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BBeneHune

B Poccunckon degepaumm k 1990 rogy nmenocb 6,1 MIH. rektap opoLlaemMblx 3e-
menb. MenuopupoBaHHble 3emnu, 3aHnMas 5% 3emernbHbIX yroaun, nasanu oo 15% Ba-
NI0OBOro Npomn3BoAcCTBa NPOAyKuMKM pacTeHneBogcTBa. [1pn 3TOM B CTOMMOCTHOM Bblpaxe-
HUK OTAa4a opoluaeMoro rektapa ooina B 1,5-4 pasa Bbiwe, Yem 6orapHoro.

B pesynbtate cuctemHoro kpmanca 90-x roqoB NpoLUrioro Beka n HebnaronpusTHbIX
KNUMaTU4eCcKnx yCrioBUM Ha NPOTSXKEHUU 8 reT Npou3BOLACTBO B OTPAaCiU CyLLECTBEHHO
CHM3MNocb, Habnwganocb peskoe cokpaueHne ob6beEMOB (UHAHCMPOBAHUS paboT no
CTPOUTENBLCTBY, PEKOHCTPYKLUUM N PEMOHTY OpPOCUTENbHbLIX CUCTEM. 3a nocnegHee gecs-
TUNEeTne COCTOAHNE OPOLLAEMbIX 3EMENb Ha 3HAYUTENbHbIX MAOLWAAaX YXyALWMNoCh, Opo-
CUTENbHbIE CUCTEMbBI BbIXOAAT U3 CTPOSA U CNUCHIBAKOTCH, TEPAIOTCHA BbICOKONPOAYKTUBHbIE
LEeHHble Yyrogbd, ux nepeBogaT B paspsg HeMenuopupoBaHHbiX. 3a nepuog ¢ 1991 no
1997 roabl Nnowagn opowaemMbiX 3eMeflb C XOPOLWMM MeNMOpaTUBHbIM COCTOSIHUEM
yMeHbLIMMCb Ha 29%, ¢ yaoBneTBopuTenbHbIM - Ha 17%, nepeBeaeHO B pa3psg Heme-
NMopupoBaHHbIX 1,3 MIH. ra opoLllaeMbIX nnowagen.

Mo gaHHbIM [ocygapcTBeHHOro komuteta Poccunckon denepaumm no 3emMeribHbIM
pecypcam 1 3emreycTponcTBy, obwas nnowanb opowwaembix 3emerns Ha 01.01.2000 roga

COCTaBUIIO OKOJ10 4,5 MJTH. FeKTapos.

PernoH Mnowaab opoLliaembix 3emensb,

ThIC. ra
POCCUNA 4547.2
CEBEPO-KABKA3CKWN PAVIOH 1705.0
MOBOJKbE 1161.5
HEYEPHO3EMHAA 30HA 484.0
YPANBLCKNN PANOH 332.9
MPOYME PANOHDI 863,8

Okono 80 % Bcex opocuTenbHbIX cMcTeM nocTpoeHo Ao 1986 roga. OpocutenbHble
cUCTEeMbl Ha nnowaan 2,5 MrH. ra TpebyoT KOMMNIIEKCHON PEKOHCTPYKUUK, 1 Ha 1,9 MnH.
ra - KanutanbHOro pemMoHTa. B Hannumm umeetca 29 TbiC. AoXAeBanbHbIX MalWnH U3 47
TbiC. €ANHUL, NPeayCMOTPEHHbIX npoektamu, npudem 70% - C UCTEKWMM CPOKOM IKC-
nnyatauuun. Ha nnowagm 6onee 600 Thic. ra TpebyeTcs co3gaHne UM BOCCTaHOBIEHNE
OpeHaxHoM ceTu. ExxerogHo nonmBaeTcsl TONbKO 2,5-2,7 MIH. ra 3eMerb, UMEeKLLUX Opo-
cutenbHyto ceTb. CoCcTosAHME NONMBHOrO 060pyaOBaHNA B HACTOsILLEE BPEMSI XapaKTepu-
3yeTcs NoYTU NOSHBIM paspyLUeHUEM 3aKpbITbiX opocuTenbHbix cucteM n 90 % n3Hocom

oTkpbITbIX. Ha 2001-2002 rogbl NpUXOOUTCHA MUK OKOHYATENbHOrO paspyLleHuUsi opocu-
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TenbHoro obopyaosaHunsa npounssogctea 80-x rogos.

B cooTtBeTcTBMM C npoekToM PepeparibHOW NporpamMmbl MOBLILLIEHUA MO40POANS
noysbl B Poccun ocHoBHOW 3agaden Ha nepuog 8o 2005 roga siBNsieTCA PeKOHCTPYKLUMS U
HageXHasl aKcnnyaTtaumnsa CyLeCcTBYHOLWMX OPOCUTESbHBIX CUCTEM, YBENMYEHME MNOoSiMBae-
MOM nnowiagn, HameyeHa PEKOHCTPYKLUMS U BOCCTAHOBIIEHNE OPOCUTENbHbLIX CUCTEM Ha
nnowaan 400 Teic. ra. CTpoOUTENbLCTBO N NEPEyCTPOMCTBO 3aKpbITOrO ApeHaxa Ha opo-
lWaembiX 3eMnax Tpebyetca nposectn Ha nnowaam 15 TbiC. ra, 3amMeHa CyLLeCcTBYHOLMX
TpybonpoBogoB OyfoeT npoBedeHa Ha NPOTskeHun 6 Tbic. kM. Hanbonbwmne obbemsbl pa-
00T MO PEKOHCTPYKUUN M BOCCTAHOBIIEHUIO OPOCUTESNbHBIX CUCTEM NpenycMaTpuBaeTcs
Ha CeBepHom KaBkase n B [oBorkbe.

CneuunanbHbIM HanpasfieHMEM B pecypCHOM obecrneyeHun nporpamMmmbl siBASETCA
paclumpeHne npomM3BOACTBaA M NOCTaBKa A0XKAEBANbHOM TEXHUKU, NPOM3BOLACTBO KOTOPOW
ynano go 10-20 % ot ypoBHa 1991 roga. B HacToswee Bpems 3a npegenamu Poccum
okasarnocb 6onee 60 % NpPon3BoACTBEHHbLIX MOLHOCTEN MO NPON3BOACTBY AOXAEBaNbHON
TEXHUKN N HACOCHO-cMNoBoro obopyaoBaHusa (No cpaBHeHuto ¢ 1991 rogom). B cBssu ¢
3TUM, NNAHNPYETCH BOCCTAHOBMEHME MOLLHOCTEN MO NPOU3BOLCTBY AOXAEBANbHOW TEX-
HWKN Ha 3aBogax B Bonrorpage, Kasanun, Ctasponone, Omcke, KotenbHukose n Kponot-

KUHE.



1. CywWHOCTb M 0COBEHHOCTN NONMBA AOXKAEBAHMNEM.

Mpn OpoLIEHUN O0XKOEBAHUEM VMMUTMPYETCS MPUPOAHbLIA MPOLEcC YyBNaXKHEHMUs

NOYBbI, BO34yXa W NMUCTLEB pacTeHuin OoXaaMU. VIcKyCcCTBEHHble A0XOW CO3aatoTcs ¢ no-

MOLLbIO cneunaribHblX HaCagok - goXaeBalrbHbIX annapaTtos, pa36pb|3r|/|Ba+ou.|,v|x BOLOY.

,D,O)K}J,eBaHVIe UMeeT Uenbin pag npenmywlecTts nepes Ha3eMHbIMU CaMOTEYHbIMUA

crnocobamu nonmea, a UMEHHO:

NpW NpaBubHO BbIOPaHHbLIX XapakTepucTMKax AOXAS HE pa3pyLuaeTcsa CTPyKTypa nouy-

Bbl, HE TpebyeTcsa ee nocnenonmeHas 0bpaboTka;

BO3MOXHbl MOSIMBLI OTHOCUTENBHO MarnbiMX NOSIMBHBIMW HOpMaMu, T.e. bonee ToYHoe

perynmpoBaHune BNaXXHOCTU NOYBbI;

YBMNAXHAETCHA HE TONbKO MOYBa, HO U BO3A4YX, OYULLIAIOTCA OT MbIN NIMCTbSA pacTeHWUN,

4yTO BGNaronpusaTHO CKa3blBaeTCs Ha Pas3BUTUM OOSMbLUMHCTBA CEIbCKOXO3ANCTBEHHbIX

KynbTyp (32 UCKIHOYEHMEM BUHOrPagHWKOB 1 TOMaTOB, KOTOpbIE NIOBAT Cyxon BO3ayX);

yBENMYMBAETCHA YPOXKaANHOCTb U KA4YeCTBO CENbXO3NPOoaYKLNN;

MOTyT NPaKTUYECKN OTCYTCTBOBATL MOTEPU BOAbI HA IMYOUNHHbIE YTEUKY;

[OXOEBaHME OCYLLIECTBUMO MpM JHOObIX YKNOHaX M CrIOXHOM penbede MeCTHOCTU, Ha

3eMniax ¢ 6rM3Knm 3aneraHnemM MMHepanu3oBaHHbIX TPYHTOBbLIX BOZ;

He TpebyeTca ycTponcTBa nosioc M 60po3a, MOXET MONMHOCTbIO OTCYTCTBOBAaTb Bpe-

MEeHHasa OpoCcUTENbHas CeTb;

AoxaesaHne No3BONSET NOBbICUTbL NPOM3BOAUTENBHOCTb TPpyAa NONMBAsbLMKOB U Ka-

4eCTBO MOMMBA; MEXaHN3NPOBaTb, a MHOrAA U NOMHOCTBIO aBTOMaTM3NPOBaTh NOSUBSI;
K HepocTaTkam aToro cnocoba opoLLeHNs OTHOCATCS:

3HauuTEnNbHbIE 3aTpaTbl SHEPrMM (MEXaHU4YEeCKOW UMW JANEKTPUYECcKOor) U MeTanna -

OCHOBHOrO MaTtepuarna, UCnonb3yeMoro B CUCTEMax AOXAEBAHUS;

CHWXEHME KavyecTBa Unn NpekpaLleHne nonmnea npu CUNbHoOM BeTpe,

OMNacHOCTb NOOMBaHNSI MONMOABLIX PACTEHWUI KPYMHBIMU KanmsiMu,

3HauYMTENbHbIE NOTEPY BOAbI HA UCNIAPEHME B XXapKne 1 cyxue nepuoapl neta.

YuutbiBas nepeyvyncneHHble JOCTOMHCTBA N HEOOCTATKN AOXAEeBaHNUA, MOXHO COe-

aTb crnefyruine BbiBOObI:

pgoxgesaHne He 9KOHOMUYHO B apmuHoﬁ 30HE C €€ XXapKMM CyXmM KnnmmMmaTom, a TakKxKe

npun nonmee BUHOrpagHMKOB 1 TOMaTOB,

— poxaeBaHue Hanbonee a(ppeKkTMBHO B parioHax Nepmoanyeckon 3acyLusimBoCcTn (OTHO-

CUTENIbHO Marbl€ NMoTepn Ha ncnapeHume u HeobxoanumMoe 4mncro I'IOJ'II/IBOB); Ha 3eMn4dax
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CO CIOXHbIM penbedoM; Ha CUNbHOMUNLTPYHIOLLMX, MPOCaA0YHBIX M Crabo3aconeHHbIX

rpyHTax; npu 65M3KoM 3aneraHny MMHepPanuM3oBaHHbIX FPYHTOBbLIX BOA.
2. OCHOBHblE XapakTepUCTUKN O0XKOS.

2.1. IHTEeHCMBHOCTb O0XOS.
NCTMHHON, MM MrHOBEHHOW MHTEHCUMBHOCTbIO OOXAA Ha3blBaeTCs npupalleHue
CNnosi 0OCafKoB B eQuHULY BpeMeHn Pt = dh/dt . [ns ecTecTBEHHbIX A0XKOEN 3Ta BENUYMU-

Ha MeHSieTCA B OYeHb LUMPOKUX npedenax: oT ThiCAYHbIX Aonen munnumetpa go 6onee,
4yem 10MM/MUH (NMUBHK).
WNckyccTBeHHble JoXaM co3faroTca AOXAEeBaNbHbIMW YCTaHOBKaMM C NOCTOSAHHbIM

BO BPEMEHMN PACXOAOM, M B 3TOM CIly4ae OCHOBHOW XapaKTepPUCTUKOW SIBISIETCS CPeLHss

MHTEHCVMBHOCTb - OTHOLUEHME CPEedHero Cros ocagkoB Ha nrowaan F, opolaemoil

yCTaHOBKOW, KO BpeMeHu T paboTbl MallMHbI Ha AaHHOW nnowaan P = hep/ t.

,D,J'IFI MaLLWH NO3MLNMOHHOIO AENCTBUSA

600
F

p (2.1)

rae Q - pacxoa noxaesansHoi MawuHel, n/c; F - nnowaae, opowaemas matumHoii

Ha No3numMK, M>; P - MM/MUH.

[ns mawwuH, paboTallmx B ABUXKEHUM, U BpaLLAlOLLMXCA CTPYMHbIX AOXAeBanb-

HbIX anmnapaTtoB OYeHb BaXXHbIMW XapaKTEpPUCTUKAMWN SBMSIIOTCS Takke Criol OCafKoB 3a
OOMH NpOX0o4 MalUMHbI UM 0AMH 06OPOT annaparta hcpl(MM), KOTOpble paBHblI COOTBETCT-
BEHHO

thIZ@; " hcplZ@

. 2.2
ub nR? @ =2

roe U - CKOpOCTb ABWXEHUS MallMHbl, M/MUH; D - wupuHa ee 3axeaTta, M; R -

pacyeTHbI pagnyc AenNcTBUS annapaTa, M; N1 - CKOPOCTb ero BpalleHusi, 06/MuH.

BenuunHel P u hcpl [AOIMKHbI ObITb TakMMK, YTOOLI HA NMOBEPXHOCTU MOYBbLI HE 06-
pa3oBbIBaNM1Ch NMyXW, B KOTOPbIX Pa3MOKalT M paspyLlaloTCs NoYBeHHble arperaTbl. [Jo-
nyckaemasi Benv4uHa hcpl, yCTaHaBnvMBaeTCcst OObIYHO OMbITHLIM NyTEM, @ BENUYMHA P

OOJ1KHa yOooBNeTBOpATh YCIoBUO



p<Ut,

roe Ut - CKOPOCTb BMNMUTbIBAHNA B KOHLE nomnunBa.

Takum obpasom, gonyckaemasi MHTEHCUBHOCTb AOXAS 3aBUCUT OT NMPOHMLAEMOCTU

MOYBOrPYHTOB U B MEHbLUEW CTENEHU - OT ANUTENbHOCTU MONMBA, T.€. NONMBHOW HOPMbI
M. Ha Tsbkenblx MO MPOHMLAEMOCTM NOYBOTPYHTax (MPU CPpeaHnX BenuumHax M) xena-

TENbHO WMCMNOMb30BaTb MAaLUMHbI C MHTEHCUBHOCTbO He Oonee 0,1+0,2; Ha cpegHux -

0,2+0,5; Ha nerkux - 0,5+0,8 MM/MUH.

2.2. KpynHocTb Kanenb.

HdnameTpbl Kanenb €CTEeCTBEHHbIX AO0XAEN COCTaBNAT OObIMHO OT HECKOSbKUX
aecatbix Ao 5+8 MM (B Havane rpo3sbl). bonee KpynHble Kanmnm npy CKOPOCTU UX NageHus
nopsiaka 6+8 m/c He gocTuraroT 3emriv, paspyLlasich B BO3ayXe.

KpynHble kannu moryT nobmBaTb pacteHus, pa3bmuBaTb NOYBEHHbIE arperarbl, yni-
NOTHATL noyBy. PacwenneHne goxaesaribHbIX CTPYW Ha OYeHb Mernkue Kannu Tpebyet
OonblWMX 3aTpaT 3HEPrun, KPoOMe TOro Merikue Kanmm UMerT OTHOCUTENbHO 60onbLuyto
CYMMapHy0 MOBEPXHOCTb N TepsalT Gonblue BOAbl HA UCMapeHue npu CBOeM noneTte B
Bo3ayxe. C y4eTOM BCeX 3TUX OBCTOATENLCTB ONTUMAsnbHbIMU B JOXOEBAHUN CYMTAKOTCA
Kannu pasmepom 1+2 MM, HO B NOBomM cnyyae He 6onbLue 3 MMm.

Bbinetarowas u3 goxaesarnbHOro annapata cTpys B obuiem crnyyae MoOXeT co-
CTOSATb U3 TPeX YacTen: KOMNAKTHOM (Cpasy 3a BbIXOAOM BOAbl M3 Hacagka, UMeeT LUMUH-
Apun4Yeckyto opmy ceveHunst); pa3gpobreHHon (CTpyst MOCTENEHHO HaChILWAeTCa BO34YXOM
N yBenuunmBaeT pasMepbl CeYeHUs) U pacluenfnieHHon (Mo AevCTBMEM COMPOTUBIEHUSA
BO34yXa, LEeHTPOBEXHbIX N NPoYnX cun CTpys pacnagaetcs Ha kannu). OTHocuTenbHas

ANVHA 3TUX YacTel 3aBMCUT FMaBHbIM 00pa3oM OT HayarbHOW CKOPOCTWU BblneTa CTpyu

Ug, To ecTb ot Hanopa H (Vo= +/2gH ), n ot anametpa Hacagkm d. Mpu manbix Uy (H)

n Gonblmx d cTpyst MoxeT GbITb KOMNAKTHOI A0 NafeHVst Ha 3emnto. Mo Mepe yBenuye-

Hua Bennumnbl H/d komnakTtHas yacts cTpym GygeT cokpaliatbesi, M cTpys 6yaeT AocTu-
raTb 3eMIM YK€ pacLLenneHHoM, HO NokKa TOMbKO Ha KpynHble kannu. Mpu o4eHb 6onbLLmX
BenunumnHax H/d ctpys moxeT yxe Ha Bbixoae 13 Hacagka cpasy pacnagaTbCst Ha Menkue

Kannw.
MpnBnmxKeHHO KpYyMHOCTb CambiX BOMbLUMX Kanenb pacnaBLUencs OOXAeBanbHON

CTpyu MOXeT ObITb HargeHa No aMmnupuyeckon oopmyne
8



do=A.|— (2.3)

roe A - aMnupuueckuii “koadpdrLmMeHT”, MM (N0 HEKOTOPbIM AaHHLIM AL 00MM).

OnbIT 3KcnnyaTauum OoXaeBarbHbIX YCTAaHOBOK M HabnwogeHus 3a mx paboTton
MOKa3blBalOT, YTO pacTeHWst He NOBUBAIOTCS AOXKAEM, ecnu BbinonHsieTcst ycrosme H/d =

(2600+1500). Mpn aTtom nepBas umdpa OTHOCUTCA K LBETaM, a BTOpasl - K TpaBaM Kak

Hanbonee yCTOI7I'-II/IBbIM MO OTHOLUEHUIO K KPYMHbIM Kanidam.

2.3. PaBHOMEpPHOCTb pacnpegeneHna goxas no nnowagu.

Hanbonee npocTon xapakTepuCTUKON paBHOMEPHOCTUN YBIIAXXHEHNSA SIBNSIETCA KO-
adbpuLmeHT paBHomepHOCTU Kpapy=hep/hyaxe, Ta€ - Nyaxe - MakcumankHbin crioi ocap-
KOB, 3a(PMKCMPOBaHHbLIN B KakoW-1iMbO 4acTu yBnaxHAEMOW LOXOeBasribHOW YCTaHOBKOW
nnowaan. Ecnn BennynHa hCp MoxeT BbITb onpeaeneHa pacyeTHbIM nyTeM, To Nyae Ye-

TaHaBNMBAETCHA C NOMOLLbIO A0XOEMEPOB.
[onyckaemble KO3(PPUUNEHTbI PaBHOMEPHOCTN UCKYCCTBEHHbIX LOXOen HopMaMu

He perriamMmeHTUpPYTCS, OAHAKO XernaTenbHO NMeTb 3TN KoadduuneHTbl He Huxe 0,7+0,8.

3. Knaccudgumkauunsa goxaesanbHON TEXHUKM.

Mapk goxaeBanbHOW TEXHWKW, MUCMOMb30BaBLUENCHA B OTEYECTBEHHOW MNpakTuke,
HacuMTbIBaeT OECATKM HauMeHOBaHUW. ECTb MHOro npmM3HakoB, NO KOTOPbIM MOXHO Krac-
cnduumpoBaTb BCe MHOroobpasme M3BeCTHbIX annapatoB U MawuH. NpuBegem nuuwb He-
KOTopble Hanbonee BaXHblE U3 HUX.

Mo NnpyHUMNY co3gaHns AOXKAS pas3nuyalroT goXaeBarbHble annapaTbl:

— C NPUHYAUTENbHBbIM pa3pyLUEHNEM CTPyM - CTPyS paspyLlaeTcs cpasy 3a BbIXO4OM U3
conna (Hanpumep, Npy yaape o nperpagy);

— €O cBOOOAHLIM paspyLleHnem CTpyu - pacnaj Ha Kanmu npovCXOAUT eCTECTBEHHbIM
nyTeMm, rnaBHbIM 06pa3oM, 3a CHET CUI COMPOTUBIIEHNSA BO3OYXa,;

— C KOMOWHMPOBAHHLIM pas3pylleHneM CTpyu - nperpaga nepuogumyeckm BHOCUTCHA B
CTPYHO UK paspyLLaeT TONbKO YacTb CTPYW.

Mo ganbHOCTM NoneTa CTpyu AOXKAEBATENN NOAPA3AENAOTCA Ha:

— KOPOTKOCTPYMHbIE - AanbHOCTb noneta ctpyn Ao 10m (06bIYHO C NpUHYOUTENBHBIM NX

paspyLleHnem);



— cpegHecTpymnHble (0o 30+40m);

— [anbHecTpynHble (cBblwe 40m).

Mo KpynHOCTKM Kanenb AoXaeBarbHble annapatbl MOryT ObiTh:

— OObIYHbIMM - KANM AUaMeTPOM HECKOJSTbKO MUMNSTMMETPOB;

— MenKoamMcnepcHbiMn (aspo30SbHbIMKM), KOTOPbLIE PacCnbINAT BOAY AO COCTOAHUA Ty-
MaHa (kannu guameTpom okorno SO0MUKPOH).

OTeyecTBEHHbIE a3p030JibHblE YCTAHOBKM OObIYHO MMEKT B CBOEM COCTaBe raso-
TypbuHHbIE OBUratenu (Hanpumep, BbipaboTaBLMe pecypc aBUALMOHHbIE MOTOPbLI) U
POPCYHKN pPasfnyHbIX KOHCTPYKUMA. A3PO30bHOE AO0XKAEBAHME NPUMEHSETCA ANs Nonu-
Ba YalrHbIX NNaHTauun, a Takke CafoB, ArO4HMKOB, OBOLLHbLIX U APYTMX LLEHHbIX KyNbTyp B
nepuoabl CUNbHBIX 3aCyX M CyXOBEEB AJ1S1 CHMKEHMSA TemnepaTypbl IMCTLEB PaCTEHUN.

Mo xapaktepy paboTbl KnaccuduuMpoBaTb AOXKAEBANbHYH TEXHUKY OOBOJSIbHO

CNOXHO, 3TN Knaccudmkaumm B N3BECTHOM CTENEHWN YCIOBHbI, HO MOXHO BbIAENUTD:

— [goXaesarbHble annapartbl - yCTaHaABNUBAKOTCA HA OTAENbHbIX r’MApaHTax U opoLlakoT
onpeaeneHHyo nnowaabs CaMOCTOATESbHO.

— [oXaeBarnbHble YCTAHOBKU - MOTYT MMeTb pa3bopHble AoXAeBanbHble Kpbinbs (Tpy6o-
NpoBOAbl C oXAeBaTensiMun), NepeHoCuMble C MO3ULUK Ha MO3ULMI0 BPYYHYHO, UK
LeNIMKOM MepemMeLaTbCsl Ha HOBble MO3ULMM TPakTopoM, Ob6CnyXmBarowmMm OBbIYHO
HECKOSbKO TakUX YyCTaHOBOK.

— [goXaeBaribHble MalUvHbl - UMEKT COOBCTBEHHbBI MEXaHUYECKUA, 3NEKTPUYECKUA UNK
rmapaBnmMyeckni Npueoa.

HoxaeBanbHble annapatbl MOryT paboTaTb Ha NO3ULMMK:

— HEenpepbIBHO;

—  WUMMNYNbCHO, C KOPOTKMMU Nay3amu.

B nocnegHem cnyvae peyb MAET O Tak Ha3biBaeMoKW “AoXKAeBanbHOW nyLuke”, rae
NMEeEeTCsa crneumnanbHbI pe3epByap, B KOTOPOM MOCTENEHHO HakannuBaeTcs BoAda, M npwu
NOBbILLIEHUN OaBrieHUst 00 OnpederieHHOro ypoBHsS npoucxoaut “Beictpen”. Mo mepe na-
AEeHUs OaBneHusi B pesepByape YMeHbLUaeTCcs AarbHOCTb nofeTta CTpyu, 3aTeM BbiGpocC
BOAbl 3aKaHYMBAETCSA M HAYMHAETCSA €e HakannuBaHue K criegyrowemy Bbibpocy. OTeve-
cTBeHHble cuctembl AUOA - 1,2 (aBTOMaTMYECKME MMMYNbCHbIE AOXAEBanbHbIE annapa-
Tbl), KCNO-10; AN-15, no3BoNA0T 3HAYNTESNTbHO YMEHbLLUNTL AnaMeTpbl NoABOAALMX 3a-
KpbITbIX TPYOONPOBOAOB, HO ManNoONpPoON3BOAMTENbHbI M NPAKTUYECKN HE UCMONMb3YOTCA.

PaanuyatoT goxxaeBanbHble MaLUWHBI:

—  MO3ULMOHHOIO AENCTBMSA (MPUBOA UCMONb3YEeTCs ANs CMEHbI NMO3ULUN);
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— paboTawume B ABMKEHUN.
[oxaeBanbHble MaLWUHBI U YCTAHOBKM MOTYT NepeMeLLaTbCs:
— dpoHTanbHO (NepemeLlarnTcsa NepneHaNKyNsSpHO OSIMHHOW CTOPOHE MaLUUHBbI);
— MPOAONbHO (BAONb ANMHHOW CTOPOHbI);
— 1o Kpyry (BpaLLatTCsl BOKPYr LleHTparbHOW Onopbl C rmapaHToM).
[oxaeBanbHble MaLWIWHBI pa3nenarTcs Ha:
— WKMpoKo3axBaTHble (MHOrOOMOPHbIE);

- C orpaqueHHon nnowanbio nosinea.

4. NoxpesanbHble annapatbl (OA).
Cpean annapaTtoB C MPUHYAMTENbHBIM pa3pyLlleHneM CTpyu Haubonee pacnpo-
CTpaHeHbl AednekTOpHbIE Hacaakn, B KOTOPbIX BblfieTarowasa u3 conna cTpys paspyliaeT-

cs Npv ygape o nperpagy, Hanpumep, B Buae KoHyca (puc. 4.1). Ha Bbixoge n3 annapa

Puc. 4.1 KopoTkocTpyrHas gedriektopHasa Hacagka KOY.
1 - Kopnyc, 2 - nnaHka, 3 - CMEHHoe cono; 4 - KOHYCHbIM AednekTop,
5 - wWTndT, 6 - OKHa ANns Noacoca Bo3ayxa M cpbiBa Bakyyma nopg cTpyemn

Ta obpasyeTca cnnowHaa BeepoobpasHas nneHka, KoTopasd 3aTtem pacrnagaeTcs Ha OT-
AenbHble Kannu aunameTpom okosno 1Mm. [ednektopHble Hacagkn KLY nmeroT CMeHHble
conna gnametpom 8+15 mm; npn Hanopax 7+15 M nx pacxoabl coctaBnaT 0,6+2,4 n/c,
pagunyc genctema - 5+8,5 M. Hegoctatkom Hacagok KOY aBnsieTca LOBOSMbHO BblCOKas
MHTEHCMBHOCTb goXxas - 0,7+1,1 mm/muH. K1Y MoryT ncnonb3oBaTbCa Kak CaMOCTOATE b-
Hble JOXAeBaTenun B CTaUMOHapPHbIX CUCTEMAX, HanpuMmep, B napkax, cagax, Tennumuax, a
Takke BXOOUTb B COCTaB AOXAEBalNbHbIX MaLUWH.

Kpome f[ednekTopHbIX HacagoK CywecTBYHT LWeneBble (CTpys paspyluaeTtcs,
NPOXOAs Yepes3 Y3KyH LWernb), LeHTpobeXHble (MOTOK B Hacagkax 3akpy4yvMBaeTcs no Cnu-
panu n cpasy 3a BbIXO4OM pa3pyLUaeTcs LeHTPOOEXHbIMM Crunamm) u gpyrue.

Cpe,qu- n ,D,aJ'IbHeCprIZHbIe annapatbl C eCTeCTBEHHbIM pa3pyLieHnemM CTpyu
11



00bI4HO BpaLlalTCA BOKPYr BEPTUKANBbHOW OCU M opoLlatoT (Mpyv OTCYTCTBUM BETpa) Kpyr
pagnycom paBHbIM A4anbHOCTW NofeTa CTpyu, M3MepsemMon No caMmbiM AarbHUM Kannsam.

Mo MeXaHn3My BpalleHua CTBOJ1a pa3fnnyaroT criegyrouimne ,D,A

KOPOMBbICJ10BbI€ U C NPYXNHHbIMU pacCeKkaTeliaMu,

peaKkTuBHbIE,

C aKTMBHOW rmapaBfivyeckon TypOMHKOMN,

C NpnBOAOM OT ABUraTenA AoXaeBanbHON MallUHbI.

1

Puc. 4.2. JoxaeBanbHbln annapat JA-2:
a—obLwmnn Bua; 6—ceyeHne KpenneHusi B NAOCKOCTN KavYaHNA KOPOMbICIa;
|[—KOpOMBICNIO NPY HXKHEM MOSIOXKEHUN NONATKK;
|l—KOpOMbBICIIO NpY BEPXHEM MOJIOXKEHUN NONATKW;
1—nonaTka; 2—HakugHas rarka; 3—ocCb KavyaHuns; 4—KopoMbICIO; 5S—NPOTUBOBEC;
6—«kopnyc; 7—npucoeanHNTenbHbIN driaHel; 8—cTonopHasi NNacTuHa;
9—perynmnpoBo4yHasa wanba; 10—crtBon; 11—Hacagka

K KopoMmbICNoOBbLIM annapatamMm OTHOCUTCA OanbHECTPyuHbIN aoxaesatens [A-2
(puc. 4.2). Kavatoweecst KOPOMbICIIO JOXAeBaTenst MUMEET Ha 3agHEM KOHLEe NpOTUBOBEC,
KOTOPbIN 3a CYET CBOEro Beca NofgHUMaeT nepeaHee nneyo Kopombicna C 3akpensieHHON
Ha HeM pas3bpbl3rnBatoLLEN NONaTKOW U BBOAUT €e B CTPYHO; SlonaTka BXOAUT B CTPYO MoA
HEKOTOPbIM YrIOM K OCU B BEPTUKANIbHOM U FOPU3OHTasNIbHOM MIOCKOCTAX. Y4apoM CTpyu
Mo nonaTke KOPOMBICHO OTKIOHSIETCS1 BHU3 Ha yron Ao 120° oT ocu cTpym, Npu 9TOM CTBON
noBopauvBaeTcst Ha yron 2+5° B ropu3oHTanbHOM NMockocT. B MOMeHT yaapa no pas-

Opbl3rmBatoLLeli onaTke CTpys paspyLLaeTcs, opollas Tepputoputo BGNun3m annapara.
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Puc. 4.4. loxaeBanbHble annapaTbl MalWnHbl «dperary»:
a—Ne|;6—Ne2 B—Ne3;r-Ne4; d — KOHLEBOW.
Camon MHOrouMcrneHHon rpynnon goxaesatenen ABNAKTCA annapatbl C NPYXUH-

HbIMW paccekaTenamu. K aTon rpynne oTHOCATCA cpeaHecTpynHble annapaTtsbl “Poca’™1,2,3
(pnc.4.3); OKLW-64; “Pperat™1,2,3,4 (puc.4.4) n HekoTopble Apyrve. B otnuymne ot Kopo-
MbICIa paccekaTerb Konebnercs B ropusoHTanbHOW MIOCKOCTU: yaapoM CTPyu NO KPUBO-
NMHENHON NnonaTke paccekaTernb OTKINOHAETCA B CTOPOHY, HO No4 AeUCTBMEM BO3BpaTHOM

NPYy>XWHbl CHOBaA BXOOUT B CTPYIO, yaapAd no CTBOJY annapaTta n noBopayvnBad €ro Ha He-
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KOTOpPbIN yron.

HoxgeBaTtenn C KOPOMBICIIOBbIMUA U MPYXUHHBIMW paccekaTensamMu BpallatoTcs
HebonbLIMMK pbIBKAMK CO CpeaHen yrnoBon ckopocTbio okono 0,25+0,5 obopoTa B MUHY-
Ty, TaKk 4YToObl NMHENHAss CKOPOCTb MEpPEMELLEHMA KOHLUA CTPyM He npeBocxoguna 2m/c.
Mpn 6Gonblien CKOPOCTU BpaLleHUs CYLLEeCTBEHHO YMeHbLUaeTCs LanbHOCTb MoneTa
CTpyW.

NMnaBHoOe BpaweHue cTBona obecneynmBaeTCcA B peakTMBHbIX annapatax (Kapy-
cenbHbI aoxaesatenb “Tumupssesel’) n goxaesatendax tuna [ ¢ rugpaBnnyeckon
TypbuHkon. B nepBbix 13 HMx (puc. 4.5) 3a c4eT acCMMMETPUM confa B ropu3oHTanbHOM
MMOCKOCTW CTPYSt OTKMOHSIETCS OT ocu cTBona Ha 3°, cospaBasi peakTMBHOe ycunue, Aoc-
TaToyHOE ANs BpalleHus annapaTa ¢ yactoton go 0,5+1 obopota B MuHyTy. B peakTtus-
HbIX OoXAeBaTenax OTCYTCTBYIOT MeXaHU4YecKku B3auMoOeucCTBylLue, coygapstowmecs
4YacTu, YTO MNOBbILIAET HAAEXHOCTb MX PaboTbl, OAHAKO WUCKPUBIEHUE CTPYM Ha BbIXOAE

BeeT K HEKOTOPOMY CHM>XXEHUIO OaribHOCTU noneta CTpyw.

Puc. 4.5. KapycenbHbIn goxaesaTtesib « TuMmnpaseseL»:
1 - oedbnekTopHasa Hacagka; 2 - cTBor; 3 - pacTsxka; 4 - Kopnyc JoxaeBaTens;
5 - ocHoBaHue; 6 - Tpyba wnenda; 7 - conno; 8 - nepexoaHuk; 9 - kocas Wwanba;
10 - gpononHUTENBLHOE COoMmo

HanbHecTpynHble poxpgesaTenu [ noapasgenstoTcsa Ha ogHoconnosble - [[1-15,30
(pnc. 4.6) n aByxconnosble - 0-50,80 (puc. 4.7). Hanbonee pacnpocTpaHeHHble annapa-
Tol A0-30 umetloT MexaHu3M BpalLeHUs, COCTOSILUMN U3 TpeX YepBAYHbIX PeayKTOpPOB U
TYPOUHKK, Norpy>xaemomn nonaTtkamu B CTpyto Ha rnybuHy 7+10mMm. N3meHsasa aTy rnyouHy,
MOXHO perynvpoBaTb CKOPOCTb BpaLLeHMs CTBOMa W KONMMYeCTBO OOXAS BOMM3M annapa-
Ta, obpasyloLLerocs npu paspyLieHnn nonaTkaMmm 4actu CTpyu.

TexHuyeckne xapakTepuUCTUKN PacCMOTPEHHbIX annapaToB NpuBeaeHbl B Tabnu-
14



uax 4.1-4.3. [laHHble no annapaTtam “Tummnpsasesel” 1 BpallalowmMMcs OT ABuratena Tpak-

TOopa AanbHeCTpPynHbIM AoxaeBaTenam HasecHbiM [I0H 6yayT npuseneHbl HUXe.

Puc. 4.6. lanbHecTpynHbIN goxaeBanbHbIn annapat 44-30:
1 - cTBOM; 2 - conno; 3 - YePBSIYHbIA peaykTop, 4 - TYPOUHKA; 5 - CTONOPHLIN BUHT;
6 - perynmpoBOYHbIV BUHT; 7 - MEXaHU3M NpMBOAa; 8 - OCHOBaHue; 9 — ynop.

BonbWNHCTBO annapatoB C eCTeCTBEHHbIM pa3pyLUeHNeM CTPyU UMeET Yron Ha-
KIMOHa Comnmna K ropusoHTy 6nmakuii k 30°, T.e. Npu npoxoae BoAbl OT BEPTUKANbHOMO CTBO-
na K consly noTokK noBopaynBaeT Ha 60°. [JoBOMbHO KpyTOM NOBOPOT TPYyObl Bbi3biBaeT 06-
pa3oBaHMe B NOTOKE BTOPUYHbIX BUHTOOOPA3HbLIX TEYEHUN, LLEHTPODBEXHbLIE CUMbI B KOTO-
pbIX CNOCOBGHbLI BLICTPO Pa3pyLUMTL CTPYHO N PE3KO YMEHbLUUTb paguMyc AencTBua annapa-
Ta. [MoaToMy cpasy 3a NOBOPOTOM CTBOSa LienecoobpasHo CTaBUTb MracTuHYyaTble Unu
MHOW KOHCTPYKLMMK BbINPSMUTENMN, NPENATCTBYIOLLUME PA3BUTUIO BTOPUYHBLIX TeYEHU. He-
CMOTPSI Ha HEKOTOpble AOMNOSIHUTENbHbIE NOTEPU HaMopa B BbLINPAMUTENNAX, OANbHOCTb

noneTta CTpyun OKa3biBaeTCA bonble, Yem npun nx oTCyTCTBUWN.
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Puc. 4.7. JanbHecTpyiiHble goxaeBanbHble annapatel 40-50 (a) n 01-80 (6).

Tabnuuya 4.1.
TexHu4yeckne xapakTepUCTUKM CPeOHECTPYNHBIX JOXAEeBanbHbIX annapaTtos.
MapameTpbl Poca-1 Poca-2 Poca-3 OKLI-64
Pacxop, //c 0,45+1,25 1+3,4 2,595 1
Hanop, m 20+50 20+50 25+60 35+40
[anbHoCTb noneTta cTpyu, M 13+21 15+28 23+35 18+23
MNHTEHCUBHOCTbL O0OXOA
(663 y4eTa NEPEKDLITHIA), MWAUH ~0,052 ~0,084 | 0,09+0,15 | 0,053+0,059
YacToTta BpaweHus, o6/MuH 0,25+0,5 0,25+0,5 0,25+1,0 0,5+0,75
[nameTpbl Hacagkos, MM
OcHoBHoro 6+8 5+9 10+18
BcnomoraTenbHbix - 7n4 7n4
Tabnuuya 4.2.
TexHuyeckne xapakrepuctmkm A “©Operat”.
MapameTpbl Ne1 Ne2 Ne3 Ne4 KoHueBon
Pacxom, /G 0,09+ | 0,28+ 0,82+ 2,16+ 5,4+
0,57 1,0 2,75 3,9 14,2
[anbHoCTb noneTta cTpyn, m 1113 | 13+17 14+-16 20+30 32+36
MNHTeHCMBHOCTb OoXasa, MM/MUH 0,077 | 0,045+ 0,06+ 0,08+ 0,1+
(6e3 yyeTa nepekpbiTUi), +0,092 0,06 0,094 0,1 0,22
YacToTa BpaweHus, 06/MuH 0,75+ | 0,25= 0,25+ 0,25+ -
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1,0 0,5 0,5 0,5

[nameTpbl HacagkoB, MM

OCHOBHOrO 2,8,32 | 3,656 | 56+9,5| 9,5+11,9 | 12,7+17,5
BCMoOMOraTenbHbIX - 2,4:3,2 | 4,356 56 6,3:9.5
Tabnuua 4.3
TexHuyeckne xapakTepuCcTUKN OanbHECTPYMHbIX AOXAEBamNbHbIX annapaTos.
MNapameTpbl JA-2 no-15 | Aa-30 | 0o-5o0( Oa-8o
Pacxog, n/c 11+20 5+15 15+30 | 38+55| 55+85
Hanop, m 50+60 50+60 50+60 | 50+70| 50+70
[anbHOCTb noneTta cTpyu, M 35+45 35+50 40+60 45+70| 55+80
MHTEeHCMBHOCTb JoXasa, MM/MUH 0,17+ 0,07+ 0,11=+ 0,13+ 0,20+
(6e3 yyeTa nepekpbITMI) 0,19 0,11 0,12 0,20 0,24
YacToTa BpaweHus, 06/MuH 0,35+ 0,5 0,15+ 0,2 |0,15+ 0,2 0,2 0,2
AnameTpbl HacagkoB, MM
OcHoBHoro 22+28 16+26 26+34 32+40 | 40+52
BcnomorarernbHbix - - - 16 16
XapakTep paboTbl e No KPYry 1 CeKTopy
Kpyry

[ns Toro, 4ToObl annapaT KpyroBoro AencTeus obecneynsan paBHOMEPHOE yBraXx-
HEeHWe OpoLIaeMOro MM Kpyra, KONMYeCcTBO AOXAS AOMKHO YyBenn4MBaTbCsi MPOMnopLmo-

HanbHO yaaneHHoCTM oT annaparta (puc. 4.8). B atom cnyyae B nobon Toyke kpyra pa-
o 2
nnycom R(m) 3a Bpewmsi nonmea ty(muH) cnoir ocaakos coctasut h,=60[Q /TR ".

[lns nonyyeHus antopbl pacnpeaeneHns ocagkos 6rM3Kon K kenatenbHon B cpen-
He- U JanbHEeCTPYWHbIX annapaTtax MCMonb3ytT 0bblYHO 2-3 comnma pasnuyHbIX AMameT-
poB. Hacagku meHbLUero guameTpa C OTHOCUTENBHO MarnbiMU pacxodaMu U AanbHOCTbIO
noneta cTpyu obecrneyvBaloT ocagkM BO BHYTPEHHEW yacTu kpyra. Kpome Toro, Kak yxe
OTMevYarnocb, Ha O4HOM M3 HAacaaKoB MOXET ObITb YCTAHOBMNEH paccekaTenb U TypouHka

On4a opoleHnd 3emMesib y caMoro annaparta.
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Puc.4.8 3niopa pacnpegeneHne ocagkoB no AfMHE eCTECTBEHHO paspyLUaloLLencsa cTpyu
(ansa BpalLaoLwmxca annapartoB): 1- AeNCTBUTENBHOE; 2 -KenaTenbHoe.

[MpymepHbIM XapakTep pacnpegeneHna ocagkoB No AnnHe cTpyn goxaesatensa Ne2
MaLwwuHbl "®perat’c gBYyMS connamMu U paccekatenem npegcrasneH Ha puc. 4.9; raoe gBa
oonbwunx “ropda" Ne1 n Ne2 cosgaroTcsa connamum pasHoro anameTpa, ropd Ne3 obecneum-
BaeTcsa paccekarenem n manbii ropd Ne4 - cneymanbHbIM BUHTOM, paspyLUalolwmMm 4YacTb
CTpyu 13 conna marnoro gumametpa. MakcumarnbHbIN CrioM 0CafKoB BbiNagaeT Ha paccTos-
Hun (0,75-0,85)R; genctButenbHasa anopa MoXeT ObiTb B NEPBOM NPUONMKEHUU anmnpok-

CMMUMpoBaHa TpeyrosibHUKoM 5.

Puc.4.9.PacnpegeneHme ocagkoB no AnnHe ctpyu goxaesatensa Ne2
MalLnHbl "®perat”

5. CTaunoHapHble AoxaeBarbHble CUCTEMbI.
B cTaumMoHapHbIX U NofycTauMoHapHbIX cUCTEMax MO3NUMM AOXAeBanbHbIX anna-
18



paToB (OMKCUPYKOTCA rMOapaHTaMmn Ha 3aKpbITOM OPOCUTENBHON CETU. DTN NO3NLUN MOXKHO
pasmellaTtb MO pa3HbIM CXEMaM: B BEpLUMHAX KBaApaToOB, TPEYrofibHUKOB WM NPOU3BO-
ANTb TaK Ha3blBaeMbll CEKTOPHbIV NOSMUB.

[nsa Bbibopa pacCcTosaHUM MexXay nos3numsMmn npu nonuee no keagpatam (puc. 5.1)

paccMoTpum Touky A, Hanbonee yaaneHHyo OT YeTblpexX CMEXHbIX MO3NLMIA JoxaeBaTe-

nen. NockornbKy B 3TOW TOYKE BbiNagaeT AoXOb CO BCEX YeTbIPpeX MO3MLUMKI, C Kaxaon n3

z

134K

Puc.5.1. Kpyrosoi nonue no kBagpartam:
a- nraH pasMeLLeHnsa goxaesarenen,
© - cnon ocagkoB, HEO6XOAMMBIN O1151 PaBHOMEPHOrO yBRaxHeHust nnowaau (1)
N OEeNCTBUTESbHBIN C y4eTOM nepekpblTusa nosuuun (11)

HUX OOCTaTOYHO MONy4YnUTb, Hanpumep, 0,25hMaKc, T.€. Touka A MoXeT HaxoamTcs Ha pac-
ctosiium 0,05R ot koHua pelictBus annaparta unu Ha 0,95R ot Hero camoro. Takum o6-

pasoMm, ANvHbI avaroHanen keagpatos pasHbl 1,9R, a ctopowbl ksagpatos a=1,34R.

Mnowaab Takoro kBagpata, T.e. Nnowadb NO3NLMM C Y4EeTOM MEepeKpbITUA COCTaBnseT
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18R,

[aHHasa cxema XopoLlo BMUCLIBAETCA B NpaBUSibHbIE, MPAMOYrofibHOW (POPMbI yya-
CTKW, HO MMeeT o4YeHb BonbluMe 30HbI NEPEKPbLITUN. ATU 30HbI COCTaBIISAKT OKOMO MOSo-

BMHbI BCEW NNoLiaan 1 nony4varoT Criov OCaaKoB Bblle CpeaHero, a HekoTopas Ux 4acTb -
naxe 2hcp. Ons vnnioctpauum aToro gakta Ha puc. 5.1(6) noctpoeHa anopa pacnpege-

NeHnst 0caKoB No NPSIMOKN, COeauHSoLWEeN cocegHne No3nLnn.

140 R

Puc.5.2. Kpyrosoi nonue no TpeyrofbHUKam:
a- nnaH pasMeLLeHns goxaesarenen,
6 - cnou ocagkoB, Heo6XxoAMMBIN ANS PABHOMEPHOTO YBIaXXHEHUS
nnowaau (1) n gencTBuTenbHbIM € y4eToM nepekpbiTus nosvumn (I1)

an/IMepHO B [Ba pa3a CoKpallaeTcda njowaab 30H I'IeperbITI/IIZ npun nonuee no

TpeyronbHuKam (puc. 5.2). PacueTHbiln paguyc noavumm ymeHbiuaetcs o 0,93R (touka A
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nonyyaeTt Bo4y OT TpeX CMeXHbIX JOXAeBalbHbIX annaparToB), HO ee nnoLaab Bo3pacra-
2
et go 2,25R”. Mpu nonunee no TpeyronbHMKam Ha rpaHMLAax ¢ HEOPOLLAEMbIMU 3EMIISAMU

UNKN OCTalOTCA HEMOMUTbIE “NATHA”, UNN NPUXOAUTCA NONMBATbL 3EMIN, KOTOPbIE 3TOro He
TpebytoT. TOT HEAOCTATOK MOXHO YCTPaHUTb, €Cnv AOMNONHUTbL KPYroBOW MOSIMB CEKTOpP-

HbIM Ha rpaHumuax opoLllaemMbliX 3eMeEJlb.

L7IR

1.77R

\
e —_ —

0.8R
Puc. 5.3. CekTopHbI nonue no kBagpartam (a) n TpeyronbHukam (6).

Mpw CeKTopHOM MONMBE, KOTOPbLIA OCYLLECTBASETCS NyTEM BKMOYEHUs cneuunarnb-

HOro npucnocobneHns Ha goxaeBaTene, CyLeCTBEHHO YMEeHbLUAeTCs nnowaab nonmea ¢
- 2
oaHou noauumm - go 1,4R" n yBennymeaeTcsa Heobxogmmoe Yncno rmgpanTos. Nnowaab
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30H MEepPEeKPbITUA HECKOSMbKO BO3pacTaeT Mo CPaBHEHWIO C npeablayLliend cXxemMomn, O4HaKo
nepenonve B 3TUX 30Hax yMeHbLuaeTcsa. Kpome Toro, ecnvm cektopbl OpUEHTMPOBaTL B Ha-
npaBneHnM rocnoacTBYOLMX BETPOB, TO MOMIMB MOXHO NPOM3BOAMTbL NPU CKOPOCTM BETPa
Ao 3-5m/c (gnga KpyroBoro nonmea AonyctuMbIMn cumnTatoTes 2-3m/c). CnenyeTt 3amMeTuTb,
YTO NPWN CEKTOPHOM MONMBE UHTEHCUBHOCTb JOXAS BO3pacTaeT B 1,5 pa3a No CpaBHEHUIO
C KpYroBblM MOMAMBOM - C uMdpamMu, NpMBOAMMbBIMN B TEXHUYECKUX XapakTepucTukax an-

napaTos.

Puc. 6.2. . loxaesanbHbin annapaT A0-30 Ha TpybonpoBoae:
1 - Tpy6onpoBog; 2 - cTosiK; 3 - 3aTBOp; 4 — oxaeBanbHbIn annapat 40-30.
Bce onucaHHble cxembl MOryT MCMOSb30BaTbCA TaKkKe MpU OPOLUEHUU AoXae-

BaslbHbIMM MalUMHaAMK KPYroBOro AencTBud, Hanpumep, tmna J4H.

6. [loxxaesanbHble YCTaHOBKN.
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6.1. Komnnekms! uppuaayuoHHsie KU-50 u KN-25 “Padyza”.
B coctaB komnnekta KM-50 BxogaTt (puc.6.1):
— nepeaBwkHasa HacocHas ctaHuma CHIM-50/80;
— cucTema HaseMHbIX TpybonpoBoaoB 13 HGbICTPOPA3bEMHbBIX antOMUHUEBLIX TPYD C pbl-
YaxkHbIMK “3amkamn” (guameTp Tpy6 150 n 125 mm, obwasa anvHa okono 1600 m);
— pasnuyHas apmartypa (NepexoaHuKW; NpUCoeanHUTENbHbIE NaTpybKu, rmapaHThbl, 3a-
FAYLLKK);
— yeTblpe goxaeBarbHbiX Kpbiia d=110 mm ganuHon no 126 m ¢ 4 cpeaHeCTpPyMHbIMU
aoxaesanbHbIMM annapatamu “Poca-3” Ha KaXXaom 13 HuX.
K kaxxgomy mn3 gByx pacnpegenurenbHbix Tpybonposogos PT-125 nogseluvBaeT-
Cs No ABa AoXAeBanbHbIX Kpbina: Koraa ogHo u3 HUX paboTtaeT, BTopoe pa3bupaeTtcs, ne-
PEHOCUTCA N MOHTMPYETCa Ha cnegytowen nosvumn. Nocne opolleHns Bcero keagpaTta
(288X288M2) BOKPYrI KaXgoro pacnpegenutenbHoro TpybonpoBoaa, OHW nepemeLlarTcs
BOOMb Marnctpanu Ha cocegHue no3vuun. 3aTeM Becb npouecc nosTopseTcs. Pacxon
Kpbina paBeH 23,6 n/c n Bcen yCTaHOBKKU - 47,2 n/c, C OQHON MO3MUMWN KPbINIO NONuBaeT
nnowaab (C y4eToM NepeKkpbITUii C coceaHnx nosvumii) 0,52ra (36x144=5180M?) npu UH-
TeHcmBHOCTM goxasa o 0,27 mm/muH (6e3 ydyeta noTepb Ha mcnapenue). Obwasa nno-
Laab, kKoTopasi MoXeT nonuneaTbes komnnektom KN-50, coctaBnseTt okono 50 ra.
Mpn nonuee cagoB U BbiICOKOCTEBENBHLIX KyNbTyp annapathl “Poca-3” ¢ nomoLbto
TPEHOr U CTOEK NOAHMMAIOTCS Ha BbiCOTy 1,2 M Hag 3emnen. [na BHECEHUS B NOSIMBHYHO
BOAY XUOKUX MUHEpPanbHbIX yO4OOpeHu unm aoXMMUKaToB B Havane Kaxaow pacnpeae-
NNTENbHON NNHUN MOXKET NOAKMYaTLCH rMAPONOLAKOPMLLMK.
[laxke Npy OTHOCUTENBHO Marnol MOSIMBHOIM HopMe M=300m*/ra n Ges3 ydyeTa no-
Tepb BOAblI HA UcnapeHne Bpemsi paboTbl Kpbina Ha NO3ULMKM COCTaBISIET HE MEHEE OBYX
4yacoB, M OBoe paboumx Nnerko cnpaensTCa C obcnyxmBaHMem Bcero komnnekTa. [Mpu
yKasaHHOW NOSIMBHOM HOpMeE U OBYXCMEeHHOW paboTe nonue BCen nrowaanm (gaxe c yde-
TOM €ro 3ameaneHus Npu 3HayuTesnbHbIX NOTEPSAX HA UcnapeHue) 3aHmmaeT He bonee 3

CYTOK.
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Puc. 6.1. Cxema komnnekta KM-50 (a) n TexHonornyeckasi cxema pabotbl KU-25 (6):
1 - HacocHaga ctaHuus (CHIM-50/80); 2 - nepexogHuk 180x150 mm;
3 - marucTpanbHbIn Tpybonposoa; 4- nepexoaHuk 150x125 mm;
5,6 - TpyObI-rnapanTel gnametpom 150 n 125 mm;
7- pacnpegenuTenbHbIn TpybonpoBon; 8 - ooXxaeBarnbHbIN annapar;
9 - poxxgeBanbHoe Kpbino; 10 - nonuTas nnowanb

Mogundukaumsa “Pagyrn” KU-25 nmeeTt Tonbko marnctpanbHbii TpybonpoBog ¢ 24
rmgpaHTamu, BAOMb KOTOPOro nepeMeLLarTcs 2 AoXKaeBarbHbIX Kpbiia, paboTtatowme no-
oyepenHo. Pacxop yctaHoBsku (23,6 n/c) obecneumBaeTcs HacocHow cTtaHuuen CHI-

25/60; obwasa opowaemas nnowanb 25ra MoxeT 00CnyXnuBaTbCs 0gHUM pabdoymm.

6.2. LLinetg doxoesarbHbIl LL/]-25/300.
Ota yctaHoBka (puc. 6.3) npeacrtaBnsaeT cobon ctanbHoW Tpybonposoa (auameTp
102mMm, anuHa 150M) ¢ onaHueBbIMU COEANHEHUAMU, MOA KaXOblM U3 KOTOPbIX HAXOAUT-
ca cneumanbHas “nbbka’. Ha koHuax wnenda nmetoTces TpybyaTble WapHUpHbIE XO0OTHI,

C NOMOLLIbIO KOTOPbIX MOXHO MOACOEANHATLCH K rMapaHTam, a Takke YCTPOWCTBaA, NO3BO-
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nqaoLwmne NpUUennTb LWNENM K TPakTopy 1 NnepemMeLLaTb YCTaHOBKY BAOSb €€ OCU B Nto6oM
HanpasfeHun.

Ha Ttpybonposoae yepes3 50M gpyr oT gpyra yCTaHOBMNEHbI TPU KapyCesSibHbIX LOX-
pesatens “TumupsiseBel”, Kaxablh M3 KOTOPbIX MMEET ABa aniMUHMEBBLIX CTBOMa
(pnc.4.5.). Ha ogHOM CcTBONE HaxXoAMUTCA KOPOTKOCTpPYWHas aednekropHas Hacagka Tuna
KOY ¢ guameTpom conna 9MMm, Ha OPYroM - peakTUBHbIN CPegHEeCTPYUHbIN AoxaeBaTernb C
anameTtpom conna 15-25mm. PacTsikkun, nogaep)xmBatome CTBOMbI, NO3BOMNSAKT N3MEHATb
YrIbl HAKIOHa AoxaesaTtenen Ha +10° OT UX CPEAHErO MOMOXEHUS.

Mpn nogaye BoAbl B LWNend TeneckonuM4eckun BepTUKasibHbIM KOpnyc OOXAeBa-
Tensa BblABUraeTcsi BBepX Ha 60MM, 1 3a CYET pPeakTMBHOIO AENCTBUS CTPYM HA CKOLLEH-
HbI/ Kpan cpegHecTpynHoro Hacagka KO “Tumupssesel” HaunmHaeT BpallaTbCA CO CKOPO-
CTbto A0 106/MUH. [pu CHATUM Hanopa Kopnyc C Kapycernblo 3a cHeT COOCTBEHHOro Beca
onyckaeTcsi BHM3, NPUYEM CTBOSbI YCTaHaBMAMBAKOTCA B HarnpasfeHunm ocu wnenda.

OnopHas YyacTb AoxaeBaTenei BbINOMHeHa B BUAE ABYX NblX.
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Puc.6.3. Wnend goxgesanbHbin LWA-25/300.

Tabnuua 6.1.

TexHuyeckne xapaktepuctumkm WO-25/300.
Pacxopn Boabl, n/c 25+30
Pabounn Hanop y Bxoda B wniend, m 50
PaccTtosHua mexgy NnoCTosiHHbIMK TpybGonpoBogamu, M 300
PaccTtoanua mexgy rmgpaHtamu, M 60
[nnHa opolwaemon nosmunu, m 150
WnpuHa nosvumm, m 60
NHTeHcnBHOCTL AoXasi, MM/MWUH 0,13+0,17
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Bpemsa Ha cmeHy no3uumu, MUH 15

Macca wnenda, Kr 1200

O6cnyxumBatowmm nepcoHan Ha 5-10 wnendos 1 TpakTopucT

1 nonuBanbLMK

OavH wnend MOXeT nonmeaThb 3a CE30H NOnocy AnMHOWM Ao 4,2 kM, nocrneaosa-
TeNbHO nNepemeLlaacb BOOMb HEE C NO3MUUKM Ha NO3nuuto TpakTopom knacca 0,6-0,9. MNo-
CIle OKOHYaHuAa Nonuea LWnendg Bo3BpallaeTcs B Ha4ano opowaemon um nonocel. XKena-
TenbHO Nepemellathb Wwrend Bcerga no ogHoMy cneqy - no 6opoaae wmpmHom okono 20 n
rnybuHon 7+10cm, obpasytoLLencs yxe nocne nepBoro npoxoga wnenda.

YcraHoBku LWO-25/300 uenecoobpasHo ncnonb3oBaTb AN NONMBa ASIMHHbLIX Npsi-
MOJIMHEIHBIX YYaCTKOB C “UCKpVBIEHMEM” ocu He Gonee 5+7°% gomnycTUMble YKIMOHbI yya-

CTKOB: nornepeyHbin - 0,07, npogonsHbin - 0,05.

6.3. lNonocosbie winaHzoeble 0oxdesameru.

K atomy Tuny poxagesaTenen oTHocATca ycTaHoBkn PZT-75 (“Curma”); PP-67;
[LL-30 - Bce oHM aHanornyHbl N0 KOHCTPYKLUMN N OTIIMYAKOTCA NULLb HEKOTOPbLIMKU AeTans-
MW N TEXHUYECKMMUN XapaKTepPUCTUKaMM.

PaccmMoTprM KOHCTpYKLUMIO yCcTaHOBKM (puc. 6.4) PP-67. B ee coctas BxogaT oa-
HOOCHas Tenexka ¢ 6apabaHom gmameTpom okono 1,5M, Ha KOTOPOM HaMOTaH NOMU3TU-
NEHOoBLIN WNaHr guamMeTpoMm 67mMmM 1 anvHon 240M, a Takke CpedHEeCTPYyMHbIN Joxae-
BarnbHbIA annapaT C NPYXUHHbIM paccekaTeneM, yCTaHOBMEHHbIA Ha MeTannmyecknx ca-
naskax. bapabaH mMoxeT npuBOAUTLCA BO BpaLLEHWE C MOMOLLbIO rmaponpuBoda C He-
oonbLon npsiMoTodHON TypbuHkon. CkopocTb BpawieHust 6apabaHa perynupyeTcs cne-
LUunanbHbIM KpaHOM, U3MEHSIIOLLMM pacxo[, NoAaBaeMbl Ha TYPOUHKY.

YctaHoBKa pabotaeTt cneaywowmm obpasom. [JocTtaBneHHas K rmgpaHTy nerkum
TPaKTOPOM Tenexka C MOMOLLbIO OTKMAHBLIX YNOPOB (PMKCUPYETCA Ha No3nuumn, yCcTaHOBKa
noAcoeauHAeTCa K rMapaHTy, TOT Xe TpakTop OTTArMBaeT canaskm Ha BCK UM 4acTb
ANuHbI Wwnadra. MNMocne nogaym Boabl B ycTaHOBKY 6apabaH HaunHaeT BpallaTbCcs, Hama-
TbIBAET LUMNAHr U TAHET K cebe canasku ¢ 3a4aHHOW CKOPOCTbIO; BpallalolMNCca OoXxae-
BasnbHbIA annapaTt opoLlaeT nonocy wupuHon 50-60m.

Kak BugHo, WnaHrosble AoXxaeBaTenn K Knaccy yCTaHOBOK MOTYT OblTb OTHECEHbI
C M3BECTHOW [Ofen YyCroBHOCTU, TaK Kak nepemMelleHne canasok npu nonmee OCyLLecTB-

ndeTca rmgponpmneBoaomM 1M Ha NO3NLUNKM goxXaeBaTern pa60Ta+0T YXe KaK MallUHbI.
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Puc. 6.4. O6wunin Bug goxageanbHoro obopyaosaHust PP-67:
1 - Wwaccu ¢ HaMOTOYHbBIM YCTPOUCTBOM; 2 - canasku ¢ AoXxaeBasibHbIM annapaToMm;
3 - NONUATUMNEHOBLIN LUNAHT.
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Puc. 6.5. TexHonornyeckas cxema nonuea goxaesarnbHbiM obopyagosaHnem PP-67:
1 - TpakTop; 2 - goxaeBanbHbIA annaparT; 3 - NONIMATUNEHOBbIN LWNaHr; 4 - NpUcoeanNHN-
TenbHbIN pyKaBs; 5 - opocuTenbHasi CeTb; 6 - TMPaHT Ha OPOCUTENBHON CETU; 7 - LWaccu ¢ Hamo-
TOYHbIM YCTPOMCTBOM; 8 - rpaHmnLa OpoLLaemMoro yydacTtka

[oCTOMHCTBaAMU LLUNIAHIOBbIX YCTAHOBOK SABMSIOTCA MUX JIErKOCTb U MAHEBPEHHOCTb,
Marnas MHTEHCMBHOCTb JOXAS, T.€. BO3MOXHOCTb UCMNOSb30BaHUSA AaXe Ha TSXenbIX rpyH-
Tax, a Takke CnoCOBHOCTb “BNUCHLIBATLCS” B YYACTKM CIIOXHOMW KOH(Urypauumn, 3a cyet
N3MEHEHNs pa3MaTtbiBaeMOn AMWHbI WnaHra. HegoctaTkm 3TMX yYCTAHOBOK COCTOAT, BO-
nepBbIX, B Maron npounasoantensHoctn (PP-67 npu m=600m>/ra okono 0,05ra/yac) u, Bo-
BTOPbIX, B HEAOMOMNNBE OKPaWH OpOLLAeMbIX MOMOC Ha ANIMHE paBHOW AanbHOCTM noseTa

CTpyu annapara.

Tabnuua 6.2.
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TexHn4eckne XapaKTepUCTUKMN NOJ1I0OCOBbLIX LLU1aHIOBbIX poxaesaTenen.

Tun ycTtaHOBKM PP-67 PZT-75 Aw-30
Pacxop Boapl, n/c 5,1+7,4 7,210 30
Hanop Ha rugpaHTe, M 60+70 60+100 110
Perynupyemas wmpuHa koneun canasok, M 1,2+2,5 - 1,5+2,8
KnupeHc canasok, m 0,65 - 1,1
Crion goxas 3a npoxon, Mm 15+-66 12+70 24+120
WNHTEHCUBHOCTb A0XAs, MM/MWH 0,11+0,16 0,1+0,15 <0,3
[nuHa opolwaemon nosnummn, m 260 300 430
WnpuHa, m 50+60 55+85 85
[nnHa wnaxra, m 240 285 400
[dnameTp wnaHra, Mm 67 65/75 90
OBCnyKVBaIOLMI nepcoHan 1 TPaKTOPUCT - NONMBanbLLMK

Ha 5-10 ycTaHOBOK

7. JoxaeBanbHble MalUVHbI.
7.1. [lsyxkoHconbHbIU doxoesarbHbIU azpezam [LJA-100MA.

OCHOBHbIMM COCTaBNALWUMN 3TOW MaluMHbl siBnsoTca (puc.7.1) Tpaktop OT-
75M, npocTpaHCTBEHHas1 hepmMa C HWXKHUMWU Nosicamyn M3 Tpyb, pama Ans KpenneHus
drepMbl Ha TpakTope U HacocHas yctaHoBka. Kpome Toro, B coctase 1A ecTb rugpocuc-
Tema ynpaBneHusi, ’MaAponoAKOPMLLMK U CUCTEMA OCBELLEHMA Ans paboTbl B HOYHOE Bpe-
MS1.

BcachbiBatoLwas nMHMS HACOCHOM YCTaHOBKM, MMeoLLada nrasBatoLLMi KranaH ¢ ceT-
KOW Ha OQHOM KOHUe M NPOTUBOBEC Ha APYroM, C NOMOLLbI rMOapOUMNUHAPA OnycKaeTcs B
KaHan - BpeMeHHbIN opocuTenb ¢ rnybnHon HanonHeHna He meHee 0,35M. Hacoc 3anvBa-
eTCs BOAOW ra3ocTpyMHbIM BakyyM-annapaTtom, paboTaroLlmmMm Ha BbIXMOMHbIX ra3ax ause-

Nna TpakTopa, M Nocre BKYeHUs ero B paboTy 13 kabuHbl TpakTopa Hacoc nodaeT BoAy B

Tpy6bl bepMbl.

28



1.6

1

8

Puc. 7.1. AByxkoHCONbHbIN aoxaeBanbHbin arperat JOA-100MA:
a — obwun Bug B pabote; 6,6 — cxema arperarta (pasmepbl B M);

1 — hbepma; 2—KOpOTKOCTPYMHbIE AedIEKTOPHbIE HAacadKkn Ha OTKPbINKax; 3 — HanopHbIN NaTpy-
©0K; 4—KOHCOMbHbIV LEHTPOOEXHLIN HAacoC; 5—BcacbkiBaoLLas NMHNUS;
6—ayra-amopTu3aTtop; 7— BcacblBaloLWMI KnanaH; 8 — opocuternb; 9 — NOBOPOTHLIN KPYT;

10 — KoHUeBOW JoXxaeBanbHbIN annapart; 11 — BogonpoBoasLlas Tpyba.

TpyObl HWKHUX MNOACOB hEPMbI U CTEPXKEHb BEPXHErO MOsSICa CBA3bIBAOTCA CTON-
KaMn, pacnopkamn n cuctemon pactsikek. Kaxgast koHconb oepmMbl cocTouT m3 13 npus-
MaTUYECKMX M OQHOW NUpamMmaaribHOW KOHLEBOW NaHENW; B KaXQoOW NaHenu umeeTtcs no
ABa Tpyb4yaTtbiX OTKPbISIKa, HAa KOHLUAX KOTOPbIX YCTAaHOBIEHbI KOPOTKOCTPYMHbIE Aedriek-
TOpPHble Hacagkn ¢ pacxogom 2,3n/c, Bcero 52 wWTyku; Ha KOHUaxX dpepMbl HAXOAUTCS MO
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OAHOMY CTPYWMHOMY annapaTty CEeKTOPHOro AENCTBMSI C pacCcekaTenem, pacxon Kaxgoro
5n/c. Obwasn gnmnHa cdepmbl 110,6 m; BoicoTa cbepmbl y TpakTopa - 3,07M, Ha KOHUAX - 1M;
BO3BbllLEHNE bepMmbl Hag 3emnen - ot 1,5 go 3,5m.

MockonbKy B ceBoobopoTax 06bIMHO MPUCYTCTBYIOT HeopoLlaeMble KyrbTypbl, OpO-
CUTENN OENAKTCA BPEMEHHBLIMM M MO3TOMY He 06nMuoBbIBaOTCA. [JONYyCTUMbIE YKITOHbI
Takmx opocuternen - ot 0,0005 go 0,003-0,004, ux gnuHa - 400-800m. MNpu yBennyeHum
AJIMH opocuTenen noBbilaeTcs NPOM3BOAMTENBbHOCTb MallMHbI, HO BO3pacTakT noTepwu
BoAbl Ha hunbTpauuto. C uenblo co3gaHna Heobxoammblix Ans paboTbl MalvHbI FNY6uH
NCNONb3YyTCS NEPEHOCHbIE NEPEMBIYKM, KOTOPbIMU OpocuTenb pasbuBaeTca Ha oTaernb-
Hble 6bedbl. AnnHa 6bedoB ot 100-150M npm MakcumanbHbIX YknoHax, 4o 400-500m npu
MUHUManbHbIX. IHOrga nucnonb3yrT CKONb3swmue BMECcTe C MaliMHOW rmbkmue G6peseHTo-
Bble nepeMblidkn. [pumMepbl CXeM OTKPbITOM OPOCUTESIbHOW CeTu, NoABOAsALLEN BoAy K

mMawwmHam OOA, npeacrasneHbl Ha puc. 7.2.

Tabnuua 7.1.
TexHn4yeckmne xapakTepucTukm goxaesanbHon mawunHbl 40A-100MA.

Pacxop, n/c 130
Hanop, m 37
KonnyectBo fetnekTopHbIX AoXAeBarbHbIX annapaTos, WT 52
Pacxog ogHoro annaparta, n/c 2,3
BbicoTa cbepmbl Hag 3emnen, m 1,5+3,5
LLinpunHa opoLuaemon nonockl, M ~120
Cnown ocagkoB 3a 1 npoxoa, Mm 3,8+20
NHTEeHCMBHOCTbL A0XAA, MM/MUH ~3+4
CkopocCTb OBWXeHUs arperarta, Km/4yac
pabouasi Ao 1.05

4,5
TpaHcnopTHas
Mpon3BoanTENLHOCTL 3a Yac paboThl, ra no 0,78
Macca malmHbl, T 10,8

MawwuHa paboTaeT B ABMXEHUW Breped-Hasag BAONb BPEMEHHOIO OPOCUTENS,
nonuBeas Nosiocy WupuHom okono 120Mm; BbiCOTa CNosi 0CagkoB 3a 04uMH npoxog, - oT 3,8 go
20MM B 3aBUCUMOCTU OT CKOPOCTU ABuxeHud. LLnpuHa nonocel oTBOAa Nod opocuTerns n
aopory ansa arperarta - okono 6m. lNpu nepeesge OOA Ha gpyron opocuTenb UM y4acToK
cdhepma MoxeT noeopaumBatbcs Ha 90° u yCTaHaBnMBaTbCHA B HanpaBfeHUU OBWKEHUS

MaLUWHbI.
30



Mawwuny OOA-100MA nydwe wucnonib3oBaTtb AN MOnuBa KynbTyp Y3KOPSAHOro
ceBa, He Tpebylowmx nepekpecTHon obpaboTKn, KOTOPYH 3aTpyaHAT opocuTtenu. B To
Xe Bpemsa Manasi KpyrnHoCTb Kanenb No3BOoMisieT NonmMBaTh BCE KyNbTypbl, BKOYas LBETHI,
paccagy, ArogHuku. NMponssoanTenbHOCTb MalUMHBLI OCTAaTOYHO BESMKA: Npu m=600m°/ra
- okono 0,6 ra 3a 1 yac uncrtomn paboTbl; ce3oHHasi Harpy3ka Ha MalumHy - oo 150ra.

Hepoctatkamu A sBngawoTca notepu BoLbl HA UNbTpPaLNIoO U3 opocuTenen, ryc-
Tasi ceTb OpOCUTENEN C COOPYXEHUAMU U NepeesfamMu Yyepes HUX, Manblii KoadpuumeHT
3emMernbHOro ncnosnb3oBaHusa (okoro 0,95), 6onblune macca mawwuHbl (10,8T) 1 yaensHoe

AasrieHme xogoBou Yactu Ha rpyHT (0,07Mna).
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Puc. 7.2. Cxema opocutenbHon cetn ana OOA-100MA:
1 - BOOOUCTOMYHUK; 2 - HACOCHas CTaHUMs; 3 - 3aKpbITbIl TpybonpoBoa; 4 - rmapaHT;
5 - opocuTtens; 6 - rpaHuua nong; [—lIV—Homepa nonen cesoobopoTa. Pasmepsl B M.

7.2. anbHecmpytHble dox0esamesiu HagecHble [4[JH-70 u [[H-100.

Bce mawuHbl Tuna O0H nmeloT cxoxme KOHCTPYKTUBHbIE CXEMbl M OTINYaKTCS B
OCHOBHOM CBOMMM napameTpamu. [naBHble y3nbl MawwuH (puc. 7.3) - 9TO HaBecHasi pama;
KapdaHHbIN Ban, BeQyLMn OT ABUraTensl Tpakrtopa K nosiMmBHOMY ob60pyaoBaHUIO; Hacoc -
pedyKkTop C BCacblBalOLWen NUHMEN; OarbHEeCTPYWHbIN OOXOeBarbHbIM annapaT; Mexa-
HWU3M BpaLleHus annapaTta OT BeJyLlero Bana Hacoc-pefykropa, obecneymsaroLwmi nonms
MO KPyry M no cektopy. MawwuHbl cHabXeHbl YCTpONCTBaMn AN NOABbEMA M OMyCKaHUA
BcacbiBatowen nuHum (OOH-70 - Tpocosas nebeaka; OOH-100 - rugpouunuHap C Tpo-
COM); ra3oCTpyMHbIM BakyyM-arnnapaTtoMm Afis 3arnofiHeHUs Hacoca BOAOW nepef NnyCcKoM;

©aKoM-NoAKOPMLLMKOM.
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Puc 7.3. JanbHecTpyrHble AoXAeBaTeNM HaBeCHbIE.

MawwHa OOH-70 arperatupyetcsa ¢ Tpaktopom AT-75M. [oxaoesaternb umeeT asa
conna, MeHbllee K3 KOTOPbIX CHabXeHO pasbpbi3rmBatoLLen NONaTKoW, paspyLlaloLen
4YacTb Manown CTPyu; KONMYECTBO JOXAA BONM3M annapata MOXeT perynmpoBaTbCsa U3Me-

HEeHMneM NOoJ1I0XKEeHUA NnonaTKun.

MawwHa OH-100 HaBewmBaeTcsa Ha TpakTopbl T-150; T-4A; AT-75M.

i = - mm]

e S ROk

Puc. 7.4. anbHecTpynHble goxaesanbHble MawuHbl A0H-70 (a) v 4OH-100 (6):
1 - cTBON AanbHECTPYMHOro AoXAEeBanbHOro annaparta; 2 - BcacbiBatoLmin TpybonpoBos;
3 - Hacoc-peaykTop; 4 - pama; 5 - npucnocobneHne ons BHECEHUs yaoOpeHui;
6 - ra3oCTpyMHbIN BakyyMm-annapaT

O6e malmHbl MoryT paboTtaTtb, 3abupas Bogy U3 BOAOEMOB, OTKPbITLIX OpOCUTENEN
NN TMOPAHTOB Ha 3aKPbITOM CETU C Hanopamun ao 5-10m.

K poctomHctBam mawwumH O0H OTHOCATCA LOCTAaTOYHO BbICOKasi Npou3BoauTEnb-
HOCTb MNPW XOPOLUMX MAHEBPEHHOCTM W NPOXOAUMOCTU (yAenbHoe OaBrieHne XOO0BOW

YacTu Ha rpyHT - 0,0047Mna).
32



Cxembl nonvBa mawwuHamun OOH aHanornyHbl paccMOTpPEHHbIM B pasgene 5: no
KBagpaTam, TpeyrosibHuKamMm 1 cektopam. Yaile Bcero ncnosib3yoT Monme No TpeyronbHU-

KaM B KOMBUHauum ¢ CEKTOPHbIM NOJINBOM Y rpaHUL nonen.

Tabnuua 7.2
TexHn4yeckmne xapaktepucTukm mawmH J0H.
Mapka maLumHbI naH-70 AAaH-100
Knacc Tpaktopa OT-75M T-150 T-4A OT-75M
Pacxopn, n/c 65 115 100 85
Hanop, m 52 65 65 65
Pagunyc nonuea, m 70 85 85 75
PaccTtosiHusa mexay nosnumsiMm, m
Y 110 145 145 110
NONMB Mo TPeyronbHUKam
60 70 70 55
MONIMB NO CEeKTopam
PaccTtosHuna mexagy opocutenamu, m 95-100 120 120 110
MHTEHCMBHOCTb A0XAS, MM/MUH
0,36 0,35 0,28 0,32
MONMB NO KPYyry
0,53 0,61 0,46 0,38
MNONUB NO CEKTOPY
nameTpbl HaACagKkoB, MM
A P 54 65 56 54
OcCHOBHOrO
45, 35 60-56 58, 54 -
CMeHHoro
16 20 20 20
Manoro
MakcumanbHO BO3MOXHasi NpPOu3BO-
ANTENbHOCTb, ra
3a 1 yac ymctomn paboThbl 0,39 0,70 0,60 0,51
ce3oHHasi npy M=600m°>/ra 70 120 105 90

HekoTopble HegocTtaTkm MawuH OOH aHanornyHel BCeEM CTPYWHbIM AoXOeBaTe-
N9M KPYyroBoro OeWCTBUS, @ UMEHHO: NepenonmnB B 30HaxX MEpPeKpbITUA, HEOBXOANMOCTb
nepexoda Ha CEKTOPHbIN NOMMB NpU CKOPOCTK BeTpa bonee 2-3m/C 1 NonHoe npekpaiye-

Hue nonuea npu Betpe 6onee 4-5m/c. Cneundunyecknm HegoctaTtkoM mawwuH OOH saens-
eTcsa Gonbluas KpYNHOCTb Kanenb: ANs OCHOBHbIX COMI H/d=1000-1200 u anameTpbl OT-
AernbHbIX Kanenb NpeBocxoaaT 3MM - TakuMe Kanmim MoryT nobmBatb MONoAble U HEXHble

pacTeHus.
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7.3. [Joxdesamerib KonecHbIU wupokodaxeamHbil [KLLI-64 “BomxaHka’.

MpoToTunom “BosmkaHkn” ABNAETCA amepuKaHCKUA nepenBukHON TpybGonpoBoA
‘Wyp-Ponn”. OTe4yecTBEHHbIN BapuvaHT MalUvHbl nNpeacTaBnseT cobon [Ba MNOSMIMBHbLIX
Kpblna, Kaxgoe B Buae TpybonpoBoaa Co CpeaHEeCTPYyMHbIMU JOXAeBaTeNsaMu, KOTOPbIN
SIBNSIETCA OCblo konec (puc. 7.5). “BomkaHka” - MmalwnHa no3vUMOHHOIo Aencteus, pabo-
TaeT OT rMMAPaHTOB Ha CTALMOHAPHbIX NOA3EMHbIX MO0 pa3bopHbIX NEePEeHOCHbIX Tpybo-
npoBoAax; paccTosiHue mexay rugpaHtamu - 18m (puc 7.6).

Y3en npucoeguHeHnsa Kakaoro Kpbina K rMapaHTy BKNoYaeT B ceba coeauHu-
TenbHbIN NATPYOOK C YNAOTHEHMEM U (PUKCUPYIOLLMUM KPHOYKOM; MMOKWUIA LUNAaHT; Tenecko-
nuyeckyto Tpyby, BblABUraemytd U3 OCHOBHOrO TpybGonpoBoga U Takke UKCUPYEMYIO
KPHOUYKOM M MOABMXHLIM XOMYTOM, M CKMagHylo onopy Teneckona. B TpaHcnopTHOM nono-
XEHUM TMOKUI WnaHr ¢ NnaTpybkom 1 cTorka onopbl NPUKPenneHbl Pe3NHOBLIM PEMHEM K

Teneckony, KOTOpbI YaCTUYHO yTOMNeH B Tpy6oNpoBoA MaLUWHBI.
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Puc 7.5. [loxxaeBaTenb KONecHbIn wnpokodaxeaTHbin [KLU-64 “BormkaHka”.

MonneBHOM TpybGonpoBog COCTOUT U3 anioMuHueBbIX Tpyo anameTtpom 130Mm K
AnvHown no 12,6m ¢ pnaHueBbiMn coeanHeHnsmun. B kaxxgom hnaHue nmeetcs no gsa oT-
BEpPCTUHA, Ha OAHOM M3 KOTOPbIX MOHTUPYeTCA OOXAeBallbHbl annapaT, a Ha OpYyroM -
CNMBHOM KnanaH. KnanaHom cnyxuT cneumanbHas pe3nHoBas NnacTuUHKa, koTopas nepe-
KpblBaeT CNMBHOE OTBEPCTUE MpPW MNOBbLILWEHMM OaBNeHna B TpybonpoBoae u OTKpbiBaeT
ero npv nageHumn Hamnopa ansa cbpoca BoAbl NpU Nepexone MallMHbl Ha HOBYIO MO3MLMIO.
CpegHectpyrHble annapatbl OKLU-64 (tabnuua 4.1) obopygoBaHbl cneunanbHbIMU CUC-
TeMaMn CamMOyCTaHOBKW, COAepXallMMu npoTUBOBeC U obecneynBaroLMMn BepTUKanb-
HOe MoNoXeHue CTBOJSIOB annapaTtoB Mpy NOBOPOTE Konec un Tpybonposoga (npu cmeHe
nos3uuun).

B cepeauHe kaxgon Tpybbl MalLMHbLI yCTaHaBNMBAETCA MO O4HOMY OMOPHOMY KO-
necy gnameTtpom 1,91M. PasbeMHble Koreca COCTOAT U3 ABYX MOSIOBMH, KOTOpble coean-
HAOTCA Mexay cobown Gontamun; obon kaxgoro koneca umeet 8 pebep-novso3auenos.
LleHTpanbHasa Tpyba Kpbinia onnpaeTca He Ha OAHO KOMEeCOo, a Ha MPUBOOHYIO TENEXKY M3
ABYX KOMNecC C yABOEHHbIM YXCIIOM NOYBO3aLEenoB Ha KaXaoM; Tenexka HeceT Ha cebe pa-
My ¢ 6eH3nHoBbIM apuratenem “Opyxba - 4” mowHocTbto 3n/c. KpyTawmin MOMEHT OT Bbl-

XOOHOro Bana aAsurartensa 4epe3 peBepc-peayKTop 1 UenHble nepenadun nepenaetca Kone-
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cam 1 camomy TpybonpoBoay; PyKosiTka yrnpaBrieHUss peBepcoOM MMeET TPW MOSNOXKEHMS:

HenTpanbHoe, “Bnepen’ u “Hasapn’.
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Puc. 7.6. Cxema pabotbl [KLLI-64 «BormkaHkay:
1 - rpaHULbl OPOLLIAEMOrO yyacTka; 2 - OpoCUTENbHbIM TPYBONpoBOA C rmapaHTamu;

3, 4 - poxaeBarbHble Kpblnbs; 5 - nonutag nnowage; 6 - HacocHas CTaHUuS.
Pasmepsbl B M.

CyMMapHbIe TEXHUYECKME XapaKTEPUCTUKN OBYX KPbITbEB MOANMDUKALMA MALLMHDI
“‘BomkaHka” npuBeaeHsl B Tabnuue 7.3. Kak BuaHo 13 tabnuubl, mawuHa KLU nmeet 6
MoaudmKauum ¢ LWMpmnHoM 3axeaTta Kpbiria ot 150 go 400m. MawwmHa MOXeT yChneLwHo nc-
Nonb3oBaTbCs ANS NonMBa HU3KoCTebenbHbIX KynbTyp (BbICOTOW npumepHo Ao 1m) npu
cnefyrowmnx YCroBusX: CMOKOMHOM penbede n obwem ykroHe mecTtHoctn o 0,02; Ha
rpyHTax, gonyckawwux yaensHoe nasneHue konec okono 0,05Mna; npu ckopocTu BeTpa
Jo 5wm/c.

K HegocTaTkaM MaLUMHBLI OTHOCATCA:

— OTCTaBaHWe KpamHUX KoSec N HeobXO0AMMOCTb HakaTbiBaTb UX BPYYHYIO Yepes Kaxable
150-400m;

— HEBO3MOXHOCTb WCMOSMb30BaHMUS Ha HeOOMbLUMX y4YacTKax M nosiMBa BCEW nnowiaau
OonblUMX nonen HenpasurbHOM GopMbl (0OLMe HepocTaTkMm BCEX MHOMOOMOPHbLIX
LUMPOKO3axBaTHbIX MALLVMH), @ TaKkKe NoNmBa BbICOKOCTEDENbHbBIX KyNbTyp;

— obpasoBaHne korneu 3a Kaxabim konecom, koTtopas y OKLW wmeeT wunpuny 15-20 u
rny6uHy go 10cm.

Tabnuua 7.3.

TexHu4yeckne xapakTepmucTukm mogndmkauui mawmHbel “BormkaHka”.

36



Mapka mMaLumHbI

AKLL-

64800 OKLL- OKW- | OKW- | OKW- | AOKLW-
56-700 | 48-600 | 40-500 | 32-400 | 24-300
MapameTpbl (6asucHas)
WnpuHa 3axeaTa, M 800 700 600 500 400 300
Pacxog, n/c; 64 56 48 40 32 24
Hanop npu Hynesom
40 40 39 38 37 36
nonepevYHoM YKIOHe, M
CpegHsis WHTEHCUB-
HOCTb OOXOA C y4eToOM 0,27
nepekpbITUA, MM/MUH
Mnowagb opolweHna ¢
5 1,44 1,26 1,08 0,90 0,72 0,54
O HOM No3unuuu, ra
3aTtpaTbl BpeMeHu Ha 45
CMEHY NO3NLINN, MUH.
MakcnmanbHass npowus-
BOAUTENbHOCTb, ra
0,38 0,34 0,29 0,24 0,19 0,14
3a 1 vyac uncton pabo-
Tbl Ipy M=600M°/ra
Ce30oHHas Harpyska, ra 80 70 60 50 40 30

7.4. [Joxdesamersib chpoHmarsbHbit JP-120 “[JHernp”.
basoBas mogenb MHOroonopHon goxaesanbHon MawnHbl “OHenp” OP-120 nmeet
17 ONOpPHbIX TENEXEK C PacnofioXXeHHbIM Ha HUX TpybonpoBoaoM. Haa KaxKoom Tenexekomn
OT OCHOBHOro TpybonpoBoaa OTXoadAT Tpybbl - OTKPLINKM C AOXAEBaNbHbIMM annapataMmm

Ha koHuax (puc. 7.7). MawwnHa pabotaeT No3mMUMOHHO C 3abopom BOAbI U3 MMOPAHTOB U

poHTanbHbLIM NEPEMELLEHNEM OT OAHOMO rMapaHTa K Apyromy.

Kaxxgasi ornopHasi Tenexka npeactaBnsieT cobovi CBapHYH MPOCTPAHCTBEHHYHO
pamy, onupaloLlytocs Ha ABa koneca. Koneca npuBoaaTcs B ABWXEHME LiENHON nepena-
Yyel OT INEeKTPOMOTOopa - PEAYKTOpa; NPU CMEHE MO3ULUKN 3NEKTPONPUBOObLI BCEX TeNexXek
MonyyatoT NUTaHWe OT NepPeaBWXKHOM 3NEKTPOCTaHUMM Ha TpakTope. Koneca Tenexek Mo-

ryT passopauvsaTtbest Ha 90° anst nepe6asnposky “OHenpa” B NPOAONbHOM HanpaeneHun

TPAKTOPOM - BYKCMPOBLLMKOM Ha COCeaHUI Y4acToK.
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Puc. 7.7. Cxema goxaeBanbHon MalmHbl «QHenp» OP-120 (pasmepsbl B M):

1 - BOAQONpPOBOAALLMI NOSAC; 2 - A0XKAEBaNbHbIN annapat «Poca-3»; 3 - OTKPbINOK;
4 - npucoeanHNTENBHOE YCTPONCTBO; 5 - rmapaHT; 6 - HaBecHasi TPaKTOPHas ANEKTPOCTaH-

ums; 7 - camoxofHas Tenexka.
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Puc. 7.9. Bo,u,onpoaomu.mm nosic ﬂcb 120 «D,Henp»

Bogonposoasiwmin nosic coctouT n3 9-MeTpoBbIX antoMUHUEBLIX driaHUEBbIX TPY6
anametpom 180MM, pacnosnioXXeHHbIX Ha BbicoTe 2,1M Hag NOBEPXHOCTLIO 3eMnu. Tpybsbl -
OTKPbIIKM UMEKT AnnHy no 13,7m n gunameTpbl 65 n 50mm. Tpybbl mexay cobon B ropu-
30HTaNbHOM MNIOCKOCTU M TPYyDbl C MAYTOM Ha onNopax B BePTUKarbHbIX MAOCKOCTAX CBA3a-

Hbl CUCTEMOM pacTdaXekK, Ha KOHUE KaXXAOoro OTKPbIJika yCTaHOBJ1EH noxaesanbHbl anna-
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paT “Poca-3”.

BoaosabopHoe yCTpOMCTBO BLINOSIHEHO B BMAE OBYX TENECKOMMYECKUX antomu-
HMeBbIX TPY6 CO cdhepmyeckMMmn wapHupammn. Ha KoHue Teneckorna HaxoguTCsa KOSIoHKa Co
LUTYpBaAnoM 4551 NOAKMIOYEHNSA K TMAPaHTY M Nogayv BOAbl B MaLUMHY UM ee npekpalye-
HnsA. Kpome Toro, Teneckon HeceT Ha cebe KOpOobKy NOAKMNIYEHUS K TPAKTOPHOW 3NEKTPO-
CTaHuumu.

C nynbTa TpakTopa, ABUraroweroca psgaom C MalMHOW NMpu CMEHE et No3uuuu,
OCYLLECTBNAETCSA yrnpaBfeHne 3feKkTponpmMBogamMm KpamHUx Tenexek, a Bce npo4vme ono-
pbl YNpaBnsAlTCSA CUCTEMOW CUHXPOHM3aAUMK OBWXKeHus. Hanpumep, ecnu kakas-nmbo
onopa HadMHaeT oTcTaBaTb M TpybonpoBog mn3rmbaetca B nnaHe, TO crneuvanbHasa cne-
Asuaa MexaHmyeckas cuctema nogaeT KoMaHay Ha yBenunveHne CKOpoCTU BpaLleHus Bbl-
XOOHOro Bana mMoTopa-peaykropa aTon Tenexkn. CKopocTb NepemMeLleHns MalluHbl npu
cMeHe no3mumm - okoro 0,5km/yac.

Kpome 6asoBon mogenn mawwuHbl OJP-120 nmetoTcs ewle veTbipe ee moandumka-
LN C YMEHbLUEHMEM B KaXKAOW M3 HMUX Yucna ornop Ha OAHY, T.e. COKpalleHueM ANUHbI
BOAONPOBOASALLEro nosica Ha 27m (Tabn.7.4).

B mawmHe “OHenp” no cpaBHeHUtO ¢ “BormkaHkon” yBenuyeHbl niowagb nosmea ¢
ofHOM no3vumn (B 3 pasa), pacCcTosHUSA Mexay rmapaHtamu (4o 54 M), KNMpeHC MalUvHbI
(oo 2,1 M), a Takke He BO3HMKaeT npobnem c oTcTaBaHMeM OTAernbHbIX onop. BmecTte ¢
Tem, MawmnHa “IHenp” HecKonbKo Tshkenee “BormkaHkn” (yaenoHoe AaBneHne Ha rpyHT o
0,07MlMa) wn, nony4as 3SHEPrM0 OT TPaKTOPHOW 3SNEKTPOCTaHUUW, MEHEe aBTOHOMHA.
‘OHenp” MOXHO MCMONb30BaTb MPU CKOPOCTU BeTpa OO0 SM/C Ha yyacTkax npaBUITbHOW
OpMbl CO CNOKOWHbIM penbedom n obwmx yknoHax go 0,02 gnga nonmBa npakTUYecku

BCEX CENbCKOXO3ANCTBEHHbIX KynbTyp.

Tabnuuya 7.4.

TexHunyeckne xapakTepucTukn mogndukauum mawmHel “AHenp”

Mogundmkaumsa MallnHbl OJP-120 | AP-120 | OP-120 | AP-120 | OP-120
-01 -02 -03 -04

Pacxopn, n/c 120 113 106 99 92
Hanop, m 45
Kon-BoO onopHbIX TENEeXeK, LT 17 16 15 14 13
WnpuHa 3axeata, M 460 433 406 379 352
CpefHsi UHTEHCUBHOCTb OOXAA 0.29
C y4eTOM NepeKpbITUA, MM/MUH
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MakcumanbHas npounssoaun-

TEeNbHOCTb 3a 14ac 4yucTon pa-

00ThI, ra 0,71 0,67 0,63 0,59 0,55
ce3oHHas Harpyska npw
m=600m>/ra 132 124 116 109 101

7.5. [lox0esanbHas mawuHa “©pezaam’.
CamoxogHast goxgeBanbHas mMawwuHa “©Operat” npeacraesnset cobon Tpybonpo-
BOJ CO CpPeAHECTPYMHbIMU AOXAEBalbHbIMW annapartamun, pacnofioXeHHbIM Ha onopax -

Tenexkax un BanJ,arom,vll‘/'lcq BOKpyT HENoABWXHOWM OCK - rmgpaHTa. PasHble MOD,M(bMKaLI,I/II/I

MaLUMHbI UMeroT OT 7 o 20 onop ¢ pacCTOSAHUAMU MexXay HUMK 24,7 1 29,6Mm.

Puc 7.10. JoxaeBanbHasa MmalunHa “Gperat”
a -obwun Bug; 6 -y3en NoaKnoYeHus.

CTanbHOM OUWHKOBaHHbIN TpybonpoBO4 MalUMHbI, YCTAHOBIEHHbLIN Ha BbICOTE
2,2M OT 3eMnn, UMeeT Ao 7-on onopbl AnameTp 178mm, a 3atem - 152mm. Boga B Tpy6o-
NPoBO, NOAAETCS Yalle BCEero OT rmapaHTa Ha 3aKpbiTOM OPOCUTENbHOM CETU, HO MOXET
nocTynaTb U N3 CKBaXXMHbl C MOrPy>XHbIM HacocoMm. CTOsIK rmapaHTa ycunueaeTcs meTan-
NINYECKON pamoWn, 3akpenneHHoW Ha 6eTOHHOM PyHAAMEHTe, U UMEeeT B BEPXHEN 4acTu
NOBOPOTHOE KOJSIEHO, KOTOPOE MOXET BpallaTbCs BOKPYr BepTUKanbHOW OCU B FOPU3OH-
TanbHOM NNOCKOCTU U C MOMOLLbIO oNaHLEB COEANHATBLCA C TPYOONPOBOLOM MaLLMHbI.

B kaxgom nponete BoagonpoBogsiwiero nosica “®@perara’ yCTaHOBMEHO MO Tpu
CpeOHecCTpyuHbIX annaparTa, a B NepBOM MposeTe, Y onopbl, U Ha KOHCONK - no Asa. Pac-
cToaHna mexay annapatamu 8,2 n 9,9m. Kaxablh annapat npy BpaweHun MallnHbl Opo-
LaeT KosibLuo NpUMEpPHO OAWMHAKOBOM LUMPUHBLI, HO pa3HoOW nnowiaan, nponopuyoHanbHON

paccTOsAHUIO OT LieHTparbHOW onopbl. B cBSA3n ¢ 3TUM pacxodbl annapaTtoB Nno mepe yaa-
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NEeHUs OT rmapaHTa AO0MXKHbI BO3pacTaTbh U MOryT ObITb paccyMTaHbl N0 3aBUCMMOCTM
_ 2.
qi=2 QB;™/R%;
rae Q u R - cooTBeTcTBEHHO pacxoq M AnvHa MalvHbl, b 1; - WMpnHa opollaemoit no-

nocbl (NonycyMmma pacCTodHUA A0 COCeAHUX annapaToB) U yAaneHHOCTb OT rMapaHTa i-
TOro annapata. Takum obpasom, B MawumHe “@perat’ npuxoanTcst UCNonb3oBaTh annapa-
Tbl 4-X CEpUN C pasHbIMX AnMameTpamMu HacadoK; KpoOMe TOro, KaXabl annapaT uMmeet
KpaH Ona perynupoBaHus pacxodoB B npedenax, ykasaHHbix B Tabnuvue 4.2. Ha kpato
KOHCOMWN yCTaHOBMEH KOHLEBOW annapaT CEeKTOPHOro AEeWCTBUA C [anbHOCTbIO MoneTa
CcTpyn 25-35M, KOTOPbIN MOXET aBTOMaTUYECKN BKMOYATLCH, Hanpumep, nNpu Npoxoxae-
HUW YrNoB NO3nUuMN.

A-obpasHble onopbl MalUMHbI NOAepXUBalOT TPyOONpoBOA B BEPTUKANIBHOW U rO-
PU3OHTANbHOM MMOCKOCTAX MPU MOMOLUM CUCTEMbI pacTshkeK. [BYXKONECHbIE TenexKu
onop UMEIT rMaponNpuBoL, OCHOBY KOTOPOrO COCTaBMAKT UMIMHAP U MOPLUEHb CO LITO-
kom. Boga n3 TpybonpoBoga mMawwmHbl NO4aeTcsi NOOYepeaHO B pasHble MOSIOBUHbLI LK-
nuHOpa 1 nopleHb coBepluaeT konebaTenbHble OBUMXEHWUSA, KOTOpble npeobpasytoTcsa B
OBWXKEHUs TonkaTens koneca. Npu aBmxeHUn Bnepen TornkaTtenb ynMpaeTcs B NO4YBO3a-
LUenbl U nNoBopavMBaeT Kofeca Ha HEKOTOpbIA Yrom; npu OBWXEHUW Hasan TOmnKaTenb
CKONMb3UT CBOMMM CKOcamm no pebpam Konec, He N3MEHNASA ero NOMOXEHWS.

CKopocCTb BpalleHns BCer MalluHbl 3aaeTcs KpaHOM Ha rugponpusoe nepude-
PUNHON TENEXKN; COXpPaHEeHne NPSMOSIMHENHOCTN TpyOonpoBoOAa KOHTPONUPYETCA CUCTe-
MOW CUHXPOHU3aLMN OBUXKEHMNS, aBTOMATUYECKM PETYNMPYHOLLEN CKOPOCTU BCEX NMPOMEXY-
TOYHbIX Tenexek. Hanpumep, ecnu kakas-nmbo n3 Tenexek HadMHaeT NpPobyKCoBbIBATb U
OoTCTaBaTb OT APYrunx, TO cocedHue TAHYT TpybonpoBoa Bnepes U CMeLLatT ero OTHOCU-
TenbHO OoTCcTaluwen onopbl. BsanmHoe cmelleHne TpybonpoBoaa n onopbl npeobpasyeT-
CS CUCTEMOW pbl4yaroB B NMEpPEMELLEHNE KnanaHa, yBenMyMBarowero nogady Boabl B Un-
NUHAOP; YacToTa OBWXEHUW TorkaTensa yBenuyinBaeTcs M OTCTalolasa Tenexka HaymHaeT
asuraTtbcs ObicTpee. Kpome TOro, Ha MalluMHe UMEKTCS MexaHuyeckast U anekTpudeckas
CUCTEMbI aBapUNHON OCTaAHOBKM MpW HegonycTumom msrnbe Tpybonposoga. OctaHoBKa
“®perata’ npoucxoguT NyTem npekpaweHns nogaym Boabl B TpybonpoBoa; npu 3TOM BO-
Aa aBTOMaTUYECKU BbINMBAETCHA Yepe3 CIMBHbIE KranaHbl, YCTAaHOBMNEHHbIE MOA KaXabIiM

aoxaesaribHbIM annapaTtoMm.
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Puc. 7.11. Cxema Bogonogayn Ha BOCbMUMNONIbHOM CEBOOBOPOTHOM y4acTKe Mpu nonmee
noXxaesanbHbIMK MalLMHaMn «dperaTy»:
1—HacocHas cTaHuus; 2—noakavyeHHas HacocHasi CTaHums; 3 — goxaeBanbHas MallnHa
«®peraTy»; 4—rngpaHT ONsi NOAKMYEHUA MaLnHbl «Pperaty; 5—ruapaHT 4ns nogknyeHns
NOAKAYEHHON HACOCHOW CTaHUuMK; 6 — opocuTenbHbIN TpybonpoBoa; 7 — nonesble U 3KcnnyaTa-
LIMOHHbIE JOpOrK; 8 — peMOHTHas 3agBwkka; 9—pacnpegenurenbHbin Tpybdonpoeog; 10—
cbpocHas 3agBuxka; 11—cbpocHon Tpybonposog; 12—necononoca; 13—nuHns ceasn; 14—
NUHKUA anekTponepeay; 15 — TpaHcdopmaTopHasa nogctaHums; 16 — KoMnnekTHasa TpaHcop-
MaTopHas noacTaHums.

CyuwiecTtByeT BO3MOXHOCTb UCMOMNb30BaHMs MalumHbl “@perat”’ ¢ 4ncrnom onop He
b6onee 16 Ha 2-x cMexHbIX no3nunax. [na nepebasMpoBKM MalUMHbBI Koreca onop Heob-
XoOMMo passepHyTb Ha 90° 1 nepemelyaTb TpyGOMpPoBOL B NPOAONLHOM HanpaBreHUH
TPaKTOpoOM - BYKCMPOBLUMKOM. [MpakTU4ecKkn aTa BO3MOXHOCTb MCNOSb3yeTCs OYeHb pen-
KO.

“‘©Operat’ MOXeT NPUMEHATLCA O115 MONMBa BCEX CEMNbCKOXO3ANCTBEHHbIX KYrbTyp,
nyroe n nacTébuwy, Ha MeCTHOCTU CO CNOKOWHbLIM penbedom npu yknoHax o 0,05. Cyuwe-

CTBYIOT MO,EI,VI(*)VIKaLI,VIVI MalLLWHbI C TMOKNMM BCTaBKamMm mMexay nposietTaMmm KotTopbie MOXHO
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MCNONb30BaTb Ha y4YacTKax CO 3HAYUTENbHbLIMU U3MEHEHUSIMU YKITOHOB BHYTPWU HUX; Ma-
LUMHbI C NHEBMOKONECcaMu A5 UCNOSb30BaHMA Ha cnabblx rpyHTax; a Takke HU3KoHanop-
Hble MoamndmKaumm ONs 3aKpbITbIX CUCTEM M3 acbecToueMeHTHbIX TpybonpoBoaos. “Ope-
raT’ - eQUHCTBEHHas MalluHa, NOSIHOCTbIO paboTalwasa Ha rmapaBMyeckoM npmBoae m
no3BonsoLLaa aBTOMaTu3npoBaTb BECb NPOLIECC NONMBA.

Kpome HegocTaTkoB, NPUCYLLMX BCEM LUMPOKO3axXBaTHbIM LOXAEBaNbHbIM Mallu-
Ham, “©peraty” CBOWCTBEHEH €lle OAMH CYLLECTBEHHbI MUHYC - HEMNosfiMBaemble Yriibl.
YacTU4HO 3TOT HEeOOCTaTOK YCTPAHAETCA NyTEM BKMHOYEHUS KOHLEBOro annaparta TONbKO
NPy NPOXOXAEHUN MaLLMHOW yrna kBagpaTta. Hanpumep, ans 6asoson mogenu ¢ 16 ono-
pamMun Takas TEXHOSOMMSA NONMBa NO3BOMSET YMEHbLUNTb NPOLIEHT HENONMBAEMOWN NnoLla-
an npumepHo ¢ 21 o 13%. MNMonHOCTLIO UCKMIOYNTL 3TOT HEQOCTATOK MOXHO TOSNbKO, UC-

Nosib3yA B yrnax ctayvoHapHble goxaesaTenu unu nerkue mawuvHel Tuna PZT v JOH.

7.6. [oxOesarnbHass MmawuHa “KybaHb’.

Hanbonee pacnpoctpaHeHHass moaudukaumsi 4aHHOW MHOrOOMOPHON MaLUUHBbI
dpoHTanbHoro nepemelteHna S0M® 787-200 “KybaHb - J1” cocTouT n3 cnegyrowmx oc-
HOBHbIX YacTeW: NPOCTPAHCTBEHHOW, TPEYroNbHOro NonepeyHoro cevyeHna gepmbl C BEpX-
HUM noscoM u3 Tpyd gnameTpom 203 - 152MMm; 18-TK ONOPHO-XOO0BbLIX ABYXKOMNECHbIX Te-
nexeKk C peBepCVBHbIM 3IIEKTPONPUBOAOM Ha KaXOoW; LEeHTpanbHOW 3HepreTuyeckomn
nnaTgopMbl C HACOCHO-CUITOBLIM 060PYAOBaHNEM, BKNHOYaKOLWMM ABUraTesib, TONSIMBHbIE
Oakun, ansenbHbin reHepaTop (380/220V) n LeHTpobeXHbIN HAacoc ¢ BOA03abopHON NNHK-
el 1 HanopHbIM Tpy6onpoBoaOM.

MponeTbl hepmbl NO MeEpPe yMeHbLUEHUA AnameTpa TpybonpoBoga yBenuymMBatoT-
CSl U PacCTOAHUA MeXxay NMHEBMATUYECKMMWN KaMepPHbIMU KosriecaMu U3MeHATCs oT 37,6Mm
cpasy 3a ueHTpanbHou nnatdgopmon o 51,7M mexay kparHumm onopamu. Ha koHuax
MaLUMHbl UMEKTCH [Be KOHCOMM C BAHTOBOW MOLBECKOW, ANMHA Kaxdou - 26M npu ana-
meTpe Tpyb 152 - 102mm. Obwas anvHa BogonpoBoOAALLErO Nosca C KOHCONAMM - OKOS0
787M, MMHMManbHOE paccTosHNE OT PepMbl 4O MOBEPXHOCTU 3eMn (KNMpeHc) - 2,7m. Ha
TpybonpoBoge mMawmHbl yctaHoBneHo 303 KOPOTKOCTPYMHbLIX AOXAEBAsNbHbLIX annapaTa C
nonycdepuyeckumn gecnekropamm, noodepenHoe OpPUEHTMPOBAHME annapaTtoB B pas-
Hbl€ CTOPOHbI MO3BOMSET YBENUYUTL pa3Mepbl JOXAEBOro obnaka, T.e. CHU3UTb UHTEH-

CMBHOCTb JOXAS.
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Puc. 7.12. 3nekTpudeckas goxaeBanbHas MalluMHa poHTanbHOro 4encTeus
OOM® «KybaHb»:
1 - KOHCOIb, 2 - NPEAKOHCONbHbLIA NPOSIET, 3 - MPOMEXYTOYHbLIN NPOneT,
4 - ronoBHoW Nponert, 5 - ueHTpanbHasa 6anka, 6 - cunosow arperar, 7 - ONopHasi LieH-
TpanbHasa Tenexka, 8 - onopHble TENEXKW, 9 - ONOpHasa KpanHAsa Tenexka,
| - VIl - Homepa nporneTos.

‘KybaHb - J1” pabotaeT, 3abupas Bogy M3 KaHana, B HENPepbIBHOM [OBMXEHUN
BAOSIb HEro wunu, ABUrasCb B CTApPTCTOMHOM (KOPOTKUMW pbiBKAMWU) peXnme, CKOPOCTb
OBWKEHUS MaLWWUHbI MOXeT m3ameHaTbes oT 0,19 go 1,9m/muH. LWnprvHa opocuTenbHOro
kaHana no gHy - ot 0,4 go 0,6m; rmybuHa HanonHeHus - He meHee 0,6-0,7m; nonoca oTyy-
XOEeHUs nod Aopory Ans Tenexek ueHTpanbHoM nnatdopMbl U KaHan - okono 12-13m.
Mpwn yknoHax kaHana nopsigka 0,0001 n meHee Heobxoanmasi rnydbmHa HanONMHEHUs Opo-
cutena obecnevynmBaeTCcs B €CTECTBEHHOM pexume, npu GOMbLUMX YKIIOHax co3gaeTcs
nognop C NOMOLLIbIO NeperopaxmnBarLLnx COOpyXeHun. Ha rpyHTax BbICOKOW MpoOHuUae-
MOCTU W NPU 3HAYUTENbHbIX OAfIMHAX opocuTenen AMns CHMWKEeHUS uibTPauMOHHbIX Mo-
Tepb LenecoobpasHo YyCTPONCTBO NPOTUBOMUNBTPALNOHHBLIX MEPONPUATUN.

[MpsSAMONMHENHOCTb ABWXKEHMS MalluHbl BAOMb KaHana obecneymBaeTcss ¢ MNOMO-
Wb HanpaBnsAwLEero Tpoca Ha NoAAepXMBalOLMX CTOMKaxX M CUCTEMbl cTabunusauumm
OBWKEHUS, aHaNOrM4HbIX UCMNOSb3yeMbIM B 3€MITEPONHON TeXHUKe. B KOHLe nonockbl ABu-
XEHNA MalUWHbl YCTaHaBMIMBAKOTCA YNOpbl OrpaHUYeHns xoga un Tymbbl. lMpamonuHen-
HOCTb TpybonpoBoga nNpu ABMXEHUN MaLUMHBbI KOHTPONMPYETCA CUCTEMOWN CUHXPOHM3aLNN
ABWXeHus Tenexek. Kpome Toro, CywecTByHOT CMCTEMA OCTaHOBKM MalUWHbI MPU HeJo-
nycTUMOM ee n3rnbe B nnaHe, CUCTEMbl aBapUMHOM 3aLLNTbI SHEPreTUYECKON YCTaHOBKN U
anekTponpueoaa. Bce ynpaBneHne MallMHOM OCYLLECTBIISIETCA C LEHTParnbHOro wmra Ha
3HepreTnyeckon nnatgopme, O4MH onepaTtop MOXET ynpasnsaTb 4-MA MalUMHaAMU; BpeMS
paboTbl MalwnHbl 6€3 KOHTPONS CO CTOPOHbI OrnepaTtopa B aBTOMAaTUYECKOM pPeXMMe - 00

104acos.
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Puc. 7.13. OrpaHnyeHuns npumeHeHus goxaeBanbHon MallnHbl «KybaHb»:
a - YKINoH mexay Tpemsa cocegHumm tenexkamm go 0, 03;
0 - YKIOH B LeHTparnbHOW YacTn MaLlMHbI MeXAY ABYMS nNponeTaMmmn (KECTKMMU) Ha AfivHe
112 m - go 0, 02. Paamepsbl B M.

Mogundumkauma MAIP 792-185 “KybaHb - M” oTnuyaeTcs CyLLEeCTBEHHLIMU KOHCT-
PYKTUBHbIMU U3MEHEHMAMMW B psiae arperatoB U y3rioB U TONbKO B HEGONbLUOW CTENEHN -
CBOMMU TEXHUYECKMMU XapakTepucTukamu (tabnuvua 7.6).

HuskoHanopHas poxaeBanbHaa mMawwuHa “KybaHb - JIK™-1 npencraBnsaet cobown
KomOuHauuio mawnH “KybaHsb - J1” 1 “©Operat”: anemMeHTbl €e KOHCTPYKLUUN B OCHOBHOM MO-
BTOPSOT MEPBYI0 U3 HUX, HO YacCTb AOXAEeBarbHbIX annapaToB ABNANOTCHA CpeaHecTpyn-
HeiMu (“©OperaT”, cepust Ne2) n paboTtaeT oHa, Kak “@perat”, Bpawasicb rno Kpyry.

Bce 10 moandumkaumnn aTom MallnHbl C pasHbIM YMCIIOM TeNeXeK NonyyarT anek-
TPO3HEPru OT TpaHcdopMaTopHon noactaHumu. CnenyeTt 3ameTuTb, YTo “©Operat”, He
TpeOyoLwWmnA 3NEeKTPONUTaHNs, C Manon MHTEHCMBHOCTbIO OOXAS U MHOroobpasvem mo-
andoukaumm BelrngauT npeanoytutensHen “KybaHn” KpyroBoro 4encTBus.

®poHTanbHble MawwmvHbl “KybaHb” MMEKT camylo BbICOKYHO MPOU3BOAUTENBHOCTD,
HO 13-3a CBOMX BOMbLUMX Pa3MepPOB U OrpaHUYeHni No penbedy 1 yKIoHamMm MoryT npume-
HATbCA TONMbKO B HEKOTOPbIX panoHax CTEMHOW U NecoCTenHoM 30H. NHavMBMAayanbHbIMN
HegoCTaTKamMmn 3TUX MaLUUH ABNSAOTCSA BbICOKAst MHTEHCMBHOCTb OOXAS (Ha TSXKENbIX rPyH-
Tax Heo6xo4MMO NNaHMpoBaTb Marible MOfMBHbIE HOPMbI UIM BOMbLIOE YNCIIO NPOXOAOB),
a TakKe 4pes3Bbl4alNHO CTporue npasuna TexHukn 6esonacHocTun (HanpskeHue 380v, Bbl-
COKasi BMaXHOCTb).

Tabnuua 7.6.

TexHunyeckne xapakrepmucTunkn mogndukaumm 3AMS “KybaHb”.
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MapameTpsl “KybaHb - JT” “KybaHb - M”
Pacxopn, n/c 200 185
Hanop, m 36 37
MNHTeHCcMBHOCTb AoXAasd, MM/MUH 1,3 1,0+1,1
Cnon pgoxas 3a npoxogd, MM 7,9+<79,0 6+60
YnCro onopHbIX TENEXEK, WT 18 16
Uncno goxaesanbHbIX annapartos, Wt 303 298
YKIOH NOBEPXHOCTU

Boonb kaHana 0,0001+0,003 0,0001
Boonb mawuHbl 0,015+0,020 0,007
Mpon3BoaANTENBHOCTL 3a Yac YMCTon paboTbl 15 111
npv m=600m°/ra, ra ' '

8. Mpoun3BoaMTENBHOCTL AOXAEBANbHbBIX MALUWH N YCTAHOBOK.
Mpon3BOAUTENBHOCTBIO AO0XAEBanbHbIX MalMH Ha3blBaeTca nnowagb, nony-
YyaroLasa NonmBHYK HOPMY 3a onpederneHHoe BpeMs. PasnunyaloT 4acoByo, CMEHHYIO, CY-
TOYHYIO N CE30HHYI npou3BoanTenbHOCTW. NMepBas M3 HWUX, Unu nnowagb, NonvBaemas
3a yac ymcTton (HenpepbiBHOW) paboTbl, MOXET BbITb ONpeaeneHa crneaywmm obpasom:

I :—3’6@[[3

m

(8.1)

rae I1; - vacosas nponssoautensHocTs, ra; Q - pacxon goxaesatens, n/c; [3 - KO-
apPULMEHT, y4nTbIBaAKOLLNA NOTEPU BOAblI HA UCnapeHue; M - NonNnBHaa Hopma, m/ra.

KOSd)d)MHMGHT B BblpaXXaeTcAa B AoNnAX eOuHnUbl U MOXET ornpenendrbCcda OnblIT-

HbIM NMyTEM nnBo BbIMUCAATLCS MO pa3nn4yHbiM SMNMpn4YeCcknMm 3aBNCUMOCTAM, TUNA

B:m(l)ﬁv% Vu=t"(1-0,0101)(0,150, +0,71) (8.2)

0
rae VU - noTepu Ha ucnapeHue B 30He Aoxaesoro obnaka, %; t - cpeaHssa 3a
0
Bpems nonuea Temnepatypa Bosayxa, C; o - To xe, oTHocUTenbHas BNaXHOCTb BO3ayXa,
%; Up - pacyeTHas ckopocTb BETpa Ha “BblcoTe cpnitorepa” (2m), m/c. Hanpumep, npu

£'=20% 01=60%; U,=3m/c; Vu=9,3%; B[D,91.
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OnucaHHas 1 aHanornyHble em MeToauku onpepneneHnAd B ABINAKOTCA OYEeHb Npu-

ONMKEHHBIMU N HE YYUTbIBAOT MHOMMX (PAKTOPOB, TaKMX Kak KPYMHOCTb Kanesnb U BpeMs
X NoneTta Ao NageHusa Ha 3emrito, NOTEPU BOAbl HA NOSIMB MOMOC OTYY>XAEHUN, NOTEPU Ha
ncnapeHue BOAbl, 3afepPXMBaIOLWENCA Ha NUCTbAX pacTeHun. Hanpumep, nocnegHne n3
9TUX NOTEPb, 3aBUCSALLME OT Buaa pacteHun, asbl X pasBuTusl, OT BENIMYMHDBI NOSNIMBHOM

HOPMbI, TUMA MaLUWHbLI, MOTYT B HebnaronpuaTHbIX criydasx gocturate 3-5%. Mo ykasaH-
HbIM MPUYMHAM NpaBUNbHEe ONpeaensTh [3 onbITHLIM NyTem ANA OTAeNbHbLIX AOXAEBarb-

HbIX MaLLUMH B KOHKPETHbIX KNIMMaTUYECKUX U arpobronormyeckmnx yCrnoBusix.

Hanbonee nokasaTenbHbIMW XapakTEPUCTUKaMN SBMSIOTCA CMEHHasi, CyTo4YHas U
0COBEHHO Ce30HHas NPOU3BOAMTENBHOCTM, KOTOPbIE YYMTbLIBAOT NoTepu pabodvero Bpe-
MEHM OoXAeBalbHON MalWWHbI. [MpMYKMHbI, Bbi3biBaAKOLWME 3TM NOTEPU, MOXHO pasdenuTb
Ha aBe rpynnbl.

K nepBow rpynne oTHOCATCSA NPUYMHbI, CBSI3aHHbIE C 3aTpaTaMu paboyero BpeMeHu
MaLUMHbl HA Pa3fiMYHbIe XONOCTble NPOXoAbl (HanpuMep, Ha CMEeHy Nno3uuuun, Ha BO3BpaT
LUMPOKO3axBaTHOM (PPOHTaNIbHOM MalUMHbI B MCXOOHOE MOMOXEHME), Ha NOAroTOBKY Ma-
LWMHbI K paboTe Ha HOBOW MO3UUUK (MEPEHOC NepeMbIYEK, HanorHeHne bbeda, ovncTka
CeTKW KnanaHa, 3anvBka Hacoca 1 T.4.), Ha TexHuyeckoe obcnyxuBaHvue, aBapunHbIA pe-
MOHT M T.M.. QTN NOTEPU OLEHUBAIOT, UCXOOA U3 ypaBHEHUN BGanaHca paboyero BpemMeHu

MallnHbl U BBOOA B pacyeTHble 3aBUCUMOCTU nyaHoBbIN KOSC*)C*)VIU,I/IGHT MCnosnb3oBaHUA

cMeHHoro Bpemenu - K, ;. ECNn nonve BeaeTcs HemorHble CyTk1, TO ANs onpeaeneHuns
CYTOYHOW NPOM3BOAUTESILHOCTU HCyT onepupyoT BENUYNHOMN

Ky, = Dolepe (8.3)

24

roe tCM U Ny - NPOOOIPKNTENBHOCTL CMEHbI B Yacax U NX KONM4ecTBO B CyTKaXx. |_|pl/l

KpyrnocyTouHoit paGoTe MatmHbl Keyr™ Koy .

BTopas rpynna o6cTosTENbCTB, Bbi3blBaloWMX Notepy paboyero BpemeHu, obbe-
AVHSIET NPUYMHBI, HE CBAI3aHHble ¢ PpaboToM MalluMHbl, 8 UMEHHO: NPOCTOM U3-3a OTKa30B
Ha HaCOCHbIX CTaHUMAX U CUNOBOM 060pyAOBaHMU, U3-3a aBapuili HA OPOCUTENBHON CETU
N COOPYXXEHMSIX, MPOCTOM MO OpraHM3aLMOHHO-XO3SNCTBEHHbLIM MPUYMHAM, NepepbiBbl B

paboTte no meTeoycnoBusiM (CKOPOCTb BeTpa npesblllaeT AONYyCTUMYIO AN AaHHOW Ma-
LWKHbI). 3TN NOTEPU BPEMEHN OLIEHMBAIOT KOadhduumneHTom T, KOTOPbI BO MHOTOM 3aBU-

CUT OT MECTHbIX YCIOBUiA, TAKUX Kak 006eCneYeHHOCTb parioHa 3NeKTPO3HEPrUen n ropto-
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ye-CMa304HbiMMU MaTepuanamm, Ka4eCctBO M YpPOBEHb 3KCrjiyataunun 3HEPreTnvyecknx u
OpOCUTETIbHbIX ceten. B ocobo crnoxHbIx METEOYCINoBUAX y4eT NpocToeB 13-3a CUJIbHOIo

BeTpa Npou3BOAMTCA OTAENbHO MNyTeM BBeAEeHUS OOMNOSIHUTENbHOro KoadduumneHTa
meTeoycnosun K.

Bce notepu BpeMeHn MOXHO y4ecCTb, BBOAS B pacyeTHble 3aBUCMMOCTW ANs Mnpo-
N3BOANTENBHOCTU OANH KOIMPMPULUMEHT - CYTOYHbIM NITAHOBLIN. KcyT.nJl-:Kcyle- Ocpega-

HEHHble NPUBNMKEHHbIE 3HAYeHMs1 3TOro koadduumeHTa MpWU KPYyrrocyTodHon paboTte

AOXAeBanbHbIX MalUWH U YCTAHOBOK ANS PasfiMyHbIX MOMMBHbLIX HOPM NpuBeaeHbl B Tab-
nvue 8.1. Kak BMAHO, ANt HEKOTOPbIX MaLUWH ykasaHbl Npeaenbl M3MEHeHUs KCYT‘HH_, n

Bbl60p KOHKPETHOINo ero 3HadYeHunsa OornkeH npom3BoanTbCA B 3aBUCUMOCTU OT ycnosvu7|

paboTbl MalmMHbl N ee moaudukaumn. HavanbHble M KOHEeYHble uudpbl uanasoHoB
KCYT‘HH. OTBEYalT COOTBETCTBEHHO: Ans mawuHbl AOA-100MA - anuHam 6eedos 150 u

400m; O0OH-70,100 - nonmBam NO cekTopam W TpeyrofibHukam; “BorkaHka” - gnuHam
KpbinbeB 400 n 150m; “©Operat” - uncny onopHbix Tenexek 17-20 n 7-10wr.

Tabnuuya 8.1.

Op1EeHTNPOBOYHLIE 3HAYEHUS KO3(PNLNEHTOB UCNONb30BaHNA paboyero BpemMeHu

Keyr.nn. PW KPYrnocyTo4Hon paboTe aoxaeBanbHbIX MaLLWH Y yCTaHOBOK.

MonuBHbIE HOPMBI, M°/ra

Mapka mMaLumHbI 200 300 400 500 600

KN-50 opueHTupoBo4Ho 0,90

LWA-25/300 0,85 0,86 0,87 0,87 0,88

NonocoBble LwWnaHro-
opueHTupoBoyHo 0,80
Bble JoXaeBaTenu

AOOA-100MA 0,52+0,61 | 0,58+0,66 | 0,61+0,68 | 0,64+0,69 | 0,66+0,70
AAH-70 0,51+0,63 | 0,58+0,68 | 0,61+0,71 | 0,64+0,73 | 0,67+0,74
AAH-100 0,65+0,68 | 0,68+0,71 | 0,70+0,72 | 0,71+0,73 | 0,72+0,74
“BormkaHka” 0,63+0,75 | 0,70+0,80 | 0,74+0,81 | 0,76+0,82 | 0,78+0,83
“OHenp” 0,60 0,66 0,70 0,73 0,75
“@perat” 0,82+0,87

“KybaHb” 0,77 0,78 0,79 0,79 0,80

Mpn nonuee

MawmnHamn O0H no kBagpatam WM MPOMEXYTOYHbIX 3HAYEHUAX
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dakTopoB, onpeaensowmx Kcmi, Yy APYrMx MalluH, BbIOMpaloTCca 3Ha4YeHnsa koaddpuum-

€HTa BHYTPU YKa3aHHbIX Onana3oHOB.
C y4eTOM BCEX MNMOoTepb - BOAbI N BPEMEHU - CE30HHaA NPon3BOAUTESIbHOCTb, UIA
Ce30HHaA Harpy3ka Ha oAHy MallnHy, MOXeT ObITb onpeperniedHa no cnegyrvouwnmMm 3aBucu-

MOCTAM:

_QBXKem _864QEBKerm. 64

qMaKc mi

rae Quaxc - MakcumanbHas opavHaTa rpadvka ruapoMoayns paccmaTpuBaemon

KynbTypbl, Nn/c; M; v t; - NONMBHas HOpMa B M>/ra U NPOAOIKUTENBHOCTb B CyTKax 1-Toro
nonuea B Nepvos MakcMMarbHOW NOTpeOGHOCTM KynbTypbl B Boge. Onpeaenve Ce30HHYH0

NPOV3BOANTENLHOCTL, MOXHO HaWTh uncno mawmH N, Heob6xoaoMmoe ANS Monviea BCeil

nnowaan FK unu ogHoro nons Fn, sanatebix gaHHoM cenbckoxos3ancTBEHHON KynbTypOii:

FR - FK mMaKC :0,0116DFK mni

N« = =
FCGS. Q[BEH(cyT.nn. Qm[BI](cyT.nn.

(8.5)

9. Ycnosua npuMeHeHns AoXaeBaHus, BblOop Tuna goxaeBasibHbIX MaLUvH.

Bonpocbl uenecoobpa3HoOCTM OpOLLEeHNa 3emernb OoXAeBaHMeM 1 Bblbopa TUMNoB
AoXOeBanbHOW TEXHUKN OOIMKHbI pelaTbCcs C Y4eTOM Lenoro psaga KnumMaTuyeckmnx, noy-
BEHHO-MENMOpPaTUBHbIX, Tonorpaduyecknx, arpobruonormyecknx, Xo3amMCTBEHHbIX U MpPO-
4nx bakTopOB.

OueHb BaXXHbIMM (baKTOpaMVI ABNAKTCA KiuMamu4ecKkue:. Konnm4ectBo eCTeCTBEH-

HbIX OCafKOB, TEMMNepaTypa BO34yxa, UCNAapSEMOCTb, BETPOBON PEXUM. YBMAXXHEHHOCTb
TeppuUTOpUN 3a BEreTaumoHHbIN Nepuos XxapakrepusyeTcs B NepBy0 ovepedb NpoayKTUB-
HO MCNoJSib3yeMbIMU ocagkamu, geduumutom ncnapsiemocTu. Mpu 6onbWnX NnoTepsax Boabl
Ha ncnapeHue BOCMNOSTHEHNE AeduumnTa Bnarm TpedyeT npy 4oXaeBaHUM O4eHb BonbLUMX
3HepreTnyeckmx 3atpar. 1o aTon NpuynHe OOXAEBAHME B apuUOHOW 30HE MPaKTUYECKU He
NpUMeHsieTcs.

Bo MHormx panoHax ocobeHHO CTEenHOM 30Hbl MakcuMaribHast NoTpebHOCTbL pac-
TEHVA B BOAE XapakTepHa Afis NepuodoB TaK Ha3blBaeMbIX CYXOBEEB — CYXUX rOpsiumx
BeTpoB. OQHaKo MUMEHHO B 3TU Nepuoabl HEKOTOPbIE MaLUWHbI C AanbHe- U CpeaHeCcTpyn-

Hble annapaTtaMn KpyroBoro OEencTBUS He MOryT ObITb MCNONbL30BAHbI, MOCKOJ1bKY KOHTYPBbI
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YBNaXHEHWUs1 CUIbHO MCKaXkaloTCs U He nepekpbiBatoT Apyr Apyra. MNosatomy, BaXkHOW xa-

PaKTEPUCTUKON 8empo8o20 pexuma TEeppUTopuUn SIBMSIETCA OTHOCUTENbHas ANUTEnNb-

HOCTb NEepuoaoB CO CKOPOCTbIO BeTpa, MpeBbIaloWen JONyCTUMY ANA AaHHOro Buaa
[OXOeBanNbHON TEXHUKU. TakuMu nNpeaenbHO AONYyCTUMbIMU 3HAYEHMSIMU CKOPOCTU BeTpa
cuvTalTCca: ANns ganbHECTpPyWHbIX annapatoB M mawwuH (tuna 04, AOH) — oo 2-3 wm/c;
cpegHecTpyuHbix annapatoB («Poca», KN-50, WA-25/300, M3T-75) — o 4-5 m/c; wmnpoko-
3axBaTHbIX MalKWH (C GOMbWMM NEPEKPLITUEM 30H YBIAXHEHMS COCEAHMX annapaTos:
OKLW-64, «OHenp», «®Pperat») — 4o 5-8 m/c; KopoTKOCTPyNHbIX MawwmnH (OOA-100MA, «Ky-
6aHb») — go 8-10 m/c.

He mMeHee BaXHbIMK CbaKTOpaMI/I ABNAOTCA [104Y8EHHO-Mesiuopamu8Hbie, OCHOB-

Hble M3 KOTOPbIX — 3TO NMPOHULLAEMOCTb, Hecyllas CrnoCOBHOCTb, CTEeNeHb 3aCOSIEHHOCTH
MOYB M FPYHTOBLIX BOA. [loxaeBaHMe UCMOonb3yeTcsl TONbKO Ha criabo- nnu He3aconeHHbIX
3eMnsX, Tak Kak He MOoXeT obecneunTb co3gaHne NPOMbIBHOIO pexuma, XOTs BO3MOXHO
MCNOMb30BaHME COJSIOHOBATbIX FPYHTOBbLIX BOL CO CTeneHbi MuHepanudaumm o 1,5-3,0
r/n. JonyckaeMbiMn rnybrHamMmm CTOSIHUSA FPYHTOBbLIX BOA, CYMTAKOTCS NPU CTENEHN UX MU-
Hepanusaummn 0o 1,5 r/n — 1,5m n npu cogepxanunmn conen go 3-5 r/n — 2-3 m.
Kak yxe oTme4danochb Bbllle, ANs NpegoTBpaleHms obpa3oBaHus Ny Heobxoam-

MO, 4TOBbl CKOPOCTb BNUTbIBAHNA BOAbLI B MOYBY AaXe B KOHLE NonnBa npeBocxoguna uH-
TEHCMBHOCTb UCKYCCTBEHHOrO A0XAs. TOnbko B 3TOM crydae OyayT peanus3oBaHbl Takune
BaXKHble JOCTOMHCTBA A0XAEBAHMWS, Kak COXpaHEHME KOMKOBATOW CTPYKTYpPbl MOYBEHHOMO
Cnosi U OTCYTCTBME MOTEPb BOAbl Ha rMyOUHHbIE yTeuykn. Ecnu gna cpegHMx nNo NpoHu-
LaeMOCTM [MOYBOrPYHTOB [JOMNyckaemasi MHTEHCUMBHOCTb A0XAsA He npesocxogut 0,5
MM/MUH., TO Takne mawmHbl kak JO0A-100MA n «KybaHb» npu cTaunmoHapHOM KX Moroxe-
HUW OaloT OOXAb UHTEHCUBHOCTBIO COOTBETCTBEHHO A0 4 1 1,3 MM/MUH. oaTomy npu mc-
NONb30BaHUN HEKOTOPLIX MALUWH Ha CpeaHnx 1 Tem bonee TsXKenbiX rpyHTax HeobxoamMmo
WUNN COKpaLLeHMe MOSMBHbIX HOPM, CredoBaTenbHO, YBENMYEHWE Yucna nonvMeoB, NGO
yBeNMYEeHNne CKOPOCTEN OBWKEHUS MalUMHbI, YMCnia UX NPOXOL4OB Hag OpoLlaemMoun no-
Wwaabto. B ntobom 13 atmx crnyyaeB aHeprosatpaTbl Ha NpoBefeHME NOMMBOB CYLLIECTBEH-
HO BO3pacTaloT, YTO AeNnaeT NPMMEHEHNE YKa3aHHbIX MALIWH B OMUCaHHbLIX YCNOBUAX He-
3KOHOMMUYHbLIM.

Ha rpyHTax ¢ 605nbLloi NPOHMLAEMOCTbIO OrPaHNYEeHO NPUMEHEHNE MalLLVH C NuTa-
HMemM n3 BpemeHHbIx opocutenen (OOA, OOH) n3-3a BO3MOXHbIX 3HAYUTENbHbLIX NOTEPb
BOAbl HA hunbTpaumio.

HeKOTOpre noxagesalibHble MallHbl UMEIOT 6OJ'IbLIJyI-O MaccCy " He MOryT ObITb UC-
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Nonb3oBaHbl Ha cnabdbix rpyHTax (TOPSAHUKKW, nnoBaTble rPyHTbl). Hanpumep, mawwuHa
O0A-100Ma umeet maccy okono 11 T 1 Hepeako TpebyeT ycTponcTea cneunanbHoOn gpo-
M Ons ee npoxoga. Takon Xe HegOCTaTOK XapaKTepeH B onpedenieHHOW cTeneHun ans
MHOIMX LUMPOKO3axBaTHbIX MalUMH, XOTS CYLLUECTBYIOT cheumanbHble mMogudukaumm no-
BbILLEHHOM MPOXOAMMOCTU, Hanpumep, «Pperat» ¢ onopammn, o6opyaOBaHHLIMU NMHEBMA-
TUYECKMMU LLMHAMM HU3KOro AaBREHUS, OS5 UCNONb30BaHUs Ha TopdstHUKAX.

K uncny monoepagpuyeckux ghakmopog OTHOCATCS B MepByl0 odepedb penbed, a

TaKxe nnaHoBble pasMepbl U KOHPUrypauns nonmsaeMbliX Nosnemn.

CraumoHapHble cUCTEeMbI C (PUKCUPOBAHHBIM MOSOXEHNEM TMAPAHTOB AN AoXAe-
BarbHbIX annapaTtoB MoOryT pabotaTb Ha y4yacTkax C NpakTU4eCcKn NObIM CIOXHbLIM Penb-
edom. [Npobnembl, cBA3aHHbIE C M3OLITOYHOCTBIO HaMOPOB B HU3KUX TOYKax penbeda,
Nerko peLarTcsa C NOMOLLBI YCTaHOBKM AnadparMm, CHUXaroLmUX Hanop.

Bce poxgeBanbHble MalUMHbI U YCTAHOBKM MO3MLUMOHHOIO AEUCTBUS UMEKT onpe-
AEeNeHHble OrpaHnyYeHns No yKnoHaMm MecTHOCTU. Hanbonee cTporu aTn orpaHudeHns ans
MaLlunH, 3abuparowmnx sogy mn3 kaHanos (OOA, OAH, «KybaHb»), Hanpumep camasi npouns-
BoauTenbHaa MawwuHa «KybaHb»-J1 gomkHa MMeTb CpeQHUN YKINOH B HanpasreHun OBU-

XeHnsa BOonb kaHana He 6onee 0,003. B 10 ke BpeMsi YKNOHbI B NEPNEHANKYIISAPHOM Ha-

npaslieHnn - BAOJfIb MallHblI MOTYT UBMEHATLCA B oonbLnx npepgenax — 0,1 (y HEKOTO-

pbIx Mogudukaumn «KybaHny» ¢ «rmbkummny BCTaBKamm).

Bce wupoko3axBaTHble MalMHbI MOTYT NPUMEHATLCS TOMbKO Ha GOMbLIMX NOMSX,
nmerowmx dopmy 6nmM3kyto K npsamoyronsHon. Hanpumep, Ta xe «KybaHb» cnocobHa no-
nmMBaTb TONbKO Mong ¢ WupuHon He meHee 800 M. Ha HeBonbLUMX y4acTkax CO COXHOW
KOHoMrypaumen rpaHul cnegyeT Ucnonb3oBaTb MaHeBpeHHble MaluvHbl Tuna A0H, PZT.

HoxpeBaHne Hanbornee LenecoobpasHO NMpu MNOMAMBE OBOLHbIX KyfbTyp W nacT-
OVLLHBIX TpaB N uMetoLwmnx Hernybokyto kopHesyto cuctemy (0,4-0,6 m 1 0,5-0,7 m cooT-
BETCTBEHHO). [MPMMEHUTENBHO K TEXHMYECKMM N 3epHOBbIM KynbTypam (0,8-1,0 m), a Tak-
Xe MHoroneTHum TpaBam (1,0-1,2 m) goxaeBaHne 3PEPEKTMBHO NULLb NMPU AOCTATOYHbIX
3anacax Brnaru, obpasyloLmnxca 3a cHeT eCTeCTBeHHbIX 0CagKkoB. He cnegyeT NpUMEHsTb
aoxgeBaHne AOns nonvBa TOMaToB M OCODEHHO BMHOIMPaAHWKOB, KOTOpble He nobaTt
BMaXXHOro Bo3ayxa.

OnpepneneHHoe BNusHWEe Ha BbIGOp AOXOEBanbHOM TEXHUKM OKa3blBaeT BbICOTA
Ha3eMHOM YacTu pacTeHuin. Tak MawwuHbl Tuna «BomxkaHka» n PZT-75 moryT nonueaTtb
KynbTypbl BbICOTOM 40 1 M U, Hanpumep, A1 OPOLEeHUs MHOTMX COPTOB KYKYPY3bl HE ro-

AaTCS.
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