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AHHOTanMs. Tak Kak MOBEPXHOCTh PUCOBBIX YEKOB Ha JUIUTEIbLHOE BpEMSI 3aIMBa-
€TCsl BOJOM, B MMOYBE Pa3BUBAIOTCS BOCCTAHOBUTEIBHBIC MPOLIECCHI, TOHMUKAECTCA OKHUC-
JINTEJIbHO-BOCCTAHOBUTENBHBIN ITOTEHIIMAN. B pe3ynprare uero co3naeTcs HoBast 3KOJo0-
rudeckasi 0OCTaHOBKa Ha pucoBoM mosie. [Ipu aTom TepsitoTes 3amachl KUCIOPOa, HAT-
paTHOro a30Ta, OKCUA *Keje3a, cyiabharos, rymyca, o01ero azora. B mouse HakariuBa-
€TCsl 3aKMCHOE XKeJe30, a UHOTa U cepoBoAopo. [Ipu minoxoit paboTe npeHaxka cepoBo-
JIOPOJT HE TIOJTHOCTBIO CBSI3BIBACTCSl 3aKMCHBIMHU COCJIMHEHUSIMU JKeJie3a U €ro U30BITOK
BBI3bIBAET THOEIh TOCEBOB prca. DYHKITMOHUPOBAHUE PUCOBOM OPOCUTEIHLHON CUCTEMBI
U €€ B3aMMOJICCTBUE C OKPYIKAIOLIEW CPEAON HEBO3MOXKHO NIPEACTABUTH B BUAE TPaIH-
IIMOHHBIX aHATUTUYECKUX MOJIeJIeH. 3a/1aua yCI0KHIETCS HEO0X0IUMOCThIO YUUTHIBATh
BEPOSATHOCTHBIA XapakTep MPOUCXOAAIIMX IpoueccoB. HaTypHble SKCIIEpUMEHTHI HaJl
PHCOBOM OPOCUTEIHLHON CUCTEMOM OIMacHBI U HelomycTuMbl. [ToroMy HeoOxoauma pas-

pa60TKa MOJCIN I paCCMOTPCHHUA MMOBCACHUA CUCTCMEI ITPH M3MCHCHHWHN BHCIIHUX H
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BHYTPEHHMX yCJIOBHUM C YYETOM BEPOATHOCTHOI'O XapaKTEPa NPOUCXOAIINX IIPOLIECCOB,
AJIS BBIIIOJTHCHUS HMHUTAITMOHHOT'O MOJACJIMPOBAHU . Takue 3a1a4y JICTUC pCIIaTh Ha OC-
HOBE Teopuu oprpados, KoTopas oToOpaxkaeT B HGOPMHUPYEMbIX MOJCIISAX CHCTEM 00paT-
HBIC CBA3H, YTO HCBO3MOKXHO C UCIIOJIb30BAHHUECM MAaTCMATHUUYCCKOI'O ariiapara. B craTtbe
paccMaTpuBaeTCs MOCTPOCHUE KOTHUTUBHOM KapThl (DYHKITMOHUPOBAHUS PUCOBOM OpO-
CUTENIbHOM CUCTeMBbI, pa3paboTaH MOAXO0 COCTaBICHUS (PYHKIIMOHAIBHON 3aBUCUMOCTH
MEXy IMapaMeTpamMu, XapaKTEpHU3YIOIMUMHI BEPIIHMHBI oprpada, 4To MO3BOJIUT KOJIHYE-
CTBEHHO OIICHMBATh CHITYy BIUSHUS OJHOTO (hakTOopa Ha Apyroi. [IpuBeneHo BeIpaxeHue
I JUINTCIIbBHOCTU HACTYIINICHUA OIMPCACIICHHOTO COCTOSHUA pI/ICOBOﬁ OpOCHTeHBHOﬁ CH-
crembl. C IIOMOIIIBIO COCTaBJICHHON MOACIN MOKHO C(bOpMHpOBaTL KOJIMYECTBECHHBIN
IMPOTrHO3 U3MCHCHM IMoKazareiei CHCTCMBbI, 4 TAKXXC HalTH Ppa3JIMYHBIC BaPpHUAHTBI BO3-
I[GflCTBI/IH Ha U3y4aCMYIO0 CUCTEMY C LCJbIO ITIOJYUYCHUA JIYUYIICTO BapHaHTa YIIPABJIICHUA
(GYHKIMOHUPOBAHUEM PUCOBON OPOCUTEIBHON CUCTEMOM.

Summary. Since the surface of rice checks is flooded with water for a long time,
reducing processes develop in the soil, the redox potential decreases. As a result, a new
ecological situation is created in the rice field. At the same time, reserves of oxygen,
nitrate nitrogen, iron oxide, sulfates, humus, and total nitrogen are lost. Nitrous iron ac-
cumulates in the soil, and sometimes hydrogen sulfide. With poor drainage, hydrogen
sulfide is not fully bound by iron oxide compounds and its excess causes the death of rice
crops. The functioning of the rice irrigation system and its interaction with the environ-
ment cannot be represented in the form of traditional analytical models. The task is com-
plicated by the need to take into account the probabilistic nature of the processes taking
place. Field experiments on the rice irrigation system are dangerous and unacceptable.
Therefore, it is necessary to develop a model to consider the behavior of the system when
external and internal conditions change, taking into account the probabilistic nature of the
processes taking place, to perform simulation modeling. Such problems are easier to solve
on the basis of the theory of digraphs, which displays feedback in the generated models
of systems, which is impossible with the use of mathematical apparatus. The article dis-

cusses the construction of a cognitive map of the functioning of the rice irrigation system,
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an approach has been developed to compile a functional relationship between the param-
eters characterizing the vertices of the digraph, which will allow quantifying the strength
of the influence of one factor on another. An expression is given for the duration of the
onset of a certain state of the rice irrigation system. With the help of the compiled model,
it is possible to form a quantitative forecast of changes in the indicators of the system, as
well as to find various options for influencing the system under study in order to obtain
the best option for controlling the functioning of the rice irrigation system.

KuroueBble ¢Jj10Ba: KOTHUTUBHAS MOJIEIb, YIIPABICHUE, PUCOBAsI OPOCUTEIbHAS CHU-
CTEMa, MCJIIMOPATUBHLIC MCPOIIPHUATHA

Keywords: cognitive model, management, rice irrigation system, reclamation

measures
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IIpon3BoACTBO prca — OHO U3 OCHOBHBIX HAIIPABICHHUM CENBCKOro Xo3sucrBa Ha Ky-
0anu. /{5 pa3paboTku 1 anpobanuy MaTeMaTuyeckon Moienu Beiopan KpacHogapckuit
Kpaii, KOTOpPBIM IO MpaBy Ha3bIBaeTCs arpapHou croiuuend Poccnn. B Kpacnomapckom
Kpae 4724,5 ra cebCKOX035UCTBEHHBIX yroauil. [[ouBeHHBIN MOKPOB Kpasi MPEeCTaBIICH
108 HauMeHOBaHUSMH TIOYB, MPEOOJIAAIOIINNA TUIT — YEPHO3EMbI, MOIIIHOCTh T'yMYCO-
BOI0 cJ10s1 yacTo npesbimaet 1,2 m. [1nomaas opoaeMbix 3emenb cocTaBiiseT 453,4 ThIC.
ra. KpacHogapckuii kpaif SIBIIIeTCS yHUKAJIbHBIM 00bEKTOM HUCCIIEA0OBAHMM C BRICOKOPA3-
BUTOM 1 MHOTOBEKOBOW UCTOPHEH 3eMiiefieNinsl, K OCHOBHBIM KIIMMaTHUYECKUM (haKTopam
KOTOPOT'O CJIETyET OTHECTH: HEYCTOMYHMBOE, @ B CEBEPHOI YaCTH PErMoHa, HEA0CTATOU-
HO€ YBJIQXHEHHE, IIPEAPACIIOIIOKEHHOCTh IOYBEHHOI'O ITOKPOBA K OCOJIOHLIEBAHMIO, 3a-
COJICHUIO U 3PO3UH, Ha OOIIHUPHBIX TEPPUTOPHUSIX HAOIIOAAETCS MepeyBIaKHEHUE, TOBbI-
IIEHHAas1 KUCJIOTHOCTh U 3a00J1a4yBaHUE.

KiroueBpiMu 1TpoGieMaMy pUCOBOAOB SIBIISIIOTCS: HEYTOPSITIOYEHHOE HCTI0NIb30Ba-
HUE 3€MENIb PUCOBOTO (POH[IA, OTCYTCTBUE JIOKAJIBHON CUCTEMbI MOHUTOPHHIA MEITNOPA-
TUBHOI'O COCTOSIHMSI PUCOBBIX ITOYB M KaK CJIEJCTBUE, HEONITUMU3UPOBAHHOE BBINOJIHE-
HUE KOMILIEKCa TEXHOJOTMYECKUX ONEepalfii Ha PUCOBBIX YEKax, a TAKKe OTCYTCTBUE
BBICOKO3()()EKTUBHOTO KOMILUIEKCA MAILIMH, HEOOXOJUMOTO [1Ji1 padOThl B YCIOBUSX TS-
KEJIbIX MOYB.

Crnenyer OTMETUTB: B Psly aHTPONOTEHHBIX HAarpy30K Ha MPUPOJHYIO CPEly Cy-
IIECTBEHHOE 3HAYEHHE MMEET BOJOXO3SMCTBEHHAs NEATEIbHOCTh U MEIMOpALUs; MPU
BO3/ICTIBIBAHUM pHCA 3aTOIIEHUE [TOYB BOAOW PE3KO MEHSET MPOTEKAaHNE XUMUYECKUX U
OMOXMMHUYECKHUX PEaKLUi, MPETEPIEBAIOT U3MEHEHUS TaKUE TIOKa3aTeNu, KaK BeTUYrHA
pH 1ouBbI, OKUCIUTEILHO-BOCCTAHOBUTENBbHBIN MoTeHran (OBII), eMkocTh morioiie-
HUS1, KAUECTBEHHBIN COCTaB KATUOHOB, KOJIMUECTBO 3aKUCHBIX U OKUCHBIX (OpPM XKeresa.
[IpeoOpasyercs MUHEpATbHBIN COCTaB, MUKPO-MOP(OJIOTUYECKOE CTpOCHHE, (Pu3HUe-
CKHE€ M arpOXMMHYECKHE CBOMCTBA IMOYBBI;, IIPHU JJIUTEIBHOM NEPEYBIIAXXHEHUU I1OYB
POC B HHX Bcerja MEIOTCs MPU3HAKY MPOTEKAHUSI TPOLIECCOB OTJICEHUS U CIUTU3ALINY;
IpH TUI0XO padoTaroIiei ApeHakKHO-COPOCHOM CETH KaHAJIOB B MEPUOIbI MEXIY 3aTOIl-

JICHUAMHU PpUCOBOTO ITOJI MOXKET UATH MUI'PAlA CoJIeH K IMMOBCPXHOCTH ITOYBEI C KAIIHJI-
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JSIPHO-BOCXOISAIIMM OTOKOM BOABL. [Ipn 3TOM pa3BuBaeTcs npouecc BTOPUYHOTO 3aCO-
JICHUS TIOYB.

MartepuaJibl 1 METOIBI.

Pemraemass 3amaya IMOBBIIEHHS NMPOAYKTUBHOCTH IIPOM3BOJICTBA PHUCY IIYyTEM
yIPaBJIEHUSI PUCOBOM OPOCUTEIBHON CUCTEMON C MOMOIIBIO MTOCTPOCHUSI KOTHUTUBHOM
KapThl (PYHKITMOHUPOBAHUSI PHUCOBON OPOCUTEITHLHON CHCTEMOM SIBIISICTCS aKTyaJIbHEMH-
€M I BCEX CEIIbCKOXO35MCTBEHHBIX HAYK, HO, PEK]IE BCETO — MEIMOPALAN. DTO CBSI-
3aHO KaK CO 3HAYMTENbHBIMU (DUHAHCOBBIMU 3aTpaTaMu, TaK U ¢ MacIITaOHBIM BO3/CHi-
CTBHEM MEJINOPATUBHOTO 3€MJIEIEIIHS HA KOMITOHEHTHI OKPY>KaIOIed IPUPOTHOM CPELBI,
[IOYEMY U YIIPaBJIATh PUCOBOI OPOCUTENIBHOMN CUCTEMON HEOOXOAMMO C YYETOM MPUPO-
HBIX YCIIOBUM KOHKPETHOT'O PETMOHA U CBOMCTB OPOCUTEIIBHON CHCTEMBI.

[lepeuncnyM OCHOBHBIE TEXHOJOTHYECKHE ONEpalliy BO3/AEIbIBaHUS U YOOpPKH
puca. TexHonorust Bo3eNbIBaHUs U YOOPKHU pHca BKIIOYAET B Ce0sl CIEAYIOIINE TEXHO-
JIOTUYECKHE OTIEPALlU: OCHOBHYIO M IIPEINIOCEBHYI0 00paOOTKH MOYBbI, METUOPATUBHbIE
paboThl, BHECEHUE YJOOPEHMI, TOCEB, MOAJIEPKaHNE BOJHOTO PEXUMa, YXO 3a Moce-
BaMH U yOOpKy yposxkas [1].

VYpoxkail puca popMupyeTcs pu BHIMOJIHEHUN MEPONPUSTUN, pa3eiIeHHbIX Ha 6
stanoB: 1. [IpeanoceBHas 06paboTka nmoussl. 2. [loceB puca. 3. 3aToruieHre YEKOB U Tep-
Bas noAkopMka. 4. Bropas u cieayroire noakopMkH. 5. [Ipenybopounas noaroToBka u
00MOJIOT. 6. MeXBereTallmOHHbIN IEPUOI.

AHnanus xo3stiicTBeHHOM AesitenbHocTd Ha POC OyeM npoBOIUTH C TOMOIIBIO TEO-
pUM OPUEHTHPOBAHHBIX TPadoB I OUEHKH APPEKTUBHOCTU BHEAPEHUS HOBBIX MPOEKTOB,
obecneurBaroX MaKCUMaITbHY0 ypoxkaiiHocTh Ha POC.

B paboTe paccmaTpuBaeTcsi MOCTPOEHNUE KOTHUTUBHOM KapThl PYHKIIMOHUPOBAHUS
PHCOBOM OPOCHUTENIBHOW CUCTEMBI. [Ipy KOTHUTMBHOM MOAXO0A€E UCTIONIB3YIOTCS 3HAHUSA O
nporeccax, MPOUCXOAIINX B peaJbHON cUCTEeME, a TakKe HH(OpMalKs O IMOoKa3aTesax
GyHKUHOHUpPOBaHUs cucteMbl. B oprpade gpakropsl 00beIMHEHbI TPUYUHHO-CIIEICTBEH-
HBIMH CBSI35IMU.

KorautusHoe MOJCIUPOBAHNEC OCHOBBIBACTCA HAa CPAaBHCHUHA CBOMCTB MOJACIH CO
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CBOMCTBAaMHU PEAIbHOM CUCTEMBI. TaK KaK NPy KOTHUTUBHOM MOJEJIIMPOBAHUM ITPOU3BO-
JUTCSL UMUTALUS peabHBIX IIPOLIECCOB, TO BO3MOKHO ITOJIyYEHUE HOBBIX 3HAHHUM O IIPO-
[eccax M OTKa3 OT 3KCIEPUMEHTA HaJl PEaIbHOW CHCTEMOM, YTO OCOOEHHO Ba)KHO IPHU
HEJIOIIyCTUMOCTH 3KCIIEPUMEHTA HAJl PEAJIbHOM CUCTEMOM.

Pe3yabrarsl.

[Tpu paccmorpennn pynkunonupoBanusi POC Mbl orpaHMYMBaINCh YYETOM TaK
Ha3bIBAEMBIX «KECTKUX» (PaKTOPOB, KOTOPHIE MOKHO XapaKTEPU30BaTh KOJIUYECTBEHHO.
«Msrkue» (akTopsl (HampuMep, YPOBEHb PAa3BUTHS COLMATBHOMN CpeJlbl paccMaTpHUBae-
MOM CHUCTEMBI) KOJUYECTBEHHO TPYIHOU3MEPHUMBI.

Hamu Beiienens! aseMeHTsl POC, XapakTepu3yronye ee B paMKax MOCTaBJICHHON
3a1ayu (MOJy4eHHEe MAKCUMAJIbHOTO YpOXKasi) — TaK Ha3bIBaeMble (akTopbl. BepiinHbl
oprpada cOOTBETCTBYIOT BbIICJICHHBIM (pakTopam [2]. B kauecTBe pe3ynbTaToOB BIHSHUS
3TUX (PaKTOPOB pacCMAaTPUBAIOTCS ApaMeTPhl: MaKCUMaJbHasi, MUHUMaJIbHas TeMIlepa-
Typa, CPEIHsIs TeMIepaTypa, arMoc(hepHOe TaBJICHUE U APYTHE.

Bepmiuna 1. YpoxaliHOCTb.

Bepmuna 2. KoMmmuieke TEXHOJIOTMYECKUX arpoOMENIMOPATUBHBIX MEPONPUATUN B
IIPEAIIOCEBHOMU MEPHUO/I.
Bepmmna 3. [Tousennsie yciaosusi. O6paboTKa MOYBHI.
Bepmmna 4. bropker xo34iicTBa (ThIC. pyOJent).
Bepumna S. [Toaroroska cemsis. [1oces puca.
Bepmuna 6. DxcruryaTallMOHHBIE MEPOITPUSATHS B BET€TAllMOHHBIN ITEPUOL.
Bepmmna 7. DkcrutyaTalinoOHHbIE MEPOTIPUIITHS B TIEPUOJT PeyOOpOYHOM MOAT0-
TOBKH.
Bepmuna 8. DxcruryaTallnOHHBIE MEPOIIPUATHS B MEKBET€TALIMOHHBIN NIEPUOI.
KoMruteke TEXHOIOrMYeCKUX arpOMeIIMOPATUBHBIX MEPOTIPUATUN B ITPEATIOCEBHOM
NEepHO/J] BKIIIOYAET: BCHAIIKY 350U, PhIXJIEHUE YU3ESIMU, HUBEITUPOBAHHUE YEKOB.
[ToceB puca npou3BoAAT ¢ 25 anpers no S Masi. 3aTONJICHUE YEKOB U TIEPBYIO MO~
KOPMKY JIEJIat0T mocie nocesa (7-8 mast), 3aTeM cleayroT BTopas (B (pase AByX - Tpex

JUCTHEB) U CJICIYIOIINE TOJIKOPMKH.
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B nepuon npeay6opouHOil MOATOTOBKH CIIOM BOABI CHIDXKAIOT HA 1 CM B CYTKH.
Basiku BBICYIIMBAIOT U POBOASIT OOMOJIOT.

N3noxxeHHast TeXHOIOTHsI pazpadoTaHa BHUM puca u mo3sosteT nomyyars 10 50-60 w/ra.

Ha HavanpbHOM 3Tame KOrHUTHBHOTO MOJEIMPOBAHUS pa3padaThIBACTCS] KOTHUTHB-
Hast kapta G = {V,E}, tne V={Vi} i =1, 2, ...k — mHOXecTBO BepmnH u E = {g;} I,] =
1,2,...K — MHOECTBO CBsI3eli MeXTy BepIIMHAMH (MHOXKECTBO CBSI3€i XapaKTepH3yeT
HPUYMHHO-CJICICTBCHHBIC CBSI3U MEX Ty BepirHamu). C oMOIIbio oprpada MOXKHO 00b-
€AVMHUTH B MOJIEJIM CUCTEMBI PA3JINYHBIEC TIOKA3ATENH.

KonuuecTBeHHbIE OLIEHKHM BEPUIMH U CBsi3ei oprpad)a CTOXaCTUYHBI, TaK KakK Cy-
IIECTBEHHO 3aBUCSAT OT KJIMMAaTUYECKHUX XapaKTEPUCTUK U MIOYBEHHBIX yCJIoBUW. [ToToMy
UCIIOJIb3yEM BEPOSITHOCTHBIN MOJIXO0/ PELICHUS 3a/1a4l, paCCMAaTPUBAsi HAMEYaeMble Me-
POTIPUATHS IIyaCCOHOBCKUM MTOTOKOM OIPEIEICHHON HHTEHCUBHOCTH A.

B pabote npuHATH cienyronye 0003HauYeHUs:

A — MHTEHCUBHOCTB 1oToKa [lyaccoHa, ”THTEHCMBHOCTB MTOCJIEI0BATEIbHOCTH MEH-
OpPATHBHBIX MEPOIPUATUH, S — CTOUMOCTH MEPOIIPUSITUH,

R(S) — BeposATHOCTD TOBECHUS CHCTEMBI JIO ONPEICIICHHOTO COCTOSIHHS.

WNnTepnperanus napamerpa i 3aBUCUT OT paccMaTpuBaeMou 3anauu. Hampumep, B
TIEPHMOI SKCILUTyaTalliK — YUUTBHIBAETCS PACIPEIeIeHUe U ydeT Boasl (M%), mpu opranusa-
LMY ¥ TIPOU3BOJICTBE PA0OT MO PEMOHTY CETH YUYUTHIBAIOTCS 3aTPaThl HA MOJIEPHU3ALINIO
KOJJIEKTOPHO-JIPEHAKHOM CETH, PEKOHCTPYKIIMIO HACOCHBIX CTaHUUH, 00OPYIOBaHMS
(py0.), Ipu pacCMOTPEHUHU arpOTEXHOJIOTMYECKUX Omeparnuii — TpeOyeMble CPOKU B CO-
OTBETCTBUU C OMOJOTMYECKUMHU (pa3aMH Pa3BUTHUS PACTEHUM (IH.), IPU BHECEHUH MEJIU-
OpPaHTOB B TMOUBY (T/Ta).

Tak ka Ba)XKHO B KaKM€ CPOKHU CUCTEMa JIOCTUTAET ONPEACIIEHHOIO COCTOSHUSA, HAMU
MOJIyYEHO BBIPAKEHHE ISl CPEIHEr0 3HAYEHHS BPEMEHM HACTYIUIEHHS YIOBJIETBOPH-

TCJIbHOI'O MCIIMOPATUBHOI'O COCTOSAHUA

T= Zﬁ:l Tnlpl (ARnTn) ' exp(_ Z;cl;% ARka)- (1)

B Boipaxkenuu (1) BBeneHa GyHKIUS w,(X),

1—-e™*
1

Pi(x) = e+ (%) = )

X
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rpaduK KOTOpOil n300pa’keH Ha PUCYHKE 2.

1,0
v, (x)
08
0,6

0,4 4

0,2 1

0,0

Pucynok 2 — rpaduk GyHkuun v, (X) 11 HAXOKJICHUS T
[Tonyuyennast popmyina (1) nmo3BoJsieT KOJIMYECTBEHHO XapaKTEPU30BaTh KOMILIEKC
TEXHOJIOTUYECKUX MEPONPHUATHNA B NPEANOCEBHON MEPUOJ, IKCILTyaTallMOHHBIE MEPO-
MPUATHUS B BETETAIIMOHHBIN [IEPUO/I, B IEPUO TPETyOOPOUYHOM MOATOTOBKU U B MEKBE-
reTallMOHHBIN EPUOJ U YCTAaHOBUTH (DYHKIIMOHAIBHYIO CBSI3b MEX]ly BEpIIMHAMHU 2 U 3;
lné.
Hamu paccmoTpen Borpoc 00 ONTUMaIbHOM 3aKOHE U3MEHEHUSI CTOUMOCTH MEpO-
npusituii [3,4]. Eciu y1oBIeTBOPUTEIHHOE COCTOSIHUE CHCTEMBI HACTYITUT B MOMEHT Bpe-
MEHHU T, TO 001wt 1ox0a Q mpeanpusITHs OT MPOBEACHHBIX MEPOMPHUITHI MOKHO 3aITH-

CaTb B BHUJIC

Q = [, (S(@) — K(0) AR(S(D)) exp(— f, AR(S(D) dt) dr , (3)

u otpedoBaTh Q = max.
(1)

B Boipakenuu (3) GyHkipst S(T) — CTOMMOCTh MEPONPHUSITHI, OCYIIIECTBICHHBIX JI0
MOMeHTa BpeMeHH T, pyukuus K(T), xapakrepusyeT SKOJIOTHYECKHH YIepO, KOTOPbIi
OyZleT HaHECEH OPOCUTENLHOM CUCTEME, €CIIH YIOBIETBOPUTEIHFHOE COCTOSTHIE CUCTEMBI
HACTYNHT B MOMEHT BpeMeHH T. Hamu paccMOTpeH 4acTHBIN cityyail BeIpakeHus yliepoa
K(t) = K,T.

Hcnonb3yst METOIbl BAPUALIMOHHOTO UCUUCIECHHUS, TOTyYrsid GOopMyITy Juist Ko3pdu-
muenTa Ko

o2
KO — A(SM SO) ’

SM_Sm
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rA€ Sy, — MUHAMAJIbHASA CTOMMOCTB MEPOIIPUATHH, IIPU KOTOPOU HEYAOBIETBOPUTEIIBHOE
COCTOSIHUE CHCTEMbI HACTYIHT 00s13aTesbho, R(S,,) = 1,
SM — MakcuManbHasi CTOMMOCTbh MEPONPUATHH, TPH KOTOPOU He Oy et yiiepoa npu-

poxaroii cpene, R(Sy) = 0.

N3 Beipaxenus (7) mojiydaemM ONTUMAIBHYIO0 CTOUMOCTh MEPOITPUATHI

’K SM—Sm
So =Su — % (4)

Ananmu3 Gopmyiisl (4) mokaszai, 4To IpeaJIoKEHHAsT MOJIEIb JIOMyCKaeT MPOrHO3
BIIMSIHUSI U3MEHEHUI YCIIOBHI SKCILTyaTallul OPOCUTEIBLHOTO 00BEKTA HA KOJTUYECTBEH-
HOM yYpOBHE M MOXXET OBITh MCIOJIB30BaHA JIJII CBOEBPEMEHHOM pa3pabOTKu MEpOIpusi-
TUW [0 HEJOMYCTUMOMY YXYIIIEHUIO OYBEHHO-MEIUOPATUBHOIO COCTOSIHHS OpoIIae-
MBIX 3€Me€JIb, JIJIsl TOBBIIIEHUS SKOJIOTMYECKON HAJIE)KHOCTU UX (DYHKIIMOHUPOBAHUS.

Monenb naeT BO3MOKHOCTh UCCIIEIOBATh 0COOEHHOCTH (DYHKIIMOHUPOBAHUS CHU-
CTEMBI B JIIOOBIX PEaIbHBIX CUTYalUsIX, TPOTHO3UPOBATH MOBEJCHNUE CUCTEMBI IIPU U3MeE-
HEHHHM YCJIOBUN OKPYKAIOIIEH CPEABI U CHU3UTH PUCKU HEONIPEAECIEHHOCTEN PH ITPUHS-
TUU YTPABIICHYECKUX PEIICHU U 000CHOBAHHOMY BBIOOPY MEPOIPHUSATHUH.

3akioueHue.

3amaua MpUHATHUS perieHus o Hauoosee 3 (HEKTUBHOM yIPABIISIIOIIEM BO3/ICHCTBUH
akTyanbHa. Kak pemuTs 3agady ONTHMH3aLHUKM MUMEIOIMIUXCA B XO35UCTBE pecypcoB?
Nmes, k mpuMepy, KapTy METUOPATUBHOTO COCTOSIHUS MOYB Yy4acTKa, COCTaBUB MOJIEIb
XO3IMCTBEHHOMN JIEATEIIbHOCTH, B COOTBETCTBUHM C €€ ICIeBOM (DYHKIIMEH — MOTyUYCHHE
MaKCUMAJIbHBIX YPOXKaeB 0€3 CHIKEHUS TUIOJ0POIUS TTOYBBI U C MUHUMAJIBHBIMU UTOTO-
BBIMU 3aTpaTaMM, KaK BBITIOJIHUTH aHAJIN3, YTOOBI YUYECTh IMepepacupeieiicHue UMEro-
LIUXCSl PECYPCOB (PHEPTETUUECKUX, TPYIOBBIX, SKOHOMHUUECKUX, TEXHUKO-TEXHOJIOTnYe-
CKHX) C IIEJIBIO MMOJYyUYEeHUS 3apOorpaMMHUPOBAHHbBIX yYpoxkaeB. [lepeurciieHHbIe BOPOCHI
MOKHO PEIIUTh, MPOBO/ISI UMUTAIIMOHHBIE PACUETHI C UCIIOJIb30BAHUEM MOJIETH oprpada.
Crnenyromumii 3Tamn ucciieI0BaHui — pa3padoTka HH(POPMAIIMOHHO-COBETYIOIIEH CUCTEMBI
Ha 0a3e MMHTAIMOHHBIX MOJENeH M oOecrnieueHus: MakKCUMaabHO-3((PEKTUBHOTO HC-
MOJIb30BaHUsI PECYPCOB XO034ICTBA M PEILICHUS TJIaBHOW 3a/1a4d MOJTYyYEHHE TapaHTUPO-

BAaHHBIX YPOKAa€B BEICOKOKAYCCTBCHHOI'O 3€pHAa pHrca.
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[IpencrapisieTcsi MEPCHEKTUBHBIM HAMEYEHHBIM MOJXOJ K PEUIEHUIO0 BOIPOCOB
yIPaBJICHUS] PUCOBOM OpocuTeabHOM cucteMol. [lomydeHHble pe3yabTaThl MOTYT OBITh
MCITOJIH30BaHbI TPpU (POPMUPOBAHUH NIPAKTUICCKUX MEXAHU3MOB, 11€1h KOTOPHIX OIICHKA
OCHOBHBIX PHCKOB U MIPUHATUE SKOJOr0-aIallTUBHOTO U 3KOHOMHYECKH 00OCHOBAHHOTO
peIeHus ISl MOJTYyYeHUs TapaHTUPOBAHO BHICOKOIO yposKasi puca ¢ MUHUMAaJIbHOU cebe-
CTOMMOCTBIO MPOAYKIIUA U MUHUMAJIBHOW CTETIEHBIO BPETHOTO BO3JICHCTBUS HA DKOCHU-
CTEMY paroHa.
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