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Ha ocHOBe cucTemMaTH3aliud W CUCTEMHOTO aHaIN3a KOHCTPYKIIMH CUCTEMBI
KaIleJIbHOTO OpOIICHHUS pa3paboTaHa Oe3HANOpHAs CHCTEMa KaleJIbHOTO OPOIICHUS
(BCKO) s cenbCKOX03SIMCTBEHHBIX KYIBTYP H METOIOJIOTHIECKOE O0ecTIedeHne X
C TENbI0 ONpeJeNieHHs] TapaMeTpoB ONTHMH3AIMA HOPMBI  BOJOIOJIAYH B

COOTBETCTBUHU C OMOJIOTHYECKUMH OCOOCHHOCTSAMH PACTCHHUIA.

On the basis of systematization and analysis of the systems of construction of
the system of tiny irrigation the Oe3namopHnas 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 Bogonomaun in

accordance with the biological features of plants.

AxkTyanbHOCTb. B Hacrosimee BpeMs OCHOBHas 4acTb 3eMenb KasaxcraHa,
MOJUISKAINNX ~ OpPOIICHHIO, pACIIOJIOKEHa Ha TPEATOPHBIX W PaBHUHHBIX
reorpauIecKux 30HaX, KOTOPbIE OPOMIAIOTCS MOBEPXHOCTHBIM CIIOCOOOM M MMEIOT
psAI  HEAOCTAaTKOB,  TJABHBIMH W3  KOTOPBIX  SBIISIOTCS: 6omnbIIoit
HETIPOM3BOIUTEIBHBIA PAcXof MONHMBHOW BOJABI, BO3HUKHOBEHHE HPPHUTAIIMOHHOM
5PO3UM MOYB U HU3KHH YyPOBEHb aBTOMATH3alUHM M MEXaHU3AI[MH TEXHOJIOTMYECKOTO
Ipolecca Mpu MOJIUBE CEIbCKOXO03IUCTBEHHBIX KYIBTYD.

CymecTByloT — pasnuuHble cHcTeMbl KamenbHoro opoumenus (CKO),

MMPUMCHEHUC KOTOPBIX B OpoLIeHue CEJIbCKOXO03IMCTBEHHBIX KYJBTYD
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OTPaHMYMBACTCS PAIOM IPUYUH, OCHOBHBIE M3 KOTOPBIX SBILIOTCA: MOTPEOHOCTH B
TOHKOHIl O4YHCTKE IOJUBHON BOABI, HEOOXOMUMOCTH IONOJIHUTEIBHOTO HACOCHO-
CHJIOBOTO O00OpYJOBaHMS U CIEIHAJIbHOM CHCTEMBI YIPABICHHS, 4TO TpedyeT
OOJIBIINX KAIMTAJIOBIOKEHUH OT (PepMEPCKUX M KPECThIHCKUX XO3HCTB [1-2].

Leap padoTsl - pa3paboTka KOHCTPYKIMHU OE3HANOPHON CHCTEMBI KalelbHOTo
opomenus (BCKO) mms  cenbCKOXO3SHCTBEHHBIX KYyIbTYp, HE TpeOYIOIINX
JIOTIOJTHUTENIBHOTO ~ HACOCHO-CHJIIOBOTO ~ OOOpYJOBaHMSI W OOECIIEUMBAIOIIETO
PaBHOMEPHOE pacIIpeeICHHE BOJIBI 110 AJIMHE MOJINBHOTO TPYOOIIPOBOAA.

Pesyabratel uccaenoBanusi. Ha ocHOBe cucremaTtusaluu U CHCTEMHOTO
aHaIM3a KOHCTPYKIMH M KOHCTPYKTHBHBIX DPEHICHUH OIpeJeleHbl IOCTOMHCTBA,
HAJIe)KHOCTh U CYHIECTBYIOIIME HEIOCTATKH KalleNbHOW CHUCTEMBI HCHOJb3YEMBIX
JUIL  OpOIICHHUS CENbCKOXO3SIMCTBEHHBIX KYJNBTYp B PA3IMYHBIX IPHUPOJTHO-
KITUMAaTHYeCKMX 30Hax [3], KOTOpble IMOKa3ald BO3MOXKHOCTH pa3paboTKH
6e3nanopHo cuctemsl kanensHoro opomenus (BCKO) [4].

TexHuueckum pemerneM BCKO sBistercst ympolneHHe KOHCTPYKIIMU
KaIleJIbHULbI, U CHUXKEHHE CTOMMOCTH CHCTEMBI, TPYJOEMKOCTH €€ 00CTyKUBaHUS U
TIOBBIIIEHHE HAJEeXHOCTH pabOoThl KamenbHHL. [ 3Toro, ImTymep KamelbHHIIBI
CHCTEMBI cHa0>KeHa KPBIIIKOIA, UMEOLINH KOHMYECKHI BBICTYII,
B3aMMOJICHCTBYIOIINI C BBIXOJHBIM CEUCHHEM PE3MHOBOH TPYOKH U cBOOOIY
MepeMeIeHUsT OTHOCHTENIBHO INTYLEpa, a TOJIOBHAas 4YacTh CHUCTEMbI CHaOXeHa
THIPOAKKYMYJISITOPOM, THAPABINYECKH B3aUMOACHCTBYIOIUM C YIPYTroi pe3HHOBOM
TpyOKOH KameJbHHIBI ¥ ITHEBMOAKKyMYIATOpoM. IIpu 3ToM cHaOkeHme mrTynepa
KPBIIIKOH, MMEIOIMEH B IICHTPEe KOHMYECKHH BBICTYI, OOECIICUMBAIOT YIPOIICHHS
KOHCTPYKIIMH KallelTbHUIBL. | MIPOIHEBAaKKyMYJIATOP, HUNIETh, KaMepa TalllCHHs B
CYIIECTBYIOIIMX KAaleNbHUIIAX 3aMEHSAETCSd OJHOMW KpPBIIKOM C KOHHYECKHM
BBICTYIIOM.

ObecneueHne KPhIIIKYA CBOOOIHOIO MepeMEIeH s OTHOCUTENIBHO IITYyIepa JUIs
B3aUMOJIENUCTBHUS KOHHYECKOT'O €r0 BBICTYIA C BBIXOJHBIM CEUCHHEM pPE3MHOBOH
TpyOKM JOCTHraeTcsi BO3MOXHOCTb KaIleoOpa3oBaHUS B KaleIbHUIE IIPH

663HaH0pHOM peKuMe pa6OTLI CHCTEMBL. JTO CHOCO6CTBy€T HUCKIIIOYCHUIO
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HEOOXOIMMOCTH HACOCHOI CTaHIIMH, CIICIHAJIbHOM CHCTEMBI YIpaBJICHHSA, a CETb
MOJKHO TPHJIOKHUTH HU3KOHAIOPHBIME TPYOOIIPOBOJaAMHU.

CHabxeHuem TOJIOBHOM 4acTu CHCTEMBI THIPOAKKYMYJISITOPOM,
THIPaBIMYCCKUA B3aUMOJICHCTBYIOIIUM C YIIPYTO# PE3HMHOBOM TPYOKO# KarlebHHIIbI
o0ecrieunBaeT CHIDKEHHE TPYIOEMKOCTH €€ OOCIy)KMBaHHS W TOBBILICHHUE
HAJIC)KHOCTHU pabOTHI KaneabHuUI] [4].

Kanenpuuua cocroutr wu3 mryuepa (1), CO€AMHEHHOTO OJHUM KOHIIOM C
MTOJIMBHEIM TPYOOIIPOBOIOM (2), a IpyTUM KOHIIOM C MATKOW M yIIPYTOM Pe3HHOBOM
TpyOkoit  (3), kpemukm (4), wuMeomed KOHycooOpasHbIi  BeICTYm  (5),
pacrioyararonieiicss BHyTpu pe3nHoBoi TpyOku (3) u otBepctus (6), koHTpraiiku (7),

npoknaaku (8) (pucyHok 1).

2 Pucynoxk 1 - Kamensrumna (1-mrymep;

2-TMONMUBHO TPyOOIIPOBO; 3-pe3nHOBas
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TpyOKa; 4-KpBhIIKa; 5-KOHYyCOOOpa3HbIi
BBICTYI; 6-0TBEpCTUS; 7- KOHTpraka;

8-npokaka)

JUIs TOBBIIIEHUS HAJEKHOCTH DPAOOTHI OE3HANOPHOHW CHCTEMBI KalelbHOTO
opomtenust (BCKO) MOXHO MCIONB30BaTh YIPOIEHHbIE KOHCTPYKIUHU KaIleIbHHIIBI,
TO €CTh 3TO JIOCTHUTaeTcsi CHaOKEHHEM LEHTPAJIbHOTO OTBEPCTHS B MeMOpaHe
KameJbHUIBI [ITOKOM, IZie CBOOOJHBIA KOHEIl €ro BBIIOJHIETCS KOHYCOOOpa3HOM
MOBEPXHOCTBIO M pAcCIHoJIaraeTcsi B OTBEPCTHM MeMOpaHBI, a Jpyrod KOHeI
3aKpEeIUICH K KOPITyCy KallelbHUIBI COOCHO M ITOJIBIDKHO JIOCTHTAETCsl HaJeKHOCTh
paboOThl KameIbHUIBl HE3aBUCHMO OT H3MEHEHHS €ro  pabodero IOJOXKCHUS

(pucynok 2)[3].



Pucynox 2- Kamensnuma ¢ MmeMOpaHOif
C IeHTpaJbHBIM  oTBepctHeM  (1-
KOpILYC; 2-KBIPIIIKa; 3-ympyras
pe3uHOBas MeMOpaHa; 4-IleHTpaibHOe

OTBEpPCTHE; S5- TOABIKHBIA IITOK; 6-

BOJOBBIITYCKHOE OTBEPCTUEC, 7-

MOJIMBHOM TPYOOIPOBO; 8- MaHXKET.

PazpaboranHass KOHCTPYKIHMS KamleJdbHUIBI COCTOMT U3 Kopmyca (1),
KPBIITKU(2), MEXITy KOTOPBIMH pacIolOKeHa ympyras pe3uHoBas memOpana (3) c
[EHTPAIBHEIM OTBepCcTHEM (4), TOABMXKHOTO ITOKa  (5), CBOOOJHBIA KOHEI,
KOTOPOTO HMMEEeT KOHYCOOOpa3HyI0 IOBEPXHOCTh M PAcCIONOXKEH B OTBepcTHH (4)
MeMmOpaHsl (3), a Ipyroi KOHEI MOIBIDKHO COETMHEH ¢ Kpbimkod (2). Kpsrmka
KalelbHUIIBI MMEET BOJOBBIMyCKHOEe oTBepctue (6). Ilpu sToM KamempHUIA
MIPUCOEANHEHA K TIOIMBHOMY TpyOompoBoay (7) mocpeactBom MaHxkeT (8).

Pabora KamejabHULBI MPOUCXOAMT CIEAYIOLIMM 00pa3oM, TO €CTh  Iiepen
MPOBEICHUEM TOJHMBAa OTKPYYHBACTCS IOABMKHOW ITOK (5) U MEpeBOAAT €ro Ha
KpaifHee TIpaBO€  IIOJIOKEHHE, COOTBETCTBYIOIIEE  3aKPBHITOMY  COCTOSHHIO
KarnenpHUIEL. [logada BOIBI caMOTEKOM M3 TOJIOBHOM 4acTH TPYOOIPOBOJHOW CETH,
MOJi MMCIONIMMCS HE3HAYHTENBbHBIM mepernangoM (15-20 cM), TpOBOIAT BBIMYCK
BO3/IyXa U3 CETH U e¢ 3aIll0JTHEHUE BOJIOM.

C HamoJHEeHNEM CETH BOJOH MPHUCTYMAIOT K 3aIyCKy KaleIbHUI] B paboTy U IS
Yero IyTeM IOCTEIEHHOTO 3aKpyYMBAaHMSA IITOKa (5) MPOM3BOIAT pETyTHPOBAHHUE
B3aWMHOTO PACHOIOKEHUS KOHYCHOH YacTW mToKa (5) M creHKoH oTBepctus (4)
YIPYToi pe3snHOBOI MeMOpaHBI (2) ¢ IeNbI0 JOCTHKEHUS Karlle 00pa30BaHUsL.

[Ipu mocTeneHHOM 3aKpy4HMBaHUM MOJBIDKHOTO INTOKA (5) AOCTUTACTCS HYXKHAS
CTENEeHb MPUJIETaHUs KONBLEBONH CTEHKH OTBEPCTHs PEe3UHOBOII MeMOpaHbl (2) K
KOHYCHOM moBepxHocTH 1mToka (5), rme Oymer oOpa3oBbIBaThCS — 3a30p,

obecrieynBarOMMK HY)XHBIH pacxol Kamid. OTperyjaupoBaHHBIH pacxoj] BOJBI



MocpencTBOM oTBepcThsi (6) B Kpbimike (2) momaeTcst B BHJIE KalIM K KOPHIM
pacTeHHUI.

ITpn u3MeHEeHNH HOPMBI BOAONOTPEOHOCTH CEIBCKOXO3IHCTBEHHBIX KYJIBTYD B
BEre€TallUOHHBI MEpPUOJ, PacXoj BOJAbl uepe3 KalelbHUIBI U3MEHAETCS IIyTeM
U3MEHEHHUs] pabouero Hamopa B CHCTEME, YTO SBISIETCS OTIMYMTENIBHOM 4epTol
npeasiaraeMoii  Oe3HAmOpHON CHCTEMBI KaleJIbHOTO OpPOIICHHUS, IO3BOJISIOIINX
perynupoBaTh Mojady BOOBl BO BPEMEHHOM MacmTabe B  COOTBETCTBUHU
TPaHCIIHPALMOHHOHN CITOCOOHOCTH PacTCHUIA.

Kak wu3BecTHO, KamneNpHHIEI B MPOIECCE IOJMBA CEIECKOXO03IHCTBEHHBIX
KyJNbTYyp HEH30€XHO IIOIBEPraloTCs 3aCOPEHHIO, YTO NPUBENET K CHIDKCHHIO
HAJIC)KHOCTH HX paboTel. B mpemmaraeMoll KOHCTPYKIHHU KaleJIbHHUIIBI 3aCOPEHHIO
MOTYT TIOABEPTaThCs OTPETYINPOBAHHBIN 3a30p MEXIy KPOMKOH CTEHKH OTBEPCTHS
(4) memOpans! (30) 1 KOHYCHOH TOBEPXHOCTHIO MITOKA (5).

Jis  mpoBemeHus TNPOGMIAKTHKM MO OYHCTKE KAamlelIbHUI IPOH3BOISIT
KpaTKOBPEMEHHOE MOBBIIIEHHE HATlopa B TpyoomnpoBoaHoi cetu (Ha 0.50-1.00 m).

OTO MOXHO MPOHU3BECTH, HAPUMEp, IEPEMEIICHHEM BBEPX €MKOCTH C BOJOH,
COCAMHCHHOW K CETH IIOJNIMBHBIX TpyOompoBoaoB. [IpM TOBBIIICHWH Hamopa
YBEIHUYUBACTCS TUAMETP OTBEPCTHS MEMOpPaHBI M PACHIMPSIETCS OTPETyIHPOBAHHBII
3a30p MEXIy CTeHKOW oTBepcTus (4) meMOpasbl (3) M KOHYCHOW IMOBEPXHOCTHIO
mroka (5). Haxomsmuiics B 3TOH 4acTH KamleIbHUIBI HAHOC ITOJIBEPTaeTCs pa3MBIBY
IoJ NIefiCTBHEM CKOPOCTHOTO Hamopa BOABL. B MOMEHT OIOpOXHEHUS EMKOCTH
OTHOBPEMEHHO MPOHCXOAUT IMOHIKEHHE HAalopa B CeTH M CTAOWIM3alus €ro 10
MIPEKHETO COCTOSHUSL.

KamenpHuma sBiaseTcss OTHOW M3 COCTAaBHOHM YacThiO OE3HAIIOPHOM CHUCTEMBI
KaIreJIbHOTO OpOIIEHUS,, KOTOpas COCTOMT M3 MOJIMBHBIX TPyOOmpoBoaoB (2) ¢
KanensHHMIAMH  (9), pacmpenenurensHoro Tpybomposoma (10), Ha KOTOpBIHA
MoJIcCOeAnHeH Tuapoakkymynarop (11) co mrynepom (12). PacnpenenurensHsIit
TpybompoBox (10) umeer 3amopHsii opran (13). Cucrema cHaOXkeHa Takxke

MEPEHOCHBIM MMHEBMOAKKyMYJsiTopoM (14) (pucyHok 3) [4].



Ilepen mpoBemeHWeM TONHMBAa  POHW3BOAAT  HANOJNHEHHWE  ITIOJHMBHOMN
TpyOonpoBoIHON ceTH (2) KamelabHOW CHUCTEMBI BOJIOW, MoJadell ee U3 TONOBHOI
YacTH CaMOTEKOM, IIOA MMEIOIIUMCS He3HAYUTeNbHBIM nepenagoM (15-20 cm) u
BBIIIYCKOM BO3AyXa U3 ceTH B atMmoctepy. Ilpu ToM Kpblmika (4) KaneabHHUIBI
CHCTEMBI HaXOAUTCA B KpaliHEM IPaBOM MOJIOKEHUU.

C OKOHYAaHMEM HaIOJHEHUsI TPYyOONPOBOJHOW CETH BOJOW NPHCTYMAIOT K
3alyCKy KamenbHHI[ B paboTy. [lns 4yero myTeM IOCTENICHHOTO OTKPYYHBaHUS
KPBIIIKY (4) KaneabHUNB! (9) TPOU3BOAAT PETYINPOBAHNE B3aUMHOT'O PACIIOIOKCHUS
KOHYCHOTO BBICTyNa (5) M BBIXOJHOTO CEYEHMsI PEe3NHOBOH TpyOku (3) ¢ Lembro

JOCTHXCHUA Kanneo6pasoBaHm.
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Pucynok 3 — Cxema 0€3HAITOPHOM CUCTEMBI KaleIbHOTO OPOIICHHUS

B MOMEHT mpekpamieHus IOJadd BO3IyXa M3 ITHEBMOakkymyisTopa (14) B
rugpoakkymynaTop (11) oIHOBpEMEHHO IPOMCXOAUT IOHW)KEHHE HAropa B CETH, a
OTKPBITHEM 3aropHoro oprasa (13) - crabmimm3amys ero 0 MpexHero 3HaYeHusl.

s BEIOOpa ONTHMAJIBHOTO MapaMeTpa THAPOAKKYMYJISTOpa MPUHUMAIOT, YTO
cucTeMa o0CIy)XUBaeT S TeKTap ILIOIAIH U COACPKUT N KalleJbHHUIL.

Ilnomans opoimaeMoro MuUKpoydvactka (S) ompenensercs B 3aBHCHMOCTH OT

ONTUMAJILHOM JIMHBI TIOJMBHOrO TpyOompoBoga (I, ) M CXEMBl IOCAJKU

CEIIbCKOXO03HCTBEHHBIX KYJIBTYD (b ), TO €CTb S = I, - b -



KonuuectBo KameJIbHUIIbI (N) HEOOXOIMMEIE JUTSt 0JIUBa
CCIIbCKOXO3SHUCTBEHHBIX KYJIbTYp  Ha MHKPOYYaCTKE MOXKHO OINPEICIUTh 10
cnenytomeit gopmyne: N =1, npyy /g, TA€ nyy — KOJIMYECTBO IIOJMBHOIO
TpyOOIpOBOJa B MHUKPOYYACTKE; /j - PacCTOSHHUE MEXIy KanenbHunamu. Ecou mis
OUYMCTKU OJIHOW KATeNbHUIIBI 3aTpadydBaeTCs w BOJBI, TOTAA  JIISI TPOMBIBKH
MOJIyJIbHOW KamlelbHOW CHCTEMBI MOoTpedyeTcst o0beM Bonabl: V =w-N( tme V —
00BEM THAPOAKKYMYJISITOpA 3allOJIHEHHOW BOJAOH), a B IHEBMOAKKYyMIISITOPE
€MKOCTBIO I/, TOTDKEH HaXOJUTCS CHKATHII BO3/IyX.

DOJeMeHTaMH TEXHHKH KalelbHOTO OpOLICHUS  SIBISIETCS HOpMa W
MPOJOJDKATEIBHOCTE  TOJHB, OOCCICYMBAIOIINX PaBHOMEPHOE  YBJIAXXHCHUE
KOPHEOOHUTAaeMOH CHCTEMBI CeTbCKOXO3IUCTBEHHBIX KYIBTYD.

JIprokeHre BOIBI B TIOYBE TIPH KAIEIFHOM OPOIICHHWH IMPOMCXOANT KalMUIIPHBIM
MyTeM BO BCEX HAIPABJICHWSX MPH MAJIOM BIMSIHUM TpaBuTarmy. CTereHb HACHITICHUS
BJIArOM KOHTYpa YBIQKHECHHS IPOWCXOIWT 3a CUET CO3MIAOIIETOCs TpagyieHTa OOIIeTOo
BOJISTHOTO HATSDKEHWs, KOTOPBII MEHbIIIE BOJM3U KaneIbHUITBI U OOJbIIe B IepudepuitHoin
30HE yBIaXHsAeMOH ruiomanay. Co3aronmiicss TpaliieHT BOITHOTO HATSHKEHUS U 00pasyeT
KOHTYp YBJIQXHEHHWS, TO €CTh IUIOIaJb U OOBbEM KOTOpOro (3a CuUeT TEXHUKH W
TEXHOJIOTUH TOJIMBA) JAOBOIUTCS O PABHO3ZHAUHOW IUIOMIAM PACTIPOCTPAHEHUsI KOpHEH
pacrenuii. [Ipu 3TOM cliefyeT OTMETHTB, IPU KareIbHOM OPOIICHHUH B 30HE PACTIONIOKCHHS
KaIeJIbHHIIBI 00pa3yroTCsl KOHTYPBI YBJIKHEHUS TIPUMEPHO OMHAKOBOH JUTAIITHICCKOM
napabosnounp! [5-6].

OO6mmii 00beM YBIIAXKHEHHOTO KOHTYpa SJUIMIITHYECKON mmapabosoumsr (V)

OIIpeaCIAIICA COrjiaCHO OIIBITHBIM JaHHBIM 1o 3aBUCUMOCTHU:

W=05rx- R2 -h=1.570796 ~R2 -h, rae h- BBICOTA SJUTANTHYCCKON
napabomonnsl; R- paguyc smaunTHdeckoi mapabomounsr [5]. Ilpum aTom BeIcoTa
SIUIMITHYIECKON mapabonousl (/) XapakTepusyeT MOIHOCTh KOPHEBOM CHCTEMBI

cenbckoxo3siictBeHHbIX KynbTyp (H(T);), KOTOpBIN Ompenesisercs Mo Cieayrommei

3aBucuMoctd  [7]: H(T)i:/1~H(T)k{l—exp[—(2-Ti/Tk)2}, rne  H();-



MOLIHOCTh KOPHEBOM cucTeMbl, M; A- MacmraGHbii KodpOUIHMEHT, KOTOPbII
Oonpllle  e€OUHUIBI, OOECHCUMBAIOIIUN  YCIOBHE: TPH T; =T} Benuuuny
H(T); =H(T)j .

C Jfpyroii CTOpOHBI BBICOTY JIUIMITHYECKOH Tmapadosonasl (4) MOXKHO
OTIPENeNTNTh Ha OCHOBE CIIOS BIMTHIBAHUS BOABI B MOYBY B IIPOIECCE KAIlEIbHOTO
opomeHust mo popmyne [8]:

h=[Bus = Bi) (Bus = Bo)Wo —Kgp ) Kp [l = exp(= Kp -1)]+ K gy -1,
raeKg, - k0d(pQUUMCHT (HUIBTPALMM TOYBBI NPY IONHOM HACHIUCHHH; f3; -

HavaJIbHAsA BJIQXXKHOCTBH IIOYBBI, ﬂHG - HauMCHbIIAs] BJIAXKHOCTH ITIOYBBEI, ﬂO -
COZIep)KaHHE CBSI3aHHOW BJIAard B eMHHIE OObeMa MOYBbBI, NPHHUMAEMOE PABHBIM
MaKCUMaJbHOW MOJIEKYJISIPHOI BIATOEMKOCTH; V,, - CKOPOCTb BIIUTHIBAHUS B KOHIIE
HepBoro 4aca; K z -ko3(QGHINEHT, 3aBUCAIINI OT CBOHCTBA M BIAXXHOCTH MOYBEI; f -
BpEMsI BIIUTHIBAHUSI BOJIBI B TIOYBY.

CremoBaTebHO, HAa  OCHOBE  COBMECTHOrO  pELICHHs  ypaBHEHUH,
XapaKTepU3YIOIMX MOLIHOCTh KopHeoOuraemoro cuost pacrenuit (H(7T);) B
3aBHCHMOCTH OT IIPOJOJDKUTENIBHOCTU BererannonHoro mnepuona (7;) wu cios
BOMTHIBAHUS BOABI B TOuYBY (/) B Mpollecce KameabHOrO OPOILICHHUS, MOMXHO
OIPE/ICIUTD MPOIOKUTEILHOCTD MOJIUBA KANEIBHOTO OPOIICHHS IO OINTUMAIBLHOTO
YBIQKHEHHS] KOPHEBOH CHCTEMbI PACTCHHIA.

Panuyc smmmntadeckoii mapa6oon sl (R ) MOKHO ONpPEAeuTh 1o Gopmyiie:
R=[(Bus = Bi) (Bus = Po)Wo —Kgp ) Kp J1 - exp(= Kp, -1)].

WuauBuayanbHas MOJUBHAS HOPMa, TO €CTh KOJMYECTBO BOJIBI, HEOOXOIUMOE
JUISL CO3IaHHS PAcYeTHOTO KOHTYpa YBJIAKHECHHUS IO OJHO PacTeHHE MOXKHO
OIPENCIUTD 10 YPABHEHUIO: my;, =W -d - (Bye — f;)/100, toe W — obmuii o6seM
YBJIQKHEHHOTO KOHTYpa, M*; [ — HAMMEHbIIAsl BIarOeMKOCTh OYBbL, B % OT Beca

CYXOW TOYBBI; f3; — IPEIIOIUBHAS BIaKHOCTB IIOYBHI, B % oT HB.



PacueTnas MMPOAJOJDKUTCIIBHOCTE IIOJIHMBa (l‘k) OIIpEACIACTCA OTHOIICHHUEM

UHJVBUIYaNbHON IOIMBHOI HOPMBI (m,) K HOpPME pacxoja KameIbHUIBl (gj ):

th =my/qf-
MesxnonuBHoit nepuoy (7 Mn) MOYHO OTIPEAENINTh KaK OTHOIIEHHE IOJUBHOMN

HOpMBI  (m p) K CpEeTHECYTOYHOMY BOJOMIOTPEOJICHHIO (TpaHCIUPAMOHHOMN
criocoGHocTH) pactennii (AEgy =T ):Tyy =mp /T.

Takum 00pa3oM, TEXHHYECKHE CPEICTBA KAleJIbHOTO OPOIICHHS C
METOOJIOTHYECKIM O00ECIIeYeHUEM JIJIsi OMPEICICHUS PEKUMA OPOILICHHUS O3BOJIIUT
o0ecrenTh AKOHOMHOE W PAIMOHANBEHOE HWCIONB30BAaHUE BOJHBIX DPECYPCOB B
OpOIIIacMOM 3EeMJICJICITHH, CO3JaTh ONTHUMAJIBHOE YCIOBHE IS POCTa M Pa3BUTHSA
CENTBCKOXO3HCTBEHHBIX KyIbTYP B CPaBHCHHH C TPAJUIUOHHBIM CIIOCOOOM IOJIMBA
1o 6opo3aam.

BoiBoabl M 3akiaovyeHne: besHamopHas crcTeMa KarelnbHOTO OpPOIICHHS C
TEXHHYECKIMHU CPEICTBAMH TOAAa4YH BOABI B IOYBHI IIPH CO3JAHUH OIPEICIICHHBIX
YCIIOBHM W COONIOJCHWM  arpoOTEeXHUYECKUX  TpPeOOBaHMU  BO3JEIBIBAHUS
CENIbCKOXO3AWCTBEHHBIX ~ KYJBTYp TIO3BOJSIET B apuaHoiW 30He Kaszaxcrana
obecrieunBaTh CO3JaHHUS BBICOKOI(Q(PEKTHUBHBIX OPOIIAEMBIX MHUKPOYYACTKOB IS
(bepMepCKUX M KPECThSIHCKUX XO03sicTB. [l ONTHMU3AIMM  T€OMETPUYECKUX
napaMeTpoB KOHTYpa YBJIaKHEHHs, 1€ MPEANOIMBHON YPOBEHb BJIAarocoaep KaHusl,
THII, TPAHYJIOMETPUIECKUI COCTAaB U BOTHO-(PH3HUYECKHE CBOWCTBA ITOYBBI, B3AUMHOC
pacronoXeHNe KaleIbHbBIX JIHHUHN, PACXOIHO-HAOPHAS XapaKTEPUCTUKA KaIeIbHBIX
BOJIOBBIITYCKOB ¥ JIaBJIGHHE B CHCTEME  SBJLIOTCS OCHOBHBIMH (DaKTOpaMH,
HeoOXomuMo oOecriednBaTh ~ MHHUMAJBbHBIC 3aTpaThl BOJBl Ha (OpMHpOBAaHUE
ypoXasl  CEIbCKOXO3SMCTBCHHBIX KyJIbTYp W  COXpPaHEHHE SBOJIOIHMOHHOTO

HaIrpaBJICHUA.
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