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Annomauus

Beeodenue. AKTyabHOCTH TEMBI HCCIIEOBAHHS CBSI3aHa C MPOOIEMOH MOBBIILIEHHUS IITOA0POAHS
104YBHI. [[eHHOCTH TOYBBI KaK OCHOBHOTO CPEICTBA arpapHOTo IIPONU3BOICTBA B KOHKPETHOM
XO3SIHCTBEHHOH MHPPACTPYKTYpe ONpeJIesieTcs e MI0J0POJIHEM, TO €CTh CTIOCOOHOCTHIO
YIOBIETBOPATH MOTPEOHOCTH KOHKPETHBIX PACTCHUH B SJIEMEHTAX ITHTAHHS, BOJIE, 00eCIIeunBaTh
HX KOPHEBBIE CHCTEMbI BO3yXOM U TerIoM. D((HEKTUBHOCTh MPOIecca MOBBIIICHUS
IIOJIOPOJIHS TTOYBEI 3aBUCHT OT €€ OOBEKTHBHON OLCHKU U IPOTHO3UPOBAHHUS, TI0ITOMY
MaTeMaTHYECKOe MOJIENIMPOBAHNE YPOBHSA TUIOJOPOANS ITOUB CEIbCKOXO03HCTBEHHBIX
YTOIuil AJIsl MPOU3BOACTBA CEILCKOXO3SMCTBEHHON NMPOMYKIHH SIBIISICTCS aKTyalIbHOI
3a/1auell arpOMHKEHEPHbIX UCCIIEOBAHUI.

Lenv uccneoosanus. Pazpaborka MaTeMaTHIECKOH MO JUIsi KOMILIEKCHOH OICHKH
YPOBHSI INIOAOPOANS TTOUBBI.

Mamepuanet u memoou:. IIpu npoBeieHUN HayIHON pabOTHI ObUIH NPUMEHEHBI aHATUTHYECKUE
METO/IbI, 00001IEHBI TOCBAIIEHHBIE JAHHON MTPoOIeMe UCCIIeI0BAaHMS, TIPOH3BOIUBIINECS
pa3IUIHBIME y4eHBIMH. OOBEKTOM M3YUCHUS MOCITYKHIN OIlyOJINKOBAHHBIC PE3yJIbTAaThI
HayYHBIX UCCIIE/I0OBAHUI aBTOPOB, MOIYyYEHHBIE 110 CYIIECTBY PACCMAaTPHBAEMOI'0 BOIIPOCA.
Peszynemamet uccnedosanus. Ha ocHOBe aHaiIM3a JIUTEpaTypsl OBLT 00OCHOBAH IEPEUCHb
HanboJsee 3HaUMMBbIX MOKa3aTeel OleHKH, BIMIIONIMX Ha MI010POIHE TIOUBBI: COMlEpKa-
HHUE OPraHHYEeCKOro BEIIecTBa (TyMyca), KHCIOTHOCTbD, BIaXKHOCTD, IOPHCTOCTh MOYBHI,
MHKPOOPTaHU3MbI M TNIHHUCTBIE YACTHILIBI B TIOYBE, COAEPIKAHHME MOABMKHBIX (OPM a30Ta,
(ocpopa, odmenHoro kammst. Pazpaborana MaTemMaTnaeckast MOJIEINb, HO3BOJIIONIAS OLICHHUTD
M0 MPEAI0KEHHBIM MOKA3aTelsIM YPOBEHb ILI0JJOPO/IHS TIOUBBI.

Obcyorcoenue u 3axniovenue. IIpuBeIeHBI IPUMEPHI pacdeTa 110 CPeJHUM B 0a30BBIM
3HAUEHUAM T10Ka3aTeNeN ¢ UCIOIb30BAaHUEM NIPEUIOAKEHHON MaTEMaTHYECKON MOAIENH, KOTO-
pble JArOT PEACTaBICHHE O HanOoJIee TUITNYHBIX POIIeAypax (OpMUPOBAHHS IOKa3aTeneit
¥ OLICHKH paccMaTpHBaeMOro Ipolecca. 3Ha4eHHe BEPOSATHOCTHOTO KO3((QHUIMEHTA II0A0POAHS

LFX <1 CBHIETENBCTBYET 00 HCTOIICHUH (JIeTPaaliH ) IOYBBI, YTO HE OOCCIICUUT MOTyICHHUE
9KOHOMHYECKH OPABIIAHHOTO Yporkast. [Ipy 37TOM COCTOSHNH TpeOyeTCs IIPOBECTH MEPOTIPUSTHUSE
JUTS TIOBBIIICHHS TUIOIOPOINS TIOYBEL B ciydae, korma LFS > 1, mo4Ba SABJACTCS IUIOAOPOITHOM

U croco0Ha cHA0XKaTh PACTCHUS MUTATEILHBIMU BEIIECTBAMU, BOJOH U BO3MYXOM JUIS UX
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OJIHOLIEHHOTO POCTA U Pa3BUTHsL. TakuM 00pa3oM, ypOBEHb ILI0LOPOIMS [IOUBBI SIBJISETCSI
Ba)KHBIM KPHUTEPHEM OLICHKH BIIMSIHUSI arPOTEXHOIOTHH Ha SKOJIOTMIECKYI0 6€301MacHOCTb
U YCTOHYHMBOE COCTOSIHUE OKPYKAIOIIEH CPEIbL.

Knioueesvie cnosa: ypoBeHb IIOJOPOAHS MOUBBI, 10KA3aTEIU KOMIICKCHOH OLICHKU,
MaTeMaTH4ecKas MOJIEINb, BEPOSTHOCTHBIN KO3 PUITEHT

Konghnukm unmepecos: aBTopbl 3asBISIOT 00 OTCYTCTBUU KOH(IIMKTa HHTEPECOB.
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Abstract

Introduction. The relevance of the study is related to the problem of increasing soil fer-
tility. The value of soil as the main means of agricultural production in a specific eco-
nomic infrastructure is determined by its fertility that is its ability to satisfy the needs
of specific plants for nutrients, water, and to provide the root system of plants with air
and heat. The effectiveness of increasing soil fertility depends on objective soil assess-
ments and forecasting. Therefore, mathematical modeling for the fertility level of soils for
the agricultural production is an urgent task for agroengineering studies.

Aim of the Study. The study is aimed at developing a mathematical model for an integrated
assessment of soil fertility levels.

Materials and Methods. When conducting the study, analytical methods were used and the
results obtained by various authors on this problem were summarized. The object of the
study was the published results of scientific researches by the authors from other scientific
institutions obtained on the problem under consideration.

Results. Based on an analysis of the literature references, there was made a scientifically-
based list of the most significant indicators for assessing soil fertility, which includes
the content of organic matter (humus), acidity, humidity, soil porosity, presence of mi-
croorganisms and clay particles, content of mobile forms of nitrogen, phosphorus and
exchangeable potassium. A mathematical model has been developed based on the criterion
of maximum soil fertility, which makes it possible to assess the level of soil fertility using
the proposed indicators.

Discussion and Conclusion. The examples of calculations based on average and basic
values of indicators with the use of the proposed mathematical model are presented.
They give an idea of the most typical procedures for generating indicators and assessing
the process under consideration. The value of the fertility probabilistic coefficient L, <1
indicates soil depletion (degradation), which will not ensure an economically sound har-
vest. In this case, measures must be taken to increase soil fertility. When LFs >1,

the soil is fertile and is able to supply plants with nutrients, water and air for their growth
and development. The soil fertility level is an important criterion for assessing the impact
of agricultural technologies on environmental safety and the environment state.
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Bgenenue. [11o10posre — 3T0 ClIOCOOHOCTH MOYBHI YIOBIETBOPSITH MOTPEOHOCTH pa-
CTCHHMIA B 3JIEMEHTaX IMUTAHUs, BOJIE, 00CCIICYMBATh X KOPHEBBIC CUCTEMbI JJOCTATOY-
HBIM KOJIMYECTBOM BO3/yXa, TEIUIA 1 OJaronpusTHON (PU3UKO-XUMUYESCKON CPEIOM JIJIst
HOpPMAaJIbHOTO UX pocTa U pa3Butus. [lnogopoaue sABageTCS Ba)KHEHIIUM CBOWCTBOM
nouBsl. [luranue, Boja, BO3yX, TEIJIO — INIABHEUIIINE ClaraéMble IJIOA0POIUS MOYB.
B nouBoBeneHNM TPUHATO pa3IMvaTh CIETYIOIINE BUAbI IJIOIOPOIHUS:

— €CTEeCTBEHHOE (CJIOKHUBIIEECS Ha OCHOBE IMPHUPOTHOTO TEUECHUS MPOIIECCOB
moYBo0Opa3oBaHus, 0e3 y4acTusi 4el0oBeKa; K TAKOMY BUAY, HAIIPUMEP, OTHOCATCS
IIETTUHHBIC 3EMJIH ),

— €CTECTBEHHO-aHTPOTIOTEHHOE (CKJIaIbIBAETCSl HA OCHOBE €CTECTBEHHOTO ITOYBOO-
OpasoBaHMsI U CO3HATENBHBIX JACHCTBUHN YelI0BeKa B TOH cdepe);

— MCKYCCTBEHHOE (CKJIaJbIBACTCS MOCPEICTBOM JCHCTBUN UEIOBEKa HA OCHOBE psijia
KOMOMHANUN (PaKTOPOB IIOAOPOAUS, OOBIYHO (POPMUPYETCSI IPU CO3TAHUU U UCTIONb-
30BaHUM CyOCTPATOB, MpEHA3HAYCHHBIX IS BO3/ICIBIBAHUS CEIIbCKOX03SCTBEHHBIX
KYJIBTYP B YCTIOBHSIX 3aIUIIEHHOTO TPYHTA);

— OTHOCHTENbHOE (CKJIAIBIBACTCS B OTHOIIICHUH HEKOU KYJIBTYPHI, a TAKXKe psiaa
KYJIBTYD, AIMCIOIINX CXOKHUE OMOJIOTHICCKUEC TTOKA3ATEIH );

— TIOTEHIMANIbHOE (TIPEACTABIISIET COOOM OTPEICICHHYI0 COBOKYITHOCTh XapaKTe-
PUCTHUK IOYBBI, C TOMOUIBIO KOTOPBIX PACTEHUSI MOT'YT IOJYy4aTh MPOAOIKUTEIbHBII
TIEPUOJT BAXKHBIE MUKPO3JIEMEHTHI JUII POCTA M PA3BUTHA);

— 3 dexTuBHOE (TTOIIEPKUBAET MPOYKTUBHOCTh PACTEHUH U 3aBHCUT OT HATNYHS
ONarompUSATHBIX MTOTOAHBIX MTOKA3aTeNeH);

— DKOHOMHUYECKOe (OIpPeIeIIIeTCs TI0 yPOBHIO 3aTpaT Ha MOJMyYeHHUE IIaHUPYEeMO
YPOXKaHHOCTH B CTOUMOCTHBIX TIOKA3aTeIsIX ).

OreHka TI0IOpOIUs TTOYB UMEET NIEPBOCTEIICHHOE 3HAUeHUE il (POpMUPOBaHUS
BEJIMYHMHBI YPOKAWHOCTH M 0a3upyeTcs Ha OCHOBE 3HAYCHUH OT/ENIbHBIX MTOKa3aTenei
BCEX OCHOBHBIX CBOMCTB TIOYB, OMPEACISIONINX POAYKTHBHOCTh PacTeHMIA!.

Lenb paboThl — 000CcHOBaHKE HaKOOIeE 3HAUMMBIX [TOKa3aTes et II00POIUS TIOYUBBI,
MOJICJIMPOBAHKE TAHHOTO MpOoliecca U OLIEHKA YPOBHS ILJI0I0PO/IUS TOYBHI.

'TOCT 26213-2021. [TouBsl. MeTonb! onpeieieHus OpraHn4eckoro BemecTsa. M. : Poccuiickuii nH-
crutyT crangapruzanun, 2021. 11 c.; TOCT 26212-2021. TTouBsl. Onpenenenne ruIpouTHIeCKON KUC-
noTHOCTH 110 Metoxy Kammena B Mmomudukanun LIMHAO. M. : Poccuiickuii HHCTUTYT CTaHAapTU3AIINY,
2021. 12 ¢.; TOCT 5180-2015. I'pynTB1. MeToab!I 1a00PAaTOPHOTO ONpEAeIeHHsT (PU3NIECKHX XapaKTepH-
ctuk. M. : Craamaptuapopm, 2016. 19 c.; TOCT P 54650-2011. HanmonanbHeIH cTaHgapT Poccuiickoit
Oenepannu. [Tousbl. OnperneneHue MOABMKHBIX COSIMHEHUH Gocdopa n kanus no meroxy Kupcanosa
B Momuduraruu [{UHAO. M. : Crargapruadopm. 2013. 8 c.; MuKpoopraHu3MbI OYBEI [ DIEKTPOH-
Hblit pecypc]. URL: https://helpiks.org/6-52859.html (nara obpamenus: 22.04.2024).; Kaunnckuii H. A.
®msuka mous. Yacts 1. M. : Beicirast mkoma, 1965. 320 c.; ['pomsunckuii A. M. Annenonarus pacTeHUHA
W NouBOyTOMJIeHHE: n30panHble Tpyapl. Kues : Haykosa mymka, 1991. 432 c.
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0630p auteparypsl. OMHON U3 HEpa3pEIICHHBIX MTPOOIEM COBPEMEHHON HAyKH
SBIISIETCS] 00eCIIeYeHne IKOJIOTHUECKONH 0€30MacCHOCTH TEXHOJIOTUN M TEXHUYECKHUX
CPEACTB IIPOU3BOJICTBA CEIBCKOXO35IMCTBEHHON MPONYKIMU. FIMEHHO B 3eMJIECINU
oco0oe 3HaueHune MPHOOPETH BOMIPOCH MOAEPKaHUS TIOYBEHHOTO TUTOOPOIUS IS
obecrieueHus pocTa KyJIbTYPHBIX PAaCTEHHH W TIOBBIIIEHUS X YPOXKAWMHOCTH.

ABTOpPBI paboTHI [ 1] uccremoBany BIUSHAE PA3TMYHBIX TT0 MHTEHCHBHOCTH CUCTEM
00pabOTKH MOYBHI, yIOOPEHUH U IECTUITUIOB Ha COIEPKaHIE OPTaHMYECKOTO BEIIeCTBa
B TI0YBE, arpo(u3nuecKkre CBONCTBA U YPOIXKAMHOCTH CEIbCKOXO3SICTBEHHBIX KYIBTYP.
B pe3ynbrare ycTaHOBIIEHO, UTO Ha JIEPHOBO-CPEAHENOA30IMCTON IIIeeBaTON CpeIHECY -
DIMHKUCTOM MMOYBE PAIOHATIBHO UCIIOh30BaTh TIOBEPXHOCTHO OTBANILHYIO 00paboTKy (SP)
o ¢pony SNPK (cosoma + NPK). Takoit KOMOMHUPOBAHHBII IPUEM JIA€T 3HAUUTEIHLHOE
cofiep)KaHUe OPTaHMYECKOTO BEIIECTBA B TOYBE, & TAKXKE CIIOCOOCTBYET YIYUILICHHIO
ee arpo()u3UYECKUX CBOMCTB.

ABTOpOM cTarbu [2] MpOBeaeH aHaIN3 MPOCTPAHCTBEHHOW M3MEHYHBOCTH TOKa-
3arenel B IEPHOBO-TIO/I30JIMCTON TSKEIOCYTIIMHUCTON 1ouBe. MM ycTaHOBIEHO, YTO
B TIpeiesiaX OJHOTO Mot KOd(hHUITHEHT 000pOoTa arpOXUMHIECKUX TTOKa3aTeIel Jo0Xoaa
konebnercs B npenenax ot 10 1o 67 %. D10 00CTOATENBCTBO YKa3bIBaeT Ha JucOaiaHC
MEXIY MPOAYKTaMH ITUTaHUS B UCCIIeyeMOil TIouBe. J[1st oNTHManbHOTO MUTaHUS pacTe-
HUH TpeOyeTcsl IPUMEHSATH B PAllMOHAILHOM COOTHOIIIEHUH a30T, KaJIMii, IMHK U ME/Ib.

B uccnenoBanuu [3] oLieHEeHO WI0A0pOANE AEPHOBO-TIOA30IUCTON ITOYBEI B CEBOO-
0opoTe Ha OCHOBE CYIIECTBYIOUIMX cHcTeM ynoOpenuii. Oka3anock, YT0 OpraHnyecKast
cuctemMa ylnoOpeHHU 3aMeIseT OIKUCICHUE TTOYBBI, MTOBHIIIAET €€ CTPYKTYPHO-
arperarHslif cocTas, rymyc. Vcnonb3yemslil mpu 7ToM HaBo3 B 103ax 5 1 10 ToHH Hara
HE MMOJICPKUBAET HEOOXOMUMBIH YPOBEHb OPTaHHYECKOTO BEIIECTBA TIOYBHI.

B uccnenoBanuu [4] U310)K€HBI PE3YNIBTaThl OLIEHKH T'YMYCOBOTO COCTOSHHUS M MU-
KPOAJIEMEHTHOTO (POH/Ia TIOUBbI IPUPOIHBIX U arpOr€HHBIX YIKOCHUCTEM CTEITHOM 30HbI.
YcTaHOBIEHO, YTO IMOJ] BIUSHIEM WHTEHCHBHOTO MCIIONB30BaHUS HapymIaeTca QyHK-
IIMOHAPOBAHUE MOYBHI KaK IKOJIOTHIECKH YPABHOBEIIEHHOW CHCTEMBI, IIPOIIECCHl Ha-
KOILJIEHHsI TyMyca 0olilee MHTEHCUBHO MPOXO/ISAT B OCHOBHOM KOPHECOJEPIKAIIEM CII0E
mouBHI (0—40 cm).

ABTOpPBI paboTHl [ 5] mpensaratoT o0Iee COCTOSHUE TI0A0POIHUS TOYBbI OLIEHUBATh
O Psiiy TPYNIOBBIX TTOKa3areleil, Cpeiu KOTOPhIX OCHOBHBIMH SIBJISIOTCS TUHAMHUY-
HbIe (TIOABVIKHEIE 3JIEMEHTHI TUTAHUSI, KUCIOTHOCTh), KOHCTUTYITHOHHBIC MPSMBIC
(MHHEpAIIOTUYECKUH, TPaHYIIOMETPUICCKHI, OPraHUICCKUN U XUMUICCKUH COCTABBI),
KOHCTHTYLMOHHBIE KOCBEHHBIE (EMKOCTh KATHOHHOTO 0OMEHA, COPOLIMOHHAS €MKOCTh,
OydepHOCTB).

B pabote [6] ycTaHOBIIEHO, YTO KOMILJICKCHOE PUMEHEHHUE MUHEPAJIBHBIX U Op-
TaHUYECKHUX YIOOPEHUH IMOBBIIAET 00eCIIeYeHHOCTh TIOYBHI TIOABUKHBIM Qochopom.
Habmromaercst ymydinenne arpoXuMHUYecKUX MMOKa3aTeneil pocTa MpoIyKTUBHOCTH
ceBoobopora Ha 3,94,1 T k.e./ra.

ABTopamu uccienoBaHus [7] OlleHKa U ONTHUME3AIHS TUIOOPOIHS TIOYBBI IPOU3-
BOJIMJTACH C TTIOMOIIBIO KIIACTEPHOTO aHallN3a, TUCKPUMHHAHTHOTO aHalN3a U METOJa
raBHbIX KoMmoHeHT (MI'K). [Tokazarens MI'K mo3Bonmi onpeenuTs BKIIa] KaKI0TO
MMOYBEHHOTO ITapaMeTpa B pas/elIeHUH Ha TPYIIIIHL.
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Pesynbrate! nccneqoBaHust aBTOPOB [ 8], HOMy4YeHHBIE B X0/1€ IPOIOKUTETIBHOTO SKC-
NepUMEHTa Ha YepHO3eMe, AAIT BO3MOXKHOCTD OLICHHUTD MPpeoOpa3oBaHust arpoh3nuecKux,
arpOXUMHUUYECKUX 1 OMOJIOTHIECCKHX CBOIMCTB MOYBHI B IIECTHIIONBLHOM 000POTE B YCIOBHUSIX
MPOBE/ICHHST HECKOJIBKUX CHCTEM 00paboTKH MouBHI. Tak, MUHIUMAIIbHASI MYJIBYa CO3aeT
HEoOXOIIMOE COOTHOIIIEHHE (PaKTOPOB MUHEPATHU3AIMU ¥ TYMU(DUKAIIMK OPTraHIYeCKOTO
BEIIECTBA, TI0 CPABHEHUIO C TPAJUIIMOHHOW, YAyYIIaeT CTPYKTYpY MOUBHL. [Ipu 3TOM
YPOXKaHHOCTH BO3JETIBIBAEMBIX KY/IbTYp (03MMasl MIIEHNIIA, TIOJCOJHEYHHK) IPAKTHIECKU
HE 3aBHCeNIa OT CHCTEMbI OCHOBHOW 00pa0oTKH. OTMEYaeTCsl, YTO BBICOKAs yPOKaWHHOCTh
TaKuX KyJIbTYp, KaK cosl U KyKypy3a, Obljia Ioy4eHa NpH TPaJULUOHHON CHCTEME.

B pabGote [9] npoBeneHa oLieHKa HCXOOHOTO COCTOSHUSA IUIOJOPOAMS MALTHU Ha OCHO-
BE arpoxuMaHain3a (Copep;kaHue rymyca, a3ota, gpocdopa, Kaaus ¥ THAPOIUTHYECKOH
KHCJIOTHOCTH) B COOTBETCTBHM C «WHTETPATBLHBIM MTOKa3aTesIeM TUIOJOPOAUS 3eMIH»,
npeanoxeHHbIM yaeHbIME C. A. [leroBeim u I1. M. XoMskoBbIM, O1aronapsi KOTOpOMY
OBUI OTIPEJICIICH BEKTOP JICHCTBU, TO3BOJISIONIUX MOBBICUTH 3(P()EKTHBHOCTH KOMITIEKCA
MEITMOPATUBHBIX MEPOTPUSTHH.

Agropamu [10] pa3zpaboTaHa METOIMKA OIIEHKU CTEIICHH JeTrPalalliy OYB B A0J10-
HEBBIX Ca/1aX 1 000CHOBaHA BOBMOYKHOCTh OLIEHKH CTEIICHH JIErpaalliil MECTHOCTH KaK
XapaKTePUCTHKH YPOBHS arpOTEXHUKH B CEITLCKOM XO3SIHCTBE.

YcTaHOBJIEHO, YTO IPUEMIIEMOE ITIOYBEHHOE IUIOOPOIUE JOCTUraeTCs IIpU 0OMEH-
HOH KHCIIOTHOCTH HE HIKE 5,2—5,4 en., IpHu ComepKaHUH MOABIKHBIX (OPM KaJTHsI
u ¢pocdopa ve HIKE 125-143 1 170-194 mr/kT cooTBeTcTBEeHHO [11].

HUccnenosanuem [12] 060cHOBaHO, YTO M3MEHEHHE CTPYKTYPHI IIOCEBHBIX IDIOMIAAEH
U ceBOOOOPOTOB MPHUBEACT K YMEHBIICHUIO aHTPOIIOTeHHOM HAarpy3KH, a Takxke cebe-
CTOMMOCTH ITPOXYKIINHU, IPOU3BOIUMOM € 1 Ta, M TeM CaMbIM MOBBICUT YCTOWYHBOCTD
arpodKOCUCTEMBI.

B pabore [13] npu uccnenoBanuu s dexruBHocTH T HepeHIInPOBAHHOTO BHECCHHS
yAOOpEeHUH TIPU TOYHOM 3eMIICICTIH TPUMEHEHA YCTaHOBKA, KOTOPast TIO3BOJISICT KOH-
TPONHUPOBATh Psifl TOKa3aTeNel 10 0POANs MTOYBBI C UCTIONB30BAHNEM Pa3pabOTaHHOTO
9KCMEPUMEHTAIBHOTO TBEPOMEpA.

Or1ieHKa YPOBHS ILIO0POIHS TIOUBBI IIPOBOIMIIACH TT0 COACPIKAHHUIO CEPBbl H MUKPO-
3JIEMEHTOB, SKOTOKCHKOJIOTHYECKOTO €€ COCTOSIHUSI — IO BAJIOBBIM U ITOABMKHBIM (popMam
TSDKEJIBIX METAJUIOB U MbllIbsiKa [ 14]. Taxske Obl1 yCTaHOBIICH XapaKTep B3aUMOBIIUSHUS
0OMEHHOM KHUCIOTHOCTH, KOJINUECTBA OPIraHMYECKOIO BEIIECTBA ¥ TPAHyIOMETPHUECKOTO
COCTaBa M0YB C COACPKAHUEM AOCTYIHBIX ()OPM MHUKPOIJIEMEHTOB, BAJIOBBIX M ITIOJBHK-
HBIX (HOPM METAJIOB M MBILIBSIKA.

ABTOpoM cTathH [ 15] npeanokeH KOMIUIEKCHBIH crIoco0 re03KOIOrHueCKoi OLeHKN
CEJIbCKOXO3AHCTBEHHOTO UCIIONIb30BAaHUS, HA OCHOBE KOTOPOTO OIMPEAEIISIOT HECKOIBKO
NoKazaTesiel ¢ BBIICTICHNEM X B TPYIIIBL: arpOXUMHUYECKHUE, Aerpananus, pusndeckoe
COCTOSIHME TIOYB, COJIep:KaHNEe MUKPO3JIEMEHTOB-3arpsI3HUTETCH.

B pabore [16] paccMOTpEeHO paliOaKTUBHOE 3arPsS3HEHUE ITOYB KaK CAMOCTOSTE b~
HBIH THII IeTpaJIalliiv, BEAYIINH K CHUKEHHIO UX 1uiogopoaus. Onucana ecTecTBeHHast
PaMOaKTUBHOCTD T0YB, MPOAHATM3UPOBAHBI BOPOCH! PEAOMIIMTAIIMH TTOYB CENbCKO-
XO3HCTBEHHOTO Ha3HA4YCHUS NP PaJUallMOHHBIX aBapHUsIX, CBA3AHHBIX C BHIOPOCOM
TEXHOT'€HHBIX PAJUOHYKIHIOB B OKPYXXAIOLIYIO CPeny.
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OpnuM 13 HanboJee BECOMBIX MOKa3aTeNei OLEeHKU sl MOAASPKaHUsI BOTHOTO
Y BO3/IYIIHOTO PEKUMOB ITUTAHUS pAaCTEHUH SBISETCS INIOTHOCTD 1MO0YBLIL. C yBeNIn4eHHEM
TUIOTHOCTH MPOUCXOJUT YMEHBIIIEHNE TOPUCTOCTH MOYBBI, YTO IPUBOIUT K CHIKEHHUIO
ee roxoponust. OxHoU u3 mpoOIeM SIBISIETCS KyMYJSTUBHBIA 3 QEKT nepeyIoTHEHNUS,
TIPU MHOTOKPATHBIX TIPOE3/1aX JBIKUTEIIEH MAIIMHHO-TPAKTOPHBIX arperatoB. O0pazoBaH-
HBIN TIPH ATOM YIUIOTHEHHBIN CIION yXyaIaeT pu3ndeckne 1 ONOXMMHYECKHE CBOMCTBA
MOYBBL. 3aMEYEHO, YTO B IEPEYIIOTHEHHOM CJIO€ ITOYBbI OTCYTCTBYIOT AOKIEBbIC UEPBH,
C IIOMOLIbIO KOTOPBIX IUTATEIbHbIC BELIECTBA B I0OYBE MPEOOPA3YIOTCS B YCBOSIEMYIO
pactenusmu popmy [17].

B paborte [ 18] n3ioxkeHb! HayYHbIE TPUHIUTIBI CHY)KEHUS DHEPTETHYECKUX, TPYIOBBIX,
a Takxe (PMHAHCOBBIX BJIOKCHHI, HAIIPABICHHBIX HA BOCCTAHOBJICHUE 3a0pPOLICHHBIX
CEeJbCKOX03AHCTBEHHBIX YTOANM, & TAK)KE Ha BOCIPOM3BOJCTBO MIOAOPOANS MPH BBE-
JEHUU B 000POT 3eMeb UMEIOIINX BBICOKYIO BIIAYKHOCTb.

B uccrnenoBanuu [ 19] npeanoxeHbl arpo3KoI0rH4ecKre IPHHIHUIEL POPMUPOBAHUS
30HAJILHOM CHCTEMBI 00pa0OTKH TOUBBL. M3 pe3ynbTaTtoB HCCIIEOBAHUE CIIEAYET, YTO
MPY BBIOOPE TEXHOJIOTHI BO3/IEIBIBAHUS CETTbCKOXO3IHCTBEHHBIX KYJIBTYD CIEAYET OIlH-
parbes Ha quddepeHnmanyio cnoco0oB U MpreMoB 00paboTKU ¢ y4E€TOM 0COOCHHOCTEH
arponasamadTa, CBOMCTB U CTENEHH TUIOOPONIHS, BUIA KYJIBTYPBI, YPOBHS BIUSHUS
3pPO3UH, TUAPOIOIHYECKUX YCIOBHM, (UTOCAHUTAPHOTO COCTOSIHUS MOUBEL. CucremMa
mudQepeHIIaH TaeT BO3SMOKHOCTD YAYUIIUTh 3KOJIOTHYECKY0 0€30IT1aCHOCTh TEXHO-
JIOTHH, a TaK>Ke NOBBICUTH 3()(HEKTUBHOCTD HCIOJIB30BAHUS TOINTUBHO-3HEPTETHYECKUX
PECypCcoB IIPU NPOU3BOICTBE CEIBCKOXO3IHCTBEHHON POAYKLIUH.

st 000011IeHHOM OLICHKH II00POANS IOUBBI YACTO MCIOIB3YIOT arpoOIpOU3BOI-
CTBEHHBIE (PaKTOPBI, C TIOMOIIBIO0 KOTOPBIX MOKHO OCYIIECTBIISATH IIPOTHO3 COCTOSHUS
(IMHAMUKH) OTIEJIBHBIX TTOKa3arenei mionopoaus. [pu 3ToM yuuThIBalOTCS OCBEILIEH-
HOCTB, TEILJI0, BIaroo0ecreyeHHOCTh, HAJIMUKE TyMyca, TUTaTeIbHbIC BElIeCTBa, peak-
1IUS TIOYBEHHOI cpefibl, yCTOTa PacTeHUH U Jpyrue BECOMBbIE OKa3aTeNl, OCHOBHBIM
13 KOTOPBIX SIBJIETCS YPOKAMHOCTB.

U. M. KapMaHOBBIM TIPEUIOKEH pacueT?, OCHOBAHHBIN HA HAXOXKICHUH HHTETPaJb-
HOTO TIOKa3aTesIsl pa3IUIHBIX CBOMCTB (ComepikaHue rymyca, MoABMXKHOTO Gocdopa
1 OOMEHHOT0 KaJIMs B 3aBUCHMOCTH OT THMA 04B, pH 1 ruapoiautudeckoil KUCIOTHO-
CTH, CTEIICHH HACBHIIIEHHOCTH II0YB OCHOBAHUSIMH) C IIOCTPOCHUEM MAaTEMaTHYECKOM
MOZIEIH IPeoOpa3oBaHusl CBOMCTB MOYB € YUETOM MX BO3ACHCTBHS Ha OOLIMI yPOBEHb
TUIOAOPOAUSI.

Takske pacipocTpaHeHbl JCHCTBYIOIINE CIIOCOOBI OLICHKHU IIOOPOANS ITOYB MO OT-
HOCHTEIILHOMY M COBOKYIHOMY OasutaM. B mepBom cityuae pacdeT mpoBOASAT IO clie-
JYIOIIMM arpOXHMHYECKUM MOKA3aTeIsIM: KUCIOTHOCTb IOYB, COEpKaHUE TyMmyca,
docdopa, Kaaus, KaIbLHs, MarHAsI, OCHOBHBIX MHKPOAJIEMEHTOB, CyMMa ITOTJIOICHHBIX
OCHOBaHMH U CTENEeHb HACBIIIIEHHOCTH [TOYB OCHOBaHUSAMH. Bo BTOpoM cilydae ¢ yueTom
y>K€ UMEIOIINXCS ToKa3aTeseil JOMOIHNUTENBHO OMPEEII0T MOITHOCTh TYMYCOBOTO
TOPU30HTA, 3aMackl FfyMyca B TyMyCOBOM TOPH30HTE, co/iepyKaHue (PU3NIeCKOM ITTMHBI
B MTAaXOTHOM CIIO€.

2 Kapmanos U. U. TInomopoaue mous CCCP (IIpupoaHbie 3aKOHOMEPHOCTH U KOTHYESCTBEHHAS OIICH-
ka). M. : Konoc, 1980. 224 c.
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JI. M. [epxaBun, A. C. @pun [20] npeaiokuiu OCHOBHOW OIICHOYHBIN Oaul
JUISL TIOJIHOTO IIIOJOPOJUS TI0YB OIIPEAEIATH 10 dIIEMEHTaM IUTAaHUs PACTEHUN. J[ei-
CTBHE JIpyTUX (aKTOPOB YUHUTHIBACTCS Uepe3 MONpPaBOYHbIC KOIDOUIIMESHTHI, OJHH U3
KOTOPBIX SIBIISIETCS KITFOYEBBIM.

B yTBepxknenHoit MUHUCTEPCTBOM CElIbCKOTo Xo3siicTBa P meToauke miogopoane
MOYKHO PAaCCUMTHIBATH, UCXO/IS M3 YCTAHOBICHHOTO TEPEYHs MOKa3aTeeil COCTOSHUS
TUTOIOPO/IUS 3€MEITb CEThCKOX03ICTBEHHOTO Ha3HadeHns. B 0CHOBY pacuera Gepercs
yCpeIlHeHHOE 3HAUY€HUEe OT CyMMBI COOTHOIICHUH (PaKTUYeCKUX 3HAUCHUU YETHIpPex
arpoXMMHYECKHX TOKa3aTelNell (KUCIOTHOCTh TIOYB, COJEpKAHHUE TYMYCa, TIOABIKHBIX
¢dopm dochopa 1 OOMEHHOTO Kayvs) K X ONTHUMAIBHBIM 3HAYSHHUSM 110 TUTIAM TT0YB
MOCEBHBIX IUIONIA/ICH CETbCKOXO3IHCTBCHHBIX KYIIBTYP®.

OTeuecTBEeHHBIN IPONU3BOICTBEHHBIH OIBIT U PEACTABICHHBIC PE3YAbTaThl HAYYHbIX
UCCIIeIOBaHUM CBUAETENBCTBYIOT, UTO AJIs1 3(D(HEeKTHBHOM OLIEHKH TIOJOPOIHUS 3eMeb
CEJIbCKOXO3AWCTBEHHOTO Ha3HAUEHHsI HEOOX0IMM KOMIUIEKCHBIH MOX0/, 00ecreurBa-
IOLUI YUET psiia UHTErpajIbHBIX MMOKas3arenei. st J0CTOBEpHOU IIOJIHOM OLICHKU Tpe-
OyeTrcs MozlenMpoBaHue Ipoliecca U3MEHEHHs TUI0I0POIHS TIOUBHI HA OCHOBE Haubosee
BECOMBIX OIICHOYHBIX MTOKA3aTelel, TaKNX KaK COAEp KaHNe OPraHNYEeCKOTO BEIIeCTBa
(rymyca), KHCIIOTHOCTb, BIQXKHOCTh, COIEpIKaHIe TIOABIKHBIX (hopM azoTa, dochopa
1 KaJIvsl, TIOPUCTOCTh, KOJTMYECTBO MUKPOOPTAaHU3MOB (0akTepuii ¥ rpuOOB), comep kaHue
JIMHUCTBIX YACTHUIL B ITOYBE.

Marepuajbl u MeTonbl. [Ipr TpoBeIeHNN HACTOSIIETO UCCIIEOBaHUS OBLTH HC-
TIOJTE30BaHbI aHATMTUYECKUE METOJIBI, 000OIICHBI PE3YIbTaThl, HOyYeHHBIE PA3THIHBIMU
aBTOpaMH, U3Y4alOLUIMMHU POOJIEMY OLICHKH IIOAOPOIUS TOYBHI.

OObeKkTaMu UCCIEIOBAHUI TOCITYKUJIN HAYYHbIC CTAThH K HOPMATUBHBIC JIOKYMEHTHI,
MOCBSILEHHBIE OLIEHKE TIOJOPOMS MTOUBBI.

HccnenoBanust NpOBOJUINCH TTOATAITHO B CIIENYIOIIEH MOCIeq0BaTEIbHOCTH:
aHaJIM3 JIUTEPaTypHBIX HCTOUHUKOB; OIpeJie]IeHIe Hanboee BECOMBIX IMOKa3aresei
OIIEHKH IIOJOPOJIUS MOYBKI; (OpMalIn3alsi OCHOBHOTO KPUTEPHS OLEHKH IJIO-
JIOPOAMS TIOYBHI; pa3paboTKa MaTeMaTHYECKON MOJETH /I KOMIUIEKCHON OLICHKH
TIJI0IOPOAVS TIOYBHI.

Pesyabrarsl uccaenopanus. Mcxons U3 NpeacTaBiIeHHOTO aHANIU3a PE3yJIbTaToOB
HCCIEI0BaHUM, Mbl OIPEAEIIUIIM, YTO Ha IUIOAOPOAUE TOUYBBI B 3HAUYUTEIBHON CTEIICHU
OKa3bIBAIOT BIMSIHUE COACPKAHUE OPIraHUUYECKOTO BEIIECTBA, KUCIIOTHOCTD, BIAKHOCTD,
TIOPHUCTOCTD TTOYBHI, COZIEPKaHMUE MTOABIKHBIX (hopM pochopa, Kaus, MUKPOOPTaHU3MOB
Y IIMHUCTBIX YaCTHL.

B sTOM cityuae mionopoane mouBbl MOXKET OBITH BBIPAXKEHO (OPMYJION:

F_ff(XryM, pH, W, N,, P,O,, K O, Xnop, K. ..n,),
rae X, — conepKaHue OpraHM4ecKoro BelecTsa (rymyca) B rnouse, %; pH — kucnor-
HOCTb MOYBBI, €].; /W — BIQXXHOCTb MOYBBI, %; NN, — coaep:kaHue MOIBIKHBIX (HOpM
a30Ta B 1104BE, MI/Kr; P O, — comepkanne B Mo4Be NOABHKHBIX popM (hochopa, MI/Kr;
3—O6yTBep)K}:[eHI/II/I Mertoauku pacdera okasaTesst IOUBEHHOTO I100poaus B cyosekTe Poccuiickoit

Denepannu [DnexTpoHHBIH pecypc] : [Ipukaz MunnCcTEpCcTBa CceNbeKoro Xo3saicTBa PO ot 6 nromnst 2017 .
Ne 325. URL: https://docs.cntd.ru/document/456080018?marker=6540IN (nara oopamienus: 25.04.2024).
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K,O — coneprkanue B 104Be OOMEHHOTO Kayus, MI/KT; X, = — MOPUCTOCTH MOYBBI, Yo;
K, — xonu4ecTBO MUKpoopranusmos (Oakrepuii u rpu6os), KOE B 1 r nouBbl
(xonmonuneobpasyromas enununa (KOE) — Bennunna, koTopasi MOKa3bIBaeT KOJTUYECTBO
MHUKPOOHBIX KJIETOK (6aKkTepHii, rpHOO0B U T. JI.) UM HEKJIETOYHBIX (hOPM KU3HH (BUPYCOB
Y BUPHUOHOB) B 00pasiie, KOTOPBIE SIBISIOTCS KU3HECTIOCOOHBIMH M (MIJIH) CITOCOOHBI-
MU Pa3MHOXAThCSI IIyTEM JIEJIECHUs] B KOHTPOJIUPYEMBIX YCIOBHUSX); 11, — CONEPIKAHUE
IJIMHUCTBIX YaCTHL B 1104Be, %o.

Ha pucynke npezacraBiieHa cxema ONpeeseHUs KPUTEPUs MakCUMyMa IIJI010pO-
JIsl TIOYBBI, OLICHUBAEMOTIO 10 BEPOSITHOCTHOMY KOo3(dumenty LFS — max B COOT-
BETCTBUH C MPEACTABICHHBIMH OLIEHOUYHBIMH MTOKA3aTEIISIMU.

O1eHKy CTeNneHH TUIOJOPOANS MOYBHI CICAyeT NPOU3BOAUTH MO BEPOSTHOCTHOMY
KOO PUIHUEHTY — MAKCUMYMY IIJIOZ0POIHS TTOYBBI LFS — max.

BepositHoCTHBIH Koo duimenT Ly , MOKa3bIBaAKONIKI CTENEHD II0A0POIUS TOYBbI,
MOXeT ObITh PACCYUTAH 110 opMyIIe:

1
L = 5(LXWM +LontLy, +LNn +Lpo, +LK20+LXn0p +LKM0 +an )
riue LXryM — BEPOATHOCTHBIN K02 (DHUIIHECHT, TTOKa3BIBAIOIINN YPOBEHD COMCPIKAHUS
OPTaHHYECKOTO BellecTBa (TyMmyca) B TOYBE; L i~ BEepOATHOCTHEII K03 pUIHEHT,
TIOKa3bIBAIOIIMA YPOBEHb KUCIOTHOCTH MOYBBI; L, — BEPOATHOCTHBIH KOd(h(UIHMEHT,
TIOKa3bIBAIOIIMI yPOBEHb BIAKHOCTH TOYBBI;, Ly — BEPOATHOCTHBIH KOS HIMEHT,
n
MOKa3bIBAIOIIMI YPOBEHD COMEPKAHUS TIOJABUKHBIX (OpM asora B mouse; Lro, —
BEPOSITHOCTHBIH KO (HUIIMCHT, MOKA3bIBAIOIINI YPOBEHB COJICPIKAHHMS B ITOYBE ITOBUKHBIX
dopm dochopa; Lk,0 — BeposATHOCTHBIH KOIPUIUEHT, TOKA3BIBAIOIINI YPOBEHD
coiepKaHUs B MIOYBE OOMEHHOTO Kallvs; Lxmp — BEPOSATHOCTHBIN KO3 (PUIIIEHT,

TI0KA3BIBAIONIMI YPOBEHD IIOPHCTOCTH TIOUBBI; Lk — BEPOATHOCTHBIH KOA(HIHEHT,
MOKa3bIBAIOIINHI yPOBEHb 00E€CIICUECHHUS [TOUBBI MUKPOOpPraHu3MaMu (OakTepusiMu
U rpubamu); an — BEpPOSTHOCTHBIN KO ()UIMEHT, MOKa3bIBAIOLINI YPOBEHb COACPKAHUS
TJIMHUCTBIX YaCTHUI] B ITOYBE.

BeposTHOCTHBIN KOYQPUIIHEHT LXWM , TIOKa3bIBAIOIINI YPOBEHb COAEPKAHUS
OpPTaHUYECKOTO BEIIEeCTBa (TyMyca) B TOYBE, MOKHO OTIPEIETUTH U3 BBIPAKECHHUS:

cp

L — X ryM
X yar xX°

TyM

e X, fpr — CpeziHee 3HauUCHNE COIePKaHMsI OPIraHUUECKOTr0 BEIIeCTBa (TyMyca) B IIOUBE;
X fYM — 0a3oBoe (HOPMAaTHBHOE) 3HAUCHUE COACPIKAHUSI OPTaHMUYECKOTO BEIECTBa
(rymyca) B modBe.
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OcHOBHOI KpHTEpPHii / O0o0mennbie nokasarenn / YnpapsieMbie HIH HOPMHpYeMble
Main criterion || Generalized indicators — Bo3ReiCTBUS /
Controlled or standardized influences
CozeprkaHrie OPraHIIeCKOr0 BEIECTBA J103a, COOTHOILIEHTIE 1 ArPEraTHOE COCTABIISIONIEE
(rymyca) B mouse / Content of organic matter BHOCHMBIX yroOpennii / Dose, ratio and aggregate
(humus) in the soil component of applied fertilizers
| Kucnorrocts / Acidity | TTpuemer, crioco0b! BHECCHHA YI0OPEHHiT i
cpencts 3awuTsl pactenuii / Techniques, methods
| Brasocts / Humidity | of applying fertilizers and plant protection
Maxkcumym products
IUI010pOUSt
"équblﬂ/ Conepxanne moasmkHbix Gopm dochopa / -
Maximum soil Content of mobile forms of phosphorus | Cesoobopor / Crop rotation |
fertility
Lg. - max CopnepxaHie MOABIKHEIX (JOPM a30Ta B 1OYBe / | Tpuemst 0bpabotku mouss! / Tillage techniques |
s

Content of mobile forms of nitrogen in soil

O0oraueHne noYBbI CreUUaIbHbIMI 100aBKAMH,

Coneprkannie 0OMeHHOTO Kamis / MHHepanamu 1 Mukpoopraansmamu / Enrichment
Exchangeable potassium content of soil with special additives, minerals and
microorganisms

Topucrocts mousst / Soil porosity

TIpuMeHeHHe 3eneHbIX yaoOpeHuit (ciueparos) /

KonuyectBo Mukpoopranu3moB (Oaktepuii u Application of green fertilizers (green manures)
rpuos) / Number of microorganisms (bacteria
and fungi) CMemmanHble OCAIKH KYIbTYp /

Mixed crop plantings

CopeprkaHue MIMHUCTBIX YaCTHL B 110YBE /
Content of clay particles in soil

W3ectkoBanme / Liming

Conepratue yrieposa B nouse /
Soil carbon content

Puc. Cxema JJIA ONpEACTICHUS KPUTEPUS MaKCUMYyMa I1I0J0POAus MMOYBbI, OIICHUBAEMOT'O

110 BEPOSATHOCTHOMY KO3Cb(1)I/ILU/IeHTy LF — max ¢ ApYruMu 3aBUCAILIMMHU OT HEI'O MOKa3aTeIAMU
s

Fig. Scheme for determining the criterion for maximum soil fertility, assessed by the probability
coefficient LF — max with other indicators that depend on it
s
Hemoynuk: cOCTaBICHO aBTOPAMH CTAaThU.
Source: the diagram is compiled by the authors of the article.

BepostHocTHBIHN KO3 prmmeHT LpH, MOKa3bIBAIOIIUN YPOBEHb KUCIOTHOCTH TIOYBHI,
MOYKHO OTIPE/ICTUTH U3 BBIPAKECHHUS:

ST e

rae (pH)® — cpeanee 3HadeHne KUCIOTHOCTH mMouBsl; (pH)® — 6a3oBoe (HOpMaTHBHOE)
3HAYCHUEC KUCIIOTHOCTH ITOYBBI.

BepositHoCTHBINH KOdG(UIMERT L, NOKA3BIBAIOIMA YPOBEHD BIAKHOCTH TI0YBbI,
MOYKET OBITh pacCUMTaH 10 (popMyIie:
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we

Ly =375 3

e Wer — CpeaAHCC 3HAYCHUC BIIA’JKHOCTH IOYBBHI;
W' — 6a30BO€E 3HAUEHNE BIAKHOCTH ITOYBEI.

BepostitHocTHbIH Kodpuiment Ly, , mokaspiBatoniuii ypoBeHb COIEPKAHHUS MOIBUKHBIX
n
(dopM a3oTa B 110YBE, MOKHO ONIPEIEIIUTD U3 BBIPAKCHUS:

NP
L, = N

rie N,” — cpennee 3HaueHNE TONBIKHBIX GOPM a30Ta B rouse; 4V, ,? — 0a30Bo€ 3HaYECHHE
HOJIBIKHBIX ()OPM a30Ta B MOUBE.

BepositHocTHBII K09 duireHT LP,0, , TOKa3bIBAIOIINI YPOBEHB COACPKAHUS B ITOYBE
MOABMKHBIX (opM (ocdopa, MOKHO TIPEICTABUTD B BHJIE:

(P,0,)”
Leo,=——%>
(P.05)

e (P,0,)® — cpennee 3HaYEHUE COMEPKAHUS B MIOYBE MOABIKHBIX (hopm docdopa;
o
(P,0,)° — 6a30BO€ 3HAYEHHE CONEPKAHUSA B TIOUBE MOIBHKHBIX popm docdopa.
BepositHocTHBIH KO3 duImeHT Lk,o , TOKa3bIBAIONIMN YPOBEHB COICPIKAHUS B TIOUBE
00OMEHHOTO KaJvs, MOYKHO HAWTH TI0 yPaBHEHHIO:

(K,0)”
Lio="—"—%,
(K,0)

rae (K20)Cp — cpenHee 3HAYEHHE COJIEp)KaHUs B IMOYBE OOMEHHOro Kamus Lk,o ;
(K,0)° — 6azoBoe (HOPMATHBHOE) 3HAYEHHE COAEPIKAHKE B TOYBE OOMEHHOTO KaJIus.
BepositHocTHbIH KO3 duIpeHT Lxmp , TIOKa3bIBAKOIIHIA YPOBEHb IOPUCTOCTH MOYBHI,
OTIPENICTISIOT U3 COOTHOIICHUSI:
X

L — op ,
X nop Xl?op (4)

cp
nop

Xop — 6230BO€ 3HAYEHHE TOPUCTOCTH TIOUBHL.

BepostHocTHBIN KO3 PueHT LKMO , IOKa3bIBAIOIINN yPOBEHb 00eCcTedeHUs
MOYBBI MUKpOOpraHu3Mamu (0akTepus MU B TpubaMu), ONPEeNIeTcsl ¢ TOMOIIBIO
YpaBHEHUS:

e X — CPEAHCE 3HAUCHNEC NOPHUCTOCTU IMOYBEI,
6

cp
— KMO

[ __ Mo
K 6
MO K

MO

b
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cp o
Ko — cpemHee 3HaYEHNE KOMMYECTBA MUKPOOPIaHU3MOB (6aKTepuil 1 rpu6oB) B NI0UBE;
K So — 0a30BO€ KOJMYECTBO MHUKPOOPTaHU3MOB (OaKTepHii U rpuOOB) B MOYBE.

BepostHocTHBIH Kodddumment Ly, mokassiBatommii ypoBEHb CONepIKaHIs TITHHUCTHIX

i’

HaCTull B ITOYBE, MOXXHO HaWTH 110 YPaBHCHUIO:

T

L, =—, (5)

rje N, — cpeHee 3HAYEHHE COIEPKAHUS IIMHUCTHIX YAaCTHUIL B ITOYBE; ngI — 0azoBoe
3HaYCHUE COACPIKAHUS TIIMHUCTHIX YaCTHIL B TIOYBE.

CyIIHOCTB MPE/ITIOKESHHON MOJIENH CBOJUTCS K 00BEIMHEHUIO OT/ICIBHO PACCUUTHIBAEMBIX
M0Ka3aTeNeil OLIEHKU U MPOTHO3UPOBAHUS ILJI0I0POs [TOUBKI B €IMHOE 11es10€. Takoil
TIOJIXOJT ITO3BOJISIET IaTh KOMILIEKCHYHO OLIEHKY TUIO0PO/IHs TOUBbI. B Talnuiie npuBeaeHbl
0a30BBIC U CpeIHIC 3HAUCHIS TTOKA3aTeleH, a Takke MOACYNTAHO 3HaUeHUE KoddduirmenTa
(nokasarenst) L, i ONEHKHU CTENEHHU MUI0I0POIHS TOYBBL.

Cnenyet OTIC/IGTI/ITB, YTO €CIii NpH olleHKe kuciotHoctu (pH), BiaxknocTu (W)
H TOPUCTOCTH (X, ) MOYBBI, & TAK)KE IPH OLECHKE COACPKAHUS ITMHUCTBIX YACTHIL
B II04B€ (7, ) YUCIICHHBIE 3HAYEHHS COOTBETCTBYIOIIMX KOO(PHUIHMEHTOB LwLy anop
u an > 1, TO 3TO CBUAETENBCTBYET 00 YXYAIICHUH II0IOPOIHS TIOUBEL. B aTOM ciydae,
npu pacuere kod3pdunreHTon Ly Ly LXHop u L,,m o dopmynam (2), (3), (4) u (5),
0a30Bble 3HAYCHHUSI MTOKa3aTeIe HeOOXOAMMO Pa3JesnTh Ha cpeaHne ((hakTuueckue)
WX 3HAYCHUS.

Hwmxe mpencTaBiieHs! Ba BapraHTa pacdyeTa MmoKa3areiei IoI0poIus TTOYBHI:

— B BapuanTe 1 cpenane ((hakTUUIECKHE) 3HAYSHUS MTOKa3aTelied He TPEBBIMIA0T
0a30BbIC 3HAYCHHS,

— B Bapuante 2 cpeqHue ((pakTHIeCKue) 3SHaUSHHUS [T0KazaTesel MPEeBBIIaloT 0a30BbIe
3HAYCHUSI.

[To gaHHBIM TaOIUIIBI BEPOSTHOCTHBIN KOA(DDUIIHESHT LFS , IOKa3bIBAIOIIUI CTETICHb
TUTOIOPO/TUSI TIOYUBHI JIJIsl BApUAHTA 1, paBeH:

1
L, = §<LXWM +Lout Ly + Ly + Lo, +LK20+LXHOP Ly +L, ) =

:é(O,90+0,93+0,88+0,73+0,80+0,82+O,91+O,80+0,93):0,86.

st BapuanTa 2:

1
LFS = E(LXWM +Lout+Ly, +LNn +Lro, +LK20+LXHOP +LKMo +an ) =

:é(2,25+0,72+0,64+1,95+1,6+1,36+0,85+2,5+0,63): 1,39.
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Tabnuna
Table
Iloxa3aresn U BepOATHOCTHBIC KOO (PHUINEHTHI OLIEHKH I1010POJAHS II04YBbI

Indicators and probability coefficients for assessing soil fertility

KMO’
N,, | PO,, | KO, KOE® 1T

X 5 s
3;{;:;Iﬁﬁz/ ‘Dy/: pH,en. | W,% | mr/kr/ | Mr/kr/ | mMr/kr/ (')'/Zp TOYBHI / o
mg/kg | mg/kg | mg/kg CFUin 1

[0 >

g of soil

Bazosoe / Basic 2,0 5,5 16 41 250 220 55 1,0-10° 40

Cpennee 1,80 5,10 14 30 200 180 50 0,8-10° 37
(Bapmanr 1) /

Average

(option 1)

Bepositnoctuenii 0,90 0,93 0,88 0,73 0,80 0,82 0091 0,80 0,93
kodurmeHtT

L (Bapmant 1)/

Probability

coefficient L

(option 1)

Cpennee 4,50 7,60 25 80 400 300 65 2,5-10° 63
(Bapuanr 2) /

Average

(option 2)

BepositHocTHBIH 2,25 0,72 0,064 1,95 1,60 1,36 0,85 2,50 0,63
koaurmeHT

L (Bapuanr 2) /

Probability

coefficient L

(option 2)

[Ipu cooTBeTcTBUU cpeqHUX ((PaKTUUECKHX) 3HAYCHUH MoKa3areieil 0a30BbIM 3Ha-
YeHUSIM TI0Ka3aresiell BepOSTHOCTHBIE Ko3(DdUImeHTsl OylyT paBHbI WK OyIyT CTpe-
MUTBCs K efunuIe. Eciu 3Hadenne koadduimenra LFs <1, TO 3TO CBUJICTEILCTBYET
00 ncromenny mouBkl. [Ipu 3TOM TpedyeTcs pa3paboTka MEPOTIPUATHI TI0O BOCCTAHOB-
JICHHIO TIOZOPOANS MTOYBBL, YTOOBI 00ECIIEYUTh BHICOKYIO PEHTA0CIBHOCTh MPOU3BO/-
CTBa MPOAYKIINU PACTEHHEBO/ICTBA.

AHanu3 IuTepaTypHbIX UCTOYHUKOB ITOKA3aJl, 9TO JIJISl OIIEHKH YPOBHS TUIOJJOPOIAHS
MOYBBI B PA3IMYHBIX MPUPOTHO-KIMMATHIECKUX YCIOBUSAX MTPUMEHSIOT MTOKA3aTelH,
XapakTepHu3yIoLHe JaHAma(THO-3KOIOTHYECKHE, IKOJIOTO-TeHETHYECKHE, GU3UUIECKHUE,
BOJHO-(pH3HMYECKHe, arPOXUMHUYECKUE, OMOIOTHUECKUE U DKOJIOTO-TOKCUKOJIOTHUECKUE
0coOeHHOCTH TTIOYBBI. BMecTe ¢ TeM, mepedeHb nmokaszaTesneil OLEHKH II0J0POIHS TOYBBI
JIOJDKEH YTOYHATHCS [T KOHKPETHBIX YCIIOBUH MPOU3BOJCTBA CENTLCKOX03HCTBEHHON
MPOIYKIIHH.

[IpennoxeHHbIE HaMU KpUTEpUH (MAKCUMyM YpPOBHS TIJIOAOPOAWS TTOYBHI
l@; — max) o0ecrneynBaeT KOMIUIEKCHYIO OIIEHKY YPOBHS IUIOAOPOAHS MOYBHI
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C y4eToM HanboJsiee BECOMBIX MOKa3areliel, epeueHb KOTOPBIX MPUBEICH HA PUCYHKE
Y UCIIOJIb3YeTCsI IIpH pacueTax 1o ¢opmyse (1).

OteHKa ypoBHSI IITOAOPOAMS OUBBI 1O (hopmyrie (1) AaeT BO3MOXKHOCTH pa3zpadoTarh
MEpOTPHATHS, HAIpaBJIEHHBIE Ha TIO/JIepKaHNE WIIK BOCIIPOU3BOACTBO TIOAOPOIHUS MO-
yBbl. OJHUM U3 BApUAHTOB MOJAEP KaHUS TUIOOPOIHS TIOUBHI ABJISETCS MPEITI0KEHHOE
POCCHICKUMH 1 (PMHCKUMHU YYECHBIMH MPOM3BOACTBO MPOIYKIIUH C HCIIONIB30BAHUEM
OpPraHNYEeCKUX yIoOpeHuil 0e3 MPUMEHEHUsI XMMUYECKUX CPEACTB 3aLUThl PAaCTEHUH
OT BpenuTeneil u Oosne3Hel Uil Moy4yeHHs NPOAYKLUN BBICOKOTO KauecTBa ¢ MUHU-
MaJbHBIM HETaTUBHBIM BO3JICHCTBUEM Ha OKpYykKaroulyro cpeny [21].

PaccmoTpeHHbBIe MTOKa3aTeNny MIOA0POAUS ITOYBBI TAKKE ABJSIOTCS Hanbosee Be-
COMBIMH TIOKA3aTeJIIMU MIPH OLIEHKE aHTPOIIOTCHHOTO BO3JCHCTBHUS Ha HKOJIOTHYECKHUE
napameTpsbl arpo3KOCUCTEMBI — TU(PY3HON HArPY3KH Ha BOJAHBIE OOBEKTHI U BBIOPOCHI
KJIMMAaTHYEeCKH aKTHBHBIX BEILIECTB.

B coBokynHOCTH OIleHKa 110 JaHHBIM [TOKAa3aTesIsIM ITO3BOJIMT CBOEBPEMEHHO OCYIIIECT-
BJISITH MEPOTIPUSTHS 10 00ECIIEYEHUIO YCTOMYMBOTO COCTOSHUSI OKPYKAIOIIEH CPEbl.

O6cy:xnenne u 3aKiaiouenue. Ha ocHOBe aHanTHUECKOTO 0030pa BEIOpaHbI Harbosee
BECOMBIE TI0KA3aTeN OLIEHKN YPOBHS IUIOOPOANS TIOUBBI: COIEPKaHNEe OPTaHUIECKOTO
BemiecTBa (TymMyca), KUCJIOTHOCTb, BIaXKHOCTbD, TIOPHCTOCTH MOYBBI, COACPKAHHUE TI0-
IBIDKHBIX (hOpM a30Ta, hocdopa, Kajusl, KOINIeCTBO MUKPOOPIaHU3MOB M INIMHUCTBIX
4yacTull B [IOYBE.

Pazpaborana maremaTnyeckast MOAEIb JJsl KOMIICKCHOM OLICHKH YPOBHS ILIOJO-
POANS TIOYBBI C YYE€TOM BBHIOPAHHBIX ITOKa3aTenei.

PaccmoTtpensl nmpuMepbl pacdyera o CpeIHUM U 0a30BbIM 3HaUCHHUAM HOKazaTeseh
C UCIOJIb30BaHUEM NPEATI0KEHHON MaTEMaTHYECKON MOJIENTH, KOTOPBIE AAOT MTPEICTAB-
JIeHHe 0 HanOoJiee THIMYHBIX IpoLeaypax GopMUpPOBaHUs IIOKa3aTeIel U OIIeHKHU pac-
CMaTpUBaeMoro npoiuecca.

[IpennoxenHass METOAMKa MO3BOJISIET PACCUUTATh YPOBEHB IIOOPOIUS TTOYBHI
¥ 3aKJIIOYHTh, uTO pU L, < 1 mo4Ba SIBJIAETCS UCTOIIEHHOM, IPU STOM TOSBISETCS
HEOOXOIMMOCTH B IIPOBEIGHMH MEITHOPATUBHBIX PaboT. IIpu L, >1,no4sa cuuraercs
TJIOIOPOIHOM, YTO 0OECTIEUMBAET BHICOKYIO PEHTA0EILHOCTh MPOM3BOIAMMON CEITbCKO-
XO35UCTBEHHOMN POy KIIUH.
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