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Summary
The article presents the results of the use of QR codes for the disclosure of data on soil standards, toxation and
reclamation characteristics and deciphering signs. The applicability of the QR code as one of the elements of
digital technologies in agroforestry is analyzed. The results obtained made it possible to formulate a conclusion
about the positive aspect of using QR codes for storing information and presenting its large arrays in a compact
form, which makes it possible not to overload the text of scientific articles with a large amount of data.
Abstract

Introduction. The 21st century is characterized as a time of rapidly developing technologies, which signifi-
cantly affects not only the use of new information carriers, but also the means of its presentation. Modifications
of devices capable of encrypting information and presenting it on demand in the information space are being
improved daily with virtually no size limit. One of such rapidly developing technologies, which is in full open
access for consumers of various professions and fields of activity, is the technology of QR codes. QR code
technology is being actively introduced into everyday life and is used everywhere, simplifying various financial
and digital transactions, but this technology has not been fully used in agroforestry before. The relevance of
this work lies in the fact that the possibility of using a QR code as an element of digital technologies in agrofor-
estry would make it possible to make a significant transition in the presentation of information from the text of a
scientific article with a summary of the results obtained and conclusions to the presentation of all research
results, with a detailed description and additional information not reflected in the text of the article itself. Ob-
ject. The object of the study is the technology of QR codes, used in agroforestry and representing a two-
dimensional space barcode with information of a different nature, read by mobile phones or special barcode
scanners. Materials and methods. In the course of the work carried out, field visits to the object of study,
geoinformation modeling of field-protective forest plantations in agrolandscapes, and remote assessment of
forest cover were carried out. Soil samples were taken for standard agrochemical soil analyzes, including the
determination of the mechanical composition of the soil, pH, the degree of saturation with organic matter, basic
minerals, etc. To work with QR codes, a free public program was used that works both from a personal com-
puter and from a smartphone running on any operating system. Results and conclusions. As a result of the
process of interpretation and analysis of space images, a database of deciphering signs of forest belts was
compiled and their taxation and reclamation characteristics were made, a database of standards was com-
piled. Subsequently, the entire data array was encrypted into QR codes. The paper lists and analyzes the pos-
itive results of working with a QR code as one of the elements of digital technologies in agroforestry, used to
simplify work with a large amount of data and present this volume in an orderly and compact form for further
work. In addition to the study on the applicability of the QR code in agroforestry studies, a SWOT analysis was
carried out, which made it possible to identify strengths and weaknesses and showed the prospects for the
development of this technology, taking into account the opportunities and possible threats.

Keywords: agroforestry, QR codes, taxation-reclamation characteristics, agrochemical soil analyses,
SWOT analysis.
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UccnedosaHusi npoeedeHnl 8 pamkax npoexkma Ne22-16-20056 «Bknad nuHeliHbIX 3aujUmMHbLIX JIECHbIX
HacaxdeHull 8 OeroHUpoOeaHuUe op2aHU4YecKo20 yasiepoda e noyeax Bonzozpadckoli obnacmu» npu
g¢huHaHcoeoll noddepxke Pocculicko2o Hay4Hoz20 hoHOa u AOmuHucmpayuu Bonzoepadckoli obnacmu

AktyanbHocTb. XX| BEeK XxapakTepusyeTcs Kak BpemMs CTPEMUTESTbHO Pa3BUBAOLLMXCH TEXHOSO-
MM, YTO CKasbiBaeTCsa 3HAYUTENbHbIM 06pPa3oM He TOMNbKO Ha MCMNONb30BaHWUM HOBbIX HOCUTENEN NHAO P-
Mauuu, HO W Ha CpeacTBax ee npeactaBneHvsi. ExeaHeBHO COBEpPLUEHCTBYIOTCA Mogudukauum
YCTPOWNCTB, CNOCOGHbIX WndpoBaTh MHpopMaLUuio 1 NpeactaBnaTb e€ no TpeboBaHMio B MHOPMALMO H-
HOM NPOCTPaAHCTBE NpakTU4eckn 6e3 orpaHmyeHms no pasmepam. OOHOM N3 TakUX CTPEMUTENBHO pa3Bu-
BalOLLMXCS M HaxoasdLencsa B NOMHOM OTKPbITOM JOCTyne Ans notpebutenen pasHoix npodeccuii n cgep
AesaTenbHoCTU sBngaeTcst TexHonorns QR-kogoB. TexHonorna QR KogoB akTMBHO BHeApsieTCA B MOBCE-
AHEBHYI0 XM3Hb U UCMONb3yeTCHa NOBCEMECTHO, ynpoLas pasnuyHble oMHaHCOBbIE U LMGPOBLIE Oonepa-
LUuKn, HO B arpofsiecomenuopaumm AaHHas TEXHOMNOrUsl npexae He NMpUMeHsanachb B MONHOM Mepe. AKTY-
anbHOCTb AaHHOW paboTbl 3aknio4aeTcs B TOM, YTO BO3MOXHOCTb ucnonb3oBaHma QR-koda kak anemeH-
Ta UMPPOBLIX TEXHOMOMUIA B arporecoMmenvopauun nossonuna 6el coenaTb CyLEeCTBEHHbIN nepexos B
npeacTaBneHnn nHopmMauum oT TeKkCcTa Hay4yHOW CTaTbU C KpaTKUM U3FOXEHWEM MOSyYeHHbIX pe3yrb-
TaToB M BbIBOOAMM K MPEACTaBNEHUO BCEX pPe3ynbTaToB WMCCReaoBaHus, C AeTanbHbIM ONUCaHMEM U
LOMOSNTHUTENBHON MHpOPMaLUMEN, HE OTPaXEHHOW B TEKCTE caMol cTaTtbn. O6BbekT. O0bLEKTOM nccneno-
BaHWA sBnsieTca TexHonornss QR-kogoB, NpuMeHsiemas B arporiecoMenvopauuy u npeacraBnsioLlas
cobon H6apkoa ABYXMEPHOro NpocTpaHcTBa ¢ MHOpMaumen pasHoro xapakrepa, C4MTbIBaeMon nocpe a-
CTBOM MOOUINbHBLIX TenedoHOB WK crneunanbHbIX CkaHepoB WTpux-koga. Matepuwansl u metoabl. B
xofe npoBedeHHON paboTbl Bblnn BbINOMHEHBI NOMeBble Bble3abl Ha 06BLEKT UccnenoBaHns, reonHdop-
MaLUWOHHOE MOOENUPOBAHWE MONE3aLUUTHBLIX NECHBIX HACAXAEHWUA B arponaHawiadptax U AUCTaHLMOH-
Has oueHka necuctoctn. OcyllecTBneH 0T6op NoyBeHHble 06pasLoB Afs CTaH4APTHBLIX arpoOXMMUYEeCcKNX
aHanu3oB NO4BbI, BKIIOYAKLLMX ONpeferneHne rpaHyrioMeTpmMyeckoro coctaBa nouysbl, pH, cogepxaHue
opraHmyeckoro BewecTta, NPK, nnotHoctn noysbl 1 7.4. Ons pabotbl ¢ QR-kogamn mcnonb3oBanach
becnnaTtHas obwenocTynHas nporpamMma, paboTtarowas Kak ¢ NepcoHanbHOro KOMMblTepa, Tak U co
cmapTdoHa, pyHKLUMOHMpPYoLero Ha 6a3e nbow onepaLnoHHol cuctemsl. Pe3ynbTathbl M BbiBOALI. B
pesynbTaTe npouecca AewndpupoBaHusa 1 aHanu3a KOCMOCHMMKOB COoCcTaBneHa 6asa AaHHbIX gewwmnd-
POBOYHbLIX NPW3HaKOB NECHbIX MOMOC M BbINOSIHEHA UX TaKCaLuMOHHO-MenuopaTUBHas XapakTepucTuka,
cocTaBrieHa 6as3a AaHHbIX 3TanoHoB. BnocneacTeum BeCb MaccyB AaHHbIX yaanoch 3awmgposaTtb B QR-
kodbl. B paboTe nepeyncneHbl U NpoaHannaMpoBaHbl NONOXNUTENbHbIe pe3ynbTaThl paboTel ¢ QR-kogom
Kak C OOHUM U3 3NEMEHTOB LMEMPOBLIX TEXHOMOMMNIA B arporieCoMenmopaLmm, Ucnonb3yembiM ans ynpo-
weHusa paboTbl ¢ 60MblWMM 06bEMOM AaHHbIX 1 NpeAcTaBneHnn aToro o6bema B ynopsagovyeHHOM U KOM-
nakTHOM BuAe ANns AanbHelwen paboTbl. B gononHeHne k uccnenoBaHuio o npumeHnmocty QR-koga B
arponecomenuopaTtmBHbIX nccrnenoBaHmsax obin BoinonHeH SWOT aHanus, No3BoNUBLUNA BbISBUTb CUMb-
Hble 1 cnabble CTOPOHbI M NOKa3aBLUUIA NepCneKkTUBY pPasBUTUSA AaHHOW TEXHOMOrUKU, ¢ y4eTOM BO3MOX-
HOCTEN 1 BEPOSATHbLIX Yrpo3.

Knroyeenbie crnosa: asporiecomersniuopauyus, QR-K0O®l, makcayuoHHO-meJiuopamueHble Xapakme-
pucmuku, agpoxumMu4ecKkue aHasiu3bl rno4ebl, SWOT-aHanus.

UuntupoBanue. Kynuk K. H., Kowenes A. B., LWWatposckas M. O., Nopguenko O. A., bankywkuH P. H. Uc-
nonb3oBaHne QR-koaa kak aneMeHTa undpoBbIX TEXHONOMMI B arponecomenunopaunn. M3gecmusi HB AYK.
2024. 1(73). 13-21. DOI: 10.32786/2071-9485-2024-01-01.

ABTOpCKMFI BKknap. Bce aBTOpPbI HacTodALlero uccnenoBaHna npuHUManun HenocpeacTtBeHHoe yyacTtue B ninaHupoBa-
HWUWU, BbINONIHEHNUN UK aHann3e OaHHOro nccrieqoBaHUA. Bce aBTOpbI HaCTOﬂLLl,eVI CTaTbM O3HAKOMUINUCL C NpeacTtaB-
NNeHHbIM OKOHYaTeslbHbIM BapuaHTOM ” 0[J,O6pVIJ'IVI ero.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBUM KOH(PNIUKTA MHTEPECOB.
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BBepeHue. Arponecomenmopanms, ABNAsCb YacTbio SiecoMenmopaumm, OCyLLeCTBNAeTCH
Ha TEPPUTOPMAX arponaHawadToB C LUEenNbio yny4dlleHns BeAEHUS] Ha AaHHOW TePPUTOPUN CeNb-
CKOXO35MCTBEHHON AEATENBHOCTM MOCPEACTBOM NECOHACAXAEHUI Pa3NIMYHOIO 3HAYEHUs!, Kade-
cTBa u xapaktepa [11]. VcTtopus arponecomenunopaumn B Poccum HaumHaeTcs B cepeanHe XIX
Beka, HO Bonee MHTEHCMBHO arpofiecomenuopaums crtana pasBuMBaTbCs NUlb B XX Beke, 4TO
CBS3aHO rMaBHbIM 00pa3oM C OCYLLECTBNIEHMEM MaCLUTAOHbIX paboT BO BTOpOW nonoBuHe 40-X 1
Havane 50-x rogo., a Takke KoHue 60-x un Hadane 70-x. Becb XX BEK MOXHO OxapakTepun3oBaTb
KaK BEK MHTEHCMUKALIMM CENTbCKOro X03ANCTBA U akTUBHOMO pa3BuTKS arponecomenvopauum [1].

C pasButMem arporiecomMenuopauun pasBuBanmCb M TEXHOMOMUKW, NPUMEHSIEMbIE NpwU
OCYLLECTBIIEHNM arporiecomenmopaTtmBHbix padoT [9]. U, ecnu npexae, roBopsi 0 TEXHOMOIUSAX,
BCcerga nogpasymMeBanochb NPUMEHEHUe cneunannu3npoBaHHOW MatepuanbHON TEXHUKK, UCMOSb-
3yeMOM HENOCPeACTBEHHO Ha OMbITHLIX MOMSX U yYacTKkax, TO B HACTOsILLLEE BPpEMS NOHATUE TeX-
HOMOrMKM BKMNOYaAET U MHAOPMALMOHHO-LMPOBOIN XapakTep.

TexHonornsa QR-kogoB M306peTeHHas 1 BrnepBble NPUMEHEHHas B AMNOHWMK, aKTUBHO BHeA-
psieTca B NOBCEOHEBHYHO >KM3Hb, 3axBaTbiBasi BCE HOBble cAepbl MU Haxods NPUMEHEHWE TaM, roe
npexge, kasanock 6Obl, B HAX HET HMKakon HeobxoaumocTy [14]. Tak, QR-kog SABNSASCb NO CBOEW CyTH
YepHOo-0enbiM M300paXkeHNeM C PaBHbIMWM CTOPOHAMMU (LUTPUX-KOAOM) HE 3aHMMaeT MHOTO MecTa Ha
HocuTene, HO Npu 3TOM HeceT B cebe onpeaerneHHyo MHpopMaLmio 1 Nerko cunTbiBaeTcst Umdpo-
BbIM YCTPOMCTBOM MMEKLMM Kamepy WnuM ckaHep wwrtpuxkoga [12]. MNpoctoTa ncnonb3oBaHUsa m
npumeHeHns genaet QR-kog yaoOHbIM U yHMBEpPCArbHLIM CPEACTBOM XpaHeHUst abComnTHOM fto-
Gol cumBONbBHOM, rpadonyeckon U gaxe MynbTUMEOUNHOW MHGOPMauMM BHE OCHOBHOIO TEKCTa Ha
CTOPOHHEM CepBEpPE C MOCTOsIHHBLIM AOCTYNOM A11s obnagatenen agaHHoro koga [2, 13].

Ha coBpemeHHOM aTane pasBuUTUSA Hayku, U3yvyeHue BOMPOCOB arpofiecoMmenuopaumm m
npeacTaBneHne nHpopmaumm ctaHgapTHeIMM MeTo4amMu NOpPon He Bcerga yoobHo, a aaxe no-
pow KpariHe npobnemaTnyHoO 13-3a 60MbLWOro obbema CTaTUCTUYECKUX AaHHbIX, MO0 MacliTab-
HbIX AeTanbHbIX KapTorpaduieckux nsobpaxeHuii obbekTa uccnegoBaHus. MNMopon Takne gaH-
Hble HEBO3MOXHO NMPeACTaBMTb B paMKax Hay4yHOW CTaTbW, MOCKOMbKY MX pasMepbl NpeBbIatoT
Te, YTO 0603HayeHbl TpeboBaHUAMU K pykonucn. Ho B BEK He TOMbKO NepmoamMyeckn cosgaBae-
MbIX HOBbIX, HO M COBEPLLUEHCTBYIOLLMXCA MMEILLMXCA TEXHOMOMN nosiBunachb anbTepHaTueBa
npeacTaBneHnss nHpopmaumm, YTo He 3aHMMana 6bl MHOrO MecTa Ha ne4YaTHOM fNCTe, HO AaBa-
na 66l goctyn k 6onee macwtabHoMy BuAy BHe ero. Takas TeXHONOrns MoXeT ObITb Nerko npu-
MEHeHa nocpencTeoM mcnosnb3oBaHna QR-koga [16].

Llenbto nccnegoBaHus 6binio n3yvyeHne NpUMEHNMocTy TexHonornm QR-kogoB B arpone-
COMENMNOPATUBHbLIX UCCNEOO0BaHUAX, NPU M3INOXEHUM MOMYYEHHbIX NPWU BbINOMIHEHWUM MOMEBbLIX
paboT 1 nabopaTopHbIX arpOXMMUYECKMX aHaNn3o0B.

MaTtepuanbl n metoabl. Matepnanom ang HanucaHus ctaTtbM MOCNYXXWMAWM AaHHbIE, MO-
Ny4YeHHbIX B xoae paboTbl Ha OMbITHOM yyacTke «KavanmHo». OnbITHBIN ydacTok «KavanuHo»
(pucyHok 1) pacnonoxeHHbin B OlNX «KavanuHckoe» Ha tore inoBnuHckon panoHa Bonrorpaga-
Ckor obnacTtu npeacTasBfieH KawTaHOBLIMW MOYBaAMM.

PaboTta no onbITHOMY y4acTky «KadanuHo» Bkrtodana B cebst noMumo oTbopa Ha Krtoude-
BbIX TOYKax NMOYBEHHbIX 06pasLoB B nepmog ¢ Mas no asryct 2022 roga, Takke arporiecoMenmo-
PaTUBHYIO OLIEHKY 3aLUUTHbIX NIECHbIX HACaXAEHWUA C MPUMEHEHNEM AUCTAHUMOHHBLIX OaHHbIX U
reouHOPMaLMOHHbBIX TEXHOSTOTMN.

B 4-x necHbIX nonocax C LWUMPUHON MexXxay psgamn 3 u 7 MeTpoB, COCTOSALLMX U3 BSA3a
NPU3eMMCTOr0 U CMOPOAMHbLI 30SI0TUCTOMW, ObINM 3anoXKeHbl TaKCauMOHHO-AEeWNdPOBOYHbIE
npo6Hble nnowaan. CTOUT OTMETUTb, YTO NMPK UCCNeLOBaHUN FIECHOW MOMoCkl ObifNo BbiSIBNEHO
HEeCOOTBETCTBME B KONIMYECTBE PSAOB. Tak, COrnacHoO NPOEKTY NiecHasi Mofioca AoMKHa COCTOATh
N3 2-X BHELUHUX pAOOB CMOPOAMHBI 305I0TUCTOM U 2-X BHYTPEHHUX U3 BA3a nNpuseMmncToro. dak-
TUYECKM NecHasi nonoca MmeeT TONbKO 2 psaa, COCTOALWMX M3 OCHOBHOM fiecoobpasytowen no-
poabl — Bsi3a NPU3EMMUCTOrO M KyCTapHMKa MeXay psaamu, BKIYaKLWero CMOpPOAMHY 30M0Tu-
CTYIO U LUMMOBHUK [6, 15].

B nccnepoBaHusix npuMeHsinacb METOAMKA, OCHOBaHHas Ha reoMHOPMaLMOHHbIX cpea-
cTBax kapTorpacdvpoBaHUA M OaHHbIX ANCTAHUMOHHBIX MCCREAOBaHUM, YTO MO3BOSIUIIO OCY-
LLeCTBNATb reonHopMaLMoHHOe MOAeNMpoBaHMe NonesallmMTHbIX JIECHbIX HacaXXaeHu B arpo-
naHawadTax, a Takke UCnornb3oBaTh AMCTaHUUOHHYIO OLIEHKY necuctoctu [8].
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PucyHok 1 — TecToBbIi nonuroH «KavanuHo»
Figure 1 — Proving Ground "Kachalino"

Ha HayanbHOM 3Tane kameparbHOro AelndpupoBaHUs aHanmM3 KOCMOCHWMKOB MO3BO-
nun [5], aHanu3anpysi rOpM3oHTarnbHY (PUCYHOK 2) U BEPTUKANbHYIO NPOEKUUN Nofiora Hacaxae-
HWIA, BbIAENUTbL KMOYEBbIE NMPsAMbIE AeLUIN(POBOYHbBIE MPU3HAKM.

PucyHok 2 — l'opu3oHTanbHas npoekLuus nofnora NecHon Nonockl Ha KOCMOCHUMKE
Figure 2 — Horizontal projection of the canopy of the forest strip on the satellite image

Ha cnegytoliem atane no knaccudukaumm I, . CamorinoBuya 6bin OCyLLECTBIEH aHan13
dopM 1 NpoeKkLuiit KpoH. Takum ob6pa3om, B pesynbTaTe NoneBoro aTanoHMpoBaHus Gbina onpe-
JeneHa cxema nocagkm n cxemMa CMeLleHus B NiecHon nosoce. MNoMrMMo 3Toro Obin yCTaHOBMEH
BO3pacT W BbICOTa HaCaXaeHUN, Nx KOHCTPYKLMS, COMKHYTOCTb M NOPOAHbIN COCTaB.

B nabopaTopHbIX YCNOBUSAX Oblfv BbIMNOMHEHbI arpoXUMMUYeckme aHanmasbl [7], B Yicne Ko-
TOPbIX rPaHYNOMETPUYECKUI COCTaB, NIIOTHOCTL MOYBLI, BNAXHOCTb, coaepkaHune rymyca, NPK.

Mo pesynbTaTam arpoOXMMUYECKMX aHarnmM30B 1M arposieCoOMENMOPaTUBHON OLEHKE 3aLumnT-
HbIX NECHbIX HacaXXaeHUn cocTaBneHa 6a3a gaHHbIX 3TaNOHOB, TOKCALMOHHO-MENUOPaTMBHBIX U
0eLlndpPOBOYHbIX MPU3HAKOB NECHON nonockl. Becb 06beM nonydYeHHoOn MHOpMaLmMm yCrnewHo
ObIn 3aWwmndpoBaH Ans ganbHENLWEero UCnonb3oBaHna B 6ecnnaTHOM CTOPOHHEN Mporpamme no
reHepauuun QR-kogos [4].

B paHHon paboTte BbinonHeH SWOT-aHanu3 ncnonb3oBaHns QR-koga B arporiecomenu-
OpaTMBHbIX UCCNeaoBaHUsX Kak anemeHTa undpoBblix TexHonorun. SWOT-aHanu3 npeacraens-
eT cobon aHanM3 1 oauH U3 UHCTPYMEHTOB MNSIAHMPOBAHMS, NO3BOMSOLWMIA OLEHUTb Ha Havarnb-
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HOM 3Tane cunbHble 1 criabble CTOPOHLI MPOEKTa, a Takke onpeaenvTb BO3MOXHbIE MepCrekTu-
Bbl B TpPaHCcopMaLumn TEXHONOMMN 1 yrpo3bl, CNOCOOHbLIE NpeaoTBpaTUTh 3aKOHOMEPHOe pa3Bu-
TEe 1 CBECTU K HyNeBOMY pesyrnbTaTy M3HadanbHbli 3ambicen [10].

PesynbTaTtbl u o6cyxxaeHue. B HacTosllee BpeMs MAET akTUBHOE BHeApeHWe HOBeN-
LUIMX TEXHOMOrMn B NPOLECChbl arporieCoMenMopaTuBHbIX UccregoBaHuin. PaspaboTka HOBbIX Me-
TOOOB M TEXHOMOMMIA, C nocriegylwum ux BHeOPEeHMEM B NPOLECChl Hay4HbIX MCCregoBaHui
no3BonuT co3fgaBaTtb 6asbl AaHHbLIX BbICTpee U KavyeCcTBeHHee, Myylle UHTEerpupoBaTb AaHHble,
Nony4YeHHbIe U3 pasHbIX MCTOYHUKOB, 6ornee 060CHOBaHO NpUHUMaThL peLleHus [3].

Ob6bekToM nccnenoBaHusa B AaHHoW paboTte BbicTynaeT TexHonornsa QR-koaa, sensioLa-
SICA BM3yarnbHO MO CBOEW CYTM CEpUEN YepHO-Benbix NMKCenen B KBagpaTHOW CETKe, XpaHsLias
AaHHble B ABoudHoMm dopmarte [17]. o aTtana co3gaHus QR-kogoB 6a3bl AaHHbLIX AendpoBoY-
HbIX MPU3HAKOB NECHbIX MOMOC U TakCauMOHHO-MENMOopaTUBHOW XapakTepucTuke, a Takke 6asa
AaHHbIX 3TanoHoB Obina ocyLlecTBNeHa cepus NoneBbIX Bble3noB. Ha TecToBOM yyacTke Benncb
noneeble paboTbl, BKOYaKOLWME OTOOP MOYBEHHbIX 00pasuUoB, 3akMagKy TaKCauMOHHO-
AeLINdPOBOYHbIX MPOOHLIX NIOLWaAen B fieconoriocax, Ans nocrneayoLlern kameparnbHon obpa-
BOTKM AaHHbIX B TabOpaTopHbLIX YCIOBUSAX.

McecnegoBaHmsa Benucb Ha 2 nNpobHbIX MNfowansax, 3anoXeHHbIX Ha TECTOBOM y4yacTke
«KavanvHo», B xo4e KOTOpbIX NMPOBEAEHO 3TaroHHOE OMNUCaHWe MNones3almTHbLIX NEeCHbIX No-
noc1990 roga co3gaHusl, COCTOSALLMX U3 OCHOBHOW Nopoabl (Bs3a NPU3eMUCTOro) U KyctapHuka
(cMopoaMHbI 30M10TUCTON U WIMNOBHUKA). O6e necHble Nomnockl, COrnacHo ropn3oHTanbHON Npo-
€KUM, MMEIOT HENpaBUbHO-OKPYIMYO 1 KPYriyto OpMy KPOH, C paBHOMEPHOW, HO KOMKOBAaTOWM
CTPYKTYPOW pacnonoXeHnst AepeBbEB B Npeaernax nomocs.

Ha HavyanbHOM 3Tane aTanoHMpoBaHusa Obinn onpeaeneHbl U BHECEHbI B Tabnuuy Tunmy-
Hble Ans ob6bekTa uccnegoBaHui npeobnagaroLue NpoekThl U NaHbl CMeLeHNs MOPOAHOro Co-
CTaBa fecCHbIX NOMNoCc, BO3pacT, KOHCTPYKUMS, BbiCOTa U T.4. (PUCYHOK 3).
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PucyHok 3 — TakcaluMoHHO-MenMopaTMBHbIE NPU3HaKK None3allumMTHbIX NeCHbIX MO0C Ha NPOBHbIX Nnowaasx
Figure 3 — Taxation and reclamation signs of field-protective forest belts on trial plots

AHanua cdopm 1 npoekumn KpoH Gbin NpousseneH cornacHo knaccudpumkauymm I . Ca-
MOWIOBMYA Ha 3aNOXEHHbIX paHee TakCaUMOHHO-OeLNPOBOYHbIX Mrowlaakax. MNopoaHein co-
CTaB ONpefensancst Ha OCHOBe MpefBapuTENbHO pa3paboTaHHbIX 3TanOHOB U YCTaHOBMEHHbIX
AEeLLINGPOBOYHBIX NMPU3HAKOB (PUCYHOK 4), XapakTepHbIX A8 AaHHOMO TMna CMeLIeHns nopog, no
opmam BUOUMbIX KPOH FOPU30OHTANbHOW NPOEKLUUKN U TOHY M300paxeHuns. Pabota ¢ aspokocmu-
yeckuMmn nsobpaxeHnsmu Benacb B QGIS — ogHon 13 MHOrMX AOCTYMHbIX ©ecnnaTtHbIX Npo-
rpamm, NPUMeEHSIEMbIX B arporieCoMennopaTUBHbIX UCCNeaoBaHUSX.
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PucyHok 4 — [eluncpoBoYHbIE NPU3HaKU Bsida NMPU3EMUCTOro
Figure 4 — Deciphering signs of squat elm

JononHutenbHo Obin BbinonHeH SWOT-aHanu3 ncnonb3oBaHust QR-koaa kak anemeHTa
UMDPOBLIX TEXHOMOMIA B arpofieCoMenmopauun, no3sonueLINiA 0603Ha4YNUTb CUIbHbIE U criabble
CTOPOHbI TEXHOJOMMU, C KOTOPbIMU HEODXOAMMO paboTaTtb, YTOObl 3HAaTb BO3MOXHbIE Yrpo3bl U
3abnaroBpemMeHHO npefoTBpatuTh UX (pUCyHoK 5). MNMomumo atoro SWOT-aHanu3 obo3Hauun
HOBblE BO3MOXXHOCTU TexHosormm QR-koga M NO3BONUI ONPEeAenvTb B KaKMX acrnekTax CTouT
pa3BuBaTb €€ B 0603p1MMoM OyayLeM.

h—mm-'-u-
*Hﬂ*ﬂmm
Wmm—-
g S

dpiara
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PucyHok 5 — SWOT aHanus ncnonb3oBaHns QR-koga B arporniecoMennopaTuBHbIX MCCIe0BaHNUAX
Figure 5 — SWOT analysis of the use of QR-code in agroforestry research

3aBepLualoLLmM 3Tanom npouecca AelndpupoBaHnsa U aHanmnsa KOCMOCHUMKOB CTarno
co3gaHne QR-koda no AelndpoBOYHbIM NpU3HaKaMm (PUCYHOK 6) Ha OCHOBE KapTodek Aelund-
POBOYHBIX NMPU3HAKOB HaCaXOEHWIA.
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PucyHok 6 — QR-kog gelingpoBoYHbIX MPU3HAKOB BA3a NPU3eMUCToro
Figure 6 — QR-code of deciphering signs of squat elm

MoMnmo BbINONHEHHOTO AeledpUpoBaHns 1 aHann3a KOCMOCHUMKOB, Gbina copmMmupo-
BaHa 0a3a JaHHbIX TakCaUMOHHO-MeNMopaTMBHbLIX MoKasaTenen Ans BCcexX HacaXaeHwin, pasme-
LWEeHHbIX Ha nccnegyemMblix NpobHbIX Nrowagkax TecToBoro nonuroHa «KavanuHo», Ans nocne-
AyroLero reonHgpopmMmaumoHHoro kaptorpacdumpoBaHns. o TakcaunoHHO-MeNnopaTMBHOM Xapak-
TEPUCTUK BA3A NPU3EMUCTOro Takke cosaaH QR-kog (pUCyHoOK 7).

PucyHok 7 — QR-kof TakcauMoOHHO-MENMOPaTUBHON XapaKTEPUCTMKN BA3a NMPU3EMUCTOrO
Figure 7 — QR-code of the taxation and reclamation characteristics of the squat elm

TexHonorna QR-koda B HacTosiwen paboTe nokasana CBOK COCTOSATENBHOCTb U Npume-
HMMOCTb B arposyieCoMennopaTtmMBHbIX WCCNedoBaHUAX M CMmorna ctaTb OOHMM U3 3NeMEHTOB
npeacraBneHns Nonyy4eHHon B Xo4e Hay4yHO-uccnegoBaTenbckom paboThl MHOpMaumn.

BbiBoAabl. Taknum ob6pa3om, pe3ynbTaTomM paboTbl cTano co3gaHme 6a3sbl JaHHbIX 3TANOHOB,
AewngpoBOYHbIX NPU3HAKOB M TaKCaLMOHHO-MEeNMOpaTUBHbLIX XapakTepucTuk. Becb maccuB gaH-
HbIX OblN 3awmndpoBaH C UCMONb3oBaHMEM TexHonorun QR-kopa, oTnuyaroLlencs NpocToTon Co-
30aHud 1 ncnonb3oBaHusa. TexHonorma QR-koga nmeeT psg npenmyLecTs, T.K. OHa NO3BONseT 3a-
KogupoBaTb B OAHOM KOAE MakCuMarnbHOe KONMM4ecTBO CMMBOJIOB U He TpebyeT cneuunansHoro o6o-
pyooBaHus onst paboTel ¢ Hew. TexHonorns QR-koga ABnseTcs CBOero poga Krio4oM K MHgopma-
LMK, KOTOPYK HEBO3MOXHO OTpasnTb B pamMkax OonbluMHCTBA TpeboBaHW K HayyYHbIM paboTam.
MonyyeHHble MaTepuanbl MCCneoBaHUMM COCTaBAT OCHOBY Ans pa3paboTkM GaHka AaHHbIX Mo
BKMaay NMWHENHbIX 3aLUUTHBIX NIECHbLIX HacaXOeHwW B AENOHWPOBAHWE OpPraHM4Yeckoro yrnepoga B
noysax Bonrorpaackon obnactu.

Conclusions. Thus, the result of the work was the creation of a database of standards, deci-
phering features and taxation-reclamation characteristics. The entire array of data was encrypted us-
ing QR code technology, which is easy to create and use. QR code technology has a number of ad-
vantages, as it allows you to encode the maximum number of characters in one code and does not
require special equipment to work with it. QR code technology is a kind of key to information that can-
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not be reflected within most scientific paper requirements. The obtained research materials will form
the basis for the development of a data bank on the contribution of linear protective forest plantations
to the sequestration of organic carbon in the soils of the Volgograd region.
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Summary
The article presents the results of the introduction of intensive and high-intensity agricultural technologies of
adaptive landscape farming, increasing the genetic potential of grain and leguminous crops selected by the
Federal Research Center "Nemchinovka".

Abstract
Introduction. The use of modern agricultural technologies of adaptive landscape farming with the aim of ensur-
ing the country's food security, capable of realizing the genetic potential of grain and leguminous crops, favors an
increase in their productivity, as well as the restoration, conservation and growth of soil fertility; development of
selection, seed production, as well as reducing import dependence on seeds. Materials and methods. In a two-
factor field experiment on soddy-podzolic soils of the Central region of the Non-Chernozem Zone, technologies
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