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Summary
The problem of regulation of flows and balance of biogenic elements on reclaimed agricultural lands
is considered. The principles of regulating the flows of biogenic elements have been developed, which
allow us to form fundamental positions that give a fairly clear idea of the direction in which to search
for effective technologies and ways to manage the balance.
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Abstract

Introduction. The relevance of research is determined by the global problem of providing food to the
growing population of the earth and the contradictions that arise in an effort to solve this problem at
the expense of the planet's natural resources. Regulation of the flows of biogenic elements is a power-
ful tool that allows increasing the productivity of agrophytocenoses, controlling all aspects of soil-
forming processes, and preventing environmental pollution. Systematic work with regulators of bio-
genic element flows should proceed from scientific knowledge of the mechanisms of their formation,
dynamics, accumulation, expenditure, etc. And in this regard, it is necessary to make maximum use of
all scientific developments, the laws of agriculture, the physical features of the formation of processes.
But general rules must also be developed - principles according to which regulators will have to work
in order to preserve the continuity of local goals and a global strategy for the harmonious development
of nature and man. The purpose of this study is to develop principles for regulating the balance of bio-
genic elements on reclaimed lands. Object. The object of research is the flows and balance of biogenic
elements on reclaimed agricultural lands, considered as a factor of productivity of agrophytocenoses
and expanded reproduction of soil fertility. Materials and methods. The principles should be proper-
ly justified and extremely clear, axiomatic, and do not require complex, abstract proofs. Here, the
«idealization» of the main provisions that will be included in the formulation of the principle is largely
welcomed. The need for full compliance with the principle is not canonized, but the vector of striving
for the "ideal" is indicated. For all its "philosophical" nature, the principles should proceed from a
physical understanding of objective reality, a physical representation of objects, systems, and relation-
ships. Results and conclusions. The research has developed the principles of regulating the flows of
biogenic elements, which allow us to form fundamental positions that give a fairly clear idea of the
direction in which to search for effective technologies and ways to manage the balance. The research
has proposed formulations of the principle of the objective necessity of regulating the flows of biogen-
ic elements, the principle of naturalness, the principle of balanced turnover of substances, the principle
of temporary and deferred action, the principle of dynamic equilibrium, the principle of responsibility
for the impact, the principle of limiting regulatory action, the principle of waste-free system. The use
of these principles, the desire to comply with their theses in the development of practical ways to regu-
late the flows of biogenic elements can become the system basis that will help create technologies that
are organically integrated into natural ecosystems.
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INPUHLIUIIBI PET'YJIMPOBAHUA IIOTOKOB U BAJTIAHCA
BUOI'EHHBIX 9JIEMEHTOB HA MEJIMOPUPOBAHHBIX 3EMJIAX

M. H. JIbITOB, KanOudam cenbCKOX035AUCMBEHHbIX HAYK, OOYEHM

Q@I'BHY Bcepoccutickuti HayuHO-Ucc1e008amenbCKull
uncmumym cuopomexuuxu u menuopayuu um. 4. H. Kocmsaxoea
2. Boneoepao, Poccuiickas ®edepayus

AKTYaAJIbHOCTh. AKTYaJbHOCTb HCCICIOBAHUN MPENONpPEncsaeTcss MIo0aibHONU MpobIeMoit
oOecrieueHus MPOJOBOILCTBHEM PACTYIIEro HaceleHUs 3eMJIM U TEMH MPOTHBOPCUHMIMH, KOTOPBIC
BO3HHUKAIOT B CTPEMIJICHHUU PCIIUTH O3TY npo6neMy 3a CUCT €CTCCTBCHHLIX IPHUPOJIHBIX PECYPCOB ILjIa-
HCTHI. PCFYIII/IIJOBaHI/Ie IIOTOKOB 6I/IOFeHHBIX DJIEMCHTOB ABJIACTCA MOHIHCI‘/‘IHII/IM HHCTPYMCHTOM, I103-
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BOJISIFOIINM YBEIMYUTH MPOAYKTHBHOCTH arpo(pHUTOIEHO30B, KOHTPOIHPOBATH BCE ACTIEKTHI TOYBOO0-
pa3oBaTeIBHBIX TIPOIECCOB, MPEIOTBPAIATh 3arpsi3HEHHe OKpysKaroreii cpeasl. CrcteMuas pabora ¢
peryiaiaTopaMu ImOTOKOB 6I/IOFeHHBIX OJICMCHTOB J0JIDKHA UCXOAUTH M3 HAYYHOI'O 3HAHUSA MECXaHU3MOB
X GOpMUPOBaHHS, TUHAMHUKH, HAKOTUIEHHS, pAcCXOJOBaHMs U T.1. M B 9TOM Iu1aHe He0OXOIUMO MakK-
CHUMaJIbHO HUCIIONB30BaTh BCE HAYYHBIC HApaOOTKH, 3aKOHBI 3eMIIeeNus, (GU3NYECKHE OCOOCHHOCTH
¢dopmupoBanus nporeccoB. Ho m1omkHBI OBITh pa3paboTaHbl v OOLIHE MPaBUIIa — IPUHIIMIIBI, B COOT-
BETCTBHUHU C KOTOPBIMH JIOJDKHBI OyAyT paboTaTh PeryisiTopbl, 4TOOBI COXPaHSATh HEPa3pbIBHOCTH JIO-
KaJIbHBIX IIeJIel ¥ TJ00aJIbHOM CTpaTerMM TapMOHUYHOTO Pa3BHTHS NMPHUPOILI M uelloBeka. Llenbro
HACTOSIIIEr0 MCCIEOBAHUS SBISCTCA pa3pabOTKa MPUHIIMIIOB pEryiupoBaHus GallaHca OHOTeH-
HBIX 3JIEMEHTOB Ha METMOPUPOBAHHBIX 3eMIIX. O0bekT. OObEKTOM UCCIIEIOBAHUHN SBISIOTCS TOTOKH
1 OajaHC OMOTEHHBIX 3JIEMEHTOB Ha METHOPHPOBAHHBIX 3eMJISIX CEITbCKOX03IHCTBEHHOTO Ha3HAUCHMS,
paccMaTpuBaeMble B KauecTBe (hakTopa MPOAYKTHBHOCTH arpo(UTOICHO30B U PACIIHPEHHOTO BOC-
MPOM3BOCTBA IJIOAOPOIUS MOoYBbl. MaTepuabl U MeTOAbL. [IpUHIMIIBI HOJKHBI OBITH B JTOJDKHOM
MEpE 06OCHOB3HBI " Ope€acIbHO MOHATHBI, aKCMOMAaTUYHBI U HE Tpe6OBaTb CJIO)KHBIX, aGCTpaKTHBIX
JIOKa3aTEeIBCTB. 3/1eCh B 3HAUUTEIBHON Mepe MPUBETCTBYETCH «HACAM3AIINSI» TEX OCHOBHBIX ITOJIO-
KEHUH, KOTOpbIe OYAyT 3aKto4eHbl B (OPMYITUPOBKY NpuHIMNA. HeoOX0omIMMOCTh BCECTOPOHHETO
COOJTIOIEHHS TIPHHIIAIIA HE KAHOHU3UPYETCSA, HO YKa3bIBAETCS BEKTOP CTPEMIIEHHS K «maeanyy». [Ipu
BCceM cBoeM «(QUI0ocoPCKOM» XapaKTepe MPUHIMITBI JO/DKHBI UCXOAUTh U3 (DU3MYECKOrO TIOHUMAaHUS
00BEKTUBHON PealbHOCTH, (hH3NUECKOTr0 MPEACTaBICHHS 00bEKTOB, CHCTEM, B3aUMOCBs3ei. Pe3yJib-
TaThl U BBIBOJAbL. VCCaeqoBaHUAMHI pa3paOb0TaHbl TPUHIIKITEI PErYIHPOBAHMS TTOTOKOB OHMOTEHHBIX
3JIEMEHTOB, KOTOPBIC MO3BOJIAIOT C(HOPMUPOBATh (PyHIAaMEHTAIBHBIC ITO3UIUH, JAOILIKE TOCTATOYHO
SICHOC MMPEACTABJICHHUE O TOM, B KAKOM HAIlpaBJICHUN BCCTU IMOHUCK Sq)q)eKTI/IBHBIX TeXHOHOFHﬁ, CIIOCO-
00B yrpasienus OanrancoMm. MccineqoBaHUsIMI MPETOKEHBI (DOPMYIUPOBKH MTPHHITUIIA 00BEKTHBHOM
HeO6XOIII/IMOCTI/I peryjiupoBaHus IIOTOKOB 6HOFeHHBIX OJICMCHTOB, IIPUHIMUIIA HpI/IpO):[OHO):[O6I/I$I,
MPHUHIAIT cOaTaHCHPOBAHHOIO 000POTa BEIIECTB, MIPHUHIIUIIA BPEMEHHOTO U OTJIIOKEHHOTO IEHCTBUS,
InpuHIUIIaa AUHAMUYCCKOrO PaBHOBCCHA, IMPHUHIUIIA OTBETCTBCHHOCTH 3a BO3I[eI71CTBPIe, IIpyUHIHIIa
OrpaHUYCHHUA PETYIATOPHOIO ﬂeﬁCTBHH, IIpUHIIAIIA 6630TXOI[HOCTI/I cucTeMbl. Mcrmonp30BaHue 3TUX
MPHUHITAIIOB, CTPEMJIEHHE K COOTBETCTBHIO JAHHBIM TE3MCaM TIPH pa3paboTKe MPaKTHYECKUX CITOCOOO0B
peryJIrpoBaHus MOTOKOB OMOTCHHBIX 3JIEMEHTOB MOXKET CTaTh TOH CUCTEMHON OCHOBOH, KOTOpas Mo-
MOXET CO3/1aBaTh TEXHOJIOTMHU OPraHUYHO BCTPAUBACMbIC B IIPUPOAHBIC S9KOCUCTEMEIL.

Knrouesvie cnoea: Ouocenmvie snemenmovl, MeIUOPUPOBAHHBIE 3eMIU, NI000POOUe
no46vl, NPOOYKMUSBHOCb A2PODUMOYEHO308.

HutupoBanue. JIeitop M. H. [IpuHIUIEI perynupoBaHus IOTOKOB 1 OanaHca OMOTEHHBIX 3JIEMEHTOB
Ha MEITHOPUPOBAHHBIX 3eMIIsiX. M3eecmusi HB AVK. 2023. 3(71). 141-152. DOI: 10.32786/2071-9485-
2023-03-14.

ABTOpPCKMIi BKJIaA. ABTOp HACTOSIIEIO UCCIIEAOBAHMS IPUHUMAJ HEIOCPEICTBEHHOE YJacTHe B IUIAHH-
POBaHHUM, BBHINOJHEHWH U AHAJHM3€ JAHHOTO HCCIEAOBaHM. ABTOP HACTOSIIEH CTaThH O3HAKOMUIICS C
npeACTaBJICHHBIM OKOHYATCIIbHBIM BApUAHTOM U 0}106[)1/1.]'[ €Tro.

KondaukTt uHTepecoB. ABTOp 3asBIsieT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.

BBenenune. Menmuopanust 3eMellb, 1 B YaCTHOCTH THIPOTEXHHYECKUE MEIHOPALUH,
COTIPOBOXIACTCS CYIIECTBEHHBIM M3MEHEHUEM YCIIOBUM MOYBoOOpa3zoBanus [2, 4, 15]. Yuu-
THIBasi TIyOMHY BCTpaWBaHUS TEXHOTCHHBIX (YHKIHH MEINOPATHBHON HH)KEHEPUH B OHO-
chepHbIe TPOIECCHl 1 MHOTO0Opa3ue ACHCTBYIOMMX (PakTOpoB, TpaHchopmalus MPOIeccoB
04YBOOOPa30BaHUs CTajla 0ObEKTUBHO COMYTCTBYIOIIKUM (PAKTOPOM M Ha OIpPE/IEICHHOMN 4Ya-
CTH METTMOPUPYEMBIX 3€MEJIb SIBJSETCS MPUYMHON uX nerpananuu [6, 7, 12, 15]. Tlpouecchr
BTOPUYHOTO 3aCOJICHUSI, OCOJIOHIIEBAHMS, YIUIOTHEHHS U Pa3pyIICHHsI IOYBEHHOU CTPYKTYPHI,
AeryMU(DUKAIUH SBISUTACH U OCTAIOTCS 3HAUMMBIMHU (PaKTOPAMHU ISl OPOIIAEMBIX 3€MEITb Fora
Poccuu. B 3HaunTenbHOM Mepe 3TH MpoIecchl HEPA3PHIBHO CBSI3aHbI C OaJaHCOM OMOT€HHBIX
AIIEMEHTOB, (POPMUPYIOIIUMCSI Ha MEIMOPUPOBAHHBIX 3EMIISX, TIOTOKH KOTOPBIX HAXOISATCS
M10JT HETIOCPEACTBEHHBIM BIMSHUEM MPOW3BOJHBIX (QYHKIMI OPOIICHUs. YYeT TOTOKOB OHO-
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TEHHBIX 3JIEMEHTOB, UX JAMHAMUKH, OINpPEAEISIONIed HamnpaBiIeHHOCTh BCEr0 MHOI000pasus
MTOYBEHHBIX MIPOLIECCOB, SIBISIETCA HEOOXOIUMBIM yCIOBUEM IPEOA0JICHHS POOIeMbl Jerpa-
JaIyy MOYBHI pu opotnenuu [3, 10, 11, 13, 16].

Peanuzyemble TEXHOIOTHH, B TOM YHCII€ U THUIPOMEIUOPATUBHbBIE, UCIIOIb3YEMbIE TIPU
MIPOU3BOJICTBE CEIHCKOXO3IMCTBEHHON MPOAYKLUHU, SIBJIAIOTCS (PaKTOpaMH BIMSIHUS, B TOU
WIM UHOM Mepe, ONpeleiolMMU AUHAMHUKY MOTOKOB OMOTE€HHBIX 3JeMeHTOB. Mcnonb3ys
9TH TEXHOJIOTUU MU SICHOM IPEJICTaBICHUH O TOM, KaK OHU BIMSIOT Ha JUHAMHKY ITOTOKOB
OMOTreHHBIX AJIEMEHTOB, MOXKHO Y€ FOBOPUTH HE O (paKTOpax BIUSHUS, a 00 HHCTPYMEHTaxX
JUTsl YIIpaBJICHUsI TTOTOKAMH, a CJIEIOBATEIbHO, U I ynpaBieHus: oamancoM. Croga HE00X0-
MO TaK)K€ BKIIIOUUTH T€ MEPOIPUSITHSL, KOTOPBIE TPOBOJISATCS U C LIEIBIO HEMOCPEICTBEHHO-
ro peryivpoBaHus 6anaHca OMOTE€HHBIX 3JIEMEHTOB. B COBOKYIHOCTH 3TO MO3BOJIUT cPopMHU-
pOBaTh CUCTEMY PETYJATOPOB JJisi KOMIUIEKCHOTO PEryiMpOBaHUs MMOTOKOB M OanaHca Ouo-
IeHHBIX 2J1eMeHTOB. Ha aHHOM 3Tarie 1es1blo HCCiel0BaHus SBIISIETCS pa3paboTKa MPUHIIM-
[IOB peryiIupoBaHus O6amaHca OMOTEHHBIX 3JIEMEHTOB Ha MEIMOPUPOBAHHBIX 3EMIISIX.

Marepuajbl 1 Meroabl. K OMOreHHBIM 371€MEHTaM OTHOCST BCE XMMUYECKHE 3Je-
MEHTBI, KOTOPBIE COACPIKATCA B )KMBOW MAaTEPHUH M B TOM WJIM MHOW CTETICHH y4acCTBYIOT B Me-
Ta0OJIMYECKUX MPOIEccaX, BBIMOIHIIOT onpeneneHnyo ¢pynkuuio [1, 5, 8]. buorennsie sme-
MEHTBI HE 4yX/bl IPUPOJIe U Ouocdepe B LIEIOM, HO UX ITOTOKH B €CTECTBEHHOH cpenie uMe-
10T ONPEAENEHHYIO CTPYKTYPY, MO3BOJISIONIYIO MOAEPKUBATh YCTOMYUBOCTh CUCTEMBI B 11€-
noM. Bcee HampaBiieHUs 1€ATENbHOCTH 4€IOBEKa, B TOM 4YMCJIE U B arpocdepe, OKa3bIBaIOT
CYLIECTBEHHOE BIMSIHHE Ha (JOPMHUPOBAHHME NOTOKOB OMOIE€HHBIX AJIEMEHTOB WX PE3YJbTH-
pyromiero 6ananca. 9To mpoiecc 0ObEKTHUBHBIN, PABHO KaK U TO, YTO JIOKAJIBHBIC IIETH U3ME-
HeHus (Wi GOpMUPOBAHUSI HOBBIX) IOTOKOB OMOTEHHBIX 3JIEMEHTOB YaCTO HE CKJIa/IbIBAIOTCS
B IJI00aNbHBI BEKTOP Pa3BUTHUSL CUCTEMBI «UeJIOBEK-IIpUpoaa». Paboueil rumore3oil uccie-
JOBaHUM SIBJISETCS MPEANOJIOKEHUE O BO3MOKHOCTH CO3JAHUSI CUCTEMBI PETYISTOPOB, KOTO-
pas obecrieunia Obl OajlaHC UHTEPECOB B OTHOILIEHUU JIOKAJbHBIM — II100aJIbHBIN YPOBEHBY,
MpeloCTaBIsisi (OPMUPOBAHUE YIPABISEMBIX MOTOKOB OHMOTEHHBIX 3JIEMEHTOB Ha OCHOBE
ri1yOOKOIr0o Hay4yHOTO 3HaHUs U MOHUMaHUs NMpUpoabl Bemieil. Ciienyer noHUMAaTh, YTO YBEJU-
YeHHE MPOIAYKTUBHOCTH arpo(pUTOLIEHO30B SIBJISETCS JIOKAJIbHOM, HO a0COJIIOTHO HEOOXOAu-
MOMH IIEJIbIO, €CJTM MBI TOBOPUM O Pa3BUTHU 4YeJoBeUeCTBa. A cOaTaHCHPOBAHHBIM pElIEHUEM
OyZeT CUCTEMHOE yBeJIMYeHHE MOTEHIMAala MPOJIYKTUBHOCTH 3€Mellb, KOTJa poCT UX IUI0J0-
ponus 00ecredrBaeT HEYKIOHHOE MOBBIIIEHNE TPOU3BOUTENLHOCTH arpocgepsl.

CucremHasi paboTa ¢ peryisiTopaMu MOTOKOB OMOT€HHBIX 3JIEMEHTOB JOJDKHA HCXO-
JUTh U3 HAYYHOTO 3HAHMS MEXaHW3MOB WX (OPMUPOBAHUS, TUHAMUKH, HAKOTUICHHS, PacX0-
noBaHus ¥ T.4. M B 3TOM I1aHe HEOOXOAMMO MAaKCHUMAaJbHO HCIIOJIb30BAaTh BCE Hay4dHbIE
HapaOOTKH, 3aKOHBI 3emiienenus, Guznyeckue ocooeHHOCTH GopMupoBaHus mpoieccoB. Ho
JOJKHBI OBITH pa3paboTaHbl M OOLIME IMpPaBUJIa — MPUHIMIBI, B COOTBETCTBUH C KOTOPHIMU
JOJKHBI OyAyT paboTaTh PeryasiTopbl, YTOObI COXpPaHITh HEPA3PhIBHOCTh JIOKAJIBHBIX LIeJel
U 1J100aJIbHOM CTPAaTErui FApMOHUYHOIO Pa3BUTHS MPUPOJIbI U YETIOBEKA.

Pabota Hax npuHIUNAMU PETyIUPOBAHUS TOTOKOB OMOIE€HHBIX 3JIEMEHTOB MTO3BOJISIET
chopMupoBaTh T€ (pyHJAaMEHTaJIbHBIE MMO3UILIMHU, ONUPASICh HA KOTOPhIE MOXKHO OYyJEeT 4eTKO
MIPE/ICTaBIATh, B KAKOM HaNpaBJIC€HUU BECTU MOUCK 3(PPEKTUBHBIX TEXHOJOTHUH, CIOCOOOB
yrIpaBiaeHus: OalaHcoM (PUCYHOK 1).

B TO xe BpeMs, HCIOJIB3Ys MPUHITUIIBI, MOXKHO OYyJeT MOHSTh, KAKHE PUCKH MOYKHO
OKHJaTh IPU BHEAPEHUU TEXHOJIOTHH, TJ€ T€ HauboJjee ysa3BUMbIE MECTa, HA KOTOpbIe HEOO-
XOJMMO 00paTUTh 0COOEHHO NMPUCTAIbHOE BHUMAHUE.

[TpuHUUIBI TOHKHBI OBITH B TOJDKHOW Mepe 0OOCHOBAHBI U MPEIEIHHO MOHSATHBI, aK-
CHOMATUYHBI U HE TPEOOBATH CIIOKHBIX, A0CTPAKTHBIX JOKA3aTEIbCTB. 31€Ch B 3HAUUTEIILHON
Mepe IPUBETCTBYETCS «HA€aIN3alusi» TEX OCHOBHBIX MOJIOKEHUH, KOTOphIE OYAYT 3aKiIroue-
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HbI B hopmynupoBKy npuHuuna. Heo6xoauMocTh BCECTOPOHHETO COOJIIO/IEHUS TPUHIIUIIA HE
KaHOHU3UPYETCsl, HO YKa3bIBaeTCs BEKTOP CTPEMIICHHUS K «ueany». [Ipu Bcem cBoeM «puio-
cocKOM» XapakTepe, MPUHLHUIIBI JOJKHBI UCXOIUTh U3 GU3NYECKOTO TOHUMaHUs 0ObEKTUB-
HOH peanbHOCTH, PU3NUECKOTO MPEICTaBICHUS 0ObEKTOB, CUCTEM, B3aUMOCBSI3€H U T..

[punnum 6
Principle 0

TTpunnimn 7
[lpymmpmn 2 Principle 7

Principle 2

MMpyHunn 4
Principle 4
[Tpunimn 5
Principle 5

[punuun 1
Principle 1

Mpunnun 3
Principle 3

Pucynok 1 — IIpyuHIUIIBL ONIPENENnsioT BEKTOP Pa3BUTHS TEXHOIOTUN
Figure 1 — Principles determine the vector of technology development

OObeKTOM HCClIeJOBaHUN SBISAIOTCSA TOTOKU M OajlaHC OMOTEHHBIX 3JIEMEHTOB Ha Me-
JMOPUPOBAHHBIX 3EMJISIX CEIBCKOXO3SMCTBEHHOTO Ha3HAYCHHS, pAcCMaTPUBAEMbIe B Kade-
cTBe (haKTOpa MPOAYKTUBHOCTH arpoQUTOLEHO30B U PACIIMPEHHOTO BOCIIPOM3BOJACTBA ILJIO-
nopoaus mouBbl. [IpenMer ucciaenoBaHuil — IPUHIMIIBI PETYIMPOBaHKS OajmaHca OMOTEHHBIX
3JIEMEHTOB Ha MEJIMOPUPOBAHHBIX 3EMJISIX CEJILCKOXO3SMCTBEHHOTO HA3HAYCHHUS.

PesyabTaTel n o6cyxnenne. [Ipaktuueckuii cmpicn « [puHIUIIOB. ..» 3aKII0YaeTCs B
CO3/ITaHWU TOYEK TMPUTSHKCHHUS — HAMpPaBJICHUW MPUOPUTETHOTO PA3BUTHUSI TEXHOJOTHM, TaK
WU WHAYe CBS3aHHBIX C PEryJIMPOBAaHHUEM NMOTOKOB OMOTEHHBIX AJIEMEHTOB MPU MPOU3BOI-
CTBE CEJIbCKOXO3SMCTBEHHONW NPOAyKIuHU. Vcrnonb3oBaHne OOMIMX TOAXOJ0B TO3BOJISET
chopMupoBaTh cOaTaHCUPOBAHHYIO MOJIEb PETYIUPOBAHUS IOTOKOB OMOTE€HHBIX 3JIEMEHTOB
Ha OCHOBE IMOHATHOW CHCTEMBI NMPUOPUTETOB U OrpaHWUYCHUM. [IpUHIUIIBI JOJDKHBI MpUMe-
HATHCS BO BCEM: B OTIPE/ICTICHUN METOJI0B, MEXaHU3MOB, KOTOPBIE OyIyT UCTIOJIB30BATHCS IS
pEryIupoBaHuUs NOTOKOB OMOTE€HHBIX AJIEMEHTOB, CIIOCOO0B pEryJnpoBaHus, IpHU pa3paboTKe
HOPMaTUBHBIX JOKYMEHTOB, MPH CO3JIaHUM CEIHCKOXO3UCTBEHHBIX TEXHOJOTHUH. Bmecte ¢
TeMm pabota Hajg «[IpuHIIUTIaMH. ..» JOJKHA OBITH OTKPBITOM, M HACTOSIIAS TTyOJIMKAIUS ATO,
NPk BCETo, MPUTJIANIEHNE K OOCYKJIEHUIO, K BBHICKA3bIBAHUIO aJbTEPHATUBHBIX MHEHUH,
KPUTHUKE B CAMOM IIMPOKOM KPYT'y HAYIHOU OOIIECTBEHHOCTH.

Ha Tekymuit MOMEHT MBI MOKEM TPEIJIOKUTH CIAEAYIOMmUE POPMYITHUPOBKU TTPUHITH-
OB peryiupoBaHusi OanaHca OMOTEHHBIX 3JEMEHTOB Ha MEJIMOPUPOBAHHBIX CEIbCKOXO3SIH-
CTBEHHBIX 3EMJISIX.

1. Ilpuniun 0ObEKTUBHONW HEOOXOAUMOCTH PETYJIUPOBAHUS IMOTOKOB OMOTEHHBIX Jie-
MeHTOB. [IpuHIIMIT UCXOAUT U3 TTPU3HAHUS 0OBEKTUBHON 3HAUMMOCTH aHTPOTIOTEHHOTO (haKTO-
pa B coBpeMeHHOM Mupe. OTIEeNUBIINCH OT JKUBOTHOTO MHUpPAa U HCIOJIB3YSl KOJIOCCAJIbHbIE
ycrexu B TexHoc(epe, YeIOBEK 3HAYUTEIbHO PACIIUPUII TOPU30HTHI KOJIMUYECTBEHHOM AKCIaH-
CUM CBOEro Buja. Te MeXaHHW3Mbl CAaMOPETYIISLNY, KOTOPbIE NMPUPO/Ia UCIOIb3YET B OTHOLLE-
HUH BCEro pa3HOO00pa3us BUJIOB KMBOTO MHpA, B OTHOLLEHUU yesioBeka padoraroT ciabo. [Tpo-
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MOPLUHUOHAIBHO POCTY YEJIOBEUYECTBA YCUIIMBACTCA U aHTPOIIOT€HHOE BO3JIEHCTBHE HA BCE KOM-
MOHEHTHI Ouocdepsl. B 0THOIIEHNU TOTOKOB OMOT€HHBIX 3JIEMEHTOB HAa OCBOEHHBIX, CEJIBCKO-
XO3SICTBEHHBIX 3EMJISIX ATOT (DaKTOp HUYYTh HE MEHee 0ObeKTHBeH. JItobas CembCKOX03si-
CTBEHHAsl JESATEIbHOCTb, AK€ 0€3 HCIOJIb30BaHUs YA0OpEHUH, YK€ MPUBOJUT K U3MEHEHHUIO
MOTOKOB OMOTEHHBIX 3JIEMEHTOB, Hapyllas CIIOKUBIIEECS TUHAMUYECKOE PaBHOBECHUE, OT KO-
TOPOTO 3aBUCHUT PA3BUTHUE CUCTEMBI B 11esioM. HeoOxoumo npu3HaTh, UTO CYIIECTBYIOT IPUH-
LIUIHAJIbHBIE PA3JINYMS MEXK/y €CTECTBEHHBIMU U IPUPOIHO-aHTPOIIOT€HHBIMHU (CETbCKOXO035H-
CTBEHHBIMH) CUCTEMaMHU. B cooTBeTcTBUU € Teopueil OMOTUYECKOW PETYJsUN €CTECTBEHHAs
MIPUPOJIHAsT CUCTEMA — ATO BBINOJHSIOMAS (YHKIUIO MOJJIEpKAHUS JKU3HU CHCTEMa OIlpejie-
JIEHHOT'O UepapXU4eCKOro ypOBHs, KOTOpas 00s1aaeT CoCOOHOCThIO K CAMOPETYJIALINY, a TaK-
XKe crnocoOHa pearupoBaThb Ha M3MEHEHHME OKpy»Karoulel cpeipl. B cenbckoxo3siicTBeHHOM
MIPOU3BOJICTBE 3Ta CHOCOOHOCTh B 3HAYUTENBHON Mepe ocinaliieHa, HapylleHa MOCTOSIHHBIMU
BIIMBAHUSMU PECYpPCOB U 3Hepruv m3BHE. O0IacTh YCTOWYMBOCTA AQHTPOIIOI'CHHO MPeoOpas3o-
BAaHHOW (OCBOEHHOIT) 3KOCHCTEMBI ITPH 3TOM MOXKET CMEILAThCs, IPHUEM KaK B CTOPOHY pa3BU-
THS, TaK U B CTOPOHY Jlerpajanuu. Takxke cieayeT Mpu3HaTh, YTO CEJIbCKOE X035MCTBO — HEOO-
XOJUMBII (haKTOp BBDKMBAHMS UEIOBEUECTBA, a €r0 MHTEHCU(UKALUS Ui YIOBJIETBOPEHUS
pacTyiux NoTpeOHOCTeN HaceneHusi — OObEKTUBHBIN TPEHI COBPEMEHHOIO MUpa. A Tak Kak
MOTOKU OMOTE€HHBIX AJIEMEHTOB B JII000H (popMe CenbCKOX03IUCTBEHHOMN AESITEIbHOCTH allpHo-
PH U3MEHSIOTCS, TO 3a/la4a UX OCO3HAHHOTO PEryJIUPOBAaHUS BUAUTCS €AUHCTBEHHBIM Pa3yM-
HbIM peuteHueM. [IpuHimn yreepkiaer 00beKTUBHYIO HEOOXOJUMOCTh AKTUBHOTO M OCO3HAH-
HOTO Y4acTHsl YeJIOBEKa B PEryJIMPOBAHUU MOTOKOB OMOT€HHBIX 3JIEMEHTOB IPU OCYLIECTBIIE-
HHUH CEITbCKOXO3CTBEHHOM JEATEIbHOCTH.

2. Hpunmun npupopononodbus. Ilpunuun onpeaenser HEOOXOAUMOCTh HCIIOIb30BaA-
HUS [IPUEMOB perylnpoBaHus OajgaHca OMOTEHHBIX 3JIEMEHTOB, MAKCUMAJIbHO KOIMUPYIOIINX
IIPOLIECCHI, CBOMCTBEHHBIX €CTECTBEHHON IPHUPOJHOU cpene. B ecTecTBEHHOM NpHUpPOAHOU
cpele Bce IMPOTEKalollMe MPOLEecChl cOalaHCUPOBaHbl U IMOJJIEPKUBAIOT AKOCHUCTEMY Ha
OTIpE/IeIECHHOM YpOBHE. JTa cOaJaHCUPOBAHHOCTh B 3HAYUTENIbHOI Mepe ONpeessieTcsl U T’
COBOKYITHOCTBbIO MEXaHU3MOB, KOTOPBIE PEATH3YIOT MPOTEKAIOLINE MTPOLECChI, KOTOPHIE B KO-
HEYHOM HTOTE OINpPEENsiioT KPyroBOPOT BEIECTB U OMOreHHbIX 3JeMEHTOB. BHenpeHnue Ho-
BOT'0 MEXaHHM3Ma PETYJIAINH MOTOKOB HapymiaeT 6ananc ounocdepusix npoieccoB. CoOCTBEH-
HO, TaKOIl MEXaHU3M caM 10 cebe, ABIAACH YYXKJbIM CUCTEME, HE MOKET HHTErPUPOBATHCS B
MIPOLIECCHI CAMOPETYIISIMN, KOTOPbIE TaK BaXKHbBI JJIsi IPUPOIHBIX IKOCUCTEM U, BOOOIIE ro-
BOpS, Ul aHTPOIIOTEHHO M3MEHEHHBIX arpolkocucreM Toxe. Kpome Toro, ucrnonb3oBaHHe
HOBOTO MEXaHHW3Ma peryisiuu 0amaHca OMOTEHHBIX JIEMEHTOB, SBJSETCS MOUIHBIM (DakTo-
POM BIIMSIHUS Ha BCIO COBOKYITHOCTbH IMPOTEKAIOIINUX MPOLECCOB, U KAKOBO OYAET 3TO BIIUSHUE,
C YBEPEHHOCTbIO IIPEJICKA3aTh JOBOJIBHO CIIOKHO. [IpuHIMN npeanonaraeT npeanoyTUTeNb-
HOCTb HCIIOJIb30BAHMSI M3BECTHBIX MPHUPOJIE MEXaHHW3MOB PETyJSLUU MOTOKOB OMOTE€HHBIX
AJIEMEHTOB.

3. [lpunnun cOalaHCUPOBAHHOTO 000pOTa BemecTB. B mpupose Bce KOMIIOHEHTHI
onoreoreHo3a (POPMHUPYIOT €CTECTBEHHBIM YCTOWYHMBBHIN OanaHC, OMPEESIIoNIue pa3BUTHE
cuctembl B 1enoMm. Iporeccsl mouBooOpa3oBaHusi U POCT OMOMAcChl TAK)KE €CTECTBEHHBIM
o0Opa3om cOamaHCUpPOBaHbI: NOTPeOICHNE MUTATEIbHBIX BEUIECTB ONpEesieT pocT Ouomac-
Cbl, KOTOpas 3aTeéM HEMOCPEICTBEHHO WM OIOCPEIOBAHHO, C MPUBJICYEHHUEM >KUBOTHOIO
MHpa, BO3BpAIIAETCs B IOUBY, 0Ooraias ee OMOreHHbIMU 3JIEMEHTAaMU U OPraHUKOW, aKTUBU-
3Upys TOYBOOOPA30BATEIBHBIC MPOIECCH (PUCYHOK 2).

B arposkocucreMax 3TH yCTOWYMBBIE CBSI3M HApYyLIAKOTCSA, U XOTs MEPBOHAYAIBHBIN
MOCBLT BPOJIE M MOJIOKUTENbHBIHN, TaK KaK arpolpyieMbl HallpaBJIEHbl HA YBEJIMUYEHHUE OMomac-
Cbl, HO ATa OMomacca OT4YKJaeTcsl, He Bo3Bpallaercs B nouBy. Kpome Toro, MHOrMe mpueMbl
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CIOCOOCTBYIOT aKTHBM3AI[MU IPOIIECCOB MUHEpAIM3allUY I'yMyca U 6ajlanc 000poTa BEIIECTB,
TBICSYENICTHSAMU COXPAHSIONIMNA YCTOWYMBOCTh B MPUPOJHON Cpele, KOPEHHBIM 00pa3om
Hapymaercs. [IpuHiun cO6anaHCUPOBAHHOTO 000pOTa BELIECTB MPEIO0JIaraeT BOCCTaHOBIIE-
HUE TI0JIOKUTEIHHBIX B3aUMOCBSI3eH U COATaHCUPOBAHHOTO PA3BUTHUS CHCTEMBI «ITOBBIIICHUE
TIJI0I0POJINS TIOYBBI — POCT OMOMACCHI — TIOBBIIIICHUE TIJI0I0POINS TOYBBI.

Pocr
MPOAYLHPYEMOi
Guomacenl /
Biomass

Flow growth
huncenn / Ringens

Poct notoka

[loBbieHne
N1010poaus
NOYBHL! /
Soil fertility

Poct notoka

Flow growth

Pucynok 2 — CbanancupoBanHast ”HTEHCH(pHUKALIUS
Figure 2 — Balanced intensification

4. IlpyHIUIT BPEMEHHOTO M OTJIOKEHHOTO JEUCTBHS. [[aHHBIN MPUHIUIT UCXOIUT U3
TOTO, UTO JIF00ast cucreMa, — a Jito00i OMOTeoIeH03 Helb3sl BOCIIPUHUMATh HHAYE, KaK CHCTE-
My, — UMeeT 00JacTh ycTOH4YMBOro paBHOBecHs. [lombITka perynsTopHOro BO3ACHCTBUS, B
TOM YHUCJIE IPU PETYIHUPOBAHUU MOTOKOB OMOTEHHBIX BELIECTB, SABJSETCS BO3MYIIAIOIIUM
(hakTOpOM, BEIBOSIINM CUCTEMY U3 AaHHOU ob6macTu. OgHAKO, COTIACHO TEOPUU YCTOMYUBO-
CTH CHCTEM, IIPU MPEKPaIIeHUU JEHCTBUS BHEIIHETO BO3MYIIAIOIIEro gakTopa (peryisropa B
JAHHOM CJIydae) CUCTEMa BO3BPALIAETCs B MPEXKHIOI0 00JIacTh yCcToWunBOro paBHoBecusi. Ha
camMoM JieJie TIPOLecC ATOT O0JIee CI0KEH, BO3MOKHBI TaK Ha3bIBAEMbIE «Kauen», KOIa Ch-
cTeMa Ha BpeMs IMEpPEeXOJUT B TOUKY «HIKE» O0JacTh yCTOWYMBOIO paBHOBECHUS, TO €CTh
BpEMEHHO UMeeM 00paTHbIN 3¢ (deKT, HO B UTOre KoJieOaHHsl MOCTENEHHO 3aTryXxatoT. Cucrema
OKa3bIBAETCSl B UCXOJHOW MO3ULIUU — €CIIA TOJIbKO BO3JIEUCTBUSA (PETYIATOPHOE ACHCTBUE) HE
poJioJikaeTcs. To ecTb €ciIM Mbl XOTHUM COXPaHUTh «3(PQPEKT», TO PEryasiTOpHOE ACHCTBUE
HE JIOJDKHO mpekpamarbes. Ho, ¢ Apyroir CTOpOHBI, JOJKEH JIM COXPAHATHCS 00beM (MOIII-
HOCTb) 3TOTO PEryisaTOpHOro AewctBus. Eciu pedb uaer o peryisiuu MoTOKoB M OanaHca
OMOTreHHBIX BELIECTB, TO CIEAYET YUYUTHIBATh Takoil (hakTop, Kak OoTioKeHHoe aelcTtBue. [lo-
IIYCTUM, PEryJIATOP BBOAMUT ONpPENEICHHbI 00beM OMOI€HHOIO 3JEMEHTa B CHUCTEMY, KOTO-
PBIN MPEAINOJIOKUTEIBHO JOJDKEH HCIOJIB30BAaThCS Ha (OPMHUPOBAHUE YPOXKasi KYJIbTYpHI.
OpaHaKo 4acTh 3TOr0 3JEMEHTA 3aKpPEeIUIsIeTCs B MOYBE, YacTh PacXoAyeTcsl Ha MUTaHHUE M0Y-
BEHHON MUKpPOOMOTBHI, YacTb MO’KET BO3BpAIIaThCi C HEOTUYYKJAEMBIMU PaCTUTEIbHBIMU
octatkamu. M eciu 3TO KOJIMYECTBO 3j1eMeHTa 0oJiblie Toro o0bemMa, KOTOpbIi MoTpediisercs
U3 MOYBbI, — COBMECTHO C MPEIOCTaBISEMbIMU PETYISITOPOM PECypcaMu, TO B CIIETYIOLIUN
pa3 00beM PEryasTOPHOTO JNEHCTBUS MOXKET ObITh MeHbIIE. TOJBKO B 3TOM CIIydyae MOYHO
CUHMTaTh, 9YTO CUCTEMA ABMKETCS K HOBOM 00JAaCTH YCTOWYMBOCTH (PUCYHOK 3).

B npoTuBHOM cityuae, eciii moTpeOHOCTh B 00beME PEryasaTOPHOIO IEHCTBUS BO3pac-
TaeT, 00J1acTh YCTOWYMBOCTH CUCTEMBI PAa3MbIBAETCsI, CUCTEMA TEPSIET CIIOCOOHOCTh K Camo-
perynupoBanuto. CiiefyeT MoHUMaTh, YTO MOCJIETHEE 3aBUCUT HE TOJIBKO OT 00beMa perys-
TOPHOTO JEMCTBUSI, HO ¥ OT TOrO B Kakoil ¢opme 3TO JeicTBUE pean3yeTcsi, OT Macchl CO-
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nyrcTByouux (akropos. [IpuHIMI BpEMEHHOTO U OTJIO)KEHHOTO AEWCTBUS IOJIAraeT, 4To
PETYIIATOPHOE JIEHCTBHE MOXKET HEOJHOKPATHO TIOBTOPATHCS, HO €ro oO0BEeM JOJDKCH
HCYKIIOHHO COKpalaThbCA UJIM KaK MUHUMYM HC BO3pacCTaTh.

Pabora peryisropa /

Operation of the regulator

Y
HauansHas Touka o Hogas Totka -
PABHOBECHSA CHCTEMBI/ PaBHOBECHS CHCTEMBI/
The initial point of A new equilibrium point
equilibrium of the system of the system

Pucynok 3 — Pa3zBuTue cucteMbl: OT paBHOBECHS K paBHOBECHIO
Figure 3 — Development of the system: from equilibrium to equilibrium

5. IlpuHuMn auHaMuuYecKkoro paBHoBecus. Ecinu naHHyro GopMynHpoBKY paccMaTpu-
BaTh C MO3UIMH MIOTOKOB U OajlaHCa OMOTCHHBIX AJIEMEHTOB, a TAK)KE UX PEryJINPOBaHUS IS
MOBBILIEHUS TJI0JJOPOJIUS [TOYBBI U NMPOJTYKTUBHOCTU OMOIIEHO30B, BAKHBIM MOXET OBITh Clle-
nyromiee. [Ipeanonoxum, 4To 1EIbi0 PeryasTopa B OTHOIICHHH KaKOTO-JIUO0O0 OMOTEHHOTO
aJIeMeHTa (KOMIUIEKCa 3JIEMEHTOB) SIBJISIETCA MOBBILLIEHHE 00BEMOB €0 JOCTYIMHBIX hopM Ass
MOCJIEYIOLIEro NOTPEOICHUS CEIbCKOX03IMCTBEHHBIMU pacTeHUussMU. llepBbIM Hampaiiuba-
IOLIUMCSL JIeiCTBHEM OylleT BHECEHHE 3TOro o0bemMa OMOTreHHOrO 3JIEMEHTa B JIOCTYIHOMN
dbopme, anredpandeckoe mpudasieHne. OqHaKO BHECEHHBIM TaKUM 00pa3oM 00beM dJIeMEHTa
B JIyYIlIEM CIIy4yae U3pacxoAyeTcsl Ha MUTaHUe pacTeHUs. MOXHO JIu B 3TOM cillydae TOBOPUTH
O TIOBBIIIEHUH TUI0A0POAMs MOouBbI? KOHEYHO, MOKHO BCIIOMHHUTH PO aKTyallbHOE ILIOA0PO-
JI€, HO C TEM € YCIIEXOM MOKHO T'OBOPHUTH O MOBBIIIEHUU aKTyaJlbHOTO IUIOJOPOAUS CyO-
CTpaTa IpH BBIPAIIMBAHUM KYyJIbTYp Ha T'MAPOINOHUKE. 3HAUUTEIHHO Oo0jiee BEpOSITHO, YTO
BHECEHHBIN 00BEM «JJOCTYITHOI'0» OMOTE€HHOIO 3JIEMEHTa OKaXET BIMSHHE Ha BCE IOYBEHHBIE
MIPOLIECCHI, MPUUYEM COBCEM HE 00s3aTeNIbHO B OJIaronpusiTHYI0 cTopoHy. BoT atu «mpouec-
Cbl», BO BCEM KX MHOTroo0Opa3uu NMpOTEKAloIUe B MOYBE U HAXOJAAILIUECS B ONPEJEICHHOM
JMHAMHYECKOM PaBHOBECHHM, CYHIECTBEHHO OoJiee BaXKHbI ISl IJIOJIOPOJAUS MOYBBI, 4YeM (u-
3MYEeCKUN 00BEeM MPUBHECEHHOTO OMOTEHHOTO 3ieMeHTa. M ecnm 3ToT m00aBOYHBIA 00BEM
OMOTEHHOTO d3JIEMEHTa B JIOCTYMHOW pacTeHusM (popme oOpasyercs B pe3yibrare OanaHca
BCEX MPOTEKAIOIUX B MOYBE IMPOLECCOB U ATOT 3PPEKT HE OJHOKPATEH, a MOBTOPSAETCS Ha
PEryIsSpHOIl OCHOBE, TO B 3TOM CJIy4ae YK€ MOXXHO TOBOPUTH O MOBBILIEHUH IJIOJIOPOAUS
nouBbl. [IpyHIKIT TMHAMUYECKOTO paBHOBECHS MOJIAraeT NPEANOYTUTEIbHBIM He PU3NYECKOe
no0aBJeHHE JOCTYIHON pacTeHUsIM (pOpMbl OMOTEHHOrO 3JIEMEHTa B [OYBY, & TAKUE PEryJis-
TOpPHBIE IEUCTBUSA, B PE3Y/IbTATE KOTOPHIX OaIaHC BCEl COBOKYITHOCTU MOYBEHHBIX MPOIIECCOB
00ecrevynT «BBIJICICHUE» TOTOJHUTEILHOTO 00beMa ATOr0 IEMEHTa B JOCTYIHOM pacTeHu-
aM popme.

6. IIpuHIIUTT OTBETCTBEHHOCTH 3a BO3neWcTBHE. J[aHHBIM MPUHIUI UCXOJUT U3 TOTO
YTO KaXKJ0€ JefcTBUE (BO3ACHCTBUE) UMEET MOCIEACTBUSA. ATPO3KOCUCTEMBI 110 CBOEH CYTH
SBJISIIOTCA  YCTOMYMBBIMH, CaMOPETYJIUPYIOIIMMUCA cucTeMamu. M 3To KpaliHe BakKHO HE
TOJIBKO U1 UX HOPMaJbHOTO (DYHKIIMOHMPOBAHUS, HO U BOOOIUIE Ul COXPAHEHUS KU3HU HA
3emiie. BeTynasi B Mpou3BOICTBEHHBIE OTHOIIEHHUS C UCIIOJIb30BAHUEM 3€MENbHBIX PECYPCOB,
BCEI/1a TJIaBHBIM CUHTaeM 3(PPEKTUBHOCTb MPOU3BOJICTBA — MOBBILIEHHUE 0OBEMOB IPOAYK-
L[UU, CHIDKEHHE ce0ecTOMMOCTH U T.J. 11 00BbeKTUBHO cyliecTByeT co01a3H COBEPIIUTH TaKOE
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«BO3JIEUCTBUE», KOTOPOE Obl, KOPEHHbIM O0pa30oM, MaKCHUMaJbHO, B HaWOOJIbIIECH CTErneHu
MOBBICUIIO ObI 3()(PEKTUBHOCTH IPOU3BOJCTBA. JTO KAcaeTcsi HE TOJbKO, COOCTBEHHO, ITPOU3-
BOJICTBa, HO M Hayku. Haiitu Takoii cnoco0, pa3paboTaTh TaKyr0 TEXHOJIOTHUIO, UCIIOJIb30BATh
TaKoe€ BEIECTBO, KOTOpoe Obl KapJAWHAIbHO MOBBICHIIO MPOAYKTUBHOCThH 3€MEJlb, — YEM HE
MeuTa ydyeHoro. OIHaKko ciaeyeT HOMHHTb, YTO 4eM OOJIbLINI APPEKT JaeT «Crocod», «Tex-
HOJIOTHSDY, «BELIECTBO», TEM CUJIbHEE OHO BO3JCHCTBYET Ha arpodKOCUCTEMY, TEM IIyOxe
OHO MHTETpUpYeTCs B MPHUPOAHbIE Ipouecchl. 1 Tem Oosee THIaTeNbHO €ro HY>KHO H3y4aTh,
4YTOOBI HE IPONYCTUTH HEeraTuBHbIE 3()(PEKTHI, KOTOPbIE MOTYT OBITH TAKUMHU K€ CHUIIbHBIMU U
naxke katacTpopuueckuMu. [IprHIMI OTBETCTBEHHOCTH 3a BO3ACWCTBUE I0JIAraeT, 4To YeM
00JbyI0 ()P PEKTUBHOCTh TOKA3BIBAET TEXHOJOTHS (CrOCOO, BEIIECTBO), TEM C OOJIBIICH
BHUMATEJIBbHOCTBIO U OCTOPOKHOCTBIO K HE CTOUT OTHOCUTBCSL.

7. IlpuHUHMI OrpaHUYEHUsI PETYISTOpHOrO AeicTBust. OHON K3 BaxkHEHIINUX MoOyIu-
TEJIbHBIX MPUYUH PEryIUpPOBAaHUS NOTOKOB OMOr€HHBIX 3JIEMEHTOB SIBJIIETCS YBEJIMYCHUE
KOHLIEHTPALMK JIOCTYIHBIX PACTEHUSIM IUTATENbHbIX 3J€MEHTOB (a3ota, gocdopa, Kamus,
M€30- 1 MUKPOJJIEMEHTOB, U T.Jl.) B KOpHeoOuTaemoi 30He. OJTHAKO C YBEIMYCHHEM KOHIICH-
Tpaluu JH000ro XMMHUYECKOI0 3JIEMEHTa BO3pacTaeT pUCK €ro MUTPAllul B COCEIHHE U OT/a-
JICHHBIE 30HBI, BOBJIECUYEHUS B KPYrOBOPOTHI, TJI€ M30BITOK AJIEMEHTA, B TOM YHCIIE, MOXKET
OKa3bIBaTh BIMSHUE Ha 3KOJIOTHIO OKpYXaromieil cpeipl. Takoro poja pUCK CYIIECTBEHHO
BO3pacCTaeT, €ClIi KOHIEHTpalusi OMOT€HHOTO 3JIEMEHTAa CTAHOBUTCS OOJIbIIE MOTJIOTUTENb-
HOH COCOOHOCTH MOYBBI. YPOBEHB IMOJIE3HOTO MCIOJB30BaHUS OMOI€HHOI'O 3JI€MEHTa, KOH-
LEHTPALIUsI KOTOPOTO BBIIIE MOTJIOTUTENBHON CIIOCOOHOCTH MOYBBI, CYHIECTBEHHO CHUKAETCS,
CKa4K0OOpa3HO BO3PACTAIOT MUTPALIMOHHBIE MPOLIECCHI, YCUIIMBAsI JaBJIEHUE HA MPUPOHbIE
aHTPOINOTE€HHO MPEeoOpa30BaHHbIE SKOCUCTEMBI. PerynsatopHoe neicTBHE B 3TOM cllydyae cTa-
HOBUTCSI M30BITOUHBIM. [IpMHIUI OrpaHUYEHHs] PETYISATOPHOrO JEHCTBUS IpelroJiaraet
YCTaHOBJIEHUE JlMana3oHa JOIYCTUMOIO BO3JCHCTBUS peryiasTopa Ha MOTOKH (IIOTOK) Ouo-
TEHHBIX 3JIEMEHTOB JUIsl OFPaHUYEHMs HAKOIUIEHUs! UX (€r0) B KOHLIEHTPAIUU, IPEBBIIIAtOIIeH
MOTJIOTUTEIBHYIO CHOCOOHOCTD MOYBHI.

8. IlpuHuun 6e30Tx0AHOCTU cucTeMbl. [IpuHIMI Mosaraer HeoOXO0AUMOCTh YETKOIO
MOHUMaHUS TOTO, KaK OyIyT MCIIOJIb30BaThCs T€ JONOJHUTENbHbIE 0ObEMBI IOTOKOB OMOTEH-
HBIX DJIEMEHTOB, KOTOpble (OPMUPYIOTCA 3a CYET JEeHCTBUSI peryastopa (TEXHOJIOTHU-
peryastopa). O0muil NoX0/1 aKTUBU3ALUH JIOKATbHBIX KPYTOBOPOTOB BEI[ECTBA U MUHUMU3a-
LMY BIMSIHUS Ha OOJIBILION reoIOTHYeCKU KPyroBOpOT, UCIIOJIb3YEMbI B MEIHOPALUH, B TIOJ-
HOW Mepe aKTyaleH U JJIsl TEXHOJIOTUH, peryJupyrouX NOTOKH OMOreHHBIX 3J1eMeHTOB. [Ipu
3TOM B paMKax JIOKQJIbHOTO KPYrOBOPOTa OMOTE€HHBIX 3JIEMEHTOB JOKHBI ObITh YCTAHOBJICHBI
BCE MOTPEOUTENN M UCTOUHUKHU (POPMUPOBAHMS MOTOKOB. COTIIaCHO MPUHLIUITY MPEAIOJaraer-
Csl, UTO MPU U3MEHEHHUU MOTOKAa OMOTEHHBIX 3JIEMEHTOB B PE3YNIbTaTe ACUCTBUS PETYIISATOPA HE
JIOJDKEH OBITh NMPEBBILIEH TOT MPEIEIbHbIN 00beM, KOTOPBIM MOT'YT YTUIIM3HPOBATh NOTPEOUTE-
JIM B CTaHJAPTHBIX JJIs1 CUCTEMBI ycioBuAX. C Ipyroil CTOPOHBI, UCTOYHUKH (OpMUPOBAHMS
MIOTOKOB OMOTEHHBIX 3JIEMEHTOB, €CJIM OHU BXOJIAT B COCTAB CUCTEMBbI, HE JIOJDKHBI ObITH 00€1-
HEHBI JI0 YPOBHSI, KOTOPBIM COMPOBOXAAETCS pa3BUTHUEM JETPaJallMOHHBIX MpolieccoB. B kaue-
CTBE MpUMEpPa MOKHO MPHUBECTU MPOLECCHl MUHEPAIN3ALUU OPraHUYECKOTO BEIIECTBA, KOTO-
phI€ TO3BOJISIOT (OPMUPOBATH JIOCTYIHBIE PE3EPBbI a30Ta, HO NMPHU U30BITOYHON aKTUBU3ALUU
MOTYT MPHUBECTU U K MoTepe rymyca. M30bITouHOE MpoaylupoBaHUe (BHECEHHE) OHOT€HHOIO
3JIeMEHTa B 00beMax, MPEBBIIIAEMBIX BO3MOXHOCTH YTWIIM3ALUU HNOTPEOUTENSIMHU, SIBISETCS
(hakTOpOM BOBJICUEHHS AJIEMEHTA B OOJIBLION I'€0JIOTUYECKUN KPYTOBOPOT.

BuiBoabl. PerymipoBanue moTokoB OMOr€HHBIX 3JIEMEHTOB SIBJISAETCS OOBEKTUBHON HEOOXO/IH-
MOCTBIO U OJIHUM U3 OCHOBHBIX (PAaKTOPOB, ONPEACISIOIINX CYMMApHBIH BEKTOP MOYBOOOPA30BATENb-
HBIX IPOIECCOB, PACIIMPEHHOI'0 BOCIIPOM3BOACTBA IIJIOAOPOAN IMMOYBLI M ITOBBIMICHUA MIPOAYKTUBHOCTH
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arpouTOoIEeHO30B. DTO paboTy KpaliHe Ba)KHO MPOBOIANUTH HAa CHCTEMHON OCHOBE, YTOOBI PE3YIBTATHI
peryjmpoBaHus IIOTOKOB 6I/IOFCHHBIX 3JIEMCHTOB OTBCYAJIM HE TOJIBKO JIOKAJIBHBIM LCIAM, HO U pelIaiv
KOMIUICKCHBIC 3a/la4y, MMOBBIMICHUA IIJIOAOPOAN IMMOYBbI U IMMPOAYKTUBHOCTHU anO(i]I/ITO]_[eHO?)OB, BOBJIC-
YCHUC PETYIIUPYEMBIX 6I/IOFeHOB TOJIBKO B MaJIbIC, 6I/IOXI/IMI/I‘-IGCKI/IC KpYyroBopoOThbl, 3dKOHOMHWHU U palixo-
HAJILHOT'O MCIIOJIb30BAHUS PECYPCOB M T.A. Pa3pa0oTaHbl MPHUHIMITBI PEryJIUPOBAHUS TIOTOKOB OMOreH-
HbIX 3JIEMCHTOB, KOTOPLIC ITO3BOJIAIOT C(i)OpMI/IpOBaTB q)yH}laMeHTaIIBHBIe IMO3UIHMH, JAOIIUE JOCTATOY-
HO ACHOC NPCACTAaBJICHUEC O TOM, B KAKOM HaITPpaBJICHUN BECTHU IMOMCK S(i)q)eKTI/IBHI)IX TeXHOHOFHfI, CIIO-
co00B ympagieHus OanancoM. ccmemoBaHusIMH MPEAIOKEHB! (DOPMYTHPOBKU IPHHIMIIA 00HEKTUBHON
HeO6XOIH/IMOCTI/I peryjmpoBaHusd IMOTOKOB 6PIOFCHHBIX QJIECMCHTOB, IpUHIHUIIA HpI/IpO,Z[OHO,Z[OGI/IH, IIpruH-
1umna cOagaHCHPOBAHHOTO 000POTa BEIIECTB, IIPUHIIUAIIA BPEMEHHOIO U OTIOKEHHOTO JEHCTBHS, TIPHUH-
uIia AMHAaMUYCCKOro paBHOBECHU, IIpUHINIIA OTBETCTBEHHOCTU 3a BOS}IGP'ICTBHG, IIpUHIOUIIa OrpaHru4c-
HUA pEryJIATOPHOIO HeﬁCTBHH, IIpyUHIOUIIA 6630TXOJIHOCTPI CHUCTEMEI. VcIonp30BaHue dTUX IIPUHIUIIOB,
CTpeMJIEHHE K COOTBETCTBHIO MX TE3WCaM IPU Pa3pabOTKe MPAKTHIECKUX CITIOCOOOB pPEryarpOBaHUSL
ITOTOKOB OMOT'CHHBIX 3JIEMEHTOB MOXET CTaTh TOW CHCTEMHON OCHOBOM, KOTOpAas MOMOXKET CO371aBaTh
TEXHOJIOT'NH, OPraHUYHO BCTPAUBAEMbBIC B ITIPUPOJHBIC DKOCUCTEMBI.

Conclusions. The regulation of nutrient fluxes is an objective necessity and one of the main
factors determining the total vector of soil-forming processes, expanded reproduction of soil fertility
and increased productivity of agrophytocenoses. It is extremely important to carry out this work on
a systematic basis, so that the results of regulating the flow of nutrients meet not only local goals,
but solve complex problems, such as increasing soil fertility and productivity of agrophytocenoses,
involving regulated nutrients only in small, biochemical cycles, saving and rational use of resources
and etc. The principles of regulating the flow of biogenic elements have been developed, which
make it possible to form fundamental positions that give a fairly clear idea of the direction in which
to search for effective technologies and ways to manage the balance. Researchers have proposed
formulations of the principle of the objective need to regulate the flow of nutrients, the principle of
nature-likeness, the principle of a balanced circulation of substances, the principle of temporary and
delayed action, the principle of dynamic balance, the principle of responsibility for the impact, the
principle of limiting the regulatory action, the principle of wastelessness of the system. The use of
these principles, the desire to comply with their theses in the development of practical methods for
regulating the flow of biogenic elements can become the systemic basis that will help create tech-
nologies that are organically embedded in natural ecosystems.
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Summary
The article presents the results of assessing vitality of pine plantations under long-term recreational
load. The research results showed that the relative vitality of forest stands and undergrowth is charac-
terized as damaged and weakened, regardless of the type of forest. The results can be used to develop
recommendations for forest management in suburban forests.
Abstract

Introduction. The rapid growth of cities, the increase in the proportion of the urban population
brought to the fore the problems of urban ecology and environmental protection. The preservation of
natural forests and the creation of protective green spaces in and around the city contributes to a more
comfortable and ecological living. A large amount of research on forest plantations is carried out in
densely populated regions of the world within urban limits, as well as in suburban forests. Object. The
object of the study is pine plantations in fresh and grassy forests subject to recreational load. Materi-
als and methods. The work was carried out in the forest reserve of the Barnaul forestry, located with-
in the urban district of Barnaul. At 12 permanent sample plots, the stages of recreational digression,
taxation and vitality of the forest stand were assessed, the study of natural regeneration of the forest
using methods generally accepted in the forest science was carried out. Results and conclusions. Pine
plantations within the city of Barnaul are subject to long-term anthropogenic load, which is expressed
in the form of I-II stages of recreational digression in the grassy forest, II-III stages in the fresh forest.
The index of vitality of forest stands shows that in the grassy forest its range is 46.58-78.00 (mean
60.13), in the fresh forest 46.11-80.81 (mean 65.18) and corresponds to the "damaged" vitality in most
of the surveyed areas. The distribution of trees according to diameter classes in pine forest stands cor-
responds to the normal distribution in both types of forests, except for individual areas where the pro-
cess of natural thinning occurs. Under the influence of recreational load, the main indicators of natural
regeneration of the forest change — density, age structure, vitality. The density of undergrowth in the
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