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BAJTTAHCOBBIE PACYETDBI PETYIMPOBAHVA BOOHOI'O PEJKIIMA

OPOIIIAEMBIX ITOJIEN (HA IIPUMEPE TAJTACCKOTO PAMIOHA KBIPTBI3CTAHA)

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

MpUBOAATCA pacyeTbl KNMMATUYECKOTO 1 eCTECTBEHHOIO AednUNTOB BOLHOMO 6anaHca Ha npriMepe OpoLIaemblxX
MaccuBoB Tanacckoro parioHa KbiprbisctaHa. PaccmaTpurBaeTcs BO3MOXKHOCTb NMPVUMEHEHUA NpeanaraemMbix napa-
MeTpoB AnA anddepeHLMpyemMoro perynmpoBaHns BOGHOTO PEXMMA OPOLIAEMBbIX MONe.

Kntouesvle c1o8a: pednumnT; BOAHbIN GanaHCc; BNaroeMKoCTb; OpOLLIaeMblii MacCKB; PerynMpoBaHue.

B mpakTHKe MOJMBHOTO 3eMIICACIHS TIPH I1a-
HUPOBAaHUH PEKUMa OPOLICHUS TpedyeTcs pemarhb
CIIEAYIOIIUE 3a0adr: ONPEICICHAE KOINIECTBA BO-
JIbI JIJIsl BOCTIONTHEHHMS Ie(hUITMTa BIaXXHOCTH B KOP-
HEOOHMTaeMO 30He, Ha3HAUCHHUE CPOKOB ITOJHBOB C
LENBI0 CBEACHUSI K MHHUMYMY HEIPOHM3BOIUTEIH-
HBIX [I0TE€Ph [IOJIUBHOW BOIBI, CONIACOBAHUE PEKU-
Ma TIOJIUBOB C JPYTHMH CEIIbCKOXO3SHCTBCHHBIMU
omeparsiMi. VX perieHne MoXeT OBITh OCYIIECT-
BJICHO C MPUMCHCHUEM PAa3IUYHBIX CIOCOOOB Ma-
TEMaTHYECKOTO MOJCITHPOBAHUS — JMHCHHOTO MIIH
JIMHAMUYECKOTO TporpammupoBanus u ap. [1]. B
3aBUCUMOCTHU OT CHC]_II/I(i)I/IKI/I IHOCTABJICHHBLIX 3aJaa4
OCHOBHOC BHHMAaHHE TPU MOICIUPOBAHUH YHCIS-
IOT BBUIBJICHUIO (DYHKIIMOHAIBHBIX 3aBUCHMOCTEH
MEKIY pa3iNuIHBIMU TPyNIaMy (aKTOpPOB.

BonpIIMHCTBO W3 M3BECTHBIX B HACTOSAIICE
BpeMsT MOZIeTIeH CBOAMTCS K (popMai3anuy BOTHO-
9HEPreTUIecKoro OamaHca KOPHEOOMTAEMOTO CJIOS
MOYBBI, 3aHATOTO CEIBbCKOXO3IHCTBEHHBIMH PaCcTe-
HUSIMH, U MOJCIMPOBAHHIO IIPOLIECCOB IOICpIKA-
HUSL ONITUMAJIBHOTO BOAHOT'O PCKHMMaA IOYB B TECYC-
HUE TIEPUOJIa BETETAIIH BO3CIBIBACMBIX KYIBTY.

[TpuHIMOHaTbHOE ypaBHEHHE ONTHMAIBHOTO
BOJTHOTO OallaHCa KOPHEOOHUTAeMOrO CIIOS TTOYBHI
IPU OPOIICHUY, AJTOPUTMU3UPYEMOE B MOJIECIIIX,
nMeeT Bux [2]:

W(t)=W()+X+K-1-Y-E +M, (1)
rae W(t) — 3amacel BOJBI BIIOYBE, MM, Ha TEPHOA
Bpemenn t, W()<W, @ W — kpuTideckas Biax-
HOCTB TTOYBHI (M COOTBETCTBYIOIIEE €i CoepKaHue
BOJIBI B KOpHEonOaeMoM cioe); X — arMoc(epHble
ocanku, MM; K — pacxon rpyHTOBBIX BOJA B 30HY
asparuu, MM; | — HHOWIBTpAIUs BIary 3a Teelbl
30HBI adpallui, MM; Y — MOBEPXHOCTHBIH CTOK, MM;
E, — cymmapnoe ucnapenne, MM; M — monuBHas
HOpMa, HeO6XO}II/IMaH JUISL BBIIIOJIHCHUS YCJIOBUA
W(t) >W_, MM.

OpocurensHass HOpPMa IIPENCTABISIET COOOM
CyMMYy TMOJIMBHBIX HOPM 3a IEPpUOJ] BCreTalunu.
Buonoruveckas mpoIyKTHUBHOCTh 3aBHCUT OT HWH-
TEHCHBHOCTH IIPOIIECCOB TPAaHCIHPAMH U (POTO-
CHHTE3a, KOTOPBIC, B CBOIO OUEPE/Ib, OMPEACIISIIOTCS
BJIaro3anacamu B Mo4Be U (PU3MOJOTHUECKUMHU 0CO-
OCHHOCTSMH TIOTPEOJICHHS BOJIBI PACTECHUSIMH.

Takum 00pazoM, HOTPEOHOCTH PaCTCHUH B HC-
KyCCTBEHHOM OPOLICHUH (AePHULUT BOAOTIOTpeOIe-
Hus JI)) onpenensior ABymMs GU3UYECKH €IUHBIMU,
HO pa3HbIMHU 11O (bopMe 3alrCy BbIPAKCHUSAMU:

I[E = Won - Wq)am u I[E = Eon - Ec’ (2)
rne W, u E  — COOTBETCTBEHHO ONTHMAJIbHBIE 3Ha-
YCHUS BJIA)KHOCTH ITOYBEI B KOpHeOGI/ITaeMOM CJI0€
U CyMMapHOIO HCHApEHUs] U3 HEro B HPUHATBIX
BOJHO-YHEPTETHICCKUX YCIOBUAX, OOECIICUMBAIO-
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IIMX ONTHMAaJbHYIO OHOJIOTHYECKYIO MPOAYKTHB-
HOCTh pactenuil; W, 1 E — (bakTHUECKHE 3HAaYe-
HUS TeX XKe NapaMeTPOB B YCIOBUSAX €CTECTBEHHOI'O
YBIIQKHEHHUS.

TexHuueckoe 3alaHue Ha MPOEKTUPOBAHUE
OpPOCHUTEJBHBIX CUCTEM, pabOTaIOIUX B aBTOMATH-
YECKOM pEKHMe, pa3pabaThiBacTcs Ha OCHOBE Ma-
TEMaTU4eCcKO MoJienu TpeOOBaHMH pacTeHUH K BO-
THOMY (haKTOpy M OIIEHKH TOYHOCTH BCEX Iapame-
TPOB, C YYE€TOM Ka4€CTBEHHOW W KOJIMUYECTBEHHOMN
XapaKTePUCTHK PETYITUPYEMOIO BOIHOTO PEXHUMA.
C kauecTBEHHOH CTOPOHBI BOAHBIN PEKUM XapaKre-
pHY3yeTCsl MOKa3aTess MU HAJIWYUSs, TIOIBIKHOCTH U
JOCTYIHOCTH IMOYBEHHOM BJIard, a ¢ KOJUYECTBEH-
HOM — BOJHBIM OaJIaHCOM:

(VE + Vap) - (V;p + Vo) = Ve’ (3)
e V, ckopocTh BOAONOTPeOIeH s (TpaHCIUpaLs
+ucmapenue); V,, — CKOPOCTb CyMMAapHBIX HEIIPO-
M3BOAMTENBHBIX MOTEPh BJIArd MOJEM Ha CTOK U
(unpTpanuio, Kp UV, — CKOPOCTh €CTECTBEHHOTO
MIOCTYIUIEHUs BJard B CJIOM IOYBBI COOTBETCTBEH-
HO OT TPYHTOBBIX BOJ M OCAIKOB, V& — CKOPOCTb
0o0pa3oBaHUsl €CTECTBEHHOro jaeduuuTa BIArH
B IIOYBE.

Takum oOpazom, Bce BemmuuHbI B hopmyte (3)
BBIP@XKEHBI B TIOKa3aTelisiX CKOPOCTH, MpeuMyllle-
CTBa 4YEro MOATBEPXKIAIOTCS XOAOM JalbHEHIINX
BBIYHMCIICHUH.

JIsi OTHOCHTENLHOTO CpaBHEHHUs BOJI000EC-
MEYEHHOCTH TIO TUIOWAASM OTAENBHBIX pailOHOB
yIOOHO TIOJIB30BAaTHCSI CKOPOCTHIO (DOPMHUPOBAHUS
KIMMaTUdeckoro aedunura V,:

Vie=V,.—V. 4

CKOpOCTh 00pa3oBaHus KIMMATHUECKOO Jedu-
IIUTa U €€ UTErpaJibHOE 3HAYCHHUE I METCOPOJIO-
rudeckux craHuui Tamacckoro paitona KP mpen-
cTapjeHa B Ta0I. 1 1 2.

JluHamMMKa CKOPOCTH KIMMAaTHYECKOro aedu-
UTa W HMHTETrpalibHas KpWBas ee HapacTaHHUs II0
CPEIHEMHOTOIICTHUM JaHHBIM PAacCMOTpPEHA TI0
nByM ctaHuusMm Tamacckoit nonunbl: KupoBckas u
Tanac (cM. pucyHoK). CpaBUTEIbHbIE MO IUIOMIASM
K03((DHUITUEHTBI CKOPOCTH 00pa30BaHUs KIIMMAaTH-
YECKOTo Je(HIINTA IO METCOCTAHIISIM BO3PaCTalIH.

AHanu3upys JaHHbIE NPUBEICHHBIX TaOJIHIL,
MO0 OTMETHTH CIEAYIOIIee:

% OrtHocuTenbHBIN TUIOMAIHON KOI(PUIH-
€HT TI0 MHTErPAIbHOM BEJIMYHHE CKOPOCTH 00pa3o-
BaHMS KIIMMATHYCECKOTO Je(UINTA IS BETeTaIlHOH-
HOT'O n€puoia, HaYWHasg € Mas MEcsAla, MOXKET 6I>ITB
MPUHAT MOCTOSHHBIM W paBHBIM ais Tanaca 1,0;
qutst Kuposckoii — 0,8.

% BenuuuHa KIMMaTH4eckoro jaeduuura 1o
00beMy M CKOpOCTH 00pa30BaHUSI UMEET HAMOOJIb-
mree 3HaueHue il Tamaca m HanMeHbinee it Ku-
POBCKO.

Tabmuna 1
CpeHEMHOTOIETHHE CPEAHECYTOUHbIE 3HAYSHHUS NCIIAPSIEMOCTH, OCaIKOB
U KIIuMaTudeckoro jeduimra Biuaru (cranmus Tanac)
" Wnrerpans-
HTerpalib- .
Cpennecy- CpennecyTtou- | Hoe 3HaueHHe | MIHTerpanbHbIN
Hcma- Hasl CpeJHe-
= TOYHAsI UC- Ocanky, | HOE 3HAYEHUE | CpeIHEecCyTOod- | KIMMarhye-
5 PSIEMOCTB, CyTOUHas Mc- .
3 . apsieMOCTb, HAPAEMOCTE MM 0Ca/JIKOB, HOTO 3HAYCHUS | CKHUU IeUIUT
= MM/CYT. ’ MM/CYT. 0CaJIKOB, BJIATH, MM/CYT.
MM/CYT.
MM/CYT.
VF VF/ t ZVF Vn Vn/ t an ZVK
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 39.43 19 0.61 0.61 28.59
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Tabmuua 2
CpeIHEMHOTOJIETHHE CPEHECYTOUHbBIC 3HAYCHUS UCIIAPSIEMOCTH,
OCaJIKOB U KJIMMAaTHYeCKOTo JeduruTa Biaru (ctanmus Kuposckas)
u WnTerpans-
HTErpalib- Wurerpanb-
CpennecyTou- CpenHecyTou- | HOE 3HAUCHUE .
HWcnaps- Hasl CpeJiHe- HBIN KIIUMa-
Hasl ucrapsie- Ocanku, | HOe 3HAUCHUE | CPEAHECYTOU- .
€MOCTb, CyTOYHAs UC- THYECKHI Jie-
Mecsin MOCTB, MM 0CaJIKOB, HOTO 3HAYCHUS
MM napsieMoCTh, ¢bunuT Biary,
MM/CYT. MM/CYT. 0CaJIKOB,
MM/CYT. MM/CYT.
MM/CYT.
V., V. /t >V, \A V. /it 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
Tabmnua 3

Koadduruentsr cpaBHeHUs (TI0 TUIOMIAIN) CKOPOCTH 00pa30BaHUs KIIMMATHUECKOTO JehUInTa
METCOCTaHIIUU KI/lpOBCKaH OTHOCHUTCIIBHO METCOCTAaHIIUHN Tanac

123 4 5 6 7 8 9 101112

Mecane

WHTerpanbHplc KPUBBIC CKOPOCTH HAPACTAHUS KJIMMATHYCCKOTO JCPUIIUTA
1o MmereoctaHusaM Tanacckolt nonuusl: 1 — Tanac; 2 — KupoBckas.

A VI VII VIII X X X1 Cpennee
oV, 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
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% TlomydeHsle 1aHHBIE MOKHO HCIIONB30BATh
JUIS OPUEHTUPOBOYHOTO HAXOXKIEHHS 00JIee TOUHOM
U KOHKPETHOH BEIWYHHBI — CKOPOCTH 0Opa30BaHUS
€CTEeCTBCHHOTO Aedurmra Ve, KOTOpas yIUTHIBACT
CKOPOCTh MOCTYIJICHUS IPYHTOBBIX BOJ, B 3aBHUCH-
MOCTH OT MX ITyOWHBI U OMOJIOTHYECKHX 0COOCHHO-
creii KynsTypst (V).

CxopocTh 00pa30BaHUs €CTECTBEHHOTO Jieu-
ouTa Ve MOXHO ONPENeNTUTh HETOCPEACTBEHHBIM
W3MEpPEHUEM WJIM PACYETOM CTaTeil JIEBOM YacTH
ypaBHeHHUsI BopHoro Oananca (1). 3a pacxomHyro
CTaThIO IPUHUMAETCSI CKOPOCTh CYMMAapHOTO HCIIa-
penus (V). Pacxon Bojpl Ha QUIBTPAIMIO M CTOK
HEOOXOAUMO NPUHUMATh PaBHBIMU HYJIIO TIPU aBTO-
MaTHU3UPOBAHHBIX MTOJIMBAX, WM CTPOTO YUHUTHIBATH
9TOT Pacxoi Ha IPOMBIBHBIC HOJNUBEI, COPOCHI IS
CO3JIaHMsI PAaBHOMEPHOCTH YBJIQKHEHHS! TUIOIIAIKH
OHOBPEMEHHOTO TIoHBa [3].

Nmest manHbie 0 CKOpOCTH 00pa30BaHUs ecTe-
CTBEHHOTO Je(UIuTa, BO3MOXHO MPOTHO3UPO-
BaTb CPOKH IIOJHMBOB II0 METOIUKE, H3IOKCHHON
B[4, 5].
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