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MPEOHUCIIOBHE

3noxa HAYYHO=TEXHHYECKOrD nporpecca, COBpPeMeHHHKaMH XKoTopoi
MBI ABJSEMCSH, XApaKTepHayeTcs He TOMLKO KPYTHBIMH [HOCTHKeHHAMMN,
HO M GonsuiHMM npobGlieMami, C KOTOpPhLIME paHee He TNPHXOOHAOCE CTal
KHBATBLCH,

*Cpenn aTHX npoGaem, Moxer GbiTh, HaHGONeE CNOWHON MO conep-
WaHmo, HanbGonee TPYMMONR ANS TeopeTHYECKOro H NMPaKTHHECKOro pellé-
HHE ¥ BMECTE C TeM HanbGonee BaxHOMR nNo 3HayeHH gpngeTcs Npob-
leMa onTHMAallLHONC pacfnpefefieHHs M HCNONbL3I0OBAHHA 3eMHRIX pecyp-—
coB” 1. Onsa M3 cocTaBHLIX yacTell o2Toi obueft npobneMmel = npobie—
Ma HCNOAL30OBAHHA BOAMBIX PECYPCOB,

Y¥enewnoe u cpoeBpeMeHHOe pelleHne npobieMbl ONTHMANILHOIO PAac=
Npenenelis B HCNOJMIL3OBAHHS BOOHBIX pecypcoB JaBHCHT OT MHOWeCT-
Ba paaHoobpasHblx akTopoB, 3dneck CPA3LIBAKNTCH BOSONHO SKOHOMH-—
K&, CyOLeKTHBHBIE OUEeHKH oDCTaHOBKH, HeoDXOAMMOCTHL NOJhAIOBATHCH
TOYHBLIMH MEeTOAAMH COBPEMEeHHOA HAYEH H COBepUeHHEIMH CpeacTBi—
MH O/ TOAMOTOBKH HCXOOHLIX OAHHLIX, HA OCHOBE KOTOPLIX TIPHHHMA=-
0TCH pelleHHd,

lMpencrasnaer Goabwoft HHTEpeC CHCTeMHO-NPOrpaMMHbLIR IPHHIHN
MOOrOTOBKH MCXOAHLIX OAHHBIX 048 MPHHATHA pelleHHl 1o pacnpenenie—
HHI0O H HCHNOML30BAHHIO BOAHBIX PeCYpRCOB,

Ompenenenxe B GopMe CHCTEM H NPOrpaMM ANLTEPHATHBHLIX CHOCO-
OOB HCNONL3OBAHHS Pecypcon H HX CPABHETe/ILHAS OIeHKA 110 pasify-

HBIM KDHTEDHAM NOABOIAIDT JIHAYHTE/IEHO CHH3IHTL CTeNeHbh HeollpeneieH-

1ﬂpenﬂcmaue AW, Bepra s mmmre M,M, Jlonyxuna "TlaTrepn”, M,,

*CopeTcroe panno”, 1971,



HOCTH B Npoleccax NMaHHpPOBAHHA H YNpapleHHds H FOTOBHTB HHPOPM A=

UHI © MakCHMAaNLHO NOMHBIM y4yeToM (akTopoB O6CTaAHOBKH,
ConepxaTensHas CTOPOHA CHCTEMHO=NPOrpaMMHONO TPHHIIHNA Kak

METOOONOrHYECKOH OCHOBEI PA3BHTHA H NPAKTHYECKOrO NMPHMEHEeHHS HO—

BEIX MeTONOB NIaHHPOBAHHY H YIpPaBleHH: eue He oTana npeaMeToM
OOCTATOYHO'O BHHMAHHS CO CTOPOHBI YHeHBIX M [JlABHBIM obpasoM npak-—

THEOB, CBA34HHBIX C 9THMH npobremamu, [lostTomy B nanmom HaTPAa B—

JIeHHH elle NpeNcTOHT Gonkllag coBmMecTHas paboTa,

[lonoxuTeIEHBIM MOMEHTOM SBASETCH TO, YTO HaunonamuHetit komu-
Ter CCCP mo wppuraumn n apenawy (HKHW[) peumn MPHHATE AKTHB-
HOe yuacThe B moaroroeke PykoBoocTea mo npuMeHeHHIO CHCTeMHOO
AHallH3a 0751 pelueHHs 3afad HppHrallld, OpeHaxa W Gopebel ¢ naBon-
KanH,

[na eprmomienns sToro HaunoHaseHbeni KomuTeT CCCP eme =B
1974 r. npeAnoKHA PAAY CHeLHAHCTOR MOArOTOBHTEL MaTepHalsl Ons
ykasannoro Pyxosopactea, [Noctynubume » teuenme 1974—1975 Pry
MaTepHallbl Nalleko He NOJHOCTHIO TIPHrOOHBI OM8 BKICYSHHS B By nywee
Pykoroncteo, Tem ne menee onm npenCTaBNsioT MHTEpec, NOCKOMLKY
OTPAMKAIOT BArJalbl H HACTPOSHHA PAS/MYHBIX CHEUHa/HCTOB BOAHOMO
XO3dHCTBA, OWYWAIOWHX HeOGXOOHMOCTE PEUICHHS BOOHbIX npobnem c
NOMOIILY HOBBIX, OT/HYAIOUMXCS OT CymecTByoumx, metogor, Yacte

MATepPHAJIOB NMOMEUleHa B AaHHOM cGOpHHKe,



BBENEHHE

[TpuMeHeHHe CHCTEeMHOrO aHAAH3a M8 pelleHus pasivdHbIX npoblem
B OGNACTH HPPHramWH, ApeHaMsa W UCNOoNbL30BaHHA BOOHBIX PECypCOB NpH=—
BIICKAET BHUMAHHE MHODPHX CNendanHcToB, TAK KAK 3T npobiiembl Hac-
TOMBKC CHORHEI, YTO He MOrYT PeWwaTsLCd TPAAHUHOHHLEIMH MeTOOaMH
NpUKnagHol smMaTeMaTHKH,

Tepmun “cucTemMubll ananua” ewe oaHO3HAYHO He yoTaHoBwicd, [lon
HUM NoOpasymMeBaeTCH HHOIIAa aHanua GOoMelUHX CHCTEM B [Npomecce yi-
paBneHns UMM, B APYTUX CAYYAAX NMof HEM NOHHMAETCH Ha3YUeHHe IIpH-—
pOOHEIX dBAeHHH M COUMANLHEIX OTHOWEeHHN B Nponecce HX B3aUMOCBA3H
H BaaumoobycnomnenHocTH., HakoHem, cYHTAKWT, MTO CHCTEMHBIA aHanna -
3TO NPAMEHeHHWe MAaTeMATHYeCKOro MOOe/IMpPOBAHUA NMPOUNeCcCOB B NMpHpO=
oe, 9KOHOMHKE H TexHHKe.

Hu omio ua npHBefeHHBIX onpeneneHull, no—-BHOMMOMY, He dBJdeTCH
HCYe pNLIBAIOLIHM, H 2TO BHI3LIBAET MHOIMOMHCIEHHEIE AHCKYCCHH,

[TpivepomM MOMET CHAYXHTH ONpefelleHde, NMPHHATOE HA CHMIO3HYME
MO NMPUMEHEHMID CHCTEeMHOro axanuaa B OBNacTH MpPHIalUMH H ApeHama
B Bapue (1972 r.):

*CucTeMHHIl aHANHA WHOOA HASLIBASTCH ONEpALHOHHEIM AHAMH3OM,
HCCMeAoBaHHeM onepandfl, CHCTeMOTeXHWKOH, MOodeNnHpOBAHHEM, HMHTA-
nuedf wnu Hayxkod YnpaBnenwd, HesaBucumo oT Toro, kaxofi ua aTux Tep—
MHHOB ynorTpeGnieTcs,IpaKTHYECKH OHH O3HAYAIOT OOHO H TO e, Ou
NpeAcTABNAeT CIeldalK3HPOBAHHOE NpHMEeHeHHe MeTONOB MaTeMaTHde—
CKHX, JIOrMYEeCKHX, TeXHHYeCKHMX H ApPYTHX COUHMAJbLHBIX SKOHOMHMEeCKHX
H (pHsMeckHX Hayk".

CyuHOCTE CHCTEMHOIO AHAMK3A MOXHO MNOHSTL, BCHNOMHMB HEeMHOTO
ucTopuio, B Hagane sawero cronerus B MaTeMaTHKe TIOABH/IMCE ONTHMHE38-
HHOHHBIE METONL], CBOANBUIHECH HA MepBbIX NMOpax K NMpHiinoKeHHOMY 4HC—
MEHHOMY PeIIeHHIO 3a0aY OTHICKAHHS SKCTPeMambHbX SHAYeHHH HeKOTOpHIX
thyHKIHA, HCTIONMBE3YEMEIX [ANA ONHCAHHS PHSHYECKHX MITH HHBIX MMPOUECCOB,

STH MeTOonbl NONYYWIH OanbHefllee pasBHTHe, KOrfa BOUH B ynorpebt-
MleHHe SIeKTPOHHEIE BRMHCHHTenbHble mawwns ( 2BM). Bosauknu, ofpa-
S0BAB ChenuankHble pasfgenk! TIpHKNAgHOH mMaTeMaTHKH, BHOB MaTeMaTitie-
CKOI'0 NporpaMMHpoBaHuda; nuHefiioe, HeNnHHeRHOe, OHHAMHYECKOe H Ap.

Muorne aapaun, BrmodaBuine Gonbwoft obvem BLMHC/IEHHH, YOANOCH
PElHTL C TOMOLLID NMpOrpaMMHpOBaHHd, Kasanock Obl, ycnexw BbEIMHC-—
MHTENbHOH MATEMATHKH NMO3BOHIH HAAeATHLCH HA BOBMOMNHOCTL pelleHHS
moBEIX TeXHWYeCKHX H SKOHOMEYECKHMX 3ana4 C NOMOWLK MATEMATHYEC-
Kux sMeTomoe., OgHaxo Ha [Oele OKA3ANOCH BCe He TaK MpOCTO.



Henoneaopanne MaTeMaTHYECKHX METONOB ANA pPELICHMA paLa TpaKTH-—
YECKHX 3ana4 BbiaBajio Onpeae/ieHHble COMHeHUS B [JOCTOBEpPHOCTH IO Y-
YeHHbIX peweHuHd, 4YTO NpHBeno K CKenTHYeCKOMY OTHOWCHHWIO HeKOTOpbLIX
CNeNUaATHCTOR K NpHMEeHEeHWH MATEeMATHYeCKHMX MeTOOOB A pelleHHs
COXMHBIX TeXHHYeCKHX H SKOHOMHYECKHX 3anad,

[TpoTHEEEKKE “MaTemaTH3auun” oCHOBEIBANKCE HA TOM, UTO MATEMAaTHYE—
CKHE MeTOonb! NMpeaycMaTPHBAIOT JHAYHTENEHOE YNpoueHHe senennil, HX B3a-
WMOCBSSH H B3aNMOOOYCNOBNEHHOTTH K MOSTOMY HE MOTYT IABATH IPaBH Mh—
soro pewenns, Cropornukn “MaTemMaTHsaunn” MponomKant cobepileHCTRO=
BATh METOOL pPEeWeHWs 3a0a4, B YeM 0OGRMHCE CYWeCTBeHHBIX YCNexos,

- Opnaxo HeCMOTPA Ha 9TH YCNeXH B PHANe CAYYAEE BCe~TaKH HE yha—
noce HaAATH HAOEXHONO DelleHHA AMA MHODHX npakTwdeckux aapgay. B
peaylibTaTe MPHINIOCHL MPH3HATHL, MTO IS NMOAYYEHHS OOCTOBEPHOrD Delllf=
HUA HAPAOQY C NpHMEHeHHeM MAaTeMaTHMecKHX MeTOHOB,HeobXOAuMO 110/lb-
BOBATHCH elle BCAKOroO poga AONMOMHHTENbLHLIME coobpameHusmu, HEé noa-
AA0MHMHCE MOKAa KOonWdecTBeHHOMY ydery., Ha ocHoBe aTux coobpameHud
H BO3HUK METO[ CHCTEMHMOrO AHANH3A WIH CHCTeMHBIE nMOAXon, SABHBLIHH—
cq Kax Obl XOMINpPOMHCCOM MEXAY KOWIMMeCTBeHHbIM pelueHHeM H Kave—
CTBEHHON OoueHKOfl,

Ocuopolf MeToga SBNAETCH MATEMATHIECKOE MOAENHpOBaHHE, NMPHME=
HeHHe KOTOpOre NaeT KONHYECTBEHHOe OnHCAHHe NponeccoB W ABneHuH,

B coepuHeHHM Me C OMBITOM H HHTYHUHeH ofecnedupaeTcd ydeT KayecT—
BEHHELIX xapakTepucTik. [ancHeiiiee pasBuTHE MATEMATHYECKHX METO-
OB H COBEpUICHCTBOBSHHE BLMMUC/IHTENLHOR TexHHKH SYAYyT YREIMHIHBATH
BOSMOMHOCTL MONYMEHHS HeNOCPeACTBEeHHBIX YMHCIeHHbix pewenuit, Opmna—
KO ellle [AONro MHEOrHe TexHWdeckKiue, SKOHOMUWYecKWe H OcOobeHHO 3KOMOo-—
rideckHe sanauu MoxHO OypneT pewaTh TOMLKO C NOMOUEID CHCTEMHOIO
aHanusa, 3JTO B noHOf Mepe OTHOCHTCH W K BOOHOMY xoasilcTRy, B
nponecce pa3dBHTHA W YPABIeHHS KOTOPLIM AOIMHEI PEWATHECSH TEXHHYUE-
CKHe, 9KOHOMHYeCKHe H SKoIOI'MYecKHe 2ana4M.

[Mpumenenve cOBpeMeHHLIX MaTemaTHdeckux metonos w1 IBM nna
pelleHra 3anad B ofnacTH HMppHCAaUHKM # BOAHOrO xoasitcrBa GbITO HAYMA—
To emwe B S50=x ropax., K srtomy xe BpeMeHH OTHOCATCH HCCIeOOBAHHA
no lapeapackofi nmporpamme CIUIA, x xoTopeiv Guin npuBnedes wwpoxuit
Kpyr YYOHBIX H CHNEUHATHCTOR PANIHYHLIX OTpaciefl HapoaHOro xoadicT—
Ba, TOT KanmuTaloHbLIl Tpyn 6Bl NMpeNPHHAT OA8 YIYHIWEeHHS MeTONOMO—
riH NPOCKTHPOBAHHS BOOOXO2AMCTBEHHEIX CHCTEM CcOUeTAHHEM SKOHOMHYE-
CKOro # HHXMEeHepHOr'O AHANNAS B USNAX HAXOMKISHHS ONTHMANBLHOrO pelie-
HHH, ABTOpH NporpamMMsl yxaseipanu, 4TO "aanawa oGreaHHeHHA TeXHUKH
H SKOHOMHEH ITpH NMPOSKTHPOBAHWH CHCTEM ABMAeTCH OOHON H3 cambIx
TpYOHbIX. Mbl AOCTHIVIH HEKOTOpLIX PeaynkTaToB B aToRk OGmacTH aHaHwuil,
HO MBI BLHHYMIEHE! yKasaThL Ha HeobxoOMMOCTL OanuHellulero pacuupe—
HHSA HCoCNeacBaHnd,,, [TpAKTHKH MOIYT YCOMHUTLCH B NOMAC3HOCTH Hawedt
METOOONMOr#Y, IMOCKONLKY TpebGyemule nanuHbie MOPYT OTCYTCTBOBATE B
naHHBIA MOMEHT HAM NMOCKONLKY 2ajadu, npHBeaeHHble K TpebyeMomy
BHAY, CHAHUIKOM oOOwWHpHBIEY,

FapBapackas nmporpamMMe NOCNYXHAE OCHOBOH WHPOXOrO pa3BHTHS HWC=—
cneposaHuit B aTol obnacTH H YONewHLIX NOMLITOK NpHMeHeHusS MarTemMa—
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TH lecknx meTonoB # 3BM ma npaxteke, 310 BuisBano Takol miTepec,
gyro Ha VI Kourpecce MexayHapoaHoro KoMHTeTa [0 HppHraUHH ¥ Ape—
paxy (MKW, Hewo=flenu, ausaps, 1966 r.) npuHane pelieH#e NDOBO=
OUTH CHMOO3UYMBI MO NPHMEHEHMI0 MaATeMATHYeCKHX mMeTonoB u IBM Ha
KamoomM KoHrpecce, llepBuifi cHMmoauyM cocTosncd 8o Bpemsa VII Kowr-
pecca MKHIO (Mexuxo, anpeas, 1969 r,). Ha sem 6bi7i0 sacnywaxo
pecsdTe OOKNANOB OT PAANMHYHEIX CTpaH © npumenenud IBM gns nnaxupo=
BAHHA, NMPOEKTHPOBAHMWA, SKCIJYaTauud U NPeAcTaBleHbl MOAEHM KpYIHBIX
BogoxoagaitcTpennbix cucTem. o aroro cummnosuyma Accounauueil nayy-
HOH ruaponorud Guin nmpoBefeH CHMNOSHYM B ApPHSOHE MO NpHMEeHeHHo
ananoroesx ¥ undpoBbix MawwH B rugponorun (r. Tycou, nexabps,
1968 r.), Ha xoropom Ghinu 3acnywaHbl AOKIAaO:, HenoCcpeACTBEeHHO OT-
HOCAIHECA K MOOeNnupoBaHW BoAoxoa3siicTBeHHbIX cHcTeM. Ha mMemoyna-—
POOHOM CHMIIOSHYME IO TeXHHHEeCKHM NpHeMamM MOOe/IHPOBaHHA B BOOHBIX
cucremax (Orrapa, mait,1972 r.) Guuin sacnywaus! AOKAAALI, TOCHSH=
IeHHLEe MOAe/IMPOBAHHI) BOOHLIX CHCTEM, 4 TAKMe NpouecCcoB, BAHMOLINX
HA DKOHOMHIO H Ka4ecTBO BO[kI,

Bo spemsa VIl Korrpecca MKW/ (Bapua, 197 3r.) 6uin npoeepen ciiv—
noauyM Ha Temy " [InanupoBanne cHCTEM HCNONMLIOBAHHSE BOOHLIX pecypcob”,
Ha vem paccMaTpHBanoCh NpHMEHEeHHe CHCTeMHOIND aHanmH3a O NnaHupo—

BAHES W NPOEKTHPOBAHNA BONOXOSAHCTBEHHEIX CHCTEM,O0POLIEHHS B NpeHaxa,
Kpyreilwumy MonensiMi BOAHbIX cHCTeM GLINH ynpaBlleHue BOOHBIME

pecypcami B Bacceitne p, Konymbua (CIIA), coxpanenwe u ynyduwexue
kKadecTBa poakl Benukux osep (CLUA u Kanapna), paspHTHe OpOCHTenuHOH
cucTembl B pnonude p. Mua ([laxuctan), perynupoBanue NMABOOKOB B H0-
nwne p. Mexonr (Taunann, KamGonka), perynupoBanue cToxa B Gaccefi-
ne p. Epppar (Typuua, Cupua, Hpau), opowenue B penvre pex lanr,
Epaxmanyrpa u Peccanufickofit pomummr (penwst).

TakumM 06pasoM, HCCNeHOBAHHS 0 MPHMEHEHHIO METONOB MATEMATHYE -
¥oro Mouemupopanus ¥ 3BM ans pewenus sanav, CBESAHHBIX C PEryIHPO=
BaHHEM, HCNONL3IOBAHHEM H OXPaHOH BOOAHBIX pPecypCcos, YBEHYANHCE OMpe[ltw
MEHHBIMHK yCrnexam#u BO MHOrMX cTpasax mHpa.bonewyio ponk B oGMeHe Hae—
SAMH H OTIHITOM B STOM HANPABMEHHH CHINpaNH MEeXIYHAPOOHLIe OprasH3auuy,

Omnako npobnema HCNONbLAOBAHHA MOOENHPOBAHENA [UIS PelleHHA 3agaqd
B ofnacTH BOMOHEIX PecypcOB, HPpHramHH H [IpeHAaXa B HAYIHOM W ITpak—
THYECKOM ACNeKTax HWCcleaoBaHa fanexo He nomHocTwio., HepocraTok u
HeMmoNMHOUEeHHOCTb, HCXomHoRt wadopmanun, Heobxoaumolt anf peweHHd 3a-
paY, HLCOBEPUIEHCTBO MeTONOP MATEMATHYECKOND ONHCAHHH, NPHMEHTeM bixX
IS MOArOTOBKY pellerHi, HefoCTATOYHAS MOIMHOCTE BEMHC/INTENILHOH TeX=
HHKH, HCnonbayemol npd peweHuH BoAOXOasHCTBeHHLIX 3anaY,— BCce 23TO
yonosmder npobiemy. .

Haxoneu, rnaBpag nprMiuHa, CAEpMUBAIOIIAS NMPAKTHMECKOe NpHMEHeHHE
MaTeMATHIECKOrO MOOenupoBaHus B oGnacTH ynpaeleHHA BOOHBIMH pe—
CypcaMi, = HeOCTATOYHAA TeopeTHYecKasl NOArOTOBKA CHNEUHAIHCTOB,
pelwapiiux 9TH sana€du,

[MonbiTkH pellaTe 3aga4vl CHAAMHE TOMLKO MATEMATHKOB H CHCTEMO-
TeXHHKOB 6e3 YYacTHH CIeUHANHCTOR — THAPONOroe, NMOYBOBENOB, MEMIO-
roe, GHONOroOB, XHMHKOB H HHIKEHEPOB — OKA34A/IHCh GeaycnelrHbIMU,



[[puMeHeHHe MOAENHPOBAHHA B MENHOpaNHH ¥ BOOHOM XO3dlicTee Tpe-
6yeT coBmecTHOH paGoThl CHeHUAIHCTOB PAGMMYHEIX OTpacieli HAYKM |
TeXHHKH, T.2. CHCTEMHOIO AHANHA3A HA3ydaeMblx NPOUEeCCOB M ARIeHHH,
[To=BHOMMOMY, HACTANIO Bpems [UIS BORIEYEHHS B oTY pabtoTy Bonee uiu—
POKHX KpYTOB CNelHalHCTOBR BOAOXO3AHCTBEHHLIX OpPraHusanmui, 4TO [OMH—
HO CNOCOOCTBOBATHL YCHEWHOH paspabGoTKe ¥ NMpakTHYeCKOMY NMPHMEHeHMo
MeTOOOB CHCTEeMHOI'O aHanuaa,

[TpencTaBnaercda nenecoofpaaHbiM NpPUMEHEeHHE CHOTEMHONO aganuaa
Ond pelleHHA OCHOBHBIX 3amad B o6MacTH BOAHOrO xoagiicTea,

Ocuopuble sanauu B 0GNACTH TIAHHPOBAHUA, NPOeKTHPORBEHHA H YIpaB—
NeHud BOOHEIME CHCTemami chopuynupoBapsl B “*PykorofcTRe no cocTap—
JIeHMio BOOXO3MHCTReHHLIX GanaHcor” cheayoumHy o6GpasoM:

*...a) ofecrnevenue noTpeGHTE/ed NOCTATOUHENM KOMIMECTEOM BOLILL
TpebyeMoro kKavecTea B mofioe BpeMa K MpH HAMTYYIIAX 5KOHOMMPYEeCKHX
YCIIOBHSX

b) coxpanenme u ynmywweHue KadecTBa BOAHEIX DPECYPEOB NMYTeM PO
BefeHus MEPONPHATHH MO SaulMTe HX OT Bpe[HOro 2arpAsHeHHHd H Hpea-
MEPHOrO, ¥ GeCKOHTPONLHOIO, M PACTOMHTENBHONO HCMONL3OBAHHA, KOTO—
poe BEISBa/IO OBl HX yMEeHbLUCHHE;

C) KOOpAWHALMS SKOHOMHYECKOrO PasBUTHS paloHa: NPH STOM Heof—
XOOMMO YYHTHIBATL TpeboBaHUA, CBHAAHHLIC ¢ HCMOILAIOBAHHEM BOMHEIX
pPecypcoB, a Takxe MepOoNnpHATHHA, CNocoGCTBYwUIHe YNYYIUIEHWO OKDPY:Haio=
ue#f cpeasl, B 4aCTHOCTH MEpONPHATHA IO BAIMTE TEeDPHTODHH OT HABOO=—
HeHuil, KpoMe TOro, OOMMHBI YYUTHLIBATLCH M ApyrHe GAKTODEI 0pPAAHYE—
CKOr'o H SKOHOMMHYECKOrO NOpANKOB, PaBHO KaK oblaf TeXHWKO —SKOHOMH—
YeCKad NOMHTHKA 3aMHTepecOBAHHOH cTpaHbl”,

Panunonanenoe pacnpefeneHue BOAHBIX PEeCYPCOB OTHOCHTCH K Tem 3a—
AawaM, B KOTOPLIX CBASLBAWTCH BOSOHHO Takwe GaKTOphl, Kak cyfbek—
THEHAS OUEHKa OGCTAHOBKH M HeOOXOMMMOCTL HCNONL3OBAHHA TOYHBIX
MEeTONOB COBPeMeHHOH Hayxu. [lostomy npobnemy pacnpepfeneHus orpa—
HHUeHHEIX BOOHBIX PeCYpPCOB Hellbad peunThs Ge3 BCeCcTOpOHHero aHanuaa,

Orpanrdenne KaKOro-HubGyas OAHOrC norpeGHTens HIH NMONL3OBATENd
B BOAEe daeT BOBMOMHOCTL NOACYUHTATL BO3HHEKAIIHYE NMPH 3TOM SKOHOMH-—
HecKuil ymep6. Omnako orpaEmdeHHe, KAK NPaBHIO, CONPOBOXOAETCH
ellle IKOMOrdecKHM ¥ MOpaneHLIM YilepbamH,

Tak, nanpumep, coxkpameHHe BOABl A1 PLIGOBOACTBA, NMOMMMO SKOHO-
MHYECKOTO ymepba, HAPYWHT OnpenelleHHOE NPHPOOHOE DABHOBECHE NAH—
HOr'O peruoHa ¥ BHISOBET SKOMOrWYecKHl ymepb,

Bopna na xoMMyHansHO-GEITOBHIE HYML PACXOAYETCHA PACTOYHTENLHO,
3nece, NO=-BHAHMOMY, HMEWOTCH SHAYKHTE/LHBIC PeSepBhl /IS SKOHOMIH,
Opnaxo nonywenwe nyxwHoro addexTa norpe6yeT OrpoMHON NMpenBapHTelb-
HOl BOCHHTATeNnbHON M passcHHTENbHO# pabGoTel, B npoTweHOM cnyuae
NpOCTOE OrpaHMyeHHe BOMALI HA KOMMYHANILHO—OLITOBLIE HYMOL!, HATDH-
Mep, NOPOACKOrO HaCe/leHHf, MOXeT NMPUBECTH K HebGOMblLIOMY SKOHOMH-
YecKoMmy ¥ Bonbwomy mopansHOMY ymepby.

Onpepgenenne skonorwdeckoro ymepSa npefcTABRASET 38044y, pelle—
HHE KOTOPOH C NMOMONLI CYINECTBYWIIHX MaTeMaTHYeCKEHX MEeTOOOB CBi=-
@aH0 ¢ BonbuHME TPYAHOCTAMH. MaTemaTHdecKwe MOOeNH HE MOrYT 0T—
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pasHTL BCeXx NIEeMEeHTOB Haydaemoro npouecca, OHH NpeicTaBismoT Mpo—
HeCC CYIECTBEHHO YTpOUeHHbIM, TaX KK BOSMOMHOCTH Henobexka u IBM
OrpaHireHs! , )

S1a 3ana4a THNMHYHA QN8 CHCTeMHOI aHaauaa, XKOoTOopbid noasonser
HCMONL3OBATH HYMHbLIC CpPeacTBa, OUEHUTL GAaKTOph!, BAHMIONIRE Ha Pelig-
HHE, YHECTL CTelleHb HANEXHOCTH W NOCTIeNCTBHA NPUHATHA peleHHs,
paccMaTpHBAAl CUCTeMY, NpeTepneBapilyl HeobpaTuMmble HaMeHeHus Ion
peficTeuenM oxkpysmawuefl cpenst. [Ipe aTOM aHanuaupywTCd menu, NaHsl,
CTpaTerHs H TAKTHEA Yhnpamieyus, KOTOpule HeOobXONWMLI AMA pelieHud
nocTABNeHHON 3anauy, OpraHHaauvoHHkle fopmbl, WHGOpManuoHHOe Oobec—
medeHHe, KOHTPOIL 38 COCTOAHHEM CHCTeMBl, H3YYAIOTCH BOSMOMNHOCTH
cHCTeMEI, HAaXoaaTcs cinabble MecTa ¥ pel3epBbl, YMUTHIBAOTCA COUHAMNL—
Hple GAaKTOphbl, BIHMIOIIHE Ha OKPYRAKILYIO Cpedy, BKMOYas He/loBexa,

B pewenHy 3a0aYd MeTOAOM CHCTeMHO'O aHanH3a YYAcTBYWOT NpeAcTa—
BHTENMN MHOMHMX OTpacnefl swaxud, # 3TO OhHecHeYHBaeT MEHUHCUHIIHHAD-
Helft noaxon. Cnoxsiyio npobnemy obwyuo pasfensioT na Gonee menxue
noanpobnemsl, 3anads ¥ MepPOIpHATHA, KOTOpLIe MOryT ObITh AOCTATOY-
HO XOpOLIO KaAMecTBeHHO U KONMeCcTBEHHO OuSHeH,

KonnexTepHbil ONBIT MHOTHX CHeuManucTOB BLICOKOR KpanudHEauww
NO3ABOASeT CYWEeCTBEeHHO [OBLICHTL KAMECTBO NPHHUMASMBLIX pelUCHMM,
uabemxaTs BONEBLIX H HHTYWTHBHBIX OUOHOK W Henabedd10 CBASAHHHIX C
HHMM [TpOocYeTOoB H OwWHbox,

Ona npmuATHA peweHul cocraBnseTcss “cuenapuit” u “mepeso uenei|
B KOTOpbIX NOrMecKr OSOCHOBHIBAKTCH CBA3R MEeXI1Y TexHWKOH, IKOHO-
MHEOHR, skonorped w ap.

[NTocneayomuit aganua sAeMeHTOB "cueHapHa” o HX OTHOCHTEJILHLIX
Beccs B “pepere neneft” npuBOAMT K coajanmo noleill ansTepHATHB,
KOTOpLIE MOrYT cTaTk Haubonce ofnekTubuOll Gaaoil M8 pelWEHHA MHO-
rax npobnem u Taxkoil cnoxxoil npofnemb!, Kak pacnpefenesHue H HCHONb-
30BaHWe BOAHLIX PECypPCOB.

AB. Jynun-baproaexui
H.M. Tasonepun



NMPUMEHEHHE CHCTEMHOTO .A.l'iAﬂHBA
B BOIIHOM XO3SHCTBE

H.®. BOHYKOBCKHHA

Coppencimnit popoxcoasficreenneifl komnnexc Sacceffua pexd = aTo
C/IOWHAafA CUCTeMa B3aWMOCPBA3AHHBIX OOBEKTOR BOAONOTPEONEHHS, BOOO—-
OTEEOEHHA M perynupopaHns croxa, OOLeKTh NpeACTaRIdiOT palHYHbIE
OTPAC/IH HAPOAHONO XO3AHCTPA CTPAHE], HO HCNOMLIOBAHHE UMM BOOHBIX
pecypcor caHoro Haccedna NoO3IBoiHET PACCMATPHBATE HX KAK 3JIEeMEHTE
enMHCll cucrembl, MenuoparupHblie OOBEKTH ANIHIOTCH KpyNHelUMMH BO—
aonorpeduTensMi, W fanbHeflllee pasBHTHE OpPOWEHHS CBHR38AHO C MOSB-
neHHeM neduuMTa BOOHBIX pecypcor B OacceifiHax MHOHX peKk Ha—
wel CcTpaHbl,

B cesan c aTHM BaxHas polik OTBOAMTCH BOMpOCaM TEPCNeKTHBHOTO
WAHHPOBAHUS PA3BHTHA peuHblx Gaccelinop, Beibopa ONTHMANBHOH CTPYK=
TYPEl BOAOXOAAHCTBEHHBIX COOPYMEHHN N/ig BHYTPHIOAOBOTO pPEery/IHpPOBA=
HHA CTOKaA M OPraHM3alMH MPaBHIBHOIO peXMiMa SKCTIYyaTAOHH 3THX COoo—
pysesHii,

Pacnpenenenue Boabl B npefenax pedHoro Gaccefiia AOMKHO Y9H Thi=-
BATE WHTEpECH BCEX YHYaCTHHKOB BOACXO3AMfCTBEHHO'O KOMINIEKCa, HMCXO=—
ns ua rpebfosauuft maponucro xoaglicrea B uenom, Bece moponorpeburenu
M BOOOHCNIONL3COBATENH, PACNONCOHMEHHEIe B GaccellHe pekH, NMPH HCIONE—
30BAHHM OOHHX H TeX e BOOHLIX pecypcop OKA3EIBAIOT ApYT Ha Opyra
B3aHMHOE IIHAHME, TAK KAK POAMYMEHAe OAHOO H/IH HEeCKOMBKHX peXuM-—
HLIX TIApAMETPOR B ONHOM CTROPE BLIABIBAET HX H3aMEHeHHe B ApYIHx
CrBopax, THApaBIHYMecKH CBA3aHHbBIX C naHHbLIM, TeppuropHalibias pasob—
eHHOCTL o0BeKTOBR, pasHooGpaaue rtpefopanuft K Konu4ecTey U KayecT=—
BY BOAHBIX pPeCYpCoOB, C/IOMHOCTL MaTEMATHYECKOrD ONHCAaHHH NpouecCoB
M HX ONTHMHIAUUH TIOSBONAIOT OTHECTH BOAOXO3ANCTBEHHYID CHCTEMY pPEYe
Horo GacceftHa X Knaccy "OonbuwHX cHcrem” W paccMarpHBaATL €€ C 0=
JnuEl cHCTeMHONO aHanuaa,

Cucrenmmifl ananua npeayCMATPHBAET HECKO/MBKO 3TANOB: ONPENe/it
HHE COBOKYIHOCTH OOLEKTOR H XApAKTEpHAYIOWHX HX NapaMerpoR, COC—
ramIgouHX cHcremy; dhopMmyaupoBka uenu GyHKUHOHUPOBAHHA CHCTEME
W OKANTBLHBIX Uened COCTaABNHIOWHX £e TOACHCTEM; BHISBIGHHE COBOKYT-
HOCTH MEeponpusTHil, HampapneHHbBIX Ha OOCTHXKEeHHEe ueiu; hopManuaoBaH=
HOE TPeACTARIEHHE TEeXHOIOIHYEeCKHX 3anay B BHAe MAaTeMATHYeCKHX MO—
aeneil mpoueccos; onpefaeneHie cocrasa W obbema HeoGXomMolt MHpOp-
MalliH,

PaccmMorpuM TNOCNeAOBATENMEHO Kawabil U3 5Tanos NpHMEHHTENEHO K
BOLNOXO3AHCTEBEHHOMY KOMMIEKCY, COCTOAUleMY W3 MEelTHOPATHBHEIX CHC—
reM H BoaonorpeSureneidl apyrux orpacneil wapoaHoro xoagiicTea,
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OGBLeKToM CHCTeMbl YIDABRISHHSA peddbiM GacceflHoM SBISeTCH OpoCH=
refibHAS WK OCYWHTeNBHad cucrema, Kpynusi#t sopoaabop Ang NPOMBIL-=
ne’HHoro # Xo3gfcrtBeHHC-OLITOBOIO ROAOCHAGKEeHWH, BOLOXPAaHHIHUe WK
Apyroe BONOXo3alCTBEHHOE COOpYHENHe IS aKKYMYTAUHE W Nepepacnpes-
neneHns CToKa,

Bce obbexThl CBRaanbl Mexay cobofl cHeTeMoll eCTeCTBEeHHBIX HAH
HCKYCCTBEHHLIX BONOTOKOR, BAOIE KOTOPLIX NPOHCXOANT AMHaAMWUYeCKOoe
H3MEHOHWE BCEX pPeXMUMHLIX napaMerpop: pacxonon, ypopHell, noxasarenedt
xagecrpa eoasl, Miopapnuueckas CBR3E BOOOXO3AACTBEHHBIX ODLEKTOR C
facceltHoM pPEKH NO3BOMNSET COCYWECTBHTE HX TPHBA3KY K ruaporpaduiec—
Koft cerTd, paccMAarpHBas MX Kak BepluMubl OpHeHTHpoBbaHwHoro rpabda, aAy-
raM KOTOpOro SBI4IOTCH COeIHH:OWHe UX Boaorokd, Muapapbnuyeckoe
eAWMHCTEO peyHoro Haccefina, ofume, XOTH H pacupeaeneHHhle B NMPoOCT=
PAHCTEE 1 BpEeMEHH BOAHLIE PECYPChl, B3AWMHOE BIWTHUE OpPYT Ha Apy=—
ra BCeX 3/IeMEeHTOB KOoMmieKca Tpefylor COBMECTHOrO pelleHHs! TeXHOIO—
MHYEeCKHX 3ana4 C YRASKOH pasnoobpadHbix, a 4acro U NpPOTHBOPEeYHBLIX
rpeGoeaukit norpeGurenedt, PaammawoT ape pasaniHble no GopMynupobske
W CpeacTBaM peanu3aldl 3a0a4H YUpapleHu#s pedHbM GacceflHoMm: nep=
CHeKTHBHOE TUIaHHpOBaHWe paspHTHs GacceliHa ¥ ONEpATHBHOE YTIpARIS=—
Hue Bopgonorpetnenuem u poaopacmpeaeneuuenm, Hecwmorps wa pHeunee
paanuune ,o6e 3a0a4l TECHO CBA3aHL W B3aWMHO AOTOMISKT ApYr Apyra,
Kampas ua HUX OOMKHA pelrarsCa ang pcell cHcrembl M A8 COCTARIS-
OWKHX ee noacHeTem C yuerom uenelt ux QYHEUHCOHUpOBANHUS, C BhIgBIC-—
HHEM BOaMOMHOCTel ueneHaANpaRIeHHONO BIHSHHS HAa NpolecChl BOAOp&ac-
npeaenenna (ynpaeBneHus),

Kak Bce OConblude CHCTEML, BOAOXO3siCTBEHHAs CcuUcTema obnanaer
YeTKO BHIpameHHol uepapxnveckofl CONMOAYHHEHHOCThLIO, HanpuMep, a4
BOACXO3aHCTEEHHOIO KOMINIEKCa B uenoM ofmeKToM sABIfeTcH rojoBHol
Bonoaabop opocHTensHofl CHCTeMBl, KOTOpASR Ccama, pacnonaras Cerbid
MEeMXO3aACTREeNHBIX # BHYTPHXOSAACTBENHLIX KaHANOB, SBIHETCH CHCTEe—
Mot Gonee HUIKOIO pAaHra,

Taxum ofpaaoM, MOKHO BLASNMTE TOACHCTEMLl, NMpeiHasHaueHHble
ONf pelleHds [OKANLHLIX, OQHOUS/IEBLIX 2anadY ONTHMH3AaUHH: MEeIHOpPaTHR=
Hble, KOMMYHA/ILHOIO H MPOMBIINIEHHOINO BOAOCHAabMEeHHs, MApOY3nn C
KoMmekcoM BoaonorpeGuTenell u Bonononb3oBarenell, POOOXpaHHIHWA
Ans aKKyMynsuud nasoaxop, [loocucremubie 3agadMy TIOAYHHEHb! rapHol
UEeIH CUCTeMBl, M ONTHMH3AUNE BOOONOTPeGNeHUd ¥ BOAOPACTIPENEIeHUS
ANA OAHOUENeBONO HCNONB3IORPAHHS pPeaH3YeTcd 78 TOoro KoaWdecTrsa
BOAHEIX pPeCcYpCOB, KOTOpOe BLAENHercs NOACHCTeMe Ha NaHHbIl mirep-—
Ba/l BpeMeHH Hepe3 MonoBHoe coopyxexune cayxGoft ynpaeneuus Gac-
cefHOM, :

B macromuee Bpemsa paspaboraHbl MeTOAB H CPEACTEA ONTHMH3AUHK
OQHOUENEeRore HCHONLIOBAHHS BOOHBIX PeCYpCOB, B MACTHOCTH A/ Opo—
IWeHHs, OCYIWEeHHT H DeryIHpOBAHHS NABOIKOR,

Ipe TPOEKTHPOBAHHK H IKCIYATANHH OPOCHTENBLHEIX CHCTEM HCNOME=—
3YIOTCH MareMarHdecKkHe MeToibl, No3BOVHIUHE MPOBOOAWTE ONTHMHIALUHID
HCTIONBE30BAHHS BOOHBIX PECYPCOE Kak HA TIepCHeKTHBY, TAK H O0d TepHo—
OOB pererauuH, KOpPpeKTHpYS 3apaHee BLIODAHHYIO CTPATErHI0 B 34BHCH-
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MOCTH OT CKIANLIBAKWHXCH TPHPOAHEIX H MApoONorsdeckix ycnoeuwit, B
paGorax B.I. Kopanenko (19G5) u npyrux uccnenopareneit HIIOKOHbI
MeTonk! POPMAIHAOBAHHONC CONHCAHHA CTRYKTYPL ODOCHTEILHBLIX CHCTEM,
AaHBl MAaTreMarimdecCKHe mMooend Bolopacnpele/IeHud, onpenciiednl RPHTL‘—
pitit SHEKTHEHOCTH UCTIONL3OBANNS BOAHLIX PECYDCOB # CHOCOGH! ONTH—
MH3EUMH NPH NITSHHPOBAHHW PASBUTUS opowenus. Yxaaauuwe paborh
NO3BONKIT C CHCTEMHBIX NOSHMUNA COUEHHTh TMNAHHPYEMLIC BOOOXOISHCTBEH=-
HEIE MEPONPHATHH, BEIGpaTE CooTeBercTRyWUMR Mmaremaruueckufl anmapar
H HeobxoauMyo mupopnmatiio A8 CCYWECTRIeHNs YupapnieHus,

Menpite oCpeWoHL BONPOCE MATEMATHHECKOO MONETHPOBAHUS £ ¥ii=
DAIVICHHA npoueccamit ocymweuus. OcHoBoOl ans nogobSusiXx HechcaoBanuft
NOMKHBL MOCHYXuThL paborel C, ¢, Asepesitoba u 11, f, lNonyGapimo-
poli-Kounnoit. B obnacTi cHCTEMHOrNo MCCACOOBAHNA OCYUIHTE LITBIX
mesHopainit cnenyeT ormeTHTh pabdory BB, lllaGanopa (1973}, =B
KOTOPOH NpUBefeHnL! KAacCHPHMKAIMA MOIHOPOTHBHEIX OOBOKTOR, MAaTeMa-
THYECKHEe MOOenH peryiMpopailust Mmesmopaunit ana xaprodons Ha eBpo-— .
nelickoit Tepputropun CCCP,

Haufonee nonnoe orpaxeHue B orewecrpeHHoll nureparype wawnu
3agavn MareMarHHecKoro MoAenwpoBRaHMs AMHAMUKH CTOKa, Gophehl C
napooKamu M yYUpamTeHHs pycnoBbiMH npoueccamu, Bopoxpanwmmwa -
CCHOBHO@ CpOACTBO YUPAaRIeHHA B BOAOXO3aflCTBEHHHIX CHCTEMAX, H pad-
paboTEa MATEMATHHECKOTO OnHcanua me6oro TexHOMOTHMeCKOI'o npolec-
Ca, CRA3AHHONC C HCNONLIOBAHHEM BOOHBIX peCYRPCOB, NMpedyCMAaTPHBAET
HanMUYHEe MATeMATHYECKON MOIenH OuEaMHKH Bogoxparunuma, OcofeHuo
NOAPOGHO BOMPOCH! SKCTIIYATAUMH BOAOXPAHWIMW PACCMOTPCHEI C  TOMKH
IPEHHA THAPOOHEPTETHKH, TaK Kak NepBOHMMAIEHO Hanbomee Nomioe HC=
MONLIOBAHHE BONOXPAHHAWU OCYUECTEIR/IOCE HMEHHO B aTHX Uensux., Pas-
paboraHbl MEeTOAbl ONTHMHIAUHH PEeXMUMOB CpACOTKH H 3aNOTHEHHS BONO—
Xpanunum, TPHHUMTE YBASKH NMPOTHBOPEYMBLIX HHTEpocop norpelureneit,
Mpenoxethl HEKOTOpBIE IPHGMBbI OUEHKH YUlepOOR TIpH BO3IHHKHOBEHHW
NepHINTOR MO KOMHYECTBY # KA4ecTBY BOOHBIX PECYDCOB,

Bece aror maremaruueckuit anmapar MoXer GBITL © HEKOTODLIMH
KOPPEKTHBAMH WCNONL3OBaH A8 TNSHUPOBAHWA METHOPATHBEHOTO HCNONh-—
30BAHHA BOIOXPaH WML,

Kak yse yxaswipaloch paHee, BCE YNOMSHYTHE paboThl B OCHOBHOM
npeAHas’HavueHb! ANA pPellennd JOKANBHBLIX TMoACHCTEMEBIX aanav, OcCHOB-
HOE TIPOTHBOPEYME MeMay uelaMH CHCTEMEB B Ue/IOM H ee TOKanbHEIMEH
noAcCHCTEMaMH 3aK/MOYaercs B TOM, 4TO ONTrUManbHbl pexum pabGoTh
CHCTEMLl BOBCE HE O3HAYMACT ONTHMH3AUMK (YHKUMOHMDOBAHHSA BCEX ee
MEMEHTOB, T.€, 3a4acTyw AAA TIONYHeHHs ONTHMAIBHOrC pPelICHHA Heob—
XOOHMO HACTHYHOEC H [aMe NoaHoe YeMIeHHe HHTepecoB OTAeTLHBIX
YH48CTHHKOB KOMIIeKCca,

[TpenpapuTenslbie TpopaboTKH BONPOCOB MHOMOUENEBOr0 HCIONL3I0Ba—
HHf BOOHBLIX PEeCypCOE A1 peunoro Gacceflia wiM KOMIIEKCHBLIX T'HOpo—
Y3M0B C BOIOXPAHHIHUWIAMM Ha4WaThl B Tnoc/iegwne roasl, B paGorax
A.A. Becumkckore u coapropor (1973), U.B.Bycanaepa (1973,1974),
AM, Baoeuurr (1973), H.C, Kanauesa (1972, 1973) u pana apyrux
Hccneaoparenefl MPUEENEH:H OCHOBHEIE COOOpAMEHHS MO YBS3Ke HHTEDEw
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COB PA3NUYHLIX TI0 CNOCOLDY HCHOILIOBSHHA BOOHHX PECYPCOE KOMMOHEH=
TOB BOJlOX03RICTREHHOIO KOMINGKca, OOAHAKO HUKTO U3 aBTOpoR e Jop—
MYJTHRYCT 34044YH B NMOCTAHODBKE, UPUICAHOR OAMg MATEMATHUCOCKOID OlH=
caHHf. JTO CRADAOHO B [EPBYK OYEPSOL € ToM, YT0 Kaxabift KpyoHbLIR
Gaccoiim obllagae T WHOHBMAVAIRHBIME OCOOEHHOCTAMH, KOTODLIC NOMAHbI
pafiTi orpaHente s matTeMmaTmieckoff sopei, C apyroff CTOpOHMBl, MHO—
TOrpalHOCTE paceMarpHeaemoll npobnemu Tpefyver Co3naHHa KOMIJIEKCa
MATEMATHHECKHX ‘.Tﬂﬂﬂ.'il;'ﬁ, Kaslad H3 HUTEI]]I-IH. oluchinaeT 'Df.IHj’ H3 CTO=
pon obuell aanavu. Opun #3 aTux moaciiell yxe paspaborannl ¢ pasvolil
CTETICHBLI) QeTAMN3aUNH, ApyrHe OYAYT NONYHMEHE! B PCAyIbTaTEe HayUHBIX
Hoonenoeauu,

MATEMATHYECKOE MOIEMTHPOBAHME
H ONTHMHIAIMA NPOUECCOB
BOAMMIOTPERNTIEHHA W BOAOPACHPEAEITEHHA

Paccumorpus paxHedwne tpeboBaiHs, NPEeALABMIACMEIE K MATCMATH=
YECKHM MOOeinaM TeXHONOMHYEeCKHX TPouecCop OpOWEeHHS, OCYINGHHS M
perynmipoBaHis CTOKa B KOMIIeKcHolt bofoxoasficrerenuoll cucreme. Mo-
Aeny HOMMHBI QOCTATOMHO NOIHO OTPamarb BCE CTOPOHbl GYHKUHOHIPOBO—
HHA CHCTEMEI, ROCHPOHIBOAHTE MKOHIEC DBOSHMKaMmUUe P Hel CHTYaUuH,
BapbUPYH UCXOOHbIMA 3HaeHHAMH napaMerpon. BoamoiHOCTh Taxkoro
BAPDEHPOPAHHA Olpee/iserTcs HalWduenm B pogoxosaficreewHoll cucreme
coopy®euwt nng perynrmpoBanus pacxodop, ypoeuefl, noxasarenell xayecT=
Ba BOAbLI, T.€, OCYWECTRAAMUMX yTmpaBmenue, Kpome Toro, X 4ucay yi-
papieniit clienyer oTHeCTH OrpaHHMeHWEe BOAOTIOTPEeO/ICHHS B HATDSIKEH=
HBIR nepuoa,

Kaxnoe yunpamwlenHue NOMNKHO HAXOAWMTL OTpPaMEeHHe B Maremaruyeckoll
Mopenu upouecca, llenepas dyuKuUUs WIH HX COBOKYIIHOCTE CAYMAT /14
OUeHK! BHOpaHHLIX ynpamieHu#f, a NporpaMMa ONTHMH3IAUHH OCYUleCTR—
nger HanupasieHHbllt nepeGop AN AOCTHHEHHS ONTHUMANRHOR CcTpareriu,
Crpykrypa uenenocft dyHKuMH 3apHCHT OT XapaxkTepa Aalavu: [A SKCOMYaw
Tauponnoll 3anaun CYWECTBEHHLIC TOKA3aTENH OUCHKH — SKCINYATAaUHOH=
HBleé 3aTparbkl H YWepObl OT HEXBATKH BOAL! UpH ee AeduunTe; ANY TLIG=-
HOBOM = MOMHO BOCUONE3IOBATHLCH OUCHKAMH THNOROR METOAHKH onpenene=
HHA sxoHomuueckoll adderTHBHOCTH KATNTANBUBIX. BAGKEHHH, TpUMends
B KayecTpe KpUTepHs MUHHMYM TpPHBEAGHHBIX 3arpar.

AHanu3 u CcpaPHUTENBHAA oUeHKa peweHull, MPEMATLIX B TpouUecce
SKCTIIYyaAT AU BOAOXOIHIICTREHHEIX CHCTEM, NMO3BONaIoT O0OCHOBATE Mew
PonpHATHS MO MX pansHellwenmy paspurmio, [Ina oucuxu sdpexTHBRHOCTH
BogoxoaaftcTReHHEIX MeponpHuaTHi HeoOXOOMMO NPEABRSPHTENLHO IPOBECTH
MOoAeHpOBaHHEe CHTYauull, KOTophkié MOr'YT BOSHHKHYTE NPH UX peanisss
uHu., B crasu c aTHM coaganue aAaeKBATHLIX MareMariueckux wmopenef
fABgercH neppoovMepeaHol sapnavell cHCTeMHOro ananuaa,

OcuopHeME CHCTEMHBIME 3agadyaMi SBASIOTCH: onpeneneHue norpeb-
HOCTH B BONHLIX pecypcax CO CTOpPOHBI Bouonorpetureneffl w BORONONL~
3cBarened, MPOrHO3 KONMHYECTEA H KAYEeCTBA ROAHLIX PECYPCOR HA Kam-—
ABH WHTEepRAll YTpABIEHWS, Tepepacnpefe/nene pacnoiaraemMbiX pecyp-
COB TpH ClloXMHBIIEMCHa HIE NporHodupyemom aeduuure. B coormercrsin
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C H3NOoMEeHHbIM MOMHO BBABMUTE Mooenu, HeobSxoouMBIE Ons mepBooYeped—
HOI'O 3Talla CHCTeMHBIX HCCIeQoBaHuil,

1., Mogenu norpefHOCTH B OPOCHTENLUOH Boge AN PASNHYHBLIX HHTED-
BAMOB BPeMEeHH,

B a1ux 2apavax HCHONL3YIOTCH OAaHHBIE O CTRYKTYPE OpoliacMBIX [/10=-
manel, cocrape KyILTYP, BeIHHHHAX OPOCHTE/BLHBIX H MNOIHBHEIX HOPM,
COBROKYITHOCTH CIICHMHBLIHXCH H NPOTrHO3e MPeNcTOsMuHX THADOMEeTeopo o=
redeckux ycrnoeuit, Heofxonumo mnpenycmorpers moauduxanuu mopenei
715 ONEepaTHBHOIC YNPARJIEHHWA BOAOPACTpEeNeneHHeM U NepCneKTHBHOro
PA3BHTHHE oOpoweHus B Gacceline, 3anauy peckMa NMPOCTH B MaTeMaTH-—
qecKol peandaauuu, HO 08 HX peweHus rpefyercs Oonbloe KOMHYECT=—
BO OOCTOBEPHBLIX O8HHBIX,

2., Monens GHOKIMMATHHECKOH NOTpebHOCTH CEeNBCKOXO3ANCTBEHHBIX
KYIALTYP B OCYWHTEBHBIX MellHOpaUHAX,

Mcnoneayorcs pgaHHele 0 cocTase apeHasxdoll ceru, dase paspurus
pacrenuii, YPOBHAX IPYHTOBEIX BOA W METEOpPONOrdWYecKHe MpOorHoak,
[Myrs pewenus 3anaud yxasausl BB, llaGauosem (1973).

3. Mogens morpeGHOCTH B BOAE OCTANBHLIX NOML3OBATENEN BOIOXO=
agiiCTEEHHONO KOMINISKCa,

Heofxcounmbl CBEASHHMH O COCTAaBe BoaonorpedtuTenefi M BOONOTNIL30—
parenclt B npegenax peuHoro GacceltHa, CTPYKTYpEe NMpOH3BOACTBEHHBIX
MowrHocTell 1 xapaktepe rpefoBauufl, NpeobaBIAEMEIX K KOTHYECTBEY H
KaueCTBY BOOHEIX pecypcop. Maremarndeckas MOCTaHOBKA AHATOIMYHA
3ana4de 1, 1,

4, Mopenu mpordo23a K peryidpoBaHHa nmaBooKoBoro cCTOKA,

HMcxoauwie panubie: nonesHeil u Mepresili ofbem Kaxnoro BOAOXpa—
HHUAMWA CHCTEMbl, KPHBLIE OHHAMHYECKHX ODBEMOB, MAKCHMANLHBIH pac—
X0l 4Yepea TVIOTHHLI, T'HApPABIHYECKHE COMpPOTHENEeHUA pycen, KosdppuuueH-—
el duabTpaund, [na sxcnnyarauuouHo#t 3agauu aomxHel GeITh padpabora—
HEl AHCTIETHEepCKHEe Tpapuna cpaboTKH W 3aniHeHHd BoaoxpaHwndil, [Ina—
HOBAsS 3apada COCTOMT B BhiGope ONTHMATBHOIO COCTaBa M perynupyo-—
well eMKOCTH TPOEKTHpYEeMbIX BOHOXpaHuwiuuw, Ecnu ang nepcnekTHBRHOrO
MIAHHPOBAHWSA THOPONOrHYECKHEe naHHBIe HCNONE3YKTCH B BHAE KaTrerc—
puil ofecnedeHHOCTH, TO OUEPATHEHOE YlpapleHHe OCYUWEeCTRISeTCH Ha
oCHOBEe KOHEpeTHoN peanusauuu ruaporpadba B pacyeTHhIx CcrTBopax., Ma-—
TEMATHYECKHE METOObl A/l PeIeHHs 3anad paspaboTadHbl AOCTATOYHO
noapofHo, M COOTEETCTEYWUAS MOAenb MoweT ObiTk BhiDpata HCXOOH
U3 Tpefopauuit X TOMHOCTH MCXOOHBIX OAHHLIX ¥ pPE3YIbLTATOB.

5. lporHoa Konuuecrea M KadeCTBA BOOHEIX PECYpPCOB /i pPACHET=-
HEIX CTBOPOB HA Kawawil mepuoa ynpaelexnusd,

[lo mpuMeHgemMoMy MaTeMarHdecKomy annapary 3agada Giu3ka K
npearayweil, Pelwerne aTHX 3a0a4 CRA3AHO C MAKCHMAIREHBIMH 3aTpara-
MH MAaIWHHHOIO BpeMeHu H 2arpy3koft mamarn 3BM, Peaynbrarbl pacues
Ta NMpeacraensioT cobolf MporHo3 pacnonaraeMbix BOOHBIX pEﬂ}fEGDB no
BCEM KOHTPOIMPYEeMLIM CTEOpPAM B 3apaHee 3agaHHOM BPEMEHHOM [Ha=
nascse,

6., Mopens ouenx# ywepbop oT nefHUHMTA BOMHBIX PECYPCOB TO KOTH=
YeCTBEHHEIM H KA4YeCTBCHHBIM TIOKA3AaTelaM,
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B nepeqydCleHHbIX 3an0a4Yax ONAaHHLI BONMPOC OCBEUEH MEHEee MOApPOH-
HO, MeM ocranbhbie, Ouenxa sphexTHRHOCTH BONOXOIANRCTBEHHBIX MEpo-
ApHATHE HEMOCPEeACTBEHHO BHITEKAET U3 BO3MOXHOCTH OIEHKW CyMMAapHO-
o HapoOHOXO3gCTEeHHONO ywepba OT HEOOCTAaYM BOAL WIH e 3arpad—
HeHHS 018 BCex y4YacTHHKOR moaoxodgficrBeHHOrc kommniaekca, Hrobwml pe—
WHTEL 9TY 3anavy, HeoOXOAHMO TWAaTEeILHO TROoAHAIW3HpOBATE H O6OGUWHTE
nAHHBIE © BJAHAHHM BOOHOTO (aKTOpa HA TPOH3BOACTBO NMPOAYKUHH BCEMHM
OTPAC/ISMH HAPOAHOTO XO3MACTBA, HCOOMBE3YWUWHMH BOAHLIE pecypchl Gace
cefna,

7. Mopens onrHMHA3aLMM pexumMa padorhl BoaoxoasficTeeHHolt cHe-
TeMBl,

Jra MOleNb HCNONB3YET B KauecTBe WUCXOoOHBIX OAHHLIX pEedy/LTAaThH
peuens BCEeX NepeuuceHHblX 3ana4, Eciu yHeCTh CIOKHOCTE TEXHOIO=
rEdecKHX # SKoHOMW4eCKHX ceBalell memny sneMeHTaMmil CHCTeMBl, Sala—
4y MOMHO MPeACTABHTE TOMBKO B YIPOUIEHHOM BHAEe B KjacCe 3anaM /e
Hefmoro nporpammipopasus. Kpome Toro, xapaxkrep HCNOMB30OBAHHA BOd=—
HBIX PECYPCOB OTACGNBHLIMH BOAONOTPeGHTENAMH H BOAONONL3IOBATEN SIMH
He MO3BOJIAET BLIPA3HUTE HX TpeGobaHua B oauoll u Toit xe dopme (Ha=
npUMep, MaTepHanbHbIX 3arparax). [Nosromy Mogens ONTHMHSAUMH [OMK~
Ha GbITE ChHOpPMYIHPOBAHA KAK MHOIMOKpHTepHANLHAH 3anada OHHAMHYeC-
Koro mporpamvupoBandsd, [NpuHuummansusil nmooxon K pelleHH0 TAKHX
sanay 3anoxen B paborax Bofuyxka u Opuumuuuxkopa (Bofuyx, 1972,
1973; Boituyk, Cpuunuuxor, 1973),

Ofwas KOHUeNUHS MOCTPOCHHA MATeMAaTHYeCKHX mMoaenelt nna onuca-—
HHS H YTpapjeHWs npoueccaMu BogonorpelleHHs ¥ BoAoOpacHpeneneHus
COCTOHT B NOCTPOEHHH camoobydamuwuxcs mMareMarddecKux moapenef,
OcHoBhl coapanug moaeell puuamMipdecKoff afanraudd HSNOKEHH B TpY-
Aax no obwell TeopHH KHGepHeTHHMECKHX cHcreM, [lepBhié MOMBITKH MpH=—
MEHHTE ®TH MeTOObl K 3aladaM YNPAaRTeHHs BOAOXOo3sHCTBEeHHBIMH CHC=—
TeMamu genawrcs B Mucruryre kuGepueruxu AH YCCP,

[Nepeuncnexnnsie MaTeMaTHYeCKHe Moaend paboTal0oT COBMECTHO, NMpH=—
HeM s3anata ONTHMH3AIHMH MOMET MHONOKPATHO PEIATBECH C TOMOUILIO
OmHolt u TOR e MonenH, TIPH NOCJIENOBATE/ILHOM HAMEHEeHHH BXOOHLIX
napaMerpoe AJIA MONYYeHHs HawayHwel crparerdd ynpamieHus,

Taxem ofpasoM, peania3auMs MATEMATHYECKONO MOAENMHPOBAHHS W
onTEMHE3aIMA paboThl BogoxoasficTBeHHOR CHCTeMB! TPe0YIOT HHTEHCHBE=-
HOH 3arpyaku sanoMuHalouMX yCTpo#lcTB M BeicOKoro GuicTpopeficTens
BEMHCHUTENBbHOR CHCTeMbl, BeIGOPY TEeXHHYECKHX CpPeACTE A8 ONnTHMAanb-—
HOI'O yTpamleHHs BOIOXO3AHCTBEHHBIM KOMIUTEKCOM OOINKHa OpequecTBo-—
BaTk Oonbwas paGora To oueHKe obbpemor HeobGxoaumoRt wabopmauuum H
Bpemenu ee nonHOR nepepaboTkH B mpounecce BuiGopa Haunywwefl crpae- -
TerHH YhpasleHWsd, _

PaspaGorka maremarmieckux mopeneft ana uenefl yUpapleHws B BOA=—
HOM XxoagficTRe BeAeTCH OAHOBPEMEeHHO MHODMMH HAYYHO=HCCIEeAoBATEIb=—
CKHMH H NMpOeKTHRIMH oOpranudanusmu, fbexkrreHOCTE 3THX pabor B
SHAYMHTEILHOR CTENeHH 3ABHCHT OT NMPUMEHEeHHS eAHHLIX CHCTEeMHBIX H3bl-
KOB TporpaMMHUpOBaHHS, HCTIONBEIYEMBIX BHMHCIHTENLHBIME MAalMHAMH
rpersero nokonenus: POPTPAH; KOBO/JI, PIIT, [1/l=1. B atoMm cnyuae
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oTnajaeT HeohXONHMOCTE B [ACNONMHHTENLHON Nepepaborke mporpaMm mpH
nepexone or opuolt mapxi IBM K gpyrofi, yupowawTcs npouenyps CHc—
Tenmuoll YBA3KH COBOKYITHOCTH nporpamm. CTBIKOBKa MarTemarWHecKux
Mofeneil pasnuuHOre Ha3HadoHWs oLIerYaceTos URH HalHuYud eaHHoro
uHbPOPMALHOHHOIO XPAHWINULE, CONEPHAELETO OpPTaHia3onAHHLIC COBOKY =
HOCTH ucxonwolt unpopmaum,

HHOOPMATIHOHHOE OBECNEYEHHE

Peanuzaudg pcex 3anad, COCTARISK-UIMX MaTEMATINOCKO: ofbecrneyc-
HHE CHCTeMbl VIIpanleHHd BONOXOAHCTREHHBIM KoMINIEKCoM, Tpebyer
chopa 1 ChOEPpeMEeHHOH nepefadui SONBWOre KOMHecTna pasHooGpasHofl
nufopmamu: oneparuBroll, T.e, Tonyusemoll HENOCPEACTEEHHO NEpen oY=
peaHsM OUK/IOM YNpamieHus, W apxusuolt, cocromuedl U3 CpaRHHTEILHO
MElIeHHO MEeHfIUHXCH OaHHBIX © COCTaBe CHCTEMEl, CTPYKTYPE MEe/IHo—
parHEHBIX ODBEKTOB, HIBECTHLIX JABHCHMOCTAX, CBA3LIBAIOUMX OTAENLHEIC
napaMerps, H T.0.

CaHoTHHbLIE aandble oOLCOHHAIOTCA B MACCHEBI, Ka®OOMY HE KOTOPBIX
NpHCEAUBAETCH HAaIBaHHEe, HASHTHOHUHpYIOUWee ero copepmanue, Maccupn
WApOpMAUHA TIEpeHOCHTON Ha TeXHHYeCKHe HOCHTENH (MATHHUTHBIE JEHTHI,
AHCKH MW T.1.) W BRISEIBAIOTCH B ONEPATHBHYK namath SBM no mepe
HeobxoaumocTH, Enunoe cHcremHoe Xpanunmue uadopManuy uHaye Hadbl—
Baerca “Ganuxom panueix”, [lng ynoGerea panenefiwelt paGoTs © GaHKoM
AAHHBIX OOMKMHA OBITE NOCTpOeHa GaloBag KnaccHupuKauws OOLEKTOB
ONpefeImoliuX HX NMAapAMCeTPOB, NpHYeM Kawias KiacceuwbUKauuoHHas rpyli-
na HAXOOUT OTpaKeHHe B CHCTeMHOM HHDODMAUHOHHO=TOMCKOBOM H3BIKE,

Herxkaa knaccrpuKauns napaMeTpoR TOSBONFET OQICIHAYHO PellaTh
3anavi CHCTEMHOINO AHAIM3a B BOAHOM XO3HCTBE =~ COOTBETCTBHE pAace-

nonaraeMeix BONNLIX pecypcoB Tpebopauusn norpebuTeneft sa  Hu-
TEpPBAIl BpeMeHH, 3a KOTOpbifi BOSMOMHO NOIYHEHHE NOCTOBERHOID
MporHoa3a,

Peuwenue yrasawubixX sagnad tpebyer undopmauuy © HOPMATHBAX BOdo—
norpef/ieHls ¥ BOOOOTBEOEHHA, COCTARe KYNLTYD H OTBREOSHHBIX a8 HUX
naouwaned, OpoOCHTEIBHBIX W TIOMHEBHBIX HOpMAaX, NpPOrHO3aX CTOK& B pac—
YeTHEIX crBopax Gacceima, Kpome TOro, B GaHKe OAHHBIX AOTHHEI COOED—
HAaTLCH CBEASHHA © BOAOTOTREGNEHHHM H BHINYCKEe NPOOYKIHU 3a [peabi-
1ViulHe nepuoabl, HMTO AAET BOIMOKHOCTE ODOCHOBATE PA3BHTHE BOMNO-
eMKHX oTpacnell HaponHoro Xo3fHCTBA B TNpegenax baccefiHa,

[Tpu paspaGorke HHPOPMALHOHHOTO ODECNEYEHHS C/ASAYEeT MaKCHMaIb—
HO HCNOGILIOBATE CYWECTBYHUYH CHCTeMY WHPPOEKH W KOOHpPOBAHHEH
HAPOAHOXO3AHCTBEHHEIX OOLEKTOR B COOTBETCTBHK C TPeCOBAHMAMY YHH—
fukaEM BXOOHLIX M BHIXOOHBIX NOKYMEHTOB, TONYYaeMEIX B peaynLTaTe
ofpaforku Ha IBM. OcHopnas neHHocTek eluuoll wiubopmauwowHoll Gaswl
ang Kpymuoit memorpacnepoil nopoxossficTBennoll cuCcTeMEl, OGCNYKHRAKD=-
el OAHOBPEeMEHHO NMPOMBILIEHHOCTh, CETbCKOE XO3aiiCTBEO, KOMMYHAIb=
HOB XO3gHCTBO M T.., 3aKI0MaeTcHs B OGECTICHEHWH BCeX BOONOTPeti—
renell u Bopomonb3cBarenell monHolt M Baanmoyeasanuoll undbopmanuedt,
Heobxonnmolt ang addbexTHBHOrO YhpaBleHHs,
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O6cnyxubanie GaHKa AaHHbIX OCYWECTBAAETCHA cHCTemoll cepBHCHEIX
mporpaMsM Ans GopMHpOBaNis, NEpe3anHcH W pelaKTHpOBaHHA MAaCCHBOB,
KOPPEKTHPOBKH 3/IeMEHTOB HHpOpMAauWH, BEIDOPKH OTAENEHBIX TapaMerpoR
HAH HX YNopAdcoMeHHBIX COBOKYTHoCTel, BEIOAYHM HA TTeYarhk B BHAE N0=
EyMeHnra u T.n. YnobubiM nocHTenem wabopmauuu ois Sonbuwol cHCTeMmE,
Kaxoll apnaercs poaoxoasficrBenunill xommiexc pewdoro Gacceftua, swis=
IOTCHA MAarLdTHble OUCcKH, olnagamuuue Gonbuiol WHPODMAUHOHHOR EMKO-
CTBIC M OONYCKawlWHe BLICOKYH CKOPOCTE BhLIOODKH OAHHBIX,

Heaubonsuwas CnomHOCTE NpKH aKCiyarauud GaHKa AAHHBIX = B NO0Y=
YyeHHH omnepardpHOl MADOpPMAUHE O COCTOSHHUH BOOOXO3AHCTEEHHOIO KOM-—
TneKca, IiaBHbiM O6pa3oM,0 BENHMHHAX PaACXOAOB H ypobHelf B KOHTPO=
mupyemelx creopax, OTcyrcrBHe HeolXoaMMOre ODOpPYNOBAHHS, TO3BONHIO-—
Wero oCyWeCTHIsTs aBToMarniyecKuit cbop wHpopMaunH W nepegady ee
Mo KauanaM CBssH, B SHAMUTEONLHON CTenewn 3a0epwUBAET PaASBHTHE Me-—
TOAOB ONTHMANLHOIO YHpasleHus B BOOHOM Xoasilicree,

TEXHHYECKHE CPEJICTBA

Oner paspafoToK M BHEAPEHHS CHCTEM YNpap/leHus B Hawe# crpane
nokasan, 4ro HeofXoAMMO TapaniebLHO Pa3BHBATE TIOACHCTEMY MAaTeMa—
THYECKOr'c H WHPOpMALHOHHOIO ofecneveHns, A TAKWE MOACHCTEMY TeX=
HIMECKHX CpencTB, Ha KamMaoM 3Tane YTOYHAA H YBA3LIBAA HX B3aHMO=.
peftcrpie. TexuuyeckHe CpelcTBa O/If OCHAUWESHWS CHCTEM YUpaB/leHHs
NpPOSKTHPYIOTCA Ha Gale eauHBIX YHUPHUHPOBAHHBIX BEMHCIHTENBHEIX KOM—
moHenToB ACBT u EC*Pan”, xoTopwe B Haweid cTpaHe nollyqamwT BCe HOMb—
mee PACNPOCTPAHEHHE, AIperarHbill NMPUHUHT NOCTPOSHHA 9THX KOMIIOHEH-
TOB MO3BOIHET NPeAYyCMOTPETL TAKYK ApXHTeKTYPY CHCTeMDbI, KOTOPAS HAW-
Ny4ilHM obSpaaoM oTBedaeT CTPYRTYpe,00beMy H X8paKTepy MaTeMAaTHYeC—
Koroe M unpopmaunorHoro obecnevenuit.Onuum M3 paxmefluMx cBORCTB Co=
BPEMEHHEIX TeXHHYEeCKHX CpeicTB ABNAOTCH HX COBMECTHMOCTE ANS CHCTeM
©oGpaborku nHpopMaUHE B COTH HHOOPMALHOHHO=BE HHCTHTENMEHEIX UeHTPOB,

Heenenopauus, npopenentsie B 1972-1974 rr,, onpenenuny Heob=
XOAWMOCTE B HepapxHueckoll CTpyKTYpe YNpableHHs BOAOXO3SHCTBEHHbIM .
EoOMIIITeKCOM. Ha BepxHem ypopme HepapxuH pacnolaraercd chiyxba ympag—
neuns Bacceliwom (CYE), B ¢yuxuud Koropolt BXOOMT peweHHe sanad
BOOOpACTPES/eHHs MeXay MOACHCTeMAaMH pAa3UYHOre HasHaveHus, lleHr=
paneHele oucnerdepckue cnyxGe (11[]JC) noackucTeMm pellaoT 3agady pa—
OHOHAMBHOTC HCNONL3OBAHHA ® OXpaHbl BOOHEIX PECYPCOB B Upedenax
MEHOPATHBHEIX CHCTEM, CHCTEM BONCCHAOHMEHUS NPOMBILLUTEHHBEIX UEHT=-
POB, CBA3AHHBLIX C KPYNHbLIMH BojoaafopamMu ¥ BONOBEMYCKAMH B 3api-
HEee HamMeveHHLIX CTBOpax,

B cooreercreuM C OGLEMOM W XaPAKTEPOM 34084 Ha pPa3IHYHBIX
YPOBHEX ynparioHHs BeIGHPAKTCH TEexXHHYecKue cpeacrea ang cGopa,
npeobpasopatng, nepepaud, ofpaforTkH W BEAYM HHOOPMALUMH,

Arperarusill cnocof NOCTPOSHHS KOMIVIBKCA TEeXHHYECKHX CpPelcTs
TNO3BONAET HAPAUWHBATEL HX MOUWHOCTL NMO Mepe pacwwpeHus dyHxuaf
CooTpercreyouefl cnyxbn 63 CYWECTBEHHOMD H3MEeHeHHs NporpaMMHOro
obecneueHns,

"
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[peneapurencue ycraHoeneHo, uro ana CYE uenecoofipassio ncnone-—
30BaTh BhiuMcauTensHbift xomnmnexc EC=1050, ans LIC - EC=1020.

TexuuecKke BOIMOMHOCTH MalmwH EawHoR CepHH NONYCKAKT HX CThie
KOBKY C NUHWSMH CBA3H OIS HENoCPe[CTBeHHOIO BBoda WCXooHON wWHpop—
manun B IBM, muuys yorpoficTEa npeapapuTebHON NONMOTOBKH [8HHBIX,
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CPABHHUTETLHBIA CUCTEMHBLIA AHAJIM3 30OEKTHBHOCTH
MPUMEHAEMON TEXHHKH NMOJIUBA

B.M. 3ABIOPOJAHHA, B.I'. KOBANTEHKO

B HacToRuwee BpemMs CYUWECTBYET pPAA NMPeMIoMeHHd Mo BHeAPeHHIO HO-
BOH TeXHHEH OpOIIeHHs, pasa/mMyamoueics KaK no KosddHiMenTaM HCOOMNb=
30BAHHA BOOHBIX H 3eMeLHBIX pecYpCoB, TAK W MO SKOHOMHYECKHM MO-—
KasaTendamM,

TexHuka noymBa B KaxioM KOHKPETHOM cilydae BuIOHpaeTcs Ha oC-
HOBE AHAK3Aa YC/OBHA NPHMeHHMOCTH, KOTOpBIE ONpPeiefsioTCH COBO=
KYMHOCThI0 ONPAHHMEeHH): KIMMATHYEeCKHX, NOYBEHHLIX, penbedHblX, ria-
poreonoruyeckux, OHonmoruyeckux M XoasficrBenusx, Hayuenne texmuko-
DKOHOMHYECKHX MOoKazaTeneil pasiMyHsIX cnocobGoB NMOMHBA NMOKaakiBaeT,
qTO A GonbuMHCTBAE HA HEX YC/AOBHA NpHMeHEMOCTH copnanawT, Ca-
MBIl BEMOOHEN cnocof OKOHYATENLHO MOMHO BHIGPATH TONBKO HA OCHOBE
SKOHOMHYECKHX pacudeTos,

CywecTsywumMe Npeq/IOMeHHs [0 OUeHKe SKoHOMHueckoli sddekTHB-
HOCTH TeXHHKH NO/MBA COe/laHbl € TOYKH 3PeHHS AOCTIKEHHS BHYTpH-
XxoadlficTBenHoro apdexTa (NMonyyeHHe nNpoaoyKIMH NpH HAMMEHBUHX 34T-
paTax /MUl HA KOHKPETHO pacCMaTpHBaeMhIX ydacTkax semmm). Haxo-
Hell, CHHXeHHe ynenbHbLIX 3ATPaT NPOH3BOACTBA NMPOAYKUHH B OTAENE=
HBIX XoagfficTeaXx MoxeT GHITL HellefdecoobpasHbiM, eC/H 3TO CBSA3&AHO ©
yMeHoleHneM ofbema npowaBoacTea, Ecau npoaykimsa Ha OpyrHx ydYacT-—
Kax mm B apyrux XoasfcTBax nonyuaetcsa Gonee poporofi, To HA pac=-
CMaTpHBAEMOM Yy4HacTKe HeobOXOOHMO MPOMABOOHTEL € KaK MOMHO Goilb=
we, a He geweene, O6ume nHapoaHoxoaaficTBeHHble 3ATPATH B BKOHOMi=
9eCKOM pafoHe NMpH 9TOM YMeHbUIATCR.

Hs conocrapnenns shpeKTHBHOCTH NBYX BO3MOKHLIX B3aHMO3AMEHSE=
MBLIX crocofoB HA OAHOM H TOM Xe YHACTKe MNpPH HCNONL30BAHMH OOMHA=
KOBOT'O KOo/mi4ecTBA BOAHLIX pecypcoB V' ¥ MPOH3BOOCTEBA B SKOHOMHYEC=—
KOM pafioHe oqHHAKOBOrO KomHgecTBa npoaykime [1 MoxHO caenate Bbi-
Bon, 4To Gonee addexTHPHbIM Gyner TOT, ¥ KoToporo obwas cymma
SaTpaT npoHaBoacTBa B pailoHe oKa)eTcd MeHble .*E-.'i{ 521:
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roe S - obwas cyMMa PacYeTHHD NpPHBENeHHLIX 3ATPAT HA NPOH3BO-
CTEO NPOAYKUHH B BKOHOMHYecKoM pafioHe, py6/roa; M - opocurenuHas
HopMa 6pyrTo ¢ yderom KIIO rTexuuxu nomuea u Kl noasonsueit opo-
cuTenuHoll ceTH; V = ofkeM HCMONbayemblX HA pacCcMATPHBAEMOM YHACTKE
BOOAHLIX pecypcos, M /rop; ¢ = KOBPOHIMEHT FeMENLHOID HCMONLIOBA~
HUS; ¥ — ypoxaliHocTe KynsTypsl, n/ra; [l = nnanossit ofsem nponason-
cTBa NMPOAYKUHM B SKOHOMHYecKoM pafione, u/ron; 3 — yaensHsle pacueT-

Hbl@ 3ATpaThl npowapoacTea, pyd/ra B rom; 12,9 ~ HHOEKCH, COOT=-
BETCTEYIOUWHE MEepBOMY, BTOPOMY H 2TANOHHOMY cnocobam mnonuea, T.e.
v v
Il - § M

v o1 TREC Vo My, 2 1
= ==l 3ok 7304 * 3, @
Wy 9y N X T

npﬂuaaenn HeKoTophle rrpenﬁpﬁauﬂﬂuﬂﬂ. NoJIYyYHM COOTHOUWEeHHe CYyMMAap=—
HbIX SKOHOMHA B 3aTpaTaX MpH HOepexone HAa aHATH3IHpYeMble cnocofikl
MmoTHEA

B =By [ [ 2y g N, (3)
Mi\ds 95 72 4,71 Mald, v, 70 8,72

Opocutencaas uHopma OpyTTo saBHcHT oT Kl TexXHHKH nonHBa W
KI1 coorBercTBywmell monBoasmeil opocHTenbHOR CeTH,

M HEeTTO

M

t--_r-_,
aj

nng eTanoH"oro cnocofa NoMHBA:

M HeTTO

M,
2q Mg

rae M gorpo = OPOCHTENLHAS HOPMA CelbCKOXO3SHCTBEHHOH KylbTYph);
a = KIO Texmuxun nomiea; n - KIIO noapopswell opocuTensHoll ceTH.
Mnn

ay 7
;- MBL ; (4)
L B

IMonctapue (4) B pupawmenwe (3) ®m paspemme ofe "wacTH HepaBeH=-
crea HaV/M,(nmomans, koTopas opowanace Gsl 9TANOHHEIM crocoGom
NONMBA) , MOMYYHM COOTHOWEHHE YOEeNbHBIX NMokasaTesell SKOHOMHH B
aaTpaTdx:

anyf 1y 1 a 5. ¥
71 s N o 2 M2 23 __1_3 -
a ¢ 3 ¢y a 3 2
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Taxum ofipasoM, HaHBkTogHeRwel GygeT TeXHMKA NMONuBa, [pH KOTO-
poit

1
B g {—l 9 _1_3 =Mmax. (5)
@allg \ P9 ¥,

Bupaxemne (5) - nokasatens cpaBHMTenuHoll SKoHoMHYecKol Sbex-
THBBOCTH TeXHMKM OOMHBA, KOTOPHEN YHCMEHHO OTPAamaeT BEeIHYHHY SKo-
HOMHN B MPHBGOEHHLIX pacweTHeix sarparax (py6/ra s rom) npu nepe-
xoge oT HamGonee pacmpocTpaHeHHoro cnocofa nonwea, NMPHHATOrO 3a
gTaANloOH, HA HOBYW NMOMBHYI MM NOXMOEBANLHYK TeXHHKY,

3arparsl NPOHABOACTBA MO KAMAOMY H3 CpPABHHBAEMLIX cliocoGoB Mo—
MHBA CKIAOLIBAIOTCH M3 SA4TPaAT HA OCBOSHHe W SKCNAyATAUHIO 3eMITH
(3 }h MO/MBHYI0 TeXHHKY H NMpoBejcHHe MOMHBOB (3, ), cospaue u OK=
ml;.rﬂ'ramm QpocHuTensHol CHCTeME (3 :, mannueuue HeobXomMoro
ans pacceMatpHpaemMoll TeXHHKH r:cmuaa obreMa NNaHupoBOYMHLIX pabor
(3,,), CO9nMaHe M SKCMAYATAUMIO APEHAKHON CeTi {gnP}

3 = 3, + 35+ 3g + 3+ 3.11])‘ (&)

3aTpaTtsl HA celLCKOoXoasiicTBeHHOe OCBOEHHEe 3eMIH H ee 9KCniya=-
TAOM SABUCAT OT NPHPOOHLIX M Xos3fiicTBeHHBIX yc/ioBHil paccMATpHBA=
eMoro moadg, OnpenensioTcs OHW B peaylbTaTe KOHKPeTHOTO NpPOeKTHpO-
BAHHS!

'3.3- EHKH +.C3" {T':'

rae E, - nopmatuenert xospduument opHPeKTHBHOCTH KAMHTANLHBIX B/IO—
WeHufi; K~ ygenbHble KAMATAILHBIE BAOKEHHS B CeNbCKOXo3AlCTBeHHO®
ocBOEHHE 3emmi, pyG/ra; Ca - SKCTAYATAIMOHHBIE WaSOSPKKH MPOH3BOO=
crpa (BosnensiBaiMe cenbLCKOXOasAcTReHHON KyneTypsl Gea saTpar Ha
nojme), pyG/ra B rom.

3aTpaTH HA MNAHHPOBKY H ApPEHAX SABHCAT OT NPHPOAHLIX YCAOBHH,
BLIOpaEHOR TeXHHKH NOJHBA, A TAKKE YCTAHAB/MHBAIOTCH B MpouUecce Npo-
eKTHpPOBAHHS ,

Ypenwhue aaTparsl 1o OPOCHTEeNbHOW cHCTeMe B pacyeTe HA reKrap
opoumaeMoll naowWAAH NMPH paamHYHOR MOMHBHOR TeXHHKe ONpeaendioTCH
BenuuHHON ypencsHBIX pacdeTHHIX 3aTpaT HA 1 MY Bogbl M BemHuHHOMN
OpPOCHTENILHONR HOPMAbI:

i
' HETTO
3p = (B Ky + Cp) ——— (8)
n
e K, - :menb me EEHHTEJIDBI'[’DH{EH‘HH B CTPOMTE/ILCTBO OPOCHTEeNbLHON
CHCTeMbI, gﬁm - HAJepKKH SKCIUIyATALMH [0 OPOCHTeNbLHON CHC-

TemMe, pyt/M™ B t"nn.

Yaenekible SaTpaThl HA MOMHBHYIO TeXHHKY M NpoBeJeHHe [OMMBOB 3a=
BHCAT OT CTOMMOCTH TeXHHEM H CTPOMTENLCTBA COOTBETCTBYWOUlEH pac-—
npepemiTensioll ceTH KaAHANOB HA Noje, 2 TaKXe OT CTOMMOCTH SKCya-
TAME # cesoHHONl HACDYSKH Ha ACPEraT WIH KOMIVIeKT MoMBHOTO 060-
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pyooBauus, Benmuuwua cesoHHON HACDYSKH 3a4BHCHT OT TeXHHYECKHX oco-
GenHocTell ArperaTtTa MM MawHHbl, opouwlaeMoll KYnLTypsl, NPHPOAHO—KITH=
MATHYECKHX, MOYBeHHBIX W penbedublx yYcnoBMii nonml. [IponseoAnTeNlbe
HOCTE OOWOeBANBHLIX MAWHH ONpefenseTcd NOMHBHON HopMmolt B pacxonow
BoAbl, 3abupaeMol arperaToM, [IpoHaBOOMTENLHOCTL NMOMUBHEIX MAWHH
H KOMNIEKTOB PMHOKHX TpyDONPOBOOOE ACIHHA ONPenenaThed C y9eToM
NPpHHEHHMAaeMbIX OnA OAHHLIX YCMOBHAR NapaMeTpoB MOBEPXHOCTHOD MNOMH=

pa: amuEel Gopoan (monoc), BenruunLl cTpyH B 6OpPOSAY M BPeMEeHH NOMHBA:

nuf-lﬂ_4

®yac ™ . ( 9)
t

PO wy,. = YACOBaS NPOH3BONMTE/ILHOCTL arperara, ra/vyac; p - KO-
YeCTBO OOHOBpPEMEHHO MOMMBAaeMbX GOpO3N, ONpefeldAeMOe PacXoaom
arperata @ u BermiunHOll cTpyn B Gopoaoy g(n=Q/q ; & - wHpuHA Mem=-
nypamit, M; | = pekomeHayemas OnuMHa nonuBHol Gopoapger, M; ! - Bpe-
MH KAYecTBeHHOrO MonHBa, Yac.

Hanpimep, npu nomiee no Gopoapam caxapHoil ceexnsl (wHprHa
Mewaypamnit 0,6 M) Ha cpegHHX cyrmuHEKax ¥ yxmouaX | =0,01 peko-
MeHAYeMble SleMeHTh! TeXHHKH NoaHBa CclegywuHe: HHA NOJMHBHOH DBo-=
posasl [=175 m; pemuuuHa cTpyd B Gopoagy ¢= 0,25 a/c; Bpems nonHeBa
(=16 =,

B oTHX ycnoBMsX yacopas NMPOHSBOOMTENBHOCTE NEPEABMKHOTO IOMHE-
Horo arperara [1[TA-165 (pacxoa 165 n/c):

165 0, 6:175:10~4
Wyap = =0, 433 ra/u.
0, 2516

CyToyHas NMpOH3BOAHTENLHOCTEL arperata npi KosdduiMeHTe HCNoNb-
20BaHisa paGodero BpeMeHH cyTok kgyr=0,8:

mm_.r*r':ﬁ’qauﬁny-r +24=0,4330,8 . 24 = 8,31 ra/cyr.

IMpy Mexnonmuerom nepuoge T=12 cyT ¥ cesoHHOM KoapbHUMEHTE HC—
none3oBanus pabouero spemenn k.,=0,85 ceaonnan marpyaka Ha arperar

= - 1.' = = EE ra.

Q0 chT"‘ﬂEST 8, 310, 85-12

Ynensuste aaTpaTs HA opolleHMe NPH CTAIMOHADHLIX cHoTeMmax (aom-
AepaHHe, MOANOYBEeNHLIE YBIAXHUTENM, KaNenuHoe opouweHHe) ompeness-
IOTCH HX CTOHMOCTBIO H BEIHYHHON MMIOUWAAH, HA KOTOPOH OHH MOCTpPOeHH,
He3aBHCHMO OT ocobDeHHocTell opowaeMoH KyJILTYpP:E ® TNOnd,

Hanowennaa MeTOOHKA CPABHHTENGHON ONEHKH SKOHOMHuecKoil ahdex-
THBHOCTH TEXHHKH [O/MHEA MO3BONAET COMNOCTABHTH BCE BOAMOXKHBIE K
NPUMEHEHMO B KOHKPeTHRIX yCAOoBHAX crocobfbl nmomMea H BRIGpATHL HAHBEI-
rogHefiuEill ¢ gapogHOXOaAHCTEBEHHON TOYKH apennd. [IpH ToM B KagecTt-
BE KpHTepHS ONTHMAJLHOCTH NPHHAT MHHHMYM pACHeTHLIX SaTpaT Ha

BEMOIHEHHE MaHA NPOH3BOACTBa CeNbCKoXoasiicTBeHHol nmpoaykiMe B
SKOHOMHYEeCKoM paftole,
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Ecmi Bce BoamomHble BaauMo3aMeHdeMmble crnocobbl MOMHBA CpABHH-
paTh C OAHUM M TeM e BTAJ0OHOM, TO NonyueHHsle noxaasatemu (5)
6yayT CconoctraBHMBI Mexay coboil H, cnefoBaTensHO, AHATHINUpYeMLle
cnocobbl ¥ TEXHHKY MOMHMBA MOMHO MPOPAHMHPOBATE B MOPHAOKEe HX Ha—
poaHoxoaaficTeenuot appeKTHBHOCTH,

IMopoGuslll anamus Guin MpoBeaeH NPEMEHUTENLHO K yonoBuaM Kupris-
ckoft CCP,

AHaumMa MoKasaln, YTO HH OAMH K3 CYWeCTByowHx crnocoboB nonuea
He MOWEeT GhITh pPeKOMEHOOBAH B KAaYecTBe HAHBLToaHelwero Ana o-
GLIX NMPHPOOHLIX, KIHMAaTHYECKHMX M xoasitcTeeHHbx ycnopitl, Kampomy
KOHKPETHOMY COYETAHHI YCAOBHA cooTBeTcTByeT cBoil cnocof nonusa,
ofecreinpaownii NPOUIBOACTRO MPOAYKINME NPH HAHMMEHLUHMX 3ATPATAX,
Tam, roe TpeGyworca GonbuMe 3aTpaThl HA OCBOEHHEe H SKCIIIYATAIMIO
semimit, Gofee abdexTuBHON OyneT TeXHMKA NOMEBA, MO3BOJSIOWAS TOMHEE
HCMONIBAOBATL 3eMITI0 H MAKCHMAIIBHO MOBLICHTEH ypOXAHHOCTHL Boage-
nNEEAEMEBIX KynnTyp. OOHako, ecnH opoCHTe/NLHAS CHCTeMa NOporas, SKo-
HOMHEYECKH UefecoobGpasHo MoliTH Ha TaKyw ke MOMHBHY TeXHHKY, NOS-
BONSWIY SKOHOMHO PACXOAOBATHL BOAY, HCMONLIOBATE e anst Gonuwed
WIoWAgH ¥ nonyyuTs GonbWwe cefbcKoXoagicTBeHHoR mpoaykimu, Y aenu-
Hble 3ATPATH! HA eOHHKLY NPOAYKLMH NMpH 9TOM yMeHoWwaTces, B ycmoBmax
CNIOKHOT'O penbeda uan OMACHOCTH NMOOHATHA YPOBHA CpYHTOBEX BOoa (wro
OPHBOMMT K aaconeHHw ¥ sabonayupauuio) Gonee sbdekTHBHLIME SBASIOT=
cf cnocobbl MomHBA, MR KOTOPHIX HE WMeeT SHAYEHHS MIAHWPOBKA MO/,



ABTOMATH3ALIMA COCTABJIEHHA
CHCTEMHBIX TJIAHOB BOIOOPACIIPEOEJIEHHMA

B.J. WABAJIHH, B.I'. KOBAJIEHKO, B.3. MEPEHKOB

[MpoGnena HCNONE30BAHHE BOAHBIX PECYpPCOB Q1A OPOWEHHS CKITalbl=
BHETCH M3 CleayluMx 3agau: 3abop BoAbk U3 HCTOYHHKOBE OpPOWIEHHS,
TPAHCTIOPTHPOBAHHE MO MEXXO3gHCTBEeHHBIM KaHajawm, pacnpeeleHue
Memay XoagiicTBamu H BHYTPH Xo2#f#CTE, T.€. OTAENbHbIMH MOIaMH |
KynbTypamu, COBOKYIHOCTE 9THX 3anad obopmigercsd B BHAE IVIAHOB BO=
OONOIL30RAHRS, ABRIMIOWKXCA OCHOBROH oneparupHOro ynpae/leHWd BOOOpPAC-
npeaeneHienM Ha OpPOCHTeIBLHEIX CHCTeMAax H BolONWIE30BAHHA B Xoaal—
CcCTBax,

XoagiiCTBEHHBIE TI/IAHLI BOAONONL3OBAHHS — HEOThEeMIeMas 4YacTb Npo—
H3BOACTBEHHEIX THIAHOB X03#a#CTB, OHH paspaGarTeHBalTCH B COOTBETCTBHH
C KOMINIEKCOM AarpoTexHHdecKHx meponpuarsHil,

CocTarieuue BHFTPI[}EQEHﬂﬂTBEHHQI‘ﬂ nnada BOOOTIONL3OBAHHA SB/THE Te=
Ccs Tpyooemkol onepanuell, rpebyoueit obpaGoTEH CHedYyHOUEre HCXCOOHC—
ro mMmarepuana: tpebGyemble pacxoibl BOABl W PEeXMHMBI 22 MNOOANYH, MEeM-—
NOJINBHBIE TIEpHOAOL] ﬂﬁpﬂﬁl}l‘lﬂ[ nocebBoB, 3a0aHH"E MO NMWIHEY CENRCEKOXO=—
SANCTBEHHEX KY/ILTYD HA Kaxaou cepooCOopoTHOM moae, YyY4acTHe B Nno—
nepoAYecKod Gpurane,

CnoxHoCTE # 6O/bLlIHE 3aTparhl BpemMeHHd Ha obpabGoTKY 3ITCrO Mmare—
pHana NpERoOaaT K TOMY, YTO A4 NMOHCKA CNTHMANLHOTO TJ&HA HE TOME—
KO He paspalbaThIBAKTCH er'c BApHAHTEH/, HO HacTo BMECTO AeTalLHBIX
EMEroAHEIX TAHOB COCTABRIAETCH OAHH = YTNPOWEHHBH CpPeAHeMHOMG—

e THHIL,

XoaaficTBEOHHBIE TNaHbl BOOOTIONLA0BAHHA — OCHOBA A1 COCTAB/IeHHSA
CHCTeMHEIX MAaHoe Boacpacnpencnenud. Taxum ofpaacm oNpene/ssoTCH
pasmMepk! NMOTephE BOALI HA (UIBTPAUNID B MEeXXO3alCTREHHBIX KaHajlax
BONOXpAHH/IHUIAX, 3ATeM YCTAHABMHBAKTCH BEIUUHHEl AeXKalHBIX pacxXo—
0OB B T'ONOBAX MATHCTPANBHEIX H OAPYIHX MeMX03gHCTBOHHBEIX Kaua/loB,
HA Y3MOBBIX THAPOTEXHHHECKWX COOpYyWeHWHsx, MHApOMeTpHHMecKHX Tocrax
H OPYIHX NYHKTAaX XKOHTPOALHCOIC Y4YETa BOALl, Ha KaHanax, Uoay4anuEx
BOAY H2 CKBAMWH BEPTHKANLHOMC ApPEHAaNAa H KONIeKTOpHO-ApeHamHol
CeTd, ¥ HACOCHEIX CTaHuuil, B TOMKAX BLIAENA ROOLI H3 MeMXoaflicTReH-
HO CeTH B XO3AACTBEHHLIE KaHA/LI H B rOJIOBAX XO3SHCTBEHHLIX KaHAa=
0B, HMEOUHX CaMOCTOgTelkHEIe BOO03aBopLl KA HCTOYHHKOB Opo—
HreHHd,

Cucremurilt niaH gpngerTcs peayNLTaTOM GONBLONG H KPOTOTIHECOTO
TPYAS8 KOMIEKTHEA KBANUQHIHPOBAHHBIX CTeUHanucToB. [Transl, coCrap-
NeHHEe 3a 'MecHll A0 Hauana NOAHBOB, yTBepaalorca pafioHusimi (ropon-

CKHMH) HCNOIKOMEaMH H pecnyGiIHKaHCKHUME MHHHCTEPCTBAMHE MelHopa—
UHH H BOOHOrO XoagHcrea,
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Ho B camomM Hauane peanuaaud STHX MI8HOB OGLIYHO YCTAHABIHBA-—
eTCcH, 4TOo PAKTHUECKHE peMHMEl PACXONOB B HCTOMHHEAX OpOLIeHMd, &
raKXe MEeTeOponorHuYecKHe, THAporeoioryyecKue, Xo3sficTreeHHble H Npo—
yye YCNOBHS B CHCTEME CYWECTBEeHHO OTMHYAITCH OT CPeHUX, NPHHATHIX
npH TIaHHPOBAHIH, Mo Mepe yTOYMEHMA TPOrHO30E BOAHOCTH HCTOYHHKOB
u poaonorpebieHus B xoaglicreax Tpebyercs NOoCNeAcoBATENLHAR ONEPATHE~
Hasg KoppexTHpoBkKa nnauop, [lng nepepacdera rnnaHa noNL30BATECH Tpa—
AHOBECHHLME MEeTonamMi nNaHHpoRaHus Bpemenn Her, [losTOomMy nocne cor—
macoBaHis C YTBEepHAABUIHMK NnaH opraiamMi BCS KOpPPeKTHpPOBKAE M/aHa
OCYWECTBAAETCA AMCNETYEPOM CHCTEMbI, OT ONbiTA W HHXeHepHON HHTYH-
[ KOTOPOre 3ABHCHT NPABHALHOCTE KOPPEKTHPOBKH H ONTHMAILHOCTH HC=
NONB30BAHMS BONO3EMENIBHLIX pecypcoB cHceTembl, [IpH oTOM Name MO
POTORMEHHLIE OUCTEeTYEephl HE MOYT YYEeCThE BCEno MHOroobpasus daxro-
pOB, BIHAWUIKX HA ONTHMAILHOCTL HCTMONBLAODAHHE PECYPCOB CHCTEMBI,
Orciofaa HedadbemHbl OWHUGKH H KAK UX CNeQcTBHE - NOTepH OPOCHTebHON
BOALIL, 3800 1aYHBAHHE ¥ JaCONeHHE 3eMenb, CHINKEeHHe ypoxallHOCTH KYNbTYpR
H SKOHOMHYeCKCH apheKTHPHOCTH CeNbCKOXOARACTEeHHOrO [IPOH3BONCTRA,

Bce roapacraiowkit aedHUHT BOAHBIX pecypcop B paloHax pasBHTHS
opollaeMoro 3emiene/ing, NOClefoPare/ibHOE OTHOCHTENLHOE YCIOKHEHHE
H YAOpOXAaHHE HCTIONEIOBAHHA ACNOMHHTENLHBIX pPECYpPCoBR TPeGYIOT HaMe=
HEHHA MeTONOR MIaHWpPOBAHUS BOACpAaCNpEene/eHHE # ONEPATHBHOMND YTpabB-—
MeHls OPOCHTE/EHLIME CHCTeMaMH. 3TO BoaMOxmo Ha Ga3e HCTIONBIOB&—
HHS COBpPEMEHHLIX METONOBR MATeMATHHECKOrO nporpamMupoeanus, 2BM,
CpeacTB ABTOMATHKHM W TelemMexXauH#kH ¥ NO3BONAET He TONLKO YNPOCTHTH
(¥CKOpUTE ¥ ABRTOMATH3HPOBATL) NPOUECC TMIAHHpOBAHMSA, HO W H3MEHMTL
ero xauecreeHHo. OTKpHBAKOILASCH TMPH 3TOM BO3MOKHOCTE ydera Gonee
wHpoKoR ucxonuolt wubopmauuu (IABHCHMOCTE BIAMAHME orpasdwvenuit opo-—
WeHHS OTAenbHLIX KYALTYD B AepHUHTHLIe nepHonk Ha HX YpowalHocTb
n wameneuus KII[l xawamos OT pacxoooB B HHX ¥ T,M,), COKpauweHue
BpEeMeHH pacHeTOBR TIAHHPORAHHS MO3BO/ISIOT pACCYMTHIEATE Gonee Tou-
HBle IWIAHE], PACCMATPHBATE HX BAPHAHTHE ¥ BLICHpATHL ANg peanu3aiuy
B Kaxaoom roay TonbKo Haupmroawefmwpe, [lo mepe YToYHEeHHS CHTYAUHH
B CHCTEMe B npouecce ee sKCmiyarauud (HameHewwe pacHerHol BoaHoc—
TH HCTOYHUKOE, PACYETHONO BOAONOTPEeGIcHHS, aBapUM M T.0.) KOoppek-—
THPOBKY pe&anayeMoro mnjiaHa MOKHO OCYWEeCTH/IATh TNepepacueTonm,
OTHICKHBAY Kamibil paa onruMalbioe peleHue,

PasapaborKka HOBLIX METONOE CTPOTHX M HETPYOOeMEHX DACHCTOB ONTH=—
MANLHOMC BOAOpACTIPEAENIeHHA Bamua LA COBRDIIEHCTERORAHHA DKCUNTYa—
TAUKH OpOCHTE/NLHBIX CHCTEM M uUX KoHCTpyRuuft, [Npe npoexTHpoOBAHHM
PEKCHCTPYKUHH OpOCHTENBHEIX CHCTEM TaKHEe MeTodbl NMOMOTYT Oolipede=
THTE onTHMANBHBLIE PEXHMbI BOQOPACIHpPEN&TeHHS H COOTBETCTBYIUIHE pPe=
HKHMBEl paGorh! BCeX FHAPOYAIOR B YCIOBHAX PEaTbHO BO3IMOMHBbIX cnryaJ
uMft Gyoyweit skenayaranmu (sKCTpesManbHble 3HEUEHUS BOOHOCTH HMCTOY-
HHKOB, BononoTpeGnenls, CTPYKTYpa nocepos # T.0. ), [aHHue o peaip-
HO BO3MOMHBIX B 3KCNAyarauru pexugmax paborkl r#dpoy3fioB SBIHIOTCSH
OCHOBHON ucxonuolt uubopmaupel ang MPOSKTHPOBAHHS ONTHMANLHbLIX
Tdoporexmideckux coopyxeuuit, embopa CpeicTP ABTOMATHEH H TeleMe—
XaHHKE YTpapionnd COOpYMEeHuaMi B cucTemofl B uenom, '
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[na peweHns 3anad MISHHPOBAHHA ONTHMAMTLHOTO BOQOpACTpEleneHHs
npeqioKeHa C/leayouas SKOHOMHUKO=MATeMarmdeckas Mogens, Boanoxo=
agficTReHHBIR "ol pas3bupaeTcd HA OTOENnbHbIe NepHoab! (NETHOAHEBKH,
nexanbl WIH MECHubl), B TeHYeHHe KOTOPBIX = OT oiHofl mepecrpofiku CHC—
TeMbl K OpYrofl = Habmonaercs NMOCTOSHCTBO PACXOAoB BoaonorpebuTensd.
Ana Kaxporo nepHoaga pacxodbl B HCTOYHWKAX OpoweHHs W TpeGopaHHda
norpeburenedl genqOTCH 3a0aHHBIMH, JanaHHBIMHE HA HaYAl0 roga ABIgS=
OTCH ¥ 3anackl BOAbl B BOOOXpaHWAHUIIAX cHCTembl, Mower ObiTh yKa3aH
xKoHeuHsillt ofbeM BOOOXpAHMAHU, C KOTOPhLIM HeoOXOOHMO 3aKOHYHTE
UMK peryaHpoBanusd.

Bonoxpauuniua XapakTepH3ylTCs MaKCHMAaNbHBIM 4 nonelHbiM obbe—
wmom (W u KIA (5), a xamasill Kanan — UPONYCKHOR CnioCoGHO-

max’
cTEO (g ), KNO (9,pay) TPH MaKCHMANEHOM DACXOAE HOMEPOM

§ max
KaHala § W HOMEepamH Y37oB [, j, K3 KOTOPHIX BOAa mocrynaer B AaHHbH
Kauan,

Ha ocuope oTHX NaHHBIX 019 KaXOOro yana COCTAaBNGeTCHd YpapHeHHe
HepA3pPLIBHOCTH, B KOTOPOM CyMMa BXOAMIHX PACXOAOB AOMKHA PABHATE—
ca cymMme norpeSngemMoro pacxona B Yane M BBIXOAAUHX M3 HEro pac—
XOnoB, YPABHEHHS HepAa3pLIBHOCTH MMenT cnenywowu Bua:
ans HCTOYHHKOB

> - Qg (1)

ONnA pacnpefeiTensHLIX y3/10B

EE-'III 7;'5";'5 ‘ff‘_kqs e D; [2]

5

ans norpeturenel

: Ty 4, 3

=Q.; 3
fslk =h qs Qk’ t :I

oS BOAOXPAHKTHUL
= y = :
i ek Mg r.:_k g+ M9y = qp =0 (4)

rae g - pacxoa BoAbl B KaHane; fg = KTl kauana; Q) = pacxon
anunrpaﬁnauuﬁ (nonoxuTensHoe YHCNO y norpebHrens, oTpHUATENb-
HOE Yy HCTOYHHKA M paBHOe HY/IIC HA pacTpenenuremsHoM yane); ! =
NMpOAOIKHTE/ILHOCTE TlepHoaa,

Pafora Xaxaoro BONOXPAHW/IHWIIA WMHTHpyercs B mopenu paGoroft
purTHEHEIX Kananoe, Onwu xanan ofecneuwpaer CpaboTKy BCEro BOIO=
XpaHWIHIla 3a8 TepHod pacXoaoMm q-H-H" /t,a npyro#t xaman C HMeTHBIM
HOMEPOM HMHTHpPYET NMOCTYIVICHHE BCH'J.H pacxonom gp=Wg/t, rAe “"
W}, = obremnl BOOkl B BOAOXpaAHWIHMUIE B HAYane ¥ B KOHUE MepHona nn-.
orpercreedto, [lpe arom ndy~dy = pacxon nomnycka BoAbl H3 BONOXD 8-

Humua B cucremy, n — KT sonoxpauunuuma,
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Ha pacxogos B KaHanax HalaraloTrcs OrpaHudenus

0< g, € Ggmaxs O € 45 € dsmax (5)

KTl paforaiomux xamanos onpepensiorca no dopmyne Oddenrennena

m
n - r ¥
{q-'qmax]m (6)

rnem=1/4 1 1 ong pHYTpHXO3ANCTBEHHBIX W MEMXO3AHCTBEHHBIX CHC-
TéM COOTBETCTBEHHO,

Pacxon BOOb BOAOXpSHW/IHUIA B TedeHHe PACCMATPHEAEMOrO TepHona
fOMieH coBnanars ¢ pacxopom (yderom KII[l Bonoxpamunuuwa), oraapae—
MBIM BONOXpanunHuwem B ciaeayiouef nexage. 3To YBASLIBAET BCE NeKa-
bl B OHHYIO CHCTemMmYy, pellleHHe KOoTopolt aBromMarHuecku obecrequpaer
COTNACOBAHHE peXHWMa HCTOYHHKOB C pemMmaMi cpaloTKu BOOOXpaHHIWU
H BoponoTpebaeHuen B TedeHHe BCEro BereTalHoHHOrO nepuona.

B nonyuennoft cucreme (1)=(5) ypapuenult wmedipme, yem mnepemMeH-
HBIX, TIO3TOMY OHa WMeeT GecuHC/leHHoe MHOMecTso peweHuft, [lns ua-
XOWEHH Haunyduwero (ONTHMANLHONO) U3 HUX BBEleHa ueepas QYHK=
MHS: MHEHHMYM CYMMLI I'OIOBBIX H3AEPHEK 3KCIIIYarauHH opocHTensHON
cucTeMbl W yuepSa oT orpadibeHuit opolweHHs NpH aedUUHTe BOALI

E'CEES i min! [T]

rpe CS = xoodduumenth uenepcl QyHKUHHM, COOTBETCTBYKWHE YOEIbLHBIM
HanepxKaM sKcnayarauun aAeficTBYOWNX KaHa/loPp CHCTEMbl WIH YASNbHLIM
yuepbam “rommeHcaumn” AedHuTa BoAbl H3 (HUKTHRHLIX KAHANOB,

Mpr onpeaenenuu ywepGa y Kawaooro norpebHreids yC/IOBHO noapa—
3yMEBaeTCs HAINYHEe HeCKONbKHX (PHKTHBHEIX KAHAIOR, B KOTOPLIX HENOC—
raouas poga “KoMmeHcHpyerca® 1O UeHe yanensHoro ywepba 3a eguHu-
oy neduuura, PUKTHBHLIE KaHATE WMEKOT OrPaHHYEHHBIE NPONYCKHBIE CNo—
COGHOCTH M pasHble UeHb! yaensHoro yulepGa, HTO NOIBONAET YyHECTh
wenuHelHocTs aapucHMocTe!t ywepGa or rayGuHbl AeduUHTA,

[ns pacuera kosdduurenrTop nenesoff GyHKUMM, NOSIBOMAKOWHX TIaHH=
poBaTH BOAOpACTpEAe/leHHe Ha MHHHMYM CYyMMapHOro yulepta, paspabo=
Tana crneuMaTtbHas mMeroauka., Ha ocHome oOGpaGOTEH HMEKUWHXCH IKCTe=
PHMEHTANBHEIX AAHHBIX TPHMEHHTENEHO K YC/IOBHSM Cpenuelt Aauu onpe=
geneHsl UX OpPHEHTHPOBOYUHBEIE YHC/IEHHBIE 3HAYEHHS.

Onuaxo, Bapeipys cnocobamu 3ananns xoodduuwenros ¢yHKUHOHANS,
MOMHO OCYUIECTBHTEL PACHYET N/aHA BOAOPACTIPEAENeHHA H Ha OCHOBE ApY-
rux NpHHOHNOB, TaK, eClM MPHHATHL yesbuble ywepOn y BCex morpebu--
renelt onunakopwmu (wampumep,C o =1), To peanmayerca pacHer nia-
HA BOQOpACTpeeNeHHd, TIPH KOTOPOM MHHHMHIHPYWTCH HEeNpoHSBOAHTElb—
HBIE@ MOTEpH BOAbB HA OPOCHTENLHOH CHCTeMe.

B HacTOsulee BpeMs TpPHSHAHHEI MPHHUAT MEeXXO03afiCTBEHHOrO BOAO-
pacrnpefenenus — MPoNopuHOHATEHOE pacTpede/eHie BOOHLIX pecypcos,
npu XoTopoMm B BoaooGecnedeHHsbie MEPHOAL H IOab Kaxpoe xoasficTRO
nonyvaeTrT JanlaAHHpOBAHHOE KONMHYECTBO BOOB, & B nedHluTHEIE TIePHOMAL
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MOCTYTUIEHHE BOALI B KaXnoe xo3afcTpo COXKpauaercs MPOTOPUHOHAMBHO
obmeMy CHHMEHUIO pacxofa Boikl B CUCTeMe,

Pacuer miana pooopacnpeleNeHda MOXHO NMPoOH3BECTH NHo STOMY TpHH=
uniy, eCiu NpHHATE CIIeAyKUyK 3aBHCHMOCTE uUe/leBol QYHKuMM or pac=
XonoB PHKTHBHBIX KA&HAOB:

- v THFL B

rae g = pacxon PUKTHBHOrO Kauana, Nojalollere BOAY | =MY MOTPeGHe
remo; Q; — morpebuocTi i -ro norpeburens.

lNokasarens CTeneHH N AABHCHT OT TOMHOCTH € = |€;/Q; - & .»*‘QJ Iy »
C KOTOpO# NOMKHO OCYWECTBAATLE f MPOMOPUHOHA TLHOE BOAOPACTIpe de neHue:

n :]nﬂiminlffp I‘;g}

rae p; = KIlIl cucrembl xananoe, COENUHAKRWHX {-ro norpeburens c

HCTOYHHKOM OpouleHid,
ArmmpokcHMaNHga HenuHelHOR 3aBHCHMOCTH Be/MdHHB! yuepba OT ray=

OuHbl fedruuTE KYCOYHO-MHHERHON QYHKIWH BBeeHHeM Y KaMAOro noTpe-
GuTena no HeCKONLKY QMKTHBHEIX KAHANOB C OrpaHMuMeHHOl npomyckHOf
CHOCOGHOCTRI0 H PasHBIMH BelmdMHAME YOEJsHOro yuepba noaBonger
MpH peuwleHHH Safa4d pacdeTa NVaHa BoAopacnpeaencHus Ha IBM ucnone=
aopate apbexTHBHBIE MeTOOLl pacieTa,

3apaua pacueTa maHa BOAOpAcHpele/leHHS MMeeT OfHY OCOBEeHHOCTS,
Beruncnenne KII[ xananop w B ofimem cnydae yoencHelX ywepSop mo—
*eT GelITh OCYWEcCTBIeHO, 8CiH HaBeCTHH! pacxonbl B KAHAMAX NO BCeM
nepuonaM, Ho ana pelueHus sapauum pacHeTa IMiaHa BOOOpacnpefe/leHHs
HeoGxoaumo ssanue KT kananos u ynenwHelx ymepGos, [TosTomy npeg=—
naraeTcs NMpouaBOAUTE pacdYeT HTEePAUHOHHBLIM MEeTOMOM, MpH STOM Ong
onpeneneiua Kl xananor w ynenvHbix yimepboB MCHOML3YIOTCH pPACXO=
Owl, NOMY'MeHHble HA npeasAymell uTepauwu, a Ha nepeofl wrepauww KIO
KaHanop asamenmoTcd Hx Kl npu maxcHmansHom pacxone, pacxodbl Xe
PUKTHBHEX KAHATIOB MPHHEHMAIOTCHA PABHEME Hymio, PacueT NOBTOPAESTCH OO0 Tex
nop, NoKa NBa [MocnenoBaATENLHEX PelleHHd He COBIMAaAYT C 3anaHHo# TOHMHOCTEIO.

Ho muOMecTBO BCex TOYeKk, YNOBNeTBOPSOINNX (YHKUHOHA/NBHEIM Orpa=
HIMEHHAM 3a084Hl pacdeTa IaHa ONTHMANILHOIC BOAOpAacnpefe/leHHs, He
BBEINYKIO, H NMOSTOMY ueneBas (yHKuus 9Tofl 3agadw Ha AONYCTHMOM MHO=
HMeCTBE MOMET HMEeTh He OOWH JIOKANLHBIN MIHEMYM.

Takas cHTyauus MOMeT BOSHMKHYThL, €CIH B KaKOh-nuG0o TouKe EE )
HA rpaHuile OONYCTHMOrO MHOMecTBa, o6ycnopneHHOro (yHKIHOHANGHBIMH
OorpaHideHusaMHE Sanaqu, KkpaapaTHunas dopma

Mg ®Ag (10)
OTPHUATENLHO OnmpenereHas
ol *
aF "ﬁl = Fle*) = const. (11)
dg; dq; @y

3peck F = uenemas dyuxuusgy ¢; = 7;q7 n; — KI[ cucTenmsl Kananos,
COe[MHMOWMX | =0 NMOTpeGHTeNA ¢ MCTOMHHKOM; ¢; = PACXOA B | =M Ka-
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Hame; g; — pacxon QHKTHBHOMO KaHana, nojaowero BOAY [=MY noTpeGH-—
Tenw; lj“ - pACXO0fl B HCTOYHHKE;

2 Ma®Y d2d; - deé . \3
i W 5” F(g*) Ej./(i ,8;j— cmapon Kpouekepa;
']gf'"?gi' EQH df?fi dq ;

]
Ag; =88y

Coornomedus (10) u (11) onpepensioT He TOMLKO YCNOBMS, ITpH
KOTOpbIX UeneBas PYHKUHMS MOMET HMETbh MHOMECTBO JIOKANLHLIX MUHMH=
MYMOB, HO ¥ YC/OBU#, KO8 UTepalHMOHHAN NpOUEeNYPe NO3BOMAET OTLIC—
KaTb MWL OOMH M3 HUX,

Opnaxo B STOM CAYYae NpH SaMeHe OTNHJMANLHOM pelleHHs mobbiM
AOMYCTHMBIM, HAXOOMAUUMCH HA rpanune BLIGPAHHOT'O MHOMECTBA, HIMe—
Henne uenesolt dyHxwm (Mpu yCnoBKK ee BLMYKIOCTH) He MpeBbIwAaeT a %

=

Qi Ui
Zni = %% npu “:',?_ -2Q, <0,
Mimax = 7imin Wy l
a = »100 1 Q; (12)
Nimin max ! npu | §— | -2 Q“ - 0

i

roe L?l- - norpebGHoCcTh |=ro noTpebuTensd,

Tag, npum =1/4 ( m = nokasarens crenenu B dopmyne Opbenren—
nena), n=0,7; & =1; a=12%.

Ecnu ¢* = OTHOCHTENBHAR NMOrpelHOCTL ONpefelleHHs pacxoaoB B
HCTO4YHHKe, noTpebHocTefl nmorpebureneit w-KII[ cuctem kananoB, TO OT-
HOCHTeNLHad NOrpewHoCcTsL Onpeae/eHls ueneBoli dywxuwn GyneT

AR e | Qi -
oo\ n i (13)

IMpn ¢* =5% ata ownbka GyneT He meHee 1 5%,

Taxum obGpasom, ecnu 3apa4a uMeeT eAHHCTBeHHBIE MHHHMYM, KOTO—
phifi aangeTca ranobansHbinM, TO NMpHEMEeHEeHHe HTEpPAUHOHHOR npoueayphl
MOABONAET NONY4HThL ONTHMAaNLHOE pellenue, Ecnu xe sapada uMmeeT He
OOMH MHHHMYM, TO B pedyneTaTe MOMXeT ObiTh HANNEH OOMH HA JIOKANb=
Hbix MHHEMYMOB H, TAK KAK B 9TOM Cydae BO3MOMNHA 3aMeHa ONTHMAMb—
HOT'O peleHus MobGkiM OONYCTHMEIM Ha “OyHKUHOHANBLHOR" TpaHWle 0=
nycTuMoro muomecTsa, owdbka e 6yHNeT npeBbNUATE OWHGKH, OGyCnOB=
TeHHOR MorpeuHOCTAMHE B OnMpedeleHHH HCXOAHLIX AAHHLIX.

Mocnemnee xapaxkTepHOo ana cnyyaes, xorga npboe nepepacnpenene—
HHEe BOAbLl MeXAy noTpebHTensMH Mano BAHAET Ha yuwepb oT HepgononHea
¥ A0S HAXOMAeHUS OONYCTHMOD peleHHS MOMHO HCMOoNns30BaTH oGOl
MPHENMN BOAOpacnpence/icHHaA: 3anady Ha MHEHEMYM yuepboB MOXHO 38—
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MeHHTL aanadefl pacudeTa nnaHa BoaopacnpefeleHud, TPH KOTOpoM MHHEME=
SNPYIOTCH HeNpOHSBOAHTENLHLIC NMOTEepPH BONBl, WIH HCNONL30OBATH NpPHH-
KM MPONOPUHOHANLHOrO BOAOpPACTpEnencHus.

DKOHOMHKO=MaTeMATHHeCKAH MOOeNb ODOCHOBAHUSA CXEMbl H OCHOB=
HEIX NMAPAMETPOB OPOCHTENLHON CHCTeMbI OCHOBLIBAETCH HA SKOHOMHMKO-—
MaTeMaTieckolt Mooenn NMNaHvpoBaHHA BogopacrpefeneHus,

[ls KawAoro ysna opocHTe/ILHOH CHCTeMbl COCTABIISETCH ypABHeHHe He
pA3pLIBHOCTH, B KOTOPOM CYMM& BXOQSIUHX PACXOMAOB AONNNA PABHATLCH
cymme nortpeGagemblx Ha Yane H BbIXOASMEX H3 Hero pacxonos,

[l HAXOMICHHA HAHAYHWero pelleHdd B KadecTBe neneBoll (yHKuuH
npHHHMAaeTCH

& 3”{\{” =2 Fl*ql - I'I:li.l"l. {14}
rae 3. —yAentHble NpUBeleHHbe SATPATE! Ha CTPOMTENLCTBO H IKCIUIya=
Taumio * § =ro0 y4acTka KaHana; (;; — COOTBeTCTBYOIIHe PaCXOdbl; ;=
yie/nLHEle NPHBeAeHHLIE 3ATPATH SAMEHMOWErD BAPHAHTA NPOH3BOACTEA
ToOll e CeNbCKOXO3ANCTBEHHON NMpOOYKIIWH,

3anaya NNAHHPOBAHHSA BOAOPACHPEAENCHHA OTNMHAeTCH OT 3ajaqu 060-—
CHOBAHHSE CXeMEl H OCHOBHLIX NMApAMEeTpPOB OPOCHTEeNBHOH CHCTeMbl TeM,
4TO B NOCNeaHeM Cclyiae NPHXOAHTCH YYHTHIBATE 34TpaThl Ha CTPOHTE/lb=
CTBO H SKCIUIYATAUHIO S/1eMeHTOB OpPOCHTEeNsHOH CcHCTeMbl, & B Ka4ecTBe
yiepbop YYHTLIBATHL SATPATH SaMEHAKIero npoWaBOACTRA.

Taxmv obpason, NpeanoXMeHHAA SKOHOMHKO=MATEMATHMEeCKas MOOenlb
MIAHHPOBAHWS BOAOpacHpede/leHH MOMeT HCMOILACBATLCA WIS ONTHMH3A-
IIHH CXeM ¥ OCHOBHLIX MapaMeéTpoB OPOCHTEeNLHOR CHCTeMbl BBeleHHeM
ynensHLIX 3aTpaT.

3aTparsl Ha CTPOMTENLETBO H SKCNAYATAUHIO YYACTKA KaHana, a8 Tak=—
we ero KM spnsmiorTed dyHxumsMH pacxonos, OSTOMY Npefiaraercs
pacHeT NPOM3BOOHTE WTEPAUHMOHHBIM METOOOM, INpH KOTOpPOM ANf onpene—
NeHHsE 9THX NMapaMeTpoB HCMONL3YITCH pacxofbl, NMOMy4YeHHbLIE HA Npefbl=
ayme# wTepanwH,

[MpennoxexHslft WTepalHOHHLIA MeTON OnpefeneHHd YAeNbHBIX saTpaT
Ha CTPOMTe/NLOTBO M SKCIUIYATANMI YHACTKA KAHANA AB/ISeTCH MOopupHKa—
nueft metona Banmickoro (Xeoms, 1967) u obecnewupaeT nonydeHHe
MPABHALHONO sHaYeHHs neneBod (QYHKUHH MOCNeOOBATENbLHLIM pelleHHEeM
paga npubMoKeHHBIX saned ¢ aWHelHoft uenesoit dynxumef,

B mayane mpoeKTHPOBAHHS, MCXOAA X Tonorpadmieckux ycnosm#, Om-
pefenseTcs camas ofuas cxema paCnOIOMeHHs BOAOXpPaHHMHI, AOMYCTH=
MbIX Tpacte xapanopB ¥ poamowubix Bx KI1[L EpmicTReHHbIM YCTIOBHEM BEITO-
YeHHS B 9Ty cxeMy kaxkofl-nufo Tpacckl WK BApHAHTA ee CTPOHTeNLCT-
BA 9B9eTCH HX TexXHHYecKad OCYIEeCTBHMOCTh.

[na onpepenexus momapell OpoWIeHHA HA KaXOOM MACCHBE, pacxonos
B HCTOMHHKAX, 3ab6HpaemMEBIX Ha OpowWeHHe, eMKEOCTell BONOXPaHHIIHIL, ITPO-
nyckHeIx crnocobHocTefl Kawxndro Kapana peuaeTcsd 3afadia coracoba—
HHSA DPEXHMOB CTOKA C pexamMami BogonoTpebnenus ANS BCeX HCTOYHHEOB
opowenus, B peayneTaTe onpefenmoTca ONTHMANLHOE IUAHOBOE PACIIOMNO-
»eHHe opocHTensHofi cuctemel u ee KIU1, Ecim mponyckHas cnocoGHOCTE
KAKOTO=HG0O Ha BApDHAHTOB KaHANOE paBHa HYMO, TO HeoOXOOAMMOCTL B
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HEM OTCYTCTBYET H CTPOHTe/bHAA €ro CTOHMOCTL TOxe Oyner pabuna
HYIO,

PacyeTHrle 3aTpaThl CeLCKOXO3ANCTRBeHHONO OCBOCHHS 3eMells BK/In-—
YaiTCd B 3aTpaThl HA& CTPOHTE/LCTBO YJYACTKOB KAHAMOB, K KOTODLIM
NpEMBIKAIT 9TH semiu, [IpH NMpoeKTHPOBAHHH PEKOHCTPYKUHH OpPOCHTENb=—
HOft cHCTeMbl O OCBOEHHBIX 3EMellb 3ATpaThl paBHb! Hymw. Ecnn npe-—
AYCMATPHBAETCH MEPEyYCTPORCTBO WM NMepexoa HA HOBYIO TeXHHKY Opo—
weHnda, TO OHE OTAWYHBI OT HYNA,

Ha ocHoBe pacCMOTPEHHBIX SKOHOMHKO=MATEeMATHYECKHX Mopenell pas=
paboTaibl AArOpHTMBI H CHCTembl mporpamm IBM “M=222"% pna pacye-
TOB IJIAHOB BOAOpACTpeAeNeHHd N0 JAAAHHOMY NPUHIHNY, 8 TAKXe Aanro-
PHTMBI H DporpamMmbl TeXHHKO=SKOHOMHYECKOr O OOOCHOBAHHA CXeM H OC—
HOBHbLIX MAPAMETPOB OPOCHTE/BHBIX CHCTEM NPHMEHHTE/NLHO K 3amadam

CXeMHOMo NpoeKTHPOBAHHS,

= JlluTepaTypa

Xennu [1x, Hemmeitnoe u nimHamMuweckoe nporpaMmuposanue, M., "Mup”, 1967,
K o ~ i 1



ABTOMATH3HPOBAHHAA CHCTEMA
IKOHOMHYECKHX PACYETOB
MEJTMOPATHBHBIX W CEJILCKOXO03AACTBEHHBIX OBFLEKTOB

B.H. HBAHEHKO, B.I'. KOBANEHKO, B3, MEPEHKOR

B aascywmipeix pafioHax oCHOBHEIM noTpebHTe/leM BOMHLIX pecypcoB
ApMAeTcE opoulaemoe aemnenemie. Bonee 90% Bcex BOMHBIX pecypcoB
p Cpenpelt A3ud U0eT Ha OPOWEHHEe CENBCKOXOASIACTBEHHBIX YTOMMH.

OcBOeHHe HOBLIX, NPHIMOMHLIX IS CE/LCKOXOAANCTBEHHONG HCMOAB30~—
pamus, semeis TpebyeT NONOJHUTENLHLIX HCTOYHHKOB OpouleHHd, ITO
cpi3ano ¢ GOoONMBUHMH KATUTANBHBIMHE BAOKEHWSMH B PEKOHCTPYRUHID CYy-
WOCTRYWUHX OPOCHTE/LHLIX CHCTEM H CTPOHTONIBLCTBO HOBLIX BOAOXOAAR—
cTpeHHEHX obwexTon. B aTUX ycloBHSX Sanada SKOHOMHMECKON OUEHKH
addexTHBHOCTH KANMWTAIBLHEIX BAOWeHHA cTaHOBMTCH ocofo AKTYAIRHOMH.

OnRaKO CyILeCTRYIie MeTolkl IKOHOMHYeCKol oueHkid adferTHBHOCTH
KANUTAMLHLIX BAOKeHUl B MeMHOpPATHRHBIE ¥ Ce/ILCKOXO3fdcTBReHHbIe O0Db-
exThl ofnapalT uensM pagom HenoctrarkosB. OCHOBHEIE H3 HEX!

1. Kaxnuift 3 ofnexTOBR pACHONAraeTcHd B HKOHOMHYECKOM pafoHe
¥ HAXOMMTCH B TeCHOH CBH3M C ApYyrHMH ODBeKTAaMH, HO OLSHUBAETCH
no ceoeMy cobcTBeHHOMY NpoussofcTey Ges ydera pimuanus Ha addex-
THBHOCTL NpYT'HX CMexHLIX O6LeKToB ¥ perxona (cucTembl) B UEJOM H
NePCNeKTHEHLIX HAPOAHOXO3ANCTBEHHLIX NIIAHOB PA3BUTHA perHoHa.

2. Jxonomuueckas shhexTupHocTs obwexTOoBR onpepensderca bea yue—
Ta obecnewcHHOCTH (HAORMHOCTH) MX CeIBCKOXOARHCTBEHHO'C NpONs—
BOACTEA W pPErHOHA B UENOM,

3. Cywecreennbil HegocTarok B onenxe sfexTusHocTH OGBEKTOR -
cyGrexTHBHaM (OTCYTCTRHE euHOf MOTOOMKM) B oNpefe/ieHWH HX nepc—
MeXTHBHLIX NPOM3BOACTBEHHLIX MOKasaTenefl: ypoxafiHocTH, cebecTou-
MOCTH NMPOOYKUEH H T.I.

B pesynbTaTe NOSRIMOTCH CepbesHble NPOCYeTh! B OueHKE a(deKTHB-
HOCTH 06BLEKTOB.

Hampumep, ecim, onexupas sddexTHBHOCTL OpOWENHA BLICOKOMOPHBLIX
cenokocos b Kupruacko#t CCP, He yuWTEIBATE, 4TO pecny(iHKa cneuuna—
MUSHPYESTCH N0 NPOHABOACTEY MHBOTHOBOMMECKOH NpoOyKUHH, NOMyHaeTcH
PLIBOA O HeahbDEeKTHBHOCTHE STHUX MepoNpusTHA, Tak K8k OHM Tpebyior
GONBIIUX KANMWTAMLHLX Bhoenu, OoHaxo NPOHIBONOCTBO KOPMOB HA Bbi-
COKOr'OpHbIX CEHOKOCAaX NO3BOMWT B AOJUHHHX pafonax BO3NE/LIBATE
Gonee ueHHble KYJALTYpH, CleloBaTenkHo, GyayT nojyueHbl ACNO/HUTe/lb-
Hele OoXoOb!, WHBIMU CiloBAMH, NMOMHLIA CHCTEMHHIH yueT BCEeX atbdberToB
OT OpOLIeHHS CEHOKOCOB B pecinyGmuKe MOKA3LIBAST, ¥TO 3TH MEeponpHsd-

THS B OCHOBHOM 3((eKTHBHLIL
MeTomwka CTpOrofl oneHkH sxoHoMuuecxkofi addexTHBHOCTH Me/Hopa—

THBHBIX ¥ CONMBCKOXOASHCTBENHEIX MepONpHATHA, YHHTHIBAOIAR YKAJEHHLIO
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He QOCTAaTHE, ABRNGeTCH CAOMHOR, OOHAKO pﬂEpEﬁDTKﬂ ClIellHa/IEHEIX MOTE—

MaTHYHECKUX Moaeneh ¥ npumenedue 3BM nmoamronsioT CHMIUTE TpYyHOEM-
KOCTER pacCHMeTOB, ChOellaB Hx OOCTYNHBIMH 0N OonepariBHOrC aHanlud3aa
abbexTHBHOCTH OOBEKTOB ¥ HX 3JEeMENTOB B Npouecce nNpoeETHpOBRAHUSA

H SKCNEepPTHALI,

B npeanarasemoit paSore chenaHa nonsiTka pas3paboTKH TAKHX MO—
nenei,

Yrobkl ONeHHTE BelTHMHHY TNPHPOCTa NPOOYKUWH, OTHOCHMYK Ha Woche-
ayemelil ofBbeKT, C YHeTOM NepevHCneHHLIX Benue TpeGopamufl, neobxonu-—
MO 3H&TH MAKCHMANLHLIE BOAMOKMHOCTH CYULECTEYKILOND MpoB3BOACTBA
¥ MPOH3BOACTRA C HWCNOJL2OBAHHEM NpPOEKTHPyeMoro meponpuatTHa. Pas-
HOCThL MemOy HHMH COCTABMT NONONHUTENIEHLIR NMPHpOCT NPOOYKUWY, Bhla-
BAHHLIE Y4HacTHEM B MpOMAROACTREe HOBOrO obwenTta. [lne onpegeneHusd
cpapHETenLHOR addexTuBROCTH npoekTHpyemoro ofvexTa mReobxomumo
3HATL PKOHOMHID B pacCHeTHBIX 3aTpaTaXx Ha MpPOH3BOACTBO TOTO Xe Mak—
CHMAIMEBEHO BO3MOMHOINO COBOKYNHOrO NPOUyKTa 3a CHeT HCNOoIL30BAHHS
Hopore obObexra. [lokasarenem ero cpapHuTensHofl addexTuBHOCTH
ABSETCH OTHOWEeHHe 3Toll SKOHOMHHM K cOGCTBeHHLIM 3aTpaTam
obwexTa,

Cnepoparensio, oDOCHOBAHHE HOBLIX ME/THOPATHEHLIX OGBEKTOB CBO-—
OMTCH K PEIlIEHHI0 TpeX OCHOBHEIX 3anad4:

. Onpenenenve MaxCHMA/ILHOrO NpoHABOACTBa OBBEKTAMH NPOUIE00-
cmaennoil Ga3s~" B COOTBETCTBHH C NMPHHATOR Ha NepPCnexKTHEY CTRYKTY-
paft niaHa pa3PUTHR cellLbCKOro XoasficTea,

Il, Cocrapnenue onTuUMaILHOR CXeMbl pasMelleHHA MAKCHMAILHOIO
NPOUABOACTBA CEIBCKOXO3ARCTBEHHOA NMPOMyKUWH, MOJMYyHeHHOro B 3ana-
ye |, na ofvexrax pacuupennoi npoussodcmsenn ok ﬁdswg, ofecneyupa—
el MUHAMYM pAacHYeTHBIX JATparT.

Il . Onpenenenue MaxCHMAILHOMO NMPOM3BOACTBA OOBEKTAMH paCkM-
pennof mpoussoocméennodl fass B COOTBETCTBHM C NPUHATOHR Ha Nepcner-—
TUBY CTPYKTYpOH niana pasBUTHA Ce/LCKOro Xo3sHcTsea,

[TpouMsBOACTBO NMPOOYKUHH CBA3AHO C PACXOOCBAHWEM pPa3/IHYHLIX BH—
HoB pecypcoB: ynobGpenui, CebLXO3TeXHHKHW, BOOLI, 3emiH u Op. Orpa-
HUYEHUS ITHX pecypCoOB BIHHIOT HA NPOU3BOACTBO CENLCKOXO3AHCTBEHHOR
npoaykowd. OnTHMAaNLHOS WCNOJILIOBAHEE HX MO3BOAET YBEIHYHTL ee
peixon. [pe sToM Oo/mpkHO cobmonaTecs onpefelleHHOE COOTHOWEHHE MeX-—
Oy pasiH4YHLIME BHOAMH MPOOYKUWH, KOTOpOe, KaKk NpaBw/io, uayuaeTcs H
YCTaHABTHBASTCH IIAHUPYUHME OpraHamH,

YuyuThiBas HANOMEHHBIE BhIe COODpAKEHUS, SKOHOMHKO-MaTEeMATHYEC—
KYI0O MOMAens [Mf onpeneieHus MAKCHMALHOIO NMpomasoacrea (Maxchn-
MaNbHO HANPAMEHHOE COCTONHHE CHCTEeMbl MeHOpATHRHLIX oDnexToB) .
MOMHO cPOpMYHPOBATE cllelyllmMM obpasow.

o nMpouapoAcTBeHHOR Gasofl NOHUMAaeTCH COBOKYIHOCTL, COCTOMMAN H3
CYWEeCTEY©OIINX ¥ HOBBIX OGLEKTOB, HAMEYEHHBIX K OCYUWECTBIEHHIO B
pacyeTHOM roay.

2llon pacuwpensoti NPOUIROACTREHHOH Ga’0f MOHUMAETCH NpeXHAS Ga-—
aa, NONONHeHHAS MPoeKTUpYyeMbiM O0BEKTOM.
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Haftti BexTop X (MHTEHCHBHOCTE HCNO/LIOBAHWS OGBexTOR) M WHCHO
A Taxue, WTO BLHIIOJHAKTCH YCJIAOBHS

1 1

Alf‘i' < B, (1)
2

4""'11 X - L‘LB].JL = Hl' [2]

H obecneyupBaeTCH
A - Max. (4)

3peck .-!,,1 = MATpHLA yOelIbHLIX 3IATPAaT, BKIOYaEeMLIX B pacyeT orpa—
HUYEHHBLIX pecypcos M8 MPOUABOHOCTREHHOA Ga3kl peruoHa; Bl - BEKTOP
pecypcos; A — MaTpHla ylelLbHOH NMpoUsBOONTELEOCTH (ypomaiinocTH)
OBGBLEKTOB NpOHABOACTEEHHON 6a3k; Bl' BEKTOp—N/aH NpoUaBoACTRA
pas3/li4yHLIX BHOOB CElbCKOXO3IARCTEEHHON NpOoOyKLUHH; E‘-El- nnaHvpye-
MBIl BEKTOpP-MPUPOCT OTAe/bHEIX BHAOB npoayxuuy; Dy - pexTop Tex-—
HHYECKH OOMycTHMO! HHTEHCUBHOCTH HCNO/E30PaHUA OOBEKTOR.

Kpome Toro, mo peaymuraram pewenus safauyn | MOMHO BLIMUCTHTE
CYMMY pacYeTHBIX 3aTpaT NpOHaBOACTBA (31= fr'l.l'; Cl-- BEKTOP
y DeNbHBIX pacyeTHeIX aarpar). Ecmw A| = peuwenue sapaqu I, To mak-
CHMAJ/ILHEIE BO3MOMHOCTH CHCTeMbl 00mexTOB npouspoacTBeHHOR Basn

52 ] E]. + ﬁBlll.

Peuwenue aanayu II MOMHO DCYUHIECTEHTE C NOMOIIEBER CT[E-H.FI’U[I]'EH
ASKOHOMHEKO-MATEMATHYSCKOR MOOeNTH.
Hafttu pexTop Y Takofl, ¥TO BLINOMHAWTCH YCHOBHA

2
Alz}*'{B i (5)
21’ AByi; (6)
Mgt = RHIAT *+ By
0g Yg 02 (7)

# ofecneyupaeTcs
3y = C2Y -+ min, (8)
I g
rnoe A,},EE,A:_DT]’ - TO Xe, 9TO H APE.A1,D1,R B 38—
nave lpo c yuerom npoexrupyemoro ofvexTta; Cg = BEKTOp YhemuHLIX
pAcYeTHLIX 3&TparT.

Ecmi nopulit o6neKT no ceOMM noxasarTensM Myuwe oOBEKTOB NpOHa—
BONCTBEHHON 6a3bl, TO yacTb MPOMSBOACTBA NPOMYKUHH NEpexolHT Ha
HOBLIf OOBexT W 2aTpaThl no cecTeme noHwxawTcs. O6pasyeTca aKoHo-
MU B aarparax npouaponctea (3)- 39). Ee orHowenwme x cobcTeen—
HbIM 3aTpaTaM o0bexTa — Nokazaresn ero cpaBHETeNLHOH a(bexTHBHOCTH
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3anaua Il dopmymupyercs ananorwumo |, wo nna pacumpennoft Ga-
ast Y
Hafttu sextop Y W uMcno A Taxue, YTO BLIIOJHAKTCH YC/IOBHS

1 2
r’lg‘]f' <B , (9)
2
ALY - AByA = By, (10)
0<Y <D, (1)

B obecrneyuBaeTcH

A -+ max, (12)

roe AB, — BexTop NpHpOCTA NMPOAYKUWH, ONpefe/seMsiil NpoeKTOM.

Tak me, xak ¥ B samave |, nocne pewenns sapnauu [l perucnsercs
CYMMA pACYETHLIX 3aTpar f33 =i_"2 Y), xoropas wueobxonuma 118 Onpe—
peneHus ApyrEX TeXHUKO—2KOHOMUNeCKHX noxkaszarteneft obwexta. Ecmm
Ao = pewenuwe aapauw |, To MakcumaneHble BOaMOMHOCTH CcHCTEME
ﬂg'beﬁ"f‘ﬂﬂ pacwupeHHoll Gasnl

BE = EZ + &lell,z-

Toraa npupocTsl 06BeMOB NPOMAYKUWH, OTHOCHMbIE HA NMPOeKTHPYeMbIH
o6BeKT, ONpeRendsloTCA pPasHOCTBIO

AB = E?. - EE'

Takum ofpasoM, xKaxnasa #3 Tpex 3agad chopMymHpoBana B BHOE
ofmeft aanauw JMHEeHAHOrO NpOrpaMMHpPOBAHNS, pewaemof B oblem cioy-—
Ha8€ CHMIIIEKC—METOOOM,

Ho, Bo-neperlX, pasMepHOCTH 3a0ad, OXPATHIBAKIEX TAKOH pPeruoH,
Kak pecny6Gmika, oKasspaiTcs ciMukoM GofbwumMH, 4TOGB! MOXKHO OblNo
FOBOPHTE O NMPAKTHYECKOM pPeIleHHH HX Ha coBpemMeHHux DBM.

Bo-eTOphiX, O0COGEHHOCTH NPaEKTHYECKONO WHCNOMBLIOBAHHS METOIHEH
SKOHOMHYECKOro 00OCHOBAHWA MeMHOPATHBHBIX 06BeKTOoR (MHOrOKpAaTHBIE
pacyeTs NMpH BLHIGOpE BAPHAHTOBR NPOSKTHHIX PEWeHHA, SKCNepTHIL! H
T.M,) HAKNAOBAKT OrpaHu4eHHWe Ha Bpems pacyeTonB, OHO NOMKHO GBITE
no xpaiueft Mmepe "e Gojee TOro, KOTOpPOe SATPAYHBASTCH MPOEKTHPOBLIH~
KaMH NpH TpalMUHOHHLIX pacuyeTax.

B~TpeTbEX, NpakTHKA NIAHEPOBAHUS NEePCHNeKTHBHONG PA3BHTHS Cellb-
CKOXOAAfCTREHHONO NMPOM3BOACTRA MOKA3kIBaeT, 4TO Gonee WM MeHee
HapexHO# wcxoaHofi unjopmauwell SBAAITCE NAHHEIE O BO3MOMHBIX 38—
MEeNBEHLIX H BOOHBLIX pecypcax, 3aTparax NMpoHABOACTBA H ypowalHOoCTaX
CeILCKOXOARMACTBEHEBIX KyALTYp. [losToMy B pacweTax aROHOMHYECKOrO
obocHopanvs o6BEKTOB CleOyeT OPHeHTHPOBATHLCA B OCHOBHOM H& TaKYK
HEPOpMAnHID,

lNMoneITaéeMCHA CBECTH HAWM MONE/H K NpakTHvecku Gonee nepcnexTue-—
Heim, [lns aToro paccMOTpHM CTPYKTYPY MAaTpHU Al u A2 MaTpuua
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Al XapaKTepusyeT YOelhLHble 38TPaThl OPPAHUHEHHLIX pecypcoB (semelb-
HEIX, BOMHLIX, vAoGpeH#fN, SOOXHMHXATOBR H T.1.), 3HayeHwe uX HEe PABHO~
nenxo. [lepcnexTHRHOE NPOU3BOACTBO MOXHO O0ECNEeYHNTL BCeME pecyp—
caMu, Kpome BOAOBI ¥ 3eMIH, B AocTaTounoit Mepe xora Obl 38 cueT
yBeuuenua satpar no obpexkty. [losToMy OOCTaETOYHO KOCBeHHOI'O yH4eTa
STHX pecypcoB orpasuyeHuaMH puida (7), ANA Wero HyMHO YTOYHHTH
KomionenTsl sexTopa D, B pafore B.I'. Kopanenxo c coartopamu (1972)

paspaborana npoueaypa ero yrounenud. [locae atoro B 4" ocrawyTcs

NOKAa3ATe/H N0 3eMeILHLIM ¥ BOOHBRIM pecypcam, Koropuie Oonee ApyrUx
NpUBA38HE] X KOHKpeTHOMmy ofwexTy. Martpuna A npuofiperaeTr GroyHO-
MHaroHa/ILHLIA BHA.

[Mpofnema onTHMANRHOINO HCNOMLAIOBAHWA BOHLIX peCcypCoB HBIAETCH
npeaMeToM CHEelMANLHONO H3Y4YeHUH, MOSTOMY MOUHOCTH MeITHOpaTHBHBLIX
ofrexToB BLICHPAIOTCHA B NPOEKTAX C YyHeTOM BoAoxoasfcTeennoro Ganan-
ca, 210 N8eT BO3IMOKHOCTE NpH 9KOHOMHYECKOM ODOCHOBAHWH YUMTLIBATE
TONMBEKO MAOUWAM opowaeMoro semnepernds. Ecmu npu onTHMH3AUUH CTPYK-
TYPEl MPOUABOACTRA BOAOAeMeNLHEIN GanaHc HapywaeTcd, TO BOCCTAHAB-
IMBASTCHA OH Mo CNeuHANLHOR nmpouenype.

Taxum obpasoM, B MaTpHue A° ocTaeTcHs OfHa xKomnoHeHnTa. Matpu-
ua A2 XapaKTepuayeT yNeNLHyw NpPOWABOMMTENEHOCTE (ypoxalHOCTh)
obbekTOR ¥ He npecbpasyercsd.

3anaua || nocne onucannwix npecbpasopaHufli ABNAETCA pacnpeneTH-—
TeNLHO! ¥ HMEeeT XOpOoWOo PAaIBHTOEe MATEMAaTHYECKoEe U NporpamMMHoe
obecnedeHus.

Bapaum 1 u Il Tome MOKHO CBECTH K pacHpefelHTeTLHBIM,
eCnM OnNg OnpeAceneHHs nepeMeHHoONl A  HMCnoONL30BATE METON MNMOCHE-—
poBaTeMBHEIX nNpuOnuxend, B BHawem cnyyae OH COCTONT B Clhe=

nyoueM.
B xeuwecTee Hyneporo npubmixeHus nonoxum A= 1, Pewwm pcno-

MOraTe/bHYD 3a0awvy

2 x..&F, fia 1B

iy i &)
m ¥ .1 -

% gx.mlb; 4 b, j=in (14)
1 BY 1

0<x;i€dy i -Tomij=1n (15)
T s - (16)

roe C;; - ypeibHbie 3aTpaThl Ce/lbCKOXO3ARCTREHHOro NpOoH3BONCTEE
j=i#t KynbTYpH! Ha i -~ M o6bexte. 3anava (13)-(16) senserca pacnpe-
pesmrensiod, B npouecce peweHHA ee HA IBM nmo CTaHAAPTHHBIM NPOr—
paMMAaM, COrjacHo obuelt Teopun cuMiuickc-meropa ([awunr, 1966),
MOT'YyT OLITE TpH Cay4as:

1. Pewenwe He cymecTsyeT (yHKuWoHan je orpauwueH).
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2. Pewende He CyUWECTBYET — OTCYTCTBYET AonycTumoe peweHue ()

SOBLIWEHD, A; | = A;~ Al
3. Pewicnde ecTh, ¥ OHO CONTHMAJALHO \A Mano, Al = A; + Al
B cnyuae 2, ecii HA npefMuoyuei uxrepauuu Ol cayusat 3, war

HaMEeHEHUA A  yMeHbliaeTc] B 2 pasa, AHallorH4yHO IpH nepexofie oT

cayuans 2 Kk cayyqaw 3. Peuwenue npoloxkaeTcs N0 TeX nop, NoKa Re
okameTcd, uto Al < ¢ (¢ - TouHOCTL pacuera). B peaynerare 6yayr
HajitoeHbl .11 = Maxi ¥ CymMMa pacueTHhIX 34TP&AT

m n
3 -EE f-T--."L"-,,
1 I-].jrrl -

T.e. Boe TpeGoBaHWA METO[MKH SKOHOMHUYECKOro obocHOBaHWS OOBEeKTOR
p orHoweHuy sanayd | Gyayr eemonHeHwl

Ananorwino pewaetcs zapava |ll, [ns peiGopa kpuTepns TOYHOCTH
MpAMEHASTCH CHeUualbHbIfl amropuTM.

Takum ofpasoM, pelleHHe BCeX TPeX 3afau Noc/e ONHCaHHOTO Npeot-
pA30ORAHUS OCYUIECTBAAETCH C MOMOUILID OOHOA W TOf We cTaHAapTHOR
NporpaMMEl pelIeHHA pacnpefe/UTe/IbHOR 3ana4H,

AHAMH3 CYURCTBYOWHX ATOopHTMOB W NMporpaMM MNOoKasan, 4To Had—
Gonee ynobGHbIM B MPAKTHYECKOM OTHOWEHHWH C y4eTOM Boex TpebopaHuft
HAUWX 2afaq SpifeTcs aropHTM, paapaboTaHHbIR ¥ NoApoGHO H3NOMEeH-
uuiit B pabore B.I'. Kopanenko c coapropamu (1972). B ero ocaoey
nonowen meton Popna — danxepcona ([Jawmr, 1966). Pan HoBuix mMo-
madEKanil 9Toro MeTofa, oCyUecTBIeHHBI! paspaboTyHkaMu MporpamMsl,
MO3BOIUA IHAYHTENLHO YCKOpHThL pacdeTsl Ha 3BM.

[MNonoGapinv oGpasoM oOueHWBaETCH /Moboe KOMHuecTBO OOBEKTOB RITH
X BapHaHTOB ANA BriGopa Hawmyqwero. [IpH STOM, Tax Kak B pacuere
Ha e[miLii YPOBEHL PA3BHTHA HAPOAHONO XO3dAHcTBa BCE OOBEKTH conoc—
TARISIOTCH C OOHUM ¥ TOM He saMeHAWIIMM oOBeKTOM, MOKA3aTeld HX
CpapHUTENLHON IKOHOMUYECKOR PPEeKTHBHOCTH TAaKMEe COMNOCTABMMI. Mo
8THM IOKA3ATENSAM BCE aHalHaHpyemble OOBEKTHl PaHMHPYIOTCH B Nopfnd-
ke sxoHoMuueckoi adbbexTuBHOCTH. HaupbrouHeluum ApbiseTCH OOLEKT
c HapfonbweR Be/MYMHONR nNoKasaTensd,

[Mpu pacueTax no MoOenaM HeoOXOoOHMMBI OAHHbIE O MEPCNeKTHBHLIX
ypOMAAHOCTAX ¥ PACYETHBIX 3I&TPATAX Ha NMPOMSBOACTBO Ka}OoH NMpoMyK-—
uuy nns peex obnexTOB NpouaRoiAcTReHMOR Oasbl.

B oCHOBY METOOMKH [POrHO3MPOBAHUA YPOMARHOCTH CellbCKOXoashcT-
BEHHEIX KYALTYP NOJOHMEHO NpefcTAaB/leHHe YpoxafHOCTH B BHAE CyMMEI
ABYX COCTABJIAKIIMX: NETEPMUHUPOBAHHOR, ONpefelseMOl CIOXHBIHMHCS
TeMIaMi yIyHWeHHs XOaAlCTBeHHOR [eaTe/LHOCTH, U CiaydailHoll coC-
rapnsollefi, onpenensemoft caydafntiMu dakropamu (noromHsie, ruapo-
noruueckie). MsyueHue NoOpeneHds STUX COCTABIMIONMX NMOSBONWIO Mpor-
HOSUPYEMYI0 YPOXailHoCTE CelIbCKOXO3RACTBEHHBIX KYIETYP MO BCEM
ofbeKTaM, YHACTBYOWMM B pacyeTax, Onpele/aTh no gopmyne

rp y
Yij = A+ kP) g, S
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rp
rae ¥;; = YPOXaRHOCTL j-R KyALTYpE! Ha i-M ofBeKTe B pacYeTHOM

Te M rnn:,r ¢ sanaxnoft obecneuennoctoio p; K P - Geapaamepnsift Kood—
(puuMeHT ciayuafHoll cocTaBnmouled j’pﬂmﬂﬁHﬂchH j=if RYALTYpHI, COOTBET-
cTeyloumit  p-ft obecneyeHnocTH, [IpHHUMaeTCA Ha OCHORe crieuuagLHoro
ana.rtnaa MHOMOMeTHUX NaHHBIX © KoNebaHugx ypoxalHooTw; :'f'; =¥ +
*J;ln{n,'i ) = AeTepMHHHPOBAHHAS COCTABJIMIOWANA CPelHeperuoHanLHoR

ypumamlcrr:rﬂ j =R K¥yIETYpe! Ha r-ft ypopeHe. [lapameTpi _*':l ; y}, A i
noAGHpaoTCA No AaHHBIM MHOTOJIETHErO pAfa o Temmax pocta ypomait-
HOCTH C NOMOUWLKD KOMOMHHpOBAHHOrC MeTOOAa HAHMMEHBUWHWX KBagpaToB;
5:’;’ - KoadpdHuHeRT CONOCTaBMMOCTH YpOoMalHOCTH Ha paccMaTpHBaeMOM
obrerTe ¥ cpeAHeperHoHanLHOro ee aHavenud. OnpenpenaeTcAs C YyUeTOM
NOCTUrHYTOrO YpOBHR arpoTexmuxi (yposxafiHocTH) # cooTHowenus Go-—
HHUTETOB, pelbedHsX ¥ KIHMaTHYECKHX ocobGeHHocTefl.

Bee neofxonumble naHHbe IS NMPOrHOSHPOBAHWA YPOXARHOCTH KyJib—
Typ (napameTpsl Ans onpefefieHds OeTepMUHWpoBaHHOR cocTrapasiomed,
koadduuuenTt cnyvaiinofi cocrapnsowefl paammuoll ofecneweHHOCTH,
pafionnsle GoHuTeTH, uUeHb! Dannop ® KoapPUUHEHTH CONOCTABMMOCTH)

HA MOMWBHLIX ¥ GorapHeiX semisax palonop KHpruaw noroTobleHbl o
CheeéHbl B CNeuHalbHbe TabiTHIL.

IMpu MIAHHPOBAHHH pPASBHTHSA CeNbCKOXO3NHCTBeHHONO NPOR3BOOCTRA
# oneHKe sfPpexTHBHOCTH OTAGJBLHBIX OOBEKTOR NPHMEHWTE/LHO K Aacyll-
JHBLIM pafionaM CTpaHLI VYHTBIBAIOTCH 3MIH HeThIpeX Kareropuii:
GorapHsle, opollacMble, pHOBL OCBaEBaeMbie ¥ peKOHCTpyHpyemnuie, Ha
BCEX ITHX 3eMIAX K pacyeTHOMYy NepHOOy MpeanoaraeTcs HU3IMeHeHWe
HE TOILKO YpOomalHOCTH, HO W 3&TPAT NMPOU3BOACTBA NO BCEM paccMaT—
pUB&EMEIM Ky/LTypam. BoanukaeT HeoSXomMMoCTE OGpaboTKH O pOMHOMD
MaTepuana, B ocobeHHOCTH KOrfa pacyeThl BeOyTCd ANS KpyHnHOrO 9KO—
HOMHWHECKOro pafoHa wm pecrnybGiHkd. 3Ta pafoTa nMpouaBoOOMTCH Ha
3BM c ucnomssopaHuem obGobluennoit dopMy

g Ek;+ oi;[1+8 (5 - i)/ Y5 [1+ vijfj ) Fuo i +
e

(1 + vij) Fooi®t
+a;i[ 1+ - ¥55) 2ii)viiPiF
* ?ijp i

roe 3;. ~ pacHYeTHLIé AATPATL! MPOUABOACTEA j-H KyILTYphl B [ =M

pafone (obGwexTe) Ha r-il ypopeHb NianwpoRanus, pyb/ra e rog; E -
HOpMaTHBHLIA KoadduuuenT ahdeKTHBHOCTH KaNUTANLHBIX BIOXeHHH;

.lzi ~ cyMMapHbie (MeTHOpATHBHLEIE M CEMbCKOXOAANCTBeHHEE) KanuTaln-
Hble BOWeHHs B OGBeKkT, pyG; 3j; — M3ICPKKH NPOUSBOACTRA j—#f Kylb—
TYpbl B paccMaTpuBsemoM (i-m) paltone, pyS/ra B rog} B g Koaddu—
UHEHT YBe/IHYeHHHA EIEIT'P&T NMPOB3BOACTEA j-fi KY/LETYPH NMpH YBe/HYeHHH
@8 YPoMAalHOCTY,; . J’z - ypowaiHocTd aTo#f KyIeTYphl HA CYyUleCT-
BYOLEM H pﬂ{:l-l'ETHﬂHf ypc-aunx NNaHWpPOEAHHS B YCIOBHAX [ICCTOSHCTBA

obecnevennocTH opowenus (50%), u/ra; Yij = xoafdHUHeRT yReHye—

pi
[(1+ y;;B)A + vijB)




HUS YPOXAHHOCTH |-il KYNLETYphl NpH PEKOHCTPYKUWH W NOBhIUeHHH obGec-
neseHHOCTH opowenus Ha obwexre; Fy g Fy o i nioulam aemesnb pe-
KOHCTpYKuud (nopenuenue obecneyeHHOCTH) CYWECTBYWUEro H HOBOMG
OpOLIeHHA COOTBETCTBSHHO Ha paccMarpHBaemMom =M o0bexTe, ra. Ecmu
Ha OoDBEeKTe HET PeKOHCTPYHpPYeMBLIX 3eMellb, TO FP i = 0; eci® HeT HO-
BbIX 3emenk, To Fyg; = 0; A,B - u4dcna, XapakTepHaywlide pACCMET=-
pupaemMuiit oOrexT. ECciv oDBeKT N&eT NPHPOCT TOJBKO HOBLIX OpPOILAEMBIX
semenb, 70 A= 1, B= 0. Ecu obwrexT obecneuywpaeT TONLKO PeKOHCT-
PYKOHO CYMIECTBYWUWHX 3emens, To A= 0, B= 1. [ns cymecTsylomux
ofLeKTOB OpoIlae@MOro aemiele/Hd, He NoAReprallMXCsl PeKOHCTPYKIWH,
A=1, B= 0, EK= 0O, Fgpi= 0,F,,; PpaBEa ucrno/bayemolt nnowami.

Mo WM3NOMEeHHBIM BEILE MOOENAM coagaHa "ABTOMATHAUPOBAHHAS CHC-
TéMa SKOHOMHYECKHMX pacueToB MeMopaTHeBHEIX obvexkton” ana 3BM
"Munck-22M",

ABTOMATHOMpPOBAHHAS CHCTEMa COCTOUT H3 NPeHAOUATH MpOrpamm,
obbeMHeHHLIX NMporpaMMOfi=AUcleTYepoM H JANHCAHHEIX HA MAPHUTHYKO
NEHTY. 3anyCcKk CHCTeMLI OCYUeCTB/ASeTCH HeThiphbMA KOMaHAaMu BbI3OBA
ocneTvyepa, BBeASHHEIMH B ONEpATHBHYIO namMaTs IBM,

Mo xenaHww NMPOEKTHPOBLMKA C MOMOUBLID YNPABAMOUMX wmouell Ha
WHPOKY1O OyMaxHY0 JEeHTY BLIBOOATCH B BH/AC CNeUHAILHO NO/rOoTOBI€H-
HBIX TabiHu HeoGXoMMMas HCeXoaHas MHPopMAalUus ¥ pes3yLTarbl NpoMeXy-—
TOYHBIX pPacyeToR.

HroroM pafoTbl apTOMATHIHpPOBAHHON cHCoTeMb! SBAfeTcH Tabluua—
MacnopT NPoeKTHpYeMoro obpexTa co BCeMH €ro MNOoKa3aTellsaMH,

Paapaforaiieie SKOHOMHKO-MaTEMaTHYECKUE MOJSH H aBToOMAaTHIH—
pOBAHHAA CHCTEMAa MNO3BOJISIOT:

1. lNporomiTe HAPOAHOXOSHAACTBEHHYIO OUEHKY MemioparupHoro obbex—
Té& C BHOBb OCBAHBAEMLIMH, PEKOHCTPYHPYEMBEIMH, CMelAHHBIMH 3eMIIAM,

2. Ouerupare NOKa3aTelld CpaBHWTENLHONR W abcomoTHolt sddexTHB-—
HocTell ofwexTa no addexTy B AKOHOMUYeCKOM pafioHe c ydeToMm H Gea
yHeTa BO3MOXMHEIX 3DPexKTOR B KUBOTHOBOACTRE.

3. OpHOaHAYHO NMPOTHOSHPOBRATE MPOW3BOACTBEHHLIE MOKA3ATEIH Mpo-—
eKTHpyeMBIX MeponpuaTHil Ha moboii pacuerTHellt yporeHb (roa) c ydueTom
obecrneyeHHoCTH (HARAEXHOCTH) NPOH3BOACTRA NPOOYKUHH WIH HCNOML3IO-
BATE NOKA3ATEMH, NpelarasmMbie NMpoeKTHPOBILIMKOM,

4. lNonyyaTes peaynLTAaThl PACHETOBR B BHAS yOOOHBIX VIS MpakTH4YeC-
KOr'O HCMoNb3aoBaHWA Tabimwu.

Metomka oGOCHOBAHUS MEMHOPATHBHEIX MEpPONPUATHR W coanaHHas
no Hell ABTOMATHAHpOBAHHAH cHCTeMa onpoGopaHbl Ha pAne OOGLEKTOB
Kupruackoii CCP w emenpens! B #HcTHTYTEe "KHprusrunpoeoaxoa”.

IJureparypa

Nanunr [LH. lunefinoe nporpaMMupoBaiie, ero npeMeHexue W obobueHue.
M., "lporpecc”, 196G6.

Kopaneunxo B.I., Mepeaxor B.3., Heanenuxo B.H., Tepacumenxo E.H.
OnTuMH3aUHA NIAHOB pA3BUTHS opowemus (c pacweramu Ha IBM “Muuck-

22M" ). dpynse, "Kupruacran®, 1972,



NPHHLMITHN W METOIM ONMTHMH3ALIHH
CXEM KOMIUIEKCHOIO HCMOMb30BAHMA
BOOHLIX PECYPCOB
H MEXBACCEHHOBBIX NMEPEBPOCOK CTOKA

H.B. BYCAJIAEB

dopMEpoBanie GONLWHEX CHCTEM BomHoro xoasficrea, CHCTEMHLIT Me-
Toa HecnenoBauus, CoBpeMeHHLIT BTan Pa3BHTHH BOOHOMO XoaafcTsa
XapaKTepuayercd SHAYHTENLHLIM POCTOM B YCIOMHEHHEM CTPYKTYpPH BO=
noxoagficTRentsx cuctem (BXC),

1. BXC cTaHOBATCS KOMIVIEKCHBIMH pa3BeTBISHHLIME CHCTEMAaMH,
OXBATHBAKUMMHE OTPACH HAPOMHOrO XoadilcTBa Ha ODWHPHBIX TEPPHTO-
pPHEX CTPAaHE!,

2. BXC kak npuponoHO-IKOHOMHYECKHM CHCTeMam csoficTeeHHa cTo-
XACTHTHOCTH MHOPHX BAHAOUMX Ha WX paboty daxTopos,

3. BXC B ecTecTBeHHO-HCTOPHYECKOM W COUMONOTHYECKOM Miaie -
HeNnpephLIBHO paspHBaAKWHECH OHHAMHYHLIE YeN0BEKO-MAWMNHHLIE CHOTEMEI
C OUTenbHbIM npoueccoM GopMHPOBAHWA W PA3SBHTHSA,

[Mo2ToMy cywecTBEHHO NOBLIIAKTCA TpefoBAHHA K BogoxXoasaficTBeH-
HbIM TMPOEKTAM, COCTABY H KAYECcTBY HCXogHoH HHpOpMalMH, NMOKA3aTendAM
H KpHTepHism BHOOpA ONTHMANBHEIX peweHHl, MeToOHKe NNAHHPOBAHHS
nepcnekTuBabx BXC,

MHDOBEHHA B MOMHOR Mepe NpHMEeHREMbl MUk OJIF AHa/AH3a W OMHCAaHHA
CpaBHETEMLHO HebonbWHX 3agay BogHoro Xoasaficrtea,

Takopbl, HAOpHMep, 240AYH PeryJAHPOBAHHA H YNpARIeHHH OfHOUee—
BbLIMH BOAOXPaHH/IHIIAME, OTAE/LHBIMH OTpPac/leBbIME CHCTeMAaMH Hebomk-
woro macuwraba,

OpHaKD [ag CIOAHEX MHOTOCBAS3HBIX CHCTEM, PACCMATPHBAEMLIX KAK
UesoCTHAS COMIACOBAHHO (YHKUHOHHpYIOWAS CTPYKTYPa C Ue/eHanpap-—
eHHLIM PA3BHTHEM, YKAasaHHbIe MeToas! Gonbuwell HYaAcTLW SABMSIOTCH He=
a{beKT HBH IMH,

Hcenenopamie TakuX cHCTeM CBA3AHO ¢ AHAMHAOM CNeOYOUMX HOBLIX
npobneM: BeiGop H obfocHOBaAHHe Lenefl cHcTeMhl, MOCTPOEHHE KpHTepHd
ONTHMANBLHOCTH, paapaboTKa HepapXHueckHd CBA3AHHOR COBOKYNMHOCTH
Monenefl ¥ neobXxomumoll wuhopmammu,

B nacToswee BpeMs eme He HMeeTcd 4YeTKO OYepqYeHHON MeTonoso-
THH ONTHEMANLHOND MIAHHPOBAHHA W YNpabBleHHs TakiMe GoabwuMH cHe-
TemamMi, UMewTes mame oToenbHble NONBITEH AHAHAA H CHHTeSA TaKHX
CHCTEM B OToelibHLIX obnacTax TexHuku, Hanpumep, anamva npobnem
TesteoHHLIX, SKOHOMHYECKWX, TPAHCMOPTHLX, CTPOHTE/bHLIX CHCTEM, a

TAKKEe CHCTEM XHMHYECKOH TeXHONOIHH, MNPOMBIUVIEHHOrO ITPOH3BON~
cCTBA H T.O.
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OnelT WHPOKOro CHCTEMHOrO NoAXoaa K IVIAHHPOBAHHI H YHIPABIEHHID
BXC eue HepenMK, oTdenbHbie MONLITKH He obobmens), He BhipaGoTaHo ob-
nero noaxona,

Cuctemublt anams chopMHpoBanca B peayineTaTte obobleHna HAKOLEH—
HOMO ONbiTa MO HCCHNeaoBaHww onepammil ¥ paspuTHa obwell TEOpHM CHC-—
TeM., CnenopaTensio, oH ABndeTcH MeTogonoruell axmamuaa cRomHLIX NMPoG-
neM, NS peweHHd KOoTOpLIX HeT CTAHAAPTHBLIX MeTOIoB.

Cucremusil moaxon XapakTepH3yeTcs CheaywlulMH OCHOBHLIMH MO=
MEHTAMH:

1. lNocTpoenue cuctemsl neneil, HeoGXoguMoCTe ySICHEeHMS KOHEMHLIX
neneit ¥ yBRE3KA X C BCNOMOTATENbLHBIMH H NPOMENXY TOYHLIMH,

2. Buapnesne H oleHKA BO3AMOKHBIX AJbTepHATHE pelleHHs 3anaus,
PaapafoTka cnickop Habopa BOSMOMHOCTE W ANkTEPHATHBHBEIX BaplaH-
TOB C MOCHEAYIOUIMM CPABHEHHEM HMX M0 KAKMM=THG0 KPHTepHAM KavecTsa
OaeT BO3MOKHOCTL OPHeHTHPOBATLCH HA BLIpAGOTKY ONTHMANGHBLIX MMM
GIMMaKHX K HEM XoasiCcTBeHHLIX peuwexmui,

3, lMporpaMMHO=IeAeBOEe MMIAHWPDBAEHE M yNpaBNeHHe CHCTeMOl,
MnaunpoBanne KpynHbX BONOXO3RHCTBEHHBLIX CHCTEM [OMKHO OCHOBLIPATE—
cH HA WHpoKo# cHCcTeMe HaYHHO-TeXHHHEeCKHX NPOrHO30B H reHepallbHbIX
TJIAHOB PAas3BHTHH HapoHOro XoasfcTpea.

Huxe paccMaTpHBAeTCH OOHA H3 MONBLITOK NPHUMeHeHHd CHCTeMHOrO
anannaa ana nnauupobanna BXC,

QOuas xonuemuus ONTHMANLHOUO niauupopaung BXC, B Kasaxckom
HHH suepretuxu noa pyxosogereom H,C. Kanayeea u apTopa Ouna pas—
pafioTaHa KOHUSMIHA NAAHHPOBaHHA W YTIPaBleHHs pasBHTHEM KOMIIeKC—
puix BXC. Konuenums MCXOOHT H3 NMpeacTapjIeHHd, 4TO yNPapRIsThL BOOO-
XoagicTBEHHLIM CTPORTENLCTBOM CllenyeT Tak, 4Tobbl MpH onpeaefenHoM,
MOYTH BCErfa MecTKO OrpaHWYeHHOM KO/MHYEeCTBe BOMHLIX PecypcoB Mo-
Ay4ATH BoaMowHo Gonsumil WapomHoxoagiicTBenuslll apdpexT Ha nnaHMpye—
MOM reHepansHoM ypoeHe paspuTus BXC. 3Tim ® onpepensoTcs Ueb
yIIpABJICHHE H KOMHYECTBEHHOe Belpa}eHHe ee - lenepBas PyHKUMA 3agayn.

BropbiM STAnoM npouecca SBIAeTCA BHIDOp HaHNyquwero nyTH OBHHE-
HHS K [HenH, KOTOpPEIHl PACCHYMTBBAETCH MO MHHHMYMY CYMMApHBIX pac-
yeTHRIX 3aTpar,

[Mpr eTOoM nepBsii 9Tan, onpegenfAmuUMi HeleBOe HAZHAYOHHE CHCTE-
MBI, COCTABNAET COAEpMANNE CTPATErHMYECKOrO IUNTAHHPOBAHWHA, HA BTOPOM
aTale PewanTcd TAKTHYECKHe 3afayH OYepeaHoCcTH OCYUeCcTBAeHHA CXEeMbl,

B uenom nocrpoenne ontumancHot BXC paccMartpHBAeTCH KaK 3ana=-
ya sMobunusamm, npeoSpasoBaHHa M pacnpefefeHHs pecypcoB B MHOIMO=
cTynedHoM npollecce, Pelenie ee MPOBOOHTCH C NOMOWLIO QYHKUMOHATb—
HLIX YpPaBHEeHHA TeopHH OHHAMHYeCKOrO NporpaMMHpOBAHHA, :

[pusmEns 0ogTPOCHNS Mepapxuyeckol Cpymns! mMofencli IaHWpDOBAHWS
BXC OGacceitna i MemBacceilHOBLIX ponHbiX cpggel, B npeanaraemolt me-

TOAMKe MpoUecc NepcrekTHBHOro naanpoBamud obnemuHenHol BXC kpyn-
HOP'O PErHOHA XAPAKTEpPHIYEeTCH KOMINIEKCOM Mopeneli, OTPaMAUMX pas—

JMMYHble acnektibl npobiieMmal,
B ocHoBy dopmMHpoBaHis YKaSaHHOTO KOMIAGKCA NMONOKEH Yy HK UM O=
HANLHO=TePPHTOPHANLHLI NPHEINN: Moae/nu paspabaTeBAKTCA B COOT-
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BOTCTBHH ¢ ocHoBHbIMM dyukimamu BXC B nopsaxe ux cnepnopaHus = “0o=
Owga”, KOHUeHTPAlLME, NpeobpasoBaHue, paclnpefeleHie W UenonLaoBaHHe
BOOHEIX pecypcoB ¢ ogHoBpemerHofl noxamuaamMeill MX no popoXoadgiicTBeH=
HbIM palioHaM ¥ BogoSanaHcoOBLIM YHacTKAaM,

LHenTpansubivM ¥ HauboNnee BAKHBIM 3aBeHOM onTHMHaaumuw BXC apna-
eTcqa pasapafoTKa ABYX COBOKYNHoCTEHR ONTHMANLHLIX Mogenefl: Ona He-—
cneaoBaHUA GaccefHOBLIX CXeM KOMINVIEKCHOrO HCIONL3OBAHHA BOOOTOKA
u MexbacceffHoprX poaoxoagiicTEeHHLX cBasell, CMBKAaKTCR OHH Yepes
G10KE ONTHMHIAUMH COCTABA HCTOYHHKOB BOopoOGECHeyeHHE W pasMele-—
HHE BOOOSMENX NMPOH3BOOCTE.

B ceow oyepeob ofumii KoMmnnexc mMogeneil onTHMHIAINH GacceitHO=
poit BXC cocTouT ua psaga GIoKoB, oTOGpaMAIOUMX OCHOBHble dyHKIDIH
CHCTEMBI,

OnTHMHaauMs cocTaBa HCTOYHHKOB BoaoobGecnewenns ofbeaMHseT BCe
onepalM Buifopa HaHBbLICOOHERUMX cnocoGoB MOKPLITHA 3afaHHOH MOT—
PeOHOCTH B poae M3 KOHKYPHPYOUMX HCTOYHHKOB, O0eCHeyHBaloumMX MHHH=
MyM CYMMAapHLIX pacyeTHHIX 3aTtpar. B KadecTee conoCTABASeMBLIX BOd=
HEIX pecypCoR pacCMATPHBAKTCA O0LMHO BCE BOAMOKHBIC BHOLI MeCT-
HbIlI CTOK,Nog3eMHBIE BOAL, 3aperyiHpOBaHHEIA cTOK, Bona,nepebpachiba-
emMas H3 CocegHHX WIH OTiAaTeHHbLIX paHoHOB,

Ona pewenns nmoctTaBnedHHoll sagayn npoMaBoauUTes BoaoXoasficTBEHHB
fGanaic TepPpHTOPHH C TOYHOCTLI0 Oo GanaHcoporo ywacTka. [Ipuuem no-
My THO ONMpefensmoTcH Heo BXOAMMOCTL H BO3MOMXHOCTE NepebpoCKH ABHKEe—
HHeM CBepxXy BHE3 OT perxosa u faccefina B nenom no oTnenwHux Ganap-
coBbx ywacTkop. llenecoofpasnocTh nepefpoCKH BREACHAETCH OOpATHBLIM
OBHXEHHEM CHHAY BEepX OT KOHKpeTHhIX yuacTkob (orGupawrca Gonee
BEIMOAHBIE H3 BOACHCTOYHMKOB) K Gaccelinam W ponoXossficTBeHHBIM
paitoHam,

[To cywecTBy aTOT 8Tan MOKHO HA3BATH NpeABAPHTEeNLHOR ONTHMH=
sanell BogoxoasiticTeenHoro Gananca, OnmMcaHHbm manent *wemHouHbsi”
MK MOMET MOBTOPATLCH HECKO/ILKO pa3d C MOCTeneHHLIM HAKAIHMBAHHEM
HHpOpMAaUMH ¥ yTOYHeHHeM NpHXoaHofl yacTH BoaoXoasficTBeHHOro Ga-
nauca, Mubpopmamma wa sToM 3TaAne HCNONL3YETCH B BeckMa obuwem M
YEPYMHEHHOM BHAe: OAaHHble BOAOXO3iCTEEeHHOrO paflOHMpOBaNHA,XapaKTe-
PHCTHKH BogonotpebneHWs, O€TAIH3IHPOBAHHBIE 00 GalaHCOBLIX YYacTKOB,
TeXHEKO=-SKOHOMHYECKHEe nokKasatend poaosabopa nmo BCceM BHOAM BOOO-
HCTOYHHKOB W ap,

MaremaTudyeckas Moent ONTHMHAALME OMMCAHHONO G/IOKA NPUBOAWTCH
p pabore Bycanaepa u ap. ( 1968),

AHanoruyio onTHMHaHpyloTeR MexbacceitHoBble BogoXoasficTBeHHbIE
cpRal, CHCTeMAa YCIOBHO=OOTHMANLHBX Mogeneit B naHHOM clyuae Co=-
CTOHT U3 ClleayiouwMXx OCHOBHLIX YKPYNHeHHBIX GJIOKOB: onTHMH3AUHH o0be=
Ma nepeCpockH, ONTHMMAALMH TPACC NMPH 38AAHHOM O6GBEME M ONTHMHIEA=
IMH NapaMeTpoR COOpPYMeHHi npu BoLIOpaHHOM HANPABIEHWH TPACCHI,

Bonpocw usbopmaiy npwu_nuapnpopankn BXC, Heobxomumyio ams
ontuMu3auun nnannpopanns BXC undopmannio pexoMeHnyeTcs KnacCHpH M-
poeaThb no mogsmuusM B BXC nopcuctemam m ofbexTaM, Mo THIAM BOOOXO=
AaicTREHHKX 3anay4,6noKaM SKOHOMHKO—-MAaTeMATHYeCKOR MOAen CHCTeMEI,
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HanGonee KoMNakTHEIR ¥ paUHOHANEHEN -~ Mocnensuil cnocob oprafi=-
SaUMH HHpoOpMALMH, TAK KaK B 3TOM CNy4ae MOMHO NMPOBEpHTH TAIGKEe H 00—
CTATOYHOCTH MHPOPMALHOHHEIX MACCHEOB IO OTHOWEHHIO K pewaeMoll sanaye,

MOKHO BBIOBTHTE HMETHIPE PYNsl SKBHBAJIEHTHBIX XAPDAKTEPHCTHK: MH=-
OUBHAYANLHEIe, OTHOCAWHECH K o0OLeKTaM onpeneneHHoro BHAA, TpYNNo=
Bhle, ofLeIMHAUMe OGLEKTH! PasHbBX BMAOOB, Ho oaHoro THna (manpumep,
BLICOKOHAMOPHEIE ¥ HuakKoHanopuwie T3C w gp.); oBobuwenHsle, obneau—
HAOUMEe CHCTeMLl H OGBOKTH! PATHYHOI'O THIE, HO OOHOrO QYHKIMOHAMNL=
HOro HasHayeHus (wanpumep, TewIoBele W MHOPABIHYECKHE 3eKTPOCTAH-
UMH) ; OKBHBANEGHTHLIE XAPAKTEPHCTHKN CHCTeM € pasHbiMi dyHximsamu,

HO WAEHTHYHLIMH UeneBbiMH 3agavamu, Hanpumep, MomHO npHBecTH SKBH-
BANSHTHY XapakTepHCTHKY nepexoas Bogopasjena, NOCTPOeHHYW ©
NoMOUILID ONTHMHAALMH cnocoGoB NpecaoeHHs BOOHLIM TPAKTOM BOAOPAS-
AenbLHBIX MOAHATHA NMPH PASHBIX JHAYEHWEX pacxooa No MHHEMYMY pac-—
YeTHLIX 3aTpar. 2Ta 9KBHPANEHTHAH XapakTepHcTHKA HCNONLayeTcH o8-
TeM TpPH pacueTe Bhifopa Tpacc B KayecTBe MCXOOHOM,

Oc bl@ IO ra i_IIaHKpOBA BX

1. Pacunenenne safayy HA HepapxuyeckHe YpOBHM B COOTBETCTBHH
C TeppHT OpHANbEO—dYHKIIHOHAJIBHBIM COle paiHeM, JTO faeT BO3MOKHOCTH
paccMaTpHBaThL yYpoBHH Kak obocoGnenwnble GMOKH, CBA36HHbBIE YCIOBHS=
MHE CyGOpOHHALMK MO BePTHKAIM H KOOPOMHALMH 10 TOPH3OHTAIH,

2. lNocnepopatensHad ONTHMH3AUKA BO BCeX apeHbaX B Gnokax, dop=-
MHPYIOWAS CHCTEMY YCJIOBHO=ONTHMANLHEX Mopenefl, moaponseT noGloy-—
HO CBEpPTHIBATE HHPOPMAUHIO H ONEPHPOBATE HA KaXOM are HeOOmswHM
YMCNOM  YIPABNSIONNMX NepeMeHHBIX (Takas mno®TanHO SKBHBANEHT-

nas wnpopmauus ssngetTcs Gonee ycrToilumeoit K ownbGkaMm mHcxon-
HbIX XAPAKTePHCTHK ).

3. O6remuHeHHe nMpoluecca IMAHHPOBAHUS C PACHETOM CTPYKTYPBI H
napamMetTpoB nepcnekTHeHoft BXC, B peaynsraTte HTepamloHHONO mpouec—
ca paspaboTKH CHCTEMEl yOaeTc NocTeneHHo NpHGIM3HTLCH K HCKOMO-
MY peweHHo,

4., PaccMorperie cHCTeMb!l, ¢ oaHOM CTOPOHH, KaK sieMeHTa Bbllle-—
croguell cHcTeMs! BOAHOrO HAH BCEro HapomHoro XoaqiicTea, ¢ APYro# -
KAK COBOKYNHOCTH OTPACMEBLIX noacHcTemM, obnesHeHHEX obuwell nensio,

HeoTbemnemiuiM cpoficTBOM cHCTeMbl MoAenefi H mpolecca pacHeToB
ABJISETCH HajHyHe HMTepalMOHHBIX LHMK/I0B [ABYX BHAOB: Mankle QIS pac—
YyoTa IKBHBANEOHTHHAIX XAPAKTEPHCTHE N0 KawmaoMy GJIOKY B 3ABHCHMOCTH
oT ynpasnsioulell nepemenHol, GonbwHe AN NMOBTOPEHHS BCEro pacyera
c Hopoill, Gomee yToyHeHHoll W sKkBMBaneHTHpoBanHoM undjopmauwedt, Cxo-—
AMMOCTs GONLUIOrO HTEePALMOHHONO Npolecca onpeaensgeTcd He yMeHblle-
HHeM Lenepoll (yHKIMH OT oOHON WTepalMH K Apyro#, a nocTHxeHHem
e cTabliManpoPaHHOr0 COCTOSHHSA C nnpenenEHHﬂﬁ sapaHee WTepalMoH=-

"ol npoGo#,
Nareparypa

‘Bycanaer U.B. Meron onTiMMaammis coctapa BOAOXPEHMJINI KACKAOHOTO peryiH-
poBaERfA cToka., = B cf.: [lpoGaems rEOpo®HepreTHER W BONOTO XoaaRcTaa,

pun. 8, Amua-ATa, nan, AH KaaCCP, 1971,
. -
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Eycaanaen H.B, IkoHoMHEKO-MOTEMATHYECKOE MOAC/HPOBAHNEG # KPpHUTORHA ONTH-
MAMLHOCTH IaHMPOBAHRS BOAOXOSHHCTBOHHLX cHCTEM. - B e6,: lMpobneMbl riua-
poRHepreTHEH W BoaHoro XxoasicTea, pbin 9. Aama-ATa, nag. AH KasCCP,

1972,

Evcanaerp H.B. Auayms u nIaHpoBaHie BOOOXOSANCTBEHHBIX CHCTEM B YCNOBHAX
Heonpeaencuuoil wapopmalnn, - Boause pecypewm, 1973, Ne 5,

Bycanaen H.B. Hepapxuueckas cucTema mopenefi ONTHMANLHOTO MIOENPOBAHHA
Nepclek THBHLIX CXEeM HCMONLAOBAHHA BomoToKoB, = B cb,: lMpofneMmu rugpostop=
FreTHKH M poaHoro Xoamicrea, sebm. 11, Anma-ATa, nsn, All KaaCCP, 1974a,

Bycanaep U.B. MeTtoas skpUBANCHTHPOBAHHS HCXOOHOH MBQOpMAIDM B 3agavH Ofl=
THMANLHOrO TAAHUPOBAHHS BonoxoaaficThreHHnX cHeTem, - B cb,: [MpoGnemer run=-
pOSHepPreTHE® ¥ BoaHoro Xoasficrea, sum, 11, Anma-Arta, uao. AH KaaCCP,
19746,

Bycanaes WU.B.,, Baranmos MH,, Cepreesa JI.B, IxonoMiKo-MaTeMATHYECKA]
MOOels ONTHME3ALWAN BofoXoasficTeeHHoro Ganauca, = B cB.: [lpobnemy rHapo=
SHepreTHEN B BoaHoro XoagficTea, Bbm, 6, Aama=ATta, uag, AH KaaCCP, 1968,

bycanaen MU.B,, Kagupbaen A, Jagaull onTHMH3AIMM BRbOpa Tpacc BOOONOABO-
aRmHX Kananob, — B cb,: Mpofinems! rEgposHepreTHEY # BogHoTo XossitcTha,
pem. 10, Aama=ATa, nag. AH KaaCCP, 1973,

BEvycanaep U.B.,, Kynepman H.I', Merog pacuera HeKoTopbiX BepPOATHOCTHEX
XapaKTepHcTHE GaccellHoBLIX popgoXoasficTBeHHMX cHoTeM, = B ¢b,: [poGnoemu
FHAPOSHEPreTHEH W BomHOro XossitcTepa, sem, 11. Anma-ATta, man. AH KaaCCP,
1874,

Bycanaen U,B,, Maesneuxo B[, Cepreepa H,B, ZxonoMiKo-MareMaTHYeC-
Kas Mofdesib ONTHMHS3AINE cXeMbs! NMpeoAceHHa Bojopasgena npe sMembaccedHOBLIX
nepebGpockax croxka, - B cG,: [lpoGnemsl reaposHepreTiEd B BOAHOTO XO3RACT=
pa, sem, 10, Anma-ATta, nag. AH KaaCCP, 1873,

Bpnosuwna AM,, Kanaven H.C, MateMaThuyeckag MoOeds Q08 ONTHMHAALMH NA-
paMeTpoB BOAoXoagficTBeHHON CHCTEM B! C YHETOM peXMMa BoponoTpelneHus
obvekTamu, = B c6.: lNpoGrems ruaposHepreTHKH I BOOAHOrO XoadficTea, BhmM,
8. Anvma=ATa, naa, AH KaaCCP, 1972,

Benuxanos A.[l,, KopoGora [I.H., Cuuuvuns H.H., AnropurM onremansioro
pacnpefencHus BOANLIX pecypcoB Ha IBM ang chomHbX Boaoxoasilc TBEHHBIX
cHCTeM, = B c¢6.: [lpoBaembl peryHpOBaHHA H HCNONLIOBAHNA BOMHLIX DPECYPCOB.
M., "Hayka”, 1973,

BoanosHepreTHyeckne pacyerhl metoaom Moute-Kapno, M,, "Sreprus”, 1960,
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CHCTEMHBIH NOIAX0QA K PA3PABOTKE METOIOB
KOMIUIEKCHOTO MEJIHOPATHBHOTO
PET'YJIHPOBAHHA

B.H. ABAHOB

Kax wapecTHOo, npobnema KOMINEKCHOO perynuposapug Geina noctap-—
neHa eme OCHOBOMONOMHWKOM cOBeTcKolt menvopaTnBHoit Haykun AJH.Koc-
TAKOBLIM, KOTOpbifl nican: “Mennopauus umeeT aapaydell perynupoBasue
He TONLKO BOAHOrO, HO H BO3NYWHOIO, NUTATENLHOI'D H TEIOBOI'D PeXH—
MOB NOYE B COOTBETCTEBUH CO cTAnuMAMH W dasamMu pasBUTHA pacTeHui,..
[Ang npaBunkHOro NPOSKTUPOBAHUS M SKCIIyaTauwd meauopannit Heobxo-
OUMO 3HATL, BO=II@pPBbLIX, TOT pPEMHM NOYBRI, BOOHLIA, BO3OYUIHLIK U XH=
MHEKO=OHONOrMMeCKl, Kaxoft aBnseTcd, ¢ OAHON CTOPOHLI, HANWYHLIM, a
C Apyroft cTOpOHLI, NOTpebHBIM ANA CeNhCKOXO3ANCTBEHHLIX pacTeHH
MpH OAHHEIX YCNOBHAX, W PasHUUY MEeXO1Y HUMH, 8 BO=BTOpDbIX, Te TexXHH=-
YEeCKHEe MeTO[bl, KOTOPLIMH MOMHO KONWYECTBEHHHO W NMPOMHO, T.e, AlH=
Te/ILHO, H3MEHATL BOAHLIA, BOSAYWHHIA H XUMHKO—GHONOrHMECKHH peXHMEbl
NMOYMBLEI B HYAHOM HANpaBleHHH # BO3MONGbIE NpeOenskl 5THX H3MeHeHH...
Taxum obpazoMm, B 06/acTH MEIMOPALHM NMDHXOOHTCH HMETb AEI0O WIH
YIHTLIBATE Cleayoulie saemenTH: 1) noTpebuocTst pacTeuuil; 2) cBofi-
crea u xkauecTha (duawdeckue u xumirMeckue) obbexTa mMenuopauuit —
noyBLl M CpeacTBa Menuopauuil — poabl; 3) TeXHHYECKHe M NpeHMYylle—
CTBEHHO IHApOTeXHHYeCKHe cnocobul KOMHYeCTBEeHHOI'O UAMEHeHHs CBOHCTB
MoYBL! ¥ BOBMOMHBLIE npepenst aTHx namenenuft” (Kocrtaxkos, 1961).

HecwmoTpa Ha TO 4TO 2T0 Gruio HanucaHo B 1926 r,, pasBuTHe Me-
NHOpALNH [0 HefaBHErc BpeMeHH U0 B OCHOBHOM NO NyTH paspaGoTku
MAPOTEXHIMECKHX cnocob0B perynHpoBaHifd BOAHOro pexuma, Bonpoch
norpebuocTn pacTennll Kak obbekTa Menuopauuyt u ceoficTB nO4YELl, Xa-
pPAKTE PHSYIOIIHX TPalNCHOPTHYO CnocOGHOCTL NOYBbLI OTHOCHTENLHO BOOEI,
TEma W MHUE, 00 CHX NMOp peweHbl AaleK0 He NMOJMHOCTLIO,.

QuiyaeTcs HeQoOCTaATOK aHaHul BOMpOCOB NPOEKTHPOBAHHSA, CTPOH—
Te/LCTEAE M IKCIJIYATAUHH MeNHOpaTHBHBIX CHCTéM, H 3TO CKa3biBaeTcH
HA KadecTee nocneaHnx, TpebGopaHHS K KOTOPbIM HelpephiBHO pacTyT.

Yxkazauubie OOGCTOATE/ILCTBA HACTOATENLHO TPeGYIOT NpPOAO/HKEeHHs
pafoT Mo BCeM TpeM sJemMenTam, onuwcanubiM AH. Kocraroenim, OgHa=
KO HeoGxonuMo YHHTLIBATE NPH STOM HE TOMLKO TO, HTO CAENAHO B Me—
AuopaTHBHOll Hayke, HO M B OpYrHEX HAYKax, TaKk WIH HHAYE BAHMOUIHX
18 pAs3BHTHEe MEenuopaunH, # MaKCHMAaNLHO MCTIONMBE30BATE HOBeHlle A0CTH—
weHns B oGnacTi GHONOTrHH, KHGEpPHeTHKH, MATEMATHEHN, MeoHanKH, XHMHI,

[Naxe Gerawilt Barnsan Ha nepeders sNeMeHTOB npoblemb! NMPUBOAMT
K sawmodeHHo, MTO OHAa SBNAeTCA KOMINMEKCHOH, nemxamell HA CTHIKE pPade
MMMHLIX HayK, HosToMmy and addexTHBHOrC peuleHud e HeOoBXOAMMO CO3-
gaTe cHoTemy uenefl # MeTOOOB pelleHHA OTAensHBIX 3aaad.
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[MocTanoBka ¥ pelleHHE KOMIMEKCHLIX npoblieM cTanu BoBMONMBIME
Gnarogapsa YCTAHOBJIEHHIO KOJIMEeCTBEHHLIX 3AKOHOMEpPHOCTelf Mo HACTHLIM
BOMpoOcamM H NPOHHKHOBEHHIO HOBLIX TeOpeTHMeCcKHX Haell B paaniHbie
obnacTi aHanuii, K Takum HOBBIM HOEAM MOMHO OTHECTH W CHCTEMHLIH
noaxofd. Tpr aToM aBTOp pasaenfeT YORKIEHHOCTb YNEHA=KOPPECTOHOEH=
Ta AH CCCP H.U., Mouceera, 4TO CHCTEMHbIE METOMbL AAKT BO3MON=
HOCTBL OAHOOGPASHO CXEeMATHSHPOBATE MHOHE NPHPOOHLEIE Ipomecch! H
HCNONL30BATL MATEMATHHeCKHH anmapaT ¥ Teopmo, pasapaGoTaHHyw LA
ogHux oGnacrteft auwauuil, B Apyrux obnactax,

[lpencTaPpngeTCs, YTO KOMMMEKCHLIE HCCTENOBAHKS [0 MEeMHOPAUNE HYH—
HO MPOBONHTEL SHAYMTENEHO WHpe X Iiyfixe, TAK KaK C KAMALIM HOBLIM YBe—
NHYEHHEM YPOXAaces BCe TPpYAHee NONYYATH CleAYiouee YReMHYeHHe,0CHOBL)—
BASICH HA HENOMHOM KOMIINMeKce 3HaHUil O pacTeHHH H OKpyxamowel ero cpene,

o HepapHero BpeMeHM NMOA censwcroxosaficTBReHHON mMenuopauuef Mo=
HHMAaIH B OCHOBHOM KOPEHHOE yIyHlleHHe BOAHOI'O peXuma, T.e., CO3ga-
HHE ONTHMANLHLIX BOAHBLIX YcnoBuft ana pacTeHuft, Meanopauua cCBeTOBO=—
ro, TENNOBOI0 ¥ MATATENEHOIO PeXHMOB He pACCMATPHBANACE CAMOCTOS-
TeMLEHO, H HE CTABHIIACE LEMb He3ABHCHAMOTO PerynHpoBaHHs 3THX PeXUMOB,

OcHoBbIBadcChL HA Taxux (yHaaMeHTansHbIX SAKOHAX GUONOrHH, KAK
BAKOHBI NEIFAMEHUMOCTU # PASKOCHABNOCHE Jedcemous faxmopos sKemned
cpedn HA pacTeHHe, MOMHO NOJAraTe, YTO CO3[AHHE ONTHMAILHOIO CBE =
TOBOIO, NMHUIEBOI0 W TeNIOBOI'C PeMHMOB TakiKe HeobxoauMO, KAK H CO3-
fAHHE ONTHMANLHOMNO BOOHOMO pexMma,

Pactenune, kak u moGas ycroftuueas OGHonoruveckas cucTema, obna-—
naeT crnmocobGHOCTLI0 caMoperynupoparTecs. OnHAKO AManasoH camMopery=
NHPOBAHMA MO BOAHOMY, NHUEBOMY H TeINIOBOMY pexmvam ObipaeT aHa=-
YHTENLHO Y¥e, 4Yem [OWanasoH HaMeHeHHd Tex Xe DeXMHMOB B NMpHpOOHLIX
YCNOBHAX, OCOOEHHO BHe apeanoB NpoHCXOoxaeHHs pacTenuft., Mcxona ua
STON'C MOMHO HAMETUTL [ABa [YTH NpHBeeHHS B COOTBeTCTBHE TpebGopa—
Huft pactenuft ¥ ycnoeuil BHewHel cpenst,

[lepBuift NIVTE = 3TO HANPARISHHAS CeleKUHs [UIA NMOMy4YeHHS pacTe=
HUfl C WHPOKHM [OHanazOHOM camopervinupopanus, OaHako Hago nonaraTte,
YTO PACTEHHA C YIKHM AMHANA30HOM caMoperynupopanus Gonee npoayk—
THBHEI, YéM pacTeHus c 6oflee WHPOKHM AHANA30HOM,

Boamomen u BTOpOf nyTe NpHBefeHHs B COOTBeTCTBHe TpebobaHuh
pacTeHult ¥ ycnopuil BHewHell cpedbl = CO3fjaHHe HCKYCCTBEHHBIX ONTH=
MajieHbix ycrnopift prewsell cpean! no Bcem GAKTOpAM, BAMHBIM /8 paC=—
TeHHd, T.e., CeNbCKOxoagficTReHHad MeNHOpamud,

CxrasaHHoe BhIle IPHBOANT K HECKO/ILKO HOBOMY OllpenefieHino sagay Me-
nuopanui, B HacTosmuee BpeMs celbCKOXOAARCTEEHHYIO METHOPALMIO HYHHO
PACCMATPHBATEL KAK NOYKY 0 KOPEKNOM YAYNWEKUY 6CET WUSHERKO GOXHDLE

044 pacmesus” Paxmopos dnewned cpedvi, B TexunyecKoM OTHOUWEHHHE MejlH-

i §

B panepueiem,mo-BuarMOoMy, GYAYT pacCMATPHBATLCH B KAYECTEe 00t~
eKTOR MEeMHOpAllMH He TOLKO PACTeHHS, HO /mobkie XHBLIE CYLIECTREA HA
aemie (moaw, XusoTHrle, GWOreONEHOSE! | T,A.) . DTO NpUBEAET K BOSHHK=
HOBEHMO Boeobuiux Menuopannd, OTOeNnbHEle SJeMEeHThl KOTOPbIX NOABIi-=
OTCH B HACTOMIEE BPeMA.
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OpALIHE €CTh KOMIUIEKC MepOnmpuATHil, MOSBOMMOLIKMX CYUIECTBEHHO YBelH=
YHBATE NPOAYKTHBHOCTH pacTenuft mocpeactsom BoaneficTBHR Ha cpeny,
MHHUMUBHDYS PASHOCTB Mexay TpeGopaHMAMH pACTeHHE M BHEWHHMH YC=—
NOBHAMH,

3anaua 0 peryiHpoOBaHHu Bcex (GAKTOPOB BHewHel cpefbl NOKA TeXHH=
YeCKH HEeBLINONHHMA, HO 3apa4da 06 ONTHMAILHOM PerylHpoBaHWH BOQHO-
ro, MHTATENLHOrO B TE/IOBOrO PeMHMOB HE TOMNbLKO MOXeT 6hiThL NOCTaB—
nexHa, HO W B 3HAYHTENLHON Mepe peweHa B Gmkalwne ronsl B TOM Cay-
yae, ecnu 6ynyr paspaboraHbl cOOTBeTCTBYWIHE METOAbl KOMIMIEKCHOIO
perynupopakus, HecMOTps Ha TO HTO COBpEMEHHOE CellbCKOe XO03fHCTBO
M MEMHOpauHs OAOCTHINIH SHAMHTENBHBIX YCIexoB, MOMXHO NOAaraTs, YMTO
CYIECTEYIOT elle 3HAYHTeALHbIe pe3epBbl B YBe/IHYeHHH NPOAYKTHBHOCTH
CenbLCKOX0aANCTBeHHLIX KYILTYD NOCPEACTBOM MenHopamuit, 3TO Ipeano=
NOMeHWe OCHOBAHO HA ToM daxTe, UTO MAKCHMANLHLEIE YPOMKaH, MOMYyHeH-
Hbleé B NOMHOCTLI0 perynupyemsbix YC/AOBHAX, BO MHOIMO pas npeBOCXOAAT
YpOMAH H& MEnHOpHpyeMbix semaax. CnegopaTesibio, METOOR PeryIHpo-
BAHKSH, MCNIOIbLAYeMblie MelHopankelf, pnanexo He NOJAHC YAOBNETBOPAIOT
TpeGoBanuaM pacTenmit, B cBsfian c 9TM BO3HHKAET HeOOXOAHMOCTH
nowckop 2fbeKTHBHLIX METOAOB pPeryiHpOBaHHA BHEWHHX YCNOBHE H OlN—
pefenednsa ux NOTEHUHANBHBIX BO3MOMHOCTEH,

Kag 6Lin0 cxasaHo Bbllle, 3a0aya MEeNHOpANHH CBOAHTCH K H3MEHEe-
Hmo ycnoeult BHewdeft cpenb! Taxkum oGpasom, 4TOGH paACTEHHS HOpPMAanb—
HO pOCNH ¥ paaBupanuck, [nd pewennsa NMOCTABMIEHHOR saga¥H HYHHO
gHaTe TpeGopaHuf pacTeHull, BbLIpaXeHHble KONHYeCTBEHHO, H KOMMMecT-—
BEHHOe BHIpAKEHHe ONTHMAMLHBIX YCnOBHil BHewHeil cpennt. B nansuefi-
weM, SHAA, HACKOMLKO HEe COOTBETCTBYIOT BHEUHHE YCNOBHA Cpedbl Tpe-—
GopanuaM pacTenuil, = HalTH HeobxoauMBle MEJHOpATHBHbIE BO3AelCTBRHA,
nocae KOTOphklX pasHinna mexay TpeGopaHHsMH pacTeHHR H YCMOBH MM
cpeabl 6yOeT B ONpefeNeHHOM CMuIC/e MHHHMALHOM, [lociie BhIMHCIEHHH
HeoGXOANMEIX MeHOpATHBHLIX BoadneficTBHil BLIMOMHAETCA pacyer HCNoil=-
HHTENLHLIX YCTPONCTE MO KaMAOMY H3 perynupyemsix ¢axTopos,

M, Hakomeu, ocyllecTBAAeTCH CHHTE3 YCTPOHCTB, peryinHDYOIIHX OT=—
nensHble GakTophl BHeumel cpeas B eAHMYI0 CHCTeMY ONTHMANBHOIO pé-—
ryNMpoOBAHHA BOIHOrO, TEIVIOBOrO W MHIIEBOIO PeXiMOB, YKasaHuble Aelt-
CTBHUSI B NMPaKTHKe NMPOSKTHPOBAHI'S OOMMHLI BLITOMHATLCA noeTamHo, Pac—
YeT # MOOENMpPOBAHHE OTHENLHBLIX CHCTEM H BCEro KOMINeKCa If N03-
HAHUS ¥ AHA/H3a MPONeCCOB BO BaaMMofeficTBHM MOrYT OLITE OCYUECTB—
neHsl cHcTeMofl MaTemaTHdecKHX mopenefi,

CymecTByeT HECKOMBLKO IPYNN MarteMaTHYeCKHX Molefei, KOTOpkle
MOMHO CHCTEMaTH3HpOBATHL ClieAywllHM OGpa3aoM,

K rpymme | ormocsiTcs mopenn TpeGopanus pacTenuit, a B naneHef-’
wen mobbIX MHBLIX OPraHHaMOB K YCNOBHAM BHewHeR cpenbl no pany
maxpodaxTopos (Bomubift ¥ Teruiopoft pesiMbl, MHHEPA/ILHOE H raloBoe
nuTaHve, ConHednas papMamus) M MUKpodaxTopoB (MHKPOSIEMEHTE!).

[Ton TpeGoBaHHMMHK MHBLIX OPraHH3MOB B [AHHOM Ciy4ae NoHEMa-—
eTed KoNMUYyecTBEeHHOe COOTHOIIeHHe, MOKASLIBAllee HAMEHEeHHe HX ITpo-
AYKTHBHOCTH B 3aBHCHMOCTH OT ycnopuit oxpysawowedi cpempl. [lna nenei
MEeMHOPATHBHOrO PerynHpoBaRHsa Heo6XOoAuMO, 4TOGLI 3TH TpeGOBAHHA
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pacTeHuil ¥ MUKPOOpPraHuamMoe OLINKH BhlIpaMeHbl KOMWMecTReHHOR 3aBHCH-
MOCTRIO. B HacTOfiliee BpeMs CYWECTBYIOT KOMMYECTDeHHLIE B3ABHCHMOCTH
Taxoro THna. OHH HMET MakCHMYM Ha ONTHMAaLHOM SHaueHHH BHEWHUX
venopuil ¥ NOHMMAITCHA A0 HYNA NPH BHEWHUX YC/AOBHAX, OTKICHAIOUINXCH
B TY WIH OPYry® CTOPOHY OT ONTHMANGLHOMD 3HAMEeHHH,

Omnaxo B GONLWWHCTEE CBOeM KpHBEIE, BLIpaxamilile TpefopaHHa pac—
TOHHA B 3ABUCHMOCTH OT BHEIWHHX YCNopHl, NMOJYYeHL! SMIUpPHIECKH.
310 oGCTOATENLOTRO 3aTPYOHAET HX HCHONL3OBaAHWE B YCNOBHAX, OTMIM—
HBIX OT Tex, I[P KOTOPbix OHW Gbinu nonydeusl, [[oaTomy ocnoBHOfl 3a-
pageil npi paspaboTke STOH rpymmb! Moaenell MOMMO CHHTATL BLIAB/E=
uue Haubonee obuiMx SaxKoHOMepHOCTell BaauMoaeflcTBIA pacTeHHd H Cpe—
ALl M HCMONL3OBAHHE HX B MO[endx,

Mpynna Il moneneit ornocutca X npouneccam (OPMHPOBAHHA YC/OBHIA
pHelrHell cpeasl, 3peck HeoGXOAMMO pelwdTs Bompoc o dopMme MaTeMaTi=
YeCKOro OMMcaHis yconoBuft BHewHell cpeanl, KOTOPaS AOMMHA HAMTYHLINM
ofpasoM OTPAMATHL CYUIHOCTE H NMPHPOAY OMHUCHIBAEMOR BeHYHHbLI,

Onucanusa no CYWHOCTH MOMHO pasAoelliTe Ha AeTepMHHMPOBAHHBIE W
BeposTHOCTHLHIe, MaeecTno, 4TO MeTeOpONOrH4ecKHe Nponecch!, KOTOpHIE
onpefenmoT YCNOBUA BHelWHEl cpeasl And pacTeHud, o6ycnopneHk! con-
HeuHoll NedATensHOCTBI, sBAMmelicas caydaiHoll Bo Bpemend., JTa cny-
YallHOCTE HAKIaALIBAET OTHEeHaATOK Ha MEeTeoponormgeckKie nond IeMHOM
atmocthepbl, KOTOpble B KOHEYHOM CHETE ONpeendioT OCaAkH, Temnepa-—
TYpPY, BeTep # OApyriae BHewHne ycnopBed, [loaTomy npH ONMHCAHHH BHEL—
HUX ycioBuft agexBaTHeIM GyneT BepoATHOCTHOe omucanne, OgHako 3axo-—
HoMmepHocTH topMHpoOBaHHE BOMHOrC, TEMICBOro H MHUEBOrC PeHMHMOB B
Kaxnoll KOHKpeTHON TOYKe NPOCTPAHCTBA MONGO BbIPA3HTH AETEDPMITHHPO=
BaHHbiME AnbdbepeHUHANLHEIME YPABHEHHAMM, YTO WHPOKO NpAKTHKYeTCH
B HacTosmuee Bpemd, [IpH HCNONL30BAHHH B HHX 3AKOHOB paclnpeiesieHHs
pepoaTHocTell KoadduUHMEHTOB MPOBOAMMOCTH MOMHO [ONYYHTH CTOXACTH=
qeCKHe SaKOHOMEepHOCTH DOpMUpOBaHHS peXHMa BHeWHHX YCNoBull n Tem
CaMLIM CBA3aTh BepOATHOCTHLIE H AeTepMHHUPOBAHHbLIE METOOEl ONMHCAHUA
PHEWHHX YCIIOBHI,

[Mocne npoBeaeHUAa wccneaobBaHuil no nepebiM ABYM IpynnaM MATeMa=
THYeCKUX Mopeneil penaetTcs 0606WeHHEe, KOTOPOe MOKHO NpeACTaBHTbL B
Bune mMmaTemaTiieckoll mogenu ofocHoOBaHHA NMOTPeGHOCTH B MellHOpPALHH,
B Il rpynmne moneneit ceeprhipaeTcs mupopmauus o TpeGopaHuaAx pacTe—
Hulf H yCnoBHAX BHelWHed cpeabi, T.€. 37Ta MOAelb BEKMOYMaeT MOAeIH nep—
Boil ¥ BTOpOH rpynn U gaeT npegcraepneHue 00 MX EsaumMopedcTBin, B
pesynLTaTe NONY4HalTCd BEepPOATHOCTHLIC XAPAKTePHCTHKH ONTHMAMLHBIX
WM HeOonTHMANLHLIX yonobBuil nns pacTeHHs B AAHHOM reorpadHiecKom
pafioHe B BHOE NMOKA3aTelsd HeoBXOOMMOCTH Menuopeduil, B 3aBHCHMOCTH
OT HMCXOOHBLX MATEPHANOB, WCHONLAYEMBLIX MANA XApPaKTepPHCTHKH BHewHeR
cpeibl, NOKasaTe/lt HeoOXOOMMOCTH Menuopaumus 6GyneT OTpamMaThL ObIue
reorpafudecKie SaKOHOMEPHOCTH, €C/M OH BLIMHCHIEH HA OCHOBE KIHMA=
THMECKHX OAHHLIX, HAH MHKPOKIHMMATHYECKHE S8KOHOMEPHOCTH, XApaKTe-
PHAYIOIIHE Ocywaemoe GonoTo, opollaemMbil YyHACTOK HAM APYTYIO HacThk
MEMHOPHPYEMEIX 3eMENb, HMEIOIWHX CBOH MEKpPOKIRMAaTHYeckHe ocobeH—
HoCTH. KnuMvaruyeckuilt noxasartens MOMET HCNONLIOBATLCA ANA Onpefe=-
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MeHid HaANMpaBIeHHOCTH MenuHopanuu Ha OGOMsWON TeppHTOpHH, a Takme
ond JaHHPOBAHHA PA3MEIICHHS MEMHOPATHBHLIX OODLEKTOR H SHepreTHYe—
CKHX 3aTpaT HA CO3OAHHE ONTHMANLHOrO pexmHuma, MuxkpoxnmvaTHiecKwuil
NoKa3aTens HeoGXoAMMOCTH MEIHOPAaUHH HCNONL3YETCH AN NIaHupOBaHHS
MEMHOPATHEHbLIX BoaaelcTeuil HAE KOHKpeTHOM maccuse. Monenu oGocHOBa=-
HUA NOTPeGHOCTH B Menwopauwsx MOryT GhTe OaHOGaKTOPHBIMY ( rpym=-
na ll1) w smorodakTopusimu (rpymnallla)., B atom cnydae BeigucnseTcs
BEPOSATHOCTL HEONTHMANBHLIX BOIHO=TEIUIOBLIX HIH HEONTHMANBHOCTE COB-
MECTHEIX BOOMBIX, TEIJIOBHIX ¥ pajlHAUHOHHEIX YCNOBMI,

'pynna [V sMaTemaTHdeckKHx mofeneit oTHOCHTCH K ONpensieHHo MaK-—
CHMAJ/ILHOI'O [HANA30HA pPeryNHpOBaAHHA BHewWHWX Ycnopuil, B KOTOPOM Ha=—
XONATCH BCe poaMoxmble (npe sanannofl ofecneMeNHOCTH peryIHpOBAHHS)
OTKIOHEHHS BHEWHHX TNPHPOAHLIX YCJIOBHE OT OnTHMAanNsHLIX, MakceMano—
HBEI ABanasoH perylHpOBaHHA OnpefenseT SKCTPeMAaNILHYIO CnocobBHOCTHL
perynHpyiomeff cHCTeMBI H MOMXeT ObIThL HCNOMNB3OBAH NMPH NPOEKTHPOBa—
HHE ee,

B onepaTHBHOM pPeryilHpOBAHHH BAXHYIO DPONbL HI'DAeT TeKYUIee YNpaB—
nswmee pospeficTere. [Tomias mMaTemaTHdeckas Mopens GopMupoBaHus
ero fo/xHa BNOYATE MOOeNH Nporuosa ynpabndgemoro daxtopa. [lanee
BBIMHC/IAETCH pasHocTs mMexay TpebopaHudMi pacTeHuit H NMPOrHO3HpYe-—
Mot pemirunioft, [Josromy ocHoBmOl sapadedt uccnepopanuit 8 V rpynne
apnfAeTca paspaboTka MeTOOOB NMPOrHOda YnpabBlifieMbIx Be/IHMHH W pac—
YeT ynpapidiouero BosgeficTBHA oS Kamaoro gaxtopa © y1eTom HX
B3aHMOBIIHTHHA,

Mopen VI rpynmnb! O0MMHL NO3BOMHTE PELHThL BOMPOCH!, CBA3aHHbIe
C TexHHHMeckoill peanusauuefl ynmpaBleHUdA BOAHbIM, TENMIOBBIM H MHTATENb—
HbIM pexumami, PacyeTr oNTHMATLHBIX PEerymHpYOLHX CHCTeM MOMEeT
6L1Th OCYIIECTR/IGH TOMNLKO B Clydae SHAHHA 3AKOHOMEPHOCTeH OBMXeHHSA
BOAbl, IHUM H TelVla OT HCHOMHHTEeNLHOrO SfleMeHTa K pacTenimo. Beuny
TOro, YWTO Cpend, B KOTOpOR NMpoOHCXOAMT STO ABHXeHHe, HMeeT COXHYI0
CTOXACTHYECKYO MeoOMeTpno, JAKOHOMEepPHOCTH OBHMEHHS BOALI, Temnna
H MHIH BO MHOPOM eume He paspabotanbi, [JosToMmy ocHoBHOR sapadefl
uccneqoBanuit agece 6yHeT nonydeHHe MATeMATHYECKHX MOJelNel OBHXe—
HHU§ BOALI, Temaa ¥ MHUM OT HCMOMHUTE/NLHOrC YoTpoHCcTBA K pacTeHHO.

Ha ocuobe 2Tux Mogesnell gonxmel 6BITH pelleHbl 3aga4uH HHE PUHOH—
HOCTH pPABIHYHBIX THMOB pPerylupyiomux YCTpolcTB H MeTOAoBR W Kax
cnefcTBHe BOMpPOCH! paaMelleHHf PeryaTopoB Ha MelHOpHpyemomM none.

PerynupoBaine ogHoro faxkropa MoMeT GLITL OCYWECTBeHO MHOMH=-
MH OYTAME, OOHAKO NA/EKO HE BCe H3 HHUX ABAMOTCH ONTHMANLHLIMH,
[TosToMy chenyiomeit aapaveit ApnAeTcs NMocTpoeHHe mopenell onTHMHAA—
K OfHO= i MHOroQaKTOpPHLIX pPeryngToOpoB., 3Aech B MEepRyw odYepelb
nomxEbl GbITh OnpefeneHbl KPHTEPHH ONTHMANLMOCTH B 3ABHCHMOCTH OT
MOCTABJICHHEIX 3afad nepen perynupopaHHesm. [lanee nmpencToHT BuIGPATH
maubonee ynobGHble MIA pPelieHWs OAHHLEIX 3agad MaTeMaTHHecKHe MeTOo[bl
onTHMH3aNuH. KpoMme TOro, HeobXOAWMO YHeCTh, HTO ONTHMANLHBIE Of-—
HoGaKTOpHLIE CHCTEMBI MOryT GbITh He ONTHMANLHBIMEH npu patore B
KoMnnexce daxTOpoB, NOSTOMY CleayeT HCEaAThL H MHOIONApaMeTpiriec-
KHE KpHTepHH onTumanewocTh, OHeBHIHO, HTO MHOI'ME H3 KpPHTepHes On-
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THMANLHOCTH ByAYyT MMeTk SKOHOMHYECKY® CTPYKTYRY. 210 obfcTOoATeNb—
CTBO fenaeT HEOGXOMMMBIM HAaYHEeHHEe HEeKOTOpPBbIX TEeXHHKO-SKOHOMIHMEeCKHX
nokasateneft 1 sKOHOMHYECKHX cBHaeft,

Beuaoy Toro uro Bcs npobinema M OTOENbHLIE €€ Bafayy ypesBblualHO
CMIORHBI HE TONBKO ISl peweHs, HO H mna dopmamaauus, nenecoobpas—
HO KamOyw rpymny mofenell pasbupaTe Ha pald NMoaorpynm A0 Tex IoOp,
nokKa MoxHOo OymeT HCNONe30BATE YHXe HABECTHhIe paHee MOAeNH H ANro-—
pHTMBEl pewennd., [Opyrumu cnoBamu, uenecoobpasHO COCTABNATE HEKOTO=
pPYI0 HepapxHMecKylo CTPYKTYPY Kawxaoi npobnemsbl, JnemMeHTEl 9TOH CTPYK=
TYPEl MOPYT H3YYATLCH PAs3VIHYHBIMH METOOAMM, OOHAKO Haubomnee non-
HO Hay4YeHHe MOXHO NMpoBecTH, HCMNONLAYd MeTO[ MOMeHpPOBAHHA B Ca=
MOM WHPOKOM CMLIC/IE KAK HEKOTOpoe J[IOrHKO—-MAaTeMaTHIecKOoe OlHCcaHue
NpHpoOHEIX OOBexTOB ( pacTenue, MouBa, KIHMAT) C NMOMOWLI CHMBOMOB,
[Tpu o2TOoM B mepByw OYepefb NPOHCXOAHT HATYPHOE HayHUeHHe SB/IeHH:

( o6rexTa), 3aTem cocTaBnfeTcH ero mMaremaTHdeckoe onucanue (mopens),
HA OCHOBAHHH KOTOpPOrO CTPOATCHA AANOPHTM H NMPOrpaMMbl pelleHusd Ha
2BM, u, Hakoren, peanusauua 9Toll nporpamMmsl,

Janeya cocTaBneHHs MaTeMaTH4eckofl MOoOeNM B OCHOBHOM MOMET
GLITh pelleHa OBYMSH PaanaMHbLIMH criocobami: QYHKUHOHANBHEIM H CTPYK—
TYpPHBEIM,

Kak waBecTHo, ¢yHKUHOHANGLHEIR nooxon sSBASETCH eCTECTBEHHLIM MpH
MCCNeNoBaHHN CIOXHLIX HecTauuoHapublx cucTem (apnenuft) ¢ orpanmyeH-
Hoit mdopmanueit o Buyrpenseft cTpykType. CHcTema paccMaTpHBaeTcs
KaK He4TO ueloe, H3y4aiTCH ee BXOAHbIE H BbLIXOAHbIE XaPAKTEepHCTHKH,
T.e., posneflcTeHg H peakumH Ha 9TH poafefcTBus, OMEBUOHO, HTO Jlio=
G6as cucTema (pacTenwe, mouBa ¥ T.d.), NMPONYCKasd Hepea ceba. BXOAHbIE
BOSAEHCTEUA, HAKIAOLIBAET Ha HUX ONpefeleHHbIl oTne4aTox, T.e. npeob-
pasyeT MX TeM WM HHLIM cnocofoM H B 9TOM npecGpascBaHud MpoSBIseT
CROI0 CTPYKTYPY. Hem pazHoobpaznee 6yneT uHjopMAUHS Ha BXOOE CHOTe-
Mel, TeM Bolee NMOMHO NPOSPHTCH €€ CTPYKTYpAa.

CTpyKTYpHEIA NMOOXON OCHOBAH HA NMepBHYHOM npeanonoxenun (Pumo—
Tese) O Mexanwame OeliCTBHS OTOENLHBLIX SMTEMEHTOB CHCTEeMBI, HOXOOS
M3 KOTOpOro onpepgenseTcs MexanusmM bynxnuoHrpoBanus Boell cHCOTeMEI
( aBnenus), ApyruMe cloBamu, NpH COCTABNSHHH, Hanpumep, nubdepen—
UMANEHOrO YPABHEHWS NPOLMECcCA M BPEMEHHOrO WK NMpOCTPAHCTBEHHO—
ro SIeMEeHTA CHCTeMbl MexaHHam (YHKIHOHHPOBAHUS B 9TOM BleMeHTe
pacnpocTpaHaeTCqa Ha BC cHcTemy, HecomuenHo, ¥TO Ana coOCTaBNeHHHA
MaTeMaTHYeCKOR mopenn seaeHudg HeofXONHMO HMEThL MONHYI0 WHPOpMA=—
uHo O ¢uamieckofl CymHOCTH. NPOHCXOAMUErO ABMEHHA HAH paGoThl CHC=
TeMbl, Mexaumdeckoe nNepeHeceHHe H3BeCTHBIX ypapHeHult (maTemarTiyec—
Kux mopaenefl) Ha BHOBL HCCleayemblie ABJICHHS MOMKET MOBNEYL 38 CO=
6oft npHHUHNBanLHble OwWbkH, OnHAKO, NMpaBHNBHO coveTas PYHEKIHOHA b=~
HEIl M CTPYKTYPHLIE NOAXOAL H B3AHMHO COBEPUIEHCTBYS MOOENH HA OC=

HOBAHHH BCe HOBOR W HoBON mmbopmamnn, MO¥HO moaolTH X anexBaTHOMN
MOMeTH AIeHud,

Ll

lleTepaTypa

Kocraxos AH. Hebp. Tpyas, T. 2, M., Cenuxoscus, 1961.
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OLEHKA CTATHCTHMECKHX XAPAKTEPHUCTHK
roioBOr0 CTOKA,
HAPYMIEHHOTO XO3AWCTBEHHOH NEATEJILHOCTLIO
YEJIOBEKA

B.A. KHKTEHKO, 6.6. BAHUEB

GOoAbIIMHCTREO CYUWECTBYIUNX MEeTOAOB BOAOXO3AHCTBEHHBIX pacyeToB
GaaHpyeTCd Ha HCNONBIOBAHMH CTATHCTHHECKHX XapakTepHCTHK ecTecT—
BEHHOID pexHMa CTOKa. B TO Ke Bpemsa TakHe daxTopsl, KaK ruapo-
TeXHHYeCKOe CTPOHTENBCTRO, arpoKynbTYPHble, HPPHralHoHHble, /1eCO-
ME@/IHOpATHBHBIE W ApYIHe MepONpHATHH, OCYUWECTBAAeMble Ha pexax M
ux BonocGopHbix BacceffHax, NMPHBOAAT K 3HAMHTENbLHBIM H3MEHEHHAM
ero ecTecTBeHHOro pexuma. [IPHYMHBI NMoc/leAHHX B NPHHUHIE MOTYT
GuTE NoApasfefleHsl HA [Be OCHOBHBIE IPYNIBL

1) HenoCpeACTBeHHO BO3NSACTBYWIUHE HA CTOK,YyXe clopMHpOBaB-
wHitcg B pycnax pexk B peayibkTATE CTPOHTE/ALCTBA BONOXPAHH/IMIL, KA-—
HA/IOB, BOOHLIX TPAKTOB no nepebpocke CTOKA B CMexHble DaccefHBI
M T.0., H BLI3BBAIOWMKE CPABHHTENBEHO GRICTPLIE H KPYNHLIE HAPYWEeHHA
ero pexMma H BepOATHOCTHBLIX XApaKTepPHCTHK,

2) neficreyomie Ha crokoobpasywmue GaKTOPBLl B Npefenax nioila-
AW poaocBGopa M NPHBOOfWME K NOCTEeNeHHbIM, CPaBHHTE/IEHO Mel/1eHHBIM
TpancdopMauHAM ECTECTBeHHOrO pexHMa CTOKAa: pacnawka 3emens,
ocywenue 60n0T, NeCOTEXHHYECKHEe H ApYyIHe MepolpHATHA Ha BOOQO-
chope.

B GonbwxHCTBEe cnyyaep HabmopgaeTcs COBMECTHOe BJMAHHE NPHYHH
YKABAHHBIX TPy,

PexumM rogoBoro CTOKA, HIMEHEeHHbIl B pesynbTaTe NpHYHH nepsoft
Cpynnel, NollaeTcd KONHYeCcTBeHHOHR OleHKe C [AOCTATOYHOH CTeneHbLl
TOMHOCTH. [1718 3TOro HCNONL3YKT cnocobhl ONpedeleHHs 3aKOHA pac-—
npeneneHns PYHKUMH HECKONLKHX cayudaflHbx aprymeHToB nuGo obobme-—
HMesM AaHHbX HaGmoAeHHA 3a AOCTATOYHO NPOAGIKHUTENLHBIE NepHOOb
BpeMeHH.

HaoGopor, uameHnenus, obGycnoBleHHble MeeHHO [NefACTBYIOUHMH
daKTopaMu BTOPOR Ipynnbl, KOrQA eme HeAoCTATOYHO HAYYeHbl 3nemMeH-—
Tel BoaHol'c GanaHca pewnslx OaccefiHOB, 0a/leKO He BCerfla NoanakwTCH
AOCTOBEpPHOR KONWYeCTBEHHO# ouelke. [loaToMy OHM, KAK NpaBHIO, He
VYHTHIBAIOTCH NpH NPOEKTHPOBAHMH NepBoOYepefHbX OGLeKTOB BOAOXO-—
SAfCcTBEHHOrO KOoMIeKca. 3

Takum obpaaos, Ans neneft NpoeKTHpPOBAHWSA HOBbIX 06heKTOB ( BONO-
XpaHH/IHIL, KaHaAnNoOB H T.0. ) B cocTaBe pasBHBauwefca BoOAOXOo3ANCTREH—
HOfl CHCTEMBl peanbHO MOrYT ObiTh YYTEHbLI OCHOBHBI® KpynHomacuiTab-
Hbleé HApYLIEeHHS CTOKOBOro pexHma, oOyCcnopBleHHbIe BAHAHHEM paHee
OCYIWECTE/EeHHBIX WIH HAXOAAIMMXCA B CTAAHH CTPOHTENLCTEA TIHAPOTexX-—
HHYECKHX OObeKToB.
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YueT HapyuleHHR eCTecTBeHHOI'0 CTOKA HeobxXoomm faxe Ha HAYAIb-
HbIX 2Tanax pa3asuTHa GONLUWHHCTBA BOAOXO3AHCTBOHHBIX CHOTEM, MNOC—
KONBKY Halu4de xoTa Gwl oanoro Bogoxpanunuma (wan popozaBopHoro
FHAPOY3a) MOXeT CYWEeCTBEeHHO TpaHcPOpMMpPOBATH €ro pexHM Ha Npo-
TSHKEHHH BCEro HIWKEpacrnooXeHHOro yyacTka pekm. [lo mepe xe nalb=—
Heflwero pasBHTHR BoaHOro XoasficTtea B GacceiliHe pewnoll ctok Gynert
npetepnesaTk Bce Oonwbuwme u Gdnbwue wameHeHus. Takue pexd, Kak
Bonara, fuenp, [on, Exnucefi, Aurapa, WMpremu, Ceipoapea, WUnu, Pefin,
Hun, TeneccH, Konopano # MHOHe ApYrHe, yxe B bDonbwol crenexu
HaMeHHN# cBOf neppoHavanbHeil (ectecTBeHHbil ) pexum. B peayib-
TaTe CleAyeT OMHOATE NOMHOro "BbIPOMAEHHS" XAPAKTEPHLIX MNPHAHAKOR
eCTeCTBEHHOI'O pPeXHMa YKA3AHHBLIX PeK H HX NpeBpauleHHda B [OJHOCTHI
yipaBngemsle 4YyenoBeKoM BOAHLIE apTepHu.

OnHo#t #3 PamHefWNX 3a0ay4, CTOHWMX Nepen EAponoramMi H BOAO-—
XO3AACTBEHHHKAMHE, ABNHETCH CHCTEMATHYECKOEe M AeTallbHoe HayyeHHe
HAPYIWEeHHOr'C paMHMa pex B YC/IOBHEX NporpeccHbBHO pasBHBalWerocs
HCNONB3OBAHHA HX BOAHLIX pPecypcoB. ITO OTHOCHTCH KAK K 3aXOHOMep-—
HOoCTAM KoneGanuft rogopex ofbemoB CTOKa, TAK M K €ro BHYTPMIOAC-
BOMY pacnpegenexmo. Taxkoe dayyeHHe HeobXO0aHMO I8 NPOeKTHROBAaHHEA
HOBBLIX BOJOXPAHMIMIL B cOCTaBe AeACTBYWUIHX KACKANOB pPery/upyioimmux
CTOK YCTAHOBOK, HPPHrauMOHHBIX BOAO3abOopOB, a TaKKe APYTHX BOUO-
xozaficTrBeHrex o0bekTOB. OHO Heobxoaumo M OAN" pPeUIEHHH BONPOCOB,
CBA3AHHBIX C PEKOHCTPYKUHe#R H NepuoadyecKHMH NepeoneHKamMi napa-—
METPOB CYIWeCTBYKIIHX BOAOXO3SAACTBEHHBLIX CHCTEM H HX NIeMeHTOB.

[lpn nepcnexTHBHOM MPOEKTHPOBAHHH HeNnpepbIBHOE PA3BMTHE BOMHOIO
Xo3gfcTRa OOLMHO ANNPOKCHMHPYIOT HECKONLKHMHM pacyeTHbLIMH YPOBHHAMM,
ang Gnwxafimero M3 KOTOPBLIX YKasabBaloTca MacwrTabul M Xapakrep nna-
HHpYeMBIX MeponpHaTHil, o0teMm CenbLCRKOXO3AHCTBEHHOH NpoAYKUMH, Heob-
XOOHMBIE KANHUTANOBIOMEHHS H T.0.

Hmea 8 Buay Gamxafwui pacueTHell ypoBeHb, NOKAMXEM, KAK MOCYT
GhITh NMOJNYYEHbl CTATHCTHYECKHE XAPAKTEPHCTHKM HapYIUeHHOTO CTOKAa
B 3a0AHHOM CTBOpe pexH B Hx obobwenHofi dopme, T.2. B BHAe JyHK—
UHH NACTHOCTH BeposTHoCTel,

Hapywennpifi cTOK - peaynkTaAT CACKHOTO BIAHMOAEHCTBHA Memay
YHYACTHHKAMH BOAOXO3SHCTBEHHONO KOMIUIEKCA — HppHramHei, raopo —
9HepreTHKOR, BOAHLIM TpaHcnoproM M T.4. B obwem ciaywae on coc-—
TOHT H3 pPANA KOMMOHEHTOB: TYPOHHHBIX pacxonop 'AC, HpPpPHranHOHHBIX,
TPAHCNOPTHBIX H CHeUHalbHBIX MONYCKOB, a TaKXe XONoCcThiX COpOCOB
K3 "BepxoBnlx” BOOOXpaHwiHm, GOKOBOA NPUTOMHOCTH, NOCTYMNEHHE H3
cMexHbX GaccefinoB (NpH TeppHTOPHANBLHBIX nepeSpockax cToka),
BO3BpaTHRIX Boa W Ap, [oaoBwie obbemel CTOKA HX No ceoell npupoae
ABJAHIOTCA ChyYalHbLMHY BelHuHHAMHM, OTNHHAACL MO MeHeaucy, KoMNo-—
HEeHTHl CyMmapHoroe (HAPYWEHHOrO ) CTOKA WMeT PA3HBIE 3aKOHBI pac-
npeneneHda BepoaTHocTel. B GOakUIMHCTBE CAYYAEE OHH ONHCbLIBAKTCH
pPas3pLIBHBIMH (YHKUHAMH,

HanGonee ynobHenv cnocofom nocTpoeHus (YHKUHH pacnpeneneHuHs
CYMM KOMIMNOHEHTOB HAPYLIEHHOrO CTOKA HBJSETCH NocnefoBaTenbHAS
(nonapHasa) KoMNOaMuUHA 3AKOHOB MX pacnpefe/eHHs, KOTOpPas MOMeT
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BHTIOMHATLCH 10 HSBECTHRIM B TEOPHH BEpPOATHOCTH d)ﬂphi}*ﬂﬂh! Kak AR
HE3ABHCHMBIX, TAK H JABHCHMDLIX CNy4YaflHBIX BeJIHYHH,

Peanuaauus GopMyn KOMNOIMUNK J4KOHOB pacnpefeleHHs KOoMMOHeH—
TOB CYMMApHOro (HapyWeHHOro) CTOKa NpH 3afaHdH KX nnoTHocTed
pepofTHOCTEd B aHanuTHYecKOoR dopsme BOTpedaeT aHAYHTEIbLHBIE TPYA-
HOCTH, B "MACTHOCTH TNpH HEUeNblX 3HAeHHSX NapaMerpa Yy KpHBoi
MupconalllTuna, Bxogsmero B QyHKUMIO MAOTHOCTH HeHAPYWEHHOI'O CTOKA,
Hanpumep GoxoBo#i npuToyHOCTH, Kpome TOI'O, pacnpeleneHHs HeKOTOpLIX
COCTABIFIOWNX HAPYIEHHOrO CTOKA Boobme He TNOMIAKTCH ANNpPOKCHMA—
IHH JIeMeHTapPHbIMH dYHKUMAMM, A& 3a0al0TCd B Buae rpapuxos unH tab-
nul. [foaromy nawbonee npHemieMbIM A8 NPAKTHYECKHX PACYETOB AB—
JAETCH YHC/NeHHas HHTepnperauus GOpMys KOMIIO3HUHH, NO3BONHIONAS
onpeaeniaTs NIOTHOCTH BEPOATHOCTEH NUCKPeTHBIX IHAYEHHA CYMM Cly-—
HAHHBIX BeNHYHH, HMeolMx Jobsle no popme HCXOOHBIE KpHBRIE pacnpe-—
AenNeH N .

Ha namocTpanni x nocTpoenuw (QyHKUHH pacnpene/eHus BepoaTHOCTER
HapyweHnoro crokaKsy, nokasaHo HeCKonbLKke peanusauuft nonapHoft
KOMMNOSHUKK 3AKOHOB pacnpeAcnedHsa HCXOOHLIX BelH4YHH: a) XOoNoCcThbie
cBpochkl M3 ABYX " BepxoBbix” BONOXPaHHIHIL, H3 KOTOPHIX OOHO pacnono-
MEHO Ha I'NABHOM CTBOJIe PeKH, a Apyroe — sa ero nputoke; 6) xonoc-
Thie COpPOCH H3 BepXOBOI'O BOAOXPAHH/IHILA H CHeUHA/bHBIE [IONYCKH H3
Hero; B) GOKOBas NPUTOYHOCTE W CHeNHANbLHBIE TNONYCKH, I') XOJIOCTBIE
cOpochl HA BepXOBOr'O BOAOXpaHWIMIA ¥ GOKOBOHR NpHTOMHOCTH. [lony=-
YeHHLIe KPHBBIE pacnpeaesieHHs CYMM COyXaT HCXOOHBIMH AN8 nocneay-
KX onepaund ceeprTk. B KxoHeyHOM HTOI'e yCTAHABIKHBAETCH HCKOMASR
"YHEUWS pacnpeneneHis BepoaTHOCTeH CTOKa KE“ CTBOpEe NPOEKTHPYE-—
MO0 BOAoOXpaHunuua. OHa ABNFeTCH MCXOAHOR IMHMAPOJOrHYeCKOR HHpOp—
Manued nna oDOCHOBAHHMA €ro MNPOeKTHLIX NapamMeTpos,



MPUMEHEHHE LIENEH MAPKOBA
B PACYETE PEXHMMA OPOWEHHA

B.B. IABAHOB

OcHOBEI pacueTa pemxHMa opomeHus ORIIH 3anoXeHs aKageMHKOM
A.H. Kocrakopeim (1960, 1961) u paseuTsl B paboTax ero yudeHHKOB
¥ nocnepoBatenefl. OrnHuuTentHo#fl YepToil 3THX pacyeTOB HBIAIOCH TO,
yTo oHH Oasupopanuck, C OAHOH CTOpOHE!, Ha TpebopaHHsX pacTeHHl K
nouBeHHON BNAMHOCTH, & C APYrofl - HA NO3HAHHH npouecccop (GOpPMHpPO-—
BAHHMA €€ B Pas3YHLIX NMOYBeHHO-KIHMATHYSCKHX YC/IOBHHAX.

NanvHefwee npopomkenHe paboT nNO yTOMHEHHIO METOOOB pacvHeTa
peMHMA OPOIEHHA CeTbCKOXO3ANCTBeHHBIX KYJALTYD lUenecoobpasHo mpo-
BOAHTE B HanMpapjleHud yTouHeHHs Tpebopanufi pacTenuii B Kaxmawift mMo-
MEHT BereTallH H MOHCKOP aneKBaTHLIX monenefl npoueccop popMHpO—
BAHHA B/AMHOCTH I10YMBEL

CTOXACTHYECKHA NMPOrHO3 ECTECTBEHHOA BIIAKHOCTH

B HacTosmee ppemMsi WIS ONHCAHMS BeIWYHHB BJIAKHOCTH WMPOKO
HCNOMBL3YIOTH BEPOATHOCTHLIE METOfbl, T. €. YCTAHABIHBASTCH 3aKOH pacnpe-
neqeHHs BeposATHOCTel pa3MYHOR BAAXMHOCTH B KaXayl gekangy H Ha-
XONTCH BIaMHOCTL sapgaHHoft pepoaTHocTH (ofecnmeuenHocTH), Ko-
ropyid MOXHO HCMONBLIOBATE N/IA ONpefeneHHsl OPOCHTENbLHLIX HOpM B
[ =i0 Oexamy.

Taxoft nogxon MOXKeT YAOBRAETBOPHTE NPH pacHeTe [IPOSKTHOIO pe-
MHUMa opowennd. OpgHako oH ofnagaeT CymecTBeHHBIM HeqoCTATKOM, TAK
KAK HE YUNTHIBAETCH BIAHMOCBAOL BJAAKHOCTEH B CMeMible neKaasl.

2TO NPHBOOHT K TOMY, 4TO Bulfop pacdeTHOR obecnedeHHOCTH Bia=-
ro2anacop B 3HaYHTenbHOM mMepe nponaponed. bonee nosHoe onHcaHHe
HAMEHEHHSH BIAXMHOCTH MOYBbI (100 CeMbCKoXoaaicTrereHHOl KynuTypolt B
eCTEeCTBEHHBIX YCMOBHAX MOMHO caenaTth, pacCMOTPeB Blarosanacs! Kak
caydafiHblili npouecc H HCNONBL3YS COOTBETCTBYWIHA MaTeMaTHYeCKHA
arnmnapar.

Beifop maTeMATHYECKOr'O anmapata A4 ONMCAHMS CAy4YadHeIX Npo—
UeCCOB 3aBHCHT OT Knacca ciaydaHoro npouecca, coOTBeTCTBYIUero
ero BHyTpeHHell cTpykType. CTpyKTypa npouecca moxeT OmITh onpene-—
JleHa H3 TeopeTHYecKHX coobpaxenuil, a XapakTepHCTHKH ero paccwyu-
TaHbl HA OCHOBEe IKCNEPHMEHTANMBHLIX NAHHLIX.

Bynem nosaraTtk, 4TO NMpoUeCC H3MeHEHHs BAAXKHOCTH BO BpeMeHH
MoxeT OrITE onHcad nensid Mapxopa. B nopnpexky 2roro npennofomeHus
npHBenes poickasupaHHe B, denrnepa (1967 ): * [lo cymecTsy MaAPKOB-—
CEKHE Mpouecc ecTh BepPOSTHOCTHAS AHAMOTHA NPOUECCOon KiaccH4eC KON

54



Puc. 1. Ocpeasennans apTOKOppe/s— Fij
mHoHHAad (YHKIHS BJIAT03alacoB qs

MEXAHKKH, B KOTOpHIX AgancHefiwee pas- 44
BATHE NpoUecca BNOMHEe OnpeaeneHo
COCTOSHHEM B HACTOMUHA MOMEHT H

He 3aBHCHT OT cnocoba, KOTOpbiM 7
9TO COCTOSHHE OOCTHI'HYTO. OTH Me-
XaHNYeCKHe Mpouecchl NPOTHBONOMNO-

#HBl TIpOLECCaM C NOCNeNcCTBHeM,
BO3HHKAIOWNM, HANpUMep, B TeOpHH 4 4 1
MNAacTHYHOCTH, IAe BCHA NPeabilyias
HCTOpPHS CHCTeML! BIHSIeT Ha ee@
Gyoymee. B croxacTHueckux npouec— -4¢ 1
cax Oyoyulee HHKOrga He OwpBaeT
OOHO3HAYHC OnpeaeneHHLIM, HO BCEe Xe
HMETCH PEpPOATHOCTHBLIE COOTHOLUEHHSH, =

NAKLHE BOSMOKHOCTL OABATH Npel- ELBvarivViva vgv4r v ari’sl
ckasanua” (ctp. 398). Mag | Anows | prars Afegem

Cnyuafiueii nponecc dopMHupoBaHus
snaxuoctTH &( Wy,7) ofycnosnen ciyuwaitusm npoueccom BeMANEHHS OCAd—
koB &£(m, r) m cnyuaiHeM NpoueccOM pACXONOBAHMS BOML! IOCEBOM
&le, r).

OrnmunrencHoll ocobeHHOCTHIO npoueccos GOpMHPOBAHHE BIAKHOCTH
fABnaeTcs TO 06CTOATeNnLCTBO, YMTO NOC/EQYIoMHA XOon HX 2ARHCHT B OC=
HOEHOM OT Npeasioyllero COCTOsHHA. 3TO NOOMeHHe MOMHO NOATEEPAHTL
YpaEHeHHeM BogHoro Ganaica, B KOTOpOe BXOOSAT S/eMEHTH TONMBKO HAC=
TOAWEro H HEMOCPEACTREeHHO MNpefuUecTEBYIOWero eMy MOMEeHTOBR BpeMe-
HH. BnaxHocTs B npequecTRYOmMY nexkany COOepHHT BCIO HHPOPMALMIO
o [l pOLLIe AW HX npoueccax, H TOIBKC OT Hee 3ABHCHT npouecc dop—
MHDOBAHHSA BJIAXHOCTH B HACTOMMMA MOMeHT (pesuM HCHADEeHHS, TI'PyH=-
TOBROrO BOnoobBMeHa M ap. ).

Mpeacraenenne o CBA3N MeXIY CMEXHBIMM MOMEHTAMHM BpeMeHH MOXeT
naTs aBToOKOppenauMoHHas (yHKUHA, BeMHCIeHHas 018 psaa 1eT, CO CaBH=
roM no BpeMeHd B ogHy pexkany. B cnyvae, ecad xosdduHuMeHT Koppens-
uMH GygeT BO BpemMeHM pe3Ko yOLIBaATL, TO 3TO MOMHO CHUHTATL MOKA38=
TenemM OTCYTCTBHH CBA3H MEKAY CMeXHBIMH MoMeHTami. PeaynweTarts
pacieTa NpHBeneHsl Ha puc. 1, roe nocTpoeHa ocpenHeHHas ABTOKOppe-
nauMoHHaa QyHKUHE Brarosanacos 3a ueTeipe ropa: 1959r. (nocrarou-
HOE YBnamxHeHwe - CTeleHb -onTHManbHocTH S = 0,8), 1962 r.
(cpennee yBnawuenne - S, =0,4), 1965 wu 1970 rr. (uepoc-
TATOYHOE yBlaxHeHue— S, = 0,2) no nynxry llopranan - Cepepuni
Kasaxcran.

Kax euaHo #3 rpaduxa, xoodbmument xoppensumd mexay | u Il pexa-
gamMH maq pased 0,72, r.e, BraxdHocTk nocnegyiowei nexansl B OCHOBHOM
onpenensieTcs BAAKHOCTBI npeasiaymefl. Onnaxo cesab mexay 1 u ]
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TaGauuna 1
3anackl mpoayxTEBMoft snarm B cnoe 0-100 cm (llopranms )

A v vl

Ton

11 11 I 1] 111 | 1l I
1958 130 84
1959 161 186 154 130 1498 147 138
1960 141 i51 140 136 164 154 1830
1961 186 173 143 138 125 119 114 92
1962 163 126 85 114 159 149 156
1963 95 80 114 119 84 76 a8
1964 111 74 87 78 85
1965 02 94 o6 100 111 a1 75 65
1966 101 127 120 89 94 64 54
1967 93 09 142 85 97 26 44
1968 56 104 85 57 133 117
1969 113 110° 146 ' 128. 87 93
1970** 138 s 141 132 144 107 103 98

-

*: Meppas cTpoxa H3 pEMCKEX mMpp oboaHauaeT MecslUbl, BTOpPad — Oexansl

1970 r. He HCHoAML3ayeTcsd B pacHeTe MepexofHol MaTpHUb

- —_ - —_— S— -

gexagaMu sHauMTenuuo cnabee (r =0,48) u panee saryxaert, a B Lil
nexage HIOHA CTAHOBHTCA HepocToBepHOl (Ar>r).

Mogo6uuifl aHanMa A4 APYrHX NYHKTOR B 30HEe OpPOWEeHHS NPpHBOAHT K
AHAMOPMYHLIM pesynbTataM. Mexoas M3 3TOro MOXHO CHHTATE B [EpPBOM
HpHOMHKeHHH MPOLeCC HAMEHEeHUH BAAXHOCTH CiyuailbiM MAPKOBCKHM INpO=
neccom. ONHAKO STOT KIACC MPOLECCOB CIHIIKOM UHPOK, MOsTOMY Heob-
XONHMO PACCMOTPETE H& KOHKPeTHOM MpHMepe, K KakoMy Mnogkmaccy oT-
HOCHTCH MNMpolecc HAMeHeHHs BIaMHOCTH.

BraxHocTs noyes! B MHOPOAETHeM paspeae Mo pacCMATpHBAEMOH
CenbCKOXO3RHCTReHHON KyIbLTYpOH MOXET MMEeTbh psii COCTOsHKil, BepoaT-
HOCTER Nepexoma W3 KoTopelx B alboe apyroe onpefeideTcd CTOXACTHIeC=
KOt mMaTrpHlue#.

Hanpumep, no mMEOroOneTHHM HabmoneHHam OB NOTYYeHL! Creny-
e NpogyKTHEHLIE BIATO3ANACHI 100 APOBOH MeHHUEH (rabn. 1). Kax
BHOHO M3 TabaHiLl, BO BTOPYIO feKany mad biHakHe 3HaqeHHA Blaro3anacos
Geinn B pasmuEHbie roast raxmvm 19631, - 114mm, 196410, - 111 mm,
1969 r. = 110 MM, oaMako B CAeQYOMYO OeKany pas3/iMuHelX JeT BiIax-
HOCTH SHAYHTE/NBHO HaMeusnmack: 1963 r. - 119 MM, 1964r. = T4 MM,
1969 . - 140 MM, T.6. BIAKHOCTL Nepewyia B TPH CYWecTReHHO pa3-
THMHBIX cOocTosHHsa: - 70, =120 ¥ =140 mm. [lpocnenus 28 TAKHMH
nepexogaMu OT f{eKagk K [Aexaile Ha MTPOTSMeHHH BCell Bere-
TALMM, MOMKHO YCTAHOBMTE HEKOTOPYK SAaKOHOMEPHOCTh, BEIPAKAES-
MY B BHOEe MATDHUE NEPEXONHLIX BepOSATHOCTEH H3 OQHOINC COCTOS-
HHS B [OpyTroe.
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VIl Vil X

| I 11 [ I Il I I 1

147 162 141 117 78 53 45 T8 58

148 171 170 157 135 168 144 133 125

134 152 147 149 140 123 110 a6

114 120 122 106 a8

107 53 43 34 52 61 59 B0 58
a2 a6 99 65 38 55
58 47 39 8 19 6 - 18 4
58 49 25 24 55 28 24 16 49
26 0 7 9 0 3 4 2 4
58 az 31 26 72 T4
89 B6 65 52 60 43 11

109 a6 a6 75 78 53 45 54 233
a7 48 66 25 25 26 a7 40 -

MpuMmeuanne: [Todss — THXeqbie CYTMEHKN; NONHAS BRATOEMEOCTh— 375 MM,
HANMEHLWAR BAATOeMKOCTE = 165 M.

Beugy Toro 4To HaGmiogeHWs 38 BAAXHOCTLI OOLMHO He NpeBsluAlT
20-30 ner, o8 NOMY4HeHHs MATpHIL MepexoaHOoN BepOosTHOCTH Ueneco-
ofpasHo KCNONBL3OBATE NpeanonoxedHe o6 IpProaHYHOCTH UenH, Toraa
BO3MOMHO 00begHHEeHHe BCeX 3KCMNEepHMEeHTAJIBHBIX AAHHLIX B pa3HiHbIe
OeKans! B OOHY Uenb.

Mo onpenenennio Kemenu u np. (1963), mapxosckas lenb HASbIBAET=-
cq sprogMueckofl, eCMH H3 KAXOOro COCTOSHMS B/IAXHOCTH B NAHHLIR
MOMEHT MOXHO MONacTk B n0boe apyroe cocrosnHe. TakiM CBOACTBOM
obnapaeTr perynapHas uens. [IpoBepHm pacCMAaATPHBAEMYIO Uellb HIMEHEHHH
BIAMHOCTH HA perynapHocTb. [1/18 3TOr0C BLMHCIHM MATPHLY NepexomqHsbix
peposTHocTelt Mo gpaHHeM Ta6n. 1. PasoOwbeM Beck nuanaszoH BCTpe-
yalomuxcs B rafmme snaxsHocrelft Ha psAn  COCTOSHHA, HanpEMep
necqarTe

Kiica Wmax—" min , rae n=10, (1
k n
Homep
cocToR—- 1 2 3 4 5 6 T 8 8 10
HMA '

Nuana— O- 20- 40- 60- 80- 100~ 120- 140- 160- 180-

2omW¥, 20 40 60 80 100 120 140 160 180 200
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Martpiiuy B 2TOM CIIy4ae MOMHO S4NKCATL B Clenyiomem Buie:

T @ © © 0 0O 0 0 0O "0

0,2 04 03 0,1 O 0 0 O 0O o0

o 02 04 02 02 ©8 0 0 0O o

o o204 02 02 0 O 0 0O o0

P l o o 02 02 03 0201 0 o0 o] (2

H’ “20lfjlo o o1 03 05 0,2 0,1 O 0 O
o © © o 02 03 0,2 02 01 0

0 o O 0 0 0,2 0,4 03 0,1 0

o O o o 0 0O o 1,0 0 0

0 0O ©O 0 0 0D 0 10 O o]

]
Martpiua sepnsieTcd cToXacTHYecKo#, TaKk Kak

1. Py 5 0O,

2 fiﬂﬂ =1, roe B - Homep cTpokH.

Marpuue P(W) nns necaTH cocTOAHHA cCoOOTBeTCTBYeT AHarpaMma
nepexonos pHc. 2, a.

BeposiTHOCTL TOro, YTO NMepBoe COCTOAHME, T.e, pilaxHocTh 0-20 MM,
ocTaeTcs Gea mameHenwsd, Gnuaka Kk enuEMue, BepoATHocTbs e Toro co—
BLITHS, YTO BO BTOPOM H TPeThbeéM COCTOSHMAX BJIAXHOCTH OCTAHETCH
nenamennot Pyy = Paq = 0,4, A us cocrosmmi aessroro(# =160-
180 MM u necaroro (W=180-200 mM) c pepoATHOCTbIO, GNM3KOH X
eOuHMLe, BAa¥HOCTL Nepefiner B coctoanne pockmoe (W =140-160 mm).
OcTaThcsl B STHX COCTOAHMSX (1eBATOM M AECATOM) HA NPOTHKEHHH fAe—
Kankl BI&MHOCTL B @CTeCTBEeHHBX YCOBHAX HE MOXeT,

Ons nmpopepKH PerysipHOCTH HENM YKPYNHMM COCTOAHEA, T.e, oOoHAa
rpanauna Gyner pasHa 40 mm, Torna maTpuua nepexonHbX BepOsiTHOC-
Teft sanMweTcd B BHAOE

-

0,7 0,3 0 0 0
0,2 0,6 0,2 0 0

i < |lo 0,3 0,6 0,1 0 (3)
IFwgol 0 0 0,3 0, 0,1
0 0 0 1,0 0

Tpap COCTOAHMA AM 9Tol Marpuusl H3obpaxeH Ha puc, 2,0 (cnyuafh
oA TETH COCTOAHMI ).

Boapona marpuwy PW) 40 nocjienoBarelibio Bo 2,3,4=10 ¥ T.A. CTe—
MeHH, OTMeTHM MOMEHT, Kormna Bce 3JIeMeHTHl ee  SYOYT MOJOXHTEelbHbI,
T.Q, Fi"" 0. Herpymuo yeunets, uTo, eciu ||P ||~ - 4ucio HeoTpH-
uaTesn x snemeHToB K y MATPHUBIL, T.e. HyneH, yMeHbwaerca ¢ 13
pH 11F|’W}|t1 no 6, EIJPEH'!][E - 0o 2, npH ||F(IFJ]J’I’ KOMMMEecTBO He-
oTpHUATe/NLHEIX sneMentTos K = O,

Taxiv ofpasoM, MapkoBckuil mpouecc GOpMHMPOBAHHA BIAXHOCTH B
ecTECTBEHHBX YCJIOBHAX SBASeTCd pery/MpHbM H, cle]oBaTe/lkHO, 3pro=

OFMEeCKHM,
HurepecHo, 4To Marpuua Fw obnanaeT cpolic TBoM KOHCepBATHBE—

0
HOCTH, T.e, CHCTema, nonanas a*m HIH HHOe cocTofiHHe, C Gonbuwod
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BEPOATHOCTBLIO OCTaeTCcs B Hem, HCckawuenwem M3 aToro IpaBHia SB—
nsietess mAtToe coctoarime (160-200), Tak KAK B HeM BIAKHOCTh
MpeBbIAeT HaHMEeHbUY 0 BlarceMkocTh M Gonee NoOoBIDKHA.

TaxuMm obpasomM, STOT NPONEcC MOMHO pacCMaTpHBATL Kak NMPOCTY©
oOHOpOOHY® uenb MapkoBa C KOHeuHBIM 4MciloM cocTosHMA. Heobxonmmo
H OaflbWe H3aydaTk CcpoficTBa 3TOrC Npouecca Ha MHOIMOYMC/I@HHOM CTa-
THCTHYECKOM MATEepHANe I YTOMHEHHS NpHHATOH KiaccHbpHKALDIH,

Mocne pacuera nepexonHolt matpuust ||P || Moxuo paccunrarh Be=
POSTHOCTH BCEX CoCTCAHM B KaXnsifi MOMEHT Bpemeny, [ns sToro He-
obxogEMO 3HaThL HavYanbHOEe COCTOAHHE BJAXHOCTH B MOMEHT Havala pe—
retaund. [lpeanonoxum, YTo B TEPBY© nexany Mad B Kakom-1H0O KOH-
kpeTHoM rony (Hampimep, B 1970) anaxuocTh Guina papHa 141 MM

44

Puc. 2. [AuarpaMmva BepoATHOCTeH nNepexgaoB H3 OOHOTO COCTOSHHA
BIIAXHOCTH B AOpyroe

g — rpananun HYepes 20 MM MpooyKTHBHEIX BJIAIO3ANACOE, f - uepea
40 MM

(cMm. Ta6a. 1), T.e. coraacio Marpuue (3) Haxonunack B HeTBEPTOM
COCTOAHMK, TOrNA BepPOATHOCTE HaYalbHBIX COCTOAHMR MOMHO 3alHcaTb
B BHAE Pl (0)=0; P,(0)=0; P4 (0)=0; P4 (0)=1; Pc (0)=0 u cornac-
HO M&TPHI.I.E“Pw“:"[%} nocie neppofl Onexkans BepPoATHOCTH Ilepexona

pnaxiHocTH B pasmmmble cocroaumt Gyayr Pyy(1)=0; Pyo(l)=0;
Pys(l) =0,3; Py,(l)=0,6; P4s(l)=0,1, r.e. Bo BrOpoit nexane me-
poATHoCTe BiaxHocTH O-80 MM paBHa HY/O, C BEPOATHOCTHIO 0,3
praxHocTh yMmenbumres co 140 (120-160) ao 100 wm (80-120)
% ¢ sepoaTHocTeio 0,1 ypemmuurcs no 140 s (160-200). Opunako
¢ Bonbwell PEPOATHOCTLID {PM{]}ﬂﬂ,B} BIIEGKHOCT L OCTamneTcs Tol we,
Taxkum #e o6pasoM MOKHO PACCHHTATL BEPOHTHOCTM JOOBIX AHANA—
aonop (cocTosuuit) BRAXHOCTH NMPH OPYIHX HAYANLHBIX YC/IOBHSX,
Herpynso BHOeTs, 4To,nepebipas pce BO3MONHBIE HAYa/lbHbIE CO-
CTOoSHMS M ODBenMHAs JHA4YelHd BepoATHocTel B eqHHYW MAaTpHIy, Doimy-
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YHM MATPHLY BEePOATHOCTH BIIAXHOCTH BO BTOPYK nexkamy BereTailH:

IpH MOGLIX HAYANBHHIX YC/IOBMAX, KoTopas GyneT uaeHTHuHa marpmue (3).
Opyravu cliopamMi, 08 TOMyyYelHrs MATPHUL BepPOATHOCTH BIIAXKHOCTH

BO BTOpY© nekamy Mas (mopaakoewit Homep nexanwi ) HywHO ymuOMHTE

SAMHIMHY OHANOHANLHYIO MATDHIY COCTOAHHA B nmepeyw nexany (mo-

pAnkoBbift Homep nexkansl O) Ha MaTpHUy HepexonHbiX peposTHocTel (3).

STo MOMHO 3amMcarb B BHOE

Wy, p0
A Pead
1 00 0 O] lo7 0.8 0 O o .
o010 0 of o2 o6 0,2 0 © =HF “ (4)
=slo o 1 0 off|lo 0,3 0,6 01 0 “soll*
0 00 10|(f0o o o0,3 06 0,1
o 0oo0oO01|flo o o 10 0 .

Mo aHANOrMH MOXHO NpennoioMuThL, YTO MAaTPHUAa BeposTHOCTeH
BIAXHOCTH B TPeThi0 nekamy mMas Gyner paBHa NMPOHABENeHHI0 MAaTPHLULI
BEPOSTHOCTEN BIAMHOCTH BO BTOPYK OeKagy HA MATPHLY lepexonHhsIX
BeposiTHOCTEH, T.e.

P l

- ol
40

[Mponomxan nopofHble paccyXOeHMS, MOMHO TOIYHHTE PEKYppPeHTHYIO

dbopMyTy, B KOoTOpoH Kaxnasa noclieqyollad MATPHUA COCTOAHHH MOIy4a-—
eTcsl YMHOMEHHeM npeabioyued Ha MepexonHyl:

el . flp-billlp, I (s)

Cornacuo (4)

PON - 1P|l nance [[p@[] - {lp]| || e,]| - ]|p,||* u s

i|k
re. |lpM]| - ||p,|[" . =

Marpuua BepoiTHOCTH coCTOAHMIE B k=10 pekany paesHa R-it crenenn
MATPHUBI NMepexoaMbiX BepoATHOCTEH,

Onupasick HA 2TO NPABHI0, MOMHO JIETKO NOACYHTATH CTOXACTHYEC—
KHe MAaATPHULI COCTOAHHR BIaxHOCTH B mMobyw nexany.

Tak, B yeTBepTY® neKany MAaTpHUA BEepPOATHOCTEH cocToAHMI pl4
6yneT panHaHPf““ =HFMHHJ, B NATYIO _”Pw “{53 mm”me}”E H T.0.

KoHKpeTHBII BHO MAaATpHI  COCTOAHMH M COOTBETCTBYWIIMX HM TI'pa-
dboB ecTecTBeHHLIX ycloRuH BnaxiHocTH niaa mynkta lloprannw (cm.tabm, 1)
B TPeThbi0, B MATYI, H OEBATYI nexansl Beretauuu Gyner taxum (puc. 3):

3HaueHMA BEepPORATHOCTE® OKpyrneHs ¢ TouHocTeio go 0,01.
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0,55 0,39 0,06 O 0
0,26 0,48 0,24 0,02 O |
LFm’”- 0,06 0,36 0,45 0,12 0,01
0 0,09 0,36 0,49 0,06
0 0 0,30 0,60 0,1

0,46 0,42 0,11 O 0
028 0,44 0,25 004 O
|lpr31“_ 0,11 0,37 0,38 0,13 0,01
- 0,02 0,16 0,38 0,39 0,05
0 0,09 0,36 0,49 0,06

0,37 0,42 0,18 0,03 O
0.28 041 025 008 O
”FII"E-J“- 018 037 031 0,13 0,01
007 026 037 0,27 0,03 ]|}
004 022 038 032 0,04

0,3 0,41 0,23 006 0,01
0,18 0,35 0,25 0,08 0,01
-{lo,23 0,38 0,28 0,10 0,01
0,17 0,34 0,31 0,16 0,02}
0,18 0,33 0,32 0,18 0,02

(L

Mmest p kaXaoyio noexany (nATHOHEBKY) BereTauMy MaTpHIb! BepofT-
HOCTeft cOCTOAHHN BJIAMHOCTH, MOMHO HCNONL3OBATE HX OJH OLEHKH 0=
WHBIUIMXCH ecTeCTBeHHHIX ycioBuH, TAK KAK B HHX CONeEpPMHTCH BCHA CTa-
rHeTHMeckad ¥HGopManus o MyTAX HAMeHEeHHMA BIAMHOCTH ITPH mobGeIX
HAuALHBIX YCNOBMSX M WHPOKOM HaGope moroasex daxTopor (Habop
orpaifiHBaeT JIHWbL CTEeNeHb NOMHOTHI HCXOOHOro MaccHBa HaGmoneHu#
HaO BIAKHOCTLIO),

Tak, B NMepeyw Oexany NPH HadanbHOM COCTOAHHH 140 mm (120-160)
RIAKHOCTH OCTaHeTcss Toit e ¢ meposTHocThbio Pyq= 0,67 B 30% ciay-
yaep NpouaciineT TMOHHKEeHHMe BJIAKHOCTH [0 YPOBHA 100 MM (BO=120)
 muwe 8 10% BnaxHocTe GyneT HaXOQHTbHCH B OHanasoHe 160-200 MM,
[MoaroMy ByneM CHHTATL, YTO BIAMHOCTL OCTAHETCH B OHANA3CHE 140 »m.
IMpu srom nomycxaerca 30% pHeKa, BeCOMOCTE KOTOPOro MOXHO ole—
HUTB, Mcnoubaysa dynkuwao S (W,r ), onpenenus, HACKONLKO CHH3HTCH CTe=
fMelb YC/AOBHA, ecili OOMyCTHTEL NMepexon BIAXHOCTH B TpeThbe COCTOs-
uue. Takum ofpasom, K HaYalmy TpeTbed nexanw BjiaxHocTh OyneT Ha-
xonuThLCSH B YerBeproM coctoauui (120-160). [Janee, mcnonbays MaT-—
PHLUB] llpr2) “, lpnpenennem, 4TO BO BTOPYI0 OekKany BIaXHOCTL C Be—
POATHOCTL O Pﬁl]'m{l.ﬁ oCTaHeTCH TOR e WM ¢ BepoATHocThio 0,45

yMeHbuwHTCH | F43f2J=0*36' Pi,? =(,09), T.e, nanee HeoGxopMMo pac—
CMATPHBATL OBA BOSMOMHEIX ClTy4Yas: BI&XHOCTE B HeTBEpPTOM COCTOMHMM
M BIA&XHOCTH B TPeThbeM COCTORHHH,

feftcTpyst momofHO, NOMY4HM, YTO B MATY© nekany (6yaydd B TpeTbeM
COCTOSHNMH B HeTBeproll nexane) BIaXHOCTL ¢ BepoAiTHocThio 0,31 oc-
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Puc. 3. I'pad mepoarHocTeilt
eCTEeCTBEeHHOI'Y COCTOAHMA TNpo-
AYKTHBHEIX BJAro3anacop B MeT-
POBOM CJ/l0€ TOHBH

a - B TPeTbL nexany Bere-
TALHH; § - B IMATYW; 6—B Oe—
BATY 10

Taerca B TperbeM cocToaHu u ¢ P3,=0,37 nepeiiner Bo Bropoe. Ecan
We K METof oexane BAaXHOCThL HaXoanlath B HeTBEpPTOM COCTOAHHH, TO
c peposTHocThio 0,37 ona nepefiner B Tperbe COCTOAHHE H MATYIO OEKaLy.

BoaMoirie TPagKTOPHH H3MEeHEeHMHA BIAKHOCTH BO BPeMeHH NIA pac-
CMATPHBAEMOr'O CIy4Yasd MOMHO NpencTaBHTh B BHAe TpajHka CTOXACTH-
YecKoTo NMpor#osa plamHocTH (puc. 4)., BuifHpad TpaekTopHio MO HAH-
GonbWHM BEPOATHOCTM (CIUIowHble CTpenkH), MOXHO TOKA34Th, YTO 00
Hawana TpeThell nekans! BIaHOCTH OyneT HaAXOOMTBCA B OMATIA3CHe
120-160 mm, B Tpernio pexany npouecc paspeTBRTCH, M nubo B TpeThio,
nx6o B YEeTBepTY Oexany NpoHacineT CHIDKeHHe BIIAMHOCTH 00 YPOBHA
100 »m, namee BNaxHOCTHL ellle yMeHbwHTcd o 60 MM M HAYMHAA C
wecToH pexankl ¢ Gonbwol BepoATHOCTHID OyneT HAXOOMTHLCA B OHANIA3O0-
e 40-80 o,

[MporHoa Ha cCneayiolyl AeKagy CyWecTReHHO MOMHO YTOUYHHTD MPH H3-
BECTHOH BMAKHOCTH Ha KOHel Tekymel nexanbl, YToOUHEHHE NpOrHO34 MOMET
BBITE TAKKE NOCTHIHYTO YBEMHYeHHEeM HHena cocTosmui o 10 uma 20,
CxeMa pacuUeTa NpH STOM H NMPHHUNNHANLHEIE NONOMEHUA HE HIMEHATCH.

62



B marpuunax seposatHocTedt coctoammit [PV ,llFfa"fl PGl [|po)]
C YBelIHYeHHeM BpeMeHM HabnwnaeTcd TeHOeHUHd PHIPABHHBAHMY 3HAYE-—
HEi BenoATHocTell B cTonbuax, Momuo mpeanoiioXKThL, YTO CYLIECTBYeT
HeKoTopad npeneikLHad MAaTpHua cocToaHHA, B KoTOpoH BCe CTPOKH ooM—
HAKOBEI, 3TO NpeAnwIoKeHHe TeopeTideckH oGOCHOBAHO O aprogwdec-
KMX mpoueccop, Beuny Toro, 4WTo Bbiue Gbila yCTaHoB/EHAa SproaWy—
HOCTL MpOllecCa eCTEeCTBEHHOTO OPMHPOBAHMA BIAMHOCTH, MOXKHO ONpe—
Oe/MTE STY NpelefbHYK MATPHLY cleaywoumd ofSpa3zoM, Y4YHThBafd, 4TO
NMpoUecc H3MEeHEHHS BIAKHOCTH HelpephiBHLUE, cocTabuM aMddepeHuHan b—
Hble YpabBHeHHH HaMeHeHHHd BepPoATHOCTH COCTOAHHA BO BpeMeHM.

Takne ypapHeHHS HaawiBaloT ypaeHenusamy KomMoroposa (dennep,
1967). [ns paccMarpHBaeMoro mMpEMepa ¢ MaTpHuell NMepexonHbiX Be-
posiTHocTe#t (3) oHH s3ammuyTca B Clegywuem BHOe:

dPy/dt = -03.P| +0,2F5,

dPy/dt = -0,2P5 + 0,3P,?

dPq/dt = - 0,1 Py + D,3F4i (7)

dP4.'de = = ﬂ'lp4 + LUFE 3

F] +P2+P3+F4+P5=Ip,

lpenenkHoe cocTodsHHe onpenenutcs ychopwamu dP/dt =0, Torna
cucTema nupdepeHumanvEbiX ypasnenui (7 ) mpeppamaercs B CHCTEMY

W, mm
— 200
r
- T8
Vi'g
% L 20
EH
L
S ta
X /i
- 40
7 N N
N VAV dFaVararararavavrararPFaEdE s
Moy MATH S AT TS ABzycm Lenmmdos

Puc.4, TpaekTopHH CTOXACTHYECKOr'0 NMPOrHo34 ecTecTBeHHOr'O Hi-
MeHeHHA BJIAKHOCTH BO BpeMfA BereTalli
Ilnppsl Han cTpelkeMH - BepPOATHOCTH nepexona
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anrebfpardeckux ypaeBHeHuH
-u.:ipl EE ﬂ,EPE =!]|.

-G'EPE + ﬂ.3F3 -ﬂt

~0,1P3 + 0,3P4 =0, (8)
_—U.]P4 - LDFEI uﬂ,

F1+F2+F3+F4+P5=1-

Peuwlenye 2THX ypapBHeHHH naeT clenywlHe 3HAYeHHA KOMMOOHEHT He-
NMOABIDKHOI'O BEPOATHOCTHOI'O BEKTOpPA B NpenellbHOH MaTpuue:;

| P;;}=10,26 038 026 0,09 0,01} (9)

Mpn cocrapnenuu cuctemsl (7) Gwulo cnenaHo Oomyuexxe, 4TO
MAOTHOCTH BepoaTHOCTeR Mepexona oT onHol AeKkaaw! K NPYrod 4HCASHHO
DABHE! COOTBETCTBYIOUIMM SneMeHTam nepexonmod marpuue (3). Cnpe-
BENMMBOCTE STol0 NpeanofioMeHHA MOXMHO NPpOoBEepHTL, PACcCCHHTAaBR Helloo-
BIOKHBIN BEKTOP APYriM ciiocoboM,

Tak, cornacio Teopeme Kemenn u np. (1963, crp. 319), cymecr-
BYer enmHCTBeHHu! peposrHOCTHLI Bekrop lrl, rakoit, uroinl||P||=igl,
re [|P|| - Marpma nepexogHsx BepoarHocTe#. Torna MoXHO sanncaTte

0,7 0,3 O o o — -
12T o 03 06 01 O
0 o 03 06 0,1 ]
0 0 0 $0 -

Ypaenenne (10) momHC npeacTaBHTh B CledywlleM BHoe:

'Dpapl + U.EPE + ﬂ':apﬂ -P21
D’EFE 4 ﬂ’EPE +ﬂ‘3P41 -FE' {ﬂ}
ﬂ'ilp?. + ﬂlﬁFh + IIDPE ’“Pq,l

D'IFI'.l. -Psa

HerpyaHo yGennTbes, 4To pelweHHe cHcTeMbl (11) Gyner SEBHBANIEHT=
HO BEKTOpP-CTpOKe EPE;'E (9).

Taxm{ pasonM, lNpenenbHad Marpiua BepoATHOCTeH COCTOAHHA BIIANG=
HOCTH HF‘I_;_"I || 6yner mMers BHA
S pD,26 0,38 0,26 0,09 0,01
(o) 0,26 0,38 0,26 0,09 0,01
IP;; "Il = [[0,26 0,38 0,26 0,09 0,01 (12)
0,26 0,38 0,26 0,09 0,01
0,26 0,38 0,26 0,09 0,01




BepoaTHOCTE cocToAHMiT B 3TOH MATpHIEe MOMHO paccMaTpHBAThL Kak
OTHOCHTENbHOe Bpems npeGemanus B HuX, Cornacwo (12), Gynem umers:
26 ner ua 100 cpenHss 3a pererauu©o BnaxHocTe Gyner O0=40 mm;

38 ner - 40-80 mmMm; 26 ner - 80-120 »v; 9 aer - 120-160 M

1 rog — 160=200 »m. lMo—=puomMoMy, HCXOOR M3 SProAMYHOCTH IPOLEC=

COB, TH COOTHOWEHMA COXPAHATCH M HA NPOTHMXEHHM BereTauuH,
lMoppoas MTOr, OTMETHM, YTO B MepBOM NMPHOIHMEHHH MOMHO NPOD-

HOSHPOBATL BIAMHOCTL KPATKOCPOYHO HA OCHOB® DACHETA CTOXACTHYEC -

KX TpacKTOpPH B KaXaylo pexaly M OOACOCPOYHO HA OCHOBE MAaT-—

PHIEI NTpedellbHEIX COCTOSHHH,

PACHYET NPEJE/JBHBLIX BJIATO3ANACOB
H JAEQPHUHTOB BJIAKHOCTH NOYBLI

ObpaBoTka IKCMEPHMEHTANLHBIX NAHHBIX H3MeHeHMd Blaro3anacoB BO
BpeMeHH NPHBOMHT K BHIBOAY, 4TO ANA Pa3M4YHEIX reorpapuiecKHX J0H
pnarosanacs! Wir) crazana HHTEHCHBHO YMEHBIIAKTCH, & NOTOM CpaBHH-
TENBLHO MenieHHo NpHGoKAaWTCS kK HeKOoTOpoMYy IpenentHoMy (cTaio—
napHomy ) amawenmwo, AW, Bynaroeckuft (1964 ) Ha ocHoBaHHM SKCHEpPH—
MEHTA MOKa3ad, 4MTO MAMEHEeHHe BIAXHOCTH Bo BpeMeHM (MpH HMcTapeHHH)
MomerT ObThH OmMCaHoO KpupBoll BHOA o = exXp l-ar ),rae @ - HOpMHpORaH-
Hble BEJAr03Aallackl; r = BpeMs,

Ona HeHOPMHPOBAHHLIX BeHYMH MOMHO 3almMcaTb

W=W,z expl-ar), (13)

rne W, - npesenkias BAAKHOCTb, KOTOPAS 3ABHCHT OT NOYBbl, PacTeHHH
H KIumara,

OueBHpgHO, YTO NpH ¢ » = W = W .

duamgeckuit cMuicn pemunHb! W Takos: mpH Kaxux Obl HaYalbHBIX
AIANHOCTHAX HH HAYMHMANACHL BereTaumus, depea HeXoTopoe BpeMs BIlasK-—
HOCTE GYAeT CTPEMHTBECH K HEKOTOPOMY PABHOBECHOMY COCTOSIHHIO, KOTO—
poe Gyaer crabuneHo (B MHOTCneTHEM paspesae )ans JaHHON XyNbTYpb! i Mo—
YREHHO—TPYHTOBLX yonosuit, [Ipepensioe COCTOAHHE — KOPPEKTHAS XapaK—
TEPUCTHKA TONLKO B ECTECTBEHHBIX YCIOBHSX. TaKumM oGpaaom, W _ asnaer—

cH HeXOTOpoN KOMMNeKCHOR XxapakTepHCTHKOR NMouBbl, KTHMAaTAa H pacTeHHA.
Hajitn pemmuuHy W, MOMIO KaK NMPOMapeneHHe MATPHULI Mpeneib—

upix coctosuuit ||P™| wan nenonpusuoro pexropa—cTpoki |zl Ha BexTOp-
cronfen {W| HavansHeIX BIAro3anacos, T.e.
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[NogcTammas COOTBETCTBEYIOIIHE SHAYMEHNH, TOMYyHM

MPOOYKTHEHBEIX BIArO3ANACOB B METPOBOM clloe IO4EBEH,

Takum e crnocoGoM MOMHO pacCHUMTATE NpefenbHele NedHUMTE Bla-—
ro3anacoB, TOALKO B STOM cllyiae BeKTOP-CTPoKY el HymHO yMuOoXHTG
HA BeKTop—cTonben nedHUMTOR AIAr03ANAcOB B KAXIOM COCTOSHHH Bilax-—
HocTH [AW]. Jnementrn pextopa |AW] Gynem mckaTe M3 COOTHOWEHHH

AW;=W,-W opt?

’ ”

W; =n W; — coorpercTBeHHO HIDKHMA M BepXHMMA NMpenenbl BIAKHOCTH B
i =M cocTofinME; Wopt~ ONTHMaNnkHas BIAKHOCTb, CPeHAfs 3a Berera-
U0 ons sapnasdHoll o6ecnedeHHocTH pannammedt (GAP),

Torpa MaTeMaTHMecKoe OXHAaHHe OedHUMTa BIArcaanacoe Gynert
PaBHO ¢ )
AW,

AW,

(15)
AW = (Py{®) Py (=) po(=) p (=) p_()y {AWg

ﬁﬁ'4

'-.ﬁwﬁ.p

wm AW = IF';‘“""i Ml’l- = 113 MM,

AOJIFOCPOMHBA MPOIHO3
MATEMATHYECKOI0O OXHOAHHA BJIATO3ANACOB

[Mop nonrocpodHEM™M NporHoacM Oynem NMOHMMATE NPOUeNYpPY onpene—
JIeHHA BJArO38NacoB NMpH HANMMMH HceXonHOH MHPOPMALMH O BIAMHOCTH
TONMBKO B HAYANBHYKO OeKany BereTalHH.

B ofemM BHOe Takas Npoueaypa sanMueTcsl Kak pexyppeHTHoe co-
OTHOWEHHEe

Wieph 1P1]F = WitisD), (16)

roe HH[ ;)= Barosanacl MPH HAYANLHOM j ~M COCTOAHMM B i =10 nexany;
[puhm_ i =i CTeneHb MATPHULI BepoATHOCTel nepexonos,

AeKanbl 9T0 COOTHOUIEHHE MOMHO BLIPA3HTH KAK NMpOH3BeneHmne
BEKTOpa—-CTPOKH BJIArO3AACOE HA MATPHUY BepoATHocTel cocTOsHHR B
nepeyo gexany.

[ma pacuera Biarosanacop NpoBeNeHb! BbMHCIIEHHS NOC/IENOBATE/lb—
Hbix creneHelt marpuust ||P||. Peaynerarel pacueTos npHBeneHbl HiDKe:
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0,7
O.E

0,46
0,28

0,11
0,02

0,37
0,28
0,18

0,07
0,04

10,32

0,28
0,21

0,13
0.10

0,30
0,18
:D.Eﬂ
0,17
0,15

0,28
0,20
0,24
0,20

0,19

0,27
0,21
0,25
0,22

0,21

0,3
0.6
0,3

0,42
0,44
0,37
0,16
0,09

0,42
0,41
0,37

0,26
0,22

0,41
0,40

0,37

0,31
0,29

0,41
0,35
0,38
0,34
0,33

0,40
0,34
0,38
0,36
0,35

0,40
0,33
0,38
0,37
0,36

O

0,2
0,6
0,3

0.11
0,25
0,38
0,38
0,38

0,18
0.25
0,31

0,37
0,38

0,21
0,25

0,29

0,34
0,35

0,23
0,25
0,28
0,31
0,32

0,24
0,24
0,27
0,29
0,30

0,25
0,23
0,26
0,28
0,29

0,1
0,6
1,0

0,01
0,04
0,13
0,39
0,492

0,03
0,06
0,13

0,27
0,32

0,04
0,07

0,11

0,20
0,23

0,06
0,08
0.10
0.16
0,18

0,07
0,08
0,10
0,13
0,14

0,07
0,08
0,08
0,12
0,12

o GFDQQ
—

0,01
0,05

0,06

0,01

0,03
0,04/

0,01

0,02
0,03

0,01
0,01
0,01
0,02
0,02

0,01
0,01
0,01
0,01
0,02

0,01
0,01
0,01
0,01

0,01

0,865
0,26
P2_|lo,08

0,41
0,28
Pllo,15
004
0,02

0,34

0,28
0,20
0,10
0,07

0,31
0,27

rillo,22
0,15
0,13

29

0,28
0,21
Pi2llo,25
0,21
0,20

0,39
0,48
0,36
0,09

0,42
0,42
0,37
0,22
0,186

0,42
0,40
0,37
0,29
0,26

0,41
0,40

0,37
0,33
0,31

0,40
0,34
0,38
0,35
0,34

0,40
0,33
0,38

0,36
0,37

0,39
0,33
0,38
0,37
0,37

0,06
0.24
0,45
0,36
0,30

0,15
0,25
0,34
0,38
0,38

0,20
0,25
0,30
0,35
0,37

0,22
0,25

0,28
0,32
0,34

0,24
0,24
0,27
0,30
0,31

0,25
0,23
0.27
0,29
0,28

0,25
0,23
0,26
0,28
0.28

0

0,02
0,12
0,49
0,60

0,02
0,05
0,13
0,32
0,39

0,04
0,06
0,12
0,23
0,27

0,05
0.07

0,11
0,18
0,20

0,06
0,08
0,10
0,14
0,16

0,07
0,08
0,10
0,12
0,13

0,08
0,08
0,09
0,11
0,11

0

0
0,01
0,06
0.1

0,01
0,04
0,05

0,01
0,01

ﬂ.nﬂ
0,03

0,01

0,01
0,02
0,02

0,01
0,01
0.01
0,02
0,02

0,01
0,01
0,01
0,01
0,01

0,01
0,01
0,01
0,01
0,01
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TaGnuuna 2

Hamenerwe BIaXHOCTH BO Bpems BEreTAUWH NPH PA3THYHLIX HAYAbL—
HEIX COCTOAHHAX

Fol| "o W(2) @ (Y@ | Yo | e | Fimy | Wi |
]
20 32 47 58 63 85 67 65 67
60 B0 61 63 65 66 66 B85 67
100 82 A2 74 70 68 66 65 67
140 132 111 61 77 70 67 65 67
180 140 121 =] 70 72 68 87 67

Takum ofpaszom, nNody4eHE! MaTpHlUbl BEpOSATHOCTH cocTosHuN no 14-it
nekanel perertauwd. [lopcraenss B coorHowenue (15) snaverus maTpuu,
MOTyYHM H3IMEeHeHHEe B/IaMHOCTH BO BpeMs BereTauun. PesylsTaThl Bbi-
yHcleHult npusenensl B Tabn. 2.

[To paxebiM Tabn, 2 nocrpoen rpajuk (puc. 5). BnaxuocTe Hame—
HAeTcHd no yGemaplleft XpHEOH, KOTOPYID KAYECTBEHHO MOXHO ONHCATL
aapHCcHMOCTBIO Buaa (12). Kpome sToro, Kk Hauany ceoeMoft Oexans
BEreTaAlHH He3ABHCHMO OT HaAYalbHOr'O COCTORHUSA BJ&MHOCTE CTaAHOBUT-—
ca npaxtuyecku passo#t W(.). [Tpu nawamsuoft snaxnoctu Wg)<W(.) npo-
HCXPAMT  yBe/Muyenwe pharosanacop mo W(.). CnemoparensHo, Wi mo—
6ol CeMbCKOXO3ARCTREHHOR KYy/IBETYPSHI, NpoHapacTamweft B NaHHOM TIeo—
rpapuyeckoM OyHKETe, MOMHO OaTh OO/TOCPOMHBIR MpoOrHea MaTeMarHyec—
KOM'O OXHOAHMS BJIArOo3anacos npe moboM HAYANILHOM pacnpefelleHHH
pilaxHoCcTH. HMcnonsaopanwe Gojee mMenxux rpagaum# (Hanmpumep, depea
20 MM) yPe/MYUT PAIMEPHOCTE MATPHULI MEPeXOAHBLIX COCTOSHUI, HO He
H3MeHHT XoOa pacueTa W Be/lHYHHLI NpefebHG BAAXHOCTH.

Hvmes maTeMaTHYeCKOe OMHOaHHE W{m] umatpruy||P .|| ,HeTpyaso non-
CHYHTATE BIMYHHY [MpefelItHOHR BAAKHOCTH pasiHdHOM MHTerpansHoll Bepoar-
nocru (oGecneuennocry). [Ina aToro HeoGXoAMMO BEIMMCINTL ANCIEPCHIO HIIH

W, At
&
[
720 Wiy, (o2/
o . i Wopn oo
Vi H;"" o / j
j b Puc. 5. Hamenenue
¢ — e b e b e ] Woser /*%)  pnarosanacop nouBn  BO
. — Wge (==/ DBpeMsa BereTaund B 3aBH-
g CHMOCTH OT HAYANLHOO
Z @ & F /. COCTOSHHE BNAMHOCTH
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TaGnuna 3

Hamenenwe prarosanacos Memay fexafanu pereTauds AW B 3apuCHMOCTH
OT HAYANLHOI'O COCTOAHHA BIAMHOCTH

Homep na-
wamsnoro | AWg 3 | AWy o AWy g | AWg 4 | AW, o | AWg o) AWg -
©ocTosH’S

[ S —. -
| +12 + 5 +11 + 5 + 2 + 2 49
I 0 + 1 + 2 + 2 + 1 0 + AL
I - 8 =10 - 8 - 4 - 2 -2 3
IV - 8 -21 -20 =14 -7 -3 - 2
v =40 -19 -25 =16 -7 - & <1

Cpeinee KBaApaTHYECKOe OTK/OHEHUE oy . Pacger no dopmyne

oaeT clelywlle Be/THYHHBI NMpelelbHbBIX BAArO3A4l1AaCOBR B MEeTpOBOM Choe
pﬂEJTH‘-IHﬂﬁ BEpPOATHOCTH B MNpednolloxeHdWH, 4YTO AAKOH pachpeelleHHdA
6/mM3E0K K HOpMANBHOMY

PACYET H3MEHEHHA BIIAT'O3ANACOB AW
BO BPEMA BEIETALHH

BekTop-cronben uamenenus enaroaanacos [AW] ® xomue (i 4 1) -t
nexam: papen {AW; 1 =IW; 1-1Wd. Tlo Te6n. 2u 3nerxo naiitu
9TH BEIUYHHEL

EcTecTReHHO NMpeanoloMuTE, YTO 9TH Be/IHYHHEI OTPAXAEIOT He TO/Ib—
KO nMpouecch! NOCTYN/IEHUS OCAAKOB W HCNapeHusd, HO U B Kakofi—-To cre-
MeHE NepeTOK BArW HUXEe pACYeTHOI'O Cllos, WHTeHCHBHOCTE KOTOpOro
cyllecTReHHBIM ofpasoM 3aPHCHT OT BPelMWYHHEI BaaxHocTH. Hconapenue
SABUCUT OT BIAMHOCTH, HAYWHAA C onpepeneHHOR penuwyunsl Wy, (By-
naroeckut, 1964); ana paccMmarpuBaeMeIX ycnoeuft oHa pasHa 60 MM,
B 1o me spems nepetokd B Gonee rayboxEe C/oH NpW MANBIX BIIAXMHO-
cTax W ¢ 60 MM mannl No cpaBHeHWIO ¢ ucnapeswem, HTobnl OUEHHTEH
BAMAENEe 2THX DAKTOpPOBR HA BeNUYHHEI HAMEHeHUS BIArQ03aNacoB, NOCTPOUM
rpadug sasHcEMocTE AW oT paammocTH. [lpH cymecTheHHOM BITHAHHH
HA XOO Npouecca WHTEHCHBHOCTH HCNAapeHuda Ha rpaduxe noayudm cepHio
KPHBLIX, HA KOTOpPBLIX KaXOOMy HSMEHEHHIO B/ArO3anacoB COOTBeTCTBYeT
B/IAWHOCTL npeasmymed pexanbt (puc, 6).

Beumy TOro 49To TOYKH Ha rpajuke nexar OOBOMBHO NJAOTHO H HX
pACHONOKEeHWE NPAKTHYECKW HE SaBHCHT OT HOMEepa Dexafsl, MOJKHO
nggﬁwﬁ ONHY OCpeHAWIIYID BCE TOYKM NPAMY0, 3ajapaemMylo ypabBHe-
H

AW = AWqg - &W = 19 - 0,3W  mm.

: Kosbduuuent xoppensuwy mexny pemuunamu AW uw W,r = -0,83,
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Puc, 6. Hamenenne sna- AW, M¥
rosanacob 38 OeKany Kak
GyHKIHA BIAXHOCTH

HoMmepa 3HAKoB cooOT-—
BETCTBYOT OeKanaM BererTa—
LG

/ = neppas nexkana;

2 - propas gexkana; 7 —Tpe-
TheH Oexana; 4 = YeTBepras -4y

nexkana; 5 -~ mMTas nexana I S N TSI (S TN S A o
2a &0 100 TED W, wm

CTporo roeops, s NEpebiX AeKaN NpaMule GYAYT ¥MeTh MeHBILHMA
yT'O/l HAK/IOHA, W MOSTOMY NMpoBefcHWe onHoll obWeR a8 Bcex nexad npsa-
moft AWW) pormkso npupecTH x noeblwenHilo owwfox B AHANA3OHE BLICOKHX

BraxHocTeR. OoHako B neppoM NpubIMMEeHEH MOMHO noffTH Ha Takoe
AonyweHue .,

KPATKOCPOMHBIA MMPOIHO3 BAATO3ANACOB

[lna xpaTkocpoyHOro NPOrHO3a BIAMO3&NacOoB HeobBXOOHMO 3HATh
BIAKHOCTE B TeKYUyH DeKady ¥ MATEeMATHYECKOS OXUAaHWEe H3IMEeHEeHUS
enaroaanacor AW B cneayiowefi pexane. Bemiupbl Texywux siaroas—
nacoe o6wMHO MapecTHb! (Hamepenst), a pemmuuy AW  ana pasmsix
BlAXXHOCTEH MOMHO CHAThL ¢ rpapuxa AWW) (pue. 6). lNocnenmosarensho
MOBTOPAS Npouelypy cymmuposanus no dopmyne W; =W, 4+ AW, , nony-
4HM  3Ha4YeHWd BlarosanacoB B Kadyw Oexkady peretauud. Pesymta-
Thl MPOrHOo3a CpeiHHX MHOMOIeTHHX BIAMO3ANACOB W BIAMO3ANACOE B KOH—
kpeTHOM 1970 r. npusenenst B Tabn, 4. Hanomuum, wro namnse 1970r.
He BOLJTH B pacueT MaTpuu nepexona (cm. Tabn. 1).

Cpemas OTHOCHTE/bHAS OWHOKA NPOrHO3A MHOIOJSTHUX B/IAPO3ANA—
coB paBHa 7%; cpedHas OTHOCHTe/LHAd owHOKa NMporHO3a BIAro3anacos

W, mrr W yim
120 720 |
_-‘ﬁ- En =
a0 = - a0 -
- e [ 2 . g3
i L . oz
rd 1 ! 1 ] 1 1 i 1 f PR [ (IS G Y G |
Z & & & mwr 7 40 W pacy

Puc, 7. Paccunrannbie (1) n mamepeHnble ( 2) cpenmue MHOTO/ET-
HHe Baroaanach

Puc, 8, CpapHense H3MepeHHLIX H NPOTHOAMPYEMBIX HA CIIEXyIOUIYIO
oeKany BIArolanacoe

| —= cpeoHMe MHOr'ONeTHHe Baaroaanacsk!; 2 - prnarcaanacsl 1970 r,
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TaGnuua 4

CpaBnenue H3MepeHHBIX H pPaAcCYUTAHHHIX (NporHO3HpyeMmuiXx) BiAaro—

3anacop
BemuuyuHe! uaM. ® pacH. Homep nexanst
BIIAMO3ANACOR, OLIHOKH
pacyeTa 1 2 3 4 5
W yam(cp. muoroners.) 1317 1186 1186 107 96
wﬂpﬂl"ﬂ 105 101 99 100 94
W - W
H3M nporx
- 100% 10 12 15 G 2
WH':!M
WHEM (1970 r.) 132 144 107 103 98
Waporn (1970 r.) 117 111 119 94 91
W - W
B HBHW portaery. 11 23 ' S h 9 i

H3M

Ta6nuua 4 (oxonyaHue)

Bemiyuael HaM. ¥ pacd. Homep nexans:
B/AMO3ANACOE, OIHOKH
pacueTa 8 T 8 2] 10 11

W, .., (cp. Mioroners.) 95 89 81 65 66 58

W.isori 85 85 81 76 B85 66
L
w2 _TPOTRNO0Y. 12 4 o 17 2 1
leI-'I-'.!I!I'lu-'l
Wyoy (1970 1)) 97 78 66 22 25 26
wﬂpﬂl‘ﬂ (1970 r.) 88 87 T4 69 28 32
W "wn OI'H
§ ucB2M POTH to0y, 9 12 i3 216 12 28
W

H3M

"



B 1970 r. pasna 31%. 3HauuTenbHOe NOBLILIEHHe OWHOKH MPOHIOUIIIO
H3—-3a Ype3BnMafiio pesxoro naleHHus BIAXKHOCTH — ¢ 66 po 22 wmm,
T.€. Ha 44 MM 3a nexafly. [lo-puoMMoMy, TakHe SBISHWS CTOME PelkM,
YTO OHH HE CMOMNMH HaATH OTpaKeHWe B CTOXACTHYECKOM MpOrHoO3e, |
paspaGoTka METOLOB NMPOrHO3a 3KCTpeMAalLHLIX ABRJICHUA HeoGXomMma

B paneHefwemM. PesyinTaTe! pacyeToB npelcTaeBleHn! Ha puc., 7 W 8.
Hé ocnoBanuu pacueToB MOMXHO KOHCTATHPOBATE, HTO TOYMHOCTEH PACHET—
HOR MEeTOOUKM HEe MeHee ?%1. TOYHOCTE pacueTa (28 HCK/IoYeHWeM
IKCTPEMANBLHEIX Ciyyaen) ~ 12%.

PACHET PEXHMA OPOMEHHA HA OCHOBE 3ABHCHMOCTH
H3MEHEHHA TPEBOBAHHH PACTEHHRA
BO BPEMH BETFETALUHH H KPATKOCPOYHOI'O MPOTHO3A
FEXKHUMA BIIAKHOCTH

[lopsaox pacueTa

1. [ns ropna sanaHHoil PepOATHOCTH cOMHeuHofi pamauwn (PAP)
BeifHpaenM gyexumo S (W,r),

2. B cooreercTEuM ¢ BOMHO—{HIMYECKHUMY XAPAKTEPHCTHKAMY NOYBLI
(nosHas MpoOyXTWBHAS BJAMOEMKOCTH W HaWMEHLUIAS NPOAYKTHBHAA Bila—
roeMKOCTE) PACCUHTLIBAEM WM HaXoOum mo Tabmmume W ; 6=1) nns
Ka)aoR pexkansl w HAHOCHM 3Ty CTYNeHYaTyw KpueByw Ha rpadux (puc.9).

3. Ha ocrnopanuu uaMepeHHs WM OPOrHO3a ONpefenseM NpelloceR—
Hyio BnamxHocTs W (0).

4. Berucnsem nomnyo HopMy kak m; = W. (S=1) -W(i -1); T.e,
OT ONTHMANLHOA B NaHNY0 NeKaly BI&XHOCTH BhYHTAEM BIAMHOCTE Ha
KOHel npeasiayuel nexankt. Huorna GuipaeT BEIOMOHO, uTOOLI Mocie—
MOCeBHAs BIAXHOCTL OGbina Gomsme W(S=1).

5. lNo rpapuxy naMeHeHHd BNAIOSAMACOB 38 nexany (oM. pue. 6)unu ana
paccMaTtpuBaemoro npuMepa no ypapkenno AW =19~ 0,3 W naxooum AW,

6. Bemuras AW us W npepsinymeit nexanmn:, onpefensem BIad -
HOCTE Ha Cledyiouyio.

Hanee pacyer nopTopaeTCa 10 MOMEHTA BOCKOBON CNENOCTH NULCHHIIE,

CymMMa NMo/MMBHLIX HOPM m; 08ET OPOCHTENLHYK HOPMY [MUIH AAHHO-—
ro ypoeBHsi POTOCHHTETHYECKH AKTMBHON pamdauwy (Al pacCMaTpHBae—
MOrO pHMepa Bce HeoGXOORMBIS PACYHETH! NpUBEOEHH Ha puc, 9):

W e 20 40 60 80 100 120 140 160

BorFrnaxtd¥/2 20 44 60 78 94 112 128 146

!Ell -103 -83 -63 -18 54 143 201 269
W nax 180 200 220 240 260 280 300

RerfnactAW/2 162 180 206 214 230 238 244
Py, 337 405 473 549 609 677 745

-

*
lMon TounocTeI0 pacueTHOR MeTOMMKH NOHUMASTCH npoBepKa ee Ha
ABHHBIX, HCNOML3IOBAHHBIX L1 MOMYHEHHA YHCIOBLIX NMapaMeTpoB.
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% ﬂ S g} N 8 & & X HUudper Han smorocTymeHgaToil
SS -] VY Y §  xpusoii = nombube HOPMEI

Mo sTum namHbIM  nocTpoeH rpaduk  GyHxunH mWep) (pue. 10),
H3 KOTOpPOrec BHOHO, YTO MpPH 3HAYEHWM CpedHUX BereTAUHOHHBIX BIADO—
3anacos oxkoio 100 mMm KpHBas, NMOCTPOEHHAH MO ONBITHEIM TOYKAaM,
HAYHHAeT NOOHUMATBECH MEHee HUHTEHCHBHO, T.€, VBe/HUCHHEe Bllarosa—
MacoB Ha e[MHuly TpeOyeT MeHBUWX OpPOCHTE/ILHEIX HOPM, YeM Ha yya—
crke 80-100 mm. OGbicHENHe TAKOrO NOBEAEHWS KPHEBON MOMHO Hali-
TH B TOM, YTO HavWHa# Cc BaarcsanacoB We 100 MM npoumece saaro-
obMEeHa YYMTHIBEETCA He MOJHOCTLIO, TAK KAK COMJIACHO (HaHIecKuM
NpelCTapleHUAM O NMepelBMeHNH BJIard B 3TOM [IHAaANaA30He BJAAKHOCTEH
HE ITPOHCXOMUT SARJEeHHH, cnocofeTBywNMX yMeHReHHI cOpoca B HUMHUe
Ciiod mnouBbl. [loaToMy MOMHO NpeMIONOMETE, YTO HHTEHCHRHOCTE HAME—
HEHWS OpPOCWTEe/IEHEIX HOPM H& eOUHUuNY BIaxHOCTH He AD/DkHA No KpaiiHei
Mepe yMeHLUATHLCH,

B cefau c 3THM BO3MOMHOE NpOOOIDKEHHE HAYANLHOPO OTpe3Ka KpuBoil
m(W) noxasaHo B Bupe nnaBHOM Kpupoil (nyHKkTupHas nunus)., Hecomues-
HO, 4TO TaKoe NOCTPOeHHe NO3BO/IAeT onpele/UTh B NepEoM Npubinke—
HUH ML HEKHIOK DPaHully BO3MOMHOH owubOKM B pacyeTe OpoOCHTeNLHBIX
HOpM H3a-3a HepoyvyeTa bBharcobmena, [lo-puouMomy, B KaMAOM KOHKpeT-
HOM ciy4yae HeoOXOOMMO OUEHHBATL OO €r'0 TeOPeTHYECKHMH HIAH 3KC—
[IEPH MEHT A/IEHEIMH MeTOJaMH,

Opocure/bnas Hopma A cpefmero rofa ( Wo= 123 mm) pasna
142 vy wm 1420 MS/pa. 3

[Momipbl npopoaATCH ClleOYIOWHME HOPMAMM: npeunﬂceméaﬁ - 470 M,

noclie pcxogos — 230 MS. B thaze 3-ro micta - 230 M, npu Beixoge
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nwenuus B Tpybry - 180 MO B B MOMEHT Hamupa sepua = 300 MO,

PacueT coenan He TOMLKO AnNA CpefHeN0 roaa no BMAMHOCTH, HO H [On4
cpemiero rofa no panwamun (GAP).

Mo%HO O¥HOATHL, 4TO Ans Gonee uuTencusnoi pammaume (PAP) mop-
‘Mbl OpoweHHs GyayT Buiwe.

[Tpu Hcno/mb3oBaHHy METOOOB pacHeTa PeXXHMa OPOLeHHH, OCHOBAHHO-
ro Ha HEPOpMALHEH O CyMMapHOM HCNapeHWH, B ONMpeleneHHLIX CIy4Hasx
MOP'YT BOSHHKHYTH OWHGKH, CBA3aHHBIE C HeNOYYeTOM NpOLECCOB Nepe-
TOK& OpOCHTe/LHOA BOML B Gonee rayfoxwe cnom nouyso-rpynra, [lo-
BHOHMMOMY, HoTepH aTH OyoyT Tem Goiblue, yem Golblle BAAMHOCTE NOY=
Bbl, T.e. yeM Go/bile €€ BIaronpoBOAHOCTL. [lonbrraemMcs OLEHUTE
OWHOKH pacuyeTa OpOCHTE/bLHLIX HOpPM, KOTOpPLIE MOTYT BOSHHKHYTH Ha-aa
HepoyyeTa BiaaroofmeHa pacuetHoro cios (0O=100 cm) c Gonee rayGo—
KHMH CJIOSMY NMOMBO-TPYHTA.

B aTHX mensx no MeTOAWKE, HSNOMEHHOR Bblle, PACCYHTEEM OpOCH-
Te/IbHbIE HOPMbI, HeoOXoOMMbIe U8 NMOMANEPHKAHUS MAKCHMANLHOM 3a pe-
reranwo eBnaxxocTH: 20, 40, 60, 80, 100, 120, 140, 160, 180,
200, 220, 240, 260, 280, 300 MM NpoOAYKTHBHLIX BIArO3&NACOER B
MEeTpOBOM cloe nouesl, CneyeT ywecTh, WTO CpedHAHR BJIAKHOCTE 348
pereTauHlo OydeT HeCKO/LKO MeHLle, HeM MAakcHMansHas., PesynsLTars
COOTBETCTBYWLHX pACHETOB, XapakTepHaypllHe 3aBHCHMOCTL OpOCHTE/E—
HOM HOpMEI OT BIArO3ANACOB, NPHBENSHEl HHME.

Ha ocuopanum pamnbix puc. 10 nonpofyem xoTs Gel NpHGTHIWTEILHO
OIE€HWTL STH OWHOKW W BHECTH MONMPABKH B pacueT (yHKUWW ﬁﬁ'ﬂl’i.

[lpe sTOM ONA KAMOOrO 3IHAYEHHS BASXKHOCTH OUeHHM Mo rpaduky pac-
XOKOCHHEe MEXAY PACCUMTAHHBIMHU 3HaueHuAMU my (W), cHATBIME C Kpu-
BOH ], M 3HAYEHHAMH OPOCHTENIBEHLIX HOPM [pH TOR e BIAMHOCTH,
CHATBLIMH C KpHBOH 3, mlfli',l. PasnocTe B OpOCHTENBLHBEIX HOpMAXx “’3'
-ml] OTHeCeM 3a cyeT Hefoydera sharoobmena c Goinee raySoxumu
CNOAMHU NMOYMBO-TPYHTOB., TaxkuM obpasom, NOIVYHM

- W, MM 80 20 100 110 120 130 -
ma-mprm O 0 +10 +25 +85 +100
¥, v« 140 150 180 170 180
m 3'“1-"“'-4‘1 35 +165 +200 +230 +270 .

310 osHauaeT, WTO €C/M MO KAHMATHYECKHM pacdeTaM TMOJy4YeHa OpO—
cHre/pHan HopMa 200 mM, TO © yyeTom BharcoGmMeHa oHa OOMxHA GHITH
yeemtyena Ha 100 mm, T.e, OeficTBHTENLHAA OPOCHTENLHAR HOpMAa A0MK—
Ha 6wiTe 300 MM npr cpeamedt 3a BereTauuw BhaxHocTH 130 MM, Kax
GBINO MOKA3AHO Bhille, CPeHAd MHOCO/ETHAS] HOpMA OpPOWEHHA AN
nynkra lloprannm passa 146 wmM, 9TO CooTBeTCTBYeT cpenelt aa
BeraTauHle BAaMHOCTH oKoio 110 MM, no=8ToMy € yueTOM BlaroobiMe-
Ha oHa GyneTr papHa 146+25=1T1 mm,

HUHTepecHO OUEHWTL BIHANHE OPOCHTE/LHLIX HOPM Ha BEIWYHHY Ypo-—
Mas WIH HA CTeleHb ONTHMANLHOCTH MO BogHoMy pexanvy S(W) npu nami-
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YHH 3ABUCHMOCTH m(W u SW, p) KonkpeTHsll BRA 38BUCUMOCTH S(m)

noxkasan Ha puc. 11. Tlo me#t momuo BrIOpaTh OPOCHUTE/LHYK HOPMY,
ONTHMAMBHYIO B CcMbiciie S - max. Ha puc. 11 noxasasbl KpHBbLIE C
HEMOMHEIM ydeTOoM BiarocobmeHna (xpuBasd ) # € yyeToMm Biaroobmena
(2). Ona neperoR xpuBOH ""’E:-ut =200 MM, ana propod mm}t =300 MM,

L8]
PasHuua mMexmy 'D[ITHMEIIJ:HHE'H OpOCHTe/IbHEIMH HOpMAME NoABAASTCH
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Pic. 10. 3aBucHMOCTH OpPOCHTENBHBIX HOPM OT cpeaHeit 3a perera-
HHIO BUAKHOCTH NOYBEI W

I - pacueT mo ONBITHBIM NauHbIM; 2 — kpueas m(W)npr HepnoyuerTe BO-
noobmena; 3 - npeanonaraemas xpueas m(W) c yuetom poacoGmena

Pure. 11. 3apucHMOCTE cTeneHH ontumansHocTH S(W) oT opocuTenk—
HEIX HOPM

np §3 0,75 ¥ umeeT clefywume 3HAYEHWA AN pasHBIX crenernefl on-
THMANTLHOCTH:

-§ 0795 o080 085 090 0895 0,88 -
Am 0 10 20 35 65 100

NamsHefmuee ypeauyeHHe OPOCHTE/IBHLIX HOPM NMPHBOMHMT K NNOHHMKEHHO
CTENeHH ONTHMAIBHOCTH M Pe3Ko ypequuupaeT Am; Tak, wm S = 0,95
m= 275 (xpueas ) ¥ m = 440 mm (kpusas 2),

Takum ofpasoM, ypelMueHHe OpoCHTe/bHbIX HopM Gosee 300 MM npu-
pomuT K GecnoneaHoMy pacxofy eo/i. [TpubGmKeHHO MOMHO CHUTATE —,
yTo HawymHas ¢ ypoens S= 0,5 no S§= 0,8 ma xaxmie 100 M3 BOOB!
npuxomurcs 0,9 u/ra. Or yposna 5 = 0,8 po § = 0,9 npu ypeaMueHuu
opocuTe/sHolt HopMe! Ha 100 w3 npubapxa ypoxas COCTaB/fSeT JHUb

B pacuere npussto, wro npu S = 1 ypowait U= 30 u/ra; sto coor-
percTeyer U= 15 w/ranpg m=0u § = 0,5.
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0,3 u/ra. [Janee npg § >0,9 o 5= 0,98 na 100 MS RO MBI ypoxan
pacTeT Bcero mawb Ha 0,18 uw/ra. Ywer aarpar Ha noosoa Boam ® ybop-
Ky nonoiHHTensHoro ypowasi MNO3BOJIHT HARTH SKOHOMHYECKH ONTHMATIBHYKO
HOpMYy opowenns, Ho naxe M3 nMpHBeNeHHLIX pACYeTOB BHAHO, YTO B NaH-
HOM palfioHe ONA APOBO# MUeHHIbL YBe/HYeHHEe OpPOCHTEe/ILHBIX HOPM BbILe
175 mm (5=0,9) mano addextusHo,
Tamm oGpasoMm, nmpumMeHeHue uenedt Mapkopa M yTouHeHHBIX TpeGo-

BAHMA NPH pacyeTe PeMMOB OpPClleHHs Mpe/CTARIHeTCH NepCleKTHBHBM,

lluTeparypa
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CTOXACTHYECKHME MOIEJIH
YIIPABJIEHMA BOIOHBIM PEXHMMOM PACTEHHH

B.I'. TPHEXKHHCKAH, B.B. IABAHOB

lpu paapaboTke NPOEKTOR OpPOWEHHA ¥ SKCIUTYATALMH HPPHIalMOHHBIX
CHCTeN BOAHHEAKT 3a0a84YH, CBA3AHHBIE C ONTHMH3ALHeR yhnpagneHHs bog-
HEIM PEeAMHMOM CeIbCKOXO3ARCTBeHHbIX KyIbTYP. 2DTH 3ama4yH no ceoel
npupoae GBasioTcs cToxacTHdeckHMH. B nepsom npubmipxkeHHH HX MOMHO
pasfuTek Ha OBa KIACCA 3a0ay MPOCTPAHCTBEHHOrO M BPeMEHHOrO pPacnpe-—
nefleHHa pecypca Boasl.

Janaus NpoCTPAHCTEEHHOrO pacnpegeneHuds sBonsl sgdeKTHBHO pemawT-
cA MeTonaMH MaTeMmaTHueckoro nporpammupopanns ([MomyGapunosa-Ko-
yuHa W ap., 1969) u nna pewenns He TpeGyloT OGWHPHOR HHbOPMALHK
no OHOMOI'MH pPOCTA H PASBMTHA CelbCKOXO3AACTBEHHLIX pacTeHHi B me-
pHOL BereTalHuH.

s peuledus a3anad pacnpeneleHda pecypcop BOAkl BO BpeMeHH He-
obXonuMO fneTanbHOe 3HaHWe 3aKoHoMepHocTell jpopMmHpoBaHMS (aAKTOpPOB
pHewHeft cpeasl B GHonoriyeckux norpebHocTelt pacTends. B ecTrecTmeH-
HBIX YCnoBHaX npouecc QOPMHPOBAHHA PeXHMA BIAMHOCTH ABRIAETCH
cayuailiibiM H MOXeT paccMaTtpHBaThed Kaxk npouecc Mapkosa. [leficTea-
TeqbHO, COCTOSHHE YBMAMKHEeHHS NouYBsl B TedeHHe HEKOTOPOro aTana noi-
HOCTBI) ONUCHLIBAETCH HAMANLHOH BNAXHOCTBIO, KOTOpas SABISeTCH pedyiib-—
TATOM IIpenbLICTOPHH NMPoLecca ¥ H3MeHeHHeM ee B Te4YeHHe aTana.

3TO noloMeHHe NMOATEBepwaaeTcsd ypasHeHMem BonHoro banaxca, B
KOTOpOe BXOOSAT 3/IeMEeHTh! TOMLKO HACTOHIEero H HenocpencTBeHHO
NpefuecTEYIOWEro eMy MOMEHTOBR Bpemend. BiamHOCTh B NmpeguecTsylo-
HIYIO OeKany conepduT Bcilo HEdopMauHio O npolwenuHx npoueccax, M
TO/MLKO €e COCTOsHHe onpenenser npouecc (GOpMHpPOBAHHA BJIAKHOCTH B
HacTOAmMMA MOMEHT (peXum HCrapeHusi, IpPyHTOBOro BogoobGmeHna u ap. ).

B To me ppems KoofdMUMeHTH ABTOKODPEIAUHH MeXny BeTHYHHOR
YBIAKHEHHS NMepRoill W KaMaol Ha nocnegylomHux gexan nepHona pereTa-
UM, BLMHACAGHHBIX M5l psAna MyHKTOB, NOKASAIH, YTO BIAXHOCTH NOcie-
aviomefl gekags! MmeeT BhICOKHH KosfduunenT koppensumn (0,7-0,8) B
CpaBHEHHM ¢ npeasiaywell nexanoil, ceaA3e Xe c Oonee NO3InHMMH MepHO-
namMy sHaunTensHo cnafee u GeicTpo 3aryxaeT. 3TO elle pas NOATBEPX-
aeT chnpapeHBEOCTh NPeano/IoKeHHs © TOM, HTO HIMeHeHHe I[POOYyKTHB-—
HOi B/I&KHOCTH MNOYBLI BO BpPeMeHH ABRIAeTCA MAPKOBCKHM MNpOUEcCOM.

BaxHbiM cpoficTBOM lenell BIAMHOCTH OKAadbIBAETCH TOXIEeCTBEHHOCTHL
CpedHHX Be/HYHH mpouecca B UeMOM H OTAEeAbHLIX ero peanuaauH#, T.e.
sproguuHocTs nponecca (Bemanman, 1969; deanep, 1967). 1o ceofcT-
BO NPOSBIAETCH NpH HM3yHeHHH CTOXACTHIECKHMX MATPHI BepOATHOCTeH
YBIAKHEHHA C aJleMEeHTaMH F'” npH nepexoge OT gexaas! k K gexage
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k+1 B TedenHe nepHoOna BereTalMH niad 1 pPANIMMHLIX COCTOSHHM

(i, j=L2...n ). lNpeanonoxedue, HTO UeNML SproamiHa, T.e.

Pk” npi COMBIUMX ik CTpeMATCHd K npepemry P.,, HE 3ABHCALIEMY

or kR , ¢uaHHeckH cooTBeTCTBYET npem'rnnnmm-: O NPABOMOYHOCTH
Gﬁ'bEﬂ,HHBHHH BCEX SKCMepPHMEeHTAILHBIX naHHuX HabmogeHH# 3a BIaXHOC=
ThIO B pa3iMyHble AeKanbl B OOHY Uelb.

- B mMaTpHuax nepexogHblX BepOATHOCTER BIAMO3ANACOB NOMHHHPYIOT
MIeMEHTH!, pacnojioXeHHble Ha rrnasHofl guarowanu, T.e. CHCcTema obna-
naet CpOfCTBOM KBA3HKOHCEDBATHRHOCTH: NOMagad B TO HIH HHOe COC-
TOsIHHEe, OHA C GOoNbLOH BEepPOATHOCTEI) OCTAETCH B HeM.

[MocnepoBaTenbHelf pacyeT CTOXACTHYECKHMX MATPHI BJAMHOCTH [MO3-
BOMAET OCYUECTBHTL MPOrHo3 CKIAQLIBAIMIHMXCH €CTeCTBeHHBIX YCIOBHH
HA OCHOBE H3BeCTHHIX B NpeasgyiiHi MOMEHT BpeMeHH.

[pouecc pacnpene/edns Bogsl ABISETCHA MHOIOUIATOBLIM, TAK KAK B
nepHoe BereTalMH MOXHO BRIENHTE CYIIEeCTBeHHLIe 4/ PA3BHTHA KY/lb-
TYPEl 8TANLI H pelleHde O NO/MBe NpHHEMATE B HaYAasle aTana, xKoraga
CTAHeT H3BeCTeH MpPOrHo3 COCTOAHHUA yBnamHeHus., Taxkum obpa3oM, eciH
paccMaTpHBaeTCH HeKOoTopsift aTan [, TO B HaYale ero H3BeCcTHO KO-
IHYEeCTBO NMPOOYKTHBHOR BIard B no4Yese H pacnpegeneHde BJIAKHOCTH B
NpeMlecTs ylowHe 3Tanel. 3HAHHE 3THX CAy4alHeIX BenHiHH B NepHombl
or 1 no Hapany c undopmaimell o norpeGHOCTAX B BOAe pACTEHHS
BiAEReT Ha BpOOp BOgONOOAMH Q; - [losToMmy BCE npeawecTaylowas
HHOOPMALMA O BIAKHOCTAX M HeoOXOOHMBIX HCKYCCTBEeHHLIX nobaBxax
BOOE! COAEPMHTCH B NepeMeHHOH BNaMHOCTH IF

Kak 6uu1o cxazaso eellle, NpH pelieHHH :a-u.::att BpPEeMeHHOro pacnpe-
nenenus sons! HeobXoguma petTansHas HHpopmauus o TpebOBAHHAX Cellb-
CKOXO3CTBeHHBIX PACTEHHN K yC/OBMSM BHelWwHefl cpenbl H HaMeHeHHAX
aTux TpeGopanuilt B npouecce GopMHpPOBAHHE ypOMAad.

Onucar ycnoems cpegbl KAk MAPKOBCKHII npolecc H ONpegelHE Tpe-
Gopauud pactenuft fyuxuneit S =85 (w, r) , npeanonoxmMm, uToO
HCKYCCTBeHHAS NMOgaYMa BOAL! M0 CBOeMY BO3aellcTBHIO AHAIOrHYHAE ec-
TECTBEHHLIM OcCanKaM, TaK Kaxk p o0OMX Cyqasx MChapeHHe B HepBOM
NpuOIHXEeHHH MEeHAeTCH OQMHAKOBO. JAKOH pachpeneleHMs c/aydaizoil
BeMH4YHHEl BIAMOSANACOE NPH YBeHYEHHH WIH YMeHLMIeHHH ee Ha NocC-
TOSHHYIO BeMMYHHY OCTAeTCH NpemHHM, MeHAeTCH /HWL BejHYHHA MaTe-
MATHMeCKOro oxupauus. [lepexogusie BEepOSATHOCTH CABHHYTBIX HA 3TY
BeTHYHHY HHTepBANOE YBAAXHEHHA coxpaHswTcei. ChaenopaTensHo, nNpH
HCKYCCTRBEHHOM YBe/IHYeHHH BArosanacop HoMepa cTonbUOBR MaTpHILL
NepexonHusiX pepOATHOCTEH CABHraldTCH HA BenAYHHY YBJIAXHEeHMd, MOIy-
YeHHOrO NpH NomHBe, .

Tax kKaxk xaxpbift nMATA3OH BIAKHOCTH XAPAKTEPHU3YETCH ONpeqe/leH=-
HOH NPONYKTHEHOCTEIO pAcTeHHs, TO MOXKHO COMNOCTABHTH €ro ¢ HeKOTO-
pPeIM BECOM B BenMuHHe ypoxas. B pamsseiwesm ynobHee onepHpoBaTh
C [AeHeMHON oueHKOR ypoxas.

Onpepemm  ee cnegyomnm obpasoM. Ymuoxum Beca n; ¢ =TO
MepHOAA BereTalMil HA CTENeHb ONTHMATLHOCTH yCr1oBHHA .E- M IOMTY4HM
BeapasMepHbie BKIAALI 1-I'0 3TANA B KOHEYHYIO :,rpmr.aﬁuu-c'rh. 3TH Be-

NMYHHB! JerKO MNepepogdTcH B YHCTEH pgoxona d*_"[l‘lr‘r',; ‘!]
I |

T
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i ) &
roe @ ; = BOOoOMogada Ha aTamne i; H"i = TMNPOOYKTHEHAS BIAX-

HocTe. [lna sToro ;8 YMHOMAESTCH HA BeHYHHY NMNaHNpyeMoil ypoxafHo—
CTH H CTOMMOCTBL @AHHHLE IMPOAYKUMH MONYYASTCH BLIYHTAHHEM 3aTpar.

YueTniil goxon sBNseTCH MO CYwWeCTBY NpoussopcteeHHOl dyHxusef,
pKmiovamell B KaYecTBe pecypca TOMBKO Bogay @ H sanace! MpogyKTHE-
Hoit pnarun W, ¢uxcHpopanHbie Ha ypoeHe kR . llpH HccnepoBanuM 3a-
na4d genaeTcd HesiBHOE QONMylieHHe, 4YTO HYHCTHIR noxon B moboft naHHbIH
NnepHor BpeMeHH He 3aBHCHT OT KonWdecTBa BOgbl, HCNONbL3OBaHHOH B
npeapinymue nepuogsl. [lpegnonaraeTcs Takke, YTO BCe pecypcsl, Kpome
Boasl, nonofpans! ONTHMANMBLHO APYD OTHOCHTENbLHO APYra H BOA.l.

Tax kax npegcTapndeT HHTEpec pelleHHe NPH HeoNpege/leHHOCTH B yC-
NOBHSX VBIAKHEHHS, TO NpollecC ONTHMH3AIMH COCTOMT B pa3paboTke
yCAOBHOrO npaewna peuwenus. B cooTBeTCTPHH ¢ 9THM INMPABMIOM Ofpe=-
aenaeTcs KOMM4eCTBO NMWIHBHOH BOObl, HCNMOMBb3YeMOH B TeYeHHe Kam-
O0Oro roga oA BCeX BO3MOMHLIX 3arnacop npoaykrHeHofl smard. OnTH-
MaNbHAS MNOJIHTHKA MAKCHMH3HPYeT AeMHYHHY OXHIAeMOro YHCTOr'O [o=
Xoga 3a pech IVTaHHpyemslil nepuon.

[MonuTHKa aTa cToXxacTHdeckas, HOO oOHa onpenenseTcd BepOATHOCTH-—
MH pacnpegeneHds 3anacos No4YBeHHOH BAATM H HOpMAaMH TOMHBA,

Taxum ofpaszom, B pesyneTaTe H3MeHeHHS MPOAYKTHBHOR nodBeHHOR
BJIAMM OT COCTOAHMA k 00 COCTOAHMA N B TeHeHHe aTana { npH 3anaH-
HOll B Hayane aTana sopgononade Ha ypoeHe [Q il nonyyaeTca OoOxon
d ':m (w ?; Q EI ). CoroxymuocTh BCEX d ";" obpasyeT KBagpaTHYK Ma-
TPHLLY ﬂ:‘ paamepuocTH K x K Bupa

1 In 1k
dll" liid‘- lrrdl'
k1 kn kK
DI'E d- l-ld. !!-d' "
] I !

dit--dl'---di'

K1 Kn KK "

kn ki
Kamgoe d. MOMeT GLITE NMOMYHUeHO C BEepPOATHOCTLIO D, .

Bemwunna goxona %" ue aapuCHT OT HMaMeHeHMs nopauH BOALI B’
Tevenue sTana, a sBAAETCH byHKuUHeR Ha3MeHeHHA B/IAXHOCTH MOYBHL
CnefgopaTensio, OHA 3ABHCHT OT KonebGaHHs NMOMBEeHHOHR BIard B Tede-
HHEe 3Tana, WamMeneHHs HCnapeHHs H CTOMMOCTH OPOWeHHA 3a 3TOT Me-
puon. [loaToMy ecnM paccMATpHMBAETCH MOOe/b YNpapileHHd 0/ HeCKONb-
KHX JIeT C paIHYHBIMH MNOTONHLIMHE MQAHHLIMH, TO NPH ONHHAKOBHIX Ha-
YAMBHLIX ¥ KOHEYHLIX YBIAMHEeHHSX NOYBbI MATOBEpPOATHLIM ABIAETCH
HOEHTHYHOCTH BEMHIHH d"'"’ (p nporumorec marpunme poxopnos P.A. Xo-
papga (1964), onHoasHauHo ompegendeMbIX HAYANBHEIM H KOHEHHLIM
COCTOAHHSAMI CHCTeMEl Ha 9Tane), B paccmarpuBaemMoit sanawe d kA apna—
I0TCH OWHAaeMBIM NOXOO0M TIPH OCpefHeHHHM JHa4YeHHll TepeMeHHbIX (axTOpOB.
O6oanayum 4Yepea f l.fw l-.l oXMHOABMEI O0Xon, nonyyaembid

B Opouecce | -ro sSTana npH ONTHMATBHOR NMONHTHKE HCNOMILIOBAHHS
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poasl Q . [loTrpeGHocTH B BOge, NpegcTaB/IeHHBIe B BHOE MATPHIE Heob-
XOOQMMEIX YNPaBASIOIMHX BosgedcTeHl Ha ycnoBHg BHewHeR cpegs! HAa
KAXQoM aTane, NOMyvalTcd H3 colocTamneHHs norpebuocrtell pacrenuit
H HMeKIHMXCH YCnoBHi yBnaxHeHHa, YnpammwuMe so3aeficTBHA HCNOME—
3YIOTCA ANA ONTHMH3ALMHM NpoUecca pocTa pacTeHHs.

B xayecTee MeToga ONTHMHIAUMM NpollecCa YNpaBNIeHHs BOOHEIM pe-
MHMOM CenbCKOXO3AACTBeHHLIX KYILTYD BeiOpaH MeTon CTOXACTHYECKOH
nosTanHo# ONTHMH3AUHH, OCHOBAHHBIA HA NPHHLHNEG OHMHAMHISCKOO IpO=
rpammipobanns Bennvana (Xoeapn, 1964).

CymHocTs nogxona gHHAMHYECKOrO NpOorpaMMHpOBaHHE COCTOHT B
BOSMOMHOCTH 3aMeHHTh pelleHHe NAHHON IaHoBoll 3ana4vyd pelueHHem
noceqoBaATENbHOCTH 3&184: CHa4Y&na OQHOWAroBol, MOTOM OBYXWAropol
H T.0, BIVIOTH 00 KoHeusofi [| =waropoit, [ar# pofapnsiorcs nNo og-
HOMY, H pelleHHe ond kA warop mMoxeT ObITH NOMY4EeHO OTHOCHTENLHO
NPOCTO, €C/IH OHO yXe M3BecTHO ana k-1 waroe npu BCeX BO3IMOMKHBIX
aHauYeHHaX napameTtpa (MnM napameTpos ).

Hrobsl HMeTh BO3SMOMHOCTHL NMPHMEHATH MEeTOakl AHHAMHYECKOrOD MpO-
rpaMMHpoBanis, HeoGxogum cliegyloMil THn 3apad:

1) zapava nomKHA AONYCKATHL HHTEpIpeTauxo KaK |-waropwiit npouecc
MPHHATAA pPeleHns, B KOTOPOM peene, NDUEHIMAaeMOe Ha i-—M WAare, COCTO-
BT B BEIGOpE OAHOrO WIH HECKO/BKHX aHa4YeHHHA yNpap/snouli nNepemeHbxX;

2) sapnaua ponxea GulTh OnpeneneHa qis n60ro YHCNA WAros M
HMEeThb CTPYKTYPY, He 3aBHCHIY® OT 4YHcjaa wmaroe. [Ipy paccMoTpeHHH
3anavd, coctosmmel B3 kb waros, no/mxHO OLITE 3a0aHO MHOXECTBO Na-
paMeTpoB, OMHCHIBAKIIHX COCTOHHHE CHCTEeMEl, T.e. [NapaMeTpoB, OT KOTO=
PBIX 3ABHCAT ONTHMANBHBEIE 3HAYEHMS YIIPaBMSAOUKX NepeMeHHbIX. To Xe
camMoe MHOXEecTBO NapaMeTpoB OO/IMHO ONHCHLIBATH COCTOSHHE CHCTeMEl,
He3apHCHMO OT uMHcaa waroe. BeiGop ynpaBneHusi Ha k =M ware B k =M
WaroBoM npouecce He AO/MKeH BAHATE Ha npepwecTBylomHe k-1, k - 2
H T.0. Wari.

CroxacTHueckne aalauyn AHHAMAYECKOrO NMPOIPAMMMPOBAHNS PellalOTCS B
oSpaTHOM HaNpaB/IeHMH, TAK KAK CTOXACTHYeCKAd NMpHpoa npouecca He aaer
BOAMOWHOCTH 3a80aTk COCTOAHHE CHCTEeME! B KOHLUC MMAHHPYeMOIo nepuoaa,

OnruManesHoe pelleHne, NPHEMMAEMOE B Ha4ale Mepporo nepHona,
HAXOMHTCH H3 340aHHOIO YC/OBHA ONTHMANLHOCTH (yHKUHE LenH 3a Bechb
MIIAHHPYeMBlH NMpoMexyTOK BpemerH. [TOCKOMBLKY BenHYHHA 2TOR QyHKIHH
38BHCHT TaKXe OT peleddil, nNpMHHMaemslX B NepHoas! OT BTOPOrO oo
l-ro, TO Henb3g onpegenIHTb Qlﬂm 6e3 ONTHMH3ALMHH Q2= < G
(4] - Taxum obpasom, i ClegyeT paccMATpMBATE KaK QYHKIMK OT
W, T.e. kax Qi W,

Haanauenne ganHoit MOnenH AMHAMHYECKOrO ITPOrpaMMHPOBAHNS COC-
TONT B OonpegeneHdd ONTHMANBLHOrG cnocoba pacnpene/leHHs QAHHOO KOMH-
yecTha HPpPHraudoHHOH BOOLl B NOMHBHON nepHoq.

PYHEUHOHANLHOE YpasHeHHe paccMaTpHBAeMOR 3apjadd IanuckiBaeTcs
B BHOe

: kr ko
) = max T P W5 QG wr, ok o

[ p=l
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¥papHenue (1) MaxcHMHIMpYeT OTHOCHTENBHO Boaononauwu () omuna—
eMyY10 CyMMY [O0XoOa OT ITanai nmoc Aoxom oT | -1 OCTAKMMXCH STa=-
noe. [lpepncnaraeTcs, 4TO B TeyeHHe 3THX [ -1 sTanoB GyaeT noafep-
MHUBATECHA ONTHMANLHAA NMONMTHKA Bofaonosayd., Bopononaya gensercs
KOHTPONHpPYeMbiM DAKTOPOM. MakKCHMaNLEOE €& 3HAYEeHHe NpPH pacie—
Tax MNPHHATC PABHBIM MAKCHMANEHOH noTpebHOCTH B BoAoONoOfaye Ha He-
KOTOpPOM H3 paccMaTpHBaemMblXx 3TanoB H pasgenedo Ha L paBHBX npo—
MeKYTKOB. [Ipn onpepenenuun f. W) wua (1) nepeGupaiorca Bce ana-—
yenna (¢, (iI=1,2,...,L) mua xaxoom srtane.

HYrobul nonyyuTes pacnpene/eHne OpoCHTEeNBHON BOObI BO BPeMEHH,
HYMHO ONpefe/iiTh COCTOSIHHE CHCTeMBl B KOHIUe Kaxioro srana. Tax,
eCllH pacCMATPHBATE BCero OAHH 2Tall B Ce3aoHe, TO B Hayale ero
OOJKHE! OBITE ONpegeneHEl 3HAYEHHA MNEPeMEeHHLIX, XapPaKTepH3YIOLHK
PeakuHio KyNLTYPLl Ha opowenuHe. [loxoa f i (W i JonpeaennTCs NpH 3TOM
KaKk MaKCHMAalbHBIR CpelHd BCex MaTeMATHYEeCKMX OMHAAHHH M3 COOTHO-
LIEHAA T

k
r,- W )=max X P
! f ﬂ'=].

Beuny cToXacTHYMHOCTH TIOMOAHBIX YCAOBHHE NMOTpeDHOCTH B TNOJHBAX
HMEI0T TaKKe BepOsaTHOCTHLI xapaxTtep, [loaToMmy cToXacTHYHA M BOOOTO-

na4a.
[IpeanonoxumM, 4TO OpouaemMas NNowAaak HMeeT OOHOPOAHBIA THI

NnoyYye M 3aceBaeTcHd HeKOTOpOHR KyNLTYpoH — opowaemol uau GorapHoi,
Bopona w3 BopoxpaHWNHIA HCNONL3YETCH TONBKC OMA opolleHHda. Bopoxpa-—
HUMHIEe HMEeeT eMKOCThL, OOCTATOYHYIO AN NonuBa cpaay Bcell opoma-
eMOol nomand. [J18 OUeHKH OpPOCHTENBLHOH CnocODHOCTH BOAOXPAHMIIHILA
MOMHO HCNONL3OBATE MHOIONETHHE NAHHBIE MO CPEOHHM ONg Kaxnoro
sTana NpHTOKaM H ucnapennam. Ofvem soasl Vo B Hagane nepuona bBe-—
rerauun (nocne npeanoceBHOro NMoiHBa) sanadH. Obsem E’i B KOHUE XpOo-—
HOTMOTHYECKH NepBoTro STAana H MNOcneAyollHX BEIMHCTAeTCH H3 COOTHOUWEeHH A

V.= ¥y
I =l mp  uen

roe V' = npurok; PE, HCTapeHHe B TeYeHHe paccMaTpPHBAeMOrc 3Ta-—
na, ©°F S

Kax yrkassmanock paHee, pelleHHe safauy Hauuuaercsa ¢ otana [
(nepBeifi ®Tan), coOOTBeTCTBYWWEro KOHLY BereTANHOHHOTO NepHoaa.
OnTHMANIBHAT NONUMTHEA QﬂptHEKDﬂHTEﬂ 3 cooTHoweHnus (2). [lonyuen-
HEIfl peayiLTAT HCMONbL3YEeTCH 3ATEM [pPH PACCMOTPEHHMH ABYXCTaAHHHOrO
nponecca M T.d., [I0OKa He onpeaenutcs Habop ONTHMANLHBIX NOJMHTHK
noAdepxaiia NPOAYKTHBHON BAAMHOCTH MOYBBI HA KAMIOM ITANe Np#
onpefeneHHbIX YPOBHAX BOAONOOAYHM H 380AHHOIC YBIAKHEHHd B Hayane
atana. [Ips aTom onpefenuTcs ONTHMAaNLHLID pasMep BOAONOAAYH HAa
KaMAOM 2Tane A8 KamAaoro AManasoHa YBhamHeHus noysel Peaynkra-—
Tl NoNyyamTcsd, BoobSme rosops, Ges yyera uMmewmerocs ofbema BOAL
ondg oOpolleHHHA.

JaTem Npouecc HAYHHAGST pacCMaATPHMBATBCH B oBpaTHOM, Teneph
YHEe XPOHONOHYECKOM nopaake. BeNMOAHAIOTCH CleayollHe pacyeTsl

kn

kol 2)
! ] 1

¥



1. MNpouseonbHo oTGHPAETCA NOArOTOBAEHHAA K OPOWEHHIO niowank o,
48 KOTOpOH  BBLIUNOJHEH MPeaAnoceBHOR NOMHB H NocedgHa KynbTypa.

2, PaccMmarpuBalTCA CHHTE3HPOBAHHEIE HWIH NPOrHO3HBIE AAHHBIE MO
ocafKkaM ® MCIapeHwio nis nepsoro B cesone stana (I no npeawsnyumef
HYMEpalHK), BeMHCIAETCA MPOOYKTHBHAS B/AMHOCTD NOYBBLI H OKpYTis-
eTCHd 00 cpenHefl BelHYMHbLI COOTBETCTBYWIWEro HWHTepBana YBIamHeH P

8. U3 Tabnuue! npeasyix pacyeTon Haxmuﬂ:ﬂ onTHManbe Q7
n cooTpeTcTBylomMA noxod. Berucnsercs V,/ Q = mlll.-.u] opollaemas Mjio—
Wwank) ¥ CPABHHBAKTCH @ M wWye Ecnn wl-‘i ml TO 4HacTb Nomanu
w — @, HA NEpBOM 3TANe OCTAHETCA HenoNuTOH M GydeT XapaxkTepH3o -
BATLCH EGGTEETCTB}I'MLU.HM poxoaoM. Ipu @) > w (w) - o) Q" "-*'IWT ;

rae s DCTETDK BONL! B BOOOXPAHH/THILE, HAKONIEHHBIR K :m'-mn}' BTO=
poro atana.

AHanoruyHele pacyeTs BBLUOMHAKTCH HA BTOPOM M [NOCNeAYIHX 3ITa—
nax. Kaxabil pas nogcyuTbIBAOTCH JHAYEHHA YBIAMHEHHA NMOYBE! U M10-
Ja4YHd BOObI HE& MeKTap H 3anHChIBEaeTCH BellHYHHa OOX0O0a OT 3Tana.
Haxoxelu, Oon8 BCex aSTAaANOB NOOCHYHTHIBAKOTCHA H BREMNHTAKTCA H3 O0Xona
nepeMeHHEI® 3aTpaThl HA OpoOlleHHEe B NAHHOM TeXHHYECKOM BapHaHTe H
SJATPETE HA NPOH3BOOCTBD KYALTYPbL! [IpH OTCYTCTBHH OpPOlIEeHHA Ha Hp-
PHragHOHHO-TIOAT OTOB/IEHHBLIX 3eM/IdX.

B peayakTare pacyeToB olpegederci ONTHMANLHaAd CTPATErHs YIi—
paB/eHHs BOOHBIM pexumom. [lonyyaercs pacnpefeneH#e AaHHOND KOMH-
YecTea BOOALI B NOJAHBHOR NepHoa NpH CAOKMHBIWHXCH MEeTeOoponorHYeCcKHX
YCNOBHAX B COOTBETCTBHH C noTpebHOCTAMH KYNbTYpPhbl.

[lpouecc pacyeTOB MOMHO MOBTOPHTL MV APYIHX O8HHBX MO0 OCaf—
KaM H MCIapeHH WM Apyrux mmowanei u obbemoB BoObl B BOAOXPAHH-
nuue B Hayane ceaoHa,

MoxHO 3apapaThk pAl 3HAYeHHH opowaesMol nnomanM @1 Doy v vy W pys

M3 KOTOpPOro B peayikTare pelleHHA BhiDHpaeTcd ONTHMA/ILHAA Be/H4YHHA
opowaenoit nnomann. Menomeaoeranwe Tabmil ¢ ONTAMANBEHOR cTpaTeruei
NO3BOART ONpefeNnTs yumep6 3a CHeT HeONTHMAMLHOCTH CTpaTerm.

Kpome TOro, nocne BLIONHEeHHR pacHeToOB “XoAoM Ha3an” OAHA3HAYHO
BBIOMMAETCH OlleHKa of0kemMa BOOHBIX PECYPCOB M HMX pacnpeneseHide o
BpEMEHHM NS CO3AAHMSA ONTHMANBHOIO PeXHMAa YBIaxHeHud. [leficTeuTenb—
HO, HAYanbHAS TOYKA NepHONa BereTalMd B Hawel sanade PHKCHpOBAaHA,
rak Kak uapectHo W [ oy 18 TIEPBOTO 3Tana, W 3TOT PeXHM obecneyeH

npemoceBHEIM NMONHBOM. HadrHas oT 'r'f';u"_r M3 tabnHubl ONTHMANBH LIX

cTparerdit BOAONOAAYM HA KaxAOM Tane Haxoautca obluee Konu4uecTBO
poasl @, koTopoe TpebyeTCcs nNogaBaTh Ha O[MH rekTap OpowaemoRl Kylb—
TYpHI, M ©e pacnpefeneHde BO BpemeHM, 3HaA CEe30HHYW OpPOCHTE/LHYIo
cnocobHocTh BoAoxpaHkmMma V, nerxo onpefeflHTE OpPOLIAEMYIO TJ0—
wage M3 cooTHoweMHa o = V/Q,

He npeactaBnger NpHHUHMNHANEBHBLIX TpyaHocTeft obobweHHe ONUCAHHOH
METOOHKH YNpaBNeHHa BOAHBIM PeXHMMOM HA chyyaft OBYX CTOXACTHYEC-
KHX NepeMeHHLIX COCTOfHMA: conepwanua npoaykruesof Baaru W u Bo-
ponogaui . B kKavecTBe nepeMeHHOH pPeIISHHHE B 3TOM Chyyae MoOMeTr
paccMaTpHBATECH BOAMOMHBIR YpPOBeHb COOepXaHHA B NOYBe NPOAYKTHB—
HOR Bnaru nepel Hal3HaAYeHHeM MNONHBA.
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YK 558,18

!LDE-_IEHEHHﬂ CHCTEMHOI'O AHAJIH3A B BoaHoMm Xoasfictee, Bonukoscxuf H.d,

"Ipumenerre cCHCTeMHOrO AHAMMS3A B MppHCameM MW apesamxe”, M., “Hayxa®,
1976,

‘B craTse YEASLIBAGTCH, YWTO COBPEMEHHYW CJIOMHYI BOAOXO3ANCTBEHHYIO
CHCTeMY ClefyeT OTHECTH K Kiaccy "0OonbuMX CHCTeM ™ H paCCMATPHBATL ee
NeATeNLHOCTE C NOJHUMH CHCTeMHOrO aHame3a, C sTof TOMXH JpeHHS pacCMAT-
PHBAKOTCH CleAyiOlHe JIeMeHTh: O0BeKThl H NApAMETpEl CHCTeMLI; IJABHAS
GyHKIMA HemM cHCTEeMbl M JIOKAJBHEIC Ue/H;  MEpONpHSTHA, HANpPaBJAeHHLIC HA
AOCTHAMEHHE LeJl; — MATeMATHYECKHE MOOe H NpoueccoB; cocrtaB B obbem
Heobxogumoft unpopmami,

bubn 12 unaas.

YK 63.631.6

Cpasunrentunifi cucTeMunfl anams s¢pdexTHBHOCTH NpuMensemMofl TeXHHKR No—
jupa, Jasropoanuft BM,, Kosanenko B.I. C6. "[lpumenciiie CHCTEMHOrO

AHA/H3A B HPPHCALMH B gpenaxe”, M., *Hayka”, 1976.

B crarbe npeanoMeHs MeTONHKA CHCTEMHOMO NOAXOAE K OleHKe cpap—
HHTEeNLHOR aKoHOMMYeCKoR sS(PeXTHBHOCTH NpPUMeHSeMbIX CNOocOGOB H TeXHH-—
KH NO/MBa, MOIBONAIOMAR YYHTHIBATE HE TOMLKO BHYTPHXO3AACTBEHHBIE 30T=
parsl H sdpPeKTH, HO H OPOCHTENBHYIO CHCTEMY.

YOK 351.792
ABTOMATH3AUMS COCTABJEHHS CHCTeMHbLIX NAAHOB BO[ODACHDE[e e,

Watbanru BJl.,, Kopaneunxo B.I., Mepeuxos B.3. C6. *llpumenemue
CHCTE@MHOrO AHA/M3A B MppHramE B apesaxe”. M., “Hayxa®, 1876.

B craTee npepcraBneHbl CYWECTBYKINHE MEeTOMb MIAHHPOBAHHS BOAODAC-—
npefefieHds HA OPOCHTE/LHBIX CHCTEMAX, MNPEJOMeHA SKOHOMHKO=MATEMATH=
YeCKas MOAeMb, NOSBOJAIONIAR ONTHMHAHPOBATL IMIAHEI HA CYWECTBYIOUHX B
HACTOMIEGE BpeMs NpeHmMnax (KpETepHsax) BoOopacnpefe/eHHs: MAKCHMYM
axoHOMHYeckoro apdexrTa OT HCHONLIOBAHHS BOAHLIX PECYpPCOB, MEHEMYM
HENPOHABOMMTE/IbHEIX NMOTEeph BOALl B CHCTEME, NPONOPUHOHAJLHOE pachnpene—
nenne gedMiMTOR BOAk! B CHCTEME.

Buin. 1 uaas,

¥OK 63.338.1

ABTOMATHSHPOBAHHAS CHCTEMA BKOHOMHYECKHX pPACHMEeTOB Me/MOPATHBHLIX M
ceabcrkoxoasficreennnix obsexron, Hpaneuxo B,H,, Koepaneunxco B.I.,
Mepeuxos B.3. C6. "[lpiMenerie CHCTEMHONO AHAMH3A B WPPHramEH H

apenawxe”, M., “Hayxa®, 1976,

B cTathe HAIOMeHA SKOHOMHKO~-MATEMATHYECKAR MOASNL ABTOMATHIHpPO—
BAHHOR cHcTembl pacueToRr AGCOMOTHOR M CpPABHHTENLHOR SKOHOMHYECKOR
asfpexTHBHOCTER MEJHOPATHBHBLIX H Ce/MLCKOXO3fficTBeHHLX O0LEeKTOB C yYe-
TOM HX BIHAHHS Ha ShPeKTHBHOCTE CMEeXHEIX OOLEKTOB M perwoHa B

UEnoM,
Bubn 2 naae,
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YK 558.18

[pHEWANL W METOMLI ONTHMHSANMH CX@M KOMIIEKCHOrO HMCNOML30BAHHS BO[—
HBIX pecypcon H membaccefinosbix nepebpocok croxka, Bycanaes H.B.
C6. “lpineHenne CHCTEMHOrO AHANN3A B WPPHNalMH ¥ apenaxe”, M.,
"Hayka ®, 1976.

B crarbe npHBOASTCH OCHOBHBIE Y@pThl COBpeMEHHBLIX CAOMHLIX BOLOXO=
amAcTBeHEbIX cHCcTem BXC M TewpemmiH MX passuTud, YEashiBaeTCR HenoC-
TATOTHOCTE OObMHBIX MOTONOB HCCAENOBAHMA Oonepaumfl ¥ MaTeMaTHYECKOrD
NporpaMMHpOBARHS ANA AHAJIM3A H NIAHKPOBAHWS NEATENLHOCTH COBPEMEHH bIX
BXC. PaccMaTpHBaeTCs OH& H3 NONLITOK MPHMEHEHHA CHCTEeMHOIO AHANKAA
ana nnanwpopanua BXC. lMoppofHo aranuaupylorcs paGorsl oTedecTBOHHBIX H
3apyfexHbix CNeuHAJIMCTOB NO JAHHOMY BONPOCY,

Bubn.19 naas.

YOK 631.6+519.95

w Wabanos B B. L‘.E ﬂpnuﬂﬂ&m{e CHCTEMHOI0 AHAJIHAA B HPPH-
rauns u apenaxe”. M., "Hayxa®, 1976.

B cTtaThe pacCMOTpeHB BO3MOXHOCTH -CHCTEMHOIO MOAXOAA K HeKOTOPLIM
3apagaM Meawopauuu. [[poAHATHIHPOBAHL HEKOTOPLIG FPYNNBI M OOArPYNbl
MATEMATHYECKHX MOOenefl, NoaBOIAKIIHX OMUCATH CHOMHYK CHCTEMY KOMIl-
NeKCHOTO MEeNHOPATHEHOI pPery/iHpoBaHHE.

Bubn. 1 uaan.

YK 558.18

S i i \
W I{Hnreuun B.A.. Eaumea E E-
C6. “[lpumeHeHHe CHCTEMHOrO AHANK3A B MPPHTALAH H apenaxe”. M.,
"Hayka®, 1976.

B cTarbe aHAJH3IHPYIOTCH NPHMHHB! AHAYHTEONLHBIX H3MEHeHH] eCTeCTHeHHOIO
peXHMA IOAOBOIC CTOKA. YEKa3wmBASTCH, 4TO B HACTOAWES BpeMsA OOHOA Ha Bax—
HefWMX 3a0a4 ABNAETCH CHCTEMATHYECKOS, NGTANBHOE H KOMNIASKCHO® HIYYeHHE
HAPYWeHHOTO pexHMa pexk. Hanaraercs cnocol noNyyesus CTATHCTHYECKHX  Xa-—
PAKTEPDHCTHE HapyWeHHOrO CTOKA B 3alaHHOM CcTBOpe pexkH B HxX obGobwmennof
dopme, T.e. B BHAe PYHEUMH MOWHOCTH BeposTHOCTER,

YOK 519.217+631.6

: : i, llabanoere B.B.
Cﬁ. "'I'l::m:mma CHCTEMHOI'O AHAMH3A B HPPHralHd K apeHase”. M.,
"Hayka®, 1976.

Onxam M3 nyTeft nopumuerns S$PeKTHBHOCTH MelHOpauHf moxeT Oumh OGonee
TOYHOE HAIHAYEHHE PEMHMOB PEryNHPOBOHHS YCNOBHA BHewHeR cpenst, KoTopoe
CrnanpBaeTca 3 Gonee TOMHOrO NPOrHO3& YCNOBHI CPeabl H NeTANLHOK HHPODMAa—
uue O TpeOOBAHHAX CeNbCKOXOIAACTBeHHLIX pacTeHHd.

B cratee paccMOTpENbLl BONPOCH NMPOrHO3HPOBAHMA BAAKHOCTH NOYMBLI AAH
YTOYHEHHA PACYHeTHOMD pDedHMa l.}j.JDiIJJEHI'IFI.

Tabn. 4, an. 11, 6ubn. 6 Haas.
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YOK 631.6+519.217

[OXA : : i_BOAHLIN P O g
Npaxuuckan B.l., WlaGanos B.B. C6. “TpumMeneHHe CHCTEMHOIO AHAMM3A

B Mppurauud W apenaxe”., M., "Hayxa”, 1976.

B pﬂﬁD‘T'E' pacCMOTPpEeHbBl BOIMOMHOCTH ONTHMANLHOID YNpabaeHHa PR HMOM
BIamHoOCTH NoOYeE C HCNONB3IOBAHHEM MeTOODE NHHaMHAYeCKO O Npor pasMMADO=—

BAHHHA,
Butn. 5 Haas.



