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MeToauka pacueTa U IKCIIyatTanud CUCTEM KalleJIbHOro0 OpoIIeHUsA

HOBI/BHa, NMPUHOPUTETHI U NIEPCIIEKTUBLI OBOIECBO/CTBA

O npenMy1IecTBax UCIONIb30BAHMS KAlleJIbHOTO OPOLIEHUS B CETCKOM X0341CTBE U3BECTHO JIaBHO.
Ha Ykpaune u B Poccun kaneiabHoOe OpollieHHe Hayaill UCIoab30BaTh 6onee 20 net Hazazn. Ho B
OBOIIEBOJICTBE OTKPHITOM MOUBHI, B CBSI3U C BBICOKOI C€0€CTOMMOCTBIO CUCTEMBI, IPOMBIIIIIEHHOE
UC TOJIb30BAaHUE KAIEJIBHOTO OPOILIEHHUS Hayaioch ToJabKO B 1997 rony B KaxoBke Ha nose
kommaanu 3A0 CII "Cayc ®yn Unk" (Kommnanus "Yymak"). B 2001 r. B omHoM KaxoBckom
paiione 6omnee 500 ra OBOIIHBIX KYJBTYp OBLJIO pa3MEIIeHO Ha KarnelbHOM opolineHnH, a B 2004
roJly CyMMapHasi TUIOIIa/Ib OBOITHBIX Ha KareJIbHOM opoleHuu Obl1a 6omee 5500 ra, mpuyuem
0oJ1ee OJIOBUHBI IPUXOAMIOCH Ha XepCOHCKYI0 001acTh. CeroHs HaOM01aeTCs TeHICHIIHS
YBEJIMUYEHUS TUIOIAEeH o KaneabHbIM opouienreM Ha 30-100% 3a rox.

OcHOBHbBIE TEPMHUHBI U OoNIpeIe/ICHUSA

KamnenbHoe oporieHre MpUMEHSIETCS B OBOIIEBOICTBE B IPOMBIIUICHHBIX MacIITa0ax Ha Iore
VYkpaunsl ¢ 1997 roga. IlonoxxurenabHble pe3yabTaThl HA BCEX CEIBCKOXO3SMCTBEHHBIX KYJIbTYpax U
Ha BCEX THUMaX MOYB CIIOCOOCTBOBANIM IUHAMHUYHOMY Pa3BUTHIO 3TOTO CrIoco0a OpomIeHus. Ycnex B
IIPUMEHEHNH KaIleJIbHOIO OPOIIEHUS PAJIUKAIBHO U3MEHW COBPEMEHHBIN MOAXO0 K KOMIUIEKCY
BOJIa - TOYBA - PacTeHHE, HAa (JOHE JO3UPOBAHHOTO PEKHMA MUTAHUS, U CLIOCOOCTBOBAJ HOBOMY
oJxo/y B obiacTu opouleHus Boooure. Kak mobas cucrema, KarneiabHOE OpPOIIEHUE UMEET CBOIO
TEPMUHOJIOTHIO, KOTOPYIO HEOOXOAUMO 3HATh!

e HcTounuk BogocHa0KEHUS - KaHa, 0aCcCeiH WM CKBAaXXMHA, OTKY/1a IIPOU3BOIAUTCS 3200D
BOJIBI;

e HacocHas cranuus u Bog03ab0p IpeHa3HaueHbI 171 3a00pa BOJIbI U3 UCTOYHUKA;

o ODunpTpanMoOHHAsA CTAaHUUS NPEJHA3HAYCHA I JOBEICHUS KauyeCTBa BOJBI 10
YCTaHOBJICHHBIX IIapAMETPOB. B 3aBUCHMOCTH OT HAJIMYUS B BOJE ONPEACICHHBIX IPUMECEN
Y BEJIMYMHBI OpOIIAeMOH MIomau, GUiIbTpallMOHHAs CTAHLIUS MOXKET BKIIIOYATh CETUYaThIE,
JIMICKOBBIE, TPaBUIHbIE, THAPOILMKIOHHbIE (QUIBTPHI MM MX KOMOMHALINY;

e VY3en BHeceHMs yOOpEeHUH - IpeJHAa3HAYECH I JO3UPOBAHHO I'O BHECEHUS, COBMECTHO C
NOJMBHOM BOJOH, yaoopenuii u C3P. MoxeT cocTosATh U3 yA0OPUTETbHON TOJIOBKU U
MH)KEKTOpa WJIM 103aTPOHA, a TAK)XKE€ EMKOCTH JUIsl IPUTOTOBIIEHUS pacTBOpa y100peHui;

o KoHTposuiep - ycTpoicTBO A1l aBTOMaTUYECKOT0 KOHTPOJIS U yIIpaBIeHUs: paboTo
CUCTEMBI KalleJIbHOTO OPOIICHHUS;




e Perynirop faBiaeHus - yCTpOWCTBO ISl HOJAEPKAHUSI IOCTOSIHHOTO J1aBJICHUS! B CUCTEME,
COIIACHO NAaCIOPTHBIX JaHHBIX;

e OpocuTtenbHble TPYOKHU WIIH JICHTHI - KaleJIbHbIC JINHUH, YKJIAABIBAEMbIE ITapaJUIeTbHO IPYT
JpyTY, COTJIACHO TEXHOJIOTHH, U COEIMHEHHBIE C TIONEPEYHOI MarkucTpalibio TpyOonpoBoaa;

e DMHTTEpHI - KaneJbHbIE YBIAKHUTEIH (KalelbHUIIBI) CKPETUICHHBIE ¢ TPYyOOIPOBOAOM HITH
COCTaBJIAIOIIME C HUM €MHOE 1IEJI0E, B 3aBUCUMOCTH OT KOHCTpyKUUU. X Ha3HaYeHHeE -
JI03UPOBAaHHBIN BBIITYCK BOZBI U3 TPYOOIIPOBOIa B HEOOIBIINX KOJINYECTBAX.

Kunaccugukanus 1 THIIBI OPOCHTEIBHBIX TPYOOK

TpyOxu KIaccuPUIUPYOTCS:

e Ilo Tumy TpyOKH - J€HTa WM LIUIAHTH.

o [lo Thny KanenbHUIBI - C )KECTKOM KalleIbHULIEH U MATKON. KOMIIEHCHpPOBaHHBIE U HE
KOMIIEHCUPOBaHHBIE.

e [lo xxecTKOCTH - MATKHE (TOHKHE, OAHOJIETHUE) U )KECTKUE (TIPOYHBIC).

KomnuiekTanusi cucTeM KaneJbHOro opomeHusd. OcHOBHbBIE COCTABJIAIOIIUE CUCTEMbI
KanejJbHOro opomeHust.

B HACTOAIICEC BPEM 0azoBas KOMINICKTalUsA CUCTEMBI KaIlICJIbHOT'O OPOIICHUA COCTOUT U3:

e lcroununka BOIOCHAOKEHUS,

e VY37a MOArOTOBKM U BHECEHUS Y 00pEHUil;

o  OUIBTPOCTAHINY;

e MarucrpanbHbIX TpyOOTIPOBOIOB;

e PerynsaropoB naBieHus;

e PazBomsmmx TpyOOIPOBOIOB;

o CoeauHUTENBHON (GYPHUTYPHI;

e 3anopHO# GypPHHUTYPHI.

e JIONOTHUTEIHHO CHCTEMA MOXKET COAEPKATh Y3JIbl aBTOMATHYECKOTO KOHTPOJIS U
yIOpaBlIEeHUs] CUCTEMOMH, a TaK)Ke yueTa pacxoia BObI.

OuIbTpallMOHHAs CTAHLIMS - OJUH U3 BaXKHEHUIIIUX FJI€MEHTOB CUCTEMBI. B 3aBucuMoOCTH OT
HaJW4us B IOJMBHOM BOJE ONPENEICHHBIX IPUMECEN U BETUYHUHBI OPOLIAEMOM IUIOIIAIH,
(uIbTpallMOHHAS CTAHIUS MOXKET BKJIIOYATh CETYAThIe, TUCKOBBIE, TPAaBUNHHBIE U THIPOLUKIOHHbBIE
¢unbTpel. Ceryarbie GUIBTPHI YCTAHABIUBAIOTCS HE TOJIBKO C OUUCTUTEIBHOM 1IEJbI0, HO U C
MpeaynpeauTeNIbHOM, mocie rpaBuiHOro. CocTosT U3 Kopiyca U (UiIbTPYIOIIETO 3JI€MEHTa B BUJIE
MeJIKOSTYencTon ceTkh. [IpuMeHsIoT 11 GuiIbTpoBaHUs BOIBI IIPU HEBBICOKOM COJIEP’KaHUH
HeopraHnueckux yactull. CTeneHb OYMCTKH BOJbI 3aBUCHUT OT pa3MepoB AUeHKU QUIbTPYIOIIeH



CETKH, a IIPOITyCKHAs CIIOCOOHOCTH OT Iuiommann. IIpu 3acopenun GuibTpyronuii 3IeMeHT
IPOMBIBAETCSI OOPATHBIM MTOTOKOM BOJIBI.

JuckoBbie GUIbTphI pazpadoTansl 11 Oosee riryookoro hunbrpoBanus. COCTOST U3 KOpIyca U
(GUIBTPYIOMIETO IEMEHTa B BUE HA0Opa TUIOTHO CKATHIX TOHKUX JUCKOB C paAHATbHBIMU
kaHaBkaMu. OHU COYETAIOT HAJIS)KHOCTh M HAMMEHBIIYIO C€0eCTOUMOCTh OOCITY)KUBAHHSL.
Hcnonb3yroTes 1uist yaaaeHus HEOPTaHUIECKUX U OpraHndecKuX 4acTull. OOBIYHO UCTIONIB3YIOTCS
npu 3a00pe BOABI U3 CKBaXKUH. [Ipu 3acOpeHnn MOTYT IPOMBIBATHCSI OOpATHBIM MTOTOKOM BOJIBI.

I'paBuiinble pUIABTPBI UCTIONB3YIOTCS M1 YAAJICHUS OPIraHUYECKUX U HEOPraHMUECKUX YaCTHII.
[Ipumensiemblii B kKauecTBe (PUIBTPYIOLIETO IEMEHTA MECOK, 33 CUET CBOEH BBHICOKOH yAETbHOM
(GUIBTPAaIMOHHOW TOBEPXHOCTH, MTO3BOJISIET YACPKUBATH OOJBIINAE KOJTUYECTBA B3BEIICHHBIX
yactull. Micnonp3yroTes npu 3a60pe BOJIbl U3 OTKPBITHIX BOJ0eMOB. [IpoMBbIBKa IPOM3BOIUTCS
00paTHBIM TOTOKOM BOJIBI. 3achlllaeMasi TpaBUIHO-TIECYaHass CMECh MCTIOIB3YETCs NBYX (hpaKIIHA:
kpymnHas (1,2-2,4 mm) 3aceinaercs cHu3y, a Menkas (0,5-0,8) 3aceimaercst cBepxy. [ MaponukiIoHsl
UCIIOJIB3YIOTCS AJIs pa3AesieHus U yAaJleHUs TSDKEIbIX YaCTUI] U3 BOJIbI (B OCHOBHOM IIE€CKA).
Hcnonp3yrores npu O0JIBIIOM 3arpsi3HEHUH BOJIBI TS JKEJIBIMHU YaCTULIAMMU, JJIS IIPEABAPUTEIBHON

OYHMCTKH.

MeTtoauka pacueTra CHCTEM KaleJbHOI0 OpoOIIcHUs

Onpez[eneHI/Ie HOTpe6HOCTI/I B BOZC, HA 3a/IaHHYIO IJIOII[Ab, U KOJIMYCCTBA OPOCHTEIILHON TDV6I(I/I

ArpoHOMUS HE SIBISIETCS TOUYHOM HayKOM, KaK, HanpuMep mareMaruka. M He cMoTps Ha To, 4TO, Ha
HPOTSKEHUH HECKOJIBKUX BEKOB B 3TOW 00J1aCTH MPOBOAMINCH MacIITaOHbIEe UCCIEI0BaHUS,
MIOJTYYCH 3HAYUTENNBbHBI 00beM WH (OPMALIMU O BIHUSHUYU OPOIICHUS, yI0OpeHNUH U T. 1. Ha
pa3BUTHE PACTEHUH, Mbl HE MOKEM F'OBOPHUTH O MOJIHOM IIPOrHO3MPOBAHUH U IUIAHUPOBAHUH
IPOIIECCOB B C/X MPOM3BOCTBE. TeM HEe MEHee, 1axe MPH OTCYTCTBUU YETKUX 3aBUCUMOCTEH, MBI
MOYKEM, UCXO0/ U3 UMeroleiicst nHpopMaIMY, OKa3bIBaTh 3HAYUTEIBHOE BIMSHUE HA YPOXKANHOCTh
C/X KyJBTYp IyTeM KOPPEKTHPOBKH ONpeieNieHHbIX (hakTopoB. OHUM U3 Takux (PakTopoB
SIBJIICTCSI OpOILEHHE. A €CIM peub HJIeT 00 OPOLICHUH B OBOIIEBO/ICTBE, TO HA CETOHSIIHUN 1eHb
MOYKHO C YBEPEHHOCTBIO TOBOPHUTH O TOM, 4TO Hanbosee 3pPEeKTUBHBIM SIBISETCS KalleIbHOE
OpOILLEHUE.

Br10paB Ha 0CHOBE MMOYBEHHBIX, BOJIHBIX, MAPKETUHTOBBIX UCCIIE€ JOBAaHUM HAOOP KyJIbTYp, UX
IUTOINAAN ¥ PUPMY - IPOU3BOAUTENS 000PYIOBAHHUS TIEPEXOAAT HETIOCPEACTBEHHO K pacyeTy
CaMOM CHUCTEMBI, UCTIOJIb3YS CIEAYIOMNN TOPSAAOK IPOEKTUPOBAHUS.

e IIpenBapurtenbHbIi pacueT BOAOIOTPEOICHNUS,
o Pacuer KonmuuecTBa OPOCUTENBHOM TPYOKH HA YHaCTOK, COTIIACHO CXEMBbI ITOCAJIKH;



e JleneHue ydacTka Ha MOJMBHBIC OJIOKU (YIUTHIBACTCS JUTMHA PSIOB, MOIIHOCTH HAacOCa,
Ne0ET CKBOKHHBI)

e Tloabop dumpTpocTanmmu (YUUTBIBACTCS PACXO.T BOJIBI IO OJIOKaM, JKeJIaeMOoe BpeMst
MIOJIMBA yYaCTKa)

o [lomGop MaTepuaioB MarucTPaIbHBIX U Pa3BOASIINX TPYOOIPOBOIOB.

Jnis Havana onpeneNs 0T MaKCUMaIbHYIO €KEeTHEBHYIO TOTPEOHOCTH B BOJIE C LIE€TIHIO IPOBEPKHU
BO3MOKHOCTEH BOJIOMCTOYHHKA, BEIOOpa (GUIBTPOCTAHIIUU U OCTAIbHOU (hypHUTYpHI. Ha rore 3a
MaKCUMAaJIbHYIO €XKETHEBHYIO OPOCUTENbHYI0 HopMYy npuHUMaioT 60-70 m3/ra. Ucxoas u3 sToro, u
MPOU3BOJIAT MPEABAPUTEIBHBINA PacueT MPOIYCKHON BO3MOKHOCTH (DUIBTPOCTAHIIUU IO popmyTie:
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I'me: Q - mpomyckHast cnocoOHOCTH (GMIIBTPOCTAHIIUH, M3/4; S - TNIAaHUpYyeMasi TUIONIAAb OPOIICHHUS,
ra; T - nnanupyemoe BpeMsi pabOThI CUCTEMBI B CyTKH, 16-20 u.

Ecnu ucTouHNK BOJOCHA0KEHHS MTO3BOJISIET PACYETHBIM PAcX0/] BOBI, CIEIYET NEPEXOAUTh K
CJIeyIoLIeMy 3Taly pacdera NpoekTa. PacueT konuyecTBa OpocUTENbHON TpyOKH BeAeTcs, ¢
Y4ETOM INEPEYHsI BO3EIBIBAEMBIX KYJIbTYD.

Jist KaXKII0H KyJIBTYpBI, C yY€TOM BO3/IEIBIBAEMOH TUIOMIAIN M CXEMBI ITOCAIKH, PACCUUTHIBACTCS
NOTPeOHOCTh B OPOCUTENBHOM TpyOKe:

1, = Sa:2000

I'ne: Lt - moTpe6HOCTE B OpocUTENbHON TPYOKE, M; SK - IJIOLIa/1b BO3/IEIbIBAEMOM KyIbTYypHI; L -
pPacCTOSIHUE MEX]Ty OPOCUTEIBHBIMU TPyOKaMH (CXema MOCAIKH).

Pa30uBka y4aCTKa Ha MOJIMBOYHBIC OJI0KH HIU 30HEI.

[Ipu pa3OuBKe yyacTka Ha OJUBOYHBIE OJOKH HEOOXOIMMO 3HAaTh, YTO MAaKCUMaJbHas MPOITYCKHAs
cnocobHocTh MarucTpansHoro pykaBa LAY FLAT 4" cocraBnsier 80m3/4, a nmpomyckHas
cnoco0HOCTh - LAY FLAT 3" - 40m3/4. B 0cO0BIX CiTy4asix BO3MOKHO MOBBIIICHUE MTPOITY CKHOM
cnocobnoctH Ha 10-15%. CnenoBaTenbHO, BOJOMOTPEOICHHE OHOTO TOJMBHOTO OJI0Ka, HE
JIOJIKHO IIPEBBIIIATH MIPOITYCKHOM BO3MOXHOCTHU TpyOompoBoaa. [Tockonbky, B KauecTBe
OTBOJHOTO TPYOOMPOBO/Ia UCTIONB3YIOTCS, IOMUMO F'MOKHX PYKABOB, U )KECTKHE TPYOOIPOBOIBI U3
ITH/I, To 3a KOHTPOJILHBIC ITOKA3ATEIH JIJIs pa30UBKY HA OJIOKH, CIIEyeT OpaTh 3HAUCHHUS
MPOIYCKHOM CITIOCOOHOCTH TPyOOnpoBoaoB (Tadm. 1).

Tabnuua 1. MakcuManbHas IpoITyCKHasi CIOCOOHOCTH TPYOONPOBOIOB

[Ipumep: KynbpTypa - TOMaThI.

PaccrostHie Mexay OpOCUTENbHBIMU JIEHTaMH - 1,8 M.
Marwuctpansubiii Tpyoonposoa - LAY FLAT - 4".
Paccrostaue mexnay smutrepamu - 0,3 m.

Pacxon Bonbl Ha oauH SMuUTTEp - 1,1 71/4.

3aBUCHUMOCTB TSI pacyeTa pa3MepoB MOJUBOYHOTO OyoKa, [a:
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rae: Qt - IIpomyckHas criocoOHOCTh pa3BOJHOrO TpyOonpoBoaa, M3/4;
L - PaccTosiHEE MEX Ty OPOCUTEBHBIMH TPYyOKaMU (CXeMa MOCaIKH ), M;
X - PaccrostHue MexIy SMUTTEpaMHi OPOCUTEIBHOM TPYOKH, M.

q - HOpMa BBUIMBA OJHOTO SMHUTTEPA JI/4.

Jlanee onpexaensercs NpeJBapUTEIbHOE KOJIMUECTBO MOJIMBOYHBIX OJ0KOB. J1Jis 3TOr0 0011yI0
TUTONIA/Ib BO3/IEIBIBAEMOM KYJIbTYPBI ACNAT Ha PACUETHYIO TUIOMIA/b OJI0KA ¥ OKPYTJISIOT B CTOPOHY
yBenuueHus. [Ipu HEeBO3MOXKHOCTH pa3MEIIeHHsI I SKOHOMHUECKON HEIleeco00pa3HOCTH
pacueTHOTO KOJIMYECTBA MMOJMBOYHBIX OJIOKOB MIYT Ha YBEIIMYEHUE X KOJHMUECTBA.

I[J'IH OIIPEACIICHUA pacXxoda BOAbI HAa I'CKTAP MOJIb3YKOTCA CJ'IC,Z[YIOH_IGI\/'I 3aBUCUMOCTBIO, M3/4:

Crenyromuii aTan - onpeaesieHue reOMeTPUIECKUX Pa3MepOB MOJUBOYHBIX OJIOKOB.
MarucTpanbHbIiA TpyOOTIPOBO/], MOKET MMPOXOAHUTH Yepe3 IMOJMBHOM OJIOK 10 cepenHe (WK CO
CMEILEHHEM), WM 10 I'PaHHIIe NOJIMBHOIO OJ0Ka. bojee BHIr01HO, B OOJIBIIIMHCTBE CIy4aes,
pa3BoIHOI TPyOOIPOBOJI pacroarath o CepeMHE OPOIIAeMOro OJIOKa C ABYCTOPOHHEH
Pa3BOJKOM OpPOCUTENBHBIX TPYOOK, N3-3a BBICOKON CTOMMOCTH TpyOonpoBoa. OaHaKo, Helb3s
3a0bIBaTh, YTO y KaNeJIbHOM JIEHTHI €CTh OIPaHUYEHNE MaKCUMAJIbHOU JUIMHBI. B 0TAENbHBIX
cilydasix SKOHOMHUYECKHU Oouiee 11es1eco00pa3Ho OJHOCTOPOHHEE PACIIONOKEHHE OPOCUTENBHBIX
TpyOOK OTHOCHUTEIBHO Pa3BOJHOIO TPyOOIPOBOAA IPU HEYAOOHON KOHPUTYPALIMU MTOJISE U BBICOKUX
3arparax Ha MarucTpajbHble TPYOOIIPOBOIBI.

Bropoii ¢pakTop, BIUsIOMNNA Ha TEOMETPUIECKUE pa3MEPHI MOJIMBHBIX OJIOKOB - 3TO TEXHUYECKAs
XapaKTepUCTHKA OPOCUTEIBbHOM TpyOKku. MoXHO 3a1aBath 5-15% HepaBHOMEpHOCTHIO NoJHBa. s
CcaMO# MaccoBO#, OPOCUTENLHOMN TpyOKH (quameTpoM 16 MM, HOpME BbUTHBA Ha SMHUTTEP 1,2 /9 u
paccrosinueM Mexay smurrepamu 0,3 M) npu HepaBHOMepHOCTH 10% MakcuManbHas JUIMHA
TTOJIMBHBIX JIMHUH cocTaBiisieT 0kojio 150 M. Takum 06pa3zom, HEOOXOIUMO U3YIUTh TEXHUUECKHE
XapaKTePUCTHKH IpeJIaraeMoii OpocUTeNbHOM TpyOKku. Pa30uBas mose Ha MoJMBOYHBIE OJIOKH,
SKOHOMHUYECKH 11e71eCO00pa3HO UCIOJIb30BATh MOJUBOYHBIC TUHUU JyTiHOU 70-90% oT
MakcuMaabHOU. OnpeeNnuB UTHHY TOJUBOYHBIX OJIOKOB, PACCUUTHIBAIOT JJTUHBI MATHCTPAIBHBIX
TpyOONpPOBOIOB.

Crnenyet He OMyCKaTh BbIPALMBAHUS B OJJHOM OJIOKE pa3HBIX KyJIbTYyp, OCOOEHHO C pa3HBIMHU
HOpMaMH HOJIMBA U HOpMaMu yJo0penuil. Eciu Bo3HHKaeT Takass HE00X0AUMOCTh, UCIIOb3YIOT
COCIIMHUTENIbHBIC (PUTHHTH C KpaHaMu. TakKe HeJb3s HCIIOB30BaTh PA3JIMYHbBIE CXEMBI ITOCAIKH C
pa3HBIX CTOPOH OJJHOTO PAa3BOAHOTO TPYOOIPOBOA.

YTouHeHue HOTpQﬁHOCTH B BOJAC M COCTABJICHHUEC CXEMBbI IIOJIUBA

[Tocne onpeneneHnst KOJIWYECTBA U Pa3MEPOB MOJUBOYHBIX OJIOKOB YTOUHSIIOT PacxXoj] BOJIBI Ha
KaXKIbIH IMOJIMBOYHEIN OJIOK, M3/4:
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rae Wi - pacxoJ1 BOJBI KOHKPETHOTO TMOJIMBOYHOTO 0JI0Ka;
W - pacxo/ BO/IbI Ha TEKTap UCIIOJIb3YEMOM CXEMBI MOCAJIKH;
S6 - oA e KOHKPETHOTO MOJIMBOYHOTO OJIOKA.

Crnenytouuii 3Tan coCTaBlI€HUE CXEMBI MOIUBa. JJig 3TOro MakcumanbHas mojiMBHas HopMma (60-70
M3/ra) neauTcs Ha TeKTapHBIA pacxo BoAbI (M3/ra B 4ac), HCTIOJIb3YEMOM CXEMbI TTOCATKU U
OTIpeIeNIIeTCs MAaKCUMAThbHOE BPEeMsI TTOJIMBAa KOHKPETHOTo Ooka. [l paccMaTpuBaeMoro
npuMepa (ToMaThl) TEKTapHBIN pacxo.1 BOJBI (32 OJUH Yac pabOTHl CUCTEMBI) COCTaBIsIeT 26 M3, a
MaKCHUMaJIbHOE BpeMsi ToJIHBa (TP MaKCHUMaIbHOM THeBHON HOpMe 70 M3/ra) okoio 3 yacos.

Bb10op ycTaHOBKM (priIbTPOCTAHIMHT

[Tpu BEIOOpE pUABTPOCTAHIIMK HEOOXOIUMO YUUTHIBATh HCTOYHUK BOAOCHAOKEHNUS (OTKPBITHIH
BOJIOEM WJIM CKBA)KMHA), CTENIEHb 3arPA3HEHHOCTH BOJIbI U BUJ 3arPSA3HUTENS], YACOBYIO
HOTpeOHOCTH B BOZIE (IPOIYCKHYIO CHOCOOHOCTH), @ TAK)KEe MPOU3BOAUTEIBHOCTh HACOCHON
CTaHIIMM U KOJIMYECTBO Apyrux norpedureneil. Cieayer uMeTh BBUAY HAIUYUE HEOOXOAUMOCTH
IPOBE/ICHUS AHAIM30B BOJIbl HA XUMHUECKUI COCTaB, HATMYKE OUOJIOTHUECKUX U MEXaHHUUECKUX
3arpsiI3HUTEINEN C 1IENIbI0 ONPEEICHNs IPUTOAHOCTH JIsl OPOLIEHMSI U 110100pa GUIBTPOCTAHLIUY.
ITpu ucnonb30BaHNM TOJTUBHON BOJIBI U3 OTKPBITHIX BOJAOEMOB, CII€0BATENBLHO, HMEIOLIEH
00JIbI1I0€ KOJIMYECTBO OMOJIOTMUECKHX 3arpsA3HUTENEH, HE0OX0IMMO BKJIKOYATh B COCTAB
(GUIBTPOCTAHIIUY MTeCUaHO-TPAaBUIHBIN QUIBTP, a IpU OOJBLIOM KOJUYECTBE B3BEIIEHHBIX
MECYaHbIX YaCTHUII 11e1eco00pa3HO UCII0JIb30BAHNE THIPOLIMKIOHOB. Takxke, MOMUMO MeCYaHo-
I'paBUIHOTO, B cOCTaB (DMIIBTPOCTAHLUY (IIPU 3a00p€E BOJIBI C OTKPBITHIX BOAOEMOB) BXOAUT
CTPaxyIOIIUN CETYaThIA WM JUCKOBBIM QUIBTP.

Ecnu ucnonp3yercs Bojia co CKBaXXUHBI TO, OOBIYHO TOCTATOYHO OJHOT'O IMCKOBOI'O MJIM CETYATOrO
¢unbTpa. [Ipu 60NbIIOM KOJUYECTBE B3BEIICHHBIX MTECYAHBIX YACTHIL LIEJIECO00pa3HO
UCIIOJIb30BaHUE TUAPOLUKIOHOB. ONpeAeTUBIINCEH C TUIIOM (HIBTPOCTAHIIMH, HA OCHOBAaHUH
aHaJIM3a NCTOYHUKA BOJJOCHAOKEHHS, TIEPEXOIAT K BRIOOPY THITA QMIBTPOB M pacueTa ux
KOJINYECTBA.

[Tepen BEIOOPOM IIPOMYCKHOW CITOCOOHOCTH (PUIIBTPOCTAHIINHN, HEOOXOIUMO YTOUHUTH
IPOM3BOIUTENBHOCTH (IIPU HAJIMYMK) HACOCHOM CTAaHLIMU M HAJIMYKE JPYTUX NOTpeOUTENeil BOAbIL.
[Tpu n306BITOYHON MOIIIHOCTH HACOCHOM CTAHIIMM BO3MOYKHA CUTYAIUs KOT/Ia JOTIOJHUTEIIbHBIC
3aTpaThl Ha 110/1a4y BOJbI IPEBBICAT CTOUMOCTh JIOMOJIHUTENbHBIX (puiabTpoB. [loaToMy
HE00XO0IMMO TaKXe YKOHOMHUYECKOEe 000CHOBAHUE MPOITYCKHON CIIOCOOHOCTH (PUIBTPOCTAHIINY.
OnpeaenuBIINCh C MAKCUMAJIBHO HEOOXOAUMON MPOIYCKHOM CLIOCOOHOCTBIO (DMIIBTPOCTAHIIUH U
ee TUIIOM, HAYMHAIOT KoMIUIeKTauio. [1o mpomyckHoii cnocoOHOCTH MOAOUPaIOT MapKy (GpUiIbTpa U
UX KOJIMUECTBO. Takke BEIOMpaeTcs yaA0OpUTENbHBIN y3€il. Y T00PUTEIbHBIN y3e71 0OBIYHO COCTOUT
U3 3aJBUKKH, HHKEKTOPA U COEIUHUTEIbHO-3aII0PHOM apMaTyphl. B 3aBUCMMOCTH OT IIPOITY CKHOM
CrocoOHOCTH (GUIBTPOCTAHIIMA HHXKEKTOP MOKeT ObITh oT 0,5" mo 1,5".

Pacuyer marucTpajJbHbBIX TPYOONIPOBO/10B
I'mapaBinueckuil pacyer BOAOIPOBOJIHON CETH 3aKJIFOYACTCS B ONPEACICHUN TUAMETPOB
TpyOOIPOBOJOB [0 U3BECTHOMY PacXo/y BOJbI U MOTEPh HAMOPa Ha BCEX €€ YUacTKax, a TAKKe

OIpEIETICHUS MUHUMAJIBHOTO JABJICHUS HA BXOJIE CHCTEMBI.
Huametp TpybonpoBonoB D, onpenensiercs no ¢popmyse, M:

D =1,131’%

rae: 1,13- ko dumeHT morydaeMplii IpU MEPEXo/Ie OT JKUBOTO CEUYCHUS IMMOTOKA K AUAMETPY



TpyOOIpoBOIa;
Wi - Pac4eTHbIil MOTOK BOJIBI, MPOTEKAIOIINI MO0 JAHHOMY Y4acTKy TpyOoIpoBoaa, M3/4;
V - DKOHOMHYECKH TIeJIeco00pa3Has CKOPOCTh JIBUKCHHSI BOJIBI B TpyOomposoe - 0,9...1,9 m/c.

[TomyuenHble pakTUUECKHE 3HAYCHUS JUAMETPOB TPYO OKPYTIIAeM 10 OJMKANIIIETO OOJIBIIIETO
CTaHAAPTHOT'O 3HAYCHUS.

[Tocie onpeneneHus AMaAMETPOB TPYOOIIPOBOIOB OmpeaessieM (PaKTUIECKY0 CKOPOCTh IBHKCHHS
BOJIBI B TpyOompoBoaax VT, m/c:

y - B

W - IJ10aab ’XKUBOI'O CCUCHUA pr60np0Boz[a M2;

Df - npunsaTeIii AMamMeTp TpyOOIIpoBOIa, M.

o ED-
4

[Motepu Hanopa hn, M (mpumepno 0,1 6ap), onpeaensrores Mo Gopmyre:

h,=AL.p-W

rae: A - yaenbpHOe COMpOTUBIICHHE TPYO, (c/M2),
Lt - pacueTHas JyinHa TpyOOIIPOBOIA, M;
b - mompaBouHbIil K03)PUIHEHT

[Mopsiok pacdera TpyOOIIPOBOIOB:

e Omnpexenstorcs AUaMeTpsl TPyOOIPOBOIOB MO PaCcX0y BOJbI U CKOPOCTU MTOTOKA IS
KQKJIOTO y4acTKa;

e OmnpezensitoTcs NOTEPU HAMOPA 110 yHacTKaM;

e Omnpenensercs MakCUMalbHas MOTEPS HATIOPA;

e Omnpexensercs MUHUMAJIbHOE BXOJHOE /1aBJICHUE;

e CpaBHHMBAIOTCS BO3MOXKHOCTH UCTOYHUKA BOJOCHAOKEHUS C MOTPEOHOCTSIMH CUCTEMBI.

HOpﬂI[OK U OCHOBHBIC Tpeﬁonalmﬂ K MOHTAKy
Ha Y4aCTKE NPCAHASHAYCHHOM AJId pasMCIICHUA CUCTEMBI KAIllCJIbHOI0 OPOMICHUA MPCABAPUTCIEHO

MPOBOAUTCSA MpeANnoceBHast 00padoTKa MOYBHI U, MPU HEOOXOAMMOCTH, BHECEHHE MTOUYBEHHBIX
repOunm10B. MOHTaX MPOU3BOIUTCS B CIACAYIONICH IMOCIEI0BATEIbHOCTH:

e MonTHpyercs GUIBTPOCTAHIIUN U MarucTpaibHble TPyOOIPOBOIBI, COTIACHO MPOEKTA;

e [IpousBoaAMTCS MOCEB M YKIIaIKa OPOCUTEILHON TPYOKH NP CESTHOM KyJIbTYpE, WIH
yKJIaJKa TpyOKHU MpHU paccaJHoN KyJIbType (IPOU3BOIUTCS BPYUHYIO WM C IIOMOIIIBIO
YKJIaIYUKOB PACIIOIOKEHHBIX HA paMe CesJIKU WK KyJIbTUBATOPA);

e VYKJaapIBaeTCs paclpeaeIuTeNbHbIN TPyOOIPOBOI U MOJICOCUMHAETCS K MArUCTPAIbHOMY

TpyOOIpOBOIY;



e OpocurenbHble TPYOKH, Yepe3 PUTHUHTH, MMOJACOCIUHSIOTCS K PacClpeaeIUTeIbHOMY
TpyOompoBoy. J1yis 3TOoro B TpyOONIpoBoe, ¢ MOMOIIIbI0 iepdoparopa, AenarTcs
OTBEpCTHUS MO (PUTHHT;

o IIpomsiBatot cuctemy Boaoi B TeueHuu 10-15 munyT. [{st 5TOr0 B Hayane mpoMbIBaIOT
(UIBTPOCTAHLIUIO JI0 MOSIBJICHUS YUCTON BOJIbI, @ 3aT€M IPOMBIBAIOT OPOCUTENBHbBIE
TPyOKU;

e Ilo okOHYaHMM MPOMBIBKH 3aKPbIBAIOT KOHIbl OPOCUTEIBHBIX TPYOOK;

o IIpousBozAT peryMpoBKy JaBJIEHHSI COTJIACHO MACIOPTHBIX TAHHBIX.

IKCIUTyaTalus CUCTEMbI

CTOMMOCTB CHUCTEM KarmeJIbHOTO OPOIIEHUS TOBOJIBHO BBHICOKAS, TIOATOMY OYE€Hb BaYKHO MPABUIILHO
CIUTAHUPOBATh Bce PabOTHI MO IKCIITyaTaluu cucteMbl. Ecin nnanupoBanue OyAeT OCyIIeCTBICHO
HEBEPHO, UTO MOBJICUET 32 COOO0M HEMPABUIIBHYIO SKCIUTyaTaIlMI0 CUCTEMBI, 3aTPAThl HE OKYIIATCS,
TaK Kak NpuObLIL OyAeT HU3KOW. BhipariBanue oBolel Ha KaneJabHOM OPOILIEHUH MpeArnoIaraet
MPUMEHEHNE CAMBIX MEPEOBBIX TEXHOJIOTUM, TOATOMY MOJIyYEHUE BHICOKUX YPOKaeB BO3MOXKHO
TOJILKO TIPU 00s13aTEIbHOM BBITIOJIHEHUHU BCEX arpOTEXHUYECKUX MEPOIIPHUATHIA 10 3aIIUTe
pacTCeHHIA, BHECEHUIO yI0O0peHUH, yXoay 3a pacteHusMH. CrcTeMa KalelbHOTO OPOIICHUS HE
3alUIIeHa OT HEeMIPaBUIbHON 00pa0OTKH MOYBHI U YXO0/1a 32 PACTEHUSMHU, TIOITOMY BCE€ pabOThI
HEO0OXOAMMO BBITIOTHATH CBOEBPEMEHHO M KAYECTBEHHO.

KauecTBo Ka)k10ii U3 CUCTEM 3aBUCUT OT TOJIIUHBEI (IJIOTHOCTH) TPYOKHU WK JIEHTHL. TpyOKa uiu
JICHTA C BBICOKOM IJIOTHOCTBIO MOKET HCIIOIB30BATHCSI HECKOJIBKO JIeT. CPOK MCIOIb30BAHUS
Haubosee TOHKOM JICHTBI COCTaBISET OAMH roJl. JIeHTa ¢ HaMMEeHBIIEH MIOTHOCTHIO 3aKIIaAbIBACTCS
B MTOYBY Ha ITyOuHYy 5 cM. bosee ruioTHas TpyOka Wiv JI€HTa MOXKET UCIIOJIb30BATHCS Ha
MOBEPXHOCTH MOYBHL. [IpH sKcmTyaTanuy caMmoii TOHKOM JIEHTHI BaXKHO MPOCIEIUTh, YTOOBI OHA
ObLIa yJIoKeHa B TIOUBY TOYHO Ha TiyouHy S5 cm. K cokanenuto, emé HeT TEXHUKH JJ1sI TOYHOU
YKJIaJKH JIEHTHI B IOYBY, pa3IU4Us B INIyOHHE COCTABIAIOT + 5 cM. Ecniu teHTa pacnonoxena
CJIMIIKOM TITyOOKO, €CTh PUCK U3MCHCHHS JTaBJICHHS U 00beMa BOJIBI B JICHTE, TaK KaK TOCIE
CUJIBHBIX JIOKJEH MOYBa CYIIECTBEHHO YIIIOTHsAETCS. Tak ke OyJeT TpyaHO yOpaTh JIHTY U3
MOYBHI MTOCJIE OKOHYAHHUS CE30HA, €CJTU OHA HAXOAUTCS CIIUIIKOM TTyOOKO B TIOUBE.

Ecnu neHTa ¢ HauMeHbIIEeH MIIOTHOCTBIO PACIIONIOXKEHA CIUIIKOM MEJIKO, MOT'YT BOBHUKHYTh
MPOOJIEMBI C IOYBEHHBIMU BPEAUTENISIMH (MIPOBOJIOYHUK, MeIBeIKa). OUeHb BaXKHO Cpa3y JKe MOCIe
YKJIQJIKU JIEHThl BHECTH B TIOUBY C MOJIMBHOW BOJON MHCEKTULIU/IbI B CIETYIOLIEH TIPOIIOPLIMH:
Hemuc dpopre- 0,1 n/ra.

bazynun -1,5 n/ra.

3ono0H - 1,51/ra.

K cosxanenuto nocratoyHo 3QeKTHUBHBIX IpenapaToB Mo 60pbOe C MOUYBEHHBIMHU BPEAUTEISAMU
emé HeT. Hapsay ¢ 9TUM TOHKasl JIEHTa MOXKET MOBPEkKAAThCS BOpoHaMH. OOCIyKMBaHUE CUCTEMBI
NPOBOJIUTCA KaK B JHEBHOE, TaK M B HOYHOE BPEMs, IIOATOMY Ba)KHO OPraHU30BaTh paboTy
OIIEpPaTOPOB B HECKOJIBKO cMeH. Heo0XoauMo peryisipHO OCYLIECTBIIATh IPOMBIBKY
(GUIBTPOCTAHIINH U TIOCTOSIHHO KOHTPOJIUPOBATH JaBJICHUE B CUCTEME, YCTPAHITh BO3MOXKHBIC
YTEUKH.

[To 3aBepIIeHUIO TOJIUBHOTO CE30HA MTPOBOIUTCS JEMOHTAX M 3aKJIaKa BCEX 3JIEMEHTOB Ha
xpaHeHue. [Ipu ucnonp30BaHUM OJHOJIETHEHN KaneabHOM TpYOKU WM JIEHTHI, OHA JEMOHTUPYETCS U
yOupaercs ¢ mois ¢ JanpHeumei yrunusamnuei. [IpeaBapurenbHo HEOOX0IUMO U3BJICYb
PEMOHTHYI0 (YypPHUTYpPY, KOTOpasi IPUMEHSIaCh B TEYEHUE CE30HA JUI TEKYILIIETO PEMOHTA, C
EJIBIO JAJTbHEHUIIIEr0 NCIOIb30BaHUs. BaskHBIM AKOJIOTHUECKUM (PAKTOPOM SIBIISIETCS 3aUUCTKA
HOJIs1 OT OCTATKOB KaleJbHOM! JIEHTBI M JPYTUX MOJUMEPHBIX 0TX0/10B. [TnacTuk B mouse He
pasnaraercsi, I03TOMY Y MHOTHX ()epMepOB I0JIsA, Te MPUMEHSIIOCH KareIbHOEe OPOIICHHE,
3arpsi3HEHbl OCTaTKaMM 3TON cHCTeMbI. J{1sl HopMaJlbHOM HKCIUTyaTallii TaKUX [IOYB B OyAyIlEM,
KpaifHe Ba)XHO OYMIIATH MO OT IJIACTUKA JIFOOOTO BUAA.



Ecnu ucnonp3oBanach MHOTOJIETHSASA TpyOKa €€ HE0OX0AUMO MPOMBITh, YTOOBI YJAIUTh BCE MUKPO
¥ MaKpO YacTHUI[bl, HAKOMUBILKECS 3a MEPHO IKCIUTyaTauu. s 3T0ro, Ha KOHIax TpyOKu
OTKPBIBAIOTCS 3arJIyLIKH, U IOTOKOM BOJIbI IPOMBIBAETCSI CUCTEMA JI0 TEX MOP, ITOKA HE MOIAET
yucTas Boja. Jta paboTa MpOBOJUTCS 10 MOJMBHBIM OJI0KaM oneparopamu. Eciu i1t monusa
HCIIOJIb30Bajach BOJAa U3 OTKPBITHIX BOJOEMOB, BO3HUKAET yIpo3a paclpoOCTPaHEHUsI CUHE-3€IEHbIX
U JIpyTUX BOJOpOCHed 1 OakTepuil, KOTOpble 00pa3yroT ClIM3b, 3a0MBAOILYIO KalleIbHULIBL.
[ToaTomMy Ha Takux cucTeMax HeE0OX0IMMO BBECTH B MOJMBHYIO BOJY XJIOp B KOHIEHTpauuu 20
mr/1n. Takast pOMBIBKa POU3BOAUTCS yepe3 MHKEKTOp B TeueHue 30-60 munyT. Tak Kak, B
TE€YEHHE CE30Ha JIJISl IOJKOPMKH PACTEHUM MPUMEHSIIOTCS YI00OpEHMSI Coiep Kalllie COIU KalbLUs U
MarHusi, MOXKET MPOU30HTH GJIOKMPOBKA KameJIbHHIl STUMHU COJIEBBIMHU OCTaTKaMu. [l ynanenus
3TUX COJIEH B KOHIIE CE30HA MPUMEHSIOT TEXHUUECKYIO a30THYI0, OpTO(hOCHOPHYIO HIH XJIOPHYIO
KHACIO0TYy B KOHLeHTpauuu 0,6 % 1o neicTByomeMy BemecTBy. [Ipo1oKuTeIbHOCTh KUCIIOTHON
UPpHUraliy OKOJIO OJTHOTO Yaca.

Metoanka npoBeAeHUsI KUCIOBAHUS OPOCUTEILHON TPYOKH.

o Ilepsslii MmeTOA:
o Ormnpeznenenue pacxoja BOJbl HA OPOCUTENIbHBIN OJIOK;
o Omnpenenenre KOIUYECTBA KUCIOTHI IO pacXoay BOAbl U BPEMEHU KUCJIOBAHMS;
o IloaroroBka MaTO4YHOTO PacTBOpa;
o 3akayka MaTO4YHOIr'0 pacTBOpa B CUCTEMY B T€UeHUH 30 MUHYT;
o IIpombiBKa cucTteMbl opomieHus B TedeHuH 30 MUHYT.
o Bropoii merox:
o Ormnpeznenenue KOJINYECTBA BOBI MOJ] 33 JaHHOE KOJIMYECTBO KUCIIOTHI;
o Omnpeznenenue NPoOU3BOAUTEIHLHOCTH OPOCUTEIHHON TPYOKH B 3aBUCUMOCTHU OT
pabouero JaBieHNUS;
o Omnpenenenue paboyero AaBIeHUs B TpyOKe JJIs TOCTHXKEHUS 3aJaHHOU
IPOU3BOJUTENBHOCTH;
[ToaroToBKa MaTo4YHOro pacTBOPA;
Hacrpoiika naBnenus B cucreMe;
o IlpoBeneHne KuCIOBAHUS 10 IEPBOMY METOLY.

KaHJAUIAT TEXHUYECKUX HayK, Jo1eHT AJioa B.J1.
yjieH KoppecnoHAeHT Y AAH, nokTop TexHn4eckux Hayk, npopeccop Kymnapes A.C.,
mupexkrop HKATK UBanos I'.H.
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