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Ha ocHOBe cmCTeMaTM3alliyd M CHCTEMHOTO aHajH3a KOHCTPYKIMH CHCTEMBI
KaIleJIbHOT0 OPOLICHUS pa3paboTaHa Oe3HAIIOpHAS CHCTEMa KalleJIBHOTO OpOIIESHHS
(BCKO) 1151 cenbCKOX035HCTBEHHBIX KyIbTYP H METOJONOTHIECKOE 0OecIicueHIe UX
C 1eNbI0O ONPEICNCHUS IIapaMeTPOB ONTHMM3ALMH HOPMBI BOJONOJAYH B

COOTBETCTBUH C OMOJIOrHYECKHMH 0COOECHHOCTIMU paCTeHI/II‘/’L

On the basis of systematization and analysis of the systems of construction of
the system of tiny irrigation the 6e3namopHas system of tiny irrigation (BCKO) for
agricultural cultures and methodological providing are worked out them with the
purpose of determination of parameters of optimization of norm of Bomomomaum in

accordance with the biological features of plants.

AxTyanbHOCTb. B Hacrosiiee BpeMs OCHOBHas 4acTb 3eMenb KazaxcraHa,
HOAJCKAIIMX OPOLIEHUIO, pACIOJIOKEHAa Ha INPEArOpPHbIX U PaBHUHHBIX
reorpaMYeCKHX 30HAX, KOTOPHIE OPOIIAIOTCSA [TOBEPXHOCTHBIM CIOCOOOM M HMEIOT
pAA HEJNOCTaTKOB,  TJIABHBIMM M3  KOTOPBIX  SIBISIOTCA: 60nbI1I0H
HEIIPOM3BOJUTENILHBIH PACX0J] IOJMBHOW BOJbI, BO3HHMKHOBCHHE HPPUTAllMOHHOM
3pO3UM T0YB ¥ HH3KUH YPOBEHb aBTOMAaTH3allUM B MEXaHU3aIUH TeXHOJIOIHYECKOTO
Tporecca Mpy MOJHBE CETbCKOXO3IHCTBEHHBIX KYIBTY.

CymiecTBylOT — pa3iu4Hble cucTeMbl KanensHoro opowmenus (CKO),

IpPUMEHEHHE  KOTOPBIX B OpOLIEHHE  CEIbCKOXO3AHCTBEHHBIX  KYNIBTYp

3



OTPaHHYHMBACTCS PALOM IPUYMH, OCHOBHBIC M3 KOTOPHIX SBIIOTCA: MOTPEOHOCTH B
TOHKOI OWYHCTKE TIIOJMBHOM BOABI, HEOOXOMMMOCTH OMOJTHUTEIBHOTO HACOCHO-
CHJIOBOTO 00OpYJOBaHHMS MW CHEIHAIbHOM CHCTEMBI YIpaBieHHs, 4TO TpedyeT
OO0JIBIINX KATUTATIOBIOKEHHN OT PePMEPCKUX U KPECTHIHCKUX X03stiicTB [1-2].

Iean padoTsl - pa3paboTka KOHCTPYKIUHN O3HATIOPHOM CHCTEMBI KAIEIBHOTO
opoutenust (BCKQO) ans  cenbCKOXO3SICTBEHHBIX — KYJIbTYp, HE TPeOyromumx
JIOTIOJIHUTENIBHOI'O ~ HAaCOCHO-CUJIOBOTO ~ OOOpYHOBaHUST W OOECIICYMBAIOIIEIO
pPaBHOMEPHOE pacHpeAeieHHE BOIBI IO THHE MOJMBHOTO TPYyOOIpoBoa.

PesyabTatsl uccaegoBanusi. Ha ocHOoBe cucTeMaTusall U CHCTEMHOTO
aHanm3a KOHCTPYKIMH M KOHCTPYKTHBHBIX PEUICHHI ONpeneNeHbl JOCTOMHCTRA,
HAJICXKHOCTh W CYNIECTBYIOIIME HETOCTATKH KaIleIhbHOH CHCTEMBI HCIIONIB3YEMBIX
JUIS  OpOLICHUS CENbCKOXO3SMCTBEHHBIX KYJNbTYp B Pa3IMYHBIX IPHPOIHO-
KIUMATHIECKUX 30HAaX [3], KOTOpble IOKa3aJid BO3MOXKHOCTH pa3paboTku
6e3nanopHoit cuctemsl kanensHoro opomenus (BCKO) [4].

Texauueckum pemwerneM BCKO sBusgercs ynpoIieHHE KOHCTPYKIHU
KareJbHUIBI, U CHHXXEHHE CTOMMOCTH CHCTEMBI, TPYJOEMKOCTH €€ 00CITyKHBaHUS U
MOBBIIIICHUE HAJCKHOCTH PadOTHl KameydbHUL. Ui 3TOro, IUTYLEp KareIbHHUIIBI
CHCTEMBI cHa0xeHa KPBIIIKOH, UMEIOLIHH KOHUYECKHI BBICTYII,
B3aUMOJICHCTBYIONIMH C BBIXOJHBIM CEUCHHUEM pEe3UHOBOH TpyOKM M cBOOOIY
MEpeMeIeHNs] OTHOCHUTEIBHO INTYyLEpa, a TOJIOBHAs 4YacTh CHCTEMBI CHaO)KeHa
THIPOAKKYMYJIATOPOM, THAPABINICCKH B3aNMOACHCTRYIONINM C YOPYTOH Pe3HHOBOM
TPYOKOH KameNbHUIBl U MTHEBMOAKKYMYyJsTOpoM. Ilpm 3ToM cHabxeHue mTyrepa
KPBILIKOM, UMEIOmeH B IIEHTPE KOHHUYECKHI BBICTYI, 00CCIEUMBAOT YHPOILCHHS
KOHCTPYKIMK KaleIbHUIEL. [ HIPOMHEBAKKYMYJIATOP, HUMIIETh, KaMepa TalllCHHS B
CYLIECTBYIOIIMX KaleNbHUIIAX 3aMEHseTCd OJHOM KpPBIMIKOM € KOHHYECKHM
BBICTYIIOM.

ObecriedeHne KPBIIIKK CBOOOIHOIO MEPEMEINCHNS] OTHOCUTENIBHO ITyNepa [UIs
B3aMMOJICHCTBHUSI KOHHUYECKOTO €ro BBICTYNA C BBIXOJHBIM CCUYCHHEM DPE3HHOBOI
TpyOKH JOCTHraercsi BO3MOXHOCTH KaruieoOpasoBaHUS B  KalCIbHHLE IIPH

Oe3HamoOpHOM peXuMe pabOTHl CHCTEMBL. JTO CIOCOOCTBYET HCKIIOUEHHIO
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HEOOXOIUMOCTH HACOCHOM CTaHIUM, CHELIUATbHON CHCTEMBl YIPABICHUS, a CETh
MOYHO TPHJIOKUTh HU3KOHATIOPHBIMHU TPYOOIIPOBOIAMH.

CHabxeHueMm TOJIOBHOH 4acTH CHCTEMBI THAPOAKKYMYJISITOPOM,
THPaBINYIECKH B3aUMOACHCTBYIONIINM C YIPYTOH Pe3MHOBOM TPYyOKOH KaIleJbHHIbI
o0ecrieunBaeT CHIDKCHHE TPYJOEMKOCTH €€ OOCITYXHBAHUS U  IIOBBIIICHHUE
HaJIeKHOCTHU padOThI KarenbHULL [4].

KamenpHuna cocroutr u3 mrynepa (1), COEIMHEHHOTO OAHUM KOHIIOM C
MIOJIMBHBIM TPYOONIpOBOAOM (2), @ IPYTMM KOHIIOM C MATKOH M YIpPyroi pe3nHOBOI
TpyOkoit  (3), kpeimukm (4), wuMeomEed KOHycooOpasHblii  BeICTym  (5),
pacrosararomeiicss BHyTpH pe3nHoBor TpyOku (3) u otBepctus (6), KoHTpraku (7),

npokaaaku (8) (pucynok 1).

Pucynok 1 - Kanenpnuna (1-mrynep;
2-ONMUBHOM TPyOOTIPOBO; 3-pe3NHOBAs
TpyOKa; 4-KphIIIKa; S5-KOHYCOOOpa3HBIi

BBICTYII; 6-OTBEPCTHS; 7- KOHTpraika;

8-mpokianka)

JUIs TOBBINIEHUS HAJEKHOCTH DPAaOOTHl OE3HAIOPHOW CHCTEMbI KalelbHOTO
opomtenust (BCKO) MoxkHO HCHONB30BaTh YNPOIEHHbIE KOHCTPYKIIMU KalelbHUIIbI,
TO €CTh 3TO JOCTHUTaeTcsi CHaOKEHHEM LEHTPAIBHOTO OTBEPCTHS B MeMOpaHe
KaleJIbHUIBI [ITOKOM, IZle CBOOOJHBIH KOHEIl €ro BBIIONHIETCS KOHYCOOOpa3HOM
MIOBEPXHOCTBIO M PACHOJIaracTcsi B OTBEPCTHM MeMOpaHbl, a Jpyrod KOHeI]
3aKpEeIUICH K KOPITYyCy KalleIbHUIBI COOCHO M ITOJBIDKHO JOCTHTACTCS HAJEeKHOCTh
paboTHl KamleNBHHUIBI HE3aBUCHMO OT H3MEHEHHS ero  pabodero MOJOXKEHU

(pucynok 2)[3].



Pucynok 2- KanenpHuia ¢ MeMOpaHOi
C TIeHTpalbHBIM  oTBepctHeM  (1-
KOpILYC; 2-KBIpILKA; 3-ynpyras
pe3uHOBass MeMOpaHa; 4-LIleHTpaJbHOE

OTBEPCTHE; 5- TOABWXKHBIA IITOK; 6-

BOJIOBBIITYCKHOC OTBCPCTUEC, 7-

HOJIMBHOH TPYOOIIPOBOA; 8- MaHXKeT.

Pa3zpaboranHass KOHCTPYKLHMS KalleJIbHUIBI COCTOMT U3 Kopmyca (1),
KPBIIKH(2), MEXAY KOTOPHIMH PAcIOiOXeHa yIpyras pe3uHoBas meMOpana (3) c
HNEHTPATBHBIM OTBEpCTHEM (4), TOABMXKHOTO INTOKa  (5), CBOOOJHBIA KOHEII,
KOTOPOT'O0 MMEET KOHYCOOOpa3HYI0 IMOBEPXHOCTh M PACIOJOXKEH B OTBEPCTHU (4)
MeMOpaHbl (3), a Ipyrod KOHEI MOABIMKHO COCTUHEH C KpbImKod (2). Kpbimka
KalelbHUIIBI MMEET BOJOBBIMYCKHOEe oTBepctue (6). Ilpm sToM KamempHUIIA
MIPUCOEANHEHA K MOJIMBHOMY TpyOonpoBoay (7) mocpeacTBoM MaHxkeT (8).

PaboTa KkamempHMIBI MPOHCXOAMT CICAYIOUMM 00pa3oM, TO €CTb  Hepen
IIPOBEACHUEM II0JIMBA OTKPYYHBACTCS IMOJABMIXKHOHM IITOK (5) M MEpeBOJAT €ro Ha
KpaliHee IpaBo€ IIOJIO)KEHHE, COOTBETCTBYIOLIEE 3aKPBHITOMY  COCTOSIHHIO
KanenbHUNEL. [logaya BOJBI caMOTEKOM M3 TOJIOBHOHM 4acTH TPyOONPOBOAHOH ceTw,
MO HMEIOIIMMCSl HE3HAuuTeNbHBIM mepenazoM (15-20 cM), mpoBOASAT BBIITYCK
BO3/[yXa U3 CETH U €€ 3alI0THCHUE BOJOM.

C HamoJHEeHNEM CETH BOJIOH NMPHUCTYNAIOT K 3aIyCKy KaleIbHHUI] B paboTy U JUIs
Yero IyTeM IOCTENEHHOTO 3aKpyYMBaHHSA IITOKA (5) MPOU3BOIAT PEryIHUpOBAHUE
B3aMMHOTO PACIOIOKEHHUS KOHYCHOH YacTW IITokKa (5) u creHKoH oTBepctus (4)
yIpyroi pe3snHOBOI MeMOpaHsI (2) ¢ LeNblo JOCTHKEHUS Karie 00pa3oBaHusL.

ITpu mocTeneHHOM 3aKpyYHBaHUHU MOABHKHOTO IITOKA (5) TOCTHraeTcs: HyKHas
CTENeHb IpPUJIETaHUs KONBLEBONH CTEHKH OTBEPCTHs Pe3uHOBOIl MeMOpaHbl (2) K
KOHYCHOM moBepxHocTH 1mTokKa (5), rme Oynmer o0pa3oBbIBaThCS — 3a30p,

oOecrieyMBaIOMMH HY)XHBIH pacxol Kamiu. OTperyjaupoBaHHBIH pPacxol] BOJBI



MOCPEICTBOM OTBepcTHs (6) B KphIUKe (2) momaeTcs B BHIAC KaIUlM K KOPHAM
pacTeHuil.

[Tpu u3MeHeHUH HOPMBI BOJONOTPEOHOCTH CelIbCKOXO3SHCTBEHHBIX KYJIBTYD B
BETCTAI[MOHHBIA IIEPHOJl, PACXOX BOABI Yepe3 KAaIeIbHHIBI HM3MEHAETCH IyTeM
HM3MeHeHus1 paboyero Hamopa B CHCTEME, YTO SBISETCS OTIMYMTENBHOU dYepToi
npeiaraeMod Oe3HaropHOW CHCTEMbI KalleJIbHOTO  OPOIICHHUS, [O3BOJIIOLIMX
peryiupoBaTh I1107ady BOABI BO BpPEMEHHOM Macmrabe B COOTBETCTBHU
TPAHCTIUPAIIMOHHOHN CIIOCOOHOCTH PacTEHUH.

Kak wu3BecTHO, KalenpHUIBI B TIPOLECCE TOJIMBA CEIBCKOXO3SHCTBEHHBIX
KyJIbTyp HEH30€XKHO TIOJBEPraioTCi 3aCOPEHHI0, 4YTO IPUBEIET K CHIDKEHHIO
HaJIeKHOCTH X paboTel. B mpemmaraeMoif KOHCTPYKINM KalelIbHHIBI 3aCOPEHHUIO
MOT'YT HOABEPIraThCs OTPETYNUPOBAHHBINA 3a30p MEXYy KPOMKOH CTEHKH OTBEpPCTHS
(4) memOpans! (30) 1 KOHYCHOH ITOBEPXHOCTHIO MTOKA (5).

Jnst  nposeseHust NpoQWIAKTHKH 110 OYMCTKE KANEIbHHUIL TIPOU3BOMAAT
KpaTKOBPEMEHHOE IIOBBIIIICHHE Hanopa B TpyOomposoaHoi cetH (Ha 0.50-1.00 m).

3T0 MOXXHO IPOU3BECTH, HAIPUMEp, MEepeMENIeHeM BBepX €MKOCTH C BOJIOH,
COCIMHEHHOW K CeTH NOJMBHBIX TpybOompoBosoB. [Ipyu mOBBIICHWH Haropa
YBEIMYUBACTCS AUAMETP OTBEPCTHs MeMOpaHbl U PACHIUPACTCS OTPEryJINPOBaHHBII
3a30p MEXIy CTEeHKOH orBepcTus (4) meMOpasbl (3) M KOHYCHOH ITOBEPXHOCTHIO
mrroka (5). Haxopsmmiicst B 3TOH 4acTH KalelbHUIBI HAHOC TIO/IBEPracTCst pa3MbIBY
IO/ AEHCTBHEM CKOPOCTHOTO HAIllopa BOABL. B MOMEHT ONOPOXKHEHHS €MKOCTH
OJJHOBPEMEHHO IIPOMCXOJHUT IOHIKEHUE HAIopa B CETH W CTaOMIM3alus €ro Jo
HPEKHETO COCTOSTHUSL.

KamenpHuna sBISCTCA OXHOM M3 COCTABHON YaCThiO OC3HAIIOPHON CHCTEMBI
KarnejabpbHOTO OPOIIEHHs, KOTOpas COCTOMT W3 HOJMBHBIX TpPyOOmpoBoaoB (2) c
kanenpHuiamMu  (9), pacmpegenurenbHoro Tpyoomposoza (10), Ha  KOTODBIMA
noacoeauHer ruapoakkymyssitop (11) co mrynepom (12).  PacupenenurenbHbiit
Tpybonposon (10) mmeer 3amopeeii opran (13). Cuctema cHabXeHa TaKoKe

NePEHOCHBIM ITHEBMOAaKKyMyJsitopoM (14) (pucysok 3) [4].



Ilepen mpoBegeHHMeM TONMBAa INPOU3BOAAT  HANOJHEHHE  IIOJMBHON
TpyOOmIpoBOIHON ceTH (2) KamelabHOW CHCTEMBI BOJIOW, MOoJadel ee M3 TONOBHOI
YacTH CaMOTEKOM, TIOA WMEIOIINMCS He3HAYUTeNbHBIM nepenanoM (15-20 cm) u
BBIIIYCKOM BO3ayxXa u3 cetd B armoctepy. Ilpu sTom Kpbimika (4) KaneabHHUIIBI
CHCTEMBI HaXOAUTCA B KpaliHEM IIPaBOM IOJIOKEHUH.

C OKOHYAaHMEM HaIOJHEHUsT TPYOONPOBOJHONW CETHM BOJOW MPHCTYNAIOT K
3allyCKy KamenpHHI[ B pabory. [lns 4yero myTeM IOCTENICHHOTO OTKPYYHBAaHUS
KPBIIKY (4) KaneabHUIB! (9) TPOU3BOAAT PETYINPOBAHHUE B3AUMHOT'O PACIIONIOKCHUS
KOHYCHOTO BBICTyIa (5) M BBIXOJHOTO CEUCHHUSI PE3NHOBOH TpyOkm (3) ¢ Lenmbio

JOCTHIKCHHA Kanneo6pa303a1-mﬂ.
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Pucynok 3 — Cxema O0e3HaIIOpHON CHCTEMBI KalleIbHOT'O OPOIICHUS

B MomMmeHT mpekpamieHus TOJadd BO3AyXa W3 IHEBMOakkymyistopa (14) B
ruapoakkymymnaTop (11) oIHOBpeMEHHO IPOMCXOAUT IOHW)KEHHE HAlopa B CEeTH, a
OTKpPBITHEM 3aropHoro oprasa (13) - crabuin3aiys ero 10 MpexHero 3Ha4eHusl.

Jlis BeIOOpa ONTHMAJIBHOTO MapaMeTpa THAPOAKKYyMYJISTOpa MPUHUMAIOT, YTO
cucTeMa o0CIy)XuBaeT S TeKTap ILIOIaIH U COAEPKUT N KallelIbHUIL.

[Tnomane opomaeMoro Mukpoydactka (S ) ompenensercs B 3aBUCUMOCTH OT

ONTHMAIBHONW JUIMHBI MONUBHOrO TpyoOomposona ([, ) U CXEMbl MOCAJKH

CENbCKOXO3IHCTBEHHBIX KyIbTYD (b ), TO €CTb S = [y, - b -



Komaunuectro KaneJIbHHUIIBI (N) He0OXOAMMBIE s TIOJIMBA
CEIIbCKOXO3AHUCTBEHHBIX KYJABTYD  HAa MHKPOYYaCTKE MOXKHO OIPEASIUTh 10
cremyromedt gpopmyne: N =1, -nyy /., TAE nyp, — KOIHYECTBO TOJHBHOTO
TpyOONpoBOJa B MUKPOYYACTKe; /j - PACCTOSHME MEXNY KanelbHHUaMu. Ecau ams
OYHCTKH OJIHON KAallCJbHUIBI 3aTPAuyMBACTCS W BOZABI, TOTJA  JUISL TIPOMBIBKH
MOIYJBHOM KalelNbHOM cHCTeMBl moTpedyercs ooveMm Bomsl: V =w-N( tme V -
00BbEeM THAPOAKKYMYJIATOPA 3alONHEHHOH BOMOM), a B IHEBMOAKKYMIATOPE
eMKOCTEIO I/, HOTKEH HAXOIUTCS CKATHIH BO3IYX.

DJeMeHTaMH TeXHHKH KAalelbHOr0 OpOLICHUS  SIBIISIETCS HOpMAa H
IPOMOIDKATENHFHOCTh  MOMHB, O0ECMEeYHBAIOIIUX  PAaBHOMEPHOE  YBIAXKHECHHE
KOpHEOOHUTaeMOH CHCTEMBI CeTECKOXO03IHCTBEHHBIX KYIBTYP.

JlproxeHre BOIBI B IOYBE NIPH KAIEIBHOM OPOIICHHWH IIPOMCXOMUT KalFUIAPHBIM
MyTEM BO BCEX HAMPABICHUSK TIPH MAJIOM BIMSHUM TpaButaimy. CTEreHb HACHITICHUS
BArod KOHTYpa YBJIQXKHECHHSA NPOUCXOIOWUT 3a CUET CO3MAIoIIerocs IpajyeHTa oOIIero
BOJISTHOTO HATSDKEHMS, KOTOPBII MeHbIIe BOJIM3H KallebHULIB! 1 O0IbIIe B niepudepuiiHoi
30HE yBIAXKHAEMOH ruiomany. Co3naronmics rpaliieHT BOIHOTO HATSHKEHUS U 00pasyeT
KOHTYp YBJI&KHEHHS, TO €CThb IUIOINaib M O00bEM KOTOPOro (3a CYer TEXHUKH M
TEXHOJIOTUH TIOJMBA) JOBOIUTCS IO PABHO3ZHAYHOM IUIOIIAM PAacHpPOCTPAHEHUs KOpHE
pacrenuii. [Tpy 3TOM crieryeT OTMETHTb, TIPU KarileJEHOM OPOIICHUH B 30HE PACTIONIOMKEHHS
KaIteJIbHHIBI 00pasyroTCsl KOHTYPH! YBJIKHEHHUS IIPHMEPHO OIMHAKOBOM JUTAIITHICCKON
mapaborounsl [5-6].

O6umii 00BeM YBIAKHEHHOTO KOHTYpa 3JUIHITHYeCKOl mapabononmsl (V)

OIIPECOCIIAIICA COIJIaCHO OIIBITHBIM JaHHBIM o 3aBHCHMOCTH:

W =0.5 -7r-R2 -h=1.570796 -R2 -h, Tae h- BBICOTA AIUTATITHYSCKOM
napabosouasl; R- paguyc smnmuntudeckoi nmapabomounst [5]. Ilpu stom BhICOTa
SIUIMITHYECKON napabononisl (/) xapakrepusyer MOIUHOCTh KOPHEBOW CHCTEMbl

cenbckoxossiictBeHHbX Kynbryp (H(T');), KOTOpBIH OmpenesseTcs 1o Cleqyromei

saBucumoctd  [7]: H(T),j=}L-H(T)k{l—exp[—(Z-Ti/Tk)z}}, rne  H();-



MOILHOCTh KOPHEBOH CHCTEMBI, M; A- MaciuTaGHbIl KOd(QQUUHMEHT, KOTOPHIH
Oosbllle  €MHUIBI, OOECICYMBAIOMNM  YCIOBHE: TPH T; =T} BemuuuHy
H(T); = H(D)y.

C J1pyroii CTOPOHBI BBICOTY OJUIMIITHUCCKOH mapabosnouasl (/) MOXHO
ONpEeleINTh Ha OCHOBE CJIOA BIUTBHIBAHMS BOIBI B MOYBY B IIPOLECCE KAaICIbHOIO
oporreHus 1o popmyne [8]:

h=[(Bus = Bi) (Bus = Bo) Vo ~Kgp )/ Kp [ - exp(= Kp - 1)] + K -1,
rneKg - ko3dunmenT ¢unpTpanuM TOYBEl NPH TOTHOM HACBIIICHUH; f3; -

HadaJbHAasg BJIAXKHOCTH TIIOYBBI; ﬂHG ~ HauMMCHbBIIAsA BJIAXHOCTHE ITOYBLI; ﬁo-

COICPKAHUEC CBSI3aHHOI BIaru B CHAHMHULIC o0beMa IIO4YBBI, IIPUHUMACMO€ PaBHBIM

MaKCHMAaJIbHOH MOJEKYJsPHOH BIATOEMKOCTH; V,, - CKOPOCTh BIMTBIBAHUS B KOHIIE
nepsoro daca; K p -ko3(duiuent, 3aBucaImii 0T cBOHCTBA U BIaXXHOCTH MOYBBL; [ -
BpeMsi BIUTBIBAHUS BOJIBI B IIOUBY.

CnenoBaTenbHO, Ha  OCHOBE  COBMECTHOIO  PEIICHMs  ypaBHEHUH,
XapaKkTepU3YIOIMX MOIIHOCTh KopHeoOuraemoro cmost pacremnit (H(T);) B
3aBHCHMOCTH OT MPOJOJDKHTEIBHOCTH Bererauuonuoro nepuona (1;) wu cios
BIMTHIBAHHA BOABI B TOuYBY (/1) B mpoliecce KamelpbHOrO OPOIICHHS, MOXKHO
OIpeJENUTh MPOJOKUTENBHOCTD MTOJIMBA KaIEIbHOTO OPOLIEHHUS 1O ONTHMAIBHOTO
YBIaKHEHHS KOPHEBOM CHCTEMBI PaCTEHHM.

Paznyc snmnuntugeckoit mapabononss (R ) MOXKHO onpeenuts o Gopmyiie:
R= [(ﬂne = Pi)(Bug — ﬁo)][(Vo -Kgp )/Kb _[1 —exp(-Kp - t)]

WnnuBuyanbHas MONKMBHAS HOPMA, TO €CTh KOJIHMYECTBO BOABI, HEOOXOAMMOE
IS CO3JJaHHSl PACYETHOTO KOHTYpa YBIAXKHEHHUS IOJ OJHO PACTEHHE MOXKHO
OTIPEJIENUTE IO YPABHEHHIO: my, =W -d - (fe — f;)/100, tne W — obumii o6bem
YBIIAKHEHHOTO KOHTYpa, M*; [ye — HaMEHbIIas BIAroeMKOCTb II0YBBI, B % OT Beca

CYXOM IOYBBI; f3; — IPEIONMBHAS BJIaXXHOCTb II0YBEL, B % oT HB.
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Pacuernas MPONOKUTEIIBHOCTL  [10JIMBA (tk ) OnpeaCHACTCs OTHOLICHHUEM

WHIUBHUAYaIbHON TIONMBHON HOPMHEI (m,) K HOPME DPacxoia KameJbHUIB! (qj ):

th =my/qf.
MesxnonusHoll nepuod (7,;,) MOXKHO OHMpEeNeNHTh KaK OTHOILICHUE IOJHBHOH

HOpMBI  (m p) K CpeIHECYyTOUHOMY BOJOTOTPEOICHUIO (TpaHCTIMPanHOHHON
cniocoGHoCTH) pactenuii (AEg, =T ):Tyy =mp /T.

TakuM 00pa3oM, TEXHHYECKHE CPEJICTBA KAlEJIbHOTO OpPOINCHHS C
METOIOJIOTHYECKUM 00ECIIEYSHUEM JUIsl OIPE/ICJICHUS PEKHMa OPOLICHHS I03BOJIAT
00ecrieynTh 3KOHOMHOE ¥ PalMOHAIBHOE HCIIOIb30BAaHHE BOJHBIX PECYPCOB B
OpOIIAEMOM 3EMIICHCINH, CO3/IaTh ONTHMAJbHOC YCIOBHE JJIS POCTa M Pa3BHUTHS
CEIbCKOXO3SHCTBEHHBIX KYJIbTYP B CPAaBHEHMH C TPAIHLHOHHBIM CIIOCOOOM IOJIMBA
o 6opo3am.

BoiBoabl M 3akiaiodeHne: be3HamopHas cucTeMa KarelbHOTO OPOIICHHS C
TEXHHYECKUMH CPEJICTBAMH HOJAa4Yyl BOAH! B TOYBHl HPH CO3JAaHHU OIpeIesIeHHBIX
yCHOBHH W COONIIOICHMH  arpOTEXHUYECKHX  TpeOOBaHWiT  BO3/EJIBIBAHMS
CENbCKOXO3SMCTBEHHBIX  KYyJbTYP II03BOJIsIET B  apuiiHOH 30He Kasaxcrana
obecrieunBaTh CO3/IaHUST BHICOKOI((EKTUBHBIX OPOILAEMBIX MHKPOYYAaCTKOB IS
(depMepcKuX ¥ KPECThIHCKUX XO3sHCTB. /i1 ONTHMU3alMU — TeOMETPHUYECKHX
[1apaMeTpoB KOHTYpa YBIIAXKHEHHMS, IJIe TIPEIIOIMBHON YPOBEHb BIAroCOAEPKaAHMUS,
TUT, TPAHYIOMETPHIECKUIN COCTaB M BOJHO-(M3NUECKIE CBOMCTBA TIOYBEI, B3aUMHOE
PAacIIoNIoKEHNE KalleIbHBIX JTHHUM, PACXOMHO-HATIOPHAS XapaKTepHUCTUKA KAIeTbHBIX
BOJOBBIIYCKOB M  JABJCHHE B CHCTEME  SBIMIOTCS OCHOBHBIMM (haKTOpamu,
HeoOX0MMMO obecreunBaTh  MHUHHMAJBbHBIE 3aTpaThl BOAK Ha (opMHpOBaHUE
ypoXasl  CeIbCKOXO3SIMCTBEHHBIX KyIbTYP H  COXPAHCHHE IBOJIOLHOHHOTO

HarpasJICHUA.
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