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Bonpoc o pojv MHCTUTYLUMOHAJIbHBIX (haK-
TOPOB 1Ji1 (DYHKIIMOHUPOBAHUSI SKOHOMUYEC-
KOro IPOM3BOACTBEHHOI0 MEXaHMW3Ma He HOB
U IIMPOKO OOCYKAaICsI U OOCYXIAAeTCsI B 9KO-
HOMMYEeCKOl Hayke. JlocTaTOuHO BCIIOMHUTb
0011IMe MOJIOXEHMSI O B3aMMOBIMSHMU Oa3zuca
U HAJACTPOMKHU B JIMTEpaType MapKCUCTCKOTO
HarpaBJIeHUS] U MHOTOUYMCJIEHHbIE paOOThI PU-
BEep>KEHIIEB MHCTUTYLIMOHAIN3Ma B 3KOHOMM-
YeCKOI HayyHOI MBICIIM KaK Ha 3amaje, Tak u
B Poccuu.

OnHako aBTOpaM HE M3BECTHBI ITOIBITKU
MaTeMaTUYEeCKOI0 MOJEJIMPOBAHUS POJIU UH-
CTUTYLIMOHAJIBHBIX (DAKTOPOB B pacripeeieHUN
1 BOCIIPOM3BOACTBE HALIMOHAJIBHOI'O 10X04a 00-
mectBa. Hacrosias pabora sBiasgeTcs nepBoit
U3 IUIAaHUpYeMOll cepuu pabOT B JaHHOM Ha-
npasieHun. B pabGore paccMaTpuBaeTcs Mo-
JeJIbHOE OOIIECTBO CeJIbCKOXO0351iCTBEHHBIX
npousBoauteseit @. KeHs ¢ Tpems KiaccaMu:
3eMJIeIeIblIeB, COOCTBEHHUKOB 3€MJIM M Tpe-
TbUM KJIAaCCOM — PEMECJIEHHMKHU, KYIeueCTBO
U TIpOUY.

NHcTuTyuroHaabHble OCOOEHHOCTU 0011Ie-
CTBa MOJEIUPYIOTCS TE€M, YTO pacrapeaesieHue
YHUCTOTO TIPOAYKTA OCYILIECTBISIETCS B IIOJIB3Y
TOr0 WJIM MHOTO Kjacca Wi B MHTEpecax Bce-
ro oOIlEeCTBa, T.€. OCYILIECTBISIETCS TOJUTHUKA
MaKCUMU3AaLUU WIX BCErO YMCTOIO IPOMYKTa,
WJIM HEKOTOPOM YacTu, MOTPeOIsIeMOid TeM WU
WHBIM KJIACCOM.

Okazajnoch, YTO C TEXHOJOTMYECKUM IpPO-
IPECCOM HMHTEpPeChl KJIACCOB COMMXKAIOTCS U B
npejese CTpeMsITCsl K MHTepecy BCero oolle-
CTBa.

®paHcya KeHs ObLT BpauyoM U €CTECTBOUC-
neitateseM. [lonuTuueckoir 3KOHOMUEH OH
3aHsJICs, Korma eMmy Obuio mon 60. Dto ObLT
YyeJI0BeK, K KOTOpOMY MpHMMEHUMBI cjioBa Jla-
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poldyKo: «YMeTh ObITh CTAPbIM — 3TO UCKYC-
CTBO, KOTOPBIM BJIAJICIOT JIMIIIb HEMHOTHE».

Psgom ¢ nByMs caMbIMU MOTYILECTBEHHbI-
mu moapmMu Bo @panimu crostt gokrop P. Ke-
HD, AUYHbIA Bpau Mapkusbl I’ [lommanyp u
onuH u3 MeaukoB JlrogoBuka XV. JltonoBuk XV
onaroBoml K @. KeHs M Has3bIBal ero «Mom
MbIcauTeb». OH Aan JOKTOPY ABOPSIHCTBO, U
caM BbIOpan mis Hero rep6. B 1758 1. xkoposb
COOCTBEHHOPYYHO cJejlajl Ha pydyHOM IieyarT-
HOM CTaHKE€, KOTOpPBIi 3aBeJl JOKTOpP ISl €ro
(busnmueckux ymnpaxkHeHUI, IMepBble OTTUCKU
«DKOHOMUYECKON TAOJIULbI» — COYMHEHMUS,
BriocieacTBuu mpociaasuBiiero ums @®. Keno.

MeaunuHa 3aHuMana OOJIbIIOE MECTO B
xu3Hu u aedareabHoct D. Kens. ITo mocty
dunocopun oH mepeurea OT MEAULMHBI K
MOJUTUYECKON 3KOHOMUM. YenoBeuecKuit
opraHusm u obuiectBo. KpoBoobpaileHue, 00-
MEH BeIlECTB B YEJI0BEUECKOM TeJie U oOpalle-
HUE TIpOAyKTa B oOIecTBe. DTa OGUOJOrMYec-
Kas aHajorust Bena Mbiciab @. KeHo.

Ve ¢ 1757 1. OKTOp YEPTWJI CBOM «3UT3a-
M YUCTOTO MPOAYKTa». DTO Obl1a «DKOHOMMU-
yeckasl Tabiula», KOTopasi HEOAJHOKPATHO W3-
JaBajlacb M TOJIKOBaJlach B Tpyldax CaMoOro
®. Kenns u ero yueHnkoB. OHa CylIeCTBYeT B
HECKOJbKMX BapuaHTax. OgHaKo BO BCeX Ba-
puaHTax B Hell u300paxaeTcsl, C IIOMOIIbIO
YKCJIOBOIrO MpuMepa U rpaduka, Kak co3aaBa-
€MbI B 3€MJIECINMA BaJIOBOM M YMCTBIM MpPO-
IYKT CTpaHbl oOpallaeTcsl B HaTypajlbHOU U
JNEHEXHOU (popMe MexXIy Tpemsl KjaccaMu 00-
mecTBa, Kotopbie Bbiaessur @, Keno.

TpakTyst «DKOHOMMYECKYIO TaOIUILy» C TOU-
KU 3pEHUSI COBPEMEHHOI HayKM, BOCIIOJIb3Y-
eMcs cioBaMM akanemuka Bacunus CepreeBuua
HemunHoBa Kak pyKOBOJICTBOM K JI€HCTBMIO.
B cBoeit pabote « 9DKOHOMUKO-MaTeMaTUYECKIE
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MeTonbl 1 Moaeaun» oH nutuet: «B XVIII B. Ha
3ape pa3BUTHUSI SKOHOMUYECKOI HayKu... PpaH-
cya KeHs... co3nan «DKOHOMUYECKYIO TaOJIM-
1y», SIBUBLLIYIOCSI TEHUAJbHBIM B3JIETOM YeJlo-
Beueckoil Mbicau. B 1958 r. ucnoaHuioch
200 1eT ¢ MOMEHTa OMyOJIMKOBaHUS ATOW Tab0-
JIULBI, OAHAKO WIEU, 3aJI0KEHHbIE B HEM, He
TOJIbKO HE TIOMEPKJIU, a Ipuodpesu eile 00Jib-
1IYI0 LIEHHOCTh... EC/in oxapakTepu3oBaTh Tad-
muiy @. KeHs B COBpeMEHHBIX 9KOHOMMYEC-
KHX TePMHUHAX, TO €€ MOXHO CUMTaTh MEePBbIM
OITBITOM MaKpPO3KOHOMMUYECKOTO aHajIn3a, B KO-
TOPOM LIEHTPaJIbHOE MECTO 3aHUMAET MOHSATUE
O COBOKYNHOM OOIIIECTBEHHOM NPOIYKTE...
«DKoHomuueckas Tabnuna» Opancya Kens —
9TO MepBasi B UCTOPUM MOJUTUYECKON IKOHO-
MM MaKpO3KOHOMUYECKAs CETKA HATyPaJIbHBIX
(TOBapHBIX) U JEHEXHBIX ITOTOKOB MaTepUaib-
HBIX LIEHHOCTEH. 3aJIOKEHHbIE B HEU ujaeu —
5mo 3apoobiid 6YOYwUX IKOHOMUYECKUX Modenell
(kypcuB Hawl — [lpum. aem. cmamou). B yact-
HOCTH, CO3[1aBasi CXeMy paclIMPEHHOTO BOCIIPO-
u3BoAcTBa, K. Mapkc otnajl 4oKHOE TeHUallb-
Homy TBopeHrIo Ppancya Kens...» [2]. Makpo-
skoHomuueckasi moxaesnb D. KeHs — 310 M-
MOTETUYECKAsH, TOCTPOCHHAS! Ha U3BECTHBIX J10-
MyIIEHUSIX M MOCTYyJIaTax cXeMa BOCIPOU3BOI-
CTBa M oOpallleHHsT OOIIIECTBEHHOIO MPOAYKTa.
OHa nocyXuia OJHOU U3 TJIABHBIX TOUEK OITO-
pbI, ucnojb30BaHHbIX K. MapkcoM B CBOMX
cxeMmax BocmpousBoiacTBa. B muceme P. DH-
rejibCy oT 6 utojig 1863 r. OH BIepBbIE OIUCHI-
BaeT CBOM HCCJIEAOBAHUS B ATOW 00JaCTU U
HaOpachIBaeT YMCIOBOM M IpaUUeCKUid Mpu-
Mep: KaK BO3HMKAET COBOKYITHBIN MPOAYKT U3
3aTpaT MOCTOSIHHOTO KamnuTaja (CbIpbe, TOTUIU-
BO, MallIMHbI), MEPEMEHHOIO Kamnurana (3apr-
Jlata pabouux) v nmpudaBoyHoi ctoumoctu. O6-
pa3oBaHME MPOAYKTa MPOUCXOAUT B ABYX pa3-
JIMYHBIX MOApa3aeaeHUSIX 001LIECTBEHHOTO MTPO-
M3BOJCTBA. TaM, I/e¢ IMPOM3BOASITCS MAaIIMHBbI,
CbIpbe U T.II. (IIepBOE IOoApa3aesieHue), U TaM,
re MPOU3BOAATCS MPEIMEThl MOTPEOICHUS
(BTOpOE MOApA3AEICHUE).

Hackonbko Mapkc ObLT BIOXHOBJIEH MACS-
mMu @. Kens, cBumerenbCcTBYeT TOT (PaKT, UTO
HETNOCPEICTBEHHO 10/l CBOE CXeMOil OH M30-
Opa3ui B MMchbMe «DKOHOMMWYECKYIO TaOIUILY»,
BEepHee, caMylo €€ CYTb.

I'maBHasg mpobGieMa, KOTOpOW 3aHUMAJICS
®. KeHs — 3710, TOBOPSI SI3bIKOM COBPEMEHHOI
HayKu, npobjieMa OCHOBHBIX HAapOAHOXO-
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39MUCTBEHHBIX TIPOMOPLUMA B paclpelesICHUN
YUCTOrO MPOAYKTa, 00ecneyrBalIIUX pa3BU-
THE SKOHOMUKHU. JIocTaTOUHO Ha3BaTh 3Ty IPO-
OsieMy, 4TOOBI TOHSTH €€ KpalHIOW aKTyaslb-
HOCTb M Ba>KHOCTb JIJII COBPEMEHHOCTHU.

CoBpeMeHHasi 5KOHOMUKO-MaTeMaTuiecKast
TpaKTOBKa «DKOHOMUYECKOi1 Tabauib» . Ke-
H3 nipeioxkeHa A. @. IInkuHBIM B psine pa-
oot [3], [4].

Ha ocHOBaHMM MCXOMHBIX AAHHBIX TAOJIM-
ubl ®@. Keno, B [3], [4] monydyeHbl OalaHCOBbIE
YpaBHEHUS pacmlpeneeHUsI YMCTOTO MPOIyKTa
MEXIy TpeMsl KjiaccamMu: 3eMJICAENbLIEB, COO-
CTBEHHUKAMM 3eMJIM U OECIUIOAHBIM KJIACCOM
(pabounx, pemeciaeHHukoB). IIpu 3ToMm, B OT-
JIM4yve OT MepBOMCTOUYHMKA, BapbupoBaiach
MPOIOPLIMS pacIpenesieHns] YMCTOro MPOayK-
Ta MEXIy TPOU3BOAUTEIbHON U HEMPOU3BOIM -
TeJbHOM cepamu moTpebJieHus.

O0603HaYMM YUCTBIN MPOIYKT 6A30BOT0O MEPU-
oJa OOILIECTBEHHOTO MPOM3BOACTBA, paBHbI 600
JmBpam, dyepe3 YUIl, a ero goo, NOCTYMAOLIYIO
B (pOHI HENPOM3BOAUTEBHOIO MOTPEOJICHUS B
nepBoM roay, yepe3d W. Torma UII(1— W) —
BeJIMUYMHA TPOU3BOAUTE]ILHO MOTpedisieMoit
YacTM YMCTOro IPOAYKTa B IMEPBOM roay, a
YITW — Henpou3BOAUTENBbHO MOTpebsiemast
yactb. [IpyHuMas Bo BHUMaHue, YTo W SBIIsI-
€TCsl yIpaBIsIeMbIM MapaMeTPOM MOJACIU M-
HaMMKU OOILIECTBEHHOTO BOCIIPOM3BOJCTBA U
MOXET MPUHUMATh (TEOPETUUYECKM) JII000E 3HAa-
yeHue B mHTepBasie 0 <W<1, A. ®. lllumkuH
Mpeamnosaraj, YTo BO BTOPOM IOy BeJMYMHA
MPOU3BOAUTEBHO TTOTPEOISIEMO YacT 4YMC-
Toro mpoaykra coctaBut UII(1—W)W, a
YIIW(1 —W)) — Henpou3BOAUTEIBLHO MOTPeO-
JisieMasi 4acTh YKMCTOIO I0X0/a BO BTOPOM TOJY.
[Tponomkast mpoliecc MoJaydyeHus: YUCTOro J0-
XOJa M pas3eieHusI €ro Ha TPOM3BOAUTEIbHYIO
U HEMPOU3BOAUTEbHYIO YaCTU BO BPEMEHU 10
0OeCKOHEYHOCTHU, B [3] ObUIM IOJIyYEHBI CICIY-
o1ye (GopMyJibl IJis BIUMCIACHUS CyMMapHO-
ro MNPOU3BOAUTENILHOTO U HEINPOU3BOAUTEb-
HOro (poHJa YUCTOTO 0XOJa:

DoHI TPOU3BOIUTEILHOTO TTOTPEeOIeHUS —

1-W?
— (1)
I—(1-W)W
cI)OH):[ HEIIPOU3BOAUTECIBbHOI'O HOTpe6JIe-
1—(1- W)W
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B [3], [4] na mpumepe naHHbIX D. KeHd ObL1
MPUOJMKEHHO pacCuuTaH ONTUMAaJbHBINA ypo-
BEHb KOJIeOJIoLIecs noau noTpediaeHus W.
OnTtumyM okazajcs paBHbeiM 0,3. Eciu npume-
HUTb TOYHbBIE METOIbI MAaTEMaTUYECKOI0 aHaJIu-
3a TIPUBEAECHHBIX BbIlIE (OPMYJ, TO TOJYyYEH-
HBII pe3yIbTaT MOXHO YTOYHUTH. Jlanee Mbl o-
KakeM, UTO OITUMaIbHOE 3HaueHrne W =2 — /3 ,
To ectb W, = 0,268. KpureprieM ontumaib-
HOCTM CJIYXXUJ KPUTEPU MaKCMMM3AIUU CO-
BOKYIHOTO (hOHJ1a MTPOU3BOAUTEILHOTO MOTPeO-
neHus. B uutupyembIx pacderax ObLT MPUHST
Ttakoil ke, Kak y ®. KeHds, MOCTOSHHBIN ypo-
BEHb Pa3BUTUSI IPOU3BOAUTEIbHBIX CUIT B CEJIb-
CKOXO3SIICTBEHHOM ITIPOM3BOACTBE, a UMEHHO:
eXeroJHble 3aTpaThl KanuTaja B 3eMJeAeIUU
npuHocaT exerogHo 100 % uucToro nmpoayk-
ta. OgHako mpennoyioxkenue o 100 % ypoBHe
MPOU3BOAUTEIbHBIX CUJI B CEJIbCKOXO3SIMCTBEH -
HOM TIPOU3BOJICTBE SIBJISIETCSI YIPOIIEHUEM IO
JIBYM MNpUYMHAM.

Bo-miepBBIX, YpOBeHb MPOM3BOIUTEIBHBIX
CWJI MOBBILLIAETCS C TEYEHUEM BPEMEHU, U MOXK-
HO TIpYU PacLIMPEHHOM BOCHPOM3BOJCTBE IPE/-
roJsiarath 00Jiee BBICOKMI YPOBEHb OTIAUM MpO-
M3BOJCTBEHHBIX BJIOKEHUIA B CEJILCKOE XO3SICTBO.

Bo-BTOpBIX, CENTBCKOXO03SIMCTBEHHOE TTPOMU3-
BOJICTBO SIBJISIETCSI OJHOI M3 CaMbIX PUCKOBaH-
HBIX C(pep YeIOBeUeCKO IesITeIbHOCTU U IO -
BEPKEHO BJIMSIHUIO MEXKTOJOBBIX KOJIeOaHMIA
MPUPOIHBIX YCJIOBUI MPOU3BOACTBA.

B nmanHoii pabote paccMaTrpuBaercsi 0000-
LIEHME 3KOHOMMKO-MaTeMaTUYeCKO MOoJeau
®. KeHs ¢ pa3mMUHBIMUA YPOBHSIMU Pa3BUTHS
MMPOU3BOIUTEIbHBIX CHJI. MBI ITOMNBITAEMCS TIPO-
aHaJIM3MPOBaTh, KaK u3MmeHsercss W, — Benm-
YrHA KOJIEOJIOILIETOCsT OT To/ia K oy Mo 3aKOHY
1-W)—- W ->(10-W)—> W — ... ynipaBisie-
Moro napamerpa — noau YII, uaymei Ha ripo-
MU3BOAUTEIbHOE TOTpebJieHHe B 3aBUCUMOCTU
OT U3MEHEHMST YPOBHSI TTPOU3BOAUTEIbHBIX CUJT
B CEJIbCKOM XO3SIICTBE.

3areM Mbl MpoaHAIU3UPYEM, KaKoBa OyaeT
KpHUBasi pa3BUTHS TTPOU3BOAUTEIBHBIX CHJT MO-
nenapHoro obmecta @. KeHs, ecim mpeamnosno-
KWTh, YTO YPOBEHb Pa3BUTHSI TTPOU3BOAUTEIb-
HBIX CUJI BO3pacTaer.

KpoMe Toro, mHTEpeCHO M3y4UTh MOJIEIb
®. KeHs ¢ TOUKM 3peHHUs yueTa MHTePeCOB pa3-
JIMYHBIX KJIACCOB, YYaCTBYIOLLIMX B MOJEJIN: 3€M-
JIEAEBLEB; MOJIyyaTeJe NPpUPOJIHON PEHTHI —
COOCTBEHHUKOB M OOMEHMBAIOLLIMX HA TIPOAYK-
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ThI 3eMJIEJICINST IPOAYKTHI CBOETO Tpyaa Mpe-
CTaBUTEJIE TPETHETO COCJIOBUS.

YIHOMSHYTBIN BbILIE KPUTEPUNH MAKCUMMU-
3allMM COBOKYITHOTO (pOHIa MPOM3BOAUTEHHO-
ro MOTpeOJIEHUs] O3HAYAET, YTO MPU pacrpee-
JIEHUW YMCTOTO MPOAYKTa 3eMJIeIers IPUOpH-
TET OTAAaH Kjaccy 3emiienesnblieB. Ecim makcu-
MM3UPOBATh COBOKYITHBIN (DOHT HETTPOM3BOAM -
TEJLHOTO IMOTPEOJICHUSI, TO 3TO O3HAYAET, YTO
Mbl MaKCUMM3UPYEM COBOKYITHBIE PECYpPCHI,
HaxojsllIuecs B pacIopsikeHUM Kiacca co0-
CTBEHHMKOB 3eMJIM. MOXHO MOCTaBUTh 3a1auy
MaKCHUMU3AlMK COBOKYITHOTO TPOAYKTa 3€M-
Jieaenavsi, Mojay4yaeMoro B pesysabTaTe oOMeHa
TPETbUM KJIACCOM.

BbiaBuraeMas rurore3a COCTOUT B TOM, YTO
MepBbIe IBa KpUTEpUsT OyayT MPOTHUBOMOIOXK-
HO HAIIPaBJIEHHBIMU, A TPETUN KPUTECPUN HE
COBIAMAET C MEPBbIMU JABYMS JIMIIb YACTUYHO,
TO €CTh €r0 MOXXHO OXapaKTepu30BaTh KaK pa3-
HOHAIIPABJIEHHbI C MEPBBIMU JIBYMSI.

Hakoner, MOXHO IOCTaBUTh KPUTEPUEM
3 HEKTUBHOTO (PYHKUMOHUPOBAHUS MOIEIU
MPOU3BOJCTBA KPUTEPUI MAKCUMU3ALIMU YUC-
TOTO CyMMAapHOTO MPOAYKTa 3eMJIeIeIUS U Hall-
TU ONTUMAJIbHBIE YITpaBJIstolIe mapaMmeTpbl W
B 9ToM ciaydae. CieayeTr TakKe BbISICHUTb, B
KakKoi MpOIOpLUMU YUUTHIBAIOTCS YACTHbIE UH-
Tepechbl OTAEIbHBIX KJIACCOB B MOCJIEIHEM KPU-
TEpUU, HANIPaBJIEHHOM Ha pa3BUTHUE BCEro 00-
LIECTBA B LIEJIOM.

BriBeneMm GanancoBble ypaBHeHMs A. @. Lvi-
KWHa [IJIs1 paccMaTpUBaeMbIx ciaydyaeB. O003Ha-
yuM uepe3 ofi) — KoaPUIUEHT, XapaKTepu-
3YIOLIUI YpOBEHb IMPOU3BOAUTEbHBIX CUJ B
CEJIbCKOM XO3MCTBE B i-M romy. Torma exe-
TOJHbIE 3aTpaThl KamuTajaa B 3eMJIEACIUN MPU-
HocAT exeronHo ofi)- 100 % yuctoro npoayk-
Ta. POCT T€XHOJIOTMYECKOro mporpecca MOXXHO
3a/1aThb 9K30T€HHBIM M 3HIAOTEHHBIM OOpa3oM.
Ecnu 3amaBaTh TEXHOJOTMUYECKMI Tporpecc
9K30T€HHO, TO CJlieayeT 3adaBaTh KO3(puLu-
eHT oi) B BUIE pacTylleil HeKOTOpbIM 00pa-
30oM (yHkimuu BpemeHu f(i). Ho MoxHo npen-
rnoJjiaraTh, 4YTO TEXHOJOTMYECKHUIA TTporpecc 3a-
BUCHUT OT Y€ IOCTUTHYTOTO YPOBHSI TIPOM3BO-
JUTEJIbHBIX CUJI, TO €CTh 3a1aTh KO3(pPUIIUeHT
oi) PHAOreHHBIM 00pa3oM B BUII€ HEKOTOPOI
(yHKIIMM OT TOCTUTHYTOU BEJIMUYMHBI YHUCTOTO
npoaykta. OnHAKO B LEJSAX IMOJYYEHUST TpO-
CTBIX Y 3aKOHYEHHBIX UTOTOBBIX BHIBOJIOB MPE/I-
MOJIOXUM, 4TO KO3(hduUIMeHT ofi) He 3aBu-
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CUT OT HOMepa roja i, TO €CTb PacCMOTPUM
BapUaHT MOCTOSTHHOTO YPOBHSI pa3BUTHUS IPO-
U3BOAUTENBHBIX cu, ofi) =a.

Mcxonss u3 mNpuUHSATBHIX 00O3HAUYEHUIH
YII(1 —W) cocTaBiseT BeJIMYMHY MPOU3BOAU-
TeJIbHO MOTPeOJIIeMOI YaCTh YMCTOTO MPOIYK-
Ta, a YIIW — ero Hempom3BOIUTEILHO ITOTPEO-
JIIEMyl0 4acTb B MCXOAHOM Iiepuone. Jlanee,
(oHI MPOU3BOAUTEILHOIO MOTPEOJCHUST YMC-
TOTO MPOAYKTa OyAeT B MEepPBOM TOAY COCTaB-
Jate YII(1 —W), Bo Bropom — alIl(1 —W)W,
B TpetbeM — a?YIl(1—W)2W, uyerBepTom —
a*yUIl(1 —W)2W? u tak nanee.

CymMmMapHoe BbIpaxkeHue Bcex (hOHIIOB MpPo-
MU3BOAUTEILHOTO MOTPEOJICHUSI PaBHO

YTI((1 - W) + a(l - W)W +
+a2(1- W)W +a’(1- WPW2 + ) =
= YI1(1 - W)((1 +aW) + (1 + aW)(a2(1 - W)W) +
H1+aW)@ (1= W)WY +...+..) =
:qn(11—\;v>(aW+1). 0
—aX(1- W)W

YciaoBueM CXOOMMOCTH CYMMBbI O€CKOHEU-
HOI T€OMETPUYECKOU MPOrpecCUU SBILCTCS
tpeboBanue a’ (1 —W)W< 1. To ectb ynpasisi-
omurii napametp W He MOXET ObITh B HallEM
clyyae MpPOM3BOJIbHBIM UMCJIOM MEXIY HYJIEM
U €AVWHULIEN, a JODKEH YIOBIETBOPSTH YCIO-
Buto (1—W)W<1/a2. HerpynHo mnokasarb, 4TO
JTAHHOE YCJIOBME Bcera BuInmoyiHeHO mpu 0 <a< 2.

AHaJIOTUYHO mosiydaeM (popmyJy il CyM-
MapHOTro (OoHJa HENPOU3BOAUTEIBHOTO IO-
TpeOaeHUs

YW +a(l - W)W +a*(1 - W)W? +
+a'(1-WyW2+..) =
— YTIW((1 +a(l - W) + (1 +a(l — W)@ (1 - W)W) +
+H1+a(l-W)@1I-W)W) +...+..) =

_ gy Wd+al - W)
-2 (1- W)W

OtmeTtuMm, uto ¢dopmyny (1.2) MOXHO TIO-
JiyuuTh 13 Gopmyiibl () 3aMeHOU B (opmyJie
(1.1) mapamerpa W Ha 1—W. DTOT (pakT yKa-
3bIBAET Ha MPOTUBOIIOJIOXHYIO HAaIPaBJIEHHOCTh
KpUTEepUEB MaKCHUMU3aLUKU (HOHIOB MPOU3BO-
OUTEJILHOTO M HETIPOM3BOAUTEIHLHOTIO TOTPeO-
JICHUSI.

CnenoBaTeIbHO, CyMMapHbI YMCTBIN MPO-
JOYKT COCTaBUT

(1.2)
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(A=-W)@W +1) yp W +a-W)) _

1-a’(1- W)W 1-a’(1-W)W
_un (1+2?W(1—W))' (1.3)
1-a’(1- W)W

Exeronno (1—W) 4acTtb (poHIa mpousBo-
JUTENBHOTO MOTPEOJEeHUST peanu3yeTcsl BHYT-
pu KJacca 3emiienesnblieB. CiienoBaTeibHO, CyM-
MapHas 4acTh (hOHAa MTPOU3BOAUTEIBHOIO TO-
TpeOJIeHYsI, HE BBIXOSIIAS 3a MPeaesibl 000poTa
BHYTPM 3eMJIE/ICIBYECKOTrO KJIacca, COCTABUT

A=Wy @W+1)
1—a’(1- W)W

OcraBiiasics yactb (oHIa TTPOU3BOAUTEb-
HOTO MOTPeOJICHUS OOMEHUBAETCSI 3eMJICIEb-
IIaMM Ha MPOAYKUMIO MPOMBILIJIEHHOCTH. DTa
yacTh (QOHIA COCTaBJSIET

g (1= WIW@EW + 1)
1—a’(1- W)W

AHaAJIOTMYHO CyMMapHbIH (POHI Henmpous-
BOJIUTEILHOIO MOTPeOJeHUsI, KOTOPhI MEPBO-
HayvaJIbHO B BUJE PEHTHI MepeaacTcsi COOCTBEH-
HUKaM 3eMJI1, ACJIUTCS Ha ABe yacTu. W-IoJs
aToro ¢oHga OOMEHMBAETCd COOCTBEHHUKAMU
Ha MPOAYKIUIO MPOMBILIJIEHHOCTU, a OCTajlb-
Hasl 4yacTh noTpebiisieTcs: BHYTpU Kjacca. CyMm-
MapHO 3TU JIOJU COCTaBSIT

W2(1+a(l - W))

g 2
1—a(1- W)W
n
gy W - Wz)(l +a(l - W))
1—a’(1- W)W
COOTBETCTBCHHO.

HakoHel, 1011 4ucTOro MpomyKra 3emiie-
nesivs, noTpedJisieMble B MPOMBILILIEHHOCTH,
COCTOSAT M3 JOJM MPOU3BOIUTEIBHOU YacCTH
YUCTOTO MPOMYKTA, MOJYYEHHOU OT KJIACCA 3EM-
JIEIENBLIEB, U IOJU HETPOU3BOAUTEIBHOM Yac-
TU YUCTOrO MPOAYKTA, MOJYYEHHOM OT Kjracca
COOCTBEHHUKOB, TO €CTb

g 1= WW@W +1)
1—a’(1- W)W

W21 +a(l — W))
1—a’(I-W)W
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CocraBuM ypaBHEHUs OajlaHca:
YucThlil MPOAYKT 3eMiieaensl, oTpedaeH-
HBIIl BHYTPU 3EMJIEICIIBbIIEB:
n (1-W)*@aW +1)
1-a’(1-W)W ’
YucTblli NPOAYKT, MOTPEOJEHHBINA BHYTPU
KJacca COOCTBEHHUKOB:
WA -W)(1+a(l-W)) .
1-a’(1- W)W ’
YucTelii TPOAYKT 3eMJeAensI, TOTpeOIeH-
HbIII B TIPOMBIIICHHOCTH:

Il

(L-W)W@W +1)
1-a’(1- W)W
W2 (1 +a(l-W))
1-a2(1-W)W
W( +2aW( - W))
1-a21-W)W

+Y4I1

(1.4)

=4Il

B uTore 4uCTBIII MPOMYKT CEIbCKOXO3SIi-
CTBEHHOTO TIPOM3BOACTBA Pa3NE/sIeTCs MEXIY
TpeMsl KJaccaMu B CJIEAYIOLIEH TPOIOPLIMK:

qpp (L 2aW A - W)) _

1—a’(1- W)W
_qH(I—W) @aW +1)
1—a’(1- W)W
. W(11— w2)(1 +a(l—W)) s
—al(l- W)W
g WA+ 2aW (- W)
1—a’(1- W)W

OTtMeTuM, 4TO NMpU a=1 YKUCTBI cyMmap-
HBII MPOAYKT paBeH yABOEHHOMY (DOHAY Tpo-
WU3BOJUTEJBHOIO IMOTPeOJIeHUSI TOJBKO MpU
W=1/2.

[Tonoxum, 4To MPOAYKT, BbIpabaTbIBA€MbIii
B MPOMBIILIEHHOCTU (TPETHUM KJIACCOM), pac-
MpeAeNsieTcss B TE€X X€ MPOMOpPLMsIX, B KaKUX
pacripenensieTCs CeJIbCKOXO3SMCTBEHHBIN TPO-
JOYKT MEPBbIMU JABYMS KJaccamMu. DTO 3HAYMT,
yto W-4acTh MpoaykTa UAeT Ha OOMEeH C Tep-
BbIMU ABYyMsI Kiaccamu, a (1—W)-uacth mno-
TPeOJISIETCS BHYTPM TPEThEro Kiacca. YUUThI-
Basi ¢opmyny (1.4), momyyaeM, 4TO MPOMBILI-
JIEHHBIA TTPOAYKT, MOTPEOJICHHBII BHYTPU Tpe-
TBErO KJIacCa, COCTABJSIET BEJIUUUHY
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ypp (L= W) +2aW (1 - W))
a2 (1-W)W

A B 11€JIOM, CyMMapHbIil TTPOM3BEACHHbBIN B
MPOMBILIJIEHHOCTH TPOAYKT JOJDKEH OBbITh pa-
BEH YUCTOMY CYMMAapHOMY IPOAYKTY B CEJlb-
CKOM XO3SIICTBE, TO €CTh PaBeH

qH(1+2aW(1 W)
1—a’1- W)W

Takum o0Opa3zoM, cyMMapHbIi IPOU3BEACH-
HBII MPOAYKT MozesibHoro obiiectsa @. Kens
paBeH yABOCHHOMY YMCTOMY MHPOAYKTY CEJib-
CKOXO3SIICTBEHHOTO TIPOU3BOACTBA

(I+2aW(1 -W))
1-a’1-W)W

Hcnonn3ys cpeacTBa MaTeMaTUYECKOTO aHa-
nm3a PyHKLUKA, TOaydYuM (OopMyy IJisl pacue-
Ta ONTUMAJbHOrO 3HaueHUsT mapameTrpa W,
MaKCUMM3UPYIOIIET0 CyMMAapHBIil (POHI TIpo-
MU3BOAUTEILHOTO MoTpedneHus. Omyckas Tpe-
0o0pa3oBaHus, UMeEeM

2411

l+a-va+2
W, =———. (1.6)
a
IIpn sTOM 3HAaueHun W, MaKCUMaJIbHbIN

CyMMapHbIi1 (DOH]T TPOU3BOAUTEILHOTO MOTPEO-
JIEHUsI paBeH

2UYII(va+2-1)2+a—-a+2)
I-(Wa+2-D(1+a-a+2)

B wactHoctu, npu a=1 n YI1=600 moay4ya-

:1+1—1\/1+2 _2_f3

(1.7)

eM W

onTt

3, a cymmap-

HbIA (POHI MPOU3BOAUTEIBHOIO TOTPEOIECHUS

2><600><(\/_ DG-43) _
1-(3-1D2-3)

pPOB, TPU 3TOM YMCTBIA CyMMapHbIiA MPOAYKT,
paccuuTaHHblii o dopmyne (1.3), cocTaBui
1039 nuBpoB.

AHamm3 dopmyisbl (1.6) TMOKa3bIBaeT, 4TO
W, BO3pacTaeT ¢ BO3pacTaHMEM IapameTpa
YPOBHS NMPOU3BOAUTEBHBIX CUJ 4.

ITpuBeaem TabMIly ONTUMATBHBIX 3HAYEHU A
W1 . g uHTepBaia 3HayeHuit ae [0,7 -2),
COOTBETCTBYIOLIMX ONTUMAJIbHBIM 3HAUCHUSIM
W,.. cymmapHoro (GoHAa MPOU3BOLUTEILHOIO

notpebnennss COIIIT (pecypcoB 3emienenb-

=692,82 nuB-

BECTHHUK BI'Y, Cepus DKOHOMUKA U YITPABJIEHUE, 2004, Ne 1



SKOHOMUKO-MATEMATUYECKWE METO/bI

1IeB), a TakXXe IMPUBEAEM COOTBETCTBYIOIIME
3HAQUEHMUSI CyMMapHOro (oHaa HEINpOU3BOAU-
teabHOro rorpedaeHuss COHIT (pecypcoB cob-
CTBEHHUKOB), CYMMapHOro hoHaa norpedaeHus
MPOIYKTOB 3emiienenns Tpetbu Kitaccom (CIII13)
U yucTtoro cymmapHoro npoaykra CYIL.

[lepeiinem K pacyeTy ONTUMAJIbHBIX 3HAUE-
Huit W2 mapamerpa W 111 Kputepust Mak-
CUMM3AlMU CyMMapHOTro (hoHAa HENpOU3BOIM-
tenpHOro norpednaeHus COHIT (pecypcoB cob-
CTBEHHUKOB). /1JI1 3TOro 3aMeTuM, 4To (hopMyiIy
(1.2) MmoxHO nosryuutsb U3 ¢opmyisl (1.1) 3ame-
Hoil B ¢dopmyne (1.1) mapamerpa W Ha 1—W.
DTOoT (paKT yKas3biBaeT, BO-MEPBBIX, UTO
W2...=1-WI_ ., aBo-BTOPbIX, YTO KPUTEPUU
MakKcuMu3auuu (pOHIOB MPOU3BOAUTEIBHOTO
MOTpeOJICHUST Y HEITPOU3BOAUTEIHLHOTO TTOTPEO-
JICHUSI TIPOTUBOIOJIOXHO HaIpaBJIeHBI.

Hrak, nmeem
W2OHT = 1 - WlOHT =

l+a-va+2 +a+2-1

a a
WM HTEpECHO OTMETUTDH, YTO npomMuEoOpexus
Mexcly Kpumepusmu C2Aaxcuearomess no mepe

pocma ypo6Hs npou3eo0umevHuix Cud.
[lepeiigeM K MOJYyYEHUIO ONTUMAJIbHbIX
NPONOPLMIA pacnpele/ieHusl ¢ TOYKU 3PEHHUs
TPETHLETO KPUTEPUS — CYMMapHOTo (poHzIa 1o-
TpeOJIeHUs MTPOAYKTOB 3eMJIeIeNIUs TPETbUM

=1

Tabmuna 1
PacueTr OCHOBHBIX TIPOITOPLIMIA
pacripeaeicHUsl YMCTOro IPOAyKTa
zemiuenenus npu mMakcumumsauun COIIIT
IS Pa3IMYHBIX YPOBHEM
MPOU3BOJAUTEIbHBLIX CUJ MOJEIbHOI'O
oomectBa ®. Kenns

knaccom (CIIII3). IIpumeHssa cpeacrBa mare-
MaTMYECKOro aHajiu3a K IMOUCKY 3KCTpeMasib-
HbIX 3HauyeHui pynkuuu CIII3 (popmy-
Ja (1.4)), nmpuxonum K BBIBOLY, UTO CyMMAapHbIi
(bonn morpebieHUS TMPOAYKTOB 3eMIIEACTUS
TPETbU KJIACCOM BO3pAcTaeT IpU BO3pacTaHUU
napamerpa K=(1—W)W npu moboM ypoBHe
Pa3BUTUSL MPOU3BOAUTENIBHBIX cul a, 0 <a<2.
Yutem, uto Mmakcumym K =1/4 nocturaercst npu
W=1/2. CanenosarensHo, W3 =1/2 npu
J1000M YpPOBHE Pa3BUTHUsSI MPOU3BOIUTEIbHBIX
cur a, 0<a<2.

Hakonel, ucnonb3ysi cpencrBa MaTeMaTH-
YECKOro aHajiu3a, M3y4yuM MOBEACHUE YMCTOM
cymMapHoii npoaykuuu (popmyina (1.3)). Ipu-
XOIUMM K BBIBOAY, UTO UYMCTBI CyMMapHBbIi
MPOAYKT 3eMJIeAers BO3pacTaeT Mpu Bo3pac-
taHuu napamerpa K=(1—W)W nopu mobom
YPOBHE Pa3BUTHUS MPOU3BOAUTEIbHBIX CUII a,
0<a<2. YuurniBasi, uto MakcumyM K moctu-
raetcs nipy W=1/2. Ilonyyaem, 4to B Moje-
JIV ONITUMAJIBHBIN MMapaMeTp, TIpu KOTOPOM CyM-
MapHoe 0J1arococTosiHMe Bcero oOlLecTBA Mak-
CUMaJIbHO, PABEH IMapaMeTpy pacIpeaeIeHMsI
YUCTOro IMpoiaykTa, BeiopaHHoro eiie P. KeHs.

[TonBoast utoru uccaenoBaHuii, MOKHO CKa-
3aTh, YTO TOATBEPAMIACH TIEPBOHAYAIbHAS TU-
rnore3a O MPOTUBOIOJOXHOW HaMpaBJIeHHOCTU
KPUTEPHEB pacmlpeneeHUsI YMCTOrO MPOAYyKTa
CEJILCKOTO XO31CTBA, MAKCUMU3UPYIOIIUX CyM-

Tabnuna 2
PacueT OCHOBHBIX IIPOITOPIIMIA
pacnpeneieHuss YMCTOro IpoayKTa
semuenenus npu mMakcumuzanuu COHII
IUTST Pas3IMYHBIX YPOBHEU
MPOU3BOAUTEIbHBIX CUJI MOJAEIbHOIO
oomectBa ®D. Kenon

a W1 __ | COIIIl | CPHIT| CHIT | CIII3 a W2 | COIIIl | COHIT| CYIT | CIII3
0,7 0,081 605 83 688 56 0,7 0,919 83 605 688 632
0,8 0,158 622 173 795 126 0,8 0,842 173 622 795 670
0,9 0,219 651 260 911 199 0,9 0,781 260 651 911 711

1 0,268 693 346 1039 279 1 0,732 346 693 1039 761
1,1 0,308 749 439 1188 366 1,1 0,692 439 749 1188 822
1,2 0,343 824 545 1369 469 1,2 0,657 545 824 1369 899
1,3 0,372 924 670 1594 593 1,3 0,628 670 924 1594 1001
1,4 0,397 1060 828 1888 750 1,4 0,603 828 1060 1888 1139
1,5 0,419 1255 1040 2295 962 1,5 0,581 1040 1255 2295 1334
1,6 0,439 1551 1353 2904 1275 1,6 0,561 1353 1551 2904 1629
1,7 0,457 2047 1864 3911 1787 1,7 0,543 1864 2047 3911 880
1,8 0,473 3043 2875 5918 2799 1,8 0,527 2875 3043 5918 3119
1,9 0,487 6040 5881 11921 | 5806 1,9 0,513 5881 6040 | 11921 | 6116
1,99 [0,49874 | 60038 | 59886 | 119924 | 59811 1,99 10,50126| 59886 | 60038 | 119924 | 60113
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Tabnuna 3
PacyeT OCHOBHBIX MPOIOPLMUIA
pacrpenejeHus YUCTOro IMpoayKTa
zemiieaenaus npu Makcumuzauuu CYII
u onHoBpemeHHo CIIII3 mist pasnauuHbIX
YPOBHEN TIPOU3BOAUTEIBHBIX CHJI
MozaeabpHoro obmectBa P. Kens

a W, | COMNM|COHI| CYUIl | C3
0,7 0,5 | 461,5 | 4615 | 923 | 461,5
0,8 0,5 | 500 | 500 | 1000 | 500
0,9 0,5 | 545,5 | 545,5 | 1091 | 545,5

I 0,5 | 600 | 600 | 1200 | 600
1,1 0,5 | 667 | 667 | 1334 | 667
12 | 05 | 750 | 750 | 1500 | 750
1,3 | 05 | 87 | 87 | 1714 | 857
14 | 05 | 1000 | 1000 | 2000 | 1000
1,5 | 05 | 1200 [ 1200 | 2400 | 1200
1,6 | 05 | 1500 | 1500 | 3000 | 1500
1,7 | 05 | 2000 | 2000 | 4000 | 2000
1,8 | 05 | 3000 | 3000 | 6000 | 3000
1,9 | 05 | 6000 | 6000 | 12000 | 6000
1,99 | 0,5 | 60000 | 60000 | 120000 | 60000

MapHbIe (POHIBI TPOM3BOAUTEIHLHOTO U HEIPO-
WU3BOAMUTEIBbHOTO MoTpedaeHust. C pocToM ypoB-
HSI TIPOM3BOIUTESBHBIX CHJI OCTPOTA MPOTUBO-
peunii Mo KpUTEPUSIM CIIaXKMBaeTCs, 3HAUCHUS
ONTUMAJBHOTO IMapaMeTpa pachpeacieHUs
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conmxawTcs: u crpeMsatcss K 1/2. Okasanoch
Takke, YTo MakcuMm3zalus (oHaa mnorpediie-
HUSI CEJIbCKOXO3SMCTBEHHBIX MPOIYKTOB TpeE-
TBUM COCJIOBMEM Ha YCJIOBUSIX OOMEHa Ha Ipo-
WU3BOJMMBbIEC TPETBUM COCJTIOBUEM MPOMBIIIUICH-
HbIE€ TOBaphbl COBMAJAET MO HAMPABJIEHHOCTU C
KpUTEPHUEM MaKCUMM3allMM YHUCTOTO CyMMap-
HOT'O COBOKYITHOT'O MPOAYKTa CEIbCKOTO X03s1i1-
CTBa U KpUTEpPUEM MAKCUMM3ALMM CYMMapHO-
TO COBOKYITHOTO o011iero npoaykra. [lepsbie nBa
KPUTEPHS COMIACYIOTCS CO BCEOOIIMMU KPUTE-
pUSIMUA ONTUMU3ALUM JUIIb YACTUYHO, TO €CTh
BCEOOIIME KPUTEPUU C MEPBBIMU NIBYMSI KpU-
TEPUSIMU SIBJISIIOTCS] pa3HOHAMPAaBJICHHBIMU (HO
HE MPOTUBOIIOJOXHO HAMpPaBJIEHHBIMU).
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