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BBEJAEHUE

OnHa u3 BaxcHeHIWKX npobneM yeaoBe4eCTBa BCEX BPEMEH M HApOAOB — BEYHas
6opsba ¢ ronogoM, 6opsba 3a ey (muuly), a, CAELOBATEIbHO, 33 CBOE CYLUECTBO-
BaHHe Ha 3emne. V3-3a HefocTaTka MHILM €XKETOAHO CTPAAAlOT OT rojofa MHOrHe
MMIUTHOHBI JTIOAEN B Pa3HbIX PErHOHAX IIAHETHI, MO 3TOH MPHYHHE MOBBILIAETCA H
CMEPTHOCTB HaceNeHHUS.

Ipu4uH 3TOrO ABJIEHNUA MHOTO, HO [VIABHBIMH MOXHO Ha3BaTh CACAYIOIIHLE: YPO-
B€Hb 3KOHOMHMYECKOr0, COLMABHOTO H KyJIbTYPHOTO Pa3BUTHS HApONOB CTPaH, He-
JOCTaTOK HEOOXOIMMOIO KOJMYECTBA MAXOTHBIX 3€MENb M MOCEBHBIX IUIOLIAJEH,
HH3KO€ IJI0IOPOIME NOYBBI, YPOBEHB TEXHOJIOTHH BO3/JEIIBIBAHUSA, XPaHEHHS H TIEpe-
paboTKH IPOAYKLHH, a, CIE0BATENbHO, HU3KHE MOKa3aTeNny (pakTHueCKod ypoxkan-
HOCTb ¥ BaJOBOro cOOpa NMpOAOBOJILCTBEHHBIX KynbTyp. CHTyauus ycyryonsercs
€Ille U TEM, YTO 3a MOCJIe/IHHE ro/ibl BCe DONblIee KONHYECTBO MPOAOBOJILCTBEHHOIO
3epHa B MUpe cTalu nepepabarbiBarh Ha GHOTOMIHNEBO.

Cpeny aTuX NPUYHH CIeyeT Ha3BaTh H POCT HAPOIOHACENEHUSA HalueH nuaHe-
Thl 3eMJIS: TOJIBKO 3a mocaennue 45 net (c Hayana 60-X roZOB NPOULIOTO CTO-
JETHS) YUCAEHHOCTb HaceIeHHs, TO eCTh KOIHYECTBO «€IOKOB», BhIpocia Dojee
yeM B 2 pa3a, JOCTUTHYB 6,5 Mipa. uenoBek, a kK 2050 rogy MoXeT JOCTUTHYTh
11,0 mupa., 4ro Takxke roj OT roga Oyaer obocTpsTh npobieMy obecriedeHHOCTH
Hace-JIeHUs MPOYKTaMH [IMTAHUA.

Pemenne 310l npobnembl 0OLIYHO WIET ABYMS OCHOBHBIMM ITYTSMH: TIEPBBIH —
BBIPYOKa JIECOB H OCBOEHHE HOBBIX 3€MEJIb NOJ MAIIHIO, PACLIHPEHHE MIOLAH 10-
ceBa MPOAOBONILCTBEHHBIX KYABTYD; BTOPOH — MOBBIICHHE YPOXKAHHOCTH KyNbTYP
Ha )K€ MMEIOLLEHCS MIOWIAAN MalllHH HYTEM BIOXEHHS JOMOTHUTENIbHBIX CPEICTB
Ha NPUMEHEHHE HOBBIX (h(EKTHBHBIX TEXHOOTHH BO3/e/IbIBaHUS, BEICOKOYpOXKaii-
HBIX COPTOB M rOpH/I0B, MALUKXH M OPYAHH MO BO3/EJIBIBAHUIO KYABTYD, YAOOPEHHIH,
cpeacts 60pbObI C COPHAKAMHU H 3aIIMTHI OT BpeauTeacd U 0oNie3Hel, XxpaHeHHIO H
nepepaboTike CeIbCKOX03AHCTBEHHOW NMPOAYKUHH M T.J4., TO €CTh MHTCHCHBHbIH
MyTb Ppa3BUTUA OTPac/eH, NPOU3BOASLINX MPOLYKTEI MUTAHUS.

BMecre ¢ Tem, MoBBILIEHHE CNIPOCA HAa 3HEPropecypcs! NOBNEKIO 3a coOoMH Mo-
BBILIIEHHE CTOMMOCTH CENIbCKOXO3AHCTBEHHON TEXHUKH, yA0OpeHuil, repOHUHAOB,
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Beepenve

ropro4ero, a, ceA0BaTebHO, H 3aTpaThbl Ha MPOH3BOAHMBIC NPOAYKThI, YTO B CBA3H C
yBEIHUHBAIOLIMMCS CIPOCOM MPHBOAHUT K MOCTOAHHOMY W HEYKJIOHHOMY POCTY LIEH
Ha NPOJIOBOJILCTBEHHBIE TOBAPHI, K OXHAATH X CHHXKEHHE B Onmykaitiuue roas — He-
peabHO.

[pesnaent PK H.A. Hazap6aer HeoaHOKpaTHO oOpallal BHUMAHKE Ha HEOOXO-
IMMOCTb B camoe Omkaiuee BpeMs obecneueHus npoaoBoiLCTEREHHON He3aBMCH-
MOCTH CTPaHbl H IPOH3BO/ICTBA KOHKYPEHTOCMOCOOHOH MPOAYKUHH HE TOJNLKO IS
BHYTPEHHETO pblHKa, HO H 3KCMOPTHBIX Liesiel. be3ycnosro, pemenne 31ox npobie-
Mbl B Pecniybnnke JOMKHO OCYLIECTBAATRLCS, B MEPBYIO OYEPEAb, 3a CHET MOBLILIE-
HUSL YPOXKAHHOCTH BO3/ENBIBAEMBIX KYIbTYP, MPOAYKTUBHOCTH )KHBOTHOBOICTBA Ha
OCHOBE MHTEHCU(HUKALMK BCEX OTpaciiell CesbKOXO3AHCTBEHHOrO MPOM3BOACTBA, TO
€CTb BJIOXKEHUA CPEACTB M 3aTparT C MOJHON HX OKYNAaeMOCTLIO, IOBbIILIEHHS YPOB-
HA peHTabeIbHOCTH NMPOM3BOAHMOH MPOAYKUHH, CHUXKEHUS ee ce6ecTOMMOCTH, 110-
BBIUIEHHS KOHKYPEHTOCIOCOOHOCTH Y Ap., YTO OYEHb BAXHO pellaTh HAKaHYHE BCTY-
niaeHus ctpatst 8 BTO.

OxynaeMocTh BKJIa/1bIBAEMbIX CPEACTB B Pa3BUTHE PACTCHHEBONUECKHX OTpacieH
BO MHOIOM 3aBHCHUT OT 3HAaHHA CNEUUANHCTAMH-arPOHOMAaMH OHOIOrHUECKHX OCO-
GeHHOCTEN KynbTyp, TO €cTh TpeboBaHHI UX K (aKkTOpaM BHELIHEH cpeab! (Temnmno,
BJiara, MHiia ¥ Ip.), yMEHHE OUEHHTL 0BECNIeYEHHOCTh NOCEBOB YTUMH (axTopaMH
M NOTEHIIHATBHbBIE BOIMOKHOCTH KyJIbTYpPbl, COPTa B 3aBUCHMOCTH OT 3THX YCJIOBHH.

B 5Toit cBA3M MOXHO NPH3HATH, YTO HUCKOJIBLKO HE YCTAPEJIO BbICKA3bIBAHHE Be-
JHKoro pycckoro pusuonora K.A. Tummupsasesa (1948): «Yauats norpebuoctu pacrte-
HHSA — BOT 00/1aCTh TEOPHH, TPHOBLTLHO /1715 CeOA YI10BNCTBOPHTL HTH NOTPEOHOCTH —~ BOT
rIaBHas 3a00Ta NPaKTHKK» ).

3azaua NoBbLILIEHHSA YPOXKAKHOCTH KYABTYPbI C OZIHOBPEMEHHBIM CHHXKCHHEM CE-
6eCcTOMMOCTH MPOM3BOLUMON MPOAYKLIMH, BbI3bIBAET HEOOXOAMMOCTB 3apaHee pac-
CYMTATL BO3MOXHBIN YPOBEHb YPOXKaHHOCTH B 3aBHCHMOCTH OT OOCCIICHEHHOCTH
noceBOB (hakTopaMy BHElIHEel cpeabl, MOTEHUMANbHBIX BO3MOXHOCTEI KylbTYphl,
copTa # ap., To ecTh 061aaaTh yMEHHEM NPOrpaMMHPOBATL YPOXKARHOCTD.

[IporpaMMHpOBaHHE ypPOXKANHOCTH CEIIbCKOXO3ANCTBEHHBIX KYJILTYp Kpaiine
CJIOXKHO, MOCKONLKY KOHEUHLIE Pe3y/bTaThl BO MHOTOM 3aBHCAT OT NPUPOMHBIX M
CKJIaABIBAOILHMXCH B TEKYHICM 'Oy METCOPOIIOTHUECKHX ycnomu"l, HOTOMY caceaycer
CYMeTb 3apaHce NPC/IBHIETh MHOXKECTBO CIIyHalHOCTEH, CBA3AIHBIX ¢ NPHPOAHBIMY
ABJEHHAMM.

[TporpaMmMupoRaHHe ypoxacs KaK HayuHas it yueOnas JNCLATLIHHA PAcCMaTPH-
BAET BOMPOCHI, CBA3AHHBIC ¢ TpeboBaHHEM KYILTYD K (akropam BHENIHCIH cpebl v
00ecrncYeHHOCTBIO YTHMH (PAKTOPAMH, MO3BOJIACT HANOOJICE TIOJIHO PACCUHTHIBATL 1
YIOBAETBOPATD NOTPEONOCTH PACTCHHUIT (11OCCBOB) B peryanpyeMbix (hakropax, 1an-
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Hosiee NOIHO HCMONLIYA B KOHKPETHbIX NMOYBEHHO-KIMMaTHHECKHX YCIIOBHAX He-
peryaupyembie Gakropsl.

Takum 0Gpa3zoM, OBNaJeB OCHOBAMH NPOrpaMMHUPOBaHMS YPOKAEB, OMUPAACh
Ha 3HaHHe DHOJIOTHYECKUX 0CODEHHOCTEH KyIbTYpbl, COpTa, WX TpeboBaHUH K dak-
TOpaM BHEIUHEH cpeabl — BOAE, NMHLUE U Ap., MOKHO 3apaHee pacCyHTaTh YPOBEHb
YPOXKAHHOCTH M MOA TOT YPOBEHb OIPEAE]HTL NMOTPEOHOCTL B PErYIHPYECMBbIX
taxropax: onTuMalbHas rycToTa crebnectos (TpaBoCTOs) H HOpMa BbICEBA CEMSH,
J03bl YIOOPEeHHH, TeXHONOrUs 00pabdOTKH MOYBbI, CPOKH U CHOCOOB! NOCeBa, YXOA
3a MOCEBAMH H JIp., a TAKKe 00ECMeYHTh B MOJHOM 06BEME U B ONTHMalIbHbIE CPOKH
3TUMH (PaKTOPaMM, YTO MO3BOJIMT AOCTHTHYTb BBICOKHX YPOXAEB KyNbTyp, MONY-
4eHHE MPOAYKIHH PaCTEeHHEBO/ICTBA C HEBBICOKOH cebecTOMMOCTbO pH Haubosee
TMOJTHOM HCIONB30BAHHH OMOKIIMMATHYECKOrO NOTEHIHANA KOHKPETHOTO PETHOHA.

JlocTUrHYTh YpoBHs obecrneueH!s NPOAOBONLCTBCHHOM HE3aBUCHMOCTH Pecny-
OJIMKH U IPON3BOACTBA KOHKYPEHTOCIOCOOHBIX IPOAYKTOB HUTAHUsI BO3MOXHO My~
TEM peLUeHUs] IKOHOMHYECKHX, arPOTEXHHYECKHUX U APYTHX 3a7a4, HaIpaBIE€HHBIX
Ha JOCTHXEHHE MOTEHLMATIbHO BO3MOMKHOTO B 3THX YCJIOBHAX YPOBHS YpOMaHHO-
CTH, MO0 NpH HU3KOI KYJIBTYpe 3eMIEAENHs, HEBRICOKUX YPOXKasiX BO3AENbIBAEMBIX
KYJIbTYP, HU3KOH MPOAYKTMBHOCTH >KHBOTHOBOJCTBA HEJb3s AOOMTLCS CHHXKCHHA
ce0ECTOMMOCTH NPOLYKLHH.

Pewienue Becex 3THX 3a4a4, CTOSLUUX Tepe] CeJbCKOXO3IHCTBEHHBIM MPOH3BOI-
ctBoM Kasaxcrana, B0 MHOroM OyAeT 3aBUCETB OT KapOB, KOTOPBIE CMOTYT rPaMOT-
HO MpPETBOPATHL BCE HAMEYEHHOE B JKH3Hb: BbICOKOKBAJIM(DHULUMPOBAHHBIX PYKOBO-
IUTENEN CEeJIbCKOXO3AHCTBEHHBIX NPEANPHATHH, NPOeCCHOHANbHO TEOpPEeTHYECKH
M IIPAKTHYECKM MOATOTOBJICHHBIX arPOHOMOB, 300T€XHHKOB, MHMEHEPOB, a TAKXKe
pabourx -~ MEXaHM3aTOpOB, pabOTHMKOB >KUBOTHOBOACTBA H IepepadaTbIBaIOILHX
oTpacJiei CebCKOX03HCTBEHHOH NPOAYKLIUH.
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OcHOBBI NPOrPaMMHPOBAHHUS  ypoO-
®aeB Kak Hayku ObLIH 3al0XeHBbl elle
8 XIX — wauane XX cromeTHil oCHO-
BOMOJIOXHUKAMH ArPOHOMKWYECKOH Ha-
YKH, MPOBOAMBILUX KOMMIEKCHbIE HC-
CAeOBaHUA, B KOTOPBIX OlICHHBANACH
norpeGHOCTL pacTeHHi B OCHOBHBIX
takTopax *MM3HH, PACCHUTHLIBAEMBIX B
KOAMYECTBEHHbIX ToKazarensax. Cpe-
AM YYEHBIX 7TOFO MEpUoda cieayer
wasgars lO. JlubGaxa, I'. Tenpplirens,
M.3. Boaeun, A.H. [pauniuniiko-
Ba, K.A. Tumupsasesa. B.P. Buibsamca
¥ MHOTHX ApYTHX.

OpHako 0oJjice HMHTECHCHBHO Ha-
yuHble HCCIENORAHUSA, a TaKKe BHC-
JIpeHHe MONYYEHHBIX Pe3ynbTaToB B
NPON3IBOACTBEHHYIO MPAKTHKY CTajiH
nposoauThes B 30-x romax fpounoro
cronetus. [lepabie paboTei HToro niana
ObiIM NpoBE/ieHb! B Te TO/Abl POCCHIi-
CKMM CEEKIHOHEPOM-KapTO(EICBOIOM
A.l. JlopxoM, KOTOpbI /118 YCNOBWii

Mockopckolt obnactu paspaboran cu-
CTeMy [IOJly4eHHUsl Yypokas KiyOHeH
xaprodens 500 wra, dhakTHaeckuil xe
cbop npeBbicun 528, a B nocienyoume
roAp! ypoxkaitHocts gocturia 700 w/ra.
[MporpaMma, pazpaborauHas A.I. Jlop-
XOM, TIONIHOCTLK COOTBETCTBOBaNA O1O-
JIOTUYECKHM OCOOEHHOCTAM KYIBTYPHI,
POCTY M Pa3BHTHUIO PaCTEHHH B Tipolec-
Ce OHTOTEHERa, a 3aTCM B COOTBETCTBHH
¢ TpeboBaHHAMIT pacTeHHH K hakTopam
BHEllIHelt cpeibl peryiiposanoch ode-
CrNeYeHHEe pacTeHWH nuueil, BoaokH
¥ ApyruMH haxTopamy.

B kouie 30-x ropoe XX crostetis
s ycnoBud  Mockosckol  obnacti
M.C. Casuuknii (1973) paspabotan
nporpammy nonydenns 100 1u/ra 3epna
O3HMOH MIIIEHHIbI, B OCHOBY KOTOPOIi,
B omiH4de or nporpammbl Al Jlop-
xa, OblIa MOJIOKCHA COCTABJICHHAS 1M
(opmyna,  BKIUAIOIMAL  OCHOBHBLIC
MEMEHTBI CTPYKTYPhI YPOXan: KOJHUC-
CTBO PAcTCHIIT B YHCIIO MPOAYKTHRIIBIX
ctebneii (KONoCbeB) Ha CIMHKNIE RNO-
IHA/IM, YKCIIO 3CPCH B KOJNIOCE, Maccy
1000 3epen, a Taioke On1 paccuiTabl
1 Apo6Io BHECCHBI 103bl YAOOPCHIIT,
HEOOXOIUMBbIC JUTA (POPMHPOBAILIA 3a-
JAHHOTO YPOBIS yPOKAHHOCTH, B HTOIC
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dbaxTnueckas ypoxanHOCTb COCTaBHIIA
99,8 w/ra.

BriocnencTBuM  co3gaHue  TOYHBIX
npubOpPOB, CNIOCOOHBIX KOHTPONUPOBATE
POCT U pa3BMTHE PACcTEHHH, MO3BOJIMIO
000raTuTh HayKy HOBBIMH 3KCTIEPUMEH-
TanbHBIMH ~ MarepuanaMd, 0coGeHHO
Mo (OTOCHHTETHYECKON JEATENBHOCTH
noceBoB. BaxHocTh 3TOro Bompo-
ca npeasuaen eie K.A. Tumupsses,
CYMTABIIMH, YTO MpeAen MIOACPOAHS
MOYBLI ONpeaenseTcs He KOJIHYECTBOM
BHOCHMBIX YOOOpEeHUH U MogaBaeMoi
BO/IbI, @ KOJIM4ECTBOM CBETOBOH 3HEp-
MM, NOCTYNAKLIEH OT COMHUA HA MO-
BEPXHOCTb TNons. PacteHus, morouras
MPH Y4acTHH XJ10podHIa — 3eNeHOro
MUTMEHTa — COHEYHYHO JHEPTHIO, Mpe-
00pa3yoT ee B XUMHUYECKYK) IHEPTHIO
OpraHHYECKHX COeAMHEHHH M HaKalIu-
BAIOT MaccCy pacTeHus.

Ilo3tomy ocHoBHas npobnema rio-
JY4EHHst MAaKCHUMajbHO BO3MOXHOIO
YPOBHA  YPOXKAMHOCTH  33KIIIOYACTCA
B TOM, 4TOOBI HAyUMTBCH YIPAaBIATH
(hOTOCHHTETHYECKOH  HEATeNbHOCThIO
pacTeHuH 1 JoOUTbCS HAaHOOEE MOAHO-
ro MCHONb30BAHHA MOCEBAMH IHEPTHM
COJTHUA.

Bonpocamu (oTOoCHHTC3a M TOBBI-
UIEHUEeM [POAYKTUBHOCTH PpAaCTEHHUH
B 50-70-e romel XX Beka 3aHUMaci
A.A. Huuunoposuy, KOTOpBIA 10Ka3bI-
Ban, 4To ypoxahHocTb 3epHa 60 wra
MOXHO CYMTaTbh JIMLIb YIOBIETBOPH-
TEJILHOHW, 8 BBICOKME YPOXKau NpH Hos-
HOM HCIOJIb30BaHMH (GOTOCHHTETHYE-
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CKOr0 MOTEHUHATa IOCEBOB JOMAKHBI
npesbiwiats 200 1/ra 3epHa WK cyxoi
(duTOMacchl pacTeHHH.

B 50-90-e roasl mpouutoro crose-
THSl M3y4YeHHE BONPOCOB (HOPMUPOBa-
HHs YPOXKaeB CEJbX03. KyIbTyp HPOBO-
IUI0Ch MHOTHMH HCCJIELOBATENSAMH,
CO3/1AJIHCh LI€/IbIE HAYYHBIE LIKOJIbI, Ha-
npumMep, A.M. Psbunkos u T.U. Hlauko
pazpaborany MeToAb! M NPeTOKHUIN
dopMynsl Ans ONpeAeNeHus THApOTep-
MHMYECKHUX Moka3aTeneil guroMacchl H
6H0I0THUECKOH NPOAYKTHBHOCTH pac-
TEHHU#, NO3BOJAIOLIUX ONPEAEIUTh I0-
TEHUHANbHBIE BO3MOXHOCTH KYILTYD
B PpasHbIX I[10YBEHHO-KAHMATHUYECKHX
ycnoBusx juid QOpPMHpOBaHMs Ompe-
JEJEHHOTO  YPOBHS  ypOXaHHOCTH.
H.A. Edumosa (1969), X.A. Monanay
(1963) pa3paboTanu MeToMKy pacuera
YPOBH$ ypoxxaiHOCTH no npuxony @AP
C MCIOJIb30BAHHEM CPEIHEr0 MEeCAYHO-
ro npuxoja PAP 3a BereTauMOHHBIN
neproa, A.M. AnmarveB paspaboran
METONMKY 6allaHCOBOTO pacyeTa Np1xo-
Jla ¥ Pacxo/a BIaru MoCeBaMH.

OcobenHo Gonplas pabora no M3-
YYEHHIO NPAKTHYECKH BCEX OCHOBHBIX
MPUHUMIIOB NPOrPAMMMPOBAHUS  YPO-
kaeB Obina nMpoBefeHa B MoOCKOBCKOH
CEJIbCKOX034HCTBEHHOM aKageMHH
nmend K.A. Tumupssera noa pyko-
BoACTBOM akazemuka WU.C. lllatunosa,
a rawke M.K. KaromoBbiM. Hayunsic
MCCIIE/IOBaHUS 110 JIaHHbIX fpobieMa-
THKE MPOBOAWNMCH BO MHOTHX Opy-
THX Hay4yHbIX H y4eOHbIX 3aBEAECHHSX:



PA3LEN I. Teoperu4eckve OCHOBbI N

BHUUM kopmoB umenu B.P. Buibsam-
ca PO, HUM dusnonoruu pacteHuit
P®, Boarorpaackom CXH P®, Hep-
HUIOBCKOH oOmbITHOM cTaHuuu PP
(K.Il. Adcuaynos, H.HU. JlanTtyxosa),
Usanosckom CXH PO (HO.A. HyxHun);
OONbLIO#H BKIaJ B pa3padOTKy BOMIPOCOB
NMTaHHUs PACTEHUI BHECTH poccUiickue
arpoxumukud B.I' Miuuees, b.A. fro-
auH W ap. OTaenbHbie BOMPOCHI TpH-
MeHeHHMs MpOrpaMMHPOBaHHMs Ha noce-
BAX KOPHEIIOAOB H OBOIUHBIX KYNbTYp
B lleaunorpaackom CXH KaCCP
(ubiHe Kasaxckui arpoTexHM4YecKHi
yuusepcuter numedu C. Cedidynnuua)
n3yuanuce H.I LllenetkoBbiM M ap.

C 1975 roaga pa6ota Mo H3yHEHHIO
BO3IMOXHOCTEH MpOrpaMMHUpOBaHUA
YyPOXAaeB KOPMOBBIX KyNbTYp MOA PYKO-
soactBoM H.W. Moxaesa nposoauiace
B Llenunorpanckom CXH. beutn usyue-
Hbl BOMIPOCHI UCTIONB30BAHHA BAArH MO-
CE€BaMH TP €CTECTBEHHOM YBIIaXKHEHHH
M OpOLUEHHH, paccuuTaHbl Kodphduum-
€HTBI BOAONOTPEONeHHs KyabTyp, cpel-
HHE 3HAYEHUs ONTHMAaNIbHOU [YCTOThI
cTednecTos (TPaBoOCTOA) MOCEBOB KOp-
MOBbLIX KyNbTYp, paspaboraHa MeTOau-
Ka pacyera HOpPM BbICEBA CEMSH, [IaHbI
MOApaBouHble KOYPPUIMEHTB AN HX
pacueTa, wu3lydanach IQQPEKTHBHOCTh
MPUMEHEHHA pacyeTHbIX 103 yaobpe-
HUH NOA MNaHUPYEMYIO YPOXKAHHOCTb.
[lpoBepka M BHeApeHUE pPE3ynLTaToB
HCCIIER0BAIHWIA 110 3THM BolpocamM Gblia
ripoBe/icHa Ha OOMbUIMX MUIOINAANX B
OhiBIIMX COBX03aX AKMOMHHCKOH 00-

PaAMMUPOBaHUA YPOXdceB Le

nactu («OkTa6pb», «PaccseT», HMEHH
M. MameToBoii LiennHorpaackoro pai-
oHa, «HoBoanekcanaposckuit» Buiu-
HEBCKOTO paioHa u ap.). Hanpumep,
B [POM3BOACTBEHHBIX OMBITaX, MPO-
BeeHHbIX arpoHoMoM A.H. MoxkaesbiM
(1986), npuMeHeHHEe psaa BJCMEHTOB
APOrpaMMHUPOBAHHS YPOXKAcB I103BO-
JII0 cTabuUIIbHO AONYYaTh B YCIOBHAX
AKMOJHHCKOH 001aCTH NPH OPOLUCHUH
1o 150-160 o/ra noLepHOBOro CeHa, 10
800-850 w/ra 3eneHol Macchl KyKypy-
3bI, 30 650 1/ra KOPMOBOIA CBEKIIBI.

Ha ocHOBaHMM NpOBENEHHBIX HC-
cilefoBaHUi ObUT caenaH BbIBOA, HTO
NpOrpaMMHPOBaHHE YPOXKAEB MO3BOIS-
eT 3apaHee pacCHMTaTb H OMpEIENHTDb
napaMeTpbl MOTEHLIHANA KynbTyp H
COPTOB, 3JEMEHTOB TEXHOJIOTHIF BO3-
NENbIBAHHUS B 3aBHCHMOCTH OT BIaro-
obecnedeHHOCTH M ApyrHx (aKTopos,
B YaCTHOCTH — ONTHMAaNbHYIO (mpen-
y6opounyto) ryctoty crebnectos. 1io-
farasck Ha pa3paGoTaHHYI0 METOANKY
pacuycTa HOPM BbICEBA CCMAH MpPH pa-
LIMOHANILHOM PAacXofe CeMEHHOro Ma-
TCpHaJa, OUCHHTbL BO3ZMOXHOCTH (hop-
MHUPOBAHHA OATHMAIbHBIX 3HAUCHHH
NIouaad JIHCTOBOI TOBCPXHOCTIL W
doTocHHTeTHHECKOro noTeHUMaNa 110-

CeBOB, pacucTa 103 yroOpennii n 1p. B
YCIOBHAX €CTCCTBCHHOTO YBIAKHEUNA
H OpOLIEHHS.

YeranosiacHo, 4To  Juis pacucta
YPOBHA YPORKATHOCTH H C1O FIPOrpaM:

MHPORAHHA B NPOHBOCTRBCUHNBIN

JIOBHAX IIC()(’.\U}IHM() QJIHOBPCMCHNO
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Ha ocHOBaHMH  BBIllIECKa3aHHOTO
MOXHO cZelaTh 3aKJIIOUEHHE, 4YTO MO
BCEM OCHOBHBIM BOINPOCaM MpOrpaMmH-
pOBaHUS YPOXKAEB HAKOTUIEH 6OJbILOMH
TEOpeTHYEeCKUH M NpakTHYeCKuil mMare-
puai, B Tom 4ucie 1 B CesepHoM Kasax-
CTaHe, CBHIETEJbCTBYIOLIMI O BBICOKOH
3(GhEKTUBHOCTH IPUMEHEHUS STHX MpH-
€MOB B IPOM3BOJCTBEHHOMN NPaKTHKE.

YpowaHHOCTb CeNbCKOXO3AHCTBEH-
HBIX KYAbTYp CKJaAbIBacTCA MOA BO3-
IeHCTBHEM MHOTHX (aKTOPOB OKpYy-
Xarouen cpeabl U 3aBHCUT OT TOrO,
HACKOJILKO TOMHO (B ONTHMAaibHbBIX
pasMepax) yIoBJIETBOPSIIOTCA pacTEHUs
KaX/1bIM U3 (aKTOPOB B COOTBETCTBUM
C MOTpeOHOCTAMHU B HUX. 3a/1a4a 3aKJIFO-
qaeTcs:

— 80-nepebIx, B TOM, 4TOOBI IIyOOKO
no3Harb OHONOrUI, TO €CTb MNOTped-
HOCTH Ka10H KyJIbTYpbl B (akropax
BHEILLIHEH cpenbl (Temno, Biara, nuuia,
CBET W JIp.) U KpUTHUYeckHe (asbl Bere-
TalHH PaCTEHUH M0 OTHOLIEHHUIO K 3TUM
dhakTopam;

— 60-8MOpPbIX, HAYUUTHCA 0becneuu-
BAThb PACTEHUS ITHMH (paKTOpamH B He-
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00X0IMMbIX KOJTHHECTBAX W B HYKHOE
JUISl PacTEHUI BpeMsi MyTeM MpHMeHe-
HUA COOTBETCTBYIOLIEH TEXHOJIOIMH
BO3/ICJIbIBAHHS.

[Mockonbky ocHOBHas Macca ypoxas
KyasTyp (10 95%) dhopmupyercs 3a cueT
¢dboTocHHTETHYECKOH JEATETbHOCTH
pacTeHui, onpeaesicHWe MOTeHIMalb-
HBIX BO3MOXKHOCTEH MOBBILIEHUA MPO-
OYKTMBHOCTM NOCEBOB 3a cueT Oosee
MOJHOrO WCNOJNB30BAaHUA CONHEYHOH
paaMalMy B npolecce GoToCHHTEe3a AB-
JISETCSA OQHOH M3 BaXKHeHIINX npobiem
COBPEMEHHOTO PaCTEHHUEBOACTBA.

Bospactatouine norpeGHOCTH Ha-
ceneHust B obecneyeHHH BBICOKOKaue-
CTBEHHBIMHU MPOJYKTAMH NUTAHMA (KaK
KOJINYECTBEHHO, TaK M Ka4€CTBEHHO)
TpeOyloT IOCTOSIHHOTO HAapallUBaHUs
TEMIIOB MPOM3BOACTBA pacTeHHEBOIUE-
CKOM MpOAYKLUH.

OCHOBHOH IyTb YBEJIHYEHHs MPOM3-
BO/CTBA NPOIYKLNUH — MHTCHCH(DHKALINA,
T.€. YBeJIHYCHUE BIIOXKEHHH M 3aTpar C
[1eJIbIO TOBBLILIEHUS YPOXKAWHOCTH C
e[IMHULB TUIOIAAM M CHHKEHHS 3a-
TPaT B pacyere Ha KaAyw €IHHMILY
MoJiy4yaeMoi MpoayKLUMH.

B pacteHueBoaucckod OTpacid B
YCJIOBHMSIX MNpPOU3BOACTBA HHTEHCH(DH-
KalMsl peayi3yeTcsi NMyTemM BHEAPEHHS
MHTEHCHBHBIX OJIHAKO
NIPUMEHEHUE TECX MK HHBIX 3JIEMCH-
TOB TEXHOJNOrWi, HAanpaBlCHHbIX Ha
MOBbILUEHHAE YPOXKANHHOCTH, HE BCErna
YBEHUHBAETCSt YCMEXOM, UYTO CBSA3aHO
HEpeJKo C HEeNOCTAaTOYHbIM 3HAaHHEM

TEXHOJIOTHH,



HOTPEeOHOCTH pacTeHHi B (hakTopax
BHEIUHEH Cpelbl, CMOCOO0B PeErysm-po-
BaHHA M CO3JAAHHS ONTUMANBHBIX YCIIO-
BUH I UX POCTA U PA3BUTHSL.

Bonpocamu mno3sHaHus pacTeHHit
M CO3/laHHsl ONTHMANBHBIX YCIIOBHH
it GOPMHPOBAHHSA YPOXKAeB 3aHUMa-
I0TCSI HAyKH U y4ueOHble AUCUMILIHHBI,
BXOAAlUIME B [POrpaMMy MOATOTOBKH
arpoHOMOB:  (M3UONOTHA  pacTCHHH,
arpoxUMHs, 3eMJICHEIHE, CeJIEKLH,
3alUTa PAcTEHHH, pacTEeHHEBOICTRBO,
KOPMOMPOW3BOACTBO, METEOPOIIOrHs
M pal Npyrux. YpokalHOCThH CKJaibi-
BaeTCH ITOA BO3AEHCTBMEM KOMILIEKCA
(hakTopoB, KOTOPLIH HE MOXET ObIThb
MEXAHUYECKOH CYMMOM OTOENbHbIX ar-
pPOTIPUEMOB, PEKOMEHAYEMbIX KaXIOi
OTHEIbHOW HAaYKOM, [I0CKOJIbKY B3aUMO-
JeHCTBHE MEXAY HUMH H3MEHSET apHd-
METHYECKHH pe3ynbTaT CyMMUPOBaHMS,
MO3TOMY CJedyeT CYMTATh, YTO OCHOB-
HOM MyTh NOBBILIEHHS MPOAYKTHBHOC-
TH — pa3paboTka KOMMEeKca B3aUMOC-
BSI3aHHBIX arpOTEXHHYECKUX NMPHEMOB
M ONTUMK3AUMS (HAKTOPOB, OCHOBAHHBIX
Ha KOMIUIEKCHOM MPHMEHEHHH CYMMBI
3HAHUK MO BCEM pACTEHHEBOMTYECKHM
AUCUMMIMHAM. DTOT METO/ UCCiENyeT-
ca B Hayke «[Ilporpammuposanue ypo-
XKaeB  CEJIbCKOXO3AMCTBEHHbIX  KYh-
TYp».

fTo muennto M.K. KatoMora (1989),
«OCHOBHAas Uelb [POrpaMMHPOBAHHS
COCTOMT B TOM, 4TOOBI, omupasch Ha
JOCTHXKEHUA CMEXHBIX Hayk ((uino-
NOTHs PACTEHUH, 3CMIIeIeNTUE, PaCTCHHU-

€BOJICTBO, TMOYBOBEACHHE, arpOXHMHS,
METeopoNorusA, arpopus3nka, a TaKke
MareMaTHka, KHOepHeTHKa U IKOHOMH-
Ka), MepedTH K WHUPOKOMY HCIMOJIB30-
BAHUIO B arpPOHOMHH KOJHYECTBEHHBIX
MozeneH 1 3JIEKTPOHHO-BLIYHCITUTE -
HOH TEXHHKH, NMPHMEHEHHUE KOTOPOH
no3BoiseT ObICTpo o0OpabarbiBaTh
fonbulyio uHbopMalkio o Gakropax,
BAMSAIONIMX HA POCT pacTeHHH, H pe-
KOMEHAOBaTb ONTHMAJbHbIH BapHAHT
arpOTeXHUYECKUX MEpONPHATHH, Ha-
NpaBJIEHHBIX HA MOJIY4YEHHE 3anporpam-
MHPOBAHHBIX YPOKAEBY.

B cenbckoM x03siiCTBE, B HACTHOCTH
B PacTeHHEBOACTBE, IIPOBOAUTH MIPO-
rpaMMHPOBAHHE YPOXAEB HEMPOCTO,
MOCKOJIBKY HEOOXOOHMO TIpeABHICThL H
YYHTBIBATH MHOXECTBO CJIy4arHOCTEH,
KOTOpble CBSA3aHbI C MPHPOIHBLIMH YC-
JIOBHSIMH, IPH 9TOM psil HaKTOPOR KH3-
HU PACTEHWH — CBET, TENJIO, Bjara — B
€CTECTBEHHbIX YCMOBUAX — HeEperysiu-
pyeMble HAH NMIIOXO peryaupycMmbie, 1 K
HUM TMPUXOQAUTCA MNpHCHocabaHBATLCS
nyTeM MpHMEHEHHs COOTBETCTBYHOILIX
arpoTeXHHUYCCKHX MPHEMOB (HampHMep,
cpokH nocesa W ap.). Hmeercs Tax xe,
pa HaKToOpoB, KOTOPbIC MMKHO pery-
JINPOBaTh, B YACTHOCTH — odeciicHenne
ICMCHTAMM MUTAHNS, CO3IAHHC OMTH-
MaJIbHOM ryCTOTHI CTCONCCTOS 11OCEBOB,
bopbba ¢ copuisikami, BPCAUTCIAMI W
OONE3NAMH,  BOIEIBLIBAHHC  JIYHIINX
IS TAHHOTO PerioHa KynkTyp B cop-
TOB, YCIOBHMH YBAAKHCHHSA [P OPO-
mwenn 1o ap. )cHoBHAs 3ajiata 3eMie-
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Jefbia — 06ecneyuTh MOCeBbl KyNbTyp
BceMH ¢akTopamMy BHELIHEH cpeabl B
ONTHMANIBHBIX KOJMMYECTBAX 3a CYET
NPUMEHEHHs1 TOH WK HHOH TEXHOIOM MK
BO3/CABIBAHNA, CINOCOOCTBYIONIEH oOn-
THMH3aLHUHU HaKTOPOB KHU3HH PACTEHHH.

B ¢opmynupoke H.C. llatunosa
(1973), nporpaMMHpOBaHHe ypOXKaeB —
9T0 pa3paloTka KOMIUIEKCAa B3aUMO-
CBA3AHHBIX MEpONPHUATHH, cBoeBpe-
MEHHOE W KayecTBEHHOE BBIMOJHEHHE
KOTOpbIX 0O0ecneurBaeT MoNy4yeHHe 3a-
paHee pacCUHTAHHOTO YpOXkas MONEBbIX
KYJIbTYp BBICOKOTO KayecTBa.

C nosuudi ydera U pauMOHaIbHO-
ro MCIOJIB30BaHUS HEPErYJIHPYEMBIX H
peryaupyemMsix (hakTopoB MOXHO AaTh
cleAylliee  ONpeleneHHe  MOHATUS
MpPOrpaMMHPOBAaHHA ypoXKas: Ha OCHO-
BAHWKM OMpEAENeHUs YPOBHA ypoxaH-
HOCTH TIO0 HEPErynupyeMbIM (akTtopam
M C YYETOM ITOTEHUMAbHBIX BOZMOKHO-
CTeH KyJbTypbl, COPTa PACCYATHLIBACTCH
B KOJMYECTBEHHBIX TOKa3aTelsx TMo-
TpeGHOCTh B PErynupyeMbix (aktopax,
KOTOpblE pEanu3yloTCs 3aTeM uepes
TEXHOJOTHIO BO3JEMbIBAHUS KYNLTYP.

[IporpaMmupoBaHie ypoxkaes Mno-
3BOJIAET 3apaHee MNpenonpeneifsTe |
BBIMMUCIATHL HampasieHue GHopMUpoBa-
HUS YpOXas ¢ y4eTOM MOYBEHHO-KIIH-
MaTHYeCKUX YCIOBHH paiioHa W OHo-
JIOTMYECKUX OCOOEHHOCTEH KYABTYpHI
(pacTenus), 3aTeM B 3aJaHHOH mocie-
JIOBATENLHOCTH [PUMEHATb 3JEMEHTBI
TEXHOJNIOTHH, HEOOXOAWMbIE i O0-
CTHXKEHMS Ha KaKIOM J3Tamne 3apaHee
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NpeayCMOTPEHHBIX KOMHYECTBEHHBIX W
Ka4ueCTBEHHbIX MOKa3arenei pocra, pa3-
BUTHS U POLYKTUBHOCTH arpoduToue-
HO30B.

1.3. MeToabl HCCIe10BAHUH
M TeOpeTHUECKHE
OCHOBLI MPOrpaMMHPOBaHUSA

K HacToseMy BpeMEHH HAKOMJIEHO
JIOCTaTOYHOE KOJIMYECTBO Marepuana,
CBUETENILCTBYIOIETO O BO3MOXHOCTH
TIPUMEHEHHs IPOrPaMMHPOBAHHSA YPO-
MAaeB CEJIbCKOXO3AWCTBEHHBIX KYIBTYP.
IlporpammupoBanue ypoxaer paccMa-
TPUBAETCA KAK HOBBIA pa3fen HayKH,
B KOTOPOM CTaBHTCA LeNb ¥ KOHEYHas
3ajaya, paspabarblBaeTcss mporpamma
pa3BUTHA pAacTE€HHH (LleHO3a) B OHTO-
reHe3e, KOHTPOJUPYET-Csl BbIMOJHEHHE
9TOH MporpaMMbl H yNpaBicHHE ee XO-
IOM.

IIporpaMMHpoOBaHue ypoXkaer cie-
IyeT paccMaTpuBaTh Kak Hayky o0
yTpaBleHHH POCTOM M Pa3BUTHEM pac-
TeHUH, (HOPMHUPOBAHHEM MOCEBOB KY/b-
Typ nyTem ofecrneyeHHs UX B HYX)HOe
BpeMs peryiudpyeMbliMH  akropaMu
BHELIHEH Cpelbl (31eMeHTbl MHUTaHMA,
TEXHONOTHst BO3AENbIBAHUA M Ap.), pa-
LMOHATBHO HCTONb3Ys B MOJEBBIX YC-
JIOBUAX HEPETYAUpyeMble (CBET, TeJo,
BJ1ara, yrieK1casii ra3 u ap.).

[loBpimieHHE ypOBHS HCHONb30BA-
HUS HEPETYIHPYEMBIX (HaKTOPOB MOXKET
ObITh JOCTUFHYTO 3a CUET LENOTO psla



PA3REN

arpoTeXHHUYECKHX npuemos (noabop
KYAbTYP, COPTOB, CPOKH H CIIOCOOHI f10-
ceBa, (opMHpOBaHHE ONTHMAIBHOTO
KOJIHYECTBA PACTEHHI HA €HHHLE 10~
11aaH, BHECEHHE yn0OpeHUH, Bbipaull-
BaHHE 3I0POBbIX PACTEHHH W T.1.).

Ha tepputopny KaszaxctaHa Ha kax-
OBl rekTap Molaad MOCTynaer 3a
TErUIbli MEepUOA rofa SHeprust B KO-
yecTBe He MeHee 14,5-15,5 mapa. k[lx.
a Wcnonb3yercs nocesamy — He Honee
0,5-1,0%, notoMy BaxkHeiiwed npobie-
MOW COBPEMEHHOr0 pacTeHHEBOACTBA
ABAsAeTCA pa3paboTka U co3faHHe ycio-
BHii, KOoTOpbie Obl oOecreunBagn 10Be-
JIeHHE YTHIM3ALHUH COJTHEYHOH dHEprun
noceBaMHu KyabTyp — He MeHee 2-3% oT
mocrynaioLei Ha 3emto.

Okazarb BIMSHHE HAa MPHXOX (POTO-
CHHTCTHYECKOW AKTHBHOH paauauxH
(DAP) HeBOIMOKHO, OIHAKO MOXHO
(opMHpOBaTL MOCEBBI OMpEAEICHHON
CTPYKTYpPbl C KOMTHYECTBOM PACTEHHH M
MJI0LIAAbIO IMCTOBOH MOBEPXHOCTH, KO-
TOphIE COXPaHAIH Obi MPOTXOIKHTENBHO
paboTtocniocobHocTh ((hoTocHHTETHYE-
ckunit noreHuuan uiau ®I1). Kpome toro,
Ha HCIOL30BaHHE NPHX0/1a CONHCHHOH
JHEPrUM  BAUAIOT MOP(POTOrHUYCCKHE
0coDeHHOCTH pacTeHHM, nx rabuTyc:
PacTeHHs C BBICOKMM H SPYCHBIM pac-
[MOJIOKEHHEM JTHCTBCB JyUILC aKKyMYy-
JIMPYIOT COJIHEYHYIO JHEPIHIO, “CM C
JHUCTHAMHU B (hOPME PO3ETKH, KYIBTYPDI
M COPTa C OCTPHIM YTIIOM MPUKPEILICITHS
AMCThEB cnocoOHbI Takxke Oosee oo
HCTIOJILIOBATH €€, — MNP PACTIONOKCHUH

PAOKOB C CE€BEpa Ha KI ypOXKaHHOCTh
Bbillle, YeM FIPH PacTONOKEHHH B psl-
Kax ¢ BOCTOKa Ha 3anaji.

MMetotes u apyrue GakTopsl, KOTO-
pbie OTPaHUYHBAIOT YPOBEHb YpOXKaii-
HOCTH NOCEBOB! BAAro00ecne4eHHOCTD,
MIOAOPOJHE MOUBbl, PEAKLHs MO4BEH-
HOM Cpenbl, BO3MYLIHBINA pexuM, obe-
CHEYEHHOCTb YIJIEKHCIOTOH.

OcHoBbIBasicb Ha OHOJIOrMYECKUX
0CcoBEHHOCTSAX KyNbTypbl, MX Tpebo-
BaHMAX K (aKTOpaM BHEIUHEH cpenbl,
MOKHO paccyuTaTb BEJHUMHY 3anpo-
rPaMMHPOBAHHOTO YpOXas, MOA 3TOT
YPOBEHb  YPOKAHHOCTH  ONPECHTD
ONTUMaNbHYIO TYCTOTY MOCEBOB U HOP-
My BbICEBA CeMsH, 103bl ynobpemii,
TEXHOJIOTMI0 00pabOTKH MOUBBI H YXO-
13 3a MoCeBaMH H JApyrHe SIeMEHTHI
MPOFPECCHBHON (HHTEHCHBHOMN) TEXHO-
AOCHH, YTO OOECHEYHT TMONYHCHHE BbI-
COKHMX FapaHTHPOBAHHbIX YPOXAEB MO-
JEBBIX KYNbTYp MpH HanGonec MojiHoM
HCIIOMB30BAHNH  OHOKIIHMATHYECKOTO
MOTEHIIMaNa KOHKPETHOTO PErHona.

lpocpavvuposanue npeovema-
mpusacm obecneyenue nocecos e
akmopavu,  gosdelicmavionuzMu  1na
dopyuposanue ypoxcaiuiocmu,  swipa-
HCCHNBIX 8 KOTUHECMBENNBIX HOKA3ame-
AHX, U OWCHKY BPUNODA U PUCX00Q KAXC-
doeo  hakmopa nymes  cocmaeicns
banranca.

Takum 00pa3oM, HCXOS W3 BbILIC-
CKA3auIoro, MOXNo Caenarh sakmiove-
HHE, YTO npolpa st MuDOsAanne Ypodedes

[)(I'H)('T HAYVKH., KOOpsile iieent ceo
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Teopetnueckoii ocHOBOH  HaykH
«I1porpaMMHpPOBAHHUE YPOKAECB» HBII-
ercst QOTOCHUHTETHYECKAS JEATENBHOCTD,
MHHEpanbHOE  MWTaHWe  pPacTeHUH,
ymnpapjieHye pOPMHPOBAHHEM MOCEBOB
ONTUMAJILHOW  CTPYKTYpbl, KOTOpBIE
CHENYET PACCMATPHUBATE KAaK EIMHYIO
6HOIOrH4eCcKyIO CHCTEMY C OTIpeeNeH-
HBIMH apaMeTpamy arpoduToLEHO3a U
KINMMaTUYECKUX YCIIOBHH.

O6BbeKTOM HCCNENOBaHWH ABIKET-
€Sl paCTEHHE BO B3aHMOCBSI3H €ro po-
CTa U Pa3BUTHs ¢ (PaKTOpaMH BHEILHEH
cpeabl.

VpoxaitHocTs  1000H  KYJIBTYpbl
topmupyeTcs MpH CIOKHOM B3aHMO-
NeHCTBHM pacTeHWH ¢ BHEWHeH cpe-
[0, a ee ypoBeHb ompenaensercs obe-
CMEYeHHOCTBIO COJIHEYHOH 3Heprueit,
YIIEKHCIBIM [a30M, BONOH, 31€MEHTa-~
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MJY MHHEPaJbHOIO NMUTAHHS, COCTOAHU-
€M BOAHO-BO3AYLUHOIQ pEeAHMa IMOYBbI
 JIp.

Hcxoma ms storo, akanemuk M.C. 1la-
Ttunos (1973) Beiaenun n chopmynupo-
Bajl JECATh OCHOBHBIX HAalpaBIEHHH,
KOTOpBlE OH Ha3Ball MPUHUKNAMHK NpO-
rpaMMHpOBaHNA YPOKAHHOCTH, ONupa-
IOIUXCA Ha 3KONOrHuYeckue, OHOIOrH-
4YecKHe M arpoTeXHHYECKHE YCIIOBUA.
[lepBble nATb H3 MPEMTOKEHHBIX aB-
TOPOM TNPHHLMIIOB MPEIyCMaTPHBAIOT
y4eT BNHAHHA QaKTOPOR BHELIHEH cpe-
Zbl Ha (OpMHpPOBaHHE ypoXkast U METO-
JIOB HX OLIEHKH.

1. OnpeneneHne ypoBHs ypoKaiHO-
cTH 1o npuxony ®AP u koadpdunventy
€ro MUCTIOJIL30BaHUS.

2. Yuer OMOKIMMATHYECKUX TOKa-
3aTesiel U onpeneseHue NOTeHIHaNb-
HBIX BO3MOXHOCTEH KyNBTYp U CO-
PTOB B 3aBHCHMOCTH OT KOHKPETHBIX
NOYBEHHO-IJINMATHYECKHAX YCITOBUHM.

3. Onipenenenue ypoBHs ypoxaHHO-
CTH NO BAAro00ECNEYEHHOCTH, UCX0as
M3 CKJIaABIBAIOIIMXCS TIOFO/IHBIX YCIIO-
BHi, a Ha OpOLIAaeMBIX 3eMiax — obec-
NEYECHHE BJIAroil B ONTHMAJIbHBIX pa3s-
Mepax.

4. YueT u npaBuNibHOE NPUMEHEHHE
32KOHOB M 3aKOHOMEPHOCTEH 3emiene-
JIUS ¥ PaCTEHUEBOJCTBA.

5. OuleHKa NOTeHUHAbHbBIX BO3MOX-
HOCTEH KYJILTYD, arpoQUTOLEHO30B, Ha-
6opa KyneTyp B ceBOOOOPOTaX, a TAKKE
B TIPOMEXYTOYHBIX MoceBax (nMoykoc-
HbIX, TOXXHUBHBIX).



fIsTh IPYyrHX MPUHLIMIIOB COCTaBfA-
10T TEXHOJOTHYECKYIO CXEMY BO3/EIIbi-
BAHHA KYJIBTYP.

1. Co3nanue 3a CYET COOTBETCTBY-
IOWHX MPHEMOB (OTOCHHTETHYECKOTO
MOTEHLHANA MOCEBOB, KOTOPbIH CMOCO-
6CH B 3THX KOHKPETHBIX YCIIOBUSIX 00e-
CMeYHTh TMONYUEHHE 3aMporpaMMHpoO-
BaHHOTO ypoXas.

2. Pagpaborka kOMMieKca arporex-
HHYECKHX MEpOMNpHATHH, crnocobcTBy-
IOWHX MOSYYEHHUIO 33JaHHOrO ypOBHS
ypoasi.

3. Pa3paborka cucteMbl yaoOpeHuii
C YHETOM BbIHOCA MUTATEbHBIX BC-
LLECTB C NNPOFPAMMHDPYEMBIM ypOKaeMm,
3} PeKTUBHOrO MIOAOPOAUS MOYBbI H
KO3 HHUUEHTOB BBIHOCA MUTATENBLHBIX
BEILECTB U3 MOYBbI U YAOOpeHHIA.

4. Pa3zpaboTka KOHKpPETHBIX Mep
no 6opbbe ¢ BpeauTeRaMU U BosE3Hs-
MH, ofecrneunBalouinx BbipaliMBAHUE
3[0POBbIX PACTEHHH M HCKITIOHAOLIMX
OTPHLATENILHOE BAHAHHUE BpCAWTENEH
1 GonesHell Ha ypoXaitHoCTb COOTBCT-
CTBYIOLLEH KYJIBTYpPbI.

5. HUcnone3oBanme IBM ans pac-
4eTa W BbIABJIEHHS ONTHUMAILHOTO Ba-
pPUAHTa KOMIUIEKCA arpoTEXHHUYECKHUX
MEpONPUATHIA, 00ecrcUnBalOUIMX T10-
AydeHHE MaKCHMalbHO BO3ZMOXHOIO
YPOBHS YPOXKaiHOCTH.

Onupasich Ha JaHubie APUHLRILI
NPOrpaMMHUPOBAHKUSA, MOKHO KOMIIICK-
CHO  COBEPIUEHCTBOBATh  TCXHOJOTHY
BO3/IE/IbIBAHHSA CCILCKOXO3AUCTBCHHBIX

kynbryp. Hayunoe nomumanme cytu

2-0020

NPOrpPECCHBHBIX (HHTCHCHBHBIX ) TEXHO-
JIOFUH BO3/I€/IbIBAHHA TIONEBBIX KYILTYP
JIOTDKHO ONIMPaThCA Ha MPEIJIOKEHHBIC
1.C. lllaTnioBsiM NPHHLUKIB TPOrpam-
MHPOBaHWsA, LIMPOKO HCNOJIB3YEMBIE
B MEPe/IOBOK MpPaKTUKE, B YaCTHOCTH,
GastaHCcOBbIH MeToa yueTa (aKropoB H
Ap., @ NPHHLKMBI MPOrPaMMHPOBAHHUA
ypOXaeB — CTaTh TEOPETHUECKOH OCHO-
BOW MHTEHCHBHBLIX TEXHOJOTHH BO3dE-
JIbIBAHHA KYIBTYP.

BblaeneHne Ha3BaHHBIX NPHHLHKITOR
[POIPaMMHKPOBaHKS UMEET OMpejlesiCH-
HY10 YCIIOBHOCTL, O3TOMY 11O MEPE Ha-
KOIIJIEHHS. HAyKOH M NPaKTHKOW HOBLIX
CBEJeHMIt OHHW MOTYT COBEPLUEHCTRO-
BAThCSA, 1OMONTHATLCS.

Yuenux M.C. Wlatnnosa M.K. Ka-
iomos (1989), ocHoBbIBasAchL Ha B3aH-
MOCBSI3M pOCTa pacTeHui ¢ dakropa-
MM BHELIHEH cpeasl, ChOpMynHpoBan
B HOBOM pellaKuWH MECTb NPHHLHNOB
[IPOrPAMMHUPOBAHIA YPOXKACB, KOTOPbIE
MMEIOT OMPCACNICHHYIO 11PAKTHYECKYIO
3HAUHMOCTb.

l. @uswonocuveckue npunyunb ~
(hopMHpOBAHHE TOCEBOB C ONTHMAaNb-
HLIMM 10Ka3aTCasMH [J1011AJIH JIKCTHEB,
$OTOCUHTCTHYECKOTO HoTCHIHaNa
(DI, uncTol NPOAYKTHBIOCTH doTO-
cunreza  (HI®), obecneuunaroninx
[OJYyHeNUe MAKCHMAIIBHO BOZMOXKHOIO
YyPONKASA B KOHKPCTHBIX 1OUBEIHO-KIAH-
MATHUCCKHX YCIOBHAX.

2. buotrocuyeckue npuunyunsl CBs-
SaHbl € ONTHMIIALIME]T POANOIO; BO3-
AYWIHOTo, TEMfoRoro nulneﬁm‘\i‘pc—"

[

sl
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PA3NEN | TeopeTHuEeckMe GCHOBE NPOTPAMMMPOBAHIA YPOXAEB CENbCKOXOINACTBEHHbIX KyNLTYD

XKHMOB [104BbI, YTO OCOOEHHO yCNEmHo
OCYILIECTBIAETCS B TETMIMLAX, KaMepax
MCKYCCTBEHHOIO KJIMMaTa W ap. B ecte-
CTBEHHBIX YCJIOBHSIX PErYJIMpYIOT OT-
nenbHbie GAKTOPbl MM Tpynny (HakTo-
POB, KOTOpble OKa3bIBAIOT Haubonblliee
BIMsSIHUE HA MPOAYKTHBHOCTH COpPTOB.
B 4acTHOCTH, TEMJIOBbIE MEIHOPALMH,
rpeGHeBBIC ocankyu kapTodens u noce-
Bbl KYKYpY3bl, HMNYJIbCHOE OpOLIEHHE
W ap.

3. Aepoxumuneckue npunyunsl pea-
yCcMaTpuBaloT 000CHOBaHHE 3KOJIOTH-
4eCKH ONpaBAaHHbIX 103 yA0oOpeHns
¢ y4eroM 3hPEeKTUBHOrO MJIOAOPO-
NUsl, BBIHOCA NHTATENbHBIX BEILECTB C
ypoXaeM, TMOBLILIEHUE OKYNAaeMOCTH
KX/JIOH eAMHHIbI ynoOpeHuid 3a cuetr
JAydillero crocoba MX BHECEHMS: HO-
KaJNlbHOTO, JIEHTOYHOrO, MNPHKOPHEBOTO
u ap.

4. Acpogpusuueckue npunyunol —
ONTHMH3aUUA QU3NYECKHX U (HU3MKO-
XUMHUYECKUX CBOMCTB MOYB (0OBEMHAs
macca. yIEeJNbHOE CONpPOTHBIEHHE, MO-
PHMCTOCTb, IUIOTHOCTh, BJIarOEMKOCTb,
BOAOMPOHULIAEMOCTH, TEINIOEMKOCTL H
ap.). Hanmpumep, Bo3gyluHbIH pexum
MO4Bbl JAOCTHFAET ONTHMAJILHOIO 3Ha-
4YeHUs npu oObEMHOM Macce CyrmHHH-
cTHIX mouB He Gonee 1,0-1,2 r/cm® n He
Gonee 1,1-1.4 r/cm® anst cynecyaHbix U
MeCYaHbIX MOYB.

S. Azpomemeoponocuveckue HpuH-
yune! — PaLMOHAIBHOE HUCII0/IB30BAHUE
KJIMMaTHYeCKUX Mokasareneit aas o6o-
CHOBAaHHUA TNPOAYKTHBHOCTH [OCEBOB,
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MPOTHO3HPOBAHMS YCIIOBHH B TeueHHE
BEr€TaLHOHHOTO NepHOAa W Ap.

6. Aepomextnuueckue npunyunsl 3a-
K/IIO4aI0TCA B pa3paboTke ¥ BHEAPEHUH
ONTHMAJIbHBIX I KOHKPETHBIX YCIIO-
B TEXHONIOTUIH BO3AENbIBAHUA KYAbTY-
pbl, 00€eCreYHBAOLIMX CBOEBPEMEHHOE
M BBICOKOKAUECTBEHHOE NpOBEACHUE
BCETO arpoTEXHUYECKOr0 KOMIUIEKCa
pabor ¢ y4yeToM OHOJOTHYECKHX OCO-
OEHHOCTEH KyNbTypbl, COpTa U MOYBEH-
HO-K/IUMaTH4YECKHX YCJIOBMH peruoHa.

TakuMm oOpasoM, kiIoueBas 3amauda
TIOBBIIIEHHS TIPOAYKTHBHOCTH MOCEBOB
— YBEJIUYEHHUE HCMOIL30BAHHS COJTHEU~
HOHW pajualuy B npouecce GoToCHHTE-
3a 3a cyeT Hosiee NoaHOro odecreueHns
pacTeHuH peryndpyeMbiMy ¢akropamu
MYTEM BHENPEHHA HHTEHCHBHBIX (ONTH-
MAJIbHBIX) TEXHOJOTHH BO3AEIIbIBAHUSA
KyNnbTyp, Haubonee MojiHO YHUUThbIBaO-
uux Ouonornyeckde 0COOEHHOCTH
KYJbTYp U COPTOB, a Taike cobmione-
HHSl OCHOBHBIX 3aKOHOB M 3aKOHOMEp-
HOCTECH 3eMiemeaus U pPacTeHHEBOI-
CTBa.

1.5. OcnoBHbI€E YTaNbl BLINOJIHEHNS
paboTel 10 HPOrPpaMMHPOBAHHIO
ypoxaen

[ToaBons HTOTH MO paccMarpHBae-
MoOH mpoGiemMe, MOXHO CIENaTh Clemy-
I0UIee 3aKITIOYEHHE, YTO NPOrpaMMHUPO-
BaHHE YPOXAHHOCTH — OTHOCHUTENILHO
HOBOE HanpaBJICHHE B arpOHOMHYECKOH



PA3LE

nayke, OObeAMHAIOUIEE NOCTHKEHMS
pacTeHHEBOACTBA, KOPMONPOU3BOACTBA,
3eMACHENHsl, arpoXMMHH, MO4YBOBENE-
HuA, GU3N0AOTHM PACTEHHH, 3aUIMTHI
PacTeHHH, CeJIbXO3MaLIWHOCTPOEHHA,
bu3ukH, KUOEPHETHKH, JKOHOMHKH
CeNbCKOro X03sHCcTBa U Ap.

OCHOBHBIE 3alayd MPOrPaMMHPO-
BaHMS CBA3AHBI C MO3HAHUEM MOTPEO-
HOCTEH pacTeHHl B hakTopax BHEIIHEH
cpeasi (Tenso, Bnara, nuiia, CBeT U Ip.),
METOAUKH OLICHKY MOTEHUHAJIbHBIX BO3-
MOMHOCTEH MOCEBOB C yuyeToM obecre-
YEHHOCTH MX HeperyiupyemMbiMu ¢ak-
TOpamH (TeNno, CBET, Bilara) h 0CoOeHHO
no (GakTopy, TMMUTHPYIOLLEMY YPOBEHb
YPOXKANHOCTH; HAa OCHOBAHHMM pacue-
TOB BOBMOXHOIO YPOBHS YPOXKaHHOCTH
(ABY) no numutupyouwemMy akropy
onpeseuTh MOTPeOHOCTh MOCEBOB B
perynupyemMeix (aktopax (nuwa, dop-
MHpoBaHHe arpoduTouEeHo3a M ap.) B
KOJIMUECTBEHHBIX TMOKA3aTeNAX UIg No-
JYYEHHS MAKCHMANbHO BO3MOXHOrO B
ITHX YCIIOBUSAX YPOBHS YPOKAHHOCTH.

[TporpaMMHUpoBaHHe ypoxaeB mpe-
1IoNaraeT pa3BUTHE HHTETPHPOBAHHOIO
CHCTEMHOTO NOAXO0/1a K OUEHKE POJU H
3HAYMMOCTH pa3nUUHbIX PaKkTopos cpe-
Abl U HUX B3al/lM0ﬂei7ICTBH}I B rpouecce
(hOPMHpOBaHHA ypoxkas, a Kak paijien
HayKW — HMEeT CBOM METOl MOAXona K
pelseHHEO MOCTaBAEeHHOMN 3a1a4H, B OC-
HOBY KOTOPOro rMoOJ0XKEH 6anaHcoBbli
METON pacueTa OCHOBHBIX (aKTOPOB
KH3HM DACTCHUH (COJIHEHHOH paaua-
UMM, BNary, Tenaa, H1eMEHTOB UTaHHS

bIX KyibT)

u 1p.), To ecTs Oepercsa komniekc dak-
TOPOB M MPUEMOB, KOTOPbIA NO3BOJIS-
eT obecrneunTh MONyuYeHHE 3a[IaHHOIO
ypoBHA ypoxaiiHocTH. [lpumeHeHue
NpOrpaMMHUpPOBaHHs YPOIKAHHOCTH 10-
3BOJISET COCTABAATh HaydHO OOOCHO-
BaHHbIE TEXHOJIOTHH, PEKOMEHALHH,
ofecneunBarolMe MaKCUManbHbIA Bbl-
XO[ CENbXO3MPOAYKUHH BHICOKOTO Ka-
4ecTBa ¢ €AMHHULUbI MUIOILAH,

[IporpammupoBaHHe npeaycMaTpu-
BA€T YCTAaHOBNEHWE 0alaHCOBBIM Me-
TOAOM YPOBHS YPOXKaHHOCTH TNONEBOH
KYABTYPbI B KOHKPETHBIX YCIIOBUAX MO
B 3aBHCUMOCTH OT 00eCreYeHHOCTH He-
PErYIUPYEMBIMH U JIMMHTHPYIOLIHMH
dakTOpamMu KHM3HW pacTeHWit (Bnara,
TEeMJI0) ¥ pacyeT Nnoj 3TOT YPOBEHb YpO-
KaHHOCTH peryiiMpyembix ¢akTopoB
(nMuina, nnowaakL JMCTOBOH MOBEPXHO-
CTH, ONTHMAJIBHAA TycTOTa cTebnecTos
(TpaBOCTOS), YPOBEHb arpoOTEeXHUKH M
T.J1.), BbIP@XKEHHbIX B KOJUYECTBEHHBIX
M0OKa3aresifix B COOTBETCTBUU C 3aKOHOM
ONTHMYMa.

ITporpammupoBaHue ypoxaiiHo-
CTH MO3BOJISET [aTh Hay4HOE M0Ka3a-
TENBCTBO MOHATHAM MaKCUMAJIBHOTO,
WIH nNoTeHuuanssoro ypoxas (1Y),
JIEHCTBUTENIBHO BO3MOXKHOTO  ypoXast
(IBY) u daktuuecku nonyiyaemMoro B
TIPOM3BOACTBEHHbIX ycnosusx (YI),
YCTAaHOBHThL NMPHYHHLI HECOOTBETCTBUS
YIT ABY [1Y u onpenenuts npHEMSI
COKpauwcHHd pai3pblBa MEXAY I3THMH
noKazaressmu.
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PA3AE opetive CHOE AMMUDOBAHMUA Y]

[lpn mporpaMMHUpOBaHHU YypOxKaH-
HOCTH HEOOXOOUMO BBIMIOSHUTL TPH OC-
HOBHBIX 3Tana.

[epastit ymean - yeranoriacnue jus
OHPEICNCHNONT ITOUMBCHHO-KIMAFHtCC-
KOIl 30Nl ZHIMITTRPYIONICTO KOMILICKC
(arkTOpOB it 0DOCHOBANHIE BOMOKNIONO
YPOAKQs Hd OCHOBE €O MOACAHPOBALIS.
pa3padoTka KoM-
NIEKCA COOTBETCTBYIOUNX Al POTCXHI-

Bmopoit yman

YECKHX Mepolpuariti ¢ BbIOOpOM KOH-
KPETHBIX KOMHYECTBCHHBIX KpHTEPHCB
dpexTHBIOCTH  NPOIHIBOACTBA  (Mak-
CHMA/IbHO BO3MOXKHAA ypOXailHOCTh.,
MAKCHMaIbHbBI JOXOM MM MITHIMAb-
HbIC 3aTPaThl A9 MOAYYEHHs 3a1aHHOM
YPOXKaAITHOCTH.

Tpenunt dman — odecrneveHue ore-
paTHBHBIX  HAOMKOJICHHI 338 XOAOM
(hopmii-poBania  ypokas H BHECEHHs

2NbCKU (el ¥l
HCOOXO MBI VIOUHCHIE B CHCTEMY
SUUTANMPOBAHNIBIX  alPOTEXHIUYCCKUX
MCPOHPHATHIT B COOTBETCTBHU CO CK.1a-

CILIBAKOINTTIMCA 2![‘[’0!\1\.’[C()II().‘I()H\'CHHCM).
B cpa3u ¢ cepuiiHbIMK MOCTaBKaMH
ObicTpoaekcTByowMx IBM nossumace
BO3MOKHOCTb MPOrPaMMHPOBaHUA YPO-
XaeB B MDOM3BOACTBEHHBIX YCIOBHSIX,
HCXOAA U3 JeHCTBUTETBHO BO3MOKHOH
ypoxaiHoctn ([IBY), paccuutanHOM
Ha MOJMroHaX, KOHKPETHBIX MPOH3BOI-
CTBEHHBIX YCJIOBHH, BOHMTETa NOYBbLI,
OCHOBHBIX CPETHEMHOTOJIETHUX KJIUMa-
THYECKUX Moka3arenedi ¥ ap. Paspa-
6aTpiBalOTCA MOACTH MHOMXKECTBEHHOM
JIMHEHHOW perpeccHy 3aBHCHMOCTH
YPOXXaHHOCTH OT YCHOBUH MPOHU3BOI-
crBa. IlporpaMmupoBaHue ypoxaes mo

MOZENAM OCYLIECTBAAETCS C MOMOLIBIO
OBM.

KOHTpO.leH bl€¢ BOIIPOCHI

1. ITpobeMbl 0becneHeHHUs IIPOAOBONBCTRYEM HACeNeHHs 3eMITH U My TH KX PELICHHS.
2. 3anauM, cBA3aHHbIC ¢ obecHeYeHHEM TPOAOBOJILCTBEHHON HE3aBUCHMOCTH U [IPOU3-
BOACTBOM KOHKYPEHTOCHOCOOHO! NPOAYKLMH CEAbCKOTO XO3HCTBA H MYTH UX PELIEHUS

B PK.

3. DTanbl pa3sBUTUA NpPOTPAMMHPOBAHHMA YPOXAeB KaK HayKH. YdeHble, BHECIIHE

BKJIZ B Da3BUTHE HAYKH H €€ NONYIAPH3ALHH.

4. JlaliTe OLIEHKY OCHOBHBIX HeperylupyemblX H peryiupyeMbix (akTOpoB XH3HU pac-

TeHUH Ha GOpPMHPOBAHHE YPOXKAHHOCTH.

5. 3agauM nporpaMMHPOBAaHUs KaK HAyKH, HayuHbIe H ydeOHble IMCLMIIINHDI, Ha KOTOPBIE

OITHPACTCA 3Ta Hayka.

6. MeToap! HccnenoBaHui, NpUMEHAEMblEe B MPOrPAMMHPOBAaHHK YPOXXAeB, U 00OBEKTHI
uccaeaoBaHui. OTM4Me AaHHBIX METOHNOB HCC/IEAOBAHHH OT NIPUMEHSEMBIX B APYTHX Ha-

yKax.
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PA3LEN | Teopetuueckue o POrPaMMUPOBAHNR Y eNbCKOXO3SCTBEHHBIX KyNbTYP

7. Kakue npuembl TpOrpaMMHPOBAHHSL I03BOJIAIOT yIpaBnaTh GOPMHPOBAHUCM ypOXKa-
HOCTH T0JEBLIX KyNsTyp?

8. TeopeTHUYECKHE OCHOBB! (POTPAMMHPOBAHHUA KaK Hay4HOH AWCUHIIHHBL.

9. [IpHHIMIIbE NPOrPaMMHpPOBaHUs ypoxainocTu B hopmynnposke U.C. llatnnosa.
WX TEOpPETHYECKOE H MPAKTHYECKOE 3HAYEHHE.

10. TIpruHIMns! IPOrpaMMHpOBanus yposkaiinoctn B gopmyuposke M.K. Katomosa. VX Te-
OpETHYECKOE H NPAKTHYECKOE 3HAYCHUE.

11. KakoBbl OCHOBHBIE ITaMbl MPOrPAMMHMPOBAHHS YPOXKAHHOCTHT
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PAZAEJ 0. YUHET BJANUAHUA HEPETI'YJIMPYEMbIX
GAKTOPOB BHEWIHEHW CPE/JIbl HA ®OPMUPOBAHUE
YPOKASA H OCHOBHBIE 11YTU UX PALTHOHAJABHOI'O

HCNMOAB30BAHUSA

M3 pecatH npuHUMNOB Oporpam-
MupoBaHHs, chopmynuposantbix U.C.
LLaTnoBbiM, YeTbipe MpeaycMaTpH-
BAKOT YYET BIMSHHUA HEPeryJHpyeMblxX
$axkTopoB >KU3HM pacTeHuii Ha ¢op-
MHpOBaHHE YpoXaiHocTH: OHOKIH-
MaTHdeckue ycaosHs, npuxon DAP,
BJIaroo6ecneyeHHOCTh MOCEBOB H TO-
TeHUHaNbHbie BO3MOXHOCTH KYJIBTYD,
copToB, arpogurolieHo3or 4 ap. B Ta-
KOM >ke MOC/enoBaTeNLHOCTH OyayT
PaccMaTpHBaThCs H MCCIICAOBATHLCS STH
BOMPOCHI B yueOHOM nocobuu.

I'nasa 1. OUEHKA
BHOKJMUMATHYECKUX
MOKA3ATEJIEN U
BO3MOXKHOCTH
BOIENBIBAHUA KYJILTYP
H COPTOB PA3HBIX I'PYIII
CHEJOCTU

IoTeHuHAIBHBIE BO3MOXXHOCTH
KYJIETYD ¥ COPTOB MOTYT MOJHOCTHIO
pacKpbIBATHCA JHUIL NPH ONTHMANb~
HO# obecneyeHHOCTH HX MOTpeGHO-
cTH (aKTopamMu IKH3HEAEATENHLHOCTH,
B CBS3M C YeM HEOOXOAMMO 3HAThH Tpe-
6OBaHUs pacTeHUH K 5Tum daxtopam
W YUHMTBIBATH BO3MONKHOCTb obecmeve-
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HUS NOTPEOHOCTH MX B KOHKPETHBIX
NOYBEHHO-KIMMATHYECKMX  YCIIOBUAX
PETHOHA, TO ECTh CAENATh OHOKIHMATH-
YECKYIO OLEHKY YCJIOBMi pernoHa, ob-
JIaCTH, paioHa, X034HCTBA ¥ T.A.
bnoknumaryieckas OUEHKa Mpo-
BOAMTCA N0 CNEIYIOWHM OCHOBHBIM
napaMeTpam: CpeiHee MHOroneTHee
KOJIMYECTBO BBIMAAAIOIINX OCAaIKOB H
MX pacrpeielicHHE B TEYEHHE roja,
CyMMa CPETHHX CyTO4YHBIX TEMMeEpaTyp,
JaThl epexofa CPEeJAHUX CYTOUHBIX
TemMnepaTtyp Bo3ayxa uepes 0, +5,
+10 °C ¥ NpoAoIKHTENLHOCTh TIEPHO-
Ja ¢ TeMMepaTypaMH BbIIIE ITHX ITO-
pOroB, AaTa MEPBOTO M [MOCAEAHETO
3aMOpO3KOB, NpPOLOKHTENBHOCTD
6e33aMOpPO3KOBOTO NEPHOAA C YHETOM
BO3MOXXHOH NaThl HACTYIUICHHS PAHHHX
OCEHHHX M MO3AHUX BECEHHHUX 3aMO-
PO3KOB, OLEHKAa MO4YBbl MO 3hPeKTHB-
HOMY IUIOZIOPOIUIO U APYTUM MOKa3are-
NAM, pacyeT BO3MOXKHON YPOXXaHHOCTH
u 1gp. OZHOBPEMEHHO OLEHUBAKTCS
TpeGOBaHHs KylbTYD U COPTOB Pa3HBIX
IPYNN CHETOCTH B CyMMaX aKTHBHBIX
TeMIeparyp NpH BO3ACJIBIBAHHH MX Ha
KOPM H ceMeHa, yCTOWYHMBOCTh K 3a-
MOpO3KaM B pa3Hble (a3l Berevauum
1 fpyrue 6uonoruyeckue 0CoOeHHOCTH



Pasaen |\. Yuer snusnun Hej bix (hal

UX, HUHBIMH CJIOBaAMH, MNPEACTABIACT-
Cs BO3MOXHBIM ClejaTh 3aKioueHHe,
KaKk MOXET «BIHUCATbCA» Ta HUIHW HWHAA
KyAbTypa, COPT B KOHKPETHbIE MOYBCH-
HO-KJIMMAaTH4YECKHE YCIIOBUA PErHOHa,

Ibl Ha B

X03AHCTBa.

1.1. YciioBus yBiaaxnenns
B I0YBEHHO-KIMMATHUECKHX
3onax PK

Tlo ycioBUAM YBAaXKHEHUS paio-
HaMM CO CTAOUIBHBLIMH BO3MOXKHOCTS-
MU [j1st BO3/EJSIBIBAHHUS CeibCKOXO35M-~
CTBCHHbIX KYIbTYp CUMTAIOTCA TakMe,

BaH

rae Bbinagaer He MeHee 400-500 MM B
roa, 13 kotopblx He Mexnee 300-350 — 3a
BereTallMOHHEIA Nepuoa, a PerHoHbI, B
KOTODBIX BbINAAAE€T MEHBLICE KOIMHe-
CTBO OCAJKOB, OTHOCAT K 30HaM PUCKO-
BAHHOTO 3eMIIEEAU.

CpenHee MHOTONETHEE KONHYECTBO
ocanxkoB B KazaxcraHe konedjercs ot
250 mo 335 B cTeMHOW H JIECOCTCNHOM
30Hax, 1o 450-560 MM — B npearop-
HbIX 30HAX, CHUXafACb B NMYCThIHHOH
3oHe 10 100-150 mm (tabn. 1.1), no-
ITOMY JaXKe CaMble CEBEPHbIE TYYULIHE B
3eMJIeAeNILUECKOM OTHOIIEHHHU paHiOHbi
pecnyGaMKH BXOIAT B 30HY PHCKOBAH-
HOTO 3eMAEIETH.

Tabnuya 1.1

Cpeonee Muoz0.1emitee KOAUHECHEO 0CAOKO8

u pacnpeoenenue no MECAUAM mena020 nepuoda no pady nynkmoe Kazaxcmana, mm

Fogosoe | B Tom uucae 3a M3 nux no Mecsauam
l']ym(r KO0JI-BO TEIJIbLIH TIlepHoa lV V V[ V“ Vil lix X

0CaNKOB (IV-X)
[lerponaBnoBck 335 260 19 {30 |51 159 |46 |30 [25
Kocranai 278 216 19 126 |36 (48 |34 |25 |26
ApKasiblK 270 178 14 [17 129 |38 |35 |20 (25
Kokureray 281 227 15 129 |42 {53 |37 |28 |28
Actana 302 210 17 |24 |40 |47 (34 |24 |24
[Masnonap 247 177 13 124 |32 |34 {36 |19 (19
Kaparanast 315 204 22 127 (41 [42 |28 |21 |23
Opan 295 186 20 |32 125 130 (27 |21 |3lI
Cemeit 275 180 16 |24 (35 |35 |25 |20 |25
Yetb-KameHoropck 452 312 29 146 |55 |62 (44 (35 |4l
Kbi3binopaa 109 49 14 (11 |5 |5 3 4 7
[ biMKeHT 524 233 70 |41 (13 |2 |4 7 33
Tapas 287 154 44 (36 |21 |9 16 8 30
Tanasikoprat 323 192 37 144 |27 |22 |12 19 |31
AnMarhb! 560 369 90 |90 154 |36 |24 |27 |48
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IlpencraricHubie B Tabauue cpea-
HUE MHOTOJIETHHE JaHHBIE MO KOJIH-
4eCTBYy BbIMAAAIOMWKX OCAAKOB MO
nepHoaaM W MecsilaM roia AatoT BO3-
MOXHOCTb OLCHUTb YCOBHS Biaaroobe-
CNEYEHHOCTH TOH MM HHOH KyNbTYpbl
B TEYEHHE BEreTauMOHHOIO MepHoaa.
JTH nokasaTteny Mo3BOJIAIOT CHeNaTh
3aKJII04EHHE, YTO DPacTEHHEBOAYECKHE
OTPAC/IH OTHOCHUTENIBLHO YCMEIIHO MOX-
HO pa3BHMBaThb B JIECOCTEMHOW W CTem-
HOH 30HaX C YMEPEHHbIM YBAXKHEHHEM
(cpenHee rofoBoe KOJHYECTBO OCA/KOB
270-335 MM), IIoLLAAL KOTOPHIX CYM-
mapHO cocTaBaser 35-40% or obuieH
TeppvTopuH cTpausl. Ciona Bxoast Ce-
Bepo-Kazaxcrauckas, KocrtaHatickas,
AKMonuHckas, Oospluas yactes 3aman-
Ho-KazaxcraHckoi, ceBepHas 4acTh
AxTtiobuHckoH, [TaBnopapckoit, Kapa-
raHAMHCKOH, BocTouHo-Ka3axcTaHckoi
M npearopHeie paionsi Boctouno-Ka-
3aXCTaHCKOH obnacTei, B KOTOPBIX HMe-
€TCA BO3IMOXHOCTb BBIPALLMBATL 3€p-
HOBBIE, KODMOBBIE U DA TEXHHYCCKHX
KYJIbTYP, DPa3BHBaTh MOJIOYHO-MACHOE
KMBOTHOBOJICTBO, B HKHBIX paioHax
9THX obnacTel yc-noBUs M1 Pa3BUTUS
pacTEeHHEBOAYECKUX OTPACHEH OCIIOXK-
HEHBL.

B nonynycrteiHHO#H (cpenHee rono-
BOC KOJIMYECTBO 0cagkoB 150-250 mm)
M MYCTBIHHOH 30HaX CO CPEAHMUM IONO-
BbIM KOJHM4YeCTBOM ocaakoB — 110-160
(B oraensHbie roasl 30-100 mMMm) BO3-
JIESBIBAHHE KYIbTYp BO3MOMXHO JIMLIDb
npd  opouleHMH. B monynmycTeiHHYIO
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30HY BXOIAT IOKHbIC paiioHbl 3anan-
Ho-KazaxcraHckoi, AKTHOOHHCKOH,
Kocranaiicko#, Kaparanauuckoi, [1as-
nogapckoit  Boctouno-KazaxcraHckoi
obnacreii. B tokHo# uyactH Kasaxcra-
Ha (roxHee 48° c.ui) pacnonaraercs
NyCTbIHHAs 30HA, MOYTH TPETHIO 4YacThb
KOTOpOH 3aHWUMAlOT MEeCYaHbIE MAacCH-
Bbl — Kbi3buikyMset, MytoHkymel, [lpu-
apanbckne Kapakymsr u ap. Tlonynyc-
TbIHHAsA M IYCThIHHAA 30Hbl 3aHWMAIOT
OKOJ10 NOJIOBHHBI BceH nnowaan Kazax-
CTaHa, Ha TEPPUTOPUH KOTOPHIX MOTYT
pa3BHBATHCA XO3SHCTBA XHBOTHOBOJ-
YECKOro HarpapieHHs: OBLUEBOICTBO,
BepOIIOAOBOJCTBO, KOHEBOJACTBO, H
TOJILKO MO JOJHHAM PEeK BO3MOXKHO pa3-
BeJEHHE KPYITHOTO POraToro CKoTa.

IlpenropHsle M ropHbie paioHbI
Tane-lllaHs ¥ AsiTas OTIMYAKOTCH XO-
POMIHUMH YCIOBHSAMH YBNAXKHEHUS H
pacnosaraloT OTHOCHTENLHO BLICOKHMH
TI0 YPOXAHHOCTH M COCTaBy QUTONCHO-
30B €CTECTBEHHbIMH KOPMOBBLIMH YIO-
JIbIMHA, KOTOPBIE HCIMOJIL3YIOTCA [pe-
HMYIUECTBEHHO B Ka4€CTBE OTIOHHbIX
nacToun.

1.2. Tnaporepmuuecknit
K03GPULMEHT — noKkasarenb
BJIaroo6ecrne4eHHOCTH PerHoHa

[lpn oueHKE YpOBHA YRIAKHEHHS
PETHOHA CliedyeT yUHTBIBAaTh THAPOTEP-
mudecknit koapdunuent (T'TK) no I'T.
CensanuHOBY, KOTOpbI oOnpeaensercs



OTHOWIEHHEM CYMMbI OCAKOB (¥) B MM
32 MEPHOA CO CPEAHECYTOUHbIMH TEM-
neparypamu Bosayxa soiwe 10 °C k cym-
Me TeMriepatyp (3 f) 3a TOT *e NEpHOx,
yMmeHbuieHHOH B 10 pas, T.e.:

r

I'TK = -,
0,1«

I'TK ucnonb3yeTcss npH CENIbCKO-
X039HCTBEHHOH OLIEHKE KJUMmara Uil
BbIZENEHHUS 301 C pa3NH4YHOH Biaro-
00€CneYeHHOCTBIO CEJIbXO3KYJIBTYD:
yer nuice ['TK. mevt sacvutiuegee pee-
on, a noxazameib [ TK i

CEHOCINETHCMBY M VULTUBO-
cmu sasiania. Cpeanne sHadenus ['TK
33 BEr€TAUHOHHBIH 11EPHOA M0 NOYBCH-
Ho-KnIuMaTHdeckum 3oHam PK Bbirs-
JAT ceRyoHM 00pa3oM:

— NIECOCTCNHan W cTenHas (c yMe-
peHHbIM yBAakHenem) — 0,8-0,9;

— CYXOCTernHas ¥ MoaynycThblHHasn —
0,3-0,6;

~ nyctbitinas — mence 0,1-0.2, Te.
faxke Haubosice Omaronpuatibic U1
zemsieaenus paionsl PK umeror ['TK
HHKC eIMHHILBI.

I'TK MokeT pacctinTbiBaThCS 1 JUTA
OTACALHOIQ OTPC3KAa BCICTANMOHHOIO
ncpuojia, 4To MO3BOAACT JIaTh OIICHKY
CTCNCHH YBIAXKHCHHUA IHOCCBOB!

~'TK = 0,4 — npu3Haxk oUucHnL CHAL-
HOM 3acyxu;

~I'TK = 0,4-0,5 — cunniioi;

- I'TK = 0,6 — npusnak cpejsicii 3a-

CYXH.

YC10BHA yBIaXHEHHS J1€COCTENHOH
H CTCITHOH 30H MO3BOJISIOT BBIPALLHBATD
POBbIE 3EPHOBBIE KYJIbTYPbI: [IICHHLLY
MSATKYI CHIBHBIX COPTOB H TBEPIYIO,
AYMEHb, OBEC, NMPOCO, FPEYHXY; 3EPHO-
000OBBIC — I'OPOX, YHHY, HYT; Maclui-
Hble — JIeH MacaH4YHbIH, MOACOIHEUHHK,
panc W [Ap., KOPMOBbIE MHOTOJIETHHE
TpaBbl — JIIOLEPHY, KocTpeu 0e30CThikH
(B ceBepHOH 4acTH perdoHa), acnap-
LIET, KHTHSK (B I0XKHOI YaCTH PErHOHA),
JOHHHK H Jp.; OAHOJNCTHHE TpaBbl -
BHKY (CeBepHas 4acTb PErHOHa), CydaH-
CKYI0 TpaBy, MOrap, 4yMi3y, poco Kop-
MOBOE; CHIOCHBIE KYAbTYPbl — KYKYPY-
3y, MOACOJHEYHHK, COPTo H Ap.

YpoBetb ypoKaHHOCTH KyJIbTyp B 3a-
BHCHMOCTH OT METCOPOJIOrHYECKIIX
YCIOBHIA H YpOBHS arpoTCXHHKH KoOJic-
OsieTcs B GonbuUIOM aHalnazone: icp-
HOBbIC W 3epHoboboBbie — 5-20 1w/ra,
cHitocHble — 60-200 w/ra 3¢aeHoH Mac-
Cbl, CCHA MHOTOJIETHHX TpaB — 5-25 w/ra.

YpokailHoCTb BCCX KYIbTYP BO MHO-
rOM 3aBHCHT OT TOJIOBOrO KOJHYCCTBA
BLINANAIONIHX OCA/IKOB H Xapakiepa Hx
pacnpesic/icHus B TCUCHIIC JICTHETO Be-
FCTAalHOHHOIO IleHOlla, llpHHHMZlﬂ BO
BHHMAHHC, UTO MAaKCHMaJILHas 110Tped-
HOCTh PACTCHHH BO Baare (KPHTHUCCKHE
HepHobl) B (hasel Bhixona B TpyOKy,
KOJIOUMICHHS (OYTOHM3AIN), 1BCTCHHA,
KOTOPBIC Y OJIHOJICTHHX Kyanryp B Ce-
HCPII()M K;naxcmuc llpHXOlI)lTCH B 3a-
BHCHMOCTH O  OHOJOIHUCCKHX  0CO-
GCIIHOCTC“ y OJIHHX — 1A KOHCIL HIOHHA,
JAPYTUX — HIOJL, TPCTHHX = TICPRYIO 110~
Jl()HHlly lllll‘yc’l‘ll, y MHOTOJICTHHX ™Than
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MaH, nepByw nNojaoBHHy HioHA. [lo-
CKONIbKY JIETHHH MaKCHMMYM OCAaJKOB
B OOJBLIIMHCTBE JIET B 9TOM pPErHOHE
NPUXOAUTCA Ha KOHEW WIOHA, HIONb M
Ha4ano aBrycra, TO Jyld JIy4lIero Mc-
NOJIb30BaHUS BJIard JIETHUX OCaAKOB
CYHTaeTCA Leiecoodpa3HbIM CMeIaTh
CPOK MOCEBA KyJbTYDP, OTHOCAILHXCA
K PaHHHUM APOBBIM, Ha Oosee 103IHHIH:
NIIEHULY Ha nepuof 15-25 mas, a 6bonee
CKOPOCIENbIE KYALTYpPbl SYMEHb H OBEC —
KOHEU Mas M HayaJlo MIOHS.

1.3. Ten.1omoii pexum nousenno-
taru4eckux 3on PK v odutne
TPeHOBAHNA K TeN1y 0CHOBHbIX
NOJEBLIX KY.ILTVP

B oueHky TensioBoro pexuma BXO-
AT ClelyIolHe OCHOBHBIE OKA3aTeNN:
CyMMa MONOXKHTE/IbHBIX TEMMEpaTyp,
AaTbl MeEpexoAa CpelHeCYTOYHBIX
temnepatyp uepes 0, +5,+10,+15 °C,
[ATbl HACTYMIEHHUSA MO3JHHUX BECEHHHUX
H PaHHHUX OCEHHMX 3aMOPO3KOB W NPO-
JOJKUTENBHOCTE  0€33aMOpO3KOBOTrO
nepuona (CpeaHss, MUHHUMaNbLHasS W
MaKCHuMalibHasi), MpY 3TOM Ba)KHO ce-
NaTh  3AK/IIOYEHHWE, KAaKWE KYNbTYPbI,
COpTa MOTYT «BMUCHIBATHCA» B ITOT pe-
KHM.

OTcyeT CcyMM  MOJIOXKHTENLHBIX
TEMIEpPaTyp BEAETCA OT HECKOJIbKHUX
yposueii: 0, +5, +10, +15 °C, uyto
CBA3aHO C OHONOTHYECKHMH OCODEH-
HOCTSIMM  pACTeHHH: NpH Tepexoae
CpPEelHECYTOUHBIX TeMMepaTyp uepes
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3Hi OXas U OCHOBHBIE NYTH UX PAUMOHANLHOM HCNONLIOBAHNA

0 °C nauuHalT npopacTaTb ceMeHa U
MATH B POCT XOJIOAOCTONKHE PacTEHUs
(NpU  MONOXKMTEIBHBIX TEMIEpaTypax
+1, +3 °C HauMHalOT npopacTaTb ceMe-
Ha MIUEHHU LI, AYMEHS, OBCA, HUTHAKA U
Ap.); npu Temneparypax +5 °C u Bbilue
NOSABIAIOTCS BCXOAbl XOJ0AOCTOMKHX
KyIbTyp — [MIUEHHWLBI, SYMEHS, OBCa,
ropoxa, KOpMOBBIX TpaB — JIOLEPHbI,
3CMapueTa, JOHHHKA, XUTHsKA, KOCTpe-
ua 6e30CTOro U ap.; pH TeMneparypax
Boiiie +10 °C HauMHAlOT NmpopacTarth
CEMEHa TeMm1oM00UBLIX KYAbTYp — KY-
KYpYy3bl, COpro, CyAaHCKOH TpaBbl, rpe-
YMXH, NIpOCa U Ap., @ XJIONYATHHUKA U
puca —npu +14, +15 °C.

CymMa MoOSIOKHTENBHBIX Temiiepa-
Typ Bbile 0 °C B npenenax Kaszaxcrana
Konebnercs ot 2415 no 2800 — B ceBep-
HbIX obnactax, 00 3526-4511 — B rox-
HbIX, Bbile +5 °C COOTBETCTBEHHO OT
2300-2700 oo 3400-4400 u Gonee + 10
°C ot 2080-2400 °C u no 3200-4065 °C
(Tabmn. 1.2).

Y MHOTONETHUX TpaB MpH BbIpaALIH-
BAaHUM HAa KOPM U1 AOCTHXKCHHA (a3bl
YKOCHOWM criestocTH ((a3za BbIMETbIBAHHA
WM BbIKOMAIUMBaHHUA, OyTOHU3ALMH,
uBeTeHUs) TpebyeTcs cymMMa aKTHB-
HBIX TeMMnepaTyp (Bbiiie +5°) ot 700
a0 900 °C, ans moctuxeHus da3zb
cnejgoct ceMaH 1100-1500 °C, oano-
JIETHUX TpaB (MoOrap, cyiaHckas Tpasa)
cootsercTBeHHO 1100-1200 °C u 1600-
1800 °C (tabn. 1.3).

[TorpeOHOCTE B CyMMe AaKTHBHbIX
Temneparyp (ana xaedHeix 3nakos 1-it
rpynnsi — Bbiitie +5 °C) 8 3aBUCHMOCTH



Paanen . YueT anuaHua Heg

3 (OPMMPOBAHK

Tabauya 1.2

CyMma cpeonux cyimounsix meMnepamyp 6030yxa 3a Repuoo

¢ meunepamypoii évtue 0, +5, +10, +15 °C

Mynkr CyMMa NOT0KUTEAbHBIX TemnepaTyp B °C Boluie
0° o +10° +15°
[TerponaBnoBck 2415 2342 2081 1513
Kocrauaii 2665 2597 2359 1860
ApKanbik 2842 2780 2552 2094
Kokwmertay 2571 2492 2241 1681
AcTaHa 2602 2526 2295 1756
[Masnonap 2796 2725 2486 1979
Kaparanasi 2654 2577 2343 1800
Opan 3140 3059 2821 2375
Cewmeit 2789 2713 2442 1935
Yerw-Kamenoropek 2629 2539 2275 1755
Keizptnopaa 3950 3876 3647 3240
UleiMkenT 4511 4385 4065 3527
Tapas 3840 3760 3506 2960
Tanasikoprag 3526 3448 3173 2597
AnmMartsi 3760 3674 3411 2826
Taonuya 1.3
THompedrocms KopMossLX Ipag & MeEnIe 3a 6ecemayuonnpiil nepuod
npu SLIPAIUBANILLN HA KOPM 1 cemena
Ky.ib1ypa CyMMa aKTHBHBIX TCMIICPATYP HPH BHIPANHBAHHHA
A KOpM Hil CCMCHa
JlrouepHa 800-890 1200-1500
Ocnapuer 650-800 1100-1200
JouHnk 750-900 1200-1400
Kurusk 700-750 1200-1300
KocTpeu 6e¢30¢Thii 800-900 1200-1400
CypgaHckas Tpasa 1100-1200 1800-2200
Morap 1100-1200 1600- 1800
Paric 500-600 950-1100

27



OT rpynnsl cnenoctd copra koneGnercs — temneparyp, °C) KyaeTyp, COpTOB, [H-
ot 950 no 1700°, a ana Tennomo6GuBbix  OpMAOB pasHbIX FPyNN COEAOCTH U 00e-
KYALTYP, ¥ KOTOPbIX OTCYET CYMMbl ak-  CIIEHEHHOCTB 3TUM (PAKTOPOM, C Y4ETOM
THBHbIX Temneparyp uaetr or +10 °C  jar nepexoza CYTOUYHbIX TeMmileparyp
— 2200-3000°, y xnonuarHuka — Bpiwe  4epes 0, +5, +10, +15 °C u npoaonxu-
+15 °C - 2200-3000 °C u 2900-4000 °C  TEABHOCTH MEPUOAA C ITHMH TEMMEpa-
(tabn. 1.4). TYpaMH, MOXHO OLEHHUTHL BO3MOXKHOCTH
TakuM 06pa3oM, COMOCTaBUB INO-  BO3NCIBIBAHMA ITHX KYJIbTYD, COPTOB B
TpeOHOCTL B Temse (CyMME aKTHBHBIX  YCJIOBHAX KOHKPETHOIO PEruoHa.

Tabauya 1.4

Ilompetnocmes cebckoxo3aiCmeenHbIX Kyabmyp
6 menne 3a se2emMayUORNbIN nepuoo oaa wupomst 55 °C

Kyabrypa I'pynna cnenoctn, CyMMa aKTHBHBIX TeM-
€OpTa, THOpHIbI neparyp, °C
SlpoBas nueHuua (Msrkasn) paHHeCneNblf 1200-1400
cpenHecnenbli 1300-1500
NO3AHECHENbIH 1450-1700
Slposas MiueHHUA (TBepAas) cpenHepaHHuH 1400-1500
CpeaHecnenbn 1500-1600
MO3AHECHENbIH 1600-1700
SuMeHb paHHecnenbli 950-1250
cpefHecnenb i 1200-1350
MO3AHECNENbIN 1300-1450
Osec paHHecneNnbI 1000-1250
cpenHecnesbli 1250-1450
no3nHecnenbi 1400-1550
Tlpoco paHHECTIEIIBIH 1400-1570
cpeaHecnensli 1600-1675
MO3IHECTENbIH 1700-1875
['peunxa paHHecnenbli 1200
cpejHecneNbli 1300
no3aHecnenbii 1400
Kykypy3a paHHecnenbli 2200
cpeaHecnensii 2600
TNIO3{HECNENBIH 2900-3000
Copro paHHECTCIbI 2000-2200
cpefHecnenbii 2500
MO3AHECTENbiH 3000
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floaconneunnk paHlHCCnenblH 1850
cpeqHecnenblii 2000
No3AHECNENbIH 2300

X OMYaTHHK Haubosee paHHECMENbIH 2900
paHHecnensii 3100
CpenHeCHenbin 3400
cpenHENo3IHHA 3600
O34 HECMENbIN 4000

Cos Haubonee paHHeCHENbli 1700-1900
cpeaHecnenbii 2500-2800
NI03AHECNENbIA 3000-3200

B |- Aekaae OKTAOPs C MPOAOIKUTEND-
Hocteio 160-170 cyTok, uepes +10 °C —
B 1-i1 gekaae mas (Tabn. 2.5). B 1oxHbIX
o6sacTax pecnyOnMKM nepexon Temre-
patyp ucpes +5 °C NpoHCcXOaUT Ha Lie-
JIblit Mecsl| paHblle CEBEPHOTO PErHoHa
— BO 2-1 MOJIOBMHE MapTa, @ OCEHBIO — B
KOHLIE OKTADps — Hadase Hos#bps, rmpo-
IODKUTENBHOCTS MEpHoJa COCTABISET
B cpendem 208-244 cyTok, TO eCTb Ha
50-80 cyrok Oonblue; AAMTENBHOCTH
nepHoia ¢ TeMmmeparypamu Bbile +10
°C Ha ceBepe coctapaser 130-140 cy-
TOK, Ha tore — 170-200 cyToK, YTO MO-
3BOJISET CHENIaTh BLIBOA O BO3MOMXKHO-
CTH BO3€JibIBaHUS COOTBETCTBYIOWHX
rpynn KyJleTyp B OINpEJENEHHOH mMo-
YBEHHO-KIMMATHYECKOH 30HC.

[TepHoa Beretauuu KyJawTyp, OCO-
OGEHHO TENJIOJOMBBIX, B TOM HIIH HHOM
peruoHe OrpaHUYMBAETCS HE TOJIbKO
00ecrneyeHHOCTBI0 CYMMOH aKTHBHbIX
TEeMMeparyp, HO M MPOAOIKHUTENbHOC-

Tbi0 0€33aMOPO3KOBOTO MEPHOAA, HTO
BHOCHT CYUICCTBEHHBIE [IONPABKH B
NPOJAONKHTENbHOCTD BEreTaLlHOHHOrO
NepHozia, a TaKkKe HepeaKo B MPOU3BOA-
CTBEHHBIX YCIOBUSX MPHUBOJUT K [O-
BPEXIEHHIO MOCEBOB 1 JaXe UX THOCIH
B BECEHHMH U MO3IHENETHHI NepUoabl.

B cesepHbix obnactsax Pecnydnuku
CpeHsi [1aTa MOC/EIHEr0 BECEHHErO
3aMopo3ka 3adukcuposaHa |5-22 mas,
OJHAKO B OT/IE/IbHBIC FOAbl MO3HKE 3a-
MOPO3KH MOFYT ObiTh B 3THX paHoHax
10-15 v maxe 22 uioHs (taba. 1.6), B
FOXHBIX PETMOHAxX CpejlHsAA /iaTa HacTy-
MJIEHHS BECEHHMX 3aMOpPO3KOB OBIBacT
BO 2-it jgekane anpess. CpenHss nara
HACTYTJICHUA OCCHIHHX 3aMOPO3KOB B
CEBEPHOM peruoHe — 2-s AcKaaa CeHTS-
Ops, XOTS B OTAENbHBIC TO/1bI 3AMOPO3KH
MOTYyT ObITh BO 2-H jickajc aBrycta, B
CBA3K ¢ 4eM 6c33aMOpO3KOBbII EpHOLL
MOXET CoKpallaTbes Ha ceepe 40 80 cy-
TOK, Ha tore — 114-115.
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ﬂama nepeozo u nocineonezo 3AMOPO3IKOE

Tubruya 1.6

l'l_\‘m\"r ZIaTa 110CACAHCTO 33~ J]aTa NepBoTo 3aM0OpoO3Ka l'lpozlo.mcmeabuoc'rb
MOpO3Ka Ge3zamopo3kosoro nepu-
013, CYTOK
cpen- | camas | caman | cpea- caman camas cpea- | Ham- HaHn-
HAR pan- no3i- HAR paHnas nosa- HAA MCHL- | 60.1b-
Han Hin HaA tag wan
[Terponasnopck 18/V | 16/1V tI/VE 201X [ 19/VITT 8/X 124 88 169
Kocrauaii 21V |8V 13/VI | 161X [25VIIL | 6/X 117 84 144
ApKATIbIK siv f2onv {28V 21X {wix 10/X 138 112 160
Kokueray 22v |271v |22/vi 2onx |2s/vil [ 12/X 120 78 147
ActaHa 15V 214V | 1ovE 161X [ 25/VIIE | 6/X 123 86 156
MMasnonap 13v |1y |13y 211X (40X 14/X 130 107 166
Kaparauas! 18V [234V | 13VI (211X [26/VIE | 9/X 125 88 157
Tos Gonee nostnoit oueHK! GHOKIH- Husl, HanuBa. [lo 3ToMy moxkaszarenio
MaTHYCCKHX YCNOBIIl PCrHOHA clieAyeT  BCE KYJIBTYDBI OEAATCS Ha 5 TpymiL:
He TONLKO TIpOJAOKITETL-  Haubonee yCTOHYMBBIE, YCTOHUMBELIE,
6 10p! 0 mepnota.  CPpeaHEYCTOMYMBBIE, Majl0yCTOMYHBBIE
1C 11 BO3MOXIBIC TaThl HACTYMIe- M HeycToiuuBaie (Tabn. 1.7).
149 BCCEHHHX OCCHH 10PO3KOB. JlaTel nepexoga CpCAHECYTOUYHBIX
10 1 YCTOHUYHBOCTD | il K 3amo-  TeMImepatyp depes 0, +5, +10, +15

pO3KanM B pastibie hasni BCreTarm.

YCTOHYHBOCTH pacTeHUH K 3aMOpO3-
KaM MpH MajgeHuH TeMIeparypsbl Huxe 0
°C Ha MOBEPXHOCTH MOYBb! ¥ PACTCHHH,
HaOnronaemas B BeT€TAalMOHHBIH MEepH-
O/l TIPH TONIOXKHUTENBbHBIX CPEIHECYTOU-
HbIX TeMIepaTtypax BO3AyXa, 3aBHCHT
oT Gnonorudeckux ocobeHHOCTEH U
¢da3bl BeretaluWH pacTeHUi: B da3y
BCXOAOB OHU Hanbosnee yCTOHYHNBBLI,
a HaUMEHbUWYK YCTOHYHBOCTb MMEIOT
B nepuoa (GopMHpOBaHHsS renepaTHB-
HbIX OpPraHOB, LIBETEHUs!, [UIOAOHOILIE-
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°C, a TaKke yCTOHYMBOCTb PACTEHHMH K
3aMOPO3KaM CIEAYET YYHTHIBATh M MPH
OTPENCIIEHHH CPOKOB HOCEBA KYNIBTYP:
CEMEHa XOJIOAOCTOHKHX KYJNBTYp: JIIO-
LEPHBI, IOHHUKA, ICNApLETa, KHTHAKA,
Kocrpeta 6e30cToro, MIEHHUIbI, OBCA,
AYMEHS, TOPOXa, HYTa, YUHBI HAYHHAIOT
npopacTarb Npd TeMmneparypax +2, +3
°C, a npu +5, +6 °C MOXHO MONYYHTb
BCXOJIbi, TEMJIOMOOHBBEIE — KYKYpPY3a,
COpro, npoco, CyaaHckas TpaBa, MO-
rap, uyMmusa, cos, rpeuixa — npu +8,
+10 °C, pHc u xnomyatHHk — oT +10



Paagen If. Yyer anusiuus Heperynupy

Tabnuya 1.7

Yemoauugocme cebCkoxo3aiucmeeHHbIX Kyabmyp K 3aMopO3IKaM 6 pasiivie hasot
secemayuu (mevnepamypa ¢ °C dana nad yposnem pacmenuii)

Kynbrypsi Hauano noppesienns I'ubesib 60LBINHCTRA pac-
H uacTHYHas rubenn TeHuil B dpase
pacTtenu#l B paie
BCXO- | UBETe- | CO3peBaHHH | BCXO- | LBeTe- | co3peBaHMS
A0B HuA (MosouHan A0B HHS (Mon0ouHan
CNeNoCTh) CneslocTh)
Haubosiee yetoitunsbie
Aposas nieHuua 9-10 ] -1-2 -2-4 -10-12 -2 -4
Ogec, sumens -8-9 -1-2 -2-4 -10-12 -2 -4
Topox, unxa -7-8 | -2-3 -2-3 -8-10 -3 -4
Jliouepra -5-9 -8-10
Scnapuer, JOHHHK -10-12 -12-14
ﬁi:{;:;x. xocTpeu 6e30CThI, 11820 20
YerolumnBble
Buka sipoBas -6-7 -3 -2-4 -8 3.4 4
Hyr -6-7 | -2-3 -2-3 -8 > -
Tosconteunnk -5-6 -3 -2-3 -7-% 3 3
Cadnop -6-7 | -2-3 -3-4 -8 3 4
Topunua Genas -6-7 -2-3 -3 -L 3 5
Csekna caxapHas -6-7 | -2-3 - -8 [:
CpeaneycToiiumnBbie {\‘ 3
Cos | 34 | 22 I -2-3 -4 l B I 3
MailoycroiiHBLIC
Kykypy3a, npoco, cynaHckas P — - E
Tpaea, Copro, Morap, 4ymMusa 5 -2 -3
Heyctoiuusblie
T'peunxa L -1 -1.5 ——
Xnonyatuuk -0,5-1 | -0,5-1 -1 -1 -2
Puc 051 05 - =} r2
_-0.5 =

10 +15 °C, a MUHUMaNBHBIC CpefiHe-  iie Mehee +10-12 of '
CYTOYHbIE TEMMEPATYpbl MOYBLI HA  YaTHHKA — +14.15 l‘ ’, i PHSd, )fnon-
r1yOMHE 3aC/IKU CEMAH AOIKHBI ObITE  1.8). ' +16-18 °C (Tabn.
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Tabauya 1.8

Onmumansnasn cpe()necymmmaﬂ memnepamypa noHesbl 018 NOCesu Men10a0bussIx

xyapmyp 6 °C

KyiibTyphbl

HauanbHas Teme-
paTypa RpopacTaHHsl
ceMsH

CpeHecyTOMHAA TeMIIePaTypa f04BbI
Ha ri1y0nHe 3aJ1edKH CeMsH, [IPH KOTO-
po#i uenecoobpaien noces

Kykypy3a. npoco, copro, cynau-

+8, +10 +10, +12
CKkas TpaBa, MOrap, uyMH3a
Puc +10, +13 +14, +15
I'peunxa +5, +8 +10, +12
Cos +8, +10 SO
XNomyarHuK +10, +15 +16, +18

TakuM 06pa3oM, olleHka OHOKIIMMATH-
HeCKHX MOKalareleH ro3BoJIseT:

— 60-nepebix, yCTAHOBUTL TENIIOBbIE
pecypchl ¥ BraroofecrneyeHHOCTb KOH-
KPETHOI'O PErMOHa, X035MCTBA: CpefHue
MHOTOJIETHME 3HadeHUsl KoJMdecTBa
OCaJIKOB M HMX pacrpeiesnicHue, Cymmy
MOJOXXHUTENBHBIX TEMMEpATyp, AaThl Ha-
CTY-TUICHHS TIO3XHMX BECEHHUX WU paH-
HUX OCEHHHX 3aMODO3KOB, IIPOLOJIKH-
TENILHOCTh 6833aMOPO3KOBOTO NEPHOA;

— 60-68MOpPbIX, UCXOAS U3 3HAHHH H
61ONOrMYeCKUX OCOOEHHOCTAX KyNbTYP
1 COPTOB, MOXKHO OTNPENEINTh, KAKHE U3
HUX HeoOXOAMMO BO3e/bIBaTh B pac-
CMaTpUBAaEeMBbIX YCIOBHSX;

— g-mpembux, 3Has CpeNHHE JaTbl
nepexosa TEMIEpaTyp uepe3 ornpeie-
JIEHHbIE TeMIMepaTypHble «IIOPOrH»,
YUYUTBIBAS HaualbHbIE TEMIIEPATYPBI
NpopacTaHus CeMAH M YCTOHYHMBOCTb
pacTeHHH K 3aMOpO3KaM, ONpenesuTh
NpHMEpHBlE CPOKM MOCEBa. MO3BOJAKO-
IIMe AOCTUTHYTb noceBaM ¢a3pl IoJi-
HOM CNENOCTH A0 HACTYIUIEHUS PaHHHX
OCEHHHX 3aMOPO3KOB;

— 8-Yemeepmblx, HUMEETCA peaﬂBHafl
BO3MOXHOCTb OLEHHUTh NOTCHLHANBHBIE
BO3MOXXHOCTH KYJIBTYD, COPTOB, Y4UTbI-
Bas, YTO [O3/AHECTIENbIe copTa (THOPH-
ZIbl) OTIIM4YAKOTCs OoNiee BBICOKHM MO-
TEHIMAIOM YPOXKANHOCTH.

KoHTpoJibHble BONPOCH

1. Hto BXOOHT B MOHATHE «OHOKIIMMATHYECKHE MOKa3aTeNnn» H OMOKIHMATHUYECKHIT TTO-

TEHI{HAJ CENbXO3KYIBTYP, COPTOB?

2. KakoBbI cpe/IHHE JaThl NEPCXOAa CPeAHECYTOUHbIX Temnepatyp uepes 0, +5, +10, +15
°C B pa3HbIX perHOHaxX pecnyOIMKH H KaKoBa CyMMa TEMIEepaTyp BbillleyKa3aHHOTO YPOBHSAT
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3. KakoBa nmoTpeGHOCTL B TEMiC OCHOBHbLIX CENbCKOXO3RHCTBEHHBIX KYJIBTYP Pa3sHbIX
IPynn CriejiocTH H HX 00eCNeYeHHOCTh TEMIOM 3a BEFETAUHOHHbIH NMEPHON B PasHbIX Mo-
YBEHHO-KJIHMATHYECKHX 30HaX pecnyOnukm?

4. KakoBb! cpeaHie JaThl HACTYIJIEHHSA BOIMOXKHBIX MO3IHHX BECEHHHX H PAHHUX OCCH-
HUX 3aMOPO3IKOB, POIOIKHTENLHOCTE GE33aMOPO3KOBOFO NEPHOAA B Pa3HbIX 00nacTAX pe-
cnyonukun?

5. KaxoBa ycTOHYHBOCTE K 3aMOPO3KaM OCHOBHBIX TPYNI CENbCKOXO3AHCTBEHHBIX KYJlb-
TYp B pa3Hbie ¢a3lbl BeretTaunm?

6. Kaxopa o0uias oueHKa No OCHOBHbIM rapaMeTpaM OHOKIHMATHYESCKOIO noTeHuHana
CEeABLCKOXO3AHCTBCHHBIX odutacTeit KasaxcTaHa it BO3MOXKHOCTH BO3NENbIBAHHA B HHX CEJlb-
CKOXO3RHCTBEHHBIX KYJILTYp H COPTOB Pa3HbIX TPYNIN CHEAOCTH.

7. Yro xapaktepusyer I'TK? Kakosa metoamka ero pacuera no [LT. Ceasninosy?

8. KakoBo mpakTHYECKOE 3HAYCHHE OLCHKH GHOKIHMATHYECKHX noKazaTench?

3-0020 33



Pa3nen Il Y4eT BIMAHUR HEPEryIMDYeMbIX hakTOPOR BHEILHEN CPEfibs Ha (HOPMAPOBAHME YPOXES 1 OCHOBHGIE MYTH MK PALIMOKATILHOND UCTIONI30BaHMS!

Iaga 2. POTOCUHTETUYECKH
AKTUBHAS PATUALIMS
U METO/bl ONPEJAEJIEHUSA
YPOXKARHOCTHU
MO MPUXONY DAP

2.1. Poab conHeunoii pagHaumH,
nocTynaoolled Ha 3eMJ10

ConHue sBAAETCA OFPOMHBIM U He-
UCTOLIUMBIM ~ MCTOYHUKOM  JIHEPTHH,
KOTOPBIA HCTONAB3YETCs BCEMH YKHBOT-
HbIMH H DacTUTENbHBIMH OpraHM3Ma-
MH nnadeThl 3emssi. Mmenno Conxuy,
MOCTaBAAOLIEMY Ha 3eMJII0 JHEPTHIO
B BMAC pajdWauHM (TEmnno, CBeT), Mbl
00s43aHbl BO3HHKHOBEHHEM M COXpa-
HEHMEM XHM3HH OT MEABHAHLINX MUKPO-
OpPraHH3MOB [0 JKMBOTHBIX-THFAHTOB U
4e0BeKa H OT MeMbYaiLliuX pacTeHU —
BOAOPOCIER 110 TMIAHTCKUX JEpEBbEB.
OpraHHyeckoe BeLIeCTBO, HAKOIMJIEH-
HOE pacTeHHsMH, B CBOK Ouepeilb MC-
T10/1b3YETCs TPABOAAHBIMH JKHBOTHBIMH
Y IPYTUMH OpraHu3MaMH Kak MCTOYHHK
SHEPTHH, Jajee B ITOH JKOJIOTHYECKOR
UCTIOYKE WAYT IMJIOTOAAHBIC KUBOTHBIE,
roeaasoiiMe TpaBoOAAHBIX, a TAKKe Ha-
CEKOMbIE, MUKPOOPraHU3Mb! U JAp., YTH-
AU3UPYIOLIHE XKNUBOTHBIE M PACTHTEIb-
HbIE OCTATKH.

YenoBewectBo obs3ano  ConHuy
W 3anacaMM 3JHEProHOCHUTENEH, HaKo-
MIeHHBIMH 32 MHOTHE MHJIJTHOHBI JIET U
ILIHPOKO MCIMOJIb3YEMbIMU B HACTOALIEE
BpeMsi: HeTh, ra3, KaMeHHbIA 1 Oypbii
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yroab, TOpd H Apyrue, MOCKOAbKY B
HHUX aKKyMynMpoBaJach JHEprus pac-
TUTEJLHBIX ¥ JKUBOTHBIX OPTaHH3MOB,
XHMBUIMX B JOUCTOPHYECKHE BPEMEHA,
nosty4enHas ot Hawero CeeTuia.
Hedr1s 1 npuponHslit raz — uckona-
€MO€ TOTUIMBO, HCKONAEMbIE DHEPTOHO-
CHUTEJH, COCTOALLIUE H3 CMECH YIJIEBOJO-
poaoB, 00pa3oBaBIIMXCA B pe3yabTare
OTMUDAHHA W PpAa3JIOKEHUS JPEBHHX
’KHBbIX OPraHU3MOB W OPraHUYECKHX
OCTaTKOB, B 4AaCTHOCTH, MOPCKOTO
TJIAHKTOHA, Y3-33 KOTOPbIX B MHpE HAET
cepbe3Has Oopbba Mex Ay CcTpaHamH,
BIUTOTh A0 BoHMH (Mpak u ap.).
KoauyecTBo 3HEPrHH, NOCTymHawo-
weH Ha 3emito or ConHla, H3MepseTcs
MOUCTUHE ACTPOHOMUYECKMMH LMdpa-
MM — MHOTUMH Miipa. KJDx/ra u 3aBHCHT
OT LIHMPOTbl MECTHOCTH, BPEMEHH roja,
BPEMEHH CYTOK — MAKCMMaJbHOE KOJIH-
4ECTBO €€ MOCTYIaeT B paHoHEe dKBa-
TOpa, MUHHMAJILHOE — BO3JIE MMOJIIOCOB,

MaKCHMaJlbHOE — B BECEHHe-NeTHHIA,
MHHHUMaIbHOE — B OCEHHE-3UMHMI fe-
PHOLbI.

JHeprus MocTynaer Ha 3eMiIo B
BH/IE pafHalllH C JNIMHOH BOJIH oT 280
1o 4000 nanomerpa (HMm). HanomeTp
— C rpey. CJI0Ba HANOS — KapiuK, COCTaB-
JAOIMA OHY MJIPJ. YacTb METpa, WK
1 um = 10 M. YToOHI NpeACTaBHTH Ty
BEJIHYUHY, NPOBCACM DAL DACHETOB:
I M= 1000 MM, | MM = 1000 MukpoH,
I mMukpon = 1000 MHANMMHKPOH, HJIH
HAHOMETPOB, HMHBIMHM CJOBAMM, €CJH
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MbIC/ICHHO TIDEJICTaBUM, YTO OJHO [e-
JeHHE Ha JTHHelKke B | MM pa3zapobneHo
eule Ha | MIIH. yacTeH, To 1 MAH. MM H
OyleT coCTaBIATH HM.

Pasinyaror aBa BHAa €CTECTBEHHOH
PERTETTE

~ KOPOTKOBOJIHOBAs WJIM MHTErpaib-
Hasg ¢ AIMHOMR BoaHbl 280-400 HM;

— IUTHHHOBOIHOBAA C IIMHOMN BOJIHBI
400-4000 Hm.

PacteHus npu y4acTHH NHUTMEH-
TOB Xxjopoduiia, NpHOAOIIEIO JH-
CTBSIM U PACTEHUAM 3€JIEHbIH LIBET, KAPOTH-
HOMIa — KEThIH, aHTOLIHAHA — KPACHBIH
U (HTOXpOMA -~ CHHHH, YCBaMBAIOT
COIHEYHYIO palualuio, npeodpasys
€€ B YINICBOIbI, T.€. YHEPrHs COJNHLA B
PacTCHHUAX aKKyMYJIMpYeTCsi B BHJE
SHEpPrUH HAKOMJIEHHOTO OPraHH4YeCKOro
BelllecTBa. Opeanuuecroe gelfecnco
pacmenuyt cocmasgasiem 90-96% om
obugel ux HuoMaccwi, a HOMOMY Che
HOBUMCSH NOHANINBLY. HUCKOABKO BN
HYIO POIL USPAENT IPOSPUMMUPOBUAHUE
_Vp().)l('a}l u cucmera vep, Huanpus.icli-
HBLX Hd ORMUMUZALUIO (/)()IH(‘ CUH I INC-
Hlll'-l(’('l\'()[l OesAMeETbHOCIN 11OCCEOE6.

Ponb nurMmeHToB xsopodunna, ka-
POTHHOMIOB, aHTouMaHa M (GUTOXPO-
Ma, y4acTBYIOLIMX B fipolecce (hoTo-
CHHTe3a, pa3IMyHa, — BEAyIUYHO poib
B JTOM MpPOLECCe UrPaeT XI0popHL,
OIIHAKO [pyrue TpU MUrMeHTa HUrpaiot
TaK’Ke oNpeeseHHYI0 pojb B Ipollecce
thoTocunTesa. BHeliHe oHKU NpoSBAKIOT
ce0s, npuaaBas MOJOAbIM, HHTCHCHBHO

BHEWHeN Cpefbl Hd

Vi WX PAUMOHAIBHOMO UCRONb30BAHNA

pacTyLLiMM BEeCHOH moberaM M JUCTbAM
pacTeHHit XenThiil, KpacHbIl 1 CHHEBa-
Thii LBeT. OceHblo Tpara npuodperaet
KEJIThIH UBET, TUCTHS Bepe3bl — KeIThIH,
KJIEHA, LIMNOBHHUKA, PO3bl — KPACHbIN H
Ap.

CmeHa 3e/IeHOHM OKpPacKH JIMCTHEB
pacTeHuit cBs3aHa ¢ TeM, YTO OCEHbIO
C MOHWXXEHHEM TEeMIepaTyphbl BO3AyXa
M yMEHbLIEHHEM KOJIMUECTBA CBETA Y
HUX cpadaTbiBalOT «OHUOTOTHYECKHE
4achl», U B HepelIKe NUcTheB obpa3y-
eTcs NMpoOKOBLIA CIIOH, KOTOPbIN CHa-
yaja 3aMeIseT (POTOCHHTES, a 3aTeM
MOJHOCTBIO MPEKPaLIACT, XA0POoPHILT
pacnangaeTcs M nepecTaeT MacKHpo-
BaTh CBOEH 3E€JEHOH MacCOoW Apyrue
MTUIMEHTHl — YYaCTHUKOB (OTOCHH-
T€3a, MpHaaBasi COOTBETCTBYHOIUHM
HBET JIKCTbAM (KENTHIN, KpAaCHBIH, CH-
HUM).

2.2. POrocHNICTHYCCKH AKTHBHAN
paamnas
H METOALI €C YUeTa

PacTenns B npouecce (oTocHHTE3a
MOTYT HCMONb30BaTh H3 OOIIEro KO-
yecTBa nocTynalouei Ha 3emao co-
HEYHOW paaMalluK ¢ JUIMHOH BOJH OT
280 g0 4000 HM TOJNLKO H3AYUCHHC B
nutepsane ot 310 no 710 um, koto-
POC HPHHATO Ha3pIBATL (POTOCHHTC-
THYCCKH akTHRHOM pannanncii (hADP)
(puc. 2.1).
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Paatausa, NCnosbiyeMas pacTeHusMH B npouecce (oTocuH-

\Q Pﬂﬂ"ﬂu"ﬂ, HE HC"OHL]yEMﬂH pameummn B npoueccc ¢)m0-
CHHTC3a
N

Puc. 2.1. Jois AP 6 obweti paduayuu, nocmynaiowgeii om Coanya, nu

®AP no ceoeMy NpOHCX0XKAECHHUIO
NnojpasjAenseTcs Ha ClieYyoliie BUABL:

S — npsiMas conHevHas paaMaLuA
- vacTh NyuHctoi 3Heprun ConHua,
MOCTynawouas K 3eMjie B BHAE MOYTH
napajineiabHbIX Jyuei OT ero BUANMOro
JHMCKa,;

/l — paccesiHHas panMauHMs — YacTb
COJIHEYHOH pajMalH, KoTopas mocie
paccenBarus atMocepoH H OTpaXKeHHUs
OT 00/1aKOB NaJaET Ha TOPH3OHTAIbHYIO
MIOBEPXHOCTb;

QO — cyMMapHas paadauus, KOTopas
paBHa §'+/.

Tlpsisyvio cormeunyio paduanio u3-
MEPAION ARMUHOMEMPANIU U HUPOceTH-
oMempani, CVMMAPHVIO PACCeaninio
U OMPANCCHHVIO PAOUALIIO — NUPAHo-
Mempamu, npuxo0 npAMol COTHeUNoN
DAP — humoarmunovempanm, pacce-
anunolt u ompaxcennott PAP — chumonu-
panonempamu.
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Oueprua PAP, nocrynaromas or
Conuua, H3Mepsaetcs B k/Ix (paHee npu-
MEHANAch Kian, kotopas pasHa 4,168 k/1x),
3aBuCAlIAs OT LIMPOTbl MECTHOCTH,
BPEMEHH roga H cytok. Harpumep, B 3k-
BaTOpHAIIbHBIX, TPOMHYECKHX paHOHAxX
3a roa noctynaet 10 39-25 ampa. kJIx
Ha Ka)XXAbl¥ reKTap MOBEPXHOCTH 3EMIH
i 39x109, a 33 MoNAPHBIM Kpyrom —
5-6 mnpa. kX, TO ecTh CyMMapHBbIii
NpPHXOA 3a Terublii (BereTauMoOHHBIN)
nepuon ot Kpaiinero CeBepa 1o 3kBa-
TOpa Bo3pacrtaeT B 7-8 pa3, oaHako 3a
KOPOTKHH BEr€TaLMOHHBIH NMEPHOA Ha
Ceeepe noctynnenne ®AP B cBsa3u ¢
JUTMHHBIM CBETOBBIM JHEM, — CPaBHH-
TENBHO BbICOKOE.

Ilpy nporpaMMHpOBaHHH ypOXan-
HOCTH 1o nipuxony ®AP crnenyer HMeTs
MHGOPMALHIO NO KOHKPETHOMY PErH-
OHY O TPHXOJE COMHEHHOH JHEPrHH,
KOTOpas #BJIAETCA IHEPTETHUECKOIH OC-
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HOBOH (OTOCHHTE3a, TpAHCIHpPALIMH,
TIOITIONIEHHUSA ¥ NIEPEABUKEHHS EMEH-
TOB MHHEPAJILHOTO IWTaHWS M accu-
MuaATOB. [IpHuxon conHeyHOH HEpruu
(hopMHpPYET TEMJIOBOH, BOZHBIA W BO3-
JYDIHBIA PEXUMBI IO4YBbl U PACTEHHH B
TeUeHHEe BCEH WX BEreTauuH.

H3smepenne npuxona PAP — tpyno-
emkas pabota, Tpebyolas crneunaib-
HOro 000pYI0BaHH A, MOXKET MPOBOAUTh-
csf B ydpexaeHusx ['mapomercnyxObl,
MOATOMY AJIs NPUOIHIKEHHBIX PacHETOB
MOXXHO TNONb30BaTbCd MaTepHanamu
KAUMaTONOTHYECKUX KapT, B KOTOPbIX
NPUBOIATCA CpelHHE MECAYHbIE W 32
BEreTAllMOHHBINH MEpPUOI NaHHbBIE MpH-
xona PAP (H.A. Epumona, X.H. Mon-
jay v ap.).

Ha tepputopun CesepHoro Ka-
3axcTaHa BeJauWyuHa npuxoma AP 3a
nepuoa ¢ Temmneparypoi Beime 5 °C
cocrasnser 14,4-15,1 mnpn. x/bxra, ¢

Temneparypamy Bbiite 10 °C — 12,4-12,9
miapa. kx/ra, B obnactsax KOxuoro Ka-
3aXcTaHa COOTBeTCTBeHHO 18,2-18,9 u
16,6-16,9 mnpa. k/Ix/ra, a B noixHax
TamxukucTaHa 3TH NoKa3aTeld J0CTH-
ratot 28,2-29,7 u 20,1-20,9 mapa. x/Ix/
ra.

Cpennuit mecsunplit npuxon AP 3a
TeTUIblH nmepuos no Tpem nyHkram Ka-
3axcraHa — ActaHa, AnmMartsl U Kocra-
Ha# — mpeacTasieH B Tabmauge 2.1,

B CesepHom Ka3zaxcTane Ha Kax-
JIBIA FeKTap MIOLaax 3a Maili-CeHTAOPL
nocrynaet no 13,8-14,7 mapa. x/Ix, B
TOM HHC/Ie 3a TIEPHOI BEreTaluH spo-
BOH miueHuub! — 10 8.4-10,5, ssamens, ro-
poxa — 710 7,5-9,6, KyKypy3bl Ha CHJIOC — 110
8,8-10,5, a mMHoronetHux Tpae — go 13.4-
14,7 mapa. k/lx/ra, To ectb Haudoaee
noaHo npuxoa PAP Moryt ucnonsso-
BaTh MHOTOJETHUE TPABbI U PAL APYTUX
XOJIONOCTONKUX KYIBTYD.

Tabauya 2.1

3nauenuna AP (mapo. k/Ixnc/za) 3a menasiit nepuood no pady nyHKnos

Kazaxcmana
Mecsan . AcTana r. Koctanaii r. AimMatht
Anpenb 2R 2,3 2.4
Maii 3,0 3,1 32
Hionp i) 33 34
Hronb 29 2453 39
ABrycT 2,6 2,6 2.9
CeHTAOpD 1,9 1,7 2.1
Oxkr30pb 1.1 0,9 1,6
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2.3. Ucuojib30BaHue HOCCBAMM
npuxoaa ®AP
H YPOARAHHOCTDL KYJALTYP

Pacyer moTeHIMaNbHOH ypoxaiHO-
ctu no npuxoay PAP ocyuecTsnsercs
MO CHERYILEeHl METOAMKE: YCTaHABIH-~
Baercsl (dakTuyeckas MNpPOAOIKMTENb-
HOCTb BETETALMOHHOIO MEepHoja Hc-
CneAyeMOH  KynbTypbl, MOMECAYHbIE
3HaueHHs npuxoga ®AP cymmupyoorcs
3a BECh BEICTaLIOHHBIN IEPHOJ H OTIpe-
aensercs npuxon O o 3aTeM coCTaB-
asiercs Ganake, o/iHa CTOPOHA KOTOPOTo
npuxofHas — npuxon PAP na equuuuy
IUIOLIAAHM, BTOpas (pacxonHas) — KOJH-
YECTBO JHEPIHH, HAKOIUIEHHOE ypoXa-

HX PAUVOI

eM OrnomMacchl Ha HTOH Xe MAOLIAAH, Bbl-
paxeHHbIX B K/x. BenuunHa 3Hepruy,
3aMaceHHoH B ypoXkae CyXoro BelIeCcTBa
(va) (pacxoaHas vacth OanaHca), onpe-
Jensercs no GopMmysne:

0,=Y+C

rae Y — ypoxkaiiHoCTb cyxo 6uomaccsl,
Kr/ra;

C — xasiopuiHOCTh Cyxoii 6nomaccsl,
kJIx.

YcpeaHeHHO KalopuHHOCTh 1 kr cy-
XOH OMOMacchl pacTEeHWH COCTaBIsAET
16 thic. 760 k/Ix, a HeTalibHbIC JaHHbIE
N0 psAYy NONEBBIX KyIbTYp NpeAcTaBiie-
Hel B Tabnuue 2.2.

Tabauya 2.2
Kanopuitnocme 1 k2 cyxoii 6uomaccst noegoix
Kyemyp, k/oc, cpednee
Oprans! pacreHn#
Kyabtypa uesnoe pac- [ OCHOBHast nobounas | KopHeBan
TeHHe NPOAYKIUMS | NPOAYKUMA | CHCTeMa

Tlwenwnua, osec,
AUMEHL, 1 . 17600 18000 16700 16970
Fopox, uuna, HYT U ap. 18800 19600 16750 16760
JhouepHa u ap. 6060Bble TPaBbl 21750 21750 21750 16750
Kutusx u ap.
1NAKOBEIE TPABI 16800 16800 16800 16200
OnHONETHHE TPaBhI 17500 17500 17500 16700
Kyxypy3a u ip. CHIOCHbIC KyNbTYpbI 15600 15600 15600 15600
Kopmossie kopHenioas! 15400 15600 14800 14400

Ilpn pacuyere 3HEPTUM, 3ANACEHHOM
3epHOBRBIMH KYJIbTYpaMu, bepeTcs B pac-
YeT ypoXkai COJOMbl, KOTOPSIH MOXHO
npunumars kak 1,0:0,8-1,0 x ypoxaro
3epHa. Ecnu B pacyetax y4uTbiBaeTcs
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Macca KOPHEBOH CHCTEMbl PacTEHHH,
TO B CPEAHEM €€ MOXKHO MPUHSTH (B % oT
HaJ3eMHOI Macchl) — Y XJIEOHbIX 3/1aKOB
U oaHoneTHux Tpas — 20-30%, y MHorO-
JETHHX TpaB — 65-100%.
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I3 ofuero kommyecrTsa rnpuxoaa
DAP nocesbt HCTIOABLIYIOT OUEHDb HE-
3HQUHTENIbHY0 vacTb. llo Beanunhe
koduimenta uctonszopanus  OAP
Bee nocesst A.A. Huuunoposmu (1981)
PA3AEAHA HA YETHIPE TPYNibL:

1. O6bruso nabnopacmblie - (,5-
1,5%;

2. Xopouue

3. PekopaHble

1,5-3.0%;
3,5-5.0%;

4. TeopeTuyeckHn BO3MOXHbIE
6,0-8,0%.

Paa asropos (B uactHocTd M.K.
Kaiomos, 1989) BbickasbiBa€T MbIC/b O
TOM, YTO BeAM4HHA kodhduuneHTa He-
MoJb30BAHKA MOCTYMAIIEH HA MOCEBb
®AP moxet nocturats — 17-21%, uto
03HayaeT MOBbLILICHUE YPOXKAHHOCTH B
40-50 pa3.

PacueTsl noka3bIBalOT, YTO B Ipele-
nax Kazaxcrana (uinporta 42-55°) Bo3-
MOXHbIR YPOBCHb YPOXKAHHOCTH CYXOH
Macchl Mpu ucnonb3oBaHuy GAP:

a) nipu 1,0% moxet gocturathb 55-45
wra, unu 3epHa 27-23 u/ra;

6) 2% - cootsetcTBenHo 110-90,
unu 55-45 wra 3epHa;

B) 3% — 165-135, unu 82-67 u/ra
3epHa;

r) 4% — 220-180, uaun 110-90 wra
3epHa;

a) 5% — 270-230 wra, unn 135-115
1/ra 3epHa.

B npousBoacTBeHHBIX  ycnoBusx
CesepHoro KazaxcraHa Benuuuna Ko
(KI1JL ®AP) B 3aBHCUMOCTH OT ypOB-
HA YPOKAWHOCTW Yy pa3HblX KyAbTYp

kosieOseTcs 8 cpeaneM ot 0,3 no 1,0%
¥ TOABLKO NPH BHICOKON KYNbTYpE 3€M-
JIENENHA U XOpolleil BraroodecneyeH-
HOCTH MOXeT gocTturars 1,5-2,5%.

JNosegenue KIlJI ®AP nocesamu
B ycnoBusx Ceseproro Kasaxcrana no
5% no3sonauno Obl monyuars no 230-
250 u cena mouepHsl, 1150-1350 u -
3eseHoN Macchl Kykypys3sl, 115-135 1
— 3epHa. K cokaneHwio, TaKWX MOTEH-
UHAABbHBIX BOIMOXKHOCTEH y OOMbUIMH-
CTBa BO3/E/bIBAEMBIX KYILTYp M COPTOB
HET, OJIHAKO B psjie MIPOU3BOACTBEHHBIX
OTILITOB 9TOT MOKa3areib AOCTHTAN -
3,8%.

Hanpumep, B moneBbIXx 4 NpoMs3-
BOACTBeHHbIX ombiTax (H.M. Moxaes,
1979; A.H. Moxaes, 1986) B ObIBIIUX
yuxose Llenunorpaackoro CXH, cosxo-
3ax «40 net Kasaxcrasa» u «OktaOpb»
AKMOIHHCKOW 0ONIaCTH YAai0Ch JI0-
BecTH K0dpQUUMEHT HCNoIb30RAHUA
®AP Ha mocesax nrouepHsl a0 2-3,8%,
Ha MoceBax KyKypy3sbl 10 3%, npH 3Tom
YpPOBEHb YPOXKAHHOCTH 3€NEHON MacChl
nouephbl goctur 420-650 wra, kyky-
py3bl — 850-1000 w/ra.

2.4. Meroauka u npumMepsl pacyera
ypoakaiinoctn no npuxoiy ®AP

s BbINOJIHEHUS pacyeTa YpPOBHs
ypoxaitHoctu mo mnpuxony PAP co-
craBnsercs OanaHcoBas dopmyna, B
KOTOPOH MPUXONHAA U PACXOAHAN YaCThb

OanaHca BbIFIAAAT CleayOUMM o00pa-
30M:
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Oy * Ky =¥+ C+ 100,

rae (J, -~ npuxon PAP 3a nepvion se-
reTauun KynsTypbl, kJhi/ra;

K, - xo3dpuuHeHT ucnons3opa-
nus (KI1J) ®AP;

YV — ypoxalHocTb abCcoNOTHO Cyxoi
OuoMacchl, Kr/ra;

C — KalOpUHHOCTDb CyXOro BellecTsa
(xJIx/kr cyxo# Guomaccst).

IIpuxonHas uacthk GanaHca xapak-
TepusyeT noctyniaeHne AP Ha | ra 3a
NEpPHOXR BEreTalMu KyabTypsl B Kk, €
YyHETOM €€ MCMOJIb30BAHUS [OCEBAMM
(K M’), pacxojHas 4acTb — KOJIMYECTBO

V= 8,8-10° k/xc/ 2a+0,6%

aKKYMYNHPOBAHHON JHEPIHU PacTEHHUA-
My Ha | ra mocesa (V+C) B k1.

Jna pacyera yposHS ypoKanHOCTH
KYAbTYpb! W3 GaiaHca, MpeacTaBneHHO-
To Bhilll€, BBIBOAMTCS hopMya:

V= QOAP KOAP
C-100

TIpuMepkl pacyera KyKypy3bl Ha CH-
noc. Ucxonnbie gaHHeie: K, — 0,6%,
inwp — 838 smapa. klbx, C — 15600 xIx/
kr. [loacTaBngeM HCXOAHBIE AaHHBIC B
GOpMYITy M BBIYHUCIIIEM HTOT:

=3385kz/2a,

15600 xffxc / k2 -100

und 33,8 wra cyxo# Maccel, win 169 1/
ra 3e/IeHOH MacChl.

Jioyepra na kopm (npu opowenuu
u noayyenuu mpex ykocos). Ucxomsbie

manmbie: K, ~2%, O, —12,5 mapn. kI,
C ~ 21750 x[Ix/kr. [loactarnsgeM uc-
XOIHbIE AaHHbIe B GOPMYNy W BEIYUCIA-
€M HUTOr:

V= 12,5-10° xInc/ 2a -2
21750 k/lxc/ 2a-100

w115 u/ra cyxo# Macchl.

TakuM o6paszom, npu KI1JT 0,6% Ha
NOCEBAaX KYKYpYy3bl YPOXKAHHOCTE CyXoH
Maccel coctasuna 3385 kr/ra, unm 33,8
1/ra, My 3enenoi maccel — 169 w/ra; Ha
TTOCEBAX JIIOLEPHBI NPH Kw 2% — 11494
kr/ra, unu 115 w/ra cyxoit Macchl (cena).
[lpoBepuTh MpPaBUIBHOCTH MOJYYEH-
HbIX PE3YNbTaTOB MOXHO, COTOCTaBUB

40

=11494 x2/2a

BO3MOXHbIH YPOBEHb YpPOXXaHHOCTH B
3aBHCHMOCTH OT K, .

(dakTHueckas BIAXHOCTh 3€NE€HOMN
MacChl Y pasHbIX KyJbTYyp M B 3aBHCH-
MOCTH OT (a3bl BEreTaldH MOXKET KoJle-
Harbca ot 65 10 85%, a conepxaHue cy-
x0# Macce! — oT 35 10 15%, onnako ass
npocTeiiuinx pacueToB ciexyeT Opathb
cpennee 3Hayenmne — 20%.



2.5. Mevoauka pacuera KI1J{ ®AP
(K,,)

J1s oueHKH KOJHYecTBa aKKyMYyJIu-
POBaHHOH SHEPIHM B I10J1y4EHHOM YpO-
’kae B CPAaBHEHHWH C NOCTYNHBLIEH BO3-
HHKaeT HEOOXOAHMOCTL PAaCCUHThLIBATD
(aKTHIECKUH KOOPHHLHEHT HCIOJb-
3oBaHns DAP (K¢ap) [IOCEBAMH, KOTO-
pblil onpenensiercss no Gpopmyne nyTem
Apeodpa3oBaHUs NMPUBEICHHOTO BbIllE
bananca:

Tie K¢ap~ ko3 dHIHEHT UCMonB30Ba-
uus GAP (%),

Y — daktnucckas ypoxanHocTb Cy-
Xo#i OHoMacchl;

C — KANOPUIHHOCTH €IHHULBI YpOXKas
(xJhx/Kkr);

Q. . — upuxon ®AP 3a nepuon Bere-
Tauuu (kJk/ra).

Takum 06pasom, MOXKHO AaTh onpe-
JeNcHUe, YTO KOIPPHIUMCHT HCIOoNb-
30Balus DAP (K. ) npeactasnser u3
cebsl OTHOLEHHE KOIHYECTBA AKKyMY-
NUPOBaHHOMN 110cesamu dHeprun (V-O)
K KOTHYECTBY MOCTYNHBIUEH Ha Ty
naowaas DAP (Q,/m,.)v BbIpaXkeHHoe B
NIPOLIEHTAX.

Ipu pacuerax cnejtyer MOMHHTD, HTO B
Tabnuue 10 mpUBOAMTEA KANOPHIHHOCTD
| K cyXOd MacChi pacTeHHH, 1109TOMY
HeoOXoauMo:

— BO-HEPBBIX, VPONCAUROCML 3eae-
HOW Maccsl nepectumams 1a cyxyio,

83518 YCPEOHEHHO GAANCHOCMb 3eNeHON
maccot 20%,

— 80-8MOpbIX, HEPEBECU  YDOXCAli-
HOCMb U3 y/ea uiu m/ea 8 Ke/ed,

— G-mpembUx, NOLYYEHHbI HOKA3A-
mene KII/[ conocmasume c meope-
MUYECKUM  COOMHOUWEHUEM — MENHCOY
YPOHCAUHOCMbIO U KOIDDuyuenmariu
ucnoavsosamus PAP.

Paszymeercs, uto Ha npuxoag ®AP
3eMiiee/ey BAMATL He B CHJIAaX, HO
peryJiMpoBaTh €€ HMCMNOJIb30BAaHHE BO3-
MOXKHO 3a cHeT POPMHPOBAHHS [TOCEBOB
ONTUMAaAbHOM CTPYKTYphl, MOCKOIBKY
COJIHEUHYH pa/iHaLHI0 CIIOCOOHBI Tyu-
e MO-TJOMATL MOCEBbI, OBICTPO CO3-
Jarole 00bUIYIO MIOWaib THCTOBOH
noBepxHocTH — 40-50 Thic. M*/Ta, a Tak-
€ BbICOKOpOCHbIE KYIbTYPbl C fIpyC-
HBIM PacnOIOKEHHEM JIHCTHEB.

HaoGopot, npi upe3MepHo ©Oonb-
10K MIOIAAH JTUCTOBOH MOBCPXHOCTH
MOBLIIAETCA 3aTEHEHHOCTh PacTCHHIT,
YXYAIAETCA PEeXKHM  OCBEIEHHOCTH
BHYTPH TPaBOCTON, CHHXACTCA WHTCH-
CHBHOCTb H MPOAYKTHBHOCTE HOTOCHH-
te3a nuctbeB. Mo doTocunreTHUeckoi
JIEATENLHOCTH pactTcHuil W reorpadu-
YECKOMY PACTpPCAENCHHIO MPHXOAAIIeH
pannalMK onpencnebl TEOPETHYCCKN
BO3MOXHBIC YPOXaH B padIuHbIX 30-
Hax cTpanbl ¢ kosncOanuamn CHI
ot 30 t/ra wa cesepe 10 600 1/ra na tore.

Conocrapsiciie  pakTHuccKkHx H
ACHCTBHTCILHO BOIMOMKHBIX  YpOXKacBs
1IO3BOJISCT  OUCHHUTH  HCHCHONBLIOBAN-
bl PCICpPBbl NPOAYKTHBHOCTH (loce-
BOB, BLIUHCIMTDL [OKA3ATCAN POTOCHN-
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TCTHUECKOIT ACHTCHBHOCTH, O0OCHOBATH
npuMeHeHne HBGBeKTHBHBIX  1IpUEMOB
1 nyTeifl CHCTEMATHUECKOFO W THIAHO-
MCPHOFO HpHOIHKEHUS  (PaKTUHECKOM
YPOXKAHHOCTH K NOTEHUHATLHO BO3-
MO/KHOH. Bee npHeMbl arpoTexHuKky U
NIPUMCHSICMbBIE ICMEHTbI TCXHOMOTHIA,
COpTa, CeBOOOOPOTHI H Jp. JOJIKHbI
ObiTb HarnpasJ/i€ibl B KOHEYHOM HTOre
Ha [OBLIIIEHHE MPOLUEHTa HCMO/b30-
BaHHA NOCTynawileHd Ha noceol DAP,
a, C/leIOBaTENbHO, HA MOBbIILIEHUE YPO-
WAINHOCTH KYJIBTYPbI.

H3yuenne paadallMOHHOTO pEXH-
Ma B OHOLIEHO3aX HMEET NOYTH BEKO-
BYIO HCTOPHIO, OJHAKO A0 HACTOALLEro
BPEMEHM  LECHTpaJibHOM  npobaemMown
ocTaeTca paspabotka Teopuu ¢oro-
CUHTETHYECKOH NPOAYKTUBHOCTH pac-
TeHHH, koTopas cMoria ofecrneynTs Ta-
KM€ NyTH HHTEHCHPUKAUUH NPOLECCOB

(porocunTesa, CNOCOGHBIX aKKyMYJH-
poBaTb 110CCBAMH 10 3-5% coanesHoH
IMCPTUM 32 CHET MPUMCHEHUS Hayyho
000CHOBAHHBIX MEMEHTOB TEXHOMIOMHUH
BO3ACIBIBAHUA KY/ILTYP MHTCHCHBHOIO
THIIA.

AHann3npys MaTepuasnbl Mo OHOMY
M3 OCHOBOMOJAralIMX HEPErymupy-
€MbiX (PaKTOpOB, MOKHO CKa3aTh, YTO
npuxon ®AP B ycnosusax Kazaxcrana
HE ABJIACTCS JMMUTHPYIOIUUM IS PO-
CTa M pa3BUTHS CEIILCKOXO3AHCTBEH-
HbIX KyJNbTYp, 3ahaya /e 3aK/io4aercs
B TOM, YTOObI 6oJiee MOJHO MCMOJNB30-
BaThb NOCTYNAWOLWYI Ha TEPPHTOPHIO
Pecny6nuku sHepruro ConHua — DAP
M NOAHATH KOIPPHULHEHT €FO HCIO0JIb-
3oBaHud (KITJ PAP) ¢ HeIHEIHHX
0,3-0,5% xots Ob1 n0 1,0-1,5% B Heopo-
iaeMoM 3emjieneium M ao 2,5-3,5% -
NpH OPOLIEHHH.

KOIITPOJI bHbI¢ BOIIPOCHI

{. Ponb conHeuHOMH 3HePryUM B CO3AaHUH HCKOMAEMbIX IHEPFOHOCHTEIICH.
2. B kaknx QopMax MOCTYIAET COMHEUHas SHEPrus Ha 3eMJII0 H B KaKHX eIHHHLAX W3-

MmepseTcs?

3. U3 kakux nokasateneit CKafibiBalOTCs IPUXOAHASA M pacxoaHas YacTy OanaHca nocry-
nawoluei ¥ akKyMyJTHPOBaHHOH NOCEBAMHU COJTHEUHOH JHEPruH?

4. Yro takoe PAP? Mertoauka pacueta DAP 3a BereTauHOHHBIA NEPHOA PAa3THYHBLIX
CeIbCKOXO3ANCTBEHHBIX KYJIBTYD 110 FeOrpahuiecKuM MyHKTaM.

5. Kaxosa metonuka pacyera KI1/1 nocesos (K )?

6. B ueM CyILIHOCTh METOAMKH ONPEACICHHA NOTEHUHANBHOH YPOXKaHHOCTH MO 3aJaHHO-

my npuxony PAP?

7. YTO TaKoe KanopHIHOCTH M KaKOBBI €€ CPeAHHE 3HAUYEHHS Y Pa3HBIX KOPMOBBIX KYJib-

Typ?

8. Kakos BO3MOXHbIH ypoBeHb ypoxaiHocTu B 3aBucuMocTH ot KITJ ®AP u rpyn-
NUPOBKa MOCeBOB 1Mo KoddduuueHTy Henons3opanus (KITJA) ®AP (no A A. Hu-

YHnopoBuyy)?
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Paagen |l. Yuer anusima Heperynupyem 1 CPEapl

I'nasa 3.
BJAAFOOBECHEYEHHOCTD
MOCEBOB NMOJIEBbIX
KYJbTYP U ONIPEJEJEHUE
JAEACTBUTEJIbHO
BO3MOKHOIO YPOBHS
YPOXKANHOCTMU (IBY)

3.1. Knaccupurkauun sugos
ypokaiiHOCTH

[Tpyn nporpaMMupoOBaHHN BBLACIA-
0T TPU BUAA YPOXKAHHOCTH — MOTEH-
uManbHas, NeHCTBUTEIILHO BO3MOXHAs
Y MPOU3BOICTBEHHAS.

Homenyuanrvran YpodcanHocms
(I1Y) — ypoxailHOCTb, KOTOpast MOXET
ObITL MonyyeHa B HACANbHBIX METEO-
PONIOrHYECKUX YCIOBUAX npu ofecre-
YEeHHOCTH [OCEBOB B HEOOXOAWMOM
KOJMYECTBE TENJIOM H BJIAroi ¢ yueTom
OuonorHYeckux OcoOeHHOCTEH Kyilb-
TYpbl, COpTa, YpPOBHA AarpoTeXHHKH,
npuxoga PAP u np., xotopas ABnser-
Csl BENIMYMHOU HEMOCTOSHHOH, — OHa
BO3pacTaeT MpH COBCPLICHCTBOBAHMH
TEXHONOTHH BO3IENBIRAHUA KYIBTYDHI,
NPHUMEHCHUM NYYIIUX COPTOB W FUOpH-
0B, obecneyeHun Oananca nuTaTeb-
HBIX BEIECTB M BfArv B COOTBETCTBHH C
3aganHbiM KITJ AP u ap.

HeticmeumenbHo  803MONCHA  VpoO-
xcatinocmb (JIBY) TeOpeTHHECKH MOXET
ObITh OOecrieHeHa TEeHETHYECKHM T10-
TEHLHATIOM COpTa WIH TWOpUaa W M-
MHUTHPYOLUHMH HEperyanpyeMbIMH
tdhakTopamMH, KOTOpbi€ B pa3HbIX TOY-

hopMUposa TH W)

BEHHO-KIHMATHUECKHX 30HaX OrpaHu-
4YUBAOT YPOBEHb YPOXKAHHOCTH pacTe-
HU: BAarooGecneyeHHOCTh MOCEBOB,
00eCIleYeHHOCTh YIIIEKUCIIOTOM, Heod-
XOAUMOH Ans (HOTOCHHTE3a, MIJIOAOPO-
Qe TO4Bbl, PEAKLMs MO4BEHHOH cpe-
Jbl, BO3AYLIHBIK W TEMTOBOH PEXHMBI,
npuxoa AP, ypoBeHb arpoTexHukH H
pSA APYrHX C YyYETOM JHMMHTHpylOLle-
ro akTopa, OCHOBBIBASCh Ha 3aKOHE
muHuMyMa. B ycrmosusx Kazaxcrana
HEperyMpyeMbpiM  (JIMMUTHDYIOIUHM)
dakTopoMm, HaXOAAIUHMCS B [EPBOM
MHMHUMYMe, ABIAeTCA Biara (Baaroobe-
CIIEYEHHOCTb [TOCEBOB), KOTOpas orpa-
ununsaet JBY.

Ypoowcaiinocms, noayuaevas é npo-
U3600CMBEHHbIX YCROBUAX ((hakmuue-
ckas) (YI1) — onvH v3 BROXHEHIIINX MOKa-
3aTeNiell XO3MCTBCHHON ACATEIbHOCTH
NPEeANpHATHS, XapaKTepH3YIOIHH, Ha-
CKOJIBKO B TEYCHHE BETCTALIHOHHOTO IMe-
puoAa YAOBAETBOPsIACh MOTPEOHOCTH
pacTeHUH B (aKTOpax BHELIHEH CPELbI
1 coOnofancs Hay4Ho 00OCHOBaHHbiH
YPOBEHb arpOTEXHHUKH.

B ycioBuax AxkmonuHckoH ofnactu
ITY maxe npu KI1J ®AP - 2% moxer
Jocturath 1o 90-110 u/ra cyxoit Maccht
(cena) unu no 45-55 u/ra 3epua; JIBY
no AUMHTHpylowemy dakTopy — Bia-
re Moxer ObiTb cooTBercTBeHHO 30-40
u 15-20 w/ra; 1Y B 3aBMCHMOCTH OT
YPOBHS  TE€XHOJIOTHH  BO3/l€JIbIBAHMUS
KYALTYpbl MOXKET cHiUkarbest go 10-20
1/ra cyxo# mMaccel 1 1o 5-12 11/ra 3epHa,
a HEPE/IKO 1 HHIKE.
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B cBsi3u ¢ 7TUM BaxkHEHILCH 3aaauch
ArpOHOMa-TEXHONOTA ABISCTCSA fIpUMe-
HEHHUC TaKOH TEXHONOrMH BO3ME/blBA-
HIUf KYJAbTYpbl, KoTOpas Obl Mo3BoOJIsAsIA
Hanbonee nosnHo obecneyusarh foce-
Bbl peryaupyemMbiMu GakropamMu ¢ TeM,
4yToOBbI NpUOGIN3NTL ypoBeHs [TY k ABY.

[lpuMepiioe  COOTHOLIEHUE BEJH-
ynH ypoxkaitHocru (I1Y, ABY, VII) B
3aBHCHMOCTH OT YCJOBHH YBIaKHEHHS,
YPOBHSA TIDUMEHACMON B XO3AHCTBax
AKMOJIMHCKOHR 061aCTH TEXHOOTHH, CXe-
MATHUECKH MPEICTABACHO Ha pHCYHKe 3.1.

Y upn K1 gap 2,0%
Cyxan mocca 90-110 w/ra, man sepiro 45-55 u/ra

B!

WiIM 3epHo

JIBY no ammurepyomemy
daxropy — Baare
Cyxan macea — 30-40 n/ra,

15-20 w/ra

:

1Y » sasnonmooT
0T yponns
ATPOTOXHNRN
Cyxan maccn -
10-20 o/ ro, wam sepno
512 n/ra

Puc. 3.1. Coomuoutenue yposs yposicaiiHocmu
(11¥, /IBY, VII} 6 3aeucumocmu om obecheuenHocmu
ROCE808, HEpe2YIUPYEMbIMU U PESYAUPYEMBIMU (PAKMOparU

3.2. floka3areqay, XxapaKTepusyiowme
OTHOWICHIC PacTeHHH K BJare

[TorpebHocTh pacTeHHH (MOCEBOB)
BO BJIATC XaPaKTEPU3YETCs TpeMs OC-
HOBHBIMM TOKa3aTCJIAMHU: TpaHCTIHpa-
LIMOHHBIM K03 dHLKHEHTOM, KO3 PULM-
€HTOM BOIONIOTPEOIEHHS U CYyMMapHbIM
BOAOTIOTPEGIEHNEM.

Tparcnupayuornsiti  ko3puyuenm
CBUJETENLCTBYET O KONWYECTBE elH-
HUU BOZbI, HEOOXOAUMBIX PACTCHHUIO Hd
mpanchupayuio Ais CO3aHUA OAHOH
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€IMHHUIIBI CYXOT0 BelecTBa, T.. Ha HC-
napeHHe C OBEPXHOCTH JUCThEB, pac-
TenuH. Tpancnupauus RbIMONIHAET POlb
TEPMOpETY/IATOpa PACTEHHIl W [peo-
XpaHsieT WX OT MeperpeBaHus (aHajio-
THYHO MOTOOTAENCHHIO Y YeloBeKa) H
HeMHHyeMOH rubenu, cnocobcTByeT
BCACBIBAHUIO BOJbI KOPHAMHU, NEePEIBH-
XKECHHIO MHHEPANbHBIX MHTATENbHbIX
BewecTs — asora, docdopa. kanus u
MHKPO3JIEMEHTOB, B3AThIX M3 [I0YBbI, M0
pacTeHHIo.



CpenHue 3HAYEHHUA TPAHCNIHUPaUHU-
OHHBIX KO3 HULHEHTOB MO PAAY HaH-
Gonee pacrpocTpaHeHHBIX KYJIbTYp
cieaywmMe: nuweHdua — 450-550,
sumeHb — 300-450, osec — 400-550,
ropox — 400-450, xyxypy3a — 300-450,
copro — 150-200, mouepna — 700-900,
Jcnapuet necyadsiii — 300-350, XUTHAK
— 400-600, cynancxas tpasa — 300-400,
KOTOpbI€, BO-MEPBbIX, XapaKTepU3YHOT
OTHOCHTENILHYIO  3aCYXOYCTOHYMBOCTD
pacTCHH#, BO-BTOpPBIX, CBHMAETEIb-
CTBYIOT O KOJHYECTBE E€AHHHL BOJIbI,
3aTpayMBaeMbIX PAaCcTCHHEM Ha TPaHC-
NUPALMIO H CO3MIaHHE OAHOW €IHHHLIBI
cyxoro Bemectsa. Ha ocHoBaHun npwu-
BEIEHHBIX BblIIE UH(DP MOXKHO CAENATh
3aK/IOYEHHe, 4TO sYMeHb Oonee 3a-
CYXOYCTOWYMB, 4eM [MUIeHHIa, caMOW
3aCyXOyCTOH4YHMBOH KyJIbTYPOH MOXHO
Ha3BaTb copro, Hanbonee TpeboBarellb-
HOH K Biare — jrouepHy u T.4. OaHako
9TH NOKa3aTeIH TPYAHO HCITOIb30BaTh B
6alaHCOBBIX pacueTax, MOCKOJIbKY B NO-
JIEBBIX YCJIOBHSIX MOYBEHHas Bjara pac-
XOMyeTCsl HC TONLKO HAa TpaHCMHUpallHio
pacTeHHi, HO W HUCMapeHHe C Kaxaon
€/IMHULBI  [UIOLAagu MoceBa (noBepx-
HOCTH TOYBbI), OTOMY I pacueToB
NPUMEHSAETCA Apyrod rnokazaresnb — KO-
a¢duurent Bogonorpebierns.

Kosgppuyuenm  sooonompebrenusi
(K ) XxapaKktepu3yeT cymMMapHbIE 3aTpa-
Tbl BOJbI HA TPAHCIIHPALMIO PACTEHUH
¥ Ha MCHApPEHHE €€ C MOBEPXHOCTH NO-
4Bbl (B M', MM) AN CO3AaHHA OAHOM
€AMHHUUbI PacTEeHHEBOAYECKOH MPOAYK-
UHH (KT, 1, T) — 3epHa, CyX0i Macchbl.

Cymmaproe sooonompebaenue (C )

10Ka3areslb, XapaKTepU3yoLMi 3a-
TpaTbl BOAbl Ha TPAaHCMHPALMIO pac-
TEHHH W MCMApeHHe C TMOBEPXHOCTH
MouBbl U5 GoOpMUPOBAHHA ypoxas ¢
eNMHUIB! NIomanu (¢ 1 M% ra), Bbipa-
HKEHHOE B M°, MM BJIar.

Pacxon Ha TpaHcmMpauuio B 3aBU-
CHMOCTH OT YCIIOBHII MOXET ROCTHraTh
20-50% ot obuiero cyMMapHoOro pac-
X0/1a BIary, TO €CThb HENPOU3BOAUTEb-
HbIC MOTEPH BJarv, CBA3aHHBIC C UCIIa-
PEHHEM C MOBEPXHOCTH MOYBbLI, MOTYT
nocrturars 50-80%, B ¢BA3M ¢ YyeM ogHaA
U3 BOXHEHIUMX 3a1ad MPOrpecCUBHBIX
TEXHOJOTHH — COKpalEHHE HEMPOH3BO-
JUTEIBHBIX OTEPH BObI U3-3a HCNape-
HHSA C TOBEPXHOCTH MOYBBI.

Koadduumuent  BogonorpedieHus
(K) B MareMaTHYECKOM BBIPAXEHHH
npeAcTaBnseT U3 cebs oTHoleHHe 00-
(KX 3aTpaTr BO/bI C €AMHHLUbI MJIOLIAAH
(C)) K noay4eHHOM ypoxaHHOCTH ¢ TOH
e MoLIaaH (3epHa, CyXoro BeuecTna)
M MOXET ObITh MPEACTABNEHO B BHIE

dbopmynb:

K =

v

rae C, — cyMMapHoe BOAONoTpedneHue

(MM/ra, M*/ra);

Y - ypoxaHHOCTb CyXOro Beliie-
CTBa, 3¢pHa (1/ra).

B KazaxctaHe faxc cambie ayuline

JeMIIeIeNIbYeCKHEe padoHbl XapaKTepH-

3yI0TCA HU3KUM YPOBHEM BJiaroobecre-
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YEHHOCTH, [1I0CKONILKY CPEAHee MHOrV-
JeTiee KOJHYECTBO OCAAKOB 3a roj te
npeebitnact 250-330 MM, araca 6 amom
PECUOHE CPeOU OpYUX (hakmopos Haxo-
QUINCH 6 REPEOM MUHUMYME 1 ORPEOenst-
em 6 KOHEUHOM UINo2e OeHcmeumenso
BO3MOMCHBLIL YPOBEIts YpoJcaiinocmu, a
U3VHEHUE NPUEMO8 VAYYUUEHUA U PecyNli-
DPOBAHUA 81A2000eCHEYeHHOCMU pacme-
HUll ABAEMCS OOHON U3 6ANCHBIX NPO-
Oaem.

3.3. Mevronnka pacuera IBY

Pacuet /IBY no BsiaroobecnedyeHHO-
CTH, MPUMEHAEMBIH NPH NPOrpamMMHpO-
BaHHHU YPOXXAHHOCTH, OB NpeanoxeH
AM. AnnareeBbiM (1961) H ocHoBaH
Ha OazaHce, onHa 4yacTb KOTOpOTo ([IpH-
XO[Has) — CyMMapHOe BOAONOTpedIie-
Hue (C)), Wi CyMMapHOE MOCTYIJIEHHE
siaru (C ), BTOpas (pacxoaHas) — 3a-
Tpatsl BOAbI Ha (POPMHPOBAHUE YpOXKas
Ha eAMHHLE TUTOWAAH:

Cns =’HBy ‘ Ks"

rae C  — CyMMapHoe TOCTyIIEHHE
BJIaryu (3amnachel BIard B METPOBOM CJIO€
TIO4BBI NEPE] MOCEBOM ILTIOC OCAKH 3a
NEPHON BETETANNH KYIBTYpbL), M/ra;

K, — xoapbunueHt sogonorpebne-
HHsl, M*/11 NPOAYKUMH (3€pHO, CYXO€e Be-
IIECTBO).

[puxoaHas yactb OanaHca (cyMm-
MapHoe BONOMOTpeOJCHHE, WIIH CyM-
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MapHoe NOCTYIUIEHWE BJard) Moxer
PACCUUTBIBATLCH ABYMS METOAAMHU — Ha
OCHOBAHMWH OnpeaeneHus GakTHYECKUX
3an04coB NPOAYKTHBHOH BjiarM M dYe-
pe3 cpeaHee MHOTOJNICTHCE KOJIMHYECTBO
OCa/1KOB.

llepebiii  memod  uenecoobpaszno
npuMeHaTL npu pacuete JABY oxno-
NETHUX KYIbTYD M B Te€X CayHasx, koraa
M3BECTHBI 3anachl Biaru B noyse, no-
CKOJILKY OH OCHOBaH Ha y4eTe (hakTH-
YECKMX 3aNacoB NPOAYKTMBHOW Biard
B METPOBOM CJIO€ MOYBHI Nepesa moce-
BOM (B MM, M?), K KOTOPBIM [LIIOCYETCS
OXHJaeMoe (BepOATHOE) KONMYECTBO
BJIArH 32 CYET BbLINAJAIOLNX OCAJKOB B
TEYeHHe BEreTaltHoOHHOro ne-pyuoaa (rno
CpeIHMM MHOTOJICTHHM [JaHHBIM METe-
OCTaHLIMH) M BbIYUTAETCS NMPHMEPHOE
KOJIMYECTBO OCTATOYHOH BNary, T.€.

Bn * Ba P Bac‘m'

B (ocmamounas eaaza) — xonuye-
CTBO MPOAYKTHBHOM Bnaru (MM, M> Ha
€ll. MIIOLAAH), HE HCTIONIb30BaHHOE IO~
ceBaMH 10 (a3bl cozpeBanys (yOopkH)
KYJIBTYPbl, KOTOPblE BO MHOYOM 33BHCAT
OT MOCJIEIHUX CPOKOB BBHINABLIMX OCa/-
KOB JI0 HAacTyTJIeHHS YOOPKH WK (a3bl
NOJIHOH CNEJIOCTH.

Liudposoh mokaszatens (B, ) B He-
TIOJIMBHOM 3€MJIEIEINH B 3aBHCHMO-
CTH OT OMOJOTHUECKHX OCOOEHHOCTEH
KyJbTYypbl W pacnpede/icHus OCaIKOB
B TEYeHHE BEreTaluMOHHOIO NEpHOAA
Moxer kosiebatbed oT 0 po 10-20 mwm,



NPH OPOLUEHHH YPOBEHb JO/DKEH ObITbH
JOCTATOYHO BBICOKMM, 4TOOBI moce-
BbI HE HCHBITBIBAIM Je@HIUTAa BIaru
He TOJIbKO 40 YOOpKH, HO U /10 KOHLA
TENJIO0ro nepHoaa (y MHOTOJIETHHX
TpaB) 1 ObITH Ha ypoBHe 40-80 mMm/ra
(400-800 m*/ra).

Bce mnokazarenu,
BbILLE,

paccMOTpEeHHbBIE
MOXHO TMpEACTaBUTL B BHUIE
YPaBHEHHS:

Cm:: Bn 3 Bo_ Bocm'

rae C — CyMMapHo€ MOCTYTIIEHHE Blia-
M, M/ra;

B - 3anacel NpoIyKTUBHOM BIaryu B
METPOBOM CJIO€ MOYBBI, MM HJIH M?/ra.

B, — oxupaemMoe CyMMapHoe KOJIH-
YeCTBO OCAaQKOB 3a BEr€TallMOHHBIH Me-
pHOI COOTBETCTBYIOIIEH KyIbTYPbl, MM
UM M°/ra.

B, —OCTarouHas Bara — HeMCHoJlb-
30BaHHOE KOJIMYECTBO FPOAYKTHBHOH
Bjlary, OCTaBLIEECA MOCJE CO3PEBaHUs
HaM yGopKH oceBoB, MM HIlH M/Ta.

PacxogHas u nmpuxoxHas yacTb Oa-
JaHca

C, =/ABY K,

B Pa3BCPHYTOM BUIEC 6y[l€T BBITTIAACTD!
JABY K =B +B -8B .

Ilpu opolueHnH B NPUXOAHYIO YacThb
BKJIIOYAeTCA [IOMOMHUTENLHO TMOKa3a-
Teb «OPOCUTENLHAS Bara» (B"p), a 6a-
JIaHC Oy/1eT UMETH CAE/YIOLNH BHA!

JABY+K =B +B +B -8B .

3anachl OCTaTOYHOH Bjlaryk He J0JIXK-
Hbl OBbITH HIXKE B OpOIIAEMOM 3€MJie-
Aeadd MHHUMAabHOro ypoBHs (40-80
MM) B METPOBOM CJ10€ [TO4BbHI.

Bropoii meton uenecoobpaszno npu-
MEHATH A5 pacueta JIBY MHoronerHnx
KyJbTyp, a TaK)K€ B TEX Cly4asx, KOraa
3amackl NPOAYKTUBHOM BJIaru mepen rno-
CEBOM OHOJIETHHX KYJbTYpP HE onpeae-
asnrch. OH OCHOBAaH Ha y4eTe CPEeHEro
MHOTOJIETHETO KOMMYECTBA OCAAKOB MO
naHHomy nyHkTy (CMKO) 3a MuHycoM
noTepb BOZAb! HAa MCTIApPEHUE C TIOBEPX-
Hoctu nois (IT) B neproa, korjia oHo He
3aHATO MOCEBAMH, WK B TIEPUO, KOraa
MHOTO/IETHHE KYJILTYPbl HIM O3HMbIE
He BEreTUpYIT (OCEHb, 3WMa, paHHAA
BCCHA), T.€. MPHUXO/AHAas 4YacTh OanaHca
OyaeT BbINTAIETh TAK:

CMKO-1I-B,,
a GanaHc NpHoOpETCT CleaAYIOIUHMH BH !

JBY - K. = CMKO-T-B,

rae, CMKO - cpenHee MHOrosieTHee
KOJIMYECTBO OCAJIKOB MO paccMaTpHBae-
MOMY MYHKTY 33 FOJi, MM;

Il — norepu Boabl Ha UCTapeHue B
NepHo/, KOTla KYlbTYpbl HE BETETHPY-
10T WJIH MOJIE HE 3aHSTO NoceBaMH, MM.

Ha ocHoBaHHMM NpOBCAECHHKLIX HCCe-
JIOBAHWH MOMHO NPHHATH, YTO MOTEPH
Baarn (IT) MoryT nocturare B cpennem
30-35% OT rogoBoOro KOMU4YECTBa BhiNa-
Jalouiux ocajakos. B dTtom ciyuae Me-
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TOAMKa pacyeTa OyneT ynpolieHa: B3sB
I1=30 u npMHUMas BO BHMMAHME, YTO

e C%’;‘)- 30, umu IT= CMKO + 0.3,

CYMMapHOE€ NOCTYIUIEHHE BJaru Oynmer
coorBeTcTBoBath CMKO - 0,7. banan-
coByio GopMyny B YNpOLICHHOM BHAE
MOXXHO MpEICTaBUTb B CIEIyIOLIEM
BUE:

JIBY - K,= CMKO-0,7-B,_.

Ilpu nposedenuu pacuemos credyem
nepegooums 6ce noxazamenu 8 eouHole
eouHulybl UzMepeHIs (YOoOHee 6 M’/2a).

s nepesoda My npodykmugHoU
anazu 8 m’/za npuvensemcs koaggu-
yuenm 10, nockoasky 0ouH MM NPOOYK-
MUGHOU 81Q2U 6 MEMPOBOM CAOE NOYBbI
UL KAXHCOBIL MM 8bINABUUX OCAOKO8
coomeemcmeyem 10 s 600sl Ha 1 2a.

Ilepsbiit MeTOon pacuera JBY no
B/1arooOecneueHHOCTH  uenecoobpas-
HO NpPUMEHATH Ui TPYIibl OAHOJET-
HHUX KYJbTYp, IOCKOAbKY hakTHUeCKHE
3anackl MPONYKTUBHOH BiiarM MOMXHO
ONpefeNnThb Mepe/l MOCEBOM KyIbTYphl,
a ypoKalHOCTb UX chopmMUpyeTcs B Te-
KYLUEM rofy.

MHoroneTHHe TpaBbl B NEPBbIH TOX
WH3HU (rog MoceBa) XO3ANCTBECHHO MO-
JIE3HOTO ypoXas He Natol, a J0CTHra-
T (0JHOTO pa3BuTHA U GOPMUPYIOT
MaKCHMMaJIbHbIH YPOBEHb YPOXKaHHOCTH
Ha BTOPOM-TPETbEM W MOCHENYIOLIMX
rofax »H3HW, a OTOMY TPYAHO Mpea-
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yraaarh, Kak OyayT CKJ1aAbIBaTbCS 3amna-
Cbl MPOAYKTHBHOMH BJIarH B MOYBE B 3TH
NOCJIEAYIOIHE OB, I03TOMY CPEAHHE
MHOrOJIETHHE JIaHHbIE MO KONHYECTBY
ocaskoB OymyT Gosiee MOAHO COOTBET-
CTBOBATb MOCTYIUIEHHIO BNard Ha ¢op-
MHPOBaHHE YpOXKas.

Ha ocHoBaHUM haKTHUECKHU CJAOKHB-
WIeHcs BJIAaroo0ECIieYEHHOCTH B KOH-
KPETHBIX YCIOBHSAX 3aMacbl NPOLYKTHB-
HOH BJIard nepej NOCEBOM HIH Ha4aIoM
BEreTallM, KOMNUYECTBO OXKHAAEMBIX
OCa/IKOB 32 NEPHOJ BEreTalluy KyJbTy-
Pbl 1 OCTATOYHOM BJArHd pacCHUTHIBAET-
cs JIBY no ¢opMynam, BbIBEIGHHBIM H3
NPHUBEICHHbIX BbIIE 6aNaHCOB:

— U1 O/IHOJIETHHUX KY/bTYP:

. B.+B -8
JbY == N

— 1151 MHOTONIETHUX (MJIM 18 OHO-
JIETHUX, KOTAA 3arlachl MPOAYKTHBHOM
BAArH HEM3BECTHBI):

CMKO -0,7-8,,
T W -

JIBY

[Ipu pelieHMM 3anay BCE €AMHHLB
13MepeHns (MM, M* 1 1p.) cleayeT rnpH-
BOAMTb B €IMHOH cucTeme: koahdu-
LUHEHT BOAONOTPeO/IeHHs, CTOSUIHN B
3HameHareje GHopMyabl, NPUBOAUTCA B
M*/1 IPOAYKLIMK, CAEAOBATENILHO, W 110~
KasareaM CyMMapHoOro Bojomnorpedie-
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HHA (4MCIIMTENb) ClEAYeT [epPeBO/ITh

M3 MM B M’ BOJBI Ha FEKTape MyTeM yM-

HoxeHus Ha 10, a pacueTrbie HOpMyIbL,

ecnu B uucaurene 5, B, B, u CMKO
ocm

OynyT npocrasieHbl B MM, npHobpera-

0T CIeIYIOIHH BHIL!

(B’l + BU N BD(‘"I.)
K

a

ABY = lOA

HIH
18y - (CMKO .0}(7- B,,)-10

8

3.4. MeToauka pacyera
K03hdUINEeHTOB BoAONOTPedIeH s
NoJIeBLIX KYJIbTYD

PacueTsl k03¢ ¢HLHEHTOB BOAOMO-
Tpebnenua (K) OCyLIecTBIAOTCA MO
(hopmynam, BbIBEIEHHBIM H3 NPHBENEH-
HbIX BbiLIE GATAHCOB:

1) 1515 OMHOJIETHUX KYIBTYP:

B’l +Bﬂ —BUCM
e %

’

2) IUIA MHOFOJIETHHX Tpas:

i = CMKO -0,7 — Bocm
8 ‘ y »

rae YV — dakTuuecku nosydyeHHas B
OMBITAaX WUITM APOM3BOACTBEHHBIX YCIIO-
BHAX YPOXKaHHOCT, L/Ta.

Ha ocHOBaHHH IKCEPUMEHTANBHBIX
MaTepHasoB, MONYUEHHbIX B [OJEBbIX
OMbITaX, OBUIM paccuuTaHbl KoOIPdu-

4-0020

LMEHTb! BOAOMOTpeOseHUA MO PAAY
KYJIBTYp, MMeoWNX Haubonee MWHpo-
Koe pacnpoctpaHeHue B CeBepHoM Ka-
3aXCTaHe, a TaKkke ObUIO MPOCIeKEHO,
KaK M3MEHSAIOTCA JTH BEJIMYHMHBI B 3a-
BUCHMOCTH OT MPUEMOB arpoTEXHHKH.
MeTonHKa pacuyeToB OCHOBBIBAETCS HA
baimaHcoBoM metone A.M. AnmarneBa
(1961).

Pe3ynbTaThl pacyeToB, MHOTOKPATHO
TIPOBEPEHHBIE 3a LEJIbIH PAI JIET B OMMBITAX
W TPOU3BOACTBEHHBIX YCIOBHAX, NpPEa-
crasnens! B Tadbnuue 3.1 (H.M. Moxka-
es, 1979, 1983, 1985, 1991), koTopseIMH
MOXHO BOCIOJIb30BaThCA MPH OMpeIe-
nenmnu JABY no Bnaroobecried4eHHOCTH,
NP 3TOM CJICAYET YHHTbLIBATL Psil OCO-
GEHHOCTEH NpH MCNOJNB30BaHUH PEKO-
MEHAYEMbIX CTIPABOYHBIX MaTepHAOB.

BenuuuHa  koddpduuMeHTa  BO-
nonoTpebaeHus y OAHOM M TOHW ke
KYJIbTYPbI, COpPTa MOXET Konebarscs B
OONLIIOM AHAMA30HE, YTO 3aBMCHT OT
YPOBHH arpOTEXHUKH: YEM BBILIE ypO-
BEHb arpoOTEXHHKH M OBecrneveHHOCTD
pacTeHHH BceMH (pakTopamH BHeELIHEH
Cpelbl, TEM 3KOHOMHee Oyner ucmosib-
30BaThCA BJAra Ha CO3NAHHE eHHMLbI
nponykiyu. [1pu HU3KOM ypoBHE arpo-
TeXHUKH 3HaYeHHe KOIDDHIHEHTOB
BOZOMOTPEOICHUA JOCTUFaET MAaKCH-
MaslbHbIX 3HAYEHHH, TO €CTb NP OOHUX
1 mex Jice CyMMapHmX 3ampamax ena-
2U 3a Becemaynonnbili Nepuod Yposes

ypo.)/(az'mocmu Moycem pe3ko paiiu-

HambCs, Ymo celuOCMeIbemeyem o He-
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0OX00UMOCINU npusMenest mexnonoeu
B030CAbIBUAHUA KMbInyp, Komopsie Cho-

RO RIE P

('()6(_'"1(1)))()'" HAKORAEeHUIO U IKOHOMHO-
MY UCROAL306ANUIO 81ACU.

Tabauya 3.1

Cpednue snauenun xoxpgunuenmoe 6ooonomped:enus ROAEEsIX Kyabmyp

Kynbrypa Hpoayxuss Kordduumcnt sogonorpebnenns, m*/u
be3s opowenua npu cpeaucii | Tpu opoweHnu 1 xopowei
BNaro00becneyeHHOCTH BiaroobecneyeHsocTy

ITutennua saposas IEPHO 120-200 70-120
[Twcknua o3imMas -«- 180-230 -
Poxb 031iMast -« 110-170 -
Ogec —u- 130-180 -
Slunmens - 110-150 -
[lpoco 150-270 -
I'peunxa i~ 170-300 -
T'opox -«- 150-250 s
Ynna, HyT - 140-250 -
Ceekna KOPHEMI0/bI 12-25 7-14
Kaptogens KIyOHH 10-30 8-15
Kykypy3a, copro Ha cujaoc Cyxas Macca 60-120 35-80
floaconuennk Ha CH-10¢ ~«- 85-150 40-70
JhouepHa, NOHHHK Ha KOpM, 2-4 roa -~ 80-120 35-85
Ocnapuer, 2-4 ron -«- 60-110 40-70
Anruax, 2-4 ron - 80-110 -
Koctpeu 6e3octhliil, 2-4 rox -~ 60-100 30-70
Cynauckas TpaBa Ha KOpM -«- 45-65 35-50
Morap, 4ymi3a Ha KOpM 50-75 40-55
OBec, AYMEHB HA KOPM 65-100 40-60

Benuynna ko3dduuneHTa BonO-
norpebneHys 3aBUCUT H OT YPOBHS YB-
JIAKHEHHs: B 3aCYLUIMBbIE TO/Ibl 3aTpa-
Thl Ha €AMHHULY IPOAYKUHH BO3PACTAIOT
Ha 25-30% B cpaBHEHHH CO CPEAHUMH
[0 BJarooOecneyeHHOCTH ToAaMH, H
Hao0OpOT, B FO/ibl TOCTAaTOYHOH Biaro-
obecneyeHHocTH — Ha 20-25% Huxe,
4YeM B CPEAHHE rOIbl, B KOKHOH 4acTH
pervoHa koddduiment sogonorpebie-
HHS TaKKE BbILIE, YEM B JIECOCTENHOMH
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U CTEMHOH YEpHO3EMHOH 30Hax. ITOT
MOKAa3aTeNb CHUKAETCH MpH COBMaje-
HHUH KPHUTHYECKOTrO IepHoja pacre-
HUH [0 OTHOIIEHHIO K BJare ¢ JETHUM
MAaKCUMYMOM BbINaJalOUIUX OCA/KOB,
a daxTHueckas YpOKaHHOCTb MOXKET
ObITh Bbille pacueTHOUl. B ronel, koraa
3a MIONb — HAayano aBrycTa BbIIAAAET
0CaJKOB MEHbILE HOPMbI — KO3 PHLK-
€HT BOAOMOTPEONEHHs CYHIECTBEHHO
MOBBILIAETCHA, @ YPOXKaHHOCTb CHHKA-
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€TCs, @ MOTOMY rofbl, XOpoLo obecre-
YEHHbIE OCAfIKAMH BO BTOpPOIl MOJIOBHHE
aera, Haubonee OAATOMPHUATHBI A4S
(GbopMHPOBaHUs ypoKas KYKypy3bl
MPOCOBHIHBIX KYy/IBTYD, @ FOfbl C XOpPO-
MM YBJIaXXHEHHEM BCCHOI M B Hayaje
jeTa — 111 MHOTOJICTHHX TPaB, PAHHHX
SPOBBIX H O3UMBIX KynsTyp. B cBsizu ¢
JTUM MIPH NPOBEICHHUH PACYETOB 3HAYE-
HUs KoodHLHEHTOB BoaonoTpediie-
HUA cienyeT OpaTb ¢ yyeToM Bblllie-
yKa3aHHOTO B Mpejaenax MHTEPBaJOB,
NpeacTaBneHHBIX HHXKe B Tabnuie no
KaXxJO# KyJbType.

Takum obpazom, npu pacuerax JABY
3a OCHOBY cliedayeT OpaTb Bennunny K
M3 CIIPaBOYHbIX MAaTepHajoB, HO C TO-
NIpaBKaMK Ha ypOBEHb ArpOTEXHHMKH H
obecrnieyeHHOCTh (haKTOpaMH BHEIIHEH

TIYTM 1X PAUVIOHAMTEHOTD MCTIONb30BAHUS

Cpenbl, B T.4. IUTATEIbHBIMH BElLIECTBA-
MU: yeM syuylue Oyger obecneyeHHOCTs,
TeM 3KOHOMHEE yAebHBIH PacXoa BOMBI,
a BenuuuHa koddpduumenta Bogonorpe-
OneHus OyneT CHHKATHCS, TOCTUTAs He-
peAKO MUHMMANBHBIX 3HauyeHW#t. Jlns
paiflOHOB ¢ JTYYLUMMHU YCIIOBMSMM YB-
JIAKHEHHUS WK TIPU OPOIIEHUH BEJIMYH-
Hbl KO3(bHUHEHTa BOXOMOTPEOICHUS
UMEIOT MHHUMaJIbHbIE 3HAYEeHUS, B pai-
OHax ¢ HU3KOil BJIaroo0ecneueHHOCThIO
¥ B 3aCYILIMBBIE TO[bI 3TOT [10KA3aTENb
JMOCTHraeT MaKCHMaJlbHbIX 3HAUCHHH.
BnusHHe YpOBHSI arpoTeXHHMKW Ha
BEIHYHHY k02D HULIKEHTOB BOJOMOTpE-
OIEHHUS MOXXHO NPOC/EAUTH B MaTepH-
ajyiax OMbITOB HA MOCEBAX MHOTOJECTHHUX
Tpas, NpoBedeHHbIX B LiennHorpaackom
CXH (H.. Moxkaes, 1979) (ta6a. 3.2).

Tabnruya 3.2

Cpeonue 3ampamui 6006t Ha opuuposariie ypodcas mnozonemnux mpas 2-4 20008

HCUINU 8 3ACUCUMOCINU OM NPUEMOE A2DOMEXHUKU, M"/l(

EctecTBeHHOE yBNaXHeEHHE OpoweHue
. obuienpuHaTas Tex- 3
3= 2 & o ®
=T 3 3 2 2 HONOrus = x
S RERE o = = 3
= o T T = S = ‘6 el
1=y S 1
2oz 2E 2 b =) = 5
X8 | X5 ¢ < o = 4 O
Kynetypa g > 1239 2 S ¢ 8 X R
yALTyp g 1z =l 2 Veal s X 58
] g2 = & 7 = ] B B
= Y v 359 E o x 3] v 3 5 v
- T g = = 3 = = X om .
I w T O o0 = T = o T T X m T X
T3 |vsE9O| & v Z L g T = Yz
ag |22 38 z 5 S = AN See
ca |y @ o) = U 5 oS Y o & 2y g
Lo s = 2 = 9 E I = \ U 2O
Jo138zgl g8 |E8)| g8 | 289 | E&¢
g |BgF8] 58 Ea 3 & gz 5 s ES
Jwouepna 67-73 | 58-62 55-56 | 49-52 | 43-58 36-52 21-34
Ocnapuet 68-70 | 50-52 - 32-44 { 41-50 38-40 20-23
Koctpeu 6esoctriit | 49-60 | 49-52 - 29-40 | 45-49 27-30 23-24
Kurusk 60-72 | 41-49 35-48 | 40-42 | 40-4] 30-31 30-32
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3.5. Metoanka oueHKH 3a11aC0B
POAYKTUBHON BJIaTH

B CeBepHom Ka3zaxcraHe BeceHHUE
3anacbl NPOAYKTHUBHOM BJIarH B METPO-
BOM CJ10€ MOYBBI ABJISIOTCS BaXKHbIM YyC-
JIOBHEM NOJNYYEHHUS YPOXKAHHOCTH Cellb-
CKOXO3SHCTBEHHBIX KY/IbTYp, TNOTOMY
BO3HHKaeT HEOOXOIMMOCTb MPOBEACHUS
OLICHKH €€ 3amacoB Nepes HayajloM Mo-
neBblX paboT. 3anackl MPORYKTHBHOM
BJIary OnpeaesoTcs pasHbiIMH MeTOa-
MH, KOTOpble NoapoOHO paccMaTpHBa-
I0TCA B Kypce «3emienenuen.

Brnara, Haxoaswascs B Mo4Be CBEpX
BJI2)KHOCTH YCTOHYMBOTO YBSIaHHUS, Ha-

3biBaEMasi MpPOAYKTUBHOH, BO3MO/KHOE
COMEP/KaHUE KOTOPOH TP HaUMEHb-
e BNaroeMKOCTH B METPOBOM CJlO€
MOYBbLI B 3aBUCHMOCTH OT THUMA MOYBbI
M €€ MEXaHHWYECKOro COCTaBa MMEET
OoabliMe paznuuus. Jas 6onblIMHCTBA
NOJIEBBIX KYIbTYDP MPHHATO CUYHTATh OM-
THMaJbHBIMH 3aMacaMu MPOAYKTHBHOM
BJIAaru nouBsl, gocTturaromumu 80-90%
OT HAMMEHBIIEH BIAro€MKOCTH. ITO
ClIeyeT YYUTHIBATh MO KAXKAOMY THMY
MOYB, MOCKOJIbKY OHA CYLIECTBEHHO M3-
MEHAETCA B 3aBUCHMOCTH OT MEXaHH-
YECKOro cocTaBa U r'yMyCHPOBaHHOCTH
(A.[d. KapOrimieBa, 1964) moxHo npo-
CNeAUTh HHKe B Tabnuue 3.3.

Tabauya 3.3
Cooeporcariue npodyKkmueHoil 61a2u npu HAUMEHbULEN 671a20eMKOCIU HO CTOAM HO-
uebl, MM
Tun nouse! CoaepxanHe NPoayKTHBHOR BJIarH Mo CJ0AM, CM
M MeXaHHYEeCKHii cocTas 0-20 | 0-50 0-100
YepHosembl
Iunucmeore 40 98 177
TsKeNnoCyrMHHHCTbIE 47 110 202
CpeaHECYITTHHHCTbIE 46 107 198
JlerkocyrnMHucTBIE 43 91 171
TemHo-KawiTaHoBbIE
Taocenocyzaunucmeore 38 95 185
CpenHecyrnmuHHCTbIE 35 102 188
JlerkocyrnuuucThie 37 89 172
Cynecuanble 26 60 117

Marepuanbl HarisigHO CBHIETENb-
CTBYIOT O TOM, YTO BOAOYAEP)KHBaIOILas
CMOCOOHOCTL METPOBOrO CJIONA TOYBbI
MOJKET kosiebaThes ot 117 MM (cynecua-
Hble nouBkl) A0 202 (TAXKENOCYIHMHU-
CTbl€ MOYBLI), YTO CJIEAYET YUYHTBIBATh
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MpH OLEHKE BEPOATHBLIX 3arnacoB Mpo-
JyKTHBHOH BAarH.

dakTHyeckue 3amnacbl NPOAYKTHB-
HOW BAarH B METPOBOM CJIOE TNOYBHI B
YCIIOBHAX XO3HCTBa 11 KaXK1OT0 10
nepel MOCEBOM ClledyeT ONnpeaenaTh
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OOIIENPHUHATBIM (BECOBBIM) METOAOM,
Ha OCHOBaHHUM KOTOPOTO OCYILECTBISA-
ercsa pacuer JABY no Bnaroobecneuen-
HOCTH.

OOb1ee npeacTaB/ieHUE O BEPOSITHBIX
3amacax MpOAYKTHUBHOW BNard B Moyme

BO BTOPOH-TpPEThEH AeKanax Masg OCHOB-
HbIX 3eMilefleNibueckux 30H KazaxcraHa
MOXHO MOJNYYHUThb U3 CIIPaBOYHbIX MaTe-
puanos (tabn. 3.4).

Tabauya 3.4

Beposamuocmp 3anacoe npooyKkmiueHoll 8aazu

8 MeIMposoM c10e nouebl 6 nepuod ¢ 15 no 25 man

30Ha CpeaHe-MHOTO/IETHHE BeposATHOCTH B OT/e/bHbIe Toabl, %
lanachbi 10 15 45 20 10
Jlecoctens 120-135 70-80 | 95-110 | 130-145 | 150-170 | 160-180
3acyur1HBas CTerb 110-150 65-90 | 85-125 | 120-160 | 135-185| 145-200
Cyxas ctens 110 65-85 85 120 135 145

B ycnosusax CepepHoro Ka3zaxcrana
MO CpeiHe-MHOroJITHHUM [JaHHBLIM 3a-
nachbl MPOAYKTHBHOMH BjIarH B METPOBOM
cJIo€ MOYBBI K Hayajly [ojeBbix padboTt
(TpeTbd Jexaja anpesnsi), Kak [paBH-
710, HHXE€ HAMMEHbIUEH BIIArOEMKOCTH
M MOryT BapbUpoBaTh B Mpejaefax OT
65 no 160 MM. BepoATHOCTb BBICOKOTO
YPOBHsI 3anacos MPOAYKTUBHOH BIlaru
(120-160 MM) B pa3mble rojbl COCTaBIs-
eT He 6onee 50%, K Hayajly NOCEBHBIX
paboT noka3aresin 0OLIYHO CHHKAIOTCH
euwe Ha 10-15 MM 1 Gonee.

[To nouBeHHO-KJAMMATHUYECKHM 30-
HAM OHH MOTYT konebarbest ot 110 (cy-
xas crtenb) 40 120-150 MM (necocTelib,
3aCyuuIMBas CTeMb), OAHAKO B OJIMH
U3 10 neT Moryr cHuxatbcs A0 M-
HUManbHOro ypoBus (65-90 mMm), Ho
TaK>XX€ H MOBBILATBCS 10 MAKCHMAILHO
BO3MOXKHbIxX (145-200 mm). B niononmie

JIET MOTYT ObITh Cpe/IHHE 3aMachi U 10
1-2 roma — 3aHUMAKOT NPOMEXKYTOUHOE
MOSIOKEHUE MEXAY CPEIAHHMIT U MaKCH-
MajIbHBIMH WM MHHHMMAaJIbHBIMH 3ana-
CaMH BJlaTH.

Takuw obpasosm. & ycrosusx cmen-
no2o Kazaxcmaua no 3anacam npoovk-
MUGHON 61a2U U3 KANCObIX Oecsamiu nen
MOdCHO oxcudamsb 1-2 co0a — nebaaco-
npuamusie (zacvuiiuesie), 2-3 2o0a -
C ovens Xopowumy 3anacamu u 4-5
aem — cpednue.

3anachl MPOAYKTHBHOMN Bjar Bec-
HOU 3aBUCAT OT YCJNOBHI1 YBIAKHCHHSA
BO BTOPOI MOJNOBHHE JleTa N OoccHH
[PEUIECTBYIOIIErO rojia, KOJHYCCTBa
BLIMABUINMX 3HMHIHX OCAAKOB, YCJOBHI
TAsiHIA CHCI'A BCCHOM 11 HANNMTLIBaNs
BNArOH TOYBLI, KOJHYCCTBA BECCHHNX
OCAJIKOB, YUHTBIBAN KOTOPHIC MOKHO
CNPOINO3HPOBATH MOKAZATCIIH BOIMOK-
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HBIX 3al1acOB BjlIard B MO4BE MEpE Mo-

CCBOM.

3.6. Ilpnmepn pacuera /1BY
no BJarootecneyeHHoOCTH u
MOTEeHUHAIbHBIE BO3MOKHOCTH
kyasTyp B Ceepnom Kazaxcrane

1. Hcxoouste oanusie:

(145+135~10)-10 27004/ 2a

BY
6) A 65 65M' Iy

Bbigoo: mnpd ONMHAKOBBIX KOJIMYE-
CTBaX M3pPacxo0BaHHO Biary Ha Gop-
mupoBaHue ypoxas (2700 m*/ra) mpu
BBICOKOM YPOBHE arpoTexHUkH ¢ Oonee
9KOHOMHBIM  HCIMOJbL30BAHHEM  BOZBI
YPOXaHHOCTh 3€JIEHON MAcChl JOCTHUIIIA
207,5 w/ra, npu Hu3KkoM 112,5 u/ra unu
MOYTH BABOE HHIKE.

2. Hcxoonbie oartele:

3 (HOPMUPOBAHIE YDOKES W OCHOBHBIE MYTH 1X PALHOHAMLHOMD HCNONLIOBAHUA

Kyaomypa — kykypy3sa va cuaoc

Paiion —

B —145mm; B ~ 135 Mm; B~ 10
MM; a) K — 65 M/t (IpH BBLICOKOM YPOB-
He arpotexHuku); 6) K ~ 120 M*/u (npu
HH3KOM YPOBHE arpOTEXHHUKH).

Pacyemnas gpopmyna u pacuemsi:

(8,+5,-8,,)10
K

a)  ABY =

= 41,5 y/ 2a cyxou maccoruru 207,54y / 2a 3erenoud macceol

KyneTypa — oliepHa Ha CeHO

Paiion —

CMKO -302 Mm; B — 10 MM; a) K|
— 80 ™M*/u (MpH BLICOKOM YpOBHE arpo-
TexHukK); 6) K~ 120 M3/U (MPH HU3KOM
YPOBHE arpOTEXHHKH);

PacuetHas gopMyna u pacyeTsl:

(CMKO-0,7-8,,)-10
K

.

JIBY »

=22,5y/ 2a cyxou maccotunu 12,5y / 2a 3enenoft macew

a)ﬂBy_(l45+135—10)'10=2700M3/Za
. 120 120m '/ y
6) ABY = (302:0,7-10)10 2014 4 / ca
L 80 680 / y
JBY = (302:0,7-10)-10 2014 »*/za

120 120 v/ y
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= 25,2 y/ za cyxoti maccel(ceHo)

=16,8y/ 2a cyxoii maccyi(ceHo)
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MIMRHAA H

Bbieod: mpumMeHeHHe Oosiee BbICO-
KOTO YPOBHA arpoOTE€XHUKH MpH OJHHA-
KOBBIX 3aTparax Bilark MO3BOJKIK [10-
JYYHTb N0 25,2 1 ceHa JIIUEpHbl, Mpu
HHU3KOM YpoBHe arpotexH1iku — 16,8 wra
uny Ha 8,4 wra Beime. Ecnn npunate
BO BHMMAaHHE, YTO [OCEBBbI HHOLEPHbBI
KaK MHOFOJIETHEH KybTypbl MOXHO HC-
NoJb308aTh B TeueHUe 4-5 jieT, TO pa3-
HHUa no cbopy KOpMa cyMMapHoO cocTa-
BUT 33,6-42,0 1/ra.

Takum 00pasoM, npusmeHsisi HaAyyHoO
0BOCHOBAHNbIE MEXHON02UY  8030€bi-
BAHUSL KYALIMYD, NPeOyCMampuearuyue
obecneueHue pacmeHull gcemu pezyu-
pyemoiyvu  hakmopamu 8 OnmuMalb-
HbIX KOAUNECMBAX, MOJCHO NOGuIUIamb
YPOXCAUHOCMb 3 CYem COKpaweHus
Henpou3600UMeIbHbIX 3ampam 81azi 8
1,5-2,0 u 6onee pas. B smom kpoemcs
cexpem RNOTYYEHUST 8bICOKUX YpoXcaes
noAesbIX KY1bmyp 8 30He PUCKOBAHHO0
3emaedenust.

Ha ocHOBaHHM NpPOBEAEHHBLIX HC-
C/lel0BaHUH W IUHPOKHMX MPOM3BOI-
CTBEHHBIX ONLITOB MOXHO CAeIaThb
3aKFO4YEHHE, YTO B CEBCPHOM pErHo-
He KasaxctaHa B 30HE PMCKOBAaHHOIO
3eMIEACNIHA NIPUMEHEHHE HayyHO 000-
CHOBAHHOH arpoOTEXHUKHW IS KaX/0H
BO3/EJIbIBAEMOW KYJIbTYpbl, MO3BOJA-
Iolled CYyWECTBEHHO CHWXKaThb 3aTpa-
Thl BOAblI HA KAXAYIO €AWHHULY Npo-
AYKUHHM, MOXKHO IOCTHUTHYTb YPOBHA
ypoxaiinoctu ([ABY) B 3aBHcuMocTH
ot obecrnieueHHOCTH BAaroil — (hakropa,
HaXOASIErocs B NMepBOM MHUHUMYMe,
B CPE/IHEM (C HEKOTOPbIMH KONEOaHHAMU

0 CEBEPHOM U KXKHOH YacTAM pPernoxa,
wra):

— MIIEHULA, SUMEHb, OBEC HA 3€PHO
—14-25

— KyKypy3a Ha cuIocC (3eneHas mac-
ca)— 120-180

— MHOTONETHHE TPaBbl (CeHo) — 18-26

— OAAHOJIETHHE TPaBbl (ceHO) —20-35

3.7. MeToamka pacyera
OPOCHTE/ILHBIX HOPM

CpenHee 3HA4YeHHE OPOCHUTENLHOI
HOPMBI ONpERESIAETCA Yepe3 cymmap-
HOe BOAOMOTpebieHHe Ha OCHOBAHMM
6anaHcoBOH (opMynbl, B MPHUXOAHYIO
HacTb KOTOPOH BKJIIOYEHA OPOCHUTEINb-
Has Bara (Bnp):

ABY-K, =B +B _+B -B

acni’

HIH

ABY - K, = CMKO-0,7+8, -8B .
Pacuetr opocuresibHON HOpMbI T1po-
M3BOAMTCA MO POpMyIaM, BbIBEAEHHBIM
M3 BblLLIE NPUBEAEHHDIX GanaHCcoOB:
a) Ul OAHONETHUX KYJIbTYD:

ocm®

B, =ABY-K-~B ~B, +B

6) JUT MHOTOJIETHHX TpaB!

B, =JBY - K -~ CMKO 0.]+B

ocm R

[Ipn HTOM creayeT y4nTbIBaTh, UTO
npu - pacueme OpOCUMensioli  Hopybl
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nokazamens  [BY — nomenyuanwvio
BUIMONCHOI  YPOGEHB  YPONCATHOCHIU
KYAoMypbl, COpMa npu onmuMaisHoll
obecneyeHHoCmU nOCeB08 BAA2OU, KO-
mopuili bepemcs u3 coomeemcmeyio-
wetl cnpasoyiol Aumepamypbi.

Jna npumepa MOXHO Ha3BaThb TO-
TEHUHaNbHYI0  ypoxa#hHocts  ([TY)
3€7€HOH Macchl NPH OPOLUEHHH M Bbi-
COKOM YPOBHE arpOTEXHHKH psiia Kop-
MOBBIX KYJBTYp:

— CHIIOCHBIE KyIBTyphl (KyKypy3a,
COPIO, MOACOTHEMHUK M J1p.) —450-750 1/ra;

- MHOTOJIETHME TpaBhl (JlOLepHa,
kocTpen Ge3ocTorid u Ap.)— 350-550 w/ra;

— ONHOJNETHHE TpaBhl (CymaHcKas
Tpasa ¥ ap.) — 250-350 u/ra.

[Tpy BO3JENBIBAHMH KYNBTYP B YC-
NOBUAX OpOILleHHs Heobxonumo OpaTh
32 OCHOBY NOTEHLHAJbHBIE BO3MOXKHO-
CTH KYNBTYpPbI, COPTa U, HCTIONB3YS MH-
HYMajlbHbie 3Ha4eHHS KodhduuMeHTa
BOMONOTPEOICHNs, PACCYUTATh KOJH-
4eCTBO BJIarH, HeoOXoANMOe Ul NOTy-
4eHHs ypoxas, ¢ YYETOM €CTECTBEH-
HO#M BiarooGecreYeHHOCTH, @ MOJUBLI
OCYUIECTRIATh TakUM 0Opa3oM, 4TOOR!
I0JUIEPXKUBATh BIAKHOCTh TOYBLI HA
ypoBHe 75-80% ot HB, ocobenno B
KPUTHYECKHE TIEPHOABI IS pOCTa M
Pa3BUTHS PaCTEHHI.

VpoBeHb ypoxKaiHOCTH, pacCUMTaH-
HBIl B 3aBUCMMOCTH OT Biiaroobecne-
YEHHOCTH /IS YCIIOBHH €CTECTBEHHOTO
yBnaxxneuus ([ABY) u noreHuuansHo
Bo3MoxkHO#W — mpu opowrennn (ITY),
M03BONAET CHENATh HayyHO OOOCHO-
BaHHbIH pacyeT 103 yHoOpeHuH mnon
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ITY YPOXKAAHOCTb, YTO MOXET CHATH W
APYTYIO NPUYUHY HU3KOH ypokalHoCTH
— MIOXYH OOECNEeYCHHOCTL PacTeHHi
31EMCHTAMU MUHEPAILHOIO TIUTAHMA.

3.8. MetoanKka NnporHo3MPOBAHKS
sacyxu ILT. Ka6anosa

[Nonyuenue 3anporpaMMHpPOBAHHBIX
ypoXxaes B CTENHbIX paiioHax KazaxcTa-
Ha M JPYTHX palioHaX ¢ HEYCTORYHBBIM
YBIA@OKHECHHEM JIHMHUTHPYETCA  4acTO
NOBTOPAIOLIUMHUCS 3aCyXaMH, KOTOpbIe
CBA3aHB! C MOBBILICHHON WHTEHCHUBHO-
CTBIO COJTHEYHOH paguallii B 3aCyULin-
BbI€ IOkl M IPHXOAOM CyMMapHoil DAP
10 Ha4a/a BEreTaldOHHOIO Ce30Ha.

[To o6o6uienusiM naunbiM 1T Ka-
6aHoBa (1989), MecsuyHble BEIUUHHBI
cymmapHoit ®AP B npenzacyuutuBbie
OCEHHE-3MMHHE NEePHOJbI CYUEeCTBEH-
HO OTIMYAIOTCA OT COOTBETCTBYHOILMX
CYMM B FOfbl, IPEAIIECTBYIOLINE BECEH-
He-JIETHUM Ce30HaM 6e3 3acyxH, Ha oc-
HOBAHHM 4ero ObUIH paccYUTaHBbl 110-
Ka3aTeld BEPOSATHOCTH BO3MOXHOH
3acCyXM B 3aBHCHMOCTH OT MOTOAHBIX
yCIOBHH MpPEIUECTBYIOLIEFO OCEHHE-
BECEHHEro Nepuoa.

BepostHoCTk 3acyxu (%) B cyuasx,
Korga:

— cymmapHas DAP 3a ceHTabps U
oxTabpp mpeawecTsyrolero roga 6o-
nee 66,57 kJhx/cm? — 90;

— cymmapHas QAP 3a ceHTs6pe U
OKTAOPL MIPEILECTBYIOMErO Toaa Me-
Hee 66,57 klx/cM* — 10;
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— cymmapsas PAP 3a mapt bonee 36
kJbx/cM?~ 91;

— cymmapHas PAP 3a mapt menee 36
kx/cM® — 9;

— MPOAOKHUTENBHOCTh COJIHEUHOIO
CHSHHS B CEHTSIOpe MpeilecTBYIOMEro
rona 6onee 180 yacoB — 56;

— NPOAOIIKHUTENILHOCTh COTHEYHOIO
CHSIHHS B CEHTIOpE MpeniiecTBYOEro
rona MeHee 180 uacos — 10;

— [POAO/BKUTEILHOCTH COJIHEYHOTO
cusinug B Mapre Gonee 110 wacos — 71;

— MPOAOKUTENBHOCTL COJTHEYHOTO
cusiHug B MapTte MeHee 100 yacos — 8.

Takum oOpasoM, NpenBapUTENbHbIH
NPOrHO3 NOrofbl Ha OyIYLIKH rox MOXHO
caenats no npuxony AP u nponomku-
TENLHOCTH COJTHEUHOTO CHAHUA B CEHTS-
Ope-okTAOpE NPEALISCTBYIOLIETO U MapTe
Texyuuero roga. /st Gosee TOUHOro npo-
rHO3a C/iemyeT OpaTh B pacyeT H ApyTHe
HabmoneHUs, B YaCTHOCTH, KOMHYECTBO
OCAa/IKOB B OCEHHE-3UMHHH NEpPHOI, XO4
M CPOKH TasHMR CHETa, 3arachi NMpoayK-
TUBHOH BJIarH B MOYBE BECHOW W Apyrue
HaOMroaeH!s, @ TAKKE OPHEHTHPOBATLCS
Ha JIONTOCPOYHbIE M KPaTKOCPOYHbIE MPO-
FHO3bI METEOPOIOrHYECKOH CITYKOBI.

KoHrposbHble BOTPOCHI

1. Knaceudmkaums sunoB ypoxaiHoctd. Monstue o ABY, 1Y, YII 4 nyta coxpawenis

pa3pbiBa MEXAY 3THMH NOKa3aTC/IAMH.

2. Y70 TaKoe TpaHCNHpaUHOHHbIH KO3DDHLUHMCHT H CPEAHHE NapaMETPbl YTOTO NOKa3are-

As VIS pa3HbIX rpynn Kyastyp?

3. Mouatue o ko3hduLimeHTe BoAONOTPEOIEHHS MOAEBBIX KYJALTYP H 3aBHCHMOCTD 10-
Kazaresis OT YPOBHSA arpOTEXHHKH, YCIOBHI BJaroobecrneyeHHOCTH, KYIbTYphl, copTta. Eau-

HHLbI H3IMCPEHHUS.

4. TloHaATHE O CyMMapHOM BOAONOTPEONEHNH ¥ METONMKA pPacucTa 3TOro Hokasatcns,

€AHHHULUb] H3MEPEHHA.

5. Kakora metonuka pacueta /JBY no BiaarooGecieyenHocTH, KOTAa H3BCCTHBI 3aiachl
MPOLAYKTHBHOH BAArK MEPea NOCEBOM M KOTAA HE U3BECTHBI?
6. Kakosbl ocobennocTi pacuera [IBY oanonethux u muorosetsux xyastyp? Hatite

000CHOBalHe YITHX METOOB.

7. Kakne MeTo/Ib! CyIICCTBYIOT UTS ONPE/IESCHUA 3aMacoB IPOAYKTHBHOMN RJIark B 1104Be?
8. KakoBa McTo/Ka pacyeTa koxdehuiticHTa Bojlonotpebetis?
9. Kakoma MeToiMka ycTaHOBACIHHA BOIMOXHOI (TTY) ypoxaiinocT KyibTypei npii opo-

IEHUH"?

10. KakoBa mMetoauka pacucta OpOCHTCIALHOH H 1TOJIHBIOH HOPMbL B 3aBHCHMOCTH OT
YPOBHSA HPOrPAMMHPYCMOH YPOXaHIIoCTH H cCTECTBCHHOI BialoofecietcHiocTH?
I1. B yeM cylIHOCTE METOAMKH HPOLIHOBHPoBaHis 3acyxd [LIT Kabanosa?

57



bt s

hasa 4.
GOTOCHHTETHYECKAS
IESTEJIbBHOCTD PACTEHHMH
U EE 3ABUCUMOCTH OT
OCHOBHbIX JIEMEHTOB
CIPYKTYPbl HOCEBOB

®bopmHpoBaHUe YpOKaAIHOCTH FIPO-
nexoaut Ha 90-96% 3a cuer Hakomie-
HHsl OpraHMYecKoro BeulecTBa, oOpa-
3yrolierocs B rnpouecce (HoTrocuHTE3a,
W 3aBHCUT OT OCHOBHBLIX 23JIEMEHTOB
CTPYKTYpbl OCEBOB: MUIOLIAAH JIMCTO-
Bo# mosepxHocth (ILJ]) (dpoTocuuTeTH-
yeckas MOBEPXHOCTH), Koddduurenra
ucnons3obanus AP (KI1 PAP), do-
TOCHMHTeTHUECKOTO noteHnuana (PdI1),
YUCTOW MPOAYKTHBHOCTH OTOCHHTE3A
(UT1®), yTo, B CBOIO O4Yepeab, CBA3AHO
B 3HAYMTEIbHOW CTENEHH € TYCTOTOH
ctebnectos (TpaBocTof) u Ap. BaxkHo
YCTaHOBHTb ONMTHMAJILHBIC 3HAYEHHS K
OLEHHTL, HACKOJILKO paccMaTpHBaeMbie
OKa3aTeNH CTPYKTYPbl OCEBOB B KOH-
KPETHBIX YCNOBUAX W Ui onpejelieH-
HOW KyJIbTYpbl COOTBETCTBYIOT ONTH-
MaJIbHbIM.

4.1. [Llaomans JIHCTOBOK
NOBEPXHOCTH H POTOCHHTETHYCCKHH
MOT¢HKAJI OCEBOB 3a1aHHOMH
NpoAyKTHBHOCTH

[Nockonbky ypoxaiitHOCTb GOpPMHUDY-
eTcs B npouecce (hOTOCHHTETHUUYECKOH
JAEATEIbHOCTH NMOCEBOB, TO B UEIAX M0-
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BbIMEHHUS YPOKaHHOCTH HEOOXOAMMO
CTPEMHUTBLCH K YBEIHUYCHHIO KO3(hu-
udenTa ucnosinzobanus AP, coznaas
N0CEBBI ONTHMANLHOH CTPYKTYpbI € CO-
OTBETCTBYIOLLEH MA0AAb0 (HOTOCHH-
TETHYECKOH NOBEPXHOCTH.

[Tnowanpr nuctosoi  (doTocuHTe-
THYECKOI1) NMOBEpXHOCTH GONLUIMHCTBA
KyNbTYD 3aBHCHT OT 4Mcia pacTeHui M
pa3Mepa JIMCTOBOH MOBEPXHOCTH Kax-
JOr0 M3 HUX U CYMMapHO Ha €OUHM-
ue miomaau (m%/ra), GUOAOTHYECKHX
U  MOphOIOrHYECKUX 0cobeHHOCTEH
KYNbTYPbl, COPTa, arpOMCTEOPOIOrHYe-
CKHX YCJIOBHil M YPOBHS arpOTEeXHUKH.

B onsitax I'.Il. YcreHko Grina ycra-
HOBJIEHA MPAMAst 3aBUCUMOCTD YPOXkKa-
HOCTH 6HOMacCh! OT IO TH THCTOBOMH
NOBEPXHOCTH: TPH YBEIWUYCHHH IUIO-
L{aaH JIMCTbEB KYKYypYy3bl B TpH paza
(c 13,1 go 40,2 thic. M) ypoKaii-
HOCTb 3epHa BbIpocsa B 4,6 pasa.
B onsitax U.C. [atunosa u M.K. Ka-
tomoBa (1970) mpu yBenuuyeHUM NJIO-
wmaau nuctbes ¢ 10 no 80 Teic. HaA | ra
k03ddUnMeHT ucnonb3oBanus DAP
YBENIHYUIICS BABOE, 3Ta Ke 3aKOHOMEp-
HOCTb oTMeucHa B pabore .M. Cuns-
runa (1990). B onbitax H.J. Moxae-
Ba (1966) B ycnoBusx KpacHospckoro
Kpas yBelnMUYeHHE KOJAMYECTBa pacTe-
HHH KyKypy3bl ruOpraa BykoBHHCKUH
3 — ¢ 40 no 95-100 Tbic. Ha | ra npuse-
JI0 K YBEAMYECHHIO NJIOMAAY JIMCTOBOR
noBepxHocTH ¢ 21 10 43-45 1hic. M M
HOBBIUICHUIO  YPOXKaHHOCTH 3ejIcHOH
macchi Ha 60-65%.
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MHorouHc/IeHHbIMH ONBITAMH OBIIO
YCTaHOBJEHO, UTO MOT/MOLIEHHE pacTe-
HYSAMH COJTHEYHOU paanalHH BO3pac-
TdeT C YBEJAHYECHHEM IUIOIAAH JIU-
CTOBOH MoBepXxHOCTU A0 35-40 ThIC.
m?>Ha | ra, @ onmumaneHyio cmpyk-
mypy, no danuvim A.A. Husunopoeuya
u C.H. Yvopwr (1981), uverom makue
nocegbl, NIOWAObL TUCMBEE KOMOPBIX
OmMHOCUMmELHO Gblcpo 6o3pacmaem oo
pazuepos 40 meic. Ar/ea u npodoadcu-
menbHOe 8peMa COXPAHACMCS 8 aKmiig-
HOM COCMOSIHUW HA 3MOM VPOBHE, A B
KOHLE BEreTauuy miolaie yMeHblla-
€TC#, a TUCTbA MOTYT NOJHOCTbIO OTMHU-
path, OTaBas HAKOIJIEHHBIE IUIACTHYE-
CKHE BELLIECTBA PENPOJYKTHBHON 4acTH
ypoxas.

[ToneBble U MPOH3BOACTBEHHbBIE
OMBITbl Ha [OCEBAX KYKYpY3bl, /0~
UepHbl, XKWTHAKAa M Ap., MpoBe-
neHusie B 70-80-€ roabi npouuioro
cTonetus B Llenunorpanckoii obnactu,
NOKa3aau, yTo (opMUPOBAHHE IOCEBOB
ONTHMANBHON CTPYKTYPbi (KOJHUYECTBO
pacTeHHH Ha ea. MAOIMaAH, TUIoulaab
JMCTOBOM MOBCPXHOCTH H Ap.) Cnocoo-
CTBYET [MOBBIWIECHHIO YPOXKAHHOCTH
ITUX KYJIbTYp B cpeaHem na 40-50%
(H.HU. Moxaes, 1983) i 3aBucar ot OHo-
JAOPHYECKHX M MOpP(ONOIUHCCKHX 0CO-
OeHHOCTEH KyJAbTYpbl M YCIOBHH YB-
SIAKHEH NS,

[pi  ecrecTBeHHOI BiarooOecre-
YEHHOCTH Y 3EPHOBBIX M KOPMOBBIX
KynbTYp hopMupyeTcs riouais TucTo-
BOH nosepxHocTh 0T 13 110 40 Thic. M7/ra,

MPOBAHHE YPOXES U

ypOXalHOCTh CyXOro BELIECTBa NpH
3Tom gocturaet 20-35 wra (10-18 w/
ra 3epHa). OTHOCHTENEHO HEOONBbIIYIO
nJIoua b JUCTOBOM moBepxHocTH (9-15
ThiC. M%) dopmupyer nuennua (M.K.
Cyneitmenos, 1991), a Takxke KHTHSAK
(H.U. Moxaes, 1979), uto cnocob-
CTBYET MOBBLILIEHHUIO HX 3aCYX0YCTOMW-
YUBOCTH W 0OECMEuHBAET BBICOKYIO
npHCMNOCOONEHHOCTs K 3aCyILTIMBBIM
ycnosusm CesepHoro Kazaxcrana.

Ilpy opolIeHHH H NPHMCHEHHH pac-
YeTHBIX 103 YROOpeHHuil B YyCNOBUAX
CesepHoro KazaxcraHa ¢ yBe1ndeHHEM
TUIOLAAN JIMCTOBOH MOBEPXHOCTH JIKO-
LEPHBI H KYKYpY3bl 10 60-90 Tsic. M/ra
YyPOXKaHHOCTb CYXOH Macchl BbIpacTana
no 100-150 u/ra.

Takum 0Opa3oM, MOXKHO Cl€1aTh
3aKJYEeHHE, YTO B 3aBUCHMOCTH
OT YCNOBHI BAaroodecmeyeHHOCTH Y
pa3HbIX KYJIbTYp OMNTHMaJibHbIE 3Ha-
YeHHs MNAo0IIaAH AHCTOBOH NOBEPX-
HOCTH MOXET ObiTh PA3NHYHBIM: AN
OOJIbIIIHHCTBA 11ONEBLIX KYAbTYP OHO
MOXET ObITb Ha ypoBHe 40-60 Tbic.
Mi/ra, a y KyJabTyp 3acyXoycToiuH-
BbIXx — 10-20 Thic. M¥/ra. Y KOopMOBBIX
KYNbTYp, /MHCThA KOTOPHIX ABASIOTCH
COCTaBHON YacThiO ypoxas, MAONANb
JOJ/DKHA ObITh 3HAYHTCALHO BBIIIC, YeM
Y KYJILTYp, BOBACIBIBACMbIX HA 3CPHO.

B crow ouepeas, naouane miscro-
BOH MOBEPXMOCTH 3aBHCHT OT BJAro-
0feCneHCHHOCTH, MOCKOJILKY 11PH 601h-
teil  onaan MCTbeB OYAYT RBbIIIC
3aTPATLL BOTIBL Ha  TPABCINPALHIO, TO
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Py B BYEWHEW G

IJIOIAIM  JIMCTOROH
IIOBEPXHOCTH PACTEHH HaxoUWTCs B
TECHOH KOPPCJIATUBHOH B3aUMOCBS3H
C BNaroo6ecnecUeHHOCTBLIO MOCEBOB!
HaJH4YHCM BJIarM B NOYBC M TPaHCIIU-
paLen pacTeHHM.

OnruMibHOIE T0IAALIO JIMCTOBOI
IIOBCPXHOCTH OCCROB MOKHO CUHTATH
TARYHO 11011adb, NP KOTOPOH pacre-
HIs OYYT 110AYHarh 113 1104Bbl KOJHUE-
CTBO BObI, HCOOXOAHMOE JUISL TPAHCITH-
pauHy MPH CYHIECTBYIOWLEH BeaHUYHHE
norowacmoii iamn GAP.

Ha dopmupoBanue BbicOokoil ypo-
’KAMHOCTH, KpOME MJIOIAAN JIMCTOBOM
NOBCPXHOCTH, BIHAET POTOCHHTETHYE-

CCTL  BCJ/IMYHHA

HUp Il AL I (85 G T 1 T i LN

VA T ACTICT SIS

ckuid noreniman (PI) nocesos, KOTO-
pbiil npeacTapiseT u3 cebs npousse/le-
HUE NJAOUIaAn JACTHEB HAa BPEMS HX
paboTbl (B CyT.) B TeueHue Bereraum-
OHHOIO NEPUOIA M PACCYMTHIBAETCS 110
¢Qopmyne:

QI =JI- T,

rae @I1 - Toic. M?* CYT.;

JI — IUCTOBAS MOBEPXHOCTD, ThIC. M/
ra;

T — NpoaoIXKHTENBHOCTB NIEPHO/A pa-
00TBI JIUCTBEB (CYT. ).

[lockonbky 3a BereTalMOHHbIH Ile-
pHOA TIPUXOAUTCH [POU3BOIMTEL OIpe-
neneHune PII HeckobKO pas, TO pacue-
Thbl JOJIKHBI IIPOBOAUTHCA MO hopmysie:

@Il = :
2

rae JI,, JI,, ... — miowmaas NUCThEB

(Thic. M?/ra) B Hauase v KOHUE NEpHOAA

HU3MEpEHHS;

T — uHTepBal, KOTOPbIH B OMBLITax
06b14HO cocTaBaseT 10-15 cyrok.

B nocesax ckxopocmenbix Kylb-
TYpD M COPTOB, (QOPMHPYIOLIMX OIl-
THMQJIBLHYIO CTPYKTYPY, MO JaHHBIM
A.A. Huuunoposuua (1981), yxe Ha
30-1 peHb MoOCne MOABJIEHUA BCXO-
OB mjiowajib JUCTHLEB OOJIXKHA HO-
cturath 30 Teic. M%, Ha 50-#i neHb —
40 Teic. M2, a GOTOCHHTETHYEC-
KHH MOTEHUHAN — 2 MIJIH. MY/CYTKH,
No3AHECIHEeNbIe NOJDKHBI UMeTh Ha 30-i
J€Hb — 15 Thic. M2, Ha 70-i1 neHb — 50 ThiC.
M3, a I — 2,5-3,0 mMau. M%Y/cyTku.
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T, M 1.1,

C yBeJIMYEHHEM T'YCTOThI CTebnecTosn
y DONBILHHCTBA KYJIbTYp MOBbILIAET-
Cs IuUIowaib JIMCThEB U BennunHa PII,
4YTO NPUBOAUT K OOJee NMOAHOMY HOLIIO-
meHno ®AP, oqHako MpH Ype3MEpHOM
CFYLIEHHH IIOCEBOB B YCIOBHAX CYXO-
CTEITHOMN 30HbI YPOXKAHHOCTD CHIDKAETCH.

[Mockoneky 3agada GopMUPOBAHUS
NIOCEBOB ONTHMAJ/IbHOW CTPYKTYPHI,
B TOM YHCH€ U MJI0HIaad TUCTOBOH MO-
BEPXHOCTH, TECHO CBfi3aHa ¢ BJIAroo-
Oecne4eHHOCTBIO NOCEBOB U YPOBHEM
YPOXaHHOCTH, 3TOT (akTop HOMKEH
OBITH MOJIOXKEH B OCHOBY pAac4eToB
HOPM BbICEBA CEMSIH C YYETOM XO03SH-
CTBEHHOrO MCIMOJL30BaHHA I[10CEBOB
(KOpM, 3€pHO).
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4.2. Yucrasi npoayKTHBHOCTh
dorocuureza (HI1MD)
H ee ONTHMAJIbHbIE MapaMeTpbl

i OUEHKH CTPYKTYpbI MOCEBOB H
ypoBHs pabotbl DIl Heobxoaumo yuu-
THIBaTh MPONYKTUBHOCTE (POTOCHHTE3A
WIH «HUCIYIO RPOOYKMUBHOCMb (POIMO-
cunmesar (H11P), — xapaKTepu3yOLLYIO
KONHUYECTBO alCOMIOTHO CYXOro Bellle-
CTBa (32 BBIYETOM 3aTpaT Ha JbIXaHWe),
cuntesupyemoe | M2 TMCTOBOH NoBepx-
HOCTH 32 CYTKH.

Pacyer 3TOrO MOKa3aTess NPOBOAUT-
cs no dopmyne:

(B, -8
(J1, +J1,) 9
2

Yl =

rae YI1® — yucTas NpoayKTHBHOCTH
dorocuHTe3a 3a nepyon, r/'M?;

B, — macca ypoas npy npebiayiiem
OnpenesieHHH, /M2,

B, — macca ypoxasi Ipu MoCsie/IyoeM
OnpeaeneHut, I/'M>;

JI., JI, — njowans JIMCTHEB B T€ ke
CPOKH, M’;

T — npoaomKUTENBHOCTL MEPHOAA,
CYTOK.

Ilo manueiMm A.A. Huuunoposuua
(1981), onTumasbHbie 3HaueHus YI1D
B NPOOYKmMuGHO pabomaroujux noceaax
docmueaiom & cpeonem 5-6 2/m’ & cym-
Kit, TO €CTh Ka /bl M? 1011aIH JIHCTO-
BOHM MOBEPXHOCTH MOCEBOB ONTHMAIlb-
HOW CTPYKTYphlI HakanjauBaeT 10 S5-6 r
CYXOro BellleCTBa, WA MpH TIOWAIH

NUCTOBOH 1oBepxHOCTH 40 Thic. M* 2,0-
2,5 wra cyxoro BelIecTBa 3a CyTKH.
Bmecte ¢ Tem onbiTamu, npose-
aennbiMu B0 BHUHU3X (M.K. Cynel-
MeHOB, 1991), ycTtaHOBIEHO, 4TO ¥y
nueHuubl copta «CapatoBckas-29»
YMd pocturana 9-12 r/m? B cyTkH,
aHaJIOTHYHAs 3aKOHOMEPHOCTL BbIsIB-
neHa 8 onwitax H.M. Moxaepa (1983)
Ha MOCEBax WHUTHAKA, YTO MMO3BOJMIIO
CIeNath BLIBOA, UTO KV.7bn1Virhl
VKgUE  OMIOCUMETHHO
n101dadob AUCINOBOT noeepxlochiu, CRo-

obpa
HEDO b

6’05('”’18\‘/0[[{6’!‘/ HOBBIIUEHIUIO UHX VCMIO
YHBOCINU K 3ACYXe. 3d CUem HATUYls
aKmuHO20 dhomocurmenuyecko2o
ann(/pama, ovecneyusao|ezo i
Clﬂ_\'l() np()()_vmnuem)cmb (‘[)0"7()(,'1111177‘
(Hl1D) 0o 10-12. 2/v° & cvmku, chocob-
Hbl OpMUposants 8uICOKYVH) VpoduCall
nocms. 310 00ecreynBaeT BbICOKYHO
KOHKYPEHTOCITOCOOHOCTL KYIBTYD U
COPTOB B CPaBHEHHH C APYTMMH B yC-
JIOBUSIX CYXOCTEMHOMH 30HBI M0 3aCyX0Y-
CTOHYUBOCTH M MPOTYKTHBHOCTH.

[lpy miomaau JHMCTOBOH MOBEPX-
HOCTH, MPEBbIUAOIICH ONTHMANBHYIO,
yBEJIMUMBAETCH 3aTEHEHHOCTh M YXya-
AeTCA PEXUM OCBEUIEHHOCTH BHYTPH
ctebnecTos, YTo NMPUBOAMT K YMEHbILIE-
HUIO MOoKa3aTeNs YUCTOW MPOTYKTHBHO-
ctu dotocuuTesa (UId), a crenens u
ObICTPOTa CHWXXEHHWA YUCTOH MpOoAyK-
THBHOCTH (DOTOCHHTE3a Y pa3HbIX pac-
TEHUI OKA3BIBAIOTCA Pa3THUHBIMU.

B onwitax H.U. Moxaesa (1985) B
MIEPBOM YKOCE JHOUEPHBI MIouiaas ju-
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CTOBOH HOBCPXHOCTH B 32BHCHMOCTH O1
YPOBHS MHHCPATBHOIO HTAHUA 110-
sbiatick ¢ 46,0 1o 90,0 rbic. M7, a
YPORIHBOCTL CYyX0fl Macchl — ¢ 25,0
20 47,0 u/ra, BO BTOPOM COOTBETCTRCH-
HO — 36-60 Tbic. M’ u 24,3-41, 9 wra
I B TpeTbeM yKoce — 29-49 thic. M° i
i1,7-19,7 wra. Ha kaxayto Teicsdy M-
NJIoLany JTMCTOBOH NOBEPXHOCTH ObIIO
HAKOIUIEHO CYXOTo BEMlecTBa B MEPBOM
yxoce — 0,43-0,55 1, Bo Bropom — 0,53-
0,66 1, B TpetbeM — 0,33-0,41 u. Ha no-
ceBax kocTpeua 6e30cToro kaxxaas enu-
HHUA NI TUCTOBON MOBEPXHOCTH
HakaridBana B 2-3 pasa Cyxoro Belile-
cTBa Gonblue, YeM JIIOLEPHA: B MEPBOM
ykoce — ot 0,92 1o 1,58 1, Bo BTOpom
— ot 1,57 no 2,08, a ¢ yBennueHnem
TUIOWIAAU NTHCTOBOH MOBEPXHOCTH -
tosee 40 Thic. M*/ra, YMEHbIUANOCH H
KONIMYECTBO CYXOFO BEILECTBA B pacUeTe
Ha eAMHMUY rowany — ¢ 1,66-1,58 no
0,92-1,09 w.

Ha ocHoOBaHMM MHOrOYMCAEHHBIX
MONEBbIX ONBITOB Ha Pa3HbIX KOPMO-
BBIX Kydblypax ObUIO YCTaHOBICHO,
4YTO MIOMAKb THCTOBOH MOBEPXHOCTH
KYKypy3bl M MHOIOJIETHHX TpaB, Mpu
KOTOPOH CYILECTBEHHO HE CHHXKAETCS
YTid, B ycnoBusx opolLeHUs UMeeT 60-
Jjiee BBICOKHH «TMOTOJ0K», 4€M ITO Npel-
CTaB/AJOCH paHEe: MPH OPOUICHHM H
NPUMEHEHUH Y100peHNH ONTUMaNbHbIN
ypoBeHb MOXET aocTturatk 60-90 Thic.
m¥/ra, 4to ofecnedymBaeT TMONYyYEHHE
ypoxas cyxod maccel go 100-130
w/ra npu KIIJI ®AP 3,8-4,2%. Ilpu
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CCTCCTBEHHOR  BnaroobecneyeHHoCTH
HIIM HE/IOCTATOYHOM OpOINECHHU OMTHU-
MalibHLIC 3SHAUYCHHS [UIOULA/IM JIMCTOBOH
110BEPXHOCTH konebniorcs ot 20 go 40
ThIC. M%, yPOXKAKHOCTL HE NPEBBILACT
20-35 wra, a ncnoabsobaiue PAP npu
TOM — He Oovice 0,3-0,6%.

Bricokopocable pacteHuss ¢ sipyc-
HbIM PaciloJIOKEHUEM JUCTHLEB — KYKY-
py3a, copro ¥ Ap. cnocoOHbl nyutue
aKKyMYJIHpOBaTh CONHEYHYIO 3HEp-
rH10 B CPAaBHEHHH € TE€MM, Y KOTOPbIX
JIMCTbA PAcroNiokeHbl B QoOpMe po3er-
KH, N0ITOMY MOIYT NaBaTb BBICOKHE
ypoxan Ouonmorndeckoi maccel. B
npeznenax OAHOTO BHAA HAM COpTa IK-
3€MIUISPbl, OTIMYAIOIIMECS OCTPbIM
YTJ10M NPHKPEIIEHUS JIMCThEB, CNIOCOO-
Hbl Jy4lllé MCMOJIL30BATh COJIHEYHYHO
paaMauHIo, 4EM Te, ¥ KOTOPHIX JIHCTbS
NpPUKpPENIeHBl MOX YoM, GIH3KHM K
NpsAMOMY, MOTOMY ONTHMAallbHAS BEJH-
YMHA TUIOIAAH JIHCTOROH MOBEPXHOCTH
[OJDKHA OBITh BbIIIE.

Takum o0pa3oM, JOCTHXKEHHE [MO-
TEHIHMAJIBHOFO YPOBHS YPOXaHHOCTH
3aBUCHT OT NMPOAYKTHBHOCTH HOTOCHH-
Te€3a, a ONTUMallbHbie 3HadyeHus YIID
MOTYT ObITb HOCTHTHYTBHl NpH GopMH-
pPOBAaHMM TMOCEBOB KOKAOH KyNbTYPOH,
COPTOM ONTHUMAJBHOM CTPYKTYpHI (I10-
@b JIMCTOBOH NOBEPXHOCTH, I'yCTOTa
crebnectos (TpaBoctos), (OTOCHHTE-
THYECKHH MOTEHUHANl MOCEBOB W Ip.).
CryuieHue mnoceBoB Bbll€ ONTHMAllb-
HbIX 3HA4EHUH MPUBOAMT K BoO3pacra-
HHIO NJIOUIAIH JIMCTOBOH MOBEPXHOCTH,
OIHOBPEMEHHO K cHHxeHHto UTD.



PaccMOTpCHHBIE  BbIlliE  MaTepHAJIbI
NO3BOJIAKOT CAENATh 3aKHOUCHHE O TOM,
YTO JUISL ONPENeSeHHBIX TOYBEHHO-KIIU-
MaTH4eCKHX YCJIOBHH B 3aBMCHMOCTH
OT YPOBHS YBAQ)XXHEHHS, UEIU BO3ACbI-
BaHWA W 1p. M U8 KaXIOH KyNbTypbl
CBOM ONITUMAJIbHBIE 3HAUCHUS [YCTOTHI
crebnectos (TpaBocTOs), a, CrenoOBa-
TENbHO, MO 3Ty TYCTOTY OO/HKHA yCTa-
HABIIUBATBCA U COOTBETCTBYIOLIIAA HOpMA
BbICEBA CCMSIH.

INpu  HEobGOCHOBAaHHO  BBICOKHX
HOpMax BBICEBA CEMSH MPOMCXOAUT
caMoperyiasiuusi  I'ycTOTbl  pacTeHWH,
0COOEHHO y MHOTOJIETHUX TPaB, HMEIO-
UIMX MOHHXKEHHYIO PEaKLUMIO Ha HOPMY
BbICEBA, B pE3YNbTATE MPOMCXOAUT HE-
ONpaBAaHHbIA pacxol NOCEBHOTO Ma-
Tepuana. [TodtoMy cieayet oBaaeBath
MeToAaMM yrpaBieHUs (OPMHUPOBAHH-
€M U NOJIy4EHHEM OlNTUMAJIbHON TycTO-
Thl cTebnecTos MpU MUHUMANLHOM pac-
XOMI€ BbICEBAEMBIX CEMSH.

4.3, MoreHNANLHbIC BOIMOKHOCTH
KVIbTYP B cTennoii 3one Kaszaxcrana

[loreHumasx KynbTyphl, copTa CBs-
3aH C reHeTHYECKMMH CBOHCTBAMM pac-
TEHUS W 3aBHCMT OT 0DECTCUEHHOCTH
daKkTopaMy BHCLWHEH Cpebl: OAHA H
Ta ®e KyJabTypa, COPT B pasHeIX HO-
YBEHHO-KJIMMaTHYECKUX YCIOBUAX H B
3aBHCHMOCTH OT YPOBHA arpoTEXHHUKH
Oymer HMMEThb pa3fIMUHbIA  «IOTONOK»
ypoxanoct. KoHkperubie cBeACHHs

0 MOTEHLHAIBHBIX BO3MOXHOCTAX KyJib-
TYpbl, COpTa B ONIPEJETICHHBIX YC/I0BUAX
MOXHO B3Tb M3 XapakKTePHCTHK, OCHO-
BAHHBIX Ha pE3yJibTaTax COPTOUCMBITA-
HHsA, [IOJIEBBIX arPOTEXHHUYECKHUX H APO-
M3BOJCTBEHHBIX OMBITOB K AP.

B ycnoBusax Ceseproro Kazaxcrana
[IPH €CTECTBEHHOM YBIaXXHEHUHU MOTCH-
uMa OOMBIIMHCTBA KYAbTYp H COPTOB
JIMMUTHPYETCS B1aroo6ecneyeHHOCThEO
W npu 00ECNEYeHHOCTH BCEMH PEryIiH-
pyembImMy hakTOpaMHu MOXET AOCTHTaTh
B CpeHEM: 3epHOBBIE 1 3epHODOOOBLIE
(muleHula, OBEC, AYMEHb, FOPOX U JIp.) —
20-25 w/ra, MHOroJIeTHHE TPaBbl (CEHO)
— JIIOUEPHa, FCNapUeT, AOHHHK, KOCTpeLl
6e3ocThiit W ap.— 25-30 w/ra, KHUTHSIK —
18-22 1ra; 0jIHONETHHE TpaBbl (CydaH-
ckas Tpasa, NpOCO KOPMOBOE, MoOrap,
yyMH3a) — 30-35 w/ra.

[Tpu OpoUIEHHH B STOM pErHOHE Lie-
7aecoobpa3Ho BBIPALUMBATL KYJIBTYPBI,
XOpOLIO OT3bIBAIOLIMECH HA OPOUICHHE:
CWIOCHBIE KYNBTYPBI (KyKypy3y, COpro,
[TOACOJHEYHHK), MOTEHLIHAJl KOTOPBIX
nocturaet 650-750 1 3eeHOM MacChl,
a TaK’Ke MHOTONETHHE TPABhI (JTIOLIEPHY,
kocTpell 6e3ocThiit) — 450-550 wra, a u3
OAHOJCTHHUX (CyAaHCKYHO TpaBy) — 250-
350 wra 3eneHol Macchl, MpH opolle-
HHH CIICAYET BLIPALIMBATH KapTodennb W
OBOILIIH.

B page cnydaes norvexunan Kysb-
TYphl MOXET MOBBINIATBCR MpH  dop-
MHPOBaHHW arpodHTOLEHO30B nyTeM
BO3AC/BIBAHUA CC B CMECH C JIPYTHMH
KYJILTYPaMH, YTO MO3BOJISCT yBERHYI-
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e e 1
BATH [JIOWAAL JIHCTOBOH 1IOBEPXHO-
¢TH Ha eandnny iowaam, GIl u K/
MAP, a, c1e/10BaTENBLHO, YPOXKAHHOCTD.

Ilpit 1ocese TpaBocMecel B Lienax
(hopMIpOBaHHA  YCTOHYHBOIO  arpo-
(HTOLCHO3a (BBICOKAN YPOXKAHHOCTD,
Ka4ecTBO KOpMa, JI0/roNeTHe MpoayK-
THBHOIO HCII0Jb30BAHUA M JP.) Hau-
Gonbliee 3HaYEHHE HMEET Hay4yHOOoOOC-
HOBaHHbIH NOAOOP KOMMOHEHTOB, YTO
cnocoOCTBYET CHHXKEHHIO MEXPOJ0BOH
H MEXBHJOBOH KOHKYpPEHLHHM 3a (hak-
TOpbl BHELIHEH cpeibl, a TAKXKE HOpMa
BbICEBA CEMSH H MX NPOCTPAHCTBEHHOE
pasMelieHue. CrnenyeT yuynThIBaTh, 4TO
13 TPAaBOCMECEH € BO3PACTOM BbiMa-
Jal0T MEHee KOHKYPEHTOCMocobHbIe
(cnadble) BHABI, @ BbDXUBAKOT Oonee
YCTOHYMBbLIE: HapUMep, B TpaBoCMe-
CH JIFOLIEPHBI € KOCTPE1loM 0e30CThIM Ha
BTOPOM TOIY XHM3HH B TPAaBOCTOE Ipe-
obrsiafaeT JroLepHa, ¢ 3-ro roga ouep-
Ha BbITECHAETCS O0oee KOHKYPEHTOCHO-
COOHBIM KOMIIOHEHTOM — KOCTPELIOM
6€30CTbIM.

Pannee Bbimaganue 6060BbIX TpaB
13 arpoUTOLIEHO3a CO 3/IAaKOBBIMH Tpa-
BaMH CBfA3aHO C LENbIM psaaoM dakro-
POB: KOHKYDEHTOCNOCOOHOCTH BUIA B

D 1 (DO AT Y
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boprbe 3a (hakropsr BiemiHeil cpebl,
(HUSUKO-XMMHUYECKHE CBOMCTBA [10YBbLI,
6opnba 3a Biary u nMrarc/ibHble Bellle-
CTBa, BPCAHbIE M1 APYIHX KOMIIOHCH-
TOB TPaBOCMECH KOPHEBbLIC BbIACICHHS
psida pacTCHUE (aJuienonaTus ), HEOAHO-
BPEMEHHOCTb BECEHHETO OTPacTaHus  Jp.

B yerax ghopumuposanus  boasee
ycmoiiuugsix azpodumoyenozos uz Ho-
606031aK06bIX Mpas cuumuemcsi 3¢-
peKmusHbLM  GbICEE HE CMECU CeMsH
6 obwue paAodKku, a uepe3 psad, uepes

AEHNY, 4epe3 Noaocy, NOCKOIbKY He-
PE3NOTOCHbIE, pa3()e,1bno—ﬂenm0qnble,
yepespsioHble  NOCe8bl  yMeHbUIdom

KOHKYDEHMHYIO MeXCc8udosyio 6opsby,
yeeauuusaemca n1owads AUCmoeol no-
8EPXHOCIMU U POMOCUHMEMUHECKUL O~
menyuan, YD, cywecmeenno sospac-
maem Kodgpuyuenm uUCnOILIOBAHUA
DPAP, a, credoeamenvho, U ypodcau-
HOCMb, a makxce YOAUHAemcs nepuoo
npooyKmusHozo 0oazoiemus mpaso-
cmos (azpogumoyerosa).
PanuoHanbHOMY  HCMO/Ib30BaHHIO
HawHH, NOBLIUICHHIO KO3 duuHeHTa
ucnons3opanus DAP u yBenuueHHro
NPOM3BOACTBA NPOXYKUHH C E€IMHHUbI
IUIOLIAAH CTIOCODCTBYET  MNpUMEHEHHE
MPOMEXKYTOYHBIX KYJIBTYD.

KOHTpOJIbH bi€ BOMPOCHI

I. Tlnomans MMCTOBOM MOBEPXHOCTH PAaCTEHHH M NOCEBOB M ee 3HaYeHHe B HOPMHPO-
BaHMH ypoxas. Meronuka onpefenenns. CpenHHe 3Ha4YEHHR ITOrO MOKA3aTeNs U H3MEHEH e
MX Y pa3HbIX KyAbTYp B 3aBUCHMOCTH OT 00ecrneuyeHHOCTH haKkTopamMH BHELIHEH cpeabl.

2. la#ite onpeaesnernye NOHATHS «DOTOCHHTETHYECKHI NOTEHLMa» NOCceBOB. MeToaMka
pacueta. ONTHManbHblE 3HAYEHHS 3TOTO MOKA3aTeNs W NMPUYHHBL KoneOaHH i, eAMHHLbI H3-

MepeHus.
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\CHOBHbIE NIYTV X PALIMOHANLHOIO MCMIONb30BAHNA
Pagaen [l Yoer sy el

3. MosicHuTe NOHATHE «ONTHMasbHas CTPYKTYpa MOCEBOBY.

4. MonaTie «ducTas MPOAYKTHBHOCTH (pOTOCHHTE3a». MeToamka pacyeTta. OnTumasib-
Hble 3HAYEHHS ITOrO MOKa3aTe1s M PUYHHBI HX H3MEHEHHH. EAHHHULBI H3MEpEHHS.

5. Kakue npuemsi 1103801510T ynpasasTh CTPYKTYPOH MOCEBOB H €€ IeMEHTAMH?

6. [laiite TeopeTHYeckoe 060CHOBaHHE HOPMAM BbICEBA CEMSAH [10JIEBBIX KYJILTYP H MX
B3aHMOCBSA3H C (JOPMHPOBAHHEM ONTHMAJILHOH CTPYKTYPb! TOCEBOB.

7. «Camoperynauma rycToThl oceBoB» M (aKTopbi, BAUAIOUIHE HA YTOT npouecc. [Ipak-
THYECKOE 3HAYCHHE 3HAHHSA ITHX IIpOUECCoB.



PAIEJE N AFPOTEXHAYUYECKHE OCHOBDBI H HPAKTHYECKHE
HPHEMbBI 1POI'PAMMHPOBAHWUSE YPOKALEB

[Ipakmuueckoe npumerneniue npo-
SPAMMUPOBAHUS  YPOHCACE 6  NPOU3-
600CMBEHHBIX  YCIO6UAX — C8A3AHO €
HEODX00UMOCbIO MeopemuecKo2o
000CHOBAHUA INCMEHMO8 NEeXHOR0UU
6030€71bI6AHUSL KYILINYD U UCHONb308d-
HUA UX Apu paspadomie U NpusIeHeHul
6 KOHKDEMHbIX YCA08UAX XO3AUCMEA.

TexHonorus Bo3aesbIBaHHs KyJIBTYD,
WJIK arpoTeXHHUKa NPEeACTaBIsAeT u3 ceds
COUYETaHHE arpOTEXHUUYECKHX MPUEMOB,
MO3BONAIIUX C€O3AaTh HEOOXOAHMBIE
YC/IOBHMS PacTeHHsIM 15 pa3BUTHA BCEX
JMIEMEHTOB CTPYKTYPhI YpOXas, nocine-
JoBaTeJbHOE M HayYHO ODOCHOBAaHHOE
NMPUMEHEHUE KOTOPBIX [acT BO3MOX-
HOCTb MIp¥ TIOJIHOH 0Oecrne4eHHOCTH
MOCEBOB perynupyeMbiMu dakTopamu
MIOJIHOCTBIO PACKPBITH OTEHUHAJIBHbIE
BO3MOXHOCTH KYABTYPBI, COPTa H I10-
JIYYHTh MaKCHMaJIbHO BO3MOXHBIH ypoO-
BEHb YPOXKaHHOCTH BBICOKOTO KaueCTBa.

Texuonocus 6ozoersiGanus KYI6np
npeoveMampuedent 0osi3ametbHoe npii-
ME@HEHUEe (‘.76’())‘)()1[{“.\' OCHOBHBIX 21E€MEH-
Mmoa.

— pa3sMCLUCHIC MOCEBOB MO JIYYLHIM
Npe/llleCTBEHHIKAM B CHCTEME CEBOO-
6opoToB;

— BO3AEJIBIBAHHE BbICOKOYPOXKaHHBIX
KYJIBTYP H COpPTOB;
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- Hay"uHo 0BOCHOBAHHOW CHCTCNBI
HOUTOTOBKH CeMAH K 1OceBy W obpa-
B6OTKH 110UBbI;

CPOKH 1 ¢11ocobb! f10ceRa:
HOPMBI BLICCBA CEMAH;

- CPOKH, CMIOCOOBI H 103b! BHECCHIS
ynoGpenuii:

— YXO:1 3a MOCCBAaMH. NPEIycMaTPH-
BAIOLLIHIT 3AIUHTY [TOCEBOB OT COPHSAKOB.
epeauTeneii it 6oesneli pacTerit;

— CpPOKH H cnocobel yOopkH vpoxas
H APYI'HX BORPOCOB.

[TpHMEHHTENBHO K KaXK 10K KYIbType
BCE 3TH BOMpPOCH MoApobHO paccMar-
pHBAIOTCS B MPOQHIBHBIX arpOHOMH-
YeCKUX AMCUMIUIMHAx: «PacTteHue-
BOZICTBOY, «KopMomnpoH3BoaCcTBOY,
«OBoLLIEBOICTBOY U Ap., NOTOMY B 3a1a-
qy aucuuiuiunel «IlporpaMMuposaHne
YPOXaeB CeNbX03 KyabTyp» He BXOIHT
noApo0HOE H3AMKEHHE MNPHKIATHBIX
(MpaKTHYeCKUX) BONPOCOB, a JaeTCsl
JMllib  TEOPETHYECKOE O0OOCHOBaHHE
pAla U3 BBIIIENEPEYHCIEHHBIX arPOTEX-
HUYECKHX TIPHEMOB H UX MpPaKTHYECKOe
NPHMEHEHHE, MO3BOJAIOLWNX HAayuHO
obocHOBaHHO ofecneunBaTb MOCEBLI
KYJBTYp, peryaupyeMbIMH (akTopamu,
a TaKkKe PAaUHOHAILHO HCMOJb30BaTh
cemeHa, ynobpeHus M Ap. B wacTHo-
CTH, METOAHKY pacueTa HOPM BbICEBA



PA3LEJHll. ArpoTexHu4ECKkue OCHOBb! W MPAKTUNECKUE TIPHEMbI NPOTPAMMUPOBAHHS YPOXaes

CEMSAH, TO3BOJIAIOLIYIO TOJyyaTb ON-
TUMaJIbHYIO IycTOTy crefnectos (Tpa-
BOCTOf1) C MHHHMAalbHBIM pacxoA0M
CeMsH, ompeleneHHe 103 ynoOpeHH#
C YYETOM TUIOAOPOAHS MOYBbI H YPOBHS
YPOXKaHHOCTH, pPaCCYUTAHHLIX MO JIH-
MHTHpPYEeMOMY (DAKTOpY M pAa APYTHX
BOTIPOCOB.

laga 1. MPOTPAMMUWPOBAHUE
ONTUMA.THHOMN
NPEAYBOPOUHOM I'YCTOTbI
CTEB.IECTOS (TPABOCTOS)

1.1. YcoBus, BaAHSIOLIWE
#a popmnpoBanne
ryCToThI cTehiecTon

HaxomsieHHe pacTeHHAMH OpraHM-
YECKOro BEUIECTBA IPOUCXOAMT B MpO-
uecce GoTocHHTE3a H 3aBHCHUT OT MNO-
waau nuctheB u DI, modTomy Ha dTH
MOKa3aresii M YPOBEHb YPO/KaHHOCTH
TIOCCBOB BIIHAET KOJIMUCCTBO PAacTCHHH
Ha eAHHHLE NJIOLIA/IH, COXPaHHBILIHXCS
K ybopke, ryctora crebnecrtos (TpaBo-
cTos) GopmMHpyeTcs 110 BO3ACHCTBHCM
(hakTOpOB BHCIUHCH cpedbl # YPOBHA
arpoTeXHHKH, KOTOPLIC YCIORHO MOX-

HO 00BEANHHTH B IBE OCHOBHBIE [PYII-
[bl.

Ilepsaa cpynna BANAET Ha MONy-
YeHUE KOAMYecTBAa pacTeHuil k dase
MOMHbIX BCXOAOB, [OCEBHBIE Ka4eCTBad
ceMsH (HopMa BbICeBa, NTyOHHa HMX 3a-
JCNKH H YCJIOBUS YBJIaXHEHHS B BEPX-
HHUX CNOSIX MOYBLI U AP.).

Bmopas onpegenser COXpaHHOCTb
pacTEHHUH 3a NepHOA OT MOJIHBIX BCXO-
OB [0 ybopku, a ANk MHOTOJIETHUX
TpaB i O3MMbIX KyIbTYp — B NpoUEcce
Nepe3uMOBKH M CBA3aHa € MCTEOPOJIO-
TH4eCKHMH YCIOBHAMH 3a 3TOT [1EPHOL,
MpoBeeHUEM YXO0/a 3a 1TOCEBAMI H Ap.

Ha konMuecTBO pactendii kK ybop-
K€ OKa3bIBAaKOT BAHSAHHC MOJCBAA BCXO-
HECTb CEMSAH, BbDKHBAEMOCTH H CO-
XPaHHOCTb paCTCHHﬁ, KOTOpbIE ClienyeT
MPOTHOZHPOBATE H YHHTBIBATHL MPH pac-
teTe HOPM BbICCBA CEMSAH.

[loaesasn ecxoxcecns — OTHOILEHHE
ylcna pacTcHuit B (aly RNONHbIX BCXO-
JIOB K KOJHUECTRY BbICEAHHBIX BCXOKHX
CEMAH Ha CAHHHIIC NAOLLAJH, BhIPAXKCH-
HOE B [IPOLICHTAX.

PacueTHas dopmyna nonceoii Bexo-
KECTH ceMan (/1) MOKET BLITIAICTH
Tak:

Yucao pacmenuti ¢ hasy nomisix, wni ! a* 100

1, -

Koauuecmao 8CXoMcux abiCessMnbIX CeMAN, wint 1a ],\12

C().\’p{lllll()(‘”lh p(l('"l(’llllfl — NMoOKaia-
TClb, XapakKTCPH3YIONHI OTHOIICHHC
KOJIKYECTBA PACTCHHI, COXpanHBILHX-

¢ K yOOPKE K KOJIHMCCTBY PACTCHIIA,
HOMYUCHHBIX B (pa3y MOJIMBIX BCXOIOR
(urr/m?), BRIPAOXCHHOC B MPOHCHTAX.
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Pacueriyio dopmyay coxpanuoctn pacrennii (C ) MOKHO NPE/ICTABATE B Clic-

AYIOUICM BHIIC:

Pacmenus k ybopxe , wm/ m* -100

P

M3MeHeHHe BeNHYHMHBI  MOKa3ate-
JIsi COXPAHHOCTH pAcTEeHHii 3a nepvon
OT MOJIHbIX BCXOHOB 10 yOOpKH CBsA3a-
Ha ¢ rubesibl0 pacTeHHH H 3aBUCHT OT
MHOTHX (DaKTOpOB: HM3KOWH Bnaroobe-
CTMEYEHHOCTHI0 (3acyxa), NOBpeKIACHHE
pacTeHHWH BpeAHTENsiMH W OOSe3HAMM,
YHHUUTOXKEHHE (BBIPE3aHHE) pacTeHHUi
NPH HApYIICHUH TEXHONOTHH yXOZ4a 3a
nocesamMu (6OpPOHOBaHUE MO BCXOJiaM,
MexaypsaHas obpaborka, HepasymHOe
npuMeHeHHe repOHLIUIO0B U Ap.).

Buicueaesrocme pacmenuii — noka-
3aTeNb, XapaKTEPH3YIOIUHA OTHOLIEHHE

Pacmenust 6 pazy noasix 6cxe0os, wm/ m’

KOJIMYECTBA PacTeHUH, COXpPaHMBLUUX-
csi K yOOpKe K KOMMYECTBY BbICESHHBIX
BCXOXHX CeMsH (1IT/M?), BLIpaKEHHOE B
NPOLCHTaX, HHBIMHK CIIOBAMM, JTOT MO-
Ka3zaTefNlb XapaKTepU3yeT KOJIWYECTBO
pacTeHHH, MoNyyeHHbIX K ybopke oT
kaxabix 100 wWT. BHICESHHBIX BCXOKMX
CEMSH.

BeokHBaeMOCTh pacTeHHH MOXKeT
PacCUMTBLIBATLCS CIEAYIOIUMH CMOCO-
Gamu:

a) yepe3 KOJIMYECTBO BBICETHHBIX
BCXOXKHX CEMsiH N0 dopmyJe:

B = Pacmenuii x ybopre, wm./ m* -100.

/

6) uepe3 MoKa3aTeNy MoNCBOH BCXO-
MKECTH CEMSH H COXPAHHOCTH pPacTEHHIA:
i -G

« 100

.

rue Bp — BBDKMBAEMOCTb PacTCHH, %0;
1 — noneBas BCXOXKECTH CEMSH, %0;
C — COXpaHHOCTb PacTeHUH, %.
[Toxa3zaTenu nonesoi BCXOKECTH Ce-
MSIH M BKHBAGMOCTH PacTEHHI MOXKHO
Oparb U3 CIPaBOYHON AUTEPATYPHI € CO-
OTBETCTBYIOLIMMH OOOCHOBAHHBIMH MO-

68

-
Cemena (6cxooxcue),uim./ m”

NpaBKaMH Ha YpOBEHb MPOEKTUPYEMOH

TEXHONOTHY BO3ACNBIBAHUSA KYILTYDHI;
B) uepe3 MOJNEBYH BCXOXECTb W CO-

XPaHHOCTb PACTEHHH C yUETOM MOCEB-

HOW rOQHOCTH BBICESHHBIX CEMSTH:
e

By ,
10000
rae Bp — BbDKMBaEMOCTb pacTeHHit. %;
Il — noceBHas rolHOCTb CEMAH, %o;
I1_— nosneBas BCXOXKeCTb CeMAH, Yo;
C — COXpaHHOCTb pacTeHuid, %.



30E rPOT@XHUYECKME OCHOBbI M NMPAKTUYECKVE NPUEMbI NPOTPAMMUPOBAHMS YPOKAER

Flocesnas rtomHocTh cemsan (I7)
npeAcTaBiseT H3 cebf mpou3BeacHHE
4HCTOTHI ceMsn (Y, %) Ha naGoparop-
HY0 BCXOXecTb (B, %):

H-B
100

Takum oOpa3om, MpH pacueTe HOPM
BBICEBA [M0Jl [JIAHUPYEMYIO TYCTOTY
clelyeT 3apaHee CIPOrHO3UPOBaThL BE-
JHYHHLI NOKa3aTeneHd — MoNeBoi BCXO-
XKECTH CEMSAH, BbDKHBAEMOCTH H CO-
XPaHHOCTH pacTeHWH, 3aBUCALIMX OT
CKJIa/IbIBAIOIIMXCA METEOPOTOrHUECKUX
YC/IOBHH H YPOBHS arpOTEXHUKH.

[lporuo3upoBats 3TH MOKa3aTenu
1 Take KOdPPHLUHEHT NPOAYKTHBHOM
KyCTHCTOCTH O4EHb TPYAHO, MOCKOIbKY
HEU3BECTHO, KaK CJIOXKATCSH METeopo-
JorvyuecKue ycJioBHs B NMCPHOA Berera-
LIMH, TOTOMY MPUXOIUTCS MOJb30BATLCA
CPEJHHUMH [aHHBIMH, MOJIYYEHHLIMH B
OMbiTaX M MPOH3BOACTBEHHBIX YCIO-
Busx. Ilo 060bueHHBIM JaHHBIM, T1PO-
OYKTHBHas KYCTUCTOCTb O3UMOH DU
coctasnser B cpeaHem 1,47, o3uMoH
nueHdus! — 1,6, a 9poBbIX 3CPHOBLIX
xnebos — B npeaenax 1,0-1,3, a mone-
Basi BCXOXECTb APOBOH MINCHHILI — B
cpenHeM 70-94%, BbI)KHBACMOCTb pac-
TEHUH — 66-69%, ¢ xonebanusMy — ot
57 no 85%. Ananoruutibie 110Ka3aTenu
BBIBE/IEHB! U 110 KOPMOBBIM KYJILTYPaM.

[okasareit  mosicROit  Bexo®ecTH
CCMAH B C()Xp(lHHOC'HI P&lC'ICHH“ AR -
CHT, & HEPAYHD OUePedb, OM YPORNS Of-
,)(lﬁ()"ll\'ll HOYEKI, NOCCSHBIN Kdyeoines
CeMAN U NOOCOMOGKNH N K HOCCEY,

MuUzayuu 6eex

8hidOPa ONMUMAILHBIX 015 CKIAObIBA-
JOIUXCA YCA0KUU CPOKA nocesa, 2avou-
Hbl 3a0e1ku cemal, HpueyMos yxooa 3a
nocesaMii, 1 m.o., Mo ecms npu ONmi-
ICMEHINOE MEXHOA0UU
I NOKAzament Mo2vm QoCIUSHYMb
VUKCHMATBHBIX 3HAUEHULL, NPl HAPVIde-
HULL MeXNoA02UU MOCVIN 3HAYUINETbHO
CHUICAMBCS.

Cpeanne 3Haue€HUA TONIEBOH BCXO-
ECTH CEMNH M COXPaHHOCTH pac-
TEHHH KOPMOBBIX KYIbTYp IIPEACTaB-
JeHbl fanee B Tabmuue. 3HaAHHE ITHX
BOMPOCOB H YMEHHE NPUMEHHThb HX Ha
MPAKTHKE [MO3BOJISIET arpOHOMY MaKCH-
MajibHO NpUONH3HTL MMONEBYIO BCXO-
KeCTb ceMsaH K nabopaTopHoi, a co-
XpaHHocTb pacteHud k 100%, To ecTb
HEOOXO0UMO  CMPEeMuUmMbCA K MOALY,
YMoObl KANCO0e BbICEAHHOE ceMs 0a10
HOAHOWEHHbBIE 8CX00bl, A KANA0e NOoAV-
YeHHOe pacmeHue 0ocmu2io VOopou-
HOTI (VKOCHOIT) CHEAOCmI, YTO NO3BOJIHT
YMEHBUINTbL PACcX0] CEMsIH, KOTOpbIC B
CTPYKTYpe CeOECTOMMOCTH MOMy4YacMoii
NPOAYKUHH PAacTCHHEBOICTBA 3AHUMAKOT
HC NOCJIE/IHEE MECTO.

Jlns nipuMepa MOXHO cocliaThest Ha
ONbIT BO3ACAbIBANIA KYKYpy3bl B [ep-
MalMH, CBUAETCNLCTBYIONHH © BO3-
MOKHOCTH JIOREJICHHA TOJCBOH BCXO-
HCCTH ceMil 10 95%, 1o ecth noTepi
cocrapnsior we Oonice 5% oT BhICCHH-
HIbIX BCXOXHX CCMAH, a4 COXPAHHOCTH
pactenuit npubanxacres k 100%. Ta-
KHE BbICOKHC NOKA3ATCAN AOCTHIAT-
CH 33 CYET BHLICERA CEMAH C BLICOKIHMH
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PA3REN . Arpotexuuye

0BbI ¥ NPAKTU4ECK: e NpUem

HOCCBHBIMH  KAUECTBAMH, TCXHOMOTHH
NOArOTOBKH HX K 110CEBY (KaanOpoBKa,
HpOTPABAHBAHNC BbiCOKONPPCKTHBEHbI-
MH  HpenapatamH, HHKDYCTHpOBalive
W 1p.), KauYcCTBa IIOAFOTOBKH 10YBbI K
noceny (KyAbTHBAUMs, BblpaBHHBAHUE,
[IPHKATHIBAHHE W AP.), BbIOOP CpOKa Mo-
ceBa JUIS KaxIOH KyAbTypbl C YYCTOM
[POrpeBaHHs MOYBbI U BIAXKHOCTH ee B
BCPXHHX CJ/I0SIX [10YBbI, BbICOKOTOUHbIX
cesnoK, obecreynsalolivX 3a/1aHHYIO
n1yOMHY 33[€/1KH CEMSH M WX paciipese-
JICHHKE B psiZIKe, a TaKXKe CHCTEMBI yX04a
33 [I0CEBAMH.

1.2. I'ycTora cTediiecton (Tpasocros)
H HOpMA BbICEBA CEMAH

Y 3epHo6bix Kyabmyp OCHOBHBLIMH
3JIEMEHTaMH CTPYKTYPbl ypokas SIBIIs-
IOTCSl: YWCIO pAcTeHUH HaA euHuLe
miomaan k ybopke, NpooyKTHBHas
KYCTHCTOCTb, YHCIO 3€peH B Kojoce,
macca 1000 3epeH mpu cTaHmapTHOW
BIIQYKHOCTH.

MHorouncieHHBIE HCCAENOBAHHS H
NpPOU3BOACTBEHHbIA ONBIT [IOKA3bIBAIOT,
4TO C YBEJIHYEHHEM KOJMYECTBA pacTe-
HMH Ha e[AMHMUE [UIOWAIH 10 onpee-
JEHHOrO MpeJena ypOKaHHOCTh Kyilb-
TYp BO3pacTaeT.

HayuHo-uccnenoBaTenbCKUMH Y-
PEXIESHUAMU U1 KaKAOH MOYBEHHO-
KIMMaTUMECKOH 30HBI YCTAHOB/EHBI
BENUYHUHBI OMTHMAIbHOH TYCTOTHI
CTOSIHUS 3CPHOBBIX KYILTYp U B CO-
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BuH

OTBCTCTBHH C 7TUM PCKOMEH/0BaHbLI
COOTBETCTBYIOIIME HOPMbI Bbicesa ce-
Msit. B palioHax ¢ xopowuM ysiazHe-
HHUCM PCKOMEH/YeTCs K YOOpKe MMETb Ha
rexrape 44,5 MJIH. pacTeHUH NIUCHHLbI,
OBca, 03MMON pxH, 2,5-3 MaH. pacTe-
HUH AYMEHS, a B CYXOCTENHOH 30He — OT
1,5 no 2,5 mau.

B ycnosusx Cesepnoro Ka3zax-
crana, no naHHeiM M.K. Cyneiime-
HoBa (1991), ¢ yBenM4EHUEM HOPMBbI
BbICEBA SPOBOH [IWIEHHUb! [0 KPHMTH-
YECKOr0 ONTHMYMa YPOXKaHHOCTb MO-
BBIINAMACh, MOCJIE YEro CYHIECTBEHHO
He M3MEHSJIAch 40 KPHTHYECKOIO MakK-
CMMyMa, TOC/I€ KOTOPOIO CHHIKajlach,
a KPUTHYECKHH MMHMMYM Kosebaiics B
npeaenax or 0,5 1o 2,5 MIH., KpUTHYE-
CKHH MakcuMyM — 3,5-6,0 1 Gosiee MJIH.
BCXOXHX ceMsAH Ha 1 ra. [Ins 6osblueit
yactu CesepHoro Kasaxcrana (ymepeH-
HO 3acCYLINHBas — 3aCYLIIMBAA H CyXO-
CTEMHasi 30Ha) ONTUMAIbHBIH MHTEepBa
HOPM BbICEBA COCTABIAET 2-3 MIH., B
cyxod crenu — 1,5-2,5 MiH., B Jeco-
cTenH 2,5-3,5 MJIH. BCXOXHX CeMsH Ha
1 ra. BoiceBas ykazaHHOE KOJIMYECTBO
CeMsiH, MOXXHO JOCTUIHYTh ONTHMATb-
HO#H ryctoThl cTebnectos 170-230 pac-
TeHHH Ha | M? a7s ApoBOil MILEHMLBL,
A4YMEHS, OBCA, a 33 CYET MPOAYKTHBHOH
KYCTHCTOCTH MOXKET COPMHPOBATELCS 10
250-300 wr./M* NpOAYKTHBHBIX CTEONEH.

Pacyetr GHonornueckoil ypoxaiHo-
CTH MOKHO IPOM3BOAHTH HO (hopmyJie:

A S S

J == e
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10



rme YV, -
HOCTb, L/TA;

Y — 4icno pacTeHu, WT./m2;

Ilx — NpoayKTHBHas KYCTHCTOCTD;

3 — YUCIIO 3EPEH B KOJIOCE,

A — macca 1000 3epeH npu cTaH-
JapTHOW BNAXKHOCTH.

YpoxailHOCTb popMHUpyeETCs 3a cueT
HECKOJIBKHX CJIaraeMbIX — J3JIEMECHTOB
CTPYKTYpbl, CTE€MEHb BbIPAXXEHHOCTH
KaXJ0H U3 HHUX MOXET ObITb paznuy-
HOH, MOCKONIbKY MpH ci1aboM pa3BH-
THH OJHOTO CTPYKTYPHOIO 9SJ€MEHTa
ypPOKaHOCTH MOXET ObITH KOMICHCH-
poBaHa 3a cueT Oojee HHTEHCHBHOIO
pa3BUTHUA ApYrHx dneMeHtoB. Caeayer
YYUTBIBATb, YTO IEMEHTHI CTPYKTYpbI
ypoxas hopMHUPYIOTCS HE ONHOBPEMEH-
HO Ha pa3MYHBIX 7Tanax BereTauHH.
Ilo nanueiM M.K. CynelimeHoBa (1991),
apoBas MiueHdUa copra «CapatoB-
ckas-29» nmesna B 3aBUCUMOCTH OT HOp-
Mbl BBICEBA CEAYIOLIYIO MPOIYKTHBHYIO
KycTuctocTh: ripu 1,0-1,5 MiH. T BCxo-
AHUX CEMAH Ha | ra Mo mapoBoMy Ipej-
umecTBeHHUKY 1,93, mo crepHeBomy
1,77; nipu HopMe 2,0-2,5 cOOTBETCTBEH-
Ho 1,52 u 1,42; npu Hopme 3,0-3,5 co-
orBerctBerto 1,30 u 1,08, nmpu Hopme
4,0-4,5 min. wit. 1,16 v 1,04, U3mens-
JIOCh M KOMHUYECTBO KOJOCKOB B KOJNOCE:
npu HopMme Beicea 1,0-1,5 MaH Bcxo-
HMX ceMsH Ha | ra no nmaposomy npes-
UIeCTBEHHHKY 00pa30Basoch B CPeIHEM
12,2, npu 4,0-4,5 — 9,6, a KONH4eCTBO
3epeH B KOMOCE OBLIO COOTBETCTBEHHO
27,1 1 19,6 wr., a Macca 1000 ceMsH co-
OTBETCTBEHHO — 36,0 M 32,8 1.

Guonoruyeckas ypoxan-

Y KOPMOBBIX KYNbTYyp MCCIIEI0Ba-
TEAW MHOTAA MbITAOTCS CTABUTh 3HAK
paBEHCTBA MeX /1y HOPMOH BbiceBa, Iy-
cTOTOH cTebnecTos M ypoxaiHOCTbIO,
noApa3ymeBas fipy 3TOM, 4TO MnpH bosee
BBICOKOH HOpPME BBICEBA JIOJDKHO OBITH
Oonbllle pacTeHHil Ha eAMHUIE MoLla-
au. Ha caMom gene, B npupone B 3aBH-
CUMOCTH OT MOYBEHHO-KIMMATHYECKHUX
YCJIOBHH H, B IEPBYIO Ouepeb, OT YPOB-
Hs YBJIaXHEHHUA W oDecedeHHOCTH dile-
MEHTaMH MHHEpAJIbHOTO IIUTaHUs, AeH-
CTBYET BHYTPHBUAOBAs KOHKYPEHLHMS H
CaMOpEerynsALHs ryCTOTbl PacTeHHIA.

Onbitamu yctanossaeno (H.H. Mo-
»waes, 1985), uto camoperyasuus pes-
KO TIPOSIBJIAETCS Y KYJIBTYP, UMEHOIIHX
MOHWKEHHYI0O PCaKUHUI Ha HOpMY
BbICEBA, B YaCTHOCTH, Y MHOIOJET-
Hux TpaB. Cavope2yvisiyua 2vcmomol
pacmenuii udem 3da cyem @blnadentis
(O P i w3z cmeoaecmos u

i CHUA  RKVYCMUCcoemu,  VUeHbile-
HsA olnvecmeda ¢l i MHd IHOM
pacmeniii, Hpi Mo YONCALNOCIHTb
om yeernnuenss Hopsbsl gbicesa Cenisin
He Mmoiabko He sozpacinaem, d H(’]JE()K()
dance CHUNCAeniCH. YTO HarIAAHO MOX-~
HO MPOCNEAUTHL Ha MPUMEPE KUTHSAKA B
YCAOBHMAX €CTECTBEHHOro Bnaroobecrne-
ueHrsa. HopMbl BriceBa CeMsH MUTHSAKA
Ha KOpM M CEMEHa HM3ydyaauch B 00Jib-
1IOM HHTEpBaJie — OT 2 A0 14 MJIH. BCXO-
AHUX CEMSH, TO €CTh pPa3iIMuHe MEXIy
KpalHWMH BapHaHTamu ObL10 B 7 pas,
0[HAaKO YK€ K KOHLy NepBOro roaa
*KH3HH TPABOCTOS PaspbiB CY3HNCS 10
1:6, KOMUECTBO pacTeHHit Ha 1 M’ Ha
KpailiHux BapuaHTax cocTaBuiao 120
“u 598, a KycTUCTOCTb COOTBCTCTBEH-
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PAJAEN [1. ArpotexHiue OCHOBY

Ho 9 1 3,5, ta 2-3 rojax xusHu he-
3ABHCHMO OT HOPMbI BbICEBA OCTAjIOCh
Ha | M’ 1IOMTH OJMHAKOBOC KOIHYCCTBO
credneit — 1300-1500 wr, a npu Gosee
BBICOKHX HOpMaXx BbLICCBA CCMAH KOMUe-
CTBO I'€HEPATHBHBIX cTeOJsiei CHU3UAO0CH
Ha BTOpOM roay — o 606-908 u Ha
TpeTbeM — no 281-741. Makcumanb-
Hasl ypoxaHHOCTb Oblla noJy4eHa
npy wHpuHe mexaypaaui 30-45 cm ¢
KOJMUECTBOM TeHEPaTHBHBIX cTedned Ha
BTOPOM TOly >kKH3HH — 72-587 1 TpETbeM
— 565-610, npy MMHUMaNbLHON M3 H3Y-

LritaMy

YaCMbIX HOPM BbicCBa (2 MJIH. BCXOXKHX
cemsin Ha | ra).

[lpn xopowe#t BrarocobecrieyeHHO-
CTH TIPOLECC CaMOpEeryisludHd npoTe-
KAeT HC TaK KECTKO, OIHAKO OaXe NMpH
OpOLUEHHH YBEIUUYEHHE HOPMBbI BhICE-
Ba ceMsH ¢ 4 10 8§ MJIH OYTH HE NpH-
BEJIO K MOBBILICHUIO YPOXKAWHOCTH OT
CTYLIEHHS, B TO YK€ BpeMsA BHECEHHE
yAOOpeHU B pacyeTHbIX JA03ax obe-
crneymnso npubasky y JoLepHb! Ha 36,6-
47,1, y acnapuerta Ha 44,6-51,6, y kocTpeta
Ha 51,0-57,8 w/ra (tabn. 1.1).

Tabauya 1.1

Hpuéaeka YPoXHcan cyxozo eeuiecmea Mi020n1emuux mpae 6mopozo 2004 Hcu3Hu

3qeucumMocmu Om 3Q2YUL€HUR U BHECEHUR yt)oépenmi npu opowernuu, u/za

IIpubaBka Hopmbl BbiceBa (MJH. Jliouepna | Jcnapuer | Kocrpen | Kuruak
Ypoxas LIT. ceMAH Ha 1 ra) 6e3ocTbli
Ort 3aryuieHus 4.0 0,0 0,0 0,0 0,0
6,0 0,6 5,7 6,6 9,1
8,0 2,7 3,4 8,9 6,0
OT npuMeHeHHs 4,0 36,6 44,6 51,0 30,0
pacyeTHOR 103kl | 6,0 42,5 51,6 57,8 18,0
ynobpenuii 8,0 47,1 48,1 51,1 252

MHoroneTHHe TpaBbl B 3aBHCHMO-
CTM 0T BiaroofecrneyeHHocTH Kk 3-4
ronam >KHM3HH B TIpoliecce caMoperys-
UMK FycTOTbl cpOpMMpOBaHd NMPHMEp-
HO OJHMHAKOBOE KOJHUYECTBO PACTEHHH
Ha €IMHULY IUIOLAAH, @ HOTOMY CylLle-
CTBEHHOH mpubaBKU ypoXKas OT YBeJH-
YEHHs HOPMbI BbICEBa HE MTOTYYEHO.

Y KkyKypy3sl U cOPro cnocoOHOCTH K
CaMOPETYJIALIMHI FYCTOTHI MOYTH HE HPO-
ABAETCA, a MOTOMY MNpH YBETHYEHHUH
ryctotsl ¢ 60 no 180 Thic. pacTenuii Ha
rE€KTape NMPH XOPOLUEM YPOBHE YBJIaX-
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HeHHs MpubaBKa ypoxas OT 3aryiueHHs
LOCTHraja B 3aBUCUMOCTH OT BHECEH-
HBIX 103 ynoopeHuit ot 32 no 183 wra
3eneHoi maccol (H.M. Moxaes, 1969;
A.H. Moxaes, 1990).

Takum obpa3oM, HopMma BbiceBa ce-
MSIH MHOTOJIETHHX TpaB H MonydyaeMoe
KOJIMYECTBO PACTeHHH HA COUHHUIIE IIO-
a1 He BCEraa HaxomATcs B NpAMoi
3aBUCMMOCTH, MOCKOJBKY B TPaBOCTO-
AX OCHCTBYET 3aKOH CaMOperyisuHH
TYCTOThI, W, YEM BbIllIE 3aTyLIEHHOCTh
IOCEBOB U 4eM 0oJiee XECTKHE YCI0BHA



PA3[] oTex

Mo BIaroo0ecneyeHHOCTH, TEM HHTEH-

CHBHEE NPOTEKaeT ITOT Mpouecc.
lIpoyecc cavopeyvasyuu ocvujecn:-

GIAEMCSL He MOIbKO 3a cuenl Bhlpas-

HUBUHUA Koauuecnisda p(l('l?l(’llllfl 8HE

3AGUCHAOCHIL OIN HOPM BBICEBA. HO 1
CVIYECBEHIIO20 UIMEHEH . mos
CIPYENIVPBL YPOJICAA.: Ce KO-
10cbe8, 00008, CeMstii 6 HU. CHb
NPOAGIIOMCH BhIPAOOMUEL po-
yecce IBOTOUUU CEOLCNIE ait,
HaNPaBICHNbIE HU COXPAHE dd, d
8 DOTEE UZPENCENHBIX PIPUBOCINUAN Y PO~

HCARHOCMb CEMSIH KOMNCHCUPYEMCH 3d
cyent popMuposanisl Ha KulicooM pac-
meHuw O0AbIECD UX KOYCCHIEA.

6.3. Meroanka pacuera HOPMbI
BhLICCBA CEMHH
1104 OITHMAALHYIO 1 YCTOTY
cTebaccron (1pasocion)
IPH SIPOT PAMMHPOBAHItH Y POKACH

PaccunrtbiBass HOpMy BbiceBa ce-
MSH IS OfIPCAEJICHHOrO MOoJst, Cleny-
€T Y4MTbIBATh 3aMackl NPOAYKTHUBHOM
BJIarH, YCJIOBUSA YBAXKHEHHUS B TEUCHHE
BEreTallMOHHOrO MepHoaa, MI0A0POIHE
TMOYBbI, 3aCOPEHHOCTb W JIp. (haKTOPBbI
— 970 TpebyeT OobLINX 3HAHHI H yMc-
HHH arpoHOMa, MOCKOJbKY OT ['YCTOTbI
cTebnecTos (TPaBOCTOS) 3aBHCAT OCO-
Oettocti  opMHpoBaliHS  TUIOLIAMH
JIUCTOBOH MOBCPXHOCTH, oTOCHHTE-
THYECKOrO MOTEeHIHaNa, YHCTOH Npo-
NYKTHBHOCTH

(I)OT()CH HTE3a 110CCBOB

Bl W N[ WDOBaHY

KYNBTYpbI, COPTA, @ B KOHEYHOM HTOrE
— YPOXXalHOCTH NPH BO3MOXHO MUHH-
MaJILHOM PacXxo/ie CEMSH.
OnTuManbHble 3HAYEHUs] ITHX I10-
KazaTened HaxoosTcsl B MpPAMOM 3aBu-
CHUMOCTH OT YCIOBHH YBNaXHEHUS, T.K.
ONTHMAaNbHOH MJOUIAAbI0 JIMCTOBOH
MOBEPXHOCTH CAECAYET CHHUTATh TaKYlo,
KoTopas obOecneyuBaeTCs BRAroW mMo-
4BBI JUIS HOPMAQJbHOIO TNpPOTEKaHUsA
npouecca TpaHCIIUpaUuM [OCEBOB,
HHa4ye I‘OBOpﬂ, yeM xy)Ke Bnar006ecne-
4EeHHOCTh, TEM MEHblIE AO/DKHA OBbITH
Iom@ans JIMCTOBOH IMOBEPXHOCTH, a
3HAYMT, MEHbLIE U TYCTOTa cTEbNECTOR
(TpaBOCTOA) B pacHETE HA €AWHHLLY IUIO-
waad. CnpaBeUIMBOCTH paau ClienyeT
OTMETHTb, YTO OIIMOKH arpoOHOMOB B
ompeAeNeHHH HOPM BbICEBA KYNbTYp
HEepeaKo BLIMpaBisAeT cama npupoaa: y
psAaa KyJAbTYp MpH 4pe3MepHOM 3arylie-
HHH TIPOHCXOOUT BbimazcHue (rubess)
pacTeHuH, pacTCHHS XyXKe KYyCTATCH,
MMCIOT MCHBUIYIO MacCy W T.A., H, Ha-
000pOT, B M3PCKCHHBIX TPABOCTOAX
KOIPHIIMEHT KycTHECTOCTH BbIlIE, TO
€CTh MPOHUCXOANT NPOLIECC CaMOpEryns-
UMK ryctothl ctebiccros 1 hopmupo-
BANME [UIOUIA/H JIHCTOBOH NOBECPXHO-
CTH MNOCCBOB B 3dBUCHMOCTH OT YpORus
yBJADKHEHHA H Apyrux caxtopos. B
MHTCHCHBHOM 3CMJIC/ENNH BO3NAIATh
HAJICH/Ibl HA CCTECTBCHITY IO PETYNAIIIO
IYCTOTbI HU B KOCM Cllyqae He CACAYCT,
HOCKOJIBKY JTO [IPHBOJINT K HCIIPOH3BO-
JHMTENBHOMY PacXojly CeMsH, a, Cie/lo-
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BaTE/IbHO, JICHCKHbIX CPEICTB, U CHH-
WEHUIO YPOIKAHHOCTH KYJIbTYPbI.
; JCMECHIIBEY VULOBUAX HPU-
HOGHBIY MM}
‘CANBH
HIUVIO
Moo bd

( H On-
Wibli) P 1NV CHC CC M.

[lepeblii stemod OCHOBAH Ha MoONy-
YEHHBIX OMNbITaX W PEKOMCHAOBaHHBIX
HayUHbIMM  YUPEXKACHHAMH CpPEedHHX
nokasarenei 105 30Hbi, 00nacTH, pano-
Ha HOPMbI BbICEBA B MJIH. LUT. BCXOXHX
cemsaH Ha | ra (ko3dduLHeHT BbiceBa
ceMsH). 3a MHOrMe ToAbl Hay4HBIMH
YUPEXKACHUAMH PErHOHOB (WHCTUTYTHI,
OMBITHBIE CTAHLHH, CEJIbXO3HHCTHTYTHI
1 Nip.) 6blna mpoBeieHa Macca MOJIEBbIX
OMBITOB € KYJALTYPAMH U COPTamH, 1pH
TOM M3YHYEHHE HOPM BbICEBA CEMSH
HEpPEeAKO OCYUIECTBIAIOCH B OOIBIIOM
Juana3oHe, HanpuMep, ot 1 no 10 mMiH.
IIT. BCXOKUX ceMAH Ha | ra, mpu 3Tom
yCTaHaB/AUBAETCSA, NPH KAKOH W3 M3y-
YEHHBbIX HOpPM BBICEBA MONyYeHa camas
BBICOKAs YPOXaHHOCTh, HA OCHOBAHHM
4ero MAalTCs PEKOMEHAALMM IPOHU3-
sBoacTBy. B mpenenax Cesepuoro Ka-
3aXCTaHa, HanpuMmep, PeKOMeHIyeTcs
BbICEBATh UMEHb Ha | ra ot 2,5 1o 5,5
MJIH. BCXOXKHX CEMSIH, NPH 3TOM [UIA 3a-
CYLLUTHBBIX PallOHOB — 2,5-3,5, npH nyy-
uem yBrnaxxeuud ot 3,0 go 5,5. Aua-
JIOTHYHBbIE PEKOMEHJAUHH UMEIOTCA Mo
BCEM KYJIbTYPaM, arpOTEXHHKa KOTOPBIX
M3NIOKeHa B y4eOHMKaX MO pacTeHHe-
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BOJCTBY, KOPMONPOU3BOACTBY U APYIHM
JIACHHTIMHAM.,

Jns nepecueta 3T0ro nokasarens Ha
BCCOBYIO HOPMY BbIC€BA CEMSH B KI/ra
Oepercs pekoMmeHayeMas Hopma ce-
MsH B MJH. iT./ra, Macca 1000 ceMsiH u
HX NOCEBHAas NTOAHOCTh.

_ M 4-100

Iir

H

rie /{_— HopMa BBICEBA CEMSH BECOBas,
Kri/ra;

M — pexomeHnayeMas HopMa BbiceBa
B MJIH. WIT. ceMsAH Ha | ra (kosddum-
€HT BbICERa);

A — macca 1000 cemsH, r;

IIT" — moceBHas rogHOCThL CeMsH, %.

Ilpeumymectso 3TOro Meroma —
IpPOCTOTa pacyeTa, a HEAOCTATOK B TOM,
4YTO HE YYMTHIBAKTCH YCIOBHS, BAUAIO-
LIME HA TI0JIEBYIO BCXOXKECTh CEMSH, Bbl-
KUBAEMOCTb H COXPAHHOCTb PaCTEHHH
B TEYEHHE BEreTallMOHHOrO MEpHOIa,
TO €CTb POJIb arpoHOMa B YHpaBIeHNH
npoueccoM GOpMHpOBaHMA cTEdNECTOs
U YpOoKaliHOCTH MOYKHO Ha3BaTh MAcCHRB-
HOM.

Bmopoti memoo npenycMaTpHBaeT
ornpeneseHne BeJIMUHHBI ONTHMALHON
IyCTOTHI CTEOAECTOs C yHETOM BCeX MOo-
Kaszarenel, BIUAIOIIUX Ha GOpMHUPOBa-
HHE KOJIMYeCTBa pacTeHHil k yOopke,
BHOCHTCS [POrHO3WpyeMas MONpaBka
Ha TMOJIEBYI0 BCXOXECTh CEMSAH, CO-
XPaHHOCTL DPACTEHUH, a TaKXe Mno-
CEBHYIO TOAHOCTL ceMaH. [IpuMenu-
TENBHO K CKIIAbIBAFOLIMMCS YCTOBHAM
BECHBI I/l KAXIOTO MOMS, KYAbTYpBbI,



PA3SNEN Il ArpoTexHudeckue OCHOBbI W NPAKTW

COpTa B 3aBHCHMOCTH OT YBIAXHCHHS,
YPOBHSA arpOTEXHHKH Yxke He WadnoH-
HO, KaK B EPBOM CJTy4ae, MOAEIUPYIOT-
€Sl YCJIOBMS POCTa M NPOTHOZHPYIOTCS
BEJIMYHHBI MOMEBOH BCXOXKECTH CEMSH
H COXPaHHOCTH pacTeHHH. DTOT METOX
MO3BOJIAET MOJYYaThb ONTHMAIBHYIO
npea1yOOpoUHyI0 TYCTOTY cTebrnecTos
(TpaBocTOsl) nMNpH  MHHHMAalbHOM
pacxofie CeMsH Ha MoceB, NpH 3TOM
pPacTCHHA MOTYT MAKCHUMAasbHO MpO-
ABHUTH CBOU OHONOrHYecKHe ocobeH-
HOCTH, B YaCTHOCTH, CMOCOOHOCTb K
KYLIEHHIO, CBOAA [0 MHHHUMYMa MEX-
BUIOBYHD OOpbOy M caMOperyastuio
TyCTOTHI, TMbeb pacTeHUH, yXyalleHHE
COOTHOUICHHS MOKa3aTelieil 31eMEHTOB
CTPYKTYPbl YpOKas H Jp.

[Tpu pacyetax HOpM BbICEBA €ECTh HC-
KOTOpbI€ 0COOEHHOCTH A1 KOPMOBbBIX H
3ePHOBBLIX KYJbTYP.

Hpu pacueme nopyinl shicesa cesin
ROPMOBBIN KYUBINVY 17100 ONMUAMATHINIO
svemomy cmehiecmost  (Mpasocnos)
II(’()(,;.\'()()H.H() HCXOOUML 13 MO, YImo
cmefiaecmalt  (mpagocmott)  Kyanimypil
¢ ORMUMAALION  YCMomolt  c1eovem
CUNMAMb NPT BIAROCO KOTHYC
CMBA PACMCHNT 1 COUNYe N10uaon,
Komopoe obecnenugaent ¢ onpeoeien-
HBIX KOUKPEMUKIX VCTORNAN  pocin i
pazsumie pacmeniin i hopsposanie
MUKCHMAABIOMO YPORIS VPONCATNOCINN

JUts noaydeHus MaKCHMalhHO BO3-
MOXCHOTO YPOBHS YPOXKAHHOCTH € Yuc-
TOM BJIAro00CcneycHIOCTH, aIPOTeXIN-

“KWE NPUEMBI NPOTPMMUPOBAHHR Y|

KH H IpYrux (akTopoB ClenyeT 3apaHee
ONpeneiuTh ONTHMAIbHYIO A CKJIa-
JBIBAIOUIUXCA  KOHKPETHBIX  YCIOBHIi
npenybopoOUHYIO TYCTOTYy CTebnecTos
KYALTYPbl HJIH TPYIINBI KYJBTYp, BO3E-
ABIBAEMBIX B XO3AHCTBE.

KaxaoMy arponpou3BoACTBEHHHKY
cienyeT BecTH HaOaoaeHHMs W Haka-
IUIHBATb OMbIT MO OLEHKE BIHAHHA BCEX
3/IEMEHTOB TEXHOAOrHH Ha (dopMuUpo-
BaHUE 3JIEMEHTOB CTPYKTYpbl ypoxas
U YPOXKAWHOCTH 3a BECh MEPHOI «OT
CEMEHM H JI0 CEeMEHH», B TOM YHCIe
TIOJIEBYHO BCXOXCCTh CEMsIH, BbIKHBAC-
MOCTb H COXPAaHROCTb PaCTEHHH B 3aBH-
CHMOCTH OT 00eCne"eHHOCTH KYJIbTYPbI
BJIATOH, MUILEH, 3aCOPEHHOCTH, CPOKOB
nocesa, IyOMHbI 3aJeiKH CEMSH, a
TaKOKe rycrore crebnectos (TpaBocTos),
NPOAYKTHBHOH KYCTHCTOCTH H Ap., 00e-
CMIEYHBAIOLIIX B CKIAAbIBAIOUIHXCA
YCIOBHAX YpOBEHL YypoxaiiHocTH. B
KAUECTBC HCXOMHBIX JAHHBIX IS pacue-
TOB ONMTHMAJbLHOI I'ycTOTH cTebnecTos
KOPMOBBIX KYIbTYD MOXHO BQCHONb-
30BatbCca 0000IEHHBIMI MaTephana-
MH, TIOMYUYEHHBIMH B IONICBLIX OMbITAX
H NpOU3BOACTBEHHBbIX ycnosnsax Ce-
Beprioro Kazaxcrana (H.H. Moxaes,
1985, Tabsn. 1.2).

B Tabnuite nudphi nankl ¢ onpejie-
JICHHBIM  HHICPBAJIOM, YUHTBHIBAA, 4TO
MAKCHMaILHOIO KOJIHYCCTRA PACTCHHI
CNeAYyCT AOCTHUTATHL LIpH Nyulieii Bia-
1000eCICICHBOCTH 1 BLICOKOM YPORHC
arpoTEXHIKI,
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Tabnuya 1.2

Onmumanvnas (npedybopouias) zycmoma pacmenuis KOpMOEsIX Kyasmyp,
00ecne uBarIAR MAKCUMAIbIbLE YDOBENL YPONCARNOCMYU RPU 8030eAbI8AHUY

na kopm ¢ Cesepnom Kazaxcmane, wum./m’

KyabTypbt Yposenb BiaroobecneyeHHOCTH
opoleHHe HIH Xoponiee 6e3 opouseHHs H IIPH YAOB.1eT-
ecTeCTBEHHOE YBJaKHEHHE BOPHTEJIBHOM YBJIaKHEHHH

MHoronceTHHE TpaBbl Ha 2-4 rojgax MU3HH
Jlouepra 80-100 60-80
Scnapuer 90-100 70-100
KocTpeu 6e3ocThiit 120-160 100-120
AKHTHAK 60-90 60-90

OnHoneTHHe TpaBbl
CynaHckas Tpasa 110-140 100-120
Osec, Morap H ap. 200-300 150-200
CHJI0CHBIE KYIBTYPHBI IIDH LIXPOKOPAAHOM criocofe rnocesa

Kykypy3a, nogconHeuHux | 15-18 8-12
Copro 35-40 15-25

[Tpu Bo3aeNbIBAHMY HA CEMEHA MHO-
roneTHux 06000BBIX TpaB (aIOLEpHa,
3CMapLeT, AOHHHK) CEyeT BhICEBaTh
LIHPOKOPAAHBIM crocoboM (45-60 cm),
obecneyuBas Ha 2-3 rogax xu3Hu 10-20
IUT. pacTeHHil Ha | M°, 3MaKOBBIX TPaB —
LIHPOKOPAAHBIM criocobom (30-45 cm),
nobuBasch mnolydyeHHs Ha 2-3 ropax
#u3Hu 30-60 wT. pacTeHun, cyaaHCKoH
Tpasbl 150-160 wrt. Ha | m°.

ITpu GnaronpusATHBIX YCAOBHSAX Bia-
roo0ecneyeHHOCTH 3TOT 1OKa3aTelb
JOKeH OBbITH Bblllie, IPH Hebmaronpu-
ATHBIX — HHXKE, HO B IIPEAENax yKas3aH-
HOTO WHTEpBaJa, K KOTOpOMY cieayetr
BHECTHM MOMPABKY Ha NOCEBHYIO TOl-
HOCTb CEMsH, MOJIEBYI) BCXOXKECTb H
COXPaHHOCTB pacTeHMH (NOTEpU pacTe-
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HUH, BO3HUKAIOILME O PA3HBIM IPUYH-
HaM B T€4EHHE BEre¢TaLlHOHHOIO MEPHO-
J1a IIpH YXOJE 3a [I0CEBaMH).

HopMma BbiceBa CEMsSH KOPMOBbIX
KyJIbTyp (B MAH. LIT./Ta) MOXET paccyu-
THIBATHCSA 1O (hopMyIIe:

M= 12 -10;-10000

p

H

rie M — HopMa BBICEBA BCXOXKHX CEMSH,
MIH. WT./Ta;

P_— ontumanbHOE NpeaybopodHOe
(npoekTHOE) KOMHYECTBO pacTeHiH,
wt./m? (cornacHo Tabn. 1.2);

B~ BbDKMBAEGMOCTb pactenuid, %
(Tabn. 1.3).

10000 — nepecuer ¢ 1 M> Ha | ra.



Jlanee, B3jAB Moka3aTejlb MaccChl
1000 ceMsin ¥ caenaB MOMNpaBKy Ha
[OCEBHYIO TOAHOCTH CEMSIH, MOXHO
BBIYHCIIUTL BECOBYH) HOPMY BbICEBa
{Kr/ra) mo MeTOIMHKe, H3JOKEHHOHN aa-
nee.

[ToneBas BCXOMECTL CEMSIH MOJNEBBIX
KyJbTYP 1 0COOEHHO MHOTOJIETHHX TpaB
ObIBaeT 3HAUMTENLHO HHXE J1abopatop-
HOH, MO3TOMY H3yUEHHE BO3MOXKHOCTEH
COKpAllleHHsl pa3pbiBa MEXAY ITHMH
NoKasaTeJIIMH UMeeT O0MblIOoE MPAKTH-
4eCKO€ 3HauYEHHE.

Tabauya 1.3

Cpemme 3HAUEHUA NO1€60U 6CXONHCECU CEMAH
U coxpannocmu pacmemu? 6 3AGUCUMOCIU OM YPOBHA AZPDOMEXHUKI U yCJTOBlH}

ye.1axcuenun, %

Kyabrypa [Moneras Bcxo&ecTh ceMsM CoxpaHHOCTB pacTeHHH
Kykypy3a 70-90 80-95
[Moaconneynux 70-80 80-95
Copro 60-70 70-90
JlrouepHa 25-60 85-95
cnapuet 40-80 90-95
KuTtHsk 25-50 60-90
CynaHckas TpaBa 60-70 80-95

[lonyuyeHHble B OMbiTax MaTepHabl
HO [0JIEBOM BCXOXKECTH CEMAH MHOIO-
JIETHUX TpaB B 3aBHCHMOCTH OT MpH-
€MOB arpoTE€XHUKH /130T BO3BMOXHOCTh
[IPH peLleHHH 3a]aud MoayuyeHus 3a-
JAHHOTO KOJIHYECTBA pacTeHHH BHOCHTD
COOTBETCTBYIOLIHE TIONPABKH K HOpME
BbiccBa. MHOTrOUYHCAECHHLIMHU OIbITAMH
M HaOMoNeHHUAMH YCTaHOBIEHO, YTO
nojieBas BCXOXKCCTL CEMSAH KYKYpYy3bl
Ha 20-50% Huxe naboparopHoii, a Bbi-
MHBAEMOCTb pacTeHuid coctasisieT 60-
80%. DT nokasaresin 3aBHCAT OT Cpo-
Ka ceBa, KauecTBa MOJATOTOBKH MOUBHI,
riyOHHBI 3aCNKH CEMSH, TOCEBHBIX
KayecTB ceMaH. COXpaHHOCTb pacTCHHH
KYKYPY3bl BO MHOI'OM 33BHCUT OT yMe-

HUS NPaBWIbHO MPUMECHATb CHUCTEMY
yXo[a 3a MOCeBaMH, B YaCTHOCTH, 6o-
pOHOBaHHE MO BCXO4aM, Ky/lbTHBaLMA
MEXAYPANHH, NPH KOTOPBLIX HEPC/KO
yHuutowactes ao 20-35% pactenui ot
MOJAYy4YEeHHbIX BCXOA0B.

B cpenHeM MOxkHO cuuTaTh, 4TO NpH
€CTECTBEHHOM  YBIXHCHUH  110/1eBas
BCXOXMECTb CeMsAH koncOnercs B MHTCp-
Basie: y Kykypy:sbl — 50-70%, cymaHckon
TpaBbl — 60-70%, moucpusl — 10-60%,
cnaptiera — 40-80%, w»irnska — 25-
50%, koctrpeua 6eszoctoro - 20-45%,
TNPH ITOM Yy MHOTOJICTHIX TPaR ona 1o-
CTHraeT CBOCro MAKCHMYMA 1P [OCCRE
B PAHHEBCCCHHHC H NO/IBHMHHC (Y 31a-
KOBbIX) CPOKH, MOCKOJIbKY B 3TH CPOKH
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HAHJIY'HIIHM OOPA30oM pelnacTes 3ajaqa
JA/1CIIKH CEMsIH BO BJIAXKHbIIA CTI0M 1104BbI,
APHHAMAsE BO BHUMAHUC, YTO ONTUMAJIh-
Has 1yOHa 3a1CIKH CeMAH TpaB 2-3 cM,
NpH  BO3AC/NBIBAHHKM Ha OpOLIAEMbIX
3EMIISIX [101EBAs BCXOMECTL CEMAH [10-
BbHIIANACH Y JtolepHb! — 10 40-60%.

Jns TennontoOnBbIX KyAbTYp — Ky-
Kypy3bl, CyAaHCKOH TpaBbl, COPro, Mo-
rapa, npoca ¥ pyrux Hauaydilie no-
Ka3aTelu [O0JIeBOH BCXOXECTH CeMsH
JNOCTHTAOTCS NpH MPOrPCBaHHH MOYBBI
Bbite 10-15 °C v nocese Bo BTOpOIi mo-
JIOBUHE Masi — HayaJie HIOHS.

Hra 3epuoesblx Kyabmyp HOPMY BBI-
CeBa ClelyeT pacCYHTLIBATH, HCXOMA
M3 ONTHMAanbHOTO CTebnecTos Kylb-
TYpbl k yOopke Ha 1 M, mpUMeHHTENb-
HO K KOHKpeTHO#H 30He. [loka3zarens
IpOrpaMMHpPYEMOTo ONTUMANBHOTO
ctebnectos ciaenyer GpaTb ¢ yuyeToM
NIQYBEHHO-KJIMMAaTHUYECKUX  YCJIOBHMH
XO3SHCTBA M MpPeALIECTBEHHHKOB. [1pu
pacyeTe  CleAyeT  CIpPOrHO3HPOBATh
TIOJIEBYIO BCXOXKECTh CEMSIH, BbDKHBA-
€MOCTb PACTEHHH, NMPOAYKTHBHYIO KY-
CTHCTOCTb C y4€TOM (aKTOpOB, BiHS-
IOLIMX Ha 3TH MOKA3aTeNH, U MOCEBHBIX
KayecTB ceMsH. Pacuer ans 3epHOBBIX
KY/IbTYp MOXHO MpPOM3BECTH 10 (Oop-
Myne, npeanoxeHuoit M.C. CaBUukum
(1973):

C- 4100
KB

rie H — HopMa BBICEBA, KI/Ta;
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C - xonnyectso crebneit k ybopke
na | M%, wr;

A — macca 1000 cemsH, r;

K - nipoiayKruBHas KyCTHCTOCT;

B — noka3zarelib BLKHBaEMOCTH pac-
Teuuit, %;

[1l" ~ nocesHas rogHoCTh ceMaH, %.

[TpoayxTuBHas KycTHCTOCTb SpO-
BbIX 3epHOBBIX XJc60B B CeBepHOM
KazaxcTaHe HaxoauTcs B CpeAHeM B
npenenax — ot 1,2 po 1,3, c koneba-
HUAMH B Pa3M4HbIC TOJbl Ha pPa3HbIX
MONAX B 3aBUCHMOCTH OT YBJIAAKHEHHS,
Mpe Nl ecTBEHHUKOB, TEXHOIOTHH, KYJb-
Typsl, copta — ot [ no 2,5-3,0, monesas
BCXOXecTh ceMsiH B cpeaneM 70-90%,
BbDKHBAEMOCTh pacTeHuil — 65-70%,
¢ xonebannaMu — ot 50 g0 85%.

OnruManbHas BeJIMYMHA  KOJHYe-
ctBa ctebneii (C) 3epHOBBIX KYIbTYp
nepea yOOpKO# B mpenenax pervoHa B
33aBUCHMOCTH OT BJIAaro00€CMeYeHHOCTH
moxet konedarses ot 200 no 360 wr/
M2,

B mnpaxtuyeckoit pabore kaxaomy
arpoHOMy CJIeAyeT HaKamiHBaTh C06-
CTBEHHbIC HAONIONCHHA 110 YKa3aHHBIM
BonpocaM, 4yTobsl 3aTeM BronHE 060-
CHOBAHHO [UIS KaXIOTO MO ¢ Y4eTOM
BJIar000ecneyeHHOCTH, KYJIbTyphl, CO-
pTa, 3aCOPEHHOCTH, MJIOXOPOAHS, YPOB-
Hsl arpOTEXHHKH, CPOKOB IOCEBA H ApY-
rHx (HakTOpoOB AENaTh pacyeTbl HOPMBI
BbICEBa MO/ POrPaMMHUPYEMYIO IyCTO-
Ty crebnecTos.

Jis pacdera onTUManbHOHN IyCTOTBI
cTe6ecTos KOPMOBBIX KYIbTYP MOXHO



BOCIOJIb30BATHCA pa3pa60TKaMM, 1noJjy-
YEHHbIMH Ha OCHOBAaHHUH TMPOBEACHHLIX

MOJEBbIX OMBITOB, MpPEACTABICHHBIX B
Tabnuue 1.3.

Pa3zpaboTka TEOpPETHYECKMX OCHOB
MONly4YeHUsi ONTHMaNbHOH npenydo-
POYHOM I'yCTOThl H HOPM BBICE€BA CEMSAH
— OAMH M3 BAXHBIX BOMPOCOB IPO-
TPpaMMHPOBAHUA YPOXKAEB, MOCKOJIbKY
pellieHHe STUX BOMPOCOB MNO3BOJSAET
A1l KOHKPETHbIX YCIOBHH B KOHEYHOM
utore ¢hOpMUPOBATH MOCEBbI C JTYHLIH-

MH TMapaMEeTpaMH Ijo1iaau JIMCTOBOM

JloCTHrHYTb AMS KaX10# KyNbTypbl
B KOHKPETHBIX MO4YBCHHO-KINMaTHYe-
CKHMX YCIIOBHAIX ONITHMA/IbHO#M npeay6o-
POYHON TYCTOTHl cTEONECTOst — 3HAYMT
NOTYYHTh MAKCHMAIBHBIH ypoxail npu
HaWMEHbBIIEM pacxode CeMsH, a B KO-

NOBEPXHOCTH,  (DOTOCHUHTETUUYECKOTO
HEYHOM MTOre NPH MMHMMAlIbHBIX 3a-  MOTEHIMANa, YUCTOM MPOAYKTUBHOCTH
Tparax TpyAa ¥ MaTepuasibHblX cpencTB.  doTocuHTE3A.

K()HTp(hinble BONPOCHLI

1. Kakuce ocHOBHBIC TpeOOBaHUA NMPEABABNAIOTCS K MOCCBHbIM KaueCTBAM CEMAH KOPMO-
BbIX KynbTyp? KakoBbl nokazareny KOHAULMOHHOCTH ceMAH?

2. Y10 Takoe «noceBHas FOAHOCTL CEMAH» U METOAUKA ee onpeaencHus?

3. Tlonepast BCXO/KECTh CeMAH. 3HaYCHHE U METOAUKA €€ OTIPEIACNCHUS.

4. KaxkoBbl OCHOBHBIE pa3inuys MEXIy NoNeBoit 1 iabopatopHon BexokecThio? 1y TH ¢
OCHOBHBIE arPOTEXHHUYECKHE TIPUEMBI, COCOOCTBYIOLINE COKPAILEHHIO ITOTO PA3pPbIBa.

5. Y10 Takoe «COXPAHHOCTb) W «BLIXKHBAEMOCTbY PACTEHUH, METOAMKA UX OTIpPEeeNEeHHS
1 OCHOBHbIE APPOTEXHNUECKUE NIPHEMBI, COCOOCTRYIOLILME MOBBLILIEHWUIO YTUX MOKa3zaTenei?

6. lonsTre 06 oNTUMANBLHOMN YCTOTE CTEONECTOS pazHbIX KYAbTYpP. E€ 3aBHCUMOCTS OT
(aKTOpOB BHELIHE CPe/b! H 1104BEHHO-KIIMMATUUECKUX YCIOBU.

7. OcHOBHbIE METOAbI PACYETA HOPM BbICEBA MONEBHIX KYIALTYD, NPHMCHAEMbIE B HACTO-
AlEee BpeMs.

8. KakoBa MeToaMKa pacyeTa HOPMbI CEMAH TOA MIAHUPYESMYIO (OIITIHMANbHYIO) pen-

yBopouHylo FYCTOTY € YYeTOM TNOCeBHOW FOJIHOCTH CCMAH, UX TIONCBON BCXOXCCTH W CO-
XpaHHoCTH pactenuit?
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OBb # NPAKTHUECKHE APUEMB ADOTPAMMIPOBANIS YPOXaes

[naBa 2. TEOPETUYECKOE
OBOCHOBAHHE METOA0B
PACUETA 403 V1OBPEHUH
noja
3AMIPOrPAMMUPOBAHHBIHA
YPOBEHb YPOXKAHHOCTH

2.1. OcHoBHOe HanpaB/eHHe
B pacueTax 103 yiobpenni

Pazpabotka cuctemsbl ynoOpeunii ¢
YUETOM TUIOAOPOAUS TOYUBHl SIBIAETCA
OIHHM H3 NPHHUHIIOB MPOrpaMMHPOBa-
HHs YPOXaWHOCTH. B peuieHun 3anad,

BA3AHHBIX € MOIYYEHUEM 3a1aHHOTO

AIPOTrPAMMHUPYEMOFO  YPOBHA ypoxali-
HOCTH. © OBaHHEM METOIIOB pacye-
H np HHEM ONTHMAaNbHbIX 103
. HeoOxoauMo cobmoaats

yIOLL L} 10BHS:
1) MEOPUINL  ROMPEOHOCU
pucmeuu[{ & RUMAMETBHBIX BCU{CCINBUN

Q1 HOAVUCHUA 3ANPOSPAMMUPOBANNHOZO
YOBHA ainocmi;

umb coxpanenue it 0dan-

Herint 108bidene  Jhihexmuanoco

RACDOPOOUR NOYESI;

3) uckwouums  zacpaznenue  yoo-
Openusiyie 6000eM08, ZPYHMOBHIX 600
1 M.0Q., UOECNEUMb OXPUHY OKPYICAIO-
ugeir cpeosl.

B HacTosuwiee Bpems umeercs aBa
OCHOBHBIX HarpaBJeHHs B pacyeTax 03
yA0OpEHHiA.

llepsoe nanpasnenie OCHOBLIBAETCH
Ha pe3yasTaTax NojIeBhIX OMBITOB, NPO-

BE€ACHHBIX B KOHKPETHBIX YCIOBUAX Ha
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THIHYHBIX A1 ITOTO PErHOHa Novsax,
B KOTOpbIE MOCAE YTOYHEHHS arpoxXH-
MHYECKOTO COCTaBa MOUBBI BHOCATCS
COOTBETCTBYIOLIHE TIONPABKH K BHOCH-
MbIM 03aM ya00peHHi. DTo Hanpasie-
Hue 610 obocHoOBaHO pabotamu [1.H.
[Ipsnumnnkopa, A.B. Cokonosa, C.B.
Ilep6st, TL.T. Haitauna, A.I. Jlosapetko
W IpYTHX.

[lpn BHeceHMH COOTBETCTBYIOLINMX
NoTpaBoK yaaercs H3bexarb rpyobix
OWMOOK, ONHAKO HE BCEraa BO3MOX-
HO 100MThCA MakcHManbHoro 3gdekra
OT BHOCHMBIX YROOPEHHH, MOCKONbLKY
HE YYHTHIBAETCA JEHCTBHUTEIBLHO BO3-
MOXHBI YpPOBEHb YPOXXaHHOCTH 110
JMMUTHpYIOLIEMY GakTopy — BJIaroo-
6ecneyeHHOCTH, HENOCTaTOYHBIH YueT
1 3GOEKTHBHOIO MJIOAOPOAHA MOUBbI.
CpenHue 103b1 yA10OpeHHH yCTaHABIH-
BAKOTCA YHCTO IMIOHPHUYCCKUM TIYTEM,
NOCKONILKY [UIf OfpelefeHHsl ONTH-
MaJIbHOrO KOMMuecTBa a3oTa, ¢ocdopa
M Kamns, HeoOXOAMMOro onpejesneH-
HOIf KynbType, noTpebyercs nocTaBuThH
OMBIT C OFPOMHBIM KOJIHYECTBOM BapH-
AHTOB ¢ Y4eTOM pa3HblIX ypoBHEH 3(¢-
($eKTHBHOTO IOROPO/ANS MOYBLI M BJd-
roofecneyeHHOCTH OCEBOB H .

Bmopoe nunpasienue npemycma-
TPHBaET pacyeT 403 ynobpeHHii, ncxoas
U3 NOTpeGHOCTH B MNMTATEAbHBLIX BeE-
WIECTBAX MO/ NPOrPaMMHUPYEMBIH YPO-
BEHb YPOXXaHHOCTH, C Y4ETOM BbIHOCA
MUTATeNbHbIX BELIECTB C OCHOBHOH M
nobo4yHOH NpoAyKLKeH, HanH4YHs B MO-
uge MOCTYNHbIX azora, docdopa, ka-



Jind, Ko3(OHUIHEHTOB HCMOMb30BAHHSA
HX H3 OYBBI H H3 YAOOPCHHIA, NPH ITOM
YYHTBIBACTCH TOC/EAEHCTBHE OpraHH-
YECKHX M MHHEPANbHBIX yI100pEeHHH M

HAKOMJIEHHBIX KOPHEBBIX H MOXHHBHBIX
OCTATKOB.

[To MHEHHIO KPYMHEHIINX BEAYLUMX
arpoXHMHKOB  coBpeMeHHoCTH (B.A.
Aroaun, TLM. Cmupros, A.B. Ilerep-
pyprekuit, B.A. Jlemus u np., 1989;
3.1, Kypouuxnit, 1971; I'B. Jluctonan,
1975; A.C.Panos, 1974; U.H. Cunsruu,
1968 1 np.), npu pacyete 103 yroodpe-
HHii ClTetyeT UCXOAHTH U3 OHATHIA: On-
MuMalbHas, paylionaTbHas i npedets-
HAA 003a MUHEPATHHBIX YOOODPEeHUIL.

OnmumaisHan — no3a, obecneuu-
BAOWIAA NOAYYEHNE BHICOKOTO YpOXKas
XOpOUIEro KauecTBa MpH MaKCHMalb-
HOM YpOBHE 4ucTOro foxona ¢ | ra mpu
YCNOBMH NOCTENEHHOTO TMOBbILICHHS
WAN COXPAHEHHA ONTTUMAJIBHOTO YPOBHS
TI0N0POANS MOUBHI 32 POTALMIO CEBOO-
opora.

Payuonanshas — no3a, Kotopas npu
CIIOKMBUIMXCA  OPFraHM3AlHOHHO-XO-
AACTBEHHBIX YCIOBHAX NMPOM3BOACTBA
NMO3BONACT MONYUUTH BOIMOKHO BbI-
COKMI BBIXOA MPOAYKIIMHM XOPOIICTO I
YAOBIIETBOPUTENBHOTO KaueeTBa ¢ | ra
MAWHI ¥ HHTCHCHBIO [OBBILATE NJIO-
A0POHE MOUBLI [IPH 00S3ATCILHOM KO-
HomHueckoM pdekre oT npHMeHcHus
yrobpetini,

Ilpedennnas — nova, kovopas obe-
CNEYHBALT MAKCHMANBHO BOIMOWKIILIN
YPOBCHL  YPOKAUHOCTI  NONYCTUMOTO

6-0020

1€C npremMbt NpOrpaMMupoBaHnA ypoxaes

KayecTBa NpH YCAOBHHU, KAK MUHHMYM,

CaMOOKYMaeMoCTH  yIOOpeHHH, HTO
BO3MOHO, 0e3yCIOBHO, NPH HAJIHYHUU
B X038/CTBe CPEACTB Ha NpUOOpeTEHHE
H BHECEHHE ITOTO KOJIHYECTBA yaobpe-
HHH.

XO034HCTBO B 3aBHCHMOCTH OT €ro
IKOHOMUYECKOTO  COCTOSIHMS  MOXKET
NPUMEHATH TOT WIH HHOH YpOBEHb BHO-
CHMBIX 103 y10OpeHHH, OQHAKO NPEAIo-
YTHTC/IbHBI MEpBLIC 1Ba — PALlMOHAJIb-
Hasg M ONTHMasbHasg, OJHAKO C TOUKMU
3peHHs JKoHOMHueckoro s¢dexra u
OKYNaeMOCTH BHOCHMBIX 103 LEJIECO-
00pa3HO NpHMMEHEHHE PaUMOHAJIbHbIX
103 ynoOpeHHi.

KpynHeiiuinit  arpoxMuMHK coBpe-
meHHocTH B.[. Munees (1990) cuura-
€T, YTO «IIOJIyHEHHE BLICOKHX YpOXaeB
OT OCBOEHHS MPOrPECCHBHbLIX (MHTEH-
CHBHbIX) TeXHolOru U ectb Gopma
peanH3auui NporpaMMHpOBaHUsA YpPO-
%aeB B MPOH3BOACTBEHHBIX YCIIOBHAX,
BaXHO TONBLKO AKTHBHO TEPEXOAUTHL K
peaiu3auiy nporpaMMHUpoOBalis  YpoO-
KaeB BO BCCM KOMIJIEKCC HAyUHOIl Cil-
CTeMbl 3eMICACHA, a He OTACNbHbIX
ec 3Beuber». On, a TakKe W apyrue
arpoxumuky (b.A. Slronim, 1989; K.11.
Adennynor, A.H. Jlantyxosa,1978),
YTBCPMJIANI, UTO MPH pacueTe 103 yno-
Opentit 1o nnanupyembiil - ypoxaii
KYALTYD Haliic BCCIO UCHONL3YETCA Me-
ToA GajatcoBOro pacucera 1o BLIHOCY

THTATCIILHLIX JACMCHTOR BCCM 3aiuia-
HHPORAHHBIM  YPOXKACM, THOCKOALKY B

HCM OTPAXEHBI BCC CTATHLI TIPUXOAQ W

PACKO/IA BCCX ITHTATEABLULIX BCUICCTR,
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LX) I BCKHE OCHUBbI W (1DAKTUMECKHE NPHEMBI NIPOFDAMMUPOBAHHA ypOMaes

MHorue WHPOKO H3BECTHLIC arpo-
XHMHKH coBpemerHocTh — B.I. Muuees
(1990), b.A. Slroauu, B.A. lemud 1 ap.
(1989), K.I1. Adennynos, A.U. JlanTy-
x0Ba 1 ap. (1978), noapazaennny meio-
bt QnHpeleacHn 103 ynodpennii noa
CCNbCKOXOBANCTHCHHBIC  KYARTYPB 114
TPH OCHOBHBIE TPY MBI

Hepsast cpynna - MeTOL OCHOBAH Ha
HUPAMOM  HCHOAL3OBAHMN  PC3YJILTAaTOR
HOAEBLIX  OIBITOB H  ArpOXHMHUYCCKIX
KAPTOIPaMM.

Bmopasi — Gasnpyercs Ha pacyCTHOM
MeTode (6anaHcoBbIM WM PacueTHO-
OanaHcoBLIM).

Tpembsi — kOMIUIEKCHBIT MeTON (CO-
deradmit 1-it v 2-3i rpynn MeToaos).

Ecin B XIX u XX cronerusax B
ctpaHax 3anangHoit EBponbl, Poccuu u
Ha TEPPHUTOPHH MOCTCOBETCKOTO Mpo-
CTPAHCTBA MPHUMEHSIM  MpPEeUMyLIe-
CTBEHHO NEPBYIO TPYIMY METOLOB pac-
yeTa, To nociaeasune 40-50 net Handonee
LIMPOKOE paclpocTpaHeHHE CTajla NpH-
obpeTarb BTopas rpyIna METOAOB.

2.2. Knaccupuraums pacyerHoii
(6aniaHcoBO#) rpyninbl MeToa0B
onpeeIeHHA 203 y100peHHii

Pacuemnas (banarncoeas) rpynna
METOJOB OMNpeAeaeHUs 403 yaoOpeHHi
Ha MJaHHPYEMYIO (IIPOrpaMMHPYEMYI0)
YPOXaHHOCTb BKJIKOYAET, B CBOIO OYeE-
peasb, Heckonbko moaudukauui (b.A.
SAroauu, B.A. lemuH u ap., 1989;

82

B.I". Musces, 1990). Tak, u3 Hux Hau-
6osiee LIHPOKO NPUMEHAEMBI:

a) Memoo nemeHmapo2o baranca;

6) na naanupyemyio npubasky ypo-
Heas,;

6) Memoo HopmamugHo20 banarcd.

B pacxoanoit 4actu GanaHca npu
HCIOJIL30BAHUH PacyeTHO-0as1aHCOBOM
rpynmbl METONOB (MOAHW(HKALNA «a» U
«6») YyHUMTHIBAETCS BBIHOC fIHTATElb-
HbIX BELIECTB C IUIAHUPYEMBIM (Ipo-
rpaMMHpYEMBIM) ypOXaeM, OCHOBAH-
HbIH Ha TOM, UTO C KaAXCOoU edunuyey
npooyKyuu (3epHO, CyXoe 6euecmeo)
BbIHOCUMCA ONPEOeNeHHOEe KOAUHECMEO
eOunuy numamenshvlx eeujecme (N,
P.0,, K,0). (B ctpanax 3ananHoii Es-
ponbl, B 4aCTHOCTH, B [epMaHuu, yyu-
TBIBAETCS, KPOME TOTO, H BbIHOC MgO).

B npuxoonou wacmu 6GanaHca yuu-
TBIBAETCS  COAEPNAHHE  IOCTYMHBIX
MMTATEJIbHBIX BEIIECTB B MOYBE, 4034
BHECEHHBIX YIOOpEHHH W MONnpaBKH Ha
NPOUEHTBI UX HCTIOJB30BaHUS (K03 DH-
LHEHTBI BEIHOCA MHTATENBHBIX BELIECTB
U3 TIO4BbI U YROOPEHHIt), KOTOpbIE 3aBH-
CAT OT YpPOBHS BIAroo0ecrneyeHHOCTH
NOYBHI B TEYEHHE BEreTalHOHHOro Ie-
pHOAa W TEXHOJNOTMH BO3ACIbIBAHHA
KyJIBTYpbI.

Taknm 06pa3oM, B HacToALILEe BpeMs
CYUIECTBYET HECKOJbKO METONMK pac-
YeTa 103 yaoOpeHuH, OIHAKO B OCHOBY
BCEX WX MOJIOXKEHb! JaHHBIE MO BBIHOCY
[IMTATCbHBIX BEUIECTB U KO3 dHLHEH-
Thl WCMOJIb30BAHHA HX M3 MOYBbl H H3
ynobperuid. M.K. Katomos (1989) Buec



DONONHEHUS K 3TOH knaccuduxauuu
YCIOBHO MOApa3ACIH METOIbI pacuera
Ha 4 TPyMNb! MO CIENYHOIHM NPH3HA-
KaMm:

1. IToo 3anianuposawnusili ypoxcau
0O BBIHOCY NHTATENbHbIX BELIECTB C
yueToM 3(GEeKTHBHOTO MNIOAOPOAHA
TIOYB M HUCMONb30BAHNUA 3JIEMEHTOB NH-
TaHHS M3 BHOCHMBIX TyKOB. (3Ta MeTO-
AUKa Hauia Hanbosiee HPOKOEe pac-
IPOCTPAHEHHE).

2. Ha naanupyeyyio npubasky, koraa
M3BECTHBI BEJTHYMHBI Ypoxkacs 6e3 BHe-
ceHus ynobpendil, T.e. MOTEHUMATBHO
BO3MOXHBIE ypOkau 3a cuet ahdexTus-
HOTO TUIOAOPOAHS MOUBBI.

3. Tlo nokazamensr nepsoii u smo-
poti epynn, HO € YHETOM JajibHEHLLEro
NOBBILICHHUS MUIOAOPOIHS MOUBBI.

4. [To 6arrenoli wikaie oyeHox noys
~ ueHa oaHoro Oanna B MpOAYKUMH
onpeneneHHo#i KynbTypbl H BO3MOXHOH
npubaBKH OT ynoOpeHnit.

Mpbl He cTaBuM nepen coboi 3anady
J1aBasi KPUTHYECKHH aHATH3 BCEM JTHM
METOZlaM - OHM [OCTATOYHO MONRHO pa-
300paHbl B paboTax TakHX Y4eHblX,
kak K.[. Adenaynosa u A.H. Jlanty-
xoso#t (1973), M.K. Kaiomosa (1977,
1989), T'A. Hewnaitnenxo (1980) u np.
Hanbonee noapobHo paccMoTpuM U3
BBILLENEPCUUCIICHHBIX HEPBhlTE Menmoo —
Mmoo memeHmaptiozo b6aianca, Koto-
pbiii, B CBOIO OtCPE/lb, MMOPa3/IENsicTCs
Ha WHTEHCUBHbLIH, IKCTEHCHBHbIIT U 63~
ac-hHIMTHRINA.

Hrmericuguntii (nogoxcumeisitbiil) —
MOCTYMJICHUE MUTATCABHLIX BCIICCTR B

NpYeMb NPOTPAMMUPOBBHIA YPOKaes

[OUBY MPEBBIILUACT UX BBIHOC C ypO¥XKa-
€M M 1OTEPh W3 MOUBb! H YA0OPEHUH.

Dremencusubiil  (omprajamenshbolii
wi dehuyummuelii) — BLIHOC C ypoXaeM
M TOTEPH THTATENLHBIX BEWIECTB Tpe-
BBILIAIOT UX MOCTY(UICHNE B OYBY.

Bezdegpuyumneiil (Hyne6oli) — cTaTb
MPHUXOa H pacxofa M IEMEHTOB ITHTa-
HUS PAaBHOBE/IHKH.

Memood  nopumamuenoco  bananca
NpeaycMaTpUBaeT  JeTallbHbId  yueT
BCEX CTarell mpuxoja M pacxoja nura-
TEJbHBIX BEIIECTB: 6 NPUXOOHOU Ha-
cmu — MOCTYNNEHHE MHTATEIbHBIX
BEWIECTB B [OYBY C YIOOpPEHHUAMH,
ceMEHaMM, U3 arMoc(epbl, B TOM YHC-
ne a3or Ki1yOGeHbKOBBIX OakTepuil 0o-
GOBbIX KYJIBTYp H CBOBOAHO ACHCTBY-
1omwnx GakTepHid — a30TO(HKCATOPOB,
H, 6e3ycnoBHO, yunThiBaeTcs dbdek-
THBHOE (ITOIOPOIHE MOUBbI; 8 PACxo0-
HYI0 Yacme BKITHOYAETCS BBIHOC MHTA-
TEJLHBIX BELIECTB € YBO3ZHMBIM C MO
YPOXKAEM, MOTEPH NMEMEHTOB NUTAHHA
13 MOYBL! U YI0OpeHHit ¢ nosepxuoct-
HbIM CTOKOM BOAbl, BbIMBIBaHHS (HH-
¢unbTpalMu), razoobpasible NOTEpPH
(HanpuMep, a3ora B pelynbTare NeHu-
Tpudpukauumn). Metoa HOPMaTIIBHOTO
6anaiica Gosce caoken, MPUMEHCHIEC
€r0 B MPOM3BOACTBCHHBIX YCIOBHAX B
MOMHOM 00BbEMC 3ATPYAHCHO, NOTOMY
NPaKTUKYCTCA 0OBIYHO MPH MOCTANOBKE
CrCHHANLHBIX GANAHCOBLIX ONLITOB [
yryOneHHOTo 11 1ETAILHOTO H3yYCHHSA
BCCX ICMCHTOR Oanawca.

B ¢BSIM € YTHM MOTYT NPHMCHATH-
¢l JIBC MOJIHPHKAIHUH  HOPMATHBHOTO
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PA3EN Ill. ArpoTexHr4eckue OCHOBLI h NPAKTHYECKVE NPUEMbI NPOTPAMMUPOBAHKA YPOXAEB

ypoxxaiHHOCTb Apoaykuuu (Y, wra, 1/ra),
NnoKa3arenb KapTorpaMMbl MO codep-
KAHHIO NUTATEbHBIX BELIECTB (a30Ta,
docdopa, kanusi) B Mr/100 T mouBsl,
kodpduunenta nepesoga mMr/100 r B
Kr/ra TaxoTHOro cnos norpedytorcs
JOTOMHUTENbHBIE CHpaBOYHbIC Mare-
pHallbl — JaHHbIE 110 BBIHOCY C ypOXa-
€M KaXIOro 3/IEMEHTa MNUTaTENbHbIX
BELLECTB, KOI()ULUHMEHTb! BbIHOCA MH-
TaTebHbIX BELECTB W3 TMOYBbI, YHO-
OpeHuii, HaBO3a, a TaKxke ColepKaHue
NHUTaTe/bHbIX BELECTB B HaBode. Mc-
MoJIb30BAHHE 3THX IOKa3aTeseii NO3BO-
J5IeT paccyuTaTh 06ecneYeHHOCTh pac-
TEHHH 3a CYeT NMUTaTelbHbIX BELUECTB
MOYBbl M YCTAHOBHTb HEAOCTAOIEE
KOJIM4ECTBO MUTATEIbHbIX BELUECTB NOA

3a-TJIAHMPOBAHHbBIA YPOBEHb YpOkKaH-
HOCTH, KOTOpPOE€ CIEAYET KOMIIEHCHPO-
BATh 33 CYET BHECEHHUS OpPraHKH4YeCKUX U
MHHEPAJIbHbIX YA0OPEHUIA.

3Has BLIHOC MUTATE/bHbIX BEWECTB C
Ka)KJ0H EAMHULUEH ypoxas, MOXHO pac-
cunTarh 06U BbIHOC a30Ta, Gocdopa,
KanHs ¢ MJIAHUPYEMOH YypOXaMHOCTH,
NOCKOJIBKY C KaXXA0H eJWHHULEH mnpo-
NYKUMH (CeHa, cuiloca, KOPHEMIONoB,
3€pHA W T.A.) BBIHOCHTCA ONIpefie/ieHHOe
KOJIMYECTBO a3oTa, ¢ocdopa, Kamus.
DTH BENHYHHBI AOBOJLHO MOCTOSHHbIE
M UMH CJIEAYET NONb30BaThCA APH pac-
yeTe 103 yIoOpeHH# Mo MIaHUpyeMblii
YPOBEHb YPOXaHHOCTH TOW WJIM WHOM
kyisTypel (M K. Katomos, 1989, HH. Mo-
xaes, 1988), ykazanusle B Tabnuie 2.1.

Tabauya 2.1

Botnoc numamensnovix eeutecme na 1 y ocnosnon u coomeemcemeyrouiee

KOTu4ecmeo noGounoi npooyKyui, K2

KyabTrypa fpoaykunn Beinoc, kr/u 3arparel N, P, K na 1
ypoxasi, Kr
PO, | K,O
SAposas nueHuUa 3epPHO 427 | 1,24 | 2,05 7,56
O3umas nweHHua 3epHO 3251 LIS | 20 6,40
I'peunxa 3epHO 3,40 | 1,86 | 3,31 8,57
O3umas poxb 3€pHO 310 1,27 | 2,26 7,07
Humensp * 3EPHO 2,50 | 1,09 | 1,75 5,34
Osec 3EPHO 299 | 1,31 | 2,58 6,84
Kykypysa 3epHO 3,03 | 1,02 | 3,13 7,18
Ipoco 3epHO 3,30 | 1,02 | 3,26 7,58
Copro 3CpHO 3,63 ) 1,12 | 1,54 6,29
[opox 3CPHO 6,00 1 1,25 [ 2,00 10,12
Buka 3CpHO 6,23 [ 1,31 1,56 9.10
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A3BEN Il ArpoTexHU4ECK1e OCHOB e fipUeMb! 1 AMMHPOBAHUR YPOXAEB
Parnc ceMeHa 490 | 2,30 | 3,30 10,2
Jliouepna CEHO 2,60 | 0,65 | 1,50 475
Scnapuer CEHO 2,50 | 0,56 | 1,30 436
Buka CEHO 2271 0,62 | 1,00 3,89
Hutuak CEHO 1,30 { 0,51 | 1,05 2.86
Koctpen 6esocthiit CCHO 1,41 | 0,51 | 1,13 3,05
CynaHckas Tpasa CeHo 1,44 | 0,46 | 1,15 3,07
IIpoco CEHO 1,81 | 0,47 | 1,45 3,73
Morap CCHO 1,50 | 0,46 | 1,20 3,16
OBec CEHOo 1,76 | 0,42 | 1,55 3,75
O31mMas pokb CeHo 1,36 | 0,42 | 1,10 2,86
Topox CEHO 2,36 | 0,51 | 1,75 3,68
Kykypysa cyxoe B-B0 | 2,65 | 0,60 | 2,20 5,85
Caeina caxapHas xopHemioas! | 0,49 | 0,15 | 0,50 1,24
CBexJa KOpMOBas kopHernoaw | 0,40 | 0,13 | 0,46 0,99
Typuenc kopHermons | 0,25 | 0,14 | 0,40 0,79
Kaprodens Ki1y6HH 0,62 | 0,30 | 1,45 BV

Ilpumeptble ko3 (DHLIHEHTb! BBIHO-
€a MMUTAaTeNbHbIX BEIIECTB W3 MOUBLI U
U3 ynoOpeHMii OCHOBHBLIMH rpyrnamu

KYJbTYP B 32aBUCHMOCTH OT YPOBHS Bla-
roobecneyeHHOCTH NPHUBEACHbl B Ta-
onuue 2.2 (M.K. Karomos, 1989).

Tabauya 2.2

TTpumepiibie Koy hunuenme: 8o1110ca RUMAMCIbIBLX 8CH(CCME 13 NOYBHI
4 U3 yOOOPen it HeKOMOPLIMI CDYIRAMI PACINEHUI NOACEBIX KyAbmyp, %

[Tpumephbic kodphHIMCHTH BhIHOCA, %

Mokasarcan =
Asot ] ®ocdop l Kanuii
be3 opouieriis
fInvarenbHbIc BCUIECTBA MOUBLL ] 20-25 l 5-10 ! 10-12
[TiTaTcabHbIC BENICCTRA MHHCPATLHBIX Y106pCIHit

1. 3eprioBblic, KyKypy3a Ha CHJIOC, BHKO-ORCAHBIC 50-60 20225 60-70
CMCCH

2. MuorosicTHHC TpaBel, kKapTodess 60-70 25-30 70-75

Opotncrine
[TuTaTenbHbIC BCUICCTBA [1O4BBI 30-35 25-30 10-15
S‘:gmcnbnmc BCUICCTBA MHHCPAIBHBIX Ya06pe- 80-95 30-35 90-95
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PASLEN 11l. ArpoTexHY4eCKkue OCHOBBI M NPAKTHYECKNE NPUEMBI NPOTPAMMUPOBAHUA YPOKABB

Kosnuuectrso aoCTyNubiX [uTarelb-
HbIX BellecTB Oepercs M3 KapTorpamm
X03aMCTBa WMAM (IIPH OTCYTCTBHHM HX)
CpedHHe NaHHbIE 110 UX COAEPNAHUIO B

Pa3HbIX TUMAX [OYB psijla PpEruoHOB H 00-
nacred PK, cocrasaenubix P.X. Kapumno-
BbIM (1996), nauw! B Tabnuie 2.3.

Tabruya 2.3

Cpec)uue nokaszamesni cot)ep.m'amm ROOBUIICHBIX NUMAMEIbHBIX 6EULECE NO p;u)y

obracmeit u pezuonos PK

O6uacThb, 30Ha, TOAOBOE KOJIHYE-
CTBO 0CaKOB

THN, NOATHN NMOYBLI, MEXaHHYECKHIi cOCTaB, peabed), co-
nepxaHHe NMOABHAHbIX GOPM NHTATENBLHOIO BEWECTBA,
mr/100 r nousb!

Cesepo-KasaxcraHnckas obn., yme-
PEHHO-34CYLITUBAS JIECOCTENb,
320-350 MM

YepHo3eM 0ObIKHOBEHHbIH, THXKEIOCYITIMHUCTHIH, CKIOHBI
MaJloH KPYTH3HBI,
NO,-10-15, P,0,.-1,5-2,5, K,0-50-70

Kocranakckas 061., yMEpEHHO-3a-
cyuuivBas crens, 300-330 MM

YepHo3eM 0ObIKHOBEHHBIN, THXKENOCYTIHHUCTbIN, paBHHHA,
NO,-10-15, P,0,-1,5-2,5, K,0-50-70

KocTanaiickas 06i1., cyxas cTemns,
240-280 mm

TeMHO-KalITaHOBAS, THKENOCYNIHHUCTAA, PABHHHA, N03—3-8,
OS] ,0-1,5, K,0-40-70

AKkMonnuckas 001., yMepeHHo-3a-
cyuuinsas crens, 300-330 Mm

YepHo3eM 06bIKHOBEHHbIH, TSXKENOCY ITIMHUCThIH, CIUIOHBI
MaJiOH KPYTH3HBI,
NO,-10-15, P,0,-1,5-2,5, K,0-50-70

AxMonuHckas o61., yMepeHHO-3a-
cyuuinBas ctens, 300-330 MM

YepHo3eM KOXKHbIH, KapOOHATHBIH, TAXKEIOCYTIHHUCTHIH,
paBHHHa,
NO,-10-17, PO -1,0-1,5, K,0-60-80

AxmonuHckas 00i., 3acylnnBas
crens, 250-300 MM

YepHo3eM KIKHbBIM, TAKENTOCYTTMHHCTBIH, CKIOHBI MaoH
KpPYTH3HBI,
NO,-8-15, P,0.-1,5-2,5, K,0-60-80

AxMonutickas 061., 3acywnygas
crens, 250-300 MM

TeMHO-KaU]TaHOBaﬂ, TAXKEIJIOCYTMHHHACTAsA, paBHHHA,
NO,-5-8, P,0.-1,0-1,5, K,0-40-70

Tlasnonapckas o6n., 3acynumpas
crenk, 250-300 MM

TeMHO-KaUlTaHOBa)l, NErKOCYTAXMHUCTaNA, pABHHHA,
NO,-6-8, P,0,-1,2-2,0, K,0-40-70

KaparauanHckas o61., cyxas
| cTens, 240-280 mm

TeMHoO-KalITAHOBAsA, TAXKENOCYIIHHUCTASA, KaDOOHATHASA, CKII0-
Hbl Masio# kpyTusHbl, NO,-10-13, P,0.-0,8-1.5, K,0-60-90

lel 110.16308AHUN IMUNU CHIPABOY-

nbIMU MamepuaiaMu - ciedvem  vyu-
Mbl8ANb, 4IMO NPU AVYULEN 61a2000€e-
CREYEHHOCMU 10CeB08 Kodgguipuenm
HCHOAL306ANUs  NUMAMETLHBIN — @e-
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yecmes nogslulaemest, Honomy C.7(’()_\'€'IH
6[)("7”) DOI€Ee 8bICOKUE IHAYCHUS IINOCO
nokazameisd, npt HedocmamovHol 8.1d-
2000ecneYeHHOCMU — HI3KIE.



PA3EN . ArpoTexnudeckire OCHOB

CrieyeT y4MTBIBATh, YTO TEXHONO-
THs BHECEHUs yA0OpeHHit MOXeT cyuie-
CTBEHHO TIOBJIUATL Ha TH MOKa3aTEeNH.

Hanpumep, JokanbHOE, JACHTOYHOE,
NPUKOPHEBOE BHECEHHE YIoOpeHHi
ofecreyyBaeT  pPE3KOE  MOBbILUICHUE

WCITO/IB30BAHHA TMUTATEC/IBHBIX BELICCTB
ynobpeHui: azora — 85-90%, docdopa —
40-45%, kamus — 90-95%, cymecTBeHHO
MOBbILIAS OKYNAeMOCTb KaX/I0H eAUHH-
Libl BHOCUMBIX yAOOpeHHH.
HccnenoBaHuaMH Takxke YCTaHOBIIE-
HO, YTO B KOHTHHEHTANbHbIX paioHax
pecnyOnuKH 3E€pHOBblE KYJAbTYpbl H
KapTodenb BBIHOCAT a3oTa OosblIe Ha
15-50%, docdopa Ha 30-50%, kanus —
Ha 15-35%, a MHoOTOJIETHHE TPaBbl BbI-
HocaT pocdopa MeHbwe Ha 45-60%,
kanusa Ha 60-80%. (M.K. Karomos, 1989).
[ipy HapylueHHH COOTHOLUEHHS
NPK B nouseHHOM pacTBOpC M BHOCH-
MbIX YNOOpeHHUsIX HEpeIKo B npeaesax
Ja’ke OHOH KyJbTYpbl H OAHOTO COpTa
HabsonaoTCa pa3iuyHs B BbIHOCE TH-
TaTeNbHbIX BELUECTB 3a CYET W3MEHEHHS
Maccbl OCHOBHOM M M0004HOHM NpoayK-

NpUeMb! NPOrPaMMupOBaHMA YpO!

UMM, CBA3AaHHbIX C HAPYLICHUEM 3aKOHA
ONTHMYyMa ¥ BHECEHHEM 103 yrobpeHui
6e3 y4era apyrux GakTopoB (Bnaroode-
CMEYEeHHOCTh, CyMMa aKTHBHBIX TeMIe-
patyp).

HakonyieHHe U coxpaHeHWe I1040-
poIysi MOYBHl CBA32HO C HEOOXOAMMO-
CTbIO 00A3aTENILHOIO MPUMEHEHHA Op-
FaHW4ECKHX YAOOpEHHH, B YACTHOCTH
HaBO3a.

[lpu BHECEHHM OPraHHYECKHUX YAO-
OpeHUH CleAyeT YUHUTHIBATh, KAKOE KO-
JHYECTBO NMHUTATENbHBIX BEIECTB pac-
TEHHE CMOXET NMOJIYYHTb U3 TOYBBI, H3
BHOCHMOIO Hapo3a, a HEJOCTarollee
KOJIM4ECTBO Ul MOJYYEHHS Nporpam-
MHUPYEMOTO YPOBHSA YpOXaHHOCTH clie-
AyeT BHOCHTb C MHHCpPalbHBIMH YIO-
OpeHUsMU.

[aHHble No cpeHeMy COLEPHKAHHIO
MHTATEJIbHBIX BELUECTB B HABO3E H KO-
3 hHIMEHTH UX UCMIONbL30BAHHA B [ON
BHECEHHS H B NOCHELYIOLIE TOMbl MPH-
BeneHsl B Tabmuue 2.4 (K.[1. Adenay-
aoB, A.H. Jlantyxosa, 1973).

Tabauya 2.4

Xumuueckui cocmas u ycsoenue pacmenuimMu
RUMAMECIBHBIX gCH{CCME 13 HABO3A

Hokraszarcan N P,0, K,0
BaJioBoe xosMHecTBO NHTATEBHBIX BelCCTB B | T HaBo3a 4,6 2.0 0,0
Yesoenne NPK pactehusini B 1nepBbiii rost
Koyupuinent ycsoenms B niepsuiit roa, % 25 30 50
BkiwalrT 1.2 0.6 3.0
Kordburment yepocuns 1a 3-4 rona. % 50-65 50-70 65-90
B xr na | 1 (nciictanc w nocnenckersie) 23-30 ) 1,0-14 | 3.5-54
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[lpy pacuere nocsiacAeHCTBHA Opra-
HHUECKOr0 BEIECTBA HA YPOXKAHHOCTD
1epBoil KyJneTypsl 6epercsa kodpduun-
CHT HCIoMb30BaHnsa asora 25%, ¢ocdo-
pa — 30% u kanus — 50%, a B cymme 3a
3-4 rosa ¢ yueToM NOC/ICACHCTBUS — CO-
orBeT-cTBEHHO 50-65%, 50-70% u 65-
90%.

[1py HepocTaTke BAary noreHUHa b~
Hble BO3MOXHOCTH KYJIbTYPHl OTpaHH-
YeHbl, NOTOMY CJleAyeT BHOCHTb YAO-
OpeHHst Moa ypOBEHb YPOXAWHOCTH,
pPacCUUTAHHOH MO BNaroofecme4eHHO-
CTH, H HE BHOCHTb MX Hayrai, «BcJe-
Ty10», Kak 9TO Hepeako ObIBAIO B YCIIO-
BHSIX NPOH3BOJCTBA, MOCKOJILKY O0TAa4a
OT KaX[IOro KHJIOrpaMma BHECEHHbIX
yRoOpenui OyneT CHUKAThCS, YTO MpH-
BEIET K YAOPOXAHHIO MPOLYKLHH.

[Ipu xopouieil BnaroobecneyeHHo-
CTH, a TAK)Xe MPH OPOUICHHUH BHECEHHE
pacueTHBIX 103 ymoOpeHW# mo3Bonser
ofecneviiBaTh pacTeHHsi 3JIeMEHTaMU
NMUTaHUsI B ONTHUMYME M HCKIIOHaeT
He1000p ypoxas U3-3a HeJocTaTka OT-
JOedbHbIX 3JIEMEHTOB MHHEpanbHOTO
MMUTAHUsl, KOTOpblE MOTYT OKa3aThCs B
NIEPBOM MHHHMYMe.

[IpU OpouUIEHUH MOXHO HOCTHUFATH
ypoxalitocTH B 6-10 pa3 Bblie, yeM 6e3
OpOWEHHKs NPH YCIIOBUH BHECEHHS 103
ynoOpenuid B 6-10 pa3 Gonbiue, uem
0e3 opolLeHHs, TOCKONIbKY Ha KaXyI0
eAUHULY YpOXKas pacTEeHHS HCTOIbL3Y-
I0T KaK OrnpejejieHHOE KOJHYeCTBO
eIMHUL BONbl, TAK H OMNpeeseHHOE
KONHYECTBO €IAMHHL[ IEMEHTOB MHHE-
PANBHOTO MUTAHUS.
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[locne yOopkn ypoxkas ocrawTcs
NOKHHUBHbLIC H KOPHEBBIE OCTATKH, KO-
TOpbI€ COAEPXKAT MUTATENbHLIE BE-
uectsa B (OpPME OPraHUYECKUX CO-
eNMHEHHUH, NOCTY-NaWMUX B npolecce
MHHEpaIK3aUUY B MOYBEHHbIA MOMIO-
WAIOWKA KOMILIEKC H MCMOAb3YIOLHX-
cA BROCNEACTBHH pacTeHUaMu. [lpu
pacyerax cleiyeT YYHThIBaTh, YTO BO3-
JAYIIHO-CyXas Macca KOpHEH 3JIaKOBbIX
OJIHOJICTHUX cocTaBiser ao 28-30%
OT Ha/{3¢MHOH MAacChl, MHOTONETHHX
tpaB — 60-80%, B 3acyuinMBbIX ycJO-
BUSIX CYXOCTEITHOHW M TMONYMYyCTHIHHOH
30H Macca KOpHEeH MOXET Aaxe mnpe-
BbIIUATH MACCy HAA3EMHOH 4acTH pac-
TeHWH. Hanbonbluee KOJMYECTBO a30Ta
COJICPKHTCSA B MOXXHUBHBIX U KOPHEBBIX
ocTatkax 0000BbIX KyJbTyp, HallpUMEP,
y motiepHbl — 10 300 kr Ha 1 ra, 3epHo-
60608BbIX — 30-50 xr/ra (H.H. Moxaes,
H.A. Cepuknaes, 2001).

[lpy BHEAPEHHH TPOrpECCHBHBIX
TEXHONOTHH M MONMYYEHHUH MaKCHMalb-
HO BO3MOXHBIX B 9THX YCJIOBHAX ypoO-
»KaeB TO OT rojla X0JIXKHO MOBBILIATHCH
MUIOJOPOAHE MOUBLI, CIICAOBATENIBHO,
BHECCHHEM YHOOpeHMA JOKHO He
TOJLKO KOMITIEHCHPOBATh BLIHOC MMHTa-
TEJbHBIX BEILECTB C ypOXKAEM, HO H I0-
BbIHATE Y(h(heKTHBHOE NIOAOPONHE MO-
4BbI, a 6aNaHC MUTATEBHBIX BELECTB B
cucTeMe ceBOOBOPOTOR NPH MHTEHCHB-
HOM BO3/IEJILIBAHUH TIONEBBIX KYILTYD
JIOJKEeH ObITh MOJIOXKHUTENIBHBIM [0 BCEM
OCHOBHBIM 3JIeMEHTaM MHHEPAJIbHOTO
MHUTaHUA U TYMYCY.



PA3AES rPOTEXHHYECH

PaccMoTpeHHas METOAMKa pacue-
Ta [103 yIOOpeHHI MOXET C YCNEXOM
[IPUMEHATHCA HA TIOCEBAX OJHONETHUX
KylIbTyp, NpH pacyeTax Mo MHOro-
JIETHHE TPaBbl HEOOXOAUMO YUHTbIBATDH
[IPOAOMKHTENLHOCTD [10/1b30BAHUS Tpa-
BOCTOEM (KOJIM4YECTBO J]ET, YKOCOB),
yT00bl MOA OCHOBHYK 00pabOTKY Mo-
4Bl BHECTH Ha BCIO CyMMYy YpOXaeB
Bech Tpedytoluiics docdop u Kanui,
a a30THble Y100peHHUs cieayeT BHOCHTD
KEroAHo B BHMJE TMOAKOPMOK, @ NpH

...... HOBb! M NPAKTUYECKME NPUEMBI NPOrPaMMHUPOBAHHS |

MHOFOYKOCHOM HCIOJb30BaHHH TPaB -
2-3 pasza 3a Bereraiuio Mocje Kaxuoro
yKoca.

Pacuer 103 yaoOpeHHMH € Yy4eTOM
BbIHOCA NMUTaTeNbHbIX BEIIECTB C YPO-
KaeM, MI0A0poaUs MOYBbI H KOIPPH-
UMCHTOB HMCMO/b30BaHUs THTATEIbHbIX
BELLECTB M3 MOYBbLI U YIOOpPEHHH MOXHO
NMpOBOAUTD O€3 NIPUMEHEHHSA PaCUeTHOH
dbopMyJTbI — METOAOM JIOTHYECKOTO pac-
CYXICHHS.

Tabauya 2.5

Hpumep memoouxu pacuema 003 poodpenuu OO NAAHUPYEMbIIL YPOBCHb
ypoxcainocmu 3eenoit maccol Kykypysst 200 w/ea, cyxoit maccot 40 w/'za)

Ne Mokazatean Azor Dochop Kanmii
) |Beinoc ¢ | 1 cyxoii Maccst, kr 2,65 0.60 2.20
2 | BeiHoc Ha 3aaHKblil ypokaH, kr/ra 106,0 24.0 88.0
3 | Conepxaune 8 nousc, mr/100 r 7.5 1,5 35.0
4 | Koapduusent nepesona Mr/100 1 B Kr/ra nuTaTenbHbIX 30 30 30
BEILIECTB NOYBbI
5 | Hanuume B nouse AocTymHbIX 114 PACTCHHI MHTATENBHbIX 225 45 1050
BEUICCTB, KT L
6 | Koxhduument ycaoeuns 1eMcHTOB NHTaHKA H3 N0UBbI, Yo 20 10 10
7 i > kL
T l:{owoxcubm BBIHOC MHTATEAbHBIX BEUICCTB H3 TIOYBLL, KI/1a 45,0 45 105
€IOCTATOK NIMTATENbHBIX BeuieeTs, kr/ra (n. 2 - n.7
( ) 6l 19.5 +17,0
9 N — Jocta-Tok
Bynert BHeceHo MeMEHTOB NHTAHKA € 3ANIAHHPOBAHHON 161
i 35 5 10 210
1030# 35 1/ra naso3a, Kr/ra
10" | Bynet ucnon®3oBao H3 BHCCCHIOMO HABO3A, KI/ra 40 P
" — 21 105
Heobxoanmo nosiecTi ¢ MuHepaIbHBIMH ynoBpenuamu, kr/ 21
ra(n. 8 ~n. 10) 1.5 He Tpeby-
12 | KoypdHuMCHT HCIONIL30BAHHS NHTATCABHBIX BCUICCTR 13 _?Ox — gres
yno6penui, % - :
) kY Y3 '\'
13 | losa Munepanthbix yjro6pensii wa 3a1annbiit ypoxaii 4'2\~\_
AeHcTRYIONIEr0 BCHCCTRA, KI/ra He TpeOyeres
14 | Conepxanue steiicTayiolero aCecTaa i 34
B TyKax BHOCHMbIX ynobpenuii, % ‘ -
|15 | Jlosa ynobpensii b Tykax, wra | 12 —
-\
P — ———
S P




AEN L.

B kadectBe nmpumepa B Tabmuue 2.5
TIPUBOIMTCSA METOAHMKA NOJOOHOro pac-
yeta [03 yAoOpeHHid, koropas Obina
NpOBEPEHA B NPOHU3BOACTBEHHBIX YCII0-
BHAX Ha OOJIbILMX TUIOLAAAX B ObIBLUMX
coBxo3ax «Okra0pb», 40 aet Kaszaxcra-
Ha», uMeHd M. MamertoBor LlenuHo-
IPaJCKOr0 paloHa W APYTHX, arpoHO-
MoM A.H. MoxaessiM (1983).

2.4. Metoanka pacyera
KO3 PHUHEHTOB HCMOAb30BAHUNA
[0CTYNMHbIX NUTATEAbHBIX
BeLIeCTB U3 NO4YBb! H Y100peHuii

Ha ocHOBaHMM MHOIOYMCNEHHBIX
IKCMIEPUMEHTAIBHBIX  MCCIENOBAHUA
YCTaHOBJIEHO, 4YTO U3 AOCTYIHOTO KOJH-
4ECTBA MUTATEIbHbIX BEIUECTB, COMEP-
XKALMXCA B TIOYBE, PACTEHHS UCHONb-
3YIOT €XEroaHo B cpeaHeM a0 5-10%
- tocdopa, 1o 10-12% — kanus v 1o
20-25% — nerkoruapoan3yemMoro a3ora,
NpH XOPOLLUEM €CTECTBEHHOM YBIIAXHE-
HUY M opouieHuH Ko3GPUUUEHTHI HC-
N0JIb30BAHMS ITUTATENbHBIX BELIECTR,
KaK NOYBbl, TAK U yNOOpPEHHUH MOBBI-
watoTcs (Tada. 2.2 u 2.5).

bonee TouHbie KOIPPUUHEHTHI Bbi-
HOCa MMTATE/bHBIX BEUIECTB MOXKHO
MOAYYHTb NpPU MPOBEAEHUH MOJEBLIX
ONbITOB B Ka)XAOH KOHKPCTHOH 30HE,
XO39HCTRE, MOYRBE, /IS ONpeaeNeHHOMN
KyNbTYpbl, KOTOpble OyayT 3aBHUCETH OT
YCIIOBUI YBNAKHEHHUS U YVPOBHA arpo-
TEXHHUKH.
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poTexHU4eCcKue OCHOBbI U NPAKTUMECKUE NpUeMbl NPOrpAMMUPOBAHWA YPOKAEB

B npou3BOACTBEHHBIX YCIOBUSAX H
NOJEBbIX ONbITAX KOIGPUUHEHTHI HC-
noJyis3oBaHus pactenusMu NPK u3 no-
4Bbl H yAOOpEeHHH MOXHO ONpPEACInTD,
BbIYMCIUB BBIHOC IHTATE/bHbIX Be-
LIECTB C YPOXKA€M Ha y4acTKax TOH MM
HHOH KynbTypel 0e3 BHeceHHs ynobpe-
HHI W IpU BHECEHUHU YI0OPEHHUH.

Pacuer npom3Boautcs no ¢GopMmy-
JlaM, KOTOPbI€ BLIBOAATCS U3 NIPUBEJIEH-
HOro paHee OaJjiaHca:

x _By-100
: HIKM

k < Biy-100
' A

rae K — k03h(PUUMEHT HCTIONB30BaHHs
MUTATENbHOIO IEMEHTA U3 NOYBBIL, Y]

B, - ¥V — BbIHOC MUTATENBLHOrO Bele-
CTBa C YPOXKaeM Ha y4actke 6e3 ynoodpe-
HUH, Kr/ra;

Il - K — conepxaHue MTaTeibHOro
BElIECTBA B NO4YBE (I0Ka3aresb KapTo-
rpamMMmbl, YMHOXEHHbIH Ha 30), kr/ra;

K, — x03pdHLHEHT HCMONb30BAHHS
MMTATENILHOTO BELECTBa U3 yaoOpeHus,
%o,

B, - Y — BbIHOC NHTAaTe/IbHbIX BE-
lectTB ¢ npubaBkoil ypoxas, rae YV
— npubaBka ypokas OT BHECEHHBIX B
onbiTe ynobpeuut (npu pacuere K );

J{ — noza AcUCTBYOLIErO BELICCTBA
3JIEeMEHTA NMUTAHHA, BHECEHHOIO ¢ YA0-
OpeHHUsAMHU, KI/ra.

Kosghpuyjuenm evinoca numameineo-
nolx eewecme u3 novesl (K ) npencras-
aseT U3 cebs OTHOLIEHHE BLINECEHHO-



ro ¢ ypoXaeM OIHOro M3 IIEMEHTOB
MUTATENbHBIX BElIECTB (Kr/ra) K Ko-
JMYECTBY COIEPHKALUMXCA NOCTYIIHBIX
MHTATEIbHBIX BELIECTB B MaXOTHOM I'0-
PH30HTE MOYBBI (Kr/ra), BEIDAKCHHOE B
NpOLIEHTAaX.

Kosgppuyuenm  guinoca  numa-
meavhbix sewgecme u3z yooopenuti (K )
npeacTaBiseT U3 ceOA OTHOLUCHHE KO-
JUYECTBA NHTATE/]bHbLIX BEILECTB, BbI-
HECEHHLIX C MONy4eHHOH npHOaBKOH
ypoXkasi OT BHECEHHOTO JCHCTBYIOLLETO
BelllecTBa yA0OpeHus (Kr/ra) Kk Kosuye-
CTBY BHECCHHOH 103b! y1OOpEeHUH B KI/
ra A€HCTBYIOLIEro BELECTBA, BbIPAKEH-
HOE B MPOLEHTaX.

[Tockoabky B CHpaBO4YHOH JAHTE-
patype peuenToB AN BCEX YACTHHIX
Cciy4aeB, OTAENbHbIX XO3AWCTB, MO-
7€l U KyJIbTYp MOAYYHTb HEBO3MOX-
HO, NOA0OHBIE pacyeThl MNO3BOASOT
YTOYHHUTH BEIHYHHBI KO3DDHUUHEHTOB
BbIHOCA MUTATENbHbIX BELUECTB H Ha
3TOM OCHOBaHuM aenarbk Gonee obo-
CHOBaHHbIE pacyeTbl A03 yaoOpeHHH
B YCJIOBHSX XO3AHCTBa.

2.5. OCHOBHLIC 3AKOHLI 3CMJIC TE. TS
H PACTCHHECBOICTRA, VIHTHIRACMBIC
IPH OLICHKE 06ECHCICHIOCTH
pactenui hakTopamu BHCHINCIH
CPe/lbl H PACHETE 103 V1odpeil

[Tpu pa3paboTke cHCTEM drporex-
HHYECKUX MepornpHsTuit, obecrneunpa-
IOUIMX NOJYUEHHE NPOrpaMMHPYCMbIX
ypoxacs, HCOOXO/JIMMO PYKOBOACTBO-

BATHCS OCHOBHBIMH 3aKOHAMH 3eMJicae-
JIUA U paCTCHMCBOHCTBa.

Haubonpliee 3HauyeHHE HMEIOT 3a-
KOHbI PAaBHO3HAYMMOCTH M HE3aMEHUMO-
CTH (DAKTOPOB KU3HU PACTEHWH, 3aKOH
BO3Bpara, 3aKOH MUHHMYMa, 3aKOH COBO-
KYTIHOTO, 3 He H30JIMPOBAHHOIO ICHCTBHSA
(haKTOPOB KH3HH 1 PAIT APYTHX.

g
] NipelyCMaTpHBaeT  €XKEeroaHo
WJIH NEPUOJAHYECKH BO3Bpar MUTaTeNb-
HBIX BElECTB HE MEHblle KOJHUEeCTBa
BBIHOCHUMOTO M3 HEE C YPOXKaem cellb-
CKOXO3AHCTBEHHBIX KynbTyp. B ceBo-
obopoTax 0e3 MPUMEHEHHs OpraHHue-
CKHX W MMHCPAIbHBIX YI0OpeHHH noa
3¢pHOBBIMH U KapTodenemM 0ObIMHO
cxaaosieaemes ompuyamensiblli  Oa-
nanc no azomy, docgopy u karuio. B ce-
B00OOpOTax ¢ MHOTOAETHHMH TpaBaMH
€ UCTONMb30BAHHEM OOBIYHO PCKOMEH Y-
€MbIX 103 OPrdHHYECKHX M MHHCpalb-
HbIX yN0OpcHMIf OTMeuaeTcs NoaoXH-
TeAbHBIH Oanac no asotry, docdopy.
B Ttex ke ceBoobopoTtax, B TOM yicIe
M CreuHanu3upoBaHHbIX  KOPMOBBIX,
NMOAOXKUTENbHBIH Oamanc OCHOBHBIX
IMEMEHTOB MUTAHUA OTMEUaJICS Mpi
BHCCCHHH PACUCTHBIX 103 Opranye-
CKHMX W MHHCPaJbLHBIX ya0OpeHHii noa
nporpaMmMupyemMbii ypoxai. TakHm o6-
Pa30M, peYb UICT HE 0 NPOCTOM cobiio-
JEHHH 3aKOHA BO3BPaATa IHTATCAbLHbIX
BEIIECTR, a O ITPHMCHCHHN TAKOTO KOJTH-
HCCTBA OPraHiIeCKHX H MHHCPANbHBIX
yaoOpeHiTi, koropoe obeciieuiio Obl
NIONYHEHHEC BBICOKHX YPOKACR [TOICRBIX

a niman bIbl =
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KYJILTYP [1PH OHOBPEMEHHOM yBeHUe-
HHH 3aMacoB B NOYBE a307a, Gocdopa 1
Karus,

Jukon pasnonAMUMocmi i 1e3ase-
evnocmn (paxmopos CBUAETENbCTBYET
0 TOM, YTO HY OJUH (PAKTOP KU3HH pac-
TEHWH HeJib3 MOJHOCTHIO HCKAHYHUTH
WIK 3aMEHMTb JAPYIHM, MOCKOJbKY B
TOM M JApPYIOM cilyuae rudenb pacteHUH
HensOexHa (HanpuMep, BOAa HE MOXKET
ObITh 3aMeHeHa MULIEH WM TEIUIOM H
Ha000pOoT).

3axkon mun 1@ B (HOpMYJIHPOBKE
FO. Jinbuxa nns »1eMEHTOB MHTAHWA
DJIACHT O TOM, YTO KaXXoe MNojie coaep-
JKUT OZIHO MJIH HECKOJILKO MHTATENBHBIX
BEUIECTB B MHHUMYME U OJHO WJIM He-
CKOJIBKO B MAaKCUMYyMe, a YPOXKalHOCTh
HAXOJUTCH B 3aBUCHMOCTH OT BEILIECTBA,
Haxonsllerocs B MHMHUMYyMe, KOTOpOE
YIPABISET yPOXKAEM K ONPEACNACT €ro
BEJIMUHMHY U YCTOHYMBOCTh BO BPEMEHMU,
B nocnenywoiiue roasl onbiTaMM, Npo-
BeaeHHbiMu . Tenbpurenem, 0. Cak-
coM, O. BoibHH M APYrHMH, JOKa3aHO,
4TO 3aKOH MMHMMyMa TOpPHMEHHM KO
BCEM (haKTOpaM XHU3HM pacTCHHI (Boa,
TEIU10, CBET, MULIA U Ip.).

3akon makcumyyma NPOABISETCA NPH
LLIMPOKOM HCIMOJIb30BAHMM OpraHHue-
CKUX U MHHEpalbHBIX yAOOpEeHHH, KO-
TOpOE MPUBOAKT K OrPaHUYHBAIOLIEMY
JeicTBUO (akTopa, HaxomAUlErocs B
MaKCUMyMe, a npH u3bbiTke (axropa
NpOTHB ONTMMaIbHOH noTpebHOCTH
Oyner chaepxuBarbcAd PpOCT  ypOXKaii-
Hoctd. C mposiBIeHMEM 3TOrO 3aKOHA
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MMPOBaY 1]

MIPUXOANTCA CTANIKMUBATLCA MPH HEo0O-
CHOBaHHOM BHECEHHMH ynobpenuii g3
ydeTa COEepIKaHUs ITEMEHTOB NUTaHHUS
B MOYBE M BBIHOCA UX C YpOKAEM. 3aKOH
MaKCUMyMa MpoABAfeTCA NpyH Heobo-
CHOBAHHO 3aBBILIEHHBIX HOPMax BbICE-
BA CEMSH, a HA OPOLUAEMBIX 3EMITAX NPH
HapyLICHHU PEXKHUMA TOJHBA U NPH OT-
CYTCTBHM YBS3KHM C KpHUTHuYecKuMY da-
3aMHM pacTeHUH K Boze.

3axon onmusiy:sa MOXET pEan3o-
BAaTbCsl TPH NPUMEHEHWH PAacyeTHBLIX
103 ynoOpeHHH ¥ OpOCHTENbHBIX HOPM
NOA TIUIAHHPYEMYI0 YPOKaHHOCTb C
YUETOM MOTPEOHOCTH PACTEHHH B ITHX
thakTopax, TO eCTb ONTUMHU3ALNY pEry-
JIHpyeMBbIX GaKTOPOB.

3arona niodocyeia — Y€peoBaHHE
KyJIbTYp B POCTPAHCTBE U BO BPEMEHH
no3BoJIsieT 0osiee PalLHOHAJIBHO pac-
npeneniaTe yaoOpeHHs MeXAY Kyiib-
TypamH, OCYILECTBIATL Gonee adpdex-
TUBHO cHcTeMy o00paboTku nouBbl H
00opb0y ¢ COpHAKAMH, a HYeperOBaHHE
KYJIbTYP, OTHOCSUIMXCH K pPa3iH4YHbIM
GuosnoruueckuM rpynnamM c BBEIEHH-
€M B C€BOODOPOT MHOTOJETHMX TpaB,
CHOCOOCTBYET TMMOBBILIEHHIO YypOXKaii-
HOCTH M COXPAHCHHUIO TJIOROPOAHUS Mo-
4pbl. [IpUMEHHTENBHO K KQXKA0MY IIOJIFO
ceroobopora HeobxoauMo pazpaboTarb
cUCTEMY MEpONPHATHI (arpoTexHHue-
CKHX, XHMHYECKHX, OHONIOrHYECKHX)
no 6opbbe ¢ COpHAKAMH, BPEAUTENAMH
U Gosne3HaMH.

Cpeau nmpyrux ¢akTopoB, npensr-
CTBYIOLLIMX  MPOTPECCHBHOMY  POCTY



YPOXKAHHOCTH, MOXHO Ha3BaTh HH3KHE
fIOCEBHbIC KAYECTBA CEMEHHOro MarepH-
ana, a KaK CIeACTBUE — M3PEKEHHOCTD
MOCEBOB, HM3KOE KauecTBO 0OpaboTKH
MO4YBbl M HapylUeHHEe ONTUMAJbHbIX

CPOKOB MPOBEEHUA MONEBbIX PAOOT U A.

buoroauueckun 3axkonon | HIT
esodcmea CIEAYET CYUTATh KpHTHYE-
CKWH TMEepUOZ MO OTHOWICHUIO K haKTo-
paM KH3HH, KOTOPBIA NpefycMaTpHBaeT
HeobxonMMocTh obecneveHHs pacte-
HUi B 9TOT nepuoa GaKTopamu KU3HH
B HEODXOOMMBIX KONMYECTBAX 3a CueT
MPUMEHEHNS COOTBETCTBYIOWIMX arpo-
TEXHUYECKHUX TPUEMOB, B YaCTHOCTH,
TUIAHMPOBAHHME CPOKOB [MOCEBA, MONH-
BOB, MOINKOPMOK MUHEpanbHbIMH YAO-

OpeHMAMH, YXOLOB 32 NOCEBAMH W 1. U

WX NpOBeJEHME.
Kpumuueckuii nepuod y Beex nore-
BbiX KylbTYP BO3HMKAET NOCJE BCXONOB

Mo oTHoLUEeHHUIO K hocdopy, a hocdop-
Hoe ronoat1e B dToH daze (ocodenno
Yy KYKypy3bl ¥ APYIUX CEIbCKOXO3SH-
CTBEHHBIX KYIbTYp) PE3KO CHUXAET
BEIHUKMHY Oyayluero ypokas u He Hc-
fipaBnseTcs ynyuuieHuem docdopHoro
NUTaHWs Ha nocneaywouux ¢asax; y
3EPHOBBIX KYIbTYp Ha TPeTbeM-4eTBCp-
TOM JTanax OpraHoreHesa 1posBaseT-
C# MO OTHOWEHHIO K a30TY, a JIchHIUT
a30Ta OTPULIATENILHO BIUACT HA KOMH-
YECTBO 3aKNAAbIBAIOMWIMXCA  KONOCKO-
BbiX OYropkos B 3apoibiilic KOI0CA HAK
METEJIKH, NOochAeayloniee  ynyuuicuue
a30THOFO MUTAHKA YKC HE HCHpABIRCT
ITOTO OTPULIATEIILHOIO BOBACHCTBHA.

KpuTHueckuid mepuoa mo OTHOLUIE-
HHMIO K BJIare y BCEX KyJIbTYp NpOsiBiA-
eTcd B pasHble (a3bl BereTalMH, Ha-
NpUMep, NpH NOMaaaHWHU 3EPHOBBIX
Kya1bTyp noa 3acyxy 3a 10-15 ane#t no
BLIMETHIBAHMA WM BBIKOJAIIMBAHUSA,
YpPOXKANUHOCTb UX CHUIKAECTCS; Y 3EPHO-
0000BbIX KyNbTYp 3TOT MEPHOA PacTs-
HYT ¥ MPUXOAMTCs Ha (paszbl OyTOHM3a-
UMM — UBETEeHHs. 3ajaya 3aKiiodaeTcs
B TOM, YTOOb! arpOTEXHUYECKHUMH IIPH-
eMaMH B KPUTHUYECKHE NEepUOAbl pa3-
BUTUSA pacTeHHi yayuumiuts odecneue-
HME PACTEHHI dIEMEHTaMH MUTAHUA U
BJIaro# ¢ Tem, YToObI MO BO3MOXHOCTH
CHM3UTHL OTPULIATENIBHOE BO3AEHCTBUE
(dakTopa, BAMSAIOLIETO HA CHHXEHHWE
YPOKANHOCTH.

JTOT 3aKOH ClieAyeT YYWUTbLIBATHL B
ycnoBuax crendoro Kasaxcrtana npu
OnpeeneHn CPOKOB MOCEBA KYJib-
TYp, B YaCTHOCTW, MIICHHLbI, AUMEHSA,
OBCa U pAAa APYrux, 4ToObl KpHTHYeE-
CKWi NEPHO/ MO OTHOLIEHII0 K BNare no
BO3MOMKHOCTH COBTIA CO CPEAHEMHO-
TO/IETHHM MAaKCHMYMOM BbiNanaroilnx
OCa/IKOB, KOTOPbIH B OONBLLIMHCTBE JICT
NIPUXOANTCS HA HIOJb — HAualo aBrycTa.
DbdeKkTUBHOC BEICHIE OTpacin pacTe-
HWUCBOJICTBA B 30HC PUCKOBAHHOIO 3CMIIC-
AenHs TpeOyeT NPHMEHEHIUS TCXHONOTHN
BOYIC/BIBANNS KYJILTYP € PACUETOM HaM-
Oosice  PALOHAILHONO  WCIIONIL3OBAIIA
NETHUX OCAJIKOB W HAKOIUICHWA BJAIH
B TIOYBC B OCCHHC-3UMHII TICPHOALL, A
TAaKKEe QHOPMUPOBAKME TIOCCBOB ¢ OUI-

TUMANIbHOW U1 KOHKPETHBIX YCIOBHI
TYCTOTOM cTednecrosn.
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MIHTEeHCHBHBIE TEXHONOrMH MONHO-
CThI0 0a3UpyIOTCS Ha MpOrpaMMHpOBa-
HUHM ypOXxaeB, a pa3paboTka U BHejape-
HHE 3THX TEXHONOruM BO3/E/IbIBAHHSA
KYNbTYp HEMBICIHMBI 6€3 NpHMEHEHHS
BCEr0 KOMIUIEKCA WAH OTAEAbHBIX €ro
3JIEMEHTOB.

2.6. Meronnka pacyiera YpoBHA
VPOXKAHHOCTH MOJEBBIX KYJALTYP 1O
IpPeKTUBHOMY 11J10A0POAKIO0

[Tonb3yscb NpHBEACHHBIMU BBILIC
MarepHanaMHi, MOXHO pacCudTaTh IO
YPOBHIO 3(}EKTHBHOTO MIOKOPORHS
MOYBBI MOTEHLMATbHBIE BO3MOXHOCTH
ee JIBY 6e3 BHeceHHs ynoOpeHHid.

PacueTs! MOXKHO NPOBOAUTS 1O Gop-
MyInie, BbIBEJEHHOH U3 GanaHca, npuse-
JEHHOTO paHee, B YHC/IHTENE KOTOpOH
KOJIMYECTBO NOCTYIIHBIX PACTEHUAM ITH-
TaTelbHBIX BELIECTB B MAXOTHOM rOpH-
30HTE MOYBBI:

IR - KT RMRiray

B 3HAMEHA TeJI€ — BBIHOC NMUTATENIbHbIX
BELECTB KaXKJI0H eAMHULEN IPONYKLIMH
B., xr/u.
il - B
B.-100
rae V (/[BY) — ypoxaliHOCTb MOTE€HUH-
anbHas Wi AEHCTBUTEIbHO BO3MOXKHAS
110 COAEP>KAHUIO TOCTYIHBIX 37IEMEHTOB
MHHEpaIbHOTO MUTaHHUS, 1I/Ta.
ITonb3ysce HTOM MEeTOANKOH, MOXHO
MPOrHO3UPOBATE U OXHAAEMYNO TIPH-
0aBKy ypoxas OT BHECEHHBIX B MOYBY

17
b
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MWUPOBAHY

MMHCPAJILHBIX M OPraHHUYCCKUX YI0-
OpeHuit ¢ yueTtoM KOIPOHULUUEHTOB HC-
M10/1b30BaHMS MUTATEIbHBIX BELUECTB M3
BHECEHHLIX YI0OpeHUH H BBIHOCA MKTa-
TEABHbIX BelecTs Ha | 1 npoayKumu.

[lpumep pacuera ypoxaiiHOCTH
sumens. ComracHo matepuajiaM kap-
TOrpaMMbl  COJAEPKAHHE  JJIEMEHTOB
nuTaHusa B no4se (B Mr/100 r mo4ski):
azora ~ 5, dochopa — 2, kaaua — 40.
IlepecunTaem 3TH rokaszaTeld B KI' Ha
I rekTap naxoTHOro CJiof MyTe€M YMHO-
KeHHS Ha kod3pduuueHT 30, nomyumum:
azora — 150, docdopa — 60, kanus —
1200 xr/ra, W3 KOTOpBIX PacTCHHUAMH
Oyaer wucnosb30BaHO: a3ora — 25%,
docdopa — 10%, xanus — 12%, wiu co-
OoTBeTCTBEHHO 37,5; 6,0 u 144 kr. [Insa
¢dbopMHpoBaHHs | U 3epHa AYMEHS H CO-
OTBETCTBYIOIIETO KOJHMYecTBa 0000Y-
HOM mponykimH Tpebyerca: azora — 2,50
kT, pocdopa — 1,09, kanus — 1,75. Tlo-
JICIUB  KOJIMYECTBO THTATENLHBIX Be-
eCTB, BBIHOCHMbIX W3 MOYBBI, HA JTH
rIoKa3aresi, MoJyYHM YPOBEHb YpOXKaH-
HOCTH o a30Ty — 37,5:2,50=15,0 u/ra; no
dochopy — 6:1,09=5,5 w/ra u mo kamuo
— 144:1,75=822 w/ra. B cooTBeTCTBHH C
3aKOHOM MHHHMYMa YpPOBEHb ypOXaii-
HOCTH MOXeT ObITH B JaHHOM ciydae
5,5 wra.

2.7. TipHeMbl ONTHMH3ALHH
N.1010POAHA OB

Ha ocHoBannu IKCNIEPUMEHTAJILHBIX
MaTepHalioB Hay4YHO-HCCJIEA0BATENb-



NE

CKMX YUYPSKICHUH B CTaUMOHAPHBIX
onbiTax ¢ ynobpennsimu B [eorpadu-
YyecKkoi ceTH ObINTM AaHBl peKOMeHna-
UMK M0 FPUMEHEHHIO METOAHUKH Ofi-
TUMH3aUHH TI0OAOPOAHS TMMOYBbLI MO
arpoXMMHYECKHM H arpodu3nyecKkum
nokasarefasM Ha TUIAHHPYEMYIO BBICO-
KYI0 €€ NPOAYKTUBHOCTL. [lokasaresn
NNOOPOANS TOUBBl ABASKOTCA OMTH-
MaIbHBIMM B TOM cCiydae, €cily OHHU
00ecneuHBaOT HOPMHUPORAHHE BLICOKO-
ro MJIAHUPYEMOTO YpOXkas M KauccTea
APOAYKLUMH BCCX KYJIBTYP CEBOOOOPOTA,
a ONTHUMAaJbHbie MNapaMeTpbl LOKHbI
COOTBETCTBOBATH OHONOrHYECKHM Tpe-
O0BaHUIM BCEX KyNbTYyp ceBoobopoTa
M CNOCOOCTBOBATH peaTH3alMu HX
NOTEHUHANbHOH NPOAYKTHBHOCTH
(B.I". Munees, 1990).

Onmusmuzayus  HA0J0pOINI  Npeo-
veMAmpusaem vueni acpodusuy
UZPOXUNMUYECKUX U (PUUKO-X1AN Hx
CBOUCING HOYEDL.

Azpoghuzuyeckue cgoticmea.; yHUUThHI-
BAETCA MAXOTHBIH CIIOH, CM; IJIOTHOCTD
MOYBbI, I/cM’; NOpUCTOCTh obuias, %;
BIDKHOCTb, %0 OT MacChl; BOLOIPOYHbIC
arperarbl 0.25 MM, %.

Aepoxumuveckue u Huzuko-xu-
Muyeckue — rymyc, % u T/ra; asor,
% u 1/ra; hochop noxsuxHbIi, Mr/100
I MOuBLI, KalHil oOMeHHbiH, MI/100 r
MOYBBI.

Mo manusiM B.I. Muneesa (1990),
NI 4epPHO3EMOB OOBIKHOBCHHBIX 7TH
foKa3aTefii J0/KHbl COOTBETCTBOBATH
C/ICAYIONUINM mapaMeTpam:

7-0020

fIpUeMI NPOrPAMMYPOBAHIAA YDOXEEB

1. Aepocpusuueckue ceoiicmea no-
ugbl:

a) MaxoTHbIM CJIOH, cM — 35;

6) IIOTHOCTS, r/em’ — 1,10;

B) NOPUCTOCTB oduIad, % — 59;

T} B1aroeMKocTb, % oT Macchi — 30;

1) BoaonpouHsie arperarst 0,25 MM,
% — 60.

2. Aepoxumuueckue u u3UKO-XUMU-
yeckue ceolicmsea noUabI:

a) rymyc, % — 7,0, 7/ra - 270;

6) a3ort, % — 0,30, 1/ra — 12,0;

B) ocdop nomsuxueik, mr/100 r
noussl — 20;

r) kaouii oOmennslit, mr/100 r no-
yBbl — 35.

Ecii nouBbl COOTBETCTBYHOT 3THM
[IOKA3aTessIM, 110 PacyeTaM arpoXuMH-
KOB, MMEETCS pealibHasi BO3MOXHOCThb
JOCTHTHYTb YPOBHSA YPOXaHHOCTH 3ep-
Ha 03MMO#H MuIeHHIb! He MeHee 60 u/ra,
MHO[OJIETHUX TpaB (ceno) — 120 u/ra.

CiieayeT BCIOMHHTD, YTO NPH Kjlac-
cudukaimu noyus Kazaxcrana onpenene-
HbI CJIEAYIOIINE MApaMeTPhi 110 [YMYCY,
%: uyepHO3eMbl OOBIKHOBEHHBIE — 6,0-
8,0, 1oxHbie — 4,5-6,0, TeMHO-KaWITaHO-
Bble — 3,0-4,5.

OnTHManbHBIE MapamMeTpbl OCHOB-
HbIX fIOKa3aTened M1040PONHs TOUBbI
JIOCTUTAIOTCS MYTEM MPUMEHEHHS KOM-
nJieKca arpoTeXHHYECKHX H arpOXHMH-
YECKHX MpPHEMOB, Tpebyoiine 60mb-
[IMX  MaTEpHaibiibiX M (PHHAHCOBLIX
BIIOKCHHH.

Heckonbko  ynpouiennbifi, 6Honee
JMOCTYNHBIA W MEHEe 3aTPaTHbI MeTox
ONMTHMH3AUMKM — uepe3 CoscpKaHue

97



PASAEN 111, ArpoTexHUNECKME OCHOBbI M NPAKTUNECKVE NPHEMB! NPOrPEMMUNOBAHUR YPOXEER

nonerxHoro docdopa B mouse, M0-
CKOJIbKY CUYMTACTCH, YTO codepaicaniie
ROOBUNCHO20 (POCHOPA CIVHCUM 0OHOU
u3 2106HBIX Xapakmepucmux obujel
IKVIBHIVDEHHOCIU HOYE, NPl KOMOPOl
0OCMUSAOMC  HAUOOILIUTL  YPONCAU
8030€1618AEMON  KVI6MVPBL U OMCYMm-
cmeue hghekma om OonOIHUMEILHO
sroctblx ocghoprsiy yovopenu:. Tipu
ITOM PEKOMEHIYETCS OPHEHTHPOBATHCA
Ha Beayulde u Hanbonee TpeboBaTens-
Hbi¢ K YpOBHIO (pocthopHOro muUTaHus
KY/IbTYPbl c€BOOOOpOTa B KOHKDETHBIX
TIOYBEHHO-KJTHMaTH4ECKHUX YCIOBHAX.
3a onmusaIbHbLL YPOEELHb NPUHATNO
covepxcanue hochopa (P.O J 6 noyee.

npu Komopos Moxcem Ouimb 0ocmite-
Hymo e wenee 90-95% om sarcuvaas-
HOCO YpoXcas, a Heoocmanuue 5-10%
(Ha epuit  QOCMOBEPHOCIN  ONbIMA)
gochoansiomes ocdopusismu yooope-
HUSLMU, KOMNEHCUPVIOWUME 86IIEOC UX ¢
yporeagm,

B tabnnue 2.6 nanbl nokasarenu on-
TUMAJILHOTO COAEPHAHHS «I1OJBHKHO-
ro» ¢ocdopa Ha KalUTaHOBBIX MOYBAX
M 4epHO3eMax KapOOHaTHBIX, a TaKKe
3aTpaThl (HOCHOPHBIX YROOpEHWH il
NOBBILICHHUS. COAEPKAHHUA «IIOABHXK-
Horo» Qocdopa B nouse Ha KamAbii
1 mr/100 r, xr/ra (B.I. Muuees, 1990).

Tatuya 2.6

Onmumaivhoe codepicanue noOsuMCcHozo Pocdopa ¢ HepHOIEMHbBIX, KAUMAHOBBIX,

CePO3IEMMBIX NOYEAX

fTousBa 4 MeTO)
onpeaeaeHHs

HwaHan rpavuna on-
THMAJLHOTO COlepKa-
Hun PO, Mr/100 ¢

3arparnl gpocdopHuIx yrobpennii 1nn
NOBBLIMIEHHTA COACPIKAHUTA TO/IBUNKHOTO
thocdopa B nouse na 1 Mr/100 r, kr/ra, 1.8.

(no Yspukosy)

YepHoiem kapOoOHATHBIA M 3,145 90-170
KaluTAHOBYS 1104YBA

(no Maunruny)

Ceposem (no Mauurnsy) 3,1-4,5 130-400
HepHoleM HekapOoHaTHLIH 10,1-15,0 50-120

boabuwuHcTBO TEMHO-KALITaHO-
Boix nou CeBepHoro Ka3zaxcrana
uMeroT cogepxanie P .O; B cpesnem
1,0-1,5 mMr/100 r, yuepHO3eMOB OObIK-
HOBEHHBIX — 1,5-2,5 mMr/100 1, B cBs~
31 € 4CM A1S JOCTHXKEHHSA TOJLKO
HW/KHEA rpaHuilbl ONTUMANLHOTO CO-
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nepxauus (3,1-4,5 mMr/100 r) ciaeay-
€T noBblaTL coacpxaHue docdopa
MHHHMYM Ha 2-3 MI/100 r noyssl, 41O
MOMHO JOCTHTHYTb BHECEHHCM HE McC-
Hee 180-500 kr PO, nnun B nepecuere
Ha ABoiiHo# cynepdocdar o1 4 mo
11 n/ra, a, KpoMe TOro, eXEroAHO elile



BOCTIOJIHATE BBIHOCHMMOC KOJIMYECCTBO
docdopa ¢ ypoxaem.

JoBeneHue cofepxaHUs MONBHXK-
Horo ¢ocdopa A0 ONTHUMANBHBLIX 3HA-
uyeHWH noTpedyeT OrpoMHBIX 3arTpar
CpPENCTB, CPOK OKYNaeMOCTH KOTOPBIX
BECbMa TPOJOKHUTENbHBIH, MOTOMY B
KaXkJOM OTZAENbHOM Cllydae HeoOXouu-
Ma BCECTOPOHHAS OLEHKA Liesiecoodpas-
HOCTH MPUMEHEHHS YTOro METOAa «Ofl-
THMH3ALIMU» B KOHKPETHBIX YCIOBUAX
XO3AHCTBA U YHeTa YPOBHA €ro 3KOHO-
MHYECKOI0 COCTOAHHUS.

YuuTbIBas KpaHHEe HU3KUH ypOBEHDb
00ecreqeHHOCTH CENbCKOrO XO31HCTBA
MUHEPAIBEHBIMH YIOOPEHHSIMH, @ TaKxKe
IKOHOMHYECKOE COCTOSHHUE XO3AHCTB, B
HacTosLlee BpeMs FOBOPUTH 00 ONITHMH-

Kontpo.

Mbl IPOTPAMMAPOBAHKS ypoKaes

3alMH YPOBHA IUIOROPOAMA MO4B Mpe-
) espeMerHo. [Toatomy B Onuxanuine
TObl OCHOBHBIE YCHITMA MOKHBI ObITH
HanpaBieHbl HA NMpUMeHeHye banaHco-
BOTO METOa pacyeTa 103 ynobpeHuit u
nepexoa XO3sMHCTB Ha MEPBOM 3Tame
OT IKCTEHCHBHOTO (OTPHLATEILHOIO)
fanaHca, MpH KOTOPOM BBIHOC C ypo-
aeM W MOTEpH MHUTATEJIbHBIX BEILCCTB
MPEBBIIIAIOT WX MOCTYMUIEHHE B IO4BY,
K Oe3neUUMTHOMY (HYJIEBOMY), IpH
KOTOpDOM CTaTbM MPHUXOZAa M pacxona
3MEMEHTOB MWUTAHHS  PABHOBEJIMKH.
370 MO3BOMMT MOBLICHTH YPOXKAaHHOCTH
KyJbTYp, HE AOMYCTHUThL JAanbHeHlee
XUIIHUYECKOE HCTOLLEHWE TMOYB IIpH
BBICOKOH OKYMaeMOCTH BHOCHMBIX YI0-
OpeHui.

1€ BONPOCHI

1. KakoBb1 OCHOBHbIE MCTOIbl M METOIMKH pacueta 103 yaoOpeHHid?

2. 3aKkoHbl 3eMJIEAENHS ¥ PACTEHUEBOACTBA, KOTOPKIEC CIIEAYET YYHTHIBATH NPH RPOTpam-
MUPOBAHHK yPOXKAEB H OLUEHKE 00€CMeYeHHOCTH MOCEBOB (PAKTOPaMH BHELLHEH CPEbi M pe-
anH3alMA UX Ha MPAKTHKE 33 CHET MPHMEHEHHS COOTBETCTBY IOLLUKX EMEHTOB TEXHOJIOTHH

BO3JICJIbIBAHHUSA CENBbXO3KYIIBTYD.

3. KakoBbi IPHHELMNBI TOCTPOEHHS GanancoBoi (popmybl (IIPHXOAHAS K PACXOIHAA HACTh)

M0 NHUTATENLHbIM BetliecTBaM?

4. CymecTByouiMe METOAHKH pacyeTa 03 MHHEPANbHBIX YA0OPCHHII C y4eTOM ypOBHS

ypomaﬁﬂocm H TUTOA0POAHA MOUBLI.

5. B 4eM 0€cOBEHHOCTH METOMKH pacyeTa 107 MUHEpaIbHLIX yI0OpEeHHIE MPH BHECEHH

OpraHHyYecKkux yroopennii?

6. B ueM cyllHOCTL METOAMKH pacyera 403 MHHEpPalibHbIX yaoOpeHiti Ge3 npHmeHeHus

pacdeTHbiX popMya?

7. BeiBesiute GopMynbi Ans pacdera: a) 403 yaoGpeHuii; 6) ypoBHS YpoXaiHOCTH 10
pdexTHBHOMY MII00pOIH0; B) KOIhdHLHEHTOB BbIHOCA NUTATENbHbIX BCINCCTB H3 i10-

4Bbl ¥ YIOOpPEHHIA.

8. Kakosa MeTojiMKa pacueTa ypOBHA ypOXaHHOCTH B 3aBUCHMOCTH 0T YhexkTHBHOrO

mjiogopoans noy Bhi?
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NEN I OXHN pHeMbl NPOTPaMMIPOB3

9. Kakosa mMeroimka pacdera koddhuilnenTa BbIHOCA MNTATENbHbIX BEUIECTB U3 NOYBLI
1 ynobpenuii?

10. KakoBbl 0COOCHHOCTH METOJIMKK PacueTa U BHECEHH MUHEPAILHBIX YA00peHHii 1o
MHOI'0JICTHHE TpaBbl?

11. 1lo kakum arpodu3nueckum, arpoXxMMHUYCCKUM CBOMCTBAM MOYB OCYUIECTBAACTCA
ONTHMH3ALIMA MIofopoans nouss! (no B.I. Munecsy)?

12. B uem cyurHocTs ONTUMH3ALKK NJIOAOPOAHS f104BbI 110 coaepKanuio B Hell PO, (no
B.I". MuHeeBy) H KaKOBbI JKOHOMHYECKas BOIMOXHOCTDL M Lenecoobpa3HoCcTb 3TOro MetTona?

13. PakTHYECKOE COCTOAHHE C BHECEHHEM OPraHHYeCKUX H MHHEPaJIbHBIX y100peHkii B
70-80-€¢ roabl NpOLIOro CTONETHA.

14. [latb ananu3 6anaHca no BbIHOCY MUTATE/bHBIX BEWECTB U UX BO3BPATY B MO4YBY B
HacTosee BpeMsa.



POTEXHUYECKUE OCHOBY ©CKME MpUEMbI NPOrpaMMUpOBaHNS YPOXAEs

Inasa 3. IPOTPAMMUPOBAHUE
YPOKAEB - TEOPETHYECKHUE
OCHOBBI AJ151 PA3PABOTKH
U NPUMEHEHUSA
MPOIrPECCUBHDbIX
(MHTEHCUBHBIX)
TEXHO.IOTUN
BO3JEJILIBAHUS KVJILTVP

3.1. OnpeaeneHiie AOHATHA
«TEXHOJIOFHS BO3/1e/TbIBAHUA
KYJbTYP» H €€ OCHOBHbIE 3/TeMeHThI

YerolunBOoe  pa3BUTHE  pacTeHU-
€BOJACTBA M HBOTHOBOACTBA, HEOD-
XOZUMOCTb MPOM3BOACTBA KOHKYpEH-
TOCMOCOOHOH TIPOAYKLMH CeIbCKOTO
XO35IMCTBAa TpeOyHT NPHMEHEHUS TeX-
HOJIOTHH, ODecCrneynBalolMX BbLICOKHH
YPOBEHb TNIPOAYKTUBHOCTH KYIbTYp C
HH3KOH ce6eCTOMMOCTbIO MPOLYKLHH,
MOTOMY B pPa3BHUTBIX CTpaHax MHUpa OC-
HOBHBIM IIyTEM pa3BUTHUA CEJILCKOXO-
39HCTBEHHOr0 TPOM3BOJACTBA ABJIAETCS
WHTEHCHMBHOE Pa3BMTHE BCEX OTpaciei,
obecneyuBaroluee BelkUBaHHE epmep-
CKHX XO3AHCTB B YCJIOBHSIX MECTKOH
KOHKYPEHLHH.

UnTeHcubukauus orpacnedt cefb-
CKOTO XO3MHCTBa — pacTEHHEBOJCTBA,
AHBOTHOBOJCTBa, KOPMOMPOH3BO/ICTBA
W Ip., peajiu3yeTcs B NPOM3BOACTBEH-
HBIX YC/OBHAX 4epe3 WHTEHCHBHbIE
TEXHOJIOTUY  BO3IEJIbIBAHUA MOIEBbIX
KYJIBTYP Ha OCHOBE BHEAPEHWS H KOM-
MIEKCHOTO MPHUMEHEHHS JOCTHXEHHI
HayKH, TEXHHKH, ymobpeuui, a¢ddek-

THBHBIX CPEACTB OOPLOB! ¢ COPHAKAMH,
BpeAUTENIMU U 6oNe3HAMU pacTeHUH,
970 TpeOyeT HOMOIHUTENBHBIX MaTepH-
aJIBHBIX 3aTPAT, KOTOPbIE MPH NPaBUIIb-
HOM Hay4YHOM MOIXONE MO/KHBI OKY-
narbCsi JIONOTHHUTENBHO MONY4aeMoH
NMPOAYKIHEH U CHIXKEHHEM ee cebecTo-
HMOCTH.

PaspaboTka u BHeapeHue nporpec-
CHBHBIX TEXHOJIOTMH HMHTEHCHBHOTO
THMA B KOHKPETHBIX MOYBEHHO-KIHMa-
THYECKHUX YCIOBHSX HMECT B COBpE-
MEHHBIX YCJIOBHAX TMEPBOOYEPEIHOE
3HaueHue. o pacueram yuveHslx, B
Hactosimiee Bpems no 70% Hemobopa
ypoxas CeJbXO3KYJIbTYp CBSI3aHO C Ha-
PYLIEHHEM TEXHOIOrNH, NO3TOMY OBJIa-
JleHHe COBPEMEHHBIMH TEXHOJIOTHAMH
BO3IETILIBAHUS U YOOPKM KYNBTYp, 3a-
TOTOBKHM H XPaHECHHs KOPMOB JIIOIbMH,
B YbHX PyKaX COCPENOTOYEHb! BO3MOX-
HOCTH DEaJM3allii ITUX TEXHOJIOTHH
(pykoBOAMTENH, CNEHUWATIMCTBI, Me-
XaHU3aToOpbl, (GepMepbl U 1p.), UMeeT
OrpOMHO€ MPAKTHYECKOE U DKOHOMHYC-
CKOE 3HAYCHHUC.

flporpeccuBHble TEXHOMOTHM BO3-
JeIbIBAHUS CEJILCKOXO3AMCTBEHHBIX
KYABTYP HOMKHBI OCHOBBIBATbCA HA
MOCTOSHHOM MOBBILIEHHH TUIOAOPOAHS
MOYBLI, HA yyeTe OHOJIONMHECKHX OCO-
OEHHOCTEH W MOTEHIHANBHBIX BO3MOXK-
HOCTEH KyNbTYP 1 COPTOB HHHTEHCUBHOTO
THIIa, Ha KOMIUTEKCHOM HCMOMb30BAHHN
6HOJ'IOFM‘{CCKHX, ArpoOTEXHUUYECCKHX U
arpOXMMHYECKUX CPEACTB YNpPaBAcHUA
ypOXKaeM H MHTErPUPOBAHHOW 3alllMThI
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PASLEN I Arg

bl U NPaKTAYBCH Jtidt

pactenunit or donesueii, BpeAnTeicH,
COPHSKOB, 0O0CCTICYCHHH BbICOKONPOM3-
BOANTCILHLIMU MALLNHAMK, OPYIHSMH,
KOMIUICKCaMH UIA 0OpaboTKK Mousbl,
110CEBA, YXOOY 3a HHUMH, YOOpKe Kyib-
TYp, liepBitiHoil 006paborke NpoayKuNH
I oap., ¢ obs3arcabHBM IPHEeKTHBHBIM
HCTOMB30BAHHEM  MallMH,  BbICOKOH
kBanudukaunMin kaapoB u 6He3ykopus-
HEHHOM COOMIOAEHUH TEXHONOrHYECKOH
JHCUMNIHHBI.

«TCXHOMOTNS» TNPUMCHHUTEIABHO K
BO3AE/IBIBAHHIO  CEJIbCKOXO35HCTBEH-
HbIX KYJIBTYD NpEICTaBIseT COBOKYII-
HOCTb MOC/eI0BaTeNbHbIX PaboT no ux
BbIpallHBaH1lo, ybopke u mocneybo-
pouHoi nopaboTke MOMyYyEHHOH Mpo-
JAYKUHH, NPHEMOB KOHCEPBMPOBAHHA H
XPaHEHHA, a TAKXKE NEpeYeHb MaTepu-
aJIbHO-TEXHHYECKUX CPEACTB W TeXHH-
KO-9KOHOMHUECKHUX NOKa3aTenei.

CaMo ¢€n0BO «HHTEHCHBHas» 00o-
3HAYaeT HAIPMKEHHE — KOMILUIEKCHOE
COCPENOTOYEHHE (KOHUEHTpauUIo) Ma-
TepHaTbHO-TEXHHYECKUX PECYPCOB ISt
BO3/ENbIBAHUS KYIbTYP, a Bce paboTsl
JIOJKHBI OBITH NPUYPOUEHDI K Pazam Be-
reTaliy pacTeHHH, TO eCTh MpeIoa-
raeTcs BBINOJNHATH BCE OMEPaLUH «BO-
BpEMs, MOCTOAHHO H OOOCHOBAHHOM.
BHenpeHne UX JOMKHO HAaYHHATBCH C
pa3paboTku MNoApOOHBIX TEXHOIOIH-
YECKHMX KapT IS KaXJOW KYJIbTYpBI,
copra W JUIS KaxXJIOr0 KOHKPETHOro
TOJA.

Pa3paboTka onepanHOHHOH TeXHO-
J0THH TpebyeT HHIMBUAYAJILHOTO NOM-
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X0/la K KakAOMY II0J10, OAHAKO €CTb
1IPHEMB, KOTOpbIE ABJIAIOTCH OOUIMMH
JUIS MHOI'MX KYABTYP: IPOBEAEHHE BCEX
OlepalMi C BBICOKHM KaueCTBOM, CHU-
CHUC 3aTpaT TpyZda Ha BCEX TEXHOJIO-
I'MYECKHX  OlEpalHsAX, [PUMEHEHHE
COBPEMEHHBIX MAlMH U Opya#uii C Tiua-
TEAbHO OTPEryJIMPOBAHHLIMM paboun-
mu opraHamy. B Cesepiiom Kazaxcrane
TaKUM OOUIMM TNPHEMOM SABISETCS CH-
CTEMa [IPOTHBOIPOIHOHHBIX MEPONpH-
ATHI M IPUMEHEHHE MalUHH M OpYAUH,
CnocoOCTBYOWNX  NIPEAOTBPAUIEHHIO
HIJTM YMEHBILIEHHIO BETPOBOM, a TaKKe U
BOJIHOI 3pO3HUH.

[IprMcHeHe NporpeccHBHBIX TeX-
HOJIOTMH WHTEHCHBHOTO THMa Ipe-
CJIEJyeT BBLINONHEHHE BCEX ONEpalui,
HpEAyCMOTPEHHBIX  TEXHOJIOrHYECKOH
KapTOH, OIHAKO B 3aBUCHMOCTH OT CKJla-
JBIBAFOIIHXCA YCIOBHH MOKET KOPpeK-
THPOBATbCA MYTEM HCKIIOYEHHMA OHHX
WJIH BKITIO4EHHS APYTHX, HE BHECEHHBIX
B TEXHOJOTHYECKYH) KapTy OnepalHi.
Hanpumep, npu MaccoBoM MosiBACHUH
COPHSIKOB, BpeauTeel ¥ Gone3Hed B
HETNPOTHO3UPYEMBIX B MOMEHT COCTaB-
JIEHUS! KapThbl pasMepax U 1p.

TexHONOrHAs HHTEHCHBHOTO THMA
npelycMaTpHBaeT yNpaBlIeHHE POCTOM
W pPa3BMTHEM Ha OCHOBE IITyOOKOro
3HaHMS OMONOrMH KyJIbTYphl, cOpTa H
NPHUMEHEHHsS OCHOBHBIX TPHHLMHIIOB
NpoOrpaMMHpOBAaHHSl ypoXaeB (pacueT
YPOBHA ypokas 0o BiaroobecrieyeH-
HOCTH, (OPMHPOBAHHE ONTUMAJBHOI
TyCTOTHI cTebnectos (TpaBocTos), BHe-
CeHHE 103 yIoOpeHHi noa 3aniaHupo-



BaHHBIH ypoXai, MpoBeneHHe Berera-
UHOHHBIX MOAKOPMOK, MEPOMpPHATHH M0
Oopbde ¢ BpenutesnsiMu u 60-1e3HAMH U
ap.

IloHsiTHe «MHTEHCHBHAsi TEXHOJO-
THA» CTAJI0 UWIHPOKO MPHMEHSATHCH B
70-80-e roabi MpOIUIOTO CTONETHS KaK
aHAJIOT «MPOrPECCHBHON TEXHOIOTHM»
M B IPOTHMBOBEC TEXHOJIOTHH IKCTEH-
CUBHOH, XOTA B HOPM@IBHBIX XO3sH-
CTBaX TEXHOJIOIMH 3KCTEHCHBHOIO THIA
HE JOKHO ObITh.

Kaxkas TeXxHONOrHs, KOTOPYFO MOX-
HO Ha3BaTb HMHTEHCHBHOH, MCXOIs M3
COBPEMEHHBIX MPEACTaBICHHH, TOJHKHA
BIUIIOYaTb B ce0s cleAyrollMe OCHOB-
HbIE MEMEHTBIL:

1. PasmelieHse KaxmoH KyJIbTypbl
O AYYIIHM JUIS HEE MpelIecTBEHHH-
KaM B CHCTEME CEBOOOODOTOB HHTCH-
CHUBHOTO THTIA.

2. B ycmoBuax ecTecTBEHHOro Bia-
roobecneyeHuss pPacCUMTHIBACTCS BO3-
MOXHBIH YPOBEHb YPOXANHOCTH [0
BjIaroofecneyeHHOCTH, a Mpu opoLle-
HWM pacTeHHs 00ecrneyuBaroTCsA BIaroi
B ONTUMAJIbHBIX pasMmepax.

3. lNpumeHenue HayyHo 00OCHOBaH-
HOM 30HanNbHOH cHcTeMbl 06paboTku
TMOYBBI U MOJArOTOBKH €€ K MOCEBY.

4. ObecnieyeHre pacTeHH IEMEH-
TaMH MUHEPATLHOTO MUTaHUs B pacyeT-
HbIX 71033X MO/ BO3MOMXHbBIH YPOBEHb
YPOXAaHHOCTH, PACCHUTAHHOTO MO Bia-
roofGecrneyeHHoOCTH, ¢ y4eToM coaep-
HaHWA IMEMEHTOB MHTAHHUA B MOYBE M
NOTPeOHOCTH PACTEHUI B MUTATECAbHBIX
BEUIECTBAX, C JAPOOHBIM BHECEHHEM

a30THBIX YIOOpeHHH B mepHoj Berera-
UMY pacTCHHH.

5. Hcnonb3oBaHue HaydHo 060-
CHOBaHHbIX HOPM BbiCEBa CEMSH [Jifi
(OpMHUPOBAHHUSA ONTHMATBHOH TyCTO-
Tbl cTebseCTOA C (POTOCHMHTETHYECKHM
MOTEHLHAJIOM [0CEBOB, oOlecneyuBa-
IOLUM [ONTyYeHHE MaKCHMajbHO BO3-
MOCHOT'O YPOBHS YPOXKalHOCTH.

6. Bo3saenbiBaline BBICOKOYpOXaii-
HbIX KYIBTYp W COPTOB MHTEHCHBHOIO
THIA, C NOBBILIECHHOH 3aCyXOyCTOHYH-
BOCTBIO, XOpOILUO OT3BIBAIOLIUXCS Ha
YBNaXHEHHE, YPOBEHb AarpPOTEXHHUKH H
BHECEHUE YI0OpEHHH.

7. Wcnonp3oBaHue HHTErPHUPOBaH-
HOM cHCTeMb! 3alUUTHI pacTEHHH OT
COPHAKOB, BpeauTenedl W OonesHei, B
HEeoOXOMMMBIX ClydasX peryJiupoBaHue
pocTa pacTeHMit peTaplaHTamu, AecH-
KaHTaMH.

8. OpueHTauMs BCEX TEXHOJIOTHH
BO3/ICJIBIBAHHSA HA 3aLMTY MOYB OT 3PO-
3WH M NOBbILIEHWE [0l OT roja ee fo-
JIOPOZMA, HAKOTUIEHHE, COXpaHeHHE H
pallHOHANBHOE HCIMONL30BaHHE BJArH,
CO3/1aHHe ONTHMAbHBIX YCNOBUH /s
pocta pacTcHUii U dopMHUpoOBaHUE
MaKCHMajlbHO BO3MOXHOTO B 3TUX
YCIIOBHAX YPOBHS YPOXKaHHOCTH.

9. Pazpabotka a8 KaxaoW Kynb-
TYpbl, COpTa, MONA TEXHOIOIHYECKHX
KapT, YYHTBHIBAIOLMX BCE MCXO/HBIE
YCIIOBHS MOJIS — MIOKOPOAHE, HATHUYKC
CODPHAKOB, 3anachbl NPOAYKTUBHOI Baru
B METPOBOM CJIO€ TMOYBbI, MPC/IIECTRY-
FOIIME KYNBTYPbl, HX YPOXKAHHOCTh, 00-
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PA3JIEN {11, ArpotexHn4eckune OCHOBYI 1 NPAKTUMECKHE NPMEMB! TIPOFPAMMUPOBAHNA YPOXKAEB

pabOoTKH MOYBbLI, BHECEHHE YAOOpEHHIi
M Ap., NDUMEHEHHWE MaUlMH, OpYAHH,
KOMIUIEKCOB C YYETOM MaKCHUMallbHOW
MEXaHM3allMH BCEX MPOLECCOB, Ha-
YHHasg C MOATOTOBKH CEMSIH, MOYBHI U
KOHYasi YOOpKO#H M KOHCEpBMPOBAHHEM
KOPMOB.

10. Tlposenenue Bcex onepauuii
CBOEBPEMEHHO W KaY€CTBEHHO B COOT-
BETCTBUH C TEXHOJOFMYECKOH KapTOH,
BHOCS B 32BUCHMMOCTH OT CKJIAJIbIBAFO-
ILIUXCA METEOPONIOTHYECKHUX U APYTHX
YCNOBHH HU3MeHEeHMs! B OMNEPaLHOHHYIO
TEXHOJIOTHIO, MpPEeNyCMOTPEHHYI TeX-
HOJIOFHYECKMMH KapTaMu, CHUMas, 10-
Gapnss UIM 3aMEHAs OTJE/bHbIE ONepa-
UMH.

ConocraBfeHHe 31eMEHTOB HHTEH-
CHBHBIX TEXHOMOIMH ¢ OCHOBHBIMH
NPUHUMIIAMHA IPOrPaMMUPOBAHUS YPO-
’KaeB MO3BONAET OTMETHTHL AHAIOrWY-
HOCTb MHOTHX 3JIEMEHTOB, MOCKONBKY
BCE MPUKNIAJIHbIC BONPOCHI YIIPaBICHUS
(hopMUpOBaHHEM YPOXKAHHOCTH TeC-
HO CBA3aHBl C [POrPaMMHUPOBAHUEM.
[IpuBeneHHBIE BBIWIC MaTepuanbi MO-
3BOJISILOT C TOJHBIM OCHOBAHHEM Cle-
JaTh BBIBOJ, YTO HPOrpaMMHUpOBAHHUE
ypOXKaee CjCAyeT paccMaTpHBarh Kak
TEOPETUHECKYI) OCHOBY NpPOTPECCHB-
HBIX TEXHOJIOTUIl UHTEHCHBHOIO TMIIA,
3HAHHC M MPHUMCHEHHE KOTOPOro BO-
OpYXaeT CHeUHalkiCTa-arpoHoMa  Me-
TOJAAMH pAacyera YPOBHS ypmkKas Mo
BJIAro00eCneYeHHOCTH, ONTHMANLHOM
I'YCTOTBI CTEONECTOA C yYETOM OXHAa-
eMo#i MoJeBoil BCXOXKECTH CEMSH H CO-
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XPaHHOCTH PAacTEHHH, a NPH OPOLLIEHHH
— pacueTa ONTUMAJIbHOI OPOCHUTEbHOH
HOPMbI, CPOKOB MOJIMBA, pacyeTa /03
yaoOpeHUH B 3aBMCMMOCTH OT MJIOAO-
poaHs MOYBBI U YPOBHS IUIAHHPYEMOTO
ypoxas u ap.

NuteHcudukauus pacTeHHEBOACTRA
W KOPMOMpPOM3BOACTBA MNpelyCMaTpH-
BA€T OZHOBPEMEHHOE PEIUEHHE W psna
IPYTHX arpoTeXHMYECKHX BOIPOCOB:
COBEPIUEHCTBOBAHHE CTPYKTYpbl IIO-
CEBHBIX IUIOLIaZEH; BBEIECHHE COOT-
BETCTBYIOII[MX [MONEBBIX H KOPMOBBIX
CeBOOOOPOTOB, KOTOpPBIE CMOIIH OBl
ofecneyuts NpPOU3BOACTBO pacTeHH-
€BOAYECKON MpOAYKUMH ¥ KOPMOB B
HeoOXoauMbIX 0ObeMax 3a cHeT pac-
IIMpeHHa MJIOLaAH nocesa Haubonee
NPOAYKTHBHBIX KYNbTYpP W BBEIEHHE
KOMOHMHHMPOBAHHBIX WK CHELHaTH3H-
POBaHHbIX KOPMOBBIX C€BOOOOPOTOB,
npUMEHEHHe MPOMEXYTOUYHBIX  (no-
BTOPHbIX) NOCEBOB, a TaKkKe Mporpec-
CHBHBIX TEXHOJOTHH BO3IEJILIBAHHS
KYJNbTYp, N0cney0opodHOH oApadoTKK
NOTy4eHHO! MpOAYKIMH; 3arOTOBKH U
XPAHEHHA KOpMOB, obOecnedynBatoLHX
COKpalUEHHE NOTEPb yPOKa.

3.2. 3nadeHue ceBoobopoToB
B NOBbiLLIEHHH
ypoKalHOCTH KYABTYD
H 11J10/10POAHS NO4BbI

OaHnuM W3 00s3aTeNbHBIX 31EMEH-
TOB TEXHOJOTHW HHTEHCHBHOIO THNA,



3HAYALLErocs B YMCIlE NEPBbIX, @ TAKKC
OIMH M3 3aKOHOB 3EMJIEAE/IUA W pacTe-
HHEBOACTBA IIpeyCMaTpHBalOT BBELE-
HHe ceBo0OOPOTOB (NJ1010CMEHA) C Ye-
pefoBaHHEM KYAbTYP B MPOCTPAHCTBE
{ BPEMEHH, MO3BOJSIOWMX C YYETOM
OMONOTMHECKMX OCODEHHOCTEH KYilb-
Typbl, €€ XO3SHCTBEHHON 3HAYMMOCTH
W psifia APYTHMX MokasaTenci, OTBOAUTH
Ka&10# KyIbType TaKoe MeCTO B CCBO-
obopote, B KOTOPOM KYJIbTYpe HauIyu-
wumM obpazom OyayT co3naHbl yCioBus
obecneyeHns ee (HakTOopamu BHEIUHEH
Cpelbl M TONyuYeHUSs MAKCHMAbHO
BO3MOXHOTO YPOBHA YPOXAaHHOCTH He
TOJBLKO C KaKOro-TO OTAENBHOTO MO,
HO M BCEX KYJbTYp H CO BCEH Mioiaam
ceBoobopoTa.

Cuctema ceBooGopoToB (nnogoc-
MEHa) JOMKHA TNpeaycMaTpHBaTh He
TOJILKO MOBbILEHUE cOOpa MPOAYKLHH
C €AMHHMLB! NIOWAAH, HO U COXpPAHEHHE
¥ NMOBBbilIEHWE TO1 OT FOfA, POTALUMK OT
poTatuu ceBoobOpOTa MIIOIOPOAHS NO-
YBbI.

B kakaom cesoobopote AOJKHO
ObITb XOTS Obl OHO MONE — BOCCTAHO-
BMTENb MIOROPOAHSA, K KOTOPBIM B NEp-
BYIO O4epe/ib CC/IYeT OTHCCTH MHOTO-
JIETHUE TpaBbl, ocobenHo ©00boBbIC,
ocTasnstowme nocse 4-5 et npedniBa-
HHS HA 3TOM H0JIC OONIBIIOE KONYCCTRO
KOpHEBbIX OCTaTkoB (10 15-16 T cyxoro
BEILECTBA), 3epHO-0000BLIC KYNLTYPHI,
ofHoneTHUE Tpasbl W ip. K Bocctano-
BMTENAM [UI0J0OPOIHA TOUBK P/ ABTO-
POB OTHOCAT MPONANIHBIC KYJILTYPbI, 10

OHM MOTYT BBIMOJHATH 3Ty (PYHKLMIO
B OCHOBHOM B T€X CIy4asiX, Koria o
3TH KYJbTYpbl BHOCATCS OpraHUYeCKHE
U MHHEpasibHble y100OpEeHHUs. 3€pHOBbIE
3/1aKOBbI€ OCTABJSIOT MNoOcie ceds OT-
HOCUTEJIBHO HEeOONbIIOE KOJIMYECTBO
KOPHEBBIX OCTATKOB, MMOTOMY NpPH K-
TEJBHOM BO3JEJIBIBAHUHU ITHX KYJIBTYP
Mo4BbI HCTOMIAtOTCH. Heckonbko 1yd-
IIME YCIOBHS C HAKOTUIEHWEM OpraHu-
KM CKJIaIbIBAIOTCA B TEX CiIy4asX, KOoraa
BCS cosioMa npu ybopke H3Meb4aeTcs
1 pa3OpacbiBaeTcs Ha MoJifX, HO 3TO MO-
®eT ObiTh YPPEeKTHBHO TONBLKO NMPH Bbi-
COKOH YpOXaHHOCTH 3epHa, NpHHUMAas
BO BHUMaHHE, YTO COOTHOLUEHHUE 3EpHA
M COJIOMbI COCTABNAET B cpeaHem 1:1.

Hepenko 4ucThblii map OTHOCHT Tak-
€ K BOCCTAHOBMTENIO [JIOXOPOAHS
MOYBbI — YTO CJAEAYET CUMTATh KpalHe
OONILLIHM 3a00y)KAECHUEM: NPH psE No-
TOXUTEIbHBIX CTOPOH YUCTOrO napa,
OTPHLATENbHbIX 3HAYMTEIbHO Oonblie,
MOCKONBKY B MOYBE MPOTEKAOT AKTUBHO
MHKPOOHOJIOTHUECKHE MPOLECChl, pa3-
pyluatouMe  OpraHiyucckoe BCIUECTBO
U MpCBpaLAIOUINE €T0 B MUHECPAJIbHbIC
COC/IMHCHHA, OOC-TYMHLIE PACTCHHAM
H KOTOPLIC MOTYT JICT'KO BLIMbIBATBCA I
YACTYYHBATBCSA, K TOMY JKC 11O HHCTO-
0 napa 0co0eHHO MOABCPKCHbBI BCTPO-
BOW H BOHOIT IPO3HH.

1forToMy  OCHORHBIM
BOCCTAHOBHTCIICM

NPHPOJIHBIM
WJI0J0PO/HSA TTOUBDBI
CJICAYET CUNTATH MHBOTOJICTHHC TPUaBRbI,
KOTOPbIM, KCTATH, Mbi 00A3aHbl 06‘11\'30-
BAHHIO caMbIX 0OTATHIX 110 TIOOPOTIIO
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1104B-4EPHO3CMOB, TEMHO-KALITAHOBBIX U
ap.

Taknm obpa3oM, ceBoobopor (nio-
JIOCMEH) TpefycMaTpUBaeT Yepeno-
BaHUE KyJIbTYp B TMPOCTPAHCTBE U
BPEMEHH, TO €CTb EKETOJHYK poTa-
LUMIO KYIBTYp MO NoasM ceBooboporta.
YepenoBaHue MO3BOJAET  pa3Mellarh
KYJBTYPbl C YYETOM HX TpeOOBaHMH K
(hakTopaM BHEILIHEH cpelb!, MOCKONbKY
KYJbTYPbI Pa3iM4alorcs no Tpedosanu-
AM K BJIare, NHLLE, CIOCOOHOCTH KOHKY-
pPUpOBaTh C COpPHAKAaMH, DNyOHHE Mpo-
HHKHOBEHHS KOPHEBLIX CHCTEM, CPOKaM
noceBa ¥ YOOpKH MMEIOT CBOM OCOOEH-
HOCTH POCTA W Pa3BUTHS U AP.

B cesooOopore Hapsny ¢ Kyasry-
paMH, HCTOLUAIOIIUMMH  TIOAOPOIKE,
JOJDKHBL OBITb BOCCTAHOBHUTENH MJ0-
10pOAMs MOYBBI, HA 4TO obpalan BHHU-
manne JIL.H. Upsuumnuxos (1953),
yKa3aB Ha B3aUMOCBS3H MEKIYy Ypo-
WaHHOCTbIO U CUCTEMAMH 3eMJIE/IETHS:
theomanbHOIl TPEXIOAKOH, MIOKOCME-
HOM 32 TPOAO/DKUTENbHBIA [MEpHOA B
cTpaHax 3amanHod EBponsi. ®eopans-
Hasl TPEXIOoJKa B CTpaHax 3anaaHoi EB-
ponbl yxe B koHlie X VIII rexa 6b1na 3a-
MEHEHa MnogocMeHoM, B Poccnu B psine
PErHOHOB MPOCYHIECTBOBAJNA 4O Hayasia
XX cronerus.

YepenosaHue KyNbTyp B TPEXIONb-
HOM ceBoo0OpoTe OBUIO CHEIYHOLIMM:
1) uucteiéi map, 2) o3umas mMiuIeRUNa
UIIM 03UMas POXKb, 3) OBEC HITH TUMEHB.
B HeM He ObUIO HM OQHOW KYNLTYpHI,
KOTOpast OKa3biBajla BIMAHUE HA TOBbI-
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iieHue maogopoaus nodssl. [lonowu-
TCJbHBIM B 9TOM ceBoobopoTe ¢ nosieM
YHUCTOrO napa cijeayer CHMTaTh, 4TO B
HeM ocyluecTsasiach 6opbba ¢ copHs-
KaMH, a 3a CYUET MUHEPAIU3aLKUK opra-
HUYECKUX OCTATKOB LIJIO HAKOMJIEHHE
JOCTYMHBIX [JIS MOCNEAYIOHUX ABYX
KYJAbTYp MUTATEIbHbIX BELIECTB, K
TOMY K€ B MAapoOBOM roJie 00s3aTeNIbHO
BHOCHIIUCh OpraHuueckue yaoOpeHHs
He MeHee 20-30 1/ra, yTo cnocod¢cTBO-
BaJIO MOBBILIEHHIO miogopoaus. Bo
BBE/ICHHOM BIOCIICACTBHH TIOAOCMEHE
KONIM4ecTBO Mojied ¢ 3 yBeauyuBasioch
no 4-5, nockonbky 1-2 mons oTrBoAM-
JIMCh TIOA KJIEBEP, KOTOPBIA ObL1 OYeHb
XopolnM oboraTuTesneM [UIOAOPOLUS
MOYBHI.

B cBa3u ¢ 3tum xotenocs 6wl 06-
paTuTh BHHMAHHUE Ha BBEACHHBIE H
npeobnagasuine B 50-80-x romax B
COBX03aX M KOJIX03aX 3EpHOMapOBBIC
ceBoo6OpOTH! (NIPEeUMYLIECTBEHHO MIs1-
TUNOBHBIE) CO C/CAYIOLHM YepeaoBa-
HHEM KYJIBTYP:

1) yncTelii map, 2) nuexHuua, 3) nuie-
HUUE, 4) nueHyua, 5) s4MeHb, B KOTO-
poM 80% mnamiH¥ 3aHUMAaNH 3€PHOBBIE
KyaeTypsl 1 20% uucteid map. Cpas-
HHBas 3TOT CeBOOOOPOT ¢ deonanbHOMH
TPEXNOAKON, MOXXHO BBIJEJIUTH €AHH-
CTBEHHOE pa3NHuhe — YIUIMHEHHE pO-
TalMK, a oOLIMM SIBIISIETCH TO, YTO HET
HU OfHOH KyJBTYphl, KOTOpas Moria
Obl CNY)XUTh BOCCTAHOBHTEJIEM IUIOAO-
pOIHUs MOYBBL, K TOMY e B OTJIHYHE OT
theoanbHON| TPEXMONKH OPraHUUYECKHe



ynoOpeHHs B NapoBOM MOJE€ HE BHO-
CUNIMCh, 4 MPY HE3HAYMTEIbHBIX 103aX
BHOCHMBIX MHWHEPAIbHbIX YA0OpPEHHH
DaflaHC NUTATEIbHBIX BELUECTB B CEBO-
000poTe ObLT OTpHLIATENbHBIM, B HTOre
ro OT roJa CHMYKAIMCH 3arachbl OpraHu-
YECKOTO BEIECTBA, PE3KO yIiall ypOBEHb
3¢ DHeKTUBHOrO 10A0POAHS NOUBBI; CO-
Jep)kaHue rymyca rnpH Takou JKchiya-
taudd naiiHd 3a 30-35 net mocne oc-
BOEHHA LEJIUHbI CHH3MIHCH Ha 25-30%,
a Ha MouBax ¢ HH3KHMH MCXOJHBIMH 3a-
nacamu rymyca Ha 40-50% (A.H. Mo-
xaes, 1990).

Posnbe nnogocMeHa, MHOTOJETHHX
TpaB B HeM, 0cobOeHHO 6000BbIX, a
Takxke 3epHOG000BLIX KYIBTYp HC-
cnefAoBadach MHOTHMH YYEHBIMH B
pPa3HbIX CTpaHax MHpa, a TaKKe U B
Kazaxcrade. B nccnenoBaHusax, npose-
JEHHbIX Ha TEMHO-KAUITAHOBOH MOYBE
[lennHorpaackod obnactu (H.U. Mo-
waes, 1981; A.H. Moxaen,1986; A.T.
Jly3nko, 1975) ObL10 YCTaHOBIEHO, YTO
KOpHEBash CHCTEMa JIIOLEpHbl K 3-4-
My TOAOM MpOHHKana Ha rnyOHHY
6onee 2,5 M, a KOJTMYECTBO KOPHERBIX
OCTAaTKOB (CyXO€ BELIECTBO) B [OUBE
npesbiwano 10-15 t/ra.

Onbiramu, nposegenusivu H.A. Ce-
puknaeBeiM (1995, 1998, 2004, 2009),
6bI10 YCTAHOBIEHO, YTO B 3aBUCHMOCTH
OT NpUMEHSEMbIX 03 YAOOpeHHi, a
TAKKe HHOKYNSIHUHU CEMSAH, JIolepHa
M 3cnapueT HaKanJHBalHu Ha rekTape
B cnoe nousbt )-40 cM Kk KOHLY BTOPOTO
rONa XU3HHU B YCIIOBHUAX €CTECTBEHHOTO
yBjaxHenus a0 5,8-7.8 T BosayiHo-

CYXOW Macchl KOpHEH, a Ha MONHBE A0
7,0-10,5 T, 3epH0OOGOBBIE KYIBTYpPBI —
ropox ¥ Hyt Ao 1,9-0,4 1, ¢ cogepxa-
Huem obuiero azora ot 1,51% no 2,2%.
B KOpHeBBIX OCTaTkax MHOFOJIETHUX
0000BBIX TpaB K KOHIly TPEThETO rofaa
KU3HU HAKANIMBAIOCH NPH €CTECTBEH-
HOM yBIaxHeHUU oT 53,4 no 64 kr
OHOJOTUYECKOro a30Ta, MpH M0IH-
Be — 10 164-243 xr/ra. OgHoneTHHe
3epHOO00OBBIE KYNbTYpbl — TOPOX H
HYT HaKalJHBaJlX COOTBETCTBEHHO
oT 48-64 no 57-130 xr/ra. B 3aBucu-
MOCTH OT CKJaJbIBaBILIMXCS METeopo-
JIOTHYECKHX YCJIOBUH NPU UHOKYISLIHY
ceMsH OOOOBBIX KyJIbTYp KOJHYECTBO
CUMOHOTHYECKH (PHKCHPOBAHHOTO a30-
Ta Ha reKTape y MHOIOJETHUX TpaB
BTOPOrO roJa )HU3HH Jocturano 60 kr,
Y OJTHOJIETHUX — 22 K.

B paccmarpuBaeMbIxX omnbiTax Bblce-
BaJIUCh U 3/aKOBbIE KYJAbTYPbI — H3 MHO-
FOJIETHUX TpPaB XKUTHAK U KOCTpel Oe3-
OCTBIH, U3 OOHONETHHX — SYMEHb, UTO
MO3BOIMIIO YCTAHORHUTH: Y MHOMOJIETHHX
371aKOBbIX Macca kopHel B cioe 0-40 cm
(BO3AYIIHO-CyXass Macca) Ha BTOPOM
rofy W3HH JIOCTHrana y »HTHIKA /10
1,0-1,3 T v no 2,0-2,8 1 y xoctpena 6e3-
OCTOTrO, YTO B CPE/IHEM B S pa3 MeHbllie,
4yeMm y 60008BbIX TpaB NpH 6onee HU3KOM
collepXaHHu azora B HMX. Takue xc 3a-
KOHO-MEPHOCTH ObillU OTMEHEHBI H Y
SUMEHS B CPaBHEHHUH C 3ePHOO0O0BLIMIE
KYNbTYPaMH.

Takum 06pa3om, ¢ MOMAHLIM OCHOBA-
HHEM MOXHO CKa3aTb, YTO BAXKHEHIIIHM
H Haubosice ACIIEBbIM HCTOYHHKOM CO-
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XPAHEHHSE H 1I0BbLILCHHS TUIOIOPOAHS
1104Bbl B COBPECMEHHbIX YCJIOBUAX Clic-
AYET CUMTaTh MHOTOJETHHE (0cobeHHo
6000BbI€) TPuBbI, a Takke 3epHOH000-
BbIC KYJIbTYPbI.

3.3, AuuaMuka ypokainocTu
3CPNOBBIX KYJLYYP B ¢Tpaax
Janauoii EBponst 8 XVHI - nauane
XX BeKroB B ¢Bfi3Hl ¢ BBe/1ICHHEM
n:1o1ocmeria (ceBoo0OpPOTOB)

H NPRMEHEHRCM MHHEPAAbHbLIX
y.100penmii

IOmutprit Hukonaesuy TlpsaHHIHK-
KOB (1865-1948) — akageMuK, KpynHbIH
y4eHbl}, BbLOAIOLIMICSA arpoHOM, pac-
TEHUEBO[, arpOXHMUK, ¢usHoinor, 6Ho-
XMMHK, KOTOPbIii CUMTAaETCs OCHOBO-
[OJIOKHUKOM arpoxumuu B Poccuu,
¢ 1895 roma B teueHue 35 ner (1895-
1929) pyxoBogun xadenpoi 4actHOro
3emieneaus B MOCKOBCKOM CeJIbCKO-
XO031MCTBEHHOM MHCTUTYTE (BIOCHEA-
CTBUH THMUps3EBCKash CeIbCKOX035H-
CTBEHHAs aKaACMHs), ¥ B TEUEHHE BCEX
3TUX JIET YKUTall Kypc aexuuit no «Yact-
HOMY 3eMJIEJIENUIO» (TEHEephb 3TOT Kype
HOCUT Ha3BaHUe «PacTeHHEBONCTBO),
CTaB MnpeeMHUKOM Tpodeccopa H.A.
CrebyTa.

JL.H. [lpAHUIIHUKOB MOATOTOBHUI M
BnepBbie H3nan B 1898 romy yuedOHuUK
«YacTHoe 3emIiefenne», KOTOpOe Bbi-
JEPXKAN0 BIOCAEACTBHH 8 M3JaHUH, U
ChirpaBllee OFPOMHYHK POJb B MOATO-
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TOBKE MHOIMX [OKOJIEHUA arpoHOMOB,
o0yuasuxcst ue Tosbko B TCXA, HO U
JIPYTHX CEIbCKOXO3HCTBEHHBIX yueo-
HbiX 3aBefeHusx. [locnenHee u3nanue
Obuio onybnukoraHo B 1931 roay B
TICPUOJI KOPEHHOH MepecTpOWKH BCEro
CEeNbCKOro XO3ANCTBA, KOJJIEKTHBH3a-
umu (J.H. [IpauuinHukos, 1963).

Hapsnay ¢ neparoriyeckoi aestenb-
HOCTBIO, MOATOTOBKOH U U3aHKEM yueb-
HHUKOB IO PACTEHHEBOACTBY H arpOXHMHH,
NEpPEBEACHHBIX Ha HECKOJIBKO SI3bIKOB,
JLH. TlpsaumHuKoB ony6iaukoBas Le-
JbIi psia dyHAaAMEHTANBHBIX HAYYHbIX
paboT, cpeAu KOTOpbIX CIEAYEeT Ha-
3BaTb «A30T B XW3HH PacTEHHH H
3eMJIeAEIHHU», OnyOJIUKOBAaHHYIO B
1945 rony. B stoii paborte aBTOp Ha-
pALy €O MHOTHMH ADYTHMMH BONPOCaMH
JleNaeT aHaJIMTHYeCKHi 0030p THHAMU-
KH ypOXKaHHOCTH 3€PHOBBIX KYJIbTYp B
cTpanax 3ananHoi EBpomnsl ¢ 1770 no
1929 rr., yBs3bIBas ¢ CUCTEMAMH 3eM-
Jeenusl — CPEeHEBEKOBOH TPEXIONKOMH
(Oe3 kinesepa) U IJIOAOCMEHOM (C Klle-
BEPOM), @ TAKXE€ BIUSIHUEM MHHEPAJIb-
HBIX ynoOpeHui Ha (oHe Kiesepa.

Ou nucan (1953), uto B Hauane
XX cronetusa ypoxau B Poccun ObutH
B Ba-TPH pa3a HHXKe, YEM B CTpaHax
3anagnoi EBpomnbl, 4TO 00BACHANOCH
Oonee OMAronpUATHBIMH €CTECTBEHHBI-
MH YCJIOBUAMH — KJIHMAaTHYECKUMH H
NOYBEHHLIMH, OHAKO, MTOYBLI Ha 3amna-
[le mo npupoae xyxe, uem B Poccuu, a
UX MJIOAOPOAHE CO3[aHO NPHMEHEHHEM
Tpyaa ¥ 3HaHuH. C NONHBIM OCHOBaHU-
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€M MOXHO CKa3aTb, YTO II04Ba repeae-
JlaHa pyKam# YelloBeKa, TIOCKAJIbKY NMpH
ToM e kiaumate 150-200 net Tomy
Ha3zan 3amaj MMEJ TakHWe Ke HH3KHe
ypoXau, KaK aopeBonwoliMoHHas Poc-
cus (oxono 7 wra).

CornacHo NO MHEHHIO aKajeMHKa,
/B2 daKTopa Urpajy B MEPEeIIKe MoyB
B 3amajHeIX CTpaHax: MepBbIH — KIeBe-
pocesHue, KaKk BOCCTAHOBUTEND MO0~
pOAUs MOYBBI; BTOPOil — MHHEPAJIbHbIE
yaoOpeHus (BK/IKOUAs M3IBECTKOBaHHUE),
pyH4eM BO3JEHCTBHE 3THX (HakTOpOB
YCHJIMBANOCh 32 CYET BHECEHHUS HaBO3a.

DaMMUPOBAHVS [

CxeMaTH4ecKH IMHAMHKY YpOXaii-
Hoctu B 3anaguoii EBponie JI.H. [lps-
HUIIHUKOB (1953) nmpeactaBun B BUAE
Tpex CTyneHeH NecTHULBI (puc. 3.1).

On nucan, yto B Hadajie XX cTose-
THA B benbruu v I'onnananu HU4ero Ho-
BOTO HE CJYYHIoCh HH 8 o6nacTh oOpa-
00TkH MOUBLl, HU B 001aCTH CENeKLMH,
ceBo0OOPOTHl  HOBHIM  M3MEHEHHSIM
HE TMOABEPTIMCL. ENMHCTBEHHBIM, IO
CYLLECTBY, HOBBIM (PAKTOPOM BO3MEH-
CTBMS Ha YpOXai ABUIHCH B TO BpeMs
MHHEpaJbHble y100pPEHHS, HO OHHM, KO-
HEYHO, MOJHAIM 3HAYEHHWE M MPOYMX
(akTOpOB — KJIEBEPA H HABO3A.

NI ES ypussinncTs

C peamcncnnaee
TPEXMONLHbIE
{6e3 wiesepa, 1770-1780)

e naoaoever
(C wmemepesy, | AN IXKS)

TR0 MPICPA TR
VIDOPCH N v (Poe steseps

(1925)

Puc. 3.1. Junamuka yposicaiinocmu 3epHoGbLX KyAemvp
& cmpanax 3anaduoti Eeponbi 3a nepuoo ¢ 1770 no 1925 cooel
6 3ABUCILMOCIIL OM NPUMENAEMBLY ClicmeM 3esitedetus (mpexnoaka 6ez kieeepd, hio0ocMel
C Kaegepos) u smunepanehix yooOpenui
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Cnenyer npuuaTh BO BHUMAHKE, YTO
€ BBCACHHEM [1100OCMEHa Db ylpasa-
HCH YHCTBIH Nap, 3aBHMABLIKA  OpH
CPCAHEBCKOBOH Tpexnonke 33% naxor-
Hoil nowany, 1 BBeeHbl B ceBoobopo-
Tbl IPOMAUIHBIC KYJBTYPbI, CIIOCOOCTBY-
IOULHE OYHLHICHUIO NoNel OT COPHSKOB.

3.4. Kparkue npom sBojicTBeHHbIC
pe3yJib1aThl 0CBOCHNS ceBoobopoTOB
¢ npHMeNneneM yloopenni
M [IPYTHX 21CMEHTOB FeXHOJ0rHy
H2a YPOKAHHOCTH KMILTYP
W HPOAYKTHBHOCTHL NalTHK

B camom Hauane 60-x rogoB mpo-
IIAOTO CTOJETHS aBTOPA 3THX CTPOK
H.U. MoxaeBa Ha3HauMnu AHPEKTO-
pPOM YKypCKOH ONBITHO-CENEKLHOHHOM
cranuuu KpacHospckoro kpas, Koto-
po# ewe daxkTHueckH He Obuio. [lepen
[IUPEKTO-POM CTOsIa 3a3/aya CO34aTh
KOJIEKTHB  HaydHbIX COTPYAHHKOB
(no wraTHoMy pacnucanuto 47 exu-
HULL B 6 oraenax v nabopatopusix)
pa3BepHYTh HAay4HBIE UCC/IENOBaHUs, B
T.4. CENEeKUHOHHYI0 paboTy no caxap-
HOH CBEKJIE, 3€pHOBBIM M KOPMOBBIM
Ky/lbTypaM, OpraHHM30BaTh MEPBHUHOE
CEMEHOBOACTBO 3EPHOBBIX, CO3AaTh H
YKOMIIEKTOBaTh LUTAT OMLITHO-MPOU3-
BOACTBEHHOIO XO3AHCTBAa M3 MJIaBHbIX
W CTapUIMX CIIELHAIMCTOB (arpoHOMBI,
HH)KEHEPbl, 300TEXHHKH, BETBpayd U
Ap.), PE3KO NOBLICUTH KYILTYpY 3eMJle-
Jeaud H ypoxalHOCTb KyILTYp, YNmy4-
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1HTh (aKTHYCCKH CO3AaTh) KOPMOBYHO
623y 111 AMBOTHOBOJACTBA, OPraHU30-
BATb CTPOUTEJBLCTBO JKMAbRA, MOCKOJL-
Ky 1M OIHO# CBOOOAHON KBapTHUpPL! He
ObI10, M JKMBOTHOBOAYECKUE MNOMELIE-
HHA, 3€PHOCKIAAbl, 3ePHOOYUCTHUTENb-
HbIC K CYUIWIBHBIE KOMIUICKCHI, 00b-
€KTbl COLIKYJIbTObITa, JlIaDOpaTOPHBIN
Kopnyc ¥ MHoroe ap. OnbITHas cTaHLMs
opraHu3oBbIBaiach Ha 0a3e KpymHOro
OTAeNIeH!s coBXo3a, kotopoe 10 1957
roga GbUl0 CaMOCTOATENBbHBIM KOJNXO-
30M, MOTOMY BCE€ NPOU3BOLACTBEHHbLIC
foMelleHUs ObLTH B KpaiiHe NJIOXOM CO-
CTOSIHWUH, GaKTHYECKH Bce Haao ObLIO
CO34aBaTh C HYNIS — CTPOHTD, K TOMY XK€
KpafiHe TuI0Xo€ TOoNoXeHHe OblIo U ¢
BOROCHabxeHHEM.

[Tpu opraHu3auUn OMbITHas CTaH-
HHs NOAYYHIIA OKOJIO 8 ThIC. Ta CENILXO-
3yrojui, B T.4. 0K010 5,5 Teic. ra nam-
HH, 1,5 THIC. rONOB KPYMHOTO POraToro
cKoTa, 6onee SO0 xopoB, B MpeAbIAYIIHE
rofbl 10 OpraHH3alHlH OILITHOH CTan-
LMK YPOXKAHHOCTb 3€PHOBLIX Oblia Ha
ypoBHe 7,4 11/Ta, B 4aCHOCTH TUIEHULbI
7,2 1, IpH 3TOM B YpO)Kae 3epHOBBLIX —
1o 20-50% no mMacce 3aHUMajll 3€pHOB-
K4 OBCIOra. YpPOXaHHOCTb KOPMOBBIX
KyJbTYp He npesbiiana 8-9 wra, cpea-
HUH HaJ0i Ha OJHY KOPOBY COCTABJISUI
Bcero 1600 xr. Bot ¢ 3Toro ypoBHs npu-
IIJIOCh «CTapTOBaTh» BHOBbL OPraHH30-
BaHHOMY HayUHOMY YUPEXIEHHIO H €ro
ONBITHO-TIPOU3BOJACTBEHHOMY  XO3#H-
cTBy. [TockonbKy B 3TOM paszene y4eo-
HOTO NOCOOMs pedb MIET O POMNH CEBO-



0060pOTOB H NMPUMEHEHHH YAOOpPEHHH,
TO B JanbHedulem OyneT aHO KpaTkoe
H3JIOKEHHE OMNbITa, HApabOTaHHOTO B Te
rofibl, 4To Oosee MoAPOOHO ObIIO U3JI0-
KEHO B psie ONyOAMKOBAaHHBIX CTaTeH,
HEKOTOPbIE H3 HUX MPHBEACHBI B CIIUCKE
nutepatrypsl (H.M. Moxaes, 1969).

Hezanonro no opranuzaliy OfbITHOH
craniud (1958 r) Ha 3emasax ObiBLUe-
ro coBxo3a Obi1 HapesaH 10-monbHbIN
3EPHOTPaBSHOM CEBOOOOPOT U 6-110/1b-
HBIH 3epHONpPOMNallHOW CeBOOOOPOT, B
KOTOPBIX MOJ 3€PHOBBIMHU ObLIO 3aHATO
tosiee 70% namHu, KOPMOBbIMH KYJlb-
TypamMu — 28% M 4YHMCTBIMH NapaMu —
MeHee 2% naiHu.

B Te roas! uMcTHIEC Maphl, KAK U MHO-
roJIETHHE TPaBbl, OBUTH (haKTHYECKH 3a-
MpELIeHbl, B KAY€CTBE KOPMOBBIX KYJIb-
TYp MOXHO ObIJIO cesTb KYKypy3y Ha
CHJIOC, OJHOJNIETHHE TPaBbl, KOPMOBBIE
000bI, cCaxapHYIO M KOPMOBYIO CBEKITY.

OnHo#t U3 npobiem, BO3HUKIICH
mepen AMpekTopoM B cdepe pac-
TEHUEBOACTBA H KOPMOTIPOM3BONCTRA,
CTaN0 OYMILEHHUE MONeH OT COPHSKOB,
KaK OIHOTO M3 MPENnSTCTBUHM Ha MyTH
MOBBILIEHUs ypoxaHHocTH. Obcneno-
BaHHe MOKa3ano, YTO B MAXOTHOM ClI0€
MoYBbI HA | ra ObUIO «HAKOIJIEHO» A0
14-19 MnH. IT. 3epHOBOK OBClOTA H
JAPYTHX COPHSKOB, a B ypOXae 3epHO-
BbIX KYHAbTYp OBCIOT 3aHHMasl ro pa3-
HbIM nongM 10 20-50%.

boina pa3paborana cucrema Me-
ponpuaTHit mo Hopbbe ¢ copHakamu
M TMOBBIIUEHHIO YPOXKaHHOCTH, Ans

Yyero B IpaHHULIaX Hape3aHHbIX Mojei
OLUIO BBEJIEHO HEThIpE CEBOOOOPOTA.

M3 10-mosibHBIX MONEBBIX CEBOO-
0opoTOB (MJIoWaAb KaXJoro foss Mo
410-430 ra) ObUIO co3AaHO MO OBa C
KOPOTKO# poTauuei — nATHNONbHbIX. K
npuUMepy, OOUH CEeBOOOOPOT B TNEPBOM
Opurane, 3eMJIM KOTOPOH HaXOXHJIHCH B
panuyce 2-7 KM OT )KHBOTHOBOJYECKHX
depm, Ha miomwand 2131 ra — 3epHo-
NpoNaiiHoil co CHeAyroUInM 4Yepeno-
BaHUEM Kynbryp: | — KyKypy3a Ha cu-
J0c¢, 2 — nilieHuna, 3 — niueHUuua (HUiaun
AYMeEHb), 4 — KyKypy3a Ha cujoc, 5 -
nuieHuua. Bo Bropol Opurazpe, 3emin
KOTOPOH ObIH B 12-15 KM OT XHBOTHO-
Boqueckux depm, Ha miaoulaaud 2301 ra
BBE/IM MATHIONBLHBIN 3€PHOTIAPOBOKOP-
MOBOH CEBOOOOPOT CO CJACOYIOLHM Ye-
peaoBaHHEM KYJIbTyp: | — map 4MCTBIH
(4epHbIit), 2— nuieHHUa, 3 — NUICHHULA,
4 — oAHONETHHE TPaBBI HA CEHO, 5 — 3ep-
HO(ypakHbie (OBEC, SUMEHB).

Ha mnowaau 300 ra Obin BBeAeH crie-
LMaIbHbIH M100CMEHHBIH CeBOOOOPOT,
B KOTOPOM Pa3MECTHJIM OMBITHOE MOJIE,
rIe 3aKi1ajbiBaiach OCHOBHAas YacTb MO-
JIEBBIX OMbITOB, MHTOMHHUKH TIEPBUYHBIX
CEMEHOBOJYECKHX 3BCHBEB 3€PHOBBIX,
KOPHETUIOA0B M MHOTOIETHHX TPAaB.

YeTBepTbli €eBOOOOPOT — 3EpPHO-
nponamHon (Ma00CMEHHbIH) HA Mi0-
wanu 605 ra, B KOTOPOM pa3sMeLlaHCh
kapTodenb, KOpHENIOAbl, MUTOMHHKH
Pa3sMHOMEHHUS MILCHHIIbI, AUMEHS, OBCA,
ropoxa u aip.
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Jto s OCHOBLS M NPaKT

HpHMCHITEIBHO K BBCACHIBIM
cesoobopotam  Obuia  pazpabortana w
BHC/APEHA CHCTEMA  arpOTEXHHUYCCKHX
MCPONPHATHI,  HANPABACHHBIX Ha
OUHILCHHE [OJCH OT COPHAKOB H
B 1CPBYIO Ouepe/lb OT OBClOra W iio-
BbillIEHHE ypoxaHHocTH. bopbba ¢
OBCIOFOM B 3€PHOMPONAlIHOM CEBOO-
Oopote ocyllecTs/sack B OCHOBHOM
Ha M[OAAX, 3aHMMAEMBIX KYyKypy3oil,
B 3CPHON4POKOPMOBOM — Ha OONAX,
3AHSATBIX YUCTbIM MApOM H OJHONET-
HMMH TpaBaMH, M Ha BCEX MNOAAX —
B CHCTEME OCHOBHOH M NpEeANoceBHOH
00padoTKH [OYBLI, CPOKOB CEBA, YXOAA
3a [10ceBamil U YOODKH MONEBbIX KyILTYD.

Iockonbky MaccoBoe mnpopacra-
HHUE OBCIOra B 3aBHCHMOCTM OT CKjla-
JBIBAIOLIErQCs TEMIEPaTypHOrO PeXH-
Ma BECHBl B YCJOBUAX XO3SHCTBa
npoucxoaniao B nepuoxn ¢ 10 mas no
10 nioHs, MOceB Ha 3aCOPEHHBIX MONASX
NPOBOAMIH HECKOABKO NO3AHEE, HAIPH-
Mep, KYKypy3Yy Ha YMCTBIX OT COPHSIKOB
TIOMSIX BHICEBAIH B JIyYIIHE CPOKH — 15-
25 mas, Ha Oonee 3acopeHHbIX — 25-30
Masi, a HEPEeIKO M B Hauyalle MIOHSA, Io-
POXO-OBCAHBIE M BHKO-OBCAHBIE CMECH
Ha KOpM cesiu B 1-H — Hauane 2-o#t
Ae€KaJbl HIOHS, 3aCOPEHHbIE NOJIA 3a-
HuManu Gosee CKOPOCHENBIMH Kylb-
TYPaMH U COPTaMH — SUYMEHEM H OBCOM,
KOTODbIE YCIEBAKT INPHU Nocese B Mep-
BOH J1€Ka/e HIOHS CO3PETh A0 HACTYMJIC-
HUS pAHHHX OCEHHHUX 3aMOPO3KOB.

Ha Bcex nonsx cpasy nocne y6opku
ypoxasi U OCBOOOXIEHHS MONeH npo-
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TTRTE A

BOAUIN (1yOOKYto 3305eBY10 00paboT-
Ky, paunei Becnoil OGopoHoBaHMe, a
CC/IH YCOBHUS NMO3BONANM — HAYMHAJIK
noJsicBbie pabOTHI C KyNBTHBAUUM € MO-
crenylouiiM G0OpPOHOBaHHEM M MpHKa-
ThIBAHHEM KOJBYATLIMKM KaTkaMu. Takas
obBpabotka, nposeneHHas 3a 10-15 nnei
[0 MmoceBa MUEHHIBI, cocobcTBOBATA
YCKOPEHHIO MpPOpAcTaHHs COPHAKOB H
YHHYTOKEHHIO HX NPEANOCaaouHOH 00-
paboTkoH.

CpokH ceBa MIIEHHLB ObLIM Takxke
YBSI3aHbI C 3aCOPEHHOCTBIO NOJeH: Ha
YHUCTBIX OT COPHSKOB NOJISX BBICEBAJH
B nepsble cpoku 15-20 mas, Ha 3acopeH-
HBIX Mo3aHee — 25-28 Masi, HO HE MOo3J-
Hee — BO M30exaHHe MOMAaJaHHs MOJ
paHHHE OCEHHHUE 3aMOPO3KH.

X034HCTBO 110JY4aI0 MUHEPAIbHBIX
ya00peHUH HeaocTarodHO (banaHc mo
OUTATeNIbHBIM BeLlecTBaM Obll OTPH-
uaresibHbIM): B cymMMe 3a 4 rona (1964-
1967) 6110 BHECEHO Ha F€KTap NamiHH
o 280 xr, B TOM uHcie GocdopHbIX
— 114 kr (tabn. 3.1).

OcHoBHas yacth ynoOpeHuil Obuia
BHECEHa B 3€PHOMPOMAIiHOM CEBOO-
6opoTe NMpPEeHMYLIECTBEHHO NOA KY-
Kypy3y B CpemHeM 1o 2,5 i — aMMHau-
HOH cenuTpsi, 3 U — cynepdocdara u 1
Il — XJOPUCTOTO Kanus; MoJ MNileHHLY
BHOCHUJIH [PUIIOCEBHO IPaHY/HPOBaHHbIH
cynepdocdar no 20-25 xr/ra. B 3epuo-
1apOKOPMOBOM CEBOOOOPOTE a30THBIE
yrobpenus no 1,0-1,5 w/ra BHOCHIH
MO OZHONETHHE TPaBbl, a MO MIIEHH-



uy npunoceBHo — no 20-25 kr rpany-
avpoBaHHoro cymnepdocdara. Kpome
TOTO, B 3€PHOMpOMaIlHOM ceBoobopore

n EMb! NDOrPaMMUPOBAHNS YPOXAER

noj KyKypy3y BHOCHIH €XETOIRO Ha
onHoM w3 noneit no 20-30 T nonmynpe-
BILIEFO HABO3A.

Tabnuya 3.1

Koauuecmeo munepansuoix yooopenuii, 6ieceHHslx
8 noIsAX Ce60000POMIOs No 200am, K2/2a nawni

Bueceno ynobpennii no ronam | B cymme

1964 [1965 |[1966 |1967 3a 4 rona
BreceHo ynoOpenuif Ha | ra no xossHcrey Bcero | 12,0 98,3 88,3 84,2 2829
13 Hux docdopHsix 5,2 354 36,2 37,2 113,9
B 3€pHONPONALIHOM CEBOOOOPOTE 30,2 | 164,44 | 173,6 | 163,0 531,3
B T.4. fochopHbix 129 | 61,6 | 73,1 59,4 207,0
B 3€PHONAaPOKOPMOBOM 0,0 52,6 9,7 11,9 74,2
B T.4. hochopHbIx 0,0 17,4 9,7 11,9 39,0

B cpeaHeM ypoxallHOCTbL MUIEHH-
ubl B 1966-1967 rr. B 3aBUCUMOCTH OT
Npe/lIeCTBEHHHKOB COCTABUNA: TI0 KY-
Kypy3ze — 28,1 1/ra, BTopas nuieH1a
nocjie Kykypy3ol — 22,3, N0 4HUCTOMY
napy — 24,1, Bropas KyaeTypa nocie
qyucToro napa — 17,4 u, no BMKO-OBCH-
HOHM cMecu — 18,7 wra. Ha otaenbHbIX
NoJisiX 1Mocie KyKypy3bl B 3epHOMpO-
mamHoM ceBoobopore  ypoxaHHOCTh
nuwernitel copta Ckana B 1966-1967
IT. nipeBbicua 42-43 1/ra, a X038MCTBO
N0 YPO)KaWHOCTH 3aHAJIO BTOPOE MECTO
B KpacHospckoM kpae (M.H. Knumun,
1967). 3Beno ceBooGopotan | — nap,
2 - nweHuua, 3 — NuIeHHUa YCTYAWIOo
no ypoxaiHocTu 3BeHy | — kykypysa,
2 — nuwennua, 3 — nmenunna. Beenenue
CeBOOOOPOTOB C KOPOTKOH poTauueH,
npuUMeReHHe ynobpeHuii, cucteMa 00-

8-0020

paboTKH Mo4BkL, cUcTEMa Mep HOPLOHI
C COpPHAKAaMH MO3BOJM/IM HEe TOJBKO 32
2-3 roga u30aBUTLCS OT COPDHAKOB, HO
¥ pe3KO NOBLICHTH YPOXKaHHOCTE: 3ep-
HOBBIX KynbTyp ¢ 7,0 u/ra B 1961 (no
00pa3oBaHHs OMBITHON CTaHUKH) U 9,8
B 1963 1. mo 26,8 n/ra c miomaau 6onee
3 tic. Ta B 1966-1967 rr., ypoxaiiHOCTh
3€IEHOH Macchl Kykypy3bl ¢ 60-70 w/ra
o 164-232 u/ra v cena BUKO-OBCAHOH
cMecH ¢ 8-10 go 30-32 1/ra.

JMHaMuKa MpOgYKTHBHOCTH Tlall-
HU 32 1964-1967 rr. mo Xx03s#cTBY H
IBYM ceBOOOOpOTaM npe/cTaBlieHa B
Tabnuue 3.2.

flo utoram 1967 roga omnbiTHas
CTaHUMA Oblna YTBEPH/IEHA YHYACTHU-
koM BIAHX u narpaxaena aunjiomom
Il crenenn, a aupekrop — cepedpaitoi
Meaablo.
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Tabauya 3.2

Hunarura co60pa KOpMOGHIX eOUNUY C 2EKMAPA CE600DOPOMIION NAOWAOU 6 3€pIOo-
nponawinoM 1 3¢pHONAPONPONALUIIOM Ce800D0pOmMUX, U/2a

CesooGopore! 1964 1965 1966 | 1967 | B cyamme 3a4 roaa
3epHonponauiHoit 13,1 13,1 32,7 29,1 88,0
3epHONAapOKOPMOBOH 10,7 6,4 17,6 11,7 46,2

B 3epHonponamHoM ceroobopore
B cpeaHeM 3a 1964-1967 rr. ¢ rexrapa
ceBoODOPOTHOM niom@aad ©Obl1o no-
Jy4eHO 3epHa Ha 32,1%, a KOPMOBBIX
eanHull — Ha 89,6% Gonblile, 4eM B 3ep-
HOTIAPOKOPMOBOM, MpPHHUMAas BO BHH-
MaHHe Pa3IHYHOE KOJMYECTBO BHECEH-
HBIX B 3THX ceBo0OOpoTax yaoOpeHHil.

[TpoBeneHHas 3a CpPaBHUTEIBHO KO-
poTkoe BpeMsi pabota 1O BHEAPEHMIO
CHCTEMb! MEPONpPUATHH (ceBo0OOPOTHL,
yAOOpEHUs M Lp. 77MeMEHTbI TEXHONO-
rHH) TO3BOJIMJIA TIOBBICHTL BaIOBOM
cbop 3epHa B 2,5-3 pasa, peanusatus
CEMSIH MUTHI U NepBOoH penpoayKuuu
3EPHOBLIX KYIbTYp mpeBbicuna 10 Thic.
u B rod. IHTEeHCHBHOE HMCTIONB3OBAHHE
MaiiHU, [OBBILUEHHE YPOKAKHOCTH M
yBEJIMYECHHE MPOM3BOACTBA KOPMOBbIX
KyIbTYp NO3BOJMIO MOBBICHTb HaaoH
oT kaxaoit kopoBbl ¢ 1600 kr (1963 r.)
o 2800-3000 (1967-1968 rr.), a ypo-
BEHb pEaNM3aulM MPOAYKUHH BbIPOC B
4eTbipe pasa.

Taknm obpa3oM, B yCIIOBHAX XO3sM-
CTBA JBa ceBOo0oOOpOTA — 3epHONponall-
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HOH H 3€pHONapOKOPMOBOI, B3aUMHO
JIOTNIONHAS OAUH APYTOH, TIO3BOJIUIHM pa-
LIHOHAJILHO HCTIOMb30BATh MAlHIO B 3a-
BHCHMOCTH OT 00ECMeuyeHHOCTH MUHE-
PAAbHBIMU YAOOPCHHUAMH, JOCTUTHYTH
MaKCHMaNnbHO BO3MOXHOTO cOopa 3ep-
Ha, B YaCTHOCTH, MILEHHIBI, a TAKKE
B [IPOM3BOACTBE KOPMOB, NMO3BOJIMBILINX
JNOCTUTHYTh BBICOKO-MOJIOYHOHW TIpO-
YKTHBHOCTH KODOB.

IlpuBeneHHbIH npUMep HpakTHue-
CKOTO BBEICHHA CEBOODOPOTOB, BHECE-
HHUS yAOOpEeHUH C MPHMEHEHHEM COOT-
BETCTBYIOLIMX 3JICMEHTOB TCXHOJIOTHH
HaINAAHO MOKA3bIBAET, KAK MOBBILIAET-
cs OTAa4a OT 3aTPavyeHHOro TpyAa Mmpu
OTKa3e OT OeCCHCTEMHOIO HCMOJb30Ba-
HMs 11aLIHW U IPUMEHEHHS 11abI0HHBIX
TEXHOJOrHH BO3/ENbIBAHHA KYJbTYP.

[TonoXKUTEALHBIM CHEAYCT CUMTATh,
4TO ONbITHAS CTAHLMS, CO3IAHHAsA MOY-
TH NATHAECAT I€T TOMY Ha3al, yCNelHO
paboTaer: CO3Aar0TCs HOBLIE COPTA KOP-
MOBBIX KYJbTYp, TOTOBATCH Kaiapbl Ha-
YYHBIX COTPYAHHUKOB, €XXETOAHO NPOU3-
BOAUTCA M npoaaetcs no 2,5-3,0 Toic.



T IMUTHEIX ceMstH o T.a. Jlo cux nop
ObIBIUHIA MEPBBIH AUPEKTOP MOAAED-
KUBAET MOCTOSHHYIO NEPEHnUcKYy ¢
ObIBIUMM OPHIafiupoOM, ¢ KOTOPBIM pa-
6otan B 60-roabi — roabl CTAHOBIICHHS
OonbITHOH cTaHuuu — A.E. JKykoBbim,
KOTOpBIA MOCTOSHHO HWHGOPMHUPYET O
Aesax B xo3sicTee. YTo MOXHO OTMe-
TUTE. COXPAaHHJIUCH BBEIACHHBIC B 60-e
ToAbl CeBOO60p0TbI, €XKECIrogHO BHOCATCA
Ha mons 10 1,5-2 u/ra MuHEpa bHbIX
ynobpenuid, B 2008 roay cpennss
YPOXKAHHOCTh 3€PHOBBIX Obiia Bbillie
30 u/ra. CoxpaHusach Gepma KpynHoro
pOraToro ckoTa, B ToM ukcie oko0 400
AOHHBIX KOPOB C NPORYKTHBHOCTbIO 60-
aee 2500 kr Ha KOPOBY, BbIPAUMBAIOTCA
KOPMOBbI€ KyIbTYpPbl, 3araTOBIUBAETCA
JOCTAaTOYHOE Koau4ecTBO KopmoB. [lo
HWTOTaM KpaeBOIO COPEBHOBAHUS CpedH
pabOTHUKOB ArPOHOMHYECKOH CIyXObl
[JI. aFPOHOM H 33aM. AUPEKTOPa OTMBbITHOH
craduud I A. Kykos (cbiH ObIBLIETO
opuraaupa, A.E. Xykosa) 3ausn 3-¢
mecto. Bee 910 ¢ nojgHbIM OCHOBaHHEM
MO3BOMAET CKa3aTh, 4TO $yHIAMEHT, 3a-
JIOKeHHBIH B 60-¢ roibl, B TOM 4ucie
00BLEKTHI, MOCTPOEHHbIE B TE TObI,
NO3BOJIMJIH TTO BCEM OCHOBHBIM MO3H-
UHSM — pacTeHUEBOACTBY, XHBOTHO-
BOACTBY, Hay4HOii pabore, 2MUTHOMY
CEMEHOBO/ICTRY, CeNeKUUH U ap., He
TONIBKO COXPAHUTLCH HAayuHOMY nof-
pa3geNicHud W ONbITHO-NPOU3BO/I-
CTBEHHOMY XO3AHCTBY, HO M HMETH
BLICOKHE FlOKa3aTesH.

NPUEMbI NPOTPAMMUPOBAHIS YPOXAEB

3.5. YporkalHOCThb 3epHOBBIX
KYJIbTYP B 3aBHCHMOCTH
OT KO.1H4eCTBAa BHECEHHbIX
MifHepaA/bHbIX YAOOpeuuni B psje
crpan Mupa n Kaszaxcrane
B 80-¢ roapt XX cToneTHs

KonudectBo BHOCHMBIX  ymoOpe-
HAM 3aBUCHT OT MHOTHX (DaKTOpOB,
BO-MIEPBHIX, YPOBHS Pa3BUTHR XHMH-
YeCKOH NPOMBILIJICHHOCTH B CTpaHe,
BO-BTOPLIX, YPOBHS HHTICHCH(DHKalNH
CEIbCKOX035HCTREHHOTO MTPOM3BO/ICTBA,
B~TPETbHX, 3AMHTEPECOBAHHOCTH Celb-
XO3MPOM3BOANTENS MOKYNaTh, MpUME-
HATh HA CBOMX MOJAX MHUHEpaJIbHbIE
yaoOpeHus u ap.

B tabnuue 3.3 npuBeaeHbl Mare-
pHanbl MO YpOXKaHHOCTH 3EPHOBBIX
Kyl1bTYp M KOJIMYECTBY BHECEHHBIX
yAoOpeHHi B psae cTpaH Mipa B KOHLIE
BOCbMH/IECATBIX T'OA0B MPOLLIIOTO CTO-
JETHSL.

IlpuBeaeHHble UH(PBI JAOT OTHO-
CHTeNIbHOE mnpejacTtaBiaeHue 06 sdexk-
TUBHOCTH BHOCHMBIX YI0OpeHUi, no-
CKOBKY J(hexT ux AeHCTBHA CBA3aH
CO MHOTHMH ApyruMu aktopamu (mo-
4YBCHHO-KJIMMATHYECKHE YCIOBHS, 00-
as KyabTypa 3eMiefenins, pauuoHab-
HOE MCNONIB30BaHHE YIOOpeHHi M ap.),
OAHAKO SCHO ONHO: eCay NUMAamenbHsie
Geujecmsd  BbINOCAMCA  C  VPONCACM,
MO X cAeovem ¢ «ApoyenmamMuy 603-
8pawyyame nouGe, 8 NPONUBHOM CIvyHae
MONCHO 006eCmlt NOUGHLI OO KPAINE Hii3-
K020 YpOBIisi KaK OMenyuansioo, mdax
u hghexmuarooo naodopodus.
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Tabruya 3.3

Koauuecmeo 6HeCEHHBIX 8 NOYUBY MUHEPATLIEIX yOObpenut (K2/2a) u ypoycannocms
3eprosbix Kyrbmyp (w/za, koney 80-x 20006 XX cmonemusn)

Tocynapereo | KosanuecTBo BHOCHMbIX Y100peHHi, KI/Ta | YpoxalHOCTh 3ePHOBBIX, WW/ra
losnnanaus 800 70,0
SinoHus 437 58,4
DpaHuuns 311 56,3
Uepmatus 421 53,1
Tonsuia 231 29,0
CCCP 120 18,0

B Kazaxctane M Ha TEppUTOpHH
OLIBLIETO MOCTCOBETCKOFO MNPOCTpaH-
cTBa ¢ 60-x rofoB NpPOULIOTO CTONETHS
€XKEroJIH0 YBEIUYMBANHUCL MOCTABKH
CEeNIbCKOMY XO3sHCTBY MHHEpaIbHbIX
yAOOpEHHH W WX HCIONb30BAHHE: B
80-¢ roapt B pacyeTe Ha IekTap nanl-
HH BHOCHJIOCH B cpenHem Gosee 85 kr
(B nepecuere Ha 100% nuTaTenbHbIE
BeulecTna), B Kazaxcrane — Oonee 35
kr, a B LlenuHorpaackoMm paione Ha
KaXAblH rexTap noceBa TOJbKO KOPMO-
BBIX KYJIBTYP BHOCHJIOCH Bonee 52 kr, a
ynobpeHHas mioumans npesbimana 60%
OT MJIOLIAAH NOCEBA, K TOMY K€ Ha rek-
Tap MOCEBA B CPEIHEM EXETOIHO BHO-
cunoch oT 1,2 1o 3,2 T opraHUuecKux
ynoGpeHuH.

C 90-x romoB MmpOLIIOr0 CTONETHS
u3-3a JOPOrOBH3HbI X03ficTBa pecny-
61MKM 1epecTaiy npuobperarh MUHE-
panbHeie ynoOpeHHs, a B CBA3M ¢ pe3-
KMM COKpPAalUGHHEM CKOTa B KpPYIHBIX
M CPEAHHX CeNnbX03 MPEAfpUATHIX NO-
604Has NPOAYKIHSA KHBOTHOBOACTBA —
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HaBO3 — nepecraja NpoU3BOAMTLCS, H,
CJ1€/10BaTENbHO, BHOCHTHCS Ha MONA.

s npumepa B Tadbnuue 3.4 npuso-
JUITCS AaHHbIE O BHECEHUH yA00peHuit B
uesioM no pecnyonuke B paje obnacteit
Kaszaxcrana 3a 2006 ron.

[IpuseneHnbie B Tabnuue undpe!
CBUAETENLCTBYIOT O KpaHHe JKCTEH-
CHBHOM BeJIEHHH CENbCKOrO X03SHCTBa
U KpaliHe OoTpHUAaTENLHOM banaHce IH-
TaTe/bHbIX BCIUCCTB: €XErOAHO C Ypo-
KaeM BBLIHOCATCA MMTaTeNbHbIE BELUE-
CTBa, a BO3Bpara MX B TMOYBY HET, YTO
CBHIETENBCTBYET O TPOFPECCHBHOM
UCTOIEHHUH IITI0I0PO/IHSA NIOYB HA BCeM
TEPPUTOPHH pecnyOIHKH.

YnobpeHHas miowanb oT obuien no-
CEBHOI MjowWaAn no pecnybnuke co-
crapuaa Bcero 5%, a no ofnacTam ko-
nebanace ot 1,9 no 6,1%. B cpennem
no pecny®iHke BHECEHO Ha reKTap Mo-
ceBHOMN muowaau 4,9 kr MuHepabLHbIX
yaoOpenui (B pHU3HUECKOM NOKa3aTene)
1 0,1 1 (100 kr) — opranuyecknx. B Ak-



F EXHUYE

MOMHHCKOW oOnacTy Bcerono S00r Ha 1 ra
MHHepanbHbIX  yaoOpenuit. [lokasan-
Hble B Tabnuue opraHuyeckue yaobpe-

uiruebl

pUEMbl NPOTPAMMUPOBAHUA YPOXAEB

HHUS — OTO B OCHOBHOM BHECEHHBIH Ha-

BO3 Ha NpHycaneOHble YUaCTKH JIMYHBIX
NOABOPUIL.

Tabruya 3.4

Bueceno yooopenui 6 yeiom no pecnyvaure u obracmsax
Cegeprnozo u Llenmpaasnozo Kazaxcmana, 2006 .

Ynob6pennan Bueceno Endieny yiloﬁpemmu
_ . Ha | ra Bcei moceBHOi
MAOUIA b yaoopenui
N.10HIA1H
[Mocernasn ~ ~ » ¥
O6aacth maowatk. | ’E = % A ; . § §
=y L &
THIC. 2 S S g E3 ¥ g S g
I 2 S o 2 E -8 =
4 5 o = sz - @ =
= | E & S g
= o z 8'
Pecnybnuka, Bcero: 183289 | 9121 5.0 90,2 20174 49 0,1
BT.M.. 4075,3 75,7 1,9 2,02 118,3 0,5 0,0
AKMOAHHCKaA
Kocrtanaiickan 4069,8 249 4 6.1 8,13 3245 2,0 0,1
INaBnonapckas 895,7 22,6 2.5 0,24 176.5 0,3 0.2
C.-Kazaxctanckas 36253 127.7 35 384 3759 1,1 0.1
Kaparanansckas 8999 18.5 2| 0.9 204.6 1.0 0,2

BrnonHe mMoHATHO, YTO NPH TaKOM
«BanaHce» NUTaTENbHBIX BELIECTB pac-
CYHMTHIBATH HA BLICOKYH YPOXAHHOCTD
CENBCKOXO3ARCTREHHBIX KYNBTYP W MO-
BLILLIEHHE WAH AaXKE COXpPaHeHWe [10-
J0poaKs MOYBLI — HepeasibHO.

3.6. OcofennocTi MCToNKY pacicia
1 BHECCHIH 10 VIoOpenni
s Uepsmanun

B mMetonmnucckix
N0  BOYICIBLIBAHHIO

pCKOMCHAALIH-

X KYKYpY3bl K

Apyrux kyneryp ans depmepos Iep-
manup  (Feldbuch, 95/96, Mais
anbauplaner u ap.), H3ZaHHBIX B 110-
C/ICIHKE TOABL, 0cOoDOC BHUMAHNC Y-
NeHo METO/MHKE pacdera H npHMcHe-
st MuHcpansibix  (Mineraldunger)
u oprannuecknx (Rindergulle) yno-
OpeHHil MO KYKYpy3y H JApYrHe Kop-
MOBBIE KYNLTYPbi.

Kykypy3a na 3epHO W CHIOC ¢Tana
B [epManiit ofinoil W3 BCAYUIHX KOPMO-
BBIX KYNLTYP: 32 niepio ¢ 1965 no 2002 1
HA0IAAL nocena ypenuunnach ¢ 110
Thic. Ta a0 6onee 1.5 Mun. ra, 8 T.u.
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PASQEN H1i. ArpoTexHu{ecK1e OCHOBbI U NPAKTUYECKVE NPHEMbI NPOTPAMMUPOBAHKMA YPOXAEB

Ha 3epHo okojo 306 ThIC. M HA CUNOC —
6onee 1,2 MJIH. ra, HOYTH BBITECHHUB 32
OTH TOAbI TpaauuMoHHble s [cpma-
HHM KOPMOBbIE KOPHEIUTO/bI, TOTECHHB
JaXe KIJIeBEp, MNOCKOJIbKY KYyKypy3a
[laeT HE TONIbKO BbICOKUE COOpBI KOp-
Ma ¢ reKTapa, a BO3/eJNbIBaTh ee Qosiee
BbIFOJHO, MOCKOAbKY C€0ECTOHMMOCTD
NPOAYKUHMH HHXE B CBSI3H C MPUMEHe-
HHUEM KOMIIJIEKCHOH MEXaHH3aUHUH BCEi
TEXHOJIOTHYECKOH 1IEMOYKH OT MOCEBa
10 yOOpKH, XpaHEHUs ¥ CKapMJIHBa-
HMA.

CpenHsass ypoxaHHOCTB B ULENOM
no crpate 3a nocienHue 30 ner cocra-
BUWJIa: CHJIOCHOH Maccnl — 190-210 1/ra
(cTaHaapTHOE coAepXaHHE CYXOro Be-

utectBa 30%) u 3epua — 110-125 wra.
B ['epmannu oyens xopowo orpabora-
Ha TCXHOJIOTHA BbIpalUMBaHWA rMOpHI-
HbIX CEMSAH, 30HHUPOBaHHMA TrHOPHIOB,
NOATrOTOBKM CEMSIH k moceBy, obpabor-
KY TOYBBI, MOCEB, yX01a 3a MOCEBaMH,
CO3/1aHbl M TIPUMEHAOTCS COBPEMEH-
Hbl€ CaMbl€ COBEPIUEHHbIE MAalUUHbI
U opyausa. Bce 210 mo3BonseT, Hanmpu-
Mep, 100HMBaTbCs IOJIEBOH BCXOXKECTH
cemsiH He MeHee 95% u noaydarb npu
BbiceBe B cpemHeM Ha 1 M? 10,5 wr
cemsiH (Korner/m*) — 10 wt. pacreHui
(Pflanzen/m*), mpu 3TOM PpacCYMTaHO
Jaxe paccrosHue (CM) MeXIy ceMeHa-
MU NpH HIMpUHE MEXAypaaud 75 cm
(dblage in cm).

Tabauya 3.5

Tycmoma cmoanua pacmenuit u Hopma éviceéa ceman na 1 m° npu noceee ¢ wiupunoii
Mesrcoypaova 75 cm (npu 95% ecxoxcecmu ceman)

KosnmaecrBo pactennii Ha M’ | Hopma BoiceBa ceMAn Ha M? PaccToaHue Mexay cemena-
MH, CM
7,0 7,4 18,1
S 7,9 16,9
8,0 8,4 15,8
8,5 9,0 14,9
9,0 9,5 14,1
9,5 10,0 13,3
10,0 10,5 12,7
10,5 11,1 12,1
11,0 11,6 11,5

B yka3aHHBIX BbllIE peKOMEH7a-
LMSX TI0 BO3/ICIBIBAHHIO KOPMOBBIX
KyJAbTYp, PACCUNTAHHBIX HAa NPOCTHIX
(depmepoB, ocoboe MecTo YyaAeJeHo
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METOAMKE pacyeTa H INPHMCHCHHIO

ynoOpeHuH,

KOTOpas

MNpEeACTABAAECT

OHpCﬂCHEHHbIﬁ HHTEPEC M 3aCJ1YXKH-

Ba€T BHHMaHHA.



3AEN I

B tabnuue 3.6 npueeaen npumep
NjaHa BHECEHHs a30THBIX yHAoOpeHuit
noa Kykypysy (kr/ra) mo cdonam 6e3
BHECEHMS HABO3HOM kuxH (ohne Gulle)

EXHW4ECKUEe OCHOBLI U N W4E

€ NPUEMBI NPOrPAMMUPOBHMS YPONAS

(Rindergulle) ¢ ykazanuem 103 (kr/ra, m*/
ra), CPOKOB BHECEHHS (B MapTe, anpee-
Mae neped MoCeBOM W MPHUIOCEBHO, B
HIOHE — B MEXAYPSALbSA).

MU C OpraHHYecKMMH YI0OpEHUAMH
Tabauya 3.6
Hoza enecenus azomuolx yooopeHuil 8 nocesax KyKypy3bl
VioGpenns Hagpoinas xuxka | Oprannyeckue ynobpe-
kr/ra N Hus Kr/ra N
INE Maprt kr/ra N 50 70
Mapt XHXKa + HaBo3, 25 m/ra - 50
R/ OpH nocagke / TOABIICHHE MUHe- 30 40
paibHbIX yl0OpeHUH
MEXAYPAabs 50
Uioub Kroka 25 MP/ra
MHHEpanbHble YI0OpeHUs 70
cymma yrnobpenuii 200 210
Cymma N__ oT 50 M*/ra Kuxu - 100
MHHEpasbHbIe yIoOpeHus 150 40

Crienyer o6patuTh BHUMaHHeE, UTO B
CYMME€ 3a OJIMH ToJl BHOCATCS BbICOKHE
J03bl a30THBIX yaA0OpeHuii: 6e3 BHece-
HUSA HABO3HOM wHxH — 200 kr/ra, ¢ BHe-
ceHueM opraduku — 210 «r, B T.u. 40 xr
3a cYET MMHEpalibHbIX YIOOpPEHHH, 4TO
BIIOJIHE OMpaBAaHO, MPUHHMMAsA BO BHH-
MaHHe BbICOKHH YPOBEHb YPOXKANHOCTH
KYIBTYPBbI.

Ho3bi dochopHbIX M KaTHHHBIX
yaoOpeHUH paccuMTLIBAKOTCE € yue-
TOM BbIHOCA MHUTATEJibHbIX BEIIECTB C
ypoxaeM (E— Entzug) u knaccuduka-
LMY MO YPOBHIO COACPXAHUA B 1104BE
JOCTYNHBIX PACTEHWSM MUTATEIRHbIX

BellecTB: A — HU3KUH (niedrig), B —
cpenuuit (mittel), C — Boicoxuit (hoch),
J1 — ouyeHb BhicOKHH (sehr hoch) w E
— O4EHb BBLICOKUH (besonders hoch)
(Tabdn. 3.7).

B 3aBHCMMOCTH OT Kiacca obecre-
yenHoctH B A, B, C sHocaTcs docdop-
HLIE  YA0OpeHus, KOMIEHCHPYIOIIHUE
BLIHOC HX C YpPOXKaeM, KpoMe TOro B
cooreerctBenno 90 u 40 kr docdopa,
B Ky1acce obecneueHnocTH [ BHOCHTCS
TIOJIOBUHA OT BBIHOCHMBIX C YpOXKaem
nmUTaTeNbHbIX BellecTB, B knacce E -
COBCEM He BHOCATCS.

Tabnuya 3.7
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PASLEN . ArpoTeXHUMECKI@ OCHOBBI 1 NPAKTHYe

Co()ep.ncauuﬂ numamesibHolxX geugecme 6 noyee MPEK()MEHOOKaHHble 00361

yoobpenuu

Kaace obecnevennocrn | P,O, mr/100 1 nousnr | Pekomenayeman 103a ynobpenwns kr P .0 /ia
A — HH3KHH <8 E +90

B - cpemnuit 8-14 E + 40

C — BbIcOKMH 15-25 E

J1 — o4eHb BLICOKWA 26-30 12 E

E — o4CHb BbICOKHH >30 0

E = CymMa BbIHOC2 MMTaTENbHBIX BELLECTB C
ypoxaeM

AHajorv4Hblii MeTon pacuyerta
NpHHAT U No Kanuw. B Tadn. 3.8
NPUBOJAUTCS KJacCH(HUKAILMA TNOYB
(A, B, C, I, E) B 3aBUCHMOCTH OT CO-
AepKaHHUA Kalusi H MEXaHHUYECKOro CO-
cTaBa nousbl — Jierkue (leichte Boden) n
Tsokenble (schwere Boden), a B HHKHER
yacTu TabnMLUbl AA€TCA METOJUKA pac-
yeTa 703 y100peHHH ¢ y4eTOM BbIHOCA C
ypoxaeM (£ = Entzug), MEXaHU4ECKOFO
cocTaBa MoYBbI U Ha HONOTHBIX MOYBAX
(Moorboden).

B 3aBucHMOCTH OT KJacCU(HUKaLMH
BHOCHUTCS JIONONHHUTENBHOE KOJIHUECTBO
MHUHEpPabHBIX YIOOPEHHH B LENAX MO-
BBILIEHHUS MJ10A0POAMS MIOUBBI.

HutepecHo 1O, 4T0 B [epMaHuu
BO3HHUKAET HEOOXOIMMOCTb BHECEHMSA
U MarHueBblX yaoOpenuid. Knaccudu-
KalMsi MOYB 110 YPOBHIO COAEPKaHHA
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MgO B pa3HBIX MOYBax U pEKOMEHIye-
MbI€ [03bl BHECECHHS HX MpeACTaBleHbl
B Tabnuue 3.9.

AHanu3upys METOAMKY pacdeTa 103
yAOOpeHHH, NPUMEHSAEMYIO F€PMaHCKH-
MH (pepMepaMH, MOXXKHO CAEJaTh CJEAY-
I0lliee 3aKIIIOYEHHE:

1. Ilpumensemass METOAMKA pacdye-
Ta 103 yAOOpeHHH MNpencTaBIseT Co-
60ii ynpolleHHbIH 6anaHcoBbId METOZ,
BIOJNHE MOHATHLIA M AOCTYNHBIM IJIst
tdhepmepoB, Aaxe He UMEIOLIMX CHELH-
aJIbHOTO CEJIbCKOX033HCTBEHHOIO 00pa-
30BaHMA.

2. Metoaukoi NpeaycMOTPEH BO3-
BpaT B MOYBY BBIHECEHHBIX C YpOXKaeM
[IUTATENbLHBIX BEILIECTB C YYETOM CONEp-
’aHUA MUTATE/bHBIX BELIECTB B IOYBE
B COOTBETCTBHH C NPUHATON KnaccH(u-
kauuei (A, B, C, 1, E).



2XHU

Taonuya 3.8

Perxomendyemoie 003b1 K 0-yoobpenuis ¢ 3asucumocmu om xkidcca opecneyennocmau,
IMURA ROYEHL U 6HIHOCA NUMAMENbHBIX GEL{ECINE C YPONCACM

Knacc obecrieteHOCTH

K,O na Mr/100 r noussl

NErKHe Cpe/HHE MO4BbI TSMEbIC NOYBb!
A <§ <§ <10
B 8-14 8-14 10-14
C 15-20 15-30 20-35
| 21-30 31-45 36-50
E >30 >45 >50
Knacc obecnieueHHOCTH Pexomenayemsbie fo3bl K 0-yno6penuii
nierKue CpPEJ/IHUE U TAKEITbIe 60MOTHHIE TIOUYBBI
T104BbI TIOYBbI
A E + 50 E + 100 E + 300
B E+25 E + 50 E +200
C E E E+100
I 12 E 02 |E E
E 0 0] 100
E = Cymma

BbLIHOCA NHUTATC/ILHBIX BC-

LIECTB C YpOXKaem

Tabauya 3.9

Pexomenoyemsie 00361 Muxpoyooopenuu (Mg0O)

8 3ABUCUMOCHIU O KIACCa 00ecneyeHnocmiu i muna no4esl

L Knace o6ecmeucHnocTn |

MgO mr/100 r nousbl

s,1s | sL,L tL,T |  Moor |

A — Hu3KHH 3 <6 <8 \ 3 j

B - cpemnmii 4-6 7-12 9-14 4-6 !

C — BbICOKHH 7-10 13-20 15-25 7-10 \

LD — OY€Hb BBICOKHUH 1> 10 >20 > 25 > 10 j

Kunacc obecnieueHHOCTH ‘ Pexomenayemsie 103b1 yaoopennii (MgO), kr/ ra W

A — n3Kuit \ 60-100 |
B — cpeauui \ 30-60
C - Bblcokui \ 0-30

D — oueHb BbICOKHH \ 0 j



EXHUYECKHE OCHOBLI U NPAKTUYECKHUE NPUEMbI NDOTPEMMUPOBAHNR YDOXAEB

3. Meroauko#i He npenycMOTpEeHbI
noJpoOHbIE pacdeThl HMCIOAb30BAHUA
[I0OCEBaMH MUTATEJIBHbIX BEIIECTB U3
Mo4Bbl M YNOOpEHHH, OAHAKO B3aMEH
3TOrO Ha MoYBax ¢ Honee HU3KUM ypOB-
Hem maoaoponus (A, B, C) BHocuTcs
ONOJHUTENbHOE KOMUYECTBO yaoOpe-
HUH, YTO CBS3aHO, C HAllled TOYKH 3pe-
HMs, BO-NEPBBIX, C HEOOXOAMMOCTBI)
yNpOUIEHHs METOAMKH U JOCTYIMHOCTH
1ng hepMepoB; BO-BTOPbIX, C BHICOKUM
YPOBHEM YBAXHEHUA (CpEeaHEE MHOrO-
JleTHee KOJIUYECTBO OCAAKOB 33 roi B
pasHbIX 30Hax kosebnercs or 620 no
880 MM, B TOM uHncfie 32 MaH-CEHTAODL
— ot 330 no 480 MM npu BLICOKON OT-
HOCHTEJIbHON BJIaXXHOCTH BO31yXa), YTO
CII0COOCTBYET MOBLILUEHHIO KO3 DULIH-
€HTOB BBIHOCA MHUTATENbHbIX BELIECTB
M3 MOYBbl U yAOOPEHUH N0 MaKCHUMab-
HbIX 3HaYEHHI1, KOTOPOE BO3MOXHO MpPH
XOpOLUEM YPOBHE €CTECTBEHHOro YB-
JIAKHEHHWS WIW OPOILEHHH.

4. Metoanka paccyuTaHa Ha BHece-
HHe ynoOpeHHit noa MaKCHManbHO BO3-
MOXHbIH (MOTEHUHANbHBIH) YPOBEHb
YPOXaHHOCTH B 3THX YCJIOBHAX KYJIBTY-
pst, rubpHaa, copra.

5. [loyBwt cTpan 3anagxHoil EBponsbl
OTJIMYAIOTCS BLICOKHM YPOBHEM MOTEH-
LiHanbHOTO M 3 PEKTUBHOIO MA0A0PO-
Ans, NMOCKoNbKy B TeueHue Gonee 200
JeT perynspHo NpPUMEHSETCH M «pabo-
TaeT» MIOAOCMEH (CeBOOOOPOTHI) € KJie-
BEPOM H NPONalllHbLIMU KYIbTYPaMHU MpH
€XEroJHOM BHECEHHH «OTPOMHBLIX» (110
HAalllMM MEpKaMm) /103 MHHEPAdbHBIX H
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OpraHN4ecK1x yIoOpeHHWH, 4To TULIHHUA
pa3 MOATBEpAKAAET CNPaBEAAHBOCTb
yrBepxkaeHus akaaemuka J.H. [Ilpsa-
HULIHWKOBA, YTO «IIOYBbl B 3THUX CTpa-
Hax CHIeNaHbl pyKaMH YeJIOBEKa».

6. YunTbiBas BCE BbILIEU3IOKEHHBIE
(akTopbl H YCIOBHA, MOXHO CKa3arh,
YTO HEMELIKME YYEHbIE DEKOMCHAYIOT
¢epMepaM HOBBIA BapHaHT 0anaHco-
BOI0 METONA pacuera 03 YAoOpeHuH,
KOTOpBIH Ha 5TOM 3Tare MOMHO CUHTAaTh
ONTHMAJILHBIM 11 KOHKPETHBIX YCJO-
BuH. [lpuBeneHHbIE BbILIE MaTepyaibl,
HamIAHO CBMJAETEJIbCTBYIOT O TOM,
yT0 B ['epmManuy, Kak ¥ B IpyTUX CTpa-
Hax 3anaaHo#d EBponbl, npumeHseTcs
0anaHcoBLIA METOJ pacyeTa W BHece-
HHUA 003 ynobpeHui ¢ yueToM BbiHOCA
NUTATEAbHbIX BEILECTB C YPOXKAeM U
YPOBHSA IJIOAOPOAHA MOUBLI, B KOTOPOM
NpeayCMOTPEHO CBEPX TOM0 BHECEHHE
JIOTIONIHUTENBHBIX 103 yaoOpeHHil Ha
NoYBaX € OTHOCHTEJbLHO HHU3KUM (MO
X knaccudUkauuM) colepKaHHEM
JOCTYMHbIX TMHTATEAbHBIX BELECTB B
nouse.

3.7. Knaccudurkaung,
o6ine TpeboBaHUA
K KOPMOBbLIM CCBOOOOpOTaM

OauH U3 3aKOHOB 3eMJIeI€NIUA U pac-
TEHUEBOACTBA MpPEAYyCMaTpHBaeT o0si-
3aTesibHOE BBCACHUC MIOAOCMEHA HIIH
ceBoo0OpoOTa € YepeLoBaHHUEM KYIbTYp
B MPOCTPAHCTBE W BPEMCHM, YTO MO3BO-
JSIET OTBOAMTH KAX/I0H BO3ACILIBACMON



. ATPOTEXHU4ECKIUE OCH

KyJIbTYpE COOTBETCTBYHOIUMH npeAile-
CTBEHHUK H CO31aBaTh JIyHUIHE YCIOBUS
1A MONYYEHHUS BLICOKOTO YpOKasi Oc-
HOBHO# (MK OCHOBHBIX ) NS X034HCTBA
KYABTYPbI (MK KYALTYP).

B cpenHux M KpymHBIX KUBOTHO-
BOAYECKHX XO3sMCTBaX 11s obecneye-
HUSl CKOTa MOJHOUEHHBIMH KOpMaMmH
BO3HUKAET HCOOXOAUMOCTL BBOAUTH
CMeUHaNu3upoBaHHble KOPMOBBIE Ce-
BOOOOPOTHI, B KOTOPBIX HOJDKHBI CO-
CPCAOTAUMBATLCA OCHOBHAs 10AS TMO-
CEBOB KOPMORBIX KYIILTYD — CUJIOCHBIX,
MHOTOJIETHUX U OTHONETHUX OOOOBKIX U
3N12KOBbIX TPaB, KOPHECIUIONOB H 3¢pPHO-
(hypaxHBIX KYIabTYD.

KopmoBbie ceBOOOOPOTHI nmoapazic-
JIAKOTCA HA ABa THIIA: ('H(’I{Hu,'lll}llpl I=
Hate i I\'(l\l()ll”ll[)()(f(ll!”ble
cneyuansUPOGUiiibie CQBOO\SOPO-

npeaHa3iiadCHbl Ana (pon3Boa-
CTBa PAIMUHBIX BHJIOB KOPMOB, B TOM
YHEAC W 3epHOypaska;
- K(),\N’)llllllp()“tlllllhlL’

Thbl

JUTSL BBIPAILLIH-
BAHNS KOPMOBhIX, 1081 KOTOPBIX MO-
&et gocturate 40-50%. a go 50-60%
3CPHOBLIC W APYIHC KYIbIYPbl.

B creunanu3upoBanibix  ceBoo-
OOpoTax HACHILEHHOCTH KOPMOBLIMH
KyAbTypaMH MoweT pocturats 100%,
OHAKO C TOMKM 3PCHUA JIYULIEro uc-
TIONTb30BAHNA NAUIHK 11 KOPMOBBIX KYJlb-
TYP KaK HPCICCTRCHHUKOB [ECCo-
obpazno o 20-25% nawmu oTBOANTS
N0/t 3epHodypasknbic U 3eprodotonble
KYRETYphI.

..... e NPUeMbl NPOrPAMMUPOBAHIS Y

B cBoto ouepenb, cnenuanu3npoBaH-
Hble KOPMOBBIE CEBOOOOPOTHI MOApPa3-
OEJISIOTCA Ha HECKOJILKO BUOB:

— nponawHsle IS BbIpalllHBaHHS
CHIIOCHBIX KYABTYp ¥ KOPMOBBIX KOp-
HEMJIONOB;

— MpassHONponauiHsle, B KOTOPBIX
pa3MerlaloT NPEeUMYILECTBEHHO TPaBhbl,
CUJIOCHBIE W JIpYTHe KYJABTYPbI;

— mpasonoabHele — NI BblpallMBa-
HUs KOPMOBBLIX MHOTOJETHUX M OAHO-
NETHUX TPaB.

K kopMoBbIM ceBooOOpoOTaM mpeab-
SIBJISIFOTCS CJIEYIOLIHE OCHOBHbBIE Tpe-
OoBaHus:

— CHCTEMA KOPMOBBIX CEBOOOOPOTOB
B COMETAHUM C ECTECTBEHHBIMU NacTOu-
lamMu Jo/kHa OecriepeboiiHo obecrie-
4YUBATh KOPMaMH MOT0JIOBLE KUBOTHBIX
B JIOCTATOYHOM KOIMYECTBE N HEOOXO-
JAUMBIX BHIOB;

— B KOPMOBBIX CeBOOOOpOTax crie-
AYeT BLIPALUHUBATL KYALTYPbl, HEOOXO-
AUMbIE A1 TIONHOUCHHBLIX PAUHOHOB
HUBOTHBIX H OOCCICUHBAIOIINE MAKCII-
ManbHbIA cOOP € KaXAOro rekrapa 1o-
CCBOB;

~ HanbOoONbUIYIO TUIOIANL [OKHbBI
3aHHMATL  KYILTYPbI  YHHBEPCAILUOTO
MCTIONB30BAHHS, WIYIHE Ha NPHIO-
TOBNEHHE KOPMOB pPaiIUulbIX BHAOB
W IAI0IHME  BOIMOXKHOCTH  IPHMETIATH
KOMIIIEKCHYI0 MEXaHH3AIIIO BO3ACHbI-
BaHUS KYNLTYD:

— s HAHOOJICE TIONTHOTO HCTIONBL30-
BAHUS ArPOKITHMATHUECKHX PCCYPCOR 1
TIORBILICHHS BHIXONA KOPMOB € KaX(JI0To
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rexrapa naomaar cesoobopora B pai-
OHAX AOCTATOYHOIO YBHAKHECHWS WM
1IpH OPOLUCHHUHW MPHMCHSIOT 1IPOMENKY-
TOUHBIC 110CEBbI KOPMOBBIX KYJIBTYD;

— npu pas3paboTke cTpyKTyphl noce-
BOB B CEBOOOOPOTAX MPCAYCMATPUBAIOT
cTabMILHOCTL NPOM3BOACTBA KOPMOB B
SKCTPEMA/bHBIE I'O/Ibl 33 CYET BKIItOYE-
HHS BUOB W COPTOB KOPMOBbIX KYJIBTYP
€ pa3HbIMH TpeGoBaHUAMM K dakTOpam
BHELLHEH Cpeabl;

— ¢ceBoobopoThl  JOMKHBI  UMETh
CPaBHHUTEIbHO KODOTKYIO pOTalLiHIo,
NO3BOJIAIOLLYIO B 3aBHCHMOCTH OT YC-
JIOBUH M3MEHATbH CTPYKTYpPY MOCEBOB H
OTHOCHUTEJIBHO OBICTPO OCBAHBATh CEBO-
060poThl 6e3 3aMETHOTO CHIXKEHUS 00-
1teil NpoAyKTHBHOCTH NALIHH;

— BUIOBOW U COPTOBO# COCTaB KYyJIb-
TYp ¥ HX 4YEpelOBAHHE, CUCTEMBbI TPH-
MEHEeHUs yaoOpenuit u oOpaborku
MOYBLI B CeBOOOOPOTaX MOMKHBI 0b6e-
CMe4MBaTh PaCLUMPEHHOE BOCIPOU3BOI-
CTBO MJIOAOPOAMA II0UBHI;

— M3 MHOTOJIETHHX TpaB oOT/aeTcH
NpeanoyTeHte KyJabTypaM C BbICOKHM
NPOAYKTMBHBIM [0JITOJICTHEM, TIPHME-
Hssl B 3aBUCHMOCTH OT NOYBEHHO-KJIH-
MaTHYECKHX W  METEOPONIOTHYECKHX
YCJIOBUH OECMOKPOBHBINA HIN TNOANO-
KPOBHbIH CIOCOOLI MOCEBA.

B nensax nanbonee pauuoHanbHOro
UCIONb30BAHUA OpOILAEMBIX 3€MEIb,
3aHHMAEMBIX KODMOBBIMM  KyJIbTYpa-
My, no gauusiM BHUHM kopmoB um.
B.P.BunbsiMca, B CTpYKType MOCEB-
HbIX MUIOLaJeil MHOroJeTHHE TpaBbl

124

i DaMMup

NOAXkHbI 3aHUMaTh A0 70%, cUIOCHBIC
- 19%; oanonetHue — 4%, KOpPMOBbIE
KopHenioabl ~ 7%.

3.8. Bjib1 KOPMOBBIX CeBOOBOPOIOR
s Cesepnoro Kalaxciana u
METO1LI OLEHKH HX POy KITHBHOCTH

Hayunsimn yupexaeHuamu Ce-
BepHoro KasaxcraHa, B 4acTHOCTH,
BHHUU3X, Cesepo-KazaxcraHckoi
ONBITHOM CTaHLMeW, HA OCHOBAHHUM H3-
YUYEHHSt KOMOWHHPOBAaHHBIX KOPMOBBIX
ceB00OOpOTOB OBLIM PEKOMEHIOBAHBI
2-3-nosbHbIE CEBOOOOPOTHI, 0becmeym-
BawoLHe cOOp ¢ rekTapa ceBooOOpOTHOH
nmnowmwaan ao 2200-2600 kopm. en., co
CllenyIOUIMM  YepefioBaHHeM  KYJIbTyp:
1) npoco KopMOBOE Ha CEHO — SYMEHb Ha
3€pHO; 2) KyKypy3a Ha CHIOC — A4YMEHb
Ha 3epHO; 3) KyKypy3a Ha CHJIOC — Tiile-
HHMLA; 4) Mpoco KOPMOBOE — KyKypy3a
Ha CMJIOC — OBEC Ha 3epHO MJIM CEHO;
5) KyKypy3a Ha CHOC — iYMEHb Ha 3ep-
HO — OBEC Ha 3epHO HJIH CeHO, a TaKkxke
6eccMeHHOE pa3MeLIEHHE KYKYPYy3bl.

OueHrBas 3TH ceBOOOOPOTHI, NMpH-
XOAHTCs 0OpaTUTh BHUMaHHUe Ha y3KHH
Habop KylbTYp B HHMX, OTCYTCTBHE 0O-
OOBbIX KyABTYp M MHOTOJETHHX TpaB,
YTO He MO3BOJIAET NONy4aTh KOpM, cOa-
JIAHCHPOBAHHbIE N[O  MCPEBAPHMOMY
TIPOTEHHY.

3TOT HeJOCTaTOK ObIM YuTeH NpH
NPOBEACHUH CEPHM ONBITOB 10 H3yue-
HUIO CTIELMANH3HPORAHHBIX KOPMOBBIX



¢eB000OOPOTOB B YCJIOBHSIX ECTECTBEH-
HOTO YBJQKHEHWS M MpPH OPOILICHHH
B 80-90-¢ romwt (H.U. Mosxaes, 1986,
1989). bbino u3yveHo B obuiei crnoxk-
HOCTH 0K0J10 30 BHIOB KOPMOBBIX CEBO-
000poTOB.

B onbitax, npHGAMkKEHHBIX K MpO-
M3BOJCTBEHHBIM YCIOBMSM, INIPH ecTe-
CTBEHHOM YBRaXHEHHH OblNH U3YyHEHBI

DBb! ¥ PAKTHHECKHE NPUEMB! NIPOTPAMMUPOBAHY

TPaBsSHO-NIPOMALUHbIE  MATHNOJbHBIE,
a Tak)Ke TPeXMNONbHble — TPABSHO-TMPO-
NALHbIE, 36PHO-TPABO-MPOIIALLHbIE U p.

Pesynbrarsl HccneoBaHMil MO HEKO-
TOPbIM M3 H3YUYEHHBIX MEPCNEeKTHBHBIM
BapUAHTaM TMATUNOJIBHBIX CEBOOOOPO-

TOB B CpefiHeM 3a 2-3 porauuu npen-
cTaBJieHbl B Tabnuue 3.10.

Tabauya 3.10

HpodykmusHocms mpassano-nponawIHbIX Ce60060POMOE 6 3A8HCUMOCIII OM HACYI-

wennocmu MHozoaemuusmu mpasamvu (1980-1990 22.)

1 |  Céopclrau Cpeaunn obecneuen-
Joas smuo-
C e , nepesa- HOCTh KOpM. efl.,
€B000OPOTHI 1 HOMeEDA foNeH | To-JeTHHX .
s KopM.en. | pumMbiii fiepeBapuMbIM Npo-
[ " NPoOTEHH TEHHOM, T
{l. Kykypy3a— 2-5 nioucpHa 80.0 18,1 240 129
I Kylfypyza - 2-5 xocTpei 6e3- 80,0 1.9 1.0 34
OCTBIH
l 1. Kykypy3a — 2. npoco Ha kopm — 60,0 16,0 16 108
3-5 scnapuer
1. K?/Kypyza — 2. NpoOCo Ha KOpM — 60.0 13.2 L1 87
3-5 KuTHAK
13. Kykypy3sa— 2. cynanckan tpasa — 333 15.8 L6 108
. 3CMapueT (BLIBOAHOC None)
1. Kykypy3a- 2. cynanckas Tpasa —
. 333 12,4 1,0 95
. ’HTHSK (BLIBOAHOC 110/1C)

TIpoOvKmusiOCcG KUpMUGHIN CUB00)-
POMOK UENUBACINCH

a) 1w cOopy ¢ rekrapa cesvudopot -
HOH TUI0LLN CYXOTO BCLLC LB,

0) KOPMOBbIX C/MHIL

B) HEPCBAPHMOILO HPOTCHHA;

1) epetieii o0eCcHeHITOC TH KOPAIO-

BOH  CIWMHMILL HCPLHAPHMBLIM - UPOTCH-

HOM.
Haubonee BLICOKYHD NPOAYKTHUB-
HOCTB (COOP KOPMOBbBIX eIMHHIL) 0bcciie-

YUKW TISTHIIOJIBHBIC TPRABAHO-T11pONIALL-
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HbIt ceBOO0OPOTHI ¢ 20% — KYKYpY3bl Y
80% — MHOTOJICTHHX TPAB € JIHOLUCPHON
(18,1 w/ra), BbiceBaeMol Oecnokpos-
Ho. Heckonbko Hike € JcnapueTom
(15.8-13,1 wra), kocrpeuom 0e30CcTbIM
H KHTHAKOM: [ISATHUIONbHBIE TPaBAHO-
nporaiHeie  cCeBoodOpoOTH € AONCH
MHoroneTHux tpaB 60%, 20% npoco
Ha KOPM, Urpaloilero posib NOKPOBHOI
KynasTypbl, M 20% — Kykypy3bl obecrie-
ynnu coop mo 13,1-16,0 u xopm. en. ¢
| ra, W TpexmnosbHble CeBOOOOPOTHI ¢
aoned mHoronerHux tpas 33,3% u no
33,3% KyKypy3bl M CYJaHCKOH Tpasbl
namu no 15,8-16.8 1 xopM. ea.
Makecumanshble cGopbl NepeBapu-
Moro mpotedHa mo 1,8-2.2 w/ra panu
TPaBAHO-TIPONALUHbIE CEBOOOOPOTHI, B

KOTOPbBIX JIOLEPHA 3aHWMana ot 33,3 no
80%, B aHanornyHmblx cepooboporax ¢
JcuapueToM cOop nepesapumMoro npoTe-
MHa OblI HECKOJILKO HUAKE — 1,6-1,8 1/ra,
4 CO J1aKOBLIMY TPABAMH CHHXAJICA 10
0,9-1,1 wra.

Bo Bcex paccmaTpuBaeMbix CEBOO-
6opoTax ¢ MHoroaeTHuMu 6000BBIMU
TpaBaMH Nofy4eHHbIH KOpM Obl cba-
JTAHCHPOBAH B COOTBETCTBHYU C 300-
TEXHHYECKHMH HOPMaMH Mo nepeBa-
puMomy npoteuHy (o1 103 ao 129 r Ha
| kopM.ea.), a ¢ MHOTOJIETHHMH 371aKO-
BbIMHU He cOanaHcupoBaH — 79-95 1.

IMpoaykTneHOCTb 1-2- W 3-NONIBHBIX
TPaBAHO-NIPOMAIIHBIX H NPOMAIHBIX

ceBoobOpOTOB NpeacTaBneHa B TabauLe
3.11.

Tabrwuya 3.11

Hpodyxmugrnocms mpagano-3epHO-NPONAUHBIX U NPONAUUIHBIX CE60060POMO8

8 YC108UAX eCMECMEEHHOZ20 YEIAHCHCHURA

% % Coopclra,u Cpeanss ofiec-nie-
e e — nponam- | 3epHo- S nepe- YEHHOCTb KOPM. €.,
HBIX BbLIX BapuMBIii | Tepe-BapHMBIM Npo-
KyabTyp | kyastyp | A TpOTeHH TeHHOM, T
Kykypy3a - aumenb 50,0 50,0 26,7 | 1.9 70
Kyxypys3a — ropoxo-oscs- | 33,3 333 20,6 |18 96
Has cMech — SUMeHb (Ha
3€pHO)
Kyxypy3a (GeccMeH-HO) 100,0 - 23,8 [ 1.8 75

B nByxnonbHOM ceBoobGopote cGop
KOPMOBBIX €IMHHLl JocThT 26,7 1/ra, B
TPEXMIONBHOM CeBOOOOPOTE MPH YMEHL-
IUEHUU JONMH KYKYpy3bl U SUMEHA He-
CKOJIBKO CHWXKasic U cOOp KOPMOBBIX
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€NVHUL, JIy4ias 00ecreyeHHOCTb nepe-
BapHMbIM TIPOTEMHOM OblTa B Tpex-
noasHOM ceBoobopoTe (96 r/kopMm. en.).

Ha ocHOBaHMH CpaBHHTEJIBHOTO M3-
YYEHHS CrelHaNnU3UPOBAHHBIX KOPMO-



BbIX CEBOODOPOTOB KUBOTHOBOAYECKHM
xo3siictBaM CeBepHoro Kaszaxcrana
ObLIM pPEKOMEHJOBaHbI K BHEIPEHHIO
MATHTIONBHBIE  TPaBSHO-TNPOMNALIHbIE
¢ 80% ntouepusl (kykypy3a — 2-5 mio-
LiepHa), TPEXMOIbHbIE (KyKypy3a — Cy-
JaHCKas TpaBa — JIIOUEPHA (BbIBOLHOE
nose).

Ha opomaembix 3emnsax Haubosee
NPOIYKTHBHbIMM ObLIM  5-6-110JIbHBIE
KOPMOBBIE CEBOOOOPOTHI ¢ HABOPOM Bbl-
COKOYPO’KAMHBIX KYJbTYP HHTEHCHBHO-
ro THMa — KyKypy3a, CylaHCKasi TpaBa,
JIIOLIEPHA €O CJIeIYIOUIMM Yepe10BaHH-
eM KyIbTyp:

— KyKypy3a — cynaHckas Tpasa — 3-6
JtouepHa

— cynasckas TpaBa — 2-5 niouepHa.

[lepcneKTUBHLIMKH  ABASIOTCS  JBYX-
MOJIbHBIE CEBOOOOPOTDI:

— KyKypy3a (5 net 6eccMeHHO);

— JolIepHa (5 neT BbIBOAHOE MoJe).

[TpuMeHeHHe pacyeTHbIX 103 yI0-
OpeHHit MO nIaHHpYEeMbl  YpOBCHb
YPOXKAHHOCTH MO3BOJINNO YBEAMUHBATD
cbop kopma u npotenna B 1,5-2,0 paza.

3.9, MpoMeRVTOIHLIE KY.TLTYPBI
W HX 3024CHTHE B HOBLICHNR I\”/"p
H YPORAHHOCTH B CHCTCMC

KOpMOBLIX C(‘BOO()OI)U'I'O“

B nensx nosbitnenus npoaykTHB-
HOCTH naninu ¥ cbopa kopma, a Takxe
KM ®AP rnioceBoB ucnecooOpasHo
MPUMEHSATH [IPOMCHY TOUHBIC KYJILTYbI.

APC

[Iporexcymounbiru  Kynomypamu
Ha3blBAlOTCsl TaKHE, KOTOPBIE BbIPAILH-
BAIOTCS B MEPUON, KOTAa MoJsie He 3aHA-
TO OCHOBHOM KynbTypo#. B padonax ¢
MPONOIKHTENbHBIM 0€33aMOPO3KOBBIM
0EPHOLOM U TEIJIOW 3UMOH OCHOBHO
KYNbTYpOH ABIACTCA 03UMas MLICHULA,
BbICEBaeMasi BO BTOPOii MOJNIOBHHE JeTa,
nocse yOopKkH KOTOPOiT Ha ClIEQYIOIHH
roji OCTaeTcs MPONODKUTENLHBIH Tie-
pHOA C HEUCMONb3YEeMOH CYMMOH ak-
THBHBIX Temrnepatyp 1 npuxonom OAP.
B kauectBe OCHOBHbIX KyNbTYp B pa3-
JMUYHBIX MOYBEHHO-KAMMATHYECKHUX 30-
HaX U B 3aBHCHMOCTH OT MOTPeOHOCTH
pPacTeHHEBOAYECKOH MPOAYKUHH MOTYT
ObITE KOPMOBBIE KyNbTypbl (O/IHONET-
HHe TpaBbl, KOPHEMIOALI, KapTodens H
ap.), mocie yOOpKH KOTOPbIX HEPEIKO
MMeeTCs BO3MOKHOCTH cobpath euie
OOMH ypOXai APYrOH KyNbTypbl.

[TpomexcyTouHbie KyRbTypbl YCNOB-
HO JIeNIATCS Ha TWOXHHUBHBIE, TOYKOC-
Hbi€, MOXCCBHbIE H 3UMYIOLLHE.

TToxcnugiible — KynbTypbi, BbiCeBa-
eMbie 1ocie yOOpKH OCHOBHBIX 3€pPHO-
BbIX HJIH 3¢pPHOD000BLIX KYABTYD.

fToykocnele — Kynbrypbl, BblCCBae-
Mble rocae yOOpPKH OCHOBHBIX, yOupa-
€MbIX (CKOILEHHBIX) HA KOPMOBbIC LICIH.

Ioodcesnbie — KynbTyphbl, cCMCHA KO-
TOPbLIX MOJICEBAIOTCSA BecHOk NOA nepe-
3HMOBABHIHE O3HMBIC — [HIEHULLY HIIH
POXb.

Oun HaxoAATCs TICPBLIN NEPHOJL 1071
MOKPOBOM 3CPHOBLIX KYNBTYp, @ Moche
HX YOOPKH HAUHHAIOT WHTCHCHBHO pa-
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CTi, Pa3sBHBATLCA W (hOPMUPOBATH YPO-
xait. Onuoit v3 nanbonee pacnpoctpa-
HCHIILIX NOJICEBHBIX KYJILTYP CHHUTACTCS
cepadeiula — onHoneTHsas 6obosas Tpa-
Bd, KOTOPYIO HMCMOJbL3YIOT JUIS MOAcCeBa
[0 O3MMYIO NILCHHULLY.

JuMYIOUUE KVAbINYPb! — BLICEBAKOTCS
B KOHLIE JIET4, NEPE3MMOBBIBAIOT H paH-
Helf BECHOM NatoT ypoxai kopma, nociie
4yero coOHpaeTcs OCHOBHAas KyJabTypa.
[IpHMepoM Tako# KyabTypbl MOXHO Ha-
3BaTh O3UMbIi panc.

H3 npoMexyTouHbix MOCEBOB Hau-
Oonee LKUPOKOE PpacNpoOCTPaHEHHE B
NpPOU3BOACTBEHHBIX YCIOBUAX HMEIOT
MOXXHUBHbIE W MOYKOCHbBIE, OIHAKO HX
NIPUMEHEHHE BO3MOXHO IMpH obecre-
YEHHOCTH B ONpEJE/IEHHbIX pa3Mepax
chakTopaMy BHelHell cpefbl — TenjaoM
M BIArod, a KynabTypbl JOJKHbI UMETH
KODOTKHMH BEreTallMOHHBIN Mepuoj, oT-
JIM4ATHCA XONOAOCTONKOCTBIO U YCTOM-
YHBOCTBIO K 3aMO-pPO3KaM.

M 6UR 015

) 2,
030e

HUS  HPDOMENCVINOUHBIN  KYALID
Q0aNCH b CICOVIOUUC: NPOOOIHCU-

bIOCHTIE NEPUOOA CO CPEONeCcyInoy-
Hblsl mestnepamypayu evtiie +5 °C
He Menee 6) ¢ymok ¢ cyyMou akmue-
noix mevinepamyp oonee 10000 u koau-
YeCMBOM OCAOKOS 3d YMOM Nepuoo e
wenee [20-150 vy B CesepHom Ka-
3axcTaHe Haubosiee HANEKHO MOXKHO
BBIPALLHMBATD [IPOMEXYTOYHbBIE KYIbTY-
pbl IIpYM OpPOUIEHHH, a TaKXe B Iofbl C
OOUIBHBIMH OCaZKaMH BO BTOPOH MON0-

BHUHEC JICTA.
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BB xauecTBe 1IpoMeyTOUHbBIX KYJlb-
TYp B 3TOM pErioHe BO3MOAKHO BO3Jle-
JblBaHyE pacTeHMH Ans KOPMOBBLIX [ie-
J€H — XONO0AOCTOAKHX U IOCTHIAIOILIHX
YKOCHOW cnesnocTu yepes 55-65 cyrok
rocjie MoceBa: parc, OBec, AUMEHb U
TPABOCMECH — FOPOX0-0BCAHAs, FOPOXO-
AYMEHHasA, IYMEHHO-paNncoBas, CKOpo-
CTC/IbIE COpTa TypHeEINca, OPIOKBL! U Ap.
B kauecTBe OCHOBHOM KyTbTYPbl MOFYT
ObITh TaKHE KYNbTYpbl, KpaHHHH CpOK
yOOpKY KOTOpbIX BTOpas MOJOBHHA
HI0J1s (O3UMasi pOXKb HA KOPM, OAHONET-
HHE TpaBbl H TPABOCMECH, BBICEBAEMbiE
Ha KOPM B MEPBOH MONOBMHE Mad, paH-
HHe KapTodenb ¥ OBOWIM U PO APYTHX),
¢ TeM, 4TOOb!I yXKe HE Mo3aHee 1-oi ae-
KaZlbl aBrycTa NpOM3BECTH MOCEB Mpo-
MEXYTOUHOH KY/IbTYDBI.

B03MOXXHOCTH NpUMeHeHUs npoMe-
XYTOUHBIX KyJIbTYP U3y4aJlUCh B NoJjie-
BbIX ONBITAX NPH OPOLIEHHH B yCIOBHAX
LlenuHorpanckoro paioHa AKMOJIMHCKOR
obnactu (H.U. Moxaes, 1990). B kaue-
CTBE OCHOBHOH KYJbTYpbl ObLIH 031Mas
POXb M [OPOXO-OBCSIHasi CMeCh, yOupa-
eMble Ha KOPM, B Ka4e€CTBE IOYKOCHOMH
— panc 1 ropoxo-oBcsiHas cMech. OmbiT
3aKjabIBaics 1o TpeM HoHaM ¢ BHece-
HHEM B PACYETHBIX A03 MHHEPATbHBIX
YHOOpEHHH — HM3KOMY, CPEAHEMY H Bbi-
COKOMY.

PesyneraTel 3TUX onbITOB no 2 ¢o-
HaM y100OpeHHt — HU3KOMY ¥ BBICOKOMY
npyBeaeHb! B Tadn. 3.12.



2CKUE Npyembl NPOrPaMMyNOBAHKS ypoXaea

Tabauya 3.12

Yposwaianocmo u KIL/] DAP ocroéHbIx 1 npOMENHCYMOUHBLX KYIbIYD
€ Ce80000POMAX C NPUMEHEHNEM PACHEMHbIX 003 YOOOPEH Ul u opowienus

DoH MHHEPANILHOTO NUTAHNA
3se- 0e3 ynoopeuuii pacueTHan 103a
e KyabTypui YPOXKAHHOCTD, 1/Ta K YPOXKAHHOCTD, U/ra K
3eaenan | Cyx.Be- o%"’ 3ejenan | Cyx.Be- O%P’
Mmacca 1IECTBO Macca LeCTBO

1 O3nmas pokb (OCHOBHas 111 21,1 0,42 [134 25,5 0,51
KynkTypa)
[opoxo-oBcaHas cMecs (ro- 253 49,3 0,99 {408 79,6 1,59
YKOCHas)
CyMmMa OByX ypokaes 3a Bere- | 364 70,4 1,41 |542 105,1 2,10
TaRHOHHBLIH nepHon

22 I'opoxo-oBcanas cmech (0CHOB- | 264 55,4 1,11 |367 77.1 1,54
Hasl KyneTypa)
Panc (noykoc-Has) 237 40,3 0,81 [356 60,5 1,21
CyMMa 1ByX yporkacs 3a Bere- | 501 95,7 1,92 (723 137,6 2,75
TaUHOHHBIN NEpHOA

[lpuBeneHHbie MaTepHaabl CBHIE-
TEALCTBYIOT, YTO B COOTBETCTBYIOLUMX
NOYBEHHO-KIUMATHYECKHX YCIIOBHAX H
yBIaHEHUH, APUMEHEHHH 3]EeMEHTOB
MHTEHCHBHOW TEXHOJIOTHH (OpOILEHHE,
yACOpEHHs), MOXHO YBelHUHTb cbHop
Kopma B 2-3 pa3a 3a cueT NpoMexyTod-
HbIX (MOYKOCHBIX) KYNbTYp, YTO Kpai-
HE Ba)KHO € MPOM3BOACTBEHHON TOUKH
3peHus. M3 n3yueHHbIX BapHAHTOB Jyy-
IUKMM OKa3aloch COYETaHHE: [OpPOXO-
OBCHHAS CMECh KaK OCHOBHAs KyJbTy-
pa 1 parc KaKk NoyKocHas B CPAaBHCHWM
C BapHaHTaMH 03HMast POXKb H IOPOX0-

9-0020

OBCSIHasi cMech, Xxopowit 3¢ dext Obla
MOJIy4EH OT BHECEHUS DACYETHBIX /103
yA0OpEHHH.

B ycaosusix Ceseprozo Kazaxcmana
C MOYKU 3PEHUA UCHONbIOBAHUS MEei10-
8bIX PECYPCO8 8ANCHOCb IMUX HPUEMOE
3aKkmOUaemcs 8 Hoaee HoAHOM HCHOTb30-
sanul 6e33aMopPO3K08020 HEPUODA It 110-
AVHEHUU OBVX VDOHCAL8 KVALIVD, UMIEI0-
U[UX KOPOMKUT 82EMAYUOHHBIT RCPUO)
u voupaemsix na xkopyt. K1l @AP nosbi-
cuacsi ¢ 0,42-1,1% oo 2,1-2,7%, uemy cno-
cobemansaru u smunepainisle yoobpe-
HUA, BHECEHHBIC 8 PACHENIBIY Q03aX.
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PAJLEN HL. ArpoTexHiyeckue OCHOBLI 1 NPAKTHYECKWE NPHUEMBI TPOrPBMMIPOBAHUR YPOXAEB

Konrpoibabie BOLpoch

1. JlajiTe onpenencHne NMOHATUA «TEXHONOTHA BO3ACNBIBAHUA KyAbTYpP», «IIPOrPecCHB-
Hasl, HHTEHCHBHAA TEXHOIOTHAN.

2. 3HayeHHe NMPOrpecCUBHBIX (MHTEHCHBHBIX) TEXHONOTUI B YBETMYEHHH MPOHU3BOACTRA
pacTeHHEBOJUECKOH MTPONYKLHHW H CHHXKEHHH ee cebeCTOMMOCTH.

3. lepeyncnnTe OCHOBHBIE JJIEMEHTH! NPOrPECCHBHON (MHTEHCHBHOI) TEXHOJNOIHH W
JaiTe 0O0OCHOBAHHE TIPUMEHECHHUA KaKI0r0 U3 MEMEHTOB.

4. Ponb 1 MecTO MPOrpaMMHpPOBAHHA YPOXKaeB CENbXO3Ky/IsTyp B paspaboTke U NpHMe-
HEHUH MPOTPEeCCHBHBIX TEXHONOIUH HHTEHCUBHOIO THIIA.

5. Jlakite obocHOBaHHE PoJIM CEBOOOOPOTOB KakK MEMEHTA MPOrPECCHBHBIX TEXHOJIOTHH.

6. 3HaueHHe KOPMOBbIX CEBOOOOPOTOB B 00€CMEUeHNH JKHBOTHOBO/ICTBA NOJHOLEHHBIMH
KOPMaMH M HX K1acCHOHKaUHUA.

7. OcHoBHbIe TpeOOBaHUA, NPEbABISEMblE K KOPMOBBIM CE€BOOGOpOTaM.

8. MeToauka oUeHKH MPOTYKTHBHOCTH KOPMOBBIX CEBOOOOPOTOB.

9. HasoBuTe Tuibl ¥ BUABI NEPCHEKTHBHLIX KOPMOBLIX CEBOOOOPOTOB IS CPEAHHUX U
KPYMHBIX )KHBOTHGBO4eCkHX xo3siicTe CeBepHoro Ka3axcraHa.

10. KakxoBbl ocobeHHOCTH Habopa Ky/isTyp W MOCTPOCHKE KOPMOBBIX CEBOOGOPOTOR NpH
opolueHuu?

[1. 3HaueHne NPOMEIKYTOUHBIX KYJIBTYP B MOBbIIIEHHH NPORYKTHBHOCTH ceBOOOOPOTOB

n K, moceBoB.
pap

12. YcnoBus npuMeHeHUs NPOMEXYTOUHBIX OCEBOB U 0COOEHHOCTH UX HCMIONbL30BAHUS
B CeBeproM Kazaxcrane.
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Iaasa 4. OBGOCHOBAHUE
MEPOIPUATUMI
MO 3ALLUTE PACTEHMI OT
BPEAMTEJIENA, BOJIE3HEN,
COPHSIKOB Y OXPAHBI
OKPVYIKAIOINEN CPE/[bI

4.1. Pasyepnl norepn ypokasn ot
BpexnTeeii, 0o1e3Hel, COpHIKOB

Cuctemy McponpuaTHii o 6opbde ¢
BpeaUTeIAMU H Gose3HaAMH, obccredn-
BalOlIeH BhIpallHBaHHe 300POBBIX pac-
TEHUH W HCKIIKOYAloLlel OTpHUATES b-
HOoe BAMAHHe Bpenutencit, 6onesHed u
COPHOH pacTHTENbHOCTH Ha YpOXaii-
HOCTb COOTBETCTBYIOILEN KYIBTYpHI,
N.C. lllatunos (1973) na3Ban B umciie
JOECATH MOPHHUHIOB MpPOrpaMMHpOBa-
HHS YPOXKAEB CEJibX03 KY/IbTYp.

3awuma nocesos om epedumeiei.
J1a cHUCTEMa MNpeayCMarpHBaeT NpH-
MEHEHHE KpPOME  arpOTEXHUYECKHUX
MeTonoB G0pLOLI ¢ BpeauTensMHu, 6o-
JIE3HAMHW PacTeHHH ¥ COPHAKAMH — XHU-
MHMYECKHX, 4TO 3a4aCTYI0 HAHOCHUT Bpel
OKpY:KalolleH cpeae, KHBOTHLIM, HeNo-
BEKY, 103TOMY JTH BONpOCHI TpedyloT
CEPLE3HOTO U3YHEHHS M HayyHOro 060-
CHOBaHHMA.

Bce yacTHbie BOMPOCHI 3alHUThI pac-
TEHHH M OXPaHbl OKpPY¥KalolIEH cpeibt
noapodHO paccMaTpHBaloTcad B COOT-
BETCTBYIOIIMX YueOHbIX W HAyYHbIX
AMCUMINMHAX: (PUTONATONOTHSA, IHTO-
MOJIOTHA, 3alUWTa pacTeHHif, oxpana
OKPYAAIOLLCH CPC/Ibl, 3CMIEACTHE U JIP.

> OCHOBb! M NPAKTUHECKVE NPUEMbi NPOTPaMMYPOBAHWUA YPOXaes

B HacTos1eM pa3ziene yu4eOHoro no-
cOOMs CTaBUTCA 3adadya PaccMOTPETb
Hanbonee obuIMe BONPOCH U MPOOIEMBI
no 3auMre PacTeHWH U OXpaHe OKpY-
JKAOMWEN Ccpelbl, MOCKONBbKY CPeacTBa
3aLUTB! PacTeHHH B OOMBIIMHCTBE CBOEM
XUMUUeckye: (DYHFHLMIbI, MHCEKTHLH-
Abl, TepOHLKaAB! U Ap., YHHUTOXKas Bpe-
nuTesiel, 00Ne3HH pacTeHHH, COPHYIO
PacTHTEIbHOCTh, NMOPOH HAHOCAT cCe-
Pbe3HbIi Bpell, NPHBOAALIMH K HE0O-
PaTHMbIM HApYLIEHHAM JKOAOTHUECKHX
cucteM. [IpHMEHEHHe NECTHLUHIOB B
pacTeHHEBOACTBE M COXPAHEHHE CJIo-
KUBLIErocs 6anaxca B 3KONOTHUECKHX
CHCTEMaX — jBa aHTHUNONA, & MOTOMY
JomKeH cobmoaatbess HEOOXOOHMBbIH
fanaHC B MPUMEHEHHUH XUMHYECKHX
CPEACTB M HAHECEHHWH BpEda NnpHpoe,
NOMHA CNI0Ba BEJHKOrO Bpava ApEB-
HoctH [mnnokparta: «He HaBpean!»,
KOTOpbi€ OTHOCATCSA HE TONILKO K B3ail-
MOOTHOLIEHHIO «Bpay — 60AbHOH», HO U
«arpoHOM — OKpY3Karollas cpeaar.

Eocecotbie nomepu om 6pedume-
ACH, OOACHICH, COPHAKOE QOCMUSWNIOm
N0 CAMDBIML CRPOMNHBIA noocyenidy 0o
20-30% suiococo Ypoxcds. d no paoy
KVIBIYP CUe BuIe, YXYOImaemcst Kaue-
CINGO PACIHENUEGOOUCCKON MPOOVRILIN
CHUNCACIICS COOCIICTHNE NPOMeid 00
13-20%, nesaenusby dMiioRte 10m
do 10-15%

MUOFOYHCACHHBIC HAYHHBIC HCCIC-
JIOBAHHUA M MIHOTONCTITHH OTIBIT HOKA3LL-
BAIOT, YTO WHICHCHBIOC PA3BHTHC pac-
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TEHHEBOACTBA M KOPMONPOM3BOACTBA
HEBO3MOXHO 0€3 NpHMEHEHUA Mep 3a-
{IMTH! PACTEHHM.

Ha nocesax jrouepHb! OTAENbHbIE
BU/IbI BPEAHTENCH HAHOCAT OFPOMHBIN
Bpe/: MOBPEXAEHUE PACTeHWH umo-
HOMYcOM TTPUBOAUT K Heobopy yporxas
3esIeHOH Macchl Ao 20 1/ra, CHMXKaeTcs
cozepxanue Oenka Ha 6,5%, ypoxaii-
HOCTb cemsiH — 30-65%; npu 3a6onepa-
HHH JCKOXUMO30M CHHXAETCH HE TOJb-
KO YPOXKaifHOCTb CEMSH B CpelHeM Ha
20%, HO yXy/LIaeTCsA W KaueCTBO KOpMa
H3-3a NOTEpPb ChIPOTO MpoTenHa Ao 25%
OT €ro obilero konuuecTsa. bypas nam-
Hucmocms, gy3apuosHoe yesioawie, 8u-
PpycHble 601e3HU M0YepHbl MOTYT CHH-
3HTb COJEPIKAHUE CHIPOTO MPOTEHHA Ha
10%, a ypoxaiHnocth ceMsiH — 10 50%.
Pa3znuynbie koprHegbie THUTH MHOTOIIET-
HHX TPaB SABJIKIOTCA OJHOH M3 OCHOBHBIX
NPUYKMH BBINAAEHHA pacTeHuid. [Ipuse-
JIEHHbI} MPUMEp HAMIAIHO MOKa3biBAET,
4TO PaCHPOCTPAHEHHE BCETO 2-3 BpeaU-
Tesiei M Oosie3HEel MOXET IPHBECTH K
MONHOM FHOENN ypoXxas CeMsiH JioLep-
Hbl, CHHXKEHHIO 60j1eC YeM HAMoNOBUHY
cbopa Genka u T.A.

Ha nioceBax 3/1aKOBBIX KYJILTYp Hau-
Gonee pacnpocTpaHEHbl BpeaWTENd —
MWUTHAKOBBIA W KOCTPOBLIH KOMapHKH,
cTebierble OIONIKH, KOJOCOBbIE MYXH,
TIH, LIBENCKas MyXxa W apyrue; 6osnes-
HH — MYYHHCTas poca, CKIEpPOTHHHO3,
pa3fiiuHble MATHUCTOCTH, pIKABYMHA,
CHEXHasl [UIECEHb H APYTHE Bbl3blBAIOT
3HAYMTENbHBIA Henobop ypoxasa. Ha
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He OCHOBLI WM NPAKTAYECKUE NPUEMbI NPOTPAMMUPOBAHIA YDOXEED

MOCeBaX KOPMOBBIX KOPHEMI0A0B (KOp-
MoBas cBekJsa, OprOKBa, TypHENc) Hau-
Gonee OMacHbIMH BpEIUTENAMH SBASA-
IOTCA KPECTOLBETHBIE H CBEKIIOBUYHbIE
Or101LIKH, CBEKJIOBUYHAS MHHHUPYOLIAs
MyXa, PaliCOBUAHbII LIBETOEN, a U3 bones-
Hel — KOpHeell, My4HUCTas poca, THHIIH
KOpHEH H ap.

Oonoaemuurt 60606bia1 KynbTypam
OonbILOH yiiepd MPUYMHSAIOT Oome3HU
Y BpEIMTENM, CHWXKasd YpOXKaHHOCTDb
3eneHoit Macchl M ceMaH Ha 20-30%
NpH TOBPEXAEHUH DACTEHUH 20poxo-
80Ul maell, NA1000HCOPKAMU, MyXaMu u
NOPANCEHUU ACKOXUMOIOM, MYYHUCIMOL
DOCOTi, GHMPAKHO30M, NEPOHOCROPO3OM
u Opveusu 601e3HAMU.

YpoxaHHOCTL 3€JI€HON MacChl Ky-
Kypy3bl cHixkaercs Ha 30-40% npu
[OBPEXKIEHHH €€ LIBEACKUMH MYXaMH,
TIPOBOJIOYHUKAMHU, NPH TOPaXKeHUH (y-
3apPUO3HBIMH THHITSIMH.

Taxum obpasom, Gopbba ¢ BpeanTe-
JAMH M OONE3HAMH TMONEBBIX KYAbTYP
— OOMH W3 CYLIECTBEHHBIX (aKkTopoB
MOBBILLIEHHA UX YPOXKAHHOCTH W MOBbI-
IIE€HHA KauecTBa I1POAYKLMH.

Pa3puTHe BpedHbIX OPraHM3MOB —
BpeauTened M Bo3Oyauteneil 3abone-
BaHU#l DPACTEHUN TMPOUCXOAUT HEpas-
HOMEPHO, YTO CBA3aHO C TOTOAHBIMH,
KJIMMaTHYECKUMH, arpoIKoNorHyeckm-
MM, @HTPONOTEHHbIMH U IPYTMMH, IO-
poii HempeackasyeMbiMU  (akTopam.
Bpenuntenu n 6one3HH MOryT HaXOnUTh-
€ B COCTOSIHUM JeNnpeccHd Wil A0-
CTHTHYTb Pa3MepOB 3IH300THH HIIH
3MUPHUTOTUH, NIPUBOAS B PsIC CIy4acB
K KaTacTpPOHUUECKHM MOCNCACTBHAM,
B CBA3M C 4eM Bped OT HMX MOXKET KO-



nebarbes 3HauMTeNbHO. Bonbuioe pas-
HOODPa3HE COPHAKOB, a TAKKE BPEIHBIX
OpraHu3MoB (HaceKkoMble, KJIELIH, HeMa-
TOnBI, TpUbBI, 6akTEpUH, BUPYCHI U 1Ip.),
JAMHaMHUYHOCTb HMX pa3BHTHA, Pa3HO-
obpaszne nopaxaeMblx KylbTyp Npeib-
ABAAIOT K 3alMTE pacTeHHH ocobble
TpeboBaHHUs.

Cpennue uMdpbl KOJTHYECTBEHHBIX
M Ka4eCTBEHHBIX MOTEPb YPOXKas mosne-
BbIX KYJIBTYD CBHMAETEJBbCTBYIOT O 3Ha-
YUTENbHBIX MOTEHIHAIBHBIX BO3MOX-
HOCTAX pOCTa YpOrKasi MOBPEXKAAEMBIX
KYIBTYp 32 cueT dddekTuBHOi 60pbOLI
C BpEAHbIMH OpraHW3MaMy, a MOTOMY
3allMTa PAacTeHWH 3aHHUMACT BaXHOE
MECTO B CHCTEME Mep, HampaBIE€HHBIX
Ha noBbilleHHE >PPEKTHBHOCTH Cellb-
CKOXO3AHCTBEHHOIO MPOH3BOACTEA.

4.2. XHMHUYECKHe CPeiCTBA 3ALUHTDI
pacrTesyid u BiIMAHKE
KX HA OKPYAAKILYIO CPey.
HuTterpuposannble MeTO/bl
3aIUNTBI PACTCHMHH

B Muposom 3emnenenuu seayuiee
MECTO B 3alUMTE PACTEHHH CTamH 3aHH-
MaTb XHMHYECKME MCToIbl, Onaromaps
MPUMEHEHHUIO KOTOPBIX COKpalllaeTcs
CYUIECTBEHHAs 4YacTb MOTEHIIMANBHBIX
oTepL ypoxas, MOITOMY MO Mepe HH-
TEHCH(DHKALIMH CENTbCKOXO3ANHCTBEHHO-
ro NPOM3BOACTBA NPOABIAETCH TCHAEH-
UHS MPUMEHEHHS BCE BOIPACTAOLINX

AMUPOBAHNA YPOX

KOMHYECTB TECTHLUMAOB, YTO HAHOCHT
cepbe3tbiit yiiepd ok-pyxaroliei cpe-
ae.

3almTa pacTeH!H, ABAACH 3aKIIHO-
YHUTENbHLIM 3BEHOM TEXHOJOTHH BO3-
NefblBaHUS  KyJIbTYPBI, MO CYHIECTBY
onpeaeiser 2GHeKTUBHOCTh U APYTHUX,
B TOM uKciae Haubonee eMKHX, JHepre-
THYECKHX BIIOKEHWH, MOCKOJbLKY COp-
HAKH, BPEAUTENH 1 OONE3HHU NMPAMO UITH
KOCBEHHO HCIONB3Ys BHOCHMbIE YJI0-
OpeHHs, CHUKAIOT YPPEKTUBHOCTD APY-
THX JIEMEHTOB TEXHOJOIMH, BAOKEHHH
W 3aTpatr Ha BO3AENbIBAHHE KYNBTYPHI.

Bricokast >¢dexTHBHOCTE W yHH-
BCPCAJbHOCTD, MPOCTOTA M MpaKTHHe-
cKasg JOCTYMHOCTb METOAa YHHUTOXe-
HUS BPE/IHBIX OPraHNU3MOB C [OMOILBIO
MECTHIH/I0B, 3 COPHAKOB C MMOMOLLbIO
repOULMIOB, OYEBMAHOCTH M OBICTPO-
Ta NPOU3BOAUMOro Ipdekra — Bce ITO
crocobCTBOBaNO TOMY, UTO TIPHMEHE-
HME MX HEPEeAKO CTas10 3aHHMaTh 71aB-
HOE MECTO B TEXHOIIOTHH BO3/ENbIBA-
HHA KYIbTYp B yuiepb MeHee OnmacHbIM
JUISL OKPY>Katolllel Cpesibl arpoTeXHUYe-
CKMM [pHEMaM.

MaccupoBaHHOe, a 4YacTo M He-
KOHTPONUpYeMOe HCMoab30BaHHE Me-
CTULHMIIOB M repOHUHIOB NPUBOIUT K
HaKOMICHHIO HX B MOYBE, BOJAOEMaX, B
KHBBIX OpPraHHU3Max, BO3ZHHKHOBEHHIO
YCTOHUHBBLIX K MECTHIINIAM MOMYIani
BpeauTenel, HapylnieHHI eCTeCTBEH-
HBIX OHOLIEHO30B M PE3KOMY CHUIKCHHIO
MX CMOCOBHOCTH K CAMOPErYAALIHH, MO-
SABJICHUIO HOBBLIX, YKOHOMHYECKH 3HAYH-
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MbIX BpEAMTENEH U APYTUM SBICHHAM B
okpyxatouien cpeae. Bosuukna noren-
1a1bHAd YTPOo32a 3/10POBBIO YeIOBeKa H
HENpPEABUACHHbIX, B TOM YMCNE W FeHe-
TUYECKHUX MOCIEACTBUH.
OTpuuaTenbHoe BO3ACHCTBHE MU
OJHOCTOPOHHEM HCIIONb30BAHHH CHH-
TETHYECKHX NECTULHMAOB H repOULIMI0B
Ha Ouocdepy CTaBUT KpaliHe OCTpPO 3a-
Jlady COBEPIICHCTBOBAHHS XUMHUYECKHX
CpelCTB 3allMThl PACTEHHI, TOHCKA HO-
BbIX aJIbTEPHATHBHBIX MyTel GopnOBI C
BPEIUTENAMH, OOJIE3HAMH H COPHAKAMHU
B JOIONHEHHE K TPRAHLMOHHBIM METO-
JaM. MHOroyHciieHHbie MCCNea0BaHNns
M TIPAaKTHYE-CKHUH OIBIT MOKAa3bIBAIOT,
YTO MCIIOAb30BAHHE OTIETbHBIX, NAXE
caMbIX 3@ GEKTUBHBIX MPHEMOB 3ALUHTHI
pacTeH1H He MOXKET 0becneynThb A0JIro-
BPEMEHHOTO NOJABIEHHS YHCICHHOCTH
BPEIHbIX OPraHM3MOB, 4TO MOXHO IO-
CTUrHYTh JIMHIb NIPY CHCTEMATHYECKOM
KOMILIEKCHOM NPHMEHEHUM BCEX J0-
CTYMHBIX NPOMUIAKTHYECKUX U HCTpe-
OUTESIbHBIX MEPONIPUATHH.
Heobxonuma pabota nmo [mOHCKY
HOBBIX 30QEKTUBHBIX TepOMUHUIOB U
NecTULHIOB, 00MafAUIHX  HU3KOI,
OCTPOH H XPOHMYECKOH TOKCHYHOCTBIO,
YMEpPEHHOW CTOHKOCTbIO, OTCYTCTBHEM
KyMyJIsTUBHOTO 7hdekra, n3buparenn-
HOCTBIO OEHCTBHS M 6e30MacHOCTbIO
JUIS TIOJIE3HBIX OPraHU3MOB, repOHLM-
IOB, HE HAKATJIMBAKOUIUX BPEAHBIX BE-
HIECTB B PACTEHUAX W OTHOCHTENBLHO
OBICTPO pazfaraloliuxcs B NOYBE.
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WHTerpupoBaHtbie METOAb! 3aLLHThI
PAcTEHMH NpellyCMaTpUBAIOT HE TOJIbLKO
MPOCTOE MCTPEOACHUC OTAC/IbHBIX BU-
JIOB BPEAHBIX OPraHW3MOB, HO H 0JIIO-
BPCMEHHOE CACPKHBaHUE KOMIJEkca
BPEAHBIX OPraHW3MOB Ha Oe30NacHOM
YPOBHE C MUHUMalbHbIMY OTPHLATE/1b-
HbIMM MOCAEACTBUAMM NS OKpY#aro-
WIEH Cpebl.

HHTerpupoBanHas cucTeMa 3aliH-
Tbl pacTeHHH MpeRycMarpHBaeT Habop
TaKuX CPEACTB U METOJOB MOJABICHHS
BpPEIHBIX OpPraHU3MOB, KOTOpBIE He
TOJILKO COXPaHSAIOT, HO ¥ aKTHBU3UPYIOT
JIEATENLHOCTD [1ONE3HBIX.

HnrterpupoBaHHas 3auura pacte-
HUH B COBPEMEHHOM MOHHMAaHHH IO
CYUIECTBY ABISETCA CHUCTEMOH Mep
YMNpaBieHUs: BHYTPH M MEXMOMYIALU-
OHHBIMH OTHOIUEHUSAMHM B JIpeenax
KOHKpPETHOr0 arpoOHOLEH03a, a IpHMe-
HEHHE UCTPEeOUTENBHBIX CPENCTB A0MK-
HO NPOBOAUTLCA C YYETOM HaIHYHA
YHUCIEHHOCTH ECTECTBEHHBIX CIEPXKH-
BaOMMUX (AKTOPOB pa3sMHOMXEHHS Bpe-
NUTENeH (napazumsl, XUlgHUKU U Op.).
B 3apy6e>xHOH NHTEpaType CHHOHMMOM
MOHATUS «UHTErpupoBaHHas Oopbban
CYMTAeTCsl TEPMHH «YMpaBIeHHE MOMy-
JSILMAMH BpENUTENCH», KOTOPas AOJK-
Ha OCHOBBIBATLCSI Ha psAJe B3aHMOCBS-
3aHHBIX IEMEHTOB:

1) BhicOkas arporexHika, obecre-
YUBANOLIAA MOJNYHCHHE IOJTHOLECHHBIX
PACTEHHH, YCTOHYHMBBIX K Pa3jiHYHBIM
HeOnaronpuATHbLIM YCI0BHAM, BKAKOYas
MCTIOJIE30BAHKE CICUHANBHBIX arpoTeX-



HUYECKHX MPHEMOB No NpodunakTHKe
WIH MOJABJICHHIO PasBUTUA OTAENbHbIX
BpPEAHBIX OOBEKTOB;

2) BbIpallUBAHHUE COPTOB, YCTOM-
YUBBIX K OONE3HAM U BpEIHUTENSIM;

3) HCMoOJbL30BAaHME IMPHEMOB, CO-
XPaHAOUIMX M aKTUBH3HPYIOLUUX Jiesl-
TEJILHOCTb MPUPOAHEIX IHTOMOGDAroB 1
JAPYT¥X OPraHM3MOB, pEryIUpPYHOLLHX
YKC/ICHHOCTL Bpeautenet, durtonaro-
T€HE30B U COPHSIKOB;

4) ucnonb3oBaHWE aKTHBHBIX Mep
T110aBJAEHHA YHCIEHHOCTH BPEAHBIX Op-
FaHHW3MOB {OHOIOTMHYECKHX U XHMHUe-
CKHX) Ha OCHOBE JIETalbHOTO aHaIM3a
arpo6yoneHo3a H 00beKTHBHONH OUEHKH
0XKHIAEMOTO Pa3BUTHUA BpEAHTENER H
YPOBHS yuiep0a;

S) nocrosHuas pabota Mo cosep-
LLIEHCTBOBAHHIO aCCOPTUMEHTA MCIOMb-
3yeMbIX MECTHLWAOB M repOMUHIOB,
NPOSIBNIAOWMX H3OUPATEibHOCTL JEH-
CTBUS U HE OKa3bIBAIOILKX OTPHLATEb-
HOTO BIMSHHA HA NOJME3HbIX HACEKOMBbIX
¥ MONYYEHHYIO CENbX03NPOOYKLHIO.

4.3. A1 poTexXHHYECKNHC MCPh
00pbOLI € BpeAn 1e.aunMu, GO.ICIHAMM,
COPHHKAMM B (I0CCBAX KYJIbIYDP

3ac0penuocn, [MoCeBOB, HYHCJICH-
HOCTb BPCAHBLIX H MOJNC3HBIX HACCKO-
MBbIX, MUKPOOPTaHHIMOB, [ITHLl, MHOTHX
JAUKUX MICKOMHUTAKLUHX H JIpYIHX XH-
BOTHbIX B 3HAYHTC/TLHOK MCpC 3aBHCAT
OT MPUMCHACMBIX MICMEHTOB TCXII0A0-

e NpUeMbl NPOrpaMMHPOBAHNUA YPOXaEB

THH BO3JACIIbIBAHKS KynbTyp: 00pabot-
KU MOYBbl, O3AOPOBICHHS CEMEHHOIO
¥ MOCaJo4HOr0 MaTepHayla U KayecTBa
€ro OYMCTKH, CPOKOB, CMOCOOOB, HOPM
BBICEBA CEMsH, 4YE€pPEJOBAHMA KYNbTYp
B CeBOOOOpOTE, CTPYKTYpbl MOCEBHBIX
TUIOMIa/AeH, BHECEHMA MHWHEPAIbHBIX H
OpraHHYeCKHX yAOOpeHHii, NpPHEMOB H
MeTo0B O0pLOBI € COpPHSIKaMH, CIOCOOOB
yOOpKH, M ApPYTUX OCOOEHHOCTEH BEle-
HHSL CceNbCcKOro xossicTea. [lpaBunbHOC
M CBOCBPEMEHHOC HCIO/Ib30BAHHE BCEX
3THX OTHOCHTENBHO HECIOXKHBIX MEPO-
NPUATHH NO3BONAET 3ALIMTHTL TOCEBLI
OT COPHSAKOB, BpeiuTeseH 1 OonesHell 0e3
LIMPOKOTO MPUMEHEHUSI XMMHYECKHX M
JPYTUX AKTHBHBIX CPEICTB.

ArpoTeXHH4ECKHE METOABI HE Tpe-
OYIOT NOMOJHMTE/LHBIX 3aTpaT, OHW B
6ol Mepe COCOOHBI B HYHHOM
[UIA YesioBeka HanpaBiICHHH H3MEHATDH
3KONOrMHYECKYIO CpPedy, OT KOTOpoi 3a-
BUCHT pa3MHOXKEHHE H Pa3BHTHE Bpel-
HbIX BW/IOB H MX €CTECTBEHHBIX BPAros,
a arpoTeXHUYECKHE [PUEMbI MOXHO
co4eraTb ¢ OHOJOTHUECKHMH H ApY-
ruMu  criocobamu. B M3MeHsIOWHXCA
NMOrOAHBIX YCAOBHIX CpeaH MPHEMOB
arpoTeXHUKH HMeeTCs onpeaencHHblil
BbIGOp BAPHAHTOB
TEXHOJIOTHH BO3AENbIBAHIA i YOOPK
KYAbTYp, oOecrne4yuBatolkx Iyquryo
JAILMTY UX OT BpejnTelieii, bonesueii it
COPHSAKOB.

[lpw  Hcmoawb3oBaiiy
KYJIBIYp  Ha
MYKY, CCHaX, CEHO, Ha 3CiCHblii KOpM

ONTHMAJIbHbIX

KOpPMOBbBIX
BUTAMHHHO-TPABAHYIO
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HCKJIFOUMAETCA  UCIIONb30BAHME  TIC-
CTULIH/OB, 3arpasHsioWMX KopMa H,
CHEJOBATENBHO,  XKUBOTHOBOAUECKYHO
NPOAYKLHIO OCTAaTKaMH 9J0B, MOTOMY
HEOOXOUMMO [PHMEHATHL TOJNBKO arpo-
TEXHUYECKUE, OUOMOTMUECKHE U APYTHE
HEXUMHYECKHE CNIOCOOBI 3aLHTHI,

B KUBOTHOBOMYECKHX XO03AWCTBAX,
[1€ KOPMOBbBIE KYJIBTypbl 3aHUMAIOT
3HAUUTENbHBIN yAenbHbIH Bec, Gonbiine
BO3MOXXHOCTH arpOTEXHHUYECKOro METO-
J1a 3aLUHTh! OT COPHSAKOB, BpeAUTeNel U
6onesHel 3anoXeHbl B Mofbope BUIOB
KOPMOBBIX KYJbTYp, KyILTHBMpYS T€,
KOTOpbIE HE TOJIBKO MOBbILAKT cOop
KOpMa, HO 1 MEHbLIIe 3apa)KaroTcs Bpea-
HBIMH BHJAMH, CO3MAKT YCIOBHA IS
pPa3MHOMXEHHUST 3HTOMOGMAroB, ONbUTUTE-
JIEH pacTeHHH, MHKPOOPTaHH3MOB, MO-
MABIAIOLIMX BpeaHbie BHABI, oOycnas-
JIMBAKOT OOMIECE CHYKCHHE KOIMYECTBA
BpenuTenei U bonesnei.

Criequanu3auus no 3epHOBBIM KyJb-
TypaMm NOMKH2 MpeaycMaTpuBaTh Tak-
e IUpoKHii Habop B ceBooOOpoTax
pa3HBIX 1Mo OHOJOTHH KyAbTYp (3epHO-
Bble, KpynsHble, 3epHOO00OOBbLIE), OT-
JMYAOILMXCA pa3sHbIMH CPOKaMM ceBa
1 yBopKH, a TaKxe 1iefiecoodpa3HO BHE-
JPATL KOMOUHKPOBAHHBIE 36PHOKOPMO-
Bbl€ CEBOOOODPOTHI.

[pu HanW4MK B CTPYKTYpE NMOCEBOB
B XO3JiHCTBE MO3AHO CO3PEBAIOMINX W
PaHOCO3PEBAIOUIMX KYIBTYp YBENHYH-
BaeTc# 3HaueHue sHTomModaros. Hampu-
Mep, 3HTOMO(pAary TIeH, MUTAIOMUXCSH
Ha ©0OOBBIX OAHONETHHUX KYNbTYpax,
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00bIYHO B Hawajie HKJA JOCTHIaloT
OOJIBIIOH YMCICHHOCTH M TIOCIE CO-
3peBaHUs 6000BBIX NEPENeTaT Ha Ky-
KYPY3y W JpYrue no3AHHE KyAbTYpbl H
bbicTpO, B TeucHHe 5-7 AHEH, ounLIaoT
pacteHus oT Tiel. bonee paBHOMepHoe
pa3sMelleHHe HEKTApOHOCHBIX KYJIbTYp
(panc, foOACONIHEYHHUK, 3CMapLeT, Jio-
UepHa M Jp.) Ha TepPUTOPHH XO3s#CTBA
ofecneynBaeT NOCTOAHHYH 3¢dekTHB-
HYIO MOJNE3HYIO AEATENbHOCTh YHTOMO-
taros.

Tlpu noceBe Kykypy3bl Ha ydacTke €
yucieHHocThio Gonee 15 ocobeit npo-
BOJIOYHHKOB Ha | M? 3KOHOMHYECKH BbI-
rOAHA NOMNOJHHUTENbHAs MpeanoCeBHas
KYJIIbTUBALIMA TIOYBBI, CHHXAIONIas 3a-
CENeHHOCTh BPeAUTENEeM B 2 pasa. MpH
ITOM 3aTpaThl Ha KyJIbTHUBAaLMIO BIIOA-
He OMpaBlaHbl, MOCKONILKY MpH Kydb-
THBAallMH YHHUYTOXKAIOTCA W COPHAKH.
JlyqiwuMu noneBbIMH  ceBooGOpoTaMK
Cle/lyeT CUHTaTh T€, KOTOPhblE€ HE TOIb-
ko ofecne4uBalOT NMPOM3BOACTBO Mak-
CHMAJIbHOTO KONHYECTBa MPOAYKUHH
C rekTapa TNallHK € HCIOJIb30BAHHEM
(haKTOpPOB BHELIHEH cpeabl, HO B OIHO-
BPEMEHHO CHYXHT LieJIIM 3aIUTh! pac-
TEHHH: YXYAWAKOT YCAOBHA MNHTaHUA
BpEAMTENIEH B KAX/IOM MocienyonieM
rofy WIH COBCEM HHIUIAKT HX MHIIH,
YMEHBIIAIOT KOJHYECTBO 3apa3sHOro Ha-
yana GonesHer v obecneunsaroT Hebna-
FONPHUATHYIO CPeAy A Pa3BUTHA Bpen-
HbIX OPraHH3MOB.

Takum 06pa3om, B 3aBHCHMOCTH OT
LIESTM BO3/E/IbIBAHUS KYJIbTYpPhl (KOPM,



3epHO, CEMEHA H [Ip.), YHCIIEHHOCTH Ha-
CEKOMbIX-BpeauTenei, 6onesHei pacre-
HHH, 3aCOPEHHOCTH MOCEBOR CIIEAYET B
KaXk[10M KOHKPETHOM ciyuae BbIOMparh,
KakoM u3 crnocoboB GOprOLI 11ENecoo-
Opa3zeH (arpoTEXHHYECKHH, XHMUYe-
CKHHl HITM UX KOMIUIEKC) C yYETOM BO3-
AeHCTBUSA MECTULIM/IOB Ha [OTYy4aeMyiO
NPOAYKUHIO, OKPYXAIOLLYIO Cpeay, pas-
MEpOB 3aTpaT CPEACTB Ha HX MpoBe/le-
Hue. CBOEBpEMEHHOE M KaueCTBEHHOE

NpoBefieHHE HAy4yHO O0OOCHOBAHHBIX
arpoTexHHYecKHx rnpueMos ob6paboTku
MOYBBI, YXOdy 3a MOCEBAMH OKa3biBa-
10T NpodHNAKTHYECKOE BO3AEHCTBHE
Ha pa3MHMKEHWE, pacceneHue W pac-
MPOCTPAHEHHE BpeaUTENeH W MHOCHX
GonesHel, COKpallleHHIO 3aCOPEHHOCTH
MOCEBOB MPH MEHBILIMX 3aTpatax Je-
HCWHBIX CPEACTB B CPABHEHHH C MPH-
MeHeHHEeM NECTHLIHI0B.

Konrpoashble BONpochI

1. KakoBbl CpeAHME pa3Mepsl MOTepb Ypokas CelbX03Ky/IbTYp OT BpeauTtesen, Gone3nen,

COpPHO# pacTHUTENbHOCTH?

2. Kakue KyasTypsl B HauGonbluel cTerneHd MoABEepeHb BO3IEACTBHIO BPEAUTENEN U

Goaesnei?

3. Hazosute Haubonee pacnpocTpaHeHHbie 60NE3HH H BPEAMTEIN CENBXO3KYIBTYP.
4, Kakue CylecTBy T OCHOBHBIE METObI 6OpROLI C BpeAHTEnaMU H GONe3IHAMU?
5. Maiite o6ocHOBaKHHE IOHATHIO «HHTEMPHPOBAHHAA CHUCTEMA 3aLIMTHI PACTEHHI» M Ha-

30BHTC €¢ OCHOBHBIC HICMCHTHI.

6. HaszoBute nonoxurteibHble M OTPHUATENbHBIE CTOPOHBI TIPHMEHCHWA XHMHUECKHMX
cpencTs Gops6bi ¢ BpeauTesisMH, BOne3HIMHU pacTeHHH, COPHAKaMH.

7. HazoBute ocHOBHbIE TPEGOBAHHUS, KOTOPBIM JOKHBI OTBEUATh repOUIIMIIBI, MECTHLH-
Abl U AP. C TOYKH 3pEHUA OXPaHbl OKPYXAKOLWIEH CPELBI.

8. Jlaiite 060CHOBAHHE CHCTEMbL arPOTEXHUYECKUX MeponpusTHii 6opubbl ¢ BpeauTens-
MH, GONE3HAMIU PACTEHHH U COPHAKAMH, HCKITIOYAOILEH MM COKPAILAIOLIEH NTPUMEHEHHE Tie-
CTHUHMAOB U repGHUMIOB HA MOCEBAX CENbXO03 KYLTYp.

9. Post suToMOodaros B 6opbde ¢ BpeAUTENIMH PACTEHHH M MPUEMBI YBENHUEHHSA YHC-

NEHHOCTH UX MU PACCEIICHHA.

10. 3uauenue ceBoobOpoTOB, 10A60PA H HEPEAOBaHHUSA KyNbTYp B HUX B 6opbbe ¢ BpeaH-

TeJIAMH, DOsIe3HAMMU, COpPHAKaMH.
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asa S. METOAHKA
PASPABOTKH TEXHOJIOI'HH
BO3AE/NLIBAHHSI KOPMOBbBIX
KY.JIbTYP

5.1. OcnioBHbIC NPHUIHIIBI
pa3paborkH 1exHoAorIii

Pa3paborka M npHMEHeHHE Tpo-
IPECCUBHBIX TEXHOJIOTHH
HOTO THMa — BaXKHelllee ycioBHE
HauOonee MOAHOTO  MCNOJNB30BAaHMA
Heperyanpyemuix (akrtopoB M mosgyde-
HHE MAKCHMAaJIbHO BO3MO)KHOFO YPOBHS
YPOXKaNHOCTH BCEX BO3IEJIBIBAEMbIX B
XO3AHCTBE KYJIbTYp, YTO MOTYT ycheil-
HO BBINOJIHATH CIIEUMANIHCTBI, XOPOIIO
NOATOTOBNEHHBIE KAK TEOPETHUYECKH,
TaK U NPaKTHYECKH.

IlpumeHss Ty MIM MHYIO TEXHOJNO-
T'HI0, CO3/IaETCs pealibHas BO3MOXHOCTD
obecrieueHHsT NOTPEOHOCTH pacTeHHH
perynupyeMbIMH  (pakTopamMM  MOJIHO-
CTbIO MJIH YaCTUYHO, a NOTOMY H ypo-
*aHHOCTb OyaeT konebarbes OT MOTEH-
LHAJIbHO BO3MOXXHOH /10 OYE€Hb HU3KOH.

Baxneiuiee ycnosue pa3paboTku
Hay4HO ODOCHOBaHHBIX TEXHONOTMH —
3HaHHEe OUOOTHYECKMX 0coOeHHOCTEN
KYIBTYpsI, TpeOoBaHWii ee k Qakropam
BHELIHEH Cpelbl U YCIIOBUH, B KOTOPBIX
OyneT BO3EbIBAaTLCA 3T KY/IbTypa: ar-
POXHMMHUECKAs XapaKTEPHCTHKA [IOYBHI,
YC/IOBHSl YBI@XHEHHS, 3aCOPEHHOCTD,
MECTO B ceBoobOpoTe, MpEeALlecTBYO-
was Kyastypa u ap. Ocoboe BHHMaHHE

WHTCHCHUB-
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cienyer o0pallaTb Ha 1peAWECTBEH-
HHK.

B paspaborke TexHOI0THiE BbIpaLLK-
BAHMA MOAHO BbIJCINTH TPH OCHOBHbBIX
JTana:

Ilepewiti — cO0p UCXOAHBIX AaHHBIX
M0 KOHKPETHOMY MO0,

Bmopoti — Ha OCHOBaHUH HCXOMHBIX
JAHHbIX (BIaroobecne4eHHOCTDb, 3aMna-
Cbi OCTYIMHbIX NHTATENbHbIX BELIECTB
B II0YBE M [p.) NPOH3BOAATCSA pacyeTsl
NEeHCTBUTECILHO BO3MOXKHOIO YpPOBHSA
ypoxaiinoctu (IABY) no snaroobecne-
YEHHOCTH, A03 YaoOpeHuit mox 3TOT
YPOBEHb YPOXaHHOCTH, HOPM BbICEBa
CeMsIH C YY€TOM MX [I0CEBHOMN FOAHOCTH
V1A TIOTY4EHHUA ONTUMANbHOH IyCTOTBI
ctebnectos, onpeneisercs Haubosiee
NPHUTOAHBIH U1 3TUX YCJIOBUH COPT HIH
rHOpH L.

BrinonHenue pacueTHbIX paboT cre-
IyeT NPOBOIMTbL 110 CXEME, NPEICTaB-
JICHHOM HHKE:

Xo3siicTBO

ObnacTte

IpeaiecTBeHHUK M
(cxema)

3amacsl NPOAYKTHBHON Baru nepel
noceBoM (MM)

Ocaaxy 3a BereTauMOHHbIH MEpPHOA

ceBo00OpOT

(MM)

3anacel AOCTYNHbBIX MHTATEIbHBIX
BelUECTB B mouse, Mr/100 r:

asoT docdop
Kaaui

[Ipeobnaaarowme COPHIKY B noce-
Bax, WT. /M*-




Pacuer JIBY no BnaroodecneueH-
HOCTH HJIH OPOCHMTENLHON W MOJIMBHOMH
HOPMBI (ITPH OPOLUEHHH)

Pacuet HOpM BbICE€BA CeMSIH MO I1a-
HUpYEMYIO (MpeayOOpOUHYIO) IyCTOTY.

PacueT 103 yno6peHui.

[ubpua, copt —

Tpemuii 3man — Ha OCHOBaHMH Bbl-
6Gopa npealiecTBYIOUIEH KylIbTypbl B
ceBo0OOPOTE, COCTOAHHS 3aCOPCHHOCTH
M Ip. pa3padaTbiBaeTCsl TEXHOJOTHA C
BKJIIOYEHHEM TOCHE/YIOIHX IEMEH-
TOB*:

1. CriocoObl U CpPOKH OCHOBHOH H
MOC/IeYmHX 00paboTOK HOUBbI;

2. MeporpusaTHs MO HaKOMIEHHIO H
COXpaHEHUIO BIIary;

3. [lpeanoceBHas 0OpaboTka 110YBEI;

4. Cpoku 1 cnocoOsl BHECEHHS pac-
CUHTAHHBIX 103 YAOOpeHMH B (uiuue-
CKHMX TYKax;

S. CpoxH H citocoObl MpeAnoceBHOH
00paboTky nouBsl;

AMMMPOBaHUS YD

6. IlpyeMbl 1 CPOKH MOACOTOBKH Ce-
MSIH K TIOCEBY;

7. CpokH H criocodbi nocesa, ryoH-
Ha 3ae]KH CeMsIH;

8. Hopma BbiceBa ceMsiH, pacCUMTaH-
Has M MepeBeAeHHast B KI/Ta;

9. ¥xo0a 3a ioceBaMu (MexaypsaAHas
06paboTka, NoAKOPMKa U Jp.);

10. Y6opka ypoxas;

11. Tlocnenyrowme Buabl paboTt
(o4HCTKA CeMsH, CTIOCOOB! KOHCEPBUPO-
BaHHs KOPMOB H T.11.).

C uenbl0  BBICOKOKAUECTBEHHOTO
BLIMOJIHEHUA BCEX BHIAOB padoT s
KaXI0H oncpauuy noadHpaeTcs Ha-
00Op MalWMH ¥ OpYAUH, a MPOXOIKH-
TEeJIbHOCTb MEPHOdd NPOBENCHHA TOMH
WM WHOH OfepaLiy Ha OJHOM ToJe He
JOIMKHO MPEBBIWATE 3 CYTOK.

Uznoxenne onepauHOHHOH TEXHO-
JOTHH CllellyeT NPOBOAHTL M0 CXEMe
(Tabn. 5.1).

Tabnuya 5.1

Onepayuonnaa mexnoj10 1A 6030€abl8alius
u ybopru Ky1bmypunt

Onepanua

Arpotextuicckne ipedopanusn

CelbeKoX039i-

CPOKH NPORETENNA OTCPAIHI

CTBEeHHbBIE MANlIH-

NOKa3are/H KavecTna Hbl H OpYIMS

Huxe OyayT npiBenetisl BapHaHThl
OMEPaLHOHHbIX TEXHOMOI NI /LIS YCIlo-
Buii Ceeproro Kasaxcranwa 1o paay
KOPMOBBIX KYJbTYp, Mpe/ACTaBHTENCH

pasHbIX rpynm: 3cpHodypaxHbie, 3ep-
H00O000BbIE, CHIIOCHKLIE, MHOTOJCTHIIC
6000BbIC H 371aKOBBIC TPaBbl, OAHOJIET-
HKE TPaBbl K P APYTHX.
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Ti ety

TexHOI0rHN BOYIEALIBATIN
PRI KOPMOBLIN KVALTVP
NPUMCPHBIC BAPHAR FDE TEXHONOEHIT)

Tlopsmok ¥ NOC/IEAOBATENBHOCTD
pa3paboTKK H M3JIOKEHHUS OMEPALHOH-
HOH TEXHOMOrHH B KayecTBEe NpHMEpa
JAH MO HECKOJbKHM HaCTHBIM KYlb-
Typam: H3 MHOTOJETHHX M OAHOJNET-
HUX TPaB — JIIOLEPHA, ICTIAPLET, JKHUTHAK
M CylaHCKast TpaBa, U3 CHUJIOCHBIX — KY-
Kypy3a, U3 3epHO(YpPaKHbIX — AYMEHD H
rOpoX, KpoMe TOro, B YCJOBHSX OpOLLie-
HHS — KyKypy3a ¥ mouepHa. B ocHoBy
npeaiaraeMbix BapHaHTOB TEXHOJOTHH
MOJSOXKEHBI BbIlle H3nokeHHbIE «IIpUR-
UMbl pa3paboOTKK TEXHONOTHH BO3Me-
JIIBAHHUS KYJIBTYP».

B BbINOJHEHUKH pabOTBI BblAENEHDB!
CEAYIOLINE 3TaMbI:

1) dopmHpoBaHHE HCXOAHBIX NaH-
HbIX;

2) BrIMONHEHHE pacyeToB U pacyeT-
Hble MaTepHallbl;

3) CocraBneHune onepauHoHHOl Tex-
HOJIOTHH.

Hexoonusle OanHbie, TpUBEEHHBIE B
KauecTBE NPHMEpPA, B3ATbl U3 XapakTe-
PHCTHKH MMOYBECHHO-KIUMAaTHYECKHX YC-
nouii CeBeproro Ka3zaxcTtaHa — ocaj-
KH, 3amackl ZOCTYMHBIX AMTATENbHbIX
BElECTB B MOuBe ¥ Ap. Ha3BaHus Xxo-
38HCTB — ycnoBHble. OrnipeaeneHsl copT
(rMOpHa) BO3AENBIBAEMOH  KYIAbTYPHI,
NpEJLIECTBEHHHK, MECTO KYyJbTYpbl H
¥IX uepeOBaHUE, 3ACOPEHHOCTh MOJA.

Bo emopost pazdene TpHBENeHbI
TOJILKO MTOTOBbIE HH(PBI NPOBENCHHbBIX
pacueToB — ypoxaiiHocts (JIBY) mno
BJ1aroobecrieyeHHOCTH, A03bl yaobpe-
HHH, HOPMa BbICEBA CEMSIH, repOULIM/Ib!
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(103b!, CPOKH M Criocobbl BHECEHHS) C
YHYETOM 3aCOPEHHOCTH M0JIs, npenapa-
Thl JUIS IPOTPAB/IMBAHUA CCMSH U Jp.

B mpemobem pasdene — nocnenosa-
TENLHO H3/10/KEHbI OCHOBHBIE IEMEHTbI
C yKa3aHHMEM CPOKOB M Ka4eCTBa BhINOJ-
HAeMbIX paboT, Ha3BaHbl MapKH MallUH
1 OpYJIMH.

B Ha3BaHMAX HEKOTOPBIX MCCTHLH-
JI0B MCMONb30BAHB! COKPALIECHHS, KOTO-
pble pacu@poBbIBAIOTCS:

B.C.K. — BOJIHO-CYCHEH3HOHHBIR KOH-
UeHTpar;

B.p. — BOAHbIH pacTBop;

K.C. — KOHLIEHTPAT CYCMEeH3UH;

K.3. — KOHLEHTPAT 3MYJIbCHH;

C.I. — CMaYMBaKOWINHCA IOPOLLIOK.

Onepayuonnas mexuonozus
go30enviganus u y6opxu scnapyema
(6apuarnm)

1. Hexoowvle oannble:

XossicTtBo — AO «KomyToHcKoe»

MHoroneTHee KOMHYECTBO OCAIKOB
— 310 MM, 3anacel JOCTYTHBIX MTHTATEb-
HBIX BellecTB B mouBe, mr/'100 r: asor —
6,5, docdop — 1,5, xanuii — 55.

KynsTypa — acmapuer Ha kopM

Copt — [lecuaHrlii yny4iieHHbIH

IpeaecTBeHHUK — MILEHHUA

CeBoo0OPOT — YHCTBIH nap — mille-
HYLa — 3cnapuer (BBIBOAHOE MoJie) —
nueHua — AYMEHb

COpHSIKH — ORHOJETHHE 371aKOBBIE U
JIBYIOTbHBIE

2. Umocossle pacuemuvie datinsie:

— ypoxaiiHocts (ABY no Baaroobe-
CMEUEHHOCTH) — ceHo 20,5 u/ra

— 110361 ynoOpeHHit, A.B.:

a) a30THbIE — €XKEroAHO MOAKOPMKA
25 kr/ra



hocdopHble — Ha 3 roja noNbL30BA-
Hug 75 Kr/ra

KanuiHbie — ()
0) busnueckmne Tyku

a30THBIE — aMMHayHas CEIUTpa,

eXerofHo noaxopmka 0,7 w/ra
dochopHbie — 1BOIHOH cynepdoc-

dar Ha 3 roaa none3osanua — 1,7 wra
Kanuiteie — 0

.....
uuuuu

- HOpPMbI BbiCEBAa CEMSH — 3,5 MUIH.
wr./ra,— 45,0 kr/ra

npotpasiusanue cemsH TMTI-
80% c.m. 3-4 kr/T

- repbuuua tpednan 24 k3., 5,7 n/
ra, OfnpbICKMBaHUE MOYBbI C HEME/JICH-

HOIi 3a/1eN1KOM 10 noceBa OECNOKPOBHOM
KYABTYPBbI.

3. Onepayuonnas mexHoa02us

l Arpotexuuueckue TpeSosanus ‘ Moka3zatenn kave- | .
OpheHTHPOBOU NI |. CTBa CM, Kr/ra, W/ foSTRE TPeraTon,
Onepaums N Yucno Kanen- MapKa MatnH.
KaneHapHblil cpok ra, T/ra, suta, 0/, g
b 013 | RapHBIX CYTOK s R o : opynny
\‘ TlonrotroBka no4BbI W NIEPBLIA FOI KH3HU 3CNAPULTA 1
T R R B -
| Boponosanve | 10.09 | 15 ! 4-5 cm YT
| Kynbtusauus | 15.09 | 15 | 5-7cm | KTc-10 |
\CHCTO’!MCP)K&HHC nepeoe i [lexabps l | 4-5m l CBVY-2,6 1
| Cuerosanepixanue sropoe | Slusape | | 4-5Mm ] CBY-2.6 \
\ Tiporpasnusanue ceman TMT-80% c.n. '1 20.04 3 ' 3-4 kr/7 l nc-1o "
@Heceuue repbunina Tpedan 24 k.c. \ 20.04 | 3 ‘] 5,7 nira \ Or1-3200 \
l'Sa.uenxa TepOMLMA0B \ 20.04 | 3 1 4-6 cMm \ BMLI-20 |
| MpukateiBanue \ 25.04 k 5 ‘ ] 3KK11-6 \
3 E p i )

\g:::: K;r::::son ICPHO-TPABAHOH CERNKOH 2504 \ - \ 2.3 em l CTC2.1

\ BTopoil ron Kn3HK

‘\ TlonkopMka aMMHaYHOi CenuTpoi l 20.04 ‘ S { 0,7 wra \ PYM-16 \
i Becennee Goporosaue l 20.04 \ S \ 4-5 cMm \ BMIIL-15 “
| Cramwpaime Tpas \ 15.06 \ 10 \ 4-6 cM ‘L T-10, )KBH-6 |
| Ha TpeTheM M HYETBEPTOM TONAX HHIHH NPOBOAMTCA paboTa aHANOTHUHO BTOPOMY

Bapuamm NIPUTOTORNIEHHA KOPMOB

|

| uiMkoB ¢ GOKOBOM Mojaei TIoKoB

1. {IpeccoBanue, TpaHCMOPTHPOBKA, WTabNeBaHuE TIOKOB
\I TpeccoBanue cena w3 Bankos npeccrionbop- \

|

17.06 t 10 \‘ | noaoas \
|
'\Tpaucnoprmpoaka K MECTY XpaHeHHA \ 17.06 ‘ 20 '\ | TKBE-8876 \
| Uirabnesanue Tiokon \ 17.06 \ 20 ‘ N®d-0,5 |
2. KonHenue, NOrpysKa, TPAHCTOPTHPOBKA, CKHPIOBAHUE CeHa \
\Konueuue CeHa nHesMonoadopiIHKOM \ 17.06 \ 10 \ nne-o-
- 1,6+ 'Kb-887b
| Tlorpy3ka cena na TpaHcRopTHEIE CpecTBa ‘ 17.06 \ 10 | ‘ N®-05 \
i‘Tpchnopmpoaxa CEHA K MECTY XPaHEHUA :
\ ClIENOM CEHOCOI0MOBO30B ! 7 .06 ‘0 \ \ 03Tn —95 54C+
| | O31TB-8572C
‘Cmpnoaauue cena \ 17.06 \ 10 \ \ YCA-10-2+
No-0.5
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o N * C1OT 3 B 0 5
O6p nmmmlu c10ro8 W3 Bakon noadopuLi 17.06 10 CIT-60
KOM-CTONOUODIIonI TEIeM
TPAHCNOPTHPUBKA CElia CIOTOBOOM K MECTY 17.06 10 CI1-60
XPAHCHIA
Basepluchie ckupa 17.06 10 ne-0.5

3. Y6opxa MHOTONCTHINX TPAB 1Ha FCICHLIA KOPM

Kote e MHOTOICTHHX TPan ¢ OIHOBPC-

MCHHBIM WIMCSIBYCHHEM 3ENCHOH MACChl 15.06 20 KIIKY-75
0Py 3K0ii Ha TPANCIOPTHBIC CPEACTBA
Tpancropriposka seichoil Macept K Mecty | 15.06 20 3HJI-MM3-554M
CKHUPAOBANHA

B 3aBHCHMOCTH OT YC/IOBHH MOTyT
NPHMEHATLCA APYrye BapHaHThI: MPEA-
IICCTBCHHHKH, CPOKHM W CIOCOOBI Mo-
ceBa (HarpuMep, NOANOKPOBHLIit), BHE-
ceHHe repOMUHIO0B, [TOIKOC COPHSKOB,
crioco6bl yOOpKH U Ap.

OnepayuoHHas MexHONOUs
6030€1bl6aHUs U VOOPKU KYKYDY3bl

1. HcxooHble OanHble:

Xossitcto — AO «/lBypeunoe»

Cpennee MHOrojneTHee KONMYECTBO
0CaakoB — 295 MM, 3anachl NPOLYKTHB-
HOIl Biaru 135 MM, 3anachl MUTATENb-
HBIX BemecTB B nouse, Mr/100 r: azor
- 8,5, docdop — 1,5, kanuii — 65.

KynsTypa — KyKypy3a Ha CHJIOC € Mo-
yaTKaMH

Copt - I'ubpra 257 CB

[NpenuiecTBeHHHUK — MILICHHLA

CeBooO0OpOT — 4HMCTBHIH Map — muue-
HHUIla — KYKYpY3a — NUIeHHUA — SYMEHb
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COpHSAKH ~ OIHOJIETHHE ABYAOJIbHbIE

2. HcxooHuie pacyemHtole dannsle:

— ypoxaitHocTs (JIBY no Baaroobe-
CIIEYEHHOCTH) — 3esieHas macca 145 w/
ra

— 103bi ynobpenui, 1.8.:

a) a30THble — 75 kr/ra

docopubie — 50 kr/ra

KaJIniHble — 0

0) pusnueckue Tyku

noaynepenpeBlMi HaBo3 — 35 1/ra

a30THbIE — aMMHa4YHas cenuTpa 2,2
wra

docdopHbie — nBoiiHOH cynepdoc-
¢datr — 1,2 w/ra

kanuinbie — 0

— HOpMbI BbiceBa cemsiH — 0,16 mumH,
wTt./ra — 34,0 kr/ra

— repbuuuast — 2.4-J1 (AIMA-6) B.p.
0,85-1,4 n/ra (ompeickiBaHHe B (hazy
3-5 AuCThEB KYKYPY3BI).



PASLEN NI. ArpoTexnudeck

OCHOE IKTUYECKIME NPUEMbI NPOrPaMMUPOBAHYSA YPOX3EB

3. OnepayuoHnas mexHono2us

Onepauns ArpoTexHuyeckue TpeboBaHUs Tlokasarenm kauecTpa Cocras
OpHEHTHPOROMHEIH Uncno kanens- | CMs KI/Ta, L:/"a' /ra, GUBELIOE.
KaneHOapHblit cpoK Havana | Japbix cyTok | U /T, MY/Ta M T | MapKa MalllHH,
paGoTI opyauH
1 2 3 4 5
PaaGpacmza}me OpraHH4€CcKmx 509 2 35 1/ra POY-6
yAoOpeHHH
Bufceuue MHMHEpaabHbiX ynoope- 509 20 3.0 wra PYM-16
HUH
Pl Tehanc oo 15.09 20 25-27 cm MTK-9-35
poHOBaHHEM
b3CT-1,0
CHero3anepsanue SAnsaps 20 4-5M CBY-2,6
Becennee 6opoHoBaHue 25.04 5 4-5 B3CT-1,0
Ipuobpetenne ceman 15.04 20
[lpeanoceBHas 0OpaboTka mouss! 10.05 5 6-8 cm KITII-9
IpukaTbiBaHHUE MONBL! TEpen 10.05 10 3KKII-6
NOCEeBOM
Moces 10.05 S 5-6 cm CVYIIH-8
Jloscxonosoe 6opoHoBaHHe 15.05 3 3-4 cm b3CC-1,0
Buecenue pacTBopa repbHLMaos —
3 6 1.2 n/ OBT-1IB
2,471 (IMA-6) 30.06 n/ra
IMepeas o6paboTka Mexaypsaauh
C OIHOBPEMEHHBIM BHECCHHEM 15.06 6 0.2 wra KPH-5.6
AMMHAYHOH CENUTPh!
Bropas obpaborka mexaypsuui
5-6 cm

C ONHOBPEMEHHbBIM BHECCHHCM 10.07 6 0.2 wra KPH-5.,6
AMMMaUHO# CENUTPSI j
CkaumnBaHye Ha CHIIOC 20.08 15 KCK-100

IIpumeuanne: CemeHa KyKypy3bl
TOTOBATCA K MOCEBY Ha CMEUMabHbIX
CEMEHHBIX 3aBOAaX, A€ WX TMOABEp-
raloT KaiuOpoBKe, [POTPABIHBAHHIO,
ruapo¢oOM3aLMH, WHKPYCTHPOBaHHIO
W 3atapuBaHuto B Meurkd. Kanbposka
CEMSIH MO3BOJISET MCMOJNIb30BaTh CESIKU
TOYHOIO BbICEBA W MOAYyYaTh 3a[aHHYIO
rycroty crebnecros. IlporpasnvBanue
cemsaH nposoautca 80%-ubim TMT/,
therTnypamom u3 pacuera |,58-2 kr npe-

naparta Ha | T cemsaH. l'napodobduszauns
M HMHKpYyCTHpoOBaHHe cemsH (0OpaboT-
Ka pacTBOPOM MOJMMEpa B COUYETAHWH
C MNpOTpaBMTEIEM C LENbIO CO3AaHUS
3aLMTHOH TJIEHKH) CrocoOCTBYIOT Mo-
BBILIEHHIO MOJIEBOH BCXOXKECTH CEMSH,
0COOEHHO MpH HEONAroNpHATHBIX MO-
FOAHBIX YCJIOBMAX mocie fnocesa (no-
xononaHue). flocae nocesa xKoMnoHeH-
Thl, BXOASIIKE B THAPOGOOHYIO NIIEHKY,
pactBopsitoTcs. TexHOAOrus NpHroToB-
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€ OCHOBLI W NPaKTH

JIeHHs cocCTaBa s ruapododu3aumuy u
HHKpYCTalUH1H CEMAH cleayouas: Ha 1 T
CeMAH KyKypy3bl pacxoayercs 0,5 kr
NOMHCTHPOJIA, KOTOPBIH pacTBOpseTCA
B 11 n TexHuyeckoro xnopodopma, 106as-
J€eTCs 2 KT peHTHypaMa, U BCe 310 B BUOE
pacTBOpa HAaHOCHTCS Ha CeMEHa.

OnepayuoHHas mexHono2us
6030€1b18AHUA U YOOPKU HCUMHAKA
(sapuanm)

1. Hcxoouble dannsle:

XozsictBo — AO «Anekcanapos-
CKOe»

CpenHee MHOTONETHEE KOJIMYECTBO
ocaakoB — 290 MM, 3amachkl ROCTYNHbIX
NUTAaTeIbHBIX BELIECTB B mouse, mMr/100 r:
azot — 6,0, docdop — 1,5, kanuit — 60.

KynbTypa — )KHTHSIK Ha KOpM

Copt — barsip

[lpenuiecTBEHHUK — MIEHHUA

J8CKME NPMEMBI NPOTPAMMUPOBAHWS YDOXEEB

CeBoo0OpOT — 4KCTBIA nap — miue-
HULA — JXHTHAK (BBIBOAHOE 10JIE) —
NILIEHUA — SYMEHS

 COpHSKH — OJHONETHHE ABYAOJIbHbIE

2. Umocossie pacuemmsbie oanisle:

— ypoxaiiHocts (JIBY no BnarooGe-
CIICYEHHOCTH) — ceHo 18,0 n/ra

— 1103bl Y100pEHHH, 11.B.:

a) a30THBIE — €)XKErOHO MOAKOPMKA
20 xr/ra

docdopHbie — Ha 5 ner nonb3oBa-
Hus 85 Kr/ra

KanuhHbie — (

6) dhusuveckre TykH

a30THblE — aMMHayHas CeNuTpa,
exeroiiHo noakopmka 0,6 u/ra

dbocdopubie — BoHHON cynepdoc-
¢dar Ha 5 ner nonb3zoBanus — 2,8 wra

KainiHbie — 0

— HOPMBbI BbIC€Ba ceMsiH — 4,5 MAH.
wr./ra— 11,5 xr/ra

— npotpaBiuBanue cemad TMTUA-
80% c.n. 3-4 kr/T

3. OnepayuoHnas mexrHoa02us

Onepantia ATpOTEXHHYCCKHE TPEOOBUHHSA Ioxasatenn Cocras
KauecTsa cM, arperaTos,
Kr/ra, W/ra, v/ | Mapxa MaiaHH,
- ra, a/ra, /T, opyuit
OpuenTHposoutbii kanenaap- | Yueno kaneu- R
HBIH CPoK Hauana paboTh NapHbIX CYTOK A
MoaroToBKa NoYBLI W NEPBLIF FOI KHIHK KHTHAKA
Ocnosnan ofpaborka nouas! ¢ AHeceHuem | 5.09 10 20-22 cm TYH-4
BoiHOro cynepdocpara 2.8 u/ra
Bopotosanue 5.09 10 4-6 cm BMILLI-20
boponosanne 25.09 10 4-5 cm EMI11-20
Mpukarsipanue 10.10 10 3KKIN-6
flocen 3epHO-TPaBAHBIMH CTCPHEBBLIMH 10.10 5 2-3 cM CTC-2,}
ceankamu
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PASAEN II1. ArporexHiye

OCHOBH! M MPAKTHYECKUE MPUEMbI IPOrPAMMMPOBAHUA YPOXKaes

MECTY CKapMIHBIRHHKA

Crero3anepxatine rﬂHBapb [4-5 M J CBY-2,6

Bropoit roa xH3HH

[MoaxopMka aMMHauHOIi ceMTPOi 15.04 5 0,6 wra PYM-16

CrammBaHHe TpaB 15.06 10 4-6 cM XBH-6

Tpetnii ron xn3uu

[Tonkopmka aMMHa4HO#H CENHTPOI 15.04 5 0,6 n/ra PYM-16

Becennee 6opoHoBanHe 15.04 5 EMILL-15

CkawnBaHHe Tpas 15.06 10 4-6 cm XBH-6

Ha 4eTBepTOM H MOCTEAyIOIHX TOAAX KH3HH PabOTH! NPOBOAATCSA aHANOIHIHO C 3-M NOJIOM.

BapuauTei NPUroToRIEHHA KOPMOB
1. IlpeccoBakine, TPRAHCIOPTHPOBKA, LUITabNeBaKHe TIOKOB

[TpeccoBanHe ceHa 13 BaNKoB npecc- 18.06 15 MMNA-®-1,6

noabopuwkoB ¢ HOKOBO# Noadeii TIOKOB

TpaHcnopTHPOBKa K MECTY XPaHEHHS 18.06 15 FKB-887B

Ulrabnepanne TiokoB 18.07 15 e-0,5

2. KonHeHite, norpy3ka, TpaHCTOPTHPOBKA, CKHPAOBAHHE CeHa

KonHeHue ceHa nHeBMononbopuiHkom 18.06 15 [IcC-o-1,6+
FKB-88756

[Torpy3ka cena Ha TpaHcnopTHbIC 18.06 15 [1®-0.5

cpeactsa

TpaHcnoprTHpoBKa ceHa k MecTy xpaHeHHs | 18.06 15 O3TII-9554C+

CLENOM CEHOCONOMOBO30B 03TB-8572C

CkupaooBaHue ceHa 18.06 15 YCA-10-2+
M®-0,5

O6pa3osaHHc CTOTOB H3 BATX0B noabop- 18.06 15 CIIT-60

WHKOM-cTOroo0paionareneM

TpaHcnopTHpOBKa CCHa CTOTOBOIOM K 18.06 15 C-60

MECTY XpaHeHUS

JaBepileHHe CKHPA 18.06 15 Mo-0,5

3. Ybopxa MHOTOIETHHX TPaB Ha 3ENEHbIIT KOPM

Kolitexe MHOFONETHHX TPaB ¢ 0ORHOBpE- 10.06 10 KIIU-2 4

MCHHBIM H3IMEIbHCHHEM 3CICHON Macchl

FOTPY3KOil Ha TPAHCTIOPTHLIC CPEACTBA

TpancnoprrpoBka sesieHoil Maccal K 10.06 10 O3rIT1-9554

Ha3-tin AOCHCAYIOWHC roibl KKIHH WHTHAKA BCE OCHOBHRIC pa()()‘l'l:l NOBTOPRIOTCH

3arotoBka kKopMa B 3aBHCHMOCTH
OT 0COOEHHOCTH CKIaAbIBAKOLIHXCSH
YCNOBHIl ¥ NPOH3BOJICTBCHHOI HEOD-
XOAUMOCTH MO OAHOMY M3 TPECX BapH-

10-0020

HATBLCAH.

AHTOB, @ OTACJIbHBIC YINTEMEHTBI TCXHO-
JIOTHH BO3AENbIBAHUA B FOJ 110CCBA B
3aBHCHMOCTH OT YCJIOBHI MOryT Me-
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PASQEN 11l ArpoTexHuueckiue OCHOBEI W NPAKTHYECKUE NPHEMbI NPOTPaMMUPOBAHIS YpOXaes

Onepayuonnas mexHonozus
8030enbI8AHUSA
u ybopxu sumens (6apuarm)

1. Hexoonbie oannble:

Xozsticteo — AO «Ecnnbsckoe»

CpenHee MHOTOJIETHEE KOJIHYECTBO
0ocaakoB — 285 MM, 3anacsl NPOAYKTHUB-
HO# Bjard B no4se 135 MM, 3amacel Nu-
TaTelbHBIX BelecTs B 11oune, Mr/100 r:

azot — 6,0, pocdop — 1,5, kanmii — 60.
Kysibrypa — 14MEHb Ha 3€pHO

Copt — Kenp

IlpeamecTBeHHUK — NILEHHLA
CeB0060OpOT — 4HCTHIH nap — miue-
HHLA — NIIEHHUUA — TUMEHb

CopHsxH — ocoT

2. Umozogvie pacuemHble OaHHbBIE:

— ypoxaiHocTs (JIBY no Bnaroo6Ge-
cnedeHHocTH) — 21,0 w/ra
— 1036l YynoOpeHH#, a.B.
a) a30THBIE — 27 Kr/ra
¢doctopusie — 71 kr/ra
KaJiniiHbie — 0
0) pu3MUECKHE TYKH, T
a30THblE — aMMHa4yHas CeJIMTpa —
0,8 n/ra
dbocdopHble — ABOHHOM cynepdoc-
¢ar — 1,5 wra
KaJuiHbie — 0
— HOpMBI BbiceBa cemsiH — 3,0 MUiH.
mT./ra — 120 kr/ra
— repbununel — Jlontpen 300, B.p.
0,5-0,7 n/ra (onpvickuBanue B a3y Ky-
LIEHHS SYMEHS)
— MpoTpaB/iiMBaHHE ceMsH — ByHkep
B.c.K. (0,4 /1)

3. OnepayuoHnas mexHonozus

Onepaung ArpoTcxHHYECKHE TpeGoBaHna TToka3atenu xadecrsa { Cocras arperaros,
OpHeHTHPOBOUHBIH KateHaap- | Yucno xanen- | SM, Kr/ra, L"/m’ /ra, Mapka Mallitiy
HEN CPOK Hauaia paboTet Aapubix cyTok | VTas/T, MYra K Ta. Clehuil
1 2 3 4 5
O6paborka no4sbi 15.09 20 20-22 cm Mnr-3-5
BeipasHHBaHue nons 15.09 20 5-8 cm BMIL-15
CHero3afepxaHue nepsoe nexkabpb 30 Basbl uepes 2 M CBLHI-10
CHero3azepxaHue BTopoe SiHBapb 30 Baubi yepes 4 m CBLI-10
Becenuee OopoHoBaHue 15.04 3 5-6 cm BMIL-15
Buecenue yrobpenui 14-16 cm
Jig. cynepdocdar 25.04 5
AmMMuayHas cenuTpa 1,5 wra
0.8 wra T'YH-4A

T e W 05.04 16 0,4 Wt 1c-10
Byukep B.c.K.
[Tpeanocesnas obpaboTka 30,05 6 i o KTHL-11
NOYBbI
[Toces, HopMa BbicEBa 30.05 6 6-7 cm C3C-6
CeMSH 120 kr/ra
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HOBBI 1 NDBKTUYECKVE NPUEMbI NPOTPAMMUPOBAHUS YPOKEEB

Ob6pabotka nocesos rep-

6uunaom Joutpen 300 20.06 10 0.5 n/ra OI1-2000-2

(' xaluMBaHHe B BallKy 20.08 8 6-8 cm JXBH-6A

[Moabop i obmonor Bankos - . el

€ KOTIHEHHEM COJIOMB!

[MT-3A

TpaHcnOpTHPOBKA 3epHa 1 TITC-9+
24.08 8 IITC-12

OuncTka 3epHa nocne 24.08 10 3AB-50

obmonoTa

OuHcTKa M CylKa CEMEH- 29.08 15 CII-10A

HOTO 3€pHa

Onepayuonnas mexnHoaozus
8030€IbI8AHUA CVOAHCKOL Mpagel
(eapuarm)

1. Hcxoonwle danmbie:

Xo3siictBo — AO «MakcHMoBCKoe»

CpeaHee MHOroncTHee KOJHYECTBO
ocaakoB — 305 mMm, 3anachl NPOAYKTHB-
HO# Bfary B nouse 125 MM, 3anacel 10-
CTYMHBIX MHUTATEJIbHbIX BELIECTB B M0-
yge, Mr/ 100 r: azot — 7,5, pocdop — 1.5,
Kaauy — 45.

KynbTypa — cynaHckas Tpasa Ha KOpM

Coprt — KuHenbckas 100

[peawecTBeHHHK — MILIEHHUA

CeBo0o60opoT — HHCTHIH Mmap — fnule-
HHLA — MuIeHHUA — Cy/laHCKas TpaBa —
AYMEHb

CopHAKH — O/IHOJNIETHUE BYAO/IbHBIE
371aKOBbIE

2. lmozoswie pacyemmbie Oarible:

— ypoxaiHocTh (/IBY nmo BnarooGe-
cneyeHHoCTH) — ceHo 28 1/ra

— 103bl YAOOPEHHH, 1.B.:

a) a3oTHble — 70 Kr/ra

thochopnbie — 55 kr/ra

KanuiHbie — 0

0) dbuzndeckue TykH

A30THbIE — aMMHaYHas cestiTpa 2,2 1/ra

tochopHbie — aBoHHON cynepdoc-
dar 1,3 u/ra

KanuiHbie — 0
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PA3LEN Il Arpovexrmueckve OCHOBbI M NPAKTUMECKKE NPYEME! NPOTPAMMUDOBAHNS yYPOXaRs

3. Onepayuonnas mexHorocus

Oncpauns ArpotexHnyeckHe TpeboBaHus [Moxasatenu Cocras arpe-
OpHEHTHPOBOYHI Yucno ka- | KB4ECTBA cM, kr/ra, | 12106, Mapia
KANEHJAPHBIH CPOK Havana | NeHgapeix | Wra, 1/ra, n/ra, /T, | MauiHH, OpyauH
paboTh CyTOK M'/ranTa.
i 2 3 4
OcHoBHas 06paboTka MoYBLI ¢ BHe- 15.09 is 20-22 cM 'YH4
cerneM GocopHbIX MHHEPATbHLIX 1,3 wra
yRoOpeHH#H
BopoHopanHe 15.09 1153 4-6 cm BMILI-20
CHero3aaepxaHHe Neproe nexabps 4-5M CBY-2,6
CHero3aziepkaHne BTopoe SHBaph 4-5m CBY-2.6
PaHHeBeceHHee GOpOHOBAaHHE 20.04 3 4-6 cM BMIU-20
MNpotparanBaHHe ceMAH 02.06 4 34 kri/t Nc-10
Brecenne azoTHuIX yoobpenHn 03.06 6 2.2 wra PYM-SA
lpeanocenHas obpaboTka nouskt — 03.06 7 5.7 cm KTC-10
6opoHOBaHHe
IToceB 3epHO-TPaBAHBLIMH CEATKAMH 03.06 7 4-6 cM 3CTC-2,1
Y6opka
CkawHBaHHe ¢ OTHOBPEMEHHbIM 15.08 10 4-6 cM ITi-10
crpe6anHem 15.08 10 KMB-6+TTIT1-6
BapuaHTht npHIOTORIEHHS CEHa
1. [Ipeccosanne, TpaHCNOPTHPOBKA, ILiTab1eBaHHe TIOKOB
IMpeccopanne ceHa HI BATKOB Mpecc- 16.09 10 MMA-®-1.6
noaboplIHKoM
TpaHcnopTHPOBKA TIOKOB K MECTY I'Kb-887b
16.08 10
XPpaHCHHs Nne-0,5
LiitaéneBanue TIOKOB 16.08 10 ne-0.5
2. KonHeHHe, Norpy3ka, TPaHCMOPTHPOBKA, CKMPAOBAHHE CEHA
KonHeHHe ceHa U3 BAKOB NHEBMOMON- 16.08 10 nnc-o-1,6+
6opmHKoM § 'Kb-887b
Morpy3ka ceHa Ha TpaHCNOPTHEIE 16.08 10 ' [10-0.5
CpeacTsa
CkHpaoBanue ceHa YCA-10-2+
16.08 10 HP-0.5
®opMHpOBaHHE CTOrOB H3 BATKOB N0A- 16.08 10 CIiT-60
6opuLHKkoM-cToroo6pasosareiem
TpaHCcnopTHPOBKA CEHa CTOTOBO30M K 16.08 10 CI1-60
MECTY XpaHeHus
3aBcpiueHHe ckHpa 16.08 10 Nne-0.5
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PA3LEN

Onepayuonnas mexnonozus
6030e1b18aHUA
u ybopku zopoxu (8apuanm)

1. Hcxoouwlie oannele:

XozsiictBo — AO «llpuosepHoe»

CpeaHee MHOTOJIETHEE KOJIHYECTBO
0CaaKoB — 325 MM, 3anacs! BjIary rnepes
nocesoM — 150 MM, 3amacbl AOCTYTIHBIX
MHTATEILHBIX BEILECTB B rmouse, Mr/ 100 1:
asoT — 8,5, dpocdop — 2,0, kanuii — 50.

KynbTypa — ropox Ha ceMmeHna

Coprt — PamoHcku# 77

IlpeamiecTBEHHUK — KyKypy3a

CeBoo0opoT — KyKypy3a — ropox —
SUMEHD

COpHAKH — OAHOJIETHHE ABYAOJIbHBIE

2. Hmoezossie pacuemuble OanHule!

— ypowaitnocts ([1BY no smaroobecne-
yeHHocTH) — 18,0 1/ra

FPOTEXHNYECKNE OCHOBbI W NPAKTUYECKWE NPUEMBI NDOTPAMMWPOBAHNS YPOXaes

— 103bl YIOOpEeHHH, 1O.B.:

a) a30THbIE — 55 Kr/ra

¢docophble — 80 kr/ra

KanuiiHeie — 0

6) pusuueckue Tyku

a30THBIE — AMMHayHas CeJuTpa —
1,8 i/ra

dbocdophbie — NBOHHOH cynepdoc-
dar — 1,7 w/ra

KanuiHeie — 0

— HOpMBI BhiceBa ceMaH — 0,8 MH.
wr./ra~ 165 kr/ra

~ repbuunael — basarpan, 48% B.p.
3 n/ra (onpbickuBaHKe B (aszy 5-6 nu-
CTbEB KYJIbTYPBI FOPOXa).

- MpOTpaBiKBaHue ceMsH — Jlepa-
301, 50% c.i. 1 50% k.c. (2,0-2,5 kr/1)

3. Onepayuonnasi mexHoaozus

Onepatng ATpOTeXHHYCCKHE MNokazatenu Kavc- Cocras arpe-
Tpebosanms CTRA cM. Kr/Ta, W/ ratos, Mapka
OpuehTipoBouNsLIi KancHaap- | Yucno kanen- | T T("ﬂv nra /T, | Mauiki, opyanii
HBlii Cpox Hauana paboThl AAPHBIX CYTOK M/rau .o,
Bhecenme yrobpennii
[le. cynepdocdar 15.09 5 1.7 u/ra PYM-16
AMMHaYHasA cenTpa 1.8 n/ra
OchopHas 06paboTka not sl 17.09 10 25-27 cM NTK-9-35
BuipaBunsanue 19641 17.09 10 3-5¢cm B3TC-10
CHerolagepkanne AHBAPE 30 Banm uepes 4-6 M CBY-2.6
Pannee peccuuec Goponosanne 15.04 3 Jlea cnena 4-5 cM B3TC-10
Mpotpasnusanue ceman (Jcparon) 15.08 3 2.5xr/t Nntc-10
lpeanocessas Ky bTHBAIIKA 15.05 3 6-8 cM KN-n
INpukatbiBatme 1MO4BkI 15.05 i) IKKII-6
Moces 15.05 3 6-8 cm C3Nn-12
[pukaThiBanKe nocie nocena 15.08 3l IKKI-6
MoscxonoBas obpabotka repGuim- 0506 5 3t O11-2000-2
nom basarpan
Q6xock noneii Fnmecii 1200-1
02 9 : KBH-6A
Cxautsanne ropoxa B BUTKIH 04.08 5 KBA-LS
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1111 ArpoTexHudeck1e OCHOBbS

ECKVE NPUEMbI NPOTPAMMUPOBAHIA ypOXaes

Buecerne repbHLnIos cniourtsiM cnocobom

Ha NOBEPXHOCTH NOYBLI AKLEHT NprMa 96% 12.05 3 2,0 n'ra OI1-3200
K.

3asenxa yno6peHHH # repOKLIMAOB B NOYBY 12.05 3 5-6 cM BMIlI-15
Bopotiosanne 15.05 3 3-4cm B3CC-1,0
Ipuobperenne ceMan 01.04 20

[MpukatoiBanne 15.05 6 3KKIL-6
Mocep 16.05 [} 6-8 cM CYITH-8
ITpHKaThiBaHHE NOCIE OCEBA 16.05 6 3KKII-6
Jlocxonopoe 6opoHoBaHHe 20.05 3 34 cm B3CC-1,0
;:;x;exnue HOYBEL MIEPE/L HONMBOM B MEXIY- 15.06 5 5.6 cM KPH-5.6
IMonue 1-w1i 20.06 5 400-500 m’/ra JIIA-100 m
Pbix/1eHHE NOYBBI 28.06 5 5-7cm KPH-5,6
TTonns 2-# 02.07 5 400-500 m’/ra JJIA-100 m
PrixsieHHe nouBbl 18.07 5 5-7cM KPH-5,6
Monue 3-a 17.07 5] 400-500 m'/ra JUTA-100 m
Monus 4-# 30.07 5 400-500 m*/ra JUA-100 m
TMonus 5-i 15.08 5 400-500 v’/ra JAA-100 m
Y6opka KyKypy3sl Ha CUIOC 05.09 10 KCK-100

IIpumeuanue: CemeHa KyKypy3bl
XO3fMCTBA HNOMKHBI NMpUOOpeTaTh yike
NOATOTOBAEHHBIMH K TOCEBY Ha cIie-
UHalbHBIX CEMEHHbIX 3aBoJax (OTKa-
AMOpoBaHHbIC, MPOTPABJIEHHBbIE, TW-
podobH3HpoBaHHblE, HHKPYCTHPOBAH-
Hble M 3aTapeHHble B Mmeiuku). Kanu-
OpoBka CEMSAH MO3BOJIAET MPHUMCHATH
CesJIKMU TOYHOTO BbiceBa, obecrneunBa-
IOIIHE MOJy4YEHUE 3aJaHHOHW FyCTOThHI
crebnecros. [lporpaBiuBaHue cemMsH
npousBoautcs 80% TMT/ u3 pacdera
1,5-2 kr/T. ['uapododuszaumus U HHKpY-
cTHpoBaHue (06paboTka pacTBOPOM rio-
JUMepa B COYETAHHH C TPOTPABHTENEM
C LUENbi0 CO34aHHA 3aIUHTHOH MJICHKH)
CrocoOCTBYIOT MOBBIIIEHHIO [OJIEBO
BCXOXKECTH CeMSIH, 0COOEHHO MpH He-
ONnaronpusTHBIX YCHOBHSAX TfOC]E M0-
ceBa (7Ta paboTa MOXET MPOBOAMTHLCA
TOJbKO B 33BOACKHX yciaoBusx). Kom-

MOHEHTHI, BXOASIUME B COCTaB THAPO-
tobHoii rieHkH B pacdeTe Ha | T ceMaH:
nonudctupon (0,5 kr) pactBopsercs B
TexauveckoM xsopodopme (11 1) ¢ go-
OapjeHHEM MPOTpaBUTesa (PeHTHypaM
W 1p.), HAHOCUTCS B BUIE PacTBOpa Ha
ceMeHa.

Onepayuoutas mexHor0ous
8030€1bI6AHUS U YOOPKU MOYEPHbI NPU
opowenuu (sapuarm)

1. Hexoousie danmbie:

Xozsticteo — AO «[lamcurickoe»

CpenHee MHOTrOAETHEE KOIHYECTBO
ocajikoB — 290 MM, 3amachl MUTATC/b-
HbIX BelecTs B nouse, Mr/100 r — azor —
8,5, docdop — 2.0, kanuii — 65.

KynbTypa — JioliepHa Ha KOpM NpH
OpONICHUH
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PASAES II1. ArpoTexHndeckue OCHOBbI W NPAKTHYECKUE NPHEMbI NPO

Copr - Kapabasnbikckas 18

[peawecTseHHUK — KyKypy3a (mo-

LiEpPHA BLICEBAETCS MO NOKPOB KYKYpY-
3bl)

CeBoobopot — kykypy3a (5 ner bec-
CMEHHO) — JonepHa (5 ner)

CopHsiky — 0HONETHHE ABYNONbHbBIE

2. Hmozoevie pacuemusie oannvle:

— YPOXXaHHOCTL (MOTEHUHANbHAA) —
ceHo 90 w/ra

— 1103bl yIOOpeHHH, 1.B.:

a) a3otHbie — 100 kr/ra

¢docdopHbie — Ha 5 €T NOIb30Ba-
Husa 600 kr/ra

KanuiHbie — 0
0) dusuyeckue TykH

PAMMUPOBAHKA YPOXaEB

a30THble — aMMHayHas CeJuTpa,
noaxopMka 3,2 u/ra
¢docdopHbie — 1BoHHON cynepdoc-
dar - 12,5 wra
KasnitHbie — 0
— HOpPMBI BbICEBa CEMAH — 6 MITH. LUT/
ra— 12,0 kr/ra
— opocuTenbHas HopMa 2500 M*/ra
— repbunmnasl — baszarpau, 48% B.p.
2 xr/ra (onpsickuBanue B ¢asy 3-5 au-
CTLEB KyKYypy3bl M |-2 HAcCTOALLHX JIH-
CTbEB JIIOLEPHB! 10 Hayaia OTpacTaHHs
JIOUEPHBI HIIH MO3AHEH OCEHBLIO).

— NPOTPABIHBAaHHE CEMSIH JIIOLEPHbI
TMT/, 80 c.i. 2 Kr/T.

34 Onepauuonnaﬂ MEXHOAOCUA

Onepauns Arpotexuuueckue INoka3zarenst kayecTBa CocTtas
TpebOBaHMA cMm, Kr/ra, wra. t/ra, v arperaros,
OpHeHTMPOBOUHBIH KaneHaap- | Yucno kaneu- ra /T, M'/ra T MEpESHAINEL
Hblif CPOX Hauana paboTsr AAPHbIX CYTOK opyaui
Z::;Z’:;iﬁa;:;;‘é: - 10.09 10 12.5 wra PYM-i6
3a6neBas Bcnaiika 15.09 15 25-27¢cm MNTK-9-35
boponosanne 15.09 5 34cm B3CT-1.0
ozt noceBa ¥ NEPBbIH MO XHIHH NIOUEPHBI
Bopoxosatue 15.04 6 34 cmB 2 caeaa B3CC-1,0
BHeceHHe aMMHAYHONH CenHTpb! 25.04 4 2,2 ura PYM-16
ﬁ;l;mnaunn (7anenxa yno6pe- 25.04 A A JUIT-10
bopoHopauue 25.04 4 3-4cmB2crnena B3CC-1,0
* ey
u?::;";;’;‘?ﬁ;‘“ SERT 15.04 s 2 kit 1c-10
Tipeanocesnan KyJikTUBaUHs 15.05 5 6-8 cm KIIL-11
MNoces NOKPOBHOH KYnbTYpbI wnpHita Mexa. 70 oM,
(xykypy3st) 15,05 5 35 xr/ra, CYTIH-§
6-8 ¢cM
TpHkaThIBaHWE 15,05 S 3KKIL-6
IMoces motiepitt 16,05 3 34cMm C37T-3.6
**[TosHe YBIAXKHAOMHA 20,05 3 200 M’/ra JULA-100 M
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PASLES TEXHNUECKUE OCHOBBI ¥ nNpneMbl NPOrpaMMUPOBaHUA YpOXae
IMonue BereTauHoOHKbIH 30,05 3 300 m’/ra JJA-100 M
OnpLICKHBAHHE TOCEBOB repou- 5 xtl on
LHOOM erpa“, 48% B.p. 10,06 3 KF/ra -2000
BereTaunoHHbIH TOAHB 25.06 3 500 M’/ra JUIA-100m
BererausoHHBIH NOAHEB 15,07 3 500 m*/ra IJIA-100m
BereraunonHbii nonxs 30,07 3 500 m*/ra JOA-100Mm
BereTauHoHHBIH MONHB 15,08 3 500 m/ra JOA-100M
YGopka KyKypy3e! 15,09 5 KCK-100
[MonkopMKa NIoUEPHBI aMMHaY -
Ho# cenuTpoil 15,09 5 1,0 wra PYM-16
BTopoit roa >kH3HH MIOUEPHBI
BHecenne azoTHbIX ynoOpeHHi
(NOAKOPMKA) aMMHAYHOH ce-
TUTPO# 05,05 5 1.2 u/ra PYM-16
bopotnopanne 05,05 5 B3CC-1.0
Monue 15.05 10 500 m¥/ra AOA-100m
IMonus 05,06 10 500 M*/ra JOA-100M
[Mepsbiit yxoc 15,06 10 KCK-100
BHeceHnHe noakopMkH 17,06 10 1,0 wra PYM-16
boponosanue 17,06 10 B3CC-1,0
[Monue 30,06 10 JHA-100m
Moaus 05,07 10 JOA-100m
[Monue 10,07 10 J0A-100m
Bropoii yxoc 20,07 10 KCK-100
BHeceHHe nonkopMKH 20,07 10 1,0 wra PYM-16
Boponosatue 20,07 10 b3CC-1,0
Moaus 30,08 10 500 m'/ra JJA-100m
Tpenit yxoc 15,09 10 KCK-100
BapHaHTbi TPHTOTORICHHA KOPMOB H3 JIIOLIEPH
1. IprroTosncHie ceHaxa
CkalumnBaHKe TPae ¢ YJIaaKoid 1- 15,06 10 XBH-6
Macchbi B BAIKH {NC yKOcaM) 2-20,07
31509
[Toabop BankoB c H3MeNBIEeHHEM
. . Yepes 2-3 aHa nocsie cKauin-
H OHOBPEMEHHOH MOrpy3IKoNH o] 10 KIIKY-75
Macchl B TPAHCNOPTHLIE CpeacTBa
TpaHcrOpTHpPOBKa CEHAMHOMH To we 10 [ICE-20
Macchl B TpaHIIEH
VY10THEHHE ceHakHOoi Macchbl To xe 10 J1-535
YkpriThe ceuemuou Ma"CCb[ no- To e 10 Bpyunyro
AHOTHREHOBOH TUIEHKO#H
TpancnopTupoBxa K yKpbiTHe
CBEXECKOMIEHHOM HIMCIILHEHHOM To we 10 Cnofi 30-35 ¢
TPaBbI

2. [lpuroTosneirHe TpaBAHON MYKH W IPaHyaHPOBIHHLIX KOPMOB
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Kouretne ¢ HiMenbiennem 1

OJLHOBPEMENHOT HOTPYIKOH Mac- B JaBHcuMOCTH OT YKO-Cit 10 KIIKY-75

Cbl B TPAHCHOPTHBIE CPCICTRA

TpancnopTHpoBKa HIMEIL-

HEHHOI MACCH K aTperaTy i To xe 10 HCE-20

UPHIVTORNCHHA TPiBIHOH MYKH

H IPAHYJIMPOBAHHBIX KOPMOB

IlpHroToBncHHe TPaBANOI MyKH To xe 10 ABM

TIpHIOTORACHHUE I'PaIy/IHPOBRAL- OJK-2M+
Ti

HLIX KOPMOB URE 12 OIlK-1,5

TpavcnopTHPOBKa TPaBANOH

MYKH H TPaHy/IKPOBaHIbIX To xe 10 I'Kb-8876.

KOPMOB Ha CKIan

B 3aBUCHMMOCTH OT cK1aibIBAIOILHX-
€A YCJIOBHH H BO3ZMOXXHOCTEN X03HCTBa
HeOo0OXOAMMO HCKJIOHATh WINA AOMOJIHHU-

TCJIBHO BHOCHUTb T€ HJIK UHBIC H3MCHC-
HHs B NPEIJIOKCHHBIE BbILIEC [IPHUMEP-
HbIC BApHAHTbI TEXHOJIOTHH.

KonTpoubHbie Bonpochl

1. OcHOBHBIE TPHHLHIIBI Pa3paOOTKH TEXHONOTHMHU BO3ICIbIBAHHS TIONEBLIX KYJBTYP.
Oransl paspaboTku TexHonorui. Kakue nokasareny cienyer pacCUHTLIBATh?

2. OcHOBHBIE 3JIEMEHTBI, KOTOPbIE NOJDKHBI OBITh BKJIIOUEHB! B TEXHOJIOTHIO BO3€J1bIBa-
HHs1 11000 NOJIEBOH KYJIBTYPHI.
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