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1. Heo0x0auMOCTh COBEPIIEHCTBOBAHMS CIIOCOO0OB M TEXHOJIOTHIi OPOLIEHUSA

Pa3nooOpaszue cenbCKOX035MCTBEHHBIX KYJIBTYP, BO3/IEIBIBAEMBIX B PA3IMYHBIX PUPOJIHO-
KJIIMMATHYECKUX YCIIOBUSIX, MPEIONPESIsIET NMPUMEHEHUE PA3THUYHBIX CIIOCOO0B M TEXHHUKHU
oporieHusi. [loBeiieHne TpeOOBaHMA, MPEABABISIEMBIX K CIOCO0AM W TEXHUKE TOJUBOB, B
OCOOEHHOCTHM K KayeCTBY TMOJMBA, DJKOHOMHH BOJHBIX W 3€MEIBHBIX PECYpPCOB,
MPOU3BOUTEILHOCTH TPYJla, OOYCIOBUIO HEOOXOIMMOCTh HE TOJBKO COBEPIIECHCTBOBATH
CYIIIECTBYIOIINE, HO M pa3pabaThiBaTh HETPATUITMOHHBIE CIIOCOOBI M TEXHOJIOTHU OPOIICHHUS.

Bce Oombmryto 3HaUYMMOCTh MPUOOpETAIOT pa3paboTka W BHEAPEHHE HSKOJOTUYECKU
0€30macHBIX, PHEPTO- U PecypcocOeperaronux TeXHONIOorui. [Ipu 3ToM Henb3sl OrpaHUYUBATHCS
OIICHKOHM TOJBKO TEXHHUYECKHUX TMOKa3aTesiel MOJIMBHOW TEXHUKH, a HEOOXO0auM Oojiee MUPOKUI
MOAXO/ K ATOU MpoOJeMe, yIUTHIBAIOIIUNA YCIOBHSI, CIIOCOOBI M TEXHOJOTHUHU TTOJIHBA

COepexxeHHE DHEPrUM W MaTepHAIOB KAk TMPH TPAHCIOPTUPOBKE BOJIBI, TaK U
HEMOCPEJICTBEHHO B MPOIIECCE MOJUBA SIBJISIETCS OMPEACISIIONIMM HAMPABICHUEM B SHEPro- U
pecypcocOeperarmmmnx TeXHOJIOTHAX opolneHus. HoBbie, HETpaIUITMOHHOE CTIOCOOBI OPOIIICHHUS
(karenpHOE W BHYTPUIIOYBEHHOE, CHHXPOHHO MMITYJILCHOE U MHUKPOJOXKACBAHUE, adPO30JIbHOE
YBIIQXXHEHHWE W T. J.), OCHOBAaHHBIC Ha MPEACIBHOM PACCPEIOTOUYCHUH TOKAa BOJBI M MaJIOH
WHTEHCUBHOCTH BOJIOTIOIaYH, JAIOT BO3MOKHOCTh 3HAYUTEIIBHO CHU3UTh MOTPEOHOCTH SHEPTHH.

2. BHyTpUIOYBeHHOE OpolIeHHe

BHyTpuno4yBeHHOe OpOIIEHHE BO3HUKIO JABHO M B HACTOSIIEE BpeMs peanzyercs B
pasUYHBIX  NOYBEHHO-KJIMMaTHYeckuX ycnoBusx. CyTe 3Toro cmocoba  OpOLIEHHS
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYP 3aK/IIOYAeTCss B IOAade ONPEIEICHHOI0 o0beMa BObI
HEINOCPEJCTBEHHO B KOpHeoOuTaeMblii cioil mouBbl. [l 3Toil 1enu paspaboTaHbl U
COBEpILEHCTBYIOTCS pa3iMyHble YCTpOMcTBa M mpucnocoOneHus. B 3aBUCUMOCTH OT ycIOBUM
BOJIONOAAYM CUCTEMbl BHYTPUIIOUYBEHHOI'O OPOILLEHHSI MOTYT ObIThb BaKyyMHbIE, Oe3HAIOpHBIE,
HaropHBIE.

Wnero saxyymnoco BHyTpunouBeHHOro opouieHus BoiiBuHYJI B 1923 1. B. I'. Kopnes. Ero
CYTh 3aKJIIOYAeTCs B YCTPOMCTBE YBIAKHUTEICH U3 OPUCTHIX TPYO, B KOTOPBIX MOIEP)KUBAETCS
OIpeJieNIeHHBI BakyyM, 00eCHeuMBarOlIMi MOCTYIUIEHHE BOJbI B MOYBY B 00bEME, paBHOM
pacxoy ee Ha TpaHCIHpPALHUIO U HcrapeHue. Takas cucremMa J0JKHA paboTaTh aBTOMATHUYECKH,
TaK KaK C yBEJIMYEHHUEM BOJIONOTPEOICHHSI BIAKHOCTD ITOUBbI YMEHBIIAETCS, @ BAKyyM Y CTEHOK
TpyO YBEIMUUBAETCs, U BO3PACTaE€T pacXo] depe3 HOopHucThle cTeHKH TpyO. C yMeHblIeHHeM
BOJIONOTPEOICHHUSI COOTBETCTBEHHO CHMXKAETCS U pacXo] Bojbl. OHAKO JOCTATOUHO IIMPOKOTO
IIPUMEHEHMSI BAKYYMHAsi CHCTEMAa BHYTPUIIOUBEHHOI'O OPOILIEHMSI HE HAILIA.



B 6e3nanopnuix cucremax BHYTPUIIOUBEHHOT'O OPOILIEHUS BO/IA B YBIAXKHUTEIH Yallle BCETO
MOJAETCA M3 OTKPBITOM pacHpenesuTeNIbHOM ceTu. [Ipu 3TOM HEZOCTAaTOYHO YBIAXKHAETCS
MIaXOTHBIA CJIOW IIOYBBI, YTO 3aTPYyAHSET PA3BUTHE CEIbCKOXO3AWCTBCHHBIX PACTCHHUM Ha
HadalbHbIX (ha3ax BEereTarum.

[Ipu nanopmoii nonaye opocUTENBHON BOJABI B YBIAXKHUTENIAX CO3AAIOT HAINOP, BEIUYHUHA
KOTOpPOTO 3aBUCHUT OT IIOYBEHHBIX YCJIOBHUN, KOHCTPYKLHH YBJIQKHHUTEIBHOM CETM M MHOIHX
IpyruXx GaKTOPOB, OTPAXKAIOIIMX OCOOCHHOCTH CHUCTEMBI BHY TPHIIOYBEHHOT0 opomieHus. OOBIYHO
BeIMUYMHA Hamopa Konebiercs B mpenenax 0,5-1,5 m. Manble Hamopsl He 00ECIIEYHBAIOT
KayeCTBEHHOE YBJIA)XHEHHE BEPXHEro IMaxOoTHOro cijiosi nmousbl. [loaToMy Bompoc o BeauunHe
Haropa B YBJIQXXHUTEIbHOU CETH SIBJIETCS IMPEIMETOM HCCIIECIOBAHUN B PA3JIMYHBIX TOYBEHHO-
KIIMMaTHYECKUX 30HaX. BOJIBIIMHCTBO YYEHBIX CXOJITCS BO MHEHUH, YTO MaKCUMAaJIbHBIN HAmop
HE JIOJDKEH MPEeBbINIATh MIyOMHY yKiaaku yBiaaxuureneil Ha 0,2—0,3 M. B mpotuBHoM citydae
BO3MOYHO BBIKJINHUBAHUE MOJIMBHON JKUJKOCTH HAa MOBEPXHOCTH MOYBBI, YTO HEXKENATEIbHO U3
CaHUTAPHO-TUTMEHUYECKUX COOOPaKEHUI.

Cnenyer OTMETHUTH, UYTO HAmoOp CYLIECTBEHHO BIMSIET Ha paclpeaesieHue IOJIUBHON
XKUJKOCTU IO MPO(dUIIO MOYBHI, T. €. Ha (OpMUPOBaHUE KOHTYypa yBiaxkHeHus. [IpoBeneHHbIe
kadenpoir mennopanuu BI'CXA wuccnenoBanus (puc. 23.1) MOKa3bIBAIOT, YTO MPH HEOOIBIINX

Haropax BEpXHUU CJIOW MTOYBBI YBJIAXKHAETCS HEAOCTATOYHO.
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Puc. 23.1. ®opMupoBaHne KOHTYPOB YBIQ)KHEHHS TOYBBI BOKPYT YBIAKHUTEIS

nuameTpoM 50 MM mmof JeiCTBHEM Hamopa:
a-H=025m;6-H=0,50Mm;6—H=0,75m;2c—H=1,0m

Haubonsiiee YBJIIQXKHCHUC HCIIBITBIBAIOT MMOACTUIIAOIINNEC YBJIAXKHUTCIIb CJIOW ITOYBbBI, YTO
MOJXHO pacCMAaTpuBaTb KaK 4YaCTUYHBIC IIOTCPHU MOJIMBHOM KHUIKOCTH, XOTA 4YaCTb €€
BIIOCJICACTBHUU MUCIIOJIB3YCTCA PACTCHUAMHU B IIPOLECCEC BCPTUKAIIBHOTO BJIarooOMeHa. HpI/I
HapaCTaHHUU HaIllopa, HECMOTPA Ha YBJIAXKHCHHUC HHUIKCIICKAIINUX CJIOCB IMMOYBLI, YBCIIMIUBACTCA U
YBJIAXKHCHHUEC [TIOUYBCHHBIX CJIOCB, PACIIOJIOKCHHBIX BBIIIC YBJIAXKHUTCIIA. B nenoM oTHOCHTENIBHBIE
oTepU MMOJIMBHOM >KHJAKOCTH CHHXKAFOTCH. HpI/I JallbHEHNIIEM YBCJIMYCHHUU HAIlopa NpoOUucCXoauT
BBIKJIMHUBAHUEC HAa IMOBCPXHOCTH MOJIMBHOM BOJBI. D10 00BIACHACTCS TEM, 4YTO IIpHU HEOOIBIINX
HaIlopax yBJAXHCHHEC MMOYBLI BbIIIC YBJIAXJKHUTCIIA TPOUCXOAUT TOJIBKO 3a CUCT KAIMWJUIAPHBIX CUJI,
B TO BPEMs KaK B HWIKCJICKAIINUX T'OPU3OHTAX ITOJMBHAA KUAKOCTH IEPCABUTACTCA KAK 3a CUCT
KalmWJUTSIPHBIX, TaK U I'PaBUTAIUOHHBIX CHII. HpI/I MOBBIIICHHUU HAIlOpa B MCPEHOCC MOJIUBHOM
KUAKOCTU HOOIMMOJIHUTCIIBHO YYaCTBYCT TI'PaAUCHT HaAIlOpa, HeﬁCTByIOUlHﬁ BO BCC CTOpPOHLI OT



YBJIIAXKHUTCIIA. Tem HEe MeHee HAIlIOPHBIC CHUCTCMbI BHYTPHUIIOYBCHHOI'O OPOLICHUSA IMOJIYyYHIIN

HanOOJIbIIEe PACTIPOCTPAHCHUE.

3. KaneqasHoe opoiieHue

KanenbHoe opolieHne — MeTo MojauBa, IpU KOTOPOM BOJIa MOAAETCS HEMOCPEICTBEHHO B
MIPUKOPHEBYIO 30HY BBIPAIIMBACMBIX PACTCHUH PETYITHPYESMBIMU MAJIBIMH IMTOPLIUSMHU C TTOMOIIBHIO
no3aTopoB-KanenbHull. [l03BoJIsIeT MOMYyYUTh 3HAYUTEIBHYIO SKOHOMHIO BOJBI M APYTHX
pecypcoB.

KarnenbHbIif TOJIMB MOSBUIICS M CTAJ pa3BHBATHCS Kak criocod opomrenus B M3paunne ¢ 50-x
rr. XX B. Ha rore Poccum kamenbHOE OpOIIEHHE B OBOILIEBOACTBE HA4YaJI0 IPUMEHSTHCA B
MPOMBIIUIEHHBIX MacmTabax ¢ koHna 90-x rr. XX B. [lomoxkutenbHble pe3ysibTaThl Ha BCEX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYpaX M HAa BCEX THIAX ITOYB CIIOCOOCTBOBAIH JHHAMUYHOMY
Pa3BUTHIO 3TOTO CIIOCO0A OPOIICHHs. Y CeX B IPUMEHEHNN KaNeIbHOTO OPOIICHHS PaJUKATIHHO
M3MEHUJI TIOIXO/I K KOMIUIEKCY «BOJIa — TMOYBa — pacTeHHe» Ha (OHE JO3MPOBAHHOTO PEKUMA
CHAOXXEeHUS BOJOW U MUTAHUS, U CIOCOOCTBOBAJI HOBOMY IOJXO/AY B 00JIACTU OPOIIEHUSI.

AHanmM3 TMPUHIUNUAATBGHBIX OCOOEHHOCTEH KamleJIbHOTO OpPOIIEHUS TIOKa3bIBAE€T €ro
OOJBITYI0 TEPCIEKTUBHOCTh. Takasi CHCTEMa OpPOIIECHUS MOXKET OBITh aBTOMAaTH3MpPOBAaHA
HauOosiee motHO. OCHOBHOM MPUHIIUIT JAHHOTO CIIOC00a — MOCTOSTHHOE 00ecrieueHne PacTeHHI
BOJIOM U YJOOPEHUSMHU B COOTBETCTBHUH C GU3NOIOTHYECKON MOTPEOHOCTHIO M TOUHO B TpeOyeMoM
KOJIMYECTBE C TIOMOIIBIO TOUCYHBIX MUKPOBOIOBBITYCKOB-KaMeIbHUIIL. [Ipr 3TOM IToTepu BOBI Ha
ucnapeHue 1 (puiabTpalnnio MUHUMANbHbIE, YTO 0COOEHHO BaXKHO U1 PaiiOHOB C OrPaHUYEHHBIMU
BOJHBIMU pecypcamu. KamenpHbIM OpOIlIEHHEM I0YBa YBJIAKHAETCS B 30HE MAaKCUMAaJIbHOIO
pa3BUTHUSL KOPHEBOM CHCTEMBI PAaCTEHMM, I/ie MOJACPKUBACTCS XOpOIIasi a’dpanusi, MOCKOIbKY
BOJIa TMEPEIBUraeTcsl OT KameJbHUIBl MO0 MOYBEHHBIM KaNMWJUISIpaM, HE BBITECHSS BO3OYX W3
MakKpoIop.

B kopueoOuTaempblii ClOW BOAAa TMOAAETCS IIOA OMPEICICHHBIM HAIMOpPOM II0 CETH
PacCroJIOKEHHBIX Ha IOBEPXHOCTH WM BHYTPU IOYBBI ILIACTMACCOBBIX TPYOONpPOBOIOB C
MTOMOIIBI0 MUKPOBOJIOBBIITYCKOB-KanelbHULl. Boty moaaot execyTouHo (B TeueHue 3—4, nHoraa
12 4) oyenp MambiM pacxoaoM (0,9-9,1 i/4), yTo obecmeuymBaeT MeICHHOE (KameiabHOE)
MOCTYIUICHHE €€ B [TIOYBY HEMOCPEICTBEHHO OKOJIO paCTeHUI. B HEKOTOPBIX ciyyasix BOAa MOXKET
M10/1aBaThCs HEMPOJOHKUTENILHOE BPEMs OJIMH pa3 B HECKOJIBKO CYTOK.

W3HauanbHO KamelnbHOE OpOIIEHUE TMONYyYMIO PpaCHpOCTpaHEHHE B  TEIJIMYHOM
MIPOU3BOJICTBE, HO B HACTOSIIEE BPEMs YK€ IIMPOKO UCIOJB3YETCS U B OTKPHITOM TPYHTE s
BBIPAIIMBAHUS OBOIIEH U MJI0JOBOATOHBIX KYJIBTYP.

CucremMbl KamneibHOTO OPOLIECHHUS OTKPBITOTO TPyHTa IIeIeCO00pa3HO HCIONb30BaTh MPHU
BO3JICNIBIBAHUN BBICOKOPEHTA0ENbHBIX MHOTOJIETHUX HACaXJIeHUH (caibl, BUHOTPAIHUKH,
SATOJHUKH) U TPU OTPaHUUYEHHBIX BOAHBIX pecypcax. VX pexomeHiyercs pacmoiaratb MHpu
HAXO0XJICHUU TMPECHBIX MOJ3EMHBIX BOJ Ha TyOMHE HE MEHee 2 M, a MUHEPAJIM30BAHHBIX — HE
MeHee 4 M; Ha y4acTKax CO CJIOXHBIM penbedoM u npu ykiaoHax Oomnee 0,05; Ha paBHUHHBIX
ydacTKax, Kak TpaBHJIO, C JIETKUMHU TOouBaMHU (TIECUaHBIMH, KaMEHHCThIMH). KadecTBo
UCIONb3YeMbIX BOJ (TIOJ3EMHBIX M TOBEPXHOCTHBIX) JOJDKHO YAOBIETBOPATH OOIIMM
TpeOOBaHUSAM K OPOCUTEIBHOM BOJIE U TEXHUUYECKUM TPeOOBAHUSAM MIPUMEHIEMOT0 000pYIOBAHHSL.

Onemenmol cucmemvl KaneibHozo opoutenus. Kak mrobas MHKeHepHas KOHCTPYKLUS,
crcTeMa KarejabHOrO OPOIICHUsST HIMEET CBOM COCTAaBHBIC IeMeHTHI (puc. 23.2):


https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5

UCMOYHUK 8000CHAbICeHUs — KaHall, 0acCeH MU CKBAXXHHA, OTKYAa IPOU3BOAUTCS 3a00p
BO/IbI;

HACOCHAsA CMaHyusl U 60003aO0p — TpeIHa3HAYEHBI 1711 3a00pa BOJIbI U3 UCTOYHUKA,

cmanyus 6000n0020mo6Kyu — TpPEJIHA3HA4YeHa M JOBEICHHMsS KadecTBa BOJBL 10
YCTAHOBJICHHBIX IIAPaMETPOB. B 3aBUCUMOCTH OT HaJIM4YUs B BOJE ONPEICICHHBIX IIPUMECEH U
BEJIMYUHBl OPOIIAEMOW IUTOMAAW (QHIBTPAMOHHAS CTAaHIMS MOXET BKIIOYATh CETYATHIC,
TMCKOBBIE, TPAaBUITHBIE, THIPOIMKIOHHbIE (DUIBTPHI MM UX KOMOHHAIINY;

y3en @Hecenus yOoOpeHuti — NpeJHAa3HAYCH Ul JO3MPOBAHHOIO BHECEHUS COBMECTHO C
IIOJINBHOM BOJIOM YJOOpEHUI U CPECTB 3alUThl pacTeHUIl. MOXKET COCTOATh U3 y100pUTENIbHOMN
TOJIOBKM W HH)KEKTOpa HIIM J03aTPOHA, 4 TAaKXe EMKOCTH I IPUTOTOBJICHHMS PacTBOpPA
yI00peHui;

KOHmMpo/iep — YCTPOMCTBO MAJisi aBTOMATUYECKOTO KOHTPOJS M YIpaBlieHUs paboToit
CUCTEMBI KaIleJIbHOTO OPOIICHUS;

pe2ynsamop 0aenenus — yCTPONUCTBO JUIsl MOJIEPKAaHUS ITOCTOSIHHOTO JAaBJICHUS B CHCTEME
COTJIACHO MAaCHOPTHBIM JIAHHBIM;

opocumenvHvle mpyoKU unu JeHmsl — KaleJdbHble JMHWM, YKIAJbIBAEMbIE I10 JIMHUSIM
MTOCAJKN OPOIIAEMBIX PACTEHUH NapaJUIeIBHO APYT IPYTy COIIACHO TEXHOJIOTHH U COEAMHEHHBIE
C TMOIMEPEYHON MarucTpaibio TpyOoonpoBoaa;

aMummepsl — KaleJIbHUIIb! (KalelbHble YBIAKHUTENN) CKPEIUIEHHBIE ¢ TPyOOImpOBOAOM
WY COCTAaBJSIOIINE C HUM €AMHOE II€JI0e, B 3aBUCUMOCTH OT KOHCTpyKIMHU. MIX Ha3HauyeHune —
JI03UPOBAaHHBIN BBIITYCK BOJBI U3 TPYOOIIPOBO/IA B HEOOIBIINX KOJINYECTBAX.

esrpanng
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Puc. 23.2. [lpyHnunuansHas cxeMa CUCTEMBI KareJIbHOTO OPOIICHUS

bazoBas KOMIUIEKTausi CHCTEMBl KaleJIbHOTO OpPOIIEHHUS COCTOMT M3 HMCTOYHHKA
BOJIOCHAO)KEHHs, HACOCHOTO OOOpYyJIOBaHHs, CTaHLIUU BOJOIOJIrOTOBKH, Yy3Jla BHECCHUS
ynoOpenuii (pepruranun), peryasiTopa AaBiIeHUs, KOTOPbI peKOMEHyeTCsl YCTaHABIMBATh IIPH
JaBJICHUW B HANIOPHOM ceTu Oonee 2,5 atMocdep, MaruCTpaltbHOrO HAIOPHOTO TPYyOONpoBO/a,
pa3BOAAMIMX (TIOJMBHBIX) TPYOONPOBOJOB, KalelIbHHL, COCIUHHUTEIFHOH U  3arlopHON
(bYypHUTYPBI, BO3AYIIHOTO KJalaHa, KOTOPBIH MpeJHa3HauyeH Ul BHITyCKa M BITyCKa BO3/IyXa B
CHCTEMY OpPOLLIECHUSI.

JIONOJTHUTENBHO CHCTEMa MOXKET COoJepXkaThb Y3JIbl aBTOMATHYECKOIO KOHTPOJIS H
yIpaBJIEHUS] CUCTEMOMH, a TaKKe y4eTa pacxoja BOJIbI.

Tpebosanus Kk ucmouynHukam 6000cHab’cenus. JIisl KanelbHOTO OpPOIIEHUS HCIIOJB3YIOT
BOJ1y €CTECTBEHHBIX M HCKYCCTBEHHBIX HCTOUHMKOB. COrJIacHO MPUHATOMY HOPMAaTUBY KauyecTBO
MOJI3EMHBIX U MOBEPXHOCTHBIX BOJI, HUCIOJb3YEMBIX JJIS KalleJIbHOTO OpPOIICHUs, J0JIKHO
yIIOBJIETBOPATH OOIIMM TpPeOOBAaHUS K OPOCHUTENBHOW BOAE M TEXHUYECKUM TpPEOOBaHHIM
IIPUMEHSAEMOr0 000PY0BaHUS.



[IpuronHocTs BOABI IJIsl KaleJIbHOTO OPOILICHHUS OLICHUBAIOT MO CTEMEHU €€ BIIUSHUS HA
TPYHT, Ha PacTEHUE ¥ AJIEMEHTHI OPOCUTENILHON ceTu. [l obecnieueHuss O€30MacCHOCTH MOJIMBA
OILICHKY IPUTOIHOCTH BOJIBI 10 CTETICHU BIUSHUS HA TPYHTBI U PACTEHUS TPOBOJISAT IO KPUTEPUSIM
€€ KayecTBa, UCIIOJIb3Ys CIEIYIONIME TOKA3aTelIn:

— o0I1asi MUHEpaJIU3aIusi, MT/JI;

— KOHIICHTPAIUsI TOKCHYHBIX HOHOB, MI'-9KB /JI;

— OTHOIIICHHE CYyMMBI KATHOHOB HATPUS U Kalius (MT-9KB /JI) K CYMME BCEX COJICPIKAITUXCS
KaTHOHOB (MT-3KB /1), %,

— OTHOIICHWE KOHIICHTPAIMU KATHOHOB MarHvs (Mr-3KB/J) K KOHIICHTpAIlMH KaTHOHOB
KabIus (Mr-3kB/m), %;

— conepxkanue annoHoB xJopa (Cl), Mr-sks/i;

— conepxkanue cynbdaTtoB (SOs), Mr-3KB/IT;

— conepxanue kapoonaroB (HCO3z), Mr-sks/i;

— MIEJIOYHOCTh OT HOpMasibHBIX KapOoHaTtoB (COs3) u TokcuuHas menounocts (HCOs —
CO2+), Mr-2KB/;

— peakuus pH;

— TEPMOJIMHAMHYECKUE TTOTCHITHAIIBI;

— TeMriepaTtypa Bojsl, °C.

[IpuromHOCT, BOJBI JUISI OPOIIEHHUS CEIIbCKOXO3SMCTBEHHBIX KYJBTYp OMpPEISIsSeTCs
CJIEIYIOIMMH MTOKA3aTeIISIMHU:

— o0mas MuHepanu3alus cojeil: Ha MoyBaX C BOJHO-(PU3UYECKHMMH CBOICTBaMH,
OTIpEeAETSIOUIUMU BBICOKYIO MIIOTHOCTh, HU3KYIO BOJAOIPOHUIIAEMOCTh ITOYBEHHOT'0 MPOGHIIS — 10
50 Mr-skB/i; Ha MOYBaX OCTPYKTYpPEHHBIX, 00JaJaolIMX BBHICOKOW BOJONPOHHUIIAEMOCTBHIO, a
TaKKe C BBICOKUM COJIEP)KaHHEM Tymyca — 10 85 MTI-3KB/JI; Ha MECYaHBIX MOYBAX C XOPOIICH
JTPEHUPOBAHHOCTHIO — 110 200 Mr-3KB/II;

— IIETOYHOCTH: A0 1,25 MTr-3KB/J — BO/Ia IPUTOAHA JJISI OPOIICHUS BCEX THUIIOB MOYB; OT 1,25
10 2,50 Mr-3KB/J1 — TOJIBKO IS OPOIICHHUS KUCIIBIX ITOYB;

— coJlep’KaHHe TOKCHYHBIX BEILIECTB HE JOHKHO MPEeBbIIIaTh HOpM, ycTaHoBIeHHbIX CTh
1118 u CanlluH 10-124 Pb «COopHUK CaHUTapHBIX NPABWJI W HOPM II0 IHUTHEBOMY
BOJOCHA0KEHUION;

— aktuBHag peakuus pH: npu pH ot 6 10 8 Bosa mpuroaHa Juis OpouieHHs BCeX MOYB; MpU
pH > 8 — Tonbko U1 opolIeHus: KUCBIX ouB; npu pH < 6 — TOIBKO AJI OPOIICHUS IETOYHBIX
MOYB;

— TemrepaTypa: Ajs OBOIIHBIX U IJIOJOBBIX KyJIbTyp — He Hibke 14 °C; sl CEeHOKOCOB U
JONTOJIETHUX KYJIbTYpHBIX acTOuml — He Hinke 8 °C.

[Ipu BBIOOpE UCTOYHHMKA OPOIIECHHUS HEOOXOAUMO HCXOAUTH U3 TEXHUKO-DKOHOMHYECKOTO
CpaBHEHHMsSI BApUAHTOB.

4. A3po30JibHOE YBJIasKHEHHE
[IpyunHON pE3KOro CHMKEHHS YPOXKaHOCTH CElIbCKOXO3AHCTBEHHBIX KyJIbTYp 4YacTo
ABIISIETCS 3acyXa — MOYBEHHasl M aTMocepHas. ATMocdepHas 3acyxa HaOJIt01aeTcsl IPU BHICOKOM
TeMIepaType M HHM3KOW BI@KHOCTUM HPU3EMHOrO CJIOS BO3AyXa JaXe NpU 3HAYUTEITbHOMN
BJIQKHOCTU IIOYBBL. YBEIUYEHUE TeMIlepaTypbl BO3AyXa BBIIIE OIPECICHHOIO Ipenena
NPUBOAUT K TPEKpaIleHHI0 (OTOCHHTE3a U BBI3BIBAET PE3KOE CHUKEHHE MPOILYyKTHUBHOCTU



pactenuii. Kpome 5TOro, mpu HHU3KOM BIIAXXHOCTM M BBICOKOM TeMIIEpaType BO3JlyXxa Ha
9BANlOTPAHCIUPALIMIO 3aTPAYMBAETCS N30BITOYHOE KOJIMYECTBO [TIOUBEHHOM BJIary.

Lenp a3po301bHOro (MEJNKOAUCIEPCHOTO) YBIAXKHEHHUS — CHU3UTHh TEMIEparypy u
MOBBICUTH BJIAXKHOCTh MPH3EMHOrO CJIOS BO3JyXa, 4TOOBI CO3/1aTh Oosiee OJIarompHsITHBIA s
pa3BUTHS pacTeHUH MHKpO- U (uToknumar. OCHOBa METOAA 3aKJIIOYAETCS B MEPUOANIECKOM
00paboTKe pacTeHUH MEIKOPACIBIICHHOW BOJOW ¢ AuaMeTpoM enuHu4HON Karm 100—-600 Mk
(MukpoH). Takoe yBIa)KHEHHE MPOBOJUTCS TOJBKO B YKApKUE CyXue JIHU, KOI/a TemIepaTypa
BO3/lyXa U JINCTHEB MPEBbIIIAET (PU3NOJOTMUECKH ONTUMAIbHYIO JUId JaHHOM KynbTypsl. Hopma
pa3zoBoro Bo3jaelicTBHS Ha pacteHus cocraBiser 100-500 m/ra B 1 9 B 3aBHCHUMOCTH OT
TEMIIEpaTypbl U BIAXKHOCTH BO3yXa.

5. Cyouppuramnus

K cybuppuranun (Ha3zpiBaemoid B benapycu NOANOYBEHHBIM YBIIAQXKHEHHEM) OTHOCST
croco0, mpu KOTopoM TpeOyemoe ajsi pacTeHHIl KOJIMYECTBO BJIarM B KOPHEOOWTAaeMbI CIIOMN
MI0/Ia€TCsl IO MOYBEHHBIM KallWJLIIpaM OT MCKYCCTBEHHO YIIPaBIISIEMOro (MOJIEpKUBAEMOr0 Ha
3aJJaHHOW ITyOHHE) YPOBHS I'PYHTOBBIX BOJI.

HckyccTBeHHBIH TOABEM YPOBHSI TPYHTOBBIX BOJ MOXKET OBITh OCYIIECTBJICH OJHUM W3
CIIEIYIOIMUX MyTei: nuio3oBaHUEeM (MOANOpPOM) COPOCHBIX, APEHAXKHBIX M OPOCHUTEIBHBIX
KaHaJIOB; IMoJa4el OpOCUTEIbHOW BOJbI B IOTJIOLIAIONINE KOJIOALBI MM MO Hape3aHHbIM Ha
MaccuBe CWJIbHO (PUIBTPYIOLIIMM KaHajdaMm; IO IPOJIOKEHHBIM Ha OIpEe/eJIeHHON TIiyOuHe
TpyO4aThIM YBIIAXKHUTENSM; CIUIOUIHBIM 3aTOIUICHHEM IIOBEPXHOCTHU IIOJIS; YMEHBIIEHHEM
€CTECTBEHHOT'O OTTOKAa I'PYHTOBBIX BOJI; MOJINMUTHIBAHUEM BEPXHHMX CIIOEB IOYBBI HANOPHBIMU
apTe3uaHCKMMM BOJIaMU Yepe3 IPOPE3aHHbIE «OKHA» B BOJOYIOPE.

B benapycu mumpoko pacmpocTpaHeHa CyOuppuranus ¢ IOMOILBIO ILUIIO30BAHUS Ha
OCYILIUTENIbHO-YBJIQ)KHUTEIIBHBIX CHCTEMaxX C OJM3KUM 3aJeraHueM K IIOBEPXHOCTH IOYBbI
XOPOIIO (PUIBTPYIOLIETO MOACTHIIAIOIIETO clI0sl. OT BHYTPUIIOYBEHHOT'O OPOLICHHUS IIIJI030BaHNE
OTJIMYaeTCs HEOONbIIUMH KallUTaIbHBIMU BJIOKEHUSMHU, HO BMECTE C TEM U HEPABHOMEPHOCTHIO
YBJIQXXHEHHs I10YB, BBICOKOH HHEPIHOHHOCTHIO M HEBO3MOXHOCTBbIO PEryJIMpPOBATH BOIHBIM
PEKUM IIOYB B IOJHOM COOTBETCTBMHU C MOTPEOHOCTSMHU BCEX BO3JEIBIBAEMBIX HA OCYIIAEMOM
MacCHBe KyJbTYpP.

6. MuKkpoao:KIeBaHne

Hmnynvcnoe 0odicoesanue 103BOIIAET MOAJEPKUBATE ONTUMAIbHYIO BIAKHOCTb IOYBBI B
TEYEHHUE BCEro BEreTAalMOHHOI0 EPUO/a, CO3/1aBaTh ONTUMAJIBHBIHN JUIs pacTeHU MUKPOKIMMAT
IIPU CHI)KEHUH PACXO0/ia BOJIbl HA €AMHUILY IPOAYKIUH, TIOJIHOCTBIO UCKITIOYUTH 00pa30BaHUE JIyK
U 5pO3UI0 NOYBBl. HakoIJIeH MOJIOKUTENbHBIH ONBIT MO NPUMEHEHUIO 3TOH TEXHOJIOTMU B
pa3IUYHBIX PErMoHaxX IpPU BO3JIEJIBIBAHUU OBOILEH, Yasi, GPYyKTOB, JIOLEPHbI, CBEKJIbl U APYTUX
KyJbTyp. IIpupocTt ypoxasi Ip1 3TOM CYIIECTBEHHO BBIIIE, YeM MPU OOBIYHOM JJOXKIEBAHUU.

Hmnynvcnoe 0ooicoeéanue — OJHO U3 HOBBIX IPOTPECCUBHBIX TEXHOJIOIMUYECKHX
HanpaBieHui B opomeHMH. OHO 00ecreuynBaeT 4yacThle MOJIMBBI NMPH OYEHb MaJbIX Pa30BbIX
MOJIUBHBIX HOpPMax, TEM CaMbIM TO3BOJISISL PErYJIMPOBATh MHUKPOKIMMAT, MOIAECPKUBATH
OTHOCHUTEJIbHYIO BJIAKHOCTh BO3/JyXa Ha BBICOTE PACTEeHMH B OJAronpHATHBIX Mpenenax Mpu
CHIDKEHMH MaKCUMaJIbHOM TeMIepaTypbl B HanboJee skapKue nepruoibl AHA B cpeHeM Ha 23 °C.

Cunxponnoe umnynvcnoe Ooocoesanue (CHUJl) mo3BosNseT OCYLIECTBUTh MPHHIIUI
«HENPEPBIBHOI0» CHA0XKEHHUS CETbCKOXO3AWCTBEHHBIX KYJIbTYp BOJOH Ha NMPOTSKEHUU BCETO
BEreTAlMOHHOIO MEPHOAa B COOTBETCTBHM C XOJIOM MX BojomnoTpebnenus. IIpuBoaurcs oHo



MMITYJIbCHBIMH amiiaparaMyd HOBOTO TUIA, pabOTAIONMMU 110 CUTHAJIAM TIOHWKCHUS JABJICHUS B
HarnopHo# cetu. PaGoTratoT anmapaTsl OTHOBPEMEHHO Ha BCEH IUIOIIAAN B PEKUME HEMPEPHIBHO
YepeayIoUXCcs Tay3 HAKOIUICHHUSI B THAPOMTHEBMOAKKYMYJIATOPAX U TEPUOJ0B BBIOpOCA BOJBI
MOJlT BO3JEHCTBMEM  CXaroro Bo3ayxa. UYToObl obOecneuuTh BOAOMOAAYY, PpaBHYIO
BOJIOTIOTPEOJICHUIO CEIbCKOXO3AUCTBEHHBIX KYJBTYpP, NMPOJOKUTENFHOCTh Tay3 HAKOIUICHUS
nomkHa ObITh B 50—200 pa3 GoJbIle MeproIOB BHIILIECKA BOBI; CPEIHSS HHTCHCUBHOCTD JTOMK IS
ipu 3toM coctasisiet 0,01-0,002 mm/MuH.

Ilpuzemnoe Ooowcoesanue. Ha KauyecTBO OOBIKHOBEHHOTO JOXKJEBaHUS  OOJIBIIOE
OTPHIIATEIIFHOE BIMSHUE OKA3bIBAET BETEP, KOTOPBIHA, KPOME TOTO, YBEITUYMBACT OOIINE MTOTEPH
BOJIBI IIPHU T0KJeBaHUU. [109TOMY 1UTs1 OpOIIaeMoro 3emiie/IeNns B 3aCyIIJIMBBIX 30HAX C YaCTBIMU
OOJIBIIMMH CKOPOCTSIMH BEeTpa M HHU3KOW BIIAXHOCTBIO BO3JyXa pa3paboTaHa TEXHOJIOTHUS
MPHU3EeMHOT0 JoXkIeBaHus. CyTh ee 3aKITI09aeTCs B TOM, YTO BOJA pa3OphI3rUBaeTCs Ha BBICOTE HE
6osee 1 M OT MOBEPXHOCTH MOYBBL. ITO MO3BOJISIET IOKAEBAIbHBIM MAllTUHAM padoTaTh MPH BETPE
1o 12 M/c 6e3 CylIecTBEHHbBIX OTEPh BOJBI.

[Ipu3eMHOe MOKJIEBaHUE MOXHO IPOBOJUTH CEPUHHO BBITYCKACMBIMH JIOKJICBATBHBIMHU
ycrpoiictBamu  (JJJA-100MA, «®perat», «Kybanb» H T.1.) myTeM HX COOTBETCTBYIOIIETO
nepeobopynoBanus. Hanmpumep, npu nepeodopyaoBanuu JJJA-100MA noxneBanbHbIe HaCAIKH
3aMEHSIOTCSl IIJIAHTOBBIMH BOJIOBBITyCKaMH. OCTallbHBIE Y37l COXPAHSIOTCS TOJIHOCTBIO.
[lepeoOopynoBaHue STOH MAIIMHBI IS TMPU3EMHOTO OXICBAaHUS IO3BOJISIET TIOBBICUTH €€
MIPOU3BOIUTEIIBHOCTh, YMEHBIIIHUB ITOTEPH BOJIBI HAa ucnapenue 10 20 %.

Tlookponosoe dodicoesanue. IloagkpOHOBOE 0K ACBAHUE, IO CPABHEHHUIO C OOBIYHBIM, OOJIEe
SKOHOMHUYHO IO 3aTpaTaM SHEPrUd U BOJbBI, OHO TO3BOJSET MOJY4YUTh NpPUOABKY Yypokas
m1010BbIX KyJIbTYp B 20—40 %. [IpumMeHnseTcs npu OpoIIeH!H CaioB.

Jlis  TOIKPOHOBOTO  JIOXKJIEBAHUS HCIOJNB3YIOTCS  MajopacXoJHble JOXKIEBaJIbHbBIE
MUKpPOHACaK{, PACHOJIOKEHHBIE MOJ| KPOHOM, AEWCTBYIOUINE MOJ HEOOJIBIIMM JaBICHUEM U
o0ecrieurBaoIIMe KadyecTBEHHOE pacmblieHue Ao0xAs. [Ipm TakoM H0KJIE€BaHWUU JIMCTOBAs
MMOBEPXHOCTh PACTUTEIbHOCTU HE YBIAXHIETCA, MPU STOM CHHXKACTCS PACIpOCTpPaHEHUE
rpuOKOBBIX 3a00JIEBaHUH, C JIMCTHEB HE CMBIBAIOTCS CPEJICTBA 3AIIUThl PACTCHHM, YMEHBIIAIOTCS
MOTEpH BOJIbI HA HCTIAPEHUE.

YVenaoicnenue npusemnozo cnos 6o3dyxa. B 3acynuuBbIX pallOHaX Ha YpOXKaHOCTh
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP KaKk Ha OOTapHbBIX, TAK U HA OPOIIAEMbIX 3€MJIIX B 3HAUUTEIHHON
CTETNIEHU BJMSIIOT CyXOBEU U MbUIbHBIE Oypu. CTeneHb MOBPEXKICHHS KyJIbTYp 3aBHCHUT OT
WHTEHCUBHOCTH U MPOJODKUTENBHOCTH CyXOBeeB. PacTeHHss MOryT MepeHOCUuTh 0e3
HeoOpaTUMBIX TOBPEXKACHUH cabble CyXOBeH B Te4eHHEe 4—6 CyT, a 04eHb HHTEHCUBHBIE — TOJIBKO
HECKOJIBKO YacoB.

B 60opvbe ¢ cyxosesamu naubomnpliee 3HaueHUE UMeeT oporieHne. OObIYHOE OpOIlIeHUE, B
TOM 4YHCIIE U JIOKJEBAHUE, CMSATYACT AeWCTBUE aTMOC(HEPHBIX 3aCyX, HO MOJHOCTHIO CHSATH MX
BIIUSIHUE, OCOOEHHO MPH CUILHBIX CYXOBEsIX, HE MOXKET.

Opnako Hanbosee KapAMHATBHBIM PELIEHUEM MPOOIEeMBI 0 60pbhOe C CYXOBESIMHU SBISETCS
a’p030JIbHOE YBIAXKHEHHE, TPUMEHSIEMOe Ha KPyHmHBIX MaccuBax. OOpa3oBaBiieecs: Ipu TaKOM
a’p030JIbHOM YBJIXKHEHUH OTPOMHOE OOJaKO METKOAMUCIIEPTUPOBAHHOW BOJBI MEpPEMEIIaeTCs
BETPOM U MOKPBIBACT OOJBIIYIO TUIONIA b, CHIDKAS TeMIIepaTypy MPU3EMHOTO CJIOS M MOBBIIIAs
OTHOCHUTEINIbHYIO BIKHOCTh BO3/IyXa.

B benapycu cyxoBen BcTpewaroTcsi kpaifHe penko. Ho 31ech ecTh apyras OnacHOCTb.



PanHyne u mo3nHUEe BECEHHHME 3aMOPO3KM YacTO CHIKAIOT yposkail (MM BOOOIIE MPUBOIAT K
ru0enn) OBOLIHBIX KYJBTYp, STOAHWKOB, BUHOTPAIHUKOB M €aa0B. [lJIsl 3aluThl pacTeHUil OT
3aMOpPO3KOB MOXKHO IIPUMEHATH CIEAYIOIIUME Pa3HOBUIHOCTU IIOJUBOB JI0XKJACBAaHUEM:
MPEI3aMOPO3KOBBIE MIIH MPEIYyIPEeIUTEIbHbIC, IPOBOIMMBIC 3a0J1arOBPEMEHHO, /10 HACTYIUICHUS
3aMOPO3KOB; TOJIMBBI OXJIAJUTEIbHbIE, YTOOBI CIIBUHYTh CPOKH HACTYIUICHUS (a3bl IIBETCHUS Y
IJIOIOBO-SITOJHBIX KYJBTYp; HPOTHBO3aAMOPO3KOBBIE, OCYLIECTBIISIEMBIE HEIOCPEICTBEHHO B
nepuoy 3amopo3koB. Hanbosiee Hafe)keH U MPaKTUYECKH OTpabOTaH MOCIEAHUI METOI.

lIpomusosamopo3koeoe 0odcoeeanue OCHOBAHO Ha BBIJICICHUU WIM IMOIJIOUIEHUM TeIula
IIPH TepPEeX0/1ax BOABI U3 OJHOTO (Pa30BOTO COCTOSHHUS B JPYToe, HAIPUMEp, U3 KHUIKOTO B TBEPI0E
WIKM K3 ra3zoo0pasHOro B KUAKOE. YBIAXKHEHHE IIOYBbl YBEJIUYMBAECT €€ TEIJIOEMKOCTh U
TEIIONPOBOJHOCTh, YTO CIIOCOOCTBYET HAKOIUICHUIO B HEM TeIuia 10 3aMOPO3KOB, a TaKKE €ro
nepeaye K MOBEPXHOCTH MOYBBI U3 OoJiee TIIyOOKUX TEIJIBIX CJIOEB B MEPUOJ 3aMOPO3KoB. Bo
BpeMsl 3aMOPO3KOB TEMIIEpaTypa MCIOJIb3YEMOM Ha MOJMBE BOJAbI OOBIYHO 3HAYUTEIHHO BBILIE
TEMIIEPaTypsl IMOYBBI U IPU3EMHOIO CJIOS BO3/1yXd, MO3TOMY I0Ja4a OPOCUTEIBHOM BOJBI YK€
CHOCOOCTBYET MOBBIIIEHUIO TEMIIEPATYPHI CPe/bl OOUTAHUS PaCTEHUI.



