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NOJIVNVIEPFIBIE TPYBOTTPOBOLFblE
CUCTENMI] IJ17 OPOLEFVYIZ Y OCYLHE
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FEOrPA®UA NMPUCYTCTBUA TPYMNNbI «NMOJTMNNACTUK»

KOPOTKOE JTOTUCTUYECKOE MN/MEYO



NMCTOPUA BOMPOCA. 3TO Bbl/10 40 NNET HA3AA...



« ... BcpedoHem Ha 1 ea opowaemol
naow,aou pacxooyemcsa 22 m HaGNOPHbIX
mpy6 u okos0 40 m 6be3HanopHbix, a Ha 1 2a
ocywaemou naouw,aou —550 m 6e3HanopHbIx
mpy6...»

ABTOP U ETO PACHETDI

LUTETA bBopuc puropbesmny,

c 1971 no 1988 roapbl

- 3aMeCTUTelb MUHUCTPA
MuHMCTEPCTBa Mesinopaymm

n BoaHoro xossancrea CCCP,
yneH-koppecnoHaeHT BACXHW/I



« ... [MlpumepHo 70% HanopHbIx mpybonposodos
8 cucmemax opoweHuA u 85-95% e cucmemax
Ces1bCKOX03AlcmBeHH020 8000CHAbMEeHUA U
06800HeHUA nacmbuwl, a maxkxice 85-97%
be3HanopHbIx mpybonposooos mocym bbime
NOCMpPOoeHs! U3 NOAUMEPHbIX Mpyob...»

LLUTATA 40-NETHEMX OABHOCTM



EsxkerogHo 8 CCCP cTpousiock okoso 500 Tbic. Km (!)
MEIMOPATUBHbLIX M BOJOXO3ANCTBEHHbIX TPYOONPOBOAOB.

N3 Hux 15 % npuxoanmnocb Ha 400 3aKPbITbIX
OPOCUTENbHbBIX CUCTEM, CE/IbCKOXO3NCTBEHHOTO
BOJOCHab¥eHMa 1 obBoaHEHMA NacTouLl, a 85 % coctasasana
KOJIIEKTOPHO-APEHaKHasn CeTb B 30HaX OPOLLUEHUA U
ocyLleHus.

Yike Toraa, 40 net Haszad, mennopaumsa Obiia rMraHTCKUM
PbIHKOM A48 NONIMMEPHbIX TPYO.

B 1990 rogy MuHcenbxosy Bblaenanocb okono 70 % scex
$oHA0B Ha NoAUMeEpPHbIe TPYObI (BKOYAA MMMNOPTHbLIE).
Ho AaxXe 3TNUX obbemoB He XBaTaJio, 1 B OTPaC/IN Obina
Ha4aTd OpPraHmM3aumnAi cobcTBeHHOro npon3BoacTBa
NO/IMMEPHbIX TPYO.

®AKTbI U3 NPOLWINOTO



BHUU «PAAYTA» — HAYYHbIA KOHCYNLTAHT

Hay4HbIM KOHCY/IbTAHTOM M MAPTHEPOM B Pa3BUTUM NMPOEKTa « ArPOCUCTEMbI»
[pynnbl «TOTNNNACTUK» aBnaeTca « BcepocCUMCKMM Hay4HO-NUCCNea0BaTeNbCKUM MHCTUTYT
CUCTEM OPOLWEHMA U CeNbX03BOA0CHabKeHMA «Paayra» (PrEHY BHUWN «Paayra»).



MPOEKT Ne 1: TPYBOMPOBOAbI C BbICTPOPA3BEMHbBIMU COEAUHEHUAMW ANA OPOLUEHWA

B r. Bomkckuin Bonrorpagckon obnactu, Mpynna
«[MONMNMNNACTUK» B 2015 roay 3anycTtuna
NPOM3BOACTBO TPYD M COEAMHUTENBHbIX 31EMEHTOB
ONA CUCTEM A0XAEeBOro opoweHna anameTrpamm: 50,
63, 75, 90, 110, 125 n 160 mm c bbICTpOpPa3bEMHbIMMU
coeanHeHnamum (bPC).

MNnaH npoussoacTtea Ha 2016 rog — 250 TOHH,
06bemM A0CTATOYHbIN AN OPOLEHMA OKOMO
3000 rekTap cenbxo3yrogmm n3s pacyeta Tpyd
Anametpom 140 mm x 90 mm, PN 6,3.

B nepcnekTuBe - pa3BuTMe NPOMU3BOACTBA B
KpacHoaape, Yebokcapax, Omcke, MpKyTcKke n AcTaHe.

CpegHaa ctommocTtb nonunea 1 rektapa —
30-50 Tbic. pybnei B 3aBUCMMOCTM OT KOIMYECTBA
NOZIMBabHbIX KPbI/bEB.



OpOCUTENbHbIA KOMMIEKT COCTOUT WN3:

Bce anemeHTbl coeAMHATCA APYT C APYrOM
nocpecTBOM NMPMUBAPEHHbIX MYyPT C NPYKUHHbBIMU
burKcaTopammn, obecneymnsaroWwmMmmn bbicTpoe
coeinHeHne-pasbeanHerme (bBPC) anemeHTOB.

Tpyb6 gnametpamm ot 50 — 160 mm;
TPOMHWNKOB;

KPEeCTOBWH;

OTBO/OB;

NOACTABOK NOJ, CMPUHKAEPDI;
noxaesatenen (CNpUHKNEPOB);

3arsyuexk.

KOMNNEKTAUUA CUCTEMbI OPOWEHUA C BPC



CoeanHeHue BblaepKUBaAET LIUKA
OTKpbIBaHUA/3aKpbiBaHUA 2000 pas.

Coctout M3 MydTbl  C  NPYKUHHbIMU
dMKcaTopamm («nmana») U npuemHom myodThbl
(«Mamay), KOTopble NpuBapuBatoTca K Tpybe ¢
[BYX KOHL,0B.

[ns obecneyeHna repMeTUYHOCTU B KOMMAEKT
BXOAAT YMNAOTHUTENbHbIE PE3MHOBbLIE KO/bLA,
KOTOpble NoJA [aBNeHWMEeM pPacKpbIBAOTCA U
NPUAKMMAIOTCA K CTEHKE NPUEMHON MyDTbl.

BbICTPOPA3BEMHOE COEAUHEHUE




Cuctema MNO3BOASET OCYLWECTBAATL MOHTaX B
KOPOTKNE CPOKMW.

Ana nonmBa y4YacTka B 5 Tra A0CTAaTOYHO
2-3 pabOTHMKA B CMEHY.

Ha OCEHHEe-3UMHUM nepuos, cucTema
NEeMOHTMPYeTCA M NOMeLLaeTcs Ha cKaag Ao
cAeyoLLero cesoHa.

Tpybbl ¢ BPC MmetoT cTaHAapPTHYO AAMHY 5 1 6 Mm,
4YTO MNo3BONAET depmepy MNPOM3BOAMTb MOHTAX
OpOCUTENBHOM  CUCTEMbI  ©e3  npuBaeyeHun
TEXHUKMN.

IPPEKTUBHOCTb CUCTEMBI



MOBUNBbHOCTb CUCTEMbI C BPC — ®PAKTOP 3KOHOMWUYHOCTHU

OpOCVITeﬂbH ble KKPblJ/IbA»

CMOHTMNPOBAHbI TAKNM o6pa301v\, r gﬁgﬁgﬁgﬁg
|

4yTo UX cbopka/pasbopkKa, nepeHoc
Ha HOBOE MEeCTO He B/eYeT 33
cobom 6ONbLINX BPEMEHHbIX U
TPY/A0BbIX 3aTpaT.
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MobunbHble  CUCTEMbI  AOXAEBaAbHOIO
opolweHun Ha OCHOBE cOOpPHbIX
TpybonpoBoa0B MCNONb3YIOTCA B
OpoWeHMn nonemn, canos, Oropoaos M
NpeAcTaBAAT COOON CUCTEMbI, B KOTOPOM
BOJa M3 UCTOYHMKA MOCTynaeT no tTpybam B
MeCTO NoAMBa M OpollaeT 3eMa0 B BUAe
NOMAEBbIX Kanesnb.

MpoayKuMA  OTAMYAETCA  NIerKOCTbIO U
NPAKTUYHOCTb!HO, YCTOMUYMBOCTbIO K
MHOroKpaTHOM cbopke ©n  PU3UYECKMM
HarpysKkam.

OBNACTb NMPUMEHEHUA



Cucrtema npeAHa3HayeHa nnA
MCNO/b30BaHMA BOAbl n3 noboro
6an3nexaulero sogoema. na nogavm BoAabl
HYXE€H [AM3eNbHbll HACOC WAM HACoC C
npusoaom ot BOM TpakTopa.

Mesxay  Hacocom M Tpybonposoaom
Heobxoammo S — obpa3Hoe coeanHeHue,
KoTopoe npeaoTBpallaeT nepeaavy
BMOpauMmM BOoAbl OT Hacoca K Tpybonposoay
CUCTEMbI 4O AEBA/IbHOTO OPOLIEHMS.

MCTOYHMK BOAbl — NOEO BOAOEM



UCNONBb30BAHUE CUCTEMbI C BPC

Cuctemsbl ¢ BPC adpdpeKTUBHbI NpK cAeayroLmnx yCaoBUaXx:

* Ha HEe3aCOoJIeHHbIX M MPOMbITbIX MOYBaAX, €CAUN CpeaHAnA
NHTEHCMBHOCTb A0 AA HE NpeBbllaeT BNUTbIBAOLLEN
CNOCOOHOCTM NOYBbLI B KOHLLE NOANUBA, T.€. A0
CTOKOBbIX MOJIMBHbIX HOPM;

*  Ha YK/NIOHaX MOBEPXHOCTX 3eM/IM, HE NMPEBbILLAOLLMX
pPernameHTUPOBaAHHbIX TEXHUYECKUMMU
XapaKkTepuctTnkamm cnuctem c bPC;

«  Npu TemnepaType OKPYKaloLWero Bo3ayxa BO Bpems
nonusa oT +1 no 45 °C;

s NPV MUHEpann3aLmm opoCcUTEeNbHON BOAbI
He bonee 1 r/n;

s NPV HaMYNUU B OPOCUTENbHOMN BOE B3BELUEHHbIX
TBEPAbIX YacTUL, pasmepom He bonee 1,5 mm;

«  NpuTEMNepaType OpOCUTENbHON BOAb
oT +5 n0 +30°C.



NpenmylLecTBa AOXKAEBALHOIO OPOLIEHUSA:

e co3pgaeTca 671aronpUATHbLIA MUKPOKANUMAT ANS
POCTa M Pa3BUTMA pacTeHMn (oNTUManbHas
B/TAXKHOCTb MOYBbI M BO34yXa cnocobcTeyeT
MNOJIYYEHUIO BbICOKOTO YPOXKaa OT/IMYHOTO
KayecTBa);

*  BO3MOXHOCTb BMeCTe C BOAOM BHOCUTb
pacTBOpUMble yaobpeHuUs;

e OAHOPOAHOCTb pacnpenesieHMA Boabl 40 93% ¢
HU3KOM CKOPOCTbO ocaskaeHus (3-4 mm/4),
Manbli pa3mep Kanenb;

« pacxon Boabl Ha 60-70% HUMXKe, 4em B 0ObIYHbIX
pa3bpbi3rnBaTENSX;

* 3KOHOMMWA IHEPreTUYeCcKnx U TPYAO0BbIX 3aTpaT;
s JIerkOoCTb M BbICTPOTa MOHTAXa;
s O/INTEeNbHbIN CPOK 3KcnayaTaumm — 10-15 ner.

NMPEMMYLECTBA CUCTEMDbI



MPOEKT N2 2 WPPUTAUMUOHHLIE TPYBbl ANA OPOCUTE/IbHbBIX YCTAHOBOK BAPABAHHOIO TUMA

Mo 3akazy OO0 «ArpomMawxonamHr» w
000 «3aBo/, NOXAEeBaANbHbIX MaLLUH»
fpynna  «MOJIMNJACTUK»  paspaboTtana w
npousBesia  CNeuuanbHyt0  UPPUTALUOHHYIO
Tpyby ana OPOCUTENbHbIX YCTAaHOBOK
bapabaHHOro TMNa.

B HacToAllee BpeMs oTpabaTbiBaeTcs

TexHonorma NPOW3BO/ACTBA TpyObl co
CneunanbHOM reoMeTpuen CTEHKM MO HOBOM
peuenType CbipbA, obecneyumsatoLLel

Tp€6yeN\bIlZ 0b6beEM TEXHONOTMYECKUX LMKNIOB
Pa3MOTKN-CMOTKN bes NM3IMEeHEHWNA ee
Ka4eCTBEHHbIX XdapPaKTEPUNCTUK.



NEPCMNEKTUBbI PbIHKA OPOCUTENIbHOM TEXHUKN BAPABAHHOIO TUMA

B pamKax MMnopTo3ameleHna n B yCA0BUAX
YAOPOXaHMA BaNOTbl OXKMAQAETCA POCT
OTEeYeCTBEHHbIX MPOU3BOAUTENEN
aHaNOrMYHbIX YCTAaHOBOK B Poccum

n, B uenom, B CHI.

Mo HaWMM AaHHbIM NNAHMPYIOTCA K OTKPbITULO
npou3BOACTBa B TaTapcTaHe 1 B YeboKcapax.

[aHHan Tpyba MOKeT ObITb MCMOAb30BaHa NpK
3aMeHe M3HOLWEeHHbIX TPybonpoBOAOB Yy paHee
BBE3EHHbIX MMMOPTHbIX YCTAHOBOK,
MeXaHM3Mbl KOTOPbIX MCMPaBHbI.

Ha ¢oTo: BbicTaBKa «3010TaA oceHb — 2016»



MPOEKT Ne 3 MEXAHUYECKAA YKNAAKA APEHAXHOW TPYBbI

TpeTbMM HanpaBAeHMEM B AeATENbHOCTH
NPoeKTa «ArpocucTemMbl» ABNAETCA
pa3paboTKka TEXHONOMMK U BbIMYCK
nepdoprpoBaHHbIX rodpNpPOBaHHbLIX TPYD
Anametpamu ot 50 go 200 mm ¢
dunbTpytowen o6ono4kom,
npeaHa3HaYeHHbIX ANA MEXaHNUYEeCKOM
NPOKAAAKM C MPUMEHEHNEM
cneumnann3mpoBaHHOM TEXHNKN —
NpeHOoyKNaa4YnKa.

Mpynna MOJIMMNJTACTUK roToBa OKa3biBaTb YCAYry NO APEHNUPOBAHMIO HObLIMX MAacCCMBOB
3emMe/lb B KOMMIEKce: APeHOYKNaa4uK + Tpyba = apdeKTMBHOE ocyLeHME.



[peHoyKknaaumk obCayKMBatoT 2 Yes0BeKa.

CKOpOCTb YKNaAKM TPyD B 04HOPOAHbIE
FPYHTbI NpU cpeaHern rnybuHe TpaHwen He
6onee 1,4 m coctasndaet He meHee 120 m/u.

LlUnpunHa TpaHwen He npesbiwaeT 0,4 m.
MaKCMManbHbIM BHYTPEHHUI ANAMETP
yknagbiBaembix Tpyo 200 mm, cpegHee
nasneHune Ha rpyHT Ao 0,1 MTlla.

[peHoyKknaaumKkn obopyaoBaHbl Na3epHON
YCTAaHOBKOW N DyxToAeprkaTenem
NONIMMEPHbIX TOPPUPOBAHHbBIX TPYD C
3aaHHOM nepdopaumen.

Hannyme nasepHom yCTaHOBKM rapaHTupyeT
cTporoe cobntoaeHne yKaoHa ApeH.

OCHOBHbIE XAPAKTEPUCTUKN CUCTEMbI



BUAbI NEPOOPALIUK



CoeanHeHMe ApeHarKHbIX TpyD, yNnakoBaHHbIX B
OYXTY, NPOMCXOAMT C MOMOLLBIO MyPT BPYUHYIO, HE
TpebyeT NpMMeEHEHMA CBAPOYHbIX PaboT u
NONoAHUTENbHOrO 060pPYA0BAHMSA.

[0 KOHCTPYKUMM MyPTa MMEET OCEBOM
OrpaHMYnTENb, YTO MO3BOAAET COEAMHUTb 2 KOHLA
Tpybbl TOYHO NocepeanHe.

fodpbl TPYObI PUKCUPYIOT M yAEPHKMUBAOT MyPTYy OT
HENPOW3BO/IbHOTO CHATUA.

COEOUHEHMUE TPYB HYEPE3 MY®TY



OUNBLTPYIOWMNIA SNEMEHT

MeppopmpoBaHHaa Tpyba obmaTbiBaeTcA
reoTKaHbiO M 3aKPEeNnNAeTca HUTbIO, YTO
obecneunsaeT GUAbTPALMIO BOAbLI OT FMNHbLI U
NPOYMX BKPAMNAEHMM, CNOCODHbIX «3abOUTb»
nepdopalMOHHbIE OTBEPCTUS.

CpoK cnyxbbl ApeHaKHOM CUCTEMbI C
npUMeHeHnem nepdoprpoBaHHOM Tpybbl C
dnnbTpom coctasnset bonee 50 ner.



YKNAOKA APEHAXHOW TPYBEbI MEXAHUYECKMM CNOCOBOM

OTKpbITble KaHaNbl MOTYT UMETb
Pa3/IMYHYO TNYOMHY B 3aBUCUMOCTU OT
penbeda. Ha pOBHOM y4acTKe C
MUHUMAJIbHbIMW YKNOHaMK T1ybuHa
KaHana coctasaseT 1,5 m, Ha bonee
penbepHom - meHee 1,5 m.

[OnameTp ApeHbl cOCTaBaAaeT 0bblYHO
60-110 mm, a KonnekTopa — a0 200 Mmm.

[lpeHarkHas cuctema A0aKHa UMETb YKIOH
0,002 - 0,005 m Ha 1 m (ana Tpyb
anametpom 50 - 110 mm), a ana Tpyb ¢
60/bWIMM AMAaMETPOM YKIOH AenlaeTca
b6onblue.



CrIACYBO SA BriZIMAFIYIE]



