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BATTAHCOBBIE PACYETDBI PETYJIMPOBAHIA BOOHOTI'O PEXKIIMA
OPOIIIAEMBIX ITO/TEN (HA IIPUMEPE TAJTACCKOTO PAMMOHA KBIPTBI3CTAHA)

H.U. Ueanosa, b.11l. bapamosa

MpUBOAATCA pacyeTbl KNMMATUYECKOrO N eCTeCTBEHHOTO fednLMTOB BOAHOIO 6anaHca Ha MpuMepe OpoLLaeMblX
MaccunBoB Tanacckoro parioHa KbiprbictaHa. PaccmaTprBaeTcs BO3MOXKHOCTb MPUMEHEHUA MpeAnaraemMblx napa-
MeTpoB AnsA anddepeHLMpyemMoro perynmpoBaHns BOGHOTO PEXMMA OPOLIAEMbIX MONei.
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B npakTHke MOTUBHOTO 3eMIICAENNS MPH IUIa-
HUPOBAaHUH PEKUMA OPOIICHUS TpeOyeTcs pemarhb
CIICAYIOIIUE 3aa9H: OTIPECTICHUE KOJIMIECTBa BO-
JIbI JIJIsl BOCTIONTHEHMS Ie(pUIINTa BIaXKHOCTH B KOP-
HEOOHMTaeMOil 30He, Ha3HAUCHHUE CPOKOB IOJIHBOB C
[ENBI0 CBEACHHSI K MUHUMYMY HEIPOW3BOTUTEIb-
HBIX [10TE€Pb [IOJUBHOU BOABI, COINIACOBAaHUE PEIKU-
Ma TIOJIUBOB C JPYTHMHU CEIBCKOXO3SHCTBCHHBIMU
ormepansiMu. VX perreHre MOKeT OBITH OCYyIIEeCT-
BJICHO C MPHMEHCHUEM PA3JIHUYHBIX CIIOCOOOB Ma-
TEMAaTHYECKOTO MOJCIHPOBAHUS — JMHCHHOTO MIH
JIMHAMUYECKOTO TporpammupoBanus u ap. [1]. B
3aBUCHUMOCTHU OT CHCIII/I(bI/IKI/I INOCTABJICHHBIX 3aJaa4
OCHOBHOC BHHUMAHHUE TPH MOJCIHUPOBAHUH YIEIS-
IOT BBUIBJICHUIO (DYHKIIMOHAIBHBIX 3aBHCHMOCTEH
MEXIY pa3NuIHbIMU IPyNIamMu (haKTOpPOB.

BonpIIMHCTBO W3 M3BECTHBIX B HACTOSAIIEE
BpeMs1 MofIeIel CBOAUTCS K (hOpMaM3aliil BOIHO-
9HEPreTH4ecKoro OanaHca KOPHEOOMTAEMOTO CIIOS
MOYBBI, 3aHSATOTO CEIIbCKOXO3SHCTBEHHBIMU PacTe-
HUSIMH, U MOJCIHMPOBAHHIO TIPOIIECCOB TMOIIEpIKa-
HUS ONITUMAJIBHOTO BOAHOI'O PCKHMMaA IOYB B TEYC-
HUE NIEPUOJIA BETCTAIMH BO3/ICIBIBACMBIX KYJIBTY.

[TpuHIMTIIAaTBPHOE ypaBHEHHE ONTHMAIBFHOTO
BOJTHOTO OallaHCca KOPHEOOHUTAeMOro CJIOS TOYBBI
IPU OPOIICHUY, AITOPUTMU3UPYEMOE B MOJICIIIX,
nmMeeT Bux [2]:

W(t)=W()+X+K-1-Y-E +M, (1)
rae W(t) — 3amackl BOJbI BIIOYBE, MM, Ha TEPHOA
Bpemenn t, W()<W, @ W — kpuTideckas Biax-
HOCTB MOYBHI (M COOTBETCTBYIOIIEE €i ColepKaHue
BOJIbI B KOpHEonOaeMoM cioe); X — arMoc(epHble
ocamku, MM; K — pacxon TrpyHTOBBIX BOJA B 30HY
asparuu, MM; | — HHGWIBTpaIUs BIary 3a Te/elbl
30HBI adpallui, MM; Y — IOBEPXHOCTHBIH CTOK, MM;
E, — cymmapnoe ucnapenue, MM; M — monuBHas
HOpMa, HeO6XOJII/IMaH JUISL BBITIIOJIHEHUS YCJIOBUA
W(t) >W_, MM.

OpocurenpHass HOpPMa TIPEICTABISIET COOOM
CyMMY TIOJIMBHBIX HOPM 3a IEpUOJ BCreTaluu.
Buonoruveckas mpoIyKTHUBHOCTh 3aBHCUT OT HWH-
TEHCHBHOCTH IIPOIIECCOB TPaHCTIHpAIMH U (POTO-
CHHTE3a, KOTOPHIC, B CBOIO OUEPE/Ib, OMPEACISIIOTCS
BJIaro3anacamu B Mo4Be U (PU3NOJOTHUECKUMHU 0CO-
OCHHOCTSIMH TIOTPEOJICHUS BOJIBI PACTCHUSIMHU.

Taknm 00pazoM, MOTPEOHOCTh PACTCHUH B HC-
KYCCTBEHHOM OPOLICHUH (AePHULUT BOAOTIOTpeOe-
Hus JI)) onpenensior ABymMs (GH3UYECKH €IUHBIMHU,
HO pa3HbIMU 11O (bopMe 3alrCy BbIPAKCHUSAMMU:

I[E = Won - Wv.])ax"r u I[E = Eon B Ec’ (2)
rne W _u E  — COOTBETCTBEHHO ONTHMAJIbHbIE 3HA-
YCHUS BJIA)KHOCTH ITIOYBHI B KOpHeOGI/ITaeMOM CJI0€
U CyMMapHOIO HCHApeHUs U3 HEro B MPUHATBIX
BOJHO-YHEPTETHICCKUX YCIOBUAX, O00ECICUMBAIO-
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X ONTHMAaJbHYIO OHWOIOTHYECKYIO TMPOTYKTHB-
HOCTb PacTEHUH; W(pm u E_— daxruyeckue 3Have-
HUS TeX XKe NapaMeTPOB B YCIOBUAX €CTECTBEHHOTO
YBJIaKHEHUSI.

TexHuueckoe 3ajaHue Ha NPOEKTUPOBAHUE
OPOCHTETBHBEIX CHCTEM, PabOTArOIIUX B aBTOMAaTH-
YECKOM peKuMe, pazpabaThiBacTCsi HA OCHOBE Ma-
TEMaTU4eCcKOi Monenu TpeOoBaHU pacTeHUH K BO-
THOMY (DaKTOpy W OIICHKH TOYHOCTH BCEX Iapame-
TPOB, C Y4E€TOM Kau€CTBEHHOW M KOJIMYECTBEHHOM
XapaKTEpUCTUK PETYIMPYEMOI0 BOAHOIO pexHUMa.
C Ka4ecTBEHHOU CTOPOHBI BOJIHBIN PEKUM XapaKTe-
pHU3yeTCsl MOKa3aTesiMU HAJIWYUS, TIOIBHKHOCTH U
JIOCTYITHOCTH TOYBEHHOW BJIar, a ¢ KOJWYECTBEH-
HOM — BOJIHBIM OaJIaHCOM:

(V+ V)~V + V)= Ve, 3)
rae V, ckopocTh BOAoNoTpeOaeH s (TpaHCIUpaLus
+ucmapenue); ¥, — CKOPOCTb CyMMAapHBIX HEIPO-
WU3BOJUTENIbHBIX IOTEPh BIAru IOJIEM HA CTOK M
(unpTpanuio, V:p u V — CKOPOCTb €CTECTBEHHOIO
MOCTYIUIEHUs BJard B CJIOM IMOYBBI COOTBETCTBEH-
HO OT TPYHTOBBIX BOJ M OCAIKOB, V€ — CKOPOCTb
o0pa3oBaHUsl €CTeCTBEHHOro jaeduuuTa BIAru
B IIOYBE.

Takum oOpazom, Bce BenmnunHbI B (hopmyiie (3)
BBIPAKEHBI B I10KA3aTENSIX CKOPOCTH, MpEeuMyIe-
CTBa 4YEro MNOATBEPXKIAIOTCS XOAOM JajlbHEHIINX
BBIYUCIICHUH.

JIisT OTHOCHTENILHOTO CpaBHEHHUs BOJI00OEC-
MEYEHHOCTH TO TUIOWIAASM OTAENbHBIX pailoHOB
yI00HO TIONB30BaThCs CKOPOCTHIO (hOPMHPOBAHUS
KJIMMaTHYEeCKOro Aeduuura V. :

Vie=V.—V. 4)

CKOpOCTh 00pa30oBaHUs KIMMAaTHUECKOO Jedu-
[IUTa ¥ €€ UTEerpalbHOe 3HAUCHHUE JUISI METEOPOJIO-
rudeckux craHuuii Tamacckoro paitona KP mpen-
cTaBjeHa B Ta0I. 1 1 2.

JInHaMHKa CKOPOCTH KIMMAaTH4YeCKOTo Je(u-
LUTa W HMHTErpalibHas KpuBas ee HapacTaHus I10
CPEIHEMHOTOIICTHUM TaHHBIM PacCMOTpPEHa TI0
JIByM ctaHuusaM Tamacckoit nonunsl: KupoBckas u
Tanac (cM. pucyHoK). CpaBUTEJIbHbIE 0 IUIOIASM
K03(D(DUITUEHTBI CKOPOCTH 00pa30BaHUs KIIMMAaTH-
YECKOTO JIe(PUINTA TI0 METEOCTAHITUSM BO3PACTAIH.

AHanu3upys JaHHbIE NPUBENCHHBIX TaOJHIL,
MO0 OTMETHTH CIEAyIOIIee:

% OTHOCHTENBHBIN TIOMAIHON Kod(uIm-
€HT 110 MHTErPaJIbHOM BEJIIMYMHE CKOPOCTH 00pa3o-
BaHMS KIMMATHUECKOTO Ae(HUIINTA IS BETeTaIlHOH-
HOTO TIEproJia, HAaUMHAs ¢ Masi MeCsIIa, MOXKET OBITh
MIPUHAT MOCTOSIHHBIM U paBHBIM aiisi Tanaca 1,0;
st Kuposckoii — 0,8.

% BenuunHa KIMMaTHYECKOTO Ae(HIUTA IO
00beMy M CKOpOCTH 00pa30BaHUS MMEeT HauOOoIb-
mree 3HaueHue il Tanmaca m HanMmeHbinee it Ku-
POBCKOIA.

Tabmuna 1
CpeTHEMHOTOJICTHUE CPETHECYTOUYHBIC 3HAUYCHHS UCTIAPSICMOCTH, OCAJIKOB
U KIMMaTHYeCcKoro AeduuunTa Biuard (ctanmus Tamac)
" Wnrerpans-
HTETpalib- N
Cpennecy- CpennecyTtou- | Hoe 3HaueHHWe | MIHTeTpanbHbBIN
Hcna- Hasl CpeJHe-
=1 TOYHAS UC- Ocajku, | HOE 3HAYCHUE | CPEIHECYTOY- KJIMMaTH4e-
3 PACMOCTbD, CyTOYHas uc- .
g . apseMoCThb, HapsIEMOCTh MM 0CaJIKOB, HOTO 3HAYCHHS | CKUH JCOUINAT
= MM/CYT. ’ MM/CYT. 0CaJIKOB, BJIaTH, MM/CYT.
MM/CYT.
MM/CYT.
V. V. /t >V, \A V. /t >V, >V,
1 24 0.77 0.77 16 0.52 0.52 0.25
2 28 0.97 1.74 21 0.75 0.75 0.57
3 38 1.23 2.97 38 1.23 1.23 0.47
4 86 2.87 5.84 57 1.90 1.90 1.44
5 129 4.16 10 51 1.65 1.65 3.95
6 171 5.70 15.70 34 1.13 1.13 8.52
7 209 6.74 22.40 18 0.58 0.58 14.64
8 199 6.42 28.86 10 0.32 0.32 20.78
9 149 4.97 33.83 11 0.37 0.37 25.38
10 92 2.97 36.80 25 0.81 0.81 27.54
11 47 1.57 38.37 29 0.97 0.97 28.14
12 33 1.06 3943 19 0.61 0.61 28.59
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Tabmnuna 2
CpeHEMHOTOJIETHHE CPEHECYTOUHbBIC 3HAUYCHHUS UCTIAPSIEMOCTH,
OCaJIKOB W KJIMMaTH9IeCcKoro aeduiuta Biuaru (ctanmus Kuposckas)
Wnurerpanb-
Hurerpans- Wnrerpans-
CpennecyTou- CpenHecyTou- | HOE 3HAUYCHUE .
HWcnaps- Hasl CpeJiHe- HBIN KITUMa-
Hasl ucrapsie- Ocajnky, | HOE 3HaUYCHHE | CPEAHECYyTOU- .
€MOCTb, CyTO4Hasl UC- THYECKHH Jie-
Mecsig MOCTb, MM 0CaJIKOB, HOTO 3HAYCHUS
MM napsieMOCTb, ¢bunuT Biary,
MM/CYT. MM/CYT. 0CaJIKOB,
MM/CYT. MM/CYT.
MM/CYT.
\ V., /t >V, \A V. /t A >V,
1 10 0.32 0.32 9 0.29 0.29 0.03
2 16 0.57 0.89 14 0.50 0.79 0.10
3 32 1.03 1.92 32 1.03 1.82 0.10
4 80 2.67 4.59 54 1.8 3.62 0.97
5 126 4.06 8.65 50 1.61 5.23 3.42
6 185 6.17 14.82 38 1.27 6.5 8.32
7 217 7.00 21.82 22 0.71 7.21 14.61
8 198 6.39 28.21 12 0.39 7.6 19.49
9 136 4.53 32.74 13 0.43 8.03 23.59
10 74 2.39 35.13 28 0.9 8.93 25.08
11 30 1 36.13 33 1.1 10.03 24.98
12 14 0.45 36.58 25 0.81 10.84 24.62
Tabmuna 3

Koadduruentsr cpaBHeHUs (TI0 TUTOIIAIN) CKOPOCTH 00pa30BaHMs KIIMMaTHUECKOTO IehUInTa
MeTeocTaHnuu KupoBckasi OTHOCHTEIEHO MeTeocTaHuu Tanac

25 1

20 4

15 4

10 A

Enumaruseckuit geduuur, Mm oyt

-

1T 2 3 4 5 6 7 8 9 10 1112

Mecanu

WHTerpanbHbic KPUBBIC CKOPOCTH HAPACTAHUS KJIMMATHYCCKOTO JCPUIINTA
o MmereoctaHuusaM Tanacckoit nonuusl: 1 — Tanac; 2 — KupoBckas.

\Y VI VII VI IX X X1 Cpennee
GV, 0,78 0,82 0,81 0,78 0,76 0,80 0,98 0,80
oYV, 0,78 0,80 0,82 0,81 0,80 0,79 0,79 0,80
35 4
1
30 4
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L TlonmyueHsie MaHHBIE MOXKHO MCIONB30BATH
JUISI OPUEHTHPOBOYHOTO HAXOXK/ICHUSI 00JIee TOUHOM
Y KOHKPETHOW BEITMYMHBI — CKOPOCTH 00Pa30BaHUS
€CTeCTBEHHOTO neduiura Ve, KoTopas yYUThIBACT
CKOPOCTh TIOCTYIUICHHSI TPYHTOBBIX BOJI, B 3aBHCH-
MOCTH OT MX IITyOHHBI U OMOJIOTHYECKUX 0COOCHHO-
creii KynsTypst (V).

CxopocTh 00pa30BaHUs €CTECTBEHHOTO Jiedu-
nuTa Ve MOKHO OINpPENEeNIUTh HENOCPEICTBCHHBIM
W3MEpPEHUEM WJIM PACYETOM CTaTell JIeBOM YacTH
ypaBHeHusi BogHoro Oananca (1). 3a pacxomHyro
CTaThIO0 TIPUHUMAETCSI CKOPOCTh CYMMAapHOTO HCIIa-
penus (V). Pacxon Boabl Ha (QUIBTPaLMIO U CTOK
HEOOXOIUMO MPUHUMATh PABHBIMU HYJIFO TIPH aBTO-
MaTH3UPOBAHHBIX MOJUBAX, WA CTPOTO YYHUTHIBATH
9TOT PacxXojl Ha MPOMBIBHBIC TOJMBBI, COPOCHI IS
CO3/IaHHsI PABHOMEPHOCTU YBJIQXKHEHUS TUIOIIAIKH
OJTHOBPEMEHHOTO TToHBa [3].

Nmest manHbIe 0 CKOpOCTH 00pa30BaHUs ecTe-
CTBEHHOTO Je(uuuTa, BO3MOXHO MPOrHO3UPO-
BaTh CPOKH IIOJIMBOB 10 METOIWKE, H3JIOKCHHOMN
B[4, 5].
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