o CYIIMJIbHASE YCTAHOBKA UMEET IIUPOKYIO 00JIACTh MPUMEHEHUS B CYIIMIBHOM JIeNe U
MOXeET OBITh HCIIOJIB30BaHA B IPYTUX OTPACIAX HAPOTHOTO XO3SIHCTBA;

B nacrosmee BpeMsi mpoBoAATCs pabOThI IO MOJAECPHHU3AIMU U YCOBEPIICHCTBOBAHHIO CY-
IIMIBHOW YCTAHOBKH C TEPMOAKKYMYJIHPYIOIIMMH yCTPOWCBAMH, 00ECIICUNBAIOIIHE MTOBBIIICHNE €€
TEIUIOBON 3P PEKTUBHOCTH.
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IOPEKTUBHOCTD OTKPBITOI'O TOPU3OHTAJIBHOI'O IPEHAXKA

Coaunxonon C.9., solijonov_92@mail.ru
Anoudicanckuil cenvbckoxosaticmeenHulil uncmumym, Pecnybnuxa Y30ekucman
Yoaiinyanaesa M.A.,
Anoudicanckuii cenbckoxosaucmeennvld uncmumym, Pecnyonuxa Y36exucman

AnHomayua: cmamos noceAUeHa aAHaIU3y pabomol 20pU3OHMANLHO20 OPEHANCA 8 YCILOBUAX
apuonotl 3onvl Pecnyonuxu Y36exucman. Ilpusedensvi pesyniomamsi pabomvl pasiuumblx mMunoe
OpeHnasica, paccyumantvle 015 CO30aHUs 0OUHAKOBOU OPEHUPOBAHHOCTU MEPPUNOPULL.

Knrouegwie cnosa: openasic, epynm, 20pusonmans, 6004, KOLIEKMOP, KAHAIL.

OTKpBITHIM JpeHax - 3TO KaHa (BKJIOYasi COOPYXEHUs ), IpeIHa3HauYeHHbIN a7 cOopa ape-
HaXXHBIX BOJ M3 y4acTKa OpOIIaeMOM IUIONIAN U OTBOJA UX 3a €T0 MPEIEIIbI.

Ha opormaeMbIx 3emiiiX 0ObIYHO PUMEHSIETCS TOPU3OHTANIbHBIN, BEPTUKAIBHBIN 1 KOMOUHHU-
POBaHHBIN IPEHAXK B 3aBUCUMOCTH OT THIPOr€0JI0TMYECKUX YCIOBHM.

'opu3oHTaNbHBIA JpPEHaXX MOKET OBITh OTKPBITBIM U 3aKPBITBIM. OTKPBITHIE IPEHBI Mpea-
CTaBIISIOT cO00I KaHaJIbl, IOCTPOEHHBIE JIJIsl cOOpa M OTBOJA TPYHTOBBIX BOA. OJTHAKO OHU MMEIOT
CJIEyIOIINEe HEOCTaTKU:

e HEBO3MOXHOCTbH IMOJIZIEPKaHUSI YPOBHEH I'PYHTOBBIX BOJI Ha TITyOMHAX, IPU KOTOPBIX oOec-
II€YMBAETCA MAKCUMAJIbHBIN YpOKaid MPU MUHUMAJIBHBIX 3aTPATAX OPOCUTENBHOU BOJIBI;

e IIPsIMBIE COPOCHI OPOCHUTENBHOIN BOJABI C TOJEH, MPUBOJAIINE K CHUKEHUIO €€ MOJE3HOrO
JICHCTBHS,

* 3HAYUTEJIbHBIC €KETrO/IHbIe 3aTpaThl HAa OYMCTKY U MOJJEp)KaHHe CeTH B paboueM cocTos-
HUH, cocTapstomue 8-10 pyo/ra;

¢ 3aHMMAET OTPOMHYIO IUIOIIA/(b OTUYKICHUS INIOIOPOAHBIX 3€MEIIb;

¢ 3HAUUTENbHAs MPOJOJKUTEIBHOCTh PACCOJIEHHs 3eMellb, nocturaronias 15-20 ser, u or-
POMHBIE 3aTpaThl OPOCUTENHHON BOJIBI HA MOAIEpKAHNUE OJAronpUsITHOTO COJIEBOTO PEKUMa MOYB;

* YCUJICHHE COJIE00MEHA U yBEJIMYEHUE cOpoca CoJieil B MCTOYHUKH OPOLLICHHUS.

JlpeHa)k HEOOXOIUMO paccMaTpUBaTh KaK CIIOCOO HMCKYCCTBEHHOI'O MOHMKEHHS YpPOBHS
I'PYHTOBBIX BOJI, PACCOJICHUE MTOYB U TPYHTOBBIX BOJ C LIEJbIO YIYYLICHHUS BOJIHO-COJIEBOTO PEXKH-
Ma.

JIns1 3aCOJNIEHHBIX MOYB B COYETAHUM C MPABUILHONW CUCTEMOW OpOIIEHUS M arpoMenuopa-
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TUBHBIMU MEPOIPHUATHIMH APEHAX SBISETCS OCHOBHBIM yCIIOBHEM O0OeCIedYeHHsI OTTOKa TPYHTO-
BBIX BOJ, BBICOKOKAYECTBEHHOI'0 IIPOBEACHUS IIPOMBIBOK, PACCOJICHUA IOYB U OIPECHEHUS 3aCo-
JICHHBIX TPYHTOBBIX BOJI. Bce 3TO OYEHb Ba)KHO ISl MOAHATHS KYJIbTYpPbl 3€MJICACIUS U MOBBILIE-
HUS YPOKANHOCTH CEIIbCKOXO3SMCTBEHHBIX KYJIbTYpP B OPOIIAEMBIX YCIOBUAX. 3aCOJIEHHBIEC MTOYBBI
VY30ekncraHa B HACTOAIIEE BPEMsi HMEIOT JOCTATOYHO PACIPOCTPAHCHHYIO TIO TPOTSHKECHHOCTH OT-
KPBITYIO U 3aKpBITYIO JPEHaXHYIO CETh, @ X0341CTBa PacloyiaraoT OOJIbIIUM pazHOOOpa3reM Me-
JINOPATUBHON TEXHUKH.

D PexTUBHOCTD pa3IMUHBIX THIIOB JpEHa)Xa, pacCunTaHHAas JJIs CO3/aHUs OJIMHAKOBOH Jape-

HUPOBAHHOCTU TEPPUTOPUU
Tun apeHaxa

OTKPBITBIH | 3aKPBITHIil | BePTHUKAJBHBIA | KOMOMHHPOBAHHBII

87-90 95-96 98-99 96-97

IToxka3arean

Koa¢dPuuuent 3emensHOTO Hc-
none3oBanus (K31), %
'YBenuueHue opomaeMon mioma-
i 3a cuet noseimenus K3U, %
'YBenuueHue ApeHUPOBAaHHOCTH
3eMelIb 3a CYeT 00ecTeYeH s CTa-
OWMITEHOM TITyOWHBI ApeHaxa (3a-
KPBITOT0), IPEAOTBpAILICHHS TI0- - 15-25 25-35 20-30
BEPXHOCTHOTO cOpoca 1 yBenude-
HHSI CKOPOCTH CHIDKCHUSTPYHTO-
BBEIX BOJ, %

/lnana3oH peryJnpoBaHus ypOB-
HS TPYHTOBBIX BOJ, M
[Ipo0KUTEIBHOCTD PACCOIIU-
TEJEHOTO NIEPUOJIA, JIET

'Y cKOpeHHe TEMIIOB PacCOICHHSI
MOYBOTPYHTOB 32 CUET CO3/IaHUS
ONTUMAJIBHOTO MEJTHOPATHBHOTO 1,0 1,25-1,3 1,5-2,0 1,5-2,0
pexrMa (YBEIMUEHUST CBOOOTHOM
E€MKOCTH TTOYBOTPYHTOB (pa3))
DKOHOMHUSI BOJIBI 32 CUET JINKBU-
naly MOBEPXHOCTHOrO cOpoca, - 10 15-20 10-15
%

DKOHOMHUS BOJIBI 32 CUET CO3/Ia-
HUS JTy4IIer0 MeTHOPaTHBHOTO
[peKUMa U YCKOPEHHUS TeMIIa pac-
conenus, %

DKOHOMMUSI BOJIBI 33 CUET CTPOH-
TEBbCTBA COBEPIICHHBIX BUJIOB - 20-25 30-35 20-30
npeHaxa, %

- o 8 nol2 1o 8-9

1,5-2,5 2,0-2,4 2,0-5,0 2,0-2,5

15-20 5-8 3-4 4-6

- 10-15 15-25 10-20

B V30ekucrane Hanum NpuMEHEHHE TPU OCHOBHBIX THIIA JPEHaXKa: OTKPHITHIM TrOPU30HTAIb-
HBIM, 3aKpBITHII U BepTHKaIbHBIA. Hanbombiiee pacnpocTpaHeHne MOMYYHST OTKPBITHIM TOPU30H-
TaNbHBIA IpeHax. Ha moaBep keHHBIX 3aCOJICHUIO MTOYBAX IIYOOKUI OTKPBITHIN ApeHax (2,5-3,5 m)
cunutaeTcs Oosiee NENCTBEHHBIM, YeM MeNKHil (TiayOunoil 1-2 m). Ilpu 3TOM MOXHO yAepKuBaTh
IPYHTOBBIE BO/bI Ha OOJBIIONW ITyOMHE W KaueCTBEHHO PACCOJATH MOYBY MPHU MPOBEACHUU IPO-
MBIBHBIX MOJIUBOB. DPHEKTUBHOCTh OTKPBITHIX APEH BO MHOTOM 3aBUCUT OT paboueil (neicTByro-
mei) rayOouHsl. Eciau 1peHa uMeeT HaHOCHI M COPHYIO PacTUTENBHOCTh, TO YPOBEHb BOJABI B HEH
MOBBIIIACTCSA. DTO YMEHBINAET HAIlOP U OTBOJ IPYHTOBBIX BOJ, a, CIEJOBATEIBHO, U €€ MEJIHOpa-
TUBHOE JICHCTBHE.

[TonoxurenbHass pabOTOCTIOCOOHOCTh, MENMHOpaTUBHAS 3(P(HEKTUBHOCT M COXPAHHOCTh OT-
KPBITOTO JIpeHaXka B OOJIBIION Mepe 3aBUCAT OT COOIIOACHUS NIPU €r0 CTPOUTENHCTBE MTPABUILHOTO
YKJIOHA JpE€H, PalMOHAIbHOI BEIMYMHBI €0 OTKOCOB, IPAaBUIBHOTO (IUIAHOBOTO) PACIHOIOKEHHUS
10 OTHOLIEHUIO K OPOCUTEIILHOU CETH, a TAK)KE YACIBHOU MPOTSKEHHOCTH JpEHa)xa. Y CTAHOBIICHO,
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4TO B CpeIHEM MpHu Kod(puimenTe 3eMeabHoro ucnonaszoBanus 0,7-0,8 HOpMa IpeHUpPOBaHUS 3e-
MeJlb B 3aBUCUMOCTH OT CTEIIEHH IOJBEPKEHHOCTU UX 3aCOJIEHUIO JOJDKHA ObITh B Ipeaenax ot 20
10 40-50 mor.m/ra. HeoOX0aQuMO OTMETUTH, YTO VIS TSDKENBIX TOYB ¢ HU3KUMH KO3 PHUIIHEHTaMU
GuiIbTpanuy, BOAOOTIAUU U COJIEOTIauM Takasi HOpMa HejoctaTouHa. Kak nmokasanu ucciiejoBaHus
CAHUMUNPU, nns ycuneHus ApeHa>KHOTO CTOKa M I0CTaTOYHO INIyOOKOTO PacCoJIeHUs IOYBOIPyHTa
yllenbHas NPOTSHKEHHOCTh JPEeHaka Ha TaKUX IT0YBaxX JOJKHA ObITh JoBeneHa a0 70-100 mor.m/ra.

[Tpu 6mm3kom (5-10 M) 3aneranuy BOJOHOCHOTO IUIACTa C HAIOPHBIMH BOJAMH U XOPOUIMMHU
(GWIBTPALMOHHBIMUA CBOMCTBAMU MO>KHO 3HAa4MTENBbHO MOBBICUTH 3(P(PEKTUBHOCTH NEHCTBUS OT-
KPBITOTO JIPEHAXa C MOMOIIBIO BEPTUKAIBHBIX CKBXHH-yCUIUTENeH. [Ipr 3TOM OHM CHMXKAIOT MH-
TEHCUBHOCTb HAIIOPHOI'O IIPUTOKA U CIIOCOOCTBYIOT CO3AAHUIO0 HUCXOAALIMX TOKOB I'PYHTOBBIX BOJI.
3TO BCE MO3BOJIAET YBEIMUYUTh UX JPEHAKHBINA CTOK, YCKOPUTH PACCOJICHUE TTOYB.

Ha 3emiisix, noiBep>KEHHBIX 3aCOJIEHUIO INTyOOKHH JIpeHax 0oJiee MpeAroYTUTENIECH, YeM MeJl-
KW, TaK KaK OH II03BOJISICT:

e yIepKMBaTh I'PYHTOBBIE BOJIbI HA OOJblIeH IIyOHWHE M CleloBaTelbHO 00ecreyrBaTh BO3-
MO>KHOCTB 00Jiee TITyOOKOT0 paccojieHUs! IOYBO-TPYHTOB IPU IIPOMBIBKAX;

e YMEHBIIUTh BO3MOKHOCTh U MHTEHCUBHOCTb PECTaBPALlUU 3aCOJIEHUS 0YBBI;

e YBEJIMUUTH PACCTOSIHHE MEXAY IpeHaMH, oOecreuunBasi 0ojee IOJe3HOE HCIOIb30BaHHE
3€MJIM I10J] TIOCEBBI CEIIbX03 KYIbTYP.

[TosToMy Hamboee pacpoCTpaHEHHBIC Ha CTAPOOPOIIAEMBIX 3EMJISIX PETUOHA TITyOHHBI IPeH
COCTABJISAIOT: OKOJIO 2,5 MeTpa AJIsl peryiIupyomux apeH; 2,5-3,0 MeTpa A rpynnoBbIX JIPeH - Co-
oupateneii; 3,0-4,0 meTpa 1 6oJee ISl OTBOASIINX KOJUIGKTOPOB.

ITpu pacuére paccTOSIHMIA MEXIy IApeHaMHU Hapsiay C JIMTOJOTMYECKUM CTPOCHMEM M IIPOHU-
[[aeMOCTBIO TIOYBOTPYHTOB, YUUTBHIBACTCS MOAYJb JPEHAKHOTO CTOKA, YCTAHOBIIEHHBIH Ha OCHOBE
BOJIHO-COJIEBOTO OajlaHCa, Kak 00bEM IPYHTOBBIX BOJI (Harpy3Ka Ha JAPEHaX), MOAJIEKaIIUi OTBOAY
C IPEHUPYEMOM TEPPUTOPHUH JIJISI TIOAJIEPIKAHHS YPOBHSI TPYHTOBBIX BOJ HA HEOOXOMMOI TiTyOnHE.
Monysb IpeHa)XHOTO CTOKAa O3HAa4YaeT pacxo (OTBEJEHHE) IPEHAXHOM BOJbI B €IMHUILY BPEMEHHU C
onHoro rekrtapa (Ji/cex/ra). Ha opoiaeMbix, OJABEP>KEHHBIX 3aCOJECHUIO 3€MJIISIX, CPEIHETO0BOM
MOJIyJIb JPEHaXXHOTO CTOKa OOBIYHO coctaBisieT, 0,15 n/cex/ra ansa Tsokénbix, 0,20 n/cex/ra ans
cpenHux, 0,25 n/cex/ra 1ist IETKUX IPYHTOB.

Ha crapoopomiaeMbIx 3eMiIsX MpH IITyOUHE ApeH 2-3 MeTpa, pacCTOSIHUE MEXy HUMHU OObIY-
Ho coctaBiger 100-200 m mns Tsokénbix, 200-350 M uig cpennux u 350-500 M a1 TETKUX TPYHTOB.

I'maBHO# 3amauell TOPU3OHTAIBHBIX JAPEHAXKHBIX CHCTEM SBISETCS HEOOXOAUMOCTh CO3/aTh
YCIIOBHSI, 00ECTIEUNBAIONINE TPABUTAIIMOHHBIN OTTOK TPYHTOBBIX BOJ, COOMpPAaEMBIX PeTyIUpYIO-
IIMMHU JIpeHaMH B BOJONPUEMHUKU. C 3TOH 11ebI0 HA KOJUIEKTOpax M JApeHax TpeOyeTcs: CBoeBpe-
MEHHO ¥ CHCTEMHO — «C HU3Yy B BEPX» YAAJIATh BO3MOXKHbBIE OOPYIIICHHUS U OIOJI3HU, TIEPEMBIYKH U
MOJNPYIbl C OJHOBPEMEHHOM OYHMCTKOM OT COpHOW pacTUTENHOCTH W 3aujieHus, oOecreunBas
OecnpernsATCTBEeHHBI OTTOK APEHAKHBIX BOJ. [IpH OCYyIIECTBIEHMH OYUCTUTENBHBIX paboT Ha KOJI-
JIEKTOPHO-JIPEHAXXHON CETH OYEeHb Ba)KHO M3BJIEKATh TPYHT HE C OTKOCOB, a U3 JTHA KOJJIEKTOPOB, TO
€CTh HE B IIIUPbY, & B «TITyObY.

B Toxe BpeMsi OTKpPBITHII TOPU30HTAIBHBINA IPEHAXX HECMOTPS Ha MPOCTOTY M CPABHUTEIHHO
MaJible 3aTpaThl HA €r0 YCTPOUCTBO, KIIACCH(PHUIINPYETCs KaK HE COBEPIICHHBIN, TaK KaK UMEET Psi
CYIIECTBEHHBIX HEJIOCTATKOB CPEeId KOTOPBIX:

e OBICTpasi 3aMJISIEMOCTh W 3apacTaeMOCTh COPHOHM PacTUTENLHOCTBIO, a TaK)Ke TOJBEPKCH-
HOCTB OIOJI3HAM U OOpYIIEHUSM, YTO TpeOyeT OONBLIMX 3aTpaT Ha CHUCTEMAaTHYECKYI0 OYHCTKY U
3armyOJeHue;

e 3aTPYIHUTEIHLHOCTh O0ECIIEUEeHUsI CBOEBPEMEHHON ONEpaTUBHOW OYUCTKHM U 3ariyOsieHUs
JPEH U KOJJIEKTOPOB JUIsl TOJAepKaHU X HE0OXoAUMON paboyeil riryOuHbl (0COOEHHO B YCIOBH-
SIX OIUIBIBAIOIINX FPYHTOB), OMPEACIIAIONICH UX IpEHUPYIOLEee ACHCTBUE;

* OTKPBITBIE JPEHBl U KOJJIEKTOpA, 3aHHMMas OOJBIIYIO IIIOMIA[b, CIIOCOOCTBYIOT IOTEpU
OpOLIAEMBIX 3€Melb, MEIIAI0T MEXaHU3AIMH CEIbX03paboT U ABMKEHHIO TPAHCIIOPTA;

e IIpu OOJBIIOM HOCTYIUIEHUH HAMOPHBIX MOA3EMHBIX BOJ OTKPBITBHIM JpeHaXk He obecredu-
BAaeT JIOCTaTOYHOI'O PACCOJIIONIETO ACHCTBHS M TpeOyeT OOBIINX 3aTPaT OPOCUTENLHONW BOABI IS
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JTOCTIKEHUS] He0OOXOMMOM MeTHOpaTUBHON 3(PPEKTUBHOCTH.
3akiiroueHue
Ha crapoopomaeMbIx 3eMiIsiX pH TIyOuHE ApeH 2-3 MeTpa, pacCTOSHUE MKy HUMH O0BIY-
Ho coctaBisgeT 100-200 M myst Tsxénbix, 200-350 M 115t cpeauux 1 350-500 M i1 IEFKUX TPYHTOB.
Bcé 310 crmocoOCcTBOBaIO HEOOXOAMMOCTH MEPEX0ia Ha TEXHHUECKHA COBEPIICHHBIC 3aKPHITHIE
THUIIBI JPEeHaXka, IepBOHAYAIbHO, BHEAPEHHBIE HA HOBO OCBAaMBaEMbIX, a 3aT€M M Ha CTapoopoliae-
MBIX 3eMJIsiX Y30ekuctana B 70-80 roabl mpoIioro CTOJIETHSI.
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