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CoBpeMeHHble TpybonpoBoAHble CUCTEMbI NPeAOCTaBAAIT YHUKaNbHbIE
BO3MOXXHOCTU B 0611acTh CefibCKOXO3ANCTBEHHOro BOOOCHA0XEeHUA U
Menuopauumn, a Takxke AJisi COBepLUeHCTBOBAHUA NapaaurMbl Mppurauum

KoHdpepeHuus nocesieHa TpybonpoBOAHbIM CUCTEMAM, SBSKOLWMX COBON AEMOHCTPALMIO COBPEMEHHBIM TEXHOSIOMM
BbICOKOTO YPOBHS. KOH(hepeHUnst akTyarbHa, NOCKONbKY TEXHOMOTM Takoro YpOBHS NMO3BONAIOT NONYYUTb HE TONBKO
3HauYMMble B MeNUopauun pesynbTaTbl, HO U MyNbTUNAUKATUBHBIA 3GEKT BO MHOMX OTPACNSAX NMPOMbILLAEHHOCTMW.
[TpMMEHEHME COBPEMEHHDIX TPYOONPOBOAHBIX CUCTEM SBNSIETCA BAXXHENLLMM YCOBUEM COBPEMEHHOW MENUopaumu,
npefoCTaBnseT NPUHLUMNMANBEHO HOBbIE BO3MOXHOCTM TpaHCNopTa BoAbl. HO 9TO Janeko He OCHOBHOW pesysbTar,
KOTOPbIN MOXET ObITb JOCTUrHYT B MENUopaLmn Ha 6ase TEXHONOIMIA COBPEMEHHbIX TPYOONPOBOAHbIX CUCTEM.
CoBpeMeHHble TPYBONPOBOAHbLIE CUCTEMBI SBISOT YHUKAIBbHYIO TEXHNYECKYH0 BO3MOXHOCTb OCYLLECTBUTb
NPVUHLMNNANbHO HOBbIE MESIMOPATUBHBIE NPOEKTBI.

Mennopaums — YpesBblvailHO KOHCepBaTUBHAsA 0BnacTb TEOPWK M NPAKTUKK, YTO BO MHOTOM CrieqlyeT u3 ee
MHOTOTbICAYENETHEN UCTOPUKN. B pamkax Tpaauumm Menmopaumumn B HacTosILLEE BPEMS COBPEMEHHbIE TPYOONPOBOAHbIE
CUCTEMbI MPUMEHSIIOT UCKMIOYUTENBHO ANS peanu3aluy ooLWwenpUHATON UMUTaLMOHHOW rPaBUTaLUOHHON
(ppOHTaNbLHON KOHTUHYaNbHO-M30TPONHON NapagnrMbl UpPUraLum.

B T0 e BpeMsi COBPeMEHHbIN YPOBEHb Pa3BUTUA TPYOONPOBOAHLIX CUCTEM U UHGOPMALIMOHHBIX CUCTEM
NO3BOSIAET NEPEBECTUN MENMOPALIO HA KAYECTBEHHO HOBbIM YPOBEHb TEXHOMOMMYECKOrO YKIaaa 1 peann3oBatb
NPMHLMNMANbHO HOBYHO MapagurMy uppurawum.

UMnynbCcHas BHYTPUNOYBEHHAs KOHTUHYaNbLHO-AUCKPETHAA Napagurma uppurawummn no3sonseT NPeogoneTb
CUCTEMHbIe HeJOCTaTKu AENCTBYIOLLEN NapaaurMbl MppUraumm n co3aatb NPUHLMNNANEHO HOBbIE OPOCUTENbHbIE
CUCTEMDI.

HeobxoanMmo nepeocMbICnUTb KOHLeNUUo menuopauumn PO, ocobeHHO B cBeTe HOBbIX NIaHOB MeNMopauunm C
Y4ETOM MHOTOYUCIEHHBIX MHOTONETHUX HEBNAronpUATHBLIX CRIEACTBUN NPUMEHEHNS AENCTBYIOLLEN NapaaurMbl
nppurawum.
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1. O6LWwenpuHATas UMUTaALUOHHANA rpaBMTaLUOHHasA
dpoHTaNnbHaA Nnapagurma nppurauum

OpoweHune, HapsAay ¢ NO3UTUBHLIM BO34ENCTBUEM Ha naHawadpT m
NPOAYKTUBHOCTb NOYB, ABMAETCA CUNbHENLWMM PaKTOPOM YCKOPEHHOW
AVNHAMMUKN NOYBEHHO-reorpacdmnyeckoro npocTpaHcTBa.

O6wenpuHATas B MUpe MMUTaAUUOHHAA rpaBuTaumMoHHas ppoHTanbHas
napagvrma uppuraumm v ApeHaxa Ha NPoTsXKeHUn ThicAYeneTun He
npetepneBaeT M3MeHeHUN. B pamkax aTon napagurmbl uppurauum
TeXHNYEeCKMMM cpeacTBaMU UMUTUPYIOT NpupoaHbie PpoHTanNbHbIe
rmgponornyeckue, pycrnoBble, ruaporeosniormyeckue siBneHus
NOCTYNNEeHUsa 1 pexnma Boabl B bnocdepe.

WpeanbHas cxema paBHOMEpPHOW Auccunauum Boabl B NycToTax
AUNCMEepPCHON CUMCTeMbl NOYBbI Ha MOBEPXHOCTAX MUHEpPanbHbIX U
OpraHU4YecKuX CTPYKTYPHbIX OTAENbHOCTEN B BUAe NieHOK 3a4aHHOM
TOJMLWMHBbI KaK areHTa Hy>XHOM Ans pa3BuTua pusocdgepbl KOHLEHTPaLUK
NOYBEHHOro pacTBopa B peanbHOCTU, U B YCIIOBUAX NPUPOAHBLIX
6uoreocucrtemax, U B yCNOBUAX UppUraLumn, CUribHO OCJIOXXHEeHa 3aTanamm
nepexoada BoAbl B 3TO COCTOSIHMe.



2. CuctemHbIn gedeKkT rmaporiorm4ecKkoro pexmma onoccdeps! u
AeNCTBYHOLLEeU napagurmbl nppuraumm

NMpumeHeHMe cTaHAAPTHLIX MPUEMOB UPpPUraumMm Kak cnocodoB AOCTMXKEHUSA
Aunccunauum BoAabl B NOYBe, B TOM YUCTe KanesfibHOro, BHyTPMNo4YBeHHOro nonmBaa,
CKOpO NpuBOAUT K ANUTENbHbIM HEeONaronpuATHbLIM U3MEHEHUSIM B NOYBaxX U
nanawadTax. OHU COXPaHAKTCA B Te4eHMe OeCATUNeTUM nocre npeKkpaweHus
opolleHUsa B borapHoun, A0XAEeBOWU arpoTexXHUKe.

Bepcusa «6poasyero opoliaemMoro semneaenusa» U ee BapuaHTbl He B COCTOSIHUM
npeononeTb HeAOCTaTKU AeNCTBYIOLLEN napagurmbl uppurauum.

CucremMHbIn aedeKT ruaponorn4eckoro pexuma omocdepbl BoobLue n, B HaCTHOCTH,
AeNCTBYyHOLEeN napagurMmbl uppuraumm, COCTonT Bo (ppoHTaribHOMN HernpepbIBHOMN
cxeme NOCTynneH1sa Boabl B NOYBY, He COOTBETCTBYHOLWEN naeanbHON cxeme
paBHOMEpHOM Auccunaumm Boabl B AUCNEPCHOU cucteme no4vBbl. Umutaums
Hucxoasiwero opoHTaNbLHOro rpaBUTaLMOHHOIO peXxnma NnpomMavymBaHuUsA NoYBbI B
paMKax AenCTBYHOLEN NapagurmMmbl onpeaenseT HebnaronpusaTHbIe crneacTBUA
NPUMEHEeHUA 3TON napagurmbl.

B pamkax napagurmbl Unv TpyaHONPeoaoNMbI, UM HENPEeOoAONTUMbI B NMpUHLUMNE
HapyLlueHue rmaposiorM4eckoro U rmaporeoriornyeckoro pexuma naHgwadra,
n3bbITOYHOE BbilleNnavyMBaHue BellecTBa U3 NOYBbl, UPPUrauMoHHOe nepeyBnaXHeHne
M 3acorfieHue No4B, rPaBUTaALMOHHO-TMAPOAUHAMMYecKan conoTaumsa TBepaon dasbl
NO4BbIl, FPaBMTAaLUOHHOE BOAHOE NepeynsioTHeHNe, NPUPOCT reOXMMUYECKOro oxaearta
naHawadTa U MHOrMe apyrue SsBNeHus.



3. KonTponb aundcdepeHumaumm nogaum Boabl U3 ruapoTexHUYeCcKomn
npoBoasLien cMctTeMbl U guccmnaumm Boabl B NoYBe

NMpupoaHble n aHTPOMNOreHHbIe ABMEHUA Nnepexoaa BoAbl N3 COCTOSIHUA COCPeaoOTOYEeHUA B
Kannsax, NoToKax, korga noBegeHue BoAbl ABNAETCA 00HLEKTOM ruapaBnnyeckux,
rmapomMmexaHu4yeckux npeacraBneHMn, B AUCCMnaTMBHOE COCTOSIHME BOAbI B No4YBe
NPOTEKaloT TakK, YTO peLueHue 3a4aum TpaHCcnopTa BoAbl BHYTPb AUCNEPCHOU CUCTEMBI
BCTynaeT B rnybokoe npoTuBopevyne ¢ AUHaAMUKON arpoPmnsnvecKux u rugpaBnmyecKmx
CBOMCTB CMCTEMbI B npouecce 3Toro TpaHcnopta. Urpaet HebnaronpuaTHyO ponb 6onbLuas
ANMUTENbHOCTb Nepexoaa BoAbl N3 COCTOSAHUA NOTOKa B AUCCUNATUBHOE COCTOSIHME B No4Be.

B pe3ynkTaTe ruapaBnmMyecKkoro rnpouecca cocpeaoTo4eHHOro rpaBMTaLMoOHHO-
KanurnssapHoOro NpoHMKHOBEHUA BOAbI BHYTPb NOYBbLI UMM MO BCeMy (PPOHTY rpaHuLbl
pasgena «Bo3ayx — No4YBay», UM Mo 3Ha4YUTESIbHOM YacTu 3Toro opoHTa, B NOYBEe BO3HUKAIOT
HeynpaBnsieMble cocpeaoTo4YeHHble (MpeanoyYTUTeNibHbI€) BepTUKalibHbIe U naTeparnbHble
NOTOKU BOAbI COrfMMacHO CTOXaCTUYeCKOU KapTUHe rpagueHToB rmapaBrin4ecKoro ykrnoHa B
NpoBOAALMX 3fIeMEeHTaXxX No4YBbl, TepMOANHAMMUYECKOro noTteHuumana Boabl B noyse.
OuHamMuka nepeHoca Bnarm ocrioXXHsieTc AMHaAMMUKON CBOMCTB NPOBOASLLENA CUCTEMDI
NoYBbl, He KOHTPONMUpyemMoun B npouecce nonuea. AudgcepeHunaumsa yenaxHeHuUs
3NIeMeHTOB KOHTUHYYM MO4YBbl HeynpaBnsiema.

NMpu gencTByOLWEN Napagurme uppuraumm KOHTponb auddepeHumaumm nogaym Boabl B
NoYBY U3 rMAPOTEXHNYECKOMN NPOBOAALLEN CUCTEMbl HEeYAOBNETBOPUTESIEH C TOYKU 3PEeHUS
anddepeHUumMaumm NOYBEHHOIo KOHTUHYYMa.



[JonroBpemMeHHass AMHaMUKa CBOMCTB noyB tora Poccumn npu opolwieHum

MarepuHCKas nmopojaa JICCCOBUAHBIM CYTTIMHOK. 3acojieH. YepHosem 0,4-

0,8%. KamranoBble TTOYBBI B KOMILJIEKCE ¢ cojioHIiaMu 1,8%.



4. CtapoopolwiaeMble No4Bbl:

4.1. YepHo3eMmbl

B pesynbtrate 30 neTt opoLueHUs:

N3meHsAeTCA MUHepanorn4eckum coctaB YepHO3eMOB.
3acorneHune nNoyYBbl yBeriM4MBaeTCA.

B cocTaBe nornouwarouiero KoMmnnekca noysbl Bo3pactaeTt kKonu4yecteo Na*. YMeHbLluaeTcs
KONMM4ecTBO rymyca.
Ocob6eHHO 3aMeTHbI NPU3HaKKU aerpagaumm 4YepHoO3eMoB MpU NONMBe MUHepanu3oBaHHOMN
BoAoun n3 BecenoBckoro BoaoxpaHuUnuiya, naetT oTHOCUTesibHoe U abCconrTHOe yBennyeHue
KonuyectBa (hynbBOKUCIIOT B COCTaBe rymyca.
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4.2. KawtaHOBbIe NOYBbI

Opowaembin yyacTok B Konxo3se um. 26 cbesga KINCC (koHen 60-x rogoB XX Beka).

NMo4yBbl — KOMMNMEKC KalWTaHOBbIX MOYB U COJTIOHLIOB.

MonuB — poxxpeBaHue.

K Hayany 90-x rogoB XX BeKka BO3MOXHOCTb 3KCMJyaTauum yTpadeHa.

Peabunutaumsa 20 net. AKTyanbHasi ypoXXaMHOCTb NONEeBbIX KyNbTYp Ha NOCTOpPOLUaeMOM y4yacTKe
80% ypoxxaHOCTM Ha npunerarLmnx paHee He OpoLlaeMbIX 3eMJIAX.

s
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4.3. [eOXMMNYECKNUN CTOK nppuradmMoHHoro naHawadTra

Boga mns opomennss | Cyxoit | CO,> | HCO4 | SO,> | CI Ca?t MgZ Nat pH
OCTaToK,
/i
[Ipecnas, dou 0,5 0,0 0,2 0,05 0,1 0,07 0,01 0,37 7,6
Munepanu3zoBaHHas, 2,1 0,0 3,1 19,0 9.3 6,20 8,60 17,0 7,8
Becenosckoe
BOJOXPaHUJIUILIC
XapaKkTepUCTUKA BOJOXPAHWIUIIA [umiistHCcKOE Becenmosckoe | [Iponerapckoe | KpacHomapckoe
Munepanuzaius Boabl, I/11 0,28 - 0,86 2,06 —2,92 1,80 — 9,30 0,10 -0,21
Tun 3acosieHust BoJ, C1-SO4 C1-SO4 C1-SO4 S04-HCO3
Munepanuzaius TpyHTOBBIX BOJ, 0,45-13,42 4.34 —52.01 5,40 — 30,90 0,11 =5,00
r/n
Tur 3aconeHnst [PyHTOBBIX BOJI SOs4- Cl C1-SO4 SO4- Cl SO4+-HCO3

[ocTynnexue BO3BPATHbIX BOA W conen B HKHUM [JOH OT MppurauMoHHO-MeNNopaTUBHLIX CUCTEM

(1971-1974)

OObekT CT1OK, MIH M3/rop, MwuHepanusauus, r/n CToK conewn, TbiC T/rog,
HwxHun doH, Can, MaHbIv 490 2,51 1230
BecenoBckoe BogoxpaHunuiie 268 2,67 716
Bcero 758 2,59 1946




| obycnoBrneHHOM arponaHgwadpte

COJIOHLIOBbIX MO4YB reoxmmmnyeckue dapbepbl
Oornee yCTOM4YUBbI, Y4eM B UPPUralMoOHHO

129% o7 B . o NPT




5. leoxumunyeckue bapbepbl, KapOOHaTHO-KanNbLUeBoe paBHOBecue, MUrpauusa u
aKKyMynsiuua conew B no4Bax

XMUYECKM COCTaB APEHAaXHbIX M MOBEPXHOCTHbLIX BO OPOLLIAEMOro y4acTka, KOJxXo3

nm. 26 cbesna KIrMcce, 1990 r., mr-skse/n

OOBbeKT COs” HCOs | Cl S04 | ca™ Mg2+ Na~ | pH Cyxoii 0CTarok, /i

p. b. l'amyn 0,05 462 61,2 31,1 17 24,5 56 8,1 5,9
KoHiieBoii copoc 0,05 5,14 | 113,6 59,7 31,5 56 112 7,9 11
0. Ma3zanka 0,05 5028 | 2352 | 74,3 | 41,5 96 198 7,9 18,7
p. Can 0,05 3,7 9,7 7,62 6 5 14 8,1 1,6

NMpocTpaHcTBEHHAA HEOA4HOPOAHOCTb NOYBEHHOro NOKPOBa NpPU CTaHAAPTHOM cnocobe nonuea
AoXAeBaHUEeM BNUSAET Ha UppUraulMoHHbIe pexxumMbl nHanBuayanbHbiX AMA, oGycnosnmBaeTr
CHMXeHue paboToCcnoCOOHOCTU rMAPOTEXHUYECKUX OO BLEKTOB, YCUITUBAET CTENEeHb
HebGnaronpuaTHOro BO3AeNCTBUA UPPUraLlMOHHOroO 060 bLEKTa Ha IKONTOrM4eckoe COCTosiHue
nanpwadcprta. CIM obycnoenueaet 34,7% cymmapHOro MppurauMoHHo-o06ycnoBfeHHOro CTokKa.

B pe3ynkraTte OpoLlIeHUS reOXMMUYECKNM OXBaT NOYB NnaHawadTa rpyHTOBLIM CTOKOM
yBenn4yuaetca ¢ 0,6-0,8 (3oHanbHbIe 6MoreoueHo3bl) A0 4.92 m (MppUrauMOHHbIN arpoLieHOo3),
HabnaaeTCA NPUPOCT MOHHOTO MEXEHHOIro CTOKa COnpshKeHHOW rugporpacum 6onee yem Ha
25% .

UppuraumoHHble noTepu opocuUTenbLHON BoAbl cocTtaBnsaloT B cpeaHemM 70-80%
ob6bema nogayum Boabl No Bcem cuctemam tora Poccumn (PocHUAUTIM, 2009).




NMpobnema reoxnmMmuyeckmx 6apbepoB B NoYBaxX, akTyanbHas Kak ans
CCCP, Tak u EBpasunckoro Coro3sa, npu geucTByHOLlEeN napagurme
uppuraumm AONOSTHUTENbHO YCIOXHAETCH.

BbicoKasa BNaXXHOCTb NMOYBbI U rPYHTa Npu N30bITOYHOM yBlaXxXHeHUn
BefeT K oCslabreHnto reoOXmmMmn4eckmnx 6apbepOB, NOBbLILWLEHUK CKOPOCTHU
MaccornepeHoca.

Xnmmnyeckume paBHOBeCuUsAaA B NOYBEHHOM pacTBOpe U3SMEHAROTCHA,
KoJfinyecTtBO aCCOLMMNPOBAHHbLIX MaronoaBM>XHbIX NTOHOB B NOYBEHHOM
pacTBOpe YyMEeHbLUuaeTCA, yBesrininBaetTcs onaCHOCTb 3aCOJieHUA n
OCoOJIOHLUEeBaHUA NO4YB, 4YTO O6YCHOBJ1I/IBaeT BO3pacCTaHue
reoxmmm4yecKoro oxsarta naH.D,LLIa(bTa.

Hamu nokasaHo, 4TO npouecc Mmurpaumm conen no NoYBeHHOMY
npoc¢usnio He TONIbKO TECHO CBAA3aH C BMIAXXHOCTbLIO NO4YBbI, HO
o0ycnoBneH UOHHON CTPYKTYPOU MUTPUPYIOLLEro NOYBEHHOro pacTBopa
MU napameTpamMu KanunnapHou cucteMbl NoYBbl. PopMbl MOHOB B
NOYBEeHHOM pPacTBOpE OKa3bIBalT BIMAHME HA NPOoLEeCCbl MUrpauumn m
aKKyMynsilimMm cosien B No4YBax, YTO 0COOEHHO NposaBnsAeTcH npu
OpPOLUEHUM.




Cxema paBHOBeCUU KapOOHaTHO-KarbLueBOU CUCTEMbI B MOYBEHHOM pacTBope
pCO, aTmocoepa MMK

T 0

pCO, Boaa <> H,CO, <> H* + HCO; ¢ H* + CO;* + Ca?t

T
CaCo,

ConoBoe 3aconeHune, oCosioHLeBaHMe NOYB pacnpocTpaHeHbl Ha ore Poccuu. LLleno4yHoCTb
no4ysB Ha 80-95% obycnoBneHa kapboHatamu, 10-15% opraHnyeckum BewecTBOM, 3-5%
cynbgaramun.
CoaooyCcTOMYMBOCTbL NOYB 3aBUCUT OT KapOOHaTHO-KanbLUMeBOro paBHoBeCcUss B NOYBEHHOM
pactBope (KKP).
B conoHuax npousBeaeHue pactsopumoctu CaCO; in situ S = 5*10-8...5*10-6 6GonbLue
TepMoAuHaMu4yeckoro npomssegeHus pactsopumoctu CaCoO; S, = 4,8*10°,
PeanbHble noyBeHHbIe pacTBOPbI KaXyTcA nepecbiweHHbiMM CaCO;, HO HaMKu nokasaHo, 4YTo
KaXyLuasicsl nepecbIlWeHHOCTb pacTBopa obycrnoBrieHa: accounaumen noHos — 3,3-48,8 pas;
BbICOKOW MOHHOMN CUNON NOYBeHHOro pacteopa | = 0,8-1,2 — 15-30 pa3; obpa3zoBaHuem
KOMMJIEeKCOB MOHOB C OpraHn4yeckum BewectBomMm — 1,5-1,98 pas. [NoaTomy nouBeHHbIU
pacTBOp CTEMNHOro COrioHLa B AeUCTBUTENbHOCTU He nepecbiweH CaCO;. Ho npu
N30bLITOYHOM BNaXHOCTU MPU OPOLUEHMUN NepechbIeHHOCTb noyBeHHoro pactesopa CaCO,
MOXeT BO3HUKHYTb, YTO AerlaeT BbICOKOM BEPOATHOCTb COQ000pa3oBaHUA U OCONOHLEeBaHUS
B OpoluaeMbiX nNo4Bax.

CywHocTb KKP n gpyrnx tTepmoaMHamMmnyeckux XuMmM4YecKnx paBHoBeCU B opoLlaeMon
noyse CINyXWUT NOHMMaHUIO NPOUCXOAALLMNX B HEW NPOLIECCOB M NO3BONAET NpeackasbiBaTb
OonacHoOCTU peanu3auum AenCcTBYHOLWEeNn NnapagurMmbl uppurauum B cBsian co crneundukon

AIAATFrAANIACTARAL |



Ocob6eHHOCTb pernoHa B ToM, YTO peLuarLwmin Bknag B 0651mMk no4BeHHO-reorpadm4eckoro
NPOCTPaHCTBa BHOCUT HE TOSbKO NoYBoOOpasytoLLaa nopoaa, HO U NPEANOChISIKA NPOCTPAHCTBEHHOW
HeO4HOPOAHOCTU NOYBEHHOIO Nokposa. Kpome obLuero 3aconeHus reHepasnibHOM COBOKYMHOCTU NOYB,
3Ha4YNMBbI HOMBUAYasNbHbIE NPOSABIEHUSA 3aCONEHNA PACMOSIOKEHHbLIX PSAO0M MOYB.

Mwurpaumsa MoHOB NOYBEHHOIO pacTBopa B flateparibHOM HanpasneHun NpoTMB rpagueHTa noteHunana
Bnarv onpenenseTt NnpoCTPaHCTBEHHYIO AnddepeHLnanmno CorieBoro pexmnma rnoys B NpMpoLaHON
obBCTaHOBKE M NPpU OPOLLEHUN, YTO CKa3bIBaeTCs Ha 0GnNMKe U CBOMCTBAX OTAENbHLIX apeanos No4vB

(3MA) LoNONMHNUTENBHO K 3aKOHOMEPHOCTAM Ha YPOBHE NPOdOnIS MOYBLI.

B nouse noHmxeHusa

MUKpopenbeda BCe MOHbI C
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WHTEHCUBHOE
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-2,0 CNOCOBHOCTb MUrpauum
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6. PerynnpoBaHuu rugporiorm4ecKoro pexmma

YcuneHue KoHTpona natepanbHOro nepepacnpeieneHmsa opocuTenbHOn Boabl obecnevnsaeT
perynupoBaHue rmaposiorMyeckoro pexmma.

[MonoxutenbHble pesynbraTbl PErynMpoBaHNS rmapororm4eckoro pexmmMma ocobeHHo 3Ha4YMMbl B YCIOBUSX
NPOCTPaHCTBEHHOW HEOOHOPOLHOCTU CTPYKTYpbI NoyBeHHOro nokposa (CI1IM).

[Mpn opoLEeHNN NPOCTPaHCTBEHHOE
B3aMMOAENCTBNE KOMMOHEHTOB CTPYKTYpbI
MOYBEHHOIO NOKPOBA YCUITMBAETCS

[Mpwn perynnpoBaHnn rugponorm4eckoro pexmnma M
NppUraunoHHbIN nangwadT ctan donee -

CTabuNbHbLIM, YMEHbLUMNOCH 3aCOSIeEHNE U e lt . i
OCOJIOHLIEBaHE NOYB, 0OCOBEHHO B ! ! ! 1 f & l"

NPOCTPaHCTBEHHOM acrnekTe, MPOAYKTUBHOCTb MOYB d—
BO3pocna.

C TOYKM 3peHUst KapanHanbHOro peLweHus 3agadn guccunaumm Boabl BHYTPU MOYBbI,
perynupoBaHune ruaponorm4eckoro pexvma aBndercs ToNbKO NPOMEXYTOYHbIM
peweHnem, npu4yem Tpebyowmm BbINONHEHUST AONONTHUTENBHbIX TEXHOMNOMMYECKNX
onepauymu.



7. BHyTPUNOYBEeHHbIN U KanesibHbIN NMOJSIUB

Mpu gencTByOLWEN Napagurme uppuraumm KOHTponb auddepeHumaumm nogadvm Boabl B
NoYBY U3 rMAPOTEXHNYECKOMN NPOBOAALLEN CUCTEeMbl HeYAOBNEeTBOPUTESIEH C TOYKU 3PEeHUS
anddepeHUmMaumm NOYBEHHOIoO KOHTUHYYMa.

C 3TOM TOUYKM 3peHnst HeoBXoaNMMO COOTBETCTBEHHO AudhepeHUMpoBaTb noaadvy 403 BOAbI
Ha ypoBHe pa3mepa negos 1-5 cm.

B 10 e Bpemsa andcpepeHumaumsa nogaum Boabl Npu norivuee AoxaeBaHUeM
KOHTPONMUpPYeTCS Ha YPOBHE MHAMBMAYAlbHbLIX AOXAeBallbHbIX YCTPOUCTB, A0XAeBarbHbIX
3N1eMEeHTOB, T.e. MacluiTab HEKOHTPONIMPYEeMOro NpPoTeKaHUA npouecca pacnpegeneHusa Boabl
B nNo4yBe cocTaBnseT nopsagka 10 m.

lNMpu KanenbHOM NN BHYTPUMNOYBEHHOM MONIMBE MMAPOTEXHUYECKas CUCTeMa BbINOSIHEHA
TakK, YTO, Ha NepBbIN B3rns4, MaclwTab KOHTpons pacnpegerneHus BoAbl COCTaBMNAET AeCATKN
CaHTUMETPOB U GIN30K K TOMY, KOTOpPbIN TPebyeTcsl C TOYKU 3PeHUs YCTPOMCTBA NOYBEHHOrO
KOHTMHYYMa. OgHako B 4eMCTBUTENbHOCTU KapTUHA UCKaXaeTcs BBMAY NPOsBIieHUs
CBOMCTB B cucteme «Tpyda — nepcopaumnsa — punsTp — novyBa» Nnpm BHYTPUNOYBEHHOM
nonuee Unun B cucteme «Tpyoda — nepcopaumna — punbTp — NOBEPXHOCTb NOYBbI, 30HA
yBraXXHeHus1 NoYBbI». [lononHUTeNbHbIE HeynpaBrseMble Nnpouecchbl nepepacnpeneneHus
BOAbl MPOUCXOAAT B pe3ynbraTte rpagneHToB rmapaBriIn4ecKoro yKrioHa u
TepMoaMHaMMYeCKoro noteHuuarna soabl B nouyBe. MHTEHCUBHOCTbL NOTOKa BOAbI B NOYBY
AandepeHUMpyeTca Ha pacCTOAHUAX OOSMbLUNX, YeM 3TO 3aaHO TEXHUYECKUM peLueHUeM
npoBoAasiLien CUCTEeMbl, OCOOEHHO B HanpaBneHMU FINHEeNHOro afieMeHTa pacnpeaerneHuns
BOAbl.



BHYyTpMNno4yBeHHbIN NONUB

Boaa nogaetcs B novBy M3 nepdOpupoOBaHHbLIX TPYOD, YNOXEHHbLIX B MOYBY Ha rmyobuHy
0,5-0,6 M. [Nonune BbINONHAETCA perynmpoBaHMeM YPOBHSA MPYHTOBLIX BOA, T.€. YXXe B
naee cnocoba nonvea 3anoxeHa NnoTeps OPOCUTENBHOM BOAbI B IPYHTOBbIE BOAbI U
HapyLLleHne rmgpoxmmMmmnyecknx bapoepos B naHawadgte. Cutyauma JONOSTHUTESNBHO
OCJTOXKHSAETCH HEKOHTPONMpPYyeMbIMK naTeparibHbiMu adoekTamu nepepacrnpeneneHus
BOAbI B MOYBEHHOM KOHTUHYYME
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KanenbHbiX nonuB
[paBUTAUMOHHOE pacTekaHne BOAbl BHYTPU NOYBLI BBUAY COBMELLEHMNA ddasbl Nogayn
BOAb! B NOYBY C (pa3on ee pacTtekaHMa BHYTPU MOYBbl, HEPaBHOMEPHOE pacnpeneneHme
BOAb! B NOYBeE Mocrie nonunea, nepeysraxHeHne no4vsbl
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3agaum, pewlaeMble C NOMOLbLIO HOBOU NapagurMbl Mppuraumm

KoHTponb anddepeHumaumm nogaym Boabl U3 rMAPOTEXHUYECKON MPOBOASILLEN CUCTEMbI B MOYBY
HeyO0BMNETBOPUTENEH.

Kpome Toro, oTcyTcTBYyeT B MPUHLIMNE BO3MOXHOCTb Npeoaonetb 3¢hdekT TpaH3uTa Bodbl CKBO3b
NoYBY, N3ObLITOYHOrO BO3OENCTBUS BOAbl HA OONbLLYIO YacTb NOYBbLI B pe3ynkTaTte Toro, YTo
NpaKkTUYEeCKN BECb NPOLIECC ANccunaLsmMm Boabl MPOUCXOAUT B NOYBE, a He B NoatoLlein
rMOPOTEXHUYECKON CUCTEME.

MoaToMy B no4yBe Npu CTaHOapTHbIX CUCTEMAaXxX NonmBa NPOUCXOAUT HE CTOMbKO peLleHne 3agadun
NoAayn BoAbl K MOBEPXHOCTM pasfena «Teepaas dasa noyuBbl — ra3oobpasHas dasa noyBbl» C
Lienblo CO3AaHNS YCroBuii pasBuTUs pusocdepbl, MMKpOBMonornyecknx coobLlecTs, dayHbl
MOYBbI, MUTAHUSA PaAcTEHWI, CKOMNbKO MHAUNLTPaLMS UnNn gaxe dpunsTpauns Boabl CKBO3b
AVCNEPCHYIO CUCTEMY.

B npupogHbIX yCcnoBmax nHoe HeEBO3MOXHO. K TOMY ke, MHUNsTpaumsa n dunstpauma soabl
CKBO3b NOYBY Ha Ha4anbHOM 3Tane ee reHe3nca siBAATCA NO3UTUBHBIM OB6CTOATENBCTBOM
reosIorM4eckoro BolBETPUBaHUA.

B Hoocdepe npsasMon UMUTALMOHHBIM NOAXO04 NPUBOAUT K TOMY, YTO peLleHne OCHOBHOW 3a4ayun
nppuraunm NOAMeEHsIETCHA UCKYCCTBEHHbLIM MacConepeHoCoM. OTa 3ajada yBriekatesribHa C TOYKM
3peHns maTemMaTn4eckon ousnknu, HO PyKOTBOPHbIE NMYCTbIHN HOBEWLLErO BPpeEMEHM
CBUAOETENbCTBYHOT, YTO CrlieyeT UCKaTb HOBble NHCTPYMEHTbI yrpaBneHns BIIaXXHOCTbIO MOYB.

HeobxoamMmo npeogoneTb CUCTEMHBLIN AedeKT AENCTBYIOLLEN Napagurme nppuraumm, KOTopbIn
COCTOMT BO (PPOHTaNbLHOM HenpepbiBHOM nogade BoAbl, COBMeLLEeHUM ¢oasbl Nogaym BoAbl B MOYBY C
drasom ee pacTekaHusi BHyTPU MOYBbl N U3ObITOYHOM OTHOCUTESTbHO ASIUTENLHOM NepeyBnaXXHeHNN
NOYBEHHOIO KOHTUHYYMa Ha YPOBHE npenensHon noneson snaroemkocTu (MNMNB), HanmeHbLLEN
Bnaroemkoctu (HB).



B nenicTtBylollen napagurme nppuraumm oTCyTCTBYET MHCTPYMEHT yrnpaBneHus
noBefeHneM BOAbl OT MOMEHTA ee COCTOSIHUS Kak NoToKa (40XAsi, MONMBHOW CTPyW,
CTPYV NOANOYBEHHOIO YBNAXHUTENS U T.N.) N 4O MOMEHTA 3aBepLLUEHNS Auccunalum
BOAbl B ANCMEPCHON CUCTEME MOYBbI.

OTcyTCTBI/Ie UHCTPYMEHT YyrpaBlieHNA anccunawnen Boabl B D,I/ICI'IGpCHOI?I cucremMme
Nno4Bbl HEMpeoaosriInMo B paMKax D,eIZCTByPOU_leIZ napagnrmMmbl nppuraunn, NOCKOJ1bKy
ABJIAETCA €ee OpraHn4HbIM CrnegcrBnNeM.

[Mprpona no4BoOOpasyoLLMX NOpoad M 0O0pa3oBaHHbIX HA HUX NOYB TaKoBa, YTO B
npoLecce yBnaXHEHNS Nno4YBa TePSiET MEXaHNYECKYI0 YCTOMYMBOCTL. [locne
3aBepLueHns dasbl NPUPOOHOIO UMM UCKYCCTBEHHOTMO YBIaXXHEHUs1 HauMHaeTcsa dasa
MeXaHNKO-b1onormyeckoro npoLecca BOCCTAaHOBNEHUS CTPYKTYpPbI NoyBbl. Pecypc
Bbuocdepbl BO MHOrOM pacTpayMBaeTcsl Ha AOCTUXKEHME OYEPEOHOrO paBHOBECHS,
CKnagblBaeTcsl Ta UNM MHasi cxema cTarHauum npupoaHo-TeppUTopmnanbHOro
KOMMIeKkca, ero aneMeHToB, B pe3ynsrate opMUPYeTCH OTHOCUTENBHO HU3KUI
YPOBEHb BMONOrMYeckon NPoayKTUBHOCTMW.

MMntauma npnpogHoro npowecca yenaXHeHnsa npupoaHo-TeppuTopuranbHbIX
KOMMMEKCOoB NMPUBOAMUT K TOMY, YTO BOCNPOU3BOAUTCA NPUPOLHbLIN MexaHU3M
Buonornyeckoro npouecca, 3agaden KoOToporo, Kak U3BECTHO, SBMAETCS He
nosiydeHne NCKOMOK Npu opoLLeHnn BorbLluon Buonornyeckomn Npoaykummn, a
OOCTUXeHMe buonorn4yeckoro pasHoobpasus.



8. BHyTpunouBeHHasa gUCKpeTHaa UMnynbCHasa napagurMma mppurauumm
8.1. NocTaHoBKa 3aga4m npeoaonieHns HeJoCTaTKOB AENCTBYHOLWEN NapaaurMmbl Mppurauum

[Mogadva Boabl B MOYBY MPOM3BOANTCA MMMYIbCHBIM LUMPULIEBBLIM 351IEMEHTOM 1, KOTOPbLIW
nooyepeaHo NorpyxaeTcs B NOYBY B NPOCTPAHCTBE OpoLlaemMoro yyactka. PopmMmupyroTcs
N30NNPOBaHHbIE B MPOCTPAHCTBE LUNUHAPUYECKME KOHTYPbI ANCKPETHOrO 06bemMa NepBUYHOIO
MMNYNbCHOTO YBMaXHEeHUs noysbl 2 No ctagnam ty-t; Mo okoH4YaHUM umnynbca LWnpuLeBom
9NIEMEHT M3BIIEKaeTCs M3 NOYBbI, MPOUCXOAUT KanunnapHoe TepMoanHamMmyeckoe
nepepacnpeneneHne Brarn N3 AUCKPETHOro obbema yBnaXHEHHOro UunnHapa noydsbl B
OVCKPETHYI0 30HY pn3ocqepsi.

[Tpn OTHOCUTESTLHO BbLICOKOM KOHLIEHTPAUMN NUTaTeNbHbIX BELLECTB B NOYBEHHOM pacTBOpPE B 30HE
yBnaXHeHMa OS5 co34aHNA UCKOMOKM BromMacchl pacxogyeTca MeHbLle BOAbI.

8.2. MHCTUTYLUMOHaNbHbIe TEXHUYECKUEe peLleHNs COBPEMEHHbIX TPyOonpoBOAHbIX
cucteM, MHPOPMaLIMOHHbIX CUCTEM, MEXAaHOTPOHUKUN, POGOTOTEXHUKMU

P

Cnocob BHYTPUNOYBEHHOIO

MMMNYSIbCHOMO OUCKPETHOro
7NN TN NS TN < ZANST7ES D7 ZZNSNAPAN //\\_.\...../...//\\\”/‘ nonmea paCTeHMVI.
MateHT RU Ne2386243.
PN MpwopuTeT ot 26.01.2009.



L9

YCTpPOMCTBO Ans BbINOMHEHUS criocoba
BHYTPUMNOYBEHHOIMO MMMYIbCHOIO
OWNCKPETHOrO nosnunea pacTeHun.
MaTenT RU Ne2411718.

Mpuoputet ot 30.03.09.

1 — 6ok
31IEKMPUYECKO20
rnumaHusi.

2 — waccu.

3 — 610K yripasrneHus.
4 — 6510k nodadvu
rosiu8HoU 800bl.

5 — Ouck.

6 — OChb.
7/ — wnpuuyeesou
anemeHm Osis
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uUMyibCHOU rnodayu
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8 — ynpyesasi My¢gbma ¢
ueHmparibHbIM KaHarom.
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0.9. IJIeMEeHTbl HOBOU BOAHOMU CTpaTeIrmi n nppurallmm B CeA3n C 1NoodJibHbIM
norensieHnemM n aepmuUTOM NpecHon BoAabl Ha 3emMrne

BHyTpunoyBeHHaa AMCKpeTHass UMNyNbCHaA NnapagurmMma mppuraumm no3BosisieT NnpeogorieBatb
CUCTEMHBIN AedeKT rmapornorn4eckoro pexmmva buocdepsl, obecnednBaeT co3gaHme YyCTONYNBDBIX
NPOAYKTUBHbBIX UPPUTALMOHHbLIX CUCTEM, JONTOBPEMEHHO (DYHKLIMOHUPYHOLLNX Be3
HebaronpuUsTHbIX SKOTOrMYecknx nocrneacTsun. MNapagurma pelaeTt cnegyrowmne 3agaydn:
obecneunTb CpeaHIo BNaXXHOCTb noyBbl 50-60% oOT o6bema NOPUCTOCTU, NO3BOMAS NPeOAOoNeTb
sBneHne poHTanbHO-UHTErpMpoBaHHOro popmmnpoBaHus B noyse HB;

NOHU3UTb CPEOHUN TEPMOANHAMMYECKUI NOTEHUMAN BOAbI B MOYBE N NMOBLICUTb CPEOHION
KOHLIEHTpaLWUKO NOYBEHHOIO pacTBopa;

cTabunuamnpoBaTb 1 ONTUMU3NPOBATbL TEPMOANHAMUYECKME paBHOBECUS B MOYBEHHOM PacTBOpPE;
3IMMNHNPOBATbL

- ppOHTanLHOE rpaBUTaUMOHHOE YBITaXXHEHME MOYB;

- NpeanoYvYTUTENbHbIE MOTOKN OPOCUTENBbHOM BOAbl Mexay anemeHTamu Cl1I1 n B rpyHTOBbIE BOAbI;
- flateparnbHoOe rmgponornyeckoe, rmapasinyeckoe M rmgporeonornyeckoe nepepacnpeneneHme
OpPOCUTENBHON BOAbLI, HEMPOU3BOAUTESNbHbIE NOTEPU BOAbI;

- pm3nyeckoe ncnapeHue Brarv ¢ NOBEPXHOCTU MOYBbI, YyTPATy CTPYKTYPbl NOYBLI;

- UPPUraUMoOHHOE HapyLleHne rmaposiorMyeckoro, rmaporeosiorM4eckoro pexnma;

- UppUraunoHHyto andopepeHumnannto CTPYKTypbl NOYBEHHOIO NMOKPOBA;

- N30bITOYHbIN FEOXMMMYECKM OXBaT NaHAawadTa Nnpu cTaH4apTHOM uppuraumen;

- 3aCOSIEHNE NOYBbI OPOCUTESNTBHON BOAOW, BTOPUYHOE 3aCOoSieHMe, NOTPEOHOCTL B ApeHaxe;
obecneynTb CTabunbHble reoxuMmmnyeckne bapbepbl B NoYBax U No4BOOOpasyoLWmMX nopogax;
obecneynTb OONTOBPEMEHHOE COXPAHEHNE NCXOOHbBIX 3KOCUCTEM OpoLLaeMbIX NOYB, NnaHawadgTos
N Npuneravwmx TeppuTopun;

COKpaTUTb pacxoq BoAdbl Ha uppuraumto B 4-5 pas, ocrnabume ocTpoTy rnobanbHon npobnemsl
NpecHon BoAbl, 06ecneyYnTb rOTOBHOCTb K 9KCLECCY LUMKIa 3acyLunMBOCTM Knnmarta 3emnu;
3anoXuUTb OCHOBY HOBOM MUPOBOW BOLAHOW CTpaTerum.



HeobxoanumMo npumMeHeHue crneayoLwmx 3 BHyTPUNOYBEHHON MMMYIbCHOM
KOHTMHYanbHO-ANCKPETHOW NapaaurMbl Mppuraumm cnocoboB CoOXpaHeHUs! NoYBbI,
naHawadTa 1 Bodbl Kak NPUHLUNNANBEHO HOBOW BO3MOXHOCTM KapaMHanbHOM
MoAepHM3aLUmn BoaHon ctpaternm PO, ocobeHHO B CBETE HOBbLIX NIIaHOB pa3BUTUS
Mernuopauun.

Nanpgwadt He bypeT HeobxoaAMMOCTHY 3aliMLLaTb OT
nppuraumm, Kak 3To UMeeT MeCTo B HacTosiLLlee BpeMs.

Know-how

BHympurnoyeeHHas OucKpemHasi UMryrbCHasi KOHUenuus uppuzayuu basupyemcs Ha
COBPEMEHHbIX MEXHUYECKUX BO3MOXHOCMSIX MEXHOM02UYECKO20 YKiada 8bICOKO20
MUPOBO2O YPOBHS

VimMeemcs KoHgbuzaypauus uHcmumyUyuoHarbHbIX MexXHU4YeCcKux peweHud,
ro3eorsistowasi peasu3oeamses 8HymMpPUNOY8EHHYH QUCKPEMHYH UMITYTbCHYH KOHUENUUIO
uppuzayuu rnpakmu4ecku.

Ha ocHose namerHmos RU Ne2386243, RU Ne2411718 co30aHbl UHHOBaUUOHHbIE
mexHuyYecKue pelueHusi 8 obracmu cO8pPeMeHHbIX mpy60ornpoe8ooHbLIX CUCMEM,
UHOPMaUYUOHHbIX cucmemM, MexaHOmMpOHUKU, pO6o0momexHUKU, komopsie
[10380/15110M 8bINOIHUMb PObOMU3UPOBaHHYHO cucmeMy Os peanu3dauuu KoHUenuyuu
8HYMPUNO4Y8EHHO20 UMIYJIbCHO20 OUCKPEMmMHO20 rosuea pacmeHul ro rnosiHol cxeme
Ha 6onbwux rowadsix 0ss 1obbix opowaeMbIX CeflbCKOX035UCMBEHHbIX Kyribmyp.



8.4. ba3a ynpaBrneHusi CTapToBbIMU YCNOBUAMM
Onoreocucrtembl ANA peannsayum KOHULeNUuu

Peanusauus KoHUenumMmn BO3MOXHa Ha nmetoLlencsa 6ase ynpasneHus
CTapTOBbIMU YCNOBUSAMN BMOreoCUCTEMBI.

byoet oocTUrHyTO NpeaBapuUTeENbLHOE U NEPMaHEHTHOE yrpaBfeHne
nppuraumoHHon bruoreocucTeMon, NoYBOW N NaHawadgTom, peann3oBaHa
KoHuenuns Sustainable Development.

NHCTpPYMEHTBI CO3aaHusi BMoreocncTem Takoro ypoBHsi anpobmpoBaHbI B
NPoun3BoaCTBE C 6OMbLIMM U ANUTENbHLIM 3KOHOMUYECKUM 3PDEKTOM.

Ob6ocHoBaH gornrocpoyHbi Ha 30 1 6bonee NeT ropn3oHT BUONOrNMYECKOro n
9KOHOMWYECKOro NPorHo3a B paMmkax Hay4YHOro HanpasJSieHUSa peKkpeaunoHHOM
BMoreocMcTeEMOTEXHUKN, COCTABHOM YaCTblo KOTOPOM SIBNSIETCS HOBas
KOHUENUNS nppuraumu.



[TouBEHHO-MENMOpPAaTUBHOE

- poTaLMoHHO-ppe3epHoe opyane Ans
PoTopHbIN cnocob obpaboTkn noyBbl C o6pa6oTku nousbl C-1,3. Mpuoputer
NOSTHBIM MOrpyxeHnem paboyero opraHa 1972

(ACXW, nateHT CCCP, RU Ne353665,

[MpooomKNTENBLHOCTL BNOMOrMYECKOro
npuopuTteT 1969)

OEeNCTBUSA arpomenmopauum m
9KoHoMM4Yeckum apdekT bonee 30 ner.
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PotopHbin rnybokopbixnutens, RU Ne2273120 C2, npunoputet PCT 2005.
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Peuunknuur pocdornnca, opraHn4eckmx yagodbpeHnm n oTxoaos
RU Ne2387115, npmnoputet 16.06.2008

TexHonorust obecneymBaeT NOSHbIN KOHTAKT KOPHEBOW CUCTEMbI PACTEHUA U BHECEHHbIX BELLECTB C
NOYBON, BbICTPLIN arPOXUMUYECKUIN, NOYBEHHO-MENNOPATUBHBLIN 3EEKT U ANUTENBHOE
noBbiLLeHne nnogopoama. NutatensHble BeLecTBa NOYBbl HE MUHEPANU3YOTCH B BEPXHEM Crloe
NOYBbI, KaK 3TO UMEEeT MECTO MPW CTaH4APTHOW arpoTeEXHUKE, a akKyMyIMpyeTcda B yBENMMYEHHOM B
rnmybuHy pbIxnom crnoe noysbl. KopHeEBas cMctema pacTteHnn pa3sBmBaeTcst becnpensaTCTBEHHO.
CosapgatoTca ycrnosusi 4nsg NPUMMEHEHUs1 BHYTPUMNOYBEHHOIMO MMMYNbCHOIO ANCKPETHOro crnocoba
nonuea.




8.5. AKcTepHanbHble 3P PeKTbl B MALULMHOCTPOEHUN, IKOHOMUKE, COLMaANbLHOM
cepe

CosgaHa BO3MOXXHOCTb (DOPMYNUPOBaHUS U CO34aHMs TEXHOMNOMMYEeCcKoro yknaaa
BbICOKOIO MMPOBOIO YPOBHS KaK HaLMOHaINbHOro BKriajga B MUPOBOW MHHOBALMOHHBbIN
npoLecc.

JKosnoro-naHawadTHbIN TEXHONOMMYECKNU TOPU3OHT NPOrHO3a NPOAOIKUTENBHOCTH
OencTBua TeXHonormm obocHoBaH ANMUTENbLHBIMU UCCNEAOBAHUAMU U BbIXOAUT 3a
npeaenbl KOPOTKUX NepUoaoB, NPUHATLIX B HAaCTOALLEE BPEMS MNPU OLEHKE
9KoHOMUYeckon aPdEKTUBHOCTU 3eMIeaenust, YTo TpebyeT NpMBNeYeHns Hay4yHoro
9KCNEPTHOro NporpamMmHOro noaxoga K 060CHoOBaHUIO 1 onpeaeneHnio PUHaHCOBbIX
NHCTPYMEHTOB peanunsauum nporpammel Ha nepuog 20 u bonee rner.

Peanunsaumsa TexHoNnormm MMeeT MexxoTpacneBble NocneacTBus, B TOM Yncne
obecneunBaeTcs 3arpy3ka oTe4eCTBEHHOW NPOMbILLIEHHOCTN HAYKOEMKNUMMU
OTEYECTBEHHBIMU TEXHNYECKUMN PELLEHNSMN MUPOBOTO YPOBHS.

PewaeTtca couuanbHas 3agada ynydweHus Kayectsa Xn3Hu HaceneHusa PO um
N3MEHEHNS XapaKTepa 3aHATOCTU NyTEM MOBbILLEHNS NPUBIIEKATENLHOCTU
NPON3BOACTBEHHOW CENbCKOXO3ANCTBEHHOW Cpeabl U OKpyXatoLwen cpeabl ang
NPOXMBaHUA, a TakXKe co3daHns OTeYECTBEHHbIX CPEACTB NPON3BOACTBaA HOBOIO
NOKONEHUA AN NPUBIIEYEHNA KBaNMMPLMPOBaHHbLIX TPYL4OBbLIX PECYpPCOB.

PaspaboTtaHa nHHoBaunoHHasi nporpamma Ha nepcnektnsy 20 n bonee ner.



The long term research and applied results
are acknowledged former:

» Golden medal of VDNH (Exhibition of
national economy of USSR), 1975;

>  Silver medal of VDNH, 1976;

» Bronze medal of VDNH, 1977;

> Bronze medal of VDNH, 1986;

and nowadays:

» Vernadsky award, 2008;

» Golden medal of X Moscow International
Saloon of Innovation and Investment, 2010;

» Golden medal of All-Russia Exhibition Center
(Exhibition “Golden Autumn”), 2010;

» Two Silver medal of All-Russia Exhibition
Center (Exhibition “Golden Autumn”), 2010;

» Bronze medal of All-Russia Exhibition Center
(Exhibition “Golden Autumn”), 2010;

» Diploma of IX Investment Economical
Summit, Sochy, 2010.

Vernadsky award, 2008



Thank you for your kind attention
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