H. T. MYPAII

Ol'bIThI

[10
ADPOTITOHHKE
B

LHIKOJIE

ITocobue drsn yuureneti

HU3JATEJIBCTBO
«[TPOCBEIIEHUE»
MOCKBA - 1969




OT PEJAKLHH

A5pONOHHKa — HOBHIT METOJ BHIPALIMBAHUS pa-
CTEHHH B BO3IYLIHOH cpene. ITpoBoJsioka na cetuathlit
CTaKaHYuK y CTeJaxa-— BOT TOYKH OIOpH pacTe-
HUH. DTOT OpHIMHAJbHBIE METOJ BbIPAaLIWBaHUS pa-
CTeHuit uMeeT GoJibIIOE HayyHOe H MPaKTHYeCKOe 3Ha-
YeHue. .

Cnoco6 BepaliuBanus pactenuit Ges cy6erpara
npeacrasiser Oojblioil MHTepec nis WKoa. Ilpu
BblpallHBaHHH  pacTeHHHi  a3pONOHHBIM  METOAOM
yuauiuecsi cMOryT HaGJonaTbh 3a POCTOM KOpPHeBOIl
CHCTEMBl pacTeHHi, yNpaBJsATbh NpPOLECCOM INHTaHHS,
CTaBHTb HHTEpPECHBIE OINBITHL

B knure nogpo6uo ONMHCaHO YCTPONCTBO M 06Opy-
JIIOBAHHE a3PONOHHON YCTAHOBKH, H3JIOXKeHa MeTOLH-
Ka BblpallUBaHHS OBOLUHLIX PaCTeHHi, laHa NpHMep:
Hasgl TCMaTHKa ONbiTOB, XXYypHal Hab/oIeHH.

Kunra GyzneT uHTepecHa mpenofiaBaTtensiM GuoJIO-
rHd M TPYAa KaK CeJbCKHMX, T@K H IOPOJCKHMX HIKOX.

«...OpraHu3M ecTb, HECOMHeHHO, BbiCLIee
eJUHCTBO, CBsidpiBawllee B cefe B OHHO
11€JI0€ MEXaHHKY, (I)PI3HKY H XHMHIO, TaK 410
3Ty TPOHLY HEJIb3S onbLie pasieyiuTb».

D. Ineensvc

BBEJAEHUE

Onna u3 XapakTepHblX OCOGEHHCCTENl COBPEMEHHOFO
3Tana B PasBUTHH OHOJOTHH — FyGOKOE IIPOHHKHOBEHHE
METOIOB (PH3HKH M XHMHH B HccJefoBaHue GHONOTHYECKHX
SIBJICHHUII.

ITonbITKH MOMOHTH K M3VYEHHIO XKH3HCHHBIX MPOLECCOB C
YHUCTO (PH3HYECKOH M XMMHYECKOH TOYeK 3DCHHS, HTHOPHPYS
OHOJIOPHYECKHEe 3aKOHOMEDHOCTH, o0peycHH Ha Heynauy, Tak
e KaK H CTpeMJIeHHe HEKOTOPHIX OHOJOroB IMOHATh CYLU-
HOCTb XKH3HH, He npuberas K IOCTHXKEHHSIM COBPEMEHHOIl
¢usuxky u xumuu. Ceflyac sicHO, YTO 1Jist paspelieHus OCHOB-
HBIX po0saem CHOJIOTHH — 32KOHOB PAa3BHTHSA W POCTA, NpH-
poIbl HACTENCTBEHHOCTH W MHOTHX IPYIHX — HEOBGXOIHMO
NONYyYHTh SICHOE MpeJICcTaBieHte 0 (PHU3HKO-XHMHYECKOH OCHO-
Bé 3THX IIPOLIECCOB.

B cBeTe 310r0 a3pONOHHHI METON BHIPAIUHUBAHHS pacTe-
EM{ JlaeT BO3MOXXHOCTb NPOBOAUTHL INYyGOKHE KOMIWIEKCHLIE
HCCJIEIOBAHHS JKH3HEHHBIX NPOLECCOB, MPOTEKAIOIIHX B pa-
CTHTeNbHOM opranusme. OH OCHOBaH Ha_JOCTHIKEHHAX GHO-
JIOPHH, (PU3MKH, XHMHM, alPOXUMHH, MEXaHHKH. A3pOIOHH-
Ka — 3T0 crmocol BhIpalllMBaHHA pacTeHuil 6e3 cyfcrpara B
BO3YIUIHOMH cpepe.

Cpeau MHOIMX MpepaHHil HCTODHS COXDaHMJA paccKas
O BHCAYMX CallaX acCHPUHCKOR papuubl CeMHpaMHIBL, CYu-
TaBIUMXCS OOHHM U3 ceMH yynec cBeTa. Eme 3a 300 et o
HamweHd 3pbl ObIIH 3TH POCKOULIHBIE Calbl, NOcaxKeHHEBIE HAa
HCKYCCTBEHHO HAaCBIIIaHHOH ILIOLLaAKe, KaAK OBl BHCEBIUHE
Hal 3eMJIeH.

CoBpemennas JefiCTBHTEBHOCTb — FPAHAHO3HEIE YCIEXH
B Pa3BHTHH HayKH H TEXHHKH — 3aCTaBHJia IOMEPKHYTb 3TH
yyneca. Mbl XuBeM HaKaHyHE CO3LaHHS HACTOSILHX LeHCT-
BUTEJIBHO BHCSIYHX OTOPOJOB, KOTOpHE OYLyT IaBaTb Hace-

3



Puc. 1. Pactenusi orypua B yCHOBHSIX a3pOIlOHHMKH.

JleHHI0 OOUJBbHBIE ypoKau oBolleil. B Bo3nyuinoit cpene, 6e3
10YBbI, MOXHO BLIDACTHTb PacTeHHs Orypia, Tomara, 6akmaa-
)KaHa, nepua, JyK, LBETOYHO-IEKOPAaTHBHEIE H JIPYTHE KYJb-
Typo. IIpoBosIOKa na ceTyaTHil CTAKAHYUHK CTENJIa)ka — BOT
HX TOYKH ONOpH. PacTeHus LeTHKOM HaXoQATCS B BO3LyXe
(puc. 1).

Eue B nauane nsanuaroro Beka K. A. Tumupsizes nucad,
YTO pacTeHHs MOXKHO BbIpalluMBaTb u (e3 3eMJH, ecld HAa-
BaTb UM HeOOXOAMMBIe IJISl HX XKH3HM BellectBa. OH ONBIT-
HBIM [TyTE€M YCTaHOBHJI, YTO B YCJOBHSX BOZHOH KyJBTYDHI Y
pacTenuii HabJlonaercsa KHCJIOPOLHOE ToJOfaHue KOpPHEBOMH
4

CHCTEMB B TeueHHe BCEro fepuona Bererauuu. s ycTpa-
Henus storo siBaenua K. A. TuMups3eB NpPeNJOXKHI [Ba
croco6a MpoayBaHHs BO3AYXa B PacTBOp. DTO MeponpHsTHE
COXPAHfET CBOE 3HAUEHHE JJIsl BOAHOH KyJbTYPH H B HallH
IHH.

ITpogeccop B. ApHuxoBckui, HCClIENysl pOJib BO3LYIIHOH
Cpelbl B Da3BHTHH KOPHEBOH CHMCTEMBbI, [OKa3aj BO3MOX-
HOCTb BHIpAllWBaHMs PAcTeHHH B BO3JyXe, €CIH BpeMs OT
BpEMeHH ONpbICKUBATH KOPHH WX pacTBopamu. CTaTbu 0 BO3-
LymHOH KyabType B. ApuuxoBckoro Ovliy omnyG/IHKOB2HEI
Ha CTpaHuuax pycckux uzganui eme B 1911 u 1915 rr. Onu
CTaJH JOCTOSIHHEM YUYeHbIX Bcero mMupa. O6 3TOM MHIIET K
K. A. TumupsideB B CBOeil KHHre «3eMJeie/iie H (PU3HOJOTHS
pacTteHHii».

PasBuTHe yuyeHHs O IIHTaHHH pacTeHHH MO3BOJIMJO CO3-
IaTh HOBYIO TEXHOJIOTHIO BbIpalllMBaHHA pacTeHuil — aspo-
noHuky. dra pa6ora B CCCP Bnepsbie Gbuta Hayata Ha
omopaom nyukre HayuHo-HccnenoBaTebCKOrO HHCTHTYTA
osoiunoro xo3siictea (HMMHUOX), opranusoBanHom Munu-
crepcTBOM cesibckoro xossiictea PCOCP B 1956 r. B Tenu-
nax MockoBckoro HedTesaBoaa.

ITonyyeHHBle JaHHBIE NMOKAa3asaH, YTO TNHTaHHe pacre-
HHii, OCYLIECTBJsSi€MOe KOPHEBOH CUCTEMOH, B T€YEHHE CYTOK
H BCeli BeretanMu NnpoTekaeT HepaBHOMepHO. [Ipu atom cy-
IECTBYIOT CBOH PHTMBI, CBfI3aHHBI€ € BHELIHHMH YCJIOBHf-
MM, 3TalaMH POCTAa U Pa3BUTHS KODHEBOH CHCTEMBI H pac-
CTEHHs B HEJOM. DTa PUTMUHYHOCTh OblLI2 YCTAHOBJEHAa BHA-
yaJle Ha BOOHOH, a 3aTeM YTOYHEHa Ha BO3XYyLIHOH KYJb-
Type.

Buinu nposesnensl uccle0BaHKs, KOTOPHE JEITJH B OCHO-
By pa3paloTKH CHCTEMHEI POrpaMMHPOBAHHOIO aBTOMAaTHYe-
CKOrO yIpaBJeHHsI H KOHTPOJS 32 BOLHO-BO3RYIUHHIM IHTa-
HHEeM pacTeHHH Ha aspOIOHHKE.

B macrosiee BpeMs IJOILAADb IOf, 23PONOHHKOH JoOBexe-
Ha B 3TOM HHCTHTYTE 0 1000 M2

Boagymnas kyabtypa osollleii 6bl1a 060pyLOBaHa B COB-
x03e «Map¢uno», Mucrutyte ¢usnosoruu pacrenuil Akaue-
muu Hayk CCCP, B Jlenunrpaackom bBuosornyeckoM HHCTH-
TYTE€ U IPYTHX XO3AHCTBAaX H HayYHBIX yUYDeXIEHHSX.

B 1957 r. ua Jlefinuurckofi BBICTaBKE IEMOHCTPHPOBa-
JIMCb PacTeHHsl, BbIpallleHHBEIE aHAJOrHYHBIM crnocoGom Tec-
Meipoy (AP). HMm Owln moayued ypoxai orypuos 85 xe
cl M
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Bonblioe BHHMaHKe a3pomloHuke yrneasercs B HMraaum,
IOrocnaBuu U ApyTHX CTpaHax.

HoBas TeXHOJOTHS BHIpallHBaHHA PaCTEHHUIl pecTaBsi-
eT 60JbIIOi 9KOHOMHYECKHIT HHTepec. Tax, B KOJNIX03aX H COB-
xo3ax Coserckoro Cor03a moI1aAb TCNJIHL COCTABJSICT OKOJIO
4 maH. 2 OBoLM B HMX BHIPAIMBAlOT IABHLIM 06pa3oM
Ha TOYBEHHHIX CMECSX. DTOT cnocol TpymRoeMKHil H TpeoyeT
3HAYHTEJbHBIX KOJHYECTB MECTHHIX OpramnHuecknx ymobpe-
uuit. UtoGhl npuBectd B paforocnocolioe cocTostiie Ternim-
L(bI BCEX KOJIXO30B H COBX030B, HEOGXORUMO 3aTpaThTh 450~
500 Teic. T KepHOBO# 3eMaH, 400—500 Toic. 7 naBosa. YUro6unl
JOCTaBHTb 9TH MaTepHajbl, Tpefyercs mnpojenar, Gosee
4,0 maH. T/km u 3atpatuTe cBhime 400 Toic. UEJIOBCKO-ANCH
JJ1l 3aCOTOBKH M HaGHBKHM TPYHTOB H MPONH3BOJICTBA JPYTHX
paBoT. 3aMeHa MOYBBI APYTHMH TBEPALIMH CyGCTpaTaMu HC-
KJI0YAeT MOTPEGHOCTb B MECTHBIX OPraHHUuecKHX yjo0peHH-
AX, HO TaKxke TpebyeT OOABIIKMX 3aTpaT CPEACTn H Tpyla Ha
exuuuny nuomanu. Yepes ompeneneniuniil NepHoL BPEMEHH
IPyHTH H LpyrHe cyGeTpaTel HEOGXCANMO 3aMeusTh, Ha UTO
CHOBA 3aTpayuBaeTcsl MHOIO Tpy[a H CPCACTB.

[Tpu a3pomoHHOM CIOCOGE BhIpaulHBains pacTenuf Kop-
HeBasi CHCTEMA pa3BHBaeTcs B BO3JYyXe B IIOJOM IpPOCTpaH-
cTBe cTessaxel HJH yraybJjeHHblXx KOTJOBaNOB, B CETYATBIX
cTakanukkax u 6e3 Hux. Croco6 BO3ayilloi KyJbTypBl OBO-
Hel MO3BOJSET HCIOMBIOBAThH IJIsl TEXHOJOTHYECKOro 060-
pYLOBaHHsl Pa3Hble [HEIIeBLIe CHHTETHUCCKME MaTepHalbl,
ac601EMeHTHBIE TPYORI U TIP.

B nponecce Bererauuu pacredsii TpeCycTca NOCTOSHHOE
06HOBJICHHE BO3JyXa H BOLHOTO pacTBopa B KOopHeoGHTae-
MOM cs0e. B ycsioBuH OGBIUHOMH CyGCTPaTHOH KYJIbTYphI cHab-
JKeHHe KODHEH KHCJIOPOJAOM OCYLIECTBJIfIETCA MOCPenCTBOM
auddy3uu rasos, NIPOBETPHBaHHEM, B pesy/abrare Temnepa-
TYpHBIX TepenajoB, ABHIKEHHEM BOJAH B II0YBE W B APYIHX
TBepIbiX cy6CTpaTax, BHITECHEHHEM M 3acaChlBaHHeM BO3Ny-
xa. [1pu BHIpalMBaHHH pacTeHui a5pOINOHHBIM METOLOM
KODHH PACTEHH}i HaXORATCA B BO3AYIIHOH cpene. B 3omy
KOpHell BO3LYyX IOCTyNaeT 4epe3 OTBepPCTHs ceTdyarhx Cra-
KaHUYHKOB H DOKOBBIX OTBEPCTHI CTeJIaXKed.

ITo napHLIM JuTepaTypel, o6beM mop B cyGcTpartax Jo-
cruraer ot 30 no 509% o6iero ux ofvema. B ecrecTBeHHBIX
YCJIOBHAX UacTh 3TOr0 NPOCTPAHCTBA 3aHATa BOJOH, a YacTb
ocTaeTcs 34IOJHEHHOH BO3AyXOM. B a3pONOHHBIX yCTaHOB-
Kax cy6cTpart OTCYTCTBYET H BCE NPOCTPAHCTBO 3alOJHSAETCH
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BO3/yxOM, 6yarofaps 4ueMy B YCJAOBHAX A3PONOHHKH YCH/H-
3aeTca POCT KOpHeBOil cuctemel B 1,5—5 u Gosee pas.

Ypoxaii oBollelt NpH BHIpAIIHBAHHH A3POMOHHBIM METO-
nom noebiiaerca na 20—50% u Gosiee MO CpaBHEHHUIO C TIOU-
BeHHOH M BONHOM KyJbTypamu. XOpOllMe YpoxKau Ha a3po-
TMOHUKe NaloT Orypei, Tomar, 6aknaaxaH, nepei, ¢acoap H
Apyrue Kyabtyphl. B 1965 r. B coBxose «Mapdnuo» Ha BO3-
AYLWHOH KyJbType ypoai OBOLUEH COCTaBHJ 30,7 ke, B
1966 r. — 45,7 k2 u B 1967 r. — 31,3 ke ma 1 #2? nnowaiu
TeIlJTHILBL.

AspornoHnKa OTKpbiBaeT OoJbLiIHE BO3MOXHOCTH IJf
BHIPAllMBAHUsl PacTeHHH HA KOPaGJ/siX B NAJbHHUX 3KCIENH-
LWHSX, TPH MEXIJaHEeTHhIX KOCMHYECKHX MOJIeTax.

Meron BO3AYIHOH KyJbTyPbl MOXKET OHITh IIHPOKO HC-
N0Jb30BaH B YYEOHBIX LeNAX, STHM METOAOM MOXKHO BhHIpa-
IHBaTh pacTeHust B GHOJOTHUECKHX Ka(uHETax IIKOJ, Opra-
HH30BaTh MHTEpecHble HAGJIONEHHS 328 POCTOM H Pa3BHTHEM
pacTeHHH, NOCTaBUTh OIBITLL.

JlanbHefimasi pa3paGoTka MeTORAa BO3JAYLIHOH KYJBTYpHI
Tpe6yeT yrayGieHHsl H paciiMpeHHsi KOMIJIEKCHLIX HCCJIeNo-
BaTeJbCKHX paboT B HalpaBJieHWH YTOUHEHHs cOCTaBa IMH-
TaTeJLHOTO PAacTBOPA, COOTHOLIEHWH 3JIEMEHTOB NHTAHHA B
HeM; TpeGyeT BLISICHEHHS (PH3HOJOTHYECKHX (YHKUMH OT-

- BeJBHBIX OPTaHOB DACTEHHs B YCJOBHSAX a3PONOHUKH, TOJ-
Gopa COpPTOB H BMIOB OBOILLUHHIX pacTeHui. AKTHBHOE y4a-
~ cTHe B pa3paboTKe 3THX BONPOCOB MOTYT NPHHATDH yYallHecs

CTaplluX KJaccoB Kak CeJIbCKHX, TAK H FOPOIACKHX IHNKOJI.




I'naga I YCTPOWUCTBO, OGOPYJOBAHUE

U 3KCHJYATALLNSA A3PONTOHHbBIX
YCTAHOBOK

YCTPOWUCTBO M OBOPYIOBAHUE
A3PONOHHBIX YCTAHOBOK

Ilpu BHeApEeHHH a3PONOHHOrO METOMAa BHIPAIUMBAHHSA pa-
CTEHHI MOXHO HCII0J1b30BaTh JIOObIE TENJHIEl, II0CTPOEHHEIE
10 CYILECTBYIOILHM THIIOBBIM IIPOEKTaM.

A>ponoHHas YCTAaHOBKA COCTOUT M3 CTeNJa)Kel, KOJJeK-
10POB C pacCNBUIATENAMH, NMOLBOASAILEIO W CJAUBHOFO TPyGo-
IIPOBOLOB C 3aNOPHLEIMH K OOpaTHBIMH KJamaHaMH, y3Jjia
IHTaHusl, 3JEKTPOABHIraTeseil pa3HoH MOILHOCTH, YCTPOHCT-
Ba MPOrpaMMHPOBAHHOIO aBTOMATHYECKOTO YNpaBJEHHS U
KOHTPOJIsI 3@ BOAHO-BO3AYHUIHLIM IHTaHHEM DacTeHMiL.

OcHoBHOe 060pyfOBaHHEe HOM a3PONOHUKY MOAGHpPAIOT

Cco0Opa3HO YCJOBHSM TEIVIHIIBI H BO3MOXHOCTSIM XO35HCTBA.
Tawm, rpe moctaToyHo MOILAMH, JyYIIe OTBECTH MOX KaXKLYIO
KyJbTYPY OTIOeJBHYI0 TeIUIMLy, a The TJOIlakb OrpaHuye-
Ha, MOXHO B CIHOH TeIlJIMLE IPOEKTHpPOBaTh 2—3 oTnmele-
HH$, pasleIeHHBIX CBETONpO3pauHoi nJjeHkofi. Oxua yacTb

TOMIET AJs BhIPallMBaHHUs MACJEHOBLIX, BTOPas — JAJISl ThiK-
BEHHBIX PaCTEeHHH.

Crennaxu

Tennuusl 060pynyIOT MONEPEUHBIMH HA3€MHBIMH CTeJJa-

®KaMH ¢ 000rpeBOM HJIH yrJyOJeHHBIMH KBapTaiaMu (KOT- |

JIOBaHaMH) ¢ KpellmKaMHu (puc. 2). CTensaxky 4acTo Ha3bIBa-
10T MOAACHaMH. DTO KOPHTo06pasHble coopyxkenus. Ilupu-
Ha creqnaxeit 70 cm, rnyGuHa — 20—25 cm. Paccroswine
MeXxny cresjaxaMi — 60 cm, mupHHa LEHTPaJbHOrO Mpo-
xola Temauub — 90 cm. Crennaxu HOJMXKHB OBITb BOJOHE-
NIPOHHI{2EMEI, JIETKOHM KOHCTPYKUHH, XHMWYECKH CTOHKHMH H
nonropeyHbiMH. OHH H3TOTOBJISAIOTCH H3 TEMHBIX CHHTETHYEC-

KMX MJIH JPYTHX MATepPHaJsioB, a TAK2Ke MOT'YT GHTb HepeBsiH-
HBbIMH HJIM 6€TOHHBIMH (pHC. 3).
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Kpbiliky cTeazxek
H3rOTOBJSIIOT C OTBEp-
CTHSIMH, B KOTOPbIE BCTa-
BASIIOT CTAKAHYHKH C BHI-
caXKeHHBIMH B HHX pac-
TeHHsMu. KpBILIKH TakK-
7K€ JNOJXKHEI ObITh U3 XH-
MHYECKH CTOHKHX Mare-
pPHAJIOB TEMHOTO LBETA.
Hanpumep, H3 JHCTOB
BHHMILIACTA  TOJIIHHON
3—4 mm MM HATAHYTOH
Ha paMKH BHHHILIACTO-
BOfi nep¢opHpOBaHHON
IJIeHKH (CETKH).

Kpoimky crennaxei -

NOJXKHBI OBITH CHEMHBI-
MH, a8 KPBIIIKH KOTJIOBa-
HOB, pacroJjaraloliuecs s
MeXJIy JeHTaMK pacre-
HHMH, cJenyeT JneJjiaTbh HA
yCTOHYMBBIX ~ KpelJIeHH-
ax. OcofeHHO TIPOYHHI- ‘
MM KpensieHHst LOJIKHBI ObITbh B T€X MecTax, Ie IIPCBOJHUTCS
c6op ypoxas. 3mechb IPOXOAB MOLYT OBITb HEepeBAHHBIMH,
13 GeTOHHHIX IJIMT MJIH ApYTHX MaTepHaJoB.

J1ns1 BBIPOHOYHBIX, 3€JIEHHBIX H vLLeKOPaTHBH(v)-LLBETO‘IHbIX
KyJbTYP KPBILIKH 3aMEHFIOT CETKOH, HATAHYTOH Ha paMKH.
Pasmep fiyeex CETKH — 4><6u u 10X 10 mm. Mexpy Kamubi-
MU IByMS PAAaMH pacTeHHH YKJIaIBIBAIOT CETKY € Ayelika-
Mu 4—5 mMm.

CraKaHukK{ 1JS [OCAaIKH paccaibl AONKHBI CBITH AHA-

merpom 80 MM M BBEICOTOH 80 MM W3 CHHTETHYECKHX XHMHYE-
CKM CTOHKHX MaTepuaioB. SluedikH ceTkH — oT 5X5 #0
10% 10 mu. CTakaHuHKH AelalT ¢ peCopAaMH, yACpKHBaIO-
UMMM MX B OTBEDPCTHSIX KpPHILIEK HAa3EMHBIX CTEJJ1aKeH HJH
YIJyGNeHHbIX KOTJIOBAHOB (PHC. 4).
" MoxHo BHpalUUBaTh pacTeHus U (€3 CTakaHYHKOB. Tor-
1a KOpHEBYIO LiefiKy pacTeHHsl NP Mocajike paccailbl HaJ0
0GepHYTb TOHKOH NJIACTHHKOH MEpJONa, BATHI HJIW ApYroro
MACKOro MarepuaJa.

CTesNiaKH M3 JHCTOBOrO BuHHIIacra (TOJILHMHA 3—
4 mm) — MPAMOYTOJIbHHKN pasMepoM 6250 1600 260 m.
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Puc. 2. Cxema pacnojoxeH:s
cTe/utaxKell B TeIUIHIe.
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Puc. 3, O6wwii Bug crennaxedi u KpHILUeK:

1 — nor <
MH G OTREDCTIINN o= Spen hesnana Ll OGOPYRORAHIE KOmTEKTOp-
HIIMK; efl ¢ oreepcTHAMH
ansr ps IJs ceTq -
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Puc. 4. Paccaga B ceTuaThlX CTaKaHUHKax H3 BHHHILJIACTA.

Maomany kaxzuoro creinaxka 10 #2 Bosnymmas xyb6arypa
crennaxa — 2,5 m5.

B KaKmo# OTHEJbHON CEKUHH WIH B HeOOJBINOH TeIIHLE
(250 #2) pasmewaetcs 15 crennaxeii. Kpoiuku cresyaxed
H3COTOBJSIOT M3 BHHHIIJACTOBBIX JHUCTOB MJIH H3 JIHCTOBOrO
oprcrexkna (mapku CT-1, TY, MXII, By-11-57). Ilpu otcyT-
2TBUM OPICTEKIa KDBILUKH [eJaI0T H3 JOCOK TOJIIHHOM 2 CM,
KAK y KMPIMYHEIX CTestaxeli (cM. nuxe). Jlisi XecTKOCTH
KOPBITO CTeJlaXKkeli YKDelJIEeHO CABOEHHBIMH YTLOJKaMH H3
Bunumyacra 30X 30X 30 ma, npu 3TOM YrOJIKH NpHWBAapHBa-
JOT K KOPHyCy CTpyeli Fopsiyero BO3Lyxa NpH TemIeparype
230—260°C. BmecTo YroJiKOB BHHMMJIACTA MOXKHO HCIIOJb-

" 30BaTb JePEBsIHHbIE PEiiKH C YrJIyGJeHHAMH MO KpasM AJIf

YKJIaNKH PAMOK C CETKAMH.
Pasmep KHpIHUHBIX cresnaxeii — 62501600 mu. Oc-

HOBaHHE ION 3THMH CTeJJIaXaMH — TOIUHWA OETOH MapKH
«50» Tonmunoi 10 em. Knanky cTeH Hy2KHO BECTH B MOJKHP-
NHua Ha pacTBope MapkH «25». BHyTpeHHIOIO MJIOCKOCTD
CTEH W JIHO CTessaxka, a TakKXKe HaA3eMHyH 4acTb HX Cle-
AyeT IITYKaTypHTb EMEHTHbIM pacTBOPOM. Kpblliky KHpIHY-
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HBIX CTeJJIaXKeli MOXKHO H3rOTOBJISTH M3 JIOCOK TOJIIIMHOM B
2,5 cm. Pasmep nepeBsiunbix Kpbimek— 1050 1700X25 mat.
Jast KpBIIEK 3[eCb MOXKHO MCIOJIb30BAThb JIMCTHl BHHHILIA-
CTa MJIM CETKH Ha PaMKax.

B orBepcTHsix KpHIIEK cJenyeT YKPENUTb KallpOHOBbIE
cTakaHyuku pasmepom 80X 80 mm, a Bce nepeBAHHBIE KPBIII-
KM OKpPaCHTb MacCJfHOH KPacKOH B 3eJIEHbIH HJIH O€JIbIH LBET.
Cresiaku MOTYT ObITb OMHHAPHEIMH — € IBYMs PsilaMH pa-
CTEHH H CIBOEHHBIMH — C YETHIPbMSI PANLAMH PACTEHHH.

Urto6sl MUTaTENBbHBIE pacTBOpP CaMOTEKOM BO3BpallaJcs
‘B 6aK yepe3 TpyGONpPOBOJ, CTEJJIAXKH [EJalT C He3HayH-
TeNbHBIM YKJIOHOM. Bayok Hafo pacmoJoXuTb Tak, YTOOHL
ofecrneynTh CaMO3a/JHMB Hacoca M CaMOTEYHBIH BO3BparT IH-
TaTeJbHOro pacTBopa B 6ak. OueHb BaxxHO, 4TOOBI KOJHYECT-
BO pacTBOpa, 3aMoJHAMILee CHCTEMY, OBJIO IMOCTOSIHHEIM H
NONNEepXKHUBAJOCh B cHCTeMe OOpaTHHIM KJallaHoM, «ryca-
KoM» (Tpy6Ga C 3arHYThIM KOHIIOM) HJIH ApyruMH, 6oJee co-
BEPIIEHHBIMH [PUCIOCOOJEHHAMH, YCTAHOBJEHHBMH B Haya-
Je Tpybonposona, B6IM3H Hacoca.

YcTpolicTBO AJ1s BBIpAIHBAHHA HEPACCALHBbIX PACTEHHH.
Yro6ul BHIpAIIMBATh JYK HJIH TPHCTaHOBOYHBIE KYJBTYDbI
OBOILEH, CTeNJIaXH TIOKPBIBAIOT BMECTO KpBIIIEK CETKOH, Ha-
TAHYTOH Ha paMKy. TakKoro pojia yKpeTUe CTe/JaxeH mWHpo-
KO HCIIOJIb3YIOT MO3IHEH OCEHbIO, 3UMOH M paHHEH BECHOH.

JIYKOBHIb, a TaAKXKe KOPHEIJICAH CeJbAepesl U NMeTPYUIKH
(6e3 3ejeHH) pacnpeneJsioT Ha CETKe IIOTHO OJAHH K Jpyro-
My. 3aTeM, 4TOOH YCKOPHTb OTPACTaHHE KOPHEH W 3eJeHOH
Macchl, CO30aI0T YCJIOBHA BJAXHOH KaMephbl — JYKOBHLBI H
KOPHEIJIOAB! NPHKPBIBAIOT NMPO3PAaYHOH NJEHKOH. YKPBITBIE
pacTeHus CHH3y, H3 OTBEPCTHH TPYObl, aBTOMATHYECKH OINpPHI-
CKHBAIOTCA NMUTATE/bHEIM PACTBOPOM.

KonsexTophl ¢ pacnblIHTENAMH
NHTaTeJBLHOTO PacTBOpa

Konsexkropsl, 06COpPYNOBaHHbLIE pacHbUIMTENAMH  [JI
ONpLICKMBAHHs MHTATEJbHBIM PaCTBOPOM KOpPHEH, YKJialbl-
BAIOT Ha JIHe CTeJJaXXel M KOTJIOBAHOB MeXJIY KaXXIbIMH
IBYM# psiamu pacreHuii. KoJMyecTBo pacnbliMTesN el Ha
KOJJIEKTOpe onpenensieTcss u3 pacyera | pasGpeiruBatedb
Ha 4 pacTeHus.

KoJsnexTopel crediaxkeil 1 yriyGJeHHbIX KBapTaJoB AJfA
ONpPBLICKUBAHUS KODHEH MHTATEIbHbLIM pPacTBOPOM MOIKHO
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9
MpOeKTHpPOBaTb B [IBYX BapHaHTAX. OmnphICKHBaHNe Kop}éecyi
cBepXy BHH3 M CHH3Yy BBEpPX (puc. 5). Ilpu nuxueM ONpH
KHBAHHM KOJJIEKTOpH LOMMKHB YKIaublBaThCA Ha BHICOTE
3 cm OT AHa, @ TPH BEPXHEM ONpBLICKHBAHHH — Ha-3 cné HU-
)Ke KpHILUKH CTelIaxKa WK yrayGJeHHOro KBaprana. H;lbz
st pa3MelleHHsl pacTeHHH Ha CTeIaNax U KBapTaJjax pac
nonaraloT na paccrosinuy 10 ¢a oT Kpaes. Paccrosnusi MEX-

LTIV ERs =
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S
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Puc. 5. Bepxnee u HHXHee P

JIIMH B CTeJJIaxXax IpH IByX-, ‘{eTprepoILHOﬁ nocajkxe pacTeHHH.

acroJioxKeHne KOJIJIEKTOPOB € onpHICKHBare-
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1y pacreHusiMM B psimax — 35-—40 cm. Ha yray6JieHHBIX
KBapTajaXx pacCTOAHUS COXPAHSAIOT TaKHe e, KaK H Ha
CTeJJaxax.

Koanexroper pacnonaraior snosb CTeJJIaxkel, B HUX J0J-
KHO GBITH PABHOMEPHOE NABJIEHHE BO BCEX €ro TOUKaX, T. €.
BO BCEX PACMBUIHTEJSAX WM Pa36phIruBaTeax.

K xonnekropam crennaxei mo TpyGONPOBOAY MOABOAUT-
Csl pactBop. lInTaTenbubiii pacTBOp Harmeraercs B oTBep-
CTH5 KOJJICKTOPA M PACHBLIAETCS € MOMOLIBIO PA3JHYHBIX
¢OpPCYHOK WM pachbLIMTeN €k Ilpu stom npoucxoput ompei-
CKMBAHHE KOPHEBOH CHCTEMbl MJIM JIUCTBEI PACTEHHIL. Onpeic-
KHBAHHE 13 OTBEPCTHH HATHETATENbHOH TPyGHl (Ges ¢opcy
HOK) Hanexuee (puc. 6).

HTo6hl o6Gecneuntb HeOGxoTUMOE pacnbuleHHe nUTaTeNb-
HOTO pacTBopa M NOCTHFHYTB KaueCTBEHHOIO ONpBICKHBA-

&
VI PR 13DV

Puc. 6. Bectopeynounsiit  cnoco6 NMOJaYl MHTaTeJbHOr0 pacTBopa
Ha KOPHEBYIO CHCTeMYy.
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Puc. 7. Yerpofterpo paabpuisrmeatens npu  GecgopcyHOUHOM crocofie
NOAKOPMKH PaCTeHHH.

Puc. 8. Pas6prisruBaHie NHTaTeJbHOrO pacTBopa
$OpCyHKOH «rpHbOK» B CTeJuIaxke.



HU5l — CMaqiBaHusl BCEHl KOPHEBOH CHCTEMBl, B COBXO3€
«Mapduno» (MockBa) 6ot IpensoxkeH pasbphIsruBaTesb
(puc. 7), noebimarnommii 3¢(eKTUBHOCTL GecthopcyHOYHOrO
cnoco6a. ATOT pa36pbITHBATENb COCTOUT M3 COIJIa ¢ OTBep-
CTHEM 3 MM B [HAMETPe C KOHHYECKHM paccekarenem. Corm-
JI0 BBHHYHBAIOT B OTBEPCTHE HAarHETaTeJbHOL TPyORL, a Haf
COILIOM K NPOBOJIOKE MPUITAHBAKT KOHYCHBIM paccekarens.
C nomombto conna u KorHYecKoro pa30prI3ruBatens qocTu-
raeTcss HeOOXOAMMOE pacIblIenHe CTPYH NHTATEbHOTO pacT-
BOpa, NMOCTYNAOIero u3 OTBEPCTHH TPy KoJlJIeKTOopa.
3nech ycrpanens HEJLOCTaTKH, KOTOPLIMH BO BpeMsl PaGOTEl
H306HNYIOT (hOpPCYHKH (3acopeHue U Ip.).

Bectopcyrnounntii croco6 Jdydilie ¥ jewesye ¢opcyHoy-
Horo. OH s¢dexTHBen npoct B paGoTe H Jyuymie oGecre-
UHBaeT OecrepeGOMHYI0 TONAYY NHTATENBbHOIO pacreopa.
Ha pucynke 7 noxasauur BADHAHTHL 3TOr0 pPaCHBIIUTENS: C
PEry/INpOBaHHeM yIiia PACTBIIMBAHHA H 6e3 Hero,

Pacnbuturenn cnenyer pacnomarats ma KOJIJIEKTOpe Ye-

pe3 700—800 mm. MoxXHO HCOMB3OBATE pacnubuinTenb THIa
«rpubok» (puc. 8).

Oborpes crennaxeit

Ilnsa coananust HeoGXoguMpIX TEMIIepaTypHBIX YCJAOBHI B
TEILTHUE MOL CTeJIaXKaMH LOJXKHBI PacloNaraThest TPyOHI
TIOYBEHHOro o6orpesa.

C 3T0il 1e/BbIO0 HCMONB3YIOT OLHHKOBaNHLIE Tpyos (1”7 BO-
florasorposenssle no 'OCTY 3262-62). IT-o6pasumii smee-
BHK SaK/ajbIBAIOT MO CTe/NaXKaMH Ha Ty6une 0,2 i,

3MeeBHK MOLKJIIOYAIOT (aanueBeM coennuenreM K cu-
CTeMe OTOILIEHHs, a BBIXOX H3 3MEeBHKA NPUBapUBAIOT K
KOJIJICKTOpY BO3BPaTa BOAL B KOTCJABHYIO.

Pasnenbumii nogson foporpesa onpaBgad TeM, YTO B
Clyua€ PEeMOHTa OTAEJBHBIX CTEJNaXel HIH JIHKBU 121U H
HEKOTOPhIX M3 HHX OTOIJIEHHE OTKJIOYAIT TMOCTAHOBKOH 3a-
FNYIIKH BO (J1aHUEBOM COENMHEHHH. Kpowme roro, npu 06wem
3MeeBHKe 060TpeB MOYBHI GyfeT HEpPaBHOMEPHBIM.

HonBopsiumii u causnol TPyGONpoBoabI

Hasuavenne noxpopsimero Tpy6OnpoBona — nogBoORUTH
[IHTaTeJbHBIH PacTBOpP OT Hacoca K KOJIJIEKTOpaM, HaXons-
LUHMCS B CTe/LTAXaX MIH KOTJOBaHax. IToxsogammii Tpy60-
NPOBOA HAYHHACTCS! OT BHIKMAHOFO pyKaBa Hacoca. YToGbl B
16

cucTeMe TMOMANEPKHBANIOCh MMOCTOAHHOE KO.TIH‘XECTOBI% ;;e;(::;a
pa, MOABONALLHH TPYGOHPOBOHOEGJII;iI%I‘;:lKEI;/II'LI‘T)YGOHpOBOHe
o6opynyloT OOpaTHBIM KlalmaHoM. O e
yCTaHaBJHBAIOT 0oJiee HaLEXKHOE TP e
cag». Takum oGpa3om, u3 6aka yepes s B e
IIpoBOI B Kax OBl KOJJEKTOop, a 3aTeMbe”:I Hier
JIMTeJb 112COCOM HarCHeTaeTcs IHTaTed ,

i onajgaeT Ha KODHEBYIO
pblil BaTeNi B pacCHbUIEHHOM BHJE II o2 WRBRERY D

. Yactp 3TOrO0 pacrbBopa NOIJAOLL i !

(;:gﬁlTueul\:})x/ﬂu yacTh, CKaThlBafACh Ha JHO CTennaﬁ\ﬂaészgazgiamlgT
erca oOpaTno B Gak. Jlas 3TOro B KOHIE CTE e
orBepcTHe B 30—40 MM, a MOA CTEJIAXKOM IIp

% MpOBOI. )
Hongggjgpg noaBOASIIErO W CJAHBHOIO prGgEEOngcL?:OS::
BUCAT OT KOJIHYeCTBA Bosnpnmmomer(l)c;ss ax (?LLHHapHO-
IJIsT COBOEHHOrO CTeJIaXKd B cpeuem 1, /lz_,ILLH ol
ro— 0,85—0,90 2 & rteucie 5—10 celc.( q;:(a
BAXKHO OIPEJIeJIUTh pasMep MUTATCALIOro OauKa.

3anopHple niu 00parTHbie KianaHbl

Kopmyc KilamaHa ycTauasJHBaloT BGI?HM -uacocTaal}::B;}E-
i aman yc -
7 3aniBailor OeToHOM. KJa
pee T cii pacTBOpa Ha
apHo. Tlepen mnonau p
BAIOT CTPOr0 BepPTHKA ECEonas
eHTaJibHble YCTaHOBKH
CTeJIJIaXKH HJIH 3KCIEPHM 0 :
NpOBEPHTb OT PYKH CBOGOJHOE IepeMeluenne MToKa ¢ Kia
HOM M NOIJIaBKOM.
" B BepxseM NOJIOXEHHH KJanan JOJKell NePeKphBaTh
BBHIXOJHOE OTBEPCTHE. ’ N
PeryasTop ypOBHsi pacTBopa yCTaHaBJWBAIOT n};xarlé gc
sepeyapoM. [lisi cBOGORHOrO MPOXOA@ TPOCa pery Mg) »;
MOMJIaBKOM M TPy30M HEOOXOLMMO CheJarthb JIOK pa3Mep
20%x 30 cm.

¥Y3en nuTaHus

B xaxpoifl TemJIHIE CO CTeNJla)KaMH WIH yrnyGﬁ::}}{I;;an
KOTJIOBaHaMH, B BECEHHHX TeIIHHaX, noprrrbxéc annoc06ne-’
5KCTIEPHMEHTAJBHBIX yCTaHOBKaX H JPYFHX II())T Sty
HMSIX [0l BO3NYINHHE KyJbTYpHl YCTaHaBJHBa Hcy9) Ly
TaHus ¢ GakaMH I nHTaTeanHo}ll‘(;é):cGT:l;)I?aanglpﬂ AL

OTPETh TaK¥Ke OJHH- ; i
ggiigoll)%?}&?m llzfxaxpo- H MHUKDO3JIEMEHTOB) ¢ MepeMelly
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Ombepcmusn b ramounure 2mm
( Cdc-:,f;/iumb vepes wae t¥ 400mm &
Ha n;.ngd #preBoeo enesda pacmenus) Baadon G npuzomobnenus
I nr——— MamunKo2o pacimbopa

Y,

OmbBembrenun dnn

0CIMaNbHbIx Cmeﬂ/.'alké’U/

Nlodova numymenspo 20
pacmfupa Hondexcam
7 A e "llpa
o momame "!f‘-."l‘..."—--- — 7‘{
4

Bosbpam pacmbepo

Puc. 9. Cxema yerpoiletna y3sn1a nmMTaHus.

BaIo %
emxglé;i;wgigponcmom, a4 eCMIM BO3MOXIO, H X03aTOpaMH
OTBETCTBUH C CMKOCTBIO € '
K ©aka. Ecau nn
HBIH y3esl O6OpYyLyIT T Sl
ONbKO OAHHM Gakom
HOT'O pacTBOpa, TO KaXKIblil f
) blif pa3 nmocJie HCMIoJb
BOpa HaIo OTBElUHUBATH : wonitf bacr.
yioOpenHst 4 FOTOBHUT 7
BOP: b HOBBIH pact-
EMI})(OC'IEO?:;M)/ ueJiecoo6pasnio IIpeNyCMOTPETh Tgxme
MK NpuMep, MeTaJlJIyeck
ass WJHM JDepeBsiHH -
AyWKa) mist cynepdhocdaTHbX BLITAKCK. P il
nonoéﬁ?baz %)ggra Gauka npsimoyrosbuas. Ero MouO pac
HEM TPOXOJe TenJULEBl ]
. [0 CTeJJax
3aKPHiB CBEPXY KPLILIKOIL -
. Ons mogorpes :
s peBa pacTBopa BHYTDH
prﬁa(;?;pg;ggr SJIEKTPOOOOrpeBaTeN b HJIH 31\fee13m¥ I»)13
y @ JINd  [IepeMeuidBaHH
A THTared
pacTBopa ycrpauBaloT =y
cMecHTeab H3 Tpy6 Ta
Merga HJIH MEHBIUHX HAMETPOB. N -
Klﬂulaﬁz;aiyli(ge;;:nbﬁblnfx pPacTBOPOM cHalxKeHBl MeXaHHuyec-
! » KOTOpBIE TIPHBOAATCH %
B IlelicTBUe -
Tpoasuratenem. Huxuu _—
JeM. € JIOTIACTH MellaJKH
b CcHabXeHbl pe-
npeﬂgr;xl:;;;m?});xnanxamn, KOTOpble, Kacaficb [QHa 6a£a
T OCa)XgeHHe Ha [HO :
. B3BEIII ¥
Hepgcmopnsmnxcn yaoOpeHui. L e
ce
(I)H.anpa?vIaHKHILJlIIS?JI:'{J}:lI;ITKGHTB CHabXeHbl OGBIKHOBEHHBIMU
I H TIOHaB
e AaBaeMOro pacTBopa OT B3Be-
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HNas uabaronenuss ycTaHaBAHBAKOT YyKasaTesH ypOBHEH
pacTBopa C TOYHOCTBIO 10O 0,1 cm, uTOOBl H3y4aTh PacxXon
BOIBl (TpPaHCIHPAL}IO) PaCTeHUAMH B q06oe BpeMs H IpH
pa3HbIX BHEIIHHX YCJOBHSIX. BricoTy ypOBHe#l NHTaTeJb-
HOPO pacTBOPAa MOXKHO 3aMepATb ¢ MOMOLIBIO MEPHOH JIH-

HEHKH.
EmkocTh 6aka oOIpeneasieTcss IJIoIanbio cTesaxeti,

KOJMUECTBOM DAaCTeHHH, BEJIMUHHOH CYTOYHOIO pacxoja IH-
TaTeJbHOTO pAacTBOpa, HEOOXOMMMOro s MUTaHHA pacTe-
yuii B Tevyenne 10—13 mHeii, miocC 10—12-nueBHBIH 3amac.
EmKoCTb 6aKa sl a3PONOHHOH yCTaHOBKH MOXHO paccui-
TBIBATb MCXOAS H3 CpelHeH HOPMbI 50 2 ma 1 M2 crennaxei
TeIIHIblL. B 3aBHCHMOCTH OT yCJOBHEL TakuM KOJNHYECTBOM
pacTBOpa MOXHO 00GecneyuTb pacTeHusi B TeyeHHE 10—
13 gueli, a B 3MMHHH NMEPHOA 3HAYHTEJDHO IOJIBLIE.

PacueT eMKOCTH NHTATEJNbHOrO 0aka. Ilmomanb OQHOTO

creanaxa S=10 x2. Bcero crenviaxei B ceknuu n=15.
[Iyolanp BCEX CTEJJIaxKei: :

TS=10x15=150 %

Orciona eMKOCTb 6aKa COCTaBHT.
V=50%150=7500 2 (7,5 #3),

roe 50 — cpefHss HOpMa pacTBOpa, HEOo6X0MMOro Ha
1 u2 cTrennaxa.

K nurareabuoMy 6aKy NOACOEAHHANOT COOTBETCTBYIOIEH
MOLHOCTH HAcoc C JBHraTesleM 1Js TNMOLauK pacTsopa Ha

KOPHEBYIO CHCTEMY paCTEHHH.

MonGop uenTpoOeKHOro Hacoca
H 3JIEKTPOJBHIATENA

ITpu BEIGOpE HEHTPOGEKHOTO HACOCa MCXOLAT 13 HHXKe-
ClellyIONerc: pacxoji IHTATeNbHOro pacrsopa, COrJIacHO
pacuery, coctasiser 10 a/cex. Tlorepu Hamopa B TPySomnpo-
Boje Ha cauHMLY nauHbl (Ha 30 ) H=4,5 m. Yro0H MNoxi-
LEpIKUBATh HEOOXOJHMEIN HANOP BOIB, MOLNOD B Marucrpa-
My [oJXeH paBHATbes 15,0 #. D10 oCecneyur HOPMaJIbHY'O
paboTy a3pONOHHOH YCTAHOBKH B TENJHLE.

Dtum TpeboBaHusiM Haubojee OTBEYACT HeHTPOGEKHBIH

nacoc mapku 3K-9a c anexkTpoaBHraTeleM B 4,5 k8T TpH
2% 19




n=2870 o6/mur mapxu A42-2, rne n — uuca0 06OPOTOR B
MHUHYTY.

Haunnple Hacoca: wanop H=19,5 # BomsHoOro cTonba,
TIPOM3BOAUTENBHOCTD Q= 12,5 1/cexk.

Hacocol mapku 3K-9a mocrapasiiorest B IBYX BapHaHTax:

1) c pabouum konecom nuamerpom 168 s, cosnarommit
Hamop Ha BoikMae H=27—34,8 M BopsiHoro cron6a npH
3JIeKTpOABUraTe e MOLHOCTbIO N = 7 K8T.

2) c paGouum KonecoM puamerpoM 143 mm, cosnaromui
Hamop Ha BHIKUAe Hacoca M or 19,5 no 24,2 m Bomsinoro
CTON6a NPU 3JMEKTPOJBUraTesie MOIHOCTBIO N =45 k67,

151 yNOMSIHYTHX BHILE €MKOCTeH MU IJIoUaaeH MOIKHO
HCMOMB30BATh HAaCOC C 3JeKTPOJABHraTe]eM MOIHOCTBIO
N=4 gsr, Tun A42-2.

IlonGop anekTpoHacoca nasi HeGOJBLLIMX niaouanei.
B rensnny miomansio 100 #2 U3 6agka Hacocom nepeKayu-
Baercst 3a 1 « 10,8 #® wuakocty. JeHCTBUTENbHBI Ke pac-
XOIl COCTaB/IsIeT He3HAUHTENbHYIO YacTb. Bosbmem mas mpu-
Mepa LeHTpoGexHblll Hacoc mapku 1 1/2 K-6, npousBomu-
TeNbHOCTbIO 14 #3/u u nanopom 20 M BogsIHOTO CTOMGA, npu
qucae o6opotoB 2950 B MuHyTy. MoOIHOCTD 3MEKTpOLBHTa-
TeJsl 1151 NaHHOH NMPOU3BOAMTENBHOCTH 1,7 K6T

) O & N
(N = 2.00201,5
102}0,7x%0,9

npuauMaeM N=1,7 K6T), 4TO COOTBETCTBYeT MOIHOCTH
SJIEKTPOABHIaTe/sl, YKa3aHHOTO B KaTajaore «Hacocw», Ha-
COC NOCTaBJ/seTCH C paMOi. ETo ycTanaB/iMBalOT B KOTJIOBa-
He WiM HaJ KOTJoBaHOM. [lo1 Hero penawrt HeoOGXOMMMBI
¢pys1amMeHT M 0GBSI3KY HacoCa NPHEMHBIMH M BHIKHIHBIMU
Tpy6onpoBogamu.

Bce 310 cuioBoe X03SIICTBO cocTaBisier MaJIOMOILHYIO
SJIEKTPOHACOCHYIO CTaHLHIO, KOTOPYIO MHOAK/IIOUAOT K Npo-
TPaMMHOMY aBTOMAaTHYECKOMY ynpaBieuHo. C NOMOILIbIO
NIpOrpaMMMpOBaHUsT MaJlOMOIHAS! 3JIeKTPOHacOCHasl CTaH-
Lnst aBTOMATHYECKH PETYNUPYeT CPOKH H HOPMBI Pa36pLI3rH-
BaHHs MHTaTEJBHOTO PacTBOpPa Ha KOPHEBYIO CHCTEMY pa-
crenuil. TlporpaMmmMupoBanue ynpasjeHust u KOHTDOJIL 3a
nojlader NMATAaTeJILHOIO pPacTBOPa AOCTUTAETCSI C MOMOILBIO
pene BpeMeHH.

Ilepe6on B paGore Hacoca W ux ycTpaHeHue. IlepeGoii B
paboTe Hacoca BO3HHKaeT, KOTAa B TpyGy monajgaer BO3yX.
[lpn stoM mapymaercs HENMPEPHIBHOCTb BOMASIHOTO TMOTOKa.
20

= 1,4 xem,

1o HabJIIOAAETCs] TIpH 3aMHBKe 0aKa HOBLIM PACTBOPON.
| ria, Kor-
MOTYT BO3HHKHYTb H TO
[Tepe6ou B paBoTe MOTOpa N o
B Gake. Hacoc 3abeper T .
12 KoHYaercsl paCTBOp B e
b €ro CTaHeT HHKe 3a00p
yacTh pacrTBopa, ypoBeH ! i
B TpyOy Ha
- a), ¥ BMeCTO pacCTBopa
ua TpyOH (xpamnoBuka), RSl
yarle ciyyaercs, KOora
MOCTyNaTh BO3AyX. DTO B
OBHSI pacTBOpa. HT
HOBJIEH HECKOJIbKO BbILIE yp oy
CTBOD, HaJ0 yAaJuTh U3 TPy
CHOBa HayaJ [01aBaTb pa . r :
ayx. Jlnsi 3TOrO0 OTBOPayMBaIOT KOHT pOJIbHBIH Bg;;’bq};?:(%
i Hacoca, B pacllojiOKeHUH K .
IAIMACA B KOXyXe 5 S
i O ToM, UTO BO3AyXa B TPy
W BBIyCKalOT BO3JYX. . 1y X3 o
: BOpa, C CHJIOH BBIKHM
HeT, MMOKaxXeT CTpysa pacT -
AyX B OTBEpCTHE KOXKyXa Hacoca. ITocae STOI‘% BUHT 3aBHH
yUBAIOT, H HACOC MPOJONKaeT HOPManbHO pabOTaTh.

NPOrPAMMHPOBAHHOE ABTOMATUYECKOE
YNPABJEHUE ¥ KOHTPOJIb 3A BOJLHO-
BO3AYIIHbIM NHTAHUEM PACTEHUH

OCHOBBI POrpaMMHPOBAHHOTO
aBTOMAaTHYECKOro ynpaBJieHus
MTaHHWEM pacTeHMH

Yro6bt mepeiTH K aBTOMaTHUCCKOMY yﬂpaBJIE}jleC;TgI’[:I‘;;I
HHeM pacTeHui, HyXHO OblJI0 yCTaHOBHTD, C KaKOHl;KHBaHHﬂ
H TPOAOIIKHTENBHOCTBIO CJICIYCT MPOBOAHTE onpbO e
KOPHEBOH CHCTeMBI pacTenuH NHTATE]bHLIM p'acrs pcsemeH-
pa3JMYHBIX BHELWIHUX yCJIOBHSX (reMmepatypa, O
HOCT[IIJHP;Ts'Til?o yrpoM B 7—8 ¢ q)}/mcuposa.nn COCTOHHI(;IgoTGyO;;-[
ropa 3c/Jenblx JIKCTbCB PacTeHuH, 3aTCM DYHHHIM 8{ e
ONMPLICKABAIN KOPUH MHTATENBHBIM pacTBOPOM. ﬂon pe-
MEHHO OTMecHaJHM TEeMIepaTtypy, BJAaxKHOCTb, BPEMI ana-
kuBaius. Yepes HeKOTOpoe BpeMsi OTMEHalH H?qanoﬂiT -
HUsl 3€JIeHBIX JHCThEB y OTypld, TOMaTa H JIPYTHX KY. : T}gxe-
nosTopsimy onpbickupanue. Habmonenys npOBOHmcI;ICTo;mHﬂ
Hie cyTok. IIpn 3ToM BBHISICHHNIOCH, HTO nOTepﬂOCBeHLEHHO-
Typropa HaXOAHTCSl B 3aBUCHMOCTH OT CTeHEI(i)l;

CTH pacTeHuil, TeMneparyphl ¥ Apyrux (I)aKTO[’) oﬁcxoam .
Y pasHbiX pacTeHuil norepa Typropa Ip Qo
pasHOMYy, CKOpee MpHBsiAa/Ii pacTeHHs Orypua, .

Pactennsi orypia B yCJOBHUSX HOCTaTO‘IHOﬁ OCBELIEHHOCTH
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UpHBsiland [PH Temilepatype 24° yxke uepes 30 mum, npi
C1abOM OCBEIleHHH — uepes 4—7 4.

Ha6monenuss nanm Bo3aMOKHOCTD YCTaHOBHTbL INpoMe-
AKYTKH BDEMEHM MeXIy ONpPBICKHBAHHSIMH KOPHeH, T. e.
YUKAbL IHTAHNS1 PAacTeHUH. DBbTIO BHISICHEHO, YTO IHKJBI
HOJIKHB! GBITh HEOLHHAKOBLIMY, T. €. ONPHICKHBAHHE JOJKHO
NIOBTOPSITBCST HE Yepe3 OJMHAaKOBhle OTPE3KH BPEMEHH, a B
SaBHCHMOCTH OT BHEIUHHMX yC/IOBHH, 3TalOB pocTa, pa3BUTHS
1 OOLlero cocrosiius pacrenuii. Hapsny ¢ 5TUM BBISCHHJIH
HEO0GXONHMYO NPOLONKUTENBHOCTD ONPLICKUBAHHUS KOPHEBOI
CHCTEMBl — UMNYALC BOJAHOTO NHUTAHHSA, A#JS YEro Iocjae
ONPLICKHBAHHs1 U3Y4ANOCh pacnpe/ieneHie pacTBOPa Ha KOp-
HEBOU CHCTEMe pacTeHHil.

LIuxabl B HMIYJIBCHI ONIPENENSIIOT PUTMUYHOCTS KOPHEeBO-
o NuTaHus. B Xapkyio MOroay putM KOPHEBOTO NHTAHHS
PacCTeHHll OAHH, B MAaCMYpPHYIO NOTOAY — APYTOi, B HOYHOE
BpEeMs HHOH, 4eM JIHEM, LJIsl CTaPeloLlHX M MOJIOABIX pacTe-
HHH TaKxXe pasHblil. B cBSI3K ¢ aTuM Gb1 paspaboran u Hc-
TNIOJIb30BaH aBTOMAT C TpPeMsl PasfIMUHBIMM LUKIamu: 12, 23
1 45 Mum, C NPOLOJIKHTETBHOCTHIO HMIyJbCOB 7—12 cek.
B nacrosimee Bpems paspaboran aBTOMAaT, CHaGKEHHBII
pesie ¢ Gosiee IPOGHBIM J€NEHHEM ILUKAJbl, YTO NO3BOJSIET
YBEJIHUHBATD NPOJOJKHUTENbHOCT UUKIOB Ha 1, 2 u 3 Mun
HT. 1. 102 4. .

uCaMbI!'/'I BaXXHbIil MOMEHT B UMIYJbCHOM NUTaHHHU pacre-
HUM — CMayMBaHHe TMHTaTeJbHBIM PacTBOPOM KOPEUIKOB
Beex nopsinkos. IIpu sToM onphickMBaHne cienyeT npoBo-
BUTb TaK, YTOGBI 1O MHHUMyMa HCK/IIOYHTH [HADABJIHYECKUE
yAaphl, IOBOASI UX O CHJIBI TSIKECTH MEJNKHX Kamnejek BOMbl
HJH TyMaHa. D10 JIOCTHTaeTcsi HalpaBleHHeM H pacnbiie-
HUEeM CcTpyu pacrBopa. Ilpu omphickuBahuM cHH3Y BBepX,
KOr'la CTpysl NOHUMAaeTCsl 10 KPHILUKH cTeslJiaxa, THAPaBIn-
"€CKHe yaapbl GOsipille, 4YeM IPH ONPHICKHBAHHU CBEPXY
BHH3. Bo BTopom ciyuae ruapapsuueckue yAapel ciaatbee,
TaK KaK paCTBOp KaK Obl CKOJIb3HT MO MOBEPXHOCTH OMYCTHB-
LIErOCsl BHU3 KOPHSI.

Ilocne onpbickuBanust pacTBOp ¢ KOpieli CKaTHBaeTCs He-
pasHoMepHo. Hepes 1—2 mun ou ckathiBaercs ¢ 1/3 BepxHei
HacTi KopHejl NepBOro NOPsiiKa M 3ajepKUBAETCSH HA KOPHSIX
BTOpPOro M rnocienyoumux nopsiakos 1o 6—8 mun. Ha konnax
Hapy XHBIX KOpHEH KallebKH PacTBOPa 3aflep:KHBAIOTCH JI0
10—15 mum, a Ha BHYTPeHHHX, HUKHHX, KODHSIX, pacrnoJo-
AKEeHHBIX OJIMKe K IHY creanaxa, — 10 25—30 mumn.
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T1po0IKMTENBHOCTh CKATLIBAHHS MIUTATENLHOTO pacTBo-
pa ¢ MOBEPXHOCTH KOPHEil U COCTOSIHHE TYPropa pacTeHuu —
OCHOBA JJIfl ONpefeNeHns NKJIOB NUTaHUsl paCTEHHH.

KopueBasi cucTeMa pacTeHHil IIPH a3POTIOHHOM MeETO.1e
BhIpaLIHBaHAsl 3HAUNTEJbHO OOJbIIE BPEMEHH HaXOUTCA B
BO3AYIUHOH cpene, YeM IOA NMUTATeJbHBIM pacTBOPOM. Tak,
ecu LKA paBeH 10 muH, a HMIYJbCH 8 CeK., TO B TEUEHHE
CYTOK KOpHEBasi CHCTeMa OMNPLICKHBAeTCA NMHTATENbHBIM pa-
crBopoM Bcero Juib 19,2 mun. Bom:myrou YacTb BPEMEHH
KOpHEBasl CUCTeéMa HaXOAWTCS B BO3JyLIHOH Cpele.

MuHepaliipHOe NHUTAHHE OCYLIECTBJIACTCA HMNYJ/IbCaMH.
Bpems MeXLy MMIYJbCAaMH UHKJLI A0CTHIAIOT 4Yallle BCEro
10, 15, 20, 40 u Gosnee muuyT. CoOTHOWeHNE HMIYJbCOB' H
NPOROMKUTENBHOCTh IMKJIOB paBHa 1:60, 1:90, 1:120 u 1. 1.

C yBenuueHHeM UMKIOB MNpPOJAOJKHTEIbHOCTb ONpBICKH-
BaHHS KOpHell COKpallaeTcsi, 2 BpeMs, B TeUeHHe KOTOpOro
KOpPHHM HaXOIATCA B BO3JYIUHOi cpene Ge3 ONpLICKUBAHUA,
yBesnuuBaercs. B orsmume or BolpallMBaHWA pacTEHHM Ha
BOZHOII cpele WK Ha TBEPALIX cyOcTpaTax IpH asponoHUKe,
rae cyGerparhl OTCYTCTBYIOT, cO3AaloTes Golee 61aronpusiT-
Hble YCJIOBHSI IJISi MHHEPaJbHOro M BO3AYLIHOrO MHTaHHA
pacTeHul.

PazjquuHbie pacTeHHs: TomaT, 6aK/1axaH, nepeu, orype,
dacoab, ayk, NETPYIIKY, celbiepel, rBO3AHKY — MOXKHO Bbl-
pacTHTb Ha OJHOM NHMTATE/NbHOM PacTBOpe € OIHHUM H TeM
e puTMOM nuTaHms. Ho 37O He 3HAYMT, KOHEUHO, 4YTO He
tpebyercsi nnddepeHuHPOBAHHOr0 N0AX0Aa K ONpPEACNECHUIO
LMKJIOB, HMNYJbCOB MHUTaHHA, & TAKXKe COCTABOB CMECH IIH-
TaTeJLHOrO pacTBopa B 3aBHCHMOCTH OT BHAa, Pa3HOBHAHO-

CTH H COpTa pacTeHHil.

Verpo#cTBO NPOrpaMMHPOBaHHOTO
aBTOMAaTHYECKOTO YNpaBJE€HHs

H KOHTpOJISl 32 BOJHO-BO3IYLIHbIM
NUTaHWEM pacTEeHH# g

JI1s1 mHTaHUA pacTeHHH B TEIUVIMUE WM GHOJOTMYecKOM
Ka6HHeTe YCTaHaBJMBAIOT MPUOOPH AT KOHTPOJSI ¥ MpO-
rpaMMHpPOBAHHOTO aBTOMATHYECKOTrO YINpaBJIeHHsl NMUTaHHEM
pacrennii. EfuHOM cXeMBl 1Jisi 3TOTO HET: MOXKeT GbiThb O1HA
YCTAHOBKa Ha BCE Y3Jbl NUTAHUS B TETWIHLE HIH [JIs1 KaXI0-
ro yana ortneabHasi. Kaxnas ycranoBka 0/MXKHa UMETh Kak
aBTOMaTHYecKoe, TaK H pyyHoe yIpaBlleHHe, IpHueM py4HOoe
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yhnpaB/ieHue AOJKHO HakJ
ajbBaThCsl HAa aBT
He H3MeHssl 3alaHHOTO PHTMa. A
CBeTlf)?a}:ﬁlII%ii rl:{Oal-IInTpOJIbHOG YCTPOHCTBO AOJIKHO HMEThb CBOH
» YKa3bIBaIOIWUH Ha Heucn
fg pasnocte. Curna-
Bu](a:ol}I((:;x'{r}éo OBITh He MeHee 10—12: uuskas TEeMIIepaTypa;
oy HHSKI:EeIEaTypa; HH3Kasi BIaXHOCTh; BHICOKAS BJ1adK-
; JIN BBICOKasi KOHLEHTpalLK\s coJiell;
oJieH; OTKIIoYe-
Ha aBTOMaTHKa; NOTEpH : '
HanpsXeHHss B CCTH, NO
8 - ; HHXeHHe
oHuentpauun COy; noBbiwenue xouuentpamny CO (BBILLIE
3aJ_1§HHoro npejena) u T. . X
A :gxoson CHTHAJT JIOJTKeH Opith o6mum. Ilpn ycrpane-
ﬂoﬁcnpaaﬂocm aBapHUHHBIN CHTHAJ OTKJIOYAeTCs.
peﬂeyclz;mma H CXeMa C pejie 3BYKOBOJ CHI'HAaJH3aLlKH.
o'yl ngﬁlgeﬁagn}o}moa H UMNYJbCOB HHTaHHUA NOJIKHO
HIYIOCS BBIG@PKKY: Ii}
i KY: UHKJOB — oT 1 110
. bCOB — OoT 1 no 30 cex. Pe
. Pene mon -
JIATh GBICTPO MEHSITb BBIAEPKKH. -

H ;
a pucyHke 10 nmokasaHo cmoutHpopamioe ycTpo#crBo

Puc. 10. Ulur
MHKPOYCJIOBHAAIMH B 30He KOpHell M IHTAHMeM pacTeHHi:

n
pOrpaMMHPOBaHHOrO aBTOMAaTHYECKOro YipasJieHHA

I — pene yuk = ~ x
0B {MHHYTH]); 2
sl i, 5 bene HMNYabcoB {(CeKYHAR); 3

— per €PATYPEl; § — KOHTPOJB y = Bnua. s
: Ao ] 3a& CcMelleHHeM CyMMa ;
< }f)()rl;)r;:'a_rc'-fll?_(‘)}pa, 6 — CHETYHK BKNIOUEHHH HaCOCa'y7—JII);[l\?[20’~ll<l? e g
K iy - 4 :
e — ALK TEPMOMETD; 9 — OGHIKHOBEHHBle MAarHHTHBIE nycxgrgg;}[anom

s

S i et

fiporpaMMHPOBAHHOTO aBTOMATHYECKOTO KOHTPOJS H ynpas-
JeHHsl MHTAaHHEM pacTeHHil, KOTOpoe 6BIO HCMOAL30BAHO B
coBxo3e «MaphHHO».

PeJie JOJKHEI GHITH pacCUHTaHbl Ha MPOAOKHTEIbHYIO
paGory 10 30—4C ThiC. BKJIIOUEHHH B TOL.

VCTaHoBKa He [0JXHa UMeTh yacTel, Haxonsuxcst nox
HanpsizKeHHeM HJIH JOCTYNHBIX /151 CJyuaiiHOro0 NPHKOCHOBE-
unsi. KITeMMHHKH 7OJXKHBl OBITB 3aKpHIThI, ToJorpesaTelb
MEXK/Ly KOPIYCOM H 3/eMEHTOM [OJIKeH HMETh XOPOLIYIo
H30JISILHIO; MYCKAaTeNTH JOJIKHBI ObITh 3allHIICHBL. Heo6xo0-
JHMO y4ecTb ¥ KOPPO3HIO 1aTYHKOB, KaCalOIUXCs NATATEMb
HOTO pacTBopa.

Pery/npoBaHue TeMnepaTypbl MHTaTeNbHOrO PacTsopa.
Jl1s HOpMaJbHOTO POCTa H Pa3BHTHS pacrenuil Tpebyercs
NoAepKUBATh TeMNepaTypy NMUTaTeNbHOro pacrsopa B npe-
penax 26—27°C. (Temmepartypa pacTBopa 3ajfaercs C IO-
MOLIbI0 KOHTaKTHOro Tepmomerpa.) Ilpy HapylueHun ycTa-
HOBJIGHHOT'O pexkHMa NOoLaeTcsd aBapHHHBIA CUrHaJ] Ha LUT
i aBTOMATHYECKH BK/IIOUAETCS WM OTK/I0YAercst NONOTPEB.

TepMOIATYMKH AOJIKHBI HMETh PETyJHpPOBKY B NMpeAgTaX
temnepatypbl o1 10 10 35° 1 GHITH MPOCTH B HAJIAJKE. Ha
TEPMOJATUMKH NMOJaeTcsi GesonacHoe HAINDSIKEHHE. Tlono-
rpeB pacTBopa NpH HEOOXOMMMOCTH IOJKEH OTKJOYaThCA
BPY4YHYIO.

PeryniupoBaHHe BJaXHOCTH B 30HE Kopueil. UToObl pery-
JIHpPOBATH BJIAXKHOCTH B 3afaHHbIX Npeaenax (94—99%), B
30He KOpHei#l YCTaHaBJIMBAIOT BHYTPH CTejIaxa cpenu Kop-
Heil pacTeHHHl NATYHKH BJIAXKHOCTH. [Ipy OTK/IOHEHMH OT
3a/laHHOi BJaXHOCTH [aTUMKH JAOT KOMaHLy Ha pefe, a
pefie mepenaeT Ha MOTOp, B pesyJjprare 4ero Hacoc pabora-
er, MOKa BJaXKHOCTb He AOCTHTHET 3aJaHHOTO yDOBHSI. ITpn
[IOHMIKEHHH HJM MOBBLIIIEHHH BJIaXKHOCTH TNOJAETCsl CHrHall
W cJe/1yIONHil UHKJ ONPBICKUBAHUS BKJIOUAETCsT MM HCKITO-
yaercsl, JlaTUHKH BJAXKHOCTH JOJXKHbI OBITb HaN€XHB H
NpPOCTH B NeEPecTpoiike, ¥ Ha HHX JOJKHO NOAABaTbCs be-
sonacHoe Hanpsikenue. KOHTpOJb  BIaXHOCTH  [OJIIKEH
HMeTb TyMGJiep HJIH KJI0Y OTKIIOYeHHS.

PeryaupoBaHue ¥ KOHTPOJb COCTaBa BO3NyXa B TEILIMUE.
B ocenHe-3UMHHI, 3UMHe-BECeHHHH NMEepPHOAb! H3-3a HebJaaro-
NPUATHBIX BHELIHHX YCJIOBHI TEIHIY OTKPHBATH HEJIbSS.
B pesyspTate pacTeHHsl BbIPalMBAlOT B HEMPOBETPHBAEMbIX
TeluIMUax MouTH Ge3 Bo3dyxooOMeHa. M3-3a HejpocTaTka B
BO3/lyXe YIVIEKHCJIOTO fasa pesKo CHHKaercd $OTOCUHTETH-
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d€cKkas NesiTeNbHOCTb aCCHMUJSIUMOHHON TNOBEPXHOCTH pa-
CTeHHH, 4YTO NPHUBOAMT K CHUIKEHHIO yYpoxasi. UToGh 1noBbI-
CHTb NPOJYKTHBHOCTb PACTEHHI, HEO6XOMHMO O60raTHTD BO3-
AyX B TEIUIHIIE YIJEKHCABIM Fa3oM.

Boanymnbie nogkopMku pacrenut mmeror 6oJib1LIOE 3HA-
UCHNE B TedeHHe BCEro rofa. YcrpolicTBO, peryJHpyioLiee
COCTaB BO3JyXa B TEIUIHLE, JOMKHO 06ecneuuBaTh o0GHOBIIe-
HHE BO3/lyXa M3BHE MJIH OOOralleHHe ero yIJIeKHC/IBIM Ia3oM
B Ji0Goe Bpemst rona. Cnoco6 peryMpOBaHMs [OJKEH He-
KIO4aTh OXJaXk/leHHe PACTeHHil H o6ecreunBaTh KOHIEHT-
paunio CO; B TenaHue B npemesnax 3amaHHON (0,2—0,3%)
K 00beMy BO3ayXa.

Koutposb 3a konuenTpauueii nuratesnsHoro pacteBopa u
€ro KHCJIOTHOCTbIO. YCTpoiicTBo, KOHTPOJIHPYIOLIlCe KOHLEHT-
paiud MHTaTeNbHOTO PacTBOPa, BKIIOYAET 3/IeKTPOIH], TpaH-
c)opMaTop ¥ MOCT, COCTOSILIMH M3 YeThlpex NOJYNpPOBOLHH-
KOBbIX BhipsiMutesneit JI7)K, sonsrMerpa u pene KOHTPOJISL.

I pabothl KOHTPOJIMDYIOLIErO YCTPOHCTBA HEOGXOMHM
NepEMEHHBIH TOK HH3KOT'0 HalpsiKeHHs! (24 8). D10 cBA3aHO
¢ TEM, 4TO NPH TOCTOSHHOM TOKE B CBSI3H C 3JIEKTPOJIH30M
PacTBOpa BOSHHKART SJIEKTPONUTHYECKAS MOJAPH3ALHS (BBI-
AeNeHue ra3soB), YMEHbIIAOWas aKTHBHYIO IJOWANb SJeK-
TPOJOB. 4

DNEKTPOJEI, ONMYIIEHHEE B 6aK C pacTBOpoM, BK/IIOUAIOT-
Cs IIOC/IEI0BATENbHO C TPaHCOPMATOPOM, MexKAYy HUMH
naeTcsi HanpsixkeHHe (24 8) B 3aBMCHMOCTH OT CONpoTHBJIE-
HUsl pacTBOpa. YeM HHXKe KOHUEHTDAUHS MHTATEJbHBIX Be-
IECTB, T€M CONPOTHBJIEHHE PacTBOPa GOJbIIE M TeM MEHb-
lWasl 4aCTh HaNPsIXKeHHs] MNPHXOLUTCH Ha TpaHchopmarop.
[NoBrieHHoe Hanpsizkenue co BTOPHYHOH! O6MOTKH HOCTymna-
€T Ha MOCT, e TOK BBINPSIMJSIETCH U MONaeTCs Ha BOJIbTMETP
H pesie KOHTpPOJIsi. Pesle Bk/IOuaeTcs nociefoBaTesbuo ¢ NO-
TEHLHOMeTPOM (peocTaToM), PeryiHpyIOLINM HalpsKeHHe.

Kpome roro, xonuentpauuio cosnei (cymmapHyo) Mox-
HO KOHTDOJIHPOBATH BH3YasbHO, NPH NMOMOLLH TPadyHpPOBaH-
HOro (B #e/x coqeil) npuopa.

B cxeMy KOHTPOJIS 3a MHTATENbHBIM pPacTBOpPOM [OJIKHEI
OLITE BK/IOYEHH NMOTEHLHOMETD H [ATUHK M5 onpepeJe-
Hus pH.

ITpn oTkioHeHMH OT 3amanHOM KOHUEHTPaUHH pacTBOpa
u ero pH Ha uwmr ynpaB/enns nocrynaer curuai.

KoHtpose 3a uncaom uukaos. Uto6er MoxkiO Obi10 mpo-
BEPUTD, CKOJIBKO pas BKITIOYAJCH MOTOP W GBLIH JIH HapyLue-
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‘ HHsi BJaXKHOCTH B 30HE KOpHEH, B cxeme9 yCTCiIé?EEEB;Iﬁ_
3 i HUeCKHH CYETUHK. DTOT cye
OOBIKHOBEHHBIH 3JIEKTP e
' TBIBaeT Kaxkpoe BKawoyenne Moropa. ITo HOKasﬁHHfI;M C:;:{Tnme
' ka MOXHO ONpENEJHTb, ObUTH JM HapYLIEHHS 621}114 i
- BNaXKHOCTH M 3a[JaHHOrO pHTMa, a CJEL0BaTebHO,
' He KOpHeH.
apylweHus BJaXHOCTH B 30 . -
H p{]l]xaq) ynpasienusi. Illkad ynpasJeHHs Ol60’ben,‘1HI:19;)% d
BCIO- TyCKOBYIO, CHTHAJIBHYIO, npenoxpazgiﬁzziom A
paTypy Py4YHOro H aBTO}
- rpaMMHyI0 annapatypy py ! CHOAVRI
OMOHHOM YCTaHOBKH.
JeHHss ob6opynoBaHHEM a3p s
. pHBIE ¢ AByMS BBOAH Py
MOJIb30BAaTh THIOBHIE CTAJ :
. uukamu Tuna PIT-3-100 cusoBble mIKadbi HA ,-:u;a Hc?ﬁgﬁgiu
; TOHKaMH M Ipepoxpa :
- BOIOM, C KOHTAaKTHBIMH C
: ill‘l)ll:aq;l paamepom 1700X500X350 cx HSFOTZBJIPIB’?E';‘TC?HKI;?
E  nucroBoi cranu (2 mm). Kapkac us 50 X50X4 cat. I/I\ Ny
da WIK-1 no TYT'OM Ne 17. JiByx®unepubie mkade M
3 BHTb pa3fielIbHO.
’ noc;{aa JIHuIe)BOfI cropoHe mKaa pacnosoXeHb zljlr:aﬂnab;x)bclg
YyeHHs 3JIEKTpPOABHUTaT
MIbl, KHOTKH AJISl BKJIO 2
Jliameméﬂox B Gakax, TyMGJep MJIs BLIK/ITIOYEHUsT SMEKTPOABA
arejs Hacoca. ]
; 1llkad ycTaHaBIMBAKOT B JIETKOXOCTYNHOM MECTE Eaﬂgic
cTosinu He menee 50 ¢u OT CTeHB H aneranI;obTm Mam}),:
/10T 3JIEKTPOKOHTAK
PsimoM co mKadoM MOHTHPY =
ME’II‘lp KOTOpHIit COEHHSIIOT IIJIAHTOM CO CHEUHa/ bHbIM HaT
’
/OKOM Ha paclpejeuTee. .
s SJIeprgssOHox HJIM CBETOBOH CHIHAJ yCTaHaBnm;Iaf?Iz 1?
MecTax, [ie MOCTOSHHO Haxomurcsl O0GCIyKUBaOLLH p
COHaJI. ) e ¥
Jlucneruepckuit myanT. JlucneryepCckuu myJbt Hesgﬁg_
1ol LMTOK, Ha KOTOPHIH OT BCeX mmos-mxac};g?:a Feis
UM
ax, WJIH OT BCeX 3Kcmep
OSIMXCSA B TeIVIHLAX, i REHRIL SR
curHaabel. Ha H
CTYNaloT aBapHiHbIe
NI HeHCIpaBHOCTH B
aJIU3UPYIOLIHE O
raloTcs JaMIOoYKH, CHIH
TemJHUe HJAH B OTAEJEHHH TeIUIHIbl HJIM O HEHCIpPaBHOCTH
/CTaHOBKH. =
: JTucneryepckuil MyapT paboTaeT OT 3/7EKTPOCETH H til}?;K
JKeH MMeThb JOCTaTOYHO CTAaOHJIbHBIH H HaNeMHBIH HCTO
MUTaHHSI. : “
YKenaTenpHo, 4TOObI AHCIETYEPCKHH ny.m(:;\4 HH;&;%JIH :ZKES-
NH3a1Hi0, KOTopas, MOMHX
ByIO H CBETOBYIO CHTHa ( §
n))'a.)lbﬂblx JAMIIOUeK HeHCIpaBHOCTeH, HOJXKHA HMeTb 06

HeHclnpaBHOCTEH.
wtyto 2y6JIHPYIOLLYIO JayITy p .
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.Ha}Man CBETOBOH CHTHAJdU33

IPU ONHOM HaKase (mJjs yBeJu

[ymer pomxen 6mite mamor

g[i:l-(l)(;BpeMEHIHO BHJIETH BCe amnbl. OH MOXKeET 6biTh BbIBegeH
AHHSTIOIMH KOPHAOD, B NPUCTPO#

OHKY WJIH mOMeLle -

my%rlom TIOMEIUeHUH, B J1aBOPATOPHH 1 np. S

P :o:ox, BBI3BAaHHBIN HEHCNPAaBHOCTBHIO B OJIHOH U3 CeKuul
Ubl UM OTAENBHOM YCTaHOBKe, I

: ] y TIOC/I€ IUKBHUAALUH He-

HCTIPaBHOCTH OTKJIIOYAeTCs, HO KOHTPOJIb OCTaeTcs =

UHH LOJIXKHBI paGoTaTh He
HCHHS CPOKa CIyKOHI).
abapUTHEIM, NO3BOJALIHM

Puc. 11. Ynpowennoe peJie BpeMeHH:
1 — nyckarenn; 2— qacosoft me

KynauxamH; 4 — o6BIKHOBeHHBIH BEIKJIIOYaTeNb,

XaHHSM ¢ JUCKaMH; & -— mHCKy c
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YcTpoicTBO ynpoLIeHHOTO NPOrpaMMHPOBaHHOrO yipas-
JIEHUs NMUTaHHeM pacTteHu. J[J1s1 aBTOMATHYECKOrO BKJIIOYe-

~ HHUS W BBIKJIIOYEHHSI 3JIEKTpoHacoca uepe3 oOIlpeleneHHbiC

MPOMEXXYTKH BPeMEHH yCTaHaBJHBAIOT YNPOLIEHHBIH aBTO-
mat (pene Bpemern) (puc. 11). On npeacrasiser co6oi
O6BLIKHOBEHHBIH YaCcOBOH MexaHHM3M (MOXKHO HCHOJb30BATh
yachl-X0JHKH). BMecTo MUHYTHO# CTpesku {4acoBylo CTpel-
Ky CHMMAIOT) yCTaHaBJMBAIOT OJMH HJH HECKOJBKO AHCKOB
U3 JaTyHH, UMEIOIUX KyJauKH, KOTOpbie, pacCrnoJarasicb Ha
onpefie/iIeHHOM pacCTOSIHUH, ONpenejAlT NMPOMEXKYTKH Bpe-
MEHH WJIH UMKJBI, 3aMBIKasi 3JEKTPUYECKYIO LeMNb, HAYLLyIO
K BHIKJTIOUATeNI0 3JeKTpoHacoca. Kaxzbil KyJaiyOK NHCKa
NEPKHUT B paBoTe HAcOC CTOJBKO BPeMEHH, CKOJbKO He06XO-
IMMO /17151 ONPLICKUBAaHUSA KOpHeli. ONbTaMH YCTaHOBJEHO,
YyTO /151 ONMPBICKMBaHUsA KopHel Tpebyercss 6—10 cex. Ecuawu
BO3JI€ Hacoca He yCTaHOBJeH OOpaTHBIl KJanaH, TO Hano
npubaBuThb elie BpeMsl, HeoOXOAMMOC Ha Nojayy pacTBO-
pa 4o OTBepcTHHl WM (POPCYHOK KoJjseKTopa. 3aTeM KyJa-
YOK NPOXOAMT Yepe3 KOHTAKTH CeTH, pa3MBIKaeT HX, MO-
TOp BBIKJIKOYAETCs, W Hacoc oOcCTaHaBauBaercs. [lpw yc-
CTaHOBKe O6paTHOro kiaamaHa (Ha BLIXOJAE MMOJBOISILErO
TpybonpoBoja) Bpemsl paGOThl Hacoca COKpalllaercsi B
2—3 pasa.

B kauecrse npuBoja yacoBOro MexaHU3Ma MOXKHO HC-
NOJIb30BaTh 3JEKTPOABHIaTeb <«YOppeHa» C peAyKTOpOM,
UMeoLHM 12 060pOTOB B MHHYTY H paGOTAIOIHM OT 3JEKT-
pocetu (220 g8). MmeloTcst B npopaxe U CrelHa bHbie MHO-
roTOYeyHbie aBTOMATHl, XOpPOIUO 3apeKOMeHJOBaBIUMe Ce(s
B pabore.

ABTOMaTH3anMA BHEKOPHEBbIX MOAKOPMOK pacTeHHil.
BHekopHeBbIe NOAKOPMKHM pacTeHHH 3HAYUTEJBHO COKpalla-
10T ONajeHue 3aBsi3ed, YBETHUMBAIOT YpokKail U yJaydIlatoT
BKyCCBbIE KayecTBa NOJydyaemol npomykuuu. st Toro yro-
Obl ONpPBLICHYTH BCIO 3€JI€HYI0 MAacCy pacTeHHsl, paCHBLIUTENb
BBIBOJSIT Ha INOBEPXHOCTb KPBILKH CTe/1axa, B 30Hy CTe6-
Jiell ¥ JIUCTHeB.

Cxema aBTOMATHYECKOTO YCTPOiCTBa KODHEBOTO M BHe-
KOpDHEBOro NHUTaHHWAl pacTeHHHl MOKa3aHa Ha pHCyHKe 2.
K HarHeTraTe/bHOI KOJIJIEKTOPHOH Tpy6€ MO 1eHTPYy NpuBa-
PHBAIOT CTOSIKM, BEICTYMaWOIIHe HajJ KpHIUKOH cTe/naxa
win KoTjaoBaHa. Ha cTosikax pa3mellaroT paclbWIMTEIbHBbIE
HacaZlKM C aBTOMaTHYeCKHM UHMKJIOM PaGOTH, OCYLIEeCTBJsie-
MBIM OT BEHTHJISI MJIM HeGoablloro KpaHuKa. JlaHHoe mpwu-
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€53 JgTEg® (=" ctok nuamerpoM 4—>5 . CTOSIK MMeeT NMPHBOJ, COCTOSIIU
s SSISIC=tc H3 c/elylollHX 3JEeMEeHTOB: Ha crosiuke (2) MaxOBHHUOK
(3) BenTusist (4) MOACOEIMHEH BAJIHK H3 KPYIJIOH CTAMH AHA-
meTpom 10 mm (5), Ha KOHLe BaJIMKa HMEETCs! PhiYarxKoK (6).
KOTODbIfl COeMHEeH 1apHHUPHO C MPHUBOAOM CTasbHOH TPyGOH
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§§§§§ $3S5§ : MouTax 060pYHOBaHHs MPOH3BOAAT no mpoektam. On-
S S . §ako pasMmelleHue 06ODYAOBAaHHF MOXKET OBITh pasHbHM B
B B 3aBHCUMOCTH OT KOHKDETHBIX YCJOBHMH KaXK[0{ TEIUTHIbI
- #IH GHOJIOrMYEeCKOro KaOUHEeTa.
-] N OcHOBHBIE peKOMEeHAalHu MPH paccTaHOBKE 00OPYyAOBa-

HHS CIeyIoLHe:
IMepen mOHTaXKOM 06SI3aTebHO NPOBEPHTH COCTOSIHHE

| aHTHKOPPO3UAHOTO NMOKPHITHSA BCeX yanoB. OTCyTCTBHE IIO-
. KPHITHSI DE3KO CHHXKaeT CPOK CJlyxK6bl 000pynOBaHHS H OT-
. pUIIATeJIbHO BJIHMSIET Ha PacTBOP.

llkad ycraHaBiHBAaIOT B KOPHAOpE TeNJHIbl HIH BO
BCMOMOTATEJIbHO TPHCTPOIKe (€CMH YCTAaHOBKH CHAGKEHBI
A03aTOpaMHu).

Hacochl u pacnpepenHTenH yCTaHaBIHBAIOT PSIAOM C pe-
i 3epByapoM JuIsi IHTaTeJIbHOrO pacTBopa. J103aTOphI OMKHBI
= GBLITh pacnosoxKeHbl Haf 6aKaMu H COCIHHEHBl LLIaHramH

uau Tpy6amu ¢ 6aKaMH sl MaKpo- H MHKPO3JIEMEHTOB.

-
==

Y

_f — =V ~— "]
b )
\aomﬂ ®[3MM

omd D3mm

Wy

=
L
.

| N

I

\

5L

Honrotoska o6opyrosanusi K pabore

T
|

=

i

SRS /
L,

&
|
&

Yro6bl YCTAHOBUTb UHMKJBI H MMIYJ/JIbCHl MNONAYH IHTa-
TeJbHOTO pacTBOpa, A0 Hayana paboTH aBTOMaTa HEo6Xo-
JMMO TPOBEPUTH PaGoTy 3alOpHOro /M OGpaTHOro Kijamna-
Ha. OH He JOJIZKeH NpONyCcKaTh 06paTHO B 6aK MUTATENbHbI
| pacTBOp, a 3aflepXHBaTh €ro BO BCeil cHcTeMe Tpy60npoBO-
IOB, 110 KOTOPOH MopjaeTcs NUTATEJNbHHIE pacTBOp K KOpHe-
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BOH cucreme pacrenuit. ITpu OTCYTCTBHM 0OpaTHOro Kjaamna-
Ha HJIM B CJly4ae ero HeHCNPaBHOCTH MHTAaTebHbIL pactsop,
He VIepxuBasich B Tpy6ONpOBOJax, BO3BpAIlaeTCs B Gak.
B sTom cnyuae ycranosienue HMIYJIbCOB 3aTpyaHeHo. Mm-
NyJTbChl YIJHHAIOTCS B 2—3 pas3a ¥ GoJee. D10 Hapyuaer
PUTMHYHOCTb KOPHEBOTO NHUTAHHS M YBEJMYHBAET pacxon
3JI€KTPO3HEPTHH.

Bo Bpemst npurotosnenns win NpU KOPPEKTHPOBKE ITH-
TAT@/LHOTO pacTBOpa /103bi KOHLEHTPUPOBAHHbIX pacTBopoB
MaKpO- ¥ MHKDO3JIEMEHTOB MOTYT PeryiHpoBaThcsi aBTOMa-
THYECKH HJH BPYYHYIO C IMOMOIILIO BEHTH/S HJH KpaHa.
Baku pas KOHUEHTpUMpOBaHHBIX pactBopoB M 6aku pns
BHITAKKH Cynepdocdarta ycTaHABAHBAIOT Ha obueil pame u
SaKpemnstior 6GonramH. CBepXy Gaku CKpemsior oOuieit
NPOMEKYTOYHOH MJIAHKOM C YETBIPEXPYYLEBBIM MIKHBOM M
IJIUTOH C 3NeKTpoxBHraTesem. Pama ¢ 6akamu JOJIKHA ObITL
NpHKpenJieHa K roday.

Bona k 6akam nocrynaer mo OZHONIOHMOBOH Tpy6e M3
BOZONpoBOfHOH cucTembl. Kamnasi Tpy6a cuaGxena Bel-
THJIEM.

Ha BrixopHEIX naTpy6Kax 6akos YCTaHaBJIHBAIOT TPYGKH
C 32LINTHBIMM KOXKYXaMH H IPOGKOBBIMH KPaHaMH.

Ilpurotosienne u fnoja4a NMHUTaTeJbHOrO pacTBOpa Mpo-
HCXOIMT TpH MOMOWK CJNEYIOUIHX NpPUGOPOB m y37108B,
YCTaHOBJIEHHBIX BHe LiKada:

1. Pene ynpasnenus (371eKTPOKONTAKTHEI i1

2. Boymomep 3/1€KTPOKOHT a KTHLIIL.

3. DNeKTpOMAarHHTHBI BEeHTHJID.

4. Hosatop.

5. Mukponepexmouarey, YCTZHOBJIEHHbIE HA [IarOBOM
pacnpenenurelie.

Ionaua pacrBopa B cucremy TpyGONPOBONOB OCYyIILEeCTB-
JISIETCST C NMOMOMIBIO MOTOPA, KOTODPBIM BKJIIOYAETCS ABTOMA-
THYECKH HACOBBIM MeXaHU3MOM HJIH BPYYHYIO.

[uratenenbiit pacrsop, NOCTynammuil U3 6aka Ha Kop-
HEBYIO CHCTEMY DaCTeHHI M CTeJIIaXKH, NOJKEH HMEeTb 0f-
PaTHBIH CTOK.

Iocne BkMOYeHHS aBTOMaTa UHMKIBI NOBTOPAIIOTCS O
KOMAaHJI€ NpOrPaMMHOrO pe/ie MW TIPH HaxKaTHH Ha KHOIKY
«ITYCK».

B npouecce pocra 1 pasButus pacTeHu#l pacxon Bogs Ha
TPaHCIMPAUHI0 M MOMVIOIEHHe IHTATENBHBIX BeLIECTB |3
PacTBOpa NpOTEKAET HE3aBUCHMO APYT OT Apyra.
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MaHOMeTp).

- Pacrenus B nporecce cBoero pocra M pasBuTHS pacxony-
10T 3HaUUTEJNbHO HHTEHCHBHee BOLY, YeM INHUTATeNIbHEE Be-
IeCTBa M3 pacTBOpa, KOJHYECTBO pacTBOpa B 6aKe yMeHb-
WaeTcs, a Hapsiiy C 3THM KOHUEHTpPauysl NUTAaTeJbHLIX Be-
mectB B Oake BospacraeT. [TostoMy ocTaTok pactBOpa He
BEIOpachBaIOT, a 100aBAsIOT B 6aK CBexeill BOABI 10 NMepBO-
HayaJbHOTO YpPOBHfl. 3aTeM MAEJNAIOT aHa/JH3 MOJYYEHHOTO
- pacTBOpa H IO €ro pesyJipbTataM 10 KaXAOMY 3JeMEHTy J0-
BOASIT pacrBop 10 3aJlaHHON KoHUeHTpauuu. [Tomauy Boasl u
AoGaBJjieHHe THTATENIbLHOIO PacTBopa B 6aK cjejlyeT Ipous-
BOAMTb B TOT MOMEHT, KOTr[a NHTaTeJbHbIfl pacTBOp He Io-
CTynaeT K KOPHSIM pacCTeHHL.

dnekTpocHabxeHne YCTaHOBKH

DJIeKTPOCHA6KeHHe YCTAaHOBKH OCYLUECTBJISIETCS OT CeTH
380/220 6. Iluranue 3NeKTpoABHraTeneil  MOLIHOCTbHIO
. 4,5 k6T Tuna A 42-2 npoucxonut uepes aBa Kabeasi — pa-
Gounii 1 pesepBHHIH. Pe3epsunil BBOA BK/IOYaeTcss Ha MOA-
cranuuu. KabGenn noaBomATCsi K MAarHUTHbBIM NYCKaTeJsiM B
ONHOMIOMMOBBIX Ta30oBbiX TpyGax. CunoBoit KaGellb NMOABO-
. IUTCS1 B 3[1aHHe TeIUIMUBI HJIH B NOMelleHHe GHOJOTHYECKO-
ro xabuHera B JBYXMIOHMOBHIX TpyGax uepe3 CTEHY H yKJja-
AbiBaeTcs nmox oTMOcTKoi. CuyioBeie Kabesd, HAyLiHe OT
MarHHTHBIX NycKaTejledl K 3/1eKTPOJBHraTeNsiM, MOHTHPYIOT-
Ci B OJIHOAIOUMOBHIX Tpy6ax IOJ NOJOM NO UEHTPY TelJu-
upl Ha ray6une 0,7 # HJIH Ha CTeHe B 6H9nornqe‘cxom kabu-
. HeTe IUKOJBL. Mapka cuaoBbix KaGemeit ACB-1-(3X6)+
-+ (1X4) mm® Mapka kaGensi [Jjsi KHOIOK ynpasJleHus
- KBPb —4X1,5 mu2 [Inuna KaGessi 3aBHCHT OT PacCTOSi-

HHSl MeKIy MNOACTaHUHedl M TeIaHuel (HJIHuﬁPIOJIOI‘HIIECKPIM
- Kabunerom). Mapka MarHuUTHBIX myckarejeir I1-222. )

[1pu mMoHTaKe HeO6XOAMMO BHINOJIHSATL NPaBUia YCTPO#-
CTBa 3JIGKTPOTEeXHHYECKHX ycTaHoBOK ([TY3). C uesnbto mpe-
AOXpaHeHHs1 06CHYXHBAIOLIEr0 MNepcoHaNa OT INOpaXKeHHS
SJAEKTPHYIECKHM TOKOM B Cllyyae HapYLICHHs H30JISILHH Heo6-
XOIHMO MNpPefyCMOTPeTb 3aHyJ/lIeHHe 3JeKTpojiBUraresneil my-
TeéM HCINOJb30BaHHS YETBEPTOH KHJBI NPOJOKEHHOro Kabe-
Jifi SNEKTPONHTAHUS, KpOME TOTO, CHAeNaThb KOHTYpP 3a3eM-
JIeHHsI.
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fipaBuna TEXHHKH Ge3onacHOCTH

~ Tlpu skcluayarauus 000pYyAOBamHi, paGoTatowiero of
ceTH NepeMeHHOro TOKa IpH HaNpsikKeHHH 380/220 8, He0b-
XOHMO CTPOTO COGJI0AaTh MpaBhaa TEXHUKH 6€30MaCHOCTH.

1. Bee yann 060pynOBaHHs, KOTOpEIE MOTYT oKa3aThCsl
TIOfL HAMpsAKEeHHeM, LOJIKHbI OBITH 323€MJIEHDL.

2. Bce peMOHTHEIE pafoThi H TEXHHYECKOE obcayKHBa-
HHe MOXXHO NMPOU3BOAMTHL TOJBKO NOCIE OTKJ/IIOUeHusl ycTa-
HOBKH OT 3JI€KTPOCETH.

3. PeryasipHo npoBepsiTb COCTOSIHHE H30JISIIMH U 3a3eM-
JieHHS.

4. K pabore c 00OpyioBaHHEM caefyeTr AOMyCKarh JI0-
nell, 03HAKOMHBILUXCSA C IpaBHIaMH 3KCIUlyaTalluH ¥ yXona:
3a 0GOpYNOBaHHEM, & TaKxke NMpPOLIeIHX crenHaJjbHbil HH-
CTPYKTax MO TeXHUKE 6e30macHOCTH.

famna Onebroea cbems
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A3POMOHHAS 3AKPBITAS YCTAHOBKA

AsporouHbil METOX BbipalllMBaiis pacTeHHH MOXKeT
6bITh UCIOJB30BAH HE TOJNBKO B MaclrTa6ax TeIJIHYHBEIX KOM-
6UHATOB, B OTIEJbHBEIX TENJHLaX, HO H B ycJoBHSAX J1aGopa-
TOpHH, GMOJOTHYECKHX KaGUHETOB, B NOIBAJbHBIX M INPYrux
noMelleHHil. B 3THX YCJIOBHsX aspONoOHHKa TaKIKe MOKeT
GBITh HCIOJb30BaHA KaK MeTOJ BCECTOPOHHHX Hccye0BaHul
JKU3HEeATENbHOCTH KOPHEBOH CHCTEMBI, (bH3HOJOTHYECKHX
GyHKuHil OT[eJ]bHbX OpraHOB pacTeHns, M3y4eHHsl cOCTaBa
H COOTHOLIEHHS 3/1€MEHTOB KOPHEBOTO MHTaHHA. Hapsany ¢
STHM B yCJIOBHAX KCNEPHMEHTAJbHBIX yCTaHOBOK YTOYHSIIOT
UHK/JIL H HMIYJbCH BOJHOTO MHTaHMS H TeXHOJIOTHIO BO3AEC-
JALBaHHs pacTeHHH, COBEPLIEHCTBYIOT oGopynoBaHue. Pa3s-
Mepbi OMeLIeHHUH ONMPenessIoT MaclTaGHOCTb SKCIMepHUMEH-
TaJbHBIX YCTAHOBOK, YHCJIO BapHaHTOB H NOBTOPHOCTEH NMpH
OCTaHOBKe ONBITOB.

B oT/iHuHe OT YCIOBHIl TEIUUIBl HIH BereTalHOHHOro no-
MHKa (paKTOpHl YCJIOBHIT B 6HOJOTHYECKHX KaOHHeTax He CO-
OTBETCTBYKWT TpeGOBaHHAM pacTeHHHl II0 OCBEILEHHOCTH,
BIaXKHOCTH, TeMTiepaType. B GHOJOTHYECKHX kabHUHeTax CBe-
Ta HejOCTaTOUHO J[JIsl pasBuTHs Orypua, Tomara, nepua,
Gakna)kaHa M APYTMX pacTeHHH. TemneparypHblil peXHM B
YCJIOBHSIX 3aKPBITOrO NMOMEILCHHA foJiee yCTOHYHB, HO Tak-
e MMEEeT CBOH OTJIMYHsl: BJAaXKHOCTp BO3AYXa HHIKE, cTeN-
N1a3K¥ M TIOACTeNJaxkHoe NPOCTPaHCTBO NMPOCHIXAoT 6rICTpCE,
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Puc. 13. Cxema ycTpoiicTBa 3aKpbiTOil a5PONOHHON  YCTAHOBKH.

yem B Temuue. [TosTOMY NMOCTaHOBKa OMNLITOB 1O a3pOMNOHH-
Ke B STHX YCJOBHSIX NOJIKHA COYETATLCS C ydiyuiieHHeM pe-
JKUMa BJaiKHOCTH, TeMIepaTyphl H OCBCLIEHHOCTH.

Vi3BecTHO, yTO IpU BbIpalluBaHHH pacTennii MeTOAOM
aspONMOHUKH Harpyska Ha CTe/IaxH nesnaunresnpia. OHH
cayxaT TOJIbKO 3alUTON OT MOACHIXaHHS KopHeH M MOTYT
W3rOTABIMBATHCS H3 JETKHX CHHTETHHUECKHX, XHMUHYECKH
CTORKHX MaTepuasob. TomuuHa matepHasioB — 3—4 MM.
910 no3poJisier 060pyaA0BaTh a3POMOHHBIE yCTaHOBKH B GHO-
JIOPHYeCKHX KaGHHETaX H APYTHX MOMEIIEHHSIX.

UroGbl CO3aTh YCJIOBHS, HEOOXOAMMbIE IS KHUSHH pa-
CTeHHil, IPHMEHSIOT adPOMNOHHLIE YCTAHOBKH 3aKpBHITOTO TH-
na ¢ Mpo3padHbIMH CTEHKAaMH 1 IOTOJKOM U3 JIerKHX Mare-
pHasoB (nonuxnopBHHHJIOBoﬁ WY TOJHATHICHOBOH IICHKH
ronuunoit o 200 mMK), ¢ JOMOJHHTENBHBIM UCTOYHUKOM
cBeTa.

B 3akphiTOil a9PONOHIOH yCTanOBKE MOZKHO TO1AEepKH-
BaTh HEOGXOMUMYIO BJIayKHOCTb BO31yXd, OCBELICHHOCTE H
TeMmeparypy, nonorpesas BO3IyX H pacTBOp TMYTEM TONBOIL-
K Teluia OT OTONMHUTEIbHOH CHCTEMLL C nepeKpLTUAMH B
Tpy6onpoBose (BEHTHIH, 3a/1BHZKKH, Kpalibl ¥ Ap.).

3* ' 35



Namne: Hebrozo cbema
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CTAHHHH  3aKPHITO!

14. O6muk Buz yerpoiicrsa

Puc.

YCTaHOBKH,

AsponoHHbie 3aKpHITbie SKCIEPHMEHTaJIbHble YCTaHOBKH
MOrYT OBITH pa3ju4YHOH GOpPMBI M pa3MepOB B 3aBHCHMOCTH
oT 3amau onblta. OHH COCTOSIT M3 CTaHMHBI BbICOTON 1,5—
2 M ¥ eMKOCTH HJHM CTe/staxa ¢ Kpoinko#l (puc. 13—14).
Cresiiaxky MOTYT GHITH J€pPEBSIHHBIMH C THIPOH30J/sILHeN 3
6HTYMa ¥ ILIACTMACCOBbIE; KDBIIUKH — H3 JINCTOBOM M Iep-
¢opupoBanHOi IJIeHKH (ceTKa). UeTbipe CTOMKH CTaHHHBI
CyXKaT /1S KpeIlleHusl K HUM CTeJ1axeil, a ¢ 60KOB H CBep-
Xy — NpO3payHoil IJIEeHKH H CBeTHJbHHKOB (JaMIIbl HaKaJu-
BaHHMA HJIH B KOMOHHAlMM C JIOMHHECHEHTHBIMH JaMIaMH
u3 pacuera 500—600 sr na 1 #? nomwanu. Houblo mocBeyu-

. BaHHE HE NMPoBOAAT. B BepxHe#t wacTu yKpBITHS aenant (op-
. TOYKY [J151 BEHTHJISILIHH.

ITo Mepe pocta pacTeHHil CBeTHJIbHHKM Ha pame mnepen-
BHTaloT.

[TepeHOCHYI0 3KCNEPHMEHTAJbIYIO a3DONOHHYI0 yCTaHOB-
Ky Jlyyie 060pyAOBaTh H3 JICTKHX YTOJKOB M JIHCTOB IOJIH-
MEpHBIX MaTepuaJsoB, muacTMacc. MaTepHajpl HLOJKHBI
OBTH YCTOWYHMBBIMH K KOJEOJI0LIMMCH YCJOBHSIM TOMeLle-
HHH, KUCJIOTaM H 1LeJ0uaM.

[To TexnonoruyeckuM ycaosusim u panuviM Mucrturyra
nJacTMacc Hau6ojee COOTBETCTBYCT 3TUM TpeOOBaHHMAM BH-
#umaact. O XOpOIIO CBAPHBAETCS C MOMOILBIO BO3YLIHOH
cBapku npu temneparype 200—300°C, xumuuccku Gosee
CTOEK, He pedopmupyercs. BHHUIIACTOBLIE JIMCTHI H3TOTOB-
ASIOTCS]  MPOMBILLIEHHOCTBIO TOJALIMHON 3—4 MM, JUTUHOK
1,2 m. '

IpumepHbie pacyeThl yCTaHOBKH. [IuTaTesbliblii 0ayoK:
annHa — 120, wupusa — 80 u ray6una — 20—25 cm. Em-
KOocTb 6auka coctaBuT 192—240 4, eMKocTb 0auka MOXKeT
ObiTh yveHblIeHa a0 150 4.

 Pasmepnl monioHa MM CTesTaxa: jiiuHa — 120, wupy-
Ha — 80 u ray6uHa — 20—25 cu. Kosjekrop, yxnaabiBaio-
wuiics Ha axe creanaxa (d=1 gwoiM), ¢ pasbpbisrupare-
asmu (onMH pa36puisruBaTesnb Ha 4 pactenus). Kossekrop
coobLiaeTcst ¢ Tpy6ONpPOBOAOM, UIYILUM OT Hacoca. DJEKT-
DOABHATATENb MOLHOCTBIO 1 K67, UEHTPOOGEKHBIH Hacoc
115‘K‘6.

Jsisi uMIyJIbCHOTO NMHUTaHMS Ha CTEHKe HJIH CTOKe, NpH-
KpeIlIeHHOl K 00leMy OCHOBaHHIO, yCTaHAB/JIHBAIOT MYJbT
JpOrpaMMHPOBAHHOTO aBTOMAaTHYECKOTO YIpPaBJeHHs (pese
BpPeMeHH — MHHYTHOE H CeKyHiHOe).

Crennax J0JXKeH HMeTb HeOOJbIIOH (0,003—0,004)
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YKJIOH H CJIHBHYIO TPYOY /15 BO3BpaTa TOM yacTH pacTBopa, -

KOTOpas 1oc/je ONPHCKHBAHHA CKaTbiBAETCH C KOPHEBOil cH-
CTeMb! Ha JHO cTesnaxKa.

CrennaXu U KPBILIKH CTeJIaXKeH HOJXKHLI OLITh Hempo-
HHLlaeMbIMH 1151 BOJbl H CBeTa.

KphbillKa crenna)a MOXKeT H3rOTOBJATLCH W3 JHCTOB
BHUHMIIJIACTA C OTBEPCTHSAMHU [JI51 CETUYAThIX CTAKAHUHKOB AHa-
MetpoMm 8 ca.

CeryaThie CTaKaHYHKH MOXKHO HM3TOTOBJAATh H3 JECKH
(noanaMUAHOH CMOJIBI) MM U3 NepGhOopHpPOBaNIION BUIHILIA-
CTOBO#1l NJeHKH ¢ sueiikamu 0,4—1,0 cau.

B ToM cnyyae, Korpa HeT NOJHMEpHLIX MaTepualios,
9KCNEepHMEHTAJ/bHYI0O YCTAHOBKY MOXKHO H3rOTOBJISITb H3 Jie-
peBa WJIH ApYrux CTpoiiMaTepHasoB ¢ NMPUMEHENHeM THIPO-
M30JISIUMH HeHTPaJbHbIMH, XMMHYECKH CTONKMMH MaTepHaJa-
MH, HallpuMep 6UTYMOM.

OtBepcTust 4/ CTaKaHYHKOB PAcCIoOJaralT Ha paccrosi-
HuM 10—15 cm o kpaeB crennaxa. Paccrosinns Mexny
pacrenusimu (orypua, nepua, 6akiaaiia, TOMara) B psi-
Ay —15—20 cm u Gojiee, a MexAy psiaamu — 50—60 car.
KoHeuHo, 15l yNMOMSIHYTHIX KYJBTYP 5TH TJIOUIAZM MHTAaHHUS
Hepocratounbi. OJHaKo, GOPMHPYS pacTenns: orpaHHYHBast
YHCJIO KHCTeH, BBICOTY pacTeHHH, MOXKIO MOJYyYHTh XOpOILHE
pe3yabTaThl. 3

[puHMABl 9KCIIyaTauHK YCTAHOBKH Te XKe, Y4TO H A
TeMJINL, BereTaHOHHBIX JOMHKOB H IPYTHX NMOMELIEHHH.

IIpn ycrpofictBe u 06OpyaOBaNHH 3aKPLITLIX SKCHEPH-
MEHTaJIbHbIX YCTAHOBOK JJIsi OHOJIOTHYECKHX KaOHHETOB H
NPYrHX MOMeLLeHHH clelyeT YUHThIBATh:

1) BO3MOXKHOCTH NMOMELUEHHS, B KOTOPOM JIOJIMKHEl CTa-
BUTHCSE U NPOBOHTHCS OMBITHL (T. €. YHCJIO BADHAHTOB W IIO-
BTOPHOCTE} 3aBHCHUT OT B&JIHYHHBI MOMELLEHHS ) ;

2)‘ e U 3afiay¥  IUIaHHPYEMOrO ONbITa (HAIVIAHOe
nocodue i yray6JeHnsi 3HaHHH IKOJBHHKOB MO GHOJOTHH
u3yyenusi GU3NOJOTHH PacTeHUH U ap.);

3) MeTonmKy MOCTaHOBKH ONbiTa (YHCJIO BAPHAHTOB, YHC-
JIO IOBTOPHOCTEH).

Ecnu ombiT npoBoauTcs B HECKONBKHX BapHaNTax, TO
YHCJIO YCTaHOBOK, CAMOCTOSITETBHO PaboOTalOlHX C OTAeJb-
HBIMHM y3/1aMH NHTaHMsI, [AOJKHO COOTBETCTBOBATb UYHCTY
npeaycMaTpHBaeMbiX BapHaHTOB ONbITa. KaxKablli BapHaHT
OnbiTa MOXKET HMETb HECKOJbKO MOBTOPHOCTEH B 3aBHCHMO-

CTH OT BO3MOXKIIOCTEH HOMEUIeHHs,
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" Ecau ofibiT NPOBOAKTCS B ORHOM BapHasTe, TO OfMH y3en
- NHTaHHA MOKeT 06ecrneyuTb 3—95 MOBTOPHOCTE!.

[Tpu no6oM KoJnuecTBe BapHaHTOB M NOBTOPHOCTEH Ha-
-6MI0eHHs] MOTYT BECTH IIKOJBHHKM HECKOJIbKHX KJIaccoB, B
pasHoe BpeMsi, 110 OfMHOYKE HJIM TPyNNamy, N0 OTACTbHLIM
. WM PSRy BOIPOCOB. :

. B ognoit ycraHOBKe MOXKHO BbIpallluBaTh OJHY, IB€ H

- TPH KyJbTypPHl (CM. «YIJIOTHEHHbIe TIOCEBEI»).

- IlpuBonnM OpHEHTHPOBOYHBIE pasMephl 3aKpHITOH ycra-

. 'HOBKH B YCJIOBUSIX HIKOJIBL:

; IMHa crensaxa — 1060 s

uHpuHa — 750 mm;

- ray6una — 250—300 mm;

_ pasmep OTBepCTHs /s CTakaHyuka — 80 ma;

IUMPHHA TUTACTUHKH IS CTaKaHYHKOB — 140 ma;

: IIKMPHHA PaMKH C ceTkoit — 160 max; nauHa paMKH C ceT-
KO¥ M JIHCTa C OTBEPCTHSIMH [OJIXKHa COOTBETCTBOBATD IIHPi-

_ He cTeaJlaxa.

Crofiki 1Jifi CTaHHHBI MOTYT OBITb H3TOTOBJIEHBl H3

CKpeIJIeHHbIX MEeTaJIMYEeCKMX M MIacTMacCOBBIX TPYO RHa-
- MetpoMm B 1—2 fioiima.
S CrpoiimaTepuanbi IJs1 CTesdaxKel M HX KpHIILEK: Aepe-
BO, JYCTOBOM BHHHIJIACT, CTEKJOMNJACTHK, CeTKa BHHHILJIA-
croBasi, TpyObl MOJHITHJICHOBHIE, a ISl PamMOK — NMPYTHK
. CTEKJIOMJacTHKa AHaMeTpoM 4-—5 Mm WM MeTa/lIHyecKas
npceosioka (ctanp Ne 3) nuamerpom 6 mau. Takoil e mare-
pHaJ HCIOJb3yeTCsl U AJ1sl 060pyI0BaHHUS TEIIHLL.

ITutaTtenbHble 6aKH MOTYT ObITb M3TOTOBJIEHBI H3 JIHCTO-
BOTO XKeJie3a C THApPOH3oJsiyell (OHTYM HJIH APYTrue XHMH-
YeCcKH CTOHKHE JIaKH HJIH KPacku).

YcTaHOBKa NPHBOAMTCS B 1efICTBHE MOTOPOM MOILHOCTBIO
B | k6t u ocnaiaercs pene Bpemend PBT-1200, va onny

YCTAHOBKY (T. €. Ha OJMH MOTOp) — 2 peJle.
OcnoBHOe TpeGoBaHHe NMpPH OOOPYNOBaHHH 3KCIEPHMEH-

~ TaJbHBIX yCTAHOBOK — TBOPYECKHMH MOAXON K AENy C YYeTOM

BO3MOXKHOCTEH LIKOJIE H TpeOOBaHHM NPOTrpaMMBL.




I'aasa IT  YCJHOBHS BbIPAUIUBAHUSA PACTEHUN
B A3POINNIOHHOM YCTAHOBKE

~ Temnepartypa. B pasublx TOYKax Cpe.lbl, OKpYKarollei
- pacTeHusl, TeMIepaTypa HeONHHAKOBA. HauBbicuiass Temne-
" patypa B 30He JIHCTbEB H HaHMeHbLIas — B 30HE KOpHeBO#

MHKPOKJINMAT

MyKpoycsoBHS B 30He KODHEH U JINCTbER OKa3bIBalOT Cy-
HIECTBEHHOE BJIHAHHE Ha XOf, (PU3HOJOTHYECKUX NPOLECCOB:
Ha TIOIVIOIeHHe W PAacXOf BOMIbI, NMOTJIOIIEHHEe MUHEpPaJbHbIX
BeiecTs, (OTOCHHTE3, AbIXaHWe, NpPeBpalleHHe U TepeiBH-
JKeHHe BellecTB B PACTEHHH.

QaxTopel BHeIIHeH Cpefbl MOCTOSIHHO MEHSIOTCS, TPH-
yeM OJHH M3 HHX Me[JIEHHO, a APyrHve OueHb OBICTPO. ITH
H3MEHEHHs OOYCJIOBJHMBAIOTCA CMEHOH AHS M HOYM (CyTOY-
HbIf PHTM), BpeMeH rofa, MOroAu (06JaYHOCTh, CKOPOCTB
BeTpa, HHTEHCHBHOCTb CBeTa, YPOBEHb TeMNepaTypei), AJH-
HbI CBETOBOIO AHSA (B 3aBHCHMOCTH OT LUMPOTHI Mecmbcm)
u3MenenueM ¢oronepHonos U T. A. C Apyroil CTOpoHHI I/IH:
TE€HCHBHOCTD, CHJIa JeHCTBHA TOTO WJIHM HHOTO ¢hakropa 32BH-
CAT U OT B3aMMOBJHAHHSA TEePEUYHCJeHHHX U APYrux (pakro-
pos. Hanpumep, MHTEHCHBHOCTb CBeTa KoJieGJeTcs B CBfI3H
C H3MeHeHHeM 006Ja4YHOCTH, I'YCTOTBl CTOSIHUSI pacTeHufl, 3a-
BUCHUT OT CTENeHW 3arpsI3HEHHOCTH CTEKOJ TEMJIHUH H }1py-
rux npHuMH. HeonuHakoBo pearupyrT pacTeHUs W Ha HH-
TEHCHBHOCTb KaX0T0 U3 (haKTOPOB BHEIHeil CPefkl.

Kax bt u3 (pakTopoB npH OAHUX H TeX XKe YCIOBHAX
¥MeeT PAa3JIMYHYIO CTeneHb u3aMeHuyuBocTH. Hanpumep, Ha-
6J0JeHHs noKasanu, 4YTO Temneparypa — ¢akrop GoJjee
H3MEHSIOLHMHCS, YeM OCBEIEeHHOCTb.

CorJyacHo COBpeMEHHBIM Npe/CTaBJeHUsAM KaxIblil (ak-
TOp HMeeT GoJiee LIMPOKHH AMana30H H3MEHYHBOCTH, B Ipe-
lesiaX KOTOPOro pacTeHHe CIOCOGHO CYIIeCTBOBATh, U Gosee
Y3KHH A¥anas3oH, B peflenaX KOTOPOTO OHO MOKeT PACTH H
passuBathea. OJHAKO BCA NMOTeHLMAJbHAS CHOCOGHOCTH K
POCTY W NJIOAOHOLUEHHIO Y pAacTeHHUsl TPOSIBJISETCH TOJBKO
;rlglrhz;a, Korga Bce (QakTOpbl OAHOBPeMeHHO OYAYT ONTHMAaJb-

H.
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- CHCTEMHI.
" Bosbule KosebJaeTcs TeMImepaTypa BO31yXa B TEMJIHMIE
_ (cpeaHeMecsiUHLIE OTKJIOHeHHA Gosee ueM Ha 5°C), ™enee
© KoJieGsieTcsl TeMnepaTypa pacTBopa W eille MeHbIe KoJeba-
HHSI TEMIIepaTypH B CETYaTOM CTaKaHYKKe, B 30He KOpHeOoOH-
tanus (cM. Taba. 1).

TaGaunnma 1

TemnepaTypHBlii PEXHM B TENJMIE MPH BHIpal{HBaAHUH
pactennit na aspononuxe (16 4)

. Cpenunsisi TeMneparypa

MecTo 3amepa cen- | OKTH- §§§
mai HIOHB | MI0Jp |2BIYCT | ¢q6pn | 6pb =
OeR

Bo3nyx B Teu-
JHUIE . « ¢ o - = o« 31,2 | 26,7 | 3072 98,3 | 27,4 | 24,7 28,0
Pactsop B Gake | 24,9 26,7 | 22,5 | 20,9 21,9 | 22,7 | 23,3

Topd B ceria-
THIX CTaKaHYHKaX
B 30He KOpHEBOH
WeRKH . . - - . . . 24,7 | 24,8 { 24,3 | 22,9 | 22,6 22,11 23,6

Kopuesas 1weil-
Ka, obepuyTasn nep-
OMOM . . . . ... | 24,4 24,6 24,9 22,8 | 22,6 | 22,1 | 23,6

Bo3nyx B noJoM
npocTpaHcTee CTell-
Jaxeil — B 30He
KOpHeH . . . . - . - 0,7

24,2 | 24,3 1 22,7 | 22,6 | 22,1 23,3

TeMmepaTypa MMTATEJIbHOTO PacTBOpa TNpH NPOXONKIIE-
uMi OT GaKa K KOpHeBOH cucreMe U OOGpaTHo He OCTAETCH
nocTosiuHoi. TIpy 5TOM MHTepPecHO OTMETHTb HEKOTOPOE IO-
BLILIeHHe TeMIepaTypHl B 30He KODHEBOH WIEHKH, T, Oue-
BHIHO, CKA3bIBAIOTCS POLECCH KU3HENeATeIbHOCTH pacTe-
gusi. Bamsnue THX (paKTOPOB BO BTOPOil NMOJIOBHHE BEreTa-
LMK pPaCTEeHHE CHHXKAeTCs.

Tepenajbl MeXay TeMnepatypoil B 30He JIHCTHEB U 30HE
KOPHEBOJ! CHCTeMbl B TeUeHHe [Hf TOXKe MEHAITCH: BHayaje
OHM YBeJIHYHBAIOTCH, @ K HCXOAY AHS YMEHbLIAIOTCH (cMm.
puc. 15). [Mepenannl ymMeHbIIAOTCA TaKKe H K KOHIly Bere-

TalHH.
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WeK H MOACTeNNaKHOr0 TMPOCTPaHCTBa MOXKHO MOBBICUTH

BJIaXKHOCTh Bo3yxa Ao 80—90% u shiiue.

COJHI, 1 Mo Mepe Bocx Ipwu a3PONOHHOM CNoCoGe BhIpaLMBAHHSA anCTeHm”a coue-

eT0 Hajl rOpH3oHTON o X TaHHE MOBBILIEHHON BJAXHOCTH C TeMneparypoi, 6au3skoll kK
a I3 TeMNepaTypHOMY MakKCHMyMY, MOBHILAeT HHTEHCHBHOCTh

¢dorocunrtesa, ycToHYUBOCTb pacTeHHH K 60Jie3HsIM, cnOcO6-

CTBYeT XOpolleMy IJIOAOHOLIEHHIO U NOBLILIAET ypoXKak.

OceelenHocts. OBoLHbIe KYJbTYPHl Pa3JHYHO OTHOCST-
cfl K NPONOJIXKHTEJbHOCTH IHA. PacTeHus U3 yMepeHHbIX LIH-
por (kanycra, KOPHeMJIOAH, JIHCTOBble OBOIUM) Ha ceBepe
6LicTpee nepexolAT K LBeTeHUI0 H MJofoHolieHHio. Ha xo-
- porkoM ke 10—12-yacoBom OHe OHU HE 3aLBETAIOT [0 OCEHH.
- Pennc Ha nonmHoM (16-yacoBom) nHe 3anBeTaerT uepes

50 nHeit oT nosiBJeHHS BCXOMOB, NpH 12-yacoBoM AHe — ye-
- pe3 100 auedt, a mpu 10-yacoBoM — He LBeTeT [0 HaCTyILIe-
- HUS1 3aMOPO3KOB.
3 Pacrenus, Bbllefille H3 TPONHYECKHX cTpaH (MHOrHe
.. copra ¢acoJy, orypua 1 ToMara), NpH cOKpaueHHoM (1o
12 4) pue 3auBeTaOT H MIOAOHOCAT 60Jee OGHIbHO, YEM NPH
JUIHHHOM JIHe.
: Tpe6GoBanusi pacTeHuii K HHTEHCHBHOCTH OCBELUEHHS TaK-
~ Xe pa3jnuHb. MuHMMaJsbHast OCBELIEeHHOCTh B JIIOKCaX, NPH
. KOTOpOil BO3MOXKHO LBeTeHHe W IVIOJOHOLLEHHe, Js1 TOpoXa
- paBua 1100, pasa ¢daconu u orypua — 2400, pis Tomata H
penbkH — 4000. B 3uMHH# NepHOA ecTeCTBEHHAsl OCBelleH-
HoCTb cHuxkaercd 10 1500—1000 2k u nHuzxke. B atux ycio-
BHSIX OCBELEHHOCTH NPH NOBHILUEHHOH TeMIepaType pacTe-
HH$! BHITATHBAIOTCA M He 00pasyloT ypoxkasi, TaK KaK HaKoI-
JIeHHe YIJIeBOAOB B Npoliecce aCCHMUJISHHHM He NpeBHILIAeT
pacxona Hx Ha JAblXaHHe.

OnTtuMaJbHAS OCBEIleHHOCTb AJS1 TOMAaTa, nepua, 6akaa-
KaHa 25 ThIC. 4K, nas orypua — 20 ThIC. 4K.

Jns yBenHueHHS] HHTEHCHBHOCTH H TPOAOJKHUTENbHOCTH
OCBellleHHs] B TeIUIHLAX NPHMEHSI0T NOJACBeYUBAHHE pacTe-
HHH JaMIaMM HaKaJHBaHHs WJIH JIIOMHHECHEeHTHBIMH JiaM-
namu. %

B netnuit neprof, 4To6bl CHH3HTb OCBELEHHOCTD, B TeN-
. June 3a6eJHBAOT CTeKJa. ITO MepPONpHATHE CBS3aHO Tak-
e ¢ HeO6XOAHMOCTbIO CHU3HTh TEMIIEPATYPY.

dotocuHTe3 GoJice HHTEHCHBHO MPOTEKAeT B COJHEYHYIO
IOrony npu ontuMadeHoit Temneparype. Ilpu cnabom ocse-
L[eHHYU U H3GBLITKe TemJja OH 3aMelJifeTcs, a AblXaHHe CTaHO-
BHTCSl OY€Hb MHTEHCHBHBIM, pacrenusi BuTsruBatorcs. Ilo-
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Temnepar
YPa B 30He JsucTh
HAL KPRHILIKOK cTesnag I

MHHHMYM ¥ MakcHmym TeMIepa
TYPB! HacTynaer nosike, yem Ha

MaKCUMYM HuKe, veM B sepe
JIMCTbeB. YeMm Gosbure Pasuuua;
MeX Ay Temnepatypoi BO32lyxa B-
30HE JIHCThLeB M TeMneparypoii B
30HE KOpHell, TeM cumbpee YBS--
. naxlc\)/ir pacrenus. '
uC. 15. Tpadux uam aKCHM
o YM Tewmnepar '
TEMNEPaTypLl B 3ome kopmei 3OHE JIMCTLEB enmomasnd
renepan " Hazx crennakamu
! P Tedewnwe cyrox. HAcCTymaer B 19—]4 %, a B 30He -
_B},ll;'?p ;T(e:;!g::(aOM; KOpHe#dl BHyTpy c*reﬁ.nama —H: :
—_— %8 18 4. MunuMabHas TeMnepary-
ggoB 30HE JIHCTbEB JOCTHraer
B 30He KOpHef; &
CHMan et P 18 .
oo qak;zzfmcglc)mmﬂer COOTBETCTBEHHO 20,2° H 16%8 24{21}1(1'
J N eIHAs M -
L aKCHMaJibHas TeéMneparypa Bhire na

Onruman !
bHag TeMHepaTypa
BO31vyxa
TOME;aa 25—26°, nas orypua 26_280113’ B Telule ajs
HKH :
- YCMHB::TT:HBU&IYX& Tpancnupauns pacrepui oco6en-
HHS He Moty g K cepenune nusi. Yacro B 510 BpeMsi pacre-
YT BOCHOMHHTB pacxoy BJIATH, BHI3BIBaeMbI He- -

02468m1211671
qacu6 8202224

KapKyo noroxy st '
; O clenyer mena
pe noackixanus cmoqube})]( y oz, Hoanpn mo» 0 Me-

——

V1 a
ECJ]H CleJ”Ial'KH B Tell, Hu X H3 HKeqa 306610HHHX NanT
C HT,



i'lrgsaH); ?T:apcmypﬂy}o MOoroay ¥ B HOYHOE BPEMsi, KOTa OCBe-
€3KO0 najaer, HeoOXOAUMO CHHIK
aThb -
Py B TellTHIE. , e
o Cocras Bo3ayxa. [TocTpoB TeIJIMLbI U ApYrHe COOpyxe-
MaH 3auummeHHoro TpyHTa, yeJOBEK JIHINWJ pacTeHHe HOp-
oJIbHOH. eCcTeCTBeHHOH BO3NyLUHOH cpeib. Pacrenue, Ha-
)}({OIIHCI) B TeueHHe BereTalMu BHYTPH NOMELIEHHs, NOCTenen-
) Te?ﬂer CBOH. 3alIUTHbIE OHOJOTHUECKHE OCOOeHHOCTH:
HMXKaercsl yCTOHYMBOCTb PACTEHHH K 3a60JeBaHHsaAM H [1PO-
16IYKTI/IBHOCTb. Pacrenys Jerko mopakarwTcs pasunoro poja
HOJIe3HHMYI, OTYero yBeJHuYMBaeTcs YHCIO BHINALOB, HAcTy-
H?;I';OnpemneapeMeHHoe crapedne. Bce 3To — pesyabrar
HOrO OTCYTCTBHA HWJIHM €J1aboro i
obOMeHa
o BO3JYLIHOH
. Onbith, TpoBcaeHHbie B 1964—1966 rr., mokasanu, 4TO
?
031yx000MeH B pe3yJsbTare KOIBEKLHOHHLIX TOKOB Me€Hee
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» Puc. 16. Cresinax ¢ OKHaMH BO3LYyXooOMeHa B 30He KopHell

~ 3¢pexruBeH B cpaBHEHHH C BO3JLyX0J20MEHOM, BLI3BAHHBIM

BeHTHAALLHET.
CKopoOCTb Bo3ayxoobmeHa [IOBBILIAETCSH OXHOBPEMEHHO c

yBeMuEIHEM TeMIepaTypbl u TeMmmepaTypHbIX MepernanoB.
Hanpumep, npu TeMneparype 94— 95° {mepemap 1°) CKO-
pocTb JiBHIKEeHHS BO3/yXa napa 0,45 M/cek, a TpHu MOBLILIE-
IuK TeMaepatypul Ha 4—5° panpumep A0 98—30° (nepenan
2°), MOABHIKNOCTbL BO3AYXa nocruraer 1,2 mlcex, T. e. TOQ-
BHIKIOCTD BO3;1yXd YBEJIMUHBAETCH B 2,67 pasa.

CKopoCcTb BO3NYXOOGMEH2 3aBHCHT OT HaJNuHs B CTE1Ia-
JKEe HAM B OULITHOIl yCTAlOBKE [BYCTOPOHHHX OKOH H HX BE-
auyunul. Yem okua Godbllue, TeM OBICTpEe o6GHOBJsAECTCS BO3-
AyX B 3o01€ KOpHCOOHTaNHsI (puc. 16). OObuHO OKHA jua-
meTpoM 40 mam enaloT IHa NIPOTHBOTONOKHBIX CTEHKAX cTen-
JaxeHl yepes Ka XIAblll MCTP.

CosnaBasi a’3pauuio p 301€ kopreoOuTaHus, T. €. Mo~
CTOSHEBUI Oo6MeR BO3[yXa Hepes BO3fylLiHble OKHa, HaM
yla;10Ch TMOBbICHTD yCTOMYHBOCTD pacTeHuii orypua, romara,
nepua K 3a060JeBaHUAM. Bbimambl pacTeHHil COKpaTHJIHCDH
B 3—6 pas. Ecau na cTeJjaxax Ge3 BO3AYLIHBIX OKOH B IIPO-
lecce BereTanuu BHIANAN0 72% BHICAXKEHHBIX pactenuil
orypua, To Ha Tex Xe cTesaXkax ¢ BO3AYLIHBIMH OKHAMH
BbiNaAbl COCTABHIH 12—25%.

9710 NOATBEPIKAAET, YTO pacTeHHIM Heo6xX0AuM BO3LYXO-
o6MeH He TOJbKO B 30HE JIACTOBOI NMOBEPXHOCTH, HO 4TO OH
He MEHee BaXXeH U B 30HE KOpHEBOH CHCTEMBI.

BO3AYIIHbIY PEXXUM

[Mutanue pacTeHHi M3 BO3AyXa yMeeT OrpoMHOe 3Ha'e-
uue NJS X KH3HENEesITebHOCTH M IPOLYKTHBHOCTH. 310
MOMKHO BHIETb MpH CPaBHEHHH Beca 3€JeHOH MaccChbt
(MuCTBEB, cTe6Jeil, KOpHei), coGpaHHOi ¢ elMHALBI mJorda-
AH TeIJuIb, ¢ BeCOM MTATEJbHBIX BELIEeCTB, MOIJIOLEHHbIX
KOpHSIMH.

Ec/i HOMyCTHTB, YTO pacTeHHs HCIoJb30BaJH BCe MHUTa-
TesbHbIE BellecTBa, BHeCEHHHIE B pacTBOp 3a NepPHOA MJI0A0-
goweyHs (8 MecsiueB) B Nepecuere ga 1 M2 mjaouiagu CTes-
na)a, TO pacTeHusiMH Orypua copra KJMHCKHE MHOIO-
[LTOMBbI HCNIOAb30BAHO OKOJO 400 2 MuHepaJbHbIX Be-
LecTB, a 3eJeHOH MacCHl nonydeno 90 K2, B TOM qucJe
ypoxkaii NJI0JI0B cocTaBua 44,6 Ke.

3a TOT 7€ MEePHOJ, TIPH BbIpalHBaHHU TOMAaTOB H3pacxo-
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COz
0031

fosano 660 2 yno6pe-
HUH U TIOJIYYeHO 3eJeHol
Maccel cBhille 60 k2, B
\ \ TOM YHCJe ypoxKail nJo-

\ HOoB  coctaBua 11 ke ¢

I M2

\ / ITo orHOWEHHIO K YpO-
N j | a0 IUVIOROB HCMOJAb30-
002 X & --|  BaHO ClleRyrouiee KOJH- -
. YeCTBO  MHHEDPAaJIbHBIX

yooOpeHHIt: OTypLIOM
okoso 0,9%, tomarom:
okono 6,1%. ITo otHo-~

l MAaCCHI
24681012141618202224 1

oo

- — HGd cmennaxom
——— Bﬁympu Cmennaxo

peHui 5
orypua 0,44%, y toma-
Ta 1,1%.
Ypoxait
KYJbTYD HAaXOOHUTCS B
NpsiIMOfi 3aBUCHMOCTH OT
CONEpPXKaHUsl YIJIEKHCJIO-
rO rasa W KHCJIOpOAA B
BO3/lyXe B 30He KODHEHl H JIMCTOBOH NOBEPXHOCTH PACTEHMI.
H3-32 orpanuyenHOro AocTyna Bosnyxa pacTeHHs B Tel-
JHUNAX TpeTepneBalOT CHCTeMaTHYeCKOe BO3MAYLIHOe IoJofa-
HHe. ITO 0COGEHHO OTHOCHTCSI K 3UMHEMY Ce30HY, KOTa BeH-
TUJISINUS TEIVIMI[ He NPOU3BOAHTCS. B BeceHHe-JleTHHE Te-
PHOX BO3NYILUHOe FOJIOflaHHe pacTeHuil HabJiofaeTcs mpH
MOBLILIEHHH TeMIepaTyphl BO3AyXa H NPH M3GLITKE COJHey-
HO#l HHcossiuun. I1pu sToM pacTenus Tepsior Typrop. C mno-
BOHIIIEHHEM TeMIlepaTypH IUJIOTHOCTb BO3AyXa B TEMJIHIE
yMeHblllaeTcs, 00beM yBeNIHYHBAETCS, BO3MOKHOCTH BO3-
AYUIHOTO MHTaHWs PacTeHWil OrpaHUYMBAIOTCSH
B CBsi3H ¢ 3THM NPONYKTHBHOCTb DACTeHHi Majaer, CHUIKA-
ercs ypoxail. Hro6b noaepKuBaTh pacTeHHsi B COCTOSTHUH
BBICOKOH [POLYKTHBHOCTH, HEOGXOAUMO MONKEPIKHBATh B .
TenJyue onpeneneHHyio KoHueHTpanuio CO, OnTumaabHOn
KOHIIEHTpaLHeil YIJEKUCIOTO Ta3a B BO3AyXe TEIIHLH CYH-

Puc. 17. I'paduk uaMeneRHs KoHLEH-

TPalMH YIJIEKHCJOrO Ta3a B  30He

KOpHeH H JINCTBEB B CBSI3H C H3Me-
HeHHeM TeMIIepaTypHL.

Taercs 0,2—0,3%. MunuManbuas KoHuentpauus CO; HHXKe

0,03%.
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IIEHHIO K BeCy 3eJieHOH
KOJINYECTBO HC-
MOJIb30BAHHLIX pPaCTeHH-
IMH MHHEpaJbHBIX y106-
COCTaBHJIO: Y -

OBOLIHBIX

" pgent. Hanpumep, 4TO6H MOBBICHTL  KOHLEHTPALMIO

- 40000 #® BO3myXa.

(puc. 17). '7

Huxe npuBoAMTCA IUKana (cm. Taba. 2), rae yKasaHbl
gopMu COp A/151 BO3LYIIHBIX NOAKOPMOK B TEILIHIE.

TaGauuma 2

opm CO, IJs BO3AYLIHBIX NMOLKOPMOK B TemJjniie
WPREBES<HOP nn:manuo 1000 »2 (980 m2)

MosBuieHHe KOH-
TToBHWEHHE KO- g
ucurpaunu COy Hopun CO, (B K2) :c.gl;&a#ui" (g'o% Hopmus CO; (B Ke)
R :l%m:)%[fesl[y‘)% no o6bemy)
456 0,10 4,560
8'85 8:912 0.11 g%g
0,03 1,368 0,12 0,472
0,04 1,824 0,13 3,928
0,05 2,280 0,14 0,384
0,06 2,736 0.15 810
0,07 3,105 0,20 9.120
0.08 3,648 0,25 11,680
0,09 4,104 0,30 13,

[Tonbaysich 3T0f WIKAJOH, MOXHO ONpPEAEJHUTD, KaKOe KO-

. nuuectBo CO2 (B x2) Heo6X0AMMO AaTb B TENIHLY, 4YTO6LI

renuite Ha 0,1%, Hago BHITYCTHTDL U3 GaJ/IOHa 4,56 ke yrae-

. kucsIoro rasa. IloJapaysich 3TOH LIKaJOH, MOXCHO JIeTKO CO3-

naBaTh Jio6yio konuentpanuwo CO: B BO3dyxe Ten.n;:g}zl_,
NpeIBAPUTENbHO MEPECYNTaB HOPMY NMOAKOPMKH Ha H

2 COOPYIKEHHS.
mmg:;i{gffgdﬂeuliee BI[)))éMH BO MHOTHX TeIHIax yCTaHOBJIe;{eI;I‘
xanopudeprl. Kanopubep tuna AOIT 3a opnn dac mon
Ecan yuecTp, 4TO B TEMJHIE nnomaylblo
1000 #2 kyGaTrypa BO3[yXa COCTaBJAET CBinjée %%9?{ ’ZT'HZZ
onuH Kajgopudep 3a 4ac MOKeT TPOH3BeCTH 12—I13-Kp ok
CMeIUMBaHHe BO3LyXa, a AJs OJHOKPATHOIO CMeLIHBa iy
TpeGyercsi Bcero 5—6 mut. Onny nopuuio yr.nexmc.noroe :
33 MOXHO cMellaTb 3a 5—6 Mun, a Korla Kajopudpep

© . CTOAT B TeIUIULE Ha oboux TOpuax, TOraa AJs CMeLIHBaBuA

nonasaemoro CO ¢ Bo3AyxoM norpefyeTcs eile MeHbLIe
speMenH. HToGL MOAHATH CONEpPKAHHE CO; B BO3AyXE OT

- 0,03% mo0 0,3%, 1. e. B 10 pas, foCTATOYHO C BO3AYXOM Ten-

e cMemaTp o7 5 go 10 ke CO%. ;i




BOAHBIM PE)KUM

B yca0BuHSIX a3ponoHHKH Boambiii GasaHc pacTeHusi 3a-
BHCHT B OCHOBHOM OT CJIENYIOIHX (aKTOPOB:

1) 4HCJIO M NPORONKHUTENBHOCT HUKJIOB H HMIYJIbCOB
NIO/la4n MUTATEJBHOTO PACTBOPA, T. €. CHaGXKeHue KOPHEBOH
CHCTEMbI IUTATEJIbHBIM PACTBOPOM;

2) TOIJIOHIEHHEe PACTeHHEeM BOMDI;

3) pacxomoBaH¥e BOIBI pacTeHHeM.

B pasubie yack cyTOK, a TaKxe B pasHHe 1epyoaLl Bere-
T4l U B PasHbIX YCJOBHSX BHeLUHell cpeabl BOAHBIH 6a-
JIAHC DACTEHHSH, T. €. COOTHOLIeHHE MeXJy MOIJIOHIeHHeM H
pacxonbiBanweM BOABl PaCTEHHMSIMH, CKJIAIbIBA€TCH HeEOMH-
HaKOBO. YTOOB BLIACHHTD 3Ty 3aKOHOMEPHOCTD, u3ydanu
pacxoj pacTeHHsIMH BOLB H3 PACTBOpa B TeUEHHE CYTOK.

PacxonoBanye pacreHusiMu BOJB U3 MUTATENBHOTO pacr-
BOpa B Mpouecce MMMNYJbCHOTO NMHTAHHS H3y4aloch MyTeM
CHCTEMATHYECKHX 3aMepPOB YPOBHS PacTBOpa B Gake yTPOM
M BeYepOM. ¥ CTaHOBJIEHO, YTO B AHEBHOE BpeMsi pacxonyercs
BOJLI U3 pacTBopa B 2—3 pasa GoJsblie, 4yeM B Hounoe. Ha-
npuMep, BCe MOJONHITHBIE PACTEHHsT B HOYHOE BpeMs 3a | 4
pacxonosanu 5,5 4, a giHeM — ot 10 10 21,6 2 pacrsopa (cm.
Ta641. 3). B cyxylo u xKapKyw Norofy, a Takxke B pesyJsbTaTte
neperpeBa BO3lyXa B TeIUIMLE PACXOA BOALI OMHHUM pacre-
HHeM jocturad | 2 3a cyTku.

HMs tabnunp 3 BHAHO, 4TO KOIGQHUHEHT NOTJOMIEHHS
BOABl B TEPHOJ MACCOBOIO LBETEHMS M MJIOA006PA30BaHUS
pacTenuii, a TakxKe B IePBOH MOJIOBHHE MX IJIOMOHOIIEHHS]
Bbillle, 4eM BO BTOPOIl [I0JIOBHHE IJIONOHOLIEHHS. B ycaoBusx
CIHIKEHHST OCBELUEHHOCTH H TeMIepaTypel — B BeuepHHe,
HOYHBIC M YTPEHHHE 4Yachl — NOIVIOLEHHWe BROABI MEeHbILe.
IlHeM onO nosmiiaercs B 2—3 pasa mo CpaBHEHHIO ¢ HOY-
HHM BpeMmeHeM. ITpolenT morJyowenuss KOpHeBO# cucreMoi
BOABI H3 pacTBopa, NMOAAHHOrO K KOPHSIM, JOCTHraeT mqHeM
17,8—11,2, noubro — ot 7,1 1o 4,7.

Ias yayuiieHus o6ecrnedeHust pacTeHHil BOAOM 60Jibllioe
3HaYyeHHe HWMeeT oOnpefleJeHHe ONTHMAJbHOTO KOJHUeCTBa
pacTBopa, KOTopoe HeOOXOAMMO MOAABATh HA KOPHEBYIO CH-
creMy. C 3Toft meablo Ha KOJJIEKTOpe, PaclONOKEHHOM B
MeXAypsiibsiX, pa3OpH3TUBAaTE/M Pacnojarajd HeoZHUHaKO-
BO: B OIHOM BapHaHTe — OIUH Pa3GPHI3THBATENb YCTaHaB-
JUBANM Ha 2 pacTendis, BO BTOPOM — OMH Pa3GpHI3ruBa-
Tenb Ha 4 pacTesus. Llukiabl, MMIyJbchbl 0 IHTAaTeNbHLL pa-
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Ta6auna 3

NMoraouienue BOAK pacTeHHAMH Oryplua B YCJOBHAX a3pPONOHHKH

4 W. T. Mypam

B pa3Hoe BpeMa CYTOK H Ha Pa3HbIX 3Tanax Pa3BHTHA
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;;310131 ObIM ONHM U Te XKe. B rmepsom cayyae 3a OauH
nnox}lfl ar;i ngg;sa.nocs BnBoesﬁonbme pacTBopa Ha YYeTHYIO
. Bo BTOpoM. BoJsee nponyk
. THBHBIMH OKas3sa-
ﬁg;bqpameﬂm Broporo Bapuanta. C | M2 crennaxa 6bli0
A 3}(73 ’eégoCBo BTOpOoM Bapuante 42,23 ke, a B NepBOM —
. nqec:rBamr{I;KTe:T?n IprO}Ka;r Or'ypLOB NpH Nojgade GOJBLIETO
HOTO pacTtBopa MOXKHO 06b
L SICHUTDb TeM
sggeBKg;nggilyqae obpa3syeTcsl BOAHOE IepeHachiileHNe B
A CUCTEeMBl, YXYAIIAt0 4
TaHUs PaCTeHHU. i EF SARIE PRV
Bou,gblig Il)aggzmmaanun pacTeHuil a3pPONOHHBIM CIOCOGOM
M 3aBHCHUT M OT IJIyOHUHH 33
2 JieraHvsi KOpHeBoil
cuctembl. JIyumuii BOOHBIH P ;
€XHM CKJaJablBaeTcs H
Jaxax rayownoi 25 cm. I ioatn
) . Ilpy npounx paBHHX Yyca
sxecBb ypoxai nopbiiaercst Ha 5—7 ke ¢ 1 I;yt?. LR+
o '\}d’CJIOBYIHX Gosee ryOOKHX CTeJ1axel He BCsS KOpHeBasi
Ma paBHOMEDHO ONPLICKUBAETCSH, KPOME€ TOro, YCHJIH-
BaIOTTCH THApaBJHYECKUe YAapHhl. ’
5 :{KYIM o6pasom, yray6JeHne cTejaxel (Gosee 25 cm)
o e KakK U yBeJjuyeHHe KOJIHuecTBa pasﬁpmsmBaTenei&'
].gee ofHOro Ha 4 pacTeHus), Helleseco06pasHO.
. ONHHX U TeX >Xe YCJIOBHSX MHKDOKJIHMATa TeIUIHIIBI
MST norJouiaer GoJsblile pACTBOPA, UeM Orypel.
TOMaigxgaﬂ::TaTeanoro pacTBopa pacCTeHHSIMH OTypla H
BHOE Y HOYHOE BpemMs B YC %
JIOBHUSIX
Ky.HETypr NOKa3aH B Tabavile 4. ) PR
ac;reqel;me BereTaluy TPAaHCHUPAUHOHHHIH KO3((UIIHEHT
y pacreHuil HeoAuHakoB. OH 3aBHCHT OT BHELUHHX YCJOBHH

TaGauna 4

l:I(’)r'rpeﬁnem»ua pacTBopa OJIHHM pacTeHueM Orypna
0MaTa B YCJOBHAX €CTECTBEHHOH OCBEWEHHOCTH
H B TemHOoTe (B M2 32 1 4)

KoavuecTBO mornoueHHOro pacTBOpa

HEM
Hata HabaKAeHUs 2 e

orypeu TOMAT orypeu TOMaT

1--15/VII 2,7 | 38,3

16—31/VII 345 | 51.8 %{2 299
1—15Vill | 3.5 | 518 . e

16—30/VIIl | 28.5 38,3
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57anoB pocta U Pa3BHUTHsI pacrenul. B nauane Bererainu
OH BhIllIe, 4 3aTe€M yMeHbIIAeTCs. Tak, B Hayasae HioJs 00-
tpe6GaeHne pacTBopa pacTeHUsiMH HOYBIO pocTuraer 70%, a
cnycTsa ABa Mecsa canxkaercs o 40,6% mno OTHOLIEHHIO K
JIHEBHOMY.

Cpenuee motpebienne IMTATeNbHOrO pacTBopa ONHHM
pacrenueM 3a | 4 nuem — 31,3 M4, HOUDIO — 17,3 ma, ¢ OT-
KJIOHenusMM a0 3—7 M. ¢

B nepuoi NJIOMOHOLICHHST TOMATDI B JHeBHOe H HOYHOE
BpeMst MOTPeOSIOT pacTsopa goablue, ueM orypusl. JlHes-
Hoe moTpebJenne pacrsopa 3a vac OJHHM pacTeHHeM Oryp-
na pocruraet 29,8 M4, a pacTeHHeM TOMaTa — 455 ma, T. €.
Ha 34,7% Gonblue, a HOYHOE COOTBETCTBEHHO Yy oOrypua —
17,3, y TomaTta — 28,8%, uau Ha 39,9 ¢, Goablie.

AmminTyaa KodeGaius KOJHUECTB MOTJIOLIEHHOH BOALI
H3 pacTBOpa y TOMara B nHeBHoe Bpemsi GbiBaeT OT 3 1o
13 ma, B HounoOe BpeMs — OT 1 1o 6 ma B 1 4. ¥ Tomara
HOYHOE MoTpebseHue BOALI H3 pacTBoOpa OTHOCHUTCH K AHEB-
HOMY Kak 2:3, a AHeBHOC norpebieHune BbILIe HOYHOT'O Ha
36,7% (cpenuue gaHHBIE 34 2 mecsiua).

JlanHble ONHTa MMOKasaJH, 4To norJiolienre BOAbI M NH-
TaTeJbHbIX BELIECTB M3 PAcTBOPA PaCTEHHAMH B HOYHOE H
7IHeBHOe BpeMsl MpeicTaBJsieT HenpepuIBHLIA npouecc. He-
jocTaTouyHasl mofaua pacrsopa B HOYHOe BpeMs 3aJepXH-
BaeT pocCT pacTenuil, pe3ko yxyallaer ux obiee COCTOSIHHE,
M3MeHsieT xapakTep muoa006pasoBaHusl.

YcTaHOBJEeHO, YTO eCJH HOYHOe norJiolllenye BOAbI H3
MUTATeJpHOr0 pacTBopa y pacTeHHH OTHOCHTCS K IHEBHOMY
kak 1:5 u 1:6, To yrHeraercsi poct pacTeHuii. 310 MpOsIB-
JisieTCsl U BO BHelllHeM BHIC pactennit. Bnauaie 3eJieHaf
OKpacka JHCTa CBeT/eeT, 3aTeM ¥KeJTeeT H, HaKoHell, KOHYH-
KM JINCThEB Orypla 3aBopayuBaloTCH, IJACTUHKH JIHCThEB
CBepTLIBAIOTCS B HaNpaBJCHAH K uepelIKy H MOCTENEHHO
coBceM 3achixaloT. Poct pacTeHuil 3aJepXKHBAETCS. ITpu
5TOM UHMCJIO 3aBsi3ell Ha PaCcTEHMIX yBeJHYHBAeTCS. OnHo-
BpeMeHHO HX 06pasyercs IO 4—8 wTyK, a Tporaercs B pocT
o 4—>5. Takum 06pas3oM, NpH 3aAePXKke pocTa yCUIHBaeTCs
pa3BuTHE pacTeHuil. Otnenblbie a3kl M Becb BereTaluoH-
HBI MepHod Y pacTeHuii CcOKpamarrcs, HO CHHKaeTrcsl TO-
BApPHOCTb TJIOAOB: MJOMLBI o6pasyloTcs HeKpyNHbie, YyacTo
HecTaHAapTHbIE, YPOMLJIHNBLIC.

VisMeHnsii COOTHOLUEHHE MEXKAY NpOAONKUTENBHOCTBIO
IIHKJIOB M MMITyJbCOB MOAAYH OUTATeJbHOr0 pacTBOpa, MOXK-
4* 51




HO BJUsI >
CTeHHH QZIQISBBa(;{Hﬁgﬁepe}KHM B S0HE KOPHEBOI cHCTeM pa-
’ HEHHS B
LIEHHH PaCTeHHUI. POCTE, PasBHTHH 1 NUIONOHO-
Ilpu
HYJIbCIz)B C;)Kpamemm BPEMEHN LHMKIOB M YIJHHEHHH HM-
PaCTBOp’a ﬁo;agng YB&JIMYEHHH KOJ/IHYECTBA MUTATeJbHOrO
, Or0 Ha KOPHEeBYIO CH .
OCT 3¢ - CTEMY, YCHIHBAETT
P e e T tpetein 1 naoRo
. Ilpu 310M 06BIUHO 06 p
BEIHO MYIKCKHE UBETKL PasyloTes mpenmyect-
e
}Keﬂcgnxmnuﬂemm LHHUKJIOB HabJmopaercs npeob6aaganue
- UBETKOB, HHTEHCHBHEE NPOXOAUT 10006 pa3oBa
CHH;KaIIIOT%lineIMIeHHO TEMIILl POCT2 BEreTaTHBHLIX OPraHoB
el Y PH YNHHEHHH NPOMEeXYTKOB BpeMeHH Mex
A );()a CKHBAHHEM B 30He KODHell CHHMIKAeTcs BJIajKHOCTE
CTHuylla’BJIIIEI:)O:CXOHHT YCHJIEHHE NBHMIKEHHsl BO3LAYIUHBIX 4a
, HHE UX Ha NPOTOMIa3 ' 3
H . 13My KJIETOK MOBbIUIAeTCH,
Ta}m{: Eoélri‘s‘%’PEHiﬂM PacTeHuil IPH a3PONOHHKE BJHsET
COO pachnbl/ieHHS NHUTAT
€JIbHOTO
Jiee GJ1arONpPUATHBIN ; pacrBopa. Bo-
H BOJHBIH peXXHM B 3 >
SN ; OHe KOpHeH cosjaer-
Famgfaggfucrinsamm KODHEBOM CHCTeMbl uepes OTBe§CTHTH
Ipu onpblciﬁon TPYOu (Ges dopeynok) ¢ paccekartenem
HCHONBAOBAR BAHUH U3 TPEXPOKKOBOTO PACHBLINTENs H npn.
o s MM KPYMIILIX (OPCYHOK (TPHGOK) BORHBIL pe-
VIII0M nage HH yXy[aercs. 1o, MO-BUAUMOMY, CBS3AHO ¢
I
% pacmoﬂeaﬂnf/[[ H CTENeHbio PACMBbLIEHHs] CTPYH TOAABAEMO-
OFPaHquHI;b.lﬁ ;o;);(pymblx.(p()pcyﬂox obpasyercss Gosee
BOOAHOH MHI
onpﬁlcanaeTCH XyXe. ‘M, W KOpHeBas cHCTeMa
H
Hepeﬂpac ];I;Eleé(HPH(;X(KOBOM pacnelinTese TPOHUCXOANT BOgHOE
> B 30He KODPHeii, 4yTo OT
HLaTe
ETC?_IIHa pocTe u pasBuTHH pacTenuii PHUATENLHO) € ) disi-
U HuCI )
P Mo/IB30BaHUH GecdopeyHounoro metona pacnblie-

HHA MUTATEJbHOrO pac
TBOpa KOpPHeBasg ¢ .
ONPBICKMBaeTcs Hanbodee I'IO.HHOp HcTeMa; pakTaRI

MULLEBOM PE)KHM

Bansinue snementon MHHEpaJbHOro
MATAHUA Ha POCT U Pa3BUTHE pacTeHmi)

Uro6b
- pe}KP;MynpaB.nﬂTb POCTOM ¥ pa3BHTHEM pacCTeHUH, H3Me-
na¥ Pois NUTAHKS, HEOOXOAMMO 3HATH MHeiicTBHe o'-r,ue.nb
€HTOB MHTaHHs Ha XKM3HEHHO BaXKHBIE N
s ponecchl,

NpoT¢Karllie B pacTeHHH. Uzmensist cooTHOLLIEHHE 3JleMeH-
TOB MHTAaHMs, MOXKHO OKa3blBaTb BJHUsIHME Ha TPOLECCH Po-
CTa ¥ Pa3BHTHS PACTeHMH B HY>KHOM HaM HanpabJeHHH.

A30T. A30T BXOJHT B cOCTaR OejKa — BaxHeillue# co-
CTaBHO YACTH LMTOMIA3MbI }KHBOH KJETKH.

[TuTanye pacTeHHHt a30TOM B €CTECTBEHHBIX YCJOBHSX
ocyllecTBJisieTcsl IJIABHBIM 00pasom MyTeM IOMJIOMIeHHH
anuona NOs (HuHTpaTHBI a30T) WJIH KaTHOHA NH; (ammu-
aunbll a30T). B He3HAUWTEJLHOH CTENEHH pacrenie IOrJ0-
waer Takke ¥ annoH NOp (HUTPHTHBIH a30T). ITH MHHe-
pajbHble COeLHHEHHS a30Ta NPOXONSAT C/IOKHbIE MPEBpallle-
HHSl H BKJIOYAIOTCA B COCTaB OeJKOBOH MOJIEKYJIBI. Namensas
COOTHOLIEHME a30Ta B NMUTATEJbHOM pacTBOpe, MOXKHO yCH-
JMBAaTb MJM 3a4ePKUBaTb POCT BereTaTHBHLIX OPraHOB pa-
crenuil. IIpy M3OBLITOYHOM a30THOM NMHTAHMHM MOXKHO BbBI3-
BaTb «KHMPOBaHue», T. €. NpeoGjafanne POCTOBBIX TPOLEC-
COB M TOPMOKeHHe MJIOA000pa30BaHKS.

docdop. Pochop BXOAMT B COCTAB UHTOIIA3MBI U Kil€-
TOYHBIX Siflep, SBJSETCS COCTABHOH 4acTbio HYK/IEHHOBLIX
KMCJIOT, KOTOpbie B COeIMHEHHH C NPOCTBIM OeJKOM obpa-
3YIOT COXKHHE GeJIKM — HYKJICOTPOTEHAH, BXOMsdilie Tak-
e B COCTaB XPOMOCOM KJETOYHOrO sApa. HauGonee Gora-
Thl UM Ce€MeHa pacTeHuil, OCOGEHHO 3apOMABIILIH. MoJgopnie
JUCTbS Goraue ¢pocHopoM, YeM CTaprie.

dochop BCerfa CONepXKUTCS B PACTEHHUSIX B HeOpranutie-
cKoil (opme: B BHIe coJel oprodochopHON KHCJIOTHI, C KO-
TOPO} HeMoCpeaACTBEHHO CBf3aH Npolecc (pOTOCHHTE3A H N0
BJHSIHHEM KOTOPOH aKTHBH3HDyeTCsl 06pasoBaHHEe HEKOTO-
pbIX BHTaMHHOB.

®ochop moryaouaercs pacCTeHHAMH U3 BHeILHed cpelHl B
OCHOBHOM B BHle aHHOHa (pocopHoil KucjaoTe. OH HeoOX0-
JUM DACTEHHIO y¥Ke Ha CaMBIX PaHHHX 3Tanax ero XXHU3HH.
®ocdopHoe rosofanye B Hauane pPasBuTHS pacTeHuil He MO-
JKeT GBbITb KOMIIEHCHDOBaHO NMO3JHeHIUMM CHaGXeHHeM HX
¢docdopom.

@ocpop crmocoGeTBYyeT YCBOGHHIO pacTeHHAMH a30Ta,
yCKOpsieT [epexoj OT BereraTHBHOTO poCTa y pacTeHHH K
reHepaTHBHOMY pPa3BHTHIO M CIOCOGCTBYeT CO3PEBAHHIO
CeMsH.

Kanuii. B HauGoJsblueM KOJHUeCTBe KaJuil CONepKUTCs B
MOJIOABIX opranax u Tkausx. Ilpu crapenuu pacTeHull co-
flepKaHue ero yMmeHbluaercs. Kamuil JIErko OTTeKaeT H3

CTapblX JUCTLEB B MOJIOAbIE.
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Kanuit
AT I?ogfepmnaaer bHU3MKO-XHMHUeCcKHe cBOfiCcTBA
o ahac'mq goc ;)n.nasmm, CTeNEeHb HX OBOJAHEHHOCTH, BSI3KO
s U, B 3HAUYUTEJLHOU ’ g
o 1 ; Mepe onpemens
BOCTbH}i—I(}){(;ITH}_(:OBeJlEHHH pacTeuwuii, B qac*moc*mpmliI ycrlg;tlllplle
3KHM MU BBICOKHM TeN 5
BUJI;OI‘O AL s eMnepatypaM, K H3MeHEeHHIO
.
erIeBonIL%P; I;MeeT OTHOLIEHHE K CHHTe3y W NepefBHKEHHIO
. pacrenusix. Ilpn HemocTaTke Kanusi 3ame
- €TCA MHTEHCHBHOCTD (DOTOCHHTE3a o
JbLH I '
.. Bléﬂué Kanpuuit npunumaer yuacrue B o6mene aso-
=i Hm CTB B CAMBIX HaYa/JIbHBIX CTAHSX pasBHUTHA pa
; TKaH;i{X g;«;g}fpﬁ)ﬁ'f:ﬂg €ro 3§]prnHHeTCH BOCCTaHOB.HelE)He
UTPATOB. ¥ MHOTH %
el X pacTeHHH Nnpu -
e HpQ(;JII}({(;B B KJIETK%X HaKallJIHBaeTCsl B KauyecTse ngﬁosgg-
cyTCTBHy 4 BPeaHBIH U30bITOK LIaBeJeBOH KHCIOTHL B 1t
s 1134 KaJblHS 3TOT U36BITOK 1UaBeJieBOll Kncnon;r ocap>g-
K0 61314;1: KPHCTAJIJIOB LIABEJEBOKHCIOTO KaJjbIHsl 1;
e Hp OM o0e3BpexnBaercs. Kanibluil oKasbiBaer
KJIETO'{HbIXa NeJieHHe KJIEeTOK M NOALepIKHBAEeT CTPYKT
iy KOJIJIOUNIOB, BJIMSEeT Ha (bnsnxo-xnmuqecz,{%
e ] Lég'lr{c())rcmasMu, ocnabiasieT BpeoHOE MefcTBHE HA
TOPOHHEro H3GBIT l
sl Ka JPyruX KaTHOHOB.
B :(?;I:HHH BbIpaxKaercsi B CO3[aHUH (PHU3HOJOrHYEC-
st 6onbmmemﬂocm Cpenbl — KAaTHOHHOTO COCTABa, HMe-
Pl oe 3HaueHne [ pa3BUTHSI KOPHEBOI cnéTeMbl
eties KO.pHH.nbunu AVWHAMHYEH, OH MNOIJIOLIAETCS W BhHIE
MH PacCTeHHH BecbM J
as
- Iﬁpnona = HEPTHYHO B TeYeHHe BCe-
arHum, %
BepU.IEHHOHHeIC\)/lﬁarHHH BXOIHUT B COCTaB XJIOpO®H/Ia, OH CO-
i yqaCTonnHM AJIs1 OCYINECTBJIEHHS mpouecca GoTo-
e s 061\’4eHe Mge’r B IpeBpaulenusx ¢ocgopa, B ¢docdop-
e Tx.a e THHH, KaK W KaJIui, COLEPIKHUTCS GOJblle B
ot X ¥ opravax. Henocratok ero B nuraresn-
o pK CAE€P2KHBaeT HHTEHCHBHOCTb LBETEHHH H IO
o M aricmﬂ peakltsi pacTBOpa 3ajepiKHBaeT Mo-
bty Lty fe;; EﬁpaCTeHHH. Torpa HacTynaeTr MarHueBoe
, YaCTO BHBIDAXKalo ‘
Hoc;;z}o, HanpHMep y Orypuos. i B i
eJie3o. !
- (?II }gggﬂﬂlfgocgame Kejesa HacTynaer XJ0po3
; nobperarwT GaenHo-
COBeBpI.UeHHO Gesyio OKpacky. g g
TKaHsX DacTeHHH XKe
JI€30 COLEepK
B PKUTCA B BH -
€KCHBIX OPraHO-MHHepasJbHHX COeNMHEeHH Ong .n!él?}n(do
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JenHol (ByXBaJeHTHOH) B OKHC-

NeHHYIO (TpexBajieHTHy©) Qopmy H o6paruo. JKeneso sB-
JSeTCs BechbMa BaXKHBIM KOMIOHEHTOM BO BCEX OKHCJMTEID-
HO-BOCCTAHOBHTENBHBIX TMPOLECCaX, NPOTEKAIOWHX B pacTe-
nusix. [ToABHIKHOCTD XKeJle3a B pacTeHHsiX He3HauuTeJbHa.

B npouecce Bererauny pacTeHuit B yCJIOBHAX BO3IYLIHOH
Ky/IbTypbl BeCcbMa BaxXHO CJIEAHTD 32 peakluell pacTBopa.
Ipu capure peakiuu pacTsopa B CTOpPOHY 1EJOYHOCTH
(pH—7 u HiKe) xeneso BuMNajaer B 0Canok, nocJie 4ero 'y
pacTeHHil MOXeT HaCTyIIUTD XJIOPO3.

Bop. B pacrennsx Gop CONepKHTCH B OUEHD MaJioM KO-
NHYECTBe, ONHAKO OKa3HIBAeT OOJblloe BIUSHAE HA OKMCIH-
TeJIbHO-BOCCTANOBHTENbHEIE PONECCH X Ha [eATe]IbHOCTD
y4acTBYIOUIUX B 3THX mpoueccax ¢epmentos. Bop croco6eT-
ByeT PasBHTHIO KOPUEBOH CHCTEMDI, yayuuas CcHaGXeHue
KopHe#l KucaopofoM. bop HMeeT oco6oe 3HayeHne AJs Npo-
LleCCOB OMJIONOTBOPEHHsI U MI0A00GPa30BAHHS. Haxe mnpHu
HeaHaUMTEJbHBIX [03aX OH YCKOPSIET MnpopacTanue CeMsH,
crocoGeTByeT MPopacTaHuio 1{BETOYHOMN MBUIbILH (o6pa3soBa-
HHIO MBLIBIEBBIX TPYGOK).

Mapranen. Haaunune Maprasua — Heo6X0A1MOe YCJI0BHE
1151 06pa3oBaHus acKOpGHHOBOH  KHCJIOTBL. OH oOKa3sbBaeT
BAMSIHAE HA OKHMCJHTENbHO-BOCCTAHOBHTE/IbHbIE NPOLECCH B
pacTeHusiX, YCHIHBAET CHHTETHUECKYIO nesTeJbHOCTb HHBED-
Tasbl B caxapHoil ceekJe. ViMeer GoJblloe 3HAYEHHE st
npoIleccoB OTUIOAOTBOPEHHS H NJ101006pa30BaHusl.

Menp. C HajguuueM B NHTATeJbHOH Cpele MeLH NOBbI-
aeTcsi CTAGUABHOCTD XJA0poduia, Melb NPeloXpanser ero
OT NpeXAeBPEMEHHOTO paspyIIeHHs. Ona cnocoGCTBYeT
MHIPAUMH MHTATENBHEIX BELIECTB M3 BereTaTUBHLIX OpPraHOB
B ceMeHa, a Takxke (POPMHPOBAHHUIO CEMSH. Henocratok me-
JM BBI3BIBAET Y 3€PHOBBIX KYJbTYp noGeJsieHre KOHYHKOB
JucTheB. Hanauuue Mean NOBLIIIAET no6eroo6pa3oBaHue, He-
CKOJIbKO YCHJIHBAET MUIMEHTaLHIo y pacTeHHit.

Llunk. 1IMHK BXOAHT B COCTaB ABIXATeJbHOrO depmeHTa
Kap6OaHTHAPa3kl, OKa3bIBAET BJHSHME Ha OnJIOAOTBOPEHHE
M nJ104006pa3oBaHHe.

Cepa. Cepa BXOJHUT B COCTaB BCEX Ge3 MCKIogeHus Ged-
k0B. BOJBIIMHCTBO aMHHOKHCIOT, 06pasylomHx 6eJIOK, HE
cogepxut cephi. Cepa MOraoLLaeTCs -pacTeHHIMH B BHJe
aHuoHa CepPHOH KHCJOTHI, T. €. B okucaeHHoi ¢popme, OAHAKO
B COEJMHEHHSIX OHA COMEPIKHUTCH B BOCCTaHOBJIEHHO# (opme

¥ urpaeT GoOABLIYIO poOab B OKHCJIMTE/IbHO-BOCCTAHOBHTEIb-
' 99
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HBbIX TIpOleccax, CBA3aHHLIX C AbIXaHUEeM pactenvii. 3nayu-
TeJIbHas 4acTh Cepbl B PacTeHUSX CONep:KUTCA B BHIeE COJieil
cepHoit kKucoTH. CozepxKanne CyJbaToOB B pacTeHHsIX MO-
XKET TAKKe FBUTbCS Pe3yJbTaTOM OKHCJEHHs CepHl B CaMOM
pacTeHny npu pacnane 6enkos. M36uiTok Cepel MOXET BHI-
3BaTb yrHeTeHHe POCcTa M Aaxe rubedb pacreHui.

Monn6aen. Monu6neH BXOLHT B COCTaB OHOJIOTHYEC KX
KaT4aJlu3aTOpoB, NPH TOMOILH KOTOPBIX OCYLIECTBJISICTCS
CBFISbIBAHUE CBOGOAHOTrO a30Ta BO3AyXa. DTO HMeeT ocoboe
3HAYeHHe [JIsi KH3HH OBOLIHBIX, GOGOBBIX 1 IOPYTHX KyJbTyp,
4 TaKXKe H 0Js1 a30TQUKCHPYIOLIHX Gakrepuii. Moau6gen
CNOCOGCTBYET aKTHBHOMY L{BETEHHIO pacTteHui.

Poab opranvvueckux semects
B NHTATENbHOM pacTBOpe

Bonbumuncrpo dBTOPOB IIPH THAPONONNOM COCOGE BhIpa-
LHBAHHS pAaCTEHHN PEKOMEHIYIOT JJIST MHUTATEebHLIX pactBo-
POB HCNOJMb30BATH JIMIIb MUHEDPAJBHLIC COJM. Mexny Tem
eile akanemux JI. H. IIpsuumskos YKa3niBaJ, 4To, JHUIIb
COueTasi MuHepasnbHele YIOGPeHHsT C HABO30M M ApYyTUMH
OPraHMYECKHMH BeLIECTBAMH, MOXKHO YCTAHOBHTD OpaBUJIb-
HOE€ COOTHOWIeHHe MEeXIY SJeMCHTAMH IHUIN B TeycHHe BCei
Bererannu pacrennit. Oprannyeckue yaoOpenust LOmoJHu-
TeJbHO 06eCneunBalOT pacreHus YIJICKHCJILIM Ta30M M ycH-
JIHBAIOT GHOJIOTHYECKHE NPOlEecCH, ONH CNOCOGCTBYIOT TIO-
TVIOLIEHHIO MUTATEJNbHEIX BELLECTB, TAK KaK HOBLILIAOT pacr-
BOPHMOCTb MHHEDANBHBIX COJEH M lie NAI0T WM 0CaXnarbes
H3 pacTBopa (06pa3oBaHHEe KOMILIEKCOR c OpraHHYeCKHMH
coennnennsMn). Kopuu pacienui, NOKPLITLIC CJloeM rymyc-
HBIX BELIeCTB, Jiyyllle TOIJONIAI0T HeopranHuecKkue nuTa-
TeJbHble Bemlectsa. Baaronaps [IPHCYTCTBHIO Opranuyeckux
BEILECTB MUTATeJbHEIH PAaCTBOP npuobperaer «6yepHOCTDY,
T. €. GOJIbILYIO YCTOHYHBOCTB NPOTHB CMCULICHHS DPeaKIHH.

Onbitel mokasasnu, yro 060raieHne MHTATeNbHoro pacr-
BOpa MHHepaJbHBIX coJell OpraHuYecKumu BellecTBaMH To-
CTOSIHHO naBaJsio NpuGaBKy YpOKast OBOLeH.

Cocras NHUTATEJbHBIX pacteopos

HNuorna npu swipanpsannu PacTeHHH B HCKYCCTBEHHBIX
Cpenax HCNONb3YIOT MOCTOSIHHBIE COCTABBI pPacTBOpOB, Hela-
BHCHMO OT STallOB pPOCTa M Pa3BUTHS pacTeHuit. COcTaB M
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fontestpan Takax pactaopos ve wessores. Tasoro po-
Il‘l;T nggflf:éu?}ixgxcoﬁoro ypoxKasi BHIPAIUBAEMBIX pacTe-
" Coomoenne mmarcmes seweers s pacroopex e
?gﬁingggeﬁgglofgna, };y.nb'rypbl, copra, 3TanoB pocTa H

a3BUTHUA DACTEHHUI.
. B Ka'{elthBe npyMepa NpPHBOAMM COCTaBbl NHTAaTEJbHBIX

u
pPacTBOPOB, NPHMEHSIBLUIHXCSI TpH BpraLLU/IBSaHYIYI pacren
Oryplia MeTONOM a3pOmoHiKH (cM. TabJa. 5—8).

Ta6aumna 5

CocraB nMTaTeJLHOrO PacTBOpa x
(TpuvensieTcs AJsi BHpAUMBAaHWs Paccajipl orypua)

TutaTeJbHBEC BeulecTBa

e
;; B COoJAX B pac‘mope
B
S B nepesoae )
N 8= koaude- | ua gepcr- | KOJAMUE
£z3 (
EES | oeutecns | o 0 [Ty | 205
zal
MoueByHa . . . 93 NH, 49,5} N, 54,6
m‘i‘ﬁ‘;“ enE €l g | NH, 20,9
NO, 72 } Nyurp | 121,2
i ce-
Jml'isgm.m.a ﬂ. S 758 NO; 465
K:0 352 } KO0 | 419,2
—
Seprokmensi a0 | K,0 67,2
130,5 | PO, | 130,5
Cyneppocdar ... | 816 | Gas | 155 Ca 155
Mgripu};xommuﬁ .| 233 | Mgo | 22,6 Mg 22,6
MuKpo3eMeHTHl Sri% 1}1 I.)I 81;

I Ofwas KOHIEHTPAlMA MHTaTeJBLHOI'O

wenne Naw : Nuurp = 1:2; coorsomenne N:P:K=1 10,34 :2,09.

pacrsopa — 2,1 2/4; cooTHO-
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ITpodoascere

(Mpumessercy « Cocrap tmrareasuoro pacTBOpa Tabauna 62
¢ MOMEKTa MocaakH Ao mavana o6pasosanms nionos)! ) Murotesvutie semectes
. 2 = @
E; \Mb‘ﬂi\ma——__ : :o:: B CONX B pacTBOpax
o @ B coasx ) e -
Coctas pacteopa ‘.‘:"5_ B pacTBOpe ~ CoctaB pacTsopa §'§’Q i 4 :en:gelf:;_ S MMNGCTED
Yox o B nepecye- Ex_ | pewecTra | (B M2/a) | cruywmee] (B m2/a)
5; § < l;lg:]fgfcy]{:; Kc(umliecTBo Te Ha nefi- [KoaHyecTBO :2 b4 peigecTso
[ B Mm2in) CTBYIO O =
§8§ Be?llecl'ru:oe G xeia)
Mouesnn , K;0 232,5
a.... 100 | NH fi Ka-
AvMuaunas ce. NH, 53,3 ng;pﬂoxncnuu Kat 0| K0 43,2 K;0 331,7
JuTpa . ., ., . I00 | NH, 22,5 Now 58,8 - Yraekucanit Ka-
Kammiinan  ce NO. | 77,5 o | 000 | B | 198 P,0s | 176 ]
y ' 1 Cynepdocdar .. 205 205 .
-T-'HTpa G0 0 0 o rmn 550 I\IO3 620 } HUTD 63 y pq:) q:) CaO 209 Ca 209
. : K20 470 CepHoKuCHBIH X
ORI K- ’ 8,4 || ko warmi - .. | 500 MgO | 48,5 | Mg | 485
Vrteruent 180 | K,O 1 612,4 MHukposneMenTh (naEb B
nHﬁNIEI\HCJIbIH Ka- KO 56.0 Taba. 8) 4
€0 | P,04 174
('Ségilz)qmc‘ba'{ - {1000 | CaO 207 IC)ZOS ng; Ta6nuuna 8
KHCABLT
Mz}{ﬁﬂnﬂ I 310 | MgO 30 Mg - KoJsMuecTBO MHKPO3JEMEHTOB B PacTBOpe !
HKDO3JIeMeHTHl (masp B KonnuecTBOo BemecTBa
a6 8) MuxposaeMeHTH (8 2 Ha 1000 2 BOLM)
: O6was korueHTpamus ny A
. TaTeJLHOroO pacrso . 2.08
H =1-97. Pa 2,9 2/a,; 3 Bopuas kucnora . . ... ... :
e Nan : Nuwrp = 1:27; cootromerne N:P:K = |- () / 2 C%OTHOIH"— U,PIF:{K cepuokucEd . . . . . 0,15 ai
; JKeneso cepHOKuCNOe (3aKuC- 3
(n CoctaB nuratenwroro pacTBopa Ta6anua 7 HOe) .p. - .. 3,35 |
PHMEHneTCH B NePHOA nilogoHOLeH g pacTenuii orypua)! Mapragseln; cepHOKHCIBIH . . . 1,5
) I Mefib cepHOKHCTas . . . 0,4
Sg HTaTelbHME BewccTpa Ko6anbr cepHOKHMCABIE . . . 0,16
o™ B _consx Ammonnit  MonHG/1eHOBOKHC-
Coctan pacteopa =G B pacTBopax JBIH . v v v 4 e e et eeee e 0,16
& B mnepec- .
§S= g)eougrgr;laa Ko.aMuecTo -%e'repna KOJHye-
S&8 e e oo E o - Kpome Toro, B pactBop A06ABJIOT CEPHYIO KHCAOTY (1O
- CEED 5—10 m2 na 1000 2 Bonbl), HHOTAA BOAHYIO BHITSIXKKY KOPO-
Mouepuna , . . | 100 | NH 53.3 sika B pa3mepe 0,02—0,03% Ko BceMy 06beMy MATATeJNbHO-
AMMuaunas  ce- ! y ro pactBopa B Oake. A
T2 . .. ..., | 100 | NH, 295 an 58,8
Kamui No, 77)5 A Mornouedne KOpHAMH
pgaesen e N NUTATENbHBIX BEUIECTB
™a . .. ... 500 | NO, 307 HuTp 98,1
"~ T O6man o [Tox eMKOCTbIO NOIVIOLIEHHS MOAPa3yMeBaercsl CIOCOG-
wenue Ny, ;N,,.,lif,ﬂzauf‘ f Ggf”“e”b“‘"'o bactBopa 2,57 2/s; cootHo- HOCTb KODHeBOH cHCTeMBl MOIJOUIaTh M VAEepXKHUBATL NHTa-
- 1HLY0,  COOTHOUIeHHe N:P cK=1 :0'48: 1’75. TeJIbHLIe BelleCTBa U Bony B elII/IHHuy BpEMEHH.
B =
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. Ipu BHIpallliBaHHH pacTenuii 6ea cy6cTpatos ans on-
&OEKIP(IBaHHYI KOPHEBOH CHCTEMbl HACOCOM MOAACTCS! HEeGOM b
crexae(;nggecmo pactBopa. Iloka c nosepxunocru Kopueci
el AQHHLIH HA HHX PACTBOP, PACTCUHS YCHEBAIOT NO-
P HAaUNTENLHbIE KONMYECTBA NHTATCALULIX SJCMCH-

aC:I‘B K, Ha cTe/slaxkax Imowanbio 25 M2 ypernif pacxon
22 37OﬂpaHHOILf)I(I)I§IiFHbIMHlpaCTeHHHMI/I coctaniyl 3a 41,5 g4

A , Wil 1, 232l 4 3a cytku nn ‘ )

3 OLONLITHLIMH pacTe-
HHH’i‘!IH GBUIO HCHOMB30BAHO B cpennem 24,48 a2 pEICTBOr];a
e }Keﬁ)emqecxn TE€M KOJIMIECTBOM PACTBOPA, KOTOpoe co-
42puHeﬁOCIf)IoBo61?Ke, PaCTeHHsI MOTJIH GLl IITATLCSE B TeyeHHe
, BIT TMOKa3aJfd, uYTo pasJmun
: bie NHTaTeNbHEIE
ggIéITeecI;r::, COZlepKallnecss B pacTBOPE, BLINOCSITCS U3 Hero
P HeCKOﬂbh;I(}é gepaéaﬁomepﬁo N HEKOTOPBLIC H3 NNX BLIHOCSTCS
a3 OwicTpee, H pacTBop 1 g
s pee, u p P IIPHXO/INTCSt KOppPEKTH-
pOMHBp;é yémnynbfflom IUTAIHH KOPUH ONpLICKNBAIOT pacTso-
Teqennepléujieu]\fi 20 pas 3a cyTku. 3a kanciuii UIKI, T. €. B
» TONONBITHLIC PACTCHISI N3 Kaj '
. K/IOTO MOfaH-
HOTO JINTPaA pacTBopa Bhl 5o
HOCS .
okl p cat 0,77 me docdopa u 2,29 me

qui(spamep IZpOHI/Il(HOBCllH}l INHTATCJLILIX  BCIIECTB B
5 M;{I pacrenun onpenessict Peaxis pacrsopa.
OTHE XHMHYeCKHe CocInens (C()Jlll, [eJaoui, Kue-
b

gg;gl%bco;?ﬂanalo"r CHC}\%OﬁIIOCTbIO B BOJUILIX pacTBopax pac-
Ha uoHbl. Monekyna conn p:
: . pacnanaercss Ha wHon
MeTalsa (KaTHOH) M aHHON KHCAOTIOTO OcTaTKa:

KC K++Cl-;
CaCl, Ca2+4-2CJ~
Na,SO, 2N++SO42—’;
K-50, 2K++S0,2-.

Mo
}KHTeﬂb:g):;?mK:(IcmTu pacnanaercst ¢ otmenaennem nojyo-
*EHHOTO MOHa BOAOPONA M O
rpHLATENb :
PA2KEHHOTO MOHA KHCIOTHOTO 0CTATKA: pnu HO 3a

HCI H++Cl-;
HNO3 I—I-*l-.,_i\]()3 :
H:S0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>