkpvimole opocumenvHble cucmemsl HauOoliee pacnpocTpaHeHbl. OHHU
UMEIOT KaHaJIbl B 36MJITHOM PYCJI€ WJIM B BUJC JIOTKOB. KaHaabl 0OBIYHO COOPYIKAIOT
C MPOTUBO(DUIBTPANMOHHON 3aITUTON.

3akpvimoie opocumenvHble cucmembl BMECTO KaHAIOB UCIONB3YIOT TpyOo-
MIPOBOJIBI, OOBIYHO MOA3EMHBIC. 3aKPBIThIC CHCTEMBI MOTYT OBITH CTAIlMOHAPHBIEC, IT0-
JTyCTaIlMOHAPHBIC W TIEPEIBIDKHBIC. B CTallMOHAPHBIX OPOCUTENBHBIX CHUCTEMaX BCE
3BCHbBS CTalMOHApHBIC. [loycTarmoHapHble CUCTEMBl HMEIOT MOCTOSHHBIC pacipe-
JCNUTENbHBIE W Pa300OpHBIC TIOJUBHBIC TPYOOIPOBOBI. B TepenBMKHBIX CHCTEMax
BCE TPYyOOINPOBOIBI pa30OpHEIE.

Komounuposannvie opocumenvHsle cucmemsl COCTOST U3 OTKPBITBIX Maru-
CTPaJbHBIX U MEXKXO3SHUCTBEHHBIX KAaHAJIOB M 3aKPHITOH BHYTPUXO3IHCTBEHHOUW OpO-
CUTEJIbHOU CETH.

Haumbonee coBeplieHHOH SBISETCS 3aKpbITasi OPOCHUTEIbHAsl CHCTeMa,
umerorias Beicokuii KITJ[ u mo3Bossomas aBTOMaTU3UPOBATh MOAAYy U pacmpee-
JICHHUE BOJIBI TIPH ITOJIUBE.

He3aBucumo OT THITA 1 KOHCTPYKITUHU PETYISIPHO JEHCTBYIOIMIAS OPOCUTEIbHAS
CHCTEMa JIOJDKHA OTBEYATh CJICAYIONIMM OCHOBHBIM TPEOOBAHMSIM: 110J1aBaTh BOIy Ha
OJISL B JTFO0OE BpeMs U B HY)KHBIX KOJMYCCTBAX; HMMETh MHHUMAJIbHBIC TIOTEPH BOIBI
Ha (QUIBTpAIHIO, UCTIAPCHHUE U COPOC; 3aHMMAaTh MUHUMAJIbHBIC TUTOMIAINA OTUYXKIe-
HUS ITOJ BCE DJIEMEHTHI OPOCHTEIBHOW CHCTEMBI; 00eCIeurBaTh Ka4YeCTBCHHBIN ITO-
JUB ¥ KO3 PUIIMECHT MOJIE3HOTO MCIOJIB30BaHUS BOABI, UMETh MUHIUMAIBLHYIO CTOU-
MOCTb CTPOMTENHCTBA U JKCIUTyaTallMd; OOECIIeUYnBaTh MOTyYeHUE MPOSKTHOH ypo-
KANHOCTHU CEIIbCKOXO3SMCTBEHHBIX KYJIBTYP.

[Tpumep coBpeMEHHOW OpPOCHTENBHOW cHUCTeMBbI - KaxoBckas, pacrosioxeH-

Has.B 3aCYLUIMBBIX CTEMSX XEPCOHCKOM M 3amopokckoil odsacreil. Boma B cuctemy
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3abupaercsa u3 KaxoBckoro BoIoXpaHMINIA HACOCHOW CTaHLIMEH MPOU3BOIUTENBHO-
ctbio 53(wm¥/c. [lnomane oporenus nepBoit ouepenu crpoutenscTBa 260 ThIC. Ta, a B
nepcreKkTuBe 1ocTUrHeT /84 1hic. ra. Boja no opomaeMoMy MacCuBY pacipeiessieT-
csl Tpems MarucTpaibHbIMH KaHajgamu: [ maBaeiM KaxoBckum amunoit 130kMm, Cepo-
ro3ckuM — 114km, KamanyakckuMm - 41 KM ¥ CHCTEMOM MEXXO3SMCTBEHHBIX pacIpe-
NEJIUTEIBHBIX KaHAJIOB JIMHOU 680KM.

[IonuB CeNbCKOXO3AMCTBEHHBIX KYJIbTYP HA 3€MJIAX IIEPBOM OYEPENU CTPOU-
TENbCTBA  OCYLIECTBIUICA IIMPOKO3aXBAaTHBIMU  JIOXKJAEBAJBHBIMM  MalllMHAMMU
«/Inenp» u «@perat». Boga Kk HUM NOAAETCS IO BEICOKOHAIOPHBIM TPYOOIIPOBOIAM.
Bronp Bcex KaHamoB MOCTPOECHBI aBTOMOOUIIBHBIE JOPOTH C TBEPIBIM MOKPBITHEM.

ITpoexrasiit KITJ] cuctemsr 0,95...0,96uT0 saBnsercs nmydmum nokaszatenaem B CHI.

1.10. DTansbl co3aaHusi BOA0OX03IHCTBEHHO-MEJIHOPATUBHUX 00HEKTOB:

NPOEKTUPOBAHUE; CTPOUTEIbCTBO; IKCIIyaTAlUsA

CoztaHne MeIMOpaTUBHBIX CHUCTEM PETYIHMPYETCS 1'0Cy1apCTBEHHBIMU CTPOU-
TEIbHBIMM HOpPMaMHM YKpauHbl. MenuopatuBHble cucTeMbl U coopyxkenus JIbH
B.2.4-99]lepxx0yn Ykpainu, Kuis, 200Q. B JIBH B.2.4-99pernamentupyrorcs cie-
AYIOLME ATAIbl padoT MO CO3JIaHUI0 MEIMOPATUBHBIX cucteM: I - HopMbl nmpoekTu-
poBanus; Il — Opranuzanust crpoutenscTBa. Boimonnenus pa®ot. [laHHBIE HOPMBI
pPacupoCTPaHAIOTCS Ha MPOCKTUPOBAHUE, CTPOUTEIBCTBO U PEKOHCTPYKIUIO MEIHO-
PATUBHBIX CUCTEM U COOPYKEHUI.

[Ipyn NpOEKTUPOBaHUM MU ONPEAEICHUH OCHOBHBIX XapaKTEPUCTUK MEIUOpa-
THUBHBIX CHCTEM PYKOBOJCTBYIOTCSI NPUHATBHIM JIEJICHUEM TEPPUTOPUU YKpauHbl Ha
IATh OCHOBHBIX IOYBEHHO-KIMMaTHueckux 30H: Ilonecwe, Jlecocrensb, CeBepHas
Crenb, IOxnas Crenb, ropusie paiionsl Kapnat u Kpsima.

[Topsanok u cTaguitHOCTh pa3pabOTKHU MPOEKTHOM JOKYMEHTAIMH IPU CTPOU-
TeIbCTBE MEIHOPATHBHBIX cucTeM ycraHaBiuBaeTcs [IBH A.2.2-3. Benunuuny pac-

YCTHBIX PACXO0d0B U ypOBHCﬁ BOIbI B BOOHBIX MCTOYHHUKAX, BOJOIIPUCMHHKAX, OCY-
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HMIUTENBHBIX KaHamax omnpenessior cornacHo co CHull 2.01.14c¢ ydyerom ocobeHHO-
cTeit hopMHUPOBAHUS CTOKA HAa BOJOCOOPHOM TIIOIATH.

Pa3nen mpoekTHpoOBaHMS COJEPXKUT CIEAYIOLIME OCHOBHBIC MOAPA3AeJbl:
OpOCHUTEJIbHBIE CUCTEMBI; OCYIIUTEIbHBIE CUCTEMBI; COOPY>KEHUSI Ha OPOCUTENIbHBIX
U OCYIIUTEIbHBIX CUCTEMAX; HACOCHBIE CTAHIMU, 3alIUTHBIE AaMObl, HOPMbI OTBEJIe-
HUS 3eMeJlb JUIsl CTPOUTENIbCTBA MEJIMOPATUBHBIX CUCTEM; PEKOHCTPYKIIMS MEIUopa-
TUBHBIX CHUCTEM; OLIEHKA BIMSHHUS MEIMOPATUBHBIX CUCTEM Ha OKPY)KAIOIIYIO Cpery
(OBOC); npunoxenus A-1l, conepkaliue CripaBOuYHbIe MATEPUAIIBI [T BHITIOJTHCHUS
pacyeTos.

Pa3nes1 cTpouTeIbCTBA_CONIEPXKUT CIEAYIONIME OCHOBHBIE MOAPAa3/eJibl: MO-
rOTOBKAa CTPOUTEIHCTBA MEIMOPATUBHBIX CHCTEM; HOKYMEHTAIMS Ha OpraHU3alluio
CTPOMUTENHCTBA M BHINIOJHEHUS paboT; MaTepualbHO-TEXHUUECKOE 00ecreueHue; Me-
XaHU3alusg U TPAHCIOPT; oO0ecrneyeHne KayecTBa CTPOUTENIbHO-MOHTAXKHBIX padoT;
TpeOOBaHUS K OPraHU3allMU CTPOUTEIHLHOTO MPOU3BOJICTBA B YCIOBUAX PEKOHCTPYK-
IIUU COOPY>KEHUI B COCTaBE MEIHMOPATHUBHOW CHUCTEMBI; TPEOOBaHUS K BBHIMOIHEHUIO
paboT IpHU CTPOUTETHCTBE THAPOTEXHUYECKUX COOPYKEHUW MEIHOPATUBHBIX CHUC-
TEM, CTPOHUTEIBCTBO OPOCUTENBHBIX TPYOOIPOBOJIOB; CTPOUTEIHCTBO JPEHAXk A, pe-
KOHCTPYKIIUSI MEITUOPATUBHBIX CUCTEM; TOYHOCTb CBOJIKM THJIPOTEXHUYECKUX CO-
OpY>KEHHI MEIMOPATUBHBIX CHUCTEM; CTPOUTEIHCTBO JOPOKHOM CETH HAa MeIuopa-
TUBHBIX CHCTEMaX; OXpaHa OKPY>KaIoIlel €CTECTBEHHON Cpeibl; MPOTUBOMOXKAPHbIE
MEPOTPUATHS; TPeOOBaHUSI OTHOCUTENILHO 0€30MaCHOCTH TPYa; MPUMEHEHUE U BBe-
JICHHE B SKCILTyaTallMI0 MEIHOPATUBHBIX OOBEKTOB.

Ikcnnyamayua TOCTPOCHHBIX OOBEKTOB HAYMHACTCS TOCIE HMCIBITAHWA U
NpUEMKA TOCTPOEHHOTO O0BEKTa, HAIAJIKH IMyCKa B MOCTOSHHYIO 3KCIUTyaTallUIo.
[IpuHsATHE B SKCILTyaTaAIIUI0 MEIIMOPATHBHBIX M BOJAOXO03IHCTBEHHBIX 0OBEKTOB T'OCY-
JApCTBEHHOTO 3aKa3a JIOJDKHO OCYIIECTBISITBCS B COOTBETCTBUM C TpeOOBaHUAMHU
JIBH A.3.1-3, a Takxke ¢ "l[lpaBuwiamMu OpUHATHS B SKCILTyaTallMI0 3aKOHYCHHBIX
CTPOUTEIHCTBOM MEIIMOPATUBHBIX U BOJOXO3SMCTBEHHBIX OOBEKTOB TOCYIapCTBEH-

HOI'0O 3aKasa'. O6’I)CKTBI, KOTOPBIC HC ABJIAIOTCSA FOCY,HapCTBCHHOﬁ CO6CTBCHHOCTBI-O,
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JIOJDKHBI  BBOJHUTBHCS B OKCIUTyaTallMIO B COOTBETCTBHH C  TpeOOBaHHUSIMHU
3.1-3.13/IbH A.3.1-3.

[Ipu cocTaBieHUM METUOPATUBHBIX MPOEKTOB OOOCHOBAHHO YUUTBHIBAIOTCS
IIOCJIEAHNE HAYYHO-TEXHUYECKHE IOCTH)KEHUS, Ha OCHOBE KOTOPBIX IOJLKHBI pe-
IIATHCS] BOIPOCHI MEJIMOPALMH M OCBOEHUS 3€MEJIb HA NIEPCIIEKTUBY.

ITpoeKThl AOHKHBI COCTABIATHCA HAa OCHOBAHMHU THIATENIBHO pa3paOOTaHHBIX
3aJlaHU{ ¥ MPOTPaMM C YYETOM 0O€CIeUeHHUsl BBICOKOM U YCTOMYMBOUN ypOXKaHHOCTH
KYJIBTYp, BBICOKMX KOA((UIHEHTOB 3€MEIBHOIO HCHOJIb30BAaHUSA U KO3PPUIMEHTA
MOJIE3HOTO JICHCTBHS, a TAKXKe YOBIETBOPEHUS TPEOOBAHUN K BBOJAHO-BO3AYIIIHOMY,
IIATATEJIBHOMY, TEIZIOBOMY U COJIEBOMY PEKMMaM ITOYBBI.

[IpoekTupoBaHKe U U3BICKAHUE IIPOU3BOAT CIIELUAIN3UPOBAHHBIEC IIPOEKTHO-
U3bICKaTeIbHbIC Opranu3anuu (YKprumnpoBoaxo3, JIbBOBIHUIPOBOAX03 | Ip.).

[TosneBble M KaMepaJIlbHbIE MATEPHUAIIbl U3BICKAHUI C BBIBOAAMH U IIPEIIIONKE-
HUSIMH TPEJICTABISIOTCS INIABHOMY MH)KEHEPY IPOEKTa, KOTOPBIN aHAIU3UPYET U UC-
ITOJIB3YET ITU MATEPHUAJIBI IIPU COCTABICHUH IPOEKTa METUOPATUBHON CUCTEMBI.

Cmaouu npoekmuposanus.

IIpoexkTpoBaHNE MEIMOPATUBHBIX CUCTEM M COOPYKEHUU IMPOU3BOIAT IS
0ojiee KpyNHBIX OOBEKTOB B JIBE CTAUU - TEXHUUYECKUM IPOEKT U paboune 4epTeKu
U JUIs1 HE0OJIBIIMX OOBEKTOB B OAHY CTAJUIO - TEXHOPAOOUMI MPOEKT, T.€. TEXHUYE-
CKUH TPOEKT, COBMEUICHHBIN C pabOYNMH YepPTEKAMHU.

3aaHue Ha IMPOEKTUPOBAHUE BBIAACTCS 3aKa34MKOM M COCTABIISIETCS HA OCHO-
BAHUU CXEM KOMIUJIEKCHOTO MCITOJIb30BaHUS 3€MEJIBHBIX U BOJIHBIX PECYPCOB IO OT-
JeNbHBIM OacceiiHaM peK, palloHaM W TEPPUTOPUSM, a TAKKE T'€HEPAIbHON CXEMBI
MCIIOJIB30BAHUS U OXPaHbl BOJHBIX U 3€MENIBHBIX PECYPCOB CTpaHbl. [I0 KpynHBIM U
CJIO’KHBIM MEJIMOPATUBHBIM CUCTEMAM M COOPYKEHUSM COCTABJISAETCS €Ill€ TEXHUKO-
skoHOMHKYeckoe obocHoBanue (TD0), onpepessronie TEXHUYECKYI0 BO3SMOKHOCTD
HKOHOMHUYECKYIO 1I€JI€CO00Pa3HOCTh CTPOUTENBCTBA JAHHOW MEITMOPAaTUBHOW CUCTe-

Mbl. B cocTaBiienne 3aganuii OOBIYHO YYaCTBYIOT TPOEKTHBIE OPTaHU3aLUU.
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CocTaB TeXHH4€CKOT0 MPOEKTA MEIHMOPATUBHON CUCTEMBI:

1) cxema reHepajbHOTO TUIaHA, KOTOPas COCTABIISICTCS JUIS CIIOXKHBIX OOBEKTOB,
CTPOMTEIBCTBO KOTOPBIX MPOM3BOAUTCS MO odepensiM. OHa COCTOUT U3 MOSCHUTEIILHOM
3aMKCKH U TPaUUeCKUX YePTEKeH;

2) onurcaHKe U OICHKA IPUPOIHON 0OCTAHOBKH OOBEKTOB B IIEJIOM C IIPOTHO30M €€
M3MEHEHMS B CBS3U C MEJIMOPATUBHBIM CTPOUTEIILCTBOM;

3) u3oxeHre 1 000CHOBAHUE OCHOBHBIX IIPOSKTHBIX PEIIICHUH O TPpaHUIaX 00bEKTa
Y €ro IUIONIAIM, OPraHU3alUN CEeITLCKOXO3SMCTBEHHOTO MPOU3BOICTBA U TEPPUTOPHH, CO-
CTaBE MEJIMOPATUBHBIX MEPOIPHUATHM, PACIIOJIIOKEHUN U KOHCTPYKLIMM MEIHUOPATUBHON
CHUCTEMBI U €€ DJIEMEHTOB, CEJIbCKOXO3SMCTBEHHOM BOJOCHAOKEHHMM, aBTOMATH3AIllUA U
TeJIeMEXaHU3allui CUCTEMBI, OpPTaHU3allii TEXHUYECKOM SKCILTyaTallid, SHEProcHadke-
HUA W CBS3H, CEILCKOXO3SMCTBEHHOTO CTPOUTENHCTBA M OCBOCHHS, 00 OpraHW3aIu
CTPOMTEIBCTBA U €70 OYEPETHOCTH;

4) cMeTHas 4acTh, KOTOpas YYUTHIBACT 00beM PabOT M CTOMMOCTh CTPOUTENILCTBA,
TMIOJTyYEHHBIE B PE3YJILTATE PACUETOB 10 HOPMAaM U PACLICHKAM;

5) OCHOBHbIE TEXHMKO-DKOHOMHUYECKHE IMOKA3aTelId IPOEKTa, XapaKTePU3YIOIIHe
HKOHOMHUYECKYIO 3(D(HEKTHBHOCTH TIPOSKTHPYEMBIX MEPOTPHUSITHH, TAFOIINX BO3ZMOXHOCTh
CYIMTh 00 OXKHJIAEMOM BBIMTOJIHEHUH BO3JIaraeMbIX Ha CTPOUTEIILCTBO SKOHOMHUYECKUX U
TEXHUYECKUX 331a4 M O CPOKAX OKYITAEMOCTU KalTUTATLHBIX BJIOYKEHUM.

K nosicHUTENbHOM 3anMCKe NPUJIArarTCes. TUIAH MEJMOPATUBHOM CUCTEMBI, UHKE-
HEPHO-TEOJIOTMYECKUE, THIPOT€OJIOTMYECKUE U TTOUBEHHO-METMOPATUBHBIC KAPThI, YepTe-
KM OCHOBHBIX COOPY>KCHHIA, TIPOJOIbHBIE TPOMIIN MaruCTPATLHBIX U PACHPEIEITUTETb-
HBIX KAHAJIOB U KOJIJIEKTOPOB.

Pabouue wepmesicu nist CTpOUTENLCTBA MEJTMOPATUBHBIX CUCTEM WIJIM COOPYKEHUMN
BBITIOJIHSIIOT B COOTBETCTBUM C YTBEPKIICHHBIM mMeXHU4eckum npoekmom. B padbounx yep-
TeXaxX MPUBOJAT YTOUYHEHUS M JCTAIM3AIMIO PEIICHUH TEXHUYECKOrO MPOEKTa B TOM CTe-
TICHU, B KOTOPOM 3TO HEOOXOIUMO JIJIsl IPOU3BOICTBA CTPOUTEIPHO-MOHTAXKHBIX PaloT.

Texnopabouuii npoexm pazpadaTHIBAIOT ISl TEXHUYECKHA HECTIOKHBIX 00BEKTOB. B

TCXHOpa60‘{CM IMPOCKTC IMPUBOIATCA TOJIBKO TC YCPTCIKU U JAHHBIC, KOTOPBIX HET B THIIO-
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BBIX U MMOBTOPHO MPUMEHSEMBIX MpoekTax. CocTaB TeXHOpaOOYero MpoeKTa: MOsICHUTEb-
Has 3aIliCKa, CBOJIHAS CMeTa U TpadUuecKuil MaTepuall.

IKCITyaTanus

OcHOBHOI1 3a1a4eii IKCILTyaTal METMOPATUBHBIX CUCTEM SIBJISIETCS 00ecTiedeH e
HPUHATBIX MIPU TPOEKTUPOBAHUN TEXHOJIOTMYECKHUX MapaMeTpOB paboThl, COOIIOIEHUE yC-
JIOBUI: NTPOTUBOABAPUITHON M IIPOTHBOIOXKAPHOW O€30IaCHOCTH, OTHOCUTENIBHO Oe3omac-
HOCTH TPY/1a, COXPAHEHUS €CTECTBEHHOM OKPYKAIOLIEHU CPENbI.

OCHOBHBIMHU TIPOOJIEMHBIMU  BOIIPOCAMHM MPH IKCILTyaTallil METUOPATUBHBIX CHC-
TEM SIBJISTFOTCSL:

- IPEAOTBpAIleHHE OOPYIIIEHHS OTKOCOB WJIH 3aUJIMBAaHUE OTKPBITHIX KAHAJIOB,;

- 3AWJIMBAHUE JIPEH B 3aKPBITBIX CUCTEMAX;

- 1711 CUCTEM BOJIOTIOHIDKECHHS U JPEHAKHBIX CHCTEM TOPOJOB U MPOMBIIIIEHHBIX
HpeINIpUATHI OUMCTKA IPEHAXKHBIX BOJ| OT 3arpsi3HEHUI.

3aunenue dpenasrica - CIOXKHBINA MPOLIECC, BKIFOUAIOIINN OTJIOXKEHUE YaCTUL] TPYH-
Ta ¥ JKENIE3UCTHIX COSIMHEHUI BHYTPU TPYO, KOIbMATaX (PUIHTPOB, 3aKYIIOPKY BOJIOIPH-
€MHBIX OTBEPCTHH, a TAKXKE 3apacTaHUe NOJIOCTEN TPyO KOPHAMH paCTCHUIL.

JInst mpefoxpaHeHus JpeHaka OT 3aWICHUs] TPUMEHSIOT 3alllUTHO-(DUIIBTPYIOIINE
MaTepHalibl - OpraHn4eckue (Mox, TopsiHast KPOIIKa, COIOMa, OIUIKH U JIP.) WJIA CHHTE-
THYECKUE (CTEKIIOXOJICT, CTEKJIOBaTa U JIp.), KOTOPhIMH OOBEPTHIBAIOT JPEHAKHBIC TPYOBI
10 BCEH ITMHE WM TOJIBKO Ha CTHIKAX.

Ha puc. 1.11 npuBenena cxema 3aluThl APEH OT 3aWJICHUS CTEKJIOXOJICTOM.
Ctporo roBopsi, TepMUH “HUIBTP” SBISIETCA HEMIPABUIBHBIM, TOCKOJIBKY UM OTpee-
JISIIOT MOPUCTHIM MaTepuai, KOTOPBIA MPOIMyCKaeT uepe3 ceds KUAKOCTh U3 Cyc-
IEH3UU U 3aJlep>KUBAET B3BEILICHHbIE B HEW YacTulbl. Eciu Obl ApeHakHbIN QUIBTP
ObLT IMEHHO TaKHM, TO OH JJOCTaTOYHO OBICTPO mepecTtai Obl MPOIyCKaTh BOAY B pe-
3yJbTaTe 3aKyMOPKH MUKPOCKOIMYECKMMH YaCTUIIAMH IPYHTa, KOTOPbIE HAKOTIATCS B
ero Tene U B BOKpyr Hero. Ilepea HUM OyayT HakamMBaThbCs KPYNHbBIE YaCTHUIIbI
IpyHTa, KOTOPBIE 331€PKUBAIOT O0Jiee MaJlble, a T€ - ellle 0oJiee Majble U T.A., TO €CTh
B IPYHTE co3aacTcs “o0paTHON GUIBTP”, KOTOPBIM CTAOMIM3UPYET IPYHT: MPEKPATUT

JIBHKEHUE €r0 YaCTHULl, KPOME MUKPOCKOIIMYECKHUX YEPE3 APEHY.
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Puc. 1.11 -CxemblI 3aTUThI APEH OT 3aMJICHUSI CTEKJIOXOJICTOM:

a - cnaowHas obepmka urbmpyrowen 1eHmotl; 6 - CHIOUHAS 3auuma 08y-
M3l IeHMamu - ROOCMUNIOYHOU U NOKPOBHOLL, 8 - YKIAOKA MpPYyd HA NOOCMUNLOUHYIO
JIEHMY ¢ NOKPbIMUeM CIMulko8 noaockamu reumsl; 1 - conuapnas unu nnacmmaccosas
mpyba; 2 - CmeKioxoacm

Ha puc. 1.12npuBenen oOpaTHBI TPYHTOBBIN (UIBTP BO3JIE BOAOIPHEMHOMN

LIEJIU TUIACTMACCOBOM JAPEHBI.

Puc. 1.12 -O6patHblii TpyHTOBBIN (GUILTP BO3JIE BOJOIPUEMHOMN IIETH
TIACTMACCOBOM JIPEHBI:
1 - Openaoicnas mpyoba, 2 - 00onpuemuas wienv; 3 - ONOKHUCIbIU QUIbMp;,
4 - yacmuywsl epynma, pasmep Komopulx YMeHbUlaemcs no mepe yoaieHus om
8000NpUEMHOL Wjeau

[TpumeHeHne QUIBTPYIOMIMX MaTEPHAIOB 3HAYMTEIHLHOW TONIUHBI (0OCHITIKA
TIECKOM C IpaBHEM M T.J1./ yMEHBIIIAET BXO/HbIC IPAIUCHTHI B PE3YJIbTATEC YBEIUUCHHUS
auamMeTpa BOAOMpOHHUIaeMoi mosioctu. [loTomy oOBeMHBIE (DHIBTPBI, OOBIYHAS
toimuHa KoTophix 10...20cM, UMEIOT MpEeuMyIIecTBO nepen (GuiIbTpaMu U3 CTEK-
JSTHHBIX U CHHTETUYECKUX IOJIOTEH, TOJIIMHA KOTOphIX MeHbme 1 MmM. HemoctaTox
3€pHUCTHIX 00BEMHBIX (DUIBTPOB - OOJIBINAS CTOMMOCTH TPAHCIIOPTHPOBKH MaTepHa-

noB ana Hux. [lpunmun BeiOOpa Marepuana ¢uiIbTpa 3akiloyaeTcs B moadope
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GUIBTpYIOIIEro MaTepuaia ¢ TAKUMH IIEISIMH, KOTOpbIe 00ecredaT Co3JaHie BOKPYT
HETO TPYHTOBOTO OOpaTHOTO (DMIBTPA, YTO SBISETCS HEOOXOAMMBIM YCIIOBHEM CTa-
OunM3ayy rpyHTa B 30HE JPEH.

XKene3o 3aepKUBAIOT B TPYHTE €IIe HA MOAXOJE K JPEHAM IyTeM BHECCHUS B
APEHAXKHYIO 3aChIIIKY HHTMOUTOPOB (M3BeCTh, POCPOpHas MyKa), KOTOPBIE CBSI3bIBA-
IOT JKeJIe30 B TPYHTE, HE JIOMyCKas ero K GuiabTpy U IPYruMHU crioco0amH.

Ilpobnemut IKCnayamayus OmMKpuimuplX KAHAA08 OPOCUTEIBHBIX U OCYILIHU-
TEJIbHBIX CUCTEM CBS3aHBI C BIMSHUEM MPUPOIHBIX U UCKYCCTBEHHBIX (pakTopoB. Ka-
HaJIBI CO BPEMEHEM IIO/IBEPTatoTcs 1ehopMaIisiM, KOTOPhIE BBIPAKAIOTCS B U3MEHE-
HUHM (pOpM M pa3MepoB MOMEPEUHOTO CEUYCHUS, a TAKXKE MPOA0JIbHOTO Tipodws. [le-
¢dopmany KaHaIoB 00YCIOBIMBAIOTCS B MEPBYIO OUepeb HEOJAMHAKOBOW yCTONYH-
BOCTBIO OTKOCOB TIO TITyOHWHE, CBSI3aHHOU C HEOJTHOPOJHOCTBIO (CIIOMCTOCTHIO) TPYH-
TOB M PA3IUYHON MX YBJIQXXHEHHOCTBIO M CBSI3HOCTHIO. BlakHble TPYHTBHI HMEIOT
MEHbIIIee CHETUIEHHE YacTUI] U ObicTpee onon3aroT. [lpuunnamu nedopmarnmii sBis-
I0TCSl Takke cy(pdo3us rpyHTOB, HEJIOMYCTUMBIE CKOPOCTH TEUYCHUS BOJBI U PE3KHUE
KoJIeOaHUsl WX YpPOBHEH B KaHajaX, 3aMep3aHHe U OTTauBaHUE TPYHTOB, CHEXKHO-
JensiHas 3aKymopKka KaHajoB, ocajaka Topda U Ipocaaka TPYHTOB MOJ JCHCTBHEM
BHEITHUX HArpy30K (KaBaJlbepOB IPYHTA M 3€MJICPOIHBIX MAIIMH IPH IPOU3BOJICTBE
pa6ort) u ap. Cy¢do3usi - 5T0 BEIMBIB YACTHUI] TPYHTA TOJ ICHCTBUEM THIPOANHAMH-
YEeCKOTO JaBIICHHs (PHIBTPAIIMOHHOTO MOTOKA, MPUBOJISAIINNA K HAPYIICHUIO CBS3HO-
CTH U YCTOWYHBOCTH IPYHTOB.

Haubonee pacnpoctpaneHHbli BUI JedopMaliii pycea OTKPBITHIX KaHAJOB -
OIIOJI3aHUE U OOpYIlIEeHUEe OTKOCOB. JIJIs1 HEJIOMYIICHUS BBIIOpA TPYHTA Y MOJOIIBBI
OTKOCOB yCTPaWBAIOT IJICTHEBbIE WMJIM JIOLIAThIE CTEHKH, YKJIQJbIBAIOT HAa JHO KaHa-
JIOB TIOPUCTHIC KEIE300€TOHHBIE JIOTKH. DPHEKTHBHBIM MEPONPHUATHEM TIO TIPEIY-
HpEeXICHUI0 OOpYIICHHUSI OTKOCOB SBIISIETCS YCTPOHUCTBO 32 OPOBKOW KaHalla pasrpy-
30YHBIX JIPEH, MIePEXBATHIBAIONINX (PUIBTPAIIMOHHBIN MOTOK M CHIDKAIOIIUX YPOBEHb
IPYHTOBBIX BOJ. Pa3MbIB OTKOCOB W JIHAa KaHAJOB HAOIIOJACTCS B OCHOBHOM IIPH
MPOXOXKICHUU 10 HUM MaKCHUMAaJbHBIX PAacXOO0B, MPHU KOTOPHIX CKOPOCTH TEUCHHUS

BO/JbI HanOopIKe. B mmecyanbIx M MIMCTBIX I'pyHTax nmoaomBbl OTKOCOB MOT'YT pas-
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MBIBaTbCAd U MpU OBITOBBIX pacxopax. Ui mpenoTBpalieHusl pa3mMbiBa OCYIIUTEIb-
HbIX KAaHAJIOB HEOOXOJIMMO MPU NPOECKTUPOBAHUHU NMPUHUMATh CPEJHUE MO KUBOMY

CEUYCHHUIO CKOPOCTH TE€YEHUS BOJBI B HUX V HE MPEBBIIIAIN MaKCUMAaJIIBHO JONYCTHU-
MYIO CKOPOCTb Ha Pa3MbIB Vinax pasw-

B 3eMIsSHBIX HE3aKPEIUICHHBIX PYCIaX MaKCUMaJIbHO JOMYCTUMBIE CKOPOCTH
JBYOKEHHS BOJBI (IIPH THIPABIMYECKOM paanyce moToka R=1 M) KojeOmoTes B 1Iu-
pokux mpenenax: 0,15 - 0,30m/c u 1,1 - 1,4m/c mist WiIoB 1 ISl ClIabOPa3I0KHUB-
muxcst TOpGoB, COOTBETCTBEHHO.

3agava cayKObI IKCIUTyaTaIllMM 3aKIF0YACTCs B IMOICPIKAHUN B pabodeM Co-
CTOSIHUM YCTPOMCTB 3alllUThl OTKOCOB W JHA KaHAJIOB U MPOBEICHUU 3AIIUTHBIX Me-
ponpustuii. Tak, HanmpuMep, KPETUICHHE OTKOCOB OCYIIUTEIHHBIX KaHAJIOB BHITIOJI-
HSIOT ¢ TIOMOIIIBIO 3alTy’KeHHs (IT0OCEBOM MHOTOJIETHHUX TPaB), OJCPHOBKH, KAMECHHOU
OTMOCTKH, HAOPOCKH B IJICTHEBHIE KJICTKU, MOPHUCTHIX JKEIE300€TOHHBIX TUTAT U JIP.
JIHO KaHaJIOB TMOKPBIBAIOT IIEOHEM WM rpaBueM. J[OMyCTHUMBbIC Hepa3MBIBAIOIIHEC
CKOPOCTH IS 3aKPETUICHHBIX PYyCeNl TMO3BOJISIOT JOCTUYDL OOJNBIIMX 3HAYCHUH, YeM
IUISL He3aKpEIUIEHHBIX pycell. A uMeHHO B npenenax ot 10-15m/c mist sxene300eToH-
HbIX TUT 10 1,0-1,5m/c ipu oiIepHOBKE M 3a1yKEHHUH.

PacnipocTpanennpiMu BuamMu neopManuii pyces SBISIFOTCS TaKKe MX 3auie-
HUE W 3apacTaHue. 3aujICHUE MPOSBIACTCS B TOM, YTO WIIMCTHIC, TJIMHUCTBIC, TTecya-
HBIC TPYHTBI M1 aMOP(HBIA TOp(d OTKIAIBIBAIOTCS HA Y4acTKax, I'JIe CKOPOCTH MOTOKA
BecbMa Majbl. [Ipy 5TOM yMeHBIIAIOTCS TIyOWHA W OCYIIMTENbHOE JNEeHCTBUE KaHa-
aoB. Ilpu ckopoctsax teuenus Boasl menee 0,3... 0,4m/c HaOmomaeTcst 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'YMU/JIHOI 30HBI.

J1eMEeHTDbI OCYIIUTEJIbHBIX CUCTEM

Tunsl rUAPOMETHOPATUBHBIX (OCYIIUTENBHBIX) CHCTEM TYMUJIHOUN 30HBI B
OCHOBHOM COOTBETCTBYIOT C MPEJCTABICHHBIMM BBIIIE TUIIAMHU Takux cuctem. Me-
JMOPATHUBHBIE CUCTEMBI HA OCYIIAEMBIX 3E€MJISIX BKJIIOYAIOT CIEIYIOLIME OCHOBHbIE
3JIEeMEHTBI:

1. BomonpueMHuK (peka, 03epo | JIp.) - CIY>KUT JJIsl IpUeMa BOJbI ¢ OCyIIae-
MOU TEPPUTOPHH.

2. OCylmIMTENBHYIO CE€Th, KOTOPYIO 0 HA3HAYEHUIO JENST Ha PEryIHPYIOIIYIO,
OTpaIUTENbHYIO U IPOBOSILYIO.

Pezynupyrowas ocywumenvnasa cems (OTKPHITBIE OCYIIUTENN U COOMpATENH,
TOPU3OHTANBHBIC U BEPTUKAIBHBIC APEHBI U JIp.) PeIHa3HaYeHa JJIsl 0TBOJIA U3 KOp-
HEOOUTAEMOTO CJIOSl U30BITOYHBIX BOJ U MOJAEPKaHUS B HEM ONTHMAaJIbHOTO BOJHO-
BO3YLIHOTO PEXHUMA.

Ozpadumenvhas ocywiumenvhas cems (HATOPHBIC W JIOBUME KAaHAIIBI, TOBYHE
TOPHU30HTAILHBIC W BEPTUKAIBHBIC JPEHBI U Jp.) IpeJHa3HaueHa IS 3allUThl OCY-
I1a€MOI TEPPUTOPHH OT MPUTOKA U30BITOUHBIX TOBEPXHOCTHBIX U IPYHTOBBIX BOJ| CO
CTOpPOHBI.

Ilposoosawman ocywumenvnas cems (MarucTpasibHbIC KaHAJbI, OTKPBITBIC W
3aKPBIThIC KOJUIEKTOPHI U JIp.) COOMpaeT M30BITOUHYIO BOAY U3 PETYIHPYIOIICH U OT-
PAAUTENIBHOM CETH M JOCTABJISIET €€ 3a MPEAesbl OCYIIaeMOM TEPPUTOPUU B BOJIO-
IPUEMHUK.

3. YBiaxHHUTENbHAs!, WK OPOCUTEINIbHAS, CETh (OPOCUTEIbHBIC KaHAIBI H TPY-
OONPOBOIBI U J10.), 00ECIIEYNBAFOIIAS TI0J]a9y BOJBI B KOPHEOOUTACMBIH CIIOW TOYBBI
B 3aCyLUIMBBIE MepHobl. OpocUTENbHAS CETh MOKET 000PYI0BATHCS JOXKAECBAIBHBI-

MH MalllMHaMH.
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4. 'uIpOTEXHUYECKHE COOPYKEHUS HA OCYIIUTEIbHON U YBIIA)KHUTEIBHOU ce-
Td (IUTFO3BI, TIEpenaabl, OBICTPOTOKH, HACOCHBIC CTAHIIMHU, KOJOIBI U Jp.) MPEIHA-
3Ha4YeHbI JJI YNPaBICHUS IOTOKOM BOJbI B KaHajaX U TPyOOIIPOBOAAX.

5. Bogoxpanunuiia - MpoeKTUPYIOT AJIsl PETyIMPOBAHMSI CTOKA U 0OecTieueHus
YBIIQKHEHMS OCYIIAEMBIX 3€MEJIb.

6. lamObI 00BasIOBaHMsI - 0OECIIEUNBAIOT 3aIUTY OCYIIAEMBIX 3€MEJb OT 3aTO-
IIJIEHUSI CO CTOPOHBI BOJOXPAHWINIL, 03€P UIIU PEK - BOAOIPUEMHHUKOB.

7. lopoxHast ceTh (IOPOTH, MOCTBI, TIEpEE3Ibl U 1p.) - CIAYKUT AJIS Tpoe3a
TPAHCIIOPTA U CEIBCKOXO3SIMCTBEHHBIX MAILIHMH 110 OCYIIUTENBHON CUCTEME.

8. IIpupogooxpaHHble COOPYKEHHUSI M YCTPOWCTBA - MPUMEHSIOT ISl OXPaHbI
[IOYBEHHOT'0 IIOKPOBA, JXKUBOTHOI'O M PACTUTEIBLHOTO MHpPA, PEKPEALMOHHOIO U ApY-
I'MX BHUJOB HECEIBCKOXO3AMCTBEHHOIO MCIOJIB30BAHUS 3€MENb, OHU BKIIIOYAIOT JIEC-
HbIE TOJIOCHI, OXpPaHHbIE 30HBI, IUBSDKU, MOJANUTHIBAIONIME U COPOCHBIE KaHAJIbl IS
BOJOEMOB, IEIIEXOJHbIE MOCTUKH, MOCTBI-IIEPEXOABI UIsl TUKUX KMBOTHBIX, OYUCT-
HBIE COOPYKEHUS U TIP.

9. DkcIuTyaTallMOHHBIE COOPY)KEHHsI M YyCTpoicTBa (HaOJromaTeNbHBIC CKBa-
KUHBI, TUAPOMETPUUECKNE TOCTHI, 3JaHUsA, CPEACTBA CBA3M, TEJIEMEXAaHUKU U aBTO-
MaTUKH U Tp.) - 00eCIICUYNBAOT KOHTPOJb U YIIPABJICHUE BOTHBIM PEKHMOM ITOYBOT-
PYHTOB, a TaK)Ke€ IOJIEPKAaHUE MEITMOPATUBHOM CUCTEMBI B HCIIPABHOM COCTOSIHHH.

Ocywumenvnaa cucmema MOXKET BKIIOYaTh BCE NEPEUUCIICHHBIE DJIEMEHTHI
W (110 TOTPEOHOCTH) TOJIBKO HEKOTOPHIC U3 HHX.

KoHCTpyKIMs MEIMOPaTUBHOW CHCTEMBI JOJDKHA IIPEAYyCMATPUBATH BO3MOXK-
HOCTh YCOBEpPUIEHCTBOBAHUSA €€ B OyAyIleM, TaK KaK J1aK€ TEXHUYECKU COBEpPILICHHAS
B HACTOSIIIEM CHCTEMA yCTapeBaer.

TumnoBbie cXxeMbl METHOPATUBHBIX CHCTEM Ipe/icTaBIeHbI Ha puc. 2.1- 2.3.
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Puc. 2.1 -Cxema noJibiepHON OCYIIUTEILHON CUCTEMBbI HA TOMMEHHBIX 3€MJISX:

1 - pexa-6o0onpuemnux; 2 - macucmpaivHolll KAHAl, 3 - MPAHCROPMUPYIOWUe
cooupamenu;, 4 - omxpvimole KOJLIEKMOPbL, S - HA20PHO-084UE KAHAbL; 6 KpO-
moewiii Openadic, 1 - wnrosvi-nepee3ovl; 8 - sauumuasn oamoda; 9 - 8bINYCKHOU ULTIO3 8
oamoe; 10 -nacocunas cmanyus; 11 - 2copuzonmanu

Puc. 2.2 -Cxema camoTe4HOM OCYIIUTETbHO-YBIAKHUTEITBHON CHCTEMbI Ha
MOMMEHHBIX 3eMJISIX:

1 - pexa-600onpuemnux; 2 - macucmpanvusii KaHat, 3 - mpaHcnopmupyouue
cobupamenu; 4 - omkpvimole KOMIEKMOPbl; S - HA2OPHO-108UUe KAHAbL, b - Kpomo-
gbie OpeHvl; [ - Y8IadCHUmMenbHblll KaHat, 8 - wiutosvl-pecyasamopul; 9 - 6000xXparu-

nuwe; 10 —eopuzonmanu

Puc. 2.3 -Cxema 3akpbITOM IpeHAKHOU CUCTEMBI:
1 - omxpuimolil KaHAI-6000NPUEMHUK;, 2 - 3aKpblmblil Koalekmop | nopsoka,
3 - koanexkmop |l nopsoxa; 4 - pecyrupyrowue openwl; 5 - OpenasicHvie ycmosi;
6 - konodey-pecynamop; 1 - coeOunHumenvHwvill Koaooey, 8 - Ko10oey-no2iomumens,
9 -2opuzonmanu
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2.2. IIpoekTpoBaHMe B IJIaHE COCTABHBIX 3JIEMEHTOB

OCYIIMTEJIbHBIX CUCTEM

B 3aBucumocTy OT MOTPEOHOCTH B OCYIICHHUU APEHaX MPOCKTUPYIOT MO BCEH
TEPPUTOPUHU WIIM BHIOOPOYHO JUIsI OCYIICHHS TOJIBKO OTAENbHBIX MepeyBIaKHEHHBIX
IIOHWKCHUU.

[Tpu npoeKTHPOBAaHUN MATEPHATIHHOTO (TOHYAPHOTO, IIACTMACCOBOTO) JApPEHA-
’a HEOOXOIUMO CTPEMUTHCS K MOCTOSHCTBY IIYOMHBI 3aJI0KEHUS IPEH, YTO CHUXKA-
eT 00BEMBI 3eMJISIHBIX paboT U o0ecreunBaeT 00jee paBHOMEPHOE OCYIICHHE TepPH-
topuu. CobIto/1asi MOCTOSHHYIO TITyOUHY 3aJI05KEHUS JPEH, MIIaHOBOE UX MOJIO0XKEHHE
CJIelyeT BHIOMPATh TaK, YTOOBI YKJIOHBI MOBEPXHOCTH 3€MJIA MO Tpacce ApPeH ObLIn
OBl TaKWMH, KaK U YKJIOHBI CaMUX JpeH (MHHUMAIbHBIA YKIOH MaTePUAIBHBIX JIPCH
0,002,ontumanshsiii - 0,004...0,006).

[TosToMy mpu yKJIOHaX MOBEPXHOCTH 3eMiid in Oojee 0,005 mpenbr B miaHe
MPOEKTUPYIOT TOJI OCTPBIM YIJIOM K TOPU3OHTAIISM U MONEPEK YKIOHA MOBEPXHOCTH
(momepeuHas cxema), a Ipu ykiioHax nosepxnoctu meHee 0,005 -nmpenmyiiecTBEeHHO
MoTepeK TOPU30HTAJICH, BJIOJIb YKIIOHA TOBEpXHOCTH (MpoIosIbHAs cxema) (puc. 2.4).

[Tpu 3HAYMTENBHBIX YKJIOHAX MOBepXHOCTH 3eMir (ix>0,015)wu nmomepeuynoi
CXEME paCIOJIOKEHUsI IPeHaka TPYHTOBBIE BOJIBI OTBOJSATCA OBICTpEE U PACCTOSHUS

MeXIy npeHamu yBennuuBaroTcs Ha 10...15%.

Oy

Puc. 2.4 -Cxembl pacnonoxeHust IpeH B IJIaHe:
a - nonepeunas cxema; 6 - npooonvras cxema, 1 - kanan; 2 - 3akpoimwiti Ko.-
jekmop; 3 - openvl; 4 - ycmvesoe coopyiceHue

53



Ha ygacTkax ¢ He3HaYMTEIBHBIMHU YKIIOHaMH moBepxHocTH 3emin (;,<0,002),
HaIpUMep B TOKWMax PeK, MaTEpUaIbHBIA JIPECHAXK MPOCKTHUPYIOT ¢ MCKYCCTBEHHBIM
YKIOHOM (izp=>0,002).ITpu 3TOM B BepXOBbE JIPEH M KOJICKTOPOB TIIYOHHY 3aJl0Ke-
HUS MPUHUMAIOT MUHUMAJIBHOHM, TIOCTEIIEHHO YBEJIMYMBAsI €€ K yCThio. Bo m30exa-
HUE 3HAYUTEIBHOTO 3ariayOJICHHsS JPECHAXHOW CETH JUIMHY JPEH COKpAIIaloT 0

100...150m, a xomtekropos g0 300...40Qm (puc. 2.5).

Ha Y4aCTKax CO 3HAYUTCIIbHBIM YKJIOHOM IMOBCPXHOCTHU 3CMJIN JIJIMHBI MaTCpHU-

anbHBIX JpeH qonyckaroTcs 10 200...250m, a koyuekTopoB - 70 1000M.
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Puc. 2.5 -Cxembl rOHUapHOTO JipeHaka Ha MOMMEHHBIX 3eMJISIX C HE3HAYUTEIbHBIMU
YKJIOHAMH MOBEPXHOCTH 3EMIIH:
1 - omkpvimoie kananw; 2 - 3aKpvimsie KOJLIEKMOpbl; 3 - pe2yaupyoujue OpeHul

VYuuteiBas ocyiiaroiiee JeHCTBUE OTKPBHITHIX KaHAJOB, EPBHIE JPEHBI pa3Me-
IAI0T OT HUX NMpUMepHO Ha paccrosHusx (1,5... 2F, rae £ — paccTosHue MEXIy
npeHamu. Ha cpenHMX ydacTkax MEXIy OTKPBITBIMU KaHaJaMH JJisi O0ojiee paBHO-
MEPHOTO OCYIIEHHS JAPEHBI CIEAYeT MPOCKTHPOBATh OoJiee TycTo (Ha pacCTOSHUSIX
0,5E), Takyro cxeMy pa3MelICHHUs JIPEH OEIOPYCCKUE MEIHOPATOPhl Ha3BaU «COe-

JTUHCHHBIMU TpeOeHkamm» (puc. 2.6).

Puc. 2.6 -Cxema pa3MenieHus 3aKpbITOTO IpeHaka ¢ y4ETOM OCYIIMTEIHLHOTO
JEHCTBUS OTKPBITHIX KAHAJIOB (<COCTUHHUTEIBHBIC TPEOCHKI):
1 - omxpwimule kKonnekmopul; 2 - 3aKpvimole OpeHbl
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KpoToBbie peHbl Hape3aroT MOMepPeK OTKPHITHIX KOJUIEKTOpoB. Ha yyacTkax ¢
yKJIOHaMU TTOBepXHOCTH 3emu ix 10 0,001 KkpoToBEIE APEHBI MPOCKTUPYIOT JTIIMHON
mo 150... 200M ¥ mOAKITIOUAIOT K OTKPBHITEIM KaHajlaM ¢ 0beux crtopoH. Ilpu ykio-
HaxX noBepxHocTH 3emid I, = 0,002... 0,004peHbI MOAKIIIOYAIOT K KaHAJIaM TaKKe C
IBYX CTOPOH; MPU 3TOM JPEHBI, paCIOJIOKEHHBIC B HAMPABICHUH YKIOHA MECTHOCTH,
npoektupytoT jmuHo 150... 200m, a ApeHsbI, Hape3aeMble MPOTUB YKJIOHA MOBEPX-
Hoctd, - 60... 100m. [Ipu yxnonax 6onee 0,005 apeHbl TPOEKTUPYIOT TOIBKO IO

HaIpaBJICHUIO YKIIOHA ITOBEPXHOCTH MaKCHUMaIbHOM JiiHbI - 10 200M (puc. 2.7).

Pt | WE:::
————= — (3
| mpmibe ——

Paspes no I-1 ﬁaapea no -1 ’

[,<0,005 I\ 00000
'==~ ’”‘\%
‘Jp U

Puc. 2.7 -CxemblI pacmonoxeHusi KpOTOBOTO ApeHaXka:
a - 08ycmMopoHHee NoOKatUeHue Oper; 6 - 00HOCMOPOHHee NOOKIUeHUe OPEH,
1 - omxpoimeiti kanan, 2 - kpomoeas opeHa, Hape3aemas 8 HanpaeiIeHuU YKIOHA No-
gepxHocmu;, 3 - KpOmosas Opena, Hape3aemas NPOmue YKiIoHa NO8EPXHOCIU

2.3. Peryiimpyromasi ocymmmresibHast ceTb. CTPOUTEILCTBO U NapaMeTpbl
3aKPBITOIO IPEHAXKA U OTKPBITHIX KaHAJIOB. PacueT 3j1eMeHTOB

peryupyonei oCyluTeJTbHON ceTu

Peryanpyromasi cetb npeHa3HaueHa JJIsl yIAJICHUSI U3 TOYBOTPYHTOB U30bI-
TOYHOM BJIardl U MOJACP>KaHUS B HUX HEOOXOAMMOT0 BOJIHO-BO3AYIIHOTO PEKUMA.

Perynupyroniyro cerb 1O MNPUHIUIY JEHUCTBUS JENSIT Ha CeTh, obec-
MEYMBAIOIIYI0 CBOEBPEMEHHOE MOHMKEHHE YPOBHS IPYHTOBBIX BOJ JO HOPMBI OCY-
IICHUS, UK IPEHAXKHYIO; U CETh, 00ECMEYMBAIOIIYIO OTBOJI U30BITOYHBIX TTOBEPXHO-
CTHBIX BOJ M BOJ] U3 TTAXOTHOTO TOPU30HTA B 33IaHHBIC CPOKH, HIIA COOMPATETHHYIO.

CeTb 10 NOHMKEHUIO YPOBHS TPYHTOBBIX BOJ MPOEKTUPYIOT HA CPABHUTEIBHO

BOJIOTIPOHHUIIAEMBIX MOYBOTpyHTaX (¢ K03dunmenTom puabTparyiu B BEpXHEM MET-
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poBoM ciioe Oosiee 0,3 M/CyT); CeTh IO YCKOPEHHIO TTOBEPXHOCTHOTO CTOKA IpUMe-
HSIOT TIPU OCYIICHHUH TSKENBIX 110 MEXaHUIECKOMY COCTaBY IMOYBOTPYHTOB. JTH BU-
IIbI CETel COOTBETCTBYIOT IBYM OCHOBHBIM METOJIaM OCYILICHUS.

[To KOHCTPYKIIMK PErYJIMPYIOIIYIO CETh BBITIOJHSIIOT OTKPBITON (KaHAJIbI) WIIH
3aKpBITOH (3aKPBITHIC APEHBI M COOMPATEIIH).

[To pacnoyioxeHut0 Ha MECTHOCTH CE€Thb MOXXET OBITh TOPU3OHTAJIBLHOW WIU
BEPTUKAJIBLHOM, CUCTEMATHYECKON NPU OCYIIEHUU BCEH TEPPUTOPUHU WM BHIOOPOU-
HOM /U1 OCYIICHHS OTAENbHBIX MOHMWKeHUW. Hrbke nmpuBeneHbl yCIOBUS IS TOPH-
30HTAJIBHOW OCYLIUTEIBHOM CETH.

IIpeumyiecTBa M HEAOCTATKU OTKPBITOM M 3aKPBHITON peryJMpyrouei ocy-
HIUTEJbHON CeTH.

Ilpeumyuwiecmea OTKPBITHIX PEryJTUPYIOIINX KAHAJOB. TIPOCTOTA KOHCTPYK-
[IUU ¥ HEJIOPOTHE B CTPOUTEIIHCTBE.

HenocraTkm 1) BMecTe ¢ MOJIOCAMU OTYY)KJICHHUS 3aHMMAIOT 3HAYUTEIIBHYIO
qacTh ocymraemoit miomanu (mo 15...20%),8 cBs3u ¢ 4yem cHiKaeTcs KodddumumeHt
3eMenbHOTO Hcnoib3oBanus (K3U); 2) 3aTpyaHsoT paboTy CelbCKOX03SIMCTBEHHBIX
MAIIIFH ¥ CHUXKAIOT WX MPOU3BOIUTEIBHOCTD (TaK KaK PACCTOSTHHE MKy KaHaJaMH
10 100m); 3) sBisroTCS paccaHUMKaAMH COPHOM pacTUTECIBHOCTH; 4) MPH OCYIICHUH
OTKPBITBIMU KaHAJIaMH TPeOYIOT OOJIBIIOTO KOJUYECTBA COOPYKEHHM - IILTIO30B-
PETyISTOPOB M TIEpee3/I0B; 5) 3HAYMTEIBHBI SKCIUTYaTallMOHHBIC PACXOABI 10 YXOIYy
32 OTKPBITHIMU KaHaJlaMHU.

[ToaToMy mprMeHEHHE OTKPBITON CETH B HACTOSIIIEE BPEMSI OTPAaHUUYEHO.

Ilpeumywecmeamu nipu yCTpoicTBE 3aKPbITON OCYHIUTENbHON CeTH TIOTEPH
CEJIbCKOXO3SIMCTBEHHBIX TUIOMIAACH HCKIIIOYAIOTCS, U MOBBIIIaeTca KodhpuiueHT 3e-
MenbHOTO mcrnosib3oBanus (K3M.), yeTpaHStOTCS MPEensSTCTBUS MEXaHU3AIMH CEJlb-
CKOXO3SIMCTBEHHBIX PabOT, YIPOIIAETCS M YIEIIEBISETCS IKCIUTyaTalusl CUCTEMBI,
oOJneryaercs BHYTPUXO3SHUCTBEHHOE 3€MIIEYCTPOMCTBO, COKpaIlaeTcsi KOJIMYECTBO
COOPY’KCHUI Ha OTKPBITHIX KaHaJax.

K neoocmamrkam 3akpbITOii ceTH OTHOCAT: 1) MEIUICHHBIA OTBOJ TOBEPXHO-

CTHBIX BOJ, 2) 0oJ1ee BBICOKAss CTOMMOCTD CTPOUTCIILCTBA 3dKPBITBIX CUCTCM.
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Hecmotpst Ha 3TO, 3aKpBITBI JPEHAX SIBISIETCS OCHOBHBIM CIIOCOOOM OCYIICHHUS
CEIIbCKOXO3SIMCTBEHHBIX YTOJIUM.

Perymupyroliyro ceTb 110 IOHMWKEHNIO YPOBHS IPYHTOBBIX BOJI IIPUMEHSIOT HA JI0CTA-
TOYHO BOJIONPOHUIIAEMBIX TIOUYBOTPYHTAX, B KOTOPHIX HAKOIIEHHUE M30BITOUHBIX BOJ] IPHBO-
JAT K YPE3MEPHOMY TOBBIIICHNIO UX YPOBHS. 3a/iada OCYIIEHHS B 3TOM CIIy4ae COCTOUT B
HOHV)KEHUH YPOBHSI TPYHTOBBIX BOJI 10 HEOOXOJMMOI HOPMBI OCYILIEHUSL.

[IoHm>KeHre ypOBHS TPYHTOBBIX BOJ OCYILECTBILIETCSA 34 CYeT CTPOMTENILCTBA U
CO3/1aHHs1 C TIOMOIIIBIO UCKYCCTBEHHBIX JPEH WM KaHAJIOB PA3HOCTH HAIIOPOB BOABI B II0Y-
BOTPYHTAX M JIPEHAX, BCIE/ICTBHIE YETO MPOUCXOAUT OTTOK U30BITOUHBIX BOJ.

JIBIKEHNE TPYHTOBBIX BOJ| ONMCHIBAIOT ypaBHeHHeM Jlapcu

dh
=-kJ=-k—,
v dx (2-1)

T7Ie V - CKOPOCTh JIBIDKEHHSI TPYHTOBBIX BOJ, M/C; K - Koo duimeHT QunbTpamyy rpyHToB,
UMEFOIINI pa3MEepPHOCTh CKOPOCTH, M/C; J - TPaJIMEeHT Haropa TPyHTOBBIX BOJI, OTIpEIIeIIsie-
mbiii kak ddx; dh- nmagenne Harmopa 1o mytu dX.

['pyHTOBasI BOZa IBIKETCSI B CTOPOHY TaJIeHUsI Hartopa (Ha 3TO YKa3bIBAeT 3HAK <«MU-
Hyc» B opmyJie Jlapcu), coznaBaeMoro KaHalnamMu U IpeHaMH, U TIOCTYIIAeT B HUX Kak de-
pe3 OTKOCHI, TaKk U 4yepe3 AHo. [Ipu 3TOM creyeT pazimmyarh Ba TUIIA BOJHOTO MUTaHUS -
TPYHTOBOE ¥ HHPUIBTPALMOHHOE.

OO0HuM U3 OCHOBHBIX NAPAMEMPOE [T PACUETOB IIEMEHTOB 3aKPBITOM CETU SIBIISAET-
Csl MOALYJIb APEHAKHOT0 CTOKA. MOoIyJIb IPEeHAKHOI0 CTOKA - PACXOJ C €IMHULIBI I1I0LIa-
1. TlepecueT oT y/IeNbHOro IPUTOKA BOJBI 0 B MI/CYT. Ha 1 M KaHaia C OJHON CTOPOHBI K

MOZIYJTIO IPEHAKHOTO CTOKA Oy, BEIPAXKEHHOMY B J1/(CTa), BBIIOJHSIOT TIO 3aBHCUMOCTH
=231,5q/E
qnp 9 4l ’ (2.2)
rae £ - paccTosHue MEX Iy JPEHAMU, M.
Ecnm m3BecTHBI oUIeKaree 0TBoy KonrmdecTBo Boasl W (B M) citost M1 pacdeTHast

MPOOOJIZKUTCIIBHOCTD UX OTBOJA t (B CYT), TO MOOYJIb APCHAXKHOTO CTOKA MOJKHO BbI-

YUCIUTD 110 3aBUCHUMOCTHU

gap=116 W/t (2.3)
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PacueTHble MOIYJIH CTOKA NMPUHUMAIOT KaK CpPEJHUE 3a KpHTHYECKue (pac-
YETHBIC) MMEPUOIbI H30BITOUHOTO yBIaKkHEeHUs. OHu cocraBisitor ot 0,4...0,51/(c-Ta)
U TAMHUCTBIX TpyHTOB 10 0,6...0,91/(cra), I mecYaHbIX TPYHTOB U HU3MHHBIX
TOpQSHUKOB, Ha 0OONOTax TPYHTOBO-HAIOPHOIO MHUTAaHUA (,, JOCTUraeT
0,9...1,21/(cra).

JIJIst 3aKpBITOH CETH ONPEACAIONIMMHU IMapaMeTpaMu TP CTPOMTEILCTBE SIB-
JSIOTCS. - TIyOMHA 3aJ10KeHUs] PeryJIUPYIOIIHX APeH; PaccTOsIHNEe MeXKIY ApeHa-
MM, THAMETP U YKJIOH JIPeH.

[ayOouHa 3a/107KeHus] peryJIMpYyOIIMX JpeH T0/bKHA ObITh Ooiibine Tpelye-
MOTO TTOHVIKCHHUS YPOBHSI- TPYHTOBBIX BOJ (HOPMBI OCYIICHHS) BCJICCTBUE MACHHSI
JCTIPECCUOHHOMN KPUBOM OT MEeXKApPEHbs K apeHam (puc. 2.8).I1pu aToM HeoOXoaumast

FJ'Iy6I/IHa 3AJIOKCHUA TOPU3OHTAJIbHBIX APCH T (B M) OIIpCACIIACTCA 110 3aBUCUMOCTH
T:‘Hnoc+'h2, (2 4)
rac Huee - HOpMa OCYIICHHUA Ha IIOCEBHOU HCpI/IOI[; JJI51 CEIbCKOXO035IMCTBEHHBIX

KyJIbTYp paHHero BeceHHero cesa nmpuaumaercs 0,45...0,6u;

h, - Hamop Mexmy apeHamMH Ha KOHEIl pacyeTHOro Meproaa (OCTaTOYHBIN HAmop Ha
MIOCEBHOW TEPHO/), BKIOYACT MaJCHUE ACTPECCHOHHON KPHBOH Ha MEXKIPEHBE U
BBICOTY HaBHCaHUS HaJ JAPEHOW M 3aBUCUT OT MHTECHCHUBHOCTH OTBOJAA APEHANKHBIX
BOJI M PACCTOSIHHSI MEX/1y HUMHU.

Octarounslit Hanop coctasisieT oT 0,2...0,3M Ha Jerkux cynecuaHblX rpyHTax
u 1o 0,5...0,7M HaA TSHKEIBIX TIIMHAX.

Kpome Toro, rimyonna 3a10KeHusl TOHYapHBIX U IMJIACTMACCOBBIX JPEH JAO0HKHA
ObITH OOJIbIIIe TIIyOMHBI MPOMEP3aHusi TPYHTOB B JAHHOW MECTHOCTH, TMOCKOJBKY B
IPOTUBHOM CIIydae IpeHbI OyAyT 3aKyHOpPHBATHCA JIBIAOM, JUIMTEILHOE BpeMs HE pa-
06oTaTh 1 OBICTpEe pa3pylIaThCs.

Onmumanvhasa 2nyouHa 3aN0MHCEHUA 20HUAPHBLIX U NIAACMMACCOBHIX OPEH
CIIEAYIOIIAsi: B MECYaHbIX U cynecuaHbix rpyHTax 1,0...1,1M, B CYyTIMHHUCTHIX U TJIHU-
HUCTHIX TpyHTax 1,1...1,3m, B Topdax mocne ux ocanku 1,0...1,3v; meHbIne 3Ha-
YEeHHUsl IPUHUMAIOT IPU OCYIICHUH JIyTroB, OOJbIINE - B TOJEBBIX ceBooOopoTrax. B

cajax riayOuHa 3aJ0KEeHHs] MaTepHabHBIX JApeH AobkHa ObiTh 1,2...1,4Mm. Cpennss
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riTyOrHa 3aJ105KeHUsI KPOTOBBIX JApeH B TopdsiHbix rpyHTax 0,8...1,0m. MunumanbHast
riyOuHa 3anoxxeHus: KpotoBsix aper 0,6...0,7M (npu MeHbIIeH TiyOMHE KPOTOBEIE
ApEeHbl OyAyT TPONABIMBATHCS MPOXOISIIMMH IO MOBEPXHOCTH MAIIUHAMH); IS
TOHYApHBIX M TUIACT MAaCCOBBIX JPEH MPHU MEPECEUCHUU MUMU OTIECIBbHBIX MHUKPOIIO-
HIDKeHU MuHuUManbHas riayouHa 0,8 M. Bo u3bexaHne HepaBHOMEPHOCTH OCY-

IMCHUA MaKCHMaAJIbHAasA I‘JIy6I/IHa 3AJIOKCHUA APCH HC JOJI’KHA IPCBBINIATE CPCAHIOIO

6oiee uem Ha 0,3...0,4Mm.

Puc. 2.8 -Cxema k pacdety riyOHHBI 3aJI0KEHUS APEH U PACCTOSTHHS
MEXTy HUMH:
1 - nonosicenue yposus epyHmossix 600 8 Haydle pACUemHO20 nepuooa; 2 - mo
Jice 8 KOHYe paciemHo2o nepuood, 3 - nogepxHocms 3emiu; 4 - soooynop; 5 - opena

['1yOuHy 3a710’)K€HUS JIPeH YBeJIMYMBAKT TOJIBKO, B TPYHTax, B KOTOPBIX Ha
rnyoune 1,0...1,5M 3aneraroT XOpoIIo BOJONPOHMIIAEMbIE clIou. B Takux cimyyasx
JPEHBI 3aKJIaBIBAIOT B 3TH CJIOM HAa MaKCUMAJIBHO JIOMYCTUMYIO TJIYOHMHY, 4TO 3Ha-
YUTEIBHO TMOBHIMIACT (PPEKTUBHOCTh NPEHUPOBAHUS W TIO3BOJISET YBEIMYMBATH
MEeXIpeHHbBIC paccTossHUSA. OTHAKO TIPHU BCKPBITHH CJIA00BOIONIPOHUIIAEMBIX TPYHTOB
¢ rnyounsl 0,6 ... 0,9M ryOuHy 3ajl0’)KE€HUsI JAPEH, HA00OPOT, YMEHBIIAKT [0
0,8...0,9Mm, 3aknampiBasg WX Ha BOJOYMOPE WM Bpe3asich B HEro He Oojiee 4eM Ha
0,2...0,3m.

Paccrosinue Me:Kay JpeHAMH yCTaHABJIMBAIOT PACUCTHBIM IMYTEM U KOPPEK-
TUPYIOT C TIOMOIIIBIO OTIBITHBIX JTAHHBIX CYMIECTBYIOMIUX OCYIIUTEIBHBIX CUCTEM, IO~
CTPOCHHBIX B aHAJIOTUYHBIX YCIOBUIX, U PEKOMEH AU HAyYHO-HUCCIIEeIOBATEIbCKUX
opranm3aruii. PacctosiHre Mexay JApeHaMu 3aBHCHUT OT TakuxX (akTopoB: 1) BojHO-
(U3MYECKUX CBOMCTB TOYBOTPYHTOB M B IMEPBYH oOdYepeab OT KOd(PPHUIIMEHTOB

bunbrpauu K u BogooTnauu f3; 2) riyOuHsl 3aj10eHus apeH 1, 3) HOpMBbI OCyIIIe-
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HUA H,o; 4) pacueTHOTO BpeMeHH lp, 32 KOTOpOe HEOOXOUMO 00ECIEUNTh MOHIKE-

HHUE YPOBHS IPYHTOBBIX BOJ Ha’lwc; 5) kmumaTudeckux (akTOpOB U B IEPBYIO OUe-
penb ot ocaakoB N u uiciapeHus e; 6) reoormueckoro crpoeHust (CIOUCTOCTH TPYH-
TOB, TIIyOWHBI 3aJieraHus BOJOYINOpa); /) TONOrpaduiecKux YCJIOBHM - YKIOHOB TO-
BEPXHOCTHU 3€MJI, MECTa PACIIOJIOKEHHUS IpEHaXa HAa CKJIIOHE U JIp.

Paccrostnue mexnay npeHamu ciaeqyeT ONpenesaTh UCXOAS U3 JUHAMUKHA YPOB-
HSl TPYHTOBBIX BOJl M HEYCTAaHOBUBILIETOoCs pexuma QuibTpanuu. Taxoil moaxon k
pacuery paccTosiHus Mexay ApeHamu E Brnepsole npuMmenun A. H. Kocrtakos. ®op-
myna A. H. KoctskoBa 11 yciaoBuil ”HUIBTPAIIMOHHOTO TUIIA BOJHOTO MUTAHUS U

COBEpIIICHHOTO ApeHaxa (puc. 2.9).

Puc. 2.9 -Cxema k pacuery pacCTOSHUN MEXKIY IpeHaMU TIPU
HEYCTAaHOBUBIIEMCS PEKUME NMPUTOKA TPYHTOBBIX BOJ

JIns ycnoBuM OAHOPOIHBIX TPYHTOB YAEJBHBIM IMPUTOK BOJBI K IPEHE C IBYX
CTOPOH:

£/ R,
B(hy—hy) D (25)
M. Byccuneck, HCX0as U3 pemeHust qudQepeHnaIbHoro YpaBHEHNS HEyCTa-
HOBHUBHICTOCS ABMXCHHA I'PYHTOBBIX BOJ U COOTBCTCTBCHHO IICPCMCHHOTO ITPHUTOKA
BOJIBI, TIOJYYHJI aHATOTUYHYIO (GOPMYIY IJIsl ONpPeaEICHUsT PACCTOSHUS MEKIY Ape-

HaMu

: (2.6)

JIns ycnmoBuii, KOrja 3a NOCEBHOU IEPUOJ OCAIKU U UCIIAPEHUE HE PABHBI Me-
Ky cOOOH, paccTOSTHUE MEXIY JPEHaMU MOXHO OIpPENEIUTh 0 aHAJIOTUYHOU (op-

myiie A. M. SHrons
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_ kty iy iy
£=2)/ shw=. 2.7)

B stux gopmynax E - paccrosHEe MKy IpeHamu, M; K - koadurmenT dumbrpa-
MM BOJONPOHHUIIAEMOTO CJIOSI IIOYBOTPYHTOB, M/CYT; b, - pacueTHOe BpeMsl HMOHIDKCHHS
YPOBHS TPYHTOBBIX Boz OT hy 10 My, M; st yenosuii Yipannel npuanmaercs 10...15cyr;
hy - Hanop MexTy IpeHamu B Havasie pacueTHoro neprona, M; hy = T-u; h, - Harnop B koHIe
pacuetHoro nepuona, M; hp, = T-H,,; T - TiIyOuHa 3aJI0KEHUS IPeH, M; U - TITyOrHa CTOsI-
HUSI YPOBHS TPYHTOBBIX BOJ B Hadayie pacueTHoro mepuoaa (cocrammsser 0... 0,1m);
Hyoc - HOPMA OCYIIICHUS Ha TOCEBHON TIEPUOJI, M; 0. - KOI(DPHUILIUEHT, yIUTHIBAIOLIIUN KpH-
BU3HY JICTIPECCHOHHOW MOBEPXHOCTH, ISl 3aKpbIThIX ApeH npunumaerca 0,8...1,0u ans
OTKpBIThIX ocyrmmrener - 1,1...1,3;N - ocagku 3a pacH4eTHbIA MEPUO, M, TPHHUMAIOTCSI
g manad 1 nacrou 10%+0i u i cenokocoB 20%-Hoil 00eCIIeueHHOCTH, € - MCIa-
PEHHE 3a ITOT XKe Mepuo, M; B - KOdPPUIIMEHT BOAOOTIauu IPyHTA, KOTOPBIN YCTaHABIIH-
BAIOT OMBITHBIM ITyTEM WM BBIYHCIISIOT:

0151 mopghansix noue - no popmyine A. U. Usuikoro
[3=0,116 k38 (Hnocmu) 3/4, (28)

02134 muHepanvuwvix 2pynmos - [lo popmyne I'. /{. Dpkuna

p=0,056 k4> (Hgoc—u) ¥ (2.9)

B nocnennee BpeMs paccTOsSTHUE MEXAY IpPEHAMH ONPEACISAIOT Mo GopMmyam,
[IEPBOHAYAJIGHO BBIBEICHHBIM IS YCJIOBUN YCTAHOBHBILETOCS PEXUMA JIBHIKECHHS

IPYHTOBBIX BOJ, HO IPUCIOCOOJICHHBIM U JIJIsl YCJIOBHI HEYCTaHOBMBIIEHCS (DUIBT-

E=2h,, | X (2.10)
pcp

rae hy, - cpenHuii 3a pacyeTHbIN EPUOJ HATIOP, M; Py, - CPEAHUM 32 pacueTHBIH Ie-

panuu

PHOJI IPUTOK K APEHaM, M/CYT.

A _h1+hg_T—u+T"'Hnoc=T_u+Hnoc
T2 2 2 (2.11)
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pep="hop/tp, (212)
TO€ h,- KOJHUYECTBO BOJIBI, IIOJIEKAIIEE OTBOAY JPEHAXKEM 34 PaCUCTHBIN
epuon iy, M,

o= it B (Huoo—t) +-N—e, (2.13)

IZie hy- CIIOM BOJBI, OCTaBIIMIICS Ha MOBEPXHOCTH 3€MJIM K Hadajdy pacdyeTHOTO Ie-
proza; oOBIYHO K Ha4ajly MPEANOCEBHOTO MEPHOAa OTBOJASATCS MOYTH BCE MOBEPXHO-
CTHBIE BOJIbI, HO YacCTh UX MOXKET 33JIePKUBATHCS B MUKPOTIOHIDKEHHSIX, TIOITOMY pe-
KoMeHIyrT npuHuMaTh A= 0,01... 0,021; B(Hec- U) - KOIMYIECTBO OTBOJAUMBIX MOY-
BCHHO-TPYHTOBBIX BOJ (B M) NpH MOHW)XEHHH YPOBHS TPYHTOBBIX BOA OT U JIO

Hioc AJS1 yCJIOBMIiI TPYHTOBO-HATIOPHBIX BOJ

pep="hp/tpt-FRu-Ix, (2.14)

T 1I€ k, - IPUBEJECHHBIN KO3 HULIHEHT PUIIbTPAIIMU TPYHTOB, 3aJI€TaI0IINX HUXKE
JpEeHbI, M/CYT.; /- TPAIUEHT BOCXOSAIIETO IIOTOKA TPYHTOBBIX BO/I.

[TpuTOK BOIBI K IpeHAM p., (B M/CyT.) MOXHO ONIPENCIHUTh Yepe3 MOIYIb Jpe-

Ha)KHOT'O CTOKa gy (B 71/(c-Ta)) 1m0 3aBUCHMOCTH

pep=0,00864 Gxp. (2.15)

[puBencHHbIC BbIie (OPMYJIBI ONMPEAETICHUsT PACCTOSHHA MEXIy JpeHaMU
IPUMEHHMBI Ui COBEPIIECHHOTO ApeHaxa. IIpu GObIIedl MOIHOCTH BOIOIMPOHH-
acMbIX I'PYHTOB, KOrjga APCHBI HC JOBOJATCA A0 BOAOYIIOpA, paCCTOAHUEC MECXKIY HE-
COBEPIICHHBIMU APEHAMU Erecor MOKHO HAWTH 10 (bOpMy.HC B. C. KozioBa

EHECO(S‘:ECOH. B, (216)
I1¢ Econ - PACCTOSIHUE MEXKIY COBEPUICHHBIMU IPEHAMH, M; B - K03 durueHt Bucs-
YecTH, OHpCI[CJDICMBIﬁ 13(0) (I)OpMy.TIC B. C. KoznoBa

Ho—T 1y

H
B=1-+55
V —r, L (2.17)
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rae Hp- MOIITHOCTH BOJJOHOCHOTO TOPU30HTA, MIPH MOABEME YPOBHS IPYHTOBBIX
BOJ 70 TOBEPXHOCTH 3€MJIM, paBHAasg MOIIHOCTH BOJONPOHUIIAEMOTO CIOS, M;
T - rmyOuHa 3aI0KEHHSI IPCH, M; r; - BHEITHUNA PainyC IPCHBI, M.

JUis COBEpIIEHHBIX IPEH, JEKAIIUX Ha BOAOYNOpE, Koraa Ho= T, koadpuinent
BUCsIYeCTH B paseH 1.

PaccTosiHus Mexxay ApeHaMH Ha MUHEPAJIbHBIX TOYBaX YKpauHbl Ha TOPQSHU-

KaxX MpUBECHBI B Ta0d. 2.1u tadn. 2.2.

Tabnuna 2.1 -OnTtuManbHbIe PACCTOSHUS MKy TOHYAPHBIMU IpEHAMH Ha
MHHEPAIbHBIX ITOYBAX Y KPAWHbI

Paccrosinue Mexxay JpeHaAMHU NP YKJIOHE MECTHOCTH, M
Coaep:xaHue 4acTHIL
NMOYBLI JTHAMETPOM MeHee
0,05 mm
menee 0,005 0,005...0,03 o0oJ1ee 0,03

100...8( 10...1¢ 11...1¢ 15...2(
80...6( 13...1¢ 14...1¢ 20...2¢
60...4( 15...1¢ 16...2( 22...2°
40...3( 18...2( 20...2¢ 27...3(
30...2( 20...2¢ 22...2¢ 30..34
20...1( 23...2¢ 25...25 34...3%
10...0( 25...3( 27...3¢ 37...4¢

Tabnuna 2.2 -PaccTtosinue Mexy IpeHaMu Ha TOpPSHUKAX

Paccrosinne Mexay ApeHamMu, M

MoLHOCTS Ha 60.)10Ta3(, He coepKamx Ha 60JIO'£3X, coepIKaIMX _
Py JPEeBECHBIH M TPOCTHHKOBBIN | JApeBecHbI M TPOCTHUKOBBIH
T()p(l)a, M TOp(l) TOp(l)

NpPH CTeNneHu pa3io:xkeHusi Toppa, %

>40 <40 >40 <40
TOp(I)iIHI/IKI/I, MOACTHIIACMBIC BOIJOHCTIPOHHUIIACMBIMH T'PYHTAMU
0,6...0,¢ 20 21..22| 2 24..2¢
0.9..1. 20 23..24 2 26...2,
12.1¢ 24 25..26| 2 28...2¢
TopdsHuKM, mMOACTMIAEMBbIE BOJONPOHUIIAEMBIMU TPYHTAMH
0,6...0,¢ 24 25...2¢ 27 28...2¢
09..1.: 26 27...2¢ 29 30...3:
12.1¢ 28 29...3( 31 32...3¢
1,5u Gosee 30 31...3- 33 34..3¢

[Tpumeuanue. [lpu ocyuienuu 3emensb n0O UCKYCCIBEHHbIE CEHOKOCLL PACCMOAHUA YEeaudl-
sarom na 10...20%npu nopme ocadkos bonee 650 mmlzo00 paccmosnus ymenvuarom na 10...20%,
a npu Hopme ocaokos menee 650mm yseruuusarom na 10...20%.
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[Ipu cTpoOHUTENBCTBE 3aKPHITOTO JIpEeHa)ka MO CHOcO0y YCTpOICTBa TOPHU30H-
TaJbHBIM JpeHaX IENSAT Ha TpaHUICHHBbIA M OecTpaHlIeiiHbli. B Hacrosmee Bpems
OCHOBHBIM SIBJII€TCS TPAHIIEHHBIN CIIOCOO CTPOUTENBCTBA.

Ha pucynkax 2.10u 2.11npuBenen cnocod CTPOUTENBCTBA C MOMOIIBI0O MHO-
rokoBIIOBBIX 3KckaBatopoB OTI[-202, OTII-202A u apyrux arperatroB, a TakKxke
OUYEepETHOCTh 3EMJIIHBIX PaloT.

CHayana oTpbIBaloT TpaHiiew mupuHoi 0,5 M, Ha THO YKIIAIBIBAIOT TPYOKHU
WIA JIpyrue APEHaXKHbIE MaTepHalibl, YCTPauBalOT (UIBTP U 3aChINAIOT TPAHILIECIO
BBIHYTHIM TPYHTOM.

He nomyckaercst ykinaaka TpyO B TPaHIICIO C BOAOM WM C Pa3KMKEHHBIM TPyH-
TOM BO HM30€KaHHE 3aKyIMOPKU (PUIBTPOB U JIPEH WIMCTBIMU YaCTHIIaMU IpyHTa. TpaH-
HICHHBIN APeHaX YCTPaUBaIOT U3 TOHYAPHBIX U TIACTMACCOBBIX TPYO, a TAKKE U3 MECT-
HEIX MaTepuanoB (puc. 2.12). JIns KpyHHBIX 3aKpBITBIX KOJUIGKTOPOB (IMAMETPOM

200MM 1 6osiee) MPUMEHSFOT acOECTOIIEMEHTHBIE U YKeJIe300S€TOHHBIE TPYOBI.

Puc. 2.10 -YcTpoiicTBO TOHUApHOTO JIpeHaxa:
1- mpaxmop; 2 - 3emnepotinsiii pabouuii opean; 3 - Oyukep; 4 - kaccema c
mpybamu;, 5 - scenob ons nooayu mpyo; 6 - conuapHas opena

1

Puc. 2.11 -OyepenHocTh 3eMJISIHBIX pabOT MO YCTPOMCTBY 3aKPHITOTO JpEeHaXKa!
a - ompuléKa mpanuieu; O - NPUCLINKa mpyooK 2yMyCco8bIM ClLOEM,
8 - OKOHUAMeNbHAsL 3ACHINKA 8bIHYMbIM 2DYHIMOM
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l'oHuyapHbIi JpeHask MPUMEHSIOT MPH OCYIICHUH MUHEPAJbHBIX TPYHTOB,
MEJIKO3aJIeKAIBIX TOPPSHUKOB (MOIIHOCTBIO 10 1,2 M), KOorAa ApeHbl pa3MenaoT B
MOJICTUJIAIOIINX MUHEPAJbHBIX I'PYHTaX, a TaKKe Ha MOIIHBIX TOp(SIHUKAX TOCie
MPeBAPUTENILHOTO OCYLIECHUS MX OTKPBITHIMHU KaHalaMu. B mocnemnem cimydyae Ha
MOUTHBIX TOPPSHUKAX TOHYAPHBIE TPYOKHU YKJIaJbIBAIOT HA CTEIUIAXKH.

['oHuapHble TPYOKHM M3rOTOBISIOT CTaHJAPTHBIX pPa3MEpoB, JAUAMETPOM
50...250mm u mmsol 33 cMm. Tommna crenok 11 ... 25vmMm, macca Tpy6ok 1...12,5kr. CHa-
PYXH TPYOKH BBITIOTHSIOT KPYIIIBIMK MIN MHOTorpanusiMi. Ha puc. 2.12 npusene-

HbI BApHUAHTBI UCITOJIHCHUA APCHAKHBIX Tp}I6

e
a‘ans
)

TR O

Puc. 2.12 - [lpenaxcHbie TPYyObI:
| - conuapnvie mpybowi; |l - nnacmmaccosvie mpyowt;, a u 6 - yuruHopuyeckue u
epaneHvle; O - nepgopuposannvie; 2 - pughieHas; 0 - 21a0KOCMEHHAs C NPOOOJIbHbL-
MU Wenamu; e - 20(hpupOBaHHAsL C KPYeablMu nephopayusamu; Jc - umast; 3 - nid-
CMMACCO8as COeOUHUMENbHAS MYydma

['oH4apHBIe TPYOKH JOJDKHBI OBITH MIPOYHBIMH U MMETh MPABUIBHYIO (OpMY,
MEePEKOC MIIOCKOCTH TOPIIa TPYOKHW OTHOCHTEIIBHO TOPU30HTAILHON OCH HE JIOJDKCH
peBbIIaTh 3...8MM.

TpyOku ykIaapIBalOT BIPUTHIK OJHA K APYTOH, IpHUEM 00pa3yIOIIHECs MEXITY
HUMH 3a30pbI HE JOJDKHBI IPEBBIMATE 1...2 MM, I 4eTO TPYOKH B TpaHIIEE MOATO-
HSIOT BpyuHyr0. KadecTBO ykiIaaku TpyOOK MPOBEPSIIOT OMBITHBIM IMYyTEM - IPEHAXK
CUHTACTCS] XOPOIIIO YJIOKEHHBIM, €CJIM TIOJHATHE OJHOW TPYOKH Bj€UeT 3a COOOMU
TIOJTHSITUE 34 CUET CHJI CIETUICHHUST 3-5-TH COCceTHUX.

OunbTpanMoHHas BOJa B OOBIYHBIC TOHUAPHBIE IPEHBI TIOCTYIAET Yepe3 3a30-

PBI MEX/Ty TPYOKaMH, TLIOMIAIh KOTOPEIX Ha 1 M coctaBmser 5...10cM?,
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B mocnennue roasl roHYapHbie TPYOKH CTadd COCAUHSTH C MOMOINBIO TIACT-
MacCOBBIX GUIBTPYIOMUX My(T, IPH 3TOM UCKIIIOYAETCSA pydyHasi MOJATOHKA TPyOOK B
TpaHILEE.

VYCThsl TOHYAPHBIX JAPEH BBIBOAST OOBIYHO B 3aKPBITHIE KOJJIEKTOPHI, PEXE - B
OTKpBITbIE KaHaIbl. CONpPSKEHUE IPEH C 3aKPBITBIMU KOJUIEKTOPAMU BBITIOJIHSIOT BHA-
XJIeCTKY MM BOPHUTHIK (prc. 2.17), MHOTA ¢ IOMOLIBIO KEpAMHUUYECKHX HIIH IIACT-

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

Puc. 2.12 - Crioco6b! COETMHEHHS APEH ¢ KOUICKTOPAMH:
a - sHaxaecmky; 0 - enpumulk; 1 - mpyoa xonnexmopa; 2 - mpyba openui,
3 -3aenywika

IlnacTmaccoBblii IpeHak TPUMEHSIOT B MUHEPAJIbHBIX U TOP(PSIHBIX TPyHTaX
IpU COJEPKaHUKM B HUX PACTBOPEHHOTO Jkene3a He Oosiee 5 mr/i. [linactmaccoBbie
TpyObl W3roToBIsIOT W3 monuBuHWIXNIOpuAa ([IBX) wmnm monwmdTHieHA BBICOKOM
wiotHoctn ([IBII) muamerpom 50...125vMm. Tommumba crenoxk 1...3 MM, Macca
1 nor. m 1py6 0,3...1,0kr. TpyOsl BBINyCKAIOT IEILHBIMU TJIAJIKOCTCHHBIMHU WM
ro()pUPOBAHHBIMU C MPOJOIBHBIMU WM KPYTJIBIME TiepdopanusMu (OTBEpCTHIMN)
JUTSL TIpYeMa BOJIbI, @ TAaK)K€ BUTHIMH, UMEIOIIMMU 3HAUUTEIBHO OOJIBIINE BOAOIPH-
€MHBIE OTBEPCTHSI.

Ilpeumywecmea nracmmaccogvlx mpyo6: €Tk, STACTUYHBI U TPOYHBI, 00ec-
TICUYUBAIOT OOJIBIIYIO BOJOIMPUEMHYIO CIOCOOHOCTH JipeH (mepdopanus cymMmapHOM
momanpio 12... 30cM® Ha 1 M ITHHBI TPYOBI - 10 TaHHOMY TOKA3aTENi0 OHU MPH-
OJMKAIOTCS K MJICATBHBIM JIPEHaM).

Heoocmamku nnacmmaccosvix mpy6. 1oj NeHCTBUEM YIbTPa(HUOIETOBBIX

Jy4el 1 MOpO3a MOTYT OBICTPO CTAPETh U TEPSITh NPOYHOCTD.
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[TnactmaccoBsie TpyObI mocTaBisaroT B Oyxtax anuHou 100... 20Qu. Ha 3aBoge
WIH TIOJMTOHE UX 00BOPAYMBAIOT 3AIIUTHO-(PIIBTPYIOIIMMU MaTepuaiaMu. Y KiIaaKa
X B TpaHIIEH IPOU3BOAUTCA HPUCHOCOOJICHHBIM Ui 3TOTO JIPEHOYKIATYUKOM
OTL-202A.

B nocnennue ronpl Bce Oobliee MpUMEHEHHE HAXOIUT O€CTpaHIICHHBIH CII0-

co0 YKJIaJKU IIaCTMACCOBBIX TPYO ¢ MOMOINBIO JIpeHo-ykiagunka M/I-4 (puc. 2.13).

Puc. 2.13 -YcTpoiicTBO M1aCTMAaCCOBOTO JApeHaXka:
1 - mpaxmop; 2 - nycmomenwiii HOJ4C Ol HApe3aHUs wieau, 3 - HaNPAaGIAIOUULL
acenoo; 4 - bapaban 0 naiacmmaccosvix mpyo; S - niacmmaccosas mpyoa

JlpeHo-yKIauuK IpoAaBIUBaeT B IpyHTE wienb mupuHoil 20 cm u obecneun-
BaeT yKJIaJKy mactMaccoBblX TpyO aumamerpom 50...90mm Ha riy6uny go 180 cwm.
[Tpu yknaake npeHa)ka B TSHKENBIX TPyHTax Ha riryouny 6osnee 140 cm ucmonb3yror
JTOIOJIHUTENBHO TsArady MJ[-5.

Becmpanwerinwiii cnocob cmpoumenscmea IpeHa)xa MO3BOJSIET 3HAUYUTEIBHO
HOBBICUTH MTPOU3BOJUTEIBHOCTh TPY/AA, CHU3UTh CTOMMOCTbh CTPOMTENBCTBA, COXpa-
HUTb PACTUTEJBHBIM 0N mouBbl. HO Npu BbIAaBIMBaHMM WIEJIN BOJOIPOHUIIAE-
MOCTh TPYHTOB Yy JIPEHBI YMEHBIIACTCS, MOITOMY OeCTpaHIIEHHBIH CIOCO0 CTpOu-
TENbCTBA IJIACTMACCOBOTO APEHAXKa MOXKHO IMIPUMEHSTHh B TOPPSIHBIX U MUHEPAIbHBIX
rpyHTax ¢ kodddunuenrom gunstpanun vHe meree 0,3 m/cyT.

K GecTpaHmieiftHbIM BHIaM OTHOCSTCS TAKKE€ KPOTOBBIHN U IIEIEBON APEHAXKH.

KpoToBbIil peHax npeacTasiseT coOOi MOJIOCTU B IPYHTE, IPOAABINBAEMbIE
C TIOMOIITI0 KpoToapeHaxHbix MamuH MJI[-6, KH-1200,/1-657u ap.

KpoToBbIil gpeHax npeacTasiseT coO0i MOJIOCTU B IPYHTE, IPOAABINBAEMbIE

C MOMOIIBIO KpoTopeHaXHbIX MammH M/[-6, KH-1200,/1-657wu np. (puc. 2.14).
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IIpn nBM>KEHMM HOXK, PACIIOJNIOKEHHBIM B BEPTUKAJIBHOMN INIOCKOCTH, IPOPE3AET
B TPYHTE ILIETb, & IPEHEP U PACIIUPUTENh, TIPUKPEITICHHBIE BHU3Y HOXa, MPOIaBIIu-
BaIOT KPYTJble OTBEpCTUS HEOOXoIuMoro nuamerpa. KpoToBwie ApeHBI 1e1ecoo0-
pa3HO MPUMEHATD JIJIsl OCYIICHHsI OECITHUCTHIX OOJIOT MPHU CTENIEHU Pa3I0KEHHS TOp-
da menee 60% u momHocTH TopdsHoi 3amexu O6onee 0,8... 1,0m (1. e. OosbIme

TJTyOUHBI 3aJ710)KCHUS JIPEH).

Puc. 2.14 -YcTpoiicTBO KpOTOBOTO JpeHaXka:
1 - mpaxmop; 2 - nooc;, 3 - Openep; 4 - pacwupumens, S5 - Kpomosas Opena,
6 - 3axpennennoe ycmoe Opervl, [ - OMKPbIMbLL KAHAT

OTH IpeHbl MOKHO HCIOJB30BaTh U HA MHUHEPAJBHBIX 3€MJIISIX, CIIOKEHHBIX
TJIMHUCTBIMUA OAHOPOJHBIMU TpyHTaMHu. CpoK CiTy>kObI KPOTOBOTO JpeHaka Ha clia-
00pa3I0KUBIIMXCS TOPMSIHBIX U TIMHUCTBIX MUHEPATBHBIX TPYHTAX JOCTUTAET JeCs-
T JeT. J{naMeTp KpOTOBBIX JPEH B MUHEPANBHBIX TpyHTax npuHuUMaioT 60...80mm.
B Topdsuukax mpomaBnuBaroT oTBepctue nauamerpom 150...250MM, KoTOpoe Mo
JACHCTBHEM YIPYTHX CHII IOUTH Cpasy ckumaercst mpuMepHo 10 100mm. YkIoH npeH
B TOpdsHbIX rpyHTax npuHuMaroT He Menee 0,0015,qmuny — o 150...200m. Kpo-
TOBBIC JPEHBI BITYCKAIOT B OTKPBITHIC KaHAIBI U MX YCThS 3aKPEILIAIOT OTPE3KaMH
TOHYapHBIX, MJIACTMACCOBBIX U IpYyrux TpyO. Jlydiiee BpeMs Ajs yCTpoilcTBa KpoOTo-
BOTO JpEHaXKa - paHHsS OCEHb, KOT/Ia YPOBHHU IPYHTOBBIX BOJ HaXOMSTCS TIIyOOKO U
TI0JIs OCBOOOIKICHBI OT TIOCEBOB.

IleneBoii ApeHaXk MPUMEHSIOT JJI1 OCYIIEHUS KaK MHUCTBIX, TaK U OCCITHH-
CTBIX 0OJIOT CO cTerneHblo paznoxkeHus Topda menee 50...60%.9T1oT Bua apeHa)a
1[eJIecoo0pa3eH B OCHOBHOM MPHU OCYIICHUH O0yoT st TopdomoOsruu. Illenenoit
ApeHax JIydlle OTBOJUT MOBEPXHOCTHBIE BOJIBI, YTO OCOOEHHO Ba)KHO IS PailOHOB C

CYpOBBIMU 3UMaMH U ITyOOKUM MpoMep3aHueM Topda.
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[IleneBol ApeHa)X yCTPaWBAIOT TPH TOMOIIHM APEHAXKHO-IIEICBBIX MAaITuH
TMT-101n JII-1,4. Pexymias 1ens 3TUX MAIIMH B MPOIECCE IBUKEHUS BHIPE3aET B
topde menp mupuHoi 5...15¢m u rmyounoit 1,0...1,4m. 3a pexyiieit nenso pacmo-
JIO’KEHBI JIBa KOHYCHBIX JIUCKA, KOTOPHIE CKUMAIOT BEPXHIOK YaCTh IIETH, 3aKPhIBas
ee Ha IyouHy 10 S0cMm.

Juamempuol u yKionot OpeHaAMCHBIX U NIIACIMMACCOBHIX OPEH.

JlnaMeTpsl APEHAKHBIX TPYO 3aBHCAT OT MHTEHCUBHOCTH MPUTOKA TPYHTOBBIX
BOoA W anuHbl ApeH. B nHactosmee Bpems B CHI' u B OOJBIIMHCTBE €BPONEUCKUX
CTpaH IJis PETYIUPYIOMUX IPEH MPUMEHSIOT TPYOKH BHYTpEHHHM auameTpoM S0
mM. [Ipu 3TOM MakcuManbHas JJIMHA IPEH, MPU KOTOPOM 00ECTIEYMBACTCS MPOITYCK
MOCTyHAMUX QUIBTPAIIMOHHBIX BOJ, AocTUTraeT 200Mm.

B BemuxoOputanun u CIIIA perynupyroime ApeHbl BBIIOIHSAIOT U3 TPyO
muametpoM 75...100mMM u Gonee. TeHaeHIMA K YBEIWUYCHUIO NHMAMETPOB JIPEH Ha-
Omomaercss M B Apyrux crpaHax. B VYkpauHe nuaMeTpsl JIpeH YBEJIMUYUBAIOT IO
75...100MM TOJBKO B YCIOBUSIX 00Jiee HHTEHCHBHOTO MIPUTOKA TPYHTOBBIX BOA (TIpH
I'PYHTOBO-HAIIOPHOM IMUTAHWH, JIJIs1 BBIOOPOYHBIX U JIOBUUX JIPEH).

Bo usbexanue 3amieHUS 3aKPBITHIX JIPEH MHHUMAIbHAs CKOPOCTh TEUCHUS
BOJII B HUX MPHU pacueTHBIX pacxojax pomyckaercs 0,2 m/c. M3 atoro ycimoBus Mu-
HUMAJIbHBIA YKJIOH JIpeH Tpu auamerpe 50 MM, IPpUHUMAIOT imin =0,002.IloBbIIeHHE
nuametpa npeH a0 75...100MM mo3BosiseT CHU3UTh MUHUMaIBHBIA yKiIoH 10 0,001.
VYMEHBIICHUE imin UMEET OOJIBIIOE MPAKTHUECKOE 3HAaYCHHE Ha MECTHOCTH C POBHOM
MOBEPXHOCTHIO, TJIE YCTPAHSIETCS HEOOXOIMMOCTh PE3KOr0 3ariyOJieHUs 3aKPBITHIX
KOJUIEKTOPOB U BOJOIIPUEMHBIX KAaHAJIOB.

B ycnoBusix, Koraa noBepXHOCTh 3€MJIM PaBHUHHAS, @ TPYHTHI IOCTaTOYHO BO-
JOMPOHUIIAEMBI, B HACTOSIIEE BPEMs MPOCKTHPYIOT OE3yKJIOHHBIA ApeHax Cimp=0.
Takoli qpeHax NPy HATWYUH THAPABIMYECKOTO YKIOHA (Pa3HOCTH JABJICHUN BOIbI B
MOYBE U JpeHe) o0ecrneunBaeT He00X0AMMOe MTOHMKEHUE YPOBHS TPYHTOBBIX BOJI, HO
MOKET OBICTPO 3aMJIUBATHCS U BBIXOJIUTH U3 CTPOsi. ETO MPUMEHSIOT B OCHOBHOM, Ha
NOMMEHHBIX 3€MJISIX, IJI€ B TPYHTOBBIX BOAAX HE COJEPKUTCS PACTBOPEHHOE HKEJIe30

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

69



WM acOecTOleMEeHTHBIE ApeHbl MpoeKTupyroT 1iauHou A0 600...800m u nmoakimoya-
IOT ¢ 00E€UX CTOPOH K OTKPBITHIM KaHanaMm (puc. 2.15).

f ! /

N 334 e .
f \ &S . PRSI RIS PR ETREIRITTR P
\ {( lln 3’247 FV \
S 2dl s f \
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/ AV 5

Puc. 2.15 -Cxema 0e3yKJIOHHOTO JpeHaXKA:
a - naaw; 6 -paspes no |-1; 1 - omxpvimeie kananvt, 2 - 3akpvimole 6e3yKI0HHbIE OPEHbI

B 6e3ykiioHHOM JApeHake TPU HEIOCTATOYHO BBHICOKOM KayeCTBE CTPOUTEIh-
CTBa MOTYT OBITh M3JIOMBI TPYOOIIPOBOAOB C OOPATHBIMU YKIIOHAMH, B KOTOPBIX BO3-
HUKAIOT BO3AYIIHBIC MPOOKH, MPUBOMISINNE K YBEIMUCHHUIO THAPABINYCCKUAX COTIPO-
TUBJICHUH, a WHOTJA W BBIKIIOYEHHUIO JPEH W3 paboThl. YBEJIWMYEHHE AMAMETPOB
YMEHBIIIAET BEPOSTHOCTh BO3HUKHOBEHHS BO3MYIIHBIX MPoOoK. [ToaTomy mist Oes-
YKJIOHHBIX JIpeH cienyeT yBenuuuBaTh auaMmetpbl 10 100...150mM, a paccrosHus
MEeXy ApeHamu npuHuMath 15...30m.

OmKpvimole KaHa vl

CeTh OTKPBITHIX KaHAJIOB MPUMEHSIOT MIPU OCYIICHUHU: 1) €CTECTBEHHBIX MaJlo-
MPOAYKTHBHBIX CEHOKOCOB; 2) MEIIKO3aJIC)KHBIX TOP(HSHUKOB, TOJCTHIIAEMBIX ITecYa-
HBIMH BOJIOTIPOHHIIAEMBIMH TPYHTaMH; 3) 3eMellb B 30HaX BEYHOH MEP3JIOTHI U C TITy-
OOKHM TIpoMep3aHueM UX; 4) TeppUTOPHIA, B TPYHTOBBIX BOJaX KOTOPBIX COJEPIKUTCS
6onee 20 mr/m 3akuciioro xenesa, 5) nMpu mpeaBapUTEIHEHOM OCYIICHUU TIIyOOKUX
TOPhSHUKOB.

Ocymienre momabix (0onee 1,5...2,0m) TOphAHUKOB caeayeT MPOSKTUPOBATH
B JiBa JTana. BHayane TOp(sTHUKHA OCYIIAIOT OTKPHITHIMH KaHayiamu. Yepes OIuH -
TPH Tojia, KOTJa MPOU30UIET OCHOBHAS OCajJKka Topda, OCYIIMTEIbHYI CEeTh mepe-
JICBIBAIOT B 3aKPHITYIO.

OTKpBITBIC KaHANBI JJI MOHIKEHUS YPOBHS TPYHTOBBIX BOJ MPOCKTUPYIOT
TparneuneuaaIbHOro ceueHus ¢ mmpunou no auy 0,4...0,6m, rny6unoi 1,0...1,2Mm,

3ajoxxenueMm orkocos m = 1,0...1,5.
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PaccrosiHre Mex Ty OTKPBITHIMU KaHAJIaMH 3aBUCUT B TIEPBYIO OYepelb OT BO-
JOMPOHULIAEMOCTH TPYHTOB M HaxoauTcs B mpenenax 60...100Mm, pexe 150 m. Ha
TophsHUKAX, MojacTuaaeMbix ¢ rayounsl 1,0...1,5M xoporo BogonpoHUIIAEMBIMU
MeCYaHbIMU TPYHTAMH, OTKPBITHIC KaHAJIbl BPE3alOT B BOJONPOHUIIAEMBINA TPYHT HA
30...50 cM, Gmarogapst yemy AOCTHTAaeTCs OOJBIION OCYIIMTEIbHBIN 3P dEeKT. ITO
CBSI3aHO C TE€M, YTO MMeCcUYaHbIi cIoi OyaeT paboTaTh Kak IIacToBas JIpeHa, odyerdas
OTBOJI M30BITOYHBIX BOJI. B MaHHOM cily4ae pacCTOSIHHE MEXKIY OTKPBITHIMU KaHaja-

MH MOXeT ObITh yBenmuueHo 10 300...500m (puc. 2.16).

Puc. 2.16 -Cxema ocyuieHUs peIKUMHU IITyOOKMMHU KaHaJIaMu:
1 -mopgh; 2 - necox; 3 - yposenwv epyHmoswvix 600

[Tomo>XUTETHHBIN OMBIT UCIIOJIB30BAHUS PEIIKOW CETH KaHAJOB MMeeTcsi B Me-
miepckoi u [lonecckoit HUBMEHHOCTAX. Hedocmamkom yCTPOMCTBA peiKuX U riay0o-
KX KaHaJIOB, KPOME TIEPEUNCIICHHBIX BBIIIE, SBISETCS BO3MOKHOCTh IEPEOCYIICHUS
TIOYBHI B JIETHEE BpEMH.

Ha crabosooonponuyaemuvix MuHepaIbHBIX TOYBOTPYHTAX, TSKETIBIX MO MeXa-
HUYECKOMY COCTaBY, BBITIQIAIOIINE OCATKU U TalbIe BOJBI HE MPOCAYMBAIOTCS B TITY-
OOKHME TOPU30HTHI, & 3aCTAUBAIOTCS HA MMOBEPXHOCTH U B MAXOTHOM TOPU30HTE, CO3-
JaBasi BpeMEHHOE H30BITOUHOE YBIAKHEHUE.

Jlnst 60pBrOBI C U30BITOYHBIM YBIQXKHEHUEM Ha C1a008000NPOHULAEMBIX NOY-
8ax TMPOCKTUPYIOT PETYIUPYIOIIYIO CETh MO YCKOPEHHUIO MOBEPXHOCTHOTO CTOKA. Y-
KOpPEHHE OTBOJ]a TIOBEPXHOCTHBIX BOJ[ OCYIIECTBISIETCS 3a CYET COKpAICHHUS MyTH
N00eTaHus BOJBI 10 MTOBEPXHOCTH K OCYIIUTEILHON ceTH (OTKPBITBIM COOMPATEIISIM)
(puc. 2.17).

Perynupytomiyro ceTh 1o YCKOPEHHUIO MOBEPXHOCTHOTO CTOKA JIEJIAT:

a) TI0 KOHCTPYKIIUY - OTKPBITasl, 3aKpPbITasi © KOMOWMHUPOBAHHAS;
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0) 1o XapakTepy yCTPOMCTBA - IIOCTOSIHHAS K BPEMCHHAS;

B) 110 PACIIOJIOKEHUIO HA MECTHOCTH - CUCTEMAaTHUYECKasl U BLIOOPOUHASI.

Puc. 2.17 -Cxema ocytieHus OTKPBITBIMUA COOMPATEITSIMI

OcHOBHBIE BUJIbI MOCTOSSHHOW PETYIUPYIOMICH CETH CIEAYIOUIUE. OTKPBITHIC
KaHallbl - coOupaTenu, 3aKpbIThie coOupaTenu, JokOuHbl. K BpemeHHON perymnu-
pyIolIEel CeTH OTHOCATCSI BPEMEHHbBIE KaHaJIbl, 00pO3/bI U JIP.

B ecTecTBeHHBIX YyCIOBHSIX 0€3 OCYHIMTEIBHON CETH MYTh JIBHKEHHS BOJBI IO
TIOBEPXHOCTH 3eMJIM COCTaBIisieT B u Bpemst otBoja t; = B/v. [Tocne ycrpoiictBa pe-
TYJUPYIOIIEH CEeTH Ha paccTosiHue £ pyr OT Apyra BpeMsi OTBOJA CHUXKAETCS 10
t,=E/v, rae V - ckopocTh CTeKaHHs BOBI MO TIOBEPXHOCTH, 3aBUCSINAS OT IIEPOXOBa-
TOCTH # ¥ YKJIOHA | TIOBEPXHOCTH 3€MJIH, a TAK)KE OT CJIOS JBIDKYIIEHcs BoabI N.

CkopocTh ABMKEHUSI TIOBEPXHOCTHBIX BOJ ONpeaessitoT o ¢popmyie [le3n

v=CYR+i=Cyh-i, (2.18)

rne C - ckopoctHOU kod(p¢umment (korpounment lllesn); R - rumpasmuye-
CKHIi painyc, P IBIKEHAN BOJBI 10 TTOBEPXHOCTH MPUHUMAIOT PABHBIM CIIOKO BO-

abl h, | —ykinon nHa kaHana (MpUOIMKEHHO paBeH | — TUAPABIMYECKOMY YKJIOHY):
i:¥= sing, (2.19)

IZI€ Z1 - Z —PA3HOCTh OTMETOK JHA KaHAJIA B IByX PACUETHBIX CCUCHUSAX, M;
| —paccrosiHEe MEX Ty paCUETHBIMH CEYCHUSIMH, M;

® — YT'0JI HaKJIOHA JHA KaHaJla K TOPU30HTY.
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Pacxom BOAbI B OTKPHITOM KaHaJle MM JIOTKE MOXET OBITh BBIpaXKEH (HopMy-

01
z
Q =wi[ﬁ‘—"J Ji o Q = wldR)AA, (2.20)
n{x n

rae N — ko3 QUIMEeHT MIepoXoBaTOCTH, ONPEACISCMbIid TAOIUYHO B 3aBUCUMOCTH OT
xapaktepuctuku pycia (kanama) (n=0,017-0,04 - s HEYKpEIUIEHHBIX PYCe,
n=0,09-0,03m1s pycen ¢ HCKYCCTBEHHBIM YKPEIUICHUEM); - (@ U ¥ — IUIOIIAh U CMO-
YEeHHBIN MEpUMETp KaHala; - Z - KO3 UIMEHT, onpeensieMblid Ta0JINYHO B 3aBHCHU-
moctu ot (n) u (R).

Omkpovimoble KaHawl - cobupameny - IPUMEHSIOT B OCHOBHOM MPU SKCTCHCHB-
HOM HCITOJTb30BaHUH OCYIIAEMBIX TEPPUTOPUI: €CTECTBEHHBIX CEHOKOCOB, JIECOB H JIP.

CHuCTeMaTHYeCKyIO CEeTh MPOSKTUPYIOT B IJIAHE TOJIBKO IMOTIEPEK HATPABICHHUS
CTEKAIOUIUX TTOBEPXHOCTHBIX BOJI, IO/l OCTPHIM YIJIOM K TOPH3OHTAJISIM M Ha OTpeie-

JICHHBIX paccTossHusX E npyr ot apyra (puc. 2.18).

1
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Puc. 2.18 -Pacnionoxenue B miiaHe OTKPBITBIX coOupaTenei:
1 - omxpvimule cobupamenu; 2 - nPoOBOOAUUL KAHAL

PaccTostnue mMexay OTKPBITBIMU COOMpATENsIMH 3aBUCUT OT MUHTEHCUBHOCTH
BBINIAJAIOIINX OCAJKOB, YKJIIOHOB U LIEPOXOBATOCTU MOBEPXHOCTH 3eMIu. OHO JOJIK-
HO oOecreunBaTh OCBOOOKICHHE TOBEPXHOCTH 3€MJIM M MaxXOTHOTO TOPU30HTA 3a
JOIYCTUMBIN CPOK, B TEUEHHE KOTOPOTO CEIbCKOXO3IUCTBEHHBIE KYJIBTYPhI BBIIEP-
KHMBAIOT NepeyBiaxHenne (00brHo 1... 2 CyT. mocie OKOHYaHUs A0XK]IA), T.C. pacueT
BEJIETCSI HA BTOPOM KPUTHUYECKUM MEPUOJ - UHTCHCUBHBIX JIETHE-OCEHHHUX OCAJIKOB.
[IpakTUuecku paccTOSHUE MEXAY- OTKPBITBIMU COOMpATENsIMU MPUHUMAIOT OT

50 1o 100 M. BeiGopouHyIO CETh OTKPBITHIX cOOMpATENeii MPOSKTUPYIOT MO TallbBe-
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ram. Jlimaa L otkpeiteix cooupareneit 300...500m, rmyouna 0,7...0,9m. ®opma mo-
NEPEYHOro CeYeHMs TpameueuaanpHas, mmpuHa no any 0,25...0,4v, koaddunuent
3ajoxenust otkocoB (M = 1,0...1,5)OtkpeIThie coOUpaTean Hape3aT 00bIUHO Ka-
HajokomaterssMu. OTKPBITbIE COOMpATETH MPENITCTBYIOT ABUKEHUIO CEIThCKOXO03SH-
CTBEHHBIX MaIlIMH. BMeCTO HUX MOXXHO IMPUMEHSTh JIOKOWHBI, UMEIOIIIE OoJiee Io-
gorue otkockl (M = 4...10), yTo MO3BOJISACT MPOXOJ CEIbCKOXO3IHCTBCHHBIX Ma-
muH. [IpoekTUpyOT WX B TMEPBYIO OuYepeab MO MECTHBIM TOHIKEHUsM. [ yOmHa
n0x6uH ot 10...20cm B ucroke 10 40...50cm B ycThe.

B nononHeHHne K OTKPBITON MOCTOSSHHOM CETH MCIOJIb3YIOT BPEMEHHbBIE KaHa-
JIbI, TIpEHA3HAYEHHBIC B TIEPBYIO OYepehb JJII OTBOAA M30BITOYHBIX BOJ M3 MUKPO-
MOHWKEHUM. BpeMeHHYI0 OCYIIMTENbHYIO CETh Hape3aloT OCEHBbI0 M 3apaBHUBAIOT
BECHOU TIepe]l Ha4aJloM MOCEBHBIX padOT, OHA CITOCOOCTBYET YCKOPEHUIO OTBO/A Ta-

JIBIX BOJ.

2.4. IlpoBoasiiasi U OrPAAUTEIbHAS OCYIIUTE/ILHbIE CETH.

Pacxoabl BoabI B KaHAJIAX U pasMepbI KaHAJI0B

IIpoBoasimas ceTb NpeHa3HAUYCHA JIJIS TpreMa U30BITOYHBIX TTOBEPXHOCTHBIX
U MIOYBEHHO-TPYHTOBBIX BOJI U3 PETYIUPYIOLIEH U OrpaJIuTEILHON ceTeil U CBOEBpe-
MEHHOT'O OTBOJIa UX B BOJIONIPUEMHHUK.

B cocraB mpoBopsmieil ceTw BXOIAT MarucTpajibHble KaHallbl M HX BETBH,
TPAHCTIOPTUPYIOIIUE COOUPATENH, OTKPBITHIE U 3aKPBITHIE KOJJIEKTOPHI.

OTKpBITHIE NPOBOASIINE KAHAIBI OTYACTH IPUHUMAIOT U30BITOYHBIC BOJIBI U
HEMOCPEJICTBEHHO C ocylaeMoil Tepputopun. OgHako O0JbIIas 4acTh BOJIbI MOCTY-
MaeT B NPOBOJIAIILYIO CETh, UePE3 PErYJIUPYIONIYI0 U OrpaguTEIbHYI0 CETH. TONMBKO B
HEKOTOPBIX CIy4asx (Hampumep, y3Kue MONMBI Wik 00JI0Ta ¢ MOLTHOCTBIO Topda 10
1,5 M, moJcTHIIaEMbIE XOPOIIIO BOJOINPOHUIIAEMBIMU TIeCKaMK) 0oJjiee TIIyOOKHUe OT-
KPBIThIE TTPOBOJSIINE KaHAJIbl MOTYT MOHMXaTh TPYHTOBBIE BOJIbI Ha HEOOXOIUMYIO

riyouHy 6e3 yCTpoHCcTBa TOMOJHUTEILHON PEryIupyIoen CeTu.
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KpynHyio npoBOISAIIyI0 CETh BBIOJHAIOT OTKPBHITOHM, a 00jee MENKYIo - WU
3aKpBITOM (Ha ydacTKaxX TOHYAPHOTO JPEHaKa), WM OTKPBITOW (Ha MOIIHBIX TOpQsi-
HHUKAaX, OCYIIAeMbIX KPOTOBBIM JIPEHAKEM).

MarucrpajbHblii KaHAJ COCIUHSET OCYIIUTEIBHYI) CHCTEMY C BO-
JONPUEMHUKOM U SBJII€TCS HauOoJiee OTBETCTBEHHOW YaCThIO MPOBOJALIEH CETH.
[Tpu npoeKkTHpOBaHUM €TO B IJIaHE HEOOXOAUMO COOJIIOIATh CIIEAYIONINE TIPaBUIIA.

1. MaructpanbHBId KaHAJ JOHKCH MPUHUMATH BOAY C JIFOOOTO ydacTKa OCy-
maeMoil Tepputopun. [1oaToMy ero npokiaapIBaroT Mo Hanboiee HU3KUM OTMETKaM
ocyIlIaeMol MIomaan u mno tanpBeraMm. Ha 6010Tax ¢ MOIHBIME TOp(SIHUKAMU Ma-
TUCTPAJIbHBIN KaHal MPOEKTUPYIOT NMPEUMYIIECTBEHHO IO MeCTaM ¢ HauOOJbIIeH
riyOnHO# Topa ¢ TeM, 4TOOBI Mociae ocaaku Topda ero Tpacca Npoxoausa Mo Hau-
0o0Jiee HU3KUM ydJacTKaM «Oyayiero pensedax 0onoTa.

2. MaructpanpHplii KaHall JODKEH HMETh IO BO3MOXHOCTHM HAUMEHbBIIYIO
mnHy. Js 3TOro ero Tpaccy HamMeydaroT: IO HalpaBJIECHUI0 HauOOJBUIMX YKJIOHOB
MTOBEPXHOCTHU 3E€MJIU.

3.Ecnu  nmocepeauHe ocylmiaeMoOW  TEppUTOPUM HPOTEKAaeT peka, Ma-
TUCTPAJIbHBIN KaHAJI MPOEKTUPYIOT MO pyciy. IIpy Haau4uuu M3BWIMCTBIX y4aCTKOB
HaMe4aroT CIPSIMIICHHE UX C LEeJIbI0 YMEHBIICHUS JUJIMHBI MaruCTPAJIbHOIO KaHAJA U
CO3JaHUs CPABHUTEIBHO BBIPABHEHHBIX OCYIIAEMBIX Y4aCTKOB.

4. MarucTtpalbHbIi KaHal JOJHKEH ObITh YCTOWYUBBIM MPOTHB pa3MbIBa U 3au-
JeHus. DToMy TpeOOBaHUIO OTBEUAeT TPACCHUPOBKA KaHaja 10 Hauboiiee ycTonuu-
BBIM IPYHTaM U B HalpaBJIEHUH TEYEHHS MaBOJAKOBBIX BoA. I1o TeMm e cooOpaxeHu-
M MarucTpalbHbId KaHAJI CTAPAOTCA MPOBOJUTH O BO3MOXKHOCTU LEIUKOM B TOp-
¢siHOM TpyHTE, 00XOAsl BCTpEUarOLUecss Ha MyTH KaHaja IecuaHble Oyrpbl U 3a-
WJIEHHBIE 03€epa.

5. MaructpanpHblii KaHaJl JOJKEH BIAAATh B BOJOIPUEMHUK B TOM MECTE, I'/Ie
MMEIOTCSl IIPOYHbIE M NPSAMOJIMHENHbIE Oepera, a TakKe JOCTaTOYHAs IMPOIyCKHas
CIIOCOOHOCTB pycia.

6. IIpu mpoekTHpoBaHMM TpacCchl MaruCTPaJbHOTO KaHala HEOOXOIUMO Y4H-

ThIBATh PasMCHICHHC Ha I[ElHHOfI TCPPUTOPHUHN HACCICHHLIX ITYHKTOB, I'PaHUI] 3CMIJIC-

75



MOJIb30BATENIEN U YTOJINM, JOPOT U JIECOHACAKICHUM.

BoxoBble mpoBoasiiiMe KaHAJbI - KaHAJbl BTOPOTO U TPETHErO MOPSIKOB
(Tak Ha3bIBa€MbIC TPAHCIOPTHUPYIOUIHE COOMPATEIM W OTKPBITHIC KOJUICKTOPHI), -
MPOCKTUPYIOT B IIAHE TAKXKE MO MOHMKSHUSIM MECTHOCTH, 110 TPAHHUIIAM XO3SHCTB U
noJiel ceBo0OOPOTa, BJIOJIb IOPOT U JIECHBIX MOJIOC.

Paccrosinue mexnay MpoBOASIIMMU KaHajlaMU OMNpEAeNIeTcs CXeMaMHu pa3Me-
IIEHNs HA OCYIIAEMOM TEPPUTOPUHU 3aKPBITOM OCYIIMTENbHOM ceTu. st co3maHus
YCIIOBUM, MO3BOJISIIOIIMX MPUMEHSATh U MPOU3BOAUTENILHO MCIOJIb30BATh COBPEMEH-
HBIC CEJIbCKOXO3SHCTBEHHBIE MAIIWHBI, PACCTOSHUE MEXIY OTKPBITHIMH KaHAJIaMH
nomkHO ObITh HEe MeHee 200...300m. [Ipu MEeHBIUX PACCTOSHUSAX TMOBBIIIAIOTCS T10-
TEpPU 3€MJIU TOJ] Pa3BOPOTHBIE TMOJIOCHI, YBEIIMYMBAIOTCS XOJOCThIE MEPErOHbI TPakK-
TOPOB M B IIEJIOM CHUKAETCS TIPOU3BOJAUTEIHLHOCTh CEIHCKOXO3SICTBEHHBIX MAIIWH.
Onmumanvhvle paccmosHus MEXAY OTKpbIThIMU Koiiektopamu 30QM ... 400u.
Tpancnoptupytromue cobuparenu npoektupyrot yepe3 80m ... 15001.

PacrionoxeHne OCymIMTENBHON CETH B IUIAHE U B BEPTUKAJIBHOM IUIOCKOCTH
TaKKe HEOOXOJMMO YBSI3bIBATH C TMOJ3EMHBIMH KOMMYHHUKAIMsIMH (BOJO-, Ta30- W
He(TenPOBOIaMH, KaOCITbHBIMH JIMHUSAMU H JIP.), POXOJIaMHU ITOJ MOCTaMH JKeje3-
HBIX U MIOCCEUHBIX JIOPOT, C HA3EMHBIMU JIMHUSIMU JIEKTpOIepeiay.

Bce kananbl B mjiaHe JOJKHBI ObITh MO BO3MOXKHOCTH THPSIMOJIMHEHWHBIMH, C
MUHUMAJIGHBIM KOJIMYECTBOM IOBOPOTOB. YTJIBI TOBOPOTOB JOIYCKAIOTCS B TIpee-
nax 60° ... 80°.Ha moBopoTax kaHalbl 3aKpyristoTcs paauycom =108 - mis Hesa-
KPEIJICHHBIX pyces u I =5B - 11 3aKperyieHHBIX, T/ie B - mupruHa KaHaja 1o BEepXy.
JIJist KpymHBIX KaHAJIOB, KaK M JJISI PEKOBOJIONIPUEMHUKOB, PAINyChl 3aKPYTICHUS pe-
KOMEHYIOT ONPEAENITh Mo dMIupudeckuM popmynam A. @. Ileukyposa.

CormpspkeHUE KaHAJIOB B IJIAHE, JIYYINEe MPYU MEHBIIUX yriaX MEXIy THHAMHU-
YECKUMH OCSIMU CIIMBAIOMIMXCS MOTOKOB. Ha mpakTuke comnpsbkeHue B IUIaHE He-
00JBIINX OOKOBBIX KaHAJIOB MEXy COOO0M M C KPYIHBIMU KaHAJIaMH MPOU3BOJIAT MO/
OpSMBIM  YIJIOM; W3 YCJIOBHH OOpabOTKH TOYBBI IOMYCKACTCS MUHUMAIbHBIN
yroa 60°. KpynHble kaHaibl MKy OO0 ydlie conpsrarh mnoj yriiom 60°,a ¢ Bo-

JOTIPUEMHUKOM — IO/ yTiioMm 45°.
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IIpoekTHpoBaHHe OTKPBHITOM OCYHIMTEJbHOM CETH HAYMHAKOT C Ma-
TUCTPAILHOTO KaHaJIa, PYKOBOJCTBYSCH IEPECUUCICHHBIMHA BBINIE TPEOOBAHUSIMHU.
[IpumMepHO MEPNEHIUKYISIPHO K MarucTpajibHOMY KaHaly HaMe4aroT TPaHCHIOPTH-
pytomue coduparenu. x pasMemaior B IepByI0 ouepeb M0 OOKOBBIM MPUTOKAM H
TajgbBeraM. Tpacchl OCTaIbHBIX TPAHCIOPTUPYIOMIMX cOOUpaTesiel MPOEeKTUPYIOT UC-
XOJI U3 YCIOBUS MOJKIIOUEHUS] K HUM OTKPBITBIX KOJIJIEKTOPOB. OTAENIbHBIE OTKPHI-
ThI€ KOJUICKTOPHI MOKHO TIOJIKJIFOYATh M HETIOCPEICTBEHHO K MaruCcTpaIbHOMY KaHa-
ay (cm. puc. 2.1).

Kondurypanus co3zmaBaeMblXx MEXAy OCYIIMTEIbHBIMHA KaHajJaMHU IOJICH
JOJDKHA OBITh MPSMOYTOJNBHOW ¢ cooTHomeHueM ctopoH 1:2...1:5. Onrtumanbhas
miomapb ocymaeMbix yqacTtkoB 30... 80ra. BOmu3u pek, 10por U JIECHBIX MOJ0C MO-
ryT OBITh OCyIIaeMble YYaCTKH MEHBLICH Iiomaan u 0ojiee CIoXKHOM KoH(uUrypa-
UH.

[Tox MarucTpanbHble KaHaJbl U UX BETBU OTBOJSAT IOJIOCHI, PABHbIE IIUPUHE
KaHaja 1o BepXy, U MATUMETPOBbIE YUaCTKH JIJIS POe3/ia ¢ KaX10i CTOPOHBI KaHaa.
Boab OTKpBITHIX KOJUIEKTOPOB, KaK MpPaBUJIO, MPOE3Abl HE MPEAyCMaTpPUBAIOT U
MPUHUMAIOT TTOJIOCHI OTYYXIACHUS TI0 1 M; BIOJIb TPaHCTIOPTUPYIOIMKUX COOUpaTeIeH
peaycMaTpUBAIOT C OJIHOM CTOPOHBI MOJIOCY D M JJis Mpoe3ia, a ¢ Apyroi - 1 m 6e3
npoesa.

3aKphIThIE KOJUIEKTOPHI POSKTUPYIOT B TIEPBYIO OUYEpEeIh IO TajdbBeramM W JIpy-
I'MM TOHW)XEHUSM MeCTHOCTH. [Ipu OoMbIIoi /UIMHE CKJIOHOB HAa HUX HA3HAYAIOT JO-
MOJTHUTEThHBIE KOJIEKTOPHI Ha paccTossHusx 200...400m, oGecieunBaroye 0IHO- WK
JBYXCTOpPOHHEE MOJKIIOYCHHE IpeH. Pacnonoxkenne KOIIeKTOPOB OMPEAeTsIeTCs] TAaKKe
HPUHATON CXEMOM pa3MeIlIeHHs B IUIaHE peryaupyromux apeH (puc. 2.4).IIpu more-
PEUHOM CXeMe KOJUICKTOPBI MPOCKTUPYIOT 1O HAUOOJBITNM YKJIIOHAM TIOBEPXHOCTH, a
IpU TPOJIOJIBHON - MO/ YIJIOM K TOPU30HTAJISIM MOBEPXHOCTH ¢ 00ECIIeYeHUEM UX MU-
HUMaJIbHOTO YKJIOHA. COMpspKEHUE JpeH ¢ KoJulekTopamu nuamerpoM 6onee 200 mm
CJICAYET BBITIOIHATH MTOCPEICTBOM BCIIOMOTATEIBHBIX KOJJICKTOPOB.

Eciu mno TampBeramM U J0KOMHAM HaOMIOAAeTCs 3HAYUTENbHBIA  IO-

BEPXHOCTHBIN CTOK (IpH TuIoIIau Bogocbopa 6osee 15 ra), To Tpaccy KOJUIeKTOpa
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CMEIIAI0T OT OCH TajibBera Ha Oojiee Boicokoe (10...20cM) MecTo ¢ TeM, 4TOOBI HE
pa3MbIBaJIach TpaHIIEHHAs 3achiKa. [Ipyu OOJBIIMX APEHAXHBIX pacXxojaxX U OTCYT-
CTBHH TPYO OOJBIIOTO JUamMeTpa MHOTAA MPOSKTUPYIOT MO TajbBeraM JiBa mMapaj-

JeNbHBIX KoJuekTopa ¢ paccrostausiMu 10. .. 15m.

['mapaBaudecKre pacyeThl BHIOIHSIOT JIJII YCTAaHOBJICHHUS Pa3MepOB IMOIEpey-
HOTO CCUCHHMSI KaHAJOB M MPOBEPKH CKOPOCTH JIBFKCHHSI B HUX BOJIBI. VX mpowm3Bo-
JST OOBIYHO JIJIST MaruCTPAIbHBIX (PacCUMTHIBACMBIX) KaHAJIOB, TUIOIIAIb BOIOCOOpa
KOTOPBIX MPEBBIIIACT 5 KM>. [TpoBepKy ckopocTeli TBHKESHUS BOABI MPOU3BOIAT TaK-
KE U JIJIS HePaCUYCTHBIX KAaHAJIOB C MEHBITICH BOAOCOOPHON TUIONIAIBIO0, €CITH YKJIOHBI
ux npesbimarot 0,0015 8 necuansrx, 0,003 -B cyrmuaucteix u 0,005 -B TIMHUCTHIX

IpyHTax.

OCHOBHBIMM PacUeTHBIMU MapaMeTPaMU NPH ONPEIEICHUN Pa3MEPOB KaHAJIOB

aBistoTC: Q —pacxoa 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 OTKPBITHIX pyCiax

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

IJIe V - CPEIHSIS 10 KHBOMY CEYEHHMIO CKOPOCTh TedeHHs Bobl, M/c; Q - pacxox, M/c;
K - pacxoamHas xapakTepucThka (HIM MOIYTh pacxona), M/c; R - ruapasmmuecknii
pammyc; R=wfy, M; ©- IIOLIAIb KHBOTO CEUCHHS, M, - CMOYCHHBII EPUMETp, M2, |
- MPOEKTHBIN YKIJIOH KaHauna, C - ckopocTHOM KodpdurmeHnt (mmm kodgdumuent Ile-

31), onpenessieMstit o gopmyize H.H. ITaBnosckoro C = R'/N, tae N - kooddurment

78



MEPOX0OBATOCTU OCYHIMTCIIbHBIX KaHaJIOB, 3aBUCUT OT COCTOAHHA ITOBCPXHOCTHU OTKO-

COB U /IHa pycCJia, 0OBIYHO IIPUHHUMACTCS B 3aBUCUMOCTH OT PACYCTHBIX paCXOd0B:

pu Q>25m%c n=0,025;
mpu Q = 1...254%c n=0,030;
npu Q<1m’/c n=0,035;

y - mokasarens crenenu, Y=f(n, R u usmensercs B cpeanem ot 1/5 10 1/6.

PacyeTHpIe pacXxoapl ¥ YCIOBHUS MX MPOIycKa MO KaHalaM Ha3HAYalT B 3aBH-
CUMOCTH OT MCIIOJIb30BaHUS OCYIIaeMbIX 3eMelb. Hampumep, mpu CenbCKOXO3SICT-
BEHHOM WCIOJB30BAaHUHM OCYIIAa€MBIX 3€MENb HCIONB3YIOT TIOCEBHON WM
JIETHE-OCEHHE MaBOJKOBBIN pacueTHbll pacxon npu 10% pacuetHoil obecrieyeHHO-
CTH pacxoma. [[7s Bcex BHUIIOB WCIIONB30BAHUS 3€MEJIh UCIOJB3YIOT OBITOBON WIIH
MEXEHHBIN pacdeTHbIN pacxon npu S0%pacyeTHON 00eCTIeYeHHOCTH Pacxo/ia.

[Tpu rCONB30BaHUK OCYIIAEMBIX 3eMENb MOJ] IIOCEB MHOTOJETHUX TPaB, sIPo-
BBIX 3€PHOBBIX, OBOIIHBIX M TEXHUYECKUX KYJIbTYP Pa3Mepbl MOMEPEYHOTO CECUCHHUS
OCYIIUTEIHHBIX KAaHAJIOB JOJKHBI OBITh TAKUMH, YTOOBI TOPU30HTHI BOJABI B HUX TIPH
MPOXOXKACHUH TTOCEBHOTO PacXxo/ia HaXOIWINCh HUKE OpPOBKH KaHalla He MEHee 4eM
Ha 0,7...1,0M, BeICOKOTO JeTHe-oceHHero pacxona - Ha 0,1...0,2M, a ObITOBOI
(MeXeHHBIN) TOPU3OHT BOJIBI B KaHAJIC - HA YPOBHE WJIM HUKE JHA BIAJIAIOIINX B He-
ro HEPACUCTHHIX KaHAJIOB.

B moceBHO# mepuo 3amac oT pacdeTHOTO TOPU30HTA BOABI 10 OPOBKH KaHasa
nomkeH ObITh He MeHee 0,7...1,0mM, MOCKONBbKY B 3TO BpeMs Ha OCYIIaeMOW TEPPUTO-
PUH MEX]Ty KaHaJIaMu HeoO0X0o1uMo obecriednBath HOpMbI ocymieHus 0,5...0,6m. [Tpu
MPOITyCKE JIETHE-OCEHHUX MaBOJAKOB JIOMyCKaeTcsi paboTa KaHaJIOB IMOJHBIM CEYeHH-
€M, TP 3TOM C Y4YeTOM HEepOBHOCTEH pemnbeda 3amac 10 OpOBOK MPUHUMAETCS HE
menee 0,1...0,21. [Ipu ObITOBBIX (MEKEHHBIX) pacxoaax MPOBEPSIOT YCIOBHUS COIPSI-

KCHHUA KaHAJIOB B BepTHKaHBHOﬁ IITOCKOCTH.

Pac4yernyo riayouny kanana 7, onpenensor cleayomuM 00pa3om:

T,=h,+(0,1...0,2); (2.24)
T,1=h,0+(0,7...1,00); (2.25)
Tp.3:h6bzm+ Tm.c.1 (226)
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rae Ire - rmyOuHa BHANAIONIEr0 HEPacYeTHOro KaHayia (OOBIYHO TPaHCIOPTHU-
pYIOLIETO COOMPATENs) B YCTBE, M; finoc, hing, hgme -~ PACICTHBIC TITyOUHBI HAIIOJHEHHS

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

[Tepenaa Mexay JHOM MPHHUMAIOIIETO PACYETHOTO M BIIAJAIONIETO HEpacueT-
HOT'0 KaHaJIOB, KPOME TOTO, T0JDKeH ObITh He MeHee 0,3 M, moatomy npu  hg,,, <0,3m

HeoOXoIuMasi TJIyOruHa KaHaja

Tps=0,3 M+Trc. (2.27)

W3 BbIYMCIEHHBIX 3HAUCHUHN T, MPUHUMAIOT HAUOOJIbIIIEE.

IIpy UCIONB30BaHUHN OCYIIAEMBIX 3€MEIb IO O3UMBIE 3€PHOBBIE IIOMIEPEYHOE
CeueHHe KaHajaa JOJDKHO O00eCIeurBaTh MPOIMYCK MaBOAKOBBIX PAcX00B Ha YPOBHE
OpoBOK KaHana, T.€., I, > Ny, T1€ Ny - pacueTHas riryOuHa BOJBI IPH MABOJKOBBIX

pacxoaax.

JIJIs OCYIIMTETHHBIX HEPACUSTHBIX KAHAJIOB, MPOSKTUPYEMBIX B TOP(SHBIX
IPYHTax 0 HOBOHM Tpacce, CTPOUTEIbHYIO TIyOUHY T.;p YBEIHYHMBAIOT IO OTHOIIIC-
HHUIO K PACUCTHOW Ha BEIIMYUHY OCAJIKH S..

CTpouTenbHyI0 IIyOMHY KaHANOB Ty, BBIYUCISIOT MO CIEAYIOLIEH 3aBHCUMO-
CTH

Terp=TptSn—Sz=Tp+Sk, (2.28)
rae 7, - pacyeTHas TTyOWHA OTKPBITHIX KOJIEKTOPOB (7Tox) MM TPAHCIIOPTUPYIOLIUX
cooupareneit (Tr.c), M; Sz - OCaJKa MMOBEPXHOCTH 0O0JIOTA 3a TIEPHUO OCYIICHUS, M; Sy
- 0OcaJlka JIHA KaHajJa 3a TOT K€ MEPHOI, M, Sk - YMEHBIIEHHE TIyOMHBI KaHala B
npoiiecce ocaaku Topda, M, SK=SESn_

BenuuuHy Sx 111 HU3MHHBIX TOP(PSHUKOB (B M) MOXHO OIPEICNIATh 0 (op-

myne A Jl. Ilanaguanu

S = 0,18 RH"5 Ty™ = 0,18k} HT? (2.29)
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riae K - koaduiuenT, 3aBUCAIIHIA OT TUIOTHOCTH TOpda: s TUIOTHBIX TOpdsi-
HuKOB K=1, 11 MeHee ioTHBIX - 1,4, 1 peixisix - 10 1,8; H - cpenHss mo tpacce
KaHaJjla MOIIIHOCTh Top(a, M; T,- pacueTHas r1yOnMHa KaHasa, M.

ITpn momnuocTH Topda H MeHee riryOuHbl kaHana 7, yuuteiBaloT 7o = H u
$:=0,18 kH. O6b14HO ITyONHY OTKPBITBIX KOJLIEKTOPOB 7, IPHHUMAIOT B Ipefe-
nax 1,3... 1,6, a TpancnopTupyomux cooupareseii 1,5...1,8u.

Ilpoexmmubvie yKkionsl nepacuemuslx Kananioé OObIMHO MPUHUMAIOT PaBHBIMU
CpeaHeEMY YKJIOHY MTOBEPXHOCTH 3e€MJIM 10 Tpacce KaHaioB, HO He MeHee 0,0003.

Kpome 1i1yOrHBI K OCHOBHBIM pa3MepaM KaHaJIOB OTHOCSATCS MIMPHHA D u Ko-
3¢ GUUHEHT 3a/105)KEHUsSI OTKOCOB 1.

1. JIns oCcylmIMTENbHBIX KaHAJIOB, MPOSKTUPYEMBIX IO EJIUMHE, Ha3HAYAIOT I10-
NepeYHoOe CeUeHHEe TpanenenaaabHoil ¢popmbl (Mpu mmupune b<<5m).

Iupuny ux no auy b (B M) onpeaesioT 1Mo 3aBUCUMOCTH
b=1/3Q,, (2.30)
. 3
rae Q - cpeaHuit 13 MOCEBHOTO M BHICOKOTO JIETHE-OCEHHET0 pacXo/10B, M’/cC.

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

OTBCTCTBYIOIINX HCPACUHCTHBIX KaHAJIOB.

B 3aBHCHMOCTH OT BHJIOB TPYHTOB MPUHHMAIOT HEOOXOMUMBIN Koagh¢huyuenm 3a-
J10Jicenust OomKocoe m. I1penBapuTelIbHO HAa3HAYAIOT MPOSKTHBINA YKJIOH KaHana (ero Ha-
3HAYAIOT PaBHBIM CPEIHEMY YKIJIOHY ITOBEPXHOCTH 3€MJIM IO Tpacce KaHajla, HO He MEHee
0,0002).asee, 3amaBasch pa3IndHbIME [TyOMHaMH HarojHeHus kaHana h (ot 0,1 M 1o
2...3M), BBIMHCIITFOT CKOPOCTH TEUCHUS BOJIBI V M pacxopl Q mpu 3tux riryonHax. [o mo-

JydeHHbIM qaHHbM cTpost rpadukn V = f(h) u Q = f(h)(puc. 2.19).

AN
SN\ A

a 7]

Q.
v

Puc. 2.19 -TITonepeunoe ceuenne kanana (@) u rpadUKu 3aBUCUMOCTH

Q=f(h) mv =1(h) (0)
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U3 rpadpuxa Q = f(h) ompenensror riyOMHBI HANOJHCHHS KaHala MPH BCEX
pacUYETHBIX pacxojiax M OMPeACsIOT HEOOX0UMYIO IyOnHy KaHana (pacuetHyio 7,
a B TOP(QSAHBIX TPYHTAaX U CTPOUTENBHYIO T,,,). IIpyu npuHATHIX riiyOuHe kaHana T u
IIMPHHE 10 THY D ceyeHne kaHana OyJeT MpHOIMKAThCS K THAPABIMYCCKH HAWBBI-
TOJHEUIIEMY .

B 3ampoektupoBanHoM KaHalie ¢ moMoinpto rpaduka vV = f(h) mposepstor cko-
pocTu TeueHus Boabl. Ecnu dakTrueckue CKOPOCTH V MPH MaKCHMAaIbHBIX pacder-
HBIX pacxojiax MPEBBIIIAIOT JOMyCTUMBIC, TO BO M30ekKaHNUEe pa3MbIBa IpeayCcMaTpH-

BAarOT KPCIVICHUC KaHaJIa WJIM YMCHbBIIAKOT IIPOCKTHBIC YKIIOHBI.

2. JInst GONBIIMX KaHAIOB, MPOCKTHPYEMBIX 10 CYIIESCTBYIOIIUM BOJOTOKAM,
dbopMy MONIEPEYHOro CEYCHUS MPUHUMAIOT OOBIYHO mapadoandeckoid (mpu b>5m).
JInst TakuX KaHAJIOB BHaYalle Ha3HAYAIOT PACUCTHYIO TIIyOHHY Top, IPUHUMAS €¢ pPaB-
HOUW CpeIHEH TIyOMHEe CYIIECTBYIOUINX PYCeN ¢ YriyOJIeHUEeM MepeKaToB ¢ MO YUCT-
KO JIHA Ha 3apOoCIINX ydacTkax. [lajiee onpenenstoT Heo0X0IMMOe CCUCHHUE KaHaa.
Ecnu cymiectByrolne pa3Mepsl pyces HeJOCTaTOUHbI, TO MPOSKTUPYIOT PACIIUPEHHE
ero (3a cuer yBeJIMUYCHUS MapameTpa mnapadosibl p WM FOPU3OHTAIBHOW BCTABKU IO
nHy a). [Ipu 5TOM ceueHre kaHaa He OyIeT TUAPABINYCCKH HAUBBITOTHEHIIINM,

3. Eciiu o Tpacce xaHasioB Ha HEOOJNBIION ITyOMHE 3aJIeratoT MEeCKH, TO AJs
YCHJICHHSI WX OCYIIMTEIBHOTO ICHCTBUS CIEIyeT YBEIWYMBATH TTyOMHY KaHAJIOB,
Bpe3asi UX B XOPOIIO BOJIOTIPOHUIIAEMBIE TPYHTHI.

4. Ecnu yCcTOMYMBBIC TPYHTHI TOJCTHIAIOTCS HEYCTOWYMBBHIMU (WJIaMH, TUTBI-
ByHaMH), MPOEKTHYIO IIyOWHY KaHAJOB JIy4YIlle YMEHBIIATh M HE BPE3aThCs B HEYC-
TOWYMBBIC TPYHTHI. CeueHHe He OyAeT IMIPaBINYeCKA HAUBBITOJHEHIITNM, HO YCTOM-

YHBBIM.

2.5. KoHCTpYKIMM OCYHIUTEJIbHBIX CHCTEM

OCHOBHBIMH 3JIEMEHTaM Kak JJIsl PErYJIMPYIOLIEH, TaK U JUIl KPYIHOM MpOBOJS-
el OCYIIMTENIbHBIX CHUCTEM SIBIISIIOTCS OTKPBIThIE KaHabl. KOHCTpyKLMS KaHAJIOB U
¢dbopMa KX MOMEePEYHOTO CeUYeHUs JOKHBI 00ECTICUnBATh HAMOOBIIYI0 YCTOMYUBOCTD U
MaKCUMAJTbHYIO TPOIMYCKHYIO CTIOCOOHOCTh. dDopma MomnepeyHoro ceueHus OCyIIUTENb-

HBIX KQHAJIOB MOXKET OBITh TparelenaaabHON WK apadomndeckoi (puc. 2.20).
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Puc. 2.20 -TITonepeyHoe ceyeHne OCyIIUTENbHBIX KaHAIOB!
a - mpaneyeudaibHol opmul;, 6 - napaboruiecko hopmol

Jlnist OONBIIMHCTBA OCYIIUTENBHBIX KaHAJOB MPUHUMAIOT 00Jee MPOCTYI0 U
yIOOHYIO B CTPOUTEIHCTBE M IKCILTyaTallMX TParenenIaIbHyo (HOpMy MONEPETHOTO
ceuenusi. [lng oOecrieueHns] YCTOWYMBOCTH KaHAJOB UX OTKOCHI JIOJDKHBI OBITH HE
Kpyd4e yria eCTECTBEHHOTO OTKOCa TPYHTa B HACHIIIEHHOM BOJOW COCTOSIHUU W IIPH
€CTeCTBEHHOM CIICTICHUU €T0 4YacTHIl. Eciu 3ampoeKkTupoBath 0ojiee KpyThle OTKO-
CBl, TO MIPHU HACBIIICHUU T'PYHTA BOJOH MOXET HaOJI0JaThCs WX OIUIBIBAHHE B 30HE
BBIX0J1a (PMIIBTPALIMOHHOTO TIOTOKA HMJIH JIaXKe OMOJI3HH. [lomycTHMbIe 3HAYEHUSI KO-
3¢ PpUIIHEHTOB 3aJ10KEHHsI 0TKOCOB /1 OCYIINTEIBHBIX KaHAJOB (OMpeaesieMble KaK
OTHOIICHUE TOPH30HTAIBHOTO, OCHOBAHUSI OTKOCA g K TIIyOMHe KaHama 7) ajsl pas-
JMYHBIX TPYHTOB MPUBEACHHI B Ta01. 2.3.

OnHako KaHaj TparnenenaaabHOl (GOopMBI UMEET HEOJMHAKOBYIO YCTOWYHBOCTh
1o rIyOuHe - B BEpXHEH €ro YacTH, TJie TPYHTHI 0oJiee CyXue, OTKOCHI MOTYT OBIThH
Oosee KpyThIMH, a B HIDKHEW YacTH KaHajla, OCOOCHHO B 30HE BBIXO/a TPYHTOBBIX
BOJI, YCTOWYMBOCTH OTKOCOB PE3KO MOHMKAETCS.

Tabmuua 2.3 -JlomyctumMblie KO3 GUITMEHTHI 3aJI0KEHHUSI OTKOCOB

Koy dbuuneHnts! 3a105keHus
OTKOCOB IIPU CTPOUMTECJIBbHOU
HaumeHnoBanmue rpyHTa 1o rJy0nHe KaHaja
Tpacce KaHaJJia
ao 1.5m 15.20m 6osee 2,0 m
['nuHa, CyraIMHKY TSDKETbIe U Cpel-
HHUE; TOpQ CO CTENEHBIO' Pa3I0KEHUS 1,0 1,5 2,0
10 50 %
CyrJIMHOK JIETKUN U CYTeCh, MECOK
KPYIHO U CPEAHE3EPHUCTHIN, TOP(D 1,5 2.0 25
CO CTETICHbBIO paznoxeHus oT 50 1o
710%
[Tecok MenKO3epHUCTHIH, TOPD CO
2’0 2’0 2,5

CTereHblo pasnoxenus oonee 70%
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Bosniee paBHOycTOMUMBOMY MONEPEYHOMY CEYEHUIO COOTBETCTBYET MapadoJiv-

gyeckas (opma, Ipu KOTOpor KOIPHUIIMEHT 3aJI0KEHHsI OTKOCOB M yBEIMUHUBACTCS

o TJIyOMHE U TeM OOJIBIIINI, YeM OO0JIbIIe mapaMeTp mapadoJibl p.

Heob6xoanmoe 3HaueHne mapameTpa KBaJIpaTHUECKOW Mmapabolibl p onpenens-

10T U3 YpPaBHEHHUs
p=2m

U IPUHUMAIOT 110 Taou. 2.4.

2
xon hﬁb{T

(2.31)

Tabauia 2.4 - Jlonyctumseie 3HaueHus napamerpa (P) mapaOoubl s ycTonuu-

BBbIX CEUECHUI

ITapametp napaﬁonﬁm p
IPH PACYETHOH I'TyOHHE
HaumMmeHoBaHHe TPYHTOB OLITOBBIX BOJ
10 05m 05..10m
TopdsiHbIe TPYHTHI TIPU CTETICHH PA3JI0KCHUS
2,5..4,0 45..8,0
6o1ee 50%
Cymecu ¥ KPYIHO3EPHHUCTBIC MTECKU 25...4,0 45..8,0
Menko3epHUCTbIE TIECKH
HnoBaTeie auTrOBHAJIBHBIE 40...6,0 8,0...12,0
IIupuna kaHajga MapaboIMIYECKOTO CECUCHUS
a (haKTUYECKOE 3aJ10KeHHe 0TKOCOB M Ha JII000# TIIyOuHe
m= |2
oh (2.33)

rae My, - AOMYCTUMBIN A1 pacCMaTpUBaeMbIX TPYHTOB KOA(M(GUIIMEHT 3a110-

JKEHUS OTKOCOB, h6bIT - FJIY6I/IHa BOJBI B KaHAJIC IIPH 6BITOBBIX, HJIN MC)KCHHBIX, pac-

Xojax, M; b- mmpuHa ceuenus kanaia Ha riayoune h, cauras ot gHa, M.

[Tonepeunoe cedyeHne nmapadoJanMuyeckoil popmMbl MPUHUMAIOT JJIs1 OOJIBLINX

OCYIIUTENBHBIX KaHajaoB (Mpu b > 5 M) U BOZONMPHEMHUKOB, POXOAAIINX B cl1abo-

YCTOWYUBBIX TPYHTAX.
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OcHoOBHBIE BHJBI JtehopMaIiii OCYIIUTEIBHBIX KaHAIOB: 1) omoi3aHue U 00-
pPYIICHUE OTKOCOB B 30HE BBIKJIMHHBAHMS (DHIBTPAIMOHHOTO TOTOKA; 2) pa3MbIB OT-
KOCOB MaBOJIKOBBIMH BOJAMHU U CTEKAIOIIMMHU aTMOCHEPHBIMH OCaaKaMHu; 3) OMbIB
HIOKHEM YacTH OTKOCOB IMOTOKaMH BOJbI B KaHaJle W MOCIEAyIOLIee OOpyIIeHHE
rpyHTa; 4) pa3MbIB JHA KAHAJIOB HAa Y4aCTKaX CO 3HAYUTEILHBIMU YKIOHAMH M OTJIO-
’KCHHE B3BCIICHHBIX HAHOCOB HAa HMYKEPACIIOJIOKEHHBIX YYacTKax; 5) 3apacTaHue JHa
¥ OTKOCOB KaHaJIOB. B TOp(SHBIX TPyHTaX OCHOBHBIM BUIOM AchOPMAIIHIA SBIISCTCS
yYMEHBIIIEHUE TITyOUHBI KaHAJIOB, CBSI3aHHOE C 0CaaKoi Topda.

Jedopmanuii pyces - onoyzanue u oOpymIeHHe 0OTKOCOB YacTO HAOII0MaeTCs
B KaHaJaX, MPOXOIANIUX B CIIOUCTHIX TPYHTAX, MPU PE3KOM MOHMKCHUU B HUX yPOB-
HE#l BOJBI, YTO OCOOCHHO XapaKTEpPHO IS MOJBOASAIIMNX KaHAJIOB K MOJIbACPHBIM Ha-
COCHBIM CTAHIIMSIM U JJISI KAHAJIOB OCYIIUTEIBHO-YBIAKHUTEIBHBIX cucTeM. [Ipu ObI-
CTPOM CHIDKEHUHU YPOBHEH BOJIBI B KaHAJIAX HA MX OTKOCHI PE3KO YCHIIMBACTCS JIaBJIe-
HHE TPYHTOBBIX BOJA (BeIb YPOBHM TPYHTOBBIX BOJ TMOHWKAIOTCS ropasiao Mej-
JICHHEE, YeM YPOBHU BOJBI B KaHaIax). B ¢1a00ycTOMYMBBIX TPYHTAX B 30HE BBIXOJa
(GUIBTPAIIMOHHOTO TOTOKA JIJISl HEJAOMYIIEHUSI BBITIOpA TPYHTA Y TOJIOIIBHl OTKOCOB
KaHaJbl 000PYIYIOT TUIETHEBbIE WM JIOIAThIE CTEHKH, YKIAAbIBAlOT HA THO KaHAJIOB
HOPHUCTHIE JKelIe300eToHHbIe TOTKU (puc. 2.21).

Kpome Toro, Takume KperieHus: GOPMHUPYIOT pyciia IPH MEKEHHBIX pacxojax,
HE JIOITyCKasi pa3MbIBa MOOIIBEI OTKOCOB B TIECYAHBIX M WIMCTHIX TpyHTaX. BeicoTa
YIOPHBIX CTEHOK JOJDKHA IMpeBbIIATh OBITOBOW ypoBeHb BOJbI Ha 20...30cMm. Dd-
(EKTUBHBIM MEPOIPHUATHEM IO TPEAYIPEKICHUIO OOPYIIEHUS OTKOCOB SIBIISCTCS
YCTPOMCTBO 3a OPOBKOM KaHama pa3rpy304HBIX JApPEH, MepexBaThIBAOIUX (UIbTpa-
IIMOHHBIN TIOTOK U CHIDKAIOIIMX YPOBEHb IPYHTOBBIX BoJ (puc. 2.22).

Pe3kue moHMmkeHNsI ypOBHEH BOABI B KaHATAX M TaKue ke aedopMaIiua MOTYyT
HaOJI0JaThCS B MPOIIECCE CTPOUTENLCTBA KaHajloB. Bo m30ekaHHE 3TOTO OTPBIBKY
OCYIIUTEIHHBIX KAaHAJOB B CIA0OYCTOWYHMBBIX T'PYHTaX CIEAYeT BBITIOJIHATH B He-
CKOJIBKO JTaroB.

Pa3MBIB OTKOCOB ¥ JIHA KaHAJIOB HAOJFOIaeTCs B OCHOBHOM TP MTPOXOXKIACHUH

10 HUM MAaKCHMAJIbHBIX Pacxoa0B, IIPHU KOTOPLIX CKOPOCTH TCUCHHA BO/IbI HanboJIb-
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mue. B mecuaHbIX U UIMCTBHIX IpyHTax NOJOMIBbI 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 -Kpenienue kaHana mieTHEM C OTCHINKOM IIIEOHEM TI0 JIHY:
a - ceyenue |-l; 6 - nnan; 1 - konva d - 5...10cm, onunou 80...100cm;2 - niem-

nesas cmenka évicomoil 30...50cm; 3 - dpen; 4 - omcvinka wedonem cnoem 10cm

TP 77T7P7 7777077

Puc. 2.22 -Cxema paGoTbl pa3rpy304HON JPEHBI:
1 —pasepyzounas opena; 2 —omxoc xaunana; 3- 0enpecCuoHHAast Kpusdasi 00
yempoticmea pazepy304tot opeHul;, 4 - 0enpeccuoHnas Kpueas npu HaIuduu pazepy-
30UHOU OpeHbl; O~ YPOBEHb 800l 8 KAHAE
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Jljisa mpeoTBpalieHust pa3MbIBa OCYIIUTENbHBIX KaHAIOB HEOOXOAUMO, YTOOBI
CpPEIHHE I10 JKUBOMY CEYEHHUIO CKOPOCTH TEUEHMS BOJBI B HUX V HE IIPEBBIIIAIN MaK-
CUMAJILHO JOIYCTHUMBIX CKOPOCTEM HA PA3MBIB Viay pasw- B 3EMIIIHBIX HE3aKpPEILICH-
HBIX pyCJlaX MAaKCHMaJbHO JOMYCTHMBIE CKOPOCTH JABIIKEHUS BOABI (P THIPABIU-

4eCcKOM pajauyce moroka R=1 m) cienyromue:

- o wios - 0,15...0,30u/c;

- i eckos - 0,4...0,9M/c;

- o ol - 0,9...1, 2Mm/c;

- st TopdoB - xoporo pasnoxusmuxces - 0,5...0,7m/c;
- cpennepasziaoxusimxces - 0,7...1,Im/c;

- cmabopasnoxkupmuxcs - 1,1. .. 1,4v/c.

[Tpu ruapaBnuyeckoM panuyce noroka R, He paBHoMm 1 M, pacueTHyI0 JOIycC-

TUMYIO CKOPOCTb ¥ on OIIPENEIISIOT 110 3aBUCUMOCTH

Upon = UR=1 IE/E (234)

IIpoBepKy MaKCHMAalbHBLIX JOIYCTHMBIX CKOPOCTEM TEYEHMS BOIBI Vinax pasw-
(perraeTcst THAPABINYECKHUM PacueTOM) BBIMOIHSIOT MPH MaKCHMAaJIbHBIX IaBOJKO-
BBIX Pacxo0/ax, a Ha MoWMax - Ipu JBH>KEHUH BOJBI B PYCJIE IOJHBIM CEUCHUEM.

OcHOBHasI Mepa MPEAYNPEKICHUS pa3MbIBa OCYIIUTEIIBHBIX KaHAJIOB MPH MPO-

CKTUPOBAHUU - MPUAAHUC UM TAKHX YKJIOHOB, IIPU KOTOPBIX OBI CKOpPOCTH TCUCHUA

BOJbI B HUX HC IMPCBLIIIAJIN MAKCUMAJIbHO JOIIYCTHUMBIX HA PAa3MbIB Umax r1sm. MaKkcH-

MaJIbHO JIONTYCTUMBIC YKIIOHBI JIHA KAHAJIOB imax OMPEACISAIOT 110 popmysie Lle3n
i — Vriaxpaaw (2 35)
X C? R '
rae C - ckopocTHOM Ko3(h(UIMEHT Npu MakCHMajabHOM pacxone; R - ruapas-
JIMYECKUH paauyc, M.
[Tpu ymMeHBIIEHUN YKIOHOB OCYIIUTEIbHBIX KAHAJIOB HA y4acTKax ¢ OOJIBIIM-

MU YKJIOHaMU MOBEPXHOCTH 3€MJIM HEOOXOJIUMO YCTPOMCTBO COMPSITAIOIIUX COOPY-

KCHHH (TIeperaioB Wil OBICTPOTOKOB).
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Jlpyras Mepa mpenoTBpalleHHs] pa3MbiBa KaHAJIOB - KPEIUICHUE X OTKOCOB U
nHa. BeIOOp TOTO WM WHOTO WHKXEHEPHOTO PEIICHHS OOOCHOBBIBACTCS TEXHUKO-
HSKOHOMHUYCCKUMHU PacUCTaMH.

Kpemnnenue 0TKOCOB OCYNMIUTEIBHBIX KAHAIOB BBHITIOJHSIOT C MTOMOIIBIO 3aITy-
*eHust (I0OCeBOM MHOT'OJIETHHUX TPaB), OJCPHOBKH, KAMECHHOW OTMOCTKH, HAOPOCKH B
TUICTHEBBIC KIJICTKH, TIOPUCTHIX JKEJIC300€TOHHBIX IUTUT M Ap. JHO KaHAIOB IMOKPHIBaA-
10T 1me0HeM WM TpaBueM. J[omycTuMbple Hepa3MbIBAIOIINE CKOPOCTH IS 3aKpeIICH-
HBIX PYCEJI CIACAYIOUIUE: I XKele300eTOHHbIX inT - 10...15m/c; aisa kameHHO# Ha-
OpOCKH B IUIETHEBBIX KIIETKax - 3...4M/c; Il KaMeHHOro MoIieHus - 2,5...3,5;npu
OJICPHOBKE M 3aITy>keHnr oTkocoB - 1,0...1,5u/c.

BriOop THIa KpeTUICeHHs] KaHAJIOB 3aBHUCHUT OT PEKUMa M CKOPOCTCH TeueHUs
BOJIbI, a TAKXE HAIMYUS MaTEPUAIOB. 3aTy’)KCHHEM M OJCPHOBKOUW KPEIST OTKOCHI
KaHAJIOB IEPHUOJNYCCKOTO HAITOJIHCHHMS, B KOTOPHIX MaKCHMAaJIbHBIE CKOPOCTH HE3Ha-
YUTEIIBHO IMPEBBIIAIOT J0oNmycTUMbIe. [Ipy 3amykeHuu B TOCIICIHUE TOJbl HadaJH
MPUMEHSTH TUIPOCESITKH, U3 KOTOPBIX TIOJT IaBJICHUEM T0/IaeTCS HAa OTKOC CMECh Ce-
MSIH TpaB, yIOOPCHHUI M PaCTHTEIILHOTO IrpyHTa. [IpakTHKa CBUIETEIBCTBYET O BBICO-
Ko 3((PEKTUBHOCTH TAKOTO CITOCO0a 3Ty KCHHUS.

KaMeHHY0 OTMECTKY MM HAaOpPOCKY B IUICTHEBBIX KJIETKAX MPUMEHSIOT IS
KpEIUICHUS TITyOOKHX KaHAJIOB, TPOXOISINNX B C1a00yCTOMYUBBIX IPYHTAX.

Kpemnnenue xaHaaoB >kele300€TOHHBIMU TUTUTAMH HCTIOJIB3YIOT HA ydacTKax C
OOJIBIITMMU YKJIOHAMHM, Ha MTOBOPOTAX KaHAJIOB, OKOJIO THAPOTEXHHYECKUX COOpYXKe-
HUH, IPU IPOXOKICHUH KaHAJIOB Yepe3 HaceleHHbIe MyHKTHI. [loa mumramu yctpau-
BalOT (DUIIBTP U3 TecKa, MEOHs WU IPYTUX MaTepHaioB, UTO YIy4IIaeT APEHUPOBA-
HUE OTKOCOB M pasrpyxaeT GuiIbTpalloHHOE AaBicHuUE. [[OKphITHE OTKOCOB KaHAJIOB
MPEIOXPAHSIET UX OT BHIBETPUBAHUS M CMBIBA TPYHTA aTMOC(HEPHBIMH OCaTKAMH.

PacnipocTpaHeHHBIMU BUJaMU AehOpMAIIHA Pycell SIBISIOTCS TaKKe UX 3auiie-
HUE W 3apacTaHue. 3aujICHUE MPOSBISICTCS B TOM, YTO WIIMCTHIC, TJIMHUCTBIC, TTecya-
HbIE TPYHTHI U aMOPGHBIN TOp] OTKIAABIBAIOTCS HA y4acTKaX, TJe CKOPOCTH MOTOKA
BecbMa MaJbl. [Ipu 3TOM yMEHBIIAFOTCS TIYOMHA W OCYIIUTEIbHOE JACHCTBUE KaHa-

JIOB.
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JIist HEAOMyIICHUST 3alJICHUs] KaHAJIOB HEOOXOAMMO, YTOOBl MHHHMAJIbHBIC
CKOPOCTH TE€UEHHS BOJBI B HUX (NP OBITOBBIX MJIM CPEAHEIICTHUX pacxojaax) ObuIH
He meHee 0,2 m/c. Bo u3bekaHnue 3aMicHUS KaHAJIOB MPEAYyCMaTPUBAIOT TaKXKe Me-
porpusTis Mo 60psde ¢ BOJHOM M BETPOBOM 3pO3MEH Ha OCYIIAEMBIX 3EMIISIX.

ITpu cxopoctsix Teuenus: Boasl MeHee 0,3...0,4m/c HabOmr0ogacTCs 3apacTaHue
ka"anoB. [lpu 3apacTaHuM 3HAYWTEIHLHO YBEJIMYMBAETCS IIEPOXOBATOCThH pyceln, a
3HAYUT, YMEHBIIIACTCS UX MPOITYCKHASI CIIOCOOHOCTh M TOBBIMIAIOTCS] TOPU3OHTHI BO-
1bl. B oCcymIuTeNbHBIX KaHallaX MpYU He3HAYUTEIIBHBIX CpeHeaeTHHX (OBITOBBIX) pac-
X0JIaX PEIKO YIAeTCs CO3/1aBaTh CKOPOCTH TEUEHUsS BOMABI, MPU KOTOPHIX HE OyaeT
MPOUCXOANTH 3apacTanus. [loaTomy ocHOBHas Mepa O0pHOBI ¢ 3apacTaHUEM - yaalie-
HUE PACTUTEIILHOCTHU ITyTEM BBIKAIIBAHUS.

B TopdsnbIx rpyHTax 0CHOBHOM BuJ AedopMalnuii - ocaaka Topda, mpu Koto-
poOil yMmMeHbIlIaeTcsl TyOMHA KaHAJIOB M MOXET MPOUCXOJUTh OOPYIICHHE OTKOCOB.
[Ipu MpoeKTHUPOBAHUHU TPACC OCYIIUTEIbHBIX KaHAJIOB M UX CTPOUTEIbHOU ITyOUHBI
CJIEIYET COCTABIIATH MPOTHO3 U3MEHEHUS IOBEPXHOCTH OCYIIIAEMOTO 00JI0TAa.

Y cToWunBOCTh pycesl KaHalloB 0O0paTHO MpomnopiuoHanbHa uX riayoune. Ilo-

3TOMY CJEAYET IO BO3MOKHOCTH IPOEKTUPOBATH KaHAJbl MEHBIIEH TITyOHHBI.

2.6. Coopy:xeHHs HA OCYIIUTEIbLHBIX CHCTEMAX

Jliia obecrieueHNsT HOPMAIBHON PabOTHI OCYIIUTEIbHBIE CUCTEMBI 000PYAYIOT
TUAPOTEXHUYECKUMH, JTOPOKHBIMH, NPUPOJTOOXPAHHBIMH, SKCIUTyaTalMOHHBIMH CO-
OPYXEHUSIMU U YCTPOUCTBAMH.

Coopy:xeHusi, ycTpauBaeMble Ha OTKPBITBIX OCYIIHMTEJIbHBIX KaHalaxX, MO Ha-
3HAYEHUIO JIEJIAT HA MSTh TPYIIIL:

1) perynupyroliye - NnpeiaHa3HAYCHbI JJIsl PEryJIMPOBAaHUS YPOBHEH M B OT-
JENbHBIX CIIy4asX PACXOJOB BOJbl B KaHAJAX; NPUMEHSIIOTCS Ha OCYIIHUTEIbHO-
YBJIQXHUTEJIBHBIX CUCTEMAX M OCYLIUTEIBHBIX CHUCTEMAX C MPEayNpEaUTEIbHBIM

UIK030BAHUEM, K HUM OTHOCATCS Pa3JIMYHOTO THUIIA IIKO3bI-PETYIIATOPHI,
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2) Tiepee3IHbIe, WIN JIOPOKHBIE, - 00SCIICUNBAIOT Mepee3]] Yepe3 KaHabl U pe-
KH; K HUM OTHOCSATCSI MOCTHI, TpyOUaThie mepee3apl U MEeNIeX0HbIe MOCTHKH;

3) compsiraroriue - npeaIHa3HaAYeHbI U COMPSDKCHUS HAa Pa3IMYHBIX YPOBHIX
JIBYX Y9aCTKOB KaHAJIOB, K HUM OTHOCSTCS TIepeIajbl U OBICTPOTOKH,

4) npupOI00XPAHHBIC - MPUMEHSIOT [T OXPaHbl )KUBOTHOTO U PACTUTEIILHOTO
MUpa, PEKPEAIMOHHBIX W JAPYTUX IeJei; K HUM OTHOCSTCS BOJOIOW, OTCTOMHUKH,
MOCTBI-TIEPEXOIBI JIJISl TUKUX )KUBOTHBIX, OXpAaHHBIE 30HBI HA BOJOTOKAX U TIP.;

5) sKCIUTyaTallMOHHBIC - 00ECICUNBAIOIINE KOHTPOJIb M YIIPABICHHE BOIHBIM
PEKUMOM TOYBOTPYHTOB HA CHUCTEME; K HUM OTHOCSTCS. THAPOMEIHNOPATHBHBIE
CTBOPBI C HaOIIOJATSIIBHBIMUA CKBRXKHHAMH, THAPOMETPUUECKUE TOCTHI, BOJOMEDHI,

CpCaCTBa CBA3H U YIIPABJICHUA.

CoopykeHHsl pa3IMYHOTO HAa3HAYEHUS CIEAYET MO BO3MOXHOCTH COBMEIIATH
(HanpuMep, ILTFO3bI-PETYISATOPHI C IEpee3iaMu, epenagaMu 1 Tp. ).

PycnoBble 10361 Ha MarucTpaibHBIX KaHajlaX IMPOEKTUPYIOT B CTBOPAX,
MMEIOLIMX HAWIY4lIue YCIOBHUS KOMaHJIOBAHUS JJISI MOJJa4u BOJABI B OCYIIUTEIbHYIO
U YBIQXHUTEIbHYIO ceThb. Ha OCYHIMTENbHBIX cHCTEMaX C MpeaynpeauTeIbHbIM
IUTI030BAaHUEM PYCIIOBBIE IUIIO3blI CO3JAI0T MOANOP BOABI B KaHalaX, pPaclOJIOKEH-
HBIX BBIIIE [UTIO30B; UX PACIojaraloT Ha TaKUX paccTosHusIX L, 4ToObl pazHwuiia ro-

pu30HTOB BojibI A -hB HIbKHEM U BepxHeM Obedax nuto30B He npessbimaa 40...60cMm:

L=An/i, (2.36)

rJie | - yKJIOH KaHaa.

Ha ocymuTenpbHO-yBIaXHUTEIBHBIX CHUCTEMaxX IILTIO3BI-PEryIISITOPHl TpeaHa-
3HAYCHBI B OCHOBHOM ISl CO3/IaHMS KOMaHOBAaHUS HAaJl HIKEPACIIOJI0KEHHOU Tep-
pUTOpHEH; NX MPOEKTUPYIOT B MECTAX MOJAYH BOJBI B YBIQKHUTEIbHBIC KaHAIBI, HA
paccTosiHUM 5...8KM.

Ha 60xoBBIX KaHAJIaX MUTIO3BI-PETYISTOPHI HEOOXOAUMO pacmojiaraTh U3 pac-
yeTa co3ganus B kaHajmax ropu3oHToB (30...60cMm oT OpOBKH), 00€CIIEUNBAIOIIUX I10-
Jady BOJBI B KOPHEOOWTAaEeMBbIi clioi mouBHL. [Ipy 3TOM Ha TPAHCIOPTUPYIOIIUX CO-

OupaTensx U OTKPBITHIX KOJUIEKTOPaxX MPOEKTUPYIOT, KaK MpaBUjIo, MO JBa ILII03a-

90



peryJsaTopa - OIMH B YCTbE I CO3JAaHMS ITOANOpPA BOABI, APYTrOM - BOJAO-BBIIYCK B
BEpXOBbE KaHaa. [Ipyn HaAIMUuM OOJIBIIOTO YKIIOHA KaHaJIa MOKET OBITh MTPELYCMOT-

PEHO U MPOMEKYTOUHOE MOATNIOPHOE COOPYKEHUE.

[ToamopHbie MITIO3BI Ha KPYIHBIX MAaruCTPaIbHBIX KaHAAX YCTPAWBAIOT OT-
KPBITBIMH, UHIUBUAYaTHbHOW KOHCTPYKIIMU C KJIAAaHHBIMU, CETMEHTHBIMH WIIU JPY-
ruMu 3aTBopamMu. OTBEPCTHs 3TUX COOPYKEHUH JBYX-, TPEX- MM MHOTOOYKOBBIC.
Ha weGonpmux KaHamax MPUMEHSIOT THUIIOBBIE OJIHO - WJIM JIBYXOUYKOBBIC IUTO3bI-
PeryJaTOphl U3 COOPHBIX Kele300eTOHHBIX TPy nuamerpom 80cMm ... 150cwm c mo-

CKUMH METAJLUTMYECKUMU 3aTBOpamu (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 -11lnto3-perynstop ¢ nepee3aoM Ha OCYIIUTEILHOM KaHaJe:

1 - cbopnas scenezobemonnas mpyoa; 2 - kopobuamvlii 3ameop; 3 - NAUMbL Kpen-
JeHust, 4 - 2pasuiinas unu webeHoYHas OMCuInKa, S - webeHoYHAs N0O20MOBKA

Jlist mepee3a yepe3 peKu-BOJOMPUEMHUKHA M KPYITHBIC OCYIIUTEIhHBIC KaHa-

3
ael (¢ pacxogamu Oonee 10 M°/c) cTposT MOCTHI, Ha HEOOJBIINX KaHalaX - TpyOua-
ThIC TIepee3ibl. B 30HaX HACENCHHBIX MMYHKTOB U OTABIXA JIFO/ICH Ha KaHalax ycTpau-

BaroT NCMECXO0JHbIC MOCTHUKMH.

KpynHbIe THAPOTEXHUYECKUE COOPYKECHUS MTPOCKTHPYIOT HE3ATOILIICMBIMH, H
UX OTBEPCTHs PACCUUTHIBAIOT HA MaKCUMAaJIbHBIC MABOJIKOBBIC PacXojbl oOecreyueH-
HocThIO 1% ... 10% # 3aBHCHMOCTH OT Kilacca coopykeHuit). HeGompime numo3ml-
pEryJISATOpBl HA MarHCTPAJIbHBIX KaHAJIAX ¥ OOKOBOI CETH, PacloJOKEHHBIC HA IMOW-
MEHHBIX 3eMJISIX, MOTYT 3aTaIUIMBAaThCS BO BpEMs MOJOBOJAWN; UX OTBEPCTHS pac-

CUHUTBIBAIOT HA PACXOAbl, COOTBCTCTBYIOIIICC HpOHYCKHOﬁ CITOCOOHOCTH KaHaJa.

Ha 3aKPBIThIX APCHAXKHBIX CUCTCMAX YCTPAUBAIOT YCTBCBBIC COOPYXKCHUA U

Kookl (puc. 2.24).
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Puc. 2.24 -CoopyxeHus Ha IpeHaKHOU CETH.

a - Kolo0ey-pezyisamop OmKpblmolil, 6 - KOJ00ey-no210mumens; 8 - KoJjooey coeou-
HUMEeNbHbLIL NOMAUHOU;, 2 - OpeHadicHoe ycmobe; 1 - coopHule dcenez3obemornHvle 610KU
konooya; 2 - acoecmoyemenmuasn mpyoa |= 200 cm; 3 - conuapnvie mpyowi; 4 - pecy-

JIIMOP YPOBHS; S - 000onpuemHule peutemku; 6 - 0201060k ycmus; 1 - naumsi Kpen-

JleHust; 8 - 3acvinka eblHymulm epyHmom; 9 - epasuiinas 3acolnka

YCThsl IPUMEHSIIOT AJII CONMPSDKEHUS 3aKPBITBIX KOJUIEKTOPOB C OTKPBITHIMU
KaHaJIaMH; OHH BKJTIOUYAIOT B C€0s1 KOHIIEBYIO YacTh JIPEHAXHOTO KOJUIEKTOPA JITHHOM
1,5...2,0m, ycuneHHyr OOBIYHO acOECTOIEMEHTHOW TPyOOM, M 3aKpeIUICHHBIN y4a-

CTOK OTKOCA KaHaJla B MCCTC BBIXOJla KOJIJICKTOPA.

Bo usbexanue moamopoB BOABI M 3aWJICHUS JHO APEHAKHBIX KOJUIEKTOPOB
JIOJDKHO OBITH PAcIiOIOKEHO BHINIE JTHA KaHaia He MeHee uyeM Ha 0,3...0,5m u BoIme

OBITOBBIX TOPU30HTOB BOABI HE MeHee yeM Ha 0,1 M.
Komoier Ha IpeHaXHOU CeTH 10 Ha3HAYEHUIO JIEIST Ha MSITh THIIOB!

1) COCAMHUTCIIBHBIC - YCTPAUBAIOT B y3JIaX COCOAMHCHUA HCCKOJIBKUX KOJLICK-

TOPOB MJIM B MECTAaX PE3KHUX ITOBOPOTOB UX B IIJIAHE,

2) perynsaTopsl - MPUMEHSIOT Ha OCYIIMTEIbHO-YBIAKHUTEIBHBIX CHCTEMaX
JUTSL CO3JIaHUS TIOATOpPA BOJIbI B KOJUIEKTOPAX C MOMOIIBIO 33JIBUKEK; MPOCKTUPYIOT

OOBIYHO B HU30BBIX KOJIJICKTOPOB,

3) IMOTJIOTUTCIIN - HUCIIOJIB3YIOT IJIA IIPHUCMaA IMOBCPXHOCTHBLIX BOA U3 3dMKHY-
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TBIX U O€CCTOYHBIX HOHH)KGHHﬁ, d TaKXKXC M3 OTKPLITHIX HAI'OPHO-JIOBYMX KAHAJIOB U

nepeBoJa UX B 3aKPBITHIC KOJUICKTOPBHI,

4) 0CaJOYHBIC - MPUMCHAIOT IJIA OCAKIACHUSA B3BCHICHHBIX HAHOCOB M3 APC-
HaXXHbIX BOJ[, HPOCKTUPYIOT B MCCTAaX PC3KOro yMCHBLUICHHA 110 TCUCHHUIO YKJIIOHOB

KOJUICKTOPOB U CKOpOCTCﬁ ABHXCHUA BOAbI B HUX,

5) mepenajpl - yCTpauBaIOT Ha Y4aCcTKax C OOJIBIIMMHU YKIOHAMH TOBEPXHOCTH
3eMJIM 11 YMEHBIICHHS! YKJIOHOB KOJUIEKTOPOB U COMPSDKEHUS APEHAXKHBIX JTUHUN

Ha pas3JIMYHbIX YPOBHIX.

[To KOHCTPYKITMU KOJIOAIBI MOTYT OBITh OTKPBITBIMU HJIA 3aKpBITBIMH. Yarie
MPOCKTUPYIOT OTKPHITHIC KOJIOMAIBI, KPBIIIIKAa KOTOPHIX BO3BBINIACTCS HAJ 3€MJICH HE
meHee yeMm Ha 0,3 M; Takue KOJIOAIBI JIETKO OTKPHIBATh M MPOYUIIATh. B 3aKpBITHIX
KOJIO/IIIaX KpBITIKa 3arnyossercs He meree uem Ha 0,7... 0,8v oT moBepXHOCTH 3eM-
JU C TEM, YTOOBI OHU HE MPEIATCTBOBAIM TITyOOKOMY PBIXJICHHIO TTOYBBI. DKCILTya-
Talus TaKUX KOJIOIIEB CIIOXKHEE M OHHW peXe MpUMEHsSIoTCsA. Ha ydacTkax, comaep-
KaINX B MOYBEHHO-TPYHTOBBIX BOJAX 3aKUCIIOE XKEJIe30, BO M30CKAHNE OKHUCIICHUS

IMOCJICAHCTO U OTJIIOKCHHA OXPHhI, CIICAYCT YCTPpAUBATh 3dKPBITHIC KOJIOAIBI.

JlHo kojoana 3arnyOmnstor npuMmepHo Ha 0,4 M KIKe MOAKITIOUEHUs JPEeHaX-
HBIX KOJIJIEKTOPOB, YTOOBI 3/1€Ch OCENaJM M HAKAIUIMBAIMCh B3BELICHHBIC HAHOCHI.

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

CoopyKeHHs Ha OTKPBITHIX KaHajaxX M 3aKPBITHIX KOJUIEKTOPAX Pa3MEIIAOT 110
BO3MOXKHOCTH Ha NMPOYHOM OCHOBaHHH, NPU HAIMYUHU CJIA00TO OCHOBaHHs (TUIBIBY-
HOB, WJIOB, TOP(OB U camponels) mpeaycMaTpUBalOT TeCYaHbIE TMOAYIIKH — HJIH

pPas3rpy304HBIE TIJIUTHI.

2.7. YBJIajKHeHHE OCyIIaeMbIX 3eMeJlb

BCJICI[CTBI/IC HCCOOTBCTCTBHUA MCKAY KOJIHNYCCTBOM HOCTYHaIOHleﬁ B IIOYBY
BJIalrdh U CYMMAapHbIM HGI[OHOTpe6JIeHI/IeM, d TaKXC MN3-3a HCPABHOMCPHOCTH BBIIIAJC-

HUSI OCAJIKOB Ha OCYIIIAEMBIX 3eMJIsIX YKpauHbl U benopyccuu HabmogaroTCs 3acylin-
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muBbie (25%...30%)cpennane (40%...50%m prnaxknbie (25%...30%)romb1. 3acynumBbie
BETeTAIIOHHBIE TIEPUO/IbI TIOBTOPSIIOTCS Yepe3 Kaxaple 1-4 roma u 6biBaroT mo 2-4 romga
noJpsizi. B Takue 3acynuMBbie BereTaliMoOHHbIE TIeproibl 6e3 ocankoB ObiBaeT o 40... 50
nueit B 30He [lonechst (PoBHo) 1 10 60... 90amei B 30He Jlecocrerm (Kuer). B cirydae
CpEIHECYTOYHOr0 ucnapeHus 4...5MM B Takue neproibl HadIMoAaeTCs NePUIUT TTOYBEH-
Hoii Biaru g0 150... 200vM, mpuyemM ypoBHHM TPYHTOBBIX BOJ MoHMkaroTcs a0 1,5... 1,8
M. Upe3mepHoe NOHIKEHNE YPOBHEH TPYHTOBBIX BOA U AS(UIUT TTOUYBEHHOW BJIaru Mmpu-
BOJST K CHIDKECHHIO YPOXKAEB CEIBbCKOXO3SIMCTBEHHBIX KYJBTYP: JJIsl BJIArOJIFOOMBBIX
KyJIBTYp M Ha TiecyaHbIX rpyHTax Ha 50%...60%;111 MeHee BIarofroOMBBIX HA TSHKEIBIX
no MexaHuueckoMmy coctaBy mouBax a0 20%. Hemocrarok Biarm HaOmiomaeTcs A
OOJIBIIIMHCTBA BJIArOJFOOMBBIX KYJBTYp M B 00Jiee CeBepHBIX paiioHax (ctpanbl [Tpuba-
trku 1 HewepHozemHast 30Ha Poccun).

[ToTpeOHOCTD B yBIXKHEHUH YCUIIUBACTCS TAKKE U TIOTOMY, YTO TOP(SHBIE U TeC-
YaHbIe TPYHTBI UMEIOT HeOOoMbIIyI0 (10 50...70cM) BBICOTY KalMJLISIPHOTO ITOIHSTHS BO-
IIbI U MaJible 3arachl MpoayKTUBHOM Biard. Ha TopdsHbix mouBax, HanmpuMep, B 3aCyIll-
JIMBBIE TIEPUOJIbI YK€ MPU 3aJIeTaHUK YPOBHsI TPYHTOBBIX BoJl Ha riyonHe 100cm B kop-
HeoouTaemoM ciioe (OcM...30cMm) HaOITIOMaeTCs IepechIXaHue.

[TosTOMYy COBpeMEHHBIE METHOPATHBHBIE CHUCTEMBI CIIEIYET MPOEKTUPOBATH IO
BO3MOXKHOCTH C JIByXCTOPOHHUM PETYJIMPOBaHUEM BOJHOIO PEXUMa MOYBOTPYHTOB,
o0ecreyrBaroM Kak OTBOJ U30BITOUHBIX BOJ BO BIaXKHbIE MEPHO/IBI, TaK U YBJIAXKHE-
HHE TI0YB B 3acyluIMBble. OCyIINTENLHO-YBIKHUTEIbHbBIE CUCTEMbI Ha OOJIOTHBIX Mac-
CHBaxX HEOOXOAMMBI U 17151 O0pBOBI ¢ okapaMu. OMNBIT ABYXCTOPOHHETO PEryIHpOBaHUS
BOJTHOTO peXrMa TMOYB B YCIOBUSX YKpauHbl, benopyccun, [pubantuku, Heuepnoszem-
HOM 30HBI Poccuu, a Takoke psizia 3apyOeKHbBIX CTpaH CBHUJIETEIbCTBYET, UTO YBIAKHEHUE
B 3aCYyIIUIMBBIC MEPUOJIbI 0OECTIEUNBACT MOBBIIICHHE YPOXKAHHOCTH CEILCKOXO03SICTBEH-
HBIX KYJIBTYp B cpeaHeM Ha 15%...60%.

JlonoHUTENbHBIE KalUTATbHBIE BJIOXKEHUSI Ha CTPOUTEIBCTBO YBIIAKHUTEIBHBIX
CHCTEM TOBBIIAIOTCS (MO0 CPABHEHUIO TOJBKO C OCYIIUTEIFHBIMU CUCTEMaMH) IIPUMEPHO
Ha 200 $ta...300 $ta - npu noanousenroM yBnakHeHnu u Ha 500 $fa...1500 $fa - npu

JOXKIACBAHNUU.
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[IpumMeHeHre OCYIIMTEbHO-YBIAKHUTEIBHBIX CUCTEM 3(P(GEKTHBHO B CIydae
BBIPAITUBAHUS OBOIIHBIX M TEXHHUYECKHX KYJIbTYp (CpPOK OKYIaeMOCTH JIOIOJHH-
TEJIbHBIX KaIUTAIBHBIX BIOKEHHUH COCTABISCT 2-4 rojia) U Ha KyJbTYPHBIX MMacTOU-
max (Cpok okymaeMocTH 5-7 jet). [l 3epHOBBIX KYJIbTYP CPOK OKYIIAeMOCTH JIOC-
turaet 15-2571eT u yBaaxxHeHue ce0s He ONMpaBAbIBACT, TAK KAK HOPMATHUBHBIN CPOK

okynaemoctu nopsiaka 10 er.

B nHacrosmee BpeMsi OCyIIMTEIbHO-YBIAXKHUTEIBHBIE CUCTEMBI TOCTPOEHBI B
CHI" na mmomaau 1,9 MitH. ra, B ToM yncie Ha YKpauHne Ha 1 miH. ra. B mepcriexktu-
B€ Ha YKpauHE OCYIIUTEIbHO-YBIKHUTEIbHBIE CUCTEMbI MOTYT OBITh IIOCTPOEHHI Ha
16%Bcex 3emenb, TPEOYIOUUX OCYIICHUS.

Cnocoowt yenasricnenusa ocyuiaemuplx 3emens 10 XapakTepy MOCTYIJICHUS BO-
Ikl B KOPHEOOUTAEMBII CIION MOYBBI: HOONOYBEHHOE YBIAKHEHUE; 00X cOe8anue; no-
8epxXHOCMHOe OPOIIECHUE.

[Ipy TOANOYBEHHOM YBJIAXKHEHHWHM BOJIa TMOCTYMAET B MOYBOTPYHTHI ITYTEM
(GuUIBTpaMM U3 OTKPBITHIX KAHAJIOB WJIM 3aKPBITHIX APEH, B KOTOPBIX CO30arOMCA

HOONOPbL B00bL C NOMOWBIO WLTIO306 WK KOJO1eB-peryasiTopo (puc.2.25).

Puc. 2.25 -CxeMbl TOAMOYBEHHOTO YBJIAKHEHUS
a - npu urempayuu 800bl U3 KAHAN08; 0 - npu 3aKpuimulx Openax; 1 - nosepxnocmo
nouewl, 2 - kanan, 3 - Oopena; 4 - denpeccuoHHas NOBEPXHOCMb 2PYHMOBBIX 800,
S - KanuuisApHoe NOONUMbLEBaHUe NOYBbl OM 2PYHMOBLIX 800

DTOT croco0 YBIAXKHEHUS YACTO HA3bIBAIOT HIJII030BAHUEM.
[ToxmoYBeHHOE YBIAXXHCHHE MOXKHO OCYIIECTBISTH MyTeM Oaumenvhoz2o (B
TEYCHHE BCETO 3aCyIUIMBOTO MEPHOA) n0OnOpa yPOBHEH TPYHTOBBIX BOJ WU YUK-

JIUYecKUx noOnopos u COPOCoB YpOBHEH T'PYHTOBBIX BOJI.
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[pu onumenvrom noonope ypoBHU TPYHTOBBIX BOJ HYXKHO TOAAEPKUBATH HA TITyOH-
He 50...60cM 0T TOBEPXHOCTH, YTOOBI KAIMWUIIPHOE IOJIIMTHLIBAHKE B KOPHEOOUTACMBIN
CJIOH OT TPYHTOBBIX BOJI KOMITCHCHPOBAJIO MOTEPH BOJIBI Ha McnapeHue. Ho Takue riryOuHbI
CTOSIHUSI TPYHTOBBIX BOJ MEHBIIIC HOPM OCYILCHHS H, CJIEIOBaTENIbHO, KOPHEOOUTACMBI
CJIOH TIOYBHI OY/IET HECKOJIBKO TiepeyBiIaxkHeH. [109ToMy iTeNTbHbIC TIOATIOPHI IPUMEHSFOT
OrPaHUYEHHO.

Hawnbonee >hheKTHBHBIM SBISICTCS YUKIUYECKOe VaTIAdiCHeHUe, TIPU KOTOpoM o0ec-
TIEYMBACTCS KPaTKOBPEMEHHOE TIOYUTH MOJTHOE HACKHIIIICHNE KOPHEOOUTAEMOT'O CJIOSI TIOUBHI 32
CUeT TMoTheMa YPOBHS TPYHTOBBIX B 70 T1yOuHBI 40...50cM 0T OBEPXHOCTH 3eMJIM U Ka-
MJUIPHOTO YBJIKHEHHUS BepXHero ciost. [locre aToro Bosa U3 kKaHAIoB M JPeH cOpachiBa-
€TCs1, ¥ YPOBEHb TPYHTOBBIX BOJI TOHIDKACTCS JI0 TPEOYEMBIX HOPM.

[TonmouBeHHOE yBIaKHEHUE MPUMEHSIOT HA Y4acTKaX CO CIIOKOWHBIM MHUKpPO-
penbedom u HeOGombiMME yKiIoHaMH MecTHocTH (I1<<0,005),a Takke mpu HaIAYHH
JAOCTAaTOYHO BOJOMPOHUIIAEMBIX MOYBOTPYHTOB (C KO3 duImeHToM (QuibTpamu
k=0,5 m/cyT). Haubonee 3¢h(hekTHBHO MOAIMOYBEHHOE YBIAKHEHHE HA IMONMEHHBIX
3eMJISIX C HETJYOOKHMM 3ajieTaHueM YPOBHS I'PYHTOBBIX BOJ M NPU HAJIMYUHM MHTEH-
CHUBHOTO TPyHTOBOTO nuTaHusi. OJHAKO MPHU MOANOYBEHHOM YBIaKHEHUHU HaOIIOIa-
eTcs HepaBHOMEPHOCTh W HEONEPAaTUBHOCTH yBIA)XKHEHUS: BOJIM3M KaHAJIOB M HA I10-
HIDKEHHBIX y4acTKaX TPYHTHI YBIXHSIIOTCS JIydlle, a B BEPXOBbAX KaHAJOB M JPEH,
a TaK)Ke Ha MOBBIIIEHHBIX y4acTKax - Xyxe. Cucrema MoANOYBEHHOTO YBIAKHEHUS
o0agaet 60BN HHEPIIHOHHOCTHIO.

BOnu3u kananoB 30Ha yBlIakHeHHs pacrpocTpansercs oobrgao Ha 30... S0 B
o0e croponsl. [losTOMy yBIa)kKHEHHE U3 OTKPBITHIX KaHAJIOB MOXKHO MPUMEHATH IpU
HeOopImuX paccrosuusax Mexay Humu (1o 100... 150m). Takoe yBiakHeHue 3¢-
(eKTUBHO Ha Y3KUX MONMEHHBIX yJacTKaX, a TaKKe Ha MaJOMOUIHBIX TOP(SHUKAX,
HOJICTUIIAEMBIX XOPOILIO MPOHUIIAEMBIMH MTECKaMH.

B GonpmuHcTBE ciiydaeB >QQPEKTUBHOE MOJAMOYBEHHOE YBIAXKHEHHUE MOXKET
OBITH 00€CTIeYeHO C TOMOIIBIO 3aKPBHITOTO TOHYAPHOTO, TIACTMACCOBOTO MJIA KPOTO-
BOTO JpeHa)ka. B KpoTOBbIE JAPEeHBI BOAA MPU YBIAKHEHUH MOCTYMAET U3 OTKPBITHIX
KaHaJIOB U JBMKETCS MO HUM OT YCThSl K UCTOKY IPOTUB ykioHa. [Ipu 3TOM KpoTo-

BbIC APCHBI MOI'YT pacCloJjiaratbCa II0 HpOI[OHBHOﬁ )41 HOHCpG‘IHOﬁ cxemam. Ilome-
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pPEUHYIO CXEMy 4allleé NPUMEHSIOT MpH OOJBIIUX YKIOHAX IOBEPXHOCTH (|

0,005...0,03)a npoxonbHyto - mpu Mabix (i<<0,005) puc. 2.26).

HpI/I YBJIQAXKXKHCHUU TOHYAPHBIM HWJIH IINIACTMACCOBBIM JPCHAXKCM MOKHO HC-

KOJUICKTOPHI (puc. 2.27u 2.28).

IMOJIB30BATb TAKHUC JKC CXEMbI, KaK U JJIsI KPOTOBOTO. Ho Bq)(l)eKTI/IBHee CHUCTCMA, B KO-
TOpOﬁ BOJa mogacTCda B BCPXOBLA APCH 4YCPE3 BCIIOMOIATCIBHLIC YBJIAXKHHUTCIIBHBIC

THU3UPOBAHHOIO JICHCTBUS.

[Ipy 3TOM B yCTBEBOM YaCTH OCYIIUTENIBHBIX KOJUIEKTOPOB U BEPXOBBE YBIIAXK-
HUTEIIBHBIX IIPOCKTUPYIOT KOJIOALBI C PETYJIATOPAMHU YPOBHSA PY4YHOI'O MIIM aBTOMa-

oh

L5

Puc. 2.26 -Cxembl yBIa)XHEHHS 110 KPOTOBBIM JApPEHAM:

a - nonepeunas; 6 - npooonvras; 1 - macucmpanvuulii Kanar, 2 - mpaLcnopmupyio-

wue cobupamenu; 3 - omxpuvlmole KOJLIeKmMopwvl; 4 —kpomosvie Opens;
7

S - HacopHO-N084Ue KaHANbL;, 6 - ULII03bI-pe2YNAmOopbl

9 Y

Puc. 2.27 -Cxema miaHOBO-BEPTUKATBHON YBSA3KU 3JIEMEHTOB CETH

C IIOAIIOYBCHHBIM YBJIAXKHCHUCM.

1 - ocywumenvuwiti kanan, 2 - YELANCHUMENbHBIU KAHAL, 3 - OCYUWUMETbHbI
Kosekmop;, 4 - yenaxcnumenvuulil Kojiiekmop; S, 6 -pezynupyowue Koiooyul,
pyiowue openbl

1 - pecynsamop ypoeus epyHmoswix 800; 8 - ycmwvegoe coopyicenue; 9 - pecynu-
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IIpu Takoii cxeMe oOecneunBarOTCs MPUMEPHO OJMHAKOBBIE HAIOPBI BOJBI U,
CJIeI0BaTENIbHO, 00JI€€ PAaBHOMEPHOE YBIIAXKHEHUE KaK B BEPXOBbE, TAK U B YCThEBOU
YacTU JPEHAKHOU cuCTeMBI. J[peHa)KHbI€ JIMHUU 3/1€Ch ITOYTH HE OyAyT 3auIMBaThCH,
TaK KaKk 1 B peKMME OCYILICHHS U B PEKUME YBIAXKHEHUS BOJA JIBHXKETCS I10 YKIOHY
IPEH U KOJUIEKTOPOB.

Jl1g 5 PeKTUBHOTO MMPOBEIECHUS MOATIOYBEHHOTO YBIAXHEHUs TPeOyOTCS OI-
peAelIeHHbIE HAlopbl BOJBI B JIPEHAXHBIX JIMHUAX: MPU MOJAa4Ye BOJBI YEPE3 yCThs
JAPEHaXHBIX KOJUIEKTOPOB MpOTUB uX ykioHa - 0,7...1,0m, nmpu noxaue Boabl B Bep-

xoBbe npeH - 0,5... 0,7v.

Puc. 2.28 -Cxema paboThl OCYIIUTEIHHO-YBIAKHUTEIBHOMN CETH:

a - npu ocywienuu;, 6 - npu yenaxcuenuu; 1 - ygnascnumenvuiii Kanau, 2 - ocyuu-
MenbHbll KaAHAN, 3 - Y8Ia*CHUMEeNbHblU KOJIeKmop; 4 - ocyuumenbhslil KOJLLeKmop;
S - pecynupyrowuti Ko1ooey Ha Y8IaNCHUMENbHOM KOLleKkmope; 6 - pe2yaupyowuii
KOJ00eY HAa OCYWUMENbHOM Kolekmope; { - pecyisimop ypoeHs; 8 — OpeHbl-yenaic-
Humenu; 9 - Mycopo3zadeparcusarowas peuiemka

B cucremMax moAno4yBEeHHOrO YBIKHEHHUS! OOJBLIIMHCTBO OCYHIMTEIBHBIX 3JIEMEH-
TOB (KQHAJIOB, IPEH) MUCTIONB3YIOT TAKKE YIS YBIAXXHEHUSI, JIOTIOHUTEIBHO TPOSKTHPYIOT
TOJIBKO IILTKO3bI, OTAENIBHBIC YBIAKHUTEIIBHBIE KAHAIIBI, KOJUIEKTOPHI U BOJOXPAaHWJIMIIA.
Takue cucremsl 0osee S3KOHOMUYHBI, X Ha3bIBAIOT CUCTEMAaMH COBMEIIEHHOro Truma. O0-
I1asi CXxeMa TaKOW CHUCTeMBbI MoKa3zaHa Ha puc. 2.2.Ha Takoii cucteme B BepXOBbE MarucT-
PaIbHOIO KaHasa MPOEKTUPYIOT ILII03, U3 BEPXHETo Obe(ha KOTOPOro BO/Ia CAMOTEKOM MU
C MEXAaHWYECKUM IIOJIBEMOM IOJAETCS B HATOPHO-JIOBYME KaHAJbBI, KOMaHIyIOIINAE HaJl
OCylIaeMOH TeppUTOpHEn. M3 HaropHO-NOBUMX KaHATIOB BOAA CAMOTEKOM PACIpPENCIIACTCS
IITF03aMU 110 TPAHCIIOPTUPYIOLIMM COOMPATEISIM U OTKPBITHIM KOJUIEKTOpaM, OTKYZa MO

HariopoM MOCTYIAET B 3aKPbITHIE IPEHBI. B Takol cxeMe OTKPBITBIE KOJUIEKTOPBI JOBOST-
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Csl B BEPXOBBE JIO0 CIEAYIOMIMX TPAHCIOPTUPYIOUMX cobupaterneit. [Ipu 3TomM mutio3bl-
PETYISTOPHI MPOESKTUPYIOT B BEPXOBBSX U YCTBSIX OTKPBITHIX KQHAJIOB.

Haubonee cosepuiennwlii_crioco0d yBIKHEHHS CETbCKOXO3SMCTBEHHBIX KYJIBTYD -
noxaeBanue. [Ipu noxaeBaHuK BOJa B BUJIE MEJIKHX Kameilb pa3OpbI3ruBaeTcsl Haj I0-
BEPXHOCTBIO 3€MJIM C TIOMOILBIO JOXKIEBAIBHBIX MalMH «Dperam», «Bomkanka», KI-50
U IPYTUX, YBIQXKHSS BO3/IyX, PACTCHHS M BEPXHHUH CIIOH TIOYBBI, OJaromaps 4eMy CHUKa-
IOTCSl TEMIIEpaTypa BO3/yXa M WCIHAPEHHE BIard PacTeHUsIMU M NMOYBOW. JloKIeBaHue
NPUMEHUMO Ha BCEX TUIAX MOYB U TP HATMYHMH PAa3BUTOIO MUKpOpelbeda, HO B TIEPBYIO
odepesib TaM, TJIe HeNb3sl UCIIOIb30BaTh MOIIOYBEHHOE yBIaXkHEHHE. [{okieBaHre 0YeHb
a¢dexTrBHO Ha TOPPSHBIX TPYHTAX, Y KOTOPBIX HepechixaeT B ocHoBHOM Bepxuuid (0...30
CM) KOPHEOOHMTAEMBIii CJIOH, M HA KYJIbTYPHBIX TTACTOUINAX.

Bona B noxieBanbHbIC MaIlIMHBI MOYKET TOJIaBAThCSl M3 HAOPHBIX TPYyOOIPOBOIOB,
HO yaIre 3a0MUpaeTcst U3 OTKPHITHIX OCYIIUTENHHBIX KAHAJIOB U PEK BOJOIPHUEMHHUKOB C TIO-

MOIIIBIO CTAIMOHAPHBIX MJIM MTEPEIBIKHBIX HACOCHBIX YCTaHOBOK (pric. 2.29 2.30).

z l I N
IS \\E éiiéd P
N == /1 EéE
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Puc. 2.29 -OcymmrenbHO-yBIaXHUTEIbHAS CUCTEMa MallTnHaMK «DperaT»;
1 - macucmpanvHovlii kKanan, 2 - win03-pe2yramop; 3 - HACOCHAs CMAHYUS,
4 - nanopusle mpyoonpoeoosl; S - mawuna «@Ppezam»; 6 - Openadichvie KO-
Jekmopul; [ - Openvl

L 400m  400m |

.
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Puc. 2.30 -OcymmrtensHO-yBIaXKHUTEIbHAS CHCTEMA C TPUMEHEHUEM
JIKIII-64 «BomxaHka»:
1 - pexa-so0onpuemHnux; 2 - OpeHadicHvlll KOJLIEKMop; 3 - OpeHbl-0Cyuiument,

4 - HacocHas cmanyust; S - 3aKPLIMblll OPOCUMENbHBLIL MPYOONPOBOO C CUOPAHMAMU;
6 - 0oorcoesanbHoOe Kpbiio
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IIpm 5TOM OCymIHMTENBHAS CETh, KaK MPAaBWIO, BBITOIHACTCS 3aKpbITON. Takue
OCYIIIUTEJIbHO-YBIIAXKHUTEIIbHBIE CUCTEMBI TPEOYIOT OOIBIINX KAMUTAIOBIOKEHUMN.

H3 nosepxnocmuvix cnocoodo8 opouteHus Ha OCYIIAEMbIX 3EMJIISIX MOKET
OBITH MPUMEHEH TOJBKO HOIUE 3AMONAEHUEM.

DTOT cnoco0 YBIKHEHHS 3aKJIoYacTcs B KpaTkoBpeMeHHOM (1o 2...3 cyT.)
MOKPBITUY TOBEPXHOCTH 3€MJIA CJIIOEM BOJIbI, OBICTPOM HACBIIIIEHUH TTOYBOTPYHTOB U
MOCJIEIYIOUIEM COpOCce M3IMIIHEH BOAbI. Takoe 3aTOIJIEHUE BBIIEPKUBAIOT TOJIBKO
MHOT'OJIETHHE TpaBbl MOCHE YKOCOB. [[03TOMYy yBia)KHEHHE 3aTOILIEHHEM MOYKHO
MIPUMEHATh HA MOMMEHHBIX XOPOILIO CIUIAHMPOBAHHBIX 3€MIISIX MPHU HCHOJIb30BAaHUH
WX TOJBKO MOJ MHOTOJICTHUE TpaBbl. ECIIM TEPPUTOPUS HE CIUIAHUPOBAHA, TO MOCIIE
3aTOIJICHUSl BOJAa OYJET 3aCTauBaThCsl B TOHMKCHUSIX.

VYBinaxxHeHue 3aToruieHueM npumeHstoT B llosbiie u psige crpan 3amagaHoid
EBponbl. B CHI' Takoii crioco6 yBia)KHEHHS HE TTOTYYHIT PACIIPOCTPAHCHHUS.

Pestcum noonoueennozo yénarxcnenus

[Ipy MOANMOYBEHHOM YBJIAXHEHUU IYTEM NOAAECPkKAHHUS YPOBHSA TPYHTOBBIX
BOJI Ha 3a/IaHHOW TTIyOMHE (IUTMTENBbHBIC TOIIOPHI) B IPCHAXKHYIO CETh HEOOXOIUMO
HEIPEPBIBHO MMOAABaTh TAKOE KOJIMYECTBO BOJIbI, KOTOPOE KOMIIEHCHPOBAJIO ObI IO-
TepU €€ Ha  HCHapeHue C  MOBEPXHOCTH  NO4YBBl. [ 'HapomMoxyib

YBITAKHEHU ¢y: (B J1/(C-Ta)) TOHKEH COCTABJIATS:

gy =0,116 ¢, (2.37)

rlle ¢ — UCTIAPEHHE BIaru, MM/CyT.

[Ipy NMKINYECKOM YBJIQKHEHUHU BOJIa B MOYBY MOAACTCS MOPIUSIMHU - TTOJIUB-
HBIMH HOPMAaMH, 3aBUCSAIIUMU OT WCXOIHOTO TIOJOKCHHSI YPOBHS TPYHTOBBIX BOJ,
JOMYCTUMOM BEJIIMYHUHBI €€ MOAbeMa U BOJOBMECTHUMOUM crocoOHOCTH TouBhl. Ha-
npuMmep, Ha VpreHckol oCyNIUTeNbHO-YBIAXXHUTEIbHOU cucTteMe B KueBckoil 00-
JacTH MpH MOAbeMe ypoBHA IpyHTOBBIX BOJ ¢ rinyouHsl 100... 12010 50 .. . 60cm
noyimBHbBIE HOpMBI cocTaBisitoT 400. .. 60043/ra, wim o 12> Ha 1 cm noabeMa. J{is
ycnoBuii Ilonecess VYKpawHbl TOJMBHBIE HOPMBI, IIOJIYYEHHBIE B  OIBITHO-

MIPOU3BOICTBEHHBIX YCIOBUIX POBEHCKOM 00acTh, puBeaeHBI B Ta0. 2.5.
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Tabmuma 2.5 -DaeMeHThI peXruMa YBIAKHEHUS OCYIIaeMbIX 3eMeThb B
ycinoBusix [lonecess Ykpaunsl ajis roga 75%-How 06ecrieyeHHOCTH 10 OCaKaM

DJIeMeHTBhI PeKUMAa YBJIAKHEHU I
NPHU IJIYOHHE 3aJIeraHus OBHHA
P yrpyilTOBblx BO/I P Hp]g%?ggfliagﬁ %)],{7“..’?1‘{5(;?“
Ocymiaemble = =
3eMJIHN 2 g 2 =
=2 2 o =2 2 o
NOJITUBHaA 8 2a = = E NOJITUBHaA 8 2 =) = E
HOpMa, = E e~ HopMa, = E e~
M /ra Eg §§E M /ra Eg §§E
z 2 z 2
(=] (=]
['my6oxue 400...500| 3...4 | 1400...1800 400...500| 2...3 | 1000...1200
TOP(HAHUKHA
Menxkue 500...600| 3...4 | 1500...2000 400...500| 2...3 | 1000...1200
TOPSHUKN
Mumnepansusie | 300...400 1200...1400 200...300 600...1000
3a0010YE€HHEIE
IMOYBEI
OntuManbHasi MOPOJOJIKUTEIBHOCTh IIMKJIA YBIAKHEHHUS 10 KPOTOBBIM

ApeHam - 3...5CyT, 10 TOHYAPHBIM U IJIACTMACCOBBIM JipeHaM - 5...8cyT. [ns npose-

aeHust 3(Q(PEKTUBHOTO yBIAXHEHUS B TaKHE€ CPOKHU DPACCTOSHHUS MEXAY ApEeHaMU-

YBJIQXKHUTEIAMH, KaK TIOKa3bIBAeT MpaKTHKa, MTOJDKHBI ObITh HA 30... 400 meHbIN-

MU, 4CM MCIKAY APCHAMHN-OCYHIUTCIISIMU.

Ha puc. 2.31npuBenena cxema K pacyeTy pacCTOSHHUS MEXKIY ApEHaMH MpH

YBJIIAXKHCHHUU 3€MCJIb.

Puc. 2.31 -Cxema K pacueTy pacCTOSHUS MEXAY APCHAMH MPU YBIOKHCHUH 3€METIh!
1 - nonoowcenue YI'B 0o nauana yenasxcnenus; 2 - mo sce nocie npoeeoeHus
yenadcHenus; 3 - Lo8epxXHocmo 3emau; 4 - soooynop; 5 - opena




HeobOxoaumoe paccrosiHue MEXIy IpPEHaMU-YBIAKHUTEISAMH ONPEAEISIIOT 110

dopmyite A. M. Surens (puc. 2.31)

B ktys B(hY — i, 11,) (2.38)
=2 l/ 8(0,0 by +p— hy)
h 2.39
b=V — A} arcsh.x ( )
4 2.40
x = ]/ TR ( )

rae K - koapdunment GpumbTpanuu rpyHTa, M/CYT; ty, - TPOAOIDKUTEILHOCTh
YBIQKHEHUS, CYT.; B - KOO (OULNEHT BUCIYECTH; ho - TOATIOPHBIA YPOBEHb BOJBI HAJ
apeHoit, M; hy u hy - ypoBHU TPYHTOBBIX BOJ IMOCEpPEIUHE MEXITY APSHAMH 10 H TI0-

CJIC TIpOBCACHHUS YBJIAXHCHHA, M, § — HCEAOCTATOK HACBIMICHUA IIOYBOTI'PYHTOB,

L - mapaMeTp, OIpeaeNsIeMbIid TI0 3aBUCUMOCTH arcShy -runepOonmyeckas QyHKIus,
orpenenseMas o rpaduky (puc. 2.32).

I'napomony.ib yBiaa:knenusi (B 1/c-ra) npu yuKIu4ecKom yeaaixcHeHuu om-
PEIEINSIOT U3 YCIOBUS:

mHT

" 641,

(2.41)

3 ..
r7ie- Oy HOJIMBHAS HOPMA HETTO, M /Ta; 1, - IPOIOJKUTEIBHOCTD YBIAKHEHHUS, CYT.

greshx

i

-

~No
T

0,6

T

l 4 A

] |
04 08 12 16 20 x

Puc. 2.32 -I'paduk 3aBucumoctu arcshx or x

Kaxk CBUACTCIILCTBYIOT JAHHBIC pACUCTOB, THAPOMOAYJIb YBJIIA)KHCHHUA B IIOJITO-
pa-ABa pa3a MOXCT IIPCBBIIIATH pvaCTHBIﬁ MOOYJIb CTOKa. HOC—)TOMy B OCYIIUTCIIb-
HO-YBJIAKHHUTCIIbHBIX CUCTCMAX C TapaHTHPOBAHHBIM BOJOHWCTOYHHUKOM JUAMCTPLI

KOJUICKTOPOB HYXHO PACCUUTBIBATH HA THUAPOMOAYJIb YBJIAKHCHU:A, YTO IIPUBCIACT K

YBCIIMYCHUIO UX NTUAMCTPOB.
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OpocurenbHbie HOpMBI (MM CE30HHBIC HOPMBI YBIIQKHEHHUSI) B CPOKU TMPOBE-
JE€HUS YBJIAXXHEHUS ONPEIEISAIOT C OMOIIbI0 BOJIHO-0aIaHCOBBIX pacueToB. Hauaio
YBIQKHEHMS NPUYPOYMBAIOT K Haydaly MeECsALa, B KOTOPOM II0 pacyeTy IMOIydHIIC
Ae(UIUT MOYBCHHOM BJIard, U KOPPEKTUPYIOT C yueTOM (a3 pa3BUTHs PACTCHHIA.

[Tpu nonnouseHHoM yBiaxkHeHUU 10 20% Bojbl TepseTcs Ha (QUIBTPALIUIO U3
KaHaJOB M Ha X0J0cThle cOpockl. [l0aTOMY MONMBHBIE OPOCUTENBHBIE HOPMBI OPYTTO
COOTBETCTBEHHO YBEIMYHBAIOT.

B mpornecce 3KcIIyaTanMy OCYIIMTENIBHO-YBIAXHUTEIBHBIX CUCTEM PEXKHUM
YBJIQXXHEHUS! YCTAaHABIMBAIOT JJIS PA3JUYHBIX MO BIAXKHOCTHU JIET, HO 3@ PacUETHBIN
IIpY TNPOEKTHPOBAHWU MPUHUMAIOT pexuM Uil roga /5%+Hoil o0ecrneyeHHOCTH
OCaJIKaMH.

B kauecTBe MCTOYHHKOB YBJIA’KHEHHS] MOXKHO HCIOJIB30BaTh COOCTBEHHBIN
CTOK B KaHaJIaX U BOJOTOKAX WJIM BHEIIHHE (OMTOTHUTEILHBIC) UCTOYHUKH BOJIBI.

VYBIa)XHEHUE 3a CUET cOOCMBEHHO20 CMOKA B KaHAJIaX U BOJOTOKAX HA3bIBAIOT
npeaynpeanuTeabHbIM HIII030BAHUEM.

Ilpeoynpeoumenvhoe wintozosanue >3p(PpeKTUBHO B MEPBOI MOJIOBUHE BETeTa-
IIUOHHOTO TIEPUOJIA, MOCIe MOXKAeH (Koraa elle He OMYyCTHINCh TPYHTOBBIC BOJIBI) H
1eJ1€c000pa3Ho, €CIM IUIoU[aab BOJOCOOpa OCYIIUTENbHOM CHCTEMBI IPEBBIIIAET
iomaap nuiro3oBanus He MmeHee yeM B 20...30pa3. B TeueHue Bcero BereTaliuoHHO-
ro mepuoja MpeAylpeauTesbHOe MIT030BaHne 3()PPEKTUBHO JHIIb HA OTICIbHBIX
00J0TaX MHTEHCUBHOT'O I'PYHTOBO-HAIIOPHOTO NMUTAaHMs, UMEIOIINUX BEIMUYUHY MOA-
3eMHOro TpuToka Oosee 1...3 mm/cyT. Ha GONBIIMHCTBE OCYNIMTEIHHBIX CHCTEM B
3aCYLUIMBBIE IEPUO/IBI COOCTBEHHOIO CTOKAa OOBIYHO HEJOCTATOYHO M HYXKHBI J10-
IIOJIHUTEIIbHBIE MCTOYHUKU BOJBI.

B kauecTBe 6neuwinux 600oucmounukoe MoryT OBITH COCETHHE PEKU, BOJO-
XpaHWJIUIIA, O03€pa, CTOYHBIE BOABI WM T. XA. JUIs KPYNHBIX OCYIIMTEIBHO-
YBIIQKHUTEIIBHBIX CUCTEM OCHOBHBIM MCTOYHUKOM ISl YBIIQXKHEHHUS CIIY)KUT PEYHOU
CTOK, HaKOIUIEHHBIM B BOJAOXPAHUJIMINAX BO BPEMs IMOJOBOAUM M NMABOAKOB. Tak, Ha
HpneHckol OCyHIMTENBHO-YBIAKHUTEIBHON CUCTEME B BEPXOBBE PEKU ITOCTPOECHBI

Bojoxpanwinma <«JlecHoe» (0O0beM Bomel 17 MITH. M3) n «KopHHuHCKOE»
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(06beM 4 MiH. M°), obecredrnBaomme BoA0H BCio cucteMy. Ha TpyGexckoit ocyn-
TeIbHO-YBIAXHUTEIFHON CHUCTEME BOJla Ha yBJIaKHEHHUE 3abupaetcs u3 JlecHbl u C
TIOMOIIBI0 HACOCHBIX CTaHIUi moaaercs mo peke Octep  (IPOTUB ee TeUeHHs) B
BEepX0oBbe peku TpyoOex.

[lenecooOpa3Hbl BOJI0OOOPOTHBIE CHCTEMBI, OCOOCHHO Ha TOJBACpPaxX, C HC-
MOJIb30BAHNEM HAIMBHBIX BOJOXPAHMWIIHUIN WU JPYTUX BOJOHAKOMHUTENCH (Crieru-
ANILHBIX KOJIOIEB U TpyD). Ha crcremax BEpTHKAIBHOTO JpPEHAXKa HCTOYHHUKOM YB-
JKHEHUS MOTYT CITY)KUTh TPYHTOBBIC BOJIBI.

OnHako BO MHOTHX CIy4asiX HE MPECTABIISAECTCS BOSMOXHBIM UMETh B COCTaBE
CHUCTEMbI 00ECTIeUeHHBI NCTOYHUK YBIIAXXHEHHS U3-3a OTCYTCTBUS YCIOBHIM ISl CO-
OpY)KEHHUs TUIOTHH W TpeOyeMoil BOIHOCTH, a TakKe B CBA3M C TEXHUKO-
HPKOHOMHUYECKOH HEeIeIeco00pa3HOCThI0 TIEPEOPOCKH CTOKA W3 JIPYTUX OacceiHOB.
Nmenno B Takux ycnoBusx Haxoautcs 60... 70% ueOGonbIMX 0OBEKTOB OCYIICHUS
YKpauHsl.

[loaTOMy no cmenenu odecneuenus 60001 MEIVOPATUBHBIE CUCTEMBI MOTYT
ObITh: 1) OCYIIMTENBHBIMU C MPEIYNPEAUTCILHBIM IIITFO30BAHUEM, B KOTOPBIX IS
YBIIQXKHCHUS UCTIONB3YETCSI COOCTBEHHBIN CTOK; 2) OCYIIUTEIbHO-YBIXXHUTEIHHBIMH

C TapaHTUPOBAHHBIM BOJOUCTOYHHUKOM.

2.8. Oco0eHHOCTH NPOBeIeHUsI OCYIIHNTEIbHO-YBIAKHAIOMIMNX

MepONpUATHIA B YCJI0BHUSAX €JI1A00NMPOHUIIAeMbIX TPYHTOB

B VYxkpaunckom Ilonmecse u Apyrux pailoHax OCyLIECHHS IIMPOKO PaCIpoCTpa-
HEHBI BOJHO-JICITHUKOBBIE OTJIOKEHHUSI, BKIIIOUAIOIIME JIECCOBBIE TTOPOIbl. BenencTpue
cy(pb0o3n0HHO-TIPOCATOYHBIX MPOIECCOB HA HUX BO3ZHUKIIA TMTOHMKCHHS MW OJIIOIITA
- 3aMaJIuHbl TUIOMABI0 OT HECKOJIBKUX KBaJPaTHBIX METPOB JI0 HECKOJIBKHMX TeKTa-
poB. I'myObuna monmwxkeHuss B Hux cocrasisger ot 0,2...0,3m0 1,5...2,0m. B UYep-
HUTOBCKOU 00J1aCTH, HapUMep, TaKnue MOHKeHHs 3aHnMaroT 15...35%utomanm.

B 3aMKHYTBIX TMOHHXEHUSIX aKKyMYJIHPYETCS CTOK TaJIbIX BOJ W JIMBHEBBIX

0CaJKOB, BCIEACTBHE €/1a00il BOJONPOHMIIAeMOCTH MOYBOTPYHTOB U claboii ecTe-
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CTBEHHOI IPeHMPOBAHHOCTH B OJIFO/IIIaX W30BITOYHBIC BOJIBI 3ACTANBAIOTCS HA JJTH-
TEJTHLHOE BPEMS U 3aTPYIHSIIOT UCIIOJIh30BAHUE TEPPUTOPHIA.

JIJis MCKITIOYEeHHSI BOBMOKHOCTH 3aCTOSI BOJBI Ha TTOBEPXHOCTH 3€MJIH U 00ec-
MEYEHUSI CBOEBPEMEHHOTO OTBOJIa €€ B OCYNIUTEILHYIO CETh Ha ¢JIa00 BOJAONPOHM-
aeMbIX MOYBOTPYHTAX pa3pabaThIBAIOT MEPOTIPUATHS IO OPTAHHU3AIN HOBEPXHO-
CMHO20 CMOKA.

Takue MepOoTPUSITHS BKITIOUAIOT:

1. BeipaBHUBaHWE ¥ MJIAHUPOBKY MOBEPXHOCTH 3eMid. [TaHupOBKa sIBIISIETCS
BOKHEUIITUM MEPOIPHUSATHEM TI0 YCKOPEHHIO OTBOJA MMOBEPXHOCTHBIX BOJ HA TSXKe-
JBIX TOYBOTPYHTAaX, BEAb BOJA Jydlle W OBICTpEe TEYET 1O TOBEPXHOCTH, YEM
bunbTpyeTcs Yepe3 TpaHIICHHBIC 3aChITIKH.

2. 3aceinky HeOombpmumx 1o mromany (mo 0,10ra) u mermybokux (mo 30...40
CM) TIOHMKCHUH, SIM U JINKBUIUPYEMbBIX KaHAJIOB.

3. «PackppITHE» 3aMKHYTHIX MMOHWKCHHUI IMyTeM BBIBOJA M30BITOUYHBIX BOJ M3
HUX JIOXKOMHAMH C TTOJIOTUMHU OTKOCAMH.

4. CTpouTEeNbCTBO B OOJBIIMX IO IJIOMIAAHN OJOIIAX - TOHMKCHHSIX KOJIO-
LEB-TIOTJIOTUTENEH.

5. YcrpoiicTBo BogoeMoB-Komanel (momazabio mpuMepHo 12% 060 ames).

MeponpusiTast T0 OpraHU3alliy MOBEPXHOCTHOTO CTOKA CJIEAYET BBITIOJIHSATH C
COXpaHEHHWEM W BOCCTAHOBJICHHEM TYMYCOBOTO TOpH30HTa. [yOmHA Cpe3ku He
nopkHa mnpessimath 10...15c¢M npu MomHOCTH TrymycoBoro ropuszoHTa 20 cM u
20...25cm mpu GostbIielt €€ MOIIHOCTH.

ATrpoMenMopaTUBHBIC MEPOIPUATHS — CICIHAIBHBIE MPUEMBI 00pabOTKH
MIOYBBI, HAMPABJICHHBIE HA YCKOpPEHUe NOBEPXHOCMHO20 CMOKA; VAVHUEeHUe B00HO-
Qu3suueckux ceoticme epynmos M ygeiudeHue ux 6000NpoHuyaemocmu, nepepacmpe-
JIeJIEHUE BJIard TI0 TOYBEHHOMY TTPOQUITIO.

K meponpusaTusM mepBoil Tpymibl, HAIPaBJICHHBIM Ha YCKOPEHHE MMOBEPXHO-
CTHOTO CTOKa, OTHOCSITCS Y3KO3aroHHas BCIIaIlKa, yCTPOHCTBO 60po3, rpeOHEeBaHUE.

VY3K03aroHHy10 BCIAIIKy BBHITIOMHSIOT BAOJh YKJIOHA MECTHOCTH 3aroOHaMH

mmpuHoi 1o 10...40M. Mexay 3aronamu oOpa3yroTcsi BEITYKIIbIN TPO(UiIs MOBEpX-
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HOCTH M pa3beMHbIC OOPO3/bl HA TITYOMHY BCHAIIKH, KOTOPBIE TAKKE CIIOCOOCTBYIOT
YCKOPEHHUIO OTBOJIa TOBEPXHOCTHBIX BOJI B OCYIIUTEIHHYIO CETh.

BmecTo y3Kk03aroHHOW BCIAIIKA MOYKHO MPUMEHSTH ClieajIbHbIe OOPO3.IbI,
YCTPOEHHBIC KaK BIOJb YKIIOHA MECTHOCTH (BMECTO pa3beMHBIX OOpO31), TaKk W TO-
HepeK YKIOHa (BBIBOJIHBIC OOPO3/IbI).

Ha cunpHONEpeyBIaKHEHHBIX 3€MIISIX YCTPanuBalOT TpeOHU BHICOTOH 10 15 cMm,
Ha KOTOPBIX BBICEBAIOT CEIIBCKOXO3SIICTBEHHBIE KYJIbTYPHI.

K arpomMenuopaTHBHBIM MEPOINPHUSATHSIM BTOPOH TPYIIBI, HaNpaBICHHBIM HA
yIIydIllIeHUE BOJHO-(DU3MYECKHX CBOMCTB TPYHTOB M IEpepachpe/ieieHUe BIaru o
MMOYBEHHOMY TTPOQIITIO, OTHOCUTCS TITyOOKOE PHIXJIICHHE ITOYB.

I'nyooxoe menuopamuenoe puvixaenue (na rayouny 0,7...0,8M) - omgHOo u3
BOKHEUIITUX COCTABHBIX AJIEMEHTOB KOMILJIEKCA MEpPONPHITHI, HANpPaBICHHBIX Ha
VAYUueHue cmpykmypHo20 COCMOSHUSL, NOGblULeHUe NOPUCMOCIU U 8000NPOHUYde-
mocmu noys. CodeTaHue TIyOOKOTO PHIXJICHHS C BHECEHHWEM Ha KHCIBIX IMOYBaX
OOJBITINX 103 U3BECTH U OPTAaHUYECKUX yAOOPEHUI MPUBOAUT K 00pa30BAHHUIO MOIII-
HOTO CTPYKTYpPHOTO BOJOMpPOHUIIaeMOro ropu3oHTta. Hanbomnee 3pdekTuBHO 21)60-
KOe pulXjleHue Ha TSKENbIX M0 MEXCOCTaBy MUHEPAIBHBIX MOYBAX, I/Ie Ha TIIyOHHE
30...40 cM unu TayOke 3ajeraeT IUIOTHBIM WJUTFOBUAIBHBIM TOPU30HT, MPETSITCT-
BYIOIINI MPOHUKHOBEHUIO BJIaTM B HIDKHUE CJIOM TOYBHI. [ JTy0OKOE pBIXJIEHUE pas3-
pylIaeT STOT BOJOHEMPOHHUIIAEMBIA TOPH30HT; MPH 3TOM BOJa CBOOOJHO Tmepe-
pacmpesieNnseTcs o BceMy MOYBEHHOMY MPOGUITIO U JTyUIIle MOCTYIAET B IPEHHBI.

JInst  mpOM3BOJCTBA PBIXJICHUS TPUMEHSIOT PBIXJIUTEIA C TACCUBHBIM
(P-0,6/2,4; PY-25/65, PH-80b) wmm c¢ aktuBHbIM pabounm opranom (BP-80,
BPH-8-3), nocnennue npu peIXJCHUN TPOU3BOAAT U BCTPSICKY IpyHTa (BUOpOpPBIXIIC-
HUE).

Jl1is mepepacnpeesieHus: BIard o MOYBEHHOMY MPOQIITIO, T. €. TIEpeBoa 13-
OBITOYHOM BJIarH U3 MAXOTHOTO CJIOS B TIOJNAXOTHBIA TOPU3OHT M K 3aKPBITHIM COOH-
paTensiM, TPUMEHSIIOT KpoToBaHHe. KpOTOBUHEI, Tak e KaK M KPOTOBBIE IPCHHI,
yCTpamBaIOT Ha YCTOWYUBBIX IrpyHTaX. OHU MPEACTaBISAIOT COOOW MPOJaBICHHBIC B

IPYHTE CHEIHaIbHBIMU KpoToBareinsiMu (Hampumep, SKJIM-2) nonoctu auaMeTpom
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40...60mMm. OHaKO B OTJIMYME OT KPOTOBBIX APEH KPOTOBHHBI Hape3arOT HA MEHb-
mryto rryouny (0,4...0,5Mm) ¢ paccrosausamu 1,0...1,5M, oHU HE UMEIOT HCKYCCTBEH-
HOTO YKJIOHA ¥ KOMHPYIOT MOBEPXHOCTH 3eMiId. D(HPEKTUBHOCTH TITyOOKOTO phIXJie-
HUS U KPOTOBaHUS MOYB MPOCIICKUBACTCS Ha MPOTSHDKEHUU OBYX—TIATU JeT. [loce
ATOTO UX CIEAYET MOBTOPSATE.

ATrpomMennopaTHBHbBIC MEPONPHUSITHS KaK TIEPBOM, TaK M BTOPOM TPYIIBI MOTYT
MPUMEHATHCS caMoCToATeNbHO. Ho Hanbombpmmii 3(()EeKT OHM Jal0T B COUYETAHHUH C

3aKpBITHIM ApeHaxeM (puc. 2.33).

|06

Puc. 2.33 -KomOuHUpOBaHHBIN JpeHAXK:
1 - 2onuapnasn opena; 2 - kpomosas opena; 3 - NAXOMHbBLU CIOU,;
4 - noonaxomuwlil C10U; S - MPAHWENHAs 3ACbINKA

B mocnennem ciydae u TiyOOKO€ PBIXJICHHE, M KPOTOBAaHUE CIIETYET MPOBO-
IUTH TIOTIEPEK pa3MEIICHUs 3aKPBITHIX MaTepUaIbHBIX APEH, & PACCTOSHUE MEXKITY
npenamu yBenuuuath Ha 20...30%.

OcobeHnocmuio npumeHeHus: 3auumHo-OuiIbmpyowux Mamepuaios st ApeH
Ha €200 BOJONMPOHHMIIAEMbIX MOYBOIPYHTAX SIBISICTCS OOJIbIIIEE MPEBBIIICHUE MX

koad¢unmenta Gunprpannu B 15-20pa3, yem ocymaeMbIX TPyHTOB.

2.9. YnpasJieHue BOAHBIM PeKMMOM MPH MOMOIIH OCYIIUTEJIbHbIX H

OCYIIMTECJIbHO-YBJ/IAKHUTC/IBbHBIX CHCTEM
Bce pPaCCMOTPCHHBIC BBINIC OCYIIHUTCIIBHBIC N OCYHIIHNTCIIbHO-YBJIAXKHUTCIIbHBIC

CUCTCMBI ITIO3BOJIAIOT OCYIICCTBJIATH YIIPABJIICHHUC BOJIHBIM PCKUMOM TI'PDYHTOB. O,II-

HUM U3 HauOosiee 3OPEKTUBHBIX CUCTEM SIBIISIETCS BEPTUKAJIbHBIN JPEeHAK.
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BeprukanbHblii JpeHaX - OJMH U3 HOBBIX CIIOCOOOB MEIMOpALMU, O3BOJISAIO-
I ONEpPaTUBHO YHPABIATh BOAHBIM PEXKUMOM MOYB MU 3KOHOMHO pPAacXOA0BaTh
BOJHBIE PECYPCHI.

OCHOBHOI BHJI BEPTHKAJIBHOIO JPEHAXKA - BEPTUKAJIbHAsA CKBaA)KMHA C OTKay-
KO BOJIbI U3 Hee HacocaMu. B cocTaB KOMILUIEKCAa BEPTUKAIBHOTO JPEHAk,A BXOMAT:
COOCTBEHHO CKB@)XHMHA; MOTPYKHOM 3JIEKTPOHACOC, OTBOJAIIMN BOAY TPYyOONpPOBOJ
WM KaHall; anmaparypa JUlsi aBTOMaTH3alUu YIpaBiI€HUs! 3JEKTPOHACOCOM; IOJIBO-

JSIIast TUHKS 3JICKTpoIepeaadn ¢ Tpancopmaroproit noactannuei (puc. 2.34).

BeprukanbHble CKBaKHMHBI YCTPAMBAIOT M3 METAUIMYECKUX, aCOECTOLIEMEHT-
HBIX WK Xene300eToHHbIX TpyO aumamerpom 250...800mm u rmyOunoit 20...60Mm.
OcHOBHasl 4acTh CKBaXXUHBI MPEACTABISIET OO0 BOJONPUEMHYIO YacTh OOBIUHO C
KapKacHO-CTEP)KHEBBIM (PMIIHBTPOM U TIECHAHO-TPABUIHONW OOCBHITIKOM, TTOBBIIIAFOIICH
BOJI03aXBaTHYIO CIIOCOOHOCTh. HMXKHSS TiTyXast 4aCcTh CKBKHUHBI CIIY)KUT OTCTOMHHU-

KOM.

B cBsi3u cO 3HAYUTETHHON CTOMMOCTBHIO BEPTHKAIBLHOTO PEHAXa OH dPPEKTH-
BEH TOJIBKO B TOM CITy4ae, €CIIi OJIHa CKBaKMHA MOXKET 00ECIIeYnTh OCylIeHue Ooee
20...30ra npu paaunyce Biausiaus cbiie 300m. [ToaToMy BepTUKANBHBIN IpeHAX J0-
MyCKaeTcsl MPUMEHATh TMPU HAIMYUU 3HAYUTENbHOUW MoimHocTH (H>25 M) xopoiro
BoJONpoHUIlaeMbIXx TpyHTOB (K>5 M/cyr) wiM mnpd  BOJONPOBOAHUMOCTH
(k-H >150m%/cyr.). CBepXy 3TH BOIOMPOHHUIAEMBIE TPYHTHI MOTYT OBITH TIEPEKPBITHI

CYTJIIMHKaMH MOUTHOCTBIO 10 2 M WK Top(amu J1r000H MOIIHOCTH.

K miomansm ¢ OnaronpusTHBIMA YCIOBUSIMU TNPUMEHEHHS BEPTHUKAIBHOTO
ApeHaxa 1o reoMopQoJOTHYECKUM MPU3HAKAM OTHOCHUTCS MEPBbIe HAIAMOWMEHHBIC
Teppacsl pek [Henp, [lecHa, [Ipunars 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 CKBaKMHHOW HACOCHON YCTaHOBKH BEPTHKAIBHOTO JpEHaXa:
1 - snexmponacocHwvlll azpeeam; 2 - 8000N00beMHbIU MPYOONPOBod; 3 - Oe-
MOHHBIU 02071080K; 4 - mokonodgodsawuil kabenv; S - copocHoll mpyoonposoo;,
6 - wkagh c annapamypoti 015 ABMOMAMUYECKO20 YRPAGIEeHUS DTIeKMPOOSUSa-
menem; [ - 30anue HacocHou cmanyuu, 8 - onopnoe ycmpoticmeo; 9 - sxcniyamayu-
onnas xononua; 10 -epasuiinas obcvinka; 11 - punemp cxeascunst; 12 - omemotinux

Pacnonoxenne npeH B TutaHe MOKET ObITh: 1) mimomamHoe, Korna CKBaKUHBI
pa3MenIaTcsl PABHOMEPHO 110 OCYIIAEMOM TEPPUTOPUU Il OTKAYKH BOJBI U3 KaKO-
ro-mbo OacceliHa MOJ3EMHBIX BOJ U TPeOyeMOTo OHWKCHUS UX YPOBHS; 2) JTHHEH-
HOE, KOTJla JIMHHS KOJIOJIEB MEePEXBATHIBACT MOTOK TPYHTOBBIX BOJ, MOCTYMAIOIIUIT
M3 BOJOXPaHMJIMIL], PEK HIIH MPHIIETAIOINX BOI0cOOpOB. JIMHElHYI0 cUCTeMy BEepTH-
KaJbHOTO JIPEHaXa CJEIyeT MPUMEHSITh NMPH BOJOMPOBOAMMOCTH TOCTHIIAIOIINX
nopox e Meree 300m7/cyT. [ MOHUKEHHS YPOBHS TPYHTOBBIX BOJ HA OTAETBHBIX
y4aCTKaX MPOSKTUPYIOT BEIOOPOYHBIN JPEHAK.

Jle6ur Q (M%/cyT) HECOBEPLICHHOH CKBAKHHBI B HEYCTAHOBHBIIEMCS PEKHME

JBHYKCHHS ONPECIISIOT 10 ypaBHeHHIO (puc. 2.35)

4nkHS

Q=
BRI

V-

(2.41)

rZ
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rae K - koadpdunmenT GpuibTpanuu BOIOHOCHOTO ciosi, M/cyT, H - ero mMomi-
HOCTb, M; S - TOHWKEHUE YPOBHSI BOJIbI B CKBAKHUHE MIPH OTKAYKE, M; PEKOMEHIYEeTCSI
NpUHUMaTh S<<05#; { - BpeMs OTKAa4KH, CyT, [ - HAPYKHBIA PAIUyC CKBAKUHBI

V. . 2/ o
(c yueToMm rpaBUiHON OOCHINIKH), M; @ - KO3()PHUIUEHT ypOBHETIPOBOAHOCTH, M /CYT;

el (2.42)

rzie B - koddduIHenHT BogooTaun;, ¢ - Ge3pazMepHoe (BUIBTPAIOHHOE COPOTHB-
JICHWE, YYHTBHIBAIOIIEE HECOBEPIICHCTBO CKBAKUH [0 CTENCHH BCKPBITUS TLIa-

cTa, g=f(lp/H, H[r). Ins coBepienHoi apeHsnl = 0.

Puc. 2.35 -Cxema aeiicTBHS BEpTUKAIBHON CKBaKHHBI

[To maHHBIM ombITa, yJIEAbHBIA N1eOMT HA 1 M rIyOMHBI OTKAUKU JIPEHAKHBIX
KOJIOAIEB cocTaBiseT oT 4...5n/c mist cyrmuaucTeix rpyHToB no 30...50m/c ans ra-
JIEYHUKOB.

Pagnyc obGmactu nmutanus R (B M) BepTUKAIbHOW CKBaXUHBI U JUTHUTEIHLHOCTh
oTkauku t, HeoOxoauMoOM 1711 obecrieueHusl TpeOyeMoil HOpMBbI OCYIIEHHS Hoc, BbI-

YUCIISIIOT 110 popMyiam

R=yQt(BH,,), (2.43)

t=prRH,. Q. (2.44)
CucremMaTHYeCKUd BEPTUKAIBHBIA APEHAX PaCIiOjaraloT Ha OCYIIaeMOM Tep-

pUTOpPUM IO yrjaM, KBaJpaTHOM WM PABHOCTOPOHHEHW TPEYTrOJbHOW CETKHU

(puc. 2.36).
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Puc.2.36 -Cxema pa3MenieHus: CHCTEMaTHYECKOTO TUIOMIATHOTO JpeHaXa:
a u 6 -no K6aopamuoU U mpey2oibHOl PAGHOCMOPOHHELL cemKe

OTkayka BOABI MOXKET MPOU3BOJIUTHCS U3 KaXKI0M CKBaKMHBI OTAENbHO. [Ipn
HeGoIbINX ne6uTax (1o 100M°/4) 1 HeGOMBIIMX PACCTOSHUIX MEKIY CKBAaKHHAMU
panuoHaigbHee 2-4 CKBaXKHUHBI C TOMOIIBIO CU(OHHBIX TPYOOIPOBOJOB COEIUHSATH C
OJIHOM IIEHTpaJIbHOM, OTKYyJ1a U OyAeT MPOU3BOAUTHCA OTKauka BOJbl. IlepeTok BOzbI
U3 OOKOBBIX CKBAXXUH B LEHTPAJIbHYIO MPOMCXOAUT Osiarojaps pasHOCTH HAIoOpoOB
BOJIbI B HUX.

JlpeHaxxHple CKBaXHHBI 000PYIYIOT OOBIYHO MOTPYXHBIMA HACOCHBIMH YCTa-
HoBkamn Tima DI[B ¢ momaueii 85...300 m°/u. OTkauka BOABI M3 BEPTHKATBHBIX
CKBOXMH OCYIIECTBISICTCS B BECEHHHU TIpeAnoceBHOW mepuox (He Ooiee
10...15¢cyT), a TakKe BO BpeMsi OOMJIBHBIX JISTHUX U 3aTSKHBIX OCEHHUX JOMKICH.

Bo Bpems oTkauku B paauyce A0 50 M BOKpPYTr CKBaXXMHBI 00pa3yeTcsl JOBOJIb-
HO TIy0OKast BOpOHKa Jaenpeccuu, omHako dyepe3 0,5...1,5cyT. mocne ocTaHOBKM Ha-
COCOB YPOBHH T'PYHTOBBIX BOJI BHIPABHUBAIOTCS, BOPOHKH 3AMOHSIOTCS BOJIOW U TO
BCEH OCYyIIaeMOIl TEPPUTOPUN YCTAHABIMBAIOTCS MPUMEPHO OJMHAKOBBIE TITyOWHBI

OCYILICHHUS.

B 3acynumiBeie mepuoibl, KOT/ia YPOBEHb I'PYHTOBBIX BOJ OIYCKAETCs TIIyOxkKe
ONTUMAJILHOTO M PACTCHHS HAUYMHAIOT MCHBITHIBATH JEPUIIUT BIarv, BEpTUKAIbHBIC
CKBQKMHBI MOHO BKJIIOYATh ISl TTOJA4YM BOJBI HA yBIIaxkHeHHE. [Ipu aToM neneco-
00pa3HO ycTpauBaTh 0ACCEMHBI CYTOYHOTO PETYIMPOBAHUS, KOTOPhIE HEOOXOIUMBI
JUTSI HAKOILJICHUSI W TIPOTPEeBaHUs TPYHTOBBIX Boja. M3 OacceitHa Boga HACOCHBIMH
CTaHIMAMU TOJIACTCSA K JIOKJIECBaJIbHBIM MamnHaM «Bomxanka», «@Dperat» u ap. B

9THUX YCIIOBHUAX OCYIIUTCIBbHO-YBJIAXHUTCIIBHBIC CHUCTCMbI C BCPTHKAJIBHBIM JpCHA-
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KeM obecrieunBaroT skoHOMuYeckuit 3pdext He menee 200 $fa mo cpaBHEHHUIO C

CUCTCMAaMU I'OPU30HTAJIIBHOI'O APCHAXaA.

Pexum pa6OTBI BCPTUKAJIBHOI'O APCHAKA aBTOMATU3UPYIOT, YTO oOecrneynBaeT

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

B ycnoBusix, korna BepXHUM Cl1aOOBOAONPOHUIIAEMBIH CIOH MOLIHOCTBIO 0
10... 15m noacTunaercst BOAOHOCHBIM T'OPU30HTOM C IPYHTOBO-HAIOPHBIMU BOJAMU
MPUMEHSAIOT KOMOMHUPOBAaHHBIN TOPU30HTAIBHBINA U BEPTUKAIBHBII IPEHAX.

BeprukanbpHas yacTh ApeHaka 00ecleunBaeT pa3rpy3Ky BOJOHOCHOIO IIacTa
U CHIDKAeT B HEM HAIop M TEM CaMbIM CHUXKAeT MOANUTHIBAHHE BEPXHETo cIaboBo-
JOTIPOHMIIAEMOIO CJIOSl HAIIOPHBIMU BOJAMHU U ITO3BOJIIET YBEIMYUTH PACCTOSTHUE

MCIKAY I'OPHU30OHTAJIbHBIMU JPCHAMMU.

2.10. Tunbl ¥ 371eMEeHTHI OPOCHTEIbHBIX CHCTEM.

Cnoco0bnI M1 TEXHUKA MOJIUBA

ODOCleefleClﬂ cucmema - I3TO KOMIUICKC B3aMMOCBA3AaHHBIX COOpY)KCHHﬁ,

3IaHUHN U YCTPOMCTB, 00ECIEUNBAIOIINNA B YCIOBUSIX HEJOCTATOUHOT'O €CTECTBEHHOTO
YBJIQXKHEHHS] ONTUMAIBHBIN BOJHO-COJEBOM PEKUM MOYBBI ISl MMOJTYYEHHUST BHICOKUX
U YCTOMYMBBIX YPOXKAEB CEIBCKOXO35UCTBEHHBIX KYIBTYP.

Tunbl OpocUTENbHBIX CUCTEM: OTKPHITHIC, 3aKPHITHIC 1 KOMOMHUPOBAHHEIE.

Cornacuo JIBH B.2.4-1-99 denuopaTuBHBIE CUCTEMBI U COOPYKEHUS», B CO-
CTaB OPOCUTEIHLHON CHCTEMBI BXOMST CIICIYIOIINE OCHOBHBIC 3JIEMEHThI: NCTOYHUK
OpOILIEHUS; BOJ03a00PHOE U PHIOO3AIIUTHBIE COOPYKEHHUS; HACOCHBIE CTAHIIMU; OPO-
CUTEJIbHAs CETh, COCTOSIIAS U3 pacHpeleNuTeIbHbIX KaHAJIOB, JIOTKOB WM TPyOoO-
MIPOBOJIOB; BPEMEHHAsI OPOCHUTEIIbHASI CETh; MOJIMBHBIC U JIOK/ICBAIbHBIC MAITUHBI;
JIPEHAXKHO-COPOCHAs! CeTh; BHYTPUCHUCTEMHBIE THIPOTEXHUUYECKUE COOPYKEHHUS; CO-
OpY>KEHHSI U yCTPOMCTBA Ha 3aKPBITOM OPOCHUTENBHOM CETH; CpelICTBa yNpaBJICHHUS,
aBTOMATHUKH, JIEKTPOCHAOKEHHSI U CBSI3H; JIECOIIOJIOCHI; TOPOTH; TPOU3BOJICTBEHHBIC
U KUJIbIE 3[]aHUs SKCIUTYyaTallMOHHOM CITy»Obl. B HEKOTOPBIX clydasx opocHUTeNbHas

CHUCTCMA MOXKET HC UMCTb OTACJIbHBIX DJICMCHTOB.
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Cnoco0 opouieHHs - 3TO MPUEM, C MIOMOIIBIO KOTOPOrO0 OCYHIECTBISIOT MPO-
CKTHBIM PEXUM OPOIICHUS CEbCKOXO3SIMCTBEHHBIX KYJIBTYp MYTEM pacHpeeeHus
BOJIBI IO TIOJIF0 B HEOOXOIMMBIX KOJIMYECTBaX U B Tpebyembie cpoku. Kaxkmomy crio-
co0y OpOIIEHUSI COOTBETCTBYET ONPECICHHAS OPOCUMENbHAA CeMb U MEXHUKA NO-
auea.

TexHHKa MOJMBA — 3TO KOMIUICKC MEPOIPHUSITHI, COOPYKEHHI, 000pymoBa-
HUS U MAallliH, C MTOMOIIBI0 KOTOPBIX OCYIIECTBISETCS TOT WM MHOM criocod opoiie-
HUSL.

B mennopaTuBHON MpakTHKE pa3iHyaloT MATh CIOCOOOB OPOIICHHS: MOBEPX-
HOCTHBIU, JIOKJEBaHHUE, MEIKOAHUCIIEPCHOE MoKAeBaHue (YBIKHEHHE), BHYTPUIIOU-
BE€HHBIN U ITOA3€MHBIH.

Ilosepxnocmuwtii cnoco6 opomeHus (MOJNMBA) SBISCTCS CaMbIM JIPEBHUM U
Hanbosiee pacrnpocTpaHeHHBIM. [Ipy MOBEPXHOCTHOM TIOJMBE IMOYBA YBIAKHICTCS
MyTeM TIOTJIONICHHSI BOJBI, TIOJJaBAEMOM HA TIOBEPXHOCTH OPOIIAEMOTO TMOJISI CILIOII-
HBIM CJIOEM WJIH B BUJIE OTJCJIBHBIX CTPYH.

IToBepXHOCTHBIH €MOCO0 MOJTUBA UMEET YEThIPE Pa3HOBUIAHOCTH: 10 OOPO3-
0am; no NOAOCAM; CHIOUIHBIM 3aMONIEeHUEM; 8bI0OPOUHBIM 3AMONIEHUEM.

Ilpu nonuee no 6opo3dam Boma IBIKETCS IO HAPE3AHHBIM TIO0 MO0 yTTyOJIe-
HUsIM (00po37aM) He TI0 BCel TTOBEPXHOCTH, @ TOJIBKO B MEXKIYPSABSX, IIPH 3TOM I0]T
cioeM Boabl Haxoautcs auiib 20...30%moBepXHOCTH MOYBHI. Y BIAXKHEHHUE MOYBBI
MEXTy 00p03aMH MPOUCXOAUT ITyTEM PaccachIBaHUS BOJIBI IO KAITHILIISIPAM.

Ilpu nonuee no norocam Boia IBUKETCS TOHKUM CIIOEM 10 MOBEPXHOCTHU BbI-
POBHEHHBIX JJIMHHBIX y4YacTKOB (IT0OJIOC) W B MpPOIECCE TBMKCHUS BIUTHIBACTCS B
TIOYBY.

Ilpu nonuee cnaowinvim 3amonnenuem HeOOIBIION YIaCTOK MOJS — Y€K, Or-
pPaXIEHHBIA MO TIEPUMETPY BAJIMKOM, 3aTOIUISIOT BOJOHM, KOTOpas HAXOISACh B CO-
CTOSIHUHM TIOKOSI, TPOCAYMBACTCS B IMOYBY, YBIAXKHSIS €€.

Ilpu nonuee 6v160pounvIM 3amonnenuem BOAOW 3aTAIIMBAIOT HEOONbIINE

Y4aCTKH OTACIIBHBIX paCTCHHﬁ.
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[ToBepxHOCTHOE OpOIICHHE UMEET CIEAYIONINEe OCOOEHHOCTHU: TEPUOAUYHOCTD
IMOJINBOB, 3aIiachbl BJIarkd B IIOYBE pacxoayroTcsa B MCKIIOJIMBHBIC HepI/IOI[I)I; YBJIAKHSA-
€TCSl MPEUMYILIECTBEHHO TOJIBKO MOYBa; 0OJIbIIME KOJeOaHUs BIAXKHOCTU TMOYBHI B
IIEPUOJ MEXKIY [OJIUBAMU.

JoxkneBaHue — 3TO Croco0 MOJIMBA, MPU KOTOPOM BOJIa pacrpeaessercs Hajl
MOBEPXHOCTHIO TOJISI B BUJE JOXKAS CIEHUATbHBIMU MalllMHAMH, YCTAaHOBKAMU WM
arperaramu. OcobeHnocTtu JOKICBAHU. YBIAKHACTCA 1104YB4, PACTCHUA U IMMOA3CM-
HBIM CJIOM BO3Ayxa, IIyOMHA YBIAXXKHEHUS MOYBBI, KaK MPaBUJIO, MEHBIIIE, YEM TPH
IMOBCPXHOCTHOM IMOJINBE; BO3MOJKHBI YaCThIC IMMOJNBBI MaJIbIMU HOpMaMH, 4TO CO31acT
0oJiee paBHOMEPHOE YBIIAKHECHUE TTOYBBI.

MesikoaucnepcHoe (a3po30J1bHOE) YBJIAKHEHHE - HOBBIN CITIOCOO OPOIICHUS,
CYIIHOCTb KOTOPOTO COCTOUT B PACHPEAECICHUH MTOJIMBHOMN BOJIBI B BUJI€ METbYANIIINX
Kamneyiek (a’po30Jeii), MOKPBHIBAIOMIMX pacTeHHus. Ero 0coOEHHOCTH: CHIIKCHHE
TpaHCIUPAIMK BJIard pacTeHUSIMHU; CO3/IlaHUE ONTUMAIbHOTO MHUKPOKJIMMAaTa BOKPYT
pacTeHMii; YyCTpaHEeHUE BIUSHUS aTMOCHEPHOI 3aCyXU; COXpaHEHUE CTPYKTYphI TOY-
BbI; HE YBJIQXHSET MOYBY.

BHyTpHIIOYBEeHHOE OpOLIEHHE OCYIIECTBIAETCS IIyTEM BBEICHHUS BOJBI B Ia-
XOTHBIN CJIOM MOYBbl. BHYTpUIIOUBEHHOE OPOIIEHUE MO3BOJISIET. YMEHBIIUTh UCIA-
pEHUE C MOBEPXHOCTH MOUBbI; COXPAHITH CTPYKTYPY MOUBBI; MOJIEPKUBATH OMpeie-
JICHHYIO TIyOMHY YBIQ)KHEHHS TOYBBI; 00ECIICUNBATh HETIPEPHIBHOE BOIOCHAOKEHHUE
pacTECHUM.

IMoazemHoe opomeHue (cCyOmppuramms) IpeICTaBISICT COOOW YBIAKHCHHE
AKTUBHOT'O CJIOS IOYBBI ITYTEM HMCKYCCTBCHHOI'O IMOABEMA W MOAACPKAHUA YPOBHA
IPECHBIX TPYHTOBBIX BOJ. Ero 0COOEHHOCTH: BO3MOXXHOCTb MCIOJIB30BAHUS TOJIBKO
npu Oe3yKJIOH-HOM penbede; BO3AEHCTBHE OrPAaHUYUBACTCS TOJBKO MOYBEHHO-
TPYHTOBBIM CJIOEM, HE OKAa3bIBaCT 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, MoTjaomacTCs CI0 1 HAKAIUIMBACTCA B IIOpaAX. B IMpoLeCCe 1oriio-
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IICHUSI ¥ JIBIDKCHUS BOJBI B TIOUYBOTPYHTAX paszinuyaioT aABe (a3bl. snumovisarue u
Purvmpayuio.

BnutrbiBaHMe mnpeacTaBisieT coOoi mepByro a3y HACHIIIEHUS TOYBOTPYHTA,
KOT/Ia TIOJIMBHASI BOJA TOCTIEAOBATEIIBHO 3aMoJHAEeT cBOOO HBIE TOpHI. [Ipu monmBe
0 TI0JIOCaM U JI0kKIEBAaHUEM BOJIa, BIUTHIBASICh, MIEPEBUTACTCS BHU3, a TIPH MOJIUBE
o 00po3/1aM —BHU3 U OJHOBPEMEHHO B CTOPOHBI U BBEPX IO KAMUIUISIPAM.

CKOpOCTh BIUTHIBAHUSI U3MEHSICTCS B 3aBUCHUMOCTH OT COCTOSIHHSI TIOBEPXHO-
CTH TIOYBBI, €€ MEXaHMYECOr0 COCTaBa M BIAXHOCTH. M3MepsieTcs B MM WIH M B
¢JIMHUILY BpeMeHU (MUH, 4, CyT). B 3aBHCHMOCTH OT CKOPOCTH BITMTHIBAHUS ITOYBOT-
PYHTHI TIOJP3ACISIOTCSA HA TPH THITA: cllaboBoonponuIiaemMbie (MeHee 50 MM 3a mep-
BbIM 4yac BNHTHIBaHUSA); cpeaneBomonponuiaempie (50...150MM); crIbHOBOIOMIPO-
Hunaembie (0oee 150 MM 3a mepBbIi yac BIUTHIBAHUA).

[Tocne MONHOrO HACHIIMIEHUS] MOP MOTJOIIEHHE BIArd MOYBOM MEPEXOJIUT B
cieayronyo ¢asy - ¢pazy gpuasmpayuu, KOTOpask MOXKET OBITh BEPTUKAIBHOMN (IIpo-
CavyMBaHUE ITOJIMBHON BOJIBI BHU3) WJIM TOPU30HTAIBHOHN (IBHYKEHUE TPYHTOBOM BOIBI
10 BOJIOTIPOHHUIIAEMOMY JIOXKY).

CrnenoBaTeNnbHO, B HaYaJie MOJIMBA CKOPOCTHh MOTJIOMICHUS BOJBI MTOYBOM OKa-
3bIBA€TCSI HanbOoJIee BHICOKOM, a CO BpEMEHEM, M0 Mepe HACHILIEHUs MOp BOJON Ha-
pacTaHusi MyTH GUIbTPALIMM, OHA YMEHbBIIIAETCS U MPUONIMIKAETCA K TTOCTOSIHHOM 7S
paccMaTpUBAEMOTO TUIIA TIOYBOTPYHTOB BEIMYHHE — CKOPOCTH (DHIIBTpAITUH.

Texnuka no8epxHocmHo20 cnocoda opouieHus

IMosiuB mo Oopo3xamM — Hanboyiee COBEPIIECHHBIN CIIOCOO CaMOTEYHOTO IIO-
BEPXHOCTHOTO OPOIICHUS — MPUMEHSETCS VIS MOJIMBa MPEUMYIIECTBEHHO MIMPOKO-
PSTHBIX MPOMAIIHBIX KYJNbTYp (KyKypy3a, caxapHas CBEKJa, OBOIIH, XJIOMYATHHK,
IUIOZIOBBIC W SATOJHBIC HACAXKIACHUS | JIp.). [I[puMeHsIeTCS Ha HE3aCOJCHHBIX MOYBaX
Ha TeppuTopuu ¢ ykiaoHamu He 6onee 0,03, Tak kak npu OoJbIlIeM YKJIOHE BOJa pas-
MOET 00pO3/ibl, CMOET MTOYBY U BBI30BET €€ APO3HIO.

Knaccuguxayusa u ycmpoiicmeo noauensix 60po3o:.

1. TTo rayObune Gopo3zsl moapasaeisatorcs Ha: menkue (8...12 cMm); cpeanue

(12...18cm); rimy6oxkue (18...25¢cm).
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2. o mpOoTOYHOCTH - Ha IPOTOYHBIE (HE3ATOILISICMbIC) M TYTIbIC (3aTOILIICMBIC).

3. 1o mpoduito coueranusi — Ha mapabOIUYECKUE, TpaneuogalbHbIe, ¢ Oep-
MO, ¢ Teppacamu, OOpO3/AbI-IIeaH; 0 JnHe — Ha KopoTkue (60...250m) u mimnHe
(250...500m).

4. Tlo cremneHu CEIbCKOXO3SIMCTBEHHOTO HMCIOJIB30BAaHUS — Ha 3aceBacMbie U
He3aceBaeMbIe.

[TomuBHBIE OOpPO3IBI HApPE3alOT HABECHBIMU KYJIHTHBATOPAMU-OKYYHUKAMHU
KOH-2,8; KOH — 2,491; KPH - 4,2u nap.

Bopo3apl UMEIOT MPEeuMyIIeCTBEHHO Mapa0oNnYecKoe WM TpamereuaaibHOe
cedeHue ¢ mupuHoi 1o aHy 8...10cwM, ¢ 3amoxxeHnem oTkocoB 1:1.

['myOuHy MOJUBHBIX O00p031 MpUHUMAKOT 8...25 cMm. PaccTosiHue Mexay HUMHU
3aBUCUT OT BOJOTMPOHHUIIAEMOCTH W KalWUIPHBIX CBOWCTB TOYB M JIOJDKHO OBITH
NPUHATO TaKUM, 9YTOOBI KOHTYPBI YBIAKHEHHUS JBYX COCEIHUX 00po3. cMBbIKaIUCh. C
Y4ETOM O3TOTO PACCTOSIHHE MEXAy OOpo31aMy MPUHUMAIOT. Ha JIETKUX IOYBaX -
50...65cwMm, Ha cpeanux - 65...80u Ha TsoKenpIX TouBax - 800...100cMm.

Ilonue no menkum 60po30am MPUMEHSIETCS Ha XOPOIIO CIUIAHUPOBAHHBIX T1O-
JSX ¢ MEITKOCEMEHHBIMU KYJIbTYpaMHu Y3KOPSIHOTO CEBa. JIYKOM, MOPKOBBIO M JIp.
Menkue 60po3nbl UMErT Tiyouny 8...12 cM, mupuny nosepxy — 30...35cm. TIpo-
XOJISIT OHU B IMTAXOTHOM CJIOE€ M 00J1a/Ial0T XopoIei BojgooTaadeii. OnTuMaibHBIN yK-
non opormaemont Teppuropur — 0,0005...0,0039T0 XapakTepHO AJIs TOWM, TUTaBHEH
U JIeTIbT PEK.

Ilonus no enybokum mynvim 60po30am TPUMEHSIETCS sl TIOJMBA OBOITHBIX U
MPOMAIIHBIX KYJIbTYp Mpu ykiIoHax Tepputopun menee 0,002.I'mybuna atux 6opo3a
nocturaet 25 cM, a mupuHa — 60 cMm. bopo3npl 3amoyiHSIOT BOJIOM Ha TUIyOHMHY
18...20cM, mocrie yero mojaavyy ee mpeKpariaroT U Boja BIUTHIBaeTCA B MouBy. Jliu-
Ha 3aTOIUIIEMOU OOPO3/IbI 3aBUCUT OT YKJIOHA MECTHOCTH U MOXKET OBITh ONpe/eIcHa
o ¢hopmyiie

|=(h, — )/, (2.45)
riae hyu hy — riryOuHBI HAMOJIHEHUS] COOTBETCTBEHHO B KOHIIC U TOJIOBE OOPO3/IbI,M;

| — YKJIOH JTHa OOPO3/IbI.

116



Ilonus no npomounvim 60po30am TPUMEHSIETCS I OPOIICHUS BCEX MPOTIAII-
HBIX KyJIbTyp npu ykionax teppuropun 0,002...0,02ITonuB MOXET OCyIIECTBIATh-
Csl C TIOCTOSIHHOM WJIM MEePEeMEHHOW MOJMBHOM cTpyei, 6e3 cOpoca u co cOpocom.
Yame npuMeHsIeTCsl OB MIEPEMEHHON CTpyel. BHavane Boay momarot ¢ pacxoaom
1...3 a/c. Korpa Boma npoiiner 85...90%xauabl 00pO3/1bl, pacXo] YMEHBIIIACTCS 10
0,5...1x/c.

[TonmmB MO MPOTOYHBIM OOPO3/1aM 3aBUCUMOCTH OT BIIAXXHOCTH MOYBHI, TITyOu-
HBI 3aJIeTaHUsl TPYHTOBBIX BOJI, IEPHOJA POCTA M PA3BUTHUS PACTEHUM MOXKET MPOBO-
TUTHCS B KAXKI0€ MEXAYPAIbE WIH depe3 MeKaypsabe. [Ipu monmBe dyepe3 Mexmy-
psabe ToMBHAS HOpMa cHUXkaeTcs Ha 45...50%,a npou3BoIUTEILHOCTh TPYAA TIO0-
BhIlaercs Ha 35...40%.

Ilonus no 60opozoam ¢ meppacamu SIBISETCS PA3HOBUIHOCTHIO MOJUBA T10 TIPO-
TOYHBIM 00po3aM. CyTh €ro 3aKII0YaeTCsl B TOM, YTO MOJUBHBIE OOPO3/bl HAPE3AIOT
Ha PAcCTOSHHUM, PaBHOM JBOWHOW mupuHe Mexaypsauid — 120...140cm oxna oT
JIPYTO; MEXIy HAMHU HACHITIAIOT HEOONBIION BaMK. MEXTy BaJIMKOM U TOJMBHOM
0opo3snoit oopasyercst Hebombinas (20...21cM) Teppacka, Ha KOTOPYIO BbICAKHBAIOT
paccagy OBOIIHBIX KyJbTyp. Teppacku MO3BOJIIOT PaccagornocaT0YHbBIM MallnHaM
Jy4lie 3aeNbIBaTh paccaay B Mo4YBy. bopo3abl-Teppackl Hape3aroT 10 MOCAIKU CIie-
UaIbHBIMA OKYYHUKAMH, HaBEIIMBAEMBbIMH Ha KyJbTUBaTOp-oKyuyHuk KOH-2,8.

Tlonué no 6opozoam — wenam MPUMEHSIOT JJIS1 TIPOBEICHUS BIAro3apsIKOBBIX U
NPEANOCEBHBIX MOJUBOB OOJNBIIMMH OJUBHBIMA HOPMaMH Ha y4acTKaxX ¢ HEJIOCTATOY-
HO POBHOM MOBEPXHOCTHIO M HA TMOYBaX CO cIab0il BOIOMPOHUIIAEMOCTHIO. bopo3pl-
mend — OOBIYHBIE OOpO37bl, B JHE KOTOPBIX JIENAIOT  IIENb rITyOuHOU
17...20cm u mmpuHo 3,5 cM. obias rimyonHa 6oposabi-mend — 35...40cMm. Jnmuny
WX MPUHUMAIOT TaKyIO K€, KaK ¥ B HE3aTOIUIIEMBIX 00pO3/ax, a pacxo]l BOJbI B KaXkK-
Iyt0 O0pO31ly yBEIMYMBAIOT B 2...3 paza. B cBs3u ¢ 3TUM NPOU3BOIUTENHLHOCTh TPY/Ia
YBEJIMYUBAETCS B HECKOJIBKO pa3 MO0 CPABHEHUIO C MOJIMBOM 10 OOBIYHBIM 0OpPO3/1aM.

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

nonaenarenem-menepesom BIIIH-2 umu BIITH-3. [To 6opo3aaM-11iensM MOKHO MPOBO-
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TUTh W BETETAIlMOHHBIC TOJUBHI OBomeld u kapTodens. B atom cimydae 6opo3mbl-
IS Hape3aroT Yepe3 MEeKIypsabe.

Ilonusé no onunnviv 60po30am. ITOT CIOCOO MOJTUBA MOXKHO HUCIIOJB30BATh Ha
XOpOIIO BRIPOBHEHHBIX yyacTKax ¢ ykiaoHamu He MeHee 0,002u Ha mouBax co cpen-
Hell U c1abo0ii BOAONPOHUIIAEMOCTHIO TIPU TITYOMHE 3ajieTaHusi TPYHTOBBIX BOJ Ooee
2 m. [Ipu monmBe Mo JUTMHHBIM 0OpO37aM OJHOBPEMEHHO BKIIOYAETCs B paboTy 10
100 6opo31, uTo COCOOCTBYET 3HAYUTENFHOMY YBEIMUEHUIO MPOU3BOAUTEIHLHOCTH
TpyZa MOJTHBAIBITUKOB.

JlnnHa 60po3/1 3aBUCUT OT MEXaHUYECKOIO COCTaBa MOYB, YKJIOHA OPOIIAEMOT0
ydacTka U MoxeT gocturats 500 m.

Jliist obecniedyeHrss BOJONOAYM OJHOBPEMEHHO B OOJIBIIIOE YHCIIO TIOJUBHBIX
00po371 BEIBOAHBIC OOPO3/IbI HAPE3AIOT MO0 TOPU3OHTAISIM ¢ YKiIoHOM He Oosee 0,001.
PaBHOMEpHOE yBIIa)KHEHHE MTOYBHI TI0 JUTMHE OOPO3/1bI, 0COOCHHO MPH YKIOHAaX Oojee
0,003,nocturaercs myreM MpoBeICHUS MTOJTMBOB IIEPEMEHHOM CTpYeH.

[Tpu monuBe Mo OOpO3/1aM MOXHO TIOJB30BATHCS PEKOMEHIAIMSIMU HAYy9IHO-
UCCIIEI0BATEIbCKUX yupexaeHui (Tabmi. 2.6).

OcHogHble HedOCmamKu noauea no 60po3dam. HEPaBHOMEPHOE YBIAKHEHHUE
TIOYBHI TI0 JUTHHE OOPO3bl, HEBBICOKASI TPOU3BOJUTEILHOCTD TPY/1a TOJUBATBIINKOB
(0,4...2,Gra 3a cMeHY), HEBO3MOXHOCTh MOJa4ud HEOONBIINX IMOJMBHBIX HOpM. He-
CMOTpS Ha 3TO, MOJMB 1O 00pO3/1aM MIMPOKO HcToib3yeTcs B CpenHeit A3uu u apy-
THX paiioHaX MPH BBIPAIIMBAHNY XJIOMMYATHUKA, OBOIICH, TEXHUYECKUX KYIBTYP.

IMo1MB HAMYCKOM IO MOJIOCAM - TIPUMEHSIOT JIJISl KYJIbTYP Y3KOPSIHOTO IIO-
CeBa: 3ePHOBBIX KOJOCOBBIX, OJTHOJICTHUX U MHOTOJIETHUX TPaB, MOPKOBH, JIyKa U JIp.
[Tpu sTOM BOAA ABMXKETCSA IO MOBEPXHOCTH TOYBHI, TIOKPHIBas €€ cioeM 2...3 CM.
Jyist HanpaBIeHUS JIBUKEHUS BOJIBI MTOJIOCY C IBYX CTOPOH OTPAHUYUBAIOT BaTMKAMH
(mayammu) wm 6opo3naamu. [Ipumensiercs Ha Tepputopusx ¢ ykaonom 0,002...0,02.

Knaccugpurayus u ycmpoticmeo nosoc. Paznuyaior Tpu BUAA MOJIHBA TIO TOJIO-
caM. C TOJIOBHBIM, OOKOBBIM M KOMOWHHMPOBAHHBIM HAITyCKOM BOJIBI Ha MOJUBHYIO

0JIOCY.
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Tabmuma 2.6 -PekoMeHIyemMbIe mapaMeTphl MMOJTUBHBIX O0PO31T

. E g . bopo3abl bopo3abi-menn ITosockl
- -~ ot -
= =) =~
g" g >E E < [>) 3} a
zz2f =& | = %% = |53 R
) E =5 s 5 < H < - < )
Es =5 FEE = 2 S = 2 S = =
S 2 w5 =z I = S = = S = = 2 =
= S = Q9 = L 9 = =
2z | S = %1 = | XE = 2
2 E = § 3
CEE =
MeHee 0,002... | 250...300| 1,2...1,5 250...300| 2,4...3,0| 250...300 6...8
0,15 0,004
(um3kast) 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...1(
(cpennsst) | 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...1,8 200...250| 2,4...3,0| 200...250 8...1(
0,007
0,007... | 250...350| 1,0...1,2 250...350| 2,0...2,4| 250...300 6...8
0,010

[To mupuHe mostockl Aensarcs Ha y3kue (1,8...4,2M) u mupokue (10 35 M), a

1o juiiHe - Ha KopoTkue (10 50m) u amunabie (10 500M).

Jlnis ycTpoiicTBa mosoc npuMeHsitoT nonocozaenarens [TAJI-K3VY-0,3, Banuko-

nenarens BITY-0,7, monocoo6pazoBaTenu puKepHOTro TUNa U apyrue opyaus. [pu

HApPE3KEC II0JIOC CTPEMATCA K TOMY, YTOOBI BaJIMKH, OI'PaHUYUBAIOIIUC UX, ObLIH Ta-

pamtensHbl. [1lupuHa mosioc garmie Bcero npuHuMaeTcs paBHou 3,6 4,2 M, a BeIcOTa

BAaJIMKOB IIOCJIC UX YCAAKU — HC MCHCC 15 cm. HpeI/IMYHICCTBCHHO nonocoo6pa3013a—

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

BaMKOB. [Ipyu ycTpoiicTBe MOJIOC BaJMKOAENATENIMHA BAOJb BAJIIMKOB O0pa3yroTcs

pe3epBbl IIyOnHOM 6...12cM, 4TO 3aTpyaHSET PAaBHOMEPHOCTh PACIIPEACIICHUS BOIbI

IO IWPHHC ITOJIOCHI.
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[Iupokue MOJIMBHBIE IMOJIOCH OIpaHUYUBAIOT BHICOKUMU (10 30 M) | 1MOJIOTH-
mu (M=3...4)oTkocamMu. Pa3paBHUBAIOT UX MTOJIOCO/IEIATEIIMU-PA3PABHUBATEIISIMHI U
BOJIOKYIIIAMH.

Ilonus ¢ 2onoeuvim nyckom. IIpUMEHSIOT TIpPW MPOAOIHLHOM  YKJIOHE
0,002...0,011 nonepeunom He 60siee 0,003.Boga n3 BpeMEeHHBIX OpOCUTEIICH, MOJIe-
BBIX TPYOOITPOBO/IOB MJIM BBIBOJHBIX OOPO3 MOCTYIAET Ha MOJIOCHI IMUPUHOMN B OJIHH
(3,6 wm 4,2m) wim nBa (7,2wmm 8,4 M) ipoxojia TUCKOBOH cesuiku. Banuku ycrpan-
BAlOT OJHOBPEMEHHO € TTOCEBOM. [IpH rmoceBe 3epHOBBIX U TPaB UX 3aCEBAIOT.

[TonuB HamycKOM IO TOJIOCaM, KakK MpaBWJIO, MPOBOIAT HOPMOH J0oOeranHws,
T103BOJISIONICH YMEHBIINTH TToMHBHBIE HOpMbI ¢ 900...1000m>/ra 10 500...700m°/ra.
IIpu 3TOM TOAAaYy Ha MOJOCY MPEKpaIlarT, Korjaa Boaa npoiaet 75...85% mimuHbl
ITOJIOCHI.

[TonMB MOKHO OCYIICCTBIISITh M MTEPEMEHHON cTpyei. [ cMayuBaHus 1MOJIO-
cel ogaroT pacxod Boasl 10...151/c u 6onee Ha 1 M HIMPUHBI MTOJIOCHI, & 3aTEM €ro
yMEHBIAIOT B 2...3 pa3a. [Ipu AMHHBIX ToJTocax yAeNbHBIA pACcX0]l BOJI HE CICIy-
eT IPUHUMATh MeHbIIe 3 JI/c, TaKk KaK 3TO HE TOJIKO YBEJIMYMBAET CPOKH IOJIUBA, HO
¥ HE J1aeT PAaBHOMEPHOTO MOKPBITHS MTOBEPXHOCTH TOYBHI BOJIOW. J[TMHA mostoc 3aBu-
CUT OT MEXaHWYCCKOTO COCTaBa, BOJIONIPOHUIIAEMOCTH TIOYB M YKIIOHA.

Ilonus c 6oxo6viM nyckom MPUMEHSIOT TIPU MPoA0JIbHBIX ykioHax 0,02...0,03,
CJIO)KHOM MHUKpopenbede n nonepednom ykione 6onee 0,002.1lomockl ¢ 60KOBBIM
IIyCKOM BOJIBI OT/ICIISIIOT APYT OT Apyra HE BaJUKaMHM, a BBIBOJHBIMU OOpO31aMHU TITy-
ounoit 25...30cwm. llIupuny mosoc npuHUMAIOT KPATHOM IIUPHUHE CESITKU.

[TonmuB ¢ GOKOBBIM ITyCKOM IIEI€CO00pa3HO MPUMEHSTH Ha TSDKEIBIX CYyTJIUHU-
CTBIX TIOYBaX. Pacxo bl BOJBI IpH 3TOM MoBbIeHHbie — 25...1001/c. Bona Ha moo-
Cy TOCTYIAaeT Yepe3 BOJAOBBITYCKH WU MPOKOIBI. PacCTossHIEe MEXTy HUMH TO0U-
paroT Tak, 4ToOBl Beep IABMIKEHHUS BOJBI M3 OJHOTO BBITYCKa CIUBAJICA C IPYTHM.
VY nenbpHBIA pacxoa BOABI Ha 1 M IIMPUHBI TTOJIOCH! YCTAHABIMBAIOT OMBITHBIM ITYTEM.
Jmmna nonoc mocturaer 300 M u Gosee. [Ipon3BoAUTENEHOCTS TPy/la TIPHU TIOJIUBE

HeBbicokass — 0,8...1,5ra 3a cmeny. HemocraTtku: HepaBHOMEPHOCTb YBIAXHEHUS
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MOYBHI, OONbIINE MOTEPU BOABI Ha (GUIBTpALMIO B 00po3aax, HU3Kas MPOU3BOIU-
TEIBHOCTb.

llonuse ¢ KOMOUHUPOBAHHBIM NYCKOM TIPUMEHSIETCS TIPU CI0KHOM MHUKPOPEIh-
ebe u npoxonsHoM ykione 0,03...0,04na He crIaHUPOBAHHBIX WM CIA0OCIIIaHU-
poBanHbIX Mmomaasx. [llupuna monocel Moxket aocturath 15 M, a nauHa — 400 M.
VY aenbusiii pacxos Boasl 10...151/c Ha 1 M mmpuns! mosocsl. Boga mogaercs Ha mo-
JIOCY U3 BPEMEHHOTO OPOCHUTEINS U BBIBOAHON 00po31bl. KoMOMHMpOBAaHHBINA HAMYCK
BOJBl CIOCOOCTBYET IMOBBIIMICHUIO MPOU3BOJUTEILHOCTH TpyJa MpPU TOJUBE 0
2...2,5ra 3a cMeny.

IMosuB 3aTOomIeHMeM - JAPEBHEHIINI CHOCOO MOBEPXHOCTHOTO OPOLICHUS.
[IpumensieTcs npeuMyIlecTBEHHO JJIsl OPOILICHUS puca, JIUMAaHOM OPOLIEHUU U TPO-
MBIBKE 3aCOJICHHBIX TTOYB. Pee ero mpuMeHSIoT ISl OPOIICHUS JIFOIIEPH, KYKYPY3bl
U 3€PHOBBIX KYJIbTYP.

[TonuB 3aTorieHUEM MPOBOAAT HA OTPAKICHHBIX BaJIMKaX IJIOMIAKAX-YeKaX
wiomanpio 0,2...50ra. Yekn B pUCOBBIX XO3SHCTBAX MMEIOT TOPU3OHTAIBHYIO MO-
BEpXHOCTb. JlJi1 OOBIYHBIX TOJEBBIX KYJIBTYp OHM MOTYT HMETh YKJIOH
0,0005...0,001Bona, mocTynuBIIasi B 4K, 3aTOILISET €ro ciaoeM 5...15¢cM u BIuTHI-
BaeTcs B Mo4By. OCTaTOK BOBI MPU MOJUBE MOJEBBIX U KOPMOBBIX KYJIBTYp cOpachl-
BaroT. [Ipu nmosmBe 3aTONICHHEM MOJIEBBIX U OBOLIHBIX KYJIBTYP BHYTPH YEKOB MOXK-
HO Hape3aTh OOpPO3IbI WM TOJIOCHI, T.€. MPUMEHSATH CMEIIAHHBINA CIOCOO IMOIHBA.
[Ipu sTom oOecrieunBaeTcs OBICTPOE MPOABUKEHUE BOABI, 00Jiee paBHOMEPHO YB-
JaXHSETCS TouBa, cHWXkatorcsa moymBHbe HOpMbl ¢ 4000...5000 no 1200...
1500 m°/ra, mporcxomut Golee GBICTPOE OCBOOOKICHHE YeKa OT M3OBITKA BOJbI, TAK
KaK OOJIBIIMHCTBO CEJIbCKOXO3IMCTBEHHBIX PACTCHHUM HE BBIIEPKUBAIOT JITTUTEIBHOTO
3aroruieHus. KpaTtkoBpeMeHHOe 3aroruieHne (10 2...3 CYTOK) YIOBJICTBOPHTEIHLHO
NEPEHOCAT KYKypy3a, JIIolepHa, 03UMasi U sipoBasi MILEHULIbI, TYMEHB, OBEC, COPTO.

[TonoxkuTenbHOM CTOPOHOM MOJMBA 3aTOIUICHUEM SIBJISIETCSI €r0 BhICOKAs Mpo-
n3BouTeIbHOCTH (20...50Ta B CMEHY Ha OJIHOTO MOJIMBAJIBIIHMKA), KPYTJIOCYTOUHBIH

ITOJINB, BO3MOKHOCTD TIOJTHOM ABTOMAaTHU3alIUM IMPOLCCCa BOJOPACIIPCACICHU.
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OCHOBHOW HEIOCTATOK — 3HAYUTEIbHBIC (PUIBTPANMOHHBIC TIOTEPU BOBI, TO-
3TOMy moHBHBIE HOpMBI gocturaiot 3000m°/ra u Goee.

[Ipu opomieHuU KyJabTyp 3aTOIUICHHEM OYE€Hb Ba)KHO MPaBUIIBHO YCTAHOBHTD
pacxoasl BOJBI, KOTOPHIE 3aBUCAT OT CTEMECHH CIUIAHMPOBAHHOCTH W YKIOHA OpO-
[1aeMOM TEPPUTOPHH, TUIOIIAIA YEKA U TTOJIMBHOU HOPMBI.

CBsi3b MEXy 9TUMH (PAKTOpAMH OMUCHIBAETCS ypaBHEHUEM

o, = 0,0Im+0,243-21,51, (2.46)
e M - MONMBHAS HOPMa, M/ra; ¢ - YACIbHBIA PacXox BOIBI, 1/C; @, — IUIOMALb
9eKa, ra.

Yem MEHbINIE YKJIOH MOBEPXHOCTH UYEKa, TeM ObICTpee OH 3amonHseTcs. [Ipu
miomanu yeka 5...10ra, 4ToObl BEUIUTH MOJMBHYIO HOPMY 1000Mm°/ra HEO00XO0IUMO
UMeTh yaenpHbId pacxon Boabl 70...90mn/c-ra. [Ipu To¥ ke HOpMe, HO TIPH TUTOIIAIH
yeka 15...20ra yuenapHbIi pacxo g0keH ObITh yBeauuer g0 110...130m1/c ra.

IHonuB n0KA€BaHUEM - pAaCIbUICHUE OPOCUTEIHLHOM BO/BI MO ICUCTBUEM HUC-
KYCCTBEHHO CO37]JaBa€MOT0 HAmopa Ha MEJKHEe Kallld, KOTOPhIE B BHUJE MO Taja-
10T HA PACTeHHS U MOYBY, YBIAXHSA UX U MPU3EMHBIN CII0N BO3TyXa.

[TepBbie OMBITHI IO TPUMEHEHUIO TOJIMBA JOKICBAHUEM OBLIU MOCTABJICHBI B
Poccuiickoit umnepuu B 1875r. urxenepom I'.1. ApuctoBsiM. [To31HEE MOIUB HOXK-
JI€BaHUEM HUCII0Ib30Bajcs B ['epMannu, AHIIINM U IPYTUX CTpaHaX.

B nacrosimee Bpems B CHI' noxaeBanuem mnosuBaioT 40% oporraeMbIx I10-
mazaeii. B MonnaBun noxjaeBanue ucrnoiyibdyercs Ha 95%, na Ykpaune — 92%, B
Poccun — 70% monmBaembix 3emenb. Ha 0asze mokneBaHUS YCIEIIHO Pa3BUBACTCS
opouenue B benopyccun, [lpubantuke, Heuepnoszemnoii 30ue Poccun.

brictpoe pazsutue nonuba noxjaeBanrem B CHI' u npyrux crpanax oObscHs-
€TCSl PAIOM MPEUMYIECTB 3TOTO CIIoco0a OPOIIEHUs: BEICOKUN YPOBEHb MEXaHU3a-
IIUU ¥ aBTOMAaTU3aI[MH Mpoliecca MOJuBa; BO3MOXKHOCTb MPOBEACHUS MOJIMBOB Ha TO-
JSX CO CJIOXKHBIM MHUKPOpEIbedoM, MPSMBIM U OOpPATHBIM YKJIOHAMH; MaHEBPHPOBa-
HY¢ TTOJIMBHBIME HOPMAMH B IIMPOKOM auamaszone — 50...900m/ra 6e3 moteps BOIbI

Ha TIyOMHHYIO QUIBTPALINIO; YIydlllaeT MUKPOKIMMAT U YCIIOBUS Pa3BUTHUSI KOpHe-
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BOW CHUCTEMBI PACTEHUH; YTO MPEAYNPEKAACT 3aCOICHNE U 3a00IaunBaHKE OpOIIae-
MBIX 3eMeJIb.

JIOKIeBaHHUIO TIPUCYIIH W HEAOCTATKHU: OOJIBIIINE 3aTpaThl METaJljla Ha U3ro-
TOBJICHHE J0XKIEBATBHBIX MalInH, ycTaHOBOK  TpyO (40...120xkr/ra), HepaBHOMEp-
HOCTB TIOJIUBA TIPU BETPE, HEBO3MOXKHOCTh TITyOOKOTO YBIAKHEHHS TSDKEIBIX IOYB,
OTpHIIaTeNbHAS PEAKIIHs OTACIbHBIX KYJIbTyp CEMEHCTBA MACICHOBBIX, BHHOTpaaa U
JIPYTUX HA 3TOT CIIOCO0 OPOIICHUSI.

JloxaeBaHue 1enecoo0pa3Ho MPUMEHATh Ha Y9acTKaX CO CIUIOIIHBIM Peibe-
¢doM, OE3yKIOHHBIX U MAJIOYKJIOHHBIX TEPPUTOPHUAX C TTOYBAMHU CPEIHEH M BBICOKOU
BOJIOIIPOHUIIAEMOCTH JIJIS TTOJIMBA OBOITHBIX, TEXHUICCKUX U 36pPHOBBIX KYJIBTYp, Ca-
TIOB, JIYTOB U KYJIBTYPHBIX ITaCTOMIII.

Buabl 10k1eBaHHA: 110 CPOKAM M XapaKTEPy YBIAKHEHUS IMOYBBI U OMOJIOTH-
YECKOMY BO3JICHCTBHIO Ha CEILCKOXO3SIMCTBEHHBIE KYJIBTYPHI Pa3IMyaloT JBa BUIA
TOXKICBaHUS. 00bIYHOE U HMITYJIHCHOE.

[Ipu 00BLIYHOM TOKIIEBAaHWH BOIY IMOJAIOT HA TOJISI B BUJE JOXKISA CO 3HAYH-
TeTbHBIM MHTEpBaJIoM — 5...10cyToK IS co3maHusi ONTUMATBHBIX 3aI1acoB BJIard B
aKTUBHOM CJIO€ TTOYBBI M CMSATYCHHSI MUKPOKJIMMATa MPU3EMHOTO CJIOS Bo3ayxa. Jluis
ATOW WeNMW WCHOJB3YIT JOXACBalbHbIE arperatel u MamuHbl J[JIA-100M,
NAA-100MA, JAH-70, 11H-100, «bperar», «J{Henp» u ap.

[Tpy MMIMYJILCHOM JTOKJICBAHUU TTOJIMB OCYIIECTBIISICTCS €KESIHEBHO, OOBITHO
B TIEpHOJ] Hanmboyiee BBICOKMX TEMIIEpaTyp BO3AyXa /I CHUKCHHS AeQUIHTa ero
BJIQKHOCTH M YBJIAXXHEHUS IMOYBBI. ATIIIapaThl UMITYJIbCHOTO JTOKJIEBaHUS PabOTAIOT
OTJICTIBHBIMU ITUKJIAMH, COCTOSIIIIAMHA M3 Tieproaa HakoruieHus: Bojs! (4...10c¢) u BEI-
OpacwiBanus («BeICTpea») Boabl B atMochepy (2...3c¢).

Dnemenmul u MURbLL 00IHCOEEATLHBIX CUCHIEM.

DJeMEHTaMH JTOKJEBATBHBIX OPOCUTENBHBIX CHCTEM SIBIISIOTCA. HMCTOYHHUK
OpOIIIEHUs, HACOCHO-CHIJIOBOE O0OpYI0BaHHE, MOCTOSIHHAS CETh KaHAIOB M TpPyOo-
MIPOBOJIOB, BPEMEHHAsI CETh KAHAJIOB WJIM OBICTPOPa30OpHBIX TPYyOOIIPOBOJIOB, CTa-

MUOHAPHBIC UJIN ITOABUIKHBIC JOKICBAJIBHBIC aIlllapaTbl 1 MAIIUHBI.
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[To nmefcTBUI0O M KOHCTPYKTHBHBIM OCOOCHHOCTSIM JIOKJ€BajbHbIE CHCTEMBI
JENATCS Ha CTallMOHApPHBIE, MOJyCTallMOHAPHBIE U TIEPEIBUKHBIE.

B crammoHapHBIX cHCTeMaxX BCE 3JIEMEHTHI, KpOME JTOKICBATBHBIX MAIIHH U
arperatoB, 3aHUMAIOT MOCTOSTHHOE TMOJIOKEHHE. Taknue CUCTEMBI IeIeco00pa3Ho aB-
TOMaTH3UPOBATH C HCIIOH30BAHUEM CTAIMOHAPHBIX JI0K/ICBATBHBIX allllapaToB.

B Mongasuu ¢ 1967r. neiicTByeT aBTOMaTH3UPOBAHHS CUCTEMA JTOKIEBAHUS
Ha momaan 150ra. Ha yyacTkoBeix TpyOompoBoaax yepe3 /0 M B MIaxMaTHOM IIO-
pSIKE YCTAaHOBIICHBI THAPAHTHI C THAPOYIPABISIEMbIME KJIallaHAMH U JTOKCBATbHBI-
mu anmaparamu JIH-1 ¢ mamopom 0,45...0,52MI1a, pacxomom 25...291n/c u pagmny-
com aeiictBusi 50 M. YmpaBieHHEe CHCTEMOM OCYIIECTBISETCS MPOTPaMMHBIM YCT-
POWCTBOM, HAXOISAIITMMCS B HACOCHOW CTaHIIHH.

Bonbuine BO3MOXHOCTH IS Pa3BUTHUSL CTAllMOHAPHBIX aBTOMATU3MPOBAHHBIX
JOXICBAIBHBIX CHCTEM UMEIOTCS B TIPEATOPHBIX paiionax I'py3un, Apmenun, Kupru-
3ud, B TampkukucTane u AzepOaiipkane, Tie s T0KIEBaHUS MOXKET OBITh MUCTIOJb-
30BaH €CTECTBEHHBIN HAMOP BOJ TOPHBIX PEK.

B momycranuoHapHBIX JOXACBAIBHBIX CHCTEMaX TMOJBHKHBIMH MOTYT OBITh
pacrpeeNuTeNbHbIE U JTOKIEBaIbHbIE TPYOOIIPOBOIBI, TOKIEBATbHBIC MAIIUHBI U
yCTaHOBKH. Tako# THI CUCTeM HanboJee pacpoCTpaHeH.

B mepeaBmKHBIX cucTEMaxX BCE 3JIEMEHTHI B MTPOIIECCE TOJMBA MEPEMEIAIOTC.
Takue cuctemMbl OOBIYHO MMEIOT HEOOJBIIYIO TUIOMAAb (OBOIIHBIC YYACTKH, KYIJIb-
TypHBIE MTACTOMIIA), TJIC HEe TPEOyeTCs MPOIycKa OOJIBIINX PACXOIOB.

MeakoaucnepcHoe yBJIaKHeHUe

MenkoaucnepcHoe (a3p030J7IbHOE) YBIAXHEHUE SIBISICTCS OJHUM W3 HOBBIX
CIIOCOOOB OpPOIIEHHS, KOTOPBIA HCIONB3yeTcs s d()PEKTUBHOTO peryIupOBaHUS
MUKPOKJIMMATa MPU3EMHOT0 cliosi Bo3ayxa. CyITHOCTb €ro CBOAUTCS K PACIbUICHUIO
(mucneprupoBanuio) opocutenbHoM Boabl Ha Menkue kammm (50...300MkMm), KoTO-
pBI€ MTOKPHIBAIOT JIUCTOBYIO MMOBEPXHOCTh PACTECHUH M HE CKaTHIBAIOTCS C HEE Ha TMOoY-
BY, @ OCTalOTCA JI0 IOJTHOTO MCTapeHusi. ITOT MPOIECC COMPOBOKAAETCS MOBBIIICHU-
€M OTHOCHUTEIIbHOW BIIAKHOCTH BO3/yXa, CHHKEHHEM TEeMIIepaTyphl JIUCTOBOW IIO-

BCPXHOCTH, COKPAMIACT PAaCXOJ BJIarkd Ha CyYMMapHOC BOI[OHOTpe6J'IeHI/I€, JalmumacT
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pacTeHusi OT aTMOC(EPHON 3aCyXH, CITIOCOOCTBYET aKTUBU3AIIUU MpoIecca POTOCHH-
T€3a W MOBBITICHUIO YPOKANHOCTH CEITLCKOX03SHCTBEHHBIX KYIBTYD.

Menkoaucnepcnoe yBnaxkuenue (MJIY) mpoBoasT, Kak MpaBWiIO, TOJBKO B
JTHEBHBIE Yachl, KOTJIa TEMIIepaTypa BO3JyXa MPEBHIIIACT (HU3HOJOTUIECKUE OMTH-
MaJbHbIC 3HAUECHHUS JJIs1 PA3BUTHS CEJIbCKOXO3SIMCTBEHHBIX KyIbTyp. Hopma pazoBoro
noauBa cocrasiser 80...600m1/ra B yac.

HucneprupoBanue Boabl npu MJIY ocymiecTBiseTcs TyMaHOOOpa3yrOIUMU
yctanoBkamu TOVY-6, TOY-7 u np. TymaHooOpa3syromias yCTaHOBKA COCTOUT W3
JIBYX OCHOBHBIX YacTE: reHepaTopa BEICOKOCKOPOCTHOTO MTOTOKA BO3/TyXa, B Ka4eCT-
BE KOTOPOTO MCIOJIb3YIOTCS Ta30TypOWHHBIE aBHAABUTATENN, OTPAOOTABINNE JICTHHHA
pecypc, M COIUIOBOTO ammapara ¢ BOJOpACIpeAeIUTENbHbIM YCTpOUCTBOM. JlmuHa
(akea akTHBHOTO pacmnpeneneHus Boasl u3Mensiercst ot /0 mo 150Mm B 3aBucuMocTu
OT CKOPOCTH M HampaBieHus Berpa. Pacxon Bozwl cocraBisier 100...300n/muH., HO
ue Gomee 20...30M%4 Ha 1 ra. [lepeBIIKeHNE arperaTa Ha HOBYIO [O3HIIHIO OCYIIe-
CTBIISIETCS TPaKTOpoM uepes 3...4 u. IIpu momHoM passopote comna Ha 360 u cpex-
et yymmHe dakena 100M ¢ ogHONM MO3UITMK MOKHO YBJIAXHSATh OKOJIO 4 Ta ¢ pacxo-
oM Boxsl okono 20 mo/ra. JlHeBHAS TIPOM3BOIUTEIHLHOCTh YCTAaHOBKH — 16 T4, ce-
3oHHag — 190ra. YcraHoBka MOXeT paboTaTh OT 3aKpPBITOW CETH C pa3MellleHHEM
ruapadToB yepe3 200m.

JUis mpoBeneHus yBinaxHeHus: yctaHoBka TOY moxker 3abuparh BOJy U3 aB-
touucrepusl 3MJI-130 emkocteo 12 M3, [IpH CKOPOCTH MEpemBIDKCHHS arperara
9 kM/4 PacXOf BOIBI HA YBIAXKHEHHE COCTABHT OKOIO 2 M /Ta, a 3a OPOCHTEIbHBIIL
ceson — 120M°/ra. 3a 10 4 paboTHI arperata MOXeT OXHOKPATHO YBIAKHHTH ILIO-
maae 900...1000ra. Jlyns 3anpaBku muctepHa Ha kaxasie 100Ta 10cTaTOYHO UMETH
OJIVH THJIPAHT.

Bo BHUUI'uM paspaboTaHo crnenuaibHOEe 00O0pYJA0BaHUE, MO3BOJISIOIICE
OCYIIECTBIATH MEJIKOAUCIIEpCHOE yBIaxkHeHue arperatom J[/IA-100M. Bo BHIIO
«Panyra» paszpaboTaHa KOHCTPYKUHUs CTalMOHapHOW cuctembl MJLY, kortopas
BKJIIOYAET HACOCHYIO CTAHIINIO, TPYOOIPOBOJHYIO CETh U MayThl C CaMOYCTaHaB-

JauBaronieiics mranroi ¢ ¢gopcynkamu. Bwicota mautel — 10 M, o0mmuii pacxon
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dopcynok — 0,3...0,851/c, pabounii Hanop — 0,15...0,40MI1a, xonmmuecTBO hopcy-
HOK — 22.Ha opormraemMoi TII0IIaiu MauThl pacCTaBIISIOT 110 TPEYTOJIbHOM cXeMe.

dopcynku 11 MY MOryT UMeTh pasivyHyr0 KOHCTpyKuuto. Ilpu orcyrct-
BUH CIIELMAIBHOTO 000pynoBanus MJY MOXeT oCylIecTBISATHCS OOBIYHBIMU pac-
NBUIMTEISIMA MHUHEPAJIbHBIX YIOOPEHUN U OMPBICKUBATEISIMU SIOXMMHUKATOB THUIIA
OBT-1, OIl-450wu np.

BHyTpunoyseHHoe OpolLIeHUE H CYOUppPUTanus

IIpy BHYTpHUIIOYBEHHOM OpPOLIEHUM IOJMBHASI BOJA MOABOJMUTCI C HEKOTOPOU
rTyOWHBI HEMOCPEACTBEHHO B KOPHEOOMTAEMBI CIOW MPU MOMOIIM YBIaKHUTEIEH
paznu4HbIX KOHCTpyKUuid. [Ipn 3TOM oOecrieunBaercsa Xopouas a3pauus NOYBEHHO-
IO CJI0s1, HAa MPOTSKEHUHU BCErO BEr€TALIMOHHOTO NIEPHO/Ia MTOAIECPKUBACTCA 3aJaHHAS

BJIQ)KHOCTB IOYBEI 0€3 3HAYNTEIBLHBIX IMOTCPb BOJHLI.

BuyTtpunousenHoe opouieHue Haubosee 3pHEeKTUBHO B pailoHax ¢ AePUIUTOM
OpPOCHUTEJILHOW BOJIBI M B MEPBYIO OYEPE/lb B XO3SMCTBAX, Il HA OPOILIEHUE MOXKHO

HCII0JB30BaTh X03IMCTBEHHO-OBITOBBIE U ZKHNBOTHOBOJYCCKHEC CTOKH.

Cy1iecTByeT HECKOJbKO pa3HOBUOHOCHEN 8HYMPUNOYBEHH020 opouieHus. 1o
Hanopy 6 cemu PaznyaloT. HAMOPHBIE C TPABUTAMOHHO-KANWUIAPHBIM YBIAXKHEHU-
€M, HU3KOHAIOPHbIE C KAaMWUIAPHO-TPABUTALIMOHHBIM YBIQKHEHUEM M aJCOPOIIMOH-
Hble (BaKyyMHBIC) C KallMJUIIPHBIM YBIaXKHEHUEM TouBbl. Hanbosbiee pacnpocTpa-

HCHHC ITOJYHYHIIN HU3KOHAIIOPHBIC CUCTCMBI.

Cucremsl BHYTPHUIIOUBCHHOI'O OPOLICHUSA no I’lpO@OJZDfCMmeJZbHOCI’I’lu HaXO0XJC-
HUA YBHa)KHHTeHLHOﬁ CCTH HA YHACTKC JACJATCA Ha CTaAHMOHAPHBIC, IMMOJTYCTAllHOHAP-
HbIE ¢ MOOMJILHBIMU HHBCKIIMOHHBIMHW MalllMHAMM, CTAIIMOHAPHO-CC30HHLIC (KpOTO'
BbIC YBJIAXHUTCIIN, MUKPOIIOPUCTHIC YBJIa)KHI/ITCJII/I), BPCMCHHBIC IJIA OOAHOPA30BOI'0

noJiik30BaHus (KpoToBanue). Hanboiee pacipocTpaHeHbl CTalIHOHAPHBIC CHCTEMBI.

Ilo koncmpyKkyuu yBIa)KHUTEIBLHOM CETH OHM OBIBAIOT C TPyOUaTHIMU MOPHUC-
TBIMU YBJIQKHUTEJIIMU (TOHYApHBIC U KepaMUYeCcKue TpyOku); TpyOdatbiMu nepdo-
PUPOBAaHHBIMH YBIIAKHUTEIISIMHA; WHBEKIIMOHHBIMU yCTpolcTBaMu (TUApOOYpPHI, THI-

porrymka A OCCKOHTAKTHOM HWHBCKIOWUH, KYJIbTHUBATOPLI C IIOJIBIMH COIIHUKaAMHU-
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uHBbeKTOpamMu). Hambosee pacmpocTpaHeHBI CHCTEMBI ¢ TpyOdaThiMH Tiepdopupo-

BaHHBIMH YBJIQA)KHUTCIISIMU.

Dnemenmol mexuuku opowtenus. TIIyOWHA 3aJI0KEHUS YBIAKHUTEICH
(0,4...0,6Mm); nanop B yBiaxuureiasx (0,2...0,5M); ynenpHbId pacxoj yBIaKHHUTE-
aeit (0,02...0,331/c na 100m munel); nauda yaaxautenei (50...200m); paccros-

Hue Mexay yBnaxuautensmu (1,0...3,5M); mpoaoKUTeIsHOCTD MOJIKBA.

Ha BCIIMYMHY 2JICMCHTOB TCXHHUKHN BHYTPUIIOYBCHHOT'O OPOIICHUA BJIMAIOT BO-
AOIIPOHHUIACMOCTL II04YB, YKJIOH, CJIIOKHOCTDH MI/IKpOpCJILe(I)a, MYTHOCTb BOJBI. Ot
IMPUHATBIX 3JICMCHTOB TCXHHMKH OPOHICHHA 3aBUCUT Ka4YCCTBO ITIOJHMBA, KOTOPOC OILC-
HHUBACTCA PABHOMCPHOCTBIO YBJAKHCHUA 110 IOJIMHC, FHY6HHOﬁ HCYBJIAKHACMOI'O

CJI0sI TIOYUBBI, TNTYOMHHOU YTE€YKOW BO/IBI.

JUTMHY YBIIOXHHUTEIS MOXHO oOmnpeAenuTh 1o 3aBucuMoctu |= Q/Vf rTae
3 ..
Q — pacxom B TOJIOBE YBIQXHHUTENS, M/C; V — CKOPOCTh BIHUTHIBaHUS BOJIBI B

no4By, M/c; f — cMOUCHHBIN TEPUMETp YBIIAXKHHUTEISI, M.
[Tpo10KUTENTEHOCTE TIOJIMBA MOKHO HAWTH TT0 hopMyIIe

t=%, (2.47)

3 ... .
rJie M— moJMBHAs HOpMa, M /Ta; @ — opollraeMas IUIoIab, Ta; J — pacXxoj Bo-

o 3 . o
Abl, IOJaBACMOUN OAHUM YBJIAJKHUTCIICM, M /‘1, N - KOJIUYECTBO YBJIAXXHUTCIICH.

Pacxon yBnaxHuTENs Ha METp JUIMHBI Qy,=ah, rae a - mapameTp, 3aBUCSIIHN
OT BOJHO-(U3UYECKHX CBOMCTB IMOYBHI U CTEMEHU Mephopalvu YBIAKHUTEICH;

h —mpe30MeTprUYecKIil HANOP B YBIAXHUTEIIE, M.

[TapameTp a onpeestoT Mo 3aBUCUMOCTH

mTB 107

=——107, 2.48
%~ g6ath, (2.48)

rae T - KOITU4ecTBO TaKTOB BOJI0OOOPOTA; B — pacCTOSTHUE MEKIY YBIaKHUTE-
MM, M; t - MEXKIOTUBHOM MEepUOA JJIsi CaMOT0 HAIpPsHKEHHOrO MO BOAONOTpeoie-

HHIO MEcA1a, CYT, hp - paC‘{CTHBIﬁ HaIlop Haa OCbIO YBJIAJKHUTCIIA, M.
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Koncrpyknus cucremsbl. CuctemMa BHYTPUIIOUBEHHOTO OPOIIICHUSI COCTOUT U3
HACOCHOM CTaHIIMM, OYHCTHBIX COOPYXEHUH, PACTIPECIUTEIILHON U yBIKHUTEITh-
HOM CETH, BOJOBBIMYCKHBIX COOPY>KEHHUH, BOJOOTBOIHOIO a3pallUOHHOIO TPyOOIpo-
BOJIa, KOHTPOJIHbHO-BEHTHIAIIMOHHBIX COOPYKCHUH.

OuyncTtka OpPOCUTENIBHBIX BOJ[ OCYIIECTBIISETCA CETYATBIMH M TPaBUHHBIMU
(buIbTpaMM, a CTOYHBIX BOJI — B CIEIHUAIBHBIX OTCTOMHUKAX PAa3IUYHBIX KOHCTPYK-
AH.

B kadecTBe yBIaKHUTEIEH PEKOMEHIYETCS MPUMEHATH MOJIUITUICHOBBIE TPY-
ob1 quamerpoMm 20...40mMm. [nuna ux npunumaercs 150...200m. [pu sToit qmne
YBIQKHUTENECH 00ecTieunBacTCsl paBHOMEPHOE YBIIAXKHEHUE TOYBHI. PaccTrosiHue me-
Ky YBIOKHUTEIIMU HA CPEAHECYTJIMHUCTBIX U TIWHUCTBIX TMOYBaX MPUHUMAETCS
JUTS. OBOIIHBIX W KOPMOBBIX KyJibTyp - 1,25...2M; u1st SITOHUKOB (MajKHa, CMOPO-
JMHA) ¥ BUHOTPAIHUKOB - 2,5...3M; 1J1s TUI0A0BBIX HacaxaeHui - 3...3,5M.

BonmooTBogHas a’panioHHas ceTh MpeJHa3HaueHa JJid OTBOJIa U cOpoca opo-
CUTEHHOU BOJIBI U3 YBIAXHUTEIHLHOU M OPOCUTEIBHOU CETH MPHU MEPEyBIAKHCHUH
KOPHEOOUTAEMOT'0 CJIOSI U3-3a 3aTsDKHBIX JOXKIEH WM NP BECEHHEM CHETOTasHUU.
OnHa Takke BBITIOTHIET POJIh adPANMOHHON CETH B MEKITOJIMBHOM TIEPHO/T, KOT/1a BO3-
IyX uepe3 OTKPBIThIC HAOII0AaTeIbHbIE KOOIl (KOJOABI-CTOSAKH) a’dpupyeT HoY-
By. Bo BpeMst monnBa depes 3Ty ceTh U OTKPBIThIE adpalliOHHbIE KOOI CBOOOHO
YXOJUT BBITECHSEMBIA BOJOW BO3MyX. YBIIAXKHUTEIHHBIC TPYOONPOBOABI COCIUHS-
IOTCSI C OPOCHUTEJIBHOM M BOJOOTBOJHOM a’pallMOHHOM CETSAMU C TTOMOIIBIO MaTpyo-
KOB U3 TOHYAPHBIX TPYO.

KaneabHoe opomenne. KanenbHoe oporieHue SBIIETCS 0COO0H Pa3HOBHIHO-
CTHIO BHYTPHUIIOYBEHHOTO OPOIIEHHUsI, IPU KOTOPOM TMOJIMBHAS BOJa IO TPYyOOIPOBO-
JaM Yepe3 clielnaibHbIe MUKPOBOIOBBITYCKH (KaleJIbHUIIBI) ITOIaeTCs MAJIBIMHA Pac-
xogaamu (KarisiMy) HEIMOCPEICTBEHHO B KOPHEOOUTAEMYIO 30HY PACTCHHIA.

OCHOBHBIE JTOCTOMHCTBA KalleJIbHOTO OPOIICHHUS: SKOHOMHS OpPOCHUTEIBbHOU
BOJIbI; JIOKATHHOE YBJIAXKHEHHE MTOYBBI TOJHKO B 30HE pa3MEIICHUSI KOPHEBOU CHCTeE-

MBI, OTIIagacT HGO6XOI[I/IMOCTB IUIAHAPOBKH,; BO3MOJXXHaA IToga4da BMECTC C OpPOCH-
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TeIbHON BOAOW yNOOpEeHUil M SAOXMMHKATOB; HE3HAUUTEIbHBIC YHEPro3aTpaThl; OT-
nagaeT HeoOXOUMOCTD B IPEHAXKeE.

OCHOBHBIE HEJIOCTATKH. 3aCOPEHHE OTBEPCTUM KaNeIbHUIl NPUMECSIMH U OT-
JIOKEHUSIMU COJIeH; HEPaBHOMEPHOCTh PACHpPECICHUsS BOABI NMPHU 3HAUYUTEIbHBIX
IUIOIIAJAX CUCTEMBI; TOBPEXKIECHUE IJIACTMACCOBBIX TPyOONpPOBOAOB TI'pbI3yHaMU,
BBICOKHE KAIUTAJIOBJIOKEHUS B CTPOUTENILCTBO.

MupoBass miom@aab KamedabHOro opomenus B 1982 1. mpesbicuia
450 teic. Ta. KanenbHoe OpoleHre MPUMEHSIOT B OCHOBHOM JUIsl ITOJIMBA IO OBBIX
HACaXJICHWM U BUHOTPAHUKOB B YKpanHe, B Monnasuu, Tamkuknucrade u ap.

K snemeHTaM TEXHHMKH KaleJIbHOTO OPOILIEHUS OTHOCSTCS. OYar yBIIaXXHEHUS,
KOHTYp YBJIQKHEHUS; PACXOJl KaleJIbHUIIbI, KOJUYECTBO U CXEMa PaclOIOXKEHUS TO-
YeK BOJOMNOJAYM B OYare yBJIaKHEHUS, pABHOMEPHOCTh paclpeaesieHUus] OPOCUTEIb-
HOW BOJIbI KalleJIbHUIIAMH; CXEMa PACIIOJIOKEHHUS KalleJIbHUII Ha OpOIIaeMoil Iiomnia-
IY; IJIoLaab yBiIaxHeHus. Odar yBiIa)KHEHHUs ONPEAEIAeTCsl pa3MepaMy yBIIaKHEH-
HOTO TISITHA HA MOBEPXHOCTHU MOYBBI M TIyOWHOM KOHTYpa yBIaXXHEHHs, KOTOpHIE 3a-
BUCAT OT BOJHO(PU3NYECKUX CBOWCTB IOYBBI, MPEAINOJMBHON €€ BIaXXKHOCTH, MPO-
JIOJHKUTEIFHOCTH TIOJIMBA, MHTEHCUBHOCTH HUCTIAPEHHUS.

[Tpu xanenbHOM OpPOIIEHUH YBIAXKHSAETCS HE BCS IUIOIA/b, @ TOJIBKO YacTh €€.
B kauecTBe OpHEHTUPOBOYHBIX PEKOMEHIALNN MOKHO IPUHUMATh AJI1 MHOTOJIETHUX
HaCaXJEeHUI ¢ rycToToil mocaaku 10 1 teic. kopHel Ha 1 ra miomanb yBlIaXKHEHUS,
paBHyro 30%o0T oOwieil iomanu. B paiionax, rjae opolieHne JOMOIHIET €CTECTBEH-
HBIE OCAJIKH, MOXKET yBIaxXHAThCSA 20%01U10111a/11 TTOCEBOB.

Cucmema KanenvbHo20 OpOwieHus COCTOUT U3 CIEAYIOIIMX OCHOBHBIX JJie-
MEHTOB. 80003a00pH020 N HANOPOOOPA3VIOWUX V3108, (hurbmpa, ycmpoucmea OJis
nooauu yoobpenuil, nyibma YAPasieHus, MacucmpanbHo2o, pacnpedeiumenbhblx U
NOJIUBHBIX MPYOONPOBOO08, KaneibHuy, Oam4yuKa Heob6xo0uMocmu noaued.

OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM CHCTEMBbI, OINPEACISAIONIUM €€

OCHOBHBIC ITAPaMETPBI, ABJISIOTCS KareabHUIBI (Tabn. 2.7).
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Tabmuma 2.7 - XapakTepucTHKa OCHOBHBIX THIIOB KaIleIHbHUI[-BOIOBHIITYCKOB

IToxa3zarenun | Moanasusa-1 | Ykpanna-1 | Kosomna-1 Taspus YxkpHHUHNOC
3
: :
= s =
s = s 8 g
> e & e

Tun e g “E’ E = MemoOpanHnas

=, = =
3 > 5
s : - =
2 S
)

Pexxum pabo-
ThI

HenpepsiBHbIit

HenpepsiBHblit

My nbCcHBIH

HenpepsiBHbIit

HenpepsiBHblit

[Tnomane o 6,0 Jlo 6,0 o 10,0 o 6,0 o 5,9
MOJINBA, M2

Pabouee 100...200 100...240 150...300 40...80 200...350
aBJICHUE B

cetu, Klla
Pacmonoxe- Hanmzemnoe Hanzemuoe | Hanzemnoe Hanmzemnoe Hanzemuoe

HUE

Pacxopx, n/c 0,017 0,028 0,034 0,018 0,0073
Marepuan ITonumepst [Tomumepst | Hommdtunen | IonustriieH ITomumepst

W3 monuBHOTO TPyOOIIPOBOIa BOJIA Yepe3 OTBEPCTHE MOCTYIAET B KaleIbHU-
1y, TJIe, TPOXOIsl Yepe3 PEIICTKH U JPOCCeNhb, TOAACTCS IO BBITYCKHBIM MUKPOTPYO-
KaM B KOPHEBYIO CUCTEMY JIOKAJbHO B OJIHY WJIM JIBe ToukH. [Ipu pabore Ha MyTHOMU
BOJIE KaIleJIbHUIIA MOXET CaMOOYHUIIATLCS, MPOITYCKash TBEPAbIC BKIIOYCHUS, COMEP-
xarmuecs B Boje. [locne mpormycka TBEpAOro BKIIOUEHHs pa3Mep OTBEPCTH Apocce-
JI BOCCTAHABIIMBAETCS.

HawnGosiee mpoCcThIMH COOPYXKEHUSIMH JJIT YACTUIHOTO OCBETJICHHSI BOJBI MO-
I'YT CIY>KUTb OacCeHbl WM OTCTOMHUKHU. {151 3ameprkaHust 4acTUIl TUAMETPOM Me-
Hee 10 MK MpUMEHSIOTCS MecYaHO-TpaBUHBIE GUIBTPHI U (QUIBTPHI C IJIABAIOIICH
IICHOIOJIUCTUPOJIbHOM 3arpy3koit (PI13). Takoit hpuabTp mpeacTaBaseT codoi Tpyoy
muametpoM 240...1200MM u BBICOTOM 10 3 M, 3alOJHEHHYIO MOJUCTHPOJIBLHBIMU
MJIaBAIOIUMK TpaHysiamu. Boja momaercs moja HArmopoMm U, MEepeMeniasich CBEPXY

BHU3 Yepe3 3EPHUCTHIN CIION rpaHysl ¢ OOJIBIION CBOOOIHON MOBEPXHOCTHIO, OUHUIIIA-
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eTcsl OT TPyOOAMCTIEPCHBIX M KOJUIOWIHBIX 3arpsa3HeHuid. OUIbTp JETKO OYUIIACTCS
MoJ1ayeil BOJbI MOJI HAIOPOM CHHU3Y BBEPX.

BHyTpuxo3siicTBeHHass OpocUTeNbHAs CETh MPOEKTUPYETCsI, KaK MPaBUIIO, TYy-
MUKOBOM M3 MOJUATHICHOBBIX TpyO auameTrpom 16...50mMm. Pacnonoxenue ux mo-
KET ObITh KaK MOA3EMHBIM, TaK U Ha3eMHBIM. PaccTosiHue MexXay MOJMBHBIMH TPY-
OOIpOBOIaMH YCTaHABIMBAIOT B COOTBETCTBUU C IIMPUHON MEXKIYpAIUNA WM pac-
CTOSIHUEM MeXAy psaamu aepeBbeB. OHo mamensiercs ot 0,7...0,0ama nponanHeix
KyJabTyp 110 4,5...8M — 7151 TJI0/I0BO-STO/THBIX.

Jlsis cucTeM HEempepbIBHOTO KaleIbHOTO OPOIICHUS MPH 33JaHHON JJIMHE T0-
JUBHOTO TPYyOOMpPOBOAA pacyeT CBOJIUTCS K ONPEACICHUI0 HaWMMEHBIIET0 AHaMeTpa
TpyO, IpH KOTOPOM OOecreurBaeTCsl paBHOMEpHas pasjiaya BoJbl. [ uapaBinyecKuii
pacdeT OCTAJbHBIX 3B€HHEB OPOCUTENIBHON CHUCTEMBI BEIETCS MO OOBIYHBIM (HOpMY-
JIaM TUJIPABIIUKH C UCIIOJIH30BAHUEM HU3BECTHBIX MTPUEMOB.

Cyouppuranus (oJ3eMHOE OPOIICHHUE) — 3TO CIOCO0 YBIAKHEHHS TTaXOTHO-
IO CJIOS TTOYUBHI 32 CUYET KaMWUIIPHOTO MOJNUTHIBAHUS IyTEM MOAbEMa U TOJepKa-
HUSI HEOOXOAMMOTO YPOBHS TPYHTOBBIX BOJI.

BapuanTel cyOuppuranuu: nuio30BaHue (MOANop) COPOCHBIX, MPEHAXKHBIX H
OpPOCHUTENIbHBIX KaHAJOB; Mojaya OPOCUTEIBLHOM BOJBI MO CHIIbHOMUIBTPYIOIIUM Ka-
HaJlaM, a TaK)Ke I0 MPOJIOKEHHBIM Ha HeOoubIoi riyoune (0,5...0,6Mm) TpyOuaThiM
YBIQKHUTEISIM; PETYJIMPOBAHUE €CTECTBEHHOTO OTTOKA TPYHTOBBIX BOJ; MOAMHTHI-
BaHUE€ apTE3MaHCKUMU BOJAMH IyTEM MPOPE3bIBAHKS BOJIOHEITPOHUIIAEMOTO CIIOS.

[TonzemHOE OpolIeHHE MPUMEHSETCS ISl BJIAroioOUBBIX PACTEHUH € TIy0o-
KOW KOPHEBOW CHCTEMOM Ha TEPPUTOPHUSX C €CTECTBEHHBIM IJIOCKUM O€3YKIOHHBIM
penbedoM, OJHOPOAHBIMU, HE3ACOJEHHBIMH, C XOPOIIMMHU KaWUIIPHBIMUA CBOMCT-
BaMU NOYBOTPYHTAaMH, HETITYOOKHM 3aJleTaHHEeM MPECHBIX IPyHTOBBIX BOJ. [loazem-
HOE OpOIIECHHE ILII030BAaHUEM MPUMEHSAETCS Ha OCYUIUTEIbHO-YBIAKHUTEIbHBIX
CUCTEMax Ha IMOYBaX, MOACTHJIAEMBIX XOPOIIO (QUIBTPYIOIIMMHU TpyHTamMu. B 30He
OpOILIAEMOT0 3eMJICACTUS Ha TEPPUTOPHSIX, CIOKEHHBIX TSKEIBIMU MMOYBOTPYHTAMH,
IIPU BHICOKOM YPOBHE MUHEPATM30BAHHBIX BOJ CO CJIa00il OTTOYHOCTHIO MOXKET MPH-

MCHATHCA MMOA3CMHOC OPOHICHUEC 11O APCHAM-YBJIAKHHUTCIIAM I10CJIC OIIPCCHCHUA 11041~
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BOI'PYHTOB M I'PYHTOBBIX BOZ. Hajx 3epkanoM rpyHTOBBIX BOJ B 3TOM CIIy4ae CO3aeT-
Csl CJIOM NPECHBIX BOJ, KOTOPBIE, NEPEMEIIAIOTCS 10 KAIWJIIIpaM OIPECHEHHBIX I10Y-

BOTPYHTOB, MOCTYNAOT B KOPHEBYIO CUCTEMY PACTCHHM.

2.11. TlpoekTUpOBaHHE B IJIaHE OPOCUTEIbHOI CeTH

MPH Pa3HBIX CMOCO0AX OPOIIEHUS

Ilpoekmuposeanue 6 niame MazucCmpanbHO20 KaHANA U €20 6eMeell OpOoCcU-
menvhoi cemu (OMKPLIMAsL Cemo).

MarwucTpanbHbIi KaHall COCTOUT U3 20108HO20 YUACMKA, X0I0CMOU U pabouell
yacteil. 10106101l yyacmok - 3TO BXOJHOW BOJIONPUEMHBIA YYaCTOK, HA KOTOPOM
BOJIa C TIOMOIIIBIO TOJIOBHOTO COOPYKEHUS 3a0MpaeTcss B KaHAT U TIPH HEOOXOUMO-
CTH OCBETJISIETCS OT HAHOCOB B OTCTOMHUKAX.

Xonocmaa yacmep - y4yacTOK KaHaja, MOJABOASIIUNA BOLY OT MCTOYHHKA OPO-
IICHUS K TIEPBOMY pacIpeIeTUTeIIbHOMY KaHay.

Pabouas uacme xanana ASIAT BOTY MEXKY pacCIpeAeIUTSILHBIMU KaHAIAMHU.

Pacnonoscenue 6 naiane MarucTpaibHOTO KaHAlla 3aBUCUT OT TeOMOPQOIIOTH-
YECKUX YCJIIOBUW MECTHOCTH, OT THIIa BOJOMCTOYHHKA M €TO Pa3MEIEHHUs MO0 OTHO-
[ICHUIO K OPOIIAaEMOMY MAacCHUBY, THIIa BOA03a00pa u Jp.

OCHOBHBIMHU T€OMOP(}OTOTHUESCKUMH THIIaMU paiioHoB oporneHust B CHI siB-
JSTFOTCSI PEITOPHBIC, PEYHBIC BOJOPA3IeTbHbIC PABHUHBI U TIIATO.

BomopasnenbHbie paBHUHBI U TJIATO XapaKTEPU3YIOTCS CPABHUTEIHHO MaJTBIMU
YKJIOHAMHU, CIIO’KHBIM MUKPOpPENTbe(hOM B OTpaHUYCHHBIMH BOJHBIMU PECYPCAMHU.

31ech rIaBHbIC HCTOYHUKHA OPOIIEHUS - PEKH M BOJIOXPAHUIIHUIIA.

[IpenropHbie paBHUHBI JCAT HA JABE YaCTH - BEPXHIOK U HWKHIOKW. BepxHue
JacTH UMEIOT 3HAYUTENbHBIC YKJIOHBI, & HIDKHHAE - HECKOJIbKO MEHbINE. B BepxHei
YaCTH MCTOYHUKAMH OPOIICHUS SBIISIOTCS PEKH, CTEKAIONIUe C TOP, a B HWKHEH -

BCPXHHUC YUACTKHU PCKHU, HpOTCKaIOIHCﬁ I1O AOJINHC.
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B cootBerctBum ¢ JIbH B.2.4-1-9911s oGecrieuenust ycaoBUil KOMaHIOBaHUS
U CaMOTEYHOTO pachpeiesieHus BOJbl KaHajdbl HEOOXOIMMO TpPacCUPOBATh IO
HanOoJiee BEICOKUM OTMETKaM MECTHOCTH. JKeaTellbHO, YTOOBI KaHajbl pacroJjiara-
JUCH TI0 BOJOpa3/iejiaM U UMEJU ABYXCTOpOHHee komanaoBanue. [Ipu pazouBke cetn
CIIeIyeT CTPEMHUTHCS K TOMY, YTOOBI O0IIas JJIMHA KaHaJoB ObLIa HAMMCHBIIICH, TakK
KaK B IPOTUBHOM CJTy4ae YBEIUIMBACTCS CTOMMOCTH CTPOUTEIIBCTBA M IKCILTyaTaIlHH
U K TOMY K€ YMEHBIAeTCs KOA(D(PUITMEHT MOIE3HOTO MEHCTBUSI OPOCUTEILHON CHC-
TEMBL.

HawnGosnee panmoHaabHO TpacCUpOBaTh KaHAT HA MECTHOCTH C YKIIOHOM, o0ec-
MEYMBAIOIINM TOJTyYECHUE B HEM CKOPOCTH, OJU3KOM K TOMyCTHMOW Ha Pa3MbIB, UTO
oOecIieynBaeT HAUMEHBIIYI0 CTOUMOCTb Pa0OT MO CTPOUTEIBCTBY M IKCILIyaTaIlHH
kaHama. [Ipu ManmeIX yKJIOHaX YBEIWYWBACTCS TMOMEPEYHOE CEUEHHE KaHAJIOB M yC-
JIO)KHSICTCS TIPOU3BOJICTBO pabOT. bonbiMe yKIOHBI TPeOYIOT YCTPOMCTBA Ha KaHa-
JaX TIEPEeIaioB U OBICTPOTOKOB. Tak KaK KaHAJIbl — 3TO pPeabHbIC TPAHUIIBI 3eMEJTb-
HBIX YYaCTKOB, TO MX CIIEyeT pacrlojarath Ha TpaHUIlaX XO3sIHCTB, CEBOOOOPOTHHIX,

OpuraaHbIX U Ipyrux ydactkos (puc. 2.37).
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Puc. 2.37 -Cxema opocHTENHHOM CETH Ha CEBOOOOPOTHOM YUJACTKE:
1- xo3sticmeenHblll KaHan, 2 - y4acmKosble KaHaibl, 3- peMenHble OPOCUmeu,
4 - 8b1800HbIE ODOPO30bL; 5 - nonuseHas cemo
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Peunble 10IMHBI B BEpXHEN YAaCTH XapaKTEPU3YIOTCS CPEIHUMU YKIOHAMU, A B
JEeNbTOBOM YacTH - MajJbIMH. 3/1€Cb OCHOBHBIE MCTOYHHKH OPOLIEHHUS - PEKU U UX
IPUTOKH, a TAK)KE BOJIbI MECTHOT'O CTOKA, 3apPETYJIMPOBAHHOIO B OAJIKaX U peKax.

IIpn opomeHun BOIOPA3AEIBHBIX YYAaCTKOB BOJA M3 PEK MIIM BOJOXPAHWIIMIL

MOJIaeTCs Ha KOMaHIHYIO TOUKY HaCOCHOM cTaHIiuei (puc. 2.38).
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Puc. 2.38 -Cxema pacmoyioxeHus: MexXX03sICTBEHHON CETH Ha
BOJIOPa3AEIbHON PaBHUHE!
1- soodoxpanunuwe; 2 - Hacocnas cmanyus, 3 - HANOPHBIL MPYOONPOBOO;
4 - pecyrupyrowuii baccelin; S - MacucmpaibHulil Kaual, 6 - Meicxo3aticmeeH-
Hble pacnpedenumenu; { - X035aUCmeeHHble pacnpeoenumenu; 8 - 6Hympu-
xossticmeennvie (Yuacmrkogvle) pacnpedeiument

MamHHBIN BOJONOIBEM MPUMEHSIOT Ha KPYIMHEHIITNX OPOCUTEIbHBIX CHUCTE-
max tora Ykpauwnbl (Kaxosckoit, Marynenkoit, CeBepoporaunHckoii), B IloBommkbe
(Ourenbcckast, [IpuBoinkckas, KoMmcoMombckas) v B IpyruX 30HaX OPOIICHUS.

Tpaccy MarucTpaJpHOrO KaHaja MPOSKTUPYIOT IO TOBBIMICHHBIM (BOIOpa3-
JCIIbHBIM) y4acTKaM, a €ro BETBU W pacIlpe/IeIUTeIbHbBIC KaHAIBI - IO MECTHBIM BO-
JopaszenaM i OCYUIECTBICHUS KOMaHAOBaHUS HaJ OOJbLIEH IMIIOMIA/IbI0 OpoIlle-
Hus. [1o BO3MOXXHOCTH ClleyeT MPOSKTHPOBATh KaHAJIbl JBYXCTOPOHHUM KOMAaHJIO-
BaHHEM.

[Tpu opollieHur MPEAropHbIX PABHUH MarvcTpaibHBIA KaHAT M MEXKXO3SUCT-

BCHHBIC PACIIPCACIUTCIIN paCIIoIararoT BAOJIb WK IMOA OCTPBIM YIJIOM K HallpaBJIC-

HHUIO YKJIOHAa MCCTHOCTH, YTOOBI mogaTo BOAY Ha BO3MOYKHO 6OJIBHIy1-O Iomanab

(puc. 2.39u 2.40).
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Ha OPOCHUTCIIBHBIX CHUCTCMAX, PACIIOJOKCHHBIX Ha TEppacax PCHYHBIX J0JIMH,
XOJIOCTYHO 49aCTb MAaruCTpajbHOI'O0 KaHajJa IMPOCKTHPYHOT C MHUHUMAJIBHO AOIIYCTHU-
MBIM YKJIOHOM CHa4dalJia BJOJIb PCKH, a 3aTCM C ITIOCTCIICHHbBIM l'IpI/I6JII/I}KCHI/ICM K MacC-

cuBy opornienus (puc. 2.41).

Puc. 2.39 -Cxema pacrmoyioxeHusT MEeXX03sIMCTBEHHON CETH Ha KOHYCE BBIHOCA!
1 - pexa; 2 - 60003a60p; 3 - 6emsu macucmpaibHo20 Kanaia, 4 - mexcxossaucm-
BEHHDBLL pacnpeoeiumeins

Puc. 2.40 -Cxema pacmosioxeHus IPOBOIAIIEH CETH Ha MPETOPHON paBHUHE!
1 - pexa: 2 - sodozabop; 3 - macucmpanvHulil Kanar, 4 - mesxcxo3alicmeenHvle
pacnpeoenumenu; S - X035UCMBEHHble pacnpeoeiumenu

Puc. 2.41 -Cxema pacrnonoxeHus: X0JI0CTOW YaCTH MarucTpajbHOTO KaHaja!

1 - 6ecniomunnvlll 60003a60p; 2 - RIOMUHHBLL 80003A00p; 3 - MeXAHUYUEeCKULl
8000n00veM; 4 - KoOMaHOHAs MOUKA; S - pabouas Yacms Ma2UCmMpailbHO20 KAHAIA,
6 - nookomanonas meppumopusi
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OTO caMmble pacpOCTPAHEHHBIE CXeMbl B IJIAHE, C KOTOPBIMU CTAJIKUBAIOTCS
pa3padOTUMKK MPH MPOEKTHPOBAHUM OPOCHUTEIIBHBIX CHCTEM.

IIpu npoeKTHpPOBAHMM U CTPOUTEIBCTBE TEXHUUYECKH COBEPILICHHBIX OPOCH-
TEJIBHBIX CUCTEM € 3aKPbITOM BHYTPHXO03AMCTBEHHOMN CETHIO, BHICOKOIIPOU3BOAM-
TEJIbHOM JOXACBaJIbHOW TEXHUKOW, aBTOMAaTU3alMEN BOAOPACIPEAEICHUS U MTOJIUBA
Ha KPYNHBIX 3E€MEIBHBIX MAacCHBaX MaruCTPAJIBbHBIA KaHA U MEXXO3SMCTBEHHBIC
pacrpeenuTeny ¢ OOJIBIIUM PACXOA0M BOJIbI MPOCKTHUPYIOT OTKPBITHIMU B OOJIHIIO-
BaHHOM pYCII€.

HenocpenctBeHHO Ha CeBOOOOPOTHBIE YYaCTKH BOJia MOAAETCS HACOCHBIMU
CTaHLMSIMH, CO3JAIONIMMH OJHOBPEMEHHO HAMoOp B CETH, HEOOXOAMMBIN IJI TOJ-

KJIIOYCHHS aBTOMATHYECKH paboTaronux MamuH «Dperar» (puc. 2.42).

13 4 | | Y5l
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Puc. 2.42 -Cxema pacnosioKeH!s] MaruCTPaIbHOTO KaHala M MEXKXO035HCTBEHHBIX pac-
IIPEIEIIUTEIIEH TIPH TTOJIMBE T0KIEBAHUEM U3 3aKPBITOM BHYTPUXO3AHCTBEHHON CETH!
1 - peka; 2 - nacocnas cmanyus, 3 - HANOPHLBLL MPYOONP0OBo0; 4 - pecyrupyrowuil
baccetin; S - Ma2UCmMpaIbHbll KAHal, 6 - MexCxo3atcmeeHHble pacnpedeiumen,

[ - HacocHble cmanyuy NOOKA4KU

Ha rore Ykpaunsl 1 B MoJI1aBUM IPUMEHSIOT TAKXKE PACCPEIOTOUECHHYIO CXE-
My CETH Ha MaccuBe opouleHud. 1Io 3Toil cxeme BMECTO €JUHOT0 MarucTpaJbHOIO
KaHaJIa, KOMAHIYIOLIEro BCEM MacCUBOM OPOLLIEHHUs, IPOCKTUPYIOT HECKOJIBKO CaMo-
CTOSITENIBHBIX KaHAJIOB, NOAAIOIINX BOAY HAa OTACJIBbHBIE YYACTKHA OPOLIAEMOI0 Mac-
CUBa. JTO aeT BO3MOXXHOCTb CHU3UTh 3aTpaThl HA CTPOUTEIBCTBO U IKCIUIyaTaLUIO

OPOCHUTEJIBHOW CETH U ONEPATHUBHO BBOJAUTH B DKCIUIYATALMIO IEPBOOYEPEIHBIE OPO-
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IaeMbl€ YY4aCTKH Ha MaccuBe. [1o Takomy npuHUIKMIY OCTPOEHBI PHUCOBBIE OPOCH-
TEJIbHBIE CUCTEMBI B JienbTe JlyHasl.

OpurvHanabHOE pElICHUE MPUHATO MPU MPOCKTUpPOBaHUU MHTyNekoil opocu-
TEJIbHOM CUCTEMBI B YKpauHe, II¢ B KAYECTBE XOJIOCTOM YaCTH MaruCTpaIbHOTO Ka-
Haja MCIOJb30BaHO yriyosieHHoe Ha npoTsokeHun 80 kM pycno peku WHrymer, mo
KOTOPOMY BOJia OT pekH J[Hemp mocTymnaer IpoTHBOTOKOM (aHTHpEKa), a 3aTeM I0/a-
€TCs Ha KOMaHIHYI0 TOYKy Ha BbicoTy 60 M HAcOCHOW CTaHIMEW MPOU3BOIM-

3
TenapHOCThIO 30M°/c.

IIpoexTHpoBaHMe B IIAaHE MEKXO03MCTBEHHOH U BHYTPUXO03ACTBEHHOM
CeTH KaHAJI0B

Hanpasienue Tpaccsl MarucTpajlbHOTO KaHasla B 3HAUUTEIbHOW CTENEHM IIpe-
JOTPENEIIAET PACION0KEHNE MEKXO3SMCTBEHHOM M XO3SMCTBEHHOM pacmupeneiv-
TeNbHOM ceTel. Tak, eciii Ha peuHbIX JOJIMHAX MaruCTPaJIbHBIM KaHaJl IPOXOJUT MOA
OCTPBIM YIJIOM K TOPU30HTAIISIM, TO PaCHpEeCIUTENHN CTapIIEro MopsIKa pacroara-
IOT B HaIIPAaBJICHUU HauOOJBILIErO yKIOHA MECTHOCTU. B 3aBHCHMOCTH OT pa3mMepoB
OpOILIaeMON IUIOIIAJU U Pa3BETBICHHOCTU OPOCUTENIBHOM CETH 3TO MOTYT OBITh
MEXXO03iCTBEHHBIE KaHAJbI MPH OOJBIINX IJIOMIAISX MAacCHBa OPOLICHUS U XO3si-
CTBEHHbIE — IpHU HEOOMbIIMX. OTXOASIIME OT HUX PACHPEASIUTENN MIIAJIIETO I0-
psi/iKa pa3MeInaroT Mo HeOOIBIIUM YTIIOM K Topu3oHTasM (puc. 2.43).

[Ipu pacmonokeHny KaHayia 1Mo HauOOoJIbIIEMY YKJIOHY Ha MPEArOpHBIX PaBHU-
HaX M KOHYCax BBIHOCA pacCHpe]eIUTENN NEPBOro MOpsAKa MPOEKTUPYIOT MO OCT-
pPBIM YIJIOM K TOPU30HTAJISIM, @ BTOPOTO MOPSAIKA - B HANPABICHUH YKJIOHA MECTHO-
cte (cM. puc. 2.40).B ycinoBuSX CI0XKHOTO penbeda MpH HAJIUYHK JIOKOHWH, BTOPO-
CTENEHHBIX BOJIOPA3/I€JI0B MAaruCTPaJIbHbIM KaHal IPOEKTUPYIOT MO TEM K€ NMPUHIH-
maMm, HO OH TEpsSET CBOIO MPSIMOJMHEHHOCTh. PacrpenenuTenbHble KaHajibl TPAcCH-
PYIOT C JOMYCKA€MbIMHU YKJIOHAMU IO TPeOHSAM MECTHBIX BOJOPA3/AEIOB C JBYXCTO-

pPOHHUM KoMaHoBaHueM (puc. 2.44).
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Puc. 2.43 -Cxema pacroyioxeHus1 IPOBOIAIICH CETH Ha pEYHOU JTOJIMHE
1 -pexa; 2 - 60003a60p; 3 - mazucmpanvHwulli KAHAT, 4 - MeNCX03AUCMBEHHbIE
pacnpedenumenu; S - xozsatcmeeHuvle pacnpeoeiumen

E&

Puc. 2.44 -Cxema pacmosoXeHHs] MaruCTPaabHOTO KaHalla M MEKX035ICTBEHHON
CETH Ha CJIOXKHOM pembede:
1- pexa; 2 - macucmpanvusiil Kanan, 3 - MeHCXO3AUCMEEHHbLE pACnpedenumen,
4 - 8000CcOpPOCHbIE KAHABL; D - 21ABHBIU B000COPOCHDBILL KAHANL

B 3aBucumocTu ot penbeda v ycIoBUN OpTaHU3AIUN TEPPUTOPHH PACTIONONKE-
HUE pabodeill YacTh MarucTPaIbHOTO KaHala W PaCHpeNeTUTEIHHOU CETH MOXKET
OBITH OJHOCTOPOHHHMM U JIBYXCTOPOHHHUM (cM. puc. 2.38u 2.43),y310BbIM U JIUHCH-
HBIM.

Ha nepBom »Tane nmpoeKTHpoBaHUS PACXObl MAaruCTPAIbLHOTO U paclpeesin-
TEJTBHBIX KaHAJOB PACCUMTHIBAIOT TIO JMAHHBIM Trpaduka TUIPOMOIYJS KyJIbTyp Ha
IO, TIOJJKOMAHTHOM KaXXI0My KaHaly.

[IpoexkTupoBaHue XO3AMCTBEHHONM M MEXKXO3IMCTBEHHON MPOBOISIIEH OPOCH-
TEJTHLHOM CEeTH KaHaJOB BHIMTONHIIOT Ha MaHax B macmTade 1 :10000mwm 1 : 5000c
ceyeHreM ropuzoHTanen yepe3 0,5 M, Korja M3BECTHBI IUJIOMIAU, COCTAB KYJIbTYP

CCBOO60pOTOB, PCXKHUM OpPOUICHUA W TCXHHUKA IIOJIMBA CEIbCKOXO03SMCTBECHHBIX KYyJb-

TYp.
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CeTp HAYMHAIOT MIPOEKTUPOBATH C HAHECEHHS HA IJIaH TPAHUI] XO3SHUCTB U OIl-
peneneHus BaJIOBOM U MPUTOAHOM MOJ OPOIIEHUE IUIOIMIAIN, OKOHTYPHBAs yYacTKH,
HETPUTOHBIC JUISI OPOIICHHSI IO TOMOTPadUISCKUM U TIOYBEHHBIM YCIOBUSAM. AHa-
JU3UPYIOT penbed, BHIACIAIOT MOBBIIICHHBIE H TOHWKEHHBIE YYACTKU JUISI BO3MOXK-
HOW TPACCUPOBKHU OPOCUTEIHHBIX H BOAOCOOPHO-COPOCHBIX KaHAJIOB.

Tpacchl X034HCTBEHHBIX U BHYTPHXO3SHCTBEHHBIX paclpeaeuTeNell HaMeva-
IOT [0 CaMbIM BBICOKMM 3JIeMeHTaM penbeda. [lanee, B 3aBUCUMOCTH OT XapakTepa
penbeda U TEXHUKH MOJIMBAa HA3HAYAIOT TPU-UETHIPE PACUCTHBIX THUIIOpa3Mepa CeBO-
000POTHOTO TIOJIS, MCITOJIB3Ys MacIITaOHbIE MTA0IOHBI CEBOOOOPOTOB.

OnTuManbHBIM AJI TaHHOTO THUIOpa3Mepa OyJeT BapHaHT pa3MELIeHUs Moyen
C X HamOoJiee KOMIAKTHBIM pa3MEIICHHEM IMPH HAUMEHBIIEM KOJUYECTBE IMOJICH
HEMPaBWILHON (DOPMBEL.

B 3akimoueHre OKOHYATENIBHO YBS3BIBAIOT TPACChl KAHAIOB C TPAHUIIAMH XO-
3SCTB, TIOJIEH CEBOOOOPOTOB, TOPOTAMU M APYTUMHU KOMMYHUKAIIUSIMH U TIPUCTYyTIa-

10T K pa30MBKe MOJMBHBIX yYaCTKOB B IPE/IENIax Kaxa0ro CeBOOOOpoTa.

Ocobennocmu npoekmuposanus 3akpsimoi (mpyouamoii) opocumenbHou
cemu 6 niaune

TpyOuatast (3aKpbITasi) OpOCHTENbHAs CETh - CHCTEMa TPYOOIPOBOJIOB, BbI-
TOJHSIOMINX (PYHKITUHM KaHAJIOB.

TpyOuatbie OpOCHUTENFHBIE CHCTEMBI HMEIOT CIEAYIOIINE TOCTOMHCTBA: OT-
CYTCTBHUE MOTEPh BOJBI HA (PHIBTPAIMIO M UCIIAPCHUE, YTO 00SCIICUNBACT BHICOKHIA
KII/] cucremsr (0,96—0,98) moBbimaeT opoCUTEIHLHYIO CIIOCOOHOCTh HCTOYHUKOB
OPOIICHUS; BBICOKHI KOA(PPHUIIMEHT 3eMEIbHOTO HCIONIb30BaHHS; BO3MOXKHOCTb
pacripeeneHus: BOAbI IO OPOIIAeMOH TUIOMIAIN MIPH CIIOKHOM penbede; Oraronpu-
STHBIC YCJIOBUS JUIsl OCYIICCTBIICHUS aBTOMATH3alUU PAOOTHI OPOCUTEIHHBIX CHUC-
TEM.

K Hemocrarkam tpyOuatoii opocutensHol cetu (TOC) oTtHOCsTCS: TOTPEO-
HOCTh B OOJIBIIOM KOJIMYECTBE TPYO, YTO 3HAYUTEIHHO TOBBIMIACT KAUTAIBHBIC H

SKCIIyaTallMOHHBIC 3aTPAThI, l'IOTpC6HOCTB B 9JICKTPOOHCPIUU Ha CO3JaHUC HYKHOI'O
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Harmopa B TPyOOMpoOBOAAaX MPH OTCYTCTBUHM WM HEIOCTATOYHOCTH €CTECTBEHHOTO
Hamopa.

Knaccugukayus mpyouamoit opocumenvhnoii cemu

B 3aBucuMocTH oT cmocoba 1mogadd BOIBI PA3UYArOT JBAa THIMA 3aKPHITOU
OpPOCHUTEJIFHOW CETH: C CAaMOTEUYHO-HAMOPHOH 3aKPHITOW WJIM KOMOMHUPOBAHHOMN Ce-
THIO; C MEXaHMUYECKOM MMOJaueii BOJBI B 3aKPHITYIO CETh.

B camomeuno-nanopmnoti cemu opocutensHas Boja B TpyOOmpoBoaax TpaHC-
MOPTUPYETCS 32 CYET HAIopa, CO37]aBAEMOT0 €CTECTBEHHBIM YKIIOHOM MECTHOCTH.
Ee nienecoobpaszno crpoutsh Ha yuactkax ¢ ykiaoHoMm oT 0,003u Bermre.

OpocuTenbHbIE cUCmeMbl ¢ MexXanuyeckol nooayel 600bl MPUMEHSIOT B T€X
ClIydasix, KOTJla YPOBEHb BOJbI B MCTOYHUKE OPOIICHUS HUXKE TMOBEPXHOCTH OpPO-
[IIAEMOT0 YY9acTKa WM HAIOP, CO3/IaBaeMbIi €CTECTBEHHBIM YKJIOHOM MECTHOCTH,
OKa3bIBaCTCSI HEIOCTATOYHBIM.

B 3aBucumoctu ot koHCTpyKIu cetd TOC nenar Ha cTaloHapHbBIE, TOY-
CTaIlMOHAPHBIE U MepeaBmKHbIe. CTallnoHapHAs CeTh, B KOTOPOH BOJa TPAaHCIOPTH-
pyercst o TpyOOnpoBOaaM, 3aI0KEHHBIM B 3eMJIe, MOTyYHIa HAaHOOJbIIIEe PACIIpo-
CTpaHCHHE.

Tonycmayuonapnas cemv COCTOUT U3 TIOJ3EMHBIX U MEPEABIKHBIX TTOBEPX-
HOCTHBIX TPYyOONpPOBOIOB. 3a CYET MPUMEHEHHS MEPEIBIKHBIX IOJEBBIX TPYOO-
MIPOBOJIOB CTPOUTEIbHAS CTOMMOCThH ATHUX CHCTEM CHIXKAETCS, HO BO3PACTAIOT IKC-
TUTyaTallMOHHBIC 3aTPAThl, TaK KaK B MpoOIecce TOJUBa TPyOOTPOBOABI HEOOXO0IM-
MO TepeMemarh MO TOJIO.

B nepeosusicnvix cucmemax TpyOOIpOBOABI PACHONAraloT Ha MOBEPXHOCTU
3eMJTH, BCIO CETh MOXKHO pa30HpaTh U MepeMeIaTh Ha IPyrol y4acToK.

JUis  ycTpoiicTBa TpyOONpPOBOJOB B OCHOBHOM HPHUMEHSIOT acOecTo-
IIEMEHTHBIE, HATIOPHBIC JKEJIe300€TOHHEIE, HATIOPHBIE KEIE300€TOHHBIE CO CTaTbHBIM
CEpICYHUKOM, CTAIIbHBIC, YYTYHHBIC H MJIACTMACCOBBIC TPYOHI.

Tpy6uaTtas opocuteibHas cetb (TOC) cocTOUT W3 CIIEAYIONIMX 3BCHHEB!
MAUCMPANbHLLIL VA 27IA8HBLEL MPYOONRP0O60O, pacnpedenumesibHble mpyoonpo-

6000l PA3TUUHBIX NOPAOKOE U noJlesble MPYOONPOEoobl.
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Ilo pacnonoocenuto 6 niane pa3auyaloT CIEAYIONUE CXEMbl TpyOUaToil opo-
CUTEIILHON CETU. ¢ OOHOCMOPOHHUM pAcnpeoesieHueM 800bl;, ¢ 08YCHMOPOHHUM; M-

nukosast; 3akoavyosannas (puc. 2.45).
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Puc. 2.45 -cxembl pacnoioxeHust Tpy04aToil OpOCUTEIHHON CETH:
a - 00HOCMOPOHHASA, 6 - 08YCIMOPOHHSSL, 8 - MYNUKOBASL; 2 - 3aKONbYOBAHHAS,
1 - nacocnas cmanyus; 2 - macucmpanvHwulti mpyoonpogood; 3 - pacnpeoeiu-
mebHbl MPyOOnpo8oo

B3aumuoe pacnonoxkenne 3BeHbeB TOC H0JKHO OBITH YBS3aHO C OpraHu3a-
YEel OpPOIIAeMON TEPPUTOPHUH B IJIAHE U C TEXHUKOU MOJINBA.

B 3aBucumoctu ot penseda A. H. KocTskoB BbIIeIsIeT JBE CXEMbI pacloio-
KEHUSI TPYyOOTIPOBOIOB.

B mepBoii cxeme maructpanbHblii Tpyoornposon (MT) pasmeniaercss o Hau-
MEHBILIEMY YKJIOHY, PaclpeeauTeNn NepBoro nopaaka orxoasat or MT noxa mps-
MBIM yTJIOM IO HauOOJIbIIEMY YKJIOHY, PACTIPEACTUTENN BTOPOTO MOPSAIKA OTXOIAT
OT pacHpeAcsIUTENe NEPBOTO MOPAIKA MOJ MPSMBIM YIJIOM IO HaUMEHBIIEMY VK-
JIOHY U T. 1.

Bo Bropo#i cxeme MarucTpanbHbIi TpyOONpPOBOJ pacroyiaraercs Mo Hau-
00JIbIlIEMY YKIIOHY, & OCTAJIbHBIC 3B€HBS CETH - B 3aBUCUMOCTH OT 3TOTO.

Yaiie Bcero 3B€HOM, ONMPEAEISIONIUM BBHIOOP CXEMbI PACIONOXKEHUS 3aKpbl-
TOH OPOCHUTEIBHON CETH, ABISIIOTCSA MOJEBbIE TPYOONPOBOIBI, HA JOJIO KOTOPBIX
npuxonutcst 7 0...80%Bceil mpoTsHKEHHOCTH ceTH. PacmosiokeHre MoJIeBbIX TPY-
OOMpPOBOAOB MO HAUOOJBIIEMY YKIOHY JaeT IKOHOMHUIO B KalHMTaJbHBIX 3aTpaTax,
MO3BOJISIET B OOJIBIICH CTENEHHU UCIOJIb30BaTh €CTECTBEHHBIA HANop B TPyOOIPOBO-

Jax, CO3JAeT JIYUIIHE YCIOBHS I paObOThI 10K /I€BAIbHBIX YCTPOMCTB.
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[ToneBbie TPyOOIIPOBOABI PEKOMEHIYETCSI MTPOCKTUPOBATHh U3 YCIOBUU JIBYX-
CTOPOHHET'0 KOMaH/I0BaHUHI.

PaccrosiHus Mexy HUMU B 3aBUCHMOCTH OT TEXHHKHU IOJHBA MOTYT KOJe-
0ateca B npenenax 200...900m u Gonee. J[nmuHa mojeBbIX TPYOOIPOBOIOB 00YyCIIaB-
JUBAET PACCTOSIHUE MEXKAY pacipeleUTeIbHBIMA TPYOOIIPOBOIAMH H KOJIEOJIETCS
ot 50010 3000Mm.

[Ipu BBIOOpE Tpaccel TpyOOMpoBOJa CTpeMATCS 00eCIeYUTh CBOOOTHBIN J0-
CTYI K HeMYy KaK IpH CTPOUTENLCTBE, TaK U MPH dKcIuTyartanuu. KonmndaecTBo mepece-
YeHUH TPyOOIPOBOIA C JKEIE3HOJOPOKHBIMH JTUHUSMHU, JOPOTAMHU JOJKHO OBITH IO
BO3MOKHOCTH MHUHHUMAJIbHBIM.

He crmenyer momyckarh 3HAUUTENBHBIX TIEPEIIOMOB B Tipoduiie TpyOOoTpoBo/a,
MIOCKOJIbKY OHHU BBI3BIBAIOT JOIOJHUTEIBHBIC HAMPSHKEHUS B TPyOax W OCHOBaHWH,
TUTSI BOCTIPUSATHSI KOTOPBIX TPEOYETCS CTPOUTH CIIEIIUATBHBIE COOPYKEHUS.

Jliisa mpexynpexxaeHus 3aujieHusl TpyOOTPOBOIOB WX TMOTHOCTHIO OTOPAKHH-
BaIOT OT BOJbI HA HETTOJIMBHOM CE30H.

[Tpu mepeceuenun tpybompoBomoB TOC ¢ ApyruMu BEpTHKAIBHOE PACCTOS-
HUE MEXIy HUMH NMPUHUMAIOT He MeHee 0,2 M.

Tpy6onposoast TOC ykiagsiBaroT Ha €CTECTBEHHBIN TPYHT. B kauecTBe ecre-
CTBEHHOTO OCHOBAaHUS MOTYT CIY)KHTh IE€CUaHBIC, TPABEIMCThIC WU TIMHUCTHIC
rpyHTHI (puc. 2.46).B rpyHTaX, NOoABEP)KEHHBIX B 3HAUUTEIILHOW CTETICHU BCITyYHBa-

HUIO, TPYOOIIPOBOABI YKIIAABIBAIOT HA MECUAHYIO MOIYIIKY BbICOTOM He MeHee 20 cM.
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Puc. 2.46 -CniocoObl yKJIaJK1 HAITOPHBIX TPYOOIIPOBOJIOB:
a - Ha ecmecmeeHHOM OCHOBAHUU, O - Ha necuanom ocHosanuu;, 1 - mpanues;
2 -mpyoba; 3 - ympambosanHas 3acvinka; 4 - necuanoe ocnosamue
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2.12. Pacxoabl Bobl B OpocuTeIbHOI ceTH. KOHCTPYKIIMM OpOCUTEIbHBIX

cucteM. Pazmepsl 3aKpBITHIX TPYOONIPOBOAOB 1 KAHAJIOB

KoHCTpyKIIMsI OpOCUTENBHON CUCTEMBI 3aBUCUT OT KOMILIEKCAa IPUPOAHBIX yC-
JIOBUU pailoHa U 3aJlay NPOEKTUPYEMOTrO YBIIA)KHEHUS CEIbCKOXO3MCTBEHHBIX KYJIb-
Typ. B 3acynuinBoil 30He ¥ 30HE HEAOCTATOYHOTO YBJIAXKHEHHUS OPOIIAOTCS MPAKTH-
YECKH BCE BO3JICTBIBAEMbIC KYJIBTYpPhl 32 UCKIIOUEHHEM CPAaBHUTEIBHO HEOOJIBIINX
OOrapHbIX YYacTKOB. 3/1€Ch OPOCUTEIbHBIE CHUCTEMBI CTAIMOHAPHOIO THUMA UMEIOT
OOJIBITYIO TIIOIIA b, OPOCUTEIIbHAS C€Th, KPOME MaruCTPabHBIX KaHAJIOB, HE UMEET
XOJIOCTBIX YYaCTKOB, HaJW4YUE€ KOJUJIEKTOPHO-APEHAXKHOU CeTH 00si3aTenibHO. Takue
CUCTEMBI 00CITY>KMBAIOT HECKOJIBKO XO3MCTB, 00ecreunBas MoJydYeHUE BBICOKUX U
rapaHTUPOBAHHBIX YPOKAEB PA3JIUYHBIX CEIbCKOXO3IMCTBEHHBIX KYJIBTYP.

B 30HE HEYCTONYMBOIO yBIAXKHEHUS OPOCUTEIIbHBIE CUCTEMBI UMEIOT PSifi CIIe-
u(pUIECKUX 0COOEHHOCTEH. 371eCh OpOILIEHHE SABJISIETCS TONOJHEHUEM K €CTECTBEH-
HbIM ocajkaMm. OpolIarTcs OTAEIbHBIE YUaCTKU, KOTOPHIE COCTABISAIOT JIMIIL HEKO-
TOPYIO YacTh MOCEBHOM IUIOLIAM, OPOCUTEIbHAS U APEHAXHAs CETU XapaKTepU3y-
I0TCSI OOJIBITION PAa3BETBICHHOCTHIO M 3HAYUTEIHHOU MPOTSKEHHOCTHIO XOJIOCTOM
yacTu. Yanie BCero 34ech COOpPYKaroT OPOCUTEIbHBIE CUCTEMBI MOJTYCTAMOHAPHOTO,
a MHOTIa U MEPEIBUKHOTO THUIIA.

Br100p KOHCTPYKIIMM CHCTEMBI BO MHOTOM 3aBHCHT OT pelibepa MECTHOCTH.
[Ipu cnoxuoM penbede 0OBIYHO TPOESKTUPYIOT TPYyOUaThie OPOCUTENILHBIE CUCTEMBI C
3aKPBITON KOJUIEKTOPHO-APEHAXHOM ceThlo. bosbliine ykIIOHbI 00yClIaBIMBAaIOT He-
00X0JMMOCTh TTPHUMECHEHUST MEPOIPHUATHI MPOTHUB pa3MbIBa KaHAIOB (OBICTPOTOKH,
nepenabl, KperieHHe pycel).

Koucmpyxkyus opocumenvhou cucmemuvl_3aBUCHT U OT UCTOUYHUKA OPOIIECHUS,
€ro pacrojioKEHUsI MO0 OTHOUIEHWIO K OpOIIAeMOM Iuiomanu. Tul BOJIOWCTOYHHKA
onpenesieT KOHCTPYKIHMIO BOA03a00PHOTO COOPYXKEHUS, MPOTSKEHHOCTh MarucT-
paTbHOTO KaHayla, HEOOXOIMMOCTh B OTCTOWHUKE. J[71s1 mOBBITIIEHUsT Botoo0OeCIeueH-
HOCTH OPOCUTEIBHOU CUCTEMBI U KO3 (PUIIMEHTA MMOJIE3HOTO HCIOIb30BAHMS BOJIbI B

HCKOTOPBIX ClIydasaX CO3AAl0T PCTYIHUPYIOIIMUC BOJOXPaHWUIINIIA.
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B cocTtaB opocHTENBHBIX CHCTEM HEOOXOIMMO BKJIIOYATH PHIOO3AIIUTHBIE U
PBIOOTIPOITYCKHBIE COOPYKEHHSI: CETKU C PhIO0OTBOJAMH, PHIOOXOIbI, PHIOOTIOHEM-
HUKH, PBIOOINIPOINYCKHbIE 1ITI03bl. Ha COBpeMEHHOM 3Tarne B yCIOBHUSX TOCYJapCT-
BEHHOI COOCTBEHHOCTH Ha 3€MJIIO M BOJY 0CO0O€ BHHUMAHHE YACISIOT PAllMOHANb-
HOMY HCIOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB. B CBSi3M ¢ 3TUM MECTONOJIOKEHUE,
IPaHUIly U KOHCTPYKLHIO OPOCUTEIBHON CUCTEMBI ONIPEAEIAIOT C YUYETOM Hauboiee
MIOJIHOTO MCHOJB30BAHMS TEPPUTOPHUH MOl OPOLIEHUE U OPUEHTALMU XO35AUCTB, HX
KOJINYECTBA, Pa3MEPOB CEBOOOOPOTHBIX Y4acTKOB. COBpEMEHHBIE OPOCUTEIIbHbBIE
CUCTEMbI JTOJKHBI 0OecTeuynBaTh MPUMEHEHHE Hanlosiee MPOTrpecCUBHBIX BBICOKO-
MIPOU3BOAUTENIBHBIX CIOCOOOB U TEXHUKH IOJIMBA. Pemenne BonpocoB TEXHUYECKO-
IO COBEPLICHCTBOBAHUS U MTOMCK ONTUMAIBHOIO COUETAaHUS ITapaMeTpoB Oa3zupyercs
Ha PACCMOTPEHUU COBOKYITHOCTH CIIy4alHBIX W 3aKOHOMEPHBIX COOBITHI, MpOUC-
XOJSIIMX Ha OPOCUTENIBHOM CHUCTEME 110 MHOXECTBY BapuaHTOB. Hambonee parmo-
HaJIBHBIN MyTh PEIIEHUs BOIPOCOB NMOUCKA ONTHUMAJIBHOIO BapUaHTa COCTOUT B Ma-
TEMAaTHUYECKOM MOJIETUPOBAHUH MPOUCXOIAIINX HA CUCTEME MPOLECCOB, CBA3aHHBIX
C BBIPAIIMBAHUEM CEJIbCKOXO3SHUCTBEHHBIX KYJBTYp, MOCIEAYIOLUIMM KOMIIbIOTEP-
HBIM aHAJIM30M BCEX pPacCMATPUBAEMBIX BapHaHTOB. ABTOMaTH3alUs MpoOIEcca I0-
auBa, ucnoiab3zoBaHue ACY U COBETYIOUIMX CHCTEM 3HAYUTENILHO TOBBIIMIAIOT KOH-
CTPYKTUBHYIO Ha/Ie)KHOCTb U ONEPATUBHOCTb OPOCUTENIBHBIX CHUCTEM, MPOU3BOAU-
TEIBHOCTH TPYJa, 00ECIEeUNBAIOT PAIIHOHATBHOE UCIIOJIb30BAHUE BOIHO-3€MENbHBIX
PECYPCOB M CO3/1al0T YCJIOBHUS JIJISl BBIPAIIMBAHUS FapaHTUPOBAHHBIX YPOXKAEB CEIlb-
CKOXO3SIMCTBEHHBIX KYJIBTYD.

Pacxoabl B 3aKpbITOM ceTH
PacueTHbIil pacxoja pacnpeneauTensHoro TpyoonpoBoia Mpu MOBEPXHOCT-

HOM IOJIMBE ONPENENAETCA 10 HOPMYIIE

HT . HT

br=49p L, (2.49)
rac g - pacdCTHasaA MaKCUMAJIbHAA OpAWHATA YKOMIIIICKTOBAHHOTO Fpa(bI/IKa ruapo-

Moy, i/c Ha 1ra; F7, — IIomaab CeBOOOOPOTHOTO yUacTKa HETTO, Ta.

cen
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PacueTHbIii pacxo noieeoco mpyb6onposooa ONPeaensoT mo hopmyJe
Qe =mi2/86,4¢ (2.50)
rjie m- NOJUBHAs HOpMA, mlra; F T - IUIoIIa[b Mo (y4acTka), IMoJuBaecMasi U3 Io-
JIEBOTO TPyOOmpoBoa, Ta; t - MPOJOIKUTEILHOCTD MOJUBA CEIIbCKOX03HCTBCHHOM
KyJbTYpbI (IPUHUMAETCS 110 YKOMIUIEKTOBAHHOMY I'paHKy THIAPOMOAYJIS), CYT.

[Tpu moyivBe MOJIMBHBIMHU HJIM J0XI€BAJbHBIMH MalllMHAMHM IIPEIBAPUTEIHHO
COCTaBJIAIOT rpaduk ux pabOThI Ha CEBOOOOPOTHOM yduacTke. ITo yKOMIUIEKTOBaH-
HOMY TpaduKy paOOTHI MOJUBHBIX WM JT0KIECBAJbHBIX MAIIWH YCTAHABIMBAIOT HX
KOJIMYECTBO, PACCTAHOBKY M CXEMY IMEPEMEIICHUs Ha MOJAX, a TaK)Ke MaKCHMalb-
HBIN pacxoJl Ha CEBOOOOPOTHBIN YIaCTOK.

PacueTHbBIl pacxoa nonesoco mpyoonposoda NPUHUMAIOT PaBHBIM CyMMap-
HOMY pacXxojy MOJHBHBIX HJIH JOXKICBAIbHBIX MAIWH, OJHOBPEMEHHO paboTaro-
[[UX Ha JaHHOM II0JIE:

Qi =1Qu,
rae Qu - pacxol MOKICBAIBHON (IOJUBHOWM) MAIIUHBI, JI/C; 7 - KOJHYECTBO OJTHO-
BPEMEHHO pabOTAOIIUX T0K/IeBaIbHBIX (TOJMBHBIX) MAIIIKH.

MakcuMaJIbHBIH pacyeTHBIH PaCXo] pacnpedenumenvHo2o mpybonpoeood,

MOJIAIOIIETO BOMY Ha CEBOOOOPOTHBIM yYacTOK, paBeH CyMME pacXxoioB, OJHOBpE-

MCHHO ITOJIYYarOoIInuX U3 HCTO BOAY ITOJICBBIX Tp}I6OHpOBOI[OB.

T'udpaenuueckuil pacuem mpyouamoii opocumeibHol cemu

['uapaBnuyeckuii pacuer TPyOONPOBOJOB 3aKIIOUACTCS 68 nodboope ux oua-
Mempog TIO PaCYETHBIM pPAacXOJaM BOJbI, ONPEACICHUU NYMEeBblX U MECMHbIX No-
mepb Hanopa N YCTAaHOBJICHUS] HEOOXOJIUMOIO HOIHO20 HANOpA B TOJIOBE U TI0
y4aCTKaM OPOCHUTEIIbHON CHCTEMBL.

Ha ocHOBaHMM pacyeTHBIX PacxoJl0B M ONTHUMAJIbHBIX CKOPOCTEH IBUKEHUS
BOJIBI B TPYOOTIPOBOJIaX MPEABAPUTEIBHBIC JUAMETPHI UX MOJOUPAIOT MO (hopmyIie

D= 1000Y4Q/nv=1130YQ/v, mu, (2.51)
rae Q - pacdeTHbIN pacxon TpyOOmpoBoja, M/c; v - CKOpPOCTb JABUKEHHS BO-

11 B TpyOOIIpOBOIE, M/C.
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[Tocne 3toro moaOuparoT OirKaWIIMi CTaHAAPTHBIA aAuameTp TpyOsl. Ecnu
no100paHHBIA AMAMETP 3HAUYUTEIBHO OTIMYAETCS OT PACUYETHOr0, HEOOXOAMMO OII-
pEelenuTh HOBBIE PAacueTHBIE CKOPOCTH, COOTBETCTBYIOIIME OKOHUYATEIHHO MPHHS-
TOMY AHAMETPY.

YBenuueHne CKOPOCTH TMO3BOJSIET YMEHBIIUTH AUaMETp TPyO, UX CTOMMOCTB,
MIOBBICUThH TPAHCIIOPTUPYIONIYIO CIIOCOOHOCTH MOTOK, M CAMOOYHUIIIAEMOCTh TPYO OT
HaHOCOB. OHAKO MPH 3TOM BO3pacTaeT HEOOXOJUMBIN HAMoOp, 4TO TpeOdyeT OOoMbIIIei
MOIITHOCTA HAaHOCOB WM TOBBIIIACT OMACHOCTH pa3pyIlieHUs TPyOOMpPOBOIOB OT THJ-
PaBJIMYECKOTO yaapa.

VYBenuueHue AaBieHUs B TPyOONpoBoae Af MpU CHUKEHUH CKOPOCTH JIBH-
KEHHsI BOJBl B HEM JUII MOTOKAa O€3 HapyIIEeHUs €ro CIUIONTHOCTH T0 TEOPHH
H. E. )KykoBCKOTO MOKHO OTIpEeIUTh o (hopmyJie

AH = (vo—uv1) a/g, (2.52)
re vo U vi- CPEIHHUE CKOPOCTU B TPYOOIPOBOJE JO U IMOCIE 3aKPBITUS 3aIBUXKH,
M/C; @ - CKOpOCTh pacHmpoCTpaHEHHs YHAAapHOW BOJHBI B TpyOOmpoBoje
(500...14254/c), q - yckopeHHe CBOGOIHOTO mafeHus, M/c’.

PacueTnsliif Hanop B Havalsie TpyOONpoBoOa!

H=H,+2h+2h,+H., (2.53)
rae Hr - FCOI[CBI/I‘ICCKa}I_ Pa3HOCTb OTMCTOK B HA4YaJIC U B KOHIC PACUCTHOT'O

ydacTka TpyOompoBoja, M; Ih, - MOTepU Hamopa Ha | pacueTHOM y4yacTke Mo JJIMHE
TpyOOIpoBOJa, M; Xh, - IOTEPU HANlOpa HA MPEOAOJIECHUE MECTHBIX CONPOTUBICHUN
10 JJIMHE TPYOONpoBOJa, M; OOBIYHO MECTHBIE MIOTEPU B OPOCUTENIBHBIX TPYyOOIIpO-
BOJIax coCTaBIAOT 5...10%myTeBbIX, Zhw= (0,05...0,1) 2h;; Hey - CBOOOTHBIN HATIOP B
THJIpAaHTE B PaCUE€THOM TOUKE TPyOONpoOBOa, M.

PacueTHsplii Harmop s pa3BETBIECHHOM 3aKPBITOM OPOCUTENBHOM CETH Ompe-
JEJNAI0T 10 Tpacce TPyOOIIpOBOAOB, MOABOAIINX BOAY K Haubojee yAaJleHHOMY U
MMEIOIIEMY HauOOJIbIIYI0 OTMETKY IIOBEPXHOCTH 3€MJIM THJIPAHTY.

[ToTepu HamOpPOB HAXOAAT OTAEIBHO JIJISl KaXKJOTO y4acTKa pacyeTHOM TPacChl
TpyOOIPOBOJA € Pa3HBIMHU pacxoAamMy U auamerpamu. OOIIMe MoTepy Hamopa 1o pacyeT-

HOU Tpacce TpyOOIpoBO/Ia MOTYyYaloT, CYMMUPYSI TOTEPH HA OTACTBHBIX €€ YIaCTKaX.
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[ToTepu o anmuHE A, oTIpeACIISIIOT TIo hopmyie
hi=\v2lf2gD, (2.54)

rae | - mrHa yyactka TpyoornpoBona, M; D - quametp TpyO, M; V - CKOPOCTh JIBUXKE-
HUSI BOJIBI B TpyOe M/c; 2 - K02 HUIMEHT MMIPaBIMYECKOrO COMPOTHBIICHHMS.

3axpvimvie opocumenvhblie cucmemvl KOHCTPYKTHBHO BBITOJHSIOTCS B OC-
HOBHOM B BHJIe TPYO Kpyrioro ceueHusi. Huke nmpuBeneHs pa3mMepsl I TPYOHBIX
3aKPBbITBIX CUCTEM BBITIOTHCHHBIX U3 PA3TUIHBIX MATEPHAIIOB.

Acbecmoyemenmusle mpyosl. HaopHbIE aCOCCTOIIEMEHTHBIE TPYObI THaMeT-
pom 100... 50Qum ¢ TommuuON cTeHkH 55... 105vm u qmuHO# 5 M.

Kenezobemonnvie Hanopuvle mpyovl co CMANbLHBIM CEPOSUHUKOM. TUAMET-
pom 250 . . . 60Qum, nmuHo Su 10M ¢ TommuHoM ctenku 40,5 ... 47,5M.
CmanvHble I1eKmMpoceapHvle CRUPAIEUIO6HBIE MOHKOCHIEHHble mpPYObl C 3alINT-
HBIM MOKPBITHEM Ha OCHOBE Jaka 3THHOJb. auamerpom 200 . .. 40Qum ¢ TommuHoM
creuku 1,8... 4,0um, mmHoi 5, 6, 91 12m

CmanbHble IN1eKmMpPOceapHvle MOHKOCHEHHble MpPYObl ¢ GHYMPEHHUM Ue-
MEHMHO-NECUAHBIM U HAPYHCHBIM OUMYMHBIM WU IMUHONEBLIM HOKPLIMUEM:
muameTpoM oT 21910 530Mm.

Yyzyuuste mpyowot. Jlnametp uyryHHbIX Tpyo 65... 100QvumMm. Jnuna tpyO ot 2
110 6M.

Ilnacmmaccosvie mpyowr. nvuont 6, 8, 10u 12 m.

Pacxo0wvl 6 omkpvimoit cemu

PacueTHbIe pacxoJbl KAHAJIOB OPOCUTEIbHOM CETH OTPEEISIOT Ha OCHOBA-
HUU PEKUMa OPOIICHUS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP U MOTPEOHOCTH B BOJIE OT-
TEIBHBIX X03SICTB, a TAKXKE PEKIMa UCTOUHHUKA OPOIICHUS.

Ecnmu uCTOYHMK OpOIICHHS MOTHOCTHIO O0ECTIEUMBACT MOTPEOHOCTh XO3SUCTB B
BOJIE, TO KaHaJbl pabOTaIOT B COOTBETCTBHU C TpadMKOM pexknmMa oporeHus. [Ipu He-
COOTBETCTBUU PEKMMa BOJOUCTOYHHKA PEKHMY OPOIICHUS MPETyCMaTPUBAIOT BBEIIE-
HUE BOA000O0pOTA, T. €. I0/Ia4y BOJBI B OT/ACIHHBIC 3BEHbSI OPOCUTEIHHON CUCTEMBI T10

oucpecan, 4TO yxXyauiacTt BOI[OO6CCH€‘{CHHOCTB IMIOYB W HApymacT CPOKHU ITIO0JIMBOB. Ha
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OpPOCHUTEJIBHBIX CHCTEMAax IPUHATA CIEAYIOIAas HOMEHKIIATypa pPacdyeTHBIX PACXOIIOB
BO/JIbl. MAKCUMAJTbHBIN, MUHUMATBHBIN 1 popcupoBanublii (JIbH B.2.4-1-99).

Maxcumanvhulii pacxo0 Qmax - 7TO HaMOOJBIIUNA PACX0] BOJbI, KOTOPBIA Mpo-
IyCKAET KaHAJI JUIMTEIBHOE BPEMsS B COOTBETCTBUM C MAKCHMAJIBHOW OpAWHATOU
rpaduka ruipoOMOIyIsl.

MunumanvHolil pacxo0 Qmin - 3TO0 HAUMEHBIIUN PacXoj BOJIbI, KOTOPHII TpeOy-
€TCsl MPOIYCTUTh MO KaHaJly COTJIACHO PacuyeTHOMY rpauKy THAPOMOIYJS M pac-
YeTHOMY IUJIaHy BOJIOMOIa4M U BOJ10000POTA.

Dopcuposanmbiii pacxo Lbers - 3T0 yBeTUUYEHHBI HOPMAIBHBIA PacXojl, KOTOPKIIA
TpeOyeTcsi IPOITyCTUTH M0 KaHATy KOPOTKOE BPEMsI B OCOOBIX YCIIOBHUSIX IKCILTyaTaIUH.

PacxomoM HETTO KaHaja Ha3bIBAalOT Pacxoj]l BOJABI B KOHIIEBOM €ro 4acTH, a
pacxoaoM OpyTTO - pacxo/l B TOJIOBE KaHaJa C y4€TOM MOTEPh BOJBI MO €T0 JTUHE.

Pacxonom HETTO CHCTEMBI Ha3bIBAKOT PACXO[, OJABAEMbIN Ha MOJISI, a Pacxo-
J0M OpYTTO - pacxo/i B TOJIOBE MarucTpajbHOTO KaHaja.

OCHOBHBIM pacyeTHBIM PAcCXOIOM SBIISIETCS pacXo]l KaHajla, IMOJaBaeMbli Ha
ceBOOBGOPOTHEIH ydacTok. “eo Ero ompefensioT Mo yKOMILIEKTOBAHHOMY TpaduKy

BOJOIIOAA4YM MKW BBIYHUCIIAIOT 110 3aBUCHUMOCTH

Q]:‘ro :qFHT (2.55)

c.0?

rIe Q" - MaKCHMAJBHBIH pacXoJ HETTO Ha CEBOOOOPOTHBIM Yyd4acTok, J/c;
g - MakCUMaJIbHAs Op/IMHATa YKOMILICKTOBAHHOTO Tpadurka ruapomoy.is, ji/c Ha 1ra;
F - miomaabs ceBOOOOPOTHOTO y4acTKa HETTO, ra.

PaCXOI[BI BCE€X OCTAJIBHBIX KaHAJIOB OpOCI/ITeJ'II)HOf/'I CCTH BBIYUCIIAIOT 4YCPC3
QT C y4eToM OOIIECHCTEMHOTO IUIaHa BOAOIOJIB30BAHHS.

Ecim pacxox Ha ceBooOOpoTHBIN ydacTok Oonbme 2501/c, To oH pactpenes-
eTcs MEXIY JABYMsI MM 00Jee yYaCTKOBBIMH KaHAJTIaMHU.

Pacxoabl Bcex 3BeHbEB OPOCHUTEIBHOM CeTH B Mpeaejiax ceBOOOOPOTHOIO
y4acTKa JIO/DKHBI OBITh YBSI3aHBI TIOCJICIOBATEIBHO OT MIIAJIIINX 3BEHBEB K CTAPIIUM

C y4€TOM HOTepI):
ZQR=Q o: (2.56)

Q — HT
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Eciau n3 X039iCTBEHHOT 0 paCHpeI[eJII’ITe.]Iﬂ OCYHICCTBIACTCA IMOJIa4a BOALI 710
OMOeNbHLIM KAHALAM HA YYaCTKH, 3aHSThIC MOHOKYJIBTYPOH, caJamMH, BUHOTPATHH-
KaMH, Ha HpI/chaZIC6HBIC Y4aCTKH, TO pacXxod €ro OIpCACIIA0T 11O 3aBUCUMOCTH

Qit =XQ% + X% (2.57)

Pacxon MeKxo3s1iicCTBEHHOT0 pacipeaeJuTe]sl paBeH CyMME PacXoJ0B XO-

o QxT =7 Qép ‘
3ANCTBCHHBIX KaHAJIOB, ITOJIYHAOIIUX U3 HCT'O BOJ ™ Mx.p xp
P . QET =Y}Q5p
aACX0oaA MAruCTPaJIbHOI0 KAHAJIA. X\ x MX.p

PacueTHble pacxoasl OPOCUTENIBHON CETH KAaHAJIOB IIPU JOKJEBAHUM OINpee-
JSIOT Ha OCHOBAaHUM Tpaduka MOJMBOB, YUUTHIBAIOUIETO KOJHMYECTBO U MAapaMETPHI
JOKJICBAJIbHON TEXHUKHU. Pacxoasl BpEMEHHBIX OPOCUTENIECH HA3HAYAIOT B COOTBETCT-
BUHU C PacXoJIOM JOXKAEBaIbHOU MamuHbl. KosnuecTBo opocuresneil, 0THOBPEMEHHO
paboTaronux Ha 1MoJje, a CIeI0BaTeNbHO, U 10K/I€BATbHBIX MAIlIWH, ONPEACIISAIOT MPH
COCTaBJICHUM Ipaduka MoauBOB. lJig 3TOro MoJIydaroT MPOJOJKUTENBHOCTD MOJINBA
IIOJIS1 OTHOW TOKAE€BAJIbHOM MAIIMHOM I10 3aBUCHMOCTH, CYT.

Hm
m F”l Kucn

= M5 Koy (2.58)
864Q,K,,,,

rJie m - pacueTHas IMMOJUBHAs HOpMa, Mfra;FEr - momas moJis ceB00OOpOTA, 3aHs-
Tasi JaHHOW KYyJIBTYPOH, Ta; Kucn - KOAOPUIIMEHT, YUUTHIBAIOITUN TTOTEPU BOJBI HA HC-
MapeHre MpH JIOKJIEBaHUU (3aTpaThl BOJBI HAa CO3JaHMEC MHKPOKJIUMAaTa B IPOIECCEe
TOXKACBAHUSA); Qu - PACXOJ JTOXKICBAIBHONH MamuHbI, JI/C; Keyr - KOIDPUIMEHT WC-
MOJIb30BaHUsI BPEMEHU CYTOK.

MakcuMallbHBIM pacxoj Yy4acTKOBOTO KaHalla B 3TOM CJydae paBeH CyMMe

PacxoI0B OJHOBPEMEHHO Pa0OTAMONIMX 0K ACBATBHBIX MAIIUH (BPEMEHHBIX OPOCH-
Tese) Ha MmoJie: Qas P QM.

MunumansHwlii pacxoo BOJbI CTAPIINX OPOCUM EIbHBIX KAHAI08 OTIPEICIIAIOT
KaK CyMMY PacXo/I0B YYaCTKOBBIX pacmpezenureneii. Jis obecrnedeHus yCIoBHii He-

3aJBICMOCTH KaHaJIOB pacXo/J BOJAbI B HUX JTOJDKCH ObITh He MeHee 40% MakcuMab-

HOTO.
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[Tpu M3MeHEeHUH YCIIOBHI BOJ0000pPOTA, COCTAaBa KYJIbTYP HIIM IUIOIIAIM IO
BJIArOJIOOMBBIMHU KYJIbTYPAMH, & TAKXKE B CHJIBHO 3aCYILIMBBIC TIEPUOIBI BO3HHUKACT
HEOOXOIUMOCTh B TPOIYCKE (HDOPCHUPOBAHHBIX (ITOBBIIIEHHBIX) PAaCXOJ0B BOIBI 110
KaHajaM. POpCUPOBaHHBIA PACXOa BOJIBI HEOOXOIUMO MPUHUMATH PABHBIM MaKCH-
MaJILHOMY DacXoJly, yBEJIMYCHHOMY Ha KO3()(HUIUEHT (HOPCUPOBKU Kpi UL MEXK-
XO3SIMCTBEHHBIX M XO3SHCTBEHHBIX PACIpENCIIUTENIE pHU pacxoiae Boabl MeHee 1
Mlc -k4=1,2: To %xe oT 1 1o 10 M /e - ky—=1,15,a cBbrre 10 Mlc -#s=1,1. Pacxopl
BHYTPHXO3SHCTBEHHBIX paclpeaeInTeleldl ¥ BPEMEHHBIX OPOCHTENEH, paboTaromuX
MOOYEPETHO, HE (OPCUPYIOTCH.

Koucmpyxuyuu u pazmepol kananos

[TomepeyHoe ceueHue M IPOaOIbHBIN MPOQUIb KaHajla J0JDKHBI 00eCIeUYnBaTh
OecriepeOOiiHy0 TMOa4y BOJBI Ha IOJISA, HEPa3MBIBAEMOCTh M HE3aMIIEMOCTh HX
pyciia, MUHEMAJIbHYIO (DHIBTPALNIO, BO3MOXKHOCTh CTPOUTENLCTBA CYIIECTBYOMUMH
MallliHAMH U MEXaHM3MaMH. Y POBEHb BOJBI B CTApIIMX KaHalaX MOJDKEH KOMaHJIO-
BaTh HAJl yPOBHEM BOJBI B MJI/IIINX, & BO BPEMEHHBIX OPOCUTENSAX MPH MOBEPXHOCT-
HOM CII0co0€ IMOJIMBa - HaJl MOBEPXHOCTHIO OPOIIIAEMOTO ITOJIS.

Koncmpykuyus kananoe 6 3emasnom pycie onpenesieTcs. pacxoI0M KaHala,
TpeOyeMoi BEIMYMHON KOMaHIOBaHHs KaHajia, XapakKTepOM IPyHTa, B KOTOPOM OH
IPOKJIabIBAETCS, HA3HAYCHUEM KaHaJla U PACIOJIOKEHHEM €ro Ha MECTHOCTH, (op-
MOM TOMEPEYHOr0 CCUEHHs; rabapuTaMu pabodyero opraHa MEXaHU3MOB, ITPUMEHsIE-
MBIX JUTSI ITPOKJIa KA KaHaJIOB.

dopmMy MOMEPEUHOr0 CEUCHUST KaHAJOB BHIOMPAIOT B 3aBUCHMOCTH OT HX pPas3-
MEpOB, XapakTepa IPYHTOB OCHOBAHHS U CIIOCo0a MPOM3BOACTBA paboT. PopmbIl Ka-

HaJIOB TTOKa3aHbI Ha puc. 2.47.
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Puc. 2.47 -®opmbl ONEPEUHOTO CEUCHUS KaHAJIOB!
a - mpaneyeuoaivtas; 6 - NPAMOY20bHASA, e- NOTUSOHANbHASL, 2- Napadoau-
yeckas, 0, e- COCIABHAS, JHC - MPEY2OTbHAsL; 3 - I0AHCOUHO0OpaA3HAas

Kananel cpennHell 1 Manoi MPOIMYCKHOW CIIOCOOHOCTH, KaK MPaBHIIO, UMEIOT
TpaneuenJanbHyo Gopmy.

KaHassl npsMOYTroJbHOTO CEUEHUs C KPETJICHUEM JHA U CTEHOK IPOEKTUPYIOT
penko (HampuMmep, Ha KOCOTopax, B CHITYYHX WM CHJIBHO (PHIBTPYIOIIUX TPYHTAX).

Kanamnsl rmy6unoit 6osee 4... SM 4acTo CTPOAT ¢ MOJUTOHATBLHON (opMoli ce-
YeHUsI, yCTOWYMBON U TUPABINYECKU O0JIee BHITOJHON, UeM TparnenenaibHasl.

Ceuenust mapabonnueckoit GopMbl HEYAOOHBI Ui BBITIOJHEHUS, HO BO BCEX
APYTUX OTHOLIECHUSX ABJIAIOTCS HAUITYUIINMHU.

Ceuenust coctaBHOU (DOPMBI 11€1€CO00Pa3HBI B TE€X CIy4asx, KOTr/Ia Mo KaHaliaM
B TEUEHHUE KPATKOIO MEpHOoJia BPEMEHU MPOIYCKAOTCS OOJIBIIME PACXOJIbl, @ B OC-
TaJbHOE BPEMS - MaJIblE.

TpeyronbHas ¢opma cedeHusi XapakTepHa AJsi BHIBOJAHBIX O00OpO31 U BpEeMEH-
HBIX OpocUTeIe. DTUM e KaHaiaMm JUIsl yAoOCTBa Ipoxoja Yyepe3 HUX CEIbCKOXO-
3SIICTBEHHBIX MAIIMH MOKET MPUAABaThCA J0KOMHOOOpa3HbIN IPO(UIIB.

[To ycioBusiM pou3BOJACTBA pabOT ¢ yUeTOM penbeda KaHalbl pa3aessoT Ha
YeThIpPE TUIA. B BBIEMKE, I10JTyBbIEMKE-TIOJIYHACHINH; B HACHIIH; Ha KOCOTOpE.

Kananet 6 sviemke (puc. 2.48).Ha ydactkax, rjie He TpeOyercs odecriedueHus

KOMaHIOBaHUA Hal ITIOBECPXHOCTBIO 3CMJIM, 4 TAKKC B ClIydasdX, KOT'Jda YKJIOH KaHalla
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IMPUHUMAOT MCHLIIC, YCM YKJIIOH MCCTHOCTHU IIO C€ro TpaccCC, KaHalJlbl MPCAINOYTHU-

TCJIBHCC CTPOUTH B BLICMKC.

I
P | 1
(| D%
ANVZXv 7 NV AN AN - W SHESEE )://\vm
B
v 7
o

Puc. 2.48 -Cedenust kaHaJOB B BBIEMKE:
1 - xasanvep; 2 - bepma
Kanansl B osryBbIeMKe-TIOTyHACHINTNA TIpuBeIeHbI Ha pucyHke 2.49.[Ipu mpo-
XOXJICHUH KaHAJIOB B TIIyOOKWX BBICMKaX IS NMPEIYNPEKIACHUS CIIydaliHbIX aedop-
MaIii OTKOCOB W BO3MOKHOCTH MEXaHM3MPOBAHHOW OYMCTKM KaHaja yCTPauBaroT
oepmbl. [Tlupuny 6epmbl npuauMaroT paBHou d=(t-H)/2, roe t-H ~ rimyouna BeieMKH

HaJ OepMoii, HO He MeHee 1Mm.

Puc. 2.49 -Ilonepeunbie ceueHMs] KaHAJIOB B MOJYBbIEMKE-TTOJYHACHIH :
1 - 6viemka; 2 - Hacvinb ¢ NOCIOUHBIM YHIOMHEHUeM; 3 - OMBA UL Kasaivep;
4 - cpe3ka pacmumenbHo20 Cl0s; S - HapYJCHbl pe3eps; 6 - 6HympeHHUll pe3epa
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Kananwt 6 naceinu (puc. 2.50)npuMeHSIOT, KOT/Ia Tpacca KaHaia MPOXOIUT I10
MOHIKEHHBIM MECTaM pelibea mim 1o 1iockoMy 0e3yKIOHHOMY penbedy U Tpedy-

eTcsl 00eCIeUnTh KOMaHJOBaHUC HA opomaeMoﬁ TCppI/ITOpHCﬁ.

AN
E ‘\/\\

§| '
o \\//Zg/\ A‘W\%k\ ZS
B
5 b
Puc. 2.50 -CeueHusa kaHaAJIOB B HACBHIIIH.
a - 6e3 HacbInHo20 OHA, O - C HACLINHBLIM OHOM

Paccrostare Mexay MOJOMIBOM O0TKOca MaMObl U OPOBKOM BHEIIHETO pe3epBa
IPYHTa JOJKHO OBITh HEe MeHee 1,5m nipu rimyoune pesepa g0 0,5M u He MeHee 3 M
npu rryoune pesepa 0,5M u Gosee. Bomy u3 BHEITHUX pe3epBOB OTBOJAT B BOJIO-
COPOCHYIO CETb.

Kanan na xocoeope (puc. 2.51).Ipu npoeKTHpOBaHHH KaHAJIOB HA KOCOTOPax
C KpyTu3HOH ckata 10 20° momepeyHoe CeUYeHHE KaHalla, MPOJIOKEHHOE B TJIMHHU-
CTBIX TPYHTaX, HEOOXOAMMO MPUHUMATh TAaKHM, YTOOBI IIOBEPXHOCTH 3€MJIHM TPOXO-
JIUIa 9epe3 TOUKY MepeceueHus 0TKoca ¢ (HOPCUPOBAHHBIM YPOBHEM BOJIbI B KaHAJIE.
JUIss TOBBINICHUS YCTOWYMBOCTH AaMObl PEKOMEHIYIOT MpPHIaBaTh CTYIEHYATOE
ouepTaHUE JIMHUU COMPSOKEHUS Tella 1aMObl ¢ ocHOBaHWeM. [Ipu 3TOM C BepxoBOM

CTOPOHBI KOCOTOpa MPEeTyCMOTpeHa Oepma mupuHOi He MeHee 1 M.
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VRSTARTTRS

Puc. 2.51 -Ceyenus kaHajgoB Ha KOCOropax

[Tpu ycTpoiicTBe KaHAJIOB Ha KOCOTopax ¢ KpyTu3HOoH ckara 20° u Oonee morre-
peYHOE CeueHUe KaHajla Ha/JIS)KUT MPUHUMATh ITOJTHOCTBHIO B BBIEMKE C YCTPOHCTBOM
C BEPXOBOH CTOPOHBI KOCOTOpa OEpMBI IIUPUHOMN HE MEHEE 3 M.

OTKOCHI IIOCTOSTHHBIX KaHAJIOB OPOCUTEIBHBIX CUCTEM 3aKJIAJIBIBAIOT C YICTOM
YCTOWYHMBOCTH OTKOCOB CYIIICCTBYIOIIMX KaHAJIOB, JKCILUTyaTUPYEMbIX B aHAJIOTHY-
HBIX YCIIOBUAX. [Ipy OTCYTCTBUYM TaKHWX aHAJIOTOB BEJIMYHHBI 3aJI0’)KEHUS OTKOCOB Ka-
HAJIOB TUIYOMHOW 70 5 M NMPUHUMAIOT B COOTBETCTBUU C JaHHBIMH, IPUBEACHHBIMH B
Tabn. 2.8,a OoJyee rIyOOKMX KaHAJIOB - HA OCHOBAHWH PAaCUETOB B COOTBETCTBHH C
pexomenaanuamu CHull.

dunpTpanys BoJbI U3 TPANCIEHIATBHBIX KaHAIOB, pa0OTAIOIINX 0e3 MOAIopa,
OyIeT MUHUMAaJIbHON NpH HanOoJiee BBITOJHOM COOTHOIICHUU MEXTY ITUPHHOU Ka-
Hauia 1o Hy b u ero rayouHoi h, onpenensiemoii o popmyrne B=b/n.

HawnOosbieli mpomycKkHOM CIIOCOOHOCTBIO TIPY 3aJIaHHOH IIIOIIA TN MTOIIEPEYHOTO

CEUCHHUS 00JITAl0T KaHAJIbI, UMEIOIINE THIPABIMYECKH HAMBBITOTHEHIIIEE CEUCHHE.
Taomuma 2.8 -3anoxenne 0TKkocoB KanajioB H<5m

I'pyHT, B OCHOBaHMH pycia ITogsonusie|HanBogHbie
Kanana OTKOCBHI OTKOCBHI
Ckana: HeBBIBETPHBIIASCS 0,1.0,25 0
BBIBETPUBIIASCS 0,25..0,5 0,25
[TonyckabHBII BOJOCTOMKHIA
TPYHT 0,5..1,0 0,5
I"ane4yHuK U rpaBuil ¢ MECKOM 1,25..1,5 1,0
I'muna, cyrnuHOK TBepablid u monyrsepasnii| 1,0...1,5 | 0,5...1,0
CyriIMHOK MATKOTUTACTUYHBIH, 1,25...2,0] 1,0..1,5
Cymnech 1,25..2,0| 1,0..1,5
Ilecoxk:
MEIKUH 15..25 2,0
MBUIEBATHINA 3,0..3,5 2,5
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Jljis ipeBapuTeNbHOTO BBIOOpA pa3MepoOB KaHaIa HEOOXOJUMBI: TIIyOuHa Ha-

nonuenus: h =A'ﬁ§, rae A - koapduruent, pasusiii 0,7...1,0;0THOMIEHNE IUPUHBI
10 JTHY K TUIyOWHE HaIMOJHEHUSI:
8 =bih=3]Q—m , (2.59)
rae m — K03 PUIMEHT 3aI0KEeHUs OTKOCA.
B npaxmuxe npunumaiom: b=(1...2)h mpu Q<lm’/c; b=(1... 3hmpu Q =
.3 M¥cub=(2...6)h mpu Q =3...5c.
[IIupuny KaHana nmo AHy craHaaptTusyiot u npuuumarot: 0,4; 0,8; 1,0; 1,5; 2,0;

2,5;2,0; 3,5;4,0; 4,5; 5,0; 6y0u 1. 1.
2.13. UCTOYHMKM OPOILIEHUSA

VicTouyHnKaMu BOABI JUISI OPOIICHUSI M OOBOJHEHUS MOTYT OBITh PEKH B €CTECT-
BEHHOM M 3aperyJUpOBaHHOM COCTOSIHMM, MECTHBIA MOBEPXHOCTHBIH CTOK, IOJI3EM-
HBIC, CTOYHBIC, JIPEHAKHO-COPOCHBIC H MOPCKHE BOJIHI.

K BOIOMCTOYHHMKAM IMPEABABIAIOT TaKHe TpeOOBaHMs. BOAA JOJDKHA OBITH
MIPHUTOJTHA IS OPOIIICHUS, & IPU OOBOJHCHHH - JIJIST 00€CIIeYCHHSI OBITOBBIX U XO3SH-
CTBEHHBIX HYK]I; 3aITachl H PacxoJ €€ B BOJOMCTOYHHKE JIOJDKHBI MOJTHOCTHIO YOB-
JICTBOPATH HYXKIaM OPOIICHHS.

[TpuroAHOCTH BOJIBI JIJISI OPOIICHUS ONMPEACIIICTCS B3aMMOICHCTBHEM pa3iny-
HBIX (DakTOpOB. BaskHelIne U3 HUX CACAyIONIKe: o0Iee CoepKaHue coJiell B BOJIE;
XUMHYECKHUH COCTaB BOJbBI, MEXaHMYECKHUH COCTaB M BOJHO-(PHU3NYECKHE CBOMCTBA
MIOYBHI, COJICP)KaHUE U COCTAB COJICH B IOYBE; JPEHUPOBAHHOCTH TeppuTOpHH. J[ist
OOJIBIIIMHCTBA CEIbCKOXO03HCTBEHHBIX pacTEHUI Oe3BpeiHa BOa ¢ MUHEpaIn3aluen
no 1r/mn.

VIcTOYHUK OpONICHHS JTODKEH 00CCIIeUynBaTh MOTPEOHOCTh B BOJE B TECUCHHE
BCETO IOJUBHOTO ce30HA. ECIIM B OTICNBbHBIC MEPUO/Ibl BOJOUCTOYHUK UMEET MCHbB-
IIMA PacxoJI, 4eM TpeOyeTCs IS MOJIMBA, TO €r0 PEXHUM CJICIYeT COrjacoBaTth C pe-

JKUMOM OpOIICHHUA IIYTEM PCTYJIUPOBAHHA, HpI/ICl'IOCO6JICHI/I}I PCXKHUMa OPOUICHHA
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KYJIbTYp K PEXHUMY BOJOUCTOYHUKA, OJHOBPEMEHHOI'O PETYJIMPOBAHUSA BOJOUCTOY-
HUKA ¥ U3MEHEHUEM PEeXXrMa pabOThl OPOCUTEIHHONU CHCTEMEI.
OpocuTtenbHyio cnocoOHocTh Bogouctounuka (F, ra) onpenenstor mo Gopmy-
hi ()
F=Wn/Mcpass, (2.60)
riae W - 00beM BOIbI, 3a0MpaeMoil il OpOIISeHHUS, M3; n - KII opocutenbHO cuc-
TEMBI; Mcp. 535 - CPEHEB3BEIIECHHAS OPOCUTEIBHAS HOPMa, KOTOPYIO HaXOMIAT KakK:

Mya,+Mya,+ -+ M,a,
100 (2.61)

3necb My, My...,M,, - opocuTeIbHbIE HOPMBI OPYTTO OTAENBHBIX KYJIbTYp, BXO-

Mcp, B3B ——

3.
JSIIAX B CEBOOOOPOT, M /Ta; dy, 0y,..., 0, - COACPKAHUE KyJIbTYp B ceBoobopoTe, %0.

OcHOBHbBIE HCTOYHUKH OPOLIEHUSI M 00BOJHEHNS - PeKHU

B 3aBucumocTu ot ycnoBuit popMUpOBaHUS BOJHOTO PEXUMA, a CIEA0BATEIIb-
HO, XapakTepa ruaporpada, a Takxke perbe@HbIX YCIOBHI BoJ0oCOOpa PeKH JIETST Ha
PaBHUHHBIE U TOPHBIE.

PaBHUHHBIE pEKM UMEIOT Majble YKIOHBI U 3aHUMAIOT 00Jiee HU3KOE MOJIOMKE-
HUE 0 OTHOUIEHUIO K OKpyarouien tepputopun. OpolleHue U3 paBHUHHOW pPEKU
0OBIYHO TPOU3BOJUTCS C MOMOIIBIO HACOCHBIX CTAHIIUN UJIU YCTPOUCTBA MIJIOTHHBI.

Bonapl ocHOBHBIX paBHHHHBIX pek (Bosra, Jlon, IHenp u 1p.) mpecHbIe, CO-
JepKaT Majo HAaHOCOB, MUTAIOTCS 3a CUET IPYHTOBBIX BOA U ocaakoB. Hanbomnbmii
pacxoj MPOXOJUT MO HUM BECHOW B MEPHOJ TasHUS CHETOB, KOTJa MOTPEOHOCTH B
OpOLIECHWH HE3HAUMTENbHA. VCIONb30BaTh 3TH MABOJAKOBBIE BOABI MOXKHO IIyTEM
YCTPOMCTBA BOJOXPAHMJINIL, BOJAA W3 KOTOPBIX B JIETHEE BPEMSI MCHOJIB3YETCS IS
opouieHus U 00BoAHEHUs. Pa3HOBUIHOCTh paBHUHHBIX — CTENHBbIE peku. McTouHu-
KOM TMHUTaHUS JJI1 HUX CIy>KaT B OCHOBHOM 3MMHHE aTMocdepHble ocaiaku. Mak-
CHUMAJIbHBIE PACXOJIbl B CTEMHBIX peKax HaOII0JAI0TCS BECHOM, COKpAIAsICh A0 HYJIS
B JIETHUM nepuoA. sl uCoab30BaHMs UX CTOKAa HEOOXOJUMO COOPYKaTh BOJOXpa-
HuMIa. ['opHbIe peku UMEIOT OOJIbIINE YKIOHBI, COACPKAT 3HAUYUTEIHHOE KOJInYe-

3
CTBO HaHOCOB (10 4 Kr/M°), MUTAFOTCS 32 CYET CHETOB W JICTHUKOB, TIO3TOMY OCHOB-
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HOM TIaBOJOK HA HUX OBIBACT B CaMOE KapKOe BPEMs Tojia - JETOM, YTO MO3BOJISIET
HanOoJIee TTOJTHO UCTIOJIB30BaTh MX HA OPOITICHUE 0€3 CTPOUTEIHCTBA BOAOXPAHIIIUIII.

[Ipu opoiieHUH U3 pEeKH ¢ HE3aPEryJIUPOBAHHBIM CTOKOM CPaBHUBAIOT TUAPO-
rpad pexu 85...90%H0i 00eCmeYeHHOCTH C PAcXOJaMH, HEOOXOIUMBIMHU IS
opomienusi. Ecnmu B oTnenbHbIe MEPUOABI pacXo/bl HA OPOIIEHHE PaBHBI PacxojiaM
pEeKH, TO 00ECTICUUTh OPOCUTENIBHYIO CUCTEMY BOJOW CAMOTEKOM MOXKHO TOJBKO MPHU
MJIOTUHHOM BOJ103a00pe. Ecnu pacxoibl Ha OpoIeHre MPEBHIIAIOT PACXO/IbI B PEKE,
TO YCTpauWBalOT PEryJUPYIOIINE BOJAOXPAHMIIUIIA UK pe3epByaphl. B 3aBucuMocTH
OT TIPOJIOJDKUTEITLHOCTH HAKOIICHUS BOJBI M MTOCIIEIYIONIETO €€ UCIIOIh30BaHUS Pe-
T'YJIMPOBAHUE MOXKET OBITh CYTOYHBIM, HEJICIHHBIM, CE30HHBIM (FOJIMYHBIM), MHOTO-
JICTHUM.

CyTouHOE ¥ HEeACNbHOE PETyJINPOBAHUE MPUMEHSIIOT Yallle BCETO MPHU HCTIOIb-
30BaHMM MOA3EMHBIX BOJI, KOT/Ia B HOYHOE BpEMs BOJly HAaKaIUIMBAIOT B pe3epByapax
win OacceliHax, a IHeM 3a0MparoT Ha OPOIIEHUE WIH BojgocHa0xeHne. Ce30HHOe WIn
TOJIMYHOE PETYJIMPOBAHUE COCTOWT B MEpepachpeielieHud CTOKa B TEUEHUE OJHOTO
roja. [{ns 3Toil menu Ha peke Co3Aar0T BOJOXPAHUIIMINIE, B KOTOPOM B MEpUOJ Ta-
BOJIKAa CTOK TIOJTHOCTBIO WJTM YACTUYHO 3aJICPKUBACTCS, M MCIOIL3YIOT €ro B MOJIHB-
HoOM mepuon. Ce30HHOE peryaupoBaHUE MPUMEHSIOT B TOM cllydae, KOrjia ToJ0BOe
noTpebiieHre BOJABI MEHBIIE TOJOBOTO CTOKa PacyeTHOM 00ecrneyeHHOCTH
(70...97%).

MHorosneTHee peryaMpoBaHie CTOKA MPUMEHSIOT B TEX CIyYasx, Korja MoTpeo-
JICHHE BOJIBI TIPEBHINIAET CTOK PACYETHOM oOecriedeHHOoCTH. [Ipu 3TOM BOy 3amacaroT B
BOJIOXPAHWJIUINE B MHOTOBOJIHBIE TOJIbI, @ UCIIOJL3YIOT Ha OpPOIIEHNE U OOBOJHEHUE B
MAaJIOBOJTHBIE TOJIbI.

[Tpu ce30HHOM pEryIMpOBaHUU CTOKA 00BEM BOJOXPAHMIIMINA MPUHUMAIOT PaB-
HbIM 20...70%a ipu MHOTOIeTHEeM - 120...170%penHeMHOT0IETHETO CTOKA.

Perynupytoiiiee BOIOXpaHUIIUILE PACTIONaraloT Ha peke Uik B CTOPOHE OT Hee C
NUTAaHHEM PEYHOW BOZOH depe3 moaBomsmmii kaHan (puc. 2.52). OHU MOTYT HaroJ-

HATBCA 110 IMOAIIHUTHIBAIOIICMY KaHATY BO,IIOﬁ BCCCHHCTO CTOKAa PCKU U BOI[Oﬁ, CTCKaro-
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el ¢ BogocOopHOH 1uiomaan. Bogoxpanunuiia, pacrnojioKeHHbIE B CTOPOHE OT PEKH,

IMOJIy4arOT TOJIbKO 4aCTh PCHYHbBIX HAHOCOB, IIO3TOMY OHM MCHbIIC 3aNJISAFOTCS.

Puc. 2.52 -CxeMblI paciofoKeHHS PETyIUPYIOIIMX BOAOXPaHHUIIHILL
1 - macucmpanvusiii kanan, 2 - NOOBOOAWUL KAHAT,
3 - noonumulearowuil kanar, 4 - eoooxpanunuwe

OpouieHnne NoA3eMHbIMU BOAaAMU

OpollieHre NOI3¢MHBIMUA BOJIAMH IIUPOKO PA3BUTO B OTAEIBHBIX CTpaHAX MU-
pa. B CIIIA nonzemubiMu Bojiamu opornaetcs 40%,a B Uuauu - 30% oporraembix
semenb. B CHI™ momzemabsiMu Bogamu moiuBaroT okoio 10% opormaemoii momay,
B OCHOBHOM Ha tore YKpauHbl, B Apmenuu, AzepOaiimxane, TypkMeHUH.

[TonzemHbIe BOABI IEATCS HA BEPXOBOJIKY, TPYHTOBBIE U apTE3UaHCKUE.

Bepxosooka - BpeMeHHBIN BOJOHOCHBIN TOPU30HT, 0OPA3yIOMIMIICS Ha JIMH3aX
U MPOCJIOMKaxX CIIa0OMPOHMUIIAEMBIX TTOPOJI MPU IMPOCAYMBAHUU aTMOC(HEPHBIX OCa-
KOB, IIOBEPXHOCTHBIX M TIOJIUBHBIX BO/I.

I’ pynmosvie 600bl 3aneraloT Ha TIEPBOM OT TOBEPXHOCTH 3€MIJIM BO-
JIOHETTPOHUITAEMOM UJTH CJIA00TIPOHUIIAEMOM BOJIOYIIOPE.

Apme3uanckue 600bl 3aJIETAIOT B BOJOIMPOHUIIAEMBIX TPYHTaX, 3aKIIOUYEHHBIX
MEXTy BOJIOHETIPOHHUIIAEMBIMH CJIOSIMH U HaXOJSITCS 0] HarmopoM. B apTe3nanckux
CKBA)XMHAX ypPOBEHb BOJbI IMOJHUMACTCS BBHIIIIE OTMETKH BCKPBITHUS U YaCTO BBIIIIEC
MOBEPXHOCTU 3eMJIM. BceTpewaroTcsi oHU 4aille BCEro B MPEATOPHBIX palioHaX U B

mpcaciyiaxX paBHUHHBIX BITdJINH. OOBIYHO ATH BOJBbI ci1abo MHUHCPAJIIN30BaAHbI U UMCIOT

neout 25...100Q1/c u 6oiee.
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KauecTBO MO3eMHBIX BOJ| OIICHHBAIOT 10 UX (PU3UYECKUM CBOMCTBAM (TeMIie-
paTypa, MpO3pavyHOCTh, BKYC, 3amax, IBET, JJICKTPOIPOBOIUMOCTH, PaJINOAKTHB-
HOCTh), XMMHYECKOMY cOCTaBy (MuHepamu3aius, coaepkanue wonos HCO3, Cl,
SO, Ca, Mg, Napeakmnus Boasl pH, ’KeCTKOCTh, arpeCCUBHOCTh, HAJTUYHE JKeJe3a,
ra3oB, MUKPOKOMIIOHEHTOB), COJICPKAHUIO OPraHMYECKUX BEIIECTB U MO OaKTepHo-
JIOTUYECKOMY COCTaBY.

Jlist opotieHrst IpUTOHA BOA ¢ TeMiiepaTypoit He Hmke 14 T.

[To MUHEpanM3aIMK MOA3EMHBIC BOJIBI ISNIAT Ha TipecHbIe (10 1 r/n), cimabomu-
Hepanmu3oBanubeie (1...3 r/n), comonomateie (3...10 r/im), comensie (10...25 r/n),
cwitbHOCoJeHbIe (25...50r/1), u pacconsl (6onee 50 r/n). [To cBoeMy XHUMHYECKOMY
COCTaBy BOJla JIOJDKHA OBITH TOCTYIHA JIJIsl PACTCHUU W HE BBI3BIBATH 3aCOJICHUS U
OCOJIOHIIEBAHUS IMOYBBI. XUMHUYECCKHH COCTaB ONPEICISIIOT C MOMOIIBIO aHAIH30B.
[TpuromHOCTH BOMBI JJII OPOIICHHSI OIIEHWBAIOT MO OOIIeH MUHEpaTu3alnd, CoIep-
’KaHWIO HATPHUS M COOTHOIICHUIO €TO C KaJbI[UEM H MarHUEM.

[Tpu KCTIOIB30BAHUHY JJISI OPOIICHHS COJIOHOBATBIX U COJICHBIX BOJ UX CJICIyeT
pa30aBiISITh IPECHBIMH U MOJIMBATh TOJIBKO XOPOIIO APEHUPOBAHHBIC TIOYBHI, TIPUMe-
HSST TIPOMBIBHOW PEXHM OPOIICHUS.

JIOCTOMHCTBA WCMOJIB30BAHUS IMOA3EMHBIX BOJ IS OPOIICHHS - MOJydeHHUE
BOJIBI HA MeCTe 0€3 CTPOUTEIHCTBA JOPOTOCTOSIIUX BOJA03a00PHBIX W MPOBOISIIIX
coopyxeHuit. OJJHAKO HE BCETJa MOJ3EMHBIC BOJBI TOJATCS IS ITOJIMBOB M3-3a Ma-
Joro neduTa W BBICOKON MHUHEpanu3aruu. J{is opolleHus MPUroaHbI BOJABI ¢ AeOu-
TOM CKBa)XHMH He MeHee 15 n/c.

Tunbl Bogo3abopa /il OPOIICHHS 3aBHCIT OT XapakTepa MOJ3eMHBIX BOJI. B
NPEArOPHBIX pailoHaX TPYHTOBBIE BOABI MOXXHO BBIBECTH Ha MOBEPXHOCTH C ITOMO-
IIbI0 TOPHU3OHTAIBHBIX IMOJ3EMHBIX ranepeit. [Ipu 3aneraHuu MOJ3EMHBIX BOJ Ha

rryoune 10 40 M ycTpauBaroT MIAaXTHBIE, a MpH OOJIbIeH TIyOruHE - TpyOuaThie KO-

aouel (puc. 2.53).

159



Puc. 2.53 -Cxemsl maxtHoro (a) u Tpyd4aroro (0) KOJIOAIEB:

1 - waxma; 2 - xkpennenue waxmol; 3 - 6000HOCHbIU CloU; 4 - go0onpuemMHas
yacmo; S - sooonpuemtvle omeepcmusi; 6 - OoHHbIU Guabmp; [ - 0201080k, 8 - ycmve
konooya; 9 - saxcnayamayuonnas koaouna, 10 - puremp (pabouas uwacms); 11 - om-
cmounux; 12 - nadgunvmposas mpyba ¢ carbHuKom

OporieHre O3eMHBIMU BOJJaMU UMEET TaKhe OCOOCHHOCTH: HE3HAUUTETHBIN
1eOUT CKBaXKMH; B BOJIE OTCYTCTBYIOT HAaHOCHI; TeMIieparypa Bojsl Hike 12°C; Bo-
JOUCTOYHUK PACIOJIOKEH PSIAOM C OpOIIAEMBIM YYacTKOM, IUIOMIAAh KOTOPOTO
o0bryHO coctasisieT 15...100ra.

Kak moxazan ombIT, IpH OPOIIEHUH MOJ3EMHBIMU BOAaMH Haubolee 1eneco-
00pa3Ho co3/1aBaTh KpymHbIE opoiraembie yuacTku Tiomanbio 400...600ra. s 6o-
jiee TMOJHOTO WCIOJIb30BAaHUS MOA3EMHBIX BOJ M YBEIUYCHMS ILIOMIAAN OPOLICHHS
HEOOXOMMO YCTpamBaTh PETyJIMpPYIONIHE pe3epByapbl (0accelHbI) CyTOYHOTO U Ce-
30HHOTO peryiupoBanus. Ecin 00beM BOJBI, KOTOPBIA JaeT CKBaKMHA WIIM TPYIINa
CKBaXKUH, OoJbllie 00beMa BOJbI, TPeOYyeMOro AJisi OPOILIEHUS 332 TOT e MEepUoJ, TO
yCTpamBaIlOT pe3epByapbl CYTOYHOTO PETyJIMPOBAaHUS, HANOJHSIEMBbIC B TEpEphIBaxX
MEX]Ty TTOJTHBAMH.

Ecnu cyrounsiii 00beM BOBI W3 CKBAKUHBI FJIA TPYIITHI CKBAXXUH MEHBIIIE CY-
TOYHOTO pacxojia BOJbI, HEOOXOIMMOTO JIsI OPOIICHHUS, TO COOPYKAIOT pe3epByaphI
CE30HHOTO PETyJIUPOBAHUS.

Perynupyrtomiue pe3epByapsl MO3BOJISAIOT HE TOJIBKO YBEIHMYUTH Pa3MeEpPhI Opo-

11aeMOoM momraa, HO U A9PHUPOBATH U IMOAOTPCBATH ITOA3CMHBIC BOJBI IICPCI ITOJIN-
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BoM. [lpu Oonbmioit eMKOCTH perynupyromue OacceiHbl MpeBpamialT B KPYIHbIC
BOJIOXPaHWIHILA FOJJOBOT'O PETYJINPOBAHUS.

B nensix oxpaHbl OT UCTOLIEHUS, BOCIIOJIHEHUS 3al1aCOB OCYLIECTBIISIOT UCKYC-
CTBEHHOE IOIOJIHEHHUE 3a1acoB MOA3EMHBIX BOJ| 3@ CYET CAMOTEYHOM WMJIM HAIIOPHOM
UHPUIBTpAIUY.

CamoreyHass HHGUIABTpAIMS MPEIONaraeT: 3aTorjieHue 00BaJOBaHHOM ILIO-
IaJId; YCTPOUCTBO CIEIHUATBHBIX 0ACCEHHOB C BOAOMPOHUIIAEMBIM JHOM M TYCTOU
CEThI0 MEJIKMX KaHAJIOB; MCIOJIb30BAHHUE PYCEI MOCTOSHHBIX U BPEMEHHBIX BOJIOTO-
KOB, BBIPA0OTaHHBIX IIAXT, KAPHEPOB.

OpoireHue MeCTHBIM CTOKOM

MecTHbI CTOK 00pa3yeTcst 3a CUET BECEHHMX TajblX U JIMBHEBBIX BOJ, CTe-
KaIOIIKX C BOJOCOOPHBIX MJIOMIAACH B MOTSKUHBI, TOUIHMHBI, OAJIKH, OBPAard U PeKH, a
TaKXe B 03€pa U 3aMKHYTbIC IOHWKECHHUS.

B oOmmpHbIX 1 3acylTUBBIX cTensix ceBepHol yactu Kazaxcrana, [loBoikb4,
3amagHoi cTenHoil yactu CHOMPU MECTHBIN CTOK SIBJISIETCSA €IMHCTBEHHBIM M Hanbo-
Jiee HaIeKHBIM MCTOUYHUKOM OPOILIEHUS U OOBOJTHEHUS.

HaunbGonee >gheKTHBHBIM SBISICTCS KOMIUIEKCHOE HCIIOJIh30BAaHUE MECTHOTO
CTOKA M TMOA3EMHBIX BOJ, KOT/a B 3aBUCUMOCTH OT MOYBEHHBIX, TUAPOJIOTHUECKUX
yCIIOBUM U pelibedpa MECTHOCTU CO3AAIOTCS MPY/Ibl U BOJOXPAHWINILA, OCYIIECTBIIS-
FOTCSI arPOTEXHUYECKUE MMPUEMBI, 3a/I€PKUBAOIINE MECTHBIM CTOK HEMOCPEACTBEHHO
Ha MOJISIX, OJJHOBPEMEHHO PEIIAIOTCs 3a/1a4yu BOJOCHA0XKEeHUs, 0OBOJIHEHUS U PHIOO-
pa3BeICHMUS.

JIJis 3TOTO COCTABIAIOT OAacCEHOBBIE CXEMbl KOMIUIEKCHOTO HCIOJIb30BaHUS
BOJ MECTHOTO cToKa. [Ipu cocTaBieHUM CXEMbl paCCUMTHIBAIOT OajaHC BOAHBIX pe-
cypcoB OacceliHa Ha pacueTHbI To/. [loTpebieHne BoIbI TOACUYNUTHIBAIOT B COOTBET-
CTBUU C KOJIMYECTBOM BOJOMOTpeOUTENe U HOpMaMu Bojonorpediienus. [Iputok
BOJbl HaXOJAT TUAPOJOTUYECKUM pacueToM. [lone3nsiii 00beM BOJbI, KOTOPBIA MO-
KeT OBbITh HMCIOJb30BaH BOJONOTPEOUTESIMHU, OIMPEACHSIOT JUIsi KOHKPETHBIX YyC-
JoBUM OacceliHa BOJIOXO3SUCTBEHHBIMU pacyeTaMu B COOTBETCTBUU C HOPMaMHM TIpoO-

CKTHUPOBAaHUA.
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Bri0op mecTa nnst mipyaa, COOpyKeHH U opolraemoro ydyactka. [Ipynom cuu-
TaeTcsi BOJOEM, OOpa3yeMblil IUIOTHMHOH, €MKOCTh KOTOPOTO HE MPEBBIMIACT
2 MiH. M°. BogoeMsl, co31aBacMble IIOTHHAMH, HO MMEIOIIHE GOMBIIYI0 eMKOCTB,
HA3bIBAIOT BOJOXPAHWIUIIAMH; OHH MPEJICTABISIIOT cO00I Oosiee KamUTalbHBIM KOM-
IJIEKC COOPYKEHUIA.

JIJist TpOEKTUPOBAHUS TIPYJOB MPOBOAST HEOOXOAUMBIE MOJIEBbIE U3BICKAHUS.
I'maponornueckne U3bICKaHUS MPOBOJAT JUISL BBISICHEHHSI €CTECTBEHHOI'O PEKUMa BO-
NOTOKA, U3BMEHEHUS YPOBHEW M PACXOJIOB BOJIbI, pEKMMa HAHOCOB M 3UMHETO PEXKU-
Ma, ONpeaeIeHUs] BOJOCOOPHOM TUIOLIAIH.

[Ipyn pacmonaraioT Ha HEOOJBIIOM PACCTOSHUU OT OCHOBHOTO MOTPEOUTEIIS.
[Ipu ucnonb30BaHUU BOJBI JJIsi OPOLIECHUSI HEOOXOAMMO, YTOOBI MOJIOKEHUE CTBOPA
IJIOTUHBI 00€CeYrnBaJIO0 CAaMOTEYHYIO 0J1ayy BOJBI HAa OpOoIIaeMblil yyacTok. Eciu
CaMOTEUHbIN 3a00p BOJBI U3 MpyAa HEBO3MOXKEH, TO MOJOKEHHE CTBOpA MJIOTHUHBI
BBIOMPAIOT TakKUM 00pa3oM, YTOOBI JJIMHA HAMOPHOTO TPYOONpPOBOJAA, MOJAOIIETO
BOJy OT HACOCHOM CTAHLIMH K OPOIIAEMOMY YYacTKY, U BBICOTA MOABbEMA BObI ObLIH
HaUMEHbIIUMU. B mporecce ruipoIoTHYecKUX pacuyeToB BhIUEPUUBAIOT TOMOrpadu-
YECKYIO XapaKTepucTuKy Bojoema (puc. 2.54),onpenenstor moTpeOHOCTh X035SHUCTBA
B BOJIE, XapaKkTepHble O0O0BbEMBbI BOJIBI B IMPYAY U COOTBETCTBYIOIIME UM OTMETKH

ypOBHEH, a Takke COPOCHOM pacxXoI.
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Puc. 2.54 -XapaktepucTuku npyna:

a - OCHOBHble dlleMeHmbl npyod; 6 - cxema 0Jisl OOCUemos 00beMOo8 npyoda;
8 - monozpaghuyecKkas xapaKkmepucmurxa npyoa
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Tunsl Boa1032a00PHBIX COOPYKEHUH

[Tpu camoTedHOM OTBO/IE BOJBI U3 PEKH B OPOCUTEIIBHYIO CETh MPUMEHSIOT JIBa
OCHOBHBIX THITa BOJ03a00PHBIX COOPYKCHUH. OecniomunHulll U NAOMUHHBLIL, TIPH
HAIIOPHOM OPOIICHUN — MAUUHHOE OpOULeHUe U NOO3eMHOe OpOULeHUe.

Becniomunnoiii Bo103ab0p yCcTpamBalT B TeX CIlydasx, KOTJIa YPOBHH M pac-
XOJIbI BOJBI JOCTATOYHBI JIJII CAMOTEYHOU IMOJAa4YM BOJBI B CHCTEMY. 3a0MPAIOT OHH
00bruHO 10 20% pacxosia peKu U COOPYKalOTCA Ha yCTOMYMBBIX BOTHYTHIX Oeperax
peK, YTOOBI YMEHBIIIUTH TOCTYIUICHHE HAHOCOB B KaHajbl. Hanboliee coBepIIeHHBI
OECIUIOTUHHBIE BOJI03a00pHI C TOJOBHBIMU peryisTopaMu. Ha TOMOBHBIX ydacTKax
MarucCTPaJIbHBIX KAHAJIOB TIEPENl PETyIATOpaMU MOXKHO COOpPYXaTh OTCTOWHHKU H
O0okoBBIe COpOCH. B OOKOBOM OTBO/I IMOCTYIAaeT OOJIBIIIOE KOJMYSCTBO JOHHBIX HAHO-
COB, TIOATOMY OOKOBOI COPOC MOXKET YAIUTH 3HAYUTEIIFHOE KOJTMYECTBO HAHOCOB U3
ka"ana. OCHOBHBIE CXEMbI PEUHBIX OCCINIOTUHHBIX BOI03a00pPOB MOKa3aHbl Ha puUC. 2.55.

IInomunnbli — JTYYIIUH THT PEYHBIX BOJI03a00POB, TO3BOJISIOIINI 3a0HUpaTh
W3 PEKU YacTh WM BeCh pacxoi. [ImoTwHHBIE BOM03a00pHI CTPOST HA YCTOWYUBBIX
ydacTKaX peK C TPYJAHOpPa3MbIBaeMBIMHU Oeperamu ¥ JTHOM. HekoTopble CXEMBbI ILIO-

TUHHBIX BOJI03a00POB MMOKa3aHbl Ha puc. 2.56.

Puc. 2.55 -Cxembl peuyHbIX O0€CIUIOTHHHBIX BOJ03a00POB:
1 - macucmpanvusiii kanan, 2 - 2010810 pezyaamop; 3 - copoc;
4 - omecmouHuK,S - copocHoe coopydicenue; 6 - LOONOPHOe COOPYHCeHUe
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Puc. 2.56 -IInotunHHbIe BOJ03a00pHBIE Y3IIbI COOPYKEHUM!
a - ¢ peMeHHOU NIOMUHOU, O - KAPMAHHO20 MUNA; 8 - (hepeancKko2o munda; 2 -
¢ poHmMANLHLIM 80003AOOPOM; O - C HAHOCONEPEXBAMBIBAIOUUMU 2ANePESIMU; € - C
omcmounuxom; 1 - conosnotil pecynamop; 2 - macucmpanoHulil Kanai, 3 - 6peMeHHas
niomuna; 4 - npomvieHou w03, S - kapmawu; 6 - Bo0onoovemHas niomuna; ( - pas-
OelbHasl CMeHKa;, 8 - HAaHOCONPOMbIBOUHAs 2anepest; 9 - 6000N0OnoOpHOe coopyxce-
Hue, 10 - omcmounux

Oxono 80% opocutenbubix cucteM B CHI' coopyskeHo ¢ OeCrIOTHHHBIM BO-
no3abopom, 10% -c miotuHHBIM, 5% -C¢ MamMIUHHBIM OpoIIeHneM U 5% - ¢ HCTOb-

30BaAHHUCM L1 OPOIICHUA ITOA3CMHBIX BO.

2.14. Coopy:keHHsl HA OPOCUTETBHBIX CHCTEMAX

Coopysicenun na kananax

B 3aBucuMocCTH OT Ha3HAuY€HHUS THAPOTEXHHUECKHE COOPYKEHHUS Ha KaHaiax
MOAPA3AESAIOT HAa MIECTh TPYIIL: BOJOBBITYCKHbBIC, PETYIUPYIONIUE PACXObI BOJIHI,
BOJIOTIO/INIOPHBIC (MIEPErOpakUBAIOIINE), PETYIUPYIONIHNEC YPOBHH BOJBI; COMPATA0-
mue, mpeaHa3HadeHHbIe JJIA COmpsbKeHus ObedoB; BOAONMPOBOASAIINE, MpeIHA3HA-
YEHHBIE ISl TPAHCIIOPTUPOBAHUS BOJBI Uepe3 MPENSTCTBUS; HAHOCOYJIaBIUBAIOLIUE -
JUTSE 3aIep>KaHusl HAHOCOB; BOJOMEPHBIE.

CoopykeHHsl Ha KaHajaxX pa3nyaroT TUIIOBbIE, UMEIOIINE OJMHAKOBYIO KOH-
CTPYKIIMIO, U UHJIUBUAYAJIbHBIC. [IepBble CTPOSIT MO TUMIOBBIM MPOEKTaM, a BTOPbHIC -

10 HHAWBUYAJIbHBIM.
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Kak tumoBblie, Tak ¥ MHANBUAYATbHBIE THAPOTEXHUYCCKUE COOPYKEHUS IETIST
HAa MOHOJIUTHBIC, COOpPHBIE ¥ KOMOWHUPOBAHHBIC, OTKPBITHIE M 3aKpbIThIe (TpyOua-
ThIC), PETYJIUPYEMbIC M HEpEryIHupyeMbIe (C 3aTBOpaMU U 03 HHX).

Booosvinycku (peryisiTopbl) pacroiaratloT B TOJIOBE BCEX pacHpeAeiuTeNeil u
BPEMEHHBIX OPOCHUTEIICH /ISl peryIupOBaHus MOIa4 BOJbI B HUX W3 KaHAJIOB CTap-
IIeTO MOPSIKA.

Ha xananax ¢ G0JbIIUMU pacxolaMi M MaJbIMH THAPABINYCCKAMHA TIEpernaia-
MU CTPOSIT IUTFO3bI-PETYJIATOPHI OJTHO- W MHOTOMpOJIETHBIC. [l mpormycka Malbix
pacxo10B IpH OobioM ruapaBandeckom repenage (0,5 mu Oonee) npUMEHSIOT
TpyOUaThie BOIOBBIMTYCKH.

BomoBrIycku CTpOSAT C mepee3ioM u 6e3 mepeesa U 000pyayIOT TNIOCKUMH WITH

CErMEHTHBIMH pabounMHu 3aTBOpaMu. CXeMbl BOJIOBBITYCKOB ITOKa3aHbI Ha puc. 2.57.
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Puc. 2.57 -Cxembl BOJIOBBIITYCKOB:
a - omKpulmblll; 6 - OMKPLIMbBLU C NEPENnAOOM; 8 - OMKPbIMbLL C OLICMPO-
moxom; 2 - mpyouamulil; 0 - mpyouamsiil, COBMeUjeHHbll C nepenacom
Booonoonopuwie (nepecopasicusaiowue) coopyscenust TPEAHA3ZHAYCHBI IS
NoJIIEpKaHUs B KaHallaX HEOOXOAUMBIX KOMaHIHBIX YPOBHEH BOJIBI M MPEACTABIISIOT

coOoi BOIOOBBIITYCKHU C 3aTBOpPAMH, KOTOPBIMH ITOJIHOCTBIO WJIM YACTUYHO IICPCKPBI-

BAIOT BOJIHBIN MOTOK U TEM CaMbIM CO3JAOT MOANOP YPOBHS BOJbI B KaHaue. [Ipoek-
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TUPYIOT MX Ha CTapIIMX KaHajaxX 3a BOJOBBITYCKAMHU B MJIQJIIAE KaHAIBI. DTO JaeT
BO3MOKHOCTh 00€CIIEYUTh TI0/1a4y BOJIBI B MJIA IIITUE KAHAJBI B TIOPSIKE OYEPETHOCTH
0e3 3HAYNTETHLHOTO YBEJIIMUEHHUS BHICOTHI JaMO 1 cOpoca BOJIbI M3 CTapIllero KaHaia.

Ponp BOMOMIOAMOPHBIX COOPYXKEHUW MOTYT BBITIONHATH 00OPYIOBaHHEIE 3a-
TBOpaMH COIpSATaIoNue, IPOBOASIINE U COPOCHBIE COOPY>KEHHUS.

Conpseatrowue coopyorcenusi. Koraa npu TpacCUpOBaHUM KaHAJla CKOPOCTHU Te-
YEHUSI OKA3bIBAOTCS OOJBINE JOMYyCTHMBIX HA Pa3MbIB, TPUMEHSIOT COMPSTAIOIINEC
COOpPYKEHHsI-TIepenaabl ¥ KOHCOJIbHBIE cOpockI (puc. 2.58).

Ilepenao - 3TO0 THAPOTEXHUUECKOE COOPYKECHHE, BBHITIOJIHCHHOE B BUJIE CTYIIE-
HEW JUIsI COCPEAOTOUCHHOTO MaJCHUs BOABl B KaHaje. ['amenne 3Hepruun majaromen
BOJIbI OCYILIECTBIIIETCS B BOJIOOOMHOM KOJIOAIEe. B 3aBUCUMOCTH OT YKJIOHA U JIJTMHBI
CKJIOHA TIPOEKTUPYIOT OJHOCTYINEHYATHIE U MHOTOCTYIICHYATHIE TIepenaabl. B KoHIIe
COPOCHBIX KaHAJIOB MPOEKTUPYIOT KOHCOJbHBIE TIEpenaibl, KOTOPhIE pacroiaraloT Ha
y4acTKax ¢ KPYThIM CKJIOHOM WJIHM y OOpbIBa, i€ M3-3a MPEBBILICHUS JOMYCTUMOM

CKOPOCTH HEJb3sl IPUMEHSTh OBICTPOTOK.

Puc. 2.58 -CxemblI conpsArarmmx coopyKeHHi:
a- OBICTPOTOK; O - MHOTOCTYTICHYATHIN TIEPETa; 6 - KOHCOJBHBIN cOpOC

bvicmpomok - 3T0 OETOHHBIM HAKJIOHHBIN JIOTOK, COSIUHSIONIUI JIBa KaHaa,
PAacCMoJIOKEHHBIX HA Pa3HBIX YPOBHAX. JIOTOK COEAMHAETCA C BEPXHUM KaHAJIOM BXO-

JIOM B BHJIE pacTpy0a, a ¢ HIHKHUM — BBIXOJOM B BHJI€ BOJIOOOMHOTO KOJIOIIA.
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Comnpsrarolye coopy>KeHHs paclojiaraloT Ha CTaplleM KaHajle 3a BOJOBBIITYC-
KaMM B MIIQJIIINE KaHaJbl, 4TOOBI 00ECIEYUTh CAMOTEUHYIO MT0/1ayy BOJABI B MOCIHIE-
HHE.

Booonposooswue coopysicenuss npeaHa3HadeHbl A TPAHCIOPTUPOBAHUS BO-
Ibl HA y4acTKaxX MEePeCceyYeHUs] KaHAIOB C eCTeCTBEHHBIMH(OAIKH, OBPAr, PEKH) HIIH
MCKYCCTBEHHBIMH (KaHaJbl, JOPOTH, HACHIIH) MPENATCTBHAMU. K HUM OTHOCATCS
TIOKEPHI, aKBEIyKH, JIOTKH, BOJOTIPOITYCKHBIE TPYObl, TYHHEIH.

Hiokepamu HA3bIBAIOT HANOpPHBIE TPYOOIPOBOJBI, yCTpauBaeMble Ui TpPaHC-
MOPTUPOBAHUS BOABI MOJ KaHAJaMH, AOpPOraMH, pekaMu, O6ankamu u ap. OCHOBHBIC
YaCTH JIIOKepa - BXOAHON M BBIXOJIHOW OTOJIOBKY M HAMOpHBIE TpyOs! (puc. 2.59).

AKe6edyk TIpelcTaBiseT cOOOH JIOTOK Ha OMopax i MepeOpOCKH BOJBI Yepe3
MECTHBIC MOHIKeHHsI penbeda (oBpard, noiaunbl). OH COCTOUT M3 BXOAHOTO H BHI-
XOZHOTO OTOJIOBKOB M JIOTKA C OMOPaMH.

Ero nmpuMeHsIoT B ciydasix, KOrJja €CTeCTBEHHbIE OTMETKU PacCIIONIOKEHBI Ha

1...20M HmKe qHa KaHaJAa.

..,_
]
H
-

Puc. 2.59 -Cxembl BOJIOTIPOBOISIINX COOPYKEHUM:
a - okep; 6 - akeedyk

bemonnvie u scenezobemonnvie 10mKy yCTpauBarOT BMECTO KaHAJIOB Ha KOCO-
TOPHBIX yYacTKax ISl yMEHbILIEHUsI 00BbeMa BBIEMKU TPYHTa ¢ HAarOpHON CTOPOHBI U
Ha y4acTKax, IJie HaOJI0at0TCs OMOJI3HEBBIE U IIPOCAI0UYHbIE SIBICHHUS.

Booonponyckhvie mpyobl IPUMEHSIOT NIPU NIEPECEUECHUN KaHAJIOB C HACHIISIMU

A0pOT, KaHAJIOB, da TAKXKEC IJIA IPOITyCKa IM0a KaHAJIOM IMOBCPXHOCTHBIX BOJ. I[J'ISI YCT-
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pOMCTBA UX OOBIYHO MCHOJB3YIOT KPYIJIbIE Kelle300€TOHHBIE TPYObI 3aBOJICKOTO U3-
rotoBiieHus. TpyObI O JOpOTaMU HA3BIBAIOT TPyOaMU-TIEpee3IaMH.

Tynnenu Ha OPOCHUTENIBHBIX CHUCTEMax CTPOST MpPH IMEPECEYCHUH KaHATaMHU
00JIBIIMX BO3BBILICHHOCTEH, MPHU MepedpocKe BOBI U3 OacceliHa OHOW peku B Oac-
ceiiH apyroii. JIns nmepees3na yepe3 KaHaIbl CTPOSIT MOCTHI.

Hanocoynasnusaiowue coopysicenusi B BUIe OTCTOMHUKOB CITY>KaT JJIS 3a71ep-
KaHUs TIECYaHBIX HAHOCOB M HEJOMYIICHUS X B OPOCHTEIBHYIO CETh U3 UCTOYHUKA
OpOIICHHS. DTO PACHIMPCHHBIC M YIIIyOJCHHBIC YYaCTKH KaHajla, B KOTOPBIX IMOTOK
CYIIECTBEHHO YMEHBIIACT CKOPOCTh, Oyarojaps 4emMy HMpOMCXOTUT BBIMAJICHUE Ha-
HOCOB.

Vanvl coopyorcenuii. JIns yno0cTBa SKCIUTyaTallid U YACIICBICHUS CTPOUTEIb-
CTBa OTJICJIbHBIC COOPYKCHHS Ha KaHAIax 00BeAUHSIOT B Y3kl (puc. 2.60). ).B atom
citydae o0IIeH JIJIsl BceX COOPYKCHUH, BXOISAIIUX B Y3€J1, ABISCTCS MOHYPHAs 4acTh U

BOJIOTIOATIOPHAs CTEHKA M0 ()POHTY BOA03a00PHBIX OTBEPCTUM.

[, ;

Puc. 2.60 -CxeMbI y3710B COOpY>KEHUI HA OPOCUTEIBHBIX KaHaIaX:

1 - 6odoswvinycku; 2 - 600osbinycku ¢ nepee3oom; 3 - mocm; 4 - dopoea,
5 - odonoonopnoe coopyucenue; 6 - copoc; 1 - Owoxep

Apmamypa u coopyscenun na mpyouamoi opocumeabHou cemu
Jlna obecrieueHnss HOpMaIbHON paboOTHI TPyOUaTOil ceTH MpeayCMaTpUBAIOT

YCTaHOBKY CIIEIUAJIbHON apMaTyphl U COOPYXKEHUI: (haCOHHBIX YacTel, THAPAHTOB-

168



BOJIOBBIITYCKOB, PETYJISITOPOB PACcX0/ia M JIaBJICHUS, BAHTY30B U KJIAIaHOB, KOMITCH-
CaTOpOB, MPEIOXPAHUTEITHLHON apMaTypbl, TPOMEKYTOUYHBIX U KOHIIEBBIX COPOCOB.

ApMaTypy U yCTpONCTBA pa3MelIaroT, KaKk MPaBuilo, B CEIHAIbHBIX KOJIO/I-
ax.

Dacounvie yacmu. Ilpu ycTpoicTBEe Ha TPyOONPOBOIaX OTBETBICHUH, MTOBO-
POTOB, IEPEXO/IOB OT OJHOIO AUAMETPY K JAPYrOMYy M YCTAaHOBKE apMaTypbl MpUMeE-
HSIOT CTaJIbHBIC (DACOHHBIE YaCTH: TPOWHUKH, KPECTOBUHBI, IEPEXO/IbI, KOJICHA, MaT-
pyOKH, paccuuTaHHbIe Ha fnaBienue a0 1,6 MIla.

Tpotinuky yCTaHABIMBAIOT B MECTaX OTBETBJICHHS TPyOONPOBOJA MIIAJIIIETO
MopsiiKa OT TPYOOTPOBOA CTAPIIIETO.

Kpecmoeunbi MOHTHUPYIOT B MeCTax OTBETBJICHHUS ABYX TpyOOIpPOBOJIOB
MJIQJIIIIETO MOPSAKA OT TPYOOIIPOBOIOB CTAPIIIETO MOPSAKA.

Ilepexoowi ycTaHaBIMBAIOT B MECTAX CMEHBI IMAMETPOB TPYOOIPOBO/IA, a OT-
BOJBI — B MecTax moBopoTa Tpybomnposoaa. Oteoxa ¢ yriom 90° Ha3wpIBaloT KoJie-
HOM.

IlampybKku TPUMEHSIOT JUIsl COEAMHEHUSI TPYyOOIIPOBOJIOB C PETYIHPYIOLIEH,
3aMOpPHON W IPYTUMU BUJIAMUA apMaTyphl Ha CETH.

['MnpanTaMu-BOAOBBITYCKAMH HA CHCTEMaxX C MOJA3€MHBIMU TPYOOIPOBOAAMHU
HA3bIBAIOT COOPYXKEHHUS WIIM YCTPOMCTBA JJisl MOAKIIOYEHUSI K TPyOOIpOBOAAM TO-
JUBHBIX MUTAHTOB, TOKICBABHBIX MAIWH WA Pa300pHBIX HA3eMHBIX TPYOOIPOBO-
noB. VX pa3nenstor Ha Ha3eMHbIE U MOJA3EMHBIE U OOBIYHO pacrojiaratoT Ha IMoJie-
BBIX TPYOOIIPOBOJaX.

[To ycnmoBusM MpUMEHEHHs] BCE THAPAHTHI JEIAT HA MATh THIIOB. THIPaHT-
BOJIOBBINTYCK, TUAPAHT KOHIIEBOM, TUAPAHT CO COPOCOM KOHIIEBOM, THAPAHT C BaHTY-
30M, THJIPAHT KOHIIEBOI ¢ BaHTYy30M (puc.2.61).

Pecynamopul pacxooa. J|ns perynupoBaHus pacxoJIOB U HAMOPOB, a TaKkKe
BBIKJIIOUEHUS U3 pabOThl T€X WU HUHBIX TPyOONpPOBOJAOB HamboJee 4acTo MpUMe-

HAKOT 3aABHKKH W JIUCKOBBIC 3aTBOPLI.
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3aBIM)KKM YCTAaHABIMBAIOT B Hayaje TOJEBBIX TPyOOMPOBOJOB M B Hayaje
pacupenenuTeNbHbIX, OTBETBISIOMINUXCSA OT TPYyOONpPOBOJOB CTapILIEro MOPSAAKa, a
TaKXe Ha TUAPAHTAX-BOJIOBBITYCKAaX.

Banmy3svl u knananwl 0ns evinycka u énycka 6o3oyxa. BanTy3sl npeHa3Haue-
HBI JUIsl aBTOMAaTUYECKOIO yJajJeHusi BO3yXa M3 TpyOONpoBOAa B MEPHOJ €ro 3a-
NOJIHEHUS U JKCIUTyaTalllH, a TaAKXKe ISl aBTOMAaTUYECKOro BIyCKa BO3JlyXa B TPY-
OompoBo pu 00pa30BaHUM BakyyMa. X yCcTaHaBIMBAIOT B MOBBIIICHHBIX TOYKAX
nepesioMa MpoI0AbHBIX MPoQuiIe TpyOOIpPOBOAOB U B KOHIIE MTPH MOJIOKUTEIBHBIX
YKJIOHAX.

Krnanan 17151 BIycka M 3aleMJIeHUs] BO3/1yXa IpeIHa3HaueH I IPeJoTBpalLLe-
HUsl 00pa30BaHMs BaKyyMa IPU OMOPOKHEHUU TPYOONpoBOa, a TaKxKe JJisg cMArde-

HUSI TIPOLIECCOB TMAPABIMYECKUX YAAPOB, BOSHUKAKOIIUX TP aBAPUMHOM OTKIIIOYE-

HHUHM HACOCHBIX CTaHHI/Iﬁ .

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 -Tumsl ruapadTOB 71 TIOIKIIOUYCHHSI K TPYOOIPOBOIaM 3aKPHITON
OPOCHUTEIBHOW CETU NOKIAEBAIBHBIX MalllMH «Bomkxanka», «/lHenp»
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Pezynamopwvr 0agnenus. Jljisi NOCTUXKEHUST XOPOLIEr0 KayecTBa IMOJUBA U CO-
XPAaHHOCTH COBPEMEHHBIX JI0K/I€BAIbHBIX MAIIUH U apMaTyphl HA CETU HEOOXOIUMO
NOAJAEP)KUBATh ONTUMAIIBHOE JABJIICHHE BOJABI HA BXOJI€ B MAIIMHY, COOTBETCTBYIO-
1IE€ €€ TEXHUUYECKON XapaKTEPUCTHKE.

[losTOoMy 118 aBTOMATHMYECKOIO MOAAEPKAHUS IOCTOSSHHOIO PAacYETHOIO
JaBJICHUS B MOJIEBBIX TPYyOOMpPOBOJAX, MO KOTOPHIM MPOU3BOIUTCS IMOJa4a BOJBI K
JNOXKJEBAIBHBIM MallMHAM, W TMEpe] J0KICBAJbHBIMUA MAalIMHAMU YCTAHABIMBAIOT
perymaropsl gasuenus PIY u P/I.

Perynstop naBnenust mapku PJIY npenHazHaueH aJisi CHUXKEHUSI U CTaOWIIH-
3aIi¥ TaBJICHUS <«I10CIIe Ce0s>», OTPaHUUCHUS JABICHUS «I0 CEOs».

Perynsarop naBnenust mapku P/l npenHasHaueH uisi cTaOMIIM3allMU J1aBJICHUS
«Imocye ceds» U ABIIeTCS HanboJee pacpoCTPaHEHHBIM TUIIOM apMaTyphl 3TOTO BH-
na.

Komnencamopur - ycTpoiicTBa, KOTOpPbIE BOCIIPUHUMAIOT JIMHEMHBIE TEMIIEpa-
TypHBIE JAedopManuy Ha y4acTKaxX TPyOOINPOBO/A, CTHIKOBBIE COCTHMHEHHS KOTOPOTO
HE KOMIIEHCUPYIOT OCEBBIX MEPEMEUIEHUN, BBI3BIBAEMBIX U3MEHEHUEM TEMIEPATYPhI
BOJIbI, BO3/yXa, TPYHTa, a TakKe Ha TPyOONPOBOJAX B YCIOBHUSX BO3MOXHOM IPO-

CaJIKu TPyHTA.

IIpedoxpanumenvnas apmamypa. IIpoTUB TUAPABINIECKOTO yaapa MPUMEHS-
I0T CIICIMAJIbHBIC TPEIOXPAHUTEIBHBIE KIaNaHbl M YCTPOWCTBA, pacCUMTAHHBIC Ha
omnpeaeneHHoe AaBienue B Tpyodomnposoae (KXI-120,I1CY-100wu ap.).

IIpomesicymounvie u Konyesvie copocwi. JlJis ONOPOKHEHUST TPyOOIMPOBOAOB
Ha 3UMHHUI TIEPHOJ U B CIydae PEMOHTA YCTPAWBAIOT OMOPOKHUBAIOIINE KOJIOIIHI,
KOHIIEBBIE COPOCHI U TUPAHTHI-OTIOPOKHUTEIH.

OnopoXKHUBAIOIIHNE KOJIOJIBI COOPYX AT B TOHMKEHHBIX MECTaxX IO Tpaccam
pacmpeeNuTeNbHBIX TPYOOIIPOBOAOB. B 3TOM MecTe Ha pacmpeneanuTeTsHOM TpyOo-
NPOBOJIE MPEIyCMATPUBAIOT MOJKIIOUEHUE COPOCHOTO TpyOOmpoBOaa' AMAMETPOM
100 MM ¢ 3aaBMKKOM, Yepe3 KOTOPBI COPAChIBAIOT BOY B COPOCHOM KaHAT WJIH €C-

TCCTBCHHOC ITOHNKCHHUC MCCTHOCTH.
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Ecnu pacnpenenuTenbHblil TpyOONIpPOBOI MPOXOAUT Yepe3 3aMKHYTOE MOHH-
’KEHHE MECTHOCTH, TO BOJIa U3 HETO COPAchIBaeTCs B CHEIMAIBHBIN TaK HAa3bIBAEMBIi
«MOKPBII» KOJIOJEL, U3 KOTOPOr0 OTKAYMBAETCS MEPEABUKHBIMU HACOCAMM.

[ToneBbie TPyOOMPOBOIBI OMOPOKHSIIOTCS OT BOJBI MYyTEM €€ OTKAYKH 4epes3
T'MIPAHTHI-OIIOPOKHUTEIH.

Vnopur. [l npeioTBpallieHHsl pacKpbITUSI CTBIKOB B aCOECTOLIEMEHTHBIX, XKe-
J€300€TOHHBIX U YYT'YHHBIX TpyOONpOBOJAaX B MECTax, /€ BOZHHMKAET JIaBJICHHUE B
HalpaBJIEHUU OT TPyOOIIpOBOJa — Ha MOBOPOTax, KOHIaX TpyOONpoBoAa, B MecTax
AeneHus MoToka (Ha TPOWHHUKAX), Tepexoaax OT OOJBIIEro AHUaMeTpa K MEHbBIIEMY,
YCTaHABIMBAIOT YIIOPHI U3 MOHOJIMUTHOI'O OETOHA.

Konooywer. J1ns pazmerienns BoJONPOBOIHON apMaTypbl HA OPOCUTEIBHOU Ce-
TH COOPYXAIOT KOJIOALKI. PacnpenenurenbHbie (CMOTPOBBIC) KOJOAIBI MpeIHA3HA-
YeHbl I PEryJIMpOBaHUs MOJAaYu BOJABI B MOJIEBBIE U PACHPEACIUTEIbHBIE TPYOO-
npoBoAbl. Kooanpl pasMeImaroT B Hadase MOJIEBbIX U Ha PacClpeAcIIUTEIbHBIX TPY-
6ompoBoaax. B konoamax npeaycMOTpeHbl 3aABHKKH.

COpocHbIE KOJOAIBI CIyXkaT JJIsl ONOPOKHEHUs TPYOONpPOBOJOB M MX IPO-
MBIBKH.

Bce KOJOALIBbI BBIITOJIHAIOT U3 C60pHBIX ’KeJ1e300€ TOHHBIX 6HOKOB-KOHCH JAua-

metpom 100, 1501 200cm.

2.15. OpocuresibHbIe CHCTEMBI B YCJIOBHUSIX 32COJIEHHBIX 3eMeJIb

3acoNIeHHBIMU HA3BIBAIOT 3E€MJIH, COJCpPIKaIIue M30BITOYHOE KOIHYECTBO JIET-
KOPaCTBOPUMBIX COJICH, KOTOPBbIC YTHETAIOT CEIbCKOXO3SHCTBEHHBIC KYJIbTYPHI H
MPUBOIAT K CHUKEHHUIO ypokas W ero kadectBa. Hambosee, BpeaHBIMH BOJHO-
pactBopuMbIMu cosisiMu siBistroTCs: NapCQs, NaSQ,, NaCl, MgC}h u ap. 3aconeHue
nouB B CHI pacnipoctpaneno Ha motiaau 6oiee 100miH. ra.

Haubonee cymecTBeHHBIM MCTOYHUKOM COJIEH B TIOYBE SIBIISTIOTCS COJIECOJEP-
JKallue 0caouHbIe TOpobl. [1o3eMHbBIC BOABI, PACTBOPSS COJHM OCAIOYHBIX TOPO/I,

o60ra1ua}0Tc;1 HMHU. MI/IHepaHI/ISOBaHHI)Ie BOAbI IO KalIWJIJIpaM IMOAHHUMAIOTCS B IIO-
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BEPXHOCTHBIE CJIOM MOYBBI. Mcnapsisich, 3T BOJbI OCTABIISAIOT 3ech coyn. OOpa3zoBa-
HHUE COJICH B MOYBE 3a CUET 3a00JI0UEHHBIX OCAIOYHBIX MOPOJ HA3bIBAIOT MEPBUUYHBIM
3aCOJICHHEM, a 3aCOJICHHE 32 CUET MHHEPAIM30BAHHBIX T'PYHTOBBIX BOJ, MOJHUMAIO-
HIMXCS IO KamuJusipaMm, - BTOpUUHbIM. BropruyHoe 3aconenne u 3a001aunBaHue 4acTo
HACTYIAET U BCJIECTBUE HEMPABMILHOTO opolieHus. Haubosee 3aconeHsl 3emid B 3a-
CYLUIMBBIX CTEMHBIX pailoHax, B MPUMOPCKUX U cyxux Aenbrax. Croja B IepBYyIO Oye-
penb oTHOcATes AenbTel Bonru Jlynas, Ypana, Kypel, Amynapeu, Celpaapeu u ap.

3acoJieHHbIE TTOYBBI IEJISAT Ha COJIOHYAKU M COJIOHYAKOBBIE NMOYBBI, COJIOHIIBI U
COJIOHIIEBATHIC TTOYBHI.

ConoHuaku - 3TO 3aCOJICHHBIE TOYBBI, COJAEpIKalIe MAaKCUMyM JIETKOPAacTBO-
pumbix cosieii B BepxHux (0 ... 30cMm) ropuzontax. OOBIYHO COACpIKAHUE COJICH B
HuX npesbimaer 2% maccsl. Kinaccudukaius cCoTOHYaKOB U COJIOHUYAKOBATHIX MOYB
0 TUITY ¥ CTETICHU 3acojieHus IpuBeeHbl B Ta0a. 2.9u 2.10.Tun 3acosienus ornpe-
JeJsIeTCsl COCTaBOM aHMOHOB M KaTHOHOB. COJIOHYaKHM M COJIOHYAKOBATHIE IMOYBBI
MOJITAIOTCS PACCOJICHUIO MTPH MIOMOIIU TPOMBIBKH.

Tabnuua 2.9 -Knaccuduxaius no4s no CTeneHu 3aCOJICHUs B 3aBUCUMOCTH OT

tuna 3acoyienus (B. A. Kosna, B. B. Eropos)

CreneHn

CoaoBblii
32C0JIeHNA

CyabdaTHblil

X1opuaHbIi
XJ10puaHo-
cyab(aTHbII

Copep:xaHue JIeTKOPACTBOPUMBIX COJIeid,
% mo4YBbI B METPOBOM €JI10€ CYXOii MaccChl

<0,15 <0,20 <0,30

Hesaceneunrie
Cnabo3aco-

<0,10

JICHHBIC

0,10...0,2(

0,15...0,30

0.25...0.4(

0,30...0,6

Cpennesaco-
JICHHBIC

0,2....0,30

0,30...0,50

0,40...0,7(

0,60...1,0

CuibHO3aco-
JICHHBIC

0,30...0,5(

0,50...0,80

0,70...1,2(¢

1,00...2,0

CooH4yaku

>0,50

>0,80

>1,20

>2,00
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Taoma 2.10 -Twurbsl 3aconeHrs oYB

Tumn 3acosiennst X"‘Eghe"p[ﬁc’gﬁﬁﬂo‘f&wm
XJIOPHTHBIHA > 0,40
CyNb(haTHO-XJIOPHTHBIHA 0,25...0,40
XJIOPUIHO-CYIIb(PaTHBIHA 0,12...0,25
cynb(aTHBINA <0,12

Cononyamu Ha3bIBAIOT TIOYBHI, B TIOTJIOMIEHHOM KOMITJIEKCE KOTOPBIX CONCPIKUTCS
OOMCHHBIA HATpUH. DTU MOYBBI 00JIAAAIOT HEOJIArONPUATHBIMUA (DU3UKO-XUMHUYCCKUMHU
cBorictBamMu. OHH OTJIMYAIOTCSI BHICOKOHM TUIOTHOCTBIO, TPEIIMHOBATOCTHIO B CYXOM CO-
CTOSIHHHY, a TIPY YBJIQKHCHUU CHJIBHO HaOYXaroT, BOJOIPOHHMIIAEMOCTh MX CHIDKACTCH,
YBEJIMYUBACTCS MICIOYHOCTb, II0YBA CTAHOBUTCS BA3KOM U JIUTIKOM.

OObIuHast MPOMBIBKA HE MPUBOJIUT K MX PACCOJICHHIO. B 3aBHCHMMOCTH OT CO-
Jep>KaHUS HATPHUS B MIOYBCHHOM ITOTJIONIAFOIIEM KOMIUIEKCE Pa3IuyaroT CIICTYIOIIHC
BUJIBI COJIOHIIOB W COJIOHIIEBATHIX MOYB: CIa00-COJIOHIIEBATHIE - C COJIEPKAHUEM Ha-
tpusa meHee 10% emkoctu noriomenus; cpeanecononnenarsie 10...20% cunbHOCO-
nouresatsie 20. . .30%u cononiie! - 0oee 30%eMKOCTH MTOTJIOMIEHUS.

[To cocTaBy coseli pa3nuyaroT COMOBBIE U XJIOPUIHO-CYNb(ATHBIE COJOHIIBI C
npeoOiamanneM cynbdarta HaTpus. I1o TeHe3ncy 3acoICHHE MOYBBI ST HA PEIIHK-
TOBOE (OCTATOK-TIPOIILIBIX 3MT0X) U COBPEMEHHOE.

[Tpu anamm3e MpOIECCOB COJCHAKOTUICHHSI CIIEAyeT YUUTHIBATh TIIyOUHY 3ajie-
raHus U MUHEPAJM3AINI0 TPYHTOBBIX BOJ, a TaK)Ke Hadajao-(hU3UOJIOTHUYECKOW TOK-
CUYHOCTH COJICH.

[Tpu GM3KOM 3ajleraHMM MHUHEPAIN30BaHHBIX TPYHTOBBIX BOJI 0Opa3yeTcs Io-
CTOSIHHBIA BOCXOMSIIHMKI TOK BOJIBI, KOTOpasi, UCIApssACh, OTaraet B mouse coym. Ko-
JUYECTBO COJICH OMPEACNAIOT Mo (hopmyie

S=g-ct, (2.62)
rae S - KOJIMYECTBO COJICH, OTJIararoluxcs B IMOYBe, Kr/ra; ( - 00beM HcIa-
psroIelicss BOABI B CYTKH, Mlra; ¢ - coJiepKaHUE COJICH B HMCHApSIOIICIHCS BOJIE,

3.
Kr/M - MPpOOOJIZKUTCIIBHOCTDL UCIIAPCHUA, CYT.
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['myOuHy ypOBHSI MUHEPAJIN30BaHHBIX T'PYHTOBBIX BOJ, PU KOTOPOM HayMHa-

eTCs 3aCOJICHHE MTOYBbI, HA3bIBAIOT KPUTHYECKOH IJIyOuHoI (puc. 2.62).

Puc. 2.62 -Kputudeckast rmyouHa 3aieranusi ypoBHS TPYHTOBBIX BOJI:
H, - ébicoma kanunapro2o noovema 800wt; N, - enybuna akmuenozo cios nouswt,
1 - nosepxnocmu nougwl; 2 - KanuaiaApHas Kauma, 3 - ypo8eHs SpYHMO8bIX 600

B ycrnoBusix opoiiieHus ee onpenenstor no popmyie
Hyp =Ho+ha (2.63)

TJI€ Hyp - KpUTHYECKAS TITyOMHA 3aJleTaHusl YPOBHS MHUHEPATN30BAHHBIX TPYH-
TOBBIX BOJI, M; Ho- BBICOTA KAaIMJUIAPHOTO MOIbEMA BOJIbI, M; hy - TIyOWHA aKTUBHOTO
(kopHEOOUTaEMOTr0) CIIOS ITOYBHI, M; KPUTHUYECKas IITyOrHa Koyieoercs ot 1,5 s
JIETKUX MOYB 710 3,5M JUIsl MOYB TSKEIOT0 MEXaHUYECKOT0 COCTaBa.

Kputnueckyro riryouHy (CM) MOXHO OIIPEICIISATh U B 3aBUCUMOCTH OT CPEIHE-
TOJIOBOM TeMIEpaTyphl BO3IyXa:

Hyp=170+-8¢, (2.64)
rae t - cpenHeromoBas Temrmeparypa Bozayxa, °C.

Menuopanusi 3acoJIeHHBIX 3eMeJlb

JIist yiydiiieHus 3aCOJCHHBIX 3eMeNb MPUMEHSIIOT pa3InyHble METObl MEJIHO-
paruu;, OCHOBHBIE M3 HUX - CTPOUTENbHBIC, (hU3UYEeCKre, OMOIOTHIECKUEe, XUMUYe-
CKHe€, IKCILTyaTal[MOHHbIEC U THIPOTEXHUYECKHE.

K ecmpoumenvuvim memooam otHOCATCS: O0pb0a ¢ MOTEPSIMU BOJABI HA (PHIIBT-
panuio; IpuMeHEeHNE TEXHUKU MOJIUBa, UCKIIOYAIONIEH MUTaHue TPYHTOBBIX BOJ; He-
JOIYIIEHUE 3aTOIVICHUS OPOIIIaeMbIX 3€MeJTb TaBOJAKOBBIMHU BOJIAMH.

Qusuueckue memoosbl BKIIOYAIOT: TIIyOOKYIO BCHAIIKY, TITyOOKOE PHIXJICHHUE U
NIECKOBaHHUE.

OTH cnocoOsl 00pabOTKU MOYBKI MMO3BOJIIIOT YBEITUYUTH BOJIO- U BO3IYXOMPO-

HUIIAEMOCTh 1Mo4B. [ myOokyto Bcnamky Ha rryouny 40...60cM mpuMeHSIOT Ha CJIOU-
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CTBIX IOYBAX, TJI€ YEPEAYIOTCS CJIa00- U CHIIBHOTIPOHUIIAEMbBIE CIIOH, a TAKXKE B MeC-
Tax, ¢ Ha HEOOJBIIOW TIIyOMHE OT MOBEPXHOCTH COJIOHIICBATHIX TOYB 3aJICTafoT
THIICOCOIepIKalie TOpU30HThI. [ TyOoKast Bemamika CriocoOCTBYeT pa3Apo0ICHHIO U
3aXOPOHEHHIO COJIOHIIOBOTO TOPH30HTA M OJTHOBPEMEHHO 000TaIAeT €r0 KAIBI[UEM.

['my6okoe peixiieHue ocyiectpiseTcs Ha rinyouny 60...90cM u 3akimouaercs B
CO3/IaHWU TIPY TIOMOIIY PHIXJIUTENICH OTKPBITHIX IIEJIeH, CIOCOOCTBYIONIUX MOBBIIIE-
HUIO BOJONPOHUIIAEMOCTH TIOYBBI.

[Tpu moaMenMBaHUM K TTOYBE TECKa CYIMIECTBEHHO M3MEHSICTCS MEXaHUIECKUH
COCTaB TOYBHI, YIIYYIIAIOTCS YCIOBHS BbIICIaYMBaHUs coyieid. OOBIYHO TIECKOBAHHE
(200...500r mecka Ha 1ra) coueraercs ¢ rITyOOKO# BCIIANIKOW M MPOMBIBKOM.

K  6uonocuueckum memooam  OTHOCHUTCS  BO3JACIBIBAHHE  CEIHCKOXO-
3SIMCTBCHHBIX KYJIbTYp B Ka4eCTBE MEIMOPAHTOB MIPH OCBOCHUU 3aCOJICHHBIX II0YB, a
Tak)Ke BHECEHUE OPTaHUYECKUX yaoOpenuii. KynbTrypa-MennopanT qoinkHa 001a1aTh
CTIOCOOHOCTBHI0O MOOMJIM30BaTh MHUTATEIbHBIC BEIICCTBA M BOBIEKATh MHUHEPAIbHBIC
DJIEMEHTHI B OMOJIOTHYECKHIA KPyrOBOPOT. DTUM YCIIOBHSIM HanOO0JIee OTBEYAIOT JIFO-
nepHa U AoHHUK. CBOEW MOIIHON KOPHEBOW CHCTEMON OHM 00OTamarT MOYBY a30-
TOM, TICPEXBATHIBAIOT KAIMMUIAPHYIO BOJIY U3 TITyOOKUX CIIOEB M TEM CaMbIM CITOCO0-
CTBYIOT CHI)KEHHUIO YPOBHS TPYHTOBBIX BO/I.

[Ipu BHECEHMH OpPraHWYECKUX YAOOPEHUH B MOYBY YIIYYIIAETCS MX BOIOIPO-
HUIIaEMOCTh, YCHIIUBACTCS 00pa30BaHKE YIIICKUCIOTHI, UTO OJIAarONPHUSTHO BIIHMSCT HA
TIOYBBI, OCOOCHHO COJIOHIIOBHIC.

Xumuueckue memoowvl - HEUTpalu3alus CBOOOJHON COJNIbI M 3aMEHa IMOIJIO-
IIICHHOTO HATPHUs MOHAMH KaJbIMsI B COJIOHIIOBBIX MOYBax. B KauecTBe XUMHUYCCKUX
MEJIMOPAHTOB 4Yaile Bcero ucnonb3yor: rumc (CaSQ), uzsects (CaCO3) U KUCIOT-
HBIC cepocojiepkalue BemecTna - cepHas kuciora (H,SOy), cepa (S), cynbdar xe-
ne3a (FeSQ). Dtu BemiecTBa BCTYMAIOT B PEAKIMIO C MTOYBESHHBIMH KapOOHATaAaMH M
00pa3yroT TUIIC, SBISIOIMUNACS HCTOYHUKOM pacTBOPUMOTO Kanbiws. Hanbomnee gacto
JUTS. MEJTHOPAIIMH COJIOHIIOBBIX ITOYB MCITOJIB3YETCS THIIC.

Cxema PCAKINU BBITCCHCHUS IMOTJIOMICHHOI'O HATPUA ITOYBLI KAJIBIIUCM T'MIICA
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Na Ca

/
ﬂéK—Na+CaSO4—+HnK+Nazso4 (2 65)
\\ \ N .
Ca Ca

Cepa - mHEpTHOE BEIIECTBO O TEX IOp, MOKAa HE OKHUCIUTCS MOYBEHHBIMH
MUKpPOOpPraHU3MaMH J0 CEpHOM KUCIOThI. OgHAKO 3aMeJIeHHAs PEeaKIusl OKUCICHUS
Y TOBBIIIIEHHAs! KUCIOTHOCTh BOKPYT YaCTHYEK Cepbl OTPAaHUYUBAIOT €€ MPUMEHEHHE
KaK MEJIMOPUPYIOIIETO BEIIeCTBa.

K sxennyamayuonnviv meponpusmusm OTHOCSTCS: CTPOTOE BBINOJIHEHHUE I1J1a-
Ha BOJIOIIOJIH30BAHUS CUCTEMBI MIPU KPYTIOCYTOYHOM IOJIMBE; HOPMUPOBAHUE BOJIO-
MO/Ta4uM; COOJIFOICHUE PEKUMOB OPOIICHHS CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYp; MOBHI-
menue KIIJ[ opocuTenbHON CUCTEMBI.

l'uopomexnuueckue memoovi MENWOpAIUU  SIBISIOTCS  HambOonee  d¢-
(EKTUBHBIMU U BKIIOUYAIOT NPOMBIBKY 3ACOJICHHBIX NOY8 HA (hOoHe OPEHAN’CHOU cem.

O} heKTUBHOCTh MPOMBIBKUA 3aBUCUT OT BOJHO-(PU3UYECKUX CBOMCTB MOYBHI,
CTETIEHHU €€ 3aCOJICHMsI W TIIyOMHBI 3ajeraHusi TPyYHTOBBIX BOJ. Ocywecmenaiom ee
MyTeM TO0Jaud Ha 3aCOJICHHBIC 3EMJIU OIPEICICHHOr0 00beMa BOJBI (IIPOMBIBHOM
HOPMBI), KOTOpasi pacTBOPSIET COJIM M BBITECHSET UX B BHJE PAacTBOpPAa B TPYHTOBBIC
BOJIbI, IEPEXBATHIBAEMbIE U OTBOJIMMBIE IPEHAKHOMN CETHIO.

Ilpomvienas nopma - 3mo Koauwecmeo 800bl, He0OX00UMoe O/ YOANeHUsT U3-
OBLIMOYHYBIX coNell 8 paciemHOM clloe no4gwvl Ha naowaou 1 ea.

B nocnennue rosbl B OCHOBY pacyeTa MPOMBIBOK 3aCOJICHHBIX 3€Meb MPUHU-
MalT TEOPHUI0 (HU3UKO-XUMUUYECKON TUAPOIUHAMUKH. [Ipr 3TOM OCHOBHOE ypaBHe-
HUE KOHBEKTUBHOHN nuddy3un m maccormepeHoca coiieil ans Hauboyiee MPOCTOTO
cilydasi UMEeT CJIeIYIOUUN BU/I:

dn:D*dzn V@

it dx? dx (2.66)

rae t - Bpems; X - pacCTOSIHHE OT MOBEPXHOCTH MOYBHI; V - (hakTUyecKas CKO-
POCTB IBMKEHUS BOJBI 110 TIOPaM ITOYBBI; 71 - COAECPIKAHUE COJIEN B TOUKE Xx; D* - ma-

pameTp nepenoca coser (Ko3pGUIIMECHT KOHBEKTHBHOU AU HY3UH).
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Ha ocHoBaHuu 3TOro ypaBHEHHS Uil YCIOBHUM HEYCTAHOBUBILETOCS PEXUMA
BBIBE/ICHA 3aBUCHUMOCTD JIJIsl IEPBOM CTaAuMU MPOMBIBKH, a 3aTeM C. @. ABepbsiIHOBBIM
MPEIOKEHO YPABHEHUE ISl ONIPEICIICHUS IIPOMBIBHON HOPMBI:

Mzp=10 000 (2AYD*t4-x) m (2.67)

r7ie X - pacyeTHas riayOuHa onpecHeHus:, M; t - MpOAOIHKUTEIIBHOCTD MTPOMBIB-
KU, CYT. ; M - IOPUCTOCTh MMOYBOTPYHTOB B JOJIAX OT 00beMa; A - mapamerp, 3aBHCS-
M OT UCXOIHOTO 3aCOJICHUS MMOYBBI, MUHEPATN3aIllUU OPOCUTEIBHBIX BOJ U .

Ecnu Bnara B mouBe JBUXKETCS, TO COJIM MEPEBUTAIOTCS B HEM HE TOJIbKO OJia-
rofapsi pa3HOCTH KOHIeHTpanui (auddy3noHHas cOCTaBISIONIAas MOTOKA COJIEH), HO
M 3a CUET IepeHoca WX BOJOW (KOHBEKTHBHAsI cOCTaBJjsromnias). Takoi mporecc Ha-
3bIBAIOT KOHBEKTUBHOU Auddy3ueit, kotopas B ypaBHeHuu C. @. ABepbsHOBa y4u-
ThiBaeTcs Kodpduuuentom D*, u3MeHSIOMMMCS NPU XapaKTepHBIX M Kallu-
TaJIBHBIX TIPOMBIBOK CKOPOCTSIX (hrumbTpauuu B mpeaeiax (1...10)x10 m?/cyr.

[TpOMBIBKHM pa3iuyaloT KanumaibHvle U 3KCHIYyamayuonHsle. 3aiaya KanuTaib-
HBIX TIPOMBIBOK - IEPBUYHOE YAAJICHUE COJIEH U3 PACUETHOTO CIIOS MOYBKI JI0 JOMYCTH-
MBIX TpeNeNoB. DKCIUTyaTal[MOHHbIE MPOMBIBKU JOJKHBI TOIEPKUBATH JOMYCTUMOE
CoZiep>KaHUE COJIEH B PacueTHOM CJIO€ TOCNE KamUTalbHBIX MPOMBIBOK. [IpombIBHAs
HOpMa KOJIeOIeTCsl B IMMPOKKX mpeenax: ot 150010 12000m%ra u Goee.

Texnonozusa npomwieku. IIpoMBIBKY MOYBBI IPOBOSAT OOBIYHO B JBA MEPHOJIA.
B mepBblif mepuon MPOUCXOAMT YBIAXHEHHE PACUETHOTO CJIOS TOYBHI O Hau-
MEHBIIEH BJIAaroeMKOCTH, MIPU 3TOM COJIM, HaXOJAsIIUecs B MOYBE, MEPEXOJAT B pac-
TBOp. BTopyro nomauy Bojbl mpoBoIAT uepe3 4...5 nHel nocne nepsoil. Bo BTopoit
NepHo MPOUCXOTUT JajbHeHIlee paCTBOPEHUE COJIe B TOYBE M BHITECHEHHE UX U3
IIPOMBIBAEMOTO CJIOSI IIOYBBI B TPYHTOBBIE BOIbI, & 3aT€M B JIPEHAKHYIO CETh.

Jlis MeTpOBOTO CJIOSi MPOMBIBHAsE HOPMA COCTABIIAET: Ha JIETKUX IOYBaX
700...90@13/ra, Ha cpeanux 900...110Q1 Ha TsKENBIX 1100...1500:°/ra. Kaxnas mo-
cJeyIoas 103a BOAbI MOJIaeTcs Mociie mpocayrBanus npenpayuieit. [Ipu npombis-
HBIX HOpMax Gosnee 8000 M>/ra MPOMBIBKY TIPOBOIAT B TEUEHHE ABYX, a MPH OYCHD
OoNpIIMX HOpMax - Tpex JeT. Eciu pacueTHas NpOMBIBHAS HOpPMa JIOCTUTAET

3 ~ ~
15000m°/ra, TO B yCIOBHUSX MONMEHHBIX U JACIBTOBBIX TEPPUTOPUN OHA MOKET COYE-
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TaThCsl C BO3JEJIBIBAHUEM pHUCA C 3aTOIJICHUEM. Takol ONBIT OCBOCHUS 3aCOJICHHBIX
3eMenb HakoruieH B Poccnn (menbra Bonrn) u Ha Ykpaune (nenbra JlyHas).

Hoevle memoowt pacconenus.

- TPOMBIBKA IOYB OMAarHW4YeHHOW BoJoW (macnumomenuopayusi). Vcnomnb-
3yeTcsi JJisi MPOMBIBKM BOJA, MpPEIBApUTEILHO 00pabOTaHHAsi B MAarHUTHOM MOJIE.
[Ipu »TOM pacTBOPUMOCTH COJIEH B MOYBE 3HAUUTEIHLHO BO3PACTAET, UTO CIIOCOOCTBY-
€T COKpAIICHUIO MPOIOIKUTEILHOCTH IPOMBIBKU. [Ipy MpOMBIBKE MOYB OMarHU4eH-
HOW BOJOHM ¢ MHHepaiu3amnuei 10 1 1/ JOMoMHUTEIbHBIA BRIHOC COJICH COCTaBHUII B
omnbiTax BommxkHUUT uM 10...20%;

- COBMECTHOE BO3/IEMCTBME€ MArHUTHOTO MOJII U XUMHUYECKOTO MEJIHOpaHTa
(cepHoii kucaoThl): K03 dunment GuapTpanuu Bo3pactai B 8-10pa3, BEIHOC colieid -
Ha 40%;

- KOMOWHHMPOBAHHOE BO3JICHCTBUE TOCTOSHHOTO 3JICKTPUYECKOrO TOKa (3/1eK-
mpomenuopayuu) U MPOMbIBKU. [10]1 BO3IEHCTBUEM 3JICKTPUYSCKOTO TOKa YJIydIla-
10TCS (PU3UYECKHE CBOMCTBA MOYBBI, TTOBBIIIAETCS BOJIOMPOHUIIAEMOCTh, COJICOTIaua,
¢unpTpanus. OOBIYHO KaTOJIbI pacIioiaraloT B IpeHe, a aHObI - B MeXKapeHbe. [11oT-
HOCTB TOKa B METPOBOM CJIO€ TTOUBBI TOIKHA ObITh mopsiaka 0,5... IMA/cm®. 3aTpaThl
ANEeKTpodHepruu 2... 8Teic. KBT-u Ha 1 ra. DiexTpomenuopaius yCKOpseT MpoIece
KalnuTajJbHON MPOMBIBKM B TPHU-YETHIpE pasza, oOecnedrBas 3KOHOMHIO BOJBI B JiBa
pasa.

Texnuueckue cpedcmea paccoieHusA.

JIlpeHaxHble U OPOCUTEIbHBIE CUCTEMBI CIEIYET paccMaTpUBaTh KaK €IUHBIN
KOMIUIEKC, HANpaBJICHHBIM Ha KOPEHHOE YJIYUIIEHHE W COXPAHECHHE ONTUMAaIbHOTO
BOJHO-COJIEBOTO pexuMa. OCHOBHOE Ha3HAUEHHE JIpEeHa)ka - CO3JaHuE YCIOBUU IS
MIOHMKEHHSI YPOBHSI TPYHTOBBIX BOJI, YCTOMUYMBOTO OMPECHEHHUS 3aCOJICHHBIX 3€MENb
NyTeM IPOBEACHHS MPOMBIBOK U TMOJEpP>KaHUS BOJHO-COJIEBOIO PEKHUMa IMOYBOT-
PYHTOB, UCKJIIOUYAIOIIETO0 PECTaBpAIMIO 3aCOJICHHS B MEPUOJ IKCILUTyaTallMk OpOCH-

TEJILHOU CUCTEMBEI.
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Jlpenasxic na opouwraempix 3emaax - 3T0 KOMIUIEKC THAPOTEXHUYECKHX COOPY-
KeHni (IpeH, KOJUIEKTOPOB, HACOCHBIX CTAaHIUH), NpeAHAa3HAYCHHBIX s cOopa u
OTBO/Ia TOYBEHHBIX U TPYHTOBBIX BO/I.

Tunwt Openarnca. IIpyn mennopauuy 3aCOJIEHHBIX 3€MENIb HA OPOCUTENBHBIX CUC-
TeMax MPUMEHSIOT TOPU30HTAIbHBIN, BEPTUKAIBHBIA 1 KOMOMHUPOBAHHBIN APEHAK.

T'opuzonmanvhwlli Openadxdc MOKET ObITh OMKPbIMbIU U 3AKPbIMbIIU.

Omxpuimolii JpeHaX COCTOUT U3 MIyOOKHX KaHAJIOB, MPOXOASIINX B BRIEMKaX,
a 3aKpulmolil - U3 TPyO, TPOJIOKEHHBIX Ha ONPEICICHHON TTTyOUHEe, KOTOphIe MPUHU-
MAalOT MMOYBEHHBIEC U TPYHTOBBIEC BOJBI M TPAHCIOPTUPYIOT UX C MOMOIIBIO KOJUIEKTO-
POB B BOAOIPUEMHUKH.

B 3aBHCHMOCTH OT Ha3HAUEHUS M PACIIOIOKEHHS IPEH Ha OPOIIaeMOM Teppu-
TOpUU JIpEHaX ObIBaeT CHCTEMATHYECKHii, BRIOOPOUHBIH, Jo0BuMil u 6eperoBoit. Cuc-
memamudeckuti OpeHasc TPEJCTABISET COOOM CHCTEMY OTKPBITBIX WIIU 3aKPBITHIX
TOPU30HTAIBHBIX JIPEH, PACIOJIOKEHHBIX PAaBHOMEPHO IO OPOLIAeMON IUIOIIAIH.
Buvibopounsiti ApeHaxk - 3TO cucTeMa JApEeH, MpeAHa3HAYEHHBIX IS APEHUPOBAHUS
OTJENbHBIX, B OCHOBHOM TMOHMXEHHBIX, OPOLIAEMBIX YYacCTKOB. J/08uuii TOTOBHOU
JApeHaX IepeXBaThIBAET W OTBOAMUT MOBEPXHOCTHBIA M TPYHTOBBIH IMOTOK, MOCTY-
NaloUi Ha OpOLIAEMYI0 TEPPUTOPUI0. bepecosoul ApeHax MpelHa3HaueH JJis nepe-
XBaTa MOA3EMHOr0 MOTOKA CO CTOPOHBI PEKH WM BOJOXPAHWIMINA C IIENbI0 Mpeay-
NPEXJICHUS MOATOIJICHUSI OPOIIAeMOM TEPPUTOPUH.

[Ipu onpenenenun TIyOWHBI 3aKJIAAKH JPEH 3aKPBITOTO TOPU30HTAIBHOTO
ApeHa)xka UCXOMAT U3 YCIOBUS, YTO YPOBHHU T'PYHTOBBIX BOJ B CEPEAMHE MEXKAPEHBS B
TEYEHUE BETreTAIllMOHHOIO MEepHoJa JOHKHBl HAXOJUTHCA Ha TIyOWHE HE MEHbIIe
kputnueckoi (puc. 2.63).

3aKpbIThIE JIPEHBI JENA0T U3 TOHYAPHBIX TPYO anmHON 33 CM U JUaMETPOM
50...150mmMm, kepamuyeckux mamuHON 70 cM, acOeCcTO-TIeMEHTHBIX OC3HATTOPHBIX JIJIH-
HOU 4M, OCTOHHBIX M JKEJIE300€TOHHBIX OE3HAMOPHBIX TPYO, a Takxke TpyO U3 pas-
JUYHBIX TOJMMEPOB - MOJIUATUIICHA, TIOJIMXJIOPBUHUIIA, TOJIMBUHUIXIIOPUIA.

B ronuapusie, kepamuyeckue U 0eToHHbIE TpyOb! anuHOU A0 70 cM Boja mo-
CTymaeT 4epe3 3a30pbl B cThikax. [Ipu nmune Tpyd >70 cMm ycTpauBaroT JOMOIHU-
TeJbHYIO MeppOpaIiio B BUJE MIETIeH UITH KPYTJIBIX OTBEPCTUH, CyMMapHasi IJI0Maab
KoTopeix coctaBisieT 0,5% nmoBepxHoctu TpyOsl. [upuna meneit 3... 7Mm, a qua-
meTp otBepctuid 5... 10mM. Haubomnbiiee pacnpocTpaHeHue MOJIyYHIIA TOHYAPHBIE,

KepaMU4ecKkre U acOecTOLIEMEHTHBIE TPYOHI.
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[TnacTtmMaccoBbie TPyOBl BBITYCKAIOT TTAAKOCTEHHBIE W TOQPHUPOBAHHBIC IHA-
metpoM 50...100mm u miunOo# 5...300M ¢ nepdoparreii B Buie NpoA0TIbHBIX IIeeiH
WIIM KPYTJIBIX OTBEPCTUH. B mocnennue roapl Hauanyu NpUMEHsTh THOKUE BUTHIE Ape-

HaXXKHBIE TPYOBI U3 )KECTKOT0 MOJMBUHMWIXJIOpUAa quameTpom 100mm.

Puc. 2.63 Cxema NOHMKEHUST YPOBHSI TPYHTOBBIX BOJI TOPH30HTAIBHBIM JIPEHAKOM:
1,2 -yposensv epynmoswix 600 coomeemcmseeHHo 00 U Nocie Cmpoumenbcmea ope-
Haodkca; 3 - 20pu3oHmanvhsie Opensl; Hy - 2nyouna sanoxcenus openasica; Hyy - kpumu-
yeckas 2yOUHa 3a1e2anuus 2PYHmMoswix 600; Mocr - ocmamounas enybuna sanecanus
2PYHMOBYIX 800, h1'ﬂ - 21yOUHA HaNOIHeHUs OpeHbl

Ha puc. 2.64 npuBeneHsl THOKUE BUTHIC JPEHAKHBIC TPYOblI U3 MOJWBHUHUII-
xjiopuaa. Boga B moIOCTh Tako# TPyOBI MOCTYIAET Yepe3 CIUPATbHBIC 3a30Pbl MEXK-

Ay CMCXKHBIMU BUTKaMHU I10JIOCBI.

Puc. 2.64 -Buras npenaxuas tpyOa

MuHuMaIbHbIE YKIOHBI OTKPBITHIX ApeH npuHuMaroT 0,0005,a 3akpbITHIX - -
0,001 ... 0,002.Cteiku TpyOOK oOOCHITAIOT IMIEOHEM, TpaBUEM WIW IECUYAHO-
IpaBUMHBIME CMECSIMH, co3faBas GpuiabTp. B kaduecTBe ApeHaXHBIX (QUIBTPOB MPH-

MEHSIOT TaK)KE€ MaThl U3 CTEKJIOBATHI M 0a3aJIbTOBOTO BOJIOKHA, CTCKJIOXOJICT, TCXHH-

YECKYI0 MapJIt0 U CTEKJIOCETKY.
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OCHOBHOM MapaMeTp NpPH pacyeTe IpEH — PACCTOSTHUE MEXKIY ApeHaMu
Jlns pacdera pacCTOSIHUM MEXIy APEHAMHU B OJHOPOIHBIX IPYHTaX HMCHOJIb-

3yioT ypaBHenue C. @. AsepbsiHoBa (puc. 2.65,a)

-
=21/ 2Ry HT 1+£)a,
g 2T

(2.68)
rne L - paccTosiHe MeXTy IpeHaMu, M; Ky - KOIMPHUIIUESHT PUIIBTPAIH, M/CYT;
H - ocTaTounas ri1yOrHa 3aeraHus TPYHTOBBIX BOJ] B CEPEANHE MEKIIPEHBS, M,
T - paccTosiHHE OT TOPU30HTAa BOJBI B JPEHE A0 BOJOYIOpA, M; (] - UHTCH-

CHUBHOCTH HHOWIBTpAHU, M/CYT; O - KOO(DDUIIMESHT BUCSUECTH JPEHBI

[Ipu rayOuHe 3akmaikd JApeH 3 M M TIJIIyOOKOM 3aJleTaHHHM BOJOYIOpa
(20...3041) paccrostHre MEKITy ApeHaMu HaxoauTcs B npeaenax oT 200m (s Tsoke-

ae1x TpyHTOB) 10 500...60M (1151 ISTKUX TPYHTOB).

IIpn ompenesneHNM pacCTOAHUSA MEXIAY APEHAMHM, 3aJI0KEHHBIMH B CIIOMCTBIX

IPYHTaX MOYKHO HCIT0JIb30BaTh (hopmyny B. M. Illecrakosa (puc. 2.65,0)

: s
r=4) i,
2w (2.69)

rae L - paccrosHue Mexay npeHamu, M;
Lsz - pacueTHasl IJIMHA 30HBI Je(OpMallii HECOBEPIICHHOTO APEHAXa, M;
T - cyMMapHasi IPOBOAMMOCTb BOIOHOCHOTO IIACTA Y APEHBI, M/CYT;
H, - pacueTHas BeJIMUYMHA WHDWIBTpAIIMOHHOTO OyTpa, M;

W - HHTEHCHBHOCTHh HH(PHUIBTPALIMH, M/CYT.

B cnydae, korga JIpeHbl 3a70KEHBI B OJHOPOAHBIX T'PYHTaX, MOACTUIIAEMBIX
HamopHbIM TIacToM (puc. 2.65, 6), paccTosiHMEe MEXIy APECHAMH OMPEICISAIOT IO

dbopmyne C. . ApepbsiHOBA

T . =T - 2T
4+ (AH—1)In =(AH —1)In— 4+ In 2;
B ) B ( ar (2.70)
AH+%g T
AH = . gr=V2d(Ak+d),
Ak ) (2.71)

rae B - paccTosHUE MEXAY IPEHAMH, M;
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T - riyObuna 3aneranusi BOJOHOCHOTO IUIACTa, CYUTAsl OT TOPU30HTA BOJBI B
IpeHax, M;

Al - HanIOp B BOJOHOCHOM IUIACTE HAJl TOPU30HTOM BOJBI B APEHAX, M;

Ah - NIPEBBIICHUE MMOBEPXHOCTU TPYHTOBBIX BOJ MEXAY APEHAMHU HaJa Bep-
XOM JIPEHBI, M;

g0 - AHTCHCUBHOCTh MH(QHUIBTPALIMOHHOTO TIUTAHHS, M/CYT;

Ky - K03 GUIMEHT QUIBTPALUU TPYHTA, B KOTOPOM 3aJI0KEH JPCHAXK, M/CYT.

«J«?%i%fwf%iﬂy-iri” = #15;‘-

<3
f &
, =

L
» 3 %7

3 —~

N

S

Puc. 2.65 -PacueTHbie cxeMbl AJisl ONIPEACTCHUS PACCTOSIHUM MEXIY ApEHAMU:
a - 0OHOPOOHbIE 2PYHMbL, O - CIOUCMblE 2DYHMbL, 8 - 00HOPOOHbLE 2PYHMbL,
noocmuiaemvie HanoOpHvim naacmom; 1 - yposensv epynmoswlix 600; 2 - Opena;
3 - nosepxHocmv 8000ynopa

I'mapaBimnyeckuii pacyer KOJUIEKTOPHO-APEHAXHOM CETH IPOBOAST HA IPO-
IIyCK HOPMAJIBHOTO ¥ MaKCUMAJIBHOT'O PaCXO/0B.

PacueTrHble pacxopl IpeH U KOJUIEKTOpPA X JUAMETPBI U CKOPOCTHU JIBHIKECHHUS
BOJIbI OTPEICNIAIOT TUIPABINYECKUM PAcueToOM MO (popMmysie paBHOMEPHOTO JBUXKE-
HUS BOJBI IIpU O€3HAIIOPHOM pPEKUME Ha MPOIYCK HOPMAJIBHOIO pacxoja IpH MoJ-

HOM HaroJiHeHuH JpeHbl. Pacxox (Q) ApeHbl UM KOJUIEKTOpa HOPMAJbHBIA HIIM MaK-

CUMAaJIbHBIN.
Q = gy, (2.72)
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rae . (cp WK Qy - WIK CPEHEE WM MaKCUMAJIbHOE 3HaYe€HUE MOMYJS Jpe-
HAKHOT'O CTOKa, COOTBETCTBEHHO, 32 BEreTaIl[MOHHBIN ITepHo/, Ji/c ¢ 1ra;

oz - TUTIOIIAb, 0OCITy)KMBaeMasl IPCHOM, Ta.

Moaynbs IpeHaKHOTO CTOKa MPUHUMAIOT CICIYIONIUM: JJIsi CYTJIMHHUCTHIX
rpyatoB - 0,24...0,451/c ¢ 1 ra; necuansix - 0,28...0,71/c ¢ 1 ra. CkopocTh JaBHXKe-
HUS BOJIbI B IpeHax mpuHuMaetcs B npeaenax 0,3...1,2v/c.

I'mapaBauyeckuii pacyer TpyOUaTHIX IPEH W KOJJICKTOPOB MPH MOJHOM HMX

HANOJTHEHUH [IPOU3BOIAT 110 hopmysiam
Q= 0,39cd?Vdi, 2.73)
o= 0,507 (2.74)

rae Q - pacxoJ APeHsI WK KOJUIEKTOpa, M/c; O - BHYTpeHHHiT [uamMeTp, M;
V -CKOPOCTb JBMKEHUS BOJBI, M/C;
| - THIPABIMYECKHIA YKIIOH;
¢ - kodpdunuent lle3n, npuHUMaeMblii B 3aBUCUMOCTH OT AHaMeTpa U KO-
3¢ ¢puLreHTa MLEepPOXOBATOCTH IPEH U KOJIJIEKTOPOB.

CKOpocTh JBMKEHMSI BOJIbI B TPyOUaThIX APEHAX U KOJUIEKTOpaxX MPUHUMAIOT B
npenenax 0,15...1m/c. I'mapaBirueckuii pacueT OTKPBITHIX KOJUIEKTOPOB 3aKIIIOYa-
€TCsl B ONPEEIICHUU HIMPUHBI 110 JHY, 3aJI0KEHUSI OTKOCOB, INyOMHbBI HallOJHEHMS,
YKJIOHA, CKOPOCTH ABMXEHUS BOAbl. Ha OCHOBaHMM rMApaBIMYECKOrO pacyera CTpo-
AT IPOAOIbHBIE TPOMUIH IPEH U KOJIIEKTOPOB.

Oco0eHHOCTH IPUMEHEHHS 6ePMUKAIbHO20 IPEHAMXKA IIPH PACCOJICHUH
MOYB.

BepTukanbHblll IpeHaX NMPUMEHSIOT B TOM Cilydae, KOrja IoJ BEPXHEW TOJI-
e MOYBOTPYHTOB, XApaKTEPU3YIOIIUXCS HEOOJBIIMM 3HAYEHHEM KO3 QUIMEHTa
bunbTpauy, 3aNeraloT NOPOIbl ¢ OOJBIION BOAOMPOHUIIAEMOCTHIO. BepTukanbHbIi
ApeHax MpeJHa3Ha4yeH JUIs OTKaukKh M OTBOJAA MOA3EMHBIX BOJA OypOBBIMHM CKBaXH-
Hamu-konoauamMu guametpom 30...70cwm, ray6unoii 20...150M, 3akpenieHHbBIMU

oOcamHeIMUA TpyOaMu ¢ OTBEPCTHSIMU ISl TIOCTYIUICHUs Boubl (puc. 2.66). Bemen-
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CTBHE OTKAaYKH BOJbl HACOCAMU YPOBEHb I'PYHTOBBIX BOJ| MOHUXKaeTcs, 00paszys BO-
porKy nuametrpoMm Z2R. BepTUKambHBIN ApeHax MO CPaBHEHUIO C TOPU30HTAIHHBIM
UMEET psiJl MPEUMYIIECTB. BO3MOKHO ITTyOOKO€ MOHMKEHHE YPOBHS TPYHTOBBIX BOJI,
MOTEPU TMOJIE3HOM IUIOIIAIN HE3HAYUTENbHBIC, IPEHAXKHBIE BOAbI MOKHO HCIIOJIb30-
BaTh Mg opouieHusi. OCHOBHbIE HEAOCTATKH: MOTPEOHOCTh B DJIEKTPOIHEPTUH, Ha-

COCHO-CHJIOBOM O60py,IIOBaHI/II/I, SHAYUTCIIBHBIC 3KCILTYAaTAlIMOHHBIC pAaCXOObI.

i13

Puc. 2.66 -Cxema moHMWKEHUs yPOBHsI TPYHTOBBIX BOJ BEPTHKAIBHBIM JIPEHAKEM:
1u 2 -yposenv epynmosvix 600 00 u nocie OMKauKu, 3 - CKBANCUHDL,
R -paouyc oeticmsus cxkeasxicunwvl

[TosToMy BHI ApeHaka (TOPU3OHTATBHBIN UM BEPTHKAIBLHBIN) OMPEICIISIOT Ha
OCHOBAHUHU TE€XHHKO-3KOHOMHUYECKOIO CPABHEHMS PA3JIMYHBIX BapUaHTOB. Paznnua-
0T CUCTEeMATHYECKHUI, BLIOOPOYHBINM, JIOBUMH 1 0eperoBoi BepTHUKAJIbHBIN Jpe-
HAKH.

[Ipyu cucTeMaTHYE€CKOM JAPEHAkKe CKBAKHHBI PA3MEIIAIOT CPABHUTEIBHO PaB-
HOMEpPHO 10 BCEH IpeHUupyeMoH IUIONIaAM, YUUThIBAs TPaHUIBI CEBOOOOPOTA, y100-
CTBO OTBOJA WJIM KMCIOJIb30BAHMUSI OTKAYMBAEMBIX BOJ. [Ipu BBEIOOpOYHOM ApeHaxke
CKBOXHHBI Pa3MEIIAIOT HA HEOJArONMPHUSATHBIX MO MPUPOIHBIM YCIOBHUSM yYacTKaX
OpOLIEHUS.

JloBumii ApeHak B BUJIC OJTHOTO WA HECKOJBKUX PSIJOB CKBaXHWH, PACIOJIO-
KEHHBIX TIO0 (POHTY TPYHTOBOrO MOTOKA, MPUMEHSIOT JUIsl MepexBaTa TPYHTOBBIX
BOJ.

BeperoBoii BepTHKaIbHBINA APEHAXK TAKXKE MPEJCTABISIET COOOM PsiJi CKBAXKHH,
Pa3MEUIEHHBIX BJIOJb PEKM WIM BOJOXPAHWIMINA, TPEAHA3HAYCHHBIX JJISI 3allUThI
OpOIIAEMOM TEPPUTOPUHU OT MOITOILICHUS.

IIo KOHCTPYKTMBHBIM OCOOCHHOCTSIM PAa3JIMYAIOT: BEPTUKAIBHBIN JpEHAK,

COCTOSIIUM U3 CaMOHM3JIMBAIOIMXCA CKBAXXHH, APCHAX U3 CKBAXXHH, O60py,Z[OBaHHBIX
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HACOCAMH JISI OTKAYKH TIOJI3EMHBIX BOJ; IPEHAX W3 JIy4EBbIX TOPU3OHTAILHBIX JIPEH,
MPOJIOKEHHBIX B XOPOIIIO MPOHHUIAEMBIX TPYHTAaX M OOBCIUHEHHBIX OJHOW BEPTH-
KaJIbHOM CKBOXKWHOMW C BOJIOIIOILEMHBIM 000PYI0BAaHHEM.

B 3aBHCHMOCTH OT KOHKPETHBIX THAPOTCOJIOTHUSCKUX U IMOYBCHHO-MEITHOPaA-
TUBHBIX YCJIOBUN MacCHBa MOYKHO BBIJICIUTH TPH ClIydas MIPUMEHEHUSI BEPTUKAIbHO-
ro JApeHaxa: 1) ucrosap30BaHKE HA OPOICHHUE MPECHBIX HAIOPHBIX MOJA3EMHBIX BOJI C
OJTHOBPEMEHHBIM paccojicHreM 3emelnb (puc. 2.67,a); 2) npeaoTBpalieHre moabema
MHUHEPAJIM30BaHHBIX TPYHTOBBIX BOJI Ha 3eMJISIX HOBOro opoiienus (puc. 2.67,0);
3) 3aMeHa MUHEPATM30BAHHBIX TPYHTOBBIX BOJ MPECHBIMH (PHIIBTPAIIHOHHBIMA

(puc. 2.67,8).

0 Tleecnoic erriodsie. 800

., dacosednsie noyvsoeryumer v N
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Puc. 2.67 -IIpuHnunuaibHbie CXeMbI TPUMEHECHUS BEPTHKAIBHOTO ApEHAXa
(o H. M. Pemretkunoii):

a — UCNOIb306AHUE HA OPOULeHUe NPECHBIX HANOPHBIX NOO3EMHBIX 800 C 0OHO8DEe-
MEHHBIM PACColeHueM 3emeb; O —npedomspaujerue no0bema MUHEPAIUZ0B8AHHBIX
CPYHMOBLIX 800; 8 — 3AMEHbl MUHEPATUZ0BAHHBIX SPYHMOBBIX 800 NPECHBIMU
PurbmpayuoHHbIMU
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[Tpu cunpHOM 3aCOJCHUH 3eMeNb U ¢aa00il BOJOMPOHUIIAEMOCTH TOYBOTPYH-
TOB BEPTUKAJILHBIN JPEHAX MPUMEHSIOT B COUETAHUN C MEJIKUM OTKPBITHIM BPEMEH-
HBIM JPEHAKEM Ha MEPHUOJ| MPOBEIACHUS KAMUTAJIbHBIX MPOMBIBOK. OOBIYHO O/HA
CKBa)KMHA BEPTUKAIBLHOTO ApeHaka oOcayxuBaeT 50...100ra, a nebur ee konednercs
B npenenax 30...2001/c. KOHCTpYKTHBHO CKBaXKMHA COCTOMT M3 BOJOINPHUEMHOMN
4acTH, 000pYyIOBaHHOM GUIBTPOM; 00CaTHON KOJIOHHBI, O KOTOPOW TpaHCIOP-
TUPYETCSl IpEeHaXKHas! BOJA; HACOCHO-CUJIOBOTO 000pya0oBaHus. BbIOOp KOHCTPYKITUH
(bunpTpa 3aBUCUT OT IPAHYIOMETPUYECKOTO COCTABA U MOIIHOCTH BOJAOHOCHOTO Tljia-
CTa, XUMHUYECKOTO COCTaBa BOJbI, J€OMTa CKBAXKUHBI, XO3SHCTBEHHOIO 3HAYCHUS
CKBa)XHH, BEJIMYUHBI BOJ103a00pa.

Haunbonee mpocTyto KOHCTpyKIMIO (UIbTpa - nMepPopupoBaHHYIO TPyOy cO
IIEJICBBIMH WJIH KPYTJIBIMA OTBEPCTUSMH M PEIKO OOMOTaHHOU CETKOW MPUMEHSIOT B
IPaBEJIMCTO-TIECYAHBIX TPYHTAX U KPYIMHOOOJIOMOUYHBIX MOPOJIax. B MeNKo3epHUCTHIX
rpyHTax, KpoMe neppopupoBaHHON TPyObl, HEOOXOJUMBI UCKYCCTBEHHBIE (DUIIBTPHI:
rpaBUWiitHasl 3achIlka, OJIOYHBIC TOpUCThIE GUIBTPHI U 1p. [nwHa QuipTpa momkHa
ObITh HAa 2...5M MEHbIlIE MOIIHOCTU JPEHUPYEMOTO IIaCTa U MOXKET JIOCTUTaTh
40...45wm.

[Tpu cTpouTenbCcTBE CKBAXKUH MPUMEHSIOT LIETbHOTSHYTHIE CTAJIbHbIE TPYOBI.
CKBa)XMHBI BEPTUKAILHOTO JIpeHaxa 000PYIyIOT YCTAaHOBKAMH C apTE3MAHCKUMU U
MOTPYKHBIMA Hacocamu, pexke spiudramu. HacocHbIe yCTaHOBKH BEPTHKAIHLHOTO
JIpeHa)ka OCHAIIAIOT KOHTPOJbHO-U3MEPUTENBHON armapaTypoi, Mo3BOJISIONIeH 3a-
MepsATh U (PUKCHPOBATh KOJIMYECTBO BOJIBI, MOJJAHHOE HACOCHOW YCTaHOBKOH, KOJIH-
YECTBO DJIEKTPOIHEPTUH, 3aTPAYCHHOE HA IMOJavy BOJbI; YPOBEHb TPYHTOBBIX BOJ H
IbE30METPUYECKOTO HAopa.

Oco0eHHOCTH KOMOUHUPOBAHHBIX IPEHANKEN PU PACCOJIEHUH NOYB

KoMOuHUpOBaHHBIN ApeHaX — 3TO COUETaHWE TOPU3OHTAIBHBIX JIPEH C Bep-
TUKQJIbHBIMUA PA3rPy30YHBIMU CKBOXKMHAMH. ¥YCTpauBaeTcs B TOM cliyyae, KOTrja
BEPXHUI CIa0OMPOHUITIAEMBIA CIIOW MOIIHOCTBIO 10 15 M moacTumaeTcs u mOaMUTHI-
BaeTCs BOJOHOCHBIM HAalOPHBIM FOpU30HTOM MOIIHOCTRIO 10... 15M ¢ xoporeii Bo-

AOIIPOHUITACMOCTBIO. rOpI/ISOHTaJ'H)HI)Ie APCHBbI 00€eCIIeUnBaAIOT ITOHIKCHHE YPOBHA
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I'PYHTOBBIX BOJ W OTBOAAT 3a IMPCICIIbL I[p@HHpOBElHHOfI TCPPpUTOPUN BOAY M3 CKBa-

XuH-ycunutenei (puc. 2.68).

Puc. 2.68 -Cxema KOMOMHHPOBAHHOTO JpeHaXKa!
1 - kanan-opena; 2 - ckgasicuna; 3 - B00ONPUEMHASL YACMb CKBANICUHDL;
4 - 600OHOCHDIIL CNIOU C HANOPHBIMU B00AMU, D - OenpecCUOHHAs KPUBas

Hanuumne ckBaxuH-ycUIUTENEH YBEIMYMBAET PACCTOSHUE MEXKY TOPU30H-
tanbHBIME IpeHamu 10 250...350m. PaccTosiHue Mex a1y CKBaXMHAMU MPUHUMAIOT B
npeaenax 50... 150m 1 3akpersoT UX METAUTNYECKUMHU, aCOSCTOIIEMEHTHBIMU WJTU
MJIACTMACCOBBIMH TpyOamu. J[nsi ycuieHus: nelcTBUs KOMOMHUPOBAHHOTO JpEHAXa
MO>KET OBITh UCTIOJIB30BAHO BaKYyYMUPOBAHHUE.

Oc00eHHOCTH 8aKyyMHbBIX IPEHAKEH NPU PACCOJIEHUH MOYB.

B paiioHax peyHBIX IOJIMH, IPEACTABIAIONIMX COOOW IBYXCIIOMHBIM IJIACT C
BEPXHHUM CJIOEM CYIJIMHKOB HEOOJIBIION MOIIHOCTH, MPUMEHEHUE TIyOOKUX TOpH-
30HTAJbHBIX WM BEPTUKAIBHBIX JIPEHAXKEH CTAHOBUTCS HEIKOHOMUYHBIM WJIU TEX-
HUYECKU TPYAHO-BBITIOJIHUMBIM. B 3TOM citydae 1enecoodpa3Ho coopyKaTh BaKyyM-
HBIW IPEHAXK.

ITo npuHIUNy JeiicTBUS BAaKyyMHbBIC IPECHAKHBIC CHCTEMBI MOPA3ACIISIIOT Ha
CHCTeMbI BAKYYMHPOBAHHSA IPYHTOB 1 CHCTEMbI BAKYYMHOI'0 BO100TOOPA.

I'opuzonmanvuslii 6aKyyMHbIl OpeHaxc yCTPAUBAIOT TaK, KAk OObIYHBIE CUCTE-
MBI TOPU30HTAIBHOTO JApeHaXka. PazHuila COCTOUT B TOM, YTO C€Th HE UMEET CMOTPO-
BBIX KOJIOJIEB, a 000pyA0BaHa BAKyYMHBIMHU KOJIOAIIAMH, B KOTOPBIX CO3/1ae€TCA pa3-
pekeHHEe BaKyyMHBIM HacocoM (puc. 2.69)./IpeHsl NpUMEHSIOT acOeCTOIEeMEHTHEIE,
riacTMaccoBble M MopucTbie. CTBIKM MEXIY TpyOaMu NEpeKpbIBatOTCS My(Tamu.

[lepdopanmio Ha TpyOax BHITOIHSIOT TOJBKO B UX HMKHEH 4acTu.
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Bepmuxanvhuiti éaxyymuslii Openasxc npecTaBiasieT cOO0OM CUCTEMY CKBAXWUH
WU TpyOYaThIX KOJOALEB OOBEIMHEHHBIX KOJUIEKTOPOM, U3 KOTOPOIO pa3lelbHO

OTKa4YMUBArOT BOAY U BO3YX.
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Puc. 2.69 -CxeMa ropu30HTaILHOTO BAKyYMHOTO JIPeHAXKA!
1 - copuzonmanvruvle Openvl; 2 - 6aKYYMHOIU HACOC, 3 - BAKYYMHBIU KOL0OEY;
4 - gcacvisarowas mpyoa; 5 - yeHmpooeiHCHuII HACOC

OCHOBHOE JOCTOMHCTBO BAKYYMHOTO JIPEHAXa - YBEJIIMUECHHE MHTCHCUBHOCTHU
OTBOJIa TPYHTOBBIX BOJI C MEJIMOPUPYEMBIX TEPPUTOPUNA M YCKOPEHHUE MPOIlecca Mpo-
MBIBKH 33aCOJICHHBIX TIOYB.

Jleyxwvapychulii Openarc

Jlnst moBeimeHust 3GPEKTUBHOCTH ACHCTBUS TMPOMBIBKHU, JOCTHKECHUS PABHO-
MEPHOT'O paccoJeHUs IMMOYB YyCTPAUBaAIOT NBYXbSPYCHbIM ApEeHAXK. BepxHuii
SIPYC YKJIAIBIBAIOT OCCTPaHIICHHBIM CIIOCOOOM W3 TIACTMACCOBBIX TPyO Ha TIIy-
oune 1,5...2M, a HUWKHUM SPYCOM SIBJISIETCS MOCTOSTHHBIM 3aKpBITBIN JIpEeHAX, pac-
CUMTAHHBIA HAa HArpy3Ky SKCIUTyaTallMOHHOro nepuoja. Hwxkuuii sipyc unteHcudu-
LUPYET MPOLECC MPOMBIBKH, BEIPABHUBAET HUCXOJAIINE CKOPOCTU MPOMBIBHBIX TO-
KOB U 00ECIeYMBAET PaBHOMEPHOE ONPECHEHUE MOYBOTPYHTOB. J[peHak BepXHEro
sApyca MOXHO HCIIOJb30BaTh B KAUECTBE 3aKPBITHIX OPOCUTENEH B BEreTallMOHHBIN
nepuoj. Bona u3 opocureneid uaeT Ha MOANUTHIBAHUE 30HBI a3palli U YACTUYHO Ha
CO3[IJaHHE JPEHAXKHOIO CTOKA M3 JIPEH HUKHETO spyca. ONbIT CTPOUTENBCTBA IBYXb-
SPYCHOTO JIpEHAXKa HAKOTUICH B Y 30C€KHCTaHe.

Moobunvhulit Openasric

[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 ApeHax, KOTOPHI MOT Obl MEPEXBAaTUTH COJIEBOM
IMOTOK CBEPXY BO BpeMs POMBIBKH U Cpa3y K€ OTBECTH €r0 3a MPEJIEIIbl yUaCTKa.

Takyro 3aadyy MOXKHO PEIIMTh MPHU MOMOIIM TaK HA3bIBAEMOTO MOOULILHO2O
openadxca, pazpadorantHoro B TypkmeHHUMIT uM. 3a 0CHOBY €ro KOHCTPYKIIUU TIPU-
HSITa BAKyyMHas CUCTEMAa BEPTUKAJIbHBIX JIPEH.

KoMriekT MOOMIIBHOTO JpeHa)ka COCTOMUT U3 METaJUIMYecKoro coouparers,
BEPTHUKAJBHBIX JPEH U CaMOBBICACHIBAIOLIEI0 Hacoca. Bece coenuHeHus nenaroT Obl-
CTPOpPa3bEMHBIMUA. MOHTUPYETCS HA TOATOTOBJIEHHOM K IPOMBIBKE y4acTKe. 3aroJi-
HUB YEKHU BOJIOM, uepe3 crnenuaibHbIi KIIalaH 3anoidHsi0T U coOupaTens. BkiatoueH-
HBI HacoC CO3/aeT B TpyOONMpoBOAaxX BaKyyM, U HAuMHAETCS OTBOJ MHUHEPAIU30-
BaHHBIX BOJI C MPOMBIBHOTO y4acTka. [locne 3aBepuieHrss MPOMBIBHBIX ITOJIMBOB CHUC-

TeMa MOOMJIBHOTO JpeHa)xka TEMOHTUPYETCS U TIEPEBO3UTCS Ha HOBBIM y4aCTOK.

2.16. OpocurtejibHbIe CHCTEMBI B YCJIOBHUSIX OPOLIEHHUS CTOYHBIMM BOJIAMHU

CTOYHBIMU BOJAaMHM Ha3bIBAIOTCSI CTOKH HACEJIEHHBIX MYHKTOB, MPOMBIIUICH-
HBIX NPEINPUATUN U )KUBOTHOBOJYECKHUX KOMILUIEKCOB, yajJsieMble THAPABINYECKUM
croco0om uepe3 kaHanu3anuio. OpolleHrue CTOYHBIMU BOJAAMH TOJYYMIIO PACIIPO-
CTpaHEHHE BO MHOTHX cTpaHax. Hambomplee KOJIMYECTBO UX UCTIOIB3YETCS B ABCT-
pamu (6ostee 40%), Aurimn (33%), l'epmanuu (30%)u np. B CHI' mis oporienus
ucnoiibdyercs okosio 10% cTouHbIX BOA BOKPYT TaKMX KPYIHBIX TOPOAOB, Kak MoOCK-
Ba, Cankt-IlerepOypr, Kues, Onecca u ap. Ykpauna zaaumaet nepsoe mecto B CHIT
M0 MCTOJIh30BAaHUIO CTOYHBIX BOJ B CEJIBCKOM XO03siicTBe. B Onmxaiimieii nepcrexTu-
Be Ha YKpauHe Ha 0a3ze CTOUHBIX BOJ OyAyT opomiathcs Oobline MaccuBbl. OOmas
IJI0IIAs OpouieHus: cTouHbIMU Bojgamu B CHI' Oyner 3HauuTeNnbHO yBENMYEHA, IPU-
4YeM OJJHOBPEMEHHO Ha moJisi OyayT mojaBatbes a3oT, pocdop u kamwmii, comepxa-
HIMECS B 3THX BOJIAX.

OpoleHne CTOYHBIMUA BOJIaMH MO3BOJISIET PEIIATh BAKHBIE XO35HCTBEHHbIE 3a-
na4u: o0oramarhk MOYBY BOJOW M MUTATEbHBIMU BEIIECTBAMM; COKpAIATh 3aTPAThI

yI0OpeHU; TPOU3BOAUTH OYUCTKY CTOYHBIX BOJI BO M30€KaHWE 3arpsS3HCHUS OKPY-
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YKAKOUIEH CPEpl; MOJyYaTh BEICOKME YPOXKAU CEIbCKOXO3SMCTBEHHBIX KyIbTyp. Han-
OonpIuii 2GGEeKT maeT COYEeTaHWE OPOIICHUS CTOYHBIMH BOJAMHU M TPUMCHCHHE
yI0OpEHU.

Knaccudurkauus crounbix Boa. [Io cBOeMy MPOUCXOKIECHUIO CTOYHBIE BOABI
JCIIATCS Ha XO3HCTBEHHO-OBITOBBIE (M3 CTOJIOBBIX, OaHb, KHIIBIX JOMOB H JIp.), IIPO-
MBIIIICHHBIE (C MPEANPHUATHI), CMEIIaHHBIC (XO3SHCTBEHHO-OBITOBBIC M IMPOMBIIII-
JICHHBIE), )KUBOTHOBOIUECKHE (OT mepepabOTKH MOJIOKA, MOWKH YKUBOTHBIX, THJIPaB-
JIMYECKOTO yaJICHUs HaBO3a) U JIUBHEBBIC (OT OXKICH U TassHUS CHETa).

CocTaB ¥ 0YHMCTKA CTOYHBIX BOA. XMMHUECKH, MEXaHUUECKUI U GaKTepHo-
JIOTUYECKUN COCTaB CTOYHBIX BOJ 3aBHUCHUT OT XapakTepa MPOMBIIIJIEHHOTO MPOU3-
BOJICTBAa, HOPM BOJOINOTPEOIEHUS, aTMOCPEPHBIX OCAIKOB U Jp.QaKTOPOB. OHU pa3-
JIMBAKOTCA MO COCTaBY, PEAKIMU CPEIbl, KOHLEHTPALIUH PACTBOPEHHBIX BEIIECTB U
y1o0puTenbHOM eHHoCTH (Tadu. 2.11).Hanbosiee mpuroaHbIMK 11 OPOLICHUS SIB-
JISFOTCSL XO35IMCTBEHHO-OBITOBBIE, CMEIIaHHBIE, )KUBOTHOBOYECKUE U JTUBHEBBIE CTO-
Ki. B CTOYHBIX BOAAX MOTYT COJIEPKAThCS TOKCUUYHBIC NI PACTEHUN BEIIECTBa, KO-
TOpBIE YIAJISIOTCS HA OYHMCTHBIX CTAHLMSIX. 3arpsi3HEHHOCTh UMH CTOYHBIX BOJI HE
JOJKHA TIPEBBINIATH JOMYCTUMBIX TpeniesioB. Kaxaplil BUA CTOYHBIX BOJ OYMIIAIOT
1o onpeeaeHHON TeXHOIorur. OOBIYHO CTOYHBIE BOJIBI MIOJIBEPTal0T KOMILJIEKCHOM
OYHMCTKE. MEXAHUYECKOU VI OUON02UYECKOI.

IIpu MexaHUYeCKO# 0UMCTKE BOJIbI MPOMYCKAIOT YEPE3 PEUIECTKH, YKUPOJIOBKHU
U TICPBUYHBIC OTCTOMHMKH. 3ajiepKaHHbIC pelIeTKaMU KpyIHbIe oTOpockl (Oymara,
TPSAIKH) WU3MEILYA0T JPOOMIKAMH W CITyCKAIOT B TIOTOK BOJBI, OYHIICHHBIA OT
KpynHbIx yacTull. KpynHble MUHEpandbHbIE YaCTHUIIbl, TJIaBHBIM O0pa3oM MECOK,
TPAHCIIOPTUPYETCS HA MEKOBBbIE IUIOMIAKK Jisi 00e3BpexuBanusd. [Iporekas yepes
MepBUYHbBIC OTCTOMHUKH, CTOUYHAS BOJA OCBOOOKIAETCS OT B3BCIICHHBIX BEIIIECTB.

Ecnu nepen BX0IOM CTOYHBIX BOJI B OTCTOMHHK MX IIPEABAPUTEIBHO TIOABEPT-
HYTh a’panuu (HaChIICHUE KUCIOPOIOM BO31IyXa), TO 3PPEKTUBHOCTh MEXaHUYC-
ckoi ouncTku mosbimaeTcs 10 70%.MexaHndeckne OCBETIACHHBIE CTOYHBIC BOBI
MOJIBEpraroT OMOJIOTMYECKOW OUUCTKE, €CIIU MOCJIe OTCTOMHUKA CTENEHb UX OYUCTKU

OyZeT HeJOCTaTOYHOM ISl OPOIICHUS MOJICH WM BBIITyCKa B PEKY.
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Tabnuma 2.11 -XuMU9IecKuii COCTaB HEKOTOPBIX BHJIOB CTOYHBIX BOJI, MI/JI

™ )= 0
CTouHbIe x -_ Ng & & + + E & < =
s | PH(zEl S | B g 8|28 | |88 R Z
< ©
(G-
BriToBBIE 7,2 500 350 70 80 55 25 ad 15 40 6 60
T'opouckue, 7,5 866 550 92 9 6 29 20 20 23 - 8
mocJse Ouo-
JIOTHIECKOM
OUYUCTKH
CyKOHHOTO 6,8 609 201 109 156 55 21 87 I 30 - 150
POM3BO/I-
cTBa
Kosposoro 7,3 825 345 139 145 63 23 85 12 3b - 214
NPOU3BOJI-

CTBa
OcBeTeH- 75| 1611 637 80 157 o0 40 102 12 51 3
HBIE CTOKH
caxapHbIX
3aBOJIOB
Croxu rua- 6,1 | 3040 592 360 115( 317 63 280 54
POJIU3HBIX
3aBOJIOB
CBHMHOBOJ- 6,8 | 2800| 2650 180 210 280 130 80 220 1000 (190 1500
YECKOI0
KOMILIEKCA,
1ocJjie OT-
CTauBaHUs
Kommnexca 7,4 | 6000| 4100 370 300 300 3% 200 750 1400 190 2000
KPYITHOTO
poraroro
CKOTa, I0-
cJie OTCTau-
BaHUs

[N

OT

(o]

N

[y
0

Buosiornyeckasi 04MCTKA MPOU3BOAUTCS B €CMECMEEHHbIX WU UCKYCCIMBEH-
HbIX YCIIOBUSIX. B €CTECTBEHHBIX YCIOBHUAX CTOYHBIE BOJIbI OUMINAIOTCS B OHMOIOTHYE-
CKHX TIPYJaX, Ha TMOJISIX (DUIBTPAITUU U TIOJISTX OPOIIICHHUS.

Oc00eHHOCTH OPOCUTEJIBLHBIX CHCTEM.

CrouHble BOJABI UCIOIB3YIOTCS JJIsI OPOIICHUSI Ha CHEIUATM3UPOBAHHBIX Me-
JMOPATUBHBIX CUCTEMAX, OCHOBHBIM 3JIEMEHTOM KOTOPBIX SIBIIOTCS 3eMJiele/Ibue-
ckue nojs opomenus (3I10). 3T10 — crnennaabHO BBIACICHHBIC 3eMEIbHBIC IIIOMIA-
11, 000pYyIOBaHHBIE COOPYKEHHUSIMH JIJII OPOIICHHS CEIhCKOXO3SHMCTBEHHBIX KYJIb-
TYp CTOYHBIMU BOJaMH. 37€Ch MPOUCXOJAT €CTECTBEHHAsI IOYBEHHO-OUOI0THYECKas

O4YHCTKa U 0663BpC}KI/IBaHI/IC CTOYHBIX BOJ.
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3I1O MoryT ObITh TPeX BHAOB. C KPYIJIOTOAOBBIM OpoiieHHeM (Ha JICTKHX,
XOpomio (GUIBTPYIOIIMXCS TOYBaX); ¢ KPYIJIOTOJOBBIM IIPUEMOM CTOYHBIX BOJ| B pe-
TYJUPYIOIINE EMKOCTH U OPOILIEHUEM CEJIbCKOXO35MCTBEHHBIX KYJIbTYpP TOJBKO B BE-
TETAallMOHHBIN MEPUOJI; C MTPUEMOM CTOYHBIX BOJI U OPOUICHHEM TOJBKO B BEreTallu-
OHHBIU TIEPUO.

Munumansnas miomanb 3110 momwkna ObiTh He MeHee 10 ra. Ilpu BeIOOpE
momazneit mox 3110 otaaroT nmpeanourenue Tepputopusm ¢ ykiaornom 0,0005...0,01,
C MaJONPUTOJHBIMU M HEUCIOJIb3YeMbIMU 3€MJISIMU M TIOYBAMH, 00JIaIal0IUMH XO-
pormmMu (PHITBTPAITMOHHBIMYI CBOMCTBAMHU.

OpocurenpHas cucteMa, paboTaroiias Ha CTOYHBIX BOJAX, OTIMYAETCS OT
OOBIYHOM HAJIMYHUEM COOPYKEHHH IO MOJArOTOBKE, HAKOIUICHUIO U PETYIUPOBAHUIO
PacXoI0BaHUsI CTOYHBIX BOJI, BOBMOXHOCTBIO CETH pab0OTaTh B XOJIOTHOE BPEMS TOIa.

Cucrema coopyxenuid Ha 3I1O cocTOUT U3 CIEAYIONUX OCHOBHBIX YaCTeii:
OTCTOMHUKOB WJIM OYUCTHBIX COOPYKEHHM, HACOCHOW CTaHLMM, TPYOONpPOBOIOB,
MPYJA0B-HAKOMUTENEH, PYI0B OUOJIOTMYECKON OYMCTKH, OPOCUTEIHHOM U COPOCHOM
CeTEH, I0POT, JIECOHACAKICHUM, 3TaHUM.

OpocureabHasi ceTb MOXKET ObITh B BUJE OTKPBITHIX KAHAJOB WA 3aKPbI-
THIX TPYOONpPoBoa0B. [Ipu 6;1M3KOM 3aKeraHuy TPYHTOBBIX BOJ U MOJUBAX BBICOKHU-
MH HOpMaMH CTPOSIT 3aKPbIThIN ApPeHaK. B ciydae yCcTpolCcTBa OTKPBITOM OCYIIM-
TeJbHOM CeTH KaHaJlbl OTpakJaloTca JamMOaMu OT MOJMBHBIX IUtomazaei. B ocymm-
TEJBHYIO CETh HE JIOMYCKaeTcs cOPOC CTOYHBIX BOJ HEMOCPEACTBEHHO C MOBEPXHO-
CTH.

Ilo canumapno-2ucuenuueckum ycioeusam Ha OPOCUTEIBHBIX CUCTEMAX, HC-
NOJIB3YIOIIUX CTOYHBIE BOJBI, Pa3pelIacTCs IMOJUBATh CIEAYIOIINE KYJIbTYpbI: TEX-
HHUYECKHE, 3€PHOBBIC, KOPMOBBIE U CHUJIOCHBIC; OJHOJETHUE U MHOI'OJICTHUE TPaBBbI;
OBOIIIHbIC, YIOTPEOIsIeMbIe B MHUIILY MMOCJIC TEPMHUYECKONW 00paboTku (CBekia, kabau-
KU, OakiakaHbl); KapTo(desb; MI0J0BO-SITrOIHbIC U JCKOPATHBHBIC HACAKICHHUS; JIFO-
ObIe KyJIbTYPHI IPU BHYTPUTIOYBEHHOM OPOIICHUH.

Ilnomaas opouieHUsi CTOYHBIMHA BOJJAMH C YUYETOM MX KaYE€CTBEHHOTO COCTa-

Ba MOXHO OIPEAEIUTh 0 GopMyIie

193



w=—— @.75)

IJIc ® —BO3MOYKHAs TUIOMIAb OPOIICHHMS, Ta,;
W —010BOH 00BEM CTOKOB, M3;
S — oaepkaHue a30Ta B MOJMBHOM Bojie, %0;
a — KOJIMYECTBO KYJIbTYp B CEBOOOOPOTE;
N — BBIHOC a30Ta Ka)JI0H KyJbTypoil ceBooOopoTa, Kr/ra,

K— K03 HUIMEHT MCITOIb30BaHMSI a30Ta PACTCHUSMH.

Cnocobwl u mexHuka noau8a CMOYHbIMU 600AMU.

[TonmuB cenbCKOXO3AWCTBEHHBIX KYJIBTYP MOXET OCYIIECTBISATHCS MOBEPXHO-
CTHBIM CIIOCOOOM, J10’K/IE€BAaHUEM U BHYTPUIIOYBEHHBIM OPOIICHUEM.

Ha BripoBHeHHBIX MOJs1X ¢ ykiaoHoM 0,001...0,02kynbTypsl CILUIONTHOTO ceBa
(3epHOBBIC, MHOTOJISTHHE TPABbI) IMOJMBAIOT MMOBEPXHOCTHBIM CIIOCOOOM: HAITyCKOM
0 TI0JI0CaM U 3aTOIJICHUEM 10 YyekaM. [lomuBHbIE MOIOCkl Hape3atoT OJJHOBPEMEHHO
¢ moceBoM. OCBETIIEHHbIE CTOYHBIE BOAY MOJAIOTCS MO BBIBOJHON OOpo3/e, Kampo-
HOBOMY IIUTAHTY WJIM Pa300pHOMY MeTaindeckoMmy TpyOomnpoBoay. [Ipu monuse mo
YeKaM BaJIMKH, OTPaXKAarolIie OTeIbHbIe T0JIs1, Hape3atoT BbicoTo 20...25¢cM miy-
T'OM C Y/UIMHEHHBIM OTBAJIOM, OYJIbJI03€POM HJIH TPEUIEPOM.

B oceHHuii mepuoj M ¢ HAaCTyIUICHHEM 3aMOpO3KOB noiuB Ha 3110 MoxkHO
IPOBOJUTH IO 0OPO31aM-IIENISIM.

[Ipu moxaeBaHUM MOJNHUB OCYIIECTBISIETCS C UCIOIB30BAHUEM JI07KI€BATTBHBIX
mamuu JIJIH-70, JIJIH-100, Bomxanka» u ap. OgHaKO MOJUB AaTbHECTPYHHBIMHU
JO0XKIeBaTbHBIMHI MAIlIMHAMH UMEET psii HemoctaTkoB. [Ipu ckopoctu Betpa 3 M/c u
0oJiee KauecTBO MOJHMBA CHIKAETCS, MO 3aBETPEHHON CTOPOHE JAJIeKO Pa3HOCATCS
MEJIKME Kalljld CTOKOB M 3amaxX HaBo3a, KPYIHbIE Karuld A0S YIUIOTHSIOT MOYBY.
IIpr uCronb30BaHUM CPENHECTPYMHBIX TOXKIAECBAJIBHBIX MAalIMH THUNA «BoiprkaHka»
HepevrciIeHHbIe HEIOCTATKU B 3HAUUTENbHON CTENEHU YCTPaHSIIOTCS.

B caHuTapHOM OTHOIIEHHH JTYYIIUM CHOCOOOM OPOIIEHUS CTOUYHBIMU BOJAMHU

ABIIIETCS BHYTPHUIOYBEHHOE. YTiyOsieHue npeH u kpotoBuH Ha 50...60cMm mpeno-
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XpaHSET CEeITbCKOXO3SIMCTBEHHBIC KYJIbTYPHI U JIIOJICH OT CONMPUKOCHOBEHUS CO CTOY-
HOM BOJIOMH.
Pacuer njaeMEeHTOB TEXHHMKH IIOJIMBA CTOYHBIMHA BOJAMH BBIIOIHSETCS aHAJIO-
THYHO PacyeTy TEXHUKHU MOJMBA OOBIYHBIMH OPOCUTEIIBHBIMH BOJIAMHU.
Ocobennocmu pexcuma opouteHUss CHOYHbBIMU 600AMU.
PexxuM oporIeHHs CeIbCKOX03sHCTBEHHBIX KYJIbTYp CTOYHBIMH BOJaMU HMEET
CBOM OCOOCHHOCTH. B CBSI3W CO 3HAYUTEILHBIMHU KOJCOAHUSIMHU COJICPIKAHUS ITUTA-
tenbHBIX BemecTB (NPK) B 0CBETICHHBIX CTOKaX OPOCHTEIbHBIE HOPMBI PACCUUTHI-
BAalOT C YYE€TOM JaHHBIX XUMUYCCKOTO aHAJIN3a CTOYHBIX BOA. [Ipy 3TOM MOXET OBITH
UCIIOJIb30BaHa (hopmyIa
M=T11/10n-S§ (2.76)
rae M - opocutenbHas HOpMa, Mmo/ra;
IT - nopMma BeIHOCa nuTaTenbHBIX BemecTB (NPK) oporaemoit kyabTypoit
IpY IJIAHOBOH ypOXKalHOCTH, KI/Ta;
N - Ko3(p(HUIMEHT HCIOJB30BaHUS IMHUTATCIBHBIX BEIIECTB PACTCHHIMHU
(s asora — 0,6...0,7 s xkanus - 0,6, 1 pocdopa - 0,6);

S -COACPIKAaHNEC NNTATCIIbHBIX BEIICCTB B OCBCTIICHHBIX CTOYHBIX BOJIAX, %.

IIpu pacuere opocutenbHO HOpMBI oTAenbHO Mo NPK nmpuHumaror mMuHu-
MaJbHYI0 HOPMY OJHOTO W3 MHUTATEIBHBIX AJIEMEHTOB. HemocTaromiee KOJIUYECTBO
OCTAJIbHBIX JBYX 3JIEMEHTOB BOCIOJIHSIOT JIOMOJHUTEIbHBIM BHECEHHEM MUHEPaib-
HBIX y100pEeHUil.

B ToM ciyuae, Korzia B OCBETIECHHBIX CTOUHBIX BOJIaX COJIEPIKUTCS a30Ta MEHee
0,015%, opocuTenbHYI0 HOPMY CEITbCKOXO3SMCTBEHHBIX KYJIbTYpP CEBOOOOpPOTA BHI-
YHUCIISAIOT OOBIYHBIM CIIOCOOOM — IO BOJOMOTPEOICHHUIO.

OpocurenbHble HOPMBI COCTaBISIOT B HedepHo3eMHON 30HE 711 36pHOBBIX H
OBOIIHBIX KYIbTYp 1...2 ThiC. M/ra, Amst TpaB - 2...4,a B CTEIHOH COOTBETCTBEHHO
1,5...3u 3...5T1HIC. M>/ra. TToJuBHBIE HOPMBI COCTaBJISIIOT 400...7OOM3/F21, KOJIN4e-
CTBO MOJIMBOB HAa3HAYalOT B 3aBHCUMOCTH OT METEOPOJIOTHYECKUX YCIOBUMU, BUAA

CEJIbCKOXO3SIUCTBEHHON KYJIBTYpPhl U BOJHO-(DM3HMUYECKUX CBOWCTB MOYBBI. CTOUYHBIC
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BOJIbI HE JOJDKHBI 3arpsi3HSATH TPYHTOBBIE BOJBI, JJII 9TOTO HE CIEAYET TOJWBATH
OOJIBITIE HOPM, TIPEBBIMIAIOIINX BOAOYACPIKUBAIOIIYIO CIIOCOOHOCTh aKTUBHOTO CJIOS
MIOYBBI.

¢ PeKTUBHOCTH OPOIICHUSI CTOYHBIMHU BOAAMU

[TonuB OCBETIEHHBIMM CTOYHBIMU BOJaMH, Onarojaps MX YI0OpUTEIbHBIM
CBOMCTBaM, IMPHUBOJUT K MOBBIINICHUIO YPOKAMHOCTU CEIbCKOXO3SIMCTBEHHBIX KYJb-
Typ O CPAaBHEHHIO C IMOJMBOM M3 €CTECTBEHHBIX BOJOMCTOYHUKOB. OMBIT CEIHCKO-
XO035IMCTBEHHBIX MpeAnpuaTuii MockoBCKON 00acTh Mokasall, YTo Ha JIIOOBIX MOoY-
Bax CTOYHBIE BOJABI JAIOT XOpOIIHe pe3yiabTarhl. Tak, Ha JIFoOepenkux mossx ObLIu
MIOJTyYCeHBI ypOKau: paHHel kamyctel 8221/ra, kaprodens 1033,MopkoBU CTOIOBOI
1600 u/ra. B Ykpaune, B Opmecckoit 00JacTH MPH OPOLICHUH CTOYHBIMH BOJAMHU
ypOXau 3eJCHON MacChl MHOTOJICTHUX TPaB, KyKypy3bl Ha 3¢pHO OBIJT COOTBETCTBEH-
HO Ha 340wu 170% BeImie, yeM 6e3 oporieHus. OcobeHHO BbICOKa 3(PHEKTUBHOCTD
OpOIIEHHS] CTOYHBIMM BOJAMHU Ha JIETKUX, HU3KOIUIOJOPOIAHBIX MOYBAX, KOTOPHIE B
KOPOTKHUH CPOK MPEBPAIIAIOTCS B BEICOKOMPOAYKTHUBHBEIE. CPOK OKYIaeMOCTH OPOCH-
TEJIbHBIX CHCTEM, HUCIOJIb3YIOIIMX JJis TOJUBAa CTOYHBIE BOJbI, HE MPEBBIIIACT
5...6 mer.

Ocobennocmu opouwtenus menaiooOMeHHIMU 600AMU

Pa3HoBUAHOCTh MPOMBINIIEHHBIX CTOYHBIX BOJ - OTpabOTaHHbIE BOJABI TEIJIO-
BbIX M aTOMHBbIX AnnekTpoctanuuid. Kpynueie TOL[, 'POC n ADC saBastoTcst UCTOU-
HUKaMH TEPMUYECKOTO (TEIJIOBOTO) 3arps3HEHUS] BOAOEMOB OTPabOTaHHBIMU COPOC-
HBIMH BOJIaMH, KOTOPBIC MOTYT CITYKUTh UCTOYHUKAMHU OTETUINTEILHOTO OPOIICHUS 1
oborpeBanus 1o4uB. [loBBINIEHNE TeMMepaTypbl BOJBI BBIIIE HOPMbI yXYAIIAET TH-
pPOOHOIOTHYECKUN PEKUM BOJIOXPAHUIIUIIA, YCHIIMBAET Pa3BUTUE CHHE-3EJIEHBIX BO-
JOPOCIICH, yXYAIIaeT pad0Ty OUYUCTHBIX COOPYKEHHM, 3aTPYAHIET CYIO0XOACTBO.

[Tpu ucnosib30BaHUM TEIUIBIX BOJI JIJISi OPOIICHUS] YMEHBIIIAIOTCS 3aTPaThl BOJIbI
Ha €MHUIlY ypOrKas U IMOBBIIIACTCS YpoXkail TeraoMo0ouBbIX KynbTyp Ha 14... 20%,
YBEJIMYHMBAETCS MOIIHOCTh KOPHEBOW CHCTEMBI B TIOJTOpPA-I[BAa Pa3a, MOBBIIIACTCS

CKOPOCIICIIOCTDh KYJbTYP Ha HICCThL-ACCATH ,IIHCﬁ.
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IIpu ucnob30BaAHUHU TEIUIBIX CTOYHBIX BOJ IS TTOJIMBOB KYJIBTYp MpUMeE-
HSIOT MOBEPXHOCTHOE M BHYTPHUIIOYBEHHOE OPOIIEHHE, a TaKKe J10:KIeBaHHe.
[Ipy 3TOM MONMHMBAIOT MPEUMYIIECTBEHHO TEIUIOIIOOMBBIE CEThCKOXO3SCTBEHHBIC
KYJbTYPBI. OTYPIIBI, TIEPEIl, KaIyCTy, XJIOMYaTHUK, PUC, BUHOTPA | JIp.

IIpu MOBEpPXHOCTHOM OPOIIEHUH IIEIeCO00Pa3HO MPUMEHITH MOJUB MO 00-
po3aam. Ilpu opomeHuH q0KT€BAHMEM HCIOIB3YIOT JOXKICBAIBHBIE MAIWHBI
JJIH-70, JJ/IH-100, J1A-100MA. OcobenHo 3¢h(HEKTUBHO MOKIAEBAHUE TEILIIBIMH
BOJIaMu TipH ¢aa0bIx (10 -2 °C) 3aMOpo3Kax.

Hau6oabmmuii 3¢ ¢pexT opoiieHus TemI000MEHHBIMU BOJAAMH JOCTUTAIOT TpU
BHYTPUIIOYBEHHOM OPOIIIEHHH, KOT/Ia OJHOBPEMEHHO OCYIIECTBISECTCS 00OTpEB
MOYBBI U TIONUB. Teriple BOJBI MOTYT MCIIOJIb30BAThCSA B TETUIMYHOM XO3SMCTBE AJIS
OPOIIICHHUS 3aKPBITHIX TIOYB.

[IpumeHeHne OTpaOOTaHHBIX BOJ TEIJIOBBIX M aTOMHBIX JIEKTPOCTAHITUH JIJIst
OpOIIIEHUSI TPEICTaBIACTCS BeChbMa IMEPCICKTHUBHBIM, YYHMTHIBAsS MacHITaObl HX
cTpouTenbcTBa: OTHAKO MHOTHE BOTIPOCHI, CBSI3aHHBIE C UCITOJIB30BAHUEM ITUX BOJI B
CEJIbCKOXO3SHCTBEHHBIX LETISX, Pa3pad0TaHbl MOKA HEJOCTATOYHO.

Ocobennocmu opouterust MUHepanu308anHbiMu (OPeHANCHO-COPOCHBIMUL) BOOAMLL.

JlJis OpoIIeHHsT BOBMOYKHO HCIIOJIh30BaTh BOY MOBBIIIEHHOW MUHEPATU3AIUN
IpY HAJIMYMM JApeHaka Ha MOJIMBHBIX 3eMiisiX M noBbiieHHBIX (Ha 20... 30%)opocu-
TEJTBHBIX HOpMax, 00€CIIeUYNBAIOIINX MPOMBIBHON pekuM. OJIHAKO MPHU JJIATEITHHOM
OpOIIIEHWHU BOJAMH TIOBBIIIICHHON MWHEpaTU3allid BO3MOXHO 3acojieHue mous. Ilo-
TOMY HEOOXOJIMMO CHCTEMATHYECKH CIEIUTH 3a COJEPKaHUEeM coJiei B mouBe. [Ipu
xsopunHoM TrIe 3acoiienus (NaCl, MgCl) coxepxanue coseit B - METPOBOM CJI0€
oYBKI He JOJDKHO npeBwimath 0,3... 0,6%mpu cynbhaTHO-HATPHEBOM U MarHUEBOM
(NaSO, u MgSQ,) - e 6omee 1,0%.

[Tpu ucoap30BaHUN MUHEPATN30BAHHBIX BOJ /ISl OPOIICHUS OOJBIIOE 3HAYE-
HUE MMEET ONEPATUBHBIN KOHTPOJIh 32 WX MHUHEpalu3anueld u kadectBoM. OmgHaKo
ompeeeHNe dTUX MOKa3aTeliel MyTeM XUMHYECKUX aHaJM30B HEMPUEMIIEMO B TOM
cllydae, KOrja HYKHO OO0€CIeUHTh CBOCBPEMECHHYIO TOJady IPECHOW BOJIBI IS

YIYYLIEHHAS] MEIMOPATUBHBIX CBOMCTB MHUHEPAIN30BAHHON BOJBI.
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JIJis orepaTHBHOTO KOHTPOJISA 32 KAYECTBOM JIPECHAKHO-COPOCHBIX BOJI OOIIIYIO
MUHEPAIN3ALHUIO [EIeCO00pa3HO ONPEACTATH MIPH MOMOIIIH COJIEeMepa, 3 XUMUYCSCKHMA
COCTaB - MO CHEIHATLHOMY TpaduKy, KOTOPBIIi MOKET OBITh COCTABIICH I KaXIOW
KOHKPETHOW OpOCHTEIbHOM cucTembl (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'paduk nms onpeaencHus XUMUIECKOTO COCTaBa
JApeHaxxHO-COPOCHBIX BoJ Kumiickoi prcoBoit cucteMbl (Onecckas 001.)

Jlnst yaydiieHus: KauecTBa MUHEPAIM30BAaHHOM BOJIbI KOJIMYECTBO J00aBiisie-
MO¥ TIPECHON MOXXHO OTIPENIETUTh TI0 hopmyiie

v=%C-C) (2.77)
C -C
rae V, - 00beM MHUHEpaIN30BaHHOW BOJIbI, KAYECTBO KOTOPOU HEOOXOIUMO
YIIYUIIUTh, JI;
C - MUHEpaJIM3a1us, KOTOPYIO HEOOXOUMO TOTYIHUTh, T/,

Cx 141 C2 - MHHCpaIn3anusd COOTBCTCTBCHHO I[pCHa}KHO-C6pOCHBIX Hu I1Ipe-

CHBIX BOJ, T/11.

MuHepanu3oBaHHble  JIPEHAXHO-COPOCHBIE  BOABI  LIEJIECOOOpa3HO  HC-
NOJB30BaTh JUIS OPOIICHHS MOBEPXHOCTHBIM crocoboM (mo Ooposmam, 3a-
torieHueM). OcobeHHO 3((EKTHBHBI OHU AJISl TPOMBIBKU 3aCOJICHHBIX 3€MEIb C OJI-
HOBPEMEHHBIM BO3/IEIBIBAHUEM PHUCA.

Pa3HOBUIHOCTBIO MHHEPAIM30BAaHHBIX BOJ C HEOIPAaHUUYEHHBIM PECYPCOM SIBIISI-

HOTCA MOPCKUC U ITAXTHHIC BOJBI. I/ICCJ'IC,ZIOBaHI/I}I, IMPOBCACHHLIC B PA3JIMYHBIX CTPAHAX,
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B ToM uncie U B ObiBimeM CCCP, cBUIETENBCTBYIOT O peaibHOW BO3MOKHOCTH UCTIOJb-
30BaHMsI MOPCKHX BOJ ISl OPOLLIEHUS CENbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Cpennsis MUHEpajIu3alus BOJAbI OkeaHa cocraBiseT 34,4 r/n, UepHoro mops
18,6.Conenocth MOPCKO# BOJIbI BOJM3H YCTHEB BIIAIAIONIUX B MOPS PEK MOHMKACTCS
U3-3a MPUTOKA PEUHBbIX BOJ. Tak, BOJMM3U YCThsl KpYHHBIX pek - JlHempa, lHecTpa,
JlyHast 1 Ip. MHHEpaNIu3aIys BOAbI He mpeBbimaet 1 1/.

Mopckast Boja, €clii €€ paccMaTpuBaTh KaK OPOCHUTEIBHYIO, OTIMYAETCS OT
MUHEPAJIN30BaHHBIX JIPEHAKHBIX U TPYHTOBBIX PsJIOM CBOWCTB. OHA COAEPKUT 3Ha-
YUTENHHO OO0JIbIIEE KOJIUYECTBO FIEMEHTOB, MOJE3HBIX PACTEHUAM, MUKPODJIEMEHTOB
Y OPraHMYECKUX BEIIECTB, IMOBBIIIAIONINX JI0JIOPOAUE MOUYBbI, OOrara KUCIOPOIOM.
Ho rnaBHas 0cOOGEHHOCTh MOPCKOM BOJIbI, OIIPENEIONIasl €€ OPOCUTEIbHbIE CBONCT-
Ba, COCTOUT B TOM, YTO MOHHBII COCTaB B HEHl cOaMaHCUPOBAH U BPEIHOE JCHCTBUE

OJHHUX HOHOB YPAaBHOBCHIMBACTCA IIPUCYTCTBHUCM IPYI'UX. OTO SBJCHHE HA3BIBAIOT

i + + 2+
aHTaroHU3MOM HOHOB. B coctaB Mopckoi Boasl BxoasT wonsl Na™, K*, Ca“",

Mq2+ . ClI7,Br, 80421_ 5 COg_. [IpeobnagaroT aHMOHBI XJI0pa M KATHOHBI HATPUSI.

OnpITl IO BIMSIHUIO MOPCKOW BOJbI HAa PACTEHMS MO3BOJIMIIM YCTAHOBUTH BBICOKYIO
YCTOMYMBOCTh MHOTHMX CEJIbCKOXO3AMCTBEHHBIX KYJbTYP K BBICOKOW KOHILIEHTpalUU
coJiell B Hed. Ee MOKHO MCITOJIB30BaTh ISl NIOJIMBA IJIOJOPOIHBIX KYJIbTYp, JIECHBIX
I10JIOC, JIEKOPATUBHBIX APEBECHBIX U KYCTAPHUKOBBIX HACAKIEHUM, 3€pHOBBIX KYJIb-
Typ, MHOTOJIETHUX TpaB B NPUMOPCKUX 30Hax. [Ipu aTOM opolueHue neiaecoodpasHo
IIPOBOJIUTH HA IMECYAHBIX MOYBAX, B KOTOPHIX IPHU IMPOMBIBHOM pPEXUME MOJIMBA HE
HaKaIuIMBaeTcsi MHOTO cosieid. KpoMe Toro, mecku Xopouo MpoMbIBAIOTCSA OCaJKaMU
XOJIOJJHOTO NEPUOJia r0/1a U HE TPEOYIOT AOMOJIHUTENbHBIX MEP ISl UX IPOMBIBKHU.
HawnOonbmnii 3ppext noaruB MOPCKMMHU BOJIAMHU JIA€T MPU UCIIOJIb30BAHUU T10-
BEPXHOCTHOTO criocoba nonusa. [Ipu 3ToM 3epHOBBIE KYJIbTYPBl U MHOTOJIETHHUE Tpa-
BbI IIOJIMBAIOT I10 I0JIOCAM, A JIPEBECHBIE U KYyCTAPHUKOBBIE HACAKIEHUA - 110 IPHU-

CTBOJIbBHBIM 4YallaM.
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2.17. PucoBble OpOCUTEIbHbIE CHCTEMbI

B Hamell cTpaHe puC BBIPAIIMBAIOT HAa CIEHHUAIBHBIX HMHXEHEPHBIX OPOCH-
TEJIbHBIX CUCTEMAaX, MPEJCTABISAIOIINX COO0M KOMIUIEKC TMIAPOTEXHUYECKHX COOpY-
KEHHH, MpeHa3HaueHHBbIX A OecrnepeOoiHON nmogaun HeoOX0JUMOro KOJUYECTBA
BOJIbI, YAEP/KAHUSA €€ B TEYEHUE BErE€TAallMOHHOIO IIEpHOJa pUca U OINEPATHUBHOTO
yAAJIECHHUS 32 IPEIEIbl PUCOBOrO MOJISL IPU HEOOXOUMOCTH.

PucoBast cucrtema COCTOUT M3 BOAOINOAAKOUIEH YacTH, PUCOBBIX IOJEH, Ape-
HaXHO-COPOCHOM CETH, T'MAPOTEXHUYECKUX COOPYKEHHI, a TakKe OrpaJuTeIbHOU
CETH, YCTPOUCTB aBTOMATHUKH, CBSA3H, CETH JOPOT H JIECOIOJIOC.

Oco0eHHOCTh PUCOBBIX CHUCTEM - HEOOXOJUMOCTb ABYXCTOPOHHEIO PETYIUPO-
BAHUSA BJIAJKHOCTH IOYBBI HA PUCOBOM II0JIE, T. €. CO3JaHUE U PETYIMPOBAHUE CIIOS
BOJIbI Ha PUCOBOM 4e€Ke: cOpOC BOJABI U OCYUIEHHE IMOJIEH IJII MEXaHU3UPOBAHHOU
yOOpKH ypOasi; HOpMAJIbHbIE YCIOBUS Pa3BUTHS COITYTCTBYIOLIUX PUCY KYJIBTYD.

Bonononatomas cucrema BKIIIOYAaeT BOI03a00pHBIE coOpykeHHs (MpHU camo-
TEYHOW BOOINOJAAYe) WM HACOCHBIC CTAHIIMW, MaruCTPaJbHBIC U PacIpeeIUTeb-

HBIC KaHaJIbl, KAPTOBBIC OPOCUTCIIN.

Koncmpykuus kananoe

Y4acTKOBBIE pacHpeeTUTENH, KapTOBBIE OPOCUTEIH M OPOCHUTEIN-COPOCHI,
KaK MPaBWIO, MPOSKTUPYIOT C TOPU30HTAIBHBIM JHOM U JaMOaMH, HCXOMS M3 YCIIO-
BUsI aBTOMAaTH3aIMM Bojopacnpeaencaus. Crapiime KaHaldbl OPOCHUTEIBHONW CETH
IPOCKTUPYIOT C YKIOHAMH.

KaproBbie opocuTenn AOKHBI 00€CIeUnBaTh 3aTOTUICHHE CaMOT'O BBICOKOTO
yeka ciaoeMm 10...15¢cm.

ABTOMaTHM3aIusi  BOJOpACHpPEACIICHUS  MPEAyCMOTPEHA  Ha  BHYTPH-
XO3STUCTBEHHON CETH, BKIIIOYAs BOJIOBBIMYCKH B YEKH, CPEICTBAMH THIPABINICCKON
aBTOMATUKH, 00ECIIEUYNBAOIICH TIOIJIeP )KaHNE TTOCTOSTHHBIX YPOBHEW B HMKHHUX Obe-
(dax BceX BOJOBBITYCKOB. Ha MEXXO3SMCTBEHHBIX KaHajaX CIACAYeT IpeaycMaTpH-

BaThb SJICKTPOTUAPABINYCCKYIO aBTOMATUKY B COUCTAHHUU C TEJIEMEXaHUKOM.
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["'Opu30HT BOJIBI B KAPTOBOM JIPEHAKHO-COPOCHOM KaHaJje MPHU MPOMYCKE MaK-
CUMAaJILHOTO pacxojia MobkeH ObiTh Ha 0,5 M HIDKE OTMETKH TMOBEPXHOCTH CaMOTO
HU3KOT'0 YeKa, KOTOPHIN MpHUJIeraeT K KaHamy.

[[IupuHy KaHAJIOB MPUHUMAIOT B COOTBETCTBHH C NIUPUHON PabOYMX OpraHOB
UCIIOJIb3YEMbIX MEXaHHM3MOB. JUIS OpOocHUTENbHBIX KkaHaimoB - 0,6; 0,8; 1,0; 1,2,
1,5; 2,5M u T. A.; 175 APEHAKHO-COPOCHBIX KaHAJIOB - HE MeHee 1 m.

3aji0)KeHNEe OTKOCOB 3aBUCHT OT MEXaHMYECKOTO COCTaBa TPyHTA JIOXkKa KaHasa!
JUISL JIETKUX TPYHTOB 2...4,cpennux 1,5... 2,msoxensix 1...1,5.3anoxenne HapyKHBIX
oTkocoB gam6 1...1,5.

Bo3sBriienne OpoBok M 0epM AamM0 3eMIISIHBIX KaHAJIOB HaJ MaKCHUMalbHBIM
pAacUeTHBIM TOPU30HTOM BOABI IpH pacxome mo 0,5 m°/c mpurmmator 0,2 M, mpu
0,5...2-0,3tunpu 2...5 - 0,4m.

Ilnpusa 1am6 moBepxy: mpH pacxoxe 10 2 M/c - 1 m, mpu 2..5M°/c - 3 M.
bepMbI npuHUMAIOT MUPUHON 3 M NpH TITyOnHE KaHaa 6osee 2 M.

PacueTHass ckopocTh IBHO)KEHHUS BOJIBI B KaHAJIaX 3aBUCHUT OT MEXaHUUYECKOTO
cocTaBa TPYHTOB. B IecKax M cynecsx - He Oosiee 0,5M/c, B JISTKUX U CPEIHHUX CYT-
auHKax - 0,7,B TSHKENBIX CYTJIMHKAX M IIMHAX - 10 1 M/c.

PacueTHbie pPacxoabl. Kanansr OpOCHTCHBHOﬁ CCTHU PACCUUTHIBAIOT HA IIPOITYCK

MaKCUMaJIbHOTO paCYETHOr'O pacxo/ia, ONpeaesieMoro no popmyJe

Qe 0max (21K, (2.78)
n

rae 1,1 -xoaddurpenT 3amnaca, yYUTHIBAIOIIHI BO3MOKHOE YBEIMUCHHUE BOOOIAYH
B IIEPUOJ MEPBOHAYATIBHOIO 3aTOIICHHs prca (IPUHAT IS BCEX KaHAJIOB, KPOME
KapTOBOTO OPOCHUTEIISN); gmax -~ MAKCUMAIIbHAS OPAMHATA THIPOMOJYJIS puca, j/c ra; o -
IUIOMIAb HETTO, 0OCTy)KUBaeMasl KaHaJIoM, Ta; a - COJCpIKaHHe pruca B CEBOOOOPOTE
(a=0,75...1) Kx - xoadduimert Bogoodopora (00b19HO K, = 3...5) n - KaHaza.

MaxkcuMaTbHbIN PaCcUETHBIN pacxo;] KaHAJIOB JPEHAXKHO-COPOCHOM CETH BCEX MOPSIIKOB

Qcﬁp — 1,5 qc6p wa (279)

max max

rae 1,5 -ko3¢duimeHT 3amnaca,;

<6p - MaKCUMaJIbHAsI OpJIMHATA MOJYJIS IPEHAKHO-COPOCHOTO CTOKA, Jji/c ¢ 1 ra.

max

201



JpeHaxkHo-cOpocHAas ceTh

Camas ciiokHast 3aj1a4a TPy MPOSKTUPOBAHUHU PUCOBBIX OPOCUTEIIBHBIX CUCTEM
- MPaBUJIbHOE Ha3HAUYCHHE MTapaMeTPOB JIpeHaxka JJIsl MOACPKAaHUS OPOIIAeMOM Tep-
PUTOpUY B HAJJICXKAIIEM METHOPATUBHOM COCTOSHUHU. J[peHa)k Ha PHCOBBIX CHCTE-
Max MPOEKTUPYIOT B 3aBUCUMOCTU OT €r0 Ha3HAUYEeHHs, TOYBEHHBIX U THIPOTEOJIOTH-
YECKHUX YCJIOBUU W JEJAT HA TPU TUIA. PACCOJMTENbHbIN, NPOPUIAKTHYECKUNA U
OTCEeYHBIII.

Pacconumenvhwiti Openasic MPOSKTUPYIOT HAa 3aCOJCHHBIX MOYBaxX (CoJOHYA-
Kax, COJIOHYAKOBATBIX, KpOMe COJOBBIX). [Ipu OJIM3KOM 3ajeraHuu MUHEpPaIU30BaH-
HBIX TPYHTOBBIX BOJ M OTCYTCTBUHU YTPO3bI 3a001a9nBaHUsI OH MOYKET UMETh BH/I T10-
CTOSIHHBIX HWJIM BPEMEHHBIX ApeH. PacdyeT paccoMTEeNbHOrO JpeHa)xka CBOJIUTCA K
MPOBEpPKe BBIOpaHHOU cxembl. [IpoBepky BemyT 1o ¢opmMynaMm, MOJTyYEeHHBIM B pe-
3yJbTaTe PEIICHUs] YPAaBHEHMsS] KOHBEKTHUBHON AuQdy3uu, MO3BOJSAIOIIETO ONpe/e-
JUThH COJEP’KaHUE COJIEH B MOYBE MOCJE MPOMBIBKU, WK C MOMOIIBIO 0aTaHCOBBIX
pacueToB ¢ mpuMeHeHneM merona JI JIA.

VYCeTpoiicTBO 4acToro ApeHa)ka, KOTOPbIN J0KEeH ObITh 3aKPBITHIM, HE BCEra
PKOHOMHUYECKH OmpaBaaHHO. KpoMe Toro, 4acTelii JpeHaXk CIOCOOCTBYET 3HAYH-
TEJIbHBIM MOTEPSM OPOCUTENIbHON BOJIbI. [103TOMY B yCIOBHSX BO3/EIBIBAHMS 3aTOI-
JIIEMOTO pUCa MPU OTCYTCTBUU HAIIOPHOCTU IPYHTOBBIX BOJI MOXHO YBEJIMYUTH MEXK-
npennoe pacctostaue 10 200u Gonee MeTpoB 3a cueT 0osiee MPOAOIKUTEIBHOTO TIep-
BOHAYAJILHOT'O MPeObIBAHUS pUCa B IEJISIX JIYYIIEro ONMPECHEHUS MOYB U TPYHTOB 30-
HBI a’3paliuu.

YcunuTh eWCTBHE PacCOMTEIBLHOTO IPEHAXa Ha COJIOHIIAX M COJOHIICBATHIX
MOYBAX MOKHO, MPUMEHSSI CUCTEMbI arpOTEXHUYECKUX U XMMHUUYECKUX MEPONPUATUN
B BHJIC TJTYyOOKOTO PHIXJICHHUS, KPOTOBAHUS, BHECEHUS TUTICA, TIOJTUMEPOB H JIp.

IIpoghunakmuueckuii Openasc NMPUMEHSIOT TOTJa, KOTJa MOYBa M TPYHTHI /10
rryOuHbl 1,5v He 3acojieHbl Win c1ab03acoyIeHbl, TPYHTOBBIE BOJIBI CJIA0OMUHEpaIH-
30BaHbl (M0 3 1/1) U cnaboapeHupoBaHbl. B 3TOM cilydae orpaHUYMBAIOTCS YCTPOM-
CTBOM COPOCHOM CETH U OTCEYHBIX OoJiee TIyOOKHX JIPEH IO TPaHMIIAM PUCOBBIX TO-

neil ceBoobopota. Kak mpaBwiio, npu JBYCTOPOHHEM KOMAaHJOBaHUU, PACCTOSHUE
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MeXIy cOpocHbIMU KaHajgamu koseosetcs B mpenenax 300...400M u MOXKET OBITH
YBEJIMYEHO TMPH OTCYTCTBUM HAMOPHBIX TpyHTOBBIX Box A0 500...600m. Eciu mer
IPUTOKA FPYHTOBBIX BOJ MU3BHE U OHU NPAKTHUUECKU OE3HANOPHBI, TO UCIIApEHUE TPU
HaJu4uu COPOCHOM CETH OOECHEeYUT CHM)KEHHME WX YPOBHS Ha TIiyOHMHY, HOIy-
CKAIOLIYI0 IPUMEHEHHE CEIbCKOXO03MCTBEHHBIX MAIllMH, a 3aT€M BO3/EJIbIBAHUE CO-
IMYTCTBYIOIIMX PUCY KYJBTYP.

OcHOBHOM 3a7a4ell MPOPUIAKTUYECKOTO APEHAXKa SABISETCA MPEA0TBpALICHUE
BTOPUYHOI'O 3aCOJICHUS IIOYB B MEPUOJ BO3JEIBIBAHUS COIYTCTBYIOLIUX KYJIbTYD,
MO3TOMY €0 PacyeT CBOJUTCS K OIMPENEICHHUIO MPOTHO3HOTO COJIEBOTO PO HaA
MOJIIX PUCOBOTO ceBo0oOOpoTa. Ecnu mporHo3noe 3acosieHue HEe MPEBBIIIAET JOIyC-
TUMOT0, @ TPYHTOBBIE BOJIbI HAaXOJATCS Ha JIOMYCTUMOW IiyOuHE, MpUHSATas cxema
ApeHaxa paboTaeT yIOBJIETBOPUTENbHO. B MpOTHBHOM cilydyae Haj0 W3MEHHTH Ma-
pamMeTpbl JpeHa)ka WM YBEIUYUTb OPOCHUTEIBHYI0 HOPMY JJIsi COIYTCTBYIOLIUX
KYJIBTYP.

Omceunvlii Openadxc CIY>KUT NJI 3alllUThl MACCUBOB, MPUJIETalOIUX K PHUCO-
BbIM IOJISIM, OT MOJATOIUIEHUS U BTOPUYHOI'O 3aCOJIEHUS, a TAKXKE JJIs Orpa)kIeHus
TEPPUTOPUHU PHUCOBOTO CEBOOOOPOTA OT MPHUTOKA TPYHTOBBIX BOA M3BHe. Kak mpaBu-
J0, €ro NPOEKTUPYIOT 10 TPaHMIIAM PUCOBBIX MOJIEH U B MECTax pe3Koro Inepeioma
penseda.

B KOHCTpYKTHBHOM OTHOIIEHHWU OTCEYHBIN APEHAX MPEACTaBISIET COOON OHY
WJIA HECKOJIBKO JPEH, 3aJI0)KEHHBIX IONEPEK ABMXKEHUS TPYHTOBOTO noTtoka. Kpure-
pHEM ISl ONpEeeIeHNs HEOOXOAUMOCTH APEHaKa MOXKET CIIY>KUTh OaTaHCOBBIN pac-
yeT. OTCeuHbIi JpeHaxx He0OXOAUM BO BCEX CIIydasx, KOTJa MpHIIErarolIne K puco-
BOMY y4acTKy MAacCHBBI HE OTJEJICHbI OT HEr0 €CTECTBEHHBIMH MOHWXeHUsMu (Oa-
Ka, OBpar) win pekoi. [ myOuHy oTCeuHOW ApeHbl Ha TPaHHUIE PUCOBOTO TOJS TPH-
HUMAIOT UCXOAs M3 TIyOWHBI 3aJeTaHusi TPYHTOBBIX BOJ, KOTOPYK HEO0OXOIUMO
HOJJEPKUBATh HA MPWIETAIOIINX K PUCOBBIM CUCTEMaM y4yacTKax. [ IyOuMHY rpyHTO-
BBIX BOJ, JOIYCTUMYIO Ha CMEKHBIX C PUCOM y4dacTKaxX, MOKHO NpuHATh 1...1,5M
IpY MUHEpAIM3aI[Ui TPYHTOBBIX BOJ 10 3 /1 u 2...2,5M - npu GoJIbleii MUHEpau-

3anuu. Torna riryOrHa OTCEYHOU APEHBI MOXKET OBITH B Mpeneiax 2...3M.
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Ha pucoBpIx MaccuBax HE3aBUCUMO OT MX PACIOJIOXKEHUS MPOUCXOAMUT BTO-
PUYHOE 3aCOJIEHUE BJOJIb XO3MCTBEHHBIX, YHYACTKOBBIX, & HHOIJIa U KAPTOBBIX OpPO-
CUTEJIbHBIX KaHAJIOB, MPOXOASIIUX B 36MJISIHBIX HACBIMSX, @ TAKXKE BJOJb MONEpey-
HOT'O BaJIMKa HIJKEJIEXKAIEro YeKa, €ClId pa3sHOCTh OTMETOK CMEKHBIX YEKOB IPEBbI-
maer 0,3 m. IlpuunHa BTOPUYHOTO 3aCOJIEHUS - BOCXOJsLIEE ABM)KEHHE MMHEpa-
JM30BaHHBIX TPYHTOBBIX BOJ], OOYCIIOBJIEHHOE Pa3HOCTHIO HAIlOPOB BOJABI B OPOCHU-
TEJbHBIX KaHaJaX M Y€KaxX, a TaKK€ B BBICOKMX M HU3KUX 4Yekax. J[Ji1 JTuKkBuaanuu
ATOr0 OTPULATENIBHOTO SIBIEHUS HEOOXOJUMO YCTPOMCTBO HETIIYOOKOTO0 OTCEYHOTrO
HE3aTOIUIIEMOT0 JIpeHaXxka ¢ 00X CTOPOH OPOCUTEIBHOIO KaHala U Ha HM)KHEM Ye-
K€ BJ0JIb MONEpPEYHOro Bajnuka. Jus ObIcTpeliuell JMKBUAAMU MOCIEICTBHI 3aco-
JEHUs] YCTPOMCTBO OTCEYHOIO JpeHa)ka 1LIeJeCO00pa3HO COYeTaTh C arpoTeXHUYe-
CKMUMH ¥ XMMUYECKUMHU MPUEMAMHU U COOTBETCTBYIOIIEH MPOMBIBKOM IpU BO3/EIIbI-
BAHUU COITYTCTBYIOLIUX KYJIbTYD.

Ilonue conymemesyrowux pucy Kyismyp.

Kak nokasana npakTuka pucocesHUs, MOJy4YEHUE BBICOKMX YPOKAaeB puca BO3-
MOKHO B TOM Cilydae, KOIJla OH BO3JIEJBIBAETCS B CEBOOOOPOTE C APYTUMHU KYJIb-
Typamu. Jlydmasi comyTCTBYIOIIasl KyJbTypa 3aTOIUISIEMOrO puca - JIFOLEPHA, CIIO-
coOHasi HE TOJIBKO BOCCTAHOBUTH IJIOJOPOJIUE U CTPYKTYpPY HOUBBI MOCIE JJINTENb-
HOTO 3aTOIIEHUs, HO U 00OraTUTh €€ a30TOM. UTOObI MOJYyUYUTh BBICOKHE YpOXKau
COMYTCTBYIOLUX KYJIBTYP, HEOOXOUMO OPOILIEHUE.

JIJ1 yCHEIIHOT 0 M0JIMBa COMYTCTBYIOIIMX PUCY KYJIbTYp 3aTOMJIEHHEM HYXHO
coOJII01aTh CJEAYIOIIME OCHOBHBIE YCJIOBHS: MOBEPXHOCTh YE€Ka WJIM KapThl-4eKa
JOJKHA OBITh TIIATEJIBHO CIUIAHUPOBAHA C TAKUM PACUYETOM, YTOOBI pa3HOCTh OTME-
TOK HE IpeBbllIana 2,5 cM; NOJUB YeKa JOJKEH ObITh OCYIIECTBIIEH 33 KOPOTKHI
MPOMEXYTOK BPEMEHHU, KOTOPBI KoJebneTcs B mpeaenax 6...129 B 3aBUCHMOCTH OT
KYJIBTYpbI U (pa3bl €€ pa3BUTHSL.

[TonuB moxkneBanuem HaubOosee 3(PQPEKTUBEH HA HE3ACOJEHHBIX 3EMIISIX C
Onmu3kuM ypoBHEM TpyHTOBBIX nipecHbIX BoA (0,7...1,0m), rae TpeOyrorcs HeOobIHe
nosuBable HopMbl (300...400M%/ra), a Takke B YCIOBHSX 3aCYLUIMBOIl BECHBI IS

IMMOJIYy4CHUA BCXOJ0B U YpOiKasd JIIOLICPHBI IICPBOI0 YKOCA.
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[HIupokoe pa3BUTHE PUCOCESIHHUS M OTPAHUYCHHOCTh BOJHBIX PECYPCOB K-
TYIOT HEOOXOAMMOCTh UCIOJB30BaHUSI COPOCHBIX BOJI PHCOBBIX OPOCHUTENBHBIX CHUC-
TEM Ha MOBTOPHOE OPOIIEHHE pHCa U COMYTCTBYIOIIMX KyJIbTyp. IloBTOpHOE MM
00OpOTHOE HCIIOJIb30BAHKUE BOJIBI TMO3BOJISICT, HE yBEIMYMBAsI PECYPCOB BOJOUCTOY-
HUKa, PACHIMPATH OpPOIIAEMbIC IJIOMAJAN WM COKPaTHUTh BOJ03a00p M3 MCTOYHHKA
Ipu TeX ke Tiomaasx opomeHus. [Tomaya ke cOPOCHBIX BOJ Ha PUCOBBIE MO OY-
JEeT crnocoOCTBOBaTh OoJiee MOJTHOMY MCIOJIb30BAHMIO BHOCHMBIX Ha Mo yaoOpe-
Huii. [loBTOpHOE pUMEHEHHUe 1enecoo0pa3Ho, Tak Kak cOpOC BOJBI C PHCOBBIX CHUC-
teM cocTaBisieT 50%u 6osee oT 3a0opa BOABI, a MUHEPAIU3AIKS €€ B EPUOJT OpPO-
IICHHS JTa)KEe Ha 3aCOJICHHBIX 3eMJISIX CpaBHUTEIIbHO HeBbicokas (1...31/m).

T'uopomexnuueckue coopyrcenus.

Ha pucoBoii cucteme NpuUMEHSIOT cien(prIecKue COOPYKEHUS: BOJAOBBITYCKH
U3 KapTOBOT'O OPOCHTENSI B Y€K, BOJOBBIITYCKH M3 YeKa B KapTOBBIA COPOC, MOATIOP-
HBIE COOPYKEHHUS Ha OPOCUTEISAX U cOpocax. OCTaNbHBIE COOPYKEHHS TaKue ke, KakK
Ha OOBIYHBIX OPOCUTEIBHBIX CUCTEMAX.

Bo0BBITTyCKH B Y€K M U3 Y€Ka pacrojaraiT B MPOTUBOIOJIOKHBIX yriax 4eKa,
Apyr npotus apyra. [loamopsl B qpeHaXHO-COPOCHON CETH yCTPAaMUBaIOT TOJBKO Ha
HE3aCOJICHHBIX 3EMJISIX.

JIOPOXKHYIO CETh M JIECOTOJIOCH Pa3MEIIAl0T BJOJIb TOCTOSIHHBIX KaHAJOB.
Hlupuna nmomotHa Aopord 3...6M, a BO3BBIIICHUE €€ HAJ MOBEPXHOCTHIO YEKa HE
meHee 0,5M. Jleconosockl yCTpanBaroT 1O TPAHUIIAM PUCOBBIX YYaCTKOB U C€BOO0O-

POTOB. Kaxk IIpaBuIIO, JICCOITIOJIOCHI OJJHO-ABYXPAIHBIC.

2.18. YnpaBJjieHue BOJHBIM Pe;KMMOM € OMOIIbI0 OPOCHUTEIbHBIX CHCTEM

VYrpaBieHue BOJHBIM PEXUMOM C MIOMOIIBIO OPOCUTENIBHBIX CUCTEM OCYIIECT-
BJISIETCSL C II€JIbIO TOJIEP’KaHUsI BOJHOTO OallaHca B TPyHTaX MEJIHOPHUPOBAHHBIX
tepputopuil. [lognepxanue BogHOro 0ajiaHca OCYIIECTBISECTCS C TOMOIIBIO OT/AEIb-
HBIX CIOCOOOB M TEXHUYECKUX MPUEMOB, 000PYIOBAaHUS OPOIICHHS, MPUBEICHHBIX

paHeC nin Mpru X KOMIIJICKCHOM IMPUMCHCHUU.
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OaHUMU U3 OCHOBHBIX MPOOJEM NPH OPOCUTEIBHBIX MEIHOPALUAX SIBISIETCS
BO3MOKHOCTb 3aCOJIEHUSI WJIM 3a00JauMBaHUs 3€MEb U HEBO3MOXXHOCTh MX MOCe-
IYIOIIETr0 MCIOJb30BAHMS ISl CEJIbCKOXO3IMCTBEHHBIX Iiesied. PaccMOTpUM OCHOB-
HBIE yCIJIOBHUS, BBIIIOJHEHUE KOTOPBIX OMpEAeNieT He0OX0AUMOCTh IPUMEHEHHS OPO-
CUTENBHBIX MEIUOPALUH.

OpHUM U3 OCHOBHBIX TEXHHUYECKHX ITPUEMOB ISl YIPABICHUS BOJHBIM PEKU-
MOM Ha OpOILIAEMbIX TEPPUTOPUSX SABISAETCSA IPUMEHEHUE APECHAXKA.

PaccmoTtpuMm yciioBHst 0TBOJ@ BOJBI C OPOIIAEMON IUIOIIAIN, KOTOPBIE OIpee-
JSIOT HAIPaBJICHUE MEJIMOPATHUBHBIX MEPONPHUATUH MO YIYyYLIEHUIO THMAPOT€0I0TH-
YECKOI'0 PeXHMa OpOIIaeMON TEPPUTOPHH.

JInst BBISIBJICHUS] HAIIPABJICHHOCTH TMOYBEHHO-MEJIHOPATHBHBIX IPOLECCOB (3a-
COJICHHUSI, PaccoJieHus, 3a00JIaYMBaHus) M OMPEISIICHUS KOJIMYECTBA BOJbI, KOTOPOE
HEOOXOAMMO OTBECTH C OpPOIIAEMOI IUIOIIAIU MPU MOMOIIM JIpPEHaKa, UCIOJIb3YIOT
METOJ| BoJIHOTO OanaHca, pazpaboranusiii A.H. KoctukoBbim. Bonnelil 6ananc opo-
[1a€MOU TEPPUTOPUH MOKA3BIBAET CyMMapHOE U3MEHEHHUE 3a1acoB BOJbI HAa paccMar-
pUBacMoON IUIOLIAJM 3a ONPEIENICHHBIM IMPOMEXYTOK BpeMeHH. BoaHblil OanaHC
OpOIIAeMOW TEPPUTOPUHN OINUCHIBAECTCA YPABHEHHEM, KOTOPOE BKJIKOYAET B ceOs MpH-

XOOHBIC U PACXOOHBIC 3JICMCHTLI

AW = (Mg, + P+ G +V) = (B+ O +Vo),  (2.80)

rie AW— cyMMapHOe€ HM3MEHEHHE 3alacoB BOJbl B TpaHMUIAX paccMmar-
pUBAEMOM TEPPUTOPHUU 34 PACUETHBIN NTEPUOL;
Mg, - opocuTensHas HopMa OpyTTO (C y4eTOM BCEX HMOTEPD);
P - armocdepnble ocanky;
G -pUTOK TPYHTOBBIX BOJI;
V -IpUTOK MOBEPXHOCTHBIX BOJ] C COCETHUX TEPPUTOPUH;
Eo - ucrmapenue Biaru no4Bou, BOJHON NOBEPXHOCTBIO U TPAHCIIUPALIUS
pacTeHui,
Ot - OTTOK I'PYHTOBBIX BOJ;

\£ - CTOK MOBEPXHOCTHBIX BOJ 32 IIPEIEIIbI OPOLIAEMOMN TEPPUTOPUH.
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Eciiu AW otpuniarensHo, TO 3amachl BOJbI B MOYBOIPYHTAX PACUETHOTO CIIOS
YMEHBIIIAIOTCS U YPOBEHb I'PYHTOBBIX BOJI MOHMXaeTcs. Boaublit Oananc ¢popmupyercs
no Tumy paccojenus. [lonoxurensHoe 3Hauenue AW n1o6apisieTcs K nepBoHa4YaIbHOMY
3anacy Biaru W (Ha Havyasio pacuetHoro nepuona). Ecm AW +W Gosbiire nipeaebHOM
noseBoi BiaaroeMkocT nmouB Wi Ha Benmunny AG, To 3Ta pasznunia AG noiiner Ha

ITOIMOJIHCHUC I'PYHTOBLIX BO/I U IIOBBINICHUC UX YPOBHA Ha BCIIMUUHY AH

H=_2%¢ (2.81)
1000([D

_ 3 ..
rne AG = AW +W — Wy, M°/ra;
B - meduIHUT 3amoIHEHNs TOYBOTPYHTA BOJOH 0 IOJIHOM BIAro€MKOCTH,

pasusrit 0,08...0,4®06bemMa OYBHI.

W3ydenne 31eMeHTOB BOJHOTO OanaHca U MX U3MEHEHHS MO TOAaM U OTIENb-
HBIM XapaKTEPHBIM TEpUOJIaM B TeueHHe Tojaa (BereTallMOHHBIN, OCCHHE-3UMHUMA,
IIPOMBIBHOM) TTO3BOJIICT YCTAHOBUTH OCHOBHBIC MPUYHMHBI MObeMa YPOBHS TPYHTO-
BBIX BOJI M OTIPE/ICIIUThH HAMPABICHNE MEITMOPATUBHBIX MEPOIIPUATHHN 110 YITyIIICHUIO
TUAPOTEO0JIOTHYECKOTO pekuMa opoliaeMoi tepputopuu. Eciu MuHepann3zoBaHHbIE
TPYHTOBBIC BOJIBI UMEIOT HE3HAYUTEIBHBIA OTTOK, 2 KOMIUIEKC (U3UYECKUX, OHMO0JIO-
TMYECKUX, XUMHUECKUX M KCILTyaTallMOHHBIX MEPOIPUATUNA He 00ecreunBaeT Heoo-
XOJIMMOT0 UX TMOHWXEHHS, TO OTTOK TPYHTOBBIX BOJI YBEIUYMBAIOT HCKYCCTBEHHO
IIyTEM YCTPOMCTBA IPEHAXKA.

VYrpaBieHue BOJHBIM PEKUMOM C IIOMOIIBIO OPOCUTENBHBIX CUCTEM HEBO3MO-
KeH 0€3 KOHTPOJIS 32 PSKUMOM TPYHTOBBIX BO/I.

Koumponw pesicuma pynmoevix 600

OcylecTBasICTC MPH TOMOIIM HAaOJIFOATEIbHBIX CKBXUH (ITbE30METPOB),
PACIOJIOKEHHBIX PAaBHOMEPHO IO BCEH TEPPUTOPUHM OPOCHTEIHHONH CHCTEMBI U IO
ctBopaM. OnHa ckBakuHa npuxoautcs B cpeaneM Ha 100...200ra. [Ipuuem ux pas-
MEMIAI0T TaK, 9YTOOBI OHU OOCCIICUIIIM XapPaKTEPUCTUKY PEKMMa TPYHTOBBIX BOJ Ha
BCEX ydJacTKax IMOJIs.

PaBHOMEpHO pa3mellieHHast CeTh HAOIIOJATENbHBIX CKBAXUH CIYKHUT JJIS CO-

CTAaBJICHUA KapT FHY6I/IH 3AJICTAaHWA U MHUHCPAJIN3alUU I'PYHTOBBLIX BO/I. yCTpOﬁCTBO
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CKBO)XHH TIO CTBOpPaM ITO3BOJISIET YCTAHOBUTH BIUSHUE BOJ[ OPOCHUTEIBHBIX U Jpe-
HaXHBIX KAHAJIOB HA JUHAMUKY TPYHTOBBIX BOJ. PaccTosiHME OT ype3a BOJbI B KaHAJE
70 HaOJIIoAaTeNbHBIX CKBOXMH NMpUHHMAarOT paBHeiM 25, 50, 100, 200, 500, 7G0
1000M u manee yepe3 500m. ['myOuHy CKBakMH MPUHUMAIOT TaKOW, YTOOBI OHA TO-
Ka3bIBaJia YPOBEHb IPYHTOBBIX BOJI IIPH JIFOOOM UX IOJIOKCHHH.

[To nmaHHBIM HAONIOJCHHWH 3a PEKHUMOM TPYHTOBBIX BOJ CYASIT O Me-
JUOPATUBHOM COCTOSIHHH OPOIIAEMBIX 3€MENIb M1 HAMEYAIOT KOMIUIEKC MEPOMPUSTHI

ITPOTUB 3aCOJICHUA U 3a00J1aYNBaHUA.

PA3JIEJ 3. CHELIUAJIBHBIE BUJIbI MEJIMOPAIIUIA.
OXPAHA OKPYKAIOIIEN CPEJBI TPY TMIPOMEJIMOPAIIASIX

3.1. PeryiupoBaHue ypoBHSI TPYHTOBBIX BOJ B YCJIOBHUSIX HACeJIEHHbIX

NYHKTOB M NPOMBbILLJIEHHBIX MPeINPUsTHI

VYyacTku 1715 3aCTPOMKH 110 BO3MOYKHOCTH CJIEAYET pacioyiaraTb Ha HeOaro-
NPUATHBIX 11 3emienenuss Mectax. OHM JOJDKHBI ObITh Ha IOBBILIEHHBIX CYXHUX
MECTax, KOTOPbIE HE 3aTOIUISAIOTCS U B KOTOPBIX YPOBEHb I'PYHTOBBIX BOJI HE MOJAHU-
Mmaetrcsa Ommxke 0,5 M Kk dyHIaMeHTaM 3/1aHWM, TIOJIBAJIOB M MOA3EMHBIX KOMMYHHUKA-
nui. B ciryqae oTCyTCTBHSA TaKHMX YCIOBHUHM BBINNOJHAIOT OoCylmieHue. OcymeHne noc-
TATOYHO YacTO HEOOXOJMMOE B pEe3ysIbTaTe€ aHTPOIOI€HHOHN JEsTENIbHOCTHU: NOTEPH
BOJIbl U3 TPYOOIPOBOJOB M PE3EPBYapOB, 3aCHIIIAHUE €CTECTBEHHBIX PYYbEB U TPacc
TaJ0ro0 U JMBHEBOI'O CTOKA, CTPOUTEILCTBO JIOPOT, 1aMO, IPYIUX COOPYKEHUM, KOTO-
pBI€ 3aJIep>KUBAIOT MOBEPXHOCTHBIA CTOK. 3acTpoiika, ac(aJbTUpPOBaHUE U OETOHU-
pPOBaHHOCTH (YIUIOTHEHUE) MOBEPXHOCTH 3€MJIM YMEHBIIAIOT UCIIAPCHUE TPYHTOBBIX
BOJ, B PE3YyJIbTaTE YEro IPOUCXOAUT UX NOJABEM. 3HAUUTEIbHAS IUIOIAAb TOKPBITOM
36MJIM B TOPOJIaX YMEHBIIAET IPOHUKHOBEHUE JINBHEBBIX BOJ B IIOYBY, B PE3YJIbTATE
4ero pacTyT JIMBHEBBIE pacxoabl. DyHIAMEHTHI 34aHUI Jydlle IPOBOIAT TEIUIO, YEM
[I0YBa, IIOTOMY B XOJIOJHBINA IIEPUOJ I0Jla OHU XOJIOJHEE, YEM OKpYXKarolas 1o4Ba,

qTo CHOCO6CTByeT KOHACHCALNU BJIaru B I1I04YBC BO3JIC HHUX.
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[ToBbIIeHNE BIQXKHOCTH TMOYBBI YMEHBILIAET €r0 HECYIIYI0 CHOCOOHOCTH, UTO
MOXKET BbI3bIBATh OCEAaHUE 3JaHUM, TOPOT, MOA3EMHBIX KOMMYHUKAIIUN, 3aTOTIIICHUS
MOJIBAJIOB, TEIJIOTPAcC, KOPPO3UI0 (GyHIAMEHTOB, THOEIb JEPEBBLEB, MOSBICHUE KO-
MapoB U 00Jie3HEH JIt0/1eil U )KUBOTHBIX.

[Ipu ctpouTenbCcTBE KUBOTHOBOIYECKUX KOMIUIEKCOB, HACEIEHHBIX MYHKTOB,
POMBIIIJICHHBIX TPEANPUSTUN HAa TEPPUTOPUHU B OJIM3KOM €CTECTBEHHOM 3aJIeraHUU
TPYHTOBBIX BOJ WJIM B 30HAaX MCKYCCTBEHHOTO MOATAIUIMBAHMUS HEOOXOJHUMO MPOBO-
JIUThH THIATEIbHBIE MCCIEIOBAHUS €CTECTBEHHOTO THAPOJIOTMYECKOr0 pekuma IpyH-
TOBbIX BOJ. [lo pesynpraram uccieqoBaHuil ¢ yuetoMm Oyaylieil 3aCTpOWKU COCTaB-
JSIOT MPOTHO3 PEXKUMA KaK MOBEPXHOCTHBIX, TAK U IPYHTOBBIX BOJ M IMPHU HEOOXO-
JUMOCTH TPElyCMaTPHUBAIOT CIICIMAIbHBIE MEPONpUATHs TI0 00phOE C MmoaTarIMBa-
HUEM. DTU MephI Pa3ieisaoTCs Ha npogurakmuyeckue (MpeaynpenuTeNbHble) U 3a-
wumubvie.

IIpoghunakmuueckue MeponpuaTHsi NMPEAYyCMATPUBAIOT YMEHbIIEHUE MUTaHUS
IPYHTOBBIX BOJI, IPEAYNPEXKICHUE MPUITUBA TOBEPXHOCTHBIX BOJ BHEITHE, YMEHbIIIE-
HUE NOTEPb BOJBI U3 BOJOMPOBOAOB, KaHAIU3AIIMH, BOJIOEMOB, PE3EPBYapOB, OTCTOM-
HUKOB. DTH Mepbl HEOOXOIUMBI TAKKE U JIJISl IPEYIPEKACHUS 3arPsI3HEHUSI TPYHTO-
BBIX BOJI.

K npogurakmuueckum MeponpusTHsIM CIEIyeT TaKKe OTHECTH COXPAaHEHUE,
pPacuyuCTKy U yriayOjeHue OalioK, pydbeB, CTapUIl U Jp. 3[AaHUS U KOMMYHUKAIUU C
00JIBIION MPOTSHKEHHOCTHIO, KOTOPBIE MPEMATCTBYIOT MOTOKY MOBEPXHOCTHBIX U MO/I-
3eMHBIX BOJI, K€JIaTeJIbHO pacrojiarath BA0JIb NOTOKA. B mpoTUBHOM ciydyae HE00XO-
JUMO TpeAyCMaTpUBaTh MEPOIPHUATHS AJIsI POITYCKA BO/IbI.

[ToHM>XEeHHIO TPYHTOBBIX BOJ| CIIOCOOCTBYET BBICAJIKA JIEPEBHEB U KYCTAPHUKOB
MOJIOCAaMH WJIA 3€JICHBIMM MAacCHUBaMH, YTO OOBSICHSAETCS YBEJIMYEHUEM TpaHCIHUpa-
uu. I mepexBaThIBaHUS BOJbI, UTO MPOCOYMIIACH MO AHUIIAMHU OacceiHOB, pe-
3epBYapoB, IMOJ| TPyOOIPOBOJAMH, TaJiepesiMU M KaHAJIaMH, YCTPAWBAIOT JAPEHAXK C
OTBEJCHUEM BOJIbI 3a MPEJIeTbl HACEIICHHOTO MyHKTa WX 31aHus. [y 60pbObI ¢ 1mo-
BBIIICEHWEM BJIAKHOCTU TIOYBBI B 3UMHEE BpeMsl BO3Jie (DyHAAMEHTOB MpeaycMaTpHUBa-

IOT MEPONPUATHS 110 BEHTUJISILUU [TOYBBI BOKPYT (DYHIaMEHTOB.
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Bcerna HeoOxonuma opraHusanysi OTBOAA INOBEPXHOCTHOIO CTOKA, 4TO YyIIyd-
[IaeT YCJIOBUS JUIsl CTPOUTEIBCTBA, CAHUTAPHOE COCTOSSHHME MECTHOCTH M CIOCOOCT-
BYET TAK)K€ YMEHBILIECHUIO (UIBTPALIMU BOJIbI B IOUBY. DTO IOCTUTAETCS TEM, YTO YCT-
pamBaeTcs OTpaXkJICHHWE TEPPUTOPUM OT IIPUTOKA BOJABI M3BHE, BBIPABHUBAHUEM I10-
BEPXHOCTHU C ONPEJCICHHBIMU YKJIOHAMHM M JIMKBHJALMEH OECCTOYHBIX HU3MH, CO-
OPYKEHHUEM JINBHECTOKOB.

IloaropHele KaHabl, WX JIOTKM MPOKJIAJABIBAIOT 3a INPEIEIaMH OCYIIaeMOU
TEPPUTOPUU Y MOJHOXKHUS CKIOHOB. Boay M3 HUX cOpachlBaloT 3a IpeaesiaMyu Hace-
JIEHHOTO ITyHKTA.

TeppuTopusi KBapTajaoB B HACEJIEHHOM IYHKTE JOJKHA OBITh 00J€€ BBICOKOM
OT IPUWJIETAIOIINX YJIUI] C YKIOHAMHU B UX CTOPOHY WJIH B CTOPOHY OaJIOK WJIM BIAJMH,
KOTOpble coxpaHstorcsa. COpoc MOBEPXHOCTHOM BOJBI, IJIaBHBIM 00pa3oM, OpraHu3y-
€TCs BOJOCTOKAMH, KOTOpBIE Pa3MELIAlOTCs BIOJb YJIHUL, [IOTOMY YJIMIBI JOJKHBI
UMETh YKJIOH M COOTBETCTBYIOIYIO BEPTUKAJIBHYIO YBA3KY I CAaMOTEYHOro copoca

BOJbI. B cemax BomocToku nenaror oTKpeIThiMU (puc. 3.1), B ropogax - 3aKpbITBIMH

(puc. 3.2).

Puc. 3.1 -OTKpBITHIH BOAOCTOK:
1 - mpomyap; 2 - 2azon; 3 - 600ocmok; 4 -0bouuna; S - npoesdicas yacms 00pocu

B mecrax nepeceueHus ¢ yauuamu, TpoTyapamu, Bbe3gax B J0oMa, HA OTKPHI-
TBIX BOJOCTOKAaX YCTPaWBaIOT MOCTUKHU WU TpyOorepexoabl. OTKPBITbIE BOJOCTOKU
B 3-5pa3 jemieBlie 3aKphIThIX, HO OHU OBICTPEE 3aMYyCOPHUBAIOTCS, YTO YXY/IIAeT ca-
HUTApPHOE COCTOSIHUE, MEIIAET JABUKEHUIO TPAHCIIOPTA U YMEHBIIAET MOJIE3HYIO TJI0-

manb.
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Puc. 3.2 -3akpbIThIil BOJIOCTOK:
1 - mpomyap; 2 - eazon; 3 -musnenpuémuwlll Konooey; 4 - w3080t Konooey;
5 - coedunumenvuwlii mpyoonposoo; 6 - Kouiekmop

BoponpuemHukamu i1t BOIOCOPOCHOW CETH CIYXHUT MECTHas Tuaporpaduye-
CcKas ceTh (peKu, OaKu), B KOTOPBIC BO/Ia COPACHIBACTCS MOCIIEC 00SM3aTEILHON OUNCTKH.

[Ipu ompeneneHny pacxoi0B BOJBI JIJIsl THUAPABIMYECKOTO pacyeTa BogocOpoc-
HOM CEeTH YYMTHIBAIOT, YTO KOAI(P(MUIIMEHT CTOKA C 3aCTPOSHHBIX TEPPUTOPHUI U CKO-
pocTh JoOeraHus BOJIbl 3HAYUTENIBHO OO0JIbIIE, YEM B €CTECTBEHHBIX YCIOBHSIX.

K 3amuTHBIM MEpONPUATHAM MPUHAIIIEKAT: UCKYCCTBEHHOE IOBBILIEHUE TIO-
BEPXHOCTH 3aCTPOWKH, JIOKAJIbHAS 3allUTa OTICIBHBIX COOPYKCHUU W 3maHui (ruj-
pPOM3OIIALINS, KOHTYPHBIH IPEHAX);, YMECHBIICHHE NPWIMBA TPYHTOBBIX BOJ IYyTEM
CTPOUTEJIbCTBA MEPEXBATHIBAIOIIMX KAHAJIOB U JIPEH; CUCTEMATUYECKUI APEHAK.

B nmpornecce cTpouTenbcTBa 4acTO MPUXOAUTCS UCKYCCTBEHHO CHUXKATh YpPOB-
HU TPYHTOBBIX BOJ, IPUMEHSS pa3Hble BUABI JipeHaka. C 1eNbl0 BOJOIOHUKECHUS
IIPU CTPOUTEIILCTBE IPUMEHSAIOT BPEMEHHBIE IPEHAXKU; IS JIIUTEIBHOTO OCYILIEHHUS C
LEJIbI0 CO3JaHUsI HOPMAJIBHBIX YCJIOBHMM 3KCIUTyaTalluu MOA3EMHBIX KOMMYHUKAIIU,
NOABAJIbHBIX NOMENIEHUI TPUMEHSIOT IIOCTOSIHHBIN JIPEHAK.

CrpoutenbHOE BOAOIIOHUKEHUE OCYIIECTBIISIIOT ¢ TOMOUIBIO UT0IbYATO(UIIBT-
PYIOIIMX YCTAHOBOK M BEPTUKAIBHOIO JPEHAXKA.

UronpuaTopuibTpoBajgbHas YCTAaHOBKA COCTOUT W3 BCACBHIBAIOLIEH CHCTEMBI,
KOTOpasi UMEET YriIyOJeHHbIE B IOYBY EpPOPUPOBAHHBIE TPYOBI, 8 TAKIKE HACOCHBII
arperat. C MoMoIIbi0 HacOCa CO3/1al0T BaKyyM, Ojarojapst KOTOpOMYy BO3yX W BOJa
U3 TPyHTa MOCTYNAOT K HACOCHOMY arperaty U OTBOJSATCS 3a MPEIENbl OCYIIaeMOro
KOTJI0BaHa. Ha cTpOUTENbHBIX MIIOMAAKaX, KAK BPEMEHHbBIN CI0C00 OCYIIEHUs, pH-

MCHAIOT TAKIKC IIITYHTOBOC OI'PAKIACHUC U BCpTPIKaHBHBIﬁ APCHAX.
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B 3aBucuMocTH OT BHAAQ YCTPOWCTB, KOTOPBIC MPUMEHSIOTCS IS MepexBaTa
TPYHTOBBIX BOJ Ha MPOMBINIICHHBIX TUIOMIAJKAX, PA3IUYAIOT TAKUE BUAbI MOCTOSH-
HOTO JPEHANKA. 2OPU3OHMANIbHBIU, 8EPMUKATbHBIL, KOMOUHUPOBAHHDBIUL, NIACTOBbIL
U NPUCTNEHHDIU.

l'opuszonmansHuiti Openasic Ha 3aCTPOCHHBIX TEPPUTOPHUSX JENIAl0T BCErjaa 3a-
KPBITHIM. J[peHak MPOMBIIIUICHHBIX TJIOIIA0K U HACEJICHHBIX MYHKTOB OTIMYAETCS
OT JpEHaka CEeThCKOXO3SHWCTBEHHBIX YTOAMN MO OCHOBHBIM MapaMeTpaMu:. TyOuHa
3aJI0’KEeHUsI ApeH uHornaa pocturaetr 8...12m, nuametpsl apen 20...60cM u Goblie,
TPYOBI U GUIBTPHI OTIIMYAIOTCS TIOBBIIIICHHON HAICKHOCTHIO.

[TepexBaTbIBarOIIre APEHBI MOKHO pa3MEINIaTh C OJTHOM MIJIA CO BCEX CTOPOH OCY-
[1aeMOI TEPPUTOPUH B 3aBUCHUMOCTH OT YCIIOBUN IpuiiMBa BOoAbl. CHCTEMAaTUYECKHMA
JIPEHAX B CiIydae HEOOXOIMMOCTH Pa3MEIIa0T paBHOMEPHO IO TEPPUTOPUH, TPACCH-
pysl APEHbI TI0 HE3aCTPOCHHON TEPPUTOPHUH, BIIOJIb YIHII, ITpoe3noB. [lpu coorerct-
BYIOIIEM TEXHUKO-PKOHOMHUYECKOM OOOCHOBAaHUU JJIsl OCYIICHHS] HACEJICHHBIX MYyHK-
TOB IPUMEHSIIOT ¥ BEPTUKAITBLHBIN JPEHAK.

IInacmosoii Openasic MPUMEHSIIOT JJIs 3aIUTHI OTACIBbHBIX COOPYKEHUH U KOM-
MYHUKAIMA OT 3aTOTUICHHS WM KAMWIISIPHOTO TMEPEyBIAKHEHUS TPYHTOBBIMU BO-
namu. [penax (puc. 3.3) npeacrasisieT co00H MHOTOCIONHBIN (DHUIBTDP MO COOPY-
KCHUsMU (37aHus, JIOPOTH U JP.), KOTOPbIH MPUHUMAET TPABUTAI[MOHHBIC M KaIIHJI-
JISIPHBIC BOJIBI U OTBOJIUT WX 3a MPENEbl CoOOpykKeHus. [IpuMensroT ero B ciabomnpo-
HUIIAEMBIX TPYHTaX, B KOTOPBIX Apyrue ApeHaxku manodddexkTuBHbl. Boga u3 mna-
CTOBOTO JPEHA)Ka OTBOJUTCS APCHAMH.

C BHemHEeH CTOPOHBI (PYHIAMEHTOB COOPYKEHUS OTCHITIAIOT MTECKOM U TPaBHEM
npucteHHbId apeHax (puc. 3.4). DpdexTruBHOCTH pabOTHI TAKOTO JPEHAa)a IOJIHO-
CTBIO 3aBHUCHUT OT IPABHJIBLHOTO BBIOOpA pa3MepoB Mecka U rpaBus (MeOHIO) B 3aBH-

CUMOCTHU OT MCXAaHHUYCCKOI'0 COCTaBa APCHUPYCMBLIX I'PYHTOB.
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Puc. 3.3 -IlnacToBoii npenax:
1 - cuopousonayus; 2 - epasuii; 3 - necok; 4 -Openasxcuas mpyoa,
S - obpamHas 3aceinka

=
=l=i=y=1="7 1
LAt S = =1 =1
L= ===l ==
H=n=h=i= Jizi=in =g
=n=u==n=i= =i ==
iRl Sl ITHIT”
TATi=N=TI=1 =11 = Ik

e s
e . -

—_

Puc. 3.4 -Tlpuctennslit ApeHaX:
1 - epasuiinas obcvinka; 2 - 06CvINKa KPYNHO3EPHUCMBIM NECKOM; 3 - necuaHas 3a-
coinka; 4 - 00pamuas 3aceiNKa MeCmHvIM 2pyHmom; 5 - cuopousonayus; 6 - opena

JUIsl TOpU30HTANIBHOTO JIPEHa)Xka NPUMEHSIOT acCOECTOLEMEHTHBIE U KEpaMHye-
CKHe TpyOBbl, MX YKJIAJbIBAIOT B TPAHILIEE HA IECYAHO-TPABUITHOE OCHOBAaHUE, KOTOPOE
OJTHOBPEMEHHO CIYKUT M 4acTbio ¢uibTpa. s mpuema BoJbl B TpyOax JenaroT
nepdopanuio. B kauectBe QpuiabTpa CIy>KUT OOCHIIKA TPYO CIOSIMU OTCOPTHUPOBAHHO-
ro rpaBus, 1eOHS U necka. XOpOUIO 3apeKOMEHI0BaIN ce0st TpyOOPMIBTPHI U3 I0-
PHUCTOrO KeIe300€TOHA.

CaMbIM HaJEXHBIM, HO U CaMbIM JIOPOTMM, CPEICTBOM YCTPaHEHHs 3a00JI0-
YEHHOCTH SIBJIICTCS MOBBILICHUE ITOBEPXHOCTH TEPPUTOPUU IYTEM HACBIIIKM I'pyHTa
WM TUAPOHAMBIBA, 4TO Aemesne. Hanpumep, mukpopaiton Pycanoska B Kuese mno-
CTpOEH B 3a00J04eHHON 3aBoM J[Hempa, Ha KOTOPYIO MPEeABAPUTENBHO Oblila HAMBI-

Ta MHOT'OMCTpPOBAsA TOJIIA IICCKA U3 PyCJila I[Henpa.
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3.2. loaTomnjienue 3eMeib

Iloomonaenue - 3T0 Takoe MOBBILIEHUE YPOBHS TPYHTOBBIX BOJ, IIPH KOTOPOM
3aTPYAHSAETCS HOPMAJIbHOE MCIOJIB30BaHUE TEPPUTOpUN. K MOATOIIAEMBIM OTKOCSAT-
Csl CEJIbCKOXO3AMCTBEHHBIE 3€MJIU C 3aJI€TaHUEM IPYHTOBBIX BOJ Ha IIyOMHAX MEHb-
e HopM ocymeHus (mpumepHo MeHbiie 1 m). B ropomax u mocenkax mo caHUTap-
HBIM YCJIOBHMSIM MUHUMAaJbHas JOIyCTUMAas IyOWHA 3ajleraHusl ypOBHEH I'PYHTOBBIX
BOJ 3 M, B CelIbCKOM MecTHOCTH — 2 M. [loa 3paHuAMU U COOPYKEHUSIMHU YPOBEHb
I'PYHTOBBIX BOJ JOJDKEH HaXOAUTHCS HUXKE MOJOUIBBI (PYH/IAMEHTOB M INOJBAJIOB Ha
BEJIMUMHY KalWUISIPHOTO NOJHATHS, HO He MeHee 0,5M.

[Tonromnyienue 3eMenb B MEPBYIO ouepenb HaOmroAaeTcs BOJIM3M BOJOXpaHU-
JUIL ¥ 03€p BeaeAcTBUE (UIbTpALMU BOAbI U3 HUX. OHO MOXKET OBITh TaKK€ Ha MOM-
MEHHBIX KaKk 00BaJIOBaHHbBIX, TAK 1 HEOOBAJIOBAHHBIX 3€MJISIX B PE3YJIbTATE CHIXKEHUS
APEHUPYIOIIEH CITIOCOOHOCTH peK (3amiIieHUs W 3apacTaHds pycell, CTPOUTEIhCTBA
THIPOTEXHUYECKUX COOPYKCHHUHU U IIp.).

Yro06b! IpeOTBPATUTh MOATOIIIEHUE 3€MENb, HEOOXOAMMO B IIPOLIECCE MPOEK-
TUPOBAHMS BOJOXPAHWIINIL, IIPYIOB WJIA KAHAJIOB COCTABUTH IPOTHO3 IOBBIILICHUS
YPOBHS I'PYHTOBBIX BOJ, ONIPEAEIUTD ILIOIIAAN OATOIIIICHUs, HAMETUTb U CBOEBPE-
MEHHO OCYIIECTBUTH 3aIUTHBIE MEPOIIPUATHS.

[Iporno3upoBaHue MoabeMa I'PYHTOBBIX BOJ OOECIIEUMBAETCS HAIMYHUEM TO-
norpaduueckoro MmjiaHa MECTHOCTH, T€0JIOTMYECKOT0 CTPOEHHUS M THAPOreosiornye-
CKHUX YCIIOBUM, BOJAHO-(DU3UUECKHE CBOMCTBA I'PYHTOB, a TAK)KE BEJIMYMHBI MOBbILIE-
HUs YPOBHEHU BOJIBI B PEKAX U BOJOXPAHWIHILAX.

[IporuosupoBaHue pekuMa IPYHTOBBIX BOJ BBIIIOJIHSAIOT CICAYIOIIAMU METO-
JTaMU: 6EpOAMHOCIHO-CIMAMUCIUYECKUM, OANAHCO8bIM, 2UOPOOUHAMUYECKO20 aHA-
JU3a Y AHANI0208020 MOOENUPOBAHUS.

[Toxbem ypoBHEH IpyHTOBBIX BOJ Ha MPUJIETAIOIINX 3€MJIIX OOBIYHO MPOUCXO-
IUT MEIJIEHHO, MAaKCHUMAJIbHOE €ro MOBBIIIEHHE MOKET HaOJ0aTbCs 4Yepe3 He-

CKOJIBKO JICT.
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Jlnst citydast noanepTol puibTpaluy O CTOPOHBI BOJOXPAaHUIIUILA WM KaHaJIa
NpUOJIMKEHHOE penleHre IudPepeHIalbHOIO ypaBHEHUS] HEYCTaHOBUBILETOCS

JBYDKEHUS TPYHTOBBIX BoJ nostyueHo C. ®@. ABepbsiHOBbIM (puc. 3.5,a):

Hy
f

Puc. 3.5 -Cxemsl k pacueTy mogabeMa ypoBHEH IpyHTOBBIX BOJI:
a —npu gurbmpayuu 86006l U3 6000XPAHUIULYA UTU DEKU,
O - npu npumoxe 800bl CO CMOPOHBL 8000PA30eNA

AH(kp) = 4Ho[1 - @(1)], (3.1)
rie AH(xy) - mpupocT BeMYrHBI Hartopa (B M) JIJIsl CEYCHHS HA PACCTOSHHUH X OT
KaHajla B MOMEHT BpEeMEHU {;
AH, - noBbimenue Haropa B peKe WK KaHaJe, M;
@(A) - pacuetHast hyHKIUA (MHTErpaj BEPOSITHOCTH), OMpeaeIisieMas 1o rpa-

¢uxy (puc. 3.6)B 3aBUCHIMOCTH OT BEJTHYUHBI:

=X (3.2)

2 |K

g

TJIE b, - CPEAHSASA MOLIHOCT IIOTOKA IPYHTOBBIX BOJ, M; T - Bpemst oamopa, CyT.

JIJis citydast MpUTOKA TPYHTOBBIX BOJI CO CTOPOHBI BOJOpa3/ieiia M MOAIOpa OT

PEKH WM BOAOXPaHWIMINA MPUOIMKEHHOE perieHre auddepeHInaIpHoro ypaBHe-
Hus noiaydeHo H. H. Bepurunsim (puc. 3.5,6):

y*=h*+(y3-h) - o(c]] (3.3)

IJie Y - MOIIHOCTh BOJJOHOCHOTO TOPH30HTA B CCUCHUH Ha PACCTOSHUM X OT pe-

KA B MOMEHT BpeMeHH t, M;
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h - MOIITHOCTH BOJIOHOCHOTO TOPU30HTA B TOM XK€ CEYCHUH JI0 MOIOPA, M;
Yo - IOJIIOPHBIA YPOBEHb BOJBI B PEKE IOCIE CO3/1aHUsA BOAOXPAHUIIMILA, M,
ho - ypoBeHB BOJIBI B peKe JI0 CO3[aHUs BOAOXPAHWINIIA, M;

@() - Ta xe pacuetHas pyHkuus, 9to u B popmyne C. @. ApepbsiHOBa.
[Tporno3upoBaHue MOATOIJIEHUS 3€MENb 110 NMPUBEIEHHBIM (POpPMYJIaM BBIIOJI-
HSIOT B CIIEAyIOIeM nopsake: 1) Ha MpUIeralomuX K BOJOXPAaHIIHIAM W peKam
TEPPUTOPHUAX HAMEYAIOT PACUETHBIE CTBOPBI, IO MPOPUISIM KOTOPBIX U ONPEAEISIOT
BEJIMYMHBI MIOJJbEMa YPOBHS TPYHTOBBIX BOJ|; 2) COCTABISIOT KapThl TMIPOU3OTHUIIC;
3) onpeAeNsIoT IIOMAAN U OOBEKTHI MOATOIUICHUS, K KOTOPBIM OTHOCST YYaCTKH C

3aJleraHuEM YpOBHS IPYHTOBBIX BOJ Ha IIyOWHE, MEHBLIEH JTOIMYCTUMOM.

()
1,0

L | ! 1 1

G5 10 15 20 25 x

Puc. 3.6 -I'paduk my1s onpenenenus (/)

B npakrtuke npu 00s1ee CI0KHOM re0JIOTMYeCKOM CTPOCHHUH U TMIPOre0JIOrH-
YECKOM PEXHMME ITPOrHO3UPOBAHUE MOAbEMA YPOBHS I'PYHTOBBIX BOJ HauOOJI€e 4acTo
BBITIOJIHSIOT C ITIOMOIIBIO AHAJIOTOBOI'O MOJEIMPOBAHMS, UCIIONIB3YSl B IIEPBYIO OUe-

peib MeTOoJT AJIeKTporuapoanHaMudeckoi anamoruu (DT J1A).

3.3. Cnioco0bI 1 cOOpY:KeHHUsI AJsl 3A1UThHI TEPPUTOPHIA OT

MOBEPXHOCTHOI'O 3aTOIVICHUA U MOATOILICHUSA

Ha Tepputopun YkpanHbl MHOTO O0JIbIINX U MaJIbIX peK. YacTh peuHoM 10u-
HBI, IIEPUOANYECKHU 3aTaINIMBAEMYIO IOJBIMU BOAAMH DPEK, Ha3bIBAOT noumou. Ha
3TOM TEPPUTOPUU YACTO HAOIIOJAETCS MEPEyBIAKHEHUE TEPPUTOPHIA, UTO 3aTPyAHS-
€T €€ HCII0JIb30BAaHNE, KaK B CEIIbCKOXO3AMCTBEHHBIX, TAK B IPOMBIIUICHHBIX LEIAX.
N30bITOYHOE YBIIa)KHEHHE HAOIIOJAETCS TaKKe B MPUMOPCKUX, MPUO3EPHBIX U JAPY-

I'nX HU3MCHHOCTX.
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JlJis TaKuX TePPUTOPUN IPUMEHSIIOTCST KOMNIEKCHblE MeIUOPpayuy CIeayIOIIX
BH/JIOB:

- PETYJINPOBAHHE PEK-BOIOTPUEMHHUKOB;

- oOBaJIOBaHUE IIOWM;

- MEXaHMYECKYIO OTKA4Ky BOJBI C 00OBAJIOBaHHBIX TEPPUTOPHIA;

- OCYIICHHE MONMEHHBIX 3E€MElIb;

- oporieHre (YBJIQXXKHCHHE) TOMMEHHBIX 36MEJIb,

- aKKyMYJISIIIMIO CTOKA Ha BOJIOCOOPE;

- CO3/IaHNUE BOJOXPAHWIIHIIL JTsI PETYJIMPOBAHUS PEUHOTO CTOKA,

- 0opn0a C 3aCOJICHUEM 3EMEJIb;

- 3aCBINKa MEJKUX 03€p U IPYTUX MOHWKCHUI MECTHOCTH, a TAKXKe TUIAHUPOB-
Ka TEPPUTOPUH;

- HaMbIB TPYHTA JJIsl TIOBBIIIICHHSI IOBEPXHOCTH HU3MEHHOCTEH;

- Oopw0a c 3po3uel TPyHTOB.

PaccmoTpuM HEKOTOpBIE W3 MEPEUYUCICHHBIX MEPOTPUSITHH, MPSMO HAmpaB-
JICHHBIC Ha 3aIUTY TEPPUTOPUIN OT 3aTOTUICHUS U TIOITOTLICHUSI.

Camomeunoe ocyuieHue noOmaniu8aemvlx meppumoputi npu HOMowU OPeHaAX*Cell.

B 3aBucHMOCTH OT TUTOIIA IS MOATOIUICHUS M XapaKTepa UCIIOIb30BaHUs Tep-
PUTOPHIA, TONOTPaQUIECKUX ¥ TEOJIOTUISCKUX YCIOBUH, a TAKXKE YCIOBUN JTBUKCHHUS
TPYHTOBBIX BOJI CO CTOPOHBI BOJOXPAaHWJIUINA W BOJOpA3/eiia MPUMEHSIIOT CIEAYIO-
IIHE CXEMBI JApeHaXka It 00pHOBI C TIOATOIIICHHUEM 3EMEJTb.

1. CucremaTrdecKkoro ApeHaXka - MPUMEHSIOT B CIIydasx, KOT/a MOATarInBa-
I0TCs OOJIBIIIKE TIO TIIOMAaU TeppuTopud. [1o 3To#t cxeme ApeHak MPOCKTUPYIOT IO
BCEH MOTANIMBaEMOM TEPPUTOPUH C PACUCTHBIMU TTapaMETPAMH.

2. 'onoBHOTO, WM JIOBYETO ApPEHAXKA - MCIOIL3YIOT MPU 3HAYUTEILHOM IPH-
TOKE TPYHTOBBIX BOJ CO CTOPOHBI BOJOpasena. B 3ToM ciydae TOJOBHYIO JApEHY
yCTpamBaIOT Ha MYTH JABM)KCHUS TPYHTOBBIX BOJ K TOJTAIUIMBAEMON TEPPUTOPHH, Y
BEPXHEU €€ IPaHULIBI.

3. beperoBoro npeHaxka - MPUMEHSIOT B CIIy4ae 3HAYUTEIBHOTO MPUTOKA

(UIBTPALIMOHHBIX BOJI CO CTOPOHBI BOJOXPAHWIIUINA WM PEKU. beperoByio npeHy
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3aKJ1a/IbIBAIOT Y HUYKHEW TPAaHULbI 3aIlHUIIAEMON TEPPUTOPUU BOJIM3U OEpPEroBoM Ju-
HUHU. DTOT BUJ JpEHa)Ka SBIIETCA OCHOBHBIM M HanOoJiee paclpOCTPaHEHHBIM MPH
00pBrOE C MOATOIIIEHUEM 3EMEITb.

4. KoHTYpHOTO, W1 KOJIBIIEBOTO IPEHAXKA - UCTIONB3YIOT JIs1 3aIUTHI OTACTIBHO CTOSIIIX
HeOOJBIIMX 00BEKTOB. B 3TOM cilydae qpeHak MPOEKTUPYIOT BOKPYT 3alAIIIAEMOT0 OOBEKTA.

Ha KOHKpeTHBIX 00BEKTaxX JIPEHaX MOXKHO MPOEKTHPOBATH MO OJHOW MM He-
CKOJIbKHM CXEMaM.

Hpenax nsi 60pb0ObI ¢ MOATOMIEHUEM 3€MENb BBITIOJIHAIOT 20PU3OHMAIbHBIM
WA BEPTUKAIBHBIM, OMKPbIMbIM WU 3AKPbIMbIM.

TI'opuzonmanvusie Openvl IPUMEHSIOT PU HETIIYOOKOM 3aJIeTaHUH BOJOYIIOPA,
B OJHOPOJHBIX TPYHTAX, & TAK)KE B CIOUCTBIX TPYHTAX MPU YMEHBIICHUU KOAhPUIm-
eHTa ¢uiIbTpanuu no rayouHe. ['opu3oHTaIbHBIE 3aKPBITHIE APEHBI YCTPAUBAIOT U3
KepaMUYECKHUX, aCOECTOLIEMEHTHBIX MJIM OCTOHHBIX TPYO; UX MOKHO TaK)Ke BBIMOJ-
HSITh B BUJIE CHEIMAIbHBIX Tajiepet u3 0eToHa Wik KaMeHHOW Kiaaku. s ycuienus
BOJIONIPUEMHOIN CIIOCOOHOCTH JAPEH TPAHIICIO HAJ HUMH CJIEIYeT 3acChIaTh XOPOIIO
BOJIOIIPOHUIIAEMBIM TPYHTOM.

Hckyccmeennoe nosviuienue ux no8epxHoCmu.

3amuTy TeppUTOPUI OT 3aTOIJICHUS W MOATOIUICHUS B PsiA€ CIy4yaeB MOKHO
OCYUIECTBJISTh MYTEM UCKYCCMBEHHO20 NOBLILEHUS UX NOBEPXHOCHU, TOCTUTAEMOTO
HaMBIBOM WJIM HACHITIKOW TPYHTA.

Haubonee opesnuii cnoco6 menuopanu U HapaliuBaHUs MOBEPXHOCTH HU3-
MEHHOCTEH - KolbmMamasic, KOTOPBHIA 3aKII0YaeTCs B MEPUOJNYCCKUX HAIMyCKax Ha
MEJIHOPUPYEMbIE TEPPUTOPUN PEUYHBIX BOJ, OOraThIX HAaHOCAMH, U TOCJIEIYIOIIEM
OTJIO)KCHUH B3BEIICHHBIX HAHOCOB. /{151 Oojiee paBHOMEPHOr0 M Ka4yeCTBEHHOTO OT-
JIOKEHUS HAHOCOB HU3MEHHOCTH PAa3lelisAioT 3eMJISTHBIMU BaJMKaMU Ha OacCeWHBI
(4eKH) TUIOIIABI0 B HECKOJBKO IeKTapOB, KyJa OOBIYHO CAMOTEKOM MOJACTCS MYT-

Has Boja u3 peku (puc. 3.7).
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Puc. 3.7 -Cxema koiabpMaTaxa.
1 - pexa; 2 - noosooswuii kanan; -3 - copocHot kanan, 4 - 3emusanvle 8abl;
S - 80006vINYCKU 6 8anax; 6 - copuzoHmanu

Ocax/ieHle HAaHOCOB BBIIOJIHAKOT NEePUOOUUECKUM WU HENnpepbleHbiM KOJlb-
mamupoganuem. [Ipu nepuoanueckoM KOJIbMaTUPOBAHUM BOJa B OacceiiHaX CTOUT B
teuenue 0,5...2cyT., mociie ocaxJIeHHsI HAHOCOB €€ COpachIBAIOT Yepe3 OTBOTHOM Ka-
Haja B peky. [locie 3roro GacceilHpl BHOBb 3aIIOJIHIIOT MyTHOW BOJOM U3 peku. [le-
puoouyeckoe KoJIbMaTUPOBAHUE MO3BOJISIET PEryJIUPOBaTh COCTAB OTJIAra€MbIX HaHO-
coB. Hmxame ciou rpyHaTa GopMupyroT u3 0ojiee KPYIMHBIX HAHOCOB 33 CUET OBICTPO-
ro copoca BOJIbI U3 YEKOB, a BEpXHHE - U3 00JIe€ MEIKUX UIUCTHIX U MIMHUCTHIX Ya-
CTHI] 32 CUET 3ajlcp’KaHMsI PEYHBIX BOJ Ha 0oJiee MPOJOKUTEIbHOE BpeMs. Takoe
HaIJIJACTOBAaHUE HAHOCOB OOECIeYMBACT JYUIIYIO JAPECHUPOBAHHOCTH TEPPUTOPHUHA H
MOBBIIIAET IUIOJOPOAME CO3/laBaeMbIX MouB. IIpu nenpepwvignom KOIbMATHUPOBAHUU
mojaBaeMasi BojJa JBMIKETCS TIO0 YeKaM CO CKOPOCTSIMH, MPU KOTOPBIX OCAKIAIOTCS
HAHOCHI, 33JIaHHbIX (Ppakiuii, a OCBETJIEHHAas Boja cOpachiBaeTCsi OOpaTHO B PEKY.

Cnocob ecmecmeenHOlU Koabmamayuy TPUMEHUM TOJBKO HAa TEPPUTOPUSIX
BOJIM3U peK ¢ OOJBIIMMH PacXoJaMd W 3HAYUTEIHHBIM COJICPKAHUEM B3BEIICHHBIX
HAHOCOB B BoZle. B Takux yclioBUsIX 3a OJIMH I'0Jl MOKHO HApaCTUTh CJIOM rpyHTa OT 1
10 10cwm u Oonee.

[Tponecc kompMaranuu aautcss 5-10 et u 6onee. [locne okoHUaHUs KOJbMa-
TalMy TOBEPXHOCTh IUIaHUPYIOT 1oj ykjaoH nmpumepHo 0,0002...0,000% cropony
PEKH.

B I'py3un xonpMatax mmpoko npumeHsiu B 1930-1950r. 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

BOJZiaX, IMO3TOMY KOJIbMATUPOBAHUC HAHOCAMU 3]/ICCh HCPAITHUOHAJIBHO.

T'uoponamuire cpynma

[Ipoluiecc KoabMaTalUM MOXKHO YCKOPUTH Cpedcmeamu 2uopomexaHuzayuu,
HPUMEHSS. Pa3MbIB TPYHTA C TIOMOIIBIO THAPOMOHUTOPOB U MO/Ia4y MyJIbIIbI (pa3iKu-
’KCHHOT'O TPYHTA) Ha YeKH 110 JIOTKaM WJIM HalOpHBIM TpyOornpoBogam. OTHAKO U3-3a
BBICOKOW CTOMMOCTH HMCKYCCTBEHHBI HaMbIB I'DYHTa NPUMEHSIOT penako. Ero wuc-
M0JIb30BaHUE OINPABJAHHO B TEX ClIy4asix, KOTJa OJHOBPEMEHHO C KOJbMaTaluen
MPOBOAST JHOYTTyOUTEIbHBIE PA0OTHI HA peKax, 03epax WM BojoxpaHmwiniiax. Tak,
npu yriyonenun Qapsatepa [Juernpa B Kuee pasMbITyio ¢ MOMOINIBIO 3eMCHApSIIOB
MECUaHyI0 IMYJIbIly UCIOJIb30BANIM I HAMbIBA OCTpoBa PycaHoBKa, HA KOTOPOM IIO-
CTPOEH HOBBIN KUJIOW MAaCCHUB.

[Ipu UCKyCCTBEHHOM HaMbIBE TPyHTa HEOOXOMMO MpelyCMaTPUBATh APEHAXK-
HYIO CE€Th, 00ECIIEUNBAIOIIYIO0 HEJOMYIIEHHUE MOIHITUSL YPOBHS TPYHTOBBIX BOJ KaK B
IPOLIECCE HAMBIBA, TAK U IIPHU MOCJIEAYIOLIEH SKCILTyaTallud TEPPUTOPUIL.

KonbmaTak MOKHO IPUMEHSTh HE TOJBKO JJISI IOJHATHS OBEPXHOCTU 3EMIIU
HaJl YpPOBHEM I'PYHTOBBIX BOJ, HO U JJISI HOKPBITHS IIJIOJOPOJIHBIM CIIOEM TEPPUTOPUIL
¢ O€CIUIOAHBIMU MTeCYaHBIMH WJIM TJICUHUKOBBIMU FPYHTAMHU.

Ha nmoHWKeHHBIX y4yacTKaxX, MPUMBIKAIOMIUX K KUJIBIM WJIA MPOMBIILICHHBIM
TEPPUTOPHSAM, B LEIAX MOITYUYEHHUS AOTMOJHUTEIbHBIX ILIOMAAEH ISl UX PACIIUPEHUS
B MOCJIEAHUE TOJbl HaYadu NPUMEHATh MEXAaHUYECKYIO MOJCHINKY MPUBO3HBIM I'PYH-
TOM.

Pecynuposanue 6000npuémnuros

OcymiecTBisieTcs CIeAYIOINMU CIIOCO0aMu:

- YBEJIMUYEHHEM NIONIEPEYHOTO CEYEHUS PYCEIN PEK;

- pacumcTKa pycen ot 3acopoB (yaajJeHHe paCTHTEIBHOCTH, YAAJICHHUE ICPEBb-
¢B, 3aHUJICHUSA);

- CIIPSIMJICHHUE pycClla pCKU-BOAOIIPHEMHHUKA,
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- MPHU MOMOIIK BBIPABHIBHBIX COOPYXKEHHH (CTpyeHAmpaBIIsonue 1aMoObl,
NPEPBIBUCTHIC 1aMOBI - TPABEPCHI, BOJOCTECHUTEIbHBIE COOPYKEHUS — OYHBI, Oy~
3arpy/ibl);

- YCTpaHEHHE HMCKYCCTBEHHBIX IMOIMOPOB BOJABI U CHHIKCHHE YPOBHS BOJbI B
BOJIOEMAxX M 03epax (PEKOHCTPYKIHsS UCKYCCTBEHHBIX COOPYXCHUH, YBEIHUECHHE OT-

BEPCTHI; TUKBUIAIUS 3aIPY/I).

Oosanosanue

OOBasioBaHUE - YCTPOUCTBO 1aMO (BAJIOB) IS 3AIUTHI 3¢MEJIb OT 3aTOILICHUS.
Takue 3alIUMTHBIE TEPPUTOPUU C MEIMOPATUBHOW CHUCTEMOM Ha HEW HA3bIBAETCA
noavoepamu (eonnanockoe pPoel -boromo, nysxca). Y nanenve Boabl ¢ 00BaTOBaHHBIX
TEPPUTOPUI OCYILECTBIISIETCA KaK MPaBUJIO MIPU MOMOIIM MEXaHUUYECKOTO yAaleHUs
— OTKQ4KOM HaCOCaMH.

Ocywienue 3emens mexanuyeckum 6000n00bEMOM

MexaHU4eCKy0 OTKa4YKy BOJIbI MPUMEHSIOT B T€X CIIy4asxX, KOrjJa YPOBHH BO-
IIbl B BOJIONIPUEMHUKE TIEPUOUYECKU HIIA TTOCTOSIHHO HAaXOMSTCS BBIIIE YPOBHEH BO-
TIbI B OCYIIUTEIHLHOMN CETH.

MexaHudeckuil BOJIONOABEM HUCIOJIb3YIOT B OCHOBHOM MpPH OCYIIIEHUU OOBa-
JIOBaHHBIX TEPPUTOPHH - MPUMOPCKUX, MPUO3EPHBIX U PEUHBIX (MOWMEHHBIX) IMOJIb-
JIEpOB, a TAaKXKe TMOJBACPOB, MPUMBIKAIONINX K BOJAOXpAaHMIAIIAM. Tak, Ha TOJIbIEp-
HBIX cucTeMax B noimax pek Hpnens, Tpubex, TgacMmuH, mpUMBIKalOUUX K BOJIO-
xpanuwiuiam J{HenpoBCKOro Kackaaa, HOCTPOEHbI KPYITHbIE HACOCHBIE CTAHIIMU MPO-
M3BOAUTENBHOCTBIO Kakas 60...85m°/c. Ha pedHbIx moibaepax 3akapraTckoil 00-
JACTU OTKayKa BOJbl OCYIIECTBIISETCS HIECThIO HACOCHBIMU CTAHIMSAMHU  OOLIEH
MIPOU3BOIUTEIILHOCTHIO 32, 3mc.

B otnenpHBIX ciydasix, KOrja OMacHOCTU 3aTOIJICHUS HET, HO YPOBEHb BOJIbI B
BOJIONIPUEMHHUKE BCE-TAKW BBIIIE, YEM B OCYUIUTENIbHBIX KaHallaX, MPUMEHSAIOT Ma-
IIMHHOE OCYIlIeHue 0e3 yCTpOICTBa OorpaauTeNbHbIX J1aM0. Takue cuctembl ycTpau-
BaIOT NpPHU OCYyIIEHUU TOphopa3zpabOTOK, CTPOUTENIbHBIX IUIOMA0K, 3aMKHYTBIX H

0€3yKIIOHHBIX TEPPUTOPUI BO M30EKaHUE 3arayOieHHs] BOAONPUEMHUKA.
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OcymieHne NOMMEHHBIX 3€MENb ¢ MEXaHMYECKOM OTKAYKOM BOJBI UMEET P
NPeuMYLIeCTB 110 CPABHEHHUIO C CAMOTEYHBIM OCYIICHHUEM.

Bo-nepBbIX, MEXaHMYECKUI BOJOMOIBEM J1a€T BO3MOXHOCTH YIPABISAThH MPO-
[[ECCAMU CTOKa C OCYIIAeMOW TEPPUTOPHH, T. €. YCKOPSITh OTBOJ BOJBI BO BIIAXKHBIC
HEepUOJIbl FoJja U 3aMEJIATh €0 B 3aCYILIMBBIC. DTUM CaMbIM MOKHO OCYIIECTBIISTH
(P PEKTUBHOE PETYIMPOBAHNE BOJJHOTO PEXKUMa [TIOYB HAa 0OBAJIOBAHHOMN TEPPUTOPHUMN.

Bo-BTophIX, O6marogaps MexaHH4eCKOMY BOJOMOABbEMY Ha MOWMax M HU3MEH-
HOCTAX MOXHO IIOHMXaThb YPOBHU TIPYHTOBBIX BOJI Ha CEIbCKOXO3SHCTBEHHBIX
yroabsix B 0ojiee KOPOTKHE CPOKH, YeM MPH CAMOTEYHOM OCYIICHHH, U TEM CaMbIM
oOecrnieunBaTh IPOBEJCHIE BECEHHUX MOJIEBBIX paboT B Oojiee paHHUE CPOKH, a Oce-
HBIO — JIYUIIIYIO0 IPOXOJUMOCTb YOOPOUHBIX MAILIKH.

B-Tpetbux, myTeM OTKAauykKd MOXKHO TOHKXaTh YPOBHU TPYHTOBBIX BOJ M B
3UMHEE BpEMs, YTO CIOCOOCTBYET MOAJEPKAHHUIO B IIOYBE JIYYILEro BOJHO-
BO3/YLIHOTO PEXUMa [TOYB U CHMXKAET 00BEM BECEHHETO CTOKA.

K HemocTaTKamM MEXaHHYECKOTO OCYIICHHS CJIEIyeT OTHECTH OOJNbIINE Karu-
TaJIOBJIOXKCHHUSI HA YCTPOMUCTBO JaMO M HACOCHBIX CTAHIMH (TOBBIIIACTCS CTOMMOCTh
cucteM npumepHo Ha 30%),a TakKe BBICOKHE IKCIUTYaTallMOHHBIC PACXOJIbl, BKIIIO-
YaroIiue CTOUMOCTh OTKAYKH BOJBI.

HecmoTpsi Ha 3TM HEOOCTATKM, OCYILIEHHE NMONMEHHBIX 3€MeJb C MEXaHU4Ye-
CKHUM BOJIOTIOBEMOM SIBJIsieTCs 3((HEKTUBHBIM M MEPCTIIEKTUBHBIM, TaK KaK IMO3BOJIS-
€T OCYILECTBIATH OOJIBIIYI0O MOOMIBHOCTh U THOKOCTh B YIIPaBJIEHUN BOJHBIM PEXKHU-
MOM 3€MeJib, HEe 3aTparuBas MpoOJIeM MO PEeTyJIUPOBAHUIO KPYITHBIX BOJONPHUEMHHU-
KOB U MEJIMOPALIMU 3eMeJb B pazpese ruaporpaduueckux 0acceitHoB.

Ha nonbpaepHbIX OCYHIMTENBHBIX CUCTEMax B JIONOJIHEHHE K OOBIYHOW OCYIIM-
TEBHOM CETH NPOCKTUPYIOT: 1) 3amuTHBIE AaMObl; 2) HACOCHBIC CTaHIIWY,

3) BoioBBINTyCKH B Jam0ax; 4) cOOpHbIC WK peryaupyromniue dacceitnsl (puc. 3.8u 3.9).
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Puc. 3.8 -Cxema npuMOpCKO# MOJIbIEPHON CUCTEMBI:
1 - bepecosas nunus; 2 - pexa; 3 - oepaoumenvhas 0amoa; 4 - OpeHupyrowuil. Kauau y
damowl; S - HacocHas cmanyust;, 6 - Ha2opHO-1084UL KaHAT, [ - OCYUUMENTbHAS Cemb
8Hympu nonwoepa; 8 —epanuya nepuoouteckoeo 3amonienus; 9 - 20pu3oHmanu

Puc. 3.9 -Cxema nosbaepHOl OCYIIUTEIILHO-YBIKHUTEIBHOW CUCTEMBI B ITIOMME PEKH;
1 -pexa; 2 - oepaoumenvuasn damba; 3 - 6bInycKHOU W03 8 dambe; 4 - nacocHas
cmanyust; 5 - peeyrupyrowuil 6accetin (pacuiupernas Yuacms MacucmpaibHo20 Kaua-
11a);6 - OmKpwImvle OCYUUMETbHO-YGNANCHUMENbNbIE KAHALL, | - 3aKpbimblil Ope-
Hadic, 8 - wnrosvl-pe2ynsimopul Ha kananax; 9 - nacopro-nosuuii kanan; 10 - eodoxpa-
nunuwe; 11 -epanuya notimor

KoMrionoBKka y371a HaCOCHOM cTaHIMU NpuBeeHa Ha puc. 3.10.

B nepuopsl, koraa ropu30oHThI BOJbI B BOJOIPUEMHUKE HAXOAATCA BBILIE, YEM
B OCYIIWTEIBHBIX KaHAJIaX BHYTPHU MOJIbJAEPA, OTBOJ BOABI 00ECIIEUNBAETCS C IIOMO-
IIbI0O HACOCHBIX CTaHUMK. Ha pedHbIX MOJIbIEpax HACOCHBIE CTAHUMHU BKJIKOYAIOTCS
MEPUOJINYECKH: B BECEHHEE IOJIOBOABE M B MEPHUOJBI N0XkAEi. B ocTanbHOEe Bpems,

KOrJ{a YPOBHH BOAbI B BOJOIIPUCMHUKE HAXOAATCA HUKE 'OPU30HTOB BOJAbBI B OCYIIIN-
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TCJIbHBIX KaHaJIaX, BOAA U3 IMOJbACPOB OTBOAUTCSA B OCHOBHOM CaMOTCKOM YCpPE3 BhbI-

IMTYCKHBIC IIJIFO3bI B z[aM6ax.

Puc. 3.10 -KomnoHoBKa y3J1a HACOCHOM CTaHIUU:

1 - pexa-6o0onpuemnux; 2 - KoHyesas yacmv MacUCMpPAIbHO20 KAHALA; 3 - 02paou-
menbHas 0amoa; 4 - 6blnyCKHOU ULI03 8 dambe; S —no08oo0s UL KAHAN K HACOCHOU
cmanyuu;, S - godonpuemuas kamepa, [ - HacocHas cmanyust; 8 - 8bINYCKHOU KOl00ey,
9 - omeoosuil kanan

CamoTeuHbli COpOC BOABI MOXKET OCYIIECTBIISATHCS U Yepe3 CleuaibHbIe TPY-
OOMPOBO/IbI BHYTPU HACOCHBIX CTaHIUU. [IpolomKUTEeIbHOCT, YMCTON paboOThl Ha-
COCHBIX CTaHIIMM Ha PEeYHBIX MoJibjaepax coctaiser 15...30%Bpemenu romga. Ha
MPUMOPCKHUX TOJIBIEpaX M TOJIbIEPaX B 30HAX BOJOXPAHMIIUI HACOCHBIC CTAHIIUH
00BIYHO pabOTAIOT OCTOSIHHO.

HacocHbie cTaHIMM 1 BOJIOBBIITYCKH B J1aM0aX MOTYT CIY>KHTh TaK»Ke JJIsI 1MO-
Jla4¥ BOJIBI HA TTOJIBACP M3 BOJONIPUEMHUKA JISl YBIIAXKHEHUS TTOYB.

UT0OBI CHU3UTH MOITHOCTh HACOCHBIX CTAHIMHA U TMOBBICUTH PAaBHOMEPHOCTh
paboThl arperatoB, Mepe HACOCHBIMU CTaHIUSAMH YCTPauBarOT COOpPHBIE WIIU pEry-
mupyromue Oaccelinbl. HakammuBasi B cebe 4acTh MMaBOJKOBBIX BOJ, KOTOpbIE OyIyT
OTKa4yaHbI MOCJIE MPOXOXKISHUS TTaBOJIKA, PETYIUPYIOIINE 0acCeHBI Tat0T BO3MOXK-
HOCTh CHIDKATh PACX0]l HACOCHBIX CTaHITUH.

[Ipn oTkauke U3 MOJIbJIEPOB OBITOBBIX BOJ COOpHBIC OaccelHbl OyayT Hakar-
JUBaTh BOJAY B MEPHOJBI OCTAHOBKM HACOCOB U TEM CaMbIM YMEHBIIIATh KOJWYECTBO
HUX BKJIIOYCHHH.

B xauecTBe cOOpHBIX OACCEHHOB HMCITOJIB3YIOT: @) CCTECTBEHHBIC MTOHIKEHUS U

BOJIOEMbBI, KOTOPBIC COSAMHSIIOT C MaruCTPaJbHBIM KaHAJIOM; 0) pEryIHpYIOIIYIO M-
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KOCTh KaHAJIOB, MOJIy9aeMy0 32 CUET YBEIWUYCHUS MOMEPEYHOTO CEYCHUS HIDKHETO
y4acTKa MarucTpaibHOTO (IIOABOISINET0) KaHama.

['myOuHY peryaupyrommx 0acCeHOB yCTaHABIMBAIOT C TAKUM PAacyeTOM, YTO-
OBl YPOBEHB BOJBI B HEM BO BpEMs MMABOJIKA HE MPEBBINIAT MAaKCUMAIbHBIA pacdeT-
HBI YPOBEHBb BOJIbI B MAaruCTpaibHOM KaHalie. /[Ho OacceifHa pOeKTHPYIOT pUMep-
o Ha 0,5M HIKe AHA BIaJaroKX B HETO KAHAJIOB IS OCAXIECHUS 31€Ch HAHOCOB U
oOecrieueHus: HaJIexKHOU padOThI OCYIIUTEIBHON CETH.

Ha moJyibiepHBIX CHCTEMaX 3HAYMTENIbHBI SKCILTyaTallHOHHBIC PACcXOJIbl 1O Tie-
peKayvKe BOJBI HACOCHBIMH CTAHIIMSIMU, TIO3TOMY TIPHHUMAIOT BCE MEPHI K CHIDKCHHIO
KOJTMYECTBA TIEPEKAYMBAEMON BOJABI W YBEIUYCHHUIO 0 MAKCHUMyMa CaMOTEYHOTO
cOpoca Bojibl. JIJIsT 3TOr0 OCyIIaeMbIe TEPPUTOPHH CO CTOPOHBI MIPUIICTAIOIINX BOJIO-
cOOPOB OTPaKAAFOT HATOPHBIMY U JIOBUNMH KaHAJaMH, KOTOPBIE CAMOTEKOM OTBOJIST
BOJIY 3a MPeJeIIbl MojbaepoB (cMm. puc. 3.8).

OcymuTenabHas Wi OCYIUTEIbHO-YBIAXHUTEIbHAS CETh, CIOCOOBI OCYIICHUS
Y YBIQKHEHHUS Ha TMOJBACPHBIX CHCTEMaX MOYTH HE OTIMYAIOTCS OT OOBIYHBIX OCY-
IIMTENIbHBIX cUcTeM. OMHAKO JJII YMCHBIIICHUS BBICOTHI IMOJbEMa BOJIBI HACOCAMHM
MarvcTpajbHbIe W JAPyTrHe KaHAJIbl MPOSKTUPYIOT Oosiee MeiakuMu (0e3 W3IUIIHEro
3arIy0JIeHUs) ¥ ¢ MUHUMAJIbHBIMU YKIIOHAMH.

Pa3mepsl OCYIIUTENBHBIX KaHAIOB MIPUHUMAIOT TAaKUMH, YTOOBI TIPH MPOITYCKE
JIETHUX MaBOJIKOBBIX PACXOJ0B HE JIOMYCKAIOCh MOATOILICHUE, T. €. PACYCTHBIA TOpH-
30HT B KaHajax nojuepkuBaics Obl Ha 0,4..., 0,5v Hmwke 6poBku. Kpome Toro, ka-
HAJIBI IPOBEPSIOT Ha MPOITYCK OBITOBBIX (MEXKEHHBIX) PACXOJIOB C IIEIBIO HEIOMYIIe-

HHA ITOAIIOPOB, 3aUJICHUA U 3apaCTaHHA HX.

Koncmpykyuu ocymumensnvlx HACOCHbIX CIAHYUTL

Ha nonpaepHbIx cuctemax, Kak MpaBUilo, IPOEKTUPYIOT CMAyUOHApPHblEe Ha-
COCHbIE CTaHIUU. [lepedsudicHble HACOCHBIE CTAHIIUU MOXHO MPOEKTUPOBATH B BUJIE
MCKIIFOUYEHHUS B CIIy4asix PEIKOW M HE €XKEroJHO HaOIIoAatoencs: MoTpeOHOCTH B OT-

KadKC BOJHI.
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CrannoHapHble HACOCHBIE CTAHIIMK PAa3MEIIA0T B CAMBIX TOHMKEHHBIX MECTaxX
moJibJiepa B qamM0ax wid BOJIHM3U HUX. B0103a00phl MOTYT OBITH COBMEHIEHHOTO (CO
3aHKMEM HACOCHOMW CTAHIIUH), Pa3eIbHOTO WM MOJypa3ebHOIO THIIA.

B ycnoBusx O0JIBIIKMX M YAaCTO U3MEHSIOLIMXCS PACXOJ0B U HEOOIBIION BBICO-
ThI MOJbeMa OOJBIIMHCTBO HACOCHBIX CTAHLMNA B HACTOSIIEE BPEMS MPOEKTUPYIOT C
OCEBBIMHM BEPTHUKAJIILHBIMUA HACOCAMM THUINA. 3AaHUS MPOSKTUPYIOT KAMEPHOIO THUIIA C
CyXHMH ITOMEIIEHHUSIMU I HACOCOB WJIM ¢ MOKpOU KaMmepou. [loa3emMHyto yacTh BbI-
MOJIHAIOT U3 MOHOJIUTHOTO keje300€ToHa, HAA3EMHYIO - U3 KUpIHUYa UM COOPHOTO
xene3zo0erona (puc. 3.11).

Hapsiny ¢ oceBbIMU BEpTHKaJIbHBIMM HACOCAMH Ha MOJIBAEPHBIX CUCTEMAX Y K-
paunsl, benopyccuu u [Mpubdantuiickux rocygapcTB Havaad NPUMEHSTh MOTPYKHBIE
KancynapHbIe dnekTpoHacockl tuma OIIB 2500-4,2;koTopbie ycTaHABIWBAIOT HETIO-
CPEICTBEHHO B KaHaJaX, 0€3 31aHnui HaCOCHBIX cTaHImid (puc. 3.12).IIpenmyiiectBo
ATUX HACOCOB 3aKJIIOYAETCS B MPOCTOTE YCTPOMCTBA M IKCILTyaTalluu, B OoJjiee HU3-

KOW CTOMMOCTH CTPOUTEIIBCTBA.

R BER

1T
=

Puc. 3.11 -HacocHas cTtanus moixypasaeabHOTO THIA:
1 - koHyesas wacmv Ma2uCMparbHO20 KaAHANA; 2 - COpoyoepIHCUBAIOWasl pe-
wemxa; 3 - nazvl 015 3amMeopPos U peulemox; 4 - 30anue HacocHoU cCmanyuu,
S -anekmpoosuzamenv; 6 - ocegoil Hacoc; 1 - HANOPHbBIU MPYOONPOBOO;
8 -oamba; 9 - svinyckuou konooey; 10 - omeooswuii  kanan
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Puc. 3.12 -Hacocnas ctanuus ¢ KancyJabHbIMH HACOCAMHU:
a - paszpes no |-l; 6 - naan; 1 - ycmve macucmpanvroeo kanana,
2 - copoyodeparcusaroujas peuwemra; 3 - KAnCynibHblll 91eKmMpoHaAcoc,
4 - nanopuwlil mpyoonposoo; S - zemisanas damoda; 6 - 8bINYCKHAS Kamepa,
1 - omeooawull Kanan

LleHTpoOE)KHBIE HACOCHI, UMEIOIINE OOJBLIYIO BBICOTY MOJBEMA, JUISl OCYLIU-
TEJIbHBIX HACOCHBIX CTAHLIMN MaJIOIPUTOJIHBI, TaK Kak oHU padoraroT ¢ Hu3kum KII/I.

M3-3a 00ab1I0M HEPAaBHOMEPHOCTH PabOThl OCYLIMTENbHBIX HACOCHBIX CTaH-
Uil Ha HUX YCTaHABJIMBAIOT HE OJIMH HACOC MAKCHUMAaJIbHOM MPOU3BOIUTEIBHOCTH,
AKCIUTyaTalusi KOTOPOro HEBBITOJIHA MIPU MAJIBIX pacxojax, a 2-4 MeHblIel Npou3Bo-
JTUTENBHOCTH, KOTOPBIE BCE BMECTE Pa0OTAIOT TOJBKO MPU OTKAYKE MaBOJKOBBIX BOJI.
B TeueHune ke BereTallMoOHHOTO MEPHOJAa MOXKET padoTaTh TOJIBKO OJIMH HACOC, a OC-
TaJbHble OyIyT MPOXOAUTH NPO(YUIAKTHUECKHI PEMOHT. MOXXHO TaKKe€ HAaCOCHYIO
CTaHLMIO OTKJIIOYUTh MOJHOCTBIO.

HacocHble cTaHIum ciaenyeT IpOeKTUPOBATh JBYXCTOPOHHEIO JEHUCTBUS, YTO
MIO3BOJIUT HE TOJBKO YJAISATh U30BITOUHBIE BOJIBI C MOJBAEPA, HO U MOJABAaTh BOAY B
KaHaJjbl U3 BOJAONPUEMHHUKA JIIsl YBIA)KHEHUS.

MHorue HacOCHbIE CTaHIMU B HACTOSIIEE BPEMsI aBTOMATU3UPOBAHBI - BKIIIO-

YJarO0TCA W BBIKIIIOYAIOTCA HPU HAWBBICHIMX W HAWMHU3IMHNUX NOIMYCKACMBIX I'OPU30HTAX

BOJBI B OJBO/ISIINX KaHaIaxX.
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3.4. PekoOHCTPYKUMA THIPOMETHOPATHBHBIX CHCTEM.

OcHoOBHBIC 3212491 U HE00X0AMMbIe MePONIPUATHS

CrpoutenbHble pabOThl CIEAYET OPraHU30BLIBATH UCXOHSI M3 TEXHUUYECKHUX
pEICHUI MPOEKTOB PEKOHCTPYKIIUHU U MEPE0O0PYyI0BAHUS MEIMOPATUBHBIX CUCTEM.

B npoekrte BblnonHEHHUS pabOT MO PEKOHCTPYKIIMU MEIHMOPATUBHBIX CHCTEM
cleAyeT MpeaycMaTpuBaTh, KpOME OOILIEHPUHSTHIX MPABUI NPOBEACHUS CTPOUTEIb-
HBIX palOT, pacyeThl JIIUTEIbHOCTH PEKOHCTPYKIUU U 3aHSATOCTH CTPOUTEILHON Op-
raHu3aluy Ha TOT MEPHO/JI, KOrJa MO YCIOBUAM CEIbCKOXO3SIMCTBEHHOTO HCIOJIb30-
BaHUSI MEJIMOPUPYEMBIX 3€MENb BBIIOJIHEHUE CTPOUTENBHBIX PadOT HA CHUCTEME HE
npeaycMaTpuBaeTcs.

JIMUTEeNbHOCTh PEKOHCTPYKIIMUA OPOCUTEIBHBIX CHUCTEM OMpPEAeIsieTCsl, B OC-
HOBHOM, JIByMs (paKTOpamu:

- BO3MOHOCTBIO OTBEACHUS 3€MEIIb 0] PEKOHCTPYKIIUIO HA MPOTKEHUU BE-
reTalMOHHOIO MEePUO/Ia,;

- KOMIUIEKCOM HAMEUYEHHBIX CTPOMUTEIIbHO-MOHTAXKHBIX PabOT, KOTOpBIE CO-
CTOSIT U3 TaKUX BUJIOB: pabOThl HA KaHaJlaX U COOPYKEHUSX, PEKOHCTPYKIIUIO KOTO-
PBIX MOKHO OCYIIECTBUTH TOJIBKO B MEKBETETALlMOHHBIN MEpHOJI, U pabOThl Ha BCEX
OPYTUX KaHajlaX, COOPYXEHHUSIX M BJEMEHTaX CUCTEMbI, PEKOHCTPYKIHUIO KOTOPBIX
MOYHO OCYIIECTBJISITh HA MIPOTSKEHUU BCETO roJ1a.

PaccunThiBasi MIMTENbHOCTh PEKOHCTPYKLMH, JEJIEHUE MO TOJaM KaluTajlb-
HBIX BJIOKEHHM U 00BEMBI CTPOUTEIbHO-MOHTAXKHBIX pa0OT, MIOMIATU MEIUOpUpYe-
MBIX 3€Me€Jlb, KOTOpbIE MOMJIEKAT PEKOHCTPYKIIMHU, OMPENENsAs CPOKH BBEICHUS B
JEHUCTBHE MOIIIHOCTEN U OCHOBHBIX (POHIOB, HEOOXOIMMO YUYUTHIBATH TAKUE YCIOBUSI:

- PEKOHCTPYKITUS CHCTEM IUIOmaabio cBeime 2502a nomKHA BBITIOHITHCS HA
HPOTSDKEHUH To/ia (B BEreTal[MOHHBINA ¥ MEKBETCTAIIMOHHBIN MTEPHOJIBI);

- MEJIMOPUPYEMBIE IUIOLIAAM, HAa KOTOPBIX CHUCTEMA PEKOHCTPYUPYETCS B
MEKBETreTallMOHHBIN MEepUoJ], HE JOJLKHBI UCKIIOYATHCS U3 CEIbCKOXO3SIHCTBEHHOTO
o0opoTa; CTpouTeabHbIe PabOThl HA TaKWX 3eMJISIX CJEAyeT 3aKaHUYMBaTh K Hadaly

BETeTaINH,
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- 36MJIM, Ha KOTOPBIX CUCTEMA PEKOHCTPYHUPYETCS HA NMPOTSIKEHUU BEreTalln-
OHHOI'O MEPHOJIa, JOJKHBI OBITh M3BATHI U3 CEIIbCKOXO3MCTBEHHOr0 00OpOTa Ha

OJIMH TOI.

Tounocmo cmpoumenbscmea U peKOHCmMpPYKuuu zudpomexnuueacux coopy-

HCeHuul meiuopamueHslx cucmem

Br16op kiacca TOYHOCTH OMPENENseTCsl KJIaCCOM KamUTaIbHOCTU CETEBBIX CO-
OPY>KECHUH.

Knaccel TOYHOCTH CETEBBIX COOPYKEHUM, KOTOPBIMH CIEAYET PYKOBOACTBO-
BaTbCA MPHU pa3pabOTKe TEXHOJOTMYECKUX KapT HA MOHTaXX CETEBBIX COOPYKEHUH,

npuBeaeHHbIC B Ta0. 3.1.

Ta6muma 3.1 -Knacchl TOYHOCTH CETEBBIX COOPYKEHUI

Knacc kanumanvrnocmu cemegoix Knacc mounocmu cemesuwix
COOpYIHCeHUL COOPYIHCEHUIL
3 3-4
IIpumeuanue. Knacc mounocmu monmasica cemegulx coopyscenuti 2-4 knaccos, komopwie
CMpOSAMCs U3 COOPHBIX dHcene300emoHHbIX demaleli U KOHCMPYKYULL, NPUHUMAIOM PAGHBIM
Kraccy coopysceHull.

B TtexHOnIOrn4Yeckux KapTaX Ha CTPOUTCIBCTBO U MOHTAXK CCTCBBIX COOPYIKCE-

HUH JOJOKHBI OBITh YCTAHOBJIEHHBIE JOMYCKHU:
- Ha pO30MBOYHBIE I€OIE3UUECKUE PAOOTHI;
- Ha YCTAHOBJIEHHE HJIEMEHTOB COOPYKEHUH.

[Ipu ompeneneHny BeIUYMH AOIMYCKOB cienyeT pykoBojactBoBaThesi ['OCT

21778 T'OCT 21779,1'0OCT1780.
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3.5. Opo3ust rpynToB. Cniocodsl 60pbLObI ¢ Ipo3ueii

CMBIB, pa3MbIB 10YB, 00pa30BaHUE OBPAroB BCIEACTBUE HEYPETYIUPOBAHHOIO
IIOBEPXHOCTHOTO CTOKa TaJOW, TOXKIEBOM M JIMBHEBOM BOJOM HA3bIBACTCS BOAHOM
po3ueil Mo4B.

Exxeromueiii mouBeHHBIH cMBIB ¢ mosieir u mactouny CHI' cocraBisieT 0Ko0i10
1800 mmH.T. B pesynpTaTe 3TOT0 MOYBHI TEPSIOT OKOJIO 5,4 MutH.T a3ota, 1,8 MuH. T
dbochopa, 36 MITH. T Kallusi 1 MHOTO JIPYTUX MUTATEIBHBIX 3JIEMEHTOB. Takoro Koju-
YEeCTBA MUTATEIBHBIX BEIIECTB BIIOJIHE TOCTaTOYHO JJist osryaeHus: 180mutH. T 3epHa.
DpOIUPOBAHHBIE MOYBBI XapPaAKTEPU3YIOTCS MOHMKEHHBIM COJIEPKAHUEM Tymyca H,
KaK CJICICTBUE, HE OJaronpusiTHBIMU BBOJHO-BO3IYIITHBIMU M TEIJIOBBHIMU CBOWMCTBA-
MU, TOBBIIMICHHBIM KO3(PHUIMEHTOM MOBEPXHOCTHOTO CTOKA, MOHUKEHHOW >KHU3HE-
NEATEIbHOCTHI0O MUKPOOPTaHU3MOB.

IIo mpouCXOXKAEHUIO PAZIUYAOT HPUPOOHVIO U UPPULAYUOHHYIO DPO3UIO.
[Ipupoanast 3po3us OpOUCXOAUT MO ACHCTBUEM aTMOC(EPHBIX OCAIKOB, a UppUTra-
IIMOHHAs BO3HUKAET BCJICACTBHUE ACITCIbHOCTH YEJIOBEKA.

ITo xapakTepy BO3I€UCTBHS BOJBI HA ITIOYBY PA3IUYAIOT KANEIbHYI0, NOBEPXHO-
CMHYI0, TUHEUHYI0 U HOO3EMHYI0 IPO3HIO.

KaneabHasi 3po3usi — 3TO MPOLECC pa3pylLlICHUs: MOYBbI OT YJIAPHOTO JIEUCT-
BUSI Kamlesb 0K WK JUBHA. JJi1 mpeaynpekeHus KaneiabHoi 3po3un HeoOXou-
MO TIPUMEHSTH TTOYBO3aITUTHBIE CEBOOOOPOTHI C MHOTOJIETHUMH TPaBaMU.

IToBepxHOCTHAs 3PO3USA — IPOLECC CMbIBA BEPXHUX CJIOEB IPYHTA HEPETYJIN-
POBaHHBIM TOBEPXHOCTHBIM CTOKOM, BCJIEACTBUE YETO 00OPa3yIOTCsl CMbITHIE ITOYBHI C
YKOpPOYCHHBIM nipodusiemM. Boja co CKIIOHOB CTeKaeT CTPYSIMU, KOTOPBIE M BBI3BIBAIOT
CMBIB MOBEPXHOCTHOTrO cJosi oYBkI. [locne Benamku win oOpaOOTKH MOYBBI KyJlb-
TUBATOPOM CTPYHHBIC Pa3MbIBbl 3aPaBHUBAIOTCS, IOATOMY 3pO3HUs MPOTEKAET CHaYa-
Jla He3aMeTHO. B mocnieayroiine nepuoibl CHEroTasHUSI U JIUBHEBBIX JIOXKJEU CMbIB
MOYBBI BO3OOHOBIISAECTCS, B PE3YJIbTATE MAXOTHBIN CJIOW MOCTENEHHO CHOCUTCS U €r0

MOITHOCTb YMCHbIIACTCH.
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B 3aBUCMMOCTH OT BEIMYHMHBI CMBITOTO CJOSI BBLACIAIOT €i1abo-, CpeiHe- W
CUJIbHOCMBITBIE IIOYBBI, @ UHOT'1a —H OYEHb CUJIBHO CMBITHIE ITOYBBI.

JIns npeaynpexIeHus MI0CKOCTHOM 3pO3UH MPOBOJAT arpo-, JIECO- U TUJIPO-
MEJMOPATUBHBIE MEPOIIPUATHS.

Jluneiinasi niaM riyOMHHAsi 3PO3Msl — IPOLIECC pa3pyllIeHHs] TpyHTa Oojee
3HAUUTETBHBIMU MOTOKAMHU BOJIbI, KOTOpBIE YIIyOJISIOTCS B MOPOJIbI, 3ajeraroiime
noJ maxoTHbIM cioeMm. OOpa3oBaBiinecs mpomMounsl rmyouHoit 40...50cm He MoryT
OBITh CHUBEIMPOBAHbI OOBIYHOM BcHamkoil. Eciu mpoMouHy CBOEBpEeMEHHO HeE 3a-
ChINaTh, OHA, KaK IMPABUJIO, CO BPEMEHEM NIEPEPACTET B OBpAr.

boprba ¢ 3po3ueli Ha 3TOM CTaJiUK 3aKIIF0YAETCS B 3aCBIIKE IPOMOUH IPYHTOM,
3aceBe TPaB.

Pa3BuThIil OBpar uMeeT BEpIIMHY, YCThe, KOHYC BBIHOCA, IHO, PYCJI0, OTKOCHI U
OpOBKH.

IHox3emHast 3po3usi IPOUCXOAUT HEMOCPEICTBEHHO MO KPYTHIMUA BEPTUKAIIb-
HBIMU OTKOCaMH OBparoB, B MECTAaX, IJI€ TPYHTBI COJAEPKAT JIETKOPACTBOPUMBIE COJIU
(rurc, kapOoHaThl). ['pyHTOBBIC BOJBI PACTBOPSIFOT COJIM, 00pa3ysl MycTOThl. [ pyHT
ocenaet, 00pa3yst Ha moBepxHocTH Omtoaua. [lpu ganbHeleM pa3BUTHH MTOA3EMHOM
APO3UH MPOUCXOAT 00BANIBI TPYHTA, 00pa30BaHUE OTBEPIIKOB OBPAroB.

IIo Temny nmosiBJIeHHMSI SPO3UI0 MTOYB PA3JEIAIOT HA HOPMAILHYIO U YCKOPEH-
Hyto. HopmaiibHast 3po3usi — KOI/Ia CHOC IOYBBI HE IPEBBIIIAET TEMIIA I0YBOOOpa3o-
BaHHU, @ YCKOPEHHAasi — KOTJJa CHOC MOYBHI MPEBBIIIAET TEMIT TOYBOOOPA30BATENHHO-
ro mpolecca, B pe3yJibTaTe 4ero CHUKaeTcs MoYBeHHoe monopoaue. Hepenko Hop-
MaJbHYIO 3PO3HI0 Ha3bIBAKOT ECTECTBEHHOM MJIM T'€0JOTMYECKOH, a YCKOPEHHYIO - aH-
TPOIOTEHHOM.

[IposiBIEHUIO YCKOPEHHOM 3pO3HH CIIOCOOCTBYIOT CIEAYIOIINE NPUPOIHBIE yC-
JIOBUS:

- OoJplIME 3amackl BOJbI B CHETE NEpe/l CHErOTassHUEeM U MHTEHCUBHOE CHETO-
TasiHAE Ha CKJIOHAX C KOKHOM M 3alaJHON 3KCIIO3ULHUSIMU;

- 0OJIbIIIOE KOJIMYECTBO OCAJKOB, BHIMAJAIONUIUX 32 OJUH JOXKIb B MEPHUOIBI,

KOTJ1a IMo4YBa HE MOKPhITA PACTUTCIIBHOCTHIO,
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- HAJINYUE JITTMHHBIX CKJIOHOB OOJIbIIION KPYTU3HBI (5...1(9 u 0osee);

- HaJM4ue cJIadOoNpOHUIAEMBIX OECCTPYKTYPHBIX MOYB MJIM JETKUX ME€CYAHBIX
[IOYB, MOJCTUIAEMBIX Ha HEOOJBIION INIyOMHE TPYHTaMHU C HM3KOH BOAOIPOHHUIIAC-
MOCTBIO;

- HaJM4yue MOJCTHIAILIUX MOPOJA CO CJIa0b0H CONPOTUBISAEMOCTbIO Pa3MbIBY
(7eccrl, mecku u ap.);

- Pa3pEKEHHBIN PACTUTENIBHBIN MOKPOB, HE CLOCOOHBIN MOJHOCTHIO 3AIUTUTh
[IOYBY OT JPO3HUHU.

OpnHako NpUPOIHBIE YCIOBHS CO3MAIOT JIMIIL IPEANOCHUIKU JJIsI BOSHUKHOBE-
HUsI YCKOPEHHOM 9PO3UH, HO HETIOCPEACTBEHHON ITPUYNHON €€ SIBJICHUS SIBIISECTCS He-
[paBUJIbHAs POU3BOCTBEHHAS JCIATEIBHOCTD YEJI0BEKA, B IIPOLIECCE KOTOPOM OH HE
YYUTBIBAET IPUPOJHBIX 3AKOHOMEPHOCTEN SBJICHUM.

JUIs 3aIUThl TIOYBBI OT 3PO3UH IIPUMEHSIOTCS CIEAYIOIME MPOTUBO3PO3UOH-
HbIE MEPONPHATHUS. OP2aAHUAYUOHHO-XO3AUCMBEHHbIE, ACPOMENUOPAMUEHDbIE, 1eCO-
Menuopamuenvie U 2UOPOMENUOPATNUBHDLE.

Opranu3anMoOHHO-X03AHCTBEHHbIE MEPOIPUATUS NPEAYCMATPUBAOT CO37a-
HHE€ YCIIOBHM JUIsl NMPENOTBPALICHUS U IIPEKPAIICHHUS SPO3MOHHBIX IIPOLIECCOB, pa-
UOHAJIBHOI'O HCIIOJIB30BAaHUS 3€MENb U MOBBIICHUS IUIOAOPOAXs 104YB. Meponpusi-
THS 3TOU TPYIIIBI BKJIFOYAKOT!

1. IlpaBriibHBIA BBIOOP HaIpaBiIEHUS BEACHUS CEJIBCKOTO XO35MCTBA U CEBO-
00OpOTOB; palMOHAIBHOE Pa3MEILIEHUE IMOYBO3AILUTHBIX CEBOOOOPOTOB, Y4aCTKOB
M0JI TOJIE3AIIUTHBIE, BOJOPETYJIUPYIOIINE U OBPAKHO-OAJOYHbIE HACAXKICHUS Ha
3eMJISIX, TJI€ UMEETCS] OIIACHOCTB ITOSIBIICHUS DPO3UMU.

2. PanimoHanbHOE pa3MeIIeHUE U CTPOUTEIILCTBO JOPOKHOM ceTu (oporu ciie-
IOyeT MPOKJIaAbIBATh 10 CTOKOPACCEUBAIOUIUM JIEMEHTaM peibe(a; KIOBEThl — 3ace-
BaTh MHOTOJICTHUMH TPAaBaMH).

3. IIpaBuibHY0 IUIAHUPOBKY TEPPUTOPUH IOCENIKOB M OKPYXKAIOIIMX €ro 3e-
MEJb.

4. PazmernieHue mojei JJIMHHOW CTOPOHOM BJ10JIb TOPU30HTANIEH MECTHOCTH.
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ArpoMeIMOpPaTHBHBIE TIPOTHBOIPO3UITHBIE MEPONPHUATHUS MPEACTABIAIOT CO-
00l mpueMbl TPOTUBOIPO3NOHHON TEXHOJOTUU BO3/ACIBIBAHUS KYJIbTYp Ha CKJIOHAX.
K HMM oTHOCSTCS!

1. ®uTomMennopaTUBHbBIE arpOHOMHYECKUE MPUEMBI, KOTOpPbIE MpeaycMaTpH-
BAIOT BbIPALIMBAHUE MHOTI'OJIETHUX TPaB U OJHOJIETHUX KYJIbTYp JJIS 3aLIUTHI IIOYB OT
9PO3UH, BOCCTAHOBJIEHHUS €€ TUIOA0POIUS.

2. [lpueMbl TPOTUBOIPO3MOHHON 00paboTKM TOYB (KOHTypHas 00paboTKa,
riyOoKasi BCIIalllKa, IeJieBaHue, KPOTOBAHUE U JIP.), HAIIPABJICHHBIC HA 3aJiepKaHUC
Y HAaKOTUJICHUE BJIard B MIOYBE.

3. CnenuanbHble TPUEMBI 3aJIepKaHusl CHETa W PEryJIMpPOBaHUS CHETOTasHUS
(paccTaHOBKa IIMTOB, BAJIKOBAHUE CHETa, MOJIOCHAS YKaTKa CHera U Jip.).

4. BHeceHHe YBETUYECHHBIX /103 OPraHUYECKUX, MUHEPAIbHBIX U MHKPOY100-
pPEHMI, N3BECTKOBAHNE KHUCIBIX CMBITBIX MOYB M I'MIICOBAHUE 3aCOJIEHHBIX CMBITHIX
IIOYB.

JlecomenmopaTuBHbIE IPOTUBOIPO3HMOHHBIE MEPOTPUATHUS XaPAKTEPUYIOTCS
BOJIOPETYJIUPYIOLIEH U KOJbMATUPYIOLIEH POJIbIO JIECHOW MOACTUIIKH, BETPOJIOMHBIM
JEeMCTBHEM, CIIOCOOCTBYIOIIKUM 00Jiee paBHOMEPHOMY PACTIPEACICHUIO 3eMHBIX OCal-
KOB U CHETOTAsIHUIO, CHUKEHHIO BEJIMYMHBI UCIIAPEHUS C IOBEPXHOCTH MOYB.

[To MennopaTUBHOMY BO3AEMCTBHIO UX PA3AEISAIOT HA CIEAYIOLIUE BUbIL:

1. Berpo3amuTHbIe JECHbBIE TOJOCHI, 3aKIaIbIBAEMbIe Ha PABHUHHBIX y4acTKax
pesbeda 1 Ha MOJOruX CKIOHAX IO IPaHULAM M0Jeil ceBOOOOPOTOB.

2. IIpoTHBOAPO3UOHHBIE JIECHBIE, KyCTAPHUKOBBIE M JIECOKYCTApPHUKOBBIE IIO-
JIOCHI, 3aKJ1a/IbIBAEMbIE TIOTIEPEK CKIIOHOB BIOJb TPAHUI] CEBOOOOPOTOB.

3. [IproBpakHbIE JIECHBIE MIOJIOCHI.

4. JlecoHacaXIeHUsI U KyCTapHUKOBBIE HACAKACHHS MO OTKOCAM U JHHILIAM
OBparos.

5. O6neceHne CUIbHO Pa3MbIThIX, a TAKXKE OYEHb KPYThIX CKIOHOB, HEPUTOJI-
HBIX JJIS1 CEJIbCKOXO03SICTBEHHOTO NCIOJIb30BAHUA.

6. Bogo3amuTHble JECHBIE U KYCTAPHUKOBBIE HACAXKIEHUSI BOKPYT BOJIOEMOB U

1o Oeperam pek, a TaKKe BJI0JIb OPOCUTENIBHBIX U COPOCHBIX KaHAJIOB.
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I'uapomesimopaTuBHbIE TPOTHBOIPO3HOHHBIE MEPOTPUITHS TPEAYCMATPH-
BalOT WCIIOJH30BAHUE THUAPOTEXHUYECKUX COOPYKECHHH, MPpeAHA3HAYCHHBIX IS pe-
T'YJIUPOBAHUS TTOBEPXHOCTHOTO CTOKA M 3aKPETUICHHS OBPaXKHO-0AJIOYHBIX CHUCTEM, a
TaK)Xe MPOM3BOJCTBO PadOT, CBA3aHHBIX C MEIHOpaIiell pa3pymeHHbIX dPO3HUeH 3e-
MEJIb 1 OCBOCHHEM KPYTBIX CKJIOHOB (3aChIlKa IPOMOMH M OBPAaroB, BHINOJIaKHBAHHE
(crimaxxuBaHHE) OTKOCOB OBPAroB, IJIAaHMPOBKA CKJIOHOB, TEPPaCHPOBAHHUE U JP. ).

B 3aBucHMOCTH OT Ha3HAYCHWS THAPOTEXHUYECKHUE COOPYKEHUS IEIATCS Ha
80003a0epacusarowue, 8000HanpasiIgowue, 86000copoctvle U 0oHHvle. OHU cO3/a-
IOTCSI COOTBETCTBEHHO Ha BOJOCOOPHOM TUIOIIAAM, B BEPIIMHAX 0aI0K, OBPAroB | IO
IHY TUAPOrpaPUIECKOMl CETH.

Bono3anep:xuBamoinme coOpyKeHHsI PETyJIUPYIOT IMOBEPXHOCTHBIH CTOK ITy-
TEM ero 3aJep>KUBAHMS M TIOCTCTICHHOTO OTBOJA WJIM WCITOJIB30BAHUS ISl YBIIAXKHE-
HUS 1T0YBBI. K HUM OTHOCSITCS BaJIbI-TEPPAChl M BOJI033 ISP KUBAIOIINEC BaJIbI-KaHABHI.

Topuszonmanvuvle eanvi-meppacvl COOPYKAIOT Ha 00padaThIBaeMBIX CKIIOHAX,
B CaJiax, Ha y4acCTKax 3aJIy>KCHUS MPHU YKIOHAX JI0 6° ua XOpOIIIO BOJOTIPOHUIIAEMBIX
IOYBaX, MPEUMYIIECTBEHHO B 30HAX HEJOCTATOYHOTO M YMEPEHHOTO YBIAKHCHHMS.
Bricoty Bana mpuanmarot 0,3...0,6M, 3amoxenue BepxoBoro orkoca — 1:8...1:10,a
HU30BOTO — 1:4...1:6.9T0 MO3BOJISICT CEIBCKOXO3MCTBEHHBIM MaIlIMHAM JIETKO TIpe-

0J10JIEBATh Bajl MpU 00pabOTKe MoYBLI U yoopke ypoxas (puc. 3.13).

/
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Puc. 3.13 -['opusoHTaNIBHBIC BabI-TEppackl: 1 - Ball; 2 - IpyI0K

OTO MO3BOJSET CEJIbCKOXO3SICTBEHHBIM MAIMHAM JIETKO IPEO0JI0JIEBATh BaJl
pu 00pabOTKe MOYBBI U YOOPKE ypOXKas.

Banvi-meppacwvl CTOAT 110 TOPU30HTAISIM MECTHOCTU II0 BO3MOKHOCTH C MH-
HUMAaJIbHBIM KOJINYECTBOM M3THOOB M MapajielbHO OJMH K JApyromy. PaccrosiHue
MEXy HUMH YCTaHABIMBAIOT B PE3yJbTaTe I'MAPOJIOIMYECKUX PACUETOB U MPUHU-

MarOT KPaTHbIM 3aXBaTy OCHOBHBIX CEIbCKOXO03S1MCTBEHHbBIX OpYILHﬁ.
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Haxknonnvie anvi-meppacsl CO31a10T B YCIOBHIX U30BITOYHOTO YBIAKHEHUS U
MpU HAIMYUW TSOKEIBIX MAJTOBOJONPOHUIIAEMBIX MMOYB JJISI YMEHBIIECHUS CKOPOCTH
CTEKaHHs TTOBEPXHOCTHBIX BOJ HA CKIOHAX 10 8. OHHU MPEACTaBISIOT COOOH Babl C
MIUPOKUM OCHOBaHUEM (3...6 M), hopMuUpyemble yTeM CABHTAHHS 3€MJIA C OJHOM
WM JIByX CTOpPOH. BwicoTy Banma u riyoumHy mnpyaka npuHumaroT ot 0,3 1o 0,6 m.
BriemMKy enaroT MUpOKOH, C MaJIbIM YKIIOHOM.

Taxue BajbI-Teppacsl yCTPAauBaAIOT MO HEKOTOPHIM yIJIOM K TOPH3OHTAJSIM C
HeOobInM Tpoa0bHBIM yKiIoHOM (0,001...0,005)4T00BI COPOCUTH YACTh BOJIBI.

Banbi-Teppacel cTposaT mpu momomm IuryroB odmero HazHaueHus ([TH-4-35,
[TH-3-40 u np.), o6opotHbIX TwIyroB (IIOH-3-40 1 ap.), HCKITIOYAOIMIUX XOJIOCTHIC
poxosl, nputienHbix peiaepon (J-20A) u aBrorpeitnepos (JI-598A, /I-710A) wu
Oynpao3epa. Haubonee mumpokoe pacrnpocTpaHeHue npu (OpMUPOBAHUM BajoOB IO-
JTy4YuT KOMOMHUPOBAHHBINA CIIOCO0, COUETAIONINi paboTy MaxOTHOTO U TPEHICPHOTO
arperaros.

Boooszaodeporcusarowue 6anvl CTpOAT, YTOOBI MPHUOCTAHOBUTH POCT OBPAroB.
CoopykeHue COCTOUT M3 Tejla Baja, KOPHITOOOpa3HOW BBIEMKH-KaHABBI, IIIOP, TIe-

pPEMBIYEK, BOJIOBBIITYCKOB U BOJ1000X00B (puc. 3.14).

Puc. 3.14 -Pa3menienre Bo103aIepKUBAIOIIETO Bala-KaHaBbl Y BEPIIMHEI OBpara:
1 - ogpac; 2 - npuospasicnas necononoca; 3 - nepeausnas wnopa; 4 - 600000x00;,
5 -npyook; 6 - nepemviuka; [ - 60008vinyck; 8 - 60003adeparicusarowull 8al-KaHaAsa,
9 - enyxas wnopa; 10 -kweem (kanasa); 11 - konyesoui 6odocopoc

Teno Bana ynepuBaet BOly, KOTOpasi coOMpaeTcs nepes; HUM B MPYAKE MOce
OISl WK TasiHus cHera. YToObl Bojia U3 MpyJika HE 00TeKalla Ball, HA €ro KOHIIAaX

YCTPpanuBarOT 3CMJIIAHBIC ,HaM6BI—H_IHOpr. I_HHOpBI pacrojiararoT B IJIaHE OTHOCUTCIIb-
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HO Baja IOJ yIJIOM HE MEHEe 110...136 NPOTUB CKJIOHA, YTOOBI MX HE MOJIMbIBAJIA
BOJIa CO CTOPOHBI CyX0ro oTkoca. [Ipu 60ab110# 1IMHE Baja NpyaoK AT Horepey-
HbIMHU BajlaMH, TaK Ha3bIBAEMBIMU NIEPEMBIYKAMH, KOTOPBIE PACIIONATratOT NEPIEHIU-
KYJISIpHO Baity ¢ pacctosiHusMu mexay aumu 80...150m.

Bona, koropast 3agep:xuBaeTcsi B IpyaKe, PuibTpyeTcs: yepe3 ero AHO U 00KOo-
BbI€ MOBEPXHOCTU. [Ipyu 3HaUMTENBHON TIIyOMHE MpyJKa U CIa00l MPOHUIIAEMOCTH
IPyHTa JUIsl OTIOPOKHEHHUS MPYAKa YCTPAUBAIOT BOJOBBINYCKHU. Eciii npynok He B co-
CTOSIHMM MPUHATH BCIO BOAY, TO BO M30exaHue MepesiBa yepe3 rpedeHb Bajga U ero
pa3pylieHus B KOHIIE MITOPHI YCTPAUBAIOT BOJ000X0 ] mupuHOM 1,5...3M, KOTOpHIi
3aKPEIUISIIOT OCEBOM TpPaB, JEPHOM, XBOPOCTOM M JIPYTMMH MaTepuanamu. Pa3me-
[IAI0T BaJibl-KaHABbl HA MPHOBPAXKHOM Y4YacCTKE 10 TOPU3OHTAISIM MECTHOCTH BBILIE
pacTyuieil BepIIMHbBI OBpara U Ha BOJ0COOPHOM MIIOIIA/IH.

BoxoHanpagJisiionige coopy:keHHs1 (BOJOOTBOJISIIME Bajbl-KaHABbBI, PaCIIbl-
JIMTEIX CTOKOB, JIMBHEOTBO/IbI) HATPABJISIFOT MOBEPXHOCTHBIA CTOK K BOJI03a/ICPIKH-
BAIOIIMM WJIM BOJIOCOPOCHBIM COOPY>KEHUSIM HJIM PACCPENOTOYMBAIOT BOAHBIA MOTOK
Ha MeJKue pydyeiiku. OHU TakKe OTBOJAT CTOK OT JEUCTBYIOLIMX BEPIIMH U OTBEPIL-
KOB OBparoB M OT CKJIOHOB.

Boooomeooswue eanvi-kanagvl MpUMEHSIOT JJIA NIepexBaTa U 0TBOJIa MOBEPX-
HOCTHOT'O CTOKa OT OBPAaroB C OOJIBIIMM KOJUYeCTBOM OTBepiikoB (puc. 3.15),a

TAaKXKEC BBIIIOJIAXMBAHUHN HUX.

Puc. 3.15 -BomoorBoasiiue Bajibl-KaHABEL:
1 —so0ocopocnoe coopyacenue; 2 —80000meoOAWULL 8AN-KAHABA

[Tonepeunslit mpo@uiib Bajda TPUHUMAIOT TPANCHUUIATBHON WA TPEYTOIbHOM
(bopmbI ¢ BBIEMKOU TpeyrosbHOro ceueHusi. Cyxol OTKOC Bajia MPUHUMAIOT PaBHBIM

1...1,5,MOKpHIi 1 HIDKHANM OTKOC KaHaBwl — 1,5...2,0 BepxHmii oTKOC — 2...5.
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[MIupuna Bana mo rpedHo 2,5M. [lenecoobpa3Ho co3gaBaTh UX MPOXOAUMBIMA
JUTSI MEXaHU3MOB TIO THITY IIAPOKUX BAJIOB-JIOKOWH C MOIOoruMu oTkocamu 1:5...1:8,
HeOoubIon Tiryounsl — 0,5...0,6m npu mupune no gy 1...1,5m. OrmeTku rpebHs
BaJia MMPOCKTUPYIOT He MeHee YeM Ha 0,2 M BhIlIe pacyeTHOTO YPOBHS BOJBI MPU pac-
xonax mo 1 M° Ha cekynny u He Menee 0,4...0,5m npu pacxogax 1...10 M. UToObI
KaHaBa HE 3alJIMBaJIach, TPeOHIO Baja U JHY BHIEMKH IIPHUIAe€TCA YKIIOH, OJIM3KUN J10-
MyCTUMOMY Ha pa3MbIB 11 naHHbix mous (0,005...0,003).

3emuisiHble  paOOThI TPU CTPOUTENICTBE BaJIOB BBIMOJHAIOT OYJIbJI03€pOM,
rpeiiiepoM U KaTKoM 0e3 pydHbIX 10paboTok. BomooTBojsiue KaHaBbl TNIyOMHOU
50...60cM ycTpanBaroT mpy NOMOIIM MIJIAHTAKHOTO TLTYTA.

Pacnvinumenu cmoka yctpauBaroT JIJIsl pacCpeioTOUYCHUSI KOHIIEHTPUPOBAHHO-
r'0 BOJTHOTO MTOTOKA B €CTECTBEHHBIX JIOKOMHAX, Pa3beMHBIX O0PO3/axX, y OIyIIeK Jie-
COTIO0JIOC, TIO TI0JIEBBIM JIoporaM, uMmeromumM ykion 0,009 (O,g) u Oouiee.

OHu npeACTaBISAIOT COO0N 3eMIISIHbIE BAJIMKH, NIEPErOPAKUBAIOIINE JOKOUHY
o7 yriaoM 45’ K HammpaBICHHIO OCH BOJOTOKA, BBHIBOISIIME CTOK HA HPHIICTAIOIIUIA
ckiaon (puc. 3.16). Beicora BamukoB — 0,3...0,5Mm. Ceuenue BasioB-pacibUIdTEICH
JIeJaeTCsl TPEYroJIbHOW WM TpaneuuuiaibHol GOopMbI ¢ 3aoxkennemM oTkocoB 1:1,5.

PasMemarot pacnpuintenu mno jgoxounam yepe3 kaxapie 50...100m.

Puc. 3.16 -Cxema pacnonoxeHus pacubLINTENEH CTOKa MO JT0KOUHE

JIusneomeoowi MpCaACTaBJIAOT coOoi KaHaJIbl, THO 1 OTKOCHI KOTOPBIX 3aKpCII-

seHbl. OHu CIIyKatT IJIsd 6I>ICTpOFO O0TBOJa BOJBI.
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BonocopocHbie coopy:kenusi (OBICTPOTOKH, CTYIICHYAThIe W KOHCOJIBHBIC ITC-
penabl) ciykaT Juis cOpoca Ha JTHO OBpara BObI, TOCTYIAIOIICH Yepe3 BePIIMHHBIHN
nepenaj, v s ralieHus U30bITOYHONW PHEPrUu B HEMOCPEACTBEHHOM OJIM30CTH OT
COOPYKEHUS.

JIoHHBIE COOPY:KeHMS IO JHY OBPAaroB MPUMEHSIOT ISl MPEKPAIEHUs J1allb-
HEHIIIero pa3MbIBa U YBEIIMYEHHUS IIUPHUHBI PyClia, YMEHBIICHUS CKOPOCTH MOTOKOB,
MPEJOTBPAICHUS MOJAMBIBA COMPATAIONIMX BEPIIMHHBIX COOPYKEHUH, 3ajep KaHus
TBEPJOTO CTOKA.

[IpuMeHsIOT creayronme TUIBI JOHHBIX COOPYKEHUN: 3ampy/ibl, TOHHBIE Tie-
penaabl W MOPOTH, IUIOTHHBI. Tun 3amnpyn (TuieTHeBble, (hallMHHBIC, JICPEBSHHBIC,
3eMJISIHBIC, KAMEHHBIC MJIM OCTOHHBIC M T.II.) OMPEACISIOT UCXOMAS U3 HAJTMYUS MECT-
HBIX CTPOUTEIBHBIX MAaTEPUAJIOB, PACX0/1a BOJbI U MHXXEHEPHO-TEOJIOTUUECKUX YCIIO-
BUU MECTHOCTH.

CkJi10HOBBIE OBparu riayouHoi 10 5...6 M u anunoi g0 300...400m ¢ momra-
110 BojiocOoOpa He OoJiee S ra 11e1ecoo0pa3Ho YaCTUYHO MJIM MOJIHOCTBIO 3aChINaTh
TPYHTOM C COXPaHEHHEM PACTUTEIBHOTO CJIOSl HAa TOBEPXHOCTH.

KoMIuiekc mpoTHBO3PO3MOHHBIX MEPONPUATUI B OacceliHax 0ajlok HEoO0Xoau-
MO 3aBEpIIUTh MOCTPONKON MPYAOB, KOTOPbhIE MPEKPAIAIOT Pa3MbIBbI B OaJike, ¢ UC-
M0JIb30BAaHUEM JJI OPOLICHUSI aKKyMYJIUPOBAHHOTO B HUX MECTHOT'O CTOKA.

OCHOBHBIMH TIPENOCHUIKAMU Pa3BUTUS BOJHON 3pO3UMM HA OPOIIAEMBIX U
OCYIIAEMBIX 3EMJISIX SIBIIIOTCS: MPEBBIMICHUE TOMYCTUMBIX, U3 YCJIOBHUS pa3MbIBa,
CKOpPOCTEH JBMXKEHUS BOJbI B OOpO3/1aX U HA MOJIOCAX MPHU MOBEPXHOCTHOM IOJIUBE
Ha OOJBIIMX YKJIOHAX; MJIOXas MIAHUPOBKA MOBEPXHOCTH IMOJIMBHBIX YYaCTKOB; HE-
COOTBETCTBUE Ka4yeCTBA JIOK/ISA BBOIHO-(PU3UUECKAM CBOMCTBaM TMOYBBI (KPYITHBIC
Karulu JOK/Isl pa3pylialoT CTPYKTYpPHbBIEC arperathl MOYBbI, YMEHbIIIAs €€ BOAONPOHU-
I[a€MOCTh; MPU HHTEHCUBHOCTH O], MPEBBIIIAIONIEH BIUTHIBAIOIIYIO CIOCO0-
HOCTb TOYBBI, TOSIBJISIETCSI CJIOW HEBIUTABIICIHCS BOJbI, KOTOPHIA MPUBOAUT K IO-
BEPXHOCTHOM 3PO3WH); TMPOCKTUPOBAHUE U CTPOUTEIHCTBO OTKPHITOW OPOCUTEIILHOM
U OCYILIUTEIBHOM CETell M0 HAIPABJIICHUIO OOJIBIIUX YKIOHOB; OTCYTCTBUE BOJOCOOD-

HO-COPOCHOW CETH WJIM HEYAOBJIETBOPUTENIbHAS €€ IKCILTyaTanusi; 0oapmue (uibT-
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PALlMOHHBIE TOTEPU Y TEXHUYECKUE YTEUKH BOJIBI U3 OPOCUTEIBLHON CETH; HEYAOBJIE-
TBOPUTEJIbHAS HKCIUTyaTalllsl OPOCUTEIBHBIX U OCYIIUTEIBHBIX CUCTEM.

bopvoa c ononzuamu cpynma u ceneevlmu nomoxamu

K sBieHusiM BOJHON 3pO3UM IMOYB OTHOCATCS M OIOJI3aHUSI OOJIBIIMX Macc
IPYHTa HAa €CTECTBEHHBIX CKJIOHAX MJIM B MCKYCCTBEHHBIX OTKOCAX BBIEMOK U HAChI-
nel MmoJi IeMCTBUEM BBIKIIMHUBAIOIIMXCS TPYHTOB BOJ, a TaKke 0O0pa30oBaHHE cele-
BBIX [IOTOKOB B IPEATOPHBIX U TOPHBIX paliOHAX.

OCHOBHBIMHM MPUYUHAMHU 00pPa30BaHUS OIOJI3HEH SBISIOTCS. HAJTUYUE KPYTHIX
Y BBICOKHX CKJIOHOB; CJIOMCTOE€ CTPOEHHUE TPYHTOBOW TOJIIM C HAKIOHOM CIIOEB B
CTOPOHY CKJIOHA; OO0JIbIIIasi TPEUIMHOBATOCTh TOPHBIX MOPO/I; HACKIIIIEHUE TPYHTOBBIX
Macc IMOJ3EMHBIMHU BOJIaMU. AKTUBU3ALIMIO OTIOJI3HEH BBI3BIBAET YCTPOMCTBO BHIEMOK
B HWKHEN YaCTH OMOJI3HEBOI'O OTKOCA WJIM HACBIIEHM B BEPXHEM YACTH, paclalllka U
MIOJIMB 3€MeJIb Ha CKJIOHAaX, COPOC JIMBHEBBIX, TANbIX, CTOUHBIX U JAPYTHUX BOJ, PacIio-
JIOKEHHUE  BOJOMPOBOJAHO-KAHAIU3AIMOHHOW  CETH, YHHMYTOXKEHUE JPEBECHO-
KYCTapHUKOBOW PACTUTEIIBHOCTH Ha CKJIOHAX, JOIMOJHUTEIbHBIE HATPY3KH OT TshKeE-
JIBIX CTPOUTEbHBIX MAIIIUH U JIP.

Jns npenynpexxacHus OMOJI3HEN MPOBOIAT CIEAYIOIIHE MEPOINPHUITUS. yIO-
JA)KUBAIOT OTKOCHI M 3aKPEIUISIIOT X, COOPYXKAIOT MOJANOPHBIE CTEHKH, YCTPAUBAIOT
JPEHAXKU HA OIMOJI3HEBBIX CKJIOHAX.

B ropHsix yCnoBusX Ha KPYThIX JIIMHHBIX CKJIOHAX B PE3YyJIbTATE UHTCHCUBHO-
ro pa3pyuieHUsI TOPHBIX OO, BhiNagaeHus JuBHEBBIX ocaakoB (50...60mm) npowuc-
XOJIUT 00pa30BaHUE CEIEBBIX MOTOKOB.

CeJib - 3TO ABWXKYIIUNCA MO CKJIOHY WJIM PYCIYy TOPHOIO MOTOKA IPsI3€KaMEH-
HBIM TOTOK, KOTOPBIM MOCJE MPEKPAICHUs JBUXKEHHUS MEIJICHHO 3acTbiBaeT. Mmes
OOJIBIIIYIO PHEPIUIO0 HA CPABHUTEIBHO Y3KOM M0JIOCE CBOETrO JABUXKEHMS, OH 00JagaeT
OOJIBIIION pa3pyIIMTEIHHON CUIIOMN.

Jlns mpenymnpexaeHus o0pa3oBaHUs Cejlell BEAyT JIECOHACAKICHHS Ha CKJIO-
HaxX, MOCEB TPAB, TEPPACUPOBAHHE, CO3/IAHUE TEPPAC-KAHAB, PETYIUPYIOIINX U 3a-

ACPKNBAOINX CTOK HAa CKJIOHAX.
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Jna 00puovl ¢ yyce chopmuposasumumca ceneévlm HOMOKOM CTPOSIT MIIOTU-
HBI, 3alpybl, JUBHEOTBOISIINE KaHAJIbl, HAHOCOYJOBUTEIH, a4 TAKXKE Pa3KIKAIOT
CEJICBBIN TIOTOK IMO/Ia4Yeii B HErO BOABI U3 CIIEUAIHHO MOCTPOCHHBIX BOJOXPAHMIIHUIII,
B PE3yJIbTaTe YeTrO OH PachagacTcs Ha OTACIbHBIC COCTABIISIONINE W PE3KO TEPSET

CBOIO Pa3pyLIUTEIbHYIO CUITY.

3.6. [IpupoaooxpaHHbie MEPONPHUATHS B 30HAX OCYIIUTEIbHbBIX

U OPOCUTEIbHBIX MeJIUOpauui

MennopaTuBHBIE CUCTEMBI OTHOCATCSI K COOPYKEHMSIM, KOTOPBIE B PE3YJIbTaTe
JUIMTEJIBHON DKCILTYyaTalluM BBI3BIBAIOT ONPEIEICHHBIE U3MEHEHHUs B THIPOJIOTHYE-
CKOM OOCTaHOBKE, paCTUTEIBHOCTH, XapaKTepe MOYB U MUKPOKIMMATE MPU3EMHOIO
CJIOS BO3/lyXa Ha MEJIMOPUPOBAHHBIX MACCUBAX U MPUJIETAIOIINUX K HUM TEPPUTOPUSIX.

Hapsiny ¢ BbicOKOH 3(h(pEKTUBHOCTBIO CEIbCKOXO03HCTBEHHBIX TUAPOTEXHUYE-
CKMX MEJIMOpALNN, NPUBOMIIIMX K MOBBIIIEHUIO YPOKAUHOCTU CEIIbCKOXO35MCTBEH-
HBIX KYJIbTYp, UMEIOTCS CIIy4au U MaJlOil UX pe3yJIbTaTUBHOCTH, 4 UHOTJA OHU BbI3bI-
BAIOT U OTPULATEIbHBIE ITOCIEACTBHUA.

IIpn HenpaBU/JIBLHOM OPOILIEHMH MOTYT HaOJIOAThCs 3aTOIUIEHUE U 3a0o0ia-
YUBAaHUE 3€MEJb, IOABEM MUHEPAIU30BAHHBIX I'PYHTOBBIX BOJ BBILIE JOIyCTUMOIO
YPOBHS, 3aCOJIEHHE, OCOJIOHLIEBAHNE, BOJHAS 3pO3Us II0UYB, OIIOJI3HU U abpas3us Oepe-
rOB BOJOXPAaHUJINIL, 3arPsA3HEHUE BOJOTOKOB U3 IPEHAKHOW CETH U JP.

N30bITOYHOE YBIIaXKHEHUE U 3a00JI0UYEHHBIE TEPPUTOPUU C MIPUCYLIEH UM pac-
TUTEJIBHOCTBIO U KUBOTHBIM MHUPOM IIOCJIE OCYIIEHUS TAKXKE CYIIECTBEHHO W3MEHsI-
I0TCH.

IIpu HenmpaBMJIBHOM OCYLIEHHUM HaOJIOJIa€TCAd MOHM)XEHHE YPOBHS IPYHTO-
BBIX BOJI 10 HEJOIYCTUMBIX IPEAEIIOB, YTO BBI3BIBAECT IEPEOCYIIKY 3eMeib. MMeroT
MECTO BETpOBasi 3pO3usi, U3MEHEHHE KOJIMYECTBEHHOTO COCTaBa BOJ, ObICTpas MUHE-
panu3auus Topda, HoBTOpHOE 3a00aaunBaHue U Ap. 3MeHseTcss paCcTUTENbHBIH 10-

KpOB H ’KUBOTHBIMN MUD. Bce »3TO CBSI3aHO HE TOJBKO C OPraHu3aliMOHHO-
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TEXHUYECKUMHU NPUYMHAMH, HO U ¢ MacIITAOHOCTBIO MEPOIPUATUMN, a TAKKE C Hapy-
HIEHUEM IPUPOAHOTO paBHOBECHS B Onochepe.

Yto0Obl N30€KaTh CEPbE3HBIX HAPYIIEHUN B IPUPOJIE, BAXKHO KOMIUIEKCHO pe-
maTh Opo0JIeMbl MEJTMOPALIMMA, YBA3BIBAs B €IUHON CUCTEME COOPYKEHHUS, HECYIIHE
TEXHOJIOTHYECKYIO U IPUPOTOOXPAHHYIO HArPy3Ky.

[Ipu pa3zpaboTke 1 peanu3alvy NPOEKTOB MEITUOPATUBHBIX CUCTEM HEOOXOIUMO
YUHUTBHIBATh BO3MOYKHBIE BIMSHMS Ha OKPY’KAIOWIYIO CpEAy M IIPelycMaTpyuBaTh Mepo-
npusiTHd, O0asupyrolyecss Ha MIyOOKMX Hay4HbIX uccienoBaHusix. Ilpoekr menmopa-
TUBHOW CHCTEMBI JOJDKEH OBITh CHHTE30M TPEX B3aUMOYBSI3aHHBIX YacTEH: MEIHOopa-
TUBHO-XO35IICTBEHHOW, BKIIFOYAIOLIEH BOIPOCHl KOHCTPYKTHUBHBIX PELICHUN, CTPOU-
TEJICTBA YHPABJICHUS U SKCIUTyaTallud, MPUPOJOOXPAaHHON, 0OOCHOBBIBAIOLIEH Mepo-
IIPUATHS IO OXPAHE OKPYKAIOLIEW CPelbl, a4 TAKXKE CBA3b TEXHUYECKOM U IPUPOTHOU
CHCTEM PErnOHa; SJKOHOMHUYECKOH, OCBELIAIOIEH BOIIPOCH! A(PPEKTUBHOIO UCIOIb30Ba-
HUSI MEJTMOPUPOBAHHBIX TEPPUTOPUN. SBIAACH KOMIUIEKCHOM MOJEIBIO PEaIbHOM CHUC-
TEMBI, MPOEKT JOJKEH paccMaTpUBaTh €€ padOTOCIIOCOOHOCTh M OLEHUBATh BCE BO3-
MOXHBIE [TOCJIECTBUS CTPOUTEIBCTBA KAK B HACTOSIILIEM, TaK U B OyAyIlIEM.

IIpu pa3padoTke NpUPOIOOXPAHHBIX MEPONPHUATHI YUUTHIBAIOTCS CIEIYIOIINE
OOBEKTHI MPUPOABL: 3eMits (04YBa), Hepa, BOJIbI (TOBEPXHOCTHBIC U MOJI3EMHBIE), Jieca U
3eneHble HacaxaeHus ((piopa), skuBoTHBIN Mup (hayHa), BO3aylIHAs cpeaa, JaHamadT,
pEeIIKUE U TOCTONPUMEYATENbHBIE IIPUPOIHBIE OOBEKTHI M KOMILIEKCHI.

B nensx UCKIroYeHus: OTPULATEIBHOIO BO3AEHCTBUS OPOLIAEMbIX TEPPUTOPHIA
Ha OKPY’KaIOILYI0 Cpeay HEOOXOAMMO MPUMEHSATH ClielUalibHble MeponpusTus. 1lpu
peanu3aluy IPOEKTOB OPOCUTENBHBIX CUCTEM IPUXOJIUTCA BBIIOJHATH OOJbIINE
00BEMBI CTPOUTEIBHO-MOHTAXKHBIX pa0oT. ['1aBHBIMU (pakTOpamMu, KOTOpBIE B IPO-
1[ecce CTPOUTENIBCTBA MOTYT IIOBIMATH HA MIPUPOAOOXPAHHYIO HAJAEKHOCTDh BCEN CHC-
TEMBI, SIBIIIIOTCSI KAYECTBO M3TOTOBIICHUSI MAaTEPUAIIOB U W3JEIUM, & TAKKE CTPOroe
cOOJII0ICHUE TEXHOJIOIMH [TPOU3BOJICTBA CTPOUTEIBHBIX 1 MOHTaXXHBIX PadoT.

[';1aBHBIMU YCIIOBHSIMH B JOCTHKEHUU TTOJIOKUTENBHBIX PE3YJIBTATOB B OXPaHE

Opr}KaI'OHICﬁ CpCabl IIPHU MCIIUOPATUBHOM CTPOHUTCIILCTBEC ABJIACTCA BBICOKOC Kadc-
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CTBO IPOEKTHBIX M CTPOUTENIBHBIX padOT, a TAKKE BBICOKHI YPOBEHb 3€MJICACIIHS U
DKCIUTYaTallul OPOCUTEIIBHBIX CUCTEM.

[ToBpIlIEHNE TPUPOIOOXPAHHON HAJEKHOCTH OPOCUTENBHBIX CHUCTEM OOecte-
YUBAETCS 34 CUET COXPAHEHHUs], B IIEPBYIO OUYEpEb, IIJIOJLOPOJAHOIO CIOS TIOYBBI, pe-
KyJIbTUBAllUA PE3EPBOB, OXPAaHbl MCTOYHUKOB OPOLICHUS OT 3arpsi3HEHMs, pauuo-
HaJIbHOTO HCIIOJIB30BaHUSI BOJHBIX PECYPCOB, YCTPOMCTBA JIECO3AIIUTHBIX I10OJIOC.
Heobxoaumo cTporo npuaepKUBaThCsl IUIABHOTO BOJOIOJB30BAHUS, ONEPATUBHO
KOPPEKTUPOBATh PEXHUM OPOIICHMS CEIbCKOXO3IMCTBEHHBIX KyibTyp. Ha 3aconen-
HBIX U COJIOHLIEBATBIX MOYBAX HEJb3s IPUMEHATH MOJIUBBI AOKAeBaHUEM. 11 TOHU-
KEHHsI YPOBHS I'DYHTOBBIX BOJ, IPUOCTAHOBIICHMS MPOLECCOB BTOPUYHOIO 3aCOJIe-
HUS U OCOJIOHLIEBAaHUS HEOOXOAMMO CTPOMTEIBCTBO M IpaBUIIbHAs SKCILTyaTalus
IPEHAXHBIX cucTeM. JlJI1 yMEHbUIEHUSI IOTEPh BOABI U3 KAHAJIOB HA (PUIIBTPALIUIO U
UcIiapeHue HEOOXOAUM IMEPEXO/ Ha 3aKPBITYI0 OPOCUTEIbHYIO CETh, YTO MOBBICUT U
KO3 PUIUEHT 3€MEIBHOTO MCIIOIb30BaHUs OPOLIAEMON TEPPUTOPHH.

OCHOBHOM MEpOM IO MPENOXPAHEHUIO OT 3arps3HEHMsI BOJHBIX PECYPCOB U 3a-
IIIATE PACTUTEIBHOIO U KUBOTHOI'O MMpA SIBJIIETCS, KPOME OYMCTKH, IPaBUIIBHOE pas-
MELIECHUE arpapHO-IIPOMBIIUICHHBIX KOMILIEKCOB M HACEJIEHHBIX IMYHKTOB. He cienyer
IPOEKTUPOBATh UX pa3MeEIlEeHHE 110 Oeperam pek, 03ep, BOAOXPAHWINI] U KaHAJIOB, T.K.
OHU SIBJIIFOTCS. OCHOBHBIMH 3arPSIZHUTEISIMU BOJ M OKPYKAFOILEH CPEJIbI.

Jlist GoJiee palMOHAIBHOTO MCIOJIB30BAHMS BOJHBIX PECYPCOB HEOOXOIUMO
IIOBTOPHO HMCIIOJIB30BaTh APEHAKHBIE BOJBI JUIA LEJed opouleHus. PanoHanbHOCTh
ATOTO ITPUEMA CIIEYET ONPENEIIATh B KAXKIOM KOHKPETHOM CIIydae.

B nensx MCKItO4eHUs OTPULIATENBHBIX BIMSHUNA OCYIIMTENBHBIX MEIMOPALAN
Ha OKpPYKaoIlyI0 cpeay HE0OX0AUMO IPUMEHSTh KOMILIEKC MEPONPUATUI, KOTOPBIE
MOXHO NOAPA3AECIUTh HA IISITH TPYII MOYBO3ALIUTHBIE, BOJO3AIIUTHEIE, JECO3a-
IIUTHBIE, IPOTUBOIPO3UOHHBIE U COXPAHEHUE (PayHBI.

IHoyBo3amMTHbIE MEPONPHUATHA HA TOPPSHBIX MOYBAX IMPEAYCMATPUBAIOT
COXpaHEHUE OPTaHUYECKOro BEIECTBA, UTO JOCTUTAETCS MPABUIBLHBIM COOTHOIICHU-
€M U YepeIOBaHHEM KYJLTYp B C€BOOOOpOTax. B MmojeBbIX U KOPMOBBIX CEBOOOOPO-
Tax HEOOXOAMMO UCIOJIb30BaTh MHOTOJIETHUE TPaBbl, KOTOPHIMH JOJKHO OBITH 3aHS-

To He MeHee 50% mromanu. OcylraeMple METKO3aleKHbIE TOPPSIHUKA MOIIHOCTHIO
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10 1 M u ToppsiHO-00JI0THBIE MOYBKI LIENECOO0PA3HO HCIOIB30BATH ISl MHOIOYKOC-
HbIX TpaB. llecyaHble phIXJible MOUBBI JOJKHBI UCIIOJIB30BATHCS 0 3aJIECEHUI0. Top-
bopazpaboTku U Apyrue Kapbepbl HEOOXOIUMO PEKYJIbTUBUPOBATDH IS JalibHEHIIIe-
I'0 UCIIOJIb30BaHUA B CEIIbCKOXO03CTBEHHOM ITPOU3BOJCTBE U PbIOOpPA3BEACHUH.

3agaya BOJO3aIIUMTHBIX MEPONPUATHI — 3aIIUTUTh BOJHBIE PECYPCHI OT 3a-
IPSI3HEHUS U PALlMOHANIBHO UX KCIOJb30BaTh. B0JIb BOOJONPHUEMHUKOB, MAarucTpasb-
HbIX U JAPYTUX KPYMHBIX OCYIIUTEJIbHBIX KAHAJIOB IMPEIyCMaTPUBAETCA BOLOOXPaH-
HBIE JIECOMOJIOCHI. BO Bcex mpoeKkTax OCyHIMTENbHBIX CUCTEM JOJIKEH OBITh pa3pado-
TaH MPOTHO3 U3MEHEHUS BOJHOTO PEKUMa OCYIIAEMOM M MPUJIETAKONIENd K HEU Tep-
putopuu. CielyeT NpoeKTHPOBaTh BOJOOOOPOT HA OCYIIUTEIbHO-YBIAXKHUTEIbHBIX
cUCTEMax.

JlecozamuTHbIE MEpPONPHUATHA 3AKIIOYAIOTCS BO BCEMEPHOM COXPAaHEHUU
JEeCHOM pacTuTeabHOCTU. CBElEHUE Jieca ¢ METMOPUPYEMOU TEPPUTOPUH MTPOU3BO-
JTUTCS TOJBKO MO Pa3peIICHUI0 UCTIOIKOMOB COBETOB HAPOAHBIX JIeNyTaToB. Hemb3s
YHUYTOXKATh OTAEJbHBIE AEPEBbS WIM IPYNIbl UX, UMEIOIIUE UCTOPUUECKYIO, XY 10~
KECTBEHHYIO MJIM ACTETUYECKYIO IEHHOCTb.

K npoTuB03p03MOHHBIM MEPONPUATHAM OTHOCATCS. CO3/JaHUE IOJIE3alINT-
HBIX JIECOTOJIOC Ha OCYIIAEMBIX 3eMJISIX, 110 OeperaM peK, MarucTpajbHbIX KaHAJIOB U
namM0 00BajOBaHMS; KPEIJIEHUE OTKOCOB KaHAJIOB; TUIAHUPOBKA OCYIIAEMbIX 3€MEJb,
MPUKATbIBaHNUE TOP(PSIHUKOB; IBYCTOPOHHEE PETYIMPOBAHNE BOJHOIO PEKUMA.

B memsx coxpanenuss QayHbl HE CIeAyeT YHUYTOXaThb JIPEBECHO-
KyCTapHUKOBYIO PACTUTEIIBHOCTh XMMHUYECKUM CrOco0oM. MaccuBbl ¢ 600pOBBIMU
NOCEJIEHUSIMH, NIEPEHECTH KOTOPbIE HEBO3MOXKHO, OCYILIECHHIO HE nojuexar. Ha Ha-
COCHBIX CTAHLUAX U COOPYKEHUSX MAaruCTPAIbHBIX KAHAJIOB CIEAYET YCTaHABIMBATh
pBIOO3aIUTHBIE COOpYyXkeHusd. Bce MennopaTuBHbIE pabOThI, IPOBOAUMBIE Ha BOJO-
eMax, ClIeyeT COIIacOBbIBATh C OpraHamMu PbHIOHOTO XO3SICTBA, a B MecTax oOuTa-

HHA BOAOINIABAOIIUX IITHUL, ITYIIHBIX 3Bepeﬁ - C OpraHaMi OXOTHHUYbBETO XO3SMCTBA.
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