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V]IK 631.674.5

IIJIAHTO-BAPABAHHBIE JOKJIEBAJBHBIE MAILIIUHBI 1151
GOEPMEPCKHUX XO3SCTB

Tepnuropes A.A., I'pymiun A.B., I''ku6oBckuii C.A.
OI'bHY BHUU «Panyray, r. Konomua, PO

B Poccun 6onee 70% Bcex CeNbCKOXO3SMCTBEHHBIX yroAuit u okojo 80% mnamHu
PacmoJioKeHbI B 30HAX HEJAOCTATOYHOTO UM HEYCTOMYMBOTO YBIIaXKHEHUS aTMochep-
HBIMHU OCaJIKaMH, C 4YaCTO MOBTOPSAIOLIUMHUCS 3aCyXaMU U CYXOBESMH, PE3KO CHIXKAIO-
IIUMU YPOKAWHOCTHh U BAJIOBBIE COOPBI CEBCKOXO3SIMCTBEHHOM TTpoayKiuu. s mo-
BBIIIIEHUSI TPOYKTUBHOCTH CEITbCKOXO3SMCTBEHHBIX YTOAUMN 3aCyIIUIMBOM 30HBI U CTa-
OWIM3alK IPOU3BOJICTBA PACTEHUEBOIUECKON NMPOAYKIMH B riepuo ¢ 1966 mo 1990
IT. OBLJIO BBEACHO B AKCILTyaTanuio 4,65 MJIH. ra opoiaeMbix 3emenb. Ha Teppuropun
[TpuBomxkckoro, FOxuoro u CeBepo-KaBkaszckoro henepaibHbIX OKPYTOB B COBOKYII-
HOCTH pacrioaraetcs 6osiee 80% Bcex opoIIaeMbIX 3€MeJlb CTPaHbl. DTO CBS3AHO C
reorpauyecKuM MoJI0KEHUEM, 00YCIaBIMBAIOIIUM 3aCYIUIMBBIA KOHTUHEHTAbHBIN
KJIUMAT.

Bonbiias 4acth KynbTyp, BeIpalliiBaeMas B 3TUX OKpPYyTrax, TpeOyIOT HE TOJIBKO BbI-
COKHX TEMIIEpaTyp, HO U JJOCTATOYHOTO YBJIA)KHEHUSI B Pa3HbIE MEPHOJIbI BEr€TAIUU.
Jl71st cokpaiieHrs 00beMOB HEJTIOCTAIONTUH BJIaru U CO3/IaHbl CUCTEMbI OPOIICHHUSI.

[Torepu BOABI B OPOCUTEIIBHOW CETH, SIBISAIOLIAECS OJHOU M3 OCHOBHBIX ITPUYMH
YXYAIUICHUS 9KOJIOTUYECKOW 00CTaHOBKHM HAa OPOIIAEMBIX 3€MIISIX, COCTABISIOT OT 25
10 60% OT BeNMUYMHBI BO/J03a00pa, UYTO SIBISETCS CJICICTBUEM HEYOBICTBOPUTEIH-
HOT'O COCTOSIHHSI OPOCUTENBHOU ceTH. [1,2]

[IpoBeneHHBIN aHAIN3 JIUTEPATYPHBIX UCTOYHUKOB O 3(PGHEKTUBHOCTH UCHOJIB30-
BaHUS PA3JIMUHBIX TEXHOJIOTUN M TEXHUYECKHX CPEIICTB ISl Pa3IMYHBIX MOYBEHHO-
KIIMMaTHYeCKUX pernoHoB Poccuiickoit Deaepanmu mokaszai, 4To opoimreHue -3hdhex-
THUBHO, 32 UCKJIFOYEHUEM OTJIECILHBIX HETaTUBHBIX sIBJICHUM. Bee 3TH mporiecchl He sB-
JISIFOTCSL HEM30EKHBIMU JIJISl OPOIIICHUS, a BbI3BAHBI HEJOCTATOYHBIM YPOBHEM YITIPaB-
JIEHUSI BOJAOPACIIPENICTICHUEM; OTCYTCTBUEM YETKOW CHCTEMBI pEAM3alUH Majo-
HPHEProOeMKHX, HAyYHO-OOOCHOBAHHBIX TEXHOJOTHUN BO3JIETBIBAHUS CEIHCKOXO35i-
CTBEHHBIX KYJbTYP Ha OpPOLIAEMBIX 3€MJISIX
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OcCHOBHbIE MPUHIIMIBI HEYJOBIETBOPUTEILHOIO COCTOSIHUSI OPOIIIAEMbBIX 3€MENb —
0JIM3KOE 3ajieraHue MUHEPAIU30BaHHBIX IPYHTOBBIX BOJ, 3aCOJICHHE M OCOJIOHIIEBA-
HUE TIOYB, HAPYIIEHUE TEXHOJOTMYECKUX MPOLIECCOB BO3IEIBIBAHUSA CEIBCKOXO035M-
CTBEHHBIX KyJIbTyp. B pabotax M.C. ['puroposa, WN.I1. Kpyxununa, A.B. Konaranosa,
B.1. Onerapenko, U.I1. Cyxapea, b.b. Illymakosa, B.H. Illenpuna yctaHOBIICHBI
(haxkTOphl, BAUSIONTNE HA CHIDKEHUE 3 (PEKTUBHOCTH OPOIIEHUSI.

N3ydenune ombiTa 3KCILTyaTalldud OPOCUTEIBHBIX CHUCTEM B OT/EJIBHBIX PErMOoHaXxX
cTpaHbl u3noxeHsl B padbotax M.H. barposa, U.K. baxxenosa, W.I1. Kpyxxununa, M.
®. Haranbuyka, B.1. Onerapenko, A.A. [lonosa, FO.H. ITankoBa, B.A. Cypuna, JI.H.
[IleBuenko, b.b. lllymakoBa, moka3ana B 11e10M 3P GEKTUBHOCTh OPOIICHUSI CENHCKO-
XO3MCTBEHHBIX KYJIbTYP, HO U BBISBIEHBI OTPUIATEIbHBIE SIBJCHUS, TIPUCYIIIHE OPO-
CUTEJIbHBIM CUCTEMaM APYTUX PETHMOHOB, KOTOPBIE CBSI3aHbI C HU3KUM TEXHUYECKUM
YPOBHEM CHUCTEM M HAPYLICHHEM PEXUMA UX SKCIUTyaTalluu; HEPAIMOHAIbHBIM HC-
MOJIb30BAHUEM OPOCUTEIBHOM BOJIbI; HEYTOBJIETBOPUTEIHLHON pabOTON KOJIIIEKTOPHO-
JTPEHAXHOM CETH; HApYIIEHUEM MPOEKTHBIX PEKUMOB OPOIICHUS CEIbCKOX03IMCTBEH-
HBIX KyJIbTYp [3-5].

AHaJIU3 TaHHBIX MMOKA3bIBAET, YTO OCHOBHBIMHU HEJIOCTATKAMH MHPOBOU MPAKTHUKU
OpOIIAEMOT0 3eMJICACIINS SBISETCA HU3KUA KOA(P(ULUEHT MOJE3HOT0 JEUCTBUS OpPO-
CUTENIbHOM TEXHUKH; HEJJOCTATOUYHAs U HECBOEBPEMEHHAs 10J1aya BOJIbI Ha MOJIs, 3Ha-
YUTEIHLHOE 3aBbIIIEHNUE TTOJUBHBIX HOPM, YTO MPUBOAUT K 3aCOJICHUIO U 3a00aunBa-
HUIO TIOYB; OTCYTCTBUE CTUMYJIOB K 3()(PEKTUBHOMY YIIPaBJICHUIO MOJIH30BAHUEM BOJI-
HBIX PECYPCOB Ha YPOBHE OPOCUTEIIbHBIX CUCTEM U XO3SIMCTB.

OCHOBHBIE HaIIPABIICHHS CHHXKEHUSI IOTEPh OPOCUTEIIHOW BOJbI, KaK SIBCTBYET U3
MHUPOBOTO OMBITA, 3TO MOJIEPHU3ALMS CYIIECTBYIOIINX OPOCUTEIBHBIX CUCTEM, ITPOBE-
JIEHUE MEPOIIPUSATUI TI0O YMEHBIIIEHUIO (PUIIbTPAIIMU BOJBI U3 KAaHAJIIOB U UPPUTAITUOH-
HBIX COpPOCOB, OTPAaHUYECHHUIO BOJ103a00pa, YIYUIICHUIO Ka4eCTBA BOJIbI, CTPOUTEIh-
CTBa HAKOMUTEIBHBIX BOJAOXPAHUJIUII, MOBBIIIECHUS Kaue€CTBA IKCILTyaTallud OpPOCH-
TEJIbHBIX CUCTEM, MPUMEHEHUE COBPEMEHHBIX CIIOCOOOB U TEXHHUKHU MOJIMBA, UCTIOJIb-
30BaHUs COPOCHBIX BOJI JJIsl OPOIIEHUS.

B nayunbix pazpabdotkax B.M. Onprapenko, I'.B. Onsrapenxo, H.W. ITapdenoroit,
H.M. PemieTtknHOi OTMEUYAETCS, YTO HETATUBHBIC SIBJICHHUS HA OPOLIAEMBIX 3EMIISIX
0OYyCIJIOBJIEHBI CYIIECTBYIOIIEH CTpaTerueil MeIHMOPaTUBHOMN JESATEIbHOCTH, HAIpPaB-
JICHHOW Ha MOJIy4eHHE MPUOBLIN OT OPOIICHHs 0€3 yueTa MPOLECCOB IKOIOTUYECKOM
0€30I1aCHOCTH OpOIIIaeMbIX arpoJianamadToB [6].

Ha npoTskeHnH mocneqHux JIET aMEPUKAHCKUE YYEHBbIE OTMEUYAKOT YCTOWYMBBIN
POCT OTOAHBIX aHOMaJINi. Pe3kue nepenajibl OT 3aCyX K HaBOJJHEHUSIM U 00patHo. Ho
B ATUX YCJIOBHSX arpapuu Mo-npexkHeMy JOJKHbBI 00eCTIeUnTh HACEIEHNE KaueCTBEeH-
HBIM TIPOJIOBOJILCTBHEM B TpeOyeMbIx oObemax. [Ipu 3ToM Bece ocTpee BCTaeT BOIIPOC
COXpaHEHMS IOYBEHHOT O IUIoA0opoaus. M3 roga B ros u3 riiomaaei naxoTHbIX 36METb,
10 MIPUYMHE JerpaJalviy 0YB, BEIOBIBAIOT BCE 00JIbIIE U OOJbIIE CeabX03yroauii. Pe-
1asi BONPOC PEryJMpoOBaHUS BIIaroo0ECIEYeHHOCTH PACTEHUM, HE YUUThIBAsi T€OXHU-
MUYeCKHe (DaKTOPbI, MHOTHE CEIbX03MPOU3BOIUTEIN HAHOCAT HETIOPABUMBIN IKOJIO-
TUYECKHUI YPOH, YXY/IIIasi, IPEXJIe BCEro, MOYBEHHOE ILIOAOPOAUE.
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OKojoruueckasi 6€30MacHOCTb OPOLICHUS AJI OKPY>KaIOIIEH Cpebl JOKHA OCHO-
BBIBaThCS MPEXKJIE BCETO HA BOJOCOEPETAIONINX TEXHOIOIHX 3 CUET CO3/IaHusl yCIlo-
BUI I BOBMOXHO 00JI€€ MOJIHOIO UCIOJIb30BAHUS €CTECTBEHHBIX OCAKOB, ONITUMU-
3allMd 1 HOPMUPOBAHUS BOJIOTIOa4H, HCKIIFOUEHUS ITIOTEPD BOJIbI HA COPOC 10 MOBEPX-
HOCTU U TIyOuHHYIO (uubTpanuio. [ oOecrieyeHust 3KOJIOTHYECKH O€3011acHOro
IpoLEecca OPOLIEHUS U PALIMOHAIBHOTO IPUPOIOTIOIB30BaHUS HEO0X0[UMa TEXHOJIO-
T'Usl TIOJIMBA C ONTUMAJIbHBIM COYETaHUEM UCKYCCTBEHHBIX U €CTECTBEHHBIX OCA/IKOB U
MaKCUMaJIbHBIM MCIOJIb30BAHUEM NOCIIEAHUX. B pe3ynbpTaTe HE Bcerja yaadyHoro co-
YETaHUs YBJIAXKHEHUS [TOYBbI ECTECTBEHHBIMU U HCKYCCTBEHHBIMH OCaJKaMH IIPH Tpa-
JUIUOHHOW TEXHOJIOTHH MEPUOJUYECKOr0 JOKJIEBAHMS, MMOCTyNaronas Ha MOBEpX-
HOCTb IOYBBI BJlara He MOJHOCTBIO UCHOJB3YETCS NPOAYKTUBHO. HacTh BJIard yXOJUT
Ha MIyOUHHYIO (PUIBTPAlINIO, YaCTh HA MOBEPXHOCTHBIN cTOK. KpoMe noTeps mosus-
HOM BOJIBI 3TO IPUBOJUT K TAKUM HEXKEJIATEIbHBIM ITOCEICTBUAM, KaK CMBIB U YIIOT-
HEHUE BEPXHETO CJIOS MTOYBBI, MUTPALIUS MUTATEIBHBIX 3JIEMEHTOB 32 MPEJIEIbl 30HBI
OCHOBHOM KOPHEBOW MaccChl, IOJTbEM YPOBHS IPYHTOBBIX BOA U Ap. [10].

TexHonorus noiMBa Npyu 3TOM JIOJKHA paccMaTpUBATHCS HE cama Mo cede, a Kak
COCTaBHAsl 4aCTh TEXHOJIOTUM BO3JIETBIBAHUS CEIbCKOXO3IMCTBEHHBIX KYJIbTYp. CTe-
IIEHb COBEPILIECHCTBA TEXHUUYECKUX CPEICTB IMOJIMBA OLEHUBAETCS MPU PACCMOTPEHHUH
UX B COCTAaBE BCETO OPOCHUTEIBLHOTO KoMIUIeKkca. JKenarenbHoe yBelInueHue pacxoaa
JTOKJIEBAJIbHOM MAIIMHBI C LIEJbIO MOBBIIIEHHUS MPOU3BOJUTENBHOCTA TPYJA MOMKET
IIPUBECTU U NPUBOJUT K HEXKEJIATEIbHOMY YBEIMYECHUIO MHTEHCUBHOCTU JOXKISI U B
KOHEYHOM CYETE, K IKOJIOTMYECKON €€ HENPUEMIIEMOCTH, a TAKXKE K YBEIMYECHHIO I10-
TpeOHOI MPOMYCKHON CLIOCOOHOCTH BOJONPOBOIALICH CETH, €€ MAaTEpUaTIOEMKOCTH U
KAl TATOEMKOCTH.

[Tpu opoieHuN AOXKAEBaHUEM UCIOIb3YETCS CaMblil OOJIBIIION CIIEKTP pa3iIMYHbIX
MaIlIMH, YCTPONCTB U YCTAaHOBOK, OTJIMYAIOLINXCS pa3HOOOpa3ueM BbIOOpa 0 CTOMMO-
CTH U BEJIMYMHE TPYAOBBIX 3aTpaT. Hanpumep, eciu Hao CBECTH K MUHUMYMY PYYHOM
TPYJ Y IIPU 3TOM €CTh BO3MOXXHOCTb C/I€JIaTh KPYIHBIE IEHEKHBIE BIOXKEHUS B MEJIU-
OpAaIUIo Ha TOJSX C BHICOKOPEHTAOEIBHBIMU C.-X. KyJIbTypaMH, Hanbosiee moaxoms-
IIUMU SIBJISIFOTCSI CTAllMOHAPHBIE CUCTEMBI OpoleHus. JloxkaeBaabHble MAlllUHbI, Be-
JyUTUE MOJIUB B IBUKCHHUH, TAKXKE TPEOYIOT HEOOIBIINX 3aTPAT TPY/1a U KAaTUTAIOBIIO-
XKEHUU. DTOT CIOCOO OPOIIEHUSI UMEET MHOTO MOJOKUTEIbHBIX CTOPOH: PALIMOHAIIb-
HO€ HCIIOJIb30BAHHUE BOJbI, BBICOKAsl CTENEHb MEXaHW3allUd W aBTOMATU3allUH, MO-
ounpHOCTH. [lepenBrxkHbIE NOKAEBATIBHBIE YCTPOMCTBA CaMbl€ JEIIEBBIE, HO TPEOYIOT
3HAYUTENIbHBIX 3aTpar Tpyaa. JloxkaeBaHHe MPUMEHSETCS JUIsl TIOJUBA MPAKTUYECKH
BCEX KYJIBTYP B JIFOOBIX KJIMMaTHuecKux 30Hax. Hanbonee a¢(pekTrBHO OHO B paiioHax
C BJIQ)KHBIM HEYCTOMYMBBIM KIMMATOM. TE€XHUYECKUE U SKOHOMHYECKHE TPEOOBAHUS
BKJIFOUAIOT PAAJl OKa3aTelel, XapaKTepU3yIOIINX CTETIEHb COBEPILIEHCTBA TEXHOJIOTUU
Y OPOCUTEIBHON TEXHUKH.

[nanroseie GapabaHHBIE JOKIEBAJbHBIE MAIIMHBI MpPEJHA3HAUYCHBI JJIS MOJIMBA
CEJIbCKOXO3STUCTBEHHBIX KYJIBTYP BbICOTOI 710 90 cM Ha HEOOIBIIKX MJIOMIAASIX HETpa-
BUJIbHOU KOH(uUrypauuu ¢ ykinonamu a0 0,1. IIIBJIM coctouT u3 cieayromux OCHOB-
HBIX Y3JIOB: IIACCH CO IIJIAHTOBBIM OapabaHOM, 10K/I€BAILHOTO (ITOJMBHOTO) YCTPOi-
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CTBA Ha caJla3KaX WJIA KOJECHOM TeJIeKKE, MOJIMITUICHOBOrO IIIaHTra. TexHonoruye-
CKasl cxema MoJIMBa IIJIaHT0-0apadaHHOM JOKI€BabHON MalllMHbI IPUBEICHA HA PU-
cyHke 1.
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Pucynok 1 — Texnonoruueckas cxema noiusa [Ib/IM:
1 — rpanwuna opomaemoro y4actka; 2 — tpakrop; 3 — lLIB/IM; 4 — ruapanTt opocu-
TEJIbHOM CETH; S5 — MOJMATUICHOBBIN 1IJIaHT; 6 — NOKAEBAJIbHBIN anmnapart; 7 — opo-
CUTEJIbHASI CETh; 8§ — TPYHTOBBIE 1IOPOTH

B ®I'bHY BHUMU «Panyra» BHeapena u skcruryatupyercs B xo3saucrax B/ IM ¢
AByMst 6apabaHaMu ¥ pyYHBIM ITPUBOJIOM, IIpeIHA3HAYEHHAS JIJIsl OPOLICHHSI CEIbCKO-
XO3SIICTBEHHBIX KYJIBTYp Ha CaJlOBBIX, MPHUYCaJAeOHBIX U HEOOJBIINX (PEepMEpPCKUX
y4acTKax IJIOMaAblo 0 4 Ta BO BCEX 30HAX OpoIlaeMoro 3emiienenus (puc. 2). Jrta
JOXJeBaJIbHAs MallliHa 000pyIyeTcs ABYMsI JOKAEBAJIBHBIMU allllapaTaMy C pacxo-
oM 22 n/c u Hariopom 30 M. [Imomaar nonusa ¢ oaHoi nmo3uiuu 10 0,26 ra [7].

OnHuM U3 OCHOBHBIX TpeOoBaHuii mo ycoBepuieHcTBoBaHuto IIIB/IM sBnsiercs
OCHAILIEHUE MAIIMHbl PETYIUPYIOLIUM YCTPOMCTBOM AOXKIAEBOTO IMOsica U 3TO Oyner
crocoOCTBOBaTh 00Jiee palMOHAIBHOMY PEXHMY TEXHOJIOTMYECKOro Mpolecca Mo-
JMBA.

BHUU «Pagyra» mnsg MallbIX Y4acTKOB pa3padOTaH [0XkAEBaTeNlb IIJIAHTOBBIN
JUI — 1, npenHa3HaueHHBIN JUIsI OPOLIECHHS OBOLIHBIX U IUIOJOBO-SATOAHBIX KYJIBTYD
Ha epMepCKuX, IpuycaneOHbIX U CaJ0BO-OrOPOIHBIX YYacTKax MIIOIMabko 10 1 ra, a
TAK)Ke SITOJTHUKOB, CTJIMOHOB U Ta30HOB Pa3IMYHOTO HazHaueHwus [7-9].

OTIUYUTENBbHON 0COOEHHOCTBIO €r0 paboThI SABJSETCS UCIOJB30BaHNE B KAueCTBE
VCTOYHHKA SHEPTHH Ha ITOJIUB U IEPEMEILEHNE HU3KOHATIOPHBIX BOJIOIIPOBOISIIUX CE-
Te! U AJIEKTPOOBITOBBIX HACOCOB.
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Pucynox 2 — PaGoTa Ha nmo3ummu Hl C):[B}I 6apa6aHaMH u prIM MIPUBO-
nom (BHUU «Panyray)

JlokeBarenb OCYHIECTBISIET aBTOMATU3UPOBAHHBIN TOJIMB B IBUXKEHUH U MTO3UIIM-
OHHO. B niepBom ciyyae noiauB oCylecTBIseTCs NPy ABMKECHUH B HAPABJICHUU K TU/I-
pPaHTy 3a CYET HAMOTKU MUTAIOLIETO IIJIaHTa Ha KaTYIIKYy C MPUBOJOM OT POTAIIMOH-
HOTO JIBUTATENA («CETHEPOBO KoJieco»). B ciiydae mo3uniioHHOM paboThl IPUBO/I ABHU-
raTessi OTKIJIF0YaeTCs.

Hoxnearens manroBsii JIIII-1 MmeeT BBICOKYIO 3KCIUTyaTallMOHHYIO HaJEexk-
HOCTh M 00€CTICUNBACT YKOJOTUYECKHA OE30MaCHYI0 TEXHOJIOTHIO TOJIMBA CEIbCKOXO-
3STUCTBEHHBIX KYJBTYP, SBISASICH MOOUIILHBIM TEXHUYECKUM CPEJCTBOM OPOIIICHHUS.

HTB/IM ncnosb3yroTes 111 BCEX BUAOB MOJIMBA: BJIAr03apsAKOBBIX, TPEAIIOCEBHBIX,
MOCAJJOYHBIX, BEr€TAllMOHHBIX, OCBEKUTEIbHbBIX, IPOTUBO3aMOPO3KOBBIX, a TAKXKE JJIs
BHECCHMSI MUHEPAIbHBIX, OPTAHUYECKUX yIOOPEHUN U MUKPOIJIEMEHTOB C MTOJMBHOM
BOJIOU.

[IpeumymiecTBa niaHro0apabaHHBIX JT0KIEBABHBIX MAIIHH B KOMIUIEKCE C CETHIO
OBICTpOPa30OPHBIX TPYOONPOBOIOB OMPEACIISIETCS YPOBHEM MEXaHHM3allMK Tpoliecca
MOJIMBA, COKPAILICHUEM MPOTSHKEHHOCTH BHYTPUXO3SIMCTBEHHOW OPOCUTENIBHOM CETH,
COKpAIIlEHUEM CPOKOB MOHTaXka, MOJATOTOBKH K TIOJIMBY U JIEMOHTA)Ka MepPe]l yCTaHOB-
KO Ha 3UMHEE XpaHEHHUE, YTO B YCIOBUAX PAa3BUTHUS MHANBUAYATHHBIX U (PEPMEPCKUX
XO03SUCTB SBJIIETCS BAXKHBIM (DaKTOPOM HHTCHCHBHOTO PA3BUTHS CEIIBCKOXO3SHCTBEH-
HOT'O NMPOU3BOJICTBA.

CymiecTByrole TUTIOpa3Mephl MITaHT00apaOaHHBIX JTOXKACBAIBHBIX MAIlUH U
YCJIOBUSI IPUMEHEHHUS MIO3BOJISIIOT IPUMEHSTh UX HA y4acTKaXx C MJIOIIA/IbIO TOJIUBA OT
0,45 no 75 ra u, B 3aBUCUMOCTU OT OCOOEHHOCTEHW MX KOHCTPYKIUHU, POpMUPYIOIIEH
TOX]Ib ¢ UHTeHCUBHOCTHIO 0,036 — 0,17 MM/MUH, IPU CKOPOCTU MEPEMEIIEHUS JOXK-
nesarens mpu Hopme 250 M3/ra - o1 12 10 55 MM/MHH, MOTYT IPHUMEHSATBLCS ISt OPO-
HICHUS JT0KJEBAHUEM ITyTEM BHECEHHS JOCTOKOBBIX HOPM, YBJIa)KHEHUEM HAJI3€MHOM
YacTU pacTEHUM, BHECEHHEM HOPM B pa3Mepax CYTOYHOW HBalOTPAHCIHMpALIUU, a
TaK)ke Ha IPUPEPMCKUX KOPMOBBIX CEBOOOOpPOTaX MpPU BHECEHUU IMOATOTOBICHHBIX
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KUBOTHOBOJ/TYECKUX CTOKOB BMECTE C OPOCUTEIHLHOM BOJIOM, [ BHECEHUS PACTBOPEH-
HBIX yJI0OpEHUN M XMMMEJIMOPAHTOB JIJIs 3alllUThl PACTCHHH, a TaK K€ MOTYT MpHUMe-
HSATBCS JIJIS1 TOBEPXHOCTHOTO TOJIMBA 10 00p03/1aM ¢ MPUMEHEHHEM BojiocOeperadro-
mux TexHojorui [10, 11].
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