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IIJIEHAPHOE 3ACEJJAHUE

BerynuresbHoe ¢JI0BO 3aBeaylomero kageapoi no4YBoBeIeHUs, arpOXUMHUH
U JIECHOT0 AeJia BiaaiuMHupCcKoro rocyiapcTBeHHOI0 YHMBEPCUTETa MMEHH
Auexcanapa I'puropsesuya u Hukomnas I'puropreBuda CT0J1€TOBBIX JOKTOPA
OMO0JIOTHYEeCKHUX HAYK, Npodeccopa Muxauina ApHoabaoBuya Ma3upoBa Ha
OTKPBITHH MEKIYHAPOAHOU HAYYHO-TIPAKTHYECKON KOH(epeHIun
«CoBpeMeHHbBIE PO0JIEMbI TOYBOBEACHUS, ATPOXUMHUU
u arpo3kojorum B XXI Bexke» 12 anpeuist 2024 roga

3/1paBCTBYITE, yBa)KAEMbIE YUACTHUKH !

[IpuBeTcTBYr0 Bac Ha Halled MEXIYHApPOAHOM HAYYHO-IPAKTUUYECKOU
koH(pepenuuu  «CoBpeMEHHBbIE  MPOOJIEMbl  MOYBOBEJCHUS, arpoOXUMUU U
arposkonoruu B XXI Beke».

bnaronapio Bac 3a mposiBJICHHbIE BHUIMaHUE U MHTEPEC K Halllel KOH(pepeHuu,
KOTOpasi B 3TOM TOAy HPOMIET B OYHOM U AUCTAHIIMOHHOM (opmaTax, KOTOpHIE
MO3BOJIWJIM OOBEIMHUTH CTYAEHTOB W3 BY30B pa3HbIX peruoHoB Poccunm u cTpan
omkHero 3apyoexns. Ha koHbepeHIuu cBou JTOKIIa bl MPECTaBAT MpernogaBaTey,
YYEHbIC, aCMHUPAHTBI, CTYJACHTBI W MAaruCTPaHTbl W3 MEXKIYHAPOJIHBIX BY3O0B.
['eorpadus yuactHukoB 3 Poccun Takske oOIIMpHa U BKIIIOYAeT peruoHbl oT Kapenuu
no Jlanpaero Boctoka. Beicokuit nHTEpec K KOHGEPEHITUU MOATBEPKIa€T BAXKHOCTh
1 BOCTPEOOBAHHOCTh 3TOTO MEPOIPUSITHS.

Cuuraro, 4YTO OTO ABISETCA 3HAUUTENIBHBIM 1IArOM B  Pa3BUTHU
CEJIbCKOXO3SIMCTBEHHON M OMOJOTMYECKON HayKH, CIOCOOCTBYET OOMEHY MHEHUSMHU
MEXAY MOJIOJBIMA M ONBITHBIMU YYEHBIMM PA3JIMYHBIX PETHOHOB CTPAHBI,
MOJJICPKUBACT CBSA3b MEXKIY HAYKOU U IIPAKTUKOM.

[IpoBenenue koH(pepeHIMN — BaXHOE COOBITHE, KOTOPOE, HECOMHEHHO, BHECET
BKJIaJl B YJYYIIEHHE NPOLECCA HAYYHBIX WCCIEAOBAHUN, CO3HACT CTUMYJIbI IS
JanbHEHIIen Mm1010TBOPHON pabOThI.

JKemaro BaM Kpenmkoro 340pOBbS, YCHEXOB B HAay4YHO-HCCIENOBATENBCKOU

paboTe 1 MPaKTUYECKOH JAEITENHbHOCTH. Bcero Bam camMoro Hawydiero!



BerynuresbHoe ¢J10BO AUpeKTOPa BepXHeBOKCKOro (peiepaibHOro arpapHoro
HAYYHOI'0 EHTPa KaHIUAATa OHOJIOIMYECKUX HAYK
HNBana Muxaitsiopuua IlllykrnHa Ha OTKPBITHHA MEKIYHAPOIHON HAYYHO-
npakTu4Yeckoil KoHpepeHuun «CoBpeMeHHbIe P00JIeMbI I0YBOBEACHHS,
arpoxumuu 1 arpodkoJiornu B XXI Beke» 12 anpeas 2024 rona

YBaxkaemble Kosuieru!
[lo3apaBisito Bac € OTKPBITHEM MEXIYHAPOJAHOW HAYYHO-NPAKTHYECKOU

koH(pepeHiun  «CoBpeMEHHbIE  MPOOJIEMbl  MOYBOBEACHHS, arpoXUMUU U
arpoakosiornd B XXI Bekey». Kondepenuus, nposogumas kapeapoi MOYBOBEACHMUS,
arpOXMMUH U JIECHOTO Aena BiaiuMupckoro rocyJapcTBEHHOTO YHUBEPCUTETA UMEHU
Anexkcangpa I'puropeeBuua m Hukomas ['puropreBuya CTOJIETOBBIX COBMECTHO C
BepxHeBomkckuM (efepaibHbIM arpapHbIM HayYHBIM LIEHTPOM, —3HAYUMOE COOBITHE
B Hay4yHO-TIpaKTuueckoi chepe Brnagumupckoro peruona.

Cuuraro, 4TO rJ1aBHas 11€JIb TPOBEACHUS KOHPEPEHITUHY 3aKTI0YaeTCs B OOMEHE
MEepPEIOBBIM OIBITOM M 3HAHWSAMHU. Haneroch, 4To MOMydeHHBIE Pe3yJbTaThl OyIyT
IIOJIC3HBl BCEM YYaCTHUKAM U B IIEPBYI0 O4YEpPENb CEIbCKOXO3AMCTBEHHOU U
Onosornyeckoi Hayke coBpeMeHHOMl Poccuu, a mnpemsioKeHHbIE PEKOMEHAALMH
JEUCTBUTENBHO HAWYT CBOE IPUMEHEHUE B MPAKTUYECKON JIEATEIBHOCTH.

XKenaro Bcem yyacTHUKaM KOH(EpPEHIUH TI0JOTBOPHOM pabOThl, TBOPUECKOM
PE3yNbTATUBHON JUCKYCCUHU, aKTUBHOCTH, ONTHUMH3Ma M TIPHUOOPETCHHS JIPYHKECKUX
KOHTaKTOB. Haneroce, 4To yaacres co3aaTh YCIOBUS U1 KOHCTPYKTHUBHOIO JUajora
M OoOMEHa ONBITOM M MHEHUSAMH MEXAY MOJOAbIMU YyuyeHbiMH. IlycTh Hama
KOH(EepeHIIUs CTaHEeT MEeCTOM ISl JaldbHEHIIMX HMHTEPECHBIX M IIJI0JIOTBOPHBIX
BCTpeY. YBEpEH, YTO PEe3yJIbTaThl KOH(GEPEHIIMU OyAYT MOJE3HBI BCEM €€ YUaCTHHUKAM,
a TIPEIJIOKEHHBIE PEKOMEHIAIMM HAWIyT CBOE NPUMEHECHHE B JAJIbHEWILEH
IIPAKTUYECKOM AEATEIBHOCTH KaXA0r0 U3 HUX.

Bcem kpenkoro 310poBbsl, 0Jaronoiy4usi 1 HOBbIX HAyYHBIX CBEpPIIECHUH!



V]IK 631.4

"KEJE3HOJJOPOKHBIA TPAHCIIOPT KAK ®AKTOP
O®OPMUPOBAHUS DKOJOTMYECKOI'O COCTOAHUA ITIOYB
MPUJIOPOKHOM TEPPUTOPUN
Yepuoios E.A.
Cmyoenm
@I'bOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup
Parumos A.O.
Kawnouoam 6uon. nayx, ooyenm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

RAILWAY TRANSPORT AS A FACTOR IN THE FORMATION
OF THE ECOLOGICAL STATE OF THE SOILS
OF THE ROADSIDE TERRITORY
Chernyshov E.A.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Ragimov A.O.

Candidate of Biological Sciences, Associate Professor

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AnHoTamusi. B cratee paccmaTpuBaeTCsi  KOMIUIEKCHOE  BIIMSIHHE
KEJIE3HOIOPOXKHOTO TPAHCIIOPTAa HA COCTOSIHUE TIOYB, B TOM YHCJIE Ha 3arps3HEHHE
MOYB TsDKENBIMA MeTamiaMd. OMNHCBHIBAIOTCS IMYTH W CIIOCOOBI MOCTYTUICHHUS
MOJUTIOTAHTOB B TIOYBY, BIJIMSIHUE TMPHUAOPOKHBIX JIECHBIX TIOJIOC Ha XapakTep
pacrpocTpaHeHus 3arpsizHutesie. JlaHbl cmocoObl JJisl pelieHusi SKOJIOTHYECKOU
POOJIEMBI C KEJIE3HOJOPOKHBIM TPAHCTIOPTOM.

KiioueBble ciioBa: TPaHCHOPT, JKEJE3HBIC TOPOTH, 3arps3HEHUE, TOYBa,
DKOJIOTHUS

Abstract. The article examines the complex impact of railway transport on the
state of soils, including soil pollution with heavy metals. The ways and methods of

pollutants entering the soil, the influence of roadside forest strips on the nature of the
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spread of pollutants are described. The ways to solve the environmental problem with
rail transport are given.

Keywords: transport, railways, pollution, soil, ecology

Poccuiickue »enesHble AOPOTH SBIISIOTCS BTOPBIMHU 110 BEJIUYMHE B MHUPE
nocine CHIA. Takum 006pa3oM HaJl0 HaydUThCs AENaTh UX Oe30MacHee W Jdydlle 1is
OKPYXaKOUIEH CPEIbL.

[Toe3na HaHOCAT Bpen OKPY KaIOLIEH Cpeie BBIXJIONAaMHU, YTO TaK K€ BIUSAET U
Ha nouBy. [TouBa 3a0upaeT Ha ceOst OOJBIIYIO YACTh TSKENBIX MeTAIUIOB. OcTaibHas
4acTh NOPOXOJUT 4Yepe3 TMOBEPXHOCTHbIE M TIPYHTOBbIE BOAbl. PacteHus
MPEeIOTBPALAIOT HACBIIIEHUE MTOYBBI TSHKEIBIMU MeTajulaMu. Tak jke Bpes HAaHOCUTCS
repOMIKIaMU, KOTOPbIE PACHbUIAIOT Ha YKEJIE3HBIX J0POrax C UEIbI0 YHUUYTOKECHHUS
PaCTUTENBHOCTH.

[Ipy m[pUPOAHOM NPOUCXOXKIEHUE TSHKEIBIX METAUIOB OHU  OOBIYHO
HaKaIUIMBAIOTCS B HIDKHHUX CJIOSIX MOYBbl. HO Mpu aHTPONOreHHOM MPOUCXOXKACHHUE
OHHU HaKaIUIMBAIOTCS B BEPXHUX Cl0sAX. Hannuue TsKenbIX MEeTaioB B IOYBE HECET 32
co00ll Bpen opraHu3Mam, B TOM 4HCIE€ M 4elaoBeKy. OHM BbI3BIBAIOT pa3IMYHbIC
NaTOJIOTUH, TaKHE KaK pak, 3a00JIeBaHKE MTOYEK U TaK Aajiee.

Tsokenple MeTayulbl O4YEHb TOKCHMYHBI W KM  XapaKTepHa OCOOEHHOCTb
HaKaruiuBaThCsl B KUBBIX OPraHU3MOB. Tak K€ UM MPUCYIE TaKoe SIBICHHE, KaK
MUTpalusi U3 MOYBbl B MOJ3EMHBIE M MOBEPXHOCTHBIE BOJbI, YTO MPHUBOJUT HUX
MOMNaaHKe MUILEBbIEC HEMOYKH U B TIOCIEICTBUU B )KUBbIE OPTraHU3MBI.

Hecmotps Ha TO, 4TO KENEZHOAOPOKHBINA TPAHCIIOPT HAHOCUT MEHBIINN BPE]T
OKpY’KaloIllel cpesie ueM aBTOMOOMIIM M aBHAallMs, HO CTOUT OOpaTUTh BHUMaHUE Ha
sKojorudyeckue (aktopbl. MOXKHO NEPEUUCIUTh 3arpsi3HEHHE BO3AYyXa, IOYBHI,
BOJHBIX PECYPCOB, YHHUUYTOKEHHE IMPUPOJHON pacTUTENbHOCTH. Bcee 3TO Hecer 3a
co0Oi TMOCNENCTBUS, Takue KaK CMEpTh JKMBOTHBIM M TOKCHUKOJOTHYECKYIO
Jerpajauio MoYBbI.

@dakTophl BKJIIOYAIOT B ce0s XUMUYECKHe, (Pu3nyeckue u OUOIOTHYECKUE

ACIICKThI.
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B 30He mpoBemeHus WMCCIENOBaHUS, TaK K€ OBLUIO BBISBICHO ITyMOBOE
3arpsizHeHrne. He penko MOXHO yBUAETH PSAJOM C KEJIE3HOM JIOPOrOM >KUIIbIC
NOCTPOUKHU. JIFOAM NMPUXOAUTHCA KUTh C IIyMOM OT MPOXOJAIIET0 MUMO MOE3/a.
[Ipuyem moe3ga XomsaT B JIF0OO€ BpeMs CYTOK, Jaxe HOYbI0. Takoe OoibInoe
KOJIMYECTBO IIyMa MaryOHO BIIMSET Ha 3/I0POBbE YEJIOBEKA U KUBOTHBIX, OCOOCHHO B
TTIAKOU TIPUPOJIE.

OOBIYHO CWIBHBIM IIYM U3AIOT U3EIbHBIE MOE3/1a, JIEKTPUUYKU BBI3BIBAIOT
MEHbIIUK ymiep0. DnekTporoe3na celyac OJHO M3 PEIICHUH HKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C KEJIE3HOA0POKHBIM TPAHCTIOPTOM.

[ToMuMO TOrO, 4TO OHH YMEHBIIAKT IIYMOBOE 3arpA3HEHUE, BJIECKTPOHOE3]T
BHOCUT MEHBIIE Bpela BO3AyXy M mo4yBe. HyXHO yBEIWYUTH TEMI BHEAPEHUS
VHHOBALIMM IS yMEHBIIECHHS BPE/Ia OKPYKAIOIIEH Cpeae.

[lepeuniciuM cnocoObl MO  PEHICHUIO JKOJOTMYECKOW MpoOJieMbl ¢

KCJIC3HOJOPOKHBIM TPAHCIIOPTOM:

1. Hcnonb3oBanue 0osiee 3KOJI0THYECKOTO TOTUIMRA.

2 WMHHOBaIMy B MPOMBIIIUICHHOH cdepe.

3 VY ydieHHbIe IEPEBO3KU TPY30B, MPECTABIISIIONINE OMTACHOCTD.

4. Y coBepIIEHCTBOBAHUE TEXHOJIOTHUI B TI0JIb3Y TUXHX.

5 VYiydiieHue noJoTHA B 30HE KEJIE3HOAOPOKHBIX ITYTEH.

6 [TepeobopyaoBaHue TU3EIBHBIX IBUTATENICH, YIYUIIEHUE OUYMCTKH BBIXJIOMHBIX
razoB

7. [lepexon Ha BIIEKTPUYECKHE MOE3/A.

B xome mpoBeaeHHOTO uccienoBaHHWE ObUIM TPOBENEHBI JabOpaTOpHBIE
aHaJIM3bl 00PA3II0B TTOYBHI, IPUIIECTAIOIUE K KEJIE3HOM T0pore.

Pe3ynpTaThl TOATBEpAMIM HaIWdue OOJBIIOTO KOJIHYECTBA  TSHKEIBIX
MetasuioB. Ecniu He HauaTh 60pOThCs C TPOOIeMOit B OrKaifiiiee BpeMsi, TO 3TO MOKET
MPUBECTH K TOKCUKOJIOTHYECKOM JIerpaiallii TIOYBHI, YTO B CBOIO OUEpEh MEPEHICT B

MEXaHHUYECKYIO JIerpajalluio.

12



Cnmcok jureparypsl

1. KoMmmiekcHbId  MOHMTOPHMHI  IUIOAOPOAMS  IIOYB  PAa3IMYHBIX
arposasamadToB : yueo. mocodue / M. A. Masupos [u 1p.] ; Bragum.roc. yH-T uMm. A.
I'u H. I'. CroneroBsix. - Bnagumup : U3a-so Bal'y, 2019. - 120 c.

2.  Mumapun A.C. AxTyanuzanusi TpaHCIOPTHOM crparteruu Poccuiickoi
Oeneparuun Ha nepuoa g0 2030 roma [Texer] / A.C.Mumapun, O.B.Escee //
Tpancnopt Poccuiickoit denepanuu. - 2013. - No 2 (45). - C. 4.

3. Huxkwutmnaa, 3. M. DKoyoruss MHKPOOPraHW3MOB M CaHalMs ITOYB
TexHoreHHbix Tepputopuii / 3. W. Huxkutuna, I'. II. TonoxasieB; Poc. akan. Hayk.
JlansHeBOCT. OTA-HUE, buoi.- mouB. uH-T. - BnaguBoctok : JlansHayka, 2003 (I'VII
N3pa-Bo Jlanbnayka JIBO PAH). - 175 ¢

4. TIlpoxopoBa B.H., IllentrepoBa E.M. Ponap HepauuoHaIbHOIO
UCIIOJIb30BaHUsL YAOOPEHUM M XWMHUYECKHX OTXOJOB B 3arpsi3HEHUU TMOYB //
CoBpeMeHHbIE TEHICHIMM B HAydyHOM OOECHEYEHHUU arporpOMBIILIEHHOTO
koMmriuiekca. KomnektuBHast Mmonorpadus. [lox penakmueit B.B. OxopkoBa. BaHoBO,
2019. C. 180-182.

5. ParumoB A.O., IllentepoBa E.M., PwsokoB WM.K., IIpoxopor JI.C.
OCHOBHOI 3JIEMEHTBIM COCTaB IUIOAOPOJMSA TOYBBI // ArpONpOMBIIIIEHHBINA
KOMILJIEKC: COCTOSIHME, NpoOsieMbl, nepcrneKkTuBbl. XI MexayHaponHas HaydHO-
npakTuyeckast konpepenmus. - 215. - C. 126-128

6. Cxuap B.B., Uyraii H.B. BiunsHue TryMHMHOBBIX NpenaparoB Ha
arpoXMMHYECKUE TOKa3aTeld MoYB // 370pOBbIe TOYBBI - TapaHT YCTOMYHMBOIO
pazButus. COopHuk wmatepuasioB VI MexayHapolIHOH Hay4YHO-IIPAKTUYECKON
KOH(epeHIIUU, TOCBsIEeHHON 140-1eTHI0 ¢ MOMEHTA CTAHOBJICHHS TOYBOBEACHUS KaK
HaykKu M nyonukauuum (QyHaameHntansHoro Tpyna B.B. JlokywaeBa "Pycckwii
yepHo3eM'. - Kypck: 2023. - C. 135-136.

7.  Ywmanosckuii 1.B., Imutpesckas N.1., benonyxos C.JI., Ma3upos M.A.
[IpumeneHue 3amUTHO-cTUMYIUpYromero komrmuiekca "T'®K" mpu Bo3nenbiBaHUU
npHa // 3emnenenue. 2016. Ne 1. C. 29-31

8. Uyrait H.B., Illy6una E.FO. KuCIOTHOCTh MOYB KaK WHAUKATOP
HKOJIOTUYECKOTO COCTOSTHUSI TOPOACKON TeppUTOpUM // buonorudeckuid KpyroBopoT
MUTATENbHBIX BEIIECTB MPHU MCIOJIB30BAHUM YAOOpPEHUN U OHOPECYpCOB B CUCTEMAX
3emuieieNus pa3audHoil naTeHcudukamuu. - Cyznans-UBanoso: 2021. - C. 220-222.

13



V]IK 631.4

MN3BECTKOBAHME I104YB I1PU PEHIEHUU ITPOBJIEM
YCTOMYUBOCTHU MOYB U PACTEHUI
Parumon A.O.
Kanouoam 6uon. nayx, ooyenm
@I'bOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup
Parumosa K.O.
Cmyodenm
DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

LIMING OF SOILS IN SOLVING PROBLEMS
OF SOIL AND PLANT STABILITY
Ragimov A.O.
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Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

Ragimova K.O.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHOTaNUsl. ATPOHOMHUYECKOE 3HAYCHHE W3BECTKOBAaHUS Kak ¢akTropa
YPOKaMHOCTH U ONTUMU3ALUU PEAKIIUU CPEJIbl B MIOYBE OOIIEU3BECTHO. DTOT MPUEM
IIUPOKO BHENIPEH B MPAKTUKY MUPOBOTO 3€MJIEICINS, U HayKa MOCTOSHHO MUIIET MyTH
€ro COBEPIICHCTBOBaHUS W TOBBIIeHUs d(ddexTuBHOCTH. Kak mpupomooxpaHHoMy
($aKkTOpy H3BECTKOBAHHWIO IOYB YAEIACTCS TOpa3a0 MCHbBIIC BHHMAaHUS, XOTS B
COBPEMEHHBIX yCIOBUAX ATO HE MEHEE BaXKHO.

KiroueBble cjioBa: 1OUBa, M3BECTKOBAHNUE, TNIOI0PONE, TOYBEHHBIHN MTOKPOB

Abstract. The agronomic importance of liming as a factor of yield and
optimization of the reaction of the medium in the soil is well known. This technique
has been widely introduced into the practice of world agriculture, and science is
constantly looking for ways to improve it and increase efficiency. Much less attention
is paid to soil liming as an environmental factor, although it is no less important in
modern conditions.

Keywords: soil, liming, fertility, soil cover
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B mpupoaHo-KIMMAaTUYECKUX  YCIOBHUAX Braaumupckoit obmactu ¢
npeo0IaJaHueM TeHETUYECKH KHUCIBIX JE€PHOBO-IOA30JIUCTHIX MOYB M MPOMBIBHBIM
BOJAHBIM PEXHMOM, YCWIMBAKOUIUM KHCIOTHOCTH II0YB, H3BECTKOBAHHE HMEET
BA)KHEHWILEE 3HAYECHUE B MOBBIILICHUH MPOAYKTUBHOCTH 3E€MJIEIEIHA.

[Ton BIMSHUEM HM3BECTH, BO-IIEPBBIX, CHUKAETCS M30BITOUHAS KHUCIOTHOCTb
[IOYB, SIBJISIFOIIASICS OJAHOM W3 IJIaBHBIX INPUYMH HU3KUX YpPOXKAEB C/X KYJIbTYp,
YIIy4IIaeTCsl MUTAaHUE PACTEHUN B Pe3ysbTaTe MOOWMJIM3ALMH JTOCTYITHBIX 3JIEMEHTOB
OUTAaHUSA JUI1 HUX 34 CYET 3alacoB II0YBBI, IOBBIMIACTCA AKTHUBHOCTH ITOJIE3HOU
MOYBEHHOM MuKpodopsl. brarogaps u3BecTkoBaHUIO pe3ko, B 1,5 pa3a, Bo3pacTaer
3¢ (PEeKTUBHOCTH MUHEPATBHBIX yI0OPEHU.

Co3laHre HEUTpaNpHOM peakuWyu Cpeapl B IMAaXOTHOM CJOE€  SIBISETCS
OCHOBHBIM YCIIOBUEM BBICOKOM 3((EKTUBHOCTH TYKOB, MO3TOMY HX HEOOXOAMMO
BHOCUTh TOJBKO B HEUTPAJbHYH0 IOYBY, KaK 3TO M JEJNAETCi BO BCEM MHpE.
M3BecTKOBaHME MOBBIIIAET YCTOMUYMBOCTh PACTEHUM NMPOTUB OOJIE3HEH, YBETUUUBAET
MTOJIEBYIO BCXOKECTh CEMSIH, YCUIIMBAET 3UMOCTOMKOCTh O3UMBIX 36PHOBBIX KYJIbTYp U
MHOTOJIETHUX TPaB.

[Ipy M3BECTKOBAaHWUU TPABOCTOEB MPEAOTBPALIAETCS HUX BBIPOXKICHHUE,
yJIydiaeTcsi OOTaHMYECKMHM COCTaB, CHIDKAETCS 3aCOPEHHOCTh JAMKOPACTYLIMMHU
BHUJIaMH, CYLIECTBEHHO IIOBBIIIAETCS KAadeCTBO KOPMOB, B HHUX YBEJIHYUBACTCS
cozepkaHue Oenka, BATAMUHOB, CaxapoB, Kanblus, (ochopa, MarHusi, HEOOXOIUMBIX
JUISL CO3/IaHMS MIOJTHOLIEHHOIO PalliOHa )KMBOTHBIM.

B cTpykType mOCEBHBIX IUIONIAAEH TpaBbl HA TeppUTOpuH Bramumupckon
obnactu 3anumarot Oosee 60% miomaned, U 4ToObl HAKOPMUTH BCE OO0JACTHOE
MOJIOYHOE CTaJ0, TpEOyeTCsl KaK MOYKHO OOJIbII€ M3BECTKOBATH IUIOMIAJEH MAIlHHU,
3aHATBIX TOCEBHBIMM MHOTOJIETHUMH M OJHOJIETHUMH TpaBaMu, MO0 0e3 wux

HU3BCCTKOBAHUSA HCBO3MOKHO IIOJYy4YaTb XOPOIIMUC, IMOJIHOLOCHHBLIC YPOXaW TpaB, a,
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CJIEIOBATENIHLHO, M CO37aTh HEOOXOAMMYIO KOPMOBYIO 0a3y JUisl CYIIECTBYIOIIETO
MOJIOYHOT'O MPOU3BOJICTBA.

Mexnay TeM, HbIHE BBINIOJIHAEMbIe 00bEMbI M3BECTKOBaHUSI Ha ypoBHE 8-10
TBIC. Ta B IO/l YPE3BbIUANHO MaJibl, OHU OYEHb JTAJIEKU HE TOJBKO OT ONTUMAJbHBIX, HO
Y MUHUMAJIbHO HEOOXOUMBIX, KOTOPbIE COCTABIISIOT O0jiee 60 ThIC. Ta B rOJ.

[To Hammm nanHbpIM BO Brnagumupckoii obnactu Ha 2023 1o HACUUTHIBACTCS
ok0J10 190,2 ThIC. ra KUCHBIX MOYB MAIIIHU, HE CYUTAsA CECHOKOCOB Y ACTOUII, KOTOPHIE
HYKJIAIOTCA B TEPBOOYEPETHOM H3BECTKOBAHHMH. lIpy 3TOM [0S KHCIBIX IOYB
exeronHo ysenuuusaercs. Tak, B ['ycs-XpycranbHom, Kupxkauckom, KoBposckowm,
MypomckoMm, CenuBanoBckoM, CoOunckoM, Cy3aajibCKOM paioHax A0Js KHUCIBIX
moyB 3a S5 yBenumumiack Ha 23,8 %, a B I'yce-XpycrtansHoM, lleTymmHckoM,
Cynoroackom u Cy3iabCKkoM palioHax yxkKe KakJ0€ BTOPOE X035UCTBO UMeeT Oosiee
MOJIOBUHBI KHUCJIBIX TAXOTHBIX TMOYB. ODTOMY CIIOCOOCTBYIOT HHU3KHE TEMIIbI
M3BECTKOBAHUS KUCIIBIX TOYB.

Brnagumupckasi 00y1acTh pacrosiaraeT yHUKaJIbHBIMU NPUPOJHBIMU 3aJIeKaMU
J0JIOMUTA, U3 KOTOPOTO MOJTydaeTcsi BhICOKOA((HEKTUBHBIN M3BECTKOBBIN MaTepual -
nosioMutoBasi Myka. HeoOxomumo MakcHUMaldbHO MCIOJIB30BAaTh 3TO MPUPOTHOE
O0TraTCTBO /JIsi CHUKEHUS TTOBBIIIEHHON KUCIOTHOCTH TOYB.

be3 wu3BecTKOBaHMS TMOYB HE MOXKET (DYHKIIMOHHPOBATH COBPEMEHHOE
CEITBLCKOXO3SIMCTBEHHOE TTPOU3BOJICTBO, 3TO MOIIHBIN phlYar yJaydllleHUs] TOYBEHHOTO

TIOIOPOIUSL.
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V]IK 631.4

BOCCTAHOBJIEHME DKOJOIMYECKNX ®YHKIIUM ITOYB
HA MECTE I'APH JIECOB KOBPOBCKOI'O PAMOHA BJIAAUMUPCKOU
OBJIACTH
Adanacosa A.C.
Cmyoenm

@I'bOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup
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RESTORATION OF ECOLOGICAL FUNCTIONS OF SOILS
AT THE SITE OF BURNING FORESTS OF THE KOVROVSKY DISTRICT
OF THE VLADIMIR REGION
Afanasova A.S.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Shenterova E.M.
Senior lecturer
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHoTanusi. OCHOBHBIM TOTPSICEHHMEM IOYBEHHBIX (pakuuil B JIECHBIX
HKOCHCTEMAX BBICTYIAIOT TOXapbl, IPeoOpa3yrolue Kak Cpeay KU3HHU Jieca, Tak U
CTPYKTYpPY PacTUTENBHOIO IMOKPOBa, TAaK WJIM WHAUYE BIMUAA Ha €€ cocTtaB. Bmecre ¢
[I0KapOM M3MEHSIETCA U PEKUM CYLIECTBOBAHUS BEPXHErO CIIOS 3E€MIIM: COJIHLE
OecnpensTcTBEHHO uccymuBaeT ee. [Ipu 3ToM Bce, YTO HaXOUTCs TIIy0Ke HAllPOTHB,
nepeysnaxHsaercs. KopHu nepeBbeB, KOTOpbIE NPH KU3HU OBUIM €CTECTBEHHBIMU
«HAcOCaMU», BBIKAYMBAIOIIUMHU OOJBIITHE OO0OBEMBI BOJIBI, IMPEKPAIIAIOT PadOTaTh.
ITosiBuBIIAsICS 3051 YBEIWYMBACT LIEJIOYHOM YPOBEHb IIOYBBI, UTO TaK K€ KpauHE
OTPULIATENILHO JIEUCTBYET Ha BO3MOXKHOCTH pocta Jieca. Iloxkap npuBogur K

CHHBHCfIHIGMy HCIOCTATKy a30Ta, KOTOPOTO U TaK, BCCT/Ida HC XBATACT B JICCHOM MOYBE.
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KawueBble cioBa: Me30meqo0MOHTH, TAaKCOHOMETPUYECKas CTPYKTypa
COOOIIIECTB, €CTECTBEHHBIC rapu, nepdyruymsl, MOUYBeHHAs (ayHa, MOCIEN0XaAPHOE
COCTOSTHHE SKOCHUCTEM.

Abstract. The main shock to soil fractions in forest ecosystems is fires, which
transform both the forest environment and the structure of vegetation, affecting its
composition in one way or another. Along with the fire, the mode of existence of the
upper layer of the earth also changes: the sun freely dries it up. At the same time,
everything that is deeper opposite is waterlogged. The roots of trees, which during their
lifetime were natural "pumps" pumping out large volumes of water, stop working. The
ash that appears increases the alkaline level of the soil, which also has an extremely
negative effect on the possibility of forest growth. A fire leads to a severe lack of
nitrogen, which is always lacking in the forest soil.

Keywords: Mesopedobionts, taxometric structure of communities, natural fires,

perfugiums, soil fauna, post-fire state of ecosystems.

Brnagumupckas 0051acTh OTHOCHUTCS K PErHMOHAM C BBICOYAHMIIMM PUCKOM
BO3HUKHOBEHHUS MOXapoB. DTO OOOCHOBAHO CYIIIECTBEHHOW IUIOMIAJbI0 TOP(DSIHBIX
MECTOPOKICHUH U JIECOB.

CornacHO CTaTUCTUYECKUM JaHHBIM, Jieca Haied 00JIaCTH 3aHMUMAIOT OKOJIO
40 % miomaau, B HEAAJICKOM MPOILIOM IUIOMAIh WX Oblja 3HAYUTEIBHO OOJIbIIE.
bonee obunpHbl neca ['ycb-XpycranbHoro paitona, Ilerymunckoro, KoBpoBckoro u
BsizaukoBckoro menee Mypomckoro, Cysnanbckoro, FOpeeB-I10abckoro panoHOB,
YTO CBSI3aHO C JIaHAMA(THBIM CTPOCHUEM TEPPUTOPUHU, a JOMUHUPYIOIIUA BHUI B
JPEBOCTOE, IPUHAJICIKHT - COCHE, 00pa3yrolas COCHOBBIC OOPHI.

JlecHble moxaphl (pa3mMep NPOUICHHOM OTHEM IUIONIAAU W YHUCIEHHOCTH
BO3HUKAIOIIMX [OXAaPOB 3a MOKAPOOMACHBIN CE30H) Ha TOW WM APYroll MECTHOCTHU
ONpeNeIIIeTCsl TPeMsl MPUUYUHAMU: JIECOPACTUTEIIbHBIMU KPUTEPUSIMU U TOTOJHBIMU

YCIIOBUSMH, a TAKKEC HAIIMIYUCM NCTOYHUKOB OI'HsA (HJ'IOTHOCTBIO HapO)IOHaCCJ'ICHI/IH).
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[To>xxapsl BCTpedaroTCsi ¢ pa3HOMl YacTOTOW B 3aBHCHUMOCTH OT OHMOMa, Kak
HATypaJbHbIN (PaKTOp HM3MEHEHHS Ha3eMHBIX cooOmiecTB. B pesynprate moskapa
($u3HONIOrNYecKre CBOICTBA MOYBBI U3MEHSAIOTCSL.

M3MmeHuBIIMECS TIOCHE TIOXKapa YCJIOBHUSA, B YacTHOCTH, OOYyTJIHBaHHUE
IOBEPXHOCTU MOYBBL, M KaK CJIEJCTBUE HaMOOJEe MOIIHOE HAarpeBaHHE JHEM,
IOPUBOIAT K YBEIMUEHUIO aMIUIUTYIbl TEMIIEpPATyp 3€MJIU: K NMPUMEpPY, HAa Tapu BO
Bnagumupe 6pu10 3adukcupoBaHo noBeiieHue Ha 6°C Ha TiryOouHe 5 cM.

[Toxxapsl - 3TO KpaTKOBpEMEHHasl IOCTYIHOCTb OOJIBIIMHCTBA 3aMEHMUTENCH
MUTATEIbHBIX BELLIECTB.

A3ot 1 pocop, 1 OOTBIIMHCTBO KATHOHOB: M3-3a MOXKapoB pacTBop pH nmouBkl
YBEJIMYHUBAETCS 32 CYET YBEJINYEHUS MTOJABHKHOCTA HEKOTOPBIX COCINHEHU.

[To>xapbl OKa3bIBAIOT TIIyOOKOE M KOMILUIEKCHOE BO3JIEWCTBHE Ha JIECHBIC
HKOCUCTEMBI, U3MEHEHUS, KOTOpbIE MPOUCXOAAT B JECHOM JaHAmadTe, KOPEHHbIE
WU3MEHEHUS B CTPYKTYPE U COCTABE JIECOB U PA3JINYHbIC YCTAHOBUBLINECS OTHOLIEHMUS,
Y CBS3U MEXIY Pa3HbIMU YaCTIMHU.

B 310 Bpemsi OmoreoxmmMuueckue LUKIbl HapyIIAlTCS U CO3JAl0TCS HOBBIE
coobuiecTBa. BOoT mouemy OroHp UrpaeT BaxXHYIO poJib Kak (haKTop 3aMEHbI IOPOJ, TO
€CTh BTOPUYHBIX SKOJIOTUYECKHUX CYKLECCU.

Matepuasbl UcCIeoBaTENbCKON pabOThl MPEACTABISIOT CO0O0M pe3ynbTar
COOCTBEHHBIX HcclieIoBaHu, mpoBoAuBIIUXCS ¢ 2020r. o 2022r. B MOATa€KHOM 30HE
Biagumupckoii o6imact, B KoBpoBckoM paiioHe.

B paboTe ObL11 n3y4eHbl KPYIHbIE TOYBEHHBIE OECTIO3BOHOYHBIE (Me30¢ayHa),
a UMEHHO XYy>kenulibl, B paccmoTpernnu M.C. I'uisipoa (1965), oTaenbHo u3ydanu ux
JUHAMUYECKYIO IIJIOTHOCTb.

[enbro sKCIEpUMEHTA SBJISIACH OLIEHKA MPOLIECCOB, KOTOPBIE MPOUCXOAT Ha
Ha4yaJlbHOM JTamne (GopMUpOBaHUS COOOIIECTB OO0 Trapw 3a CYET BBIKHBAHMS
MTOYBEHHBIX XKMBOTHBIX BO BPEMs IOKapa Ha pa3HbIX CTAJAMIX KU3HEHHOI'O LHUKJIA B

Pa3HbIX J'IaH,Z[I_Ha(i)THBIX YCIIOBHUAX.
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V]IK 631.4
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Romanova D.A.
Student
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AHHOTauMs. B COBpEMEHHBIX YCIOBUSIX TOJBKO IMPAaBUIBHO MHPOBEACHHAsS
OIICHKAa MOXET OO0ECHEYUTh HDKOJOTHUYECKYI0 YCTOMYMBOCTH arpoJiaHamagToB,
MOATOMY BO3HHMKAET HEOOXOIUMOCTh B OIIEHKE DJKOJOTHYECKOM CHUTyalluu B
xo3siicTBax. COBpPEMEHHOE COCTOSIHME 3€Mellb TOATBEPXKIAET HEOOXOIUMOCTh
MPOBEJICHUSI KOMIUIEKCA MEPOMPUSATUM 10 CTaOWIM3allUM U BOCCTAHOBJICHUIO
CEILCKOXO3SIMCTBEHHBIX YTOJIMNA, 00€CTIEYMBAIOIIUX MOBBIIICHUE TIOJIOPOIUS MTOYB, a
TaKKe YIY4IICHUIO 00Iel sKoiIorudeckoil ooctanoBku. KoMriekcHas menuoparus
3eMelib  JOJDKHA BKIIOYATh MEJIHOPATUBHBIE MEPOINPUATHS B COYETAHUU C
MPUMEHEHUEM HAYKOEMKHUX arpapHbIX TEXHOJIOTUH W TEXHUYECKUX CPEJICTB,
BBICOKOTIPOJYKTUBHBIX KYJIBTYP, PAaCUETHBIX 1103 YIOOpEHUH, CPEICTB 3aIlUTHI

pacTEeHUM.
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KJioueBble c10Ba: mo4Ba, OIeHKA, YKOJIOTHSI, KOPMOBBIE PECYpPCHI, CEITBCKOE
XO3SIMCTBO

Abstract. In modern conditions, only a properly conducted assessment can
ensure the environmental sustainability of agricultural landscapes, therefore there is a
need to assess the environmental situation in farms. The current state of the land
confirms the need for a set of measures to stabilize and restore agricultural land,
ensuring increased soil fertility, as well as improving the overall environmental
situation. Comprehensive land reclamation should include land reclamation measures
in combination with the use of high-tech agricultural technologies and technical means,
highly productive crops, calculated doses of fertilizers, plant protection products.

Keywords: soil, assessment, ecology, feed resources, agriculture

DKOJIOru4eckasl yCTOMYMBOCTh CEJIbCKOIO XO031HCTBAa CTAHOBUTCS BCce OoJiee
aKTyaJlbHOM TEeMOW B COBPEMEHHOM MHpE, IJ€ COXpaHEeHHe OuopazHooOpasus U
YMEHBUIEHUE HETaTUBHOTO BO3ACHCTBUS Ha OKPYKAIOUIYIO CPEAY UTParOT KIHOYEBYIO
posib. OTHAUM M3 Ba)KHBIX ACIIEKTOB B 3TOM KOHTEKCTE SIBJIIETCS OLIEHKAa KOPMOBBIX
YTOJu# MO UX BJIMSAHHUIO HA PACTUTENIbHBINA TOKPOB U, CJIEIOBATENBHO, HA SKOCUCTEMY
B LEJIOM. B HaHHOW CTatbe Mbl PACCMOTPUM 3HAYMMOCTH IKOJOTMYECKOM OLEHKU
KOPMOBBIX YTOJMH II0 PAaCTUTEIBHOMY IIOKPOBY W PAa3jIMYHbIE IOIXOIbI K €€
OCYILIECTBJICHUIO.

3HaYeHUE FKOJIOTUUYECKON OIIEHKH KOPMOBBIX YTOJIHil:

1. Coxpanenue O6mopa3zHOOOpa3usi: OlLIEHKA KOPMOBBIX Yrojui MO3BOJISET
ONPENENIUTh UX BIUSHUE HA pa3HOOOpa3ue pacTUTEILHOIO MOKPOBA, YTO BAXKHO IS
COXpaHEHUsI MECTHOM (JIophI U (PayHBI.

2.  VYiydileHwe MOYBEHHOTO IJIOOPOAMS: BEIOOP ONTHUMAIbHBIX KOPMOBBIX
YroAuii CIOCOOCTBYET COXPAaHEHHUIO IMOYBEHHOTO CJIOS M €ro IUIOAOPOIMS, YTO
ABJISIETCA OCHOBOM ISl YCTOMYMBOTO CEIIBCKOTO XO35MCTBA.

3.  CHWXKeHHue 3pO3UU: PACTUTENbHBIN MOKPOB, (POPMHUPYEMBIIT KOPMOBBIMU
YTOOUSIMHA, WUIPAeT KIYEBYKD pOJb B MPEAOTBPAIEHUM MOYBEHHOW 3pO3UH U

COXpaHCHHUHU IIIIOJOPOAHOTO CJIOA.
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4. CMmsArdyeHve KIUMaTHUYECKUX HM3MEHEHHWil: BBIOOp  3IKOJIOTUYECKU
YCTOMYHMBBIX ~ KOPMOBBIX  yroJWWA  CIIOCOOCTBYET  YBEIHMUYCHHUIO MOTJIOLICHHS
YTJIEKUCIIOTO ra3a v CHUKEHHIO BBIOPOCOB, UTO BayKHO /17151 OOPBHOBI C KITMMAaTHYECKUMHU
U3MEHEHUSIMU.

[Toaxomsl K 3KOJIOTUYECKON OLICHKE KOPMOBBIX YT'OJIHIA:

1. Ananu3 BUIOBOIO COCTaBa: U3yYEHHME COCTAaBA PACTUTEIIBHOIO IIOKPOBA
MTO3BOJISIET OMNPEEIUTh, KaKUE€ BUJbl JOMUHUPYIOT Ha YTOAbSAX, U UX BIHMSIHUE Ha
O6uopazHoobpasue.

2. OueHKa IMOYBEHHBIX CBOWCTB: HM3yYEHHUE XapaKTEPHUCTHK IOYBBI MOJ
KOPMOBBIMH YTObSIMUA IOMOTAET OMPEAEIUTh UX BIUSHUE HA TOYBEHHOE IJI0JIOPOIUE
Y YCTOMYUBOCTB K OPO3HH.

3. Hcnosb30BaHWe MHAMKATOPHBIX BUJIOB: BIOOP OMPEAEIIEHHBIX PACTEHUM-
WHJMKATOPOB IIO3BOJSIET OLEHUTHh OKOJOTMYECKOE COCTOSIHUE YrOJIWH M €ro
WU3MEHEHUS BO BPEMEHU.

4. MopaenupoBaHuE SKOCUCTEMBI: UCIIOJIb30BAHUE KOMIIBIOTEPHBIX MOJEIEH
II03BOJISIET IIPOrHO3UPOBATH U3MEHEHUS B 3KOCUCTEME IO/l BO3ACHCTBUEM PA3IUYHBIX
KOPMOBBIX YrOAMI U BRIOMPATh ONTHUMAJIbHBIE BAPUAHTHI JIJIsl COXpaHEHUs OaslaHca.

DKOJIOTHYEeCKasi OLEHKA KOPMOBBIX YIOJMH IO PacTUTEIbHOMY IIOKPOBY
ITO3BOJISIET CAEJIATh CIEAYIOIINE BBIBOJBI:

1. OnTumanbHbIA BBIOOP KOPMOBBIX YTrOAMN CHOCOOCTBYET COXPAHEHHIO
O01opa3zHO00pa3us U yITyUIICHUIO S9KOCUCTEMBI.

2. DKOJOTMYECKM  YCTOMYMBBIE  KOPMOBBIE  YIOJHMS  COJIEHUCTBYIOT
COXPAHEHUIO MOYBEHHOTO TIOJOPOAMS U MPEIOTBPALIEHNUIO TOYBEHHON IPO3HH.

3. Pa3HOOOpa3Hble MOIXOJbl K OLICHKE MO3BOJIAIOT YUYUTHIBATH Pa3IUUHbIC
aCIeKThl BIMSHUS YrOJIMWA HAa OKPYXKAIOUIYIO Cpeay, 4TO CIOCOOCTBYET MPUHSATHUIO
000CHOBAHHBIX PEIICHUN B CEIIBCKOM XO3SHCTBE.

4. DkoJyiorMyeckas OLIEHKAa IOMOTaeT BBISIBUTH ONTHUMAJIbHBIE IPAKTUKH
WCIIOJIb30BAaHUSL YIOJUW /Ui CHMDKEHHMS HEraTUBHOTO BO3ACHCTBUSL HAa KIMMAT U

9KOCHUCTCMY B ILICJIOM.
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5. OcHOBaHHBIE Ha OIICHKE JaHHBIE MOTYT OBITh WCIOJIB30BAHBI IS
pa3pabOTKM M BHEAPEHHS CTPATETUM yCTOMYMBOTO CEIBCKOTO  XO3SICTBA,
CIIOCOOCTBYIOIIETO COXPAHEHHUIO MPUPOIHBIX PECYPCOB Ha JOJTOCPOUYHON OCHOBE.

DKoJIOTHYECKasi OLIEHKAa KOPMOBBIX YTrOJWWA MO PAaCTUTEIIBHOMY MOKPOBY
UTPaeT BAXKHYIO POJIb B 00ECIIEUYEHUN YCTOMUMBOTO PA3BUTHS CEIBCKOTO X034MUCTBA U
COXpPaHEHMS OKPYXKAIoIIe cpeabl. Pa3inuHble MOAXO0AbI K ATOM OIEHKE MO3BOJISIOT
YUYUTHIBATh PA3HOOOPA3HbIE aCMEKThl BIUSAHUS YTOAUI Ha SKOCUCTEMY, UTO SIBISETCA

OCHOBOH JJISL IIPUHATHUA 000CHOBaHHBIX pGHICHI/Iﬁ B CEICKOM XO3SHCTBE.
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AnHotaumsi. [IpoBenéHHbie M3MEpEHUs SIBIAIOTCA MEPBLIMU pe3yJibTaTaMu
CE30HHOT0 MOHUTOpHHTa 3muccun CO, mis NpeacTaBUTENBHOM LNEHTPAIbHON 4acTH
HeuepH03EMHOM 30HBI U HYXXIAOTCS B IPOJOJDKEHUH. [IpoBeneHHbIe uccienoBanus
MOKa3ajld HAJIMYME BBIPAKEHHOIO BIUSHHUS HAa MPOCTPAHCTBEHHO-BPEMEHHYIO
M3MEHYMBOCTh MOYBEHHOU 3Muccuu CO; U3 OKYJIbTYPEHHBIX JEPHOBO-TOA30JIUCTHIX
MOYB

KuroueBble ¢cj10Ba: SMUCCHs, YIJIEKUCIIBIN ra3, IOYBa, MOJIEBON OIBIT

Abstract. The measurements carried out are the first results of seasonal
monitoring of CO, emissions for the representative central part of the Non-Chernozem

zone and need to be continued. The conducted studies have shown the presence of a
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pronounced effect on the spatiotemporal variability of soil CO, emissions from
cultivated sod-podzolic soils

Keywords: emission, carbon dioxide, soil, field experience

['moGanbHOE TOTEMIEHWE KiIMMaTa M COIMYTCTBYIOIIME €My IUIaHEeTapHbIe
WU3MEHEHHUS - OJHA U3 MPUHIMITHAIBHBIX YKOJIOTMYECKUX MPOoOIieM, HETIOCPEICTBEHHO
CBSI3aHHAS C YBEJIMYCHHEM KOHILIEHTPALUK TAPHUKOBBIX ra3oB aTMocdepe.

MeTobl U3MepEeHus: TOYBEHHOTO JIBIXaHHsI MOKHO MOIPa3eIUTh Ha MOJIEBbIC
(Kak paBUIIO, IpSIMBIC) U JIaOOpaTOPHBIE (KaK MPaBUIIO, MHTETPAJIbHBIE).

[loneBble METOJABI UW3MEPEHUSI T[MOYBEHHOTO JbIXaHWS OCHOBaHbl Ha
onpeneneHny kKoHueHTpauun CO, B nouBe in situ. Kak npaBuiio, Ha OBEPXHOCTh
MOYBBl YCTAHABIMBAETCA KaMepa, B KOTOPOW € MOMOIIbI MOPTATUBHOTO T'a30BOTO
aHanu3aTopa olpenensercss u3MeHeHne KoHueHTpaiuu CO; 3a omnpeneneHHbII
MIPOMEXKYTOK BPEMEHHU.

AJbTEpHATUBHBIA BapuaHT - YCTaHOBKa NephOpUPOBAHHBIX TPYOOK Ha
OTpEICTICHHYIO TIYOMHY M TMPOBEACHUE PEKUMHBIX HAONIOACHUN 3a M3MEHEHHEM
1otokoB CO».

[leas paboter - omenka smuccuun CO, ¢ pas3feneHrueM Ha KOpPHEBOE U
MUKpPOOHO€ JIbIXaHWE Ha TOJIAX MIICHUIIBI U KapToQens ¢ pa3TuyHbIMA BapUaHTAMU
00pabOTKH OKYJIBTYPEHHON JEPHOBO-TI0/I30JIUCTON MOYBHI.

[TocTaBiieHbI U peaTu30BaHbl CIECAYIOMINE 3aJaUu:

1. BoisiBUTH (hakTOpBI, BIUSAIONINE HA TOYBEHHYIO SMHUCCHIO YTIEKHUCIIOTO ra3a
B arpO3KOCHUCTEMAX C OKYJIbTYPEHHBIMHU JEPHOBO-I0I30JIMCTHIMU TOYBAMH;

2. CpaBHUTh MHTEHCUBHOCTH 3MHccuu CO, Ha moJie MIIEHUIB U Ha TOJIe
Kaptodens;

3. CpaBHUTH UHTEHCUBHOCTH d3Muccuu CO, Ha ABYX BUAAaX 0OpaOOTKH MOYBHI:
Ha T0JIE O3WMOM MIIEHUIIBI - BCIAIIKa U HyJeBas o0paboTka, Ha moJie KapTodens -
OTBaJbHAsI 1 MUHUMAJIbHAS;

4. OnpenenuTs BKJIAJ MUKPOOHOTO U KOPHEBOTO JBIXaHUS B OOIIYIO YMUCCHIO

CO; ¢ MOBEpXHOCTH MOYBHI UCCIEAYEMOTO MOJISI.
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OOBEKTOM HAaIlIETO KCCIIECIOBAHMS SIBISIOTCS 4 ONBITHBIX y4dacTKa: O3UMasi
NIICHWIIa C HYJIEBOW U OTBaJbHOM 0OpalbOTKOM, KapTodeab ¢ MUHUMAIBHON H
OTBaJIbHOU 00paOoTkoM. Ha 3TuxX 4YeThIpéX ydacTkax MPUMEHSETCS TPaAUIMOHHAS
TEXHOJIOTHSI BO3/ICIIBIBAHMS.

AnpoOalMoOHHbBIE KCCIAEAOBAaHUS MPOBOJUIUCH B TEUEHUE TPEX MECSILEB, C
UIOJISl IO CEHTSOph MOCPEJCTBOM MPSMOI0 U3MEpeHus NoTokoB Ha npudope Li-COR
LI-6400 ITomyuennsle nanuble 1o amuccun CO; MoYBaMH HCCIEAYEMBIX OOBEKTOB
BBISIBUJIM 3HAYUTEIIbHBIE CE30HHBIE M3MEHEHUsI TOTOKOB CO, U3 TOUB.

B pesynbrare ucciegoBaHus ObUIM OCTABIEHBI CIEAYIOIINE BHIBOIBI:

[IpoBeneHHBIC WCCIIEOBAHUS MMOKA3al HAJUYHE BBIPAKCHHOTO BIIMSHUS Ha
MIPOCTPAHCTBEHHO-BPEMEHHYIO M3MEHYMBOCTh TouBeHHOUW omuccun CO, wu3
OKYJIbTYPCHHBIX JIEPHOBO-TIOA30JIMCTBIX IIOYB: BO3JACIBIBAEMBIX KYJIbTYp> a3
’KU3HEHHOT'O 1IMKJIa PACTEHHM > BUIa 00pa0OTKHU > BIAXKHOCTHU MOYBHI >TEMIIEPaTyPhI
BO3/lyXa.

Ha mone muieHuIpl Mo CpaBHEHHUIO C MoJieM Kaprodelns oTMmedaercs Ooliee
BbicoKkass smuccus CO, ¢ MakCHUMaJbHBIM pa3audyveM B 2,5 pasza mociie yOOpKH
nieHuubl 1 B cpeaHeM Ha 60% 3a Bech mepuop uccnenaoBanus. Ha BapuaHTax c
nIeHuIen u kaprodeneMm oTmedaercs 0ojiee MHTEHCHBHAS SMHCCHS Ha HYJIEBOU
(mmenuiia) u 6e30TBaIbHON (KapTodenb) oOpaboTkax. DTOT pe3ysbTaT HE BIIOJIHE
coTrJiacyeTcs ¢ MPeIbIAYIIUMH UCCIEIOBAHUAMU U TpeOyeT JadbHEUIero n3y4eHus.

CpaBHUTENbHAS MHTEHCUBHOCTH aBTOTPOGHON M TEeTepoTpOdHON AMUCCUU
CO, nokazana, 4to B cpenHeM 72% NpUXOAUTCS Ha TeTePOTPODYHYIO IMHUCCUIO U
paziMyaeTrcss 1O BapuaHTaM o0pabOTKu: Ha OTBaJbHOM 00pabOTKe BKJIAJ
rereporpodHoi coctaBisin 59,6%, a Ha MuHMMAanbEHON - 84,4%. W 3T0 3HAYMT, YTO
YACIBHBIA BeC TeTepOoTPOGHOTO IbIXaHUS BO3PACTACT HAa BapHaHTE ¢ MUHUMAJLHOMN
00paboTKoii, T/1e uaET MHTEHCUBHEE Ha 24,8% 10 CpaBHEHUIO C OTBAIBHOM.

JlaHHBIE TI0 MOHHUTOPHHTY MOTOKOB MAapHUKOBBIX T'a30B U3 IMOYB METOIOM
BBICOKOUYACTOTHBIX U3MEPEHUM in situ 001aaatoT MUPOKoi chepoil MOTEHITUATLHOTO
MPUMEHEHUsI, © MOTYT OBITh HCIIOJB30BaHbI JIJIsi MPOTHO3a W3MEHEHHUS W aHaIHM3a

COCTOSIHUSI arPO3KOCUCTEM U CepTU(UKAIIMN arpPOTEXHOIOTHH.
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AnHoTanus. Ha ceronuamnuii 1eHp npuMeHeHUe y1I00peHUid MPOYHO BOIILIO
B IIE€PEJOBBIE TEXHOJOTHHM BBIPALIMBAHUS CEJIBCKOXO3AMCTBEHHBIX KYJIBTYpP Kak
rJIaBHAsi COCTABJIAIONIAS MOTYYEHUS BICOKUX M YCTOMYMBBIX yporkaeB. ONTUMU3ALIMS
MUHEPAJIbHOIO MHUTAHUS CEIbCKOXO3SMCTBEHHBIX KYJIBTYp C LEJIbIO TMOJYyYEHHUS
BBICOKMX M CTaOWJIBHBIX YpO’KaeB XOPOLIET0 KauecTBa - OJHA M3 OCHOBHBIX 3ajad,
CTOAILLUX IEPEN CEIbCKUM XO3SIMCTBOM. JlOCTHM)KEHHME STOW LEIM HEBO3MOXHO 0e3
CepbE3HbIX 3HAHMM O CBOMCTBAX IMOYBHI, OMOJOTHYECKUX OCOOCHHOCTSX KYJIBTYD,
crocofax v popMax MpUMEHSEMbIX YA0OPEHUH, U UX B3aUMOJEHCTBUU MEXKIY COOOM
U C APYTUMH O0BEKTaMU OKPY>KAIOIIEH Cpeibl.

KuroueBnblie cjioBa: noyBa, KIIMMAaTHYECKHUE YCIOBUS, HEUEPHO3EMHAs 30HA,

yaoOpeHus
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Abstract. To date, the use of fertilizers has become firmly embedded in
advanced crop cultivation technologies as the main component of obtaining high and
sustainable yields. Optimization of the mineral nutrition of agricultural crops in order
to obtain high and stable yields of good quality is one of the main tasks facing
agriculture. Achieving this goal is impossible without serious knowledge about soil
properties, biological characteristics of crops, methods and forms of fertilizers used
and their interaction with each other and with other environmental objects.

Keywords: soil, climatic conditions, non-chernozem zone, fertilizers

[IproCcTaHOBUTH CHUXEHUE IUIOAOPOAUS TOYB M, COOTBETCTBEHHO,
CTaOWJIM3UPOBATh YPOKAWHOCTH CEJIbXO3KYJILTYp B MOYBECHHO-KIMMATHYECKUX
ycioBusix HeuepHo3zeMbsi HEBO3MOXKHO 0€3 TPUMEHEHUST YA0OPEHUI.

YnoOpenusi crocoOCTBYIOT YIYYIICHHIO CBOWCTB IMOYB U, CJIEIOBATEIBHO,
YBEJIUYEHUIO YPOBHS IUIOJIOPOJIMS,, TOBBIIMIAIOT YCTOMYMBOCTh PACTEHHM K
HEOJIAronpusiTHBIM TOTOJHBIM YCJIOBUSIM W Pa3IUYHBIM 3a00JieBaHUSIM, YTO B
KOHEYHOM UTOT€ MOJIOKUTEIBHO BIUSET HA YPOKAUHOCTD CEIbXO3KYJIBTYP U KAYECTBO
PaCTEHHEBOAUYECKON MPOAYKIIUU U KOPMOB.

Omnpenenenne HEOOXOAUMOCTH B YAOOPEHHSX, 032X MX BHECEHHS JIOJDKHO
OCHOBBIBATHCSI HA JIAHHBIX arpOXUMHUYECKOTO OOCJIEIOBAHMS IMOYB, OCOOCHHOCTSIX,
BO3/IEJIBIBAEMBIX CEIBbXO03KYJIBTYDP, HAMEYAEMOM YPOKAUHOCTU. TOJBKO B 3TOM City4ae
IpUMEHEeHHEe yao0peHnit Oyner 3¢h(PEKTUBHBIM M, KpOME TOro, 0e30macHbIM s
OKPYXaroIIEH MPUPOTHON CPEBI.

Od4eHb BaXKHO OMPEACTUTh HY)KHOE KOJIMUECTBO YAOOPEHU 1J1s1 BHECEHUS Ha
KXKJIOM T0Jie, YTOObI MPEAOTBPATUTh KaK Me(MUIIUT AJIEMEHTOB MUTAHUsS, TaK U UX
nepepacxon. Ilpu 3TOM HEOOXOIMMO Y4YMTHIBaTh OOIIMNA YpPOBEHb 3eMIICIEIHS,
CTEIEHb OKYJIbTYPEHHOCTH MTOYB, UMEIOIIUECS TPOCUYETHI B arPOTEXHUKE, HAMEYAEMBbIE
KYyJIbTYPBl U UX OCOOCHHOCTH, TUIAHUPYEMYIO YPOKaHOCTh. [Ipupoct ypoxaitHOCTH
0a3zupyeTcs Ha peajlbHbIX OPTaHU3AIMOHHBIX W HIKOHOMHUYECKHUX BO3MOXKHOCTSX

KOHKPCTHOI'O CEIbCKOXO03SCTBEHHOTO MNpCaAIpPpUATHUL.
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CymiecTByeT psii METOAOB MU CIOCOOOB OIpENETIeHHUs] ONTUMAIbHBIX 03
ynobpenuii. CyTb UX B TOM, 4TO NPH IJIAHUPOBAHUHU PABHBIX YPOKAaEB B 3aBUCUMOCTH
OT COJIEP>KaHMSI B IOYBE YCBOSIEMBIX 3JIEMEHTOB MUTAHUS PACTEHUM, 10361 BHOCUMBIX
yInoOpeHui N3MEHSIOTCS B CTOPOHY YBETMUCHUSI UITH CHUKEHUSI.

B arpoxumudeckoil nmpakTHKe yYaile BCEro UCIOoJIb3yeTcs 0anaHCOBBIA METO.
U pacyeThl 103 YA0OpeHUH Ha MPUOaBKy YpOosKasi U IO BHIHOCY TUTATEIbHBIX BEIIECTB.

J11s TOrO, YTOOBI MOTYYUTh MAKCUMANIBHBIN JOX0/ OT IPUMEHEHUS y100peHui
HEO0OXOIUMO OpPraHMU30BaTh MPABWIBHOE WX HMCIOJb30BAaHUE, UYTO JOCTUTACTCS TpPU
MOCJIOHOM WX BHECEHHH B TIOYBY - OCHOBHBIM M MPUIIOCEBHBIM CIIOCOOAMHU, a TaKXKe
MOJAKOPMKaMHU.

OcHOBHOE (JIOMOCEBHOE) BHECEHHE IO3BOJIAET CO3/1aBaThb B IIOYBE 3amac
MUTATENbHBIX BEIIECTB HA BECh NMEpUOJ BereTaluu. Ha 107110 OCHOBHOIO y100peHHUs
npuxoautcs 2/3 ot obmieit 1036l [1o BpeMeHn BHECEHUSI OCHOBHOE y100pEHUE MOXKET
OBITH pacHpeIeIeHO 110 TOBEPXHOCTH TOJISI € 3allallIKOM Mo 3510b, pacCesHO OCEHbIO C
MoCJeAYIONIeH 3a/IeJIKOM BECHOM, BHECEHO TMO/JT 3a/I€JIKY IUIYTOM WM O€CIUTYKHBIMU
OpYAMSIMU BECHOM IE€pe IOCEBOM KYJIBTYpPBL. boree pamoHaIbHO BHOCUTh OCHOBHOE
ya00peHue JIOKAIbHBIM CIIOCOOOM.

B kauecTBe OCHOBHOrO yJIOOpEHHs TPUMEHSIOT HaBO3, KOMIIOCTHI,
M3BECTKOBBIE MaTepHualbl, TPYJHO pacTBOopuMble (HopMbl TyKOB. C TOYKH 3peHMS
opraHu3anuu padoT ¢ yAOOpEHHS MU Ha MOYBAX CPEJAHEr0 U TSKEIOr0 MEXCOCTaBa
11eJIECO00pa3HO BHECEHHWE OCHOBHOTO KOJHMYECTBa ynoOpeHuid moj 3s0b. Ha mouBax
JIETKOTO MEXAHMYECKOTO0 COCTaBa JIy4Yllle BCETO BHOCHUTh OCHOBHOE YAOOpEHHE MOJ
nepenamniky 3501 Wik NpeArnoceBHYI0 00pabOTKy MOYBBHI.

Croco6 pacrionoxeHus: yaoOpeHui Mo mpo@uiiro MaXxOTHOTO CIOST UMEET
0OJIBIIIOE 3HAYEHHUE, TAK KaK BIUSET Ha (OPMUPOBAHUE KOPHEBOU cucTteMbl. Menkas
3a/leJIKa TYKOB BEJIET K MOBEPXHOCTHOMY PAaCIIOJIOKEHUIO OCHOBHOM Macchl KOPHEH.
YTO CHIDKAET YCTOWYMBOCTH CEJIBXO3KYJIbTYp K HEONarompusTHeIM (paKkTopam
(BO3IEHCTBUIO HU3KUX TEMIIEpaTyp, HEJOCTATKy BJard B TOYBE) M IOBBIIIAET
CKJIOHHOCTH K mosieranuto. Hambomnee 3pPpexkTuBHO pacmpenenstoTcss yaoOpeHus 1o

MPOQUITIO MOYBBI IPU UX 33/IETKE TIYTOM C MPEIIUTY X KHUKOM.

32



Pa3HOBHAHOCTH JIOKAJILHOTO BHECEHHS OCHOBHOTO YAOOPEHHS - JICHTOYHOE,
6opo3noBoe, rHe310BoE. [Ipu TOKaTbHOM BHECEHHH 0OECTIEYUBACTCS «IO3UIIUOHHAS
JOCTYITHOCTBY» yIOOpEHM, Tak KaK MpU 3TOM OOpa3yloTCSd O4Yard MOBBIIIEHHOM
KOHIICHTPAIIUH MMUTATEIbHBIX BEIIECTB B MMOYBE, U3 KOTOPBIX PacTeHUs OoJiee ObICTPO
U 3((PEKTUBHO HCMOIB3YIOT BHECEHHBIE COJIM, T.€. 3HAYUTENbHO IOBBIIIACTCS
KOA(PPHUIIMEHT MoJIe3HOTO JeHCTBUS a30Ta, (hocdopa U Kaaus U3 TYKOB.

[IpunoceBHoe (psAIKOBOE) yAOOpeHHE OOECIeUnBAET HAYAJIbHBIA POCT
pacTeHull B paHHUH nepuona ux pocra. OObIUHO NMpHU MoceBe (0COOEHHO 3€PHOBBIX)
BMECT€ C CEeMeHaMu BHOCIAT cynepdocdar, a3oTHO-GOoCHOpHOE WM TIOTHOE
MUHEpaiabHOe yaoOpeHue. Menee 3(p(eKTHUBHO (J1aXKe BPEAHO) BHOCUTH MPHU TOCEBE
TOJBKO a30THbIE TyKH. BHEceHue a30Ta B PSAOKH YrHETAeT MPOPOCTKH 3€PHOBBIX U
CHIDKAET TOJHOTY BCXOJOB. AHAJIOTMYHO JIEVCTBHE KAIMHHBIX TYKOB B KAau€CTBE
MIPUIIOCEBHOTO yI00PEHHUSI.

[TogxkopMka - TOCIIENIOCEBHOE YAOOpEHHE - MPUEM YCUJICHUS IHUILIEBOTO
peXuMa  pacT€HUM, YTO TIO3BOJISIET YOPaBIATH POCTOM, pa3BUTUEM U
MPOAYKTUBHOCTBIO KYJIbTYP, BIUSTH HA Ka4eCTBO yposxkasi. [loIKOpMKH yBA3BIBAIOT CO
CBOMCTBAaMU TIOYB, C OCOOCHHOCTSIMH KYJIbTYp, MPUMEHSAEMBIX YJI0OpECHUH,
OpraHU3aIMOHHO-XO03IMCTBEHHBIMH BO3MOKHOCTSIMH. OCOOCHHOE 3HAYEHHWE HMEET
MOJIKOPMKA O3UMBIX 3€PHOBBIX M MHOTOJIETHUX TPaB. DTOT MPUEM YJ0OpEHHUS TECHO
CBsI3aH ¢ Ouosiorueit pacteHuid. [logkopmka i 03UMBIX - CPEJCTBO 3HAUUTEIIHLHOTO
YBEIIMYEHHUS YPOKANHOCTU U YIYUIICHUS Ka4eCTBa 3€pHa.

[TogkopMKy HeNb3s MPOTUBOMOCTABISATH OCHOBHOMY YJIOOPEHMIO, TaK Kak
s ekt necTBUS yIoOpeHHs B 3TOM CIydae HaXOJIUTCS B MPSIMON 3aBUCUMOCTH OT
OCAJIKOB.

Bonbiioe 3HaueHHE HUMEET PEryJMpOBaHUE NUTATEIBHOIO PEXUMA IyTEM
MIPOBE/ICHMSI IOYBEHHOW M PACTUTEIHLHOM JUATHOCTUKHA 00ECTIEYEHHOCTH PAaCTEHUH B
IEJIX BHECEHUS] HEOOXOMMMBIX KOPPEKTHUB TMyTeM MOAKOPMOK. EcTecTBeHHO,
onpeeeHre 103 JOMOCEBHOTO yAOOPEHUs Ha 3aJJaHHYI0 YpOXKAHHOCTh HA TOM WM

HMHOM IIOJIC IIPOBOAAT HaA OCHOBC HMMCIOIIHUXCA B XO3SCTBE MaTCpUuaIoB
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arpOXMMHYECKOT0 OOCIeAOBaHMS MAaxOTHBIX yromwid. OIHAKO 3TO HE HCKIIIOYAET
JIOTIOJTHUTEIPHOTO IPUMEHEHUS YI0OpEHUH B TEUCHUE BETETAIIUN 3a CUET MOJKOPMOK.

[louBeHHYI0 JUArHOCTHKY MPOBOJAT B IMEIAX cOaJaHCUPOBAHHOCTHU
MATATETHFHOTO PEXKUMA, PETYTPEIKACHUS TUITHUX 3aTpaT Ha IPUMEHEHUE YI00pECHHMIA
U OXpaHbl OKpYy)Kawlled mnpupoaHoil cpenpl. Panee  BHeceHHBIE TOA
NPEIIECTBEHHUKOB yIOOpEHUs, MHUHEPAIM30BaHHbIE KOPHEBBIE W IOXKHUBHBIC
OCTAaTKU pacTEHUM, 00pa3yroT B MOYBE MEPEXOIAIINN 3arac JIEMEHTOB uTaHus. Ha
5TOM (hoHE TMpPUMEHEHHE U30BITOYHOTO KOJUYECTBA YIOOpPEHUM TMPUBOTUT K
YBEJIMYCHHIO 3allaCOB YCBAMBAEMBIX AJIEMEHTOB MUTaHUA. M eciu moJoKUTeTbHBIHN
Oananc gocdopa u kanus B MOYBE arpOHOMHUYECKH OIpaBAaH, TO AUcOaIaHC a30Ta
HEJIONMYCTUM. DTO CHIDKAET KO3 PUIIMEHT ncmoab30Banus yaoopennit g0 30-40% u
BEJICT K 3arPS3HEHUIO TPYHTOBBIX BOJ M BOJIOMCTOYHUKOB HUTPATAMHU.

B nepByto ouepenb onpeaensaoT He00X0IMMOCTh PAHHEBECEHHUX MOIKOPMOK
Ha O3UMBIX U MHOTOJICTHHX TpaBax IyTEM M3yYEHMsI 3alacOB MUHEPAIbHOIO a30Ta B
KOPHEOOUTAEMOM CJIOE€ TTOYBHI.

Jist 6Gonbiiedt 3ppeKTUBHOCTU TOYBEHHAS JUATHOCTHKA JTOJKHA TOTIOHATHCS
pactuTtenbHON. Kak mokaspiBaeT MpaKTUKA, UCIIOIL30BAHUE JAHHBIX TUATHOCTHKH -
ATO peaJbHBIN CMOCO0 YIYYIIUTh MUTAaHUE PACTCHHN U MPEAOTBPATUTH MEPEPACXO]
ynoopenuit. OqHuM U3 myTel noBbIeHUs 2PHEKTUBHOCTH MUHEPATBHBIX YI00pEeHUN
SIBJISICTCS] BEIOOP MX aCCOPTUMEHTA.

Pacuer 3arpar Ha mnpuoOpeTeHMEe U TNPUMEHEHHE OCHOBHBIX (opM
MUHEPaTbHBIX YA0OPEHUH IMOKA3bIBAET, YTO 3TH BETUYMHBI 3HAYUTEIIEHO OTIMYAFOTCSI.
Cpenu a30THBIX yI0OpEHMI HanOoJIee BEICOKMMH 3aTpaTaMy BBIICIISIIOTCS aMMHAYHAS
BoJla U cyinbdaT aMMmoHus, cpeau (ocdopHbIx - nBOMHON cymnepdocdor, cpeau
KOMIUIEKCHBIX - HUTpOdocKa.

[Tpu nnaHupoBaHUK NPUMEHEHUS yI00OPEHHI TPH MX OTPAHIUYEHHBIX pecypcax
HE0OXOAMMO COOJIFOIaTh OCHOBHBIC 3aKOHBI 3EMJICCINS
- (U3HOJIOTUYECKYI0O PAaBHO3HAYHOCTh M HE3aMEHHUMOCTH (DaKTOPOB JKH3HU
pacTeHui;

- COBOKYITHOE JIeHCTBUE (DAKTOPOB;
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- orpaHUyHuBarollee eicTBre pakTopa, HaXOASIIErOCss B MUHUMYME;
- HEOOXOMMOCTh BO3BpaTa MUTATEIHHBIX BEIIECTB B IOYBY.

[Ipu orpaHuYEeHHBIX pecypcax OPraHuYECKUX U MUHEPATIbHBIX YI0OpEHUI ellie
0ojiee BO3pacTaeT B BOCHPOM3BOJCTBE IUIOJOPOAMS MOYB POJIb arpOTEXHUYECKHX
IPUEMOB: CIOCOOOB O0OpabOTKM TMOYBBI, BHEAPEHHE HAYYHO-OOOCHOBAHHBIX
CceBOOOOPOTOB C MOCEBAMU MHOTOJIETHUX TpaB U O0OOBBIX KyJIbTYp, COOJIOACHHE
ONTHMAJIBHBIX CPOKOB M CHOCOOOB II0CEBA, TIIATEIBHOTO YXOJa 3a I[OCEBaMH,

KadCCTBCHHOC BBITIOJIHCHHUC BCCX BHI0OB pa60T.
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AHHOTanmMsl. B crarbe paccMOTpEHBI YCIOBHUSL COAEP/KAHUS BEPMHUUYEPBEM,
OCOOEHHOCTH MX KOPMJICHHSI, IPUBOJATCS JAAHHBIE O IMPOU3BOIAUTEILHOCTU YepBen
npu nepepadoTKe OpraHMYecKHX OTXO0J0B B Omorymyc. Kpome 3Toro, mpuBOAMTCS
nH(popmanus 00 yCTpoiicTBE BEPMUKOMIIOCTEPOB, OPraHU3alluu BepMU(]EpMbI KaK Ha
Ca/IOBbIX y4acTKax, TaK U B IPOU3BOJCTBEHHBIX MacIlITabax.

KiioueBble ¢jioBa: BEpPMUKOMIIOCT, YE€PBH, II0I0OPOAHE, TTOUBA

Abstract. The article considers the conditions of keeping vermiculars, the
peculiarities of their feeding, and provides data on the productivity of worms in the
processing of organic waste into vermicompost. In addition, information is provided
on the device of vermicomposters, the organization of vermiferms both on garden plots

and on a production scale.
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[TpuopurernsiM MeTo10M 00e3BpexkuBanus TO B Poccun B 6mkaiimue 10 et
OCTAHETCSI 3aXOPOHEHHE Ha MOJUTIOHax. B COBpeMEHHOM MHpE MPOJOJIKAET PacTH
OOJIBIIION MHTEpPEC K OMOIMHAMHYECKUM OPTaHMYECKUM CHCTeMaM, BaKHBIM KakK JUIs
oO1el PKOJIOTM3AIlMU CEJIbCKOTO XO3SMCTBa, TaK U JJIA CO3JaHusi CETH (POPHOCTOB
HKOJIOTMYECKU 0€30MacHOr0 CEeNbCKOTro X03sHCcTBa. OJHUM U3 aCIEKTOB 3TUX CHUCTEM
ABJISIETCA BEPMUKYJIBTYPA.

BepmukoMnoctrupoBaHue - 93TO OHOJOTHMYECKUNA CIOCO0  yTUIIM3alUU
OpraHUYEeCKMX OTXOAOB (B TOM UYHCIE W MPOMBIIIJIEHHOTO MPOUCXOXKICHHS)
JOKJIE€BBIMU YEPBSIMH.

MHorue cTpaHbl yke J1aBHO 03a004eHbI MPOOJIEMaMH TUIOJOPOAMS TTOYBBI U
nepepaboTKU OpraHndeckux oTxoJoB. CylllecTBYIOT Lenble BepMU(pEPMbl, KOTOPbIE
Pa3BOJAT YepBEHl M MPOU3BOJAAT Omorymyc. BbUin BBIBEEHBI MOPOJIBI JTOKIACBBIX
YepBeil, KOTOpbIE MOEAA0T OOJIbIIE KOPMA U HE YOErarT B IUKYIO IPUPOLY.

Opna U3 BaKHEHITUX MPOOJIEM COBPEMEHHOM >KM3HHM CBSI3aHA C acClEeKTaMu
B3aUMOJICUCTBHS OOIIECTBA U TPUPOBL. ITO IKOJOrnyeckue npoodnemsl. Hakormienue
OOJBIIIOT0 KOJUYECTBA OPraHUYECKUX OTXOJIOB BOKPYT KHBOTHOBOJUECKHX (epM,
YpEe3MEPHOE  HACHIIIEHHE TOYBbl XMMHKAaTaMH NPUBOIASAT K  HEraTUBHBIM
nocieAcTBUsIM. B nanHOM cityyae HanboJsiee BaXKHBIM (PaKTOPOM SIBJISIFOTCS IEPEIOBHIC
METO/Ibl OMOTEXHOJOTUYECKON YTUIIN3allui OPTaHUYECKUX OTXOO0B.

MeTton BEepMUKYJIBTHUBALMM - 3TO HOBBIA METOJ YTWIM3aLUU OTXOJIOB
KUBOTHOBOJICTBA B Hamleld pecnyOiuke. ToJbKO HEKOTOPBIE JIOAU HMCHOJB3YIOT
BEPMUKYJIBTYPY B PACTEHUEBOJCTBE.

[lepcrieKTUBHBIM TPUEMOM TOBBIIICHUS TUJIOJAOPOAMS TOYB U MOJY4YCHUS
HKOJOTUYECKA YHUCTON TMPOAYKIMH CIYXKUT TNPUMEHEHHE OHOrymyca, KOTOPBIH
MOJIy4aloT SKOJOTMYECKOW OHOTEXHOJOTMH B MPOIECCE BEPMUKOMITOCTHUPOBAHMS
Pa3HOOOpA3HBIX OPraHUYECKUX OTXOJI0B (HABO3, KOMIIOCT, ITUYUNA TOMET U T.11.).

buorymyc siBisieTcsi OMOTOTHYECKUM TIPETapaToM, SKOJIOTHYECKH YHUCTHIM U

a0CONIOTHO OE3BPEIHBIM JUIsl pACTEHUH, YETIOBEKA U OKpYXatollei cpenbl. Takxke, U3-
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3a OOJBIIOrO KOJMYECTBA XUMHYECKHX DJIEMEHTOB U CBOWMCTB 3TO ynoOpeHHe
MIPEBOCXOAUT JIPYTrU€ OpraHUYecKue yIO0OpeHUs MO CBOEMY BO3AECHCTBUIO Ha POCT,
pa3BUTHE U IPOLYKTUBHOCTb PACTECHUH, a TUTATEIIbHBIC BEIIECTBA HE BBIMBIBAKOTCS U
JNEUCTBYIOT JUINTEIIBHOE BPEMSI.

HenaBHsAsT TeHACHIMS CHWKEHHS YCTOMYMBOCTH CEJIBCKOXO35HCTBEHHOIO
IPOU3BOJACTBA MPEJCTABIAETCA CEPbE3HOM Yrpo30il A OOJBIIMHCTBA a3MATCKUX
crpad. Jlns GopwrObl ¢ cuTyauueil B Hacrosiee Bpems Bce OoJiblliee 3HaueHHE
OPUIAETCS BHECEHUIO OPraHWYECKUX MAaTEpPHAIOB Ul YIYYLIEHUS COCTOSHHUS
310POBBS U, CJIEIOBATEIBHO, TPOAYKTUBHOCTH 3THX ITOYB.

MaccoBast JOCTYITHOCTb OOBIYHOTO OPraHMYECKOI0 HaB03a B HACTOSAIIEE BPEMS
ABJIIETCS OOJBIION MPOOJIEMOM, M AJi1 3TOW LEeTu OOJbIIOE BHUMAHUE YJIEISAETCS
nepepadoTKe pa3IuYHbIX BUJOB OPraHUYECKUX OTXO/I0B.

[IoMHUMO CHWKEHHsI YpPOBHS 3arps3HEHUs OKPYXKAIOIIEH Cpeapl, Takoe
IIOBTOPHOE  HCIIOJB30BAaHUE OPraHUYECKUX OTXOLOB B CEIBCKOM  XO3SMCTBE
CHOCOOCTBYET YIYUILIEHHUIO PA3JIMYHBIX (U3HMUECKUX, XUMHUECKUX U OMOJIOrMYECKUX
CBOMCTB IOYB U, TAKUM 00pa3oM, IOMOTaeT MOAJIEPKUBATH 3/I0POBLE TIOYBHI.

[Ipu nepepaboTKe pa3IMnYHBIX OPTaHUYECKUX OTXOJI0OB B CEIBCKOM XO35HCTBE
BAKHO BBLICPKUBATH JTOCTATOYHBIM NEPHUOJ KOMIIOCTUPOBAHHS MAaTEPHAIOB IS
YIYUIIEHUS] MX HCIOJIb30BaHUs B mouBe. OJHAKO H3-3a HEKOTOPBIX HEJOCTATKOB
TPAJAULIMOHHBIX CUCTEM KOMITIOCTUPOBAHUS TEXHOJOTHUS MEePepabOTKU OPraHUuYeCKUX
OTXOZOB JI0 CUX IIOP HE IOJIy4YusIa IIMPOKOTO PACIIPOCTPAHEHUS.

B 310l cutyanuu 6MorymycupoBaHHe HEAABHO MPEBPATUIIOCH B MMPOCTYIO, HO
3¢ (PeKTUBHYIO OMOTEXHOJOTHIO JJIsl TEPEPAOOTKH IIUPOKOTO CIIEKTPa OPraHUYECKUX
OTXOZOB C ITOMOIIBIO HEKOTOPBIX ONPEIEICHHBIX I'PYIII J0XKIEBbIX YEPBEU.

BBuay pactymieil nonyJaspHOCTH 3TOM OMOTEXHOJIOTMM B 3TOM COOOILEHUU
ObUIM PAacCMOTPEHbl Ppa3JIMYHbIE AaCHEKThl MEpPepadOTKU OTXOAOB B CEIbCKOM

X035ICTBE C TOMOIIBI0 BEPMUKOMIIOCTUPOBAHUS.

38



Cnmcok jureparypsl

1. Bopo6ses H.U., CBupunora O.B., [Tateika H.B., Jlymosa B.A., Ma3upos M.A.,
Kpyrnos 10.B. ®pakTanbHO-TaKCOHOMHUYECKHI MOPTPET MHUKPOOHOTO cOooOIIecTBa
KaK OMOHJMKATOp BHJa MOYBEHHBIX AECTPYKTUBHBIX MporeccoB / CO. koH(epeHuH,
«buonnarHocTuka B HKOJIOTHYECKON OIIEHKE MOYB M COMPEACNbHBIX cpem» //M.:
BMHOM. JlaGoparopus 3nanuii. 2013. C. 38

2. BriryzoBa M.A., Kacatkun B.B., JlunkeBuu A.C., & JlutBuntok H.1O. (2012).
[lepcniekTUBBI pa3BUTUS TEXHOJIOTMM BEpMUKOMIIOCTHpoBaHUS B Poccum u 3a
py6esxoM. [TuieBast mpOMBIIIIIEHHOCTS, (8), 24-26.

3. ['op6ynoB B.B. JloxaeBsie uepBu s noBbliiieHus ypoxas. - M.: ACT, 2012. -
192 c.

4, 3emnenenue: ydeoHoe mocooue / AWM. bemenkos, FO.H. Ilneckauer, B.A.
Huxkonaes [u ap.]. - MockBa : UHOPA-M, 2024. - 237 c.
5. Kyb6apeB, E. H. Arposkosornueckas OICHKa BEPMHUKOMIIOCTA IIPHU

MCIIOJIb30BaHUU B CEBOOOOPOTE: AMCCEpTAllUA ... KaHIUAaTa OMOJOTUYECKUX HAYK :
06.01.04. - Mocksa, 2007. - 134 c.

6. Kysemuna, H. B. KommekcHas oleHKa BEPMHUKOMIIOCTa B arpolEHO3E C
OBOILHBIMU KYJbTypaMH: aBTOpedepar Iuc. ... KaHauaaTa OHOJOTMYECKHX HAYyK:
06.01.04 / Mock. roc. yu-T um. M.B. JlomonocoBa. @ak. mouBoBeacHUs. - MOCKBa,
2005. - 24 c.

7. Kypoukun M.H., Uyraii H.B. Ouenka MarHuTHON BOCHPHUMUMYUBOCTH IOYB T.
Bnagumupa // Dxonorust peunsix 6acceitnoB. Tpyasl 10-it MexnyHapoHO#M Hay4HO-
npaktuyeckoi koHpepenuuu. [Tox obmeit penakuueit T.A. Tpudonosoii. - 2021. - C.
117-121.

8. [Ipoxoposa B.H., IllentepoBa E.M. Ponb HepauMoOHAIBHOTO HMCIOJIb30BAHUS
yA0OpEeHUM 1 XUMUYECKUX OTXOJI0B B 3arpsi3HeHuM nous // COBpeMEeHHbIE TEHACHIIUN
B Hay4yHOM OOECHEYeHHH arpomnpOMBINIIEHHOTO KoMiuiekca. KosnexktuBHas
moHorpadus. [Tox pegakuueii B.B. Oxopkosa. Banoso, 2019. C. 180-182.

39



V]IK 631.4
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AnHoTamusi. B mporecce paboThl HccneoBaHa JUHAMHKA W3MEHECHMS
JaHAAQTOB MPUTPAHUYHBIX TeppuTopuid Bragumupckoir 1 MockoBckoil oOnacTeit
Ha nporsbkeHnn XIX-XXI B.B. [IpoBenena nudpoBuzaiuss KapT Ha TPOMEKYTKE C
1850 o 2019 rr. Ilpoananu3upoBaHbl MOTyYEHHBIE JaHHBIE TIOCE OIU(POBKU KapT.
BrisiBeHbI IPUYMHBI U3MEHEHUSI OCHOBHBIX JIAHAMIA(PTOB UCCIETYEMON TEPPUTOPHH.

KiroueBsble cioBa: manamadT, MpUpOIHbIE KOMIOHEHTHI, MOp(doIornyeckue
€IMHULIBI, TTOJIUTOHBI, MPUPOTHO-TEPPUTOPUATLHBIN KOMILUIEKC, KapTorpadus

Abstract. In the course of the work, the dynamics of changes in the landscapes

of the border territories of the Vladimir and Moscow regions during the XIX-XXI
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centuries was studied. The digitalization of maps was carried out in the period from
1850 to 2019. The data obtained after digitization of the maps is analyzed. The causes
of changes in the main landscapes of the studied territory are revealed.

Keywords. landscape, natural components, morphological units, polygons,

natural-territorial complex, cartography

Hccnenyemast TeppuTOpursl pacloioKeHa B LEHTpadbHOW 4acTh BocTouHo-
EBponeiickoii paBHUHBI. ['JTaBHBIM BOAHBIM OOBEKTOM sIBisieTcsl peka - Kisizbma,
MPOTEKAIOIIas C Iora-3anaja Ha CeBepO-BOCTOK M BXOJdIas B OacceiiH peku Bouru.
Peka nenauT BoIOpaHHbBIE 711 KCCIIEIOBAHUSI TEPPUTOPUHN HA JIBE YACTH - CEBEPHYIO U
FOJ)KHYIO.

OOBEKT J1s1 UCCIIE0BAHMSI PACTIONIOKEH Ha 1a00 BO3BBIIIEHHON paBHHUHE, 1€
Tuib Ha ceBepe B 30He KumMHCKO-J/IMUTpPOBCKOWM Tpsifibl, BBICOTHI JocTurarot 250
MeTpoB. [locTeneHHOE MOHMKEHUE ABTUTY] MTPOUCXOJIUT C JIBUX)KEHUEM Ha 10T, TJIe
UCCIEAYEMbI y4acTOK HaxoOAUTCS B 30He Memepckod HHU3MEHHOCTH, C
npeo0IaaroIMMU  BhICOTaMH  (OTMETKaMu TOBEpXHOCTH) MeHee 120 MeTpos.
(KOTOpBIN 3aHUMAET ABYX MPUPOJHBIX 30HAX).

B xone paboTel m3ydyeHbl BCE KOMIIOHEHTHI JaHamadra: jec, JIyr, MaiiHsi,
6onmotro u T.A. braromaps naHHBIM, TIOJy4EHHBIM B XOA€ OLM(PPOBKU KapT IO
BBIOpaHHBIM JIaHAmIaTaM, CIIOXKHUJIACh OOIlasi KapTHUHA COCTOSIHUS KOMIIOHEHTOB
naHAmadTa B rpaHUIaX UCCIETyeMOM TeppUTOpru. Takke MPOCIIeKEHbl U3MEHEHUS,
HaOII0AaBIIMECS B pa3Mepax, TO €CTh IIOIIAIN U3yYaeMbIX JIaH AP THBIX 3JIEMEHTaX
32 U3y4YaeMbIil MPOMEKYTOK BPEMEHH, JUTUTEIILHOCTh KOTOPOro cocTassiia 6oisee 150
JIET.

['maBHBIMU MaTepuaIaMu JJIsl UCCIICIOBAHUS SIBJISLTUCH KapPThI, MOJIBEP>KEHHbBIC
onrpoBKE M JTUTEPATYPHBIC MCTOUYHUKH, U3 KOTOPHIX Opanach WHpOpMAUs is
MOATBEPKIEHUS MOTYyUYEHHBIX JaHHBIX IO MpojienanHoi padote. Kaprorpaduueckmii
Martepuan ObLI B3AT U3 TAKUX UCTOUHUKOB Kak caTel «Perpoman» u «droMecToy, rae

ckaunBanch Kapthl XIX, XX m XXI BekoB, a Takke HCHOJIB30BAaHbl YCJIOBHBIC
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0003HaYEHUS JJIA ITHX KapTOrpapuUecKuX JAHHBIX, YTOOBI COBMECTHTH C OOIIMMHU
IUIA BCeX KapT 0003HAYCHHUSIMH JTaHAIMA(THBIX JIEMEHTOB.

HavanbabiM KapTOrpadrueckum MaTepHalioM AJi UCCIEAOBAHUS TEPPUTOPUN
apisiercst kapta A.M. Menge 1850 r.. IMeHHO C 3TOM KapThl U MOJY4YEHBI MEPBbHIE
JaHHBIE, CPABHEHHS C KOTOPBIMU U MPOBOAMIOCH 10 OoJiee mo3aHUM TojgaM. C Takux
nporpaMM Kak «fHaexkc kaptel» u «['yrm  KapTe» B3STBl COBPEMEHHBIE
Tonorpapuueckue KapThl A TPHUBS3KKM Ha HUX Oonee crapbix 00pa3ioB
KapTorpaduyeckux MatepuanoB cepearanl XIX u XX B.B.

JlanHbIie MaTepuaibl 00J1a7at0T HHPOPMAIHEH, KOTOpast TOMOTAeT MPOCIICANTh
JUHAMHUKY U3MEHEHHMs JlaHamadToB B  TpEX BPEMEHHBIX MPOMEKYTKAX,
OTJIMYAIOIIUXCSI CBOEH UCTOPUEN U PA3HOCTHIO B IPUPOJOTIOIH30BAHNH.

Bes tepputopus Brnamumuipckoil o0nacTM M IpUJIErarolIde TEpPPUTOPHUH,
BXOJIMBIIIME paHee B cocTaB Brmamumupckodr ryOepHUHM, TOJEJICHA Ha paBHBIC
KBaJpaThl (HaHeceHa ceTka W3 43 KBaaparoB paBHOW romanu). Kaxnapiii kBajgpat
yMeeT IwIomans pasayo 1000 km? u cTopony B 33,33 kM. [laHHas cxema, JelnaeT
U3Yy4EeHUE CTPYKTYpHI TaHamadToB 60s1ee JOCTYIHON U JAET BO3MOKHOCTh COSAMHUTD
BCE OLM(POBAHHBIE KapThl OJHOIO roja B €IMHBbIN KapTorpaduuecKkuii MaTepuai u
COOTBETCTBEHHO TMpPEACTaBUTh JUHAMUKY U3MEHEHUs JaHamadToB Ha Bce
TeppUTOpHH BIaguMHUpCKOro peruoHa v CONpeeIbHbIX TEPPUTOPUIL.

Hcnonb3oBaHue JUTEPATYPHBIX MCTOUYHUKOB B MPOJEIaHHOW paboTe MMeeT
BOXHYIO 4YacTh, 0€3 KOTOpOH ObUIO OBl HEBO3MOXXHO TIOJIBEICHUE UTOTOB H
COTIOCTAaBJEHHWE TOJYYEHHBIX JaHHBIX. JlocTaroyHO  OOJBIION  BpEeMEHHOM
MIPOMEKYTOK HCCIIEOBAaHUSI 3aKJloyaeT B ce0e pas3Hble BPEMEHHBIE COOBITHS,
MPUBOJISIINE K N3MEHEHUIO JIAaHIA(THBIX 3JIEMEHTOB, MX O0OIIEH JOJIW U TUTOIIAIH.

Hcropuueckre (akTbl U JaHHBIE MOMOTalOT HAaM MOHATH H3-32 YEro MOT
MIPOU30UTH TOT WJIM MHOM CKA4OK, KOTOPHINA MOBIEK 32 COOOM M3MEHEHHE, HAIPUMED,
IJIOIAAM NamHy B KoHIe XIX minu Bo3pactaHue AOJIM Jeca BBICOKOro B Havasie XXI
BEKaA.

O6paboTaHHbIe HaMH JaHHBIC IMOKa3aJld, YTO HM3MCHEHHS JaHamadTa Ha

TeppuTopuM 3anaia Bragumupckod obmacth M BocToka MOCKOBCKOW 00JjacTu
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cnenyromue: ¢ cepeaunbl XIX Beka no XXI Bek mioiiaib NalnHu yMEeHbIIWIACh, ¢ 486
kM? 10 205 km?. TIpoM30L1I0 yMEHbIIEHHE U ILIOMAMK JIyroB ¢ 114 km? 10 22 K2
Jlyra ¢ KycTapHUKaMyu yMeHBIIUIKCH ¢ 159 km?. 10 13 kM?.

KonuuectBo roposioB cranio B 4 pasza Oosbiie ¢ 1 10 4, a ux miomaab
yBenuuunach ¢ 15 kMm% 10 46 kM?. VBenIuMumiach IUIOMIAAL CENbCKUX HACEIEHHBIX
IIyHKTOB ¢ 26 KM’. 10 65 KM’. 3HAYMTENbHYI0 YacTh HCCIELYEMOW TEPPUTOPUM
COCTaBJISIFOT CyXH€E BBICOKHE Jieca, ux miomaap ¢ XIX Beka no XXI Bek U3MEHUIaCh €
581 xm>.;10 871 kM2, a TaKkKe BBIPOCIIA TIOPOCIb Jgeca ¢ 19 km?. 10 449 xkm>.

Junamuka TpaHchopMaluy JTaHAMIAQTHON  CTPYKTYphl, OOBACHSAETCS
cienyomuM o0pa3oM: IUION[a/Jb MMAlleH CYHMECTBEHHO H3MEHWJIACh IO MPUYHMHE
ynajaka B cepe CelbCKOro XO3sICTBA, a TAaK)K€ CHUIKEHHUS YMCICHHOCTH CEJIbCKOTO
HaceJIeHUs U ypOaHU3allui HaCeICHUS.

OO1mMpHBIE TEPPUTOPUU TAIIEH CTAINU 3a0pachIBaTh, BIIOCIEICTBUM HAYAJICs
MPOLIECC 3apacTaHUs HEUCIIOIb3YEMBIX CEIbCKOXO3SMCTBEHHBIX 3€MENb. JTOU K€
MPUYUHON OOBSICHSAETCS M POCT YHCIIa MOPOCIH Jieca, KOTOpas aKTUBHO PacTeT Ha
OJIaronpUATHON IUIOMOPOJHOM TOuYBE MAIIHW. POoCT uUMcia ropoioB, a Takke HUX
IJIOIIAAM TPOU3OIIIEIT U3-32 HAXOXKACHUS PAIOM SKOHOMHYECKOTO LIEHTpa CTPaHbl U
cocencTBa ¢ MOCKOBCKMM PETMOHOM.

Takum 06pazom, TpaHncpopMalus U3y4aeMoil TEPPUTOPUU CBSI3aHA C TAKUMU
npoleccamMu, Kak ypOaHuzamuss W uHAycTpuanu3anus. CyIIeCTBEHHOE BIIHMSHUE
OKasalia CeNbCKOXO3SWCTBEHHAs JCSATENBHOCTh YENOBEKa, KOTopas IMpuBela K

MoA00HOI0 pojia UBMEHEHUSIM JIAaHAIMAPTHON CTPYKTYpPbI TEPPUTOPHUH.
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YK 631.4

WCIOJb30BAHUE OPTAHUYECKHUX YIOBPEHUM
B IMIOBBIIIEHUH IJIOJOPOIUS TOYB U YPOXKAMHOCTH
CEJBbCKOXO3SIMCTBEHHBIX KYJIBTYP

Parumosa K.O.
Cmyoenm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmoaemosvix, Poccus, 2. Braoumup

THE USE OF ORGANIC FERTILIZERS IN INCREASING SOIL FERTILITY
AND CROP YIELDS
Ragimova K.O.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHOTanusi. BaXHbBIM TpHUEMOM TOBBINICHUSA IUIONOPOAMSI TIOYB H
YPOKafHOCTH  CENbCKOXO3SIMCTBEHHBIX ~ KYJBTYp  SIBJISIETCS  MCIOJIB30BaHHE
OpraHvyeckux ynoopenuil. CucreMaTH4ecKOoe BHECEHME HX O00oramaer IMo4By
DIIEMEHTAMU TUTAHHWS W OPTaHWYECKUM BellecTBOM. Kpome TOro, 3HaYMTENHHO
yIJIy4I1Iat0TCsl PU3NKO-XUMUYECKUE, BOAHO-BO3AYIIHbIE, TEIIJIOBbIE, ONOXUMHUYECKUE U
OMOJIOrMYecKre CBOMCTBA MOYB.

KitoueBble cjioBa: 1mouBa, yAOOpEeHUs, MOBBIINICHUS ILJIOJAOPOAMS, HABO3,
MUHEpaJIbHbIE YA0OpEHUS

Abstract. An important technique for increasing soil fertility and crop yields is
the use of organic fertilizers. Their systematic application enriches the soil with
nutrients and organic matter. In addition, the physico-chemical, water-air, thermal,
biochemical and biological properties of soils are significantly improved.

Keywords: soil, fertilizers, fertility enhancement, manure, mineral fertilizers
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B nocnenHue TOIBI CTENEHb HACHIIIEHHOCTU TMAIIHH OPraHUYeCKUMU
yAOOpEHUSMH yIaja 10 KPUTHYECKOTO YPOBHS - O BHECEHHs 1-2 TOHH Ha TeKTap
namHu  [OpoTuB onTuMaibHeiXx 8-10 T Ha 1 Trekrap. D10 00yCIOBIEHO
DHEPTeTUYECKUMH TPOOJIEeMaMH, HEIOCTATKOM TEXHHUKH, a TJaBHOE - PE3KUM
CHUKEHUEM TIOT0JIOBbS CKOTa. CelbCKOXO03MCTBEHHBIE MPEANPHUATHS MPAKTUUECKU
MOJIHOCTBIO MPEKPATHJIM MPUTOTOBICHUE TOPQSHBIX KOMIIOCTOB HM3-32 OTCYTCTBHUS
CPEIICTB Ha 3aKyNKy Topda.

B nacrosiiiee BpeMsi HepeajbHO OPUEHTHPOBATHCA Ha MOJIOKUTEIBHBIN OanaHc
rymyca. ['maBHOe Ha Onmkaiiiee BpeMsi COXPaHUTh COJEPKaHHE OPTaHHUYECKOTO
BEIIIECTBA B MMOYBAX, MPEAOTBPATUTh UX JAIBHEHIITYIO JErpalalltIo.

N3-3a HEejocTaTKa OpraHUYECKUX yI00peHHi OajlaHe rymyca B II€JIOM B ITOYBaX
o0JlacT OCTaeTcsl OTpPUIATEIbHBIM. 3HAUYUTEIbHAS €ro yObUIb HMEET MECTO B
MeCYaHbIX M CylecyYaHbIX MouBax. /(s craOuim3anuu coaepKaHusi OPraHUYeCcKOro
BelecTBa MouBbl Ha mepuon g0 2010 roma HeoOXoaMMO OO€CIEeYUTh BBICOKOE
KaueCTBO BHOCHUMBIX OPraHMYECKHX YAOOpeHHil (TO HEOOJbIIOE KOJUYECTBO
BHOCHMOM OpTraHHUKH JIOJKHO UMETh XOPOIIIEE€ KAaYE€CTBO ), YBEJIMUECHUE YAECIbHOTO BECa
MHOTOJIETHUX TpaB B Ce€BOOOOpoTe. BakHeWIIMMH OpraHUYEeCKUMHU YI0OpEHUSIMU
SBJISIFOTCSI HABO3, ITUYUH TIOMET, TOP(J, KOMIIOCTHI, COJIOMa, CUIEPATHI.

HaBo3 - 3T0 OCHOBHOE MOJIHOE OpPraHUYEeCKOe yIAO0OpEeHHE, colepikKaliee Bce
MUTATENIbHBIC BEIIECTBA, KOTOPhIE TPEOYIOTCS AJIsl pACTEHUM U Yepe3 HUX OHU CHOBA
BO3BpAlIAlOTCS B IMOYBY JUIsl MOBTOPHOTO MCIOJIb30BaHUS. OIlleHWBas 3HAYEHUE
HaBO3a, Kjaccuk arpoxumuu - akaaemuk J[.H. IlpsaumnukoB nucan: «Kak Obl HU
OBLIO BEJUKO MPOU3BOJICTBO MUHEPAIBHBIX YAOOPEHU B CTpaHE, HABO3 HUKOTJA HE
MOTEPSIET CBOETO 3HAYEHUS KaK OJHO W3 TJaBHEUIIUX YJOOpEHUU B CEIIbCKOM
XO3SIUCTBEY.

D¢} exTUBHOCTH UCTIOIB30BAHMS HABO3A VIS YI0OPEHUS MMOJIeH 3aBUCUT OT €T0
kauecTBa. KauecTBeHHbIE TTOKA3aTEIM HABO3a 3aBUCSIT OT BUJIOB CKOTA, TEXHOJIOTUU
€ro CoJIep>KaHus, COCTaBa M KadyecTBa KOPMOB, BHUJIOB M KOJUYECTBA MPUMEHECHUS

MOJICTWJIOYHBIX MaTePUAJIOB, CIIOCOOOB HABO30YJAICHHS C (PEPM.
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[ToxpcTrmouHbI HABO3 SBISETCS OJHUM W3 JIYUIIUX W KaK HauOoJee MeHHBINA
BUJI CUMTAETCS SKBUBAJIEHTOM OpraHMYecKux ynaoOpeHui. IloacTunouHelii HaBO3
KPYITHOT'O pOraTOTO CKOTa B CPEHEM COJICPKUT (MPU CpeIHEH BIaKHOCTH - 77%) 23%
- opraan4geckoro Bemiectsa, 0,45% - obmero a3ota, 0,23% - docdopa, 0,5% - kamus.
Kpome Toro, B HeM cojepkarcsi MUKpPOdJEMEHTHhl W KapOoHaThl. bojee BbICOKOE
Ka4eCTBO MMeET HaBo3 cBUHEHN 1 MoJjoaHsika KPC Ha oTkopMme, B paliMoHaX KOPMIJICHUS
KOTOPBIX 3aMETHBIN yJI€JIbHBIA BEC UMEIOT KOHLICHTPATHI.

JlydimuMu TOACTHIIOYHBIMU MaTepuallaMH SIBJISSFOTCS CJ1a00pa3I0KUBIITHICS
TOpJ BEPXOBBIX OOJIOT, COJOMAa 3EPHOBHIX KYJIbTYp W JpPEBECHBbIC OMIIKH. B
3aBUCHUMOCTH OT BHJA >KUBOTHBIX PEKOMEHIYETCS BHOCUTH AudPepeHInpoBaHHOE
KOJIMYECTBO TMOJICTWJIOYHBIX MaTepuanoB. lloacTunka oOecreuynBaeT KUBOTHBIM
ONTHUMAaJIbHBIE 300TUTUCHUYECKUE YCIOBHUSI, XOPOUIO BIUTHIBAET KUJIKUE BBIACICHUS
ux, oboramaer HaBO3 OPraHMYECKUM BEIIECTBOM M CIIOCOOCTBYET 3HAYUTEILHOMY
YBEJIMYCHUIO €r0 MPOU3BOACTBA. [IpH HCIIOIb30BaHUM MOJACTUIIKH B CPEIHEM MOYKHO
IIOJIy4YaTh B pACUETE HAa YCIOBHYIO I'OJIOBY CKOTa HE MeHee 12-14 T HaBo3a B roa.

Hapo3 OecrmojacTUIOUHBIM TOMy4YaroT Ha ¢epMax U >KMBOTHOBOAYECKUX
KOMIUIEKCaX, TJ€ HCHOJb3yeTCs TEXHOJOTHUS OECHOJCTUIOUHOTO COAEpKaHUs
JKUBOTHBIX. TakoW HABO3 COCTOUT W3 CMECH TBEPABIX W KHUJIKWUX BBIJICICHUN
KUBOTHBIX, Pa30aBJICHHOM Pa3JIMYHBIM KOJMYECTBOM TEXHOJIOTMYECKOW BOJbI. Ero
COCTAaB 3aBUCHUT OT BHJIa CKOTA U COJICP’KAHUS B MACCE CyXOro BEIIECTBA.

becnoaCTAIOUHBIM HABO3 MOAPA3ACIAIOT IO COACPHKAHUIO CYXOro BEIIECTBA
Ha MOJY>XKUIAKUM, )KUJAKANA M HABO3HBIC CTOKU: MOJIYKUJIKUI HABO3 COAEPXKHUT OoJiee
8% CyXOoro BEUIECTBA, )KUJIKUH - OT 8 10 3%, HaBO3HBIE CTOKH - 3%.

[Tomyxunkuii HaBO3 10 BHECEHHS €r0 B MOYBY BO M30EkKaHHE TMOTEPh a30Ta
HEOOXOJIUMO XpaHUTh B MPU(EPMCKUX HABO30XPAHWIIUINAX W KOMIIOCTUPOBATH C
TOphHOM.

B nensix ymeHbIIEHHs 3aTparT Ha BHECEHUE KUIKOTO HABO3a M HABO3HBIX
CTOKOB HEOOXOJIMMO MPOU3BOJIUTh MEXAHUYECKOE UJIM €CTECTBEHHOE Pa3/IesICHUE UX

Ha TBepAylo U >kuakyto ¢pakmuu. [locine 3Toro Kuakyro (Gpakiui MOMXKHO
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WCIIOJIB30BaTh JUIsl YIOOPUTETHHOTO TOJIUBA, a TBEPAYIO - ISl TPUTOTOBJICHHUS
KOMITOCTOB C TOP(HOM.

BaXHpIM  HCTOYHHMKOM  YBEJIMYEHHS TMPOU3BOJACTBA U  NPUMECHEHUS
OpraHUYeCcKuX yaoOpeHuil sBisieTcss Topd. Topd B 3aBUCUMOCTH OT BUIA U CTCIICHH
pa3IoKEeHUs B pacyeTe Ha cyxoe BemiecTBo coaepxut 0,5-3,5% azota, 0,05-0,5%
dochopa u 0,01-0,2% kanus. OgHAKO BCe MUTATEIbHBIE BEIIECTBA, OCOOCHHO a30T,
HaxomATcsa B Topde Kak Obl B 3aKOHCEPBUPOBAHHOM HEYCBOSIEMOM TSI PACTCHHMA
COCTOSIHUH, TIO3TOMY INPHUMEHEHHE €ro Ha yJIO0OpeHHE B YUCTOM BHJI€ OKa3bIBAET
cmaboe BIMSHUE Ha TIOBBIIIEHUE YPOKANHOCTH CEITbX03KYIbTYP.

PaunonansHee Bcero Topd mepel BHECEHMEM B TOYBY IOJBEPIHYTh
KOMITOCTUPOBAHUIO C TAKUMHU OMOJIOTMYECKU AKTUBHBIMU YJOOpPEHUSMH KaK HaBO3,
HaBO3HAas JKIKA, ITUYUNA TTOMET.

JIns KOMIIOCTUPOBAHUSI HCHOJB3YIOTCA Pa3JIMYHbIE BUJbI MPOBETPEHHOIO
HU3UHHOTO WJIM BepxoBoro topda. IlpumepHbie COOTHOIIEHHUS KOMIIOHEHTOB IS
Ka4eCTBEHHOT'0 TPUTOTOBJICHHSI KOMIIOCTOB 1:1, 1:2. J{n1s1 moBsIlieHus: yA0OpUTEIbHON
[IEHHOCTH KOMITOCTOB U MPEIOXPAHEHUS UX OT 3aMep3aHus 3UMOH, CIEAYET 100aBISITh
IIPY KOMIIOCTUPOBAHUY HA KaXXAYIO TOHHY 15-20 KI XJIOpUCTOrO Kajusl.

[IpousBoacTBO TOP(HOHABO3HBIX, TOPHO-MOMETHBIX ¢ JAPYTHX BHUJIOB
KOMIIOCTOB XOpOLIEro KadyecTBa B TEUYEHHE BCEr0 TrojAa Jyylle IPOBOJUTH B
HAaBO30XPAHWIUINAX WM Ha CHCHHAIBHBIX IUIONIAKAX C TBEPAbIM MOKPHITHEM.
KommioctrpoBaHue B TeIUIoe BpeMs rofa J0JKHO IPOU3BOAUTCS ITOCIONHBIM, 4 3UMOU
- OYaroBbIM CIIOCOOAMU.

XpaHEeHUE TOTOBBIX KOMIIOCTOB JIJIsl TIOCJICAYIOIIETO WX «JI03pEBaHUS» B
TeueHue 2-6 MecsIeB cieayeT MPOBOAUTH B MITA0ENAX MIUPUHON 4-6, BbICOTOM 3-4
MeTpa MpHU MPOU3BOJILHOM JJIMHE. 3a 3TO BpeMs MpU TeMIepaType BHYTpHU IITadess
50-70°C ceMeHa COPHAKOB TEPSIOT BCXOKECTh, IATOreHHAs MUKPOQIIOpa Morudaet, a
MUTaTeIbHBIC BEIIECTBA, COJEpKamuecs B Topde, MpeBpalarTcs B JOCTYITHOE IS
pPaCTEHUN COCTOSTHUE.

B 3aBHCHMOCTH OT COOTHOIIIEHUN MCXOIHBIX KOMIIOHEHTOB B TOP(GOHABO3HBIX

KOMIIOCTaX B cpeaHeM cojaepxkutcs: Biaaru 70-75%, oOmero azora 2-3,5%,
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MOJABWXHBIX coenuHeHnit pocdopa u kams 0,10-0,15% u 0,2-0,4% cooTBETCTBEHHO.
[To cBoet 3heKTUBHOCTH TaKHE€ KOMIIOCTHI TIOYTH HE YCTYHalOT HaBO3Yy.

[ITruuit momeT - ieHHOE OBICTPOICUCTBYIOIIEE OpraHndeckoe yaoopenue. Kak
¥ HaBO3, MOMET COJAEPKUT BCE OCHOBHBIC MUTATENBHBIC BEIIECTBA, HEOOXOIUMBIE
pacTeHusiM, HO B 3HAYUTENBbHO OosblieM KoiudecTBe. ColiepkaHHe MUTATEIbHBIX
BEIIECTB B IOMETE 3aBUCUT OT BUJA NITUI] U COCTaBa KOPMOB, CKAPMITUBAEMBIX UM.

Bce Buapl mnomeTa ¢ BIQXHOCTBIO 10 75% MOXKHO IPUMEHSTH
HEMOCPEJICTBEHHO Ha yJA00pEHUE MOJ] BCE CEbCKOXO03IMCTBEHHBIE KYJIBTYPhI B J03aX
10-15 T/ra, HO TOYHEe BCEro JO3bl BHECEHHS TIOMETa pPAaCCUMTHIBATH IIO
coaepKalmeMycsi B HeM a30Ty. JKuakuil moMmeTr ¢ BIaXHOCTBIO 75-90% crenyer
OPUMEHSTh JJI NPUTOTOBJIEHUS TOP(POMOMETHBIX KOMIIOCTOB IMpPH COOTHOLUEHHUH
topba k momery 1:1. PeanbHbIM HCTOYHUKOM CTAaOWIM3ALUU  COJEpKaAHUS
OpraHMYECKOr0 BEIECTBA B IIOYBAX IPAKTHYECKHM BO BCEX XO3SAMCTBAX SBIISECTCS
conoma. Kaxnas ToHHa ee paBHOLIEHHa 3-4 T HaBo3a U NpHU JePUIUTE CPEICTB Ha
MOKYIKYy Topda cojoMa J0JHKHA HMCIOJIb30BaThCS B KAueCTBE TIJIABHOIO pe3epBa
BOCITOJIHEHHSI OPTAHMYECKOTO BEIIECTBA B IIOYBE.

Conoma Ciy’kKUT YHUBEPCAIbHBIM yIOOPEHHEM ISl TOBBIIICHHS TIJI0I0POIUS
KaK TOYB JIETKOTO, TaK U TSAKEJIOT0 MEXaHW4YeCKOro cocraBa. OCoOEHHO OHa Ba)kHa
JUIsl BHECEHUS HA JAJIIBHUX IOJISAX, Kya 3aBO3UTh HABO3 U KOMIIOCTHI HEPALIMOHAIIBHO.

Cpennuii coctaB cosioMbl: 0,5% azora, 0,25% docdopa, 0,8% xanust u 25-30%
yriaepoaa, OHa COACPXKHUT Psii HEOOXOAMMBIX PACTEHUSM MHKpPO3IeMeHTOB. [lpu
MPaBUJILHOM MPUMEHEHUU COJIOMA TAKXKE YIydllaeT (PU3NYecKHue CBOMCTBA MOYBHI,
OKa3bIBAET MOJIOKUTEIBHOE BIMSIHUE Ha OMOTY MOYB.

CornacHo pacueTam, OpUEHTUPOBOYHBIN OajJaHC COJIOMBI, CIETYIOIINNA: OKOJIO
35%, uper Ha KOPM CKOTYy, B IOACTWIKY >XUBOTHBIM - 15%, Ha paznnuHbie
X03STUCTBEHHBIE HYXIBI - 5% U 45% MoeT ObITh HANPABJICHO JJI1 BOCIIOJHECHUS U
CTaOMJIM3aUH COJEPKAHUSI OPTaHUYECKOTO BEIIeCTBA B TIOYBE.

B coBpeMeHHBIX 3KOHOMHUYECKHUX YCJIOBHSX OOJIbIIE 3HAYEHHE NMpHOOpeTaeT
BO3JICJIBIBAHUE CHICPAIBbHBIX KYJIBTYp B KadyeCTBE 3€JIEHOIO0 OpraHU4eCcKOro

yaoOpeHusi. B kadecTBe CHAEPATOB HCHOJB3YIOT OJHOJETHUW W MHOTOJETHUMN
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JIOMUHBI, Cypenuily, peJibKy MaciIu4Hyto, parnc, Buko-oBcsnyo cMmech. [Ipu 3anamike
3eJICHOW MacChl CHACPATOB yMydIaroTcs (PU3MUECKHE M arpOXMMHUYECKHE CBOMCTBA
MIOYB U, COOTBETCTBEHHO, BO3PACTAET YPOKANHOCTH CEIbXO3KYIBTYP.

Pa3znmnuaroT camocTosATENbHYI0 (KOTZla BBICEBAIOT CUAEPAT, UCIONB3YS MOJIE
TOJIKO Ha BTOPOM Toja) M NMPOMEKYTOUHYIO (HE 3aHMMAIOINIYIO OTAENIbHOE IOJIe)
dbopmbl 3eneHoro yaoopenus. [lpu npomexyTodHoil ¢popMme 3elieHast Macca UAET Ha
KOpM, a JUJIsl 3alalikd HMCHOJIb3YIOTCS MOKHMBHBIE OCTaTKM M OTaBa. B mocnemHee
BpeMsi B psie XO34MCTB B OBOIIEBOACTBE M KapTo(eleBOJCTBE B KauecTBe
MPUIIOCATOYHOTO OPTraHUYECKOT0 yI00pEHUs MPUMEHSETCS BEPMUKOMIIOCT.

BepMukomnoct - BbICOKOA(()EKTUBHOE HOBOE OpPraHUYECKOE YyI0OpeHue,
MoJIydyaeMoe TMpU  «IepepadoTKe» COJIOMHCTOIO HaBO3a, HHU3KOKAUYECTBEHHBIX
KOMIIOCTOB, APYTMX OPTaHUYECKUX OTXOJOB (OMWIIKU, CTPYXKKH, Oymara, Mycop)
KPaCHbIM  KaTM(DOPHUICKUM JIOKAECBBIM uepBeM. [lo BHemHEMy BHAY OTO
TEMHOKOPUYHEBAs WJIK TEMHAs OJTHOPOIHAS ChIITydasi Macca ¢ 3eMJIMCThIM 3amaxoM. B
Hel 42-45% cyxXuxX BeIIECTB, BBICOKOE cojep:kaHnue HUTparoB: 180-200Mmr/kr,
noctymabeix ¢opm docdopa: 50-60 mr/kr u kammsa: 90-100 mr/kr, Onm3kas K
HEUTpaJIbHOM pEaKIMsl CPeAbl, BBICOKAS KOHLEHTpAalWs arpOHOMUYECKHA BaKHOU
MUKpodopbl (azoTobakTep, aMMoHU(DUKATOpBI, HUTpUDHKaTOphl). [lpumeHeHue
BEPMUKOMIIOCTA yJydliaeT (U3UYECKUE, arpoXMMHUYECKHe U OHOJOTUYECKHE
CBOMCTBA MOYBBI, TPU 3TOM 3HAUUTEIBHO 03/I0POBIIETCS €€ OuoTa.

Opranuueckue yaoOpeHHs B pacdyeTe Ha TNPUHITHIA OKBUBAJICHT -
MOJICTUJIOYHBIA HABO3 - JOJDKHBI JlaBaTh MpUOaBKy ypoxas B koiuyectBe 0,6 11
3€pHOBBIX enuHMI] HAa 1 ToHHY. OJHAKO MO JAHHBIM 3a MOCJEIHHUE TOJbI CPEeAHSs
nmpubaBKa ypokaeB B 00J1aCTH OT | TOHHBI OPTaHUYECKUX YA0OPEHHI COCTaBUIIA JTUIIIH
0,3 1 3epHOBBIX E€IWHUI] WM B JIBa pa3a HUXKE YCTAaHOBJICHHOTO HOPMATHRBA.
[IpyuriHaMU HU3KOW OKYIIAeMOCTH SIBJISIFOTCS: TIOBBIIIICHHOE COJICp>KaHUE BJIATH,
BBICOKAsi 3aCOPEHHOCTh CEMEHAMU COPHSIKOB, BECEHHEE BHECEHUE OOJBINECH 4YacTu
HaBo3a U KOMIIOCTOB, HECBOCBPEMEHHAs 3amalika B IIOYBY, HEPaBHOMEPHOCTH

BHCCCHHMHAI.
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Bce Ha3BaHHbIE MPUYMHBI HU3KOM OKYNAaeMOCTH OPTaHMYECKUX YAOOpEHUH -
OpraHU3alMOHHbIE, HE TPEOYIOIIHME AOMOIHUTEIbHBIX MaTepUalbHbIX 3aTpar. OHU
ABJISIIOTCS CJEICTBUEM HENOOLIEHKH 3HAYMMOCTH OPraHMYECKUX YAO0OpEeHUMN, HU3KOM
TE€XHOJIOTHYECKOW TUCUUIUIMHBI IIPU 3arOTOBKE, XPAHEHUU U BHECEHUN OPTaHUKH.

B coBpeMEHHBIX SKOHOMUYECKUX YCIOBUAX IIPH OIPAaHUYEHHBIX CPEACTBAX HA
IOKYIIKY MUHEPAJIbHBIX y100peHNIl HEOOX0AUMO IEPECMOTPETh COCTOSTHUE PaOOTHI €
OpraHU4eCKUMHU YI0OPEHUAMH, OOECIIEYUTh UX BHECEHUE B JIYUILIHE arPOTEXHUYECKHE
CPOKHM M OBICTPYH0 MX 3allalllKy 3a BHECEHHMEM, CBECTH K MHHHMMYMY IOJIy4E€HHE
0€ecIroACTUIIOYHOTO HaB0O3a, KaK MEHEE [IEHHOTO U BHICOKO3aTPaTHOTO.

J103b1 BHECEHUS] OPraHUYECKUX YAOOPEHUI YCTaHABIMBAIOT B 3aBUCUMOCTH OT
HaJU4Msl MX B XO3SIMCTBE, IUIOJOPOAMS IIOYBBI, HAMEYaEMOW CEJIbXO3KYJbTYpHI,
IJIaHUPYEMOH YPOKalHOCTH, MPEAIIECTBEHHUKA, SKOHOMHYECKOU LIETIECO00Pa3HOCTH
U [IPOYUX YCIIOBUM AJis1 0OecrieueHus HyJIeBOro i 0e3aeuuuTHOro 6anaHca rymyca
B ceBOOOOpOTE.

B nensix 1ocTKeHus HOpMaTUBHOM OKYIaeMOCTH OPraHUYECKUX yJI00peHui
HEOOXOUMO JOOUTBHCS HMX BHECEHMS] C MHUHHMAJIbHBIMH MOTEPSMU Macchl H
MUTATENbHBIX BelIeCTB. [103TOMy OU€Hb BaXKHO ONPEEIUTHCS CO CPOKAMU BHECEHUS
OpraHMKHM, HCXOJs U3 Habopa BO3AENBIBAEMBIX KYJIbTYp M TEXHHYECKHX
BO3MO>KHOCTEMN XO35UCTB.

3nauntenbHyto yacTb (70-80%) rogoBbIx (OHIOB OPraHUYECKUX yIOOpEHUN
nesnecooOpa3Hee 3araxuBaTh JIETOM MO IOCEB 03UMBIX 3€PHOBBIX KYJIbTYP U OCEHBIO
noj 3510b. BecHOM Mcnoib30BaTh 0OJbIIME O0OBEMBI YIOOPEHUI 3aTPYyAHUTENIBHO U
HEpeabHO: 3aTATMBAIOTCS MOJEBbIE pA0OTHI M ATO MPUBEAET K MOTEPH BJIATH MTOYBHI U,
B KOHEYHOM HUTOI€, PE3KO CHIKAET OIIaTy yI0OpEeHUIl ypoxKaeMm.

Bo Bce cpoku BHeceHUsT BaxHO OOecleyuBaTh OBICTPYIO 3a/EJIKY
oprannyeckux yaoopenuil. CorjnacHO JaHHBIM, €CIU NPUHATH YIOOPUTEIbHBIN
a(deKkT OT HEeMEIJICHHO 3allaXaHHOro IOACTHIOYHOro HaBosza 3a 100%, To mpu
3aI€JIKE Yepe3 OHU CYTKHU OH cocTaBisaeT 88%, a uepes 4 cyTok - b 74%.

[Ipu BHeceHUM BceX BHUJOB OPraHUYECKUX YAOOPEHUN HYXKHO CIEIUTh 3a

PABHOMEPHOCTBIO UX PACIPEAEIICHUS IO TOBEPXHOCTH MOJIA.
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JleiicTBre HaBO3a M APYTUX OPTraHUYECKUX yIOOpEHUI 3aBHCHUT OT J03bI UX
BHeceHMs. B cpeqHeM aeiicTBue HaB0O3a M KOMIIOCTOB Ipoaosnkaercs 4-6 net. Mexons
U3 3TOT0, B 7-8 - MOJIEBOM CEBOOOOPOTE MEPUOJUYHOCTh BHECEHUSI B OHO U TO XKe

moJie coctasiseT 3-4 roxaa.
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AnHoTanus. CTaThsl pacCMaTpPUBAET BIMSHHUE MPOMBIIICHHOTO 3arps3HEHHUS
Ha JiepeBbsi, ocBemas Mop(odU3NoIOrHIecKre peakinu PacTeHUH Ha TOKCHYHBIC
BELIECTBA, BbIOpAChIBa€Mble MPOMBIIUIEHHBIMU HpeanpuatusMu. OO0cCyxaaroTcs
OCHOBHBIE MTPOIIECCHI, HAPYIIAIOIIUECS B IEPEBBAX MO/ BO3CHCTBUEM 3arpsi3HEHUH, a
TaK)K€ IMPEAJIaraloTcs METOJbl CHMKEHUS HEraTHBHBIX IOCIEACTBHUM, BKIIOYAs
YIIy4IIEHUE HKOJIOTUYECKOTO KOHTPOJISI, IPUMEHEHHE TEXHOJIIOTUN OYMCTKH, 3€JICHbIE
HacaxneHuss u ¢uropemenananus. Llenb cratbu - mpuBIIeYs BHUMaHUE K Mpobieme
3arpsi3HEHUS OKPYKaIOIIel Cpelbl U MOAYEPKHYTh BaXKHOCTb 3aIlUTHl PACTUTEIHLHOTO
MUpa Uil cOXpaHeHuss OuopazHooOpa3us M 00€CleueHUs IKOJIOTMYECKOU

YCTOWYHUBOCTH.
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KiroueBble cj10Ba: TPOMBINIUICHHOE 3arps3HeHue, Mopdonaorundeckas
peakiusi, 1epeBbs, (PU3noIoTHIecKast Peakivs, CHUKEHUE TTOCISICTBUN.

Abstract. The article examines the impact of industrial pollution on trees,
highlighting the morphophysiological reactions of plants to toxic substances emitted
by industrial enterprises. The main processes that are disrupted in trees by pollution are
discussed, and methods for reducing negative consequences are proposed, including
improved environmental control, the use of cleaning technologies, green spaces and
phytoremediation. The purpose of the article is to draw attention to the problem of
environmental pollution and emphasize the importance of protecting flora for the
conservation of biodiversity and ensuring environmental sustainability.

Keywords. industrial pollution, morphological reaction, trees, physiological

reaction, reduction of consequences.

[IpoMBIIIIICHHOE 3arps3HEHHE OKPYKAIOMIeH cpeabl BKIOYAaeT B ce0s
BBIOPOCHI PA3JIMUHBIX BPEHBIX BELIESCTB B aTMOC(epy, BOY WM TIOYBY B PE3yiIbTaTe
MIPOMBIIJICHHOW JIeATEIbHOCTH. DTO MOTYT OBITh pa3lIMUHbIE BUJIBI 3arpsi3HEHUH,
TaKue KaK BBIOPOCHI TSXKEIBIX METAILIOB, OKCUJIBI 230Ta U CEPhI, XUMUUYECKUE OTXO/IbI,
OTXOJbI OT CKMTaHUS YT M He(PTH, a TakKe APYTrHue TOKCHYHBIC BEIIECTBA, KOTOPHIS
MOTYT OKa3blBaTh HETaTMBHOE BO3JCHCTBHE HA OKPYKAIOIIYI0 CPEay W KUBBIC
OpTaHU3MBI.

JIro6oe 3arpsi3HEHHE OKA3bIBACT BIMSHUE HA YKUBOTHBIN M PACTUTEIBHBIN MUD,
B TOM 4YHCJI€ U Ha JiepeBbsi. Mopdoduznonornueckas peakiys y 1epeBbeB U3y4aeTcs
sKoJloraMu U Ouonoramu. Yaiie BCero MPOMBINIICHHOE 3arpsi3HCHUE BBI3bIBACT
CJIEYIOIINE HAPYIICHHUS:

1. B cB43U C NOBBIIEHUEM KOHIEHTPAIIMHA TOKCUYHBIX BEILIECTB B BO3YXE,
BOJIC U TOYBE HAPYIIAIOTCS (DU3HOJOTUYECKUE TTPOIIECCHI, B TOM Ynciie (POTOCUHTE3,
KJICTOYHOE JbIXaHUE, TPAHCIUpaIIUsl.

2. B pesynbTaTe NpOMBIIUIEHHOTO 3arps3HEHUs, U3MEHSETCST MOPQOIOTHUs
JUCTHEB - UX (hopmMa, pazmep, TUTMEHTHBINA COCTaB, MPOUCXOIUT nedopmarius credeit

1 KOPHEBOU CUCTEMBI.
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3. [loBblmieHUU YpOBHSI 3arpsi3HAIOIIMX BEIIECTB B aTMocdepe W MmouBe
MpUBENET K 3aMEJICHUIO POCTa U Pa3BUTHSL.

4. HapyumeHue o01Iero coCTOsHUS 3/10pOBbsl IEPEBLEB, BhIpaXKarolleecs B
CHIDKEHUU YCTOMYMBOCTH K OOJIE3HSIM U BPEAUTEISIM, CHUKEHHIO OOIINX aJanTUBHBIX
MEXAHU3MOB U, KaK CJI€/ICTBUE, CHI)KEHNE KaueCTBa U MPOJOJIKUTEIbHOCTH KU3HU.

5. IlpomblnuieHHBbIE 3arpsi3HEHUsT MPUBOAAT K TOMY, YTO KaKHe-TO
NUTATENbHBIC AIEMEHTHI CTAHOBSTCS HEIOCTYIMHBIMU ISl PACTCHUI, HAPYIIAeTCs UX
OaaHC M JAepeBbs HAUYMHAIOT HCHBITBIBATH HEAOCTATOK KAaKUX-TO MHUKpO- WIH
MaKpO3JIEMEHTOB.

CreneHb BBIPQXCHHOCTH OSTHUX CHMIITOMOB OyJeT 3aBUCETh OT THIMA
3arpsiI3HEHUs, KOJIMYECTBA 3arpsA3HAIONIETO0 BEIIECTBA, MCXOJHOTO COCTOSTHHUS
pacTeHus U Apyrux (hakTopos.

CaMbIM pacnpOCTpaHEHHBIM IMOCJIEACTBUEM MPOMBIIIEHHOTO 3arpsi3HEHUs y
JEpEBbEB SIBISAETCS (PUTOTOKCHKO3, TO €CTh OTPABJICHUE PACTEHHMH SAOBUTHIMU
BemiecteaM. llpu3HakaMu (QUTOTOKCHKO3a sBIIAETCS - Jedopmanust credie u
100eroB, U3MEHEHHE (POPMBI U pa3MEPOB JIUCTHEB, KOJINYECTBA MUTMEHTOB B HUX, POCT
Y pa3BUTHE PACTCHUS B LIEJIOM HAPYIIAeTCA.

Jlig aganTanyy K *KU3HU B YCIOBHSIX BBICOKON KOHIIEHTPALMH 3aTrPSA3HSIOIINX
BELIECTB B BO3/yX€, IOYBE U BOJIE, Y JI€PEBbEB BOZHUKAIOT PA3IUUYHbIE MEXAHU3MBI.
Hanpumep, omHUM U3 TaKMX MEXaHH3MOB SIBISETCS CIHOCOOHOCTh HaKallJIMBaTh
TOKCHUYHBIE BEIECTBA B TEX 4YacTSIX pacCTeHMs], KOTOpble (DPYHKIHMOHAJIBHO MeEHee
Ba)XHBI, HallPUMEp, B KOXXHIIE JIMCTHEB, B MpoOke mim kKope. [Jmst Toro, uToObI
3alUTUTH JCPEBbS OT T'yOHUTEIHHOTO BO3ACWUCTBUS MPOMBIIUICHHOTO 3arpsi3HEHUS,
MO>KHO HCII0JIb30BaTh CIAEAYIOLINE CIIOCOOBI:

1.  Crporuii 3KOJOrMYECKU KOHTPOJIb 32 BBIOPOCAMH BPEIHBIX BEUIECTB Ha
OPEeNNPUITHSIX 1J1 COOTIOACHHS SKOJOTHUYECKUX HOPM U PEriIaMEHTOB.

2. MHcnonb3oBaHHE COBPEMEHHBIX METOJIOB (GMIBTPALMM M OYMCTKH IS
CHIDKEHUS TIOTaIaHusl 3arPS3HSIONINX BEIIECTB B JIEMEHTHI OKPY)KAIOIICH CPEIbI.

3. CosznmaHue 3eleHbIX I0JIOC, JIECONApKOBBIX 30H M T.J. JUISl CMATYEHUS

BO3JICMCTBUS 3arpsI3HCHUN HA PACTEHUS.

55



4. @uropeMenuauusa:  HCHOJb30BAHME  pPACTEHUA Il  OYHUCTKH
3arpsiI3HEHHBIX TOYB W BOJHBIX PECYpPCOB TOMOTaeT YMEHBUIUTH KOHIIEHTPALUIO
TOKCUYHBIX BEILIECTB U CO3/IaTh OoJiee OJIaronpUATHBIE YCIOBUSA JUIsl pOCTA JIEPEBHEB.

5. O6pazoBanue 0OIIECTBEHHOTO CO3HAHUS: TOBBIIIIEHUE OCBEOMIICHHOCTH
OOIIIECTBEHHOCTH O MPOOIeMe MPOMBIIIJIEHHOTO 3arps3HEHUsI U €r0 BO3JACHCTBUU Ha
JIEPEBbSI.

OTu Mepbl MOTYT IOMOYb CHU3UTh HETaTUBHBIE TIOCIIEACTBUS POMBIIILIEHHOTO
3arpsi3HEHHS Ha JIEPEBbS U CIIOCOOCTBOBATH UX COXPAHEHUIO U 3JI0POBOMY Pa3BUTHIO.

UccnenoBanust ~ MophopU3MOIOTMUECKON  peakiuu  JepeBbeB  Ha
MPOMBINIJICHHOE 3arpsi3HEHUE MO3BOJISIIOT JIYYIlle MOHSATH BIUSHUE aHTPOMOTEHHOTO
BO3/JICHCTBUSI Ha PACTUTENIbHBI MUpP U pa3paboTaTh CTPATErHMH €ro 3aIlUThl. JTO
BAXXHO, KakK JUIsi COXpaHEHHs OuopasHooOpaszusi, Tak u Jyisi oOecredyeHus

AKOJIOTUYECKOW YCTOMYUBOCTH HAIIEH IUIAHETHI.
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AHHOTauMsA. YTPaBJICHUE JIECHBIM XO3SWCTBOM U JIECHBIMHU ONEPalUSIMU
CTaJIM PEAMETOM CIIOPOB M3-3a QyHIAMEHTAIBHBIX PA3IMUNNA B TOM, KAK OTHOCUTHCS
K JIeCHBIM pecypcam. OTHOIIEHHE K JIECOMOJIb30BAHUIO M TEXHOJOTUSIM
HKOJIOTHYCCKOTO MOHHUTOPHHTA TIOYB JICCHOW 30HBI CTalo Oojee KPUTHYHBIM, H
CETOJIHS PacTeT IMOTPEOHOCTH B TOM, YTOOBI OTPAC/IH, OKa3bIBAIOIIKME BO3JICHCTBHE Ha

OKPYXAIOIYIO Cpeay, AMCTBOBAIM B COOTBETCTBUH CO CTaHAAPTAMH.
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KitoueBble cjioBa: OHOJOrMYecKas TUArHOCTHKA, MOYBA, CEphbIe JIECHBIE
MTOYBBI, YKOJIOTHS TTOYB

Abstract. Forestry management and forest operations have become the subject
of controversy due to fundamental differences in how to treat forest resources. The
attitude towards forest management and technologies for environmental monitoring of
soils in the forest zone has become more critical, and today there is a growing need for
industries that have an impact on the environment to act in accordance with standards.

Keywords: biological diagnostics, soil, gray forest soils, soil ecology

Crparerus conManbHO-3KOHOMUYECKOTO pa3BuUTHsA Poccuu BKiIrowaer psg
IIOJIOXKEHUM, ITOJAYEPKUBAIOUINX AaKTyaJIbHOCTh PA3BUTHSA MPUPOIHO-PECYPCHOTO
IOTEeHIHAIa TeppuTopuid. OJHUM W3 YCIOBUM JEHCTBYIOIIETO YyKasza SBISETCA HE
TOJIBKO pPallMOHAJIBHBIN NIOJIX0/1 K OPraHU3ALMH TPOU3BOACTBEHHOM E€ATEIBHOCTH, HO
U KOHTPOJb 3a HKOJOTMYECKUM COCTOSIHUEM TEPPUTOPH, MpeoOpa30BaHHBIX B
pe3yJIbTaTe XO35IMCTBEHHOM JIESATEIIbHOCTH YETOBEKA.

[Ipy H>TOM IUTAHUPOBAaHUE NPOU3BOJCTBEHHOM JEATEIBHOCTH JOJDKHO
JOTOJIHATBCS MEPAMHU 0 CHUKEHHUIO U JIMKBUJALWH HAKOIUUIEHHOTO AKOJOTHYECKOTO
yiepba, a Takxke Mo peadWIMTalUK JAErpaJupoBaHHBIX 3KocucteM. Ilpuponnbie
JaHawadThl HMCTBITHIBAIOT TNPSAMOE U KOCBEHHOE JaBJIEHHE CO CTOPOHBI
AHTPOIOT€HHBIX (PAKTOPOB.

YHuBepcanibHOCTh, KOMIIJIEKCHOCTb U aJIeKBaTHOCTh METOJI0B OMOJIOTMUECKON
JUArHOCTUKHU TOYB TMO3BOJISIIOT IIMPOKO MCHOJB30BaTh HMX B MOHHMTOPUHIOBBIX
HCCIIEIOBAHUSX AHTPOIIONEHHOTO BO3JEHCTBHS HA MTOYBY.

AHTpOIOreHHasi Harpy3ka H3MEHsIET OMOJIOTMYECKHE MapaMeTphbl IOYBHI,
MIPUBOJS K CHH’)KEHUIO YPOBEHb IIJI0IOPOIHS ITOYBBI M €€ 3KOJIOTHYECKOTO COCTOSIHUS
B IIEJIOM. YCTOWYMBOE JIECOIIOJIb30BAHUE W BHEAPEHME IpoLecca 3KOJIOTHU3ALUU
HaIIPaBJIEHHOIO Ha CHM)KEHHE HETaTUBHOIO BO3JEUCTBUS B IOCIEIHUE TOJIbI
BBI3BIBAIOT  PACTYLIMH  HMHTEpPEC, CTUMYJIHMpPYS  YCWIMS 1O  pa3paboTke
PUPOIOCOEPETaAIOIINX METOAOB, pa3padOTKE HOBBIX TEXHOJOTHYECKUX IMPOLIECCOB,

HCIIOJIBb3YCMEIX B JICCHOM XO3S5MCTBE.
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Y100l MOHATH aKTyaJIbHYIO0 OHMOC(hEPHYIO POJIb JIECOB, HAIPUMED, OCAKICHUE
yriepoia, KInMaTHIecKyro Oydepusamuio u 60pbs0y ¢ BO0M/3po3ueii, HE0OX0IUMBI
00J1ee UHTEHCUBHBIE HCCIe0BaHus. B To ke BpeMsi BO3MOXHOCTb MOIy4aTh OOJIbIINE
00BEMBI TaHHBIX O JiecaxX (BKJIIOYAs TUCTAaHUMOHHOE 30HJIMPOBAHUE) CO3/1AE€T HOBBIE
BO3MOKHOCTM ~ HE  TOJBKO  JUII  KJIacCU(PUKAMM U MOHUTOPHUHIA
€CTECTBEHHBIX/U3MEHEHHBIX MECTOOOUTAHUM, HO U JUI YIPABICHUS UMH.

OnHako 00bEM HOBBIX Ka4eCTBEHHBIX JIAHHBIX CO3/1a€T HOBYIO MpoOIemMy
CTPYKTYpPUPOBAHUS U aHANIM3a JaHHBIX. HOBbIE BOZMOKHOCTHU MOJTyUYEHUs JaHHBIX U3
JOCTYMHBIX UCTOYHUKOB, Takux kak ['MIC u necHble KamacTpbl, Hapsy C HOBBIM
00Opy/IOBaHHWEM U MPOTPAMMHBIM OOECTIieYeHHEM, KOTOphIE 0OECIeYMBAIOT HOBBIM
ypOBEHb KayecTBa aHalu3a JaHHbIX, TPEOYIOT NEepecMOTpa TpPaJULMOHHBIX
KOHIEMIINI U TEOPHUi TI€COBECHHUS I MOTEHIINATBHOM pa3pab0OTKH HOBBIX MTOIX0/I0B
K METO/IaM KJIaCCU(UKALMU U MOHUTOPUHTA JIECHBIX 3KOCUCTEM

[TouBa A MOJENIBHOTO 3KCIIEpUMEHTa Oblla 0ToOpaHa u3 BepxHero 0-20 cm
CJI0S1 JIECHOUM TeppuTOpUH. IMEHHO B 3TOM CJ10€ HAaKaITUBAETCSl OCHOBHOE KOJIMYECTBO
3arpsI3HAIOLIMX MOYBY BELIECTB. B kauecTBe 3arpsi3HuTeNs Obl1 BbIOpaH IUHK (Zn),
KOTOPBI BHOCUJIM B BHJIe OKCH0B. Ompeaensifn akTHBHOCTh KaTanasbl, T.K. IMEHHO
ATOT TOKas3aTelb sBIseTcs Haubosee HHPOPMATHUBHBIM UM YYBCTBUTENIbHBIM
OMOJIOTMYECKUM MTOKA3aTEJIEM.

B pesynmpTaTe yCTAaHOBJIEHO, YTO B HE3HAYUTENBHBIX KOHICHTPAIUIX
Ha0JII0/1a10Ch CTUMYJIHpYIoIIee JeiicTBre HMHKA. OHO OOBSACHSAETCS TEM, UTO BCE OHU
SBIISIIOTCS MUKPODJIEMEHTaMU, HEOOXOIUMBIMH KUBBIM OpTaHU3MaM B MaJbIX J03aX.
B nanpheiimiem mo wmepe yBenuueHus [IJIK Obuio 3adukcupoBaHO CHMXKEHHE
OMOJIOTUYECKUX KaTaraa30i aKTUBHOCTH. TakuM 00pa30oM yCTaHOBJICHA Oblia MpsMast
3aBHCHUMOCTh MEXIY KOHIIGHTpAIMel B JIECHOW MOYBE IMHKA M CTETICHHIO CHUKCHHUSI

OMOJIOTHYECKUX TTOKA3aTEJIEN JIECHOU OYBHI.
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AHHOTanusi. BaxHbIM ycioBHEeM BBICOKOW 3(P(HEKTUBHOCTH yIOOpEHHI
ABIISICTCS TPABWIIBHOE ONpeneieHne ux 103. llpu ompeneneHuHn 03 BHECCHHS
MUHEpaJIbHBIX  yAOOpPeHH  HEOOXOJAMMO  YYMUTBIBaTh  psii  IMOKa3aTeseil:
arpoOXMMHUYECKHE CBOMCTBA TOYBBI, OHOJIOTUYECKHE OCOOCHHOCTH KYJbTYD,
IUTAHUPYEMYIO YPOKalHOCTh, BHUABI TPEIIIECTBEHHUKOB M WX YI0OPEHHOCTH,
BO3MOXXHOCTH HAaKOIUICHMS M BHECEHUS B XO34WCTBE OpPraHWYEeCKUX YyI0OpeHuil,
3aKyINKH Topda 1 MUHEPATHHBIX TYKOB.

KiroueBble cjioBa: 1oyBa, ya00peHus, 103bl yA00pEeHUN, YPOKaHHOCTh

Abstract. An important condition for the high efficiency of fertilizers is the
correct determination of their doses. When determining the dose of mineral fertilizers,
it is necessary to take into account a number of indicators: agrochemical properties of

the soil, biological characteristics of crops, planned yields, types of predecessors and
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their fertilization, the possibility of accumulating and applying organic fertilizers on
the farm, purchasing peat and mineral fertilizers.

Keywords: soil, fertilizers, fertilizer doses, productivity

B xaxxaom xo3siicTBe JoJIKHA OBITh pa3padoTaHa U OCYIIECTBIICHA TPaBUIIbHAS
cucteMa yao0penuit B ceBoodopote. CucreMa ynoopeHuid qoikHa 0a3upoBaThesl Ha
arpOXMMHYECKUX CBOWCTBAaxX TMOYB I TU((PEpeHIUPOBAHHOTO HCIIOIH30BAHMS
yI0OpEeHH, TMpeaycMaTpuBaTh MEPONPUSITHS, ONPEACISIONIME PAIMOHAIBLHOE
MIPUMEHEHUE OPTaHUKU U MUHEPAIbHBIX TYKOB.

B 3T0¥1 c10KHOM M OTBETCTBEHHOM pabOTe arpoHOMaM XO35UCTB U (pepmepam
Jy4lie BCEro MCMOJb30BaTh pa3pabOTaHHBIE CIECHHAIUCTAMU METOJUKU C y4EeTOM
MHOTHUX TIOKa3aTeseH, onpenensonux 3QpGeKTUBHOE UCTIOJIb30BAHUE YI00PECHHUIA.

YpokallHOCTh TIPU 3TOM IIJIAHUPYETCSI C YUYETOM JOCTUTHYTHIX 3a MOCIEIHUE
roabl nokaszarteneil. IlmaHupyemblidi MPUPOCT YPOKAWMHOCTH OCHOBBIBAETCS Ha
peanIbHbIX OpraHU3aIMOHHBIX u AKOHOMUYECKUX BO3MOXKHOCTSIX
CEJIbCKOXO3SIMCTBEHHOTO mpeanpusTus. [Ipu sToM olleHUBaeTcs Takke OOIIMiA
YPOBEHB KYJbTYPhI 3€MJICICTTHS.

Cy1iiecTByeT psii METOJIOB M CIIOCOOOB onpe/iesieHus 103 ynoopenuil. Bce onu
OCHOBaHbl HA UCIOJIb30BAHUU MATEPHAIOB KPYMHOMACIITAOHBIX TMOYBEHHO-
arpOXMMHUYECKUX M3BICKAHUW CEIIbXO3YTOJIMi, UMEIOIIUXCS B KAXKIOM XO3SMCTBE U
MPEACTABIICHHBIX ~ arpOXUMUYECKUMH  TACIIOpPTaMH  TIOJIE  CEeBOOOOPOTOB U
KapTorpaMMoOM KHCJIOTHOCTU TOYB W COJEpKaHHs TOABUKHBIX (popm (ocdopa u
KaJiusl.

ATpOXUMUYECKHUE KapTOTPaMMBbI JAIOT BO3MOKHOCTh BHOCUTH yIOOPEHHS Ha
TE€X y4YacTKax, KOTOphbie OOJbIlE BCETO B HHUX HYyXJaroTcs. Kaprorpammbl Takke
MO3BOJISIIOT BBISIBUTH TIECTPOTY B COJIEPKAHUU TTOABMXHBIX (hopm Gocdopa 1 Kaus B
MOYBaxX pa3JIMYHBIX IMOJEH XO3SMCTBA M B 3aBUCUMOCTH OT ATOTO MpaBUIIbHEE
pacrpeeauTh M0 MoJISIM yI0OpEHUS U PacCUUTaTh UX JI03bI.

HaubGomnee pacrpocTpaHeHHBIM SIBISETCS PACUETHBIM METOJT ONIPENETICHUS 103

y,)106pCHI/II\/'I, KOTOpBIfI HCXOAUT M3 KOJIUYCCTBA IMUTATCIBbHBIX BCIICCTB, BBIHOCHUMBIX
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pacTeHWEeM W3 TIOYBBl I CO3JaHUS OINPEACIICHHOTO YypoXkKas C ydeToM
K02 () (PUITMEHTOB UCTIOTH30BAHUS MTUTATEIBHBIX JIEMEHTOB, COJACPIKAIIUXCS B IOYBE
yI0OpEHUSIX.

[Tpu ncmonp30BaHNN PACYETHOTO METO 1A OTIPECIICHHUS 103 YA0OPEHUI HYKHO
3HATh CIICTYIONINE BEJIMYNHBIL:

1. BBIHOC MUTATENbHBIX BEIIECTB PACTEHUSMH;

2. copeprkaHue MOABMKHBIX (hOPM MUTATEITHHBIX SJIEMEHTOB B TIOYBE;

3. KO3(pPUIMEHT UCHOJIb30BAHUSI TMUTATEIBHBIX BEIECTB PACTEHUSMH W3
MOYBHI U YAOOpEHUH.

[Ipy wuCHoNb30BaHUM ATOTO METOJAa BO3HUKAIOT HEKOTOPHIE TPYIHOCTH.
['aBHas U3 HUX - ONPEICIICHUE KOJIMUECTBA TOCTYHBIX (POopM a30Ta. DTOT MoKa3aTeib
MMeeT HeCTaOMIBHBIN XapaKTep: OH CUIILHO BAPhUPYET B 3aBUCUMOCTH OT COJICPKaHUS
rymyca, yAOOpeHHs, MpeIIIeCTBEHHUKA, METCOPOJIOTHUECKUX  YCIOBUH H
MIPOBOJIMMBIX 00paOOTOK MOYBHI.

CymIecTBYIOIINE METOIBI ONIPEICIICHHUS TTOABHUKHOTO a30Ta B MIOYBE CIIOKHBIE,
MMO3TOMY MAacCCOBBIE OTPE/ICTICHUS COJIEP>KaHUS a30Ta HE MPOBOJATCS U CIICIUATbHBIC
KapTOTpaMMBbl HE CcOCTaBstorca. OjHa W3 TPUYMH DOTOTO - TaKXKE BBICOKAS
JTUHAMUYHOCTD COZIEP>KaHUsI MOJBUKHOTO a30Ta B TIOUBE.

ConeprkaHre B MOYBE JIOCTYIHBIX PACTECHUSM COCIUHEHUN a30Ta U3MEHSIETCS
Ha TPOTSHKEHUW BETETAIIMOHHOTO Teproaa. [Ipu mprMeHEHWHM a30THBIX yI0O0pCHHIMA
Ba)KHO 3HAThH COJIEpKAHUE a30Ta B JaHHBIM MOMEHT (TIpH MOCEBE, TOJIKOPMKAX).

[Tpu pa3menieHNN a30THBIX yIOOPEHWA M YCTAaHOBJICHUH WX J[03 YUYHUTHIBAIOT
MpEeXJE BCEro TIEHETUYECKUE OCOOCHHOCTH TIOYB OTACNBHBIX Tosie. Ha
00€eCIeuyeHHOCTh PACTEHUN a30TOM B 3HAYUTEIILHOW MEpE BIUSIET MPEAIIeCTBYIOMIAS
KyJbTypa U CBSI3aHHAs C HEel cuctema oOpabOTKU MOYBHI.

[Tonst mociie 6060BBIX KYJIBTYP MPU COOTBETCTBYIOIICH MX 00pabOTKe JTydUIIe
o0ecredeHbl a30TOM.

O coxeprxaHUU MOJABHMKHOTO a30Ta B TIOYBE CY/SAT KOCBEHHO TI0 COJEPIKAHHIO
rymyca. KomudecTBO a30Ta HaxoAWUTCS B MPSMON 3aBUCHMOCTH OT COJEpXAHUS B

M0YBE OPraHWYECKOrO BEIIECTBA W MPEkJe Bcero rymyca. s OOJIbIIMHCTBA MOYB
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a30T coctapiuseT 1/20 - 1/12 yacte rymyca. Yaie Bcero OorpaHu4MBaIOTCS YCIOBHBIM
COJIep’)KaHUEM a30Ta B OMpPEACTICHHOM THIIE TIOYBHI - B IAaHHOM CIIy4ae Ha KaXKIOM
reKTape cepou JIECHOM MouBbI cojiepKUTcs 35-40 Kr TOCTYITHOTO paCTEHUSM a30Ta.

Koadduruents! ucnonb3oBanus ¢pocdopa U Kajius U3 MOYBbI B 3aBUCUMOCTH
OT YCJIOBHM TOKE€ CWJIBHO BapbupylOT. OpHEHTUPOBOUHBI TaKK€ M KO3((OULIUEHTHI
UCIOJIb30BaHus yaoOpeHuil. OHu 3aBUCAT OT (pOopM yAOOpeHui, UX 103 U CIOCOOOB
BHECEHUSI.

CaM BBIHOC TUTATEBHBIX BEILIECTB PACTEHUSIMU HE SBJISIETCS MOCTOSAHHBIM. OH
M3MEHSAETCSA B 3aBHCHUMOCTH OT COPTOBBIX OCOOCHHOCTEH BO3JENBIBAEMBIX KYJIBTYD,
CBOMCTB TIOYB, COJEPKaHWS B HHUX MOABMXHBIX ()OPM MHUTATEIBHBIX BEIIECTB U
NOro/HbIX ycioBui. IloaTomMy pacueTHbIi METON ONpeNeNeHUus 103 yIoOpeHHit
CUMUTACTCS YCIOBHBIM.

CymecTByeT MeTo/l pacueTa J03bl yaoOpeHus Ha npubaBKy ypoxas.Meron
IPOCT, TaK Kak He TpeOyeT HCIOJb30BaHUS OPUEHTHUPOBOUHBIX U HECTAOMIIBHBIX
K03 (UIIMEHTOB MOTPEOJICHUS PACTCHUSMHU MUTATEILHBIX BEIIECTB U3 MOYBHI.

OnHako HaJO pacnosaraTh JaHHBIMU 10 YPOXKAHHOCTH KyJIbTYp 0€3 BHECEHMUS
yInoOpeHuit - T.€. MOKa3aTesIMH, XapaKTePU3YIOIUMHU YPOBEHb TUIOAOPOIUS TOU WU
WHOM TIOYBEHHOW Pa3HOBUIHOCTHU. VX MOXKHO ONpenensiTh Mo COOCTBEHHOMY OIBITY
paboThl, n3yyas 3anucu B kuure «Vctopuu monein».

bonee To4HO 03I yAOOpEHUU OMpPENEISIOTCS HA OCHOBAHWU PE3YJIbTATOB
MOJIEBBIX OMNBITOB C MONPaBKAMU B 3aBHCHUMOCTH OT COZEpXaHHUS MHUTATEIbHbBIX

BCIICCTB B IIOYBC.
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AHHoOTanus. B 1mocnegHue JnecsAaTWiIeTHS BHHMAaHHUE HCCIIEIOBaTesIeH
YAETSIIOCh MPEUMYILIECTBEHHO AHTPOIIONEHHOMY BO3JCHCTBUIO HA OKPYKAIOIIYIO
MPUPOHYIO cpeny. OMHAKO B MOCICAHUE TOABI TMOSBUIICS PAI PadOT, Kacaroluxcs
B3aMOOOYCIIOBJICHHOTO BIIMSIHUS KUBBIX OPTaHU3MOB JAPYT Ha JIpyra ¥ Ha dJIEMEHTHI
ouoreorieHo30B. Haunbosee cyiecTBeHHOE BIMSHHUE Ha OUOTEOIIEHO3bI OKa3bIBAIOT
’)KUBOTHBIC, B TOM YHCJI€ W NTHUIILI B MECTaX MX MAaCCOBBIX CKOIUIeHHH. YalKOBBIC
NTULBl  SIBJIAIOTCS KOJOHWAJIBHO THE3ASIIMMCSA BHUJAMH, a IOTOMY OKa3bIBalOT
CYILIECTBEHHOE BJIUSHUE HA MIOYBBI U PACTUTEILHOCTh B MECTaxX UX THe3/10BaHus. Hamu

OBLITM U3y4YeHbI 0COOCHHOCTH TpaHC(HOPMAITUHU IIOYBEHHOTO M PACTUTEIILHOTO TTIOKPOBA
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MO/l BIIMSIHUEM KOJIOHMHM CH3bIX 4Yaek B KamemkoBckoM pairione Bragumupckoi
ob0nactu. B xome paboThl Tak >ke OBUTM MPOBEACHBI HMCCIEAOBAHUS IO aHAIHU3Y
YHCIIEHHOCTH CU3bIX YaeK Ha TeppUTOpur BraauMupckoit oomactu.

KitoueBble cj10Ba: 1ouBa, pacTUTEIBHOCTh, aHTPOIOTEHHOE BO3JEUCTBUE,
OPHUTOTEHHOE  BO3JIEHCTBUE, TpaHchOpMamus, YUCICHHOCTh, JIaHAIA(TEHI,
XUMHYECKUE AIEMEHTHI, 30JIbHOCTb.

Abstract. In recent decades, the attention of researchers has been paid mainly
to anthropogenic impacts on the natural environment. However, in recent years, a
number of works have appeared concerning the interdependent influence of living
organisms on each other and on the elements of biogeocenoses. The most significant
influence on biogeocenoses is exerted by animals, including birds, in places where they
gather in large numbers. Gull birds are colonial breeding species and therefore have a
significant impact on the soils and vegetation in their nesting areas. We studied the
features of the transformation of soil and vegetation cover under the influence of a
colony of common gulls in the Kameshkovsky district of the Vladimir region. During
the work, research was also carried out to analyze the number of common gulls in the
Vladimir region.

Keywords: soil, vegetation, anthropogenic impact, ornithogenic impact,

transformation, abundance, landscapes, chemical elements, ash content

Biustaue, KoTopble 0OKa3bIBalOT KOJIOHUHM YaeK Ha MECTOOOWTAHHE, CBS3aHO C
BHECEHHMEM B TIOYBY OPraHMYECKMX M HEOPraHUYeCKUX BEIIEeCTB, B BHUJIC
AKCKPEMEHTOB, HEMEPEBAPEHHBIX OCTATKOB MHIIY, HAKOIJIEHHBIX MaTEpPUAJIOB Jis
M3TOTOBJICHUS THE3, Pa30UTHIX M MYCTHIX SUII U MPOYETO.

AKTyaJIbHOCTh paOOTHI 3aKIIOYAETCS B KaJaCTPOBOM OIICHKE YHCIEHHOCTU
cu3blIX 4aek (Larus canus), KOTOpasi TIO3BOJISICT MPOCICAUTh JIWHAMUYECKUE
O0COOEHHOCTH TIOMYJISIIUN U MIPEATIONOKATh UX BO3MOXKHOE BIIMSHUE HA 3aHUMAaEMbIe
AMH OMOTOIEL.

enp wuccienoBaHusl - HM3YYUTh BIUSHHUE MOCEJICHUS YaWKOBBIX NTHUIl Ha

(hU3UKO-XUMHUUECKUN COCTaB MOYB M XUMHYECKUNM COCTAB PACTCHUH, B 3aBUCUMOCTH
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OT MWHTEHCUBHOCTM OPHUTOTCHHOTO BO3JCWUCTBHUS B IMpeaeiax KOJIOHUU B
KamemkoBckoMm paitone Bragumupckoii obmacTy.

K 3agauaM wuccnenoBaHdsl CIIENYeT OTHECTHM OLEHKY YHUCIEHHOCTH U
maHAMAaQTHOTO pachnpefeieHnss Cu3biXx daek (Larus canus) Ha TEpPUTOPUU
Brnagumupckoit o061acTd, NMpOBEACHHE 30HUPOBAHMS H3ydyaeMOM TEPPUTOPUHU IO
XapakTepy M CHUJI€ OPHUTOTEHHOTO BO3JIEUCTBHS, HU3YyYEHUE OCOOEHHOCTEM
XMMHYECKOrO COCTAaBA IMOYB BHE 30HBI HHTEHCUBHOT'O OPHUTOTEHHOT'O BO3JAEHUCTBUS, a

TAaKXKC Ha Yy4aCTKaxX X HCIIOCPCACTBCHHOI'O TrTHE3JOBAHMUS].

Puc. 1. Kaqmaknuackoe 00J10TO

OObekToM wuccinenoBanus sBisiercss KanuMHKUHCKOE O0JI0TO, KOTOpOE
MpeACTaBiIsieT co00M cucTeMy BbIpabOTaHHBIX TOpdokapbepoB B KamMelmkoBckoM
paiione Bnagumupckoi o6nacTu.

Jljig ostydeHus pe3yibTaTOB UCIIOIb30BAIUCH CIIETYIOIINE METOIbI:

[TouBeHHble 00pa3lbl ¢ BhIOpaHHBIX HamMu B 2022 T. y4acTKOB OTOMpaNId C
riryOunsl 10 20 cMm MeToioMm kKouBepTa corsiacHo 'OCT 17.4.4.02-84

B nouBennbIx npobax omnpenensii pH coneBoit BoiTskKM 1o metony LIMHAO

corstacHo ['OCT 26483.
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B pesynprare XMMHUYECKOTO aHaIM3a BBIICHWUIOCH, YTO Ha HCCIETYyEeMOM
00BEKTE€ TMOYBHI HMMEIOT JOCTAaTOYHO BBICOKYI0 KHCIOTHOCTH, a B MeCTax
OPHHUTOTEHHOT'O BO3JICHCTBUS (DUKCHPYETCS MOBBIIICHHOE COJCPKaHHE XMMHYCCKUX
AJIEMEHTOB B TIOYBAX W PACTEHUSAX, B CPAaBHEHUU C (DOHOBBIMHU TEPPUTOPUSIMH, HE
T10JIBEP)KEHHBIMU OPHUTOTCHHOMY BIIHSTHHIO.

B xome wuccienoBaTebcKol pabOTBl MOXKHO CJCNAaTh BBIBOJBI, YTO BO
Brnanumupckoit o6nactu cusble 4ailku (Larus canus) ABISIIOTCS HaumOoliee
pacpoCTpaHECHHBIM BHAOM, ITOCKOJIBKY OOpPa3yrOT CTaOHMIIbHBIC KPYITHBIE KOJIOHUH,
BBIJICIISIFOTCSL JIB€ TPYMIBI YYACTKOB: B MPEACIax OPHUTOTEHHOTO BO3JCUCTBUS U 3a
npeaeaMyd KOJIOHHH.
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AnHoramusi. C BHEIpPEHUEM COBPEMEHHBIX LHU(PPOBBIX TEXHOJOTH,
JAUCTAaHLIMOHHOE 30HAMPOBAHHUE NMPHUOOPETAET BaKHEHIIee SKOHOMUUECKOE 3HAUCHHE
Y CTAHOBUTCS CPEACTBOM M3YUYEHHS 3€MHOM MOBEPXHOCTH, HAUYMHAS C UCCIEAOBAHUN

OTACJIBbHBIX KOMIIOHCHTOBAI'POIICHO3a W 3aKaH4YWBasd MHUPOBBIMBI H3YYCHUSIMU
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IUTAHETHI B LIeJ0M. TiiarenbHoe 0OcieoBaHne JTI000ro UCCIeayeMOoro mos (OleHKa
COCTOSIHHUSI TIOCEBOB, IMPOTHO3UPOBAHUE YPOKAWHOCTH, KAPTUPOBAHUE TOJEH U T.1.)
TpedyeT coopa 00JIBIIOr0 00beMa 0OBEKTUBHBIX JIAHHBIX.

Karuensie cioBa: /{J[3, TYC, mouBa, ceIbCKOE X03SHCTBO

Abstract. With the introduction of modern digital technologies, remote sensing
1s acquiring critical economic importance and becoming a means of studying the earth's
surface, starting with studies of individual components of agrocenosis and ending with
global studies of the planet as a whole. A thorough examination of any field under
study (assessing the condition of crops, forecasting yields, mapping fields, etc.)
requires the collection of a large amount of objective data.

Keywords: Remote sensing data, GIS, soil, agriculture

[lo MHEHHIO CHENUanuCTOB, JUIA IOBBIIEHHUS TOYHOCTH IPOrHO3a
YPOXKalHOCTH, JOCTOBEPHBIE JAHHBIE O COCTOSHHUM IIOCEBOB HA 3HAYUTEIBHBIX I10
IUIOIIAM  MCCIEAYEMBIX IIOJISIX MOXKHO IOJAy4YaTb C IIOMOIIb  METOJIOB
JUCTAHLIMOHHOTO 30HIUPOBAHUS C HCIIOJI30BAHMEM OECHMJIOTHBIX JIETATEIbHbBIX
anmaparos.

JIUCTaHLIMOHHOE 30HIMPOBAHHME 3€MJIM - JTO OECKOHTAaKTHBIM MeTOoJ
MOJIy4eHUs1 HHPOPMAIIUH, TOCPEICTBOM U3MEPEHUS CBOWCTB OOBEKTOB, HAXOASIIUXCSI
Ha 3€MHOM NOBEPXHOCTH, B KOTOPOM MCIIOJIB3YIOTCS JaHHbBIC, IMOJyYEHHBIE C
IIOMOLIBI0O NPUMEHEHHsI BO3AYLIHBIX JIETATEIBHBIX alllapaTOB U HCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIH.

CyTb MeTOla 3aKIIOYaeTcsi B TOM, YTO HMPHOOp, AETAIOUIMA PErUCTPaLUIo
UCCIIETyeMOM MECTHOCTH, yJajeH OT OOBeKTa HCCIeNOBAaHUN Ha 3HAYUTENIbHOE
pacCcTOsHUE M IO3BOJIIET MOJy4YaThb XapaKTEPUCTHKU HM3ydaeMoro oObekra 0e3
HEO0OXOMMOCTH IIPOBEJCHUS HA3EMHBIX U3MEPEHUN U3y4aeMOro 00beKTa.

MeToapl TUCTAaHIIMOHHOTO 30HAMPOBAHUSA Oa3UPYIOTCS Ha HCIOJIb30BAaHUU
CEHCOPOB, KOTOPBIE Pa3MEIAIOTCA Ha PETUCTPUPYIOIIEM NPHOOpE, YIaBINBAIOIIEM

U3IIy4YEHHE.
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Hcnonp3yeTcs TemnoBoii nH(paKkpacHbIi AUANa30H OTPAKEHHOTO U3ITyUeHUs,
uH(ppaKpacHbIN auana3zoH OTPaKEHHOTO U3ITy4EHHUS], paauouana3ox
AJIIEKTPOMATrHUTHOTO CIIEKTPA.

[lepuonbl pa3BUTHS AMCTAHLMOHHBIX METOJOB MOIYT OBITh IpEICTaBIICHA
clenyoumuM 00pazom:

o 1925 r. - nepuoa, B TeUeHHE KOTOPOTO MOCTENIEHHO HAPACTaIO0 NMPU3HAHUE
MOTCHITUATBHOW  TIOJIE3HOCTH  ad3pOPOTOCHEMKH ISl  TOMOTPaPUIECKOTO
KapTorpadupoBaHusl 3eMHON MOBEPXHOCTH. Yke B KOHIE 20-X roJloB LENbIA psif
paiionoB ¢otorpadupoBaiu ¢ BO3ayXa.

1925 - 1949 rr. - B TeUeHHEe 3TOro nepuoa AemudpoBanre adpohOTOCHUMKOB
npeBpaTuiach BO BIHOJHE OQOpMUBLIMIICS MeTon cOopa uHGOpMaUuu IS
IPpaKJaHCKHUX M BOCHHBIX Leeil. MHOTHe pailoHbl MHpa (B TOM Yuciie U AHTapKTUIA),
ObUIM THIATENIBLHO 00CIEA0BAHBI C BO3IyXaA.

1949 - 1955 rr. - nepro MOBBIIIEHHOTO HHTEpeca K METOIaM JIen(poBaHUS.
B sToT mepuwon ocBaumBanii HOBBIA croco® cOopa uHpopmalruu, yaensis ocoboe
BHUMaHHE METO/IAM aHAJIN3a U UHTEPIPETALINH.

1955 - 1960 rr. - a3poMeToapl HAXOAAT IIMPOKOE IPUMEHEHUE HE TOJBKO B
Tonorpa)uyeckoM KapTUPOBAHMHM, HO W B Pa3IMYHBIX 00JacTAX (PU3NYECKOn
reorpaduu (T€0JI0ruH, JIECHOM U CEJIbCKOM XO035HCTBE), CBSI3aHHBIX C UCCIIEI0BAaHUEM
MPOCTPAHCTBEHHBIX U BPEMEHHBIX U3MEHEHMSIX B JTaHIa(TE.

C 1960 r. mo HacTtosIiee Bpemsl - MEPUOJ AKTUBHBIX SKCHEPUMEHTOB C
pa3HOOOpa3HOW PETUCTPUPYIOLIEH ammapaTypoi, U3yUYeHHUsS! Pa3IMUHbIX METOJOB U
CIOCOOOB MOJyYEeHHS] KOHEUHON MH(OpMaIuu.

CoBpeMeHHBIN ATan pa3BUTHS U NpUMEHEeHHUs MeTonoB JI33 s mporHosa
YPOXKAUHOCTH CEJTBCKOXO3MCTBEHHBIX KYJIBTYp M OLEHKH COCTOSIHHUSI IOCEBOB
0oObIYHO cBsi3pIBatOT ¢ ycmemHbiM dkcriepuMenToM LACIE (Large Area Grop
Inventory Experiment), ocymiecTBieHHBIM B 1972 1. ¢ 3alyCKOM HCKYCCTBEHHOTO
cnyTtHuka Landsat.

Ha ero Ooprty Obuta ycTaHOBIEHAa MYyJbTHUCIEKTpalbHas ammaparypa ¢

YETBIPEMSL CIIEKTPAIbHBIME KaHajlaMu. PaspelieHne MUKCENns CcoCTaBiusiuo 80 M2
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OcHOBHOI 3a/1aueil SKCIIEPUMEHTA SIBJISUTACh pa3pabOTKa METOJ0B JUCTAHIMOHHOTO
30HIUPOBAHUS COCTOSHUS IOCEBOB W TMPOTHO3a ypoXkKas TMIICHHIIB IS OOJIBITNAX
TEPPUTOPHIL, TpUYeM HHPOPMALIHS CO CITYTHUKA UCIIOJIb30BAIACH TOJIBKO JIJIsl OLICHKU
IJIOIIA/IEN TIOJT TOCEBAMU.

C nomormpto cnyTHUKOB Landsat ObuIM HE TOJIBKO M3yY€Hbl OTEHIIMAIbHbBIC
BO3MOXHOCTH JAMCTAHIIMOHHOTO 30HAMPOBAaHUS 3€MJIM M3 KOCMOCA, HO U PEIICHBI
BA)KHBIC HAYYHBIE U MIPUKJIIAJIHBIC 3a/1aul. TaK, B X0JI€ TPEXJIETHETO SKCIIEPUMEHTA 110
nporHo3upoBanuto ypoxxass LACIE, 3aBepmusiierocs B 1978 r., 00beM coOpaHHOTO B
CCCP yposkast nieHUIbI ObLT OMPEJIeNICH ¢ MOTPEIIHOCThI0 MeHee 1%.

Bonbioe pazHooOpasue CymiecTBYIOMIMX Ha CErOJIHSIIHUN MOMEHT METOJIOB
JUCTAHIIMOHHOTO 30HAMPOBAHUS BBI3BIBAET HEOOXOAMMOCTh HMX KiacCU(UKaIIH,
KOTOpasi MO3BOJIUT BBIOPATh MPAaBUIIBHBIN MOAXO0 K PEIICHUIO 1I€JIeH UCCie10BaHus U
MOHATH OKUJIAEMbIN PE3YyJIbTAT OT UCIOIB3YEMOT0 METOA.

CymiecTByeT 1enblii HAOOpP MPU3HAKOB, MO KOTOPHIM BCE JAMCTAHIIMOHHBIE
METOJIbI MOTYT OBITh KJIACCU(PUIIUPOBAHBI 110 PA3TUYHBIM ITPU3HAKAM.

Mertoapl  OUCTAHIIMOHHOTO  30HAUPOBAHUSA  NOAPA3LCISAIOTCS MO
MECTOHAXOXKJACHUIO ChEMOUYHOM TIaT(GOPMBI: Ha3eMHBIE, a’po- U KOCMHUECKHE.
[locnenHue naBe TPYIIBI METOJOB MOTYT OBITh pa3ielieHbl B 3aBUCUMOCTH OT
XapakTepa JieTaTeJIbHBIX alllapaToB: METOAblI, HCIOJB3YIONUE OCECIUIOTHBIC
JieTaTeNbHbIC anmnaparsl (IPOHBI), CAMOJIETHI, a9POCTAThl, PAKETHI-30H/IbI, CTyTHUKH,
MUJIOTUPYEMbI€ KOPAOJIH, MEKIIJIAHETHBIE KOPAOJIM U CTAHIIUU.

Eme oauH mnpu3HaK pas3feieHus AUCTAaHIIMOHHBIX METOJOB - XapakTep
HCIIOJIb3YEMOU U perucTpupyeMoit. J[ucTaHIIMOHHBIE METOJIBI MOTYT OBITh TACCUBHBIC
(poTocheMKa, MHOTOCHEKTpAJIbHOE CKaHUpOBaHHWE, TepMorpadus) U aKTHUBHBIC
(panmapsr).

[To By McmOIB3yeMO# ammapaTypbl JTUCTAHIIMOHHBIE METOJBI NENSATCS Ha
BU3YyaJlIbHBIE, (OTOTPAPUIECKUE U IICKTPOHHBIE.

CucteMbl JUCTAaHIMOHHBIX METOJAOB MOTYT OBITh OpPHEHTHUPOBAHBI Ha
MOJIy4eHHE KOHEYHOTO MPOAYKTa B BUJE M300paKEHUsI, B YUCIOBOUM (opmMe, B BUJC

rpauKOB U PErUCTPOrPaMM.
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[11aH BBIOTHEHUS JIFOOBIX UCCIIEIOBAHUN C TIOMOIILIO MPUMEHEHHSI METO/IOB
JAUCTAHLIIMOHHOTO 30HIUPOBAHUS, OCHOBBIBACTCS Ha CIEAYIOIIUX TEXHOJOTUYECKUX
dTamax: TOJy4YeHHEe CHUMKA, Ha KOTOPOM 3a(pMKCHUpOBAaH OOBEKT HCCIICIOBAHMUS,
JanpHeHIIass paboTa CO CHUMKOM - €ro Aemu(pupoBanue, KOppeKus u 00padoTKa.
3aKJIFOUMTENBHBIM 3TAllOM HCCIICIOBAHMSI SIBIISCTCS TOCTPOCHHAsl, HA OCHOBAaHUU
CHUMKa KapTa ¢ pa3pabOTaHHBIM MPOTHO30M 33/IaHHOTO TMapaMeTpa.

BaXHpIM >7€MEHTOM HCCIEAOBAHUN BBICTYNAET OICHKA TOYHOCTH H
JOCTOBEPHOCTH TIOTYYEHHBIX PE3yTbTATOB C IPUMEHEHHUEM TUCTAHIIMOHHBIX METOIOB.
st Gomee nmeranbHOM WHGOPMANMK HEOOXOJUMO ONMHUPATHCA HE TONBKO Ha
uHpopmanuoo ¢ a’poPOTOCHMMKA, HO W Ha UHGPOPMAIUIO, MOJIYYCHHYIO
HEIMOCPEJICTBEHHO C MOMOIIBI0 HA3EMHBIX MOJIEBBIX MUCCIIEIOBAHUMN, arPOXUMUYECKUX
aHaJIM30B U T.1.

Hazemnbie wuccrnenoBaHusi HEOOXOAMMO CTPOUTH TakK, 4YTOOBI OOJErduThb
MOJIydYeHHUE M YTOUYHEHHE HH(OpMaIuU, JaBaeMON JHUCTAaHIMOHHBIMH METOJIAMU.
[TosToMy HaumboJiee ONTUMAIBHBIM CHOCOOOM HCIIOIB30BaHUS JUCTAHIIMOHHBIX
METO/IOB SIBJISIETCS OJHOBPEMEHHBIA COBMECTHBIM aHAJIW3 JaHHBIX HAa3eMHOTO
oOcieoBaHUsl C JUCTAHIIMOHHBIMU JTaHHBIMH - B JTOM CIydya€ OHH CTaHOBSTCA
HEO0OXOMMOM COCTABJISIONIEH MPoIIecca MOJCITUPOBAHUS U IPUHSATHUS PEIICHHIM.

BaxxHbIM ~ TPUHIMIIOM  JWCTAHIIMOHHOTO  30HJIUPOBAHUS  SIBISETCA
MHOTOKOMIIOHEHTHOCTD, peajnu3yeMasi B BUJE Pa3INIHBIX METOI0OB ChEMKH U aHAIN3a
JTaHHBIX.

Ha yHMKanhbHOCTH TOHOBBIX XapaKTEPUCTUK PA3IMIHBIX OOBEKTOB OCHOBAHBI
MHOTO30HAJIbHBIC CHUMKH.

Takue CHUMKHM TpEACTaBICHBI CEPHEH  30HANBHBIX  W300PAKECHMUIA,
pa3ianyaeMbie B COOTBETCTBHH C PA3UYMUSIMH CIIEKTPATHHON SIPKOCTH HCCIETYEMBIX
00BEKTOB CHhEMKH, pab0oTa € KOTOPHIMH OCHOBBIBACTCS Ha YyuéTe JIaHHBIX
0COOEHHOCTEH.

AHanu3upoBaTh OOJBIIOE KOJTUIECTBO CHEMOYHBIX 30H MYJIbTUCTICKTPATEHBIX
CHUMKOB HEYJJOOHO, TOATOMY Ha UX OCHOBE CO3/1al0TCSI MHJIEKCHbIE H300pakeHus, CO

CIICIraJIbHO BI:>I6paHHBIMI/I CIICKTPpaJIbHBIMU HWHACKCAMH, KOTOPLIC CHOCO6CTByIOT
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BBIJICJICHUIO  OMNPEJCICHHOTO0 TWUMa OOBEKTOB (MHIEKC BIAXHOCTH  IIOYB,
3aCHEKEHHOCTU  TEPPUTOPUHU, a TaKXKE  BETeTAllMOHHBbIE  MHIACKCHI IS
nemu(ppupoBaHrs CBOWCTB PACTUTEIBHOCTH U T.I1.).

JIMCTaHIIMOHHBIMU METOJAMHU PEIIAIOTCSI OCHOBHBIE 3aJayd, OJHUMH U3
KOTOPBIX SIBJISIFOTCSL:

1. VHBeHTapu3auusi W Yy4Ye€T 3E€MENbHBIX PECYPCOB UM IOYB, JAWUHAMUKHU
MMOYBCHHBIX CBOWCTB M BBISBICHHE OCOOCHHOCTEH MOYBEHHOTO TOKPOBA, KOTOPHIC
ONPENEIISIOT IJI0AOPOJAHE TIOYB;

2. OnpenesieHre UHTEHCUBHOCTU W HAIPABIICHHOCTH U3MEHEHUS MMOYBEHHBIX
CBOMCTB ¥ TOYBEHHOTO MOKPOBA MO/ BIUSIHUEM aHTPOIIOTCHHOMHATPY3KU;

3. IIporHo3upoBaHue U3MEHEHUSI CBOMCTB MOYBEHHOIO MOKPOBA, IOYBEHHBIX
CBOMCTB, Ha OCHOBE OJTOro pa3paboTKa PEKOMEHJAIMK [0 HampaBICHHOMY
PEryJIMPOBAHMIO IOYBEHHBIX MTPOLIECCOB.

[Ipn pemieHnH NEpBBIX [BYX 3aJa4 JAWCTAHUUOHHBIE METOJbl UIPAOT
OCHOBHYIO pOJib. BaxHONH OCOOEHHOCTBHIO TOYBEHHBIX KapT, COCTABIISIEMBIX IO
JAHHBIM JUCTAHIIMOHHBIX METOJOB, SBIISIETCS OTPAKEHUE HA HUX CTPYKTYpbI
MMOYBEHHOr0 TOKpoBa. Yem TouHEEe COCTaBlieHAa MOYBEHHAas KapTa C OTPaKCHUEM
CTPYKTYpPBI IOYUBEHHOT'O TIOKPOBA, TEM JIErde MPU MOBTOPHBIX ChbeMKax (PUKCUPOBATH
M3MEHEHHS], IPOUCXOASAIIUE C TOYBAMH.

TouHass mMOYBEHHasT KapTa, COCTABJCHHAs C TMPUBJICUYCHUEM JIAHHBIX
TV CTAHIIMOHHBIX METOJIOB, SIBJISIETCS OCHOBOM y4€Ta U HHBEHTApU3ALlMU TIOYB, a TAKKe
KOHTPOJISI 32 TMHAMHUKOW MOYBEHHBIX CBOMCTB.

[Ipy MHBEHTapu3alMu CBOWCTB TOYB, JUMHUTUPYIOIIUX TUIOJOPOJUE, BAXKHO
000CHOBATh BHIOOP ITUX CBOMCTB, METOJ] UX IUCTAHIIMOHHON TUArHOCTUKH U XapaKTep

MaTCpHraIoB, UCIIOJBb3YCMBIX, JJIA UCCICAOBAHMUS.
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AnHotaumsi. [lpencraBiieH maTepuanl MO MCHOJIB30BAHUIO OECIUIIOTHBIX
netatenbHbIX anmnaparoB (BIIJIA) B cenbckom xo3siicTBe. Exxeronno Bo3pacraroras
YUCJICHHOCTh HACEJICHUS TUIAHETHI MPUBENIA K MPOHUKHOBEHUIO BRICOKUX TEXHOJIOTHM
B CEJIbCKOE XO3SIMCTBO M CO3AHUIO TOYHOro 3emuienenusi. OQHUM U3 HaIlpaBICHUN
TOYHOTO 3emJieienus sBiseTcs ucnoiab3oBanue BITJIA, koTopsie MOTYT TPUMEHSITHCSA
1L PELICHUs CIEAYIOIMX 3a7ay:. HWHBEHTapu3alus CEeIbXO3YroAui, CO3daHuE
AJIIEKTPOHHBIX KapT TOJICH, OlleHKa oO0beMa paboT M KOHTPOJb WX BBITIOJHEHHUS,

OHCpaTHBHBIﬁ MOHHUTOPHUHT COCTOAHUA ITOCEBOB, OIICHKa BCXO0XECTU
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CEIbCKOXO3SIMCTBEHHBIX KYJBTYp, OXpaHa CEIbXO03yroAuii, o0paboTka IMOCEBOB
MEeCTUIIMAMU 111 00pBOBI C BPETHBIMU 00 BEKTaMHU.

KiroueBble cjioBa: OeCHMUIOTHBIC JIETATENbHBIE —allaparbl, TOYHOE
3emileieNiue, 3eMiieieue, MOHUTOpuHT, J1/13

Abstract. Material is presented on the use of unmanned aerial vehicles (UAVs)
in agriculture. The annually increasing population of the planet has led to the
penetration of high technologies into agriculture and the creation of precision
agriculture. One of the directions of precise agriculture is the use of UAVs, which can
be used to solve the following tasks: inventory of farmland, creation of electronic maps
of fields, assessment of the amount of work and control of their implementation,
operational monitoring of the condition of crops, assessment of the germination of
crops, protection of farmland, treatment of crops with pesticides to combat harmful
objects .

Keywords: unmanned aerial vehicles, precision farming, agriculture,

monitoring, remote sensing

Haunbomnee BaKHBIM UCTOYHUKOM JAHHBIX JIJIsl OTIEPATUBHOIO PEIICHUS 3a/1a4 B
0o0JTaCTH  CEJIbCKOTO  XO3fMCTBa  SBJISIIOTCA ~ METOABl  a’po(dOTOCHEMKH,
OCYIIECTBJISIEMbIE C TPUMEHEHHUEM OCECHWIOTHBIX JIeTaTeNIbHBIX ammapaToB. OHH
MO3BOJISIIOT TOJIy4aTh 0oJiee AETATM3UPOBAHHBIE CHHMKM 32 CUET pPAa3JIMYHbIX
MYJIbTUCIIEKTPAJIbHBIX KaMep, IMPOU3BOAS CBhEMKY B 3aJaHHOW 30HE CIIEKTpa, C
IIBETOBBIM KOHTPACTOM OOBEKTA U3yUYCHUSI- TOUBA, PACTEHUS U T.II.

B MupoBOM ombITe mpUMEHEHHs] OCCHMIOTHBIX JIETATEJIbHBIX aliapaTtoB B
arpapHOM CEKTOpE MepeoBOM cTpaHol sBiseTcs Anonus. 3a pyoekoM MOHUTOPHUHT
COCTOSIHUSI CEIbX03yTOJMi, MO OOJIbIIeH YacTH, OCYIIECTBISACTCS C MPUMEHEHHEM
OCCHIIOTHBIX JIETATEIIbHBIX aapaToB.

CymiectByeT OOJBIIOE MHOMXECTBO PA3IHMYHBIX OMPEACICHUN OECTHIOTHBIX
JeTaTeNbHbIX  ammapatoB. Ha  cerogHsmHuii MOMEHT, HauboJjiee TMOJIHBIM
ONPENEICHUEM CITYKUT cliienyroniee. Oetucos numer: «becnmIoTHBIN JeTaTeIbHbINI

arrIapar - 3TO JICTaTEIbHBIN arIapaTtr MHOIropa3oBOro Mjin yCJIOBHO-MHOI'OpasoBOI'o
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MCIIOJIb30BaHMs, HE UMEIOIIUN Ha OOPTY 3KUMNaxka (4eTOBEKa-MUI0TA) U CIIOCOOHBIIM
CaMOCTOSATENIbHO LIEJICHANIPABICHHO MEPEMEIIaTbCcsl B BO3AYXE ISl BBIITOJHEHHUS
pa3iauuHbIX (YHKUMH B ABTOHOMHOM peXuMe (C IOMOIIBI0 COOCTBEHHOM
VOPABJISIIONIEH MPOrpamMMbl) WA IOCPEACTBOM JMCTAHLMOHHOIO YIPaBJICHUS
(OCyIIECTBISIEMOTO YEIOBEKOM- OIEPAaTOPOM CO CTALMOHAPHOTO WM MOOWIIBHOTO
IyJbTa YIPABICHUSA)».

HcTtopust pa3BuTHs OECIUIOTHBIX JIETATEIbHBIX alllapaTOB YCIOBHO JEIUTCA
Ha YEThIPE dTala:

C 50-x rompoB XIX Beka - 10 Hauana XX Beka (pOPMUPOBATIICH TEOPETUIECKHE
OCHOBBI a3POJIUHAMUKH, POBOJAWIINCH SKCIEPUMEHTBI U IPEANPUHUMATIUCH MOIBITKH
CO3/1aHHUS NEPBBIX OECIMUIIOTHBIX JIETATEIbHbBIX aIapaToB.

C mHavama XX Beka 40 OkoH4YaHus Bropoir MupoBori BoliHbl
pazpabateiBasiich BIIJIA BoeHHOro Ha3zHaueHus, oOJianarmue HEOOIbIION
IIPOJIOJKUTEIILHOCTBIO TOJIETA.

JHo 60-x romoB XX Beka Hayajlachb paCIIMPATHCS KIACCU(PUKALMU
OECMUIIOTHBIX JIETATENbHBIX AINIApPaToOB MO 00JACTH X IPUMEHEHUSI.

C 60-x romoB XX Beka HA4ajJoCh MAacCOBOE MCHOJIb30BAHMS OECHHIOTHBIX
JIETATENbHBIX allllapaToB Ul PEIICHMS 3a1ad B IPAKIAHCKUX LENAX, POUCXOIUIO
JaJIbHENIIIee  yCOBEPILIEHCTBOBAHME  OECHMJIOTHBIX  JIETATENbHBIX  amlapaToB
(lemutsieBa, 2009).

Eme B 1980-x romax simoHCkue (epMepbl OTMETHIIM, YTO HCIOJIb30BAHUE
aBUallMd HE NPHUHOCUT TPeOyeMbIX pe3yJbTaTOB MO HCCIEIOBAHMIO MOJEH, 4acTo
OCJIOXKHSIETCS pelibe()OM MECTHOCTU U TIOTOJAHBIMU YCIIOBUSIMHU.

Bckope, OecnuioTHBIE JIeTaTENbHbIE anmaparbl HCHBITAIA TEXHUYECKHI
nmpopblB B 90-X romax. Ammaparel NpeTeprend H3MEHEHUS B pa3Mepax- OHU
YMEHBIINWINCh, a (YHKIMOHAJIBHOCTh CTajla BBIIE. OCCHMIOTHBIE JIETAaTEJIbHbIC
anmnaparsl CTaJIl HCIOJIb30BATHCS ISl HYK]I CEIBCKOTO XO35MCTBA.

B wnactosiee Bpems, OeCUIOTHBIE JIETATENbHBIE AaNMapaThl MPOJOJIKAIOT

YCOBCPIICHCTBOBATHCA IJIA PA3JIMYHBIX o0acTell )KM3HHU YeJIoBEKa.
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Ha ceromusiauii MOMEHT, O€CITUIIOTHBIE JIETaTEIbHbBIE aNlapaThl OCHAIICHBI
¢dboTo 1 BUIE0 060PYIOBAaHUEM BBHICOKOTO pa3pelieHus, UH(ppakpacCHbIMU KaMepamu U
IU(PPOBBIM KaHAJIOM pajuorepenadyd. IT0 0co00 aKTyaldbHO Jii IOTOJHO-
KIMMaTtudeckunx ycnoBuid Poccun. Takoe 00opymoBanme mMo3BOJISET TPOBOIUTE O0JIET
TEPPUTOPUHU HE TOJIBKO JHEM, HO U B TEMHOE BPEMS CYTOK, a TaK)KE€ IPU YCIOBHSX
JOXJs1, TyYMaHa WM CHEra, 4To CYIIECTBEHHO 3aTpyAHsSET OOCIIeIOBaHUE MOJEi
OPYTUMHU METOJIAMH.

JlJis BBINIOJHEHMSI CIIEUANbHBIX 3a/1ad, B YaCTHOCTH Uil a3po(OTOCHEMKH,
BITJIA nomkeH paccMaTpuBaThCA B COBOKYITHOCTH € €T0 anmnapaTypHbIM OCHAIICHUEM,
JUIS1 4YeTO BBEJCH TePMUH OecniuiioTHas aBuanmonHas cucteMa (BAC).

[Io MHEHHIO CHEUUANIUCTOB MEXIYHAPOJHON acconuanuu OeCHMIOTHBIX
cucteM, (UVS International), GecnuioTHbIe JieTaTelnbHbIE anmapaTbl MPOU3BOISAT
0oJjiee yeM B MATHIIECATU CTPaHAX MUPa, KOHKYPHUPYs APYT C IPYTOM.

K uncny Hambonee KpymHBIX pa3paOOTUYMKOB OECHUIIOTHBIC JIETATENIbHBIE
annapatsl oTHocaTcs CIUA, I'epmanust, Kanaga u BennkoOpuranus.

Poccuiickuil ppIHOK IpOHOB AOCTATOYHO Pa3HOOOPA3eH U HACUUTHIBAET OoJiee
IATUAECATH €AUHULl OTEUYECTBEHHBIX NMPOU3BOAUTENEH. Moenu, npeIHa3HauYeHHbIE
JUI1 TIOJIETOB Ha HEOOJIBIIMX BBICOTaX, MOCTOSIHHO Pa3BUBAIOTCS, OTBEYas HOBBIM
TpeboBaHMsAM B pa3HbIX oOnacTax Hayku (Kyk, 2014).

Ha ceronHsamHuii MOMEHT HE CYIIECTBYET OOIIENPUHSATON KiIacCH(PUKALUU
OECNUIIOTHBIX JIeTaTeIbHBIX annaparoB. [lo MHeHHIO OOJIBIIMHCTBA KCIEPTOB, OHU
JENATCA 10 B3JIETHOM Macce anmnapara v €ro JaalbHOCTH JEHCTBHS.

st a3podoTOCHEMKH MECTHOCTH, OCCIMIIOTHBIE JIETaTeNIbHbIC anmapaThl MO
TUMYy KOHCTpyKIuu Aenstcs Ha BIIJIA camonérHoro u BepTojieTHOro Thna (B TOM
quciae MyJdbTUKONTEphl). Hanbombiiee pacnpocTpaHeHHE U TO YHUCIY Mojelen
MOJTy4rJIM OECIUIIOTHBIE JIeTaTeIbHbIE annapaThl CAaMOJIETHOTO THIIA.

[Io Tuny ynpaBnenus, bBIIJIA pemarcs Ha  aBTOMaTUYECKUE U
MTOJTyaBTOMAaTUYECHUKHE.

BIIJIA 3amyckaercs Bpy4HYIO, B3JIETAET U CAIUTCA B ABTOMATHYECKOM PEKUME

(Ha aBTOMUJIOTE) MO 3arPY>KEHHOMY MapIIpyTy.
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Camorner, mpoisietasg o 3apaHee crulaHupoBaHHomMy B [MIC mapuipyrty,
BBITIOJTHSET TU(PPOBYIO CHEMKY MECTHOCTU. Pe3yIbTaTOM ChEMKH SIBIISIIOTCS CHUMKH
BBICOKOT'O pa3pelieHus Ha 3alporpaMMHUpPOBaHHBIX Toukax 1o GPS koopnuHatam.
[Tocne monera BITJIA npuzemisieTcs B Ty ke TOUYKY, OTKY/1a OH B3JIETE.

JI1st KaX/10ro CHUMKA MOJTydaeTcs MOJHbIA Habop 1udpoBoit nuHpopmanuu -
reorpauyecKkue KOOPJAMHATHI LEHTPAIbHOW TOYKA CHHMMKA, BBHICOTA CHEMKH, YTOJ
SKCIIOHUPOBAHUS WM TMOJIHBIA HA0Op TENEeMETPUUYECKUX JIaHHBIX JUIsl TepeHoca u
ucnoisibzoBanus B oouienpunsaTeix [ MC cucremax. Takum oOpa3om, Bce Gotorpaduu
SBJISIFOTCSL TEONPUBA3AHHBIMU U X MOHO CHIUTH B OJUH OOJBIION OpTOQOTOIIaH
TOJISL.

B nensx a’podoTocheMku, IS HYXJ CEIbCKOTO XO3SIMCTBA, B OCHOBHOM,
HCTIONB3YIOTCSA MUKPO- U MUHU-BITJIA (110 5 kr) 6mmkHero panuyca nevictsus (10 40
KM), a TaK)Ke JIeTKue OeCIUIIOTHBIE JIeTaTeNIbHbIE anmnaparthl (0T 5 KI') Majioro paauyca
nevictBus (10 120 km).

[IpumeneHue Takux OECHUIOTHBIX JIETATENIbHBIX aMlapaToB IO3BOJISET
MoJIy4aTh a3po(OTOCHUMKHU C BBHICOKUM Pa3pelICHUEM, MMO3BOJISIONIMX MTPOU3BOAUTD
00pabOTKy TMOJYYEHHBIX PE3yJbTaTOB C  HUCIOJIL30BAaHUEM  IPOTPAMMHOTO
oOecrieueHus JIs 1eNiel JaabHEHIINX UCCIIeI0BaHMM.

BIIJTA moxeT nenatb CHUMKHM MNpH IUIAHOBOW ChEeMKE (Kamepa HarpaBlieHa
BEPTUKAJILHO BHH3 TIOJ MPSIMBIM YTJIOM K MOBEPXHOCTU MOYBHI) U MEPCHEKTUBHOM
(kaMepa HampaBJIeHA O] YIJIOM K TOPU30HTY).

Ha cHuMKax, BBITTOJTHEHHBIX B pe3yJibTaTe IMJIAHOBOW CHEMKH, U300paxKeHUe
MPEJCTABICHO B OPTOTOHAJIBLHON MPOEKIUMU, YTO TMO3BOJSET OMNPEACIUTh JIUIIb
pacmoiokeHrue 0ObEKTOB JIPYT OTHOCUTENBHO JIPyTa Ha IIIOCKOCTH, HE YUYUTHIBAs UX
BBICOT.

CHHUMOK, TOJy4YeHHBIM B pe3yJibTaTe MEePCHEKTUBHOW (0030pHOM) CHEMKH,
MIPE/ICTABJIICH B aKCOHOMETPUUYECKOW MPOCKIIUHU, YTO TO3BOJISIET CYIUTh O (opMax,
BBICOTax U 00beMax HCCieayeMbIX 00beKTOB. [lepciekTUBHAS CheMKa, COCTOSIIAS U3
CEpUU CHUMKOB, IPU ITIOBOPOTE KaMePbl BOKPYT BEPTUKAIBHOM OCH, TO3BOJISAET J€NaTh

MaHOPAMHbIE U300PAKEHHUS.
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Bo Bpemsi Takoil Cb€MKH, NpU OINPEAECICHHBIX YIJIAX KaMepbl, HA CHUMKE
MOXXET OBITh  OTpPaXEHbl JIMHUA TOPHU30HTA, MO3BOJIAIOIIAS  OINpPENETUThH
B3aMMOPACIIOJIOKEHUE UHTEPECYIONINX OOBEKTOB, a TaKXKE MX MECTOIOJIOKEHUE B
nauamadre.

[TepcnekTuBHas cbeMka umeeT ¢ BIIJIA mpeunmymiecTBa, Tak Kak 3Ta ChbEMKa
HEBO3MOKHA JJIsI aBUALIMKM U CITyTHUKOB.

[To muenuto BopoObeBoii: «CymiecTByeT Tpu Buga oOpaOOTKM JaHHBIX:
adbpunHOE mnpeoOpazoBaHHe KAIPOB HJsi CO3JaHUS OPTO(POTOCXEMBI PABHUHHBIX
TEPpUTOpUH, TONHOE  OpTOTpaHCHOpMHpOBAaHME  KAAPOB  JUISI  CO3JAHUS
OpTO(HOTOCXEMBI TEPPUTOPUI Cc BBIPAKEHHBIM penbedom, ITOJTHOE
OpTOTpaHC(POPMUPOBAHUE KAAPOB ISl CO3AaHMUSI OpPTOPOTOIUIAHA C BBIIOJHEHHEM
reoJIe3N4eCcKuX TpeOOBaHU O MacIITady».

Yacrto caumku ¢ BITJIA o6pabarpiBatoTcs mpocThiMH MeTogaMu (adduHHOE
npeoOpa3oBaHre CHUMKOB Ha IUIOCKOCTh). B pe3ynbrare, moiayyaroTcss n300paxeHus,
KOTOPbIE€ MOTYT COJIEpP>KaTh pa3pbIBbl KOHTYPOB Ha CThIKaX COCEAHUX CHUMKOB.

YcTpaHeHue 3TUX UCKaXXEHUU Ui KapTorpaduueckoro (Tonorpaguueckoro)
oOecrieyeHUs1 BBITIOIHSAEMBIX pabOT, B TOM uucie B KadecTBe ocHOBbI [MC
OCYIIECTBIISIETCS. B MPOLECCe TPAaHCHOPMHUPOBAHUS C TIOMOIIbIO CIELHUATbHBIX
IIporpamm.

Ucnonb3zoBanue BIIJIA Ha HeOOJbIMX MO NPOTSKEHHOCTH IUIOMIANSX B
KayecTBE a’pOChEMOUYHOM MIaThopMbl HMeEeT OONbIINE MEePCHEKTUBBI, SBISSICH
OMEpPAaTUBHBIM U YKOHOMUYHBIM BAPUAHTOM.

Haunbie ¢ BITJIA mo3BOJIAIOT MOJyd4aTh KayeCTBEHHBbIE KapTorpaduueckue
MaTepuasbl (IPOCTPAHCTBEHHBIE TAHHBIE) MIPHU YCIOBUAX COOTIOACHHS HEOOXOANMBIX
TpeOOBaHMs K ChEMOYHOW anmmaparype, KoTopas JoJKHa ObITh MPEACTABICHA B BUJE
ABTOMATUYECKON OTKaIMOpoBaHHOW 1HU(PpOBOH ¢doTOKamMepsl, B TOM 4YHUCIE W
uH(ppaKpacHON Kamepbl, HMETh Xopomiee (OKYCHOE pacCTOSHUE U BBICOKOE
paspeuieHue.

Haubonee mmpokoe pacnpocTpaHEHHE MNOJYYMIM OTEYECTBEHHBIE MOJIEIH

OeCIMIOTHBIX JCTAaTCIbHBIX arraparTtosB, ITO3BOJIAIOIINX IIPONU3BOAUTDH
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aspodorochbemky: Jlo3zop-50, ITltepo-E4 u ZALA 421-®. Onum xopomio cebs
3apEKOMEHIOBAIM W TPHUMEHSIOTCS Ha TMPAKTUKE, OTBEYAs BBINICTIEPCUUCICHHBIM
TpeOOBaHUSAM, UMEs HEOCTIOPHUMOE MPEUMYIIECTBO B OINEPATUBHOM TEXHUYECKOM

CCPBUCC U UCITOJIB30BAHUM.
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AnHoTamusi. OnbIT 3apyO€KHBIX CTpPaH MOKAa3bIBAET 3HAYUTEIBHBIN POCT
ITPOU3BOIUTEIILHOCTH B YaCTH OLICHKHU COCTOSIHUSA, IIPOrHO3UPOBAHMS U OIIPEAECICHUS
HaIlpaBJICHUN PA3BUTHS CEJIBCKOIO XO3AMCTBA M OpraHU3alluy PalMOHAIBHOTO
WCIIOJB30BaHUs 3€MeEJb CEIIbCKOXO35MCTBEHHOIO Ha3HayeHus. B COBpeMEHHBIX
YCIOBUSIX HMHTEHCU(UKAIMU CETbCKOXO3IMCTBEHHOTO TMPOU3BOACTBA Mpobiema

OCBOCHHs HCHCIIOJIB3YCMBIX 3€MCJIb WM HX BOBJICHCHHC B CEJIbCKOXO03SMCTBEHHBIN
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obopor crour octpo. OgHUM W3  HAMpPaBIEHWW  MPOCTPAHCTBEHHOTO
WH()OPMAITMOHHOTO  O0ECIIEUEHUs  CEIIbCKOTO  XO35HCTBA  CIIEAYyEeT CUHTATh
a’podoTorpaMMeTpUIecKoe 00CIeoBaHUE MECTHOCTH ¢ mnpumeHeHueMm bBIIJIA.
['maBHBIC TIpEUMYINECTBA JAHHOTO METOZA SBJSIOTCS: MPOCTOTA B MCIOJIb30BaHUH,
MOOWJIFHOCTD, MaJIOTa0apUTHOCTH o0opymoBaHus, MU3HOCOYCTOHYHBOCTD,
MaKCHMajbHas TOYHOCTh B TMOJYYaeMbBIX pe3ysbTaTaX, BBICOKAas CKOPOCTh
o0cnea0BaHusl MECTHOCTH, pa3HOOOpasue GopM, NOJTyYEHHBIX TaHHbIX.

KiroueBble cjioBa: OeCHMUIOTHBIC JIETATENbHBIE —alMaparbl, TOYHOE
3emuleieNiue, 3eMiiesieue, MOHUTOpuHT, J1/13

Abstract. The experience of foreign countries shows a significant increase in
productivity in terms of assessing the condition, forecasting and determining directions
for the development of agriculture and organizing the rational use of agricultural land.
In modern conditions of intensification of agricultural production, the problem of
developing unused lands and their involvement in agricultural circulation is acute. One
of the areas of spatial information support for agriculture should be considered an aerial
photogrammetric survey of the area using UAVs. The main advantages of this method
are: ease of use, mobility, small-sized equipment, wear resistance, maximum accuracy
in the results obtained, high speed of area survey, variety of forms of data obtained.

Keywords: unmanned aerial vehicles, precision farming, agriculture,

monitoring, remote sensing

JIns  MOHHUTOpPMHIa COCTOSIHHSI IIOCEBOB B CEIIbCKOM  XO3SMCTBE
JUCTAHIIMOHHBIMH METOJIaMH C BBICOKMMH TIOKA3aTENsIMU KayecTBa HEOOXOIUMBI
HCIIOJIb30BaTh MHOTOCIEKTPAJIbHBIE KaHAJIbl W JAHHBIE CO CHUMKA, C XOpPOLIUM
ITPOCTPAHCTBEHHBIM Pa3pEIICHUEM, TTOTYUYEHHBIE 3 BET€TAllMOHHBIN ITEPUO/.

JlanHble JIMCTAHIMOHHOTO 30HAMPOBAHMSI CO CIIyTHHKa He 00JagatoT
JNOCTATOYHBIMM ~ IIPOCTPAHCTBEHHBIM W BPEMEHHBIM  Pa3pelICHUsAMHU IS
OUCTAaHIIMOHHOTO MOHHUTOPUHTA COCTOSIHMSI CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp C
BBICOKMMH II0Ka3aTeJIIMU KadyeCTBA, MOITOMY OCHOBY MOHMTOPHUHIA COCTABJIAET

HCITOJIb30BaHKE OECITMIIOTHBIX JICTaTEIILHBIX aIrmapaToB.
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MynpTHCHIEKTpaibHas a’poPOTOChEMKA C HCIOIb30BAHHEM OECHUIOTHBIX
JeTaTeNbHBIX  alllapaToB  HeoOXoAMMa JJId  CO3JaHMs  KapT MoJed |
TEeKCTYpUpOBaHHBIX 3D-Mo/eseit MECTHOCTH B reorpaduyecKux KOOpAuHaATaX.

C momo1bi0 NPUMEHEHUS TAKOH TEXHOJIOTUH, BO3MOKHO U3MEPSTH IIOIA/IH,
YKJIOHBI U OOBEMBI, & TMOJYyYECHHbIE KapThl BEr€TAIIMOHHBIX WHIEKCOB, MO3BOJIIIOT
JIaBaTh OLIEHKY Pa3BUTHUA KYJIbTYP U CO3AaHUs KapT AU(dHepeHIIMPOBAHHOTO BHECCHMUSI
YIOOPECHHIA.

[IpuMeHEeHMEe [JaHHOW TEXHOJOTMH BENET K COKpAIIEHUIO 3aTrpar U
YBEJIIMYEHUIO YPOKANHOCTH.

OOBEKTUBHBIM HCTOYHUKOM CEIIbCKOXO3SMCTBEHHON CTaTUCTUKHU CIIyXaT
CHUMKHM C OECHHJIOTHBIX JIETaTEeNIbHBIX amMapaTroB, Ha KOTOPBIX HW3MEHEHHE
CIIEKTPAJIBHOW SIPKOCTH PACTUTEIBHOCTH B TEUYEHHE BETETAMOHHOTO IMEpUoAa C
Y4ETOM CEIIbCKOXO35MCTBEHHOT O KAJIEH1aps UIsl Pa3HbIX KYJIbTYP, IO3BOJISAET 110 TOHY
M300paXeHUsI OISl CYAUTh 00 arpOTEXHUYECKOM COCTOSIHUU U COCTaBE IIOCEBOB.

Ornpenenenne miomanen, 3aHAThIX CEIbCKOX035MCTBEHHBIMU KYJIbTYPaMH, a
TaKXXe OLEHKA UX Pa3BUTHUA, C YYETOM METEOPOJIOTHUECKUX YCIOBUH OIPEHEISAIOT
BO3MOKHOCThH MCHOJIb30BaHUs OECIMIIOTHBIX JIETATEIbHBIX aIapaToB JJIs IPOrHO3a
YPOKaUHOCTH.

CocTostHME 03MMBIX KYJIBTYp MOCIE MEPE3UMOBKH MOKET OLIEHMBATBHCS I10
Pa3IMYMIO B LIBETE 3/I0POBBIX M MOTUOIIMX PACTEHUIA.

CocTosiHuE 03UMBIX U SIPOBBIX KYJBTYp A0 YOOPKH ypo’kas OLEHUBAETCs Ha
OCHOBE y4eTa CTEIEHU NTOKPHIBAEMOCTH NIOYBBI BCXOJAMHU, & TAKKE PABHOMEPHOCTHIO
ux pacrpenenenusa. [lo cauMkam BeicOkoro paspemenuss ¢ BIIJIA BemonHseTcs
OLICHKY COCTOSIHMS IIOCEBOB - MX OJHOPOJHOCTH WM ISATHUCTOCTH, CBSI3aHHOMN
CBETPOBBIM IOJIETAHUEM, BBIMOKAHUEM, BBIMEP3aHUEM U T.II.

B HUUM Arpodusuku momydeH MOJIOKHUTEIbHBIA OMBIT MO MPUMEHEHHUIO
OCCIWIOTHBIX JIETATENBHBIX AamapaToB Uil JHUCTAHIIMOHHOTO MOHHUTOPHHTA

3aCOPEHHOCTH IIOCEBOB APOBOU IIIECHULIBI.
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[Tocne ananM3a MOMYyYEHHBIX CHUMKOB, Ha MPOTSHKEHUH BCEro MepHoaa
BETETAIlM SPOBOM TIICHUIBI OBUTA BBISBICHBI BO3MOXKHOCTH  OTPEACIICHHUS
MeJIKOMacIITaOHON 3aCOPEHHOCTH TTOCEBOB.

bouin ompoOoBaHbl JABa METOAMYECKUX IMOAXOJA JJS JAUCTAHIIMOHHOTO
oTpeJeIeHHs] 3aCOPEHHOCTH MMOCEBOB MpU JeU(GPOBAHUN CHUMKA- aBTOMAaTUYECKasl,
JUIs KOTOpPOM HE H3BECTHBI IMapaMeTphbl 3aCOPEHHOCTU (TyCTOTa, BHIBI COPHBIX
pacTeHMid W T.N.) M JSTAJOHHas KiaccuuKaius, mapameTpbl 3aCOPEHHOCTH IS
KOTOpOH 3apaHee U3BECTHBHI.

Jnis Toro, 4ToOBl OTIMYUTH COPHYIO PACTUTEIBHOCTh OT KYJIbTYPHOH,
HEOOXOJAMMO  YYUTBIBAaTh HWHIAWUBUIYAJTbHBIE  CIIEKTPAIbHBIC  XapAKTEPHUCTHUKH
pacTeHUN.

Pa3nokeHre mBeTa CHUMKA IMOJSI HA KaHAJIbl MOKAa3ajo, YTO Y KyJIbTYypHBIX
pacTeHul B OTIMYME OT COPHBIX OOJIbIIIas BEIMYMHA IPUXOAUIIACh HA green, 3aTeM Ha
blue u red- kaHanbl. ¥ COpHBIX pacTEHUH MO 3HAYCHHUIO HA TIEPBOM MECTE HAXOUJICS
green, Ha BTOPOM - red, Ha TpeTheM - blue.

OTuUM U 00bsICHSIETCS (DOH CBETII0-3€JIEHOTO 1IBETa HAa 3aCOPEHHBIX YYacTKax B
MOCeBax SPOBOH MIIEHHUIIBI, BU3YaTbHO OTMEUEHHBIX Ha a9pPO()OTOCHUMKAX.

Oanum u3 HauboJiee BaXKHBIX DJIEMEHTOB TOYHOTO 3EMIICNIETUS SIBISIETCS
muddepennimpoBanHoe BHeceHue yaoOpeHuil. JuddepeHimpoBanHoe BHECEHHE
ynoOpeHu, B 3aBUCUMOCTHU OT MECTPOTHI TOUYBEHHOTO TIOIOPOAMSI, TO3BOJISIET OoJiee
paloHaIbHO M 3KOHOMHO pPAacxoJ0oBaTh yAOOpeHus 0e3 morepb ypoxkas U 0e3
CHIDKEHHS €ro KayecTBa.

KapTsl BeretanimoHHOTO WHAEKCA MCIONB3YIOTCS KaK MCXOAHBIE JTaHHBIC MPH
OTpeeICHUH OJHOPOIHBIX 30H IO IUIOJOPOUIO MOYBKI. Eciu ¢ 3TUM MpUMEHSTH €
arpoOXMMHUYECKHUI aHAIN3 MOYB, TO MOJyUYEHHBIC TAHHBIE MOTYT TIO3BOJIUTH CO3/1aBaTh
npeanucanus s qudGepeHnnpoBaHHOTO BHECEHUS MUHEPATbHBIX YI00PECHHIA.

CpeMka B BUIMMOM U OJvKHEM HHGPpPAKpaCHOM JgUana3oHax IMOMOTaeT
OTIPEACTUTh MOTPEOHOCTh CENHCKOXO3SHUCTBEHHBIX KYJIBTYP B MOJKOPMKE B TIEPHOJ

BCrcTally, CYNICCTBCHHO COKpPAIIasaA paCcxXodbl HA YI[O6peHI/I$I.
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Buauane mpousBoautcsi 00pab0oTKa CHUMKOB, TJI€ BBIIEISIOTCS OJXHOPOIHBIC
YYaCTKH, 3aTEM B PE3YJIbTATE HA3EMHBIX HMCCIIECOBAHUSAX BU3YyaJbHO OLICHUBAETCS
pealbHOE COCTOSIHME TMOCEBOB. TOJIBKO TMOCJHE MOJYyYEHUS JTUCTAHIMOHHBIX U
OJTHOBPEMEHHBIX HA3€MHBIX JaHHBIX CO3JAIOTCSA KapThl sl AuddEepeHITnPOBAHHOTO
BHECEHHUS yI0OpEHUM.

KoppektupoBarh 103y BHECEHHs] yAOOpeHH MOXHO B pexume online u
offline. B pexxume offline ynoOpeHust BHOCSTCSI HA OCHOBE paHee COCTaBJICHHBIX KapT,
a B peXuMe peajqbHoro BpeMenu (online) yanoOpeHust BHOCST, OMUPAsCh Ha BEIUUHUHY
HAKOIUIeHUs1 Omomacchl pacteHuil. CaMblii paclpOCTPaHEHHBIM CIMOCO0 OIEHKH
U3MepeHust OnoMacchl pacTeHui sBigercs najaekc NDVIL

Teppurtopus noaeBoit onbITHOU cTaHIu PITAY-MCXA um. K. A. Tumupsizera
peryisapHo obcnenyercs ¢ nomoisio BITJIA. DTo no3BossieT NpoBOIUTh YTOUHEHHUE
TpaHUl U IUIOAAEH MOJEH ISl ONBITHBIX MOCEBOB, 3alUIAHUPOBAHHBIX HA HOBBIU
CE30H.

B panneBecennuii nepuon, B Llentpe Tounoro 3emnenenuss PIAY-MCXA
uMmenu K.A. TumwupsizeBa mpou3BOAWIACH a’PO(OTOCHEMKA, KOTOpas IO3BOJIUIIA
OIICHUTh TIEPE3UMOBKY TMOCEBOB O3MMOM MIICHUIbI, C BBISIBJICHHBIMH 30HAMH,
MO/IBEP>KEHHBIMU JICHCTBUIO PO3UU U COKPATHUTH 3aTPAThl HA 00BE3]T TEPPUTOPHH.

brnaromapss chemku ¢ BuguMbiM - auanazoHoM (RGB) u  OmmkxHuM
nH(ppakpacHbiM auanazoHoM (NIR) BbIsBHIaCH HEOJHOPOAHOCTD MOJS, CBS3AHHAS C
Pa3JIMYHBIM COJIEPKAHHEM OPraHUYECKOTO BEIIECTBA U BIIAJKHOCTHIO B IAXOTHOM CJI0€
MTOYBHI.

bnaronapss TakoMy NpPUMEHEHHIO OECHWJIOTHBIX JIETaTENbHBIX amnmnaparos,
MOKHO BBITIOJIHUTH MOHUTOPHUHT MO KauyeCTBY 350J1€BOI 00paOOTKU MOYBHI, a TAKXKE
€€ MOJHOLEHHOTO KOHTPOJIS, C BBIABICHUEM 30H MPOSBIEHUS IUIOCKOCTHOW 3PO3UU
MTOYBHI.

C npumeHeHrneM OECIMJIOTHOTO JIETATEIBHOTO ammapara, MPOU3BOIAIIUM
ChEMKY C MOMOIIBI0 (POTOKaMephI B OJIMKHEM MH(PPAKpACHOM CIIEKTpe, HAOII0AaeTCs
MIPOCTPAHCTBEHHOE pACHPEAEICHUE BereTalnOHHOro uHAekca NDVI, koropoe c

BBICOKOM  CTEIEHBIO coBragact C PpeE3yjibTaTaMM HA3CMHOI0 CKaHHUPOBAHHA
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ontuyeckuM aaruyukoM GreenSeeker® RT200. DTo mo3BoJIsSET UCHOIB30BATH CHEMKY
c OECHMJIOTHOrO JIETAaTEeNLHOTO ammapara B KauyeCcTBE ajlbTEpHATHMBHOIO BapuaHTa
o0ceI0BaHUs ONITUYECKUMH HA3€MHBIMU JATYUKAMU.

B ycinoBusAX mecTpoThl NOYBEHHOIO IUIOAOPOAMS Ha JIEPHOBO-TIOA30JMCTBIX
[OYBaxX Ba)XHOE 3HAUYEHHE IMPHOOpPETAaeT OLEHKa OMOMAacChl MOCEBAa KyJIbTYpPbI IO
unaekcy NDVI Bo Bpems Bereranuu, T.K. 3TO IOMOTaeT ONTUMHU3UPOBATH 03Bl
a30THBIX TIOJKOPMOK, YTO OKa3bIBa€T OJAaroTBOPHOE BIHMSHUE HA MPOTYKTUBHOCTDH

ITOCCBOB U YCTOﬁqHBOCTB IMMICHUIIBI K 3a00JICBaHMSIM.
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AnHoramusi. [{ns  pa3paboTku  ypaBHEHHMI TMPOTHO3a  YpPOXKAMHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp B MaciiTade OTAEIBbHOTO XO35HCTBa HEOOXOAMMO
MPOBOJIUTh TOATAIIHBIE CHEKTPOMETPUUECKHUE HU3MEPEHUS HA MOJISIX C OCHOBHBIMHU
CEJIbCKOXO03SIMICTBEHHBIMU KYJIbTYpaMHU. Pa3zpaboTtka KapTUPOBaHUS
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP Ha OCHOBE JUCTAaHIIMOHHOTO 30HIMPOBAHMUS, BaXKHA
KaK BO3MOXKHOCTh pPaCIIMpPEHUs] MaciiTaba MOHHTOPHHTA COCTOSHHS TIOCEBOB C

OTAEIBHOIO XO35KCTBA J10 LEJIOr0 panoHa.
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KiroueBble cjioBa: OCCNUIOTHBIE JIETATENbHBIE ammaparbl, TOYHOE
3emuleieNiue, 3eMiiesieue, MOHUTOpuHT, J1/13

Abstract. To develop equations for predicting crop yields on the scale of an
individual farm, it is necessary to carry out step-by-step spectrometric measurements
in fields with the main crops. The development of crop mapping based on remote
sensing 1s important as an opportunity to expand the scale of monitoring the condition
of crops from an individual farm to an entire region.

Keywords: unmanned aerial vehicles, precision farming, agriculture,

monitoring, remote sensing

Bo MHorux paborax paccMaTpuUBaeTCs BOZMOXXHOCTh MCIOJIb30BaHUS JaHHBIX
JTVACTAaHIIMOHHOTO 30HIUPOBAHUS ISl BBISIBIICHUS 3aBUCUMOCTH YPOXKAWUHOCTH KYJIBTYP
OT HOPMaJIM30BaHHOTO BereTanoHHoro wuHaekca (NDVI), ¢ wucnonp3oBanuem
PETPECCUOHHBIX MO/JICJIEH.

Hab6mronaetcs perpeccuoHHas 3aBUCHUMOCTh YPOKaHHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KynbTyp W naaHHbiX J133. HawuOonpmuii xoadduirent
KOppEeJIMA B 3TOM HCCaeqoBaHUU cocTaBisaeT (0,71, MOJydeHHBI B pE3yJbTATE
KOPPEISLMOHHOIO aHaIu3a MEXIY YpPOXKAWHOCTBIO 3€PHOBBIX KYJIBTYP, KOPMOBBIX
KYJbTYpP U CPEIHUM 3HAUCHUEM.

Jng  AUMCTaHIMOHHOU OIIEHKM  BETCTAllMOHHBIX  MHJIEKCOB Ha
CEJIbCKOXO3SICTBEHHBIX YTObSAX, MOTYT OBITh HCIIOJB30BaHbI a3pO(POTOCHUMKH C
BITJIA.

Kapra BereTalMOHHBIX MHIEKCOB, OCHOBAHHBIE HA 3TUX CHUMKAX SIBIISETCS
MCTOYHUKOM OIEPATUBHON M aKTyaJllbHOM WH(GOpPMAIMKM O COCTOSHHMM MOCeBOB. [1o
TaKkuM JaHHBIM O€3 TpyJa MOXKHO OOHApY>XUTh YYaCTKH, PACTUTEIIBHOCTh KOTOPBIX
YIHETEHA.

AspodoTocheMKa ¢ UCTIOIB30BAHUEM KaMep, MO3BOJISIONIMMHE JIeTIaTh CHUMKH
B BuaumMoMm (RGB) u Ommwxuem wundpakpacHom (NIR) nuanazonax, mo3BOJSET
pacCUMTHIBATh BET€TAlIMOHHBIE UHAEKCHI, JIJISl OLIEHKW KOJIMYECTBEHHBIX MOKa3aTenen

COCTOSIHUS PACTCHUN:
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o OtnocutenbHbiit (RVI),

o HopwmanuzoBannsiii pazHocTHbIN (NDVI)
o VYcosepiienctoBanubiii (EVI),

o Wudpaxpacusriii (IPVI),

o Paznoctusiit (DVI),

o [lepnenaukynsapusiil (PVI),

[TouBennsiit BU (SAVI)

DT W MHOTHE Jpyrue BEreTallMOHHbIC WHICKCHI MOJY4YalOT HUCXOMAS U3
UCXOJIHOM 11eJTh U 00BEKTa UCCIIeTOBAHUS.

Pa3ubie  BUIBI KyJABTYp W 3HAUYEHUS  BEreTAllMOHHBIX  HMHJCKCOB,
COOTBETCTBYIOIIME UM, UMEIOT PAa3HYIO CE30HHYIO PUTMUKY.

COOTBETCTBEHHO, KapTHUPOBAHUE PA3JIUYHBIX BUIOB CEIbCKOXO3SIMCTBEHHBIX
KyJIbTYp TIPOBOJATCS C TIOMONIBIO BBIYMCICHUS PA3HOBPEMEHHBIX 3HAYEHUM
BETETAIMOHHBIX UHCKCOB, COTJIACHO UX (DEHOJIOTHYECKOMY KaJIeH 1apIo.

Hanbonee M3BECTHBIM U PACIPOCTPAHEHHBIM HHAEKCOM ISl KaueCTBEHHOMU
OLICHKM COCTOSIHUA pacTUTENbHOCTH sBisieTcss NDVI, mo3Bossmomei ¢ BBICOKOU
TOYHOCTBIO POTHO3UPOBATh YPOKANHOCTh CEIbCKOXO035IMCTBEHHBIX KYJIBTYD.

«NDVI  (NormalizedDifferenceVegetationlndex) - HopManu30BaHHBIN
OTHOCHUTEJIbHBIM MHIEKC PACTUTEIBHOCTU - MPOCTOM KOJMYECTBEHHBINM MOKA3aTEellb
KoJm4ecTBa (POTOCHUHTETUYECKH aKTUBHON OMOMAaCChI.

Pacuer NDVI ocHoBbIBaeTCsS Ha JBYX HauOoyiee CTAOWUJIBHBIX YYacTKax
CIIEKTPAJIbHOW KPUBOM OTPAXKEHUSI COCYAUCTHIX PACTCHUM.

[ITOTHOCTH PACTUTENBLHOCTH B OMPEACIEHHOW TOUYKE CHUMKA PaBHA Pa3HULIEC
MHTCHCUBHOCTEH OTpPa)KCHHOro cBeTa B KpacHoM amanaszone (0,55-0,75 mkwm), rme
HaXOJIUTCS 001aCTh MAKCUMAIBHOTO OTPAXKEHUS JIUCTA, U MHPPAKPACHOM JTHAMA30HE
(0,75-1,0 mkm), rAe HaXOAUTCS MAKCUMYM IIOTJIOIICHUS] COJIHEUHOM paauaiuu
pacTeHMM, IEJICHHOW Ha CYMMY X NHTEHCUBHOCTEH.

3HaYCHUSI BETETAllMOHHOTO WHJIEKCA Pa3JIMYHO Ha MPOTSIKEHUU BCETO

BETCTALIMOHHOIO IIEPHOJa paCTCHH. TaK, B Ha4YaJIC BErcTallMOHHOI'O CE30HA paCTCHH,
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NDVI nocreneHHO yBenu4uBaeTcs, B NEPUOJ LBETEHUSA- 3aAMEIUIIETCSA, B NEPUOA
CO3PEBAHMUS - CHHIKAETCA.

DOTOCUHTETUYECKAS] AKTUBHOCTb, NPUBOAUT K MEHBIIEMY OTPAKECHUIO B
KpacHOW o0yacTu crekTpa U OoibliieMy B MH(MpaKpacHOH U 3aBUCUT OT TYCTOTHI
PaCTUTEIBHOCTH.

CkopocTh HapacTaHusi OHMOMAcCChl PACTEHHM 3aBUCUT OT TMOTOJHO-
KJIMMAaTHYECKUX YCIOBUM M arpOTEXHOJOTUN BO3JCIBIBAHUSA, MPUMEHSS CpPEIHEE
3HaueHre NDVI, MOXHO cyauTh O COCTOSIHUM IIOCEBOB.

Jns  ortobpaxkenuss uHaekca NDVI  wucnonbs3zyercss craHzapTU30BaHHAS
HENpPEPbIBHAS TPAJAUEHTHAs WJIM AUCKPETHAs IIKajla, MOKA3bIBAIOIIAsl 3HAYCHUS B
nuariazose ot -1 10 1 wim B MacmTabupoBaHHOM IIKajie B Auamnazone ot 0 go 255

bnaronapsi o0COOEHHOCTSIM OTpakeHHs B OJM>KHEM MH(PaKpacHOM U KpacHOM
CIIEKTpE, BO3MOXKHO orpeziesienne (GUKCUpoBaHHbIX 3HaueHH NDVI, mo3Bosstonmx
OTJINYaTh OOBEKTHI OKpPYXKAIOIeH cpelbl OT pacTeHuil. Tak, JJisi OTKPBITOM MOYBBI
sHauenne NDVI cocraBasger 0,025, giag cHera 3HaueHue cocrtapisger - 0,05, mus
MCKYCCTBEHHBIX MOKpBITUH -0,5.

Jns  onpenenenuss wuHaekca NDVI  Oonpmme mnpemmylnecTBa HMEET
ucnosib3oBanue BITJIA, Tak kak ATOH ChEMKE CBOMCTBEHHO BBICOKOE pa3peIiecHUE
(mukcest uMmeeT paspemenue 5-10 cM?), B OTIIMYMM OT UCIOJNB30BAHMS CIYTHUKOB,
KOTOPBIE MMEIOT Pa3peNIaroNyko criocobHocTs B 30-200 M? B UKcee.

CHUMKM CO CHOyTHHKa, WUMeEKImue ©O0Jee BBICOKOTO pa3penieHus,
MPEIOCTABISAIOTCA HA KOMMEPYECKON OCHOBE, MO3TOMY €II€ OJHUM CYIIECTBEHHBIM
IOCTOMHCTBOM Hctonb3oBaHus BIIJIA sBnsieTcs ux skoHoMuyeckas 3pPeKTUBHOCTb.

Coznaercs BO3MOXKHOCTb MPOU3BOJIUTH OOJET TEPPUTOPUH JTAKE B 00JIAUHYIO
IIOr0J1y, YTO HEBO3MOXKHO IPH UCITOJIb30BaHUM cnyTHUKA. J[i11 onpenenenns NDVI o
JAHHBIM CO CITyTHHKAa HEOOXOAMMO MPOBOIUTH aTMOC(EPHYIO KOPPEKIIUIO CHUMKOB,
BHOCS MTOTIPABOYHbIE KOA(DHUITMESHTHI.

Kpome Toro, B pesynbTaTe a’po(oTOCHEMKH MOJIY4YaroTCs M300pakeHUs B
BUJMMOM CIIEKTPE, MOMUMO onpeaeaeHus naaekca NDVI, 4To mo3possiet onpenennThb

AOIOJITHUTCIIbHBIC XapaKTCPHUCTUKU.
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Henocrarkom npumenenust BIIJIA sgBnsitoTCs METEOPOIOTMYECKUE YCIIOBHUS, a
MMEHHO TMOPBIBBI CUJIIBHOTO BeTpa, 6osee 10 m/c.

I'maBHbiM npeumymiectBoM uHuaekca NDVI  sBasercs mnpocrora ero
MOJIYYCHUS: JJII €r0 BBIYUCIICHHS HE TpeOyeTcs IOMOJHUTEIBHBIX METOIUK,
MaTepHaJIOB U JIAHHBIX, KPOME CHEMKU C OECIMIIOTHOTO JIETATEJBHOrO armapara u
3HAHUSA €€ MapaMETPOB.

Kaptet NDVI wyacto wuCHONB3yrOTCS Kak OJIWH W3 JONOJHUTEIbHBIX
IPOMEKYTOUHBIX JTaloB JUIsl TMPOBEJAEHUs 0OoJjiee CJIOKHOTO aHaiau3a. Takum
PE3yIBTATOM MOKET OBITh KapTa MPOAYKTHUBHOCTH CEIIbCKOXO3SMCTBEHHBIX YTOIUH,
MMOYBEHHBIE KaPThl U APYTHUE IKOJOTO-KIMMATHYECKUE KaPThI.

Kpowme toro, Ha ocHoBe kapThl NDVI, MOKHO MOJTYyYHUTHh YHCIOBBIE JIAHHBIC
1T BO3MOXHOCTH WX MCIIOJB30BAHUSL B MPOTHO3UPOBAHWUU  YPOKAUHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Tak ’xe, Takue NaHHbIE MO3BOJSIOT BBIYUCIATH JIPYrU€ TEPPUTOPHUAIBHO-
IIPUBSI3aHHBIE W YHUBEPCAJIbHBIE WHAECKCHI, Hampumep, LAl - wHaekc mumcroBou
noBepxHoctu (Maitoposa, 2013).

buomacca 3epHOBBIX KyJIbTYp AO CTAJIHH CO3PEBAHUA 3€pPHA KOPPEIUPYET C
nuctoBbIM HMHAEKcoM LAI. JluctoBoi muaexkc LAI- aTo cymMmapHas mioiajab Bcex
JIUCTHEB BBILIE JAHHOTO 3€MEJBHOIO YYacTKa, NOAEJEHHAs Ha IUIOIIAJb 3TOrO
y4acTka.

KitoueBbiM  (pakTOpoM,  KOTOpBIN  ompenensieT  KOJIMYECTBO  CBETA,
MIPOHUKAIOIIET0 K pPAa3HbIM spycaM JIMCTOBOM IOBEPXHOCTH, CIIEIOBATEINIBHO,
YOPABJISIIOUUM BCEMHU (POTOCHHTE3UPYIOIIMMHU TNPOLECCAMHU B PACTEHUU, SIBISETCS
oO11ee YuCIIo JIMCTHEB.

Henocratok moaxonoB k usmepenuto LAl cocTouT B TOM, YTO OHU TPEOYIOT
JOCTaTOYHO MHOI'0 BPEMEHHU, NMOBPEKICHUN PACTEHUM U SBISIIOTCS TPYAOEMKHMH,
0COOEHHO €CIIM UCCIIeIOBAHNE HE OTPAHUYNBACTCS MAJILIMU BHIOOPKAMU.

JIMCTaHIIMOHHOE  30HAMPOBAHUE TO3BOJIAET IPOU3BOAUTH JOCTOBEPHBIC
M3MEPEHUS XapaKTEPUCTHUK CHEKTPOB PACTUTEIBLHOTO MOKpOBa, cBszaHHble ¢ LAIL

Pactenust yyBCTBUTENBbHBI K paznuuusaM Mexay BuauMbiM (RGB) koadduimentom
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oTpaxkeHus u OmmkHuM uHOpakpacHbiM (NIR), mosToMy 3TO MO3BONSET OTIAUYUTH
JUCThsI PACTEHUM OT JAPYruX KOMIIOHEHTOB arponasimadra. Csi3p MexIy
CIEKTPAJIbHBIM KOHTPACTOM M JUCTOBBIM HHAEKcOM LAI Tak ke omnuchiBaeTcs
YPaBHEHUEM JIMHENHON PETPECCUM.

KoadduimeHT oTpaxkeHns CUCTEMBbI CYIIECTBEHHO U3MEHSETCA OT COCTOSHUSA
U U3PEKEHHOCTH IIOCEBOB, YTO IMO3BOJISIET C [OMOUIBIO  HCHOJIb30BAHUS
JUCTAaHIIMOHHOI'O 30HAMPOBAHMS OLEHUTD Pa3JIMYHbIE TApAMETPbI PACTEHUI, KOTOPHIE
HEO0OXOIUMBI ISl IPOTHO3UPOBAHUS YPOKAWHOCTH.

buomacca pacrenuid - Macca JKMBOTO BEIIECTBA PACTEHUSA HA ONPEACIECHHOU
TJIOIIAN 3€MJIM, BBIPAXKAETCS B TpaMMax Ha KBaJpaTHbIA METP WM KAJIOTpaMMax Ha
reKTap.

Onenka boMacca CelnbCKOX035IMCTBEHHBIX KYJIbTYP MOXKET MTPOU3BOJAUTHCS Ha
OCHOBE JJaHHBIX JUCTAaHUMOHHOIO 30HIWPOBAHUS, TEME K€ MOAXOAAMH, YTO U UL
LAI. buomacca, B OCHOBHOM HaXOJUTCS B JIUCTBSIX, U, CIEI0BATEIBHO, ONPEACICHUE
LAl mo cnekTpaabHbIM HMHIEKCAM PACTUTEIBHOCTH TaK K€ MOXKET MOMOYb B
orpesiesieHu OnomMacchl pacTeHU.
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AHHoTauus. Hemoctatok TOYHBIX KapT M AaBUALMOHHOM NOAAECPXKKH,
HEpa3BHUTasl CETh MYHKTOB OINEPATHBHOTO W METEOPOJIOTHUYECKOTO MOHUTOPWHTA
HA3eMHBIX CTaHIMH W MHOTO€ Jpyroe 3aTpydHSIOT KOHTPOJIb 33 3EMIIIMHU
CEJIbCKOXO3SIUCTBEHHBIX ~ yroauid. Bce 3T  ¢akTtopbl, a Takke OTCYTCTBHE
OOBEKTUBHBIX JaHHBIX, HEOOXOJIMUMBIX [IJISi OINPENETICHHUS COCTOSHUS YTOAud W
NpOrHo3a CHUTyallud Ha Oyayliee, HETaTUBHO BIHUAIOT Ha IPOU3BOJACTBO
CEIBCKOXO3SIUCTBEHHOM  MPOAYKIIMH, €ro ONTUMH3AIMI0, Ha pPEHTa0eIbHOE
MCIIOJIb30BAHUE 3E€MEJTh, & TAKKE HA CHUKEHUE 10 MUHUMYMa ITPOU3BEICHHBIX 3aTparT.
Jlnst  pemieHnsi 3amad  KOMIUIEKCHOTO W CHEIMATM3UPOBAHHOTO  YIIPABJICHHUS
CETbCKOXO3SMCTBEHHBIMU TEPPUTOPHSIMU AKTHUBHO HWCIIOIB3YETCS JHUCTAHIIMOHHOE
30HUPOBAHUE 3eMJIH.

Kuawuesbie cioBa: [[33, TouHOE 3emienenue, SIEKTPOHHBIE KapThl, MOYBA,
MOHUTOPUHT

Abstract. The lack of accurate maps and aviation support, an undeveloped
network of operational and meteorological monitoring points of ground stations, and
much more make it difficult to control agricultural lands. All these factors, as well as
the lack of objective data necessary to determine the state of the land and forecast the
situation for the future, negatively affect the production of agricultural products, its
optimization, the profitable use of land, as well as reducing costs to a minimum. To
solve the problems of integrated and specialized management of agricultural territories,
remote sensing of the Earth is actively used.

Keywords: Remote sensing, precision agriculture, electronic maps, soil,

monitoring

[lepcriekTBHBIM HamnpaBiaeHueM pas3Butusa bIIJIA sBigercs nanbHenmee
IIOBBILIICHAE KAauyecTBa IIOJYYEHHBIX CHUMKOB, a HMMEHHO MX CIEKTPaJIbHOE U
IIPOCTPAHCTBEHHOE Pa3pEILICHUE.

VYBenuyeHus:  CIEKTPATbHOTO  pa3peuieHUus] MOXHO  JOOUThCS  IMyTEM

HCII0JIb30BaHU MHOI'OKAaHAJIBHBIX ITIOPTAaTHUBHBIX KAMCD. DTO MO3BOJIUT YBCIIMYUTDH
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00BEM OIEepaTUBHO MOJydyaeMbIX JaHHBIX. [Ipy Mcnonp30BaHNM CBEPX YETKUX KaMep,
YHCIIO KaHaJoB cOopa mH(pOpMaluu BO3MOXKHO MOBbICHTH ¢ 3-4 mo 200-1000, B
pe3yJbTaTe 3TOr0 OTKPOETCSl HOBas BO3MOYKHOCTh ITOMCKAa HanboJjee MoKa3aTeabHbIX
Y4aCTKOB CIIEKTPA, KOTOPBIE XaPAKTEPU3YIOT COCTOSHUE arpOIKOCUCTEMBI.

VY 1ydiieHus: IpOCTPaHCTBEHHOE PA3PELIEHNE CHUMKOB MOYKHO JOOUTHCS ITyTEM
YCOBEPIIEHCTBOBAHUS XapAKTEPUCTUK ChEMOYHBIX KAMEP WJIM YMEHBIIEHUEM BBICOTHI
MoJIETa OECIUIIOTHOTO JIETATENIBHOIO allapara.

Ha cerogHsmHuii MOMEHT, MMEIOTCS IPUMEPBI CHUMKOB CBEPXBBICOKOTO
IIPOCTPAHCTBEHHOI'O pa3pEIIEHUs], MOIYYEHHBIX B pE3yJbTare a3poPOTOCHEMKH C
npuMenenueM bITJIA.

MMeercs TOJOKUTEIBHBIM OIBIT IOJYYEHHS] CHUMKOB CBEPXBBICOKOTO
IPOCTPAHCTBEHHOTO paspemmenus (mukcens paseH 0,2 Mm?), ¢ BEICOTOM mosteTa BITJTA
BCEr0 3 M OT IIOBEPXHOCTH 3EMIIH.

Takue cHUMKH BOCTpeOOBaHBI MPU OLEHKE MOPAXEHHOCTU IOCEBOB COPHOU
PaCTUTENBHOCTBIO M OoJsie3HAMU. OHU MO3BOJIAIOT HACHTHUPHUIIMPOBATH OTAEIBHO
B35ITO€ PACTEHHUE U JAIOT IEPCIEKTUBY TEXHOJOTMU MCIOJIb30BAHUS PACIIO3HABAHMUS
00pa3oB Kak JOMOJIHEHUE K OIIEHKE CIIEKTPAJIbHBIX XapaKTEPUCTHK MOCEBOB.

AKTHBHO pa3palatbIBaoOTCs TEXHOJIOTHH MOHHUTOpPHUHIA
CEJIbCKOXO3SICTBEHHBIX IMOJIEH C HCIOJb30BAaHUEM OECIUJIOTHBIX JIETAaTEIbHbIX
arraparoB, OCHALIEHHBIX COBPEMEHHBIMH BO3AYIIHBIMM JIA3EPHBIMU CKaHEpPAMU C
y3KUM JIy4dOM B MH(pPAKpaCHOM JHara3oHe, a TaKXKe MYJIbTUCIEKTPAIbHBIMU
KamepaMu, MO3BOJISIIOIIMX ONPENEIIATh IUIOMAAN YTOAUN ¢ TOYHOCTBIO 10 METpAa.

OpHOM M3 OCHOBHBIX NPOOJEM MCHOJB30BAHUS JAHHBIX, IOJYYaeMbIX C
IIOMOLIBI0  CPEACTB  JUCTAHIMOHHOTO 30HAMPOBAHUSA, SABISETCA  CIOXKHOCTH
COOTBETCTBUI MEXy CHEKTPAJIbHBIMU XapaKTEPUCTHUKAMU IMOYBBI U MOCEBOB U UX
TEKYIIUM COCTOSIHUEM.

C noMOIIBIO BET€TallMOHHBIX MHAEKCOB BO3MOYHO IMOJIYYUTh OTHOCUTEIBHYIO
OLIEHKY CBOWCTB pACTUTEIBHOCTH, KOTOPBIE MOTYT HWHTEPIPETUPOBATHCS B
aOCOJIIOTHBIE TOJIBKO C TIOJYYEHHUEM JOCTOBEPHBIX JAaHHBIX OJHOBPEMEHHOTO

Ha3eMHOI'0 00CJIeJOBaHUS.
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[l pacTeHunii He CYIIECTBYET YHUBEPCAIbHBIX CIEKTPAJIbHBIX UHIAEKCOB, TAK
KaK UX CIIEKTPaJIbHbIC XapaKTEPUCTUKHA N3MEHUYUBBI, 3ABUCSIT OT BPEMEHU ITPOBEICHUSA
CBEMKHU U €€ yCIOBUM.

OmHuM W3 BO3MOXHBIX PEHICHUA MOXET CIYXWUTh METOJl, B pe3yJibTaTe
KOTOPOTO CIEKTPAJIbHBIA HWHJEKC, MPUMEHSeMbId nJisi JemudpoBaHUs CHUMKA,
«HACTPAMBACTCS» 3a CUET SMIIMPUYECKOrO MOoJ00pa MapaMeTpoB MO/ KOHKPETHBIC
yCIIoBUS a3p0(POTOCHEMKH M HauboJee YeTKO OTPAKAET MPUCYTCTBYIOIMINE PA3TUUHS
CIEKTPAIBHBIX XapaKTEPUCTUK TECTOBBIX ITAJTOHHBIX YYACTKOB.

K daktopam, caepKrMBarOIIMM pa3BUTHE PHIHKA OCCHIIOTHBIX JIETATEIhHBIX
arraparos, a, CIIEI0BATEIIbHO, U UX UCIIOIb30BAHUE I HYXKJ CEIIBCKOTO XO35i1CTBA
OTHOCHT CJIEAYIOLIEE:

OTcyTCTBUE HOPMATUBHO-NPABOBOM 0asbl MJi1 HMHTErparuu  OeCTHIOTHBIX
JIETaTENbHBIX amnmnapaToB B €IWHOE BO3YIIHOE MPOCTPAHCTBO. JTa mpobiieMa He
pellIeHa OJIHOCTHIO HUA B OJIHOM CTpaHE MUpa.

B Poccun noka nmpeanpuHATHL TOJIBKO MEPBBIE 1Al B 3TOM HampasieHun. C
HOs10pst 2010 roja BecTynuiid B cuily HOBble DejiepalibHbIe IPaBUIa UCTIOIb30BAHUS
BO3AYyIIHOTO TpocTpaHcTBa Poccuiickoit ®enepanuu. B gaHHOM JTIOKyMEHTE
COJICPKUTCS OIpesiesieHre OSCMUIIOTHOTO JIETATENILHOTO anmapara, a TakKe JaeTcs
Kiaccu(ukanys BO3AYIIHOTO MPOCTPAHCTBA, YCTAHABIMBAETCA MCIOJIb30BaHUE
CTPYKTYPBbl BO3IYIIHOTO MPOCTPAHCTBA WU BBOASATCS TOJIOKECHUS OTHOCUTEIBHO
nopsiaka ucrnosibzoBanusi BIIJIA B BO31ylITHOM IPOCTPAHCTRBE.

B mnacrosmee Bpemsi JieranibHble 3anycku BJIA B KOMMeEpUecKMX LEsax
OCYILECTBIISIFOTCS. HA OCHOBAHMM PA3PEIICHUS, TEXHOJOTHS MOJYy4YEHUS KOTOPOTO
orpabotrana kommnanusiMu-noctaBiukamu BITJIA. Ilpu 3TOM OTBETCTBEHHOCTH 3a
TIOJIET JIEKUT HA ONEPATOPE, KOTOPBIA OCYIIECTBIISET 3aITyCK.

B mnacrosmee Bpems bBIIJIA He cHaOXeHBI CHCTEMOW pacloO3HaBaHUS
MPEMATCTBUU U yXOJa OT CTOJIKHOBEHUW, KPOME TOTO, MHOTHME MOJEIN OCHAIIEHBI HE
BIIOJIHE COBEPIICHHBIMU aBTOMWJIOTaMH. PUCK moTepu ammapata u oOOpyaoBaHUs

IIPUBOJMT K TOMY, YTO MHOI'ME€ KOMIIAaHUM MOTYT MpeAnodYecTs Nokynark He BJIA, a
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JIETHBIE Yachl Y OpPraHu3alui, KOTOpble Obl CIEUUATN3UPOBATIUCH Ha OECHUIOTHBIX
3aIyCKax.

Tak ke CylecTBYIOT CIOPbl 00 YPEryJIMpOBAHUM BOIPOCOB CTPAXOBAHUA,
ceptudukanuu u peructpanuu bBIJIA.

Takum o0Opa3oMm, B JUTEPATypPHO-aHATUTHYECKOM 0030p€ pacKpbiTa CYTh
METOJOB AUCTAHUIMOHHOIO 30HAWPOBAHUSA, ONUCAHBI MEPUOABl UX CTAHOBIICHHUS M
pazBuTHs. Tak xe naHa KiaaccU(pUKaMs TUCTAHIIMOHHBIX METOAOB IO Pa3JIMYHBIM
npu3HaKaM, I[OKa3aHa OCOOEHHOCTh MPUMEHEHMSI STUX METOJOB B HAYUYHBIX
HCCIICIOBAHMSIX.

JlaHo omnpeneneHne TepMUHa «OECIMIIOTHBIN JIE€TaTEeNbHbIN anmapaTy, OlrucaHa
ucropusi passutus BIUJIA. OnuceiBaercst coBpeMeHHbld pbIHOK BIIJIA, oCHOBHBIM
CAEPKUBAOMINM (PAKTOPOM KOTOPOTO SIBISIETCS OTCYTCTBME HOPMATHMBHO-IIPABOBOM
0a3bl g naTerpanuu BITJIA B equHOE BO3ylIHOE MTPOCTPAHCTBO.

Haetcs knaccudukanus BITJIA no pa3nuyHbIM IpU3HAKaM U XapaKTEPUCTHKAM.
PackpbIBatoTCsi OCOOEHHOCTH MPOU3BOJMMON a3pOPOTOCHEMKH U JlajbHEHIIee
peoOpa3oBaHKE NOTYUYEHHBIX CHUMKOB.

OnuceIBarOTCSI OCHOBHBIE 33J1a4M, PELIAEMble C MPUMEHEHHEM O€CIHIIOTHBIX
JIETATENbHBIX aIlllapaTOB B CHCTEME TOYHOIO 3€MJIENENUs, K KOTOPBIM OTHOCSTCS:
KOHTPOJIb KadecTBa OOpaOOTKM MOYBHI M MOCEBHBIX PabOT, M3MEPEHHE IUIONIAACH
MOJIEH, TOJIydeHHE KapT BETreTallMOHHBIX HWHIAEKCOB U Au(depeHInpoBaHHOTO
BHECEHUS! YIOOPEHMI, 3KOJIOTMYECKUH MOHUTOPHUHI, OIpPENEICHUE 3aCOPEHHOCTH
ITOCEBOB U COCTOSIHUE O3UMBIX KYJIBTYP IOCIIE MEPE3UMOBKH U T.II.

Tak e pacKpbIThl OCOOEHHOCTH W BO3MOXHOCTb HCIIOJNb30BaHUSA JaHHBIX
JUCTAaHIMOHHOI'O 30HIUPOBAHUS JUISl OLEHKH YPOKAMHOCTU CEIbCKOXO35MCTBEHHBIX
KyJbTYp OT HOPMaJIM30BaHHOTO BereTalmoHHoro uujaekca (NDVI).

OnuceiBaloTcsT  NpoOJIeMbl U TEPCHEKTUBBl  NMPUMEHEHHs  METOJOB

AUCTAaHIIMOHHOI'O 30HAUPOBAHNA B CCIIbCKOM XO3SMCTBE.
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V]IK 631.4
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PRECISION FARMING AND REMOTE SENSING TECHNOLOGIES
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AHHoOTanus. ONUCHIBAIOTCA OCHOBHBIE 33J]a4H, PEIIAEMbIE€ C UCITOJIb30BAHUEM
BIIJTA B cucteMe TOYHOTrO 3eMJIeNeNns, K KOTOPbIM OTHOCATCSI: KOHTPOJIb KauyecTBa
arpOTEXHUYECKUX MEPONPUATHI, TTOJydeHne KapT AuddepeHIIMPOBAaHHOTO BHECCHUS
yA0OpEeHUH, HKOJIOrMYECKU MOHUTOPHUHT M T.M. Tak ke pacKpbIThl OCOOEHHOCTH U
BO3MOKHOCTH MCITOJIb30BaHUS JAHHBIX JUCTAHIIMOHHOI'O 30HIUPOBAHUA I OLICHKU
YPOXKAMHOCTH  CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp  OT  HOPMAJIM30BAaHHOIO
BereranimoHHoro wuHaekca (NDVI). OmnwuceiBatorcss mpoOjieMbl W MEPCIEKTHBBI
MPUMEHECHUSI METOJOB JUCTAHUMOHHOIO 30HAUPOBAHHUS B CEIBCKOM XO3SMCTBE.
Haetcs sxoHomudeckas 3¢dextuBHOCTh TpuMeHeHus BIIJIA B ceabckom X03sHCTBE.

Kuarwuesble cioBa: J[33, TouHoe 3emieenne, dIEKTPOHHBIE KapThl, MOYBA,

MOHHUTOPHUHI
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Abstract. The main tasks solved using UAVs in the precision farming system
are described, which include: quality control of agricultural activities, obtaining
differentiated fertilizer application maps, environmental monitoring, etc. The features
and possibilities of using remote sensing data to assess crop yields from the normalized
vegetation index (NDVI) are also revealed. The problems and prospects for using
remote sensing methods in agriculture are described. The economic efficiency of using
UAVs in agriculture is given.

Keywords: Remote sensing, precision agriculture, electronic maps, soil,
monitoring

JlocTrkeHUsT HAyKW HW TEXHHWKH, a TaKXKEe IMOCTOSHHBIA TIOUCK HOBBIX
TEXHOJIOTH, C TIOMOIIBIO KOTOPHIX B CEIBCKOM XO3SWCTBE OTKPHIBAIOTCS
BO3MOYKHOCTH WHHOBAIIMOHHBIX PEIICHUH, MO3BOJISIONINX Pa3BUBAThH MPOU3BOJICTBO
MPOJIYKIIMA  PACTEHUEBOJACTBA,  CHOCOOCTBYIOT 3 (HEKTUBHON  peanu3aiuu
MIPUPOJOPECYPCHBIX 3a7]a4 HA COBPEMEHHOM 3Tare pa3BUTHUS 00IIECTBA.

TexHOMOTMH TOYHOTO 3EMJIEACTUS CMEJIO MOXKHO OTHECTH K BBICOKHM
TEXHOJIOTHUSIM, TaK KaK OHM PACCUUTAHBl Ha JOCTHKEHUE YPOKAWHOCTH KYJIbTYPBHI,
O6mu3Kol K €€ OMOJIOTMYECKOMY MOTEHIIMATY C 3aJaHHBIM KaueCTBOM YpOKaWHOCTHU
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp MPU MUHUMAIBHBIX PUCKAX.

B pesynpraTe wuccneqoBaHUil ObUTM BBISBJICHBI 3aBUCHMOCTH U TOCTPOCHBI
PETPECCHOHHBIE MOJIENI C HCIIOJIb30BAHUEM CHHUMKOB, TOJYYEHHBIX C TOMOIIBIO
BITUTIA u ypoXaillHOCTBIOCEIbCKOX03AUCTBEHHBIX KyiabTyp LIT3: mns ypoxkaiiHocTH
o3umont mmeHunbl (R=0,81), kaprodens (R=0,99) u sumens (R=0,18) ot cpennero
3HaueHus1 uujaekca NDVI B gensnkax nmo caumky NDVI. Manenbkuii k03¢dduiiueHT
KOPPEJALUUA MEXKY YPOKAWHOCTHIO SYMEHS U 3HAYEHUSIMH BETE€TAllMOHHOTO MHIEKCA
CBHUJIETEIILCTBYET OTHAJIWYUU HEOJHOPOJHOCTH POCTA pacTeHUM. s ypokallHOCTH
BUKOOBCSIHOM CMECH M 3HaYeHHEeM sipkocTu B kaHase cHuMKka (NIR)GB (R=0,88).

BrisiBiieHa OOCTaTOYHO TECHasl CBSI3b MEXKAY CpPEOHEHM BBICOTOM PaCTEHUU
s;TAMeHs B (Da3y IBETCHUS OT 30HAJIBHOM CTATUCTUKH - MEAMAHHOTO 3HAYCHUS MHICKCA

B KoHType o cHUMKY NDVI . Koaddumment xoppensiuu cocrasui 0,76.
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Ha ocHOBe mpemioKEHHON PETPECCUMOHHOW MOJENIH, C HCIOJIb30BAHUEM
nporpammel QuantumGIS OpuTa MocTpoeHa KapTa NpeICKa3aHHbIX 3HAYEHUN BBICOT
pPACTEeHHI STUMEHS, KOTOPAasl MOKAa3bIBAET MPOCTPAHCTBEHHYKD HEOAHOPOIHOCTh POCTa
pacTeHul ssameHs B (pa3y BETCHUSI.

BoisiBieHa TecHas CBS3b MEXKIY 3HAUCHHUSIMU SIPKOCTH B KPACHOM M CHHEM
kaHane cHuMka RGB ¢ mapamerpamu BbICOTBHI pacTeHUN s;fuMeHs B a3y LIBETCHHUS.
Koaddumuent xoppemnsaiuu cocrasunm 0,63 u 0,64 COOTBETCTBEHHO.

BrlsiBlieHa 3aBUCUMOCTh MEXK]y MOCTPOCHHBIMU Oy(EepHBIMU 30HAMU BOKPYT
TOYEK HM3MepeHus pacTeHuil samens. KoadduiumeHnt koppensiun Mexmay ITUMH
napamerpamu cocrasuia 0,53.

[TocTpoeHBl PpPETPECCHOHHBIE MOJEIU 3aBUCUMOCTA MEXAY BBICOTOM U
OroMaccoil 03MMOM MIIEHUIBI Mociie HBETEHUS U CHUMKOM RGB, moiydeHHBIM C
nomoinbio bBITJIA. Koaddunments! koppensitiuu coctauiu 0,55 u 0,56.

[TocTpoeHbl perpecCMOHHbIE MOJCIH 3aBUCUMOCTH MEXKIY OMOMETPUUYECKUMU
MOKa3aTeNIIMU 03UMOM MIIEHUIIHI B (Pa3y MOTHOM CHETOCTH U CPEHUMHU 3HAUYCHUSIMU
B JICJSIHKAaX 10 CHUMKaM, MOJXy4eHHbIMH ¢ momombio BIUJIA. HaubGomnbmmii
KO3 PUIIMEHT KOppeasiuuu HaOMI0AAaeTCsl MEXIy KOJIMYECTBOM 3€peH B 00pasle,
Maccoit 1000 3epeH 1 3HaUYCHUSIMU B JieSITHKaX, oH paBeH 0,65 u 0,62 qis caumka RGB
u 0,58 0,51 coorBerctBenHo st caumka (NIR)GB.

OneHeH ymepd MOCeBOB O3MMOM MIIEHUIBI 32 3 JHS 10 YOOPKHM MO CHUMKY
Bu3yanbHOTO HabmoaeHus RGB, cnenannomy ¢ momombio BITJIA, oT moneranus u
ntuil. [nomanas HanecenHoro ymepo6a cocrabwia 0,117 ra unm 15,6%. bosnbiiie Bcero
norepr HabmogaeTcss Ha jAensHkax 1,2,5,6- COOTBETCTBYIOIME BapuUaHTaM C
OTBAJILHOU 00pabOTKOM MOYBHI.

OmHuM U3 CYIIECTBEHHBIX JIOCTOMHCTBOM MPUMEHEHUS] OECHUIOTHBIX
JIETaTENBHBIX aMIapaToB SABJSETCSA UX PeHTA0eTbHOCTh. OHM MOTYT UCIIOJIb30BaThCS B
00JIaYHYI0 MOTO/Ty, UMEIOT BBICOKYIO pa3perniaronlyl0 CiocCOOHOCTh, a II€Ha MOJIETOB
HeBenMKa. B cpeHem 1ieHa Ha riposiet Tepputopuu B 1 ra Bapsupyet ot 50- 70 pyOei.

Aspodorocrémka ¢ npumenenreMm BITJIA mpu MOHUTOPUHTE TIOYB U TTOCEBOB

Ha YPOBHC OTACIbHBIX Mojenl HuMeeT psaa OpeuMymeCTB 110 CPABHCHHUIO C
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HCMOJIb30BAHUEM KOCMHYECKMX CHUMKOB - SIBISIETCS OINEPATUBHOM, MOMKET
OCYULIECTBJISATHCS B 00JIAYHYIO IOTO1Y, IPU 3TOM pa3pelIaroas CiocoOHOCTh Fopa3io
BhIe (3-50 cM/TUKCenB).

Henocratkom Takoil ChbEMKH SIBJISIETCS HE BBICOKASI MMPOU3BOAUTEIBHOCTD, TAK
Kak BpeMa M CKOpocTh ojHoro mnosiéta BIIJIA orpaHuyeHO TEXHUYECKUMU
XapaKTepUCTUKAMH JIETATEIIBHOTO alllapaTa u CUJION BeTpa.

OcHOBHBIMH TIpOOJIEMaMU JATBHEUINIETO PA3BUTHS ATHUX METONOB SIBIISIOTCS
pa3paboTKa MHOTOKaHAJIbHBIX MOPTATUBHBIX Kamep, a TaKKE YCOBEPIIEHCTBOBAHHE

MOIXO0/I0B K T€OMETPUYECKON KOPPEKIIMH H300paKEeHU M.
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AnHotaums. [ma teppuropum llentpa TouHoro 3emnenenus MOJIEBOU

onbiTHOM  craniuu PI'AY-MCXA wum. K.A. TumupszeBa, XapakTepHbI
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METEOPOJIOTUIECKHUE U TeOMOP(OTOTHIECKUE YCIOBHS, TUMMYHbBIE IS JIaHIadTOB
LIEHTPAJIbHOM YaCTH HEYEPHO3EMHOM 30HbI Poccun. TexHonorus ToO4HOro 3eMieaenus
HE TOJBKO 00ECleYnBaeT MPAKTUYECKU TaKYIO K€ YPOKalHOCTh 3€PHOBBIX KYJBTYD,
YTO U TPATUIMOHHAs, HO M MO3BOJIAET CO3[aBaTh 00Jiee KAUECTBEHHYIO CTPYKTYPY
MIOCEBOB, COKpaIaTh pacxoj ceMsaH Ha 10-15%, MuHepaabHBIX yIOOpPEHHI U CPENICTB
XUMHYECKON 3ammuThl pacteHnit - Ha 15-20%, NOpoBOOUTH arpOTEXHUYECKUE
MEPOTIPUATHS B PA3IMYHBIX YCIIOBHSIX.

KiioueBble ciioBa: TOYHOE 3eMile/ieNiUe, TEXHOJOTHMH, 00paboTKa IMOYBHI,
BapUaHTHI OIBITA

Abstract. Meteorological and geomorphological conditions typical for the
landscapes of the central part of the non-chernozem zone of Russia are characteristic
of the territory of the Precision Agriculture Center of the field experimental station of
the Russian State Agricultural Academy named after K.A. Timiryazev. Precision
farming technology not only provides almost the same yield of grain crops as
traditional, but also allows you to create a better crop structure, reduce seed
consumption by 10-15%, mineral fertilizers and chemical plant protection products by
15-20%, and carry out agrotechnical measures in various conditions.

Keywords: precision farming, technologies, tillage, experience options

MeTeoponorunueckue yCiaoBHs SIBISIIOTCA BaXKHBIM (DAKTOPOM, ONPEIETSIOIIUM
pOCT M pa3BUTHE PACTEHUN B BETE€TAlMOHHBIM IE€PUOJ, ITOCKOJIBKY YBEINYEHUE
OMoMacchl PacTeHWl M BBICOKOE 3HAUYEHHE BEreTALIMOHHOTO WHJEKCAa 3aBUCUT OT
KJIIMMAaTUYECKUX YCIOBUM Tekymero rojaa. OTKIOHEHHE METEOJaHHBIX OT
CPEIHEMHOIOJIETHUX 3HAYEHUH 3a BEreTalMl0 MOXET TNPHUBECTH K IOTEpe
YPOXKAUHOCTH CEJIbCKOXO3SIMCTBEHHBIX KYIbTYP.

CunpHOE BIMSIHME Ha  METEOPOJOTMYECKHME TOKA3aTeld  OKa3bIBaeT
PacnoJIOKEHUE UCCIIEyEMOro MOJIsl B KPYITHOM ropoae- Mockae.

Ocaaxu B BU€ JOXAS U CHEra BBINMAIal0T MOYTH Yepe3 JACHb, T.€. YUCIIO JHEH
¢ ocaJikamu coctaBiisieT B cpenHeM 170. CHer npeuMyIlecTBEHHO BBINAIAET B HaYaje

HOSIOpsI, a CXOJIUT B MEPBOM MOJIOBUHE arpesst. Yucno qHeil co CHEeKHBIM TOKPOBOM B
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cpeaHeM coctaBisier 140 gueit. CpenHsst BhICOTa CHEXKHOTO IMOKPOBA COCTABJISIET
0K051050 cMm.

BecHoli, korya HaYMHAET TasTh CHET, Ha MOBEPXHOCTU MOYBBI HAOIIOAAIOTCS
MMOBEPXHOCTHBIN CTOK U JIykH. [103/1HNE BeCEeHHHE 3aMOPO3KU MPUXOAITCS Jaxe Ha
UIOHb. B HekoTopble TroJbl BecHa HacTynmaeT paHo. JleTo ¢ BbIpaKEHHOM
KOHTHHEHTAJIBHOCTBIO KJIMMaTa, YMEPEHHO Teruioe. JIeTHuX qHel ¢ TemrepaTypoit +
20°C u BbIIIIE B TONY, B cpeaiHEM 23.

OTHOocHTeNbHAST BIAKHOCTH BO3JlyXa B CpEeIHEM 3a ToJi cocTaBisieT 79%,
MUHUMAaJlbHAs BIAXKHOCTh BO3dyXxa HaOmromaercs B Mae 66%, MakcuMaiabHas
HaOr01aeTcs B HOSIOpe - nexabpe u coctanisieT 87%.

Arpoxiumaruueckue ycioBus 2023 roga Obuld B 1EJIOM OJaronpHUsTHBI.
Temmneparypa 3a BereTallMOHHbBIN IEPUO]T B CPEAHEM OblLiia BHIIIE, YEM 32 MHOTOJICTHUIN
nepuos. 3a 2022-2023 r. B gexabpe 1 HOSIOpe CpeHsIa TeMIepaTypa He MOHUKAIach
HUKE HYJS TpaaycoB. B Haudane BecHBI Temreparypa Oblia Bblllle Ha 4 rpajyca 1o
CPaBHEHMIO CO CPEAHUMU MHOTOJICTHUMU JJAHHBIMH.

B nieniom, TeMrepatypa 3a J€THUI IEPHO]T BET€TallMOHHOTO Ce30HA Oblia BhIIIIE
CPEIHUX MHOIOJICTHUX 3HaueHUM Ha 2 rpaayca. CaMblid TEIIbIA MecAl 3a
BETETAIMOHHBINA mepuoA - uronb (+20,9°), camblii xonoaueiil - sHBaps (-10,3°). B
HI0JIe-aBrycTe 3a()MKCUPOBAH a0COIOTHBIM MAKCUMYM TEMIIEPATYD.

CpenHeronoBoe KOJMYECTBO OCAAKOB 3a mnepuona Bereraiuu B 2023 T.
coctaisier 782,8 MMm. Hayano BereTalimoHHOTO MEpUOJa MOXKHO OXAapaKTEPU30BAThH
KaK MOJXOJSIIee U YMEPEHHO >KapKoe sl BO3JEJIBIBAHUS CEIbCKOXO3SHCTBEHHBIX
KYJbTYp, HO TIOCTEHHSA JleKaJa WIOHS M TepBas JeKaaa UKo XapaKTEePU3YIOTCs
MOHMKEHHBIM KOJIMYECTBOM OCaJIKOB, HEOOXOAMUMBIX B ATOT MEPHUO/I.

KonnuecTBo ocaikoB, BRIMABIIUX B CEHTIOpE, siHBape, (heBpajie, MapTe UIOHE
Y WI0JI€ MPEBBINIAIO CPEAHEMHOTOJIETHUE 3HAYEHUS.

3a derblpe Mecdla (amnpeib - aBryCT) BEreTAlMOHHOTO MepuojAa sYMEHs

BhINajo 399, 2 MM WJIM MOYTH MOJOBHHA TOJOBOIO KOJIHMUYECTBA OCAJIKOB.
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MakcuManbHOE KOJMYECTBO OCAJIKOB BBINAJIO B aBTYCT€, UYTO MPEBBICUIIO
CPEIHETO/IOBbIE TIOKA3aTelM IMOYTH B 2 pa3a. DTO OCIOXKHSUIO YOOpKYy Ypoas
3€pHOBBIX KYJIBTYP U OTJIOKHUIO YOOPKY KapTodes.

Tepputopuss Haxoautcss Ha okpamHe KimHcko-mutpoBckou rpsnbl. [lo
penbedy oHa pacrmojiaraercsl Ha Bojiopaszesie peku MockBbl U Sly3bl U MpeCTaBIsET
co00lf MOPEHHYIO XOJIMUCTYIO paBHHHY. [10uB0O0Opa3yromMMu mOpoaaMu SIBISIOTCS
MOpPEHHBIE KPaCHO-Oypbl€ CYTJIMHKH, UMEIOIIHE JIBYWICHHOE CTPOEHUE.

[TouBsl LlenTpa TouHoro 3emnenenuss NpeICTABIEHBI MAXOTHBIMU JEPHOBO-
noa3oaucteiMu. [lo cBoemMy TpaHyJIOMETPUUYECKOMY COCTAaBy OHHU  SIBIISIFOTCS
CYTJIMHHUCTBIMU U CylecYaHbIMU. BepxHue ropu3oHTe UMEOT MOIIHOCTH 40-50 cM u
MIPE/ICTABJICHBI MEeCUaHbIMU CyrJIMHKaMu. [louBbl kapOOHATHBIC, BBINIEIOUYCHHBIE B
cioe ot 3 10 5 cm.

Jns  1epHOBO-MOA30JIMCTBIX IOYB XapaKTEpHAa 4YeTKas TeHeThYecKas
mubdepenumanus  MOp(OJIOTHYECKOTO  Mpopuisi  HAa  JIUTIOBHAIBHYIO |
WIUTIOBUAIBHYIO YacTh. BepxHue ropu3oHThl MOITHOCTHIO B 40-50 cM mpeacTaBIIeHBI
MIECYaHO-KPYITHOIBUIEBATHIM CYTJIMHKOM, IO BCEMl TOJIIE KOTOPBIX IOMAIAK0TCS
BAJTYHBI.

B naxoTHOM ciioe mouBskl, HaxoAsmIencss Ha Tepputopun LT3, conepxxurcs ot
2,1 mo 2,5% rymyca (o Tropuny). ObecniedeHHOCTh 001HM a30ToM (1o KopHadpuny)
HM3Kas W cocrtaBuger 35,5 wmr/kr!. Comepxxanme momsmwknoro ¢ocdopa (1o
KupcanoBy) B cpeanem cocrapisier 200-250 MI/Kr, 4TO TOBOPHUT O BBICOKOM CTETICHH
ob0ecrieueHHOCTH P>0Os. TIouBbl Ha ONBITHOM YYacTKE OTBEYalOT TPeOOBAaHUSAM
3€pPHOBBIX KYJBTYp, SIBISACH XOPOIIO OKYJIbTYpeHHBIMH, pH BOJHOW BBITSKKU
KoJiebsieTcs B npejenax ot 5,8 1o 6,2 mosTomMy nMoTpeOHOCTh MOYB B M3BECTKOBAHUH -
HU3Kas.

HccnemoBanms nmpoBoauinch Ha onbITHOM Moje T3, o6pazoBannoro B 2007
r.BPT'AY - MCXA umenu K. A. TumupsizeBa, BXOJSIIHI B COCTaB MOJIEBOM ONMBITHON
CTaHILIMM, HAXOJIAIIEHCS HA TEPPUTOPUN YHUBEpcUTETa B MOCKRBeE.

«OcHoBy lleHTpa cocTaBisieT MOJIEBOM OMBIT IO CPABHUTEILHOMY H3YUEHUIO

TOYHOI'O u TpaauIUOHHOTO 3CMJICOCIINA. B paMKax YCTBIPCXITIOJbHOTO
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3€pHOIPOIAIITHOTO CEeBOOOOPOTa BO3JEIBIBAIOTCS BUKOOBCSIHAs CMECh Ha KOPM -
o3uMasl TIICHHWIIa C TMOXHUBHBIM IOCEBOM TOPUMIIBI Ha cuiaepar - kaprodenb -
SYMEHBY.

[ToneBoii cTalMOHAPHBIN OMBIT 3aJ0KEH B IBYKPATHOW MOBTOPHOCTH, 00IIAs
IUIOLIAAb KOTOPOTo cocTapiisieT 6ojee 6 ra. OH COCTOUT U3 YEThIpEX MOJICH: 03UMast
NIIEHULIA + ropuuiia-kapTodenb-saMeHb-BUKOOBCSHAs CMECh. Takon
3€pHOMNPOIIANTHON CEBOOOOPOT TUMHYHBIHN 111 HeuepHo3eMHuoit 30Hb1 Poccun.

VYueTHble IIJI0IAIN TTOJIEH OMbITA 32 BBIYETOM JOPOT, IIUPUHOM OT 8 10 25 M U
3aIIUTHBIX MTOJIOC COCTABIISIOT JJIS TIOJISI C STYMEHEM U KapTodenem 1o 1.4 ra, ams moss
C 03UMOM MIIEHUIIEH U BUKOOBCSAHON cMechio 1o 0.75 ra (puc.2.3).

«B ombITe M3y4arorca JBa pakTopa - TEXHOJOTUU BO3JEIBIBAHUS IMOJEBBIX
KyiabTyp (daktop A) U mnpuemMbl OCHOBHOW 00paboTkum mouBbl (¢aktop B).
TpagumoHHass TEXHOJIOTMS  BO3JENbIBaHHMS  KylbTyp (A;) OCHOBaHa Ha
HCIOJIb30BaHUU COBPEMEHHON TEXHHUKH C COOJIOJEHHUEM DPEKOMEHIYEMBIX CpPOKOB,
apamMeTpoB, HOPMATHUBHBIX MOKa3aTejaeil MX BBINOJHEHUSA. TE€XHOJOrHS TOYHOIrO
3emiiefienusi (A) OCHOBaHA Ha UCIOJIb30BAaHWUU CIIYTHUKOBOM HAaBHUTallMOHHOM
cuctembl GPS. C ee moMomnipl0 KOPPEKTUPYETCSI BBINOJHEHHE arpOTEXHUYECKUX
npuémoB. M3ywaembie mpuemMbl 0O0pabOTKH pPA3IMYAOTCS MEXKIY CO00H 110
WHTEHCUBHOCTH M XapaKTepy BO3ACHCTBUS Ha MOYBY: oTBaibHas (B)), MuHMMabHas
(B2) u «nyneBas» (Bs3)».

[Tpumensiemble ynoOpeHUsT M 03Bl TOJ O3UMYIO MILIEHUIY: KOMIUIEKCHOE
yaoOpenue 200 kr/ra. B nepuro Beretanyy 03uMOM MIIEHUITBI JAIOTCS IBE MOIKOPMKHU
aMMHa4YHOU cenuTpoi 10301 70 Kr 1.B./Ta B a3y BECEHHETO KYIIECHUS U KOJOIICHUSI.
[To TouHo¥# TexHOMOTUM BHOCAT AU HEepeHITMPOBAHHO, IO TPATUIIMOHHON TEXHOJIOTHH
cruiolHeIM - MeTogoM. [lox kapTodenb BHOCATCS KOMIUIEKCHBIE MHHEpaJbHbIE
ynoopenus -1 1/ra (a 1,3 ra- 1.3 1), a30docka - Hurpoammodocka - N:P:K=16:16:16.

B pamkax peanuzanuu MHHOBAIMOHHOW 0Opa30BaTEIBHON MPOTrpaMMBbl ObLIa
MPOU3BEJCHA 3aKYIKa CEIbCKOX035UCTBEHHON TEXHUKH, OTBEYAIOIIAs] COBPEMEHHBIM
TpeboBanusM: TpakTop John Deer 6920 ¢ xommiekTom y3kux kojec u MT3-1221,

cesiika D 9-30 Superc, cesnka npsimoro nocesa DMS, kaptodenecaxanka CF34 KL ¢
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Oynkepom 1,2 T, yeTbIpexpsiiHas, pa30paceiBaTeslb MUHEPATbHBIX ynoOpeHuiit ZAM
900 c cucremoii Troni, ompsickuBaTtens UF-901 ¢ o6bemom 1050 1 u paboueit
mupuHOM 3axBatra 15 ™M, komOaitn CAMIIO 2010 c¢ xatkoir 1,5 M,
kapTodeneyOopouHblii kKomMOaiiH ¢ paboueil mmpuHoi 3axBara 0,70...0,75 cwm,
BepTuKanbHO-ppe3epHas 0opona KE-303, nuckosas 6opona Catros 3001, auckoBbIit
kynbTuBaTOp Pegasus SG 3002, oxyunuk-rpedHeoOpazoBarens GF-75-4, miyr
HaBecHOU 06opoTHEI EurOpal 7 (3axapenko, 2008).

K 060pynoBannio HOBOro MOKOJIEHHUs, C TOMOIIBIO KOTOPOTo o0ecreynBaeTcs
BBIIIOJIHEHHE TEXHOJOTMYECKHUX ONEpalii TOYHOIO 3E€MJIEAENIHS OTHOCATCS
MPUOOPETEHHBIE CUCTEMBI: «ABTOMMIIOT» 1 TpakTopa John Deer (TounocTs 2-3 cM),
CUCTEMA YIIPABJICHUS BHECEHUEM >KMIKUX MaTepuasoB 1N, cucrtema KapTUpOBaHHUS
ypoxaiiHocT Insight nns xomb6aitna, npob6ooToopHuk FR1ITZMEIER PROFT 90,
cucrtema misa auddepennupoanHoro BHeceHus yaoopenuit RT 200 N, Sensor ALS
AKTUBHBIH, IpOrpaMMHOE oOecrieueHue sl coopa, XpaHEeHUs: U 00pabOTKHU MOJIEBBIX
maHabeIx SMS Advanced.

Taxoil arpokomIuIeKC MaliH odecrieunBaeT quHepeHIIpOBaHHOE BHECEHUE
yA0OpEeHUH, CPEICTB 3alMThl PACTEHUH, a TaKXe MO3BOJSET YYUTHIBATH MECTPOTY
IJIOZ0PO/IUSl TOYBBI M (PUTOCAHUTAPHOE COCTOSIHUS arpoJiaHmadgra.

Hcnonp3oBanue  mpuOOpOB  CIYTHUKOBOW  CHUCTEMBI  TJI00ATBHOTO
MO3WLIMOHUPOBAHUS TPU TMPOBEACHUU OCHOBHBIX ArpOTEXHUYECKUX MEPONPUSITHIA
N03BOJIAET 00ecreunBaTh KAU€CTBEHHOE BBITIOJHEHUE arpOTEXHUYECKUX OINEpalui.

TexHON0rus TOUHOTO 3eMJIEENNSI OCHOBaHA Ha UCIIOIb30BAHUU OKOJIO3EMHOM
cryTHHKOBOM cuctembl GPS, ¢ ee mnomomplo KOPPEKTUPYETCS BBINOJIHEHUE
OTZIEJIBHBIX arpOIPUEMOB.

OTtBanpHass o0pabOTKa MOYBBI MPOBOAUTCS 000pOTHBIM iIyrom EurOpal nHa
20-22 cM mox Bce KyJIbTyphl, MUHHMMajbHasi 0OpabOTKa MOYBBI MPOBOAMUTCA C
nmpuMeHeHneM KynbTuBaTopa Pegasus Ha 12-14 cMm o kapTodens u sumens. HyneBast

00paboTKa MOYBHI MPEYCMOTPEHA 0T O3UMYIO MIIEHUITY U BUKOOBCSIHYIO CMECh.
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AHHOTauMsl. B [aHHOM cTaThe paccMaTpuUBaeTCs TO, KaK arpoJpOHbI
OTKPBIBAIOT OTPOMHBIE NEPCIIEKTUBBI ISl CEIIbCKOXO3SIMCTBEHHOTO SKOHOMUYECKOTO
pocta. PazButre 6€CIMIOTHBIX KOMIUIEKCOB Ha CETOAHSIIHUMI 1€Hb IOCTUTIIO YPOBHS
3penoctu. depMeprl cTaii NPUHUMATH TOT (PAKT, YTO APOHBI BJIEKYT 3a COOOM
Hen30eXKHYI0 MoJepHu3anuio B arpapHoit cdepe. Hocrymuocts BIIJIA mo3BomsieT
JErKO  aJanTUPOBaThCA K HOBOBBEICHUIO, IPOBOAS TECTOBBIE IOJETHI U
AKCIIEPUMEHTHUPYSI C BO3MOKHOCTIMH adpO(OTOKaMephI JIsl BU3yaTu3aiiyi pacTCHUH.

KarueBbie caoBa: BIIJIA, JI/13, sxkoHOMHUYECKass OIICHKA, YKOHOMUYECKas

3 PEeKTUBHOCTD
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Abstract. This article examines how agrodrons open up huge prospects for
agricultural economic growth. The development of unmanned complexes has reached
a level of maturity today. Farmers began to accept the fact that drones entail inevitable
modernization in the agricultural sector. The availability of UAVs makes it easy to
adapt to the innovation, conducting test flights and experimenting with the capabilities
of an aerial camera for visualizing plants.

Keywords: UAV, DDZ, economic assessment, economic efficiency

OcHOBa COBPEMEHHOT'O CEJIbCKOTO XO3SIUCTBA - ATO aKTyaJlbHbIE U TOYHBIE
JaHHbIE O IUIOHAaAu OOpabOTKH MO KaxaoMy IModto. TodHocTh WHGOpMALUU O
IO/ TIOJISl HAMIPSIMYTO BIIMSIET HA TOUHOCTh pacueTra 3aTpaTr Ha ero o0paboTKy.

Pacxoxaenue wuHpopManuu O IUIOHAAM TOJIEM MEXay JdaHHBIMU,
MOJIYYCHHBIMHA C MOMOIIbI0 OCCIMJIOTHOM aBUAIMU M TPATUIIMOHHBIMH CIIOCOOAMHU
(0OBe3n moJisi MO KOHTYpY WM OOpPHUCOBKA MO CIIYTHUKOBBIM CHUMKAaM) MOXET
nocturath 15%, a 3TO 3HAUWT, YTO Takas kK€ OMOKa OyJIeT MPUCYTCTBOBATH IPH
pacyeTe 3aTpar Ha 3aKyNKy CEMSIH U yJI00pEeHUI.

Jlns onpeneneHuss SKOHOMUYECKOW 3 dekTuBHOCTH Hcnob3oBaHus BIIJIA
HEOOXOJAMMO paccuuTaTh (PUHAHCOBBIC 3aTPaThl, KOTOPHIE OMPENETSIOTCS Kak
COBOKYIHOCTh BCEX 3aTpaT Ha MPOU3BOJAUMBIC PAOOTHI, BKIIOUAIOIINE B C€0s 3aTPaTHhI
Ha CO3/IaHUE TIJIaHOBO-BBHICOTHOTO OOOCHOBaHUS, CTOMMOCTH a3p0(OTOCHEMOYHBIX
paboT, 3aTpaThl Ha EPEBO3KY 000PYI0BaHMUS, OIJIaTa TPyAa COTPYAHUKOB.

B OTHOIIEHWU KOMIIAKTHBIX YYacCTKOB JUIsl HYXJ 3aKa3uWKa, UCTIOJHUTEIN
YCIYr 3a4acTyl0 HE TMPOSBIAIOT THOKOW IICHOBOW TMOJIUTUKHU. TpaauiimoHHas
a’podoTocheMKa, KOTopasi IPoBOAUTCS ¢ momoibio camoieToB (Ty-134, AH-2, An-
30, Un-18, Cesna, L.-410) unu BepTosieroB (Mu-8T, Ka-26, AS-350) TpeOyeT BhICOKUX
HPKOHOMHUYECKHUX 3aTpaT Ha OOCITYKUBAHUE U 3aMPaBKY.

[IpumeHenne cTaHIAPTHBHIX ABUAIMOHHBIX KOMIUIEKCOB HEPEHTAOEIbHO B
ClIy4asx: Cb€MKH HEOOJIBIINX 00BEKTOB U MaJbIX IO IUIOMAIU Tepputopuii. B aTom

clydyae DJKOHOMHYECKHME ¥ BPEMEHHBIE 3aTpaThl Ha OpraHu3ainuio  padoT,
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MPUXOSIINECS Ha EIWHHIYY OTCHATON IUIONMIAIH, CYIIECTBEHHO MPEBOCXOISNT
aHaJIOTMYHBIE MTOKAa3aTeNu MpU cheMke Oosbiux romaneit (Illyouna, 2015).
HaydHbIi ¥ TEXHUYCCKHUH TMPOTPECC IO3BOJSET CErOJHSA  IIHPOKO
MCITOJTB30BaTh B 3€MJIC/ICIIMH COBPEMEHHBIC TEXHOJIOTHH BO BpPEeMs TJIAHUPOBAHUS U
BBITIOJIHCHUSI arpOTEXHOJOTHH. TakMMHM TEXHOJIOTHSIMH, HECOMHEHHO, SBIISIOTCS
OCCHIIOTHBIC JICTATEIBHBIC AIITaPaThI.
TouHoe 3emienenue BKIIOYACT B CceOs OOJIBIIOE KOJUYECTBO DIIEMEHTOB,

KOTOPBIC ACIIATCA Ha TPHU OCHOBHBIX OTalla:

1. cOop mHpOpPMAITIH O XO35HUCTBE, TTOJIE, KYIbTYpE;
2. aHanu3 uH(GOpPMAaIUU U NPUHATHE PELICHUS;
3. BBITNIOJIHEHHE PEILICHUH - IPOBEICHUE arpOTEXHOJIOTMUECKON ONeparii.

[lepen TeM, Kak MPUCTYIHUTH K 3eMIICIICTUIO, HEOOXOIUMO U3MEPHUTH TTOJIS TIO
dakTy (ecnmu OHM HE OBLIM HM3MEPEHBI), YTOOBI COCTAaBUTh TOYHBIN IUIaH 3aTpaT Ha
obpabarbiBaeMble IUIOIIAAW. B  pesyiapTrare uU3MEpeHUN TMOJS COCTaBIISIETCS
AIEKTPOHHAS KapTa IOJIsl.

DeKTpOHHAs KapTa - 3TO CPEACTBO MHBEHTAPHU3AIMH 3eMEJb, OMPEICIIIOIIee
PECYPCHBIN MTOTSHITHA 3€MeJTh X035UCTB. Takke 3TO CpefCTBO, MO3BOJISIOIIEE TOUHO
paccuuTaTh HOPMBI pacxoja TOPIOYe-CMAa30YHBIX MAaTEPHAIOB, HOPMBI BHECCHUS
yA0OpEHUI B CPEJICTB 3alIUTHl PACTEHUN B 3aBUCUMOCTH OT TUTOIIAH.

[Ipu cocraBmeHMM KapT KayecTBa IMOYB OTACIBHBIX TOJEH MOXKHO BBECTH
muddepeHIanTbHOe BHECEHHE CPEICTB 3alIUTHl PACTCHUH U YIOOPEHUH B pa3TMIHBIX
YJacTAX TOJISA, YTO TMO3BOJISET 3HAYMTEIIFHO COKOHOMUTh Ha BHECCHHH YIOOpECHUN M
CPEIICTB 3alllMTHl PACTeHWM, a TaKXKe HE IMepeHachlmarh mouBy. Kapra momeii maer
BO3MO>XKHOCTh BECTH MAaCIopTa IOJICH U CeBOOOOPOT XO3sIMCTBA, MOJACUUTATh HY)KHOE
KOJTMYECTBO CEMEHHOTO MaTepuajia, OCYIIECTBISATh MOHHTOPUHT TEXHWKUA M
OTIPEIENATh HE TOJILKO PAcX0/ TOTUIUBA, HO U 3P (EKTHBHOE UCIIOIH30BaHNE pad0vero
BPEMCHH H T.II.

DJIeKTpOHHAs KapTa MPEIOCTaBISIET BO3MOXKHOCTh BECTH 0a3y JaHHBIX 3a
HEOTPAHWYEHHBIN MPOMEKYTOK BPEMEHH U 110 HECKOIBKUM MOKA3aTENSIM.

[IpenmyniecTBa 3IEKTPOHHON KapThl MOJISI OUEBU/IHBI:
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e  J1a€T BO3MOKHOCTb BECTH yUYE€T U KOHTPOJIb BCEX CEIbCKOXO3AMCTBEHHBIX
onepauuid, I0TOMY 4TO Oa3upyeTcs Ha TOYHBIX TaHHBIX: IJIOIIAH MTOJIEH, PACCTOSHUH
JOpOT, HACEJIEHHBIX MYHKTOB U T.[;

e  IMOMOTaeT NPOBECTH MOJHBIA aHAIN3 YCIOBUM, KOTOPHIE BIUSAIOT HA POCT
PACTUTENILHOCTH HA IAaHHOM I10JIE;

e  TIO3BOJIIET ONTHUMHU3UPOBATh IMPOU3BOJICTBO C MLENBIO IOTYyYCHUS
MaKCUMAaJbHOTO JOXOJd, & TAKXKE PalMOHAIBHOIO HCIIOIb30BAaHUSA B NPOU3BOJICTBE
pPECYpCOB;

e  BECTHM NACHOPTHBIE JAHHBIE O CEIBCKOXO3SMCTBEHHBIX YIOJbIX C YUETOM
MIPUBSI3KHU K TOAY YPOXKasi;

e  IPOCMOTP U aHAJIN3 TEMATHUYECKUX KApPT arpOXUMUYECKOTO MOHUTOPUHTA
MOJIEH, BO3/JEJIBIBAEMOM  KYJIbTYpbl, BHOCHUMBIX YyJIOOpEHUH, YpOKaWHOCTH,
HKOHOMHUYECKOUN 2PHEKTUBHOCTU KYJIBTYPHI U TIP.;

e YYET U aHAIM3 TOCIEACTBUU TNPU PA3IUYHBIX HEOIArOMPHUATHBIX
MOTOAHBIX YCJIOBHUSIX M JIPYrHMX IOKa3zaTeled MOCPEACTBOM OECHMIOTHON aBHALIMH
(TuTOIIaIM MOJIETIIOCTU MTOCEBOB, BEIMEP3IINX YUYaCTKOB IIOCEBOB, CTAJANH CO3PEBAHMS,
3aCOPEHHOCTh MOJIEH);

o  (opMHpOBaHUE CTATUCTUYECKUX CIPABOK M OTYETOB.

[locne mosydeHUs SIEKTPOHHOW KapThl TMOJS BO3MOXHO IPOBOJUTH
arpoxXuMuueckoe o0cCJeOoBaHUE TMOJIEH U BHOCUTH JOMOJHUTEIbHYI0 HUHGOPMAIUIO
(xapThl conmepkanusi ocHOBHBIX AnemeHToB N, P, K, Ca, Mg, S, Ph, rymyc) o none B
CYIIECTBYIOIIYIO 0a3y TaHHBIX.

I[lo paHHBIM KOMIITAHMM «OECIMJIIOTHBIC TEXHOJIOTHMHY», OKa3bIBaIOIIEeH
npodeccuoHaNbHbIE YCIYTU B 00JIACTH Ie0JIe3UH, KaJacTpa, CEIbCKOTo X03sIMCTBa, C
MOMOILBIO OECTMIIOTHBIX JIETATENIbHBIX aNapaToB, ucnoib3oBanue bITJIA no3Bonser
HE TOJBKO MOBBICUTH KAYECTBO U 00BHEM BBIITYCKAEMOW MPOAYKIIUU, HO U IKOHOMHTH
JI€HEKHBIE CPEACTBA 3a CYET:

e  bosee TouHOTO MIJIAaHUPOBAHKUE 0OHEMOB padbOT

) Bnecenust ToJ1ibk0 HE0OX0AUMOTro 00beMa yIoOpEeHUN U TOJIBKO TaM, TJe

9TO HGO6XOI{I/IMO, d HC CILIOIIHAA IIOAKOPMKa
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e  BriaBieHue HETOCEBOB, a TAK)KE HEKAUECTBEHHO PabOTHI

e  Omnpenenenne GpakTUYECKUX 00HEMOB pabOTHI (IJIOMIAL CEBA, MJIOMIA/b
00pabOTKH M T.II.)

VYenyru ¢ ucnons3oBanueM BIUJIA 11 MOHMTOpHMHIA NAlIHU BKJIIOYAKOT B
ce0si: WHBEHTApW3AIMSA CEIbCKOXO3SHUCTBEHHBIX YrOMWWA IS TUIAHUPOBAHMUS
ceB000OpOTa, TMOJIEBBIX PabOT U MOTPEOHOCTH TOpPIOYE-CMA30YHBIX MAaTEepUalioB,
CPEelICTB 3alUThl PACTEHUH U T.M., ONpEIEJICHUE MOTPEOHOCTH TIOYBBHI B
a1 depeHINPOBAHHOM BHECEHUHM YAOOPEHUMN, OLIEHKA COCTOSHUS TEPEe3HMMOBKH
KYJIbTYp, OLIEHKAa COCTOSIHUM MTOCEBOB (CpaBHEHUE NTOCEBOB Ha 0cHOBE uHeKkca NDVI)
, OLICHKa 00bEMOB PadOT MO BCHAIIKE- MOTYT OKa3bIBAaThCSA KaK MO OTAEIbHOCTH, TaK
Y €IMHBIM KOMIUIEKCOM B T€UEHHUE T'0JIa WM BET€TalMOHHOTO NIEPUOa.

Jlnst kommuiekcHo# yemyru, Ha 10000 ra, tpeGyetcst 12-14 BbIIETOB, PU ATOM
CTOMMOCTH BCET0 KOMIUIeKca ycayr coctaBuT 70 pyO/ra. Ilo xenaHuio 3aka3uuka,
mporpamMma OOCJIE€IOBaHUN MOXKET ObITh M3MEHEHAa WM JOIMOJHEHa, MPU STOM
CTOMMOCTD YCIIYT KOPPEKTUPYETCSI U OOrOBapUBACTCS MHANBUIYAIBHO.

C nomompl0 OECHWIOTHBIX JIETaTEeNIbHBIX —AalllapaToB 00ECIeYrBaCTCS
CYILIECTBEHHAs] SKOHOMHS 3aTpaT [0 CPAaBHEHHMIO C HA3eMHBIM OOCJIEIOBAHHEM,
CITYTHUKOBBIMU (HhOTOTpausIMH WIM UCTIOJIb30BAHUEM MTUJIOTUPYEMON aBUAIIUH.

Taxkum oOpazom, mpu 00n€Te, CoBepIIaeMOM OECHUIIOTHBIM JIETATEIbHBIM
amnmapaToM, C IeJIbI0 KOHTPOJIS 00beMa BBITIOJIHEHHBIX Pa0O0T MPH €ro YTOYHEHUH U
MCKIIFOUEHUH TIPUIHUCOK, pacxoxaeHue B 1% naetr sxoHoMHIO o (poHay 3apaboTHOM
miaTel B pasmepe 0,10 muH. py6. Kpome Toro, mpu cokpaiiienuu oobema padbot Ha 1%
10 CPEACTBAM 3alIUThl PACTEHUM, SKOHOMUSI IEHEKHBIX CpeACTB cocTasisiet 0,03 MitH
pyo.

CymiecTBeHHasi SKOHOMUSI 3aTpaT MPU HKCIOIB30BAHUU a’dPO(YOTOCHEMKU C
NpUMEHEHnEeM OeCNMJIOTHOrO  JIeTaTeJIbHOro — amnmapara HaOiomaercs  Ipu
HEO0OXOMMOCTH BHECCHUS YIOOPEHNN Ha CEIhCKOXO03SHCTBEHHBIX MOJISX.

KapTel BereTanoHHOTO WHJEKCA, TMOJIY4YeHHbIE B pe3ylbTrare o0yéra
HCCIIeTyeMON TEPPUTOPHUH, UCTIONB3YIOTCA KaK UCXOJIHbIC TAaHHBIC TIPU OIpEJIeICHUN

OJHOPOJHBIX 30H IIO IINTOAOPOJHIO ITOYBEI. HOJ’IyLIeHHI)Ie JaHHBIC MOTYT IIO3BOJIMTbH
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co3MaBaTh mpeanucanus Uit JuddepeHIMPOBaHHOTO BHECCHHS] MHHEPATbHBIX
YIOOpECHHIA.

JuddepeHnpoBaHHOEC BHECCHHUE YI0OPEHU, B 3aBUCMMOCTH OT MECTPOTHI
MOYBEHHOTO TIIOJIOPO/IHS, TIO3BOJISIET O0Jiee pallMOHAILHO M SKOHOMHO PacXo/I0BaTh
ynoOpeHus 0e3 moTeph ypoxkas u 0e3 CHU)KEHUS €ro KauecTBa.

Takum 00pa3oMm, ¢ MCIIOJIb30BAaHHEM OCCIMIIOTHOTO JICTATEIILHOTO ammapara,
MIPU COKpaIeHnu oobema padoT Ha 1%, 3KOHOMHUSI 3aTpaT Ha BHECEHUE yIOOpCHHIA

nocturaet 0,2 MiTH. pyo.
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AnHoTaumusi. B pabotre packpeiTa CyTh METOJOB JIUCTAHIIMOHHOTO
30HJUPOBAHMS, OIMMUCAHBI TMEPUOAbI WX CTAHOBJICHHUS W pPa3BUTHs. Tak ke JaHa

Knaccnquaum[ AUCTAHIITMOHHBIX METOAOB U OECIMJIOTHBIX JIETATEIBHBIX arapaToB
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(BITJTA) mo pa3nmuuHbIM MpU3HAKAM, TOKa3aHa OCOOEHHOCTh MPUMEHEHHUS METOJ/IOB
JTUCTAHITMOHHOTO 30HJIUPOBAaHUS B HAYYHBIX HCCIeqoBaHUAX. OmHCHIBaeTCS
coBpeMeHHBIM pBIHOK BIIJIA. PackppiBaloTcsi OCOOCHHOCTH  MPOW3BOAUMOI
aspodorochemMkn ¢ mpumeHenneM bBIIJIA wu nmanmpHelmee mnpeoOpa3oBaHme
MOJIYYEHHBIX CHUMKOB.

KaroueBsbie cioBa: /[J13, BIIJIA, TouHoe 3eMiieeane, Io4Ba, OMbIT

Abstract. The paper reveals the essence of remote sensing methods, describes
the periods of their formation and development. The classification of remote sensing
methods and unmanned aerial vehicles (UAVs) according to various criteria is also
given, and the peculiarity of using remote sensing methods in scientific research is
shown. The modern UAV market is described. The features of aerial photography using
UAVs and the further transformation of the obtained images are revealed.

Keywords: DDZ, UAV, precision farming, soil, experience

Tounoe 3emiienenue - Jy4IIMA CHOCOO JJIsI  pealu3alud  CTpaTeruu
IUIAHUPOBAHMSI M ONEPATHUBHOTO  YINPABJIEHUS  MPOU3BOACTBOM  MPOAYKIIHH
pPacTeHHEBOACTBa, C MPUMEHEHHEM pecypcocOeperaronmx TexHonoruid. [loatomy B
HACTOSIIIee BpeMs, COBpEMEHHasi HayKa pa3BUBAET M MPUMEHSET HOBBIE METOJbI, C
MOMOIIIbI0 KOTOPBIX JTWHAMUYHO PA3BUBAIOTCS MPUEMBI HEMPEPHIBHBIX HW3MEPECHUMA
pPa3TUYHBIX TTOKA3aTEe TOYBBI M CEIBCKOXO3SHCTBEHHBIX KYJIBTYP B CHCTEME
TOYHOTO 3eMJIC/ICTIHSI.

C moMOmIpI0 TPHEMOB TOYHOTO 3eMJICACIUS W C YYETOM JaHHBIX
KapTorpadUpoOBaHUs, OTPAXKAIOMUX HEOAHOPOJAHOCTH TIONSA 0  Pa3IMYHBIM
XapaKkTepucTukaM (ypokKalHOCTh CEIbCKOXO3SUCTBEHHBIX KYJbTYp, IUIOJOPOAHE
MOYB, pebed), MOKHO TIPOBOAUTH PA3TMYHBIC arPOTEXHUUECKUE MEPOTIPHSITHS.

OgHuM W3 TEPCHeKTUBHBIX MPUEMOB JUIsl TMOJydeHUs uH(opmaiuu,
HEO0OXO MO TSl TPUHATHS 000CHOBAHHBIX U CBOCBPEMEHHBIX PEIIEHUHN B CEIbCKOM
XO3SUCTBE SBIISICTCSI KOMIUIEKC CPEJICTB U METOJOB JIUCTAHIIMOHHOTO 30HIUPOBAHUS
3emin ([I33)- kmroueBoro koMroHeHTa ToyHoro 3emuenenus. Murtepec k JI33 3a

MMoCJICAHEC BpPEMA CYIICCTBECHHO BO3POC Yy YUCHBIX, KOTOPLIC HpI/IO6peJ'II/I HOBYIO
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BO3MOXHOCTh OOpaOOTKM M aHaldu3a JIaHHBIX, HA OCHOBE BO3AYIIHOIO H
CITyTHUKOBOT'O HAOJIOJICHUSI, COBMECTHO C OJIHOBPEMEHHBIMU HA3€MHBIMU
ucciaenoBanusamMu. Marepuansl JI33  ¢dopmupyrorcss 0e3 HENocpeacTBEHHOrO
KOHTaKTa ¢ 00bEKTOM U3yUCHUS.

B nocnegnue roapl s 06cieoBaHUsT HEOOBIIUX TI0 TUIOMIAAU TEPPUTOPUI
BcE Oosibllice MpPUMEHEHUE HaxoauT TexHosorus JI33 ¢ wucnonab3oBaHUuEM
OECHMIOTHBIX JIETATEeNIbHBIX allapaToB.

Hcnonp3oBanne OecmuoTHBIX JieTaTenbHBIX ammapatoB (BITJIA) B cenbckom
XO35IUCTBE - OAHO W3 HamOoJiee TEPCIEKTUBHBIX HAIPaBICHUN MPUMEHEHHS 3TOMN
TEXHOJIOTHUH, B CUCTEME TOYHOTO 3EMJIEICIIHS.

C nomoipio JPOHOB 00ECIEUUBACTCS CYIICCTBEHHAss 3KOHOMHS 3aTpaT II0
CPaBHEHHUIO C HAa3eMHBIM OOCJIEIOBAHHEM, CIIYTHUKOBBIMU (oTorpadusmMu wuiu
HCIIOJIb30BaHUEM MIJIOTUPYEMOM aBHAIUH.

AspodoTochéMKa ¢ TPUMEHEHHEM OECHUIIOTHBIX JETaTeIbHBIX allapaToB
(BIJTA) B mocnennue 3-5 jeT cTaja MIMPOKO MPUMEHSTHCS B MPAKTUKE CEIbCKOTO
X035MCTBA, TAK KaK CIIPABUTCS € 3aJjaueii aHaJIM3a MECTHOCTH C 3€MJIM KpaiiHE CII03KHO,
Y IIPAKTUYECKU HEBO3MOKHO OMUPATHCS HA ChbEMKHU CO CITyTHUKOB, HMEIOIINX MEHEE
JETATM3UPOBAHHYIO CheMKY, Hexeu adpodoTocheMka ¢ BITJIA. Tlpu sTom, chemka c
BITJIA siBnisieTcst onepaTUBHOM M MOXKET OCYIIECTBISATHCS 1aKe B 0OOJAYHYIO MTOT0Ty.

brnaronapsi npuMeHeHHI0 OECTIMIIOTHBIX JIETATEIBHBIX allapaToB B CEIHCKOM
XO3SMCTBE, PEIIACTCA LEIbIM PAN BAXKHBIX 3a4a4: YYET CEIBCKOXO3MCTBEHHBIX
3eMelb, MOCEBHBIX pab0OT, MOHUTOPUHT 00BbEMA U OIICHKA KAa4eCTBa BBIMOJHSIEMBIX
paboT, MPOTHO3 YPOKAMHOCTH MOCEBOB CEIIbCKOXO3IMCTBEHHBIX KYIBTYP, IPOBEICHUE
KOJINYECTBEHHOM OILICHKU MOCTPaJaBIIMX MOCEBOB, KOHTPOJIb cOOpa ypoxkasi, OXpaHa
CEIbX03yTOJIui, pacyeT 00ObEMOB YIOOpPEHUH U T.J.

Bricokoe MpOCTpaHCTBEHHOE pa3pellieHHe CHUMKOB, Ha KOTOPBIX KaXKJI0€
OT/ICJIBHOE PACTEHHE MPEJICTABICHO HECKOIBKMUMU MTUKCEISIMH, a TAK’KE€ BO3MOKHOCTh
ChEMKM B 3aJJaHHOE€ BpEMs TMO3BOJISIIOT OLICHUBATh COCTOSIHUE IIOCEBOB
(pa3pex€HHOCTD, 3aCOPEHHOCTD). [locie reorpaduyeckoil MPUBI3KU U300paKEHUN C

BITJIA BO3MOXHO MPOBEACHUE TOYHOM KOJUYECTBEHHOM OILEHKH TIOCEBOB,
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MOBPEXKIEHHBIX BPEIUTEISIMU U O0JIe3HSIMU. MOXKHO TakXe OIEHHUTh OMoMaccy Ha
T000# cTaanu (HEeHOIOTUYECKOTO Pa3BUTHS PACTCHUIA.

Ha cerogHsAmHuii MOMEHT AaKTHBHO MCIIOJB3YIOTCS JUCTAHIIMOHHBIE U
Ha3eMHbIE METOJbI JIJIs1 00CIEOBAHUS [TOCEBOB 10 UX CHEKTPAIBHON OTPAKATEIBHOM
cnocoOHocTH. [IpruMeHeHre MyJIbTUCIEKTPAIbHON ChEMKH B HCCIEIOBAHUSAX - 3TO
HOBBIM IIar B Pa3BUTUU CEIBCKOTO XO35MCTBA. /[MCTaHIIMOHHAs OLEHKA COCTOSHUS
PACTUTENBHOCTH OOBIYHO MPOBOJAT, IMPUMEHSAS BEreTalMoHHbIA HHIEKC NDVI
(Normalized Difference Vegetation Index) - 1moka3arenbp  KOJIMYECTBA
(OTOCHUHTETHYECKH AKTHBHOW OHOMAcCChl, KOTOPBIM pPACCUUTHIBACTCS Ha OCHOBE
CONIOCTAaBJIEHUs OTPAXXEHHsSI PACTUTEIBHOCTM B  JHMANA30HAX KPAacHOTO U
nHppakpacHoro  um3nydeHus. Jus  auctaHumoHHod — omeHku  NDVI  Ha
CEITBCKOXO3SIMCTBEHHBIX 3€MJISIX MOTYT OBITh MCIIOJIB30BaHbI CITyTHUKOBBIE CHUMKH U
a’po(OTOCHUMKHU ¢ OECITMIIOTHOTO ammapara.

Aspodorochémka moceBoB BO Bpems Bererauuu ¢ BIUJIA umeer psn
MPEMMYLIECTB IO CPAaBHEHHUIO C MCIOJIb30BAHUEM KOCMHUYECKMX CHUMKOB:
OecnIoTHasl ChbEMKA SIBJIETCS] OTIEPATUBHOM M MOKET OCYIIECTBIISITHCS B OOJAUHYIO
MOrO/ly, MOJYYEHUE CHUMKOB BO3MOXKHO B ITPOLIECCE TOJIETA, TAE €€ paspelaronas
CIIOCOOHOCTH HaMHOTO BhIMIE (3-50 cM/MHUKCENh).

Pe3ynbraThl cheMku 3eMHON moBepxHocTtu ¢ BIIJIA moryTt paccmarpuBartbest
Kak Oojee jemieBas W OINEpaTUBHAs ajbTEpPHATHBA HMCIOJIb30BAHUIO JAHHBIX CO
CIIyTHHMKA [IPY MOHUTOPHUHIE MOYB U [IOCEBOB HA YPOBHE OTAEIBHBIX ITOJIEH.

Chepa mnpuMeHeHHs OECHUIIOTHBIX JIETATEJIbHBIX  aMMapaTtoB  OBICTPO
pacimpsieTcs, COOTBETCTBEHHO, CIPOC HA WCIIOJIb30BAaHUE JIPOHOB JUISI HYXK]
CEJIbCKOTO XO3icTBa Oy/eT CWIBHO pacTd B Ommkaiiime roasl. [lo MHeHuro
DKCIEPTOB, IMpPU  YPETyJIHPOBAHUM  CHOPHBIX BONPOCOB IO  JIETAJBHOCTH
WCIIOJIb30BAaHUsI HA3eMHOTO MPOCTpaHcTBa, Poccus, oOnamaromas OTPOMHBIMH
TEPPUTOPUSIMUA U CEJIbCKOXO3SIMCTBEHHBIMU YIOABAMHU, MOXET CTaTh JUIECPOM Ha
pbiHKE ucnonb3oBaHus BIIJIA, KOTOpBIi, MO CyTH, BO BCEM MHUPE HAaXOIWUTCS €lIE B

3a49aTO4YHOM COCTOsSHHH.
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Takoe TONOXKEHHUE JNIeJI, HECOMHEHHO, NPHUBJIECKATEIBHO Ui Pa3BUTHUSA
KomMepueckoro ucrnonb3oBanusi BIIJIA B Poccun u nmpuBieyeHUs: MHBECTHUIIMN B
Hay4HbIe HccienoBanus. [1o pacyeram MexayHapoHON accordanuy O€CITUIOTHBIX
cucteM, 1m0 80% Oymymero xommepueckoro pbiHka BIIJIA mpugercs Ha

CEIbCKOXO03SCTBCHHbBIC APOHEI.
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AnHotaumsi. B Hacrosimee BpeMsi kak B Poccun, Tak u 3a pyOexoMm cTaiiu
KCMOJIb30BaTh JJAHHBIC JUCTAHIIMOHHOTO 30HIMPOBaHUs 3eMjHd, B ToM uucie NDVI,
1. OLIEHKM TPOAYKTUBHOCTH CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp. OTH JaHHBIC
MOJIy4eHBI I OOJBIIMX TEPPUTOPUN, TAKUX Kak Kpail, obnmacte u paitoH. K
COXKQJICHUIO, MaJlo pPaboT, TMOCBSIICHHBIX W3YYCHUIO JIAHHOTO HaIpaBJICHUS
HCCIICTIOBAHUM TSl OTACIBHBIX ToJIeH. [{enpto paboThl OBLIIO YCTAHOBUTH B3aUMOCBSI3U
ypoxariHocTH ¢ NDVI 1moceBoB 17151 OTIENBbHBIX MMOJIEH 03UMOW MIIEHULIBI.

KawueBbie ciaoBa: NDVI, ypoxallHOCTh, 3€pHOBBIC, IMIICHUIIA, IOYBA,

TIOZI0POTE
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Abstract. Currently, both in Russia and abroad, data from remote sensing of the
Earth, including NDVI, have begun to be used to assess crop productivity. These data
are obtained for large territories, such as the region, the region and the district.
Unfortunately, there are few papers devoted to the study of this area of research for
individual fields. The aim of the work was to establish the relationship between yield
and NDVI of crops for individual fields of winter wheat.

Keywords: NDVI, yield, cereals, wheat, soil, fertility

dopMHUpOBaHUE  ypoxkKasi IOCEBOB  CEIbCKOXO3SUCTBEHHBIX  KYJIBTYD
onpenenseTcss (OTOCUHTETUUECKON MPOYKTUBHOCTBIO, KOTOPAsi 3aBUCUT OT yCJIIOBUI
BBIPAI[MBAHUS.

Hcnonb3oBaHrWe  pa3iWyHBIX  AJIEMEHTOB  TEXHOJIOTHM  TO3BOJSIET
ONTUMHU3UPOBATH NPOTYKIIMOHHBINA MTPOLIECC PACTEHUI MTPU X BO3I€NbIBAHNU. Pa3Hbie
MPEAIIECTBEHHUKH, YPOBEHb MHUHEPAJIbHOIO NUTaHWUS, CPOKA U HOPMBI CEBa
OKa3bIBAIOT OOJIBIIIOE BIUSHUE HA (POTOCUHTETUYECKUE MTOKA3aTEeNN MOCEeBa, KOTOPhIE
XapaKTEPU3yIOT €ro ONTHUKO-OMOJIOTMYECKHE CBOMCTBA, 3aBUCALIUME OT CTEOJIeCTOs,
BBICOTHI, TUIONIAAM ACCUMUJIAIIMOHHOM MOBEPXHOCTU, COJACPKAHUS XJIOpopuilia, a
TaKX€ OT APXUTEKTOHUKH PACTCHUM.

Jns OLEHKH MPOAYKTUBHOCTH CEIbCKOXO3SIMICTBEHHBIX KYJIbTYP MOXKHO
MCMOJIb30BaTh BereTauuoHHBbIM uHAEKC NDVI. OH paccuutbiBaeTcss ¢ MOMOIIBIO
KOO (PUIIMEHTOB  CHEKTPaIbHOM SPKOCTH TIOCEBAa B KpacHOW U OJMKHEH
nH(pakpacHOM 00JaCTAX CIEKTpa AJIEKTPOMATHUTHBIX BOJIH, CJI€IOBATEIBHO, 3TOT
MoKa3aresib MOXET OBITh MCMOJIb30BaH KaK OJHA M3 XapaKTEPUCTUK €ro OMTUKO-
OMOJIOTUYECKUX CBOMCTB.

OOBEKTOM HCCICAOBAHMI SBISIIOCH IOJC C SUMCHEM, O3MMON IIIICHUIICH,
KapTodeseM 1 BUKOOBCSIHON CMECHIO.

[Tan paGoThl BKIIFOYAI B CEOS:

®  MPOBEJCHUE HA3EMHBIX MCCJICIOBAHUNA MO U3MEPEHUI0 OMOMETPUIECKUX
MoKa3aresen CelbCKOXO03sUCTBEHHBIX KYJIbTY B (pa3y BETEHUSI K BOCKOBOM CIEIOCTH,

a Takxke yOoopka yposkasi 3pHOBBIX KYJIbTYP.
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e  (QukcupoBaHue cralMoHapHbiXx Touek GPS- HaBuraropom, a TakKxke
KOPPEKTUPOBKY MpPHBSI3KHM U TpaHchopmanuio cHUMKOB ¢ BIIJIA oTHOcHTENnbHO
MOJIYYEHHBIX TOUEK ITPUBSI3KHU.

deHosornyeckre HaOIIOJIEHUs MPOBOAWIM COTJIACHO MeTonukam. [lpu stom
PYKOBOJICTBOBAJIUCH TEM, YTO HAdajo (pa3bl OTMEYAJIOCHh NPH HAOIIOJEHUN JAHHOTO
npusHaka y 10-15% pacrenuit, a nonnas daza - npu 70%.

B ¢a3y nBerenus nmpoBOIUIUCH, U3MEPEHUS BBICOTHI PACTEHUN sUMEHS B 36
TOYKaX, KOOPJAUHATHI KOTOPBIX QukcupoBainch GPS-naBuraropom. B xaxmoi Touke
u3Mepsiach BbicoTa 15-16 pacTeHumil s;aMeHs, KOTOpas 3aTeM ycpeaHsach. [[nuHa
nuHuM -15 cm. Cxema: o mocTpOCHHBIM HAMU KOHTYpaM.

B ¢a3y uBereHus mpoBOAMIMCH HA3eMHbIE HU3MEPEHUN OHOMETPUUECKUX
IoKas3aresierd 03uMou meHuIbl. Kommyectso Touek 14, noBTopHOCTH 32-33 pacTeHus
HAa TOYKY, B3STBIX C BapuMaHTa TOYHOM MHUHUMAIBHOM, TOYHOW OTBAJIBHOM W
TPAIUIIMOHHONW OTBAJIbHOM, TPAIUIIMOHHOW MHHHUMAJIBHOM 0O0pabOTKON IOYBHI,
COOTBETCTBYIOIIME AeNsIHKaM 3, 5, 2, 7. JInuHa nuaun otdopa -25 cm.

[Tepen yOopkoii ypoxasi, B (pa3y BOCKOBOH CHEIOCTH MPOBOJWINCH Ha3EMHBIE
U3MEpEHUIl OMOMEeTpUYECKUX TOoKa3aTesleld 03MMOI MIIEeHHUIbl: 6uomacca oOpasua,
KOJIMYECTBO KOJIOChEB B 00pasiie, KOJU4ecTBO 3EpeH B kosioce, macca 1000 3épeH.
KomuuectBo Ttouek 14, mnoBropHOCTh 32-33, B3ATBIX C BapuaHTa TOYHOU
MHUHUMAJIbHOM, TOYHOW OTBAJIBHOW M TPAJAWLHMOHHOW OTBAJIBHOW, TPAaAWLHOHHOU
MUHHUMAJIbHOM 0OpabOTKON MOYBBI, COOTBETCTBYIOLIME AENSHKaM. J[JlnHA JHHUH
otbopa -15 cMm.

OO6nET uccienyeMoi TEpPUTOPUH TOJIsI Mpou3BoAMIICs ¢ momotibio BITJIA DJI
Phantom 2. Ha kBagpokonTep Obuta ycTaHOBJIEHA HaBecHas kamepa Mapir, KoTopas
MO3BOJISIET MPOU3BOAUTH ChEMKY B BuAuMOM (RGB) u OmmwxkHem uH(ppakpacHOM
(NIR)GB nunanasone.

CumMBKka CHHUMKOB, TOJy4YeHHbIX ¢ momomisio BIIJIA, npousBoaunace B
nporpamme DroneDeploy.

B nanbHeiimemM  HeoOxoaumMo  ObUIO  BOCHOJB30BAaThCS ~ OCHOBHBIM

WHCTPYMEHTOM It paboThl C TEONpPOCTPAHCTBEHHbIMU JaHHBIMH - [UC
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(reorpaduueckas mHbopmarmonnas cuctema). ['MMIC mpuMeHseTcss B pa3iHYHBIX
chepax, B TOM YHCIIC B CEIHCKOM XO3SHCTBE, MPAKTHYCCKHUE HABBIKH PAOOTHI C
KOTOPO# TpaHCHOPMUPOBAIUCH U3 Y3KOCTIEIIUATU3UPOBAHHON 001aCTH KOMIIETEHIINU
710 OOIIETPUHATOTO CTaHIAPTA.

JIst pellieHrs MIMPOKOTO CIEKTpa 3a/ad Mo CO3JaHuI0 (IIPOCTPAaHCTBEHHAS
reorpaduyeckas MOpUBSA3KA HW300paKEHUM, peJakKTUpOBaHWE JAaHHBIX  T.IL.),
yIpaBleHUIO (MEPEIPOULIMIPOBAHUE PACTPOBBIX U BEKTOPHBIX CIOEB U T.II.), aHAIIU3Y
(ucrionp3oBaHue PYHKIUM Te000paboTKH: OydepHbIe 30HbI, KaJIbKYJSTOP PACTPOB) U
MIPEICTABJICHUIO T€OaHHBIX (BU3yaliu3aIlisl CHUMKOB) B paboTe ObLTa MCIOJIb30BaHA
cBoOoaHas KpoccruiatdhopmeHHass reouHdopManronHas cucteMa QuantumGIS
2.18.2.

[Ipouenypa nanpHeimeit oOpaboTku cHuMKa B mnporpamme QuantumGIS
BKJIIOYAJIa TMPUBSI3KY pacTpa, €ro reOMETPUYECKYI0 KOPPEKIUI0 MO KOOpAMHATAM
OTOPHBIX TOYEK, MOJYYEHHBIX NP MPOBEICHUM MOJIeBBIX uccaeaoBanuii Ha [[T3 c
nomoibo GPS-HaBuraropa.

[Ipotiecc mpUBSI3KU 3aKITIOYACTCS B BBIJICJICHUU TOUEK Ha KapTe, JUIsl KOTOPBIX
TOYHO W3BECTHBI reorpaduyecKkue KOOPAWHATHI. J[JIs MpHBS3KK pacTpa K CHAUMKaM
MPUMEHSETCS TOJMHOMHAIIBHOE TMpeoOpa3oBaHWE BTOPOTO TOPSAJKA, TaK Kak
KOJIMYECTBO KOHTPOJIbHBIX TOUEK B HAIIEM CiIy4ae -6, UCIOJb3ys METOH «OIMKHHMI
cocemy.

YPpOKalHOCTh 3€PHOBBIX KYJIBTYp OIPEAENsach IOJACISIHOYHO Ha BCEHU
IJIOIMaAX  TOJS  METOJAOM  MPSMOro  KOMOalWHUpOBaHMS C  NPUMEHEHUEM
MajiorabapuTHOrO CaMOX0IHOTo komOaiina Camrio.

OOpaboTKa TMOJYYEHHBIX SKCIIEPUMEHTAJIbHBIX JAaHHBIX MPOBOAMIACH B
COOTBETCTBUM C OONICHPUHSATHIMA METOAMKAMH TOJIEBBIX HCCJIEAOBAHUN TIO
CEeBCKOXO3SIMCTBEHHBIM KYybTypaM Kadeapsl 3emieaenus PCAY-MCXA.

Takum oOpazom, s lleHTpa ToOuHOTO 3emuenenus XapaKTEepPHBI
METEOPOJIOTHYECKUE U TeOMOP(OJIOTHIECKUE YCIOBHS, TUITUYHBIE IS JaHAIadTOB

LIEHTPAJIbHOM YaCTH HEYEPHO3EMHOM 30HBI Poccum.
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[TouBsl LlenTpa TouHoro 3emiieenusi MPeACTaBICHbl NAXOTHBIMU JIEPHOBO-
noazoyucteiMu.  [lo  cBoeMy TrpaHyJOMETPHYECKOMY COCTAaBY OHHU SIBISIOTCS
CYIJIMHUCTBIMH M cylecuaHbiMU. [louBoOOpa3yommMu HOpOJAaMH  SIBJISIOTCS
MOpPEHHBIE KPACHO-Oypbl€ CYTJIMHKH, UMEIOIIHE JIBYWICHHOE CTPOEHUE.

[TouBbl Ha ONBITHOM YYacCTKE OTBEYAIOT TPEOOBAHUSIM 3E€PHOBBIX KYJIBTYD,
SBJISISICH XOPOILIO OKYJBTYPEHHBIMHU, @ TOTPEOHOCTh MOYB B U3BECTKOBAHUM - HU3KAS.

Arpoxknnmarnueckue ycioBus 2023 roga Obuid B 1EJIOM OJaronpusTHeL. 1'ox
ObL1 O0J1ee TemibiM Ha 2-3 rpaayca u 0oJee BIaKHbBINA, YEM B CPETHEM.

[ToceB 03uMoil muieHuIb! ObLT pou3BesieH cesikoil DMC-3 Ha BapuaHTax ¢
HYJIEBOM 00pabOTKOM MOYBBI, HOpMa BbiceBa 267 Kr/ra, Ha BapuaHTax C OTBAJbHOMU
o0OpaboTkoii mouBkl cesikoi J1-9-30, Hopma BbiceBa 267 kr/ra. Uepes mecsil mocie
nocesa, OblIa Mpou3BeAeHa 00padOTKa MOCEBOB O3MMOM NIICHUIBI (PYHTHUIUIOM
«Anucreprpan» - 0,81/ra u repounaoM «Anbro-cynep» - 0,5 n/ra.

OO61mast ypo>kaitHOCTb 10 BapUAHTY C HYJIEBOM 00pabOTKOM MOUBbHI ObLIA BHIIIIE,
YeM 110 BapuaHTy Bemaiika Ha 0,96 ra. CpenHsas ypoxalHOCTh O MOJIF0 COCTaBmIa 5,6
T/ra.

JIns1 BBIABICHUS 3aBUCMMOCTH YPOKAWHOCTH O3UMOM MIIEHUIBI U CHUMKOM C
BIUJTA, HeoO0XxomuMo TOJNY4YHTH TO TeompuBszaHHOMY CHUMKY NDVI 3nauenus
BEreTallMOHHOTO MHJEKCa MO Moo miieHuipl. CHUMOK 00pa3oBaH M3 CUHETO U
3esieHoro kaHasioB. CHUMOK ObLI clieniaH 3a 3 1HS 10 YOOPKH O3UMOM MILIEHULIBI.

JlUIs BBIYKMCIICHUS] 30HAJIBHOM CTATHCTHUKH, Ha IOJS C O3MMOM IIIICHUIICH,
KapTodeseM U sS]aMeHeM ObLIIM HaHECEHbI JeNSIHKY B mporpamme QuantumGIS.

[Io mosy4yeHHBIM 3HAYEHUSM BErETAllMOHHOTO WHJACKCAa U JaHHBIMH IO
YpOXKaWHOCTH 03UMOI TIeHUITBI 32 2023 To]1 ObliIa MOCTPOCHA PErPECCHOHHAS MOJIETTh
3aBUCUMOCTH.

B manHoM ciydae, koaddunuent xoppemsaiuu coctaun 0,81 mpu ypoBHe
sHaunmoctu 0,05. TloporoBoe 3Hauenue it 8 Touek - 0,75. Koaddurument
nerepMuHanuu Obul paBeH 0,66, clie1oBaTeNIbHO, PErPEeCCUOHHAsT MOJIEh ONMKMCHIBAET
66% BapbUpOBaHUs 3aBUCHUMON TMepeMeHHOU. boibllieMy 3HA4Y€HUIO HWHJEKCa

COOTBETCTBOBAJIO OOJIbIIIEE 3HAYEHUE YPOIKAMHOCTH O3UMOM MIIICHUIIBI.
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CnenoBarenbHO, MOXXHO TOBOPUTh O HAJWUYUU BBICOKOW CBSI3M MEXIY
YPOKAaWHOCTBIO O3UMOM MIEHULBI B 2023 r. ¥ 3HAYEHUEM B JEIIHKAX, MOJTYYEHHBIX C
nmomMo1s0 cuuMka ¢ BITJTA.

[To caumky RGB, cnenannomy ¢ mpumenenuem BITJIA, Oputa mocumTaHa
30HaJIbHAsl CTATUCTHKA B JIEISHKAX, C KOTOPBIX MPOU3BOJUICS MPOOOOTOOP O3UMOIA
NIIEHULBI TOCJE [IBETCHHUS.

[Io maHHOMY CHUMKY W pe3yJIbTaTaM HU3MEPEHHUs BBICOTHI PACTEHUHA O3UMOU
NIIEHUIIBI MOCJE IBETEHUsI ObLJIa MOCTPOEHA PETPECCHOHHAS MOJIETh 3aBUCUMOCTH
BBICOTBI PACTEHUN O3UMOMW MIIEHULIBI OT CPETHUX 3HAYCHUH B JICJISTHKE.

KoadduureHT koppensiiuu Mexay BbICOTON 03MMOM MIIEHUIIBI U 3HAYCHUEM
B gnensinke coctaBmin 0,55. Tak ke ObUIAOCTPOEHA PErpecCHOHHAs MOJIEhb
3aBUCUMOCTHUCBHIPON OMOMACCHI 03UMOM MILIEHUIIBI OT CPEAHUX 3HAUYCHUM B JCIISTHKE.

Koaddumment koppemnsiuu Mex 1y 0noMaccoit 03MMOM MIIEHUIIBI U CPETHUM
3HaueHHeM WuHJekca B jensHke coctaBui 0,56. Koaddunument aerepmuHaiiuu
coctaui 0,31.

OpHOBpeMEHHO, 3a 3 JHSA M0 Hadajla yOOpKH ypoxkas, B a3y BOCKOBOH
CIIEJIOCTH OBLIM TPOBEACHBI HM3MEpPEHUs] OUOMETPUUECKUX TIOoKazaTesle 03uMoit
MIIIESHUIIBI 110 14 B3ITBIM 00pasmnam.

Jlns mosryyeHus: 3aBUCUMOCTEN MEXy 3HAUYCHUSIMU 30HAJIbHOW CTaTUCTUKU U
napamMeTpamMu OMOMETPUYECKUX IOKa3aTesied O3MMOUM MIIeHHIbI B (ha3y BOCKOBOM
CIEJI0CTH He0OX0oaMMO ObLTO BOCIONIb30BaThcsi CHUMKOM RGBot. Caumok (NIR)GB,
MOJIyYeHHBIN B pe3yibTaTe a3podoTocheMku ¢ npuMeHeHnrem bITJTA.

OcCHOBBIBasICh Ha HA3€MHBIX JIAHHBIX U JAHHBIX CO CHUMKA, OBLIN MOCTPOCHBI
PETrPECCUOHHBIE MOJIEIIA 3aBUCUMOCTEN.

J{nst GoMacchl 03UMOM MIIIEHUITBI U CPEAHETO 3HAUCHUS B ICJISTHKE 110 CHUMKY
RGBot xoaddunmment koppensiiuu O0bu1 paBex 0,59.

Jlst 6GruoMacchl KOMMYECTBa KOJIOCHEB M CPETHETrO 3HAYCHUS B JICNISHKE IO
cauMKy RGB koadduiment koppensiuuu 6611 paseH 0,57.

Jlnst obmiero konwdecTBa 3epeH B 00Opasile O3WMON MINEHUIIBIMCPETHETO

3Ha4YeHUs B JieJsaHKe 10 cHUMKY RGB koaddunment koppesnsiiuu 6611 paBeH 0,66.
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Jlnst macest 1000 3epeH 03uMOM MILEHUIIBI M CPEHErO 3HAYEHUS B JEJSTHKE 110
cauMKy RGB koaddunment xoppensauuu 6611 paBen 0,62.

Hns  cuumka (NIR) GBot crpownuch aHajlOrM4HbIE 3aBUCUMOCTH
OMOMETPUYECKUX TOKa3aTeNield 03MMOM TIIICHHIIBI OT CPEAHETO 3HAUEHUS WHIEKCA B
JeJSTHKE, HO 3HAayeHUs OBLIM HECKOJIbKO XYyXe. Yd4eTHas IUIONajb IO O3WMOMU
MIICHUIBI 32 BBIYETOM KPAEBBIX 3AIMMTHBIX MOJIOC U Jopor, cocraBisger 0,75 ra,
cinenoBarenbHO, | gensuka cocrasisier 0,09375 ra. bnarogaps caumky ¢ BIUUIA nepen
yOOpKOM 03UMOM MIIIEHUITBI, C TTOMOIIBI0O HHCTPYMEHTOB B Iiporpamme QGIS, MoxxHO
M3MEPUTH IJIONIa/lb TOTEPh MOCEBOB.

[Ipu neraabHOM yBEIMYEHUM CHUMKA, BUHBI MECTa CKOTUICHUS TITUIL Ha TI0JIe
C O3UMOI MIIIEHUIIEH, B OCHOBHOM TOJTyOei U BOPOOKEB.

[Inomaas HaHECEHHOTO yiiepOa rmoceBam OT MOJIETaHUsI M NTUIL 3a 3 IHS 10
yoopku cocraBmwia 1170 metpoB miam 0,117 ra. 9to cocraBmio 15,6% ot oOmiei
IJIOIIA/IM TIOCEBOB, ATO OoJjIee YeM IuIomaab oo aesaku (12,5%).

Haubonpimue norepu HabM0Aa0TCA Ha JeisHKaxX 2,5,6- IOTepu COCTaBUIIH,
COOTBETCTBEHHO, 31,8%, 36%, 34% ot momaau >tux aensHok. Ha 1 nensHke norepu

coctaBuiu 18%, a Ha 7- 2% OT mjoIaau MOCEBOB.
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AnHoramusi. OmHa W3 KITIOYEBBIX MPOOJIEM PaHHETO TPOTHO3UPOBAHUS
YPOXAWHOCTH CEIbXO3KYJIbTYp C HCIOIb30BAHUEM CITyTHUKOBOTO MOHHUTOPHHTA
3aKJII0YAETCS B OTCYTCTBHUU €AMHBIX TMOJIXOJOB K OMNPEIEICHUI0 JOCTOBEPHOTO
MOKa3aTeNisi BETeTaTUBHOTO HMHJEKca. PsijoM paboT OTEUECTBEHHBIX M 3apyOCKHBIX
uccienoBareneii  GOpMYNHMPYIOTCS  pa3iU4Hble  OLICHKH  KOPPEISIUOHHON
3aBUCUMOCTH Mexay IokaszarensisMu NDVI u ypoxaliHocthro. Llenb HacTosiero
WCCJICIOBAHMS COCTOSJIa B TIOJYYCHHHM IPOTHOCTHYECKUX MOJIETEH YpOKAWHOCTH
NIICHUIBI 03UMON M SYMEHS SPOBOTO C MCIOJIb30BaHUEM IoOKazarened Haubosee
aJICKBaTHOTO I (hopMau3aliy 3a]ad MPOTHO3a yJacTKa TPEHJA BETETaTHBHOTO
najaekca NDVI noceBos.

KiaroueBsble cioBa: nousa, sumeHb, NDVI, ypoxaliHOCTh

Abstract. One of the key problems of early crop yield forecasting using satellite
monitoring is the lack of unified approaches to determining a reliable indicator of the
vegetative index. A number of works by domestic and foreign researchers formulate
various estimates of the correlation between NDVI indicators and yield. The purpose
of this study was to obtain predictive models of the yield of winter wheat and spring
barley using indicators of the most adequate for formalizing the tasks of forecasting
the trend area of the vegetative index NDVI crops.

Keywords: soil, barley, NDVI, yield

B npumeneHue K 3amauaM MPOTHO3UPOBAHUS, MHOTMMH HCCIIEIOBATEIISIMU
OTMEYAETCS BBICOKAsA KOPPEJALMS MOKA3aTeNIeN yPOKAWHOCTHA KyIbTypbl U 3HAYEHUI
€€ BEereTaTuBHOro uHjaekca. Hanbosiee momyasipHbIM U 4aCcTO MPUMEHSIEMBIM SIBJISIETCS
HOPMQJIM30BaHHBIH  OTHOCUTEJIbHBIM  BereTaliMoHHbIM  uHAEKC NDVI  (anrm.
Normalized Difference Vegetation Index).

[ToceB stamens, copra «MuxaliaoBckuit», ¢ HOpMoi BbiceBa 280 kr/ra ObLI
ocymiectBieH 2023 r., cesnkoi J[-9-30 mo oTBasbHON M MUHUMAILHON 00paboTkam
TTOYBHI.

OO0mast ypo)XallHOCTh 1O BapUAHTy BCMaiika ObUTa BBHIIIE, YEM 10 BapUAHTY

MHUHUMaJIbHON 00paboTku mouBkl Ha 3,4 % u coctaBuna 3,91 1/ra. Ha nensiHkax c
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MOJIKOPMKOM ypOXKaHOCTh STUMEHsI ObliIa BBIIIE, YeM Ha JIeIsIHKaX 0€3 MOJIKOPMKHU Ha
10% u cocraBuna 4,01 T/ra

OO61mast ypoallHOCTh 1O BapUaHTy BCailika ObUIa BBIIIE, YEM MO BAPUAHTY
MUHUMAaIbHON 00paboTku mouBsl Ha 3,4 % u cocraBuna 3,91 1/ra. Ha nensiHkax c
MOJIKOPMKOM YpOXKaWHOCTh sSTYMEHS Oblila BhIIIE, YEM Ha JIeJsTHKaX 0e3 MOJAKOPMKH Ha
10% u cocraBuna 4,01 T/ra.

[Io maHHBIM YpOKaMHOCTH SUMEHs U reonpuBszaHHOMYy cHUMKY NDVI ot u
MOJIYYCHHBIMUA 3HAYCHUSIMU HHJIEKCA B JACNIIHKaX Oblla MOCTPOEHA PErpecCHOHHAs
MOJEJIb 3aBUCHMOCTH.

Ha nosie, B TeueHne BereTaimoOHHOTO Ce30Ha, HaOJo1anack OoJbIIas IecTpoTa
BHYTPU JIEJISIHOK, KOTOpPbIE MOXHO OBUIO BBIIEIUTh B OTJENbHBIE KOHTYpA,
o0ObeqUHAIOIINE B ce0€ 4YacTH HECKOJbKHX JIEJSHOK, IMOATOMY MOAEISTHOYHOM
3aBHCHMOCTH Ha I10JIE€ OT ypOKaiHOCTH He HabJroqanack. M0O>XKHO MPEAIOI0KUTh, YTO
TakKas IECTPOTAa Ha I0JIE SIMMEHS CBS3aHa C HEPABHOMEPHOCTHIO BHECEHUS Y100pEHUH.

Jns  onpeneneHus 3aBUCUMOCTEM HEOOXOAMMO OBLIO BOCIOIb30BaTHCA
caumkamu RGB. [lo cHumkam RGB Obuim paccuuTaHbl 3HAUY€HHUS B TOYKaX
po0O00TOOpA MO YETHIPEM KaHajIaM.

bblla mocTpoeHa perpeccroHHas MOJENb 3aBUCUMOCTH CpPEIHEH BBICOTHI
pacTEeHH TYMEHS OT MEIMAaHHOTO 3HAYEHHS B KpACHOM KaHalie cHuMKa RGB.

Koaddument xkoppensiiusizHaueHus B KpacHOM KaHane coctaBui 0,63.
Koaddumument nerepmunanuu 611 pasen 0,39.

bbita mocTpoeHa perpeccuoHHass MOJENb 3aBUCUMOCTH CpPEIHEH BBICOTHI
pacTeHUi STYMEHSI OT MEJIMAHHOTO 3HAYCHUS B CUHEM KaHase cHumka RGB.

Kosdbdumment xkoppensuusizHaueHuss B CcUHeM KaHane coctaBui 0,64.
Koadpunment gerepmunanuu 6611 pasen 0,4.

CrnenoBaTeslbHO, MOKHO TOBOPHUTh O HAJIMYUU CPEIAHEN CBA3M MEXAY BBICOTOM
pacTeHuii suMeHs B a3y IIBETCHHUS M 3HAUCHHUEM B CHHEM U KPacHOM KaHajie CHUMKa
RGB. Tak e, 10 CHUMKY ObUTM OCTPOEHBI Oy(hepHbIE 30HBI AJI PACTCHUM STUMEHS

o cHumMKy RGB.
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belma mocTtpoeHa perpeccHoHHas MOJAENIb 3aBUCUMOCTH CpPEIHEH BBICOTHI
pacTeHuii SYMEHS OT CpEHET0 3HaUeHUs UHJeKca B OydepHoii 30He cHuMka RGB.

Koaddumment koppemsiusa cocraBuia 0,52. KospdunueHnt nerepmuHanuu ObLa
pasen 0,275.

Ha caumok ¢ nceBpo-unaekcoM NDVI Oblin HaHeceHBI TOYKU TPoOooTOOpa
BBICOTHI PACTEHHM STUMEHSI MOCTIE I[BETEHUS, ¢ (PUKCUPOBAHHBIMU KOOPIUHATAMH.

[lepen HauanoM Ha3eMHBIX W3MEPEHUN MPEANOIarajoch, YTO H3MEPEHUS B
TOYKaX, TJ€ MPEANoarajioch H3MEPSTh BBICOTY pacTeHUi, OyIAyT NpPOBOAUTHCS
COIJIACHO PACIIOJIOKEHUIO JIEISHOK, U OYIyT XapakTepu30BaTh JIEISHKY HeaukoM. Ho
Ha JIeJI€ 3TOT0 HE MOJIYYUIIOCh.

Oxkazanochb, 4Yto HaOmomaercs OoJbIIas MecTpoTa BHYTPU JIETSHOK H
BBIJICTISIFOTCSL KOHTYpa, KOTOpPbIE MOTYT OOBEIMHATh YAaCTH HECKOJbKUX JCISHOK.
MOXHO TpPEANOJIOKUTh, YTO MECTPOTA BBICOTHI PACTEHUU MOJS SUMEHS CBSI3aHa C
HEPABHOMEPHOCTBIO BHECEHUS YI0OPEHHUI.

Takass kapTUHAa HE COOTBETCTBYET CXEME€ MOJISI C PA3IUYHBIMU BapUaHTaAMHU
00pabOTKM TOYBBI, TOITOMY BCE JajbHEWIIUE pacyeThl MPOBOAMIUCH TIO
MMOCTPOCHHBIM HAMU KOHTYpaM.

['paHuIBbl KOHTYPOB ONPEESIUCH HEIOCPEACTBEHHO B T0JIE U HAHOCHIIUCH Ha
noydeHHbIii cHUMOK ¢ BITJIA. B GonpImuHCTBE ciydaeB paszjefieHrue 1Mo KOHTypam
OBLJIO YETKUM U B LIEJIOM ONPEENSIIOCH BBICOTOM PACTEHUI STYUMEHS, MPOU3PACTAIOLINX
Ha y4yacTKaX, U COOTBETCTBOBAJIO y4aCTKaM, Pa3HbIX MO MHTEHCUBHOCTH IIBETa Ha
cauMke. KoHTypa Obuti 0OpHCOBaHbI U HAJIOKEHBI HA CHUMOK KakK MIeHT-(anJbl.

B cepenune mosis pacrnosiockeHa CTaHLMS, MPOU3BOASAIIAS arpo3KOJIOTHYECKHUe
M3MEPEHUS B PEaIbHOM BpeMEHH. BOKpYT CTaHIIMM €CTh 30H OTUYKJICHHS, KOTOpast HE
3aceBaeTcs. OHa Oblja BbIEJIEHA B OTACJIBbHBIA KOHTYp, O (OpME HATOMHUHAIOIIMMA
CTpEJIKY.

JIJisi KaKI0TO KOHTypa OBLIO PacCYMTAaHO MEAMAHHOE M CpEeIHEe 3HAUYCHUE

ncesaounaekca NDVI.
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belma mocTtpoeHa perpeccHoHHas MOJAENIb 3aBUCUMOCTH CpPEIHEH BBICOTHI
pacTeHHid slUMEHsT B TOYKax MpoO0O0TOOpa OT MEIUMAaHHOTO 3HAYEHHUs HHJEKCa B
KOHTYpE.

Koadoutment xoppensuuu coctaBun 0,76 u ¢ ypoBHem 3Hauumoctu 0,05
otauyaercs ot Hysis1. Koadunuent nerepmunanuu 6s11 paseH 0,58, cienoBaTelbHO,
perpeccruoHHas MOJENb ONUChIBaeT 58% BapbUPOBAHMS 3aBUCUMOWM NEPEMEHHOM.
CrnengoBaTellbHO, MOXHO TOBOPUTH O HAJIWMYHMHM CpPEIHEH CBSI3M MEXKIY BBICOTOM
pacTeHui sUMeHs B (pa3y LIBETEHUS U 3HAYCHHEM IOJIy4EHHOT'O MHIEKCA.

[To nmpennoxeHHON Mojenu Oblja NOCTPOEHA KapTa NpeACKa3aHHbIX 3HAUYEHUI
BBICOTBI PACTEHUI STUMEHS.

JlaHHast KapTa BBICOTBHI PACTEHUN ssUMEHS B (pa3y I[BETCHUS XapaKTEpU3yeT €ro
MIPOCTPAHCTBEHHYIO HEOJHOPOAHOCTh. JIJIsi mpaBoOW YacTu MOJIA, & MMEHHO IS
JIEJISIHOK 2- TOYHas OTBAJIbHAsA, 4- TOUHASI MUHUMAJIbHAA, 5- TPAAULIMOHHAS OTBaJIbHAS,
8 - TpaIuMLUMOHHAas MUHUMAaJbHAs XapaKTepHO 00Jiee HU3KOE 3HAUYEHUE BBICOTHI
pacTeHUl TYMEHS, 32 UCKIIFOUEHUEM HEOOJBIINX YYACTKOB B 3THX JACIISIHKAX.

Taxast mecTpoTa MOXeET OBbITh CBSI3aHA C PA3NUYHBIMU (PAKTOpaMH, a UMEHHO C
HEPaBHOMEPHBIM BHECEHUEM YIOOpEHUN WM JIPYTUMHU arpoTeXHUYECKUMH

MEPOIPUSITUIMMU.
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AnHoTauus. KaprtupoBaHue ypOKalHOCTHM - 3JIEMEHT CHUCTEMBbI TOYHOTO
3eMJIEACNNs, KOTOPBIM TO3BOJSIET ONPEAEIUTh HEOJHOPOJHOCTh OJHOIO W3
BOXHEUIIINX TMOKA3aTEJICH: YPOKAWHOCTH CEIIbCKOXO3SIMCTBEHHBIX KyJbTyp. Kaprta
YPOKaMHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp SABIIAETCS OCHOBOM
muddepeHIpOBaHHOTO BHECEHUS YAOOpeHHH mpu TOYHOM 3emuenenuu. OnHa
MO3BOJIACT  HMJIECHTU(GUIUPOBATH 30HBI C HEBBICOKOM  ypOXKaWHOCTBIO IS
LIEJICHANPABJIICHHOTO HM3yYE€HUSl NMPUYMH €€ CHM)KCHUS Ha JAHHOM YYACTKE MOJS U

MPUHATUSL COOTBETCTBYIOLIMX Mep JUIsl pemieHus 3Toil mpobnemsl. lloctpoenue
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U(POBBIX KapT MOJIEH BO3MOXKHO C HCIIOJIH30BAHUEM CITYyTHUKOBOW WH(MOpMAIIH
BBICOKOTO TTPOCTPAHCTBEHHOTO U BPEMEHHOTO Pa3pEIICHHSI.

KiroueBbie cioBa: nousa, sumeHb, NDVI, ypoxallHOCTh

Abstract. Yield mapping is an element of the precision farming system, which
allows you to determine the heterogeneity of one of the most important indicators: crop
yields. The crop yield map is the basis for differentiated fertilization in precision
farming. It allows you to identify areas with low yields in order to purposefully study
the causes of its decline in this area of the field and take appropriate measures to solve
this problem. The construction of digital field maps is possible using satellite
information of high spatial and temporal resolution.

Keywords: soil, NDVI, yield

B Hacrosiee BpeMs OIHUM M3 BaXHbIX MHCTPYMEHTOB YBEJIUYCHUS
MIPOM3BOJCTBA PACTCHUEBOJUYECKONW TMPOAYKIMUA CTAHOBUTCS BHEAPEHUE CUCTEM
TOYHOTO 3€MJIEICIIHSL.

Kak oOs3aTenbHBIA AIEMEHT TaKUX CHUCTEM B TMOCIEAHHE TOABl C YCIIEXOM
MIPUMEHSAETCS YIPABJICHUE MPOAYKIIMOHHBIM MPOILIECCOM HAa OCHOBE MOJICIIUPOBAHUS
OT3BIBUMBOCTH BET€TAaTUBHOM MAacChl HAa W3MEHEHUE JICUCTBYIONIUMX YCJIOBHU. B
OTEUECTBEHHOM U 3apyOeKHOM TUTEepaType MPUBEIEHO HEMAJIO TPUMEPOB Pa3pabOTKU
MAaTEMATUYECKU MOJIEJIEN POCTa U PA3BUTUSA PACTEHHMN C YYETOM BJIIMSHUS BHEIIHUX
(hakTOpoB.

Cenbckoe XO35MCTBO HAXOAUTCS HA Mopore HUGpPOBOW PEBOJIIOLIMH, KOTOpas
CTAHOBUTCS OCHOBOM Ui TOYHOTO 3€MJIEIeNIMs W CHOCOOCTBYET pealiu3aluu
VHHOBAllMOHHOM cTpareruu pas3Butus Poccuiickon @enepauuu. YIpasieHUE
PacCTEHUEBOACTBOM C YYETOM KOHKPETHBIX YCIIOBUM HAa MECTHOCTH — 3TO BAXKHBIN
AJIEMEHT MPELU3UOHHOIO 3€MJICHENNs, KOTOPbIA AaKTUBHO pealu3yercs I
YBEIIMYEHUsSI YPOKAUHOCTU CEJIbCKOXO3SAMCTBEHHBIX KyJIbTyp. PerymupoBanue
OMONPOAYKIIMOHHOTO Tpoliecca BO3MOXKHO 32 CYET CBOEBPEMEHHOTO U OTIEPATUBHOIO
pearupoBaHus Ha OTKJIOHEHUS!, BbI3BAHHbIC BHEIITHUMU BO3JECHCTBUSIMU).

[Tocaaka kaprodens, copT «['omyOusHay, HOpMO MOCaAKHU - 55 ThIC. IIT./Ta.
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[To maHHBIM yposkaiHOCTH KapTodens u reonpuBsizanHoMy cHUMKY NDVI ot u
MOJIyYeHHbIMH 3HAYEHUSIMU HMHJIEKCA B JCIISIHKaxX OblIa MOCTPOEHA PErpecCHOHHAs
Moenb 3apucuMoctu. Koadgdunment koppensiiuu coctaui 0,99.

[ToceB BUKH ¢ OBCOM COCTOSICS, TTOBAPHAHTOM OTIBITA HA OTBaJIbHOM ¢oHe [[-9-
30, Ha Hynesom - JIMC-3, nopma BbiceBa 300 Kkr/ra.

Jlnst onpesiesieHuss CpeAHEro 3HAYEHUsl MHACKCA B JCIISIHKE HEOOXOJIUMO ObLIO
Bocnonb3oBaThess cHUMKOM (NIR)GB, 1.k. mo caumMky NDVI MoxHO HaOmonaTh
yOpaHHOE 1oJie C BUKOOBCSHON CMECHIO.

[Io maHHBIM ypOKaWHOCTH BUKOOBCSIHOW CMECHU U TE€OINPHUBSI3AHHOMY CHHUMKY
(NIR)GB u mnoyiydeHHbIMHU 3HAYCHUSIMU HHJEKCAa B JElsSHKaxX Oblla MOCTpOeHa

perpeccuoHHasi Mojielb 3aBucuMocTu. Koaddunuent koppensauuu coctaBui 0,8.
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AnHoTamnusi. O6paboTKa MOYBHI - MPUEMBI MEXaHHUYECKOTO BO3JICHCTBHUS Ha
MTOYBY, CLIOCOOCTBYIOITHE TIOBBIICHUIO €€ TTOTOPOINS U CO3TaHUIO JTYUITUX YCIOBHMA
IUI pOCTa W Pa3BUTUSA pacTEeHUU. SIBIAETCS SJIEMEHTOM CHCTEMBI 3emieaenus. B
CTaThe MPHUBEACH 0030P YPOKAWHOCTH 3€PHOBBIX KYJIBTYp MPHU Pa3THIHON 00paboTKe
MIOYBHI B CEBOOOOPOTAX.

KiroueBble cjioBa: 00paboTka MOYBHI, CEBOOOOPOT, 3€PHOBBIC KYIBTYPHI,
3emJiieienie

Abstract. Tillage is a technique of mechanical action on the soil that helps to
increase its fertility and create better conditions for plant growth and development. It
is an element of the farming system. The article provides an overview of the yield of
grain crops under various tillage in crop rotations.

Keywords: tillage, crop rotation, crops, agriculture.

AJIC3 ocHOBa COBpEMEHHBIX arpojanamagdToB, U €€ ONTUMHU3ALNS OKa3bIBAET
BIUSHUE HA ONTHMM3AIMIO U aJalTalfi0 MEPCHEKTUBHOM CTPYKTYpPHl MOCEBHBIX
ioniaiel Ha 6a3e 3HaHUN OUOJIOrMYECKU 0COOEHHOCTEN BO3/ENBIBAEMBIX KYJIBTYP
U X THOPHUIOB, KOTOPHIE PUCITOCOOIEHBI K MECTHBIM YCJIOBHSIM.

Cucrema ceBOOOOPOTOB - COBOKYIHOCTh IMPUHATHIX B XO3SIMCTBE Pa3IMYHbIX
TUIIOB U BHJOB CEBOOOOpPOTOB. [laHHas cucTema - arposKOJIOrMuYeckas OCHOBa
COBPEMEHHBIX arpojaHAmadToB, M €€ ONTUMHU3AIMSA OKa3bIBAaeT BIMSIHHE Ha
ONTUMU3ALMIO U AJANTAlUI0 MEPCHEKTUBHON CTPYKTYphI MOCEBHBIX IJIOLIAAEH Ha
0a3e 3HaHUI OMOJIOTMYECKUIT 0COOEHHOCTEN BO3/IETBIBAEMBIX KYJIBTYP U UX THOPUIOB,
KOTOpBIE TPUCIIOCOOJIEHBI K MECTHBIM YCIOBHsSIM. K TakuMm yCIIOBHUSM OTHOCSTCS:
IPUPOIHO-TeorpapuuecKue, OpraHM3allMOHHO-9KOHOMUYECKUE, COLIMAJIbHO-
aemorpaduueckre, TeXHOJOTUIECKIE U SKOJIOTHIECKHIE YCIOBUS X03HUCTBA, KOTOPHIE
YCTaHaBIIMBAIOT XapaKTep CUCTEMbI CEBOOOOPOTOB.

[ToneBbie wuccrneoBaHUA M3 TOAAa B TOJA MPOBOJWIM B MHOTOJETHEM
CTAIlMOHAPHOM TIOJIEBOM OMBITE OT/ENIa WHTEHCHBHOTO 3eMieAenvs. MHOTOJICTHHIA
CTAllMOHAPHBIN OIBIT PACMOJIOKEH METOJAOM OpPraHU30BAHHBIX MOBTOPEHHH B 4-X

KpaTHOM IMOBTOPHOCTH.
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CoTpyaHUKH arpoXUMUYECKON J1abOpaTOpUM BBIMOJTHSIIN JTAOOpAaTOPHBIE
paboThl ¢ WCIOJB30BAaHUEM JA0OPATOPHOTO (HOTOIIEKTPUIECCKOTO KOJOPUMETPA,
IIaMEHHOTO (POTOMETPa, HOHOMEPOB JIJIsl OTPEICICHUSI KUCIIOTHOCTU U HUTPATOB.

Y4eTsl U HAOMIOAEHUS BEIHCHh MO OMpenesieHHoN Mmeroamke ['occoprcern
(1991). Arpoxummueckuii ananu3 moyB mnposeid B coorBerctBuu ¢ ['OCTom mo
MmeToqnkaM BUVA.

[lepen 3akiagkoll oOmbITA arpOXMMHUYECKHE TMOKa3aTedW IIOYBBI OBLUIU
cienytomue: rymyc - 2,10%, pH (con.) - 5,75-5,83; nonBmxubix hopm docdopa (mmo
KupcanoBy) - 106,2 - 237,3 mr/kr; kanus (mo MacioBoit) - 209 - 451 Mr/Kkr mouBbl.
[Inomans gensHku cocrapiuser 140 M2, a yuetHol - 1 M2,

Urto kacaeTcsi TMHAMUKH 3JI€MEHTOB MUTAHUs, TO OTPULIATEIILHO 3apPsyKEHHBIC
aHnoHbl N-NO; B TIOYBEHHOM pPacTBOpPE OTTAJIKUBAKOTCA OT OTPULATEIBHO
3apspkeHHbIX KosutonaoB IIIK. C sty cBsizana BeIcOKasi MOABUKHOCTh HUTPAT-HOHOB
Y UX MHUTpAIys 10 MOYBEHHOMY MPOUITIO.

Becnoit B a3y KylIeHUsS O3UMBIX COJIEp)KaHHE HUTPATOB BBICOKUM U
COCTaBJIsUIO: ToJ o3uMoM mmeHuier 33,7-34,1 wmr/kr. B TedyeHwme BereTanuu
coJiepKaHNE HUTPATOB YMEHBIIAETCS B CBSI3H C BBIHOCOM PACTECHUSMHU U BBIMBIBAHHEM
M COCTaBWJIO IO 03uMOM mmenuteit 16,0-21,8 mr/kr (tadu. 1).

Tabnuya 1 - Bauanue cucmem o6pabomku nousst u y0ooperuti Ha cooepaicarue N-NO

310 gazam pocma u pazeumus pacmenuii 6 cnoe 0-20 cm, me/ke

KynbTypa O3zuMas nuieHuna

®oH ynobpeHnuit Hynesoii [ToanepKuBarOILKA
Cucrtema 00paboTKH KYIIEHHE CIIEJIOCTb KYIIEHHE CIIEJIOCTD

OTBanbHas 29.6 11,0 27,9 5,7

OHeprocbeperaroniast 35,0 22,8 48,0 29,9

Komb6uHMpoBaHHas sipycHast 30,9 27,8 26,2 16,8

IIpoTBO3pO3HOHHAS 39,3 25,8 34,4 11,7

Cpennee 33,7 21,8 34,1 16,0

Ha xomMOMHMpOBaHHBIX 00pabOTKax coAepX aHUE a30Ta ObLIO BHINIE KaK B
Hayajle, TaK U KOHIIE BereTaluH.
K KoHIy Bereranuu cojepkKaHhUe€ HHUTPATOB YMEHbINAETCS. AHaTOTUYHas

KapTHHa COXPAHACTCA U B IMIOAIIAXOTHOM I'OPU30HTE.
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Conepxxanne HuTpatoB B cioe 0-20 cMm mox oBcoM B a3y BCXOAOB IO BCEM
YPOBHSIM UHTEHCUBHOCTH OBLIIO BBICOKUM -24,6-25,4 Mr/kT (Tab. 2).

Ha KOMOMHHpOBaHHBIX U MPOTUBOIPO3MOHHON CHCTEMaxX OOpabOTKH
coJiep>KaHue HUTPATHOTO a30Ta BhIIIE, YeM Ha OTBAJIbHOM, Kak B (ha3y BCXOJOB, TaK U
B (pa3y KyIieHus.

Tabauya 2 - Bauanue cucmem oopabomku nougwl u yoobperui Ha cooepicanue N-NO

3no gazam pocma u pazeumus pacmenuii 6 cioe 0-20 cm, me/xe

KynbTypa OBec + MH. TpaBbl

®oH ynobpeHmit* Hynesoii [TopnepxuBarommit

Cucrtema 00paboTKH BCXOJIbl | KYIIEHUE | BCXOJbl | KYIIEHHUE
OTBanpHas 25,0 243 21,6 214
KomOuHMpoBaHHas sHEeprocoeperaroas 26,5 29,9 26,1 27,3
KomOuHupoBanHas sipycHas 25,9 27,8 26,2 26,8
[IpoTrBO3pO3HOHHAS 243 25,8 24,4 21,7
Cpennee 254 26,9 24.6 244

B 2023 r. B MOTOJAHBIX YCJIOBUAX BETE€TAIlMOHHOTO NEPUOJA YPOXKAWMHOCTH
03MMOU MIIIEHUIIBI B CPEHEM 10 OMBITY cocTaBuiia 32,7 /ra (tabiu. 3).
Tabnuya 3 - Ypoorcatinocms cenbCKOXO3AUCMBEHHbIX KYAbMYP 8 3A8UCUMOCIU OM

cucmemsl yOoOperuti u 06pabomku nouesl, y/2a

Cucrema KynbTypa
00paboTku O3uMas TIIeHAIa Cpennee o | Oec + MH. TpaBbl | CpenHee 1Mo
Hynesoii | [Tomnepsxu | oopadotkam | Hyn | Tomnepskusa | 0OpaboTkam
BaFOIIHI [9:10)71 FOIIMIA
OTtBanbHast 00p. 29,6 27,9 28,8 24,6 25,3 25,0
DHeprocbepera 35,0 38,0 36,5 22,8 22,5 22,7
fo1as oop.
Komb6unmnpoBan 30,9 36,2 33,5 21,9 22,5 22,2
HO-sSIpyCHAasI
[IpoTuBO3p031H0O 29,3 34,4 31,9 247 249 24.8
HHast 00p.
Cpennee 31,2 34,1 32,7 23,5 23,8 23,7
HCPos ynobpenutii = 1,8 1/ra HCPos ynobpenutii = 1,2 1/ra
HCPys 06pabotku = 2,3 1/ra HCPys o6paboTku = 2,2 1i/ra

Brnusaue cuctem ymoOpeHuil u 00paOOTKM MOYBHI OBLIO JOCTOBEPHBIM.
[TpubaBka ot ynodpenuii coctaBuia 3,6 m/ra.
JloctatogHO BBICOKYIO 3()PEKTUBHOCTH TMOKa3adl KOMOWHHPOBAHHBIE W

MPOTUBOIPO3UOHHAS CHCTEMBbl 00paboTku. IlpubOaBkM K OTBaJbHOW BCHAILKE
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COCTaBUJIM: HA KOMOMHUPOBAaHHO-3HEprocOeperaromieit - 4,6 11/ra, KOMOMHUPOBAHHO
apycHoit - 4,0 wm/ra, mpotuBodpo3uoHHOM - 3,6 wra (mpu HCPys=2,3 1/ra).
Haunbonpimyo »>¢h@ekTuBHOCT, IOKa3aja KOMOWHHpPOBAHHO-3HEprocoOeperaromnas
cuctema o0paboTku, mpubaska - 4,6 1/ra.

B 2023 r. BereraliMoHHbIA TEPUOJ XaAPAKTEPU30BAICS ITOBBIIICHHBIM
TEMIIEpaTypPHBIM PEKUMOM U HEpaBHOMEPHBIM BhINIAJICHUEM OCaJKOB. bosiee BhICOKHE
TEMIIepaTypbl B CPaBHEHUU CO CPETHEMHOTOJCTHHUMH OTMEUEHBI Ha TPOTSKEHUU
BCEro BereTallMoOHHOro mnepuoia. B wurone W aBrycre OTMedaeTrcss aHOMajbHOE
BBITIQZICHUE OCAJKOB. B Hrose B mepro1 KOJIOMICHUS - HAJIMBA 3€PHA SIPOBBIX 3€PHOBBIX
KyJIbTYp OCaakoB ObUTO B 3,5 pa3a MEHbBIIE HOPMBI, a 3TO KpailHE OTPUIIATEIHHO
CKa3aJI0Ch Ha YPOXKANHOCTH.

B ycnoBusix BereraunoHHoro mnepuona 2023 r. ypoxalHOCTh OBca Oblia
Hu3kou (tadun. 3). Cpeansis ypoKaifHOCTB IO ONBITY cocTaBmiia 23,7 1/ra. B ycioBusax
3aCYIUIMBOTO MEpUOa B UIOJIE B IEPHO/] KOJIOIIEHUS - HAUBA 3epHa 3P(HEKTUBHOCTD
yaoOpeHui Obli1a HE TOCTOBEPHOU. YPOoXkailHOCTh OBCca Ha HYyJIEBOM (POHE cocTaBUIIa
23,5 u/ra, Ha moaepkuBaromieM - 23,8 11/ra, mpudaska cocrabmia 0,3 1/ra (mpu HCP
os= 1,2 1/ra). Cucrembl 00pabOTKHU OKa3aJld CYIIECTBEHHOE BIMSIHUE HA YPOKAHHOCTD
oBca. bornee BrIcOKast ypokaitHOCTh MOJIy4€Ha MO OTBAJIBLHOM cucteMe oopadoTtku 25,0
n/ra. [IpubaBku k KOMOMHUPOBaHHBIM 00pabOTKKM cocTaBuiu 2,3-2,8 1/ra (mpu HCP

05 = 2.2 Ii/ra).
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AnHotanusi. Kaprodenbnas Oone3np xneda - 3T0 0OJE€3Hb, BbI3bIBacMast
cniopamu kaptodenbHol (Bacillus mesentericus) u ceanoi (Bacillus subtilis) mamodku.
pa3BHUBAETCS B HECAOOHBIX XJI€O00YTOUHBIX H3ACTUAX U3 MIICHUIHON MYKH

KiroueBble cjioBa: xae000yI09HbIC W3AETHs; KapTodenbHas 00ye3Hb Xjieba

Abstract. Potato bread disease is a disease caused by spores of potato (Bacillus
mesentericus) and hay (Bacillus subtilis) sticks. it develops in unpalatable bakery
products made of wheat flour

Keywords: bakery products; potato disease of bread

B mactosiimiee Bpemsi x1e000yI0UHBIE M3ACNHS COCTABIISIOT 3HAYUTEIHHYIO
4acTh palroHa OoybIIMHCTBA JroAei. Xiie00OyJIouHbIE U3METusl, MOJABEP>KEHBI
Pa3ITUYHBIM 3a00JICBAHMSM, TIPUBOASIINM MX K HEMPUTOTHOCTH IS YITOTPEOICHUS.
bonesnu xneda 00yca0BIEHBI PA3BUTUEM COOTBETCTBYIOIIUX MHUKPOOPTaHU3MOB.

Kaprodensnas 6one3np - camoe cephE3HOe 3abojeBaHue XJ1e000YIOUHBIX
m3aennii. Xieb, nmopaxEHHbIM JaHHOU OOJIE3HBIO, SIBISETCS] OMACHBIM MCTOYHUKOM
uHpexuu. YnorpebiaeHue Takoro xyeda BBI3BIBACT KEITYJOUYHOE PACCTPOUCTBO U
pPBOTY. MSKHIII 3apaX€HHOTO XJjieba MpHU pa3pe3aHud HOKOM TMPUIUIACT K HEMY U
TSAHETCS B BUJE TMAayTHHOOOPA3HBIX HUTEW, MPU HTOM OUIYIIACTCS HEMPUATHBIN
TOIIHOTBOPHBINA 3amax. XiieOd, MOpaXE€HHBIN KapTOoQenbHOU O0JIE3HBIO, TMOJICKUT
YHUYTOKEHUIO ITyTEM CKUTAHMS VIIA 3aKaITbIBAHUS B 3EMITIO.

Kaprodenbnyto 60me3Hb xj1€6a BBI3BIBAIOT CHOPHI KapTO(ETbHON MaI04yKH,
KOTOpBIE TTONAJAa0T W3 TIOYBBI HAa MOBEPXHOCTHh 3e¢pHA. bakTepuw mpu moragaHuy B
XJIeO aKTUBHO THIPOJU3YIOT KpaxMmaj ¢ 00pa30BaHUEM JCKCTPUHOB, B UTOTEC MSKHIII
CTAHOBUTCS JIUTIKUM, TAHyIIUMCS. DepMeHThl OakTepuil pas3pymarT OenKd, UYTO
npuaaeT xjiaedy pe3kuid, crienupuueckuil 3amnax u BKYyC.

Bozoyautensmu kaptodenpHOl Oosie3HH Xjeba SBISIOTCS OaKTepuu poja
Bacillus subtilis. baxtepun kapTodenbHON MaJOUYKH TOMANA0T B MKy MPU pa3MoJie
3epHa, KOTOpPOE IPAKTHYECKH BCErIa MOXET OBITh oOceMeHeHO KapTodelbHOM

MAJIOYKOW B PA3JIMYHOMN CTEIICHMU.
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[IpomykTel  pacmaga ~ OenkoB, — oOpa3ymommecs  TOa  JACHCTBUEM
MPOTCOTUTHYCCKUX (DEPMEHTOB KapTOQEIbHOW TMaJouKH, OOJagaloT pPE3KUM
cnenuduueckuM 3amaxoM. BcenenactBue 3Toro xised, MOpaskeHHbINM KapTodeabHOM
00JIe3HBI0, MPUOOPETACT HEMPUATHBIA CIICTU(PUICCKUH 3aIax, UMEeT JTUITKHA MSKHIII,
KOTOPBIN MPU CUILHOM TOPAXKEHUU TSHETCS HUTSIMU.

PaznnuaroT yeTsipe cTeneHu 3a001eBaHus:

- HaYaJbHAsl, TIPH KOTOPOH O0Opa3yroTCs JErKUi IMOCTOPOHHUN 3amax u
OTJIeTIbHBIE HUTH, TAHYIIHECS NIPU pa3iaMbIBaHUU XJ1e0a;

- IOSIBIISICTCS CJIA0BIN 3amax, HUTEH CTaHOBUTCS OOJIBIIIE;

- IPY CPEIHEH CTaauU HAPSY C 3alaXOM U TAHYUIUMUCS HUTSIMU CTAHOBUTCS
JUTIKUM MSTKHIIL;

- IPY CUJILHOW CTaJIUU MSIKUIII CTAHOBUTCSI TEMHBIM U JIMIIKUM, C HEIPUSATHBIM
3amaxom.

OntumanbHasi cpefa sl pa3BUTUA Nallouku: Temmeparypa +37...+40°C,
cnabokucas Uiy menounas cpena - pH 5-10, a Takke MoOBbIILIEHHAS BIAXKHOCTb.

Kucnas cpena yrueraer pa3Butue KapToheabHOM MaTouKu, TO3TOMY B PiKaHOM
xJjie0e, 00Ia1aronIeM BRICOKOW KUCIOTHOCTBIO, 3Ta 00JIE3Hb HE OOHAPYKUBAETCS.

baktepun morubaror mpu Temmeparype +75..+80°C, omaHAKO HX CIOPHI
TEPMOYCTONYMBHI U MPU BHITICUYKE XJieba HEe MOrnbaroT (MorudaroT npu TemmnepaTrype
+120 °C B TeueHue yaca).

Kaprodenbnas mamouyka mpu  OJArompUATHBIX  YCIOBUSX  OBICTPO
pasmHokaeTcs. ONTUMAIbHBIMU YCIOBUSIMU JIJISi Pa3BUTHUS €€ CIIOP SIBJISIOTCS
temnieparypa okoyio 40°C, Hanuuue Biarv, MNUTATEIBHOM CpEabl, MOHUKECHHOMN
kuciotHoctu (pH 5-10). ITanouka He BbiAepkuBaeT HarpeBanus 10 80°C, omgHako
CHOPBI OCTAIOTCS KU3HECocoOHbIMU TIpu Temneparype 120°C B Teuenue ydaca. B
CBSI3U C OTUM OaKTepUM BO BPEMS BBINEUKH MOTHOAIOT, & CIIOPHI COXPAHSIOT CBOIO
AKTUBHOCTb.

Pa3MHOxkeHnio kapTodebHOM MajouKu U MPOSIBICHUIO 3TOM 00Je3Hu XJieba
CIIOCOOCTBYET HAPYIICHHE CAHUTAPHOTO U TEXHOJOTUYECKOTO PEXKUMa XPAHCHHS U

nepepaboTKU 3epHa, MYKHU, MPUTOTOBJICHUS Xjeba U ero xpaHeHus. B CBsi3u ¢ 3TUM
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00JIbIIIOE 3HAYEHUE MMEET COOJIOJEHHE CAaHUTAPHBIX MPABUI U TEXHOJOTHYECKHX
WHCTPYKUUH, JEHCTBYIOIIMX B 3JEBATOPHOM, MYKOMOJIBHOM U XJieOOomeKapHOil
IIPOMBIIIIEHHOCTH, a TAKK€E B TOPTOBIIE.

B 1ab0paTopusIxX XJ1Ie0OTEeKapHbIX OpeanpusTan IIPOBOJUTCS
CUCTEMATUYECKUN KOHTPOJIb Ha 3apaKEHHOCTh MYKH KapTOQeIbHON MaJIOUKOH.

Cnoco0OsI moaBieHus: kKapTodenpHoi 601e3H XJeda:

1. IToBbIIEHHE KUCIOTHOCTH

2. IlonnxeHue BIaXHOCTU

3. YBenuueHue coaepxkanus caxapa v xupa (10 15-20% k macce MyKn)

4. AHTHOHOTHYECKAs aKTUBHOCTh CPE/IbI

Kareropuuecku  3ampemiaercss — nepepaboTka — xjeba,  MOPakKEHHOTO
KaptodenbHOl  Oosne3Hbr0. Xjeb, TMOpa)keHHbIH KapTodenbHOM  OO0JIE3HbIO,
HEMEJIEHHO YyJalseTCsl U3 MPOU3BOJCTBA, XPAHUTCS B OTACIBHOM IOMEIIEHUU C
COOJIIOICHUEM YCIIOBUHM, MCKIIOYAIOIINX K HEMY JOCTYH, M MOJUIEKUT CTPOTOMY
yUery.

Bonpoc o cnocobe yrunuzanuu xie0a, TMOPaKEHHOTO KapTOQesbHO
00J€3HBIO, JOJKEH pemaTbCsi C MPUBJICUCHUEM  CIEIUAIMCTOB  IEHTpa
['occananuaHaa3opa mocie MPOBEACHMS dKCHepTU3bl. ['MrueHndeckas 3KCHepTH3a
xjeba, TOpaKEHHOTro KapTodeabHOH O0JE3HBIO, MPOBOJIUTCS —CICHHATNCTaMU
1eHTpoB ['occandmuaHaa3opa. Pe3ynbTaThl SKCHEPTU3bI TMEPEAAOTCS B OPTaHBI
["'ocynapcTBEHHOTO BETEPUHAPHOTO KOHTPOJIS JIJIsl PELICHUs] BOIIPOCa O HalpaBICHUH
€ro Ha KOPM CKOTY.

Kareropumueckn  3ampemaercsi — mepepaboTka — xjeba,  MOPakEHHOTO
KapTodeabHOi 00Je3HBI0 (Jlake B CaMOW HE3HAUUTENBHON CTETNEHH), B CyXapHYIO
MyKy, KpOIIKY W MOYKY, M JajbHEiIlIee ee HMCIOJIh30BAaHUE B TEXHOJIOTUYECKOM
polecce.

X71e0, mopakEHHBIN 3TON 0O0JIE3HBIO, AOKEH OBITh HEMEAJIEHHO YIAIEH U3
MPOM3BOJICTBA, W BOIMPOC OO0 €ro MCIOJh30BAHUM Ha KOPM >KMBOTHBIM B KaXKIIOM

OTJIETTLHOM CJTydae JOJDKEH peIIaThCs OpraHaMu BeTHaa30pa. XJjed, KOTOphId He
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MOKET OBITh MCIIOJIL30BaH IJIs1 KOPMOBBIX I.[CJ'IGI\/'I, MOAJICKUT YHUUTOKCHUIO ITYTCM

CXKHUI'aHUA.
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AnHoTaumusi. PaccMoTpeHbl BUABI XJI€OOOYIOUHBIX U3MIENUNA, MPUBEIACHO
UCIIOJIb3YeMOE CBIPHE, OTMHCHIBACTCS pEIenTypa W TEXHOJOTHUS TPHUTOTOBIICHUS
HEKOTOPBIX M3/EJIHM, yAeIeHO BHUMaHUE 00JIe3HsIM XJie0a

KiioueBble cjioBa: xyied, MyKka, U3/e/ns, yIIaKOBKa, XpaHeHHE, O0JIe3HU

Abstract. The types of bakery products are considered, the raw materials used
are given, the recipe and cooking technology of some products are described, attention
is paid to bread diseases

Keywords: bread, flour, products, packaging, storage, diseases.
Xne6o0yI0UHbIC W3ACTHUS - 9TO MHINEBBIC MPOIYKTHI, MOJTYYCHHBIE METOIOM
BBITICKAHHS M3 TECTa, Pa3PBIXJIEHHOTO APOXOKAMH MIIM 3aKBAacKOH, 0a30BBIM COCTaB

KOTOPOTO - BOJIa, MyKa, COJIb.

150



OCHOBHBIM CHIPHEM B TMPOHM3BOACTBE XJIEOOOYTOUHBIX W3ACIUN BBICTYIAIOT:
BOJIa, MYKa, COJIb, XJICOOTIEKApHBIC APOXOIKH, Pa3phIXIUTENN (THAPOKApOOHATHI),
3epHOBbIE MPOAYKTHL. B KauecTBe JOMOJHUTEIBHOTO ChIpbsi OEpETCS pacTUTEITHHOE
Maclio, caxap-rnecokK, MaK, KyHKyT, SMYJIbIaTOPbI TUIA JICIIUTUHA U T.Il. Pa3Horo pona
XJIeOOTIEKapHBIE YIYUIIUTENIN CIYKaT JOOABKaAMHU.

Xne600yI0UHbIEC U3EIHS TOAPA3ACIAIOT Ha PopMOBBIE U 1ToA0BbIE. DOpMOBBIE
- T€, KOTOPBIC BBHITICKAIOT B XJICOOTIEKapHOU (hopMe, a TIOJIOBBIC - 3TO BBHITICYCHHBIC HA
XJIeOOTNIEKapHBIX JIUCTaX WUJIM Ha MOJIE.

[IpousBoacTBa pxkaHoro xmeba. Tecto W3 pKaHOW MYKH HMEET OOJBITYIO
KHCJIOTHOCTh, COOTBETCTBEHHO, M xje0 Toxe. OHa HYyXHa IJs JOCTaTOYHOM
MEeNTU3alu OeJIKOB, TO €CTh JUIA Tepexoaa OENKOB B KOJUIOUJHBIN pacTBOp, IS
ociabfieHust JedcTBUsS alb(a-aMuiaasbl, 4TOObl MSKUII He ObLT Junkum. Jlns
MOJAKUCIICHUS PAKAHOTO TECTA UCIIOIB3YIOT CIIEHHAIbHBIE 3aKBACKH C OPraHUYECKUMU
MOJIOYHOM MJIA YKCYCHOM KUCIIOTOM.

Cpok peanuzanuu prkaHoro xjieda - 34-36 uyacoB. Ero ymakoBBIBalOT B
MOJIMATUIICHOBBIE MaKeThl U TUIEHKU. M3aenue xpaHurtcs 3-7 IHEW MpU BIIAKHOCTU
nopsiaka 85%. SApxuii npumep pxaHoro xjaeda - 3To xjied «JlapHUIIKU).

[TpousBoasT 3aBapHOi XJ1e0. DTO XJ1€0 C UCIOIB30BAHUEM 3aBapOK. 3aBapKH -
ATO BOJHO-MYYHBIE CMECH, IPOrPETHIE O TEMIEPATYphl KIeHCTepru3auy Kpaxmara.
OnHu narT cnenu@uyeckuii BKyc xjae0y U CHIKAIOT YEPCTBEHHUE.

K m3nenusM 13 MIIEHUYHOM MYKH OTHOCSTCS: IMIICHUYHBIA XJ1e0, OyJIOuHbIC
u3aenus, cio0Hble XJ1Ie000yI0UHbIe, OapaHOUYHBIE, COJIOMKA, U3ACTUS TTOHUKEHHOU
BJIQKHOCTH.

B  mpousBoicTBe  MIIEHWMYHOro  xjieba  MCIHOJB3yeTCS  MIEHUYHas
xJjie0oreKapHas MyKa BBICHIETO copTa. TecTo roToBUTCA O€30MapHbIM U OMAPHBIM
cnocobamu. B 0Oe3omapHoM Bc€ CHIphE BBOAWTCS TIPU 3aMece TecTa cCpasy.
[IpeccoBaHHBIX MHCTAHTHBIX (PAaCTBOPUMBIX) ApOXoken mobasmsercs 2-3%. Bpews
opoxenus 3auumaet 150-180 munyT npu t°= 32-38°C.

B onapHoM (IByXCTaauitHOM) Crioco0€ MEePBBIM JCJIOM HAET MOTYICHHUE OapHhl.

Bnocsat 25-70% myku ot oOuieit macchl, Boay, Bee nposxoku (0,5-2% k Macce Mykn).
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[Tocne nepBoro stamna 6posxenus (180-300 MuHyT) 7OGABISAIOT TOMOTHUTEIBLHO MYKY,
AMYJIBraToOpBbl, caxap, BO1Y.

3aMenMBaloT TECTO U OCYIIECTBIISIIOT BTOPOM ATan OpOoKeHUs, JUTSIIHICT OKOJIO
150 munyT. 3atem UAET CTaAMs pACCTOMKH, BO BPEMsI KOTOPOU UAET ra3000pa3oBaHue
U Pa3pbIXJICHUE, TOBBIIIAETCS KUCIOTHOCTh M3-3a TAKHUX OPraHUYECKUX KHCIIOT, KaK
YKCYCHAasl, MypaBbUHasl, MOJIOYHAs, SHTAPHAS, IAIMOHHASI.

benku BBIMOMHAIOT TJIaBHYIO poiib. HepacTBopumbIie B Bojie OeiIKu 00pa3yroT
KJIEHKOBHHY, YTO 00YCJIOBIMBAET GOPMY U Ta30yIep KUBAIOIILYIO CITOCOOHOCTh TECTA.
MsikuI MIeHnYHON MyKH UMEeT paBHOMEPHYIO MmopucTocTh. [ToMumMo 6e3omapHOTro
M OINAPHOTO crHoco0a MOJb3YIOTCA TEXHOJOTMEe WHTEHCHBHOIO 3ameca: XJieod
BbIpabaThIBae€TCAd M3 MIIEHUYHON MYKHU BCEX COPTOB WJIM MX CMECH C JI0OABJICHHEM
MOJIOKA, KHpa U JPYyTruxX KOMIOHEHTOB. [limennynbiii xned ObiBaeT BecoBoM (2-3 Kr),
IITYYHBIN, (POPMOBOM, TOJIOBBIN. YTAKOBBIBAIOT MIIEHUYHBIN XJIeO B MOJMITHUIIEH,
MOJIUTIPOTIMIICH, Oymary.

BynouHble u3genus - 3To W3AeNus U3 MIIEHUYHOW MYKH BBICILETO, IEPBOTO U
BTOPOTO cOpTa ¢ J00aBIE€HUEM MOJOKAa M Jpyrux KomnoHeHToB. K Takoro poxa
W3ACNIUSM OTHOCSTCS: OYJIKU, OyJIOYKH, OATOHBI, POTAINKH, IJIETEHKHU, CAlKH.

CnoOHble u3aenus - 3TO U3AENUs U3 MIIEHUYHONM MYKH BBICILIETO M MEPBOIrO
copTa c coAep>KaHuEM caxapa U )KUpoB B cymme He MeHee 14%. B ux npuroroBieHun
HCIIOJIb3YETCS CIOOHOE CIIOEHOE TECTO C BHICOKOM MUIIEBOM LIEHHOCTHIO.

K TakuMm u3genusm OTHOCSATCS TUTIOIIKH, JICTIEIIKH, pa3indHbie c100bl. CBEpXY
MX YacTO OTHEIBIBAIOT caxapoM, MHOBUAJIOM, KpemoMm. Ilmomka «MoCKOBCKasy,
CBepXy OOCBhIIIaHHAsl CaxapoM, BBICTYIAET 3/1€Ch IPKUM IPUMEPOM.

bapanounble u3genus - 370 6apaHKu, CylIku, OyOJIUKH, B PEIeNType KOTOPBIX
MIPUMEHSETCS MYKa BBICILIETO U IEPBOro copToB. Cyliky U OapaHKHU U3rOTaBIMBAIOTCS
u3 c1abopa3phIXJIEHHOTO TECTa, OHU C TOHIKCHHOW BIaKHOCTHIO (9-14%), a y
OyOJIMKOB BJIQXKHOCTH BBILIE - 22-24%, m03TOMY OHM 00Jiee MSTKHE.

ConomMka roToBuTCs B (hopMe NanoyeKk U3 MyKH BBICILIETO U MEPBOTO COPTA.

K x51€600y109HBIM U3ETHUSIM TaKXKE OTHOCAT CyXapHbI€, XJIEO1IbI, TUETHUECKUE

W3JIeHS.
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Xpanenue xyie000YIOYHBIX W3IETUN - BOXKHEWIINNA dTanm B TEXHOJOTHUU HX
npurotoBieHus. Ilocme meun OHM OCTBHIBAIOT B IPOLIECCE XPAHEHUS U YCHIXAlOT.
TeMmneparypa KOpKM Ha 3aKJIIFOUUTEIBHOM 3Tarne Bbinedku - 130°C, moBepXHOCTH -
180°C, uentpa mskuiia - 96-98°C.

Uem Ooubllie Temmeparypa, T€M IBET Oosiee KOpUYHEBBIA. IIpu ocThIBaHUM
xyieba 3a 3-4 uyaca mocie meudn OH Tepser 2,5-3% Maccel (Boja TepsieTcs,
yJleTyuuBaeTcsa mpu ynakoBke). Yepe3 6-10 yacoB xjed uepcTBEET, TO €CTh TEpsET
apoMaT U BKYC, CHIDKETCS CXKMMAaeMOCTb, MSKHUII TBEPAEET, KOPKA CTAHOBUTCS
MATKOW. DTH U3MEHEHUS CBSI3aHbl C U3BMEHEHHUEM BIAXKHOCTH. [IprunHa yepcTBeHus -
peTporpasanus KpaxMajabHOTO TeJIs.

[Ipn BbIllEUKE Kpaxmal MEPEeXOAUT W3 KPUCTAIUIMYECKOTO COCTOSIHUS B
amop(dHoe, a Mpu XpaHEeHUH HA00OPOT - U3 aMOP(HOI0 OOPATHO B KPUCTAILTUYECKOE.
D10 u HazwiBaeTcsi perporpaganueil. [lmeHnyHbil x1e6 ¢ OOJIBIIMM COJEPKaHUEM
KJICHKOBUHBI YEPCTBEET MeIJIeHHee. J{J1s1 3aMeisieHust 4epCcTBEHMs Neob3yroT [TAB,
AMYyJIbraTopbl, epMEHTHI, MOIUDUITUPOBAHHBIN KpaxMall.

bone3nn xnedba - HeMajoBakHas T€Ma, KOTOPYIO HeENb3sl OOONTH CTOPOHOIA.
Boraenstor kaprodenbHyo 001€3Hb U MJIECHEBEHHUE.

[Tpu xapTodenbHOl 00€3HN TTOpAXKAETCS MSKHII XJieOa B CBSI3U C JICHCTBUEM
6akrepun Bacillus Subtilis. Pxanoit x51e6 He mopaxkaeTcsi, TOTOMY YTO OH KHCJIbIM, a
OakTepuu He JOOAT KUCHyro cpeny. IIpu3Haku xaptodenbHOl Ooye3Hu y xieba -
MOSIBJIEHUE KENTHIX ITATEH U OLIYLIEHUE CIATOCTH.

[InecneBenue BbI3bIBAIOT TpUOBI Aspergillus u Penicillum. [{ns nonaBnenus ux
HCIIOJIb3YIOT YIAaKOBKY, CTEPUJIM3ALINI0, KOHCEPBAHTHI, XPAHEHUE B 3aMOPOKEHHOM
COCTOSIHUM WJIM BaKyyme. be3ycCloBHO, MMeeT 3HaueHUe COOJIOJEHHE CaHUTapHO-
TUTUEHUYECKUX TPeOOBaHMUIA.

X71e000ynouHble U3/eNns HECYT KaK MOJIb3y, KaK U Bpej opranusmMy. [lonb3a,
3aKJIF0YAETCs MPEXkIE BCETo, B TOM, YTO, XJIeO OUeHb OOraT KJIeTYaTKOW U MOJIE3HBIMU
OenkaMu, MUHEpanamu (KaJluid, MarHui, KajabllUi, KeJIe30 U Jp.), BATAMUHAMM.

CnoOHble n3senusi, HarpuMep, KaJOPUITHBI M HECYT BBICOKYIO YHEPTe€THUECKYIO

HeHHOCTh. OHAKO Bpeld CBSI3aH C YpEe3MEpPHBIM MOTpediieHneM. 310ynoTpedieHue
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MYYHBIMA ~ HW3JICTUSMH  HapymiaeT KHUIICYHYI0 MHUKPOQIOpYy, TMPENsSTCTBYET
nepepadoTKe MUTATEIBHBIX BEIIECTB W BOCIPOM3BOJCTBY TMOJE3HOTO XOJIECTCPUHA,
YTO IPUBOAUT K HapymeHuto ¢pyHkiuit JKKT.

[lepeenanne xne000YIOUHBIX U3IEIUNA, B OCOOCHHOCTH CJIEIAHHBIX W3
NIICHUYHOW MYKH, CTOOHBIX M3/IETHi, OYJIOYHBIX M OapaHOUHBIX BEIET K OKUPECHHUIO
U TpobiieMaM C KpPOBEHOCHOW CHCTEMOH, OpraHaMd MHUIIEBApEHUs W JIPYyTUM
npo0emMaM co 3J0POBBEM.

Wtak, accopTUMEHT XJIeOOOYIOUHBIX HW3ACTHI JOBOJBHO pPa3zHOOOpPa3eH.
XnebormekapHas 0Tpaciib MUIIEBOM MPOMBIIUICHHOCTH Pa3BUBACTCS C KAXKIBIM T'OJIOM,
Y MOTPEOUTEIN Ha MPUJIABKaX pa3 3a pa3oM BUJIAT BCE HOBBIE XjieOa, c100bl, OyJIKU U
OCTaJIbHOE.

Heobxoammo oOpamaTh BHUMaHHE HAa YEPCTBEHHUE XJieOa M HE TOMYyCKaTh €Tro
BceMH crnocobamu. Takke HEMaJOBaXKHO YJIENsATh BHUMaHUE OoJie3HsIM xjeba U
BCSIUECKHU M30erath MX BOSHUKHOBEHHUSI.

[Tonp3a xye000yNOYHBIX u3AEIUd OOOCHOBaHA COJEpPKaHUEM B HHX
HEOOXOJAUMBIX JUISl KU3HENEATEILHOCTH OpraHW3Ma BUTAMHUHOB, MHKPOXJIEMEHTOB,

KJIETYATKH ¥ OEJIKOB.
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AHHOTAIUS. B JAHHOHN CTaThe U3YYEHBI BHIXO/IbI MTOA3EMHBIX BOJ MPUPOTHBIX
HMCTOYHUKOB ropoaa Braaumup, B Bunme poanukoB. MccrnenoBansl oduivaibHbe U
HECAHKITMOHUPOBAHHBIE MPUPOIHBIC UCTOYHHUKH.

KitoueBble cjI0Ba: pPOJHUKH, TMOA3EMHBIC BOJABI, HECAHKI[MOHHPOBAHHBIC
MCTOYHHKH, O(DUIIHATBHBIC POTHHUKH.

Abstract. n this article, the outputs of groundwater from natural sources of the
city of Vladimir, in the form of springs, are studied. Official and unauthorized natural
sources have been investigated.

Keywords: springs, groundwater, unauthorized sources, official springs.

PonHuKM SBISIIOTCS 4acThIO 3KOCHUCTEMBI ropoaa Bragumup, BakHEHIIUM
TUPOre0JIOTUYECKUM TIOKa3aTesieM YCIOBUUA (POPMHUpPOBAHUS, PACHpPOCTPAHCHUSI U
pasrpy3Kku Mmoa3eMHbIX BOj. OHM MMEIOT OOJbIIOE 3HAYEHWE B MUTAHUU U JIPYTUX
MOBEPXHOCTHBIX BOJOEMOB, TOJJICP’)KAaHUM BOJHOrO OajllaHca U COXPAaHEHHUH
CTaOMJILHOCTH OKPYXKAIOIMX HUX OHOIEHO30B. [0OpojcKkue KUTEIU aKTUBHO
HCIIOJB3YIOT BOAY U3 POJHHUKOB ropoja Bianumupa 1 MUTHEBBIX 1ENEH.

[TonzemHbIE BOJIBI — 3TO €UHCTBEHHBIN BUJ] MOJE3HBIX UCKOMAEMBIX, 3a1achl
KOTOPBIX MOTYT BO30OHOBIISITECS B MPOIECCE HKCILTyaTallMl YeTOBEKOM, MTOCKOJIBKY
OHU SBJISIFOTCS  CJIOKHOM JUHAMHYECKOW CUCTEMOW, B3aUMOJICUCTBYIOIIEH C
OKPYXarOIIEH CPEION.

AKTYyanbHOCTh BBIOPAHHOM TEMBI COCTOUT B BaYKHOCTH COXPAaHEHHMS KauecTBa
MUTHEBON BOJBI U WCIOJB30BAaHUS €€ JIJIsi OBITOBBIX M MHBIX HYxJ. McciemnoBaHus
MPOBOAWINCh, HA HMCTOYHUKAX, IOJBEPTalOIINXCS €XKEroJHOMY MOHUTOPHUHTY CO
cTopoHbl OpraHoB MECTHOTO caMmoOyIpaBieHUss T. Bragumup, a Takxe
OECKOHTPOJIBHBIX POJTHUKOB.

OOBEeKT WUCCeNoBaHUS: TMOJ3EMHBIC BOAB BmamuMupckoir obmactu
BBIXOJISIIIIME HA TTOBEPXHOCTh 3€MJIM B BUJE POJHUKOB B T. Bragumup. Kapra cxema
oTbopa mpoO npecraBiieHa Ha pUCYHKE 1.

[Ipenmer ucciienoBaHus: BOIAa NPUPOJIHBIX HCTOYHUKOB T. Biagumupa.
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Pucynok 1. Kapra ot6opa npo6 B r. Bnagumup

bonee moapobHOoe reorpaduueckoe  MECTOPACHOJIOKEHHE  POIHHKOB
CIEeAYIOLICE:

1 ToYKa: HCTOYHUK PACIOJIOKEH B JICHMHCKOM paiioHe ropoaa Biamgumup, B
BoponoBoMm oBpar Ha ynuie Mupa (cuuTtaercs OQPUIMANIBHBIM MPUPOTIHBIM
MCTOYHUKOM, W 32 HUM BENETCS MOCTOSHHBIM SKOJOTMYECKHUH MOHHUTOPUHI CO
CTOPOHBI OPTaHOB MECTHOTO CaMOYyIIpaBJieHUs Topoaa Bragumupa).

2 TOYKa: pOJHUK HaxoauTcs B JIeHMHCKOM paiioHe ropoaa Braaumup Ha ynule
Bepxnsis JlyOpoBa, umeet HazBaHue — Kazanckuit Poguuk (oduimanbHblit).

3 Touka: pacmoJyioxkeH B JICHMHCKOM pailoHe ropoja Bragumup Ha ynuie
Crynénas ['opa, 5b. (Poanuk «I'oHUapb» — 0UIIHMAIBHBIN ).

4 touka: ['opon Bnagumup, Jlenunckuii paiion, yi. Jlecnas y a. Nel5. (Pognuk
Ha yn. Odunepckas — opuIIUaIbLHBIN).

S touka: I'. Bmagumup, @pyH3EeHCKUN pPanloH, yi. MasKOBCKOTO, B JAYHBIX
cagax. (opuIMaTHHBIN)

6 touka: ['opox Bmagumup, Cy3ganbckuil paiioH, yia. Pacromunna, y peku

Cynrupsb (ohuraIbHBIN).
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7 TOYKa: UCTOYHMK pacroioxeH B JleHnHckoM paiione, y I'CK-9 Ha ynune
Jlakuna, mutaet pexy Conpimika (HeopUITMaTbHBINA TPUPOTHBIA HCTOTHHK).

8 touka: OkxTAOpbckuil paiioH, ynuna Cy3ganbekas y ngoma Ne 8A
(HECaHKIIMOHUPOBAHHBIN BBIXOJ MPUPOIHBIX BOJI).

9 Touka: OKTAOPHCKUI palloH, BBIXOJ| MOJ3EMHBIX BOJI B 3aropoHOM MapKe,
Bo3Ne o3epa [mybokoe (HE MPOXOIUT €KErOJIHBINM SKOJOTUYECKUA MOHUTOPUHT —
HEOPHUIMATTEHBIN).

10 Touka: ®pynzeHckuir paiion, mexay CHT HOOunelnbii u ynuuen
KyiiOpleBa, B 03eJI€HEHHOM y4acTKe ropoja (HeopUIHaIbHBbI).

11 Touka: pomHuk pacnoiiokeH B JIeHMHCKOM paiioHe ropoaa Bimamumup,
Mexy ynuieit Kpacnas ['opka u xene3Hoit 1oporoit (HeohuIuaaibHbIi).

12 Touka: JIeHnHckuii pailoH, Ha Oepery peku PrieHb, Mexly ynuuen 3apeqHon
u Tpaccoid M7 (Heo(puIMaIbHBINA POJTHUK).

Bcero wuccinenoBaHHbIX HCTOYHUKOB 12: W3 HUX 3a 6 NOpOU3BOAUTCSA
HKOJIOTUYECKUN KOHTPOJIb KayeCTBa COCTOSIHUS BOJl CO CTOPOHBI OPIaHOB MECTHOTO
caMoynpasiieHus ropoaa Brnagumupa; a 3a UHbIMHU 6 — HET NOJIEKAILIETO HAa30pa. Y
OOJBIIMHCTBA HEO(DHUIIMAIBHBIX MCTOYHUKOB IMOKa3aTeNb AeOUTa OYEHb Mallbld, TaK
KaK HE MPOMU3BOJMTCS PACUUCTKA TEPPUTOPUM U Y HEKOTOPBIX U3 POJHUKOB HET
npeHaxHbix  coopyxenuit  (Pogumk B 3aropomnom  mapke).  I[loatomy
HECAaHKIIMOHUPOBAHHBIE BBIXOJbl MOJ3EMHBIX BOJ HAXOIATCS B HEOIaronmpusiTHOM
COCTOSIHUH, CJIEIyeT OpraHu30BaTh 30Hbl CAHUTAPHOW OXpaHbl W NPOBECTHU
MEPONPUATHS MO YJIYUIIEHUIO 3KOJIOTMYECKOTO COCTOSIHUSI TEPPUTOPHUI BoJOCOOpa
POJHUKOB U 00YCTPONCTBY KanTaxxei B COOTBETCTBUU ¢ TpeOoBanusimu CaunlluH 2. 1.
4. 1175 -02.

Kurenu ropona Brnagumup akTMBHO HMCHOJIB3YIOT BOAY W3 POJHUKOB B
MATHEBBIX LENAX, MPUPOAHBIE HCTOYHUKHU CIEAYeT UCCIEA0BaTh JOBOJIBHO
THIATENIbHO, OCOOEHHO UTO KacaeTcss HeO(UIHUANIbHBIX POJHUKOB, KOTOpHIE
MOJIB3YIOTCSl OOJIBLIIUM CIIPOCOM CPEJId HACEICHUSI.

B kadecTtBe pekoMeHAAIMU Mbl COBETYEM: KHUIISTUEHHE BOJbI U3 MPHUPOTHBIX

HCTOYHHKOB.
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ROLE OF AGROCHEMICAL SCIENCE IN THE LIFE
OF THE COUNTRY
Zhuravlev D.M.
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Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Shenterova E.M.
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AHHOTauMs. MHUPOBOM ONBIT U IMPAKTHUKA 3EMIICJIEIINSI CBUAECTEIBCTBYIOT O
TOM, YTO TIOJYyYEHHWE BBICOKUX M YCTOWYMBBIX YPOXKACB CEIbCKOXO3SMCTBEHHBIX
KYJIbTYp CBs3aHO ¢ 3(()EKTUBHBIM TPUMEHCHHEM MHUHEPATBHBIX M OPTaHUYCCKUX
yA0OpeHH, CPEACTB 3aIUTHl PACTEHUN, COBPEMEHHBIX CTUMYJISITOPOB POCTA, HOBBIX
MEPCTIEKTUBHBIX MUKPOOHOJIOTHUECKUX U MUKPOAJIEMEHT COJEPKaINX MpernapaToB.

KuroueBble cjioBa: arpoxumusi, 0011I€CTBO, TTOYBA, IJI0I0POIUE

Abstract. World experience and agricultural practice indicate that obtaining
high and sustainable crop yields is associated with the effective use of mineral and
organic fertilizers, plant protection products, modern growth stimulants, new
promising microbiological and microelement-containing preparations.

Keywords: agrochemistry, society, soil, fertility
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ATpoxXuMHs UTPAeT BaXKHYIO POJIb B KU3HU JIIO00M CTpaHbl. DTOT HAy4HbIN U
MPAKTUYECKHI MOAX0]T K CEIbCKOMY XO3HUCTBY OCHOBAH Ha U3YUYCHUU U PUMEHEHUH
XUMUYECKUX  BEIIECTB  JUJIi  TOBBIIMICHHS ~ YPOXKAMHOCTH M KayecTBa
CEJIbCKOXO3STUCTBEHHBIX KYJIBTYP.

OnHOI U3 OCHOBHBIX 33J]a4 arpOXUMUU SIBJIIETCS OIMpeIeSIeHne ONTUMAaTbHBIX
703 TIPUMEHEHUsT MHUHEPAIbHbIX ynoOpeHuil. Beap 6e3 HHMX MOYBa CTaHOBUTCS
MCTOIIEHHON U HECTIOCOOHOM 00eCIeunTh pacTeHUsI BCeM HEOOXOAMMBIM JIs POCTa
pa3BUTHS. ATPOXUMUKH aHAJTU3UPYIOT COCTAB TIOUBBI M OMPEIENSIOT, KAKUE DIIEMEHThI
HE00X0UMO TO0OABUTH AJIs YBEIWYCHUS TUIOTOPOIHSL.

Kpome Toro, arpoxumusi UCCIEyeT B3aUMOICHCTBHE XUMHUECKHUX BEIIECTB C
pacTeHHUsMM U OKa3bIBAET BIMSHHE HA MX POCT U pa3BuTHe. Hampumep, ¢ mOMOIIbIO
CHEIHATbHBIX TOPMOHAIBHBIX IMPEMapaTOB MOKHO CTUMYJIHPOBATH POCT PACTCHHIA
WJIM 3aMEJUINTh UX pa3BUTHE. DTO MO3BOJISET CaJ0BOAAM U (hepMepam NoaydaTh Oosee
BBICOKHE U KAUECTBEHHBIE YPOXKAU.

Kpome Toro, arpoxumusi yneiasieT BHUMaHHE MpoOIeMe TNECTULHUIOB |
(GyHruIuAOB. OTH XUMUYECKUE BEILIECTBA MCIONb3YIOTCS sl OOphOBI C COpHAKaMHU,
BpEAUTENSIMU W OONE3HSAMHM pacTeHUil. ATPOXMMHUKHA HCCIEAYIOT HX COCTaB,
(¢ (PEKTUBHOCTh U BIMSHUE Ha OKPYXKAmOIIyro cpeay. OHU Takxke pa3pabaThiBalOT
HOBbIE Oosiee Oe3omacHble W A((PEeKTUBHBIE Tpenaparbl, YTOObl MUHUMH3UPOBATH
HETaTHUBHBIEC TIOCIIEICTBUS UX IPUMEHEHHSL.

BaxHO OTMETUTh, YTO arpoOXUMHUs HUIpaeT KIYEBYIO POJib B YCTOWYHMBOM
pPa3BUTUU CEIBCKOTO X03sKcTBAa. OHA TTOMOTAeT CHU3UTH 3aTpaThl HA MPOU3BOJICTBO
MUIIA, YBEIUYUTh YPOKaWHOCTh M KAa4eCTBO MpOAYyKIuH. biaromaps arpoxumun
MHOTHE CTpaHbl MOryT oOecneuyuBaTh ce0si MNHILEH HaceJIeHHIo, a TaKxke
AKCIIOPTUPOBATH CBOIO MPOAYKIIUIO, YTO MOJIOKUTEIBHO BIUSIET HA YKOHOMUKY.

TakuMm 00pazom, arpoXuMust SBJISETCS HEOThEMJIEMON YaCThI0 COBPEMEHHOTO
ceslIbcKoro  xo3siictBa. OHa CcMOCOOCTBYET TMOBBIIMICHUIO IJIOJOPOAUS  TIOYB,
CTaOMIILHOCTH YPOKAMHOCTH ¥ COXPAHEHUIO OKPY’KaroIIel cpenbl. bes3 arpoxumun Mbl
ObLIO HE CMOIJIM O0ECHEYUTh PACTEHUS HEOOXOIMMBIMH U UX POCTa U Pa3BUTHUSA

9JIEMCHTAaMH, a, CJICAOBATCIILHO, U IIPOAYKTAMU IIUTAHUA OJId BCCTO HACCIICHUS.
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ArpoxumMusi HWrpaer BaXHYI poOJb B JKU3HM 4YEJIOBEKAa, OKa3bIBas
CYLIECTBEHHOE BIIMSIHHE HA CEIILCKOE XO3SAMCTBO U 00ECIIeUnBast IPOJOBOIbCTBEHHYIO
0e30MmacHOCTh. OJTa HayKa M3y4yaeT B3aUMOJAECHCTBHE XUMHYECKHX 3JEMEHTOB HU
COCIUHEHUM C pPACTEHUSIMU, TOYBAMU U YAOOPEHHUSAMH C IIE€JbI0 TOBBIIICHHUS
YPO’KaiHOCTH, KaU€CTBA U COXPAHHOCTHU CEIbCKOXO035HCTBEHHON MPOIYKIIUH.

[Tpu ncnosp30BaHNU arpOXUMUYECKUX METOJOB U IPUMEHEHUH CIIEIUAIbHBIX
ynoOpeHui, arpoXuMusi MO3BOJIIET ONTHUMHU3UPOBATh BCE (PAKTOPHI, BIUSIONIIME HA
pocT U pa3zButue pacteHuil. OHa moMoraer pepMepam yIyqinuTh II0A0POJIUE ITOYBHI,
00€ecreynTh ONTUMANbHBIA YPOBEHb MUTATEJIBHBIX BEIIECTB U MUKPOJIEMEHTOB IS
pacTeHu, a TaKXkKe 3alIUTUTh UX OT BpeAUTeIeH U 3a00JIeBaHMIl.

OpHUM U3 TVIaBHBIX HAIIPABJICHUI arpOXUMUU SIBJIIETCSI U3yUEHUE ITOYBBI U €€
COCTaBIAIOIIMX. AHAJIM3 IIOYBBl IIO3BOJIAET ONPEIEIUTh €€ YAOOPEHHOCTD,
coJiep;KaHue HEOOXOIMMBIX 3JIEMEHTOB U MOHSTh, KaKHe yTOOPEHHS U KAaKUM 00pa3oM
CJIEyeT MPUMEHSATD JUIS JOCTHXKEHMSI HAWIYUIINX pE3yJbTaTOB. ATpOXUMUS TAKXKE
3aHUMAETCSl HMCCJIEJAOBAHMEM BIUSHUSA IIOYBEHHBIX YCJIOBHUI Ha POCT pa3HbIX
KYJIbTYPHBIX PacT€HHH, YTO IMO3BOJSET ONTHMHU3UPOBATH IIPOLIECC BBIPAIMBAHUSA U
MOBBICUTh KAYECTBO CEJIbCKOXO3AMCTBEHHOM MPOTYKIIHH.

BaxkHoil "yacThi0 arpoXuMHUM SIBJISETCS TakKKe pa3paboTKa M MCHOJIb30BaHUE
ynoopeHuit. Yno0peHusi MmpeacTaBisioT co00il pa3inyHble XMMHUYECKHE BEIECTBa,
KOTOPBIE COJIEPKAT OANH UM HECKOJIBKO BaXKHBIX JJI1 PACTEHUM 3JIEMEHTOB MUTAHMUS.
bnarogaps npuMeHeHuto yao0peHuid, pepMepsl MOIYT KOMIIEHCHPOBATh HEIOCTATOK
MUTATEIbHBIX BEIIECTB B IMOYBE W JOOUTHCS ONTHUMAJIBHOTO POCTA W Pa3BUTHS
pacTeHul. ArpoXMMHUYECKHE YAOOpEHHs TakKKe MOTYT HCHOJIb30BAThCS IS
PEryIMPOBAHMS KUCIOTHOCTH NIOYBBI ¥ IOBBILIEHHUS €€ MIJI0J0OPOIUS.

BaXHBIM acleKTOM arpOXUMHUM SIBJISIETCS TaKKe 3allldTa PpPacTeHUHd OT
BpeauTeneil u 3a0oneBaHnii. ArpOXUMHYECKHE CPECTBA, TaKUe KaK MHCEKTHIIUBI 1
GyHruIuAbl, MOTYT HUCHOJB30BaThCS MJISi YHUYTOXKEHUS BPEIHBIX HACEKOMBIX U
OakTepuii, KOTOPbIE MOTYT HAHECTU BpEJ PACTEHUSIM M YMEHBIIUTH YPOKANHHOCTD.

OI[HaKO, BaXXHO YYHTbIBATb BO3MOKHBIC HCTATHBHBLIC IIOCJICACTBHA IIPUMCHCHUA
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arpOXMMHYECKUX CPEICTB Ha OKPYKAIOLIYIO CPEAY U 3J0POBbE YEIOBEKA, MIOITOMY
CJIEIyET CTPOro COOJI0IaTh PETYJIMPOBAHUS U PEKOMEHIALIMH IIPU UX UCIIOJIb30BAHUH.

Takum oO0Opa3oMm, arpoXumusi UIrpaeT HEOTHEMIIEMYIO pOJb B CEIHCKOM
XO035MCTBE, CIIOCOOCTBYSl MOBBIIICHUIO YPOXKAHOCTH, KadyecTBa U 0O€30MacCHOCTH
npoaykuuu. OnHa mnomoraer ¢epmepam 3(PGEKTUBHO  YHPaBIAThH  MOYBOM,
yIOOPEHUSIMU U 3alIUTON PACTEHUM, UTO UMEET OO0JIbIIIOE 3HAYEHUE /I 0OCCIICUCHMS
MUIIEBON O€30MaCHOCTH U Pa3BUTHS CEIbCKOXO03SIICTBEHHOTO CEKTOPA.
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AnHoTamusi. [lmacTMaccy MOXKHO CMENIO CYMTaTh OJHUM W3 TJABHBIX
OTKPBITUH YesoBeYeCTBa. Martepuai, KOTOPbIA 3HAYNTEIHHO 00JIETrYmIT )KU3HbB JIFOCH,
MIPEBPATWIICS B HACTOSIIUHN ST JIJI 36MJIM M TIOYBBI, KOTJa TMOMAJaeT TyJa IOCHe
UCTONb30BaHus. Paszmararommasicss CTONETHSIMH  JellIeBasl IUTacTMacca HaHOCHT
CEPBhE3HBIN yIIEepO MPHUPOJIE.

KiaroueBble cjoBa: TIacTMAacChl, BHABI IUIACTHKA, IOJMMED, BIUSHUC
MJIACTUKA Ha YEJIOBEKA U MPUPOTY

Abstract. Plastic can safely be considered one of the main discoveries of
mankind. The material that made people's lives much easier has turned into a real
poison for the earth and soil when it gets there after use. Cheap plastic that takes
centuries to decompose causes serious damage to the environment.

Keywords: plastics, types of plastic, polymer, influence of plastic on humans
and nature
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3arpsi3HeHUE  MMOYBBI  IUJIACTMAcCoOM:  mpobiema, KoTopas  TpedyeT
HEME/IJIEHHOTO BHUMaHUs. B COBpeMEHHOM MUpE, I MIIACTUKOBBIE U3IEIHS IUPOKO
UCIIOJIb3YIOTCS, 3arpsi3HEHNE MOUBBI IJIACTMACCOM CTAaHOBUTCS Bce Oosiee cepbe3HOU
npobiemoii. [lmacTmMaccoBble OTXOJbI MPOHUKAIOT B MOYBY U CO3JAIOT HEraTUBHOE
BJIMSTHUE HA OKPYIKAIOILYIO CPEAY U YEIIOBEYECKOE 3/10POBbE.

OnHOM U3 IJIaBHBIX NPUYUH 3TOW MPOOJIEMBI SBISETCS HECOOTBETCTBYIOIIEE
YTWIM3alUsl TUTACTUKOBBIX M3Aenuil. Kakaplii roJl MHJUIMOHBI TOHH IUIACTMACCHI
BbIOpACHIBAIOTCS. HA CBAJKU WJIM MPOCTO OCTABIISAIOTCA Ha OTKPBITOM Bo3ayxe. Ilpu
TaKMX yCJIOBUAX IUIACTMAcCCa Pa3laraeTcsl MEIJIEHHO U IPOHUKAET B IOYBY, 3arpsA3HIA
€€ Ha JIJIUTEIbHOE BpEMs.

3arpsi3HEHHUE MTOYBBI IUIACTMACCON UMEET HEraTUBHBIE ITOCIIEICTBUS IS BCEU
sKocuCTEMBI. OHO BIMAET HAa POCT M pPa3BUTHUE PACTEHHM, HAHOCUT BpEl
MUKpPOOPTraHu3MaM, HapylIaeT eCTeCTBEHHbIe OMOXUMUYECKHUE TPoLIecChl B TouBe. B
UTOTe, Ka4eCTBO ILIOJOPOAMUS IOYBBI CHMIKAETCS, YTO HETaTUBHO CKa3bIBacTCsi Ha
3eMIIEJIETINH, a TAK)KE MOXKET IPUBOJIUTh K YXYIUIEHUIO KaUeCTBA MUTHEBOI BOJIBI.

bonee Toro, 3arpsi3HEHUE MMOYBBI INIACTMACCOM TaK)Ke SIBIIICTCS YTPO30M MJIs
3I0pOBbsl JIIOAEM M JKMBOTHBIX. [lmacTtmacca coOIEpKUT TOKCHYHBIE 3IIEMEHTHI,
KOTOpBIE MOTYT ITPOHMKATh B MUILEBYIO LIENIOYKY Y€PE3 PACTEHUS U )KUBOTHBIX. JTO
MOKET BBI3BIBATH MIPOOJIEMBI CO 3/I0POBbEM, TaKH€ KaK ajulepruu, 3a00JeBaHUs
JILIXaTEeJIbHOU ¥ HEPBHOM CHUCTEMBI, a TAK)KE paKOBbIE 3a00JIEBaHMUS.

Jis pemieHust mpoOJIeMbl 3arpsi3HEHUs] MOYBBI IJIACTMACCOM HEOOXOAUMO
MPEANPUHATH CPOUHBIE U 3(DPEeKTUBHBIE Mepbl. BakHO MpoBOAUTH 00pa30BaTEIbHBIC
MIPOrpamMMbl, HaPaBJICHHbBIE HA MOBBILIEHUE OCBEJOMIICHHOCTH 0011I€CTBa O IpodieMe
UCIOJIb30BaHUS U YTWIM3ALMM IUIacTMacchl. Takke HEoOXOAUMO MPUHUMATh
3aKOHOJIaTEIbHbIE MEphI, HAIPABJICHHBIE Ha CHUKEHUE MOTPEOJICHHS IIACTUKOBBIX
U3JIeIUIA U IOOIIPEHUE UCTIONb30BaHMs OMopasiaraéMbIX ajJbTepHATHUB.

besycnoBHO, pemieHne 3Toil mpodieMbl NOTPeOyeT YCHUIIMA U COTPYTHUYECTBA
CO CTOpPOHBI BCEX YYaCTHUKOB OOIIECTBA - OT MPABUTEIBCTB M IPOMBIIIIEHHBIX
KOMITAaHUW 10 Ka)KJOr0 OTIAEIBHOIO 4YesIoBEKAa. BaKHO OCO3HATh, YTO 3arpsi3HEHHE

MOYBBI IJJACTMACCOM - ATO CEpbe3Has yrpo3a JUisi OKPYXKAroIeH Cpelbl W Halle
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Oyaymee. HeoOxoaumo [eHCTBOBaTh HEMEMJIEHHO M Ha BCEX YPOBHSX, YTOOBI
MUHHMH3HPOBATH ITOT BPEA U CO3JaTh YHCTYIO M 3IOPOBYIO IUTAHETY ISl ceOs |

OyIyIIMX TTOKOJICHUH.
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AHHOTauMs. B JaHHOW cCTaThe PACKPBIBACTCS TMOHATHE «XUMHU3ALUU
CEJIbCKOTO XO3SIIICTBA», BHEIPEHUE METOJOB XUMHUUYECKOW TEXHOJIOTUU U MPOLYKIIMH
XUMHUYECKOM MPOMBILIIEHHOCTH B CEITBCKOE XO3SIMCTBO C LIENBIO €r0 MHTEHCU(UKALIMH
Y TIOBBIIIEHUS 3(PPEKTUBHOCTH.

KiroueBble cioBa: XuMmuzaiusi, MUHEpaJIbHbIE yIOOPEHHS, OpPTaHUYECKUE
yaoOpeHusi, OpraHOMUHEpalibHble  yAoOpeHus, OaxkTepuagbHble  yAOOpeHus,
MECTHULIMIBI

Abstract. This article reveals the concept of “chemicalization of agriculture”,
the introduction of methods of chemical technology and chemical industry products
into agriculture with the aim of intensifying it and increasing efficiency.

Keywords: Chemicalization, mineral fertilizers, organic fertilizers, organo-

mineral fertilizers, bacterial fertilizers, pesticides

167



XUMUYECKUE TEXHOJOTUU B CEJIBCKOM XO3SIUCTBE WUIPAIOT BAXKHYIO POJIb B
MOBBIICHUH d()PEKTUBHOCTH CEITBCKOX03HCTBEHHOTO MTPOU3BOACTBA M O0ECIICUCHUH
IIPOJIOBOJILCTBEHHOM Oe3omacHOoCTH. OHU O0BEAUHAIOT B ceOe 3HAHUS U METOJbl U3
o0JacTH XWUMHUHW, OWOJIOTHH, TCHETHUKW, (PU3UKH W JAPYyTUX HAyK, KOTOPHIC
MPUMEHSIIOTCS JIJISl YBEJIMUCHHS YPOKAMHOCTH KYJIBTYPHBIX PACTEHHH, TOOMBAsACh UX
ONITUMAJILHOT'O POCTA U Pa3BUTHAI.

OnHUM M3 OCHOBHBIX HAaNpaBJICHUW MPUMEHEHUS XUMUYECKUX TEXHOJIOTHI
SBJISIETCS  MCTOJIb30BaHWE YI0OpeHWil. YaoOpeHus cojepkaT HeoO0XOIUMbIe
pacTeHHsM MUTaTeNIbHbIE BEIIECTBA, TaKMe€ Kak a3oT, ¢ocdop, kamuii, a Takxe
MUKpO3JIeMEeHThl.  Mcrnonb3oBaHue  yaoOpeHHil  CIOCOOCTBYET  MOBBIIICHUIO
TJIOOPO/IUS TIOUBBI, YJIYUIICHUIO Ka4eCTBAa YPOKA€B U MOBBIIMICHUIO YCTOMYMBOCTH
pacTeHHil K O0JIE3HAM U BPEAUTEISIM.

JlpyruM Ba)KHBIM aCI€KTOM XHMHYECKUX TEXHOJIOTUUA B CEJIILCKOM XO3SICTBE
SBJISIETCS 3alllUTa PAcTECHUU OT BpeauTeneil u Oone3Hedl. CoBpeMEHHBIE METOJIbI
XUMUYECKOU 3alIUThI MO3BOJISIOT YHUUYTOXKATh BPEAOHOCHBIX HACEKOMBIX, TPUOBI U
O0akTepuH, KOTOPHIE MOTYT HETaTUBHO BJIUATH Ha POCT U Pa3BUTHE KYJIbTYPHBIX
pacTeHuii. OTO MO3BOJSET CHU3UTH YPOH OT BpEAUTENEed W TOBBICUTH YPOBEHb
YPOKaUHOCTH.

BaxHbpIM acieKTOM XMMHUYECKHUX TEXHOJIOTHUM B CEJIbCKOM XO35MCTBE SIBJISICTCS
TaKXke ynpaBJeHUE MOYBEHHBIMU CBOWMCTBaMU. C MOMOIIBI0O XUMHUYECKUX METOJIOB
MO>KHO peryiaupoBath pH-ypoBeHb MOUYBBI, HPUMEHATh arpOXUMHYECKHUE TIpernapaThl
JUISL  YIYYIIEHUS CTPYKTYpbl TOYBBI, YBEJIMUYECHHUS €€ BOJOYJEpKUBAIOIIEH
CIIOCOOHOCTH M O0OTAIICHUSI €€ MUKPOIJIEMEHTaMHU.

buoxumudeckne M T€HETHUUYECKHE TEXHOJIOTHH IIO3BOJISIOT pa3padaThIBaTh
HOBBIE COpTa pacTeHUM, OOJAJAIOMUX JYUIIUMHU T[IOKA3aTeIsIMH YpPOXKAWHOCTH,
YCTOMYMBOCTBIO K CTPECCOBBIM YCIOBHSIM M O0Je3HSIM. Takue TEeXHOJIOTHMH MOTYT
OBITh MCIIOJIb30BAHBI JIJISI TOBBIIICHUS TUIOI0OPOINS ITOYBbI, CHIDKCHUS UCIIOJIH30BAHUS
MECTUIMAOB U YBeIMYEHUS YPPEKTUBHOCTH CEIIbCKOX03IUCTBEHHOTO MPOU3BOJICTBRA.

OpHako HEOOXOAMMO YYUTHIBATh, YTO XMMUYECKHUE TEXHOJIOTHH B CEIHCKOM

XO35IMCTBE TaKXXe HMEIOT ONpCACIICHHBIC PHUCKHW W HCTATUBHLBIC ITOCICICTBHA.
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HekoHTposinpyemMoe UCIoJIb30BaHUE YIOOPEHUN U MECTULMJIOB MOXKET INPHUBECTH K
3arpsiI3HEHMIO MOYBBI, BOJHBIX PECYpPCOB U OKpyXkarowmen cpeasl. [loaromy BaxHO
OPUMEHATh 3TH TEXHOJIOTMH C YYETOM HOPM 3KOJOTHUECKON 0€3011aCHOCTHU U CIEAUTD
3a COOJII0/IEHHEM PETJIaMEHTOB U MPaBUJI UCTIOJIb30BAHUS.

B wmenoM, XuMHMuYecKHe TEXHOJOTMM WIPAIOT MNPUHIUNHAIBHYIO pOJb B
CEJIbCKOM XO3fHCTBE, IOMoras MOBBIIATh A(P(EKTUBHOCTh U YCTOWYUBOCTH
npou3BoAcTBa. OHU MO3BOJISIOT YBEJIWYMBATH YPOKAMHOCTh M KAaYECTBO YpOKAeB,
OOpOTbCS C BpeIUTENsIMM U OOJIE3HAMH, YIydyllaTh II0YBEHHBIE CBOICTBa H
pa3pabaTbeiBaTh HOBBIE cOpTa pacTeHuil. OJHAKO HEOOXOAMMO HCIOJB30BAaTh ITH
TEXHOJIOTMH C YYETOM IKOJIOTHYECKOMN O€30IIaCHOCTH U CTPEMHUTHCS K OATTaHCY MEXKTY
IIPUMEHEHNEM XUMHYECKUX METOJIOB M YCTOMYMBBIM PA3BUTHEM CENBCKOTO X0351CTBA
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Aunnorauus. [lo oueHkam ucciienoBaHus, OJHA TPETh BCEX IJIACTHUKOBBIX
OTXOJIOB IMOIAJAET B IMOYBY WM MNPECHYX BOAy. bonbmiasg 4yacTe 3TOro IJiacTUKA
pacnagaeTrcsi Ha 4YacTULBl Pa3MEpPOM MEHEE MSITH MHUJUIMMETPOB, U3BECTHBIE KaK
MUKPOIUJIACTUKH, KOTOPHIE B JTAJIbHEHIIIEM paciaiatloTcsl Ha HaHodacTullbl. [Ipobiema
B TOM, YTO 3TH YAaCTHUILIbI MOMAJAIOT B MUILIEBYIO LIEMTOYKY.

KirueBble cjoBa: 1miacTMacchl, BHUAbl IJIACTHKA, IOJIUMEp, BIIUSHUE

I1aCTUKa Ha 9CJI0OBCKA U IIPHUPOAY
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Abstract. The study estimates that one third of all plastic waste ends up in soil
or fresh water. Most of this plastic breaks down into particles smaller than five
millimeters, known as microplastics, which further break down into nanoparticles (less
than 0.1 micrometers in size). The problem is that these particles end up in the food
chain.

Keywords: plastics, types of plastic, polymer, influence of plastic on humans

and nature

B nocnennue necstunerus mnpodiema 3arpsi3HEHHsS OKpY’Karollel cpelibl
IJJACTUKOM CTajla OJHUM W3 HauOoyiee IIOOaNbHBIX BBI30BOB, C KOTOPBIMU MBI
CTaJIKUBaeMCsl B COBpeMeHHOM ob1iectBe. [IpupoaHbie 3KocucTEMBI BO BCEM MUPE BCE
OoJplIE TOJBEPraroTCs JECTPYKTHBHOMY BO3JCHCTBUIO IIJJACTMKA, W IIOYBA HE
SABJISIETCS] HCKITIOYEHUEM.

B naHHOM TeKkcTe Mbl pacCMOTPHUM ITPOOIIEMY IPUCYTCTBUS IIACTHKA B TIOYBE,
a TaK)K€ BBISIBUM BBI30BBI, C KOTOPBIMU MBI CTAJIKUBAEMCs B O0pBOE ¢ 3T0H MpoOIeMoit,
Y NIEPCIEKTUBBI PEIICHHUS.

[Ipomudepanus wucCnonb30BaHUA IUIACTUKA TMPUBENIA K €ro IMIHUPOKOMY
pPacupoCTPaHEHUIO M HENPEIBHUJECHHBIM IOCIEICTBUIM I OKPY>KAKOUIEH Cpenbl.
HebOuonerpaaupyemblii xapakrtep IUIacTUKa HPUBOJUT K €ro HAKOIUIEHUIO H
HEOIaronpusITHOMY BO3JEHCTBUIO HA MOYBY. I1nacTUKOBBIE OTXO/bI pa3jaratoTcs Ha
MUKPO M HaHOYAaCTHIIbI, KOTOpbIE INPOHUKAIOT B IOYBY M MOTYT HAHECTH BpeEX
MUKpPOOpPTraHU3MaM, PACTEHUSM U KUBOTHBIM.

HayuHble HccienoBaHusl MOKA3bIBAIOT, YTO IUIACTHK MOXET MPUBOAUTH K
3HAYNUTEIBHOMY M JIOJITOCPOYHOMY HETaTUBHOMY BO3JEHCTBHIO Ha ITOYBEHHYIO
skocucTteMy. [lnacTUKOBBIE OTXOAbl MOTYT MEXaHMYECKH MOBPEXIAaTh KOPHHU
pacTeHui, 3aTpyAHATh JAOCTyH KHCIOpoga W Biard. Kpome TOro, HEKOTOpbIE
KOMITOHEHTHI IUIACTHKA COJIEPKAT OMACHBIE XUMUYECKHUE BEIIECTBA, KOTOPHIE MOTYT
MEePEXOAUTh B TMOYBY, 3arpsi3Hssl €€ U 3aTpylIHssl oOOoramieHUe €€ MUTATEIbHBIMU

BCIIICCTBAMMU.
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Peuiennie mpoOsiiemMbl MPUCYTCTBUS IUIACTHKA B TMOYBE SIBJISIETCA CIOKHOMU
3aja4eil, TpeOyroleld COBMECTHBIX YCUINA U MHHOBAIMOHHOTO Mojaxona. OIHuM U3
OCHOBHBIX BBI30BOB SIBJISIETCS HEOOXOAUMOCTh pa3paboTKu 3(P(HEKTUBHBIX METOOB
OYMCTKHU MOYBHI OT MIACTUKOBBIX OTXOJIOB.

3aTpyIHEHHS] BO3HUKAIOT M3-3a CIOKHOCTH yIAJICHUS HAHOYACTHUIL IUIACTHKA
U3 TIOYBbl M ONACHOCTU TOBPEKICHHUS KOPHEBBIX CHCTEM pACTEHUH IIpU
WCIIOJIb30BAaHUN XUMHUYECKUX pacTBOpoB. Kpome Toro, HEOOXOAMMO TaKxke
pa3paboTaTth U MPOJBUHYTH aJIbTEPHATHBHBIE MAaTE€pUalbl, 3aMEHSIONINE TIACTHK,
9TOOBI YMEHBIIUTh €r0 UCIOJb30BaHUE H, CJICI0BATEIHLHO, CHU3UTh MPOHUKHOBECHHE
MJIACTUKOBBIX OTXOJIOB B TIOYBY.

HecMoTpst Ha CIOXHOCTH, CYIIECTBYIOT HEKOTOpPhIE MHOT0O00EIIA0ININe
MEePCIIEKTUBBl B PEIICHUHU MPOoOJieMbl MPUCYTCTBUS IUIaCTHKa B mouBe. Hampuwmep,
MCCJIC/IOBAaHMUSI TI0 HCIOJB30BAaHUI0 MHMKPOOPTaHMW3MOB, CIOCOOHBIX pasiiararhb
IJIACTUK, OTKPBIBAIOT HOBBIE BO3MOKHOCTH.

Pa3Butne OMOTEXHOJOTMH M OMOCHMHTETUYECKHUX MATEPUATIOB  TaK¥Ke
MpeyIaraeT MepCreKTUBbI sl 3aMEHbI TUIACTUKA U CHUKEHHSI €r0 BO3JCHCTBUS Ha
noyBy. [loBbIIEHNE OCBETOMIIEHHOCTH OOIIIECTBEHHOCTH U PUHATHE CO3HATEIHLHOTO
OTHOIIEHUS K WCIOJIb30BAHUIO TIJIACTHKA TakKe OyJeT HWrpaTh Ba)XKHYH pOJib B
PEIICHUH 3TON TIPOOIEMBI.

[IpucyTcTBHE TIaCTUKA B MOYBE MPEJCTABISET CEPHE3HYIO IKOJOTHUUECKYIO
yYIpo3y, OJIHAKO Pa3IMYHbIC MEPCIEKTUBBI PEIICHHS, HAUMHAS OT HOBBIX T€XHOJIOTUHI
710 UBMEHEHUSI TOTPEOUTEIILCKOTO MOBEACHUS, MPEIOCTABIISIOT HAJICKy Ha PElIICHUE
ATOM MPOOJIEMBL.

Brenpenue sTux nepcnekTuB TpedyeT cOopa JaHHBIX, COTPYAHUUECTBA MEXKITY
Pa3JIMYHBIMU CEKTOpPaMU OOIIECTBA M MPAKTHUYECKON peaau3aliii WHHOBAIMOHHBIX
pemenuii. [Ipu hokycupoBke yCrinii Ha peIeHUH MPOOJIEMbI MPUCYTCTBUS TIACTHKA
B MIOYBE, MbI IPUBEJIEM HE TOJIBKO K YIYUYLIECHHUIO 3[OPOBbS HAIlIEH MPUPOABI, HO U K

o0ecreyeHn 0 YCTOMYMBOro Oy IyIIero A1l Halero ooIiecTna.
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AHHOTauus. Pa3noxeHue IIacTUKa B MOYBE - CEPbE3HAd IKOJOTMYECKas
npoOsema, TpeOyromas BHUMAaHUS M TPUHATAS MEpP CO CTOPOHBI OOIIECTBA.
N3meHenus B MoTpeOUTETLCKOM MTOBEICHUH, Pa3BUTHE OMOpa3iaraeéMbIX MaTeprajoB
1 OepeKHOE OTHOIICHHE K OKpY)KAIOIIEH cpe/ie MOTYT MOMOYh CHH3UTh HETaTHBHOE
BO3JICHCTBHE IUIACTHKA HAa TMOYBY M COXPAHUTHh 3J0POBbE HAaIlleH TUIAHETHI JUIS
OyIyIIuX MOKOJICHUH.

KuroueBble cj10Ba: MoYyBa, MIIACTUK, PA3JIOKEHUE, 3arPS3HEHHE, OKPYKAIOIIAs
cpena

Abstract. The degradation of plastic in soil is a serious environmental problem
that requires public attention and action. Changes in consumer behavior, the
development of biodegradable materials and respect for the environment can help
reduce the negative impact of plastic on the soil and preserve the health of our planet

for future generations.
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[InacTuk - yacTh HANIEH MOBCEAHEBHOM KM3HU. MBI UCIIOJIB3YEM €T0 IMOBCIOTY:
B YIIaKOBKE, OJIeXK/Ie, OBITOBBIX ToBapax. OHaKO, KOT/Ia MIACTHK MONaAaeT B OYBY,
HaYMHAeTCs MpobiieMa ero pas3ioKeHHsI.

[InacTuk co3maBacs, 4ToObl ObITH CTOMKUM K pasiioxkeHuto. Ero ocHOBHbIE
KOMITOHEHTHI - IOJIMMEPHI - HE Pa3aratoTcsi €CTECTBEHHBIMU MPOLECCAMU, TAKMMH KaK
Oouojerpaganusa. 9To 03HaYaeT, YTO TUIACTUK MOKET COXPAHATHCS B IIOYBE COTHU JIET,
3arps3Hsis OKPYXKaloLlylo Cpeay.

Korma mnactuk pasnaraercsi, OH paclajgacTcss Ha MeJbYallliue 4YacTULbI -
MHUKPOIUIACTUK. DTH YaCTULIBI MOTYT MOMNAaJaTh B MOYBEHHBIE OPraHU3Mbl, TAKUE KAK
YepBM M MHUKPOOPraHWU3MbI, M HAHOCUTh BpeJ HUX 3A0poBbI0. bonee Toro,
MUKPOIUIACTUK MOKET IONaJaTh B IHUIIEBBIE LIENH YEPe3 PACTEHHsI, YTO CO3JAET
MOTEHIUAIBHYIO OITACHOCTD ISl )KUBOTHBIX U JHOJEH.

OpHuM U3 cOCOOOB CHUKEHHUS BO3JIEUCTBHS IJIACTUKA HA TOYBY SBIISIETCS
nepexo]l K OuopasnaraeMblM MaTepuaiaMm. buopasnmaraeMblil IIacTUK pas3iaraeTcs
ObicTpee U Oe3omacHee M OKpyKaromled cpenpl. Takke BaXXHO MPABUIIBLHO
YTUJIM3UPOBATh UCTIOJIb30BAHHbIN TUIACTUK, HE BBIOPACHIBAs €r0 Ha 3EMITIO.

B mnocnennue necstunerus mnpoOieMa 3arpsi3HEHUs OKpY)Karolled cpesbl
IJIACTUKOM CTajla OJHUM W3 HauOoyiee IIO00aNbHBIX BBI30BOB, C KOTOPBIMU MBI
CTaJIKUBaeMcCs B COBpeMeHHOM ob1iectse. [IpupoaHbie 3KocucTeMbl BO BCEM MUPE BCE
OoJplIE TOJBEPraroTCs IECTPYKTUBHOMY BO3JCHCTBUIO IJJACTMKA, W TIOYBA HE
ABJISIETCS] HCKITIOUEHUEM.

B naHHOM TekcTe Mbl pacCMOTPHUM MPOOIIEMY NPUCYTCTBHUS IIACTHKA B TIOYBE,
a TaK)K€ BBISIBUM BBI30BBI, C KOTOPBIMU MbI CTaJIKUBaeMCs B 00pbOE ¢ 3T0M MpoOaeMoit,
Y IEPCIEKTUBBI PELICHHUS.

[TpucyTcTBHE miacThka B IMOYBE - aKkTyanbHas mpooOsema. [Iponudeparms
WCIIOJIb30BAaHUsl IUIACTHKA TMpUBEJIa K €ro IMIUPOKOMY pPACHpPOCTPAHCHHUIO W
HETPEABUACHHBIM TOCIIECTBUAM JUIsl OKpY Karomel cpenbl. HeOnomerpaaupyemsiii

XapaKTep MmIaCTukKa IpuBOAUT K €TI0 HAKOIUICHHUIO U H€6HaFOHpI/I$ITHOMy B03)1€I>’ICTBI/IIO

175



Ha nouBy. [ImacTukoOBBIE OTXOMBI pa3iaratOTCs HAa MUKPO M HAHOYACTHULBI, KOTOPHIE
MPOHUKAIOT B IOYBY M MOTYT HAHECTHM BpEJ MHUKPOOPTraHU3MaM, PACTEHUSIM H
KABOTHBIM.

Hayunble ucciienoBaHHsi MOKA3bIBAKOT, YTO IUIACTHK MOXET IMPUBOJAHUTH K
3HAYUTEIIBHOMY H JOJI'OCPOYHOMY HETATUBHOMY BO3ICHUCTBUI0 Ha IIOYBEHHYIO
skocucremy. [L1acTUkKOBBIE OTXOABI MOIYT MEXAaHUYECKU IIOBPEKIATh KOPHHU
pacTeHM, 3aTPyAHATH JOCTYII KHCIOpoda M Biard. Kpome TOro, HEKOTOpbIE
KOMIIOHEHTBI IUIACTUKA COJIEPKAT ONACHBIE XUMMHUUYECKUE BELIECTBA, KOTOPHIE MOTYT
MEPEXO/IUTh B TOUBY, 3arpsA3HSAsl €€ U 3aTPyIHSAS OOOTrallleHUEe €€ MUTATEIbHBIMU
BEILIECTBAMH.

Pemenue mnpoOGiieMbl MPUCYTCTBUS IUIACTUKA B TOYBE SIBISIETCS CIIOKHOU
3a/1auel, TpeOyIoIIell COBMECTHBIX YCUIIMH U MHHOBAIIMOHHOTO noaxoaa. OHUM U3
OCHOBHBIX BBI30BOB SIBJISIETCS HEOOXOAMMOCTh pa3paboTKu 3((HEKTUBHBIX METOOB
OYHCTKH MOYBBI OT INIACTUKOBBIX OTXOJIOB. 3aTPyAHEHUS BOZHUKAIOT U3-3a CIIOKHOCTH
yAAJECHUS HAHOYACTHIl TUIACTUKA M3 MOYBBI M OMACHOCTU MOBPEXKICHHS KOPHEBBIX
CUCTEM PACTEHHU IIpU MCHOJIB30BAHUM XHWMHYECKUX pacTBOpoB. Kpome TorO,
HEOOXOAMMO TakXke pa3padoTarb W MPOABUHYTH albTEPHATUBHBIE MAaTEpHAJIbI,
3aMEHSIOIINE TIJIACTUK, YTOOBI YMEHBIIUTHh €TI0 HCIOIb30BAHUE U, CIEIAOBATEIBHO,
CHU3UTh IPOHUKHOBEHUE IUIACTUKOBBIX OTXOJ0B B IIOYBY.

HecMoTpst Ha CIOXHOCTH, CYIIECTBYIOT HEKOTOpPbIE MHOT000O€Iaolye
MEePCIEKTUBBl B PEUICHUU MPOOJIEMbI MPUCYTCTBUS IJIaCTUKAa B mouBe. Hampumep,
MCCJIEIOBAHMUSI TI0 MCIOJB30BAaHUID MHMKPOOPraHMW3MOB, CIOCOOHBIX pasziararhb
IJIACTUK, OTKPBIBAIOT HOBBIE BO3MOXHOCTH. Pa3BuTHe OHMOTEXHOJNOTHI H
OMOCUHTETUYECKUX MAaTepUaJiOB TaKKe MpeayiaracT MEepPCHeKTUBBl JJIsi 3aMEHBI
IJJACTHKA U CHIKEHHS €r0 BO3AECHCTBUS HA MO4YBY. [IOBBIIEHHE OCBEIOMIIEHHOCTH
OOIIIECTBEHHOCTH W TIPUHAITHE CO3HATEIHLHOTO OTHOIICHHWS K HCIOJIb30BAHUIO
MJIACTUKA TakKe Oy/IeT UTPaTh BAXKHYIO POJIb B PEIICHUU ITOU MTPOOIIEMBI.

[IpucyTcTBHE TIACTHKA B IMOYBE MPEACTABISIET CEPHE3HYIO DKOJIOTHUYECKYIO
yIpo3y, OJTHAKO Pa3JINYHbIC NMEPCIEKTUBBI PELICHHS, HAYMHASL OT HOBBIX TEXHOJIOTHMI

J0 U3MCHCHMU HOTpC6I/ITCJ'IBCKOFO IMMOBCACHH, MPCAOCTABIIAIOT HAACKAY HAa PCIICHUC
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9TOM TpoOsembl. BHenpenume OSTUX TeEpCcHeKTHB TpeOyer cOopa JaHHBIX,
COTPYJHUYECTBA MEXKJY Pa3JIMUHBIMH CEKTOpaMH OOIleCTBA U MPAKTHUUYECKOM
peanu3alud MHHOBAIMOHHBIX pelieHui. [Ipu dokycupoBke yCWIMil Ha pelieHUuU
po0JIeMbl TPUCYTCTBUS IUIACTUKA B TIOUBE, Mbl IPUBEJIEM HE TOJIBKO K YIYUILICHUIO
3I0POBBS HaIICH TPUPO/IBI, HO M K 00ECIICUEHUIO YCTOMYHUBOTO Oy ayIIIero /sl HAIIeTro
oO1recTna.

Pa3znoxkeHue miacTvka B MOYBE SIBISETCS JUIUTEIBHBIM MPOLIECCOM, TaK Kak
IJIACTUK HE SBJSAETCS OuopasinaraeMbiM maTepuaioMm. OjHako, HEKOTOPhIE THIIbI
IJJACTUKA MOTYT pasjiarathbCsl MOJi BO3JICUCTBHUEM YIbTPA(PUOIETOBOTO HU3ITyUECHUS,
TeI1a U MUKPOOPTaHU3MOB.

B TedeHue necsATUiIeTH UK Ja)Ke CTOJICTHM, TIIACTUK MOYKET pacnagaThbCs Ha
MeJKHE (PparMeHThI MO/ BIMSHUEM COJHEYHOTO CBETA M OKPYXKAIOIIEW cpelbl. DTH
MeJlkue (pparMeHThI IIACTHKA, HA3bIBAEMbIE MUKPOIIJIACTUKOM, MOT'YT 3aT€M IONaAaTh
B IOYBY.

MUKpOIIaCTUK MOKET OKa3blBaTh HETaTUBHOE BO3/ICHCTBUE HA MOYBEHHYIO
DKOCHCTEMY, TaK KaK OH MOJXET OBbITh CheJeH MHUKPOOpPraHU3MaMHd W MEJIKUMU
KUBOTHBIMH, TTPOHUKATh B PACTEHHUS U MOMNAJaTh B MUIIEBYIO Lenouky. /(s Oomnee
OBICTPOTO pa3lIOKEHUS IIJJACTUKA B TIOYBE MOTYT HCIOJb30BAaThCS METOJIbI
OmopaszinaraeMoCTH, TaKHe KaK HCIIOIb30BaHUE CICIUAIbHBIX OaKTepuil WIn
¢byurunuaoB. OgHAKO 3T METONIBI BCE €IEe SBJISIIOTCS O0OBEKTOM HCCIEIOBaHUN U
pa3pabOTKH M HE SABIIIOTCS MUPOKO PACIPOCTPAHCHHBIMH.

B niesiom, 4T00BI CHU3UTH HETATUBHOE BO3/ICUCTBUE MJIACTUKA HA TTOYBY, BAXKHO
MPUHUMATh MEPbl O YMEHBIICHUIO €ro HCIOJIb30BAHUS U YJIydlllaTh CUCTEMBI

YTHIM3AIUU U TIEpepabOTKH TUTACTUKOBBIX OTXOOB.
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AHHoTauus. B coBpemeHHol Poccuu MpOU3BOJICTBO MHUHEPAIBHBIX
yA0OpEeHUM ABIISICTCS BaXKHEHUIIICH HE TOJBKO JJISI XUMHUYECKON MTPOMBIIICHHOCTH, HO
Y JJISI CEITBCKOTO X035MCTBa. B OTiIMuYme OT MHOTUX IPYTUX POCCUMCKHUX NTPEATIPUATUN
3aBO/JIbI, BBIITYCKAIOIINE MUHEPAJIbHBIE YI0OpEHHUs, B TOJIbI IKOHOMUUYECKHX pedhopm
COXpaHWJIM CBOM MPOM3BOJCTBEHHBIN MOTEHUMANI. B Hacrosinee Bpemsi XUMUUYECKHE
NPEANPUATHS 1O TPOU3BOJICTBY MHUHEPAIBHBIX YyAOOpPEHUN 3aHUMAIOT OJHO W3
JAAPYIOMIUX MO3ULUNA CPEAN KPYITHBIX MUPOBBIX MPOU3BOAUTENECH. [ CHUMKEHHS
BO3MOXXHBIX  IOTE€Ph  arpapHoMy  XO3SIMICTBY  HEOOXOIMMO  yXke  ceiuac
MPUCTIOCA0INBATHCS K N3MEHEHHUIO KITUMAaTa.

KuroueBble cjioBa: MuHepaibHble y100peHus, 3 (PEeKTUBHOCTh BO3AEHCTBUSA

Ha IMOYBbI, PalMOHAJIbHOC UCITI0JIb30BAHNC MUHCPAJIbHBIX yI[O6pCHPII>'I, XUMU3aus
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Abstract. In modern Russia, the production of mineral fertilizers is essential not
only for the chemical industry, but also for agriculture. Unlike many other Russian
enterprises, plants producing mineral fertilizers have retained their production potential
during the years of economic reforms. Currently, chemical enterprises for the
production of mineral fertilizers occupy one of the leading positions among the world's
major manufacturers. In order to reduce possible losses, the agricultural sector needs
to adapt to climate change right now.

Keywords: mineral fertilizers, effectiveness of impact on soils, rational use of

mineral fertilizers, chemicalization

Cenbckoe X035UCTBO SBJISIETCS OJJHOW U3 BAXKHEUILINX OTpAciiel SKOHOMHKHU, U
COBPEMEHHBIC XMMUYECKHE TEXHOJOTUM WIrPaloT KIIOYEBYIO POJb B MOBBIIMICHUU
YPOKaNHOCTH U KaYeCTBA CEIbCKOXO03AMCTBEHHOU MTPOAYKIMU. JlaBailTe pacCCMOTPHUM,
KaKh€ WHHOBAIMOHHBIE METOJBI U CPEACTBA MOMOTalOT COBPEMEHHBIM arpapusiMm
JOCTUYb ONTUMAJIbHBIX PE3yJIbTaTOB.

OaHUM U3 BaKHBIX 3TAOB BO3/ICIBIBAHUS 3€MEIb SIBIIAETCS 00pabOTKa MOYBHI.
CoBpeMeHHbIE XUMUYECKUE TEXHOJIOTUM TO3BOJSIOT MCIOIb30BaTh MUHEPAIbHBIE U
OpraHWYecKue yAOOpeHUs, a TakKe TepOuIUAbl M HWHCEKTULUIbI, KOTOPHIC
CIOCOOCTBYIOT YJYUIIIEHUIO CTPYKTYPHI MOYBBI, 00pb0€ C COPHSIKAMH U BPEIUTEISIMH,
a TaKk)ke 00OTAIlICHUIO €€ MUTATEIbHBIMU BEIIECTBaAMHU.

CoBpeMeHHbIe ynoOpeHHs pa3paboTaHbl ¢ Y4€TOM MOTPEOHOCTEH paCTeHUI B
pa3HbIX (azax ux pa3BUTHSA. MHKpO3IEMEHTHI, a30T, (ochop, Kanmuid U Japyrue
KOMITOHEHTHI YA0OpEHU NOMOraoT 00ecreunuTh PacTeHUs] BCeM HEOOXOIUMBIM IS
3I0pPOBOTO POCTa W pa3BUTHs. TouHOE TO3WPOBAHUE U TPUMEHEHHE YAOOPECHHIA
MO3BOJISIFOT CHU3UTh 3aTPaThl U MOBBICUTh YPOKAWHOCTb.

CoBpeMeHHbIE XUMUYECKUE TEXHOJOTUU TAKKE BKJIIOYAIOT B ce0s CpeacTBa
3alUTHl  pacTeHWi. braromaps TPUMEHEHUI0 WHHOBAIMOHHBIX TEePOUITUIOB,
MHCEKTUILIUJIOB U (DYHTUIIUIOB arpapuu MoryT 3(hPeKTUBHO OOpOTHCS ¢ OOJIE3HIMU U

BpPEIUTEISIMU, MUHUMHU3HUPYSI TIOTEPU ypoXkasi M 00ecrieynBasi KaueCTBO MPOTYKIIUU.
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OgHuM M3 aKTyaJbHbIX BOMNPOCOB CEJIBCKOTO XO3SMCTBAa  SIBISETCSA
sddekTuBHOE UCTHOIb30BaHUE BOJB.. COBpEMEHHBIE TEXHOJIOTUU MO3BOJIAIOT
ONTHUMU3UPOBATh IOJUBHBIC CUCTEMBI, BHEAPATHh KallEJIbHBIA ITOJMB, MCIOJIb30BATh
TUAPOTEIIEBbIE MMOIUMEPHI JIJIS YAEPKaHUA BIard B IOYBE. DTO MO3BOJISIET COKOHOMUTD
BOJIHBIE PECYPCHI U 00ECIIEUYNUTh PACTEHUSI HEOOXOJUMBIM KOJIMUYECTBOM BIIAry.

CoBpeMEHHbBIE XMMHUYECKHE TEXHOJIOTMM B arpapHOM KOMIUIEKCE WIParoT
BAKHYIO POJb B TOBBIILIEHUH YpPOXXAaHOCTH, KAaueCcTBA U  HKOJOTHYECKOU
YCTOWYMBOCTH CENBCKOXO3SIMCTBEHHOTO ITPOU3BOICTBA.

braroapss ”HHOBalMOHHBIM TOJIX0JIaM U CPEACTBAM arpapuu MOT'YT JOCTHYb
ONTHUMAJIBHBIX PE3YJIbTATOB, O0OECIEUUBAs MPOJOBOJIBCTBEHHYIO O€30MaCHOCTh H
YCTOWYMBOE Pa3BUTHE OTPACIIH.

CoBpeMEHHOE  CENbCKOE  XO3SIIICTBO  HEBO3MOXKHO  IPEICTaBUTH  0Oe€3
MCITOJIB30BAaHUSI XUMUYECKUX TEXHOJOTHH. OHHM UTParOT BaXXHYIO POJIb B ITOBBIIICHUH
YpPO’KaHOCTH, 3aIlUTE PACTEHUM OT BpeauTeseld U OOJe3HEH, a Takke yTydlIeHUH
Ka4eCTBAa CEJIbCKOXO3SIMCTBEHHOM MNpOAyKUMH. JlaBaWTe pacCMOTpPUM, Kakue
XUMUYECKME TEXHOJOTMM TNPHUMEHSIOTCI B arpapHOM KOMIUIEKCE M KakKHe
MPEUMYILECTBA OHU TPUHOCSIT.

OpHUM 13 OCHOBHBIX BHJIOB XMMUYECKHX TEXHOJIOTHI B CEIbCKOM XO3SIICTBE
ABJIIETCS  MCIOJb30BAaHUE MHUHEPAIbHBIX YJAOOpeHHil. YmoOpeHus coaepxat
HE0OXOMMbIEC PACTEHUSIM MUTATEIbHBIE BEIIECTBA, TAKUE KaK a30T, pocdop, Kanuii u
MUKpo3JieMeHThl. [IpaBmiibHO TON0OpaHHBIE YAOOPEHHUS MO3BOJISIIOT YBEIUYUTH
YPOXaWHOCTh M YIYUYUIUTh KauecTBO NpoAykiuu. K mpumepy, a3oTHbie yaoOpeHUs
CIOCOOCTBYIOT POCTY 3€JIeHOM Macchl, (hochopHbIe - pa3BUTHIO KOPHEBOM CUCTEMBI, a
KQJINWHBIE - YIYYIIEHUIO MIJI0JOHOLLIEHNUS.

XUMHUYECKHE TEXHOJIOTMM TaKKe MPUMEHSIOTCS IS 3alUThl PACTEHHH OT
Bpeauteneid u OonesHed. Ilecturuapl U QyHTHUIUABI TOMOTAIOT MPEIOTBPATHUTH
MIOPAKEHNUE YPOXKasgi M COXPAHHUTHh €ro ypoxaiHocTb. COBpPEMEHHBIE XWMHUYECKHE
npenapartsbl pazpadoTaHbl Tak, YTOObI ObITh A3P(HEKTUBHBIMU B OOPHOE C BpEIUTEISIMH,

HO TpU 3TOM O€30MMaCHBIMU JJIsl YETIOBEKA U OKPYIKAIOIIEH CPEIbl.
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Perynmsaropsl pocta - enie OOUH MNOpUMEpP XHUMHYECKHMX TEXHOJOTHH,
MIPUMEHSAEMBIX B arpapHoM KoMiuiekce. OHHM MO3BOJSIOT KOHTPOJIUPOBATH POCT U
pPa3BUTHUE PACTEHUW, YCKOPATh WM 3aMEIJISATh IPOLECCHl LIBETEHHUS, CO3PEBAHUS
IUIOZIOB U IpYTHe OMOOTUYECKUE MPOLIECCHl. DTO MOMOTaeT ONTUMU3UPOBATH YXOJI 3a
KyJIbTypaMH U MOJTYYUTh MaKCUMAaJbHBIN ypOXKau.

XHWUMUYECKUE TEXHOJOTUH UTPAKOT BAXKHYIO POJIb B COBPEMEHHOM arpapHOM
KOMILJIEKCE, MTOMOTrasi YBEIUYHUTh YPOKAWHOCTh, YIYUYIIUTh KAYECTBO MPOAYKIUU U
00ecIeyunTh 3allUTy pacTeHUul OT Bpeautenel u 6onesnei. [IpaBunsHoe npuMeHeHne
XUMUYECKUX TEXHOJOTUN TpeOyeT 3HaHWH M OMBITA, YTOOBI JOCTHYD ONTUMAJIbHBIX

pe3ynbTaToB 0€3 Bpena JUisl OKpYKarolled Cpeibl ¥ 3J0POBbS YEIOBEKA.
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AHHOTanusi. BBISIBIEHO  CTaTUCTMYECKH  JIOCTOBEPHOE  IO3UTHBHOE
BO3/ICIICTBME TYMHMHOBBIX NpENapaToB Ha YPOXalHOCTh M KadyecTBO KapToders.
Hay4Ho-000CHOBaHHOE  NPUMEHEHHE TyMaToB, Kak  BbICOKO3((EKTHUBHBIM
sHeprocOeperarouii ¥ NPUPOAOOXPaHHBIN MPUEM, MTO3BOJIUT COKPATUTh 3aTpaThl Ha
BHECEHHE MUHEPATBHBIX YA0OpEHU

KiaroueBble ciaoBa:  kaprodenb, TyMHHOBbIE YI0OpeHHUs, IIOYBa,
YpOKalHOCTh, KA4€CTBO MPOAYKLIUU

Abstract. A statistically significant positive effect of humic preparations on
potato yield and quality has been revealed. The scientifically based use of humates, as
a highly efficient energy-saving and environmental protection technique, will reduce

the cost of applying mineral fertilizers
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[IpuopuTeTHas posib B MOBBIIIEHUH IOYBEHHOTO TJIOJIOPOINS U YPOKAWNHOCTU
KapTodess NPUHAICKHUT yIOOPEHUSIM U APYTUM CPEACTBAM XUMH3auu. B ycnoBusix
HEYJOBJIETBOPUTENBHOTO  HUCIIOIb30BaHUSI  CEIBbCKOXO3SIMCTBEHHBIX 3€MENb  BO
Brnagumupckoit obiactu BcE Oosiblliee 3HAUYEHHUE MPUOOPETAIOT HMCCIENOBAHUS 10
YIOBJIETBOPEHUIO KapTo(ensi B AIeMEHTaX MUTAHUS U TOTyUYEHHUIO BHICOKHX YPOKAeB
XOpOUIEro KayecTBa.

Llenbto pa®oTHI SIBISAETCA M3yYeHUE BO3JCHCTBUS MPEANIOCEBHON 00pabOTKH
IYMUHOBBIMU TIpenapaTaMu KIyOHell kapTodenss mepex TMOCagkod Ha €ro
ypOKalHOCTh U TOBAPHOCTh HA CEPO JIECHOM NOYBE.

OO0BexkToM wuccienoBaHusi cran kaptodens - Copt Jlatona. Beibop copta
kapTodens «JlaToHa» 71 UCCIeI0BaHUS CBA3aH C PsIOM HEKOTOPBIX NMPEUMYUIECTB,
KOTOpBIE IIPEICTABIICHBI HA CJIAlJIE.

Hccnenoanns nposogunu B cene JIpikoBo, FOpbeB-lIlonbckoro pariona,
Brnagumupckoit oOnacTé Ha cepoil JIECHOM TOYBE CPEAHECYIJIMHUCTOM II0
I'PaHyJIOMETPUYECKOMY COCTaBY.

ArpoxuMHYecKas XapaKTepUCTUKA 3€MEJBHOTO Yy4YacTKa IIPEACTABIICHA:
MOBBILICHHBIM ~ COJIEP’)KaHUEM MOABMKHOTO (ocdopa, BBICOKOTO COAEPKAHUSA
MOJABW)KHOTO  KaJMsi, TMOBBIIIEHHBIM COJECPXKAHUEM OpPraHMYECKOTO BEUIECTBA,
HEUTPaAJIbHOM PEAKLIHNEN ITOYBEHHOM CPEIbI.

HccnenoBanre NpoBOAWIN B MEPUOJ JIETHEN MOJEBOM MPAKTUKH C MapTa IO
ceHTssOpp 2023 roma. ArpoTexHHMKa BO3JeibIBaHUS copTa kaptodens Jlarona-
oOuienpuHATas A5 30Hbl UCCIIETOBAHUN

Cxewma ombITa npejcrabieHa 4 Bapuantamu onbita. KimyOHu kaprodens copta
JlaTrona 0OpabaTbIBaIl HEMOCPEACTBEHHO Mepe] MOCAIKON, MMyTeM BbIACPKUBAHUS B
pacTBOpe T'YMHHOBBIX y100peHuit B Teuenue 30 MUHYT

B onbiTe npuMeHsIN CleayIolre BUIbl TYMUHOBBIX MTPENapaToB:

1. Kunkoe ynuBepcanpHoe ynoOpenue "'ymar xamus" nisi caoBO-OTOPOJIHBIX

KYJBTYD
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2. BNO-kommuiekc I'ymat AMMOHUS
3. ['ymat HaTpus "CaxaJnHCKUI" yHUBEpPCAIbHBIM

HccnenoBanus IpOBOAMIN 110 OOLIETPUHATHIM METOTUKAM.

[TorogHeie ycaoBuUsl B IEPHOJ UCCIEAOBAHKS COOTBETCTBOBAIM MHOTOJIETHUM
HOpMaM U ObLIX 0JaronpUsITHBIMU 711 BO3/IEIBIBAHMS M BET€TallMK KapTodens copra
JlaToHa

O0OpaboTtka kaprodens copra JlaToHa TyMHHOBBIMH TperiapaTaMu
3HAUUTETBHO YCKOPSET mpoliecc poTocuHTe3a, 00ecrneuynBaeT MHTEHCUBHOE Pa3BUTHE
JUCTOBOM IOBEPXHOCTH W KOPHEBOM CHUCTEMBI, YBEIMYHMBACT 3aKJIAJIKYy OOJBLIErO
YKCIIa PENPOIYKTUBHBIX OPTaHOB.

BenuunHa BeICOTHI pacTeHHM KapTO(des B ONbITE C IPUMEHEHHUEM I'YMUHOBBIX
IIpEenapaToB COCTaBWIA B CPEAHEM Ha 6,3% BBIIIE KOHTPOJIBHOTO BAPUAHTA.

dopmHUpoBaHUE YNCICHHON BEIMUMHBI YUCIIa CTeOel pacTeHuil kapTodens B
ONBITE C NMPUMEHEHUEM T'yMHHOBBIX IpenapartoB Bbile Ha +9,4 % oOTHOCHUTEIBHO
KOHTPOJIbHOTO BapuaHta. HamOonee cymecTBeHHass mnpubaBka dyucia crelnei
pacTeHul Kaprodens MPUXOAUTCS Ha BapHaHT C NMPUMEHEHHEM IperapaTta rymara
KaJIUA.

Kaprodens copra JlaToHa, BBIpamieHHBIM C TPUMEHEHHUEM KOMILIEKCHOU
00pabOTKM TYMHHOBBIMU TIperapaTaMu JaeT MpuOaBKy 1Mo Macce 00TBHI Ha 36,4 %
OTHOCUTEJILHO KOHTPOJILHOTO BapHaHTA.

HaubGonee cymectBeHHass mpuOaBKa BETUYMHBI MacChl OOTBBI pPaCTEHUU
KapTodess NpUXOAUTCS Ha BApUAHT C IPUMEHEHUEM TIpenapara rymara Kaausl.

[IpyuMeHeHne TYMHHOBBIX MPENapaToOB MOBBIIIAET MPUPOCT MACChl KIyOHEH
kaprodens B cpenneM Ha 14,0 % oTHOCHUTEIHLHO KOHTPOJIBLHOTO BapuaHTa. Hambomnee
CYyILIECTBEHHAs! MPUOAaBKa BEJIMYMHBI MAacChl OOTBBI PACTEHHI KapTOQest MpUXOAUTCS
Ha BapUaHT C MPUMEHEHHEM TperaparTa ryMara Kajius.

[IpuMeHeHre TyMHHOBBIX MpENnapaToB CTUMYJIHPYIOT oOpa3oBaHHe KIyOHEi
kaptodenss. Tak B cpenHeMm yBenudeHue cocTaBuiio 5,4 % OTHOCUTEIBHO

KOHTPOJIbHOTO BapuaHTa. Hambonee BbicOKas mpuOaBKa BETWYMHBI YUCIIA KITyOHEH
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pacTeHuid KapTodesss MPUXOAUTCS HA BapuUaHT C MPUMEHEHHEM Ipemnapara rymara
KaJTUAL.

[IpyuMeHeHne TYMUHOBBIX TIpEnapaTroB B OIbITEe OOYCIOBWIO NPUOABKY
BEJIMYUHBI cpeHelt Macchl 1 kimyOHs kapTodens Ha 17,6 % OTHOCUTETHFHO KOHTPOJIS.
Haubonee cymecTBenHas npubaBKka BEIMUMHBI CpeiHEH Macchl | kiyOHs KapTodes
NPUXOAUTCS Ha BAPUAHT C IPUMEHEHUEM IIpenapara rymara Kaiusl.

3HAYUTENBHOE YBEIMUCHUE COACPKAHMS Kpaxmalia B KIIyOHsIX HaOI01anoch B
BapuaHTax IMocjie 0O0pabOTKH BCEMH HCTBITYEMbIMH T'YMHUHOBBIMH IperapaTamu.
OO6mas mpubaBKa BETMYHHBI COJIEPKaHUE KpaxMaia B KIIyOHSIX KapTo(ensi B OIbITe ¢
IIPUMEHEHUEM T'YMUHOBBIX IIPENapaToB COCTaBWIA B cpenHeM 7,6 % K KOHTPOIIO.
Haubonee cymiectBeHHass nmpuOaBKa BEJIMUYMHBI COJEpKAHUE Kpaxmaja B KIyOHSIX
KapTodess NPUXOAUTCS Ha BAPUAHT C IPUMEHEHUEM TIpenapara rymara Kaiausl.

Kak cienyer w3 JaHHBIX, NPEJICTABICHHBIX Ha ClAWJE, I[PUMEHEHHE
IYMHUHOBBIX IPENapaToB IPUBEJIO K CTAaTUCTUYECKU JIOCTOBEPHOMY IOBBIIIECHUIO
ypoxaiHOCTH B cpeHeM Ha 29,1 % k koHTposto. CaMble BBICOKUE IPUOABKU ypoxKasi
o0ecne4ynsio MpUMEHEHHE F'yMaTta Kajus U F'yMara HaTpusl.

Bce npuMeHsiemble B OIBITE MpenapaThl HA OCHOBE T'YMHUHOBBIX KHCJIOT
CHOCOOCTBOBAJIM YJIYUILIEHUIO KaUeCTBEHHbIX Noka3arenen kaprodens. [Ipumenenue
TYMUHOBBIX IpenapaToB Ha 8,8% K KOHTPOJIO MO3BOJUJIO YBEJIUYUTH TOBAPHOCTH
ypoxass kaprodens. HauOonee BbICOKHI MPOLIEHT TOBAapHOCTU KapTodens
MIPUXOAUTCS HA BApUAHTBI C IPUMEHEHUEM T'yMaTa KaJlus U 'yMara HaTpusl.

O6paboTka kiyOHel kapTodens nepe Nocaakoil 'yMUHOBBIMU MpenapaTaMmu
MOJIOKUTENBHO BJIUSET HAa POCTOBBIE MNPOLECCHl W KayeCTBEHHbIE IOKa3aTean
pactenuit kaprodens copta Jlatona. B cpegHem npumMeHeHrne ryMUHOBBIX MPENapaToB
MO3BOJIMJIA YBEJIMYUTh KAUECTBEHHbIC M KOJMYECTBEHHBIE MOKa3aTenu KapTodens
copra Jlatona Ha 16,3%. [IpuMeHeHnE TyMUHOBBIX MPENAPATOB MO3BOJIUIIO YBEIUYUTh
npubaBKy yposkaitHocTu Kaptodenss copra Jlatoma wHa 9,9 T/ra wim 29 %.
MakcumanbHasi ypokalHOCTh KapTodens copra JlatoHa B oOmbITe OTMEYEHa B

BapuaHTax ¢ 00pabOTKOM KITyOHEH rymaToM Kaywusi, KoTopas coctaBmia 45,3 1/ra.
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OTHOCUTENBHO BBICOKYIO TOBApHOCTh ypoxkas kaprodens copra Jlarona,
NPUXOJUTCS HA BApUAHTHl C NPUMEHEHHEM TYMHUHOBBIX IPENapaToB, KOTOPHIC
oOecrnieuniy npubdasky Ha 7,9 % umm 8,8%. Hanbonbmmii BEIXO TOBapHBIX KITyOHEMH

kaptodens copra JIarToHa OTMEUEH NMPH UCTIOJIB30BAHUY TIPETApaTOB TyMaTa KaJius.
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AHHOTauuMs. B craTtbe npuBeneHBl pe3yibTaThl AHAIM3A JIATEPATYPHBIX
JAHHBIX O JWHAMHUKE IUIOJOPOAYS TIOYB CEIbCKOXO3AMCTBEHHOTO HAa3HAYCHUS.
[Ltomopoarie  MOYBBI  SIBISIETCA ~ BAXHEHIIAM  CBOWCTBOM,  ONPEICIISIIOIIUM
WCMOJIb30BAaHWE TOYBBI KAaK OCHOBHOIO CPEACTBA  CEIbCKOXO3SIMCTBEHHOIO
MPOU3BOACTBA. PallMOHAIIbHOE MCIIOJIb30BAHUE 3€MEIIBHBIX PECYPCOB, COXPAHEHUE U
BOCIIPOU3BOJCTBO IUIOAOPOJHSI 3€MEJb CEIbCKOXO3SIMCTBEHHOIO HA3HAYEHUS -
BaXKHeHIas mpobiieMa M YCIOBHE YCTOWYMBOTO Pa3BUTHUSL arpolpOMBIIIIEHHOTO
KOMIUIEKCA.  YCTAHOBJIIEHO YTO C MOMEHTa TIPOBEACHHUS  KOMILICKCHOTO
arpOXMMUYECKOTO BOCCTAHOBJICHUS TLJIOJOpOAMs TOuBbl Bragumupckoil o6mactu
HAaYMHAIOT HApacTaTh CHIKCHUE 00hEMOB XMMUYECKOM METHMOPAIINH TI0YB.

KiroueBble ci1oBa: 1mouBa, IUIOJOPOJME, BIAAUMUPCKUAN PETHOH, CEIIbCKOE

XO031CTBO, arpOXUMMUS
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Abstract. The article presents the results of the analysis of literature data on the
dynamics of fertility and use of wheat in ALSZ on agricultural soils. Soil fertility is the
most important property determining the use of soil as the main means of agricultural
production. Rational use of land resources, preservation and reproduction of fertility of
agricultural lands is the most important problem and condition for the sustainable
development of the agro-industrial complex.

Keywords: soil, fertility, Vladimir region, agriculture, agrochemistry

Baxnenmen 3amadedl arponpOMBIIIIIEHHOIO KOMIUIEKca Braaumupckon
00JlacTu sABJIAETCS OOECIEYEeHUE HACEJIEHUsSl MPOJOBOJIBCTBUEM, CO3JIAHUE YCIOBHIA
JUISL  YCTOMYMBOTO  Pa3BUTHSL  CEJIbCKUX  Tepputopuil.  PedopmupoBanue
CEIBCKOXO03SIMCTBEHHOT'O IPOM3BOACTBA HA OCHOBE PHIHOYHBIX OTHOIIIEHUH MOCTABUIIN
CEJIbCKOXO3SIMCTBEHHOE  NPOM3BOACTBO  00JacTW B CIIOXKHBIE  (PMHAHCOBO-
YKOHOMMYECKHUE YCIIOBUS.

3HAYUTEITBHOE COKpalleHue roCyJapCTBEHHOU MTOAICPKKHU
arpoNpOMBIIILIEHHOTO KOMILJIEKCA, HECOU3MEPUMBIN pocT LIEH Ha
CEJIBbCKOXO3SIMCTBEHHYIO NMPOAYKIIUIO U MAaTEPUAJIbHO-TEXHUYECKUE PECYPCHI, PA3PhIB
WHTETPAIMOHHBIX CBSI3ed MEXKIY CEIbCKUM XO3SIICTBOM, IepepadaThiBaroIIeH
IIPOMBILIJICHHOCTBIO Y TOPIOBJICH SBIISKOTCS OCHOBHOM IIPUYMHOM TOTO, 4YTO 3a
MOCJIETHHE TOJIbl CYIIECTBEHHO CHU3WJIMCh BaJOBBIE COOpPHI CEIBCKOXO35HCTBEHHBIX
KYyJbTYp, YMEHBIIWINCh OOBEMBI TMPOU3BOJICTBA TPOIYKIIMU >KUBOTHOBOJCTBA,
3HAYUTENBHO COKPATUIIOCH NIOTOJIOBBE CKOTA.

DOKOHOMHMYECKOW  OTCTaJOCTH  XO3SICTB  CIOCOOCTBYET  YXY/ILIEHHUE
MaTepUaJIbHO-TEXHUYECKOM 0a3bl, COKpalieHue padoT 1Mo NoAAepKaHHUIO TII0I0POAMS
3eMellb,  HEIOCTAaTOK  COOCTBEHHBIX  OOOPOTHBIX  CPEACTB,  MOHOIMOJIHU3M
nepepadaThIBAIONINX PEANPUATHN, BRICOKAS JI0JI UMITOPTa MPOAOBOILCTBUS. M3HOC
MalTHOTPAKTOPHOTO Mapka npeBsimaeT 80%, BEIOBITHE OCHOBHBIX CPEJICTB B 5-6 pa3
MPEBBIIIAET UX BBOJ.

N3-3a yXyaIIEHHWs COLMAIBbHO-DKOHOMUYECKOTO IIOJIOKEHUS KOJUYECTBO

pa6oqnx MECT B CCJILXO30praHru3anmax CXKETOJHO COKpamacTcs, qacCThb
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CENBXO3MPEANPHUATHI COKPATUIIM TIPOU3BOJICTBO JO MHUHUMAIBHBIX Pa3MEpPOB M
OJIM3KU K TIOJTHOMY TIPEKPAIICHHUIO MPON3BOICTBCHHOM eaTeIbHOCTH. KapinHanbHbIe
WU3MEHEHHUsI, TPOU3OIICANINE B arpapHOM CEKTOpPE W MPHUBEAIINE K €ro KpHU3HUCY.
CoOBpEeMEHHBIX CHUCTEM 3eMJICICINS, KaK TEXHOJOTUYECKONH OCHOBBI JISl TOCTHIKCHHUS
CTa0MJIBHOCTH B JTOM cdepe U COo3JaHus MPOJOBOJIBCTBEHHOM 0€30MacHOCTH
HE3aBUCHUMO OT KOHBIOHKTYPHBIX KOJICOaHUN U M3MEHEHUs BHEITHEH CUTYaIlUH.

XOoTd OHU JajeKko enie He OTBeYaId TPEeOOBAHUSIM HKOJOTUYHOCTHU
XO3IMCTBOBAHMS, OJHAKO CHITPAJIM  OMNPEJACICHHYIO PpPOJb B  IOBBIIICHUU
3¢ (HEKTUBHOCTH CENBCKOXO3SIMCTBEHHOTO TIPOU3BOJICTBA.

OcBoeHne amanTUBHO-TAHAMA(DTHBIX CHCTEM 3eMJICCIHSI OCHOBBIBACTCS Ha
HOBBIX II€JIEBBIX MOJIX0/JaX M HAa Ka4eCTBEHHO HOBOM 3EMJICOIICHOYHOM MaTrepualie,
oOecreunBamIIeM  IMEpexoJ]l OT  TOBEPXHOCTHOTO  y4€Ta K  METoJaaM
arpoIPOMBIIIICHHOTO IIPOM3BO/ICTBA, ONTUMHU3AIMA IO  COBOKYIHOCTH
onpeeIEHHBIX (haKTOPOB.

OcymecTBieHne aJanTUBHO-TAHAMA(PTHOTO TOAX0Ma 37eCh JOCTHTASTCS
IyTEM COITOCTABJICHHS OIICHOYHBIX JaHHBIX MACIOPTOB COPTa.

CpaBHHBAETCS TaKKe SPO3UOHHAS YCTOMYMBOCTH KYJIBTYP C XapaKTePUCTHUKOMN
3eMeJib TI0 APO3HMOHHON OIMACHOCTH, CPEA00Opa3yroIIHe CIIOCOOHOCTH KYJIbTYp IO
HaKOTUICHUIO OPTaHWYECKOrO0 BEMIECTBA M HMX TyMU(DHUKAIMK C TIOKa3aTeIsIMU
BO3MOYKHON MHHEpAJU3alli TyMmMyca, COBMECTUMOCTH KYJIBTYp C TPOSIBICHHEM
rugpoMopdusMa u T. 1. To ecTh, B 000MX MacnopTax JOJDKHBI OBITh MPEICTABIICHBI
MOKa3aTeNI, COMOCTABIICHUEM KOTOPBIX MOJXKHO OIPEACIUTh BO3MOKHOCTH
JTOCTYOKCHUS, TIPH COOTBETCTBYIOIIUX arpPOHOMHYECKUX PEIICHUSX.

Opnako, peanu3anus Ha TPAKTUKE OCHOBHOTO NPHHIIMIIA (POpMHpPOBAHUS
aJanTUBHO-JIAHIITAPTHBIX CHUCTEM COIOCTABJICHUEM OIICHOYHBIX XapaKTEPHUCTHK C
OJIHOW CTOPOHBI KYJBTYpP U COPTOB, a C JIPYrOil - U TUIIOB 3e€MEJb CTAJTKUBAIOTCS C
TPYIHOCTBIO HAMMOJTHEHUS TAKUX TACTIOPTOB JOCTOBEPHBIMH OIBITHBIMU JIAHHBIMHU.

[Tox 1OCTOBEPHOCTHIO 3/1eCh TOHUMAETCS CTETICHDb PEIPE3CHTATUBHOCTH UX BO
BpPEMEHH M IIPOCTPAHCTBE IIPH BBICOKOM CTENEHH BapHaOCIbHOCTH ITOTOJHBIX

MPU3HAKOB M MEHSIIOUIMXCS JIAHAMAPTHBIX arpoU3UUYEeCKuX U arpOXUMHUYECKUX
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ITOKA3aTeIeH.

[Tonyyenne Takoil HH(GOPMAIMK CBSI3aHO C OTPOMHOU TPYAOEMKOCTBIO
IIPOBEJICHUSI UCCIIEIOBAHUNM C OJIHOM CTOPOHBI, U OTCYTCTBHS MOHUMAHHUS TaKOU
HEO0OXOJMMOCTH, B TOM YHUCJI€ U MEPCIEKTUBHOCTH CAMHX aJalTHUBHO-TaHIIIA(QTHBIX
CUCTEM 3eMJICJICNIHSI CO CTOPOHBI MHOTHX YYEHBIX U MPAKTHUKOB.

JI1st ipeo1oNieHns CErOHAIIHUX TpyAHOCTEeH B (POPMUPOBAHUM aJalTUBHO-
JaHAmAadTHRIX CUCTEM 3eMIICNICINS M CKENTHIM3Ma MO MX IEIeCO00Pa3HOCTH MBI
BBIHY>KJIEHbI ObUIM M30paTh MyTh YCKOPEHHOTO MPAKTHYECKOTO CO3/IaHUsl TaKUX
CUCTEM, HE BCEr/la COrIacyroIuXcs ¢ 0003HAYEHHON TEOPETUYECKONU CXEMOM.

Taxk, HanpuMep, HallI CUCTEMBI 3eMJIEJIENHS B 3HAUUTEIBHON MEPE OMUPAIOTCA
B CBOMX PELICHUAX HAa KOHEYHBIC ITOKA3aTEJIM IMPOJAYKTUBHOCTH, & HE HA OTIEIbHBIC
CJIAraroIlne €€ AIEMEHTHI.

[locnenHee ompaBAaHO TEM, YTO PeAU3alUsl COBOKYIHOCTH CIAraeMbIX IO
IIPOJYKTUBHOCTU B MPAKTUYECKOMN KU3HU MAJIONPEICKA3yeMa U 4acTO HE MOAACTCS
MOJICJIMPOBAHUIO JAXE C MOMOIIBI0 COBPEMEHHOM KOMMBIOTEPHOW TEXHHUKH. DTO H
ABJISIETCA IIEPBOOCHOBOM TpOMaJAHEHIIEH AUCTAHIIMM MEXAY ONBITHBIMU JAHHBIMU U
MPaKTUYECKON JIEWCTBUTEILHOCTBIO PEATHOIO MPOM3BOJCTBA. Mcxons w3 3Toro,
CUMTAETCs, YTO HAa HayaJbHOM OJTane, C OrpaHUYCHHBIM HH(POPMAIMOHHBIM
MaTepUajoM, OCYIIECTBICHHbIN Bo Brnaaumupckom Onosibe BapuaHT HOpMUPOBAHMUS
AJIC3 BnonHe ompaBaaH. [pyruM BaKHBIM YCJIOBHEM IOCTPOCHHS AIaNTHUBHO-
TaHAMAQTHRIX CUCTEM 3€MJICJEIHS SBISETCS WX aJanTalus K pa3IudHbIM YPOBHIM
MHTEHCU(UKAMU TPOU3BOJICTBA W COOTBETCTBEHHO K pa3MYHBIM YpPOBHSAM
00€eCcreyeHHOCTH MPOU3BOJICTBEHHBIMU PECYPCAMU, OCOOEHHO arpOXUMUYECKUMH.

Jisa agantanuy 3emienenuss K OOeCHeUYeHHOCTH BBLACISAIOTCS TPU YpPOBHS
MHTEHCU(UKAIIUU:

1) OxcreHcuBHBIE cUCTeMbI 3eMienennss. OHu 0a3upyrOTCs Ha UCTIOIb30BaHUH
€CTECTBEHHOT'O IIJI0JJOPOJIUs MTOYB M BBIOOPE CTPYKTYPHI KYJIbTUBHUPYEMbBIX PACTEHUM,
CHOCOOHBIX ~ MOAJEPKUBATh JIKOHOMMYECKHM M  DKOJOTMYECKH  JOIMYCTUMYIO
NPOAYKTUBHOCTh CENbX03Yroauil 0e3 NpHUMEHEHUs MHUHEpalbHBIX YI0OpEeHUH,

XUMHUUYCCKUX CPCACTB 3alHUThI paCTeHHﬁ;
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2) HopmasibHbie (MaJIOMHTEHCHBHBIE) CHUCTEMBI 3eMJIEIeITHS],
[pEeIyCMaTpUBAIOIINE B JIONOJHEHHE K IEPBOMY YPOBHIO YCTPAHEHHUE OCTPOro
neduurTa 3JEMEHTOB MUTAHUS, HaXOAAIIUXCS B MEPBOM MHUHUMYME, PUMEHEHHEM
MUHEPAIBHBIX YI0OPEHUN, UCTIOIB30BAHUE MECTUIIU0B B KPUTHUECKUX CUTYaIIHSIX.

3) UuTencuBHble cucTembl 3emiienenus. OHM 00ecreunBaloT ONTUMAJIbHBIN
YpOBEHb MHHEPAJBLHOTO MUTAHUS PACTeHHM, MX 3alllUTy OT COPHSAKOB, OOJIE3HEH,
Bpenurenen [1].

O3umas poxb - TpaJWIMOHHAs KyinbTypa HeuepHozemHoil 30HBI. PoXxb -
YHUBEPCAIbHOE PACTEHUE, UCIOJIb3YEMOE ISl MUILEBBIX, KOPMOBBIX M TEXHUYECKHX
uene. [llupokoe mpumeHeHUE €€ ONpeaesseTcs MOJTHOLCHHBIM OHOXUMUYECKUM
COCTaBOM 3€pHa, a HaJTMYKE KICHKOBUHBI TTO3BOJISIET BHINEKATh IIEHHBIN pyKaHOM XJ1e0
Y KOHOUTEpCKUE uanenus [2].

3epHO KU, ABISSCH IIEHHBIM MNPOAYKTOM IHUTAHMS TOJB3YETCS OOJIBIIUM
CIIPOCOM BHYTPH CTPAaHbI U HA MEXKAYHAPOAHOM PbIHKE. OJIHAKO, IOCEBHBIE TUIOIIAIN
B HAallIEX CTPaHE U B MUPE B LIEJIOM MOCTOSAHHO COKpamarorcs. Tak, no ganaem LICY
CCCP noceBHbI€ IIIOMAIU IO 03UMON POXKbIO COKpaTUIUCh ¢ 23,1 miiH ra B 1940 r.
1o 8,7 muH ra B 2018 T., 4TO CBSA3aHO C MEHBUIEN YPOKAWHOCTBIO O3UMOU PXKHU I10
CPaBHEHMUIO C IPYTUMH KYJIbTypaMHU.

[IpuunHON COKpalieHusi SIBUWJIOCh B OCHOBHOM TO, YTO TOJ IIOCEBBI PiKHU
OTBOJMJIMCH MOYBBI HEIPUTOHBIE SISl BO3ACIBIBAHUS IPYTUX CETBCKOXO3SIMCTBEHHBIX
KynbTyp. Pemienue 5Toit mpoOieMbl BUIUTCS HaMH B pa3padOTKE W IIHPOKOM
OCBOEHUU UHTCHCUBHBIX TEXHOJIOTHH.

O BBICOKOM TMOTEHI[MAJIE UHTEHCUBHBIX TEXHOJIOTUN CBUJIETEIILCTBYET OIIBIT
3apyOekHbIX cTpaH. Tak, B AHIJIMHM ypOXKaHHOCTh O3UMOM MIIEHUIIbI YBEINYHIACH C
1975 mo 2018 r. ma 33,1 w/ra m cocraBmia 76,3 n/ra, B I'omranguu B 70-€ TOJBI
ypoxaiHocTh coctaisiia 50-60 m/ra, a B 2018 1. - 74 n/ra. B ['epmanum ypokailHOCTh
KyJIbTypbl Bo3pocia ¢ 30,8 mo 41,7 w/ra.

B nenTpasibHBIX paltoHaX 30HbIl HHTEHCHUBHBIC TEXHOJOTUH 3€PHOBBIX KYJIBTYP
ocBauBarotrcsi ¢ 1984 r. OnbIT mepeAoBBIX XO3MMCTB MOKAa3bIBAET MPEUMYIIECTBO

MHTEHCUBHOW TEXHOJIOTMH, MIO3BOJISIONIECH JOCTUYb YposkaitHOCTH 35-40 11/Ta U BhIIIIE.
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Onnaxko, cmaboe TeopeTudeckoe 000CHOBAHUE TEXHOJIOTHH HE MTO3BOJIUIIO TTOJIHOCTHIO
PACKpBITh €€ MOTEHINATbHBIE BOBMOKHOCTH.

Bocnomuute  3TOT mpoOen  MOMOraroT — HMCCICAOBAHHUS, IOCBSIIECHUE
YCOBEPIICHCTBOBAHMWIO HWHTECHCHUBHOM TEXHOJIOTHMHU, MPOBEJICHHBIE B Pa3IUYHBIX
peruoHax CTpaHbl T.K. HE CYIIECTBYET €IWHONW TEXHOJIOTHU I Pa3InYHbIX
IPUPOJIHBIX YCIIOBHUM, M DJIEMEHTHI €€ JOJIKHBI OBbITh pa3paboTaHbl JJIi KOHKPETHOM
MMOYBEHHO-KJIMMATUYECKOU 30HbI. FIMEHHO 3TO M ONpEAENHIO HAIlPaBJICHUE HAIIMX
HCCIIeOBaHUM.

O3umas MIeHUIla - caMasl lIEHHasl 36pHOBasl KyJbTypa. B Haleil crpane oHa
SBJISIETCS TPOU3BOJCTBEHHOW KynbTypou. Ha 3acynuimMBBIX 3eMIISIX M HA 3€MIISIX,
KOTOpBIC OPOIIAIOTCS, 3HAYUTEILHO YBEJIWYWINCH IUIONMIAJb TOCEBOB O3UMOM
MIIICHUIIBI.

O3uMyI0 TIICHUITY BBIPAIIUBAIOT B OCHOBHOM B CTEITHOM U JIECOCTEITHOM 30HE
C YMEPEHHBIM KJIIMMATOM. TEXHOJIOTHS BhIpalllMBaHUS O3UMOM MIIEHULIBI 3aKITI0YACTCS
B COOJIIOJICHHHM BCEX OTAIllOB IOCEBA, YyJIOOpPEHUH, BHIOOPE COPTOBBIX CEMSH U
MIPUEMJIEMBIX TTPEAIIECTBEHHUKOB, 00pad0TKe M IMPaBUILHOM cOOpE.

B ¢dopmupoBaHun ypoxasi Takke YYacTBYIOT IOTOJHBIE YCJIOBHUS. 3€pHO
03MMOM MIIEHULIBI UCTTOJIB3YIOT JJISI MPOJOBOJIBCTBEHHBIX 1EJICH, a TAKYKE UCIIOIb3YIOT
HX B XJICOOICUCHHUH, KOHIUTEPCKOU MPOMBIITUICHHOCTH.

B 3epHe conepxuTcs 00bII0€ KOJTUYECTBO KICHKOBUHHBIX OeskoB. [Tmenuna
SIBJISIETCSI ICTOYHUKOM HEPIHMU HE TOJBKO JIJIsi YeJOBEKa, HO M JIJIA KUBOTHBIX. M3
MIICHUIIBl JCNAIOT MIICHUYHBbIE OTPYOHM - KOPM IS CEeIbCKOXO3SICTBEHHBIX
’)KUBOTHBIX.

[IpumMeHeHue arposKOJIOTUUECKUX KaTeTOpUM K 3eMJICACIUIO IT03BOJIMIIN
pa3paboTaTth MPUHLUUIHATBLHO HOBBIE KOHIEMIMU CHUCTEM 3eMJIelIeNiis  Ha
nauamadTHON ocHOBe. OOIIENPU3HAHO, YTO HAMOOJee KOHIIENTYalIbHO IE€JIOCTHOM,
MH(POPMATUBHON ¥ BOCTPEOOBAHHOM SBJISICTCS KOHIICIIIIHNS aIalITHBHO-TaHAIIA(THOTO
semuieaenus (AJIC3) B naHHOW KOHIENIIMM aJalTUBHO-JTAHAIIAPTHAS CHCTEMa
3eMJIe/IeNIUsl  OompenensieTcs "Kak CHCTeMa HCIMOJIb30BaHUS 3€MJIM  OIpeeIeHHOM

arpoO3KOJIOTUYECKOM TpYyNIbl, OPUEHTUPOBAHHAs HA NPOU3BOJACTBO MPOIYKIIUH
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HSKOHOMUYECKH M DSKOJOTUYECKH OOYCIOBIEHHOTO KOJMYECTBa, M KadecTBa B
COOTBETCTBHUH C OOIICCTBEHHBIMU (PBIHOYHBIMHU) MOTPEOHOCTAMHU, MPUPOTHBIMU
IPOU3BOACTBEHHBIMU PECYpCaMM, 0OeCIeUnBarolasl yCTOMYUBOCTh arposianamagdra

Y BOCIIPOM3BOJICTBO MOYBEHHOIO IIOAOpOAUs".
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AnHoranusi. CpaBHUTEIBHO-UCTOPUYECKUN METOJ, Oa3upyroniuiicss Ha
MPUHIMIIE aKTyajdu3Ma, JaeT BO3MOXKHOCTh HCCIEAOBATH IMPONUIOE TOYB U
IIOYBEHHOI'0 MOKpPOBA HAa OCHOBAaHUM M3YYECHHUS COBPEMEHHOM cutryauuu. [l
YEeJIOBEKa IOYBa SBJISETCS HCTOYHUKOM IIOJIYYEHUS CEIbCKOXO3MCTBEHHBIX
MPOAYKTOB, @ TAKXE CBHIPbA JJIsI HEKOTOPBIX OTpacied MNpPOMBIIUICHHOCTH. Jliis
MIPUPOJBI B LIEIIOM IOYBA SIBJISIETCS TOU CPEAOH, TAE MPOUCXOIUT KPYTrOBOPOT BEIECTB:
OpraHMYecKue BeIeCTBa MPeo0pa3yloTcs B HEOPraHMUECKHeE.

Kiarwu4eBble cjioBa: IIO4YBa, YCJIIOBCK, O6HIGCTBO, pPa3BUTHUC, IINIIOJOPOIHC
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Abstract. The comparative historical method, based on the principle of
actualism, makes it possible to explore the past of soils and soil cover based on the
study of the current situation. For humans, soil is a source of agricultural products, as
well as raw materials for some industries. For nature as a whole, the soil is the
environment where the circulation of substances takes place: organic substances are
converted into inorganic ones.

Keywords: soil, man, society, development, fertility

3ajioKeHHas, HO TaKk W He nosiyuuBmIias B Havaie 19 Beka EcrecTBeHHO-
Hay4Has napaaurma B.B. JlokydaeBa 0 HEHTpaIbHOM pOJIU IOYBOBEACHUS B U3YUEHUN
OTHOLIEHUM MEXAY YEJIOBEKOM U IMPUPOAON CETOAHSA CTAHOBUTCS KaK HECThb
AKTyaJIbHOM 3aJ]aUeH.

EcrecTtBenHo-HayuyHas mapaaurma B.B. JlokywaeBa - 310 mosoxenus B.B.
Jloky4aeBa O LEHTPaJIbHOM DPOJIM IIOYBOBEICHHS B WU3YYECHHHM OTHOLICHUNU MEXKIY
YEJIOBEKOM U MPUPOJIOH.

B.B. JlokydaeB oTMedas BaXKHOCTb (POPMUPOBAHUSI 0COOOM HayKH, IPEIMETOM
KOTOpOH OBbUTIO Obl M3yYEHUE OTHOILUEHUH MEXKIY YEJIOBEKOM W MPUPOJOH, SAPO
KOTOpou 3aHuMaiio O6bl mouBoBeaeHue. Mnes B. B. JlokydaeBa cocrosiia B co3gaHuu
HAyYHOM JUCHMIUIMHBI, KOTOpash «ECTECTBEHHO COJNMKAET U JlaXe CBS3bIBACT
IIOYBOBEJICHUE, KAaK BAKHEMIIMN OTAEN] €CTECTBO3HAHUS WM YYEHHS O YEJIOBEKE,
BOCCTAHABJINBAsL, 10 CYTH €IUHCTBO IPUPOIBI U €€ IIO3HAHUEY.

Bacuuii BacunbeBuu JlokydaeB mucan, uro «llousa oopoowce 3onoma. bes
30710ma 100U NPOAHCUMb CMO2U Obl, a 6e3 NOUBbI HEMm).

Brinepxku n3 counnennit B.B. JlokydaeBa, KOTOpbIe ITPOPOUECKH 3BYyYaT B
Hacrosiiee Bpems (XXI Bek):

[. «C ee-to mapamu u Omaramu (3eMJIM, TIOYBBI C HUX PACTUTEIBHOCTHIO U
’KUBOTHBIM MHUPOM), C 3TUMU MHOTOYHUCJIEHHBIMU IUIOJAMU 3€MHBIMH B CaMbIX
pa3Ho00pa3HbIX PopMax U BUJAX U CBS3aHA TECHEUIIUM, POKOBBIM 00pa30oM BCs Hallla

KU3Hb, CO BCEMHM €€ MEJIbUYaNIIUMHU TMPOABICHUSIMU, 99 TPOIEHTOB BCEro
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4en0Be4YeCTBA... KM3Hb MMEHHO LHMBUIM30BAHHOTO YEJIOBEKA JIENIACTCS C KaXKIbIM
rosiom 6osee u Oosiee TpeOOBATEIIBHOM, @ €€ CTOMMOCTh PACTET eIe ObICTpee.

II. XBatuT 51, HaKOHEI], €CTECTBEHHBIX, MPUPOJHBIX OOTraTCTB HACTOJBKO,
9TOOBl POCT WX IIEN MapajyieNbHO, XOTA OBl C MalO-MaJbCKU 3HAYUTEIbHBIM
pacnpocTpaHeHueM OJiar IUBUIN3AlMKA Ha Maccy 4esioBeyecTBa’?

III. He npenBuawTcs M, HANPOTHUB, HWCTOIIEHHUS B Oojiee WIM MeEHee
OTJAJICHHOM OyAyIlieM TaKuX T[EePBOCTATEHMHON Ba)XHOCTH [UIsl LMBHJIM3ALNAN
PEeIMETOB, Kak KAMEHHBIN yTOJb, HEPTh, KeNe30 U Ip. U 1p.?

I'V. He npuaercs nu Toraa CHOBa B3AThCA 3a 3emienenue?..»

[louBy cnegyer  paccMaTpuBarh  Kak — BaXKHEHIIyl0  rjaoOalbHYIO
NoJM(YHKIMOHAIBHYIO CHUCTEMY, OOECHEYMBAIOIIYI0O BMECTE C PaCTUTEIIbHBIM
MTOKPOBOM M MOYBEHHON OMOTOM IUKIMYECKUN XapaKTep BOCIPOU3BOJICTBA KU3HU Ha
IIJIaHETE.

MexnyHaponHble — JeKJapallid W COIVIaUleHWsT 1o  npobjemam
npupogonoias3oBanus ("BcemupHas crTparerus oxpansl npupozsl’, "Bcemupnas
nouBeHHast xapTus", "OCHOBbI MHUPOBOW TIOYBEHHOW TOJUTUKU'") YTBEPKIAIOT
3HAYEHHE T[IOYBBl KaK BCEOOIIEro JOCTOSIHUS 4YEJIOBEYECTBA, PALMOHAJIBHO
UCITOJIB30BAaTh U OXPaHATh KOTOPOE JOJLKHBI BCE JIFOU 3EMIIN.

[ToaTOMy BOIIPOCHI 3€MIIENIOJIB30BAHMS 3aTPAarvMBalOT KOMIUIEKC CIIOKHBIX
npoOJeM  COLUMaJbHO-3KOHOMHUYECKOIO  XapakTepa:  BONPOCHI  3€MEJIbHOU
COOCTBEHHOCTH, 36MEJILHOTO 3aKOHO/1aTeIbCTBA, 3€MEJIBHOTO MTpaBa, IKOHOMUYECKON
OLIEHKH 3E€MEJIb U T.[I.

[TouBe NpUHAJIEKUT BaKHAS POJIb U B PUPOJIHOM Cpelie OOUTaHMsI YeTOBEKA
e JlouBa - OCHOBHOE CpPEACTBO  CEIbCKOXO3SMCTBEHHOIO  ITPOM3BOJICTBA,
OTHOCSAIIEECS K KATErOPUU HEBO30OHOBUMBIX TPUPOAHBIX PECYPCOB.

o [IporexkTopHass poyib - CIOCOOHOCTHIO MOIJIOIIATH M YAEpKUBaTh B cede
pa3IMYHbIC 3arpsA3HAIOLIME BELIECTBA

o [TouBa - 310pOBBE 4ENOBEKA. 3JOPOBBE YEIOBEKA B 3HAUYUTEIIBHOW CTEIECHU
ONIPENEIATCS TOM CPEelor, B KOTOPOU OH BBIHYXK/EH KUTh

o NHKeHepHO -reojIornyecKre CBOMCTBa
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o OcreTndeckas pojb  (BIOXHOBJIEHHE JIAHAIIA(THBIX ApXUTEKTOPOB U
XYZ0KHUKOB, GOPMUPYIOT ICUXOAIMOLIMOHATIBHYIO CYIITHOCTh Neii3axa 1 T.J)
o HNupopManinoHHO-peCypCHBII MOTEHIUAN, KOTOPBIM MOXKET ObITh UCTIOIB30BaH
B LEISAX MaJCOKIMMATUYECKUX PEKOHCTPYKUMN, BOCCTAHOBJIEHMS JaHAIA(QTHBIX
00CTaHOBOK M M3YUYEHUS YCIOBUH KU3HU YEJIIOBEKA B PA3JIMYHbIE HCTOPUYECKHUE SIOXH
3HaueHUE M0YB B PA3BUTUH YEJIOBEUECKOro 001ecTBa 98,5 % Bcex MpoIyKTOB
nuTaHus, B ToM uucie 87 % - OENKOBOro, YEJIOBEK IMOIy4aeT 3a CYeT
CEIBCKOXO03SIMCTBEHHOT'O UCITOIb30BAHUS IOYBEHHOTO TUI0OPOIHS.

[Tnogopoaue MOYBBI - CHOCOOHOCTH MOYBBI YAOBJIETBOPATH MOTPEOHOCTH
pacTeHul B dJEMEHTaxX MUTaHMs, Bjare U BO3AyXe, a TaKkke 00ecleuynBaTh YCIOBUS
JUISL UX HOPMAJIBHOW JKU3HEEATEIBHOCTH.

OTO DHMEPIHKEHTHOE CBOMCTBO TIOYBBI: OHO MOSABISIETCS TOJBKO IIpU
B3aMMOJICHCTBUU €€ KOMIIOHEHTOB.

OMEpKEHTHOCTD  «BO3HUKAIOIINWKM, HEOXKUIAHHO NOSBISIOIUNCA - 3TO
IIOSIBJICHUE y CHUCTEMBbI CBOMCTB, HE NPUCYIIUX €€ JJIEMEHTaM B OTACIIbHOCTH;
HECBOJIMMOCTb CBOMCTB CUCTEMBI K CYMME CBOMCTB €€ KOMIIOHEHTOB.

ConuanbHasi 3HAUMMOCTh (PYHKIIMM TUIOJOPOAMS TOYB (CIOCOOHOCTH TOYBBI
MPOU3BOANTH MPOAYKTHl THTAHMS) HApPACTaeT C YBEIMYEHUEM UUCIEHHOCTH
HAaCEJICHMUS.

[IoCcTOSIHHBI POCT YpPOBHS MHPOBOIO OKEaHA, YAaCTUYHOE M ITOCTOSHHOE
MMOATOIUIEHUE TMMOTEHUHAIBHO TNPUTOAHBIX 3€MENb II0J OCHOBY KHU3HEHHOTO
IPOCTPAHCTBA YEJOBEKa CO3/aeT TIJ00aJbHYI0 MpodsieMy Ui BbDKMBAHMS
YeJIOBEYECKON [IUBUIIN3ALNH.

[1Io MEHEeHMIO ManibTyca, YUCIEHHOCTh MOIYJISILUU PACTET A0 TEX MOP, OKA HE
OyAyT wucyepraHbl BCE MMEIOIIUECS PECypChl, 3aTeéM pOCT OrpaHUYHUBACTCA
KaracTpodaMu, TAKUMH KaK TOJIOM, STIUJEMUU U B3PbIBbI HACHIIHSL.

ManbTyc yTBEpKAaJI, UTO MOYBA CIIYKUT I'JIaBHBIM MCTOYHUKOM ITUTAHUSA, HO
KOJIMYECTBEHHBI COCTaB €€ OrpaHUyeH, 0YBa HE CIIOCOOHA K BO3PACTaHMIO, TAK KaK

OHa SIBJIAETCS TOCTOSIHHOM TJIaHETApHOM YaCThIO.
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[Ipu pocTe HaceneHus IUIOMAAb IOYB OCTAETCS MOCTOSHHOW, MO3TOMY
npo0JieMy HapOJOHACEIEHUs OH MpeJjarajl pelaTth HENPEpPbIBHBIM MOBBIIICHUEM
YPOBHS ypOKAWHOCTU WM YBEJIMYEHHUS YPOBHS IUIOWIAZCH MallHU 3a CYeT
€CTECTBEHHBIX  3KOCHUCTEM WM K€ MPOBOJUTHh  PEryJSLHIO  IPOLIECCOB
HApOIOHACEIICHHUS.

CeronHs HacelleHHE 3eMJIM HacUMTBHIBaeT 6 MIpI ocoOel, KOTOpbie
notpedsatoT B rof 10 1 mupa 1 3epHa, 100 miH T msica, 600 MIIH T PPYyKTOB U JTUIIH
oko0s10 100 MJTH T PBIOHI.

Pacuer nemorpadoB u mporuo3Hasi TeOpHsi pocTa HapOAOHACEICHUS TPUBOSAT
K BBIBOJY, 4TO K 2050 r. Hacenenue 3emum coctaBuT 9 mupa, ak 2150 r. - 10-11 mopa
YEJIOBEK.

Ho ObICTpBINi pOCT YMCIEHHOCTH HacelieHHs («aeMorpaduuecKuil B3pPHIBY)
COMPOBOXKAAETCsI  00OCTpeHHEM  MpoOJEeMbl  HEXBAaTKU  IPOJOBOJILCTBUS: B
COBpEeMEHHOM MHpe 64 cTpaHbl HE oOecreunBaroT cedsi mpooBoibcTBHEM, SO0 MITH
YEJIO0BEK FOJIONAIOT, OKOJIO 1 MIIp 4eI0BEK XPOHUYECKHA HETOENAIOT, 35 THIC. YEJIOBEK
€KEroJIHO0 YMUPAIOT OT T0JI0JA.

AKTyanpHOCTh JaHHOW mpoOiembl o3BydeHa B 2009 r. cnenuanucramu
Bcemupnoro 6anka Ha npomeaiem B Mangpune (Mcnanusi) caMmuTte, OCBSIIIEHHOM
MHUPOBOMY ITPOJIOBOJILCTBEHHOMY KPHU3HCY.

MusuinoHaM Jito/iei Ha IJIaHeTe TPO3UT roJIO/ U3-3a POCTa IIEH Ha NPOAYKTHI
nutanusa. B CIHIA paspa6otan mpoekt "Global Project", ogHol u3 3amad KOTOpoOro
SBJISICTCSI OOBCIMHEHNE YUYEHBIX, YUUTENICH IIKOJ M IIKOJBHHUKOB JJISI BKIFOUCHUS
MTOYBOBE/ICHHSI B IIIKOJIHBIE TIPOTPAMMEBL.

Takum oOpa3om, GYHKIMS TUIOAOPOJMS TOYB ONpENesieT Treorpaduio

YEJIOBEUECKOW IIMBWIIN3AIINY, TEOTIOJIUTHUKY, SIBIIIETCA IBMXKYLIEH CUIION mporpecca.
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AHHOTAaUMs. | TaBHBIM KPUTEPUEM LIEHHOCTH U3Y4aEMOTO COPTA ABJISIETCS €TI0
BBICOKasl M CTAOMJIbHAS I10 TOJ[aM YpOKallHOCTb, KOTOPAst MOKET OBITh MOJIy4Y€Ha JINIIb
IpU YCJIOBUM COYETaHUS B COPTE XOPOUIEH NOTEHUUATbHOW NPOIYKTUBHOCTH U
YCTOWYMBOCTH K HEOMArompusTHBIM (pakTopam cpensl. B pesynpraTe mpoBeIeHHBIX
MCCJIEJOBAaHUM yCTaHOBJIEHO, YTO IPUMEHEHHE IKOJIOTUYECKU YUCTOrO OUOYy100peHHMS
MOJIOKUTEIHHO CKa3aJI0Ch HAa MPOYKTUBHOCTH U3y4aeMOTO COPTa 3EMIISTHUKH.

KiioueBble cji0Ba: 3eMIIIHMKA, COPT, AJAalTUBHOCTh, MPOIYKTHBHOCTS,
Ka4yeCTBO IJIOJIOB, KAUeCTBO MPOAYKILUH, I0YBA

Abstract. The main criterion for the value of the studied variety is its high and
stable yield over the years, which can be obtained only if the variety combines good

potential productivity and resistance to adverse environmental factors. As a result of
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the conducted research, it was found that the use of environmentally friendly
biofertilizer had a positive effect on the productivity of the studied strawberry variety.

Keywords: strawberry, variety, adaptability, productivity, fruit quality, product
quality, soil

3emusiHuKa B HeuepHO3eMHOW MOJIOCE SABISIETCA OJHOM M3 CaMbIX BaXKHBIX
ATOAHBIX KyJIbTyp. OJHaKo YpOKaWHOCTh HACAXKIACHUN 3EMIISTHUKM OCTaeTCs
HEBBICOKOW. COBpEMEHHBIE BBICOKOKAYECTBEHHBIE U KOHOMUYHBIE B NMPUMEHEHUU
OWoopraHnyYecKkre yAOOpeHHS OOCCIEYMBAIOT BBICOKME YPOXKaW U KadeCTBO
CEJIbCKOXO3SIMCTBEHHOM MPOAYKIMHA. B TOXE OCTaeTcss NUCKYCCHOHHBIM BOIIPOC O
BIIMSIHUU HOBBIX OMOYJI0O0pEHU Ha MPOTYKIIMOHHBIN MPOIECC 3eMJIISTHUKH.

[lenbto pabOTHI SIBIASETCS W3YyUYCHHE BIMSHUS NPUMEHEHUS SKOJOTHMYECKU
YUCTOr0 OMOYM0OpeHHs Ha TPOJYKTUBHOCTH M OCHOBHBIE OHOMETPHUYECKHE
MoKa3aTeNd 3eMJISTHUKU CaJi0BOM copTa AJib0a Ha cepoid JIECHOM MOYBe.

HccnenoBanusi TpOBOAMIIN 1O OOIIEHPUHATHIM METOIUKAM.

OO0bexTaMu UCCieI0BaHus B paboTe cTasia 3eMIISTHUKA cajioBasi copta Ajboa.

B nanHOil paboTe B KayecTBE OPraHUYECKOro yAOOpPEeHUS MNpPUMEHSUIIN
YuupepcansHoe Kuoe Ynobpenne buokommiekc-bTY B cocTtaB KOTOPOro BXOAST
’KUBBIC KJIETKU U CTIOpbI OakTepuii Bacillus subtilis, azoTdukcupyromue u Gochop- u
Kannii-moounuzupyrome Oakrtepun  (Azotobacter w  Paenibacillus  (Bacillus)
polymyxa), monouHokucibie 6aktepuu Enterococcus, Lactobacillus.

HccnepoBanne npoBoawin B mepuoa ¢ Mas no aeryct 2023 roma Ha
3eMEeJIbHOM y4dacTke Haxopsueroca B cene CyBoporckoe Cy3manbCKOro paiioHa
Brnagumupckoit obnactu Poccuu, Bxoasiiero B coctaB boromto00BCKOro CebCKOro
noceseHus. CXxeMoil Halllero omneITa NpeaycMaTpuBaioCch TPU BapUaHTa:

1. KonTposb
2. Bona
3. buoxommiiekc-bTY.
[ToronHble ycCIOBUSI B MEpPUOJ, HUCCIEAOBAHUS JIi BEreTallMd pPacTEeHUU

3eMJISSHUKN CaloBOM copTa AnbOa ObUTM OJaronpuUsTHBIMU JIJI BO3JEIIBIBAHU.
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Hapacranue TemmepaTyp HNpOMCXOAMIIO B OOBIYHOM KIMMATHYECKOM auaraszoHe. B
LIEJIOM, IIOTOJIHBIE YCIIOBHS B IIEPUOJ UCCIENOBAHNSI COOTBETCTBOBAIN MHOTOJIETHUM
HOpMaM.

BBuny BeIpakeHHOTO e(pUlInTa 0CaTKOB B YCIOBHIX MPOBEICHUS OIBITAa OBLIT
OpPraHW30BaH CHUCTEMAaTHYECKUU TMOJMB M OTO MO3BOJWIO MHUHHUMU3UPOBATH
HEraTUBHBIE MMOCIIEICTBHS.

AHanu3 arpoXUMHUYECKUX CBOWMCTB CEPOM JIECHOW MOYBBI OIbITA YCTAHOBUIIH,
YTO OHA XapakTepuszyercs OJIM3KOM K HEHUTpaIbHOM peakuueld cpeie, BBICOKUM
CoJiep>)KaHuEeM MOABMKHOTO (hocopa HU3KUM COJEPKAaHUEM TMOIBHKHOTO Kajusl U
HU3KHUM COJIEP’KaHHEM OPOTE€HUYECKOTO BEIECTBA.

[Ipumenenue O6uoynoopenust buokomrmiiekc - BTY s 3eMiIstHUKH cafoBOU
copra Anb0a B 3HAYUTENBHOW MEPE CHUKAET KHUCIOTHOCTh IMOYBBI M CO3/AAET
OJIaronpuUATHBIE KHUCJIOTHO-OCHOBHBIE CBOMCTBAa TMOYBHI. BenuunHa KHCIOTHOCTH
1ouBsl cHU3WIACh HA 0,37 eauHuipl pH 10 CpaBHEHHIO C KOHTPOJIEM.

[Ipumenenue 6uoynoOpenust buokommiekc - bTY 3a nmepuoa uccienoBaHus
Croco0CTBOBaJIO yBenuueHHo Ha 20,8 MI/KI cojepkaHusi MOABMXKHOTO (ochopa u
14,3 wmr/kr nopgBuxHOro kKamus. Ilpu mnosmBe OOBIYHON apTE3MAaHCKOM BOJOM
BBIPOXKEHHOW MTPUOABKU HE BBISBIICHO.

BaxxHOl XapakTEepUCTHKOMN TIJIOJOPOMS MOYBHI SBISETCS €€ Ouoiorudeckas
AKTUBHOCTb, OTpa)Karolias KOMIUIEKC MPOLECCOB MPEBPAIIEHUS OPraHUYECKOro
BemiecTtBa. Tak mnpumeHeHue buokomruieke - BTY 3a mepuwon wucciienoBaHus
MO3BOJIMJIO YBEIIMUUTH COAEPKAHUE OpraHndeckoro Beniectna Ha 0,41 %.

Buecenue OuoynoOpenusi buokommiekc - BTY B mouyBy mOBBIIIAET
MUKpPOOHOJIOTUYECKYI0 aKTUBHOCTb TOYBHI W YIIY4YIIA€T COCTOSHUE IIOYBBI, YTO
MIPUBOJUT K YJIYUYIICHHUIO PA3MEPOB JINCTOBOT'O amlIlapaTa 3eMJISTHUKH CaJOBOM COpTa
Anwba. Ilpu momuBe ¢ Oumoymobpenwem buokommiuekc - BTY pasmep nucTtheB
3eMJITHUKW CaJIoBOM copTa Anpba B CpaBHEHHMM C KOHTPOJIBHBIM BapUaAHTOM
cocTaBisieT npubasky 1,6 cM.

[Tpu momuBe ¢ 6uoynobpenuem bruokomrneke - BTY nmpoucxoar yBenuueHue

KOJIMYECTBO POKKOB 3€MJISTHUKH CaIoBOM copTa Asb0a B cpelHEM Ha 2 IITYKHU.
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dopmHupoBaHUE PO3ETOK, y 3EMIIIHUKH, KOTOpbhle 00pa3yroTcsi Ha ycax, H
KOHTPOJIUPYIOT IPOLIECC €€ pOCTa M PAa3MHOXKEHUSA TAKKE PE3KO YBEIUYUIOCH B
CpPaBHEHUU C KOHTPOJIBHBIM BapHAHTOM IIPH MOJUBE ¢ OMoyao0peHueM bruokomruiekce
- BTY na 8,9 mr.

KonudecTBO yCcOB 3eMIISIHUKU CaJJ0OBOM MPEICTABIISAIONINE COOOM Y/UTMHEHHbBIE
OJIHOJIETHHE TMOOETH, SBISIOMIMMUCS OpPraHAMH BET€TaTUBHOIO PA3MHOXEHUS TPU
noymBe ¢ Ouoymoopenrem buoxomrmuiekc - BTY Takke B 3HAYUTENHHOW CTETICHU
YBEJIUYUIIOCH.

AHanmu3 KOMIIOHEHTOB IMPOAYKTHBHOCTH 3€MIIIHHKM CaJl0BOM copTa AjbOa
pu IpuMeHeHun OumoynoOpenus buokomiuiexkc - BTY ycTaHOBWI, BBIpaXXE€HHOE
yBeJIn4eHne GOPMUPOBAHUS KOJIUYECTBA SO/ U CHUYKEHUU KOJIMYECTBA THUJIBIX SITOA
3eMJIIHUKM B ONBITE. DTO CBSI3aHO C TEM YTO HMHTEHCU(PHUKALUSI KOMMEPUYECKOTO
IIPOU3BOJICTBA BBICOKOKAYECTBEHHOM 3€MIITHUKH JOJDKHA IPEyCMaTPUBATh HATUYHS
B 00111e# ci10kHOCTH il 10% OpakoBaHHBIX SATOJ] IO KOJIMYECTBY, HE OTBEYAIOILIUX
MUHHUMAJIBHBIM TPEOOBaHUSAM.

[Ipu onpenenenuu BiusgHUS OuoynoOpenuss buokommiekc - BTY Ha
MPOJIYKTUBHOCTh 3E€MJITHUKH CaJoBOM copTa Anb0a yCTaHOBWIIM, CPEIHSsS Macca
Aro/bl 3eMJITHUKHU CPEJTHEM YBEIUYMIIACh HA 22 rpamma.

[IpolyKTUBHOCTH - 3TO Mepa, KOTOPask O3BOJISIFOLIEE ONPEAEIIUTD KOJIUYECTBO
MPOJIYKUMH, TPOU3BEICHHON 3a Mepuoj BpeMeHU wuccienoBanus. llpumenenue
onoynooperus buokommiekc - BTY MokeT ObITh HampaBiICHO Ha Ha JOCTH)KCHHUE
0oJiee BBICOKOW NMPOAYKTHUBHOCTH M BBICOKOTO KAaueCTBA, SKOJIOTMYECKU YUCTOTO M
YCTOMYMBOIO MPOU3BOACTBA 3EMJISTHUKH cafloBOM copTa Anbba. Tak ycTaHOBIEHO, UTO
npu mnpuMeHeHun Ouoynobpenus buokommiekc - BTY Bec srom c¢ kycra
YBEIIMUMBAETCSA B 2 paza.

[Tpu cuctemaT4ecKOM HCTIOIB30BaHUH OM0y100penHus «bruokomriekc-bTY»
yiydmaiorcss OydepHble W HOHOOOMEHHBIE CBOMCTBA, MHUHEPAJIbHBIE 3JIEMEHTHI
MEepPEeBOAATCS B JOCTYIHYIO JJIA pacTeHud (OopMy U YBEJIMYMBAETCS COJEpIKaHHE
OPraHUYECKOTO BEIIECTBA CEPOM JIECHOM IIOYBBL. B pe3ynbrate NpOBEACHHBIX

MCCJIEIOBAHUM YCTAaHOBIIEHO, YTO pUMeHeHue ouoynoOpenust «buokommiekc-bTY»

204



ITOJIOKUATENIBHO CKAa3aJoCh HA IPOAYKTUBHOCTH M COCTABJISAIOIIMX €€ KOMITIOHEHTax
copTa 3eMmisHUKA Anpba Ha cepod JecHoW mouBe. llpumenenue OuoymoOpeHus
«buoxommiekc-bTY» cnocoOCTBOBaIO aKTUBHOMY pPOCTY pAaCTEHHUs, BBICOKOM

MIPOJYKTUBHOCTHU U YJIYUILIEHUIO Ka4YeCTBA MPOAYKINH 3EMIISIHUKU copTa AJb0a.

Cnucok aureparypsl

1. benos, B.®. 3emnsuuka / B.®. benos. - M.: Knura no Tpeboaunuto, 2012. - 919
c

2. Bamenko, . M. OcHOBBI TIOYBOBEICHHUS, 3emienenuss U arpoxumun / .M.
Bamenko. - M.: [Ipometei, 2013. - 108 c.

3. Kunun, B. B. Arpoxumus. Yue6noe nocooue / B.B. Kunusn. - M.: UHOPA-M,
2015.-352c.

4, Koskun, A.3. 3emnsuanka / A.3. Kopkun. - M.: Ilen3a: Ilenszenckoe, 2023. - 289
C.

5. Mumenko H.B., Kypoukun W.H., YUyrait H.B., Kymarmna E.}O. Ouenka
COCTOSIHUSI TIOYB  HE0oOpabaThIBa€MbIX  CEJIBCKOXO3SIICTBEHHBIX  YrOAWM IO
MokKa3aressaiM (pepMeHTAaTUBHOM aKTUBHOCTH, TYMYCa U TSXKEIBIX METaJIOB // BecTHUK
HwuxHeBapTOBCKOTO rocyapcTBEHHOTO yHUBepcuterta. - 2021. - No2 (54). - C. 106-
111.

6. ParumoB, A. O. IlouBoBenenue: nabd. npaktukym / A. O. Parumos, M. A.
Masupos, E. M. IllenrepoBa; Bnaaum. roc. yH-T um. A. I'.'u H. I'. CroneroBsix. -
Bmagumup: U3n-so Bal'VY, 2017. - 120 ¢

7. Ymanosckui U.B., Imutpesckas M.U., benonmyxos C.JI., Ma3zupos M.A.
IIpumenenue 3amuTHO-cTUMYyIMpyromero komrmuiekca "['OK" mpu Bo3nensiBaHun
neHa // 3emnenenue. 2016. Ne 1. C. 29-31

8. Uyrait H.B., Kypoukun U.H. Onenka 3arps3HeHus 1o4B OacceiiHa pekH Te3a
TSOKEIBIMA METaJZIaMU TIPH Pa3lIMYHBIX PEKUMax 3eMJICIONb30BaHus // ArpapHas

Poccus. - 2021. - Ne6. - C. 25-31.

205



V]IK 631.4

BJIUSIHUE TYMHUHOBBIX IIPEITAPATOB HA YPOKAMHOCTD
N KAYECTBO KAPTO®EJIA
Parumona K.O.
Cmyoenm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

Parumos A.O.
Karnouoam 6uon. nayx, ooyenm

@I'bOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

THE EFFECT OF HUMIC PREPARATIONS ON POTATO YIELD
AND QUALITY
Ragimova K.O.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Ragimov A.O.
Candidate of Biological Sciences, Associate Professor

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AnHoTanus. IHTeHCHUBHOE TPUMEHEHUE YAOOPEHUH U MECTUIIUIIOB, C OJTHOM
CTOPOHBI, MO3BOJIWJIO PEUIUTh MPOJAOBOJIBCTBEHHYIO MpOOJEeMy 3a CUeT pocTa
YPOKAMHOCTH CEJIbCKOXO3SAMCTBEHHBIX KYJIBTYp, C APYTOH, - IPUBEIO K YXYALICHUIO
COCTOSIHUSI OKpY»Karomiei cpenbl. B ycnoBusix Briagumupckoit oGmactu BIepBbIe
M3Y4YEHO BIIMSHHE TYMHHOBBIX MPENapaTOB Ha pa3IMYHbIX (OHAX MUTAHUSA MPU
BBIpaIlIUBaHUM KapTo(delis Ha cepoil IECHOM MoYBe.

KiroueBble cji0Ba: ouBa, IIIOA0POIUE, TYMUHOBBIE MTpenapaTsl, KapTodennb

Abstract. Intensive use of fertilizers and pesticides, on the one hand, allowed
solving the food problem by increasing crop yields, on the other hand, led to

environmental degradation. In the conditions of the Vladimir region, the effect of
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humic preparations on various food backgrounds when growing potatoes on gray forest
soil was studied for the first time.

Keywords: soil, fertility, humic preparations, potatoes

[IpuopuTeTHas posib B MOBBILIEHUH IOYBEHHOTO TJIOJIOPONS U YPOKANHOCTU
KapTodesi NPUHAJICKUT YAOOPEHUSIM U APYTUM CPEJCTBAM XUMU3AIIHIH.

B YCIIOBHSIX HEYJI0BJIETBOPUTEIIBHOTO UCITOJIb30BaHUS
CEJIbCKOXO3SIMCTBEHHBIX 3eMeNb BO Braaumupckoil o6mactu BcE€ Oosbliiee 3HAaUCHHE
MPUOOPETAIOT MCCIEAOBAHUS TI0 YIOBIECTBOPEHUIO KapTo(dens B AIIeMEHTaX MUTAHUS
Y TIOJIYYEHHIO BBICOKMX YPO’KaeB XOPOUIETro KayecTBa.

[lenbto pa®oTHI SIBISETCA U3yYEHUE BO3JACHCTBUS MPENNIOCEBHOW 00pabOTKU
IYMUHOBBIMU IIpenapaTaMu KIyOHell kapTodenss nepen MOCagkod Ha €ro
YPOKaNHOCTh U TOBAPHOCTH HA CEPOM JIECHOM ITOYBE

ObbekToM uccienoBanus cran kaprogenb - Coprt Jlarona. Bwibop copta
kaprodens «JlaToHa» Ui uccaea0BaHMs CBSI3aH C PSIIOM HEKOTOPBIX MPEUMYIIECTB,
KOTOpBIE IIPEICTABIICHBI HA CJIAlJIE.

Hccnenoanns nposogunu B cene JIpikoBo, HOpbeB-lIlonbckoro pariona,
Brnagumupckoit o0nacTé Ha cepoil JIECHOM TIOYBE CPEAHECYIJIMHUCTOW II0
I'PaHyJIOMETPUYECKOMY COCTABY.

ArpoXuMHUYECKass XapaKTepUCTUKA 3€MEJbHOTO Yy4YacTKa IMPEACTABIICHA:
MOBBILICHHBIM ~ COJIEP’)KaHUEM MOABMKHOTO (ocdopa, BBICOKOTO COAEPKAHUSA
MOJABW)KHOTO  KaJMsi, TMOBBIIIEHHBIM COJECPXKAHUEM OpPraHMYEeCKOTO BEUIECTBA,
HEUTPAJIbHON PEaKIUEN TOYBEHHON CPEbI.

HccnenoBanne mpoBOAMIIA B NIEPUOJ JIETHEN MOJIEBOU MPAKTUKKA C MapTa I0
ceHTssOpp 2023 roma. ArpoTrexHHMKa BO3JeibIBaHUS copTa kaptodens Jlarona-
oOuienpuHsATas A5 30Hbl UCCIIEIOBAHUN

Cxewma ombiTa npejcTaBieHa 4 Bapuantamu onbita. KimyoHu kaprodens copta
Jlatona oOpabaThiBaJIi HEMOCPEICTBEHHO Mepe]l MOCAIAKON, MyTeM BbIACP>KUBAHUS B
pacTBOpe T'YMHHOBBIX y100peHuit B Teuenue 30 MUHYT

B omnbiTe IMPUMECHAIIN CICAYIOMINE BUJAbl TYMHWHOBBIX IIPCIIApaTOB:
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1. Kunxoe ynuBepcampHoe yaoOpenue "['ymar xanus" s camoBo-
OTOPOJIHBIX KYJIBTYP

2.  BUO-kommnekc I'ymaT AMMOHUS

3. T'ymart Hatpus "CaxanuHckuil" yHUBEpCAIbHBIN

HccnenoBanus IpOBOAMIN 110 OOLIETPUHATHIM METOTUKAM.

[TorogHbie ycaoBuUs B IEPUO] UCCIEAOBAHNS COOTBETCTBOBAIM MHOTOJIETHUM
HOpMaM U ObUTH OJIarONPUSATHBIMU AJI BO3EIBIBAHUS U BETeTaluu KapTodens copTa
JlaToHa

OOpaboTtka kaprodens copra JlaToHa TyMHHOBBIMH MperiapaTaMu
3HAYUTEIBHO YCKOPSET mpolecc (poTocuHTe3a, 00€CIeuynBaeT NHTEHCUBHOE PAa3BUTHE
JUCTOBOM IMOBEPXHOCTH U KOPHEBOM CHCTEMBI, YBEIMUMBAET 3aKJIAAKy OOJIBLIETO
YKCIIa PENPOIYKTUBHBIX OPTaHOB.

Benuuuna BBICOTHI pacTeHH KapTodess B ONBbITE C IPUMEHEHUEM T'YMUHOBBIX
MpenapaToB COCTaBWIA B CpeAHEM Ha 6,3% BBIIIE KOHTPOJIBHOTO BAPUAHTA.

dopMHUpoBaHUE YUCICHHON BEJIMUMHBI YUCia cTeOeil pacteHuit kaprodesns B
ONBITE C NMPUMEHEHUEM T'yMHHOBBIX IpenapartoB Bbile Ha +9,4 % OTHOCHUTEIBHO
KOHTpOJIbHOTO BapuaHta. HamOonee cymecTBeHHass mnpubaBka dyucia crelnei
pacTeHul Kaprodens MPUXOAUTCS Ha BapHaHT ¢ MPUMEHEHHEM IperapaTta rymara
KaJIusl.

Kaprodensr copra JlaToHa, BbIpallleHHBI € MNPUMEHEHUEM KOMIUIEKCHOM
00pabOTKM TYMHHOBBIMU TIperiapaTaMu JaeT MpuOaBKy 1Mo Macce 00TBHI Ha 36,4 %
OTHOCUTEJIBHO KOHTPOJILHOTO BapHaHTA.

Hanbonee cymiecTBeHHass mpuOaBKa BEJIWYMHBI MacChl OOTBBI pacTEHUM
KapTodens NPUXOAUTCS Ha BAPUAHT C IPUMEHEHUEM Tpernapara rymara Kaiusl.

[IpyuMeHeHne TYMHHOBBIX MPENapaToOB MOBBIIIAET MPUPOCT MACChl KIyOHEH
kaprodens B cpenneM Ha 14,0 % oTHOCHTETLHO KOHTPOJIBLHOTO BapuaHTa. Hambomnee
CYIIIECTBEHHAs TPUOaBKa BEIIMUYMHBI MACChl OOTBBI PACTCHUI KapTOQEsi IPUXOAUTCS
Ha BapUaHT C MPUMEHEHUEM MpernaparTa ryMmara Kajius.

[IpuMeHeHre TYMHHOBBIX MpENnapaToB CTUMYJIHPYIOT oOpa3oBaHHe KIyOHEi

kaptodenss. Tak B cpenHem yBenudeHue cocTaBuiio 5,4 % OTHOCUTEIBHO
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KOHTpPOJIbHOTO BapuaHnta. Hamnbonee Bhicokas mpubaBKa BEIMUMHBI YHUCla KIyOHEH
pacTeHuid kapTodesns MPUXOAUTCS HA BapuUaHT C MPUMEHEHHEM Ipenapara rymara
KaJus.

[IpuMmeHeHre TyMHHOBBIX TpPENapaToB B OMbITE OOYCIOBWIO TNPUOABKY
BEJIMYMHBI cpefHelt Macchl 1 kiyOHs kaprodens Ha 17,6 % OTHOCHTETLHO KOHTPOJIS.
Haubonee cymiectBenHas npubaBKka BEIMUMHBI CpeHEN Macchl | kiyOHs KapTodes
MPUXOJUTCS HA BApUAHT C MPUMEHEHHEM Ipernapara rymaTa Kajius.

3HaUUTENHbHOE YBETMUCHUE COJEPIKaHMsI KpaxMaia B KITyOHSIX HaOJI101a0Ch B
BapHaHTax Mmocjie 0oOpabOTKH BCEMHU HCHBITYEMBIMH TYMHHOBBIMH IpenapaTaMu.
OO6mas npubaBKa BEIMYHMHBI COIEPKAHUE Kpaxmaia B KIIYOHSIX KapTO(es B OIBITE C
IPUMEHEHHEM T'YMUHOBBIX NpENapaTroB cocTaBuia B cpeaHeM 7,6 % K KOHTpOIIO.
Haunboinee cymecTBeHHass mMpuOaBKa BEIMYHMHBI COAEP)KAHHE Kpaxmalla B KIIyOHSX
KapTodesisi IPUXOIUTCS Ha BAPUAHT C MPUMEHEHHEM IIpenaparta rymara Kajus.

Kak cremyer u3 [aHHBIX, MPEACTABICHHBIX Ha crlaiiie, NpUMEHEHHUE
TYMUHOBBIX TpENapaTroB MPUBEIO K CTATHCTUYECKH JOCTOBEPHOMY TOBBIIICHUIO
ypoxkaitHocTu B cpeHeM Ha 29,1 % k koHTpoiito. CaMble BBICOKHE MPUOABKHU YpOKas
o0ecrneunsio MpPUMEHEHHE T'yMaTa Kajius U TyMaTa HaTpus.

Bce mpumensieMble B OIbITE IpenapaTthl Ha OCHOBE T'YMHUHOBBIX KHCIIOT
CHOCOOCTBOBAJIM YJIYUILIEHUIO KaUeCTBEHHbIX Noka3arenei kaprodens. [Ipumenenue
T'YMUHOBBIX IpenapatoB Ha 8,8% K KOHTPOJIO MO3BOJWIO YBEIUYUTH TOBAPHOCTH
ypoxass kaprodens. Haubonee BBICOKHI TMPOIEHT TOBAPHOCTU KapTodens
MPUXOJIUTCS HA BAPUAHTHI C TPUMEHEHHEM TyMaTa KaJlis U TyMaTa HaTpusl.

O6paboTka kiyOHel kapTodens nepe Nocakoil 'yMUHOBBIMU MpenapaTaMmu
MOJIO)KUTEIBHO BIMSET Ha POCTOBBIE MPOIECCHl M KAaYECTBEHHBIE IOKA3aTeH
pactenui kaprodens copta Jlatona. B cpegHem npuMeHeHrne r'yMUHOBBIX MPENapaToB
MO3BOJIWJIA YBEJIMYUTh KAueCTBEHHbIE M KOJIMYECTBEHHBIC MOKAa3aTelH KapTodes
copra Jlarona Ha 16,3%.

[IpuMeHeHre TYMHHOBBIX MpENapaToB IMO3BOJIMIO YBEIUYHUTH TNPUOABKY
ypoxaiHoctu kaptodenst copra Jlatona Ha 9,9 1/ra wmm 29 %. MakcumanbHas

yposkaitHOCTh KapTodess copta JIaToHa B onibiTe OTMEUEHA B BapHaHTaX ¢ 00paboTKOM
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KIyOHeH rymMaToMm Kajus, KoTopas coctaBuia 45,3 1/ra. OTHOCHUTENBHO BBICOKYIO
TOBapHOCTh ypoxkasi Kaprodens copta JlaToHa, NpUXOAWTCS HA BapUAHTHI C
IPUMEHEHNEM T'YMUHOBBIX [TPENAapaToOB, KOTOpbIe o0ecneuniu nprubdasky Ha 7,9 % wnu
8,8%. Haunbonpmuii BEIXOJ TOBapHBIX KiIyOHEW kaptodens coprta JlaTona oTmeueH

ITPH UCIIOJIb30BAHHUM IIPCIIAPATOB I'yMaTa KaJInuA.
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AHHOTauus. Hutpatel — XUMUYECKHE COEAMHEHUS — COJIA a30THOM KUCJIOTHI,
KOTOpbIE€ HEOOXOIUMBI JJIsl MUTAaHUS PACTEHUH, OJJHAKO MX OOJIbIIOE COAEpKaHHE B
noyBax Hapymaer (GyHKUMOHHMPOBAHUE MPHUPOAHBIX SKocucTeM. B pgaHHOU paboTte
ObUIO MPOBENECHO HCCIIEIOBAaHUE COJEp)KaHWsS HUTPATOB B MOYBax OacceliHa peku
Knsasema B mpepenax Bnagumupckoil o0nacTv, a Takke MPEACTaBICH aHAIU3
pE3yNbTaTOB.

KiroueBble ¢JI0Ba: MOYBbI, HUTPAThI, PACTCHUS, YA0OpEHUs

Abstract. Nitrates are chemical compounds — salts of nitric acid, which are
necessary for plant nutrition, but their high content in soils disrupts the functioning of

natural ecosystems. In this work, a study of the nitrate content in the soils of the
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Klyazma River basin within the Vladimir region was conducted, and an analysis of the
results was presented.

Keywords: soils, nitrates, plants, fertilizers

Hutpatel — comu a30THOW KHUCIOTHI. JIJIsi pacTeHUM HUTPATHI SABIAIOTCS
HMCTOYHUKOM ITUTaHUsI. A30T HEOOXOUM JIJI CUHTEe3a OeIKOBBIX MOJieKyJ. OJIHAKO Y
HUX €CTh CBOMCTBO — HAKAIUIMBATHCS B KYJbTYpax MPHU MOBBIIICHHOM COJIEPKAHUU B
MIOYBE a30THBIX yJI0OPEHUHN U TP BHITIAJICHUHA KUCTOTHBIX JTOXKICH.

[Ipn ucCnonb30BaHMU MOYB B CEJIBCKOM XO3MCTBE, MPU BBEIACHUU HUX B
ceBOO0OOPOTHI, 3aMaChl OPraHUYECKOr0 a30Ta UCTOIIAIOTCS 0€3 BHECEHHS yI00PEHHUIA.
IToaTOMy, Ba)XHO B IIOCTAarpoOr€HHBIX IOYBAaX BBIABUTH MOKA3aTENIM COJACP KaHUS
HUTPATOB B MOYBE U NPUHATH HEOOXOIUMbBIE MEPHI.

[To meToauKe, KOTOpas Obla MpeacTaBICHA BhIIIE, ObUIHM MPOBEICHBI aHATN3bI
Y TIOJTy4YeHBI Pe3YJIbTaThl, IPEACTaBICHHbIE B Ta0auIe 1.

Tabnuua 1 — UcxonHble JaHHBIE COIEPKAHUS HUTPATOB

Ne o6pasna Conepxanne B mouse NO3z~
1 448,5
2 438,9
3 406,5
4 447.6
5 416,0
6 3573
7 449,1
8 445,1
9 451,5
10 441,8
11 450,0
12 439,5
13 4280
14 4422
15 354,1
16 445,1
17 4414
18 452,1

= =107 * 103 * 155,

ITo popmymne 1: C (MF) _ 10 *622*01000*50

KI'

rae C(Mr/kr)—coaepsxanue B mouse NOs~
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bbulo paccunTaHO COAep)KaHUE HUTPATOB B TOYBE B MI/KI U IOJIyYEHBI

CIeAYIONINE Pe3ynbTaThl (Tabnuia 2):

Tabnuma 2 — [lonydeHHbIe AaHHBIE B MEpecUYETe B MACCOBYIO JIOJIO a30Ta

HUTPATOB B MOYBE, MJIH (MI Ha | KT TOYBHI)

No ob6pasma Conepxanne B mouBe NO3~ (Mr/kr)
1 5,374
2 9,78
3 67,66
4 6,17
5 24,57
6 2139
7 5,63
8 6,17
9 6,17
10 7,77
11 5,38

Tabmuna 2 — [lonydeHHbIE JTaHHBIE B MEpecyéTe B MACCOBYIO JIONIO a30Ta

HUTPATOB B MOYBE, MJIH (MT Ha | KT [TOYBBHI)

Ne o6pasna Cogepxanue B mouse NO3 ™ (Mr/kr)
12 7,77
13 12,31
14 0,65
15 224,04
16 6,17
17 7,42
18 5,02

Ha pucynke 1 npezacrasien rpaduk cojep:kaHuss HUTPATOB B TTOYBAX.
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Pucynok 1 — Onpenenenue conep:kaHusi HUTPATOB B IIOYBaX

WTak, ucxomss W3 OMBITOB, MOKHO BBISIBHTH clieayromee. CaMoe BBICOKOE
3HAUYCHHUE COJIEPKaHUSI HUTPATOB MOJydusoch y obOpasua Nel0 — nepHOBO—
CPEIHETIO30JIMCTasl MecuaHas MmoyBa, oToOpaHHass B KamemikoBCKOM paiioHe, iI.
Csepanosa, 30 cM.

Tak kak mouBa SBJISETCS MOCTArPOTCHHON, BEPOSITHEE BCETO ATO CBSI3aHO C
Mepe03UpOBKON y00pEeHUH, a Tak’Ke BO3MOXKHO B CEBOOOOPOTaxX OBUIM KYJIBTYpHI,
HaKaruiMBaronye a3or. TakkKe OJHON U3 MPUYMH MOXKET ObITh OTCYTCTBHE B TIOYBE
MHUKpPOAIJIEMEHTOB, TaK KakK JUIsi HOPMAaJIbHOM JKU3HEACSATENBHOCTH PACTEHUH,
HEOOXOIMM TTOJTHBIA KOMITJIEKC BEIIeCTB. Takke BIUSHUAE OKA3bIBACT TEMITCPATYPHBIH
PEXKHUM U OCBEIICHHOCTb.

Camblie HM3KHE TIOKa3aTenu HaOmonarTces y oopasnoB Ned u Nel6. Obpazerr
No4 — anmroBuanbHas nepHoBasi, oroOpanHas B ¢.Kunekmia, 30 cm. A oGpazer; Nel6 —
JE€pPHOBO—CPEIHENOI30IHMCTas CynecyaHas, oToopanHas B YmxkoBo (Jecoropee 2),
CraBpoBO. DTO TOBOPUT O TOM, YTO PACTEHUSI B HEAOCTATOYHOM KOJIMYECTBE

IMOJIy49arOT a30THOC ITUTAHHC.
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AnHoTanusi. B cratbe mpoaHaaTu3upoBaHbl OPTraHOJICTITHYSCKHE TTOKA3aTEIIH U
XUMHUYECKUN COCTaB KaueCTBA BOJIBI JJIs1 XJICOOMEKAPHOU MPOMBIIIIICHHOCTH.

KiaroueBbie ciioBa: xjeOorekapHas MPOMBIILICHHOCTh; KadyeCTBO BOJIBI;
MATHEBAs BOJIA

Abstract. The article analyzes the organoleptic parameters and chemical
composition of water quality for the bakery industry

Keywords: bakery industry; water quality; drinking water

DKOJOTUYECKH YUCTast BOJA JJIS UIIEBOM MPOMBIIIICHHOCTH UMEET OOJIBIITYIO
3HAYMMOCTH B ITpOLIECCax M3TOTOBJIEHUS M3AENUU. brarogapss HOBbBIM TEXHOJIOTHSAM B
MPOU3BOJACTBEHHOM MPOLIECCE M3TOTOBIEHUS XJIEOOMEKAPHBIX U3JEIUI UCIOJIb3YIOT
a0CONIOTHO YHCTYIO BOJly, TMOCTymarollyr0 Ha mnpeanpustue. OHa HODKHA

COOTBETCTBOBaTh HOpMaTuBaM u TpedoBanus o ['OCTy.
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B macrosmuii nmepruoa akTyajabHOUW MPOOJIEMO SBISIETCS KAYECTBO MUTHEBOU
BOJIbI, €€ YMCTOTAa M MCIIOJb30BAHUE B MUILEBBIX MPOU3BOJICTBAX. BOIOMOATOTOBKA
OUEHb BaXHA MJis XJIEOOMEKAPHOTO MPEeANpUATUS, HEOO0XOoauMa JUIsl TOJyYeHUS
YUCTOM BOJBI, HCHOJIB3yEMOM B PELENTYpPE, NMOCKOJIbKY K BOJE INPUMEHSIEMON B
IPOU3BOJICTBEHHOM TIpoliecce, 0003HaYeHbl Oosiee BHICOKHE TpPeOOBaHMS, YeM IS
TEXHUYECKUX HYXK]I.

OT KadecTBa BOJIbI U APYTOTO CHIPhS 3aBUCUT SKOJIOTUYHOCTh U 0€30MacHOCTh
TOTOBOT'O U3JIEIIHS.

Bo Bpemsi mporiecca mpUroTOBICHHS TECTA, BOAA UIPAET OCHOBHYIO POJIb,
MOCKOJIBKY OT €€ MacCOBOM [I0JM, aKTUBHOCTH, XMMHUYECKOTO COCTAaBa, COCTOSTHUS
3aBUCUT UHTEHCUBHOCTD PA3JIUYHBIX MPOIIECCOB, TAKUX KaK OMOXUMUYECKHE, (PU3UKO-
XUMUYECKUE, MHUKPOOUOJOTUUECKUE W  KOJUJIOMAHBIE, a TaKXe€ BIAXKHOCTb
XJIeOOTIEKapHBIX MOy (HaObpUKaTOB U UX KOHCUCTEHIIMS, M TOTOBBIX U3JIETIUH, TUIIIEBOM
cocraB. Bosa sBisieTcs OMHUM U3 OCHOBHBIX MHIPEAUECHTOB TECTA.

CooTHOIIIEHUE BOJIBI U MYKH OKAa3bIBAET CYIIECTBEHHOE BIIMSIHUE HA OCHOBHBIE
CBOMCTBa TecTa (BSI3KOCTb, MJIACTHYHOCTh, PACTSIXKUMOCTh, YIPYTrOCTh U T. 1I.) U, B
KOHEYHOM UTOT€, Ha KauecTBO xjeba. Mcnonap3yemas B XJ1€00MeKapHOM MPOU3BOICTBE
BOJIa, JOJDKHA YIOBIECTBOPATH TpeOoBanusiM, mpomnucanHbiM B [OCT P 51232-98
"Boma mutheBas. OOmue TpeOOBaHMS K OpraHM3allid M KOHTPOJIIO KadecTBa" H
oTBe4aTh caHuTapHbIM npasuiiaMm U HopMmam (CanlluH 2.1.4.1074-01 "IIutbeBas Boa.
['uruennueckrie TpeOOBAHMS K KAYECTBY BOJIbI IIEHTPAITM30BAHHBIX CUCTEM MU THEBOTO
BojocHaOxeHus. KonTposbs kauecTra").

B cooTBeTCTBUM € 3TUMHM JOKYMEHTAMHU BOJA MO CBOMM CBOMCTBAM JOJIKHA
ObITh OecCIBETHOM, OE3BKYCHOM, MpO3pavyHOM, TakKe OHa JOJDKHA ObITh 0e3
MOCTOPOHHMX 3aMaxoB.

B oTtnmuuu oT OOBIYHOM MHUTHEBOM BOJIBI, MPOWU3BOIACTBEHHAs BOJA JOJDKHA
OBITb COBEPIIIEHHO YWCTOM OT pa3IMYHBIX 3arpsi3HEHUN WCKYCCTBEHHOTO WIIH
€CTEeCTBEHHOTO MTPOUCXOKIEHUSI, U 00JIE3HETBOPHBIX MATOTCHHBIE MUKPOOPTaHU3MOB.

B mHacTosimmii MOMEHT aKTyalbHOW SBISIETCS TeMa oOOpabOTKH BObI

cHenuaIbHbIMU METOJAMHU, O3BOJISIOIMMU 3(P(HEKTUBHO OYUILAThH, 00€33apa’KuBaTh
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BOJly U M3MEHSTH €€ CBOMCTBAa TakKMM 00pa3oMm, 4yToObl oOpaboTaHHAs BOJa MOTJIA
OKa3bIBaTh yJydlIalolee BO3ICHCTBHE HA CBOHCTBA MONTYy(HaOpUKATOB M KAYECTBO
TOTOBBIX XJICOOOYJIOUHBIX W3JCIHHA, TMO3BOJISIIa M3MECHATh M KOPPEKTHUPOBATH XOJI
TEXHOJIOTUIECKOTO TpoIiecca.

K npousBoiacTBy XJeOOOYJIIOUHBIX W3ACIMA TPEIBSBIAIOTCS HanboJee
BBICOKHE TPCOOBAHHUS:

. Bona mwmTheBOro  Ha3HadeHWs ~JODKHA OBITh  Oe3omacHa B
SMHUIEMHYCCKOM M PaJMallMOHHOM OTHOIICHUH, O€3BPEIHA 10 CBOEMY XUMUYECKOMY
COCTaBY, a TaK)Ke JIOJDKHA UMETh 0J1arompusATHBIC OPraHOJCIITHISCKAE CBOMCTBA.

« KadecTBO mUTHEBOW BOJBI JODKHO COOTBETCTBOBATh T'MTHEHHUYCCKHM
HOpMaTHBaM Tepe]l €€ MOCTYIUICHHEM B paclpeeIUTEIbHYIO CETh, a TAK)XKE B TOUKAX
BOJ103a00pa HaApYy>KHOW U BHYTPEHHEN BOJOMPOBOIHON CETH.

. be3omacHOCTh THUTHEBOW BOIBI B  JMHIEMHUYECKOM  OTHOIICHUH
OTIPE/EISACTCS €€ COOTBETCTBUEM HOpPMAaTHBAM [0 MHKPOOHOJOTHYECKUM H

MMapasuTOJIOIrMYCCKHUM ITOKA3aTCIIsAM, IIPCACTABJICHHBIM B Ta6J'II/ILIC 1.

Tabauya 1. - I'veuenuueckue mpebo68aHus u HOPMAMUBbL KAYECMBA NUMbEBOU 800bI

IMoka3aresu EnuHuubl u3mepeHus HopmaTussbl

TepMoTonepaHTHbIE Yucno 6akrepuit B 100 mu OrtcyTcTBUE
KoropMHbIe OaKTepun

O6mue konnpopMHbIE OAKTEPUU UYucno 6akrepuii B 100 mu OtcyTcTBUE

O61iee MUKpOOHOE YHCITO Yucno 06pa3yronmx KOJIOHUN He 6onee 50

OaxTepuii B 1 mu
Konudaru Yucno 0asmKo00pa3yommx OtcyrcTBHE
equnuil (bOE) B 100 mn
CriopsI cyIbOUTPETYITUPYIOIINX Yucno criop B 20 mi OtcyrcTBUE
KIIOCTPUAMNI
Iuctel naMOmmit Yucno muer B 50 11 Ot1cyTCcTBUE

Hawmu Oputa mpoananu3upoBaHa Boja JJis XJIeOOMeKapHOTO MPOU3BOJICTBA.

PesynwsTaTel nokazanu, uro pH=7,65 (B mpenenax 6,0-9,0); Obmas kecTKOCTh
5,0 mrakB/a (B ipeaenax 7,0-10,00) TOCT 31954 n.4; ll{enounocTts 5,2 Mr 3KkB/1 ( HE
Hopmupyetcs) 'OCT 31957; O6mee xene3o 0,1 mr/n (ve 6onee 0,3) TOCT 4011.
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Opranonentrueckue mokazarenu: 3amnax 0 6amios (He 6onee 2) ['oct 57164;
MytrocTh 0,2 EM® (He 6oee 2,6) ['oct 57164; IIpuskyc 0 6amios (He 6osee 2) 'ocT
57164; Lgetnocts 6,0 rpas. (ne 6osee 20) TOCT 31868.

20
20
15
10 +
6
> 126 7 5
0
MyTHOCTb LleBeTHOCTb, 3anax Mpuekyc
rpagayc
O Hopmatuesl, MNAK O Pe3ynbTaThl UCCAEO0BaHUIA

Puc. 1. Pe3ynbTaThl ucciienoBaHus BOJbI

Bce AHAJIM3UPYCEMBIC HAMH XaPAKTCPUCTHUKH Ka4CCTBA BOJALI JJIsI ITIPOU3BOACTBA

XJ1Ie000YIOUHBIX U3/IENTUH, COOTBETCTBYIOT HOPME WJIM HUKE JOITYCTUMBIX 3HAUCHHM.

Cnucok ureparypbl

1. Bacunbuenko O.B. I'maposkonorusi: 0COOGHHOCTH OIIGHKM KauecTBa BOJ //
Nuxenepnas skomorus. -2003. -Ne3 - C.2-25.

2. Bumnskos .. BomooxpaHHbIE MEPONPHUATHSA: SKOJOTO-3KOHOMHYECKOE
o6ocHoBanue DKull: Jkonorus u npomeiuieHHOCTh Poccun. -2001. -N5 - C.40-42.
3. Bogonone3oBanne u ouMcTKa MNpoMcTokoB // IlpunokeHne K KypH.
«be3onacHocTh xu3HeAessTeNbHOCTI» -2003. -Ne9.

4. INompn6epr B.M., I'azna C. I'maporeosorndyeckie OCHOBBI OXPaHbI MTOA3EMHBIX
BOJ OT 3arpsizHeHusi. M.: Henpa, 1984. 263 c.

3. [MamkeBna M. A. IluTheBas Boma w3 moa3eMHBIX ucTOouHUKOB // DKull:
Oxonorus u npomeinuieHHoCcTh Poccun. -2001. - N12. -C.17-19.

6. ParumoB A.O., Ma3upoB M.A. ®PUTOTOKCHUYHOCTh B CHCTEME 3arps3HECHHS
arporeHHbIX MOYB MPUOPUTETHBIMU 3arpsI3HUTENSAMU // ArpapHasi HayKa - CEJIbCKOMY

219



xo3siicTBy. COopHuK MarepuanoB XIV MexmyHapoaHOW HayYHO-TIPaAKTUYECKAs
koHpepeniuu. B 2-x kaurax. 2019. C. 392-394.

7. ParumoB A.O., llentepoBa E.M., PeoxkoB UK., IIpoxopoB .C. OcHoBHOI
AJIEMEHTBIA COCTaB IUIOJIOPOAUSt TOYBBI // ATpPONPOMBIIUICHHBI KOMILIEKC:
cocTosiHMe, TpoOsieMbl, nepenekTuBbl. X1 MexayHapoaHas Hay4dHO-TPaKTHYeCKast
KoH(pepenuus. - 215. - C. 126-128.

8. Ymanosckuii U.B., Jmutpeckas W.U., bemonyxos C.JI., Ma3upor M.A.
[IpumeHenue 3amUTHO-cTUMYNHpytomero kommuiekca "['OK" npu Bo3nensiBaHuM
npHa // 3emnenenune. 2016. Ne 1. C. 29-31

V]IK 631.4

MNPOU3BOJCTBO MUHEPAJBHBIX YIOBPEHUI U DKOJIOI'US TOYB
IllenTepoB A.A.
Maeucmpanm

@I'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

PRODUCTION OF MINERAL FERTILIZERS AND SOIL ECOLOGY
Shenterov A.A.
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AHHOTauMsl. Bompocel OxpaHbl OKpYXarolleW Ccpelbl B COBPEMEHHOM,
[IUBUJIM30BAaHHOM OOIIIECTBE, K COKAJICHHUIO, HE BCETJa COOIIOIAIOTCS, B CBSI3U C YEM,
BO BCEM MHUpPE HAKONMWIUCh MUJUIMOHBI TEKTAPOB HAPYIICHHBIX 3E€MENb U Kak
CJICJICTBUE MBI MOJTy4aeM MACCOBYIO DPO3HIO 3€METb, 3arpsi3HEHUE TIOYBBI OTXOIaMU U
T.J.

KitoueBble cjioBa: MUHEpallbHbIE YA00OpEHUs, SpO3usi, HAPYIICHHBIE 3eMIIH,
HKOJIOTHYECKOE COCTOSIHUE TIOYB.

Abstract. Unfortunately, environmental protection issues in a modern, civilized

society are not always respected, which is why millions of hectares of disturbed land
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have accumulated all over the world and as a result we get massive land erosion, soil
pollution with waste, etc.
Keywords: mineral fertilizers, erosion, disturbed lands, ecological condition of

soils.

OaHuM K3 MOIIHBIX HApacTaIOMUX (PAKTOPOB COBEPILIEHCTBOBAHUS OTPACIU
CEJIBLCKOT0 XO3SICTBa CIIy)KaT MUHEpalibHble ynoOpeHus. K coxanenuto, 0e3 ux
OPUMEHEHUS, TPUPOCT YPOKANHOCTH CEIIbCKOXO3IMCTBEHHBIX KYJIBTYp Oyaer
3HAYUTEIIBHO HUXKE.

OpnHako HEOOXOIUMO YUUTHIBATH TOT (PAKT, YTO MPUMEHEHHUE MTOJ00HOTO BUA
yIOOpEeHH! CIOCOOHBI J1aBaTh MAaKCUMAJIbHBIH AS((PEKT HCKIIOUUTETBFHO TIPH
COOJIFOICHUY ONPEACIICHHBIX HOPM U 7103, TPUEMOB U CIIOCOOOB UX BHECCHUSI.

MupoBOoil ¥ OTEUECTBEHHBIM OIBIT PAa3BUTHS CEJIBCKOTO  XO35MCTBA
CBUJICTEIBCTBYET O TOM, YTO HAy4YHO OOOCHOBAHHOE NPUMEHEHHE YAOOpeHH —
OCHOBHOM NyTh YBEIWYEHUU YpPOKAMHOCTHM M BaJOBBIX COOPOB BO3JIEJIBIBAEMBIX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp, CO3/laHWE TMPOYHOM KOPMOBOW 0a3bl Jis
KABOTHOBOJICTBA, COXPAHEHUS, BOCIPOM3BOACTBA M TMOBBIIMICHUS [MOYBEHHOIO
TLTIOAOPOIUSL.

B cennsckom xo3siictBe Bragumupckoii obmactu B 1970-1990 rogax mmupoko
MPUMEHSUTUCh MUHEpaJbHbIE YIOOpEHHMS U XMUMHUYECKHE MEIMOPaHThI, Ojarojaps
yeMmy B 3€MJICJICIIMH CIIOKUJICS TIOJIOKUTENBHBIN 0ajJaHC MUTATEIbHBIX BEUIECTB, UYTO
CIIOCOOCTBOBAJIO TMOBBIIICHUIO YPOXKAUHOCTH CEIBCKOXO3SMCTBEHHBIX KYJIbTYp H
YIYYIICHUIO THIOA0POINS TTOYB.

[TouBeHHBIE UCCIEAOBAHUS TOKA3BIBAIOT, YTO B nociieanue 20 JIeT yXyAaeTcs
COCTOSIHUE TIOYB CEIbX03yroauit 00sact. C KaXKIbIM T'OJIOM CHUXKAETCSI UX Ka4eCTBO,
YTO BBI3BAHO MOTEPSIMU T'yMYyCa U MUTATEIIbHBIX BELIECTB, MOJIKUCICHUEM OYBEHHOU
Cpelbl, AHTPOINOIEHHBIM 3arpsi3HEHUEM. OJTH W JAPYrue MPU3HAKU Jerpajaluu
YCYTYONSIIOTCS ¢ KaXJbIM TOJOM M TPHUBOIAT K MaJCHUIO YPOBHS TTOYBEHHOIO

IO IOPOIUSL.
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B cocTosiHun mouBeHHOTO mIogopoansa HaMCTUJIACh TCHACHIHA YXYAUICHUA
OCHOBHBIX aI' POXUMHUYCCKUX HOKaBaTeJIeﬁ, 0COOEHHO 110 KUCJIIOTHOCTH B COACPIKAHHIO
ITOABHIKHBIX q)OpM KaJInA, 1 110 ACPHOBO-IIOA30JIUCTBIM U 110 CCPBLIM JICCHBIM ITOYBAM.

HeratuBHble U3MEHEHUS B COCTOSHUH MOYBECHHOIO 10 a0poaus NpoOUuCXoaAT
HN3-3a PC3KOIro CHUKCHUA 00BEMOB IMPUMCHCHUA y,ZIO6p€HPIﬁ H XHUMHYCCKHX

MCJIMOPAHTOB.
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V]IK 631.4

N3YYEHUE ®AKTOPOB BJIUAHUA CBEPXMAJIBIX 103
AHTUBUOTHUKOB HA CTPYKTYPY IOYBEHHOI'O
MHUKPOBHUOILEHO3A
IllenTepoB A.A.

Maeucmpanm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmoaemosvix, Poccus, 2. Braoumup

STUDY OF THE FACTORS OF INFLUENCE OF ULTRA-LOW DOSES
ANTIBIOTICS ON THE STRUCTURE OF THE SOIL MICROBIOCENOSIS
Shenterov A.A.

Undergraduate student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AnHoTanus. BceMupHas opranuzanus 3[paBOOXpaHEHUs B KAUECTBE II1aBHOM
MpOOJIEMBbl COBPEMEHHON MEAWIIMHBI CTAaBUT PE3UCTCHTHOCTh K aAHTHOMOTHKAM.
OrpoMHOE KOJIMYECTBO JIOJEH BO BCEM MHUPE KKIbIN T/ 3apakaeTCsl YCTOMIHBBIMU
K aHTUOMOTHKAM MATOTEHHBIMH BHpyCaMu M OakTepusiMd. BriocienctBuu OT 3TOro
yMupaer MHOro OonbHbIX. HO Beap mpoOiema moJoOHOTO poja, K COXKaJICHUIO,
3aTparuBaeT He TOJILKO 00JIaCTh MEIUIIMHBI, HO M CEIbCKOE X0341icTBO. [Ipu HegaBHUX
MCCJIeIOBaHMIX ObLIO OOHAPYKEHO, 4TO JyuIst mouB Poccru xapakTepHa yCTONYHBOCTD
K aHTHOMOTHKAM, 3TO YK€ CTAJIO OOBIYHBIM SIBJICHHUCM.

KiroueBbie ci0Ba: aHTHOMOTUKHU, PE3UCTEHTHOCTh, MATOTEHHBIE BUPYCHI,
arpOXMMHYECKUE CBOMCTBA MTOYBHI.

Abstract. The World Health Organization places antibiotic resistance as the
main problem of modern medicine. A huge number of people around the world are
infected with antibiotic-resistant pathogenic viruses and bacteria every year.
Subsequently, many patients die from this. But unfortunately, this kind of problem

affects not only the field of medicine, but also agriculture. Recent studies have found
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that antibiotic resistance is characteristic of Russian soils, and this has already become
commonplace
Keywords: antibiotics, resistance, pathogenic viruses, agrochemical properties

of the soil.

CoBpeMeHHOE (pepMepckoe XO3SIMCTBO BEIET K €KETHEBHOMY 00pa30BaAHUIO
OTPOMHOTO KOJIMYECTBA SKCKPEMEHTOB KWBOTHBIX. [Ipu aHanmmze nuTepaTypHBIX
JAHHBIX, HAMU OBLIO MOJIYYEHO CIEAYIOIIee, IPUMEpP - CBUHbSI OCTaBIseT OKoJO 1,5
TOHH CBEXEro HaBo3a. B 1emoM, oT ckoTa B TOJl 00pa3yeTcs OKOJIO 7,5 MUJUIMOHOB
TOHH HaBO3a, a OT NTHI] - OKOJIO 5 MUJUIMOHOB TOHH.

Campblif OCHOBHOM MeTO]1 M30aBJIEHUsI OT OTXOA0B ¢ (epM - ITO pa3MelIeHUE
X B IOYBE, OJIHAKO HEOOXOJUMOCTh 00s3aTeIbHON O0OpabOTKU OTXOJIOB HUIJIE HE
MponucaHa u He mnposepsiercs. [IpsMoe BHeceHHE B MOYBY JAHHBIX OTXOJOB JAE€T
dbepmepam BO3MOKHOCTh SKOHOMUTb.

B kauectBe 00pasioB, HaMHU ObLIM B3SITHI MOYBBI, KOTOPHIE HE 3arpsi3HEHBI
AHTUOMOTHUKAMHU, TIPU aHAJIN3€ KOTOPBIX, Mbl U3MEPUIIM arPOXUMUYECKHUE TTapaMETPhI
(conmeprkaHue a30Ta U paCTBOPUMOTO YTIIEpoaa).

Bcero ananu3 npoBouics Ha 3 (Tpex) MOUYBEHHBIX 00pa3Iiax, I1e CoJAep:KaHue
OpPraHUYeCcKOTO YIJIepoJa COCTaBWIJIO: B MepBoil Touke otoopa 1,19%, Bo BTOpOI
1,17%, B Tpetnent 1,26%.

KonudecTBo o61miero a3ora B iepBoit Touke oréopa coctaBuiio 1351 mr/kr, Bo
BTOpOU Touke Ob110 1309 mr/kr, B TpeThelt Touke - 1391 mr/kr.

Cpennuii mokaszarellb OPraHUYecKoro yriepoma cocrtaBuwil — 1,2%, 4To
SBJISIETCS] HIDKE CPEHETO0, TToKazaTelb a30Ta - 1350 MI/KT., UTO Takke SIBISETCS HUKE
CpEIIHETO.

B uenom, mo wu3y4aeMbIM arpoXMMUYECKUM MapamMeTpaM HCCIeayeMble
MMOYBEHHBIE 00PA3Ihl COOTBETCTBOBAIH JIAHHBIM, MPEICTABIICHHBIM B JINTEPATYpE.

B cBoeii paboTe Mbl OLICHHBAIU BJIMSHUE aHTUOMOTHKA HA arpOXHMHUYECKHE

CBOMCTBa IOYBHI. B KauecTBe aHTHOMOTHKA HCIIOJIL30BAIM NMEHUIMIINH, KOTOPBIN
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IITUPOKO MPUMEHSETCS BO BCEM MHUpPE W SBJISETCS OJHUM U3 HanbOoJee JNOCTYIMHBIX U
3¢ (HeKTUBHBIX PENapaTOB.

HccnenoBanu ciienyromue KOHIICHTpauy aHTuonotrka B mouse: 50,150 u 300
Mr/kr. CorjacHO TOJy4YeHHBIM pe3yjIbTaTaM HUCCIeayeMasl MTOYBa OTHOCHIIACH K THITY
JIEPHOBO-TIO/I30JIUCTAs, TI0 arpPOXMMHUYECKUM IapaMeTpaM (pacTBOPUMBIA YIJIEpoJ U

O6IHI/H>'I aSOT) COOTBCTCTBOBAJIA IAHHBIM, IIPCACTABJICHHBIM B JIMTCPATYPC.
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THE USE OF MULTIFUNCTIONAL FERTILIZERS
Shenterov A.A.
Undergraduate student
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AHHOTAauMs. B COBpPEMEHHBIX  YCIOBHUSX  CEJIBCKOXO3SWCTBEHHOTO
MPOU3BOJICTBA 0COO0 OCTPO CTOUT BOMPOC 0 Hanbosee 3HPEeKTUBHOM, SKOHOMUUECKHU
BBITOJHOM M pecypcocOeperaromeM MNpPUMEHEHUH JIOCTATOYHO OrPaHUYEHHbIX
KOJIMYECTB OPraHWYECKUX M MUHEpAIbHbIX ynoOpeHuil. B o0o3zpumom Oynyiiem
OPUMEHECHUI0  YyIOOpeHW O  WHTCHCH(PHUKAIUU  CEIbCKOXO3SHCTBEHHOTO
MPOU3BOJICTBA AJIbTEPHATUBBI HET. OHAKO YIOOpEHUsS IOJKHBI MPUMEHATHCS B
COOTBETCTBUH C COCTAaBOM M CBOMCTBaMH MOYB. TOJBKO TOTAa UX MPUMEHEHHE OyaeT
3 PEKTUBHBIM.

KuiroueBble ¢JjI0Ba: CENbCKOXO3AMCTBEHHOE ITPOM3BOJACTBO, OPraHUYECKHE
yA00peHus, MUHEPAJIbHBIE YI0OpEHUs, MONU(PYHKINOHAIbHBIE YI00pEHHUS.
Abstract. In modern conditions of agricultural production, the issue of the most

effective, economically profitable and resource-saving use of sufficiently limited
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amounts of organic and mineral fertilizers is particularly acute. In the foreseeable
future, there is no alternative to the use of fertilizers to intensify agricultural
production. However, fertilizers should be applied in accordance with the composition
and properties of the soil. Only then will their application be effective.

Keywords: agricultural production, organic fertilizers, mineral fertilizers,

multifunctional fertilizers.

OTtaenbHbBIE BEIIECTBA, CIOCOOHBIE OKA3bIBATh IIMPOKUIA CIIEKTP NEUCTBUS HE
TOJIPKO HAa PAcCTEHUs, HO W HA TOYBBl — HOCUT HAa3BaHHWE MOIU(PYHKIIMOHATHHBIX
ya0OpeHuil.

HNHTepecHBIM MOMEHTOM MPUMEHEHHS MOJ00HOTO pojia yIOOPEHUM, CITYKUT
TOT (akT, 4YTO JECUCTBHE TaKOro YIOOPEHHS MOXET KakK 3aJep)KUBaTh, TaKk U
MPOJIJIEBATh JCHCTBUE yIOOPEHMS, B CBS3H C YeM, YIYUIIAETCsl CTPYKTYpa MOYBBHI.

AHaIN3 JUTEPAaTypPHBIX HCTOYHHKOB TOBOPUT O TOM, YTO IPUMEHEHUE
oMU YHKIITMOHATBHBIX YAOOPEHUM C aMUHOKHUCIOTAMH HOCHUT JIOBOJBHO YacThIN
Xapakrep.

N3BectHO, utO Tepputopus Biamgumupckoil 007acTH, B YacCTHOCTH,
Brnagumupckoro Ormonbsi, CIaBUTCS MPOU3BOJCTBOM 3E€PHOBBIX U 3€pHOO0OOBBIX
KYJBbTYpP, 0COOCHHO TIO TPEM MYHHUIIUIIATBHBIM paiioHam Cobunckomy, Cy3nanbcKoMy
n IOpeeB-IloneckoMy. B Ononbse pa3BuTa 3€pHOBasi OTpacib, MOCTABISIONIAs B
obnactHOM ¢onx 70-75% BaIoBBIX COOPOB 3€pHA, KOTOPHIE OTIMYAIOTCS BBICOKOM
OT3bIBUMBOCTHIO HA MUKPOYI00PEHUSI.

Ha cerognsimHuii  JeHb coJepKaHME B TMOYBAX JOCTYNHBIX (opm
MHUKPOAJIEMEHTOB, MOXHO OIEHUTh, KaK «OYEHBb OCTHOEY.

3a nepuog ¢ 01 suBaps no 01 urons 2023r. cenpX03TOBapONPOU3BOAUTEISIMU
obnactu nmpuodbpereno 10,6 ThIC. TOHH MHUHEPAJIbHBIX yIOOpEHUii B 1. B., 4TO Ha 1,6
TBIC. TOHH JI. B. 00JIbIIIe YPOBHS Npouuioro roja. C yueToM 0CTaTKOB 00€CIEYeHHOCTh
coctasisieT 11,0 Teic. ToHH (106% OT moTpedHOCTH).

B accoptumenTte nmproOpeTeHHBIX YA00peHH peobaaaaroT a30THbIe — 64%,

nosst pocopubix — 10%, xamuitabix — 25%. [lo coctostHuto Ha 01 wurons T.T.
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X03stiicTBaMu 00siacTé B (DU3MUECKOM Bece MPHOOPETEeHO aMMHMAYyHOW CEemuTphl 12
823,4 toun (49,1%), xapobamuaa 2 889,3 toun (11,1%), cynedara ammonus 951,4
ToHHBI (3,6%), a30docku 2 210,3 TonH (8,5%), kanus xmopucroro 905,7 Tous (3,5%),
kanmmara 1 714,0 tonn (6,6%) u 4 592,5 toun (17,6%) apyrux BUIOB MUHEPAIbHBIX
yI00pEHUH.

Haubospiee KoIM4ecTBO MUHEPATBHBIX YI00OPEHHH 3aKyIIICHO X03SHCTBAMU
KOpbeB-Ilonbckoro paitona (23% ot obmactHOoTO 00BEMA), MenernkoBckoro - 15%,

Co6unckoro u Cy3nansckoro — mo 15%.
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V]IK 631.4

NMPUMEHEHUE MOBWJIBHBIX ITPUJIOKEHUHT IO MOHUTOPUHT'Y
CEJIbCKOXO3SMCTBEHHBIX ITOJIEN
IllenTepoB A.A.
Maeucmpanm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

APPLICATION OF MOBILE APPLICATIONS FOR MONITORING
AGRICULTURAL FIELDS
Shenterov A.A.
Undergraduate student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHOTanusi. B yclOBUSIX COBpEMEHHOrO pa3BUTHS CEIbCKOTO XO3AHCTBA,
Helb3s 3a0biBaTh O NH(POBBIX CEpPBUCAX, KOTOPBIE CIIOCOOHBI MOJHOCTHIO
aBTOMATUYECKU (POPMUPOBATH HAOOPHI HHPOPMAIUH NT0JIE3HbIE IPY UHBEHTapU3alUU
yroJui, BBOJIE 3€MEJIb B CEIbCKOXO03HUCTBEHHBI 000POT, OLIEHKE 3€Mellb, IPUHATHH
pelIeHnid O KpeAUTOBAaHWHU, CYOCHAMPOBAHWM, CTPAXOBAHMM W MOHHMTOPUHIE
3aJIOTOBBIX CEJIbX03aKTHUBOB 3€MJIM, KOTOPBIE PETYJIAPHO 00pabaThIBAlOTCS U UMEIOT
P XapaKTEepHBIX BU3YAIbHBIX U CIEKTPAIbHBIX Tpu3HaKoB. C TOMOIIBIO
NPUMEHEHUS Pa3TUYHBIX MOOWIBHBIX TPUIOKEHH, TaKOe pEeIIeHHe IOMOraeT
HaXOAUTb M COIOCTaBIISATh, IOKa3bIBas TaKUM O00pa3oM, Kakue 3eMJIM M Kak
HCTIONB3YIOTCSI.

KiroueBble ci10Ba: MOOMIBHOE MPWIOKEHHE, ITUGPOBU3ALINASL, MOHUTOPHHT,
OIICHKA 3EMellb.

Abstract. In the context of modern agricultural development, we must not
forget about digital services that are able to fully automatically generate sets of
information useful for land inventory, land entry into agricultural circulation, land
valuation, decision-making on lending, subsidizing, insurance and monitoring of

collateral agricultural assets of the Land, which are regularly processed and have a
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number of characteristic visual and spectral features. Through the use of various mobile
applications, such a solution helps to find and compare, thus showing which lands and
how they are used.

Keywords: mobile application, digitalization, monitoring, land assessment.

MOHUTOPUHT TOCEBHBIX ILIOMIAIEH — 00JacTh COBPEMEHHOW arpapHou
MIPOMBITIUICHHOCTHU. J[711 TIOydeHnsT MaKCUMaJIbHOTO ypoKas HEOOXOIMMO BJIAJCTh
uHpopmaleil o0 uX COCTOSHMU. B 3TOM H COCTOST 3aJaydl MOHMTOPHHTA
CEJIbCKOXO3SIMCTBEHHBIX ITOJIEH.

bmaromaps rpaMOTHOMY MOHHUTOPUHTY Y CEIbXO3NPOU3BOJUTEICH €CTh

BO3MOKHOCTB:

. MIPUHUMATh TPAMOTHBIE YIIPaBICHUYECKUE PEILICHNUS;

. HOBBIIIATh KAYECTBO YpoxkKas, 3(p(HEKTUBHOCTh CBOETO (PEPMEPCKOTO XO35ICTBA;
. ONTUMHU3UPOBATH 3aTPATHI.

B 1menoM MOHMTOpPUHI 0O€CIEeYMBAET CTAOMIIBHOE W YCTOMYHMBOE DPa3BUTHE
OTPACIH CEJIbCKOTO XO35MCTBa.

MOHUTOPUHT MOJEd — MpOLEecC IIUTENbHBIM, TpyaoeMkuil. Ha BbIpyuky
dbepmepaM OPUXOIAT COBpEMEHHbIE TeXHOJOrMM. C HMX NOMOUIbI JAMATHOCTHKA
IIOCEBHBIX IUIOLIA/IEH HE TOJBKO YINPOCTWIACh, COKPATHUJIACh 110 BPEMEHH, HO CTajla
0oJiee UHPOPMATUBHON U TOYHOM.

Ceronnst pa3paboTaHO MHOXKECTBO PAa3JIMYHBIX MPWIOKEHUN, HO MBI
MOCTapajiuch 0TOOpaTh HanboJiee y10OHbIE TPUIIOKEHUS, KOTOPBIE TOMOTYT peliaTh
MOCTaBJICHHBIE 3a/1a4U €KETHEBHO.

OnHuM U3 TakuX MOOWIBHBIX MpHIIOKeHUN sBisiercs Cunrenta Poccus.
[Ipunoxenue pazpadoTaHO AJI1 AarpOHOMOB U CEIBXO03MPOU3BOIUTENEH, TPUUEM BCE
JTaHHBIC TIOCTYIHBI B (hopMaTe U OHJIAH, U odIIaiH.

PaccMOTpHUM IUTFOCHI YKa3aHHOTO TPHUIIOKECHMUS:

. NOCTOSIHHO TOIOJHSIEMBbI CIPaBOYHUK BPEIHBIX OOBEKTOB (BpeauTesei u
0oJe3Hel CeMbCKOX03UCTBEHHBIX KYJIBTYP, COPHBIX PACTCHUIA)

. KaTaJor npoayKnuu «CHHT€HTBDY
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. TUOPUIBI TTONEBBIX KYJIbTYpP (MOACOJHEUHUK, KYKYpy3a)

. CEMEHA OBOILHBIX KYJIbTYP 3aKPBITOTO U OTKPBITOTO TPYHTA

. CpencTBa 3alMThl pacTeHU (QYyHTUIUABL, TepOMIUAbl, WHCEKTUIIUIBI,
MPOTPABUTEIU CEMSIH), IECUKAHTHI U arPOXUMUKATHI

. perjiaMeHThl IPUMEHEHUS CPEJICTB 3aIUThl PACTCHH

. no00p TMOPHUIOB MOJCOJIHEYHUKA M KYKYpYy3bl B 3aBUCUMOCTH OT pETrHOHA
BBIPAI[MBAHUS, TEXHOJIOTUU U 1I€JIEBOTO HA3HAUYCHUS

. PEKOMEHJJAllMK [0 BO3JIETBIBAHUIO U OUOIMOTEKa arpoHOMa IO OCHOBHBIM
CEIILCKOXO3SIMCTBEHHBIM KYJIBTYypaM: IMOJCOTHEYHUKY, KYKYpY3€, 3€pHOBBIM, COE€ U
JIPYTUM 3€pHOOOOOBBIM, CaxapHOM CBEKJE, OBOIIHBIM KYJIbTYypaM OTKPBITOTO U

3aKPBITOT'O I'PYHTA, KapTO(bCJIIO, IIJIOJOBBIM, BUHOI'PAdy, HBCTOYHBLIM U JCKOPATHBHBIM

KyJbTypam
. arpOHOMMYECKUH ITPOTHO3 IIOTO/IbI
. ¢yHk1ms «Jl00aBUTH B 3aKIaIKI» TOMOXET BaM CO3/1aTh COOCTBEHHBIN CIIUCOK

MIPOJIYKTOB, IOJE3HBIX CTaTeil, BPEAHBIX OOBEKTOB, a TAKXKE J00AaBUTh HECKOJIBKO
JOKalMi 17151 OBICTPOro JOCTyMHa K MPOTHO3Y MOTOAbl B Pa3HbIX rOpojax, 001acTix
WJIY B OIIPEJETIEHHOM PaloHE.

KoHEYHO e 3TO IPWIOKEHHUE SIBISETCS HE €AMHCTBEHHBIM, HO Ha HAlll B3IJISL
noctaToyHo ynoOHbIM. Co3naHue eauHoW 0as3bl JaHHBIX MO TMOJIAM, HauyWHas C
M(POBOrO KOHTYpa M BKIIIOYAsl BCIO UX MCTOPHUIO (UTO POCIO, YTO PaCTET, KOTJa
nocesid, Korja yoOpaiaw, C Kakod ypOKaHOCTbIO, KaKHe arpoXMMHUYECKHE
XapaKTEPUCTUKU ObUIN U T. J1.) 1a€T X034iCTBY BO3MOKHOCTb IPUHSTHS 00JIe€ BEPHBIX
pELIeHMI! 110 MOBOY TOr0, Kakue KyJIbTYpPhl U T€ CaXKaTh, KAKUE ONEepalud U KOrja

BBIITIOJIHATD.

Cnucok Jqureparypbl
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V]IK 631.4

BJIMSIHUE CUCTEM YJIOBPEHUH HA YPOXXKAHHOCTH
U KAYECTBO STYMEHS HA JEPHOBO-IIO/I30JIMCTON U CEPOM
JECHOMH ITOYBE
IllenTepoB A.A.
Maeucmpanm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmoaemosvix, Poccus, 2. Braoumup

THE EFFECT OF FERTILIZER SYSTEMS ON THE YIELD
AND QUALITY OF BARLEY ON SOD-PODZOLIC
AND GRAY FOREST SOIL
Shenterov A.A.
Undergraduate student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHOTALMS. K OTPOMHOMY COXKAJICHUIO, YPOKaWHOCTb
CEIBLCKOXO3SIMCTBEHHBIX KYJIBTYp OOJIBIIMHCTBA PETUOHOB, IJI¢ OCHOBHBIMU IMOYBAMU
SBJISIFOTCSL IEPHOBO-TIO30JIUCTHIC, 0€3 MPUMEHEHUS! OPTaHUYECKUX M MUHEPATbHBIX
yaoOpeHuil ocrtaetrcs KpaliHe Hu3KoW. Brnaaumupckas oOnacTe He sBISETCA
HCKJIIOUeHUEM. B CBsA3U ¢ ueM, OHOM M3 BAXKHEUIINX 3a/1a4, BbIIBUHYTOW Ha NIEPBBIN
IJIaH B HOBOM MOJIUTUYECKON 0OCTaHOBKE, B YCIOBUSIX CAHKIIUM, SBJISICTCS CO3J[aHUC
HE TOJBKO TIPOYHOW, HO U JOJTOBEYHOM, (PU3MOJOTMYECKU MOJTHOIIEHHOMH,
HPKOHOMHUYECKH 000CHOBAHHOM B ONITHUMAIIBHOM COOTHOIIIEHUH KOPMOBOM 0a3bl.

KiawueBble ciaoBa: OpraHuueckas 4YacTh TIOYBBI, TyMYyC, TYMYCOBBIC
BEIIIECTBA, MUHEPAJIbHbIC YA0OpEHHUsI, A30THBIE YI00PEHUSI.

Abstract. Unfortunately, the yield of crops in most regions, where the main
soils are sod-podzolic, without the use of organic and mineral fertilizers remains
extremely low. The Vladimir region is no exception. In this regard, one of the most

important tasks brought to the fore in the new political situation, under the conditions
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of sanctions, is the creation of not only a solid, but also a durable, physiologically
complete, economically justified feed base in an optimal ratio.
Keywords: Organic part of the soil, humus, humic substances, mineral

fertilizers, nitrogen fertilizers.

Opranuydeckasi 4aCTh [TOYBBI COCTOUT U3 OPraHUYECKUX OCTATKOB (KOPEIIKOB
¥ Ha3eMHOTO Olaja), He MOTEPsBIINX €Ille aHaTOMHUYECKOr0 CTPOCHHUS, U Tymyca -
Macchbl OpPraHMYECKHX BEIIECTB TEMHOTO I[BETa, PaBHOMEPHO MPOMUTHIBAIONINX
MUHEPAJIBFHYIO YaCTh TOYBBI.

['ymyc (OT MaTUHCKOTO Aumus — 3€MJIsl, IOYBAa) — MEPETHOM, OpraHuvecKas,
OOBIYHO TEMHO OKpalleHHas 4YacTh IIOYBBI, OOpasylouiascsi B pe3yibTare
OMOXMMHYECKOTO TPEBPAIICHUS PACTUTEIBHBIX U )KUBOTHBIX OCTATKOB.

B coctaB rymyca BXOIAT T'YMHHOBBIE KHCJIOTHI (HamOojee Ba)KHbIE IS
IJIOAOPOIUs MOYB) U (yJIBBOKUCIOTHI (KPEHOBBIE KUCIIOTHI). B Tymyce comepxarcs
OCHOBHBIE  DJIEMEHTBHl TMHTAHWS PACTCHHH, KOTOpblEe TMOA  BO3ACHCTBHEM
MHUKpPOOPTaHU3MOB CTAHOBSITCSI JOCTYITHBIMU ISl PACTEHUH.

['ymycoBbie BemecTtBa 00bIUHO cocTaBisaloT oT 80 mo 90 % oOmero
KOJIMYECTBA, COJIEPIKAILErocs B MOYBE OpraHuueckoro BeuiectBa. Cpean ryMycOBBIX
BEUIECTB DPA3IMYAIOT TPHU TJaBHBIE TPYIIBl COCAUHEHWH: TYMHHOBBIE KHCIIOTHI,
(GyTBEBOKHUCTIOTHI, TYMUH U YIBMUH.

Ecnu muHepanbHble yI0OpeHUsl yaydIaloT KpyroBopoT U 0ajiaHC OMOTeHHBIX
AJIEMEHTOB, TO OPTraHUYECKHE YAOOPEHUS ABIAIOTCS HE TOJIHKO BaXKHBIM UCTOYHHUKOM
MUTATENbHBIX 3JIEMEHTOB JJISl PACTCHMIA, HO U TIOMOJIHAOT 3allachl TyMyca B MOYBE —
OJIHOTO U3 OCHOBHBIX IOKa3aTesiel ee MOTEHIIMATIbHOTO II00POAHMSL.

Opranudeckrie BEIIEeCTBA MOYBHI SBISIOTCS PETYIATOPOM PaCXOJOBAHHMS
AJIEMEHTOB MUTAHUS U MPEIOTBPALIAIOT HEIIPOU3BOIUTENIbHbIE TOTEPU MUTATEIbHBIX
BEUIECTB  OT  BBIMBIBAHUS, O00pa3oBaHUS  Tra3000pa3HBIX  MPOAYKTOB |
TPYAHOPACTBOPUMBIX MHUHEPAIBHBIX COCAMHEHHWN, TMOBBIMIAIT 3(PPEKTUBHOCTD

MUHEPATBHBIX Y0OPEHUIA.
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[Ipn mpoBeACHHBIX aHaNW3aX, HaMH TOJYYEH CIEAYIONUN pe3ybTaT: Ha
XUMUYECKUNA COCTaB 3€pEH SYMEHS KOJOCCAIBHOE BIHMSHUE OKa3aJid a30THBIC
ynoOpeHus. B cpaBHeHUY ¢ HYJIEBBIM (DOHOM, COJCPIKaHUE a30Ta YBEIUUMBACTCS TIPH
BHeceHnn NPK60 — Ha 0,34 %, NPK 90 — na 0,43 %.

[Tpu M0T00HOM yBEIMYCHHH YHCIIOBOTO 3HAYCHHMS, TIOBBIIIACTCS COACPIKAHNE
npoTerHa u coop Oeinka. [1o cpaBHEHHIO ¢ HYJIEeBBIM (POHOM, COOTBETCTBCHHO Ha 143,8
kr/rau 167,6 kr/ra.

Takum 06p8,30M BHCCCHHC a30THBIX y,HO6p€HHﬁ IIOBHIIIACT KAYCCTBO SAYMCH:.
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THE EFFECTIVENESS OF PLANT GROWTH REGULATORS
FOR FLOWER AND ORNAMENTAL CROPS
Terekhin A.A.
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Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Shenterova E.M.
Senior lecturer

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AnHoTanus. [TpousBoacTBeHHas kinaccuukaiys npeaycMaTpuBaeT JeIeHne
[BETOYHBIX PpACTEHUN Ha OTAEIbHBbIC TPYIIbl, CXOAHbIE MO OHOJOTMYECKUM
CBOWCTBaM, arpoOTEXHHMKE BBIPAIIMBAHUA M NPAKTHUYECKOMY IIPUMEHEHHUIO B
O3eleHeHNU. B 3aBucHMOCTM OT MecTa BBIPALIMBAHMS LIBETOYHO-IECKOPATUBHBIC
KYJIbTYPBI IEJISITCS HA PACTEHUS OTKPBITOrO M 3aKPBITOTO IPyHTA. PacTeHus 3aKkpbITOTO
IPYHTa BKJIIOYAIOT BBITOHOYHBIE, CE30HOLBETYIIME, BEYHO3EIECHBIE U JEKOPATUBHO-
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JUCTBEHHBIE pacTeHus. K pacTeHHsM OTKPBITOTO TPYHTAa OTHOCATCS OJHOJICTHHE,
IBYJICTHUE W MHOTOJICTHHE TPaBSIHUCTBIC I[BETOYHBIC PACTCHHS, a TaKKe
KPaCHBOIIBETYIINE KyCTapHUKH. Take M OTHOJIETHUKU YCIOBHO TOJPa3AeisioT Ha
KPaCHUBOIBETYIIIHE, JIEKOPATUBHOJIMCTBEHHBIC, KOBPOBBIC, CYXOIIBETHI, TOPIICUHEIE,
BBIOIIIMECS, MATHUCTHIC. JIBYJCTHHKU OBIBAIOT BECEHHETO W JICTHETO I[BETEHUS, a
MHOTOJICTHUKH - 3UMYIOIIME U HE 3UMYIOIINE B OTKPHITOM TPYHTE.

KuroueBble cj10Ba: peryisTop pocta, pacTeHuUsl, I0YBa, [IBETHI, YI0OpEHUs

Abstract. The production classification provides for the division of flower
plants into separate groups, similar in biological properties, agrotechnics of cultivation
and practical application in landscaping. Depending on the place of cultivation, flower
and ornamental crops are divided into plants of open and closed ground. Indoor plants
include pasture, seasonal flowering, evergreen and ornamental deciduous plants. The
plants of the open ground include annual, biennial and perennial herbaceous flower
plants, as well as beautifully flowering shrubs. Annuals are also conditionally divided
into beautiful-flowering, decorative-leaved, carpet, dried flowers, potted, curly,
spotted. Biennials come in spring and summer flowering, and perennials are wintering
and not wintering in the open ground.

Keywords: growth regulator, plants, soil, flowers, fertilizers

[{BeTKOBBIEC MPUCYTCTBYIOT BO BCEX MPUPOJHBIX 30HAX M HA BCEX MaTEpUKaX
3emun, gaxke B AHTapkTHae. OOBIYHO MX CYUTAIOT BEPIIMHON ABOJIOIUN PACTCHUH,
HauOoJiee pPa3BUTOM TPYNIIOH, HO K DTOMY YTBEPXKICHUIO HYXHO OTHOCHUTBCS
kputndeckd. KoHedHO, OHM HMEIOT OO0JBIIOE KOJIMYECTBO MPOTPECCUBHBIX,
CIIOCOOCTBYIOIIUX MHOTO0OpPa3WI0 MX BHUJIOB MPU3HAKOB, B TOM YHCIE TEX, YTO
OTJIMYAIOT UX OT JIPYTUX OTACJIOB PaCTCHUH.

B 11BeTOBOJCTBE MIMPOKO HUCIIOIB3YIOT COPTA IEKOPATUBHBIX PACTECHUMN.

CopToM Ha3bIBalOT COBOKYIHOCTh KYJIBTUBUPYEMBIX PACTEHHI, KOTOPHIE
YETKO OTJIWYAIOTCS PSAJIOM TMPU3HAKOB U TNPU  Pa3MHOXKEHUU (CEMEHHOM U

BETETAaTUBHOM) COXPAHSIOT CBOM OCOOEHHOCTH.
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OpraHnyeckne COEIUHEHHUs, CIIOCOOHBIE OKa3bIBaTh YCUJICHHOE WIIU
OCIIa0JICHHOE JIEWCTBHE Ha TIPOIIECCHl POCTA U PAa3BUTHUS PACTECHUMN, HOCAT HA3BaHUE —
peryisTopbl pocta. CTUMYISITOPBI CIOCOOHBI OKa3bIBaTh JEHCTBUE HA POCT CTEOIEH,
oOpa3oBaHHe KOpHEW y HYEpPEHKOB, MpopacTaHue ceMsH u T.J. K cTumymnstopam
OTHOCST: ayKCUHBI, THOOCPEIITUHBI, IIMTOKUHUHBI (BCE SBIISIOTCS (PUTOTApMOHAMM).

O} dpexTUBHOCTD NEHCTBUS IKCTPALMOHHBIX IMPENapaToB Ha pacTeHUs HaAMU
Obla M3ydeHa Ha MPUMEPE CaMoro MPoAaBaeMoro IBeTka B mupe — [leTyHumn.

B nenowm, Ilerynus (Petunia) — ponoM u3 Tpomnuueckux paiioHoB HOxHoM
AMEpUKH 1 Ha TEPPUTOPUH HAIIICH CTPAHBI BBIPAIITUBACTCS KaK OJHOJIETHEE pACTCHHUE.

CopToB ¥ THOPHUIOB ATOTO PACTCHHUS OIPOMHOE MHOYKECTBO, HaIlle BHUMAHHUE
npuBiekia [letynus KomHaTHas KpymHOIIBETKOBAsi CMECh COPTOB.

Ha ocHoOBe aHanm3a MUTEpaTypHBIX JaHHBIX OMPEACICHO, YTO MEPCIEKTUBHON
IPpyNnol  OUOPETyNSITOPOB  SIBJISIOTCS — BEIIECTBA  3AIUTHO-CTUMYJIUPYIOIIETO
KOMILJIEKCA, TIOJyYeHHbIE M3 TMPUPOJHOTO PACTUTEIHLHOTO CHIPhS U OO0JaJarolIue
IITUPOKUM CIEKTPOM JIEUCTBHS, KOTOPBIC PETYJIUPYIOT POCT M PA3BUTHE PACTECHUH,
3aIUIIAI0T PACTEHUS OT HEOJArONPHUATHOTO BO3ACHCTBUS PA3IMYHBIX A0UOTUYECKUX
Y aHTPOIIOT€HHBIX (PaKTOPOB, OOJIE3HEN.

JlokazaHo, YTO TPUMEHEHHE MHUKPOOUOJIOTHYECKUX U DKCTPAKTUBHBIX
MpenaparoB Ha POCT M I[BETEHHWE KPYITHOIBETKOBOW cMecu copToB lleTyHun
3¢ (PEeKTUBHO CKa3bIBACTCA HA POCTE PACTCHUS, a TJIABHOE CIIOCOOCTBYET IMOJHOMY

PACKPBITUIO OIBCTKOB 1 Ooiee JJINTCIIbHOMY OBCTCHHUIO PACTCHUA.
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V]IK 631.4
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Shenterova E.M.
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AnHoTamusi. VccrnemoBaHo BIUSHUE JIECHBIX TIOKApOB Ha (PU3HUECKHE
CBOMCTBA, XMMHMYECKHI COCTaB MOYB Ha TeppuTopun Bragumupckon o0xacT.
JlecHble mMOXKapbl OKA3bIBAIOT OTPOMHOE BIUSIHUE HA JIECHBIE OMOTEOIEHO3BI, T. K.
OPUBOIAT K OOCTHEHUIO MPUPOTHBIX DKOCHUCTEM, a TAK)KE MOTEepe OMOJIOTUYECKOTO
pazHooOpa3sus.

KJiroueBble cjioBa: 3KOJIOTHS, BOCCTAHOBIIEHUE, TI0KAp, TIOYBA

Abstract. The influence of forest fires on the physical properties and chemical
composition of soils in the Vladimir region has been studied. Forest fires have a huge
impact on forest biogeocenoses, as they lead to the depletion of natural ecosystems, as

well as the loss of biological diversity.

240
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BoccranoBienue  2KoJIOrMYEeCKMX — (PYHKIMI MOYB  JJiE  COXpaHEHUs
Onopa3zHoOoOpa3uss HampaBlICHO HAa M3MEHEHHE BHIOBOTO COCTaBa B CTOPOHY
YIIYYIIIEHUs] COCTOSIHUSI SKOCHUCTEMBbI B 11eJ0M. BoccTaHoBIeHHE BUIOBOTO COCTaBa
SBJISIETCSI HEPOCTBIM, TaK € 3aBUCHUT OT COXPAHECHMS MPOXOSAIINX IKOJIOTUYECKUX
MPOLIECCOB, HAPYIICHHBIX WM MU3MEHEHHBIX Ha MPEIBIIYIIMX JTamax JAerpajialuu.
Takum oOpa3zoMm, BocCTaHOBJICHUE (DYHKIIMI AIKOCUCTEM MUMEET BaXKHOE 3HAYCHUE JIs
JOCTUKEHHUSI 11€TI€il BOCCTAaHOBIICHUSI.

Jis u3ydeHus MOMOOHBIX HKOJIOTMYECKUX OCOOEHHOCTEH Ha TEpPpPUTOPUHU
Bnagumupckoit obnacté OblT BBIOpAaH Y4acTOK ByTBUIMIIKOTO JI€CHMYECTBA, IS
KOTOPOTO XapaKTEPHO HAIMYUE Tapel, CBA3aHHBIX C JIECHBIMU IMOXKapaMH BO BPEMs
JIETHUX 3acyX. Mbl U3y4yanu BIUsSHUE [T0KapOB HA BOCCTAHOBJICHUE ITOUYBEHHOMN OHOTHI
B LIEJIOM.

Panee, npu n3y4eHNH BOCCTAaHOBIICHUS! MOYBEHHOTO MOKPOBA MPU MOI00HOM
nokape ObUIO IO0Ka3aHO, YTO TOYBEHHBIH TMOKPOB MPAKTUYECKH MOJHOCTHIO
BOCCTaHABJIMBAETCA uepe3 45 JeT.

B necHom ¢utolieHO3€e BCE JIECOPACTUTENBHBIE MPOLIECCHl B3aUMOCBSI3aHbl, U
HapyILICHUE WM YHUYTOXEHHE OJHOIO U3 €ro KOMIIOHEHTOB M3MEHSET HCXOIHYIO
CTPYKTYPY U IPUBOIUT K U3MEHEHUIO APYTUX KOMIIOHEHTOB.

[Toxxapbl, OCOOEHHO CHJIbHOM WHTEHCUBHOCTH, TPHUBOAAT K 3aMETHOMY
CHIDKCHHUIO TUIOJIOPOIMS TMOYBHI JIECHBIX (DUTOLIEHO30B M YXYAIICHUIO peXHMa UX
MHUHEPAIBHOTO NUTaHUs. B mouBe MPONAECHHBIX MOYKapaMHU HACAXKICHUN B IEPBbIC
MOCJICTIOXKAPHBIC TOJIbI HAOIIOAACTCSI YMEHbBIIICHHE cojepkanus ¢ochopa, KaiabIus,
Marausi, Kajus, JIETKOTHIPOIN3yeMOTO a30Ta, OPraHWYeCKOro YIIIepoJa, MacChl H
KOHIEHTPAMU OOIIMX U TOCTYITHBIX MUTATEIbHBIX BEIIECTB.

[TpoBeneHHbIE HAMU HCCIEAOBAHUSA IMOKA3ald CIEAYIollee: B MEPBBIA TOA
mocIie Mmoskapa, B TOYBE Ha rapsax HaOI0aeTcsl CHIDKEHUE coiep kanus rymyca B 1,7
pasa, JerkoruapoanzyemMoro azora — a0 40%, noasmwkHoro pochopa — 20%, BamoBbIX

dhopm azora u pocdopa — 10 60% MO CpaBHEHUIO C KOHTPOJIEM.
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Ha npoTsbkeHnu nociaenyonux Tpex JeT pa3aIudus B COIEPKaHuU JIEMEHTOB
MUHEpaJIbHOTO MUTAHMS B IOUBE HA rapsiX U Ha KOHTPOJie CHIXKaroTcs 10 18%.

OTOHB B JIECHBIX HACAXK/ICHUAX HE TOJIBKO YHHUUTOKAET HAIIOUBEHHBIHN IIOKPOB,
HO W MeEHseT (U3NYECKUE CBOMCTBA TMOYBBL. B YacTHOCTH, CYIIECTBEHHO
YBEIMYNBACTCS TUIOTHOCTH TOYBBI, CHIKAETCSI €€ 00Iasi CKBaKHOCTh, BIArOEMKOCTh

U BOAOIIPOHHUIIACMOCTbD.
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AHHoTanus. B pemennu npo0iaemMbl COXpaHEHUS 310pOBbs UEJIOBEKA BAXKHYIO
pOJIb UrpaeT o0ecrieueHrne HaceIeHUsI OBOIHOM MPOIYKIMEH 3alllUIIEeHHOTO TPYHTA.
XVWMHYECKHE METONbl 3alllUThl HMMEIOT W3BECTHBIE HENOCTaTKU (3arpsi3HEHHE
OKpY)KAIOLIEH Cpelabl M HAKOIUIEHHE OCTAaTOYHBIX KOJIMYECTB IECTULMUIOB B
MPOJYKLKHU, TOSIBJICHHE YCTOMYUBBIX pac BO3OYyAUTEN U CHUXKEHUE 3P(HEKTUBHOCTH
00paboOTOK, yXyAIIEHUE YCIOBUM TpyJa B TEIUIMLAX), IO3TOMY B HACTOSILEE BPEMsI
Bce OoJjblllee BHUMAaHUE YJIEISIETCS SKOJIOTHYEeCKH Oe30MacHbIM TEXHOJIOTHUSIM
BBIPAIIMBAHMS W 3AIIUTHI OBOIIHBIX KYJbTYpP B 3allMILIEHHOM IpyHTE. B OCHOBE 3THX
TEXHOJIOTHH - ynpaBieHHe PUTOCAHUTAPHBIM COCTOSIHUEM OBOILIHBIX arpoli€HO30B C

OCJIb0 CO3OdaHUA YCJ]OBI/Iﬁ A1 pealin3alliyi I'CHETHUYCCKOro IOTCHOHAala COPTOB H
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THOPUIOB W TPEIOTBPAIICHHUS XHUMHUYSCKUX W OWOJIOTMYSCKUX 3arps3HEHHM
OKPYXarOUIEH CPEIbL.

KiroueBble cj10Ba: OBOINHAS TPOAYKIHUS, XUMHUYECKHE METOJbI 3allUTHI,
3arpsi3HEHHE OKPYKAIOIIEH Cpebl, PUTOMATOTCHBI.

Abstract. Providing the population with protected soil vegetable products plays
an important role in solving the problem of preserving human health. Chemical
protection methods have known disadvantages (environmental pollution and the
accumulation of residual amounts of pesticides in products, the appearance of resistant
pathogen races and a decrease in the effectiveness of treatments, deterioration of
working conditions in greenhouses), therefore, more and more attention is currently
being paid to environmentally friendly technologies for growing and protecting
vegetable crops in protected ground. These technologies are based on the management
of the phytosanitary condition of vegetable agrocenoses in order to create conditions
for the realization of the genetic potential of varieties and hybrids and the prevention
of chemical and biological pollution of the environment.

Keywords: vegetable products, chemical protection methods, environmental

pollution, phytopathogens.

Orypen siBisieTcss Hanbosiee paclpoOCTPaHEHHOM KyJbTYypOH 3aIlMILEHHOTO
IPYHTa M 3aHUMAET camble OOJIbIIIKME TUIOMIAN B TEIUIMYHBIX X03sicTBax PD kak B
3MMHE-BECEHHEM, TaK U B BECEHHEJIETHEM KYJIbTYpooOOpOTax.

KynbpTypa orypua xapakTepu3yeTcsi CKOPOCHENOCTbIO, OBICTPHIMU TEMIIAMU
OTAA4Yu ypoOxKasi, BBICOKOM YpPOXKAWHOCTBbIO, OJHAKO B 3HAYUTEIBLHOW CTENECHHU
nopakaercs 00JIe3HIMU U BPEAUTEIISIMH.

MaccoBoe pa3BUTHE BPEAHBIX OPTaHU3MOB B TEIUIMLIE CHUXKAET BBIXOJ
CTaHIAPTHOM MPOAYKUHMH, YXYJIIAET Ka4e€CTBO, COKpPAIIAET MEPUO] IIIOJOHOLICHUS
KyJabTypsl orypua Ha 1-1,5 wMecsma. Ilpu OTCyTCTBUM CHCTEMBI 3allIMTHBIX
MEpONPUATHIA OTEPH ypokasg MOryT gocturath 50% u Oosee.

B OCHOBE 3KOJIOrMYECKOr0 MOAXOAAa K 3alllMTe Orypua — arpoTeXHUYECKHUE,

CaAHUTAPHO-TUTUCHUYCCKUC U HpO(l)I/IJ'IaKTI/I‘ICCKI/IC MCPOIIPUATHA, HCIIOJIB30BAHHC
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YCTOWYMBBIX THOPUAOB, OMOTEXHUYECKUX M OMOJOTHYECKUX METOO0B, MPUMEHEHUE
MUKpPOOHOJIOTUYECKUX TPENapaToB B COYETAHUHM C HEKOPHEBBIMH MOIKOPMKAMH H
PEryJIsTOpaMU POCTa PACTEHUH HOBOTO TTOKOJICHHUS.

JInst peryisuuu pocTa, MOBBIIIEHUS aJalTUBHOCTH M 3KOJIOTM3ALUHU 3AILUTHI
TEITUYHON KYJIBbTYPhI OTYpLia OT KOPHEBOM I'HIIIU, TIIU, TPUIICA U TAJITIOBOM HEMATOIbI
HaMu ObuTa u3ydeHa 3((PEKTUBHOCTh HOBBIX U YK€ HU3BECTHBIX PETYJISATOPOB POCTa
(PP), ungykropoB ycroitunBoctu (MY) u mukpoOuonornyekux npenapatoB (MBII),
o0NagaronmMX MHCEKTUIUAHOM U (PYHTHUIUIHOW aKTUBHOCTBHIO IMPHU BHIPAIIMBAHUU
orypua.

CoBmectHoe npumenenne PP, 1Y u MBII crumynupoBano poct, pa3BuTue u
aJalNTUBHOCTh PACTCHHUW, WHIAYLHMPOBAJIO LBETEHUE M 3aBSI3bIBAEMOCTH IUIOJOB,
YCKOPSUIO JMHAMUKY IUIOAOHOUIEHUSI W PpOCT Orypua, Ojarojgapss akTHBHOMY
HAKOIUIEHHWIO B JIUCTBSIX CYXOIO BEIECTBAa, CaxapoB, AaCKOPOMHOBOW KHCIOTHI,
xJIopouiia 1 KapOTUHOUIOB.

[Ipu stom PP m MUY crumynnpoBasin aKTUBHOCTb KOPHEBOM CHCTEMBI,
yBEIUYUBas 00BbEM, OOIIyI0 M Pabodyro aacopOMpYIOIIYIO IMOBEPXHOCTH KOpHEH
orypua.

Orypen TpeOoBaTesieH K ycinoBUsM NHUTaHHA. OH HE MEPEHOCUT BBICOKOM
KOHIEHTpAllMU TOYBEHHOI'O pPAcTBOpA, MOSTOMY HAIlla CHCTEMa MHTaHUsA ObLIa
JTPOOHOM:

- B mepuon pocrta (paccaHblil) OCHOBHOE 3HAU€HHE MPUJIABAJIOCh YCHIICHUIO
(dbochopHOro NUTAHUS P YMEPEHHOM a30THOM U KaJUHHOM MUTaHUU;

- B IEpUO/ TUIOIOHOIIEHHS BO3pacTaeT HEOOXOUMOCTb YCUJIEHUS a30THO-KAIUITHOTO
MUTaHUsA, B CBSI3H C UM, OTypell ToAKapMiIMBaiiu yepes 7-10 nHel, a 10361 ya00peHHit
M UX COCTAaB 3aBUCEIU OT (pa3bl pPa3BUTHUS KYyJIbTYpbl, OT COCTaBa IOYBbI U €€
00€eCre4eHHOCTH UCTOYHUKAMU MTUTaHMUSL.

Taxkum 06pazom, 0OpabOTKN OaKTEpUIIUIAMU CYIIECTBEHHO CHUKAIOT TEMITbI
pa3BuUTHs ~ OakTepHalbHbIX  Ooyie3HeM  pacteHuit  orypua.  buosoruueckas
s dexTuBHOCTE 00pabOTOK cocTaBisieT B cpeaneM 75%. 3amuTHbii dddexT

OaKTEepHUIIMAOB COXpaHseTcs B TeueHue He Menee 20-25 cyTok.
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AHHOTanus. Ha oOCHOBE TMOJNyYEHHBIX HAyYHBIX pE3yJbTATOB IO

COBPEMEHHOMY COCTOSTHHIO OpoImaeMblx mouB [lpuapaibs u arpoOMOTEXHOJIOTHIA
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MOBBIIICHUS WX TUI00pous (Ha mpuMmepe ouB Hykycckoro paiiona). B pesynbraTe
WCCeOBaHMsT OblJla YCTAHOBJIEHA TECHAs CBiI3b MEXIy (QepMEHTaATHBHOM
aKTHUBHOCTBIO II0YB, KOJMYECTBOM MHKPOOPTaHU3MOB H COJCP)KaHHEM TyMyca.
Pa3paboTtanbsl kputepurd OHMOMUATHOCTHKKA HAa OCHOBE 3HAYCHUS HWHTETPATHLHOTO
TIOKA3aTelIs 9KOJIOT0-0MOJIOTHYECKOTO COCTOSHUS TIOUBHI, U pa3/ICJCHHBIC Ha TPYIIIIbI
o ko3dduimenty tpanchopMaru ¥ OHOJOTHYECKON aKTUBHOCTH OPTaHHYECKOTO
BEIIIECTBA

KaroueBble cj0Ba: TI0YBa, OPraHUYECKOEC BEIECTBO, JIerpajalivs,
OpOIIIaeMbIe JTYTOBO-aJUTFOBUAIILHBIE TIOUBHI

Abstract. Based on the obtained scientific results on the current state of
irrigated soils of the Aral Sea region and agrobiotechnologies for increasing their
fertility (using the example of soils of the Nukus district). As a result of the study, a
close relationship was established between the enzymatic activity of soils, the number
of microorganisms and the content of humus. Diagnostic criteria have been developed
based on the value of the integral indicator of the ecological and biological state of the
soil, and divided into groups according to the coefficient of transformation and
biological activity of organic matter

Keywords: soil, organic matter, degradation, irrigated meadow-alluvial soils

Ha ceromnsmHuii AeHb B MHUpE OJIHOM M3 TJIABHBIX MPOOJIEM CEIIbCKOTO
XO35IMCTBA SIBJISIETCSl 3aCOJIEHUE IIOYB. BO3HHMKHOBEHME 3aCyXW B pPE3yJbTaTe
M3MEHEHUS KIMMaTa, Pe3KOro MOBBIIICHUS TEMIIEpaTyphbl MPUBOAUT K YBEIMUYEHUIO
MJIOIIAM 3aCOJIEHHBIX Mo4YB. Ha cerogHsmHuil AeHb 3aCOJIeHHbIE MOYBbI 3aHUMAIOT
8,7% 3emHo#l moBepxHOCTU. 13 HUX Oosiee 424 MUIUTMOHA TeKTapa MPUXOMASTCS Ha
MaxOTHBIM CJIOM MOYBBI, a 833 MWIJIMOHA TeKTapa HAOJIIOJAI0TCS Ha MOJAMNAXOTHBIX
CJIOSIX TIOYB.

3acoseHue MoYBbl CTAHOBUTCS IPUYMHOM HAPYLIEHUS €€ CBOMCTB U HAHECEHUS
O0onpIIOro  ymepda CelnbCKOXO3SMCTBEHHBIM KyJbTypaM. [losTomy wu3ydeHwue

arpoU3NYECKUX, arpoOXUMUYECKUX CBOWUCTB W OHOJOTUYECKOW aKTHBHOCTH
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3aCOJICHHBIX MMOYB, & TAK)KE MCIOIB30BAHNE arpOOMOTEXHOJIOTHIA JIJIsI TIOBBITIICHUS UX
IJIOI0OPOAMS SIBJISIIOTCS AKTyalbHBIMU 3a/1auaMH.

Ha ceroansmnuii 1eHb B MUpE BEAYTCS HAy4YHBIE HCCIEIOBAHUS IO PSIY
MIPUOPUTETHBIX HAMIPABIICHU 110 UCIIOJIb30BAHUIO COBPEMEHHBIX arpOTEXHOJIOTHUM JJIst
MOBBIIICHUS TUIOAOPOIMS OpoIIaeMbIX MmouB. [Ipu aToM yaensiercss oco0oe BHUMaHKE
OTpEJICIICHUIO BIIMAHMS OMO- M HAaHOIPEeNnapaToB Ha arpoU3NYECKUe CBOMCTBA MOYB,
Ha POCT, Pa3BUTHUE U YPOKANHOCTh CEIBCKOXO3SIMCTBEHHBIX KYJIbTYP, U COBPEMEHHBIM
arpoOTEXHOJIOTUSIM, TPUMEHSEMBIM JIJI1 ONTUMHU3AIUHA CBOMCTB MOYB U MOBBIIIEHUS UX
IJI0IOPOIUSL.

B pecnyOiuke TpoOBOAATCA —IIMPOKOMACIITAOHBIE  MEPONPUATHS IO
BHEJIPEHUIO COBPEMEHHBIX arpoOUOTEXHOJOTUN TpHU A(H(HEKTUBHOM HCTIOIB30BAHUU
OpOIIaeMBbIX TIOYB pecrnyOnuku. B pe3ynapTaTte JOCTUTaeTrcs  yiIydllEHHE
arpoU3NYEeCKUX M arpOXMMHUYECKUX CBOMCTB IMOYB, MOBBIIMICHUE UX TIOAOPOJIUS U
YPOXKaWMHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIbTyp. OJHAaKo, HWCCIECOOBAHUSIM IO
BIIMSIHUIO OMO- M HAHOIpPENAapaToB Ha CBOMCTBA IMOYB Ha OPOIIAEMBIX IMOYBAX
[Ipuapanes yaenserca HeI0CTaTOYHOE BHUMAHUE.

B Vka3ze [Ipesunenra Peciyonuku ¥Y30ekucrtan ot 28 ssaBaps 2022 roga NeVII-
60 «O crparerun paszButus HoBoro VY30ekucrana nHa 2022-2026 roabi»2
«...TIOBBILLICHHUE TUJIOJOPOJAMS TMOYBBI M 3alllUTa €€ OT AErpajaluiy OMNpeIesICHbl B
KaueCTBE HEOOXOJUMBIX CTpaTerMueckux 3ajaad. [lo 3Toi mpuymHEe COBpPEMEHHBIC
arpoTEXHOJIOTUH, UCTIOIB3YEMBIE MPHU OTIPECIICHUH BIUSAHUS OMO- U HAaHOTIpEnapaToB
Ha arpou3UYECKUe M arpoOXMMHUYECKHE CBOMCTBA opolnaeMbix TouB [lpuapanbs,
MOBBIIIIEHWE  UX  IUIOJOPOJAMs, Ha  POCT, pPa3BUTHE U  YPOKAHHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp MPUOOPETAIOT BaKHOE 3HAYCHUE.

[lenpto uccienoBaHMs SIBISIETCS OINPEACICHHE COBPEMEHHOIO COCTOSHUSA
OpOIIAaeMBIX  JIyTOBO-aJUTFOBUANBHBIX  1MOYB  [lpmapanmesa, u  paspaboTka
arpoOMOTEXHOJIOTUH TTOBBITIICHUS UX TUIO0PO IS

OOBEKTOM  HCCIEIOBaHUSA  SIBISIOTCA  JIETPAJMPOBAHHBIE  OPOILIAEMbIE

JyroBoaJuTIoBHaNIbHbIE OUBbl Hykycckoro paitona Pecny6nuku Kapakanmnakcras.
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[IpenMeToM wucCcneAOBaHUS  SABJSIOTCS  JIyTOBO-aJTIOBUATBHBIE  MOYBBI,
MEXaHMYECKUU cOCTaB, (PepMEHTATUBHASI aKTUBHOCTh, OPTAHMYECKUE BEIIECTBA U UX
TpaHcopMarius, KOJIOro-0HOJIOTHYECKOE COCTOSIHHME, WHTETpajbHBIN IOKa3aTelb,
Ou0- 1 HaHOMpeIapaThl, I0IOPOIUE TIOUB, YPOKANHOCTH pHrca.

Metonsl  uccnenoBanus. IlomeBble u  JabopaTOpHBIE  HCCIEAOBaHUS
BBITIOJTHEHBI Ha OCHOBE OONICHIPHHATHIX B PECIyOJHMKE CTaHJIAPTHBIX METOJIUK.
AHanu3bl OYB B HAYYHBIX UCCIIEAOBAHUAX BBINOJHEHBI HA OCHOBE «PyKOBOACTBA MO
XUMHU4YeckoMy aHaim3y mouB» E.B. ApuHymikuHOM, pepmeHTaTHBHAs aKTHBHOCTH
IMOYB — HAa OCHOBE «MeTo10B MOUBEHHOM YH3uMOoiorun» @.X.Xa3uena, KOJIUIESCTBO
MUKPOOPraHU3MOB — Ha OCHOBE «MHUKPOOUOIOTHSI 1 OMOXUMHUS TT0YB» 3BATHHIICBA,
HMHTETpajJbHbIE IMOKA3aTeNIN YKOJ0T0-0noorudeckoro cocrosiaus mous (UIMIDBCIT) —
pykoBojicTBa «buosiorndyeckass AMarHOCTUKA TIOYB: METOAOJOTHS W METOJbI
HCCJICIOBAHUI», CTAaTUCTUYECKHWA AaHalU3 TI0JICBBIX OMNBITOB M IOJYyYEHHBIX
pe3yJIbTATOB MPOBOIMIICS HA OCHOBAHUHU METOJIMYECKOI0 pyKOBOACTBAa «MeToaunka 26
noneBoro oneitay b.A.JlociexoBa, a BCe arpOTEXHOJIOTHYECKHUE MEPONPUITHUS
MPOBOAWINCh, HAa  OCHOBE  arpopekoMeHjalui, paspadoTaHHbIXx  HaydHo-
MIPOU3BOJICTBEHHBIM 00BEAMHEHUEM 3€pHA U pHUCa.

VemoBust mouBooOpa3oBaHWs, TMPOLECCHl Jerpajaluu, penabed, KiIumar,
MMOYBOOOPA3YIOINE OTIOXKEHUS, PACTUTEIBHBIA IOKPOB, TJIYyOMHA 3aJlecTaHUs U
MUHEpAIU3aIUs TMOJ3EMHBIX BOJI HUCCIEIyEeMON TEPPUTOPUU MPHUBEIU B Pa3IMUHON
CTEIICHU 3aCOJICHUIO MOYB.

[To mepe yBennueHusl CTETICHU 3aCOJICHUSI MOP(POJIOTHYECKHUE XapaKTEePUCTUKU
IOYBEl M3MCHSIOTCS B 3aBHCHMOCTH OT MEXaHHYECKOTrO COCTaBa, a HMEHHO
YCTAHOBJIEHO YMEHBIIIEHUE T'yMYCOBOI'O CJI0SI, HEKOTOPOE OCBETJICHUE IIBETA MOYBHI,
VIUIOTHEHUE CTPYKTYphl. Ilo MexaHHuecKOMy COCTaBy IOYBBI XapaKTEPU3YIOTCS
Yepe0BaHUEM JIETKUX U CPEHUX CYTJIMHKOB, JITKUX TJIMH, CYNIECYaHbIX U MECYAHBIX
CJIOEB.

[ToaTBepKAECHO OTPUIIATEIIBHOE BJMSHHUE MPOLIECCOB  3aCOJICHUS Ha
obecrieueHue TyMyCOM u MMUTaTEeILHBIMU BEII[ECTBAMU OPOIIIAEMBIX

JYrOBOAJUIFOBHAJIBHBIX IIOYB PETHUOHA. ITo YMCHBIICHHUIO T'yMYyCa W IHUTATCIbHBIX
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AJIEMEHTOB 10 MEPE YBEJIMYEHHUS CTEIEHU 3aCOJIEHUS MOYBbI MOYXHO PACIOJIOKHUTH B
CIENyIOIIEM TIOpAJIKE YyObIBaHMS: HE3aCOJEHHble >  ci1ab03acojeHHble >
CPEAHE3ACOJIEHHBIE > CUIIbHO3aCOJIECHHBIE OU€Hb CUIIbHO3ACOJICHHBIE TTOYBBI.

[To konuyecTBY ryMyca U Kajusi, B 3aBUCUMOCTH OT CTEIIEHU 3aCOJICHHSI ITOYBBI
OTHOCATCA K «HU3KO» U «CpelIHe0OeCIeUeHHbIM», a TI0 (hochopy - «OUeHb HU3ZKO» U
«HU3KO0OECTICUeHHBIM) TPYTIaM.

[TouBbl pernoHa 3acojieHbl B Pa3HOM CTEMEHH M HMMEIOT CHerupUUYecKuil
npodusib pacnpenereHuss coljieid, OHM cJabo, CpelHEe U CHJIbHO3aCOJICHHBIE.
Y CcTaHOBNIEHO, YTO 3aCOJIEHUE OTHOCUTCS K XJIOPUAHO-CYIb(PaTHOMY U Cylb(aTHOMY
THUIIAM.

[TouBbl XapaKTEPU3YIOTCS BBICOKUM COJAEpKAaHMEM KapOOHATOB, HM3KOIl
0OMEHHOM CIIOCOOHOCTHIO U HACKIIIEHHOCTHIO IIe104aMu. B 3aBUCHMOCTH OT CTeNeHH
3aCOJICHUSA, JE€TPAaJUPOBAHHBIE IIOYBBl pEruoHa HaOIIOJAeTCs W3MEHEHUS U B
oOuIepU3NIecCKuX CBOMCTBAX — OOBEMHOM Macce W MOPUCTOCTH, & TAaKKE BOJHBIX
CBOWMCTB — MAaKCUMaJIbHOW THUIPOCKONIMYECKOM  BIAXHOCTH, KalWLIIPHON
BJIAarOEMKOCTH, OOIIEH U MOJIEBOM BIaroeMKOCTH, BOJOIPOHUIIAEMOCTH.

[loaTBepka€HA  YUCIEHHOCTh M 3aKOHOMEPHOCTHM  paclpenesieHus
MUKpPOOPTaHU3MOB, U HMX CBfA3b CO CTEMEHbIO 3aCOJICHUS N0 (PU3HOJIOTHYECKUM
rpynmnaM OpouIaeMbIX JyroBO-aJUTFOBUAJIBHBIX MIOYB. Y CTAHOBJIEHBI KOPPEJISLIMOHHBIE
CBA3M  OMOJIOTMYECKOM  AKTHMBHOCTH C  arpOXMMUYECKUMH, (PU3NYECKUMH,
XUMUYECKUMH CBOWCTBAMM II0YB M OTMEUYEHO €€ 3HAYeHUE B IPOLEeccax
MOYBOOOPA30BAHUS.

VY cTaHOBIEHO, UTO HaHOOJIbIlIEE KOJIMYECTBO aMMOHU(UKATOPOB B MaXOTHOM
CJIO€ HE3aCOJIEHHBIX U c1a003acojeHHBIX TToUB cocTaBisieT 1218-1324 Thic. mTyK, a
HaVMEHbIIEE KOJIUYECTBO OTMEUYEHO B OUEHb CHIIBHO3ACOJIEHHBIX ITOYBax — 568 ThIC.
MTYK; Mpeoldsiaanie B HE3aCOJCHHBIX MOYBax KoumuyecTBa (ochoppasiararomux
OakTepuil, OJUTOHUTPO(DUIOB, MUKPOMHUIETOB M aKTUHOMHULETOB. JlOKa3aHa, 4TO
(depMeHTaTUBHAsE aKTMBHOCTh B HE3AaCOJEHHBIX MOYBAX MCCIEIYEMOU TEPPUTOPHUU
ObUIa BBICOKOH, a TO Mepe YBEJIWYEHMs] CTENEeHH 3acojieHus (epMeHTaTHBHAs

AKTUBHOCTb CHHI)KACTCA U, COOTBETCTBCHHO, YMCHBIIACTCA KOJIMICCTBO MI/IKpOCI)J'IOpBI.
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YcraHoBieHO BiIMsIHUE HA OMOJIOTHYECKHE MTPOIIECCHI MTOYBBI HCCeayeMon 39
TEPPUTOPUU TPUPOTHO-KIUMATHUECKUX YCIOBHUM, PUBNYECKUX U arpOXUMHUYECKHX,
XUMUYECKUX CBOWMCTB MOYBHI. Jl0Ka3zaHO TpaHCchopMallys OpraHUYECKOro BEIIECTBa
(KTOB) — aMuUIOIMTHYECKOH W TPOTEOJMTHYECKOW YacTH MHUKPOOHOIIEHO3a
OpOIIIAEMBbIX JIyTOBO-a/UIIOBUATIBHBIX TOYB TEPPUTOPUU U €€ poJib B MpoIleccax
(dhopMUpOBaHUS TIOAOPOIUS IETPATUPOBAHHBIX TTOYB.

Onpenenena o6mas (BA) u otHocutenbHas (OBA) Ouosormdeckas
aKTUBHOCTh OPOIIAEMBIX JYTOBOALTIOBHAIBHBIX MOYB [Ipuapaiibs, a Takke ypOBEHb
00€CIeYEeHHOCTH 1 aKTUBHOCTH 10 €€ MH(pOpMaTUBHBIM Noka3aressiM. [lokazaHo, 4yTo
OpolllaeMble  JIyTOBOAJUIIOBHAJIbHBIE  MOYBbl  llpuapanbsi  XapakTepu3yrTcs
BO3MOKHOCTBIO PACIOJIOKEHHSI 10 YMEHBIIAIOUIEMY Py [0 MEPE YBEIUYCHHMS
CTENEHU 3aCOJICHHA 10 3HAYEHUIO HWHTErPAIbHOTO  MOKa3arens  3KOJIOTro-
ouostorudyeckoro cocrossaus mous (MITDBCIT).

[To4BBI OMIBITHOTO YYaCTKa, IJI€ BBIPALIUBAJICS PUC, OBLIT C1a003aCOICHHBIM, U
IpUMEeHEeHne OMOo- M HAHOIIPENapaToB B IEPUOJ] BEreTalluy PACTEHUN CTaJI0 MPUYUHOM
MOJIOKUTEIIBHOTO Pa3BUTHUSl OPraHOB PACTEHUM U YBEJIMYECHUS YPOKAWHOCTH.
VYCTaHOBJIEHO YBEIWYEHUE KOJUYECTBA MUTATEIbHBIX BEIIECTB, (PEPMEHTOB H
MUKpPOOPTraHU3MOB 3a CYET YyBEJIMUYEHHUs 00beMa OPraHUYECKUX OCTATKOB B IOYBE.
YcTaHOBIEHO, UTO HamOosee BBICOKME IOKAa3aTeNId OTMEYEHbl MpPU NPUMEHEHHUH
npenapatoB HoBarymun u Mukpoyctpuruy.

B KOHTpOJIbHOM BapuaHTE KOJWYECTBO aMMOHU(DHUKATOPOB B MOUYBE BECHOU
coctaBmwio 224-1200 teic. wT./l T MOYBBI, U3 BApUAHTOB C NPUMEHEHUEM OHO- U
HaHONPENapaToB B ONTUMAJIbHBIX HOpMax, B BapuaHte «HoBarymun» B cpeaHem
BeCHOU — 263-1334 Thic. mT./1 T MOUBHI, B BapuaHTe MukpoycTuprud BecHoit — 280-
1350 ThIC. IT./]1 T MOYBHL.

YcranoBneHo mpeobnaganue kKoaudecTBa (ochoppasiararomux OaKTepHid,
OJIMTOHUTPODUIIOB ¥ MHUKPOMHIIETOB B BapuaHTaX C TMPUMEHEHHEM OHO- W
HaHOMPENapaToB OTHOCHUTEIbHO KOHTPOJIbHOTO BapuaHTa. BcneactBue cnaboro
3aCOJICHHS OPOIIAEMbIX JTYTOBO-aJUTFOBHAIBHBIX ITOYB OIMBITHOIO YYaCTKa aKTUBHOCTh

(hepMEHTOB KaTayia3bl, IEPOKCUIa3bl U MOIU(EHOTOKCH 1a3bl, OTHOCSIIINXCS K KI1acCy
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OKCHJa3, Obla BBIIIE B BapuHaHTaX C NPUMEHEHHWEM OWO- W HAHOIPENapaToB
OTHOCUTEIHFHO KOHTPOJBHOTO BapuaHTa. AHaJorW4yHas CBsI3b HAOMIOanach M 110
aKTUBHOCTU (DEPMEHTOB MHBEPTA3bl U ypeashl.

Jlokazano, 4to sKojoro-ouonorudeckoe cocrosiaue (MIIDBCII) opomaeMbix
JYyroBO-JUTIOBHANIbHBIX ~ 1MOYB  [lpuapanbs  sBisiercs  QYyHKUMOHAIBHOM U
MHOTO()aKTOPHOM XapaKTEPUCTUKOM MOYBBI, U UTO OHO U3MEHSETCS B 3aBUCUMOCTH OT
MIPUPOIHBIX M aHTPOTIOTEHHBIX (DaKTOPOB, TAK)KE OHO PEKOMEHIOBAHO IPHU OIICHKE
YpPOBHSl Jerpajallid W IUIOAOPOAWS TOYB, IPOBEACHUH MOHUTOPHUHIOBBIX
HCCIIEIOBAHUM U pAlIMOHAIIBHOM UCIIOJIb30BAHUU TTOYB.

B BapuaHTax ¢ mpuUMEHEHHEM OMO- U HAHOIPENAPaTOB MPU BO3JCIBIBAHUU
puca B YCJIOBHUSIX 3aCOJIEHHBIX OpPOIIAEMBIX JyTOBO-aJUTIOBHAIBHBIX IOYB 3a CUET
pocTa, pa3BUTUS U  YBEIWMYECHUA  YPOXKAUHOCTU  PACTEHUM,  YIyUIICHUS
arpOXMMHYECKUX, arpou3UUecKuX U OMOJIOTMYECKUX CBOMCTB MOYB MOJYYEHO 2-5
11/Ta JIOMOJIHUTEIILHOTO ypOoXkKasi puca, YpOBeHb peHTa0eIbHOCTU cocTaBui 22-40%.

PexoMeH10BaHO TPUMEHEHHUE TAaHHOW arpoOMOTEXHOJIOTHUU B MOBbIIeHHH 40
MPOAYKTUBHOCTH  3aCOJICHHBIX  OpPOIIAEMBIX  JIyTOBO-AJUTIOBHAIBHBIX  IMOYBAX
[Ipnapanps.

Pe3ynbpTaThl, mModydeHHbIE TIO0 MOP(OrEHETHYECKUM, arpoGu3nYecKuM,
arpOXMMHYECKUM, XUMUYECKUM ¢ OHOJOTUYECKUM CBOMCTBAM  3aCOJICHHBIX
JYTOBOAJUTIOBUATILHBIX ~ MOYB  TEPPUTOPHHM, a TaKkKe arpoOHMOTEXHOJIOTHSIM,
HaIpaBJICHHbIM Ha BOCCTAHOBJICHUE W TOBBILIICHHUE TUIOAOPOAUS JAErPAIUPOBAHHBIX
MOYB, PEKOMEHIYIOTCS JUIsl HCMOJb30BAaHUS B KAueCTBE HAYYHO-MPAKTHUYECKUX
CBEJICHUI ISl CTYy/JICHTOB OakajiaBpOB W MAaruCTPOB MPU MOATOTOBKE CIEIMAINCTOB

IIOYBOBCA0B, aIrpOIIOYBOBCAOB-aI'POXUMHNKOB B BBICIIHUX y‘-I€6HI)IX 3aBCICHMUAX.
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IN THE DRUZHBA PARK, VLADIMIR
Chygai N.V.
Candidate of Biological Sciences, Associate Professor
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Sklyar V.V.
Graduate student

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHoOTanusi. KoMIJiekc METOIOB JTMXCHOMHAUKALIMKM OCHOBAH Ha CBOMCTBE
JUIIAHHUKOB — TI0-pa3HOMY pearupoBaTh Ha W3MEHEHMsS B OKpYXKalollehl cpeje,
Omarogapsi KOTOPOMY MOYKHO OIPEISIUTh YPOBEHBb 3arps3HCHHS aTMOC(EpHOTo
BOo3ayxa. B manHoi paboTe ObLI M3yUeH YPOBEHb 3arpsi3HEHUST OKPYKAIOIIEH Cpeibl B
ropojickoM mapke «Jlpyxo6a» B r. Bmagumup.

Knaro4yeBble cjoBa: JIMIIAMHUKHA, JIMXCHOUHIAWKALMS, 3arps3HSIONIUE
BEIIECCTBA

Abstract. The complex of lichenoindication methods is based on the property

of lichens — to react differently to changes in the environment, thanks to which it is
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possible to determine the level of atmospheric air pollution. In this work, the level of
environmental pollution in the city park "Druzhba" in Vladimir was studied.

Keywords: lichens, lichenoindication, pollutants

JIluxeHouHAUKaAKUs — KOMIUIEKC METOJOB, IIO3BOJISIOIIMX C ITOMOIIBIO
JUIIAHUKOB ONpPENeTuTh OO YpOBEHb COJIEP)KAHMS OCHOBHBIX 3arpsi3HSIONINX
BEIIECTB B aTMOc(epe U TouBe.

OHa onupaeTcss Ha 3aKOH 3KOJIOTMYECKOW MHIWBHUAYaJIbHOCTH BUJIOB. BHbI
pearupyroT Ha omnpeneiaéHHbie (PaKkTOphl BHENTHEH Cpenbl mo-pa3zHoMy. Kaxapiidi B
XapaKTEepU3yeTcs 150801020:3201 A2 R103 6 (0)7 TOJIEPAHTHOCTBIO. NuauBuayansHon
JKOJIOTUYECKON aMIUTUTYHOM.

[enbro maHHO#M pabOTHI OBLIO MPOBEACHUE TUXCHOMHAUKAIIMN B JIeHHHCKOM
paiioHe ropoaa Brnagumup i onpenenenus 3arpsa3sHEHHOCTH CPEIbL.

Ha nanHoM sTane MMXEHOMHIUKAIUMKU OBLI MPOU3BEIEH KAaYECTBEHHBIN YUET
BHJIOB JINIIIAHHUKOB B 0003HAYCHHOM paiioHe Topoja. Uem JuIie Bo3ayX, TeM OOJIbIIe
JIOJIKHO OBITh BUJIOBOE Pa3HOOOpa3ue JUIIAaHHUKOB U MHTEHCHUBHEE HX POCT.

B xoxe pabotel numaitHukyu ObutH cOOpaHbl B MATH TOYKaX Ha TEPPUTOPHUH
napka «pyx6a» Jlennnckoro paitona r. Bnagumupa. Pacronoxenue Bcex 3TUX TOUeK

0003Ha4YE€HO Ha PUCYHKeE 1.

> | A T

#3.
>
-

Puc. 1 — CniyTHUKOBBIN CHUMOK TIapka J[py>k0a: nudpamu Ha KapTe 0003HAYCHBI

TOYKHU cOOpa JTUIIAHHUKOB
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XapakTepucTuka Touek coopa:
1. JlepeBo: siCeHb BBICOKHIA;

Jlumaitnuku: Kcantopus HacTeHHas, TMIIOTUMHUS B3yTas;

Koopaunater: 56.110667, 40.337049.

Puc. 2. SIcedp BBICOKUH

2. JlepeBo: uBa KO3bs;
JIumalHUKY: KCAHTOPHUS HaCTCHHAS;

Koopaunater: 56.110307, 40.337274.

L]

Puc. 3. IBa k0361
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3. JlepeBo: 1y0 ueperyarslii;

Jlnmalinuku: napmenus 6opo3auaTasi;

Puc. 4. J1y6 uepenruaTsiii

4, HepeBo: 1y0 uepenryaThlif;
JlumaitHuku: mapmesnust 6opo3auaras;

Koopaunater: 56.109723, 40.337534.

Puc. 5. J1y0 uepenruarbiii
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3. JlepeBo: KIIEH OCTPOJIUCTHBIN;

JInmalHUKK: KCAaHTOPUS HaCTEHHAs, mapMenns 0opo3auaTasi;

Koopaunater: 56.109984, 40.332834.

Puc. 6. Knén octponucTHslii

HUtoro cobpano 3 BuJa JUIIANHUKOB: KCAHTOPUS HACTEHHAs, MHapMeus

6opo3m{aTaﬂ U THUIIOTMMHUA B3AyTad. Ywucio BUJI0OB MajJaoO, 4TO, CJICOAOBATCJIIBHO,

YKa3bIBAET HA 3arpsI3HEHHOCTh JAHHOM MECTHOCTH.

OmnpeneneHue MIoaau MOKPBITHS CTBOJIOB JICPEBHEB JIMIIIAMHUKAMHU

I[J'ISI OIIPCACIICHUA INIOIAaAW ITOKPBITHUA O0OBIYHO HCIIOJIB3YIOTCA NCPCBAHHBIC

pamku 40x40 cm nim 10x10 cm, pasaenénnble Ha SYeiKu 110 1 cm?.

I[J'ISI pacqéTa HHACKCA ITOJCOTOJICPAHTHOCTHU OIIPCACIICHO ITOKPBITHC CTBOJIOB

napmenre 00po3auaToi.

HOJIy‘-IeHHBIe SHAYCHUA IMOKPBITUA CTBOJIOB JIMIIaHHUKaMHU INPpUBCACHLI B

tabnure 1.

Tabnuya 1 — Iokpvimue cmeoos oepesves TUMAUHUKAMU

Homep Touku

1

2

[ToxpeiTue, %

25

31

76

27

27
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Onpez(eneHI/Ie HHJACKCA ITOJICOTOJICPAHTHOCTH J'II/IXGHOCI/IHYSI/Iﬁ IMPOBOJIUIIN T10

bopmyre:
n
a;Ci
UIl = C'
i=1 "
IJIc N — KOJMYECTBO BHJOB Ha IUIOMIAJIKC ONKWCAHHUA, a; — KIAcc

IMOJICOTOJICPAHTHOCTH BH/JA, C; — IIOKPBITHUC BU/A, Cn — CYMMApPHOC IMOKPBITUC BUIOB.

Tabnuya 2 — Illkana noxpvimus 6uoa(os)

BAJIJI 1 2 3 4 5 6 7 8 9 10
IToxpsiTHE, % | 1-3 3-5 5-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-80 | 80-100

9+x64 7119 + 6%x3
186 186 186

NIl = =31+448+ 0,09 =7,67

[Tony4yeHHBIH MHAEKC COOTBETCTBYET CPEAHEr00BOM KOHUEHTpauuu SO, OT
0,08 10 0,1 mMr/m® — 30Ha GOpBOBL.

YXyAumeHne 3KOJOTUYECKOW CUTyallud Ha 3€MJyle B ILIEJIOM M BO MHOTHX
MIPOMBIIIUICHHBIX CTPaHaX CTajI0 HEOCIIOPUMBIM (haKTOM YK€ BO BTOPOI MosIoBUHE XX
BEKa. JTO CHOCOOCTBOBAJIO TMEPECMOTPY MPEKHUX HDKOJOTHYECKUX KOHIICTIUN
MOHUTOPUHTA U OXPaHbI IPUPOIbI, TOUCKY HOBBIX 3(D(PEKTUBHBIX METO/I0B KOHTPOJIS
3arpsi3HEHUS CPE/Ibl U COCTOSIHUS OMOTHI Ha BCEX YPOBHAX OpPTaHMU3AIlH, pa3paboTKe
HOBBIX JKOJIOTUYECKMX HOPMATHUBOB JOMYCTUMBIX AHTPOIOI€HHBIX HArpy30K Ha
MIPUPOIHBIE CUCTEMBL.

JInmaitHuKK UrparoT OOJNBIIYIO POJb B CUCTEME HAOJIIOJACHHS U KOHTPOJIS 3a
COCTOSTHUEM OKpYKarouiei cpenibl (0MoMOHUTOPHUHT). C MX MOMOIIbIO MOKHO OLICHUTh
COCTOSIHHE OKPY KAIOWIEH CpEIbl, HAXOIALICHCS TOJ BO3JACUCTBUEM MNPUPOIHBIX W
AHTPOTIOTEHHBIX (PAKTOPOB (JTUXCHOMHIAMKAIINSA) U TPOU3BECTH OIIEHKY COCTOSIHUS,

M3MEHEHUS U KOHTPOJIb 33 OKPY KaIOIIeH cpeaoi (0MOMOHUTOPHHT).

260



Cnmcok jureparypsl

1. Ragimov A., Mazirov M., Belenkov A., Nikolaev V. Change of ecological and
biological properties of cespitose and podsolic soil at binomial deposits exposed to
local wild fire // E3S Web of Conferences. International Conference on Efficient
Production and Processing, ICEPP 2020. 2020. C. 01057

2. bszpos JI.T. JInmalinuku B 3KoJIoruyeckoM MoHuTopuHre. M., 2002. 336c¢.

3. KpusoporoB C.b. JIMmaiHWKA W JIMIIAWHUKOBBIE TpynnupoBku CeBepo-
3anangnoro Kapkasa u [IpeakaBkasbs ((hIopuCTUYECKU M SKOJOTUYECKUN aHAIN3).
Kpacnonap, 1997. 201 c.

4. JIsmenko O.A. buomHaukauus ¥ OMOTECTUPOBAHME B OXPAHE OKPYXKArOLIEH
cpenbl: yueoHoe mocodbwme. — CI16: CII6 I'TYPII, 2012. — 67 ¢

3. Cnonos T.JI. Ananu3 nuxenodiopsl LlentpansHoii yactu CeBepHoro Kaskaza
// 3B. By30B. CeB. -KaBk. perunon. Ec-tects. Hayku. 2007. Ne 2. C. 86-88.

6. CnonoB T.JI. Jluxenodnopa Kabapauno-bankapuum u e€ ananu3. Hanpuuk,
2002. 136 c.

7. Ymanosckui U.B., ImutpeBckas M.U., benonmyxos C.JI., Ma3zupos M.A.
IIpumenenue 3amuTHO-cTUMYyIMpyromero komrmuiekca "['OK" mpu Bo3nensiBanun
npHa // 3emnenenue. 2016. Ne 1. C. 29-31

8. YecnokoBa C.M. JIMXEHOMHIMKANWs 3arpsA3HEHUs] OKPYKAOMIEH CpEbl:
[Ipaktuxkym/ Baaaum. roc. YH-T. Bnagumup, 1999, 36c¢.

261



YK 616-001.49

AJOBUTBIE ’)KUBOTHBIE
Yyrau H.B.
Kanouoam 6uon. nayx, ooyenm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

Muxaitjiosa A.C.
Cmyoenm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup
®eoxTucrona ..
Kanouoam 6uon. nayx, ooyenm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, e. Braoumup

POISONOUS ANIMALS
Chygai N.V.
Candidate of Biological Sciences, Associate Professor
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Mihajlova A.S.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Feoktistova LI.D.
Candidate of Biological Sciences, Associate Professor

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHoTaumsi. B nanHO# cTaTthe OBLIM MPHUBEACHBI M OMMCAaHbI HEKOTOPBIC U3
SIIOBUTHIX KUBOTHBIX W IPUHLIMI ACUCTBUA UX S7A.

KiroueBble ci10Ba: si7I0BUTHIC )KUBOTHBIC, 511, HHAUWCKUAN KPACHBIN CKOPITMOH,
y)KacHBIM JIMCTOJA3, TajatoKka Baruepa, s/103y0, YyTKOHOC, TOJICTHIE JIOpH, BOMASHAs
3eMIIepoiiKa, TAauTSIHCKUMN 11ene3yo0.

Abstract. This article presents and describes some of the poisonous animals and

the principle of action of their venom.
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Keywords: venomous animals, venom, Indian red scorpion, terrible leaf
climber, Wagner's viper, venomous tooth, platypus, thick loris, water shrew, Haitian

slit-tooth

HcTtopuyecku CIOKHUIOCh TAK, YTO BBDKUBAECT HE CaMblil CHIJIbHBIM, a CaMblid
npucnocoOsieHHbId. OHUM U3 TAKUX MEXaHU3MOB afanTaiuu seisercs 1. OObIUHO,
TOKCHYECKOE BEIIECTBO B OpraHW3ME BHIPAOATHIBAIOT CICIIMATBHBIC STOHOCHBIE
anmnaparsl, SBISIOIIMECS OpraHaMM HarajeHus U 3amuThl. Ho ObiBaeT u Tak, 4to sif
HaKaIjMBaeTCsi BO BCEX OpraHax, 4TOo JieJlaeT J>KUBOTHBIX HENPUTOJHBIMU K
notpebsieHuto. JleficTBUe s/1a MOKET BapbUPOBATHCS OT HEOOJIBIIIOTO HEIOMOTaHUs 10
MTHOBEHHOW CMEPTH.

Hayke uzBectHO okoyio 5000 BHIOB SIAOBUTBHIX >KUBOTHBIX W3 PA3TUYHBIX
tunoB. 13 Hux okosno 1500 obutaroT Ha Tepputopuu OniBiero CCCP.

Cpenu SIIOBUTBIX JKUBOTHBIX BCTPEUAIOTCSI B OCHOBHOM MOJUTIOCKH,
MPOCTEHIINE, TPECMBIKAIOUIUECS, YEPBH, WICHHUCTOHOTHE, PBIObI, 3€MHOBOJIHBIC,
HAaCEKOMbIE U NTHULIBL. [Ipy 3TOM HAaCUMUTHIBAECTCS JUIIIL HECKOJIBKO BUJIOB SIIOBUTHIX
MJICKOTIUTAIOIINX U OJVH BUJ IPUMATOB.

OCHOBHBIMH MeCTaMU OOMTaHUS JAHHOTO BUJA CKOPITMOHOB sIBJstoTCS MHaus,
[Takucran, Henan u [Ipu-Jlanka.

Nx san ocobenno omaceH s jdrojied ¢ mpoOiemamu cepamna. CMEpTHOCTH
coctaisieT 0koJio 40%, )kepTBaMH CTAHOBSITCS, B OCHOBHOM, JICTH.

An mopaxkaeT cepAeYHO-COCYAUCTYIO U JIETOYHYIO CUCTEMBI, UTO B KOHEYHOM
UTOTe TMPUBOJMT K OTEKy Jerkux u cmepTu. lIpoTuBosiae OT CKOpIIMOHA
Mano3(PGEeKTUBHO MPHU KIMHUYECKOM JICUEHUH, HO TTPUMEHEHUE MPAa303uHA CHUKACT
YPOBEHb CMEPTHOCTH J10 MeHee ueM 4%.

N3 s1a kpacHOTO CKOpIIMOHA OBLIO BBIJEICHO HECKOJIBKO BEIIECTB, HAIPUMED,
TaManuH. OJTO TOKCHUH, KOTOPBIA SBISETCA OJIOKATOPOM KAJIMMHBIX KaJbIUH-
aktuBupyeMbix kaHajioB (KCNN2), B crneacTtBum 4ero TepseTcs CIOCOOHOCTH

HEWPOHOB IE€pPENaBaTh APYT APYTY CUTHAJIBI.
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Emé ogHo BemecTtBO - 3T0 HeWpoToKcHH BotlT6, KOTOpBINA CBA3BIBAETCS C
MOTEHIMAI3aBUCUMBIMA HATPUEBBIMU KaHAJaMH HACEKOMBIX, YTO MPUBOAUT K
napannuy. B HacTosIee BpeMs ero UCIoib3yOT KAK HHCEKTHIIH.

JlaHHBIN BUJ JATYIIEK pacnpoCTpaHEH B TPOIMYECKUX JIECax Ha HEOOJBbIIOM
ydacTke roro-3anaaa Koxymoum.

Otu ManeHbkue aM(@uOuWM 1O TMpaBy CUMTAIOTCA CAMBIMHU STOBUTBHIMHU
KUBOTHBIMM Ha 3emie. B cebe oOHM coaepk aT HEPBHO-MAPATUTUYECKUN S
0aTpaxoTOKCHH, CMEpPTENbHAs, JIJIs YeJIOBEKA, 1032 KOTOPOTO COCTABISET OKOJIO 2 MKT,
IpU TOM, YTO B ceOe JIATyIIKa MOXKET coJepKaTh ero Ao 1 r. [l JeTaabHOro ucxoaa
JOCTAaTOYHO MPOCTO IPUKOCHYTHCS K KOXKE JINCTOJA3a.

Bcé emé He uzBecTHO, 01arogaps 4eMy CEMENUCTBO JAPEBOJIA30B BhIPAOATHIBACT
a1. HexoTopele yu€Hble CBSI3BIBAIOT 3TO CO CHEUU(PUUECKUMU BEIIECTBAaMH, KOTOPbHIE
JATYHIKK TOJIy4al0oT BO BpeMsl NMHUTAHUA B NPUPOAHON cpene. B mabopaTopHbIX
YCIIOBHSIX OHU TEPSIIOT CBOM SIZIOBUTHIE CBOMCTBA.

barpaxoTtokcuH — cuibHeNMiA 1 HeOenkoBoil npupoasl. [Ipu nonaganuu B
OpraHM3M IIOYTH MTHOBEHHO BBI3bIBACT (PUOPWILUIALMIO JKEIYJOYKOB Cep.ua,
OKa3blBAET MNAPAIUTUYECKOE JIEMCTBME HA MBIIIBL, a TaKXKe [OBBIIIAET
IPOHULATENIBHYIO CIIOCOOHOCTh MEMOpaHbl K MOHaM Na+, B CIEACTBUM YEro KieTKa
00JIbIlIe HE MOXET Mepe1aBaTh HEPBHbIE UMITYJILCHI.

N3 »Toro BemecTBa Y4Y€HBIM YAAQJIOCh BBIBECTH IMPOM3BOAHOE BELIECTBO —
snubatuanH. OHO oOnamaer OOJEYTONSIONIMM CBOWCTBOM M CHJIbHEe Mop(uHa
npuMepHo B 200 pa3, HO TepareBTHYECKas J03a 0JIM3Ka K CMEPTEIbHOM.

DTOT BUJ ceMENCTBA raJil0KOBBIX HacesieT ropsl Typunn u Mpana Ha BeICOTax
ot 1200 1o 2000 M Hax ypOBHEM MODSI.

3MeHu UMEIOT Napy MOJbIX KIBIKOB, KOTOPBIE CIIY>KaT AJI MI0J1a4yy ]1a B KEPTBY.
Bo BpeMs yKyca OHM BBIABUTAKOTCS BIEPET, MBIIILBI COKPAIAIOTCS U MO JABICHHEM
3amyckaroT 1. JlaHHBIM MeXaHW3M NpeAHa3HAYeH Kak JJid HamaJeHus, TaKk W IS
camo000poHbl. Kak n y MHOTHX JIpyrux NpeacTaBUTeIe pojaa sl BbIpadaThIBaeTCs
CHEUUAIbHBIMM JKEJIE3aMH, PAaCIOJIOXKEHHBIMU MO0334U TJa3, y BUIOU3MEHEHHBIX
VIIHBIX KaHAJIOB.
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3MEUHBIA S — 3TO «KOKTEWJIb)» M3 OPraHMYECKHMX M HEOPraHUYEeCKUX
coeauHeHuid. OH OKa3bIBAET BIUSHUE, B IEPBYIO OUEPE/lb, HA CBEPTHIBAEMOCThH KPOBH,
BBI3bIBAET HEKPO3 M Pa3pyILICHUE APUTPOIMTOB 3a CUET BBIOpACHIBAHUS OOJBIIOTO
KOJINYECTBA TeMOrjo0nHa B MJIa3My KPOBU KEPTBBI.

OCHOBHBIE XUMHYECKUE COCTABJISIONINE siia: OCIKH, aMUHOKHUCIIOTHI, JKUPHbIE
KHUCIIOTHI, (DEPMEHTHI.

ApU30HCKHI $7103y0 WIIM KWIaThe — 3TO OJIMH W3 JBYX BHJIOB CEMEWCTBa
SAOBUTHIX SIIEPHII, COCTOsIIIEE U3 equHCTBeHHOTO poaa Heloderma.

Apean ux odburanus npoctupaetcs ot CLIA no Mekcuku.

B cocraB smoBuTOro ammaparta BXOJSAT CHEHUAJbHBIC KEI€3bl W 3YOBI.
[Tocnenqnue cMmauMBalOTCS BEMIECTBOM BO BPEMS CMBIKAHHUS YENIOCTH 33 CYET
KanuuisipHoro 3¢ dexra, HO U3-3a HEOOJIBIIOTO JIaBJICHUSI BHIOpOCA 514, ’KUBOTHOMY
HE00XO0MMO HEKOTOPOE BpeMsl YAEP>KUBATh KEPTBY, UTO Obl OH YCIIeJ MPOHUKHYTH B
KPOBEHOCHYIO CUCTEMY.

TenaokpoBHbIE MEJIKUE >KUBOTHBIE OBICTpEE MOTMOal0T OT ITOro f]a, YeM
XOJIOMHOKPOBHBIE.

Jlst yenoBeka ykyc si7jo3y0a He CMepTelieH, Tak Kak /103a, CIIUIIKOM MaJia Jijist
JIETANIBHOTO UCX0/1a, HO OYEHb OOJIE3HEH.

B coctaB sga ApH3BOHCKOro s703y0a BXOJUT HEUPOTOKCHH, YTO OBICTPO
YIHETAET HEPBHYIO CUCTEMY, HE OCTaBJISIS OIYXOJIEN HU MOKpacHeHuu. [IpouzBognoe
BEILIECTBO, BBIJIEJIEHHOE U3 Si7]a — 3TO IK3E€HAUH-4 HUCTOJIb3yETCs B KAYECTBE Iperapara
JUIs JIedeHust JuadeTa, TaK KakK SBISETCSI MUMETHKOM HWHKPETHHA, TOPMOHA,
BbIpabaThIBaHUE KOTOPOTO HAPYIIIEHO TP CaXapHOM JinadeTe BTOPOro THUIIA.

OTO OAHO M3 HEMHOTOYMCIICHHBIX MJICKOMUTAIONINX, 00JaqaroNuX sSI0BUTOM
citoHor. OOUTAIOT OHM BO BCEX IMPECHOBOJHBIX BOAOEMax BOCTOYHOM M IOTO-
BOCTOYHOI 4acTsAX ABCTpaJvu.

Ha panHmx sTamax pa3BUTHS Yy JKMBOTHBIX OOOMX IOJIOB HA 3aJHUX Jamax
MMEIOTCS SIJIOBUTHIC HIMOPHI, KOTOPhIE K MOMEHTY IOJIOBOTO CO3PEBAaHUSI OCTAIOTCS

TOJIBKO Yy CaMIIOB, KOTOPBIC OHU HCIIOJIb3YIOT BO BPEMS 6pa‘lHBIX ITIOCAHNHKOB.
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Sn yTkoHOCa criocoOeH yOuTh IUHTO. XOTh U HE CMEPTEJIeH Ui YeJI0BeKa, OH
OYCHb OOJIE3HEH, BBI3bIBAs HA MECTE OTEK, KOTOPBIM CO BPEMEHEM MOXET OXBATHUTH
BCIO KOHEYHOCTbh. bosieBbI€e OLIYIIEHUS JISATCS OT HECKOJBKUX JTHEH JO HECKOJIBKHUX
MECSILIEB.

OcHOBY i@ YTKOHOCAa COCTABJISIOT MENTHUAbl HWMMYHHOM CHCTEMBI,
npeaHa3HauYeHHbBIE 17151 O0pHOBI ¢ BUpycaMu U OakTepusiMu. [IoMUMO 3TOTO, B TOKCHHE
COAEPKATbCS €II€ HECKOJBKO BEHIECTB, KOTOPbIE B COYETAHUU BBI3BIBAIOT
CBEPTHIBAHHUE KPOBU U AJJIEPTUUYECKUE PEAKIIHH.

Takoke BBISICHUJIOCH, UTO 5IJ1 COACPKUT IItokaHonoao0HbIH nentua-1 (GLP-1) -
ATO TOPMOH, CTUMYJIMPYIOUTUH BIPAaOOTKY MHCYJIMHA BO BpeMsi MpuémMa Muiu. Y Bcex
OCTaJIbHBIX )KMBOTHBIX OH Pa3pyIlIAE€TCS B TCUEHUHU HECKOJIBKUX MUHYT, B TO BpEMs KaK
y YTKOHOCA 32 HECKOJIBKO 4acOB. YUEHBIE HAJICKOTCS, YTO 3TO IIOMOXKET IPU JICUEHUN
caxapHoro guadbeTa BTOPOro THUIIA.

OOBIKHOBEHHAs KyTOpa, UK BOJAsTHAS 3eMJIEpOMKa - BUJl MJIICKOMTUTAIOIIUX POJIa
KYTOpBI, KpYIIHENIIAst 3emiepoiika EBpOIIbL.

Apean e€ oOuTanus HaunMHaeTcs oT bputanuu 10 cesepa masoi Azun. O6uTtaet
y OeperoB MpecHbIX BOJIOEMOB, THE3/IA YCTpauBAeT U3 OPOIIEHHBIX HOP TPHI3YHOB,
XOTSI HHOTJ]Ja MOKET U CaMa UX PbITh. ITO )KUBOTHOE OTIMYHO IJIABAET U3-3a YErO U
MOJIYYHJIO CBOE HA3BAHUE.

Hamagaetr B oCHOBHOM Ha O€CIO3BOHOYHBIX, PHIO, MTEHIIOB BOJIOIIABAOIIUX
NITUI] U MBILIEBUIHBIX TPBI3YHOB, & MHOT/AA U Ha copoanueil. Hapsay ¢ yrkoHOocoOM
SABJISIETCS ATOBUTHIM MJIEKOITUTAOIIUM.

An BeIpabaThIBaeTCS IMOTYCITIOCTHON JKEJIe30M M COJIEPKUT MaPATUTHICCKOE
BEIIIECTBO, KOTOPOE JACPKUTCS B KPOBHU OT TPEX M0 MATH JHEH, Oyiarogaps 4yemy oHa
MOJKET JIeJIaTh 3alachl )KUBBIX KEPTB.

DTO KpyIHbIE HACEKOMOSIAHbIE 3BEpU. BHEIIHE OHM MOXO0XXH Ha KPBIC WIIU
3eMJICPOEK.

Oo6wuTatot Tonbko Ha ['autu u KyOe B ropHbix necax. [IuTtatorcs pacturenbHoOM

HI/II_IIGI\/JI, MCJIIKMMH HACCKOMBIMH U ITaAaJIbIO.
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SnoBuUTHI ammapar CX0XX CO 3MEHWHBIM: 3yObl, IMOJUYETIOCTHAs jKelie3a |
TOKCHYHAs CJIIOHA.

SANOBUTHIM KOMITOHEHTOM SIBJISICTCSI OJIAQpUHATOKCHH, KOTOPBIA PpacIICIUISICT
OCJIKH, TeM caMbIM 00€3/IBH)KHMBAs JKEPTBY. Y UeJoBeKa YKYC OOBIYHO HE BBI3BIBACT
CEpBhE3HBIX CUMNTOMOB. MIHTEpECHO, YTO caM U 1IeIe3yObl HE UMEIOT UMMYHHUTETA K
COOCTBEHHOMY STy ¥ TOTHOAIOT BO BpeMsl ITOSAMHKOB 3a TEPPUTOPHUIO.

DOTO €IMHCTBEHHBIM B MHUpE BHUJ SJIOBUTHIX NMpumaToB. OOUTAIOT B CEBEPO-
BoctouHor Muaun, Uagokurae u MugoHe3un.

Sn HAXOIUTCS HE TOJBKO B CIIOHE, HO U B JKEJIE3aX NEPEAHUX KOHEUHOCTEM.
Takum 00pa3oM BO BpeMs YMBIBAHUS 571 pacIpeaessieTcs Mo MIEPCTH, IpeaoTBpalias
MOSABJICHUS TTAPA3UTOB.

Nx s cocoOeH BbI3BATh YAYIILE HE TOJBKO Y )KMBOTHBIX, HO M Y Y€JOBEKa.
Onuum u3 BemiecTB sjpa sBisercs Oenok Fel-dl1. Komraubm ucmonb3yroT ero s
BUJIOBOTO PACIIO3HABAHUS U «METKW» TEPPUTOPHUU. Y UEHBIE MPEAIIOIArat0T, YTO JIOPH
MOIJIM MCIIOJIb30BaTh €r0 B MOJOOHBIX IEJISIX, M0 KpailHEeH Mepe, Ha paHHHUX dTarax
ABOJIFOIHH.

Takum 00pa3oM, MOKHO NMPUUTH K BBIBOJY, UTO JUII MHOTHX >KMBOTHBIX SIJI
SIBJISIETCS HCOOXOIMMBIM MEXaHHU3MOM aJlalTallii He TOJBKO JIJIS HallaAeHUs, HO M JIJIS
3aIUThI. BOJBITMHCTBO S70B HE CMEPTEIbHBI I YellOBeKa H3-3a HEOOJIBIION
JIO3UPOBKH, HO OYEHb 00JIE3HEHBI. B HacTosI1ee BpeMsi TPOU3BOIUTCS U3YUEHUE 5I/10B

AJI TIOCJICAYIOIICTO UCITOJIB30BaHNEC B KAUCCTBC (bapMaKOHOFI/IIICCKI/IX CpCAacTB.

Cnucok jqureparypbl

1. Bawaskar, H.S.; P.H. Bawaskar (2007). "Utility of scorpion anti-venin vs.
prazosin in the management of severe Mesobuthus tamulus (Indian red scorpion)
envenoming at rural settings" (PDF). Journal of the Association of Physicians of India.
55: 14-21. PMID 17444339. Archived from the original (PDF) on 26 July 2011.
Retrieved 14 April 2010.

2. Bhoite RR, Bhoite GR, Bagdure DN, Bawaskar HS (2015). "Anaphylaxis to
scorpion antivenin and its management following envenomation by Indian red

267



scorpion, Mesobuthus tamulus". Indian Journal of Critical Care Medicine. 19 (9): 547—
549. d0i:10.4103/0972-5229.164807. PMC 4578200. PMID 26430342.

3. Charles University; Kovaiik, FrantiSek; Lowe, Graeme; Monell Chemical
Senses Center; Ranawana, Kithsiri B.; University of Peradeniya; Hoferek, David,
Jayarathne, V. A. Sanjeewa; University of Peradeniya (2016). "Scorpions of Sri Lanka
(Scorpiones: Buthidae, Chaerilidae, Scorpionidae) with description of four new species
of the genera Charmus Karsch, 1879 and Reddyanus Vachon, 1972, stat. n".
Euscorpius. 2016 (220): 1-133. doi:10.18590/euscorpius.2016.vol2016.iss220.1.
Retrieved 29 August 2021.

4.  Ragimov A., Mazirov M., Belenkov A., Nikolaev V. Change of ecological and
biological properties of cespitose and podsolic soil at binomial deposits exposed to
local wild fire // E3S Web of Conferences. International Conference on Efficient
Production and Processing, ICEPP 2020. 2020. C. 01057

5. 3yokona T.A., ParumoB A.O., AmmnoB KO.H. KauecTBO mouBeHHOTO TOKPOBA U
3a001€BaeMOCTh HaceleHus Ha npuMmepe PecnyOnuku Agnpires u Bragumupckoit
obmactu // Ilpupoma u o0OIIECTBO: HWHTETpaAlMOHHBIE TMpolecchl. Marepualbl
MEXyHapOJAHON HayyHO-TIpakThuueckoil koHbepeHuu. Pen. E.A. T1o3zauentok [u ap.].
Cumdeponons, 2022. C. 78-83

6. JlyxaukoB E. A. SnoButeie xuBoTHbie // Kpartkas MeaumHckas
Oumuknonenuss / I'm. pea. b. B. IlerpoBckuit. - 2-¢ usn. - M.: CoBerckas
sHumkionenus, 1990. - T. 3: Pukkercuossl - Auryp. - C. 428-433. - 559 c. - ISBN 5-
85270-009-6.

7. ParumoB A.O., MasupoB M.A., BoponoB M.A. IlpocTtpancTBeHHOE
BAPbUPOBAHUE AaArPOXMMUYECKOTO COCTOSIHUS TIMaXOTHOW JEPHOBO-TO30JUCTON
JIETKOCYTJIMHUCTON MOYBKI // DyHIaMEHTAIbHbBIE U MIPUKIIAIHBIE OCHOBBI COXPaHEHUS
IJIOJIOPOJNST  TIOYBBI M TOJYYEHUS OKOJOTUYECKH O€30mMacHOW MPOAYKIIHH
pacTeHUEBOACTBA. MaTepuaibl Beepoccuiickoii HAyYHO-IPAKTHUECKOW KOH(pEpEHITUU
¢ MexayHapOoIHbIM y4acTHUEM, MOCBSIIEHHOW 75-JE€TUIO CO JHSA POXKICHUS JTOKTOpA
CEJILCKOXO3SIMCTBEHHBIX Hayk, Tmpodeccopa, IlouetHoro paboOTHUKA BBICIIETO
npodeccruoHaibHOTO o0pa3zoBaHusi P®, 3aciykeHHOro paOOTHHKA BBICIIEH IIKOJIbI
P®, 3acinyx’eHHOTo aesiTenst HAyKU U TEXHUKHU Y JIbsTHOBCKOM 00J1aCTH, 3aBEAYIOIIETO
kadenpoit «llouBoBeneHue, arpoxuMus W arpodkoyiorusy» KynnkoBoil AJEBTHHBI
Xpucrodoposusl. 2017. C. 311-317

8. VYmanosckuii U.B., JImutpesckas N.N., benonyxos C.JI., Ma3zupo M.A.
[IpumeHeHue 3amMTHO-CTUMYJIHpYoniero komiuiekca "[I'®K" mpu Bo3nenbiBaHUM
neHAa.// 3emnenenue. 2016. Ne 1. C. 29-31

268



YK 631.4

ITOYBEHHBIE YIOBPEHUSA KAK ®AKTOP HEI'ATUBHOI'O BJIMAHUA
HA ITOYBEHHYIO BUOTY
IllenTepoB A.A.

Cmyodenm
@I'bOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

Ma3supos U.M.
Karnouoam 6uon. nayx, cmapwuii npenooasameins
@I'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

SOIL FERTILIZERS AS A FACTOR OF NEGATIVE IMPACT
ON SOIL BIOTA
Shenterov A.A.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Mazirov I.M.
Senior lecturer

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AnHoTamusi. s pocta U pa3BUTHS pacTeHUN HEOOXOAMMBI MUTATEIbHBIC
BELIECTBA, YTOOBI PACTEHHS MOTJIM HOPMAJbHO pa3BUBAThCS, JaBaTh YpOXKall U
3¢ (PEeKTUBHO BBHINONHATH CBOU QyHKIMU. PacTenus 6epyT HEOOX0JUMbIe UM BEIIECTBA
HEIIOCPEJICTBEHHO U3 IIOYBBI, IIPM HEXBAaTKE 4YEJIOBEK BHOCUT MMHEPAJIbHBIE
yA00peHus, KOTOPbIE BOCHOJIHSIOT HEJOCTATOK BEUIECTB M 3HAUYMUTEIHLHO YHPOUIAIOT
paboTy depMepoB, TMO3BOJSSE MM IMOJydaTh CaMbldi BBICOKMUA Yypoxkall mpu
MUHHUMAJIBHBIX 3aTpaTax. Ho MCKyCCTBEHHO BHECEHHBIE BEILECTBA HE BCETAA MOTYT
ObITh Oe3omacHbiMU. HempaBuibHOE BHECEHHE YAOOPEHHI MOXET HAHECTH
HEMNONpPaBUMBIM BpeJ 3€JeHBbIM HacaxaeHusM U nouse. [locnencTBusi MOTyT OBITH

CaMBIMH Pa3HbIMH.
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KiioueBble cj10Ba: TEXHOTCHHOE 3arps3HEHUE, HETaTUBHOE BIMSHUE,
pecypchl, ¢uiopa, payHa, ynoOpeHus, MOYBEHHAs OMOTa

Abstract. For the growth and development of plants, nutrients are needed so
that plants can develop normally, yield crops and perform their functions efficiently.
Plants take the substances they need directly from the soil, if there is a shortage, a
person introduces mineral fertilizers that make up for the lack of substances and greatly
simplify the work of farmers, allowing them to get the highest yield at minimal cost.
But artificially introduced substances may not always be safe. Improper fertilization
can cause irreparable harm to green spaces and soil. The consequences can be very
different.

Keywords: man-made pollution, negative impact, resources, flora, fauna,

fertilizers, soil biota.

HepannoHabHOE  KCIOJIB30BAHME IIOYBEHHOI'O IIOKPOBA U BHECEHHUE
YpEe3MEPHOro KOJIMYECTBA YAOOpPEHUH, MOXKET NPHUBECTH K TOMY, YTO BpEIHBIE
BeliecTBa OyAyT HakKaluMBaTbCsli B TOW 4YacTH pACTEHHs, KOTOPYH YeJIOBEK
yHOTpeOISIET B MUY, a COJAEPKAHUE MOJE3HBIX BEUIECTB U BUTAMUHOB B PAaCTEHUU
CHIKAeTCs 10 MUHUMYMa.

Haubonbmuii Bpes MPUHOCAT a’pO30JM, ras3bl, KOTOpPbIE NPUMEHSIOT IS
3aIUTBl OT BPEAUTENEH, NMPUYEM BPEA MOXKET MPOSBUTHCA cIycTs ronbl. [lpm
NPUMEHEHUN YJOOpPEHHUI HY>KHO IPaMOTHO PyKOBOJICTBOBAThCS, UCCIIEI0BAThH MOYBY
Iepesl BHECEHUEM, TIIATENBHO CIIEIOBATh MHCTPYKIMU IO MPUMEHEHHIO, XOPOIIO
M3y4aTb pacCTCHUSI.

Ecniu mpousonuia Takasg cuUTyalMsi, YTO BHECIM CIMLIKOM OOJbILIOE
KOJIMYECTBO YIOOpPEHUH, TO HYKHO CPOYHO MPEANPHUHATH HEOOXOAMMBIE MEPBHI.
IlocnencTBust 1pM BHECEHUMM HENPABUIIBHO PACCYUTAHHOW JO3MPOBKH, MOKET
IIPUBECTH K CIEAYIOLINM IOCIEACTBUAM:

1. Ucue3HoBenue OakTepuii, KOTOPbIE yYACTBYIOT B MPOLECCE PA3TOKEHUS;

2. I3MeHeHHne KUCIOTHOCTH MOYBBI (KMCIOTHOCTH BIUSET HA PACTBOPUMOCTb,

JOCTYITHOCTh, YCBOEHHUE, a TAK)KE CTENEHb JOCTYITHOCTH BEIIECTB);
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3. YnnotHenue rpyHTa (yCIOXKHAET OOpabOTKYy MOYBBI MEpe] IMOCAAKONM;
pacTeHusIM TsDKeJlee pa3BUBAaTh KOPHEBYIO CUCTEMY M OpaTh M3 HEE MUTATEIIbHbBIE
BEIIIECTBA);

4. Dpo3us (3po3us OIMACHA CHUKEHUEM KAYECTB IMOYBBI, CTPYKTYPBI, BILIOTH J0
COCTOSIHUSI HETIPUTOJHOCTH K CEIbCKOXO035UCTBEHHOMY MCIIOIb30BaHUIO);

5. Ilonnas rubens ypoxkas;

6. CxarMBaHye HETUITUMYHBIX ISl [IOYBBI COEIMHEHU;

7. McTouienre nOYBEHHOTO CJIOS;

8. Mccymenne no4ys u IpyTrue.

[louBa mO3BONSIET CO3AaTh OJATONPHUATHYIO OOCTAaHOBKY JJIA MPOKUBAHUS
4esioBeKa, JUIs €ro TpyAa, oTasixa. OT KauecTBa MOYBBI 3aBUCSAT COCTaB aTMOC(EPHI,

Ha3CMHBIX U I'PYHTOBBLIX BOJ.
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AHHOTamusi. B Mecrtax pasMmenieHuss TOPOJIOB 3€MHas MOBEPXHOCTb
3HAYUTENIbHO TpeoOpa3zyeTcsi B  pe3yJbTaTe MPOLECCOB HAMPaBICHHBIX HA
YOBIIETBOPEHUE HYK/]I YeIOBeKa. B cBsi3u ¢ ueM, TeppUTOpHs JTH0OOT0 TOPOJIa, B TOM

gucie u Bragumupa, He sIBASETCS OTHOPOHON B JIaHAIIIA()THOM OTHOIIICHHH.
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KiroueBble cjoBa: ferpajganus 104YB, ypOO3eMbI, 3KOJIOTHYECKOE
paBHOBecHe, JaHIIIaPT

Abstract. In places where cities are located, the earth's surface is significantly
transformed as a result of processes aimed at meeting human needs. In this regard, the
territory of any city, including Vladimir, is not homogeneous in landscape terms

Keywords: soil degradation, urban ecosystems, ecological balance, landscape

B nactosiiee Bpemsi UIyT Tpolecchl ypOaHU3AIMU: PACTET YHUCICHHOCTb
TOPOJCKOTO HACEJICHMS, MPOUCXOAUT PACIIMPEHUE TOPOJOB, & TAKKE MOSBIIOTCS
HOBBIE TIOCEJIEHUS. B mponecce rpagocTpouTeNsCTBa OCBAMBAIOTCS TEPPUTOpUU. Bee
ATO MaryOHO BIUSET HA IPUPOIY, B OCOOEHHOCTH Ha JIAHIIA(THI.

[TapkoBeiii JaHAmIAPT - PA3HOBUAHOCTH KYJIBTYPHOTO WA MPUPOTHOTO
naamadTa, TPeoOpa3OBAHHOTO B PE3yJIbTaTe HANPABICHHOW JIEATEIbHOCTH
YEeJIOBEKa;  OIPAHMYEHHOTO  OMNPEAECICHHBIMU  TPAHUILIAMHU;  COYETAIOUIETrO
IIPOCTPAHCTBEHHO OPraHU30BaHHBIE E€CTECTBEHHBIE JJIEMEHTHl W PANHOHAIBHO
pa3MENIEHHBIE UCKYCCTBEHHBIE SJIEMEHTBI.

HeobxoaumocTthb 00BEKTHUBHOM OLICHKH s pexTuBHOCTH II0YB
ypOaHU3UPOBAHHBIX TEPPUTOPHUIM, KOTOpass HEBO3MOXkHasi 0€3 CaHUTapHOTO
oOcneoBaHusl TEPPUTOPUH, OTOOPA MPoO MOUYBHI U €€ JTa0OPATOPHOTO aHAIK3a - BOT
rJIaBHas 3ajaya, KoTopas sBJsieTcs HanOoJiee aKTyaJbHOM M MEePBOCTENIEHHON MpH
PacCMOTPEHUH CAHUTAPHOIO COCTOSIHUS TAPKOBOM 30HBI Ha IpuMepe napka 850-netust
r. Bmagumupa.

B mapke mnpeo0OiagaloT HAaCaKIEHUS SCEHsS BBICOKOrO, TOMOJIA, KIIEHA
aMEpUKaHCKOTO, JIUITBI MEJTKOJUCTHOM, 0epE3bl MOBUCIION, JIMCTBEHHUITBI CHOMPCKOMH,
psAOMHBI OOBIKHOBEHHON W €1 eBponeiickol, B Bo3pacte 35 - 45 ner. Kpome Ttoro,
3/1€Ch BBICAKEHBI M AK30TUUYECKHE MOPOJIbI: €JIb KOJouasl, KalllTaH KOHCKUN U Opex
MaHbUWXKYpCKHUil. M3 KycTapHHUKOB TMpeo0IadaroT My3bIPETUIOAHIUK KaMEHOJIHMCTHBIH,
KaparaHa ApEeBOBUJIHAA U CIIUPEs] MBOJMCTAsl. ['ycTOTa IpEBECHBIX HACAXKIAEHUU B 2
pasa npeBbIlIaeT HOpMY. M3-3a 3TOr0 KpOHBI MHOTHX J€PEBHEB HEAOPA3BUTHI, CTBOJIBI

HCKPUBJICHEI.
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CanuTtapHoe o0OcnefoBaHHE 3€MeNb SIBISETCS MPEABAPUTEIBHBIM 3TalloOM
OLIEHKHM CAaHUTAPHOI'O COCTOSIHUSA IOYBBI ITAPKa, KOTOPask MPOBOAUTCS MO CAHUTAPHO -
XUMHUYECKHUM, CAHUTAPHO - 0aKTEPUOJIOTUUECKUM, T€IbBMUHTOJIOTHYECKIM, CAHUTAPHO
- SBHTOMOJIOTUYECKUM ITOKA3aATEISIM.

IToce mpoBeAEHHBIX UCCIENOBAHUN ClIETIaHbl CIEAYIOIINE BBIBOBI:

1. CoctaB NOYBEHHOIO IIOKpOBa IIapKa COCTOMT M3 €CTECTBEHHBIX
30HAJBHBIX [I0YB, AHTPONOIE€HHO-ECTECTBEHHBIX IOYB (arpo-, ypOO-MOYBBI H
TypOMpPOBaHHBIX) U AHTPOIIOT€HHO-NPe0oOpa30BaHHbIX (YypOacTpaTo3eMbl, CTaTa3EMbI
U CTpaTU(UIIUPOBAHHBIC MTOYBHI).

2. B nenom skosiornyeckasi 0OCTaHOBKA Ha TEPPUTOPHUH ITapKa OLEHUBAECTCS
Kak BECbMa HEUTpalbHasg, II0 YPOBHIO TI'PAHYJIOMETPUYECKOI'O COCTaBa, OIHAKO
HEOJIAronoJy4HbIMA MO BEIMYHUHE YIUIOTHEHHOCTH TIOYBBI M HU3KOIO YpPOBHS
II0Ka3arejiel II0J0POAHs, YTO 3aTOPMAKMBAET POCT MEIKUX KOPHEU APEBECHBIX U
TPaBSHUCTBIX PACTEHUH U HapyIIaeT MPOLECC €CTECTBEHHBIX OOHOBIIEHUH, UTO BUJIHO
HEBOOPYKEHHBIM TJIa30M 110 PEICIOIIEMY TPABIHOMY KOBDY.

3.  CopnepxaHuE TSKENBIX METAJUIOB BBI3BIBAECT OIACEHHE C TOYKH 3PEHUS
ux conepxanusa Bbime I1JIK. [ToxazaTenn OmosIOrMuecKoi aKTUBHOCTH IOJHOCTBIO
OTPAXKAIOT HKOJIOTUYECKOE COCTOSHUE IOUYB ITAPKOBOM 30HBI B CBA3U C XMMUYECKUM,

(bI/IBI/ILIeCKI/IM H 3KOJIOTHYCCKHUM COCTOSAHUCM.
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AnHOTanusl. /lerpamupoBaHHbIC TIOYBHI MMOCTENEHHO MEPECTAIOT BBITTOIHSTH
CBOM DJKOJIOTUYECKO-3alMUTHBIC (DYHKIMM W TOCTEIICEHHO MPOBOIMPYIOT IPOIIECCHI,
CBSI3aHHBIEC C O0IIEH Jerpamanyeil 3eMHON MMOBEPXHOCTH, CTIOCOOCTBYIOT U3MEHEHHUIO
KIMMAaTUYeCKNX  (PaKTOPOB, SBISAACH OMACHBIMH TPHUPOAHBIMH  OOBEKTaMHU.
JlerpaavpoBaHHbIE TOYBBI MPUHOCSIT OOJBIION SKOHOMHUYECKUHN YIIepO, 9TO BICUET 32
cO00i HapyIIEHUE CIIOKHUBIIETOCS 3KOJOTHYECKOTO PaBHOBECHS] M YXY/IICHHE
COIMAJTBHBIX YCIIOBHH JKH3HHU.

KiroueBble  cjoBa:  Jerpajanus TOYB, JKOHOMHYECKHU  ymiepo,
AKOJIOTUIECKOE PAaBHOBECHE.

Abstract. Degraded soils gradually cease to perform their ecological and
protective functions and gradually provoke processes associated with the general
degradation of the earth's surface, contribute to changes in climatic factors, being
dangerous natural objects. Degraded soils cause great economic damage, which leads
to a violation of the established ecological balance and deterioration of social living
conditions.

Keywords: soil degradation, economic damage, ecological balance

XapakTepHoil 0COOEHHOCTBIO BCeX MouB Biamumupckoii o6iactu sBISETCS
ciabas ryMycHas MpOoCIIOiKa, 1oJ1 XBOMHOM moACcTHIIKON. [1oa ryMycHBIM ciioeM uaer
00€CI[BEeUCHHBI BHIMBIBHOM TMO30JUCTHIN CJIOM, M, HAKOHEI], HAa OOJIBIION TiTyOuHE
HaxoJATCa Oypble TPYHTHI, Ha3bIBAEMbIC OCAJOYHBIMH, HJIA BHIMBIBHBIMU TPYHTaMHU.
NMeHHO TaM, Ha HEKOTOpOW TriayOHMHE OT MOBEPXHOCTU 3EMIIHM, PaCIOJIArarTCs
MJI0JIOPOJHBIE TTOYBEHHBIE CJIOs, CIIOCOOHBIE OTJABAaTh CBOK MUTATEIBHYIO CpEIy
pacTEHHUSIM.

J1o HacTOsI11Ier0 BpEMEHU B HAIlIEH CTpaHe HE ObLJIO €IMHOW CHCTEMbI KOHTPOJIS
arpo3KOJIOTUYECKON CHUTyallud Ha TEPPUTOPHUAX, HCIOJB3YEMBIX B 3EMIICIECIUHU,
KOTOpast MO3BOJIMIIA OB BCECTOPOHHE U TITyOOKO OIEHUTH, KaK MOJOKUTEIHLHOE, TaK U
HETaTUBHOE BO3JIECMCTBHUE CPEACTB XUMHU3ALMKN U arpPOTEXHUKHU KaK HEMOCPEACTBEHHO

Ha arpo3KoCucCTeMy, TaK 1 3a ee npcaciamMu.
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Taxoii cuctemMol peryJsipHbIX HAOMI0IEHUI COCTOSHUS OKPY KaloIel cpebl B
3EMJICJICIIUH SIBIISIETCSA ArPO3KOJIOTUYECKUA MOHUTOPHHT.

JlokanbHBIA ~ arpOdKOJIOTUYECKHI ~ MOHUTOPHUHI  3€MENb  CEJIBCKOXO-
3SIMCTBEHHOTO HCIMOJIb30BaHUSI MPOBOASAT HA TIOCTOSIHHBIX PEMEPHBIX Yy4aCTKax
moma b0 30-60 ra ¢ THHUYHBIMU JI1 PETMOHOB MOYBEHHBIM MOKPOBOM, CHCTEMOM
3€MJIENIOJIB30BAHNS U PA3JIUYHBIMU YPOBHSIMU aHTPOIIOT€HHON HArpy3KHu.

Pacnipenenenne TsSKeNnbIX METAJUIOB B MOYBAX - BEChMAa CJIOKHBIM MPOLIECC,
0OyCJIOBJICHHBIN PsiIoM (PAaKTOPOB, CPEAN KOTOPBHIX BaKHEWINAs POJIb MPUHAICKUT
THUIAM TO0YB, WX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM UM  KHUCIOTHO-OCHOBHBIM
CBOMCTBAaM, COAEPKAHHUI0 B HUX OPraHUYECKOIO BEIIECTBA, TPAHYJIOMETPHUYECKOMY
COCTaBy, a TAaK)K€ BOJHO-TEIJIOBOMY PEXXHUMY U T€OXUMUUYECKOMY (POHY PETHOHA.

[IpoBeneHHbIE nabopaTopHBbIE UCCIIENOBAHUS TTO3BOJIUIIN JaTh
arpOXMMHUYECKYIO0 XapaKTEPUCTUKY MaXOTHOI'O TOPU30HTA ITOYB PENEPHBIX YUACTKOB.
Ha ocHoBe 11a00paTOpHBIX aHAJIU30B, ClICTIaHbl CIEAYIONINE BHIBOIBI:

1. KoMmIuieKkcHble HCCIEIOBaHUSA, NPOBEICHHBIE HA PENEPHBIX YYaCTKax
Brnagumupckoit o0iacTu, JoKa3ald, 4TO COJEp:KaHUe [IMHKA B MaXOTHBIX MOYBAX HE
MPEJICTABISAECT ONACHOCTH ISl 3/IOPOBbSI JIFOJIEN U KUBOTHBIX.

2. Bo Biagumupckoit 0651acTu cepble-JIecHble U TOMMEHHBIE TTOYBBI Hanuboiee
IUIOAOPOJIHBI, T.K. COJEpP)KAHWE OPraHUYECKOr0 BELIECTBA B HUX BBIIIE, YEM B
J€PHOBO-TIOI30JIUCTHIX CYTJIMHUCTBIX U CyrnecdaHbiX. [0 KUCIOTHOCTH MOMMEHHbBIE
IIOYBBI OTHOCATCS K CPEOHEKHUCIIBIM, JEPHOBO-NOJ30JIUCTHIE CYNECYaHbIE K
C1a0OKHUCIBIM, a JAEPHOBO-TIOJ30JIUCTHIC CYTJIUHUCTBIE W CEpPbI€ JIECHBIE IOYBHI
OTHOCSITCS K OJIU3KUM K HEUTpAJIbHOU cpejie.

3. B ceppIx-lecHBIX M TMOWMEHHBIX MMouyBaxX Bragumupckoi o06iacTu
pacripesiejieHie IMHKa PpaBHOMEPHO YObIBAaeT MO MpOo(uiiro MouBhl, a B JEPHOBO-
MO/I30JIUCTHIX CYTJIMHUCTBIX M CYNECUYAHBIX OHO MPEeo0JaJaeT B MOBEPXHOCTHBIX
COAX, HO MO TPOo(HUI0 MOYBHI YOBIBAET HEPABHOMEPHO, B HWKHUX CIIOSX

HaOIr01aeTCS MTOBBILIEHNE.
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AHHOTauuMs. B mnocnegHee BpeMsi 3HAYUTEIBHO BO3POCIO BO3IACHCTBHUE
YEeJI0BEKA Ha MPUPOAY, IMOITOMY IMOABUIACH YIPO3a HCTOILUECHHS ONPENCIEHHBIX
pecypcoB. Kpome TOro, yBemWYWIMCH MAacIITa0bl BHIOPOCOB OTXOJIOB B MPUPOY.
KocHynock 3T0 ¥ 110YB, KOTOpBIE SIBISIOTCS BAXKHEHUIITUM KOMIIOHEHTOM Ouocdepsl u
ONPENEISIOT MHOTHE ITPOLECCHI, TPOUCXOAAIME B HEU. IMEHHO ITOYBEHHBIN TTOKPOB
aBsieTcst 0a30i ISl IOCENEHUs JIIOJIeH, U MO3TOMY IMOCJEICTBUS 3arpsi3HEHUS MTOYB
HE0OXOAMMO 10 BO3MOKHOCTH MPEAOTBPALIAThH

KiroueBble c¢j10Ba: TEXHOTEHHOE 3arpsi3HEHUE, HETaTUBHOE BIIMSIHUE,
pecypchl, MOYBEHHAasi OMoTa.

Abstract. Recently, the human impact on nature has increased significantly, so

there is a threat of depletion of certain resources. In addition, the scale of waste
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emissions into nature has increased. This also affected soils, which are an essential
component of the biosphere and determine many of the processes taking place in it. It
is the soil cover that is the basis for human settlement, and therefore the consequences
of soil pollution should be prevented as much as possible

Keywords: man-made pollution, negative impact, resources, soil biota.

[TouBa siBISIETCSI OCHOBOW W 0a30#l AJIA MOCEICHHUS YETIOBEKa, OHA HaJIeIseT
HEOOXOAMMBIMHA pecypcaMu, 0e3 MOYBbI HEBO3MOXKHA >KM3Hb. MHOTHE TOMBI JIFOIU
UCTIONB30BAIM TOYBY, HE AyMasi O TIOCJICICTBHUAX, CTPEMSCh MOJIYyYUTh W3 HeE
MaKCUMyM TOTO, YTO OHA MOJKET JJaTh. ITO MPUBEIIO K JETPajaIllii TOYBEHHOTO CIIOS.
VYep6 Takoi KOJIOCCaIbHBIN, YTO MPOIECC CAMOBOCCTAHOBJICHHUS MTOUBBI HE MOYKET B
MIOJIHOM Mepe OYUCTHUTH OT BCEX 3arps3HUTENCH. 3arpsa3HeHue 3eMelb SIBISETCS OUCHb
CEpPhE3HOM M BAXKHOU MPOOJIEMO, KOTOPYIO HEOOXOIUMO peliaTh, a B MOCIEICTBUU
MUHUMM3UPOBATH yIIEpO.

CaMbIMU OCHOBHBIMHU TOCJIEICTBUSAMU JAHHOU MPOOJIEMBI SIBISIOTCS:

1. Opo3us;

2. OnycThIHUBaHUE;

3. 3ab0oJraunBa”Hue;

4. 3arpsi3HEHUE.

B nmanHoe Bpemsi yxe MpPOBOASTCS HEKOTOPHIE MEpbI, KOTOPbIE MOMOTAIOT
coepeub nouBy. s 60pbObI ¢ Aerpasaueil UCIoIb3yIoT:

1. KoHTpoib BEIpYOKH JIECOB;

2. KOHTpOJb UCTIOJIL30BAHUS TTOYBBI B CEILCKOXO3SMCTBEHHBIX LIENAX;

3. TexHonorus ceBOOOOPOTOB C pa3MEUICHUEM ITOJIOC HaJl TapOM;

4. CosznaHue y4acTKOB C MHOTOJIETHUMH TPaBaMHU;

5. Cosznanue 0y(depHbIX 30H.

Js1st 60pBOBI € IpO3UeCi MPUMEHSIOT:

1. Coxpamiennas oOpaboTka (T.e. 6€3 BCIIaxMBaHUS ITOYBHI);

2. I'mapoTexHUYECKHUE COOPYKCHHUS;

3. TlouBo3amuTHbBIE CEBOOOOPOTHI;
4

CokpaiiieHre KOJIu4ecTBa ya0OpeHUil, MeCTUIHIOB.
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Taxxe IJIs1 BOCCTAHOBJICHUA ITOYBCHHOI'O IIOKPOBA, HWCIOJIB3YHOT MCTOX
PEKYyJIbTUBALIUU 3€MCJIb, TO €CTh KOMIIJICKC MCP, HAITPABJICHHBIX HCIIOCPCACTBCHHO HA
BOCCTAHOBJICHHUC CTPYKTYpPbI, KOTOpPasd ObLIa IMOBPCKIACHA B IIPOLCCCC I[O6I>ILII/I
IMOJIC3HBIX HMCKOIIACMBIX, CTPOUTCIILCTBA, CBAJIOK. C}’H.[GCTByeT HECKOJIbKO MCTOAOB

PCKYJIbTHUBAIIUN ITOYBLI:

1. [ToaroToBka 1Mo4YBbl K BOCCO3aHUIO CEIIbXO3YTOJINM;

2. IToaroroBka mo4Bkl K BEICAXKUBAHUIO JIECOB;

3. Pa3BuTHe 30H OTIBIXA;

4. [IpoBeneHrne CaHUTAPHO-TUTMEHUYECKHMX MEp Ha ydacTKaX, KOTOpbIE

HETNPUTOJIHBI JIJI1 UCITOJIb30BAHMUS;
3. W3bsaTre Mo BO3MOXXHOCTH U3 TIOUBBI HE(TH;
6. [IpoBOINUTE CTPOUTENIBCTBO HA HEMTPUTOAHBIX 3EMIISIX.

OnycThIHUBAHUE MOXKHO MPEAYNPEAUTh ONTUMH3ALKMEH HCIOJIb30BAHUS
pECypCcoB, paCUIMPEHUEM BOJHBIX 3alacOB, CTUMYJIMPOBAHUE MPUPOAO3ALIUTHBIX
MPOM3BOJICTB.

OdeHb BOXKHBIM M HEOOXOJAMMBIM METOJIOM OOpPHOBI C 3arpsi3HEHHUEM TOYBbI
ABJISIETCS] CTPOUTENBCTBO COOPYKEHUH MO MepepaboTKe U yTHUIIM3ALUU MycOpa.

Kaxx b1l uenoBek 00s13aH 3a1yMaThCsl O CBOEM OTHOIICHHUH K MTOYBE, U CACNIATh
BCE€ UTO B €ro Cujax, Kak Mo OJMHOYKE, TaK M KOMIUIEKCHO, YTOOBl YCTPAHUTHh U
MPEIOTBPATUTH 3arPsI3HEHUE TOYBEHHOTO CJIOA.

[louBa - 93TO KoOJOCCAaTbHOE MPUPOJHOE OOTaTCTBO, OOECMEYNBAIOIIEE
YEJI0OBEKA MPOAYKTAMU MMUTAHUS, )KUBOTHBIX - KOPMaMH, a MPOMBIIILIEHHOCTh CHIPHEM.
Bekamu u ThicsueneTUsIMU cO3/1aBanach OHa. UTOOBI TPaBUIIBHO UCIIOIB30BaTh MOYBY,
HaJI0 3HATh, KaK OHA 00Pa30BHIBATIACH, €€ CTPOEHUE COCTAB M CBOMCTBA.

[TouBa oOnagaeT 0COOBIM CBOMCTBOM - IJIOJOPOAUEM, OHA CIYXHUT OCHOBOWU
CEJIbCKOI0 XO35IMCTBA BCeX cTpaH. [louBa mpu npaBUIbHOM IKCIUTYyaTallid HE TOJBKO
HE TEPsIET CBOMX CBOMCTB, HO M YJIYUIIIA€T UX, CTAHOBUTCS O0JIee II00POIHEE.

OnHaKo IIEHHOCTh TOYBBI OMNPEIAEISIETCA HE TOJBKO €€ XO3SMCTBEHHOMN

3HAYUMOCTBIO JUIs CENBbCKOr0, JIECHOTO U APYTUX OTPACIIEN HAPOIHOIO X0341CTBA; OHA
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ONPEAEIACTCS TAKKE HE3AMEHUMOW 3KOJOTHYECKOW POJIBIO MOYBBI KaK BAXKHEUIIIETO
KOMIIOHEHTA BCEX Ha3€MHBIX OMOIICHO30B U OMochepbl 3eMJIH B IIEJIOM.

Uepe3 MOYBEHHBIM TOKPOB 3€MJIM HUJIYT MHOTOYHMCICHHBIE SKOJIOTUYECKUE
CBSI3U BCEX KUBYIIHMX Ha 3eMJI€ OPTaHU3MOB (B TOM YHCJIE U YEJIOBEKA) ¢ JIUTOCHEpOid,

ruapocdepoit u aTMocepoi.
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V]IK 631.4

BBIBPOCHI XUMHUYECKUX COEJJUHEHUM MNEPEPABATBIBAIOIIE
U JJIOBBIBAIOUIEN MTPOMBIIIJIEHHOCTHU KAK ®AKTOP
3ATPA3ZHEHUSA TIOYBbI
IllenTepoB A.A.

Cmyoenm
DI'HOY BO Braoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

EMISSIONS OF CHEMICAL COMPOUNDS FROM THE PROCESSING
AND EXTRACTIVE INDUSTRIES AS A POLLUTION FACTOR
Shenterov A.A.

Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AnHoTamusi. B mocnennue rompl mpoOiemMa HeTSIHBIX 3arps3HEHHM
CTAHOBUTCSl Bce Oojiee akTyalbHOW. Pa3BUTHME NPOMBIIUIEHHOCTH M TPAHCIOPTA
TpeOyeT yBeTU4eHUs 100bIYM HEPTH KaK SHEPrOHOCUTEIIS U CBIPhS ISl XMMUYECKOM
MIPOMBIIUIEHHOCTH. A BMECTE€ C TE€M 3TO OJHA M3 CaMbIX OMACHBIX JJISi MPHUPOJIbI
uHAycTpuil. EXeronHo MWIIMOHBI TOHH HE()TH BBUIMBAIOTCS Ha IMOBEPXHOCTD

MI/IPOBOFO OKCaHa, MOoIagardT B IMIOYBY MW T'PYHTOBBIC BO/bI, CroparoT, 3arpA3HIAA

BO3/yX.
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KiioueBble cj10Ba: TEXHOTCHHOE 3arps3HEHUE, HETaTUBHOE BIUSHUEC,
pecypchl, MOYBEHHAs 0M0Ta, HEPTIHBIC 3BArPSI3HEHU.

Abstract. In recent years, the problem of oil pollution has become more and
more urgent. The development of industry and transport requires an increase in oil
production as an energy carrier and raw material for the chemical industry. At the same
time, it is one of the most dangerous industries for nature. Every year, millions of tons
of oil spill onto the surface of the world's oceans, enter the soil and groundwater, burn
up, polluting the air.

Keywords: man-made pollution, negative impact, resources, soil biota, oil

pollution.

HedTs — 3T0 cMech yrieBoAOpPOIOB M MX MPOU3BOJIHBIX, TAKUX KaK OCH3WH,
KEpPOCHH, TYIpOH U T.1. PazBuTne nuuaycTpun TpedyeT O0JbIIero KOJM4ecTBa J00bIYH
HedTenpoaykToB. Exxeronno npu no0eiBanuu HeTH Tepsercs S0 MiIH TOHH, uiu 2%
ot obuieit Maccol 100bruM (500 MiH TOHH). BenenctBue yredek, moTepu, CrOpaHUs
3arpsi3HAIOTCA BOJA, MOYBa, BO3AyX. OCOOEHHO 3arpsi3HEHbl PETHOHBI, /1€ PSIOM
MPOXOASAT HePTenpoBOAbl, HedTenpombiciabl. HedpTenpoaykTel momnagamT B BO.NY,
MIOYBY B pe3yJbTaTe CIyYalHBIX Pa3IMBOB C CYJIOB, ABTOLMCTEPH U MPU yTEUKaX U3
IIO/I3€EMHBIX PE3EPBYapOB.

HeratuBHOE BIMsSHME TaKOTO BUA 3arpsi3HEHUS MPOSIBISIETCS B M3MEHEHUH
Mop(donoruueckux, (pU3NYeCKuX, XMMHUUECKUX CBOMCTB MOYBHl (Bo3pacTanue pH,
MOBBIIIEHUE KOJIMYECTBA YIJIEPOJa, YIIIEBOJOPOAOB, HAPYLIEHUE a30THOTO PEXHUMA,
M3MEHEHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MTpolieccoB). Koraa HedTh mocrynaet
B KJIETKM PACTEHUH, TO 3TO BbI3BIBAET TOKcHYecKHEe d(P(PEKTsl, Takue Kak
MOBPEKACHNE, pa3pylIeHNE, OTMUPAHNE BCEX JKMBBIX KJIETOK PACTCHHM, HAPYIIACTCsI
pocT, 0OMEH BEIIECTB, Pa3BUTHE.

[TocnencTBus 3arpsizHeHUs HE(PTHIO U €€ MPOTYKTaMH 3aBUCAT OT (aKTOPOB,
OT CBOWCTB, I1APAMETPOB I1OYBHI.

K nepBoit rpynmne GpakTopoB MpUUUCISIETCS XUMHUYECKas MPUPOJIa BEILECTB,

CpPOK OT MOMCHTA 3arpsA3HCHUA, UX KOJIUYCCTBO. Tak kak HC(bTB HMECT OI'POMHOC
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KOJIMYECTBO (hpakluii, TO UX MOBEACHHUE B MOYBE MOXKET OBITh OUYE€Hb Pa3HOOOPa3HO.
Jlerdye Bcero mpoHMKAIOT B OYBY Jierkue ¢pakiuu (Ha rryOuny 1 m), U eciu rmoysa B
OCHOBHOM 3arpsi3HeHa JIETKUMH (pakuusMud HEPTH, TO CO BPEMEHEM OHA MOXKET
CaMOCTOATENIbHO OYHMCTUThCA. Tspkenmple (pakuMu MPOHUKAIOT Ha HEOONBIILYIO
riyouny (12 cm), 1 BellecTBa, HaXOASIINECS HETOCPEACTBEHHO B MIOYBE U3 TAXKEIBIX
(dpaxuuii co BpeMeHeM, 00pa3yloT TBEPAYIO KOPKY, B pe3yJbTaTe TAaKOT0 3arps3HEHUs
II0YBa CAMOCTOSITEIIbHO HE MOYXKET OYUCTUTHCA.

@pakunn HedTH O00NAaJAOT PA3IUYHOW TOKCHUYHOCTBIO. Tak, TskKenble
bpakuy yXyAmIaloT WIH JENal0oT COBCEM HEBO3MOXKHBIM a’palyio TMOYBHI, T.C.
IbIXaHUE, a BCJEACTBUE 3TOr0 IMOYBEHHAss MUKpO(dIopa Morudaer 4aCTUYHO WIIH
npakTuuecku Besi. CaMoe cepbe3HOe 3arps3HeHHE — 3TO 3arpsi3HEHUE caMoil HEThIO,
nerkue (ppakiuuy NPOHUKAIOT BHYTPb, a TSKEIbIE CBEPXY (POPMHUPYIOT KOPKY, B UTOTE
BCE )KMBOE I'MOHET, I0YBa YMUPAET.

Ko BroOpoil rpynme (akTopoB OTHOCHUTCS TI'PaHyJIOMETPUYECKUI COCTaB,
BJIQYKHOCTh, aKTUBHOCTH MPOLIECCOB.

HedTes u ee mpoayKThl MPOHUKAIOT JIETKO BIUIyOb MOYBBI M3-3a KPYIHBIX
YacTHI] TOYBbl. A3palysl MOYBBI 3aBHCUT OT CTPYKTYphL. A BIIQXXHOCTh BJIMSIET Ha
CKOPOCTb BIIUTBIBAHMSI YaCTHUL], YEM BJIA)KHEE MOYBA, TeM HE(TENPOIYKTHI TsKElee
BIIUTHIBAIOTCSI.

['maBHas creuuduika 3arpsA3HeHUs MOYB HEPTHIO, a TAKXKE €€ MPOIyKTaMu
COCTOMT B TOM, UTO OHH pa3laratoTcst KpaHe J0JTo (JIeCATKHU JIeT), B JAHHBIX MecTax
HE pacTyT pacTeHus, U B T[OYBE COJEPKHUTCS MAaJEHbKOE KOJUYECTBO
MUKpPOOPTaHU3MOB, UX BOCCTAHOBJICHHE 3aHUMAET MUHUMYM 6 MECSIIIEB.

M3MeHeHne  SKOJIOrMYecKoM  OOCTaHOBKM  NPUBOJAUTK  MOJABJICHUIO
(OTOCHHTE3UPYIOILIEH aKTUBHOCTH PAacTUTENbHBIX opranu3mMoB. [Ipexzae Bcero, 3To
CKa3bIBAaETCSl Ha Pa3BUTUU MOYBEHHBIX BOJOPOCIEH: OT UX YACTUYHOIO YTHETCHHS U
3aMEHbl OJHMX TPYII JAPYTUMHU JIO0 BBINAJACHUS OTICIbHBIX TPYNN WM IOJIHOM
rubenn Bced  anbroduiopsl. OCOOEHHO 3HAYUTETBHO HWHTHMOMPYET pa3BUTHE

BOJIOPOCJIEH CchIpasi He(Th U MUHEPAIbHBIC BOJIBI.
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K Hacrosimemy BpeMeHH CO31aHO MHOXECTBO METOAMK U MPHUOOPOB IS
HKOJIOTMYECKOTO MOHUTOpUHTa HedTedl u HedTenpoaykTtoB. OnHAKO BOMPOC O
pa3paboTke Hanbojee ONTUMAIbHBIX METOJOB UX OINPEACICHUS U UICHTU(DUKAIUU
HEJIb3sl CUMTAaThb 3aKPbITBIM, IIOCKOJIBKY y KaXIOr0 METOoAa €CTh CBOH
npeumyliecTsa u HepoctaTku. K Tomy ke, caMo MOHSATHE «HEPTEHPOIYKT» BeChbMa
pacIuibIBUaTO, 0COOCHHO C YYETOM HEMOCTOSIHCTBA M pa3HO00pasus coctaBa HeTel u
HedTenpoaykToB. HeoOxomuM MOHUTOPHHT HE(TENPOIYyKTOB C OJHOBPEMEHHOM

uAeHTHUUKALMEH 1 paciudpPOBKON €ro XMMUYECKOT0 COCTaBA.
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TEXHOT'EHHOE 3AT'PA3HEHUE I1IOYB PAJIMOAKTUBHBIMHA
QJIEMEHTAMU
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TECHNOGENIC CONTAMINATION OF SOILS
BY RADIOACTIVE ELEMENTS
Shenterov A.A.
Student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHOTanus. 3arps3HEHUs IOYB MOTrYT OBbITh HPUPOJHOTO XapakTepa U
HUCKYCCTBEHHOro  (TexHoreHHoro). IIpoGnema  3arps3HeHUss  TEXHOT€HHBIMU
HMCTOYHUKAMU TOYB SBJISIETCS HAa CETOHAIIHUN IeHh HanboJiee akTyajabHOU. YenoBek
CEMUMMJIbHBIMU IIaraMy YHUUYTOKAET IPUPOJTY, a TAKXKE €€ PECYpPChI, HE 3ayMbIBasICh
O TOCJENCTBUAX. Pa3BuTHE MPOMBIIIJICHHOCTH (aTOMHAsi SHEPTETHKA, METAITYPTHs,
XUMHYECKash MPOMBIIIIEHHOCTh U Jp.) OCTaBJIIET OTPOMHBIM OTIEYaToK Ha ¢uope,
¢bayHe, BoJie, IOUBE.

KiroueBble ci1oBa: TEXHONEHHOE 3arps3HEHUE, PaJMOAKTUBHBIE SJIEMEHTHI,
pecypchl, ¢uiopa, ayHa.

Abstract. . Soil pollution can be of a natural nature and artificial (man-made).
The problem of pollution by man-made sources of soils is by far the most urgent. Man

is destroying nature, as well as its resources, by leaps and bounds, without thinking
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about the consequences. The development of industry (nuclear energy, metallurgy,
chemical industry, etc.) leaves a huge imprint on flora, fauna, water, soil.

Keywords: man-made pollution, radioactive elements, resources, flora, fauna.

B HOpMaJIbHBIX YCIOBHSIX, BCE MPOLECCHI, KOTOPbIE MPOUCXOAAT B IOYBE
CYLIECTBYIOT B paBHOBeCMU. OpraHusmbl, HACEISAIOMIME TIOYBY, CTaparoTCs
nepepadboTaTh MOJUIIOTAHTHI, KOTOphIE NOMAJal0T B IOYBY, U TakuUM o00pazoM
IIPOMCXOAUT camoounmienre. B 1 cm® xopoiei, paboTocroco6HOM TOYBEI HAXOATCS
MUWIJTMOHBI JKUBBIX OPraHU3MOB, KOTOPBIE YCTPAHSIOT 3arpsi3HUTENIM, HO WX Cuja
MMEET TPaHMIBI M TPU H30BITOYHOM KOJUYECTBE 3arpsi3HSIONIMX BEIIECTB OHHU
MEPECTAIOT CIPABIIATHCS.

B cBsi3u ¢ 3TUM, BO3HUKAET HEOOXOAUMOCTh TPOAHAIIM3UPOBATH TEXHOTEHHBIE
HMCTOYHUKHU 3arPA3HEHMS, BBIIBUTh IPUYMHBI UX BO3SHUKHOBEHUS U MIOCTAPATHCS HAUTH
pENIeHUS ATUX MPOOJIEM.

B o0memM cMbiciae 3arps3HEHHWE TOYBbI — JTO MPUYMHOXKEHUE U
pacrpoCTpaHEHUE BELIECTB W OPraHU3MOB, HE CBS3aHHBIX C IPOLECCOM
MOYBOOOpa3oBaHUsl (BHECEHHE «HETHUIIMYHBIX» KOMIIOHEHTOB). TexHOTeHHOE
3arpsA3HEHUE MOYB — 3TO BUJ, KOTOPHIM YEJIOBEK BHOCUT B IPUPOY CO3HATEIBHO, 3TO
TaKMe BENIECTBA KaK pPAJAHOAKTUBHBIE 3JIEMEHTBI, MECTULHU/bI, MHUHEPAJIbHbIE
yaoOpeHusi. B KOHEUHOM HUTOTre 3arpsi3HEHUS] MEHSIETCS. XUMUUYECKUN COCTaB MOYBBI,
CHUKAeTCsl €€ IUIOJAOPOAHOCTh, @ B CBOIO OYEpedb camMa I0YBa MOXET CTaTh
pa3pylIUTEILHON Cpelon AJisl OOUTAHUS KUBBIX OPraHU3MOB. YXYIICHHUE KaueCTB
MOYB, CHWKEHHME IUIOJOPOJHOCTH MOXKET NPUBECTH K JAerpajalud TOYBbI, a
JerpajaIus mocrnocoOCTBYET TOMY, UTO MOYBA MOYKET CTaTh aOCOIIOTHO HETIPUTOTHOM
JUISL €€ UCIIOIb30BaHUS.

3arps3HeHHE MOYB PaIUOAKTUBHBIMU AJIEMEHTAMH OCTA€TCA OJHOU U3 CaMbIX
CJIOKHOPEIITAEMBIX TTPOOJIEM.

PannoakTUBHOCTh — CITIOCOOHOCTH HECTAOWJILHBIX aTOMOB CaMOTPOU3BOJILHO

pacrajaarbcsl.
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3arps3HEHHE  PAJUOAKTHBHBIMU  DIEMEHTAMH — 3TO  IOBBILCHHUE
KOHLIEHTPALMK PaJUOAKTHBHEIX BEIIECTB B MOYBE M3-32 AHTPOIIOTEHHOTO BIIMSHHS.
Pasnnune MexIy XUMAYECKMM U PAMOAKTHBHBIM 3arPA3HEHUEM 3aKII0YaeTCs B TOM,
4TO BTOPOE HE OKA3bIBAET TOKCHYECKOTO BO3JEHCTBHS Ha OOBEKTHI JKUBOW IPHPOIBI,
He m3MeHseT BoAHbIA Oamanc, IIIIK, ypoBeHb MHHEPANBHBIX BEIIECTB, HO OHO
SABJIACTCS KaHLEPOT€HHBIM, TO €CTh BBI3BIBAET PAKOBHIC 3a00JIEBAHMS, U MyTarcHHBIM.

EcTeCTBEHHbBIE PAJUOHYKINALI BBI3BIBAIOTCS PAJMOAKTHBHBEIMH HM30TOIAMH,
KOTOpBIE TIPUCYTCTBYIOT B HEKHMX KOJIMYECTBAX B MOYBAX MOCTOAHHO (ypaH, paami,
KaJIni, OCpUILTHMA, YTIepO).

VCKYCCTBEHHBIE  PaJMOHYKIHABI  HPOOYKIAIOTCS  PaJUOAKTUBHBIMU
M30TOIAMHM, KOTOPBIE CO3/IAI0TCS B PE3yJIbTATE AaTOMHBIX M TEPMOSIICPHBIX B3PHIBOB, B
BHJIE ATOMHOM IIPOMBIIIEHHOCTH UM B CJICACTBUM aBAPHIl HA TAKUX IPEANPHATHSIX.
Haubonee wYacTo Takoe 3arpsA3HEHME BbBI3BIBAIOT m3oTonsl  2>°U, 238U, 2Py,
144Ce, 149Ba, %Ry, *°Sr, 1*’Cs u mpyrue.

VYV naceneHus 3eMiIM €CTh KOJIOCCAJILHOE OOrarcTBO — IOYBa. IlouBeHHBIM
IIOKPOB HIPAaeT PEMIAIONIyI0 POJIb B 0OECIIEYEHHMH NPOJOBOILCTBUEM YEJIOBEKA.
3aMEHHUTHh IIOJHOCTBIO NPOAYKIMIO, KOTOPYXO JMAET HaM IO0YBAa HEBO3MOXKHO.
BecnpecTaHHbBIi KOHTPOJIb 32 COCTOSHUEM IIOYBEHHOTO ITOKPOBA — ATO 00sA3aTeNIbHAS

LEJIb ISl TIOJIYYEHUS TPOAYKIIMU, U IIPU TOM Ka4€CTBEHHOM.
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N3yyenue BapnabenbHOCTH arpo(Pu3WYECKUX CBOWCTB CEPBIX JIECHBIX MOYB

BJ'Ia)II/IMI/IpCKOFO OmnoJps IMPOBOJATCA ONITUMAJIbHBIMU MCTOJaMH, OTHHUM U3 KOTOPBIX
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SBIISIETCST METOJ (D)YHKIIMOHAIBHBIX TUATHOCTUK, KOTOPBIM paccMaTpHUBAeT JaHHYIO
BapHa0eIIbHOCTh Ha MpUMepe IUIOTHOCTH TouyB. Cpenu BCEX PacCMOTPEHHBIX
MIOJTXOJI0B, METOJ] (PYHKIIMOHAIBHBIX TUarHOCTUK Harbosiee HHPOPMATHBEH HECMOTPS
Ha TO, YTO SIBJIICTCS] OYCHBb TPYIOCMKIM. AHHOTALMS.

KiroueBble ci10Ba: BapraOeIbHOCTh, CEPHIC JIECHBIC TTOYBHI, (PYHKIIMOHATHHAS
JIMArHOCTHKA, TJIOTHOCTh MTOYBHI.

Abstract. The study of the variability of the agrophysical properties of gray
forest soils of the Vladimir Opole is carried out using optimal methods, one of which
is the method of functional diagnostics, which considers this variability using the
example of soil density. Among all the approaches considered, the method of
functional diagnostics is the most informative, despite the fact that it is very time-
consuming.

Keywords: variability, gray forest soils, functional diagnostics, soil density.

N3yuenne BapuaOenbHOCTH TIOYBEHHBIX CBOWCTB 3a4acTyl0 SBISCTCS
HEBO3MOJKHBIM IIPH HCIIOJIb30BAHUH TPAJAMIIMOHHBIX TPYJAOEMKHUX ITOJICBBIX METOJIOB
MCCJICIOBAHMS M3-32 OOJIBITIOTO KOJIMYECTBA TOUEK, B KOTOPHIX IIPOBOIAT U3MEPCHHS.
OpHako TpW M3yYeHHHM JIaHAmadTa ¢ IJIOMAAbI0 B HECKOJIBKO T'€KTap CO CI0XKHBIM
MTOYBCHHBIM ITOKPOBOM ITOJIyYCHHE TTOYBCHHO-(PU3NYCCKHUX JTAHHBIX TPAJIUIHOHHBIMU
METOJaMH BechbMa TPyHo&MKOo. HeoOXOoauM KOMIUIEKC IMPOCTHIX, PACKPBIBAIOIIUX
CYIIHOCTh SIBJICHHUS METOJIOB OMpEICICHUs HEOOXOAMMOro Habopa (HU3NYECKHUX
CBOMCTB, KOTOPBIE MOTYT CaMOCTOSITEIIbHO XapaKTEPH30BaTh MOYBEHHO-(PU3HUCCKUC
YCIIOBHSI.

OnTuMaabHOE CIOKEHUE MTAXOTHOTO CIIOS SBIIICTCS BaXKHBIM arpohr3HIeCKUM
MOKa3aTelieM, XapaKTEePU3YIONIUM  YCIOBHS  CEIbCKOXO3SHCTBEHHBIX  KYJBTYD.
CyI1ecTBYIOIIHE TTOIX 0BT AJIS HILTIOCTPALNN TaHHBIX, TOJIYICHHBIX B X0J1¢ U3yUCHUS
IJIOTHOCTH CEPBIX JICCHBIX IOYB, CBSI3aHBI C ONMPEACICHUEM CBOMCTB B €IMHUYHON
TOYKE, T.€. U3YUCHUE PACTIPOCTPAHCHHSI INTOTHOCTH ITOYBHI 11O TITyOHHE.

DTOT crmocod OoToOpakKeHUs 3HAYEHWM IUIOTHOCTH ITOKA3bIBACT HAIMYHE

VIUIOTHEHHBIX TOPU30HTOB B MOYBEHHOM Mpo(uiie U HA OCHOBE 3TOW MHGPOpMALINH
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MIO3BOJISIET IJITAHUPOBATH TE€ UM UHBIE MEPOIIPUATHUS 10 ONTUMHU3ALIMHU CBOMCTB ITOYBBI.
HenocraTkom Takoro mojaxoja siBIsI€TCS OTCYTCTBUE HH(POPMAIIHH O BApUaOETbHOCTH
IUIOTHOCTH MOYBHI B IIpejiesiaX arpojanamadra.

[Tomyuenue napopmannu 00 U3MEHUNBOCTH CBOMCTB MOYBHI B MTPOCTPAHCTBE
BO3MOKHO C TMOMOIIBI0 MHOTOKPATHOTO OIpPEAEIEHUs IapaMerpa Mo IUIOMIaax
uccienyeMoro ooOnekra. [Ipu aHanu3e OCHOBHBIX CTaTUCTHYECKUX IOKa3aTesen
IJIOTHOCTH HAa Pa3IMYHBIX ITTyOWHAX MOSBISETCS BO3MOXKHOCTh HE TOJIBKO BBIACIIUTH
YVIUIOTHEHHBIE TOPU30HTHI, HO M OLEHHUTh JOCTOBEPHOCTh BBIWICHEHUS TOYEK
MaKCHUMaJbHOW IUIOTHOCTH B MOYBEeHHOM mpoduie. Ha wuccmemyemom yuacTke
OTMEYaeTCs HaJIMYME JIBYX YIUIOTHEHHBIX CIIOEB — Ha TiryOune 30-40 u 50-60 cMm.

Ecnin MakcumyMm 1uiotHocTd Ha riiyoune 50-60 cMm. sBiseTcs OTpaK€HUEM
MIPOTEKAIOLIUX IMPOLIECCOB €CTECTBEHHOIO0 MOYBOOOPA30BaHUsl (HU3KOE COJEpKAHHE
OpPraHUYECKOTO BELIECTBA U JIp.), TO 3a YIUIOTHEHHE (ILTyXHas MOJI0IIBA) Ha TITyOuHe
20-30 cM. oTBeTCTBEHHBI MpPUEMBI 00paboTkM TMOYBBL. HekoTopoe CHIKEHHE
IJI0THOCTHU Ha ri1youHe 40-50 cM MOKHO OOBSICHUTH HAXOXKACHUEM 31€Ch TOPHU30HTOB
B (EB) u Ah (BI'T) paznuunoii npupoabl U cOCcTaBa.

[IpumensieMblii  MeToA (YHKUMOHAIBHBIX IMOBEPXHOCTEH, KaK CIOCO0
NpEJCTaBICHNUs] JaHHBIX (PACCMOTPEHHBIM Ha MpUMEpe IJIOTHOCTH IIOYBBI) IO
pacnpeziesIeHUI0 3HaueHU arpopU3nYecKuX CBOMCTB MOYBHI B IPOCTPAHCTBE, XOTA U
TpeOyeT TPYIOEMKHUX HCCIEAOBAaHUNA, HO OH HaumOosiee MH(OPMATUBEH CPEAU BCEX

PaCCMOTPCHHBIX BBIIIC ITOAXOA0B K PCIICHUIO MOCTaBJICHHOM 3aJa4H.
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AHHOTauusa. B Hacrosimee BpeMsi B CEIBCKOM XO3AMCTBE OCTPO CTOSIT
MpOoOJEMBbl  yIYUYIIEHUS COCTOSHHUS II0YB, BO3MOXKHBIX TIyTeH YIydIlIEHHE ee
OMOJIOTUYECKON aKTHUBHOCTH, COXPAHEHHUS U €€ IUIOJIOPOIMs, a TAKKE MOBBIILICHUS
YPOXKAHHOCTH CETbCKOXO3IUCTBEHHBIX KYJIbTYp. M B 3TOM HampaBJICHHH 3HAYUTEIHHO
npeycrena XUMUYECKas IPOMBIIUIEHHOCTh, KOTOpas MpeAocTaBmiia OoJbIIoe
KOJIMYECTBO XMMHUUYECKUX yI0OpeHuil. bruorymyc - yHukaabHOe MUKPOOHOJIOTHUECKOE
ynoOpeHne, B  KOTOPOM  OOHMTaeT  TMOJE3HOE  COOOIEeCTBO  IMOYBEHHBIX
MUKpPOOPraHU3MOB, CO3/IAIOIIUX IUI00PO/INE 3eMellb. BUOorymyc jerko u mocTeneHHo
YCBaMWBAETCs PACTCHUSMH B TCUCHHUE BCETO IMKJIA CBOETO Pa3BUTHS.

KiroueBble cjioBa: OMOTYMyC, pacTeHHE, yPOKAHHOCTD, YEPBU

Abstract. Currently, the problems of improving the condition of soils, possible
ways to improve their biological activity, conservation and fertility, as well as
increasing crop yields are acute in agriculture. And the chemical industry has
significantly succeeded in this direction, which has provided a large number of
chemical fertilizers. Biohumus is a unique microbiological fertilizer, which is home to
a useful community of soil microorganisms that create land fertility. Vermicompost is
easily and gradually absorbed by plants during the entire cycle of its development.

Keywords: vermicompost, plant, yield, worms

Jlauublil Bua yaoOpeHusi, BEpMUKYIIHUT, COJACPKUT B ce0e MUKPOAJIEMEHTHI U
MaKpOAJIEMEHTBI, BATAMHHBI U TOPMOHBI POCTa, IPUPOIHBIC AHTUOMOTHKH JJISI TIOYBBI
Y MUTaTeNIbHBIE BelllecTBa. BpeHbie ske BelecTBa, maToreHHas uiopa, CoJiv TSHKEIbIX
METaJUIOB, JIMYMHKH MyX, SHIla TEIbMHUHTOB M T.J. B COCTaBE OPTaHUYECKOTO
yaoOpeHust OTCyTCTBYIOT. Takoi MpoIyKT, Kak OMOTyMYC, MOKHO MPUOOPECTH KaK B
OOBIYHBIX TOPrOBBIX IIEHTaX B OTJEJIE «TOBAapbl Uil JoMa W cajaa», Tak u
CHeIMaIN3UPOBAaHHBIX MarasuHax. B oTnudme oT HaBo3a, OMOTYyMYC HE BBI3BIBACT
HAPEKaHUM HA HENPUATHBIM 3alax W pasapakaroliee ACHUCTBHE Ha paccany.
YHUKAJIBHBIM OPTaHUYECKUM CPEACTBOM MOXKHO YIOOPSATH JaKe CESHIII OBOIIHBIX
KYJbTYp ¥ I[BETOB OTKPBITOTO TPYHTA.

Hcxons U3 TOro, 4T0 OMOTYMYC COAEPKUT MACCy IMOJIE3HBIX BEIIECTB, €ro

MIPUMEHSIIOT KO BCEM CEJbCKOXO3SMCTBEHHBIM KYyJIbTypaM, HO OCOOEHHO MPHUHSTO
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NPUMEHATHh €ro K TEeM KyJbTypaM, KOTOPBIE OCTPO HYXJAKOTCA B HUTATEIBbHBIX
BEILIECTBAX C BBICOKOW KOHLEHTpalued, cOalaHCUPOBAHHBIX IO XHUMHYECKOMY
COCTaBYy, paBHOBECHOI'O JICHCTBUSI 3JIEMEHTOB TUTaHMUS.

CpoiicTBa Omorymyca: OMOTyMyC 3aTMEBA€T BHUJbl APYTMX OPTraHUYECKUX
yJ10OpeHuil 0 CBOEMY BO3/IEHCTBUIO HA POCT, pa3BUTHE U IPOJYKTUBHOCTh PACTEHUI;
UTATEIbHbIE BEIIECTBA UMEIOT CBOWCTBA HE BHIMBIBATHCS U IEHCTBOBATH JIMTEIBHOE
BpEMs; COCTaB IOJIE3HBIX KOMIIOHEHTOB TNPEJICTaBIACTCS B  JOCTYIHOM,
JETKOYCBOSIEMOM JJIs1 pacTeHuil Qopme; Oumorymyc (GopMUPYET TaKyl pEeakLuio
Cpellbl, UTO OHA MOXET MOJIXOJWUTh M PACTEHUIO M IOYBE; YKPEIUISIET UMMYHHTET,
MOBBIIIAET MPHKUBAEMOCTb, COACHCTBYET aKTUBHOMY MPOPACTAHUIO CEMSH,
IPETSITCTBYET Pa3BUTHIO OOJIE3HETBOPHBIX OakTepuii; y1oOpeHHe BKIIIOYAeT B cels
CTUMYJIATOPBI POCTA PACTEHUI B IPUPOJAHOM, HATYypaIbHOU GopMe.

BHocuth 6MOryMyc MOKHO B JIt0OOM CE€30H, €My HE CTpallHbl CHIPOCTb U
x0704. OJHAaKO CTOMT 3aMETUTh, YTO T'yMYyC HE MOAXOAUT AJs TOP(PSHBIX MouB. B
COYETaHWU C HHUMH YyJaoOpeHue mnoryouT mnocaaku. OAHOKpAaTHOE MpPUMEHEHUE
Oouorymyca, Ha yIUBJIEHHE, 1a€T HE MEHEE XOpOoIInid 3PPeKT, KOTOPBIA COXpaHsIeTcs
3 -4 roga, a UHOTIA 10 7 JIET, HO BCE- TAKH JJIS JIYUIIErO Pe3yabTaTa peKOMEHIYETCA
BHOCHUTB €0 €KEr0JHO.

Heobxoaumo oTMeTuTh TOT (hakT, 4TO0 OMOTYMYyC HE TpeOyeT OCOOCHHBIX Mep
MPEIOCTOPOKHOCTH, TaK KaK 3TO yIOOpeHHe aOCOJIIOTHO HE SIAOBUTO, HO, OJHAKO,
CTOUT BCE-TaKU MOMHHUTh O Mepax O0e30MmacHOCTM M HaJeBaTh MEpYaTKH, a MOCie
paboThI ¢ MpenaparoM PEeKOMEHAYETCS MbITh PYKHM Ka4€CTBEHHBIMH OYMILAIOIIMMHU
cpenctBamu. Tak)ke HE CTOUT JAOIMYCKaTh MonajgaHus y100peHus B ria3a, HO €Clid 3TO
CIIy4HJIOCh, TO HEOOXOIMMO OOMIIBHO MPOMBITh UX IMTPOTOUYHOM BOJOM.

XpaHUTh Takoe yAoOpeHHe KaKk OHMOryMyC CTOMT B CYXHUX M 3aKpPbITBIX
MIOMEIICHUSAX, BAAIM OT MPOAYKTOB NHUTAHMS, JAETEW M JKUBOTHBIX. buorymyc
COXpaHSET CBOMCTBA JJaXKe MOCJE BBICBIXAHMS, PA3MOPO3KH U 3aMOpPO3KHU. B xuakom
yA00pEeHUH BO3MOKHO BBINAJIEHUE OCAKA - TO CUUTAETCS HOPMAJIbHBIM SIBJICHHEM U

HHKaK HC BJIMACT HA KAa4YCCTBO.
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Kuakuit 6uorymyc J0BOJIBHO XOPOIIIO BO3AEHCTBYET HAa PACTEHHS B OTKPHITOM
IPYHTE, IOMOTasi UM IPOTUBOCTOSATh U3MEHEHUSAM ITOTOJIHBIX YCIOBUM.

Taxxe ynoopenue >¢Q(EKTUBHO B YCIOBHUSAX TEIUIULBI, JUIsI KOMHATHBIX
pPaCTeHM M IBETOB, 3HAYUTEIBHO YCKOPSET IIPOPACTAHUE CEMSIH, YKOPECHEHHUE
paccazibl U CaXXEHIIEB, MOJOXHUTEIBHO BIMSET Ha oOpa3oBaHHE OYTOHOB, a TaKXKe
KOJIMYECTBO COL[BETUM U JUNIMTEIbHOCTD [IBETCHUS.

KauecTBO MJI00B M WX BKYC IpPH MCHOJb30BaHUM >KHJIKOro OHOrymyca
abCoNIOTHO HE cTpajarT. B mponecce nprMeHEHUs KUAKOro YJO0OpEeHHsI pacTEeHUs
JIydlle yCBaWBAIOT IUTATCIIbHBIC BEIECTBA, d, CIEHOBATECIBHO, B ILIOAAX PACTET
KOJIMYECTBO PA3JIMYHBIX BUTAMUHOB, PACTUTENILHOIO caxapa U Oelka.

IIpy BceM 3TOM Ha pacTEHHE HE OKa3bIBACTCS COMHUTEIBHOIO BO3IEHCTBUA,
KOTOPO€E MPOUCXOAUT IIPU UCIIOJIB30BAHUN XUMUYECKHUX MPEIIAPATOB.

BreiBon HampammBaeTcss caMm co0OH: MHHYCOB Yy OHMOrymyca IpH €ro
UCIIOJIb30BaHUU a0COJIOTHO HUKAaKUX HET. M30bITOUHOE BHECEHHE OpPraHMYECKOro
yA00peHus MPOBOLIMPYET YBEIMUECHHE TTOKa3zarenel ypoBHs pH rpyHra, uTo Hapymaer
MuKpoduiopy cyocTtpata. Bo3mokHbIE OTpULIATENbHBIE JI€TANU CBA3aHbl TOJBKO C
MPUMEHEHUEM CUJIBHO KOHUEHTPUPOBAHHOIO YAOOPEHMS, HO 3TO CIy4aeTcsl KpaiHe

penKo.
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A”HoTauus. ONHKCBHIBAIOTCS CBOMCTBA W BO3MOYKHOCTH IPUMEHEHUS
OpraHUYECKOro yAoOpeHus Ouorymyca (Bepmukommnocra). OH mosydaercs Npu
YTUIN3alUd OPraHWYEeCKOro ChIpbs (CaMblX pa3iIMYHBIX OTXOJOB) C IOMOIIBIO
JOKJIEBBIX YEPBEU NMPOMBIIUICHHBIX JTUHUU.

KiroueBble cioBa: OMOrymMyc, IpUMEHEHHUE, CEIbCKOE XO34HCTBO, MOYBHI,
YPOKaHOCTh

Abstract. The properties and possibilities of using organic fertilizer biohumus
(vermicompost) are described. It is obtained by recycling organic raw materials (a wide
variety of waste) with the help of earthworms of industrial lines.

Keywords: biohumus, application, agriculture, soils, productivity

[lepcrieKTUBHBIM TPUEMOM TMOBBIIIEHUS IUIOJOPOJANS TOYB M ITOJTYYEHHS
HKOJIOTMYECKH YHUCTOW MPONYKUUHU CIYXKUT IPUMEHEHUE Ouorymyca, KOTOPBIH
MOJIy4arOT ASKOJOTMYECKOH OMOTEXHOJIOTMM B MPOLIECCE BEPMHUKOMIIOCTHUPOBAHUS
pa3HOO0OpPa3HBIX OPraHUYECKUX OTXO0JI0B (HaBO3, KOMIIOCT, NITHYUN TTOMET U T.1I.).

buorymyc siBisiercst OMOJIOTMUECKUM MpenapaToM, SKOJIOTMUECKH YUCTBIM U
a0CoOMI0THO OE3BPEAHBIM ISl pACTEHUH, YeTIOBEKA U OKpYXKatolen cpenbl. Taxxke, u3-
3a OOJBIIOrO KOJMYECTBA XUMHUYECKHX D3JEMEHTOB M CBOWCTB 3TO YJIOOpEeHHE

MPEBOCXOAUT JIPYrUe OpraHUYecKHe yJ0OpEeHHUs MO CBOEMY BO3JECHCTBHUIO Ha pOCT,
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pPa3BUTHE U NPOAYKTUBHOCTh PACTEHMI, a IUTATEIbHbIE BEIECTBA HE BEIMBIBAIOTCS U
JNEUCTBYIOT JJIUTEIBLHOE BPEMSI.

VIMEeHHO MO3TOMY aKTyaJIbHBIM HaIlPaBICHUEM OpraHu3aluu paboThl YUEHBIX
U CIICLUATUCTOB SBJISIETCS MOUCK M pa3paboTKa TAKMX METOJIOB, KOTOPbIE MOTIHU OBl
HOBBICUTh yPOXKAWHOCTH ©O€3 yBEJIWYEHHUS J03 BHECEHUs ynoOpeHui, 0e3
3HAYUTENIbHOTO MCIOJb30BaHUS MECTULUIOB, a TaKXKe YIY4IIUTh KayeCTBO
CEIBCKOXO03SIMCTBEHHOM MPOLYKIIUH.

KomOuHMpoBaHNE MHHOBALIMOHHBIX METOJIOB BEJAEHUS CEIbCKOTO XO31CTBA
HaLEJIEHO MMEHHO Ha YJIyYIICHHE IJI0I0POJUS U B LIEJIOM CBOKCTB 1o4B. [locTosiHHOE
CUCTEMAaTUYECKOE MCIOJIb30BAHUE OpPraHWYECKUX M MHHEPaJbHBIX YyIOOpEeHUN
U3MEHAET (PU3UKO-XMMHUYECKHE CBOMCTBA MOYBHI.

®duznyeckue W XUMUYECKHE CBOMCTBAa IOYB OKa3bIBAIOT BIUSHUE Ha
NUTATENbHBI  PEXKUM TOYB, UX OHMOJOTMYECKYIO aKTUBHOCTb, BBI3BIBAIOT
TpaHCcQOpMAaIMI0 BHOCUMBIX B MIOYBY YIOOPEHHI, B YCIOBUSAX IPOMBIBHOI'O BOJJHOTO
peXrMa ONPEACIISIOT BO3MOXHOCTh MOCTYIUIEHUS PA3IMYHbIX COCAUHEHUN B TOJIIH
ITOYBBI.

Htak, no 3(heKTUBHOCTH pa3InvHble YAOOPEHUS MPAKTUUYECKU HE YCTYNaAOT
APYT IPYTy ¥ OKa3bIBAIOT MOJIOKUTEJIBHOE BIMSHUE HA NTIOYBY U €€ CBOMCTBA B IIEJIOM
IpU PalMOHAIILHOM BHECEHUM YyJIOOpEHH, OJHAKO AOMYyCKaThb UX MEpPeO3HUPOBKU
OMAacHO W KAaTEropMYeCKd HE PEKOMEHAYETCS, TaK KaK 3TO MOXKET NPHUBECTH K
Jerpagauuy MOYBbI.

be3 BHeceHuss ynoOpeHul B TMOYBY MPOCTO HEBO3MOXKHO OOOWUTHUCH. ITO
MPOUCXOMUT M3-3a MOCTOSTHHOTO BBIPAIIUBAHUA KYJIbTYp Ha OJHOM U TOM € MECTE,
YTO MPUBOJIUT K TOYBEHHOMY HCTOLICHUIO: [I0YBA TEPSIET CBOU CBOMCTBA U CTAHOBUTCS
MEHee IUIOAOpOAHOM. [l 0310pOBIIEHHMS W IUIOAOPOJAUS TOYBBI JIYYIIE€ BCEro
HCIIOJIb30BaTh TaKyl0 OPTaHUKY, Kak OMOTyMyC.

Bepmukomnoct, uim OMOrymMyc - HOBOE, BHICOKOKaU€CTBEHHOE, OPTaHUYECKOe
ya00peHue, KOTOPOoe MOIy4aroT B pe3ysbTaTe nepepadoTKH OPraHMYeCKUX BEIlEeCTB B

II0O4YBC (HaBOSa, pPaCTUTCIbHBIX OCTATKOB, OIIMJIOK, COJIOMBI, OIIABIIMX JIMCTBLCB,
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OCTAaTKOB CHJIOCA, CEHA, OTXOJOB Pa3JIMYHOM MNPOMBIILIEHHOCTH, KOMMYHAJIBHOIO
X03siCTBa, NTUYbETo nomeTa u T.1.) Kpacueimu Kanudopauiickumu uepBsimu.

[lepBoHayaibHO AMEpUKAHIIAMHU YE€PBH NPEIHA3HAYAINCH ISl YCKOPEHHON
MPOMBINIJICHHON TMepepadOTKU OTXOJOB U OBICTPOrO MOJy4eHHs OMOMAacChl CaMUX
YyepBel, HO B CKOPOM BpPEMEHHU IOJYYMJIM NPU3HAHUE U B YACTHBIX (hepMEpCKUX
X03siicTBax. A Ha3BaHUE STUM YEPBSIM ObLIO 1aHO IO MECTY UX BbIBEJCHUS - KpacHbIii
KanudopHuuiickuii 4epBb.

JIroOble  OMOOpraHMYEecKHe OTXOJbl  MepepadaThIBAIOTCS  4YEPBSIMH  C
MOCJIETYIOUIUM BBIJCIICHHEM B TPYHT KONPOJIUTOB, KOTOPBIE MPEACTABISIOT COOOM
ouorymyc - ¢gopma opraHuku, 0oJiee MoAXOAIIEH JIJIs1 TOTJIONIEHUS PACTCHUSIMU.

K Tomy ’xe uepBU AenaroT MOYBYy 0oJiee PHIXJIOW, YTO CO3JAeT ONTHUMAJIbHBIE
YCIIOBHSI JIJISl YBJIXKHEHHUS, & TAK’KE KOITPOJIUTHI OCOOCHHO IIEHHBI U3-3a TOT0, YTO OHU
coJiepKaT KOHUEHTPUPOBAHHBIE 03Bl T'yMATOB (COJIEW T'YMHUHOBBIX KHCIIOT), KOTOPBIE
CJIy>)KaT OCHOBOM BceX OMOXMMMYECKHE IMPOLIECCOB, MPOTEKAIOIINX B IUIOJAOPOIHOM

CJIOC IIOYBBLI.
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AnHotanusi. [lpencraBiensl 000OLIEHHBIE JaHHBIE O  OOpILEBHKE
CoCHOBCKOT0, OTIMCAaHUE, PACITPOCTPAHEHNE PACTEHUS, TOCIEICTBUS

KiroueBble cjoBa: OopmeBuk COCHOBCKOTO, KOPMOBOE pacTEHHE,
(UTOTOKCUYHOCTD, OKOTH.

Abstract. Generalized data on Sosnovsky's hogweed, description, distribution
of the plant, and consequences are presented.

Keywords: Sosnovsky's hogweed, forage plant, phytotoxicity, burns.

Ho 2015 roma OopmeBuk CocHoBckoro (nam. Heracléum sosnowskyi)
opUIIMAIBHO YUCTUJICS B MEpEeUHEe KOPMOBBIX pacTeHui. bopieBuk OblT 3aBe3€H Ha
TEPPUTOPHIO COBpeMEHHOM Poccum B Tepuoa BOCCTAHOBIICHHSI CTPaHbl IOCTE
Benukoit OTeuecTBEHHOM BOMHBI JJ1s1 TOMOIIY B 3aTOTOBJIEHUH CHJIOCHOTO KOpMa JIJIs
CKOTA.

C nekabps 2015 roma OGopmeBuk CocHoBckoro BHeceH B OTpacieBoit
KkiaccuukaTop copHbix pacteHuit Poccuiickoii ®enepannn. COpHSK OYEHBb KUBYY,
KOpPEHb PACTEHHUSI )KUBET MPUMEPHO 12 JIeT, a 0JJHO pacTeHue B cymme oopasyet ot 20
70 35 ThICSY CEMSH, I03TOMY OOPIIEBUK BbIPACTAET BHOBb U BHOBb.

bopmeBuk CocHoBckoro (pucyHok 1) — KpyIlHOE TPaBSHHCTOE PaCTEHHUE
cemerictBa 30HTHYHBIX. EcTecTBeHHBIM apeanom GopiieBrka COCHOBCKOTO SIBIISETCS
BocTOouHas 4acTh bojbmioro KaBkaza, BOCTOYHOE M IOI0O-BOCTOUYHOE 3aKaBKashbe,
CEeBEpPO-BOCTOK Typuum.

Ha Tteppuropum Poccum BcTpedaeTcss Kak 3aHOCHOE, HECYIIEE Bpexd

9KOCHUCTEMaM, BBICTYIIad B POJIM COPHOI'0O paCTCHUA, U BPC IJIs1 3JOPOBbS YCIIOBCKA.
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Pucynok 1 — bopuieBuk CoCHOBCKOTO

Pacrenue comepxuT (POTOTOKCHYHBIE COEIUHEHUS (PypaHOKYMapHHBI,
COJIep KaIIrecss BO BCEX YaCTsIX pacTEHUs, C HAMOOJbIIEH BHICOKONW KOHIICHTPAIMH B
JUCTBHSIX.

[Ipn conpukOCHOBEHHH C KOKEW ueloBeKa BO3HUKaeT (purodoromepMaTuT
(pucyHok 2), oOyCIOBJECHHBI TeM, 4YTO (ypaHOKYMapHHBI TOJ| BO3ACHCTBHEM
yJIbTPauOIETOBBIX JIydel BCTYMAIOT B PEAKIMIO ¢ a30TUCThIMU ocHoBaHusiMH J[HK,
KOTOpBIE, B CBOIO OYEPE/Ib, COEIUHATCS C HUTSIMHU HYKJIEMHOBBIX KucioT apyrux JHK,
TEM CcaMblM Hapymas HOPMalbHOE (YHKIIMOHUPOBAHME KIETOK KOXH, YTO
MPOSIBIISIETCS B 00pa30BaHUU BOJIIBIPEH.

Taxoxe omacHocTh 00YCIOBIEHA TEM, YTO MOPAXKEHHBIE OOPILIEBUKOM YYACTKU
KOXH MOTYT COXPaHSTh CBOIO BOCIIPUMMYUBOCTE K YJIbTpapuOIeTy Ha MPOTIKEHHUH.
HECKOJIbKMX JIET, a HEKOTOpble (PypaHOKyMapHHBI OKa3bIBAIOT KAaHIIEPOTEHHBIE U
TEpaTOTreHHbIE BO3CHCTBHUS.

Cpenu Jpyrux OCJIOKHEHHUM, MOXHO OTHECTH —TOJIOBHAas 0OJb, TOIIHOTA,
pPBOTA; a’pO30JIbHBIC YACTHUIIBI MPOBOLUPYIOT MOSBICHHUS OTeKa TOPTaHU M BEPXHUX

JacTeN MUIEBOA.
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Pucynoxk 2 — Oxoru ot bopiieBrka CoCHOBCKOTO

OH MMeeT MUPOKOE pacrnpocTpaHeHue (puc.3), NOCKOIbKY O4YE€Hb IJIOJOBUT,

HC IIPUXOTIIMB, HC UMCCT B IIPUPOAC CCTCCTBCHHBIX BpPAaroB, OAHOAOMHOCTDb PACTCHHUA

IIO3BOJIACT cMy Pa3MHOKATCA ICPCKPCCTHBIM OIIBIJICHHUCM

CaMOOIUIOZOTBOPEHUEM, UTO JAET €MY BBICOKYIO KOHKYPEHTHYIO CIIOCOOHOCTD.

m-gé‘;: Heracleum sosnowskyi @ __{,4'}:
- ™

uk_ﬁ - e &
o, . L.

Pucynok 3 - Pacnipoctpanenne 0opierka COCHOBCKOTO

NN

Hanocut Bpea sxocucTeMe TeM, UTO BECHON OH pa3BUBAETCS OBICTPEE IPYTUX

TpaB, a €r0 CEMEHa COJep)KaT BEIECTBA, MOJABIIIONUINE POCT APYTHX PACTCHHM.

Jlocturass OONBIIMX pa3MEpPOB, OH 3aCJIOHSIET PACTCHUS, KOTOPBhIE HMXKE POCTOM,

00pasyst MOHO3apOCIIH.

[Ipoucxopsiiee B HacTosiee BpeMsl r100anbHOE MOTEIUICHUE U pa3pyLIeHUE

O30HOBOTO CJIOSl, MOTYT MOCIIOCOOCTBOBATh PACUIMPEHUIO apEasioB MPOU3PACTAHUS

OOpIIEBUKA, U YYALIEHUIO CITy4aeB MOJTYyYEHUs OT HEr0 GUTOPOTOAEPMATUTOB.
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boprba ¢ bopmieBrnkoB COCHOBCKOTO OCYIIECTBISIETCS HA 3aKOHOMATEILHOM
ypoBHE, coryiacHOo crtatbe 13 3emensHoro koaekca Poccuiickoit ®enepauuu, B
KOTOPOM CKa3aHO, YTO 3€MJICBJIAJIEIIbIBI U 3€MJICTIONB30BATENN 00s13aHbI POBOAUTD
MEpOMPUATHUS IO 3AIIUTE CETbCKOXO3SMCTBEHHBIX YIrOJAUN COPHBIMU PACTCHUSIMU, B
nepedeHb KOTOpbIX BXoauT bopiieBrk COCHOBCKOTO.

C 1 mapra 2024 roma poccusiH Ha4yHyT ITpadoBaTh 3a OTKa3 OOpPHOBI C
oopmeBukoM. OIMH U3 3aKOHOITPOCKTOB 3aKPEIUT MOHATHE «MHBA3UBHBIC PACTCHHS,
Ipyroi BBeAET mTpadbl 3a MPOU3PACTAHUS TAKUX PACTEHUN Ha 3€MEJIbHBIX YYacTKaXx.
Heymanenue 6opmieBrka Biedet mrpad: 1y rpaxaad B pasmepe oT 1 10 2 TeIc. pyo.,
JUTSL JOJKHOCTHBIX JIUI] — OT 3 10 10 ThIC. py0., 1 topuauyeckux jumil —ot 20 10 30
THIC. PYO.
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Abstract. the paper analyzes the composition of cosmetics, provides a list of
dangerous components in cosmetics.

Keywords: cosmetic components; toxic substances; harmful substances

[Io ouneHKkaM y4YEHBIX €KETrOJAHO C BIMTHIBAIOIIMMUCS KpEMamu, MOMaJaMu,
Oasib3aMaMi B OpPraHW3M >KEHIIUHBI MOMAJAeT OKOJIO 2,5 KMJIOIPaMMOB KOCMETHKHU.
[TocTeneHHO TOKCHMYHBIE BEIIECTBA, COJEPKAIIMECS B HEH, HAKAIJIMBAIOTCS B
OpraHU3MeE U MPUBOJAT K HETATUBHBIM IOCIEACTBUSIM.

TokcuuyHbIE BEMIECTBA B KOCMETHKE HE HECYT MNPSAMOU Yrpo3bl 340POBBIO
norpedbutens. HeraTuBHbIE TOCIENCTBUS HACTYMalOT TOrJa, KOrja IMOTPEOUTENb
JUTUTEIIBHO UCIIOJIb3YET CPEACTBO, UMEIOIIEE B CBOEM COCTABE TOKCUKAHT, CKJIOHEH K
AJUIEPTUU WM UMEET TE€HETUYECKYIO MPEIPACTIONIOKEHHOCTD K PaKy.

KocmeTnueckne KOMIIOHEHTHI - COCTABJISIOUINE CPEACTB, MPEAHA3HAUCHHBIX
JUTSL yXO/1a 3a KOXKEH JIMIla U Teja, 32 BOJIOCaMH, 32 HOTTSAMU U 3yoamu. OHU ObIBAIOT
HaTypaJbHBIMU U CHHTETHUYECKUMHU. J{eNATCs Mo cBoeMy (PyHKIIMOHAITY Ha:

1. HammonHuTEeMM, TO €CTh UHTPEAUEHTHI 00Pa3yIOIIUe CTPYKTYPY;

2.OMyIbraTtopbl, TO €CTh  BENIECTBA  CO3JAIOIIME  OMYJIbCHU U3
HECMEUINBAIOIINXCS ) KUIKOCTEH;

3.OMOJICHTBI, TO €CTh BEIIECTBA, HEOOXOIUMBIC JIJIsT 00pa30BaHUs TUIEHKH,

4. I1oBEpXHOCTHO-AKTUBHBIE BEIIECTBA, TO eCcTh KOMIIOHEHTBHI,
MpeaHa3HAYEHHBIE Ui PACILEIUICHUS )KUPA U TPS3H;

5.KoHCepBaHTBI, TO €CTh MHIPEIUCHTHI, MPEIHA3HAYCHHBIC I MPOIJICHUS
CpOKa rOJJHOCTH;

6.Kpacurenu;

7.0Taymku;

8. Y O-bunbTpsr;

9.buonornyecku akTUBHbBIE BEIIECTBA, TO €CTh MENTH Ibl, BATAMUHBI, KHUCIIOTHI,

10.PerynsTopst pH.
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Tabauya 1. Bpeousie ewyecmea 6 cocmage KOCMEMuUKU.

No/o

Ha3zsanue
BEIIECTBA

[eicTBue

[TapaGensi.

Camas momynsipHas rpynna KOHCepBaHTOB. Pa3pylaioT ropMoHsl,
BBI3BIBAIOT PAK IPYJIU M IPOOJIEMBI C CEPJIIEM.

Tpukiio3aHn.

OGmamaer aHTHOAKTepUAIBHBIM  JCHCTBHEM, IIO3TOMY  YacTo
nobapisieTcst B TBEPAOE M KUAKOE MBUIO, 3yOHYIO Macry,
Ne30/10paHThl. HeratuBHO BIMSAET HA SHAOKPUHHYIO CUCTEMY, BPEIUT
MOYKaM M cele3EHKe.

Jlaypuncynbsda
T Hatpus (SLS)

OCHOBHOW HHIPEIMEHT B MOIOIIUX CPEICTBAX, TO €CTh IeNsX AJs
Jylia, [aMIOyHAX. JTO IOBEPXHOCTHO-akTUBHOE BemecTBo (ITAB).
Be3piBaeT pazgpaxeHue, aiepruyeckyro peakuuro. Hapymaer
SMHIEPMAIBHBIN Oapbep KOXKHOTO MOKPOBA.

JunsTanonoMuH

SBisieTcsi  BTOPUYHBIM  IOBEPXHOCTHO-aKTHBHBIM  BEIICCTBOM.
JloGaBnsieTcss B KOCMETHYECKHE CPEACTBA JUIsl co3/1aHus meHbl. Kak
MPAaBUJIO, TPOM3BOJIUTEIN HE JOOABISIFOT €r0o B KOCMETHUYECKYIO
(dbopMyIly B UMCTOM BHUJE, a UCTONB3YIOT B (hopme kK Cocamide DEA,
Lauramide DEA, Stearamide MEA. JlusTaHoJaMHH-TOPMOHAIBHOE
cpeactBo. OHO pOpMHUPYET HUTPATHI, BBI3BIBAIOIINE PAK.

Junazonuaui-
MOYEBHUHA /
bopmanuH

DTO KOHCEpBAHT. SIBIsiETCS «IOHOPOM (OPMAJIBACTHIIAY», TaK KaK B
dbopmyie naét noH popmanbaeruaa, KOTOpbIil 0opeTcs ¢ MUKpOOaMH.
be3zonacHOCTh HCIIONB30BaHUS (POPMATIHHA - BOIIPOC KOHIICHTPAIH B
KOCMETUYECKOM TPOJYKTE U CKIOHHOCTH K AJUICPIHU MOTPEOUTEIIS.
[Tpu annepruu BeAET K pa3BUTHUIO IEPMATHUTA.

DOopMabaETUT

SBnsiercs  KOHCEpBAHTOM,  4YacTO  MCHOJB3YIOIIMMCA  IIpU
IIPOU3BOJICTBE JIAKOB JJIs1 HOTTEH, YBIAXKHSIOIUX CPENCTB, IPOLYKTOB
JUIL  KEpaTUHOBOro BalIpsiMiieHHsA. KaHueporeneH. BeisbiBaer
aJUIeprUYeCKUe peaknuu KOXH  (IOKpacHeHue, oOpa3oBaHHE
ny3bipeit). Ero mapsl paszapaxaroT ciaM3UCTble OOOJIOYKM TJa3 |
JbIXaTeIbpHbIX IyTel. [lopaxaeT nedyeHp U MOYKH.

[IponuieHrinuk
0lIb

Hcnonb3yercst B KOCMETHUYECKMX CPEACTBAX B KaUecTBE pa30aBUTEIS.
[IpoHukaer B MpOTENHBI KOXKH, pa3pylas uX. Bei3bIBaeT HapyLIeHUs
B paboTe Mo3ra, Ho4YeK M neyeHu. MosKeT BbI3bIBATh PaK.

THonmusTnienrim
koib (PEG)

Hcnonp3yercss B KOCMETHKE B KAUECTBE AIMYJIBIaToOPa U pACTBOPUTEIIA.
Kanneporenen. MoseT cnocoOCTBOBaTh  IPEXIEBPEMEHHOMY
CTapEHUIO KOXHU, Hccylas ec.

Tanbk

Hcnonb3yercs 1uist abcopOILUK BiIard ¥ Kak HaIlOJHUTEb.
CriocoOCTBYyeT pa3BUTHIO paka SIMYHUKOB. 3aKylOpPHUBAeT IOPHI,
IIPUBOJS K MOSIBJICHUIO YEPHBIX TOUEK U aKHe.

10

Bazeaun

HpI/IMeHﬂeTCSI B MPOU3BOACTBE CPCACTB JId YKIIAJIKU BOJIOC U JJIA
YBJIQXKHCHHSA KOXKH. HpOBoquyeT 06pa30BaHHe dKHC U KOMCIOHOB.

Takum 00pa3oM, B JaHHOH cTaThbe 000OICHBI M CHCTEMATU3UPOBAHBI TAHHBIC

00 OIacHBIX HHI'PSCAUCHTAX, COACPIKAIINXCSA B KOCMCTHUKC.

OngHoll W3 BO3MOYKHOM NPUYMHOW paka, y KEHIIWH, MOXET SABISATHCA

HCII0JIB30BaHUC KOCMCTHUKHU C TOKCUYHBIMHU HHI'PCAUCHTAMU B COCTAaBC.
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Jlydiie BBIOMpPATh KOCMETHKY, B KOTOPOH COAEpKaHHE TOKCUYHBIX BELIECTB
MUHHUMAJIBHOE, a MOJIE3HBIX - MAKCUMAJIbHOE. 3a4acTyI0 3TO HaTypaJibHasi KOCMETHUKA

C HEOOJIBIITNM CPOKOM I'OoqTHOCTH.
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AHHOTanus. B pabore mpoaHanM3upOBaH COCTAaB KOCMETHUYECKUX CPEICTB,
NIPUBEJICH MEPEUCHb OE30MACHBIX KOMIIOHEHTOB B KOCMETUYECKUX CPEIICTBAX.

KiueBble cJI0Ba: KOCMETUYECKHE KOMIIOHEHTHI; 0€30IacHbIe KOMIIOHEHTHI;
WHTPEIUEHTHI; TIUIEPHH; PETUHOI.

Abstract. the paper analyzes the composition of cosmetics, provides a list of
safe components in cosmetics.

Keywords: cosmetic components; safe components; ingredients; glycerin;

retinol.

KocMeTrnueckne KOMIOHEHTHI - MHIPEIUEHTHI, U3 KOTOPBIX COCTOUT CPEICTBO
0 yXOJIy 3a KOXXEW, BOJOCAMH, HOITSIMH, 3y0aMu. DTO MOTYT OBITH BEIIECTBA
CUHTETUYECKOTO U MPUPOJTHOTO MIPOUCXOXKICHHUS.

KoMnoHeHThI mojapa3fenstoTesi mo cBoe (YHKUMM Ha KOHCEPBAHTHI (IS
MPOJJIEHUS] CPOKa TOAHOCTU CPEICTBA), MOBEPXHOCTHO-AaKTUBHBIE BelIeCTBa (I
pacuUIeTIEHUs] TPSA3H U JKHPa), SMOJIEHTHI (1711 00pa3oBaHusl TUIEHKHU), IMYJIbIaTOPhI

(m1sg co3gaHus SMYJbCHM W3 HECMEIIMBAIOIIUXCA JKUAKOCTEH), OTAYIIKH (AJid
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VIYYIIEHHUs 3amaxa CpelCcTBa), Kpacurenu (Uisli TpPUAAHHMS CPEACTBY IIBETA),
HanoJHUTENU (00pa3yIoT CTPYKTYPY), peryisitopsl pH, Y ®-bunbtpsl, 6uonoruuecku
aKTUBHbBIC BellleCTBA (KUCIIOThI, BATAMHUHBI, IENTUBI U T.1T).

CaMbIM 0Ge30macHBIM M MOMYJISIPHBIM MHTPEIUEHTOM B COCTaBE KOCMETHUKH
aBisieTcst Boja (water/aqua). OHa BBICTYIAET B POJIA OCHOBBI.

CrnenyromuM 1Mo TOMYJSIPHOCTH sBJsieTcs ThunepuH (glycerin) - >KUpHBIN
cnupt. O6na1aeT UHTEHCUBHBIM YBIIAKHSIOIIIM JICHCTBUEM.

[Tantenon (panthenol) - mnpoBuramun BS. OOnagaeT HMHTEHCUBHBIM
YCIIOKAUBAIOIIUM JEHCTBHEM.

Huanunamun (niacinamide) - Butamud B3. D¢ exTuBeH npu ieueHnn akHe.

AckopOunoBasi kuciota (ascorbic acid) - Butamun C. OcCBETISET KOXKY U
o0JaaeT aHTHOKCUAHTHBIM JICHCTBHEM.

Petunon (retinol) - Butamun A. OO6namaer aHTUBO3PACTHBIM 3 eKrTom,
BBIPABHHUBAET TEKCTYPY KOKU U OOPETCS C aKHE.

I'manyponoBas kuciora (hyaluronic acid) - reneo6pa3Hblii moJiMep, KOTOPHIN
COJIEPKUTCS BO BHEKJIETOUHOM MAaTPUKCE COEIMHUTENIBHBIX U SMUTENNAIbHBIX TKaHEH
mo3BOHOYHBIX. CHocOOCTBYeT pereHepanuu Koxu, e€ yBiuaxHeHuio. OOmamaer
OMOJIaKMBAIOIIUM JIEUCTBUEM 3a CUET TOTO, YTO 3aMEISIET pa3pylleHne KojulareHa.

Macno mm (butyrospermum parkii butter) - pactutenbHOE Maciio, moJy4aeMoe
U3 CeMsiH JiepeBa M. VIHTEHCHBHO MUTAET M yBIAXHSIET KOXKY, Boiockl. OOnamaer
aHTUBO3PACTHBIM 3(h(PEKTOM, TaK KaKk BHIPABHUBACT MOPILUHBI.

KokocoBoe macno(coconut oil) - pacTuTensHOE MACIIO, MOIYYaeMO€ U3 KOMPHI
(sgpa opexa KOKOCOBOM manbMbl). OOnamaer yBIQKHSIONIMM, MTUTAOIINM,
aHTHOAKTEpUAIbHBIM U 3aLIUTHBIM JEHCTBUEM (3AIIUILAET OT CBOOOIHBIX PAIUKAIIOB).
[IpenoTBpamaer nMosBICHUE MOPILHH.

beraun (betaine) - mpousBogHoe ruiuHAa. Mcnons3yeTcs kak yBIaKHAOIIEe
CPEICTBO. YKpEIUIIeT KJIETOYHbIe MEMOpaHbl, IpeI0TBpalias MosBICHIUE MOPILUH.

AnnanrouH (allantoin)- siBIsieTCS MPOYKTOM OKUCIEHHUS MOUYEBOM KUCIIOTHI.

OOnagaeTr BOCCTAaHABIMBAIOIIMM JIEHCTBHMEM, CHHMAeT BOCHAJICHHE U

pa3apakeHue, 3aKUBJISCT.
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Jlanonun (lanoline) - BOCK XMBOTHOTO MPOMCXOXKICHHS, MOIY4YalOT TNPHU
mpolecce BbIBapUBaHUS IiepcTd oBell. HarypampHbiil smysnbsrarop. CrnocoOCTByeT
3QKUBJICHUIO PYyOIIOB, YBIQKHEHHUIO KOXKH, €€ CMITUYEHUIO.

Toxodepon (tocopherol) - Buramma E. OOmamaer mnUTATEIBHBIM,
BOCCTaHABIUBAIOIIUM, TPOTUBOBOCTIAIUTEIBHBIM U OMOJIAKUBAIOITUM 3 (HEKTOM.

OkcTpakT 3enéHoro yas (camellia sinensis) - TOHHU3UPYET, 3aIUIIAET OT
CBOOOTHBIX paaukanoB. O01agaeT aHTHOKCUIAHTHBIM CBOMCTBOM.

Cok muctheB anod Bepa (aloe barbadensis leaf juice) - yBmaxwuser,
CIIOCOOCTBYET 3aKUBJIEHUIO BocnajieHni. O0agaeT OakTepuIuAHBIMA CBOMCTBOM.

®denokcudtanon (phenoxyethanol) - mpousBogHOEe (eHoNa. AHTUCENTUK M
KOHCEPBAHT HATYPaJbHOI'O IPOUCXOXKICHUS.

Hatpus xokocynbdar (sodium coco sulfate) - BemecTBo, momyuaemoe u3
KOKOCOBOI0 Macjia. MSrkuii M HaTypajbHbI MEHOOOpa3oBaTeib, MOBEPXHOCTHO-
aKTUBHOE BEILECTBO.

['myramar HaTpus (sodium glutamate) - HaTpueBasi COJb TIIyTAMUHOBOM
KUCJIOThL. CMSIT4aeT, OYMINAET, YBIAKHSICT KOXKY, IMOJJACPKUBACT ONTUMAJIbHBIN
ypoBeHnb pH.

Takum oOpa3oM, B TaHHOM cTaThe 00O0OIIECHBI U CUCTEMAaTU3UPOBAHBI TAHHbBIE
0 0e30MacHBIX UHIPEIUEHTAX B COCTaBE KOCMETHUKH.

[To BO3MOXXHOCTH JydIlle BBIOMPAaTh KOCMETHKY, B KOTOPOH COAEpKAHHE
0e30MacHbIX MHIPEIUEHTOB MaKCHUMallbHOE. Yalle BCcero 3To HaTypajibHas KOCMETHKa

C MaJICHBKHMM CPOKOM I'OAHOCTH.
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AHHOTanusl. Ypeaza — GepMEeHT B OYBE, U3yUCHHBIN B O0JIbIIEH CTENEHH, IO
CPaBHEHUIO C IPYTUMHU, UTPAIOIINN OOJIBIITYIO POJIb B IPEBPAIEHUAX a30Ta. B qanHOM
paboTre ObuIa M3ydeHa ypea3Has aKTUBHOCTb MOCTAarpOreHHBIX MOYB OacceiiHa peKu

Krnsasema B ipenenax Bragumupckoit o6mactu.
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Abstract. Urease is an enzyme in soil that has been studied to a greater extent
than others and plays a major role in nitrogen transformations. In this work, the urease
activity of postagrogenic soils of the Klyazma River basin within the Vladimir region
was studied.

Keywords: soils, urease activity, enzymes, nitrogen

VYpeasHast akTUBHOCTb — I1OKa3aTellb CaMOOYMILAONIEH CIOCOOHOCTH MOYBBI
(ApH/4). VYpeaza B mouBe wWrpaeT OOJBIIYI0 pOJIb — PACHICTUICT MOYCBUHY
(kapbamur), 0Opa3yroUIyIOCs B PE3ybTaTe MPEBPAIICHUS a30TUCTBIX OPraHUYECKUX
COE€IMHEHMM (OEJIKOB U HYKJIEMHOBBIX KUCIOT), 0 aMMHUaKa U yIJIEKUCIOro rasa. A
aMMHaK, B CBOIO OYepeIb SBISIETCS HCTOUHUKOM a30THOTO TUTAHUS JJIsI PACTCHHIA.

NMeHHO 10O3TOMY Yypea3Hass aKkTUBHOCTb — BaKHEHIIMH IOKazaTelb
OMOJIOrMYecKON aKTUBHOCTH MMOYBEHHOI'O MOKpoBa. MccienoBanue mpoBoAMIOCH 1O
Apucrosckoit T.B. u Uyrynooit M.B. Dkcnpecc meTo1 onpeneneHus Onoaoru4eckoi
aKTUBHOCTH T1I04YB. MeTOJ HOCUT KadyeCTBEHHbINM XapakrTep. bpumum mnomydyeHsl

cleAyIoNIMe pe3ynbTaThl (Tadnuna 1).

Pucynoxk 1 — onpenenenue ypeazHol akTUBHOCTH

314



Tabnuna 1 — Pe3ynbTarsl onpeaeneHus ypeazHoi akTHBHOCTH MTOYBBI

No pH min pH pH pH pH pH pH max v
obpasua | Omun | 30 Mun luyac | 1,5yaca | 2w4aca |2,54aca | 3 4yaca

1 6,5 6,5 7,0 7,0 7,0 7,5 8,0 0,50
2 6,5 6,5 7,0 7,5 8,0 8,0 9,0 0,83
3 6,5 6,5 7,0 7,5 7,5 7,5 7,5 0,33
4 6,5 6,5 6,5 7,0 7,0 7,0 7,0 0,17
5 6,5 6,5 7,0 7,0 7,5 8,0 8,5 0,67
6 6,5 6,5 7,5 8,0 8,0 8,0 8,0 0,50
7 6,5 7,0 7,0 8,0 8,0 8,0 8,5 0,67
8 6,5 6,5 7,0 7,5 8,0 8,0 8,5 0,67
9 6,5 6,5 7,0 7,5 7,5 7,5 7,5 0,33
10 6,5 7,0 9,0 9,5 9,5 10,0 11,0 1,50
11 6,5 6,5 7,0 7,0 7,0 7,5 7,5 0,33
12 6,5 7,0 7,0 7,5 8,0 8,0 8,0 0,50
13 6,5 7,0 7,5 8,0 8,5 8,5 8,5 0,67
14 6,5 6,5 7,0 7,0 7,5 8,0 8,5 0,67
15 6,5 7,0 7,5 8,0 8,5 8,5 9,0 0,83
16 6,5 6,5 7,0 7,0 7,0 7,0 7,0 0,17
17 6,5 6,5 7,5 8,0 8,0 8,0 8,0 0,50
18 6,5 7,0 7,5 8,0 8,5 9,0 9,5 1,00

CKOpOoCTh pacHIeIVIEHUsT MOYEBHHBI, T.€.

nocuuTana 1o ¢popmysie 1, mpencTaBIeHHON HUXKE.

Y—CKOpOCTh pacuIerIeHUs MOYEBUHBI

9 = PHmax—PHmin

t

, TIe

ypea3Has aKTUBHOCTb,

t — Bpemsi, 3a KOTopoe ycTaHoBuiIoch pH max (4ac)

PH,,0x — MakcuManbHOE 3HaueHue pH

pHpin — MUHMMAabHOE 3HaUeHUE pH

Ha pucynke 2 npeactaBiieH rpaguk ypeazHoil akTUBHOCTH.

ObLIa
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PucyHOK 2 — ypea3Hast akTHBHOCTb

Hcxons w3 TONMYYSHHBIX IaHHBIX, MOXHO YBHIETH cliemyroriee. Camprit
BBICOKHUH MMOKa3aTeNb ypea3Hoi akTUBHOCTH HaOmogaetcs B oopasie NelO (1,5 ApH/4)
— JIEPHOBO—CPEIHETION30JIMCTAas TIecyaHasl ouBa, otobpanHas B . Kamenikoso, yi.
CeepmiioBa, 30 cM. DTO TOBOPUT O TOM, YTO MOYBA OOJAJAET XOPOIIEH 3alUTON OT
3arpsi3HEHMUS.

Bricokoe 3HaueHuMe yKa3blBaeT Ha OJArompusiTHYl0 SKOJOTHYECKYIO
00CTaHOBKY U JIOCTaTOYHOE Aa30THOE MHUTaHWs i pacTteHuid. Camble HU3KHE
nokazatenu B oOpaszmax Ned (0,17 ApH/ga) u Nel6 (0,17 ApH/4). O6pazerr Nod —
aJUTIOBUAJIbHAS JIEpHOBAs 1o4Ba, oToOpanHas B c.Kunekma, 30 cMm. O6pazer; Nel6 —
JIEPHOBO—CPETHETIOA30JIMCTAsl CyTliecuanas 1moysa, oroopanHas B UuxoBo (Jecoropbe
2), CTaBpoBo.

CamMoouHnIIeHne JaHHBIX 00pa3IoB MOYBBI HAXOAUTCS HA JOBOJHHO HU3KOM
ypoBHe. Takue HU3KME MOKa3aTeNH CBSA3aHbI C 3arps3HEHHUEM MOYB M3—3a OJM30CTH

aBTOMOOMJIBLHBIX JIOPOT.
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V]IK 631.4

KATAJIASHASI AKTUBHOCTD INIOCTATPOT'EHHBIX ITOYB BACCEHHA
PEKM KJISI3bMA B IIPEJIEJIAX BJAJUMUPCKOM OBJIACTH
Yyraii H.B.

Kanouoam 6uon. nayx, ooyenm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

Cxusp B.B.
Acnupanm

@I'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

CATALASE ACTIVITY OF POSTAGROGENIC SOILS
OF THE KLYAZMA RIVER BASIN WITHIN THE VLADIMIR REGION
Chygai N.V.
Candidate of Biological Sciences, Associate Professor
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Sklyar V.V.
Graduate student

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AnHoranusi. depMeHTaTHBHAs AaKTUBHOCTh TIIOYB SIBJISETCS BaKHBIM
MoKazaTesieM OWOJIOTMYECKOTO COCTOSIHUA 1Mo4YB. OHUM U3 TakuxX (PEepMEHTOB
ABIISIETCS KaTajaza, KOTOpash ydacTByeT B pAacCIICIUICHHH TMEPEKUCH BOAOPOa,
oOpasyroieics mpu aBTOOKUCIEHUUM MHOTHUX OpPraHWYECKHUX BEIIECTB B KIIETKaX
’KUBBIX OPTaHU3MOB U B MMOYBaX. B maHHON paboTe ObUIM MCCIICTOBAHBI MTOYBCHHBIC
oOpasiel  Oacceiina pexku Kisizbma B mpegenax Biagumupckoit o6mactu  Ha
KaTaJla3HYI0 aKTUBHOCTH TIOYB.

KuaroueBble ciioBa: karanaza, GepMEHTAaTHUBHAS aKTUBHOCTH, MTOYBBI, )KUBbIC
OpraHU3MBbI

Abstract. The enzymatic activity of soils is an important indicator of the

biological state of soils. One of these enzymes is catalase, which is involved in the
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breakdown of hydrogen peroxide, which is formed during the autooxidation of many
organic substances in the cells of living organisms and in soils. In this work, soil
samples from the Klyazma River basin within the Vladimir region were studied for
catalase activity of soils.

Keywords: catalase, enzymatic activity, soils, living organisms

Karanaza — QepMeHT, pacumiemisomuid nepekuch Boaopoaa (oOpasyercs
ABTOOKHUCJICHUS MEPOKCUJA BOJOpOAa OOJBIIMHCTBA OPraHUYECKUX COCAMHEHHUH B
KJIETKaX >KUBBIX OPTaHU3MOB), TOKCHUHYIO JJISl KYJIBTYP, A0 BOJBI H KHCIOPO/A.

B mpakTHke 9SKOJOTHYECKMX HMCCIEAOBAHMNA IIMPOKO MPHUMEHSIOTCS
nokasareiau (EepMEHTATUBHOM aKTUBHOCTU IOYB, OHM B MEHbILIEH CTENEHH, YeM
MUKpPOOMOJIOTUYECKHE TIOKa3aTeNid TOABEPKEHbI (PIyKTyalusM B MOCTOSHHO
M3MEHSIOIINXCS YCIOBUAX MPUPOJHON CPEJIbl U B TO K€ BPEMs aJIeKBaTHO pearupyroT
Ha pa3JInYHbIC BUIbl TEXHOTEHHBIX 3arpsS3HEHU.

CHMKEHHEe AaKTUBHOCTH KaTala3bl MpPH YCWJICHHHM 3arpsA3HEHUS TOYBBI
ABJIIETCS. MapKepOM HECTAaOMJIBHOCTU 3KOJOrMueckoi oOctaHoBkU. KaTanasnyro
AKTUBHOCTB ITI0YB ONpeaessuy razomerpuaeckum MmetonoM AL ['ancrsana.

OOBEKTOM HCCIIEA0BAHMS JAHHOW PaOOTHI SIBISETCS N3yYeHHE OMOIOTUYECKOM
aKTUBHOCTH TIIOCTarporeHHbIX mouB B OacceliHe peku Kissbma B mpenenax
Brnagumupckoit obiactu.

[ToctarporeHHble MOYBHI - MOYBBI OBIBUIMX MalleH, (PYHKUMOHHPYIOIIUX B
HACTOAIIEE BpeMs MO Pa3INYHBIMH, TJIaBHBIM OOpa30M JIECHBIMH JKOCHCTEMaMH,
ABIISIIOTCS JOCTATOYHO PACTIPOCTPAHEHHBIM KOMIIOHEHTOM TIOYBEHHOTO IOKPOBa
JIECHOU 30HBI eBpornenckon Poccun.

[Tocne mpekpatieHusi aKTUBHOT'O MCIIOJIB30BAHUS TIOYBEHHOTO TIOKPOBA U MIPH
nepexojie B IOCTarporeHHO€ COCTOSIHME UAET  3HAYMTENbHOE  CHU)KCHHE
aHTPONOTeHHON HArpy3Ku M CUCTEMHAs CMEHa PaCTUTEIbHOTO MOKPOBaA.

PucyHok 1 npencraBiisieT pe3ysbTaThl, IOJYYEHHBIE B XOJI€ UCCIECIOBAHMUS.
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KATANA3HAA AKTUBHOCTb, M1 02/MUH*1 T

Pucynok 1 — Karanasnas akTHBHOCTb B 00pa3iax rno4s

Camasi BBICOKasi CKOpPOCTh paciierieHus: B oOpasie Ne6 — ammoBuaibHas
noyBa. [lo mikane oleHku cTeneHu odoraiieHHocT noyB hepmenTamu (Tabnuia 2)
JIlaHHAs TIOYBa SIBJISIETCSl OOraTOM.

Camast Hu3Kas ckopocTh y 00pa3ioB Ne8, NelO, Nel3, Nel8. Obpazery Ne® —
JIEPHOBO—CPEIHETIOI30JIMCTas CylecuaHas mouysa, oroopanHas Ha 6/21, Cpanka, 30
cM. O6pazer; Nel0 — nepHOBast cpeHEIIOA30IMCTAs CyliecuaHasl ouBa, OTOOpaHHas B
KamemkoBckoMm paitone, yi. CeepasoBa, 30 cm. O6pazer; Nel3 — topdsnas nousa.
O6pazenr Nel8 — nmepHoBasi CpeaHENOM30JIMCTasT CyllecuaHas IMo4Ba, OTOOpaHHas B
Ymxoso (necoropwe 2), CTaBpoBo.

Hcxons w3 TaOauIel 2 TIOYBHI SIBJISIIOTCS OYEHb OCTHBIMH IO CTEIEHHU

000TraIeHHOCTH T0YB (PepMEHTAMH.

Tabnuya 2 — Illkana ons oyenku cmeneHu 0002aujeHHOCMU NOYE (hepmeHmamu

(pacuem Ha secosvie eOuHUYbL NOUBbL) (no 3escunyesy, 1978)

CreneHb 000ralieHHOCTH IT0YB Katanaza, O> cm’/r 3a 1 MuH
1.0uens Oemuas <1
2.bemnas 1-3
3.Cpenssisi 000TaleHHOCTh 3-10
4.boraras 10-30
5.0uensn Ooraras >30
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Huskas ckopocTh 00yclioBiIeHa HU3KUM COJIEpKaHueM (epMEHTOB—KAaTamas,
KOTOpPBIE OTHOCSTCS K TPYMIE IbIXaTeabHBIX (depmeHToB. [Ipomcxoaut 310 M3—3a
BJIUSIHUS aBTOMOOWMJIBHOTO TPAHCIOPTA, BBHIOPACHIBAIOIIETO OOJBIIOE KOJIUYECTBO
3arpsi3HUTEIICH.

CoOTBETCTBEHHO, MEPEKUCh BOJOPOJA, COJAEpXkAallascsi B IMOYBAX, BBUIY
HU3KOM  CKODOCTH  pACIIEIJICHUSI ~ YTHETaeT  pacTUTENbHbIE  KYJIbTYpHI,
MpOU3pACTAIONIME HAa HUX. OKOJOrMyeckass OOCTaHOBKAa TaKOMl MECTHOCTH
HecTabwibHas. [Ipu BBO/E TakuX MOYB B CEIICKOE XO3SIMCTBO, HEOOXOJUMO YUYECTh

IMOJIYYCHHBIC NAHHBIC U ITPUHATH MCPBLI.
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Koaecosa I1.C.
Maeucmpanm

DI'HOY BO Bnaoumupckuii I'Y um. A.I'. u H.I'. Cmonemosvix, Poccus, 2. Braoumup

Mumenko H.B.
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DYNAMICS OF PHYTOPRODUCTION PROCESSES
IN THE ECOSYSTEMS OF THE KLINSKO-DMITROVSKAYA RIDGE AND
VLADIMIRSKY OPOLYE ACCORDING TO REMOTE DATA
Kolesova P.S.
Undergraduate student
Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir
Michenko N.V.
Doctor of Biological Sciences, Professor

Viadimir State University named after A.G. and N.G. Stoletov, Russia, Viadimir

AHHOTauMsa. DUTONPOAYKIIMOHHBIA IIPOLECC CTOUT B LEHTPE IOTOKOB
BEIIIECTBA M SHEPIHMU B SKOCHCTEMAax M €ro OlleHKa HeoOXojauMa JjIsi MOHUTOPHHTA
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HaKOIJIEHUsT (UTOMacchl W CBOEBPEMEHHOTO BBISBJICHHS HapymieHuid. llenbro
WCCJICIOBAHMS SIBIIACTCS AaHAIW3 JUHAMUKH TIOKaszareled (DUTOMpOAyKTHBHOCTH
Knuucko-/IMuTpoBcKOM — Tpsimbl W BIaguMHUpPCKOTO  OMONBsI TIO  JTAHHBIM
JVCTaHIIMOHHOTO 30HaupoBanus 3a nepuof B 2002 o 2021 roasr. Ilokazano uto, Ha
tepputopuu KimuHCko-JIMUTPOBCKOW Tpsiibl ¥ BO BlIaguMHpCKOM OMOJIBE HUMEET
MECTO POCT MOKa3zarenell (UTOMPOMYKTUBHOCTH, HO 3((HEKTHBHOCTH 0Opa30OBaHUS
YUCTOM NEPBUYHOM IPOIYKIIUU HE U3MEHSETCS.

KiroueBble cioBa: naHamadTel, 3KOCHCTEMBI, (PUTOMPOTYKTUBHOCTH,
3¢ PexTUBHOCTH 00pa30BaHMS YUCTON TEPBUIHON TTPOTYKITHH.

Abstract. The phytoproduction process is at the center of the flow of matter and
energy in ecosystems, and its assessment is necessary for monitoring the accumulation
of phytomass and timely detection of violations. The purpose of the study is to analyze
the dynamics of phytoproductivity indicators of the Klinsko-Dmitrovskaya ridge and
Vladimir opolye according to remote sensing data for the period 2002 to 2021. It is
shown that on the territory of the Klinsko-Dmitrovskaya ridge and in the Vladimir
opole there is an increase in phytoproductivity indicators, but the efficiency of the
production process does not change.

Keywords: landscapes, ecosystems, phytoproductivity, efficiency of formation

of net primary production.

PUTONPOLYKIIMOHHBIN IPOLIECC CTOUT B LIEHTPE MOTOKOB BEILIECTBA U SHEPIUU
B DKOCUCTEMAX U €ro OleHKa HeoOXoauMa JijIsi MOHUTOPUHTa HAKOTIIEHUSI (PUTOMACCHI
Y CBOEBPEMEHHOTIO BBISIBJIEHUS HAPYIIEHUN.

Jns  OUEHKM MPOAYKIMOHHOTO IIOTEHLMAJIA IIMPOKO IPUMEHSIOTCS
Marepuanabl MHOTO30HAJbHOM KOCMHUYECKOW CBHEMKH, Oarogaps KOTOPbIM MOXHO
OIIEPaTUBHO  OLIEHUTb  IIPOCTPAHCTBEHHO-BPEMEHHYK)  ITUHAMHUKY  COCTOSIHUSA
[IOYBEHHO-PACTUTEIIBHOIO IMOKPOBA M DKCTPANOJMPOBATH pPE3YyJIbTAaThl HAa3E€MHBIX
U3MEpPEHUN.

Knumatr u QUTONpOAYKTUBHOCTP HMMEIOT TECHYIO B3aUMOCBS3b, KOTOpas

ABIICTCA  JOCTAaTOYHO CJIOKHOM. CDI/ITOHpO)IyKTI/IBHOCTB TCCHO CBiA3aHa C
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IIPOJOJKUTEIBHOCTHIO BETE€TAMOHHOTO NIEPHUOIA, COOTHOLIECHHS TEIUIA U BJIAru, YTo
B CBOIO OY€pEIb 3aBUCUT OT KIMMAaTUYECKUX YCIOBUM KOHKPETHOI'O PETMOHA.

Yucras neppuyHas npoaykiusa (YIIII) sBiseTcs BakKHEHIITUM WHIUKATOPOM,
OTpaXkaroIUM 0COOEHHOCTU COCTOSIHUS ¥ (PYHKIIMOHUPOBAHUS SKOCUCTEM, OTIPEACIIss
CTENEHb BIUSHUS PACTUTEILHOCTH Ha I00aibHBIM yriepoanblil Owomker. C apyroi
CTOpPOHBI, Oyayun kiumarudecku oOycnoieHHod, UIIII sBnsercs oOBEKTUBHBIM
KOJINYECTBEHHBIM ITOKA3aTEJIEM PEAKIIMU DKOCHCTEM Ha KIIMMATUYECKUE N3MEHEHUS.

Lenpro  wWccienoBaHusi  SIBISIETCS  aHAIM3  JAUHAMHUKUA  TIOKas3aTesei
¢uTtonponyktuBHOCTH KnuHCcKo-/IMUTpOBCKO# rpsibl 1 BraauMupckoro omosibs mo
JAHHBIM JUCTAHIIMOHHOTO 30HaupoBaHus 3a nepuoA B 2002 mo 2021 roasl.

OObeKkTaMH HCCIIEOBaHUsS SIBIJIMCH JBa PpacCHoOJIOKEHHbIX B KimHCKO-
JIMATPOBCKOM NPOBUHLMM, NPUPOIHBIX panoHa: KnmHcko-IMUTpoBCKas rpsaa u
Bnagumupckoe onoawse. MccnenoBaHue HpoBOAMIOCH B TpaHMIax OacceifHa p.
Kis13pMa. Yka3zaHHbIE NIPUPOIHBIE palOHBI TPAaHUYAT IPYT C APYTOM, HO CYLIECTBEHHO
OTJIMYAIOTCA OCOOEHHOCTSMHM IOYBEHHO-PACTUTENbHOrO mokpoBa. B Kimncko-
JIMUTPOBCKOI1 rpsiie mpeodiajatoT 1€PHOBO-CIa00- U CPETHENO30JIUCTHIE TOYUBBI.

Jlecuctocte Tepputopun okono 30 %. PacnaxanmHocte — oxono 40%.
[TouBeHHsIii MOKPOB Bragumupckoro omoies cHOpMUPOBAH MPEUMYIIIECTBEHHO
COYETAHUEM CEPBIX JIECHBIX IT0YB I10 BEPIIMHAM XOJIMOB U B BEpPXHEH YaCTU CKJIOHOB,
TEMHO-CEPBIX JIECHBIX ITOYB B HUYKHEUN YaCTH CKIJIOHOB.

BepummHbl XOJIMOB M CKJIOHBI IPEUMYILIECTBEHHO DPAaclaxaHbl WM 3aHSATHI
3aniexaMu (pacnaxaHHOCTh 0KoJio 60%), Mo JHUIIAM KOTJIOBMH PacloJiaraloTcs JIyra
Pa3HOW CTENEHN YBJIAXKHEHHS.

Jns  pacuera 1okasareyel, XapaKTEPU3YIOIIMX TOAOBYIO IPOIYKIIUIO
IIPUPOJIHBIX PAalOHOB B YIJIEPOJHBIX €IMHULIAX HCIOJB30BAHbl JTHCTAHI[MOHHBIE
nanasie TERRA/MODIS (npoaykt Modis GPP/NPP, MYD17A3HGF). [Tpumensincs
Metoa reoumHpopmarmonnoro ananuza JJI3 B ArcGIS, momyns Spatial analyst. B
pe3ynbTaTe onpeeeHbl TOKa3aTelu BaloBoM nepBuuHoil npoaykuuu (BIIIT), yucToit
nepBuyHOM npoaykiuu (UIIIT) mpoayKTHBHOCTH U 3aTpaThl Ha AbIXaHUE aBTOTPO(OB

(IA) B rC/m? B Tog 3a nepuog ¢ 2002 mo 2021 roapl.
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[TpousBoamiics pacuer 3¢ (HEeKTUBHOCTH o0Opa3oBaHUs YIIIT:
YT T>¢=YIIIT/BIIII.

OnenuBancs koddduiment Bapuauu (CV) BagoBOW U YUCTOU MPOITYKIIUH.

KnumaTtnueckne mapaMeTpsl (CymMMa OCaJKOB W TEMIIEPATYPHBIA PEXKHM)
IPOaHAIU3UPOBAHbl C HMCIOJIb30BaHUWEM 0a3 JaHHBIX caiTa rpS.ru. Onpenensimch
tpenanl auHamuku BIITT, UIITI, YIITI>¢ u kmuMaTH4ecKuX XapaKTepUCTHK.

Cpeonue 3nauenus 2o0oewix nokazameneu BII u YIIII 3a nepuox ¢ 2002 mo
2021 roxpl nns jmanmmadToB TMoKazaHbl B Tabnuie 1. Hambomee mpoaykTHBHOM
apisietcss Kinucko-JIMuTpoBckas rpsiaa, 37ech )K€ HEMHOTO BbIIIe U 3P PEKTUBHOCTD
oOpazoBanus YUIIII. bosee Bricokue moka3aTesn (PUTONPOTYKTUBHOCTUA OOBICHSIIOTCS
MEHBIIIUM, YeM BO BlIaguMUpCKOM OIOJIbE KOJIMYECTBOM CEIbCKOXO35HCTBEHHBIX
yroaui ¥ OOJBIIMMH TUIONIAJSIMU JIECHOM PACTUTEIbHOCTH, B TOM YHCIIE KOTOpPas
(dopMupyeTcs Ha 3apacTaoLUX CEIbCKOXO03IUCTBEHHBIX YIOJbSX.

Kosddunment Bapuamnuu mokasbiBaeT, 4TO YHCTas MEPBUYHAS MPOMYKIIUS
0oJbIlle M3MEHSAETCS MO rojaM, YeM BayioBas nepBuuHas mpomykuws. [IpupomHbrit

paﬁOH BJI&I[I/IMI/IpCKOG OITOJIbE SIBJISIETCS O0Jiee CTaOMIBLHBIM.

Tabnuya 1. — CpedHue MmHO2ONemMHUE 3HAYEHUS NAPAMEMPOS NEPEUUHOU
GdumonpooykmusHocmu
JlanamradTer BIIII, YIIII, CVeon | CVunm | UITI o
rC/m? rC/m?
Knuncko-/ImutpoBckas 896 525 5.5 7,0 58
MTPOBHHIINS, B IIEJIOM
IIpupoousie pationvl
Kimmncko-/IMuTpoBckas rpsaa 928 547 5,5 7,8 60
Bragumupckoe onosbe 866 496 4.8 6,6 57

[To romam mnpoucxonar kosieOanus 3HaueHuit BIIT u UYIIIT (puc.l). Ux
BOJTHOOOpA3HBbIC IHKJIBI B I1IEJIOM COBIAJIAIOT, HO aOCOJIOTHBIE MaKCUMyMBI H
MHUHUMYMBI 32 Halll IEpHo1 HAOJIIOACHUS MPUXOAATCS Ha pa3Hble rojbl. Hanbomnbiee
3HaueHue BIIIT otmeuanocs B 2007 u 2018 romax, Haumenbiiee — B 2004 romy.

Hau6Gonbmee komumaectBo YT nabmronanocs 2009 ronay, Haumensiee B 2010.

325



1050

BMmM

|
1000 \ \
I < I N
\ ~ , -~ !
950 A Y/ W / /I N\ y \ I ‘\
900 \ N\ J  { \./ A \ ’
\ I \y / \ \/ \y
! v
850 \-
800
750
(o] o0 < n o N~ 0 O O « « o0 < n o M~ o O o
o o o o o o o o - - - — i — i — i — o o
O O O O O O O O O O O O 0O O o o o o o o
o~ (@] [a\] (@] N N N N o~ N N N N o~ N N N N (@] o~
= = KAWHCKO-[AMWTPOBCKaA rpaaa Bnagnmupckoe ononbe

Puc. 1. Banoeas nepsuunas npooykyus (BIIII, 2C/m?200)

W BanmoBas u yucras npoaykunu, kak B Knmacko-/IMAUTpOBCKON MPOBUHINM,
TaK M B JIByX K HEHl OTHOCAIIMXCS palOHax JEMOHCTPHUPYIOT HeOOJbIINe
MOJIOKUTEIbHBIE TpeHABI 3a nepuo ¢ 2002 mo 2021 roasl. B pamkax JaHHBIX TPEHIOB
HaOJI0/1al0TCA KPaTKOBPEMEHHBIE Mepuoabl noBbiiieHust U cHuxenus: YIIIT u BIIII,
KOTOpBIE€ B Pa3JIMYHbIX JaHAAdTaX B OCHOBHOM, COBMAJAlOT, OJJHAKO, pa3Max 3THX
M3MEHEHHUM pa3iindeH. ba3oBbI ypOBEHb NPOJYKTHBHOCTH TaKKe paziauyaercsa. B
Knuncko-/IMUTpOBCKO#M Tpsile TPOAYKTUBHOCTH 3a BCE TOJIbl HAOIIOJCHUS B
OCHOBHOM BBILIE, 4eM BO BiriagumMupckom onosse.

Ha exerognbie n3MeHEeHUs PUTONPOAYKIIMOHHBIX XapaKTEPUCTHUK OKa3bIBAIOT
CYLIECTBEHHOE BIMSHHUE MOTOJHbIE YCIOBHs. AHAIU3 KIMMaTHYECKHX 0a3 JaHHBIX
roKasai, 4to Ha uccieayemont tepputopuu ¢ 2002 no 2021 roabl UMEET MECTO TPEHT
Ha CHWXXEHUE TEMIIEpaTyp TEIUIOr0 IMEpUOAa, HECMOTPS HAa HAIMYHAE aHOMAJIBHO
XKapkux roaos. KoandyecTBo 0cagkoB xKe HEMHOI'O MOBBIIAETCS.

KomMriieke noroHeIX ycinoBuit BiausieT Ha 3¢ dekTuBHOCTL 0Opa3zoBanus YUIIIT
(puc. 2,3). Uem Oosee oHM HEOJIArompusATHBIC, TeM OOJbIIE 3aTpaThl Ha JbIXaHHE

aBTOTpOo(oB 1 HUXKE dPheKTUBHOCTH 0OpazoBanus YIIII.
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Puc. 3. Dppexmusnocms 0bpazosarus uucmori nepeuyHol nPoOyKyuu

Bricokas sddextuBHocTh cunTe3a YIIIl oTrmeuaercs mpu TemiepaTypax
OJNIM3KUX K CPEAHUM MHOTOJICTHUM 3HA4YeHUS, M BIAXHOCTbh HEMHOIO HIKE
HOpMasibHOM, Hanpumep 2009 rox.

TeppuTopHst HAXOIUTCS B 30HE C U30BITOYHBIM YBIIAXKHEHUEM, [T03TOMY Oo0Jiee
CYILLIECTBEHHOE BIUSHUE Ha MPOAYKTHBHOCTh OKa3bIBAET TEMIIEPATYpa, 3HAUUTEIIbHbBIC
OTKJIOHEHUS KOTOPOM OT CPEAHMX MHOTOJIETHUX 3HAYEHUW KakK B OOJBIIYIO TaK U B
MEHBIIYI0 CTOPOHY MPUBOMAAT K CHUXKEHUIO Ipoaykiuu. Hampumep, aBa roga c
MakcuMalibHOW 1 MuHUManbHOM YIIII B aHanu3upyemMom psiay HaXoaaTcst paoM. ITO
2009 u 2010. B 2009 rony makcumymy YIIIT cooTBETCTBOBAIO KOJUYECTBO OCAIKOB
HEMHOT'O HUYKE HOPMbI, OHU OBLIM pacipeiesIEHbl pABHOMEPHO U ObIJIO MHOTO JTHEU C
TOXKISIMU.

Cpennsisi Temneparypa Oblla HEMHOTO Bbilie HopMmanbHOW. B 2010 romy
KOJIMYECTBO OCAaIKOB NpUMepHO cooTBeTcTBYeT 2009 T, HO OHM pacHpeaeIeHbl
HEPAaBHOMEPHO, THEW C JOXKISIMU MAJIo, a TEMIIEpaTypa HAMHOTO BbILIIE HOPMBI.

N3menenus 3ppekTuBHOCTH (OPMUPOBAHUS YUCTON MEPBUYHON TIPOTYKITUH,
npoucxonsamue B KiuHcko-/IMuTpoBckoil Tpsiae u BraguMupckoMm omolsibe He

MPUBOIAT K POPMHUPOBAHUIO JIOTOBPEMEHHBIX TPEH/IOB U OHA OCTAETCS CTAOMIHHOM.
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B KimHCKO-/IMUTPOBCKOW NPOBHHLHMHM B ILEJIOM M OTHOCSIIMXCS K HEU
npupoAHbix paiioHax (Knuacko-ZImuTpoBckas rpana m Biagumupckoe omosbe),
pacrnojoXeHHbIX B TpaHulax OacceiiHa Kii3mbl HaOmonarorcs KojeOaHus
IIOKA3aTeJiel BAJIOBOM M YUCTOU MEPBUYHON NPOIYKIIMU U BBISIBIISIOTCS TPEHABI HA UX
poct. Ha mnpoTsiKeHMM BCEro aHaJIM3UPYyeMOro Inepuoja (UTONPOAYKTUBHOCTD
KimHCcko-/IMUTPOBCKOM Ipsiibl BhIE, YeM BO Bragumupckom onoiibe. M3MeHeHus
3¢ (HeKTUBHOCTH (POPMHUPOBAHUS YHMCTOM MEPBUYHOM MPOTYKIUHU, MIPOUCXOIAIINE B
Kimucko-/ImuTpoBckoit rpsane u  Bmagummupckom Omnosibe HE NPUBOIAT K

(hOpPMHUPOBAHUIO TOITOBPEMEHHBIX TPEHAOB U OHA OCTACTCS CTAOMIILHOM.
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OLIEHKA 5KOJIOT'HYECKOI'O COCTOSIHUA ATPOIKOCUCTEM
BEPXHEBOJI’)KbS
Hyxkun U.M.
Kawnouoam 6uon. nayx

®I'GHY BepxueBosxckuit ®AHILL

ASSESSMENT OF THE ECOLOGICAL STATE OF AGROECOSYSTEMS
OF THE UPPER VOLGA REGION
Shchukin .M.
FGBNU Verkhnevolzhsky FANZ

AHHoTanusi. BnepBble g arpapHbeIX MO4B BepXHEBOKCKOIO peruoHa
naéTcs KOMIUIEKCHAsh KOJIMYECTBEHHAs OILIEHKA W3MEHEHHUS arpo(U3HYecKuX,
arpoOXUMHUYECKHUX, OMOJIOTrMYECKUX CBOMCTB U IPOAYKTUBHOCTh
CEJILCKOXO3SIUCTBEHHBIX KYJNBTYp NpH JIiauTenbHoM (18 - 46 71eT) aHTpOnoreHHOM
BO3JICHICTBMM HA arpodKOCHCTEMBbl. B pe3ynbraTe MOJNyd4eHbl HOBBIC JTaHHBIC
HKOJIOTMYECKOTO COCTOSHUSI arpoli€HO30B IMPH Pa3IMYHOM YPOBHE aHTPONOTECHHOU
HArpy3Kd B TEUCHHE JJIMTEIHHOTO BPEMEHH WX MCIIOIb30BAHUH.

KiroueBble ciioBa: ynoOpenus, BepxHeBoxxbe, MpOAyKTUBHOCTb, TOYBA

Abstract. For the first time for agricultural soils of the Upper Volga region, a
comprehensive quantitative assessment of changes in agrophysical, agrochemical,
biological properties and productivity of crops for a long time (18 - 46 years) is given
anthropogenic impact on agroecosystems. As a result, new data on the ecological state
of agrocenoses have been obtained at different levels of anthropogenic load during their
long-term use.

Keywords: fertilizers, Upper Volga region, productivity, soil
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K omHOMY U3 T71aBHBIX (DAKTOPOB CTAOUIU3AMH YKOJIOTHIECKON 00CTAaHOBKHU
Ha TIUJIAaHETE OTHOCHUTCSI COXpPAaHEHHE U BOCIPOU3BOJACTBO IUIOAOPOJUS IIOYB,
SBJISIFOIIETOCS COCTaBHOM YacThio Ouochepsl.

NHTeHCUBHAS U HepallMOHAJIbHAS SKCILTyaTalys 3eMEIbHBIX YTOJIUi, BBICOKAs
CTENEHb AHTPOINOIeHHOW HAarpy3Kd Ha IIOYBY, CBSI3aHHas C [PUMEHEHUEM
SHEPrOEMKHX W WHTCHCUBHBIX TEXHOJIOTMH SBUJIUCh NPUYMHON 3HAYUTEIHHOTO
CHIKEHHS YPOBHSI IOUYBEHHOTO TIJI0IOPOIHS arPOIKOCHUCTEM.

CHKeHHe  TUIOAOpPOAMST  TMOYBBI  HapymiaeT  cOaJaHCHPOBAHHOCTh
arpO’KOCUCTEM M 3HAYUTEIBHON CTENEHH OOOCTPSIET B LEJIOM 3KOJOTHYECKYIO
CUTyaIMIO B arpolieHo3ax. Hanbompliee BHUMaHKE B 5TOM IIJIaHE TPUBJICKAIOT ITOYBbI
BepXHEBOIKCKOTO ~ pEervOHa,  HAaXOJAIIMECS B JJIMTEIBHOM  arpOreHHOM
WCIIOJB30BaHUU. B CBSI3M € 3TUM BO3HUKAET aKTyallbHasi HEOOXOAUMOCTh M3yUYCHHUS
CBOWMCTB M IMPOLECCOB B IMOYBAX Aarpo’KOCHCTEM, aHaIM3a HUX COBPEMEHHOIO
AKOJIOTHYECKOTO COCTOSIHUS U POTHO3a X 3BOJIFOLIAU C YUETOM IEJEBOI0O HA3HAUYCHUS
1 0COOEHHOCTEN KOHKPETHBIX KIMMATUYECKUX YCIOBUM.

[lenrs  uccnemoBaHWi:  YCTAHOBUTH  OCOOCHHOCTH  aHTPOIIOT€HHOM
TpaHcpopMaIu MOYBEHHOIO0 TMOKPOBA arpodKocUCTEM BepXHEBOKCKOIO permoHa
MIPU Pa3JIMYHOM U JUIUTEIBHOM BO3JIEUCTBUU arpOr€HHON Harpy3KH.

OOBEKTOM HCCIEOBaHUS SBISUTUCH MOYBEHHBIE MTOKPOBBI BepXHEBOIKCKOTO
pervoHa, KOTOpPbIA BKJIKOYAET NATh oOsactei: Bramumupcekyro, KBaHOBCKYIO,
Koctpomckyro, TBepckyro u SpocnaBckyro. O6mias miomaas namxau 4402,6 TeIC. ra.
Pacnipenenennie 3emMenbHOro (oOHAA TOJ CEIbCKOXO3AWCTBEHHYIO JESATEIbHOCTD
XapaKTepu3yeTcs: HauOOIBIITUM BOBJICUCHUEM 0] MAITHIO JEPHOBO — MOA30JIMCTHIX
nouB — 4097,5 ThIc. Ta, cepbIX JECHbIX 0K010 305 ThIC. Ta.

Bo Brnangumupckoii 0651acTi u3ydaiu arpo3KOCUCTEMbI, ChOPMHUPOBAHHBIE HA
CEpoil JIECHOW CPEHECYTNIMHUCTON MOYBE B 2 — X JUIUTENIbHBIX MOJIEBBIX ONbITax. B
ombITe | aHTPONOreHHOE BO3JECHCTBHE CBS3aHO C BHECEHHEM B arpO3KOCHCTEMBI
OpPraHUYeCKUX U MUHEPAJbHBIX YyAOOpeHUH, Ha JBYX (POHAX MEXaHUYECKOIO
BO3JICUCTBHS — €KErOJHOM OTBAJLHON BCHANIKONW M 0€30TBajbHOM 00pabOTKON Ha

riyouny 20-22 cm.
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[Ipu QopmupoBaHUM pa3IUYHBIX YPOBHEM MHTEHCHUBHOCTH B CpPEAHEM
€XKEroJHO B arpO3KOCHUCTEMY MMOCTYNAJIO: HYJIEBOM YPOBEHb HHTEHCUBHOCTU — HABO3
6,7 1/ra; uaTeHCUBHBIN ypoBeHb — N45P40K40; BHICOKOMHTECHCUBHBI MUHEPATbHBIH
— N65P60K60; BBICOKOMHTEHCUBHBIN OopraHoMuHepanbHblii N71P5S8K58 + nao3 13
T/ra (OmBIT 3a7105keH B 1998 1.).

3a KOHTpPOJIb MPU ITOM OBUI TPHUHAT PAJOM PACIOIOKEHHBIM y4acTOK
LEIMHHOM 3KocucTeMbl. B ombiTe 2 arposkocuctemsl ¢ 1986 roma moasepraivch
€KEeroJHOMY aHTPOIIOT€HHOMY BO3EHCTBHUIO B (POpMe MexaHMUEeCKUuX 00paboTok: 1 —
MeXaHU4YecKoil 00paboTKOM OTBaNbHBIM TUTYToM Ha 20 — 22 cMm; 2 — 6e30TBaIbHOM
00paboTKoi Ha riyouny 20 — 22 cM; 3 — 6€30TBaIbHOE PHIXJICHUE MTOYBBI HA TIIyOUHY
6 —8cMm.

[locTynnenue MHHEpaIbHBIX YAOOpPEHMIl B CpeAHEM B rojJ B KOJIHUYECTBE
N30P30K30 no3Bommiio chopMUpoBaTh HOPMAJIbHBIA ypPOBEHb MHTEHCUBHOCTU. 3a
KOHTPOJIBHBIM Y4acTOK ObUI MPHUHSAT PSAOM PACIOJIOKEHHBIM (DUTOIIEHO3 3aleXKH,
Ooonee 30 ner He mMOABEpraBIIeics MeXaHMYecKol o0pabotke. g wu3yuyeHus
BEJIMYMHBI AMHUCCHUM 3aKHCH a30Ta M3 arpo’KOCUCTEM B OIBITe 2 ObUI 3aJ0XKEH
MHKPOIIOJIEBOU OIIBIT.

Ha ommcaHHBIX BbIlIE BapuaHTaX MEXAaHWYECKONW OOpabOTKHU TMOYBBI OBLIN
BbIIEneHbl miomanky 9 M? (3x3 M) B INECTMKPAaTHOM MOBTOPHOCTU. BecHOM Ha
MUKPOTUIONIAIKH BHOCUJIM JIOMOJHUTEIBLHO a30THBIE yinoOpeHus B 03¢ N60 1.B./ra.
[TapamyienpHO BEJNHMCH HCCIEAOBAaHUS HA MUKPOIUIOLNIAJAKAX  arpo3KOCHCTEM
AKCTEHCUBHOT'O YPOBHSI.

Ha nepHOBO-MOI30aUCTOM cynecyaHoi mouBe Bo Briamumupckoi obnactu
arpo3KoCUCTEMbl (POPMUPOBAIUCH MO BO3JEHCTBUEM AHTPOIIOTEHHBIX (PAKTOPOB —
BKJIIOYAIOIINX TPOBEJICHUE €KETOJHOW OTBabHOM Bcmamku Ha 20-22 cM u
NPUMEHEHHE OPraHMYECKUX U MUHEPATBHBIX YJOOPEHHH Ha AJIUTEIHOM I0JEBOM
OTIBITE — OMBIT 3.

Onpir 3 3amoxken B 1968 rony B ®I'BHY BHUHMOY (n. Bstkuno,

Bragumupckoii obiactm).
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B mepBoil u BTOpol arposkocucreMax B TeueHue 44 et ygoOpeHus He
npuMeHsIi. B niepBoil, nmpeacTaBieHHOW 0ECCMEHHBIM YHCTBIM MapoM, MPOBOAMIIN
MeXaHU4Yeckue oOpaboTKu Ajii OOpBOBI C COPHOM pacTUTENBHOCTHIO. Bo BTOpOI
arposkocuctemMe (HOpMHUPOBAJICS IKCTEHCHUBHBIN YpOBEHb MHTEHCHUBHOCTH, TO €CTh
BO3IEJIBIBAJIN CEJIbCKOXO35IIICTBEHHBIE KYJIbTYPhl 0€3 TOMOIHUTEILHOTO NOCTYIUICHHUS
yJIOOpUTENBHBIX CPEJICTB.

OcTanbHble arpO3KOCUCTEMBI OTIUYAINACH PA3TMYHBIM YPOBHEM arpOreHHOro
BO3JICHCTBHSI, ONPEICIAIONIEIOCs PA3HON CTENEHBIO HACBHIIIEHHOCTH MUHEPAJIbHBIMU
Y OPraHU4EeCKUMHU yI00pEHUSIMU.

YpoBEeHb  AaHTPONMOTE€HHOTO  BO3JCUCTBUS HAa  MOYBCHHBIM  IOKPOB
arposkocucteM BepxHeBomkbs B cinoe 0-30 cM HE BBI3BIBAET OTPULATEIBHOU
CyKLEeCCUU arpo(u3nM4ecKux mapaMmeTpoB. B arposkocucremMax He 3aBUCUMO OT
HKOJIOTO-TE€HETUYECKMX OCOOEHHOCTEW MOYBBI M AUPPEPEHIUPOBAHHOIO YpPOBHS
AHTPOIIOTCHHON HAarpy3Kd COXPAaHSAIOTCS ONTHUMAJbHBIC 3HAYECHHsI KOJIMYECTBA
arpOHOMHYECKH LIEHHOM CTPYKTYpPBI HA YPOBHE XOPOILIETO U OTIMYHOI'O arperaTHOro
COCTOSIHUS.

VYposens miotHoctd B cioe 0-20 cMm, popmupyemblii B arpo3kocucTeMax
pPa3IMYHOM HMHTEHCHBHOCTH, COOTBETCTBYET ONTHUMAJIbHBIM 3HAUYECHHSIM IUIOTHOCTH
ITOYBBI JIJIS1 BO3/IEJIBIBAHUS CEJIbCKOX03AMCTBEHHBIX KYJIbTYP U HAXOJUTCS B IHAIA30HE
1,20-1,40 r/cm®. C yBenW4eHHMEM YpPOBHS HMHTEHCUBHOCTU  HCIIOJIL30BAHUS
OpraHOMUHEPATBHBIX, MUHEPATIbHBIX YIOOPEHUH M MU3BECTU MPOUCXOIUT CHHKEHUE
IJIOTHOCTH CJIOKEHHUSI B arpOIKOCUCTEMAX JAEPHOBO- IMOA30JIMCTON ITOYBBI.

B arposkocucremax Ha cepoy JIECHOM MOYBE C YBEIIMYECHUEM UHTEHCUBHOCTH
AHTPOIIOTEHHOW Harpy3ke OT HYJEBOI'O YpPOBHS HWHTEHCHBHOCTH TEXHOJOTMU B
arpOdKOCHCTEME JI0 BBICOKOMHTEHCHUBHOTO OPraHOMMHEPAIBHOTO IMPOUCXOJIUT
cHIKeHrue akTuBHOCTH murpanuu N-NO3 B Hmwxkenexaniue cioud (20-300cm) no
ypoBHs 6Ho1IeHO03a. THTEHCMBHOCTh MEXaHUYECKOTO PHIXJICHHS B arpO’KOCHCTEME Ha
JEPHOBOCPENHENOA30IUCTON JIETKOCYTJIMHUCTOW TOYBE NMPUBOJHUT K YBEIUYEHUIO
MIOTEPb HUTPATHOT'O a30Ta U3 BEPXHUX CIIOEB MOYBBI M HAKOIUIEHHIO UX cioax — 40-

140 cMm 1o 13,84 mr/kr nous. O61iee conepxanre N-NO; B cioe 20-230 cM ripu 3ToOM
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yBennunBaercss Ha 40% B cpaBHeHMM ¢ 9KkocucteMoil. DopmupoBaHHe
BBICOKOMHTEHCUBHOTO ~ YpPOBHS B arpoO’KOCUCTEMAX  JIEPHOBOMOJ30JUCTOM
JETKOCYTJIMHUCTOM TMOYBE 3a CYET arporeHHOro BIMSHUSA  O0OYCJIOBJIEHHOTO
MIOCTYIJIEHUSI B CUCTEMBl MUHEPAIbHBIX YAOOPEHUI U MEJIMOPAHTOB, CIIOCOOCTBYET
CHI)KEHUIO MUTPAallMOHHON aKTUBHOCTH HUTPATHOTO a30Ta U3 KOPHEOOUTAEMOIO CII0s
U YMEHBIIAET €0 MOTepH 3a cueT AP(PEKTUBHOIO UCIIOJIb30BAHUS MIPU HAPALLIMBAaHUU
OMONPOAYKIIMOHHOW (QuTOMacchl. MUTpAIMOHHBIN MyJd MHHEpPaIbHOIO a3oTa B
npo¢uie nouB BepxHEBOMKbS OTpakaeT crneuupuky ero (QyHKIUOHUPOBAHMS,
KOTOpast ONPEAEIIAECTCS YPOBHEM aHTPONOT€HHOI'O BO3JIEHCTBHS HA arpO3KOCHCTEMBI.

KonnuectBo ryMyca B arpo’KOCHCTEMax COINOCTaBHMO YPOBHIO €ro
COIEpKaHUs B DKOCUCTEME M OIPENENSAETCS WHTEHCUBHOCTBIO M XapaKTEPOM
AHTPOIIOT€HHOW Harpy3Ku. ATpOXUMHYECKOE BO3JICHCTBUE B arpO3KOCHCTEMAX CEPOH
JIECHOM NOYBBI CIIOCOOCTBOBAJIO YBEIMUEHHUIO COJIEPKAHUS FyMyca.

PacmupeHHoe BOCIPOM3BOACTBO T'yMyca Ha JEPHOBO-IIOA30JIACTOM IOYBE
MOKa3bIBAIOT ~ arpodKOCHCTEMbl ~ C  HCIOJb30BAHWEM  OpPraHUYECKUX U
OpraHOMUHEpPANbHBIX  ynoOpeHuil. IIpoBeneHHbIE  HCClEAOBaHUA  IOKa3alu
BO3MOKHOCTh KOHTPOJIUPOBaTh OCHOBHBIE HW3MEHEHHSI SKOJOTMYECKHUX YCIOBHM
ONPENENAIOIUX TIYMYCHOE COCTOSIHUE II0YB B arpoLEH03aX, M OTCIEKUBATH

HaIpaBJICHUE TIPOIIECCOB TYMYCO00Opa30BaHMS.
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Annoramusi. KoHTpons 3a  cOanaHCUPOBAHHOCTHIO  DJIIEMEHTOB B
KOpHEOOUTAaeMOM CJIO€ M OINEPATHBHOE YCTPAHEHHE OTKJIOHEHWUW CTaau KIHOUYEBOU
3amayeid Tpu  QYHKIMOHUPOBAHWUU  arpodkocucteM. ONTUMU3ANMSA —MHTAHUS
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp TpeOyeT pa3syMHOTO0 KOMIIPOMHCCA MEXKTY
YPO’KaHOCTHIO, KAYECTBOM MPOIYKIIMH, COKPAIIEHUEM 3aTpaT U CHUKCHHEM pPHUCKa
3arpsi3HEHUST OKpY)Karomie cpeapl. VX 3HAYMMOCTh BapbUpPYET B 3aBHUCHMOCTH OT
MOYB, JTAHAIIA(PTOB, arPOIKOCHUCTEM U arpOIICHO30B

KiroueBbIe €J10Ba: arpodKOCHCTEMa, SKOCUCTEMA, MUTPAITUs HUTPATOB, cepast
JIeCHAs TI0YBA, IEPHOBO-TIO30IMCTHIC TIOUBHI, YPOBHH MHTCHCHU(DHUKAITNN TEXHOIOTHH,
MUHEpaJIbHBIC YAOOPEHMS, OPTaHMYECKHE YA0OpEHUs, aHTPOIIOTCHHASI Harpy3Ka.

Abstract. The control of the balance of elements in the root layer and the prompt
elimination of deviations have become a key task in the functioning of agroecosystems.
Optimizing the nutrition of crops requires a reasonable compromise between yield,
product quality, cost reduction and reducing the risk of environmental pollution. Their
importance varies depending on soils, landscapes, agroecosystems and agrocenoses

Keywords: agroecosystem, ecosystem, migration of nitrates, gray forest soil,
sod-podzolic soils, levels of technology intensification, mineral fertilizers, organic

fertilizers, anthropogenic load.

B nepuon nemorpaduieckoro B3psiBa U TEXHUYECKON PEBOTIOLNH B XX BEKeE,
BO3HHKJIA OCTPasi HEOOXOANUMOCTh YBEIMYECHUSI IPOU3BOJCTBA MPOAYKTOB MMUTAHUS B
pe3yJibTaTe 4€ro, B arpo3KOCUCTEMAX HAYajdu MPOUCXOAUTH CEPHE3IHBIE HAPYIICHUS
MHOTHX MPUPOJIHBIX MPOLIECCOB.

B nacrosmume Bpems IMpou3BOACTBA IIPOAYKTOB IMUTAHUS B arpO3IKOCUCTEMAX
JUIsl TOTO, YTOOBI MPOKOPMUTH PACTYyIIee HACENICHUE IUIaHEThl, Oy/IeT ropa3ao Oosee
TPYAHOM 3aJja4ei, YeM B MUHYBIIEM. B TeueHne BTOpoH MOJOBUHBI XX BEKa BO BCEM
MHPE MPOU3BOJICTBO 3€PHA YBEJIMUUIOCH TOYTH BTpoe. HecMoTps Ha 3TO B HacTosiee
BpeMs B MHUpe roioaaet 1,1 Mapa. yenoBek no-npexHemy HeaoeaaroT. B cBs3u ¢ 3TuM

MOBBIIICHUE TTPOU3BOJICTBA MTPOIOBOJILCTBHUSI CTAHOBUTCS BCE OOJIee CIIOKHON 3a1a4eit
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emé U MO03TOMY, UTO B TedeHHe Ommkaimx 20 JeT HaceeHue MUPa, KaK 0KUIAeTCs,
OyZeT eXeroaHo yBenuyuBaThcs Ha 80 MIIH. YEIIOBEK.

Jlia pemieHus mpoOiieMbl MOBBIMIEHUS IMPOU3BOJCTBA NMPOAYKTOB IMUTAHUS
HEO0OXOJAMMO MOBBICUTh NPOAYKTUBHOCTh CYLIECTBYIOLIMX arpo3KOCUCTEM. BaxxHbIM
3B€HOM B pEaJIM3allMd T€HETHYECKOro IOTEHIMajga HOBBIX BBICOKONPOAYKTHBHBIX
COPTOB ABJIIETCSl OOECIIEUEHUE UX MUTATEIbHBIMU BELIECTBAMU, HEAOCTATOK KOTOPBIX
BOCITOJIHSIETCSI NIyTEM NpPUMEHEHHs ynoOpeHuid. OJHUM M3 OCHOBHBIX 3JIEMEHTOB
HEOOXOAUMBIM JIJIsl HOBBILLEHUS ITPOJYKTUBHOCTH arposkocucteM B HeuepHo3emHoOM
30He PO SBIAIOTCS a30THBIE YI0OpEHUSI.

HepanuonaiibHOE TpUMEHEHUE X HApylIaeT OMOr€OXMMUYECKUN IUKIT a30Ta,
OTJENbHBIE €ro 3BEHbS 3a IOCIeAHHE 28 JAECATUIICTHS TUIepTpo(GUpOBaHbI
NeSATENbHOCTBIO UeJoBeKa. B KpyroBopoT a3oTa BoBieKaeTcsl BCE OoJblliee U OObIIee
KOJIMYECTBO CBS3aHHOIO a30Ta a30THBIX YAOOPEHMH M APYTUX a30TCOAEpPKAIINX
IIPOAYKTOB XMMUYECKOU IPOMBIIUIEHHOCTH.

B.A. YepHukoB, O.A. COKOJIOB B CBOMX HCCJIEHOBAaHUAX OTMEYAIOT, 4YTO B
pe3yibTaTe aHTPOIIOTEHHOI'0 BO3AEHCTBUSA YKOJIOTUUECKasl CUTyallsl Ha 36MHOM Llape
JNOCTHUTJIa KPUTUYECKOM BeMUuHBL: 70% COBpEMEHHBIX SKOCHCTEM CYILHN 3arpA3HEHBI,
B TOM WM MHOM CTENEHM. 3arps3HSIONIME BEIIECTBA CHOCOOHBI JUIUTEIBHOE BpeMs
COXPAHATHCA B Pa3IMYHbIX KOMIOHEHTax Janamadra. OCHOBHOE MECTO B MUTPALIUU
3arps3HSIOLNIMX BEIIECTB B JaHAIapTe 3aHUMAET BOJA.

IIpn omnpenenéHHbIX YCIOBHUSAX OHA CTAHOBUTCA KOHEYHBIM JEIO0 Ul
3arpsA3HUTENIEN, KOTOPBIE C IIOMOIIBIO TAJIBIX, JOKIEBBIX, JMBHEBBIX U TPYHTOBBIX BOJ
MUTPUPYIOT IO DKOJOTHUYECKUM LEMSAM: «BOAA-TIOYBA-PACTEHUSA-YETOBEK»; «IIOYBA-
BO3YX-YEJIOBEK»; «II0YBA-PACTEHUE-)KUBOTHOE-YEIOBEK.

B yBenmyeHnn KOHUEHTpPALMM a30THCTBIX COCIAWHEHUN B NMPUPOJIHBIX BOJAX
HEJb3s HENOOLICHWBATh POJb Aa30THBIX YAOOpEHUH, NpPUMEHEHHE KOTOpPhIX BCE
Bo3pactaer. Hekoropoe KoIMuecTBO ynOOpeHWIl BBIMBIBA€TCS 3a Mpeaesbl
KOpHEOOHUTAaeMOI0 TOPU30HTA.

B.11. HukuTuiieHsIM BBISBICHO, 4YTO Ha CEPOM JIECHOW TNIOYBE MPHU

CUCTEMATUYECKOM BHECEHUH I0J] CEJIbCKOXO035IMCTBEHHBIE KYJIBTYpbI a30Ta cBbIiIe 120
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Kr/Ta, HUTpaThl OOHapyKeHbl TiyOxke 2-3 M B KoaudecTBax 70 20% OT BHECEHHOM
110361 YJI0OpEeHUH.

B./. BoAbIHKMH OTMeYas, YTO Ha BBINIETIOYEHHOM YE€pHO3EME MPUMEHEHUE
a30THBIX YAOOpPEHMIl B TMOBBIIIEHHBIX J03aX COINPOBOXKJIAETCA HEraTUBHBIMU
SABJICHUSIMHU, KOTOpPbIE MPOUCXOAAT U B €CTECTBEHHBbIX JaHamadrax. Kak Ha moceBax,
TaKk W B Tapy MOJBUHBIE a30TCOJIEPKAIINE BEUIECTBA MOTYT MEPUOAMYECKHU IO
BIIMSIHUEM OOWJIBHBIX OCAJIKOB MUTIPHUPOBATh B HWIKHUE CJIOHM MOYBBI, a 3aTEM U B
BOJOEMEI.

Murpanusi HUITpaToB OTMEYallach Npyu BHECEHUU A03bI - N60-75. Ha 20-ii rox
IIPOMBIBAHHE HUTPATOB OOHAPY>KEHO Ha IIyOMHE 2 METPOB, Ha 25 —ii TOJ] IPU 3TOM Ke
J103€ - 10 3 METPOB.

CremneHpb 3arpsi3HEHUs Cpebl HUTpATaMU 3aBHCHUT, C OJTHOM CTOPOHBI, OT 103
a30THBIX yJIOOpEeHUil, C Jpyroi, OT IPUPOJHBIX OCOOEHHOCTEN TEPPUTOPUH, CBONCTB
U XapakTepa HCHOJIb30BaHUS IOYB (E€CTECTBEHHBIH M HCKYCCTBEHHBIH JApPEHAX,
BBIPAIIUBAEMbIE PACTEHMS, OMOJOTUYECKAs] AKTHBHOCThH IOYB, CPOKM MU CIOCOOBI
IpUMEHEHUs YJOoOpeHui, cucrembl 00paboTku). [lo monydyeHHbIM JaHHBIM, Ha
MeCYaHbIX JE€PHOBOIOA30JIUCTHIX MoYBax, c(hOpMHUPOBAHHBIX Ha
JPEBHEAJUTIOBUANIBHBIX MECKaX, MUTPALlUsl HUTPATHOTO a30Ta YJOOpEeHM JocTUrana
150 cm B konmuecTtBe 14-19 mr/kr. [Ipu 3TOM yacTh a30Ta MUTPUPOBAIIA U 32 TIPEEIIBI
MMOYBEHHOT'O MPO(HIs.

C NoBBIIEHUEM YPOBHS OKYJIBTYPEHHOCTH arpO3KOCHUCTEM IOTEPS a30Ta U3
MOYBBI YBEJIMYMUBAETCS ¢ MHUIbTpauuend U cTOKOM. B cinabo OKyJnbTypeHHOW OHa
COCTAaBJISIET J10 7 KI/Ta, B XOPOILO OKYJIbTypeHHOU — 20 Kr/ra.

B.H. KynespoB cuuraer, 4ro i OPEeAOTBPAILLCHUS 3arpsi3HEHHS CPEIbl
MpPOAyKTaMU  TpaHChOpMalMK  a30TCOAEPKAIMX  yaoOpeHuid, HeoOxoauma
JOCTaTOYHO TOYHAsl KOJMYECTBEHHas OIIEHKa BcCeX cTared OanaHca a3oTa Ha
pa3IMyYHBIX YpOBHAX (OTHEIBHOE MOJIe CeBOOOOpOTa, JaHAIIa(T, PEruoH U T.1.) B
cucremMe (ISl KaXKJI0T0 YPOBHSI): OYBA — pacTeHUE — y100peHne — Bojia — armocdepa.
I{emecooOpa3Ha pa3paboTKa crioco00B KOHTPOJISI HaJl IIPOIIeCCaMi, OTBETCTBECHHBIMH

3a IOTCPIO a30Ta U3 IMOYB.
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Y ao0peHus, BO3ACUCTBYS Ha TOYBY, YCKOPSIIOT MPOILIECC MHUHEpaIU3aluu
OpPraHUYECKOTO BEIIECTBA, JEeryMU(DUKAINIO, TPAaHC(HOPMALIMIO U CHHTE3 BTOPHUYHBIX
MUHEpPaJoB. VHTEHCUBHOCTh HUTPU(PUKALMU TECHO CBsI3aHA C BJIAKHOCTBIO U
TEMIIEpAaTypOl TIOYBBI, 3aBHCHUT OT AaKTUBHOCTH MHKPOOPTaHU3MOB, PEAKIIHH
IIOYBEHHOT'0 PAacTBOpPA, a3palllM ITOYBBI U COAECPKAHUS B HEM OPraHUYECKUX BELIECTB.

[Tpu HuTpuduUKanuu wu3-3a U30BITOYHOIO COJEp)KAaHUS B IIOYBE a30Ta
BO3MOYKHBI U [IOTEPH €0 BCIEJCTBUE MUTPALIMU B TIIyOOKHE TOPU30HTHI IOUBEHHOTO

npodus.
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AnHOTanusi. ['yMHHOBBIE TIpenaparbl SBISIOTCS Ba)XXHBIM KOMIIOHEHTOM
YCTOMUYMBOIO 3€MJIE/IeNIUs, CIOCOOCTBYIOIIMM YIYYIIEHHIO KauecTBa IOYBHI,
YBEIMYECHUIO YPOKaHOCTH M CHWXEHUI0 HEraTMBHOIO BO3JEHCTBUS CEJIBCKOrO

XO35IMCTBAa HA OKPYKAIOWIyI0 cpeny. B crarbe paccmMaTpuBaeTCs, KaKOE BIIMUSHUE
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OKa3bIBa€T MPUMEHEHHE TYMHUHOBBIX IpENapaToB Ha arpOXMMHYECKHE CBOMCTBA
ITIOYBBI U YPOKANHOCTb.

KiroueBble €10Ba: TyMUHOBBIC TIPETIapaThl, ypOKaliHOCTh, arpOXUMHYECKHUE
CBOMCTBA MOYBHI.

Abstract. Humic preparations are an important component of sustainable
agriculture, helping to improve soil quality, increase crop yields and reduce the
negative impact of agriculture on the environment. The article examines the impact the
use of humic preparations has on the agrochemical properties of the soil and
productivity.

Keywords: humic preparations, productivity, agrochemical properties of soil.

['yMuHOBBIE TpenapaTbl B CEIBCKOM XO3SMCTBE MNPEICTaBISAIOT CcOOOM
MPOAYKTBI, MOJIy4Ya€MbIE W3 TMPUPOAHBIX HCTOUYHHKOB OPraHUYECKOTO BEILECTBA,
TaKuX, HAPUMeEP, KOMIIOCT, TOp(. DT npenapaTsl COAEPKAT BBICOKHE KOHIIEHTPAIIH
T'YMUHOBBIX KHUCJIOT, (DYJIBBOBBIX KUCIOT U T'yMaTOB, KOTOPBIE SIBJISIOTCS KIIOUEBBIMU
KOMITOHEHTaMH OPTaHUYECKOro BEIIECTBA MOYBBI. | 'yMUHOBBIE BEIIECTBA 00JIaJar0T
YHUKQJIbHBIMU XUMUYECKUMHU U (PU3UUECKUMHU CBOMCTBAMH, KOTOPHIE CIOCOOCTBYIOT
YIYUYIIEHUIO TIOYBEHHOM CTPYKTYpbl, MOBBIIICHUIO IUIOJOPOJAUS W YBEIWYEHUIO
YPOKaUHOCTH.

['ymMHHOBBIE MpenapaTtbl MOTYT UMETh pa3ivudHbie (DOPMBI, BKIIIOUAs KHUIKHE,
MOpOIIKOOOpa3Hbie U TpanyIupoBaHHbie. OHU MOTYT MCIOJIB30BATHCS B PA3IMUHbBIX
LHEJISIX YW Ha Pa3HbIX J3Tanax CeIbCKOXO3MCTBEHHOIO IPOU3BOJCTBA, BKIIKOYAS
MOATOTOBKY IOYBBI, yJIOOpEHUE, CTUMYJISIUIO POCTAa PacTEHUU, OMOCTUMYIISIUIO,
OMopeMeNaITiIO U 3aITUTy PaCTCHUN OT CTPECCOBBIX YCIIOBHUH.

[IpyuMeHeHne TYMHUHOBBIX TPEMAPATOB B CEJIHCKOM XO3SUCTBE HMEET P
MPEMMYIIECTB,  BKJIOYasl  YJAY4YIIEHUE  CTPYKTYpbl  MOYBBI, CTUMYJISIUIO
OMOJIOTUYECKOW aKTHUBHOCTH TIOYBBI, TOBBIIMICHWE JOCTYIMHOCTH MUTATEIhHBIX
BEIIIECTB JJISI PACTCHMM, CHIDKCHHE TOTPEOHOCTH B XUMHUUYECKUX YIOOPECHUSX H
3alIUTHBIX CPEACTBAX, YBEJIMYECHUE YPOKAWHOCTM M KayecTBa YpoxKas, a TaKKe

CHUKEHUE HETaTUBHOTO BO3ACHCTBUS HA OKPYKAIOILYIO CPEIy.
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MO>KHO BBIIETUTH HECKOJIBKO MOKA3aTeNed, Ha KOTOPBIE BIUSIOT T'YMHUHOBBIE
npenaparsl:

- TMIOYBEHHAsI CTPYKTypa - TyMHUHOBBIE Mpenapatbl GOopMUPYIOT oOecriedeHne
CTaOMJIBHOCTU TOYBEHHBIX arperaroB, YJIy4YIEHWE CTPYKTYpbl IOYBBL. ITO
YBEJIMYMBAET BOJONPOHMUIIAEMOCTb, BO31yXOOOMEH M JIOCTYHNHOCTb IHUTATEJIbHBIX
BEIIECTB ISl PACTEHMUIA;

- BOJOYAEPKHUBAIOIIAsi CIIOCOOHOCTh - TYMHHOBBIE BEIIECTBAa OO0JIaNaloT
BBICOKOM  BOJIOYJEpP)KMBAIOLIEH CIOCOOHOCTBIO, YTO IIOMOTaeT YBEIMYMBATH
JOCTYITHOCTB BJary JUisi paCTEHUI B IEPUO/IBI 3aCYXH U BBIBOJUTH €€ U3 NIOYBBI;

- MHUKpOOHasi aKTUBHOCTb - TYMHUHOBBIE Mpenaparbl MPEACTaBIAIOT COO0H
KYXOHHBIE OpraHMYECKUE MPEINapaThl, KOTOPHIE CIIy>KaT MATAHUEM JUIsl IIOYBEHHBIX
HCCJIEIOBAHUM. DTO CTUMYJIUPYET MHUKPOOHYIO aKTUBHOCTb, YCKOPSET MPOLECCHI
MUHEpaIN3aluy OPraHU4YEeCKUX BEIIECTB U YBEIMYUBAECT JOCTYIHOCTh IMUTATEIbHBIX
BEILECTB ISl PACTCHUN;

- TUIOJIOPOAME MOYBBI - MMYTH YIYUIIEHHUS] CTPYKTYPbI, BOAOIPOHUIIAEMOCTH U
MUTATEILHOTO COCTOSIHUS ITOYBBI, TYMHUHOBBIE ITpeNapaThl 00ECIEUNBAIOT YBEINYCHUE
IJIOJIOPOAUS. M CIIOCOOHOCTh TOYBBI COXPAHATH BBICOKYIO YPOKAMHOCTH Ha
JUTATEIBbHBIN CPOK;

- YPOXaNWHOCTh - MPUMEHEHNUE T'YMHUHOBBIX IPENApaToB MOXKET MPUBECTH K
MOBBIIICHUIO YPOKAWHOCTU CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp 3a CYET YJIy4dlIEHUs
YCIOBHM WX BBIPAIllMBaHUS, pPAa3BUTHUS KOPHEBOM CHCTEMBl M  YJIyYIICHHUS
IUTATEIBHOI0 00eCTIeUEHUsI.

['yMuHOBBIE TpenapaThl B LIEJIOM CUYHTAIOTCS O€30MacHBIMM Il TIOYBBI U
YPOXaHHOCTH, TIOCKOJBKY OHHM  SIBISIIOTCS  HAaTypaldbHbIMM  NPOAYKTAMH,
CIOCOOCTBYIOLIMMU YJIYUYIIEHUIO IUIOAOPOAUS MOYBBI U pocTa pacTeHuil. OnHako B
ONPEIEIECHHBIX YCIOBUSX WM MPU HENPABUIBHOM IMPUMEHEHUU MOT'YT BO3HUKHYTh
HeratuBHbIe 3 dexTsl. Hanpumep, npu NpeBhIIEHUH PEKOMEHAYEMbIX HOPM MOXKET
MPOU30UTH AUCOAIAHC MHUTATENIbHBIX BEIIECTB M MOXHO HAOIIOAATh TOKCUYECKHE
s ¢ektbl. ['ymMHHOBBIE mpenapaTbl MOTYT BCTYNaTh B PEAKLUHUIO C HEKOTOPHIMU

XUMUYECKUMU YIOOpeHUsiMH, Hu3MeHsAs uX 3P EeKTUBHOCTb. s TOro, d4ToOBI

342



M30eXaTh HEXENATENbHBIX MOCIEACTBUM OT MPUMEHEHUSI TYMHUHOBBIX NpenapaToB
HEO0XOJIMMO CTPOrO CIEAOBATH PEKOMEHAIIUSIM, a TAKKE U3YUUTh KX COBMECTUMOCTD
C APYTUMH YJ0OpEHUSIMH, YTOOBI MOHATH UX BO3MOXKHOE B3aMMOJICHCTBUE U BIUSHUE
Ha JJOCTYMHOCTh MUTATEIbHBIX BEIIECTB I PACTECHUM.

B nenom, ryMUHOBBIE MpenapaThl UTPAIOT PEIIAIOIIYI0 POJIb B MOAACPHKAHUU
3JI0POBbsI HACENICHUS U MOBBIIICHUH YPOKaHOCTH, UYTO JIeJaeT UX BKJIAJ B CEIbCKOE
X03MCTBO HEOLIEHUMbIM. OHAKO, IPU UX MPUMEHEHHUH, TAKXKE, KaK U B Cllydae C
IPYTUMU  yOOOpEHUsIMU, HEOOXOJIMMO CJIeJOBaTh YCTAHOBJICHHBIM HOpMaMm H
PEKOMEHIAIUSAM, YTOOBI YBEIMYUTH TOJIOKHUTEIbHBIE 3(()EKTHI OT HMCIOIH30BAHUS
T'YMUHOBBIX TIPENapaToB U CHU3UTh PUCKU UX HETaTUBHOI'O BO3JICHCTBUS HA MOYBY U

YPOKauHOCTb.
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THE EFFECT OF HUMIC PREPARATION AND SOIL-SILT SUBSTRATES
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Russian State Agrarian University - Moscow Timiryazev Agricultural Academyv,

Russia, Moscow

AnHOTanusi. B crarbe mpeacTaBieHbl pe3yJabTaThl MUKPOIIOJIEBBIX OIBITOB,
npoBeneHHbIX B 2008-2010 rr. mo m3y4eHWIO BIMSHHUS TYMHUHOBOIO Nperapara u
pa3IMYHBIX MMOYBO-MJIOBBIX CYOCTpaTOB Ha ypoXKail M KadyecTBO 3€pHA SYMEHS II0
COJIEpKaHUI0 B HEM IIMHKA, CBUHIA, KaaMHs, Oellka W Kpaxmaia. Y CTaHOBJIEHO
YBEJIMYEHUE YypOKasg 3€pHA M CHIDKCHHWE HAKOIUICHHWSI METAJUIOB TOJ ACHCTBHEM
rymara. [Ipenapar He3HAUMTENbHO YBEJIWYUBAJ cCojlepkaHUEe Oelka B 3€pHE, U B
MEHBIIIEH CTEMEHU Kpaxmania.

Ki1roueBble c10Ba: TyMUHOBBIN Tpeniapar, 03epHbIN Wi, TOYBa, IIMHK, CBUHEI],
KaJMUH, TIMEHb, YPOKAMHOCTH, OCIIOK, KpaxmaJl.

Abstract. The article presents the results of microfield experiments conducted
in 2008-2010 to study the effect of a humic preparation and various soil-silt substrates
on the yield and quality of barley grain in terms of its content of zinc, lead, cadmium,
protein and starch. An increase in grain yield and a decrease in the accumulation of
metals under the action of humate have been established. The drug slightly increased

the protein content in the grain, and to a lesser extent starch.
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Beenenue. [l 1€TOKCHKAUU 3arpsi3HEHHBIX TSKEIBIMH METAJJIAMUA IMOYB
npeajaraeTcsl MCHoJIb30BaTh MPOMBIIUICHHBIE TYMHHOBBIC Ipenaparbl, HU3UHHBIMN
TOp(d, LEOJUTHI, U3BECTKOBbIE Marepuaibl U Jap. OJHAKO, TYMUHOBBIE IpeNapaThl
BBITOJTHO OTJIMYAIOTCA OT APYTHUX arpOXUMCPEACTB TEM, UTO OHU 00JIaJal0T BBICOKOM
€MKOCTBIO TMOTJIOMICHHS 10 OTHOIIEHWIO K MOHAM METaJUIOB 3a CYET T'YMHUHOBBIX U
(GyJIBBOKHUCIIOT U BBICOKOW 3KOHOMUYECKOH 3((HEKTUBHOCTHIO [ 1-4].

VYCTaHOBIEHO, YTO TyMaTbl TaKXe CHOCOOHBI YJy4dlllaTh KayeCTBEHHBIE
MOKA3aTeld  PACTUTENBHOM MNPOAYKUMH, NYTEM CYLIECTBEHHOTO CHUXEHUS
HAKOIUIEHUSI KyJIbTypaMU METAJUIOB, PAJUOHYKIIHMJIOB, MOBBIIIATH B PAaCTUTEIBHOU
MPOJIYKIIUU COJICpIKAHUE caxapoB, Kpaxmaia, BATAMUHOB, Oeika u ap. [5].

O0bexkTbl U MeTOABbI HccienoBaHuss. OOBEKTOM HCCIEIOBAHUS SBIISIICS
TYMUHOBBIN mpenapar «JlapuHa», U3roTOBICHHBIM HA OCHOBE CaIpOIIEIsl, KOTOPbIM
oOpabaTbiBasii 3arps3HEHHBIE TsDKeNbIMU MeTauiamu (Zn, Cd u Pb) o3epHblit i,
JNEPHOBO-TIOJI30JIUCTYI0 TIOYBY M MX CMECH TMpU  BBIPAIlMBAHUU  SUYMEHS
OOBIKHOBEHHOTO copTa «['oHap».

MukpomnoJsieBble ONBITHI 3aKJIaIBIBATIUCH B COCYAaX COOCTBEHHON KOHCTPYKITUU
0e3 qHa, cMm: iryouHa — 30, mumpuna — 100, nmuna — 100. Ihnomans ogHoro cocyna — 1
M2, Cxema [BYX(aKTOPHOTO OIBITA BKJIIOYAla 8 BapMaHTOB B 4-X KpaTHOM
MOBTOPHOCTH (Tadu1. 1). @akTopsl BIUsHUSA: A — TyMHHOBBIN npemnapaT; b — cydcTpatsl

IIOYBBI, HJIa U UX CMCCH.
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Tabnuya 1. Cxema onvima

Macca cyxoro Jlo3bl 1 HOpMaA Obmiee
KOJIMYCCTBO
BEIIIECTBA ITOYBEHI, BHCCCHHUS
BapuaHnTsl onbiTa . pabouero
nja ¥ X CMECCH, npemnapara,
Kr/cocyn MI1/cocyn pactBopd,
MJI/COCY/T
1 6710k
1. TTouBa — koHTpOJIb | 143.4 - -
2. O3epHblii U1 151,7 - -
3. [Tousa + mn (1:1) 143.,4 - -
4. Tlousa + un (3:1) 144.,4 - -
2 0J10K
1. TTouBa + JlapuHa — KOHTPOJIb 2 143.,4 0,168 36,12
2. O3epwubrii un + Jlapuna 151,7 0,170 38,69
3. [Tousa + un (1:1) + Jlapuna 143.,4 0,143 30,75
4. Tlousa + un (3:1) + lapuna 1444 0,138 29,30

Cocynbl 3anoJIHSUIACh WJIOM, JEPHOBO-NOA30JMCTON MOYBOM M UX CMECSIMU
07.06.2006 r., 12.05.2007 r. u 14.05.2008 .

[ToceB s;tumMeHsI TPOBOAMIICS BPYUHYIO Ha CIAEAYIOIINUNA JA€Hb MOCIE 3alI0THEHUS
COCYZIOB, PACCTOSIHME MEXAY pAnkamu — 7,5 cMm, HopMma BeiceBa — 300 mpopocmmx
cemsid/cocyn unu 15,3 r/cocyn. I'myOuna 3aaenku cemsiH — 4,0 cM.

[Ipenapat BHOCHIICA ABaX bl ¢ HHTEpBaIOM B 60 cyTok: 08.06. u 09.08.2006 r.,
13.05. u 13.07.2007 r., 15.05. u 14.07.2008 r. IlepBblii pa3 npemnapat IPUMEHSICS
MyTEM ONPBICKUBAHUS MOBEPXHOCTH IMOYBBI PACHBUIMTENEM [0 IMOCEBA KYJIbTYpHI,
BTOPON pa3 — B BUAE HEKOPHEBOW NOAKOPMKH. [Ipm mepBOM NpUMEHEHHWH TymaT
pas0aBisiicss Bojioi B cooTHomenuu 1:150, mpu BTOpOM CpOKe HCHOJIB30BAHHS —
1:300.

BrnaxxHocTh Wia, MOYBBI U MX CMECEH B TEUEHHE ONbITa MOANECPKUBAIH B
npenenax 60-70% ot 1B nyTtém nosiBa BOJONPOBOIHOW BOJIOM, YUUTHIBAS IPU 3TOM
KOJIMYECTBO BOJIHOTO pacTBOpa Mpenapara B 00OLIeil MOJMBHON Macce BOJbI HA COCY/,
a TaK)K€ M3HAYAJIbHYIO Pa3HUIly B 3HAUEHUSX BJIAKHOCTH U BIArOEMKOCTH MIIOBBIX
OTJIOKECHUHU U TIOYBBI.

Yo6opka ypoxas mpoBoauiiach B (pa3y BOCKOBOW CHEIOCTH 3€pHa CIUIONIHBIM

METOJI0M, BpyuHy1o, 28.08.2006 r., 07.08.2007 1., 09.08.2008 1. C Ka)xk10r0 BapraHTa
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U3 4-X TOBTOPHOCTEH 0TOMpanach pacTuTeabHas mpoda Ha ONpeeTICHIE COACPKAHUS
B 3€pHE METAJUIOB, OENKa U KpaxMmala.

[Ipu oOpaboTke maHHBIX paccUUThIBaIM Kod(pdunueHt HakorieHus (KH)
METaJIJIOB, PABHBIN OTHOILIEHUIO KOHILIEHTPALIUU 3JIEMEHTa B 3€pPHE K €T0 MOBUKHON
KOHIICHTpAIlMM B TIOYBEe (BBITSDKKA areTaTHO-aMMOHUMHOro Oydepa ¢ pH 4,8),
YCTAaHOBJICHHOM TpH MOcjieaHeM (TpeTheM) oTtbOope mpol, yepe3 14 cyTok mocie
BTOPOTO BHECEHHMSI TyMaTa.

Metonbl aHanu3a 3epHa: 1. TsDKeIble METaJUIbl: aTOMHO-a0COPOLIMOHHOMN
cnekrpodoromerpuer [6]; 2. kpaxmam: ['OCT 10845-98 (monspuMeTpudecKuii
Meton); 3. 6enok (6enkoBbii a3oT): 'OCT 10846-91.

VYposkaiiHble JaHHBIE W AHAIUTHYECKHE pPE3yJbTaThl OMBITOB IMOBEPTajvCh
CTaTHUCTUYECKOM OOpabOTKE € TMOMOIIBI0 AWCTIEPCHOHHOTO WU KOPPEISIIMOHHOTO
aHAJIN30B, C UCIOJIb30BAHUEM MPOrpaMMBbl «Statistica.

Pe3yabTarhl 1 ux o0cyxaenue. Biusaue rymara, a Takke Buja cyocrpara u
UX COOTHOUIEHUH MEXIy €000l Ha (OpMUPOBAHHE YPOKAUHOCTH SUYMEHS

IIpCaACTAaBJICHO B Ta6J'II/II_[C 2.

Tabnuya 2. Ypoorcaii 3epua (cpeonue 3navenus 3a 2006-2008 2e2.)

. [IpubaBku ot Buja
YpoxaiiHO
BapuanTt onsita crp. W/ra cyOcTpara u npenapara
’ w/ra, +/— %, +/—
1. Ilousa - kOHTpOJB | 13,5 - -
2. O3epHbIi Ui 12,7 -0.8 -5.9
3. ITousa + un (1:1) 13,6 +0,1 +0,7
4. IMousa + un (3:1) 13,9 +0.4 +3.0
1. IToua + JlapuHa - KOHTPOJb 2 14,8 - -
2. O3epnelii ua + lapuna 14,0 -0,8 -5,4
3. [Mousa + un (1:1) + Jlapuna 15,2 +0,4 +2,7
4. Ilousa + un (3:1) + lapuna 15,8 +1,0 +6,8
HCPys (dakTop A + dakrop b) 0,7
HCPys (dpakTop A — r'yMUHOBBII ITpenapar) 0,5
HCPos (dbakrop b — Bua cyberparta) 0,3

N3 nanHpix Tabiuipbl 2 BUJAHO, YTO BO BCEX BapHaHTax C IIpenapaTom
YPOXaWHOCTh SYMEHS OblJla HECKOJBKO BBINMIE, YeM O€3 ero MCIOJIb30BaHUS.

HaunGonpias ypoxaifHOCTh TIpH UCIIOJIB30BAHUU TMperapaTa OTMEUYEHa B yCIOBUSIX 4

347



BapuaHTa, HAMMEHBITIAs YPOKaWHOCTh HAOJI01allach Cpeid BapuaHTOB Oe3 mpermapara
— 2 BapuaHr.

Pacuer Bennuun HCPys nokasai, 4To B SKCHEPUMEHTE, KaK C HCIOJIb30BAHUEM
ryMuHOBOrO Tpernapara (daktop A), Tak u 6e3 Hero (paxtop b) mo orHomenuo
000UM KOHTPOJISIM OTMEUYEHO JIOCTOBEPHOE CHUKEHUE YPOKANHOCTH BO 2 BapUAHTE C
UJIOBBIM CyOCTpaTOM U €€ JOCTOBEPHOE yBeJIMUeHHE B 4 BapuaHTe (mouBa + w1 — 3:1).

HawnGonbmme KOHIIEHTpAlid IHWHKAa W KaJAMHS B 3€pPHE OTMEUAINCh MIPH
BBIpAILMBAHUY SIYMEHS Ha WJI€ B IPUCYTCTBUU T'yMaTa U 0€3 HEero, a HAMMEHbIIINE IS
ATUX K€ METAIJIOB — HAa MOYBEHHO-WIOBOU cmecu — 3:1 (4-e BapuanThl). CBUHEIN
MHTEHCUBHEE HAKAIIMBAJICS B 3€pHE MPU BhIPAIIUBAHUN HA TOYBEHHO-WJIOBOU CMeECH
— 3:1 (4-e BapuanTtsl). Mcmonp3oBaHHE TOYBBI B KauecTBE CyOcTpaTa CHIKAJIO

cojiep>kaHue CBUHIIA B 3epHE (1-e BapuaHThl) (Tad. 3).

Tabauya 3. Konyenmpayus memainnos 6 3epre, me/ke cyxou maccwl (2006-2008 22.)

BapuaHnt onbiTa Zn Pb Cd

1. [ToyBa - koHTpONH | 214 0,17 0,015

2. O3epHbIii 11 29,4 0,24 0,021

3. IMousa + un (1:1) 25,6 0,22 0,015

4. ousa + un (3:1) 22,7 0,25 0,013
M+m 24,8+1,8 0,22+0,02 0,016+0,002

1. [Toysa + Jlapuna - KOHTPOJIb 2 22,3 0,15 0,013

2. O3epnblii un + Jlapuna 33,1 0,23 0,023

3. [Mousa + un (1:1) + Jlapuna 28,8 0,21 0,014

4. Iloua + un (3:1) + lapuna 20,5 0,27 0,012
M+m 26,2429 0,22+0,02 0,016+0,003

[Ipumeuanue: M — cpennee apudmerndeckoe (To ke B Tabnuie 5); £m — ommuodxa

cpeaHero apudmeTuyeckoro (To e B TadauIe ).

BnusitHue rymara He Bcerjia NpUBOAWIO K CHUKEHUIO HAKOIJICHUS METAJIJIOB B
3epHe. Haumenee r3(pekTUBHO 110 €Tr0 ACHCTBHEM CHUXKAJACh KOHIICHTPAIIUs 1IUHKA,
HanboJiee — CBUHIIA U KaJIMUSL.

BripaiiieHHOe 3€pHO S'UMEHSI YAOBJIETBOPSIIIO TPEOOBAHUSM THTHEHUYECKUX
HOPMAaTHBOB Ka4eCTBA K MPOJOBOJILCTBEHHOMY 3€pHY 0 cojepxkanuto nuHka (ITJK

50 mr/kr), ceunana (IIJIK 0,5 mr/xr) u kaamus (ITJIK 0,1 mr/kr). 3ToT dakt MOKHO
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PACUEHUTH KaK MPOSIBJICHUE 3AIUTHBIX MEXAHU3MOB Y T€HEPATHUBHBIX OPraHOB STUMEHS
MPOTUB U30BITOYHOTO MOCTYIUICHUS! B HUX M3YYaeMbIX METaJUIOB.

VYcTaHOBIEHHBIE B 3€pPHE SUYMEHS KOHIICHTPAIlMM METAUIOB BO MHOIOM
COTJIACYIOTCSl CO 3HAYEHUSIMU, MPUBEJACHHBIMU B JAPYTUX paboTax Ha 3TOH KyIbType
IIPU CXOKUX YPOBHSIX COJIEPAHUSI METAJUIOB B ITOYBE [7].

3HadyeHuss KOA(QOUIMEHTOB JIMHEWMHOW KOPPENSIIUU MEXAY COJEp:KaHUEeM

METaJUIOB B 3€pHE U BEJIMYMHOMN YPOKalHOCTH B ONBITE YKa3aHbl B Ta0IHULE 4.

Tabauya 4. Kosghguyuenmot nunetinoii koppensyuu (r) mexrcoy KOHYeHmpayusamu

TM & 3epre u senuyuHoU ypodrcaunHocmu (no pezyrbmamam 3-e2o0 omoopa)

@DaKTOpbI BIUSHHUS Zn Pb Cd
A — ryMUHOBBII nipenapar -0,77 0,36 -0,88
b — Bun cybcrpara -0,82 -0,07 -1,00

[Iprmedanue: oMy KUPHBIM OTMEYEHBI 3HAYUMbIE 3HaYEHUs Koppemsauuu, p=0,95.

Cyas o paccunTaHHbIM KO3 PUIMeHTaM, Ha CHUKEHUHU YPOrKasi 3€pHa CUIIbHEE
CKa3bIBaJIOCh HakorieHue 3epHoM Cd, B MEeHbIIIEH cTeneHd — Zn U IOYTH He Biusi1 Pb
(Tabm. 4).

Hau6onsmue 3nauennss KH n3yuyaembix MeTauioB ObUIM XapaKTepHBI 11 Zn,
HauMenbinme — 1 Cd (yosiBarommmii psia: Zn > Pb > Cd). BepositTHo, 3T0 00BsICHSETCS
WHJUBUTyaIbHOM OMOXUMHUYECKON POJIbI0 M 3HAYEHUEM ITUX 3JIEMEHTOB B MUTAHUU
SYMEHS.

Munumanehblie 3HaueHus: KH, kak B BapuanTax 0e3 NpUMEHEHHs rymaTa, TaK U
C ero ucnojb3oBanueM, no Zn u Cd 6puTH 3a(hUKCUPOBaHBI B BApUAHTaX C O3EPHBIM
uiom, o Pb — na mousenno-umnoBoit cmecu (3:1). Haubonwmmue 3nauennst KH Pb u Cd
B BapHaHTax 0e3 mpemnapara U C €ro NpuMEHEHUEM ObLIM OTMEYEHbI B BapUaHTax C
MOYBEHHO-UIIOBOM cMechio (1:1) 1 mouBO#, COOTBETCTBEHHO.

['ymar, B ocHOBHOM, npuBOoani K cHMkeHnto KH Zn 3epHOM, MeHee 3aMETHO

ero JielicTBue ckasbiBasioch Ha cHkeHuu KH Pb, u ocob6enno, Cd (puc.).
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KH 0,419
0,400 - 0,383
0,350
0,300 - 071 0485
0,200 - 0,180 0,772 0.183 mZn
EPb
oCd
0,100 -
044 038
,037 1029 > 022 ,029 ,028 018
0,000 ' i T T T i T i T T T i 1
1. ITouBa - 2. O3epubiii 3. [Tousa + 4.Ilousa+ 1.Ilousa+ 2. Osepubiii 3. Ilouya + 4. Ilousa +
KOHTPOJIb | 0 un (1:1) un (3:1)  Jlapuna - i+ wr (1:1)+  wn(3:1)+
KOHTponb 2 [lapuHa Japuna JHapuna
BapuanTs! onbiTa

Puc. KoadduimeHnTsl HaKOMICHUS IMHKA, CBUHIIA U KaIMUSI 3€PHOM STUYMEHSI

HccnemyeMblil cOPT AUMEHSI OTHOCUTCS K LIEHHBIM MUBOBAPEHHBIM COpPTaM, K
KOTOPBIM IPEABIBISIOTCS ONpeeeHHbIE TPeOOBaHUS MO COACPKAHUIO Kpaxmayia U
OeJika, BAKHEUIIINX MOKa3aTeIell XMMUYeCKOoro cocTaBa 3epHa (tabu. 5). Coneprxkanue
OeJika BO BCEX BapUaHTaX COOTBETCTBOBAJIO COJEPKAHUIO, XapAKTEPHOMY ISl 3TOTO
copra (11-14%). Cuwmraercs, UYTO B 3€pHE IHMBOBAPCHHOTO SYMEHS JIOJKHO
conepxkatrbcsi oT 60 mo 70% kpaxmalia Ha CyXO€ BEIIECTBO. DTOMY TPEOOBAHUIO
OTBEYAJIO 3€PHO TOJBKO 3 U 4 BApUaHTOB, C UCIIOJIL30BAaHUEM MpernapaTa Ha IOUBEHHO-
UJIOBBIX cMecsx (Tabir. 5).

B GosbIMHCTBE CilyyaeB IpenapaT HE3HAYUTENbHO YBEJIMYUBA COACPKAHUE
OeJka B 3epHE, U B MEHbIIIEH cTeneHu Kpaxmaia. Hanbobliiiee nx HaKoTIeHUE B 3€pHE
Ha0II0AAJIOCh B BapUAHTAaX C MOYBEHHO-WJIOBOM cMechio (3:1), Kak B MPUCYTCTBHUH

rymara, Tak u 0e3 Hero.
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Tabmuma 5. Conep:xanue Oenka u kpaxmana B 3epHe stamers (2006-2008 rr.)

Ha cyxoe BemectBo, %
[TpubaBku ot [TpubaBku ot
Bapuant onbiTa Betok BHJIA Kpaxmat BHJIA
cyoctpara/ry cyocTpara/ry
Mmara, +/— mara, +/—
1. [ToyBa - koHTpOIH | 11,69 - 59,1 -
2. O3epHblii Wi 11,54 -0,15 58,5 -0,6
3. IMoysa + uin (1:1) 11,62 -0,07 57,8 -1,3
4. IMousa + un (3:1) 11,78 +0,09 59,5 +0,4
M 11,66 58,7
+m 0,05 0,4
1. TTouBa + /lapuHa - KOHTPOJb 2 11,63 - 58,6 -
2. OzepHubrii un + Jlapuna 11,58 -0,05 58.3 -0,3
3. [Tousa + un (1:1) + Jlapuna 11,76 +0,13 60,0 +1,4
4. Tlousa + un (3:1) + Jlapuna 11,87 +0,24 60,2 +1,6
M 11,71 59,3
+m 0,07 0,5
Jns  ycraHOBIEHMA  B3aMMO3aBUCUMOCTEH MEXAY YPOXAWHOCTBIO U

XUMHUYECKUM COCTaBOM 3€pHa Mo cojepkaHuio B HeM Zn, Pb, Cd, Genka u kpaxmaina

MPOBOJIUJIICS pacueT Ko PUIIMEHTOB TMHEHHON Koppesaiuu (Tadi. 6).

Tabnuua 6. KoagduiimenTs TMHEHHON KOppemsiuu () MEXIY YPOKaHOCTHIO,

COACPKaHUEM ITMHKA, CBUHIA, KaIMUA, OeJka u Kpaxmalia B 3CpHC

Ilokasarenn | YpoxailHOCTb ‘ Zn ‘ Pb ‘ Cd ‘ benok | Kpaxmai
daxTop BIMSIHUS A — TYMHHOBBIH Npenapar
YpoxKalHOCTb -
/n -0,77 -
Pb 0,36 0,03 -
Cd -0,88 0,87 0,12 -
benok 0,96 -0,60 0,60 -0,71 -
Kpaxman 0,91 -0,44 0,53 -0,68 0,96 -
@axTop BiusiHUS b — B cybcrpaTa
YpoxKalHOCTb -
Zn -0,82 -
Pb -0,07 0,53 -
Cd -1,00 0,87 0,16 -
benok 0,89 -0,86 -0,03 -0,90 -
Kpaxman 0,35 -0,59 -0,01 -0,38 0,74 -

[Tpumedanue: MOy KUPHBIM OTMEUYEHBI 3HAYUMbI€ 3HAUEHUs Koppemsauuu, p=0,95.
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AHanu3 AaHHBIX TaOMUIBI 6 TMOKa3bIBAE€T, YTO HA CHIDKEHHE YPOXKaWHOCTU
HanOOJIbIIEE BIMSIHUE OKA3bIBAJIO COJACP)KAHME B HEM ILIMHKA M KaJMMHs, BIUSHHE
COJIEp’KaHUsl CBUHIIA Ha YPOKaHOCTh ObUIO c1a0bIM, Kak B IPUCYTCTBHHU Ipenapara
(baxktop A), Tak um 6e3 Hero (dakrop b). Tspkembie Meramipl HE OKa3bIBAIA
JOCTOBEPHOT'O BJIMSHMS Ha CoJep)KaHue Oellka U Kpaxmaia. B To ke Bpems, MexIy
KaJMHUEM U IUHKOM, OEJIKOM U KpaxMajioM OTMEYAJIUCh OTPULATEIbHbIE KOPPEISLIHH,
IIPEUMYLIIECTBEHHO BBICOKOM Y CPEAHEN CHUJIBI.

[Ipenapar yBenWuuBal CHIIy CBS3M MEXKJIY BEIMYMHOW YpPOXKAMHOCTH M
coJiep)kaHueM Oellka M KpaxMmala, a TakyKe MeX/1y HaKOIUICHHEM B 3€pHE Kpaxmala u
0eJika, 0 YeM CBUAETENbCTBYIOT KO3(P(MULIHUEHTHI KOPPEIALIUU.

BoiBoabl: 1. YpokallHOCTh 3epHa B BapHaHTax C MpenapaTtoM Oblila HECKOJIBKO
BbIlIEe, yeM Oe3 ero npuMeHeHus. Hanbosnbuas ypoxailHOCTh MPH MCMOJIb30BAHUU
npernapata U 0e3 Hero OTMEYEHa B YCIOBUSAX 4 BapuaHTa, HaUMEHbIIAs — BO 2
BAapUAHTE.

2. Bnuanue mnpenapara HE BCerjga NPUBOAWIO K CHM)KCHUIO HAKOIUICHHS
MeTaioB B 3epHe. HanMenee >pexkTuBHO Moja AecTBHEM IpenapaTa CHUXKaJlach
KOHLIEHTpalus HMHKa, Han0oJiee — CBUHLA U KaJIMHUS.

3. BrIpamieHHOe 3epHO SUMEHS YJOBJIETBOPSUIO TpeOOBaHUSIM HOPMAaTHBOB
Ka4eCTBa K MPOJOBOJILCTBEHHOMY 3€PHY I10 COAEPKaHUIO METAJUIOB.

4. I'ymat, B ocHOBHOM, mpuBoAua K cHmwxkeHWto KH nuHka 3epHOM, MeHee
3aMETHO €ro JEeWCTBUE CKa3bIBAJIOCh Ha cHIDKeHnN KH cBuHIIA 1 kKagMusl.

5. Ilpenapatr HE3HAYUTEIBHO YBEIMYMBAI COJAEpX)aHUE Oellka B 3€pHE, U B
MEHbIIIEH CTeneHu Kpaxmaia. HamOoubliee MX HaKkOIUIEHHE B 3€pHE OTMEYAJIOCh B

BapHaHTaX C MOYBEHHO-MJIOBOM cMechio (3:1) Ha doHe rymaTa u 6e3 Hero.
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AnHoTanusi. B ngaHHOW CcTaThe OMMCAaHO KOMILIEKCHOE arpodu3nyeckoe u
arpOXMMHUYECKOE HCCIICIOBAHUS 3€MEJIbHBIX y4acTKOB. OHO MPOBOJUIIOCH C IETBIO
OIICHKM BJIMSHUS DSKCIIO3MIIMK CKJIIOHA Ha pachpejcieHue arpo@u3nyeckux Hu
arpOXMMUYECKUX CBOWCTB CBETJIO-CEPOM JIECHOW TIOYBBI, A TaKXe€ BIUSIHUA
AKCIIO3UIIMM CKJIOHA Ha paclpeieieHHe PaCTCHUN Ha y4acTKE CBETJIO-CEpOM JIECHOM
MOYBBI PA3IMYHON SKCIIO3UIIUH.

KiroueBble cj10Ba: SKCTIIO3UIUS CKJIOHA, CBETIIO-Cepast JIECHAs TI04YBa, peibed,

ITO4Ba.

Abstract. This article describes a comprehensive agrophysical and agrochemical
study of land plots. It was conducted in order to assess the effect of slope exposure on
the distribution of agrophysical and agrochemical properties of light gray forest soil,
as well as the effect of slope exposure on the distribution of plants in a section of light
gray forest soil of various exposures/

Keywords: slope exposure, light gray forest soil, relief, soil.

OgHuM W3 BaXHEWIIUX (AKTOPOB MOYBOOOPA30BaHUS, OKa3bIBAIOIIUX
OTPOMHOE BJIMSHHE HA TEHE3UC I0YB, CTPYKTYpYy IIOYBEHHOIO IIOKpOBAa, €ro
KOHTPACTHOCTh ¥ IPOCTPAHCTBEHHYIO HEOTHOPOAHOCTb, IBIISIETCS pelibe) MECTHOCTH.
Nudopmanus o penvede coOupanach ¢ paHHUX 3TAOB BOSHUKHOBEHUS U Pa3BUTHS
YeJI0BEYECKOro 00IIeCTBa.

Penbed - 3T0 COBOKYMHOCTH (POPM 36MHOM MOBEPXHOCTH PA3HBIX MACIITA0O0B.
Hayxka o penbsede, ero CTpoeHUM U IPOUCXOKIAEHUS - TeOMOP(OJIOTHSL.

[leap uccnenoBaHHsl - HU3YyYUTh BIIMSHHME CKJIOHA FOr0O-3allaJHOM M IOTO-
BOCTOYHOM AKCIO3MIMKM Ha pacrpezesieHne arpouanyeckux (hakTopoB U CBOMCTB
CBETJIO-CEPOU JIECHOM ITOYBHI.

Onenutb poisib penbeda B MOYBOOOPAa30BAHWM MOXKHO TOJBKO MHpPU ydeTe
COBOKYIHOTO B3aMMOJICHCTBUA BceX (PAKTOpOB MOYBOOOpa3oBaHUsA B Mpeaenax
KOHKPETHON MeCTHOCTH. Tak, HampuMep, B CeBEpHOU yacTu Branumupckoi obmactu

naxoaurcss Cys3ganbCKuii  palioH, IUIOIAAL KOTOPOro cocraBiuser 1479 kw2
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YMEpPEHHO-KOHTUHEHTAJIBHBIM KJIMMAT B 3TOM PalOHE MMEET YMEPEHHYIO 3UMYy H
Takoe ke ymepeHHoe Jiero. Hambonee TeriabiM MecsSeM MOXHO Ha3BaTh HIOJb,
KOTOpBI MMEET cpeaHeMecsuHyo Temmeparypy +18,1°C, a cambiM XOJOAHBIM
ABJISIETCA SHBaph CO cpenHeMmecsiyHoil temnepatypor — 11,4°C. CpemneromoBoe
KoJinuecTBO 0cajikoB 500 MM, U3 kotopbix 70-75% BbITIaIaeT B TEIUIBIN NEPUO.

B mnpenenax Cy3panbckoro paiioHa penbed MOXKHO ONMUCATh  Kak
cinaboBoaHUCTHIA. OcCHOBHas 4yacTh TeppuTopuu Haxomutcs B FOpweB-Ilombckom
MOPEHHO-BO3BBIILICHHO-PABHUHHOM OKpPYI'€ CEpPbIX JIECHBIX IOYB HA MOKPOBHBIX
OTJIOKEHMSIX, TEPPUTOPHUS] KOTOPOrO HM3BECTHA MOJ Ha3BaHHEM BiaauMmupckoro
Ononbs. OHo npencTaBiIsieT coO00 OrPOMHOE MPAKTUYECKH O€37IECHOE IIaTO, KOTOPOE
3HAUUTETFHO OTJIMYAETCA IO XapakTepy peibeda, pacTUTETLHOCTH U TIOYB OT
OKpPYXaloIlleld MECTHOCTH, KOTOPasi OKPbITA XBOMHBIMU JIECAMU U OOJIOTAMH.

Penbed BogopasnenbHOM YyacTu B OKpecTHOCTsX I'. Cy3/ians MOXKHO OMHCaTh
KaK TIOJIOTOBOJHUCTBIN, OoJiee CriaXxeHHbIM. B 1aHHOW MECTHOCTH HaxOIUTCA
0O0JIBIIIOE KOJIMYECTBO OBPAroB, a 0yaroaaps 3TOMY MOXKHO CKa3aTh, YTO TEPPUTOPUS
palioHa B JAHHOW YacTH NOABEPKEHA IPOLECCY BPO3UH U XapaKTEPHU3YETCS B
OCHOBHOM, CJIA0OTIOJIOTUMH W TOJOTUMHU CKJIOHAaMH, Ha KOTOPBIX (HOPMHUPYIOTCA
CMBITBIE TIOYBBI.

Kopennesie mnopoabl Omonbss - 3TO MEJNOBBIE OTJIOKEHUS, KOTOpbIE
MPEACTABISIIOT U3 ce0sl Tpemes, MeCYaHUKH U CatoaucTeie muHbl. B Cy3nambckoM
palioHe TIOJIOBUHY 3€MeJIb 3aHUMAIOT CBETJIO-CephIe JiecHbIe TouBbI (51,5 % momiann),
c(OpMHUPOBAHHBIE HA MOKPOBHBIX CYTJIMHKAX.

Penved sBigercs BaxXHbIM (DAKTOPOM HE TOJIBKO B MOYBOOOPA30BaHUM, HO U
reorpaduueckoro pacmnpoctpaHeHuss nmouB. C HUM CBf3aHO IepepacipeieieHue
MPOJIYKTOB BBIBETPMBAHMS UM TMOYBOOOpA30BaHMUS, TEIUla M BJaru, CTPYKTypa
MTOYBEHHOTI'0 MOKPOBA.

Penved camyxuT oOcHOBOM mouBeHHOW  Kaptorpadguu. OH  TaKke
TpaHC(HOPMHUPYET MOBEPXHOCTHBIN CTOK, OCAJIKH C BO3BBIILICHHBIX AJIEMEHTOB pelibeda

CTCKAIOT B ITOHMXCHHBIC YYAaCTKH, 3a CUCT YCT'O MMOBLIIICHHBIC YHACTKU TCPAIOT 4aCTh
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aTMOC(EpHBIX  OCaaKOB, a TIOYBBI MMOHWKCHHBIX TEPPUTOPUN  TMOTYUAIOT
JOTIOJIHUTENBHYIO BJIary 3a CUeT MPUTOKA €€ CBEpPXY.

B BepTHKambHON NMpUPOAHON 30HATILHOCTH W MUTPAIIMU TBEPAOrO BEIIECTBA
MOYB B TIpeNesiaX TOPHBIX TEPPHUTOPH Hambojee KOHTPACTHO TMPOSBIACTCS POJIb
penbeda B nepepacipeiesieHiyd COJIHEYHOro Teria U aTMOC(epHOl BIaru B CBSI3U C
CWIbHBIM pAacWwICHEHHMEM U OOJIbIION KPYTU3HOM TOpHBIX CKJIOHOB. Ha
nepepacnpesieiecHie BJIard B Topax CKa3bIBaeTCsl M HMX aOCOJIOTHas BBICOTA, C
U3MEHEHHEM KOTOpOHM MEHSAIOTCS BCE KIMMATUYECKUE IMapaMeTphl: JIaBJICHUE,
WHCOJISIIUS, TEMIIEpaTypa, BIAKHOCTh BO3/1yXa, KOJTUYECTBO OCAIKOB.

Penned okaspiBaeT pa3HOCTOpOHHEE BIMSHUE Ha MOKa3aTtenu mo4Bbl. OT ero
CTPOEHHUS 3aBUCUT IPOILIECC PA3BUTHUS U CTaJMsl PO3UOHHBIX MpoiieccoB. [Tomumo
3TOr0 OJlarogapsi OCOOCHHOCTSIM pelibea MOXKHO OIpPEeIuTh arpoXuMUYECKUe
MOKa3aTey MOYBbI, HATMYKUE B €€ COCTaBE MAKPO- U MUKPOIJIEMEHTOB.

BoabIIMHCTBO MPOIIECCOB B IMOYBE, KOTOPBIE OMPEAEISIOTCS CTPOCHUEM
penbeda, TaKMX KakK OCBELIEHHOCTb, paJUAllMOHHBIA M TEIJIOBOM OanaHc,
OMONOTUYECKUM,  XUMHUYECKUH,  (Quanyeckuii, 00pa3yroT  pa3zHOOOPa3HOCTH
TIJI0/TOPOIHS TIOYBHI.

Penved mepepacripenenser CONHEUHYIO SHEPTHIO U aTMOCHEpPHYIO Biary Ha
MOBEPXHOCTU 3€MJIM, a TaKkkKe 0JTa DJHEpPrus U aTMoc(epHble  OCaIKU
TpaHCPOPMHUPYIOTCS penbedoM MpU MOCTYIUIEHWH Ha 3eMJII0. DHEPTUsl COJHIA BO

MHOT'OM OMNPEAEIACTCA SKCIO3UIINEN U KPYTU3HOM CKIIOHOB.
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