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NCCIEAOBAHUE BJIMAHUA DJIEKTPOO3OHUPOBAHUA HA

BCXOXECTb CEMSIH.
VYCoBHO, CTPyKTypHasi CXemMa CEMEHH NpeACTaBisieT  coOoi
B3aMMOCBSA3b BHYTPEHHEH DHEPIMH CEMSH U  DSHEPIUUM  IPOLECCOB,

MNPOUCXOAAINIUX B CEMCHHU B IIPOLECCC €TI0 ) KU3HH, pa3BUTHUA U POCTA.

MexaHus3m npupamcHusa SHCPromnpoAyKTUBHOCTHU 3a CUCT ITOIJIOIICHUA

PaCTCHUAMUA OBOHOBOBZ[YHIHOﬁ CMECH B HACTOAIICC BPEMA HAXOAUTCA B CTaUU

u3ydenus[1,6,7].

B TCOPETUUCCKUX HCCICAOBAHHUAX Mbl MCXOJHM H3 TOro, 4TO0 CCMCHA

pacTeHui 00JaAalOT pe3epPBOM

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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NMUTATENFHBIX TKAHSIX CEMSH, OT €€ KOJMYECTBa 3aBHUCUT JHEPTOCOJEpiKaHhe
ypokas. Ha paHHuMx sTamax oHa SBISETCS MUTATEIbHBIM CyOCTpaToM st
ceMsiH. Y 3epHa KyKypy3bl, PE3epBHOM dHEPTHUEH SBISIETCS SHI0CIIEPM. DHEPTHUs
JUTSL POCTa TIPOPOCTKOB OCBOOOXKTACTCS MIPH THAPOIIN3E YTICBOIHBIX 3aM1acoOB.

BricBoOOXIeHNE PHEPTUM U3 OPTraHMYECKUX COCIWHEHHH MPOUCXOAUT
MOJl BIUSHUEM TeMIepaTrypbl H BiIaxHocTH. IlomecTMB cemeHa B
O30HOBO3IYLIHYIO CpeAy, Mbl CO3JaeM OJarompusiTHble YCIOBHUS TS
BBICBOOOKJICHUSI PE3ePBHON SHEPruu, T.. JIS THUAPOJIH3A YIIEBOIHOTO
cyoctparal3,6,7]. OMHOBPEMEHHO MPOUCXOAMUT IOIJIOIIEHUE AOMOJHUTEIBHON
DHEPTUM O030HA, KOTOPHIA BO3JEHCTBYeT Ha »dHepretmyeckuit 3amac (W),
KOTOPBI aKKyMYyJUPYETCSi B NHUTATENbHBIX TKaHIX ceMmsH. llpu Harpese
YBJIQ)KHEHHBIX CEMSH MbI 3allyCKaeM MEXaHU3M BBICBOOOKICHHS SHEPTHUH, T. €.
THAPOJIN3a YIeBoia. DHEPrus 3amaca pacxoayeTcsi Ha pocT U 0OMEH BEIIECTB B
ononoruueckom opranuzme (Wa).

[locne mosiBIEHUS MPOPOCTKOB, A0 MOJHOTO Pa3BUTHUSL PACTEHUS, €ro
POCT W pa3BUTHE OOYCIIOBICHBI TIOTOKOM DHEPTHH W3 CEMEHH. DHEPTUs poCTa
(WR) pacxomyercs Ha GOpPMHpPOBAaHME U HAKOIUICHHE CYXOIO BEIECTBa
pacrenus (W), a Takke Ha TPAHCTIOPT MPOJAYKTOB, OOPa30BAaHHBIX B PE3yJIbTATE
dorocuntesa pacteruit (W,).

Ouneprust aktuBHoro Onoka (W,) pacmpenernsiercss  ClemyrOIIuM
o0pa3oM: 4YacTh €€ WJET Ha 3amac dHepruu (aKKyMyJIMPYETCsl B YIJICBOJBI),
yacte yruiamsupyercs (Wo0). B mporecce GopMupoBaHusi Cyxoro BelecTBa
pacTeHUi 4YacTb PHEPTUU TEPSIETCS - MPOLECCHI, CBSI3aHHBIE C JbpIXxaHueM. M3
TUHAMHYECKONH MOJENH TMpHPAIICHUS JHEPITPOAYKTUBHOCTH CIIEyeT, YTO
SHEPreTUYECKUN MOTEHIIUAM pacTeHUs: GOPMHUPYETCS B MPOLIECCe MPEAOCEBHOMN
00paboTKu ceMsiH 030HOM, (DOTOCHHTE3a, pOCTa U PA3BUTHUS PACTECHUSI.

Poct — cBoeoOpa3HbIii OWONOTMYECKHN JBUTATEh W PETYISATOD,
YCWIMBAIONMN WJIM OCHAOJSIONMNA TPOIEeCChl  00pa3oBaHUs, OOMEHa U

NEPpEABMIKCHUS BCIICCTB B OpPraHHU3ME. B ’kxu3HEHHOM LIMKJIE paCTCHI/Iﬁ

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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BBIICJISIIOT JIBa TEpHoja: (pOpMUPOBAHUE BEreTaTUBHOU cdepbl pacTeHUl —
KOpHEH, cTebiield, TucTheB; (OpPMHUPOBAHUE TEHEPATUBHON c(epbl — COIBETHH,
I[BETKOB M OPTaHOB Pa3MHOXEHUS - MIIOJO0B U CEMSIH.

Poct pacrenuii TecHO CBsI3aH C (PU3MOJIOTMYECKUMHU TMPOLECCAMHU:
nuTaHueM, (OTOCUHTE30M, BOJOOOMEHHOM H JIp., HA HHTEHCUBHOCTh KOTOPBIX
onpeeraeHHbIM 00pa3oM BIMSET 030HUPOBAHUE CEMSH Tiepen npopactanuem. B
JUTEpaType OTCYTCTBYIOT JAaHHbBIE, XapaKTEPU3YIOLIUE ONTHUMAIbHBIA PEKUM
BO3JIEUCTBHSI 030HA HAa POCT U ypOXkKal pacTeHM, B YACTHOCTH sIUMEHs, Mpoca,
KYKYpY3bl U KODMOBOU CBEKJIBI.

[Tpu mpenmnoceBHOM BO3/AEWCTBUM 030HA Ha CEMEHA KYKYpYy3bl pPacTeHUs
om4yaroTcs ObIcTphiM pocToM U K VIII-IX »sTamam opranoreneza 3zameTHO
IPEBBIIIAIOT PACTEHHS] KOHTPOJIBHOTO BapUaHTA.

[Ipu mnpeamoceBHOM BO3aAEHCTBHM 030HA (HOPMUPYETCS HE TOJBKO
Oonplas JUCTOBAas IUIONIA/[b, HO W TEMIbl Pa3BUTUSA ACCUMUISIIUOHHOU
NOBEpXHOCTU Oosiee OBICTpbIE, YEM Yy pACTEHHH KOHTPOJIBHOIO BapHAHTA.
JlaHHO€ SIBJICHHME€ WHTEPECHO TEM, YTO OBICTPBII POCT JUCTHEB, OOMbINAS HUX
MOBEPXHOCTH CIIOCOOCTBYIOT Oosiee 3PPHEKTUBHOMY HUCTIOIb30BAHUIO COJIHEUHOM
SHEpruM, HEOOXOAMMON My 00pa3oBaHHA OPraHUYECKOro  BEIIECTBA.
CnepoBaTenbHO, ©O30H MOXHO HCIIOJIb30BaTh B KadecTBe (akTopa,
MOBBIIIAIOIIETO XO3SIICTBEHHYIO MOJIHOLICHHOCTh ¢doTocunTe3a.
[ToaTBepkA€HUEM ATOTO CIYKUT OOJIbIIEE HAKOIUIEHHE CYXHMX BEIIECTB IPU
IPEANOCEBHOM BO3/IEUCTBHH.

Ha pannux sTamax pa3BUTHS PACTEHUI pa3HHUIA MO HAKOIUICHUIO CYXHX
BEILIECTB MEXJY OIBITHBIMM U KOHTPOJIbHBIMU BapuaHTaMu OoJibllie, YeM Ha
no3aHux. Tak, pa3HuIa Mo 3TOMY MOKa3aTeN0 MOXKET COCTaBATh OoT 14 no 33
%.

Poct u pasButHe pacTeHUl CBsA3aHBI JPYr C JAPYTOM, OMNPENEISIOTCS
O0COOCHHOCTSIMU OpraHM3Ma W HaxOJSATCS B TECHON 3aBHCHMOCTH OT (paKTOPOB

cpenasl. [lo nanueiv B. H. JIbicoBa, pacTeHus Kaxka0H 3KOJI0ro-reorpapuyeckoi
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rpymbl (KOTPYIIBI) XapaKTEPU3YIOTCS ONPEIEICHHBIMUA KOJTHMYECTBECHHBIMU
NpU3HAKaMU, [OABEPKEHHBIMU KOJNEOAHUSIM, OJIWH M3 KOTOPbIX — BBICOTA
riaBHoro crebis. Poct pacTeHui, MOCKOJBKY €ro IOKa3aTeld OTPaKaroT
MHTErPaIbHYI0 PABHOJEHCTBYIOUIYI0 BPEMEHHOIO XO0/Ja MHOTUX (DU3MOJIOTO —
OMOXMMHMYECKUX MPOLECCOB, a TAK)KE B3aUMOJIEHCTBUME TE€HOTHUIIA CO CPENOH,
MOXHO TPUMEHUTh B YMCIIe HaumboJiee NEPCIEeKTUBHBIX (PU3NOIOTMYECKUX
IIPOLIECCOB MPU pa3pabOTKE METOAO0B MPOTPAMMHUPOBAHUS ypOXKasl.

JlanHble, MOJY4YEHHBbIE M3 PA3HBIX PETHMOHOB, CBUIETEILCTBYIOT O
cnenuduuecKoi peakiiui pacTeHU Ha MEHSoIUecs: PaKkTopbl BHEIIHEN CPeibl,
a Takke 00 aJanTHBHBIX BO3MOXKHOCTSIX KaXJIOTO copTa. YeM BhIlIE aganTarius
y pacTeHHuid, TeM MEHbIIE Mpeesbl KojebaHuil mokasaresaeil pocta Mo rojam y
COpTOB M 00pa3uoB. MHTEHCUBHOCTh POCTOBBIX MPOIIECCOB B 3HAUUTEIHHOMN
cTerneHu 0OyCIIOBJICHA KIMMAaTHUYeCKUMH (PaKTOpaMH, OJJHAKO cOpTa U 00pasiibl
Pa3IUYHOTO reorpapuyeckoro IPOUCXOKIECHUS XapaKTEePU3YIOTCS
COOCTBEHHBIMH TEMIIAMHU POCTa M CBOe€OOpa3HOM peakiuueil. MHTeHCUBHBIN
npupocT HabmoaaeTca HaunHas ¢ |-V 3TanoB opranorenesa u npogoKaeTcs
1o VII-VIII stanos, 3aTremM pocTOBbBIE MPOIECCHI 3aMEJISTFOTCS.

3Hasl, 4TO BO3JIECWCTBHE O30HA IOJOKUTEIBHO BIMSIET HA OPraHOIEHE3
pacTeHusT U YCKOPSET €ro pa3BUTHE MOXKHO TNPEIINOJOXKUTh, YTO CEMEHa
nojBeprumecss o0pabotke Oyayr Oornee  yCTOMYMBBL K  M3MEHEHHIO
OKpY>Kalolle  cpeiabl, a  CJleloBaTeIbHO  aJanTHUBHAs  YCTOWYHBOCTD
yBenmuutcs[6,7].

BcexoxkecTh ceMsiH OAMH M3 BAXKHEMIIMX ITOKA3aTeNed NMPOAYKTUBHOCTH
CeMsH M ux KauyecTBa. [1o BCX0XKECTH CeMSIH MOKHO MPOTHO3UPOBAThH OYIYIIYIO
YPOXKaMHOCThb. [lO3TOMY HEMaIOBAXXHOM 3aJayeld SIBIAETCA OIPENIEIICHUE
BJIMSIHUS 030HOBO3/YIIHOM CMECH Ha BCXOKECTh CEMEHHOI'O MaTepuaa.

MOXXHO TpPeAnonaoXKuTh, YTO BHYTPEHHSS SHEPTUs CEMSIH SIBIISETCS

(GYHKIMEHN OT 3HEPreTHYecKoro 0anaHca CeMsH.

Y=1(W), (1)

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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rae Y — BCXOXKECTb CeMsiH uccieayemoro Buaa, W — sHepreTuueckuii 6anaHc
CEeMSIH.

B cBow oduepenp dHEpreTMYECKUM OamaHC PacTeHUs] MOXKHO
MPEJCTABUTh B CICAYIOIIEM BHJIC

W=W +W +W -W -W , (2)
S R A J O

rne: Ws — sHeprusi, mepexojsias B 3arac MUTATebHBIX BEIIECTB (yTJIeBOIbI),
kkan/kr; Wg —sHeprus pocra pacrernid, MJx/11; Wa — sHeprusi, HaripaBlieHHAS
Ha HaKOIUIEHHE MPOAYKTOB accumuisiimu, M/x/i; W; — sHeprus pacxomyemas
Ha (opmupoBanue cyxoro BemiectBa, M/Ix/m; Wo — sHeprus, cBsizaHHas ¢
JIbIXaHHEM 1 00MeHOM BetecTs, M JIx/11;

Takum o00pa3om, sHepreTMUeckuil OaylaHC CeMsIH TpU BO3JCHCTBUU
030HOBO3IyIITHOW CMECH MOYKHO MIPEJICTABUTH, KaK

W' =W +W +W +W -W -W , (3)
O3 S R A J O

rae: Woz —3Heprus nocTynaromas B CEMEHa 3a CUeT BO3JIEUCTBUS 030HA,
M /1.

PaccMoTpeB ypaBHEHUsI SHEPreTHUECKUX OajJaHCOB CEMSH, Mbl BUIHM,
4TO OHM OTIMYaroTcss Ha BeauuuHy Wops, ClieloBaTelbHO, MpUpalleHue

BCXO0XKECTH 6y,Z[CT 3aBHUCATh OT BEJIMYHMHBI OTHOIIICHHUA 3THX BCJINYUH

W +W_HW_+W -W_-W
03 'S R A J O] 4)

+W_+W -W_ -
WS WR WA WJ WO

Y'=f

N3 skcriepuMEHTANbHBIX JaHHBIX M3BECTHO, YTO CPEAHEE YBEINYECHHE
BCXOXKECTH  cocTaBisieT nmpumepHo 16 9%, criemoBaTenbHO, MOXKHO

MNpCAIOJO0XUTD, YTO OTHOIMICHUE YPO)KaI‘/’IHOCTCI‘/’I COCTaBUT
YI
—=1]16
Y , ()

U kak cinencreue nojrydacm

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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SR A J O _ (6)

JlaHHBIN TPUPOCT SHEPTUU MOXKHO OOBSCHHUTH CIEAYIOINIMM — CEMEHaM
pacTeHuii, KaKk W BCEMY JXUBOMY, JJIsl TOJACPKAHUS KU3HCHHBIX (DYyHKIUIA
HEOOXOMMO TMOJIy4aTh IHEPTHIO.

JlaHHBIIT TPUPOCT SHEPrHMM MOXHO PpacCMOTPETh, KaK DSHEPTHIO,

HOJTy4EHHYIO B ITporiecce 00pa3oBaHus 030HA

| j ed
Wy, = 0
P ng elnu, +np+ngu) O ®

rne. Ny - MakCUMaJbHOE YHCIIO Map MPOTHBOIIOJIOXHO 3apsDKCHHBIX YaCTHIIL,
o0Opa3yromuxcsi B eANHAIIE 00beMa; € - 3apsjl dJICKTPOHA; [ — MOABMYKHOCTH
AJIEKTPOHOB; Ny, N- MIIOTHOCTH TOJIOKUTEIBHBIX U OTPUIIATEIHHBIX UOHOB; N -
IUTOTHOCTB 3JIEKTPOHOB; A - CpeIHsS JTMHA CBOOOHOTO mpobera 3JIEKTPOHOB B
raze; O - Kod(D(HIMEHT, yYUTBHIBAIOIIMN JOJIIO SHEPrUH, OTIABAEMOW IPHU
CTOJIKHOBEHUHM C dYacTHIleH; E - HampsHKeHHOCTh JIEKTPUYECKOTO IOJNIS; | —
TUTOTHOCTB TOKA; |, - HOMUHAJIBHBIN TOK T€HEepaTopa 030Ha.

JHanHas hopmyma COIEpKUT HEU3BECTHBIC IEPEMEHHEBIE, UTO 3aTPYTHSET
pacyer. B cBs3M C OTUM HEOOXOAMMO UCIOJB30BaTh JPYTHE CIIOCOOBI
ompejeNeHusT J3HEprmH  00pa3oBaHUS  O30HA, HANpPUMEP  IPOBEICHHUE
HKCIIEPUMEHTA.

OcHoBHyO Maccy Oenka, 6onee 80 % B 3penom 3epHE KYKYpY3bl
COCTaBIISIIOT CITUPTOPACTBOPHUMBIE (DPAKIIUU — 3€HH W IIEJIOYHOPACTBOPUMBIC —
TIIFOTEIMHOBBIC. DTH OCIIKH SBIISIOTCS YHEPTeTUYECKUMH 3allacaMy dHIOCTIEpMa
HapsIy ¢ KpaxMasioM, KoToporo B 3epHe Oonee 70 %./laHHBIe DHEPrETUYECKUE
3amachl HWCIOJNB3YIOTCS PACTEHHWEM IMPU MPOPACTAHWKM CEMEHHM 10 BBIXOJa
IPOPOCTKa Ha TMOBEPXHOCTh MOYBHL. [IpM MOceBe CeMEHH BO BIAXKHYIO,
IIPOTPETYIO MOYBY 3alacHbIE YHEPTETHUECKHUE BEIIECTBA paclagaroTcs Ha Oolee

MPOCTBIC IJICMCHTHI. 3enn Oenka pasjraracTtcs Ha CBO60I[HBI€ AMHMHOKMCJIOTHI,

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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Kpaxmana — Ha nohucaxapuibl. O30H, BO3JEUCTBYS Ha CeMs, MPOBOLIMPYET
pacmaj 3amacHbIX SHEPreTH4ecKux BemiecTB. Kak mokaspIBaioT j1abopaTopHbIE
UCCJIeIOBaHMsI, CE€MEHa, 00paboTaHHbIE O030HOM, MPOPACTAIOT JpY)KHEE, C
MOBBIIICEHHON 3HEpPrueil, YTo yKa3blBaeT Ha CUJIbHOE BO3JIEUCTBHE 030HA, IO
3(p(EKTUBHOCTH aHAJIOTHYHOE CTUMYJSTOpaM poCTa. YCKOpss TMPOIECCHI
Pa3IOKEHHS CIIOKHBIX OEJNKOB M Kpaxmaja Ha COCTaBIISIOIINE 3JIEMEHTHI, 030H,
SIBJISISICH CHUJIBHBIM OKHCIIUTEIEM, OJTHOBPEMEHHO NEUCTBYET Kak A ()EKTUBHBIN
IPOTPaBUTENb, YHUUTOXKAIOMUNA UHPEKIHIO (Py3apro3a, TOJOBHEBBIX TI'PUOOB.
Crumynupyst pacnaj] CIOXHBIX 3alacHbIX BEIIECTB B JHJOCIEPMAax, CHUMAs
Harpy3ky Ha mpeomosneHue 3¢pdexta 3apakeHHOCTH TPHOKOBOW WH(EKITHEH,
030H oOecrnieunBaeT 0oJiee AKTUBHBIA POCT KOPHEBOM CHUCTEMBI, OCOOEHHO
MEPBUYHOTO KOPHSI. DTO MOBHIMIACT YCTOMYMBOCTH PACTEHUN K HEJTOCTATOUHOMY
BJIAaroo0eCneueHnI0 KyKypy3bl B IEpUO/I BETETAIIUH.

Cneunduka BO3ACHCTBUA O030Ha - Oousiblllag  OKHUCIUTEIbHAs
CIIOCOOHOCTh W TIOBBINICHHAs] aKTUBHOCTh. [[pOHWKAas B CEMEHHBIE TOKPOBHI,
030H YBEJIMYMBAET CHAOKEHUWE CEMSH AaKTUBHBIMU (opMamMu KHCIOpOJa, a
TaK)K€ CIOCOOCTBYET TMOSIBJIEHHUIO JIOMOJHUTENbHOro uctouyHuka Hy0O
HEMOCPEACTBEHHO B CEMEHAX, KOTOpasi UCIOJIb3YETCs MEPOKCUI030H, UTO BEJET
K CTUMYJHpOBaHUIO mnekTtodocdatHoro mytu. MHbBIMM cioBamu, o0paboTka
030HOM IT03BOJISIET MOBBICUTH AKTUBHOCTh HEKOTOPHIX (PEPMEHTOB.

Takxe HMMEIOTCS OMNbITHBIE JaHHBIE O TOM, YTO O30H HECKOJBKO
UHTUOMPYET JbIXaHWE CEMSIH M, CJelI0BaTelbHO, 0Opa0OTaHHBIE CeMeHa K
IIOCEBY  COXpaHSIOT OONbIIMK  3amac  MUTATENbHBIX  BEIIECTB, YEM
HeoOpaboTaHHBIE.

B 2008 romy yueneimm cenekumoHepamu ~KHHUHcx — um
[1.I1.JIykpsiHEHKO YCTaHOBJIEHO TMOCJIEAeHCTBIE O0pabOTKU CeMsSH rudpuaa
Kykypy3bsl Kp 633 MB o030HOM Ha Tperuii roa mocie o0paboTku (TpeTbhe
nokojieHue). Ha Tpetmii Mecslr pocta pacTeHHM CPEIHSSI  BBICOTa

HeoOpaboTaHHBIX pacTeHud cocraBwia 1,574 M, pacTeHus, BBIpOCIINE U3

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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00paboTaHHBIX ceMsH (B TpeTheM IOKOJCHHH) UMEIOT CPEIHIO BbicoTy 1,779
M, TIPU 3TOM CpEIHSs IIMpUHA JIMCTAa Yy HeoOpaOoTaHHBIX U 00pabOTaHHBIX
pactenuii coorBerctBeHHO 0,092m. u 0,097 M. Takoit 3¢gdexT oObscHsIETCS
CHIDKCHHEM Harpy3Kd Ha ceMsl 0 00CEMEHEHHOCTH TprubaMu U OaKTepUsIMHU.

Kakx wu3BectHO, BO31EHCTBHE O30HA, TMpuU O00pabOTKE CeMsH
CEJIbCKOXO3SUCTBEHHBIX KYJBTYp, 3aBHUCHT OT XapakTepa paclpeneicHus u
MIOTJIONICHHMSI 030HA 110 BCeMy 00beMy 00paboTKH[5].

[Tpu mpomyckaHUu 4epe3 CJION CeMsSH 030HO-BO3IYIIHOW CMECH, 4acTb
030Ha OyJeT TOTJomaThCsl B CBS3H, C YeM COJCp)KaHUE O30HAa CHU3HTCA,
COOTBETCTBEHHO YacTh 3€pHa HE MOXET ObIThb 00paboTaHa HpH 3aJaHHON
KOHIICHTPAIIUU 030HA.

B cBs3u ¢ uyem, isi JAOCTOBEPHOTO OMPEICICHUS BIUSHUS O30HO-
BO3JYIIHOW cMecHu Ha  OOpabOTKy  3epHa, HEOOXOAMMO  BBISIBUTH
3aKOHOMEPHOCTH TIOTJIONICHHSI 030Ha CEMEHAMU M U3MEPHUTh COOTBETCTBYIOIINE
napaMeTphl.

CKOpOCTh TIOTJIONIEHUS] 030HA CEMEHaMHU W3 O30HO-BO3IYIIHON cMecu
oTpesiensieTcss COPOIMOHHON aKTUBHOCTHIO 3€pHA M 3HAUCHHEM KOHIICHTPAIUU
030Ha.

9Ty 3aBUCHUMOCTDb MOXXHO OIIMCAaTb YPaBHCHHUEM BHU A

dc _
E—_KCBDES, (8)

rae C — KOHIIEHTpALus 030Ha, Mr/M>; K, — KOHCTAaHTa CKOPOCTH MOTNOLICHHS
030Ha eIMHHMIICH 00beMa 3epHa Mr/M C; S — ITOMIa/1h 3ePHOBOH MACCHI, M.

JInst onpeiesieHrss KOHCTAHThI CKOPOCTH TMOTJIONICHHUSI 030HA Yepe3 CIIOi
CEeMsH TIPOITYCKAJIaCh 030HOBO3/YIIHAS CMECh C OMPEICIICHHBIME TapaMeTpaMu
(v, V, S, C) u dyepe3 ompenelneHHbIE MPOMEKYTKH BPEMEHU H3MEPSIIACh
KOHIICHTPAIIMs 030HA Ha BXOJIC U BBIXOJIE CJIOS 3epHAa.

M3MeHeHrne KOHILEHTPAIMK O30HA B 030HO-BO3AYIIHOW CMECH MOXKET

OBITh OMMCAHO YPAaBHEHUEM BUA
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% =§ U(C0 —C) - KCCV] 1 (9)

d V
Ile 0 — CKOPOCTh IOJa4d O30HO-BO3AYIIHON cmecu, m/c; V — o0beM
oOpabaTeiBaeMOT0 3€pHa, M C, — KOHIICHTpAIUsS 030HA Ha BXOJIE, mr/v; C —
KOHIICHTPALHS 030HA Ha BBIXOJE, MI/M".

Pemennie ypaBuenus (9) umeeT B
__Cw {l—exp(—u-i- K. [sm/j[ﬂ]
v+K_ [BLV Vv

(10)

W3 ypaBuenus (10) mpu u3BecTHBIX mHapamerpax v, V, C, S MoxHO
OTpEACIUTh BEIMYMHY KOHCTAHTHI CKOPOCTH TOTJIOIICHHS O030Ha 3EpPHOM.
[Tockonbky ypaBHeHue (9) sIBIsiCTCS TPaHCIEHACHTHBIM OTHOCUTENBHO K, 1 ero
pelIeHrue B DJIEMEHTAPHBIX (PYHKIUAX HE MOXKET OBbITh MOJIyYEHO, MO3TOMY
BenmmunHy K. Beramcisu no ypaBHeHuro (10) MeTomoM uTepanuii ¢ moMOIIBI0
OBM.

IIpn mpomyBaHuM 030HO-BO3IYIIHOM CMECBIO CJIOSI CEMSH HEKOTOPOH
TOJIIIMHBI TPOUCXOAUT MOTIIOLICHHE 030Ha 3€PHOM.

MareMatrnyeckoe ONMMcaHue PaclpoCTPAHEHHsI 030HA IO TIIyOMHE CIIOs
3epHa MOXET ObITh OCHOBAHO Ha MPEJICTaBICHUU JABUKEHHUS 030HOBO3IYIIHOTO

NOTOKa B BHUAE IUIOCKOro (poHTa. B cranvoHapHOM pexuMe ypaBHEHHE

pacnpocTpaHeHus 030Ha OyJeT UMETh BUJT

dc _K_[g(x)ic

dx U ’
(11)
rac C - KOHOCHTpanuA O30HaA, MF/MS; U — CKOPOCTb ABHWIKCHUA O30HO-
BO3JYIIHOW CMECH uYepe3 cioi cemsiH, M/c; K, — KOHCTaHTa CKOPOCTH

. 3.
HOTJIOIICHHST O030HA €IUHHUICH IUTOIIaaud MoBepXHOCTH ceMmsH mr/mc; §(X) —
IJIOMAAh B3aUMOJICUCTBUS TMOBEPXHOCTH CEMSH C O30HOM B (DpOHTE

< 2
pacnpoCcTpaHCHUA 030HO-BO3AYIIHOU CMCCH, M .
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[peArnosoKuM, 4TO0 KOHCTAHTa CKOPOCTH MOTJIOMICHUS 030HA CEMEHAMHU
B YCTAaHOBHBIIEMCS PEKHUME HM3MEHSETCS [0 SKCIIOHEHTE M MOXKET OBITh
OIKCaHa COOTHOIICHUEM

K, =-K, [exp[— ,BC],

(12)
rae K, — BenuumrHa KOHCTaHTBI CKOPOCTH TOTJIOMICHHS 030HA CEMEHAMH MpPHU
KOHIICHTPAllMd O030HAa, paBHOW HY/II0, [ — KOHCTaHTa, XapaKTepU3yroIlas
3aBUCHUMOCTb CKOPOCTH TIOTJIOIIEHHUS 030HA OT KOHIICHTPAI[MH 030Ha.

Torna pemenne ypaBaenus (13) ¢ yuerom (10) MOXHO MpeACTaBUTH B

CJIEIYIOLLEM BHJIE

(13)
rae C,y, Cyux — KOHIIGHTpAIMs 030HA B Ta30BOM CMECH Ha BXOJI€ U BBIXOJIE CJIOS
ceMsH, h —ToimuHa cinos CeMsH.

Pemrenue ypaBaenus (13)Oyner nmers BUa

[eoo [l pomven 2

C CBx

Cex CBx
(14)

gt

N g
o I (G (ClnC

Z—1"=InC,, ~InC, -CxC, +h(C

B8blX B8blX

Eﬁs )dx— =x)h (15)

U3 JIeBoil yactu ypaBHeHus (15) 6epem mepBbIX 1Ba WiICHA, TOTJa HMEEM

C 1
[In—2 = —-—Ko[H(X) [
c ; [B(x) [ (16)

BX

CnenoBaTeibHO

c,.=C. @x{—%’ S(x)h} | 17)

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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HCO6XOI[I/IMYIO INPOU3BOAUTCIBHOCTE O30HATOpPA OHNPEACIIAIOT U3

COOTHOLICHMUA

(18)

. 3/ .
rae N - NPOU3BOAMTENBHOCTh BEHTHIIALMOHHON YCTaHOBKH, M [a; C -

3
KOHOCHTPAIWA O30HA HAa BBIXOAC B CJIOC CCMSIH, mr/m”.
COOTBCTCTBCHHO, KOHICHTpAalHs 030HOB03,Z[YIHHOI>1 CMECH Ha BXOJ€ B

eMKOCTh ¢ 00pabaThIBa€MbIM 3€pHOM ONPEIEIUTCS KaK

- CGblx
Co = Ko , (19)
exp—— S x)h
v
Bripa3um momans noToka
s(x)=Le (20)
U
TOT 1A
C
ng — 8bIX . (21)

K
exp{—uz‘)Loh}

CKOPOCTb O30HOBO3AYIIHOI'O ITOTOKA

_ [2Rd
U= o 22|

rae A- Ko3(h(UUUEHT COMPOTHBICHUS TPEHUS, pP- IUIOTHOCTH MepeMeriaeMoin
. 3. :
030HOBO3AYIIHOW cMecH Kr/m”™ ; d-nmamerp oTBepctust M.; R —comnpoTuBneHne

CJI0s 3epHA ompenesseMoe Mop(oIoTUIeCKUME CBoMcTBaMu cemsiH []a.

COOTBETCTBEHHO
C C
C = BblX = 6blX
8x exp|:_ KOLOhAp:l (23)
2Rd o| - K,L,hAp 1

S(x) R
4 [7()

Vid
COrJj1aCHO ypaBHeHI/HO JJIA COHpOTI/IBJ'IeHI/IH CJ1041 3epHa

http://ej.kubagro.ru/2015/09/pdf/03.pdf
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C C

C — 8bIX — 8bIX
68X eXp _ K 0 LO/]IO 1 (24)
19 62 4v"d KoLodo 1

exp| - -
39 ,24,/S(X) a
JT

rae A u N —ko3¢punreHTs! 3aBUCsIIre 0T MOP(OTOTHUECKUX CBOMCTB 3€pHAa.
[Tpon3BOAUTENLHOCTH T€HEPATOPA 030HA COCTABUT

C C

@ et N BblX - N BbLX
1% exp|:_ KOLOhApjl v . (25)
2Rd K,L,hlo 1
P~ R
MEC
T

C y4yeToM CHWKEHHS MTPOU3BOJUTEIBHOCTH 3JIEKTPOO3OHUPYIOIIETO
YCTPOMCTBA TMIPU  YBEJIMYEHUM TEMIIEPATypbl H  BIAXHOCTA  BO3AyXa

MOCTYIAIOIIETO B TEHEPATOP

C C
@ e k N 8bIX e k N 8bIX

A exp{_ KoLoh/l,o} v . (26)

2Rd KoLo,hAp 1

*P " Isk) R

4 [S(x)
T

rae Ky -OMIOMPUYECKMH  KOO(QQUIMEHT,  yYUTBIBAIOIIMHA  CHUJKCHUE

IMPOU3BOAUTCIBHOCTH OT BJIAXKHOCTHU M TEMIICPATYPhI BO3AyXa
ks = (1-0,0077t - 0,008¢ ), 27)

rie t- TeMmepaTypa BO3IyIIHOTO MoToKa °C; (- BIAXKHOCTb Bo3ayxa %.

3Has 3HAYEHHWE KOHCTAHTBl CKOPOCTH TOTJIOIIEHUS O30HAa MOXKHO
ONpEACIUTh COOTHOLICHUE MEXIYy TOJIIMHOW CJO0sS 3epHa M HEOOXOAMMOM
CKOPOCTBbIO 030HOBO3YIIHOTO IOTOKAa, KOTOpas JObKHa 0OecreyrBarh

A0IMYyCTUMOC 3HAYCHNUC KOHICHTPAINN O30Ha Ha BbIXOC ITIOTOKA.

Cnucox 1uTepaTypHbIX HCTOYHUKOB.
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