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NPEAUCIIOBME

CrabuibHOMy POCTY YPOIK: TH Celb fCTBeH-
HBIX KyJabTyp, Gosee 3(p(EKTHBHOMY HCNO/Nb30BAHHIO Ma-
TepPHaNbHBIX, TPYAOBLIX H INOYBEHHO-K/IMMATHYECKHX yecao-
BUil CNIOCOGCTBYeT IPHMEHEHHe HHTEHCHBHEIX TeXHOJOTHI,
6asupyIOUEXCS Ha TOJHOM YJOBJETBOPEHHH NOTPEeGHOCTH
pacTeHuii B XKH3HEHHO BaXKHBIX (DaKTOpax BHEIIHeH Cpeibl.

l'lporpammnponanﬂe yoomaea — 3T0 paspaborka KOM-
nyieKca B3aH i,
BLICOKOKAYeCTBEHHOE BHTIOJIHEHHG KOTOP!:IX OGECHE‘IHBM
noJlyuyeHHe 3anjaHHPOBaHHOTO ypO)Kaﬁ. ﬂ,aHHOe Hanpas-
JleHHe B arpOHOMHH CHHTe3HDYeT NOCTHXKEHHs OGOJBIIOro
q'ncna CMEeXHBIX HayK — (PH3HOJIOTHH DacTeHHi, 3emiene-

pa TBa, 10 arpOXHMHH, MeTeo-
ponomu, arpoqmanxu, a TaKXKe MaTeMaTHKH, KHOepPHEeTHKH
¥ 3KOHOMHKH. OCHOBHas LeJb €ro COCTOHT B TOM, 4TOG Bl
TepeilTi K WHDOKOMY HCMNOMIL3OBAHHIO B arPOHOMHH KOJIH:
YECTBEHHBIX MOJeNell H 3JeKTPOHHO-BBHIUHCIHTENbHOH Tex-
HHKH, TIO 6LICTPO 0GP aTh GOabLIYI0 HH(OD-
Manuio o (aKTopax, BAMSIOUIHX HA DOCT DACTeHHil, H Ha-
METHTb ONTHMA/IbHbI/i BAPHAHT arpOHOMHYECKHX MEPOTpHs-
THH, HANPaBJeHHHIX Ha NONyYeHHEe 3anporpaMMHPOBAHHBIX
ypoxaeB

TporpaMmupoBanke ypoxaeB TpPeGyeT NpeABAapHTEIb-
Hoit 06paboTki BCefl HAKONJIEHHON CMEXHBLIMH HayKaMu
nudopmanun, paspaboTki CTPOfiHONM cHCTeMEl Mep NO mO-
JIYYEHHIO 3aJaHHOTO, MAKCHMAJBLHO BO3MOXKHOTO 1o NOY-
BERHO-K/MHMAaTHYECKHM DecypcaM Ypoxasl, a NpH HOCTa-
TOYHO! BJIarooGecneyeHHOCTH — IOJIHOTO HCNOMb30BaHHS
TeHETHUYECKOr0 MOTEHIHANa BO3JENLIBAEMEIX COPTOB.

CocraBrast uyactb GHCTPO pa3BHBalouleiicss HayKH 06
YOpaBAeHHH — ﬂpOl‘PaMMHpOBaHHe l'lepBue ONBITH 1O
3TOff npoGieme GbUIH NMPOBEACHE H3BECTHBHIM CEJEKIHOHE-
poM-kaprodenesosom A I Jlopxom Eme g0 Beauxoit
OreuecTBeHHOH BOMHEI OH Pa3paboTai CHCTEMY BHIpallUBa-
uus 50,0 1/ra kaprodens B ycaousx IToamockoBbs @ak-
THYECKH TOJyyanan ypoxaiinocts 52,8 T/ra CyTh mporpam-
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Mbl COCTOR/Ia B CJEAYIOWEM. Ha OCHOBAHHM AJHTENbHBIX
HaGlofeHHil cOCTaB/sIM rpaguk HapacTanus GHOJoOrHYe-
CKOfl Macchl KapToessi, 3aTeM B COOTBETCTBHHM C STHM pe-
TYIHPOBaNH NHTaHHe, BOZOCHAGKEHHe H YIVIEKHCIOTHEIf
o6MeH pacrenil. l'lporpamma BO3Je/bIBaHHs TOJHOCTBIO
COOTBETCTBOBa/Ia GHOJOTHYECKHM OCOGEHHOCTSIM pPOCTa H
passutus Kaprodens. ITosgmee A T. Jlopx paspa6oran
cuctemy BhipamuBanus 70,0 T/ra Kaprodes.

Te e TOAB NMPOBOAMM ONBITHI C O3MMOf MUIEHHIEH
M C Casuuxuit. Ha onsiTnoM none Bcecoiosmoli cebcko-
XO3sIHCTBEHHO! BEHICTaBKH OH mosyuus mo 9,98 1/ra sepna.

C CaBuuxuit 3apanee COCTaBHJ CTPYKTYPHYIO dopMmymy
ypoxkas, KOTOpasi BK/IIOYaJa TYCTOTY CTOSIHHS pPacTeHuH,
YHCJIO TNPOAYKTHBHHIX CcTeGueli, KONOCbeB, 3epeH B KoJoce,
maccy 1000 sepen. [lanble OH paccuuTan HOpMY YAOOpe-
Hiit Ha 3ajaHHbli ypoxal He Gbwio 3a6HTO H Opolenue
QaxTHuecKuit ypoxail okasancs GIM3KHM K IPOrpaMMH-
pyemomy.

Tlosguee B paspaGoTke npo6iieMbl NPOrpPaMMHPOBAHHS
YpoXKaeB NDHHHMAeT yuyacTde GOJIbIIOE YHCIO —YYeHBIX
Cosnanne TOYHHIX NpPHGOPOB, KOHTPOJNMPYIOIHX POCT H
pasBuTHe pacTenuii, CNOCOGCTBOBANO OGOralleHHIO 1po-
rpamMMbl HOBBIMH 3JeMEHTaMH OCHﬂmeHHe CeJIbCKOTO XO-
3sfCTBa 3/1€KTPOHHO-BEIYHCAHTENbHON TeXHHKOH yxce ceii-

c aTh TpOrpaMMel st
0GOCHOBAHHS ONTHMAJIBHO/ TEXHOJOTHH TNOMYYeHHs 3aAaH-
HBIX YpOXKaes

VYuenble COLHAMHCTHYECKHX CTPaH COBMECTHO C COBeT-
CKHMH HCC/Ie[IOBaTeJIIMH LieJIeHanpaBleHHO H KOMIIEKCHO
PaboTaloT Haj CO3MAHHEM TAKMUX TEXHOJOTHH, KOTOpHE
TIO3BOJIAT IKOHOMHYHO M 5(h(DEKTHBHO HCNOAb30BATH KaX-
Ablii TeKTap MAWIHH, KaXAIA NeHTHED MUHEPaJbHHIX yA06-
peHuil, KaXablii py6ab 3aTpaT, BKAaAbiBAEMbIX Ha TOXBEM
CeJIbCKOro X03AMCTBA.




TEOPETMHMECKME OCHOBbI MPOTPAMMMPOBAHMUS
YPOXKAS CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP

TIporpaMMupOBaHHE yPOXKaeB MPelycMaTPHBAET

OnpejesieHHe NOTEHIHAIbHO BO3MOXKHOrO ypoxas (ITY);

onpeaeneHne eﬁCTBHTeﬂbHO BO3MOXKHOTO ypoxas

)

BbifiB/IeHHE NPHYHH HECOOTBETCTBHA MEXAY cpax(mqec(m
noay4aeMbIMH H AeHCTBUTENLHO BO3MOXHBIMH ypoxasaMmH,

pacyerT 103 MHHEPaJbHBIX M OPraHHYecKHX yHOOpeHHil,
BHOCHMBIX TIOJ TIPOrpaMMHpYeMbiil ypoxail Aas KaXaoro
noasi ceBOOGOPOTA € YUETOM arpOXHMHUECKHX TNOKasaTendelt
TOuBbl H GHOJIOTHYECKHX 0COGEHHOCTell KYNbTYpHI,

COCTaBJ/IeHHE TEeXHOJIOTHYECKHX KapT H CeTeBhIX rpatbﬂ-
'KOB, BKJIOYAIOUIHX BCE Heo6xonumue arpoTexHHYecKHe
MepOnpHATHA, cnocoGe 1 CPOKH HX BBHITIOJIHEHHS;

CBOEBPEMEHHOE H KayeCTBEHHOE BHITIONHEHHE arpoTex-
HHYECKHX MepOl‘lpl‘lﬂ‘l‘l/llflY npelyCMOTPEHHBIX TeXHOJOruye-
CKoil KapToil,

yueT ypoxast W YCJHOBHii BbIPAuUIMBAllHA CeJNbCKOXO03fi-
CTBEHHBIX KYJIBTYD Ha KaXAOM TOMe C LeAblo HAKOMJIEHHS
HHGOPMALHH, HEOOXOAMMON /A CHCTEMaTHYECKOTO YTOY-
HEeHHs pacyeTOB, OCYIIECTBJIAEMBIX NPH ONpeaeseHHH MO-
TEHUHAJIbHO BO3MOXKHBIX YpOXKaeB, a TaKiKe BLISBJCHUA
¢dakTopoB (nokasaresneil), JHMHTHPYIOUIHX NOJyYeHHe Aeii-
CTBITE/BHO BO3MOXHBIX YPOXKAeB, 3aJ0MEHHHIX B TIeHe-
THYECKOM INOTeHIHajle Kax[aoro copra

C momouibio 3TOr0 METOLa BO3MOKHO 3apaHee PacCyH-
TaTb HOpMy BLICEBa, I'YyCTOTY CTOSIHUA pacre}mﬁ, Jouanb
JHCTBeB, (DOTOCHHTETHYCCKHH NOTEHLHAN AJIS TOCEBOB 3a-
JManHOi NPOXYKTHBHOCTH C YYeTOM KIHMAaTHYeCKHX YCaO-
BHIl, 0coGeHHOCTell COPTA, €CTECTBEHHOTO MOZOPOAMA TOY-
BE h YPOBHs 0GECNEUEHHOCTH XO3AHCTBA MATePHANLHEIMH
H TPYLOBBIMH DeCypcaMu

OcHosHbie ¢ p TeJNBHOCTH pac on-
HX TpPOAY! b, OQHHM H3 INIaBHBIX
npununnon 0 CelbCKOX03s 010

TPOH3BOACTBA aBaseTcs TIpUMEeHeHHe HHTEHCHBHBIX MeTO-
J0B BeJleHHs] CeNbCKOro XO3sCTBA C Ue/blO TOBBILUEHHS
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yp
TPOLYKIHH

Tlonyyenne BHICOKHX YDOXAeB CebCKOXO3SHCTBEHHEIX
KyJbTyp BO3MOMHO JIHIIb NPH CO3JaHHH ONTHMAJBHBIX yC-
JIOBHIY JJIst MpeBpailieHuss W OGMeHa BEIIeCTB B PACTHTeb-
HOM OpraHu3Mme, HayHWHas OT q)OTOOPIHTe?.a H KOHYasi oﬁpa-
30BaHHEM KOHEYHHIX IPOAYKTOB MKH3HENesTENbHOCTH pac-
Tennfi, OBecneuenne HeNpepLIBHOrO mpouecca oGpasoBanus
OpPraHH4eckKoro BelllecTBa — HEDGXOHHMOG ycaoBue moay-
UGHHs] BBICOKOI'QO ypoOxKasi ¢ XOPOLWIHMU KayeCTBEHHBIMI IO-
Kasarensmu

Jnsi HenmpepHIBHON PaGOTH 3eJEHBIX JIMCTbeB PacTeHHH
HEOOXOMHM TOCTOSHHEI MPHTOK SHEPTeTHYECKHX CPENCTB:
CBeTa, Pa3J{YHBIX 3JE€MEHTOB MHUHEPaJbHOIO NHUTAHHS, BO-
Abl, Temaa, yri 0 rasa # X a. HeoGxoxumo
TakKe ONTMAMANIbHOE COUETAHHE BHELIHHX (DAKTOPOB IIIO-
ZOPOAHS NOYBLI, NPHEMOB BOSAENbIBAHHSA, BAAXHOCTH H
TeMIepaTyphl IOUYBL, NO3BOMAOIIMX DACTSHHSM peajln3o-
BaTh CBOH NOTEHIHMAJbHbHE BO3MOXKHOCTH

YpoBeHb TMTaHWA DacTeHWii, HCIoNb3yeMble COpTa, ar-
POTeXHHYECKHe NPHEMH! BO3JENHIBAHHS IOYBEI, NOTOJHBIE
YCJ0BHA HAX0AATCH B TeCHO B3aHMOCBS3H, onpe}:{e.vlmomeiﬁ
BenHuHHY ypoxas Peskoe OTKIOHeHHe jio6oro ¢akropa
OT HOPMBI MOXeT 0Ka3aTbCs peliapUM  H  OPpaHHYHTb
TOJyYyeHHe BEICOKHX YpOKaeB.

TTonyuenne MaKCHMANBHO BO3MOXKHOTO _ypoxKas vaiie
BCETO 3aBHCHT OT HEPEeNyJHPYeMBIX HJIH TPYAHOPEryJHpye-
MbIX (aKTOpoB (CBET, TeNI0), KOTOPble MOLYT OrpaHHYH-
BaTb POCT H Da3BHTHE pacTeHHil

Tosnanne 3aKOHOB (bopwnpoaal-mﬁ ypoxaes, Tpeﬁona-
HHR K YCIOBUAM CpeAH T
TIaBHBIC TyTH BO3AelCTBHS Ha ypoxalt, KOTOpbm onpe«ne-
JIAETCA KOMIIEKCOM tl)ﬂl(’l‘OpOB, HaxXOASIIIHXCA B CJ0XKHOM
B3aHMOZeiCTBIH (pHC .

Tlpn paspaGoTke CHCTEMBI anpOTEXHHYECKHX MepOTpHs-
Tufl, HAaNpaBNeHHHX HA IOJNyYyeHHe NPONPAMMHPOBAHHHIX
YPOXKaeB CeIbCKOXO3SHCTBEHHBIX KYJbTYp, HEOGXOAHMO py-
KOBOJCTBOBATECA OCHOBHBIMH 3aKOHAMH pacTeHHEBOACTBA
U 3eMieNeNHss DaBHOHAWHMOCTH M (DHSHOMOTHYECKOH He-
3aMEHHMOCTH BCeX XKH3HEHHO HeOGXOQHMEIX YCHOBHH HAH
(bakTopoB (cBeTa, TemIa, BO3AYXa, BAATH H SIEMEHTOB MH-
TaHHs), BO3BPATA MHMTATeJbHBHIX BelleCTB, IUIOLOCMeEHa,
MEHHMYMa, ONTHMYMa, MaKOHMyMa, COBOKYIHOTO JeficTBHA
$aKTOPOB KH3HH paCTeHHIL.
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Puc 1 Bsammoneiicrsue (akTopoB pocTa, BAMAKMIMX Ha ypoxKaii-
HOCTB CeNBCKOXO3AHCTBEHHBIX KyAbTYP

1 14
HUE ypoxKaes.

TIporpaMmupoBanHe ypoxas cjelyeT OTAHYATb OT MPOr-
HO3HDOBAHHS H INIAHHPOBaHMS B  NIPOrpaMMHPOBAHHH
l'lpMHHMﬂlOT BO BHHMaHHE TOJBKO pemaloume q)aKTOpH,

Ha (QOpMHD ypo TH  YAC

TEXHOJIODHIO BO3Je/biBaHus, OpomeHAHe, copT, 3aux>my pac-
TeHuii OT GoaesHefi, BpeAuTelell, COPHAKOB H MOJ€raH#s.
Paspa6orka npoGaeMbl NpOrpaMMHpPOBaHHS BO Bceil ee
C/IOXHOCTH BO3MOXHA B GyAymeM IpH yuere GOJbLIONO
obbeMa cBegenuii o6 ynpaBieHHn (OPMHpOBaHHEM YpPO-
JKasi KaK B KO/JIMYECTBEHHOM, TaK H B Ka4eCTBCHHOV OTHO-
LeHHH

TlnaHupoBaHMe ypoxas — 9TO NePBHIY Tam NMporpam-
muposanusi OHO Gasupyercsi Ha CPelHHX CTaTHCTHYECKHX
JAaHHBIX 1O ypo)KaﬂHoc’m B JaHHOM XO3siicTBe HJIH Ha
ZIaHHOM TIOJIE 33 MHOFO JIeT C NpeBBILIEHAeM Ha Ompese-
JIGHHBIH TPOLEHT, YYHTHIBAOWHA yPOBEHb arpoTeXHHKH,
MeXaHH3auHH M OPraHM3amuH TPyAa, a TaKxKe 3anpochl
HaceneHHsa CTpaHbl B NPOAYKTax NHTAHHA H ']'IPOMHLUIIEH-
HOCTH B ChIpbe

HJ]&HPPPOVBEHHe COCTOMT M3 AOJNOCPOYHBIX (cBﬁSZ\HHbIX
¢ nepcreKTHBAMH DAa3BHTHA), TeKyIHX (3aTparHBalolHX
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APOLECCH B MePHOL ORHOTO TORa) W omepaTHBHHIX (peanu-
3yeMbIX Ha KamAOM 3Tame pOpMHpOBamHA ypoxan) 3aldad
POTHO3HPOBaHHE mpeacTaBisier cofoif pacuyer Teope-

1THYECKH BO3MOXKHONO HapacraHus ypoxas, obecrneuynBae-
MOro KJAHMAaTHYeCKHMH, MOYBCHHBIMH H Ma-repruanbﬂo-'rex-
HHYCCKHMH DeCypCami OHO JaeT BO3MOXKHOCTb NpeAcKa-
3aTb KOHEYHBIH Pe3yabTaT MO BO3AEJbIBAHHIO KyJnbTYphl B
OMnpele/eHHBIX TOYBEHHO-KINMATHYECKHX yciaoBHax Lleasb
TIPOTHO3WPOBAHHA — JaTb HayuHoe OGOCHOBaHHe BeJHUH-
HBEl ypOx<as TpH Pa3pabOTKe NIAHOB NPOH3BOACTBA Ceb-
CKOXO3SIHCTBEHHOMH TPOAYKIMH

Tlpu nporpaMMHpOBaHHH, KPOME HAYYHONO TPOrHO3A
BEJIHYHHBL H KauecTBa ypoxas, 3apaHee HaMeyaeTcs Npej-
CTOALMA XOX ero (GopPMHPOBAHHS, TO €CTb POCT H Pa3BH-
THE pacTeHHMH 1O sTanaM opraHoresesa uau hasam pocra
M pasBHTUS I'lpn 3TOM lleJIeHATpaBJIeHHO OCYLIeCcTBJsIeTCs
ONTUMH3ANUA OCHOBHEIX (PaKTOPOB HOPMHDOBAHHS YPOXKas

TporpaMMupOBaHHe ypoXKas — 3TO HAYYHO OGOCHO-
BaHHOE NPOrHO3HPOBaHHE NO3TANHOrO ero (popMUPOBaHHS,
ONTUMH3AIMA OCHOBHBIX ¢aK1‘Dp0’B pocra W pas3BHUTHA H
yIpaB/ieHHe MPOLEccoM (OPMHPOBAHHS yPOKasi HAa OCHOBE
anpHOpHOH M OmepaTHBHO-TeKyweld HHPOpPMauuH, GHCTPO
oﬁpadarmaemoﬁ Ha 3JeKTPOHHBIX BBIYHCAUTEJNBHBIX Ma-
minax (3BM) mo cneunanbHbiM IpPOrpaMviaM

Tpu nporp POBAHHH Yp TH  CeTbCKOX03il-
CTBEHHBIX KYJBTYp HEOGXOAHMO HMETb COOTBETCTBYIOLIHE
viaTeMaTHueckHe ((yHKUHOHAJbHBIE) MOJENH, HaJehHHIe
MawHHHBle TporpamMmbl gas  OBM, 3ajmannbie pexuMbl
TEXHOJIOTHH BO3JAE/NbIBAHUSA CeJIbCKOX035 HCTBEHHBIX KyJb-
TYyp, yverb moab3oBatbcs SBM ans GeCTpPOro omepartus-
HOro OfipeAeseHust HOTPEGHHX arpoTeXHUYCCKHX IIpHeMOB
AN TOJTydeHns NPOrpaMMHpPYeMoil ypoxkaiHOCTH

n nporp p ypoxas. Muoronernue

P TaJbHbIe HCCIIE, " He PesyabTa-

TOB paCoT NO ()OTOCHHTE3y, MHHEPaJbHOMY NHTaHHIO, BOM-
HOMY pEXXHMY, MPONLYKTHBHOCTH KyJAbTYPHBEIX pacTeHui,
HCNIONb30BAHHIO  NOCEBAMH  (DOTOCMHTETHYECKH aKTHBHOI
pamrauun (PAP) mossonnnn akamemuky U C Ilarunosy
B 1970 r oBGoCHOBaTH 3KOJOrHYecKHe, OHONONMYECKHE U
arpoTeXHHYeCKHe OCHOBBI NPOTPAMMHPOBAHHA YPOMKaEB
Ox npenoxua 10 MPHHIMIOB NPONPAaMMIPOBARAS

Ilepebuii cocTOUT, B yueTe THAPOTEXHHYECKOrO NOKa3aTe-
21 IPOAYKTHBHOCTH (DUTOMacChl

TFnpporepvnyecknii moxKa3aTeab — COBO-




KYIHOCTb ABYX MeTeO(DaKTOPOB — TENJOBOrO H B/aXKHOCT-
HOTO, KOTOpLIe ONpele/siioT Pa3Mephl H KayecTBO ypoxkas.

Vpoxaii ¢uTOMAacCh - IOHSTHE OTHOCHTEIbHOE H B
DA3NMYHBIX DafioHaX 3eMHOTO I1apa BhHIPAXAETCA I0-pa3-
nHomy Hakonsenue GHOMAacCHl HaXONHTCH B caMOil TeCHOM
CBS3H ¢ (DOTOCHHTETHYECKH aKTHBHON pamnaumeit (PAP)
Tak, rogoBofi MPHPOCT cyXoit GHOMAcCH MJIsi TYHAPH CO-
crasasier 0,5—1,5 T/ra, Aas JAyroB cpefHeii 30HBI OH BO3-
pactaer o 12—15 1/ra, a B 30He TPONMHYECKHX JECOB —
10 30—40 t/ra Otmeuaercs, yto ofmasi GHomacca pacre-
HHE yBE/IHYHBACTCS NMPH NPOABHIKEHHH OT NOJIOCOB 3CWJIH
K 9kBaTopy B 30—35 pa3 M 3aBHCHT OT PaAHALUHONIOTO
Gananca 3uas npuxox PAP 3a BererauHOHHHII nepHOZ,
MO)KHD PACCYHTATh BO3MOXKHYI YPOXKAHHOCTb KyJIBTYPHL

(co%
TOpOU MpuAun OCHOBAH HA OMEME/CHHN YpOXKaii-
HOCTH N0 Ty HCIOJIb: s pacreHHsMI $o-
TOCHHTETHUECKH AKTHBHOH paiHaIHH
A HuYHNOPOBHY OTMeYaeT, YTO MOCEBH Ce.TbCKOXO-

3SICTBEHHBIX KYJAbTYP NO Henoab3oBauuio @®AP  \oxHO
Pa3genuTh Ha CaelyoliHe rpynns o6sunse — 0,5—1,5%,
xopomne — 1,5—3,0%, pexopause — 3,5—5,0% u Teope-
THYECKH BO3MOXKHBIEe — 6—8

UYeM Bbille KO3(p@HUHEHT HCNOAb3oBanns @AP, Tew
Bhlllle ypoxkaii Gnomacchl K NMpPHYHHAM CHIDKeHHS KO3bdu-
1HeHTa Hcnosib3oBanus PAP MOXKHO oTHecTH cnaGoe pas-
BHTHE pacTeHnﬁ H3-32 IJIOXOHl 0GecrneyeHHOCTI 3/jeMeHTa-
MU INHTaHHSA, Hen_oc'ra'rox H H36GHITOK BJIarH, HapylleHHe
arpOTEXHHKH BO3JENBIBAHHA  KyJbTyp (copra) — 3ary-
IIeHHbIE HJH H3peXXeHHble MOCeBbl, 3aCOPEHHOCTh I'lD."leﬁ.
TniopaxeHue GONe3HAMH H TNOBpeK/ICHHEe BPeAHTeNAMH

ﬂ.llﬂ 60slee MOJHOrO HCIOJIb30BaHHS SHEprun HEeo5x0-
AHMO q)opMMpOBaTb TakHe NOCeBbl, KOTOpbIE Cnoco6Hbl aK-
KyMYaHpoBaTh Goabliee KoandecTBo PAP

Tperuil npunyun COCTOMT B ONPele/eHHH MOTEHUHa/b-
HBIX BO3MOMKHOCTEl KyJbTYPH (COPTa) HPHMEHHTCJBIO X
TeM YCJOBHsiM, TAe NpeAloJaraeTcsi NOJNYYHTb BBHICOKHE
ypOXaH

B xaxpoit 3one Coserckoro Coio3a NOTeHuHAIbHbIE
BO3MOXHOCTH KyJbTYPH (COPTa) MpOSIB/ASIOTCA MO-pasHoO-
my. Jlasi OnpefesieHHs NOTEHUHAABHON BO3MOMHOCTH COPTa
HGOGXORHMO HCNOJIb30BaTh JaHHble COPTOYyYacTKOB H Ha-
YUHBIX yupexJeHuii, rae Gosee BHICOKHII ypoBeHb arporex-




HIIKH H TIOTEHUHATbHBIE BO3MOMKHOCTH cOpTa NPOABATIOTCA
ayyue

HereepToui NPUHYUR COCTOMT B TOM, uToGbl Ha 1HOJE,
3aHATOM pacTeHHsMH, cdOpMHPOBaTH coo-rse‘rc’rsyloullm
dorocunTernyeckuit norennnan (PII).

TMoyunTs BHICOKYIO ypomaﬁuocrh BO3MOXHO IIPH yC-
JIOBIM, eCNH pacTeHHs cdopMupyoT Takoii @I, korophrit
06eCITeuHT PACCUHTAHHEIC YPOBHH YPOXKAHHOCTH

Tlo naumeiv akagemuka M. C. latunosa, B ycmoBusx
TloaMockoBbs Kaxaas Thicsya epunun OIT oGecneunsaer
2,5—3 xr 3epHa. Jas nonyyenus 5,0—5,5 T 3epHa o3umoit
nlwennus HeoGroAnMO chopvuposats PII, pasumii 2,0—
2,5 MIH M2/ra-gH

@DOTOCHHTETHYECKHIT TOTEHIHAa/l HEepPaspblBHO CBsi3aH C
YICTOf MPOAYKTHBHOCTbIO (POTOCHHTE3a, XapaKTepusyomel
TIPON3BOAKTENBHOCTh PAGOTH nuiowann Jaucrbes Cpeauss
qHcrasa TNPOAYKTHBHOCTb ¢0TOCHHT@38 cocraBaser 4—
7 r M/cyT Uem Bhillle 4HCTas NPOAYKTHBHOCTb (DOTOCHH-
Te3a, TeM BHIUE YPOXKaHHOCTh KYJAbTYPH

Ilareui npunyun COCTOMT B HEOGXOLMMOCTH NpPaBHIBHO-
TO NIPHMEHEeHHS OCHOBHBIX 3aKOHOB 3eMJeJe]Hs H pacre-
HIeBOACTBA.

YpoxafiHOCTL ONpEAeasieTcss He TONBKO GHOJIOTHYECKH-
MH OCOGEHHOCTAMM KYJbTYp (COPTa), HO H YCJOBHSIMH HX
BbipawuBanusi [IpH NPOrpaMMHPOBAHHH YPOXKAHHOCTH He-
06GXONHMO YYHTHIBATL KPHTHYECKHe NepPHOABl Y pacTeHHI
710 OTHOLIEHHIO K BJjare, 3/1€MEHTaM MHHEDPaJbHOIO IHTa-
uus Tak, Hanpumep, y BCeX KyJbTYPHBIX DacTeHHil KpH-
THYECKHH MepPHOA MO OTHOLIeHHIO K (ochOpy NpHXOAMTCS
Ha paHHHe ¢a3bl pa3BuTHA, M €CAH B 3TOT NEPHOA pacTre-
HHUS, HCLITBIBAIOT Pe3KHit HelocTaToK docdopa, To B Gonee
1I031KKi MepHoA obecneuene pacTeHHit HOCHOPOM He JHK-
suanpyer $hocdopHOro roNoAaHHS M OTPHUATENBHO CKa3Hl-
Baercst Ha (POPMHPOBAHHH YPOKas.

Ulecroil npunyun cOCTOHT B pa3paboTKe CHCTEMH! y06-
peHns ¢ yueToM 3({EKTHBHOrO IJIOLOPOAMS HOUBEI H MO-
TpeGHOCTH pACTeHHI B NHTAaTeJbHBIX BemecTBax, obecne-
YHBAIOWKX TOJYYEHHE 3AMNAHHPOBAHHOTO YPOXKAs BHICO-
KOro KavectBa

YmoGpenuss — MOIHEIE (akTop TNOBGHILERHS ypoxKaii-
HOCTH CeJbCKOXO3sificTBeHHBIX Ky/ibTyp CHcTema ymoGpe-
HHSL JOMMKHA CTPOHTHCSA C YYETOM HeNPEpEIBHOTO MOBHIlle-
HHSl MAOAOPOAHST TMOYBH M OXDAHBI OKpyKaiowell cpeibl.
Tpn paspaboTke CHCTEMB! yAOGDeHHs HEOGXOAMMO 3HAThb
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KOJMMUECTBO 5]EMEHTOB MHTAHWS, HAyulee Ha (OPMHPOBa-
HHe eMHHIB TPOAYKIUUH, CONEPIKAHHE SMEMEHTOB MHTa-
HHA B T0YBe, KOI(DQHUHEHTH HCNOJb3OBAHUS IJEMEHTOB
THTaHHs K3 TOYBBl K YHOOPeHHH, CPOKH H cnocobsl BHece-
HUA yRoGpeHult ¢ yyeToMm OcoGeHHOCTeH TNOCTYIJIeHHS MH-
TaTe/bHLIX BelllecTB B pasHbie (asbi PasBHTHS DacTeHHi

Cedomoil npuryun TPOTPAMMHPOBAHHS  YPOXKANHOCTH
3aKMIOYACTCS B Pa3pabOTKe KOMILIEKCA arPOTEXHHUECKHX
MepOnpHSATHI, MCXOAs U3 TPeGOBaHHH KyJbTYpsl (copra).
Cucrema 06paBoTky mouBbl (rayGuHa, CPOKH, CHOCOGH)
ROMKHA OBITL TaKoH, YTOGH AJsi Pa3BHTHSI KOPHEBOH CHC-
TeMbl ObUIH co3aaHEl HanGojee GarONpUATHBIE YCJIOBHS
HeHPaBH.}IbHO ycTaHOBJeHHass HOpMa BbiCceBa, HapylleHHe
l‘.l_lys“HH 3ajeNIKH CeMsH, HeCBOeBpeMeHHHﬁ oceB Bceraa
TPHBOAAT K TOJYUEHHIO H3PEKEHHBIX TOCEBOB H DPe3KOMY
CHHJKEHINIO YDOXKaeB

Bocomoil npunyun cocTOMT B TOM, YTOGLI B OPOLIAEMOM
3ewaenen ofecneunTh pacreHus BOJO# B ONTHMAJbHOM
KOJNHYeCcTBe, a‘Ha 60\‘2])8 HCXOAHTb H3 C/IOXKHBUIUXCHA KJH-
MAaTHUECKHX YCJIOBHI

3a nocsiefHiie TOAB HAaKOMMeH GOJBLION 3KCrepuMeH-
TaNbHbI MaTepHaa Mo BOAONOTPEGJeHHIO PAa3JHUHEIX CeJb-
CKOXOS}!ﬁCTBeHHb{X KyJabTyp, BbISIBJIEHBI onrtuManbHas
BJIQXKHOCTb MOYBBLl /5 HOPMAJbHOTO PasBHTHS pac'relmﬁ,
K03 GUUHEHTE BOAONOTPebIeH s Pa3AHUNbIX KyabTyp Bee
3TO JaeT BO3MOXHOCTb MO-HAYYHOMY NMOZOHATH K pexuMam
‘OPOULIEHHs I10CEBOB

Jins  GOMBUIMHCTBA  CeJIbCKOXO3SCTBEHHBIX pacTeHHit
ONTHMaJbHAasi BAAXKHOCTb NOUBHl — 65—809% OT HamveHb-
wleft BJIAroeMKOCTH MOUBBI

B yc/I0BHSX HEOPOWIAEMOTO 3eMJeflenus BOAHBIE pe-
JKHM NOYBBI OMpEJe/sOT Ha OCHOBE LAHHBIX METEOPOJOTH-
4ecKHX CTAHUUi H C YYeTOM 5TOTO PACCUHTHBAIOT YPOBEHb
ypoxaiiHoctH XOTs TOrOAHBIE YCHOBHsi GYAYT HempemeHHO
CKa3LIBaThCSl HA YPOBHE YDOXKaNHOCTH, TeM He VeHee pac-
YeTHBIH MeTOZ ee OnpelejeHHs naeT BO3MOXKHOCTb Mpa-
BHJIBHO HCINOJIB30BATh 5(QQEKTHBHOE MJIOAOPOLHE MOUBH H
npuMeHeRHe yAOGpeHHit

e6ATOLY NpUHYUN COCTOHT B TOM, YTOGH OGECHeuHTh

BLpAlllUBaHHe 3J0DPOBbLIX DACTEHHH, HCKJIOUHTH OTpHIA-
TeJlbHOe BJHsIHHe BpefnTeseli n GonesHell Ha POCT, pasBu-
THe W ypoxKail b ce. HCTBEHHBIX KYJBTYP

Tlosryuenne BHICOKHX, YCTOHUHBBLIX YPOXaeB HEBO3MOXK-
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HO Ge3 pa3paGOTKM KOMIJIeKca Mep no 3allure pacTeHuit
oT BpeauTeJeli, Gonesneii H COPIAKOB.

Hecsaroui npunyun TpeyeT COOTBETCTBYIOUIHX SKCIepH-
MEHTaMbHBIX JaHHBIX, Hemoabsosanns OBM M MaTemarh-
YecKOro anmaparta, KOTOpblii MO3BOJHT HauGojee TOUHO
ONpeenTb ONTUMANbHEI BapHaHT KOMIUIEKCa —Mepo-
NPUATHIE

Tlepsbie NATh NPHUHUHMNOB NPOTPAMMHPOBAHHS YPOXKAEB
TpeaHa3HaueH ! AJIs ONPeAeNeH s IOTEHIIMANBHOMO yPOKas,
OCTaJibHble MATb MPEACTABJAIOT CXEMY PaspabOTKH TeXHO-
JIOTHH TIOJIyYeHHs POrpaMMHPYEMOro ypoxas

BoArorpaJcKuMi YUeHBIMH DPaspaGoTaHBl M NPHMeHs-
I0TCS TPH THIA MAalUHHHBWX NPOTPaMM AJs NONYYeHHs 3a-
JIAHHOTO ypOXKas MPOTHOCTHUECKAs, ONepaTHBHO-TEKyllas
H KOPPeKTHPYIollast

epsoul Tun — TPOTHOCTHYECKasi NMpPOrpaMMa ompefe-
nsieT MpeAnojiaraeMoe MM IUIaHHpyeMOe HapacTaHue Op-
raHHYeCKOf Macchl ypoxkas no sTanam opraHorenesa (da-
3av pa3BUTHA) — OT BCXOJOB [0 MNOJNHOTO CO3PeBaHHS
ypoxas

TIporHoCTHUECKYIO OUEHKY (GOPMHPOBAHHS YpOxKas Ipo-
BOAAT HA SVIEKTPOHHHIX LH(POBBIX BBHIYHCIAHTENDHMX Ma-
munax (SLIBM) no MaTeMaTHUECKH OXHIAEMBIM OTAENb-
HBIV YUMThIBaeMBIM, (aKktopaM (NOrogHble YCJIOBHA, H-
3HOJIOTHUECKHE OCOBGEHHOCTH KYJbTYPhl (COpTa), HalHuue
MHHEepaJbHbIX W OPraHHYecKHX yLOGpeHHil, MOYBeHHBe yC-
JI0BUsI JAHHON 30HBI, HAJHUHE MeXaHW3AUMH H T 1)

Pacuett npoBOAST MO AMHAMHYECKOH MOAEJH Hapacra-
HHst aBCOJIIOTHO CyXOif OpraHuveckoéft MacChl Yypoxas B
1eyeHHe BEreTAaHOHHOrO NepHoja B 3aBHCHMOCTH OT OC-
HOBHBIX yuuThiBaeMbX ¢aktopos Ilo xaxpomy srtamy op-
ranorene3a BLIUHCASIOT (GOPMHPOBAHHE ABCOMIOTHO CYXOroO
BellecTBa, MJIOWA/L JHCTbEB H JAPYrHe NOKA3aTellH, OIpe-
Aeasiioutye GopMUPOBaHHe YPOXKas, H 3aTeM CTPOAT rpadux
Xona (OPMHPOBAHHS ypoxKas, Kak 5TO NOKA3aHO Ha PH-
cyHkax 2 u 3

TporuocTuueckas OueHxka GOPMHPOBAHHS YPOXKas MO-
KeT ObITh NOCTPOEHA Ha OCHOBAHHH MAHHBIX HAYUHO-HC-
ClIefloBATENbCKHX YUPEXKAEHHI 30HH 10 XOAY (OpMHPO-
BaHHSl BBICOKHX YPOXKaeB Ce/bCKOXO3AHCTBEHHBHIX KYJib-

P

Bropoil Tun — onepaTHBHO-TeKyulasi MPOrpaMMa mnpei-
craBiser (akTHUECKH# MNpomecc HAapacTaHHs MAaccH ypo-
Jasi Mo 3TanaM opraHoreHesa (¢asaM pasBHTHs) Ha OC-
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HOBAaHHH Pa3paboTaHHOl 1
TIPHMEHACMOIl  TeXHOIOTHIT
BBIPANIHBAHHS IIPOrPAMMII-
PyeMOro ypoxas

JHas pacuera wucnonn-
3YI0T (DaKTHYECKH NOTYUeH-
Hble [alHble MO Hapacra-
HHIO Macchl ypomasi 3a
npowe1uHii 3Tan opraHo-
rencsa 3HaueHile Hapacta-
HHSL Macchl ypoxmad 3aBi-
CHT OT MOrOAHWX yeaopmii — Puc 2 Jiunawika navoniems cy-
H MOJKET 3HAUNTENBHO OT- AOTO BEWECTBA O3IHMOH MuCHiibl
JIHYATBCS OT 3HAYEHIH MPO-
FHOCTHYECKOf MPOrpaMumel

= re &
© 3R QN S8

Npupocr uromaiae, 1720

>

7 46 810 1277 B
Gannot

Pacuernsie  swavennst S
ONepaTHBHO-TeKyleH mpo- T, 4
rpaMMBl  KOHTpOTHpyioTes XL
«TPOGHBIM ~ CHOMOM», uTo &7
no3Bossier onpenenHTs hak- Tz |
THYECKO® HapacTamie Mac-  § pE—f
Cbl_ypOXKas 1 HVeTh ome- 3 —
pariBHylo CBOAKY O CO- & sl
CTOAAIHI T0CeBOB B Ji060e '§ ¢ < S
speut s 2§ 0
Tperuil Tun — KOppeK- § 58 § 8§55
THpyiomas mporpamya = & § 8588
TpPUMEHSCTCST B Cay4asX  pye 3 Hynawnka  niomain
PacXOMAEHHA NaHULIX Ha WCTLCB O3MMOI NureILtLE

TOM HJIII HIIOM 3Tane opra-
HoreHe3a ((asel pasBHTHA) NO (OPMHPOBAHMIO YpO.Kas,
TIpenycMaTpHBAeMOIO  NIPOFHOCTHYECKOIl  Ipo1pammoil  u
dakTiyeckH MOAYyyaeMOoro no OmepaTHBRO-reKkymefi npo-
rpaMmve OHa HeOGXOAHMA 115 ONEPaTHBHOTO KOPPEKTHPO-
BaHHs (momMpaBOK) ypoxas

B cayuae pacxoxaenns (ceime 10%)  daxTauccku
(opmupyIOllerocs ypoxas € 3apaHee PACCUHTAHHBIM Ha
KaXOM 5Tafle OPraHCTeHe3a arpoOHOM JOJIKEH HCMOJb30-
BaTh NpHEM AarpoOTEXHHKH, HAauboJee ROCTYNHH B naH-
HBIX yCJOBHAX, 4TOOH! JHKBHAMPOBATL PACXOIKAEHNS B (op-
MHDOBAHHII ypoxKas

3—4178 13



METOAbl ONPEAENEHUSI MPOrPAMMMWPYEMON
YPOXXAWHOCTH

YPOBEHb YPOXCAMHOCTU MPU NPOTPAMMHPOBAHMU

TIporpamMupoBanKe ypOKaiHOCTH HaulHaeTcss ¢ 060c-
HOBaHHs BeJHYHHBI BO3MOXKHOTO ypoxas, Ha KOT0le‘:l
HeOGXOJMMO OpDHeHTHPOBaThCs. Ypoxaii dopmupyercs B
nponecce GorocunTe3a. YpOBeHb ypOKailHOCTH 3aBHCHT OT
6HOOrHUeChHX CBOIICTB KYJBTYPH HJH COPTA, KOJHYECTBA
npuxoxa PAP, Ko/aiyecTBa 3.1eVMEHTOB MITAHHS B NOUBe,
YPOBHSI arpOTeXHIkll H METeOPOJOrivecKix yCJIOBIli"l

Tlpu mporpavuHpoOBalin ypozxast JI060i CenbeKoX0asiil-
CTBEHIIOH KyAbTYPH OOLIMHO ONpPENeNsioT TPH YPOBHs YpO-
xauHocTH 1) moTeHunadpubiit ypoxait (IIY) — no mpm-
xofly (porocunTeTuuecK: aKTHBHON pajHauui, 2) AefcTBH-
TeJBHO BO3VOKHBIL ypoxadl (JIBY) — mno Guoxamvars-
YEeCKHM MOKasaTedsizt I YCJIOBIsiM B,larooﬁecneqeuuocm;
3) ypoxait B nmpoussoacrse (YII) — ypoBeHb ypoxaiiHo-
CTH, nOJIy‘laeMblf:l B IpOH3BOJACTBE

Ilorenyuanvrolii ypoxca (I1Y) — 370  TeOpeTHUeCKH
BO3MOXKHBIH MaKCHMaJbHbl# ypoxkKal, KOTOPHI MOXKHO MO-
JYUHTb B HAEAIbIBI¥ METEOPOJOrIUeCKHX YCIOBHAX (10-
CTaToOYHO BOJBI, TemnJa, CBET&) OH 3aBHCHT OT npuxona
Q@AP u NOTeHUMANBHON NPOAYKTHBHOCTH KYJBTYPH HJIH
copra

Hedicreurersno ozmogceili yposcati (ABY) — 310

AbHBIE YpOXKali, PHIl MOXKeT OHTh NOJyueH
TNpH peanbHbHX CpelHeMHOTr0/IETHHX KJIHMAaTHUeCKHX YCJ0-
Buax Ha ocnoBanun 0GOGLIEHHSI Pe3yAbTATOB MHOrOJET-
uux ombitoB X I'. ToomuHr ormeuaer, uro IBY cocras-
asier 60—80% IV

Onpenenenne JIBY wacTo HasmBAOT H IPOrHO3HPOBA-
HueM ypoxaiinoctu ITpornosupoBanue ypoxxaiHOCTH C yue-
TOM arpOXHMHUECKHX NOKasaTelell MOUBB ¥ DECypcoB Op-
TaHHYeCKUX H MHHepaNbHBIX ynoGpeHmii JeTaJbHo paspa-
Gorano axagemuxom T. H. Kynaxosckoit u Haumio mmpo-
Koe mp BEHHOE HCTIO. B Benopyccuu.

Ypoowaii 6 npoussodcree (YII) 3HAUHTEJHHO HHUKE
JABY 310 obmscusercss TeM, yro PAP u mereoposoruue-
CKHe YCJOBHS MaKCHMAadbHO He HCHOJB3YIOTCA A $Op-
MHDOBaHHMSI YPOKasi, IIPHUHHBI 3TOr0 — HeyROBJETBOPH-
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TeabHBI NPOrHO3 MOrOAbI, HEAOCTATKH B arpoTeXHUKe H
opraHHsaiii NPOM3BOACTBA, Hamuuke GolesHeli, BpemnTe-
Jefi ¥ COPHSIKOB B N0CEBAX CENBCKOXO3AHCTBEINBIX KyIbTYp
OcHoBHas 3aja4a MPOrpaMMUPOBAHHs yPOXKAes — IPH-
6mnkenne YII x IBY u IIBY x I1Y Tlporpammuposanne
ypOXKaeB AOMKHO ObiTb HAMPABNEHO K  OCYIIECTBJEHHIO
caenyiownx nepexogos YII-IBY—IIY [as srtoro ne-
06GXOAMMO NPOBECTH MEPONPHATHS MO YAYYLIEHHIO COrjia-
COBAHHOCTH NOTPe6HOCTelt pacTeHHH ¢ YCAOBUAMH BHeuwHeil
Cpejbl, PH 3TOM CACAYeT HVeTh B BHAY H SKOHOMHHYECKYIO
3(hhEKTHBHOCTb HCI0NB30BAIHBIX MEPOMPHSATHI
KauectBO NporpaMMHpOBaHHs ypoKas B NPOH3BOACTBE
CreflyeT OLENHBATL He 10 aGCOMOTHOMY 3HAUEHHIO moay-
YEHHOrO ypoXas, a 1o pasuoctu mexay JABY u ¥II dra
PasHOCTb ABJACTCA BEJHYHHON ypOXKas, HEAOMOIYIaevoro
H3-32 HeTIOJHOr0 HCMOJIb30BAHHS MOTEHUHATBHBX BO3VOXK-
HOCTEfi MOBBIWEHNS YPOKas DPHEKTHBHOCTb NPOrpaMMH-
POBAHHsI ypoxkas TeM Bbillle, 4eM Melblie PasHOCTb MeK1y
BY u VII, T e wMenblue Hefo60p ypoxas B Haeaibhom
cayuae YII gomken Guith pasen [JBY

ATIbHOW ™
no A KM A PAAMALMM

WsBecrno, yro 90—959% cyxoil Guovaccel pacTeHHil co-
CTaBJAIOT OpraHnyecKue BellecTsa, ofpasyiouiuecs B Mpo-
uecce ¢orochHTesa. [109TOMY OCHOBHOH TyTb MOBBIIIEHHS
YPOXKANAOCTH — TNOBHILUEHHe (DOTOCHHTETHYECKOH NPOAYK-
THBHOCTH pac'remm U Takxe KOSE‘)C})HL{HEHTOB HCMONb30Ba-
HUs conHeuno# paanauud  POTOCHHTETHUECKH aKTHBHAS
paanauns (®PAP) — yacTb COHEUHON pajHauMH ¢ ATHHOM
Bosn B mpedenax 0,38—0,71 MKM, NpHHHMAIOUIHX ydJacTHe
B ¢ortocunTe3e .

l'lpn ONTHMaJbHOM MOYBEHHOM THITaHHH pacrenm“l 1
arpotexuuxe kosdduuneHt monesnoro geficteus (KITH)
npuxoaseli ®AP L1 3epPHOBBIX KyJAbTYD MOMKET ZOCTH-
rath 4,5—5% B cpeaneM Kaxablii KHJIOTPaMM CyXOif Op-
FaHKHYeCKOil MacCHl aKKyMYJIHPYeT 4 THIC KKaJ SHeprHH

Tlpu pacuere noTeHUHANbHOH YPOKAKHOCTH MO MPUXOLY
GOTOCHHTETHUECKH AKTHBHOH PagHamHH MOJL3YIOTCH (HOp-
Mmyaoft A A Huuunoposuua

2Qospk )

Yonon= Toog



rae Yenon — OHOTOrHUECKAs YPOKAMHOCTh aGCOMOTHO CyXoH pacTH-
TeabHOH Macchl, T/ra, EQgap — KoamuecTBO mpuxoismeii ®AP 3a
TePHOA BereTauHH Ky/bTyphl B JIaHHOH 30He, MJipA_KKauafra, K — 3a-
n ®AP, %, g — KomH-
YecTBO SHEPrHH, BBIAETAeMOe NPH CHKHFAaHHH | Kr CYXOro BellecTsa
Guomaccsl, Kkaj/kr, 10 — 1ia nepesoaa B T

Hanpumep, moceBaMn siuMeHs 3anporpaMvHpOBaHO yc-
Bouth 3% @PAP 3a mepuoa Beretauun B ycaoBHsx Moc-
KOBCKOA ~ 06nacTH Ha 1[OCeBH  sYMeNs  NMPHXORUTCS
2,0 ymapa xkas/ra. Toraa

2 10° 3
Y= {500 10r =18 T/ra

W3 obuweit Macch ypoxas s9MeHs HAa AOJIO 3ePHA NPH-
XOLHTCsE OKOJO 45%, TakuM 06pasoM, BBIXOL €ro cocra-
But 6,95 t/ra CuegoBarensno, npuxox ®AP B Hacrosiiee
Bpeviss He OrpaHHYHBAeT MOJIyueHHe BBICOKOI ypO)KaﬁHOC'H/I.

TaxuM 06pasoM, ONpeNeJHB WHPOTY MECTOHAXOKAEHHS
XO?-SIﬁCTBa, MOXKIIO pacCYHTaTh MaKCHMaTbHO BO3MOXKHYIO
ypoxaitnoets Huske npuBeieHa Guosoruueckast ypoxai-
HoCTh npH 5%-HoM nenonbsoBanun PAP (taba 1)

1 Cymma aKTHBHOA Ha Pa3HBIX
reorpaduuecknx muporax (mo Kaiowosy, 1977)

Boawowmnan
Teorpaduueckasn Tpixox AP, 5% Boamoxcmoro Guonoruueckas
wHpoTa, rpas MDA KKl ra npuxoRa Mak - | yponcainocts,
T/ra
0—10 9—6 450—300 11375
10—20 8—5 400—250 100—62
20—30 7—4,8 350—24
3040 4,8—3,2 240—160 60—40
40—50 3,2—2,0 160—1 40—25
50—60 22—18 110--90 27—23
80—70 2,0-1,2 100—60 25—15

Beanunus npuxoasmeii ®AP oueHb cHABHO pasinya-
I0TCH Ha TEPPHTOPUH B 3aBHCHMOCTH OT AJHHBI Bereraiik-
OHHOTO NMePHOAA, YTO H OOYCTOBJHBAET PA3HOE KOJIHUECTBO
BO3VIOXKHOrO HakorieHus Guomacest Ho wu stm  croms
GodibliiHe 3HayeHHa He TNpelesibHB, TaK Kak TeOpeTHUeCKH
BO3MOXKeH KOadduuuent ucnonbsoBanus PAP — 6—8%
H Bolue MakcliviadbHble ypOXKaH, PacCYHTAHHbE NO KO3~
Guunenty ucnosbsoBaHus PAP, MOKHO TNOAYUMTb MpH
ONTHMANbLHOM COUETAHHH BOAHOrO, NMHTATENBHOTO H BO3-
JAYUIHOTO PEeXXUMOB, TpH 3TOM B pPa3/JHYHBIX 30HAX CTpaHh
daxTopbl, OrpaHMUKBAlOIHE NPOAYKTHBHOCTb PacCTeHHit,
MOTyT GBITh Pa3/IHUHBIMH.
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© AENC

no BHAI’OOBECI‘IE"IEHHOCYM NOCEBOB

VpoBeHb ypoxKaeB H HaMeuaeMbili KOMILIEKC arporex-
HHUECKHX MEPONPHATHH AJS MX NOCTHKEHHS B 3HAUHTENb-
1Ol Mepe 3aBHCAT OT BJ1arooGecneyeHHOCTH NOCEBOB H HC-
TIOJMb30BAHHSI MMM BJAark B TeYeHHE BereTaguoOHHOro ne-
proga.

BnarooGecrneueHHOCTh MOCEBOB PacCUMTHBAIOT 1O (GoOp-
Myne

W+P
K=, @
rae K — snarooGecncuennocts; W — 3amac npoayKTHBHOK BiarH B
€Jloe TMOYBEl /i Nepeji NMOCEBOM APOBHIX KYJbTYP HiH BO3OGHOBJeHHEM
BereTallHd O3HMBIX, MM, P — CyMMa OCajkoB 3a BereTalHOHHHIl me-
PHOAL KyabTyphl, MM, E — cyMMapHoe BOAONOTpeGieHHe pacTenuii, pas-
Hoe 0,65 = ﬁ, MM (mo A M Amnarvesy)

Cymmapuoe BogomoTpeGiienne (m3/ra) (pacxoa BOLHI
Ha HCMapeHue TMOYBOH W Ha TPAHCMHPAUMIO) ONPeAeTSIOT
no Qopmy.e

E=K;N, (3)
rae N — 1/ra, Ky — BOONOTPE6 TeHHs,
M oma 11 ypoxasn ( + c no
BbI)

B opomlaeMoOM  3eMJleflelHH H B 30H€ AOCTATOUHOrO
YBAAKHEHUST BOSMOKHYIO YPOXKAIHOCTb MOMKHO NPHGIH3H-
Te/bHO ONpeienaTh MO CpeaHeMHorogerHeii BaarooGecrme-
YEeHHOCTH TNOCeBOB TaK, eC/IH B TMepBOM arpokJiiMarHye-
ckoM paitoHe MockoBckoii ofnacTH  3a Trox  Belajaer
650 MM OcankoB, a HEMPOH3BOAUTE/bHbIE PACXOABI HA CTOK
H HCMapeHue C NOBEPXHOCTH IOYBH cocTaBjsioT 30%
(195 MM), TO KOIMUECTBO MPOAYKTHBHOM BOABL AJs pacre-
unft 6yner pasno 455 MM, man 4550,0 1/ra Toraa Bos-
MOXKHAs yPOXKaifiHOCTh CYXOrO BemecTBA Yy O3MMON IIe-
HAUBL TpH  Ko3dduuuente Bomonorpebnenns 400 Gyper
coctaBisaTts 4500,0 T/ra 400=11,4 1/ra

Kosnyectso cpeaneMHOrOJIeTHHX OCamKOB 1 KO3hdu-
UHEHT CTOKA yTOulsioT B Gamxkalimeli or xossiicrsa arpo-
Meteoposiornueckofi cranuun Tlpu otcyrersmn stix °nai-
HBIX TIpHGJH3HTELHO BO3MOXHYIO ypoxaimocts ¥ (i/ra)
OIpefensiioT TaK .

Y=100(W+P) : Ky 4)
17



Maccy aGcomotHoli cyxolf GHOMAcCH NepeBOAAT Ha
cTaHAapTHYIO BaaxHocts (14%) mo dopmyne

(5)
e X — npu BaamnocTH, 1/ra,
A — ypomzﬁuocn aBCOJIIOTHO CyXOro aeluec-raa T/ra, Be — cran-
AapTHAs BAANKHOCTb, %

B nawewm cayvae ypoxaiinocts GuoMacchi 03uMOJi miie-
HHUbI PH CTAHAAPTHOH BJaxkHOCTH cocTaBuT 11,4 86X
X100=13,25 t/ra Ecau yuectb, 4To B GuOMAcCe O3NMON
TUIEHHUbl COOTHOIIEHHe 3epHa K cosome cocrasiser 1 1,5,
TO BeposiTHas ypoxailHocTb 3epHa 5,3 T/ra H CONOMBI —
7,95 1/ra

Cpesee COOTHOLIEHHE OCHOBHOH IPOAYKUHM K M0GOY-
1Off y BO3J€/AbLIBAEMBIX COPTOB 3EPHOBEIX KYJBTYP COCTaB-
asier y osumoit muwennusl 1 1,5, sumenss — 1 1,1, oBca —

1,3

Kospdnunent BogonorpeGienust B 3aBHCHMOCTH OT MO-
FOMHBIX YCMOBHIl, MJIOJOPONHS MOYBH, CHCTEMbI YAOOPEHHS
H ApYTUX q)al('ropon MOXKeT 3HAUHTEJNbHO H3MEHAThCS

B roasl ¢ HeJOCTATOUHBIM KOJHMUECTBOM OCA[KOB BJiara
pacxoayercsi 0COGEHHO HeMpPOAYKTHBIO ArpOTeXHHYeCKHMH
npueMaMu B onpeﬂenennoﬁ Mepe BO3MOXKHO COKPaTHTh He-
npousBo}m‘reanuﬂ pacxoa 3a cueT TPaBHJIBHOrO MpHve-
HEHHs OpraHuH4yeCcKHX H MHHepaJbHBIX yﬂoﬁpeuuﬁ, OonTH-

2 K KyabTy|
(Ka) mas paiiowoB esponeiickoii wacti Heueprosemnoii souni PCOCP,
M3/t cyxoit Guomacch (no Kaiomosy, 1977)

Xapaxrep roaa

Kyastypa

Baasusit cpemuit sacymmpmii
OsuMas NeRHna 375—450 450—500 500—525
O3sumasn poxb 400—425 425—450 450—550
SpoBas mueHHIA 350—400 400—465 435—500
Slumenn 375—425 435—500 470—530
Bec 435—480 500—550 530—590
KyKypysa (seqrenas mac-
174—250 250350 350—406
Ka prodens 167—300 450—500 550—659
BeKna 240300 310—350 350—400
240—250 300—310 370—380
Mucronemue TpaBHl
(ceno) 500—550 600—650 700—750
Mmorosetnite TpaBhl
(nacr6uiua) 125—140 150—165 175—190
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MaJbHOM TyCTOlbl CTOSIHHS pacTewiii 1  CO3AATh IR
TMOCEBOB .IyYLN'i BOAHbLIl Pe:XKHM, CHH3NTh KOI(GONIIEHT
BOAOMOTpeGIeHH s

Koadpuunent BoAONMOTpPeG/IeHHs HMeET BaxHoe 3ilaue-
HHe NpH pacueTe yPOBHs BO3MOMKHON YPO:KafHOCTH

Jas Heueprosemuo#t 30HB HauGofee XxapaxTepHbl cle-
Ayonte Ko3((UUUEHTH BOAOMOTPeGIEHHST OCHOBHLIX IO-
JIeBBIX KyabTyp (Tabu

Ha pasubix monsx omHoro u TOro e Xo3aiictBa 9TH
k03buLLenTH MOTYT Ko.eGaTbCsi B 3HAUHTENbHBIX TIpe-
zenax, X HeOGXOAUMO YTOUHATh Ha GJMMKAHIWIMX ONBITHBIX
CTAHIUAX 1l B HAyYHO-NCCHEJOBATETbCKHX YUPENKIECHHAX, &
TaKKe YYNTHIBATH KOJHYECTBO OCALAKOB B KaxIOM XO3sii-
crse Bce 5TO MO3BOMMT MOBBICHTL TOYHOCTH pacuera ypos-
IS ypoxaiiHoCTH CelbCKOXO03AHCTBEHHBIX KYABTYP

YpoxafinocTs OcHOBHOH mnpoaykunmn ¥, (u/ra) mpH
CTaHAapTHOH BaaxHocTH Be onpenensior no gopumy.e

___1002(W4P)

Vo= KuS(106—B.) * ®
rile § — CyMMa COCTaBHBIX COOTHOUIEHHH OCHOBHOW MPOAYKUMH K mo-
GouHol, y o3umof mwennust S=1 1,5, nin 2,5 uactu

Axagemuk M C IllatnioB npepsnaraer AefCTBHTENBHO
BO3MOKHBI Ypoxaii GHOMAcCHl 1O BJIAr00GeCHeyeHHOCTH
paccuuThHBaTh N0 caenyomell hopmyie

14
nBy=-%%, @
»

rae W — 3sanaci nmpoayktuBHO# Bjard, MM, Ky — Kosduuent so-
ZonoTpeGietHst

B raGuuime 3 TPHBEACHHI BEJHUMHbI BOSMOKHBIX YPO-
3KaeB OCHOBHBIX TMOJIEBHIX KyJbTyp Aas MockoBckoit o6na-
3 BoaMoxHas YpOXKa#HOCTb MOMEBHX KYJbTYp, paccuuranias

no 3amacaM OpORyKTHBHOH Baarn (1/ra) (mo Uyxumny,
Tlenexosy, 1981)

) Tepnono o
Osumas mueHHua 5,0—5,5 4,0—45 3,035
Qaumas poxb 4,5—5,0 3,56—4,0 2,0—3,0
Sumens 5,5—6,0 ,5—5,0 3,5—4,0
Osec 4,5—5,5 3,5—4,5 2,56—3,5
Kaprodens 30,0—35,0 25,0—27,5 22,5—25,0
Kopmosasi ceexna 55,0—60,0 50,0—52,5 47,5-50,0



CTH, PACCUMTAHHBIX TO CPeRAHEMHOroJieTHei BiarooGecre-
UEHHOCTH.

Pacuers ypoxaiiHocTn mo BaarooGec TH CJe-
AyeT BeCTH NMDHMEHHTeIbHO K KOHKperTHOl oGuacti, paiio-
HY M XO3AfICTBY C YYCTOM MECTIIBIX arpOMeTeOpOJOTHUCCKHX
yeaoBui

Z o YPOXAWHOCTH
no sxoruap

CymectByer TecHas CBS3b MEXIY MPHXONOM COTHCYHO!
pajanaunu, Kos(GQHUHEHTOM CKPHITOH TEmJIOTH HClapeHHs
1 HeOGXOAMVBIM KOJHUECTBOM BOABI, HAa OCHOBAHIN KOTO-
POl MOXKHO PaCCUHTATh BeJHYHHY ypOKas

Coaneunasi paguauus, BAarooGecneyeHHOCTb H MOYBEH-
Hble YCJOBHS COCTABJSIOT eIHHBUA KOMILIEKC IO BIHSHHIO
na BeaHunHy ypoxas A M PsGunkoB Npeanoxu1 ¢op-
MYy, KOTOpasi MO3BOJSET OMpPeleiHTh NPOAYKTHBIOCTH
¢uToMacehi

WT.

Ko= =z > (8)
rie K, — OHOrHapoTepMHyecKuit MOTeHUHAT WPOIYKTHBHOCTH, Gaui,
W — 3anac npoaykTHBHOH BaarH, MM, 36 — uMCIO JeKax B roiy, R —
PalHALHOHHEI GanaHc 3a ator nepuon (kkan/cm?), Tv — meprol
Beretauni (1eKas)

OcHoBHble TOKa3aTe/d, BXOAsUlie B 3Ty  opmyay,
HaXoiaT B COOPHHKAX «ArpokaiMaTHYeCKle pecypesi»,

BHIyImeHHble THIpoMe-

o TEOH3JaTOM, H JJISl Kax-

130] JI0T0  KOHKDETHOro cJy-

S 4asi  ONpeAelsioT 10-
3 TeHI{HaJbHble KAUMAaTH-
9 YecKHE  BO3MOKHOCTH
N

MECTHOCTH B (OpMHPO-
BaHHI ypoxkaep Guo-
MacCHl,

Hanpumep, B Moc-

Lyxue Bew
£

8

’;’ L | KOBCKOIl 06mactn moce-
§ .88 i §fa8 B BBl O3MMON  IILEHHIbI
SSEIT NSRS MMEIOT 3amac mpoxyK-
D&e & ¥ T5SESS THBHOH BJary 420 M,

Puc 4 TumporepMuuecknii noren- pannauyonnui  Ganasnc
UHal MPOAYKTHBHOCTH (hHTOMACCH 33 MepPHOX BereTauuu
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cocrapiaseT 25,5 Kkaj/cm?, 4HCJIO JeKaJ OT BECEHHEro OT-
pacraHus Jo cospesanus 10

Tloacrasus 5TH 3HauenHs B dopmyay (8), moayunm

420 10 :
Kp= 36 255 =4,5 Gamna

Paccuntas Gaan mpoxykTHBHOCTH (HTOMAccH mo rpa-
uKy, HaXOAHM BEJHUHHY GHOJIOrHYECKOH Macchl, KOTOpas
cocraBaser 11,5 t/ra, npu Baaxuocth 14%-—13,11 T1/ra,
TIpH COOTHOWIEHHH 3epHa K cojome 1 1,5 ypoxaitHocTs
3epHa cocraBHT 5,24 T/ra (puc 4)

AENC o YPOXAMHOCTH
MO KAYECTBEHHOM OLEHKE MOYBbI

YpoxkaitHocTs M060# CebCKOXO3SHCTBEHHON KY/ABTY Db
HAXOJUTCH B TPAMON KOPPENAHH C arpOXHMHUECKHMH H
arpodH3NYECKHMH CBOMCTBAMH INIOYBBI, XOTS HAOLAA MOXKET
ObTb K OGpaTHAas KOPPeNsAlHS. YPOxKaHHOCTb 3HAUHTENb-
HO TIOBBILIAETCS N0 Mepe IPHOIHKEHHS arpoXHMHUECKHX
nokasaTesiel NMOUBB K ONTHMAJMbHEIM (HefTpanbHas KHC-
JIOTHOCTb TOYBBI, JOCTATOYHOE COAEPXaHHe Tywyca, HajH-
uHe MOABHKHBIX popm ¢ocdopa, Kaaus).

4 Wkana Pl nousst (Bg)
(110 Cemenosy, 1970)
Conepxa- Banast Gountera
pH | e POs 3
Nr Ha spomsc | oamwas | Mworo- Kopmoniie
100 | seprosbie | poss zetame [kapTodens | Kopme-
nousk TpaBui naonst

10
45 102—020 42—46 38—42 40—44 4246 18—22

10 4246  42—46 48—52 46—50 28—32
4,5—5,0 10—20 50—54 58—62 62—66 50—54 32—36
20

10

5,0—6,5 10—020 66—70 70—74 82—86 5862 44—48
2
10

6,5 102—020 74—78 66—70 86—90 54—58 44—48

Pacuer neficTBUTeNIbHO BOSMOXHOH YpOXKafHOCTH MOX-
HO BecTH mo dopmye
IBY=bBn}LlsuK, 9
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rae JIBY — neiicTBHTENbHO BO3MOXHAA ypOXKaiiHOCTh, T/ra, By — 6o-
HuTer moyBH, 6ann, Ilg, — ypoxkaiiHas lewa Gaana mOMBH, KT,
K — nonp: i Ha arp CBOMiCTBA TOUBH

DBonuter mammu cienyer 6path NO AaHHHIM GOHHTH-
POBKH TIOYB x03fifictBa B KauecTBe mpHMepa MOXHO NpH-
BECTH LIKa/Jy GOHHTHPOBKH AEPHOBO-MOA3ONHCTON CYIMMHH-
cToii mouBH, paspaGorannoii B A CemenoBeM (TaGn 4).

VYpoxalinyio ueny Gajjia NaulHu ONPefeNsioT AAs KOH-
KPeTHBIX YCJIOBHH 30Hbl TIyTeM CTATHCTHYECKOIO aHali3a
JaHHBIX YPOXKaiiHOCTH MO KaXAoi KyJbType BesycioBHo,
nenra Gajsia MamMX 3aBHCHT OT YPOBHs IJIOAOPOMIIS [0Y-
Bbl, €e ArPOXHMHYECKHX Il arpopH3HYECKHX CBOHCTB

5 Ypoxaiinas uesa 6asia nawH4, K& NPOAYKuwH Ha 1 Gaan (Hs.)

Jleproso noxsonnctan nowsa

Kywmypa e ne
eten | ghamon | cumen | necsanon | EREE,
Ja ke [Ha Mopere
Osnvias poxn 33 36 33 30 44
Ogsitviasn nuwenna 36 23 34 25 36
Slumens 39 35 38 25 43
Osec 33 30 30 28 35
Kaprogeas 260 245 250 240 262

Tonpasounsie kod(hhuuneHTs K ueHe Ganna nawux
Ha arpoxwmHueckue csoiictBa mounsi (K) nmpu conepwanun K:0
14,1—16,0 mr na 100" r nousw (no Kawowosy, 1977)

Conepxande P-Os Mr na 100 r nousst

ol s | = ° >
° = ° e s £

e L ! ! 2

ERERS = | = & = B

45 085 087 091 095 097 099 1,00 101
451—4,7 90 092 0,96 1,00 1,02 105 105 1,06
47149 094 096 1,00 1,04 106 1,08 1,09  LI0
4,91—5.1 098 100 10t 1,03 LI0 Lz L3 L4
511—53 102 104 108 112 LIt L6 L7 118
531—55 105 107 LIl 115 117 L9 120 121
5,51—57 108 110 L4 118 120 122 1,23 1,24
571—59 110 112 116 120 122 24 Q25 126
>59 L12 114 118 122 1,24 126 127 1,28

Mpimep pacuera JIBY suvens mo KauecTBeHHOii OllCHKe [OYBBI
Toysa aepnoBo-noasodctas cyraniucras, pH=48, P,Os — 18,3 wr

22



ua 100 r nousw, K;O — 14 mr ua 100 r nouss (cM Taba 4, 5, 6)
JIBY=52 39-1,09= 22! T/ra

Pl JaHHEX arpoXWMIMECKHX CBOAICTBAX MONBLI 6e3  BHeceHHst
YAOOPLIHii MOKHO MOJMYUHTH YPOXKaAifHOCTL stuMeHst 2,21 1/ra

Lleua Ga/yla NallHH ~ MOXeT H3MEHATbes OT arpo'rex-
HHKH ueM GoJee COBeplUIeHHa INpUMeHsAeMas arpoTexXHH-
Ka M Bbille €e YpOoBeHb, TeM BbIllIe Gyne'r ueHa Gamia
NOYBBI

TMonpasounbie Koa¢hdULHEHTE TIPH APYrHX TOKas3aTensx
Kzo MOXHO B3fITb B KC]’IPGBO‘IHHKQ no Mnporpavuiiposa-
mno ypoxaes» (M K Kawomos — M Pocceapxosusaar,
1977)

0 YPOM.
NO KOAMYECTBY BHOCHMbIX YAOBPEHWMA

HeenenoBanns akagemnka T H  Kyaaxosewoii noka-
3a77H, 4TO B 30HE JOCTATOUIIOrO YBJAXKHEHHS TPH BBIOJIHE-
HIl HEOGXOAMMOr0 KOMIIeKca —arpoTeXHHUeCKHX — Mepo-
npuATHi ypoXalHOCTh B OCHOBHOM Ofpejessercs CBOHCT-
BAMI TIOYBBl H KOJHYECTBOM BHOCHMBIX ODraHHYeCKHX H
MIHEPaJbHBIX YHOOpeHuii 3Hasi HOPMbI BHecelHs yH06-
peHitii M HX OKYNaewocTb, MOXHO JOCTAaTOYHO TOUHO pac-
CYHTATh BeJNHYHHY HNefCTBHTENBHO BO3MOXKHOH  ypoxKaii-
nocrnn Pacuer Bejercs mo caeayomei gopyyne

IBY =BulleuK + MuyOsy+ dopOop, (10)

e [y — HOPMa MHHepafbHbiX yAoOpeHui, kr 4 B Ha | ra, Ony —
‘OKYNaewocTh MHlHepaJbHEIX YXoGpenHii, K& NpoayKuun ua 1 ra asora,
docpopa u kaamus, Iop — HOpMa OpraHmueck”x  ymoGpemnit T/ra,

it ocHosHoIl MPOAYK-

QOop — OKY T opr
unn, kr/1, ABY, By, Lgn 0 K — xantt B dopayse 9

Taknm o6pasoM, pacyer JeHCTBITENbHO BO3MOXHOH
ypO)KﬂﬁHOCTH MOXHO BECTH pas/jHYHBIMII MeTO1a\MH B xo-
3qficTBaX LeIecoo6pa3sHo MPOBECTH pacueT AekCTBHTENBbHO
BO3MOXKHOIO ypoxasi H CpPaBHHTb ero ¢ Q)al('rmeckum H
TIpH PAcCXOXKAGHHH BBISIBHTb MPHYHHBI €r0 CHHXKENHS, yCTpa-
HHTb HX H llOﬁHBaTbCﬁ HEYKJIOHHOrO IOBbIIIEHHS YPOBHs
ypo)KaﬁHocm, HpHGJIH)Kaﬁ ero K ﬂeﬁCTBHTeﬂbHO BO3MVOXK-~
HOMY.
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8 Hcnomkaosaie MHTATeNHBIX BEUIECTB MHHEPANLHMX YROGpeHMit
M HaBo3a B TOJ BHCCEHHS YNOGPeHWid Ha AEPHOBO-TOAOANCTOH NOuBE
(no Katovosy, 1977)

Ti5 minepanbibi

o mane ot | Mo wmos &
N P.O, K:O N PO, KO
Oanvian mure-
Hiua 44—85 13—35 30—75 20—30 30—50 50—70
Slposan muse-
HItUa 45—75 15—35 5585 20—25 25—40 50—60
Poxb o3nvas 51 32 67 20—30 30—50 50—70
80 27 74 20—25 25—40 50—60
Suviens 60—65 20—22 60—70 20—25 25—40 50—55
Topoy 50—80 30—40 70—80 — — -
Kykypysa
(3epHo) 80 35 90 30—40 45—50 65—70
Kvkypysa

60 20 80  30—35 40—45 60—65
Kapropens 40—95 15—25 50—85 25—30 35--40 50—70
Kopuosbie kop-

11016l 50—60 20—25 50—60 30—40 45—50 60—70
Kreeep mroson 75—90  30—40 7590 — - -

Crenyer yUHTHIBATH H TO, UTO OPraHHyeckHe yAOOPeHHs
0Ka3BIBAIOT NOC/AeACHCTBHE, T € NOBHIIAIOT YPOXKAHHOCTB
NOCIENYIOUWHX KyAbTYp NOCAE €ero BHeceHus Tak, B CpeR-
Hem 3a 3 rofa B ceBooGOpOTe H3 HABO3a pacTellus MOTYT
uenonb3osats 50—65% asora, 50—70% docdopa 1 65—
90% kaans (taba 9)

9 u BEWECTB W3
H opransueckux ypoGpemmii, % (o Kaiowosy, 1977)
| Tasos
Pox wiccena |
3 00pein 2| 3 °
‘ [+] s
[epsbit 80—90 20—25 70 25 30 50
Bropoir - 20—25 20 20 25 20
Tperni — 20—25 10 10 10 15
HersepTuiit - 20—25 - - - -

Beicokite Hopyibl ¢y lepdocdata n KaaniiHON COMH TaK-
e MOBHIIAOT YPOxailHOCTh BTOPO# H TpeTbell KyabTypht
Tocie X BIIECEHHs, a a30THble YAOGPeHIiss HCNOAb3YIOTCS
1epBoll KyJbTYpoil

Kospuuuentsl HENonb3oBaHis NHTATEJbHBIX BelleCTB
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H3 MHHEpAIbIIbIX YAOGPEeNHiA B 3HAUHTETBHON Mepe 3aBH-
car oT cnocoba nX BHecenHs Tak, MpH JOKa/bHOM BHece-
HHH MHHEPATbNBIX YAOGDeHHH 3HAUHTEIBHO MNOBHILIAETCS
HCTOMb30BANIIE MHTATETBHBIX BeUleCTB M0 CPaBHEHHIO C
pas6pocubivt (Tabn 10)

10 BeulecTs M3 ypoGpenuii

pactenusmu ropoxa, % (mo Uyxuuny, Ilenexosy, 1981)

Cioco6 mnecenus y.100penuit N P.0. | KO
Bpasbpoc NeP20Ki20 30,2 8,0 11,8
Jlokaabiio \geP1aoKizo uepes 22 cw 562 127 219
Jlokaabio NusPiosKies -+ B psLakn npi no-

ceBe \isPisKis 78,5 153 .4
11 AMTATEMLHIX M3 NOYBM H MUHEDA TLHBIX
yRo6pewhii Ha pepuoBo-noAsoaucToii mouse (no Kaioviosy, 1977)

2 Biioc Menoisaosano
£ | Coacpmnren | nuratetsioro by
Z 5 now BeatecTsa Btneers, %
2 Kita < s
Kyasripa | g B MR
E F|% |2z |2 e |z £
2| = ClZ_ 28 |7 128 _|¢§ o
Plerl e |EzlEizliaiinis |
ElgE| g |02 lagg|~glagegl gy | 2z
Osnmas N 11,0 330 1290 61,1 147 679 185
nuenina  P.Os 7.8 234 457 126 275 289 54
20 1,9 357 794 414 82 380 11,6
Suvens 102 306 1139 771 60 368 252
P,0s 75 235 498 122 200 376 52
K0 145 435 767 548 35 21,9 12,6
Osec N\ 87 261 1100 715 60 385 274
P05 50 150 485 7,5 200 410 50
.0 187 561 928 70,7 35 22,1 126
Kapropear N 9,6 288 1075 657 65 418 228
P05 10,0 300 499 156 210 343 52
K0 214 642 1955 1400 88 558 21,8
Kopvwosass N 82 216 147 6 103 746 205
cBeKna P.Os 30 29) 431 50
K0 18t 88 59,9 22,1
Muoroter- N 9,2 159 51,2 184
nne tpase P:O5 9.1 9% 154 50
K;0 12,7 20 138 168
Kykypysa N 90 04205 111
Ha cunoc P05 10,0 76 82 40
K:0 7 88 303 126
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Taxum 06pasoM, Mbl pacnosaraem AeHCTBEHIBIM CPej-
CTBOM TMOBBIIICHHS KO(DOHIUHEHTOB HCINOJIb30BAHHA NHTA-
TENbHBIN 3JIeMEHTOB yHOOpenuil, KOTOpHe B 3HAUHTEIbLHOH
CTeneili MOTyT BapbHPOBATh B 3aBHCHMOCTH OT BJIAXKHOCTH
H KHCJIOTHOCTH TIOYBH, cnocoGa BHecenHs yROGpenuit

HauGonee tounbie KO>(Q@HUHEHTH HCNONb3OBAHHA TH-
TATEJBHBIX BEUIECTB IOJAY4AlOT NPH NPOBEJEHHH IOJEBHIX
ONBITOB 1S KaXJOH KOHKPETHOH NOYBH (KYJbTYPH, yua-
crxa) Tlpn sTOM 11€0GXOAHMO HMETb AaHHBE IO CONep-
XKAHNIO MATATE/bHBIX BEUIECTB B NOYBE IeEpell NOCeBOM H
nocie yGOPKH KYIbTYpH, O BHIHOCE THTAaTeJbHbIX BEILECTB
BBIDAlIEHHBIM YDPOXCAEM, B TOM UHCJe H3 3allacoB MOYBBE
M BHecellibix ynoGpenuit B rabanue 11 npusegens neoG-
XOMiMble MOKa3are.l AJs pacyera Kod(P(HIHEHTOB HCIOMb-
sopanisi NPK i cavin KoahbuunenTs!

B npon3soncTBeHILIX YCAOBHSX HCNOJIb30BaHHE pacre-
uusvn NPK 13 mousst u ynoGpenuit onpenensior pasHbiMu
MeTOfaMil  BBIYHCAEHHEM BBIHOCA NHTATEJNBHBIX BELLECTB
ypoxkaem Ha HeGOJBIIMX ydacTKax Ge3 BHeceHHst ynoGpe-
uuft 1 npuGaBkoii ypoxkas IpH BHeCeHHH yAoGpenuit
B nepsoM cayuae paccunTHBAOT KO3((HUHEHT HCIOMB3O-
BaHHA OCHOBHBIX J1€VCHTOB IHTAHHs H3 ECTECTBENHBIX 3a-
1acoB TOYBB, BO BTOPOM — H3 BHECEHHBIX yA0Gpen:it.
Jas pacuera HCMOMB3YOT GOPMY B

Ka=100 -2 (1) w Ky=100 Bo2- | (12)

Oy

ric Ay — nO3(OHUUHEHT HCNOTH3OBAHHS MHTATENbHBIX SJEMEHTOB M3
no4sut, %, Bsy — BEIHOC NHTAaTeNLHOrO BelllecTBA € YpOXKaeM Ha
yuactke 6e3 yaoGpemuii, Kr/ra, Cy — COZepKaHHe NMHTAaTeTbHOIO Be-
iectBa B nouse (fOKa3aTenb haprorpaMMbl ymHoxaior Ha 30), krira,
Ky — Ko3(HUHEHT HCIOJb3OBaHHSA MHTATENLHOTO 3JEMEHTa H3 yA06-
pennil, %, Bup — BbHOC 3JemeHTa NHTaH#sA c npubaskoil  ypoxas,
Krjra, lly — 103a MHTaTeJIbHOTO BEULeCTBA B y106penHH, wr/ra

CNOCOBbl ONMPEARENEHHA ONTUMANbHBIX HOPM
BHECEHMA YAOBPEHMH HA NNAHMPYEMYIO YPOXARHOCTb

OnpejesieHde ONTHMA/JbHBIX HOPM BHeceHHs YAODGpenHit
Ha NUIaHMPYeVibli YpoXKall 3aHHMaeT LeHTPaJbHOE MEETo B
CeNbCKOX03AHCTBeHION NPaKTHKe, TAK KaK C 3THM CBA33HO
nonyuenue Gojiee BHICOKHX H YCTOHYMBHIX YPOXKaeB

B ocHoBe onpeje/ieHHst ONTHMAJNBHBIX HOPM YROBpeHuit
JIeXKHT GajaHCOBbIl METOA pacyera MO KaXIOMY SJEMEHTY
TIHTAHHS,
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Meroasl pacyeta ONTHMAJBHBIX HODM ymoGpenuit yc-
JIOBHO NOAPa3NeNsoT Ha 4 rpynmb

1) pacuer HOpm BHeceHHs Ha 3alJAHHPOBAHHYIO Ypo-
KalHOCTh 0 BBIHOCY MHTATEeJbHBIX BEIIECTB C yuyeToM 3¢-
$enTIBHOTO TIONOPOMHA TIOYBH H HCNOMB30BAlNA HX H3
BHOCHMBIX ynoGpeHHi,

2) pacyer HOpDM BHECEHHsi Ha IUIAHHpyeMylo NpHGaBKy,
KOrja H3BeCTHa YPOXaHHOCTb Ge3 BHeCeHHs yHoGpeHuit
(T e 3a cyeT 5HRKTHBHOrO IJIOXOPOAHSA TIOUBHI),

3) pacuer HOpM BHeceHHsi VAOOpeuHii no noxasarensm
TIepBOfi M BTOPOH TPYMIsl, HO C yd4eToM JaibHefiiiero mno-
BHIIEHHsA MJIOXOPOAHS MOUBHL (T e Ges yueTa mociefedi-
CTBIS BHOCHMBIX YAOODEHHI M MOXHHUBHBIX OCTATKOB),

4) pacuer HOpM NO GaJJIbHOH OLEHKe MOYBEI, lLieHe Ofl-
#HOro Gasnla B MPOXYKIHH ONpeNeNeHHOH KyJbTYphl H BO3-
MOXHO{i mpHGaBKH OT ynoGpeHnu

HaiGoee M0CTYNHBIE H TOYHBI METOA pacuera HOPM
BHeCeHHst yAoGpeniii — Metod no seiHocy NPK ypoxasivu
€ yueToM KO3(GHUHEHTOB HCMOJb30BAHHS MHTATEIbHBIX
BEILECTB 3 TNOYBHI 1l BHOCHMBIX yAoGpennii Cxema pacye-
Ta 1O ©3HMOil MiIenHue NpHBeieHa B Tabinue 12

12 PacueT HOpM BHeCeHWsi yAOGpeHHil Ha 3amIaHHPOBaHHYIO
ypoxaiinocts o3umoii muwenuust (5,3 T sepHa ¢ 1 ra)

Mokasarens | N P:0s K0
BHKOCHTCS ¢ ypoxaeM, Kr/ra 172 61 106 -
Ymeerca B MAaXOTHOM cJ0e MOYBEL
mr/100 10 9w 11
xrfra 300 270 330
% MCTOAL30BAHHA W3 IOUBE 25 10 15
Byaer ueno/b30BaHO H3 MOUBH, Kr/ra 75 27 42,5
TpeGyercsi BHECTH C MHHEPaJbHbIMH
YAoSBReHHSAMH, Krira . 97 34 56,5
Mcnoabsosanne n3 ynoGpenuii, % 60 25 60
Heo0XxeAHMO BHECTH Ha NJAHHPYEMYIO
YPOMANHOCTE € YUETOM  HCIIONB30-
BaHEA W3 yROGpeHufi, Kr/ra 162 136 942
JleficTByiomee Hayano MHHEpaNBHHX
yrepemuii, % 34 19 40
KoaugecTBo MHHEPANbHLIX yAOGPeHHit,
KOTe@Oe CJICNYeT BHECTH B TyKax,
ufra 48 72 24
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PACYET HOPM BHECEHMS Y OBPEHMH
HA NAAHMPYEMYIO MPUBABKY YPOXAMHOCTH

Mpu pacuere 1opM Bilecenns yaoGpeunii Ha mianupye-
My10 npHGaBRy ypoAas YUMTHIBAIOT YpOKaill B cpeHeM 3a
3—5 net, KOTOPHI MOXKHO NO.JYUHTH TPH XOpolueil arpo-
TexHHKe 6e3 ynoGpenuii

Onpenentis HCXOAHYIO BEMHUHIY YpoOXasi, COOTBETCT-
BYIOUIYIO TIOJ0POANIO 3TOrO y4acTKa, BbIYATAIOT ee H3
3anJ aHHPOBaHHOro ypoxkas J[lanee Bce pacyeThl BeAYT Ha
3amadipoBalllyio MpHGaBKY ypoxas C Y4YeToM BBIHOCA
NPK 11 Ko3(pdhuunentos HENoIb30BaliHA MHTATe]bHBIX Be-
LeCTB PACTEHHAMH 3 BIOCHMBIX TYKOB

Pacuer 1opv BHecenns yao0peuuii na mnaanipyemyio
TipiGaBry ypokaiHiocTH NpHBOAMTCS B Tabauue 13

13 DPacuer morpeGHocin B ynoGpennax no swisocy NPK maannpyemod
NpUGABKO yPOKAHHOCTH 03UMON MilleHNWL!
Ha JEePHOBO-NION3ONHCTON MouBe

Tonasateas N P.0s ‘ KO
TMpuvepbii BhiHOC Ha | W ypoxas oc-
HOBHOf MDOAYKIMH, K& 325 1,15 20
Buisoc mpuGabioii ypoxas, Kr/ra 97,5 345 60,0

Koo(pdHUUEHT HCHOTB30BAHHS THTATE T~
HHX BEECTD H3 MHHEDAIBHLY Y100

peunit b mepawii rog, % 60 25 60
HeoGXOMMMO BHECTH  NITATOTBHMX —Be- )

utects, Krjra 1625 138 100
CozlepiaKHe MHTATCIbHAIN BEWCCTB, TYKH 34 19 40
KOJIMeCTBO MHHEPANBHLIX yAOGpeiitf, KO-

TOpOg CEAYeT BHECTH B TYKAX, W/ra 48 73 25

wanne 530 vra i

KY'““YPEI Ha NOASX 6e3 Y’IOG])LHHH cpeanss sa 3 ropa, 2,30 Tra, naaHupye-

5 npuSaska ypoxaiinoctu 3,00 1

PACYET HOPM BHECEHMA YQOBPEHMA
NO BANABHOK OLEHKE NOYBbLI N

Pacuer Hopw BHeceHHs ‘yXoGpeHHi Ha moaydenle mia-
HUpYyeMoil ypoxainocTH no 6anjbHON OlEHKe MOYBE OCHO-
Bail Ha OGecmeyeHHH pacTeHHWH d.JeMenTaMH nuranus 3a
CyeT MOYBEHHBIX 3aNacoB H BHOCHMBIX yRoGpemiii 3itas
6a1 nammn M eHy 64nna, MOXHO PAacCuMTaTh ypoiKaii-
HYCTh, hOTOpasi OymeT modydyena 3a cyeT 3(peKTHBHOrO
MJOA0POHSA TOYBE BBIUHTAIOT 3Ty BEIHYHIY OT 3aniaHi-
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pOBaHHON YPOKAHHOCTH W BCE pacueThl BEAyT Kak M Ha
nJIaHIPYeMyIo ypoxKaiiinocTh

Pacuer Hopw BHeceHHs YHOGpeHufi Ha mJanupyeuyio
ypoxafiHoeTb N0 6alibHOl OLEHKe NOUBH NPUBOAHTCA B
Tab.liue 14

14 Pacuer HopM BHeceHus yaoGpeHmii na 3anaaKypoBaHHYIO

YPOXAIHOCT: 03UMOH NUEHHUM MO G 1IBHON OLeHKe
RePHOBO-NOA30IUCTOM CYTAHIIMCTONH TOUBH

Mokazatens N P:Os l KO
BbiHOC Ha 1 T OCHOBHOH MPOAYKLIH, K& 32,5 11,5 20,0
BuiHOC mpHGABKOIi YPOAAHHOCTH, Kr/ra 97,5 345 69
KoshdHiuHeHT — HCNONb30BaNHS [HTATe b~
HbI\ BCIIECTB H3 YAOGPEHIil 60 25 60
Heo6X01uvo  BHECTH IHTATeTbHLIX B
ecTs, Krira 162,5 138 100
GonepiKanhe TMNTAaTeJbHBIA  BELICCTB B
Tyxay, % 34 19 40
Josa BHeceHHs MHHepambHLX yIoGpennit
B TyKa\, u/ra 48 73 25

Meuanue Ilnanupyemas vpowaunocts 53 1T/ra  Gaan nawnm 58,
uesa Gaina nammu 36 Kk NPOAYKWAR ua | Gain, nompavoumii Kospuuent
 uewe Ganna maunm 1,09, yDOMAHOCTh 3a CueT NIOROPOMHS nouss 230 T/ra,
npubaska, KoTopas CyAeT MoAyueHa 3a CHeT Buecenwn ynoSpemud, 300 7/ra

Jlnst Gonee TouHOro OmpejeseHist 0PV BHecels yA06-
peHuii TpH NJAHHPOBAHHH YPOXKAMHOCTH HX pacyer peKo-
MeHJyeTcsl BecTH ABYMf cnocoGamu -— 6aJaHCOBHIM H Ha
nIaHHpyeMylo pHGABKy ypoxas CpaBHHBAf MoJydelHble
pesyJabTaThi, MOXKHO GoJee TOUHO ONpPENeJHTb HOPMBI BHe-
ceHns ynoGpeHuil Ha 3ajanHbi ypoxai

BUOJIOTUYECKHUE U ATPOTEXHUYECKUE
DAKTOPBI MOJIYYEHUS 3ANIJIAHUPOBAHHON
YPO)XKANHOCTHU

ONTUMMU3ALMA NPOLECCOB DOTOCUHIEIA

Ypoxait .i1060fi CeTbCKOXO3ANCTBEHHOM KYAbTyphl $op-
Mupyercst B mpomecce dotocintesa [l nonyueHHs Bhl-
COKHX ypOKaeB HEOOXOXHMO CO3/laTh NMOCEBbl ONTHMATbHOH
CTPYKTYpBI, HaHGoJee MOJIHO MOIMIOWAIOWHE H HCMOb3YI0-
mHe cosneunylo pagnaniio OCHOBIBIVMH Opralavii moro-
meHNA COJIHEYHOH SHEpruH sBamioTeA JHeTh  loatowy
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HeoOXOMHMO CO3/aBaTh INOCEBBl C ONTHMAJbHOI NJONIALBIC
atcthe  Kak NpH HegocTaTOYHOM, Tak H NPH H3JIHMIIHE
pa3puTOil naoluamu JaHCTbeB HabIIOfAeTCs CHHXKEHNE lc-
0.1b30BaHIIS COMIEYHON SHEPrHH

Uceaegosannsivu A A Huuunoposuua nokasaiio, uto
BO3pacTaHHe MIOMAAK JAHCTBEB A0 35—40 THC M%/ra cBf-
3310 CO 3HAUNTENbHBIM IOBHILIEHHEM KO3(¢uunenta mno-
TJIOUICHIIS COJHEUHON pajHawiH, IPH AabHEHLIeM yBesH-
YeHHII MIOHAANH JHCTOBOM TOBEPXHOCTH — HCIOJb30BAHHE
SHePIHH TOBLILIACTCS HE3HAUHTEIbHO DTO a0 OCHOBAHHE
clieqaTh BBIBOA, YTO ONTHMA/BHOM CTPYKTYpPOi 06/1ajaloT
Te MOCEBEl, B KOTOPBIX MJIOAAb JHCTbeB OBICTPO BO3pac-
Taer o 40 THIC \/ra M MO BO3VOXKHOCTH JOATO COXpaHs-
ercd 11a 5TOV YPOBHe B AKTHBHOM COCTOSIIIH, B KOHIe
BereTaiill 3HAaYHTEIRHO YMEHbUIZETCS HAH NMOAHOCTBIO OT-
MHpaeT, 0TAABast HaKOIIeHHble MJIACTHUECKHE BelleCTBA pe-
TPORYKTHBHBIV OpraiaM, T e XO3AHCTBCHHO LEHIIOf YacTH
ypoxas

Mmuorumn Hec1el0BaHHAMU TIOKa3aHO, YTO ypoxail GHo-
Macchl HAXOAMTCH B TpPAMOH 3aBHCIMOCTH OT M.IOMIANW
JucTheB B nammx ombitax Hanﬁonee BbICOKas YpoXKaii-
HOCTb 3epHa O3HMON mueHHuB — 5,2—5,6 t/ra, spoBoit
nuwennus — 4,0—4,5 1/ra GblH nonyqeuu NpH MJIOMARH
JHCTBEB COOTBETCTBEHHO 47—55 u 45—50 thic M%ra Ho
HMeTb 3HAUHTE/NbHbE Pa3Mephl MJIOLIAMI JIHCTbEB elile Ie-
JIOCTAaTOYHO, HYXHO, YTOOBI JHMCTOBas NOBEPXHOCTb (HOp-
MHPOBaJach GHICTPO H BO3MOXHO AOJIFO aKTHBHO (DYHKLHO-
HHPOBaNa, T € (OTOCHUTETHYECKNH NOTEHLHAN NOIKEH
GBiTb BEICOKIW

@orocunrernyeckuit morenunan (@I1) xapaxrepusyer
BO3MOKHOCTb HMCIOJIb30OBAHHS AJs (POTOCHHTE3A COMHEUHOMH
PajiHallii  TIOCEBAMH  CEJIbCKOXO3SIICTBEIHBIX KYJAbTYDP B
TeyeHHe BeTeTalMH M BHIPAXKAETCH HHTErPAMbHON MIO-
1ajplo JIHCTOBOM NMOBEPXHOCTH pacTenuii (m%/ra) B mpo-
JIOMACeHHe TIePHOla aKTHBHOK paboTsl anctbes OH 06bear-
HfeT JBa MOKasaTels FKJOWAAb JHCTheB H BpeMst HX
paGoTel PaccyHTHBAKOT (OTOCHHTETHYECKIH NOTEHLHA IO
dopmyne

on( Byt (BT s )

rie ®I1 — dorocunreTHuecknii notenuuan, Tec Mjra, a, J, Jo.
Jl; — naowans MHCTbeB B Hawale u KoHie mepuona, thic M?/ra, T —
TIPORO/KHTENBHOCT: NePHOAE, AH.
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DorocHITETHYECKHI MOTeHI AN sABJseTcs 0606uaomum
noKasareseM, XapaKTepH3YIOWUM 3(hdexTHBHOCT, HeficT-
Bl BCeX IIDHEMOB TEXHOJOIHH BO3JeJbIBaHHA CeJIbCKOXO-
asiticrBeHnol KyasTypl  PIT MoXer GbiTh PasiHYHBIM Y
KYJAbTYp H COPTOB pasuoii ¢xopocnesocTd Yrtobbl mepefitit
K ONpejiesleHHIO BO3MOXKHOTO ypoOXKasi MPH ONPeAeJeHHOM
®I1, HeO6XOAMMO 3HATh YHCTYIO NPOAYKTHBHOCTb (POTOCHH-
Te3a (YIIP) UIIP — xoaiuecTBO aGCOMIOTHO CYXOro Be-
mecTBa, CHHTe3upyeMoro 1 M2 JHCTOBOi NOBEPXHOCTH 3a
CyTKH

YHCTylo MPOIYKTHBHOCTS (POTOCHHTE3A ONPEAENSIOT 1O
dopmyae

B:— B

e = 57, » (14)
2

rae YIP — uncran npoAyKTHBHOCTH oTocHHTe3a, /M2 cyT, By, B, —
abcomoTno Cyxasi Macca ypoxas B KOHUE Il Hauajse mepHoja ompee-
newms

OG6biyHO B MPOAYKTHBHO paboraiomux nocebax UIT@
nocruraer 5—7 r/m?-cyt Tlpu rtakoii npoayktusrocTH (o-
TOCHHTe3a, JJs NOJYYeHHs GHOJIOTHYECKOH YpoxkaHHOCTH
13,0—15,0 1/ra, KoTOpasi GYyAET COOTBETCTBOBATH ypoxai-
HOCTH O3uMOH mieHHust 5,0—5,5 T/ra, Heo6XoAUMO, UTOGE!
noces o3uMoli nuennus nvea GIT 2,2—2,4 man M%/ra gu.

Tnomany mucrosoii nosepxuoctn u ®IT 3aBuesiT or
uHCa PACTeHWii M PasMepoB IVIOWIAAH JHCTbEB KaxJOre
H3 HHX, NO3TOMY CyMMapHasi NJOLlajnb JIHCTHEB onpeness-
ercs l‘yCTOTOi'I CTOSIHAS pacreuuﬁ H CTENeHbIO HX pPa3BHTHSA.
3anaHHpPOBaHHBIX YPOXKAEB CeNbCKOXOBSHCTBEHHBIX KyJlb-
TYP MOXHO JOCTHYS JIHIUb NPH (OPMHPOBAHHH ONTHMAJb-
HOH TJIOIAAHM JIHCTbEB, MAaKCHMaJbHOM M  3(p(heKTHBHOM
HCNOJb30BAHHH DPACTEHHAMH COJIHEYHO#H Ppaananun Il.’lﬂ
YBeJIHUEHHs YPOXKAHHOCTH DACTEHHI HeO6XOAUMO NOBHILATH
X (OTOCHHTETHYECKYIO aKTHBHOCT: W KOS(OHLUHEHT HC-
TI0JIb30BAHAA MNPOAYKTOB q)OTOCHHT€33 AJIsT CO3JaHHSI XO-
SAACTBEHHO UEHHOM YacTH ypoxas

TlpoBenenue (HTOMETPHYECKHX H3MePeHHH B ToceBax,
1iCIONb30BAHHE MHOrOJIETHHX JaHHBIX rocynapcmeuﬂor"r
COPTOCETH, HAYYHBIX yqpe)KAeHnﬁ H COOTBETCTBYIOLLlHE pac-
YeThl NO3BOJIAT B KOHEYHOM CuUeTe CO31aTh MNOCEBbI, Mpea-
CTaBJsolIne «HJleaJIbHY10» ¢01‘ocnmemqeckylo cucremy,
HCIoNb3yeMyIo ¢ HanGoJblueil 5peKTHBHOCTLIO Gaaronpy-
SATHBIE YCMOBHS )15 YOPMUPOBAHNSA BLICOKOH ypOXKaHHOCTIL.
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Tax, HanpuMep, NS O3HMOM NIICHHLB B ONbITax Ka-
<enpsr pacrennesoscta TCXA oxma Tthicsiua (OTOCHHTe-
THYECKOro NMOTEHIHANa B ONTHMAJbHBEIX NOCeBAX 06pasyer
2,2—2,4 xr sepua B atOoM cayuae Aas (pOpMHPOBaHIIsS
YPOXKalHOCTH O3WMOH meHuusl B 5,3 1/ra HeoGXoaHMO B
TEUYeHHe BECEHHe-JeTHEro INepHOAa BereTallni CHOPMHPO-
BaTh (DOTOCHHTETHYECKHH NoTenumuan 2410 Teic M2/ra gH

st sT0TO Npexae Beero HeoGXOAUMO oGecneuntsh Hop-
MifpoBaliHe ONTHMAJbHOM JIHCTOBOH NOBEPXHOCTH pacTeHHit
40—50 Teic M? Ha | ra u QyHKUHOHHPOBaHHe ee Kak (o-
TOCHHTE3HDYIOlIeHl CHCTEMB B TEYeHHE JITENbHOTO Bpe-
MCHIt

A A HuyumOpOBHY NMPeAJONKHA ONTHMAbIbE IPaPHKH
dopMHpOBaHIs IJOMALK JHCTbeB 1 (OTOCHHTETHYECKOrO
NOTeHUHasaa 1Js pacTeHnil ¢ pasJuyHON IJIHHOM Berera-
LHOHHOIO NepHoaa

Cxopocnenbie KyJbTypel Il COPTa A0.XKHb GBICTPO Ha-
pamuBath niomans auctbes Ha 30-i genb mocae moss-
JeHHsl  BCXOJIOB  MJIOMAZb JIHCTbEB JO/KIA HOCTHrath
30 Teic M%/ra, a HauboJbliasi naowans B 40 Thic M%/ra —
Ha  50-f  gmenp  QOTOCHHTeTHUeCKHHi  NOTeHUHA] —
2w m¥ra aH

PacTenns ¢ JAMHHHBIM TIEpPHOAOM Bererailiil MJollaib
JUHCTBEB  HApalMBalOT — Mefnensee — na  30-H  1eHb
15 toic M%/ra, Ha 70-it mewb — 50 Thic W%/ra doTocuHTe-
THYCCKHI NOTeHUHan — 2,5 MaH vié/ra a0

Jas osnvoil muleHHnsl B HeuepHoseMmHol 30He anHa-
MiiKa (QOPMHPOBAHHS TWIOMWAMAN JHCTBEB AOJKHA HATH
TPHVEPHO CaAeyIOUHM 06pa3oM B (pase BECEHHEro Kyiue-
mis — 20 Teic M?/ra, Bbixofa B TPyGKy — 40 Teic M/ra,
Koaomennst — 50—60 Teic M%/ra, MOJIOWHOH crmenocTii —
40 Teic M%/ra W Hayana BOCKOBOK cnesocTH — 20 TeC w%ra
Taxoit rpagux nossoaut B Teyenne 90-—95 nmeil B Becen-
He-JIeTHIOW BEreTannio cOpMHPOBATL y O3NMOM MiICHHIb!
(OTOCHHTETHYECKNH NOTeHUHad OKoao 2,0 wiaH M2ra aH

Onnaxo Ansi ofecrneyenisi BBICOKOH ~ MPOAYKTHBHOCTH
TIOCEBOB 11€06AOUMO He TOJBKO CHOPMIIPOBATH ONTHMATb-
Hbil N0 pasviepaM I JJHTETHIOCTH PaGoThl (GOTOCHHTETI
ueckHil anmnapart, Ho W oGecneunTh HauGoJee MONHOE HC-
TI0.1b30BaHie NPORYKTOB (OTOCHNTE3a AAst POPMHUPOBANHS
X03sICTBEHHO LEHHOH 4acTH ypoxas

Pemrenne Bcex 3THX BONMPOCOB MO ONTHMH3ALHH NPO-
neccos (OTOCHHTE3a TECHO CBSI3aHO ¢ BHIGOpOM HalGodee
TIPOLYKTHBHOIO J/Isi IaHHOM 30MBI 1 XO3sCTBa cOpTa
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CpaBHHTe/IbHbIE JaHHBIE O TMOKA3aTeNsX (OTOCHHTETH-
YeCKOl HEATEebHOCTH MOCEBOB O3MMON NMUICHHIM, MOJYYeH-
nple Ha Kadenpe pacrenneBosctsa TCXA, mnokasbiBaioT,
4TO hoTOCHNUTETHYECKHIT NOTeluuan y copra MupoxoBckas
jobunefinas ieckonbko Buiule, uyev y Muponosckoii 808
(raba

15 XapakTepHCTHKa COPTOB 031MOfi MiEHHUBl NO (OTOCHHTETHUECKOM
"

(o namumv Kadenps pacreniesogctsa TCXA)

V1o
Mo | boto wan
wazb e npoyx | Ypowait HoeTs,

Copr dery | veesmn | SRIG, | Y hoc Kxos ("7

notci o 5 towac i, (epex-

muc | owen eirca [ g usis 2
woa [ eyt ro
wra an Sy

MupoHoschas 808 383 2,30 474 10,91 0,457 4,99
Muporosckas 1061-
Jtefinas 40,3 2,4 4,89 11,78 0,443 5,26

Takum o6pasov, Aas ycioBhil Mockosckoit  06JacTi
Haibonee MPOAYKTHBHLIM COPTOM O3HMOH NIUCHHILB OKa-
3anace MuponoBckas ioGuieiinasi, ofecneynBaioniasi Mo~
JlyyeHHe 3anporpaMMHpPOBaNHOro ypoxas B 530 T/ia

CTPYKTYPA NMOCEBOB NMNAHUPYEMOWN YPOXAWHOCTH

Buonoriveckoit Momennio Gyaymero ypoxas —11060it
CeNbCKOXO3SHCTBEHHON KYJNBTYPH SIBJASIETCS CTPYKIypHas
¢dopmyna, npeasoxendas M C. Capuukum CTpykTypa
Ypoxasi NMoKasbiBaeT, M3 kaKiX 3JeMEeHTOB OH CKJajabiBa-
e1cs, MPH Kakofl Joje HIX yHacTHst GOPMHPYETCs BBHICOKIH
ypoxai

Jnst miaHupOBaHHS 3a4aHIOH yPOMXKAHHOCTH HeoOXOAH-
MO OINpeJe/IHTh ONTHMAJLHbie NOKAa3aTeNlH OCHOBHBIX 3Jje-
MEHTOB CTPYKTYPH! yporxKasi, GpOpVHPOBAHHE KOTOPHIX L0.1K-
HO GBITb OGECneyeHO KOVIIJIEKCOM arpoTeXHHYeCKHX Mepo-
NpUATHH DJIEMEHTH CTPYKTYPhl YPOXKasi 3ePHOBBIX KY.Ib-
TYp (1 HX NPOM3BOAHBIE) MO XapakTepy Bo3fefic1BHA Ha
(opwvHpoBalie ypoXas YCJIOBHO CIPYIIHPOBAaHB B LIECTDH
rpynn

I OcHuosHubie 9JIEVMEHTRI, 113 KOTOPBIX CKJaJAbiBaercs 110~
Goli ypoxall uHeJIO pacTeilMii Ha eA'HIe MJIOWAAH NpI
yGopKe ypoxkasi, IPOAYKTHBHAS KYCTHCTOCTb, YHC/IO KOJIOC-
KOB B KOJIOCE, YHCJIO 3ePeH B KOJIOCKEe H KoJoce (MCT&'IKE),
Macca 1000 sepen npH cTaHpapTHOM BAaM{HOCTH ITH 37e-
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MEHTH HETOCPEJCTBEHHO BJIHSIOT Ha GHOJIOrHYECKYIO Ypo-
KaHHOCTb, KOTOPYIO MOXKHO ONPENeNHTh N0 (opmyae

PKI1A
Y 100000 * (15)

rae ¥ — GHOMOrHYeCKas ypoxa#docTh 3epHa, T/ra, P — KOMHYECTBO
pacrennit va 1 M? npu yGopke ypoxas, K — KospdHUHEHT TPOAyK-
THBHOlf KYCTHCTOCTH, I — 4HCAO 3epeH B hoJoce (NpOH3BEleHHE UHC-
212 RhOJI0CKOB B KOTOCE HA WHCAO 3epen B Kodocke), A — wacca 1000
sepew, T, 100000 — A7% nepesoza ypoxas B T/ra

[To paHHOMY NPHHIHIY MOXKeT GhITH COCTaBlIeHa CTPYK-
TypHasi QopMyJa AJs JOGOI PYNIsl CeIbCKOXO35HCTBEH-
HBIX KYJIBTYD

I1 Dnementhl, GOPMUPYIOLHE YHCAO PACTEHHH Ha efH-
Hille MIOMA M NpH y6opKe ypoxkas HOpMa BeICeBa, noje-
Basi BCXOXKECTb CEMSH, UHC/IO TepPe3MMOBABIIHX pACIreHiil
(A1 O3MMBIX KYJAbTYp), YHCAO COXPAHHBUINXCS DacTeHitil
K y6opKke, 061iasi BbIKIBAEMOCTb PACTeHi

ToneBas BcXOXeCTs — YHCIO pacTeHHit B (as3e MOMHBIX
BCXOJI0B, BBIPAXKEHHOE B MPOLEHTaX K KOJHYECTBY BBICESH-
HBIX BCXOMHX CEMSH.

- CoxpaisievocTs pacTenuit — yncao pactenuii K y6opke,
BHIPa)KEHHOE B IIPOLEHTAaX OT YHCJIa NOMHBIX BCXOZOB Ha
CIHHUIE NIOLIaLK

BbiKHBaeMOCTb pacTeHHHl — uYMCJIO pacTeHHI, coxpa-
HUBLIMXCSE K YOOpKe ypoxasi, BbIpaXKeHHOe B IPOLEHTAX K
YHCJTY BBICESTHHBIX BCXOMHX CEMSTH

III DuemeHTH, ONpefeJsiOLHe NPOAYKTHBHBI cTebile-
CTOMf Ha eIMHHIE NJOUlaAH NPH y6OpKe ypoxas uHCIO
pacTeHHil Ha pa3HbIX 3Tanax WX POCTa H PA3BUTHH H NMpH
y6opxe ypoxas, o6uias KyCTHCTOCTb, MPOAYKTHBHas Kyc-
THCTOCTD, BEDKHBA®MOCTb NPOAYKTHBHBIX crebijielf, rycrota
TIPOLYKTUBHOrO cTebJecTos

IV DiemenTsl NPOAYKTHBHOCTH KOJIOCa  (METEJKH)
YHCJIO KOJIOCKOB B KOJOCE (DA3BHTHIX H HENOPA3BHTHIX),
UHCJIO 3ePeH B KOJIOCKe, Macca 3epHa B KoJoce (Mereske)

V DjieMeHTHl H HX TNIPOH3BOAHBIE, HEOOXOKHMBIE MJIs
onpefiesieHHsT GHOJIOrHYECKOTO ypOXasi 3epHE ¥HCIAO KO-
JiocheB (MeTe/IOK) Ha eIMHHIE IVIOIAAH NpH yGOpKe ypo-
xKast, Macca 3epHa B Kojoce (MeTesKe)

Buomornyeckyio ypoxafHOCTh MOXHO ONpPeReNHTH IO
shopumyre

CB
Y= -5 (16)
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rae ¥ — 6uonormueckas )pomzﬂnocrb 3epna, T/ra, C — uHCIO MPO~
JAYKTHBHBIX (KOJIOCOHOCHBIX) crebaeit 1 M2 npn yGopke ypoxas,
B — wacca sepia B Koaoce, I, 100 — n:m nepesoja ypoxas B T/ra

VI 3SaeMentsl H HX NPOH3BOJHLIE, ONpefelsIOlIHe Bbl-
X0 3epHa (haKTHUYECKask ypoKaiHOCTh, T/Ta, ypoxKaiHOCTh
cosOMbI, T/ra, TPOUEHT BHIXOAA 3epHa B oOWeli Macce
ypoxas, NOTepd 3epHa npu yGopke ypoxas (pasuuua
Mexxay GHOMOrHyecKHM M (DaKTHYECKHM YpOXaem)

Ilpu paspaboTie TeXHOJOrMH BO3NEJBIBAHHS, I1anpas-
JICHHOM Ha ONTHVaJbHOE Pa3BHTHE KAXJOrO dJeMelTa, He-
06XOAHMO YYHTHIBATb, YTO ypoxkail QopmupyeTcs 3a cueT
Pa3JMYHBLIX 3JEMEHTOB, CTeNeHb Bb:PaXKEHHOCTH KOTOPBIX
MoxeT ObiTh pasnoii CuaaGoe pa3BHTHe OLHOrO 3JeMeHTa
CTPYKTYPhl ypoxKasi MOKeT GbiTh KOMIEHCHPOBaHO 3a cueT
apyrnx Tak Kak 37eMeHTB ypoxas (opvupyloTcs pas-
HOBDEMEHHO Ha Pa3JHYHBLIX STamax opraHorenesa, T0 AJs
JyYIero HX PasBHTHS HeOOXOAMMO  BO3JleficTBOBATH Ha
pacTeHHe B «KDHTHYECKHE» NEpPHOMB, KOrja (popvHpyloTes
Te HJIH HHBIC JIeMEeHTH CTPYKTYphI ypoxas

VPoxKaiiHOCTh CeIbCKOXO3SCTBEHHEIX KYJbTYD B 3Ha-
YUTELHOH CTeNeNH 3aBHCHT OT YHCJa PACTeHHI Ha eNHHH-
e nuoumiaan JaHHble MHOTHX HayYHO-HCCJEJOBATEbCKHX
VUpeKACHHH CBHAETENBCTBYIOT O TOM, UTO C yBeJIYEHHEM
yHesHa pacTennfi Ha eAMHHIE MJIOWAJH IO ONTHMAJbHOIO
npefesa ypoxail pacTer, NpH AajibHefilIeM NOBHIICHHH
IYCTOTHI CTOSIHHsI PACTEHHH CHHXKAeTCsi, B COOTBETCTBHH C
STHM H DEKOMEHJOBAHbl JUIS Pa3JHUYHBIX DErHOHOB OMTII-
Masbiible HOPMbI BhiCeBa ceMsiH JLsi YCJIOBHI HEHTpalb-
1pix pationios Heuey ;Hose\moﬁ 30HBI JKENaTeNbHO HVeTh
npu y6opke 400—450 paCTeHHH O3UMOIl PXH, MIEHHLbI,
oBca 1 250—350 pacrenuii auvens Ha 1 m2?

OnTtuManbHpi cre6iectoil o3umoil mmennust B Heuep-
HO3eMHOM 30He A0JKeH 6HiTh He Menee 600 NpPOAYKTHBHBIX
crebieil Ha 1 M2 Bosee rycThie NOCeBHl BO BJaXKHble FOAB
I0JIEraloT, a B 3aCyULTHBbE CHJIbHEE CTPafaloT OT Helo-
cTaTKa Baari

TIpoAyKTHBHASL KYCTHCTOCTh AJI5 O3HMOM MIICHHIN COP-
Ta MuponoBckas 106uaeiinast yauie cocrasiaser 2,0 B atom
cJyuae ONTHMalbHas IyCTOTa CTOSTHHS pacTenHii npi y6op-
xe cocraBut 300 pacrenuit Ha 1 M2 (600 2) Koueuno,
TYCTOTa CTOSHHS PACTEHHII MOXKET 3HAYHTENbHO H3MEHSTb-
Csi B 3aBHCHMOCTH OT YPOBHS arpOTeXHHKH, TIOYBEHHO-KJIH-
MaTHYECKHX yCJOBHii H HOPM BhiceBa ceMsiH UHCJ0 1po-
JYKTHBHHIX CTe0/ell 3aBHCHT M OT COPTOBHIX OcoGennocTed
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KaK npasuJo, copra ¢ BBICOKOI CTEIeHbIO KYLUIEHHS A0~
HBl HMETb MEHbUIYIO TyCTOTY cTostHus pactenii Croco6-
HOCTh K TNPOAYKTHBHOMY KYIIEHHIO SABJISETCS HE TOJbKO
HacJaeACTBEHHbIM CBOHCTBOM KyJbTYpbl H COpTa, HO B 3Ha-
YHUTENBNIOR CTEeNMeHH 3aBICHT OT YPOBHA arpoTeXHHKH X
TIOYBEHIIO-KIHMATHYECKHX yCJlOBHP“{

B yc/I0BUSIX BBICOKOrO YPOBHS arpoTeXHHKH NMpH obec-
TnevyeHHH pacTel-mﬁ B JAOCTATOYHOM KOJIHUECTBE 3JIeMEHTaAVH
TMHTaHHS ¥ BJaroi JONOJHHTENbHbIE nobern MOryT AaBaTh
1o 30—50% oT ofuiero ypoxkas 3epHa.

MMoaesas BCXO0XKeCTh H BBIXKHBAEMOCTb pacTeImﬁ OKa-
3bIBAIOT CYLIECTBEHHOE BJIHsHHE Ha TIYCTOTY CTOSIHHSI pac-
TEHVlﬁ, KOTOpasi 3HaUYHTE/JIbHO H3MEeHAeTCs OT yCJ]OBHﬂ BO3-
JlelIBIBaHAS,

HOJXQByIO BCXOXKeCTb MOXKHO NPOrHO3HPOBATHL B nabo-
PaTOpPHBIX YCJIOBHSAX. ﬂJlﬁ 3TOr0 ONpeAessAoT CHJIY pocTa
ceMsiH B COCyJaX C MOYBOH ¢ noJs, rae GyAeT npoBeleH
TOCeB ¢ COOTBETCTBYIOWEH IyGHHOH 3ajenku cevsin IIpo-
pauiuBaoT ceMeHa NPH COOTBETCTBYIOLIHX TeMMepaTypHbIX
yCJlOBHﬁX'HO MacCOBbLIM JaHHBIM rocylapCTBeHHBIX COPTO-
yuyacTKoB, MOJeBasi BCAOXKeCTb CeMSAH 3€pPHOBBIX KYJabTyp
B HeuepHoseMHO/i 30He XapakTepu3yeTCS CJELYIOLIIMH
noxkasareasMu (rabi. 16).

16 Tlonesasi BcxoXecTb cemsH (Mo AaHHBIM Kadeipo!
pactennesojicTea TCXA)

Osunsie siponbie
Tlogsoua

poxb | nwewnna |muemia | osec samens
CenepHas 63,0 64,2 69,5 714 74,1
Cesepo-3anajuas 56,8 60,5 70,0 72,5 72,5
Tpubanruiickas 72,0 73,0 74,5 82,0 81,0
3anaanas 75,8 76,4 779 82,5 84,0
Lenrpanbias 65,0 67,8 87,5 743 780
Cesepo-Bocrounas 66,0 75,0 74,0 81,6 775
Cpennge 4 69,6 72,2 773 773

BEDKHBAaEMOCTb O3HMOM DMH M IILIEHHLB COCTAaBJSET
76,1 1 69,5%, a SPOBHIX NUICHHIE,, OBCA M SYMEHT COOT-
BercTBeHHO 84,5%, 86,4% u 81,1%

JI0BO/IEHO YCTOMYHBEIM COPTOBLIM NMPH3HAKOM SABJAETCS
macca 1000 cemsH, KOTOpas He3HAUYHTEJbHO H3MEHSIETCS B
CBA3H € YPOBHS ypoxaii . O ™
Mexay ypoxa#HocTelo M Maccolr 1000 ceMm—x PasTHYHBIX
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3epHOBBIX KYJbTYD CBHIETENbCTBYIOT HAHHBIE, MOJYYCHIbE
I1 B [enncoBsiM B pesyJabTaTe 0o6paGOTKH MHOTOYHCJ]EH-
HbIX OMbITOB rOCYAAPCTBEHHOTO COPTOHCNbITAHHS (Taba 17).

17 Cosish MeXAY YpomaiHOCTsIo W Maccoi 1000 cemsn
(aanusie coproyuactkon HeuepHosewnoil 30iLi)

Huskan | Macca | Cpeunsn |Macca | Bucokas |\iacca
it 00 i [ 1000

Cenbexoxosmiier- | ypoxait 1000 ypoaait | 1000 | vpowait
BCUHAR KYABTVPA |~ HOCTh, cemsn, Hocts  [cewam | moet  fecv m
a v 1/ra i Tra T

Ounyian poxs
Oauvias nuexnna

1 25,7 2,54 274 355 290

1 386
Slposas nwewnua |

1

1

7
4
3 30,0 2,00 32,2 3,00 35,4
6 31,4 2,30 32,6 3,94 345
35 417 2,30 44,0 4,14 4338

Bec
Slunens

Taknv o6pasoM, 4TOGbI NOJNYYHTH MJIANHPYEMYIO ypO-
&aHHOCTb 03uMoOll meHnusl 5,3 T/ra, cieayer oGecneuynThb
dopmMHpOBaHHe Taxoi CTPYKTypH ypoxas B dopuyiy
(15) M C Casuukoro nozpcraejisieM HanGojee BeposTiiLie
I0Ka3aTe/Il, KOTOpble NOJyuYeHsl MpPH NPOBEACHHH MHOTrO-
JIeTHHX OMBITOB B HAYYHO-HCCJAEAOBATENBCKHX YUPEXKACHH-
X, TOCYAAPCTBEHHbIX COPTOHCIBITATENbHBIX Y4acTKax, pac-
[OJIOMEHHBIX B MAHHON 30He, W KOTOPhlE MOXHO pac-
CUHTATH

PKITIA 53 300 2 17T 386

Y= 100 000

rae 17T — 229
Tocae sToro MoXHO paccyHTaTth Maccy 3epHa B Ko.Joce
no dopmyae

B= mr\o ’ (17
rie A — wmacca 1000 sepen, /T — uncno 3epex B Kojoce
= 386229
B= == =088 1
Has nonyueHust  sami i ypoxaitocta

(5,3 t/ra) npu RaHHO crpymype 3/1eMEHTOB ypOXKast 10.1-
KHa GHITh Cjellylolas HOpMa BhiceBa

_ 10000y
Ha= grxm, (8
rae Hy — uHcrosas HopMa sBHCeBa, MIH BCXOXKHX ceMsd Ha 1 ra,

¥ — naannpyemas ypoxatinocts, T/ra, B — macca B kosoce, r, K —

T X —
pactennii, %, I, — nonesas BCXOXecTb ceMan, %
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Toacrasasist B GOPMYJTy COOTBETCTBYIONIHE NOKA3ATENH,
TIOyYHM YHCJOBYIO HOPMY BBICEBA O3HMOMN MIICHHIIES

Ho 1000053
T 0,882 695 69,6
Hcnons3yst 1aHHbIE KOHTPOJIBHO-CEMEHHOI JaBopaTopuit
TIO KayecTBYy CeMS$H, MOXHO pacCYHTaTb BeCOBYIO HOpMY
BhICeBa CeMAH
HaanMeD‘ ceMeHa 03MMOM MIIEHHIBI HVEIOT BCXOXKeCTb

=6,2 MIH BCXOXMHX CeMsiH Ha | ra

96%, ceviena OCHOBHOH KyasTypsl (umcrora) — 99,6% n
yacca 1000 cemsin cocrasisier 38,6 r
1004H
Ho= 5 » (19)
rae Hy — Becoban mopMa Beicesa, krjra, A — Macca 1000 cems, r,

Hy — uHcnOBam HOPMa BbICeBA, MJH BCXOXHX ceMaH ma 1 ra,
ToCeBHAA FOAHOCTH CEMAH,
TloceBHYI0O TOAHOCTH MOXKHO ONPEAETHTH Mo (opMyJe
B.U
nr= 00 (20)

rae Be — Bexoxects ceman, %, U — uictora cemsi, %,
_ 996 950 _or ag
nr= 26950 _g540,

Tloncrasasisi B popMysTy COOTBETCTBYIONIHE NOKA3aTelH,
TOJYYHM C/IENYIONIYIO BECOBYIO HOPMY BbiceBa

Hy= 386 6,2 100

%6 =244,0 Kr/ra

TaxkuM 06pasoM, AAs MNOJYuEHHS IIaHHPYeMOH ypo-
KaffHocTH  o3uMOll  muleHHusl MupOHOBckas oGuaeliHas
(5,3 1/ra) mpu MaHHBIX MOKA3aTeAsX S/EMENTOB CTPYKTYPHI
YpOKas M KayecTBa CeMstH HEOGXOLMMO MPOM3BOAHTH IIO-
CeB ¢ HOpMoii BhiceBa 244 xr/ra

ATPOTEXHUYECKME YCNOBMS MONYHEHWUS
NIAHUPYEMON YPOXAMHOCTU

BrIcOKHE ypOXaH CeNbCKOXO3SMCTBEHHBIX KYJIbTYP BO3-
MOXHO NOJy4aTh NIPH ONTHMAJBHOM COYETAHHH BeeX dax-
TOPOB, BJMSIOIHUX Ha (HOPMHDPOBAHIE yPOKAHHOCTH, TIOITO-
My arpoTeXHHYECKHe MepOTIpHATHS JOJKHSl OHITb CTPOrO
KOHKPETH3HP IS onp X NMOYBEHHO-KJIHVAaTH-
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YECKHX YCJOBHil, KyJabTypbt (copra) 370 nossoaut pac-
TENHI0O MAKCHMAJbHO HMCIOJb30BATh COJMIEYHYIO PaAHALHIO,
TIOYBEHHOE MJIOAOPOMNE, BJAry M YCTPAHHTb B HEKOTOPOi
CTCMEHNI KPAaTKOBPEMEHHbIe NepeGoH B HX HCIOJb30BailHK

Baxweiilelf COCTaBHOH YacThi0 HILYCTPHAJLHOH Tex-
HOJIOTHH BO3JCMBIBAHHS JO/IKHB OLITH CJIEIYIOLIHE Mepo-
mpusitust 1 TIpaBuibHbli BEIGOP NpeLlIECTBEHHNKA U CHC-
tembt 06paGoTki MouBsi 2 Pamuonasisiioe  IpHMeHeHHe
yno6pennit 3 Cucrema 50pbGsl ¢ copHskavu 4 Caoespe-
MeHHbIf, KaYeCTSeHHBIH NoceB 1 yXoi 3a nocesavin 5 Omn-
THVabliag rycToTa cTOfHHs pactenuit 6 Cpoespeviennas
yGopKa, CYIIKa H OYHCTKA 3epHA

Ouenp BaXIbHIM OPraHH3yIOU(HM MOMEHTOM NPH TpO-
TPaMVHPOBAHHK yPOKaHHOCTH SBJIAETCA COCTaBIellie TexX-
HOJIOTHYECKO# KaPThl BO3AE/BIBAHHS KYJMbTYpbl, FAe 10K~
HBl OBITb OTPAaXKEHB! CPOKH BBINOJHEHWs II KauyecTBeHHbe
ToKasaTeH DaBGOThl, BCE OCHOBHBIE 3JIEMEIThl HHAYCTPH-
anbHOM TEXHOJOTHH BO3JEJBIBAHHS NAHHOH KYJABTYPH, a
“TaKXKe NMOCTOSHHBIA KOHTPO/b 3a HX BBIMOJNHEHHEM

Tlpumenenne HHAYCTPHANBHOH TEXHOJOMHH BO3AJBIBA-
HHSL CebCKOXO3NCTBEHHBIX KYJBTYD, OCOGEHHO CaxapHoii
<CBEKJIBI, MOACOMHEUHHKA, KYKYpY3sl, — Ba)KHOE YCJIOBHE
TIONYYEHHS TPOrpaMMHpyeMbIX ypoxaes IIpn uuaycTpu-
aNbHOM TEXHOJOMHH B KOMIJIeKCE MPHMEHSIOTCH repGHItH-
JIBI, MHCEKTO(QYHIHIUIAB, BHCOKOKAYeCTBEHHbIE CeVeHa HH-
TEHCHBHBIX COPTOB  (Hemojeraiouiie — AJs 3epPHOBBLIX,
OJIHOBPEMEHHO Bhi3peBAIOLIe — 15 MOACOMHEYHHKA, NPIi-
<MOCOGJIeHHHEe s MeXaHH3HPOBaHHOH YBOpKH — AIs
caxapHoii CBeKJIBI), ONTHMa/bHbie (pacCyHTaHHble Ha Taa-
HHpYeMbIil ypoxkail) HOPMBI OPraHHYeCKHX H MHHepPaJIbHBIX
yROGpenHit, NeCHKAHTOB, BHICOKOTPOM3BOAMTENbHAS H CO-
BeplICHHAs TEXHHKA, BBITOJHEHHE PAaBOT B TOYHO OmNpese-
JleHHble CPOKH, THIATeJbHOE COBMIOAeHHE arpoOTeXHHYECKHX
“TpeGoBaHHit

TIps MpOrpaMMHPOBAHHH YPOMKAHHOCTH CeNbCKOXO3-
CTBEHHBIX KYJbTYD HeOGXOAHMO HCMOMB30BaTh COPTa C Bhi-
COKOfi TIOTEHUHANBIION NPOAYKTHBHOCTbIO, DA3MHUHBIE IO
CKOPOCTIEJIOCTH, COOTBETCTBYIONIHE  MOYBEHHO-KJAHMATHYE-
CKHM YCJOBHSIM 30HBI, YCTOHUMBbE K KOMTeKcy Hebaaro-
TIPHSATHBIX YCJIOBUH (3aCyXOyCTOWYHBOCTb, MODPO3OYCTOHUH-
BocTb) CopTa NO/IKHEL GHITH YCTOHYHBBI K GOJIeSHAM, Bpe-
JHTENSAM H TIOJEraiHio

B CBA3H C TeM YTO OCHOBHbHIE BONPOCH TEXHOJOTHH
BO3NEJLIBAHHA CeJbCKOXO3SHCTBEHUBIX KyJbTYP MOBOJIBLHO
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TOAPOGHO paccMOTPeHb! B yueGHHKAX IO PAaCTEeHHEBOACTBY,
3eMJye/leINI0, arpoxXHMHH, 3HTOMOJIOTHH, cpmonaronomn
W Ap, B AAHHOM pasjie/ie OCTalOBHMCA TOJbKO Ha OCHOB-
HBIX MOMEHTAaX arpoOTeXHHKH, Ha KOTOpble HeoBXoAnvio 06~
PaTHTb BHHMaHHE TIPH IPOrPaVIMHPOBAHHH ypOXKaiiOCTH
CeJIbCKOXO38HCTBEHHBIX KYJIbTYP.

Cpenn arpoTeXHHYECKHX MEDONMPHSTHH, HalpaB/JeHHBIX
Ha ToJyyeHHe NPOrPaMMIIPYeMoil ypoKaifHOCTH, BaKHas
PONIb NPHHALIEKHT CEBOOSOPOTY, DA3VEUIENHIO KYJbTyp
NO JYyYIUUM A1 HHX NpeAliecTBeHHHKaM

Boabuioe 3HaueHue B TMOJNIyyeHHH  BBHICOKHX  ypoixKaen
HveeT cucreMa o6paGoTki mousl [IpaBHJIBHOE HCIOIB30-
BaHHe TPHEMOB O0pPaGOTKH MOYBBI C YYETOM NPHPOAHBIX
ocoBeHHOCTel H BO3JeNEBaeMOll KyJIbTypsl — BaKHOe Yc-
JI0BHE PEry/HpOBaHHS BOAHO-BO3AYWHOrO H MHTATENBHOrO
PeXHMOB IIOYBHI, CO34aHHA ONTHMAaJbHON IIOTHOCTH MOY-
BbI, ofecneyeHHOCTH pacreum’l BJlal‘Oﬂ, NMHETaTeNbHBIVII Be~
LiecTBaMH H GODBAW ¢ CODHOMH PacTHTENbHOCTBIO .

O6paboTka NoyBsl B 3aBHCIMOCTH OT NMOYBEHHO-K.INMa-
THYCCKHX YCJIOBH{, BO3JIC/IBIBAEMOH KYJBTYPHl H Mpejuiect-
BEIIHHKA MOXeT BKJIOYaTb OCHOBHYO M APEANOCeBIy 06~
paboTKy MOUBEI

OcHoBHasi 06paGoTKa MOYBH (AJI5 LEHTPAJbHBIX Paiio~
noB HeuepHO3eMHOM 30HBI) COCTOHT W3 JIYIIEHHS CTEPHH,
ray6okofi 3s6aeBoli BCMAIKH MJIYroM C NPeAITyXHHKOM
Ha noJuyio ray6uny naxotHoro ciaos Ilpu o6paBoTke mou-
Bbl OYeHb BAXHO CO3AaTh IMYOOKHH KyJbTypHbIH MaxoTHHIR
cnoit Jlnsi aT0oro Heo6X0AHMO HCIONb30BAaTh BCE H3BECTHHIE
crnocoGst yl‘.’ly5Jl€HHﬂ TNaxoTHOrO CJIOS MNpHNaxuBaHHE HH-
JAMIeKAIIEro C/0s NOUBH, NPHMEHEHHe IJIYrOB C TOYBO-
yIVIYGUTeNSTVIH, PHIXJICHHE YH3elb-KyJbTHBaTOPaMH H JpP

B sumHnit nepHox B paﬁoﬂax HEJAOCTATOYHOTO H He-
ycmﬁqnnoro YBJAXKHEHHS Heoﬁxoﬂnmo TNpOBECTH CHerosa-
JAepxaHHe

Ipennocesnast 06paboTka MOYBbI COCTOHT H3 paHHEBe-
CeHHero 50p0HOBaHH5{ n1—2 KlebTHBal_lHﬂ, B 3aBHCHMOCTH
OT KyabTyps [IJist CO3laHus NyYWIHX YCJHOBHI JisA moceBa
H yXOoJa 3a rnocesaMu Heo6X0AUMO BBIDABHUTH NOBEPXHOCTH
noussl [Tocae Benmamkn nodst o6si3aTelbHO paspaBHHUBAKT
Bansl W Gopo3ansl BecHoit mpu HacTymieHHn (uanyeckoi
CNEJIOCTH TOYBLL 356H EHFEBHHBE]OT BOJIOKYIIAaMH  HJIH
BhipaBHuBaTeasiMu BIT-8 nox yriom 45° K HanpaBieHHIO

Brip noyBsl — 00s3a npHeM
HHAYyCTPHALHOK TeXHojormu. OHo cmocofemsyer Gonee
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PaBHOMEPHOMY pacnpeneJenuio rep6uulmon Ha [OBEPAHO-
CTH [OYBBI H CO3/1aeT YCJOBHSA AJ5 KauyeCTBEIHOro nposeje-
HUs NOCACAYIOLIUX onepaumﬁ.

CPOK noceBa — OAUH H3 BaXKHEHUINX 5J1€VEHTOB Tex-
HOJIOTHH DBO3/eJbIBAHHA  CeJbCKOXO3AHCTBEHIIBIX KYJbTYD,
KOTOPBIH R0JzeH ObiTh 06YC/0BJAEH OHOJOrHYECKHMH OCO-
GEHHOCTAMH KYJbTYpbl, NOYBEHHO-KAHMATHYECKHMH M IIO-
TOAHBIVIH YCJOBHAMH roaa ToceB 0/KeH GbITH npoBeaeH
B JlydliMe arpoTeXHHUeCKHe CPOKH Npu (uamyecKoit crme-
JIOCTH I[OYBBI Hapymelme ONTHMAJIbHBIX CPOKOB moceBa
TNPHBOANT K pe3KOMY CHHIKEHHIO ypoxas 3a cueT yXyAauue-
HUA yCJ’IOBMﬁ npopacTanks CeMsH, OCBELeHHOCTH, YBJAXK-
HeHHsi M TeMmnepatypsl [loteps mpu 3aTsriBaHHH CPOKOB
noceBa, no pamieiM T H KysakoBekoi, zocruraior 0,8—
1,5 u/ra na xaxasti AeHb 3anaspsiBanus [1osToMy cobiio-
JIeHde ONTHMAJbHBIX CPOKOB IloCeBa — BaxHOe YCJIO0BHE
NpU_NOJYHeHHH TUIaHHPyeMoit ypoxkaiinocTn

IporpeccuBlibie crnocoGbl -N0CEBA CENLChONO3THCTBEH-
HBIX KYJAbTYP CIOCOOCTBYIOT JyYLIEMY HCONBL3CBAHHIO COJ-
HeYHOMH SHepriill, CBOCBPEMEHIIOMY NpOBeAeHill0 yXoAa 3a
noceBaMH I MOJYYEHHIO ©oJiee BBICOKHX ypoxaen Bouburoe
3HAaueHHe HMEeT HanpaBJeHHEe DPSIKOB MpPH NOceBe — HX
clefyeT pacmoiaraTh ¢ ceBepa Ha ior B stoMm cayuae
pacTenus Jyulle HCIOJb3YIOT Hauboaee LeiHble yTpeHHHe
M BeuepHUE JIYUH COJHIA, a B MOJNYACHHbE 4achl MeHbIIe
CTpajaioT OT Neperpesa, B pe3y.JbTaTe mpouecchl GOTOCHH-
Te3a W HAKOIVIEHHS OPraHHYCCKUX BelleCTB HAYT GoJree HH-
TEHCHBHO

TTonyyeHHe BBICOKHX YPOXKaeB CeJbCKOXO3ANCTBEHHBIX
KyJIbTYp BO3MOMCHO JIHIUb TNpH NOJHOH obecnedeHHoCTH
pac‘reﬂuﬁ 3JIeMeHTaMH MHHEpa/JbHOro MUTaHUsA, NPH co3jaa-
HUM  TOJIOMHTEJbHOTO GalaHca MHTATEIbHBIX BeL1eCTB,
BeAyLlero K IMOBbIUEHHIO MJIOAOPOJAHA  NMOYBHI HOD'
Mbl, CPOKH M CNOCOGLI BHECEHHS YAOGpPEeHH# HYXKHO ompeje-
JATh € ydeToM OMOJIOTHUECKHX OCOGEHHOCTeH KyJabTYpHI,
naHEPYeMOH YPOXKANHHOCTH H MJIOAOPOAHS nmoyuBel Hcnons-
B30BaHHe I:TaTe/bHbIX BEIIeCTB PACTEeHHAMI B SHaAYHTEJb-
HOl CTeNeHH 3aBHCHT OT TNpaBU/bHOrO MPHMEHEeHHS CHCTe-
Mbl ynoépemm, H3BECTKOBAIIMS KHCJABIX NMOUYB H obecneyeH-
HOCTH MX MHKPO3JEMeHTaMll
. Cuerema yllOﬁpeHl/lﬁ — 3TO NJaH NMpHMeHeHisl OpraHu-
YeCKMX M MHIIePaJbHBIX yR0OpeHHH, B KOTOPOM IpexycMat-
PHBAIOTCSI HOPMbBI BHECEHHS leOGpEHHﬁ (paccqmalmue Ha
WnaHUpyeMHi ypoxkal), CPOKH HX NpuMeHeHus (OCHOBHOE
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HJIM J0NIOCEeBHOe, IPHIIOCEBHOE, INOCJAENOCEBHOE HJil IOA-
KOPMKH) ¥ CHoco6el 3ameikn OfHa H3 TIaBHLIX 3a4a4
cucTeMbl yroGpeHHs — obecleyeHHe pacTeHHH NHTaTelb-
HBIMH BelIeCTBAMH B TO BpeMs, KOrja OHH Haubosee uyB-
CTBHTeJIbHBI K MX HEJOCTaTKy W B NEepHOX HanboJbiueii HX
noTpeGHOCTH

Ipu BHecennn yRoGpeHHi TeOGXOAUMO NpEXIE BCEro
PaBHOMEpPHO paclpefe/]siTh HX IO MOJI0

Hopma BriceBa ceMsaH — BaxHbiHi daktop B dopmupo-
BaHMH DYCTOTBI CTOSHHS DACTEHWIl HA eIHHHLE MJIOLLA M.
OT KOTOpOH B 3HAUYHTENbHOH cTeneHH 3aBHCHT dopMHupOBa-
HHe  ypOMKAHHOCTH CeJbCKOXO3AHCTBEHHBIX KyabTyp Oua
JROJDKHA CTPOTO COYETAThCS ¢ GHONONHYEOKHMH OCOGEHHO-
cTAMM KyJbTYpHl (copTa) W IviofopozmeM nousbl Kak sa-
HH)KEHHble, TAK H 3aBblIICHHbIE HOPMbI BbICEBA OKa3bIBAIOT
CyLIeCTBeHHOe BJIHAHHE Ha qlopmupmaaﬂue nomwann JUCTh-
€B M HCIOJAb30BaHAE q)OTOCHHTeTHLleCKH AKTHBHOIT pa-
RUauHH .

B 0BsiZM ¢ 3THM ONTHMAJbHble HOpMBI BbICeBa cnoco6-
CTBYIOT TOJYYEHHIO BBICOKHX YDOXKaeB

Jlnst monyueHHs APYHKHBIX BCXOAOB CeJbCKOXO3sCTBEH-
HBIX pacTeHuH GOJbINOE 3HAueHHe HMeeT rayGHHa 3alesIkH
CeMsiH, KOTOpas 3aBHCHT OT CpOKa MoOceBa, BJIa)KHOCTl;I,
MeXaHHYeCKoro cocraBa MOYBBH H BO3IlEJIHBaeVIOﬁ KYJAbTY-
pbl CeMena JAOJKHBL OBITH 3ajesaHbl Ha ONTHMAJIbHYIO
ray6uny Aas KaxAoH KyaAbTYpel H BO BJIAXKHBIH C.10it
TOYBBI

Yenemnas paGota Nmo MOJYYEHHIO IPOrpaMMIipyevoit
YPO2caiiHOCTII MOXeT ObITh BBHIMOJHEHA NPY CBOEBPEMEHHOM
W TLIaTeJbHOM YXOJe 3a IoCeBaMH Ilo yXoay 3a moceBaMu
COCTABJIAIOT IVIaH MEePONpHATHH, B KOTOPOM MHpeaycvarTpH-
BalOT TakHe NpHEMbl, KaK INpPHKaTbiBaHHE, Gopouonauﬂe,
MeXAypsiAnble 06paloTKH, NOXKOPMKH, OpULIEHHE, arpo-
TEXHHYECKHE, XHMHYCCKHEe H 6HOJIOTHYECKHEe Mepbl 50pb61>!
C BPCAHMTEIAMH, BGoJaeslssMH H COpHAKaMHu ﬂﬂﬁ 3TUX ue.’leﬁ
nanbosee MOJNHO AOJKHBL GLITH HCMOJB30BaHE! KapTel 3a-
COPEHHOCTH MoJIefl ceBOOOOPOTA, MPONHO3MI CTYKOBI 3aLUITH
paCTEHHi"l B nepuoj BereTauud ROJIKHbLI OBITL HCHOJB30-
BaHbl arpoTexXHHYecKHe npueMsl, cnocoﬁcmyloume MOBbBI~
UIEHHIO KayeCTBAa CeJbCKOX03sHCTBeHHON TPOAYKUHH He-
KOPHEBHIe NMOAKOPMKH, NPHMEHEeHHe PeTaplaHTOB B Gopnbe
C noJjieraHHeM 3epHOBBIX KYJbTYp, AeCHKAUHH y NOAcOJIEY=~
HMKa, YeKaHKH y XJOMYaTHHKA H AP

VGopka ypoxast — 3aBeplIAlOUuil 3Tam B TEXHOJOTHH
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BO3/eJILIBAHHS CeNbCKOX03AHCTBEHHBIX  KYJAbTYp  BuiGop
Haubojlee ONTHMAJBHLIX CPOKOB M CNOCOGOB YGOPKH —
BAXKHOE YCNOBHe NpeJOTBPAlEHHs MOTEPh yPOKas H CO-
XpaHeHHs KauecTBa Ipoaykuuu. Ilpu y6opke ypoxas He-
0OXORHMO HCHOIb30BATH IIPOrPecCHBHBIE CIIOCOGH YOOPKH
Tak, HanpuMep, Ha yGopKe 3ePHOBLIX Ky/IbTYp IPHMeHATH
ojaHoda3Hbll, AByx(asHEIi cnoco6s YOOPKH € HCHOJb30-
BaHHeM YGOPOYHO-TPAHCMOPTHLIX KOMIJIEKCOB, HA -KapTo-
(ene — noTouHBI MM KOMOUHMDOBAHHEIH, HA caXapHOi
CBeKJle — MOTOYHBIH H/IH NOTOYHO-TIepeBaNoYHbIH

TlpunaBas BEICOKOe 3HaueHHe arpOTEXHHUECKUM (akTo-
paM BbIpaliUBaHUsA CeJleKOXl)}ﬁﬁCTBeHHb[X KYyJbTyp, cCJae-
ZyeT TOAYepKHYTh, YTO OHH HaHGOJEe JErko PeryiHpyoTes
3emJe/leqiblieM H NMOITOMY AOJIXKHLI COOTBETCTBOBATh BHEIU-
HHM YCJIOBUSIM H TPeGOBAHMSAM PacTeHHii H He OrpaHMUH-
BaTb HX POCT K pa3BHTHe

OPFAHM3 KME
CMOCOBCTBYIOUME NONYHEHMIO
TIPOTPAMMMPYEMO#M YPOXKAHHOCTH

B moayueHHH NpPOrpaMMHpPYEMEIX YPOXKAeB CelbCKOXO-
3AHCTBEHHBIX Ky/AbTYP OObIIOE 3HAYeHHe HMeeT IIPOBeje-
HHe OPTaHH3ALHOHHO-TeXHHYECKHX MeponpusaThii Jlis s10ro
B XO3SIHCTBE JOJXKHBI ObITb OPraHH30BaHBI CHELHATH3UPO-
BaHHble Gpurajgnl (3BeHbsi) 3a Gpurajoli NOCTOSIHHO 3a-
KDPeMISIOT ONpeje/ieHHYI0 IVIOWAkb NAUIHH, KYJbTYpPH, He-
06XOAMMYIO TEXHHKY ¢ yyeToM TpeGoBaHHi HHAYCTPHAIbHOM
TeXHOJIOTHH BO3Je]BIBaHHsS. DBpuraje cBoeBpeMeHHO H B
HEOGXOAMMOM KOJHUECTBe BLIENSIOT CeMeHa, YAoGpeHHus,
TIeCTHIMAB H PeTapiaHThl

Jlist Gosee paBHOMEPHOrO HCHOJB30BaHHs pabodeit CHABI
H TEXHHKH 3a OPHIajoli 'MoxeT OHITh 3aKpemieHO HeCKOb-
KO KyJbTYyp O3HMble H SIPOBble 3epHOBLIE, KapTodesb HIH
KOPHEMJIOAE!, MHOrOJIETHHE TDPABEl, KOTODBIE 3HAUHTENLHO
OT/IHYAKTCA 1O CPOKAM CO3peBaHHs ITO JQaeT BO3MOXK-
HOCTb CHH3HTL HANPSKEHHOCTb BO BPeMst YGOPKH.

Ha ocnoBanuu Toumbix pacueTo Gpurage Raercs 3a-
JaHpe N0 IOJYYEHHIO NPOrpaMMHpYeMOi ypoxaiiHocTH
CeJIbCKOXO3AACTBEHHEIX KYJABTYP, BBIAAIOTCS TeXHOJOTHYE-
CKHe KapThl TOJyYeHHs: NPOrPaMMHPYEMBIX YpOXKaeB, Ka-
JieHjapHsie MJIaHsl paGors, rpadukH xona GOPMUPOBAHHS
yPoXKast W Apyrue NaHbl, CBS3aHHble C IOJYYeHHeM MpoO-
TrpaMMHDPYeMOH YPOXXaHHOCTH.
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D deKTHBHOCTD MPOrPaMMHPOBAHUS YPOXKAHHOCTH Celb-
CKOXO35HCTBEHHEIX KYJbTYP B 3HAYHTeJLHOH CTEMeHH 3a-
BHCHT OT YPOBHS OpPTaHM3alHH TPyAa, 3HAHHH UJIEHOB
Gpurafel, OIJIATH TPYAA, MaTEPHAJLHOTO H MOpPaJbHOrO
CTUMYJHPOBaHHS YJEHOB GpHrajsl B YBEJIHYEHHH NPOM3-
BOACTBA, YJY4YLIEHHH KayeCTBa INPOAYKUHH H CHHXEHHH
ce6ecTOHMOCTH.

Bpurana 3akJ/llo4yaeT TPYAOBO€ cOTJlalleHne C aaMH-
HHCTPanHeH XO03ffiCTBa MO MOJYYeHHIO MJIaHUPYeMOH ypo-
JKafHOCTH W oIIaTe TPyAA

Jlns Goslee KauyeCcTBEHHOTO BHIMOJHeHHs paGOTH 13
wucia GPUragbl MOTYT GHITb CO3JAHB CIEIHANH3HPOBAH-
Hble 3BeHbS (IPYMmb) Mo 06paGOTKe NOYBBL, BHECEHHIO
ynoOpenuil, yXony 3a moceBaMH, 3alluTe pacTeHuii, y6opke
ypoxas IlpaBuibHasi OpraHu3auusi NPOH3BOACTBA CHOCOG-
CTBYET JHKBHAALMHA 06€3JlH'~lKH' TIOBBILIEHHKO OTBETCTBEH-
HOCTH 4YJ/ICHOB GPHI‘ZILH 3a HCNONb30BaHHE 3€MJIH, TeXIHKH
U JAPYTHX MaTepHaJIbHBbIX L[eHHOCTEﬁ, obecriedyBaeT MOBbI-
UleHHe 3aHHTEPECOBAHHOCTH WIEHOB GPUraibl B KOHeUHHIX
pesyabTaTax MPOH3BOACTBA.

Kaxautii wien GpHraibl AOMKeH TOYHO SHATh arpoTex-
HHYECKHEe Tpeﬁoaaﬂua U KayeCcTBEHHbIe NMOKasaTe/aH BbINO.JA-
HeMOH paboThl H YETKO MPeACTaBJsATh, YTO OT HEro Tpe-
6y€TCS{ H UTO OH JOJDKEH JieaTh He TOJbKO Ha chellyloLuuﬁ
JAeHb HJH B onpeu,eneﬂubm NMepHoj, BerertaiHH, a ¥ B TOAY
Jlast a10TO C UJSEHAMH GPHrajbl MPOBOAST 3aHATHSA MO BOM-
pocaM TexXHOJIOrHH BO3Je/]bIBAHHS KyJAbTYp, NPHMEHEHHIO
YyRoGpenuii, repGHUKAOB, MECTHIHAOB H OXPaHBl OKpPYKaio-
uiefi cpensl.

Bpuraga nomkna l'lpl)IloJl)KuTe.lleDe Bpems PpaGorath
Ge3 CcyllecTBeHHOro NepedOPMHPOBAHHS, TOTAa OHa Gosee
YCNeWHO CAPABHTCA CO CBOMMH 3ajlayaMH MO MOJYYEHHIO
TIpOrpaMMUpyeMBEIX YPoXKaen

B Teuenne BCero BEreTAalHOHHOTO NEPHOAA HYMKHO MpO-
‘BOAUTH NMOCTOSIHHBIH KOHTPOJIb 32 BbINOJIHEHHEM KOMIlJIeKc-
HBIX TJIaHOB NPOTPAMMHPOBAHHS M XOAOM (OPMHPOBAHHs
ypoxKast, B clyuae pacXOX/IeHus C paHee HaMeYeHHOH mpo-
TpaMMOfi BHOCHTb HEKOTOPYiO NMOTPaBKy (KOpPEKIHio) yc-
JIOBHIT BbIpALHBAHHSA, KOppeKLlHH HJH TEXHOJOrHYeCcKHe
TNOMpaBKHU K AporpamMme MoryT OHITh Ba3BaHbB H3MEHEHHEM
TIOTOAHBIX YCJOBHA HJIH JAOMYIIEHHBIMH HETOYHOCTAMH NPH
cocraBJeHuy nporpaMmmel. Takoit KOHTpoas 3a XofoM ¢pop-
MHPOBAHHS YPOXKAEB CEJIbCKOXO3SNCTBEHHBIX KyJABTYP MO3-
BOJIsieT 3HAYHTEJbHO YCOBEepDIUEHCTBOBATb TEXHOJIOTHIO BO3-
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JleNIbIBAHHS  CeMbCKOXO3SCTBEHHBIX KYJBTYP H Ha 3TOH
OCHOBe JOGHTbCS BHLICOKHX YPOXKAeB H 3HAUUTEJbHO MOBLI-
ciTh 5G@EKTHBHOCTL MaTepPHANLHBIX 3aTpaT

PE3¥I|I:TATH HAYHHO MCCHEAOBATEIII)CKMX YUPEXAEHWA
TPOTP.

YPO)KAFIHOCTM CENIbCKOXO3AMCTBEHHBIX KYJIbTYP

HayuHo-Hce/Ief0BATEILCKMMH  YUPEXKACHHSIMH  TIPOBENe-
110 MHOTO 9KCMIEPHMEHTOB H HAKOIJIEH 3HAUHTENbHBI \iaTe-
pHAJ MO MOMYYEHHIO nporpaMMupyeMux ypoxaes

Hce it CeIbCKO-
X03AfiCTBEHHON aKaneMuH UM K A Tumupsizea (TCXA),
Boarorpaackom CXH, Bemopycckom HHM nousosemenust
M arpoXuMHH W BO MHOTHX APYTHX HAy4HO-HCCJeNOBATeNb-
CKHX YYPeXJCHHSX, TNOKa3aJH, 4YTO NPOrPaMMHUDOBaHIie
ypoxafHOCTH, — BaxkHelillee YCJOBHe AafbHelulero co-
BCDUICHCTBOBAHHS TEXHOJOTHH BO3JENLIBAHHS CENbCKOXO-
3SICTBEHHBIX KYJAbTYP B TOJIyYEHHH BLICOKHX H YCTOMYHBBIX
ypoXKaeB

B onmitax, nposenennsix TCXA na OnwiTHOH cTaHuun
TI0JIEBOACTBA B KOpPMOBOM ceBooGopore (1952—1971 rr),
GbuIn MOJyyeHbl OnM3KHE K 3aliaHHPOBAHHBIM YPOXKal
03UMOH DKM Ha 3eJeHHil KopM — 26,2 T, BHKO-OBCSHOM
cvieCH Ha 3edeHbili KopM — 25,5 T, cella MHOTOJIETHHX
TpaB — 7,7 T, KOpMOBO# Kanyctsl — 70,4 T, KYKypy3sl Ha
cumoc — 37,7 T u caxapuo#l cBekanl — 28,4 T c 1 ra

B yuxose «Topuas noasua» Boarorpaxckoro CXH mpu
OpolIeHHy TIPOrpaMMHUPOBAMH ypOXKaii 3eMeHON MacChl Ky-
Kypysst BUP 156—100,0 1/ra, B cpeatem 3a 1964—1972 rr
noayynau 93,36 1/ra, osumoii mmennusl — 6,0 1/ra, dak-
THYECKH Moayuusau mo copry Besocrast 1 6,26 T, MupoHoB-
ckasi 808 — 6,41 T c 1 ra

B coexose «HOxubiii» Kanmpikoit ACCP na miomanu
80 ra ypoxafiHOCTb 3epHa KyKypy3sl B CpelHeM 3a 3 roxa
cocrasuna 10,85 t/ra npu nporpammupoBanmu 12,0 T/ra.

YpoxaliHOCTb 03HMOH TeHHUE B coBXo3e «[loGema»
XepcoHnckoit o6iacT# Ha miomany 144 ra nmpu nmporpavmH-
poBaHuy 5,3 1/ra moayueno 4,91 t/ra, B coBxose «ABaH-
rapa» HukonaeBckoit o6nactd Ha miomagx 145 ra mouay-
veno 5,59 u/ra npu nporpaMmupoBannu 5,5 1/ra

Ha mauuHHO-HCIBITaTe bHON CTaHUHH MockoBckoii 06-
nacti TTof0JBCKOTO paiioHa NpPH IIAHHPOBAHHH YpoKaii-
HOCTH O3HMOR MuleHHusl 4,0 T/ra QakTHuecKH B CpelHeM
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3a 7 jer noayyexo 4,04 T/ra, sipoBOro SIYMEeHsSI COOTBETCT-
Benno 3,9 u 4,01 t/ra, oBca — 3,4 u 3,68 1/ra, Kaprode-
as — 17,5 wu 17,7 1/ra, cBekas KopmoBoii — 51,0 u
48,3 1/ra

B xossiicte HITO «Ceaexuunsi» Moagasckoii CCP npu
NPOrPAMMHPOBAHHK YPOXKaHHOCTH 3epHA O3UMOMH INMIUEHHIBI
55—6,0 7, kykypyssl — 7,0—7,5 T ¢ | ra daxtuyecku B
cpenseM 3a 1973—1976 rr moayunaH O3MMOH MuIeNHULI
5,81 T, KyKypyssl — 7,34 T ¢ 1 ra npu cpexHell ypoxaii-
HOCTH B XO3$iiCTBe COOTBETCTBEHHO IO Ky.IbTypaM 4,18 u
5,29 1/ra

Ha onsitHoM moste MapHIiiCKOro rocy1apcTBeHHOrO yHH-
BepcuTeTa NPH MPOTPaMMHPOBAHHH YDPOXKAMHOCTH ropoxa
Ha 3eseHylo Maccy 50,0 T, kaprodeas — 30,0 T, ropoxa
Ha 3epHo — 4,0 T ¢ 1 ra QakTthyeckn noaydeso 51,0 T,
3l6tu4131clra

YpoxKaliHOCTs 03UMOH PxH NpH 06paGoTKe MpenapaTov
TYP B yuxose Bamkupckoro CXM cocraBuia 4,45 1/ra
Tpu NporpaMMHpoBaHuK 4,5 T/ra

B reuenne muorux jer Benopycoxmit HUU nousosene-
HHSi M arpoXuMHH, OCHOBBIBAsiICb HA KayeCTBe NMOYB H HUX
TOTEHUHAMLHOH BO3MOXKHOCTH B (DOPMHDOBAHHH YPOXKas,
Be/leT NPOTHO3HPOBAHHE YPOXKAWHOCTH 3ePHOBLIX KYJbTYP
B 117 paiionax Benopycckoit CCP B cpennem 3a 1971—
1975 rr no pecnyGianKe NpH CPaBHEHHH PACUETHBIX YpO-
7KaeB ¢ dakTHyecKuMu pasHuua cocrasuia 0,35 1/ra
(14,9%), B 33 pafionax ypoxaliHOCT, 6buIa NPaKTHYECKIT
paBHa pacueTHOM, pasHuma cocTaBuia Menee 0,14 1/ra
(5—7%), B 43 paiionax oHa 6na na 10—12% u B 41
paitone — Ha 19—23% HHKe IPOTHO3HPYEMOIL.

B cremueix pafioHax YKpauHbl NIPH OPOLICHHH O3HMOfl
TNIIeHHIbI Ha TAOUAAH 50 TbIC Ta ypox{aﬁHoch COCTaBH-
na 5,2 T/ra npn nporpamMuposanuy 5,0 T/ra B Moaxasuu
Ha miowanu Gonee 200 Thic ra GbIMHM MOJYYEHB! BHICOKUE
YPOXKaH 3epHAa O3UMON MIIEHHIB, KYKYPY3BI, JIOUEPHH H
JAPYTHX KyJLTYP ‘

B 1981 r. B yuxose «MuxaiioBckoe» TUMHPS3EBCKOH
CeJIbCKOX03AHCTBEHHOM axKajfieMHH MNpH NporpaMMHPOBaHHH
ypoxas xaprodens 30,0 T/ra ma miomanu 130 ra, Kyky-
pyssl Ha 3esenyio Maccy 50,0 T/ra Ha nuomaau 310 ra
bakTuyecKH OBUIO MOMYYEHO COOTBETCTBEHHO mo 27,2
470Tc 1 ra

Ilpusenennsie pesysbTaThl MO MPOTPaMMHPOBAHHIO YPO-
KaHHOCTH  Ce/bCKOXO3AMCTBEHHEIX KYJIbTYp MNOKasbIBAIOT,
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YTO B HaCTOsfllee BpeMs HMEIOTCS BCe BO3MOXHOCTH /s
ZnanbHefiule#i paspaGOTKH W BHEXPEHHs MePONPHATHH NO
TIONYYEHHIO TJIAHUPYeMOli ypoxKaHHOCTH

Tonyuenne mporpaMMupyeMsix ypoxkaes TpeGyeT CTpo-
roft ‘ﬂpDH3BOﬂCTB€H}HOﬁ JUCIHUIIKHEL DU BLINOAHEHWH BCEX
onepaluii, TONLKO B 3TOM CAydyae MOXKHO YNpaBasiTh (op-
MHpOBaHHeM 3aJaHHOTO ypomxKas H ROﬁHThCﬂ BBICOKHX IIO-
KasaTenel

MPAKTUYECKME 3AHATUSA

PA3PABOTKA MEPOMPUATUI ONTUMAJILHOTO YPOBHS
no. TNIPOTPA

oM
CEJIbCKOXO3AMCTBEHHBIX KY/bTYP
AN KOHKPETHOTO XO3ANCTBA 3OHbI

1 PaccynraTs moTeHuuaJphylo ypoxainocts (ITY) no
npuxony ®AP u npu 3aganHoM Kos(@uupeHTe HCNONb30Ba-
HUfl CONHeYHOH paauauuy mo dopmyse 1, ucmoabsys mau-
Hele TaGauus 1

Cnenath mepepacyer aGCOMIOTHO CYXOrO BellleCTBA Ha
CTaHAaPTHYIO BJAXHOCTh MO GopMyste 5 W  oNpeleanTh
YPOXKaHHOCTL OCHOBHOH H MOBOYHON MPOAYKUHH.

TMosyuennvie naHHble 3aHecTH B (opmy 1

OnpeflefuTs JeHCTBHTENLHO BO3MOXHYIO YpOMKaid-
Hocts ([BY) mo BaarooGecnedernoctn 1o dopmyue 7, ue-
NOJIb3Ysi AaHHBle TaGaHUBl 2 H «ATpPOKIHMATHUECKHH Clpa-
BOUINIIK» MO 06./[30’1'!1, a Takxe JaHHble aHa/lW3a Mereopo-
JIOTHUYECKHX yCJIOBHﬁ MeTeOCTaHIIuH, pacnonomeﬂﬂoﬁ B
RaHHOH 30He

Pesyabrarhl 3aHecTH B dopmy 1

Popna 1
i KyabTYpBl, T/Ta
JleficTBHTENBHO
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3 PaccynraTh AeHCTBHTENbHO BOIMOSKHYIO — ypOxKaii-
nocts ([ABY) mo GHoruApoTepMHuecKOMY NOTeHUHAMy MO
tdopmyse 8, HaliTh GHONOTHYECKYIO Maccy MO PHCYHKY 4

JHannble 3anectd B dopmy |

4 OmnpeaenuTh HKeHCTBUTENBHO BO3MOXHYIO YpOKaii-
Hocts (J1BY) mo KauecTBeHHOI OeHKe 3eMJH H KOJIYeCT-
By BHOCHMBIX yRoOpeHuii mo gopmyae 10, nenoabys aaH-
Hble, IpHBelleHHbe B Tabanuax 4, 5, 6 u 7.

TTonyuennsie pesyabTaThl 3aHecTH B dopmy 1

5. OnpefienuTh CPeXHIO YPOXKAHHOCTD KyJABTYPH B
npoussofctee (YII) 3a 3—5 Jer, HCHOMb3ys AaHHble ro-
JIOBBIX OTYETOB XO3SIHCTBA

Peaynbratel 3aHects B (opmy 1

CranaapTHas BJAaXKHOCTb LJISi 3€PHOBBIX KYJbTYP NPH-
HATa sa 14%, xkaybueii kaprodpenss — 80% u GorBEr —
85%, seseHoil macchl Kykypyssl — 80%. CooTHouieHHe
OCHOBHOH K NMOGOYHOH NPOAYKUHH Yy O3HMO#  MIIeHHUBI
11,5, osumoit pxu 12, osca 11,3, sumens 11,1, xapro-
deas 11

l'lpoBecm aHaj M3 [AAaHHBIX, BCKPBHITH INPHYHHBI HEA0-
Gopa ypoxast B Xo3sficTBe N0 CPaBHEHHIO C ReHCTBHTE/b-
HO BO3MOXKHBIM YPOXKaeM H IO HeperyanpyeMmomy dakro-
py (HampuMep, BIarooGecreYeHHOCTb, OTCYTCTBHE YI06pe-
HHA M [1p.), ONPeNeNHTh MPOrPaMMHPYEMYIO YPOXKaHHOCTH
Ce/IbCKOXO3SAHCTBEHHON KYJIBTYDHL.

PACHET HOPM YAOBPEHMH, OTPEAENIEHUE CPOKOB
M CMOCOBOB MX BHECEHMA
1 AHanus NOYBEHHBIX YCJIOBHH (XaHHBIE CJEXYeT B3SITh
B X03stiicTBe M3 MOYBEHHBIX KAapTOTpaMu).

Howep noas
eiithK

Hnomal\b, hx

Konourypauus noas (mpaMoyroJbnas, KbaapatHas W Ap )

Peaved (yron u cK10Ha, u)
Tun mOuBL

Bann oueskn MO CBOHCTBAM NOYBLI
Bann ouenks mno y

Mommocrs 08, M
Kiicniorsocrs nouss, pH coneson BBITANKH
TuaponuThueckas B

M
ConepxatHe gocrynsoro gocdopa, mr/loO T mousbl
Conepxanne RocTynHoro Kaawus, mr/100 r mousst
Cozepixaite Jierkorsapoansyemoro asora, mr/100 r nousbt
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2 Pacuer HOpM ymoGpeHnii Ha mporpaMMHpyeMbil ypo-
kalf BellyT IO CXeMe, NpeAcTaBaenHoil B dopme 2 win 1o
opmyae

Ty= 10017, B — 30Cs Ky — HiC
v CyKy ,
rae Oy — Hopma 1/ra, Tly — nporp: ypoxaii-
HoCTo, T/ra, B — BBHOC WHTAaTebRWX Beulects ma 1 T OCHOBHOM
npoaykuny, kr, Cy — copepxanue N, P,Os u K;O B nouse, Mr Ha
100 t mouss, Kn — Kosp@uument ncnombsosanus N, P.Os u KO

u3 noussi, %, Hp — HOpMa BHECeHHA OPraHHYECKHX ynodpenun, 1/ra,
Cr — conepxanne N, P;Os 1 K:O B oprammiecknx ypo6pennsx, %,
Kn — xo3p¢uuuent ucnombzosanus N, P,Os u K,O s oprauutecknx
ynoGpennii, %, Cy — conepxanne N, P,Os 1 KO B Mumepambumix
2 Ky — , P20s

13 MHHepaibHbiX yAoGperuii, 30 — aas nepeBoAa COAePIKANHSA fIHTA-
TEAbHHIX BeWIECTB B NaXOTHOM ClOE

Jlas pacyera uCnOb30BaTh JaHHble TaGauu 7, 8, 9

Popma 2
Pacuer HOpM ypoGpenmii Ha mporpaMMupyeMmblii ypoxai

daeveNTH NHTaHHS

Toxasatem

N | POs | KO

Tporpamuupyemas ypoxaiisocts (Ily), 1/ra

KoanuuecTso NHTaTe bHEIX semem BHIHOCHMBIX Ha
1 T ocxoBuo#i npoaykuun (B), ki

KoHuecTso nuTaTeJbHbIX aer.uec'm, BHIHOCUMBIX €
ypomaes (Bos=Iy B), kr/ra

Cozepxanie NHTaTenbubix Bemects B nouse (Cn),
M1/100 © nousst

Coziepxanie NUTATEJbHBIX BEUIECTB B NAXOTHOM
caoe nousst (Ca 30), Kr/ra

K Be-

wecrs 13 nousst (Ku), %

KoauuecTBo muTaTesbHbIX BellecTB, KOTopoe GygeT
HCNoab30oBaHo M3 moubl (Bu=30CaKx), Kr/ra
KosmuecTBO nHTAaTeAbHLIX BEWIECTB, BHOCHMBIX B
nouBy ¢ opranuyeckumu yaobpenusmu (HnCux),

Kr/ra
Kos¢prunentT HCNOMb30BAHHA —NHTATENbHHX  Be-
WIECTB H3 opraHuuecknx ynobpenuii (Kn),
Komuyecrso nHTaTeanMK BeWIeCTB, KOTOPoe GyieT

=HnCuKux), Kr/rz

Konuuecrso nutatenbusix Beulects, Kotopoe Gymet
HCTIONIb30BAHO M3 NOUBB M OPramHUeCKHY V106-
pesnit (B=Bx+Bag), Kr/ra

5t



Mpodoaxenue

SnemenTs! nuTanHs

Tokasatenn
N PO, | KO

KonnyecTBO NMHTAaTEAbHBIX BEWIECTB, KOTOpOe HEOG-
XOAMMO BHECTH Ha NpOrpaMMHpyeMbiil ypoxait
(P=Bo6m— Ba— Bx), nr/ra

L 0 MHHEPaNbHOrO

CopepiKanue NHTATelbHBIX BEWECTB B MHHEPaJbHbIX
yaoGpenusx (Cy),

Kosdduuuent HCNob30BaHUA nmarenbﬂux BE-
WeCTB H3 MHHepajbHbIx yRoGpemnit (Ky), %

Hopma BHeceHHR MHHepaJbHHIX yAOGpesHi B Ty-
kax (Iy=100P CyKy), 1/ra

Gopna 3
Cpoku u cnocolbl BHecenusi yRoGpenuit
Bus
El
Cpokw sueceims yoSpeuut (ociionnoe npeanoccaioe, | dob |Hopa ]
MOBIOE  NOAKOPMKH) mut fiece | B E
o [ wen | 38
ape 22
s G&

BBIEOP M OBOCHOBAHWE CWCTEMBI OBPABOTKM MOYBbI,
3AWMTEl PACTEHWH M OPFAHY3ALMOHHO-TEXHMYECKUX
MEPOTIPUATHA N9 NORYYEHMA

. TMPOFPAMMMPYEMOW YPOMAHHOCTH

1 Buibop 1 oGocHOBaHHE CHCTEMBI 06PaBOTKH MOYBHI
BelyT 1o dopme 4

bopma 4

Coctan Arporeui
arperata ueckie
pacor_(ocnosmas, Tpedoainst
yXon sa Hocepawti)

vapka | mapxa | cpokn |Kasec
Tpak- |mawn- |sinon |BeiRLe
mopa | mer | mewns | mOKa
satenn
T
i

2 Omnpejenente CTPYKTYPH NOCEBOB JJsl  NOJYUeHHs
TPOrpaMMUpyeMOll  YpPOXaHHOCTH — CelbCKOXO3SHCTBEHHBIX
KYJIBTYD

a) paccuMTaThb UMCJOBYIO HOPMY BbiCEBA  3€PHOBBIX
KyabTyp mo dopmyue 18, Hemoassyst AaHHble, MPUBeJEHHbBIE

52




B Tadauue 16, pesynbrathl paGoTh HayYHO-HCCI€10BATe/b-
CKIX YYPeXKAGHH# HJIM JaHHbHIE aHAJH3a CTPYKTYPHl Ypo-
xKasi,
6) pacCuHTaTb BECOBYIO HOPMY BbiCeBa 3ePHOBBIX KYJlb-
Typ no cdopmyne 19 Jlns pacuera HCIONb3OBATh HaHHbE
KOHTDOJIbHO-CEMEHHOIT J1aGOpaTOPHH IO KayecTBy CeMsH
3 Cucrema 3alUTH pacTeHH#i OT GoJesHeil, BpeanTe-
neﬁ, COPHSIKOB H MOJIETaHHS.

3acOPEHHOCTL MOJA MHOFOMETHHMH COPHAKAavH __ wr/m?,

OCHOBHbIE BHABI

MaXONeTHHMH COPHSKaMIl WT/M2, OCHOBHEIE BILIbI
BaceneHHOCTb BPEAHTE TAMU K3, OCHOBHbIE BH.1b
noushl

Pacnpocrpanertbie Golesun KyJsTyp B XossficTse (30He)

Hcxonupe fanHbie Cielyer B3sTh B XosslicTBe H3
KapT 3acOPEHHOCTH TNOJell, NMPOrHO30B CJYKGH 3alIHTEHI
pacTenHil.

Popma 5
CHcTema 3auuTel pacternd

octan

arperata
Meponpusran - oy
Mapka cpokn | creei-
Tpa- |MaPKa foninon- | “muie

Topa |MAWHH | yepua | noa-

Arpotexauueckue Meps GophGi .
C CopHAKaMH
Xuunueckse  Mepsl GOpnOH ¢
copHAKAMH
JINKBRAAUAA COPHAKOB Ha yda-
CTKax, NpHJEralulux K Moo
Bops6a ¢ GonesHsamn
Bopbba ¢ BpeUTEIAMH
Bopbba ¢ moserauuem
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4 OpraHH3allHOHHO-TEXHHUECKHE MeponpHaATHSI, obec-
TeYHBalollie NOJYdeHHEe NPOrPAaMMHPYEMBIX YDPOXKAeB Cellb-
CKOXO3HCTBEHHBIX KYJIBTYP.

Opranusauns TpyAa (Gpnrana, sseHc)

Cocras  TPaKTOPHCTOB + pabourx

3akpenasieMbie 3a Gpurajoit (3BeHOM) KYIHTYPH M HX TJOmALb

3akpennTb 3a Opurafofi (3BeHOM) TPakTopoB (Mapka M KO-

NHUeCTBO)

Maumi # Opyanit (MapKa H KGTHYeCTBO)

Buiteanth cevsiH (KyJAbTypa H KOTHUECTBO)

opraiHueckHe H MHHepajbHble ya0OGpeRud

repOHILH AL » AA0XHMHKATH

PeTapAaTH

COCT. MYECKOH KAPTBI
MHAYCTPMANLHON TEXHONOTMM BLIPALMBAHMS
NPOTPAMMMPYEMbBIX YPOXKAEB
CENbCKOXO3AMCTBEHHBIX KYALTYP 30HLI

HcXonHrle NaHHblE N0 HOPMaM BHIPaGOTKH, pacueHKaM
H IPYTHM TNOKa3aTe/lsM CHelyeT B3SThb W3 THIOBBIX HODM,
TIPHHATBIX B xo3sificTBe
KOE AHUE
PA3PAEOTAHHbIX TEXHONOTMH
M BLIEOP BAPUAHTA ANS XO3SHCTBA

Ha OCHOB2HHH TEXHOJIOTHYECKOH KapTel pacCyHTaTh
SKOHOMHYECKYIO 9(eKTHBHOCTb NpOTpaMMupyemolt — ypo-
JXafHOCTH H JaHHBle 3aHecTH B ¢opmy 6 JaTh sakioue-
Hue,
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COREPYAHHUE

M peducrosue D T T T T

OCHOBEI ypoxas
sABCTBEHHEX KyAbTyp e e e e e e e e
Meronut npor P
Yposetb

npu
Onpenenenne nmuuuanbﬂoﬁ ypomauﬂocm nmo mpHXoRy ¢oTo-
CHRTETINECKR aKTHBHOM pajnalui

H U0 BJa-
r006eCNeyeHHOCTH TIOCEBOB .

Onpenesensie AefCTBHTENBHO BOMOXHON ypoxailHOCTH MO 610~
CHAPOTEPMHYECKOMY TIOTEHILHANY

Onfpenesiere ASHCTBHTE/BHO BO3MOXKHOM ypoXKakHOCTH MO Ka-
YECTBEHHOH OlleHKe MNOYBH

Onpenenenue nencrsmenbﬂo soaMochn YPOXKAITHOCTA MO KOMH-
YeCcTBY BHOCHMBIX yROGpe!

Arp OcHOBEL mpor .

It

CrocoGu onpenenenns onruuubuux llOpM BHECEHHS ynoﬁpeuun

Ha IJAHHDYeMyIO yPOKaiHOCTH

Pacuer HOpM BHeceHHs YAOGpeHHI Ha NAaHHPYeMYIO npu&aauy

ypoxafiHocTH

Pacuer HopM BHeceHHst yAOOpeHuii no GajJIbHON OuEMKe NOYBH
u arp daxTops y 3anaa-

HHDOBaHHOH ypOMaMHOCTH . . . . . . . . . .

CrpyKTypa NOCeBOB nnauupyeuoﬁ YPOKaAHOCTH

Arp yea08HA ypoxaii-
HOCTH B e

Opr

y mpor y

P y CKHX H MpaKTH-
ki M0 y P i
CTBEHHbIX Kyllb'ryp L
TipakTHueCKHe 3aHATHA . o+ .+ + 4 & « & o« 4 -
Yxasareav aureparypor P T T
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