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MOOENUPOBAHUE PA3BUTUA PETMOHANIbHbIX CUCTEM CENIbCKOTO
X0349MCTBA PECNYBIMKU MOPLOBUS'

B cmamve ma ocnose cucmemmo2o nooxoda paccmampueéaemcs: pazeumue pecUOHAIbHbIX CUCTeM
cenbckoeo xossaticmea (Ha npumepe Pecnyonuxu Mopoosus). Ilpeonoscena opusunaibras Memoouxa mo-
0enUPoBaAHUs C UCNONL30BAHUEM MOOEPHUSUPOBAHHO20 MEMOOd CIMPYKMYPHOLL U RApAMempuieckol udeH-
muguxayuu umumayuonnou moodenu. Ilpugedena cmpykmyphas cxema mMooeiu, 000CHOBAHHO 8KIIOYEHUe
8 ee cOCag COOMBEMCMBYIOWUX KOMINOHEHMOG: 3aMpam MamepuaibHbIX CPeOCma u mpyoa, azpoKiuma-
mu4ecKkux ycioeutl, noxazamesnell Nno48eHHO20 NI000POOUs, CIMPYKMYPbl 3eMelbHOU NA0WaAoU U UCNONb-
308aHUsL 0bpabamvisaemvix 3emenv. Buisgnenvl koapguyuenmol 3HauumMocmu (8A*CHOCMU) OMOETbHbIX
napamempos, GIUsIOWUX Ha Yeregyio YHKYUIO pecUOHATbHbIX CUCTeM CelbCKo2o Xosaucmaa. Tlokazanvl
apeanvl ¢ pa3tudHOU IKOHOMUYECKOU IPPEeKMUBHOCTBIO RAXOMHBIX Y2OOUll U CKPLIMbL PAKMOpbl, ON-
peoensiowue smu pazwdus. Paspabomana mamemamuueckas uUMUmMayuoOHHAs MOOeb, NO38OAAIOUASL
OYeHUMb CMeNneHb GIUSHUSL MEPPUMOPUATLHOL CIPYKIYPbL CETbCKO20 XO3AUCMEA U COYUATLHO-IKOHO-
MUdeckux (paxmopog Ha 3PexmusHocmy PECUOHATbHBIX CUCEM CETbCKO20 XO35UCEA U ONpedenums
PaznuyHble GAPUAHMBL UX YCHOUYUB020 PA3BUMUSL HA OCHOBE 8bIOPAHHO20 KpUMepus YCmoudueoCcmu 3Ko-

HOMUYECKOU 3¢hhekmusrnocmu.

KnioueBble cmoBa: perroHaIbHble CUCTEMBI CENTbCKOTO X034A1CTBA, MOJE/IMPOBaHNeE, METO, CLieHapuil, MMMTa-
IIIOHHAsI MOJie/Ib, TTapaMeTPUIecKast U CTPYKTYpHas UieHTUUKAIS

HccnenoBanue TeppuUTOPHATBHBIX TPOOIIEM pa3-
BUTHUS CEJIbCKONH MECTHOCTH TpeOyeT pa3paboTKu
KOMIUIEKCHOTO TOAXO0/la, OCHOBAHHOIO Ha IMpUMe-
HEHUHM SKOHOMHUYECKHX, MaTeMaTHUKO-CTaTUCTHYCC-
KUX, KapTOrpapuuecKuX U APYTHX METONOB. Takoi
MOIXOJ] TO3BOJISIET COMPSXKEHO PEIIaTh COLMAIBHO-
SKOHOMHUYECKHE ¢ OJKOJIOTHMUYECKHUE TPOOIEMBI
CEJIbCKOIl MECTHOCTH B IIEJIIX HauOosiee IOJIHOIO
WCIIOIb30BAHUS MPUPOAHOTO MOTEHIMANA U COLH-
aJIbHO-D)KOHOMHMUYECKHUX TPEANOCHUIOK Pa3BUTHUA
CEIIBCKOXO3SMCTBEHHBIX CHCTEM.

OpauM 13 HanOojiee MEePCIEKTUBHBIX METOIOB
UCCIIEIOBAaHUSA PETMOHANBHBIX CHUCTEM M IpOLEC-
COB, MPOTEKAIOIIUX B HHUX, SIBIAETCS UMUTALMOH-
HO€ MojelupoBaHue. MMUTallMOHHOE MOJEIUpO-
BaHHUE MPEJCTABIACT CO00M (hopMalIN3alIUIO IMITH-
pUYECKHUX 3HAHUK O paccMaTpUBaeMOM OOBEKTE C
WCIIOIb30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
texunonoruii [3]. Ilog WMMHTAIMOHHON MOJICIBIO

! Boimonueno mpu moppepxke PO®U (mpoext Nell-06-

00177-a).

MMOHUMAETCSI MOJIENb, BOCIPOM3BOJSAILIAA TPOIECC
(DYHKIIMOHUPOBAHHUS CUCTEM B MPOCTPAHCTBE B
OTIPEJICIICHHBIE MOMEHT BPEMEHH ITyTEeM OTOOpa-
JKEHHUSI AJIEMEHTAPHBIX ABJICHUI U TIPOLIECCOB C CO-
XpaHEHUEM UX JIOTUYECKOU CTPYKTYpPhI U MOCIIEN0-
BaTEIIBHOCTU. DTO TIO3BOJISCT, HCTIOIB3YS UCXOTHBIC
JIaHHbIE O CTPYKTYPE Y TNIaBHBIX CBOMCTBAX CUCTEM,
MOJIyYUTh CBEJEHUS O B3aUMOCBA3SAX MEXIY HX
OCHOBHBIMH KOMITOHEHTaMH M BBIIBUTH MEXaHU3M
(hopMupoBaHUs YCTOHYHUBOTO Pa3BUTHSI.
BoIpIMHCTBO MMHUTAIIMOHHBIX MOJEJIEH IT0CT-
POEHO MO THUIY «YEPHOTO SIIIMKa», KOTAa UMEeTCs
ONpPENENICHHBIM BXOJl B HEr0, OMUCHIBAEMBIH IK30-
TeHHBIMH TIEPEMEHHBIMHU (KOTOPHIE BOSHUKAIOT BHE
CHUCTEMBI TI0]T BO3JICHCTBUEM BHEITHUX MPHUYWH), U
BBIXO]T (OTIMCHIBACTCS BBIXOAHBIMU TIEPEMEHHBIMHU),
KOTOPBIN XapaKTEepU3yeT pe3yJbTaT IACUCTBUS CHUC-
TeMbl. IMUTalMOHHBIE SKCHEPUMEHTHI COCTOST U3
MHOTOKPaTHBIX Pacy€ToB M0 3aIaHHOW MOAENH MPU
M3MEHEHUH BXOJIHBIX NTApaMETPOB U MPEANOIAratoT
LeJICHAIIPABIICHHbIA TMOWUCK ONTHUMAaJIbHBIX pellle-
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HUI, B 9aCTHOCTH KAaCAIOIIUXCS PallOHAIbHOCTH
(YHKIIMOHUPOBAHUS U PA3BUTHSI CUCTEM.

BaxXHBIM BOIPOCOM MOJICIIMPOBAHUS SIBIISETCS
pa3zpaboTka M 00OCHOBaHHE KpUTEPHUS YCTOWYH-
BOCTH PETHOHAJILHBIX CHCTEM CEITHCKOTO XO3SIHCTRA.
[IprMeHHTENBEHO K CEbCKOMY XO3SHCTBY pa3pado-
TaHa KOHIICTIUS YCTOWYHBOTO (TIOIEPKUBAEMOTO)
CeNbCKOro xo3siicTBa (sustainable agriculture) [S].
B cooTBercTBUU ¢ HEl NOJ yCTOMYUBOCTBIO CEIlb-
CKOTO XO3AHCTBA cIeqyeT OHHUMAaTh CIIOCOOHOCTD
COXPaHATh CBOE COCTOSIHUE, OCHOBHBIC CBOWCTBa
W B3aMMOCBSI3M TIPW BHEIIHEM BO3JICHCTBUU B Te-
YeHHE HEKOTOPOTO BPEMEHH, T. €. MOAJICPKUBAThH
HEOOXOIMMOe THUHAMUYECKOe paBHOBecHe. B sko-
HOMHKE B Ka4€CTBE TAKOTO TTOKA3aTeN st MOXKET OBIThH
HCTIOJIb30BaH Hanboiee 00K MmoKa3aTelb SKOHO-
Mu4eckord 3()(HEeKTUBHOCTH — OTHOIIECHHUE CTOU-
MOCTH BJIOBOM MPOAYKIMH K 3aTparam >KUBOTO H
oBemecTBieHHoro Tpyaa (OBI) [4]:

BII
==
C+0C
rne BII — crommMocTh BaJIOBOM MPOIYKIIHH,

MIPOM3BECHHON CElIbCKOXO3SHCTBEHHBIM IIpeJ-
MpHUATHEM 3a aHaIM3upyemblid nepuof (roxn); C —
TeKyIlMe MPOU3BOACTBEHHBIE 3aTparhl (Ha 3JIEKT-
POSHEPTHIO, TOIUTUBO, MHHEpajbHBIC yIOOpeHUs,
3apaboTHyto miary u ap.); OC — cpeaHerozoBas
CTOMMOCTH OCHOBHBIX IIPOM3BOJICTBEHHBIX CPE/ICTB.

Hamu paspaborana maremarndeckass UMUTAIIH-
OHHAasi MOJENb, IMO3BOJSIONIAs OIEHUTh CTENEHb
BIMSIHUA TEPPUTOPUANBHON CTPYKTYPHI CEIBCKOTO
XO03SIMCTBA U COIMATbHO-IKOHOMHUECKUX (haKTOPOB
Ha 3(PPEKTUBHOCTh PETUOHANBHBIX CHCTEM CEllb-
CKOTO XO34HCTBa, OMpPENEeNINTh pa3INYHbIe Bapu-
AHTBHI UX YCTOIUMBOTO pa3BUTHUS Ha OCHOBE BHIOpaH-
HOT'O KpUTEpUSI yCTOMYMBOCTH — 3KOHOMHUYECKOMN
s dexruBHOCTH. [IpHHATHIN B JaHHON paboTe mox-
X0z 6a3zupyeTcst Ha METOIOJIOTUH CUCTEMHOTO aHa-
Jn3a. PernoHabHasi CUCTEMA CEJIbCKOTO XO3sMCTBa
paccMmarpuBaeTcs Kak MHOXKECTBO HETOXKJECTBEH-
HBIX 3JeMeHTOB (moxcucteMm). Llens ¢yHKUMOHU-
pPOBaHUS CHUCTEMBI JIOOOTO YPOBHS TaKKE MOXKET
OBITH pa3elieHa Ha TMOALETH (3a7adu), ITOCTHKE-
HUE KOTOPBIX BO3JaraeTcsi Ha COOTBETCTBYIOIINE
3NIEMEHTHI TIofIcUcTeM. Bee moamenu MoryT ObITh
KOJTMYE€CTBEHHO OIIEHEHbI (M3MEpEHBI) 10 CTEeTeHU
WX 3HAYMMOCTH JJIS1 TOCTHKEHUS 00IIeH 11eNu crc-
TeMbl. YTOOBI UMETh BO3MOKHOCTh KOJTMYECTBEHHO
OXapaKTepr30BaTh CHCTEMY, MapaMeTpbl CHUCTEMBbI
JOJDKHBI OBITH MPECTABIEHBI B BUJE JUCKPETHOTO
CUETHOTO MHOXKECTBA.
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B coorBercTBUM C 3TUM B MOJENb BKJIIOYEHBI
CIIEIYIOINE CTPYKTYypHBIEC OJIOKH:

— 3aTpaThl MaTepHaJbHBIX CPEACTB H TpyaAa
(3arparsl Ha MHHEpaJbHbIC YNOOPEHUS, CEIbCKO-
XO3HCTBEHHYIO TEXHHUKY, JIEKTPOIHEPTHIO U TOTI-
JIMBO, 3aTpaThl pyvyHOTO TpyAa U Ap.);

— arpoKJIMMaTH4YeCKHUe YCIOBHS (CyMMa aKTHB-
HBIX TeMmmeparyp, Ko3Q(UIMEeHT YBIaKHEHUS, KO-
3G PHUINEHT KOHTHHEHTAJIBHOCTH);

— MOYBEHHOE MIOA0POANE (KUCIOTHOCTD MOUB,
cofiepKaHWE JJIEMEHTOB THTAaHHSA pAcTeHUH B
M0YBE, COJEPKAHNE T'yMyca B TaXOTHOM CJIOE);

— OpraHu3alys CeJbCKOX035ICTBEHHOU Teppu-
TOpUH (CTPYKTYpa 3eMeIbHON TUIOIAIN);

— WUCIONIb30BaHUE 00pabaThIBaeMbIX 3eMEllb
(monms OTHENBHBIX TPYII CEIHCKOXO3SIMCTBEHHBIX
KyJABTYp B IUTOIIAH MAITHH).

B uMuTanmoHHO# MOAEIHM OIIEHWBAJIOCHh BIIHS-
HHUE BCEX 3THX MapaMeTpoB (KpoMe arpoKIMMaTh-
YECKUX PeCypCcOB KaK HEPEryIUpyeMbIX) Ha HIKOHO-
MHUYECKYI0 S(QEKTHBHOCTD CEIIbCKOXO3IHCTBEH-
HOTO MTPOU3BOJICTBA.

Bce maHHBIE TpUBEIEHBI O KPYMHBIM CENb-
CKOXO3SIICTBEHHBIM TIpeANpHUATHIM PecrmyOmuku
Mopnosus Ha 2008 1.

Bonpmrast pasmepHOCTh M BapuaOEIbHOCTh FHC-
XONIHBIX MAHHBIX HE JaeT BO3MOXXKHOCTH TpPH TOC-
TPOGHHWU MOJENIM HCIOIb30BaTh TPATUIMOHHBIE
METOAB! 3KOHOMHKO-MAaTEMaTHYECKOTO MOJIEIHPO-
BaHus. [loaToMy OBUT pa3paboTaH OpPUTHHATLHBIN
MaTeMaTHYeCKUid ammapat, MpeacTaBISIOMUN Cco-
060l MOAEpHHU3AIMI0 METo/a CTPYKTYpHOH M Tma-
paMeTpuYecKod HIACHTU(GUKANNA HMHUTAIMOHHON
mozenu [2].

CrpykTypHasi HICHTU(HUKALUS TPEACTABISET
oTpenierieHne CTPYKTYphl U (OPMHUPOBAaHUE CHCTE-
MOJIOTHYECKOTO MPHUHIHUIA OCYIIECTBUMOCTH MO-
nenu. OHa BKJTIOYAeT MpoIelypy €€ arperupoBaHus
MOJIEIM Ha OCHOBE ydeTa TOJBKO CaMbIX CYIIECT-
BEHHBIX CBOWCTB PETHOHAJBHBIX CHCTEM CENIbCKOTO
X034HCTBa, 00YCIOBIMBAIOIINX MX YCTOWYHBOCTB.
B npornecce cTpyKTypHOI HACHTH(QHUKALIUHN ONpe/ie-
JIIeTCSs] COBOKYITHOCTh COCTAaBHBIX YacTe MOAEIH U
CBSI3€H MEXKIy HUMH, a TaKKe BHIOMPAETCS MHUHU-
MaJbHO HEOOXOJMMasi COBOKYITHOCTh €€ IapameT-
poB. Llenmplo mapamerpuyecKoil HICHTU(DHUKALNU
SIBIISIETCS] KOJTMYECTBEHHOE OTIpeJieIeHre 3HaYeHU I
MapaMeTpoB arperupoBaHHON MOJEIM Ha OCHOBE
COTIOCTaBJIEHUS SKCIIEPUMEHTAIbHBIX TAHHBIX C Ha-
OmMIonaeMBIMU  XapaKTePUCTHKAMH PETHOHATBHBIX
CHCTEM CEJbCKOTO XO3SHMCTBA MPU PA3IUYHBIX HX
COCTOSIHUSAX.
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[ponenypa mnapamerpudeckod HAECHTH(HKA-
LM UMHUTALMOHHON MOJENH B HACTOAIIEEe BpeMs
METOZIONIOTUYECKH HEeIOCTaToOyHO pa3paboTaHa, U
MBI TIpeJIaraeM MeTOJ KOHILIETITYaJIbHOTO MOJIEIH-
pOBaHUs, OCHOBAaHHBIN Ha COBMEIIEHUHU MPOIENyp
COTIOCTABJIEHUS JAHHBIX MMHTALHUU U HMCXOTHBIX
0a3 naHHBIX. B KauecTBe 3HAYCHMI COBOKYITHOCTH
MapaMeTpoB MOJEJH, OMHCHIBAIOIIMX Ka)XJ0e U3
MHOXECTB COCTOSIHUSI OOBEKTa MOJEIMPOBAHUS,
oTpenesieMbIX pe3ylbTaTaMHi HaTyPHBIX JKCIepH-
MEHTOB, IPUHUMAIOTCA T€, IPH KOTOPBIX 3HAYECHUS
MO/JIEIBHBIX XapaKTePUCTHK PErHOHAIBHBIX CHCTEM
CEJIbCKOTO X034HCTBA COBMAJAIOT (C ONMpeAeTIeHHOM
TOYHOCTBIO) C peabHBIMHU 3HAUEHUSIMH TeX K€ Xa-
pakTepucTuK 00BeKTa MoaeHpoBaHus. Takoil mon-
X0l K MICHTU(UKAINK TapaMeTpPOB MOJENIU CBO-
IIATCSL K «TIEpecueTy» HaOMI0IaeMbIX B PETHOHAIb-
HBIX CHCTEMax HapOJHOIO XO3sCTBa 3HAYEHUI
XapaKTEepUCTUK OOBEKTa B 3HAYCHHS MapaMeTpoB
MOJIENH, OTOOPaKAIOUINX PA3JIMYHBIE COCTOSHUS
YCTONYNBOCTH 3THUX CHUCTEM.

Ha nHauanbHOM 3Tame omnpeaeneHbl koA Hy-
€HTHl 3HAYMMOCTh Ka)kJIOTo ToKaszarens (B 3aBU-
CHUMOCTHU OT UX BIIUSHHS Ha COBOKYITHYIO YpOXKaid-
HOCTh). Ha oCHOBe cTaTHCTHUYECKOro aHaiaMu3a U3
oOmiero Habopa TMEepBUYHBIX IMAapaMeTPOB OIIEHU-
BaeMbIX MoficucTeM (hopMUpyeTCs MaTpHIla HCXOI-
HBIX JaHHBIX (J, KOTOpasi UCIONb3yeTCs A HaX0XK-
JICHUS1 BECOBBIX KO(OUIMEHTOB (KOA(PPHUINEHTOB
BaXHOCTH ) KOKJIOTO IMapamMerpa.

(O TR PR o8
Q: QZI Q22 """ Q2n , (1)

le QZm """ an
e m — HOMEp OIICHMBAeMOTO IapaMmerpa
(m=1, 2, ...); n — KOJIMYECTBO TEPPHUTOPHU-
anpHBIX equHUI (n = 1 ), O, — Benu4YuHaA

m-TO TapameTpa n-d TePPUTOPUATBHON EIMHUIIBI.
[epBoHaUaNTEHO NPUHUMAETCS, YTO BCE ITAPAMETPHI
PaBHO3HAYHBI, a KOA(OUIMEHTH HX BaXXHOCTH
K“)_VES(j) PaBHBI BEJINUMHAM K”)_VES(/.)= 1+ UUm.
Ucxonss m3 momydeHHBIX KO3()(UIMEHTOB Bax-
HOCTH IIapaMeTPOB, ONpeAeiseTcs nepBoe npuou-
XeHue 9QPEKTHBHOCTU TIOICUCTEMBI:

0" =1/my X, (2)
j=1

Hcnonb3ys moMydeHHOE IepBOe IMpUOIHAKe-
HHE, BBIUUCISETCS CpeJHEee 3HauYeHHE IepPBOTO
NPUOTHKCHUS

3)

Bennuuna coBnasenus napaMeTpuueckon naeH-
TU(QUKAIUN UCXOTHBIX JAHHBIX U U3MEHEHHBIX Xa-
PaKTePUCTHUK PETHOHAIBHO CHCTEMBI CEIIbCKOTO
XO3SHCTBA OLIEHUBAETCS 110 BEIMYMHE MTOI00Ms, KO-
TOpasi BEIYUCIIAETCS 10 hopMylie:

(O]
R =1— 1/n2 9

_Q<2> “4)
C yuurom ¢opmynsl (4) BBIYUCIAETCS BTO-
poe mnpuOIKEeHHE KOIPPUIIMEHTOB BaXHOCTHU
apaMeTpoB:
m
(2) —_p® M
K™ _VES =R, /ZR/‘ : ()
Jj—1
3aTeM BBIYHCISETCS BTOPOE MPHOIMKEHHE I10-
JIE3HOCTH MapaMeTPOB:

0P =K" _VES,X,. (6)

[lanee paccunThiBaeTCs BTOpOE NpUOIMKEHHE
3¢ (HEKTUBHOCTH TOJCUCTEMBI:

Q(2) Z (D)

Jj-1

(7

Brruucnsiercst cpeqjHee 3HaueHHE BTOPOTO MpHU-
ommxenus 3HEKTUBHOCTH MOICUCTEMBI:

Omnpenensiercs: BeTMYUHA PA3HOCTH NEPBOTO U
BTOPOTO TPUOIHKEHUS:

AQY =0® QO
ecm [AQ] <s (rme s = 0,001) 9)

Iporiecc HaXOXIEHUS TapaMeTPUIECKON HIIeH-
tudUKauu 3akaHuuBaetcs. Eciu ycimoBue (9) He
BBITIONTHSAETCS, TO OCYIIECTBISICTCS: 1) mepexonm K
nepecyery K(”_VES(]_), yuuthiBas Gopmyisl (3), (4),
(5); 2) 3atem no popmynam (6), (7) BHOBb paccuu-
ThIBaeTCs Habop napameTpos Q). DTOT LUK TPo-
JIOJDKAETCS JI0 BBIMIOIHEHUS YCIIOBHSL:

(s) (s=1)
0V -0 <4,

I7Ie § — HOMEep UTepamum, s = 2, 3,

[ony4yeHHble BBIXOMHBIE KOA(MHUIMEHTH BaX-
HOCTH NIapaMETPOB OTJEILHBIX KOMIIOHEHTOB Jlajiee
UCTIONIB3YIOTCSL [T ONPEAETICHUSI €r0 BEJTHMYHHBI.
JJ1st 3TOT0 paccYUTHIBAETCS BETMYMHA KAXKIOTO I1a-
pameTpa ¢ yueToM Ko3(QOUIIMEHTOB 3HAUUMOCTH:

— (n)
F,=0,K"™ _VES,,

(10)

U UX CYMMB:ZF i=1,2,

J=1
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IIpennaraemplii HaMu TOJIXOA MTO3BOJISIET MPOEK-
TUPOBaTh UMUTAIIUIO HATYPHBIX SKCIEPUMEHTOB U
OCYIIIECTBIIATH MX LIEJICHANIPABICHHO JIs ITapaMeT-
pUYECKON MACHTU(DHUKAIIUY TTOTy9IaeMON arperupo-
BaHHOW MMUTALIMOHHOW MOJIENH, YTO CYIIECTBEHHO
MOBBIIAET 3PPEKTUBHOCTh TOCTPOCHHUS W aJleK-
BaTHOCTh IOJy4aeMBIX MOJIEIbHBIX OLEHOK H3Me-
HEHUSI COCTOSHUSI U YCTOMYMBOCTH PETMOHAJIBHOU
CHUCTEMBI CEJbCKOTO XO34KCTBAa. DKOHOMHUYHOCTH
pa3pabOTaHHOTO MOJENBHOTO PEIEHHUsS CBs3aHa C
TeM, YTO MOJIEIbI0 YUUTHIBACTCA M aHAIM3UPYETCS
OTPOMHBIN 00BeM HH(DOPMALIUH O CTPYKTYPE M 0CO-
OEHHOCTSIX (YHKIMOHMPOBAHUS PETHOHATBHOMN
CHUCTEMBI CETILCKOTO X031CTBa.

ITepen nHawamom MoAenUpOBaHUS OBUTH BBISIB-
JeHbl  K03(D(UIMEHTH 3HAYUMOCTH (Ba)KHOCTH)
OTAENBHBIX TapaMEeTPOB, BIUSIONIUX Ha IEJIEBYIO
(PYHKIMIO PETMOHAIBHONW CHUCTEMBI CEIBCKOTO XO-
3UCTBA. AHANU3 CTENCHH BIUSHUS Pa3TUIHBIX
YCIIOBHM HAa TPOAYKTHBHOCTH 00pabaThIBAEMBIX
3eMelb MOKa3bIBaeT, YTO U3 aHTPOINOTCHHBIX (ak-
TOPOB HawOOJblIee 3HAYCHHE MMEIOT 3arparbl Ha
MUHEpaJbHBIE YIOOPEHUS MU CeIbCKOXO3SHCTBEH-
HyI0 TexHHUKY, TornBo U ['CM, koTopeie xapak-
TEepPU3YIOT YPOBEHb MEXaHMU3ALUU CEIhCKOXO3sic-
TBEHHOTO IPOW3BOACTBA. M3 arpokImmaTrH4ecKux
yCIIOBHIM Haubojiee 3HauMMa 00CCIEUEHHOCTh
TEIUIOM (CyMMa aKkTHBHBIX TeMIepaTyp), YCIOBHUS
YBIQXHEHUS OTPHULATENFHO BIMSAIOT Ha IPOAYK-
TUBHOCTh IAXOTHBIX 3eMelb. Hanbombiei npomyk-
TUBHOCTBIO OTIIMYAIOTCSl PETMOHAJIBHBIE CHCTEMBI
CEJIbCKOTO XO3SHCTBA BOCTOYHBIX PallOHOB C Yep-
HO3EMHBIMH ITOYBaMU (TA€ KO3QQHUIIUEHT yBIaKHE-
HUS HIDKE) TI0 CPAaBHEHUIO ¢ 0oJiee yBIaXKHEHHBIMHU
3anagHbBIMU YacTsIMU MOpIoBHH, TAE TpeodiIaiatoT
JIEPHOBO-TIOA30JIMCTHIE U CepbIe JIECHBIE MOYBHL. B
CTPYKTYpE 3€MENbHBIX YTOIUH pelalroiiee BIusIHue
Ha TPOAYKTHBHOCThH CEIIbCKOIO XO3SCTBAa OKa3bl-
BaIOT pa3Mepbl 00pabaTbiBaeMBIX YTOIUM, U3 CEIlb-
CKOXO3SIICTBEHHBIX KYNbTYp Hamboiiee 3HAYMMBbI
JIOJM TIOCEBHBIX TUIOMIAEH 3epHOBBIX M IpOIAl-
HBIX KyJBTYP.

Ha ocHOBe MMHTAIIMOHHBIX 3KCIIEPUMEHTOB C
MOJICTIBIO BBISIBJICHBI MEXaHU3MbI (HOPMHUPOBAHMUS
YCTOMYHMBOCTH PETHOHANBHBIX CHCTEM CEJIbCKOTO
X034HCTBa, 00yCIOBJICHHBIE YPOBHEM 3aTpaTr aHT-
POTIOT€HHOM SHEPTUH (U UX OTAEIHHBIX KOMIIOHEH-
TOB) M COOTHOILIEHHEM BXOJSIINX B HUX CTPYKTYp-
HBIX 3JIEMEHTOB.

Ha naganpHOM »Tame MOJETMPOBAaHUS BBISB-
JTach CTENEHb BIMSHUS OTACIBHBIX MapaMeTpoB
Ha MHTETPAIBHBIA KPUTEPUM YCTOMYMBOCTU pe-
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THOHAIIBHON CHCTEMBI CEJbCKOTO XO3SHCTBA. JTO
MO3BOJIMIIO OTIPEICTNTh, U3MEHEHUE KaKhX Mapa-
METPOB B HaUOOIIBIIICH CTETICHH BIHMSET Ha MPOIYK-
TUBHOCTH 3¢MEJIb U HX SKOHOMHUYECKYIO d3PPEKTHB-
HOCTh. CaMOi BBICOKOW YCTOWYMBOCTBIO OTIIHYA-
IOTCSI PETHOHANIBHBIE CUCTEMBI CEIBLCKOTO XO3sHC-
TBa B Ipejeiax JIAaHAMA(TOB MIMPOKOINCTBEHHBIX
JIECOB M JIECOCTENH C YEPHO3EMHBIMH ITOYBAMHU.
Apean BBICOKOW SKOHOMHYECKOH 3ddekTuBHOCTH
c(hOpMHpPOBAJICS TaKKe B IMPHTOPOTHOM paioHe,
4T0 OOBSCHSETCS KAaK TMOYBEHHBIM MOKPOBOM, B
cocTaBe KOTOPOTO NpeoOSafaloT YepPHO3EMbl BbI-
HIEJI0OYEHHBIC, TaK ¥ BBICOKUM YPOBHEM WHTCHCHUB-
HOCTH MPUMEHICMBIX 3]I€Ch CUCTEM 3eMIIC/ICIHUS 1
WX BBICOKOH MPOAYKTUBHOCTHIO. CpeHUN YPOBEHD
YCTOWYHBOCTH PETHOHAILHBIX CHUCTEM CEIILCKOTO
XO03SIMCTBA XapaKTePEH ISl 30HbI MIMPOKOJINCTBEH-
HBIX JIECOB U JIECOCTENH C INpeoliagaHueM B CO-
CTaBe MOYBEHHOTO IMOKPOBA CBETIIO-CEPHIX, CEPBIX U
TEMHO CEpBIX JIECHBIX T04B. HanMmeHbIIne nokasa-
TEJIN SKOHOMUYecKor 3PPEeKTUBHOCTH peruoHaIIb-
HBIX CHCTEM CEIIbCKOTO XO3SHCTBa HAOIIONAIOTCS B
30HE CMEIIAHHBIX JIECOB C JIEPHOBO-TIOA30IHUCTHIMH
MOYBaMH.

TakuMm 00pa3oM, aHajaW3 TEPPUTOPUATBHOMN
muddepenimanuu koddduimenta spdekTuBHOCTH
9KOHOMHUYECKUX 3aTpaT IOKa3bIBAET €ro TECHYIO
B3aUMOCBSI3b C XapaKTepOM IOYBEHHOTO TOKPOBa,
reoMop(OJIOTHYECKUMH YCIIOBHSMH, & TaKXKe CO-
[UAbHO-3KOHOMHYEeCKUMHU akTopamu — OI'TI,
00€eCIIe4eHHOCTBIO TPYJIOBEIMH PeCcypcaMi, pa3Bu-
THEM TPaHCIIOPTHON HHPPACTPYKTYPHI H JP.

Ha crnenyromem stare MoaeIMpOBaHHS BBISB-
JSUTOCH COBOKYITHOE BIIMSTHHE Pa3IMYHBIX (DakTo-
poB Ha 3(PPEKTHBHOCTh IKOHOMHUECKHX 3aTpar B
PETHOHANBHBIX CHCTEMaX CeNbCKOTO XO3SHCTBA.
Crenudrika *MUTAITHOHHBIX MOJICIICH 3aKITIOHAETCSI
B BO3MOXXHOCTH MaHUIYJIUPOBAHUS 3HAYCHUSMU
BXOJIHBIMH U YTIPABIISIOMIUME MTapaMeTpaMy B BHJIC
3aJaHdsl CLEHAPHEB PAa3BUTHUS MOIEIHPYEMOTO
00BbeKTa JUIS OLIEHKH ero (PyHKIIMOHUPOBAHHUS B CO-
OTBETCTBUU C STHMH CIEHAPHUSIMHU B XOJ/I¢ KOMITbIO-
TEPHBIX IKCIIEPUMEHTOB C MOZIETbI0. [1pu Gonbiom
KOJINYECTBE UCIIONB3YEMbIX B JTAHHOW MOJICIH II0-
Kazaresell U BO3MOKHOCTH X U3MEHEHUS B IIUPO-
KUX TIpeJieNiaX CyIIECTBYEeT HEOrpaHHUEHHOE KOJHU-
YeCTBO CIIEHapHeB M WX BapuaHToB. [losTOMy mpu
oTOOpe CIIEHAPHEB MOJICIIUPOBAHUS MbI HCXOIHIIH
U3 peallbHBIX BO3MOXKHOCTEH Pa3BUTHSI CEIILCKOTO
X03s1iicTBa peciyOInKH, TPUOPUTETHRIX HAIpaBIie-
HHI €r0 COBEPIICHCTBOBAHMS U UMCIOIUXCS TIPE/I-
CTaBlieHHH 00 ONTHUMAaIbHOM (YHKIMOHHUPOBAHUH
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Puc. Pesyiemamer umumauyuu no KOMNJIeKCHOMY cueHaputro. ismeHeHue kpumepus ycmotiyusocmu, %: 1 — meHee 86,0;
2—86,0—110,0;3—110,1— 134,0,4— 134,1 — 158,0; 5 — 6onee 158,0; 6 — 3emnu [ocnecpoHoa

PErHOHANIBHBIX CUCTEM CEJIbCKOrO XO3siiicTBa. Bee
pa3pabaTbIiBaeMble CIIEHapUH OBLIM HAPaBJICHbI HA
MIOBBIIIEHUE YCTOWYMBOCTH (IOCTH)KEHUE HAauOOIb-
el SKOHOMHUYECKOH 3P PEeKTUBHOCTH) peruoHaIIb-
HBIX CHCTEM CEJIbCKOTO X03MCTBA.

Bruio pa3paboTaHo 4eThIpe OCHOBHBIX CIICHA-
pHUs pa3BUTHA MOACIUPYEMOTO OOBEKTa: a) CIICHA-
pUi U3MEHEHHSI CTPYKTYpPBI 3aTpaT aHTPOIIOI€HHOMN
SHepruu; 0) CIEeHApHil TMOBBIIICHUS TTOYBCHHOTO
IUIOOPOIHS; B) CLUEHAPHA M3MEHEHHUS CHUCTEM HC-
MIOJIb30BAaHUS 3€MeJIb; T') KOMIUIEKCHBIM CIIeHapuid
(M3MeHeHne mapaMeTpoB BO Bcex noxacucremax) [1].

OcranoBuMcs 0oJiee TIOAPOOHO HA TOCIETHEM
CIICHAPUH, TaK KaK Ha 3PEeKTUBHOCTH (DYHKIIUOHU-
POBaHUA U YCTOMYHMBOCTH PA3BUTHUSI PErMOHAIBHOMN
CHCTEMBI CEJTLCKOTO X03sIIICTBAa OKa3bIBAET BIMSHUE
BCA COBOKYITHOCTH NPHPOTHBIX U COIHAIBHO-IKO-
HOMHUYECKUX (AaKTOPOB, YTO M PEaNU3yeTCs] B TOM
CIICHApHH.

B nanHOM crieHapuu MPOM3BENCHBI CIETYIONINE
M3MEHEHHs] MCXOIHBIX TapameTpoB. Bce mokasa-
TENN 3aTpaT aHTPOIIOTEHHBIX 3aTpaT ObUIM yBENIH-
YeHBI: 3aTpaTbl Ha MUHEpaJbHBIE YIOOpEeHUs Ha
543%, 3arparbl py4HOTO Tpyaa Ha 8%, 3aTpaTh
Ha CEJbCKOXO3SMCTBEHHYIO TeXHUKY Ha 165%, Ha
TOIIJIMBO U TOpIOYe-CMa30uHble MaTepuansl Ha 205,
MIOTOTOBKY CEMSH Ha 5%, anekTpo3nepruio Ha 3%.
[TokazaTenu MOYBEHHOTO IUIOMOPOIUS TakkKe ObUIN
yBEJIMYEHBI: KUCIOTHOCTh Ha 10%, comep:kaHue
MoJBMXKHOTO Kanus Ha 25%, pocdopa Ha 20%, ry-
myca Ha 11%, miotHOCTH OuB Ha 8%. CTpyKTypa
3eMenbHOro GoHa Oblila U3MEHEHA 33 CUET PACIIU-

peHus miomnaael oopadareiBaeMbIX 3emMenb Ha 10%,
necoB Ha 6% U YMEHBIIICHUS MACTOUIIIHBIX YTOIUI
Ha 14%. MI3MeHeHne MOCeBHBIX TUIONIAIeH BhIpa3H-
JIOCh B YBEIIMYCHUH ITOCEBOB 36pPHOBBIX KYJIBTYD (Ha
10%), mHOTONETHUX TpaB (Ha 5%) M MPOMAIIHBIX
KyabTyp (Ha 5%) 1 yMEHbBILIEHUH TOCEBOB OHOJET-
Hux TpaB Ha 10%. PacyeTHble mokazaTenu sKOHOMHU-
yeckor 3((EKTUBHOCTH PETHOHAIBLHOW CHUCTEMBI
CEJILCKOTO XO3SMCTBA OTIUYAINCH OYEHb CHIIBHOM
TeppuTOpHaNbHOI nuddepenmanueii (puc.).
[ToBbIlIeHHE SKOHOMUYECKOH 3(PPEKTHBHOCTH
PETHOHANBHBIX CHCTEM CEIBCKOTO XO3SIHCTBA MPO-
U301IIO BO BCEX THIIAX IPUPOTHOHN Cpe/Ibl 32 HCKITIO-
YEHHEM 30HBI CMEIIAHHBIX JIECOB C JIPHOBO-TIO/30-
JMCTBIMU TIOYBaMH U PalOHOB pPacHpOCTPaHEHUS
CBETIIO-CEPBIX M CEPBIX JIECHBIX TMOYB Pa3INYHOM
CTENleHH HIEOHMCTOCTH Ha IOT0-BOCTOKE peciy0-
nvku. HaOonbiee yBenmuueHHe SKOHOMHYECKOM
3 PEKTUBHOCTH PETUOHAIBHBIX CHCTEM CEJbCKOTO
X03siicTBa  OBLIO XapakTepHO Ui JaHamadgToB
HIMPOKOJINCTBEHHBIX JIECOB U JIECOCTENH C YEPHO-
3eMaMH OIOJ30JICHHBIMH M BBIIICIOUYCHHBIMH —
6omnee 150%. OHa 3aKkOHOMEPHO MOHMIKAJTAcCh MPHU
nepexo/ie B paifoHbI ¢ CEPhIMHU JIECHBIMH MTOYBAMHU.
Bce mpousBeneHHbIC M3MEHEHHs HAIpaBIICHBI
Ha TIOBBIIICHNE YPOBHSI HHTEHCUBHOCTH CEIILCKOTO
XO35MCTBA, M OHU OKa3bIBAIOTCS JIOCTATOYHO (-
(hexTHBHBIMH Ha OOJBIICH YacTH MOpIOBUU, UTO
CBHUJICTEIILCTBYET O HEJJOCTATOYHO BEICOKOM YPOBHE
UCIIONIb30BaHUS IPUPOTHOTO arporoTeHIrana Tep-
putopun. Ha OrpaHMuYeHHOIl 4acTuM pEruoHa HH-
TeHCU(UKAIMS TPUBOIUT K CHIDKCHHIO YPOBHS
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3G PEKTUBHOCTH 3KOHOMUYECKHX 3arpar. [loaTromy
B 3TUX palioHaX HEOOXOAMMO MEPECMOTPETh CIIO-
KUBINYIOCS TEPPUTOPHATILHYIO OpPraHU3aIHI0 |
CTECHAIN3AIHI0 CEIbCKOTO XO3SHCTBA B HAIpaB-
JICHUW BHEJPEHHUS MEHEE HHTCHCUBHBIX CUCTEM HC-
MIOJIb30BaHMSI 3€MeNb C OOJbIIeH 10JIell MHOTOJIET-
HUX U OMHOJICTHHUX TPaB U Pa3BUTHE HA 3TOH OCHOBE
KHBOTHOBOJICTBA, UTO OyZeT crioco0CcTBOBATH OoJiee
3G PEKTUBHOMY HCIIONH30BAHUIO IPUPOTHBIX U CO-
UATEHO-3KOHOMUYECKHUX YCIOBUH TEPPUTOPHUH.
Takum 0Opa3oM, MPUMEHEHNE METOAOB MMHUTA-
LIUOHHOTO MOJICTUPOBAHUS SBISIETCS BecbMa (-
(EKTHBHBIM JUIsl PEHICHUS] TEPPUTOPHATBHBIX MPO-
6nem cenbckoro xo3siicTBa. Ha ero ocHoBe moryr
OBITh pa3paboTaHbl HAMITYYIIUE BAPHAHTHI H3MEHE-

HUSI TEPPUTOPHATBHON OPTaHU3AINHN CEIBCKOTO XO-
3sCTBA U OIPEJICIICHBI PHOPUTETHBIC TEPPUTOPHU-
anpHO auddepeHpoBaHHbIE HATpaBICHHUS BIIO-
JKEHUS MHBECTHLIMWA B arpapHblil cexTop. Takumu
NPUOPUTETHEIMHA HalpaBlieHUsAMU B PecrryOnmuke
MopaoBust SBISIIOTCS, TPEKAE BCETro, XHUMHU3AIMS
CEJILCKOTO XO3SMCTBA, TOBBIINICHUE YPOBHSA €ro
MEXaHU3al[ih, COBEPIICHCTBOBAHUE CHUCTEM WC-
NOJIB30BaHMsl 3€MEJb, IOBBIINICHUE ILIOAOPOIHS
MIOYB U YIyYIIIEHHE UX IKOJIOTHUECKOTO COCTOSTHHSI.
AHaIOTHYHBIE BBIBOJIBI JICAIOTCS M MIPU HCCIE0-
BaHHU CEJBCKOTO XO3AWCTBA TPAIUIIMOHHBIMU Me-
TOAaMH, OIHAKO MaTeMaTH4ecKHe MOJAEIH IO3BO-
JISIFOT J]aTh HE TOJIBKO KaY€CTBEHHOE, HO U KOJIMYECT-
BCHHOE 000CHOBAHHE TPEJJIaraéMbIX PEIICHUI.
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A. M. Nosonov

Modeling of development of regional systems of agriculture of Republic Mordovia

This paper considers the development of regional systems of agriculture (on the example of the Republic of Mordovia) on the
basis of the systemic approach. The original technique of modeling with use of the modernized method of structural and parametrical
identification of simulation model is offered. The block diagram of model is represented, the inclusion into its structure of the
corresponding components is substantiated: expenses of appliances and work, agroclimatic conditions, indicators of soil fertility,
structure of the ground area and the use of processed lands. Coefficients of the importance of the separate parameters influencing
criterion function of regional systems of agriculture are revealed. Areas with various economic efficiencies of arable grounds are shown
and the factors determining these distinctions are opened. A model of mathematical simulation is developed, allowing to estimate the
degree of influence of territorial structure of agriculture and socio-economic factors on the efficiency of regional systems of agriculture
and to define various possible scenarios of their sustainable development on the basis of the chosen criterion of stability — of economic
efficiency.

Keywords: regional systems of agricultural industry, modelling, method, scenario, simulation model, parametrical and
structural identification
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I. A. Azapkos, A. C. HalideHos, A. E. CyOoakoea

YIPO3bl NOTPEBUTENbCKOMY PbIHKY PETUOHA'

B cmamve paccmompensbl 0CHOBHbIE YepO3bl NOMPEOUMENbCKOMY PbIHKY 8 HACHOosAujee 8peMsl U npoge-
0en uUCmopuyeckuil IKCKypc ux cyujecmeosanus. Ilpedcmaesnenvl pe3ynomamoi KOMNIEKCHOU MEMOOUKU
OUACHOCIMUKY IKOHOMUYECKOU OE30NACHOCMU NOMPeOUMeNbCKO20 PLIHKA PESUOHA C Y4emoM GIUsHUS Ve-
Po3. B ocnoge memoouxu nonodicen uHOUKAMUBHbIN MEmoo aHAIU3d, Npu KOMopom OUAeHOCTUKA HpO-
B00UMCSL NO COBOKYNHOCTU KPUMEPUATLHBIX noKazamenell. Hapsady ¢ KOMNAEeKCHOU OYeHKoU 8 cmambye
NOOPOOHO NPOAHATUZUPOBAH 0OUH U3 MOOYILEl MeMOOUKU — OYEHKA 3aUuU eHHOCIU nompedumeneil Kax
Haubonee ya36UMOoU Kame2opuu y4acmHuKo8 nompebumenbckoeo pulika. Paccmompena knaccughuxayus
yuepba nompebumenei 8 COOmMEemcmaul ¢ 3apyOeiCHbIMU UCCTE008AHUIMU.

Ilposedennoe uccredosanue noKA3AaL0, YMO 6 YELOM HAOTIOOAEMCS NOTONCUENbHAS OUHAMUKA KO-
HOMUUECKOU 6e30nacHOCmU NompedUumenbCcko2o pulHKa pecuona 3a nepuoo ¢ 2003 2. no 2010 2., oonaxo
10 HEKOMOPBIM MOOVIAM (OYeHKa 3auuyeHHOCmu nompedbumeneti) 3a AHAIU3UPYeMblll NepUoo HAOII00a-

emcs yxyouieHue cumyayuu 0Jis 60IbUUHCINEA PACCMAMPUBAEMbIX CYObEKMO8.

THonyuennvle pe3ynomamvl OUACHOCMUKU IKOHOMUYECKOU Oe30nACHOCMU NOMPeOUmMenbCKo20 PblHKA
CYOBLEKMo8 MO2ym UCHONb308AMbCS NPU POPMUPOBAHUL NPOSPAMMHO-YENeBbIX MEePONPUAMUL NO Hell-
MPAnU3AYUY HE2AMUGHBIX MEHOEHYUIl HA NOMPeOUMeNbCKOM PbIHKe.

KirroueBble croBa: OTPeOUTENbCKIIT PHIHOK, 9KOHOMUYECKast 6€30IaCHOCTD, YTPO3bI

[ToTpeOuTeNbCKHiA PHIHOK SIBJISICTCS OHUM U3 JH-
HaMHUYHO PAaCTyIIUX CETMEHTOB POCCHUHCKON 3KOHO-
mukn. Harpumep, uHzeke ¢pu3ndeckoro odbema pos-
HuuHOH Toprosny B 2010 . mo otHomenuro k 2000 .
coctaBui 256,4%, B TO Bpems Kak 000pOT PO3HUY-
HOW TOPTOBJIM B JIEHE)KHOM BBIPAKEHUH 32 ITOT JKe
niepuon yBemmamiics B 8 pas (2000 . — 2352,3 mupn
py0., 2010 . — 16468,6 mupz py0.) [9, 10].

Oboctpenne npoOiIeM pa3BUTUS TOTPEOU-
TEJIbCKOTO PhIHKA PETHOHA 00YCIIOBIEHO BO3HUK-

! Yccnenoanne BbImomHeHO Tpy (GMHAHCOBON IOIEPIKKe
PIH® B paMkax IjefleBOro KOHKYpcCa MOJ/IEP>KKM MOTIOJbIX
yuenbix («Ilorpebutenbckmit pbIHOK Poccum: guarHocTuka
OTpac/eBbIX ¥ PETMOHAIBHBIX MpobeM GOpMUPOBaHUS, pas-
paboTKa Mep 10 CHYDKEHUIO HeTraTVBHbIX TeHAEHIINIT» ), IPOEKT
Ne 12-32-01001al.

HOBCHHEM H 3HAYUTEIBHBIM YCHJICHHUEM YTPO3
ero JKOHOMHUYECKON Oe30MacHOCTH, KOTOpPHIC
3HAYUTEIBHO YBEIWYMBAIOT PHUCKU JKU3HEHIe-
ATETLHOCTU CyObEeKTa. YTpo3bl BOSHUKAIOT B pe-
3yJbTaTe IeJICHAPaBICHHBIX WX HEOCO3HAHHBIX
JIeCTBUM JIt0iel, OPraHOB BJIACTU U YIIPABICHUS,
JIPYTUX 3BEHHECB DKOHOMUKH, a TAK)KE MPUPOTHBIX
(haxkTopoB.

Ha puc. 1 mpencraBneHsl yrpo3bl SJKOHOMHYEC-
KOU 0e30MacHOCTH MOTPEOUTEILCKOTO PBhIHKA pe-
THOHA, BBIJICIICHHBIX aBTOPaMHU, KOTOPbIC Hauboee
SIPKO TIPOSIBIISIEOTCS Ha CETOMHSIIIIHUN ICHb WK TIPO-
SIBAT ceOsl B OMOKAMIIICH NEpCIIEKTURE.

ABropamu Oblia pa3paboTaHa METOAMKA JHa-
THOCTHKHU 0€30MaCHOCTH MOTPEOUTETHCKOTO PhIHKA
[14] ¢ y4eToM CyIIECTBYIOIIMX YIpo3, KOTOPHIE B
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