DECEMBER 2022 | ISSUE #11-2

INTERNATIONAL JOURNAL
OF PROFESSIONAL
SCIENCE

S C I P RO RU MOLECULAR & CELL BIOLOGY

APPLIED FINANCAL MATHEMATICS

ISSN 2542_1085 - HUMAN-COMPUTER INTERACTIONS




UDC 001
LBC 72

International Journal Of Professional Science: international scientific journal, Nizhny

Novgorod, Russia: Scientific public organization “Professional science”, Ne11-2-2022. 213p.
DOI 10.54092/25421085 2022 112

ISSN 2542-1085

International journal of Professional Science is the research and practice edition which
includes the scientific articles of students, graduate students, postdoctoral students, doctoral
candidates, research scientists of Russia, the countries of FSU, Europe and beyond, reflecting
the processes and the changes occurring in the structure of present knowledge.

It is destined for teachers, graduate students, students and people who are interested in
contemporary science.

All articles included in the collection have been peer-reviewed and published in the
form in which they were presented by the authors. The authors are responsible for the content
of their articles.

The information about the published articles is provided into the system of the Russian
science citation index — RSCI under contract Ne 2819-10/2015K from 14.10.2015

The electronic version is freely available on the website http://scipro.ru/ijps.html

8001

UDC 001

LBC 72
ISSN 2542-1085

42 10

il 7725



Editorial team

Chief Editor — Krasnova Natalya, PhD, assistant professor of accounting and auditing the Nizhny Novgorod
State University of Architecture and Construction. (mail@nkrasnova.ru)

Zhanar Zhanpeisova — Kazakhstan, PhD

Khalmatova Barno Turdyhodzhaeva — Uzbekistan, MD, Professor, Head of the Tashkent Medical Academy
Tursunov Dilmurat Abdullazhanovich — Kyrgyzstan, PhD, Osh State University

Ekaterina Petkova,Ph.D Medical University — Plovdiv

Stoyan Papanov PhD, Department of Pharmacognosy and pharmaceutical chemistry, Faculty of Pharmacy,
Medical University — Plovdiv

Materials printed from the originals filed with the organizing committee responsible for the
accuracy of the information are the authors of articles

Editors N.A. Krasnova, 2022
Article writers, 2022

Scientific public organization
“Professional science”, 2022


mailto:mail@nkrasnova.ru

Table of contents
APPLIED SECURITY AND ANALYTICS

Efimova E.G., Ghukasyan A.O. Legal regime for ensuring economic security retail organizations

ECONOMY, ORGANIZATION AND MANAGEMENT OF ENTERPRISES, INDUSTRIES,
COMPLEXES
Popov Y.A. Ensuring the competitive advantages of business within the framework of the

functioning of modern eCoNOMIC SYSTEMS ......coiiiiiiiiiiie e 14
Popova J.A. Tax policy in the framework of the development of the Russian economy: key
elements of the system and INNOVATIONS ..........ccuuuuiiiiiiiiiiie e 22

GEO-INFORMATION SYSTEMS

Gavrilov S.V., Kharitonov A.L. On the heat flow anomalies in the rear of subduction zones ... 31
POLITICS

Kucheryavy A.V., Doroshenko L.A., Arutyunyan L.V. The political component of the Eurovision

ST 0] 1o KO0 11 (== 40
SURVEYING AND LAND ECONOMY

Kovalchuk A.D. Monitoring of agricultural lands using methods of remote sensing of the earth

(on the example of the Slavsky municipal district of the Kaliningrad region) ...........cccccceeeeeeee 48
Ladnov I.A. Assessment of the use of agricultural lands in the territory of Russian Federation in
@ 2022 YO ...eeeeeeeeeee et e e e e e e e e e eeea e eeeeeea e eeetranaaaeteennaeaaeeeennaaaaaaes 67
Nurmukhamedova M.B. Analysis of desertification hotspots in the Astrakhan region using
remote sensing and GIS tECHNOIOQY .. .coeeeeueiiiiieeeecc e e e e e e rene e e e eees 76
Shamonina I.A. Determination of the area of fires in 2010 in the Ryazan region by decoding
SALEIITE IMAGES ...eeeeeeie e e e et e e e e e e e e e e e e e eena e e e e e ennn e e e e e nnnn e e aeees 87
Sharomova A.l. Analysis of changes in the Syrdarya river bed based on............cccceevviiinnnnen. 96
Tsekoeva F.K. Current status of the land fund of the Kaliningrad region: analysis of the use of
F=TgTe loT Y Z= T (o T0 SR or=Yd=To o] o =1 TSP 105
Tsekoeva F.K. Theoretical background for reclaiming works in land management and the history
of development of reclaiming in the Kaliningrad region ...........ccuuuiie i 115
Tulupova V.V. Problems in the sphere of state land supervision ............cccooeeiiiiiiiiiiiiniieeennne. 132
Vasyutkina A.V. Application of geoinformation technologies to improve the efficiency of land
supervision (on the example of the Altai Krai).........ccoooveeieioiiiieiicceeeeeee e 137

Vostrenkova A.M. ldentification of the dynamics of the development of the territory of
agricultural lands by means of decoding satellite images on the territory of the Guards municipal
district of the Kaliningrad regION............coeuuuiiiiieiiiee e e e e 147
...............................................................................................
Bayartogtokh B. Some problems in management of construction projects in Mongolia....... 168
Gladskikh N.A., Kretinina L.V., Borsyakova V.S. Mathematical and statistical methods as a basis
for making managerial decisions in healthcare in the development of medical information

S ST (= 0 1 PPN 174
Grafov K.A., Grafova E.O., Lipatov M.S. Research of the technology of production of energy-
efficient eco-friendly peat PIates .......o i 180
Roschinsky R.S., Fedorov A.S. Wi-Fi 6 Data System Using Beamforming Research ........... 188
Roschinsky R.S., Fedorov A.S. Wi-Fi 6 Data Transmission System With OFDMA MU-MIMO
[RTCET= =T o] o TSP 194

Roschinsky R.S., Fedorov A.S. Wi-Fi 6 Single User Data Format Research......................... 200



Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

APPLIED SECURITY AND ANALYTICS
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G O
[MpaBoBon pexxum obecnevyeHnss 3KOHOMUYECKO 6e30MacHOCTY OpraHn3aumm PO3HNYHOMN
TOprosnu

Efimova E.G.,

PhD of Economics, associate Professor,

Ural State University of Economics

Ghukasyan A.O.

master student of the 1st year of study,

Ural State University of Economics

Ecdunmosa E. I,

KaHanaaT 3KOHOMUYECKMX, AOLEHT Kadenpbl PernoHanbHom, MyHULMMANbHON S3KOHOMUKN U
ynpasneHus,

Ypanbckuii rocyaapCTBEHHbI 3KOHOMNYECKUIA YHUBEPCUTET
lNykacsH A. O.

MarucTpaHT 1-ro Kypca oby4eHus:,

YpanbcKuii rocygapCTBEHHbI 3KOHOMUYECKNI YHUBEPCUTET

Abstract. The article examines the economic security of a retail trade organization in modern conditions. Economic
security, being a system that includes different territorial levels, is a complex object of regulation, including in the requlatory
and legal sphere. Violation or non-compliance with the norms and rules established by legislative documents that requlate
trading activities, in practice, can lead to the imposition of sanctions, fines, which, in addition to existing internal and external
threats for a trading organization, can reduce its level of economic security. The article highlights the problems of the activities
of the retail organization and offers practical recommendations for their solution.

Keywords: economic security, organization of retail trade, legal regime, legal norms, liability measures.

Annomayua. B cmamve uccaedyemcs skonomuueckas 0esonacHocms mopeoBoil  OpeaHu3AyUl  PO3SHUUHOT
mopeobau 6 coBpemennbix ycaobuax. DxoHoMuueckas 6e30nacHocy, npedcmabAss u3 cebs cucmemy, BKAOUAIOULYIO0 pa3Hble
meppumopuaibhvle YpobHu, ABAAEMCA CA0KHbIM 00veKmom peeyaupobanus, 6 mom uucie 8 Hopmamubro-npaboboil cgpepe.
Hapywenue uiu necobaiodenue ycmanobieHHbIX 3aKOHO0AMEAbHbIMU OOKYMEHMAMY HOPM U NpaBus, peeysupyoujux
mopeoByio OesmesvHOCb, HA NPAKIMUKe MOXem npubecmu K HAAOKEHUI0 CAMKYUT, wmpagpol, Komopvie, NOMUMO
cyuecmByrouux 045 mopeobotl opeanusayuL BHYmMpeHHUX U BHEWHUX Yepo3, MOYM CHU3UMDb YpoBeHb eé SKOHOMUHECKOU
besonacnocmu. B cmamve Bvidesenst npobaemvl O0eamesvHOCHIY Op2aAHUSAYUL POSHUUHOU 1MOp206au U 1peosoKeHbl
npaKmuyecKkue peKomMenoayut 045 UX peuieHus.

KatoueBoie caoBa: sxonomuueckas 0e3onacHocmv, OpeaHusayus po3HUYHOU mopeobau, npaboBotl pexum,
npaBoBuie HOpMbL, Mepbl ombemcmbenHocmu.
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PeueHseHT: Beccapabos Bnagucnas Onerosud - Kangupat akoHomuyeckux Hayk. O BlMNO
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OKOHOMMYECKaa 06e30nmacHOCTb  opraHm3auum  PO3HWYHOW  TOProBAM  BHOCUT
CYLLECTBEHHbIN BKNag B ob6ecrneyeHne SKOHOMMYECKOW 6e30MacHOCTU CTpaHbl U SABNASIETCSA
Ba)XHENWNM ycnosmem ee passutmsa [5]. Ha coBpemeHHOM 3Tane BblAensaT 6onblioe
KONINYECTBO (PaKTOPOB pPas3HOro XapakTepa, KOTOpble MOryT OKasblBaTb BJIMSHME Ha
COCTOSIHME 3KOHOMMYECKON 6e30MacHOCTN OpraHn3auumn PO3HNYHOM TOProBan, B TOM YuChe
1 YCTaHOBJIEHHbIN 3aKoHOAATeleM nNpason pexxnm [2; 1].

Mpexxne Bcero HeO6Xo0OUMO OTMETUTb, YTO chepa PO3HNYHOW TOProBAN NMEET CBOU
cneynguyeckne 4epTbl N ee AEeATENbHOCTb PernameHTpoBaHa pPasivyHbIMU HOPMaTUBHO-
NpPaBOBbIMW aKTaMn Ha BCEX YPOBHAX. HecobnioaeHne 3aKoHOB, Perynnpyowmx TOProeyto
OEATENbHOCTb, MOXET MPUBECTU K CaHKUUAM 1 WTpadam, KOTopble MOMUMO CYLLECTBYHOLLNX
BHELUHNX N BHYTPEHHUX YrpPO3 MOryT OCnabuTb COCTOSAHNE SKOHOMUYECKOW 6e30MnacHOCTU
opraHmsauum po3HuyHom Toprosnm [3]. LUTpadbl opraHm3auma MOXKET nonyydnuTb 3a
MUHUMANbHOE HEeCOBAAEHNE HOPM, HavMHas OT HaMyusa B NpoJake MPOCPOYEHHbIX
TOBapPOB, HENPaBW/IbHO TPYOOYCTPOEHHbIX COTPYAHUKOB WM MPOCPOYEHHOW NULEH3UN Ha
NPoLaxky asIkorofbHOM NPOAYKLUNN 40 HECBOEBPEMEHHOW UM HEMOJSIHOM OMNNaThl HAIOrOB.

[MosiBNeHne HOBbIX NPaBOBbIX HOPM 1 OOHOBMIEHNE OENCTBYIOLLErO 3aKoHo4aTeNbCTBA
Tak>XXe MOXXHO BbIOENNTb B Ka4eCcTBe Npobaembl 06ecneyeHnss IKOHOMNYECKOM 6e30MacHOCT
opraHm3aunn. [Ona obecnedeHnss BbICOKONO YPOBHSA 3KOHOMUYECKOW 6e30nmacHOCTU
Heobxoauma ahekTuBHaa paboTa PUANYECKOro OTAENa, OTCNEXMBAKOLLENO N3MEHEHNS B
3aKoHO[ATENbCTBE HA PasdnnyHbIX ypoBHAX. COTPYOHUKM OpraHm3aumm OOMKHbl obnagatb
HeoOXooMMOM KOMMETEHUMEN, CBOEBPEMEHHO MNoOAdaBaTb CUrHalbl PYKOBOOUTENKD O
BbISIBIEHUW HAaPYLUEHNIA, KOTOPbIE MOrYT MPUBECTY K WWTpadam. B ToM yncne BaxxHOM B 3TOM
OTHOLLEHMN sBnsieTcAa paboTta cny>xbbl 6e30nacHOCTM opraHmnsauum [6].

ToproBass peATenbHOCTb TpebyeT cobnopgeHna 60nbLIOro KOM4YecTsa MNpPaBOBbIX
HOpM, Hanpumep, B Hanorosom kopekce, TpypooBom kopgekce, Kopekce P® 06
agMVHUCTPATUBHbBIX MPaBOHAPYLLUEHUSIX MPUCYTCTBYIOT MpaBOBble HOPMbI, pPerynampyoLme
TOProBy OEATENbHOCTb U 3a HeCOBN0AEeHNE KOTOPbIX OpraHn3auus pO3HUYHOW TOProBan
MOXXET ObITb NpuMBiedYeHa K OTBETCTBEHHOCTMW.

HeobxogMMo OTMETUTb, YTO B 3aBMCUMOCTU OT OpraHvM3auvoOHHO-NPaBoBON (HOPMbl,
KOMMaHun cobniogaloT npaBoBble HOPMbl, NPEACTaBfIEHHbIE B (edepanbHbIX 3aKOHax o
OEeATEeNbHOCTM OpraHn3aumin, 3aHMMarLLMXCA PO3HUYHOM Toproenen. B kavecTse npumepos
Mbl BblAeNnnn cnegyrowme egepasbHble 3aKoHbI, CBEAEHHbIE B Tabnmue 1.
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Tabnuua 1
HopmaTtnBHO-NpaBoBble akTbl B chepe AeAaTeNIbHOCTN OpraHn3aunii pO3HUYHON TOProBan
HopmaTtnBHO-NpaBoBOM aKT Ccpepa perynvpoBaHus
depeparnbHblii 3aKOoH OT | - perynupyeT yypexaeHne obLiecTBa, MPOLECChI pPeopraHn3aumm,
26.12.1995 Ne208-03 «0O6 | cnusaHus, npucoeauHeHns, pasgeneHuns, BblOeneHus,

aKLMOHEPHbIX 0bLLecTBax»

npeobpasoBaHusa N IMKBMAALMN OOLLECTBA;
- onpepensieT ycTaBHbI KanuTan M akuym obLecTsa, OpraHbl
ynpasneHus, BbinaaTbl AMBUOEHOOB.

®epepasnbHbll  3aKOH  OT
08.02.1998 Ne14-®3 «0O6
obLiecTBax C OrpaHUYeHHOMN
OTBETCTBEHHOCTb0»

- perynupyert yupexaeHue obLiecTsa, onpeaensieT 4ONM B yCTABHOM
KanuTane, onpenensieT opraHbl 06LecTBa 1 ynpasneHne B LefioM, a
TaKXXe peopraHn3aumio 1 IMKeMaaunto obLecTsa;

®depepanbHbii  3akoH  «O6
OCHOBax rOCyLapCTBEHHOrO
perynuposaHus TOproBo
pedarenbHoctTn B Poccuinckon

- ctatbss 1 ®3 «perynmpyeT OTHOLUEHWS, BO3HMKaOLVE MeXay
opraHamnm rocygapCTBEHHOW  BnacTW, oOpraHamMu  MEeCTHOro
camoynpaBneHnss 1 XO3SANCTBYIOLMMN cybbekTamy B CBSI3U C
opraHusaumen n ocyLLEeCTBEHNEM TOPIOBOW AEATENIbHOCTY, a TaKXe

O®epepaunn»  oT  28.12.2009 | OTHOLLEHUS!, BO3HMKAOLLME MEXOY XO3ANCTBYHOLLUMMU CyObeKTamu
Ne381-93 Nnpv OCYLLECTBEHUN MU TOProBOW AesATENIbHOCT»
®epepanbHbli 3akoH  «O | - ctatbs 1 O3 «onpegensieT opraHn3auMoHHbIE 1 NMPaBOBble OCHOBbI
3aWmMTe  KOHKYPEHUUW»  OT | 3alMTbl KOHKYPEHLMW, B TOM YUCHE NpenynpexxaeHns N npeceyeHns:
26.07.2006 Ne 135-903 1) MOHOMOANCTUYECKOW [OEATENbHOCTM U HeJobpOCOBECTHOM
KOHKYpeHLnW;
2) HepomyLweHWs, OrpaHu4eHns, YCTPaHEHUst  KOHKYpeHLun

denepanbHbIMM  OpraHaMmuM UCMOSIHUTENbHOW  BRacTw,
MECTHOrO CamMoynpassieHNs U UHbIMY CYy6beKTammn»

opraHamu

MepBble gBa 3akoHa (Ne 208-P3 n Ne 14-03.) HEMOCPEACTBEHHO HanpasfeHbl Ha
NOPSAOK YYpeXOeHus, YnpasfeHus W YperyanpoBaHue [OesTeNbHOCTM opraHnsauum
PO3HUYHON TOProBMK, T.€. COCTaBASAKT OCHOBY WX (PYHKLUMOHMPOBAHWA, B TOM 4uUCNE B
COBPEMEHHbIX YCTOBUSIX.

QepepanbHbii  3aKOH  Ne  135-0®3 B cnydae ®depepansHom
aHTUMOHOMNOSbHOW CNy>X601 HapyLleHn B 061acT aHTUMOHOMOSIbHOIO 3aKoHOAATeNIbCTBa
Ha opraHu3aumio 6yaoyT HanoXeHbl KPYMHble WTpadbl, YTO ABASETCA YObITKOM U BANSET Ha
obecrneyeHne SKOHOMMYECKON 6e30nacHOCTU OpraHM3auun PO3HUYHOW TOProBAW. Takum
00pa3oM, [AOaHHbIl 3aKOH COAEenCcTBYeT (OPMMPOBaHMID [OOPOCOBECTHOM KOHKYPEHLMM
Cpeav TOProBbIX OpraHn3auun n gpyrmx Xo3sancTBYHOLLNX CYObEKTOB.

Cnemyet ckasdaTb, 4YTO Ha CErogHAWHWA [OeHb PO3HUYHbIE CETUM  HECyT
MHOFOMUW/IJIMOHHbIE MOTEPU OT KPaXK pasnn4Horo macwrtaba co CTOPOHbI NOKynaTenemn,
BOPOBCTBO CO CTOPOHbI COTPYAHUKOB TaKXe He SBNAETCS MUCKItoYeHneM. Kpaxkun no ceoen
npvpoae NMelT pasfnyHble NPUYUHbLI, HaYMHAs OT HefocTaTka (PUHAHCOBbLIX CPencTs Ans
NPUOBpETEHNS NPOAYKTOB MUTAHUA W 3akaH4YMBasi MOJyYeHWEM afpeHannHa OT CcaMoro
npovecca, HO B IOOOM ciyyae B COOTBETCTBUM C 3aKOHOAATENLCTBOM P®D NO OTHOLLEHUIO K
npaBoHaPyLWNTENAM MNPUMEHSIOTCS COOTBETCTBYIOLLME MePbl OTBETCTBEHHOCTU. B gaHHOM

BbiAB1IEHUA
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acnekTe 3Ha4YeHne NMeeT CyMmma yKpafgeHHOro Toeapa: ecnm cymma menbiue 1000 pybnei, To
B COOTBETCTBUN CO CT.7.27 Kogekca 06 agMMHUCTPATUBHBIX NMpaBoHapyLLeHnsx PO kpaxka
KBaNMPULMPYETCA KakK MENKOE XULLEHWE W B OaHHOM Ciyyae npaBOHapyLUUTENb MOXXET
nonyuynte wTpad B pasmepe OO NATUKPATHOM CTOMMOCTM MOXWULLLEHHOro ToBapa Jmbo
agMVHNCTPaTUBHBIN apecT go 15 cyTok, nubo obssatenbHble paboThl [4]. Ecnn e cymma
yKpageHHoro npesbiwaet 2500 pybnen, To B cOOTBETCTBUM CO CT.158 YronoBHOro Kogekca
P® npepycmoTpeHa mMepa OTBETCTBEHHOCTM — MPOCTas Kpaxka Bne4YeT A0 2 NEeT JIMWeHns
cBobOAbl, Kpaxa, COBepLUeHHas No npensapuTeslbHOMY CrOBOpPY rpynnon nuy — Ao 5 net
nuweHns ceobonpl. Ecnm xe Kpaxa coBeplleHa ¢ HE3aKOHHbBIM MPOHNKHOBEHNEM B XXUJbE,
TO Mepa OTBETCTBEHHOCTU — 00 6 NeT nuweHns cBobofbl, Kpaxa, coBepLleHHas B 0cob0
KPYNHOM pasmepe opraHn3oBaHHOW rpynnoi niy, — o 10 neT nuweHna csobonpl.

PaccmoTpum  psag  HOPMaTUBHO-MPAaBOBbIX  aKTOB, PEryMpPYHOWMX  TOProByko
OeATeNnbHOCTb Ha Tepputopum PO, pna HarnggHocty paHHble HITA wn  cdepy unx
perynmpoBaHnsa Nnpeactasum B Tabnuue 2.

Tabnvya 2
HopmaTnBHO-NpaBoBble aKTbl B Chepe perynmpoBaHnsa TOProBon AeATeNbHOCTY B
Poccunckon degepaunn

HopmaTtnBHO-NpaBoOBOA akT Cdepa perynuposaHus
depepanbHbIn 3akoH «O rocyqapCTBEHHOM | - cornacHo C€T.18 JaHHOrO 3akoHa opraHu3auuun, KoTopble
perynupoBaHny NporM3BoAcTBa 1 060poTa | 3aHNMAalOTCA  XPaHEHUEM, 3aKYNKOW  ankorofbHOW W©

3TUJIOBOrO CAMPTA, ankOoroJibHON 1 cnnpTocopep>KaLler NpoayKumm, a TakKe OCYLLECTBAAIOT
cnupTocopep kaLlen NnpooyKuum n 06 PO3HUYHYIO MNPOLaXKY [AaHHOM nNpoAayKumu, Moanexar
orpaHu4eHun noTpebneHns (pacnuTus) JINUEH3POBaHNIO

ankoronbHon npogykuun» ot 22.11.1995

Ne171-03

®depepalnbHbIl 3aKoH «O NpUMeHeHNN - «OMpejensioTca npasufia MNPUMEHEHUS KOHTPOJIbHO-
KOHTPOJIbHO-KAaCCOBOW TEXHVKN MpK KacCOBOW TEXHMKM MPW OCYLECTBNEHN pac4eToB B PO B
ocyLecTBneHnn pacyeTos B Poccuiickon uensx obecneveHms MHTEPECOB rpaxkgaH v opraHn3aumin,
depepauymm» ot 22.05.2003 Ne54-03 3amnThl npas notpebutenen, obecneyeHns

YCTaHOBJIEHHOIO MOpsiAKa OCYLUECTBNIEHMS PacyeToB,
MONHOTBHI  y4yeTa BbIPYYKM B  OpraHMsauusx u vy
VHAMBUAYaNbHbIX NPeanpYHUMAaTeENel, B TOM YACHE B LENsixX
HanoroobnoXeHnss U1  obecrneyeHnss  YCTaHOBIEHHOIO
nopsigka o6opoTa ToBapoB»

depepasibHbii 3aKoH «O KavyecTBe 1 - COrfacHo CT. 2 3aKOHa OCYLUECTBSETCH «NpaBoOBOE
6€30MacHOCTM NULLEBLIX MPOAYKTOB» OT peryimpoBaHme OTHOLWIEHUI B obnactm obecnedyeHus
02.01.2000 Ne29-03 KayecTBa 1N 6e30MacHOCTU MULLEBbLIX MPOQYKTOB», TaKXe

3aKOH pernamMeHTMpyeT TpeGoBaHUs K XPaHeHuto U
npodaXke NULLEBbIX NPOOYKTOB

depepanbHblii 3akoH «O 3alyTe Npas - cT.1 3aKoHa «ycTaHaB/MBaeT MOPSAOK opraHM3aumn u
IOPUANYECKMX NULL U MHOVBUOYaNbHBIX nposefeHus NpoBEpPOK IOPUONYECKIX nmu,
npeanpuHUMaTeNiei Npy OCyLLECTBAEHUN VHOVMBUAYaNbHbIX npeanpuHuMmarenei opraHamu,

rocyAapCTBEHHOrO KOHTPOs (Haasopa) u YNOSIHOMOYEHHbIMU Ha OCYLLECTBJIEHNE rOCy4apCTBEHHOIO
MYHULMNANBEHOrO KOHTPONs» 0T 26.12.2008 | KOHTpONs (Haa3opa), MyHULMNAaSIbHOrO KOHTPOS)»
Ne294-93
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HopmMaTuBHO-NpaBoBON akT

Cdbepa perynuposaHus

®depepanbHbIi 3aKoH «O caHMTapHO-
ANNAEMMNONOrMYECKOM 61arononyymnm
HaceneHus» ot 30.03.1999 Ne52-P3

- cT.15 3aKkoHa 06sa3blBaeT oOpraHW3auunM PO3HUYHOI
TOProBnAn «cobnogaTtb CaHWTapHO-3MMAEMUONOrYecKme
TpeboBaHUs K MULLIEBbLIM NPOAyKTaMm, NULLEBLIM fo6aBKaMm,
NPOAOBOSILCTBEHHOMY ChIPblO, 8 TAKXKE KOHTaKTUPYHOLLWM C
HAMW MaTepuanam u UsgeusM, u  TeXHOJIOTUSM  UX
npon3BoACcTBa»

®depepalnbHbIi 3aKoH «O TEXHNYECKOM
perynupoBaHun» oT 27.12.2002 Ne184-®3

- perynupyeT OTHOLLEHNS, BO3HMKatOLWeE NMpu «paspaboTke,
MNPUHATUN, MNPUMEHEHUN W UCMOSHEHUU 06A3aTesfIbHbIX
TpeboBaHun K Mpogykuun, npoueccam npou3BoACTBa,
aKcnnyarauum, XpaHeHus, NepeBO3KU, peanu3auun u
yTuam3ayum; paspaboTKe, MNPUHATUN, MPUMEHEHUN 1
WCMOJIHEHMN Ha [O0OPOBOJILHONM OCHOBE TpeboBaHUn K

npoaykumm, npoueccaMm npou3BOACTBa, IKCrayaTauum,
XpaHeHusi, MepeBO3KU, peanun3aumum Un  YyTUAU3aumu,
BbIMOJIHEHUIO PaBOT UM OKa3aHWNIO yCyr»

3akoH P® o1 07.02.1992 Ne2300-1 «O - «Perynmpyet OTHOLIEHWs,, BO3HMUKaOWMe  Mexay

3awmTe npae noTpebuTtenein» noTpebuTensMn u  WU3roTOBUTENSIMW,  UCMOJIHUTENSIMUA,

umnopTepamu, npogasuami, BnagefibLamy arperatopos
WHpopMauum © ToBapax (ycnyrax) npu npopaxe
TOBApOB....»

lMoctaHosneHwne lMNpasutensctea PP oT
23.12.2021 Ne2425 «O6 yTBEpPXAEHUN
€0VHOro NepeyYHs NpoayKuumn,
noanexatlen obssaTesnibHon
cepTudmrKauumn, n eguHoro nNepeyHs
NPOAYyKLMK, Noanexatlien
OEKNapUpoBaHnNO COOTBETCTBUS,
BHECEHNN N3MEHEHWIA B MOCTAHOBJIEHNE

Mpasutenbctea P® ot 31 gekabps 2020 r.

Ne2467 1 NpuU3HaHWUW yTpaTUBLLUUMU CUIY
HeKOTopbIX akToB [paButenbctea PP»

pernameHTUpyeT CNMCOK MPOAYKUMW, KOTOpasi MOONexXuT
«06a3aTensHON cepTudukaunmn», NMbo «aeKnapupoBaHnio
COOTBETCTBUS»

HaumnoHanbHbin ctangapt PO FTOCT P

- «yCTaHaBnMBaeT KJ'IaCCI/I(bI/IKaLI,I/HO I'Ipe,D,I'IpI/IFlTI/II7I TOproBn

51733-2009 «Ycnyrun Toprosnu. n obwne TpeboBaHMA K NpeanpusaTusiM  TOProBav
Knaccugvkaums npegnpusaTuini TOprosav». | pasfvyHbIX BUAOB U TUNOB»
HauunoHanbHbilh ctangapt PO TOCT P - «yCTaHaB/iMBaeT BuWAbl ycnyr Toproenu, obume

51304-2009 «Ycnyru Toprosnu. O6Lme
TpeboBaHus»

TpeboBaHUs K Ka4yecTBY YChyr, TpeboBaHnss 6e30MacHOCTU
YCIyr, OKasblBaeMbIX B chepe TOprosaun»

B 2017 rogy Bctynuewue B cuny nonpaskn B Ne54-03 ot 22.05.2003 r. obsazann
opraHusauny PO3HUYHOW TOProBAN BHEAPUTb «OHJANH-KaCCbl», NPEenMyLLECTBOM KOTOPbIX
ABNAETCA aBToOMaTudeckasa nepegada nHgpopmauumn B PHC yepes nHtepHeT. Kak cnepcrsue,
NosIBUNNCH onepaTopbl UCKasbHbIX AaHHbIX, 06CAY>XMBaOLLME OaHHbIE TEPMUHANbI — MPUEM,
XpaHeHve n nepepa4a gaHHbix B8 PHC.

[anee paccMOTPMM 3aKOHbI, PEryMpYyoLmMe TOProBy AeATENbHOCTb HA TeppuTopun
CeepanoBCcKon 061acTu 1 Tak XXe ONsa HarnagHOCTU chepbl X PEryaMpoBaHms NpeacTasm
nx B Tabnumue 3.

Tabnuua 3
HopmaTnBHO-NpaBoBble aKTbl B Chepe perynmpoBaHnsa TOProBon AeATENbHOCTY B
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Cseppanosckonm obnactin

HopMaTuBHO-NPaBOBONA akT

Cdepa perynupoBaHus

3akoH CBeppnoBcKon obnactu
oT 14.06.2005 Ne 52-03 «O6
agMVHNUCTPAaTUBHbIX
npaBoHapPYLLUEHNsIX Ha
Tepputopumn CBepasioBCKON
obnactu»

- YyCTaHaB/AMBaeT aAMUHUCTPATUBHYKO OTBETCTBEHHOCTb 3a
HapyLweHne 3aKOHOB W WMHbIX HOPMaTuBHbIX MNPaBOBbIX aKTOB
CeeppanoBcKoi 061acTn, HOPMaTUBHbBIX NPAaBOBbIX aKTOB OpraHoB
MCY myHuumunanbHbix 06pasoBaHnii B CBepaJIoBCKON o6nacTu;

- PErynMpyeT VHble BOMPOCh!, OTHECEHHbIE K BEAEHNIO CYOBbEKTOB
P® B cdepe 3akoHogmaTenbctBa 00 agMMHUCTPATUBHbBIX
npaBoHapPYLUEHUSIX.

3akoH Ceepanosckon obnactu
oT 21 mapTta 2012 r. Ne 24-03 «O
TOProBOW AeATENBbHOCTY Ha
TeppuTtopum CBepanoBCKom
obnactu»

- PErynmpyeT «OTHOLLEHMS1 B chepe TOProBoW AeATeNbHOCTU Ha
TeppuTopun CBepasIoBCKON obnact»;

- ycTaHaBnnBaeT «MOJIHOMOMUUS BbICLUMX opraHoB
rocygapcTteeHHon Bnactu CseppanioBckon obnactm B cdepe
TOProBon OesaTensHOCTN Ha Tepputopun CeepanoBcKon obnactu,
a TakXXe onvcaHa obnacTHasi nporpaMmMa pasBuUTUS TOProBn».

3akoH CBepanosckon obnactu
0T 29.10.2013 Ne 103-03 «O

- ycTaHaBnuMBaeT MpaBuna W HOPMbl MPOAAXU aNIKOroSbHOM
NPOAYKLMN.

peryampoBaHumn OTAENbHbIX
OTHOLUEHWI B cpepe PO3HUYHONA
NPOAaXKN anKorosbHOM
NPOLYKUMM N OrpaHnyeHns eé
noTpebneHns Ha TeppUTOpPUn
Cseppanosckon obnactu»

MpoaHanu3npoBas npuBeAEHHbIE BbIE HOPMATMBHO-MPAaBOBbIE aKTbl, MOXEM
chenatb BbIBOA, YTO cdepa PO3HUYHON TOProBAN PErynnpyeTcsa Ha BCEX TEPPUTOPUATbHbBIX
ypoBHsaX. [lpaBoBas OCHOBa 9KOHOMWUYECKOM 6€30MacHOCTU OpraHu3aumm pPO3HUYHOWN
TOProBNn BKOYAET O6BbEMHBIN CANCOK Pas3fiMyHbIX HOPMAaTMBHO-MPAaBOBbIX aKTOB, TakXXe
cywiecTByeT O6OMbLUOE KOAMYECTBO TPeOOBaHW, pernameHTpPYoWmMX Mnopsagok paboThbl
opraHusaunin, HecobnaeHNEe KOTOPbIX MOXET NpuBeCTM K 60MbLUMM 3aTpaTtam (wtpadam u
T.M.).

B HacToslwee BpemMa B MNPakKTUYECKOW [eATEeNbHOCTU OpraHn3auui  PO3HUYHOM
TOProBAn oTMevaeTca Oo0nbloe KOANMYeCTBO (QUMHAHCOBLIX MOTEPb OT KpaX ToBapa
Pa3fIMYHON CTOMMOCTM NOKYNaTensMn, cpegn KOTOPbIX MOXHO OTMETUTb YKPenieHne Moabl
Ha Kpaxku, NOSIBNEHUE Pa3NyHbIX COOOLLECTB, 00beanHeHNn «wonnndTepos». B cBsa3n ¢
4yeM, Mbl npegnaraemM Y>XecTounTb Mepy OTBETCTBEHHOCTM No cT.7.27 KoAll P® «Menkoe
XuweHne», a Takxe no cr.158 YK PO «Kpaxa». Y>XeCcTo4YeHne Mep OTBETCTBEHHOCTU

NMOMOXET MMUHMMU3MPOBATb MOTUBAUUIO rpaxaaH CcoBeplaTb Kpaxun wunnm pgaxe
paccmMartpuBaTb TakoW BapuaHT OENCTBUIA.

[eaTtenbHOCTb  opraHu3aumii  PO3HWYHOW  TOProBAM  perynnpyetca  60nblimm
KONIMYECTBOM HOPMATMBHO-MPABOBbIX AaKTOB Ha pasHblX YPOBHAX: (hbegepasibHOM,

pernoHasibHOM, MyHUUUNAIbHOM. B cBaA3n ¢ atum npepnaraeTca BBECTU pasrpaHnyveHne
NOJSIHOMOYNIA opraHoB BJlaCT TroCcygapCTtBeHHOro wun pernoHaabHOro KOHTPOJIA 3a
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OEATENbHOCTLIO OpraHmM3aumii PO3HUYHOWM TOProBnW, TakK Kak He Bcerga MpUHATbIE Ha
denepanbHOM YpPOBHE HOPMATUBHO-NPAaBOBblE aKTbl YYUTLIBAKOT CrEUUUKY pPassfinyHbIX
pernoHoB P® 1 BO3HUKaOT NpobiemMbl B chepe TOProBon AEATENbHOCTUW, YTO HEMb3S CKadaTb
0 HIMA, NpuHATBLIX HA PErMoHanbHOM 1 MyHULMNASbHbIX YPOBHSAX. C NOMOLLLIO aHHOrO Lwara
PO3HNYHAA TOProensa OBpPeTET YCNoBUSA ONA pasBUTUA OeATeNlbHOCTU, a Yy OpraHoB BNacTu
PernoHanbHOro N MyHULMNANbHOro KOHTPOS NOSiIBUTCS 60JbLLe BOSMOXXHOCTEN B KOHTPOE
TOProBOW AeATENbHOCTU OpraHu3auumnm Ha CBOen TeppuTopun.

Tak>ke XoTenock 6bl OTMETUTL, YTO OTAESIbBHOE BHUMaHME HeO6X0aUMO yaenuts paboTte
C COTPYAHMKaMW, TaK KakK MMEHHO OT HMX B OOMbLUMHCTBE ClyyaeB 3aBUCUT YCMELHOe
(PyHKUMOHMPOBaHNE M OOCTUXKEHWE  MNOCTaBfIEHHbIX  Uener  opraHu3auuin, a
HEeKBaNMMUUNPOBAHHbIA NEepCcoHan 1 xanatHoe OTHOLWEHWe K paboTe ABASITCA NPAMbIMA
yrpo3amn OesiTeNbHOCTU OpraHu3aumm po3HU4HOW Toprosnan. Mbl npeanaraem npoBOauTb
NPOBEPKY Ha MNpeameT peanbHOCTM [OOKYMEeHTOB 06 o6pasoBaHuMu KaHgupata nepeg
NPUHATNEM Ha paboTy, Takxe HeobXOoAMMO BbISCHUTb MPUYMHBLI YBOJSIbHEHWUS C MPOLUSIOro
MecTa paboTbl, TaK Kak COTPYAHMK BMOSIHE MOXET fectabunusnpoBatb paboTy B HOBOW
KOMMaHUK1, 4TO SIBHO SIBNSIETCS Cepbe3Hon yrposon. [anee npepnaraercs npu npueme Ha
paboTty 6yayLiero COTpyAHMKA MNPOBEPSATb HanndMe npuBAEYEHUA K agMUHUCTPATUBHOW,
YrONIOBHOW OTBETCTBEHHOCTM, TAK Kak Npu Hanu4mm cyaebHbIX Oen 0 MeIKUX Kpaxax ¢ mecta
paboTbl BNOMHE peasieH BapuaHT NOBTOPEHUSA TEX XXe HapyLUeHUN, TEM CaMbIM COTPYAHUK
MOXXET co3aaBaTb Npobnembl CBOEMY paboTofaTeNto U Koneram.

OueBngHO, 4YTO OT COTPYOHUKOB OpraHuMsaumn pPO3HWYHOW TOProBAM BO MHOMOM
3aBUCUT KOMMEPYECKUIA yCNexX KOMNaHun 1 ee ctabunbHoe (PyHKUMOHMPOBAHNE Ha PbIHKE,
cnepoBaTeNbHO, BO3HMKAET 60SbLUOE KOMMYECTBO Yrpo3 Ha pasHbiX YPOBHSX. Hanpumep,
rnaBHbIN Byxrantep MOXXeT HECOBPEMEHHO npepocTasutb B PHC oT4ETHOCTL, AeKknapaunn
06 obopoTe ankoronbHou npoaykuun B EFAVC, MOXET npocTo AonyCTuUTb OWNOKY B
OOKYMEHTax, TeEM caMbIM NPEAOCTaBUTb HEBEPHYIO MHOpPMauunio, n3-3a 4ero ®HC moxkeTt
3abnoKMpoBaTh pacyeTHbIN CHET, U B 9TOM Cllydae OpraHu3aums He CMOXXET onnaymsaTtb
nnaTeXxHble NopyYeHNs, YTO MOXXET BbI3BaTb NpepbiBaHME LENOYKM NOCTaBOK NPOAYKLUUN N B
KOHEYHOM CYeTe opraHM3aumns NOHECET YObITKM B BUAE HEAOMONYHYEHHOWN NPpUbbIN, a Takxe
wrpagax. OT paboTbl NpUeMLLMKa NPOAYKLMM OT MOCTaBLUMKOB TakXe 3aBUCUT MHOroe,
TOBapbl MOryT ObITb NOCTABMIEHbI HE B TOM KOMIMYECTBE, B KOTOPOM YKa3aHbl B HaKNagHbIX, a
Tak>XXe TOBap MOXET ObITb 6aHaNbHO NPOCPOYEH, TEM CaMbIM MarasnHbl CHOBa HECYT YObITKMW,
a TakXXe B TaKOM clyyae yxyALwaeTcs penyTtaunsa marasuHa.

Mpepnaraem npoBOAWTbL MPOBEPKM Ha 3HAHWE HOpPMaTUBHO-MpaBoBoi 6a3bl
COTPYAHMKaMM KOMMaHuu. Ha cerogHsAwHWi geHb GONbLUMHCTBO COTPYOHWKOB KPYMHbIX
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TOProBbIX CeTel He 06nagatdT HEOOXOAMMbIMM 3HAHUSIMW O 3aKOHaX, WUMEHHO MO 3TOMN
NPUYMHE NpennaraTca NPOBEPKUN B pasnunyHbix hopmMax ansa rapaHTUpOBaHHOMO BbICOKOrO
YPOBHSI NPaBoOBOro 0b6ecneyeHns d9KOHOMUYECKON 6e30MacHOCTM OpraHmn3aumm, 0CobeHHO
9TO KacaeTCs CTaXXepOoB N PpabOTHNKOB, KOTOPbIE TPYAOYCTPOWUINCL OTHOCUTESIbHO HEAABHO.
O60 BCEX HbIHELWHMX W3MEHEHNSAX B 3aKOHOAATENbCTBE, PEryvMpyroLEM OeATENbHOCTb
OopraHM3aunini PO3HNYHOM TOProB/K, N O TEX UBMEHEHUSIX, KOTOPbLIE eLle He BCTYMNWUu B CUNY,
Heo6Xo4MMO OOHOCUTL OO0 COTPYOAHMKOB Ha COBpaHMsx U ceMmHapax gnsi Toro, 4tobbl B
Oydywem OHM MOrM C JNIErkKOCTblo Ccob6ntofaTb MNpaBOBble HOPMbl, @ TakXe He cTaTb
npaBoHapPyLINTENAMM.

B 3aknoyeHne cTtatbM N0 pe3ynbTataM  aHanu3a  NpaBoOBOW  CTOPOHbI
bYHKLMOHNPOBAHUSA OpraHM3auumn pPo3HNUYHOM TOProBAN U BbISBJIEHMM OCHOBHbIX MNPOBGMEM,
aBTopaMn npegnaralTca cnenywmne pekoMeHgaumm no CoBEpPLUEHCTBOBAHNIO NPaBoOBOro
obecneyeHnss SKOHOMMNYECKON 6e30MacHOCTI OpraHM3aunmn PO3HNYHOM TOProBN:

- Y>XKECTOUUTb MepPbl OTBETCTBEHHOCTM 3a KpaXky TOBAPOB MOKynaTtensMu mno
CT.7.27 KOAIT P® 1 cT.158 YK P® ons MUHMMU3aUnmM MOTMBaLNKN FpaxkgaH CoBepLUATb KPpaxKu
pasHbIX MacLTaboB Mo pPasnnyHbIM NPpUYNHaM;

- BBECTW pasrpaHnyeHne MOoJIHOMOYMIA OpraHoB BfacTW rOCYAapPCTBEHHOIO W
PEernoHasibHOro KOHTPOJISA 3a AeATENbHOCTLIO OpraHn3aumini PO3HNYHON TOProBv, Tak Kak He
Bceraa Ha depepanbHOM YPOBHE Yy4uTbIBaeTCs creuuduka permoHoB, roe paboTatoT
TOProBble CeTu;

- petanus3npoBatb U 6ofiee KOHKPETHO MPONMCbiBaTb BCE OOS3aHHOCTU U
BO3MOXHYIO OTBETCTBEHHOCTb 3a HapyLUeHWe 3aKOHOQaTenbCTBa B [OKYMEHTaXx,
onpeaensoLmx 06sa3aHHOCTM pabOTHUKOB TOProBOI OpraHu3aLum;

- NPOBOOUTL PErynsipHble MPOBEPKM Ha 3HaHWE HOPMAaTUBHO-NpPaBoBOV 6a3bl
COTPYAHUKaMWN, OpraHn3oBbIBaTb MNPOBEOEHNE CEMUHAPOB MO HbIHELWHUM W TPSAayLM
N3MEHEHMSIM B 3aKOHOAATENbCTBE, PErysIMpYIOLLEM OESTENbHOCTL OpraHM3aunii PO3HNYHO
TOProBnn Ons cobMoaeHNs CoTpyaHMKaMn BO BpeMsi paboTbl NPaBoOBbIX HOPM, a TakxXe O/1s
He[onyLLEeHNS HapyLLEHUS faHHbIX HOPM.
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elements. The origin of the term in the works of economists, in particular A. Smith, is given. The classification of economic
systems and the features of each type are reflected. The problems of their sustainable functioning are revealed. The concept of
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PeueHseHT: Beccapabos Bnagucnas Onerosud - Kangupat akoHomuyeckux Hayk. O BMNO
«[AoHHY3T nmenn Muxaunna TyraH-BapaHoBcKoro»

Competition is an integral part of any market. This means that economic entities or
market participants are fighting among themselves for more efficient use of factors of
production. This rivalry arises due to the fact that several firms offering similar products enter
a certain market of goods or services. In other words, there is competition. It should be noted
that this term was widely used in their works by scientists-economists of the XVIII century,
such as A. Smith and D. Ricardo, however, its meaning has been preserved to this day. The
purpose of competition is also to obtain a larger market share by an enterprise or firm, certain
advantages within the existing economic system, and, as a result, an increase in profits.

From the point of view of macroeconomic studies, researchers distinguish such types
of economic systems as: traditional, centrally managed, market and mixed. In the traditional
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market system, the basis is subsistence farming, observance of traditions and customs. In
such a system, it is difficult to introduce innovations and therefore competition is quite weak.
In a centrally managed economic system, the main economic issues are controlled and
solved by the state (for example, it manages the distribution and production of goods). The
market system presupposes the principle of free enterprise; limited state intervention in
economic activity. In this system, competition encourages producers to use limited
resources rationally and increases production efficiency. A mixed economy is based on
private ownership; control over limited resources is exercised by both the market and the
State [4].

To date, the current economic system in the Russian Federation is a mixed one. Such
a conclusion can be made for the following reasons: private property exists on a par with
state property, entrepreneurs have the right to decide for themselves what to produce and
for whom, the state supports the market, but also intervenes in it.

Historiographical analysis of the development and transformation of world economic
systems shows that their sustainable functioning is possible today in the existing conditions.
However, there are some problems that make it difficult, and sometimes do not allow this
process to be fully implemented. Among such problems can be distinguished:

- The problem of modern production is that there are many necessary goods, but,
unfortunately, not all of them are of high quality. The consumer is lost in such a variety and
as a result, there is a production crisis.

- The problem of consumption - buyers may have insufficient income to purchase a
particular product and as a result, there is a crisis of overproduction. It can also occur with
insufficient consumption, if consumer incomes have increased and the product has lost its
value in the market.

- The problem of distribution and exchange process arises due to inefficient
management. In production, important management functions are poorly performed, such
as: organization, planning, management and control [1].

The development and improvement of competition contributes to the solution of these
problems, since the efficiency and sustainable development of production involves the
manufacture of goods at the lowest cost, but at the same time with greater profit for
business. Competition can help an entrepreneur improve his company and find new
solutions.

In order to move on to the essence of the law of competition, we will touch on the
question of the origin of the concept itself. It is believed that this term was introduced into
the English scientist Adam Smith. He viewed the competition from two points of view. On
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the one hand, it is the freedom of economic activity, that is, the freedom to invest capital
where it brings the greatest benefit, but also the freedom to withdraw capital where it brings
the least profit. On the other hand, competition is a lack of “real” (in Smith's terms) demand
or supply of a product on the market. At the same time, the English economist argued that
all this is a temporary phenomenon.

Thus, since the time of A. Smith, the unambiguity of competition has been asserted: it
acts as an “invisible hand” that returns the market to the equilibrium point through the
mechanism of interaction between supply and demand, and also coordinates the activities
of market participants [8].

Currently, the term "competition" (from Lat. concurrere - to collide) means rivalry; the
struggle to achieve greater benefits, advantages. The main signs of competition are:

- the presence of a special category of persons — economic entities that carry out
income-generating activities and are able to influence the conditions of circulation of goods
on the commodity market;

- The independent nature of their actions;

- Rivalry between them in order to obtain the greatest profit [4].

There are three types of competition according to its form:

- Functional - arises due to the fact that any need can be met in various ways. Based
on this, the benefits aimed at meeting the same needs are called functional competitors.

- Specific is the result of the fact that there are goods that serve the same need, but
differ from each other in some essential characteristics.

- Subject — arises because manufacturers create almost identical products that differ
only in quality, and often the same in quality [11].

Along with the designated classification, economists divide competition by its methods
into price and non-price.

Price competition is a form of rivalry between manufacturers, where the tool for
achieving goals is the price, which in this case serves as a way to limit the capabilities of
rivals (the seller seeks to improve the conditions of sale of his goods by setting a lower price
than that of rivals). Price competition is divided into direct price competition and hidden price
competition. Direct price competition implies the fact that firms report a decrease in prices
for manufactured goods and information about this spreads quite quickly. In turn, hidden
price competition means that the product is released to the market with improved consumer
properties, higher quality, but the price increase is relatively small.

Non-price competition is a type of struggle between sellers based on minimizing the
influence of price as a factor of competition and maximizing other factors by giving products
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distinctive properties:

- Special design, including product packaging;

- Operational characteristics;

- Availability;

- Warranty service, etc. [3]

There are so-called illegal methods of non-price competition. These include:

- Poaching of specialists who have any secret production information;

- Production of goods that are practically indistinguishable from the original goods,
but worse in quality [3].

As noted earlier, the markets for goods and services are getting bigger every year.
There are new production technologies, new customer needs, one or another sphere
becomes more in demand, and this leads to the entry of even more participants into the
market. In order to make a big profit and win the fight, the company must have competitive
advantages, in other words, be competitive.

F. Kotler defined competitiveness as the ability of an organization to withstand
competition in comparison with similar objects in a given market. Later, he supplemented
and developed the definition of this concept, considering not only from the standpoint of the
organization, but also specific products. M. Porter concretized the definition of
competitiveness: "... this is the property of a product, service, subject of market relations to
act on a par with similar goods, services or competing subjects of market relations present
there" [7].

The subject under consideration remains relevant today. In all areas of the market, with
a market type of economy, firms have to fight, and therefore analyze and manage
competitiveness, which entails, first of all, a targeted impact on the factors that form certain
advantages. These factors may be patrtially identical, and the other part of them depends on
the conditions in which the company has to compete. The market, the sphere and other
conditions influence the factors of ensuring competitive advantages, and the analysis of the
conditions, the position of the company in the market can help it determine the factors of
competitive advantage and contribute to the fight against the leaders of a particular market.

Speaking about the essence of the issue of competitive advantages, it should be noted
that one of the most popular in this field is the concept developed by M. Porter, an American
economist, professor at Harvard Business School, a specialist in the study of competition,
who developed the theory of competitive advantages. This concept described the forces
that determine competition in the industry. She gave market participants an understanding
of the fact of the impact of environmental factors that require any response or reaction to
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this impact. In turn, the company has the opportunity to realize competitive advantages,
which allows it to achieve results and success in the market.

At the same time, three levels of competitive advantages were proposed. Competitive
advantages of the lowest rank (scale of production, quality of raw materials) cannot allow an
organization to win the competition in full due to their availability to all participants in the
struggle. The advantages of a higher rank allow you to hold high positions in the market for
a long time. These are advantages such as investment attractiveness, reputation of the
company, etc. It is worth noting that there are also advantages gained due to the region
where the company is located (home base). In this way, firms can gain competitive
advantages by operating in those countries that have certain resources or experience
needed in the market. The highest level includes the professionalism of workers, patents,
etc. [2]. It follows from this that the most important thing for the organization is constant
innovation and the qualification of workers.

Thus, it becomes clear that within the framework of the functioning of modern
economic systems, competitive strategy actually plays a key role in achieving the result of
the enterprise. It, in turn, is determined by several points. One of them is the choice of an
industry, since the probability of obtaining a long-term profit varies in different industries.
The second criterion for choosing a strategy is the position that the firm occupies in the
industry. But even these moments are not enough to draw up a strategy. Even in a very
profitable industry, a market entity can make a small profit if he chooses a position
incorrectly, because both the structure and the position of the industry are changeable.
Changes in the position of market leaders can lead to changes in the industry as a whole,
which contributes to the formation of new advantages.

A competitive strategy should be created after analyzing the entire industry and the
processes of its possible changes. In industries, the essence of competition, according to
M. Porter, is expressed by five forces:

The threat of the emergence of new services and goods (substitutes);
The threat of new competitors;

The ability of buyers to bargain;

The ability of suppliers to bargain;

. The struggle between existing competitors in the market [9].

Industries in which the actions of all five forces are developing successfully allow many
market participants to maintain superiority for a long time. In the case where several forces
act unfavorably, only a small number of organizations manage to hold high positions for a
long time.

ok~
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Much depends on the position of the economic entity in the market. A firm can not only
react in response to a change in the structure of the market, but it is capable and must itself
make attempts to change it in its favor [5]. For example, market entities should not only
organize the work of their employees, but also give them the opportunity to introduce
innovations into their activities. After all, only the totality of the organization's activities can
provide the possibility of a competitive advantage. For example, engineers may try to apply
new technologies in production, operators may negotiate with customers, etc.

Through these actions, which means increasing the level of products or the quality of
service, the organization creates value for its customers. After all, one of the main values of
any organization in the market is how much their client is willing to pay for the product or
service offered. A company can be called profitable if this amount exceeds the cost of
creating a product or service. In order to win a competitive struggle or gain a competitive
advantage, the company's product must match what competitors have produced, but be
cheaper to produce (a strategy of lower costs), or offer a product with more value to the
buyer, which means getting more money (a strategy of differentiation) [6].

Firms manage to achieve competitive advantages by applying certain innovations in
their activities that may appear in all types of company activities. Improved and new
technologies, an updated approach to advertising campaigns, etc. they can lead to a change
of the market leader if competitors do not take retaliatory actions.

M. Porter in his writings describes typical innovations that give competitive advantages:

1. Introduction of new technologies. It is this very innovation that often precedes
important innovations. New technologies can enable a firm to gain a competitive advantage
in many areas. New ways of marketing, new production technology, etc. they can help a
market entity win a competitive struggle.

2. The emergence of a new segment of the industry. This is another opportunity to
gain an advantage among competitors. The emergence of a new segment or the regrouping
of an old one not only makes it possible to reach a new group of customers, but also to find
a way to produce new types of products more efficiently.

3. New or changed customer requests. Sometimes consumers' attitudes towards a
particular product may change. Completely new requests may appear. Thanks to this,
market participants can build a new value chain and respond to the desire of buyers and win
the competition.

4. Changes in production components or their cost. Often, in market conditions,
leadership passes from one entity to another due to the instability of prices for production
components: raw materials, labor, etc. An organization that can adapt to these changes will
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be able to achieve a competitive advantage.

5. Changing government regulation. There are certain standards, "rules of the game"
set by the state. When they are changed or supplemented, industry leaders cannot always
respond to these innovations, thereby firms that were able to adapt to the changes gain an
advantage.

6. Cost leadership. When using this innovation, the firm sets the lowest price by
minimizing costs in distribution and production. Low prices provide a large market share.

7. Differentiation. The company differentiates its products from competitors' products
in such aspects that are important to the consumer. For example, reliability, durability,
product quality, etc. [10].

In conclusion, it should be noted that in modern realities, the markets of goods and
services are changing very rapidly. At the same time, new companies appear, and, as a
result, competition between them increases. Absolutely every company is trying to take and
hold leadership positions, which means to win this fight. A well-chosen strategy can help to
win in this confrontation, which, in turn, requires a detailed analysis of the current market
situation. It is necessary to evaluate the chosen industry as a whole, the position that the
firm occupies in it, etc. Based on this, the firm can respond to changes in the market structure
by introducing innovations into its own activities, which just give competitive advantages.
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To date, taxes are one of the most important sources of financing the activities of the
state. That is why the policy in the field of tax legislation is of such great importance. In the
course of the historical and socio-economic development of the state, the forms and
principles of taxation have repeatedly changed, which later made it possible to identify a new
modern area of state regulation — the tax sphere, the most important task of which was the
implementation of the fiscal function of taxes.

The relevance of this topic is due to the fact that tax policy plays an important role in
the development of the country's economy. The successful development of the economy
and the country as a whole depends on how harmoniously it will be developed, whether it
will be able to take into account the interests of the state and taxpayers, how it will be
improved, what measures will be taken to implement it.

Tax policy is a set of economic, financial, legal methods and measures that contribute
to the formation of the taxation system in the country to ensure that the financial needs of
the state are met. This policy is expressed in determining the amount of the tax burden on
citizens and business entities and is enshrined in the Tax Code of the Russian Federation. It
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is designed to provide the state with the financial resources necessary to solve the most
important economic and social problems [7].

The main objectives of the tax policy are:

- Fiscal — acts as the main one and consists in providing the state with financial
resources by timely and full receipt of taxes to the budget.

- Economic - consists in purposeful impact on the economy through taxation,
increase or decrease in taxes to stimulate business, investment or innovation activity,
regulation of supply and demand.

- Social - there is a smoothing of inequality in income levels of various groups of the
population.

- Stimulating — implemented through a number of benefits aimed at the development
of production, investment and innovation activities, the sale of goods abroad, the import of
capital.

- Ecological - essentially consists in environmental protection and rational use of
natural resources through the introduction of environmental taxes and penalties aimed at
preserving natural capital and restoring natural resources.

- Control — is used by the state to control the financial and economic activities of
business entities and individuals, the effectiveness of the tax mechanism is assessed.

- International — the introduction of taxes in accordance with the requirements of
international standards to strengthen economic ties with other states [7].

Over the past few years, tax legislation has undergone significant changes, which
indicates the development and mobility of the tax sphere in the Russian Federation. For
consideration, let's take the period starting from 2018. At that time, the tax system was
aimed at ensuring the fulfilment of social obligations and the formation of a resource to
achieve national development goals. Another key task was to ensure the stability and
predictability of tax conditions.

The tax legislation of the Russian Federation, according to Article 1 of the Tax Code of
the Russian Federation (Tax Code of the Russian Federation), consists of this Code and
federal laws adopted in accordance with it. The Code establishes a system of taxes, fees
and insurance premiums, principles of taxation for legal entities and individuals in the
Russian Federation. Tax legislation has the right to develop various methods of establishing,
principles and methods of collecting established taxes from tax subjects [6].

As mentioned earlier, the tax system is aimed at individuals and legal entities.
Individuals include all citizens of the Russian Federation who have reached the age of legal
capacity. According to Article 57 of the Constitution of the Russian Federation, every citizen
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has an obligation to pay taxes and fees established by law, which are a prerequisite for the
existence of the country and serve as the financial basis for its activities.

General taxes for the entire population include: personal income tax (personal income
tax), property tax of individuals, land tax (if citizens own land, as well as if they own it on the
right of permanent use or on the right of lifelong inherited ownership), transport tax. Also,
mandatory payments include state duty and excise taxes. The state fee is paid in some cases
when a citizen (or an organization) is required to obtain any legal action from authorized
special bodies. Excise taxes, in turn, are paid by a citizen when transporting certain goods
across the customs border of his state.

For legal entities (organizations), as a general rule, the following taxes are allocated: on
profit, on value added (VAT) and on property. Legal entities registered on the territory of the
Russian Federation are obliged to pay a percentage of the profit regardless of the place of
its receipt — on the territory of the Russian Federation or abroad (expenses incurred, such as
salaries to employees, etc., are not taken into account). VAT is imposed on all organizations
at any stage of production of goods and its sale. The third type of tax is imposed on all
property owned by the company (with the exception of money in the settlement account and
property legally exempt from taxation).

Due to the extensive changes in the tax sphere, let's take a closer look at each tax and
its changes for the period indicated.

The personal income tax rate for most citizens of the Russian Federation (in particular,
residents of the Russian Federation) has been stable for several years. Tax is levied on:
income from employment (salary, vacation pay, etc.), income of sole proprietors from
entrepreneurial activity, income from the sale of property (real estate, vehicles, etc.),
dividends. According to the head of the Ministry of Finance Anton Siluanov, the personal
income tax rate of 13% is competitive at the moment and has been so for about 20 years.
However, V.V. Putin announced in June 2020 the possibility of raising the rate to 15% for
citizens whose annual income exceeds 5 million rubles. The indicated increased percentage
is charged from the excess amount. At the same time, this innovation affects only a small
part of the population (approximately 0.9%) [5].

Tax rates on the property of individuals depend on the procedure used in the subject
of the Russian Federation for determining the tax base: based on the cadastral value, or
based on the inventory value of taxable immovable property. Since 2015, this tax is
calculated on the basis of the cadastral price of the object (the more expensive the housing,
the higher the percentage). Since 2017, the following have been taken into account: the
inventory value of the object; the rates set for the cadastral price and inventory value; the
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deflator coefficient (increased from 0.69 to 0.81 in 3 years); various benefits. Since 2020, the
tax on the property of individuals, based on the inventory value, is not calculated. Thus, the
tax rate on the property of individuals fluctuates annually, based on the orders of municipal
authorities [5].

Tax rates for calculating land tax are established by regulatory legal acts of
representative bodies of municipalities and may not exceed 0.3% and 1.5%. Similarly with
the tax on the property of individuals, the amount of payment is made with the calculation of
the annual orders of municipal authorities [2].

The transport tax has undergone a number of changes. Since 2019, the use of
increasing coefficients of 1.3 and 1.5 (valid until 2018 inclusive) for taxpayers for vehicles has
been abolished when calculating the transport tax on expensive passenger cars. For cars
with an average cost of 3 to 5 million rubles, from the year of manufacture of which no more
than three years have passed, only an increasing coefficient of 1.1 was applied when
calculating the tax. In 2020, the President of the Russian Federation signed a law amending
tax legislation, which was supposed to provide support to organizations and entrepreneurs
affected by the spread of coronavirus infection. Based on the amendments, in the period
from April 1 to June 30, sole proprietors were exempt from paying this tax in respect of
vehicles used (intended for use) in entrepreneurial activities.

The main change in the state duty is the possibility of its return, if the authorized agency
has not considered the application, namely: returned the application and / or documents that
officials did not consider. This innovation appeared on January 1, 2020. Previously, it was
impossible to return the fee on this basis.

A significant innovation for legal entities in the income tax was the introduction of an
investment tax deduction in 2018, which helped to stimulate organizations and sole
proprietors to upgrade fixed assets. As a general rule, the total income tax rate in Russia is
20 percent (from 2017 to 2024). In 2020, the possibility of applying a zero income tax rate
for medical, educational organizations and social service companies, as well as for theaters,
museums and libraries, was realized.

The interest rate for calculating VAT was changed from 18% to 20% only in 2019, which
brought some problems for recalculation of interest in the framework of transactions
concluded before the innovation.

Since 2018, the decision on exemption from payment of tax on movable property of
organizations began to be taken not by federal, but by regional authorities. The subjects of
the Russian Federation led the publication of laws, including the introduction of federal
benefits. If there is no regional law, the tax rates for such property could not exceed 1.1%.
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Since 2019, movable property was excluded from taxation, taxes had to be paid only for
immovable property. By 2020, the tax rate is determined by the subject of the Russian
Federation and should not exceed 2.2%.

Based on all of the above, it can be argued that over the past 5 years, the fundamental
condition for taking measures to adjust the tax system has been the principle of fiscal
neutrality — keeping a stable tax burden for bona fide taxpayers from increasing it. The
improvement was the creation of comfortable conditions for the voluntary and timely
payment of taxes and other payments.

If in the second quarter of 2020, due to the crisis, tax breaks were taken in the form of
delays and reduced tax payments for small businesses, now the tax policy measures for
2021 are mainly aimed at increasing the tax burden. As a result, measures to increase the
personal income tax were supplemented by an increase in excise taxes on tobacco
products, an increase in the mineral extraction tax (mineral extraction tax) for extractive
industries, as well as a revision of the taxation of controlled foreign companies. All this in
2021 took place against the background of previously planned measures — the indexation
of excise taxes on gasoline, alcoholic beverages, cars, raising the threshold levels of wages
for calculating insurance premiums, the abolition of the Unified Tax on Imputed Income, the
completion of the "coronavirus" tax deferrals and the gradual reduction of tax benefits [1].

Candidate of Economic Sciences V.Yu. Kononova, an analyst at the Institute for
Integrated Strategic Studies, believes that, despite the fact that the state is striving for "tax
stability," new changes envisaging an increase in the tax burden from 2021 contradict these
goals. Although these measures to increase the tax burden have already taken place in 2018-
2019, for example, an increase in VAT to 20%, indexation of excise taxes, etc., they still did
not occur with the same frequency as it is happening now [1].

Along with this, the growth of the tax burden and the unpredictability of tax policy may
negatively affect investment activity, reducing the interest of foreign investors in the Russian
economy.

A recent example with an increase in the mineral extraction tax has demonstrated that
the existing mechanisms of special investment contracts SPIC (a form of agreement between
the state and investors, the purpose of which is to stimulate the localization of production in
Russia) and agreements on the protection and promotion of investments of NWPC (North-
Western Industrial Company), which should provide investors with protection from adverse
changes in legislation, actually provide it is only within limited limits. It was assumed that if
changes are made and worsen the conditions for investors, the state undertakes to
compensate the investor for the costs incurred. When this did not happen, as a result of
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which a negative reaction of business followed, a separate rule was introduced, excluding
an increase in the MET burden for projects implemented within the framework of the NWPC
[3].

Excessive tax burden can also affect the activities of many commercial organizations
and individual entrepreneurs. If economic entities give a large share of income to the state,
they will not have funds for development, therefore, it is necessary to maintain a balance
between encumbrance and the possibility of the existence of commercial organizations
when setting tax rates and tax payment rules.

One example is an attempt to increase insurance premiums for sole proprietors in 2014.
After that, many sole proprietors formally closed, but at the same time continued their
activities unofficially. As a result, the planned increase in budget revenues failed [4].

At the same time, it should be noted that for the qualitative development of the tax
system, the state has developed and approved rules for the formation of a list of tax
expenditures at the federal level. They were created in order to form a comprehensive system
of control, accounting and evaluation of the effectiveness of tax benefits. These rules are
considered in the Decree of the Government of the Russian Federation No. 439 dated April
12, 2019 "On Approval of the Rules for the Formation of the List of Tax Expenditures of the
Russian Federation and Assessment of Tax Expenditures of the Russian Federation" (letter
of the Ministry of Finance of the Russian Federation dated September 24, 2019 Ne 15-07-
06/73914).

Particular attention is paid to increasing the collection of payroll taxes (personal income
tax, insurance premiums), and creating a unified information environment for tax authorities
— digitalization of tax administration. The development of a new form of tax control — tax
monitoring, will allow large companies to organize expanded information interaction with the
tax authority and provide access to data in real time. Tax monitoring will allow you to quickly
coordinate approaches to taxation, provide advice on completed and planned transactions
by submitting the opinion of the tax authority, tax audits, submission of updated tax returns,
explanations and required documents [5].

The draft law developed by the State Duma of the Russian Federation provides
additional guarantees for the stability of the tax system and the entry of tax legislation
introducing an increase in rates and/or the abolition of reduced rates on income tax, property
tax, land tax, transport tax, not earlier than three years after the date of their official
publication and not earlier than the first day of the next tax period.

At the same time, taking into account the difficult socio-economic situation caused by
the consequences of the global pandemic, external sanctions pressure, the Ministry of
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Finance of the Russian Federation has adopted some planned changes in the budget, tax
and customs tariff policy in 2020-2022, among which is the norm fixing the requirement for
the entry of changes in tax legislation no earlier than a year from the date publications;
phased inclusion of quasi-tax payments (tourist, recycling fees); joining a number of regions
of the country to the experiment on the application of the NAP ("Professional Income Tax");
improving the procedure for collecting insurance premiums and personal income tax; taking
measures to increase the competitiveness of domestic goods, increase employment and
labor productivity of workers, and much more [9].

From the perspective of tax policy reform, it is envisaged:

- firstly, the annual increase in the established MET rate for the extraction of natural
gas fuel;

- secondly, a gradual reduction in the rate of export customs duty on oil with
simultaneous compensation of the lost income due to an increase in the mineral extraction
tax rate on oil;

- thirdly, the implementation of the indexation of excise rates of alcohol and tobacco
products and a gradual increase in excise taxes on these products, as well as on all classes
of motor gasoline and diesel fuel is planned [8].

Three main directions have been identified for the implementation of tax policy in the
Russian Federation:

1) a pronounced fiscal policy that squeezes the maximum out of economic entities;

2) the establishment of a moderate amount of taxes, which will create favorable
conditions for the development of entrepreneurship in the country, which eventually
contributes to the growth of tax revenues;

3) strong centralization of all the country's finances by setting high taxes, but at the
same time a high level of social security of citizens is also provided [5].

For the successful implementation of tax policy and the development of the country's
economy, taking into account the existing problems and the measures already being
implemented to eliminate them, a number of economists put forward the following proposals
for further improvement of tax policy:

1) Easing the overall tax burden. The reduction of the tax burden without prejudice to
the receipt of budget revenues can be obtained by canceling a number of benefits that
negatively affect the prospects for the development of the country's tax system.

2) Simplification of the tax system. Consolidation of an exhaustive list of taxes and
fees while reducing their total number and combining as much as possible the already
functioning calculation regimes and the procedure for paying various taxes and fees.
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3) Improving the quality of work of tax authorities. It is necessary to carefully monitor
the quality of the work of tax authorities, as well as the competence of their employees.

4) Carrying out work to reduce the debt on taxes and fees. Tax evasion has become
a serious problem in Russia, and various schemes to circumvent tax legislation have become
widespread. Regulatory authorities need to more effectively identify the objects of tax audits
and improve the documentary checks carried out.

5) Increase in the level of taxation of dividends from equity participation of
shareholders in the capitals of large companies.

6) Simplification of the calculation mechanism for value added tax for Russian
organizations that do not have benefits for this tax. It is advisable when calculating value
added tax, instead of selling products, to take as the tax base the value added included in
it, which consists of the payroll, depreciation, profit and taxes, and which can be determined
without much difficulty according to accounting data.

7) There is a need to reduce the tax burden on enterprises producing consumer
goods, as well as innovative enterprises that are currently uncompetitive in the domestic
market of the country [8].

The priorities of the tax policy of the Russian Federation remain the same - the need to
create a stable tax system that ensures fiscal sustainability, both in the medium and long
term. Of course, the changes are aimed at creating favorable conditions for all participants
in market relations. Tax policy should be stable, which is one of its main principles. At the
same time, it is very clear that for its successful implementation and improvement of the
economy, it is necessary to develop and improve according to the current situation in the
country and around the world. As a result, we can say that in the tax system of Russia there
are both inhibiting and effective elements of the development and effective operation of this
system. It is worth noting that according to a number of indicators, the modern Russian tax
system is becoming more socially oriented and sparing in relation to taxpayers.
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MaBpunos Cepren BnagnneHosuy,

[OKTOp hn3nKo-MaTeMaTUHECKUX HayK, MaBHbIN Hay4HbI

coTpynHuk nabopatopun 102, HcTuTyT bmsnkm 3emam nm. O.10. Limngra PAH

XaputoHoB AHgpen JleoHnpoBumy,

KaHanoaT pu3anko-MaTeMaTUHECKUX HayK, BEOYLLNIA HAYYHbIIA

COTPYAHMK Nnaboparopun rnaBHOro MarHATHOro nons 3emnu, VIHCTUTYT 3eMHOro MarHeTu3ma,
noHocgepsbl 1 pacnpocTpaHeHusa paguososH uMm.H.B. MNMywkosa PAH

Annomayua. Ha ocnoBe noayuennoeo aBmopamu paHee AHAAUMUHECKO20 peuleHUA YpaBHeHUus nepeHoca
OuccunamubBroeo menia 6 MAHMUIHOM KAUHE HAO 104020 CYOOyUUpYloweid nAumon BbinoiHeHa OyeHKA AHOMAALHOZ0
men060e0 nomoxa, BuiHocuMoeo K OHeBHOT noBepXHOCIU U3 MAHMUTHO020 KAUHA 6 mblay 30H cyO0yKkyuu. B npeonosoxenuu
nocmosHcméa agppexmubron Basxocmu Mamepuasa MAHMuy U KOHOYKmMubBHoeo mexanusma Buinoca Ouccunamubroeo
menaa Bvibaena 3aBucuMocms BeautuHbl AHOMAALHO20 enA06020 nomoka om yeaa u ckopocmu cyooyxkyuu. Ha npumepe
30H cybOykyuu, 04 KOMOPBIX COBpeMeHHBIMU 2e00e3udecKUMU Memooamu onpedeieHa ckopocmv cyOOyKyuu u us
ceficMuyeckux OAHHbLX usbecmen yeoa cyooykyuu, yemanobaena cnpabedsubocms noAy4eHHON 3a6UCUMOCTNY AHOMAALHO20
menio06oeo nomoxa om yeaa u cxkopocmu cyooykyuu. B mex sonax, nanpumep, y IOxnoeo Bepeea Kpvima, ede ckopocmsb
cyboy kYU He onpedesanacs no OaHHbIM HADAI00eHUT, NoAYHeHbl HOBble OyeHKU IMOll ckopocmu, paBHoil 6 cayuade cyooyKyuu
YepHomopckotl Muxpo-naumst 3 Mm 6 200.

KatoueBoie caoBa: ouccunamubuviii Haepe6 6 MaHMUUHOM KAUHe, MOAEKYAAPHAS — MenAonpoBooHocms 6
MAHMUTIHOM KAUHE, Y204 1 CKOpOCHb CYOOYKY UL, AHOMAAUY 1Men106020 NomoKa.

Abstract. Based on the previously obtained authors” analytical solutions of the equation of dissipative heat transfer
in the mantle wedge above the flatly subducting plate the estimation is made of anomalous heat flow from the mantle wedge
to the Earth’s surface in the rare of subduction zone. On the assumption of the constant-viscosity fluid and conductive
dissipation heat transport in the mantle wedge the anomalous heat flux dependence on the angle and velocity of subduction
is revealed. In the cases the velocity of subduction is established by the modern geodetic means and the angle of subduction is
known from seismological data the anomalous heat flux estimations obtained here are proved to be valid. In the zones, where
the velocity of subduction was not thus far determined from geodetic observations, e.g. along the Crimea Southern Shore, the
new estimations of this velocity are found, which for the Black Sea micro plate subduction velocity amounts to ~ 3 mm par
year.

Keywords: dissipative heating in the mantle wedge, conductive heat transfer, angle and velocity of subduction, heat
flux anomalies.
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PeueHseHT: Carntos Pamnnb ®apratoBnd, KaHONOAT TEXHUYECKNX HAYK, OOLIEHT,
3aMecTuTeNb gupeKTopa no Hay4Hon pabote B OO0 «Hay4yHo-nccnegoBaTenbCKuin U MPOEKTHbIN
WHCTUTYT 3KOJIOrMYeCcKnx npobnem», r. OpeHbypr

BeepeHue

B Tbiny MHOrMx 30H cyb6ayKuuu no3agu nepenoBOM Oyrn U BYNKAHUYECKOW LEMMW,
hopmMmupyoLmxca napannensHo rnybokosogHoOMy Xenoby, 06blMHO HabnwpaoTcs 2D 30HbI
NOBbLILLIEHHOrO TEMJSIOBOro NOTOKA, TakXXe napannefibHble rnyboKoBoAHbIM xenobam [16; 15].
B oTux 30Hax pacnonaratloTCs WM LEHTPbl OKPaWHHOro pasgsuraHus nutocdepbl (1
OKpauHHble 6accelrHbl), Uam opMUpYyOTCs rpabeHsbl, T.€. 30HbI pacTsXXeHUs nuTocdeps [12].

Mockonbky cybaoyumpyrowme 610KN 3KPaHUPYHOT TEMIOBOM MOTOK M3 HKENexallen
MaHTUM, MOXXHO MPEANONOXUTb, YTO aHOManun TENI0BOro NOToKa B Tbily 30H Ccy6ayKuuu
(hopMMPYyIOTCA B MAGHTUAHOM KJ/IMHE 3a CYET OUCCUMNATUBHOMO TEMOBLIAENIEHNA B BS3SKOM
Te4YeHuUn, BbI3bIBAEMOM B acTeHocdepe nogapuralowencs nnuton. [duccunatusHbIn
MeXaHu3M reHepaumm Tenna 6onee ahPeKTUBEH HA MEHBLUNX PACCTOSAHUAX OT XKenoba, rae
BCTPEYHblE ABMXKEHUA BeLlecTBa acTeHocdepbl Hag NOAABUratoLLENCA NAUTON COAMXKEHDI
TECHEE N NO3TOMY CKOPOCTU Aeopmauum Bbilwe, YeM Ha BObLUMX PACCTOSAHUAX OT »XKenoba,
roe ouccunaTtuBHbBI MEXaHu3M TennoreHepaumn cnabee. OgHakKO KOHBEKTMBHbIA BbIHOC
anccunaTtmeHOro Tenna 6onee appekTmBeH Ha BONbLUMX PACCTOSAHMAX OT XXenoba, Tak Kak
KOHBEKLMS fierde Bo3by>xgaetca B 605ee MOLLHOM Ciloe, B KOTOPOM JIoKasibHOe Yncio Panes,
nponopunMoHansHoe  Kyby  TOMNWMWHbI  CNOSA,  OKa3blBAETCA  CBEPXKPUTUHECKUM.
CnepoBaTenbHO, MOXXHO OXUAATb, YTO KOHOYKTMBHLIN 2D BbIHOC Tenna 6ygeT MakcumareH
Ha HEKOTOPOM OMpefesieHHOM PacCTOSHUM OT >Kenoba, rae N BO3MOXXHO (hopMMpoBaHue
LEeHTpa OKpPaMHHOro pasfsuraHns W/wam pacTsKeHus NUTOCcKepbl, XapakTepudyemoro
Makcumymom 2D aHomanum Tennosoro noTtoka. B HacToswen paboTe pacCMOTPEHbI
NosyYEHHbIE paHee aBTopamu aHanuTuyeckmne peLeHus, onvcblBatoLme
TEPMOMEXaHMYECKOE COCTOSIHNE cpefpl B NPUOAVKEHUN OAHOPOLHON BA3KOM >XXUOKOCTU B
MaHTUIHOM K/IMHE Hag nosoro cybayuumpyrowen nanToOM U Ha OCHOBE 3TUX PELLUEHWUN
NOJTy4eHbl OLEHKM aHOMaJIbHOro TEMNJSI0BOro NOTOKa, BbIHOCUMOIrO KOHOYKTUBHbLIM TEYEHUEM,
BOCXOOALWNM N3 MaHTUMHOIO K/MHa K MOAOLWBE HacTunawwen nutocdepbl U panee K
OHEBHOM NOBEPXHOCTM.
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OnucaHue aHanMTU4eCcKomn Moaenu

lMpocTtaa TepMoOMexaHM4yeckass MOLesflb MaHTUAHOrO KinHa Mexay MnoaoLBoun
nmtocdepbl Y KOHTUHEHTANbHOM OKpauHbl 1 Ccybaoyumpyowen naMTon, NoaoaBuUratoLLEncs
nog, KOHTUHEHTaNbHYKO MAUTY NOA YrfioM 3 CO CKOPOCTbO I, MOXET ObITb MOCTPOEHa Kak
MOAENb BA3KOrO TeYeHUsi B MaHTUAHOM knnHe AOB (puc. 1), BbIHY>XOEHHOIO ABV>XEHUEM
nonynnockoctn OB, MOAeNVpYoLLEN BEPXHIOK rpaHnLy cybayumpyowen nanThbl.

Puc. 1. CxemaTtuyeckoe nonepevHoe ceveHne obnactu cyooyKunm, NPONCXoasLLel Nog yriomM B CO CKOPOCTbHO
V. lInHnsmmn Toka nokasaHo OBUXKEHNE BELEeCTBa B MaHTUMHOM KnnHe AOB, Bbi3BaHHOE OBUXXEHNEM
cybayumpytowien nnutbl OB.

MaTepvan MaHTUNHOIro KNNHa CYUTAETCHA OOHOPOLAHOWN HEC)KVUMAEMOW >XXNOKOCTbIO C
NOCTOSIHHLIM KO3 (PUUMEHTOM BA3KOCTU 1. B npubnmxeHnn ogHOPOAHON cpenpbl ABVKEHME
BELLeCTBA B MaHTUMHOM KJIMHEe onpepensietca gopmynamm B [14], cornacHO KOTOpPbIM
KOMMOHEHTbI ckopocTn U (ropudoHTansHon) n W (BepTukanbHON) paBHbl (P — QYHKUMS TOKa):

U = Vi = - (dyidz) = - Darctg (x/z) + [(Cet+D:)/(*+2%)] = x - B,
W= V: = (dwdx) = - Carctg (x/z) + [(Cet+D:)/(2+21)] =z + A4,

(1)
rAe Npu yCrnoBusiXx HEBO3MOXXHOCTM NMPOCKasb3biBaHUs Ha noBepxHocTsax OAn OB:
(4,B,C.D) =V ={[(#2) =B =sinf] | [B* —sin 2],
{[(=2) - B] »sinfl] ~[(=2) =f —cosfl} / [5* —sin?f],
—[8 =sinf) / [B* —sin 2],
—[8 #cosB-sinf) /[ [B* —sin 2 B8]} (2)

YpaBHeHVe, onpegensawlowee  cTauuMoHapHoe — pacnpepgeneHne  abConoTHOWN
Temnepatypbl 7 B MaHTUIAHOM KNNHE Npu 6ecKoHeYHOM 4ucne MNpaHAaTns B NpubnmKeHnum
ByccuHecka nmeet Bug, (Vx, 12— KOMNOHEHTbI CKOPOCTW BOOMb OCEN X N ZHa puc. 1):
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VixdexT + Verd:#T = g =AT + {[1/(p *cp)] = [wm/ (2=m)]}, (3)

roe i — TEH30p BASKUX Hanpsi>XeHui, — KOO(PPULUMEHT BA3KOCTU, CUMBOJIbI O C
NHOEKCOM N MHAEKCbI 0603Ha4YaeT YaCTHbIE MPOU3BOAHbIE MO KOOPAMHATaM, p — NIOTHOCTb,
Co — YyOenbHas TennoeMKOCTb Mpu MOCTOAHHOM [aBneHuu, - KO3(humymeHT
TemnepaTtyponpoBogHocTn, A - onepatop Jlannaca B koopguHatax (x, 2. B (3) He
YYUTbIBAETCA HArpeB 3a CHET PaanOaKTMBHbIX UCTOYHUMKOB B KOpPE W npeanonaraeTcs, 4To
TENNO reHepupyeTca TONMbKO Bnarogaps BASKOMY TPEHUIO B MaHTUMHOM KivHe. Tennosom
NOTOK pPagVUOreHHOro MPOUCXOXKAEHUA MOXET ObiTb gobaBneH oTaenbHo. [locnegHee
cnaraemoe B npason YacTtu (3) onucbiBaeT MOLWHOCTb ANCCMNATUBHOIO TEMOBbIAENEHNS B
eouHuue obbema. C yyetom (1), (2) ypaBHeHume (3) npuobpeTaeT Bua;

{D = {[(x=2)/(x2+z]) [+arcte(z/) }-C <[22/ o421} *(de x TH-{C = {[(x %2)/ (c2+22)]-
arctg(z) D *[zH (x3+21)]} #(de = T) 4)

YpasHeHue (4) pewaetca npn 0 < x< o, 0 < z< x x g f C rpaHN4YHbIMN YCNOBUAMU NS
Temnepatypbl 7=Tmnpnz=0,z=xxtg ,roe Tm—Temneparypa cybconugyca. [(paHnyHble
ycnosua 7 = Tm BOANM ot rnyboKoBOAHOMO xenoba (T.e. Ha CToOpoHe AB npu x>« Ha puc. 1)
TakXe CrnpasBeanvBbl, MOCKOSbKY TEMIOBas 3JHEpPrusd, COOTBETCTBYKOLAA TemMneparype,
OT/IMYHOM OT 7m, Ha CTOpoOHe AB, [OCTaTO4HO YypaneHHon OT >xenoba, nepefaeTcs K
nMToCcdEPHbIM NANTaM, Tak Kak ANCCMNaTBHOE TENNOBbLIAENEHNE NPU x> oo cnagaeT [o HyNs.
CnepyeT NOAYEPKHYTb, YTO BCE NEPEMEHHBIE B YPaBHEHUAX HACTOSALLEN paboTbl pasMepHbl,
KPpOMe 0roBopeHHbIX 0c060. KoHcTaHTbl An BB hopmyne (2) BoipaxxatoTcs Yepe3 Cu D4epesd
rPaHNYHbIE YCNOBUSA HEBO3MOXXHOCTY MPOCKaNb3bIBAHUA HA MOBEPXHOCTAX MIINT.

MocnegHee cnaraemoe B npaBon YacTtu (4) nponopumnoHasbHO 06bEMHON MOLLHOCTW
ANCCUNaTMBHOIO TENNOBbIAENEHUS, N C KOHCTaHTamn Cu D (2) npu f < /4 MakcumManbHO Ha
HWKHeN rpaHnue OB MaHTUAHOMO KnvHa. B cuny atoro temnepartypa B MaHTUAHOM KiUHE
pocTuraet Makcumyma 7= Tmax(X) B6M3K cybayLmMpyoLen NAnTbl Ha paccTosHun 6(X) Haa ee
noBepxHocTblo. B [8] nonyyeHa 6e3pa3mepHas OLeHKa KBagpara 3TOro pacCTosiHus oS
nonoro cyéayumpyrowen nantel npu B < /5 (T.e. B < 369):

G =2 == [DHAC 2P {[DAD-C=1) *cos Bl {tH2/0-x/ ) *[CHD *t/2) =
arctg (1/2) - (C>t/2)]}}. (5)

BenuunHa & namepsaetcsa no ocn ¢ = (ZX), npudem Temnepartypa, MakcumasbHas B
BEPTUKASIbBHOM CEYEHNN MAHTUMHOIO K/IMHA, COCTaBNAET:
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Tnz(X) =T + [(2%17) / 5] = F2=(D-C=t)?=cost B . (6)

roe t=1tgp, k=3.2 BT*Mm' K™ — KoathhuumeHT TennonpoBogHocT maHTum [9, c. 123].
CpaBHEHME C YNCNIEHHBIM PELLUEHNEM YpaBHEHMS (4) NOKa3bIBAET, YTO TOYHOCTb OLEHOK (5) 1
(6) npu x > 100 km He xyxe 10%. CornacHo (5) kBagpat 6e3pasMepPHON TONWMHbI &
TEPMMYECKOro norpaHnyHoro cnos npu S = 302, 252 n 152 cocTtaBnserT:

8%(x, p=m/6)=1/[7.27 + 0.0117 x x{(km) x Umm/rop)],
5%(x, B =252 =1/[19.30 + 0.0189 x x(km) x Umm/rop)],
&(x, p=m/12) =1/[117.18 + 0.0348 x x(k™m) x Umm/rop)] (7)

roe y = 0.5 mm2:c™' [9, c. 170]. MpuBeaeHHble B (7) yribl Cy6ayKuuM COOTBETCTBYHOT
nooaBuraHnio AMypckom MUKpPO-nanTbl nog OXoTcKyro [4-7], AopnaTn4eckon MMKPO-nanTbl
nog EBpasunartckyto [2] n HepHoMopcKoin MUKPO-nanTbl Nog CKUACKYIO [3; 7] COOTBETCTBEHHO.

CornacHo (6) nepenapg Temnepatypbl A7 = Tmax(X) — 7m B BEPTUKASIBHOM CEYEHUU
MaHTUAHOro KNNHa, x x 2x[DACx]?xcos® nponopLvoHaneH
KO3 ULUMNEHTY BA3KOCTM, U JNloKanbHoe 4Yucno Panes Ra = axpxgx(xx)3xAT / (nxx) B
NPUGAMXXEHUN OOHOPOLHOM CPeapl HE 3aBUCUT OT BA3KOCTU. C y4eToMm (7) nony4aem:

Ra =2x=ax=pxg=(x=t) =& =(D— Cx1)* =cos®p/(k=y), (8)

rae g — YCKOPEHWe Cuilbl TSXKECTU, a — KO PULMEHT TennoBoro pacwmpeHus, Am/6)
=7.27, G(/6) = 0.0117 n Tak ganee cornacHo (7). OTctoga nony4aem:

Ra=4x1077 = x(D-C=1)? *cosP = (x(x1))* *(Mamw/rom))? / [FBHG(P) =x(xn) =V
(av/Tom)], (9)

roe D= (D/ V), C = O/ V- 6espasmepHble PyHKUMN 3, onpenensiemble n3 (2) oeneHnem
Ha ckopocTb cybaykuun V. CooTHolueHue (9) nonyyaetcs u3 (8) npu p = 3.3x10% kr M=, ¢ =
1.2x103 Ik kK1, k=3.2BT'M K™, @ =3x10° K™, y = 0.5 mm?+c' [9, c. 123].

CornacHo (6) guccunaTuBHbIA TEMIOBOW NOTOK U3 MAHTUNHOIO KNnHa qc = (kxA 7)/(xx1)
1N BEPTUKASIbHbIN Nepenag Temnepatypbl A 7 nponopumoHasibHbl KOSMMULMEHTY BA3KOCTU 1) U
COCTaBNSAoT:
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Ge(MBT *M)=2 %1071 %1)(Ta + ¢) %6% %(D—C =1)? =cos®B) = Fanwrom)? <1 = (x(xa))
(10)
AT(K) = 6 %102 =n(T1a* c) #6* =(D — C=t)* *cos®P) = VMMm/rom)’, (11)

npuyeM 3TU BENMYMHbI 3aBUCAT OT TErJIoNPOBOAHOCTU MaHTUM TOJSIbKO 4epes
3aBmucuMocTb (5).

Peaynbtatbhl 1 06Cy>XaeHne

CornacHo npuBegeHHbIM hopMynam, MOAESbHbIN TEMAOBOW NOTOK e Npu B = 309, /=
10 mmrog™’, x = 250 kM, n = 2x10% Ma*c 1 NpoYMx napameTpax, yKasaHHbIX BbliLLe,
coctaBnseT gc = 60 MBTM™2 4YTO COOTBETCTBYET PaCMONIOXKEHNIO 30Hbl aHOMasbHOro
TENSIOBOrO MNOTOKA WM BENWYMHE ero MaHTUMHOW cocTasnsowen B OxoTckoMm mope [4] K
BOCTOKY OT 0-Ba CaxanuH [5]. B atoi obnactn npoucxogut cybaykumss AMypCKOM MUKPO-
nanTbl nog OxoTckyto [4]. JlokaneHoe 4ncno Panes B gaHHOW NPOCTON MOAENW OKa3blBaeTCA
HWKE KPUTUYECKOro, T.e. KOHBEKUMS He passBuBaeTca. [Ona cnyyas cybaykumm
Anpuiatnyeckol MMKpo-nnnTel nog EBpo-Asnatckyto [2], B = 252, V=10 mm rog™', x = 250
KM, n = 2:102% Na-c, HaxoauM gc = 71 MBT*M™, 4TO COOTBETCTBYET YCNOBUSIM B Tbily 30HbI
cybmoykumm AOpuatuyeckom MUKPO-nAnTbl B 06nactu  HeTera3soHOCHOW MNPOBUHLMN
MaHHOHUS 1 30HbI pacTskeHust Bapaap. HakoHeu, npu = 152, V=3 MM rog™", x = 250 Kkm,
n = 2:10% Ma*c 1 NpoynX BbllLEyKa3aHHbIX napamMeTpax HaxoauM gec = 20 MBT:M™, 4TO,
cornacHo [10], cooTBeTCTBYET yCnoBusiM B Tbily ropHoro Kpeima, roe Habnogaetcs 2D 30Ha
aHOMaJsIbHOro TEMJSI0OBOrO MOTOKA, BbITAHYTas napannenbHo toxkHoMy 6epery Kpbima [11]. B
nocnegHemMm cnyyae nepenag TemnepaTypbl B BEPTUKANIbHOM CEYEeHUM MaHTUAHOMO KiMHa
paseH ~ 380 K. Cnenyet OTMETUTb, YTO B HEHLIOTOHOBCKOW MOLENN MaHTUNHOIMO KnvHa B
30Hax cybaykuumn AgpuaTtuyeckon [2], HYepHomopckon [3; 17; 20; 21], Amypckon [4; 5; 19],
Ypanbckoi [6], Ckudckon [7], ceBepo-BOCTOYHbIN 610K BocTtouHo-Cubupckon [18] mukpo-
NANT NPOUCXOOUT KOHBEKLMS B MAaHTUAHOM KIIMHE, 1 30Hbl aHOMasibHOro TEMJI0OBOrO NoToKa
oKasblBalTCA 6onee NIOKaNNM30BaHHbIMWU, a CPeaHUi KOIMMUUMNEHT BA3KOCTU HUXKE, YeMm
nony4yaeTca B HacTosLwen paboTe [2-7]. OueHka CKOpoCTu cybayKumm HYepHOMOPCKOM MUKPO-
nnuTbl noa KpbiMCKKiA nonyocTpos, V=3 MM roa~, npnbnusnTensHo B TpY pasa NpeBbillaeT
NOSTy4YEHHYIO OLEHKY B paboTe [13].
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3aksyeHne

B cnyyae nonoron cybaoykumm NpennoXXeHHas npocTtas (KOHAYKTUBHAasA) MOLESb
BblHOCa AMCCUNATMBHOMO Tensaa N3 MaHTUAHOIO KMHA K OHEBHOW MOBEPXHOCTW MO3BONSAET
00BbACHUTL HabnogaemMble PacnosioXeHne 30Hbl 2D aHoManbHOro TEnJIOBOro noToka u
BENIMYNHY €ro MaHTUNHOWN cocTasnsowen. B obnactax, roe CKOpoCTb CyOayKuMn paHee He
onpegensnacb U3 HabnogaTenbHbIX OaHHbIX, HanpuMep Y toxKHOro 6epera Kpbima,
npennoXXeHHas MOAENb MNO3BONSET OUEHUTb CKOPOCTb cybaykumn. B npmnbnmxeHnn
>KUOKOCTU C MOCTOSAHHOWN BA3KOCTLIO Mpepnaraemas MoAesb NO3BONAET OLEHUTb CPEAHUI
Ko3appumumeHT BaA3KocTU. OueHka CcKopocTM cybaykumm YepHOMOPCKOW MUKPO-MAUTbI
NPUGNN3NTENBHO B TPW pasa NpPeBbILaeT eaNHCTBEHHYIO HE3ABNCUMYHO OLEHKY, MNOJTyHEHHYHO
Apyrummn aBTopamm nNo pacnpeneneHnto 0Cagkos Ha aHe YepHoro mops.
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«Cepsuc n typusm», kacegpa «Cepsuc, TYypn3mM 1 MHAYCTPUA rOCTENPUAMCTBA»

Nowadays, any international event is influenced by politics in some way. This includes
not only sporting events, such as the Olympic Games or World Championships in various
sports where political disagreements or interferences can lead to all sorts of incidents
(disrespect for athletes of other teams, biased refereeing), but also entertainment shows.
Eurovision, being the place where a large number of representatives from different countries
gather, is included in this politicized list.

Eurovision is an international annual song contest held among the member countries of
the European Broadcasting Union. Each country wishing to participate can send an entry with
a song to the EBU. The song and the performer correspondingly are selected either by the
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broadcasters of the states, or by conducting a national selection (Melodifestivalen in Sweden,
Festivali i Kéngés in Albania and so on).

As of 2022, the contest consists of two semi-final rounds and one final round
broadcasted live. Voting for songs is done by summing up the votes of professional juries from
each participating country and the votes of viewers. “The country that scored the most points
in the final becomes the winner of the competition and gets the right to organize it on its
territory next year” [3].

Back in the early 1950s, Marcel Bezencon, Director-General of the Swiss Broadcasting
Corporation at the time, proposed creating a spectacular show that would help unite European
countries after World War Il. “The EBU supported his idea in 1955, and the following year, the
world witnessed the first-ever edition of the Eurovision Song Contest” [4].

Over time, the contest started to grow, with more and more countries wanting to
participate. In 1973, Israel took part in the contest - this was the first time that a non-European
country took part in Eurovision.

In 1993, Estonia became the first post-Soviet country to participate in the contest, and
the following year, Russian singer Youddiph took part in Eurovision. Now any EBU member
can enter the competition, regardless of their location on the map. Hence, “in 2022, the
aforementioned Israel, Cyprus, Armenia, Azerbaijan, Georgia and Australia participated in the
contest, which either have insignificant territories in Europe or are not located there at all” [3].

The EBU has publicly stated that Eurovision is not a political contest, and that the
broadcasters of the countries are responsible for keeping the contest as such. “In addition,
participating countries should always respect the values of the EBU and Eurovision, as well as
take all steps to protect the integrity of the show” [3]. Despite this, it is obvious that the
presence of politics in such a large-scale interstate event will be inevitable. The number of
politically motivated incidents that have actually occurred on the show is daunting. All these
incidents can be divided into separate categories, such as political (controversial) songs,
hostile and aggressive actions of the participants / audience, suspicious voting, etc. For clarity,
we decide to look into them thoroughly.

One of the main problematic aspects of Eurovision is political songs or songs on
controversial topics. Usually, the purpose of these musical pieces is to raise awareness of
different problems in the countries. The degree of politicization of Eurovision entries varies:
there are compositions where the theme is completely unsuitable for any political appeals; in
turn, there are songs where politics is the main element. The presence of politics in most cases
directly affects how the song will show itself during the voting process. For many, the deep
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meaning in the song is the key to a successful performance at the contest; for others, the
instrumental and vocal component are more important.

Songs with political subtexts are present at every Eurovision Song Contest, even as far
back as 1956. The first German representative at the competition was Walter Andreas
Schwartz, who survived the Holocaust as a German Jew. His song told about the unwillingness
of many Germans to accept their past associated with Nazism and World War Il, as well as the
desire to forget about all the terrible events these Germans were involved in. His rating position
is unknown, but it was learned through word-of-mouth that he was the second

The political trend continued in 1967, when Minouche Barelli performed with the song
“Boum Badaboum”. Despite the odd lyrics and a rather weak accompaniment, the
representative from Monaco was able to come fifth in the final. In the song, Minouche
expressed her thoughts about the fear of a nuclear war, which was caused by the
confrontation of the Soviet Union and the USA: Minouche said she wanted to live a long, happy
life before a nuclear bomb fell on her.

In 1990 and 1991, numerous songs were dedicated to the fall of the Berlin Wall and the
end of the Cold War. Austrians, Germans, Italians and Norwegians sang about the unification
of Western and Eastern Europe. Changes on the continent have also affected the inclusive
component of the competition.

In 1998, Dana International, being a transgender, represented Israel. “During the show,
various religious figures and right-wing politicians repeatedly humiliated Dana both in her
country and abroad. Nevertheless, she managed to win the contest” [3].

A similar situation happened in 2014, when the Austrian representative Tom Neuwirth,
or rather, his female alter ego Conchita Wurst, won the contest. Conservative politicians in
Russia, Poland, Slovakia and Hungary criticized Austria’s victory, calling it a sign of the decline
and degradation of Europe, propaganda of cultural aggression and accusing Eurovision for
blurring the boundaries between man and woman.

It is necessary to mention the Ukrainian entry in 2005. Back then, rallies and strikes,
regarding the past presidential election, swept the country. In history, this period became
known as the Orange Revolution. The unofficial anthem of the Orange Revolution was the song
“Razom Nas Bahato” (“Together we are many”), which became the country’s Eurovision entry
that year. Due to the Eurovision rules, most of the lyrics had to be redone, but the fact that the
song is backed up by politics is obvious.

In 2009, the contest came to Moscow. Georgia, which had a military conflict with Russia
a year earlier, nevertheless decided to take part. Stephane & 3G, a group that should have
represented the country, made a song titled “We Don’t Wanna Put In”, which had some heavy
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references towards Vladimir Putin. EBU demanded to change the lyrics of the song, but there
was nho response from Georgia, and as a result, the country refused to participate in the contest
that year

Belarus' last Eurovision entry was the song “I'll Teach You” by Galasy ZMesta, selected
by Belteleradiocompany (BTRC) without holding a national selection. At that time, the country
was gripped by protests regarding the suspicion of fake elections, which may have led to the
selection of a representative that was not against the current government. The song, in which
singers “taught to dance to the tune”, “to toe the line” and “to bite the bait”, was scolded by
many fans of the contest for political overtones. EBU demanded either to change the lyrics of
the song, or to replace the song entirely. BTRC later announced a “Song about a Hare”, which
was subsequently disqualified for the same reason. Thus, Belarus did not enter the
competition in 2021, and later withdrew from the EBU altogether.

The most important part of Eurovision is voting. As mentioned earlier, the points of each
country are made up of the votes of the professional jury and the votes of the viewers. This
makes it easier to eliminate some bias or injustice during the voting process; however, but no
more than that.

As practice has shown, individual countries regularly give each other big amounts of
points. This concerns not only the jury, consisting of several people, but also the viewers.
Adam Price, an analyst, conducted a study where he collected all the points from the contests
in the period from 2014 to 2019. It turned out that all participating countries are divided into
so-called blocks, within which the frequency of points transferring to neighboring countries
increases remarkably. Hence, the term that is popular in the Eurovision community — block
voting. According to the results of the study, the Balkans became the most “solidary” block:
for example, Greece and Cyprus share points so often that viewers chant “Greece” or
“Cyprus” in advance, because they know where the points will go. They are followed by
Eastern Europe, where the Baltic countries (and Russia , Belarus, and Ukraine in the past)
“help” each other.

“Scandinavia and Australia are allocated to a separate block, as well as Western Europe
and Iberia (Spain and Portugal) with Germany, where “international relations” are less visible”
[2]. Comparing with the results of this year's contest, the data roughly adds up: Moldova
received 12 points from the viewers of Serbia and Romania, Norway received 10 points from
the viewers of Australia, Iceland and Sweden, Spain received 12 points from the jury of
Portugal, etc. This information only confirms the hypothesis of block voting.

The hosts of the Eurovision Song Contest are always trying to oppress any signs of
hostility (racial, religious, national, etc.). This is noted on the contest's website, as well as on
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its YouTube channel. Despite this, various incidents involving the audience or the performers
have happened in the past.

The Eurovision stage is constantly guarded; however, this did not prevent some agile
viewers from intruding.

In 2010, Jimmy Jump, a prankster that was already known for his illegal infiltrations at
other major events, disrupted the Spanish performance. In 2017, during Jamala's
performance, Vitaly Sedyuk climbed on stage and took his pants and underwear off, for which
he received a fine of 8,500 hryvnias.

The most dangerous case, however, happened in 2018. During the performance of
SuRie, a British representative, a man ran onto the stage, took the microphone from her and
shouted in French: “Nazis of the British media, we demand freedom!”, after which he was
neutralized by the guards. SuRie finished her performance with dignity and received loud
applause. The singer was given the opportunity to perform again, but she refused, saying that
the performance turned out fine. The violator turned out to be Dr ACactivism, a popular activist,
who had previously committed similar antics on local shows.

Not only viewers are involved in controversial moments on the show. For example, in
2016, Iveta Mukuchyan (the representative of Armenia) unfolded the flag of the unrecognized
Nagorno-Karabakh Republic at the show. According to the rules of the EBU, the only flags
that are allowed at the show are flags of countries that are recognized by the UN. Because of
this, organizers criticized the actions of Mukuchyan. The official representative of the
Azerbaijani Foreign Ministry, Hikmet Hajiyev, called the actions of the Armenian representative
provocative and unacceptable, stating that “the Armenian side deliberately resorts to such
steps in order to promote and propagandize the illegal education created in the occupied
Azerbaijani territories” [1].

In 2019, when the contest was held in Israel, various orthodox Jewish groups petitioned
the state not to hold the contest on Saturday — on this day, which is called Shabbat, Jews
refrain from any work. However, these requests were rejected. Additionally, many people had
a negative attitude towards Eurovision because of the lIsraeli policy towards partially
recognized Palestine. Others, on the contrary, stated that no cultural boycott would lead to an
improvement of the situation in the region.

Madonna, who was invited to Eurovision, stood out particularly: at her performance,
dancers with flags of Israel and Palestine on their clothes jointed hands. The most notable,
however, was the case of the Icelandic group Hatari, which raised Palestinian flags during the
voting sequence. For this incident, the Icelandic broadcaster had to pay a fine of 5 thousand
euros.
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Finally, it is worth mentioning the removal of Russia from the competition. In 2022, after
the military actions in Ukraine have started, the EBU decided to exclude Channel One and The
Russian Television and Radio Broadcasting Company (VGTRK) from the union, explaining that
these broadcasters were “a mouthpiece of the Russian government for the dissemination of
political propaganda”. Initially, Russia was allowed to participate, according to the formal rules
of the competition, but on February 25, the EBU announced that Russia was banned from
entering the contest, as it would “bring the competition into disrepute” [3].

As it turned out, the political component of Eurovision has been major since the
foundation of the contest. The political influence on the contest intensified along with the
historical events taking place and was expressed in songs, statements and during the voting
process. With all that in mind, let us proceed to the analysis of the Eurovision Song Contest in
2022. Were politics a big part of the event?

In 2022, the contest was under attack due to the deterioration of the political situation
in Europe. The hosts had a task to preserve the neutral nature of Eurovision and reduce the
politicization of the contest to a minimum. The problems already began in mid-February, when
after the national selection in Ukraine, the winner Alina Pash was suspended from participating
in the competition due to illegal border crossing. At Eurovision, the country was represented
by the group Kalush Orchestra, which eventually won the contest with the song “Stefania”,
setting a record in the audience vote with 439 points (out of 468 available points). Many
viewers have criticized the final part of the performance, where Oleg Psyuk, one of the
members of the group, asked to “help the Ukrainian Mariupol” and those people who were at
the Azovstal plant at the time. According to the rules, the group should have been disqualified,
since political remarks are prohibited at the contest, but the EBU considered this statement
humanitarian rather than political. This caused a wave of negative reaction among viewers who
accused the EBU of being biased. Currently, the YouTube video of this performance sits at
307 thousand dislikes (opposed to 473 thousand likes).

Some countries also resorted to the political coloring of their songs, albeit not so
obvious.

For example, the Moldavian song “Trenuletul” (“Little Train”), made by Zdob si Zdub &
Advahov Brothers, is remembered by many for being simple and fun. In the official music
video, the singers travel by train from Chisinau to Bucharest, simultaneously playing folk
instruments and performing folk dances. The hidden idea of the song is the desire of many
Moldovans to join Romania forming a single state. It also traces Moldova's desire to move
away from the old, corruption-soaked and Soviet past of Chisinau and reach a new, free and
European Bucharest. The song was not appreciated by the professional jury, but the viewers
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were delighted giving Moldova 239 points. Thus, the country became the second in terms of
audience voting after Ukraine and the seventh overall.

Many people considered Serbia's performance to be the most unusual performance of
this year’s Eurovision. Konstrakta, the country’s representative, performed the avant-garde
song “In Corpore Sano” (“In a healthy body”) - the first composition in the history of the
competition that contains Latin lyrics. Many perceived her song as satire, irony or a full-fledged
criticism of the Serbian health care system (translated from Serbian: “God, give me health,
because | do not have health insurance!”), beauty standards, and fashion trends. It is indicated
by the opening lines of the song (translated from Serbian):

“What is the secret of Meghan Markle’s healthy hair?
What is the secret?
| think it is all about deep hydration.
They say that our skin and hair show it all”.

Throughout the performance, she was washing her hands and toweling them, showing
people's obsession with physical health due to the COVID-19 pandemic and inattention to
their mental health. This is indicated by the final lines of the song (translated from Latin and
Serbian):

“A sick mind in a healthy body,
A sad soul in a healthy body,
A desperate mind in a healthy body,
A frightened mind in a healthy body -
Now what shall we do?”

In the end, Serbia placed fifth in the overall standings, receiving a mediocre score from
the jury and a high score from the viewers.

Finally, Latvia had an extraordinary performance. The group Citi Zéni performed the
song “Eat Your Salad”, encouraging listeners to adopt a more ecological lifestyle: for example,
by giving up cars at the expense of bicycles, using reusable bags or glass jars for storing food,
etc. The song declares the “sexuality” of the vegetarian lifestyle from the very first line, which
probably caused its sharp rise in popularity: “Instead of meat, | eat veggies and [obscenity]”.
However, this did not help the Latvian performers to advance to final.

The political intensity of Eurovision 2022 was visible not only in the songs. A few days
before the start of the first semi-final, the representative of Northern Macedonia, Andrea, threw
aside the national flag of the country during the opening ceremony in order to take a photo.
The broadcaster of North Macedonia, MRT, considered her actions an outrage against the
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state symbol and even intended to remove her from the contest. The next day, Andrea publicly
apologized for the incident.

After summing up the voting results, broadcasters in some countries accused the EBU
of changing the assessments of professional juries. In a statement, the EBU claimed that
“voting irregularities” were found in six participating countries, i.e. someone manipulated the
votes of the jury members. “According to the rules, in case of the detection of this discrepancy,
the EBU has a right not to accept the results of the jury vote and calculate the result
independently based on the voting of other countries with similar results of performances. The
EBU specifically mentioned that this method was recognized by an independent auditor who
oversaw the vote count” [3]. The broadcasters of Montenegro, San Marino, and Romania, who
came under suspicion, denied their involvement in the incident. The latter even threatened to
leave the contest; however, the EBU later retracted the accusations.

Overall, the hosts of Eurovision 2022 relatively managed to preserve the non-political
integrity of the contest. There were no extremely politically tinged songs, apart from the
Ukrainian artists, and the only serious incidents included a flag mishap and voting irregularities.

Thus, the politicization of Eurovision remains a serious problem both for the European
Broadcasting Union and for the whole of Europe. There are few events that allow the whole
continent to unite in culture and creativity, so it is extremely necessary to fight against
manifestations of political interference.
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SURVEYING AND LAND ECONOMY
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MOHUTOPVHI 3eMESIb CENbCKOXO3ANCTBEHHONO Ha3Ha4YeHNS C NCMOIb30BaHNEM METOL0B
AVCTaHUNOHHOIrO 30HAMPOBaHMsA 3emaun (Ha npumepe CnaBcKoro MyHMUMNanbHOro oKpyra
KanuHunHrpagckom obnacti)

Kovalchuk Anna Dmitrievna,

Master's student in the field of study "Land management and cadastres",
Baltic Federal University. |. Kant

KoBanbuyk AHHa OMuTpureBsHa,

MarucTpaHT HanpasfieHNsa NOAroTOBKUN «3eMNeyCTPONCTBO U KagacTpbl»,
Bantuinckuin bepepancHbll yHuBepcuteT nm. . KaHta

Abstract. One of the primary principles of agricultural land use is the principle of their rational use. As a single
ecological and economic concept, the rational use of land connects together the achievement of the necessary effect obtained
from the economic exploitation of the land at minimal costs, while simultaneously preserving and improving the land in the
process of its use.

To quickly track and solve such a problem as not rational use of agricultural land, the best solution is the method of
decrypting space images that cover a large area, quickly solve the problem and from the point of view of finance this method
is the most profitable.

Remote sensing is a method of obtaining information about distant objects without direct contact with them.
Contactless information transmission is possible due to naturally existing or artificially generated force fields that propagate
between the radiation receiver (sensitive sensor) and the object (target) being studied.

Keywords: agricultural land, land monitoring, polder lands, remote sensing, decrypting snapshots.

Annomayus. O0Hum us nepbocmeneHHblX NPUHYUNOE UCNOAbI0BAHUA CeAbCKOXO3ATLCINBEHHDIX 3eMeab ABasemcs
NPUHYUN UX PAYUOHAALHO20 UCnOoAb30BanuA. TTpedcmabBasa coboil edunoe 3k0.1020-IKOHOMUMECKOe NOHAMUE, PAYUOHAALHOE
ucnoav3obarue 3emau chasvibaem B0eduro OocmuseHue HeodX00UMO20 3ppexma, noAyuaeM0e0 0Nl X03AUCBeHHO
IKCHAYAMAY U 3eMAU NPU MUHUMAABHBLX 3aMpPamax, ¢ 00HOBpeMeHHbIM COXpAHEHUEM U YAyHuleH1eM 3eMau 6 npoyecce ee
UCnoAb306anu L.

Has onepamubroeo omcaexxubanus u peuwieHus maxou 3a0a4iu kak He pAYUOHAAbHOe UCHOAb30BAHUE 3eMeab
CeAbCKOXO03ATICBEHH020 HASHAYEHUA AYUUUM pelieHueM CAYKUM Memoo Oeuudpupobanus KocMuueckux CHUMK0B,
Komopole 0x6amplbaiom 0OALULYI0 MEPPUIOPUIo, ONepamubHo peuaiom npobaemy u ¢ mouku 3penus GuHaHcof 0aHHbLi
Menod ABaaemcs camvim Bol200HbIM.

Hucmanyuonnoe 30H0upoBarue — 3mo Memoo nosyuerus ungopmayuu ob omoareHHsix o0sexmax be3 npamoeo
Konmaxma ¢ Humu. Beckonmaxmuas nepedaua ungopmayuu 603moxHa 64a200aps ectmecmBeHHO CyuecBYOuUM Ul
UCKYCCMBEHHO — eeHepUpyeMbiM  CUAOBBIM  NO0ASAM, KOMOpble PACIPOCHIPAHAIONCA MeX0Y NPUEMHUKOM USAYHeHUTL
(uyBcmBumensHbviM CeHCOPOM) U U3YUAEMbIM 00BeKOM (1eabio).

KaoueBuvie caoBa: 3semau  ceavckoxossicmbentoe0 HASHAYEHUA, MOHUMOPUHE 3eMeAb, MNOAbOEPHble 3eMAU,
oucmanyuoHHoe 30n0upobane, dewupupobanie CHUMKOB.
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PeueHseHT: Carntos Pamnnb ®apratoBnd, KaHONOAT TEXHUYECKNX HAYK, OOLIEHT,
3aMecTuTeNb gupeKTopa no Hay4Hon pabote B OO0 «HayuHo-nccnegoBaTenbCKuin U MPOEKTHbIN
WHCTUTYT 3KOJIOrMYeCcKnx npobnem», r. OpeHbypr

B oTnnyme oT gpyrmux cpeacTs Npou3BOACTBA, KOTOPble B NPOLECCe UCMOb30BaHNSA
N3HALWVBAOTCH, YMEHbLUAIOT CBOW MONE3HblE CBOWCTBA, BbIXOOAAT W3 XO3ANCTBEHHOrO
060poTa, ecTecTBEHHas Npou3BoanTENbHass CNOCOBHOCTb 3eMN CMOCOBHa yBENNYNBATLCS
npu NpPasuniibHOM 06paLLEHNN C HEN N PaLMOHANIBHOM €€ UCMNONb30BaHUN.

Bcnepcteue aToro 3emns NpencTtaBnseT cobon NpakTUYeCKu BEYHOE CPencTBoO
npoussoacTea. OgHaKoO 3emMnn MOryT BbIXOOUTb W3 CENbCKOXO3ANCTBEHHOrO 000pOTa,
ncrtowatbCs, OerpagvpoBaTtb KadYeCTBEHHO W KOMMYECTBEHHO. B HacTosuwee Bpems
npobnembl  3(PHEKTUBHOIO  COLMANTBHO-9KOHOMMYECKONO  MCMNOJIb30BaHUA  NPUPOOHbIX
pPEeCcCypCOB CTOAT nepef COBPEMEHHbLIM POCCUNCKUM OBLLLECTBOM OCOBEHHO OCTPO.

OgHUM 13 NepBOCTEMNEHHbIX MPUHLUMNOB WUCMNOSb30BaHUSA CENbCKOXO3ANCTBEHHbIX
3eMenb ABMAETCH NPUHLUMN UX paunoHanbHOro ncnons3osaxus. MNpepcraesnasa cobon eanHoe
9KOJI0r0-9KOHOMUYECKOE MOHATUE, pauMOHanbHOE WCMOJIb30BaHNE 3eMSN  CBA3bIBaET
BOEAVHO [OOCTWXKEHWE Heobxogumoro addekTa, nosy4yaemoro OT  XO3SAWCTBEHHOW
akcnayatayunm 3emMnam npyv MUHUMAanbHbIX 3aTpartax, C O4HOBPEMEHHbIM COXPaHEeHUeM W«
yny4dleHnem 3eMnn B NpoLecce ee NCMNosib30BaHuS.

HeobxoguMbiM  YCNOBMEM  PAUMOHANBHONO  UCMNOMb30BaHWA 3eMEeflb  SBASETCS
nosblweHne aPPEKTUBHOCTU NX NCMONb30BaHUSA B CENIbCKOXO3ANCTBEHHOM MPOU3BOACTBE.
OHO anKTyeTca AByMS rpynnamun (pakTopoB: 9KOHOMUYECKUMUN U dKONorndeckummn. Bee atu
hakTopbl B3aMHO 00YCNOB/EHbI 1 TECHO CBA3aHbl APYr C OPYIOM.

HepaumoHanbHOe MCMNoNb30BaHNE MPUBENO K COKPALLEHUIO MPOAYKTUBHbLIX 3eMerb,
CHWKEHMNIO UX MJ00OpPOAMS U YMEHbLUEHUIO MNPOU3BOACTBA CEJSIbCKOXO3ANCTBEHHOWN
NPOAYKLUMN, YXYALWEHNO 3KOJSIOMMYECKON OBCTaHOBKUW. 3eMesibHble yrogbs npoAoshKatoT
BbIXOAUTb U3 XO3SMCTBEHHOro 060pOoTa, AerpaanpyeT NoYBEHHOE NI040POANE, OHO YXe He
ABNAETCA MMMUTUPYIOLWLMM (hakTopoM npoudsoacTea [1].

B cTpaHe BO3HUKIM W HEYKJIOHHO HapacTalT Cepbe3Hble NpPobnemMbl COXpaHEHUS
3eMeNbHO-PECYPCHOr0 MOTEHUMana CefbCKOro XO03ANCTBA, Bbi3BaHHble MaclUTabHbIM
HapyLeHneM 3emenb, 3arpsasHeHveM W gerpagauvein  noys, nOTepein MNOYBEHHOro
nnogopoams. 9T Npobnembl YCAOBHO MOXXHO pasfgenuTb Ha Tpu Gonbluve rpynnbl, K
KOTOPbIM OTHOCSATCS:

1. npobnembl, CBsA3aHHble C Aerpagaumen NoyYB U MNOTepen MOYBEHHOro
nnogopoans B pesynbTare HenpasBuIbHOrO U UCTOLUTENBbHOMO BeOEHUS CEeNbCKOro
XO3ANCTBa;
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2. npobnemsbl, CBA3aHHbIE C (MU3NYECKUMU U XUMUHECKMMN BO3LENCTBUAMU Ha
NOYBbI, MPUBOAALLNMN K NX HAPYLLEHWIO, 3arpPA3HEHNIO, MOATOMN/IEHNIO U OPYTrUM HEraTUBHbIM
ABNEHUSAM.

3. KONMMYECTBEHHOE COKpaLLEHNE 3eMESlb CENbCKOXO3ANCTBEHHONO Ha3Ha4YeHus,
BbI3BAHHOE OTTOP)XEHMEM MOJ, MPOMbILLUSIEHHbIE N MPaA0CTPOUTESIbHbIE HY>KAbI.

Begywiein  NpUYMHON  CROXMBLUErOCs  MOJIOXKEHUA  SBASIETCA  OTCYTCTBME
nodyouTeNbHbIX CTUMYJIOB Y COOCTBEHHUKOB 3EMIIN K COXPAHEHMIO MOYBEHHOIO NMI040POaUS
- B HacTosLee BpeMsa B Poccumn BegeHne CeNbCKOro X035MCTBa OCYLLECTBNSETCA B YCNOBUSX
NPaKTUYECKN MNOSHOrO OTCYTCTBMS TOCYOapCTBEHHONO M OOLLECTBEHHOrO KOHTPONSA 3a
KayeCTBOM CEJIbCKOXO3ANCTBEHHbIX Yroguin, 4YeTKO YCTaHOBJSIEHHbIX 3KONOrMYECKnX
OrPaHNYEHNN N NMPUPOAOOXPAHHbLIX TPEOOBAHUI K CENIbXO3MNPOM3BOAUTENAM B OTHOLUEHUN
COXPaHeHns rno4B.

Kpome nepeyvncneHHblX HeratuBHbIX BO3SAENCTBUN HA NO4YBbl HEBOCMONHUMbINA yLiep6
NOYBEHHOMY MNOAOPOANIO HAHOCUT MepeynsioTHEHNE TMO4Bbl, BbI3BAHHOE MNPUMEHEHNEM
TSXKENON TEXHUKU U YBENMYEHMEM CMOCOO60B 06pabOoTKM KynbTyp MpU X BbipallyBaHWM;
3acofieHNEe MO4Bbl, BbI3BAHHOE MPUMEHEHNEM MUHEpanbHbIX YOOOpeHuin B U36bITOYHOM
KONMYecTBe; yBENMMYEHNE KUCIOTHOCTU MO4BbI, BbI3BAHHOE MpPeKpaLLleHNEM U3BECTKOBAHUS
NoYB 1 PSL OPYrnX HEraTUBHbLIX ABIEHUMN.

B pesynbtate nogobHOM MNpPakTUKM BEOEHUS CeNbCKOro XO3ANcTBa NpPOoOosKaeT
yBeNMUMBaTbCA Oerpagaums CenbCKOXO3SANCTBEHHbIX 3eMenb. [laHHble rocynapCTBEHHOMO
MOHUTOPMHra 3emMeflb MNoKasbiBalT, 4TO B Poccun cchopmupoBanace M npogosmkaeT
YCUNUBATbCA TEHAEHUMS YXYOLWEHNS KAHYECTBEHHONO COCTOSIHNA 3EMESb.

OCHOBHbIMN ~ HeraTMBHbIMM  MpoueccaMn  SABASAKOTCA  3po3us,  gednsums,
3abonadvnsaHue, 3aconeHue, OnyCTbIHMBaHMeE, NoATonnAeHune, 3apacTtaHue
CEeNbCKOXO3ANCTBEHHbIX YrOANA KYCTapPHUKOM 1 MENKOSIECLEM 1 ApYyrue NpoLecchl, BeayLime
K noTepe nIogopoamnsa CenNbCKOXO3ANCTBEHHbLIX YroAnil U BbiBOAY WX N3 XO3ANCTBEHHOrO
oboporta [1].

CornacHo paHHbIM rocygapcTBeHHoro poknaga «O coctosHuM m 06  oxpaHe
oKpy>xatoLen cpeabl Poccuinckon ®epepaumm B 2007 rogy» okono 80-Tn NPOLEHTOB 3eMeENb
CEeNbCKOXO3ANCTBEHHOIO HasHadeHust unm 190 MnH ra NnoaBep>KeHbl aerpagaunmn, oCO6eHHO
spo3un. BogHon apo3um nogsepxeHo 17,8 % nnowann CenbCKOXO3ANCTBEHHbBIX Yroguin,
BeTpoBon - 8,4 %, nepeyBnakHeHHble N 3abonoyeHHble 3eman 3aHumarT 12,3 %,
3aconeHHble 1 conoHuesatble - 20,1 % CenbCKOXO3ANCTBEHHbIX YrOania.

International journal of Professional Science
Ne11-2-2022

50


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

MocnencTeBmeM 3po3nn MNOYB ABASETCA PE3KOE CHUDKEHUE YPOXaMHOCTU KynbTyp,
KOTOpas Mo OuUeHKaM CreunanncToB yMeHbluaeTcs B 2-4 pasa, a nHorga B 10 pas. Okono 73
MJIH ra CeIbCKOXO3ANCTBEHHbIX Yroanin ABNAIOTCA KUCAbIMU, 12 MSIH ra 3aCOpeHbl KAMHAMMU.

B HacTosilee Bpemsi akTyanbHOMW TEMOW AN OOCY)XOEHUS ABNSETCSA WUHTEHCUBHOE
pa3BUTUE CENbCKOXO3ANCTBEHHOIO KOMMEKca Ha Tepputopun Poccuinckon depepaumn.
MonboepHble 3emnn  KanvHuHrpagckom o65acTt  UMEKT  BbICOKOE  MOTEeHLMasibHoe
naogopoane, YTo BaXKHO ANst ahPEeKTUBHOIO CENbCKOXO3ANCTBEHHOIO NPON3BOACTBA.

MonbaepHble 3eMn — 3TO CEMbXO3Yroaus, OTBOEBaHHble Yy MOpsi. Hanbonee n3BecTHbI
Takne Tepputopun B [ONnaHguMu, M OHM conocTasBuMbl C KanvHUHrpagckow obnacTbio.
Poccuu oHn goctannck no HacnencTtsy oT BoctouHon Npyccun. MNonboepHblie 3emnm o4eHb
NIOAOPOAHBI, UX NPUPaBHMBAKOT K YHEPHO3EMY.

OgHMMKM N3 OCHOBHbBIX 3agad npuv BEOEHUN KA4YeCTBEHHOro CENbCKOro X03sAncTBa
SABMSILOTCS OLIEHKA, BbISIBIEHNE OCOOGEHHOCTEN U NOOAEP>XaHME Heob6XOAMMOro BOQHOMO
peXXnma CenbCKOXO3ANCTBEHHbIX 3EMESb, BEOb OHU PACMOSIOXKEHbI HUXKE YPOBHA MopS [3].

O6was nnowanb KanuHuHrpagckom obnactu ¢ 3anmsamum coctaenset 1512,5 ToiC. ra,
nnowanb cywmn pasHa 1351,2 Teic. ra. lNnowanp ocylaemMbix 3emMenb 06/1aCTh MO COCTOSAHUIO
Ha 1 aHuBaps 2018 r. coctasnseT 1047,8 TbIC. ra, B T. Y. 3eMefIb CeNbX03MpousBoguTenei -
594,5 TbIC. ra. B o6nactn umeetcsa okono 100 TbiC. ra NOfbAEPHbBIX CUCTEM, PACMONIOXEHHbIX
Ha 3eMnisiX ¢ Hanbonee BbICOKMM MI0LOPOANEM.

CambIn KpynHbIA NONbAEPHBIN MACCUB pacnonaraeTcs Ha Tepputopun HemaHcKon
HU3MeHHocTn B CnasckoM MyHuumnanbHOM okpyre [4].

OH npepnctaBnseT cobon psg OTAENbHbIX MOJSIbAEPHBIX CUCTEM C OCYLUUTENbHBIMU
HACOCHbIMW  CTaHUUAMMK, OTBOOAWMMM MN3OLITOYHYHO BOAy C nMowagen B pPeKu-
BOOOMPUEMHMKN 1N KypLUCKMIA 3anvMB C UENbi Moggep’XaHnss HeobXxoauMoro YpOBHS
FPYHTOBbLIX BOA. B aTOT Maccme Takxe BXOOUT Nosibaep HacocHon ctaHuum Ne 20a.

OcHoBHasi 4acTb 3emenb noJfibgepa HacocHon cTtaHumm Ne 20a npefncrtasneHa
OCYLLUAEMbIMN CENTbCKOXO3ANCTBEHHBIMA 3EMASIMA U B HACTOSLLLEE BPEMSA WCMOJSIb3yEeTCA
JOCTaTOYMHO WHTEHCUBHO (BblpalUMBalOTCS 3€pHOBble KynbTypbl, panc v T. A.). Ha
NCMNONb3YEMbIX 3EMNIAX WU3-3a YaCTUYHOro nepeyBNaXXHEeHUs TpebyeTcs ynydweHune
MEIMOPATUBHOIO COCTOSAHUS, OJI1 3TOr0 HEOBXOOMMO BbINOSIHUTL PEMOHTHbIE PaboTbl Ha
OTKPbITbIX KaHanax n 3aKpbITOM OpEHaXe.

OcTanbHble 3eMnn C OTKPLITON pPEerynupylolien CeTbI0 KaHanoB WUCMOMb3YHTCS
9KCTEHCMBHO, 3OeCb pPacrofioXKeHbl E€CTECTBEHHbIE CEHOKOCbI M nacTtbuwia, HO W©3-3a
HEeyOOBNETBOPUTENBHOIO MEMOPATMBHOIO COCTOSAHUSA Hambonee LEeHHbIE MHOroneTHue
TpaBbl OTCYTCTBYKOT. Ha cerogHsWHWA [OeHb Tam pacTyT Tpasbl, BblAep KusatoLume
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[OCTaTOYHO NPOLOSIKUTENBHBIE 3aTONNEHNsS. Ha aTnx nnowanax TpebyeTca peKOHCTPYKLNS
ocywunTenbHom cetu [3].

[nsa onepaTUBHOrO OTCNEXMBAHUA U PELLUEHMS TaKOM 3a[ayn Kak He pauuoHanbHoe
NCNONb30BaHNE 3eMESIb CEJIbCKOXO3ANCTBEHHOIO Ha3HAYeHUs NyYLUUM PELLUEHUEM CIYXUT
METOA [LEewndpupoBaHNa KOCMUYECKMX CHUMKOB, KOTOPbIE OXBaTbiBalOT O60NbLUYO
TEPPUTOPUIO, OMNEPATMBHO PeELLaoT NpPobeMy N C TOYKN 3peHnst (DMHAHCOB AAHHbIN MeToq,
SABNSIETCA CaMbIM BbIFrO4HbIM.

[JMCTaHUMOHHOE 30HONPOBaHME — 3TO METOA NONyYeHUs NHopmMaumm 06 OTAaNEeHHbIX
obbekTax 6e3 NPSAMOro KOHTakTa ¢ HUMK. BeckoHTakTHas nepegaya nHpopmauum BoO3MoXKHa
6narogapsi €CTECTBEHHO CYLUECTBYIOWMUM WM UCKYCCTBEHHO FEHEPUPYEMbIM CUNOBbLIM
NnonsiM, KOTOPbIE PaCNPOCTPAHATCA MeXAY MNPUEMHUKOM W3NYYEHUN (4yBCTBUTENBHbLIM
CEHCOPOM) N N3y4aeMbiM OOBEKTOM (LeNbto). K OCHOBHbLIM NCMONb3YEMbIM CUIOBbLIM MONAM
OTHOCATCSl, 9NEKTPOMarHUTHoe uanydyeHne. Npu HacTponke NpUEMHMKA Ha onpeneneHHble
N3NY4YEHNST HA CUCTEME [AATYMKOB (DUKCUPYETCSH, U300parkaeTcs COCTOAHME pagmaunn,
NCXopsaLen ot 06bekTa NccnenoBaHns, U Takme N306pPaXKeHNss MOXXHO aHaNM3npoBaThb.

Vicnonb3oBaHne CHUMKOB B COLMANIbHO-9KOHOMUYECKUX WCCNEOOBaHUAX HEe CTOJb
LUMPOKO, Kak Npu M3yYeHUn NpUpoaHbIX pecypcoB. Hambonee 3Ha4MMO UX MPUMEHEHME B
CENbCKOXO3ANCTBEHHbIX LIeNsax. ArpapHasi NpOMbILLIEHHOCTb UrPaeT OgHY N3 BeOyLUNX ponen
B 9KOHOMMKaX Kak pasBuTbIX, Tak N PasBUBaOLLNXCA CTPaH.

ToyHas n csoeBpeMeHHasa MHpopMaumsi O COCTOSIHAM MOCEBOB M MOYBbI, OLEHKa
KayecTBa M KonuyectBa Oygyllero ypoXkas W, Kak cnegcrteMe 3TOoro, MpPorHo3 LeH Ha
arpapHyo NPOOyKUMIO OKasblBAET CYLLECTBEHHOE BNAHNE KakK HA SKOHOMWKY OTOENbHOro
pPernoHa, Tak 1 Ha BCO MMPOBYH TOPrOBJIKO B LIESIOM.

O6LWKnpHbIE TEPPUTOPUN, 3aHMMAEMbIE CENIbCKOXO3ANCTBEHHbIMW YroAbsMU, AOBOJIbHO
CNOXHO KOHTPONMPOBaTb W3-3a HEAOCTaTKa TOYHbIX KapT, HEpasBUTOW CETU MNyHKTOB
onepaTMBHOMO MOHUTOPWHIa, Ha3eMHbIX CTaHuui, B TOM 4uUC/IE N METEOPOSIONMYECKUX,
OTCYTCTBUS aBUaLOHHON NOAOEPKKM, BBUAY OOPOroBU3HbI COAEP>XXaHMS WwTaTta u T. 4.

Kpome TOro, B CuWiy pasfiMyHOro poga npupoOHbIX MPOLEeCcCcOoB MNpPOUCXOAUT
NOCTOAHHOE WM3MEHEHWE PaHUL, MOCEBHbIX MNOLWANEN, XapaKTEPUCTUK MOYB U YCSIOBUNA
BereTauumn Ha pasnn4yHbIX NOASX W OT y4acTKa K y4acTKy. Bce aTu hakTopbl NPEnsTCTBYOT
NONy4YEHNIO OOBLEKTMBHOWN, OnNepaTtMBHON WHPOPMAaLMKM, HEOOXOOMMOW AN KOHcTaraumm
TEKYLLEN CUTyauun, ee OLEHKN 1 NPOrHO3npoBaHus. A 6e3 3TOro NpakTN4eCKN HEBO3MOXKHb!
yBenmyeHve npon3BoacTea CE/IbCKOXO3ANCTBEHHOMN NPOLYKUMN, onTuMmnaaumsa
NCMNONb30BaHUS 3€eMeflb, MNPOrHO3UPOBaHNE YPOXXaNHOCTK, YMEHbLUEeHWe 3aTpar wu
noBbllLEHNE peHTabenbHOCTU. MaTepumanbl KOCMUYECKOW CbEMKU MOryT MOMOYb Kak ans
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PELLUEHNA KOMMIEKCHbIX 3a4a4 YNpaBieHNs CebCKOXO3ANCTBEHHbIMU TEPPUTOPUSAMUA, TaK 1
B Y3KOCMeuann3npoBaHHbIX Hanpas/ieHNsX.

C nomoLwplo CrNyTHUKOBOrO MOHUTOPUHra BO3MOXXHO KOHTPOMNPOBATb CPOKK U
KayeCTBO MPOBEAEHNSI OCHOBHbIX arpoOTEXHMYECKUX paboT U TEM CambiM ONTUMU3MPOBATb
yrnpaBfieHNe CEeNbCKOXO3ANCTBEHHBIM NPON3BOACTBOM.

Mo CHMMKaM BbINONHAOT UHBEHTapM3auunio 1 KapTorpadupoBaHne 3eMenbHbIX Yroania
Ha OCHOBE MeXAyHapOAHOW Kraccugukaumm Ncnonb3oBaHUA 3eMeslb, a CHUMKK BbICOKOrO
paspeLleHnsa NPUMEHSIOT O co34aHnsa 3eMenbHOro Kagactpa [2].

Mpu cuctemaTnyeckorm NOBTOPAEMOCTN CbEMOK NPOBOAAT HabntogeHne 3a AMHaMUKON
PasBUTUSA CESIbCKOXO3ANCTBEHHbIX KYNbTYP U MPOrHO3MpoBaHue ypoxxanHocTu. Hanpumep,
3Has, KaK MEHSIETCS CrneKTpasbHasg SIPKOCTb PacCTUTENIbHOCTU B TeYEeHWe BereTaumoHHOro
nepuoga c y4eToM CefIbCKOXO3ANCTBEHHOIO Kanenaaps AN pasHblX KynbTyp, MOXKHO MO TOHY
N3006paXkeHnst Nonen cyauTb 06 UX arpOTEXHUNYECKOM COCTOSIHUN 1N COCTaBe KyNbTyp.

BbisBneHne nnowapen, 3aHATbIX OCHOBHbIMU MPOAOBOSIbCTBEHHBIMU KyNbTypamu, U
OLeHKa KX pas3BUTUS C YY4ETOM METEOPOSIONMYECKNX YCNOBUN ONPeAensitoT BO3MOXHOCTb
NCNOJIb30BaHNA KOCMUYECKON NHpopMaunn anga nporHo3a ypoXxanHoCTu.

MpumeHeHne MeTOO0B OUCTAHUMOHHOMO 30HAWPOBAHUS B CEJSIbCKOM XO3SNCTBE
NO3BOJIET ONepaTUBHO M TOYHO OCYLLECTBNAT:

- Knaccuukaumo TUNOB CENbCKOXO3ANCTBEHHBIX KYNbTYP;

- OLEHKY COCTOSIHMSI MOCEBOB (OLEHKY BCXOXECTU, CMEHbl (heHOodas, pa3suTus u
Cco3peBaHnNs KynbTyp);

- onpepeneHne obnacten BbIMEP3AHUA O3UMbIX MOCEBOB, PaHHEE BbIAB/IEHNE
3acyxu;

- BblOeNeHne  y4acTKOB  3po3un,  3abonaymBaHns,  3aCONIEHHOCTU W
OnyCTbIHNBAHWS;

- onpepeneHne obnacrten rmbenn CenbCKOXO3ANCTBEHHbIX KyNbTyp OT 6onesHen,
HaceKoMbIX, Aednauunm, 3arpsasHeHns necTuunaamu;

- XapaKTepuUCTUKY U COCTOSIHUE MOY4BbI;

- NPOrHO3 ypoxkasi (Ka4eCTBEHHO U KOIMYECTBEHHO);

- y4€eT N NHBEHTapmn3aLmio NOCEBHbIX NoLwaaen;

- MOHUTOPUHI  COCTOAHUA MacTouly, CTeneHn nopaxeHus 60nesHaMn 1
rpbI3yHaMu, 30HbI HAPYLLUEHUS PacTUTENbHOCTU B pedyfibTaTe BbiNaca CKoTa, NMPOEKTUBHOE
NOKpPbITUE TPaBAHOW PaCTUTESNIBHOCTBIO;

- CNexXeHne 3a Ka4yeCTBOM W CBOEBPEMEHHOCTbIO MPOBEOEHUS pPasfinyHbIX
CEeNbCKOXO3ANCTBEHHbIX MEPONPUATUIA;
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- 06NN MOHUTOPUHI CENIbCKOXO3ANCTBEHHOM AEATENBbHOCTM [2].

O6beKTOM MCCNepoBaHUA SBAAOTCSA 3EMM CEIbCKOXO3ANCTBEHHOIO Ha3HA4YeHwus,
pPacnosioXXeHHble Ha TeppuTopun CnaBCKOro MyHUUMNANbHOro OKpyra KanvHuHrpagckom
obnacTtn.

Llenbio nccnenoBaHus ABNSETCA NPOBEAEHNE MOHUTOPWUHIA MUCMNOMb30BaHNS 3EMENb
CeNbCKOX03ANCTBEHHOIO Ha3HavYeHnsa Ha Tepputopun CnaBCcKOro MyHULMNANbHOrO OKpyra
KannHuHrpagckom obnactu, npu MOMOLLM KOCMUYECKMX CHMMKOB, obpabaTbiBaeMbiX B
nporpammax QGIS n GRASS GIS.

MOHUTOPVHI NPOBOOUTCA ONS LEeNnen onpeneneHns He LeneBoro UCMnosib30BaHUsA
3eMeflb  CEeSIbCKOXO3ANCTBEHHOIO Has3HadeHus. MOHUTOPMHI  NPOBOAUTCA  OpraHamu
rocynapCTBEHHOW BacTu.

[(NaBHbIM NAKOCOM UM MUHYCOM MOJibAepHbIX 3emMenb KanuHuHrpagckon obnactu
SABNISIETCA TO YTO 3eMJSIS SABASAIOTCS BbICOKO MAOSOPOOHBLIMU, HO X CJIOXKHO COAep»KaTb, Tak
KakK HY>XHO MpPOBOAUTb MPaBUSibHbIE OCYLUUTENbHbIE MEPOMPUATUA U HN B KOEM Crly4ae He
3abpacbiBaTb 3emM/u, a TONbKO pa3pabaTtbiBaThb.

[ns 3TO 1 HY>XHO NPOBOAUTL PEryASPHbIA MOHUTOPUHI MCNONb30BaHUS 3eMENb NS
OTCNEXNBaHUS ANHAMUKN NCNONb30BaHWS 3EMENb.

MoHuTopuHr Tepputopun CnaeBckoro MyHuumMnanbHOro okpyra KanuHuHrpagckom
obnactu npoBOAUNCS C WUCMONb3OBaHMEM nporpaMmmHoro obecnedyeHns QGIS 3.26.2. n
GRASS GIS Ha ocHoBe 06LLe0CTYyNHbIX CHAMKOB Sentinel - 2 3a BeCeHHUI Nnepurog, (2 UMEHHO
MapT Mecsl) 6b1/10 BbiIbpaHO aBa CHMUMKA C LWeCTUNeTHen pasHuuen —3a 2016 rog n 2022 rop.

BaxkHbiM (hakTOpOM B [AaHHOM WCCNEOOBaHUM SBASNCA NOO00p KadYeCTBEHHbIX
CHUMKOB U1 BblbOp nnowagn uccnegosaHus. Npu nogbope CHUMKOB ONS UCCenoBaHus
BbIOPAHHOro y4acTtka CHUMKK NMogobpaHbl KAY4EeCTBEHHO, HO PaKypC CbEMKU OTINYAETCS B
2016 n 2022 ropax, HO Ha nccnenyemMblii O6GbEKT HMKAK HE MOBANASIO.

B xome paboTbl 66111 Nnpogenaxbl cnegyrowme paboTbl:

1. Bbi6op o6bekTa nccneqoBaHus
Mopn6op nogxogsauwero CHUMKa
MIMnopT gaHHbIX, aKenopT aaHHbix B GRASS
Knaccudukayus
MocT knaccugrkaums
BekTopusauyus
CpaBHeHune cHumkoB B QGIS
O60ocHoBaHMe NONYYEHHbIX PE3YNLTATOB
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B Havane paboTbl uccnegyemble CHUMKU Obinn 3arpyxeHbl B QGIS pna useta
KOpPPEKLMN OTOBpaXKeHNA CHUMKOB 1 NepeBoaa B Heobxoanmbin ans paboTtel hopmar - tiff, B
GRASS GIS. [Ins panbHenwero npoBeaeHns Knaccugmkaumm CHAMKOB.

PucyHok 2 — CHumokK co Sentinel-2 3a 03.2022 ropga [aBT.]

B Hayvane pabotbl B GRASS GIS 6b110 NPUHATO peLleHne NpoBeCTN Knaccudunkaymo
CHUMKOB 6e3 06y4eHus.

B cnyyae knaccudgumkauyum ¢ obyyeHnem, cambli NPOCTON cnocob - 3TO BblgeneHune
3TasSIOHOB B PYYHOM PEXMME U OTHECEHME MX K TOMY UM MHOMY Knaccy. [anee anroputm
BbINMOJIHUT MOUCK MO M306pa>KEHNIO BIM3KUX MO TEKCTYpPE 06nacTen N OKOHTYPUT UX.
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B cny4ae knaccudurkaumm 6e3 obyyeHusa knaccudurkaumm, anroputM NpuUHUMaeT Ha
BXOLO Heobxogumoe KOMU4YeCTBO KflacCoOB W pasgenser Bce U3obpaxeHue Ha rpynnbl C
OOHOPOLHOWN TEKCTYPOI B paMmKax 3agaHHOro nopora.

B pe3ynbrare, 06beKTbl, MMEIOLLME CXOAHbIE CMEKTPasibHblE XapakTepucTuku, byoyT
onpefeneHbl B OAMH KNaccC, a YNCNO TakWX KacCoB 3afaeTcs Nosb3oBaTesieM, MHOrune
napameTpbl N0AOBUPAIOTCA TOSIbKO YEPE3 MHOMOYMCIIEHHbIE SKCNEPUMEHTHI.

B paHHOM cny4dae O6biNnO NPUHATO peweHne pa3buTb CHUMOK Ha 25 Knaccos, B
pesynbTaTe nosiy4aeTcs KnaccupuumpoBaHHoe n3obpaxxeHue, CTeneHb
NHTEPNPETUPYEMOCTN KOTOPOro CUIbHO 3aBMCUT OT XapakTepa MECTHOCTU U NogobpaHHbIX
napameTpoB.

PucyHok 3 - Knaccudukauunsa 6e3 oby4veHuns (cHumok 3a 03.2022 ropa) [aBT.]
Cnepyrowum atanomMm uget ob0befuHEeHME KnaccoB B rpynnbl C  UOEHTUYHBIMU
CNeKTpanbHbIMN XapakTEPUCTUKAMN.
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ke - I
ONHEHNSA Knacca «Jlec» [aBT.]

3
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PucyHok — 5 Pe3ynbTaTt 06beamHeHns B Knacc «KycTapHukmn» [aBT.]
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PucyHok 6 - Pe3ynbTtaT 0o 06begnHeHus knaccos (CHMMoK 3a 03.2022 roga) [aBsT.]
elw\i:(,;}v o ; > S 3 : o

FELE e

[aBT.]

[Mocne aTOro MAET BaXKHbIA 3Tar, a UMEHHO BbIMOSIHEHNE MocTKnaccudmkauymn. ITy
npouenypy HeobXxoaMmMo NPOBECTM AN OYMCTKM N306paxkeHns (yopaTb OTAENbHbIE NNKCETN)
N FreHepann3npoBaTb NONlyYEHHbIN pe3ynbTarT.
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AN - -

PucyHok 8 - Pe3ynbTaT nocT knaccudpukauyum [asT.]

3asepwatowmm  dtanom B pabote ¢ nporpammon GRASS GIS ABNAeTCs
npeobpasoBaHne pacTtpa B BekTop (Raster — KoHBepTauus TMNoB CnoeB — pacTp B BEKTOP),
Nnpv 3TOM Ba>KHbIM MOMEHTOM SIBASIETCA COXPaHEHWE ero C paspeLleHnem shp, ons nepeHoca
nonyyeHHoro pesynbtata B QGIS.

; R0 g A AR AN x5 Sy .. g
. B - 42 X <SR
iCES 1) 3 Sy & e o riv - et

o e

PucyHok 9 - Pesynbtat BekTopusauum cHumka 3a 03.2022 roga [aBT.]
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B pesynetate nepeHoca shp-gana B QGIS, B OkHe nporpaMme MOsABASETCA
pasHoLUBETHOE N300padKeHNE, OAaHHOE N3006parkeHne HEOOXOAMMO «pPacKpacuTb» COrfiacHo
rpynnam (Boga- CUHWI LUBET, NIeC, KYCTapHUKX — 3eNeHbIn UBET N TA,.)

%
1. 1% AP el AR AN
PucyHok 10 - Tematudeckasa rpynnmposka cHumka ot 05.10.2016 ro
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Ha pucyHke 10, MOXXHO 3aMETUTb MOrpPELHOCTb B 00beaNHEHUN FPYMM, HEKOTOPbIE
nons BOLMM B COCTaB BOAbl. OTO MPOUCXOAUT MO TOMY YTO M3HaYyaslbHO Ha CHUMKE 3TU
y4acTKm 6blIM 3aTEMHEHbI, NO 3TOW NPUYUHE NPY NPOBEAEHUN Knaccudukaummn 6e3 obyyeHns
3TN y4acTKM BblfIM OTHECEHBI K OOHOMY Kraccy.

3aseplialowium atanomMm paboTbl SABASETCA NpPOBedeHWe aHanu3a W CpPaBHEHUS
NOJIyYEHHbIX PEe3yNbTaToB, MOUCK Pas3nuynsa MeXxagy CHUMKamu. Ons BbiABAEHUS OUHAMUKU
NCMNONb30BaHUS  CESIbCKOXO3ANCTBEHHbIX  3eMeflb, Cnegyer OTMETUTb  U3MEHEHUs,
npovsoLleune 3a nccnegyemblin neproa,.

[aHHy0 3aa4y MOXKHO peLLnTb NyTEM HaNOXXEHUS UccnenyemMbiX CHUMKOB U (hyHKLUN
«PaszHuya». Onepauma «PasHyiua» COCTOUT B TOM, YTO W3 3HAYEHUs APKOCTM KaXKAoro
NUKCENss OQHOr0 CHMMKA BbIMUTAETCHA 3HaYeHMe SPKOCTM COOTBETCTBYIOLLErO MUKCENS
OpYyroro CHMMKa, KOTOpPbIN COBMELLEH C nepBbiM. [locne npoBefeHns AaHHOW npoueaypbl,
ObINO NOJIyHEHO 3HAYEHME Pa3HULbI (PUCYHOK 12).

PucyHok 12 — PasHuua CHMMKOB [aBT.]

[MonyyeHHbIn pasmep pPas3HOCTU LEMOHCTPUPYET W3MEHEHWd, npou3owenune B
Cnasckom MO, 3a nocnegHue LwecTb Net. MNpu NOMOLWN N3yYEHNE YyHaACTKOB TEPPUTOPUM,
MO>XXHO cenaTtb BbiBOA, O AUHAMUKIN ero pa3BuTna Unu gerpagaumn.

Pesynbtatbl «PagHuupl» MOryT UMETb UCKaXKeHus. VIcKaxeHue pesynbTtaToB
«Pa3Huubl» cBSA3aHO ¢ Knaccudunkaumnen, a UMEHHO C U3MEHYMBOCTLIO MPU3HAKOB.
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YacTo knaccudurkauus 6eiBaeT HeonpeneneHHON, NOCKONbKY 3/IEMEHTbI pacTpa MoryT
npuvHagnexarb cpady K HEeCKOSIbKUM KflaccaM — 3TO TaK Ha3blBaeMble «CMellaHHble
anemMmeHTbl». HO B npouecce Knaccupumkaumm HeonpeneseHHOCTb UTHOPUPYETCA, U KaxkabIn
aNleMeHT nomellaeTca B OavH M3 KnaccoB. Mcxoga u3 pucyHka 13, MOXXHO yBUOETb
NPUCYTCTBME Y4aCTKOB MECTHOCTU, KOTOPbIE NpOorpamMmmMa ownbo4HO nocymTana 3a pasHudy B
CHUMKax. OTO U SIBNSIETCA MOCNEACTBMEM HECOBMAaAeHUs KacCcoB. Tak XXe npu oTbusBke
CHUMKa 3a 2022 rop nporpalvlma oum60qu nocuuTana 3a pasHuuy B CHUMKax.

A
.Y
\

v

|
4
“ud

PucyHok 13 - HekoppekTHasa oTbuska knaccudukaumm (cHumMok 3a 03.2016 rop) [aBsT.]
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B pesynbtarte cpaBHeHUsi CHUMKOB Kak 3a 2016, Tak 1 3a 2022 roga, VUCKHYUB,
HEKOPPEKTHOE OTOOpadKeHME, MOXKHO chenaTb BbIBOA, YTO pPasBUTUE 3EMESIbHbLIX Y4aCTKOB
NMEET OTpULATENBHYIO ANHAMUKY.

B pamkax npogenaHHoin paboTbl BUOHO COKpALlEHME WCMONb3YEMbIX 3EMENb
CENbCKOXO3ANCTBEHHOIO Ha3HA4YEHNA YTO NPUBOAUT K UX 3apacTaHuio, a B AaslbHENLIEM U K

aerpagauun 3emenb (pucyHok 15, 16, 17).
' A \*

PucyHok 15 — CpaBHeHue (pparmeHToB CHUMKOB 3a 2016 rog, (c nesa) n 2022 rog (c
npasa) [aBT.]

PucyHok 16 — CpaBHeHue parmeHToB cHMMKOB 3a 2016 rog (c nesa) n 2022 rog (¢
npasa) [aBT.]
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PucyHok 17 — CpaBHeHue (pparmeHToB CHUMKOB 3a 2016 rop, (c nesa) n 2022 rog (c
npasa) [aBT.]

Tak >xe B pe3ynbTaTe NpoBegEHHOr0 NCCNeA0BaHNs BUOHO, YTO HEKOTOPbIE Y4aCTKUN He
obpabaTtbiBanuch Kak B 2016 roga, Tak n B 2022 rogy (pucyHok 18).
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PucyHok 18 - CpaBHeHne pparmeHToB cHUMKOB 3a 2016 roa (¢ nesa) n 2022 rog (c npasa)

[aBT.]
Taknm ob6pas3om, aewmndpupoBaHna pPasHOBPEMEHHbIX CHUMKOB MoKasaso, 4YTo B
Cnasckom MO KanuHuHrpagckom obnactn npoucxoanT cokpaLleHune

CENIbCKOXO3ANCTBEHHbIX yFO,D,I/II‘/'I n nawHum, 4YTO 4HABNIAETCA OoTpuuatesibHbiM pa3BUTUEM
TEPPUTOPUN N NPUBOOUT K HEratTMBHbIM NOCNEOCTBUAM.
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ANCTaHUMOHHOE 3oHAnpoBaHue, r. HoBocnbupck CITA, 2012 r. (Jlekuuun no hoTorpammeTpumn
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OueHKa ncnonb30BaHMs 3EMENb CE/TbCKOXO3SANCTBEHHONO HA3HAYEHNSA HA TEPPUTOPUA
cybbekTa Poccuninickon ®epgepaunn 3a 2022 rog,

Ladnov Ivan Andreevich,

Master's student in the field of study "Land management and cadastres",
Baltic Federal University. |. Kant

NapHoB ViBaH AHOpeeBnY,

MarucTpaHT HanpaBneHNs NOArOTOBKN «3eMNeyCTPONCTBO U KagacTpbl»,
BanTtuitcknii hegepansHbili yHuBepcuteT uMm. V. KaHTta

Abstract. This article describes the process of analyzing the state of use of agricultural land in the Kaliningrad
region. Processing and comparison of space images of the studied area using software was carried out. The purpose of this
work is to identify unprocessed land areas and determine the reasons for their non-use. As a result, it was concluded that the
causes are versatile and depend on many factors: the economic and political situation in the country, the configuration and
area of land plots, the personal interests of landowners, the natural conditions of the territory, etc.

Keywords: agricultural land, remote sensing technique, monitoring, unused land area, class, GRASS GIS, QGIS,
property right.

Annomayua. B Oaummon cmamve onucam npoyecc AHAAU3A  COCHOAHUA — UCHOAB3YEMOCHIU — 3eMeab
CeAbCKOX03ATICBeNH020 HA3HAUeHUA HA meppumopuu Kaiununepadckoi obaacmu. IIpoBedenst obpabomxa u cpabrenue
KOCMUHECKUX CHUMKOB 1uccae0yemMoil meppumopuu ¢ UcnoAb30Banuem npoepamMmHoeo obecrneyeHus. Leavto dannoil
pabomul AbAsemca Bviabierue HeoOpAbOMAHHLIX 3eMeAbHbIX NAOWAdell U onpededeHue NPUYUH UX HeUchoAb3oBanus. B
pesyavmame 0via cOeaar Bvi600 0 MOM, MO NPUMUHLL UMEIOTM PASHOCMOPOHHUTL Xapaxmep u 3a6Ucam om MHOxecmba
haxmopob: sxkonomuMeckas u nosumuveckas obcmanobxa 6 cmpane, KoHpuULYPAYUA U NAOWAOL 3EMEALHBIX YHACTHKOB,
AUMHblE UHEpecsl 3eMAebaa0evyed, npupooHsie Ycaobus meppumopui u op.

KaroueBvie caoBa: semesvuuiil  yuaCmMOK — CeAbCKOXO03AUCBEHH020 HASHAYEHUS, MemOo0 OUCMAHYUOHHO020
30HOUPOBAHUSA, MOHUMOPUHE, HEUCTIOAb3YeMble 3eMeabHble naouaou, kacc, GRASS GIS, QGIS, npaBo cobcmbBerntocmu.

DOI 10.54092/25421085 2022 112_67

PeueHseHT: MoHryw Anna JlocrnaHoBHa — KaHOuOaT lopuanvecknx Hayk, goueHTt. ®r60Y BO
«TYBUHCKWNIA rOCY0APCTBEHHbIN YHUBEPCUTET»

KnoyeBoe MecTo cpean KaTteropuin 3emenb Poccuinckon degepaumn, NPUHOCALLMX
OonblWON BKNa4 B pPas3BUTME pPa3/IMYHbIX OTpacnerl SKOHOMMWKM, 3aHUMaKT  3eMiun
CEeNIbCKOXO3ANCTBEHHOrO HasHayeHus. CornacHo 3emenbHoMmy kogekcy PO Takumu
TEPPUTOPMSAMN NPU3HAKTCA 3eMN, HAXOAALWMECS 3a rpPaHuLaMN HacCeNeHHbIX MYHKTOB, a
Takxe NpefoCTaBfiEHHble ONS HYX[ CEeNbCKOrO XO3AWCTBa M COMYTCTBYIOWMX €ro uenen.
3emMn  CeNbCKOXO3ANCTBEHHONO Ha3Ha4YeHWs BbICTYMalOT Kak OCHOBHOE CpeacTBoO
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NPOM3BOACTBA B CEJIbCKOM XO3SACTBE, MO3TOMY B OTHOLWEHUN Takux TeppuTopuii
yCTaHaBnMBatloTCA 0CObble NPaBOBblE PEXMMbl, MPOBOAATCA MEPOMNPUATUS MO OXPaHe U
3awumTe. [1]

OpHako, 3a nocnegHve roabl HAbNK4AETCA TEHAEHUNSA YXYALLEHNA COCTOAHNS 3EMENDb,
UX 3apacTtaHue, nNOTeEPs MAOAOPOAMNS W BbIBOL W3 XO3SAWCTBEHHOro obopoTta. [Ons
npenoTBpaLLEHNs HeraTuBHbIX MPOLLECCOB HEOOXOOMMO CBOEBPEMEHHO BbISBNATH Takue
obnacTn 1 NPUHUMAaTb MEPbI MO UX COXPAHEHWIO 1 BOCCTAHOBMEHMIO. VIMEHHO NO3TOMY LEeSbio
OaHHOro nccnenoBaHns SABMASIETCA OLEHKa MCMOb30BaHNS 3EMENb CESIbCKOXO3ANCTBEHHOMO
Ha3Ha4yeHna 3a 2022 rog Ha Tepputopumn cybbekTa PO: KanuHuHrpagckom obnactu (PucyHok
-1).

Vnsndeso

NlaTinHo A Paccee

X
g N

Bonebluoe [lepeseHckoe:

ANCTOBO

) ypEesc. = Google
Puc. 1 - Tepputopus nccaegqoBaHns: KamHnHrpagcekas oosn., [ypeesckui p-H 2]

OOHUM 13 MHCTPYMEHTOB, CNOCOOHBLIM NMOMOYb BbISIBUTb HENCMOJMIb3YEMbIE 3EMESIbHbIE
MaccuBbl, SBNAETCA aHanM3 [aHHbIX AUCTaHUMOHHOrO 3oHaupoBaHns 3emnn. Ha
nccnegyemyto obnacte 6bliM NONy4YeHbl CHUMKM CO ChNyTHUKa Sentinel-2 3a pasHble
BpPeMeHHble nepuogpl: 1 cHUMoK — 22.04.2022 r., 2 cHumok — 21.07.2022 r., 3 CHUMOK -
07.11.2022 r. [aHHbIN BPEMEHHOW MPOMEXYTOK MOMOXET OTCNeanTb OUHAMUKKY pPas3BUTUSA
pPacTUTENBHOCTU 3a BECb BEreTaALMOHHbIN Neprop, (BECHa-OCEHb).

Mocne nvnopTa n 06paboTKN NCXOAHbBIX N3006PaKEHNIN B MPOrpaMMHOM obecnedeHnm
GRASS GIS 7.8.3, 6b1n npumeHeH MmeTopn «Knaccudpukaumsa 6e3 obyyeHus». [OaHHbIn MeTopq
CNOCOBCTBYET W3BMEYEHUO KaccoB UWHGOpMauMMm Wn3 MHOroKaHanbHOro pPacTpoBOro
n306pa>keHnss. ANropuTM MPUHAN HEOBXOOUMOE KONMYECTBO KJAacCOB Ha Bxon (B HalLeM
cnyyae 30 knaccos) 1 pasgenun Bce n3obpaxkeHne Ha rpynnbl C OQHOPOAHOW TEKCTYPON B
pamMKax 3agaHHoro nopora (PucyHok — 2-4) [3]. Ha kaXgom m3 Tpex CHUMKOB LBETOBbIE
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VNHOMKATOPbI KAcCoB pasfinyHbl. MNpu NpoBegeHUn CpaBHUTENBHOrO aHanm3a HeobXoaMMO
y4uTbiBaTb 3TOT UHAMBUAYaNbHbIN haKTOP OJ151 KOHKPETHOro N306paXKeHus.

Puc. 3 — Pe3ysibTar pa3busBku Ha 3a4aHHOE Y1CII0 KI1accoB n3obpaxenuns ot 21.07.2022 r.
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Puc. 4 — Pe3ynibTart pa3buBku Ha 3a4aHHoe 41C/io KaccoB u3obpaxkeHus ot 07.10.2022 r.

MMonyyeHHble  KnaccuuUMpoBaHHbIE  U300paXkeHnss  Oblnn  conocTaBfieHbl  C
Tornorpagn4eckomn 0CHOBOW AAaHHON TeppuTopun. AHaNN3 LBETOBLIX NHANKATOPOB MO3BOINI
06bennHUTb OOHOPOAHbIE KNACChl B rPynmnbl, TaKMe Kak: NECHOW MaccuB, 3EMNN, 3aHATbIE
obbekTamun MHPACTPYKTYpPbI, BOAHble 06beKTbI 1 T.M. C nomMoLLblo MmeToaa Knaccudgpukaumm
Obln  NpoBeOeH MOHUTOPVHE  TEPPUTOPUN, KOTOPbIA MO3BOMWA  BbIBUTb Ha Tpex
N306paKEHNSAX HENCMNONb3YEMbIE U HEN3MEHSEMbIE YHacCcTKN 3emenb. OOHaKo CyLLECTBYIOT
TEPPUTOPMM C pPasHbiM UCMONb30BaHMEM B 3aBUCUMOCTM OT AdaTbl M300paXkeHus. ITO
CBUOETENBCTBYET O Pa3HOM BEreTauyMoHHOM MepUode KyNbTyp. Takue y4acTku Obiin
NCKJTIOYEHbI 13 4Yncna Hencnonb3dyemblx. OnpeneneHHble HaMn Cron ObiNn NMepeBeneHbl B
BEKTOPHbIN opmaT [aHHbIX W 3arpy>keHbl B nporpammHoe obecnederne QGIS
3.12.3 (PucyHok - 5).

.

Puc.5 — BEKTOPHbIE CJ10M HEUCITIONb3YEMbIX 3EMEJIb 38 TOU BPEMEHHbIX 11eprnoaa
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B pe3ynbTtate, 6bnn onpeaeneHbl MecTa nepeceyeHns BCex TPeX BEKTOPHbIX CNOEB U
nony4yeHa wutoroesass 06nacTb TEPPUTOPUM HENCMONb3YEMbIX 3EMESIbHbIX MacCUBOB
CEeNbCKOX03ANCTBEHHOIO HasgHa4vyeHus (PUCYHOK 6).

Puc.6 — Heucriosnib3yemble 3emsiv Ce/IbCKOXO3SMCTBEHHOO HA3Ha4YeHNs Ha MCC/IeqyeMo
TELPUTOPUN

OToensHO paccMOTPUM KOHKPETHbIE 061aCTV HEUCMNONb3YEMbIX 3EMESTbHbIX NNOLWanen
1 onpegenim NPUYnHbl Takoro senexHns (Tabnuupl 1-3).
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Tabmya 1
Heucrionb3yembie 3emesibHbie raowanm I ypbeBCKoro parioHa KaimHuHpa4CcKov obaactm
(o6nactb Net)
ObiacTe HenCroL3yembix
3emeJib, HaHECEHHas Ha
ny6In4HyO Ka[acTpoByo
Kapty
CKPUHLIOT CHUMKA
TeppuTopuu,
10J1yYEHHbIV B fporpamMme
Google Earth (gara:
19.05.2022)
YacTn 3emMenbHbIX YH4aCTKOB C KagacTpoBbIMU HOMEPaMm
DaKkTu4eckne 3eMesIbHble 39:03:040035:41 1 39:03:040035:28 (06a B 4aCTHOWN COBCTBEHHOCTN).
yyactkm 3emMenbHble y4acTKM He 06paboTaHbl, He BCraxaHbl K MOCEBHOMY CE30HY,
MO CPaBHEHWNIO CO CMEXHbIMU. BOAN3K HAXOAATCS [OMa U MOCTPONKU.
[Tousnra HeneronbL308ams HecnocobHoCTb 3emnesnagensLes 06paboTaTb yHaCTKM
(skoHOMUMYecKas, pusmnyeckas).
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Tabnmya 2
Hewucrionb3yembie 3emesibHbIe naowann IypbeBCKOro pavioHa KaamHnHrpagexkov obnactu
(obnacte Ne2)
O6nacte
HEeUCTO0/Ib3YEeMbIX
3emeslb, HaHeCeHHas
Ha
ny6anYHyro
KafacTtpoByto KapTy
CKPUHLLIOT CHUMKA
TEPPUTOPUY,
101y HEHHbIN B
nporpamme Google
Earth (gara:
27.04.2022)
YacTn 3eMenibHbIX y4acTKOB € KagacTposbiMy HoMepamm 39:03:040026:19 un
DakTnyeckune 39:03:040026:20 (0ba B 4acTHOM COOCTBEHHOCTN).
3EMEJIbHBIE YHACTKN 3emenbHble y4acTKM He 06paboTaHbl, He BCnaxaHbl K MOCEBHOMY CE30HY, Mo
CPaBHEHVIO CO CMEXXHbBIMMU.
Heuncnonb3ayemas 06n1acTb UMEET YETKYIO KOHbUrypauuio. BosamoxxHo, oba
Monamma y4acTka npuHapniexar ofHoMy 3emnesnafensLy, KOTOPbIV pPeLUnsT UICMONb30BaTh
CBOIO TEPPUTOPUIO MO YaCTAM AaHHON KoHbUrypaumn. Hemcnonb3dyemas obnactb
HEeUCIOIb30BaHMNS
MOXXET CNY>KUTb B KA4€CTBE 3anacHbIX 3eMesib (o Napom) uim Ha ee
MCnonb30BaHne N 06paboTKy OTCYTCTBYHOT HEO6X0AMMbIE PECYPChI.
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Tabmya 3
Heucrionb3yembie 3emesibHbie raowanm I ypbeBCKoro parioHa KaimHuHpa4CcKov obaactm
(o6nactb Ne3)

PR

O6nacts
HeNCro/b3yeMbIX
36MeJib, HAHECEHHas Ha
nyennYHyo
KagacTpoByrO KapTy

CKPUHLLIOT CHUMKA
TeppuTopUH,
10J1yYEeHHbI B
rnporpamme Google
Earth (gara: 19.05.2022)

YacTn 3eMesibHbIX y4aCTKOB C Ka,D,CTpOBbIMI/I Homepamun 39:03:040026:12,
39:03:040026:13 1 39:03:040026:14.

PaKTHackHe 3eMernbHble y4acTkn He 06paboTaHbl, He BCNaxaHbl K MOCEBHOMY CE30HY, MO
3eMeJIbHbIe y4acTKu ’ ’
CPaBHEHMIO CO CMEXXHbIMM.
Ha 1oro-BocToke NnpoTeKaeT peka.
CornacHo cBefeHnsim EMPH, gaHHble y4acTKu He HaxoasaTCs B Yben-nmbo
lpnynHa cobcTBeHHOCTU. COOTBETCTBEHHO, 3EMESIbHbIE MOLWAaanN HEKOMY BO34€eSbIBaTb.
HeUCroIb30BaHNs [aHHble nnowaan HaxoasaTcs B6M3n 3a6004EHHbIX 1 3aPOCLUMX

pPacTUTENbHOCTLIO TEPPUTOPUI.

Taknm o6pasom, Hamy 6bI10 MPOBEAEHO WCCNEedoBaHWE OUEHKU WUCMONb30BaHUS
3emMeslb CeNibCKOXO3ANCTBEHHOrO0 HasHadeHns 3a 2022 rop Ha Tepputopun ['ypbeBCKOro
parnoHa KannHuHrpagckon obnactn. CToUT OTMETUTb, YTO YNCAO HEUCMONb3YEMbIX 3EMESb
HE3HaYMTENbHO. OTO BO MHOIOM CBS3@HO C TEM, YTO AaHHble TEPPUTOPUN PACMONIOXKEHbI
Heganeko oT agMMHUCTPATUBHbLIX LLEHTPOB: I. ['ypbeBcka 1 r. KannHunHrpaga.

[aHHble 3emnn nNpurogHbl ONs BeOeHUs CeNbCKOro XO3AWCTBa, pas3MeLLeHus
KPEeCTbSHCKO-(hepMEPCKNX XO3ANCTB, OCYLLECTBIEHNS TPAHCNOPTHbBIX NEPEBO30OK NPOAYKLUMUN
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B 60nee KpynHble LEHTPbI. VIMEHHO Takasa gnHamuka NnpocMaTpuBaeTCs Ha 3TUX TEPPUTOPUSAX
B HACTOsILLIeE BPEMS.

Mpu4rHaMn HaNN4YMa HENCNOSIb3YEMbIX 3EMESIbHBIX MAaCCUBOB MOTYT CIY>XXUTb:

- 6osblUas Nnowaab 3eMefnbHOro y4acTka CeflbCKOXO3SNCTBEHHOr0 HasHaveHus. 13-
3a 4ero 3emnenonb3oBarenb, pepmep, NpeanpuHMMaTenb He Bcerga ycnesaet obpaboTatb
N BO34enaTb BCIO UMEKOLLYIOCS Tepputoputo. [MponcxoguT 3apacTaHne KyCTapHUKOBOW U
TPaBsAHOW PaCcTUTESNIbHOCTbLIO;

- 3eMJI1 3aHATble BOAHbIMU O6bEKTaM1 U HEMCMOSIb30BaHNE 1X B Gnvpkanwem paguyce;

- 3eMN 3aHATble OObEKTamMu WHPPaACTPYKTYPbl: MOSIEBbIE AOPOrN, COOPYXEHWUS,
XO3ANCTBEHHbIE NOCTPOWNKIN, CKNaabl, eco3alimTHble NoAoCh! U T.M.;

- 3emanm BOAM3KM neca. Takue o06nacTV MNOCTEMEHHO 3apacTaloT OAMHOYHbLIMU
AepeBbaMU;

- 3KOHOMMYECcKass W reononuTudeckass o6CTaHOBKA. OTO CKasblBaeTcs Ha
AeAaTeNbHOCTU npegnpuHumareneit. lNpekpalleHne Nnpon3BoacTBa, NPOCTanBaHNe y4acTKOB;

- 3eMn Nopg, NnapoM. HeKoTopble N3 HX HE NCMONBb3YIOTCA 1 NPEBPALLAIOTCA B 3a51EXN;

- 3eMeJibHble YHaCTKU He NpuHaaiexxar KakoMy-n1mbo nvuy Ha npaBe COOCTBEHHOCTMW.

[ns ycTpaHeHns psiga NpUYnH CYLLECTBYIOT Kak pervoHasbHble, Tak 1 egepasibHble
nporpaMmbl NoAAEP KN hopm npeanpuHUMaTenbLCTBA, OCYLLIECTBSIOLLNX
CEeNbCKOX03ANCTBEHHOE NPOU3BOACTBO. AHTPOMOreHHbIE NPUYNHBI SOSKHbI PEryIMPOBaThLCS
3a CYeT NpOoBedeHVs1 MPOBEPOK U MPUMEHEeHUs Mep 3a HeHag/iexaliee WUCnosib3oBaHue
CEeNbCKOXO3ANCTBEHHbIX Miowagen. Bmecte ¢ TeM, HeO6X0ANMO y4uUTbiBaTb U MPUPOAHbIE
hakTopbl, NOCTapaTbCsa HaNTK 6anaHc Ux B3aMOLENCTBIMSA CO CPpenon Yenoseka.

Takxe, ona nognep’xaHna npoAoBONbLCTBEHHOrO 3anaca HeobxoaMMO BbISABASATb U
BOB/iEKaTb B 0O0OPOT HEMCrnosib3yemMble 1 3abpPOLLEHHbIE CETbCKOXO3SANCTBEHHbIE 3emnun. C
MOMOLLBIO  PasfinyHbIX METOAOB AMCTAHLUMOHHOrO 30HAMPOBaAHWS 3eMAN  BO3MOXKHA
peanu3auns gaHHbIX MHTEPECOB rocyaapcTaa.
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Abstract. The research is devoted to the problem of desertification of the Astrakhan region. To study the process of
desertification, the main methods of remote study of the territory were used. The sources of satellite data were available satellite
images with a 9-year difference, from the satellites Landsat-8 (2013) and Sentinel-2 (2022).

Keywords: desertification, satellite images, analysis, satellite monitoring, remote sensing of the Earth, GIS.

Annomayus. VccaedoBanue nocBaujeno npodaeme onycmuinubanua Acmpaxarckon obaacmu. [Iaa usyuenus
npoyecca ONYCMuHUBAHUA OblAU  UCNOAL306aHBL  OCHOBHBIC MemoObl OUCHIAHYUOHHO20 USYHEHUS Weppumopuu.
Mcemounukamu cnymuuxoBuix OAHHBIX NOCAYKUAU OOCYNHBIE KOCMUYECKUEe CHUMKU C 9-1u Aemueil pasHuyei, co
cnymuuko8 Landsat-8 (2013 e.) u Sentinel-2 (2022 e.).

KaroueBuie croBa: onycmoimubanie, kocmueckue CHUMKU, AHAAUS, CHYMHUKOBbLI MOHUMOPUHE, OUCTHAHYUOHHOE
sonoupobanue 3emau, TVIC.
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OnycTblHMBaHME — nMpouecc perpagjaunm 3emMenb, MNPUBOSALMA K  CHUXXEHUIO
naogopoAnNs NOYBbl, NCHE3SHOBEHWUIO PACTUTENBHOIO Nokposa. OnyCTbiHMBaHNE TEPPUTOPUIA
XapakTepusyetcs HeobpaTuMbIMKU B €CTECTBEHHOW cpefe npoueccaM YMeHbLUEHWS
KOSIMYeCcTBa pacTeHuin, obegHeHNss BMAOBOrO COCTaBa, NpU 3TOM Ha neckax obpasyroTcs
o4aru, HeNoOKpbITble PacTUTENBHOCTLIO [1].

Mpobnema oONyCTbIHMBaAHUA Mpexne BCero akryajibHa B KOXKHbIX pPernoHax
eBpornenckomn 4actn Poccuu, npouecc onyCTbiHMBaHUSA Pa3BMBAETCHA B TaKMX PernoHax, Kak
pecnybnuka Kanwmblkus, AcTpaxaHckas obnactb, Bonrorpagckas obnactb, Pecnybnuka
HarectaH n gp. NMNpobnema onyCcTbIHNBaHUSA 3eMeNb BO3HNKNA B 60-ble rogpl 20 Beka B CBA3Y
C pacnawlkon 3eMefib 1 BO3POCLLEN aHTPOMNOreHHON Harpy3Koin Ha JaHHble TepputTopun [2].

Hanbonee odEKTUBHBLIN N COBPEMEHHbIN MeToh 60pbbbl C  ONYCTbIHNBAHUEM
ABNSETCHA B NEpBYH o4yepenb CMyTHUKOBbLI MOHUTOPUHI, KOTOPbIA NMO3BOMSET YCMNELHO U
ornepaTtBHO PEeLLNTb NOCTaBfIEHHbIE 3a4ad4Mn.

AHanuna onycTbiHNBaHMA C UCNONb30BaHNEM METOA0B ANCTAHLUNOHHOIO 30HAMPOBaHUSA
n NMC TtexHonormm MoXeT ObITb UCMONBb30BaH B KadYeCTBE WHCTPYMEHTA BbISAB/IEHUSA
OVHaMUKN OMNYCTbIHUBAHWUSA, OMPeAeneHns U3MEHEHU UX XapakTepUCTUK, YTO MO3BONSET
obecneunTb WX paunoHanbHOE WCNOJIb30BaHME PECYpPCOB WAN NUKBMAALMM  O4aroB
OMNYCTbIHNBAHUA NN BBEOEHNS OCOB0ro pexxnma nx MCnonb30BaHnS.

Llenbio nccnepoBaHns sBRASIETCA NPOBEAEHME aHanm3a o4aroB OMyCTbIHUBAHUA Ha
Tepputopun  AcTpaxaHckon o6nactu C WUCMNONAb30BaAHWMEM METOAOB LUCTAHUMOHHOMO
3oHanposanHus n MNC TexHonorum.

OcHoBHass 3apgaya wccnepoBaHus - onpefefnieHne  OUHaMukyi  gerpagaumm  wm
OMNyCTbIHMBaHNA 3eEMeNb CEBEPO-BOCTOYHOM YacTu Nprnkacnmnckon HU3MEHHOCTN.

O6bekTOM wuccnegoBaHnss B AaHHOW paboTe sBnsAeTcss AcTpaxaHckas o6nacTb,
pacnonoXXeHHasa Ha lNMpukacnMnckom HU3MEHHOCTU (PUCYHOK 1).
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PucyHok — 1 Viccnepyemas Tepputopus AcTpaxaHCcKon obnactum

AcTpaxaHckasa obnacTb pacnosnoxxeHa Ha NprukacnnMnckom HUSMEHHOCTW. [1oYBEHHbIN
NMOKPOB XapakTepu3yeTcss 6onbwnMm pasHoobpasnem un nectpoton. OH npepncrasneH
ManonNpPOAYKTMBHbIMU 3aCONEHHbIMW, COMOHUEBaTbIMU 1 3a60no4eHHbIMKM novsamu (80%
TEPPUTOPUM) 1 NNOSOPOAHBIMI MacCHMBaMn anatoBranbHbIX NOYB NOMMbI U OenbTbl Bonrn.

OueHka W3MEHEeHUN TeppuToOpUM MPOBOAWMIACH C UCMOMb30BAHWEM MPOrpPamMMHbIX
ob6ecneyveHnn QGIS Desktop 3.28.0 1 GRASS GIS 7.8.

B kauyecTBe wuCXOOHbIX Martepuanos, LS [OAHHOro WccnegoBaHWs, C canTta
https://glovis.usgs.gov/app, 6b111 3arpy>KeHbl AOCTYMHblE CNYTHUKOBbIE CHUMKN MECTHOCTH,
cOoenaHHble 3a NeTHUIN nepuopg - ¢ annapara Landsat 3a 2013 rog n Sentinel-2 3a 2022 roga,
KOTOpble Hanbonee NOAXOAAT ANS Leneil MOHUTOPUHIra QUHAMUKK OMyCTbIHUBaHWS.

Ha atane npepsaputenbHOn 06paboTKM CryTHUKOBbBIX CHUMKOB, B nporpamme QGIS
3.28.0, ocywiecTBnsaAnacb CKfenka KaHanoB B €OUHbIA MYNbTUCMNEKTPasbHbIA KOMMO3UT,
KoMbuHaumsa kaHanos 3,2,1 «eCTeCTBEHHble LBEeTa» U Mx obpesdka no obnactm obbekTa
nccnenosaHns (PUCYHOK 2,3).
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PucyHok 3 - CHumok Sentinel-2 ot 02.06.2022
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Cnepyrowum penctememM nocnefoBano  Knaccupukauus CHUMKOB, C  MOMOLLBHO
nporpammHoro obecneyeHust GRASS GIS 7.8, koTopasi npegnonaraeT BblAefIEHNE O4aroB
OnyCTbIHMBAHMSA NOCPEACTBOM MPOrpaMMHbIX anropuTtMOB, UCNOMb3YOLWME OaHHbIE O LBETE
SYENKN, N BblOeNsowme OOBLEKTbI MO LBETOBON OAHOPOOHOCTU. Kaxkabli CHUMOK Obln

PUCYHOK 4,5).

'i.

pacnpepeneH Ha 15 knaccos (|

s Sl
S R ]
PucyHok - 4 Knaccudmkauyusa cHumka Landsat - 8 ot 15.06.2013

PucyHok - 5 Knaccudmkauus cHumka Sentinel-2 ot 02.06.2022
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B pesynbrate knaccudukaumm mnsobparkeHne ynpoCcTUOChb, Ha Npeobpas3oBaHHbIX
CHUMKaX KOHTPACTHO OTAENSOTCA OOHW MPUpPOoAHble OObEKTbl (paloHbl) OT Opyrux. 3TO
obneryaet npouecc AenprpoBaHnsa CHAMKA — 3KCTPanonsaumm OKabHbIX XapakTEPUCTUK
Ha BCIO nnowanb OTHOCUTENbHO OOHOPOAHOrO O6bEeKTa, OPUEHTUPYSACH HA KavecTBO
n3obpaxxkeHnn.

Kaxxgoe wusobpaxeHne kKnaccupunumpoBanocb OTAENbHO, KAacCbl O6bednHEHbl B
cnepyoLwme TemaTuyeckmne rpynnbl: UWEHHbIE PaCTUTESNIbHOCTU Y4acTKu, BoAa, NONMEHHbIE
nyra, neca. lNocne 4ero 6bina BbiNO/HEHA NMOCT 06paboTKa KnacCcuprKauMoHHbIX CHUMKOB,
3aKnovaroLlas B nsbasneHnn BCEBO3MOXKHbIX «LLYMOB» (OTAENbHbIX NUKcenen). B pesynbtarte
nosy4yaemM 3amMeTHO OT(PUIbTPOBaHHbIE N300PaXKEHUS (PUCYHOK 6,7).

JIHIIECHHEBIE PACTHTEIBHOCTH
VHacCTKH

. BOIA

. TIOHMEHHEIE JIyTa

. Jeca

PucyHok — 6 TemaTtuyeckas rpynnmpoBka cHuMKa Landsat - 8 ot 15.06.2013
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JTHINICHHBIE PACTHTEIIBHOCTH

Y9acTKH
. BOJA

. TOHMEHHEIE IyTa

- Jeca

PucyHok — 7 TemaTtunyeckas rpynnmpoBka cHumka Sentinel-2 ot 02.06.2022

Cnepgylowmm 3aTanom SIBAANOCL NpeobpasoBaHve pesyfbTUPYIoLWEero pacTtpa AByX
CH/MKOB B BEKTOPHbI (popMaTr M 3KCMOPT BEKTOPHOro CiOs KOHEYHOro pesynbrata
noctknaccmpukaumm B wenn-gann (ESRI SHP). BekTopHbIi ¢opmMaT no3BOAUT Ham
OCYLLECTBUTb «PasHuLy» CHUMKOB B nporpaMmmHoM obecneveHnn QGIS n nonyunts faHHbIe
pacnpefeneHns o4aros OnycTbIH/BaHNUS AHHON TEPPUTOPUN.

Mpy ncnonb3oBaHNM NHCTPYMEHTA «pasHuLa» ONS BEKTOPHbIX CMIOEB OBYX CHUMKOM
Mbl MOAYYUNN Pe3yNbTUPYIOLWMIA CJION, BblAENEHHbI OpaH>XXeBbIM LIBETOM, KOTOPbIA He
NnepeKkpbIBAETCHA CO BTOPbLIM CNOEM (Pe3YyNbTUPYIOLMNIA CNOM — 3TO NEPBbLI BEKTOPHbIN C/ION C
yOaneHHbIMn 061acTaMmn NEPEKPbITUS) N BbIACHUAN pasHuLy (PUCYHOK 8).
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PucyHok - 8 PesynbTupytowmin cnom

Mony4eHHbI pe3ynbTaT 6bin pasgeneH Ha 4 cermeHTa, Ans Toro 4Tobbl onpenennTb 1
onuncaTb TOYHbIE MecTa aerpagauum

an TN

PucyHok - 9 Pe3ynbTupyrowmm Cron, pa3aefnieHHbIn Ha CErMeHTbl
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C NpvMeHeHneM OaHHOro MeToda U KOCMUYECKUX CHUMKOB BbISIBSIEHbI Cnegytolime
N3MeHeHNs nccnegyemon Tepputopum (tabnmua 1):

Tabnuua 1
Pe3ynbTaTbl cpaBHEHUSA ONYCTbIHMBAHNA TEPPUTOPUK ACTpaxaHCKo o6nacTu
CermeHT dparmeHT cHMKa Landsat - 8 ot ®parmeHT cHumKa Sentinel-2 ot 02.06.2022

15.06.2013

CermeHT 1 noaBepraetcsi HambosfbLUEMY W3MEHEHWIO PacTUTENIbHOCTU. PaccmoTpum oavH ”3
y4aCTKOB Aerpagaummn gaHHoro cermeHTa. Ha gaHHbIX CHUMKaX MOXXHO 3aMEeTUTb SIBHbIE U3MEHEHNS,
npucyTcTBYeT obpasoBaHme 60M0T M3-3a 3abosiavmBaHusl NoYB, UCYE3HOBEHME XBOWHbIX NECOB
BO3J1E pycra peKn 1 JOPOXKHbIX ceTell. K HacTosLeMy BpeMeHn faHHas TeppuTopust npuobpeTtaert
XapakTep 3KOJIOrM4ecKoro 6eacTausi.

3emnn Ha TeppPUTOPUN CErMeHTa 2 UMEIDT OTpULATeNnbLHOE pas3BuTie Tepputopun. Ha cHumke 2022
roga MpPUCYTCTBYIOT M3MEHEHMS BO3MIE HACENIEHHbIX MYHKTOB, WCYE3HOBEHWE 3HAYUTESIbHOrO
KOIN4eCcTBa PacTUTENbHOCTU, KOTOPbIE CBUAETENBCTBYIOT O CHUXKEHUM UCMOMb30BaHWUA CENIbCKO-
XO3ANCTBEHHbIX Y4aCTKOB, B OTINYUW OT Ucnonb3osaHus B 2013 roay.
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Tabnuua 2
PesynbTaTbl CpaBHEHUSA ONyCTbIHMBAHUSA TEPPUTOPUN ACTpaxaHCKOM obnacTtu
CermeHT ®dparmeHT cHMKa Landsat - 8 ot ®parmeHT cHmka Sentinel-2 ot 02.06.2022
15.06.2013

3
CermeHT 3 UMeeT oTpuuaTenbHY0 AMHAMUKY PasBuUTUS TeppuTopumn. MNponcxoguT UCHE3HOBEHMWE
XBOWHbIX JIECOB, O YEM CBUOETENbCTBYIOT CBET/bIA MecHaHbll LBETOBON (DOH MATEH Ha JIECHbIX
yyacTkax. GUKCUMPYTCS NYCTbIHHbIE OYaru, JIMWEHHbIE PACTUTENBHOCTW.

4

CermeHt 4 nogsepraeTca HaMMeHbLlleMy W3MEHEHUIO pPacCTUTEesIbHOCTU. Ho ectb y4acTKun
(bI/IKCI/IpyPOLLI,VIe NyCTbIHHbIE O4aru, nMweHHblIe PaCTUTENIbHOCTU. MO>XHO 3aMeTUTb USMEHEHNS B BUAE
NCYE3HOBEHUA 3HAYUTENBHOMO KOJSIMYEeCcTBa XBOWHbLIX JIECOB, He ncnosib3yeMoCctn 3eMellb

CeJIbCKOXO3ANCTBEHHOrr0 HasHayeHus. [JaHHaa TeppuTopms Hanbonee NogBep KeHa BOSHUKHOBEHWIO
Nno>xapos.

Takum 0bpasom, B pesysbTaTe UCCNeQoBaHuii ObI0 BbISBEHO, YTO HA TEPPUTOPUM
AcTtpaxaHckoin obnactu ¢ 2013 no 2022 rog 3aMeTHO M3MEHUNCH NAOLAAN PACTUTENIBHOCTMN,
YTO CBUAETENLbCTBYIOT O HapacTaHUM camMoro OnacHoro Buaa gerpagauum — onycTblIHNBaHUS
B CBS3N C YEM, MOXKHO OTMETUTb, YTO Aerpagaums naHgwadpToB AcTpaxaHCcKon obnactn K
HaCTOSALLEMY BPEMEHU MPUOBPETAET XapaKTep 3aKosorndeckoro 6eacTams.

AcTpaxaHckaa obnactb Hambonee 4acTo MNOABEPraeTca BO3AENCTBUI CTEMHbIX
noxkapos. Hanbonee 4acTo ropsaT y4acTkun B6NN3N HACENEHHbIX MYHKTOB, LOPOXKHOW CETH.
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lMocne nokapa no4sBa OroNseTcsl U NOKPbIBAETCHA 30J10M, NO3TOMY OHa ObicTpee U
CUnbHee HarpeBaeTCcs, NCCYLLAETCs, CNOCOOCTBYSA aerpagauun.

Hanbonbliee KonNM4ecTtBO MOXXapoB Habnwogaetca B anpene, mapte U mae. 370
CBSI3aHO C TEM, YTO B 3TM MECSLbI NPOLUNIOrOAHAS PaCTUTENBHOCTb MHTEHCMBHO MPOCbhIXaeT
nocne 215 3MMHUX ocagKoB, Hanbonee CUbHbI BETPA 1 HE HAaCTyNaeT elle nepuo BECEHHe-
NETHEro MnosoBOObs, KOTOPLIA HE CMOCOOCTBYET CO34aHWIO YCNOBUIA, HEOOXOOUMbIX ONS
BO3HMKHOBEHMS NMOXXapos [3].

MpumereHne MNC-TexHonorunn gns 06paboTKM 1 aHaNN3a KOCMUYECKMX CHUMKOB AaeT
BO3MOXHOCTb OMNPEnenMTb HEe TONbKO BENNYMHY O4aroB OMyCTbIHMBaHMS, HO W
reorpamyeckn TOYHO YCTaHOBUTb WX MOMOXEHMEe B MNpocTpaHcTBe. MeTton nossonun
OLEHUTb OMNYCTbiHMBaHNE TeppuTopun AcCTpaxaHCKonm 06nacTu, UCNONb3Ys CryTHUKOBLIE
CHUMKKM 3a 2013-2022 rr. Vcnonb3oBaHne gaHHOro cnocoba no3BOSNA BbISBUTb MPOLIECC
OMyCTbIHNBaHMS OOJbLLON TEPPUTOPUN UCCNEQOBAHNSA NPU MaIOM KONMYECTBE BPEMEHHOIO

pecypca.
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BanTtuicknin hegepansHbli yHUBepcuTeT uM. . KaHTa.

Abstract. The study is devoted to the problem of the occurrence of fires in Russia on the example of the Ryazan
region. To study the fires, the main methods of remote study of the territory were used. Satellite data sources were satellite
images from the Landsat-5 satellite with a difference of 2 months.

Keywords: wildfire, satellite images, GIS, satellite monitoring.

Annomanus. Vccaedobarue nocbaujero npodaeme nosbaenus noxapod 6 Poccuu na npumepe Pasanckoti obaacmu.
JIas usyuenus noxapuuy 0bL11 UCH0Ab306aHbL 0CHOBHBIE MeO0b. OUCAHYUOHHO20 U3YUeHUA meppumopuu. Mcmounukamu
CHYMHUKOBbIX OAHHBIX NOCAYKUAU KOCMUHECKUe CHUMKU co cnymuuxa Landsat-5 ¢ pasnuyei 6 2 mecaya.

KaroueBuie caoba: noxap, kocmuueckue chumxu, T'MC, cnymuuxoBuiil MOHUmMopuHe.
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PeuenseHT: Carntos Pamnnb ®apratoBny, KaHONOAT TEXHUYECKNX HAYK, OOLIEHT,
3amecTuTenb gupekTopa no Hay4yHon pabote B OO0 «HayyHo-nccnegoBaTtensCKuim U NPOEKTHbIN
WHCTUTYT 3KOJIOrMYeckmx npobnem», r. OpeHbypr

Kaxgbin rog B Poccun cny4aroTcs TbICAYN NIECHbIX, TPaBAHbIX U TOPPAHLIX MOXKaPOB.
Hepeoko oOroHb nepeknabiBaeTCA Ha OEpPeBHU U cena, cropawT Aoma, rmMbHyT faogu n
XXUBOTHbIE. [IbIM Ha foporax CTaHOBUTCS MPUYNHON MHOIMMX aBapuii. [loXapbl CUbHO BAUSIOT
Ha KNMMaT: BCE Yalle HaCcTynarT nepmnobl 3acyxu, Xapbl 1 yparaHHbIX BETPOB. A 3TO co3aaeT
yC/I0BMS, NPW KOTOPbIX 0601 noxxap 6bICTPO passBmBaeTCs.

B Poccun ceitvac cropaet 6osblle fnieca, 4em BbipybaeTca. HO npu 3TOM ropsT He
TOSIbKO fleca, HO u nond, 6onota. Kaxgplh rog OroHb nMpoxoauT OKoso 40 MUAAMOHOB
reKTapoB NPUPOLHLIX TEPPUTOPUN.

[nsa onpegeneHnsa nnowann nNoBpeXXAeHHbIX noxXkapamu 3emenb PsasaHckon obnacTu
Heo6XOAMMO MPOBECTU MOHUTOPUHI Takmx 3emenb. [Ons ObICTpOro onpepeneHus noct-
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noXKapHbIX nfaowanen O6yper yaoobHO BOCNOMbL3OBATbCA METOAOM  AelncpoBaHus
KOCMUYECKNX CHUMKOB.

LelwmndpoBaHne KOCMNYECKNX CHUMKOB — 3TO YTEHNE, paclunpoBKa, HTepnpeTaums
cogep kawmxca poTorpadnyecknx N TeNEBN3NOHHbLIX CHUMKOB, BbIMOMHEHHBIX B Pa3INYHbIX
WHTEpBanax BMAUMON 30HbI crnekTpa u uHdpakpacHbix (MK) cHumkoB B guanasoHe 1,8-14
MMK. CbemMka M3 KocMoca MNpoM3BOOUTCSH C MNUNOTUPYEMbIX KOCMUYECKUX Kopabnen un
aBTOMaTM4eCKnX cTtaHuuin Ha BbicoTax OT 150 go 1000 KM C OKONI03EMHbIX OpOUT 1 Ha
3HauMTeNbHO 60nee ypaneHHbIX PacCTOAHUAX C KOCMUYECKMX Kopabnein u annapaTos,
npeaHasHa4YeHHbIX gns U3y4eHns gpyrux nnaHert. [1]

KomnbtoTepHas 06paboTka CHUMKOB, NPeAcTaBNeHHbIX B LMMPOBOM BUAE, OTKPbIBAET
HOBble TEXHUYECKME BO3SMOXHOCTU Aansa pgewmndpuposaHms. CneumanbHble NakeTbl
nporpamm, Takue Kak Mcnonb3oBaHHbIN Npu nogrotoske aaHHon ctatbn QGIS n GRASS GIS,
NO3BOMSOT BbIBOAUTL CHUMOK Ha 3KpaH MOHUTOPA, YydllaTb Ka4eCTBO CHMMKA (Hanpumep,
ybupatb BAMsiHUE atMocdepHOM ObIMKM), CUHTE3UPOBATb LIBETHbIE N306paXkeHns!, BbIMOJIHATb
aBTOMaTU3NPOBaHHOE el pupoBaHne, NoayyaTe KOINMYECTBEHHbIE AaHHbIE (KOOPOVHATHI,
paccTosHUSA, niowaamn u T. 4.). Pesynetatbl KOMMNbLIOTEPHON 06paboTKK Cny>XaT OCHOBOW AN
CO34aHNsa KapT, KOTOpble MOryT ObiTb 3anucaHbl B LUMGPOBOM Buae UM pacnedaraHbl Ha
bymare.

MonyyatoT unpoBblE CHAMKA NP CbEMKE CKaHUPYOLWMMN CUCTEMaMU C adpo- Unu
KOCMUYECKMX HOCUTESNEN, TaKNX KaK HanpumMep pocCcuinckmne cnyTHMkn Pecypc, ppaHuysckme
SPOT unun amepunkaHckne Landsat. [2]

Llenbto jaHHOro nccnenoBaHus sIBASIETCS BbISABIEHWE NnoLwaam noxXxapos B PazaHCcKom
obnactu nepuoga 2010 roga.

Insa peweHnss NOoCTaBNEHHON LEenu HeobXOAMMO BbINONHUTL AewndpupoBaHne
Pa3HOBPEMEHHbIX CHUMKOB, KOTOPOE MO3BOMMT BbiSBUTbL NNOWaab MNOBPEXAEHHbIX
TEPPUTOPUI.

MOHUTOPVHI  TEeppUTOPUA  MPOBOAWACSA C  WCMOJIb30BaHMEM  MPOrpPamMMHOro
obecnedveHns QGIS 3.16.3 n GRASS GIS 7.8.7 Ha ocHOBe cHuMKOB Landsat-5.

Bbino Bbi6paHO gBa CHMMKA C pasHuuen B gsa mecsaua — 24 moHsa 2010 roga n 18
asrycta 2010 ropa.

MepBbiM 3Tanom 6bina ob6paboTka KOCMUYECKMX CHUMKOB B nporpamme QGIS gns
Nosy4eHns LBeTHOro nsobpaxkeHnsa. KombuHauusa kaHanos Ans nosiydeHns n3obpaxkeHus B
€CTEeCTBEHHbIX UBeTax ans Landsat-5 6bina BoibpaHa 5-4-3 gnst KpacHOro, 3e71IEHOr0 U CUHErO
COOTBETCTBEHHO. BbInn nonyyeHsl ABa n306parkeHns, Ha KOTOPbIX YETKO BUAOHbI USMEHEHUSA
NOYBEHHOIO NOKpPOBa (PUCyHKK 1, 2).
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PucyHok 1 — CHumoK Landsat-5 ot 24 utona 2010 roga

PucyHok 2 — CHumMok Landsat-5 ot 18 asrycta 2010 roga
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Cnepytowmm atanom 6bin nepexof B GRASS GIS gns BbInOSHEHNS Knaccudukaummn.

Ona ypobctea BOCMpUATMA MHGOpMaumn Oblna co3gaHa Macka BOfpl, @ CHUMOK
asrycta 2010 roga 6bin paséut Ha 20 knaccos. Mony4nnocb M306parkeHne, Ha KOTOPOM
XOpOLLO BugHa nckomas obnactb NOBPEXOEHHbIX TeppuTopuin. Ha pncyHke oHa BblgeneHa
TEMHO-(PMONETOBLIM LIBETOM 1 pacnonoXeHa B LLeHTPe 1 NpaBomr YacTu pUCYHKa 3.

Ctont OTMEeTUTb, YTO anNropuTMbl OAA MACKM BOAbl HE BcCerga KadeCTBEHHO
cpabartbiBatoT. V13-3a TEMHbIX Y4aCTKOB NOBEPXHOCTU BOAbl HEKOTOPbIE 061aCcTN anropuTm
He 3aTPOHyN, NO3TOMY YacTb PEKUN U TEMHble BOLHble OOBLEKTDI, LBETA KOTOPbIX OAN3KN K
LBETY 3aTPOHYTbIX MOXXapoM TEPPUTOPUIA He Bbin yOpaHbl CO CHUMKA. DTO CTOUT YYUTbIBATb
NPW KOHEYHbIX pacyeTax Naowagn noxkapui,, OPUEHTUPYSCb HA CHUMOK, MOJTyYEHHbI B
QGIS.

PucyHok 3 — Knaccudurkaum

=i

9 cHuMKa Landsat-5 ot 18.08.2010

Hanee 6bInn 06beanHEHbI NO KnaccaMm ABe OCHOBHblE 061acTu: NOBPEXOEHHAs 1 He
3aTpoHyTas noxxapamu (PUCYHOK 4).
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PucyHok 4 — TemaTtuyeckas rpynnuposka cHumMka Landsat-5 ot 18.08.2010

Mocne 6bina npousBegeHa nocTobpaboTka KnacCcuUUMPOBAHHOIO CHUMKA ANs
n3baBneHns OT pasnnyHbIX WymMoB. B pesynbtate nonyyunocb OTHUABTPOBAHHOE

n3obpaxkeHne (PUCYHOK 5).

- ' : L]

PucyHok 5 — OTchunbTpoBaHHbIn cHUMOK Landsat-5 ot 18.08.2010
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Hanee Heobxogumo Bocnonb3oBaTbesa nporpammon QGIS gna nogcyeta nnowanu
cropeswunx Tepputopuii. lna nepexoga B nporpaMmmy Heob6xogumo npeobpasosaTb pacTp B
BEKTOPHbIN (hopMat 1 3KCNOopTMPOBaTh ero B shape-gainsn. BeKTOpHbIN cnon npeacTasieH Ha
PUCYHKE 6.

"e ! . Q =

PrucyHok 6 — BekTopHbIn croi

Mocne nmnopTta shape-gaina B nporpammy QGIS 6b1aM npousBeaeHbl cnegytowmne
OEeNCTBUS: Obilnn ybpaHbl NULWHNE OOBEKTLI, MOMNABLUME B KATErOPUIO NOXKapoB, U CO34aHbl
NONUIOHbI ONS BbISBNEHUS nnoLwaan (PUCyHKmn 7, 8).

PucyHok 7 — OTpenakTMpOBaHHbIN CHUMOK
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PucyHok 8 — NMonnroHsl naowann noxxapuiy,

Mnowann noAnroHoB (BCEro noayymnocb 6) 6biAv NocHMTaHbl B rekTapax Wu
nepeHeceHbl B MS Excel gna onpegeneHus cymMmbl BCEX nnoLanein, 3aTPOHYTbIX NoXkapamu
(pncyHkn 9, 10).

(2} 2 — Features Total: 6, Filtered: 6, Selected: 0 — O X
VAE X B=HE- B & I EYTESPD BR R E -
‘7113 id - 1 = 1_5::_ ] a S "V ‘ ‘AOBHOB;I: Bce:\ O6HOBMTb BbiAENEHHbIE
% i a il | aren pesimeter
1 1 25930211,000000 2591,032338033571250 52,798998893409163
2J 2 395044408, 400000  39222,726155321310216 208,574348305292204
3l 3 230122632,400000  23061,314642307635950 154,515892714673811
4‘ 4 60388065,300000 6034,443407421927077 42,256031632669014
5 5 420955922,800000  42089,828809621511027 105,552146553295259
6 ' 6 21605880,900000 2158,883987687462195 24,730320622532730

\? Bce obbexThl " = [

PucyHok 9 — Tabnuua pacyeta nnowaan QGIS
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m [naeHan | Bcraeka  Pa3zmetka ctpad | Qopmynel | Jaddsle | Peuenzvpoeann Bug & @ =

z °$ Calibri - 1‘I‘ - f f ? = Ll-lncnoaoﬁ - A i - AT
2 X K 4- AN EEEHEH- B-ou ow A
BcTaeute Ctian | Aveiku
LF  E AAL EE(Y 8 - @
Eydep ob... LWpugT EblpaeHnBaHnE Yucno Pegaktmpo..
Cc8 hd J | =CYMM(C2:C7) A
A B C N
1 Homep TeppuTopum Maowaab Tepputopuu (ra) |Maowaas TeppUTOpUK (KB. KM)
2 1 2591 259 |=
3 2 39223 392,2
4 3 23061 230,6
5 4 6034 60,3
b 5 42090 420,9
7 6 2159 21,6
8 |OBwaa nnowaab 115158 1152
M 4> M| fincrl “Tncr2  Tncr3 ¥ 14 2l
rotogo | (|EER | 100% () [] (+)

PucyHok 10 — Tabnuua pacyeta obuien nnowaan noxapuwy, MS Excel

Vicxogsa n3 nonyyeHHbIX AaHHbIX Mbl NOYyHUIN Takme 3HAYEeHNS: NoLwaab NOPaXKeHHbIX
no>xapom Tepputopuin pasHa 115158 ra unu 1152 kv?.

Mnowaab ropoga PAsaHb paBHa 224,2 kM. lMonyyaeTcs, Y4TO Mowanb COXOKEHHbIX
TeppuTopuin obnactu B 5 pasd 6onbLue naowaan Tepputopun 061acTHOro LeHTpa.

Takum obpasom, B pesynbrare nccnenosaHuini 6bio BbIABIEHO, YTO Ha TeppuUTOpUn
PasaHckon obnactn B pe3ynbTaTte noxapos 2010 roga scero 3a 2 mecsua 6b110 BbKXEHA
TeppuTopus, B NATb pas3 Npesocxojsllas pasmepbl PazaHu.

Jleto 2010 roga, 6bINO MNPU3HAHO CUHOMTMKaMXW CaMbiM >XapKnUMm 3a nonBeka
HabnogeHnn. Torga n3-3a aHoMasibHO BbICOKOM TeEMMepaTypbl BO3AyXa M 3aropeBLUNXCS B
MogmMockoBbe TOPMPSAHNKOB ropof HAKPbLISIO rNYyCTbIM CMOrOM. KOHUEHTpaunmn 3arpsasHaoLwmx
BELLIECTB Ha TepPUTOPUN CTONNLBI NPEBbLILLIANW NPeaenbHO JOMYCTUMbIE HOPMbI B HECKOJIBKO
pas: no yrapHoMy rasy — no4tu go 7, rno B3BeWeHHbIM BewecTsaM — 0o 16. CunbHenwas
ObIMoBas 3aBeca Obinia B ropoge noytn mecsd. [3]

B npupoge cnyyaroTcs noxapbl, KOTOPblE HMKAK He CBsA3aHbl C 4enoBekoMm. [MpuynH
ONA 9TOro BCEro Tpu: Ccyxme rpodbl (6e3 [oXkas), nageHue MeETeOopUTOB, U3BEPIKEHME
BYJIKQHOB. Takue noxkapbl CRy4alTCs KparHe pefko. Ha gaHHbIi MOMEHT M3BECTHO, YTO
OEBATb U3 AeCATN NPUPOAHBLIX NOXapOB MPONCXOLAT NO BUHE YesioBeKa.

OCHOBHbIE a@HTPOMOreHHble (MPSIMO UM KOCBEHHO CBSA3aHHblE C OeATEIbHOCTbIO
YeNI0BEeKa) NPUYUHbBI NOXXapoB — 3TO:
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— npegHaMepeHHble NOAXKOr Tpasbl;

— OpPOLLEHHbIE HEMOTYLLUEHHbIE OKYPKW;

— MJIOX0 3aTyLWeEHHbIE KOCTPbI;

— HEMOTYLUEHHbIE MbDKM OT OXOTHUYbUX MAaTPOHOB N3 TAELWMX MaTepPNanos;

— HeucnpasBHble MawuHbl  (NeperpeTbii  rywuTenb WM HepaboTaloLwmii
NCKpOracuTeb);

— NMMPOTEXHMKA (NeTapabl, KNTANCKME NETaOLWME UK Naasalome oHapuKn 1 gop.);

— ByTbUIKM C ocTaTKaMn XUAKOCTU (MOryT C(hOKYCMPOBaTb COJSIHEYHbIE NIy4u, NOJOBHO
nyne).

Ecnm nckniounTb BCe 3TU MPUYMHBI, TO MOXKapbl CTaHYT PEOKOCTbio, a Cun
NECONOXapHbIX CTPYKTYp OyOeT xBataTb Ha CBOEBPEMEHHOE TylweHue. Ecnn nogn 6yayT
OTHOCUTbCS BHUMATENbHEE K CBOMM LENCTBUAM K OepexHee — K npupoae, akKypaTtHee
obpallaTtbCsi C OrHEM, 3TO MOXKET CNACTU XXU3Hb UM N UX 6Nn3KuM. [4]

Haxe ecnn noxkap ganeko, OH BCE paBHO BAUSIET HA KaXXOOro U3 Hac, a OencTeusd
Ka>KOoro U3 Hac BNAUSIIOT Ha Hally cpeay obutaHus. He 6bIBaeT Yy>XKuUX NoXXKapoBs, Koraa roput
Hawla cTpaHa, Hawa nnaHeta. Ecnm mbl He cnpaBuMca ¢ noXkapamu, TO NoXKapbl CMPaBATCA C
HaMW.

Vicnonb3oBaHne CnyTHUKOBbIX OaHHbIX U [NC-TexHonormm nomMoraetr He TOJbKO
onpenennTb pasMepbl TEPPUTOPUN, 3aTPOHYTbIX MNOXapamun, HO U TOYHOE PacCrofiOXeHne
Taknx TeppuTopuUiA B reorpaduyeckmx KoopauHaTtax. Takke MCnonb30BaHHblE CNoCcOoO6bl
NO3BONIAIOT B KOPOTKUE CPOKU BbINONHUTL G0MbLUyo paboTy, BeOb onpenesnieHne rpaHuL
no>kapoB Mpu MOMOLUM CMNYyTHMKOBOIrO reofge3nvyeckoro o060pynoBaHMsi MOXET 3aHATb
MecsLbl.
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AHanun3 nameHeHus pycna peku Coipaapby No AaHHbIM AUCTaHLMOHHOMO 30HANPOBaHNS
3emnu
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LLlapomoBa ApuHa NropesHa

MarucTpaHT HanpaBneHNs NOArOTOBKN «3eMNeyCTPONCTBO U KagacTpbl»,
BanTtuitcknii hegepansHbili yHuBepcuteT uMm. V. KaHTta

Abstract. In the modern world, people in their activities have a very big impact on the environment and climate.
These changes are not always positive, often rash actions lead to droughts, drying up of rivers, shallowing of lakes. Thanks to
Earth remote sensing data, it became possible to study the changes in water bodies over time. The aim of the study is to study
the transformations of the Syrdarya riverbed for 8 years. This article will use images from the Landsat 8 OLI / TIRS satellite
for 11/06/2013, 17/06/2015, 05/06/2017, 11/06/2019, 17/06/2021.

Keywords: space images, ecology, territory monitoring, water bodies.

Annomayusa. B coBpemernrom mupe a100u 6 cBoetl OeameavHoCy 0ka3bi6aon ouens 004btioe BAUAHUE HA IKOA0UTO
u xaumam. He Bceeda amu usmeneHus noaoxumeavHole, 3auacmyto HeobOymanHvle OeicmBus npubodsam x 3acyxam,
nepecvixanuto pex, obmesenuto osep. baaeodaps Oannvim  OucmanyuonHoeo 30HOUpoBanua 3emau  npedcmabuaace
Bosmosxxnocmy uccaedobanus usmerenus BoOHvix 00vexmo8 c meuenuem Bpemenu. Lleavio uccaedoBanusn Bvicmynaem
usyuenue mpancgpopmayuil pycaa pexu Coipoapes 6 meuenuu 8 sem. B oannoi cmamve 6y0ym ucnoav3oBamsi CHUMKU O
cnymuuka Landsat 8 OLI/TIRS 3a 11/06/2013, 17/06/2015, 05/06/2017, 11/06/2019, 17/06/2021 ee.

KaroueBuie croBa: xocmuveckue CHUMKU, IK0A02U 5, MOHUTMOpUH: Mmeppumopuu, 600Hbie 00beKbl.

DOI 10.54092/25421085 2022 112 96

PeueHseHT: Carntos Pamunb ®apratoBunyd, KaHAMAAT TEXHNYECKNX HAyK, OOLIEHT,
3aMecTuUTeNb gupeKTopa no Hay4Hon pabote B OO0 «HayyHo-nccnegosatTebCKuin U MPOEKTHbIN
WHCTUTYT 3KOJI0rnyecknx npobnem», r. OpeHbypr

VccneposaHne Geperosont nuHum pekn Coipgapbn MMeeT 60SbLUOE 3HAYEHnE, He
TONbKO gna KasaxctaHa, HO u gnga Bcex cTpaH CpegHen Asuvn. [Npu obMmeneHnn peku
nocTpagaeT 9KOHOMMKA AaHHOIro panoHa, a UMEHHO cepa CenbCKOro Xo3sncTea, OPOLLEHNE
n cpepa obeny>XKnsaHus.

Mosny4yeHMe KOCMUYECKUX CHUMKOB

[ns npoBegeHust nccnegoBaHus Nepsbld WaroM 6blav NosyYeHbl UHTEpecytoLme
CHUMKM ¢ ncnonb3dosaHnem cepsuca GLOVIS. Bbinuv 3arpy>keHbl CHUMKK CO cnyTHMKa Landsat
8 OLI/TIRS C1 Level-1 3a 2013 - 2021 rr. ¢ warom B gBa roga.
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PucyHok 1 — IHTepdenc cepauca Glovis

O6paboTtka MOJIy4eHHbIX KOCMMYECKMX CHUMKOB C  WCMOJSIb30BaHUEM
nporpaMmmHoro o6ecnevyeHnsa GRASS

B npouecce 06paboTKn KOCMUYECKNX CHUMKOB Oblf10 UCMOJSIb30BaHO NMPOorpamMmmMmHoe
obecneyeHne Ona NOCTPOeHUs reomHpopMaumoHHbix cuctem GRASS. Bbina npoussepeHa
paboTta CO CHMMKamn, B MNpouecce KOTOpOW co3gaHa Macka Bogpl. [Ons aToro 6bin
NCNONb30BaH WMHCTPYMEHT «KanbkKynaTop pacTpoB», C MOMOLLbIO KOTOPOro npounsseneH
pacyeTt BogHoro nHaekca WRI (Water Ratio Index), jaHHbI MHAEKC MCMOBb3YETCA ANS OLEHKN
cofep>XaHus Bnaru B pactutesibHoM rnokpose. PaccuutbiBaetcsa WRI no hopmyne:

WRI= (Green + Red) / (NIR + SWIRZ2)

roe Green — 3Ha4YeHNsa NUKcenen n3 3eneHoro KaHana, Red — 3HayeHne nukcenenm n3
KpacHoro kaHana, NIR — 3Ha4yeHne nukcenen n3 6amxHero NHPaKpPacHoOro CnekTpanbHOro
kaHana, SWIR2 - 3Ha4yeHne nukcenem n3 G6AMKHEro MHPAKPaACHOr0 KOPOTKOBOJSIHOBOIO
KaHana.
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' GRASS GIS Raster Map Calculator — O X
Operators Beisop
+ - Al I Name for new raster map to create
* / & [ | WRI v
> >= LT 1l Operands
= . e - Insert mapcalc function
= = > ] v
Insert existing raster map
% > alb:c ~
( ) Clear
Expression

(LCO8_L1TP_157029_20130611_20170504_01_T1_B3@I18_2013 + LCO8_L1TP_157029_20130611_20170504_01_T1_B4@I8_2013) / (
LC08_L1TP_157029_20130611_20170504_01_T1_B5@18_2013 + LCOB_L1TP_157029_20130611_20170504_01_T1_B6@I8_2013 )

Load Coxpannte Konnposate Cnpasxa Close

Generate random seed for rand()

[[] PaspewnTs nepesanmceisats paiinbi NoBepx yxe co3aHHbBIX
[ Add created raster map into layer tree

r.mapcalc expression="WRI = ( LC08_L1TP_157029_20130611_20170504_01_T1_B3@I8_2013 + LCO8_L1TP_157029_20130611_20170504_01_T1_B4@I18_2013 ...
PucyHok 2 — Pac4eTt nHpekca WRI B «kanbKkynatope pactpos»

Pe3ynbTaToM pacdeta JaHHOro MHOEKCA ABASETCA pacTp BOAHOW MOBEPXHOCTU, Ha
KOTOPOM BOAHblE OOBbEKTLI UMEIOT 3HAYEHNE NUKcenen ot 1 1 Bbiwe.

[Mocne oueHkM nony4YeHHOro pactpa Obina npovsBefdeHa BblObOpKa AuanasoHa
3Ha4YeHUn, B KOTOPbIN NonagaeT Boga no dopmyne

WRI_WATER=IF(WRI>=1.0,1,null()

Hanee ons BblgeneHns Bogpl CO CHUMKOB Oblna NpMMeHeHa Macka C UCMNoJSIb30BaHNEM
NHcTpymeHTa r.mask (“Raster — Mask”), B cny4ae n3yyeHunsa penbeda, oas UCKIOYEHNS CO
CHUMKOB BOAbl U 061aKOB UCNOMb3YIOT NHBEPTUPOBAHHYIO MacKy, HO B CNeCTBUM TOrO, YTO
0OBEKTOM UCCNEeNOBaHNS BbICTyNaeT Pycno pekn, He0O6XOANMO BblOENNTb BOOHbIE OOBLEKTHI,
NCKJKO4YMB CO CHUMKOB cyLly, 6blna ncnonb3oBaHa npsiMas Mmacka.

B pesynbTrate 6bm NonyYeHbl MacKMpoBaHHbIE CHUMKK pycna peku 3a 2013, 2015,
2017, 2019 n 2021 rogb!.
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PucyHok 3 — CHumok pycna peku 3a 2013 rog

68564312 4977259.62

Hanee gna aHanusa N3MEHEHUsT LUMPUHbI PEKN HY>KHO COMOCTaBUTb MOJyYEHHbIE
CHUMKK pycrna 3a pasHble roga. Ha cHMMKax 3amMeTHO MOCTEMNEHHOE CY>XXEHWE OTBETBJIEHUS
pycna ¢ 2013 no 2015 roga, 4TO BOCMOMHWUAOCL HaBogHeHueMm 2017 roga, BbI3BaHHbIM
3aTopOoOM NbAa N YMEHbLUEHNEM MPOMYCKHOM CNOCOBHOCTU pycna, HO B NocneayroLwme roga
TEHAEHUMNS NPOAoMKMNack BNOTb 40 obmeneHns K 2021 roay.
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Tabnuua 1
AHann3 N3MeHeHNs pycna pekun Ha nccnegyemMmom yyactke 1
CHUMOK pycria pexku Onuncanne

Ha cHMMKe BUOHO NMOMHOBOAHYIO PEKY, LUMpUHA
Ha uccnegyemomM ydactke 120 meTpos

3aMeTHO Cy>XeHue pycna, JaHHOe ABNeHne
MOXKET ObITb CBA3AHO C KaHa/IOM HO)XHee,
KOTOPbIN COKpalLlaeT nyTb BOAE, U3-3a Yero
OTBETBJIEHNE NocTeneHHo meneeT. LLUnpuHa Ha
nccnegyemMom yyactke 30 MeTpOB.

W3-3a 3aTopa nbaa 3amMeTHO 06unbHOe
pacLiMpeHne pycna peku, B 3TOT rog
npubpexxHble 06nacTh 6bIM NOATOMNMEHDI, B
nocenkax opraH1M3oBaHbl MacCoBble
aBakyauun. LLInpuHa Ha nccnegyemom yyacTtke
240 meTposB.
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HecmoTps Ha BbIxog, pekun n3 6eperos
NPOLUIOro roaa, TeHOAEHUMS K CY>)KEHUIO pycrna
" i B coxpaHsieTcs.
LLiInpnHa Ha nccnegyemom yyactke 120
METPOB.

OTBeTBMEHNE pycna nepecbixaeTt, obbema
BOAbI HE XBaTaeT ANs NPOTEKaHus no
nccneaoyeMomy yyacTKy.

Onsa 6onee 06BLEKTUBHOM OLEHKN U3MEHEHUS pycnia pekn 6biNno MPUHATO peLleHne
NPOBECTU aHanM3 BTOPOro Yy4acTKa pPeKu, Ha KOTOPOM MW3MEHEHUSs LWUPWUHBI pycna
HesHaunTenbHbl B 2013-2015 rogax, B 2017 rogy, Korga npousoLwsio HaBogHEHNE 3aMeTeH
pasnme peku, Ho K 2019 roagy Bce BepHynocb B HopMy o 2021 roga, B kotopoM Chipaapbs
obmenena, 4To 3aMETHO Ha CHMMKaX.
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Tabnuua 2

AHann3 N3MeHeHNsa pycfia PeKn Ha UCCreayeMoM yyYacTke 2.

CHUMOK pycria pexku

OnucaHne

Ha cHMMKe BUOHO NMOMHOBOAHYIO PEKY, LUMpUHa
Ha nccnegyemMom ydactke 90 MeTpos

3aMeTHbI HE3HAYUTENbHbIE USMEHEHNS pycna.
LLinprHa Ha nccnegyeMom y4acTke octanacbh
HenamMeHHoM 1 pasHon 90 MeTPOB.

M3-3a 3aTopa nbaa 3amMeTHO 06unbHoe
pacLiMpeHne pycna peku, B 3TOT rog
npubpexxHble 06nacTh ObIM NOATOMNMEHDI, B
nocesikax opraHM30BaHbl MaccoBble
aBakyauun. LLInpuHa Ha nccnegyemom yyacTtke
120 meTpoB.

T

rmu.

HecMmoTps Ha Bbixop, peku n3 6eperos
NPOLUSIOro rofaa, TeHOEHUMS K CY>KEHUIO pycna
coxpaHsieTcs.

LLInpuHa Ha nccnegyemom ydactke 90 MeTposB.

m qTrr
3amMeTHO cunbHOE 0BMeNeHe pekn, Mectamm
LUMPWHA CY>XaeTCsl HACTOJIbKO, YTO Nocne
I,.-' - # 06paboTKN CHUMKA NOSABMAIOTCA NyCTble
““--. - yyacTku. LupwuHa Ha nccnegyemom yvactke 30

METPOB.
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On peneneHne KoJIn4eCTBeHHbIX XapakKTepucTuk

ﬂ,ﬂﬂ onpepeneHnda KoOJMYECTBEHHbIX  XapaKTepUCTUK, ObIIO  MCMNONBb30BaHO

nporpammHoe obecnedyeHne QGIS M UMHCTPYMEHT ONS U3MEPEHUA PACCTOSAHUA MeEXAOY
obbeKkTammn ¢ HaCTPOMKOM n3mepeHuns «Ha annunconge»

MN3meperme n

CermeHTb! [MeTpbl]
29,767

Bcero 29,767 M| | MeTpRI -

Ha nnockoctu @ Ha anauncouge

» Hudropmauns
Coznate MapameTpel | |KonwpoeEaTe BCE 3aKPLITE Cnp

PucyHok 4 — ViamepeHnne winpuHbl pycna pekn Coipgapbs

B xoge m3mepeHus wmnpuHbl pycna pekn Cbipaapbst 6bliv NOSlyYeHbl criepytoLime
pes3ynbTaTbl: B

Tabnuua 3
PesynbTaTbl 3MepeHnn WNprHbI pycna Ha yyYacTtke 1
fop LLUnpuHa pycna, MeTp
2013 120
2015 30
2017 240
2019 120
2021 0
Tabnuua 4
Pe3ybTaTbl U3MEpEeHUn LWNPYHBLI pycna Ha y4acTke 2.
Nop LLinpuHa pycna, metp
2013 90
2015 90
2017 120
2019 90
2021 30
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OTTankmBasiCb OT pe3y/bTaTOB WCCNEOOBaHUA W U3YyYMB apXmBbl HOBOCTEN 3a
paccMaTtpuBaemMblii  NEPUOL 3amMeTHa TeHAEeHUMS K OOMENIeHMI0 pPekn, HECMOTPSA Ha
HaBogHeHne B 2017 ropgy, BbI3BAHHOE 3aTOPOM Jfba W YMEHbLUEHWEM MNPOMYCKHON
cnocobHocTn pycna.

MepBbIi uccnenyembll y4actok pekn Coipgapba 3a 8 net obmenen Ha 100%, a
BTOpon Ha 78%, OaHHOE $BfEHWE BbI3BAHO COBOKYMHOCTbIO (hakTopoB, HO Haubonee
3HAYUMbIMUN U3 HUX MO>XHO BbIAENTb HESKONIOMMYHbIE METOAbLI OPOLUEHNST PUCOBBIX NOMEN 1
6ecnopsnoydHyto 4o6bldy Necka u WeBHS BbIlEe NO TEYEHWIO PEKMN.

References

1. "3pecb 6bina peka'. MNoyemy obmeneHne Coipaapby OOCTUMIO KPUTUHECKON
oTMeTkn 3a Bcto uctopuro // TengriNews URL: https://tengrinews.kz/article/zdes-reka-
pochemu-obmelenie-syirdari-dostiglo-kriticheskoy-1663/ (nata obpateHus: 07.11.2022).

2. O6wmeneHne pek Cbipgapbs 1 XKalblk NPpOKOMMeEHTMpoBann B MuHakonorum //
TuranTimes  URL: https://turantimes.kz/regions/30407-obmelenie-rek-syrdarja-i-zhajyk-
prokommentirovali-v-minjekologii.html (gata obpawerus: 07.11.2022).

3. Ot yero obmenena peka Coipgapba? // Munnn ®upka URL: http://milli-firka.org/
(nata obpaweHuns: 08.11.2022).

4. "Karactpoduyeckuin" macwtab obmeneHus Cobipgapbu cHanM Ha Bugeo //
NUR.KZ URL: https://www.nur.kz/society/1856245-katastroficeskij-masstab-obmelenia-
syrdari-snali-na-video/ (gata obpatieHus: 08.11.2022).

5. Ypan n Ceipgapbs MenewT Ha rnasax: 4to npeanpuHumaet MuHakonorum
KazaxctaHa // Sputnik URL: https://ru.sputnik.kz/20211021/Ural-i-Syrdarya-meleyut-na-
glazakh-chto-predprinimaet-Minekologii-Kazakhstana-18466710.html (mata o6paweHus:
08.11.2022).

6. B KazaxctaHe Taet nepn... // KpasaH URL: https://www.caravan.kz/gazeta/v-
kazakhstane-taet-led-392693/ (nata obpaweHuns: 17.11.2022).

7. B KbizbinopguHckon obnactn NpoxXoauT 3BaKyauus >XUTeNnen 3aTorneHHbIX
panoHoB //  O6LlecTBeHHO-NonMTMYeckass raseta KasaxctaHa  "Bpemsa"  URL:
https://time.kz/news/events/2017/03/30/v-kizilordinskoj-oblasti-prohodit-evakuacija-zhitelej-
zatoplennih-rajonov (gata obpawueHus: 17.11.2022).

International journal of Professional Science

Ne11-2-2022 104


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

uDC 33

CoBpeMeHHOe COCTOsIHNE 3eMenbHOro oHaa KanmHnHrpagckom obnactu: aHanms
NCMNOJSIb30BaHNA 3eMeslb PasINYHbIX KaTeropui

Tsekoeva Fatima Kaspolovna

Director of the Scientific and Educational Center "Land management, cadastres and monitoring of
lands", head of educational programs of the direction "Land management and cadastres" of the
Baltic Federal University. |. Kant

Llekoesa ®atnma KacnonosHa

OunpekTop Hay4yHO-06pa3oBaTeNIbHOMO LeHTpa «3eMeyCTPONCTBO, KaaacTpbl U MOHUTOPUHI 3eMerb,
pykoBoguTesib 06paszoBaTesibHbIX MPOrpaMM HanpasneHns «3eMneyCTPoNCTBO N KaaacTpbl»
BanTuitckoro gegepansHoro yHusepcuteta um. M. KaHta

Abstract. On the territory of the Kaliningrad region, agricultural lands predominate, the second largest category
is forest fund lands. A feature of the region is the presence of significant areas of land related to the water fund - 12% (in the
Russian Federation - less than 2%), which is due to the geographical features of the location of the Kaliningrad region.
Agricultural lands act as the main means of production in agriculture, have a special legal regime and are subject to special
protection aimed at preserving their area, preventing the development of negative processes and increasing soil fertility.

Keywords: land fund, agricultural land, land categories, analysis of the use of the land fund, forms of ownership.

Annomayua. Ha meppumopuu Kasununepadckotl obaacmu npeodaadaiom 3eMAU  CeAbCKOXO03ATCHBEHH020
HA3HAYEHUSA, Bmopas no nAowadu kameeopus - 3emau AecHo20 ¢ponoa. OcobeHHOCbI0 peeuona ABAAemca HAaAuuue
SHAYUMEALHBIX NA0Uua0el 3eMenb, omHocsuuxcs K 6o0Homy ¢ondy — 12% (no Poccuiickoii @edepayuu - menee 2%), umo
00ycaobaeno  eeoepacpuueckumu  ocobennocmamu  pacnoaoxenus  Kasunuwuepaockou — obaacmu.  3emau
CeAbCKOX03ATICMBEHH020 HASHAUEHUA ABAAIOMCA OCHOBHBIM cpedcmbBom npousboocmba 6 ceavckom xo3anicmbe, umerm
ocobpiil npaboBoti pexum u nodsexam ocobol oxpame, HANPABAEHHOU HA COXpaHeHue UX NAOWaou, npedombpaujeHus
pasbumus neeamubHvix npoyeccol u noBuitieHus na000poous nous.

KaroueBoie croBa: semeavhuiii (hoHO, 3eMAU CeAbCKOX03ATUCBEHHO20 HASHAUEHUA, KAME2OPUU 3eMEAb, AHAAUS
UCNO0Ab306aHUS 3eMEAbH020 (POHOA, (hopMblL cobcmBenHocmu.

DOI 10.54092/25421085 2022 112105

PeueHzeHT: MoHryw Anna JlocrnaHoBHa — KaHOuOaT lopuanyecknx Hayk, goueHTt. ®reQYy BO
«TYBUHCKWIA rOCYOAPCTBEHHbIN YHUBEPCUTET»

CoBpeMeHHbIN 3emMenbHbI hoHa KannHnHrpagckom obnacTtu coctasnsaet 1512,5 Toic.
ra. PacnpegeneHne 3emenb No KaTeropmam B panioHax KanuHuHrpagckom obnactu Ha
01.01.2021, npeactasneHo B Tabnuue 1.

OcHOBHylO 4acTb TeppuTOopun 061acTV 3aHUMAKOT 3EMIM CENTIbCKOXO3ANCTBEHHOMO
Ha3Ha4veHna 53,65 %; Ha 3emnn necHoro poHga npuxoantcs 18,05 % Tepputopuu; nnowaan
3emMenb BOAHOro oHaa coctasnsaoT 12,24 %; 3emnn gpyrux Kateropui coctasnsaoT 16,19
% TeppuTopun obnacTu.
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3emMnn  CenbCKOXO3ANCTBEHHONO Ha3HA4YeHNs SBASKOTCA OCHOBHbIM  CpPencTBOM
NPON3BOACTBA B CEJIbCKOM XO3SNCTBE, UMEOT OCOObIN NPaBOBO PEXUM U nognexxaTt ocobon
OXpaHe, HanpaBfIEHHOMW Ha COXpaHeHWe WX nnowaan, npeaoTBpaLleHns pPas3BUTUS
HeraTMBHbIX NPOLLECCOB 1 MOBbILLEHNS NIOLOPOANS MOYB.

Tabnuua 1
PacnpepeneHne 3emenbHoro hoHaa KanmHuHrpagckom obnactu
no Kareropmsam 3emens [3]
Neni/n HanmeHoBaHWe KaTeropui 3emMesb MNnowapgp, TbiC. ra
1 [Bemnn cenbCkOX035ANCTBEHHOrO Ha3Ha4YeHus 811,6
2  [3emnu HaceneHHbIX MYHKTOB 109,9
3 [3emMnu NPOMBbILLAEHHOCTN 1N MHOMO CNEeLManbHOro Ha3HavyeHns 99,0
4  (Bemnu 0COB0 OXPaHAEMbIX TEPPUTOPUIN N OO BLEKTOB 0,2
5 [3emnu necHoro oHpa 273,003
6 (3emnu BogHoro cdoHaa 185,1
7 |3emnm 3anaca 35,7
MToro 3emens B aAMUHUCTPATUBHbIX FpaHuLax 1512,5

Jenman zamaca

3emuan BogsOro doHga
12%

AAHCTEEHHOTD

PucyHok 1 — Pacnpepenerune 3emenbHoro ooHaa KannmHnHrpagckom obnactu no

kareropusm, %

Kak BugHO 13 pucyHka 1 n Ttabnuupl 1, Ha Tepputopun KannHuHrpagckom obnactu
npeobnagatT 3eMN CEIbCKOXO3ANCTBEHHOIO Ha3Ha4YeHsl, BTOpasa no naoLwiaan kateropus
— 3emMnn necHoro ¢oHaa. OCOBEHHOCTbIO pernoHa SBNAETCA HanMyme 3HaYUTEeSIbHbIX
nnowiagen 3emenb, OTHOCAWMXCA K BogHoMy doHpa — 12% (no PP meHee 2%), yTO
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obycnoeneHo reorpanyeckuMn OCOBEHHOCTAMU  pacnonoXxeHus KannHuHrpagcKomn
obnactu [3].

3eMNAMUN HaceNEHHbIX MYHKTOB — 3TO 3eMJIN, NCMNONb3YEMbIE N NPpeaHas3Ha4YeHHbIe 1S
3aCTPOMKN 1 PasBUTUS HACENEHHbIX MYHKTOB. B uenom no ob6nactu no COCTOSIHMIO Ha
01.01.2021 nnowagb 3emenb HacesneHHbIX MyHKTOB cocTtasnseT 109,9 Thbic. ra, 3 HMX: nopg
ropoackumm rnoceneHnammn — 70,7 TeiC. ra, cenlbCKuMn noceneHnamm — 39,2 TbiC. ra.

3eMnsMn  NPOMBILLSIEHHOCTN, 3HEPreTUMKKN, TPaHCnopTa, CBA3W, pPagnoBeELLaHns,
TeneBngeHns, nHdopmMaTuku, 3eMnsamMn gns obecrneyeHnsi KOCMUYECKOW OeATeNbHOCTU,
3eMnsiMmM 060POHbI, 6e30MACHOCTM N 3EMISIMUA UHOIO CNELMaIbHOro Ha3HaYeHNSA NPU3HaKOTCS
3eM/N, KOTOPblE PacnonNoXXeHbl 32 rpaHnLaMy HacesIeHHbIX MYHKTOB M UCMOMb3YHOTCS UK
npegHasHa4veHbl Ons obecnedeHnsa [EeATeNbHOCTM OpraHuM3auuin u (unun) sKcnayataumm
OOBEKTOB  MPOMBILWNAEHHOCTN,  3HEPreTUMKKW, TpaHCcnopTa, CBA3W, paguoBeLlaHuns,
TeneBnaeHnsi, MHAPOPMaTUKN, OOBLEKTOB ANt O06ecnevyeHnsi KOCMUYECKOW OEeATENbHOCTMW,
06BbEeKTOB 060POHbI 1 6E30MaCHOCTU, OCYLLECTBEHNS NHbBIX CrieumanbHbIX 3aa4 1 npasa Ha
KOTOpble  BOSHUKAM Y  YYaCTHMKOB  3€EMEJIbHbIX  OTHOLUEHWA MO  OCHOBaHUAM,
NPEeAyCMOTPEHHbIM  3eMefNibHbIM  KogekcoMm Poccuiickon ®epepaunn, denepanbHbiMn
3aKoHamu 1 3akoHamn cybobekToB Poccunckon degepaumn.

3emnn paHHOM Karteropun, obwien nnaowagpto 99 ThiC. ra UCNONbL3YKTCA ONS
pasMeLleHnsa NPON3BOACTBEHHbLIX U aAMUHUCTPATUBHbLIX 30aHWUA, CTPOEHUN, COOPY>XXEHUN ©
obcnyxmBaroLMx O6BbEKTOB, a TaKXXE APYrnX Cneumann3npoBaHHbIX 3a4ay.

Mo coctosiHMio Ha 1 ganBaps 2021 roga nnowans 3emMenb, UMEKLWMX ocoboe
NPMPOOOOXPAaHHOE, Hay4yHOe, WCTOPUKO-KYJIbTYPHOE, 3CTETUYECKOEe, pPeKpealOHHOE,
0300POBUTENIBHOE U NHOE LIEHHOE 3HA4YeHne, 019 KOTOPbIX YCTAHOBJIEH OCOObIN NpaBoOBOW
pexunm, coctasnset B obnactn 0,2 ThiC. ra.

3emMnm NpupoJoOXPaHHOroO Ha3HaA4YeHNs BKOYAOT BOLOOXPAHHbBIE 30HbI PEK, 03ep U
BOLAOXPaHWNLL, YHaCTKN NIECOB, BbIMOHAOLLME 3aLUNTHbIE (PYHKLNN.

B KanuHuHrpagckom obnactun TopgsiHble MecTopoXaeHus 3aHumaroT 4-5% ee
Tepputopun. OHU UMEKT UCKIIOYUTENIBHOE 3KOJIOMMYECKOE 3HadYeHne n B MacluTabax
06nacTn rparT BaXKHY CpenoobpasyoLLyto posb.

B cootBeTcTBUM C JlecHbIM Kogekcom Poccuiickon ®epepaummn, a Takke 3eMefNbHbIM
kKogekcom Poccuinckon depepauunu, K 3eMnAsiM JIeCHOrO (poHAa OTHOCATCA JIECHble 3eMNU
(8emnn, NOKPbITbIE NECHOW PaCTUTENBHOCTBIO U HE MOKPbLITbIE €10, HO NPeaHa3HA4YeHHble ONs
€ee BOCCTaHOBJIEHNS, — BbIPYOKW, rapu, peavHbl, NporanavHbl U Apyrue) n npegHasHavyeHHble
0N BEAEHWS IECHOrO X03ANCTBa HeNecHble 3eMnn (Mpocekun, goporu, 6onota u gpyrue). Bee
neca, 3a UCKJIIOYEHNEM NIECOB, PACMNOJIOXKEHHbIX Ha 3EMNAX 0OOPOHbI U 3EMNISIX HACENEHHbIX

International journal of Professional Science

Ne11-2-2022 107


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

NYHKTOB, a TaKXXe 3EMJIN NECHOro hOHAA HE MOKPbITbIE NIECHON PaCTUTENbHOCTLIO (TECHbIE U
HenecHble 3eMnin), 06pasyoT NECHON DOHA.

Mnowanb Kateropun 3emenb necHoro donHpa coctaenseT 273,003 Toic. ra, U3 HUX
NMOKPbITO JIECHON PacCTUTENbHOCTLIO 237,7 ThbIC. ra, HE MOKPbITbIE €10, HO NpeaHa3Ha4vYeHHbIe
ANns ee BocctaHoBneHns — 2,0 TbIC. ra, NpegHasHayYeHHble a5l BeAEeHUs NIECHOro X03s1McTBa
HenecHble 3emnn — 30,4 ThIC. ra .

K 3emnam BogHOro hoHAa OTHOCATCS 3eMSv, MOKPbITble MOBEPXHOCTHbIMY BOOAMM,
COCPEAOTOYEHHbIMU B BOAHbLIX OO6bEKTaX; a TakXKe 3aHsATble MOopPOTEXHUYECKUMU U NHBIMA
COOPY>XEHNAMMN, PACMONIOXKEHHBbIMU Ha BOAHbIX 06beKT [1].

Hanbonee cywecTBeHHbIMU SABASIOTCA akBaTtopun Kyplickoro n KanmHuHrpagckoro
3anmBoB, pekn Heman, lNperons, Henma, JlaBa, MaTtpocoska, LLewyne, HcTpy4y, AHrpana,
Mncca, o3epo BuwTtbiHeukoe. Kpome TOro, 3emnu BOOHOrO poHAA NpencTaBfieHbl Takxe
KaHanamm MeXXO03ANCTBEHHON MeNMOpaTUBHOM CETU, pedykamMu U pPy4dbsMKn, O3epamu,
6onotamm.

Kpome BOAOMNOKPbITLIX TEPPUTOPUA COCTABHOW YacTbio 3eMeslb BOAHOro dgoHaa
ABNSAETCA MEXX03ANCTBEHHAA MennopaTuBHas CeTb, BKJKOHAOLWAsa 3eMnn, npuneramowme K
BOOHbIM OObEKTaM U npefHa3HaveHHble Ons  O06Cny)XMBaHUS BOAOXO3ANCTBEHHbLIX U
FMOPOTEXHUYECKNX COOPYXXEHUA N OXPaHbl BOAHbIX 0OBLEKTOB. [nowans 3emens BOOHOrO
¢doHga Ha 01.01.2019 cocTtaensieT 185,1 ThiC. ra.

K 3emnsiMm 3anaca OTHOCATCA 3eM/u, Haxogswmecsi B roCyAapCTBEHHOW Wnu
MYHUUUMANbHONM COBCTBEHHOCTU N HE MNPEAOCTaBfIEHHbIE FpaXkgaHamMm WM IOPULNHECKUM
nvuam, 3a UCKJIoYeHnem 3emenb (poHaa nepepacnpeneneHnsa semens [1].

Takmm o6pasom, 3emnan 3anaca — 3T0 Hemcnonb3dyemble 3emnun. 1o cBoeMy cocTasy
3eMnn 3anaca HeogHopoAdHbl. B 3emnm 3anaca B YCTAHOBAEHHOM MOpsioke MOryT
NnepeBOANTbCA AerpagmpoBaHHble CENbCKOXO3ANCTBEHHbIE YrOAbs, 3€M/IM Ha KOTOPbIX B
pe3ynbTate aHTPOMOreHHbIX WA MNPUPOOHLIX (PaKTOPOB MNPOUCXOASAT  YCTOMYMBbLIE
HeraT/BHble NPOLECChl U3MEHEHUSA COCTOSIHUS NOYB.

K 3emnam 3anaca MOryT OTHOCUTbLCA W 3eMW, BblBEOEHHble W3 XO3ANCTBEHHOMO
NCNONb30BaHUSA Ha  KOTOpbIX  3anpeLiaeTcs NPOV3BOACTBO n peann3aums
CEeNbCKOXO3ANCTBEHHOM npoaykunn. Mm MoryT ObiTb 3eMefibHble Y4acTKW, KOTOpble
noasepranncb paguoakTUBHOMY U XUMNYECKOMY 3arps3HEHNIO.

B coctaB 3emenb 3anaca BXOOAT MPUPOAHbIE MACCKUBbl, HE BOBJIEYEHHblE B
XO3ANCTBEHHbIN 0B0OPOT, a TakXe JNIECHble W BOAHblE Nnowann, B OTHOLUEHUA KOTOPbIX
Heo6X0ANMO NPOBECTU MEPOMNPUATUS MO BbIBOAY U COOTHECEHUIO UX K APYrM KaTeropusim B
COOTBETCTBUUN C UX LieNeBbIM Ha3HA4YeHNEM B YCTaHOBIEHHOM MOpPsOKe.
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3emenbHble yroabs sBAStOTCA OCHOBHbLIM 3/IEMEHTOM rOCy4apCTBEHHOr O y4eTa 3eMeSb
N NOJPa3[ENAtoTCA Ha CENIbCKOXO3ANCTBEHHbIE N HECENbCKOXO3ANCTBEHHbIE Yroabs.

K CenbCKOXO3AWCTBEHHbLIM YroobsiM OTHOCATCA NallHdA, 3aneXb, CEHOKOCHI,
nactéuwia, MHOroNIETHNE HaCaXKOEHNS.

HecenbCKOX0O3ANCTBEHHbIE Yrogbss — 3TO 3eMM NOL MNOBEPXHOCTHbIMU BOAHbLIMUN
obbekTamu, BKO4as 6050Ta, NECHble 3eMnan 1M 3eMAn NOA [PEBECHO-KYCTapPHUKOBOM
PacTUTENBHOCTLIO, 3EMM 3aCTPOMKKN, 3EMAN NOL, OOPOraMn, HapyLUEHHbIE 3EeMX, NMpoYne
3emnun (oBparu, NeCKn 1 T. n.).

OcCHOBHbIE MPUYMHBI NBMEHEHNST PaCNpPeaeneHnst 3eMefb Mo YrogbsaMm, Takue Kak pocT
nnowanmn 3acTpOeHHbIX 3EMENb, 3EMENb NOA, AOPOramMu, HapYLLUEHHbIX U NPOYMX 3EMESb, a
Tak>XXe YMeHbLUEHME MoWann CeflbCKOXO3ANCTBEHHbIX Yroouii CBA3aH C NepeBOaoOM 3eMeESb
CENbCKOXO3ANCTBEHHOIO HAa3HAYeHUs1 B 3EMAN MPOMBILLIEHHOCTU N 3eMIN HAaCENEHHbIX
NYHKTOB, 3aCTPONKON 1 pa3paboTkon aTux 3emensb [2].

Tabnuya 2
CsepneHunsa o pacnpegeneHnm 3eMenbHoro oHaa KannHuHrpagckom obnactu
no yrogbsm [2]

KanuHuHrpagckasa obnactb Mnowapp, Teic. ra | % oT obLiel nnowaan

O6Lwas nnowanb 1512,5 100
3eMn CeNbCKOX03ANCTBEHHOIO Ha3Ha4YeHus 811,6 53,65
MawHa 394,3 26,1
MacTtéuLla 2494 16,49
CeHoKkoc 153,6 10,16

MHoroneTHue HacaXxaeHusi 14,3 0,95
JlecHble 3emnn 2951 19,52
[peBeCHO-KyCTapHMKOBasa pacTUTENIbHOCTb 18,8 1,24
Mop BogoOIA 200,3 13,24

3acTpoeHo 39,1 2,59

Mon poporamm 40,6 2,7

Bbonoto 31 2,05

HapyweHHble 3emnu 4,4 0,29

Mpouune 3emnu 71,6 4,73

Kak BngHO 13 Tabnuupl 2, Ha Tepputopun KannHuHrpagckom obnact n3 Bcex 3eMesb
CENIbCKOXO3ANCTBEHHOIO UCMOMb30BaHNSA MNpeobnafaroT  nalHW, HapyweHHble  3eMan
3aHMMalT MeHee OfHOro npoueHTa naowagn, 4YTO MOJSIOKUTENBbHO CKasblBaeTCA Ha
noTeHumane cenbCKOX03ANCTBEHHOIO Npom3soacTea KanuHuHrpaackom obnactu [2].

PacnpepneneHne 3emenbHoro goHga no opmam CoO6CTBEHHOCTU NPEACTAaB/IEHO Ha
PUCYHKe 2.
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B cobcTReBHOCTH
rpakaas
- 29%

B cobcTBeHHOCTH
10p. JHH...

B coO0CTBEeHHOCTH rpakiaH i B co0cTReHHOCTH 10p. JIHI
¥ B rocya. H MyHHN. cOOCTBeHOCTH

PucyHok 2 — PacnpegeneHue 3emensHoro orga KanmHuHrpagckom oénactu no popmam
cobcTBeHHOCTH [3]

Kak BUOHO 13 puCyHKa 2, Ha TEPPUTOPUM PErMOHa 3HA4YMTENBHO NpeobnanatoT 3emnu,
HaxoOsALWMeCss B rocyqapCTBEHHOM WM MyHuAUMNanbHOW cob6cTBeHHOCTU. [MpepcTaBneHHas
CTPYKTYypa NpakTU4eCKN MOSIHOCTBIO COOTBETCTBYET CTPYKTYPE pacnpeneneHnsa 3emesb no
dopmam cobcTBeHHOCTU CcTpaHbl B Uenom: Ha 01.01.2021 r. B Poccuinckon depepauun B
COOCTBEHHOCTM rpaxxaaH Haxogutcsa 28% 3emenb; B COOCTBEHHOCTU topuandeckux nuy 5%
N B rOCYAapCTBEHHOWN N MyHULMNANbHOM CO6CTBEHHOCTN 67 %.

Mpn aToM u3 obwen nnowaan 3emMeflb, HaxOAsLMXCA B rOCydapCTBEHHOW U
MyHuumMnanbHonm cobcTteeHHocTn — 900,5 ra, 388,1 ra Haxoputcs B COBGCTBEHHOCTU
Poccuinckon ®depepaunn; 55,9 ra B cobCTBEHHOCTM cybbekTa 1 1,2 ra B MyHMUMNANbHOM
COBCTBEHHOCTMW.

CenbCKOXO3ANCTBEHHbIE Yyrogbsi — 9TO 3eMeflbHble  Yyrogbsi, CUCTEMATUYECKU
NCcnosib3yemble ANnsi MoNyyYeHNst CeNbCKOXO3ANCTBEHHON NpoayKumnn. CenbCKOXO3SNCTBEHHbIE
yrogpsi nognexxat ocobon oxpaHe. [pegoctaBneHmne nx ans HECENbCKOXO3ANCTBEHHbIX HY>XA
OOMNYCKAEeTCS B UCKIOUYUTENBHbBIX CRyYasx.
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OcCHOBHbIMI NONb30BaTENSAMU CENIbCKOXO3ANCTBEHHbIX  Yrogun  SBNSOTCA
CENbCKOXO3ANCTBEHHbIE MPEanPUATUS, opraHm3aunn, a TakXke rpaxgaHe, 3aHUMaroLmecs
NPOU3BOLCTBOM CEJIbCKOXO3ANCTBEHHOW NPOaYKLNN.

bonblwas 4acTb [fOaHHbIX 3€eMeflb  UCMOSIb3YETCA B  CEJIbCKOXO3ANCTBEHHOM
NPON3BOACTBE, MNPUYMHBI YMEHbLLUEHNA NPOAYKTUBHBIX 3eMeNb B KanuHuHrpaackon oénactu,
KOTOpPble MPUBOAAT K BbIObITUIO CENTbCKOXO3ANCTBEHHbIX YrOogun N3 CENIbCKOXO3SMCTBEHHOMO
obopoTa cnegyrowme: HEBBIMNONIHEHNE MEPOMPUATUIA MO COXPAHEHUO W MOBbLILLEHNIO
nnogopoans noys, HecobnogeHne nopsigka npoBeneHns arpoOTEXHNYECKUX,
arpoOXMMUYECKNX, MENNOPATUBHbLIX, (PUTOCAHUTAPHbIX, NPOTUBO3PO3UNOHHbLIX MEPOMPUATUMN,
ONTENBbHOE HE WCMNONb30BaHWe 3eMeNlb U Ap., YTO B pesyfnbTare npuBoauT K noTepe
NPOLYKTUBHOCTU LEHHbIX 3EeMEJIb, 3apacTaHNO NX KYCTapPHNUKOM 1 IeECOM UAn K aerpagaunn.

OgHOM M3 NpPUYUH  COKpALLEHMS MOWaAn  CeIbCKOXO3ANCTBEHHbIX  YrOauiA,
NCNOJSIb3YEMbIX  ONs1  MNPOM3BOACTBA  CESIbCKOXO3SNCTBEHHOW  MPOAYKUMN,  SBUIOCb
npeKkpawleHne OeaTenibHOCTU NPennpuaTUA U OpraHmM3aunin, KPecTbsHCKNX (hepMepPCKIX)
XO35NCTB.

[dpyras npudnHa - NCTEYEeHMEe CpoKa apeHObl 3eMeflb U He BO306HOBMEHWE €ero
NPON3BOANTENSAMN CENIbCKOXO3ANCTBEHHON npoayKuuun. Cnyyvyanm npekpalleHus OencTBus
COrnaleHni rno apeHae Ha CENbCKOXO3ANCTBEHHbIE Yyroabsa Yawe HabnogaTcsa Ha 3eEMISX
HaceneHHbIX MyHKTOB. [lpuMyMHON BbIBOgA yrognin U3 paspsga NMPOOAYKTMBHbIX SIBNSETCS
TakXXe BINAHWE HeraTuBHbIX MPOLLECCOB, B CBA3UN C PE3KUM COKpaLLeHNEM MEPONPUATUIA MO
3awmTe 3eMenb OT BOAHOWM 3p03uKn, NoATONNEHMS, 3abonadnsaHna n gpyrnx NnpoLeccos.

Hanbonbluas naowanb CenbCKOXO3ANCTBEHHbLIX YroANin COCPenOTOYEHA B KaTeropum
3eMefib CEe/IbCKOXO3ANCTBEHHOrO Ha3HA4YEHNS.

B CTpyKType KaTeropum 3emeslb CeNbCKOXO3ANCTBEHHOO HasHadeHus nnowiab
nawHun coctaBuna 368,6 TbiC. ra, MHOrONIETHUX Haca>kaeHun — 8 Tbic. ra, ceHokocoB — 129,9
TbIC. ra, nactéuuy — 224,4 Teic. ra [3].

3eMnn 3aCTPONKN BKIOYAKOT 3EMESIbHbIE YHACTKN XXNON 1 OBLLLECTBEHHOM 3aCTPOKN,
3aHATbIE XXUMbIMW, KYNbTYPHO-6bITOBBbIMA, aAMUHUCTPATUBHbLIMW, KYSIbTOBbIMA U UHBbIMU
30aHMSMU, U COOPY>XEHNSAMM, NPpeaHa3Ha4YeHHbIMN O 9TUX Lenen, a TakxKe NPOMbILLSIEHHOMN,
KOMMEPHYECKON N KOMMYHasIbHO-CK1a4CKOW 3aCTPONKOMN.

O6was nnowagb 3emenb 3acTporiku Ha Hadano 2021 roga coctaBuia B LEOM MO
KanunHuHrpagckon obnactu 39,1 Tbhic. ra. B 3T yrogbs BK/KOYEHbI TEPPUTOPUU NO4
30AaHUAMM N COOPYXKEHUSMU, a TakXe 3eMefibHble Y4acTKu, Heobxoaumble Ans ux
akcnayartauum n o6Cny>XnBaHms.
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Ha «kaTteropuio 3emenb MNPOMbIWAEHHOCTN, TpPaHCNopTa, CBA3W W MHOMO
NPUXOANTCS 1,4 TbiIC.ra 3aCTPOEHHbIX 3EMEflb, Ha 3EMAN CEIbCKOXO3ANCTBEHHOIO
Ha3Ha4eHna 7,4 TbiC. ra.

Mnowanb 3emens nog goporamu Ha 01.01.2021 r. coctaBuna 40,6 Tbic. ra. B atn
YrOAbS BKJIKOHYEHbI 3EMN, PACTONOXEHHbIE B NONI0Cax OTBOAA aBTOMOOUIBHBIX U XKENE3HbIX
[Opor, a TakXe CKOTOMPOroHbl, Yynuubl, Npoe3fbl, NPOCNEeKTbl, Maowanun, WHble nNyTn
coobLeHns.

Mnowagb [opor Ha 3eMnsax CeNbCKOXO3SANCTBEHHOIO HasHayeHus coctasnseTr 11,4
TbiC. ra. B kaTeropumu 3emesnb HaceneHHbIX NyHKTOB — 10,4 TbiC. ra. B kateropun 3emenb
NPOMBILLAEHHOCTU, TPaHCNOopPTa, CBA3N U MHOIMO HasHa4YeHnsa 3aHATo 11,4 Teic. ra. Ha 3emnsx
necHoro oHaa nog goporamm 3aHATo 5,1 TbiC. ra.

"opopa 1 nocenkn ob6nacTn CBA3aHbl NYCTOW CETLIO TPAHCMOPTHbLIX KOMMYHUKaumia. o
OaHHbIM y4yeTa nof goporamu 3aHATOo 40,6 Thic. ra. ABTOgOpOr € TBepAbIiM NOKpbITUEM — 349
KM Ha kaxkgyto 1000 km TeppuTtopun. [Joporamm aBTOMOOWILHOIO TPAHCNoOpPTa 3aHATO 7 ThiC.
ra.

JKenesHbiMy foporamu 3aHATO 2,7 ThiC. ra. Ha Tepputopun (MoCeneHnin) HaceneHHbIX
NYHKTOB nMnowanb pgopor n ynuy coctasnsetr 10,2 Tbhic. ra. BHYTPUXO3ANCTBEHHbLIMU
Joporamu, nonesbIMU AoporaMmm, NPOroHamn 3aHATo 11,6 ThiC. ra, B TOM YuCne rpyHTOBbIMU
- 2,8 TbIC. ra.

Mo cTeneHn CenbCKOXO3ANCTBEHHOW OCBOEHHOCTU Tepputopust obnactu siBnsieTcs
XOpOLWO OCBOEHHOW — ©n3 Bcen Tepputopum obnactm (15212,5 Tbic. ra)
CEeNbCKOX03ANCTBEHHbIE yroabs cocTaenstoT 812,8 ra unu 54% (no Poccum 13%), no C3PO
no 3TOMy nokasartento obnacte 3aHMMaeT nepsoe mecTo ([ckoBckas obnacte — 27%,
JleHnHrpapgckas obnactb — 10%). PacnaxaHHOCTb cenbxo3yroguii — 48%.

CprKTypa CEJIbCKOXO3ANCTBEHHbIX er,D,I/||7| npencraeneHa Ha puCcyHke 3.
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ZAB cocraBe 3emenb ceNbCKOXO3ANCTBEHHOMO

PucyHok 3 — CTpyKTypa CenbCKOXO3ANCTBEHHbIX yroguin KanmHnHrpagckom obnactu [2]

Kak BugHO 13 pucyHka 3, U3 BCEX CE/IbCKOXO3ANCTBEHHbIX Yroguin Hanbonee LMpPoKO
NnpPeacTaBneHHoe — nawHs. NMpu 9TOM He3HayuTenbHas AO0NA MawHW pacrnonoXXeHa BHe
3eMefib CE/IbCKOXO3ANCTBEHHOO Ha3HavYeHns [2].

B coOOTBETCTBUM C YTBEPXKOEHHBIMU MPUOPUTETHLIMW HanpasneHuamm CrpaTternm
coumnanbHO-3KOHOMUYECKOrO pasBuTus KannHUHIPaacKon o6nactu, SBASACb OCHOBHbIM
CTpaTerm4eCKuM pPecypcoM, CeNbCKOXO3ANCTBEHHbIE YroAbs MakKCUMaNbHO COXPAHSAKTCA.
OpHako HeobXxoaMMO MX MOBCEMECTHOE YJyYlUEHWEe, BOCCTaHOBSIEHME MOYBEHHOIO
nnogopoans, NpUMeHeHne pecypcocbeperarowmx  TEXHOMOMI, paunoHasnbHoe
NCMOJIb30BaHNE NX Ha OCHOBE YCTOMYMBOWN CTPYKTYPbl 3EMESIbHbIX Yroguia.

B panbHenwem nnaHnpyeTcs yBenndeHne noceBHbIX naowanen — MmHumansHo o 330
TbIC. ra, To ectb Ha 70 %.

YacTW4YHO MarsioueHHbIe 3eMN  CESIbCKOXO3ANCTBEHHOIO Ha3HayeHus nopnexxar
nepeBony B WHblE KaTeropuu 3emenb gnsa ypbaHn3npoBaHHOMO UCMOIb30BaHNSA, a TakxXe anga
BKtOYeHWs B rpaHuubl OOMT.
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MonoXntenbHbIM (PaKTOPOM COBPEMEHHOINO CENIbCKOrO XO3ANCTBa SABASETCA €ro
MHOIOYKNagHOCTb. B cenbckom  xos3ancteBe  chopmMupoBanocb  TpW  rpynnbl
TOBapoOnpou3BogUTENEN:

1) CeNIbCKOX03ANCTBEHHbIE NPeanpuaATns (KPynHOTOBaPHbIA CEKTOP),

2) KPEeCTbsSIHCKME  (pepMepcKne) XO3581NCcTBa, UHOMBUAYasbHbIE
npeanpuHUMaTenmu,

3) XO35ANCTBA HaceneHns, BKa4Yawwme B cebsa nmyHble NnogcobHble

XO35NCTBa, KOJIIEKTUBHbIE cafpbl, oropopgsbl, Aoa4vHblie y4aCTKW.

OcHoBHoOW 06bEM BanoBOW NPOAYKLNN NPOU3BOANTCS B X03aMcTBax HaceneHuns (55%),
Ha npegnpuaTua npuxogutcs 39%, a Ha depmepckne xosanctea — 6%. lMpuyem pgonsa
XO3ANCTB HaceNleHNss C KaXXablM rogoM pacTeT. 34ecb NMpou3BOAUTCA NONIOBUHA OOBHLEMOB
MoJioKa n msaca, no4tn 100% kapTodensa n oBoLLeNn.

B CTpyKkType npou3BOACTBa Ha CENbXO3NPennpuaTusx BblOENAOTCA OTpaciv
>XMBOTHOBOACTBA, MPOU3BOACTBO 3€pHa, parnca W KOpMoB. HaceneHne B OCHOBHOM
crneumann3npyeTca Ha OBOLWEBOACTBE, KapTodenesoacTse, BblpalwMBaHUM MNNOLOBO-
ArofHbIX KyNbTyp, a TakKXKe Ha pa3BefeHnn AOMaLIHEro CKoTa.
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Kaliningrad region
TeopeTw-leCKme npennocCblJIKMN npoBegeHnAa MmesinopaTmMBHbIX pa60T B

3eMJIeyCTPONCTBE U UCTOPUS Pa3BUTUS MeNMopauun Ha Tepputopun KanmHuHrpaackonm
obnacTu

Tsekoeva Fatima Kaspolovna,

Director of the Scientific and Educational Center "Land management, cadastres and monitoring

of lands", head of educational programs of the direction "Land management and cadastres" of the
Baltic Federal University. |. Kant

Llekoesa ®atnma KacnonosHa,

[OupekTop Hay4yHO-06pa3oBaTeNIbHOMO LeHTpa «3eMeyCTPONCTBO, KaaacTpbl 1 MOHUTOPUHI
3eMerb, pyKoBOaAMTENb 06pasoBaTesibHbIX MPOrpaMmM HanpasneHus «3emMneyCcTpPoNCTBO U KaaacTpbl»
BanTuitckoro genepansHoro yHusepcuteta um. . KaHta

Abstract. The article gives the rationale and theoretical prerequisites for land reclamation work in land management,
their role and significance in: improving soil fertility; creating favorable conditions for the cultivation of agricultural crops;
obtaining high stable yields and the role of land reclamation in the land management system as a whole. The history of the
development of land reclamation in the Kaliningrad region is given.

Keywords: melioration, land management system, agronomic melioration, phytomelioration, hydrotechnical
melioration, cultural melioration, soil fertility, history of melioration development in the Kaliningrad region.

Annomayua. B cmamve daemcsa obocHoBanue u  meopemueckie npeonoculiku npobedeHus MesuopamubHbix
pabom 6 semaeycmpoiicmbe, UX poab U SHAUUMOCHL B: NOBbiuieHUY 14000po0Us NOUBbL; CO30AHUY DAAONPUATIHBLX YCA0BUTI
042 6030eaviBanus ceabCkoX03AUCHBEHHbIX KYALYP; NOAYHeHUU BbICOKUX CMADUABHBIX Ypoxkaeb u poab Mmeiuopayuu 6
cucmeme 3emaeycmpoucméa 6 yesom. [pubodumcea ucmopua pasbumus meauopayuu 6 Kasununepadckoi obacmu.

KaroueBuie caoBa: mesuopayus, cucmema semaeycmpoicmba, azpoHOMUMecKie MeAUOPAYUL, (DUIOMeAUOPaAUUL,
eudpomexnuieckue MeAUOPAYUL, KYAbMYpmexHuueckue MeAuopayuy, ni000podue noubvl, ucmopus pasbumusa
meauopayuu 6 Karununepaockoil obaacmu.

DOI 10.54092/25421085 2022 112 115

PeueHseHT: CarntoB Pamune ®apratoBuy, KaHanaaT TEXHUYECKNX HAYK, AOLIEHT,
3aMecTuTeNb gupeKTopa no Hay4Hon pabote B OO0 «HayuHo-nccnegoBaTenbCKuin U MPOEKTHbIN
WHCTUTYT 3KOJI0rnYeckmx npobnem», r. OpeHbypr

CyLHOCTb Menuopaumm MOXHO TMOHATb U3 paHee WUCMoNb3yeMoro B PYCCKOM
TeXHuYeckon nutepatype (KoHey, XIX B.) MOHATUSA «3eMENbHbIE YYYLIEHNS», «KOPEHHOE
ynyyleHne 3emMenb», Hapsay C HAM yroTPebnsann n NoHATUE «pasfgesika HOBbIX MECT», T. €.
BOBfIEYEHME B MCMOSIb30BAHNE Heypobuin (OCylleHne, O4YUCTKa 3eMeNlb OT KyCTapHMKa,
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KamHen, koyek). C 30-X rogoB NPoLUOro CTONETUSA B PYCCKON NuUTepaTtype nosiBUACA TEPMUH
«Menuopaums» ot nat. melioratio — «yny4weHne», KOTopbIn B 3apybexxHON nutepartype
BCTpedaeTcs Heva—CcTo — «amelioration», «land improvement», Jyawie ynotpebnsatoT «irrigation
and drainage».

MwupoBas nctopusa Mennopawmm HacHUTbIBAET He MeHee 6 TbIC. NeT. 3apoannack oHa,
KOrQda 4enoBeK nepeLlen K ocensioMmy obpasy XusHu, oT JobbiBaTeIbCTBa K BO34ESbIBAHUIO,
T.€. B Ha4yane 3emnenesibyeckoro npnupoaonons3osaqms [1].

Menuopauus KoMneHcupoBana HepgocTawwme npupoaHble (akTopbl U YCOBUS U
nepBoHavyanbHO 6blna OPMEHTMPOBaHA Ha TPEOOBaHUA CENbCKOXO3ANCTBEHHbIX KYNbTyp,
BblpalLyBaeMbIX YenoBEKOM. [103TOMY 4acTo Menmopauuio ynoTpebnawT B coyeTaHun
«CEeJIbCKOXO3ANCTBEHHAsA», XOTHA B YJYHULIEHUN HY>XOATCA U Apyrne 3emnnm (NoceneHui,
NPOMBILLSIEHHOCTN, NECHbIE 1 T.N. [2].

Menuopauus (oT nat. melio — ynyywaTts) — 3TO cuctema MepOnpPUATAIA MO YAYHLLEHUIO
CBOWCTB U pexuma no4s B 61aronpusATHbIX NPOU3BOACTBEHHOM (CEbCKOXO3SANCTBEHHOM,
NECOX03SNCTBEHHOM U Op.) 1 3KONOrM4eCcKoM HanpasneHusix. Menuopauus obecnednsaeT
CO3[aHVe BaXKHEWWnX YCNoBUIA [ONS MOMAYYEHUSI BbICOKUX W YCTONYMBBLIX YPOXKAEB,
pauroHasibHOMY UWCMOSIb30BaHNIO MOYB, COBEPLLUEHCTBYET MPOU3BOACTBO, KayeCTBEHHO
MEHSIET YCJI0BMS U NMPOU3BOOUTENBHOCTbL TPpyaa.

Menuopauua - cucTeMa  OpPraHU3auUMOHHO-XO3ANCTBEHHBIX U TEXHUYECKUX
MEPOMNPUATUIA, UMEKLWNX CBOEN 3ajadyelt KOPEHHOe  yhnyduweHne HebnaronpusaTHbIX
NPUPOAHbIX (MOYBEHHbIX, KIMMaTUYECKNX, MMOPOAOrMYECKNX) YCOBUI B LIENSX YCNELWHOro
XO3SNCTBEHHOrO OCBOEHMUS U WUCMNONb30BaHUS 3TUX TeppuTopuin, MNPOrpeccuBHOro
NoBbILLEHNS Nogopoaus nx noys [3].

Menvnopauusa npeacTaBnseTr coboil 4acTb CNOXKHOMO KOMMEKCA MEPONPUATURA,
HanpasJIEHHbIX HA ONTMMK3aUMIO NPoLECCa CETbCKOXO3ANCTBEHHOIO U JIECOXO3ANCTBEHHOIO
NnPoOu3BOACTB, 0OLlero nogbema npoAayKTMBHOCTU noyB. Ee adekTt B nonHom Mepe
nposiBnseTcs Ha OHe BbICOKOW KyJSIbTypbl 3eMefennsa N NecHoOro Xo3smncTea.

CylecTByeT WeCTb OCHOBHbIX BWOOB Menuopaumn no4YB, MNPUMEHSEMbIX MpU
CEeNIbCKOXO3ANCTBEHHOM, JIECOXO3ANCTBEHHOM W WHOM  WCMOJIb30BaAHUN  TeppuTopun:
arpoHoOMU4Yeckue, Bonornyeckme, XMMNM4YeCcKne, ropoTeEXHNYECKNE, KybTyPTEXHNYECKNE U
TennoBble.

ArpoHoMmn4yeckas Menvopauus (arpomMenuopauus) — KOMMAEKC MEPONPUSTUN,
HanpaB.JiIEHHbIX HA WU3MeHeHue (ynydweHne) penbeda n PU3N4eCcKnx CBOWCTB MOYB. ITO
MOXET OblTb peweHO MNyTeM MAaHNPOBKM MOBEPXHOCTU, NPOMUANPOBAHUSA, MPSAOBaHUSA,
rpebHeBaHns, Y3KO3arOHHOM MNaxoTbl. ArpoMennopatvBHblE MeponpusaTus obecneymBaroT
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opraHM3aunio U YCKOPEHMe NMOBEPXHOCTHOrO CTOKa, YNyudllalT pacrnpedeneHne Bnarn Ha
NOBEPXHOCTN OPOLLIAEMOrO NOJS.

K arpomennopartvBHbiM MEPOMNPUATUSAM TakXe OTHOCATCA MNPUEMbl WU3MEHEHUSA
pur3n4ecknx CBONCTB NOLNAXOTHbIX FOPU3OHTOB C MOMOLUBID [lyBOKOro pPbIXEHUS,
KpOTOBaHus, 4nsenesaHns. K aTton rpynne MeponpuaTuini cnegyet OTHECTU U NAAHTaXKHYHO
rnyboKyto MaxoTy, a TakXe MeCHaHyld CMELLUaHHYK, TMOKPOBHYIO WU  MeCHaHyto
CMELLIAHOCIONHYIO KYJIbTYPbl 3eMSIeAeNnnsa Ha TOPMAHbIX NOYBax, LWeneBaHme.

duTomenuopaumns — ynydlleHne CBOWCTB MOYB U UX PEXMMOB MNyTEM MNPUMEHEHUS
afanTUPOBaHHON K KOHKPETHBIM YCIOBUSIM TPaBAHUCTON U OPEBECHOW pacTuTenbHocTu. K
duTomennopaunsam OTHOCAT 3aneceHne NeckoB, CO3AaHNe NECHbIX MOMOC, MCMNONb30BaHMe
TPaHCNUPUPYIOLLEn CNOCOBHOCTN LEepeBbEB ANA MOHWKEHUS YPOBHA FPYHTOBbLIX BOA,
3aKpensieHne CKNOHOB, OTKOCOB, TaNlbBEroB NOCeBaMy MHOMONETHUX TPaB.

Buonornyeckne ocob6eHHOCTU psiga pacTeHuin MOryT ObiTb MCMONb30BaHbl AN
pPacconeHns NOBEPXHOCTHbIX CNoeB npodund. PacTeHus-cuaepartbl yAyudLWakT CTPYKTYpy
no4Bbl, CNOCOBCTBYIOT 6OPbOE C X CONMOHLEBATOCTLIO.

XumMmmyeckast Mennmopauns — U3MeHeHne HebnaronpuUATHBLIX XUMUYECKNX 1 (DU3NYECKNX
CBOWICTB MOYB 1 OPOCUTENBHbIX BOA,. XUMUYECKNE MENMOPALIMA BKKOYAOT BHECEHME KPYMHbIX
003 N3BECTU NPY rNyboKOM MeNMOPaTUBHOM PbIXAIEHNN HA BCIO rNyOuHy 06paboTkuy, a Takxe
rmnca npu 6opbbe C CONOHLEBATOCTLIO UK NPY NPOMUNAKTUKE 3TOr0 SABMIEHUS B NpoLecce
NPOMbIBOK 3aCOJIEHHbIX MO4YB OT Wn30bblITKa BOAOPACTBOPUMBIX CONEn. XuUMUYECKMe
Menuopauumn MoryT 6biTb CBA3aHbl C HEOOXOLAMMOCTLIO M3MEHEHMSI CBOWCTB OPOCUTENbHbIX
BOL, HanpumMmep: BHECEHME Kanbums (0ObIMHO — rurnca) B MOSMBHbIE BOAbl, O60OralleHHble
OnkapboHaToOM HaTpud, NN pasbtaBfeHHON CEPHON KNCNOTbl. K XMMUYeCcKnM Mennopaumsim
cnepyet OTHECTU MEPONPUATUS MO KMUCNOBAHMKO MOYB COQAOBOr0 3aCOSfIEHUS, YCUEHWUIO
OKUCNNTENBHON CNOCOBHOCTM OPOCUTESIbHBIX BOA MYTEM UX NPEABAPUTENBHOMO HACbILLEHUS
KNCNOpOoaoM 1 ap.

KynbTypTeEXHUYECKAA Menuopauns — KOMIMMEKC TEXHUYECKUX MEPOMNMPUATUIA,
obecneunBaroLLMxX NpuBeaeHne B 61aronpuUATHOE oA BO3AENbIBAHMSA KYbTYPHbIX PaCTEHWI
COCTOSIHME MOBEPXHOCTU U KOPHEOOUTaeMbIX FOPU30HTOB. [ocTuraetcsa nytem ybopKu
NMOBEPXHOCTHbIX W BHYTPUMOYBEHHbLIX KaMHEW, YyOaneHusi KyCcTapHuKa, MHEN, KOYeK,
MENKOJIEChbs, 3acbiNkn siM, Pas3bopKn BanoB BbIKOPYEBAHHOW APEBECUHbI, N3BNEYEHUSA
norpebeHHON ApeBECUHbI 1 Ap.

'mppoTexHmyeckas menuopauus — nogBefAeHVe K MEeMOPUPOBAHHON TeppuTopum
NOMIMBHBIX BOA, HEOOXOAMMBIX ONA PErynMpoBaHns BOLHOMO pexuma noyds, akKyMynsumio
Biarm B HEO6XOAMMOM KOMNYECTBE U B HY>KHOE BPEMS, COPOC N30bITOYHON rpaBuTaLOHHOM
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Bnaru 3a npegenbl paccMmatpuBaemon Tepputopun. MmopoTexHnyeckne Menmopaumm NMerT
CBOEN OCHOBHOW 3agayenl perynupoBaHMEe BOAHOrO pexuma no4ys. OTO OOCTUraeTcs
OPOLLEHNEM, OCYLUEHMEM, [OBYCTOPOHHUM PEryanMpoBaHNEM BOLHOMO pexuma Mnoys,
06BOAHEHNEM TEPPUTOPUN, CTPOUTENBCTBOM BOLOOXPAHNSINLLL.

Tennosaa Menvopaumss — WU3MEHEHWEe TEeNJoOBOro peXuma MoYB C  MOMOLLBIO
MEPONPUATMA MO  TpaHchopMaunn rpaHysiOMETPUYECKOrO COCTaBa MOBEPXHOCTHbIX
rOPU3OHTOB (HanpuMep, BHECEHNE MENIKUX KaMHEN B NaxXOTHbIE CJION CEBEPHbBIX MOYB C LiENbIO
YMEHbLUEHNS WX TEMJOEMKOCTU W MOBbIWEHNS TemnepaTtypbl, CUCTEMATUYECKOro
CHerosagep kaHusi, MyJib4UPOBaHNA MOBEPXHO-CTU 1 AP.).

Pasnuuna mexpny oTAeSIbHbIMU BUOAMU Menmopauun HOCAT HECKONBbKO YCSIOBHbIN
XapakTep, OAHaKO NPUHATOE AeneHne No3BOoNSET 6onee YHeTKO OPUEHTNPOBATLCA B CIOXHOMN
CUCTEME COBPEMEHHBLIX MEpPOMNPUATUIA, HanpaBfeHHbIX Ha YNy4lleHne CBOWCTB U pexuma
Nno4B.

Tak Kak Menvopaumss — 9TO CUCTEMA OMpPeAeneHHbIX TEXHUYECKUX W UHbIX
MEPOMNPUATUIA, HaMPaBNEHHbIX Ha YyYlWEHWE CBOWCTB W PEXUMOB MNO4YB, TO OObIYHO
HanbonbLWnin apeKT yoaeTca AOCTUMHYTb MPY KOMMNIEKCHOM NPUMEHEHWN Pa3/INyHbIX BUOOB
Menuopauun. Hanpumep opoLleHne 3acCONEHHbIX MOYB COYeTaeT B cebe BGUONOrnyYeckyto,
XUMUYECKYIO 1 MMAPOTEXHUYECKYIO Mennopaunn. OcylleHne TsKenbiX 3a60N04EHHbIX MO4B
co4yeTaeT B cebe arpomMenopaumio, rapoTEXHUYECKYIO U KYNbTYPTEXHUYECKYIO Mennopaumum
nT.4. [3].

3apaya Menuopauumn 3aka4aeTcsa B TOM, YTOObI yyyLWNTb CBOMCTBA U PEXUM (Mn
PEXMMbI) MOBEPXHOCTHBIX PbIX/bIX OTNOXEHNN B CNIOE MOLLHOCTLIO 1—2 M, T.€. B FrOPM30HTax
noYBeHHOro npoduns. NMoaToMy HENOCPEACTBEHHBLIM U OCHOBHbIM OOBLEKTOM Menvopauumn
BCerga sBNAeTCs NOYBEHHbIN NOKPOB.

Menvopauuss noyB — CUCTEMHAsA OUCUUMNINHA, KOTOopas accumuampyeTt B cebe
OOCTWKEHUS MMOPOTEXHUKU U CTPOUTESIbHOIO Aefa, NoYBOBeAeHUs, Maponornm, reonormu,
KIMMaTosormm, aKOHOMUKM 1 gp. No4vsoBeaeHne saBnseTca yHAaMeHTanbHON Haykon 06
0b6bekTe Menuopauun, NOCKOSbKY MOBEPXHOCTHAS TOJILLA PbIX/bIX OTNOXXEHUA MOLLHOCTbLIO
1—2 M eCTb He 4YTO WHOe, Kak CBUTA FOPU3OHTOB MO4YBEHHOro npoduna. B rymmngHbix
naHgwadgTax Bcerga, a B CyXOCTENHbIX M apuHbiX 06nacTsax NpeuMyLecTBEHHO MOYBbI
ABNATCA HEMOCPEACTBEHHLIM N 4aCTO €AMHCTBEHHbIM OOBLEKTOM Menuopauun. oatomy
O4YEeBUOHO, YEM Jyylle W3YyYeHbl MNOo4YBbl, TEM MpaBufibHEE MOryT O6biTb peann3oBaHbl
MenMopaTnBHbIE MEPONPUATUSA.

OueHka noyB Kak obbekTa Menuopauun OOSHKHA OCYLLUECTBASATLCA C MeHETUYECKNX
no3nunin, T.e. C Y4ETOM BCEX (PaKTOPOB, OrnpenensaoLmx nX BO3HUKHOBEHME.
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W3 aToro cnepyer, 4To:

- BO-MEPBbIX, T[EHETUYECKOE MOYBOBEOEHME  ABNAETCA  (pyHOAMEHTaNbHOM
TEOPETUYECKOIN HAYKOW O NMoYBax Kak 06beKTe Mennopaumu;

- BO-BTOpPbIX, NOYBOBEAEHNE O0/KHO U3y4aTb N pacKpbiBaTb CBONCTBA N PEXNMbI NOYB
B €CTECTBEHHOM COCTOSAHUN, [0 NPOBEAEHNA MENNOPATUBHbBIX MeponpusaTuin. Heobxogmmo ao
Ha4Yana Menuopauumn OUEHUTb Te MnapaMeTpbl, KOTOpble cnegyeT U3MEHUTb C MOMOLLbHO
MEeIMOPaTUBHbBIX MEPONPUATUI;

- B-TPETbMX, MOYBOBEOEHME KaK TeopeTmdeckass Hayka [A0/HKHO MPOrHo3npoBaTb
N3MEHEHNS MOYB NoA BAUSHUEM Meinopauun. Ycnex Mennopaumm Bcerga onpenenseTcs Tem,
HACKOJIbKO MOJIHO W3Y4YEeHbl CBOWCTBA M PEXMMbl MOYB B WCXOAHOM COCTOSHUM (B0
MEenMopauun) U Kak OeTanbHO OTPaXKEHbl B MPOEKTE UX U3MEHEHMS MU 3BOMKOLUUSA MNOcne
mMenvopauuun. Mpn 3TOM 04EBMAHO, HYTO 3BOJIOLMS MNOYB NPOTEKAeT, 6Ge3yCNOoBHO, He
CMOHTAHHO, HE KakK HEKOE CaMopasBUTUE, a KaK eCTECTBEHHbI OTBET NMOYBEHHOIO NMOKPOBa
Ha N3MEHNBLUMECS NOA BANSHUEM aHTPOMOrEHHbIX (PaKkTOPOB BHELLHME ycnosus [4].

Tak Kak Menmopauust — 3TO KOHKPETHas NoTpebunTeNbCcKasa AeaTENbHOCTb, TO YENOBEK
MENNOPUPYET KOHKPETHbIE TEPPUTOPUN, T. €. 3EMIN, C ONPEAENEHHON LENbIo. 3eMns — 3TO
TeppuTopus ¢ yrogbsimu (MpurogHasa ansa Kakoro-To MCnosb30BaHKs), HAXOOALWAACA B YbEM-
TO nNONb30BaHUKW, BRageHun wunnm cobcTBeHHoCTN. Bmecte ¢ Tem 3emna — 3To
obLeHalmoHanbHoe JOCTOSAHNE, 60raTtCTBO HAPOAOB, HA HEN NPOXXKMBAOLLMX, OCHOBA »XXU3HU
N OeATeNbHOCTU YenoBeKa.

3eMns — NpupoaHbIn OOBLEKT, BaXKHENLLAsA COCTaBHasA YacTb NPUPOAbl, NMPUPOAHbLIN
pecypc, CPeAcTBO NPOU3BOACTBA B CE/IbCKOM U JIECHOM X035MCTBE, OCHOBA OCYLLECTBNEHWS
XO3ANCTBEHHOWN U NHOW OEeATENbHOCTU, C NO3NUUIA NpaBa — OHa HeABVXMMOE UMYLLECTBO,
0OBLEKT NpaBa COBCTBEHHOCTU U MHbIX NpaB. B 3emensHoM kKogekce PO 3assneH npuoputet
OXpaHbl 3EMNN Nepen €€ WCMNONb30BaHWEM, KOTOPOE He [O/MKHO HaHOCUTb YyLiepb
OKpy>KatoLen cpege. [5]

3aboTta 0 3emne, ee ynyyleHne — He TONMbKO OENO OTAENbHbIX NONb30oBaTeNen unm
BnagenbLeB, HO 1 obLerocygapcTBeHHoe aeno. focynapcteo 6epeT Ha cebs 0683aTeNbCTBO
KOOPAMHNPOBATb U KOHTPOMPOBaTb paboTbl MO MeNMopaunmn, OCyLLECTBNSEMbIE KaK 3a CHET
BNnagenbLUeB, Tak N 3a CHET MECTHbIX U hefgepanbHOro 610axeToB [5).

Mo ueneBoMy Ha3HA4YEHUIO U MPaABOBOMY PEXMMY BbIAENSAOT HECKOJSIbKO KaTeropumn
3emMenb:

CENbCKOXO3ANCTBEHHONO  Ha3Ha4yeHUs WM CENIbCKOXO3ANCTBEH—HbIE  3EeMSI;
NoceneHnin; NPOMBbILLIIEHHOCTN; SHEPreTUKN; TPAHCNOPTA; CBA3N;

ons obecnevyeHns KOCMUYECKOWN OeATENbHOCTN; 0OOPOHbI;
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NHOrO CneunanbHOro HasHa4YeHNs;
ocobo OXpPaHsAEMbIX TeppuTopui n 06BbEKTOB (NpnpogooOXpaHHOro,

0340POBUTESIBHOI0, PEKPEaLOHHOI0, UICTOPUKO-KYIbTYPHOIO, HAYYHOrO Ha3Ha4YeHus);
necHoro oHaa;

BOAHOro oHAa;

3anaca.

Bce aTM 3emnam no CBOMM CBOWCTBAM MOMYT HE MOJSIHOCTbIO YOOBETBOPSATb
TpeboBaHMAM KOHKPETHOIO 3eMJIENOSIb30BATENS U HY>XAATbCA B Pa3/IMYHbIX MeNMopaumnsx.
Ncxogsa na atoro, pasnnyaloT Meamopaumnio CeibCKOXO3ANCTBEHHbIX 3EMESb, MENNOPaLMIO
3eMeNlb NecHoro, BoAHOro OHAOB, MNOCENEeHUA W T. O. — 3TO MepBbli YPOBEHb
Knaccudunkaumm menvopauuin.

Menvnopauusi CyLEeCTBEHHO W3MEHSIET MHOrMe MpUPOAHblE MPOLECCHhl, Hanpumep
Mennopauus CEJIbCKOXO3ANCTBEHHbIX 3emMernb CUSIbHO N3MeHsSEeT npouecc
no4ysoobpas3oBaHnNs, B pe3ynbTaTe ee MNPUMEHEHUS WNCYe3alT OAHW  SJIEMEHTHI
no4soobpas3oBaHNa N MNOSABASIOTCA [pYyrve: OrflieeHue, 3aconeHne, TopgoobpasoBaHue.
Mennopauus cnocobHa npubnn3nTb as3oHafbHble Mo4YBbl (MOMMEHHbIE, OONOTHbLIE,
3aCOMIeHHbIE) K 30HasIbHbIM, a TakXe CyWEeCTBEHHO MOoanduuMpoBaTb 30HasIbHOEe
no4Ysoobpa3oBaHue.

CyWHOCTb MenMopaumn 3ak/lo4aeTcsl B ynpaBfiEHUM COCTaBOM MOYBblI M FPYHTOB
(yBENMYEHMNE N YMEHBLLEHNE COOEPXKAHUSA BOAbI, PA3SINYHbIX XUMUYECKUX BELLECTB, TENNa); Nx
CBOVCTBaMUN (PbIXJIOCTbIO, CTPYKTYPHOCTbIO, BOAOMPOHMLAEMOCTbIO, BOOOYAEP>KAHNEM,
€MKOCTbIO MOrNOWEHNS, KUCIOTHOCTBIO, TEMJIOEMKOCTbIO); HEKOTOPbLIMU  MOYBEHHBLIMU
npoueccami (3acConeHnemM, orneeHneM, HakKomnIeHNEM rymyca).

BTopon ypoBeHb B knaccudpukauun mennopaumin onpenensieTca Tem, Kakom wu3
NPUPOAHBLIX NPOLIECCOB NN KaKyto COCTaBASIOLLYO (PYHKLMOHNPOBAHNS rEOCUCTEMbI HY>XHO
MoAMUUMPOBaTb, CXOAA U3 UCNOMb30BaHNS 3eMenb. Hanprmep, Xummnyeckue mennopaumn
CEeSIbCKOXO3ANCTBEHHbIX 3EMENb U BOAHbIE Mennopaummn 3eMenb IeCHoro oHaa. BogHeble,
XUMU4eckne, @u3nYeckme, TennoBble MeNMopauMm MOXHO OCYLWECTBUTb PasHbiMM
cnocobamu, O6bIMHO UX AOMNOMHAT KYNbTYPTEXHUYECKMMU, arposeCoOMeNMopaTuBHbIMU
MeponpusaTuaMun [5].

Cnocobbl Menvopaumm — 39TO TPETUN YPOBEHb Kaccudukaumm me-nmopauunn,
HanpUMep WCKYCCTBEHHOE YBNa)XHEHWE MO4YB (OpPOLLUEHME) OCYLLUECTBASKOT MOfavMBamMu Mo
6opo3gam, nonocam, 3aTonseHneM (Camble ApeBHNE N HEe OYeHb 3(PEKTNBHbIE CNOCOObI),
[oXOeBaHeEM, KanesbHbIM, NOANOYBEHHBIM, BHYTPUNOYBEHHbLIM crocobamu.
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Takum obpasom, Lefb Menmopauun CelbCKOXO3SNCTBEHHbIX 3EMENb 3aK/04aeTcs B
pacLUMpPEHHOM BOCMPOU3BOACTBE MNIOOOPOANSA MOYBbI, MOSYYEHUN ONMTUMANbHOIO ypoXKas
OnpefeneHHbIX CeNIbCKOXO3ANCTBEHHbIX KyNbTyp MPUY 3KOHOMHOM pPacXOAOBaHUN BCEX
PECYPCOB, HEeOonyLeHUn unm KomneHcauun yuiepba npupogHbIM CUCTEMaM N Opyrum
3emnenonb3oBarensm [6].

MpuHUMNbI paunoHanbLHOro NPUPOLAONONL30BaHUA U NpUpoaoobycTponcTea [2]:

- MPUHLUMN LENOCTHOCTN NPUPOLHbIX OOBEKTOB, MNOABEPraloLLMXCA 00YCTPONCTBY UK
NCNOJIb30BaHNIO, KOTOPbIE HAA0 paccMaTpuBaTb Kak eguHble re0CUCTEMbI Pa3fIMYHOrO paHra
(paumun, ypounwa, MecTHOCTW, JNaHowadTbl); OO6BLEKTOM NPMPOAOMNONL30BaAHUS U
NpUPoAoo6yCTPONCTBa AO/MKEH OblTb HE OTAENbHbIA PEeCcypC WM KOMMOHEHT Mpuponpl:
NOBEPXHOCTHbIE WM MOA3EMHbIE BOAbl, NO4YBA, PacTEeHWEe N HEMPOU3BOJSILHO BbliOpaHHasA
TeppuTopus: nofe cesoobopoTa, 3eMnn OTAENbHONO XO3SANCTBA, @ reocucTema, 3aHaTas
nepeycrtpanBaeMbIiMn 3EMISAMU, BKOHAKOLWAA B3aMMOOOYCNOBAEHHbIN HAOOP KOMMOHEHTOB
npupoabl, Pa3BrnBaOLLMXCA Kak eanHOe Lenoe, N nMeoLas eCte-CTBEHHbIe rpaHinLbl. Takon
nogxon no3BOSSET OOBLEKTMBHO  BbIYJIEHATb  TEPPUTOPUIO, A€  OCYLUECTBASAOT
pecypCcononb3oBaHne 1 NPOBOAAT 06YCTPONCTBO, HaNboee NOSTHO YYeCTb BCE CBA3M MeXAY
KOMMOHEHTaMN NpuUpoAbl, WX B3aMMOBAVNSHME, OTCNeaNTb AanbHWE 3KOSIOrMYecKue
nocneacTeus;

- NpUHUMN cbanaHCUPOBAHHOCTN XO3ANCTBEHHOW OEATENbHOCTM Ha OBYyCTPOEHHON
TEPPUTOPUM C PECYPCHBIMA 1N 3KONOMMYECKMMU BO3MOXHOCTAMU MNPUPOOHbIX CUCTEM;
Hanpumep, BblpalBaHNE CEeNbCKOXO3ANCTBEHHbIX KyNbTyp, Hanbonee COOTBETCTBYHOLLMX
MECTHbIM KNMMaTU4ECKMM pecypcam, NPUMEHEHNE COOTBETCTBYIOLLMX CUCTEM 3eMeaenus,
NCNOJIb30BaHNEe TEXHONOMMIA NPUPOLONOSb30BaHNSA, Hanbonee opraHNYHO BMNUCHIBAKOLLIMXCA
B (PYyHKUMOHMPOBAHNE MNPUPOAHbBIX CUCTEM; 3TUM [AOCTUraeTCA YMEHbLUEHWE HYXObl B
00yCTpONCTBE NPMPOAbl, CrnefoBaTesibHO, BMELLATENbCTBO B Npupoay OyAeT MeHblue, a
NnoJsib30BaHMe pecypcoMm — OeLleBie;

- NPUHUMN NPUPOLHbLIX aHanoruv, T. €. NPUMEHEeHVe HanpasBfIEHUA N TEXHONOrnmn
PECYypCOMnonb30BaHNs 1 Mennopauun, KOTopble MO BO3MOXHOCTU  BOCMPOU3BOOAT
€CTECTBEHHbIE MPOLECChbl (PYHKUNOHUPOBAHUSA KOMMOHEHTOB MNPUPOAbI; Hanpumep, ecnu
YEepPHO3EMHbIE MO4YBbl UCTOPUYECKN CHOPMUPOBANINCE MNPU  YBAAXKHEHUN JIMBHEBbIMU
[OXOAMMW, TO U MOMAUB UX OOMMKEH OblTb B BUAE WCKYCCTBEHHOIO OOXAS; PUC XKE nydlle
BblpallMBaTh Ha MOMMEHHbIX 3EMSAX U NOMNBATL 3aTOMNEHNEM, TaK KaK 3TO COOTBETCTBYET U
ero n3HavanbHbIM 6MONOrMYECKUM OCOBEHHOCTAM, U MOYBbI, HA KOTOPbIX OH PacTeT, TakxXe
cthopMupoBanncb Npu SANTESNIbHOM 3aTOMIEHNUN BOAaMN PeEK N NPU 0BUSbHBIX MYCOHHbIX
BOXOSAX; €CNN €CTECTBEHHbIN OTTOK U30bITOYHOW BOAbLI C TEPPUTOPMN OBbIYHO NPONCXOANT B
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B/AE KOMOMHaUMN MOBEPXHOCTHONO WM MOA3EMHOr0 CTOKA, TO U WCKYCCTBEHHbIN ApeHak
TEppUTOPUM OOMMKEH co4veTaTb 0b6a aTux crnocoba. DTOT NPMHUMUM CO3BYYEH C MPaBUIOM
«MSAFKOro» ynpasfieHUs1 NMPUPOAON B MPOTUBOBEC «KECTKOMY». BbINOAHAS 3TOT npuHUMM,
MO>XHO A0BUTBCA 3KOCOBMECTUMOCTU TEXHUKU U TEXHOSIOMMA C MPUPOAOW, HAHOCSLLMX
MUHMMasbHbIN YWEePO OKpYy>KatoLen cpeae;

- NpUHUMN Heobxooumoro pasHoobpasus, W3MEHEHHasd npupogHas CUCTEMA,
co3gaBaemMasi YesloBEKOM Mpu  PEeCypCconoib30BaHWM, WK  KBa3UMPUPOLHas CUCTeMa,
OOJDKHA ObITb MakcmMasnbHO BO3SMOXXHO pa3Hoobpa3Ha No CBOEMY cOCTaBy (CEBOOOOPOTHI,
NJO0OOCMEH, COXPaHEHNe eCTECTBEHHbIX BMOreoLeHO30B Ha YacTu niowanun, goctaroyHas
aKonorn4yeckasi MHPacTPyKTypa), 3TO MOATBEPXKAAETCA «MNPaBUIOM MOHOKYNbTypbl» HO.
Opyma, cornacHo KOTOPOMY CO3[aHHbIE YENTIOBEKOM MOHOKY/IbTYPbl HEYCTOMYMBbBI NO CBOEN
npupoae; ynpasnsaooLwas TEXHOreHHasi CUCTeMa Toraa MOXXET YCMELIHO CNPaBuUTbCS CO CBOEN
dyHKUMEN, Korga oHa OyaeT YCTpoeHa Tak >Xe pas3HoobpasHOo, Kak W ynpasnsemas
KBasunNpupogHas CuUCTeMa; Hanpumep, rMApoOMennopaTuBHasi CuUCTemMa, Cco3faHHas
4YeNIOBEKOM [/ ynpaBfeHnss BOAHbIM PEXWMOM MOYBbl, AO/PKHA ObITb HACTOSbKO
pasHoobpa3Ha, HACKONbKO pas3HoobpasHbl ycnosus (hOpMUPOBaHWS BOAHOMO pexuma B
Pa3HbIX YaCTAX KOHKPETHOM FeOCUCTEMbI (Pa3Hble TUMbl BOGHOMO MUTAHUS NPU OCYLLEHWUN,
pasHaa noTpebHOCTb B OpOWeEHWM). IDTOT nNpuHUMN OBOCHOBBLIBAET, B 4YaCTHOCTW,
HeOOXOAMMOCTb MNPUMEHEHUS  KOMMEKCHbIX MenMopauuin, T. €. OOHOBPEMEHHOro
PErynMpoBaHnss  HECKOMbKUX  (PaKTopoB, (OPMUPYIOLWMX  MAOAOPOONE  MOYBbl W
NPOAYKTMBHOCTb BO3QENbIBAEMbIX PAaCTEHWIA, a TakXe COYeTaHMsi pasHbIX MNPUEMOB
MEenNMopauun Ha pasHbIX YacTaX NepeycTpanBaeMon TeppuTopun;

- MPUHLUMN afeKBaTHOCTN BO3AENCTBUN, yNpaBneHne KBasunpupogHbIMU CUCTEMaMM
OOJDKHO CTPOMTLCS Ha OCHOBE MPSIMbIX M OBpaTHbIX CBA3EN, T. €. TEXHOMEHHbIE CUCTEMbI
HeobxooMmo 0bopyaoBaTb CPeACTBaAMU NMOSyHeHNs N 06paboTKu NHopMaum 0 COCTOAHNN
NPUPOAHBLIX CUCTEM (O pPasBUTUN KYNbTUBMPYEMbIX PaCTEHWUIA, COCTOSSHMM MO4BbI, €€
BI2XKHOCTW, KONMYECTBE AOCTYMHbIX 3NEMEHTOB NUTaHus; 06 ocagkax, ucnapeHun, NpUToKe
BOAbl K BOAOXpaHunuLly, O BoAo3abope — MNpu pPerynmpoBaHuM CToKa U T. M.), a Takxe
6nokamn no BbIPabOTKe yNPaBnALWMX CUFHANOB U UX peanu3aumm B 3aBUCMMOCTU OT
MEHSIIOLLIENCA BO BPEMEHWN CUTyauun, 3TO OYEHb BaXKHO AN yNpaBieHus NpupoaHbIMn
npoueccamn, NPoNCXoasaLLMMA NPU CUSIbHON M3-MEHYMBOCTM 1 Cnabon npeackasyemMocTu
NOroAHbIX YCNOBUIA;

- MPUHUMN rapMOHM3aUMM KPYroBOPOTOB: HaxOXAEHUE Hauyylero Cco4YeTaHus
aHTPOMOreHHOro 1 NPUPOLHOro KPYroBOPOTOB BELLECTB U 3HEPrnn; YENOBEK, BMELLNBASACH B
NPUPOAHbIE NPOLECCHI, UBMEHAET ECTECTBEHHbIE U CO3[,AET HOBbIE KPYrOBOPOTHI, HANPUMeEp,
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npvpoda 4acTto BbIBOAUT M3 MEOXUMUYECKOrO KPYroBOpOTa TOKCUYHbIE BeELLecTBa, COJN,
«3axopaHmBaeT» WX B [NyObOKMX nfactax wam B MNONY3aMKHYTbIX FeOoNOrm4ecKmnx
006pasoBaHuAX; YEeNoBEK, UHTEHCUMDULMPYSA KPYrOBOPOT BOAbl OPOLUEHVMEM U OPEHAKEM,
«pacrneyartbiBaeT» 3TN CKNagpl, YTO MOXET MNPMBOAUTL K 3aCOJSIEHNIO MOYB, 3arpsA3HEHUo
pEeYHbIX BOS;

- MPUHLMN NpencKasyeMocTu: Menmopauns Ao/KHa onupatbCA Ha LOO-CTOBEPHbIe
KOJINYECTBEHHbIE AONrONIETHNE MPOrHO3bl NU3MEHEHNSA KaK (PYHKLMOHNPOBAHUSA MPUPOLHbIX
CUCTEM NoOpL, OENCTBMEM YNPaBfsiOWMX BO3OEWCTBUM, TakK M Ha MPOrHO3bl W3MEHEHUS
9KOHOMUNYECKON U COUManbHON 06CTaHOBKN. DTOMY COOTBETCTBYET NPUHLMUN «OBMaH4YMBOro
6naronony4us», Korga nepsble yCnexu oT npeobpasoBaHnsa NpUpoasl MOryT B NOCnenyoLwem
N3MEHUTBLCSA Ha HEGNAronpPUATHbIE, AN OOBEKTUBHOW OLEHKMN MEPOMNPUATUIA HY XHbI rogpl;

- NPVHUMN OQHOBPEMEHHON 3 HEKTUBHOCTU 1 6€30MACHOCTN: 3P(PEKTMBHOCTL MOXKET
ObiTb  9KOHOMWYECKOW  KakK  pe3ynbTaTUBHOCTb  Menuopauunm 1 NOCAegytoLwero
3eMJ1enoib30BaHNA, COOTHOLLEHUA MeXAOy pe3ynbTaTtamMu XO3SANCTBEHHON OEATENbHOCTU U
3aTtpatamu TpyAa, OHa XapakTepudyeTcs MpOoM3BOOMTENbHOCTLIO Tpyda, (hoHAOoOTAAYEN U
MaTepPUasoeMKOCTbIO  MPOOYKUUKN, T.€. KONMYECTBOM WCXOOHbIX pPEecypCcoB, KOTopble
pPacxoaytoTCs Ha TOT U NHOW BUA NPOSYKUNN; YEM MEHbLLE MaTepManoeMKocTb, Tem bonee
paunoHasib~HO MCNOMb3YITCS MPUPOAHbIE PECYPChl, HanNpuMep U3Oenuvs, caenaH—Hble U3
BTOPUYHOIO CbIpbsi, MEHEE MaTEPUANIOEMKU, T. €. IKOHOMSAT NPUPOLHbIE pecypcsl. [2].

WcTopus passutna menmopatnsHbiX paboT Ha Tepputopumn KanuHuHrpagckom obnactu

lMepBble ynomuHaHus O paboTax MO MNOCTPOMKE OTBOAALUMX KaHaNoB B pPErvoHe
patnposaHbl Havanom XVII Beka. [No3xe, B nepBon nososmHe XIX Beka Havanm ncnosib3oBaTtb
OEePEBSAHHBIN OPEHaX, a nocne 1 roH4apHbin. K KoHuy XIX Beka ansa otsoaa Boabl 6611 NPopbIT
NCKYCCTBEHHbIN KaHan (HbiHe peka MaTpocoBka).

Mocne BOWHbI MennopatmneHas cuctema obnacTtu 6bina cunbHO nospexaeHa. C BeCHbI
1946 r. no 1948 r. Benucb paboThbl MO YCTPAHEHUO MpopbiBa gambbl y nocenka ScHoe
CnaBckoro parioHa. 66 TbIC. ra HU3UHHbIX 3eMENb Mexay HemaHoOM u ero pykaBoM pPeKu
MaTpocoBka 3aTonufo, Nog BOOW OKa3anucb nawHn 1 ayra, nossunacb yrposa rubenu 28
TbIC. ra nieca, paboTbl 6b1n 3aKoH4YeHbI B 1948 . [8].
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PucyHok 1- Neorpacduyeckas kapta KannHuHrpagckom obnactu [8]

Bcero Ha Tepputopunm KanuHuMHrpagckonm o06nacTu  HacuyMThiBaNioCb  AEBSATb
NONbOEPHbIX CUCTEM, CHABGXXEHHbIX MarncTpanbHbIMU KaHanamu, HACOCHbIMU CTaHUUSMU 1
nonbgepamn. Camon 6Gonblion 6bina nonbaepHas cuctema CnaBCKOro pavioHa, KoTtopas
HacuuTbiBana 32 nonbpepa u3 58 n 65 HaCOCHbIX CTaHuMn U3 96, HaxoOsaWmMXCA BO BCEN
obnacTtw.

B ogHOM HemMeULKOM Mofibaepe pacrnofiaranocb Cpady HECKOSIbKO OCYLUUTESbHbIX
NOACUCTEM, COEOMHEHHbIX HebOoSbLUIMMM KaHanamu, 3aHUMaBWUMKW OO OAHOro rekrapa
nnowanun. Kaxgasa Takas nogcmcrtema npuHagnexana oTaebHOMY COOGCTBEHHNKY CO CBOMMI
HACOCHbIMWN CTaHUUAMMW, Pa3/IMYHbIMU MO KOHCTPYKLMN 1 MOLLHOCTN.

HepeBsHHbIN agpeHax (gpeHax ByTua) n roHvapHble TPy6KW, KOTOPbIE B 3aBUCUMOCTH
OT TSXKECTU rPyHTa Haxoanancb Ha rnybuHe ot 70 cm go 1,2 M, ncnonb3oBanucb Ha 60NbLUEN
yacTn obnacTtu (OKOJ1I0 NONYMUIIINOHA reKTapoB). Takke Takas CeTb BK/toYana B cebst KaHarbl
no 15-20 M Ha rekTap 1 OTKPbITblE KOJIIEKTOPBI.

OCno>XXHEHNEM B N3YYEHUN M OCBOEHUM HOBOW APEHAXKHOW CUCTEMbI CTasno TO, YTO
JaHHass ceTb Obina 3akpbitas, KapTbl 6blAM HEOOCTYMHbI ONS  PacnpOCTPaHEeHus, u
pacnosioXeHne KaHanos 6bl10 U3BECTHO TOJSIbKO OCTaBLUEMYCS HACENEHNO NN HEMELIKUM
cneynanuctam. lNepsble nccnegosaTenn BCEPbE3 N HEOE30CHOBATENBHO Onacajncb, YTO
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nepeceneHubl MCNOPTAT CYLUECTBOBABLUYD CUCTEMY BOOOOTBOAA, YTO OT4YacTM u 6blfio
coenaHo.

Beuoy nepepaym 4acTHOM COBCTBEHHOCTU B FOCYAAPCTBEHHYHD U HEOBXOAMMOCTU
OOCTMKEHMSA KPYMHOro COLMAanMCTUHECKOro X03anCcTBa, y4eHbiMn Gblna nocTasneHa uesb rno
CO34aHNI0 COBPEMEHHOM CUCTEMbI MenuMopaumm nyTem nepesoga o6opynoBaHus Ha
OTEYECTBEHHbIE 3an4yacTu, JMKBMAAUMA COEAVHUTENbHBIX KaHanoB BHYTPU MENKUX
NoNbAEPOB, NPUHAAEXaBLUNX YaCTHbIM XO3ANCTBaM, 1 OObEANHEHNIO NX B 6051ee KPYMHbIE.
JInkBnpgaumnsa Menknx KaHanoBs B AanbHenweM NpuBena K yrpo3e BTOpUYHOro 3abonavmsaHums.
Bbln OCNOXHEH NMpouUecC pPeryMpoBKM OTBOOALLUMX MOTOKOB C MOYTU HYNEBbIM YKIIOHOM.
icnonb3dyemas TexHrKa no nepekadke BoAbl He BCeraa cnpasnsiach, Ha NOCTOAHHOW OCHOBE
Ha4yannCb UCCNefOBaHUSA NPOLECCOB B NaXOTHOM FOPU30HTE.

LleHon orpomHbix ycunuin B nepmon ¢ 1946 no 1952 rr. 6Gbina BOCCTaHOBMEHA
camoTeyHasd CeTb, BOCCTAHOBMIEHO Oonee TbicauYn pamb, npousBedeHbl paboTbl MO
OETOHMPOBAHUIO  LUMO30B, MOCTOB, BOAOMAA0B, BOCCTAHOBMEH 3aKpPbITbIl  OPEHAX,
NPOn3BEeAEHO BOCCTAHOBMIEHNE U OYULLIEHME OT Una YCTbeB, OTPEMOHTUPOBaHbI CMOTPOBbIE
Konogubl.

K Havany 1960 r. KanuHuHrpagckas obnactb HacuuitbiBana 95 % 3emensb,
060pynoBaHHbIX gpeHaxkeM 1 99 % MexaHN4eCcKn ocyLlaemMbiX (NONbOAEPHbIX) 3EMETb.

Kak y>xe 6b1110 yNOoMSIHyTO, O4HO 13 Npo6ieM TOro Nepuofa MoXXHO cHMTaTb nepegady
aKcnnyaTauum 3emMenb B BeAeHWE KOMXO30B N COBXO30B, a COOEP>XaHWe MeNnMopaTuBHbIX
CUCTEM - OTAENbHBbIM FOCYAaPCTBEHHbIM CTPYKTypam. B cTpemMneHun BbiNOAHUTb NnaH no
cbopy ypoxas u Apyrux CenbCKOXO3SANCTBEHHbLIX PaboT, KOMX03bl U COBXO3bl MNOB3YACH
MenMopaTUBHLIMN CUCTEMaMN N He HECH 3a HNX HUKaKOWM OTBETCTBEHHOCTUN 4YacTo NpuBoaun
nx B HerogHocTb. K cepeguHe 60-x r. gaHHaa npobrnema Oblna 4acTUYHO pPeLLeHa nyTem
N3MEHEHNS Noaxoaa K NNaHNpPOBaHNIO PEMOHTHO-3KCMyaTaLMOHHbIX N KYNbTYPTEXHUYECKMX
pabor.

Moobem MexaHmszaumm B CTpaHe B [JallbHENWEM MO03BOAWA YBENNYUTL OO6BLEM
CTPOMUTENBbHbIX  MENMOPauUNOHHbIX paboT B o06nacti M MNOBbICUTb  YPOXXAMHOCTb
CENIbCKOXO3ANCTBEHHbIX KYNbTYP.

C HacTynneHnem nepecTporkin Obi10 NPUHATO PeLLEHNE raBHbIE CUMbl BKNaabliBaTb HE
B CTPOUTENbCTBO HOBbIX COOPYXXEHWI, @ B PEKOHCTPYKUMIO CTapbiX. PUHAHCUMPOBaHWE
Menuopauumn 6bIy1I0 Pe3KO CoKpaLLeHo [7].

B 2002-2005 r.r. Ha MennopaumnoHHy cuctemy obnactu 6b110 BblgeneHo cabiwe 500
MAH. pybnen. 3TO MO3BOMAWMAO MPOBECTM  PEKOHCTPYKUMIO  aBapuiiHbiX  gamb,
MOAEPHU3NPOBATL 6 HACOCHbIX CTaHUMIA N OTPEMOHTUpoBaTb 6onee 40.
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C 2006 r. B obnactu 6o peann3oBaHbl cnegyrowme nporpamMmel: Ha denepanbHOM
ypoBHe “CoxpaHeHne n BOCCTAHOB/IEHME N10LOPOAMS NOYB 3EMESIb CENIbCKOXO3ANCTBEHHOIO
Ha3Ha4YeHna 1 arpofaHaadToB Kak HaunmoHanbHoro gocrtosHna Poccun Ha 2006-2010 r.r.”,
Ha obnactHom ypoBHe “COXpaHeHMe W© BOCCTAHOBJIEHME  MNJOOOPOAMST  MOYB
CEeNbCKOXO3ANCTBEHHOIO HadHadeHns KanuHuHrpagckonm obnactm Ha 2006-2010 rogpl”.
HbiHEWHNE nporpaMmmbl OPUEHTUPOBAHbLI, B MEPBYKD O4vepedb, Ha yBenndeHme o6bLEMOB
PEMOHTHO-BOCCTaHOBUTENbHbIX PaboT .

Peanusauna rocypapcTBeHHbIX LieneBbiX NporpamMm

Pasmep noslydeHHOW rOCyfapCTBEHHOM W PernoHanbHOM  MNOAAEPXKKW  MOA
peann3oBaHHble MNPOrpaMMbl MO YAYYLUEHUO MENNOPAaTMBHOINO COCTOSIHUS  3eMeflb
npeacTasneHbl B Tabnuue 1 1 Ha pucyHke 2.

Kak BngHO 13 Tabnuubl 1 n pucyHka 2, BblaeneHne CPeacTB Ha pasBUTUE CENbCKOro
xossanctea CnaBCcKOro ropofckoro oKpyra, B TOM 4YUCE Ha BOCCTaHOBNEHME OOBLEKTOB
MeNmMopaTnBHOM cncTeMbl Ha4yanock B 2015 rogy ¢ ganbHenLWmm nocTeENEHHbIM cnagom [7].

Tabnuua 1
[MokasaTenu rocygapCTBEHHOM U PernoHasbHOM NOAAEP KN CENIbCKOro X0351MCTBa
CnascKoro ropoackoro okpyra [8]

[ogpl
2012 2013 2014 2015 2016 2017
HanmeHoBaHne
rnokasarenen

CybcupgmpoBaHue ¢
pervoHanbHOro 61aKeTa, 45,0 36,3 58,9 2472 112,8 56,8
MJTH.pYO.

CybcupgmpoBaHue ¢
hepepanbHoro 6roaxeTa, 52,7 68,6 97,5 116,9 209,8 191,0
MJIH.pYyO.

KoHconmanpoBaHHbIii

97,7 104,9 155,4 364,1 322,1 247.,8
OLoOKET, MJIH.pYO.
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400
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50 A
0 _

2011 2012 2013 2014 2015 2016 2017

PucyHok 2. [lnHamuka rocygapCTBEHHOM N permoHanbHOM NOAAEP>KKN Mo,
peann3oBaHHbIE MPOrpamMMbl MO CENbCKOMY X03ANCTBY B CnaBCKOM ropoackom okpyre [8].

ocypapcTBeHHasi nporpaMmMa no CoOXpaHeHUo U BOCCTaHOBJIEHUIO NNOAOPOAUSA
no4s 3eMefb

Mporpamma Bko4aeT B cebsa cybenanposaHne 50 % 3atpaT nonb3oBaTensMm 3eMesb
Ha BbINOSHEHNE pPaboOT MO PEMOHTY OTKPbITOAW U 3aKpbITOM OCYLUMTENIbHOW CeTwu,
N3BECTKOBAHMIO KNCSIbIX NMOYB, NPOBEAEHNIO KYNIbTYPTEXHNYECKNX PaboT.

3a 2016 - 2017 roabl CeNbX03NPOon3BOANUTENSAMMN U CUAMU NPUBAEYEHHbBIX NOOPSAHBIX
opraHmsaunin 6b11 BbINOSHEH PEMOHT 220 KM OTKPbLITOM OCYLUUTENBHOW CETU, NPOMU3BEAEHO
N3BECTKOBaHME KUC/bIX NOYB Ha nnowaaum 670 ra, npoBedeHbl KyNbTYpPOTEXHUYECKME
paboTbl Ha 520 ra.

B 2018 rogy 3annaHnMpoBaHO BbINOAHUTE PEMOHT 130 KM Ha OTKPbLITON U 3aKPbITON
OCYLUUTENIbHON CETWN, MNPOU3BECTN WN3BECTKOBaHWE KUCAbIX no4vs Ha nnowaan 800 ra,
NPON3BECTN KYNbTypTEXHUYECKMe paboTbl Ha 400 ra [7].

LleneBass nporpamma KanuHuHrpagckon obnactm «CouuwanbHoe pasBuTue cena
KannHuHrpapckon obnact Ha 2007-2013- 2020 rogbl».

C 2007 roga B CnaBCKOM rOPOACKOM OKpYre B pamKax nporpammbl 16 Monogpix cemen
NOJly4MNN COouManbHYK BbINaTy Ha CTPOUTENBCTBO (MPUOBPETEHUE) XWUbs B CENbCKON
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MECTHOCTW, npuobpeteHo 1,61 TbiC. KBagpaTHbIX METPOB Xunbd. B cooTtBeTcTBUN C
nporpamMmmMom rocyaapctso Bblgenset 70 % cpencTts OT CTOMMOCTU XXnnbs. OgHUM 13 yCNoBUiA
nporpammbl SBRsieTca 06s3aTtenbHOE NPOXXUBaHMe 1 paboTa CneumanmcToB Ha NPEANPUATUAX
arpornpoMbILLIIEHHOrO KOMMJIEeKca 1 coumanbHon cdepe B CeIbCKON MECTHOCTN.

B 2018 ropgy coctaBneHa nognporpaMma nporpamMmmbl «YCTONYMBOE pasButue
CeNbCKUX TEPPUTOPUIA» B HaCTU CTPOUTESNIBCTBA N NPUOBPETEHNS XNNbs Ha cene [7].

LleneBast nporpamma KannHnHrpagckoun obnactu «HadmHaowmii pepmep 2012 -
2020 ropa»

Mporpamma nogpasymeBaeT nog cobon Bblgavy Ha4dnHaoWUM hepmepam rpaHToB Ha
peann3aumnio CeibCKOX03SANCTBEHHbIX MPOEKTOB.

B 2017 rogy Ha y4acTue B nporpaMmme 66110 3asBneHo 9 NOTEeHUMaNbHbIX YY4aCTHUKOB,
rpaHT nosy4nnm 3 yyacTHUKa.

B kayecTtBe obecneyeHns a(pHEKTUBHONO MNCMNONb30BaHNA BGHOOKETHBIX CPEACTB, B
2017 rogy 6bino nopgrotoBneHO noctaHoBneHne Ne 753 «O nopsigke NpeaocTaBfeHus
cybcmanin 3a CYeT CPeAcTB CcybBeHUUn M3 obnacTtHOro 6romKeTa, NPEeAoCTaBSEMbIX
MECTHOMY OlKEeTy Ha rOCyAapCTBEHHYKO MOAOEPXKKY CEeIbCKOro  X03AMcTBa» U
noctaHosneHne Ne 1146 «O6 yTBEp>KAeHUM nopsgka NpPenoCTaBfieHMs rPaHToB B opme
cybcmanin 3a cYeT CpPeAcTB cybBeHUUn M3 obnacTtHoro 6romKeTa, NPeaoCTaBSEMbIX
MECTHOMY BIO)KETY B pamMmKax rocygapCTBEHHOM NOAAEPXKKN MasibIX (POPM XO3ANCTBOBAHNA
rocyfapCTBEHHOM nporpammbl  KannHuHrpagckonm obnactu  «Pas3Butne  CcenbCKoro
X0341CTBa».

OkasaHa KOHCy/nbTauMOHHass M MeToAMyeckasi MOMOLb CeJSIbCKOXO3ANCTBEHHbIM
NPON3BOANTENSM OKpYra no rocy4apCTBEHHON NOAAEP>KKE CENbCKOro X03aNCTBa.

B TeyeHun 2017 kaneHgapHoro ropa CnaBCKOMY rOpOACKOMY OKpYry BblgaHo
cybcuanin No cnepyowmm HanpasieHNsIM:

. oKasaHuve HEeCBA3aHHOM nooaep KKK CEeSIbCKOXO3ANCTBEHHbIM
ToBaponpounssoanTensam B obnactu pacteHnesoactea — 9412 628 py6.;

. NOoBbILLEHME NPOOYKTMBHOCTM B MOJIOYHOM cKoToBoAacTBe — 24 525 733
py6.;

. BO3MELLEHME HYacTu 3aTpart Ha NpnobpeTeHne anTHbIX ceMsH — 925 998
py6.;

. nogoep>Xka pasBuTUS CagoBOACTBA, MHOMOMETHUX MNAOO0BO-ArO4HbIX

HacaxxaeHun — 14 542 514 py6.;
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. BO3MELLEHME YacTuM 3aTpaT Ha ynnaTy CTpaxoBOoW NpeMnn, HA4nCIeHHON
Nno AOroBOPY CENbCKOXO3ANCTBEHHOIrO CTpaxoBaHus B 06n1acTy pacTeHMeBOACTBA U
>XuBoTHoBoacTea — 234 490 py6.;

. nonaep kka ninemMeHHoro XXnusotHosoacTea — 16 176 690 py6.;

. BO3MELLEHME YaCTU MPOLEHTHON CTaBKM MO KPaTKOCPOYHbLIM KpeauTam
(8ammam) — 11 598 032 py6.;

. BO3MELLEHNE  4acTU MNPOLEHTHON CTaBkKM MO  AOArOCPOYHbLIM,

CPeAHeCPO4YHbIM 1 KPATKOCPOYHbIM  KpeauTam, B3ATbIM  ManbiMy  hopmamMum
xossancTeoBaHus — 319 293 py6.;

. nogaep>kKa HavmHarowmx pepmepos — 7 462 297 py6b.;

. BO3MeELLIEHNE YaCcTW MPOLLEHTHOWN CTaBKM MO MHBECTULMOHHBIM KpeanuTam
(sanmam) B arponpoMmbILLIEHHOM KoMnnekce — 121 927 214 py6.;

. BO3MELLEHNE YacTu 3atpaTr npu nNpoBeOeHUN arpOXMMUYECKOro
nccnenoBaHna CenbCKOX03ANCTBEHHbIX yrognin - 66 915 py6.;

. BO3MeELLEHNE 4acTW NPsIMbIX MOHECEHHbIX 3atpaT npu onpeneneHnun
NMOCEBHbIX U COPTOBbLIX Ka4yecTB cemsiH - 200 000 py6.;

. BO3MELLEHME YaCTU MPSAMbIX MOHECEHHbIX 3aTpaT Ha MNpuobpeTeHue
niaemMeHHoro MonogHsaka — 5 176 934 py6.;

. NpoOBEeAEHNE MENNOPATUMBHbLIX W  arpOXMMUYECKNX MEPONPUATUA —
10743 288 py6.;

. oUlln  «PasButne wmenuopaumm  3emMefls CeSIbCKOXO3ANCTBEHHOMO
Ha3Ha4veHunsa» — 8 976 999 py6.;

. OoKasaHne TMOreKTapHOW MOAAEPXKN Ha BblpallMBaHUN NPOLYKLMM
pacteHmesoncTea — 1 137 550 py6.;

. BO3MELLEHME YacTy 3aTpaT npu YBENNYEHUN LiEeHbI NPY 3aKynke MOJIoKa y

rpaxgaH - BnagenbLeB KOpoB M (Mnn) Begywmx MYHOE NogcobHOEe XO3SANCTBO —
2438676 pyb6.;

. OCYLLECTBNEHNE KOMMNeHcauunm CEeNbCKOXO35ANCTBEHHbIM
ToBaponpoussoguTenam yuepba npudmHeHHoro B pedynetate YC npupogHoro
xapaktepa - 11957 173 py6.

129

Ne11-2-2022


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

CoBpemMeHHOe MenuopaTuBHOe COCTOsIHME 3eMenb CnaBCcKoOro ropofcKoro oKpyra
KanuHuHrpagckoii obnactu

Bcero Ha Tepputopun CnaBCKOro ropoacKOro OkKpyra WMEKTCHA crepylowme
MennmopaTuBHble OObLEKTI:

- BogonpuemMHnkn — 231,68 kKm (pekn Matpocoska, ToBapHasi, HemaHnHka, HemaHuH,
P>xxeBka, LLInto3oBas, Npombicnosas) - hepepansHas co6CTBEHHOCTb (POCUMMYLLECTBO);

- OTKpbITas ocywmnTenbHas ceTb (KaHanbl) — 4159,57 KM, B TOM 4ncne cepepanbHas
COBCTBEHHOCTb- 685,94 KM, COBCTBEHHOCTbL CyObekTa (hepepaumm — 3473,94 Kwm;

- perynupytoLas ceTtb — 3668,04 Kwm;

- 3aKpblTas ocywmntenoHas cetb — 15 001,99 kwm;

- BOgo3awuTHble gambbl — Bcero 441,01 km, co6CTBEHHOCTb hepepanbHas;

- BOOOHACOCHble CTaHUun — Bcero 56, n3 Hmux 54 cobCcTBeHHOCTL dhenepanbHas, 2 —
cybbekTa (hepepayuu;

- W03kl — 8 WT., CO6CTBEHHOCTb (heaepasibHas;

- Aatokepbl — 15 WT., cO6CTBEHHOCTL hepepanbHas.

Mo wToram npoBegeHHOro o6CneaoBaHUa MeNMOPUPOBaHHbIX 3emesle B CnaBCKOM
rOPOACKOM OKpyre yCTaHOBJfieHa Mnowanb, Ha KOTOPOW MPOBOAATCH B HaCTosILEee Bpems
cnepytowme Bnapl pabor:

- PEKOHCTPYKLMSA (BOCCTAHOBMEHME) OCYyLLUMTENBbHBLIX cuctem — 11 064 ra, B TOM yucne
MenmopaTnBHoe ysy4lleHne ocyLleHHbIX 3emenb — 1 603 ra;

- KynbTypTexHnyeckmne pabotel — 6 036 ra, B ToM 4ucne 6e3 HeoOBXoouMOCTK
npoBeneHns1 PEKOHCTPYKLUNN 1 KanuTanbHOro pemoHta — 1 911 ra;

- KanuTasbHbI PEMOHT OCYLUUTENbHBIX CUCTEM, B TOM Ynche gpeHaxkHon cetn — 13 130
ra;

- XumMn4deckune wmenuopauun (n3sectkosaHune) — 34 600 ra, B TOM uyucne 6e3
HEO6XO4MMOCTIN NPOBEOEHNA PEKOHCTPYKLUMN 1N KanuTanbHOro pemoHta — 9 036 ra [8].
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Tulupova Valentina Viadimirovna

Master's student in the field of study "Land management and cadastres",
Baltic Federal University. I. Kant

Tynynosa BaneHTuHa BnagummnpoBHa

MarncTpaHT HanpasfeHNs NOArOTOBKY «3eMSIEYCTPONCTBO N KaaacTpbl»,
BanTtuiticknii hegepansHbili yHuBepcuteT uMm. M. KaHTta

Abstract. Mankind needs the use of natural resources. However, many people do not rationally use the land, and
for this, state supervision is called upon to carry out the function of proper management in the field of land management and
timely supervision of the rational use of these resources. Identification of problems in the field of state land supervision is an
important part for effective land management.

Keywords: State land supervision (control), land management, land plots, land resources.

Annomayus. YeroBeuecrnbo nyxoaemca 6 ucnoavsoBanuu npupoousix pecypcob. OO0uako, mHoeue A00U He
PAYUOHAALHO NOAB3YIOMCS 3eMAeil U 04 31020 npusban eocyoapcmbennsvii HA030p, umobdbl ocyujecmbasms GyHKYUuw
npaduavroeo ynpabienus 6 cghepe semaeycmpoticba u coefpemento20 HAO30pA 30 PAUUOHAALHBIM UCNO0AB30BAHIEM ITNUX
pecypcob. Buisbaenue npobaem 6 cipepe eocydapcmbernozo 3emeavHoe0 Had3opa Abasemca BaxcHou uacmvio 044
apchexmubroeo ynpabaenus 3eMeALHbIMU PECYpPCamiuL.

KaroueBuie caoBa: TocydapcmBennviil 3emesvibiil HA030p (KOHMPOAb), 3eMaeycmpoiicmbBo, 3eMeabHble YHachmKu,
3eMeAbHble Pecypcbl.

DOI 10.54092/25421085 2022 112 132

PeueHseHT: MoHryw Anna JlocnaHoBHa — KaHOugaT topuanvecknx Hayk, goueHTt. ®r60Y BO
«TYBUHCKWNIA rOCY0APCTBEHHbIN YHUBEPCUTET»

JKn3HeneaTenbHOCTb NI0AEN 3a BCE BPEMSA CYLLECTBOBAHUA YE€N0BEYECTBa HE MOrna
He OKasblBaTb BAMAHWE Ha OBMWK MfaHeTbl. YenoBe4ecTBO BCE BPEMSI MCMONbL3OBANO U
NCnonb3yeT npupoaHble 6GoratcTBa nfnaHeTbl. POCT HaceneHuss nnaHeTbl MOCTOSIHHO
YBENNYMBAETCA U y>Ke AOCTUIO 8 MNpA. YenoBek. Jliogn [omkHbl NUTaTbCH, 06ycTpanBaTb
CBOW MecTa NpoXusaHus. Ona aToro HeobXxoavMbl OFPOMHbIE NPUPOAHbLIE PECYPChl, B TOM
4yuncne HEBOCMOHUMbIE.

OrnspgpiBasiCb BOKPYr, O4EHb HYaCTO MOXKHO 3aMETUTb HEMPAaBWUIIbHOE, HEPaLMOHAaIbHOE
NCNONb30BaHNE 3€eMEfNlb, CamMo3axBaT 3eMeSIbHbIX Y4YacTKOB JitoAbMW. OTU HEBEpPHble
OENCTBUS HE MOryT HEe OCTaBUTb CBOW HEraTtmBHbIA Cnef B COLManbHO-3KOHOMUYECKON,
aKonornyeckom ceepax.

OcHOBOW B peLleHnn MHOrMx nNpobnem, CBA3aHHbIX C 3EMJIEYCTPOMCTBOM, KOHEYHO,
ABNSETCA N3yYeHne 3emMesibHbIX pecypcoB. V3dydeHue 3emenbHOro kopgekca Poccuinckuin
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depepaunm gaeT pacluMpeHHble 3HaHUA 00 3MEEKTMBHOM WCMONb30BaAHUN 3EeMEJIbHbIX
y4acTKoB, BO 6naro 4yenoseka u Hawen nnaHeTol. OgHako, He Bce cobniogatoT 3eMeNbHbIN
KOOEKC W MO HEe3HaHuo, N Mo XanatHocTu. Ona cobniogeHns TpeboBaHMn 3eMENbHOro
KOAEeKCca rpakgaHamy CyLEeCTBYIOT rOCyAapCTBEHHbIE OpraHbl MO 3eMenbHOMY Haa3opy
(koHTpPOMO) [1].

OcyLiecTBneHne rocygapCTBEHHONO 3EMENbHOro Haasopa (KOHTPONs) AO0SMKHO
npoxXoaMTb B BUAE MNNAHOBbIX W BHEMNAHOBbLIX NPOBEPOK. [lpoBepkn MoOryt ObITb
OOKYMEHTapHbiM 1 (MAK) Bble3aHbIMK. [py  OCyLECTBNEHNN MPOBEPOK Yalle BCero
BbISBNSAIOT HAPYLLUEHWS,, KOTOPbIE OTHOCATCS K CamMOrnpou3BOJSIbHOMY 3axBaTy 3eMelb,
npuneravwmux K X 4oOMOBaAeHNSIM.

CamMOBOJIbHO 3aHATYO TEPPUTOPUIO NpucnocabnmeatoT NO4 CKnagbl CTPOUTENbHbIX
MaTepuanos, NMaoMaTepmanos, CTPOAT rapaxku, CTaBaT TENNNLbI, AENaK0T NOAbE3OHbIE MYTN,
OropakmBaroT HE CBOKO TEPPUTOPUIO 3abopamn. XOTs, 3TN 3EMN, Kak NPasBnio, OTHOCATCA K
3emMnsaM  obLWero nonb30BaHWs, HaxoOsaTCsA B rOCYyAAPCTBEHHOM WAWM  MYHULMNANIbHOMN
cobcTBeHHOCTU. Elle ogHMM 13 pacnpoCTpaHEHHbIX HapYLUEHUA SBNSIETCA UCMNONb30BaHMS
3eMefb CefIbXO3HA3Ha4YeHNss HE NO Ha3HAYEHWIO NN BOBCE HE MUCMOJIb30BaHNE 3TUX 3EMESb.
OTO NpPMBOAUT K 3apacTaHuio 3emMenb, 3abonadnBaHnio, 06egHEHNI0 MOYBEHHOIO MNOKPOBA.
KoHe4HO, Xe ANnsi BOCCTAHOBMEHUSA MOYBEHHOro MOKpoBa HEOOXOOMMbI CBOEBPEMEHHbLIE
MEeNMopaTUBHbIE MEPOMPUATUSA, KOTOpble obecnednBaloT BOCMPOM3BOACTBO NIOO0OPOAMS
3eMeflb CENbCKOXO3ANCTBEHHOrO Ha3HayeHns. KOHEYHO Xe, BCe 3TO HEBO3MOXHO 6e3
CBOEBPEMEHHOIO BbISIBIEHUST 3TUX Npobnem, T.e. 6€3 y4yacTuss rocyaapCTBEHHOro
3eMeNbHOro Haa3opa (KOHTPoNS).

K coxaneHno, B cdepe rocygapCTtBEHHOrO 3eMeflbHOro Hap3opa (KOHTPOSs)
cyLlecTByeT psg npobnem. Tak, Hanpumep, B CBA3M C BBEAEHNEM MOPATOPUEB Ha Bble3OHbIE
NPOBEPKN NPUBOAAT K HE[OOPOCOBECTHOMY MCMOHEHNIO 0BS3aHHOCTEN rpaxkaaH B cepe
3eMsIenob30BaHNA U HaPYLLUEHNIO 3EMENbHOro 3akoHoAaTenbCTBa. PocpeecTp OTMeHWn
nnaHoBble NPOBEPKM A0 KOHUa 2022 roga B cea3n ¢ naHgemueinn COVID-19. B paHHoe Bpems
NPOBEPKN OCHOBbIBAOTCS B OCHOBHOM Ha >kanobax. OCnoXXHAKTCA MEPONPUATAS MO Haa30py
(koHTpONIO) Takxe TpebosaHnaMn PefepansHOro 3aKoHa O 3alnUTe Npas IPUANYECKUX NNy,
(BO3MOXXHOCTb MpPOBEAEHMS MPOBEPOK HE 4Yauwe 4YemM pa3 B Tpu rofa), OCNOXKHSOTCS
HeO6XOAMMOCTbIO COrnacoBaHns ¢ NPoKypaTypoi [2].

Xopowmin pesynbTaT U MOMOLb B HaA30pPHbIX MeponpuaTtusx Mornm 6bl okasaTb
CPEACTBa AMNCTaHUMOHHOIO 30HAMPOBaHMS 3eMnu, Takme Kak O6ecnunoTHble NeTaTefbHble
annapatbl. TN CpeacTsa MoranM Obl obnerdyntb paboTy U NOMO4Yb B cdepe 3EMESIbHOro
Haa3opa B 0CO60 3aTpPyOHEHHbIX O U3YYEHUs YeIOBEKOM MECTHOCTSX. W 3gecb BCTaer
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BOMNPOC O [OPOrocTosiemM ruHaHCMpoBaHUN, AN NMPUOBPETEHNS Takoro obopynoBaHus,
OCOBEHHO B OTAaNeHHbIX panoHax Poccuinickon depgepauun. Hanprumep, peanusaums Takmnx
NPOEKTOB, KaK «[]anbHEBOCTOYHbIN rEKTap» HE MOXET OblTb 6€3 KOHTPONA, OAHAKO BblE3N,
cneunanucToB Ha MecTa He Bcerga BO3MOXHO. EcTb Takxke npobnema B HexBaTke
cneynanncTos, ymetowmx pabotatb C Takum 060pyLoBaHNEM.

Tak, Kak peyb 3aiuna 06 otganeHHbIx yroakax PO, To HeNb3s He yNOMSIHYTb O TOM, YTO
6onbLy NpPob6nemMy COCTaBnsET OTCYTCTBME MHTEPHETA. B OTAaneHHbIX OepeEBHNAX N cenax
WHTEPHET OTCYTCTBYET BOBCe. [Ja M He BO BCEX ropofax ecTb CTabusbHbIA MHTEPHET.
CooTBeTCTBEHHO, 6ECMNNOTHbIE NEeTaTeNbHbIE annapartbl HE CMOryT (PYHKLMOHNPOBAaTbL B 9TUX
MECTHOCTAX. HeT pgocTyna K obwmM 9AEKTPOHHbIM 6a3aM rocyaapCTBEHHOro Kapgactpa
HeOBWKUMOCTW. JTioan UCMbITbIBAKOT TPYOHOCTU NMPU perncTpauym npas Ha HegBUXXUMOCTb U
3eMefbHbIE YHaCTKW; O4EHb MHOIMME 3EMESbHbIE YHaCTKU, B CBA3U C 3TUM HE O(POPMIIEHHbIE,
YTO BEAET K CHVDKEHWIO OnnaThl HANIOroB, N HAA30pP 3a HaaNeXXallM NCNoNb30BaHNEM 3TUX
3eMenb He BefeTca. Takxke, ecnv OOMyCKaeTCsa TEXHUYECKass UM peectpoBas owmnbka, He
BCerga n3-3a OTCYTCTBUSA CTabubHOrO MHTEPHETA eCTb BO3MOXXHOCTb MCNPaBuTb B CPOK [3].

Hepeoko npuvBOoauT K BO3HMKHOBEHUIO MPOGNEM n HexBaTKa KagpoB B cdepe
3eMenbHOro Hagaopa (KoHTpons). O4eHb Mano obyvatoLmnx NPOrpaMM NN KypcoB, a Takxke
HanpaefeHNn B Y4eOHbIX 3aBefdeHusAX B cdepe «3eMNeyCTPONCTBO U  KaaacTpbl».
KeBanndpuumpoBaHHble  cneynannuctbl  OOMMKHbI  obnagate  3HaHusMM B cdepe
3eMJIeyCTPOWCTBA, 3HATb pUaNYecKne 1 3akKoHopaTelbHble HOPMATUBHO-NPABOBbIE aKThl,
TakXKe MMeTb 3HaHMa B obnactn reopge3nn. OgHako, Ha CErogHAWHWA OeHb Cpean yxxe
paboTalowmx cneunanucToB Mano BbICOKOKBaANNMuUmMpoBaHHbiX. HE06XxoanmMo, KOHEYHO Xe
NPOXOANTb MNOBbILWEHNE KBanMukaumum n 30ecCb TakXKe BO3HUKAET BOMPOC O CKYAHOCTU
oby4aroLmx nporpamm, HexBaTKe METOANYECKNX nocoo6uia. MpueneveHve
BbICOKOKBaANMMPUMPOBaHHbLIX CMEeLManMcToB Bfie4eT 3a CO60N npuBnedeHne 60sbLUnX
(hbMHaAHCOBbIX BIOXKEHUIN 1 9TO OMNSATb e Npobnema. K coXkaneHuto, B HaCTosILLEE BPEMSA 3TU
cneynanbHOCTUN He ABASKOTCA BbICOKOOMa4MBaeMbIMMU.

OcTpasa HexBaTKa METOOMYECKMX U UHCTPYKTUBHBIX MaTtepuanos, HEOOXOoANMbIX OIS
rpamMoTHOro NPOBEeOEHNs MPOBEPOK B paMKax rocyfapCTBEHHOIO 3eMeslbHOro Hagsopa.

lnoxoe, HekayeCTBEHHOE WM HEAOCTATOYHOE OCHAaWEeHWe, KOTOpoe MO3BONSET
ONpPenensaTb rPaHnLpbl 3eMENbHbIX YH4aCTKOB U COOTHOCUTb C AaHHbIMM KagacTpa OObekToB
HeOBWXMMOCTU, a UHOr4a 1 ero nosIHOE OTCYTCTBUE TakXKe yKasbiBaeT Ha Npobnemy B cepe
Haa3opa. YCTaHOBMEHWEe rpaHnl 3eMeslbHbIX Y4acTKOB MNocpencTsoM obmepa  rpaHuLy
PYNETKON NPUBOAUT K UCKAXKEHUIO PE3YNLTATOB N ABNSETCS YCTAPEBLUMM.
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OcyLulecTBneHne rocygapCTBEHHOrO 3eMENbHOr0 Haa3opa (KOHTPoss) B POCCUIACKON
depepaumm BXxoauT B 0653aHHOCTM pPasfNyHbIX FOCyAapcTBeHHbIX cny>6 (PocpeecTp,
PocnpupogHag3op, Poccenbxo3Hag3op). Hepegko 3T0  npuBOAUT K HEKOTOPOWA
HeonpeaeneHHOCTN (Mo KpanHen Mepe, ons 06LWECTBEHHOCTN) B OTHOLLEHUW pacnpeneneHns
06s13aHHOCTEN roccny>X6 1 AOCTYNHOCTN cBefeHnin. Cutyauuio ycyrybnsaioT nepnognyeckme
NnepecTponKy BEAOMCTB, UX CANSHNS N pasgeneHns [2].

BbisiBNeHHbIE HAPYLLEHNS B 3€MIENOb30BaHNN, BAEKYT 3a COO0N aaMUHUCTPATUBHYIO
OTBETCTBEHHOCTb 1 pa3Mepsbl WTPagoB He ABNAIOTCA NyralWwuMn 1 3TO TOXE He ABNSETCSA
WHCTPYMEHTOM BO3OENCTBUSA Ha rpaxpgaH B cdepe paunoHanbHOro, Hagnexawero
3eMnenonb3oBaHns, 3TO roBOpPUT O HepopaboTke B 3akoHopatenbcTBe. Cbepeub
OKpYy>XawLwuin Hac MWUp, Ha MOWN B3rnsg, SABASETCA OOHOM W3 BaXKHEMWWUX QYHKUNA
YenoBevecTBa, a 3HA4YUT W HakaszaHue [OSMKHO ObiTb OWwyTUMbIM. Hy, Y KOHEYHO Xe
HEBO3MOXHO He OTMETUTb KOPPYMNUMOHHYKO COCTaBnsooLwyto. Hanpumep, «KyMOBCTBO»,
B3ATOYHMYECTBO, 3/10ynoTpebneHne cny>ebHbiM NOIOXKEHNEM, BbIMOraTeflbCTBO HA MecTax
N B Ccydax nNpuBOOAT K BbIHECEHUSIM pPELLUEHUI, COBCEM He B CTOPOHY Ccob6ntogeHns
3aKoHopaTeNbCTBa. TakxXe YMbIWNEHHOE MPUMEHEHNE HE3aKOHHbIX JIbroT WM HeBepHoe
NPVMEHEHNE HaNOroBbIX CTaBOK 3a 3eMJI0 NPUBOAUT K COKPALLEHUIO Hanoros, a Takxe K
NCKaXKEHNI0 Y4YeTHbIX AaHHbIX [0CyOoapCTBEHHOro 3emesibHOro Kapgactpa. Bcsa cuctema
rocyf0apCTBEHHOro KagacTtpa Ao/hKHa ObiTb eguHa 1 «npo3padHar» onsa BCEX, 3TO NO3BOMUT
MUHUMM3NPOBATb PUCKK, CBA3AHHbBIE C KOPPYMNLUMOHHOW cocTasnsowen. OnsaTb ke potaums
KaapoB MOXET Tak>Xe NMOMOYb B AaHHON cutyauun [4].

MopBopast nTor gaHHom paboTbl, XOTENOCh Obl 06PaATUTL BHUMaHNE, YTO UCCneaoBaHmne
BbILLENEPEYNCNEHHbIX NPO6emM B chepe rocyaapCTBEHHOrO Haa3opa (KOHTPOSA) NpuBenyT K
NMOUCKY BO3MOXXHbIX NMYTEN NX paspeLleHns. STO BHECET OrPOMHbIN BKaa B 3P(PEKTUBHOCTb
paboTbl MO HAA30pPY N KOHTPOJIO. A 3HAYUT, OOHA U3 BAXKHENLWNX (PYHKUUIA 3TUX OpPraHos,
Takas Kak Haas3op (KOHTPOJSb) 32 paumoHanbHbIM UCMOSb30BaHMEM 3eMESIbHbIX PECYPCOB,
O6ypeT BbINOAHATLCA. CoxpaHsaTb MNPUPOAHbIE pPecypchbl, MPOBOAUTb MEPONPUSATUS MO
BOCCT@HOBSIEHNIO W YNYYLWEHUO 3eMeflb CefIbXO3Ha3Ha4eHus; rpamMoTHO NnaHUpoBaTb
TEPPUTOPUMN HACENEHHbBIX MYHKTOB; CBOEBPEMEHHO BbISBAATL HapyLIEeHUs, onepaTuBHO
NPVHUMaTb NpaBUfbHbIE YNPaB/IEHYECKME PELLEHNS, UMETb BOSMOXXHOCTb MPOrHO3NpOBaTb
COCTOSIHUSI 3eMeflb  SABMSIETCA BadKHEWWen YacTbld B  [OEeATeNbHOCTM B cdepe
3eMJ1IeyCTPOUCTBA.
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Annomayua. B cmamve paccmampubaromes  Bosmoxuvie nymu  ycoBepuiencmbobanus  eocyoapcmBernnozo
3eMeAbHO20 HA030pa, nymem BHedpeHus 2eouH@OpMAUUOHHBIX mexHooeutl. Teoungopmayuonnsle mexHoroeuu — 31mo
coBpemenHblil Memoo NoAyHeHUs aKmyalibHou ungopmayuuy, 044 Had3opHoeo opeana. Taxue mexnoroeuu cboeBpemento u
Ovicmpo nomoeym pewiams MHOXectbo npaboHapyuieHu, CBA3aHHBIX c 3em.etl.

KaroueBuie croBa: semenvrviii HA030p, 2e0UHPOPMALUUOHHbLE CUCHIEMDL, OUCTAHYUOHHOE 30HOUpoBatLie

DOI 10.54092/25421085 2022 112 137

PeueHseHT: MoHryw Anna JlocnaHoBHa — KaHOuOaT lopuanyvecknx Hayk, goueHTt. ®r60Y BO
«TYBUHCKUIA rOCYJAPCTBEHHbIN YHUBEPCUTET»

B nocnepgHne rogbl B Poccun yaensietcsa ocoboe BHUMaHue KOHTPOJIbHO-HaA30PHOM
OEATENIbHOCTM Pas/IMyHbIX rOCY4APCTBEHHbIX OpraHoB. [pn 3TOM BaXXHO MOHUMAaTb, YTO Ha
nepsbIi NnaH BbIXOAAT 6onee BaXHble 3a4ayu, Takue Kak MoBbileHne 3(PpHeKTUBHOCTU
AaHHOro npouecca, Hapsgy ¢ HeO6XOAMMOCTbBIO YCUIEHNS FOCYAapCTBEHHOO KOHTPONS, He
TONIbKO O TOro, YTO0bI BbIABASATL HAPYLLEHUS, HO YTO ewle 6onee BaXXHO, OH NpefoTBpaLlaeT
3TN HapPYLUEHNS.

locymapCTBEHHbIN KaoacTPOBbIM HAA30p B NEPBYIO o4epenb Obln CO3aaH A5 OXPaHbl
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NNOAOPOAHBIX N OCOBO LEHHbIX, B HACTOsLlEEe BpemMs 3eMeflb, ANS UX paunoHanbHOro
ncnonb3oBaHus. 3emenbHbli oHpg Poccuiickon depepauun, HE CMOTPS Ha KaTeropuio
3emMefib, ABNSeTCA JOCTOAHNEM CTPaHbl N UFPAET BaXKHYIO POJib B SKOHOMUKE CTpaHbl, Tak Kak
SABNSIETCA, KaK NPUPOAHLIM OOBEKTOM, Tak U 06 bEKTOM HEABMXXMMOCTH [3].

N ona ontummnsaymm n adHEeKTUBHOCTY PaboTbl HAA30PHbIX OPraHoB, B 3TOW OTpacnu
MOXHO MPUMEHATL HOBeNwne TexHonorun. llog TaknMu TEXHONMOrnAMU MNOHUMAETCS
pasnnyHoOro poaa reomHopMaLMOHHbIE TEXHONOMNN.

He cTtouT ynyckaTtb, TOT (akT, 4TO 3a nocnegHue roga B 3akoHogatesibHon 6ase B
chepe rocygapCTBEHHOro 3eMenbHOro Hag3opa NPou3oLLIN N3MEHEHNS.

B 2016 r. paspabotaHa un ytBepxpgeHa [lporpamma «Pedopma KOHTPOSbHON U
HaA30PHOW OeATeNnbHOCTW», paccuntaHHaa go 2025 r. (npotokon npesnguyma Coseta npu
MpesnageHTe PP no cTtparermdyeckoMy passuTuO U NPUOPUTETHBIM NpoekTam oT 21 aekabps
2016 r. Ne12). OgHUM 13 HanpaBneHun oNTUMU3aUUN HAO30PHOW OESATENbHOCTU SBNSETCS
NPUMEHEHNEe PUCK-OPUEHTUPOBAHHOIO NOoAxXo4a K MNiaHNPOBaHUKD KOHTPOJSIbHBIX MNPOBEPOK.
CyTb ero 3akn4aeTcs B pauyuoHanu3aumm COCTaBfIeHWS Takoro nnaHa npoBepoK Ons
NoAHan30pPHbIX 06 BEKTOB, Korga Bbl6op NagaeT TOIbKO Ha 0OBEKTbl 0COOBOro NOBbILLEHHOrO
pucka. Takon nogxon NO3BONSAET COKOHOMUTL KakK BPeMs, 3aTpavyeHHOe Ha NPOBEpPKU, Tak 1
Tpyposatparsl. [3]

C 1 wiona 2021 roga BCTynuAn B cuy MacluTabHble USMEHEHUS B 3aKOHOAATENbCTBE O
rocygapCTBEHHOM KOHTpoNe (Hag3ope) U MyHULMMANbHOM KOHTPONE, CBSA3aHHble C
peanusaumein pedopmMbl KOHTPONBHO-HAA30PHOW AeaTenbHOCT B Poccuinckon depepauymn.
C 1 wona sctynut B cuny PepepanbHbii 3akoH OT 31.07.2020 Ne 248-03 «O
rocy0apCTBEHHOM KOHTpone (Hags3ope) M MyHuuunanbHOM KOHTpone B Poccuinckon
depepaunmn», perynupyrowMm  OTHOLWEHUA NO  opraHM3aumMmM ©  OCYLLECTBJIEHUO
roCyf0apCTBEHHOrO KOHTpPONsA (Haa3opa), MyHMUMNAnbHOro KOHTPONSA, YyCTaHaBAMBaKOLLUN
rapaHTn 3aWmThbl NpaB rpaXxaaH N OpraHn3aunini Kak KOHTPOIMPYEMbIX NINLL.

C 1 monsa 2021 sctynun B cuny depgepanbHbiini 3aKoH Ne 170-O3 Ha3biBatOT 3aKOHOM-
CNYTHUKOM, MOCKOJIbKY HacTOSALWUM 3aKOHOM MpuBeAeHbl B COOTBETCTBME C PefepalsibHbIM
3aKoHOM Ne 248-®3 nonoXXeHnss oTpacnesbix eaepanbHbIX 3aKOHOB O BUAAx KOHTPONS. [4]

B yactHocTn, ®epepanbHbiM 3aKOHOM Ne 170-D3 BHECEHbI UBMEHEHUST B 3EMESIbHbIN
Kogekc PO, KOTOpbIM onpeaeneHbl BUabl 3EMefIbHOro KOHTPOns (Hag3opa). [4]

3 nameHeHunn cnepyert, 4to ¢ 1 nonsa B Poccuinckon ®efepayunm npegycMaTpmBaeTcs
Takow BN, Haa30pa, Kak eaepanbHbii roCyfapCTBEHHbIN 3eMebHbIN HAA30p, a 3TO roOBOPUT
O TOM, YTO Takol Hag3op OyAeT OCYLLEeCTBAATHCA MCKMOUYUTENBHO YMNOJIHOMOYEHHbBIMN
denepanbHbIMU OpraHamMu UCMOSHUTENBbHOW BfiacTu. B CBA3M € 4Yem, nocTassfieHa To4ka B
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pasroBopax O Mepefayn rocyaapCTBEHHONO 3EMENbHOro Haa3opa Ha  pPervoHasnbHbIN
YPOBEHb. [4]

Mpu HaNU4MN Kaknx-nnbo HhakToB, YKasbIBAOLNX HA BO3MOXXHOE HaIM4me HapyLleHNs
TpeboBaHMN  3EMENbHOr0  3aKOHOOATENbCTBA, HAA30PHbIM  OpPraHoM  MNPOBOOUTCSA
agMVHNCTpaTUBHOE obcneposaHne obbekTa 3eMeJibHbIX OTHOLLIEHUW. Mopg
agMVHUCTPaTUBHbIM 06CNegoBaHMEM NMOHUMAETCS UCCegoBaHNE ero COCTOSAHUS 1 CnocoboB
ero 1croJsib30BaHNA Ha OCHOBaHWM MHOPMauuW, COAep>Kallencsl B rocyaapCTBEHHbIX Y
MYHUUMMANbHBIX  WH(POPMAUNOHHBIX  CUCTEMAx,  OTKPbITbIX N OBLEeOOCTYMNHbIX
NH(POPMALNOHHBLIX pecypcax, apxXuBHbIX QoHOax, WHdopmauuwn, MofAyyYeHHON B XopAe
OCYLLECTBJIEHUS FOCY0apPCTBEHHOIrO MOHUTOPUHIA 3eMeSlb, AOKYMEHTOB, NOArOTOBIEHHbIX B
pes3ynbTarte npoBefeHns 3eMSIeyCTPONCTBa, UHOopMauun, NoayYeHHON OUCTaHLUVOHHbLIMU
MeTogamMu, a WMEHHO ANCTaHUMOHHOE 30HAMpOoBaHWe (B TOM YuCNe aspoKoCMUYecKas
CbEMKa, a3pohOTOCHEMKA).

[(NaBHON OCOBEHHOCTLIO aAMUHUCTPATMBHOIO 06CNedOBaHUA SBNSETCA OTCYTCTBUE
B3aUMOENCTBNSA C MLaMK, UCMOSMb3YIOLWLNMUN 3EMESIbHBIN Y4aCTOK.

HosatopctBoM B  obnactu  3eMenbHOro  Hagsopa  crana  npouegypa
agMUHUCTPATUBHOIO obcnenoBaHmsa y4acTkoB. pasnna ee nposeneHns 6b1In yTBEPIXKAEHDI
noctaHosneHnem [llpasutensctea PO ot 18 mapta 2015 r. Ne 251. Bce ato nossonser
9KOHOMUTb BPEMS, 3aTpavBaeMOe Ha Bble3HbIE MPOBEPKN 3EMESIbHbIX YyHaCTKOB. [1; 2]

Ha pBope XXI BeK, 3TO BEK HOBEWLINX TEXHOJSIOrMn, KOTOpble cenyac NPUMEHSIOTCS
noscemecTtHo. OgHUMM U3 TaKOWM TEXHOSOMMN ABASKOTCS FrEOUH(OPMaLVNOHHbIE TEXHONOMNN,
KOTOpPbIE 3aK/0YatoT B cebe NporpaMmMHo-annapaTHbli KOMMSIEKC, peLlatoLLmii COBOKYMHOCTb
3a4a4 Mo XPaHEeHWto, OTOOPaKEHUD, OBHOBMEHMIO W aHanu3dy MNPOCTPAHCTBEHHON U
aTpubyTnBHOM MHGpOPMauMn No obbekTam TeppuTopun. A MUCTOYHMKaAMK MHOpMaumm o
COCTOSIHUM 3eMSIM MOIYT ObITb AaHHble AUCTAaHUMOHHOIO 30HAMPOBaHNSA. KoHevHa cama aTta
noest ucnonbsosaHna MMC TexHonornin, B chepe 3eMenNbHOr0 Haa3opa, He HOBA, OMbIT UX
NCNOJSIb30BaHNA B HAA30pEe HacuMTbIBaEeT yxe 6onee 10 neT, HO AaHHasa naes, K CoXXaneHuto,
BCE eLle He UCNOoMb3YeTCs MOBCEMECTHO.

MOHUTOPVHIOM 3eMefNb 3aHUMAaeTCs HenocpeacTBeHHO depepanbHas cnyxba
rocy0apCTBEHHOW pernctpauuun, Kagactpa u kaptorpadgum (Pocpeectp), MOHUTOPUHI
CeNIbCKOXO03ANCTBEHHbIX 3eMesib 3aKpersieH 3a MUHUCTepPCTBOM CeNbCKOoro xosancrtea PP, a
9KONIOMMYECKNA MOHUTOPUHT — 3a DPepepanbHoOM CAyx60i Mo rMapoMeTeoponorun u
MOHUTOPVHIY OKpy>awwen cpegbl (PocrugpomeTt). Tem cambIM, MOXXHO MOHATb, YTO
Ha[30pPHbIE OpraHbl HE 3aHUMatoTCst cbopom 1 obpaboTkonm nHpopmaunn. VIndhopmaunio oHK
nony4arT No cpefctsaMm obMeHa MexXay FOCCTPYKTypamu U opraHamy MyHULMNanbHOM
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BNacTu.

Bcio vHpopmaumio, NonyyYeHHyo B pesyfibTaTte NPoBeAEHUS MOHUTOPUHIa, MOXXHO
NOLENUTb Ha 06LLYyHO 1 onepaTuBHyo. O6Las nHpopmaumsa CyLLECTBYET 1A NAHOBOIO yyeTa
KOiMYecTBa M KadectBa 3emenb. OnepatvBHas B CBOK O4Yepedbp BKIOYaeT B Cebs
obHapy>KeHne npaBOHapyLUEHNI (HE3aKOHHAsA NOCTPOWKa, camo3axBaT 3eMefib, HELeNeBoe
NCNONb30BaHVE 3eMerb U T.4.) U HEMEANIEHHOE UX YCTPaHeHne CO CTOPOHbI OPraHoB Haa3opa.
VIMeHHO npu pelweHne Takux npobnem mcnonb3osaHne MNMC cuctem noO3BOAUT NONYYUTH
camble CBEXMe JaHHble 0 HEOOXOAMMOCTU NMPOBELEHUA NHCNEKTOPCKON NPOBEPKN.

Tak, Hanpumep, nmesa AeTanbHO pacwundpoBaHHble matepuansl 033, MHCnekTop
MOXXET 0OHapPY>XNTb CaAMOBOJSIbHOE 3aHATUE y4acTKa Un ero He3akOHHOE UCMNOoIb30BaHNe, He
BbIXOOs U3 KabuHeTa.

Mpwn aTom He Bcerpga nHhopMaumio, NONYYEHHYH C MOMOLLBIO KOCMOCHMMKOB, MOXXHO
cyntatb onepatuBHon. OHa TpebyeT cneumanbHoOW 06paboTKn, BPeEMS ee OBHOBNEHMS
3aBUCUT OT MHOXXECTBA (PaKTOPOB U COCTaBNSET OT HECKOJSIbKUX AHen o roga. Kpome Toro,
ONs yCTaHOBNEHUS (pakTa camo3axsaTa 3eMeflb, CaMOBOJIbHbIX MOCTPOEK, HENCMNONb30BaHMS
3eMeNnb MO Ha3HaYeHUO WM MNCMNONb30BaHUA C HapyweHuamn TpebyeTcsa BbICOKOE
paspeLleHne cCbemMKku. [3]

Takum o6pa3om [nA CBOEBPEMEHHOrO pelleHnss npobnemMbl He3ahEKTUBHOIO
NCNONb30BaHUS 3eMeflb CeNbCKOXO3ANCTBEHHONO HadHayeHus TpebyeTca CBOEBPEMEHHOE
obHapyxeHne npobnembl NpU MOMOLUM MNPOBEOEHUA MOHUTOPUHrA COCTOSIHUSA 3eMellb.
PelwweHnem B gaHHON cuTyaumn CAy>XUT METOA OendpupoBaHns KOCMUYECKNX CHUMKOB,
KOTOPbIi Pa3oBO OXBaTbiBAET OOSbLUME TEPPUTOPUA N HE CHAUWIKOM 3aTpaTHbIl Kak
OCTaslbHble METOAbI.

OucTaHUMOHHOE 30HAMPOBaAHWE SABMSETCA METOAOM MOony4YeHus uHpopmauum 06
0b6bekTe nnm sBneHnn 6e3 HeNnoCcpPenCTBEHHOIO (PN3NYECKOrO KOHTaKTa C AaHHbIM OOBHEKTOM.

ViccnepoBaHne npoBOAUNOCL Ha NpuMepe Tepputopun AnTanCKoro Kpas, C
ncnosnb3oBaHnem nporpammHoro obecnedeHns QGIS 3.26.2. n GRASS GIS Ha ocHose
obLenoCcTynHbIX CHUMKOB Sentinel - 2 3a oceHHuM nepuop - 6b110 BblIGpaHO ABa CHMMKA C
naTuNeTHen pasHuuen — 3a 2016 rog (05.10.2016 r.) n 2021 roa. (19.10.2021 r.).

Sentinel - 2- CEMENCTBO CMYTHNKOB OUCTaHLNOHHOIO 30HOMpPOBaAHUSA
3emnn EBponenckoro KOCMNUYeCKOro areHTCTBa, Co34aHHOe B pamMKax npoekTta rnobanbHoro
MOHUTOPVHra OKpyXawwen cpegbl. CnyTHUKM npegHasHayeHbl OAS  MOHUTOPMHra
NCNONb30BaHUS 3€eMeflb, PacTUTENIbHOCTU, JNECHbIX U BOOHbIX PECYpPCOB, TakXe MOryT
NPUMEHATBLCS NPY NNKBMAALNN NOCNEACTBUN CTUXUNHBIX 6€ACTBUIA.

Mpu npoBeaeHn paboT Ha NepBOHaYanbHOM 3Tarne 6biIn BblbpaHbl CHUMKN 3a NETHUIA
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Nepuof BPEMEHW, HO OHU SBASNNCL He WHDOPMaTUBHLIMM B [aHHOM npouecce
nccnenoBaHnsi, B CBSA3U C TEM OblI0 NPUHATO PeLleHne B3siTb CHUMKM 3a OCEHHUI NMepuoa
BPEMEHN.

Xop 06paboTKn KOCMUYECKNX CHUMKOB:

[ ]

3arpy3ka cHUMKoM (pucyHkun 1 n 2) B QGIS gna uBeTtoBOro otobparkeHus
CHMMKOB NMogbop NoAXopsLero CHAMKA 1 aNns nepesoga B Heobxogmmbln nx opmar (tiff).

PucyHok 2 — CHumMmok co Sentinel-2 3a 05.10.2016 roga
O6paboTka gaHHbIX cHUMKoB B GRASS:

Knaccudvkauum 6e3 obyyeHus (pUCyHoK 3), 3TO Korga anroputM nporpammbl
NPUHUMAET Ha BXOL, HEOOXOAMMOE KONMMYECTBO KJIaCCOB 1 pasfaenseT Bce N30bpaxeHne Ha
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rpynnbl C OAHOPOAHOW TEKCTYPO B pamMKax 3agaHHoro nopora. B pesynbtaTte, 06beKThI,
NMetoLLMe CXOAHbIE CNEKTPAasbHbIE XapaKTePUCTMKN, ByayT onpeaeneHsl B 0anH knacc (6yayT
NMETb OAMHaKOBbIN LBET), @ YACNO TakKMxX KJacCoB 3afaeTcs nosb3oBaTenieM, MHoruve
napameTpbl N0ABUPAIOTCA TOSIbKO YEPE3 MHOMOYMCIIEHHbIE SKCNEPUMEHTI.

- O6begnHeHne, pesynbTaTtoB knaccudpukaumm 6e3 obydeHuss B rpynnbl C
NOEHTNYHBbIMU CNEKTPANbHLIMW XapakTeEPUCTUKaMn (PUCYHOK 4).

- BekTopuzauns, 06paboTaHHbIX CHUMKOB (PUCYHOK 5).

- w5 , :

PucyHok 4 - PegynbTtaTt 06beanHeHns knaccos (CHuMoK 3a 19.10.2021 ropa)
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4

PucyHok 5 - PesynbTaT BekTOopUu3aumn cHumka 3a 19.10.2021 roga

o CpasHeHune cHumkoB B QGIS

B pesynbTate cpaBHeHMs OblfI0 BbIABNEHO, YTO Ha TeppuTopun ANTaNcKoro kKpas
CefIbCKOE XO3AMNCTBO PasBUTO MaKCMMasibHO, KOTOPOE pas3BUBAETCA C KaXObIM rogomM BCe
6onbLue 1 6onbLUE (PUCYHKN 6 1 7).

PucyHok 6 — ®parmeHT cHumKa 3a 05.10.2016 roga.
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PucyHok 7 — ®parmeHT cHumKa (obpasoBaHue HoBoro nons) 3a 19.10.2021 ropa.

Ho npwn aTom Tak e HabniogaeTcs yBennieHne 3p03NOHHbIX NOYB (PUCYHKKU 8 1 9), 4TO
He eCTb XOPOLLO.

Mo npuyMHam NOSBAEHNSA PasnnMyaloT eCTECTBEHHYIO (MPUPOLHYIO) U aHTPOMOreHHYHO
9pO03Ut0, BbI3BAHHYKD MOCAEACTBUAMU MPOMBILLNIEHHON [EeATENbHOCTU 4enoBeka. Buabl
3pO03un NOYB B 3aBNCMMOCTHN OT (pakTopa NOSABAEHUSA: BETPOBAsA 9p03Ms U BOOHASA 3P03US.

B ) 5 B .
RN
LR

PucyHok 8 — ®parmeHT cHumKa 3a 05.10.2016 roga.
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PucyHok 9 — ®parmeHT cH1MKa (passuTtire apo3um noysbl) 3a 19.10.2021 roga.

B pesynbtate cpaBHeHUs CHUMKOB Kak 3a 2016, Tak n 3a 2021 roga, MOXXHO caenartb
BbIBOA, 4YTO MAET cnaboe, HO YBENMYEHME NaxoTHbIX nonen. lNpu 3TOM 3emenbHbIMU
ydacTkamy 3aHMManncb He B MOSIHOM OObEME BCE 3TO BpPEMS, YTO MOBNEKNO 3a cobown
obpa3oBaHME 3pPO3UN MNOYBbl. YBENMYEHME MAxXOTHbIX 3EMENb €EWe He roBopuTb O
NONOXXUTENBHON TEHAEHLNN, PaCnpPOCTPaHEHNE PO3UOHHbIX MOYB ABMSETCA OTpULATENbHbBIM
pas3BUTMEM TEPPUTOPUN U MPUBOANUT K HEraTUBHbLIM NOCAEACTBUSAM.

Bce 31O ewe pas noarBepxaaeT HeobXxoouMoCTb 6Oonee LUMPOKOro BHEOPEHUS
reoVH(POPMaLIMOHHbBIX TEXHONOMMIN Kak B NPaKTUKY PermoHasbHOro 3eMenbHOro Haa3opa, Tak
1 B LENOM B NPOLECC yNpaBfieHNsa 3eMefbHbIMW OTHOLLEHNAMU [3].

ocygapCTBEHHble  CUCTEMbl  AUCTAHUMOHHOrO  30HAMPOBAHUS  pacnonararoT
Heob6xooMmonm WHopmaunen pana  agMUHUCTPATMBHOrO o060cnegoBaHust NPO6NEMHbIX
3eMefNbHbIX Y4YacTKOB, [ONs NPOBEAEHUS HEBbIE3OHbIX MPOBEPOK. Takas uHdopmMauns
ABNSETCA ohuumanbHOW, OOCTOBEPHOW 1 akTyaslbHOW, a 3HAYUT, MOXXET C MOJSIHbIM MPaBoOM
NCNONb30BaTbCA B Cydax W MPUHUMATbCA OpraHaMmm MpPOKypaTypbl ONA paspeLlleHus
BHeMNaHoBbIX NPOBEPOK [3].

Mpobnema 3ak4aeTcs B TOM, YTO NPOLECC BHEAPEHUSA HOBbIX rEONH(OPMaLNOHHbIX
TEXHONOMMI NMPOUCXOOUT HEAOCTAaTOYHO ObICTPO. lMpUYMHBI 3TOr0 MOHATHLI — TPebyroTcs
(bnHaHCOBbIE 3aTpaThl HA CO34aHne, akTyann3aunio U COBEPLLEHCTBOBAHNE TakKUX CUCTEM, Ha
oby4eHne nepcoHana, npuobpeteHne obopynosaHus [3].

Mpn yBennyeHnn npakTnku, ncnons3osaHns MMC TexHonoruni, 6yaeT noBbIWATLCA U

International journal of Professional Science 145
Ne11-2-2022


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Ka4yeCTBO 3eMeSIbHOr0 HaA30pa, YTO B CBOK ovepedb NpuBedeT 06ecrneveHnio 3eMesIbHOro
npaBonopsiaKa 1 onepaTuBHYIO YCTPaHEHMEe NpaBoOHapPYLLUEHNIA.
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Vostrenkova A.M. ldentification of the dynamics of the
development of the territory of agricultural lands by means of
decoding satellite images on the territory of the Guards
municipal district of the Kaliningrad region

BbisiBneHne anHaMukin pasBuTusi TEPPUTOPUN CENMbCKOXO3ANCTBEHHbIX 3EMeSb NPY MOMOLLN
AELNDPUPOBAHNA KOCMUYECKNX CHUMKOB Ha TeppuTopumn [NBapaenckoro MyHUUmMnansHoro
OoKpyra KannHnHrpagckom obnactu

Vostrenkova Angelina Maksimovna

Master's student in the field of study "Land management and cadastres",

Baltic Federal University. |. Kant

BocTpeHkoBa AHrennHa MakcrumoBHa

MarncTpaHT HanpaBfeHNsA NOAroTOBKUN «3eMIeyCTPONCTBO U KagacTpbl», Bantuinckun enepanbHbli
yHusepcuteT um. U. KaHTa.

Abstract. We will not renew the land resource, so it is very important to use it effectively. Non-use of agricultural
land for its intended purpose is a big problem. The purpose of the study is to identify unused agricultural land on the territory
of the Guards Ministry of Defense of the Kaliningrad region. This article discusses the application of the method of decoding
multi-time satellite images when monitoring the territory at all its stages.

Keywords: photogrammetry, satellite images, decryption, territory monitoring, agricultural land.

Annomayus.  3emenvnviil pecypc He 60300H0B8uMm, noamomy ouens BaxHo 3pdpexmubro e2o ucnosvoBamy.
HeucnoavsoBanue ceabckoxo3ancmbeHnbix 3ement N0 HA3HAUeHU ABasemcs boabuioni npobiemoni. Lleavto uccaedoBanus
Abasemca  BviAbaeHue  HEUCNOAb3YEMBIX — CeAbCKOXO3AUCHOBEHHbIX 3eMeas HA  meppumopuu  [6apdetickoeo MO
Karununepadcxoi obaacmu. B dannon cmamve paccmompeno npumenenue Memooa 0euiugppupobarnus pasHobpemMenHbix
KOCMUHECKUX CHUMK0B npu npofedeHu. MOHUMOPUHeA MePPUMopuL Ha 6eex eeo 3manax.

KaoueBuie caoBa: omoepavmmenmpus, xocmuueckue cHUMKY, Oeuiugppupobariie, MOHUMOPUHE MEPPUMOPUL,
ceabckoxo3acmbentivle 3eMAU.

DOI 10.54092/25421085 2022 112 147

PeuenseHT: Carntos Pamnnb ®apratoBnd, KaHONOAT TEXHUYECKNX HAYK, OOLEHT,
3aMecTuUTeNb gupeKTopa no Hay4yHom pabote B OO0 «Hay4HO-nccnenoBaTenbCKMm U MPOEKTHBIN
WHCTUTYT 3KOJI0rn4eckmx npobnem», r. OpeHbypr
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BaxHenwen npobnemon  coumanbHO-9KOHOMUYECKOro  PasBuTtuUs  ABNSAETCSH
HENCNoNb30BaHNE CENbCKOXO3ANCTBEHHbLIX 3€MeSflb MO WX Ha3HaAYeHWto, 4YTO MPUBOAUT K
COKPALLEHNIO CENbCKOXO3ANCTBEHHbIX YroANA 1 NaLlHN.

HecBoeBpeMeHHOe NCMNONb30BaHNE CEeSIbCKOXO3ANCTBEHHbIX Yroguin npuBoauT K
YXYOLWEHNO Ka4YeCTBEHHbIX XapaKTepUCTUK 3emMenb. B pesynbTate 3emnu 3apactaroT
OypbsAHOM, OPEBECHO—KYCTapPHUKOBOW PACTUTENIbHOCTLIO Ha MPOTSXKEHUN HECKOMbKUX NET,
NOCTENEHHO CTaHOBATCHA HEMNPUrOOHbIMU.

Ona npepoTBpalleHns npobnemMbl, CBA3AHHON C HE3A((EKTNBHLIM NCMONbL30BaHNEM
3eMefbHbIX pecypcoBs, TpebyeTcsa eé HesameanuTensHoe obHapy>xeHue. ViImeHHO npouenypa
npoBeAeHNsT MOHUTOPUHIA COCTOSIHUS 3eMeflb NMO3BONSAET BbIABUTb TEHOEHUMIO Pa3BUTUS
TeppuTOpMM B Kpartyanwune cpoku. Meton pAewmdpupoBaHus KOCMUYECKUX CHUMKOB,
OXBaTbiBalOLWMIA OOSbLUME TEPPUTOPUKM, MNO3BOMAOWNA ONEPaTUBHO BbiSBUTL NpPoGnemy
SABMISIETCA JIyHLINM PELLEHNEM B JAHHOW CUTyaunn.

HewmdppupoBaHne CHUMKOB — METOL WCCNefoBaHUA TeppuTopuia, akBaTopuin u
aTMOoCepHbIX SBNEHWA Ha OCHOBE 3aBMCMMOCTU MeXOy CBOWCTBaMW OOBLEKTOB WU
XapakTepoM MX BOCMNPOU3BEOEHUA HA CHUMKaX; BKOYaeT OBHapy>keHne, pacrno3HaBaHue,
UHTepnpeTaumio, a TakxKe ornpefesieHne KavyeCTBEHHbIX U KOJIMYECTBEHHbIX XapaKTepUCTUK
0OBLEKTOB 1 OTOBPaKEHNE pPe3ynbTaToB B rpadn4eckomn, LmndpoBom nam TEKCTOBON hopmax
[1].

C nomowplo gewmndprpoBaHnss KOCMUYECKMX CHUMKOB PELLAIOTCA  criegyrowme
3aJa4un: onpepeneHne TeKyLero COCTOAHNS, TUna UCNob30BaHNSA CEIbCKOXO3ANCTBEHHbIX
3eMenb; BbISIBIeHNE  HENUCNONib3yeMblX U 3apacTalolwmx  y4yacTKOB,  HeueneBoro
ncnonb3oBaHus. [aHHble 3agaqyM MOryT ObiTb pelleHbl MO AaHHbIM CHUMKOB CpegHero
NPOCTPaHCTBEHHOrO paspelleHnsa Landsat-8 n Sentinel-2A/2B.

Llenbto  paHHOro  nccnepoBaHWA — SBNAETCS  BbISIBEHUE  HEWCMOJIb3YEeMbIX
CEeNbCKOXO3ANCTBEHHbIX 3eMenb Ha Tepputopun [Bapgeinckoro MO KanuHuHrpagckom
obnacTw.

Ona  peweHns nocTtaBfeHHON UuUenu 6bl10  MPUHATO  pPELUeHME  BbIMOSHUTb
JewndpnpoBaHe pPas3HOBPEMEHHbBIX CHUMKOB, MO3BOMAIOLLEE MCCNeoBaTb OUHAMUKY
pPasBUTUS TEPPUTOPUMN.

MonuTtopuHr Tepputopumn [Bapgenckoro MO npoBoauMnca € UCMNOSIb30BaHNEM
nporpammHoro obecneveHns QGIS Ha ocHoBe 06LEenOCTYMNHbIX CHUMKOB Sentinel-2 3a
NETHUI NEPUOA - OTOBPaHO ABa CHMMKA C pa3HuLEN B NaTb neT — 3a 2022 n 2017 rog.

O6paboTka KOCMNYECKOro CHUMKA Havanacb C CUHTE3a KaHanoB, KOTOPbIA HY>XEH ON1S
NnonyyYeHnss  LUBETHOrO0  n300paxkeHus. [Ona  BM3yanbHOro  aHanmM3a  COCTOSIHMSA
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CEeNbCKOX03ANCTBEHHbIX yroguii B nporpamme QGIS 6bina BbiNOAHEHA KOMOMHALMS KaHanoB
BLUE-GREEN-RED-NIR, koTopas BOCNpOM3BOOUT CHUMOK B HaTypasibHbIX TOHaX (PUCYHOK
1,2).

-

£R

PucyHok 2 - CHumok Sentinel-2 ot 16.08.2017

B GRASS GIS 6bina BbinonHeHa knaccudukauunm cHuMKa. [aHHaa npouenypa
npegnofnaraer 3aMeHy BU3yasilbHOrO aHanmsa CHMMKa aBTOMaTU3VPOBaHHOW mnpolenypon
noeHTndrnkaunum o6 bEKTOB, B MPOLIECCE TaKoM MAEHTUMUKALMN KaXKObIN NMMKCENb LNMgpoBoro
CHMMKA OTHOCST Ha OCHOBaHNN HEKOTOPbIX CTATUCTUYECKUNX KPUTEPUEB K OOHOMY M3 KI1laCCOB
NPOCTPAHCTBEHHbIX OO BHEKTOB.

Mpw ocyLecTBNEHUN AHHOW NPOLERYpPbl KaXKabIi CHUMOK Obln pas3buT Ha 25 Knaccos.

B pesynbrarte nosy4nsaochb KnaccunpunumpoBaHHoe n3obpaxkeHue, CcTeneHb
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NHTEPNPETUPYEMOCTM KOTOPOro 3aBUCUT OT XapakTepUCTUK WCCNenyeMbiX 3eMeSIbHbIX
y4acTKOB (pUCyHoK 3,4).

PucyHok 4 - Knaccudukaumsa cHumvka Sentinel-2 ot 16.08.2017

CooTHoweHre KnaccunumpyeMoro uns3obpakeHuss n Tonorpaduyeckoli OCHOBBI
No3BONNIO 06beaNHNTL OOHOPOAOHbIE KNAcChl B CReayowmne TeMaTnieckmne rpynnbi:
— 3eMJI1 3aHSATble APEBECHO-KYCTAPHUKOBOW PacTUTENIbHOCTLIO — rofy6oii;
— HeobpabaTtbiBaeMble (HEMCNOMb3YEMbIE) 3EMN - XKENTbIN;
— obpabartbiBaemMble (MICNONb3yemble 3eMn) - (PUONETOBLIN.
B pe3ynbTaTe coeanHeHns Knaccos, Noy4eHO TPEXLBETHOE N306paxkeHue, pasbutoe
Ha TpW TemaTunyeckne rpynmnbl (PUCYHOK 5, 6,).
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PucyHok 6 - TemaTtuyeckas rpynnuposka cHumka Sentinel ot 16.08.2017

LiBeToBas nanuTpa, NCnonb3yemasi B TEMaTtn4eCcKon rpynnupoBKE, HE SICHO OTpaXKaeT
eé cyTb. [na nydwero BM3yasbHOro BOCMPUSTME CNEAOBano MNOKpPacuTb [AaHHble B
HaTypanbHble uBeTa. [daHHas npouenypa BoinonHanacek B QGIS.

Ha paHHOM 3Tane nponcxoguT packpaluMBaHMe CHUMKA Mo TEMAaTUYECKUM rpynnam
(pucyHok 7,8). 3eneHbiM LBETOM BblAeNeHbl 3eMu, 3apOoCLIne LPEBECHO-KYCTapHNKOBOM
PacTUTENBHOCTLIO, CBETNO-XXENTbIM ObpabaTbiBaeMble (MCMOJSIb3YEMbIE) 3EMAN 1 PO30OBbIM
HeobpabaTtbiBaeMble (HENCMNONb3YEMbIE) 3EMIIN.
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v |:| ObpabaTthisaemsle (MCMONL3YEMBIE) SEMAK;
Vv . 3emnn 3aHATble APEBECHO-KYCTAPHMKOBOW PAacTMTENbHOCTBID,
v . HeobpabaTtoiBaemsle (HEMCNOAB3YEMBIE) IEMM.

PucyHok 7 - Tematunyeckas rpynnmposka cHumka Sentinel ot 21.07.2022

B ey A a .36 ] Y ,
g £ 0 X = R
¢ a
s

v |:| Obpabatsisaemele (MCNOAL3YEMBIE) SEMAK;
Vv . 3emnn 3aHATble APEBECHO-KYCTAPHMKOBOW PacTUTENbHOCTBID,
v . HeobpabaTtuiBaemsle (HEMCNOAB3YEMBIE) JEMMAM.

PucyHok 8 - Tematunyeckas rpynnuposka cHumka Sentinel ot 16.08.2017

3aBepliaowym  3TanoM  paboTbl  SBASETCA  COMOCTaBfieHME  Pe3yNibTaToB
KnaccuguKauum pasHOBPEMEHHbIX CHUMKOB, MOJTyYEHHbIX MyTEM aBTOMAaTU3MPOBAHHOIO
AelnprpoBaHnst Hy>XHbIX OOBLEKTOB HA FEOMETPUYECKM COBMELLEHHbIX CHUMKax. [ns
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BbISIBNIEHMST AMHAMUKN NCMNONb30BaHNs CEeNIbCKOXO3ANCTBEHHbIX 3eMefb, Cneayet OTMETUTb
N3MEHEeHNs, NponsoLlelne 3a nccnegyemoli nepnoa,.

[aHHyto 3aa4y MOXKHO peLUnTb NyTeM HaNIOXXEHNA NccnegyemMblX CHUMKOB U (DYHKLN
«PA3HVUA». Onepauns «PASHULA» cocToMT B TOM, YTO M3 3HAYEHMA SAPKOCTU KaKAOro
NUKCENss OOHOr0 CHMMKAa BbIMUTAETCHA 3HaYeHWe SPKOCTM COOTBETCTBYIOLLErO MUKCENs
OPpYyroro CHMUMKa, KOTOpPbIN COBMELLEH C nepBbiM. [locne npoBeaeHns gaHHOW npouenypbl,
Ob110 NONYYHEHO 3HaYEeHNe padHuLbl (pucyHoK 10).

LIRS

2

PucyHok 10 - Pa3Huua cCHUMKOB

[MonyyeHHbIN pesdynbTaT PasHOCTU OEMOHCTPUPYET W3MEHEHUs, NMPou3oLwlealune B
Bapgenckom MO, 3a nocnegHne nNaTb NeT. [py NOMOLLM N3yYEHME YHACTKOB TEPPUTOPUN,
MOXHO cAenatb BblBOL O [AUHaMUKKM en  pasBuTtus. XKENTbiIM LUBETOM OTMeYeHa
obpabaTbiBaemMas TeppuTopus, PO30BbiM HeobpabaTbiBaemas, a 3efleHblM TeppuTopus,
3apacTaroLias opeBeCcHO KyCTapHUKOBOW pacTUTENIbHOCTBIO.

Pesynbtatbl «PA3HWLbl» MoOryT wumetb uckaxeHusi. VIckaxkeHne pesynbTaToB
«PA3SHNLbI» cBasaHO ¢ knaccudukaumen, a UMEHHO C WU3MEHYMBOCTbIO MPU3HAKOB -
oTpaxkaTenbHas CnOCOBHOCTb MEHAETCSA B 3aBMCUMOCTU OT BPEMEHN CYTOK, Ce30Ha. YacTto
Knaccudpukaumsa ObiBaeT HeonpeneneHHoW, MOCKOMbKY 3EMEHTbl  pacTpa MoryT
npuvHagnexarb cpady K HEeCKOSIbKUM KJflaccaM — 3TO TaK HasblBaeMble «CMeLLaHHble
anemMeHTbl». HO B npouecce Knaccudukauym HeonpeneneHHOCTb UTHOPUPYETCA, U Kaxkabli
9NeMEHT NMOMeLLaeTCs B OANH N3 KNacCoB.

B paHHOM cnyvae ns uccnefoBaHus MPUMEHSANINCL CHUMKK 3a JIETHUW NMepuog, HO
OOMH N3 CHUMKOB Oblnl 3a woonb, a Apyroin 3a asryct. [/I3-za aktmBHOro passuTus
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CENbCKOXO3ANTCEHHbIX Yroauii B IETHEE BPEMS, MECSIL, MEHSIET OOLLIYIO KapTUHY TEPPUTOPUN.
CnepoBartenbHO, Ha CHUMKaX BO3MOXXHO MCKaXKEHNE.

[nsa aHann3a n onucaHus TeppuTOPUM MONYYEHHbIN CHUMOK Obln pas3buT Ha ceMb
cekTopoB. CH/MOK NPenCcTaBiEH HA PUCYHKE HIDKE.

PucyHok 11 — CHUMOK pasHuLbl, pa3butblil HA cekTopa

Mpn nogpobHOM PacCMOTPEHUN, MOXXHO CAeNnaTb 3aki4YeHUs 00 M3MEHEHUSIX Ha
nccnegyemMon TeppuTopun.
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OINMNCAHUME CEKTOPA |

PA3HULA OlMNCAHUME

PasHnua cHUMKa nokasbiBaeT
NONOXXUTEJIbHYIO ONHAMUKY Pa3BUTUA.

JKENTbIM LBETOM BbleNEHbI NOSS, KOTOpPble
k 2022 rogy cTanu Ucnonb3oBaTbCs.

MKOJTb 2022 IO,

PASHNLA OMNMNCAHME

PasHnua cHUMKa nokasbiBaeT
oTpuuaTesbHyto AMHaMNKY Pa3BUTUA.

3apacTaHue TeppuUTopUn APEBECHO-
KyCTapHUKOBOW PacTUTENIbHOCTbIO.

ABI'YCT 2017 1o MOJ1b 2022 1O
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PA3HULIA OMNCAHUME

Vicka)keHune Ha nonsix CBsA3aHO C N3MEHEHEM
cTagun BeraTauMoHHOro nepuoaa.

3apacTaHuie B fiecy TeppUTOpUN ApeBeCcHO-
KYCTapHUKOBOW PacTUTENbHOCTbIO.

NKOJb 2022 IO

PA3HULA OlMNCAHUME

VIcka)xeHne Ha nosisix CBA3aHO C USMEHEHEM
cTagun BeratalMoHHOro nepunopa.
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ABI'YCT 2017 Irofj NKOJb 2022 IO

OMNCAHUME

PasHnua cHUMKa nokasbiBaeT
oTpuuaTenbHyO AMHAMNKY Pa3BUTUA.

3apacTaHune TeppuUTopun APEeBEeCHO-
KYCTapHUKOBOW PacTUTENIbHOCTbIO.

NKONb 2022 IO
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PA3HULA

ONMMUCAHNE

3apacTaHue neca OpeBeCHO-KYCTapHNKOBOIA

PacTUTesIbHOCTbIO.

ABI'YCT 2017 1o

NOJ1b 2022 TOL

CekTOp | nccnegyemoro CHMMKa EMOHCTPUPYET:
— B CEBepo-3anafgHoM 4aCTu MONOXKUTESIbHYKD OUHAMUKY pPasBUTUS Tepputopun,
HabntopaeTcs obpaboTka (MCNONb30BaHME) HOBbIX TEPPUTOPUI;

— yBenu4eHne (pacluMpeHne) TeppuTopuNn,
PaCTUTENBHOCTLIO.
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ONMUCAHUE CEKTOPA lI
PA3HULIA OMMCAHVE

VickarkeHne Ha nonsix CBA3aHO C U3MEHEHEM
cTaguu BeraTauMoHHOro nepuoaa.

ABI'YCT 2017 rof OJ1b 2022 O

CekTop |l uccnegyemoro CHMMKa OEMOHCTPUMPYET OTCYTCTBUE AVHAMUKWA Pas3BUTUS
TeppuTopun.
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OINMMNCAHUE CEKTOPA I
PA3HULA OlNMMCAHUE

VickakeHne Ha nonsix CBA3aHO C U3MEHEHEM
cTaguu BeraTauMoHHOro nepuoaa.

NIOJTb 2022 o[,

OMMCAHVE

VickarkeHune Ha nonsix CBA3aHO C N3MEHEHEM
cTaguu BeraTauMoHHOro nepuoaa.

ABI'YCT 2017 1o NOJTb 2022 1o,
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PA3HULIA OMMCAHUE

VickaxxeHne Ha nongx cBg3aHo ¢ U3MeHeHeMm
cTaguu BeraTauyoHHOro nepuogaa.

MNONb 2022 oA
",l\ ol

OMMCAHVE

VickakeHne Ha nonsix CBA3aHO C N3MEHEHEM
cTaguu BeraTauMoHHOro nepuogaa.

NIOJTb 2022 IO,

Y,
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CekTtop |l uccnegyeMoro CHMMKa AEMOHCTPUPYET OTCYTCTBME OVHAMUKW PasBUTUSA

TeppuTopun.

OMNCAHUE CEKTOPA IV

PA3SHULA

ONMMCAHNE

PasHuLa cHMKa NoKasbIBaeT Kak
oTpuLaTesibHyo, Tak U NONOXUTESIbHYHO
OVHaMUKY pasBUTUS.

MpoucxoauT 3apacTaHne Hencrnoib30BaHHOM
TeppuTopUn, NPV 3TOM TEPPUTOPKS, 3aHATas
nosIsiMK, PacLLUNPSIETCS.

»

NOJ1b 2022 TOL

OMMUCAHMNE

PasHnua cCHUMKa nokasblBaeT
MONIOXKUTEJIbHYIO ONHAMUKY Pa3BUTUA.

PacwwunpeHne obpabatbiBaemoii
(nvcnonb3ayemoin) TeppuTopUn
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ABI'YCT 2017 rof

NKOJb 2022 IO

PA3SHULA

ONMMCAHNE

— ‘

Vicka)keHne Ha Nnonsix CBA3aHO C U3MEHEHeM
cTagum BeraTauumoHHOro nepuoaa.

3apacTaHue neca OpeBecHO-KYCTapHUKOBOM
PaCTUTENIbHOCTBIO.

ABI'YCT 2017 1o
,‘ﬁ’ g 1_ -.' x

—
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CekTop IV unccnegyemMoro CHMUMKa LEMOHCTPUPYET KaK MOSIOXUTENbHYHO, Tak W

oTpuLaTeNbHYIO ANHAMUKN PasBUTUSA TEPPUTOPUN:

— B HOXKHOM 4acTu uccnegyemon Tepputopum HabnogaeTcs yBenudeHve nnaowaan
obpabaTbiBaeMbIX (MICNONb3YyEMbIX) 3EMESb;

— B 3anagHoOM  4YacTu  UCCnegyeMon  Tepputopum  HabnogaeTcs  npouecce
NECOBOCCTAHOBJIEHNS OrOSIEHHbIX YHaCTKOB;

— HabniogaeTcs 3apacTaHue HeWCNOfIb30BaHHbIX 3eMeflb  OPEBECHO-KYCTapHUKOBOM
PacTUTENBHOCTbIO.

OMUCAHUE CEKTOPA V
PASHNLA OMNCAHME

VickaxkeHne Ha Nonsix CBsI3aHO C UBMEHEHEM
CTagun BeraTauMoHHOro nepvoga
(Tak>ke HabNXXKaeTcs NCKaXKEeHNe N3MEHEHWN
Ha TeppuTOopun Nneca)

MOJ1b 2022 N0

OMNMNCAHNE

VickarkeHne Ha nonsix CBA3aHO C U3MEHEHEM
cTaguu BeraTauuoHHOro nepuoga
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ABI'YCT 2017 Irofj NOJTb 2022 IO,

CekTop V uUccnegyemoro CHYMKa OEMOHCTPUPYET OTCYTCTBME AMHAMUKU Pa3BUTUS
TeppUTOPUN.

OMNCAHUE CEKTOPA VI
PASHNLIA OMNCAHWNE

VickakeHne Ha nonsix CBA3aHO C U3MEHEHEM
cTaguu BeraTauyoHHOro nepuoaa.

3apacTaHune Hencnoib30BaHHON TEPPUTOPUM
LPEBECHO-KYCTAPHNKOBOW PacTUTENIbHOCTbIO.

NIOJTb 2022 IO,
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PA3HULIA OMMCAHUE

VickaxkeHne Ha nossix CBA3aHO C N3MEHEHeM
cTagum BeratalMoHHOro nepuoga.

ABI'YCT 2017 1o MOJ1b 2022 O

CekTop VI nccnegyeMoro CHMMKa LEMOHCTPUPYET OTCYTCTBUE OUHAMUKK Pas3BUTUS
TeppuTopun.

ONMNCAHUE CEKTOPA Vi
PASHNLA OMNCAHWNE

"*»X:-
Vel Sy

VickakeHne Ha nonsix CBA3aHO C U3MEHEHEM
cTagun BeraTauMoHHOro nepuoaa.

3apacTaHue Hencnonb3yemMol TeppPUTopun
[PEBECHO-KYCTAPHNKOBOW PacTUTESIbHOCTbIO.

NIOJTb 2022 IO,
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Cektop VII nccnegyemMoro CHMMKa [OEMOHCTPUPYET OTPULATENBHYIO AMHAMUKY
pPasBUTUSA TEPPUTOPKS.

AHannaupys nonydeHHyto «PA3HKLLY», MOXXHO caenaTtb BbiBOL, O Pa3BUTUM UHAMUKU
Tepputopun  Bapgenickoro MO. Wccnepyemas  TeppuTopusi  NoKasblBaeT  Kak
NONOXMUTENBbHYIO, Tak W OTpuuaTeNlbHyl0  OMHAMWKY  PasBuUTUS  TeppuUTopuu.
HeobpabaTbiBaeMble 3eMnn 3apactatoT OPEBECHO-KYCTapPHUKOBOW PacTUTENbHOCTBIO, Mpu
9TOM TakXe MPOUCXOAMT MPOLECC NIeCOBOCCTaHOBMEHUNA. Habniogaetca Takxe
NCNONb30BaHNE paHee HeobpaboTaHHbIX 3eMeflb, YTO CBUAETENLCTBYET O pPasBuUTUU
TEPPUTOPUN.

MogBoast uTorm npopenaHHon paboTbl MOXHO CKasaTb, YTO, MPUMEHEHME MeToaa
AengpupoBaHnsa pasdHOBPEMEHHBIX KOCMUYECKUX CHUMKOB CMOCOBGCTBYET onpenefnieHuno
COCTOSIHMSA pa3BuUTUS TeppuTopun. Bo nsbexkaHne nckaxeHun, nonyyvaemoix npyu obpaboTke
AaHHbIX, cnegyeT BblObMpaTb NS NCCNEeQOBaHUSA CENbCKOXO3ANCTBEHHbIX Yroouin CHUMKU
OLHOro nepuopa.

Takum o6pas3om, NpuMMeHeHue meTopa AelwndprupoBaHUs KOCMUYECKNX CHUMKOB
ABNAETCA OOHUM N3 Hambonee aPeKTUBHLIM N8 UCCNEAOBaHUSA COCTOSHUS TEPPUTOPUIA B
KpaTdanime CPOoKN.
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Abstract. Considering the difficulties such as cost increase, loss of time, and project failure due to human resources,
production of materials, assembly, and transportation logistics, it is possible to successfully implement construction and
infrastructure projects by studying the experience and standards of other countries on how to ensure the management
coordination of the projects, analyzing the situation, and making strategic planning correctly.
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Introduction

According to the internationally recognized concept, a project is something that has a
beginning, an end, a goal, a scope of work, a budget for implementation, and a unique special
outcome. Any project can be of any scale, big or small. The most important is to implement a
project very properly. Appropriate management techniques should be used to achieve the final
goal. In connection with this, there are many international project standards. The
implementation of any project goes through five stages: new idea, plan, performance, control,
and the final stage, or the successful completion of the project.

The business world is changing strongly under the influence of new techniques and
technologies, and businesses have started to understand the importance of methodological
significance for project management methods in the new emerging environment. The
importance of project management, defined as the successful conversion of abstract ideas
into reality, is increasing more than ever before. There is the lack of qualified project managers
in Mongolia with the knowledge, experience, and skills to successfully implement project
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management in Mongolia, and we believe that the education sector and the private sector will
pay attention to the preparation of this type of personnel in the future.

According to the "Project Management Salary Survey" 11th report released by the
international organization PMI, 75% of all respondents of this survey pointed out that their
salary has increased over the past year. Recent studies have shown that there is a growing
demand for project management professionals and their career opportunities regardless of
where they belong or rank in the organizational structure. According to PMI, in Germany, where
project professionals are the highest paid, the need for project management professionals has
grown as the digital transition accelerates.

According to the above-mentioned requirements, Project Management Institute
developed and approved ISO 21500 project management standard in Mongolia in May 2013.
PMI Mongolia Chapter, the branch of the US-based Project Management Institute (PMI) in
Mongolia, has been operating since June 2014 to introduce and expand the best project
management practices, methods, and qualifications in Mongolia.

Although our country has decided to introduce a unified standard, the use of the standard
is not enough for many projects and programs currently being implemented, and the project
management, especially project management standards, is a relatively new concept.
Therefore, it is necessary to introduce well to the public and help them to understand its
importance. Until now, many foreign and domestic funded projects have been implemented in
Mongolia. At this critical time of our country's development, we have faced the need to learn
from international experience, acquire and introduce project management standards, and
study regional specific culture, customs and other factors to bring implementation to a world
level. Mongolians have the opportunity to participate in giant investment projects. However,
we need qualified project professionals.

The population per qualified project leader is 4.5 thousand in China, 3.3 thousand in
Japan, 4.5 thousand in South Korea, 1.1 thousand in Hong Kong, 2.1 thousand in Taiwan,
while it is 67.8 thousand in Mongolia, which shows how far behind we are from the world in
this regard. According to PMI Mongolia Chapter, there is a need for over 3000 people
experienced in the project management, obtained PMP certificates and specialized deeply in
the projects in our country. But now there are only about 60. Moreover, the number of project-
based jobs worldwide is estimated to increase from 90 million in 2019 to 102 million in 2030.

Modern project management standards continue to change rapidly in response to
technological and environmental changes.
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Table 1
Project standards

Started using

1965 2001 1987 1989 2009

in
Investment in Project . I

Organization education Management Maﬁ:;]:ﬁ:en t Ass%c;gggp for British Standard
in charge development- Association of . Institute

IED Japan (PMAJ) Institute (PMI) Management

EU o
Country /Germany/ Japan USA England Great Britain
Number of
members 150,000 100,000 700,000
Member 55 40 180 countries 50 170 countries
countries 260 branches 31 branches

Based on Based on Basic concept Based on

Features qualification innovation of knowledge Based on control quality

Source: (Otsuki, 2013)

Research on construction projects

Construction, infrastructure and engineering network works include all construction
works such as railways, roads, bridges, highways, airport sites, power generation, water
supply, wastewater networks, dams, and irrigation facilities. Fixed assets are tangible and
intangible assets that are produced in the form of outputs as a result of production activities
and are repeatedly used for one or more years in other production activities.

Mongolia produces 37% of construction materials domestically and imports 63% from
abroad. But in the last 2 years, the price of construction materials has increased by 45%. Due
to the many issues caused by the COVID-19 pandemic, there has been a fluctuation in the
period of operation of most of the apartments, as a result, the demand for apartments with
average square meters has increased, and the demand for apartments with large square
meters has decreased.

As of July 2021, an average price of new apartments receiving orders in Ulaanbaatar City
reached 2.73 million MNT increasing by 0.73% than a previous month and by 10.85% than a
previous year. As of July 2021, the average price in Sukhbaatar District reached 4.06 million
MNT by increasing by 1.71% of a previous month and by 41.26% than previous year.
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Table 2
Average price of new apartment /in districts/

Districts July, 2020 June, 2021 July, 2021
Bayangol 2.147.157 2.598.690 2.413.704
Bayanzurkh 2.251.281 2.452.830 2.454.412
SonginoKhairkhan 1.747.500 2.063.529 2.028.125
Sukhbaatar 2.872.477 3.989.405 4.057.723
Khan-Uul 3.061.913 3.442.226 3.498.332
Chingeltei 3.775.000 3.320.000 3.320.000
Remote area 1.410.000 1.333.333 1.366.667
District average 2.466.477 2.714.288 2.734.137

In terms of production, Mongolia imports most of the products due to the fact that
Mongolia cannot carry out sustainable activities depending on technology, geographical
location, natural climate, and human resources.

30000

25000

20000
15000
10000
5000
0

20-24 25-29 35-39 45-45

W 2020 m2021

Figure 1. Incomplete use of labor, by age
There is a change in the price of construction because of the decrease in labor
productivity.
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Figure 2. Price index

According to above tables,

= Productivity of human resources and time management is decreasing.

= Production of materials and composition of price costs increase depending on external
and internal factors.

= Costs of import and transport logistics are increasing due to the increase in the price of
fuel, customs, and the poor organization.

Conclusion

Construction and infrastructure projects in Mongolia are weak in terms of management
systems such as planning, organization, performance and control, and socio-economic,
educational and political structure such as difficult regional and climatic conditions, lack of
production technical equipment, lack of stable human resources policy, and lack of
coordination of relations between stakeholders related to projects. Therefore, there is a need
to correct the productivity and the unsuccessful implementation of projects. By improving the
educational system, empowering human resources, building and operating strategic heavy
and light industries, improving diplomatic relations with neighboring countries, and speeding
up the circulation of border customs and transportation logistics, coordinating the relations of
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the stakeholders, the public and private sectors, reducing corruption in a sequential manner
will make a valuable contribution to the development of Mongolia.
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Abstract. Medico-statistical information obtained by applying mathematical methods is a scientifically
substantiated basis for making managerial decisions in the health care system at its various levels. This problem is important
and relevant today at various management stages.

The purpose of this work is a scientific substantiation of the need to use reliable medical and statistical information
for making managerial decisions. An example of making a rational management decision in the healthcare system is
considered. The results of the analysis of problems and advantages of using such a system are presented. The main ways of
reliability of medical and statistical information are determined. The possibilities of using various methods of statistical
analysis are considered. The developed algorithm of medical-statistical research is presented. It has been established that the
adequacy of the choice of statistical methods for processing and analyzing the indicators obtained in the course of clinical trials
is decisive and the correct interpretation of the data obtained.

Keywords: medical and statistical information, information, management decisions, statistical methods, medical
organization.
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Introduction

Management decision making plays an important role in the activities of every
organization. Management is a directed influence on processes to change their passage in
order to achieve a desired result or avoid an undesirable one. When making a decision, a
certain amount of processed information is required. Lack of information does not allow
management personnel to make conscious and reasoned decisions. An effective management
decision that implies risk minimization, rationality and minimal costs. To address these issues,
Roszdravnadzor has developed a regulation. This document establishes the timing and
sequence of procedures and actions aimed at performing control actions over the level of
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reliability of primary statistical data provided by medical organizations. For the optimal
solution, medical and statistical information is collected.

Materials and methods

A managerial decision is a directive act of purposeful influence on the control object,
based on the analysis of reliable data and containing an algorithm for achieving the goal.

The main functions of management activities are:

forecasting (reasonable judgment about the possible state of the object in the future);

organization (optimization and streamlining of processes);

control (a set of measures aimed at maintaining the efficiency of activities);

motivation (motivating employees to work more efficiently);

coordination (ensuring the coordination of actions of all parts of the company);

Also, the adopted management decision must meet the following requirements:

e target orientation (full compliance with the set goals and objectives);

e justification (the need to make this decision and not another);

e targeting (by performers);

The stages of management decision are:

1. Preparation - identification of deviations, analysis of the causes;

2. Development - assessment of the situation, development of options, selection of the
best option;

3. Evaluation - economic effect, social effect, timeliness, risk;

4. Acceptance - development of an order, instructions, appointment of responsible
persons, bringing the decision to the executors, setting a deadline;

5. Execution - development of an action program, development of tasks, motivation for
implementation, clarification of tasks;

6. Performance control - prevention of errors and deviations, compliance with
deadlines, analysis of consequences, identification of reserves;

Any management represents the impact on certain objects, is carried out on the basis
of certain actions that are the result of the analysis of information flows. Decision-making
technology includes diagnosing a problem, identifying possible ways to solve it, evaluating
various options and choosing an option that will allow the economic system to solve problems
in a way that is beneficial for the economic system.

Decision support information system (IDSS) - intelligent decision support systems,
which are an automated computer network that provides objective data analytics with the
construction of a mathematical model of the expected development of events. The purpose
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of such products is to help people making complex management decisions in difficult
conditions.

Results

The main elements of such a system are:

Information - information obtained through monitoring, sampling from documents,
polling, questioning, analysis, testing.

Information flow - a flow of messages in speech, documentary and other forms
circulating between the organization and the external environment, as well as within the
organization

Statistical information is the primary statistical material that is formed in the process of
statistical observation, which is then subjected to systematization, summary, processing,
analysis and generalization.

Characteristics of this information system:

¢ support decisions

e oriented for reporting and control.

¢ rely on existing shared data and data flows;

¢ have limited analytical capabilities;

e assist in decision making using past and present data;

e relatively inflexible.

¢ information requirements are stable;

e often require lengthy analysis and process design;

At the first stage of statistical research, the method of mass statistical observation is
used, which ensures the generality, completeness and representativeness of obtaining primary
data. The reliability of primary data depends on many factors: the professional training of the
statistician himself, the observation program, the content of statistical tools (questionnaires,
reporting forms, etc.), the quality of preparation of instructions for filling them out, etc. The
reliability of the data is also affected by the social function of the indicator (there may be a
deliberate distortion of data on the number of medical errors, the quality of medical care, infant
mortality, the number of occupational diseases and industrial accidents, etc.).

At the second stage, the information collected in the course of mass observation is
processed by the method of statistical groupings. Grouping methods differ depending on the
tasks and the qualitative state of the primary material.

At the third stage, statistical information is analyzed based on the use of generalizing
statistical indicators: absolute, relative and average values, variations, closeness of connection
and the rate of change of the studied phenomena and processes, indices, etc. Carrying out a

International journal of Professional Science

Ne11-2-2022 17


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

system analysis allows you to determine the cause-and-effect relationships, the influence and
interaction of various factors, evaluate the effectiveness of healthcare management, calculate
the possible consequences of decisions made, etc. At present, modern information
technologies are used in the analysis of statistical information.

When processing and presenting statistical information, as a rule, tabular and graphical
methods are used. Medico-statistical research is an integral function of the decision-making
information system, as well as a scientific and organizational process in which, according to a
single program, certain phenomena are observed, primary data are collected and recorded,
processed and analyzed. In terms of data analysis capabilities, all systems can be quite
comparable with each other.

The main methods used in statistical research include:

¢ organization of statistical observation;

e collection and processing of primary information;

¢ determining the level of information reliability;

e statistical analysis of the obtained indicators;

¢ assessment of the closeness of the links between the indicators and the performance
indicator.

The most important functions of the medical-statistical information system in making
managerial decisions in the healthcare system are:

Accounting for the qualifications of medical workers, holding events, accounting for
medicines and medical devices, accounting for medical expertise;

Organization of activities of subjects;

Coordination of scientific research;

Development - of a unified accounting system, standards, healthcare programs;

Population monitoring;

Control - sanitary-epidemiological service, emergency measures;

The algorithm for conducting a medical-static study consists of five stages:

1. Determining the goal, setting the task, developing a program and research plan;

2. Performing work on collecting information and preparing it for processing;

3. Grouping of data and generalization of observation materials;

4. Special processing of the received observation materials;

5. Analytical and design work;

The use of reliable statistical information, which is formed and worked out using
statistical methods, in the management of healthcare organizations provides:

¢ performing studies of cause-and-effect relationships;
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e determination of the interaction of various components and their impact on the
efficiency of the medical organization;

¢ establishing the level of functioning of the management system;

e obtaining an assessment of the validity of decisions made at various levels of
management.

In the process of this work, management issues are resolved:

¢ increase (decrease) the volume of medical services?

¢ increase (decrease) the supply of medicines and equipment?

e increase (decrease) the unit price of paid services?

Discussion

Important features of an information system are the reliability and relevance of its
indicators; the validity of the attractiveness of its use depends on them. Based on the results
of the analysis of statistical information, management personnel have grounds for making both
current and strategic decisions.

An exemplary calculation has been constructed on the use of technologies for various
medical purposes. As of 2022, 775 software products for medicine have been developed in
the Russian Federation. decision support information systems are spread by 13%;

Use of IS.
40% 36%
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10% 5% 6% 6%
59 2% 3% ,—l ‘ J l
0% = | 1 . : F 1
[ Insurance medicine @ Reference books
Telemedicine Image processing
@ Learning tools 0 Medical information systems
@ Pharmacology @ Organizational and economic systems
@ Health management @ Therapeutic and diagnostic systems
Pic.1. Using of the Informational Systems
Conclusion

Thus, this direction is relevant and effective at the current time. The topic of using the
processing of data analysis obtained in the course of research has been studied. The
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possibilities of considering the construction of various variations, solving management
problems that are carried out in a certain algorithm are considered. The use of a reliable
medical-statistical information system, which is formed and developed using statistical
methods, in order to perform research, comparison, analysis, and assessment. As well as the
rational use of all available resources and opportunities for the optimal solution.
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padoB KoHCTaHTMH AnekcaHapoBmY,

CTYOeHT rpynnbl 441,

CaHkT-lNeTepbyprckunii rocyaapCTBEHHbIA YHUBEPCUTET MPOMbILLIEHHBLIX TEXHOMOMMIA 1 An3aiHa.
Bbicwas wkona TEXHONOMMN N SHEPTreTUKN

Npadosa EneHa OneroeHa,

KaHf. TEXH. HayK, JOUEHT kadenpbl TEXHONOMMK 1 OpraHM3aumm CTpouTeNbCTea,
MeTpo3aBOACKNIA FOCYAAPCTBEHHbIA YHUBEPCUTET

JlunaTtos Makcum Cepreesuny,

CT. Npenogasarenb Kadenpbl TennocnnoBbiX YCTAHOBOK M TENNOBbIX Asuratenen, CaHkT-
MeTepbyprckuin rocyaapCTBEHHbIV YHUBEPCUTET NPOMbILLSIEHHBIX TEXHONOMMIA 1 An3arnHa. Beiclas
LLIKOJ1a TEXHONOMNN N SHEPIETUKN

Abstract. The article is devoted to the study of the technology of obtaining an oil sorbent from peat, which is
produced in the form of plates with a volume of 10-20 liters, for use in single-flow systems for wastewater treatment
contaminated with petroleum products. Obtaining cheap loading from renewable peat will increase the popularity of water
treatment systems and lead to increased environmental safety in industry. In the article, the porous cellular structure of the
top peat is investigated, the known positive properties of the top peat are revealed, the fractional composition of the raw sample
is determined, and the methods of drying the peat sorbent are investigated.

Keywords: peat, sphagnum moss, filter elements, innovative peat deposits.

Annomayusa. Cmambva nocBaujeHa uccie006anuiio mexHoA0UY NOAYUeHUA Hedpmecopbenma u3 mopga, Komopbwii
npousbooumca 6 Gude naum obvemom 10 — 20 4, 048 ucnorv306anus 6 00HONOMOUHBLX CUCTHEMAX 04 OHUCTIKU CIMOUHBLX
600, 3aepasnennvix Hegpmenpodyxmamu. Toayuernue deuwieboii 3aepysxu us 60300H0baaemoe0 mopgha no3bosum nobuicumms
nonyAApHocms 600004UCTHBLX cucmem U npuBedem k noBuiuien1to 3K0402uteckoil besonacHocmu 6 npomviuiieHHocmu. B
cmamve uccae006ana nopucmasn Aueucmas cmpykmypa BepxoBoeo mopgba, Bviabaenst usbecmmbie NOAOXKUMeAbHble cBolicba
Bepxoboeo mopdpa, onpedesern pakyuorHbll cocmal cuipveBoil Bvibopku, a makke uccae0oBanbl cnocobbl CyuiKu
mopgocopbenma.

Karouebvie cro6a: mopdp, chaenoboiii Mox, pusbmpyioujiie 24eMeHbl, UHHOBAUUOHHbE HOPGONAUNTDL.
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PeueHseHT: Carntos Pamnnb ®apratoBnd, KaHONOAT TEXHUYECKNX HAYK, OOLIEHT,
3aMecTuTeNb gupeKTopa no Hay4Hon pabote B OO0 «HayuHo-nccnegoBaTenbCKuin U MPOEKTHbIN
WHCTUTYT 3KOJIOrMYeCcKnx npobnem», r. OpeHbypr

3arpsasHeHns HeTenpogykTtamn — ogHa U3 Hambonee pacnpoOCTPaHEHHbIX Npobnem
NPOMBbIWSIEHHOCTN. B HacTosiee Bpemsi, He OOHO MNPOMBbIWSIEHHOE HarnpaBfieHNEe He
obxogntcsa 6e3 MCnoSb30BaHWA roprYe-CMa30o4HbIX U HedTecogepXawmx BeLLECTB,
BKJIKOHYAs 3HEPreTUKy, MeTanypruto, TPaHCNopTHYO chepy. ObpaTHON CTOPOHON YCMELLHOMN
NPON3BOACTBEHHON OeATENIbHOCTU SABASAETCA HeraTMBHOE BO3OENCTBME HA OKPY>KaoLLyH
cpeny, CBA3aHHOE C yTevkamu HedTenpoAyKTOB B BOAHbIE OOBLEKTbl WM HA MOYBEHHbIE
NMOKPOBbLI. Yalle Bcero pacnpocTpaHeHve o00pasyloWmnXcsa 3arpsi3HEHW MNPOUCXOAUT B
pe3ynbTaTte CMbIBaHUSA U3 JOXAEBLIMUX W TanbiM/W CTOKaMW. [Na CHUXKEHNS BO3HMKAOLLEN
AHTPOMOrEeHHON Harpy3knm MPUMEHSAIOTCSA CUCTEMbI, MNPENATCTBYIOWME MNPOHNKHOBEHWIO
HedbTecogepXKawmx 3arpsasHeHnin  (punbTpbl U OYUCTHblE  cOoOopyXXeHusl). OCHOBHbLIM
KOMMOHEHTOM (QUNbTPYIOLWMX CUCTEM aBnsieTca unetpyowas 3arpy3ka [1]. CywecTByeT
MHOXXECTBO (DUNbTPYIOLMX Cpen: MUHepasbHble, CUHTETMYECKMEe, npupoaHble [2; 3]. Yawe
BCEro rnocre HaKoMieHus 3arpsasHeHnn unbTpyowme 3arpy3km HeobxoanumMo NpoMbiBaTb
obpaTHbIM TOKOB BOAbl, YTO NPUBOAUT K OOMOSIHUTENBHLIM 3dHeprodaTparam. Noatomy gns
YCNOBUIN 3aropofHOro pasMeLleHnsi, B YyCIOBUSX OTCYTCTBUS 3NIEKTPOIHEPIrM HEOOBXOANMO
NPUMEHSATb JIOKaslbHble aBTOHOMHbIE CUCTEMbI OYUCTKN C COPOLIMOHHON 3arpy3Koin, Kotopas
OyaeT BNUTbIBaTb 3arpA3HEHUSA 1 MOCe 3TOro U3bIMaTbCs, NPUYEM ee YyTUAn3aunsa OomKHa
ObITb 3KONIOMMYHOM U A(PPEKTUBHON, B TO BPEMS Kak BOSIbLUMHCTBO CYLLECTBYHOLLNX 3arpy30K
YTUIN3NPYETCA CKNagupoBaHMEM Ha O6bekTax pasMeLLeHus, Y4To MOeT B paspese Co
cTpaTternen HauMoHasibHOrO NPoeKTa «OKONOrnsa» MO CHUDKEHMIO MO AO0NN HakanamBaeMbiX
0TX0[0B. TakXxe cnegyet YNoMsiHyTb O HEOBXOOUMOCTU Pas3paboTKn NMMOPTO3aMELLAIOLLINX
TEXHOMOMMI, YTO NPUBOANT K PELLEHNIO 06paTUTb BHUMaHME Ha BO30OHOBNAEMOE, HEAOPOroe
B AO6bl4e Cbipbe — B6ONOTHbIM TOPM. NS OYNCTKM HEMTAHbIX 3arpA3HEHUI, CTOYHbIX BOA
NPYMEHNMbl  OnpefeneHHble  TpeboBaHuA: NpuMpogHasi COBMECTUMMOCTb — MCXOAHOrO
mMarepuana, oCTYynHOCTb 1 NOBCEMECTHOCTb, AELLUEBN3HA, NPOCTOTa A00bI4M 1 06paboTKn,
npocTas 9KCcnayaTauus, HakOMfEHHble B COPOEHTE 3arps3HEeHMs He OOSKHbl yXyAawaTb
9KONOrMYEeCKyr0 O6CTaHOBKY, 3Heproa@eKkTmBHas yTuamsaums u T.0. UMEHHO TakuMm
COpbEeHTOM, COrnacHO aHann3dy NMTepaTypHbIX UCTOYHMKOB, ABnsieTcs Topd [4].

Topd Becbma pacnpocTpaHeH Ha Tepputopun Poccuiickon ®epepaumn. TopdsHble
3anexxm COCTaBASAT HECKObKO METPOB, a MHOrA4a Ha HECKOMBKO AeCATKOB. C KaXkabiM FOA0M
NPONCXOANT 3apacTaHne BEPXHUX CNI0EB, KOTOPbIE 3aKPbIBAOT PAaCMONOXKEHHbIE NOL HAMU
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cnow, nuwass ux [OoCTyna KUCiopoaa, npu 3TOM npouecc Topdoobpa3oBaHus He
npekpawiaeTcs n Npono/mkaeTcad OECKOHEYHO, a PasfioKEHNe PacTUTESIbHbIX BKIKOYEHUN
3akaH4ymBaeTcd. Topd — 3TO roproyee uckonaemoe. Hacto MCNOSBL3YETCA O1S NOSyHEHNA
TEMNNOBOW SHEPrM B CUCTEMAX OTONNEHNs. TennoTta cropaHns MoXXeT gocturatb 25 MIK/Kr
[2].

B npouecce TopthoobpasoBaHus NPOUCXOOUT BblOeneHne ra3oobpasHbiX NPOOYKTOB
6uonpeobpasoBaHns N BANTbIBAHWE NYMUHOBBIX 1 Oy NIbBOKUCIIOT, MO3TOMY Kak npasuio LBeT
BOAbl HA 6010Tax TEMHO-KOPUYHEBOIO UBeTa. Ecnun paccmatpusaTh pa3pes Topda, TO MOXXHO
YBUOETb CIHOUCTYIO CTPYKTYPY: BEPXHUA CNMOA — TOPMOreHHbl — CnocobCTByeT
hopmMupoBaHnio Topda — NPUMEPHO OAHN METP; fanee cnou 3penbix Topdos — rnyénHon oo
NATU METPOB. B Topde coaep>XxmuTcsa MHOMO yrnepoaa, No3TOMY OH MOXO0XX Ha BypblIi Yronb,
Apyrue yrinm, Ho OT/IMYAEeTCS BbICOKMM Bnarocofep>kaHneM. Takxe, OH cogep>XuT 6onbLuoe
KOSINYECTBO HE MOJSIHOCTLIO PasNoXXMBLLUNXCA PaCTUTESIbHbIX OCTATKOB MXOB, TPaBSAHUCTbIX
pacTteHuin. BcTpevaloTca pasnuyHble BKparseHus: Kopa, KOPHW, OCTaTku [AepeBbeB.
BepxoBble 1 HU3UHHbIE TOPMbI OTANYAIOTCHA PACTUTESbHBIMU KOMMOHEHTaMW, KOTOPbIMN OHU
obpasoBaHbl. [OnA  un3rotoBfieHMs COPOUMOHHBIX 3arpy3oK paccmatpuBaeTca Topd
KOMIJIEKCHOWN BEPXOBOW 3anexu TonsHoro nogruna [5]. Mpobbl Topda oTobpaHbl Ha 6onoTe
B DcconnbCKom panoHe Pecnybnunkn Kapenus. ®pakumoHHbI COCTaB BbIGOPKN BEPXOBOro
Topda OCyLLECTBNANCA TakKMM 06pa3oM:

1. Bbibopka BepxoBoro Topda msbiManacb ¢ nnowaaku 250 x 250. BepxHuii cnon
CHuUmMancs Ha BbicoTy 0,2 M. Konn4yecTtso Bbi6bopok: 10 niaowaaok;

2. [lloacywmBaHne OCYLLECTBMIANIOCh B €CTEeCTBEHHbIX YCIOBUAX B TEYEHUE OAHOW
Hepenw;

3. OtobpaHHas npoba nomewanacb Ha 6enyld NOBEPXHOCTb, AN AanbHENWero
hpakuynoHHoro pasbopa nccnenyemor TophaHON BEPXOBOM MaccChl;

4. Onpepensann BecOBOE N OObEMHOE MPOLEHTHbIE OTHOLWIEHME MNOJy4YaemMoro
hpakuMOHHOro coctasa uccnegyemoix Bbl6OpoK. [JaHHble YCPEeAHSNNCH;

5. Bbinu onpepeneHsl cnegyowme ppakummn: carHym, Urofiku COCHOBbIE, BETBU COCHb,
KOpa COCHbl, paspyLleHHble YacTuubl Topda. PesdynbraTthl onpepeneHns pakumMOHHOro
cocTaBa NpefcTaBfieHbl Ha pUCyHKe 1.
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PucyHok 1. Mprmep pe3ynbTaToB onpeaeneHns pakumoHHOro cocTtasa BbIOOPKM BEPXOBOro
Topda: 1 — cparHym, 2 — BETBM COCHbI, 3 — UTONIKN COCHOBBbIE, 4 — KOpa COCHbI, 5 — paspyLleHHble
YacTuubl Topda

YcpenHeHHble AaHHble MO COOTHOLLEHMIO (hpakumii BbIGOPOK NpeacTaBneHbl HA PUCYHKE

QoBeM Bec

5%

Impq} Igemnx_upa W HITOTEE mHeTRE W OTCoEE -'I“Dplb WESTEH H EOpd ¥ HIOEE © OIHCTRE W OTCEE

PucyHok 2. PacnpepeneHne coctaBa TOP(sSIHOIO Cbipbsi N0 hpakuusim:
a - no obbemy, 6 — No macce

Kak BMOHO M3 pUCYyHKa, NMPUMECU B WCCNEOYEMOM Cbipbe U3 BEPXOBOro Ttopda no
06bemMy cocTaensatoT 29%, no macce 34%. Mpu aToM 1 M3 OUNLLEHHOrO CyXOro Chbipbsl OyaeT
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BecuTb 172 kr. MNOTHOCTb roToBONM MpPoAykuum coctasut 150 — 170 kr/m3, a NNOTHOCTbL
HenpeccoBaHHOro Topda Npu cyLlke cocTaenseT 60 — 65 kr/m3. Takum o6pasomM pasHuLla B
ynnoTHeHun B 2,8 pasa.

B ecTecTBeHHbIX ycnoBusix, Topd Haxoautcsi B OOBOAHEHHLIX YCIOBUAX U CUSIbHO
cuenneH ¢ Bogon. YganeHue n3 topda Bogpl — ogHa N3 OCHOBHbIX 3afa4y Npu NOAroToBKeE U
npoussoacTee wusgennin n3 Topda [4]. CopgepxaHve BoOAbl B Tope onpenenserca
nokasaTenem COfep’kaHus Bnarn UM BA@XHOCTU. BnaxHoctb (%) w - BblpaXeHHas B
npoLeHTax OTHOLWEHMe Macchl Boabl. BnarocopepxaHne W — COOTHOLUEHWE MacCbl BOAbI,
KOTOpas Haxogutcs B Topde Ms K Macce ero Cyxoro BewectBa me [6]. EcTecTBeHHas
BNaXHOCTb Topda cocTtaenser okono 80-92%. BnaxHOCTb wmcxogHoro obpasua
onpegensanacb 3KCNepUMEHTaNbHO MO MeToavke. B  npegBapuTenbHO B3BELUEHHbIE
NPOHyMepoBaHHble 5 hapopoBbIX 4Yawek nomMewanicb obpasupl Topda U BHOBb
B3BeluMBanucb. PaccuntbiBancsa Bec obpasuoB Topda. Hawkm ¢ Topcdom nomellanacb gns
NPOCYLUMNBaHNSA B CYLUWNbHbIN WKad 1 Bbliagep>Xnsanncb 2 4aca npu temneparype t = 105°C.
3aTteM BbICyLLUEHHblE 0Opasubl B3BELUMBAIUCH Cpasdy MoCfie BblEMKU, YTOObl HAa HUX He
noBAMsna BNaXXHOCTb OKpyxawwlen cpefgpl. CpegHAs BNaXHOCTb 06pasuoB cocTasuna
77,5%, B Bnarocogep>xaHune — 98,63%. NMpun aToM gnanasoH BAa>XKHOCTN BEPXOBOro topda
BapbupoBan oT 76-81%.

Ona noHMMmaHnsa BnuTbiBalOLWEN CNOCOBHOCTM Topda mccnegoBaHa ero CTPyKTypa
(pycyHok 3). [Ins 3TOro MCcnonb30BaH ANEKTPOHHbIN Mukpockon HitachibkSU1510.

SUAST0 30,06V 14.5mem x300 SE 13.04.2022 11:11

PucyHok 3. Viccnepyembin obpasey, Topca nocne cywku, pasmep 0.84 um
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Takum obpasom, nccnegoBaHue CTPYKTypbl Topda AEMOHCTPUPYET €ro rMopucTyro u
SAYEUCTYIO CTPYKTypa C pPas3BETBEHHON MOBEPXHOCTbIO, MOSIOCTU N SAYENKN B HOPMAaJsbHbIX
ycnosusix paboTalT Kak rybka un yAaepXusarwoT BRary, nocfne pgeruwgparauun nopsbl
0CBOBOXKAAKTCA N C NErKOCTbIO 3anofIHATCA OPYron >XMAKOCTbK, OCOBEHHO XOPOLUO
npoucxogn  BMWTbIBaHWEe  yraepogcogepxXawmnx  6nM3KOPOACTBEHHbIX MO COCTaBy
He(pTenpoaoyKTOB.

Ona onpegenenns 3d@EKTUBHOCTM CYLIKU Oblan  NPOM3BEAEHbl OBe rpynnbl
MEPONPUATUIA: PaanNaUNOHHO-KOHBEKTMBHAA CyLIKa W TepMuyeckas cyuwka. BnaxHocTb
NCXOAHbIX 06PasLOB onpeaensanach BAaroMepoM s u3MepeHns BnaxkHocty noysbl TK100
(Kutan). B pesynbtate 06paboTkn BRaXkKHOCTb Topga 6bina cHmxeHa ¢ 80% po 60% 3a 21
OeHb Mpu CofIHeYHoN BeTpsHOW noroge. HocywwusaHne o 40% BRaXXHOCTU B CPeOHEM
coctaBuna 14 gHen. TepMnYeCKyto CyLLKY, PEKOMEHOO0BAHO NPOBOAUTL NPU TemnepaTtype
105-120°C [7]. Mpn 3TOM NPOUCXOAUT paspyLLUEHNE HEKOTOPbIX CIIOXKHbIX OpPraHMYecKnx
BewlecTts, 6eH30N10B, 6uTyMOB. [Nopbl Topta packpbiBaTCA, NPONCXOAUT MopuduKauus.
O6pasupl BnaxxHocTbio 80% 1 60% BbICYWIMBANMCL B PasdHbIX CyLIWUSbHbIX WKadax ans
NCKIOYEHNST KOHBEKUMN. B pesynbTaTte nccnenoBaHuin BpeMS BbICbIXaHUS 6onee BNaXXHOro
obpasua 66110 bonee NpogoMKUTENBHOE (Ha 2 Yaca 6onblue) npu Temnepatype 105°C. Mpnu
TOM XK€ BPEMEHM BbICyLLMBaHNSA 4 Yaca Npobbl ¢ BlaxKHOCTbIO 60% npu Temnepatypax 105°C
n 120°C nokasanu He3Ha4YUTeNbHOE pacxoXXgeHme B Cywke - 6%, 4YTO UCKAK4aeT
HeO6XOAMMOCTb UCMNOb30BaHUA 6osiee BbLICOKOM Temnepatypbl. POTO  BbICYLLEHHOrO
obpasua npencraBfeHoO Ha PUCYHKE 4.

PucyHok 4. lNpocyLueHHbIN TepMUYECKO CyLLKOM obpasel|
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Takum 06pa3om no onbITy CyLKN U hopMOBaHMsS TOPGONANT, ONTUMaNbHbIM ABNSIETCS
NoseBOE BbICYLUMBaHWE C NPEABAPUTENbHBIM OTXXMMOM [0 BriaxkHoCcTn 60 % 1 nocnegytowas
TepMmyeckas cylwka. locne TepMUYECKON CYLLKN MOSBASIOTCS NoTepu B pa3mepe 4 % no
mMacce 1 obbemy.

3akJtoYeHune:

1. WccnepoBaHbl  xapakTepucTukm Topda ana  dopmMmupoBaHus  obpasuos
TopocopbeHTa. lVccnegosaHa nopuctas s4veuctasi CTPYKTypa BepxXoBOro Topda, no
nmMTepaTypHbIM UCTOYHMKAM BbISB/IEHbl U3BECTHbIE MOJIOXKUTENbHbIE CBOWCTBA BEPXOBOro
Topda. OnpeneneH pakUMOHHbBIN COCTaB CbIPbEBON BbIOOPKM TOpda Ana panbHenLwen
pas3paboTku obpasLoB TopdocopbeHTa. Npumecn B cbipbe Mo 06beMy cocTasnsaoT 29 %, no
macce 34%.

2. WccnepoBaHbl cnocobbl  cywku TopdgocopbeHTta. Cywka npoussognnach
paguaUmMoHHO — KOHBEKTUBHBIM M TEPMUYECKUM MeTooM. CHKeHne BnaxHocTn ¢ 80% fo
60% npoucxoant 3a 3 Hedenu Npu COJSIHEYHOW BETPSAHON mnoroge, a pocywka no 40%
BI2XKHOCTU B CpeAHEM cocTasuna 2 Hegenu. [Npn TepMNYeCKOM CNocobe CYLLIKN CHUDKEHNE
BnaxxHocTn ¢ 80% po 40% npoucxoaut 3a 6 4, ¢ 60% 0o 40% — 3a 3-3,5 4. o onbITy CyLLKK
n QopmoBaHnsa TOPGONIUT, ONTUMANbHBbIM SABMSETCA MNOMEBOE BbICYLUMBAHME C
npensapuTenbHbIM OTXXUMOM [0 BRaxHocTn 60 % un nocnepyowas TepMnyeckas Cyluka.
[Mocne TepMnYECKO CyLKN NOABAAIOTCA NoTepn B pa3mepe 4 % no macce.

Takum 06pa3oM, TEXHOMOrMA nNpPouM3BOACTBA TOPKOMAUT HE OTHOCUTCA K
BbICOKOTEXHOJIOMMYHOM, AOBOJSILHO npocTa. CnegyeT yyuTbiBaTb NOTEPU MNEPBOHAYasibHOM
Maccbl 1 06bemMa Mocne TEXHONOMMYECKMX Ornepauuin, KOTopble MPUBEOYT K CHUXKEHMWIO
obbema roTosom NpPoAyKuun NPUMEPHO B 2,6-2,8 pas3 OT U3Ha4anbHOro KOMYECTBa CbIpbS.
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Abstract. The 802.11ax standard (Wi-Fi 6) is the latest standard in the Wi-Fi family to date. In view of the need
to increase bandwidth, reduce latency, as well as the requirements for increasing the flexibility, efficiency and scalability of
Wi-Fi networks, the sixth generation standard has undergone quite tangible changes compared to previous versions of the
standard and has acquired new mechanisms used, some of which have successfully proved themselves in practice when using
other technologies, such as mobile networks or Internet of Things networks. This paper presents the results of modeling in the
MATLAB environment of the Wi-Fi 6 data transmission system using beamforming technology that meets the requirements
applicable in Russia.

Keywords: 802.11ax, Wi-Fi 6, SNR, BER.

Annomayusa. Cmandapm 802.11ax (on sxe Wi-Fi 6) abasemca nocieOHum Ha ceeco0HAUHUI 0eHb CIaH0apmom
cemericmba Wi-Fi. B6udy nompebHocmu yBesuueHus nponyckHuiX CNOCOOHOCMEN, CHUXEHUA 3a0epiek, a4 MaKke
mpebobanuil no ybeaunenuto eubkxocmu, sgpgpexmubrocmu u macuimabdbupyemocmu cemeii Wi-Fi, cmandapm wiecmoeo
10KOAeHUA npemepres 00CTMATHOYHO OWYMuUMble USMEHEHUA N0 cpaBHenulo ¢ npedvldywumu Bepcusmu cmandapma u
003a6eacs HOBLIMU UCHOABIYEMBIMU MEXAHUSMAMU, HACMb U3 KOMOPBLX YCHeWHO Nnokasala cebs Ha npaxkmuxe npu
UCnoAb30Banuu Opyeux mexHoA02Uil, Hanpumep cemei ModuivHou cBasu uiu cemei Wnmepnema Beweir. B pabome
npedcmabaenst pesyavmams. moleaupobanusa 8 cpede MATLAB cucmemol nepedauu Oannsix cmandapma Wi-Fi 6 c
ucnoav306anueM mexHos0euy gopmupobanus syua, yoobrembopsaouux mpebobanusam, deticmByouum Ha Meppumopun
Poccuu.

KatoueBvoie caoba: 802.11ax, Wi-Fi 6, omnouienue cuenas-uiym, koagpgpuyuenm oumoBoti ouudku.

DOI 10.54092/25421085 2022 112 188

PeueHseHT: CarntoB Pamunb ®apratoBunyd, KaHAMAAT TEXHUYECKNX HAyK, OOLIEHT,
3aMecTuTeNb gupeKTopa no Hay4Houn pabote B OO0 «HayuHo-nccnegoBatebCKuin U MPOEKTHbIN
WHCTUTYT 9KOSIOrn4eckux npobnem», r. OpeHbypr
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TexHonorns Beamforming npeactaeBnser m3 cebsa TexXHONornmwo ¢opMupoBaHns
HanpaBfIeHHOro Jiyya, HanpasBfieHHOro OT rfepefarwwero YCTPOMUCTBa K MNPUEMHOMY.
TexHonorns 3akn4yaeTca B OnpefesieHnn KneHTa B NPOCTPaHCTBE U MocnenytoLlem
dhopMmMpoBaHUN yCRoBUI ONA KaHana nepegadynm Ha OCHOBE MPOBEAEHHOM  OLEHKMW.
MecToHaxoXXOeHNe KAMeHTa N «cnepoBaHue» Jiyda 3a HUM obecnedvmBaeTca 3a CHeT
N3MepPEeHNs 3agep ek rno BpeMeHn npuxoga curHana. CxemaTtuyHo TexHonorns Beamforming
npeacTasneHa Ha pucyHke 1.

AP ))) :_UE:
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U E aboHeHTa

PucyHok 1. CtangapT Wi-Fi ¢ ncnonb3oBaHnem TexXHONOrMM (hOpMNPOBaHUS fy4a

ViccneposaHne cuctembl nepepayn pgaHHblx ctanHgapta Wi-Fi 6 ¢ ncnonbsosaHnem
TEXHoNMormm OpMUPOBaHNA Jiyda MOXeT ObITb OCyLlecTBfeHO Ha 6ase mopenu,
peann3oBaHHonW B nporpammHon cpege MATLAB, m no3BoNdeT OuUeHUTb nokasaTesb
NnakeTHOM OWMNOKM B 3aBUCUMOCTU OT OTHOLLEHUS CUrHan-wWyMm s pasfnyHbiX 3a4aBaeMblx
napamMmeTpoB nepegarymka, NnpueMHnka n paguokadana [1]. lNokasarenb NakeTHOM OLUMOKK
(Packet Error Rate — PER) npeactaBnset n3 cebsi OTHOLLEHNE YMCna NAKETOB, MPUHATBIX C
xoTa Obl opgHOM owunbkon, K obwemy uyucny naketoB [2]. CTpykTypHas cxema
paccmMaTpuBaeMon Mogenn NpeacTasfieHa Ha PUCYHKe 2.
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PucyHok 2. CTpyKTypHas cxema MOLENM NCTEMbI Nepena4vn gaHHbix ctangapta Wi-Fi 6 ¢
NCNONb30BaHNEM TEXHOI0M MK (DOPMUPOBAHNA Nyya

[na npoBeaeHns MogenmpoBaHna He06Xo0aUMO 3a4aTh PAL NapaMeTpoB NPUEMHNKA U
nepepatynka. [lapametp cfgHE.ChannelBandwidth oTBeyaeTr 3a LWWMpKMHY MONOCHI U
npuHumaeT 3HadeHus 20, 40, 60 n 160 MIy (3HadeHns 3apatoTcsa Kak 'CBW20', 'CBWA40',
'CBW80' n 'CBW160' cootsetcTtBeHHO). [MapameTtpamn cfgHE.NumTransmitAntennas un
tgaxChannel.NumReceiveAntennas 3apaetcs KONMYECTBO aHTEHH Ha nepeparolen u
NPWEMHOIN CTOPOHE COOTBETCTBEHHO, hopMmpys Takum obpasom nopsgok MIMO (B Hawem
cny4ae  3adaBaniMCb  3HAYEeHUs 2x2, 4x4 n 8x8), Takxe napamMmeTpom
cfgHE.NumSpaceTimeStreams 3agaBanocb 4UCNO (POPMUPYEMBIX MPOCTPAHCTBEHHbIX
NMOTOKOB (B HaLLEM cny4ae 3agaBanncb 3HadveHus 2, 4 n 8). MNMapameTtpom cfgHE.GuardInterval
3a4aBanocCb 3HAYEHUEe OANTENbHOCTU 3awmTHOro nHrepsana OFDMA (BOSMOXXHbI 3HA4YEHWS
0,8, 1,6 n 3,2 mkc). lNMapameTpbl cfgHE.ChannelCoding (‘BCC' n 'LDPC') n cfgHE.MCS (ot 0
po 11) oTeBevaloT 3a BbIGOp crnocoba KOOMPOBaHUA U UCMOMb3YEMON MOZYNALNOHHO-
KOOUPYIOLLEN CXEMBI.

Kpome TOro, Heobxogumo 3afatb pasMmep nakeTa nepefaBaeMblX AaHHbIX, 3a 4TO
otee4vaeT napameTp cfgHE.APEPLength (B cootBeTcTBMM C TpeboBaHuamu Kk P3C cTtaHgapTa
Wi-Fi 6, pencTeytowmmm Ha Tepputopumn Poccum [3] [4], 6bino 3agaHo 3HadeHue B 4096 6aiiT)
1N NapamMeTpbl CUMYNALUK, BKKOYaroLwme B cebs Amana3oH OTHOLIEHUSA CUrHan-wWyM 1 war ero
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nepecTponkn napameTpom snr (bbin BoibpaH gnanasoH ot 0 go 50 gb ¢ warom B 5 ab) n yucno
nepefaBaemMblx rnaketos napameTpoMm maxNumPackets (3HadyeHne no ymonyaHuio
coctaBnaetr 100 nakeToB, ONA MOAENMPOBAHUA U MNONyyYeHus 6onee [OCTOBEPHbIX
CTaTUCTUYECKNX AaHHbIX ObINO BbibpaHo 3HadyeHne B 1000 nakeTos).

MapameTpbl MOgenupoBaHus NpeacTassieHbl B Tabnvue 1.

Tabnuua 1
MapameTpbl MOgenn cuctemMol nepenaydn gaHHelx ctaHgapta Wi-Fi 6 ¢ ncnonbsosaHnem
TEXHOO0rMmM hopMMPOBaHNSA Jlyya

MapameTp 3Ha4eHune
cfgHE. ChannelBanadwidth 20, 40, 80, 160 MI'y,
cfgHE.NumTransmitAntennas 4
tgaxChannel. NumReceiveAntennas 4
cfgHE.NumSpaceTimeStreams 4
cfgHE. Guardinterval 0,8 mMKc
cfgHE.ChannelCoding LDPC
cfgHE.MCS 0-11
cfgHE.APEPLength 4096 6ant
snr 0-50 c warom B 5 pb
maxNumPackets 1000

Pe3ynbTaTbl MOOENMPOBaHMS W pacyeTa nokasaTesns MakeTHOW owunbkn npu
NCNONb30BaHUM TEXHOMOrMM opMMpoBaHna nyya ons KaHanos wupuHon 20, 40, 80 n 160
My npw napameTpax nepefayn, YykKasaHHbIX Bblwe, npeacTtasfeHbl B Tabnuue 2
COOTBETCTBEHHO. 3€e/eHbIM LIBETOM B Tabnmuax BblOefNeHbl 3HAYEHNSA NoKasaTenss NakeTHON
owKnbKK, KOTopble YOoBNeTBOPAOT TpebosaHuaMm [3] [4], (noka3aTenb OWnbKN He NpeBbILLAET
10 npoueHTOB). KpacHbiM LBETOM BblOeNEHbl 3HAYEHUNS, HEYOOBNETBOPSIOLLNE ITUM
TpeboBaHUAM.

Tabnuua 2

Pe3ynbTaTbl MOAENMpPOBaHUS nokasarens nakeTHom ownodku B npoueHTax (MIMO 4x4, 4

NPOCTPAHCTBEHHbIX MOTOKA)
Homep OtHoweHne curHan-wym, ob
MCS 0 | 5 | 10 | 15 | 20 | 25 | 30 | 3 | 40 | 45 | 50
LLnpuHa kaHana 20 My

= |hO OO0 OCO|O

- WOoO|oo0o0o0o0o|oo|o
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LLnpuHa kaHana 40 My

Takum 06pa3oM, Ha OCHOBaHUM MONYYEHHbIX PE3YNbTaToOB MOLENVNPOBAHUA MOXHO
coenatb BbIBOA, 4TO ycTponctBa cTaHpgapTta Wi-Fi 6, wucnonb3yowee TEXHONOMo
dopmMrpoBaHMa ny4a, NO3BONSET NOJYUNUTb MEHbLUNA KO3IMMPUUNEHT NaKETHON OWNBKK No
CPaBHEHUIO C «OObIYHbIM» YCTPOWNCTBOM MPU OOHOM W TOM >X€ OTHOLLUEHU CUrHan-LUyM,
OLHAKO pe3ynbTaTbl MOAENMPOBaHMSA MNOKasanu, YTO KO3IM(MPUUMEHT NAKETHON OWNOKK B
AaHHOM cnydae HocuT 6osfiee cnyYanHbld  XapakTep, 4YTO MOATBEPXAaeT TPYAHOCTb
peann3aunn JaHHOW TEXHOJIOrMN Ha MpakTuKe.

PaboTta BbinOMHEHa B paMKax MnpuKNagHbiX Hay4dHbix uccnepgosaHun Clr16IYT,
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perncTpaumoHHbin Homep 122020100465-3 ot 01.02.2022 B ETNICY HNOKTP.
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Abstract. The 802.11ax standard (Wi-Fi 6) is the latest standard in the Wi-Fi family to date. In view of the need
to increase bandwidth, reduce latency, as well as the requirements for increasing the flexibility, efficiency and scalability of
Wi-Fi networks, the sixth generation standard has undergone quite tangible changes compared to previous versions of the
standard and has acquired new mechanisms used, some of which have successfully proved themselves in practice when using
other technologies, such as mobile networks or Internet of Things networks. This paper presents the results of modeling in the
MATLAB environment of the Wi-Fi 6 data transmission system using OFDMA and MU-MIMO that meets the
requirements applicable in Russia.
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Annomayua. Cmandapm 802.11ax (on sxe Wi-Fi 6) abasemca nocieOHuM Ha ceco0HAUHUI 0eHb CIaH0apmom
cemericmba Wi-Fi. B6udy nompebHocmu ybesuueHus nNponyckHuix CHOCOOHOCTEN, CHUXEHUA 3a0epiek, A maKke
mpebobanuil no ybeaunenuto eubkocmu, sgpgexmubrocmu u macuimabupyemocmu cemei Wi-Fi, cmandapm wiecmoeo
10K0AeHUA npemepnes 00CTMATHOUHO OWYMuUMble USMEHEHUA N0 cpaBHenuto ¢ npedvldyuwumu Bepcusmu cmandapma u
003a6eacs HOBLIMU UCHOAB3YEMBIMU MEXAHUSMAMU, HACMb U3 KOMOPBIX YCHeWHO Nokasala cebsi HA npaxmuke npu
UCNoAb306aHUY OpYyeux MexHoA0eutl, Hanpumep cemeil mobuAvHOu cBasu uu cemen Vnmepnema Beweil. B pabome
npedcmabaenst pesyavmamst modeaupobanus 6 cpede MATLAB cucmems: nepedauu Oannvix cmandapma Wi-Fi 6 c
ucnoavsobanuem mexrosoeuiit OFDMA u MU-MIMO, yoobaembopsioujux mpeboBanuam, 0eicmbyioujum Ha meppumopuu
Poccuu.

KatoueBvie caoba: 802.11ax, Wi-Fi 6, omnouienue cuenas-uiym, koagpgpuyuenm o6umoboti ouudku.
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OpHo 13 kno4eBbix pasnuydnin mexxay Wi-Fi 6 n Wi-Fi 5 3akniovaetca B ToM, 410 B Wi-
Fi 6 npenctasnenHa mHorononb3oBaTtesibckasa TexHonorns OFDMA, koTopast no3sonseT 6onee
3(PPEKTMBHO MCNONBL30BATb CMEKTP 32 CHET COBMECTHOIO MCMNOMb30BaHNs NOb30BaTENAMU
pecypcoB kaHana. OFDMA MOXXHO paccmaTtpuBaTb KakK MHOMOmMoJfib30BaTefIbCKYH BEPCUIO
OFDM, rpe npu Kaxkgon OTnpaBKe [aHHbIX OAMH MOoJfib30BaTeNb 3aHUMAET BECb KaHas
He3aBMCUMO OT o0bbema nonb3oBaTenbCckux paHHbix. B OFDMA pecypcbl kaHana
Pa3aensatoTCA HECKONbKO PECYPCHbIX eauHUL,. PasHbiM Mofib30BaTensM BbIOENATCA 3TU
PEeCYpPCHblE eOUHNLBI U [aHHbIE HECKOMBbKNX NMONb30oBaTeNel MOryT nepenasaTbCcsi Mo OgHOMY
KaHany ofgHoBpeMeHHo. Takum o6pa3oM, MOXHO ckasatb, 4t0 OFDMA - 370
MHOrononb30BaTeNbCKasas TEXHOMNOMMsi, KOTopas MO3BONSAET TOYKE AOCTyna oblaTbCs C
HECKOMbKUMM MOMb30BaTeNsMyU B TeYeHWe OAHOro nepuopa nepepadyn. Hanpumep, ecnu
TOYKe JOCTyNna HeobXxoaMMOo CBA3aTbCs C Tpems nonbaosatensamu, ans OFDM TpebyeTcs Tpu
nepuoga nepepa4yun, torga kak gns OFDMA TtpebyeTtcsa Tonbko oguH nepuod. CxemaTu4Ho
pasnuuna OFDM n OFDMA npepcTtasneHbl Ha pucyHke 1 [1].
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PucyHok 1. Pasnnyna mexgy OFDM n OFDMA

International journal of Professional Science

Ne11-2-2022 193


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Wi-Fi ycTponcTBO, Hanpumep TO4YKa [OCTyna, WCNoMb3ylwee TPaauUUOHHYIO
TexHonorno MIMO B 0gvH MOMEHT BPEMEHN MOXXET 0OCNy>XMBaTb U BECTN OOMEH JaHHbIMU
TONIbKO C OAHUM aBOHEHTCKMM YCTPOWCTBOM. [pyrne aboHEHTCKME YyCTPOWCTBa, KOTOpPblEe
NOOKJIIOYEHDBI K 3TOW XKe TOYKE [OocTyna n paboTalolime B 9TOM >Xe YacTOTHOM KaHane, B
MOMEHT O6CY>X1BaHNSI YNOMSHYTOro Bbllle abOHEHTCKOro YCTPONCTBA, B 3TOT MOMEHT He
MOry BeCT OOMeH [JaHHbIMU, BCNEACTBME Yero BO3HUKAET ovepenb nepeaaBaeMbiX NakeToB
N YBENNYMBAKOTCA 3a4ep>XKU nepefadn, 4Y4TO HEU3MEHHO BeOeT K CHWKEHUo obLien
NPOMYCKHON CNOCOBHOCTN N NPOU3BOAUTENBHOCTN ceTW. B Takom cnyvae, 4em 6Gonblie
nonb3oBaTesien eAnHOBPEMEHHO MOOKJIIOYEHO K paccmaTpvBaeMOn TOYKe A0CTyna, TeMm
CUJIbHEE BbIPa)XaeTCs ONMCaHHbIN 3P eKT.

JaHHyto npobaeMy MOXXHO pPeLnTb NyTEM pa3bueHns eguHOro NPOCTPaHCTBEHHOIO
noToKa nepegayn Ha HECKOSbKO, KaxkOpli N3 KOTOPbIX ByAeT eanHOBPEMEHHO 0BCNyXMNBaTb
TOJIbKO OAHO abOHEHTCKOe YCTPONCTBO. [ANs peanusaumm Takoro cLueHapus npegHasHadeHa
TexHonorna MU-MIMO, aBnsaowasacs MHOMOMNoNb30BaTENLCKMM BapyaHTOM TPaauLMOHHON
TexHonormm MIMO. Tlpn ee wnCnonb3oBaHUM MOXET OBCAY>XMBATbCA  HECKOSbKO
nonb3oBaTesiel OOQHOBPEMEHHO — MX YUCMO 3aBUCUT OT MNOAAEPXMBaeMOro yCTPOWNCTBOM
yucna NPOCTPAHCTBEHHbLIX NMOTOKOB.

CxemaTun4Ho pasnuydnsg MIMO n MU-MIMO npepgctasneHbl Ha PUCYHKe 2.
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PucyHok 2. Pagnuung MIMO n MU-MIMO
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N MU-MIMO, n OFDMA cnyxat ans napannenbHon nepepadn, 4Tobbl MO3BOAUTb
b6onee ahpeKTUBHYO BO3MOXXHOCTb COEAMHEHMS MPY MHOMOMOIb30BATENBbCKUX CLIEHAPUSAX U
CNOXXHbIX YCNOBUAX paguokKaHana, a Takxke OOMNOSHAT APYr ApYra, YMeHbLIas 3a0ep>XKu n
yBennynBas CKOpOCTb nepenadn gaHHbIX.

ViccneposaHne cuctembl nepepayn pgaHHblx ctanHgapta Wi-Fi 6 ¢ ncnonb3osaHnem
TEXHONMOrMM POPMUPOBAHNA Jlyda MOXET ObITb OCYLECTBNeHO Ha 6ase mopenu,
peann3oBaHHo B nporpammMHoin cpege MATLAB [2]. Mogenb npefcTaBnseT u3 cebs cuctemy
nepefa4vn gaHHbIX B HACXOOALWEN IMHUM MEXAY TOYKON A0CTYyNa N HECKONbKNMU OKOHEYHbLIMU
yCTporcTBamMu (B HaweMm criydae YeTblpbMs). PedynbtaTtoM paboTbl MOLENN ABNAETCS pacyeT
CKOPOCTU nepefadn OaHHbIX B 3aBMCUMOCTW OT MOTEPb MPU pacrnpoCTpaHeHUN curHana.
PesynbTaTbl pacyeTa BbIBOAATCA MO oTaenbHoCcTN gns texHonornin OFDMA n MU-MIMO, a
TakXXe s X COBOKYMHOCTU, COOTBETCTBEHHO MOXXHO OLLEHUTb 3(PEKTUBHOCTb COBMECTHOMN
paboTbl 3TUX MEXAHU3MOB.

B mMopenn MOXHO 3agatb MOAYNALUVMOHHO-KOAMPYHIOLLYIO CXEMY ANS KaXXO0ro U3 yCTPONCTB
nytem Hactporikm napametpa cfgMUMIMO.User{X}.MCS, a Takxe BblbpaTb MOLLHOCTb
N3ny4eHns nyTemMm HacTporkun napameTtpa cfgSim.TransmitPower. [1na mogenuposaHus 6b1aum
BblOpaHbl 3Ha4YeHnsi B 20 1 30 gbm, 4TO COOTBETCTBYEM MaKCMMasibHON MOLLHOCTY U3JTy4eHNs!
B ognanasoHax 2,4 ['Tu n 5 My, 4To cooTBETCTBYET TpebosaHuaM [3] [4].

Pe3ynbTaTbl pacdeTa CKOPOCTW nepepayn [aHHbIX B MOUT/C gns pasnnyHbIX
TEXHONMOMMI B 3aBMCUMMOCTWU OT MOTEPb CUrHana npu pacnpoCTpaHeHUn npencrasBfieHbl B
Tabnuue 1. 3eneHbIM BblAeNeHbl 3HA4YEHNST CKOPOCTUW nepeaayun OaHHbIX, OT/IMYHbIE OT HYNS,
KpacHbIM — HyneBble CKOPOCTW.
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Tabnuua 1
PesynbTaTbl pacyeTa CKOPOCTU nepeaayun aaHHbix B MOUT/C ans pasnuyHbiX TEXHOMOMMIA B
3aBUCMMOCTIN OT NOTEPb CUrHana npu pacnpocTpaHeHnn

Homep lMoTepu Npu pacnpocTpaHeHun curHana, ob

MCS OFDMA MU-MIMO OFDMA + MU-MIMO
96 | 99 | 102 | 105 96 | 99 | 102 [ 105 | 96 | 99 | 102 | 105

MoLuHocTb nepepayn 20 obm

0 135 [ 135 [ 11,1 | 30 [ 30,1 [ 30,1 [ 203 [ 6,0 | 135 [ 135 [ 11,8 | 54

1 257 | 257 [ 16,1 | 06 | 531 | 51,8 | 18,6 25,7 | 257 | 180 | 9,6

2 31,5 [ 250 | 0,9 71,0 | 237 37,0 | 34,2 7,4

3 451 | 22,5 47,4 | 33,2

4 8,3

5

6

7

8

9

MoluHocTb nepepayn 30 obm

13,5 | 13,5 | 13,56 | 13,5 | 30,1 30,1 | 30,1 | 30,1 | 13,5 | 13,5 | 13,5 | 13,5
25,7 | 25,7 | 25,7 | 25,7 | 53,1 53,1 53,1 | 53,1 | 25,7 | 25,7 | 25,7 | 25,7
37,0 | 37,0 | 37,0 | 37,0 | 729 72,9 | 729 | 72,9 | 37,0 | 37,0 | 37,0 | 37,0
47,4 | 47,4 47,4 | 86,2 86,2 | 86,2
66,1 | 66,1 16,5 | 110,5 | 110,5 | 71,8

122,2 | 48,2

Takum 06pa3omM, Ha OCHOBaHWM MOJIyHYEHHbIX PEe3y/IbTaToB MOAENNPOBAHUA MOXXHO
coenatb BbIBOA, YTO coBMecTHada pabota TexHonorun OFDMA n MU-MIMO B oTAenbHbIX
cny4yasix AaeT MeEHbLUYK0 CKOPOCTb Mepedayn AaHHblX, YeM Mpu UX UCMNOSIb30BaHMU MO
OTAENbHOCTU, OOHAKO B OPYrMX Clyyasix Mx COBMECTHasi paboTa yBenmMyYmBaeT HaOeXXHOCTb
paanoKaHana n OCTaBNSAeT BO3MOXXHOCTb ANS1 Nepenayqn OaHHbIX, Yero, Hanpumep, Henb3s
[0o0OUTbCA NCNONb30BaHMEM KAKON-TO OOHOWN U3 3TUX TEXHOJOM M.

PaboTta BbiNnOMHEHA B paMKax MpuUKNagHbiX Hay4dHbix uccnepgosaHuin ClrI6IyT,
perncTpaumoHHbin Homep 122020100465-3 ot 01.02.2022 B ETMICY HNOKTP.
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Abstract. The 802.11ax standard (Wi-Fi 6) is the latest standard in the Wi-Fi family to date. In view of the need
to increase bandwidth, reduce latency, as well as the requirements for increasing the flexibility, efficiency and scalability of
Wi-Fi networks, the sixth generation standard has undergone quite tangible changes compared to previous versions of the
standard and has acquired new mechanisms used, some of which have successfully proved themselves in practice when using
other technologies, such as mobile networks or Internet of Things networks. This paper presents the results of modeling the
single-user format of the Wi-Fi 6 data transmission system in the MATLAB environment with various transmission
parameters that meet the requirements valid in Russia.

Keywords: 802.11ax, Wi-Fi 6, SNR, BER.

Annomayusa. Cmandapm 802.11ax (on e Wi-Fi 6) abaaemca nocieOHuM Ha ce200HAUWHUE 0eHb CIAHOAPNIOM
cemeiicmba Wi-Fi. BBudy nompebnocmu yBesuueHus NponyckHulX CHOCODHOCHIEN, CHUXeHUA 3adepikex, A TMAkxke
mpeboBanuii no yesunenuto eubkocmu, pgexmubrocmu u macwimabupyemocmu cemenn Wi-Fi, cmandapm wiecmoeo
noKoAeHUs npemepnes 00CMAMOUHO OUWYMUMble U3MeHeHUs no cpabreHuio ¢ npedbldyuwumu Bepcusmu cmanoapma u
003abeacst HOBBIMU UCHOABIYEMBIMU MEXAHUSMAMU, HACMb U3 KOMOPbLX YCHewHOo Nnokasala cebs wa npaxkmuxe npu
UCnoAb306aHUU OpYeux MexHoA0eutl, HAnpumep cemeil MmobuAbHOU cBa3u uiu cemen WnmepHema Beweri. B pabome
npedcmabaensl pe3yAbmanivl MoOeAUpoBarus 00HONO0Ab3068ATNEABCKO20 POPMAMA CUCHIEMbL Nepedau OAHHbIX CIAHOApMA
Wi-Fi 6 6 cpede MATLAB npu pasauunsix napamempax nepedayi, yoobaemBopanoujux mpedobanuam, deticmByrouum Ha
meppumopuu Poccuu.

KatoueBuie caoba: 802.11ax, Wi-Fi 6, omnouienue cueHai-uym, koagpgpuyuenm 6umoboti ouudku.
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ViccnepoBaHne OAHONOML30BATENLCKONO opmMaTa CUCTEMbl Mepefayy  OaHHbIX
ctaHpgapta Wi-Fi 6 MoxeT ObiTb OcywecTBneHo Ha 6a3e mMopenu, peann3oBaHHOW B
nporpammHon cpege MATLAB, 1 No3BONSET OUEHUTb MNoKasaTesb MNakKeTHOW OWwnbkn B
3aBMCMMOCTN OT OTHOLUEHUS CUrHasn-wymMm Afns pasfvyHbiX 3afaBaemMblX MapameTpoB
nepegarydunka, npuemMHnka n pagunokaHana [1]. Nokasatenb naketHonm owmnbkn (Packet Error
Rate — PER) npeactasnsieT n3 cebs OTHOLLEHME YCna NakeToB, NPUHATBLIX C XOTS 6bl 0gHOM
owmnbkom, K obwemy yucny naketoB [2]. CTpyKTypHas cxema paccMaTpuBaeMoin MOLENN
npegcrasneHa Ha pucyHke 1.
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leHe payma Moge ne
CHrdana KaHana
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Ouenra
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Y
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PucyHok 1. CTpyKTypHas cxema 0gHOMOJIb30BaTENIbCKOro hopmara CUCTEMbI Nepenadn
AaHHbIX ctaHgapTta Wi-Fi 6

[Onsa npoBegeHns MOAeNMpPOBaHUA HeO6X04MMO 3a4aTh pPAL NapamMeTpoB NPUEMHNKA 1
nepepatynka. [lapametp cfgHE.ChannelBandwidth oTBe4yaeT 3a LWWMpPKMHY NONOCHI U
npuHumMmaeT 3HadeHus 20, 40, 60 n 160 MIy (3Ha4eHus 3apgarTcsa kak 'CBW20', 'CBWA40',
'CBW80' n 'CBW160' cootBetcTtBeHHO). [lapametpamn cfgHE.NumTransmitAntennas un
tgaxChannel.NumReceiveAntennas 3agaetcs KOAMYECTBO aHTEHH Ha nepeparollen u
NPWEMHOIN CTOPOHE COOTBETCTBEHHO, (hOpMMPYyS Takum obpasom nopsgok MIMO (B Hawem
cnyyae  3ajaBasiMCb  3HAYeHus 2x2, 4x4 " 8x8), Takxe napamMmeTpom
cfgHE.NumSpaceTimeStreams 3agaBanocb 4UCNO (POPMUPYEMBIX MPOCTPAHCTBEHHbIX
NOTOKOB (B HaLLEM cny4vae 3agaBanncbh 3HadveHus 2, 4 n 8). MNMapametpom cfgHE.GuardInterval
3a4aBaniocb 3Ha4YeHue OMTeNbHOCTU 3awmTHoro nHrepsana OFDMA (BO3MOXXHbI 3HA4YEHUS
0,8, 1,6 n 3,2 mkc). MNMapameTpbl cfgHE.ChannelCoding ('BCC' n 'LDPC') n cfgHE.MCS (oT 0
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po 11) oreedvadT 3a BbIGOp cnocoba KOOMPOBAHUA U UCMONb3YEMON MOAYMALMOHHO-
KOOMPYHIOLLEN CXEMBI.

Kpome TOro, Heobxogumo 3afaTb pas3mep NakeTa nepepaBaeMblX AaHHbIX, 32 4TO
otBevaeT napameTp cfgHE.APEPLength (B cootBeTCcTBUM C TpebosaHuammn k POC ctaHpapTta
Wi-Fi 6, pencraytowmmm Ha Tepputopumn Poccum [3] [4], 6110 3agaHo 3HadeHne B 4096 6aiiT)
1N NnapamMmeTpbl CUMYNALNN, BKIOYaoLWme B cebs guanasoH OTHOLLEHUSA CUrHas-LUYM W Lwar ero
nepecTpokn NapameTpom snr (6bin BeibpaH gnanasoH ot 0 go 50 gb ¢ warom B 5 gb) 1 ymcno
nepegasaemblx naketoB napametpoM maxNumPackets (3HavyeHuMe o ymon4aHuio
coctaBnsetr 100 nakeToB, LA MOLENUPOBaHWSA W nofy4eHus 6onee [OOCTOBEPHbIX
CTaTUCTUYECKNX AaHHbIX 6b1N10 BbibpaHo 3HaveHne B 1000 nakeToB).

Pe3ynbTaTbl MOOENMPOBaHWA W pacyeTa nokasaTens MnakeTHOW ownbkn npu
pPasnMYHbIX NapamMeTpax nepepayn, ykasaHHbolx B Tabnmuax un nx 3arosioBkax, npegcrasieHb
B Tabnuuax 1-5. 3eneHbiM UBETOM B Tabnuuax BblAeneHbl 3HAYEeHNS NoKasaTens NakeTHoM
owmnbKK, KOTopble YOoBNeETBOPSAOT TpebosaHuaMm [3] [4], (nokasaTenb OWnbKu He NPeBbILLAET
10 npoueHTOB). KpacHbiIM LBETOM BblOENEHbl 3HAYEHUSA, HEYLOBNETBOPSIOLLNE ITUM
TpeboBaHuAM.

Tabnuua 1
Pe3ynbTaTtbl MOOENMPOBaHNA NOKa3aTens NakeTHOM OWNOKN B NPOLEHTax (LWMpunHa KaHana
20 Ml'u, kogmnposaHne BCC)

OTHOoweHne curHan-wym, gb
AL 2 0 | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50
MIMO 2x2, 2 npoCTPaHCTBEHHbIX MNOTOKA, 3aWMTHLIV MHTepBan 0,8 MKC

0 0 0
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
6 2 0
7 4 0
8 3 2
9 7 2
0 0
1 0
2 0
3 0
4 0
5 1
6 1
7 8
8
9
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MIMO 2x2, 2 NpOCTPaAHCTBEHHbIX MOTOKA, 3aLWMUTHLIV MHTEepBan 3,2 MKC

O ONDOAWN =IO

[ellollsllllelleollelleole]le)]

(Sliellellellellollolleole]le)]

O ONDOAWN =IO

20 Ml'u, koguposaHue LDPC)

[l ellello]lle]lle}l{e]

Tabnuya 2
Pe3ynbTaTbl MOGENNMPOBaHNA NOKa3aTens NakeTHOM OWNOKN B NPOLEHTax (LMpunHa KaHana

Howmep
MCS

OTHoLweHne curHan-wym, ob

0O | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45

50

MIMO 2x2, 2 npoCTpaHCTBEHHbIX NOTOKA, 3alnTHbIN nHTepBan 0,8 MKC

0

1,1
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MIMO 8x8, 8 npocTpaHCTBEHHbIX MOTOKOB, 3aLLUUTHbLIV UHTEpBan 0,8 MKC

OO0 |=O00|00O00O|O0|O
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40 MI'u, kogmnposaHune LDPC)

Tabnuua 3
Pe3ynbTaTbl MOOENMPOBaHUS NOKa3aTens NakeTHOM OLNOKKN B NPOLEHTax (LUMpunHa KaHana

Homep
MCS

OTHoLLeHne curHan-wym, ob

0

[ 5 [ 10 | 15 | 20 | 25 [ 30 | 85 | 40 |

45

| 50

MIMO 2x2, 2 npocTpaHCTBEHHbIX NOTOKA, 3aLMUTHLIV HTepBan 0,8 MKc

WW—=oOo0o0o0o0oo|o

= O0000O00O|0OO0|0|O
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MIMOQO 8x8, 8 npOCTPaAHCTBEHHbIX MOTOKOB, 3aWMTHbIN MHTEpBan 3,2 MKC

O h~=OOO|O O

Tabnuua 4
PesynbTaThl MOAENNPOBaHUS NoKasaTesns NakeTHON OWNOKN B NpoLeHTax (LumMpmnHa KaHana
80 Mrl'u, koguposaHue LDPC)

Homep OTHoLueHne curHan-wym, b
MCS 0 | 5 | 10 | 15 | 20 | 25 | 30 | 3 | 40 | 45 | 50
MIMO 2x2, 2 npoCTPaHCTBEHHbIX NOTOKA, 3alUTHbLIN UHTepBan 0,8 MKC

W WOo|oo|0o|00o|0o|o|o
[ellellellollollo]llollollo]llo}le]lle]

—
ololo|o|o|o

O|=O00OO0O0|O
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MIMO 2x2, 2 NpOCTPaHCTBEHHbIX NOTOKA, 3aWMUTHLIV NHTepBan 3,2 MKC

o|o

N = OoO0o0oo

N= OO0 o0|o

Woo|0oo|o|o

- = 00000000 Oo

- O0O|00O|0O|0O|O|O|O|O|O

~

MIMO 8x8, 8 npoCTPaHCTBEHHbIX MOTOKOB, 3aLUTHbIN UHTEpPBan 3,2 M

-

C

A=2O|OOOC|O|O

Tabnuua 5
PesynbTaTbl MOGENNMPOBaHNA NOKa3aTens NakeTHOM OWNOKN B NPOLEHTax (LWMpuHa KaHana
160 MI'y, kognposaHue LDPC)

Homep OTHoleHne curHan-wym, ab
MCS 0 | 5 | 10 | 15 | 20 | 25 | 30 | 3 | 40 | 45 | 50
MIMO 2x2, 2 npOCTPaHCTBEHHbIX NOTOKA, 3aWMTHbIV nHTepsan 0,8 Mkc

oo

0
0
0
0

OiEdellelle]le]

OO0 |O0|0O|0|o

(ellellelleollelo]llolle]

OO0 |0O|0O|0|0O|0|O|0O|O
O|0O0O|0O|0O|0O|0O|0O|0|O|O|O
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MIMOQO 8x8, 8 npoCTPaHCTBEHHbIX MOTOKOB, 3aWwMTHbIN MHTepBan 0,8 MKC

N|OO|0O0O|0O|0O0O|0|O|O0|O
O|0O0O|00O|0O|0O0O|0|O|O|O

~

MO 8x8, 8 npoCcTpPaHCTBEHHbIX MOTOKOB, 3aWMTHbIN MHTEpBan 3,2 MKC

N O OoO|lo|oo

(ellellellele]le]le)

[MpumMepbl MOAYYEHHbIX 3aBUCUMOCTEN (& Tak)Xe 3aBWCMMOCTEN, MOJIyYEHHbIX Npu
Apyrux napameTtpax) B Tabnuuax 1-5, npepncrtaBneHbl Ha pucyHkax 3-7 (UX nereHpa
npeacTaBneHa Ha PUCYHKe 2).
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MCS 0
MCS 1
MCS 2
MCS 3
MCS 4
MCS &
MCS 6
MCS 7
MCS 8
MCS 9
MCS 10
MCS 11

PucyHok 2. JlereHga 3aBMCUMOCTEN nokasaTtessi MakeTHOM OLWMOKM NPy passinyHbIX napamMeTpax

BW = 20 My, BCC, GI = 0,8 mke, MIMO 2%2, 2SS

PER, %
2

20 30 40 50
SNR, nb

BW = 20 Ml'u, BCC, Gl = 0,8 mkc, MIMO 4x4, 4 SS

100
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nepegayu

BW = 20 My, BCC, GI = 1,6 mke, MIMO 2%2, 2SS

SNR, nb

BW = 20 Ml'u, BCC, Gl = 1,6 mkc, MIMO 4x4, 4 SS

0

10 20 30 40

SNR, 56

50

PER, %

PER, %

°
38
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BW = 20 My, BCC, GI = 3,2 mke, MIMO 2%2, 2SS

\
\

o 10 20 30 40 50
SNR, nb

BW = 20 Ml'u, BCC, Gl = 3,2 mkc, MIMO 4x4, 4 SS

10 20 30 40

SNR, 56

0

PucyHok 3. PesynbTathl pacyeta KoadduumeHTa nakeTHOM OLNGKIN
ans kaHana wupuHon 20 MMy n koguposaHus BCC
(Npn pasnuyHbIX NapamMeTpax nepega4n)
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BW = 20 MI'y, LDPC, GI = 0,8 mxc, MIMO 2x2, 2 SS

0 10 20 30 40 50
SNR, ab

BW =20 MIry, LDPC, GI = 0,8 mkc, MIMO 4x4, 4 SS

0 10 20 30 40 50
SNR, ab

BW = 20 MI'y, LDPC, GI = 0,8 mxc, MIMO 8x8, 8 SS

AN

SNR, nb

0

PER, %

PER, %

PER, %

100
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40

20

0

100

BW = 20 MI'y, LDPC, GI = 1,6 mxc, MIMO 2x2, 2 SS

0 10 20 30 40 50
SNR, 16

BW = 20 Mr'y, LDPC, GI = 1,6 Mkc, MIMO 4x4, 4 SS

0 10 20 30 40 50
SNR, aB

BW = 20 Mr'y, LDPC, GI = 1,6 mxc, MIMO 8x8, 8 SS

0 10 20 30 40 50

SNR, nb
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PER, %
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0

100

BW = 20 MI'y, LDPC, GI = 3,2 mxc, MIMO 2x2, 2 SS
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SNR, nb
BW =20 My, LDPC, Gl = 3,2 mkc, MIMO 4x4, 4 SS

0 10 20 30 40 50
SNR, aB

BW = 20 Mr'y, LDPC, GI = 3,2 mxc, MIMO 8x8, 8 SS

0 10 20 30 40 50

SNR, nb

PucyHok 4. PesynbTathbl pacyeTa Ko dpuumeHTa nakeTHOM OLn6Km
ons kaHana wupuHon 20 MINy n kognposarus LDPC
(Npwn pas3nuyHbIX NapamMeTpax nepega4n)

BW = 40 Mr'y, LDPC, Gl = 0,8 mkc, MIMO 2x2, 2 S§

0 10 20 30 40 50
SNR, AB

BW = 40 MI'y, LDPC, GI = 0,8 mkc, MIMO 4x4, 4 SS

0 10 20 30 40 50
SNR, A6

BW = 40 MI'y, LDPC, GI = 0,8 mc, MIMO 8x8, 8 SS

10 20 30 40 Ll

SNR, ob

0 0
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PER, %

PER, %

100

0

BW = 40 Mr'y, LDPC, Gl = 1,6 mkc, MIMO 2x2, 2 SS

0 10 20 30 40 50
SNR, 46

BW = 40 MI'y, LDPC, GI = 1,6 mkc, MIMO 4x4, 4 SS

0 10 20 30 40 50
SNR, a6

BW = 40 MI'y, LDPC, G = 1,6 mkc, MIMO 8x8, 8 SS
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BW = 40 MI'y, LDPC, GI = 3,2 mxc, MIMO 8x8, 8 SS

A

SNR, a6

0 0

PucyHok 5. PesynbTathl pacyeta KoaddpuumeHTa nakeTHOM OwnbKm
Ansa kaHana wupuHon 40 MINy n kogmposaxus LDPC
(Npn pasnuyHbIX NapamMeTpax nepega4n)
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100 BW = 80 MIy, LDPC, GI = 0,8 mkc, MIMO 2x2, 2 SS 100 BW = 80 MI'y, LDPC, GI = 1,6 mkc, MIMO 2x2, 2 SS 100 BW = 80 MIuy, LDPC, GI = 3,2 mkc, MIMO 2x2, 2 SS
80 80 80
= 60 = 60 = 60
o o o
& 40 & 40 g 40
20 20 20
0 0 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
SNR, ab SNR, ab SNR, ab
10 BW = 80 MI'y, LDPC, GI = 0,8 mkc, MIMO 4x4, 4 SS 10 BW = 80 MI'y, LDPC, GI = 1,6 mkc, MIMO 4x4, 4 SS 100 BW = 80 MIy, LDPC, Gl = 3,2 mkc, MIMO 4x4, 4 SS
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100 BW = 80 My, LDPC, GI = 0,8 mxc, MIMO 8x8, 8 SS 100 BW = 80 My, LDPC, GI = 1,6 mxc, MIMO 8x8, 8 SS 100 BW = 80 My, LDPC, GI = 3,2 mxc, MIMO 88, 8 SS
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2 60 2 60 2 60
o o o
& 40 & 40 g 40
20 20 20
0 - 0 - 0 -
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
SNR, ab SNR, a6 SNR, a6
PucyHok 6. PesynbTarthbl pacyeta KoadpuumeHTa nakeTHOM OwnbKm
ansa kaHana wupuHon 80 MIMy n kogmposaHns LDPC
(Npn pas3nuyHbIX NapamMeTpax nepega4n)
man =160 MI'u, LDPC, Gl = 0,8 mkc, MIMO 2x2, 2 SS man =160 Ml'u, LDPC, Gl = 1,6 mkc, MIMO 2x2, 2 SS man =160 Mr'u, LDPC, Gl = 3,2 mkc, MIMO 2x2, 2 SS
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moBW =160 My, LDPC, Gl = 0,8 mkc, MIMO 4x4, 4 S§ moBW =160 My, LDPC, Gl = 1,6 mkc, MIMO 4x4, 4 S§ moBW =160 My, LDPC, Gl = 3,2 mkc, MIMO 4x4, 4 S§
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mDBW =160 My, LDPC, GI = 0,8 mkc, MIMO 8x8, 8 SS mDBW =160 Mr'uy, LDPC, GI = 1,6 mkc, MIMO 8x8, 8 SS mDBW =160 MI'uy, LDPC, GI = 3,2 mkc, MIMO 8x8, 8 SS
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o o o
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PucyHok 7. Pe3ynbtaTthbl pacyeta KoadhuumeHTa nakeTHON oLnGKn
9
anga kaHana wupuHon 160 MMy n koguposaHua LDPC
(Npn pasnuyHbIX NapamMeTpax nepega4n)
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Takum 06pa3omM, Ha OCHOBaHUM MONYYEHHbIX PE3YNbTaToOB MOLENVMPOBAHUA MOXHO
chenartb BbIBO, 4TO ycTponcTBa ctaHgapTa Wi-Fi 6 B cnyyae ncnonb3oBaHns caMmom NpoCcTon
MOAYNAUMOHHO-Koampyowen cxembl (MCS 0) MOXET KOPPEKTHO nepepasaTb AaHHble Mpwn
OCLU B 15 pb (B otgenbHbix cnyydasx ¢ 10 n 15 pgb). [Ons vcnonb3oBaHWSA KaxkOown
nocnepywowen MCS Tpebyetca ynydwenHne OCLU B cpegHem Ha 5 gb. Kpome ToOro,
TEOpEeTUYECKN BO3MOXXHbIE BbICOKME CKOPOCTU Nepefadn gaHHbix B ctaHgapTe Wi-Fi 6 MoxxHO
nonyYnTb Npu 06ecneveHnn Ka4eCTBEHHOIo paanokaHana ¢ BbICOKMM OTHOLUEHWEM CUrHa-
WyM (B NpUBEOEHHbIX pe3ynbTaTax BUOHO, YTO JaXKe OTHOLWeHue curHan-wym B 50 gb ons
BbICLLMX NOPSLAKOB MOAYNSALMOHHO-KOONPYIOLLMX CXEM SABASETCA HEAOCTATOUHbIM).

PaboTta BbiNONHEHa B pamMKax MNPUKAagHbIX HayyHbiX wuccnegosaHun Cl16INYT,
perncTpaumoHHbin Homep 122020100465-3 ot 01.02.2022 B ETMICY HNOKTP.
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