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Doronkin R.V. Paronomasia definitions Background
concentration of pollutants

MapoHomasus geprHnumn oHoBast KOHLEHTPaUMS 3arpsa3HAOLLNX BELLECTB

Doronkin R.V.
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research instructor

LHopoHbKKH P.B.

counckatesb Y4eHOW CTENEHU K.H0.H.;
npenogaeaTenb-nccnenosatesb

Annomayus. B wacmoawen pabome Oeiaemcsa nonwvimka npoBecmu  10puOUHecKyi0 0eMapKayuio Mexoy
NOHAMUAMU (POHOBAA KOHYeHmpayus U Ycio6Haa oHobas koHyeHmpayus 3aepasHaouux Bewjecmb 6 6ode BodHozo
00BeKma UCNOAb3YA CUCTIEMHBLI N00X00 NYeM AHAAU3A KOHYenyuil onpedeieHus (poHOBbIX KOHYeHmMpayutl, umeuuxca 6
apcenaie 3K0A0eUteckoil Hayku U popMasbHO-10pUOUteckoeo moAkoBanus npabobuix HOpM, co0epKAuUXCA 6 HOPMAMUBHBIX
npabobolx axmax peeyAupyrouux K0402u4eckyio cgpepy npaboBuix omHouleHull.

KaroueBuvie caoBa: npupoonas gponobas koHyenmpayus, anmponoeennas oHobas KoHyenmpayus, yciobuasn
honobas xonyenmpayus; Bped oxpyxatowjeil cpede; yulepd 600HbIM 00veKmam; npedesbHO 00NYCHUMbE KOHUEeHMpayull
(I1IK); Hopmamubu: donycmumoeo copoca (HIIC); Hopmamubs: donycmumoeo Bosdeticmbus (HIB).

Abstract. In this paper, an attempt is made to draw a legal demarcation between the concepts of background
concentration and conditional background concentration of pollutants in the water of a water body using a systematic
approach by analyzing the concepts of determining background concentrations available in the arsenal of environmental
science and the formal legal interpretation of legal norms contained in requlatory legal acts requlating the environmental
sphere of legal relations.

Keywords: natural background concentration; anthropogenic background concentration; conditional background
concentration; environmental damage; damage to water bodies; maximum permissible concentrations (MPC); permissible
discharge standards (PDS); permissible exposure standards (PES).
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PeueH3eHT: MoHryw Anna JlocnaHoBHa — KaHOuOaT PUANYECKNX HayK, goueHT. PrE0Y BO
«TYBUHCKUWN roCy0apCTBEHHbIN YHUBEPCUTET»

BeepeHue. Introduction.

B ycnoBusx rnobanbHbIX KAMMaTU4eCKUX U3MEHEHUN BO3HMKAET BOMPOC O TOM, Kak
npaBo CMNpPaBAsETCSA C 3afayen perynmpoBaHnsa 6anaHca 3KOHOMUYECKMX U SKONOrMYECKNX
nHTepecoB B obuwectBe. [lpu oueHKe BANAHUA 3KOHOMWUYECKOW [OeATEeNbHOCTU Ha
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OKPY>KaroLLYyIO NPUPOOHYI0 cpeay Heo6XoaNMO NPON3BECTN CPaBHUTENbHbIM aHaNM3 C Taknm
nokasarenem, KOTOpbI oOTpaxan Obl YCNoBMS COCTOSIHUS OKpYy>Karlowlen cpeabl Ao
BMeLLAaTeNbCTBa B HEE HAHOCALLEN YPOH OEeATENbHOCTU, KOTOPbLIA MO CTaTb UHOUKATOPOM
HapyLLUEHNS1 YCTAHOBMIEHHbIX 3KOJIOMMYECKMX, YrONOBHbIX, aAMUHUCTPATUBHBIX HOPM. Taknm
nokasarenem sBnsieTcs (PoOHOBas KOHLEHTpauus 3arpsasHSOWLMX BELWECTB B OKPY>XKatoLen
cpepe. OgHako CyLLeCcTBylOLWEee HOpPMaTUBHO-MPABOBOE pPerynmpoBaHne OCHOBbLIBAETCHA Ha
MHO>XECTBE MpasBOBbIX MPUHLMIMOB, MPE3yMNuui U BCE 3TO Ha POHE BCEX BUAOB KOHKYPEHLUUN
HOPM npaBa (TemMrnopasnbHON, NPOCTPAHCTBEHHON U MepapXmnyveckoin), NpaBoBOro Kasyca u
IOPUONYECKON KOMMU3UN, YTO (POPMUPYET TaBTOJSIOMMIO MOHATUSA, HeraTuBHbIA MNPaBOBON
obblyai, CUMHKPETU3M W  JIaTEeHTHO  pPasBuMBAKOLWNACA  MPaBOBOW  HUMMAU3M Yy
npupogonons3oBartenien n npasonpumeHnTenen. PaspabaTbiBaeMble 3KONOrMyeckue
OOKTPVHbI cneumanucTammn akonoramm cnabo nay4aroTcs cneuvanucTamn npasosegamu, ns-
3a 4ero HapywaeTcs eAuHbI TEPMUHONOMMYECKUA annapaTr U Kak cnegcresue ctpapaer
topranYeckas TEXHNKA U3NOXKEHNSI HOPMATUBHbIX MPaBOBbIX aKTOB.

Ha cerogHsawWHMA aeHb camas CrioXKHas U HeogHO3HaYHasa cuTyauns cknagbiBaeTcs B
OTHOWIEHWW  MPaBOMpPUMEHEHNST NPW  OUEHKe Bpeda, HaHOCUMOro  HapylleHUeMm
3aKoHOoOaTenbCTBa BOAHbIM O6bekTaM. ApbutparkHasi cygebHas cuctema, CTakuBasiCb C
TPYOHOCTSIMU CUCTEMHOMO TOJIKOBaHUS HOPM MpaBa B MOJOBUHE CcyAebHbiX npoLeccos'’
NPUXOANT K BblIBOgAM OTCYTCTBUS HAHECEHUSA Bpena BOOHbIM O6beKTaM Aaxke Npu Hannuyum
HOPMaTMBHO OBOOCHOBAHHOW MO3NLMA  MPUPOLOOXPAHHOrO OpraHa, MOATBEP>XOEHHOWN
nabopaTopHbIMU nccnegosaHnamu. He rosops 06 yCTaHOBEHWM BUHbI B PamMKax yrosiloBHOMO
CyOONpOu3BOACTBA, TaK KaK HeOoKa3aHHOCTb  HapyweHus  NpupOoLOOXPaHHOro
3aKoHOOATENbCTBA UCKMKOYaET B NMPUHUMNE BO3MOXHOCTb BO3OY>XAEHNS Oena, a 3HA4YUT U
OTCYTCTBME BUWHbI, YTO (PaKTU4ECKM CO3[AET NPEeLeneHT «MepTBbIX HOpM» cobnogeHne
KOTOPbIX, MO CBOEMY CMbICSY, OO/MKHO COXPaHATb NpUpoay.

B HacTosdwen pabote Mbl Bbl XOTENM PACCMOTPETb Yepe3d OOBLEKT MUCCNeaoBaHus:
npaBoBble  OTHOWeEHWs B obnactm NpUPOAOOXPAHHOrO U NPUPOJOPECYPCHOro
3aKOHOOATENbCTBA; MU3Y4YUTb €ero npeaMmeT: KaTteroputo  «(OHOBas  KOHLUEHTpauums
3arpsaAsHAILEro BeLLeCcTBa» Npu pacyeTe yulepba B pesyfbTaTte NPUYNHEHNS Bpeaa BOAHOMY
06BbEKTY B CBA3U C HAPYLUEHNEM 3KONOMMYECKOro 3aKkoHo4aTeNbCTBa.

Llenbto paboTbl SBNSETCA pPacKpbiTUE OCHOBHOMO CMbICna peduHuumm «oHOoBas
KOHLUEHTpauns 3arpssHaWero BewecTsa» NOCpeacTBOM MHCTPYMEHTOB 0O6LWen Teopun
npasa. [5151 3TOro Mbl JOJKHbI PACCMOTPETbL: AOKTPUHANBHOE TOSIKOBaHME paccMmaTprBaemMon
Kateropym C NO3UUMA  3KOJSIOTMYECKON W IOPUAMYECKON HayK; Mepapxumio  HOPM,

" Hanpumep, cynebHble nena: A40-154259/2020, A40-148981/2020, A40-311675/2019 unn A40-186576/2020.
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CYLLECTBYIOLLME MNPaBOBbIE 9KOSIOMMYECKNE MNPUHUMUMNBI N NPE3YMMNUUMN  OTHOCUTENBHO
npegMeTa UccnenoBaHns; BbISBUTb HOPUOUYECKNE KONIN3UN N AaTb PEeKOMeHZauum no mx
NpeononeHnto.

Onsa [QOCTUMXKEHUS MOCTaBMEHHOM LENM BO3MOXHO MPUMEHUTb OBLLENOrMYECKIN
MEeTOO0SIOMMHYECKNIA HayYHbIM annapart (aHanus, CUHTE3, AeAyKUMS, NHOYKUNA U T.4.), KOTOPbIN
NO3BOMUT WUCK/IOYUTb HAPYLUIEHMST NPUHUMNOB (hOpManbHOM NOMMKM Npu UccnenoBaHum
npegMeTa 1 o6bekTa HacTosLen paboTel U NP Knaccudgrkauum HOpM npaea; Takxe byaet
NPUMEHEH (OUNOCOMCKNA METOA ANANEKTUKU, C MOMOLLBID KOTOPOro MOXXHO BblOENUTb
CBOVCTBa pacCcMaTprBaEMON KaTeropun 4Yepes OBe HayYHbIX Napaanrmbl: 3KOIOMMYECKYHO U
topnanyeckyto. M3 4acTHO Hay4HbIX HOPUANYECKMX METOAOB HEeob6XoouMO MNPUMEHUTb
CPaBHUTENBHO NPaBOBOM, A4S OLEHKN POCCUNCKMX N MEXOYHAPOAHbIX HOPM, U CUCTEMHbIN
nogxop, Ans KOMMAEKCHOro n3yyeHnsi (GOHOBOW KOHLEHTpauun ¢ No3uuumn otpacnen npasa,
9KOJIOMMYECKON N 9IKOHOMNYECKOWN HayK.

Results.
1.

B poccuinckom n HeMeLKOn 3KONOrM4eCcKom HayKe CyLLeCTBYET N0 MEHbLUEN Mepe ABa
nogxoda, YTo cymtatb (QOHOBOW KOHLEHTPAUMEN 3arpsA3HSOWMX BELLECTB (3/IEMEHTOB) B
npvpopHoi cpepe. CornacHo nogxony CHakuHa B.B.2, 3TO «KOHLIEHTpaLMSA 3arpsA3HSAIOLLEro
aTtmocdepy nnm BoaHble 0ObEKTbI BELECTBA, CO34aBaemMas BCEMN UCTOYHMKaMKU Bblibpoca
(cbpoca) BewlecTBa, UCKKO4Yas paccMaTpuBaembie», TO €CTb 3TO W aHTPOMOreHHblE W
NPUPOLAHbIE UCTOYHUKN OCYLLECTBASAOLWMNE HErATUBHOE BO3OENCTBNE HE CHUTAS KOHKPETHOIO
BUOa AeATeNnbHOCTM (0ObEKTA, OKa3bIBAKOLLErO HEraTMBHOE BO3AENCTBME HA OKPY>KatoLLYyHO
cpeny (onanee — HBOC)) no OTHOWEHNIO K KOTOPOMY YCTaHaB/IMBAETCA OKpYXKaroLlas ero
KOHUEHTpauna 3arpsasHsaowWero sewectsa. HekoTopble HeEMeELKME nccneoBaTenn Takxke
BKJIO4AIOT B AaHHbI TEPMUH BCE UCTOYHUKN 3arpsisHeHmns. 3

[aHHbI NOOXO4 LUMPOKO pPacnpoCTPaHEH B POCCUNCKOM y4YebHOW nuTepatype u
OTBEYaAET NUWb LEAsSM MO YCTAHOBMEHUIO HOPM BO3AENCTBMS Ha OKpPY>KatoLlytd cpegy u
BO3MOXXHOCTWN BHECEHUS MAaThbl 3a NPUPOAOMNOSIb30BaHNE COPA3MEPHO Y>Ke CYLLECTBYOLLEN
aHTPOMOrEHHOWN N NPUPOAHON Harpy3Ku. ITa e NO3NLNA KOCBEHHO OTPaXKaeTCs U B NUCbME
PocrugpomeT?. Mo cyTn, 30ecb MOXXHO COpMynMpoBaTb MPUHLUMN «Mjata 3aBUCUT OT

2 CHakuH B.B. Okonorusi n oxpana npupopgbl: CnoBapb-cnpaBoyHuK / Banepuin CHakuH; nog, pep. akagemuka AJl. SHwuHa. -
M.: Academia, 2000. - 384 c.: un.; 22 cm.; ISBN 5-87444-083-6.

3 DIN ISO 4225:1996-08 Luftbeschaffenheit; Allgemeine Gesichtspunkte; Begriffe (ISO 4225:1994) (Air quality; General aspects;
Vocabulary (ISO 4225:1994)). Beuth Verlag, Berlin. S. 4. Franz Joseph Dreyhaupt (Hrsg.): VDI-Lexikon Umwelttechnik. VDI-Verlag
Diisseldorf 1994, ISBN 3-18-400891-6, S. 614.

4 Mucbmo Pocrugpometa ot 16.08.2018 Ne 20-44/282 «O HanpasneHnum BpeMeHHbIX pekomeHpaumin "®oHOBbIE KOHLEHTpauum
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CTEeneHN CyLEeCTBYHIOLLEro 3arpsa3HeHns». JaHHbIn NPUHLMN OTBEYAET CnpaBea/IMBON OLEHKE
BHOCUMOro  nNPUPOAONONb3oBaTesieM  3arpPsi3HEHUss  NPW  UCYUCAEHUM  nnatbl  3a
NPVYPOOONONb30BaHNe, TaK Kak MMelLWmnecs HOpMaTUBHbIE MpaBOBble akTbl A1 OAHHOW
cdepbl MPaBOOTHOLLEHUN CBA3bIBAIOT €€ pasMep C YyXXe WUMEKLWENCHA KOHUeHTpauunen
3arpaAsHAILWNX BeELeCcTB B Boge BOAHOro obbekTa Ha pacctosHun He 6onee 500 meTpos
Bbiwe nctovyHnka HBOC npu 3TOM 30eCb HE YUYNTbIBAETCA HU MHOMOKUTIOMETPOBLIN BOOOTOK
PEK, HMN KOINYECTBO MNOXOXNX UCTo4HMKOB HBOC, cCnoco6HbLIX MHOFOKPAaTHO yBENYMBATDL Ha
OTAENbHOM Y4YacTKe pPeK KOHLEHTpauUUio 3arpAasHaoWmMX BewecTs. B ¢BA3u ¢ 4eM, AaHHbIN
NOOXOA HE MOXXET OTBeYaTb 3ajaye OXpaHbl KOMMOHEHTA OKpY>XaloLlen npupoaHon cpepbl,
Tak KakK He Y4YuTblBAeTCS MPUHUMMN «HAyYHO OBOCHOBAHHOIMO COYETAHUS SKOSIOMNYECKUX,
9KOHOMUYECKMX M COouManbHbIX MHTEPECOB 4YenoBeka, ObLiecTBa U rocygapcrea B LENsX
obecneyeHnsa yCTon4MBOro pa3suTimsa 1 6naronpusaTHON OKPY >KatoLLen cpeabl» N «NPUOPUTET
COXpPaHeHUs1 eCTECTBEHHBIX 3KONOMMYECKUX CUCTEM, NPUPOOHbLIX NaHOWadTOB U NPUPOOHbLIX
KOMIMIEKCOB».

BTopon nogxop K onpefeneHnio OHOBOW KOHLEHTPaUNN, UCXOANT U3 MOHUMaHUS, YTO
«(POH ornpegenseTcs Kak KOHUEHTpauus 3arpsasHAloLero BeLwlecTBa Ha Tepputopun,
PacnosioXXeHHON BHe cdepbl SIOKaSbHOr0 aHTPOMNOreHHOro BO3OEeNCTBUA TeppuTOpuUn, He
noaBepraroLLXca TEXHOreHHOMY BO3OENCTBUIO UAN UCMbITLIBAOWNX €ro B MUHUMaSIbHOMN
cteneHu. lNpu 3TOM ycCTaHaBAMBaETCSA CTeEMNeHb NPUPOAHOrO BapbMPOBAHUA COOEP>XaHWin
3NIeMeHTOB.»°. [Opyrumn cnosamiu, Takoi (OH MOXXHO HasBaTb ecTecTBeHHbIM. William
L.Budde®, J.A. Plant, D.G. Kinniburgh, P.L. Smedley, F.M. Fordyce, B.A. Klinck’ Takxe
CHUTAIOT BaXXHbIM 1 HEOOXOAUMbBIM OnpefenieHne «eCTECTBEHHbIX (POHOBbLIX KOHLEHTPAaLMN»
XUMUNYECKNX BELLECTB B OKpPY>XXatoLlen cpene. OTO NO3BOASET NPON3BOANTb CPaBHUTESIBbHYO
OLEHKY XapakTepa W YPOBHSA 3arps3HEHUs OKpyXXawolwen cpegbl aHTPOroreHHbIMU
XUMUYECKMUN BeLLeCcTBaMu, XapakTep W CTeneHb KOHLEHTpauuu B OKpyXKawolen cpepe
AaHTPOMNOreHHbIX XUMUYECKNX BELLECTB, TEHAEHLUNN K KOHLEHTPpauun 3TUX BELWECTB, NepeHoC
n cygpba XUMMYECKUX BELLEeCTB, a TakXe Mpu4YMHbl WU3MEHEHU BO BPEMEHN U
NPOCTPaHCTBEHHOM M3MepeHnn. CTOUT OTMETUTb, YTO

W aTOT nopxon Hanbonee BEPHbBIN, TaK Kak OLEHKY M3MEHEHMSI OKpY>XXaroLLlen cpegbl
Heo6Xo4MMO MPOBOAUTL OTTANKMBAasACb OT 0Ga3UCHLIX 3HAYEHWn TOro OOBLEKTA, KOTOpPLI

BpeOHbIX (3arpsi3HAIOLMX) BELLeCTB AN FOPOACKUX W CENbCKMX MOCENEHWiA, FAe OTCYTCTBYIOT perynsipHble HabnopgeHns 3a
3arpsisHeHneM aTtmocepHoro Bo3agyxa" Ha nepuog ¢ 2019 - 2023 rr.».

5 Pesnd B.A., Caet O.E.,, CmupHoBa P.C., CopoknHa E.M. Metoguyeckne pekoMeHOauun Mo reoXMMUYECKOW OLEeHKe
3arps3HEHNS TEPPUTOPUI FOPOAOB XUMUYECKUMYN 3nemMeHTaMu / IH-T MUHepanorun, reoxXuMui U KpUCTanoXMMin pes. 371eMEHTOB;
[CocT. B. A. PeBu4 n gp.]. - M.: UMIP3, 1982. - 111 c. : nn., 1 n. Tabn.; 20 cm.

6 William L.Budde. Encyclopedia of Physical Science and Technology (Third Edition). 2002, Pages 547-563,
ISBN 9780122274107, https://doi.org/10.1016/B0-12-227410-5/00227-1.

7 J.A. Plant, D.G. Kinniburgh, P.L. Smedley, F.M. Fordyce, B.A. Klinck Treatise on Geochemistry. Pergamon, 2003, Pages 17-66,
ISBN 9780080437514, https://doi.org/10.1016/B0-08-043751-6/09047-2.
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nognagaeT nog HabnogeHne, a He CMelMBaTb BCe BuAbl BO3OEWCTBUN HA OKPY>KaroLLyHO
cpepny v NbITaTbCs MPOU3BECTU PACHET HEraTMBHOIO BO3AENCTBUS, MPU TOM, YTO B pe3ynbTarte
Taknx MOACYETOB TEPSIETCA MOSIHOCTbIO OCHOBHAasi LeNb - COXpaHeHue 6naronpusiTHoOMn
OKpPY>KaloLLEN cpenpl, Tak Kak B NpoLecce aHTPOMNOreHHOoro BO3A4enCTBmA nokasarenn goHa
6e3ycnoBHO OyayT TMOCTOSHHO pacTh, COOTBETCTBEHHO 6naronpusaTHOE COCTOSHUE
oKpy>XXarwowien cpegpl 6yoer MNOCTOAHHO nafaTtb, OAHAKO MNPUMEHSA MNepPBbI  NOOXon,
CTaTUCTUYECKME MOKasaTe COCTOSHUSA OKpyXKawowlein cpefdbl 6yoyT Bcerga «B HOpME»,
NCKaxKasa AeiCTBUTESIbHOE SKOSIOrMYECKOE COCTOSIHUE.

2.

CoBpEeMEHHOE KOHCTUTYLMOHHO NPaBOBOE PEryNPOBaHNS B MUPE BbIAENSET OXpaHy
OKpYyXaloLlein cpedbl B pasfen couuanbHbix npaB 4enosekad, Hanpumep, KoHcTuTyuust
AdranucTaHa ot 2004 ropa®, B npeambyne BblgenseT oaHol U3 Leneli JOCTUXEHNE 300P0BO
cpeabl 06UTaHMA ons BCeX XXUTeNemn, Takxke kak n KoHctutyuum benbrum ot 1831 roga (B peg.
2014 ropa)'?, BbigensieT ¢ ctaTbe 23 NpaBo Ha OXpaHy 300POBOI OKpYXKatoLLel cpenbl (the
right to the protection of a healthy environment). KoHctutyunsa Nepmanum ot 1949 ropa (B pega.
2014 ropa)'' ctaBuT B 3a4a4y Bcex BeTBel BNacTy rocygapcTsa 3alyilaTtbh eCTeCTBEHHbIEe
OCHOBbI XXWU3HW U XXMBOTHbIX, A4J1 9TOro B CTaTbe 72 npenycMaTtpuBaeTCcs geLeHTpanm3auus
NOSIHOMOYUI MO 3aKOHOAATESIbHOMY perynvmpoBaHuto, B ciydae ecan  Pepepauus
BOCMNOMb30BasiaCb CBOMMIN MOSIHOMOYMNSMU MO N3LAHUIKO 3aKOHOB, TO 3eMNIst MOXKET MPUHATL
3aKOHbl, MNPOTMBOpEYaLUME HACTOSALWEMY 3aKoHOAATeSIbCTBY, B YACTHOCTU OTHOLUEHWUW:
OXpaHbl NPUPOAbl W ynpaBneHnsa naHawadToM (3a WUCKIKYEHMEM OOLWMX MNPUHLMMNOB,
PErynMpyroLLmMx OXpaHy npupodpl, 3akoHa 06 OxpaHe BUOOB PACTEHUN N XXMBOTHbLIX WU
3aKOHa O 3auTe MOPCKOW XKN3HKM) N yNpasBieHns BOOHbIMU pecypcaMn (3a MUCKIKYEHNEM
HOPMaTUBHbIX aKTOB, CBA3aHHbIX C MaTepuanamu nnn obbektamu). KoHcTutyums Jintebl oT
1992 ropga (B pepakummn 2019 ropa)'?, B crtatbe 53 pasgenseT 06s3aHHOCTb MO 3awuTe
OKpY>KaroLLen cpeabl OT BpeOHbIX BOSAENCTBUN MEXAY rOCYyAapPCTBOM M KaXXObIM YEIOBEKOM,
npu 3TOM B cTatbe 54 rocygapCTBO BCe Taku 3ab0TUTCS 06 OXpaHe OKpyXXawoLlen cpefbl,
OTAENbHbIX MPUPOAHBIX O6BEKTOB NOCPEACTBOM Han30pa 3a YCTOMYMBbLIM UCMOJIb30BaAHNEM
NPUPOAHbLIX PECYPCOB, WX BOCCTAHOBAIEHMEM U MPUYMHOXEHMEM. AHaNorn4Hble No3vuun

8 URL: https://constituteproject.org (nata obpaweHus: 10.12.2021).

9 KoHctutyums AdraHuctada ot 2004 roga // https://constituteproject.org/constitutions?lang=en&key=env&status=in_force
(naTa obpalleHns: 10.12.2021).

10 KoHcTutyuumn Benbrum ot 1831 roga (B pen. 2014 roga) https://constituteproject.org/constitution/Belgium_2014#s80 (mata
obpatleHus: 10.12.2021).

" KoHctutyums epmaHn oT 1949 ropa (B peq. 2014 ropa)
https://constituteproject.org/constitution/German_Federal_Republic_2014#s508 (gata o6patieHus: 10.12.2021).

12 KoHcTuTyuust Nutebl ot 1992 ropa (B pepakumm 2019 roga) // https://constituteproject.org/constitution/Lithuania_2019#s209
(nata obpalyenns: 10.12.2021).
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MOXHO HanTu B 3akoHe o [lpaButenbctee Yanbca oT 2006 roga Benukobpurtanusa', B
npuno>xeHun 5 yactn 1 nona 6 sonpoc 6.4.

Mpn 9TOM yuUTbIBas $A3bIKOBble JaKyHbl HEOOXOOUMO Y4UTbIBaTb PasfiMyHble
nekcmyeckne opmbl s3blka, Hanpumep, (QOHOBast KOHUEHTpauns B aHrIMNCKOM A3blKe
UMeHyeTcs Kak «background concentration»'®, B Hemeukom «hintergrundkonzentration»1®,
Tak>Xe MOXXHO BCTPETUTb ero cuHoHuMsbl «die Begriffe Referenzwert», «Hintergrundwert» nnn
«Hintergrundbelastung». B nutoBckom «foniné koncentracija»'®.

KoHcTutyums Poccum ot 1993 roga (B pepakummn 2020 roga)’’, onpegenuna Ha psgy ¢
LEHHOCTbIO 3EMNIN N NMPUPOAHBIX PECYPCOB KAk OCHOBbI XXU3HU U AEATENbHOCTU HapOOoB
(ctatbs 9), NnpaBamn Ha GNAronNPUATHYIO OKpPYXKawLlyto cpepy (ctatbs 42), Ha BnageHue
npMpogHbIMN pecypcamin (Ctatbst 36), orpaHmymBasi UX 3aBUCUMOCTbLIO OT 0B6A3aHHOCTU HEe
HaHeceHVs yLepba OKpy>KaroLen cpeae 1 npasam 1 3aKOHHbIM MHTepecaMm MHbIX UL, (CTaTbs
36) 1 coxpaHsaTb MPUPOoAy M OKpPYyXKawLlyro cpeny, 6epeXXHO OTHOCUTLCA K MPUPOLHLIM
boratctBam (ctatbs 58) 60nee KOHKPETM3MPOBaNa PUANYECKYD NEepapXmnio UCTOYHUKOB
9KOSIOrM4eCcKoro npasa: npasa W cBOOOAbI YenoBeka W rpaxgaHnHa SBNSKOTCS
HEeNOCPEeACTBEHHO OENCTBYOLMMMK, a TakXe OHW ONpPefenstoT CMbICH, copepXXaHue u
NPVMEHEHNE 3aKOHOB, [OEATENIbHOCTb 3aKOHOOATENbHON W UCMONHUTENBHOW BRacTw,
MECTHOIro camoynpaBsfieHnsi 1 obecne4vmBaroTcs npasocyameM (ctatbs 18); Npyn 3TOM 3aKOHbI
N VHble HOPMaTMBHbIE MpPaBOBble aKTbl CybbekToB Poccuiickon ®depepaumm He MOryT
NPOTUBOPEYNTb (hefepasibHbIM 3aKOHaM, MPUHATLIM B COOTBETCTBUM C 4acTsaMU MepBOin n
BTOPOW CTaTbl 76, a B Criy4ae NpoTUBOpeYns Mexxay deaepasbHbIM 3aKOHOM U HbIM akTOM,
n3gaHHbIM B Poccuiickon degepaummn, AeicTBYeT hefepasbHbil 3aKOH (cTaTtbs 76). Ho, ecnu
BOMPOCHI MPaBOBOro PEeryanpoBaHNA He OTHOCATCA K BedeHuto Poccun n COBMECTHOro
BegeHnsa Poccum n ee cybbekToB hefepaunmn, To permoHanbHast BNacTb Ha YPOBHE CyObeKTOB
Poccun ocyliecTBnsaloT COBCTBEHHOE MPaBOBOE PEryupoBaHue, BKIKOYaa MPUHATUE
3aKOHOB 1 UHbIX HOPMAaTMBHbIX NPaBOBbIX aKTOB, a B Crly4ae NpoTMBopeYmns ¢ eaepanbHbim

13 BakoH o MpasuTtenscTBe Yanbca oT 2006 roga Benuko6puTtanus // https://www.legislation.gov.uk/ukpga/2006/32/schedules
(naTa obpalenns: 10.12.2021).

4 Background concentrations in ambient air represent the contributions from natural sources, non-industrial human activities,
and distant industrial facilities. The background concentrations are added to dispersion modeling results for comparison to the National
Ambient  Air  Quality Standards (NAAQS). The lowa Department of Natural Resources (DNR) //
https://www.iowadnr.gov/Portals/idnr/uploads/air/dispmodel/background concentrations tsd.pdf (nata o6patyeHus: 10.12.2021).

5 Als Hintergrundkonzentration wird die stoffliche Konzentration in den Umweltmedien Wasser, Luft und Boden sowie in
biologischen Materialien bezeichnet, die sich auRerhalb des Einwirkbereichs von Emissionen aus Anlagen oder Ablagerungen befinden.
Takoke ynotpebumbl kak cuHoHMbl die Begriffe Referenzwert, Hintergrundwert oder Hintergrundbelastung [Jiirgen Falbe, Manfred Regitz
(Hrsg.): Rompp Chemie Lexikon. Thieme Verlag, Stuttgart 1995, ISBN 3-13-102759-2, S. 1805.].

6 Foniné koncentracija statusas sritis ekologija ir aplinkotyra apibréztis Oro, vandens, dirvozemio ar kt. aplinkos elemento tersaly,
tiesiogiai nesusijusiy su tiriamyjy tarSos $altiniy poveikiu, koncentracija (pvz., vandens, dirvozemio foniné koncentracija).Ekologijos
terminy aiskinamasis zodynas. — Vilnius: Grunto valymo technologijos. Algimantas Paulauskas, Karolis Jankevicius, Rapolas LiuZinas,
Vytautas Raskauskas, Petras Zajanckauskas. 2008.

7 KoHcTutyumsi Poccum ot 1993 ropga (B pepakuum 2020 ropa) // https://base.garant.ru/10103000 (naTa ob6palieHus:
10.12.2021).
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3aKOHOM, [EeNCTBYeT NPUOPUTET HOPMAaTUBHbBIA MPABOBON akT cybbekta Poccuinckon
®epepauym (Hactn 4 n 6 ctaten 72). B pepakuun 2020 roga KoHCTUTYyumsa nony4mna
KOHKPETM3auMio  MNOMHOMOYNA  UCMOSIHUTENIbHON BnacTu Mo  BOMpoOCaM COXPaHeHus
6naronpusaTHOM 1 6e30MacHON OKpYy>KaroLlen cpefdpl (MyHKTOB «B», «€.5» n «e.6» yactu 1
ctatbu 114), npn 3TOM K BONpocaM COBMECTHOro BegeHusi Poccuiickon ®depepauumn w
cybbekToB Poccunckon dPegepaunm HaxogaTcAa B YACTHOCTWU: BOMPOCHI  BRageHus,
NONMb30BaHMUS W PacropsXXeHUss 3emMsen, Hegpamu, BOAHbIMA U OPYrUMU MPUPOLHbLIMU
pecypcamu (MyHKT «B» 4acTu 1 cTaTbu 72); Npupogononb30BaHne; CeflbCKoe XO3HANCTBO;
OXpaHa OKpy>Xawllen cpegobl 1M obecnevyeHne 3KOonormyeckom 6esonacHocTn; 0cobo
OXpaHsieMble NPUPOAHbIE TEPPUTOPUN; OXPaHa NaMATHUKOB UCTOPUM N KYNbTYpPbl (MYHKT «g»
yactm 1 ctatbu 72); agMUHUCTPATUBHOE, aAMUHUCTPAaTMBHO-NPOLECCyanbHOe, TPyOOBOE,
ceMenHoe, XUNNWHoe, 3eMefibHoe, BOOHOE, JIECHOE 3aKOHOOATEIbCTBO, 3aKOHOOATENIbCTBO
0 Hepgpax, 06 oxpaHe OKpYy>XatoLLen cpeabl (MyHKT «K» YacTu 1 ctatbn 72).

MOXHO cKasaTb, YTO KOHCTUTYLUMW PaACCMOTPEHHbLIX CTpaH €aMHbl BO MHEHUU
HEO6XOAMMOCTN COXPaHEHMS U MPUYMHOXXEHNSI NPUPOAHbIX 60raTcTB.

3.

Mpeambynon ®epepanbHoro 3akoHa ot 10.01.2002 Ne 7-d3 (peg. ot 02.07.2021) «O6
oxpaHe OKpy>karowen cpeabl» (ganee — 3akoH Ne 7-D3) yCTaHOBNEHO, YTO OH ONpeaenseT
NpaBoOBble OCHOBbI FOCYAAPCTBEHHOW MONUTUKM B 061aCTU OXPaHbl OKpYy>KaroLlen cpenpl,
KOTOpble [OOMKHbI oObecrnevnBatb Ha psgy C NPOYMM  COXpaHeHue 6naronpusTHOWN
OKpy>XatoLleit cpeabl 1 ob6ecrnedyeHns akonornyeckom 6esonacHocTu. Nog aKonorn4eckom
6e3onacHOCTbO 3akoH Ne 7-P3 NOHNMAET COCTOSIHUE 3aLUULLEHHOCTM NPUPOLHON cpenpl 1
XXN3HEHHO BaXXHbIX WHTEPECOB 4esioBeka OT BO3MOXXHOrO HeraTMBHOrO BO3LEWCTBUS
XO3AWCTBEHHOW W WHOW OEATENIbHOCTW, 4pe3BblyaiHbIX CUTyauuin  MpuUpOJHOro U
TEXHOMEHHOro Xapakrepa, nx nocnencteuin (CT. 1). Npn 9TOM HECKOSBLKO CNOXXHEE YCTPOeHa
KOHCTPYKLSI CBONCTB XapaKTepUayoLmx «61aronpusTHYO OKPY>KatoLLyto cpeay», Tak 3akoH
Ne 7-O3 paeT el onpegeneHve cocToswee U3 ABYX AeduHMUMiA, COBCTBEHHO
«6naronpusiTHasl oOKpyXXawwlaa cpefa» - OKpyXKawlwasa cpefa, KadeCcTBO KOTOPOM
obecneunBaeT ycTonumBoe (QYHKUMOHMPOBAHNE ECTECTBEHHbIX 3KOMOMMYECKUX CUCTEM,
NPUPOAHBLIX 1N NPUPOAHO-aHTPOMOreHHbIX OOBLEKTOB; U1, «KA4eCTBO OKpY>KaroLlen cpegbl» -
COCTOSIHME OKpY>KatoLel cpeabl, KOTOPOE XapakTepnadyeTcs MU3NYeCKUMnN, XUMUHECKMN,
BUONOrNYECKMIN 1 UHBIMI NOKa3aTeNaMn 1 (M) X COBOKYMNHOCTBIO. Kak MOXXHO yBUOETb U3
CMbICNna nocnegHero TOJIKOBAHUA, MOHATUE «KA4YeCTBO» HE COLEPXUT KPUTEPUEB €ro
yCTaHaBMBaloLWMX, TAKON KPUTEPUIA ONpeneneH B TepMnHe «6naronpusitHasi oKpy xaroLas
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cpefa» UM SBNSETCS «yCTONYMBOE (PYHKLMOHMPOBAaHWE», OAaHHbIA TEPMUH BaXXEH B CBSA3U C
MNCNOJSIb30OBAHNEM €ro B APYrnX KOHCTPYKLUMSAX, HANPUMEP, B MOHATAM «HOPMaTKBbl B 06n1acTu
OXpaHbl OKpy)XXarwllen cpedpl», a TakKKe B LUeNsx YCTaHOBMEHUS paumoOHaNbHOro
npupogonone3oBaHns. OpHaAKO Tekyllee 3aKOHOAATENbCTBO HE packKpbiBaeT 3TO
onpegeneHne HanpsMyto, Npu 4em Mbl MOXXEM HabnoaaTth, YTO 3aKoHoAaTe b B 3aKoHe Ne 7-
®3 cnoBo «yCcTOM4MBOE» YynoTpebnseTr n Kak passutve (B npeambyne) u Kak
yHKUMoOHMpoBaHne. Bonee Toro, BogHbil Kogekec PO Takxke He COOep>XUT Kakoro-nnbo
YNOMUHAHNS Ha YCTOMYMBOCTb. EQUHCTBEHHBIM NO aHanornM npasa OTHOCALUMMCS K Hallemy
Bonpocy ctaHoBuTca PepepanbHbin 3aKoH OT 24.04.1995 Ne 52-03 (pea. ot 11.06.2021) «O
>KMBOTHOM MUpe», B CTaTbe 1 OH AaeT onpeneneHns NoHATUSM «yCTOMUYMBOE CyLeCcTBOBaHue
>KMBOTHOIO MMpa» - CyLLIeCTBOBaHNE OOBHEKTOB XXNBOTHOIO MUPA B TEYEHNE HEOMNPELESIEHHO
A/INTE/IbHOrO BPEMEHW; N, «YCTOMYMBOE UCMONb30BaHME OOBLEKTOB >XUBOTHOrO Mupa» -
NCNOJSIb30BaHNE OOBLEKTOB >XUBOTHOMO MUPA, KOTOPOE HE rpuBOJUT B L[OJIFOCPOYHOM
r1EPCNeKTUBE K NCTOLYEHMIO BNONOMMYECKOrO pasHO0bpasmns XXNMBOTHOIO MUpa 1 Npu KOTOPOM
COXpaHseTcs CrnOoCOBOHOCTb >XUBOTHOMO MUpa K  BOCMPOU3BOACTBY W YCTOMHMBOMY
CYLLEeCTBOBaHMIO.

TonkoBbIn cnoBapb Ywakosa [.H. paetr onpegeneHne «yCTOMYMBbBIN» KaK He
nogBep>XeHHbIN KonebaHuaM 1 M3MeHeHUAM. Takum 06pa3oM Mbl Habnogaem OTCYTCTBUE B
NPOMUIBHOM  3aKOHOAATENLCTBE OCHOBHOMO MOHATUS, YTO CYUTATb «YCTOMYMBBLIM
(YHKUNOHNPOBAHMEM», KOTOPbIN Onpepensier «b6naronpuSaTHYD OKPY>KaloLLyo cpepny»,
KaKMn KpUTEPUSIMA MOXXHO Oblfio Bbl OXapakTepn3oBaTb Takne KonebaHns n N3MeHeHns B
OKpy>XXarwLlen cpepge, Kotopble Obl gaBany OCHOBaHMe nonaratb 06 WUCKMKYUTESNbHOCTU
BO3HUKLLErO NOJIOXKEHNS.

I3 BO3MOXHbIX KPUTEPUEB MOXHO paccMmaTtpuBatb W MOHATUE «4pPe3BblyariHas
cuTyaumsi» - 3TO 06CTaHOBKA Ha OMPEeAeneHHONn TeppUTOPUN, CNOXKMBLLAACSA B pe3ynbTarte
aBapun, OMacHOro NPUPOOHOro SABMEHUSA, KaTacTpodbl, PacnpoCTpaHeHus 3aboneBaHus,
NpencTaBnAoLEro ONACHOCTb AN OKPY>XKaKOLLMX, CTUXUIAHOIO UK NHOro 6efCTBuMS, KOTOpble
MOryT MOBJIEYb UNN NOBMEKSIN 32 COOOI YenoBeYEeCKNE XXePTBbI, yLLepb 300Pp0BbLIo ogein nnm
OKpy>XXarwLlen cpepe, 3Ha4uUTENbHblE MaTepuasnbHble MOTEPU W HapylleHue YCroBUN
XunsHeaesATenbHocTn nogen (cT. 1 PepepanbHbii 3akoH oT 21.12.1994 Ne 68-03'8). OpgHako
9TOT KPUTEPUA W3 CBOEr0 CMbICNIAa MOXXHO MNPUMEHATb NUWb B KPaWHEM cly4dae, Kak
cneacTBue cBepLuMBLLErocs hakTa, HO He Kak ycnosue, CNocOOCTBYOLLEe Havany Takoro

8 depepanbHbIli 3akoH 0T 21.12.1994 Ne 68-3 (pen. ot 11.06.2021) «O 3aLimTe HaCeNeHNs 1 TEPPUTOPUIA OT YPE3BbIYANHbBIX
CUTyauuii NPUPOAHOIrO N TEXHOMEHHOMO XapakTepa».
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YPOBHA HEraTMBHOIMO BO3OENCTBUS, KOTOPOE B ONPEOENEHHbLIN Nepuos BPEeMEHU MOXXET
NPVBECTN K HEraTUBHOMY pe3yfbTaTy.

M3 cyecTBa NOHATUI, UMEIOLLNXCA B 3aKOHOAATENLCTBE O XXUBOTHOM MUPE, OOHUM U3
CBOWCTB YCTOM4YMBOCTU SBASETCA AJNTENBHOCTb BOCMPOM3BOACTBA M CYLECTBOBaHWS,
NOSTOMY COOTHOCS C OKpYXatolen cpefoin, BO3HMKAET HEOOXOAMMOCTb MOsy4YeHUs
KpuTepusi nepuoaa BpeMeH B TeHeHe, KOTOPOIro NPOLECChI, MPOUCXOOSALIMNE B OKPY>KatoLLein
cpeoe MOXHO cyuTaTb He BAMSIOWMMK Ha YCTOMYMBOCTb UAM 3TO OyaeT BooOLie
OAHOMOMEHTHOE MpeKpalLleHne CyLeCcTBOBaHNA KaKoro-inmbo obbekTa OKpy>KaroLen cpeqbl
nnn ee cBONCTBa. TaknM 06pa3omM B cerogHsLWHen cutyauumn gyx 3akoHa Ne 7-O3 copepxXut
Lenb CoXpaHeHnsa 6naronpUaTHON OKpPY>KaroLwen cpefbl, HO aTa Lefb ABASETCA HACTOSNbKO
AeknapatmeHo n 6eccopepikaTenbHOn, YTO TEePSEeTCs BCAKWIA CMbICN €€ MPUCYTCTBUSA B
3aKkoHe. W TOorgpa eOuMHCTBEHHO 3Ha4YMMbIM  CT@HOBUTCHA MOHATUE  «0BecneveHus
aKonorm4yeckom 6e3o0nacHOCTM», KOTOPOE ONpenenseTrcss 4Yepe3  «3KOJI0MMYECKYHo
6e30MacHOCTb» KaK COCTOSHWE 3alYULLeHHOCTY NPUPOAHOW cpefdbl N >XNU3HEHHO BaXKHbIX
WHTEPECOB YefloBeEKA OT BO3MOXHOIMO HEratviBHOro BO3LENCTBUS XO3ANCTBEHHOW N NHOMN
OEeATeNIbHOCTN, 4Ype3BblYalHbIX CUTyauuin MPUPOLOHOro W TEXHOMEHHOro XapakTrepa, #x
riocsiegeTsui. TO eCTb CBONCTBOM, XapaKTepuayoLwwmm 6e30nacHOCTbL CTaHOBUTCS 3awmTa oT
HeraTMBHOIo BO3OENCTBUSA HANPSMYIO Kak NPuYMHblI U OT NOCNEACTBUN Kak ero cnencreue,
KOTOPOE B NEPCNEKTNBE MOXET N HE HACTYMNUTb, HO ONNPAasACb Ha NPE3YMMLUNIO «MPUHNHEHNS
Bpega npupoaonofib30BaHMeEM M abCOMKOTHOCTM BUHbI MPUPOAOMNOBL30BaTENSA», MOXEM
060CHOBaAHHOrO nofiaraTb ero HacTynseHNe y)xe caMmmMm (hakTOM NONb30BaHUSA NPUPOSHBIMU
pecypcamu. OTOT BbIBOL Aanee HaxOOUT OTPaXeHWe B YCTAHOBJIEHHbIX MPUHLMNAX
NPMPOLONONL30BaHUSA.

Crtatba 3 3akoHa Ne 7-O3 ycTaHaBnnBaeT nepedeHb NPUHLUNOB 1 NPE3YMMNLUNIA, B TOM
yucne npPesyMnumnsa 3KOSOrMYECKON OMACHOCTM MAaHNUPYEMOWN XO3AWCTBEHHOW N MHOW
OeATeNnbHOCTY; cobnogeHne npasa 4enoBeka Ha OnaronpusTHYIO OKPY>KaloLlyro cpeny;
OTBETCTBEHHOCTb OPraHoB roCynapcTBeHHOW Bnactu Poccuickon Pepepauumm, OpraHoB
rocygapcCcTBeHHOW Bnactm cybbektoB Poccuiickon ®epepaunn, OpraHoB MECTHOro
camoynpasrieHns 3a obecrneyeHne 6naronpPUSTHON OKPY>KaroLein cpeabl N 9KOOrMYECKO
6e30MacHOCTN Ha COOTBETCTBYHOLMX TEPPUTOPUSAX; NAATHOCTb MPUPOAOMNOSb30BaHUA W
BO3MELLEHNE  Bpeda  OKpyXawwen  cpefe;  He3aBUCUMOCTb  FOCYAapCTBEHHOrO
9KONOrnm4eckoro Hagsopa (3anorom 3@EKTMBHOCTM KOHTPOMS B 06/acTu  OXpaHbl
OKpyXarwulen cpegbl 30eCb  [OO/MKHA  SABAATBCA  HE3aBUCUMOCTb  MHCMEKTOPOB
KOHTPOJIMPYIOLLNX OpraHoB B 061aCTy OXpaHbl OKpY>KaloLen cpeabl Npu UCMOSIHEHNN UM
OOJDKHOCTHBIX 0683aHHOCTEN B npefenax CBOMX MOSHOMOYUNA, MHbIMW CI0OBaMU, HUKTO HE
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BNpaBe BMeWwMBaTbCA B paboTy WHCNEKTOPOB, BbLINOSHAEMYIO B COOTBETCTBUM C
TpeboBaHMAMM 3aKOHOAATENBCTBA 06 OXpaHe oKpy katLlen cpeabl. OkasbiBaemoe B N0ObIX
dopmax gaBneHne Ha MHCMEKTopa AO0/PKHO MPU3HaBaTbCA OEeNCTBMEM MPOTMBOMNPAaBHLIM U
npecnegoBaTbCs MO 3aKOHY'%); MPUOPUTET COXPaHEHUSI ECTECTBEHHbIX 3KOJOMMHYECKUX
CUCTEM, NPUPOAHLIX NlaHAWAMTOB U NPUPOLHLIX KOMMEKCOB; A0MYCTUMOCTb BO3OENCTBUSA
XO3AWCTBEHHOW U MHOW AEATENIbHOCTM Ha MPUPOAHYIO0 cpedy ucxogs u3 TpeboBaHuin B
obnacTn oxpaHbl OKpPY>KaroLLen cpefpbl; 06ecnedeHne CHIKEHNSA HEraTuBHOro BO30eNCTBMS
XO3ANCTBEHHON W MHOW [OEATENbHOCTM Ha OKpYXalLyto cpegy B COOTBETCTBUM C
HopMaTtmBamu B 0651acTy oXpaHbl OKpY>XaloLen cpefbl, KOTOPOro MOXXHO OOCTUMHYTb Ha
OCHOBE WCMOMb30BaHMS HauyyWnX AOCTYMHbIX TEXHONOMUN C YYETOM 3SKOHOMUYECKUX U
coumanbHbIX hakTopoB; 3arnpeLlleHne XO03ANCTBEHHOM U UHON OEATENIbHOCTU, NOCNenCcTBuUS
BO3OENCTBMS KOTOPOW Henpenckasyembl OS19 OKPYXXawLlen cpefbl, a Takxke peannsaumu
NPOEKTOB, KOTOPbIE MOIyT NPUBECTUN K Oerpagaunn eCTECTBEHHbIX SKOSIOMMYECKNX CUCTEM,
N3MEHEHWNIO N (MNN) YHUHTOXKEHUIO MEHETMYECKOrO (PoHAA PaCTEHUN, XXMUBOTHBLIX N OPYruX
OpPraHM3mMoB, WCTOLLUEHUNIO MNPUPOAHbIX PECYPCOB W WHbIM HEratMBHbIM  N3MEHEHUSIM
OKpyXXarwLlen cpefpl; cobniofeHne npaBa  KaxXOoro Ha nNoslydYeHne [OCTOBEPHOMN
NHOPMaLUN O COCTOSHUN OKPY>KaloLwlen cpefpbl, a TakxXe y4acTue rpaxkgaH B NPUHATUAU
PEeLIEeHNI, KacaloLWwmnxXcsa nx npas Ha 61aronpuaTHYIO OKPY>XaloLLYO cpeay, B COOTBETCTBUN C
3aKOHOOATENBCTBOM; OTBETCTBEHHOCTb 3a HapyLLEHWE 3aKOHO4aTeNbCTBA B 061aCTN OXPaHbl
OKpy>XXarwLlien cpepbl; 0683aTenbHOCTb  (UHAHCUPOBAHUSA  IOPUANYECKMMU  NLaMN - 1
NHOMBUAYaNbHbIMU NPEANPUHUMATENAMU, OCYLLECTBAAOWNMN XO3ANCTBEHHYIO 1 (MIN) UHYIO
OEeATeNbHOCTb, KOTOpas MNPUBOAUT WM MOXET MNPMBECTU K 3arpsi3HEHUIO OKpY>XKatoLLeMn
cpedbl, Mep NO NPEAOTBPAWEHNIO U (MKM) YMEHbLUEHMNIO HEratuBHOrO BO3AENCTBMS Ha
OKPY>KaloLLYytO cpeny, YCTPaHeHWO nocneacTesum atoro so3gencteus. B Poccumn 3akoHom Ne
7-O3 ycTaHaBAMBaEeTCA NpUHUMN COBGMOEHMS MpaBa 4YenoBeka Ha 6naronpusiTHyHo
OKpY>KaroLLyto cpefy; NAaTHOCTN NPUPOAONONbL30BaHNS 1 BO3MELLEHVE Bpeaa OKpY>XaroLLen
cpege, 4YTO KOppecnoHAWPYET OpyroMy MpUHLMUMNY OTBETCTBEHHOCTM 3a HapyLlleHve
3akoHogaTenbCTBa B 06/1aCT OXpaHbl OKpyXXatoLlen cpeabl (CT. 3), BblpaXXaroLWnncs B TOM
ynucne B (popmMe UMYLLECTBEHHON OTBETCTBEHHOCTU M OBA32HHOCTU MOJSIHOrO BO3MELLEHUS
BpeOa oKpy»karowlen cpege (CT. 75 n 77).

PaccmoTpeHHble uenn 3akoHa Ne 7-O3 1 npuHLMNbI NPUPOAONOb30BaHNA ABASKOTCSA
OCHOBOIW HOPMUPOBaHWA, TO €CTb, YCTAHOBSIEHNA TeX KpuTepues, KOTopble u 6yayTt
KOHKPETU3MPOBAaTb PachbiBYaTOCTb MOHATUI «COXPaHEHE OnaronpuATHON OKPY>KatoLLen

19 KommeHTapuii kK ®epepansHomy 3akoHy oT 10 sHeaps 2002 r. Ne 7-03 «O6 oxpaHe okpy»xatoLleii cpefbl» (MocTaTemnHblii). 2-
e unsgaHve, nepepabotaHHoe U pononHeHHoe. CyxoBa E.A., AbanuHa E.H., 3eHiokoBa O.B. [NogroToBneH panst CUCTEMbI
KoHcynbTaHTlntoc, 2007.
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cpedbl K obecnedeHns  3Kosormyeckom 6e30nmacHOCTM», COOTBETCTBEHHO  OLEHKa
HOPMaTUBHOIrO MPaBOBOr0 PErynnMpoBaHns OTHOLWLEHWI B paccMatpuBaemornt obnactu
3aKOHaMmn N MNOA3AaKOHHbIMA HOPMaTUBHBLIMU MNPaBOBbIMUA akKTamMu AOJSDKHO MNPOMCXOAUTb
CKBO3b Mpu3my 6e30nacHOCTU 1 61aronpUATHOCTU OKPY>XXatoLen cpenbl, WHble LeneBble
YCTaAHOBKM C MNO3ULUNIA «pauMOHaNIbHOCTW», «3M(EKTUBHOCTM», «HaAUAYHLWINX [OCTYMHbIX
TEXHONOMMI» HE OTHOCKMbI K HACTOosILLEN cdepe perympyemMbiX OTHOLLIEHUIN, TaK Kak HOCAT
NCKJTIIOYNTESIBHO 9KOHOMUYECKYHO OKPAaCKy, MPUMEHEHNE KOTOPOW NPUBELET K MOBPEXOEHWNIO
OCHOBHOW NPaBo3aLUMTHON KOHCTPYKLNN SKOSI0rNYECKONn 6e30MacHOCTN.

4.

Beugy TOro, 4TO WMMYLLECTBEHHAs OLEHKa Bpefa OKpyXawlwen cpege un ee
KOMMOHEHTaM CIIOXXHas 1M TPyooeMkas 3apjada cama no cebe, TO Ans pacyetra pasmepa
ywiepba OT Bpega HaHECEHHOro OKpYXKaloLlen cpene UCnonb3yeTcs psn MEeTOAMK, B TOM
yucne, NPUMEHNUTENBHO ANA BOOHbIX OObLEKTOB, MeToamMka ucHMCNEHNs pasmepa Bpeaa,
NPWYMHEHHOrO BOAHLIM OObEeKTaM BCNeACTBME HapyLUEHUS BOOHOrO 3aKOHOAATESNbCTBa,
yTBEpXKAEeHHas npuka3doMm Munnpupogbl Poccun ot 13.04.2009 Ne 87 (nanee — Metoamka Ne
87). YkazaHHas mMeToguKka npegycMmaTpmBaeT onpepeneHne (ycTaHOBNEHME) MHOXXECTBA
nokasatenen (KpuUtepues), OOHMM U3 KOTOPbIX SBMASETCA MNoKasaTeflb MacCbl BPEAHOro
(sarpsisHstoLLEro) BewecTsa B COCTaBe CTOYHbLIX BOA, U (MK) 3arpsA3HEHHbIX OPEHaXKHbIX (B
TOM YUCANE LWaxTHbIX, PyAHUYHbIX) BOA (M. 22 MeTognku Ne 87). dopmyna, yCcTaHasnmsaroLas
Takylo Maccy, nogpasymeBaeT HaxoxaeHve nokasarens Cy2° npeBbilleHre KOToporo 1 6yaeT
ABNATbCS OCHOBHbLIM UMHAOMKATOPOM YCTAHOBJSIEHUS1 OPUOMYECKOro dakTa HapyLleHus
npupogononb3oBarenssMn BOOHOIO 3akoHopgatenbctBa. OpHako npu onpegeneHnn  Cp
BO3HMKAET OUCKPeLMsi, MO3BONsAOLWLAs BbIbnpaTe Kako HOpMaTuMB UCMOJIb30BaTb B KA4eCTBe
KpUTEPWUS, ONPEAENSIOWEro akT HapYLIEHNS YCTAaHOBIEHHOrO HopmaTuea. [JUCKPETHOCTb
yKazaHHOW HOpMbl noaTeepxkpaeTcs u TpebosaHmem cT. 60 BopgHoro kopgekca PO,
ycTaHaBnmBawowas o0083aHHOCTb npupogononb3osartenenn cobnopgarte Kak Hopmatms
AONYyCTUMOro BO3OeNCTBIUSA, Tak U NpeaesibHO JOMYyCTUMbIE KOHLEHTPaLUN.

OgHUM 13 HOpPMAaTMBOB, KOTOPblE HEOOXOAMMO NPUMEHATb npu onpegeneHnn Cp
SABNSETCA YCTaHOBMEHNE «(POHOBOW KOHUEHTpauusa» i-ro BPEAHOro (3arpAs3HsioLLEero)
BellecTBa B Boae BogHoro obbekrta. [Mpu atom Metogmka Ne 87 He packpbiBaeT OAHHOrO
NOHATUSA, YTO (pakTUdeckn obpasyeT opmMy 6GNaHKETHOM HOPMbl M OTCbIIAET HAC MHbIM
HOPMaTMBHbIM MPaBOBbIM aKTaMm, PEeryaupyrowmMm 3TU WAN  aHanornyHble MpaBoBble

20 NonycTyMas KOHLEHTpauUWs i-ro BpeAHOro (3arpssHsioLLero) BelecTsa B Npegenax HopMatuea gonycTmoro (npefefibHo
[onycTuMoro) cbpoca mnm immuta cépoca Npu ero Haan4uyM Ha NepPUoL, NPOBEAEHNS MEPOMPUSATUA MO CHUKEHNIO COPOCOB BpeaHbIX
(3arpsA3HAOLLMX) BELECTB B BOAHbIE 06BEKTbI, Mr/amS.
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OTHOWweEHMA. B cBol o4epedb cneumanbHOe 3aKOHOAATENbCTBO, pasfenstoleeca Ha
NPUPOLOOOXPaHHOE N NPUPOJOPECYPCHOE, NpeanaraeT Asa TepMuHa (ooHOBast KOHLUeHTpaums
N ycnoBHas (poHOBas KOHUeHTpaumsa. Heobxoaumo oTMETUTb, Y4TO AaHHas Metoguka Ne 87
SABNSIETCA €OVUHCTBEHHbIM HOPMAaTMBHLIM MPaBOBbIM aKTOM, OMNpefensiowm npasuna
pacyeTa pa3mepa Bpena, NPUYNHEHHOrO BOOHbIM OObEKTaM, MO3TOMY OTCYTCTBME YETKOrO
NOHNMaHNS NPUMEHSEMO  TEPMUHOMOrMM  COo3JaeT  KOAan3um B  cygebHom
NPaBoONPUMEHNUTENBHON NPaKTUKE.

YcTaHaBnMBasi (POHOBbIM MNoKasaTeflb Kak OTNPaBHY0 TOYKY, CBA3bIBAKOLLYHO
HaCTynfneHne OTBETCTBEHHOCTU, HEO6XOAMMO BbISBUTL Ha Yem 6a3npyeTcss HopMMpoBaHue B
9KOIOrM4eCKoM npase.

BosHuKkaeT Heo6Xx0AMMOCTb 06paTUTBCA K MOHATUIO «3KOJIOMMYECKUA HOpMaTunB» -
KpUTEPUIA KayecTBa COCTOAHNA SJIEMEHTOB 3alUMLLEHHOCTN OKPY>KaloLen cpefbl (Bo3ayxa,
BoAbl (B TOM YMCNE U OOHHbIX OT/IOXKEHWI), NO4Bbl, HEAP), MO3BONAOLLMIA B BUOE NOKasaTens
CBECTU KOMIJIEKCHYHD 9KOJIOMMYECKYKD CUTYauMl0 K HECKONBbKMM YUCNOBbIM 3HAYEHUSM
(NpuMeyvaHne: nNpu BbINOAHEHUN TPeboBaHMI NMPUPOLOOXPAHHOIrO Npasa B 3KOSIOMMYECKON
NOSITMKE 3KOJSIOMMYECKMM HOpMaTmMBaMm B CTPATErnn COXPaHEHUS U 3alUTbl OKPY>KatoLLein
cpedbl MNPUHAONEXUT KioYeBass pPoJib; Kak NpaBuno, poSfib Mnokasartefiel BbIMNOSHAT
HOPMaTVBHbIE 3HAYEeHUs1 NMPeaesnbHO AOMYCTVMbIX BbIBPOCOB, COPOCOB 1 KOHLEHTpauuin)?'.
LdaHHasa popMynmpoBka AOCTATOYHO LUMPOKO YCTaHaBMBAET Kakne KpUtepum Heobxoanmo
cobnopaTh B LENSAX HE HAPYLLUEHNS 3KONOrnM4eckoro Hopmartumea, ato HOC v MAOK.

Ecnm nocmoTpeTb npaBoOBble OCHOBaHWS Os YCTAHOBIEHNA HOPMUPOBAHWUA, TO Ha
ocHoBaHun 4. 3 cT. 21 3akoHa Ne 7-O3 nuua HecyT OTBETCTBEHHOCTb 3a HapyLlleHue
HopMaTuBOB AonycTumoro sosfgencTteusa (HOB) Ha okpyxxatowyto cpeny. HOB - ato, B T.u.
HopMaTmBbl gonyctumbix cbpocos (HOC), HopmaTtuebl gonyctumbix Bblibpocos (HOBbIG.),
TexXHonormyeckmne Hopmatmebl (TH), HOpmMaTmBbl OOMYCTUMbIX (DU3NYECKMX BO3AENCTBUIA
(HO®B), HopmaTuBbl fONYCTMMOW aHTponoreHHon Harpy3kn (HOAH) Ha okpy»>katoLlyto cpegny.
Ncxops ns tpeboBaHmin 4. 2 cT. 21 3akoHa Ne 7-O3 cobnogeHune HOB ponkHo obecneymsaTb
cobnogeHne HopmaTmBoB KadectBa okpyxawwen cpegbl (HKOC). Onpepenenne HKOC
paétca B 4. 2 cT. 20 3akoHa Ne 7-d3, 3TO HOpMaTMBbI, YCTAHOBJIEHHbIE ONA XMMNYECKNX
nokasatenenm CcocTtoaHna okpyxkawwen cpegpl (OC), B T.4. HOpmMaTuBbl nNpenensbHo
JonyCcTuMbIX KOHueHTpauuin (MOK), T.e. HopmMaTuBbl PbIOOXO3ANCTBEHHOIO 3HAYEHUS,
yTBepxXaeHHble npukasoM MunHcenbxosa Poccurickon ®epgepaumm ot 13.12.2016 Ne 552, T.K.
no 4. 5 cr. 20 3akoHa Ne 7-®3 nopsgok paspabotkm HKOC ycTtaHaBnmBaetcs
MpasutenbctBom Poccurickon ®egepauun. CornacHo n. 17 noctaHosneHus lNMpasutenscrsa

21 TOCT P 56828.15 2016, nyHKT 2.216.
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Poccunckon ®egepaumm ot 13.02.2019 Ne 149 HKOC gns 06beKkTOB PbliOOX03SMCTBEHHOIO
3Ha4veHus HKOC yTteepxpatotcss MuHcenbxo3om Poccuinckon degepaunm B COOTBETCTBUMN C
nocTtaHosneHvem MNpasutenscTea Poccuiickoin ®epepaumn ot 28.06.2008 Ne 48422, PelueHuve
O NpenocTaBneHnn ob6beKTa 1 paspeLleHne Ha copoc Takxke yctaHasnueaeT HOC B cuny CT.
22 BK P®. lMoaToMy B pamMKax OCYLLEeCTBNEHNSA NPUPOAO0MNOb30BaHNA B CUy Y. 2 CT. 67
3akoHa Ne 7-®3 nmuya paspabartbiBaloT NporpaMmmy MpPOou3BOACTBEHHOrO 3KOSOMMYECKOro
koHTponsa (ganee — MN3K) n ocywectensoT MNMNOK. CornacHo 4. 1 cT. 22 BK P® peleHve o
npenocTaBfieHNN BOOHOrO 06beKTa COAEPXXUT orpaHnyeHns no obvemy (n. 9 PaspelueHus,
opma KoToporo yteepxxaeHa npukaszom MuHnpupogsl Poccun ot 14.03.2007 Ne 5623 u
KayectBy cb6bpocoB (n. 10 PaspelweHns, ¢Qopma KOTOPOro YyTBEpPXAeHa MpPUKasom
MuHnpupogbl Poccum oT 14.03.2007 Ne 5624).

Takum o6pasom HKOC yctaHaBnmsaroTcsa gna oueHku coctoaHua OC B uensax
obecneyeHnsa 6naronpUSATHBLIX YCNOBUA >XU3HEOEATENbHOCTM YENOBEKA, pPauMOHaNbHOro
NCNONb30BaHUS NPUPOAHbLIX PECYPCOB, COXPAHEHNS ECTECTBEHHbIX 3KONIOMMYECKNX CUCTEM,
reHeTN4ecKoro hoHaa pacTeHni, XXUBOTHbIX 1 OpYrux opraHn3mMoB (4. 1 ¢T. 20 3akoHa Ne 7-
®3). CooTBETCTBEHHO (pOHOBAA KOHLEHTPaUMA Kak 6a3MCHbI NoKa3aTeflb TakKe OTHOCUTCS
Kk HKOC, HO ycTaHaBnuBaemas He Ha OCHOBE WCMbITAHUA NpeaesbHO [OMYyCTUMbIX
BO3OENCTBMA Ha >XMBble OpPraHu3Mbl, @ Ha OCHOBE €CTEeCTBEHHOIrO C(OopMMPOBaBLLErOCs
cocTaBa BELLECTB, XapPaKTEPUCTUK IKONOMMYECKOro Ob6bekTa (KOMMOHEHTa OKpY>KaroLlen
cpengpl), a no3ToMy B cocTaB 6a3nCHOM (NPUPOOHON WA eCTeCTBEHHOW) (HOHOBOM
KOHLIEHTPaLMN HEAOMYCTUMO BKJIHOYEHNE SNIEMEHTA «a@HTPOMNOreHHOro BO3aencTaus». [ipyroe
[eno, Korga Mbl pacCcMaTpuBaeM «yCNOBHble (DOHOBbIE KOHLEHTPaUUn», OTHOCALLMECS K
nepsoMy noaxody (C nosvuum NPUPOLOPECYPCHOrO npasa), Torga cobnopgas 6GanaHc
9KOHOMUYECKNX MHTEPECOB BM3Heca Mbl MOXEM KCMOMb30BaTh MoKasaTtenn BO3LeNCTBUSA
APYrux NpYpoaononb3oBaTenen aAnss HOPMNPOBaHUSA BO3OENCTBUSA KOHKPETHOMO NCTOYHNKA
HBOC.

OpHako cornacHo 4. 1 1 2 cT. 19 3akoH Ne 7-®3 HOpMUpoBaHue B 061aCTN OXpPaHbl
OKpYy>XXaroLlen cpenbl  OCYLIECTBASETCA B  LensX rapaHTUpyowero CoxXpaHeHue
6naronpuATHOM OKpyXKawLen cpegpl 1 obecriedyeHne 3IKonormyeckom 6GesonacHOCTU
rOCyAapCTBEHHOIrO pPEerynMpoBaHns XO3ANCTBEHHOW W (UWAK) WHOW L[EeATenbHOCTU AN
npenoTBpaLLeHns N (MNKN) CHUXKEHUSA ee HeraTMBHOIrO BO3OENCTBUSA HA OKPY>KaKOLLYO Cpeay.

22 MuHcenbxo3 Poccuiickoint ®epepauun yteepamno Takme HKOC npukasom ot 13.12.2016 Ne 552 kak HOpMaTuBbl KavecTsa
BOAHbIX 06bEKTOB 1 HopmaTuBbl MNOK.

23 YTpaTtun cuny, B3aMeH usaaH npukas Munnpupogps! Poccum ot 08.07.2019 Ne 453, cornacHo KoTopomy, 3To yxe n. 10
npunoxxenns 1.

24 YTpaTtun cuny, B3aMeH n3gaH npukas MuHnpupogs! Poccun ot 08.07.2019 Ne 453, cornacHo KOTOpOMy, 3TO yxe, n. 13
npunoxeHus 1.
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HopmMunpoBaHne B o6nact oxpaHbl OKpy>KaroLlen cpefbl 3ak/io4aeTCA B YCTAHOBJIEHUU
HOPMaTUBOB KayecTBa OKpYy>KawLlen cpefbl, HOPMaTUBOB [OMYCTUMOro BO3AENCTBUS Ha
OKPY>KaroLLyto cpefy npu OCYLLECTBAEHUN XO3ANCTBEHHOM 1 (M) MHOWN OEeATENBHOCTI.

Llenn HopmmpoBaHus nanoxxeHbl B 4. 1 ¢T. 20 3akoH Ne 7-®3, HopMmaTuBbl Ka4yecTsa
OKpy>KarLlen cpefpl yCTaHaBNMBalOTCA ANA OLEHKU COCTOSIHUSA OKpyXKawollen cpefbl B
uensax obecneyeHuss  6NaronpuATHbIX — YCAOBUA  XXUSHEOEATENIbHOCTU  YesioBeKa,
paunoHasibHOro  MCMoJSIb30BaHNA MNPUPOOHbIX PECYypCOB, COXPaHeHUsi eCTeCTBEHHbIX
9KOSIOMMYECKNX CUCTEM, FEHETUYECKOro (hOHAA PaACTEHUN, XXMBOTHbLIX N OPYrMX OPraHU3MOB.
N, B cT. 21 3akoH Ne 7-®3, B uUensx npenoTBpalLEHNs HEeraTtMBHOrO BO3AENCTBUS Ha
OKpY>KaloLLyto Cpefy YCTaHaBMBaloTCA HOPMaTUBbl [OMNYCTUMOro BO3AeNCTBUA. Kntoyesbim
aKLEHTOM [aHHOW CTaTbW SABMASETCHA YyKa3aHue Ha TO, 4YTO COOnioAaeHMe HOpMaTuBOB
OONYCTUMOro BO3OENCTBUS Ha OKPY>KatloLyl cpeny, 3a UCKKYEHUEM TEXHOSOMrMYECKNX
HOPMaTMBOB W TEXHNYECKMX HOPMATMBOB (TaK KakK OHW [O/MKHbl obecnevnBaTbCs
HaUYyYWNMKU  JOCTYMHBIMU TEXHOMOrMAMK, 4TO anpuopu obecneymsaeT 6naronpUATHYHO
OOCTaHOBKY WM Kak MUHUMYM MUHUMU3UPYET BbIHY>XXOEHHOE HeratuBHOE BO3OAENCTBUE),
OOMKHO obecne4mBaTb COBMIOAEHNE HOPMATMBOB KavyecTBa OKpy KatoLlen cpefpl. 3a 4To,
TONIbKO lOpuanyYecKnue nuua v uHAMBMAyanbHble MpeanpuHUMaTenu, 3a MpeBbIleHne
HOpMaTUBOB [AOMNYCTMMOro BO3OENCTBUS Ha OKpPYyXawLlyo cpegy B 3aBUCMMOCTU OT
NMPUWYMHEHHOIO OKpY>XXaloLlen cpefe Bpeda HeCyT OTBETCTBEHHOCTb B COOTBETCTBUU C
3akoHopatenbcTBoM Poccuinckon depepaunn.

Mopsgok HopmupoBaHusa onpegeneH 4. 1 n 4. 11 ¢1.22 3akoH Ne 7-O3, HopMaTuBbI
JOMNyCTUMbIX  BblIOPOCOB, HOPMaTUBbl  OOMYCTMMbIX COPOCOB  OnNpefensiTcs  ond
CTaUNOHaPHOr0 UCTOYHMKA U (UNK) COBOKYMHOCTM CTaAUNOHAPHBIX NCTOYHNKOB B OTHOLLEHUN
3arpsA3HALWLMX BELWECTB, BKIIIOYEHHbIX B NEepeYeHb 3arpsa3HALLMX BELWECTB, YCTaHOBEHHbIN
MpasutensctBoMm Poccurckon ®Pepepaunn, pacyeTHbIM MyTeM Ha OCHOBE HOPMAaTUBOB
KayecTBa OKpyXXatoLwein cpedbl, B TOM 4YUCNEe HOPMAaTMBOB MpPeAenbHO [OMyCTUMbIX
KOHUEeHTpauui, ¢ y4eToM (9OHOBOIro COCTOAHUS KOMMOHEHTOB NpupoaHon cpefbl. [laHHble
HOPMbI yKasanun Ha noHsTue «(POHOBOE COCTOsIHME». [nA BOAHLIX OOBLEKTOB Ha KOTOpble
OKasblBalT BANAHME Npupogononb3osatenn 4. 11 1. 22 3akoHa Ne 7-P3 KOHKPETU3NPYETCS
ycnosue yctaHoBneHusa HOC ons o6bekToB LeHTpann3oBaHHbIX CUCTEM BOLOOTBEOEHWS
NoCcenNeHnin NN ropoacKNX OKPYroB B OTHOLLEHMW 3arpsa3HAIOLLNX BELLECTB, HE OTHOCALLMXCA
K TEXHONIOMM4YECKN HOPMMPYEMbIM BELLLECTBaM, pacyeTHbIM nyTem Ha ocHoeBe HKOC ¢ y4yeToMm
(POHOBOro COCTOSIHMS BOOHOrO 0O0bekTa B OTHOLWEHUN 3arpssHAWUX BeLLEeCTB,
cogep kaHne KOTopbIX B CTOYHbIX BOAAX YKa3aHHbIX O6bEKTOB Npu cOpocax onpeaeneHo Ha
OCHOBE cBefeHUn 06 MHBEHTapmu3aumm cOpPOCOB 3arpA3HSOLLNX BELWECTB B OKPY>KaKOLLYHO
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cpeny, MNPEBbLILWAET 3HaYeHWe NpefenbHO AO0NYCTMMOW KOHLEHTPauun 3arpsasHSAoLero
BELLlEeCTBa B BOAE BOOHOro obbekta. Taknmv o6pa3om 3aknagpiBasi B NPaBoOBYO KOHCTPYKLMIO
HOC 3aBucmmocTb ot HKOC n MNAK.

34ecb HEOOXOAMMO YHECTb BaXKHbIN aCMNeEKT, B COOTBETCTBMM CO CT. 6 3akoHa Ne 7-O3
K MOSIHOMOYMAM OpraHoB rocyAapCTBEHHON Bnactun cybbektoB Poccuiickon degepauuym B
chepe OTHOLLEHUN, CBA3aHHbIX C OXPaHOM OKpyXKawwen cpefbl, B T.4. OTHOCUTCSH
yctaHoBneHne HKOC, copep>kalwmx COOTBETCTBYyHOLME TPebOBaHMA M HOPMbl HE HUXEe
TpeboBaHUM N HOPM, YCTaHOBSIEHHBbIX Ha efepanbsHOM YpoBHE. Taknm o6pa3om 3TO npaso
orpaHnyeHo TpeboBaHMEM HE MPEBLILLEHNS HOPMATNBOB, YCTAHOBMIEHHbIX Ha dhepepanbHOM
ypoBHe. [laHHOe npasuio KoppecnoHanpyetca co cT. 11 n 12 degepanbHOro 3akoHa OT
28.12.2010 Ne 390-® 325 npegnucbiBatoLLel hefepanbHbIM OpraHam UCMONHUTENBHO BNacTu
N OpraHoB roCyAapCTBEHHOM BnacTu cybbekToB Poccunckon depepaumm 1M OpraHos
MECTHOIr0O CcamoyrnpaBfieHUs1 PYKOBOACTBOBATbLCA B CBOEN [OEATENbHOCTU MPUOPUTETHO
henepanbHbIM 3aKOHOLATENBCTBOM, @ HE 3aKOHOAATENbCTBOM CyOBLEKTOB dhepepaumm nnm
MECTHbIMU NMPaBOBbIMU akTaMn. Yl Takxe HaxoguT oTpaxkeHue B 4. 1 n 2 cT. 3 PegepanbHOro
3akoHa o1 21.07.1997 Ne 116-9326 B oTHOLLEHUN cobnofgeHns TpeboBaHVs NMPOMbILLIEHHOM
6e30onacHoCTN.

CTOWUT OTMETUTb, YTO COrnacHo cT. 9 ®epepanbHOro 3akoHa ot 21.07.1997 Ne 117-03%7
COOCTBEHHUK TMMOPOTEXHNYECKOrO COOPYXEHUs N (Mnv) aKChayaTmpyowas opraHusauus
065s13aHbl, B TOM 4Ynce: obecnednBaTb KOHTPOSb (MOHUTOPWHI) 3a NoKa3aTensiMyM COCTOSIHUS
MMAOPOTEXHUYECKOrO COOPY>XXEHUS,, MPUPOAHbLIX W TEXHOreHHbIX BO3OEWCTBUA U Ha
OCHOBaHMM MOJIyYEHHbIX OAHHbIX OCYLECTBNATb OLEHKY 6€30MacHOCTM MOopOTEXHNYECKOrO
COOPYXXEHNHA, B TOM 4YUCNE PEryNApHYO OLEHKY 6e30nacHOCTN MMOpOTEXHUYECKOrO
COOPYXXEHNSA N aHanM3 TMPUYNH €€ CHIMKEHUSI C Y4eTOM paboTbl rMOPOTEXHUYECKOrO
COOPY>XEHNA B Kackafge, BpenHbIX NPUPOOHbIX U TEXHOMEHHbIX BO3LOENCTBUN, Pe3ynbTaToB
XO3ANCTBEHHON N WHOW [OEATENIbHOCTW, B TOM 4uUCNe [OesTeNbHOCTW, CBS3aHHOW CO
CTPOUTENIBCTBOM W C 3KCNyaTtaumen o6bEKTOB Ha BOAHbIX O6bEKTaxX M Ha npuneravowmx K
HUM TEPPUTOPUSX HUXKE W BbIlLE MAOPOTEXHNYECKOrO COOPY>XeHus. MNpn aToM COBCTBEHHUK
MMOPOTEXHNYECKOrO COOPYXXEHUS 1 (M)  3KcnyaTupylowas opraHu3aumsi  Hecet
OTBETCTBEHHOCTb 3a 06e30MacHOCTb MMOPOTEXHUYECKOTO COOPYXEHust (B TOM 4ucne
BO3MELLAET B COOTBETCTBUN CO cTatbsamu 16, 17 n 18 depgepanbHoro 3akoHa ot 21.07.1997
Ne 117-0®3 yuwepb, HaHeCeHHbI B pe3yfbTaTe aBapun rmopoTeXHUYECKOrO0 COOPYXXEHUS)

25 pepepanbHbIii 3aKoH OT 28.12.2010 Ne 390-d3 (peg. ot 09.11.2020) «O 6e30MacHOCT».

26 depepanbHbll 3akoH OT 21.07.1997 Ne 116-d3 (pea. ot 11.06.2021) «O npoMbIWIEHHON 6€30MacHOCTU OMacHbIX
NPOV3BOACTBEHHbIX 06LEKTOB».

27 depepanbHblii 3aKoH oT 21.07.1997 Ne 117-d3 (pea. ot 11.06.2021) «O 6€30MaCHOCTN MMOPOTEXHUHECKNX COOPYIKEHNN».
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BMJIOTb A0 MOMEHTa nepexoja npaB COBCTBEHHOCTM K ApYyroMmy U3NYECKOMY WA
topugudeckoMmy Mgy  nmbo OO0 MOMHOro  3aBeplleHust paboT no  NuKBMgauun
MMOPOTEXHUYECKOrO COOPYXKEHUSA. B gaHHOM crnyyae MOHATUE «ylepb» U «MOHUTOPUHI
BO3OENCTBUS» NepeceKatTCs C NPUPOLOOXPaHHbIM 3aKOHOAATEIbCTBOM TOMBLKO B TOM MepeE,
B KOTOPOW BYyAET BbINOMHATLCSA YCOBUE AOCTVXKEHUS LESIN 9KOSOrMYecKom 6e30nacHOCTMW.

OCHOBHbIE NOTHOMOYNSA OPraHOB rocyaapcTBeHHOM BnacTn Poccum B 06nacTu BOOHbIX
OTHOLLEHUI N0 HOPMUPOBAHUIKD YCTaHOBMEHbI B cTaTtbe 24 BogHoro kogekca Poccuiickon
®epepaumm ot 3 uoHa 2006 r. Ne 74-03 (BK P®), a umMeHHO, yCTaHOBJeHue nopsigka
yTBepxxaeHns HOB Ha BogHble O6BbEKTLI N LIENEBLIX NMOKa3aTenen kavyectsa BOAbl B BOOHbIX
obbekTax. YKazaHHbIn nopsaok onpepensietcs NoctaHosneHnem lMpasutensctea PO ot 30
aekabpsa 2006 r. Ne 881 «O nopsigke yTBep>KOeHUA HOPMATUBOB OMYCTUMOro BO3AENCTBUS
Ha BOAHble 00bEeKTbI». B gaHHOM mocTaHoBEHMN, U30aHHOM B COOTBETCTBUM cO cT. 35 BK
P®, MpasutenbctBo Poccuickon Gepepaunmn onpegennno yctaHoButb, 4To HOB Ha BogHble
06beKTbI (QOMYCTUMOro COBOKYMHOrO BO3AENCTBUS BCEX WCTOYHMKOB, PAaCMOJSIOXKEHHbIX B
npegenax pedHoro 6accerHa wWAM ero 4actTu, Ha BOAHbIN OOLEKT WM €ero 4acTb)
paspabaTbiBaeT PepepanbHOE areHTCTBO BOAHbLIX PECYPCOB C ydactuem degepanbHOro
areHTCTBa no pblibonoscTBY, PeaepanbHOn Crny>KObl MO rMAPOMETEOPOSIONMN U MOHUTOPUHTY
oKpyXxawwien cpegbl n depgepanbHon cnyxbbl MO Hag30py B cdepe 3awmtbl npas
notpebutenen n 6narononyyns 4enoseka Ha ocHoBaHuM [MOK XuMUYECKUX BELLECTB,
pagnoakTMBHbIX BELLECTB, MUKPOOPraHM3MOB W Opyrux nokasaTenen kadectsa BOAbl B
BOOHbIX OObEKTAX U B COOTBETCTBMM C METOANYECKUMM yKa3aHuamMu no paspabotke HOB Ha
BOOHble OObEKTbl U YyTBEP)XOAeT yKa3aHHble HOPMaTMBbl MPU HaIN4YUn MNOSOXUTENBHOrO
3aKJIlYEeHNs rocy0apCTBEHHOM SKONOrMYEeCKOW aKCNepTU3bl.

YKasaHHbIM NopsAaKoM nopyydeHo MuHUCTEPCTBY MPUPOLHbLIX pecypcoB Poccuninckon
®epepauym o 1 wona 2007 r. yTBepOouTb MNOCSIE COOTBETCTBYIOLMX COrnacoBaHui
METOANYECKNE yKasaHna no paspabotke HOB Ha BogHble 0ObLEKTLI. Takne Metoguyeckue
yKasaHunsa onpegeneHol Metogndeckumn ykaszaHusiMin no paspabotke HIOB Ha BopgHble
006beKTbI (yTB. npukasoMm MIP P® ot 12 gekabps 2007 r. Ne 328) (nanee - Metogu4yeckune
yKasaHus) paspaboTaHbl B COOTBETCTBUM C NOCTaHoBNeHneM [pasutennctea Poccuiickom
®epepauym ot 30 gekabpsi 2006 r. Ne 88128,

Cratben 35 BK P® pernameHTMpoBaHa pa3paboTtka un yctaHosneHne HOB Ha BoaHble
00beKTbl W LEeneBbiXx MNoKasaTenen kKayectBa BOObl B BOAHbIX OObEKTax, KOTopble
paspabaTbiBaloTcs Ha ocHoBaHuMu [NOK XMMUYECKMX BELLECTB, PaaMOaKTUBHbIX BELLECTB,

28 MocTaHoBneHve [MpaButensctBa Poccuiickoli ®epepauym ot 30 aekabps 2006 r. Ne 881 «O nopsigke yTBEpP>XAEHUS
HOPMaTMBOB AOMYCTUMOro BO3AENCTBUS HA BOOHbIE OOBbEKTbI».
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MUKPOOPraHN3MOB 1 ApYrnx nokasaTenein Ka4ecTsa Boapl B BOOHbIX OObeKTax. YTBep)XaeHne
HOB Ha BogHble 06BEKTbI OCYLLUECTBASETCA B MOPSOKE, ONpeaensieMoM MOCTaHOBJIEHNEM
Mpasutensctea Poccuickon ®epepaumm ot 23 nona 2007 r. Ne 469. Npu aTOM ycTaHaBnmBas
YPOBEHb, NPEBbILLEHE KOTOPOro 3anpeLleHo; 3TUM YPOBHEM CTanun ycTaHoBneHHble HOB Ha
BOOHble 06bEKTbI. HO Kak ncko4eHmne, cornacHo ®egepansHoMy 3akoHy OT 3 utoHst 2006 r.
Ne 73-®3 (B pean. PenepansHoro 3akoHa ot 14 nmons 2008 r. Ne 118-P3) po yreep>xaeHua HOB
Ha BOAHblE OOBLEKTLI, HO He No3gHee YeM 0o 1 aHBapa 2015 r. HOpMUpPOBaHME CoaeP KaLLMXCH
B cbpocax CTO4YHbIX BOO W (MnM) [OpPEeHaXXHbIX BOA BELWECTB N MUKPOOPraHM3MOB
OCYLLECTBSieTCA Ha ocHoBaHuu [NOK XMMUYecKnx BeLlecTB, PaavOaKTUBHbIX BELLECTB U
MUKPOOPraHn3MoB 1 Opyrux nokasaTenen KavecTsa BOAbl B BOOHbIX 0b6bekTax. C ogHoM
CTOPOHbI, 3aKOH YCTaHOBWJ1 CPOK AENCTBUS AHHOIMO NOSI0OXKEHWS, HO B C APYrON CTOPOHbI, Mbl
HabngaeM  IOPUANYECKYKD JIOTMKY B3aMMOCBSA3M YCTAHOBJIEHHbIX HOPMAaTtuMBOB O
npUpoaononbL30BaTeNen.

M3 MHOroYmcneHHbIX noA3aKOHHbIX HOPMATUBHbLIX MPAaBOBbIX aKTOB MOXXHO HanTu
pasnnyHble TPAKTOBKM TEX WM UHbIX MOJIOXKEHUN 3KOJIOMMYEeCKOro 3aKoHOAaTesbCTBa,
NnoaToMy Heobxoammo yunteiBatb N. 1 NMpasun NOAroTOBKM HOPMATUBHBLIX NMPAaBOBbIX aKTOB
denepanbHbIX OpraHoB WCMOMHUTENbHOW BflacTU M UX FOCYOAPCTBEHHOW perncrpauuu,
yTBEPXXAEeHHbIX nocTaHoBfieHneMm [paBuTtensctBa P® ot 13 aBrycta 1997 r. Ne 10092°
HOpPMaTUBHbIE MPaBOBble akTbl hefepasibHblX OPraHOB WCMOSHUTENIbHOW BRacTu (ganee
WMEHYIOTCA - HOPMAaTMBHbIE MPAaBOBblE aKTbl) U3JAOTCA Ha OCHOBE W BO WCMOSIHEHUE
henepanbHbIX KOHCTUTYLIMOHHBIX 3aKOHOB, heepasibHbIX 3aKOHOB, YKa30B 1 PacropsiXKeHUN
MpesngeHta Poccunckon Pepepaumn, NOCTAHOBEHUN U pacnopskeHunin Npasutenscrea
Poccunckonm ®epepauunmn, a Takke rno nHmyuatmee denepanbHbIX OpraHoB UCTMONHUTENBHOMN
BflacTn B npegenax ux kKomneteHumn. CornacHo n. 2 9TUX >Ke npasusil HOPMAaTUBHbIE
npaBoBble aKTbl U3garTcsa denepanbHbIMM OpraHaMmm WUCMNONHUTENBHOW BRacTu B BuUAe
NOCTaAHOBNEHUN, MNPUKA30B, NpPaBw/l, WHCTPYKUUA U MNONOXeHWin. V3pgaHne HopMaTuBHbIX
NpPaBOBbIX aKTOB B BUAE NMUCEM, PACNOPSXKEHN 1 Tenerpamm He gonyckaeTtcs. CTPYKTypHble
nogpasgeneHus 1 TeppuTopuanbHble OpraHbl (efepasibHbIX OpPraHoB WCMOSIHUTESIbHOM
BNaCTV He BNpase n3fgasaTtb HOPMaTUBHbIE NPaBOBbIe aKTbl. A B Cuy N. 17 yKa3aHHbIX Npasu
HOpPMaTMBHbIE NPaBOBbIE aKTbl, 3aTparnsaroLLme npasa, CBo60AbI N 063aHHOCTM YeNoBeEKa U
rpaxpgaHvHa, YyCTaHaBnuBawooLe npaBoBOM CTaTyC opraHu3aumin wnaM  uMmelolmne
MEXBEOOMCTBEHHbIN  XapakTep, nognexar  odwuumansHOMy  onybnvkoBaHuWi B
YyCTaHOBJIEHHOM MOPSAKE, KPOME akTOB WM OTAESIbHbIX WX MOJIOXKEHUW, cogep Kallmx

2 MocTtaHosneHue Mpasutensctea PO ot 13 aBrycta 1997 r. Ne 1009 «O6 yTBep>kaeHn MNpaBun NoaroToBKN HOPMATUBHbBIX
npaBoBbIX aKToB hefepalibHbIX OPraHOB NCMONHUTENBHOWM BNACTN U UX FOCYAAPCTBEHHON perncTpaumms».
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CBEeAEHNA, COCTaBNAWMNE FOCYOAPCTBEHHY TanHy, WM CBEOEeHUS KOHUOEHUMAaNbHOro
xapakTtepa.

Mpu atom cornacHo n. 10 Ykasa MpesunpgeHta PP or 23 maa 1996 r. Ne 76330
HOpPMaTUBHbIE MNPaBOBble aKTbl efepasbHbIX OPraHOB WCMOMHUTENbHOW BAacTu, KpoMme
aKTOB UM  OTAENbHbIX WX TMOJIOXKEHWIN, COAEep KalimMx CBefeHus, CcocTaBnsowme
rOCyf0apCTBEHHYIO TalHy, WM CBeOeHUs KOH(PUOEeHUManbHOro xapakrepa, He npoweguune
rOCYAapCTBEHHYIO pPErncTpaumio, a Takxxe 3apermcTpupoBaHHble, HO He OMNyONKOBaHHbIE B
YyCTaHOBJIEHHOM NOPSAKE, HE BAIEKYT NPaBOBbIX MOCAEACTBUIA, Kak He BCTYNuBLUME B CUSTY, U
He MOryT CNY>XWUTb OCHOBaHWEM 0151 perynmpoBaHnsi COOTBETCTBYIOLLUNX NPaBOOTHOLLUEHNI,
NPUMEHEHNSA CaHKUMA K rpaxkgaHam, [O/MKHOCTHbIM fMuam U opraHuMsaumsam  3a
HEBbIMNOJIHEHNE COAEeP KALLMXCA B HUX NpeanucaHnii. Ha ykasaHHble aKkTbl Hefb35 CCblnaTbCs
npyv paspeLleHnn CcnopoB. Takum o06pa3omM Mpu MNOCTPOEHMN HOPMATMBHOW MNpPaBOBOWN
nepapxmm HOPM 3KOJSIOMMYECKOro 3aKOHOO4ATENbCTBA NEPBOCTENEHHO Mbl PYKOBOLCTBYEMCS
KoHCTuUTyumnen, noslydaet n3 Hee uUenu npasoperynmpoBaHus, panee 3akoHOM Ne 7-03
yCTaHaB/MBaeTCA MexaHu3M npasopeanusauun, a MNoA3aKOHHbIMUA  HOPMAaTMBHbIMU
NpaBoOBbIMM  aKTamu YCNOBUS npasopeann3auunm  MexaHusma, npu  3STOM  MOopon
NPOTNBOPEYNBbIE Pa3bACHEHUS AaHHbIE B (hOPMeE NUCEM HE MOoAsieXxxaT K pacCMOTPEHNIO.

5.

PaccmoTpeHHass xapakTepucTuka HOPMMPOBaHWUSA MNokasana Ham, 4YTO OfHUM 13
ycnoBuin sBnsetcs (oHOBasi KOHLUEHTpauusi, OOHAKO COOTBETCTBYHOLUMA TEPMUH UMEET
PasnN4YHyt0 OKPacKy 1 B BONbLUMHCTBE CNy4YaeB NPUMEHNM TOJIbKO A1 NPUPOAOPECYPCHOro
perynmpoBaHnsd, a He NpupoaooxXpaHHoro. Ecnm obpaTtutbcs K peTPOCNEKTMBHOMY aHannay
NnpaBoOBbIX aKTOB, paHee POCCUNCKOE 3aKOHOOATENbCTBO NpefycmaTpmBano BblOefNleHnE B
OTOeNbHbI BUA, «€CTeCTBEHHble (hOHOBble KOHUeHTpauumn»3'. A cornacHo n. 2 [lMpasun
OXpaHbl MOBEPXHOCTHbIX BOA «(OHOBasA KOHLUEHTpauuss HOPMUPOBAHHOIO BeLlecTBa»
ABNAETCA KOSIMYECTBEHHOW XapakTEPUCTUKOW, OnpenenseMon ana AaHHOro WCTOYHMKA
npuMecen B 3aJaHHOM CTBOPE BOAHOro obbekTa npu Hambonee HebnaronpusTHbIX
EeCTEeCTBEHHbIX YCNOBNAX (hOPMNPOBaAHNA COCTaBa 1 CBOWNCTB BOAbl B HEM C YHETOM BJIUSIHUS
Ha 3a0aHHbIl CTBOP BCEX MNPOYMX WUCTOYHUKOB MNPUMECEN 34 UCK/IIOYEHNEM [AHHOIo
nctoyHnka. B HacTosiwee BpeMa uMMeeTcs HOpMaTuMBHOE 3akpenneHne peduHuunmn

30 Yka3 MpesngeHta PO ot 23 mas 1996 r. Ne 763 «O nopsigke onyGnnkoBaHUs 1 BCTYMEHWSt B Culy akToB lMpe3ngeHTta
Poccuiickon ®epepaunn, lMNpasutensctsa Poccuiickon depepauum U HOPMaTUBHbIX MPAaBOBbIX aKTOB efepanbHbIX OpraHoB
UCMONHUTENBHON BNacTu».

31T1. 2.6 «lMpaBuna oxpaHbl NOBEPXHOCTHLIX Bog (Tunosble nonoxxeHus)» (yTs. Fockomnpupogel CCCP 21.02.1991). [lokymeHT
haKTNyeCKn yTpaTun cuny Ha Tepputopun Poccuiickon depepauun B CBSA3K ¢ NpuHsaTueM BogHoro kogekca P® ot 03.06.2006 Ne 74-
®3, perynupyroLero OTHOLLEHUS N0 OXpaHe Bog.
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«@CTECTBEHHbIN NMPUPOAHbLIA (POH», HO MOHATNE «€CTeCTBEeHHasi (poHOBasi KOHLEHTpauus»
HaNpPsAMYH He PacKpbITO, OIS 9TOr0 MHOMOYUCIEHHAA TEPMUHOIOMS BbICTPANBAET LIENOYKY
B3aMMO3aBUCUMbIX OEMDUHNLNIA N3 Pa3INYHbIX NO CUNe HOPMATUBHOIO PErynpoBaHus.

Ins NOHMMaHMs KOHTEKCTa MOHMMaHUA cuTyaumm obpaTtumMcss B TEPMUHONOMN
nMetoLLieiica ansa onpeneneHns doHa, Hanpumep, B n. 12 TOCT P 56828.38-2018%? ykasaHo,
YTO «ECTECTBEHHbIA MPUPOAHLIA (POH» - 3TO E€CTECTBEHHO BO3HMKalOLWMe B NpUpope
LUyMOBbIE, MH(Pa3BYKOBLIE, YNbTPA3BYKOBbIE N BMOpPaUVOHHbIE BO3OENCTBMUS, T.e. Takue,
KOTOpble HabnogalTcs Npu OTCYTCTBMM aHTPOMOreHHOro BO3OENCTBMS, MPU 3TOM B
npuMeYaHnn K gaHHom (opMyMPOBKE CKasaHo, YTO «MPUPOAHbIe (haKTopbl OKpYy>KatoLei
cpenbl» NPEACTaBnstoT CoOBOM  eCTECTBEHHbIN (OH Buocdepbl, obecneynsaroLnn
OTHOCUTENIbHOE MOCTOSHCTBO €€ COCTaBa, KPYroBOPOT BELLECTB B NPUPOAE U CRy>Kallnin
OCHOBOW (PYHKLMOHNPOBAHNSA XXNBOW MaTepumn.

Mpu atom pgaHHbim TOCT paet Ham gBa noHaTtus: B n. 37 TOCT P 56828.38-2018
«(DOHOBAsi KOHLEHTpauus 3arpsAsHSIOWEro BewecTBa» - KOJIMYECTBO 3arpssHsoLWero
BELLECTBa, CoAep)Kallerocs B euHuue obbema OKpyXKawwen uam npupogHon cpeq,
r104BEPrHyThIX aHTPONoreHHomy so3genctaemnto, a B N. 109 NOCT P 56828.38-2018 «¢poHoBOE
3Ha4veHne nokasarenei Ka4ecTsa BOAbl» - 3HAYEHNE NoKasaTenen Ka4ecTsa BOAbl Bogoema
NN BOAOTOKA OO0 BAVNSIHUSA Ha HErO UCTOYHMKA 3arpsi3HeHMs. Takxe MMeeTCs onpeaeneHne
NOHATUSA «30HA BAUSIHUA UCTOYHUKA 3arpsA3HEHUsi» Kak 4acTb BOOOEMA UM BOOOTOKA, B
KOTOPOW NpeBbliLLeHbl POHOBbIE 3HAYEHMS NOKA3aTeNs KavyecTBa BOLbl, HO HAPYLLIEHNS HOPM
Kadectsa He HabsrogaeTcs. [JaHHble onpeaeneHnsi 3anmMmcTeoBaHbl U3 npunoxxennsa 1 Kk FOCT
17.1.3.07-8233,

Ecnn obpatutbcs K NepBONCTOYHNKY, TO N3 npeambynbl FTOCT 17.1.3.07-82 cnepyer,
YTO HACTOALLMA CTaHOapT yCTaHaBMBaET MNpasBuia KOHTPOMS KayecTBa BOObl BOAOEMOB U
BOOOTOKOB, BK/tO4Yasi YCTbEBblE Y4YacCTKU pPeK, No (U3NYECKNM, XUMUYECKUM I
rmagpobrnonorndeckumMm nokasarensm, ocyuectasnsemoro O6LLerocyfapCTBEHHONW Cny>XK6om
HaOMOEHNA N KOHTPONS 3a 3arpsA3HEHHOCTbO 06bekToB npupoaHon cpegpl (ONCHK).
CtaHpapT He pacnpoCTpaHseTCs Ha KOHTPOJSib KayecTBa BOA BOAOEMOB U BOAOTOKOB,
NCNosb3yeMbIX ONA KOHKPETHbIX uenen sogononb3oBaHus no NOCT 17.1.1.03-78, n Ha
aKcnegnunoHHble obcneposaHus. MNMpu aTom ykasanHblh FTOCT yTpatnn cuny, a B3aMeH emy
BBegeH ¢ 01.07.1986 MOCT 17.1.1.03-86%* u3 n. 1.2 koToporo, cnegyeT, YTO cTaHOAPT
NPUMEHSAETCA NpY pa3paboTKe HOPMATMBHO-TEXHUYECKON AOKYMEHTaLMM, CMOCOOCTBYOLLEN

%2 TOCT P 56828.38 2018 «HaunoHanbHbIi cTaHaapT Poccuiickoit ®epepaumn. Haunydwme [OCTYNHbIE TEXHOMOMMN.
Okpy»xatolasi cpega. TepMuHbl 1 onpedeneHns» (yTB. U BBeAeH B aeiicTaue MNprkasom PocctaHgapta ot 22.05.2018 Ne 269-cT).

33 OCT 17.1.3.07-82 «OxpaHa npupogbl (CCOM). MNippocdepa. MNpaBuna KOHTPOsst Ka4ecTsa BoAbl BOLOEMOB 11 BOLAOTOKOB».

34 TOCT 17.1.1.03-86 «OxpaHa npupogsl. Mnpgpoctepa. Knaccudukaums Bogonoib30BaHunii».
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paunoHanbLHOMY NCMONb30BaHNIO 1 OXpaHe Bog,. [pn 3ToM cornacHo UHOYKLMOHHOMY MeToay
NOCTPOEHHAsA CTaHA4APTOM Khaccugukauys NpMBOAMT Hac K CregyroLwen uenoyke: n. 2
«Knaccudukauma sogononb3oBaHu», n. 2.1 «lo uenam mcnonb3osaHna sog», n. 2.1.10
«CBpoc CTO4YHbIX BOLOY.

N3 paccmoTpeHHoro Hegenctaytowero NOCTa B n. 1.9 npunoxxenus 2 (ObssatenbHoe)
«[porpamMmmbl KOHTPOMSI MO FMAPOJIONMYECKUM U TMAPOXUMUYECKM MOKA3aATENSIM N OLIEHKA
kadectBa Boabl» [OCT 17.1.3.07 82 MOXHO NONyYUTb NPEOCTaBfEHME O MeXaHu3me
YCTaHOBJEHNS BISIHUS BOAOCTOKA Ha BOOHbIN OOBLEKT, Hanpumep: «[sa nnn 6onee cteopa
yCTaHaBMMBalOT Ha BOAOTOKAX MPW HanM4mm opraHn3oBaHHOro cbpoca CTouYHbIX Boa. OguH
N3 HUX pacnonaralT Ha PacCTOSHUN 7 KM BbilL/e OT UCTOYHUKA 3arpsi3HEHUsl, BHE 30HbI €ro
BJIMSIHUS, DPYTNE - HKE UCTOYHUKA 3arps3HEHUST UM NOCNEOHEro Mo TEYEHUIO N3 rpynnbl
NCTOYHNKOB 3arpsi3HEHNSA B CReQyloLLUMX MecTax: B MecTe AOCTaTOYHO MOJIHOro (He MeHee
80%) cmelleHnss CTOYHbLIX BOA, C BOOAMW BOAOTOKA, 77oM HEBO3MOXHOCTH OTOOopa npob B
CTBOPE [10JIHOrO CMELLUEHNS (3HAYNTESIbLHOE YAal/leHne, OTCyTCTBue nogbe3dqa v T.11.)
4oryckaercsi oTéop rpob B CTBOPE, PACIIO/IOKEHHOM OJINXKE K UCTOYHUKY 3arPsS3HEHNST, B
MECTe, onpenensaemMom B yCTaHOBIEHHOM nopsiake He pganee 0,5 KM OT cbpoca CTO4HbIX BOA
npu OTCYTCTBMM pPaCCEMBAIOLLEro BbIMyCKa /719 OOBEKTOB  PblOOXO3SNCTBEHHOO
BOAJOr0/Ib30BaHNS.».

Wnn Takon npumep: B N. 1.12 npunoxeHus 2 (ObasaTtenbHoe) «[porpaMmmbl KOHTPONS
Nno rMaPOSIOrMYECKM N MMOPOXMMUYECKMM MOKa3aTensaMm 1 oueHka Kadectsa Bogpl» TOCT
17.1.3.07 82 - «Konn4ectBO BepTuKanein B CTBOPE Ha BOOOTOKAX OMNpefensoT C y4yeTom
YCI10BUYT CMELLIEHVS BOA, BOOQOTOKA CO CTOYHbIMM BOAAMM, a TakKXKe C BogamMmu NpuUToKOoB. Mpwu
HeoOOHOPOOHOM XMMUYECKOM COCTaBe BOObl B CTBOpPE YCTaHaBIMBAKOT HE MEeHee Tpex
BepTuKanen (Ha CTPeXHe U Ha paccTtosHun OT 3 oo 5 M OT Geperos), NPV OAHOPOAHOM
XUMNYECKOM COCTaBE - O4Hy BEPTUKANb (HA CTPEXHE BOAOTOKA). Konn4ecTBo BepTUKanen B
CTBOPE Ha BOOOEMAX OMpPenensoT C y4EeTOM LUMPUHBI 30HbI 3arpA3HEHHOCTY Bogoema. Mpwu
9TOM NEPBYKO BEPTUKANb pacnonaratT Ha paccTtosHum He gasnee 0,5 km oT bepera v ot
mecta cbpoca CTOYHbBIX BOf, TNOCNEOHIO - HEMNOCPeACTBEHHO 3a rpaHuUEn 30Hbl
3arpsA3HEHHOCTMW. ».

Takum o6pa3oM ANsi YCTaHOBMIEHUSA YPOBHS BAUSIHUS CTOKOB B BOAHbIA OOBLEKT
yCTaHaBMBasiCsa Npu y4eTe MHOXXeCTBa (DakTOpPOB, HanpuMep, YPOBEHb CMELLIEHNST CTOKA C
NPUPOAHON BOOOW WAW yOANeHHOCTb OT BOAOBbINYCKa, WM TEXHUYECKUE BO3MOXXHOCTMU
camoro npouecca cbpoca CTOKOB B BOOHbIN OOBLEKT, NPy 3TOM HEOOXOANMO Yy4uTbIBaTb U
hU3NYECKYt0 BO3MOXKHOCTb OT6OPOB MNpob, Hanpumep, HeOGNaronpPUATHbIE MNOrofHble
YCNOBUSA, WM TEXHUYECKYID HEBO3MOXHOCTb oOTbopa. CoOCTBEHHOro roBopsi cama
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npouegypa ycTtaHoBfieHUs1 (DOHOBbLIX MoOKasaTenel NOCTpOoeHa Ha 3aBMCUMOCTU OT psaa
PU3NYECKNX U  TEXHOMOTMMYECKUX YCNOBWUIA, MO3TOMY MOXHO YTBepXpaTtb, 4YTO B
NPUPOA0OXPAaHHbIX LIENSX YCTaHOBNEHNE (POHOBbLIX KOHLEHTpaunin BELECTB B BOAE BOAHbIX
06BEKTOB HOCUT NO CyTK BonbLUe hopManbHbI XapakTep, Tak Kak yctaHosneHne HKOC yxxe
COMNPOBOXXAANI0Cb NPOBEAEHMNEM IKOJIOMMYECKUX UCCNEAOBaHUA, a 3Ha4unT bbina npoBeaeHa
OUEHKa BNUSHUS PasfinyHblX  (aKTOpPOB, MNO3TOMY [OOMOSHUTENbHbIE  OJINTENbHbIE
nccnegoBaHns MpuBenyT TONMbKO K 3aTArMBaHMIO Hadana npoLeccoB BOCCTaHOBJEHUS
HapyLUEHHOro MPUPOAHOrO0 COCTOSIHUSI COOTBETCTBYIOLLErO KOMMOHEHTA OKpY»KatoLLein
cpenpl.

OpHako, ecnn obpaTuTbCs K psigy MHbIX CneumanbHbiX HOPM, TO TyT BO3HUKaeT
COBEPLLEHHO ApYyroe NpeacTaBfieHne OTHOCUTENIbHOrO TOro, YTO cUUTaTb «OHOM>.

Hanpumep, n. 3.1.51 CTO Tlasnpom 8-2005%° «hoHOBass KOHUeHTpauus» -
KOHLIEHTpAaUMs BellecTBa B BOAE, paccyuTbiBaeMasi MPUMEHNTENbHO K AAHHOMY UCTOYHUKY
npumecel B @OHOBOM CTBOPE BOAHONO 06bEKTA NMPW PacHETHbIX MMAPOSIOMMYECKNX YCNOBUSIX,
yUnTbIBaOLWAs BIMSIHUE BCEX MCTOYHUKOB NMPUMECEN, 32 UCKITIOYEHNEM OAHHOMO MCTOYHUKA.

M. 37 TOCT 17.2.1.03-84% «®oHOBasA KOHUEHTpaLusa 3arpsisHsiowero atmocdepy
BELEeCTBa» - KOHLIEHTpauns 3arpsasHsoero atMmocdepy BeLlecTBa, Co3faBaemasi Bcemu
UCTOYHUKaMM, NCKNoYasi paccmaTprBaeMble.

M. 3.1.52 FOCT 17.0.0.04-90%" «choHOBasA KOHLEHTPAaLMA 3arpsi3HAIOLLLEro BelecTsa»
- KOJINYECTBO 3arpsi3HSAOLLErO BELLECTBA, COAEP KALLErocs B eanHuLe obbema 1pmpogHov
cpenbl, 104BEPXKEHHOV aHTPOMOreHHOMY BO3OENCTBUIO.

M. 3.1.6 P 52.24.765-2012% un n. 3.15 PO 52.24.689-2006%° paioT ogvHakoBoe
onpepeneHne: «(poHOBasi KOHLUEHTpauus XUMWUYECKOro BeLlecTBa» BK/KOYalollee B
pacyeTHOE 3HaYeHMEe KOHLEHTpaUMM BELLECTBA KaK ECTECTBEHHble, Tak aHTPOIMNOreHHbIe
(haKTOpbl BO3OENCTBUS.

MoOXHO cKasaTb, 4YTO COAepXXaHne MPUBEOEHHbIX HOPM  yKasblBaeT Ha
NPUBEP>XEHHOCTb K NepBOMY noaxony onpeaeneHns hoHOBbIX KOHUeHTpaumin. OgHako, ecnm
nocmoTpete PO 52.24.622-20014°, koTopbli 6bin  ynpasgHeH 01.09.2017, 1o Ans
onpepeneHns oHa HEOO6XOAMMO Y4YUTbIBaTb YHACTOK BOOOTOKA HAUMEHEE 104BEPXXEHHbIV

3 CTO.Masnpom.8.2005 «PernameHT Mo pacyeTy npedenbHO AO0MyCTUMbIX COPOCOB BELLECTB B MOBEPXHOCTHbIE BOAHbLIE
06bEKTbI CO CTOYHBIMM BOAAMU».

36 "OCT 17.2.1.03 84 «OxpaHa npupogbl. ATMocepa. TepMUHbI 11 ONPeRENEeHUst KOHTPONS 3arpsi3HEHNST».

87 TOCT 17.0.0.04 90 «["ocypapcTtBeHHbIn cTangapT Coto3a CCP. OxpaHa npupoabl. 9KONOrMHYecKuii NacnopT NPOMbILLIIEHHOrO
npeanpusaTus. OCHOBHbIE MOMNOXKEHUS».

38 P 52.24.765 2012 «MeToguka pacyeTa CTOMMOCTY PaboT MO PaCCMOTPEHUIO NMPOEKTOB HOPMATUBOB [ONYCTUMbIX C6pPOCOB
BELLECTB B BOAHbIE OOBEKTbI U NOArOTOBKE CMPABOK O PACHETHBIX XapaKTEPUCTUKAX BOJOTOKOB».

39 P[] 52.24.689-2006 «Mopanok cornacoBaHnsi MPOeKTOB HOPMaTMBOB NPeaesbHO AoNyCTUMOro c6poca BpeaHbIX BELLECTB B
BO[HbIE OOBEKTbI».

40 pM1 52.24.622 2001 «PykoBopswmii AoKyMeHT. MeToanyeckne ykasaHusi NPOBEAEHUS] Pac4eToB (HOHOBbLIX KOHLEHTpaLuui
XUMUNYECKUNX BELLECTB B BOAE BOLOTOKOB>.
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aHTPOrNOreHHOMy BO3OENCTBUIO, YTO [AET HaM BO3MOXXHOCTb OTHOCUTb 3TO MOHATUE YXKE KO
BTOpOMY nogxogy. CTouT OTMETUTb, YTO NOCNE OTMEHbI AaHHOro PyKoBOOALLEro JOKYMEHTA,
ero sameHnnn P 52.24.622-2017 (mencteoBaBwunin oo 26.09.2019) n P 52.24.622-2019
(nencteyrowmin ¢ 27.09.2019) koTopble ONPeAenstoT NOPSOOK YCTaHOBEHUST «YCJIOBHbIX
(OHOBBLIX KOHLUEHTpauuin» nns uenen ycrtaHosneHms HOC npwn onpegeneHun nnatbl 3a
HeraTMBHOE BO3AENCTBME Ha oKpyxawowyk cpegy (HBOC) B nopsigke ycTaHOBIEHHOM
noctaHoBneHvem MpasuTtenscTea PO ot 03.03.2017 Ne 25541,

Mo cBoemy npaBoBOMYy cMbIcfly nonoxeHna Metoamkum Ne 87 n 3akoHa Ne 7-O3
OTHOCAT «(POHOBYIO KOHLIEHTPALNO» K «€CTECTBEHHON (DOHOBOW KOHLIEHTpauun», Tak Kak
Bpep (ywepb) aTo pesynbTaT HapyLEeHNs 3KON0rM4eckom 6e30nacHOCTI.

3aknio4veHue. Discussion.

TepMmnHonorna ¢OHOBOM U YCNIOBHOM (POHOBOW KOHLEHTpauuM 3arpssHSAOLWLnNX
Bewects cnabo paspaboTaHa B HOPMAaTUBHbIX MNPAaBOBbIX [OOKYMEHTax. Y4uTbiBas
abCTPaKTHOCTb CTPYKTYPHbIX eQuHIUL, paccMaTpuBaeMblx geuHnumin, B cyaebHom npakTuke
BO3HUKaET NOAMEHa MOHATUI, YMPOLIEHME N KaK CneacTBuMe NpaBONpUIMEHEHVE B LESIOM
Ha4YMHaeT UCNoNb30BaTb OOHM U TE XKe CnoBa NnogpasymesBas pasfnyHble OCHoBaHuS. 3-3a
Yyero BO3HWKaeT HeOoOHO3Ha4YHOe TMOHMMaHMe W camMoro akTa HacTynneHus Bpeda
OKpYy>KawLlen cpefe, Tak Kak ana pasfnyHbiX LeNen 3akoHOoAaTeNnbCTBO npeanaraet
pasnn4yHble Nogxodbl K MUX YCTaHOBMEHUIO. AHanM3npysa nNpeacTaBsfieHHble AaHHble MOXXHO
cKkaszaTb, 4TO pasamyMe TepMuMHOB (QOHOBOW W YCNIOBHOW (POHOBOW KOHUEHTpauumn
HeoOXoOMMO MNPUMEHATbL WUCXOAS M3 Uenn Ons KOTOPOWM OHU MPUMEHSIIOTCS, Tak Aans
NPUPOA0OXPAHHON Lenn HeO6XOAMMO UCMO0Nb30BaTb NOHATNE (DOHOBAA KOHLEHTpaLMsa Kak
«€CTeCTBEHHas (POHOBas KOHLEHTpauus BewecTB» He MNOoOBEpP>XEHHask aHTPOMNOreHHOMy
BO3OENCTBUIO, a AN NPUPOLOOPECYPCHON Lennm — «ycrioBHas (hOHOBas KOHUEHTpauus» B
KOTOPYIO BKJIOHAKOTCHA BCE UCTOYHUKN BO3LENCTBUSA 3a UCKIIHOYEHNEM paccMaTprBaeMoro.
Mpn atom yctaHoBneHne HOC pervoHanbHbIMU OpraHamy UCMOSIHUTESIbHOM BRACTW HWXKe
HKHero nopora MNAOK pomkeH paccmatpmBaTtbes Kak yctaHoBneHne HKOC pernoHansHoro
YPOBHS,, W COOTBETCTBEHHO €ro HapyweHue Kak HaHeceHne Bpepa (ywepba)
COOTBETCTBYHIOLLEMY KOMMOHEHTY OKpYy>KaroLlen cpenbl u HaobopoT, yctaHosneHune HAOC
Bbllwe HwkHero nopora MOK He [OMKHO MCNonb30BaTbCA [OJ/1s1 YCTAHOBMEHUSA (pakTa
npuynHeHns sBpepa (ywepba), Tak kKak umetrotcsa HKOC chepepanbHOro ypoBHs, HapyLUeHne
KOTOPbIX TakxXe OyaeT NoATBep)XaaTb HACTyrnneHve Bpeda (ywepba).

41 MocTaHoBneHue MpasuTtenscta PO ot 03.03.2017 Ne 255 «O6 ncyMCneHUn 1 B3UMaHUW NnaThbl 3a HeraTuBHOE BO3AENCTBYE
Ha OKpYy>KatoLLyto cpefy».
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PeueHseHT: Oemngosny TaTbsHa BuktopoBHa - KaHamaaT dhunonorn4eckmnx Hayk.
depepasnibHOE rocygapCTBeHHOE BI0AXXETHOE 00pa3oBaTesibHOE YYpEXXAEHNE BbICLLErO
obpasoBaHus «Bonrorpagcknii rocyaapCTBEHHbI MEQULMHCKNI YyHUBEPCUTET» MHUCTEPCTBA
30paBooxpaHeHnst Poccuninickon depepaummn, npenogasartens LieHTpa no nay4eHumno pycckoro A3bika
ON9 NHOCTPaHHbIX CTYOEHTOB

As it is known, every discourse-text presents a regular structure and a coherent
system, functioning as a complete message, possessing its own content and organized by
one of abstract models, existing in the language, characterized by some distinctive features
[11]. The very notion of ‘content’ applied to a text unity acquires its terminological use,
different from the notions: ‘sense’ and ‘meaning’. So, coherence and cohesion can be treated
not only as semantic phenomena, being manifested as structural, semantic and
communicative integrity, ‘interacting as form, content and function’ [1]. It's evident that
communicative integrity of a discourse-text is expressed in the relations of successions
between its forming components, micro-segments, or super-phrasal units (SPU) [10].
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Otherwise, each following sentence of SPU (micro-text) is supported by a preceding one, what
produces various communicative chains, structuring a statement informatively in the direction:
from a known fact to a new one. All sentences, forming a (micro)text, are interlinked not only
by their thematic unity and the principle of communicative progression, but also by external
signals, indicating that all the components make up some structural complex. Such linking
elements can be presented by pronouns, articles, auxiliary verbs, particles, etc.

Discourse-texts of different styles can be also formed by means of special elements,
having got in the theory of linguistics the name of ‘logical connectives’ [6]. These linking words,
or so called ‘transitions’ can both contribute to text unities structuring and comprehension. It's
obvious that depending on the functional-stylistic character of discourse-texts in question the
number and cast of connectors can considerably differ with certain types possible prevailing.
This fact can be explained by specific features of text fragments structural-compositional,
logical-semantic integrity. In its turn, that predetermines possibilities of more/less extensive
variation of syntactic relations and means of their realizing, what results in different units
contextual synonymy. Evidently, these tendencies are expressed distinctly in speech
statements characterized by high preciseness and logics of material presenting, informative
density, what is particularly observed in scientific and official prose. Strict segmentation and
linear structuring, compositional unity of such texts necessitate constant use of (inter)phrasal
connectives with more or less expressed lexical semantics.

Considering a generally accepted in modern communicative pragmatic syntax theory
principle of ‘transitions’ classifying into three main types [3]: a) purely grammatical; b) lexical-
grammatical; c) purely lexical, it's necessary to define more precisely the actual scope and
content of sub-classes in question. Thus, the first group comprises copulative elements:
auxiliary verbs, conjunctions, prepositions, some parallel constructions, etc.; the second
division includes parenthesis-modal conjunctive words, whole sentences and their parts,
prepositional-substantive complexes, etc.; the third group covers various word doublings,
synonyms, antonyms, etc., with taking into account connective word combinations, phrase
segments and chains, such as: conjunction + conjunctive adverb, conjunctive adverb +
parenthesis element, part of a sentence + conjunctive adverb, conjunctive adverb +
conjunctive adverb, etc. One can easily guess that a special interest for researchers is
provoked by the second group units considered to be signals of sin-semantic relations,
markers of so-called ‘left/right context’ [1]. The cast of these elements is formed primarily by
parenthesis-modal adverbial-substantive elements: a) ‘besides, more(over), furthermore,
again, likewise, certainly, then, next, now’, etc. (en.); ‘maintenant, en plus, ensuite, encore,
alors, en effet, enfin’, etc. (fr.); ‘ausserdem, mehz, weiteres, wieder, natuerlich, gewiss,
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naechste’, etc. (ger.), marking connective type relations; b) ‘however, yet, still, (al)though,
hence’, etc. (en.); ‘pourtant, cependant, quand méme, en méme temps’, etc. (fr.); ‘trotzdem,
noch, zumindest, obwohl’, etc. (ger.), marking contradiction type relations; c) ‘therefore,
thereupon, thus, accordingly’, etc. (en.); ‘conséquemment, finalement, enfin, donc’, etc. (fr.);
‘deschalb, folglich, demnach, solchergestait’, etc. (ger.), marking consequence type relations.
It s quite natural to suppose that all of them can easily correlate with primary and secondary
conjunctions as bearers of synonymic functional meanings, even replacing and supplementing
them in certain positions. So the elements of this kind are able to form particular peripheral
compound groups of words in the language system, combining morphological features of one
class with syntactic characteristics of another and are regarded as partial transforms, having
special localization zones in the functional-semantic field of ‘conjunction’ [10]. In fact, most of
such lexical-grammar ‘transitions’ are incorporated into syntactic complexes not only as
constructive elements, fixing contextual-logical connections between sentences and their
parts, but also as the markers of modal assessment, signals of actual segmentation [9]. The
ability of obtaining connective functions in a large syntactic context can be explained not only
by initial semantic similarity with so called ‘pure’ conjunctions and conjunctive words, i.e. the
absence of subject-conceptual content in their semantics, but also by a clear tendency for
‘language economy’ [6]. In fact, it is even considered to be the ground for their raising to a
special interclass sub-category of so called ‘conjunctive adverbs’ existing in the language
system as a ‘complex group of non-changeable lexical units, differentiated by distributive
characteristics’ [3], a constant reserve for conjunctions total cast enlarging.

Acknowledging the possibilities of frequent parenthesis elements transpositions into
syntactic distributions favorable for acquisition a secondary conjunctive function, it is
necessary to mention the inner reasons and factors of this phenomenon. The main factor
predetermining the easiness of their position and functional charge change, apart from their
paradigmatic features, i.e. almost absolute morphological invariability (with the exception of
some adverbial words ability to produce degrees of comparison forms, for example, ‘likely’),
is their semantics initial relativity [5]. Primarily different elements of adverbial-substantive and
other genesis thanks to their lexical semantics abstractness and largeness of their
manifestations scope are capable of marking the widest spectrum of semantic-syntactic
relation nuances in predicative structures, SPU: temporal, conditional, causative, concessive,
conclusive, contradictory, etc. In fact, it causes a really strong trend for their constant
integration with purely grammar copulas, what results in possible partial or complete
functional-semantic complex transforming and correspondingly in their further moving first
into peripheral and then towards the central zones of ‘conjunction’ functional-semantic field
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spheres [10]. Of course, this process of ‘parenthesis-modal’ and ‘conjunction’ functional-
semantic fields interaction is rather slow, characterized by a multi-stage course, what can be
shown schematically by the figures presented below.

Figure 1. The first stage of functional-semantic fields interaction

Remark:
A —the center of ‘parenthesis-modal’ functional-semantic field sphere

B - the center of ‘conjunction’ functional-semantic field sphere
C - the point of functional-semantic fields integration

Figure 2. The second stage of functional-semantic fields interaction
Remark: C, D - the points, marking the border of functional-semantic fields integration zone.

Figure 3. The third stage of functional-semantic fields interaction
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Remark: The shaded segment marks the enlarged zone of functional-semantic fields
integration.

Figure 4. The fourth (final) stage of functional —semantic fields interaction
Remark: The circles inside mark the zones of parenthesis-modal ‘transitions’ localization
adjacent to the centers of the functional-semantic field spheres.

Depending on the extent of ‘relativity’ component expression in connective elements’
general semantics, they can be localized in different circles of ‘conjunction’ functional-
semantic field structure, more or less distantly from its central sections, what predetermines
the possibility of such units use as the basic construction material. Naturally, the group of so-
called secondary conjunctives can be formed in the periphery of adverbs class out of elements
mostly disposed to be syntactic copulas in complex sentences, SPU because of their
semantics ‘relativity’ component expression top extent [10]. For example, adverbial words and
combinations: ‘moreover, furthermore, however, therefore’, etc. (en.); ‘ensuite, encore,
pourtant, en plus, conséquemment’, etc. (fr.); ‘ausserdem, weiteres, trotzdem, folflich,
demnach’, etc. (ger.) are used for syntactic complexes parts binding with the same intensity
as interrogative-relative adverbs (‘when, where, why, how, what’, etc. (en.); ‘quand, comment,
ou, pourquoi, que’, etc. (fr.); ‘wann, wo, warum, wie, was’, etc. (ger.)). Other elements of this
group: ‘meanwhile, instead, finally, hence, also, consequently, none/nevertheless, next, still,
then, otherwise, besides, thus’, etc. (en.); ‘finalement, initialement, cependant, enfin,
contrairement’, etc. (fr.); ‘dann, naechste, noch, deshalb’, etc. (ger.) are most frequently used
as discourse-text inter-sentential ‘transitions’ together with prepositional-substantial
combinations, prepositional-conjunction contaminants and compound copulas.

For example: 1. Now the economies of English-speaking countries stand at different
stages of the cycle. However, despite periodic recessions or depressions, they have continued
to grow over time [2, p.126].
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2. Capital is also needed for salaries, credit extension to customers, advertising,
insurance and many other operations. Moreover, financing is essential for growth and
expansion of a company... [2, p.147].

3. Horizontal mergers allow to secure low cost operation by realizing economies of scale
in manufacture and distribution. Besides, the combined organization may have access to
technical and financial resources, previously not available [2, p.128].

4. Pour étre efficace, il faut que les moyens soient doublés. En plus, il vaudrait mieux
augmenter le controle et adapter les textes, aujourd hui totalement dépassés par les nouvelles
technologies [8, p.138].

5. Les transformations que la France a connues durant les années 60-80 ont entrainé des
réformes profondes dans le domaine de I'enseignement. Cependant, les changements qui en
découlent, maintiennent l'inégalité sociale [8, p.126].

6. Quant aux nouvelles technologies, elles nous astreignent a une temporalité assez
breve. Par suite, le déréglement de la temporalité politique, économique devient une simple
figure de la bétise [8, p.154].

7. Classical economists believe that under these circumstances, the interest rate will fall,
causing investors to demand more of available savings. And an increase in savings will lead
to arise in investment expenditures through a reduction of the interest rate [2, p.159].

8. Tout est affaire de perspectives et de structure de consommation, car on peut
observer a la fois laugmentation des colits de certaines dépenses contraintes; mais aussi la
baisse des coilits de communication [8, p.147].

9. Universitare Bildung gehorte nach Auffassung der meisten nicht dazu, folglich muss
das System geandert werden [4, p.138].

10. Die Ermittler hatten das Gebaude nach neun Stunden wieder verlassen, meldete die
Nachrichtenagentur Anadolu. 7rotzdem haben die nichts gefunden [4, p.178]

11. Organisationen des Landes versammeln um sich stindig ganze Reihen ihrer
Anhanger, keine gleichgiiltigen Menschen, gerade deshalb ist es schon gelungen, sehr viele
scharfe Probleme auf einer positiven Grundlage zu losen [4, p.124].

12. Es gibt keine Garantie, dass die Gefahr auf Canterbury begrenzt ist... Und alle
Neuseelander miissen besonders wachsam sein", hiefd es... [4, p.167]

It's quite obvious that copulative words in above given phrases show certain difference
of semantic features expression extent. Thus, the adverbial-substantial elements ‘moreover’
(en.), ‘en plus’, ‘par suite’ (fr.), ‘deshalb’ (ger.) uniting syntactic complexes parts: (2), (4), (6),
(11) bring into them lexical-semantic nuances of ‘addition’, ‘supplement’, ‘logical order’,
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‘consequence’, ‘succession’, accentuating at the same time the most relevant information,
contained in the statements segments. Otherwise, they play both the roles of modal quality
explicators-modifiers [6] and communicative-pragmatic lexical intensifiers. One can guess,
that this position of ‘discursive elements’, that's of ‘left/right side sin-semantic signals’ [12],
helps them to mark a passage from one (micro)theme to another, thus contributing to actual
segmenting of syntactic groups. As far as adverbial elements ‘however’ (1), ‘cependant’ (5),
“trotzdem’ (10) are concerned, they probably add the lexical nuance of ‘contradiction’ into the
whole semantic-syntactic complex, functionally closely interacting with conjunctions ‘mais’
(8), ‘und’ (12).

Of course, the very possibility of combining two functions at the same time - of a binding
element/ an adverbial modifier, proves the independence and broadness of their base lexical-
grammar meaning with the lexical component obvious prevailing, its ‘conjunction’ element
having much weaker manifestations. Thus, all this necessitates postulating the fact of
preserving initial semantic features by the adverbial-substantive ‘transitions’ in question
despite their actual syntactic transpositions and ‘auxiliary’ functioning usual character. In case
(3) the adverbial-conjunctive word ‘besides’ also acts as a copula joining two parts of a
complex phrasal unity, thus it realizes primarily the ‘conjunction’ component potentially
contained in its base semantics and peculiar in any extent for most adverbial words. In fact,
this unit is not related concretely to any of phrase segments, what can be proved by the
impossibility of its combinations supposed excluding of syntactic complexes in case of
possible segmentation. That is an obvious sign of this ‘transition’ semantic dominant absence
and initial category features obvious transposition in given syntactic distributions [10]. Of
course, the common sign of paradigmatic invariability provides possibilities of their mutual
integration in the sphere of morphology.

It's quite clear, that the adequate idea of ‘conjunction’ element expression extent in a
language unit general semantic complex and possible transformation usual/occasional
character under given syntactic distributions can be obtained only in case of its multi-aspect
comparing with specialized ‘conjunction’ function bearers — purely grammar copulas. So,
considering the functional-semantic features of parenthesis-modal linking elements
‘moreover’, ‘however’, ‘folglich’, ‘trotzdem’, ‘en plus’, ‘cependant’ and grammar copulas ‘and’,
‘besides’, ‘car’, ‘und’, ‘deshalb’, etc. one can distinctly see their close interaction by the
meanings of ‘relativity’, ‘conjunction’: (1); (2); (3); (4); (5); (6); (7); (8); (9); (10), (11), (12). The
similarity of ‘transitions’ functional charge in above given examples is quite evident, still, their
obvious semantic differentiation is observed in the extent of lexical components expression in
the general semantic complex. Surely, the conjunctions ‘and’, ‘car’, ‘und’, as well as adverbial-
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conjunctive words ‘besides’, ‘deshalb’ bring into phrasal unities a purely grammar meaning of
‘joining’ and entering them as linking elements they can't be considered their members. Thus,
they are totally (7), (8), (12) or mostly (3), (11) deprived of any other functional charge and can
be omitted without any violation of phrases coherence and changes of their semantics.

For example: (8); 8! Tout est affaire de perspectives et de structure de consummation...
on peut observer a la fois laugmentation des coiits de certaines dépenses contraintes; ...
aussi la baisse des colits de communication.

(11); 11'. Die zivilgesellschaftlichen Organisationen des Landes versammeln um sich
standig ganze Reihen ihrer Anhanger, keine gleichgiiltigen Menschen, gerade ... ist es schon
gelungen, sehr viele scharfe Probleme auf einer positiven Grundlage zu l6sen.

(12); 12'. Es gibt keine Garantie, dass die Gefahr auf Canterbury begrenzt ist... alle
Neuseelander miissen besonders wachsam sein", hiefd es...

At the same time, the omission of parenthesis words: ‘moreover’ (2), ‘however’ (1), ‘en
plus’ (4), ‘par suite’ (6), “folglich’ (9), ‘trotzden’ (10) would probably cause a visible modification
of statements general semantic structure even in case of preserving their relative integrity.

For example: (1); 1'. Now the economies of English-speaking countries stand at different
stages of the cycle. ...Despite periodic recessions or depressions, they have continued to
grow over time.

(2); 2'. Capital is also needed for salaries, credit extension to customers, advertising,
insurance and many other operations. ... financing is essential for growth and expansion of a
company...

(); 3'. Horizontal mergers allow to secure low cost operation by realizing economies of

scale in manufacture and distribution. ... the combined organization may have access to
technical and financial resources, previously not available.
(4); 41. Pour étre efficace, il faut que les moyens soient doublés. ... il vaudrait mieux

augmenter le contréle et adapter les textes, dépassés par les nouvelles technologies.

(5); 5'. Les transformations que la France a connues durant les années 60-80 ont
entrainé des réformes profondes dans le domaine de I'enseignement. ... les changements qui
en découlent, maintiennent l'inégalité sociale.

(6); 6'. Quant aux nouvelles technologies, elles nous astreignent a une temporalité assez
bréve. ... le déréglement de la temporalité politique, économique devient une simple figure de
la bétise.

(9); 9'. Universitare Bildung gehorte nach Auffassung der meisten nicht dazu, ... muss
das System geandert werden.
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(10); 10'. Die Ermittler hatten das Gebiude nach neun Stunden wieder verlassen, meldete
die Nachrichtenagentur Anadolu. ... haben die nichts gefunden.

(12); 12'. Es gibt keine Garantie, dass die Gefahr auf Canterbury begrenzt ist. ... alle
Neuseelander miissen besonders wachsam sein", hiefd es...

The functional differentiation of ‘transitions’ in above given examples becomes even
more evident, if one takes into consideration their location in syntactic unities. It is known, that
conjunctions can occupy a strictly fixed place corresponding to their utilitarian destination and
thus any attempt to move them into some other position will cause an obvious sense violation.
For example: (8); 82. Tout est affaire de perspectives de commerce, on peut observer a la fois
car 'augmentation des coiits de certaines dépenses contraintes, aussi la baisse mais des
colits de communication...

(12); 122. Es gibt keine Garantie, dass die Gefahr auf und Canterbury begrenzt ist... alle
Neuseeldnder miissen besonders wachsam sein", hiefd es...

Moving the conjunction into the beginning of a phrase results in acquiring by it another
functional charge — of a discourse-text connector with a previous context implied:

(11); 112. Deshalb die zivilgesellschaftlichen Organisationen des Landes versammeln
um sich standig ganze Reihen ihrer Anhanger, keine gleichgiiltigen Menschen, gerade ist es
schon gelungen, sehr viele scharfe Probleme auf einer positiven Grundlage zu lésen...

In fact, any moving of parenthesis-adverbial words in the frame of given statements
doesn't cause violations of their general semantic integrity. For example:

(2); 22. Capital is also needed for salaries, credit extension to customers, advertising,
insurance and many other operations. ... financing is moreover essential for growth and
expansion of a company...

(3); 32. Horizontal mergers frequently allow to secure low cost operation by realizing
economies of scale in manufacture and distribution. ... the combined organization may
besides have access to technical and financial resources, previously not available.

(4); 42. Pour étre efficace, il faut que les moyens soient doublés, ...il vaudrait mieux en
plus augmenter le controle et adapter les textes, dépassés par les nouvelles technologies.

Of course, these experimental data and results of multi-aspect analysis carried out show quite
clearly real margins and points of different types parenthesis-modal discourse-text
“fransitions’ and grammar copulas possible semantic-functional interaction, manifested in the
aspects of integration/differentiation.

In general, all this obviously proves the broadness of lexical-grammar parenthesis-modal
discourse-text ‘transitions’ semantics, what allows them to play both the role of intra-phrasal
copulas and sentence modifiers, bringing various lexical nuances into the total syntactic
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complexes meaning. Surely, it gives a real ground for stating their functional integration with
‘pure’ copulas by common meanings of ‘relativity’, ‘conjunction’ contained in the semantic
complex. At the same time, they are obviously differentiated by the sign of lexical components
presence/absence in general semantics. This also proves a real poly-functionality of
parenthesis-modal conjunctive equivalents, permitting them to play the role of lexical
intensifiers and discursive modal markers in the frame of syntactic complexes. Discourse-text
“transitions’ of various genesis create a parallel gradation of reality assessments (degrees of
reality) of a fact, exposed in each of complex syntactic units parts. They can be also treated
as explicators of texts modal quality and most informative segments, capable of bearing the
additional functional charge of actual segmentation means. Thus, one has an obvious reason
to consider lexical-grammar connectives an open-bordered group of poly-semantic
(functional) units with hybrid characteristics, localized at the crossing of ‘modality’, ‘adverbial’,
‘substantive’ fields and occupying a separate open micro-field adjacent to (micro)fields of
conjunctions/conjunctive words. It is evident that the scope and frequency of parenthesis-
modal ‘transitions’ use are stipulated by specific structural-compositional and stylistic features
of discourse-texts in question.
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Abstract. The modern trend in medical education is to integrate fundamental knowledge in the field of science with
its clinical application.

The most important feature of higher medical education in modern conditions is competence-based approach, the
essence of which lies in creating conditions for development of academic, professional and social competences in students [5,6].
The process of doctor training becomes personality-oriented, with clinical orientation of cognitive activity [2]. In this regard,
the main role of fundamental disciplines is aimed not only at the formation of students' system of knowledge, skills and
abilities, but also a set of basic competences in intellectual, communicative, informational, professional and other areas.
Innovativeness of educational work implies purposeful introduction of new methods and technologies into the educational
process that contribute to effective learning. [11,12] This type of learning process focuses on introducing novelty into learning,
conditioned by the peculiarities of the dynamics of life and activity development, the specifics of learning and the needs of
personality, in the development of socially useful knowledge and professionally significant competences, character traits and
qualities and behaviour experience among students [14,15].

At present, the problem of organizing forms of learning is one of the main ones in the theory of didactics and
methodology of teaching disciplines. Although, in the history of pedagogy, the system of forms of learning organization has
been known since antiquity, but the search for new learning technologies sets scientists even today the tasks of modernization
of organizational forms of learning aimed at the formation of a creative personality [4].

The basis of methodological innovations today is focused on the application of interactive methods and technologies of
education, which imply such an organization of the educational process, in which almost all students are involved in the
educational process, have the opportunity to understand and reflect on what they know and think. The application of such
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active and interactive methods in the learning process, unlike traditional classes, where the student is a passive listener, is
based on the involvement of all students of the group without exception, with each of them making their individual
contribution to the task set by means of active exchange of knowledge, ideas, ways of activity [3].

Teaching methods can be divided into three generalised groups:

1. passive (traditional) - a learner acts as an "object" of training (listening and

In the traditional teaching model, students are offered to assimilate large amounts of ready-made knowledge [13]. In
this case, there is practically no need to develop projects, which are based on learning activities with other students.

2. active - student is a "subject" of learning (lecture, independent work,

creative assignments). The active method should be understood as a form of interaction between students and teacher,
in which teacher and students interact with each other during the class and students are not passive listeners, but active
participants of the class. While a passive method implies an authoritarian style of interaction, an active method is focused on
a democratic style.

3. interactive - interaction. The use of the interactive method implies simulation of life situations, the use of role-
playing games, and joint problem solving. There is no dominance of any participant in the learning process or any idea. From
an object of influence the student becomes a subject of interaction, he/she actively participates in the learning process,
following his/her individual route [10].

Innovative educational technologies (hereinafter referred to as IET) are technologies focused on the creation and
use of such forms of learning activity organization, where the emphasis is placed on the forced activity of the learner (not
doing) and on the formation of systemic thinking and the ability to generate ideas when solving creative tasks [1,2].

The successful mastering of competences (according to FSES) is difficult without the use of innovative teaching
methods (educational technologies) such as business games, thematic quests, workbooks, case studies, virtual experiments [9].

Keywords: innovative educational technologies, competences, active methods, interactive methods, methodological
innovations.
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PeueHseHT: ArpoHnHa Hatanbs MlocngoBHa — KaHgnoaT negarormyeckmx Hayk, AOLEHT,
JoueHT Kadeapbl coumnanbHon paboTtsel, PIBOY BO «Kypckuii rocygapCTBEHHbIN YyHUBEPCUTET»

Materials and methods.

Experimental modelling is the key method of pathological physiology. Teaching
theoretical material on the basis of illustrative examples is a fundamental methodological
technique of medical educational activity.

The purpose of the application of educational technology of the educational discipline is
improving:

the quality of training by developing creative potential,

-analytical thinking, communicative skills

-capacity for self-learning in order to increase the level of formed competences

-Personal growth during the whole period of study and in the future professional activity

The objectives of the educational technology of the training discipline are:

-analysis of the problem situation

- ability to express one's own opinion based on arguments

- ability for independent learning

- improvement of practical skills
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Pathological physiology is a science that studies the most common patterns of
occurrence, development and outcomes of pathological processes, typical pathological
processes and diseases. The main purpose of pathological physiology is to establish the most
general patterns and laws that guide the development of pathological processes and disease.
The subject (object) of pathology study is human disease.

Virtual experiment (simulation technology). Following the concept of humane
use of animals and alternative methods of teaching in education, promoted by the International
Society for Humane Education "InterNiche", European Coalition for the Eradication of
Experiments on Animals, in the educational process it is also possible to use educational video
films with the experiment on the subject of the discipline "Pathological Physiology".

Let us demonstrate the use of a virtual experiment in a classroom lesson on
"Pathophysiology of the nervous system".

Stages of the session based on the results of the virtual experiment

Process of the lesson:

l.Introductory part of the lesson (10 min.) The practical importance of the theme of the
lesson in the system of training for professional activity is revealed in order to develop a motive
and, consequently, activation of cognitive activity of students.

Il. The main part of the class (60 min.) Getting acquainted with the methodology of
the virtual experiment, completing the tasks of the experiment, completing the record,
presenting the results for evaluation, evaluating the performance of tasks in the record, solving
problems that arose during the performance of tasks in the form of discussion (moderator -
teacher), the final control.

Assessment of individual achievements, identification of individual and typical mistakes
and their correction.

Objective of the lesson. To study typical disorders of the nervous system.

Methodology

The anaesthetised frog had its brain exposed and was wrapped in a bandage so that its
index finger could hold its head.

A transverse skin incision was made behind the nasal foramen. From the edges of the
transverse incision, lateral incisions were made along both sides of the skull. The resulting
trapezoidal skin flap was folded downwards.

A transverse cranial incision was also made behind the nostrils. Carefully open the cranial
cavity so as not to damage the brain.
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lllustration. Sechenov inhibition.

A - dissection of the frog's skull.

B - the frog brain:

1 - large hemispheres:

2 - optic tubercles;

3 - midbrain;

4 - cerebellum;

5 - medulla oblongata;

After opening the cranium, the brain was transected along the posterior edge of the large
hemispheres (Sechenov incision), leaving the optic tuberosities undamaged.

Suspend the frog on a tripod and after 5 - 7 min, determine the average Turk reflex time
by dipping the toes of the hind paw into a 0.5% sulphuric acid solution.

Carefully dry the surface of the brain slice with small cotton wools or filter paper. Place a
crystal of table salt on the slice of the optic tuberosities.
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7
Excitation
of a signal neuron

Turk reaction time

Inhibition
of the spinal neuron

Sechenov inhibition

Determine the reflex time 1-2 minutes after placing the salt crystals several times and

record the results.

Once a significant increase in reflex time has been recorded, remove the salt crystals
from the surface of the brain and wash off the salt crystals with physiological solution. Hold
the frog with its head downwards. Determine the reflex time again several times. Note the
gradual return of the reflex time to its original value.

Formalization of the protocol

1. Write down the result of the measurements in the protocol. Draw up the report in the

form of a table:

2
Experience stage Reflex time
After the Sechenov cut
After overlaying the NaCl crystal
After removal of the NaCl crystal
3. Infer the change in reflex timing and the reasons for the
change.
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4. Draw a diagram in your notebook illustrating the neurophysiological mechanism
of Sechenov's inhibition in the CNS.
Note the pathways of excitatory and inhibitory signals.

5. Explain the mechanism of Sechenov inhibition
6. State  the  significance  of  Sechenov's  discovery  of  central
inhibition.

The indicative action framework (OOD) for the students' independent work during study
time is the evaluation of the peculiarities of the development of the pathological process
depending on the state of the organism's nervous system in the experiment.

Il.

V. Concluding part of the lesson (20 min.). Summing up the session. Evaluation of
the students' activities, defining the objectives of the lesson as a result of the experiment.
Evaluation of the level of competence formation of students is carried out on a point-rating
system.

Results. Throughout the educational process the general professional competences of
the students are being formed and developed. Training of pathophysiological analysis of data
on pathological processes, clinical syndromes and diseases using the knowledge of general
laws of their origin, development and their outcomes takes place.
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Conclusions. Improving teaching methods today is achieved through the use of
innovative methods of active and interactive learning and information technology.

The introduction of innovative methods of teaching, together with the improvement of
traditional pedagogical technologies, will optimize the educational process.

Interactive learning in the classroom when teaching the discipline "Pathological
physiology" is an effective and popular way of interactive learning for students, which
contributes to the development of all groups of competencies and the formation of the
foundations of clinical thinking [7,8].

References

1. Orlyanskaya T.Y., Volodicheva T.B., Aktushina G.A. Using elements of business games
in teaching the discipline "Fundamentals of Medical Genetics" as a way to form the basis of
clinical thinking in future doctors // Modern Science-Intensive Technologies. 2019. Ne 7.
C.205-2009.

2. Antipina U.D., Alekseeva S.N., Dmitrieva O.N. Experience of using modern educational
technology in the study of discipline "Pathophysiology" (on the example of case-study) //
World of science, culture, education. 2019. Ne 4 (77). C. 7-10.

3. Panfilova A.P. Innovative pedagogical technologies: Active learning: textbook
for students of higher educational institutions. - M.: Publishing centre "Academy". - 2009. -
192 c.

4, Solodukhina O.A. Classification of Innovative Processes in Education //
Secondary Vocational Education. - 2011. - Ne 10. - C.12 -13.

5. Active and interactive educational technologies (forms of classes) in higher
education: a training manual / comp. T.G. Mukhina. - N. Novgorod: NNGASU. - 2013. - 97 c.

6. Using elements of business games in teaching the disciplines "Pathological
Physiology" and "Clinical Pathological Physiology" as a way of formation of clinical thinking of
future doctors. /Sourcebook of materials of the Republican scientific-practical conference with
international participation "Innovative training technologies in medicine".- Vitebsk, 2017.- P.
5-9.

7. Using elements of business games in teaching the discipline "Fundamentals of
medical genetics" as a way to form the basics of clinical thinking in future doctors. - Modern
science-intensive technologies.- No.7.- 2019.- P.205-2009.

8. Experience of using modern educational technology in the study of the discipline
"Pathophysiology" (on the example of case-study). - The world of science, culture, education.-
Ne 4 (77).-2019.- P. 7-10

International journal of Professional Science

Nel1-2021 i


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|

9. Antoni M. A. Interactive methods of learning as a potential for personal
development of students // Psychology of learning. - 2010 - N 12 - P. 53-63.

10. Voronkova O. B. Information technologies in education: interactive methods / O.
B. Voronkova. - Rostov n/D: Phoenix, 2010 - 315p.

11. Sverdlovsk Regional Academic Library; KX; Inventory number 2311409-KX.

12. Kashleev S.S. Interactive methods of training. Textbook. - Moscow: Tetra-
Systems, 2011 - 224 p.

13. Reutova E. A. The use of active and interactive teaching methods in the

educational process of higher education (methodological guidelines for teachers Novosibirsk
State Agrarian University). - Novosibirsk: Publishing house, NSAU, 2012. - 58 c.

14. Savenkov A. |. Pedagogy. Research approach. Textbook and practice for
academic bachelor's degree. In 2 parts. Part 2. M.: Yurite, 2019. 188 c.

15. Surtaeva N. N. Pedagogy. pedagogical technologies. Textbook for SPO. M.:
Yurite, 2019. 250 c.

International journal of Professional Science
Nell1-2021

48


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|

BIODIVERSITY

UDC 57

Dugarov U.l., Shpagina M.Kh., Khochieva Zh.Kh., Abregova Zh.A.,
Kafoev A.A. Clinical microbiology of endodontics

KnnHuyeckas MUKpobronorns aHOoO0HTN

Dugarov Umalat Isaevich, Shpagina Madina Khadisovna,
Khochieva Zhamilya Halimovna, Abregova Zhanna Aslanovna,

Kafoev Arsen Alimovich

Kabardino-Balkarian State University named after HM. Berbekova,
Nalchik, Russia

Scientific adviser: Candidate of Medical Sciences, Associate Professor

Oksana Mukharbievna Gendugova

Department of Pediatric Dentistry, ISiChLH KBSU

Lyrapos Ymanat Vcaesuy, LLiInarmHa MagnHa XagucosHa, Xounesa YKamuns XannmosHa, Abperosa
’KaHHa AcnaHoBHa, Kadoes ApceH AnMmoBuY

KabapgnHo-bankapckuin rocygapCTBeHHbIn yHuBepcuTeT um. X.M. Bepbekosa,

Hanb4nk, Poccus

Hayu4HbIi pykoBoguTenb: K.M.H., poueHT MeHgyrosa OkcaHa Myxap6uesHa

Kadeppa getckon ctomaronorum NCuHJIX KBy

Abstract. In endodontics, the importance of the microbiological aspect lies in the fact that in order to choose the correct
treatment method (in one or two visits, with what investment and for how long), it is necessary to know which microorganisms
caused pulpitis, periodontitis. The type of microbes means their relation to Gram stain, relation to aerobic or anaerobic
metabolism, relation to microflora of primary colonization or secondary. Sometimes microbiology answers the questions -

1. Why in some cases the treatment ends in success, and in others it fails?

2. Why are some cases symptomatic and others not?

Research materials: research publications of domestic and foreign authors, professional dental literature - journals,
guides of endodontic congresses of the last 5 years.

Keywords: microbiology, endodont.

Annomanyus. B snoodonmuu Baxuocms muxpoduosoeuteckoeo acnexma cocmoum 6 mom, umo 045 Bvibopa BepHotl
Memoouku aevenus (6 00Ho 4ub0 6 06a nocewjeHus, ¢ kakum BaoxeHueM U HA KAKOU cpok) HEOOXOOUMO 3HAMb Kakue
MUKpOOpeanusmsl Bvi36a1u nyavnum, nepuodormum. [1o0 munom mukpobod nodpasymebaemca ux omHouleHue K okpacke 1o
Tpavmy, omuoueHue K aspodOHOMY UAU AHAZPOOHOMY MemaboAu3MYy, OMHOUEeHIe K MUkpogaope nepButHoll KOAOHUSAUUY
Aubo 6mopuunoi. Vnoeoa Mukpobuosoeus ombeuaem Ha 6onpocs. —

1. Iouemy 6 00HUX cayuasx sevenue 3axanyubaemca ycnexom, a 6 Opyeux Heyoaueii?
2. Iouemy 00HU cayuau cuMnmomamuuHsie, a Opyeue Hem?

Mamepuasv uccaedoBanusn: Hayuno-uccaedobamenvckuti nybauxayuu omenecmbennsix u 3apybexHvix abmopob,
npogheccUoHANbHAS CHIOMAMOA0UYECKAA AUMEPAMYPA — KYPHAAbL, 2Ail0bl FHOOOOHMUUECKUX KOH2peccoB nocieOHUx 5 aem.

Katouebvie caoba: mukpobuosoeus, 3H0000HM.
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PeueHseHT: EpodeeBckas Jlapnca AHaTonbeBHa - KaHaNOAT BUONOrNMYECKNX HayK, CTapLUni
Hay4HbI COTPYAHNK. PefepanbHOe rocyfapCTBEHHOE BOIKETHOE YUYPEXOEHNE HAYKM
depepanbHbIl UCCNEAOBATENLCKUN LLEHTP «SAKYTCKUIN Hay4HbIA LeHTP Cnbnpckoro oTaeneHns
Poccuinckoin akagemnn Hayk», IHCTUTYT npobnem HedhTn n raza CMbnpckKoro oTAeNneHus
Poccuinckon akagemnn Hayk (UMHIM CO PAH)

BeegeHune: SHOOOOHT — 3TO COBOKYMHOCTb NPEAEHTMHA U CUCTEMbI KOPHEBLIX KaHaoB
C ee copepXXnmbIM. [aBHbIN NPUHLNN SHOOAOHTUYECKOrO JIEHEHUSI —CHDKEHNE KONMYeCTBa
MUKPOOPraHN3MOB B CUCTEME KOPHEBbLIX KaHasI0B C MakCUMasibHO A0MNYCTMMbIM COXPaHEHNEM
npeuepBrKanbHOro AeHTHa. B OCHOBY 9TOro npuHUmMna nerna knaccudeckas paborta gokropa
Kakexaiwun, dutwpkepanbga n CteHnn 1965 roga, raoe 6b110 goKa3aHo, YTO NepuanmnkanbHbIii
NepnoaoOHTUT BO3HMKAET B OTBET Ha BakTepuanbHble€ aHTUMEHbl B CUCTEME KOPHEBbLIX KaHasnoB.
[1]
OcHoBHasA YacTb:

Kak M1KpoopraHnambl nonagaroT B SHOOOOHT?

MuKpo6bl MOryT nonacTtb B MOSOCTb 3yba 4Yepes3 TpelumHbl Mocne TpaBMbl, TakK Kak
TpewwmHa He Bcerga 3akaHuMBaeTCs B amMann [2], n3 KapmosHbIX 04aros, N3 napogoHTasbHbIX
KapMaHOB, PEAKO PETPOrpagHO — NPV HarHamBaHUM ONyxosen, NEPBUYHbLIX KUCT YENCTEN Unn
npu cencuce. OCHOBHbIM NCTOYHMKOM Yallle BCEro sABnseTcs 3yOHOM HaneT.

[Mpy Kakon SHOOOOHTMYECKOWN NAaTONOrMN NPONCXOONT NOSIHOE MHADULIMPOBAHNE CUCTEMBI
KOPHEBbIX KaHanoB?

Mpy nepuanukanbHOM NEPUOAOHTUTE, HEKPO3e nMysbMbl (FraHrpeHa nynbhbl) W
9HOOLOHTONapoAOHTONAaTUMN.

PacnonoxxeHvne MMkpo6oB B 9HOOLOHTE.

MuKpoopraHn3mMbl HaXOOATCA B 9HAOAOHTE B ABYX COCTOSHMAX — B BUAE GUONNIEHKN U B
niaaHKTOHHOWN hase.

BronneHka NOKpbIBAET CTEHKM OCHOBHOIO KaHana, OOKOBbIX KaHanoB N MNEPELLEnKoB
nonoctu 3y6a [3, 4] n nHorga Norpy>xaeTca B OEHTUHHbIE KaHanbLbl Ha rnyouHy 300 Mkm [5].
lMnaHkTOHHas asda — cBob6ofHblIE MUKPOObI, PACNONOXKEHHbIE B XXNOKOW Cpeae 9HOOAOHTa
(Nnynbna, HEKPOTUYECKME MacChbl, OEeHTUHHas >XugkocTb). [pm nepmnogoHTuTe B 70-80%
cny4aes BUONNEeHKa NPOHMKAET B AEHTUHHbIE KaHanbLpl.[6, 7]

VHorpa 6rnonneHka NoKpbIBaeT nepuannkasnbHblil NepuogoHT. [8].

B atom wuccnepoBaHum [8] TakXke €eCTb [oKaszaTenbCTBa TOro, YTO NPU Hannyum
BHEKOPHEBOW buornneHkn (6% OT BCcex criyvaes) BCerga MMeeTCca KINMHNYeCKas CUMNToMaTuKa.
Mpwn HANNYMN NCKNIOYNUTENBHO BHYTPUKOPHEBOW BUOMMEHKN KIIMHUYECKNE NPOSABEHNS MHOrAa
MOryT OTCYTCTBOBaTb 1 TOr4a AaHHbIN NEPUOAOHTUT ONUCHIBAKOT KakK aCUMMTOMaTUYECKUNA.
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PasHoobpasne MMKpoopraH3mMoB Npv SHAOAOHTONATONOrN
KynbTypanbHble 1 MOMEKYNSAPHbIE MUKPOBMONOrM4ecKne NCCNeaoBaHns NMOATBEPAUN
pasHoobpasne BHyTpuKaHanbHOW Mukpodnopbl. B obpasuyax 3y6oB C  pasHbiMuU
SHOOAOHTUYECKMMI 3aboneBaHnaMM BblaeneHo okono 500 BMAOOB Kak BbiCEBAEMbIX, TaK U
HeBbiceBaeMbix MUKpobos [9]. [na cpaBHeHus B NP yenoseka obutaet okono 700 BMAoB.
Bonbwas nx yactb — hakynbTaTuBHbIE aHA3POObI.
Ha cerogHsawHuin geHb n3 500 «3HO0AOHTUYECKNX» MUKPOOOB OCHOBHLIMM CHUTAKOTCA NALLb
20-30 npencTtasuTenen crnegyrowmx ponos:

® (hysobakTepuu,

® nopdvpomoHaapl,

® npesoTensbl,

® TpenoHembl,

® TaHHepensbl,

® aKTVHOMMLIETBI (OTHOCSATCS K MPOMEXXYTO4YHO (hopMe Mexay GakTepusimn n rpubamu),

® CTPEenTOKOKKY (KapuecoreHHas MMKpodJsiopa)

® 5HTepokokku (Ent.faecalis B 4acTHOCTW)

® nponnoHobakTepun

® Kanoupa

® [pyrvie NONOXUTENbHBIE KOKKU

Bbicokasi pacnpocTtpaHeHHOCTb Enterococcus faecalis npu BTOpuMYHONM WHGEKUMUN
00bACHAETCSA pPAoOM (PakKTOpoB, B TOM YMCNE CMOCOBHOCTbIO 3TOr0 MUKPOOpPraHu3ma
NPUKPENNATLCA K OEHTUHY U NPOHMKATb B OEHTUMHHblE KaHalblbl, BbDKMBaTb B TEYEHWM
OJUTENBHOMO BPEMEHN B YCNOBUAX feduumTta nuTaTeSlbHbIX BELWECTB, pas3BUBaTbCS
CaMOCTOATENbHO 6e3 cuHeprum C gpyrumm  6aktepmamun. Kpome Toro, 3TOT BUpg,
XapakKTepn3yeTCs YCTONYMBOCTBIO K 3allWUTHbIM MEXaHM3Mam OpraHu3ma, FeHETUHYECKUM
nonMMopU3MOM N BO3MOXXHOCTbIO (popmMupoBaTb 6GuonneHky. LLtammbl Enterococcus
faecalis NCKNIOYNTENBHO YCTOMUMBBI K Pa3fiNYHbIM aHTUMUKPOBHBIM areHTam, NPUMEHSIEMbIM

nPN 3HOOAOHTMYECKOM JIe4YEHUN, B TOM YUCNE K TMOPOKCUAY Kabuusa, a Takke K
HebnaronpusaTHOMY um3mMeHeHnto pH Bnnote pgo 11,5, 3ta GakTepus cyUTaeTCS
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NOTEHUMaNbHbIM  MaTOreHoM nNpu  NEePCUCTUPYIOLLEN  anukanbHOW  naTonormu, a
SNMNMUHNPOBATbL €€ N3 CUCTEMbI KOPHEBbLIX KaHaNoB O4eHb COXHO. [10]

Takxe cpaBHUTENBHO HeJaBHO CTano m3BecTHO, 4To Candida albicans BcTpevaeTcs B
CUCTEME KOPHEBbLIX KaHasIoB, YTO SABMSIETCA AOCTATOYHO CTPaHHbIM (hakToM, MO0 AaHHbIV
rPnBOK SBNSETCA MPENMYLLECTBEHHO MOBEPXHOCTHbIM MUKPOOPraHn3MoM u obutaeTr Ha
NOBEPXHOCTAX CAN3NCTbIX 060104€eK. [JaHHbIN MUKPOOPraHn3M NPUBOLUT UMEHHO K 3aTAXXHbIM
dhopmam nepnogoHTUTOB, Kak 1 Ent.faecalis. [10]

B KIIMHNYECKOM npakTuke NCnonb3yeTcs cnepytoLlas Knaccudpunkayma
MUKPOOPraHN3MoB:

-Mukpodiopa nepBnYHON KONOHM3aLUn

(DTO NpenMyLLEeCTBEHHO rpamoTpuuaTesibHble MUKPOOPraHM3Mbl. VIX KneTovHas cTeHka
TOHKas 1 6onee 4yBCTBUTENbHA K aHTUCENTMKaM. [JaHHaa MUKpodopa Bbi3biBAET BCE OCTPLIE
1N cuMnToMaTuyeckue 3aboneBaHna Nynbnbl 1 NEPUOAOHTA.)

-Munkpodnopa BTOPUYHON KOJTOHN3aL MK

(DTO NPEeMMyLLEeCTBEHHO rpPaMnoNoXUTESIbHbIE MUKPOOPraHu3Mbl. VIMEKT TONCTyIo
KJIETOYHYIO CTEHKY U HU3KYH 4YYyBCTBUTENbHOCTb K aHTUCENTUKaM 1 BbI3blBAOT AJINTENBHO
Tekywme ¢opmMbl NyNbNUTOB W NepuanukanbHbiX nepuogoHTuToB. Cioga OTHOCATCS
Ent.faecalis, Candida albicans, nponnoHobakTepun, HEKOTOPbIE APYr1e rPamMnoNOXXUTENbHbIE
aHadpPO6HbIE KOKKMW.)

N3BecTHO, 4TO MUKpodiopa Npu BTOPUYHOW KOMOHMU3auuu (peunanBbl, XPOHUYECKue
NPOLECCHI, aCUMMNTOMAaTUYHbIE Clly4aun) MeHee pa3HoobpasHa, YeM nepsudHas. [8]

MpennonoXXuTesnbHO, 3TO CBA3AHO C TEM, YTO He BCe MUKPOOLI 3y6HOro Haneta Cnoco6HbI
ONNTENBHO XXUTb B YCNIOBMSX KOPHEBOIO KaHana.

ECTb I MMKPOOrpaHn3mbl B 04arax nepuannukagbHOro PaspeXxeHnsa KocTmn?

Mukpo60oB B nepuannkanbHOM o4are npakTuyieckn Hukorga Het [11, 12, 13, 14], Tak Kak
B XOPOLLO KPOBOCHABXXaeMOn KOCTHOW TKaHN 1 NEPUOLOHTE UMMYHHasi CUCTEMA MakCUMasibHO
ahhekTUBHO BOpPETCS C UHEKUMEN (harounTos, CMCTEMA KOMMJIEMEHTA N ApYyrie cnocobkl) B
CpaBHEeHUN C norunblien nynbrnon B CUCTEME KOPHEBLIX KaHanoB. HO B peakux cnyyasx
BbICEBAETCA WH(EKUMs Wn3 nepupagukynspHoOro odara npu nepuogoHTUTe, U OHa
npeacTaBneHa KoOMOHNAMN aKTUHOMULIETOB, KOTOPbIE YCTOMYMBLI K haroumTtosy [15]. Mo cytn
9TO Y>)Ke anvKasibHbIi akTMHOMUKO3. Torga Ha NOMOLLb NPUXOOUT annkanbHas XMpypris nméo
9KCTpakuus 3yba.

O heKTUBHOCTb aHTUONOTNKOB B SHAOAOHTUMN.

CuctemHble aHTMONOTUKN HEQMDEKTUBHBI B SHOOAOHTUN. VI paHHbIN Te3nc abCcontoTHO
NOrNYeEH, Tak Kak B nornbuiein nynbne cocyabl HEKPOTU3UPOBaHbI 1 6osiee He OCYLLECTBASAIOT
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CBOIO TPAHCMOPTHYIO (PYHKUMIO — COOTBETCTBEHHO, aKTMBHOE BELLECTBO JlIekapcTBa He ByaeT
[OCTaBNeHO K MNKpobam. KacaTtenbHO MeCTHbIX aHTUOMOTUKOB U3BECTHO, YTO NEHULWNHDI,
uedanocnopuHbl, cynbaHnnaMmmnapl, TeTpauukavHbl WU Apyrne rpynnbl aHTUMUKPOOHbIX
CpencTs oOkKasannuCb Hed(mMEKTVBHbIMM B 3HOOOOHTMYECKOM npakTuke. K ToMmy XXe, B
HEKOTOPbIX MUCCeaoBaHnaxX HabMo4anocb U3MEHEHNE OKPACKM AeHTUHA 1 Bonee akTUBHOE
pa3MHOXXeHne rpnbos NPU NCNONb30BaHUM TOMNYECKNX aHTUONOTUKOB. [16]

OpHako, wucnonb3oBaHve «JlegepMuKcar» MNpU BHYTPEHHMX Pe30pbumsx (CogepxuT
rIIOKOKOPTUMKOCTEPOUOHbIA npenapaTr MeECTHOrO OENCTBUA TPUAMUMHONOH N TETPAUUKIVH) B
9HOOLOHTUYECKOW NPaKTUKe oKasanocb aP@ekTnBHbIM. B PO Ha cerogHALWHMA OeHb OaHHbIN
npenapar He cepTuguumposaH. [17]
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Abstract. Swarm intelligence (S1), an artificial intelligence (Al) approach widely used in many complex optimization
problems, models the collective behavior of social systems such as honeybees and birds. This study evaluated a collaborative
swarm intelligence approach optimization algorithm, named the particle bee algorithm (PBA). The PBA is based on a
particular aspect of bird (particle swarm optimization, PSO) and honeybee swarm (bee algorithm, BA) behaviors that
integrates their advantages and proposes a self-parameter-updating technique to prevent being trapped into a local optimum
in high dimensional problems. This study compares the performance of PBA with that of differential evolution (DE),
evolutionary algorithms (EA), particle swarm optimization (PSO) and bee algorithm (BA) for multi-dimensional numeric
problems. For test problems carried out in this work, colony sizes ranging from 75 to 100 of PBA can provide an acceptable
convergence speed for an optimization search. Besides, elite and best bee PSO iteration sizes of (15, 9) to (30, 18) can provide
an acceptable convergence speed for an optimization search. Results show PBA performance to be comparable to that of
mentioned algorithms, and the potential for its being efficiently employed to solve benchmark numerical problems with high
dimensionality.
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PeueHseHT: EpodeeBckas Jlapnca AHaTonbeBHa - KaHaNOAT BUONOrNYECKNX HayK, CTapLUni
Hay4HbI COTPYAHNK. PefepanbHOe rocyfapCTBEHHOE BOIKETHOE YUYPEXOEHNE HAYKM
depepanbHbI UCCNEQOBATENbCKUN LLEHTP «AKYTCKUIN Hay4HbIA LeHTP Cnbnpckoro otaeneHns
Poccuinckon akagemnn Hayk», IHCTUTYT npobnem HedTn 1 raza Cubnpckoro otaeneHns
Poccuinckon akagemnn Hayk (UTMHIT CO PAH)

1. INTRODUCTION

Evolutionary algorithms (EAs), generally known as general-purpose optimization algorithms,
are often used to find, within a reasonable compilation time, near-optimal solutions to
numerical, real-valued test problems. Differential evolution algorithms (DEs) are one type of
recently introduced EA (Price, etc. 2005). DEs have been proposed to overcome the poor local
search ability of genetic algorithms (GAs) (Holland, 1975). Selection operations used represent
an important difference between GAs and DEs. For GAs, the chance of being selected as a
parent solution depends on the relevant solution’s fitness value (Krink, etc., 2004). In DEs, all
solutions have an equal chance of being selected as parents, i.e., the chance does not depend

International journal of Professional Science

Nel1-2021 >


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|

on fitness values. After a new solution is produced using self-adjusting mutation and crossover
operations, the new solution competes with its parent for the next generation, with the better
one winning the competition. In other words, a greedy scheme is applied to select one of the
two for the next generation. Using a mutation operation, which is able to self adapt, perform
crossover operations and make selections via a greedy process, makes DEs fast-converging
evolutionary algorithms (Krink, etc., 2004). This has made them the subject of significant
interest by researchers from a diverse range of fields, who have applied DEs to a variety of
real world problems (Price, etc., 2005; Krink, etc., 2004).

Swarm intelligence (Sl) has been of increasing interest to research scientists in recent years.
Swarm intelligence was defined by Bonabeau et al. as any attempt to design algorithms or
distributed problem-solving devices based on the collective behavior of social insect colonies
or other animals (Bonabeau, etc., 2004). Bonabeau et al. focused primarily on the social
behavior of ants (Dorigo, 1992), fish (Li, 2003), birds (Kennedy, etc., 1995) and bees (Pham,
etc., 2006) etc. However, the term “swarm” can be applied more generally to refer to any
restrained collection of interacting agents or individuals. Although bees swarming around a
hive is the classical example of “swarm”, swarms can easily be extended to other systems
with similar architectures.

A few models have been developed to model the intelligent behaviors of honeybee swarms
and applied to solve combinatorial type problems. Yang (2006) presented a virtual bee
algorithm (VBA) that is effective when applied to function optimization problems. However,
while the proposed algorithm was similar to GA, it was much more efficient due to the
parallelism of multiple independent bees. VBA was tested on two functions with two
parameters, single-peaked and multi-peaked, respectively. Results show the VBA as
significantly more efficient than GA. Karaboga et al. (2009) presented an artificial bee colony
(ABC) algorithm and expanded its experimental results (Basturk, etc., 2006). It has been
pointed out that the ABC algorithm outperforms GA for functions exhibiting multi-modality or
uni-modality. Pham et al. (2006) presented an original bee algorithm (BA) and applied to two
standard functional optimization problems with two and six dimensions. Results demonstrated
the BA able to find solutions very close to the optimum, showing that BA generally
outperformed GA. Ozbakir et al. (2010) developed a modified BA (Pham, etc., 2006) to solve
generalized assignment problems (GAP) that presented an ejection chain neighborhood
mechanism. This study found that the proposed BA offers the potential to solve GAP.
However, while BA (Pham, etc., 2006) offers the potential to conduct global searches and uses
a simpler mechanism in comparison with GA, it is weak in local searching and does not records
past searching experiences during the optimization search process.
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For instance, a flock of birds may be thought of as a swarm whose individual agents are
birds. Particle swarm optimization (PSO), which has become quite popular for many
researchers recently (Tsai, 2010; Parsopoulos, etc. 2007), models the social behavior of birds
(Kennedy, 1995). PSO is a population-based stochastic optimization technique that is well
adapted to the optimization of nonlinear functions in multi-dimensional space. PSO consists
of a swarm of particles moving in a search space of potential problem solutions. Every particle
has a position vector representing a candidate solution to the problem and a velocity vector.
Moreover, each particle contains a small memory that stores its own best position so far and
a global best position obtained through communication with neighbor particles. PSO
potentially used in local searching, and records past searching experiences during
optimization search process. However, it converges early in highly discrete problems
(Korenaga, etc., 2006).

Hence, in order to improve BA and PSO, Cheng (2012) and Lien (2012, 2014) proposed an
optimization hybrid swarm algorithm, named the particle bee algorithm (PBA), based on
intelligent behavior traits of bird and honeybee swarms. PBA has been successful applied to
many case studies (Cheng and Lien, 2012; Lien and Cheng, 2012, 2014). PBA integrates their
advantages and a self-parameter-updating technique to prevent becoming trapped in a local
optimum in high dimensional problems. This study compares the performance of the PBA
algorithm with that of DE, EA, PSO (Krink, etc., 2004) and BA (Pham, etc., 2006) for a set of
well-known test functions (Krink, etc., 2004). Also, the performance of PBA is analyzed under
conditions in which control parameter values change. In Section 2 and 3, bee algorithm (BA)
and particle swarm optimization (PSO) are described and then the particle bee algorithm (PBA)
is introduced in Section 4. In Section 5, the experimental study is described. Obtained
simulation results are presented and discussed in Section 6.

2. BEE ALGORITHM (BA)

Bee algorithm (BA) is an optimization algorithm inspired by the natural foraging behavior of
honeybees as they work to find an optimal solution (Eberhart, 2006). The BA flowchart shows
in Fig. 1. The BA (Pham, etc., 2006) requires the setting of a number of parameters, including
number of scout bees (), number of elite sites selected from n visited sites (¢), number of best
sites out of n visited sites (&), number of bees recruited for elite e sites (n77), number of bees
recruited for best b sites (79, number of bees recruited for other visited sites (1), and
neighborhood (ngh) of bees dance search and stopping criterion.
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Fig.1. Bee algorithm flowchart
Step (1) Initialize scout bees
The BA starts with 7 scout bees placed randomly in the search space.
Step (2) Evaluate fitness
Start the loop and evaluate scout bee fitness.

Step (3) Select elite sites (¢) from scout bees
Bees that have the highest fitness are chosen as elite bees, and sites they visit are
chosen for neighborhood search.

Step (4) Recruit bees (177) begin neighborhood dancing search
The algorithm conducts searches in the neighborhood of selected sites, assigning
more recruit bees to dance near to elite sites. Recruit bees can be chosen directly
according to the fitness associated with dancing sites Eq. (1).

X (t+1) = X4 (t)x (Rand —0.5) x 2+ x,,(t)

where x;is th xand /=1 to r; dis dimension in x;and d =1 to D, tis iteration; Xio#+1)
is ath dimension in £ xand in #1 iteration; xi() is ath dimension in 4y xand in titeration;
Rand'is a uniformly distributed real random number within the range 0 to 1; nis number
of scout bees.

Step (5) Select best sites (b) from scout bees
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Otherwise, elite bees with the highest fitness are chosen as best bees, and sites they
visit are chosen for neighborhood search.

Step (6) Recruit bees (119 begin neighborhood dancing search
The algorithm conducts searches in the neighborhood of the selected sites, assigning
more recruit bees to dance near the best sites. Recruit bees can be chosen directly
according to the fitness associated with dancing sites Eq. (1).
Elite bees differ from best bees as the former focus on local search in order to search
the local optimum solution, and the latter focus on global search in order to avoid
missing other potential global optimum solutions. Alternatively, fitness values are used
to determine the elite/best bees selected. Dancing searches in the neighborhood of
elite and best sites that represent more promising solutions are made more detailed
by recruiting more bees to follow them than others.

Step (7) Recruit random bees (7 for other visited sites
The remaining bees in the population are assigned randomly around the search space
scouting for new potential solutions.

Step (8) Convergence?
Throughout step (3) to step (7), such differential recruitment is a key BA operation.
However, in step (8) only bees with the highest fitness for the current iteration will be
selected for the following iteration. While there is no such restriction in nature, it is
introduced here to reduce the number of points to be explored. These steps are
repeated until a stopping criterion is met that determines whether bees are to be
abandoned or memorized.

From Eq. (1), BA dependence on random search makes it relatively weak in local search
activities. Also, BA does not have past searching records of PSO capabilities.

3. PARTICLE SWARM OPTIMIZATION (PSO)

Particle swarm optimization (PSO) is an optimization algorithm inspired by the natural
foraging behavior of birds to find an optimal solution (Kennedy, 1995). In PSO, a population of
particles starts to move in a search space by following current optimum particles and changing
their positions in order to find the optimum. The position of a particle refers to a possible
solution of the function to be optimized. Evaluating the function by the particle’s position
provides the fithess of that solution. In every iteration, each particle is updated by following
the best current particle solution achieved so far (local best) and the best of the population
(global best). When a particle takes part of the population as its topological neighbors, the
best value becomes a local best. Particles tend to move toward good areas in the search
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space in response to information spreading through the swarm. A particle moves to a new
position calculated by the velocity updated at each time step #by Eq. (2). Eq. (3) is then used
to calculate the new velocity, as the sum of the previous position and the velocity.

Xig (E42) = Xig (1) 4 Vi (EH1) e 2)

where x;is th xand /= 11to 7, uis t v, dis dimension in x;or vand d=1to D, tis iteration;
Xi(?) is din dimension in 4 xand in t iteration; vis(t+1) is din dimension in 4 vand in #1 iteration;
Xio(t+1) is dth dimension in 4 xand in #+1 iteration; nis number of particles.

Vi (t+1) =wx vy, (t) + ¢, x Rand x [P, (t) — x4 (t)] + ¢, x Rand x[G, (t) — X4 (1)] -...... 3)

where vidt) is ath dimension in 4 v and in f iteration; w is inertia weight and controls the
magnitude of the old velocity vi«J in the calculation of the new velocity; P ()is atn dimension
in 4n local best particle and in titeration; G« is ath dimension global best particle in ¢iteration;
¢ and ¢ determine the significance of Pidt) and GdAt); Rand is a uniformly distributed real
random number within the range 0 to 1.

Furthermore, viz at any time-step of the algorithm is constrained by parameters vmax and
Vmin. The swarm in PSO is initialized by assigning each particle to a uniformly and randomly
chosen position in the search space. Velocities are initialized randomly in the range Vimax to
vmin. Particle velocities on each dimension are clamped to a maximum velocity Vmax. If the
velocity of that dimension exceeds vmax Or vmin (User-specified parameters), dimension velocity
is limited to Vmax Or Vmin. Fig. 2 shows the PSO flowchart.

Start

!

(1) Initial particles with
position and velocity (n)

A 4

(2) Evaluate fitness

v v
(3) Update Gbest particle (4)Update Pbest particles

No L * 1]

(5) Update particles

6) Convergence *

Yes

End

Fig.2. Particle swarm optimization flowchart
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Step (1) Initialize particles
The PSO starts with n particles being randomly introduced with respective positions
and velocities into the search space.
Step (2) Evaluate fitness
Start the loop and evaluate particle fitness.
Step (3) Update Gbest particle
The algorithm updates global best particle through problem iterations.
Step (4) Update Pbest particles
The algorithm updates local best particles through the current problem iteration.
Step (5) Update particles using steps (3) and (4)
The algorithm updates particles using Eq. (2) and Eq. (3).
Step (6) Convergence?
The above steps are repeated until the stop criterion is met.

However, while PSO may be employed in local search and has a track record of experience
being used in optimization search processes, it tends to achieve early convergence in highly
discrete problems (Korenaga, 2006).

4. PROPOSED PARTICLE BEE ALGORITHM (PBA)

In order to integrate BA global search ability with the local search advantages of PSO, Cheng
(2012) and Lien (2012, 2014) proposed an optimization hybrid swarm algorithm, the particle
bee algorithm (PBA), based on the intelligent behaviors of bird and honeybee swarms. For
improved BA local search ability, PSO global search ability and to seek records past
experience during optimization search process, this study reconfigures the neighborhood
dance search (Pham, etc., 2006) as a PSO search (Kennedy, 1995). Based on cooperation
between bees (BA) and birds (PSO), the proposed algorithm improves BA neighborhood
search using PSO search. Therefore, PBA employs no recruit bee searching around “elite”
or "best” positions (as BA does). Instead, a PSO search is used for all elite and best bees. In
other words, after PSO search, the number of “elite”, “best” and “random” bees equals the
number of scout bees.

In PBA, the particle bee colony contains four groups, namely (1) number of scout bees (),
(2) number of elite sites selected out of n visited sites (&), (3) number of best sites out of n
visited sites (b), and (4) number of bees recruited for the other visited sites (/). The first half of
the bee colony consists of elite bees, and the second half includes the best and random bees.
The particle bee colony contains two parameters, i.e., number of iteration for elite bees by
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PSO (Peitry and number of iteration for best bees by PSO (Pbitr. Fig. 3 shows the PBA
flowchart.

Start

'

(2) Initial scout bees (n)

2) Evaluate fitness

v v
(3) Select Elite bees from (5) Select Best bees from
scout bees (e) scout bees (b)
v !

(4) PSO procedure (Peitr) (6) PSO proceduce (Pbitr)

(7) Random assign scout
bees (r)
|

A 4

(8) Self-parameter update

<_(9) Convergence 7

Yes
End

Fig.3. Particle Bee algorithm flowchart
Step (1) Initialize scout bees
The PBA starts with nscout bees being randomly placed with respective positions and
velocities in the search space.
Step (2) Evaluate fitness
Start the loop and evaluate scout bee fitness.
Step (3) Select elite sites (g from scout bees.
Elite sites are selected for each elite bee, whose total number is equal to half the
number of scout bees.
Step (4) Elite bees begin the PSO procedure using Peitriteration.
In this step, EqQ. (2) is used to produce new particle bees from elite and best bees. Elite
and best bees velocity updates are performed as indicated in Eq. (3).

Step (5) Select best sites (b) from scout bees.
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Best sites are selected for each best bee, the total number of which equals one-quarter
of the number of scout bees.

Step (6) Best bees begin the PSO procedure using Pbitriteration.
In this step, new particle bees from elite and best bees are produced using Eq. (2).
Elite and best bee velocities are updated as indicated in Eq. (3).

Step (7) Recruit random bees () for other visited sites
The random bees in the population are assigned randomly around the search space
scouting for new potential solutions. The total number of random bees is one-quarter
of the number of scout bees.

Step (8) Self-parameter-updating for elite, best and random bees
Furthermore, in order to prevent trapping into a local optimum in high dimensional
problems, this study proposed a solution, namely a self-parameter updating
technique, the idea for which comes from Ref. (Karaboga, etc., 2009). Eq. (4) describes
the self-parameter updating equation.

Xidinew )= Xiacut 2%(Rana-0.5)X(Xid(o/d) = XjK)« .+« vevreeneieiiaiiienianaanns 4)
J=INt(RaNax M) + 1. 5)
K=int(Randx @) + 1. . (6)

where x;is ith xand /=1 to r7; dis dimension in x;and d=1to D, xidcur) is ain dimension
in #n x and in current solution; xidnew) is atn dimension in t» x and in new solution;
Rand is a uniformly distributed real random number within the range 0 to 1; jis the
index of the solution chosen randomly from the colony as shows in Eq. (5), A is the
index of the dimension chosen randomly from the dimension as shows in Eq. (6); nis
number of scout bees.

In step (8), after elite, best and random bees are distributed according to fineness,
finesses are checked to indicate whether they should be abandoned or memorized
using Eq. (4). If finesses of elite, best or random bees are improved by Eq. (4) to a
degree that is superior to previous finesses, then these current finesses will be
memorized. This differential recruitment is a key operation of the PBA between steps
(3) and (8).
Step (9) Convergence?

In this step, only the bee with the highest fitness will be selected to form the next bee
population. These steps are repeated until the stop criterion is met and bees are
selected to be abandoned or memorized.

In PBA, scout bees are used to classify both elite and best bees. Classification is controlled
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by scout bee fitness and optimized by control parameters called *‘ Pejtr’ and “ Pbitr”, which are
important PBA control parameters. In the PBA, the idea of Pejtr for elite bees gives a higher
potential to search optimization solutions. The idea of Pbitr for best bees gives a second
opportunity to search optimization solutions because luck continues to play a role in resource
identification. Therefore, in this study, Peitr is always larger then Pbitr. In a robust search
process, exploration and exploitation processes must be carried out together. In the PBA,
while elite bees (Peitr) implement the exploitation process in the search space, best bees
(Pbitr) and random bees control this process.

5. EXPERIMENTS

In order to evaluate PBA performance, some classical benchmark functions given by Krink
(2004) are presented in Table 1. PBA results compare favorably with the DE and EA results of
Krink (2004). This study equalized the total number of evaluations to 100,000 for the first two
functions and 500,000 for the other three functions, as shown in Ref. (Krink, etc., 2004). In the
PSO and BA, cycles were designated as 1,000 for A and £ and 5,000 for A, & and %. In PBA,
maximum number of cycles was designated for Bitr, Peitr, Pbitr as, respectively, 1,000, 15,
and 9 for /i and % and 5,000, 15, 9 for A, fs and %. The number of elite bees totaled 50 percent
of the colony and the number of best bees totaled 25 percent of the colony. In PBA, the number
of random bees is taken n-e-b from the number of elite bees and best bees. The PBA used in
the simulation studies and values assigned for the parameter settings of DE, EA, PSO in Ref.
(Krink, etc., 2004) and BA in the Ref. (Pham, etc., 2006) are given in Table 2. From the table,
it can see that assigned values for DE, EA and PSO in Ref. (Krink, etc., 2004) and BA in Ref.
(Pham, etc., 2006) are the same as recommended values in the literature for the associated
control parameters.

In experiments, £ is a 2 dimensional Schaffer function, % is a 5 dimensional Sphere function,
f3(x), f4(x) and f5(x) are 50 dimensional Griewank, Rastrigin and Rosenbrock functions.
Parameter ranges, formulations and global optimum values of these functions are given in
Table 1. Schaffer and Sphere functions usually test for search performance as basic
optimization problems. Since local optima numbers increase with dimensionality, the Griewant
function is strongly multimodal. The multimodality disappears for sufficiently high
dimensionalities (D>30) and the problem seems unimodal. The Rastrigin function is based on
the Sphere function with the addition of cosine modulation to produce many local minima.
Thus, the function is multimodal. Minima locations are regularly distributed. The difficult part
about finding optimal solutions to this function is that an optimization algorithm can easily
become trapped in a local optimum on its way toward the global optimum. The Rosenbrock
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function is well-known classic optimization problem. The global optimum is inside a long,
narrow, parabolic shaped flat valley. Due to the difficulties in converging on the global optimum
of this function, variables are strongly dependent, and gradients generally do not point toward
the optimum. Schaffer, Sphere, Griewank, Rastrigin and Rosenbrock functions, surface plot,
and contour line are shown in Fig.4 to Fig.8.

Table1
Numerical benchmark functions
Function Formula Range Minimum  Dimension
- sin?(yx2 +x3)-0.5 -
Schaff f,(x)=0.5 EEA T -100, 100 = 2
chaffer (%) +(1+0-001(X§+Xi22))2 [ |  f0)=0
- 5 R
Sphere f,(0 = 2% [-100,100]  f,0=0 5
d=1
. -1 (& ) (& x,—100 .
Griewank f(0) =——| > (x4 —100)* || [ Jeos(*——) |+1 [-600, 600]  f,(100)=0 50
4000\ &= 41 Vi
- 50 R
Rastrigin f,(x) = (x4 —10cos(27x,,) +10) [-5.12,5.12] f,(0)=0 50
d=1
- 50 .
Rosenbrock  fs(X) = D 100(X.q) — Xi)* + (X —1)° [-50, 50] f()=0 50
d=1
Note: where i =1 to n.
Table 2
Parameter values used in the experiments
DE EA PSO BA PBA
n 50 n 100 | n 20 n 100 n 100
CF 08| Pc 1.0 | w 1.0~0.7 e n/2 e n/2
f 05| Pm 03 | Vv Xnmin/10~Xmax/10 | b n/4 b n/4
M 0.01 r n/4 r n/4
N 10 n 2 w 1.0~0.7
107 1 4 Xmin/1 ONXmax/1 0
Peitr 15
Pbitr 9

n=population size (colony size); CF=crossover factor for DE; pc=crossover rate for EA;
pm=mutation rate; M=mutation variance; A=elite size; f=scaling factor; w=inertia weight;
v=limit of velocity for PSO; e=elite bee number; b=best bee number; r=random bee number;
nr= elite bee neighborhood number; nz=best bee neighborhood number; Peitr=PSO iteration
of elite bees; Pbitr=PSO iteration of best bees.
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Fig.4. Schaffer function Fig.5. Sphere function
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Fig.6. Griewank function Fig.7. Rastrigin function
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Fig.8. Rosenbrock function

6. RESULTS AND DISCUSSION
Each experiment ran for 30 runs, and average function values for the best solutions were
found and recorded. Mean and standard deviations of function values obtained by DE (Krink,
etc., 2004), EA (Krink, etc., 2004), PSO (Krink, etc., 2004), BA (Pham, etc., 2006) and PBA
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under the same conditions are given in Table 2. Values less than E-12 were reported as 0. For
#i and % functions, DE, EA BA and PBA found the optimum value within the given cycle
duration, while PSO could not. For A and # functions, while DE and PBA showed equal
performance, it found that optimum, EA, PSO and BA demonstrated relatively worse
performance. For the £ function, PBA produced the best results. As seen from results
presented in Table 3, the PBA produced the best performance amongst all algorithms
considered in the present investigation.

Table 3
The results obtained by DE, EA, PSO, BA and PBA
Functions fi B f fa b5
Methods Schaffer  Sphere  Griewank Rastrigin Rosenbrock
DE Mean O 0 0 0 35.32
Std O 0 0 0 0.27
EA Mean O 0 6.24E-3 32.67 79.82
Std O 0 1.38E-3 1.94 10.45
PSO Mean 4.53E-3 2.5113E-8 1.55 13.12 5142.45
Std 9.00E-4 O 6.70E-2 1.45 2929.47
BA Mean O 0 88.27 0 48.65
Std O 0 5.18 0 0.43
Mean O 0 0 0 10.71
PBA "sid o0 0 0 0 1.70

In order to analyze its behavior, PBA was run using different population (colony) sizes and
Table 3 values. As shown in Table 4, best function value means obtained using different colony
sizes were 25, 50, 75 and 100 for all functions presented. The progress of mean best values
presented in Table 4 is shown in Figs. 9 to 13. From Table 4 and Figs. 9 to 13, it can be
concluded that, as population size increases, the algorithm produces better results. However,
once the colony size exceeds 75, any increment in fitness value will not significantly improve
PBA algorithm performance. For the test problems carried out in this work, a colony size of 75
to 100 can provide an acceptable convergence speed for the search.

Table 4
Mean of function values obtained by PBA under different colony sizes
Colony sizes

25 50 75 100
o Schaffer 1.46E-3 0 0 0
S Sphere 0 0 0 0
5 Griewank 2.04E-9 0 0 0
S Rastrigin 6.64E-8 2.92E-11 0 0
" Rosenbrock 86.75 44.04 20.31 10.71
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Fig.9. Evolution of mean best values for Schaffer function on different colony sizes
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Fig.11. Evolution of mean best values for Griewank function on different colony sizes
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Fig.12. Evolution of mean best values for Rastrigin function on different colony sizes
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Fig.13. Evolution of mean best values for Rosenbrock function on different colony sizes

Results of colony sizes ranging from 75 to 100 can provide an acceptable convergence
speed for search. In order to analyze PBA behavior, this paper has adapted 30 runs with
different elite and best bee PSO iteration sizes (Peitr, Pbitr). In Table 5, the mean of best
function values with different elite and best bees PSO iteration sizes vary as (15, 9), (30, 18)
and (60, 36) for the presented Rastrigin and Rosenbrock function. Progress of the mean best
values presented in Table 5 is illustrated in Figs. 14 to 17. From Table 5 and Figs. 14 to 17, it
can be concluded that, during the period in which elite and best bee PSO iterations increase
until (30, 18), the algorithm produces better results. However, after a sufficient value for
iteration size exceeds (30, 18), the fitness value does not improve, but rather worsens. For test
problems carried out in this work, elite and best bee PSO iteration sizes of (15, 9) to (30, 18)
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can provide an acceptable convergence speed for search.

Table 5
Mean of function values obtained by PBA under different PSO iteration sizes
PSO iteration sizes 8.5) (15,9 (30,18) (60, 36)
Colony size  Functions
75 Rastrigin 1.18E-7 O 1.00 4.68
Rosenbrock 193.61 20.31 21.53 37.14
100 Rastrigin 3.90E-7 O 1.49 8.31

Rosenbrock 91.10 10.71  10.20 31.83

—(75,8,5) = =(75,15,9) (75,30,18)  —— (75, 60, 36)
1000
100
10

o
0.1
0.01
0.001
0001
1E-05
1E-06
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1E-08
1E-09
1E-10
1E-11
1E-12

Fig.14. Mean best values for Rastrigin function on 75 colony size and different PSO iteration
sizes
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Fig.15. Mean best values for Rastrigin function on 100 colony size and different PSO iteration
sizes
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Fig.16. Mean best values for Rosenbrock function on 75 colony size and different PSO
iteration sizes
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Fig.17. Mean best values for Rosenbrock function on 100 colony size and different PSO
iteration sizes

7. CONCLUSION

In the previous section, the performance of the particle bee algorithm (PBA) was compared
with differential evolution (DE), evolutionary algorithm (EA), particle swarm optimization (PSO),
and bee algorithm (BA) in terms of both multi-dimensional and multimodal numeric problems.
In terms of A and £ functions, DE, EA BA and PBA identified the optimum value within the
given cycle duration, while PSO could not. For & and 7 functions, while DE and PBA showed
equal performance and found the optimum, EA, PSO and BA demonstrated performance that
was relatively poorer than DE and PBA. For the % function, PBA produced the best results.
Results show that PBA performs better than the mentioned algorithms on each benchmark
numerical function. Behavior of PBA under different control parameter values was also
analyzed. Results show that the PBA suggests a colony size range of 75 to 100 and a PSO
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iteration size of (15, 9) to (30, 18) in order to provide an acceptable convergence search speed.
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BIOMEDICAL ANTHROPOLOGY

UDC 551.581

Kharrasov A.F., Saryg S.K. Investigation of some anthropological
features residents of Tuva of different climatic zones

ViccnepoBaHne HEKOTOPbIX aHTPOMONOrM4EeCKNX OCOBEHHOCTEN Xutenen TyBbl
pPasnn4HbIX KIMMaTUYECKUX 30H

Kharrasov A.F., Saryg S.K.

Tuvan State University, Kyzyl

Xappacos A.®., Capbir C.K.

TYBUHCKWIA FOCY[apCTBEHHBIM YHUBEPCUTET, KbI3bin

Abstract. A study of the types of constitution of residents of various regions of the Republic of Tuva (students of Tuva
State University who arrived for training in 2019 from different districts of the Republic of Tuva (RT)): Kyzyl, Kaa-Khem,
Pii-Khem, Tandyn, Ulug-Khem, Chaa-Khol, Dzun-Khemchik, Sut-Khol and Ovyur. The listed regions of the Republic of
Tatarstan differ in their climate. Differences were revealed in the distribution of students by constitutional types - depending
on their place of residence. Students who lived and grew up in areas with extreme climatic characteristics had a noticeable
increase (compared to other regions) of persons with a hypersthenic type of constitution (up to 36.2% in the Mongun-Taiga
district). For high-altitude areas, there was also a pronounced predominance of hypersthenic individuals over asthenic (in
Mongun-Taiga, respectively: hypersthenics 36.2%, asthenics - 23.2%), and in lower mountainous areas, on the contrary,
there was a predominance of asthenics over hypersthenics (Bai-Taiga district, respectively: asthenics 39.9 %; hypersthenics -
24.1%).

Keywords: type of constitution; adaptation; residents of Tuva; students; severity index of weather conditions

Annomanus. IpoBedero uccaedoBarue munof koncmumyyuu xumeaen pasiuunsix peeuonob Pecnybauxu Toiba
(cmydenmob Tybunckoeo eocyoapcmbennoeo yHubepcumema, npubsibuiux Ha obyuenue 6 2019 e. u3 pasuslx panioHol
Pecnybauxu Twba (PT)): Kuissiivckoeo, Kaa-Xemcxoeo, ITuti-Xemckoeo, Tandwirckoeo, Yaye-Xemckoeo, Yaa-Xoavcxoeo,
H3yn-Xemuuxckoeo, Cym-Xoavckozo u Obiopcroeo. Iepeuucaennvle peeuorst PT omauuatomes cBoum xaumamom. borau
Bviabaenvl pasaunus 6 pacnpedeseHuy cHYOeHmo8 1o KOHCUMYUUOHHBIM munam - 6 sabucumocmu om ux Mmecma
npoxubanus. Y cmydenmol, npoxubabuiux u Buipocwiux 6 panioHax ¢ IKCMPEMAABHLIMU  KAUMAMUYECKUMU
XAPAKMEPUCTNUKAMY, — OTIMeHAA0ch —3amemuoe YBeiuuenHue (no cpabHenuto c OpyeuMu peeuoHAMU) AUY C
eunepcmenuyeckum munom koncmumyyuu (6 Moneyn-Tatieunckom paiiote 00 36,2 % ). 115 BvicoxoeopHbix patioHo8 marksxe
ommenasoce BvipaxentHoe npeobiadanue Auy eunepcmenuyeckoeo muna, Hao acmenuueckum (6 Moneyn-Tatee,
coomBemcmBento: eunepcmenuxu 36,2 %, acmenuxu - 23,2 %), a 6 601ee HU3K020pHbIX PATIOHAX — HANPOMUB, OMMEUAN0Ch
npeobaadanue acmenuxof wad eunepcmenuxamu  (ban-Taileunckuii paiion, coomBemcmbenno: acmenuxu 39,9 %;
eunepcmenuxu — 24,1 %).

KaroueBuie crobBa: mun xoncmumyyuu,; adanmayus; xumeau Ty6oL; cmydenmui; unoexc cypoBocmiL Memeopexuma.

DOI 10.54092/25421085_2021_11_74

PeueHseHT: EpodeeBckas Jlapnca AHaTofnbeBHa - KaHaNOAT BUONOrNMYECKNX HayK, CTapLUni
Hayu4HbIli COTPYaHMK. DepepanbHoe rocynapCTBEHHOE BIOMKETHOE YUPEXOEHNE HAYKM
®depepanbHbIl CCNEAOBaTENBCKUN LEHTP «AKYTCKUA HayyHbIl LeHTp Cnbnpckoro oTaeneHus
Poccuinckon akagemnn Hayk», IHCTUTYT npobnem HedTn 1 raza Cubmnpckoro otaeneHns
Poccuinckon akagemnn Hayk (UMHIM CO PAH)
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BesepeHue. MpupoaHble 30HbI ThiBbl MHOrOO6pPAa3HbI - 3TO FOPHbIE PaNoHbI, Talra, CTenb,
NYCTbIHA U TyHApPa. ECTECTBEHHO, YTO pasHble YCNOBUS NPOXUBAHUSA (KNUMaT) HaknaabliBatoT
CBOW OTNeYaToK Ha 06K NPOXXMBAKOLLEro TaM HaceneHus. [Ons OoueHKn nHanBMayanbHbIX
OCOBEHHOCTEN YenoBeka MHOrMe wuccnegoBaTtenm WUCNOAb3YIT  KOHCTUTYLMOHANBHbIN
NOLXOA, MOCKOJIbKY KOHCTUTYUMS TUMNOB YeNOoBEKA MNPEACTaBnseT COOOM MHTErpasbHyto
XapakTepucTuky nHgmenga [1; 2].

KoHCcTuTyuns (comaTtotun) — 3TO COBOKYMHOCTb OTHOCUTENbHO  YCTOMYMBbLIX
MOPMdONOrn4ecKnX N OYHKLNOHANbHbBIX NPU3HAKOB OpraHn3amMa 4enoBeka, 06yCrOBEHHbIX
B3aUMOOENCTBMEM  HACNEACTBEHHOCTM C  YCNOBUAMM  OKpyxawwen cpegbl. M.B.
YepHOPYLUKNA BbIAENSA aCTEHNYECKNA, MTMNEPCTEHNHECKNIA 1 HOPMOCTEHNYECKII.

CamMO NoHATNE «KOHCTUTYLUS» Noslyvana He OgHO3Ha4YHOe TONKOBaHNE B UICTOPUYECKOM
acnekte. Tak, no paHHbiM LlleBkyHeHko B.H., KoHCTUTyums, 9T0, B OOnbLUEN MEpPE,
Hacnegyemble Moponorniyeckne n pyHKUNoHanbHble CBOMCTBA OPraHM3mMa, 1 B MEHbLUEN —
0COBEHHOCTN OpraHn3ma, NPMobpeTEHHbIE B MOCTHaTaNbHOM OHTOreHese [3].

B pabotax M.B. YepHOpyuKOro, KOHCTUTYUMSA 4YenoBeka paccMarpuBanacb - Kak
«OOWUNIN NNaH CTPOEHUA © NPOEKT (MYHKUMOHUPOBAHNA opraHu3ma...CUCTemy, rae opma
N PyHKUMA, coMa U NCUXMKA TECHO CBA3aHbl MexXay cobon M B3auMHO BAMSIOT Apyr Ha
Apyra" [4].

MHoOrne oTedecTBeHHble U 3apybexxHble aBTOPbl paccMaTpuBany KOHCTUTYLMIO Kak
COBOKYMHOCTb MHAUBUAYaNbHbIX HAcneayeMbiX U NPUobpeTeHHbIX MOPMOMYHKLNOHANbHBIX
OCOBEHHOCTEN Npu B3aMOLENCTBMM CO cpefon obutaHus. B dopmunpoBaHun Tunos
KOHCTUTYLUMN YefloBEKA MPUHUMAET y4acTue OoKpyxawwas cpega obutaHus, kKoTopas
OKasblBalT BAWSHME Ha 00pasoBaHMe pasnuyHbix (OpM Tena, a Takke Ha Bce
MOPdOdYHKUMOHANbHbIE NPU3HaKM opraHnama [5]. Takum o6pasom, CorfnacHO COBPEMEHHbIM
NPeACcTaBNeHnsM, BHELLHAS cpeda B pPaBHOM CTeneHu Yy4acTByeT B (POpMUPOBaHUU
KOHCTUTYLUN.

Llenb wuccnepoBaHuA: u3y4nTb TUMbl KOHCTUTYUMWM >XuTenen pecnybnukn TyBa,
NPOXNBAKOLLMX B Pa3NINYHbIX KITMMATUYECKNX YCNOBUSAX - HA MPUMeEpPE CTYAEeHTOB TyBUHCKOIO
rocygapCTBEHHOro yHumBepcuteta (MpubbiBLUMX Ha o0by4yeHue M3 pasHbIX pParnioHOB
Pecnybnukn Teisa B 2019 r.).

MaTtepuansl M MeToabl UccnepoBaHuA. liccnepoBaHme npoBoausiocb Ha 6ase
TyBUHCKOro rocygapcTBeHHOro yHnsepcuteta. O6bekTOM NCCNeA0BaHUSA CNY>KNAN CTYOEHTbI
NnepBOro Kypca, IoHOLWW N AEBYLLKN TYBUHCKOW HaunoHanbHocTu. Becero 6bino o6cnegosaHo
180 ctygeHToB, npubbiBwnx B 2019 r. mu3 pasHbix parnoHoB Pecnybnuku TeiBa (PT):
Kbigbinbckun, Kaa-Xemckun, Nun-Xemcknin, TaHObHCKUA, Ynyr-Xemckui, “Haa-XonbCcKuw,
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[3yH-Xemumkckuin, CyTt-Xoneckunin n OBtopckuin. Bce nepeyncnenHble paioHbl PT 3ameTHO
pPasnMyarTCs Nno KNMMaTn4eCcKM ycnoBmsM Npoxkmeanug (tabn. 1).

Tabnuua 1
[MokasaTtenu, xapakTepusyoLme ypoBeHb KOM(OPTHOCTK Tepputopun PT
dakTopbl/ = ’g =
yCroBYS 2 S S S = g
? 5 < R 2 I
= > z e o =
S ] = I Z S
X > ] SE 3 a
b X >3 o s
3 g £ & ® 4
(3]
o & Ta)
Bbicota Hag, 1298 705 732 1850 982 1148
YPOBHEM MOpPSi, M
CpepnHsas Temnepatypa -28 -38 -35 -28 -31 -30
aHBaps, oC
CpepnHss TemnepaTypa B +24 +22 +20 +13 +18 +18
none, oC
BnaxxHocTb 59.9 69 58 59.9 57 69
BO3ayxa, B %
"opoBoe atMochepHoe 812 84.3 78.4 812 84.3 -
nasneHue (KMNA)
NHpexc 57.3 78.6 90.9 57.3 78.6 90.9
KOHTUHEHTAJIbHOCTU
Knumar 55 = - - 8 o8
I T I I I I I I I T
2o o) = d g a £a
30 3 3 g 3 0 Q 3 O
=8 g £E& =g & S
= p 3 = Q= = o =
29 o) s}s] 23 ¢ [o}e)
5 X 4 I X 5 X 4 I X
X2 g 6 g X < g 6 g
O T = Sy = = !

[na BbISBNEHNA COMATOTMUMNONOMMYECKUX NOKa3aTenemn nccnenyemblx rpynn CTygeHTOB
NCNoSib30BanM MeToauky n Knaccudpukaumo M.B. YepHopyukoro, Ha OCHOBaHUM KOTOPOM
BblAENANN: aCTEHNYECKUIA, HOPMOCTEHNYECKINIA U TMNEPCTEHNYECKNIA TUMbl TENOCNOXXEHNS [4].

PesynbTarthl uccnenoBaHusa n nx obcyxaeHuve.

[Mpn oueHKe TUNOB TENOCNOXEHUA cpean CTYAEHTOB , HaMu OblNO OTMEYEHO, YTO, B
uenom, no uccnegyemoiM panoHam Pecnybnukn TeiBa, n3 180 ob6cnepoBaHHbIX MONOAbIX
Nogen, B OCHOBHOM, Npeobnaganu nvua ¢ HOPMOCTEHNYECKNM TUNOM KOHCTUTYLUUN — 46,4 %.
MMNepcTeHNYECKUA TUM TENOCNOXEHNA cocTaBun 29,2 % n3 obuiero Yncna obcneqoBaHHbIX
CTyAeHTOB. MeHblUe BCero, okasasnoCb CTYOEHTOB C aCTEHUYECKMM TUMOM TENIOCNOXEHUS -
24,4 % (puc. 1).
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" HOPMOCT cHHEH

_. 9.2
B ACTEHHEH i
/

Puc. 1. OnpepeneHne npeobnagaromx TUMNOB KOHCTUTYLMK MO BCEM
NepPBOKYPCHMKaM.

Mpwv aHanM3e TUNOB TENOCIIOXKEHNSA CTYAEHTOB, NPUbbIBaBLUMX HA y4eby 13 Tepe-XonbCKoro
panoHa, oTMevanoch npeobnagaHne HopmMocTeHndeckoro 40,7 %, n rmnepcreHnydeckoro 32,9 %
TUMOB KOHCTUTYUMK (pUC. 2). B 3TOM painoHe MHOrve rogbl HAbMI0OAETCS  SKCTPEMaNbHbIN KnnmaT
- XonogHas NpoAdO/MKUTENBbHAS 3UMa U OTHOCUTENBHO KOPOTKOoe neTo. C  KaMaTuyHecKumm
OCOBEHHOCTSAMIN  3TOr0 paoHa Mbl CBA3bIBaEM 3aMeTHOe npeobnafaHne cpean ero XXutesnemn
noJen C HOPMOCTEHNHECKUM U FTUMEPCTEHNYECKUM TUMOM KOHCTUTYLIN.

o 264
0 - .

(1|

8 &8 & 3

HOPMO CT SHHEH ACTEHEEH THITEPCTEHHEF

Puc. 2. MNMpeobnapatope Tunbl KOHCTUTYLMN cpeau XXutenen Tepe-XonbCKoro panoHa.

O6cneposaHve CTyOoeHTOB, NPUbLIBLLNX Ha y4eby 13 Kaa-XeMcKoro pavioHa nokasaso, YTo
cpeon obcnenoBaHHbIX - 44 % uMenn HOPMOCTEHWHECKMA TUM KOHCTUTYUMW. OcCTasbHblE,
NPakTUHECKN MOPOBHY, COCTaBfANIM  aCTEHUHECKUA N MUNEPCTEHNHECKMA TUMbl, C HEOONBLLUVM
npeobnagaHviem (Bcero Ha 1,2 %) acteHukos (puc. 3).
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Kaa-Xemckuin  paioH  Pecnybsvkn  TbiBa  XapakKTepusyeTcss  AUCKOMMOPTHbIM
MUKpokMmaToMm. [lpyu TakoM KivMmate Bcerga OTMeYaeTCsd  HanpshKeHue npoLeccoBs
TepMoperynauumy, naoxoe TennoolyleHne, a Takxe yxyfaleHne yCrioBHO-pPedieKTOpPHOMN
[EeATENbHOCTUN, MOHWKEHNe paboTocnocobHOCTM, NageHWe YCTONYMBOCTM OpraHmaMa K
OEencTBuio BpeaHblx hakTopoB cpenb! [6].

.

a0

30 -

20+ 28.6
" |
0 L | |

HOPMOCTEHHEH ACTEHHEH THIICPCTEHHEH

Puc. 3. MNpeobnapatowpme Tunbl KOHCTUTYLMN B Kaa-XemMckom paroHe, (%)

OueHka TUMOB TESIOCIOXKEHNS Y CTYAEHTOB, NPOXXMBaOWMX B [13yH-XEMYNKCKOM panioHe
nokasasia npeobnagaHne HOPMOCTEHNKOB - 39,4 % (COOTBETCTBEHHO: acTeHVKoB 6bu10 33 %, a
rmnepcTeHnkos — 27,6 %). Cnegyetr OTMETUTL, YTO, B NoOcsegHee Bpems, Habnopaetcs obLas
TeHOeHuWs
K acTeHM3auunm TeNoCNOXEHNSS COBPEMEHHOW MOJIOAEXN, BO3MOXHbIM OOBbACHEHMEM
KOTOPON, CYATAKOT HEKOTOPOE MPEMMYLLECTBO NNL, C aCTEHNYECKMM TUMOM KOHCTUTYLUN B
coumanbHOM apantaumm M B PasBUTUM MCUXOMOTOPHbIX KayecTB [7]. ACTeHMYeckuid Tun
TENOCNOXKEHNS Cpean CTyAeHTOB U3 [13yH-XeMUYMKCKoro parnoHa coctasuin - 33 % (puc. 4).

40
30 - )
| 33
204
10
0 - | T

HOPMOCTECHHEH ACTCHHEH THIIEPCTCHHET

Puc. 4. MNMpeobnapatopme Tunbl KOHCTUTYLMN B [13yH-XEMUYUKCKOM paioHe, (%)
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O6cnepoBaHne CcTygeHToB u3 MOHryH-TalrmHCKOro parnoHa nokasano, u4To
npeobnagann nmua ¢ HOPMOCTEHNYECKMM TUMOM KOHCTUTYUUK - 40,6 %. MMnepcTeHnYecKuin
TUN TENOCNOXeHus1 coctaBun 36,2 % (Bcero, Ha 4,4 % MeHbLUE HOPMOCTEHNYECKOrO TUna
KOHCTUTYLMN).

MeHbLLe Bcero 6b110 CTYOEHTOB C aCTEHNYECKM TUMNOM KOHCTUTYUMn - 23,2 % (Ha 13
% MeHbLLe HOPMOCTEHMKOB). Monogble nogu, npuexaslumne U3 BbICOKOropHOro MOHryH-
TalrmHCcKoro parnoHa OTNnYannucb MEHbLUMMK NPOAOSIbHBIMU pasmepamu Tena, 0Co6eHHO
IOHOLIM, C HeBONbWNM NpeobnagaHneM nunL, C HOPMOCTEHUYECKMM TUMOM TENOCIOXEHUN
(pwnc. 5).

40
30 -
20
10
0 -

HOPMOCTEHHEH ACTEHHEH THIEDCTEHHEH

Puc. 5. MNMpeobnagaroyie Tmnbl KOHCTUTYUMN B MOHMYH-TalrMHCKOM panioHe, (%)

CTygeHTbl, npubbiBwne Ha y4eby n3d 6onee HU3KoropHoro Ban-TanrmHckoro parnoHa
XapakTepM30oBaiUCb OTHOCUTENIbHO GONbLUMM KOIMYECTBOM UHOUBWOOB C aCTEHMYECKUM
TUNOM KOHCTUTYUMn, 4Tto coctaBuno 39,9 % oT obwero 4ncna obcnepoBaHHbiX. [0
nMTepaTypHbiIM UCTOYHUKaM, B MocnegHee Bpems, HabnogaeTcs 3aMeTHOE YMEHbLUEHue
yucna nNpeactaBuTeNen C rMNEPCTEHNYECKUM N YBENUYEHME NNL, C aCTEHWYECKUM TUMOM
KOHCTUTYLMN cpean abopureHHoro HaceneHus [8; 9].

Cpepn cTygeHToB, nNpoxwusawowux B ban-TairmHckom parioHe, 6ONbLUMHCTBO
cocTasunn acteHnkmn 39,9 %, HOPMOCTEHNKOB 6bi1s10 - 36 %. MeHbLUEe BCcero 6bio CTyQeHTOB
C rMNePCTEHNYECKM TUMOM KOHCTUTYLUMK - 24,1 % (puc. 6).
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Puc. 6. lNpeobnagatoLiye TUnbl KOHCTUTYLMN B Ban-TanrmHckom paroHe, (%)

OP3NHCKUA panioH, Kak 1 Kaa-XeMCKuin parioH XapakTepusyeTcs AVCKOM(OPTHbIM
MUKPOKIMMATOM. [1py TaKOM KSiMmaTte OTMEeYaeTCsa Hanpsh>keHne npoueccoB TEPMOPErynsaunm,
Takxe yXygLleHue YCJIOBHO-pepIEKTOPHON AEATENbHOCTM, NOHMXaeTCs
paboTOCNOCOBHOCTb, NafaeT YCTOMYMBOCTb OpraHu3Ma K AerNCTBUO BpedHbiX (hakTopoB
cpepbl [10]. Cpeon ob6cnefoBaHHbIX CTYOEHTOB U3 JDP3NHCKOro panoHa, 44 % wumenu
HOPMOCTEHUNYECKMI TUM KOHCTUTYUMN, 24,8 % - acTeHndecknin Tun KoHcTutyuumn; 31,2 % -
rMNEPCTEHNYECKNIA TUM KOHCTUTYLMN (pUC. 7).
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35+

0+~

5V 248

10 _

s

0 + )
HOPMOCTCHHER ACTEHHKH THIIEPCTEHEH

Puc. 7. MNpeobnagatoLipe Tunbl KOHCTUTYLIMN B DP3UHCKOM parioHe, (%)

BbiBOAbI:

Takum 06pa3omM, MPOBEAEHHBIM  UCCNEAOBaHUEM, BbISIBIEHbl OCOOEHHOCTM  TUMOB
KOHCTUTYUMN Y CTYOEHTOB (MOJSIOAbIX NpeacTaBuTenieil HaceneHusa  pecnyonvkn  Tbisa),
NPOXMBAKOLLNX B Pa3HbIX KIMMaTUYECKUX PErvoHax pecnybnukn. PesynbTaTbl nccnegoBaHus
BbISBUMW, YTO AN PasnnyHbiX KINMATMYECKMX PErMOHOB XapakKTepHbl OnpenenéHHble
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KOHCTUTYLUMOHANbHbIE TWMbl JOAEN, B YacTHOCTM, B palloHax C 3KCTPeMasibHbIMU
KIIMMaTUYECKMMN  XapakTEPUCTUKaMK, OTMEYasiocb 3aMeTHOE YBENNYEHWE L, C
rMNEPCTEHNYECKNUM TUMOM KOHCTUTYUMK (B MOHryH-TanrmHckom panoHe o 36,2%). MoXxHO
TakKXKe OTMETUTb  HEKOTOPYK  KOPPENsuMid  BbICOTbl  MecTa  MNpOXuBaHus  C
KOHCTUTYLMOHASIbHbIM TUNOM UCCNERYEMbIX, T.€. ONS BbICOKOrOPHbIX PanoHOB OTMEYanocChb
npeobnagaHne vy, rUNEepCTEHNYECKOro Tuna, Hap acteHudeckum (MoHryH-Tanra,
COOTBETCTBEHHO: runepcteHnkn 36,2 %, acteHukn - 23,2 %), a B 60nee HU3KOrOpPHbIX
panoHax — HanpoTMB, OTMeYanocb npeobnagaHne acTeHUMKOB Hapg runepcrteHukamu (ban-
Tarira, COOTBETCTBEHHO: acTeHukn 39,9 %; runepcreHukn — 24,1 %).

OpHako, Mo ycpepHEHHbIM nokasaTensM AaHHOro MccnefoBaHus, npeobnafatoLmm,
ona  obcnepoBaHHOM  rpynnbl  CTYOEHTOB W3  pasHbiX  PErvoHOB PT, sasunca -
HOPMOCTEHUYECKNIA TUM KOHCTUTYLUMK — 46,4 %.
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SURVEYING AND LAND ECONOMY
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MarunctpaHT MoCKOBCKOro prHaHCOBO-topuanyeckoro yHnsepcuteta MOKA, KannHnHrpagckuin
hunnan

Hay4HbIll pykoBOgnUTESb:
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KaHguaaT 3KOHOMNYECKNX Hayk MOCKOBCKOro hmHaHcoBO-topugnieckoro yHnsepcuteta MOHOA,
KanuHuHrpagckuim unuan

Abstract. The article is devoted to assessing the impact on the cadastral value of land plots in the Kaliningrad region
of the factor of their belonging to various urban districts. The article discusses the factors of demand that influence the cost.
The author analyzes the socio-economic development and the existing specialization of the studied areas, calculates the
absolute and relative indicators of variation and analyzes the variation of the attribute (the value of land plots).

Keywords: cadastral value, land plot, cadastral valuation, variation of the trait, square.

Annomayua. Cmamova nocbaujena oyenxe 6Gausnus Ha KkadacmpoByio CMOUMOCHL 3eMEAbHbIX YHACHKOB
Karununepadckon  obaacmu — gpakmopa ux NpuHAOAeXHOCMU K  PASAUYHBIM — 20p00CKUM  OKpyeam. B cmamve
paccmampuBaromcs. gpaxmopsl cnpoca, okasvibaroujue GausHue HA CIMOUMOCTL. ABMOPOM AHAAUSUPYEMCsS COYUANbHO-
sKOHOMUUeckoe pasBumue U CAOKUBUWIAACA CHeYUAIU3AYUA UCCAe0YeMbIX pailoHob, npoBodumcs pacuem abCOAOMHbIX U
OMHOCUMEAbHBIX NOKA3AMeAel 6apuayuy u aHaiu3upyemcs 6apuayus npusHaka (4eHa 3eMeAbHbLX YUacmxob).

KatoueBuie cao06a: kadacmpobas crmoumocns, 3emesbHblil Yuachox, kaoacmpobas ouenka, Bapuayus npusxaa,
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MpoBeneHne 060CHOBAHHOWN OLIEHKN 3EMN SBNSIETCA OOHUM N3 BaXKHbIX YCNOBUIA ANS
HOPMaNbHOIrO PasBUTUSA 3KOHOMWKUN CTPaHbl B CEMTMEHTE HEOBMKMMOCTU, MOCKOJIbKY 3eMJIs
ABNAETCS OCHOBOW A1 9KOHOMUYECKOWN U NPOU3BOACTBEHHOWN OEATENIbHOCTN.

Vcnonb3ys paHHble PocpeecTpa, 6bina npoBedeHa OueHKa BAUSHUSA Ha CTOMMOCTb
3emMenbHbIX y4acTKoB (ganee — 3Y) KannHnHrpagckom obnactu paktopa nx NpUHaaiexxHOCTH
K pasfinyHbIM ropoACKMM OKpYyram (ganee — pamoHbl).

KaTeropus 3emenb 15 OLEeHKM BblibpaHa 3eMn HaceNEHHbIX NYHKTOB. B cooTBeTCTBUN
C OENCTBYIOLMM 3aKOHOAATENbCTBOM 3EMSISIMA HACENIEHHbIX MYHKTOB MPU3HAOTCA 3eMN,
NCNONb3YyEMblE U MpPeAHa3HaYeHHblE ONS 3aCTPOWKM U Pas3BUTUS HACENEHHbIX MYyHKTOB.
["paHnLbl FOPOACKUX N CENbCKUX HACENEHHbIX MYHKTOB OTAENAIOT 3EMIN HACENEHHbIX MYHKTOB
OT 3eMENb NHbIX KaTEropuia.

OnpepgeneHo 5 MyHuumMnanbHbIX 06pasoBaHuii KanmHuHrpagckonm obnactu (nanee —
MO): TypbeBckuin, 3eneHorpagckuin, BbarpaTtnoHoBckuin, YepHsaxoBckuir, [Bapaenckun,
pasnn4yHbie NO CBOEN chneunann3auun, OTOaNeHHble OT agMUHUCTPATUBHOIO LEHTpa — T.
KanuHuHrpaga v Haxogswmecs psooMm.

Mo nybnnyHOM KagacTpoBOW KapTe onpeaeneHo obuiee yncno 3Y B kKaxgom MO -
HEe3aBUCUMO OT KaTeropum 3emenb (Tabn.1). PaccuntbiBaem nokasarenu CTpyKTypbl (ona 3Y
B K&)KOOM panoHe), Tabn. 1.

O6Lwas BbibopKa cocTaBnseT 38 3eMesibHbIX Y4acTKOB, HAX0AMM Yncno 3Y B KaXXAOM
parnoHe, Tabn. 1.

Tabnunua 1
Bbi6opka 3eMesibHbIX Y4aCTKOB
Bbibopka 3Y
o Yucno 3Y B BbIOpaHHOM
PalioHbl pavione Dona 3Y, % KaTeropun,
eouHnLY
'ypbeBcKui 89684 38% 14
3eneHorpagackuii 52059 22% 8
BarpatrnoHoBCKUiA 37727 16% 6
YepHsIXoBCKUIA 29643 12% 5
Bapgerickui 29019 12% 5
Bcero: 238132 100% 38

OTtbupaem 3Y BbIOpaHHON KaTeropuu ciyyamHbiM obpa3om (KagacTpoBbIi HOMEP,
nnowiaab, KagactpoBasi CTOMMOCTb), ONPEeAensieM KagacTpoBYO CTOMMOCTb 3a 1 KB.M, Tabn.
2.
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Tabnuua 2
OCHOBHbIE XapaKTePUCTNKIN BblOPaHHbIX 3EMESIbHbIX Y4aCTKOB [5]
KapacTtpoBas KapactpoBas
KapacTpoBbIi HOMep Mnowans, KB. M CTONMOCTb, TbIC. cToumMocCTb 3a 1
pyb. KB.M, pyb.
N'ypbeBcKuiA parioH
39:03:030227:168 720 496 274,40 689,27
39:03:030227:218 780 538 894,20 690,89
39:03:040009:43 1167 471 514,68 404,04
39:03:040025:96 814 418 933,24 514,66
39:03:040603:22 1200 513 708,00 428,09
39:03:040604:11 820 322071,4 392,7695
39:03:040604:19 1200 513 708,00 428,09
39:03:040604:29 800 350 976,00 438,72
39:03:040604:87 800 311 688,00 389,61
39:03:040605:17 1000 339 820,00 339,82
39:03:040605:21 1200 513 708,00 428,09
39:03:040805:21 1200 475 128,00 395,94
39:03:070904:79 1200 409 044,00 340,87
39:03:091011:35 1200 536 424,00 447,02
3eneHorpaackuii panoH
39:05:010306:23 866 793 589,41 916,385
39:05:010803:9 818 780 781,00 954,5
39:05:030101:3 1200 736 224,00 613,52
39:05:030607:15 1199 988 131,87 824,13
39:05:040101:24 1195 1 332 604,25 1115,15
39:05:040101:70 1200 1349 412,00 1124,51
39:05:040603:132 1200 1013 820,00 844,85
39:05:050102:34 1200 923 184,00 769,32
BarpaTnoHOBCKUI panoH
39:01:031113:42 1200 428 184 356,82
39:01:031115:99 1200 466 632 388,86
39:01:031207:17 1200 442 572 368,81
39:01:042204:56 1114 442 392 397,12
39:01:041508:1 1200 461 148 384,29
39:01:042241:34 1200 450 264 375,22
YepHAXOBCKUi paioH
39:13:010208:5 800 386 112,00 482,64
39:13:010211:143 800 382 544,00 478,18
39:13:020015:159 1200 376 968,00 314,14
39:13:040405:79 1200 373 632,00 311,36
39:13:051001:5 1200 398 196,00 331,83
MBapoencknin pamnoH
39:02:030002:53 1200 452 136,00 376,78
39:02:030004:21 1200 484 152,00 403,46
39:02:010016:203 800 495 064,00 618,83
39:02:120001:126 1200 491 784,00 409,82
39:02:020023:3 991 409 025,34 412,74
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C nomMoLLbO BCEX N3BECTHbLIX aBCONMOTHBLIX 1 OTHOCUTENbHBIX NOKa3aTenen NpoBoauM
aHanM3 Bapuaumn npu3Haka (cpegHee JNMHENHOE OTKIOHEHWe, [ucnepcus, cpegHee
KBagpaTu4eckoe OTKJIOHEHNE, KO3 pMLMEHT AeTepMnHaLnN, aMnupuryeckoe
KOPPENSUMOHHOE OTHOLUEHWE, OTHOCUTENIbHOE JIMHEMHOE OTKJIOHEHME, MOKasaTeslb
Bapvauum).

Tabnuua 3
[Mokasatenn Bapuauyumn no panoHam
PaiioHbl Xcp. Mo rp. Xcp.o6L. d no rp. R 02
'ypbeBcKui 440,5 62,76 351,07 | 9110,493
3eneHorpaackui 891,84 139,35 510,99 | 27866,84
BarpaTtrnoHoBCcKui 378,30 517,90 11,48 40,30 174,9461
YHepHAXOBCKMIA 368,74 68,72 171,28 5600,659
MBapgenckui 432,60 55,27 242,05 | 6217,193
Tabnuua 4
lMokasartenu Bapmauyum

Paamax Bapuauuu, R 813,15

X cp 517,90

CpegHee nnHenHoe OTKIIOHEeHNe, d 179,8662

Cp. U3 BHYTpUrpyn. gucnepcusi, o2 10809,01

CpefHee KBafpaTNHecKoe OTKJIOHEHNE, & 103,9664

Mexxrpynnosas aucnepcus 39804,12

O6Lwas grcnepcust 50613,13

KoathduumeHT feTepMmnHaLmm 0,786439

OMNMprYecKoe KOPPENsLIMOHHOE OTHOLLEHNE 89%

OTHocUTeNbHOE NIMHENHOE OTKIOHEeHUe 35%

KoadduLmeHT BapuaLmm 20%

CeepfeHus K OLeHKe U aHanu3y pesybTaToB pacyeToB

1. Paamax Bapuauum (R) — npegensl UI3MeHeHUs1 BENUYNHbI NpU3HaKa. Xapaktepuayet
obwyto amnanTygy Bapuaumm npudHaka (ueHa 3Y) B BbI6OpOYHOM COBOKYNHOCTU (3Y no
parnioHam n B uenom) [1].

O6wmn pasmax Bapmaumm coctasnseT 813,15 py6/KB.M, OH CULLIKOM OTANYAETCA OT
nokasarenen pasMmaxos Bapvalmm no panoHam.

Ecnun cpaBHmBaTb NokasaTtenn no panoHam, OHU CAULLKOM OT/IMYATCA Mexxay COOOM.
N3 5 nccnepyembix panoHOB, 60MbLUEe BCEro BblAeNseTcs 3eneHOorpafckuii pamoH (y Hero
Hanbonbwnin nokazatens — 510,99 py6/kB.M) 1 bBarpatMoHOBCKMA panoH (HauMEHbLUWIA
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nokasatenb — 40,30 py6/KB.M). DTO rOBOPUT O TOM, YTO aMNINTyaAa Bapuaumm npuaHaka (LeHa
3Y) B COBOKYMNHOCTM BENUKA, FPynmnbl HEOAHOPOOHbI.
2. CpegHee nuHeiHOe OTKNIOHEeHWe (d) — ycTaHaBnvBaeT Kopuaop Kosnebnemoctu

npuaHaka (+d) [1].

Kopunaop konebnemocTun nccnegyemblx panoHOB:

N'ypbeBckuii painoH 503,29 py6. KB.M;

3eneHorpaackui panoH 1031,19 py6. KB.M;

BarpaTtuoHoBckuin paioH 389,78 pyb. KB.M;

YepHsxoBckuin panoH 437,46 pyb. KB.M;

"Bappenckuin panoH 487,87 pyb. KB.M;

Mpn pacyeTe AaHHOro nokasatens Habn[alTCA pas3Hble KOPUOAoPbl KONebNeMoCTW.
B 3eneHorpaackom parioHe wupokuii 1031,19 py6/kB.M, B barpaTtmoHOBCKOM panioHe y3Kuii

389,78 py6/kB.M. COBOKYNMHOCTb WMEET HEBbLICOKYD OAHOPOOHOCTb. [ypbeBCKUiA,
YepHsaxoBckuin, [Bapoenckuin  panoHbl  OOCTAaTOYHO  OOHOPOAHbIE MO KOpWUZopy
konebnemocTu.

3. CpegHee KBagpaTuyeckoe OTKIIOHEHMUE (o). [okasbiBaeT kopngop KonebnemocTu.

PacnpenenerHns MOryT 6biTb: HOPMasibHbIE U OT/IMYHBIE OT HOPMaSbHbIX.

MpaBuno Tpex curm: B Npegenax 0gHoOro CPeAHEKBaAPaTNHECKOro OTKIOHEHS (X 10)
nexut 68, 26% 3HadeHnin. B npegenax AByX cpeaHeKBaopaTuyeCcKux OTKIOHEHU (X +20) —
yxe 95,44%, a B npegenax Tpex (X + 30) — 99,72% [1].

lMpoBepka pacnpeneneHnsi Ha HOpMasibHOCTb — MOCTPOEHNE MCTOrPaMmMbl.

Tabnuua 5
[MocTpoeHue rmctorpammbl
KapmaH YacTtoTta MHTeﬁr%ZHbe' KapmaH YactoTa MHTe';e,zanb'
311,36 1 2,63 446,885 22 57,89
446,885 22 60,53 582,41 4 68,42
582,41 4 71,05 717,935 4 78,95
717,935 4 81,58 853,46 3 86,84
853,46 3 89,47 988,985 2 92,11
988,985 2 94,74 Ewe 2 97,37
Ewe 2 100 311,36 1 100
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PacnipeaeneHHe OeH HA 3eMelbHEIE YIACTKH BHYTPH padoHa
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Puc. 1 — PacnpepgeneHne ueH Ha 3eMefibHble y4acTKN BHYTPU panioHa
Cutyauust ngeHTn4Ha Co CpegHUM NIMHENHbIM OTKNOHEHNEM. 3 rmcTorpammbl BUGHO,
YTO pacrnpeneneHne OTIMYHOE OT HOPMaJIbHOro, NPaBuIo TPEX CUMM HE MPUMEHUMO.

4, BHyTpurpynnosas aucnepcus (6?) - no3BonseT paccynTatb

CpeAHeKBaapaTMyecKoe OTKIIOHEHNE ANs rpynnbl (panoHa), /aiz. OueHnBaeT Bapwuauyuto

NnpU3HaKa BHYTPU KaxK4ow rpynnbl (parioHa) [1].

O6wwas 224,9736 py6. KB.M;

N'ypbeBckuii panoH 95,4489 py6. KB.M;

3eneHorpagckuii paioH 166,9336 py6. KB.M;

BarpaTtunoHoBcKkuin paoH 13,22672 py6. KB.M;

YepHsixosckuin panoH 74,83755 py6. KB.M;

Bappenckui panoH 78,84918 py6. KB.M;

Mpwv HabnoAeHUN cuTyaunmn Mexxay panoHamu, BblOensoTcs 3eeHorpagckunin panoH ¢
Hanbonbwnm 3HaveHnem 166, 9336 py6. kB.M U1 BarpaTMOHOBCKUI PanioH C HAVMEHbLUNM
3HavyeHem 13, 22672 pyb. KB.M.

5. CpeHssA U3 BHYTPUIrPYNMOBbIX ANCNEPCUiA (02) — NO3BONSIET paccuUnTaTh CpeaHee

BHYTPUIPYNNoBOe KBagpaTuYecKoe OTKJIOHEHME, fa_lz. XapakTepuayeT cpeHiol Bapuauuio

npu3Haka BHYTPW rpynn BbIOOPOYHOW COBOKYMHOCTU (Kakom kopugop Konebnemoctu B
CpedHeM MO paroHaMm, MOKas3blBaeT HACKOMbKO B CPeAHEM OfHa rpynna OTKMOHSETCHA OT
OPYron 1 Kak rpynna OTK/IOHAETCS OT Cp. BenuyunHbl) [1].

CpepnHee BHYTPUrPYnnoBoe KBagpaTundeckoe OTKJIOHEHNE cocTaBngaeT
103, 9664 py6. KB.M. BHYyTpW rpynn He 3HA4YNTENIbBHOE OTKJIOHEHNE, KPOME 3eIeHOrpagcKoro
panoHa.
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6. MexrpynnoBas gucnepcus (§2) — No3BoNseT paccumTaTb CpeaHeKBaapaTn4eckoe

OTKJIOHEHWE ANS BbIGOPOYHOI COBOKYNHOCTY (V§2). XapakTepuayeT, Kak B CpefHeM rpynmbi
OTKJIOHSAKTCA OT cpegHen BenunymHbl. OueHMBaeT pas3Mep Bapuaumm MNpusHaka Mexay
rpynnamu (panoHamn) [1].

CpepHekBagpaTnyeckoe OTKJIOHEHNE MexAay rpynnamin (paroHamm) coctasnget 199,
5097 py6. KB.M.

Pa3Huua B ueHe mexxgy rpynnamu (panoHamm) NpuCcyTCTBYET, HO OHA HE 3Ha4YUTENbHa.

Mo>XHO caenaTb BbIiBOA, YTO MEXIPYMNMOBbIE pasnunynsa 60bLUIe BHYTPUIPYNNOBbIX.

7. KoadbduumeHT getepMuHaumm (1) - nokasbiBaeT JOMO (YAenbHbI Bec) obLuei

Bapmaumm n3y4aemoro npuaHaka, o0yCnoBfEHHYIO Bapuaumen rpynnmpoBOYHOro npusHaka
[1].

[PYyNNMpPOBOYHbIN NpU3HaK — reorpacus 3Y (panoHbl). Yem 6onbLue 0,5 n 6amxke K 1.0,
cnepoBaTenbHO, TeM Oonblue Bapuaumsa LeHbl 3Y 3aBMCUT OT reorpadunm y4acTKoOB M UX
pacrnofioxXeHns. Yem HuMxXe, TeM BAUSIHNE PacChOfIOXKEHUS Y4aCTKOB Ha WX LiEeHYy MeHee
3Ha4Ynmo.

KoadhdpuuneHt petepmuHauun coctaenset 0,786439. COOTBETCTBEHHO, CWIbHAas
3aBUCHMOCTb LieHbl 3Y OT reorpaduin y4acTKOB 1 X PacrnoNoXEHUS.

8. dMnunpuyeckoe KoppensiuMoHHOe OTHOLWIEHUE (1) — XapakTepusyeT KayecTBO U

cufly CBA3M TPYNMMPOBOYHOrO U pesynbTatmBHOro dakrtopos [1]. MpynnMpoBOYHbIN —
reorpadus 3Y, pe3ynbTatuBHbIi — LeHa 3Y.

- cnabon npu 03<n>05

- YMepeHHon npu  05<7>0,7

- cwnbHoOW npu n >0,7.

YcTaHoBneHa CUNbHasA cuna CBA3N Pe3ynbTaTUBHOMO OT rpynnMpOBOYHOro (hakTopoB
(LeHa yyacTKOB OnpeaenseTca NPMHaANIEXXHOCTBLIO K ParioHy).

9. KoadhduuueHT Bapuaumm (V, :%100%) — XapakTepu3yeT OQHOPOAHOCTb rpynn

(panoHbl) 1 B LENOM BbIGOPO4YHON COBOKYNMHOCTU. Ecnn koadduumneHt Bapuauymm V6 He
npesbiwaeT 33%, TO COBOKYMHOCTb cuYuTaeTcst ogHopogHom [1].

N'ypbeBckuii panoH 21,67 %;

3eneHorpaackun panoH18,72%;

BarpaTtuoHosckun paoH 3,50%;

YepHsaxosckuin panoH 20,30%;

MBappenckui panoH 18,23%;
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COBOKYMHOCTb rpynn cYNTaeTcst OQHOPOAHON, Tak Kak Ko puuneHT Bapuauum VE He
npesbiwaeT 33%._
10. AHanu3 pesynbTaToB NPUMEHUTENIbHO K KaTeropun 3Y 1 oTo6paHHbIM painoHam.
OcobeHHOCTN KCnoSib30BaHUA BblbpaHHOM kateropun 3Y: pas3BuUTME FOPOLCKON
cpeabl, NMPOMBbIWIEHHOCTN, CTPOUTESNIbCTBO XXWUMOW HEeOABVIXUMOCTU. XapaKTepHble 4epTbl
ocBoeHnsa 3Y (MHXXeHepHbIe CeTu, BOgOCHabXXeHne, 6M30CTb NOTPebuTens, TPAHCNOPTHbIE
pacxopbl). KoMmnnekc Heob6XxoouMbIX YCNOBUI U OFPaHNYEHUN 01 OCBOEHMS kaTeropun 3Y:
9KOHOMUYECKINE, CoLMnanbHbIE.
Tabnuua 6

Konn4ecTtBoO HaceneHHbIX MyHKTOB B MyHULUMNanbHbIX o6pasoBaHuax B 2020 rogy [2]

PaiioHb! Bcero HaceneHHbIX
NyHKTOB
N'ypbeBCKUiA 147
3eneHorpaackui 112
BarpaTtnoHoBCKui 88
YepHaxoBCKui 102
'Bappenckui 62
Tabnuua 7
YncneHHOCTb HaceneHns Ha KOHEL, rofaa, TbiC. YenoBek [2]
LHons ot
PainoHbl 2016 2017 2018 2019 2020 obnactu,
%
'ypbeBcKuii 64,7 66,7 68,6 70,2 71,2 7
3eneHorpaackil 35,8 36,4 37,0 38,2 39,6 3,9
BarpatnoHoBcKkuii 33,1 33,2 32,8 32,9 32,8 3,2
YHepHAXOBCKUI 47,5 46,9 46,3 46,3 46,1 4,5
MBappenckuin 29,2 29,2 29,1 29,2 29,2 2,9

YucneHHoCTb HaceneHus KannHmnHrpagckom obnactu Ha 1 sHeaps 2021 r. —1018,6 Thic.
YesIOBeK.

3a nocnegHne 5 net HabngaeTcs MNONOXKUTENbHAA AMHaAMUKa MO YUCIEHHOCTU
HaceneHns B [ypbeBCKOM © 3eneHOrpagckoM panoHax. YMEHbLUEHME YUCIEHHOCTU
HaceneHus HabnopgaeTcs B BarpatmoHoBCKOM 1 YepHAXOBCKOM parioHax. B MBappenckom
panoHe YNCNEHHOCTb HAceNeHnst OCTaeTCsl HEM3MEHHON.
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Tabnuua 8

O6wwme ntorn murpauum Hacenernuns B 2020 rogy, YenoBek [2]

Hons ot obuien
Paii Yucno Yucno MurpaunoHHbIin YNCNEHHOCTU
alAOHbI
NPUObLIBLLIMX BblObIBLLMX npupocT HaceneHusi B
panoHe, %
lN'ypbeBcKuii 4210 3218 992 1,4
3eneHorpaackui 3114 1640 1474 3,72
BarpaTtnoHoBcKuin 1614 1618 -4 -0,012
YepHAXOBCKUiA 1714 1473 241 0,5
Bappelickuii 1287 1138 149 0,5
HanbonbLunin MUrPaLMOHHBbII NOTOK npuxoauTcs Ha 'ypbeBCKuiA

panoH 1, 4% wn 3eneHorpagckuin panoH 3,72%. B bBarpaTMOHOBCKOM panioHe 4uCno
BbIObIBLUNX NpeBbIWaeT Yncno npmbsiewmnx Ha 0,012%.
XKnnuwHo-KoMMyHarnbHasa cepa

Tabnmua 9

XKunuwHein oHA B 2020 rogy, Ha KoHew, roga [2]

O6wwasn nnowaab >XXUnbix
Pait Obuias riotlank NOMELLEHWIA, MPUXOoasLLasCs B
alOHbI >KUNbIX MOMELLEHWIA,
cpenHeM Ha OfHOrO XXUTens,
TbIC. KB. M M
KB. M 00LLien nioLann
MypbeBcKuin 3396,3 47,7
3eneHorpanckuii 1824,5 46,1
BarpaTtuoHoBckuin 734,1 224
YepHAXoBCKUA 1199,1 26,0
['BapAenckui 672,2 23,0

O6Lwas nnowaab XXUiblx NOMeLLEHN NpeBanmpyeT B 'ypbeBCcKoM parioHe 3396,3 TbiC.
KB.M. 1 B 3eneHorpagckom panoHe 1824,5 Toic. KB.M. HaumeHbLlasa obLias nnowanb XXUbix
nomeLleHun B 'Bapaenckom 672,2 Toic. KB.M. U barpatmoHoBCKOM panoHe 734,1 TbiC. KB.M.

O6Lwas nnowagb Xunbix NMOMELLEHNIA, NPUXOAALLASACS B CPeOHEM Ha OOHOrO XKUTENS
npesannpyeT Takxe B ['YpbeEBCKOM panioHe 47,7 TbIC. KB.M 1 B 3e€/IEHOrpaacKkoM panoHe 46,1
TbIC. KB.M. HanmeHbLuas B barpatmoHOBCKOM parnioHe 22,4 TbIC. KB.M. OTO CBUAETENLCTBYET
O TOM, 4YTO CTPOUTENLCTBO pa3BuBaeTcsd B [ypbeBCKOM 1 3efieHOrpagckoM panioHax.
BnnsHne cnpoca Ha pocT obbemMoB cTpouTenbcTBa. CnNpoc — MPUTOK HaceneHust u
yBeNNYeHne YNCEHHOCTM.
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CTtpounTtenscTBo

Tabnuua 13

Beog xunbix gomos B 2020 rogy, KB. M 00Len nnowaan [2]

Beop & peitcTeme YoenbHbI BEC BBOJA
XKUIbIX JOMOB Ha B TOM 4yuncne MHOMBUOYANbHBIX
PaiioHbl TeppuTopun NHOVBMOYaNbHbIX WUTTbIX %MOB Ko
MYHLMNANbHOro >KWMbIX JOMOB BCEM BBO‘D' KNS, %
06pa3oBaHus Yy BBOAY ) 70
N'ypbesckuin 226879 152862 67,4
BarpaTtnoHoBckuii 12150 12150 100
3eneHorpaackui 139034 73488 52,9
YHepHAXOBCKUIA 4638 4638 100
MBappaerickuii 8401 8401 100

CornacHo gaHHbiM Tabnuubl 13, cnepyeT coenatb BbIBOA, YTO HaubonbLUMA BBOL B
OENCTBME XUNbIX AOMOB Ha TeppuTopumn N'ypbeBCKOro n 3eneHorpagckoro panoHos 226879
KB.M. n 139034 KB.M. COOTBETCTBEHHO.
B BarpatnoHoBckoM, YepHsAXoBCKOM, [BapOenCKOM panoHax CTPOUTENbCTBO MPOUCXOaUT
TOJIbKO MHANBUAYANbHbIX XXWUMbIX AOMOB.

Tabnuua 14

CBefeHns 0 BblAaHHbIX paspeLlleHnax 1 NoayYeHHbIX
yBegoMIIeHNIN Ha cTpouTenbcTeo B 2020 rogy, eanHuy, [2]

Kommiectso BbIAAHHEIX KonnyecTBO NOyYEHHbIX YBEOOMNEHNIA
paspeLueHnii
n
O nnanpyemsIx 06 OKOHYaHuUn
CTPOUTENBLCTBE
cTpouTenbCcTBa v
. Ha BBOA nnm
PalioHbl PEKOHCTPYKLM
Ha 06beKTOB PEKOHCTPYKLMN o6LeKTa
CTPOUTENBLCTBO B obbekTa
VHOVBUOYaNbHOro
aKcnyataumio | MHaNBUAYanbHOro
SKUNLLHOMO
PKANNLLHOTO cTpouTenbcTea
cTpouTensCcTBa P
N'ypbeBcKuin 190 83 302 798
BarpatnoHoBckui 5 6 178 92
3eneHorpaackuin 288 64 489 305
YepHAxoBCKuii 3 3 59 44
MBappenicknin 6 5 98 58

MakcrmanbHOe KOMMYECTBO BblOAHHbIX pas3pelleHnin Ha CTPOUTENbLCTBO U Ha BBOS
0OBEKTOB B aKCMJlyaTaumio 3aprkcnpoBaHo B 'ypbeBCKOM 1 3eNEeHOrPaacKoM panoHax.
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CnoxumBLuascsa cneunannsaumsi pamnoHoB 1 A4oNSA BblIGpaHHON
kaTeropun 3Y B panoHe. [03BONSAET yBA3aTb NCMONL30BAHNE N OCBOEHNe KaTeropun 3Y ¢
OCOBEHHOCTAMIN Pa3BUTUS BbiOPaHHbIX PanoHOB, onpeaennTe 06eCne4eHHOCTb 1
notpebHocTb B 3Y.
Tabnuua 15

Mnowanp 3emMens MyHULMNanbHOro ob6pasoBaHus, ra [2]

Honsa semens
%
N'ypbeBckuii 135753 8 567 6,31
BarpaTtnoHoBcKui 114618 7614 6,64
3eneHorpaackum 201 649 10610 5,26
YepHAXOBCKUIA 128 575 11 809 9,18
MBappenckui 78 418 5262 6,71
LHons 3emMesib HaceNeHHbIX MyHKTOB B YHepHAXOBCKOM, 'Bapgenckom,
BarpatnoHoBckoMm, 'ypbeBCKOM parioHax NpubnmKeHHO paBHa.
[MpoMbINeHHOE NPON3BOACTBO
Tabnuua 16

OTrpy>xeHo ToBapoB COGCTBEHHOIO NPOM3BOACTBA, BbINOSIHEHO PaboT 1 1 ycnyr
COBCTBEHHBbIMU cnnamun (6e3 CybbekToB Manoro npeanpuHnumatensctaa) B 2020 roay,
TbiC. py6nen [3]

Hons . 6,El,on;|
obpabatbiBatoLLer
PaiioHb! Bcero npom:;gﬂgfa B Ob6pabaTtbiBaloly | O NPOM3BOACTBA B
P o € npousesoacTaea parioHe K
KamHmHrpanckoi KanuHuHrpanckom
obnactu, % o6nactu, %
N'ypbeBcKuin 57255853 7,4 28279007 4,9
BarpaTtuoHoBcKuit 10249806 1,3 8366307 1,4
3eneHorpapckuii 16848389 2,1 3678843 0,6
YepHsaxoBCKuii 8236731 1 6845281 1,2
Bapaeckuii 5201535 0,7 2287797 0,4
KanmHMHrpaacKas 769128919 100 577131000 100
obnactb
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Hanbonbluias gona npou3BoacTsa B ['ypbeBCKOM panoHe 7,4% un 3eneHorpagckom
panoHe 2,1%. Oonsa obpabatbiBatoLlero npoms3soncTea Hambonblwas B 'ypbeBCKOM panoHe
4,9%, barpaTtunoHoBckom parioHe 1,4%, B HepHsixoBckom parioHe - 1,2%.

['ypbeBCKMiA paioH - pasBuTa NPOMbILLIEHHOCTb, CTPOUTENIbHAS UHAYCTPUS.

3eneHorpagcknii panoH- passuTbl TYPU3M, NPOU3BOACTBO, CTPOUTENLCTBO.

BarpaTMoHOBCKUIN panioH - NpUrpaHuYHbIA, creunanusanpyeTcs Ha nepepaboTkn c/X
npoayKumu;

HepHAXOBCKUN panoH — passuTa NPOMbILLIEHHOCTb;

'BapOencknin panoH - passnTa NPOMbILLIEHHOCTb;

O6ecne4veHHOCTb 3Y BbIGpaHHOW KaTeropumn B COOTBETCTBUM
CO CTPYKTYPOI 3EMENb B pafioHe N B COOTBETCTBUN C €€ creumanmsaynen. HeobxognmocTtb
nepesoaa 3eMesb N3 OAHOW KaTeropun B Apyryto.

M3ameHeHMs 3emeflb MO KaTeropusiMm MNpOU30LWAN Ha OCHOBAHUW MOCTaHOBJIEHUI
MpasutensctBa KannHMHrpagckom obnactn O nepeBofe 3EeMESIbHbIX YYaCTKOB U3 OAHOWN
Kateropyum B [Opyryto, npuKasoB AreHTctBa N0 apXUTEKType, rpagoCTPOEeHNo W
NepcneKkTMBHOMY pasBuTuio KanuHuHrpagckom obnactm o6 M3MEHEeHUM XapaKTepucTuk
3eMeSIbHbIX Y4aCTKOB, MPUHATBIX B OTHOLUEHUN CReayloLwwmx NccnegyemMblX MyHULMNaIbHbIX
obpasosaHuin KannHnHrpaackom obnactu: barpatnoHosckoro, M'Bapaerickoro, 'ypbeBckoro,
3eneHorpagcKoro.

'ypbeBCckMiA parioH — nepeBof 92ra u3 3emMeslb MPOMbILWIEHHOCTU, TPaHCnopTa,
SHEpreTnkKn B 3eM/n C/X Ha3HaAYEHNS;

BarpatnoHoBCckuiA paioH — nepeBon 19ra 13 3emenb C/X Ha3HadYeHuss B 3eMnu
NPOMBILLIEHHOCTN, TPAHCMOPTa, SHEPreTUKK;

3eneHorpagckuin pamoH — nepeBog 76ra u3 3emeNnb C/X Ha3Ha4YeHus B 3eMiu
NPOMBILLNIEHHOCTI, TPAHCNOPTa, SHEPTrETUKN;

YepHsixoBckuin panoH — 0;

Bapoencknin panoH - nepesoq 12ra m3 3emeNlb C/X Ha3Ha4YeHusiIM B 3eMn
NPOMBILLIEHHOCTN, TPAHCMOPTa, SHEPreTUKMN.

KoMnfiekc 9SKOHOMMYECKUX, CouMasbHbIX, WHXEHEPHO-TEXHUYECKMX (PaKTOpPOB,
BANSAIOWNX HA KAAaCTPOBYHO CTOMMOCTb BblbpaHHOM KaTeropun 3Y.

Onsa onpepeneHns KagacTpoBOW CTOMMOCTM UCMONHUTENIEM OCyLLeCTBNAETCA cOop u
aHann3 WHgopMauun O pPbiHKE OOBLEKTOB OLEHKW, a Takxe aHanu3 uHdopmauumm, He
OTHOCSLLIENCA HEMOCPELCTBEHHO K OOBbEKTAM OLEHKM, HO BIUSIIOLLEN HA X CTOMMOCTb, B TOM
yncne:
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- HpopMauunm 06 3KOHOMUYECKUX, CoLManbHbIX, 9KONOMMYECKNX U MPOoYNX hakTopax,
OKasblBaoLWMX BANAHNE HA CTOUMOCTb, OOBbEKTOB OLIEHKU;

- MHopMaUMN O PbiHKE OOBLEKTOB 3EMESIbHbIX Y4aCTKOB, B TOM YWCNE O CAenkax
(NpepnoXXeHnsaX) Ha pPbiHKE OOBLEKTOB HEOBVXKUMOCTU, BKAKOHYAA MHMoOpMauuio O daktopax,
BAUSIIOLLMX HA LEeHbl 1 00beM caenok (MpeanoXXeHunin);

B nccnegyemon kateropum 3emMesb, (hakTopbl, BAUSIOLLME HA KAOaCTPOBYO CTOMMOCTb
ABNAOTCS CoLManbHble 1 SKOHOMUYECKME.

Ona pacyeta KagacTpOBOW CTOMMOCTW 3eMefibHbIX Yy4acTKoB VicnonHuTtenem
NPUMEHSANCA METOA CTaTUCTUYECKOro (PEerpecCUOHHO0) MOLENMPOBaHNS, OCHOBAHHbIA Ha
NOCTPOEHNN CTaTUCTUYECKON MOAENN OueHKU. MeTop CcTaTuCTUYecKoro (perpecCruoHHOro)
MOAENNPOBaHMA npegnonaraeT MOCTPOEHNEe CBA3U MeXOy PbIHOYHOM CTOUMOCTBIO
3eMefNbHbIX Y4acTKOB U LEeHoobpasywumMmn ¢akTtopaMmn B KayYecTBE MaTeMaTU4eCKom
3aBCMMOCTU — (DYHKLINN.

dakTopbl cnpoca, oKasbiBaloLWme BANAHNE HA CTOUMOCTb:
- BeirogHoe reorpadgudeckoe pacnonoxxeHue (6an3ocTs K r. KanuHunHrpagy);
- PaszButas nHppacTpyKTypa;
- PasButas cuctema obLLECTBEHHOIO TPAHCMOPTA;
- CchopmMmpoBaHHbIE MHBECTULMOHHBIE MAOLAOKN;

B pesynbTaTe MOXHO cAaenaTtb BbIBOS, YTO B 5 uccnegyemblx panoHax HabnwopaeTcs
BbICOKas 3aBWCUMOCTb LEHbl 3eMeflbHbIX Y4aCTKOB BbIOPaHHOW KaTeropum OT uX
PacnonoOXXeHns.

Hanbonblwaa ueHa Habnopgaetca B 3eneHorpagckom un [YpbeBCKOM panioHax,
HauMeHbLUas B barpaTnoHOBCKOM paroHe.

BbirogHoe reorpacdunyeckoe pacnonoxeHne B 3eneHorpagCckoMm u ['ypbeBCKOM
panoHax — oTganeHHoOCTb OT . KanuHmnHrpaga - 30 KM 1 7 KM, COOTBETCTBEHHO, LIEHbI BbiLLE,
YyeM Yy OTAaASIEHHbIX PaNOHOB, TakMX Kak [Bapgenckun n barpaTMoHOBCKUM — no 36 KwM,
YHepHaxoBcKum — 84 Km.

B N'ypbeBCKOM 1 3eneHorpagckomM pamoHax yBenn4mMBaeTCs YNCNIEHHOCTb HaceneHus.
HanpasneHne mMurpaumoHHOro noToka Hanpasnsetca B [ypbeBCKUA U 3eneHorpagckuil
panoHbl. B 3eneHorpagckomM panioHe X03SMCTBEHHAs OCBOEHHOCTb Bblwe. BHyTpu painoHa
npovcxognt guddepeHumaumna B LeHe. 3eMefbHble YYacTKU, PacCrofiOKEHHbIE B 4YepTe
NOCENEHNN NMEIOT HAUMEHbLLYKO CTOMMOCTb, B OT/IMYUKN OT TEX, KOTOPbIE HAXOAATCS B LIEHTPEe
ropopga 3eneHorpagcka, nmbo B6nn3n 6eperoBon 30HbI.

'YpPbEBCKMI paoH HaxoouT NPeuMyLecTBO nepen MonoabiMn cembsmu. CTpoutca
Hanbonee BbIrOQHOE XWMbe, C Pa3NNYHbIMU CoLManbHbIMU NOAAEPKKAMMU.
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B 3eneHorpagckom n 'ypbeBCKOM parioHax pasBuTa WHGpPacTpyKTypa, cuctema
00LLEeCTBEHHOrO TPaHCcnopTa, ChopMUPOBaHbl MHBECTULMOHHbIE NAOWAAKK. 3a nocnegHue
rogpl HAbNOAaeTCs 3HaUUTENBHOE YBENNYEHNE OObeMa CTPOUTENbHbIX paboT. HanbonbLuas
pons npoussoacTea B 'ypbeBCckOM panoHe 7,4% wn 3eneHorpagckom paroHe 2,1%. dons
obpabaTtbiBaloLLero  nNpou3BoacTBa Haubonbwaas B [ypbeBCckoM  parnioHe  4,9%,
BarpatnoHosckom panoHe 1,4%, B HepHaxoBckom paroHe - 1,2%.

B barpatnoHosckoMm, [BapOenckoMm, “YepHSXOBCKOM parioHax HeT YCroBui Ans
pasBUTUSA panoHa, HabnogaeTcs cnag YNCNEHHOCTU HAaceNeHusl, Mo MUrpaumoHHOMY NOTOKY
YNCNO BbIOLIBLUNX MPEBbLILWAET YNCAO NPUbbIBLINX, cdepa CTPOUTENIbCTBA HE Pa3BMBAETCS,
CTPOATCA WCKIIOYUTENBHO MHAMBMAYaNbHbIE XUble Aoma. Cnpoc Ha 3emesibHble y4acTKu
HEBENNK, COOTBETCTBEHHO, U LieHbl BHYTPU panoHa paBHbI.

AHanus Hanbosnee BbigensemMbIX Npu NccnegosaHUN PamoHOB.

3eneHorpaackuin pamoH - 3To KypopTHasa 3oHa banTtuinckoro nobepexbs, B CBA3M C
4Yyem, pasBUTME Typu3ma Ha TEPpPUTOPUM MYHULMNANbHOrO O00pa3oBaHUs - SBNAETCS
OCHOBHbIM HarnpasfieHMeM paboTbl OTAena KynbTypbl U Typuama B uenom. ExerogHo
NpPoBOAATCA MacLuTabHble 06NaCTHbIE 1 PANOHHbIE MEPOMNPUATUS C NPUBIEYEHNEM TYPUCTOB
co Bcen Poccun n 3apybexbs.

BaxXHbIM NpeuMyLLeCTBOM [ANs pPasBUTUS 3KOHOMUKNM 3eNeHOrpagckoro panoHa
ABNSAETCA BbIrogHoOE reorpacunyeckoe pacnonoXXeHune (paccTosiHne oT
r. 3eneHorpagcka po KanvHmHrpaga - 30 kM., go asponopTta «XpabpoBo» -
20 KM.) 1 TpaHcnopTHas [OCTYNHOCTb - 87 % nNpPOTSXXEHHOCTU aBTOMOOWSIBHOW [OpPOorn
«[1puMopcKoe KOJbLO» PACMONOXXEHO B 3eNEeHOrPafcKoM parnoHe.

Mo TeppuTopun panoHa npoxoaat 16 aBTOOYyCHbIX MaplpyToB, 6onee 84 Km
XKEeNe3HoAoPOXHbIX NyTen. bnmsocTb panoHa K obnacTHOMY UeHTpy - r. KanuHuHrpagy,
Hanu4ne pPasBUTON  UHPPACTPYKTYPbl  (BbICOKUM  YpPOBEHb  rasudukayuun, passutme
TPaHCMOPTHO-OOPOXXHOW CEeTK) 06yCNoBUN NPUBMEKATENBHOCTL TEPPUTOPMN paioHa U ons
pasMeLLeHNsA NPON3BOACTBEHHbIX NPennNPUATAIA.

B MyHuumnansHoM ob6pasoBaHun CO30aHO U (PyHKUMOHMPYET okosno 300 ToprosbixX
npeanpuaTun.

[MepcneKkTMBHbLIM C TOYKU 3PEHUS MHBECTMPOBAHNA Ha 3eNeHOrpagckoM nobepexne
ABNAIOTCA TYPUCTUYECKAs, pekpeaunoHHasi, 6anbHeonormyeckas, CnopTUBHO-3pENnNLLHAs
cepsbl (Ha TeppuTopun
r. 3eneHorpagcka n KypLicKoin KOCbl pasmelleHbl 6onee 75 06bEKTOB rOCTENPUUMCTBA C
6onee 4em 4500 mectamnm pasmelleHust). PanoH obnagaeTr yHuKanbHbIMU MPUPOAHBbIMU
pecypcamu s pasBuUTUS PeKpeaunn: Mope, MArKUin MOPCKOWM KNMMAaT, NecYaHble MshHKu,
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NECHbIE MaCCKBbI, XXMBOMMCHbIE NaHgwadgTbl, 03epa, MMHEpPasibHble BOObI 1 Ne4ebHble rpasu,
HaumnoHanbHbIN NapK «KypLickas Koca».

['YpPbEBCKUIA panioH - PacrofioXXeH B 7 KM K CEeBEepPO-BOCTOKY OT KanuHuHrpaga u
ABNAETCHA rOPOLOM-CMYTHUKOM.

OgHMM 13 KJIIOYEBLIX 3NIEMEHTOB rpagoobpasyowen 6a3bl  MyHULMNANbHOro
obpas3oBaHus U OAHOBPEMEHHO 3HAYNTENBHBIM NCTOYHUKOM HaNOroBbIX AOX0O0B OI0oKeTa B
YCNOBUAX pPasBUTUS PbIHOYHbIX OTHOLWUEHWUA, SBASETCA ToproBns. B MyHuumnanbHOM
obpa3oBaHMM MOCTOSIHHO pacLUMPSieTCA TOproBasi CeTb, COBEPLUEHCTBYETCS cucTema
06cny>XnBaHus, OGHOBNASETCA U KA4EeCTBEHHO YJy4LLAETCA aCCOPTMMEHT ToBapa (pbl4arom
OBVDKEHUS B 9TON OTPACI SKOHOMUKU CRY>XUT 300P0Bast KOHKYPEHLUUS).

Ha Tepputopun T[ypbeBckoro panoHa @yHKunoHupytot 1007  cybbekToB
XO3ANCTBEHHOW AEATENBbHOCTU, OCYLLECTBASAIOLLMX ONTOBYIO, PO3HUYHYKO TOProB/t0, PEMOHT
aBTOTPAHCMOPTHbIX cpeacts u motoumknos. B 2020 rogy obbem o6opoTa PO3HUYHOM
TOprosan cocTaBun 9 550,7 MJIH. py6.
(MO KpYMHbIM 1 CpeaHNM NPEennNPUAaTUAM), 4To Ha 25,7 % Bbile yPOBHSA NpenpiayLero roga.

B lNypbeBckoM paitoHe HabnogaeTcsa ysBenunyeHne Ha 1,2% konmyectBa CyObEKTOB
XO3ANCTBEHHOW paesTenbHocTu. Mo dopmam COOGCTBEHHOCTU CYyOBLEKTbI XO3SNCTBEHHON
[EeATEeNIbHOCTU pailoHa pacnpenennnucb cnegyowmm obpasom: YacTHas COBCTBEHHOCTb —
89,9%; MyHuyunanbHas cobCTBEHHOCTb — 2,8%; COBMECTHas POCCUNCKas U UHOCTpaHHas
Cco6CTBEHHOCTb — 1,6%); COBCTBEHHOCTb OOLLECTBEHHbIX OpraHn3auuin — 2%; NHOCTPaHHas -
3%; rocypapcteeHHas — 0,5 %; cmewwaHHasa poccuiickada — 0,2%.

B NypbeBCKOM parioHe AOMUHMPYIOT XO3SAWCTBYHOLWME CYObEKTbl, OCYLLECTBASIOLME
[eatenbHoCTb B cepe Toprosnu (45,4%), B ctpoutensctee (20,6%), obpabaTbiBatoLyme
npoussoacTsa (14,0%), a Takxe TpaHCnopTUpoBKa n xpaHeHue (14,4%).

Pazsutne Typmama B panioHe - OOHO U3 MPUOPUTETHLIX HarnpasfieHUA pPasBUTUS,
0603Ha4YeHHbIX B CTpaTernn coumanbHO-9KOHOMMUYECKOro pa3suTus ['ypbeBCKOro panoHa Ha
OONrOCPOYHYIO NepcnekTnBy. boratoe NCTOPUKO-KYNbTYPHOE Hacneame pamnoHa no3sonset
NO3NLNOHMPOBATb TYPUCTUYECKUIA NOTEHLMAS, KaK COCTaBHYI0 YaCTb 9KOHOMUKKU. Co3paHune
COBPEMEHHOIO  TYPUCTMYECKOrO  KOMMnekca, obecne4nBaeTr C OOHOW  CTOPOHDI,
yOOBNETBOPEHNE NOTPEOHOCTEN HAaCeNeHNs panoHa, POCCUNCKNX U MHOCTPaHHbIX rpaXkaaH B
TYPUCTUYECKINX YCyrax, C ApYyroi CTOPOHbI, BKNaL4 B pPas3BuUTNE 3KOHOMUKN pParioHa, B TOM
yucne, 3a CHET HaNoroBbIX MNOCTYNNEHUIN B BIOLKET, YBENNYEHNA KONNYeCcTBa paboynx MecT,
COXpPaHeHus1 U paynoHasbHOro MCroJib30BaHUSA MPUPOAHO-PEKPEALNOHHOIO N KYNbTYPHO-
NCTOPUYECKOro NoTeHumana.
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Obuwas NPOTSXKEHHOCTb  aBTogopor  depepanbHOro n pernoHanbHOro
(MEXXMYHMLMNaNbHOrO) 3Ha4eHns B rpaHuuax ['ypbeBcKoro parnoHa coctasnseT 402,6 Km.

CeTb  aBTOMOOWMbHBIX ~ [OOPOr  panoHa  [[OMONHAETCA  MEXMNOCENKOBbIMU
aBTOMOOUNBHBIMX JOPOraMm MyHMUMNanbHOro 3HadveHusi. [aHHble goporun obecnedmBaroT
nogbesdbl K CafoBOACTBAM, OTAENbHO PACMOSIOKEHHbIM YAaCcTAM HACENEHHbIX MYHKTOB U
pekpeaunoHHbIM 30HaM. O6Lasa NpPOoTSXKEHHOCTb coCcTaBNsaAeT — 94,9 KM. Y4acTKn aBToLopor,
npoxogsLume No TEPPUTOPUN HACENEHHBIX MYHKTOB OKpYra, O4HOBPEMEHHO NUCMOSHSAOT POJib
rNaBHbIX ynuy,. Ha Tepputopun panoHa UMEKTCS XXeNe3HOA0POXHbIE SINHUN.

BarpaTnoHOBCKUIN parioH pacnosioXXeH B oro-sanagHon 4actu KanvHuHrpagckom
obnactn. OTaaneHHOCTb OT KanuHuHrpaga 36 Km.

OcCHOBHblE MeCTa B CTPYKTYPE 9KOHOMUKWN parioHa 3aHMMalT CESIbCKOE XO3SINCTBO,
NPOMBILLSIEHHOCTb, a TakKXXe PbIHOK TOBApOB, PaboT 1 yCnyr, NPeacTaBieHHbIN PO3HUYHON
Toprosnen, o6LLECTBEHHbIM NMUTAHMEM N NPEOOCTaBEHNEM NAATHbIX yCnyr [4].

- obpabarbiBatowme nponssoacrtea — 106 eq,;
- cenbckoe xo3ancteo — 80 en.;

— TpaHcnopT n ceasb — 111 ef,;

— cTpouTtenscteo — 101 en.;

- onToBas 1 po3HNYHas Toprosens — 324 en.;
— apyrune otpacnun — 283 e[,

OpHa 13 OCHOBHbIX LIENEN CTpaTErMyeckoro pas3sBuUTUS parioHa SBASIETCS CO3OaHune
KOMMOPTHON coumanbHOW cpedbl AN  PasBUTUSA  YeSIOBEYECKOro noTeHumana. 3TO
onpepenser cnepyrowime HanpasneHus coumnanbHO-9KOHOMUNYECKOIO pasBuTUS
MYHULMMANbLHOrO 06pa3oBaHms:

- co3[aHne yCcnoBun anga yay4dweHus gemorpagunyeckon cutyauum;

- COAENCTBUE 3AHATOCTN HACENEHUs 1 orpaHnyeHne 6espaboTulbl;

- hopmMupoBaHMe yCNoBUIM AN MNOBbILLEHNS YPOBHSA LOXOA0B HACENEHWS;

- obecrneyeHne [OOCTYMHOCTM W KayecTBa Yycnyr B cgepe obpa3oBaHus,
3[paBOOXPAHEHNS 1 COLManbHOWN 3alUNTbl HACENEHNS;

— pasBUTUE KyJIbTYPHO-00OCYroBON OEeATENbHOCTN;

- pasBuTME TYPUCTUHECKON NPUBEKATENIBHOCTY TEPPUTOPUN;

- obecne4veHne obLecTBEHHON 6e30MacHOCTH.

Peanusauna muccun MyHUUMNAnbHOro o06pasoBaHna U OOCTMXKEHWE BbICOKOMO
KayecTBa >KM3HW D>KUTENIEN MyHUUMNanuTeTa HEBO3MOXHO 6€e3 HOBOro KayecTsa
9KOHOMUMNYECKOr0 poCcTa, NO3TOMY CO3AaHue yCcnoBun gns ero opMmpoBaHnsa CTaHOBUTCSA
OAHUM N3 NPUOPUTETHbLIX CTPATEMMYECKNX HanNpaBieHU pa3BnUTUS.
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Abstract. According to various forecasts, by 2025 the number of devices connected to loT networks in one way or
another will be from 25 to 50 billion. Given the multitasking of IoT systems, a large number of technologies are required to
implement them, including radio technologies, which explains the need for research in the field of noise immunity and noise
immunity. NB-loT is recommended to cellular operators to deploy IoT networks because of a number of features and
requlations in the regulatory framework. In this work, the MATLAB software simulated the operation of the downlink
narrowband physical channels under various transmission parameters and subcarriers distance, calculated the BLER
depending on the signal-to-noise ratio, and presented a comparison of the obtained results and their estimation.

Keywords: NB-IoT, BLER, SNR, NPUSCH.

Annomayus. Ilo paziuunvim npoenosam, k 2025 200y uucio yempoiicmb, max uu uHawe noOKAIOUEHHbIX K
cemam Wnmepnema Beweii, cocmaBum om 25 do 50 musauapoob. Yuumsibas mHoeosadaurnocmsy cucmem Mnmeprema
Beujeti, mpebyemca ucnoav3oBarue 004b1i020 HUCAA MEXHOAOLUTI 044 UX peaiusayuu, 6 mom uucie MexHoA02Ull
paduocbasu, uem 00vACHAemcaA Heobxo0umocms npobedenus uccaedobanuii 6 obaacmu ux nomexoycmouuubocmu u
nomexosaujuujenrocmu. O0Hotu u3 maxux mexuoaoeuti abasemca NB-IoT, pexomenoyemas onepamopam comoBoil cB:3u 045
pasbopauubanusa cemeii Mnmepnema Bewjeti 6610y pada ee ocobennocmeni U cyujecmbyoujux noioxenuti 6 nopmamubHo-
npaboboii base. B Oannotl pabome 6 npoepammuom obecnevenun MATLAB 6bi10 npoBedero modesupobarue pabomnivl
Y3K010A0CH020 (pu3uteckoe0 kaHat06 Bocxodsaujell AUHUTL NPU PASAUMHBIX NAPAMEMPAX nepeoauy U paccmosHuu Mexoy
NOOHeCY UM, pactem noxkasames 0404HOu ouwubKu 8 3aBUcUMOCTU 0N OMHOWLEHUA CUSHAA/UYM, 4 TAKHKe npe0cmadieHo
cpadHenLie NOAYUEHHBLX Pe3yAbmamol U ux oyeHxd.

KatoueBvie caoba: NB-IoT, BLER, omuowenue cuenar/uiym, NPUSCH.
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PeueHseHT: Carntos Pamunb ®apratoBund, KaHAMAAT TEXHUHECKNX HAyK, OOLEHT,
3aMecTuTeNb gupeKTopa no Hay4Hom pabote B OO0 «HayyHo-nccnegoBatTebCKuin U MPOEKTHbIN
WHCTUTYT 3KOJI0rn4ecknx npobnem», r. OpeHbypr

[aHHaa cTaTba SBRASETCA JSIOrMYEeCKMM MPOAOJDKEHMEM CTaTbW, OMUCbIBAOLLEN
MogennpoBaHme paboTbl HUCXogsAwero kaHana texHonorunm NB-lOT u B cBOlO o4epenb
NOCBSALLIEHA MOLENMPOBaHNIO PaboTbl Y3KOMOMOCHOrO BOCXOAALEro hun3n4eckoro KaHana
nepegayn gaHHblx (narrowband physical upwnlink shared channel, NPDSCH). NMpexpge, yem
NnepenTn HEMOCPEACTBEHHO K OMUCAHUIO N pe3ynbTataMm MOOENNPOBaHWSA, UMEET CMbICH
NPVBECTN OCHOBHble CBefeHMss O (U3MYEeCKOM YpPOBHE BOCXOOSAWEro KaHana
paccmaTpmBaemMomn TEXHOSOMN.

B TexHonornm NB-loT ans Bcex Bocxogawmx KaHanos npumMmeHsieTcs mogynaums SC-
FDMA, pa3HOC NMOAHECYLUMX MOXET cocTaBnAaTb Kak 15 kl'y, Tak n 3.75 kl'y, — 3a ero BbIbop
oTBedvaeT 6azoBasa ctauHuus. Npu pacctoaHum B 15 KL CTpyKTypa pecypcHoro 6noka
NOeHTUYHA CTPYKTYpe, NCMoJSib3yeMoi B Bocxogswem kaHane. [lpu pacctosaHum B 3.75 Ky,
Takxe ncrnonbadyerca 7 OFDM cnmBonoOB, HO A/IHA CNoTa COCTaBNSET Y>Ke 2 MAUNNCEKYHDI
[1]. CTpyKTypa cnota npeacrasneHa Ha pucyHke 1 [2].

f 180 kHz

L >

PucyHok 1. CtpykTypa cnota NB-loT B Bocxogsiem kKaHasne (Npu pasHoce NogHECYLIVX B
3.75 Kl'y)

Mpn mopenupoBaHun paboTbl KaHana Takxke ucnonb3oBanocb MO MATLAB c
BCTpoeHHbIM LTE Toolbox. Stanbl paboTbl MOgENV MAEHTUYHLI 45 Moaenn Hucxogswero [3].
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B pesynbtate paboTtbl Mogenu ctpoutcs kpusas nokasatensa Block Error Rate (BLER)
B 3aBMCMMOCTW OT OMNPEOENEHHbIX MapamMeTpoB nepedadqn, Bblbopa PaCCTOSHUS MeXAy
NOLHECYLUMMUN 1 Ananas3oHa 3HAYEHUI OTHOLLEHNSA CUMHaN/LLYyM.

Cpeon HavanbHbIX MNapamMeTPOB MOAENMPOBAHUA 0N AaNbHENWEro npoBeneHus
MOENMPOBaHNA aHANOrM4YHO HEOBXOOUMO 3a4aTb YMCIIO TPAHCMOPTHLIX 6/10KOB, AnanasoH
OTHOLLEHMST CUrHa/LLIYyM, YUCNO NOBTOPEHMI paboTbl NPOrpamMMbl st CTPOSALLMXCS KPUBbIX,
a TakXXe pa3HoC Mexxay NOAHECYLLMN.

[Onsa BO3MOXHOro 6yayuiero CpaBHEHUSA MOJSIyYEHHbIX Pe3ynbTaToOB C pe3ynbTaTMu
MOAENNPOBAHMSA HUCXOOALWEro KaHana YMCNo TpaHCnopTHbiXx 6nokos (50), AmanasoH
3Ha4YeHun oTHoweHus curHan/wym (ot -20 go 10 gb ¢ warom B 5 gB), YMCcNo NOBTOPEHWUIA
paboTtbl mogenu (1, 2 n 4) octanncb TEMU Xe

Cnepgyrowpmm  warom O6bin BbIOOP  MOLYNAUMOHHO-KOOMPYHOLUMX  CXEM  ONs
MogennpoBaHus unx paboTtbl. B paccmartpuBaemolni mogenn 3a BbIOOp MOAYNSALUMOHHO-
KOOUPYIOLLEN CXeMbl OTBeYaloT pABe nepemMeHHble — |ltss n Ise. [NepemeHHas |tss
HEeNoOCPenCcTBEHHO 1 onpeaenseT MOAyNSAUNOHHO-KOOUPYHIOLLYO CXEMY U MOXKET NPUHUMATb
3Ha4veHne ot 0 pgo 12. lNepemeHHas Isr onpepensaeTr 4ucno cybkagpoB ANs nepenadvu
cumMBOJI0B. B COBOKYNHOCTM 3TM ABa NapameTpa onpenensitoT pa3Mmep TPaHCNOPTHOro 6y1oka
B 6uTax. Bo3MOXXHble COYETaHMSA AaHHbIX NAPaMEeTPOB NPEACTABEHbI HA PUCYHKE 2.

I1ps IS[:

0 1 2 3 4 5 6 7
0 16 | 32 56 88 | 120 | 152 | 208 | 256
1 24 56 88 | 144 | 176 | 208 | 256 | 344
2 32 72 | 144 | 176 | 208 | 256 | 328 | 424
3 40 | 104 | 176 | 208 [ 256 | 328 | 440 | 568
4 56 | 120 | 208 | 256 | 328 | 408 | 552 | 680
5 72 | 144 | 224 | 328 | 424 | 504 | 680
6 88 | 176 | 256 | 392 | 504 | 600
7 104 | 224 | 328 | 472 | 584 | 680
8 120 | 256 | 392 | 536 [ 680
9 136 | 296 | 456 | 616
10 144 | 328 | 504 | 680
11 176 | 376 | 584
12 208 | 440 | 680

PucyHok 2. MoaynsiumoHHO-KoaNpyroLwme CXembl

B paHHoi paboTe Obinn NPOMOOENMPOBaHbI COYETaHUsi napameTpoB ltes U IsF,
npencTaBneHHble B Tabnumue 1. BbiGop Gblnl OCTAHOBMEH HAa 3TVX COYETaHMSAX, NMOCKOJIbKY OH
MO3BOJISIET OLEHUTb PaboTy paccmaTpuBaeMbiX KaHasioB MPU HarMeHbLUEM, HanboblLeM 1
ABYX yCPeOHEHHbIX 3HaYEHNsIX BO3MOXXHbIX NapameTpoB.
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Tabnuua 1
Bbi6paHHble MOAYNALNOHHO-KOOVPYIOLLME CXEMbI

Irs 0 4 8 12

IsF 0 2 4 7 0 2 4 7 0 2 4 0 2
Paamep
TpaHcnopTHoro | 16 | 56 | 120 | 256 | 56 | 208 | 328 | 680 | 120 | 392 | 680 | 208 | 680
6noka, out

B pesynbtate paboTbl Mopenu ObuiM  MOCTPOEHbl  KpuBble, OTOBpaxkarwoLme

3aBncMMocTb nokagdatens BLER oT oTHoweHus curHan/wym. 3aBUCUMOCTb Npu pasHoce

nogHecywmnx B 3.75 KI'y n 15 kKIN'y, npeactaBneHbl Ha pucyHKax 3 n 4 COOTBETCTBEHHO.

BLER
=)
o
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PucyHok 3. 3asucumocTtb BLER ot SNR (pasHoc B 3.75 KI'w)
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PucyHok 4. 3asucumocTtb BLER ot SNR (pasHoc B 15 kI'w)

Onsa ynobcTtBa pesynbTatbl pacHeTOB NPEACTaBNEHbl B YACOBOM Buae B Tabnuue 2.
CornacHo [6] ana ceTen CBA3N YETBEPTOro NOKONEHNS 3Ha4YeHne nokasarens BLER asnsaetcs
onTMMasnbHbIM, €Cnn OHO He npeBblwaeT 10% (B Tabnvue BblOeNeHbl 3efIEHbIM LIBETOM);
3Ha4veHus oT 10 go 20% B psge cryyaeB TakXXe MOXXHO cyUTaTb npuemnemMbiMin (B Tabnvue
BblAeNeHbl XXENTbIM); 3Ha4eHns, npesbiwatome 20%, SBnATCs HenpremnembiMn (BblgeNeHbI
B Tabnuue KpacHbIM) 1 B TakOM criydae TpebyeTcs nposecTn paboTbl MO ONTUMU3ALUA
napameTpoB CETMW.
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Tabnuua 2

PesynbTaTthl MogenuposaHus 3asucumocTty BLER ot SNR B pexxnme Standalone

Af, kIy, 3,75 15
Nrep
SNR, ob BLER, %
1
2
4

B 3akntoyeHne MOXXHO caenath crenylowme BbiBOAb!:

lMoBTOopHasi nepegayva TPaHCMOPTHbLIX GNIOKOB A1 BOCXOOSLLErO KaHana He
SABNSETCA CTOMb XKe 3(PEKTUBHBIM CMOCOBOM YBENMYEHUA 3PHEKTUBHOCTMN,
Kak Ons HUCXOASLLEro.

YpoBnetBopuTtenbHbll  nokasatens BLER HaunHaeTca npu  OTHOWweEHMn
curHan/wym B 0 gb, ogHako n npu gaHHOM 3HadveHun BLER B oTAenbHbIX
cny4vasx ocTaetcs HeyOO0BNETBOPUTESNIbHbBIM. B CtabunbHoe
yoosneTsoputesibHoe 3HadveHne BLER HaunHaeTcs npy OTHOLWEHWM CUrHan/Wwym
B 5 ob.

ViccnepoBaHne BbINOMHEHO B pamkax BbinonHeHus [MHW no rocypmapctBeHHOMY
3apaHuto CIMNoeryT Ha 2021 rop.
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Abstract. According to various forecasts, by 2025 the number of devices connected to loT networks in one way or
another will be from 25 to 50 billion. Given the multitasking of IoT systems, a large number of technologies are required to
implement them, including radio technologies, which explains the need for research in the field of noise immunity and noise
immunity. NB-IoT is recommended to cellular operators to deploy IoT networks because of a number of features and
requlations in the regulatory framework. In this work, the MATLAB software simulated the operation of the downlink
narrowband physical channels under various transmission parameters and operation modes, calculated the BLER depending
on the signal-to-noise ratio, and presented a comparison of the obtained results and their estimation.

Keywords: NB-IoT, BLER, SNR, NPDSCH.

Annomayus. Ilo pasiuunvim npoenosam, k 2025 200y uucio yempoiicmb, max uu uHaue noOKAIOUEHHbIX K
cemam Unmepnema Beweil, cocmabum om 25 do 50 muaiuapdoB. Vuumsibas mHoeosadaunocms cucmem MrnmepHema
Bewjeir, mpebyemcs ucnoavzobanue 00AbUI020 HUCAA TEXHOAORUU OAA UX peaiusayuu, 6 mom Hucie mexHoA02ull
paouocbasu, uem o00sscHAemcs Heodx00uMOocms npobederuss uccaedobanui 6 obaacmu ux nomexoycmouuubocmu u
nomexosaujuujernrocmu. O0Hou us maxux mexrosoeuts abasemcs NB-IoT, pexomendyemas onepamopam comobotl c6a3u 045
pasbopauubanus cemei Vnmepnema Bewjeii 6610y psaoa ee ocobennocmerl U cyujecmbyoujux noioxenuii 6 HopmamubHo-
npaboboii base. B Oannotl pabome 6 npoepammuom obecnevenun MATLAB 6bi10 npoBedero modesupobarue pabomnivl
Y3KON0A0CH020 (PU3UUECK020 KAHAA0B HUCX00AUeld AUHUT NPU PA3AUYHBIX NAPAMEMPAX Nepedaut U pexumax pabomol,
pacuem noxasamens 6A04HOU owiudKky 6 3a6ucumocmu om OMHOuleHUA CUSHAA/WYM, 4 makxe npedcmabieno cpabHenue
NOAYHEHHbIX Pe3YAbamod u ux oyeHxa.

KatoueBuie caoBa: NB-IoT, BLER, omuowenue cuenas/uiym, NPDSCH.
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[aHHasa ctaTbs NocesileHa MOAENNPOBaHMIO PaboTbl Y3KOMOSIOCHONO HUCXOOSALLErO
dunsmyeckoro KaHana nepepadqm gaHHblx (narrowband physical downlink shared channel,
NPDSCH) texHonorun NB-loT. lMpexae, 4emM nepenTn HEMOCPEACTBEHHO K OMUCAHUIO U
pesyfnbTartaMm MOLENMPOBaHNA, UMEET CMbIC/ NMPUBECTUN OCHOBHbIE CBELEHNA O (PU3NYECKOM
YPOBHE HUCXOASALLErO KaHana paccMmaTpuBaemMon TEXHOIOMMN.

B TexHonormn NB-lOT gns Bcex HUCXOOAWMX KaHanNoB MNPUMEHSIETCA MOAYyNsauma
OFDM, pasHoc nogHecyuwux B 15 KIW 1 HOpManbHbIA UMKAnYeckun npedukc. Cnor,
pnntenbHocTblo B 0.5 munnncekyHg, coctont n3 7 OFDM-crnmBonoB 1 12 nogHeCyLUMX, TakKuM
obpasom obpasdya kaHan c addektusHon wwupuHon B 180 kIy [1]. CTtpykTypa cnota
npencrasneHa Ha pucyHke 1 [2].

0.5 ms

f —t+—1 180 kHz

t >

PucyHok 1. CtpykTypa cnota NB-loT B HUcxogswem kaHane

Micnonb3yeTcsa Ta XXe ceTka pecypcoB, YTO U B «Knaccuyeckom» LTE, obecnevnsas
COBMECTUMOCTb TEXHOSIOMI 1 BOSMOXXHOCTb paboTbl B pexxume Inband.

[Ba cnota obpasyioT coboin cybkagp onuTenbHOCTbO 1 MunnucekyHga. B csoro
oyepeab 10 cybkagpoB cocTaBnsalT Kagp anutenbHocTbio 10 munnmncekyHg. CTpykTypa
Kagpa npeacTtaBfieHa Ha PUCYHKe 2.
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PucyHok 2. CtpykTypa kagpa NB-loT B HucxogsLwem kaHane
CtpykTtypa paccmatpusaemoro kaHana NPDSCH npepgcraeneHa Ha pucyHke 3. Takxke
CTOUT OTMETUTb, YTO €ro CTPYKTypa NOSIHOCTLIO NAEHTUYHA CTPYKTYpPE APYroro (musn4eckoro
kaHana TexHonorun NB-loT — kaHana ynpasneHuns Tpagukom NPDSCH.

Subframe x

PucyHok 3. CtpykTypa kaHana NPDSCH

Mpn mopgennpoBaHun paboTbl kaHana mncnonb3dosanocb MO MATLAB ¢ BCTPOEHHbIM
LTE Toolbox. lNpenctaBneHHass Tam Mofenb MNO3BOMASET OUEHUTb pPaboTy KaHana npwu
BO30ENCTBMM HA HErO 3aMmnpaHnin N aganTUBHOIO 6enoro raycCcoBCcKoro wyma [3].
JT1anbl paboTbl MOENN MOXXHO OnMncaThb CreayowmmMm 06pasom:
1. leHepauusa CTPYKTypbl, OTOOpaxawuen coboil pecypcHble 60KM, N ee
3anonHeHne cumsonamn kaHana NPDSCH,;
2. ®opmupoBaHMEe curHana B OCHOBHOW MONOCE 4acTOT C 3afdaHHbIM BUOOM
MOLYNSALUMM;
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3. CuMynaumss  NPOXOXOEHUs1 CurHana 4Yepes3 3alyMJIeHHbI KaHan C
3aMupaHnsMu;

4. TpoBepka nony4eHHoro curHana c¢ nomowptd CRC-kopa w©n  oueHka
NPON3BOAMTENBHOCTM KaHana.

B pesynbtate paboTbl MOogenu ctpontcs Kpusasa nokasatenst Block Error Rate (BLER)
B 3aBVICMMOCTW OT ONpeaesnieHHbIX NapameTpoB rnepefayn n gnanasoHa 3Ha4eHnin OTHOLLEHUA
curHan/wym. Cam nokazatens BLER B cneundukaumax [4] onpegeneH Kak OTHOLIEHWe
KOSIMYECTBA NPUHATBLIX OLLUMOOYHbBIX 6NOKOB K O6LLEMY YMCY NPUHATBIX 6110KOB. OLNGOYHBIM
610K NPU3HAETCH, ECNN OH HE NMPOLUES NPOBEPKY LNKANYECKUM U30bITOYHbIM Kogom (CRC).

Mpexpe Bcero HeobxoAMMO 3afdaTb HadalbHble NapameTpbl oA  OafibHenwero
npoBefeHnst MoAeNMpoBaHus. Takumu napamMeTpaMn SABAAKTCS YUCIO TPaHCMOPTHbLIX
6N10KOB, OuanasoH OTHOLUEHWUS CUrHas/LiyMm, YMCnO MOBTOPEHWI paboTbl NporpamMmbl ANs
CTPOSALLMXCS KPUBbIX.

Mo ymMOn4YaHWO 4YMCNO TPaHCMOPTHbIX OSIOKOB B MOQENN paBHO 4, OgHako Ons
nony4vyeHmsi 6onee TOYHbIX PE3YNLTATOB pa3paboTymkamum PEKOMEHOYETCHA WUCMNONb30BaTb
OonblUee YUCNO TPaHCNOPTHbIX 6510kOB. B gaHHOM cny4ae ObINO NPUHATO peLleHne
nMcnoab30BaTh ANs MogenmposaHns 50 TpaHCNOPTHbIX BIOKOB.

[nana3oH 3Ha4yeHunin oTHoweHns curHan/wym ot -20 go 10 gb ¢ warom B 5 Ob.

BBugy OrpaHMYeHHOCTU BbIYUCANTESIbHBIX PECYPCOB N CUMynsauumn 6bi1o BblIGpaHo
TpW BapuaHTa Yucna nostopeHun — 1, 2 n 4. Yucno NnoBTOpEHUIN onpeaenieHo B crneumpukaummn

[5], 4TO OTOBpPaKEHO Ha PUCYHKE 4.

Ich A”R.C'p
0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128
8 192
9 256
10 384
1 512
12 768
13 1024
14 1536
15 2048

PucyHok 4. HYncno noBTOpEHUn nepega4v TPaHCNOPTHbIX 610KOB
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Cnepgyrowpm  waroMm 6bin BbIOOP  MOLYNALUMOHHO-KOOMPYHOLLUMX  CXEM  ONs
MoaennpoBaHus unx paboTtbl. B paccmartpuBaemolni mogenn 3a BblOOp MOAYMSLMOHHO-
KOOUPYIOLLEN CXeMbl OTBeYaloT pfOBe nepemMeHHble — |ltBs n Ise. [NepemeHHas |tss
HENOCPEACTBEHHO 1 onpenensier MoayNsSUMOHHO-KOOUPYIOLLYIO CXEMY U MOXXET NMPUHUMAaTb
3HaveHne ot 0 pgo 12. lNepemeHHas Isr onpependeTr 4yucno cybkagpoB ANs nepenadvu
cumMBOJI0B. B COBOKYNHOCTM 3TW ABa NapameTpa onpenensitoT pa3mep TPaHCNOPTHOro 6y1oka
B 6uTax. Bo3MOXXHble cOYEeTaHMSA AaHHbIX NapaMeTPOB NPEACTABEHbI HA PUCYHKE 5.

I s ISF
0 1 2 3 4 5 6 7
0 16 | 32 | 56 | 88 | 120 | 152 | 208 | 256
1 24 | 56 | 88 | 144 | 176 | 208 | 256 | 344
2 32 | 72 | 144 | 176 | 208 | 256 | 328 | 424
3 40 | 104 | 176 | 208 | 256 | 328 | 440 | 568
+ 56 | 120 | 208 | 256 | 328 | 408 | 552 | 680
5 72 | 144 | 224 | 328 | 424 | 504 | 680
6 88 | 176 | 256 | 392 | 504 | 600
7 104 | 224 | 328 | 472 | 584 | 680
8 120 | 256 | 392 | 536 | 680
9 136 | 296 | 456 | 616
10 144 | 328 | 504 | 680
11 176 | 376 | 584
12 | 208 | 440 | 680

PucyHok 5. MoaynsiumoHHO-KOANPYHOLLME CXEMbI

B paHHOM paboTe Obinv NPOMOAENMPOBaHbI COYETaHMS MapameTpoB ltes U IsF,
npeacTasneHHble B Tabnuue 1. Bbibop 6bin1 OCTAHOBMAEH HA 3TUX COYETAHUNAX, MOCKOSbKY OH
NO3BOJISIET OLEHNTb PaboTy paccMaTpuBaeMbIX KaHanoB Npu HauMeHbLUEM, HanbobLLEM ©
OBYX YCPEAHEHHbIX 3HaYeHNsIX BO3MOXXHbIX NapameTpoB.

Tabnuua 1
Bbi6paHHble MOAY NALMOHHO-KOONPYOLLME CXEMbI
I7Bs 0 4 8 12
s 0 2 4 7 0 2 4 7 0 2 4 0 2
Paamep
TpaHcnopTHoro | 16 56 | 120 | 256 | 56 | 208 | 328 | 680 | 120 | 392 | 680 | 208 | 680
6noka, 6ut

Kpome Toro, gna pabotel MOAenM Heobxooumo 3aaaTtb Tpebyemblint pexum paboThbl
ctaHgapTta NB-loT. BoamoxkHbl 4 BapuaHTa — Standalone, Guardband, Inband (SamePCl nnn
DifferentPCIl). Kaxxpas n3 onpegeneHHbix B Tabnuue 3.2 MOOynsiUMOHHO-KOOUPYIOLLMX CXEM
Oblfa NPOMOAENNPOBaHA AN KaXKAOro U3 3TUX PEXXUMOB paboTbl.

B pesynbtate pabotbl Mogenu Obinn  MOCTPOEHbl KpuBble, OTOOpaxkatolme
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3aBucMMoCTb nokasatens BLER oT oTHoweHus curHan/wym. MNpumep Takom 3aBUCMMOCTU
npencTaBneH Ha pUCYHKe 6.

20 15 10 5 0 5 10
SNR (dB)

PucyHok 6. 3asucumocTtb BLER ot SNR (Guardband, Itss = 0, Isr = 0)

[ns ynobctBa BCe pe3ysbTaTbl PaCHETOB /11 BCEX 0O03HAYEHHbIX BbILLE PEXIMMOB 1
napameTpoB nepegadn NpeacrtaBfieHbl B YACN0BOM Buae B Tabnuuax 2-5. CornacHo [6] ans
CeTeln CBA3WN YeTBEPTOro nokoneHus 3HadveHne nokasatensa BLER sBnseTcs onTumanbHbIM,
ecnu oHO He npesbiwaeT 10% (B Tabnuue BblgeneHbl 3efieHbIM LBETOM); 3Ha4YeHust oT 10 go
20% B psige crnyyaeB TakKXKe MOXKHO cUUTaTb NpueMaeMbiMK (B TabnnLe BblOENEHbI XXENTbIM);
3Ha4eHus, npesbiwarowme 20%, ABNAIOTCA HENPUEMIEMbIMI (BblAENEHbI B TABNNLE KPaCHbIM)
N B TaKoM crniy4ae TpebyeTtcs npoBecTn paboThbl MO ONTUMM3aLMM NapaMeTpPoB CETU.
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Tabnuua 2

PesynbtaTthl MogenupoBaHus 3asucumocTty BLER ot SNR B pexxnme Standalone

IBs 0 4 8 12
Isk o[ 2 [ 4 ] 7 0 | 2 | a4 7 0 [ 2 [ 4 0 | 2
SNR,
nb
-20

N[ep

BLER, %

|
|
|
|
|
!
|
\
|
|
|
|
Tabnnua 3

I18s 0 4 8 12
IsF 0] 2 | 4 | 7 0] 2 | 4 | 7 0 | 2 | 4 0 | 2
SNR,
nb
-20

N/ep
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Tabnuua 4

PesynbTaTthl MogenupoBaHus 3asucumocTu BLER ot SNR B pexxume Inband-SamePCl

I1Bs 0 4 8 12

Isk o[ 2 [ 4 ] 7 0 | 2 | a4 7 0 [ 2 [ 4 0 | 2

N[ep

SNR,
nb BLER, %

Tabnuua 5

PesynbTtaTthl MogennpoBanus 3asmucumocTn BLER ot SNR B pexxume Inband- DifferentPCl

I18s 0 4 8 12

/Vrep

Isr o[ 2 [ 4 ] 7 0| 2 | 4 [ 7 0 [ 2 [ 4 0 | 2

BLER, %
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OtcyTcTBYlOWIME pe3ynbTaTbl pacydeta gns ltss = 12 cBA3aHbl C TeM, 4YTO MNpwu
COYETaHUN JAaHHOW MOAYNALNOHHO-KOAMPYIOLLEN CXEMbI U pexxnma paboTel Inband ckopocTb
NOMEXOYCTONYMBOro Koga npesbillana eguHuuy, 4To SABASETCA HemonyCTMMbIM. [aHHbIn
hakT No3BONSET cAenaTb BbIBOA 06 OrpaHNY4eHHOCTN BblI6opa MOLYNALMOHHO-KOANPYHOLLEN
CXEMbI NPV JaHHOM pexume paboTbl.

B 3akntoveHre MOXXHO caenatb criefyowme BbiBOObI:

e [loBTOpHasa nepepaya TPaAHCMOPTHbIX OG/IOKOB MO3BOASET MOSYYUTb MEHbLUWIA
KO9(ppnUMEHT oWNBOK Npn OOMHAKOBOM MNoKasaTesie OTHOLUEHUSI CUrHasi/wym
4YeM Npu OOHOKPATHOW nepefade, 4To MOXKHO UCMNOJIb30BaTb Npu obecneveHnm
CBSA3M Ha CJIOXKHbIX y4acTKax U Ha Kpato COTbl.

e YposnerBopuTesibHbIN NokasaTtenb BLER gna Bcex coyeTaHmin mogynsaumoHHO-
kogupytowmn cxem NB-IoT HaumHaeTcs npu oTHoweHun curHan/wym B 0 b,
O[HaKo 1 Npu AaHHOM 3Ha4YeHun BLER oToenbHbIX MOy NSLUNOHHO-KOANPYHOLLNX
CXeM ocCTaeTcd HeyposneTsoputenbHbiM. B oTgenbHbix cnydasx BLER
yOOBNETBOPSET TpeboBaHWsM W NpW OTHOWeHWM curHan/wym B -5 ab.
CtabunbHoe ypoBneTBopuTenbHoe 3HadeHne BLER HauuHaeTtcs npwu
OTHOLEeHWN curHan/wym B 5 gb.

e Pexumbl paboTbl Guardband n Standalone nokazanu nageHTN4YHbIE Pe3ynbTaTbl.
Mpu paboTte B pexunme Inband nokazatens BLER 6bin nyywe, ogHako BeBuay
0ocobeHHOCTel ero paboTbl OOCTYMHbI HE BCE COYETaHUA MOAYNALMOHHO-
KOOUPYIOLMX CXEeM, YTO O3Ha4aeT HEeKOTOPYK OrpaHN4YeHHOCTb €ro
MCMNONb30BaHUS.

ViccnepoBaHne BbINOMHEHO B pamkax BbinonHeHus MHW no rocypapctBeHHOMY
3apaHuto CMNoeryT Ha 2021 rop,.
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OcobeHHOCTN NporpaMMmpoBaHnsa Ha A3blke Swift

Khruleva Natalia Dmitrievna

Saturn Stroy Market LLC, Lead Programmer

Xpynesa Hatanusa OMntpuesHa

OO0 CarypH Ctponn MapkeT, BegyLimii nporpammucT

Abstract. The object of the study is the Swift language. The subject of the study is the features of programming in
the Swift language. The study provides a brief description of the history of the development of the programming language.
The features of the Swift language are identified and analyzed. Advantages and disadvantages are identified. The key features
of the development are analyzed. The prospects for the development of the programming language are analyzed. The results
of the study allow us to conclude that the Swift programming language cannot replace other programming languages.

Keywords: Programming language, Swift, advantages, disadvantages, perspective, algorithms.

Annomayua. Obvexmom uccaedobanus abasemca Asvik  Swift. IIpedmem uccaedoBanus - ocobeHHocHu
npoepammupobanus Ha A3vike Swift. B ucciedoBanuu 0ana kpamkas Xapakmepucmuxa UCMOpui pasbumus A3vika
npoepammupobanua. Buiabaenvt u npoanasusupobans: ocobennocmu aAsvika Swift. Onpedesenst npeumyujecmnéba u
nedocmamuu. [Ipoanasusupobanvl xatouebvie ocobernnocmu paspabomxu. [ITpoanasusupobanvt nepcnexmubvl pasbumus
A3bIKA npoepammupobarus. Pesysvmamol uccaedobanus nosbossiom coeaams Gv1600 0 mM0oM, UMO A3bIK NPOPAMMUPOBAHUA
Swift He Moxxem 3ameHUMb Opyelie A3bikU NPOePAMMUPOBAHUAL.

KaroueBuie caoBa: ‘svix npoepammupobanus, Swift, npeumyujecmba, Hedocmamxu, nepcnexmuba, a1e0pummbo.

DOI 10.54092/25421085_2021_11_115

PeueHseHT: Carntos Pamunb ®apratoBund, KaHAMAAT TEXHUHECKNX HAyK, OOLEHT,
3aMecTuTeNb gupeKTopa no Hay4Hom pabote B OO0 «HayyHo-nccnegoBatebCKuin U MPOEKTHbIN
WNHCTUTYT 3KOJIOrMYecKux npobnem», r. OpeHbypr

BesepneHue

B HacToswee Bpems npu o6yyYeHUM NporpaMmMMpoOBaHMIO OCTPO CTOUT BOMPOC O
Bblbope £A3blka nporpammMmmpoBaHus ans obyyeHus. OgHMM M3 COBPEMEHHBLIX SA3bIKOB
nporpaMmmMmpoBaHna aBnseTca a3blk Swift. Ero akTyanbHOCTE MCNOSIb30BaHNA 3aKi04aeTCs
B TOM, YTO OH JOCTaTOYHO MPOCT B UCMNOJSIb30BaHUN N ABNSETCA 6onee Npon3BoanTENbHbIM
MO CPaBHEHUIO C APYrMMN A3blIKaMy NPOrpamMMnpoOBaHUs.

Vicxopss n3 akTyanbHOCTW, UefNb UCCNeaoBaHWA COCTOMT B TOM, YTO Obl BbISIBUTb
0COBEHHOCTN A3blKa NporpaMMnpoBaHnga Swift.

[nsa [OCTVXXKEHNS NOCTaBAEHHON Lenn Oblav NOCTaBNEHbl 3a4avu:

1. I3yumnTb nctopumio passutnda a3bika nporpaMmmmpoBaHms Swift.

2. BbisiBUTb 1 NpoaHanu3npoBaTb OCO6EHHOCTU A3blKa NPOrpaMMnpoOBaHus.

3. NpoaHannanpoBaTb NEPCNEKTMBLI Pas3BUTUSA A3blKa NPOrPaMMNpPOBaHMS.
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O6beKkT uccnenoBaHnsa — A3blK NPorpaMMmnpoBaHnsa Swift.

MpegmeT nccnepgosaHnst — 0CO6EHHOCTM NPOrPaMMNPOBaHNS Ha A3biKe Swift.

'MnoTesa nccnegoBaHnst COCTOUT B TOM, YTO A3blK NporpamMmupoBanus Switf moxkeTt
3aMeHUTb Apyrne A3blKKU MNporpaMMMpoBaHMs B npouecce paspaboTkyu nporpammMHOro
obecneyeHuns.

MeTopabl nccnepoBaHuns

MeToponorudeckon 6a3on NpencTaBNeHHON NCCNEeaoBaTeNIbCKON paboThl ABNSAOTCA
obLieHay4Hble 1 cneunasnbHble METOAbI, ONMPasACh Ha KOTOPbIe NPeACTaBNAETCSA BO3MOXKHbIM
pewnTb 3afdadn 1 OOCTUTHYTb YKasdaHHble Lenn npencTaBfieHHOW UWCcnenoBaTelbCKom
paboTbl. [pn HanucaHumM JaHHOM paboTbl UCMOAL30BANCL Clefylowme MeTodbl: MeToa,
yCTaHaBMBaoLWMiA CXOACTBO NN pasfinyne NnpegMeToB (CpaBHEHME); METOL, NO3BONSOLLNINA
MbICJIEHHO pPacCYfeHUTb NpeaMeT Ha 4actu ans 6onee peTtanbHOrO ero uccnepoBaHuUs
(aHann3); mMeTon CoeauHEeHUs 3IEMEHTOB, CTOPOH, MPU3HaKOB nNpegMeTa, BblAeNeHHbIX C
NOMOLLbIO aHanm3a (CUHTE3); METOA, NO3BONAILNA MbICSIEHHO BbIOENUTL NPU3HAKKM OOHOrO
npegMeTa 1 OTBAeYbCA OT Apyrux (abcTtparmpoBaHue); MeTon, C MOMOLLBID KOTOPOro
OTAENbHbIE MPEeOMETbl HA OCHOBE MNPUCYLUMX MM OLVMHaKOBbIX CBOWCTB OOBLEOVHSAIOTCSA B
rPynnbl OAHOPOAHbLIX NPeaMeTOB (0606LLEHNE); NCTOPUYECKNI METOL,

PesynbTaTbl uccnepoBaHusa

3apoxpgeHne a3blka nporpammmpoBaHns Swift Hayanock ewe B 90 rogax, a B 2014
rogy OH BbILEs Ha PbIHOK MH(POPMALMOHHBLIX TexHonorun. MimeHHo B 2014 rogy komnaHus
Apple cospana n peanusoBana faHHbIN A3blK NporpamMmmmpoBaHnd. Kak CBUAOETENbCTBYIOT
3asBneHns ouumnanbHbIX NpegctasuTenen opraHmdaumm. OTmeTm, 4To Swift 6bin 3an0XXeH
B nnatdopme NeXT[1]. ImeHHO aTa nnatdopma 1 ctana NnpapoanTenbHULEN COBPEMEHHDIN
iOS n macOS.

Bonee coBpemeHHas Bepcus a3blika Havanacb B 2010 rogy. Co3gatenn A3bike B3Snu
3a OCHOBY HEMHOIO OT pasHbIX A3bIKOB NporpaMmmupoBaHns, Takux kak Object-C, Haskell,
Python, C#, CLU n psaga gpyrux.

Bbinyck n npeseHTauuns s3bika coctosnack B 2014 rogy[2]. YuTem, 4TO B 3TO XKe Bpems
paspaboTtymkam fA3blka cTana [QOCTynHa oduumnanbHas OoKyMeHTaums no sa3biky Ha 500
CTpaHuuax nevyaTtHoro Tekcra.llo ncTteyeHnto ogHOro roga Ha PbIHOK Bbillia HOBas BEpcUs
a3blka. OTMETUM, 4YTO OT NEPBON BEpCcUN, OHa ctana 6onee npounssogutenbHon. A B 2019 rogy
yXe Bbllwfa Haumbonee CcCOBpeMeHHasi Ha CEerogHAWHWA OeHb BEepCUs OaHHOro A3blka
nporpammmpoBaHus. OHa ABNSETCS NSATON BEPCUEN.

HanomMHuMm, 4TO caM s3blK NPOrpaMMNPOBaHKs NpeaHasHadeH ansa paspaboTtkn iOS n
OS X npunoxxeHnin, KOTopbln coveTaeT B cebe Bce nyywee ot C n Objective-C, HO nuweH
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orpaHnyeHuin, HaknagbiBaembix B yrogy coBmectumoctn ¢ C[1]. B Swift ncnonesyrorcs
nartTepHbl 6e30MacHoOro nporpaMMmupoBaHns UM Jo6aBfieHbl COBPEMEHHbIE  DYHKLUMN,
npespaLlaroLlme co3faHne MNpuaoXKEeHNs B NpocTon, 6onee rmbKuin 1 yBneKaTesbHbIN
npoLecc.

Tak Kak Swift aBnsieTcs HOBbIX MPOLYKTOM Ha PbIHKE UH(OPMALNOHHBLIX TEXHOOMN,
TO OH XOPOLLO NogxoauT gns 6bICTPOro ctapta u passutusa B 061actn NnporpaMmMnpoBaHus,
HO HECMOTPS Ha 3TO Y HEro CyLECTBYET N PSA MUHYCOB B MPOLECCe NCMNONb30BaHMS.

Mpu pa3paboTkuy a3blka KoMaHAa pa3paboTyYnKoB cTasmia nepen cobom Lenb, YTo bl
A3blK NporpammMmmpoBaHns Swift 6bin NPOCTON B U3y4eHUU 1 Npuaasan yCKOPEHNe Luknam
pa3paboTKu.

Vicxogsa ns uenn paspaboTku A3blka, CneayeT Bbloenntb ero 0CO6eHHOCTH.

lMepBast 0COBEHHOCTb sA3blKa COCTOUT B TOM, 4TO Swift B oTnn4dmne ot Objective-C 6onee
NPOCTON M NAKOHU4YHbIN CUHTAKCUC, YTO MO3BONSET 3KOHOMUTb BPEMSA 3a CHET HanucaHus
MEHbLLEro KonmyecTea Kopa.

BTopoi 0OCOBGEHHOCTLIO 4A3blka SABASETCA TO, YTO OH WUMEET  BbICOKYHO
NPOU3BOANTENBHOCTL. [lae HECMOTPSA Ha TO, YTO OH ABMSETCA SA3bIKOM BbICOKOIO YPOBHS,
HaueneHHbIM Ha ObICTPOE OCBOEHME, OH AO0CTATOYHO ObICTp. CornacHO MHEHMIO €ro
cospatenen, Swift noutn B Tpu pasa 6eictpee Objective-C n noytn B 8 pas bbicTpee, 4em
Python. Ceinnvac Benytcs paboTbl Hag, TeM, YHTOObI onepeanTb Mo napameTpy ckopocTn C++.

TpeTben 0COBEHHOCTBLIO A3blka ABNAETCA TO, 4TOo Swift obnagaet npenmyLLecTBOM
TakKUM KakK Hannyme COBPEMEHHbIX OubnnoTek, @PENMBOPKOB OAs  HanucaHus
hbYHKLMOHaNBHOrO Kofa.

OTmeTn, 4TO A3bIK Swift, Kak 1N BOABLIMHCTBO APYrMX S3bIKOB MPOrpamMmMmnpoBaHus
NONHOCTBIO OTKPLIT 1 6ecnnaTeH. Mpuiem oH 06nagaeT OTKPbITbIM KOLOM.

YeTBepTo OCOBEHHOCTLIO fA3blka SBNAETCA 3TO ero 6e3onacHoCcTb. bnaropaps
MHOIMMM HOBLLECTBaM, a Takxxe anrpengy cuHTakcuca, a3bik Swift ctan ropasgo 6esonacHee
obj-c. Hanpumep, 4epes ynyyweHns paboTbl C NaMATLIO Pa3paboTyUnK CBENN NPaKTUYECKN
Ha HET BO3MO>XHOCTU HECaHKLUMOHUPOBAHHOIO AOCTyrna K AaHHbIM. Takxe, 3a cyeT 6onee
a(pheKTMBHON 06PabOTKN CUEHAPUNEB, CHU3UNOCh KOMNYECTBO KPUTUYECKNX CLIEHAPUEB.

BaXHbIn MOMEHT, Ha KOTOpPbIM CTOUT 00paTtUTb BHUMaHME - BO3MOXXHOCTb
BM3yanua3auumn pesynbtata. ¥ Swift ecTb cneumanbHas necodHuua — Playground, koTopas
No3BONAET MPOAEMOHCTPUPOBaTbL paboTy nporpammbl. VIHOrga Takom nogxon OYeHb
nosfieseH, Tak Kak Nno3BONSIET JOCTATOYHO ObICTPO HanmTu Npo6sieMbl B KOOE N COKPaTUTb
BpemMsi pa3paboTKu.
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B npakTudeckom geaTenbHOCTN S3blK MPUMEHATCS OYEHb YACTO, TakK Kak C MOMOLLbIO
Swift MOXXHO pa3paboTaTtb noboe NPUNoXKeHNe Ha MOBULHOE YCTPOMCTBO Ha 6a3e iIOS[3].

Anroputm pas3paboTKn Ha A3blke nporpammmpoBaHnsa Swift npepcraBnsaetT cobon
HeorpaHnyYeHHoe none ans paHTasui, 06 3TOM CBULETENBCTBYET COAEP KaHNE NHopmauun,
KoTopasi Haxoautcs B App.Store. Tak C NOMOLLbIO si3blka MOXHO paspabaTbiBaTb Kak
NPOCTbIE NPOrpamMMmbl, Tak 1 60nee CNoXHbIE.

CyLleCcTBEHHbIM HEOOCTaTKOM B UCMOMb30BaHUM A3blka SBASETCA TO, 4YTO ANS
B3anmopenctamsa ¢ Objective-C ncnonbsyercs cneumanbHbI «MOCT», KOTOPbIA O4€Hb CUSTbHO
TOPMO3UT NpoLecc cOOPKM NOBOro NpuoXKeHns. Takxe, K He[ocTaTkam 3TOro A3bIka MOXXHO
OTHECTU N TO, YTO OH MNOCTOAHHO MeHsieTcA. C OAHON CTOPOHbLI 3TO XOPOLLO, C OPYron ecnu
6b1 Apple He BbiICTpounm NpoLecc onpeaeneHHbiM 06pas3om, cTapbli Kog Mor 6bl He paboTaTb.

[Ona Toro, 4To 6bl HAarNsAAHO NOCMOTPETb, YTO U3 CebsA NPEACTaBNAET OAaHHbIA A3bIK,
npuBeaemM NpuMep Ha SaHHOM A3blke nporpammMmmpoBaHns. OH ByAeT BbIrNAneTb Cneayowem
obpasom:

print ("Hello, World")

Kak BMOHO 13 NPMBEOEHHOro npumepa s3blk nporpammumpoBaHns Swift asnsaetcs
AOBOJIbHO MPOCTbIM B UcCNofnb3oBaHuMU. OgHako, HECMOTPS Ha 3TO ANnsa paspaboTku
npunoXkeHns TpedyeTtca 60blue BPEMEHN 1 CTPOK KoAa.

B HacTosLee BpemMs 4OCTaTO4HO MHOIMO JIOAEN, KTO XO4ET paboTaTth C AaHHbIM Si3bIKOM
nporpaMmMmpoBaHuns. V1 0encTemMTensHO, eCNn NOCMOTPETL Ha CalThbl CReuManu3npyowme Ha
noucke paspaboTymKoB NPOrpaMmmMHoOro obecnedeHnsi, To B 60nbLUen CTENEHN TaM 3aHUMatoT
006bABNEHNA 0 HAbope COTPYOHNKOB, KOTOpble BnagetoT Swift[4]. OTo 06ycnosneHo Tem, 4To
KONMMYECTBO NPUNIOXKEHUIN N BO3MOXXHOCTEN MOBUnbHOM nnatdopMmbl iOS NOCTOSAHHO pacTeT,
paBHO Kak 1 koan4yecTBo nonbaoBatenenn macOS. COOTBETCTBEHHO, PacTyT U 3anpochkl Ans
HaNMcaHNa TeX UNN NHbIX NPUAOXKEHUN HA MOBUNBHbBIE N AECKTOMHbIE YCTPOWCTBa. [oaTomy
cerogHs paspaboTunky Swift HeCcnoXxHO ycTpouTcs Ha paboty. B Poccum He Tak mano
BakaHcui, roe TpebytoTCa UMEHHO Takne CneunanunucTbl.

Y10 KacaeTcs MepCrneKkTyBbl, C TOYKM 3PEHMS Pa3BUTUSA A3blKa, MANOBEPOSATHO, YTO
Apple oT Hero oTkaxeTcs B 6nvxanwme 5-10 net. He gnsa Toro ero paspabatbiBanu u TpaTtuim
Ha 9To bonblwme pecypcbl. Ckopee Bcero, Swift Npogo/mHKUT pas3BuBaTbCs, a C Y4ETOM
pacTyLero coobLlecTsa 1 OTKPbITOCTY KoAa A3blka NporpaMmMnpoBaHins, NPOLECC OBUKEHUSA
Bnepep OyneT 3aMeTHO BbicTpee.

Ecnm nocMOTpeTb Ha NepcnekTMBy CerogHsl, yctponctea Ha iOS 3aHumaroT
nmanpytowme nosmumm B CLUA, Takxke oHM o4eHb nonynsipHel B EBpone n Asun. OgHako mnx
NPON3BOACTBOM 3aHNMAaETCA TOSIbKO OfHa KOMMNaHus. 4YTo kacaetcs Android, ata nnatdopma
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npencTasneHa Ha yCTpoMCcTBax MHOXKeCTBa npoussoantenen n3 Asmm, B Tom yncne Knutas u
Kopeuw.

3aknio4yeHue

Vicxogsa n3 npoBegeHHOro uccnenoBaHus, HEOO6X0AMMO caenaThb CnenyoLwme BolBOAbI.

Swift , ¢ ogHON CTOPOHbLI, 3TO CBOEro poga NpocTas BO3MOXXHOCTb BOWTU B MUP
NH(OPMALNOHHBIX TEXHONOMin C MUHMMAaSIbHbIMU BPEMEHHBIMI 3aTpaTamMu, eCin CPpaBHMBaTb
ero ¢ Apyrmmu si3bikamu nporpamMmMmmnpoBaHus.

C ppyrom CTOpOHbI, U3y4aTb A3bIK, KOTOPbIN HENOCPELACTBEHHO CBA3aH TOSIbKO C OOHOMN
KOMIMaHVen 1 ee NPOAYKTOM — OOCTATOYHO PUCKOBas 3aTes.

[aHHbIA  A3bIK NPOrpaMMUPOBaHNs, Kak Mbl BbISBUN UMEET CBOU OCOBEHHOCTU U
NepcneKTyBbl Pa3BuUTUS , OAHAKO U3y4eHne pa3paboTky Ha A3bike Swift Hepa3pbIBHO CBA3AHO
c Objective-C. VmeHHO, NO3TOMY M3y4ast OaHHbIA A3blK NPOrPaMMMPOBaHNUS HEOOXOAMMO
n3ydqatb n Objective-C. M3 npoBemeHHOro wuccnegoBaHus cregyet, YTO runotesa
NOCTaBJIEHHAA B UCCNeA0BaHNUM HEe HaLlla CBOEro NoATBEPXKAEHWS.
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Abstract. There is a large assortment of sugary products on the confectionery market, but there are very few
functional and dietary products among them. Therefore, the purpose of this work was to develop a technology for the
production of a foamy semi-finished product (meringue) with the replacement of sugar with fructose, which has a low glycemic
index, does not cause spikes in insulin levels in the blood, and can be used in desserts for people suffering from diabetes. To
completely replace sugar in the technology of making meringue with fructose, the chemical and physical properties of fructose
and their effect on the processes of foaming and foam resistance were studied. Due to the fact that fructose in its properties
has a number of differences from sucrose (higher solubility, lower melting point, high hygroscopicity, lower pH of the medium,
less resistance to oxidation, etc.), recommendations were made that should be taken into account when developing a technology
for the production of meringue based on fructose. Based on these recommendations, ingredients for the formulation were
selected and an equipment and technological production scheme was developed based on the technological scheme for the
production of classic meringue with some changes (containers and dispensers for additional ingredients were added,; a mixer
was selected that allows you to add ingredients in the process of churning foam; an aerator was added and the configuration
of the baking oven was changed). As a result, a product was obtained that meets the requirements of the "Specifications for
classic meringue cake" with a reduced energy value and has some dietary and diabetic properties.

Keywords: fructose, meringue production, properties of fructose, foaming, dietary products

Annomayusa. Ha puimke xonoumepckoeo npousboocmba npedcmabien 604bUi01L ACCOPIMUMEHI CAXAPUCTTbIX
u30eauil, HO cpedu HUX u30eAuil PYHKYUOHAALHO20 U OUEMUYECKO20 HASHAYEHUS oeHb Maao. Tloamomy yeavio 0aHHoT
pabomul Oviaa paspabomxa mexHosoeuu npousboocmba nenoobpasnoeo noaygabpukama (bese) ¢ 3ameHoil caxapa HA
pyxmosy, komopas 0b4a0aem HUSKUM 2AUKEMUHECKUM UHOEKCOM, He Buisvibaem ckaukoB ypobua uncyiuna 6 xpobu, u
Moxxem npumensimocs 6 Oecepmax 045 a100eil, cmpadawuux caxapHolM ouabemom. [lis noawotl 3amenst caxapa 6
mexHoA0euy u32omobienus Oese Ha hpyrmo3sy, Obiau u3yueHbl Xumuueckue U usuueckue cboiicmba ¢pyxmosv u Ux
Bauanue Ha npoyeccol neHoobpasobanua u nenoycmouuubocmu. B c6aszu ¢ mem, umo ¢ppyxmosa 8 cBoux cboiicmbax umeem
pAd omauvusi om caxaposvi (bosee Bvicokas pacmbopumocms, 004ee HU3KAA Mmemnepamypa naabieHus, Bvicoxas
euepockonuunocms, bosee Huskoe pH cpedvl, Menvuias ycmouuubocms k oKucAeHUI0 U m.0.), 0biau cOeaarsl peKoMeHOayUlU,
Komopbie Heobxo0uMo yuumsibams npu paspadomxe mexHos0euy npousfoocmba bese Ha ocHobe ppyxmossl. Ha ocnobe smux
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pexomeHOayuil 0biaU 10000pPaAHDL UHEPUOUEHTNbL 045 peyeninypsl U paspabomana annapamypHo-mexHoA02UUecKas cXema
npousboocmba Ha ocHoBe MexHOA02UuUeckoll cxeMbl NpousBoocmba kaaccuueckoeo dese ¢ BHecerHueM HeKOTNOPbIX USMEHeHUT
(0obabaenvt emxocmu 1 003amopbl 047 00NOAHUMEABHbIX UHEPUOUeHNO06; 10000pan cMmecuimean, n03604A10u4uEI BHOCUD
uHepuduenms. 6 npoyecce coubanusa newwvi; 000abaer aspamop U uUMeHeHa KOHpueypayus neuu 0418 Gvineuku). B
pesyavmame 0via nosyuen npodyxm, coomBemcmByrouui mpeboBanusm «Texnuueckue ycioBus wa nupoxuoe Oese
KAaccuteckoe» ¢ NOHUXKEHHOU JHEpeemuyeckoll UeHHOCblo U 004a0ai0uutl  HeKomopuiMu  OUeUYecKUMU U
Ouabemuuecxumu cBoticmbamu.

KatoueBvie caoba: ¢ppyxmosa, npousbodcmbo bese, cboiicmba pyxmoss, nenoobpasobanue, Ouemuueckue
npooyKmbL

DOI 10.54092/25421085_2021_11_120

PeueHseHT: CarntoB Pamnnb ®apratoBny, KaHONOAT TEXHUYECKNX HAYK, AOLIEHT,
3aMecTuTeNb gupeKTopa no Hay4Hon pabote B OO0 «HayuHo-nccnegoBaTenbCKuin U MPOEKTHbIN
WHCTUTYT 3KOJIOrMYecknx npobnem», r. OpeHbypr

BBepeHwne

OgHuM 13 HanpasfeHWn rocydapCTBEHHOM nonuTuku Poccuiickon depepauunu
SABNSIETCA CO30aHue TEXHONOorun NPOn3BOACTBA MPOAYKTOB Ne4ebHO-NPOopunNakTn4ecKoro
Ha3HadYeHNa ONs NpenynpeXneHus pasfnyHbiX 3ab0feBaHUn N YKPEnaeHNsa 3aluTHbIX
dyHKuun opraHnama. OCHOBOW AONs CO3O0aHMs Takux NPOAYKTOB MOryT ObiTb caxapucTble
n3genns, T.K. Ha ux gono npuxogutcs 18% Bcero COBOKYNHOro obbema npopax
KOHOUTEPCKUX n3genuin B Poccun.

B HacTosiLwee BpemMs CNpOCOM Y HaceneHus nosib3yetca 6e3e, noTpebneHne KoToporo
Ha Oywy HaceneHusi B CpeaHeM cocTtasnseT 2,4 Kr B rod. B cBoém cocTtaBe 6e3e copepxuT
6enok (NpoTenHbl, BUTaMuHbl rpynnbl B n PP, MuHepansbl), AMMOHHYIO Kucnoty (ButamuH C),
YyrneBodbl, KOTOpble SABASAIOTCA  MNOME3HbIMU  (PYHKLUMOHANbHBIMU  UHFPEeQUEeHTamu.
Hepoctatkom 6e3e, Kak MU OpYyrnx KOHAUTEPCKUX U3OENNA, ABNAETCA MPUCYTCTBUE B UX
cocTaBe 60MbLIOro KomMyecTBa caxapa, Ype3mepHoe ynotpebneHne KOTOporo Bbi3blBaeT
Luenbin psg cepbesHbix 3aboneBaHun M NPOTMBOMOKa3aHO And ynoTpebneHns nioasam,
CTpagaroLmm caxapHbiM gnadetom. OgHMM 13 cnocoboB peLLeHnsa AaHHOM NPO6eMbl MOXET
OblTb 3amMeHa caxapa Ha (PYKTO3y, KOTOpas UMEET HUSKUN MINKEMUYECKUA NHOEKC N HE
BbI3bIBAET PE3KMX CKAYKOB YPOBHS MHCYNMHA B KpoBwu [5]. MNoaTomy paspaboTka NnpoayKToB
Ha OCHOBE (PPYKTO3bl, B T.4. Npon3BoacTBa 6e3e Ha OCHOBE (PPYKTO3bl, MO3BOSIUT MOBbLICUTb
Ka4yeCTBO U pacluMpuTb aCCOPTUMEHT CaxapuCTbIX W3OENNA Ha PblHKE ONETUYECKUX U
hbyHKUMOHaNbHbIX NPOAYKTOB [8].

Bese oTHOCKTCA K NeHOO6pasHbIM KOHAUTEPCKMM MaccaMm, B KOTOPbIX ANCNEPCUOHHOM
Cpenon SBNSAETCS caxapo-(ppyKTOBO-06€/KOBbIA, arapo-caxapo-6eKoBbIn NN MEKTUHO-
caxapo-6enKoBbIil 30/1b (KMAKOCTb), CIOCOOHbIN NPK ONpeneneHHbIX YCNoBUAX NepexXoamTb
B reflb WAN CTyAdeHb; a OuUCrepcHon ¢ason sBNASTCA HeLO0(OpPMUPOBaHHbIE MY3blPbKK
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Bo3ayxa (ras), Npu4emM ny3blpbKNU OTAENEHbl APYr OT Apyra TOHKUMM MiEHKaMW >XXUOKOCTH
(amcnepcuoHHoOM cpenpbl).

dopma Ny3bIPbKOB B NEHE 3aBUCUT OT COOTHOLWIEHMS 06BEMOB rasa u >XXUgKocTu B
Hen (XapakTepundyeTcs OTHOCUTENbHOM WAN OOBLEMHON MNAOTHOCTBK MEHbI), CTEMNEHU
NOANZUCNEPCHOCTN MNeHbl N crnocoba ynakoBKU My3bIPbKOB. AYENKN MNeH, ANs KOTOPbIX
COOTHOLLEHNE 06BEMOB ra3oBON 1 XUAKON a3 COCTaBNSAET HECKONIbKO OECATKOB 1 gaxe
COTEH, pa3fgenieHbl O4EHb TOHKUMU XNOKUMU NSIEHKAMN N X SYENKN NPeacTaBnaioT cobom
MHOrorpaHHukm [16].

[MeHbl ABNAOTCA TEPMOOUHAMUYECKN HEYCTOMYMBbLIMM CUCTEMaMN, TaK Kak UMELOT
CWJIbHOPa3BUTYIO MOBEPXHOCTb pasgena ¢as. [Onsa npugaHna yCTOMYMBOCTM  MNeEHe
HeobxoOMMO NPUCYTCTBUE B XNOKOCTU neHoobpaszosatenen (MAB), Monekynbl KOTOPbIX
obnapatloT AnunbHLIMM CBOMCTBaMU U afgcopbupytoTcs onpeaeneHHbiM obpa3om Ha
rpaHuly pasgena ¢as, B pesynbrate 4Yero Ha rpaHuue pasgena gas CHuKaeTcs
NOBEPXHOCTHOE HaTSAXEHME. Mpn onpepeneHHon KoHueHTpauun [1AB HacTynaet
“HacbllweHne” aacopbumMoHHOro cnos, Ha4ynHaeTcs MuuennoobpasoBaHne
(apcopbupoBaHHbIE  MOMEKYNbI  OPUEHTUPYIOTCA MNEPNEHANKYNSPHO MNOBEPXHOCTHOMY
cnot). Crabununsumpyowee pencteme apcopbunoHHbix cnoes [MAB 3aknw4daetcsa B
YMEHBLLEHNN CKOPOCTb TEYEHUS XXUAKOCTN NO KaHanam 1 naeHKam neHbl, HEBO3MOXXHOCTb
pPas3BUTNA KOHBEKTUBHOIO NEpPEHOCca N CO3LaHnM ONpeaeseHHoro Npoguna KaHanos neH, B
3asucmmocTin oT Tuna NMAB n rpagmneHTa naBfneHus.

KoHguTepcKkue neHoobpasHbie MaccChl NONy4arT AUcnepraynoHHbIM cnocobom, T.e.
npwv NepeMeLLNBaHnmM XXNOKOCTM 3axBaTbiBaeTCs BO3AyX N APOBUTCA HA MENKNE YACTUYKMN.
OpHOM 13 BaXKHEMWMUX XapakTEPUCTUK MNEHbl SBASETCA ee ANCNEePCHOCTb, KOoTopas
onpepenseTr MHOrMe CBOWCTBA W MNPOLECChl, NpoTeKawwme B Hel, a Takxe
TEXHONOMMYECKMNE Ka4eCTBa MNEHbI.

OpHuM 13  (pakTopoB CaMoOnpoOM3BOJIBHONO pPaspyweHnss MNeHbl SBASETCH
AN Y3NOHHBIM NEPEHOC ra3a U3 MasleHbKMX My3blpbKOB B 60nee KpynHble, KOTOPbIA
BbI3blBAETCS HEOOVHAKOBbIM [ABfIEHNEM rasda B Mny3bipbkax. AgcopbumoHHble cnou NAB
YMEHbLLAKT KanunnspHoOe faBfeHne B MalblX Ny3blpbKax Npu UX CKaTun 1 yBENNYMBAKOT
ero B 60/bLLMX Ny3blpbKax NPW UX pacLUNpeEHnN.

BtopbiM nocne neHoobpasoBaHWA NPOLECCOM, ONPEeAENnsalWwnM  CTPYKTYPY
neHoobpasHbIX M3genun, SBNaeTca cTygHeobpasoBaHne. YTobbl 3adhuUKCMPOBaTb NEHHYIO
CTPYKTYpPY, Npuaatb mMacce Heobxogmmyto and opMOBaHUA MEXAHMYECKYH MPOYHOCTb,
neHoobpasHyld Maccy CMewwunBalT C 3arycturenem-ctygHeobpasosatenem. [lpwu
CMELUMBAHUM  3arycTuTenb-CTyaHeobpasoBaTeb  3arnoJfIHAEeT MPOCTPaHCTBO  MexXAay
BO3OYLUHBbIMA MNYy3blPbKaMK, MOKPbITbIMA aAcOPOLUMOHHLIM CNOEM 6enkoBbIX MONEKYN
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(punc.4), nponcxoguT yTONLWEHNE NEHHbIX NIEHOK U oborawieHne nx CTyaHeobpasyroLwmmm
MOJIEKYNamMmn 3arycTuTens.

B ka4ecTBe neHoob6pasoBaTenen B KOHOUTEPCKOM NPOMBbILLIEHHOCTN NCMNONBb3YIOTCA
ANYHble 6enKn, KPOBSHOW anbOyMWUH, >XeNnaTuH, SKCTPaKT MbIIbHOrO KOPHS U NakpUYHbI
9KCTPaKT, HO Yalle NPUMEHSETCSA UMEHHO sinYHble B6enKkn, KOTopble Npu comBaHun obpasyeT
KPENKYIO N YCTONYMBYHO MEHY.

BonbwuHcteo [MAB cTabunusupyetr neHy B LWENOYHON cpefe, HO Oenkosble
pacTBOpbI NPOosIBNSAIOT MaKC/ManbHYo neHoobpasyoLLyto CNoCcobHOCTb B
N303NEeKTPUYECKON ToYKe. [MOCKONbKY SAMYHbIA 6eN0OK 0B6bI4HO SABRsSeTCs 6onee CuUnbHOM
KNCNIOTOW, YeM OCHOBaHMEM, TO ero N303NeKTprnyeckasi Touka COOTBETCTBYET pH Huxe 7.
Mpn pobaBneHUn 3NEKTPONUTOB MPOUCXOOUT CABUI  U303IEKTPUYHECKONM  TOYKM,
OAHOBPEMEHHO C 3STUM CMELW@eTca U Makcumym neHoobpasoBaHus. [losTomy npu
N3roToBfIEHNN MNEeHO0bpa3HbIX MacC HeobxoaumMoO B pPeELEnTypHYO CMeCb BBOAUTb
LenoYHble NnpenapaTtbl (HaNnpuUmMmep, naktaT HaTpus).

C noBbIWEHMEM TeMnepaTypbl CMECU YMEHbLUAETCHA MOBEPXHOCTHOE HATSXEHME U
BA3KOCTb XUAKOM hasbl, 4TO 61aronpuaTcTBYET NOABEMY NEHbl, HO 06pa3oBaBLLAsACs NeHa
nerko koanecuupyet. Hinskasa TemnepaTtypa Macchl B npouecce cOmBaHUA HexxenaTesnbHa
BBMAY MNOBbILEHNS BASKOCTU N 3a4eP>XK/ NOgbeMA MEHbI.

C yBenmyeHneM BpPEMEHU cbuBaHMs OOBLEM MEHbl MOBLIWAETCS, YyNydllaeTcs ee
ANCNEPCHOCTb, a CnefoBaTesibHO, W YyCTOMYMBOCTb. OfHaKO MPOLOSIKUTENBbHOCTb
cbuBaHUA MMeeT CBOWN Npefen, Bblle KOTOPOro 06beM neHbl YMEHbLUIAETCS, YXyALaeTca
€ee KayecTBO N YyCTOM4YMBOCTb [14].

Caxap crTabunmsupyeT neHy 06enka, HO YyBEeNUYMBAET MPOLO/MKUTENBHOCTL €ro
cbuBaHua BaBoe. [leHoobpasyrowass CrnoCOBHOCTb M YCTOMYMBOCTb MEHbl CHMXKAETCS B
NPUCYTCTBUM XMpa.

Takum o6pas3om, Ha npouecc neHoobpasoBaHMa AMYHOrO 6enka BANSET Uenblil psag
hakTopOoB, MHOrga 1 B3anMocBsa3aHHbIX. [103TOMy nocTaeneHHas B paboTe 3agada — nosHas
3aMeHa caxapo3bl Ha @PYKTO3y B TEXHOMOrMM u3rotoBneHus 6e3e - Tpebyet
AOMNONHUTENBHOIO N3YYEHNSA BAMSHUSA (PPYKTO3bl HA OCHOBHOW NeHOO6pasoBaTeslb CUCTEMBI,
T.K. cama (hpyKTo3a UMEET Lesbi PAL OT/IMYUA B CBOUX XUMNYECKUX, (PUBUKO-XUMNYECKUX N
TEXHOJSIOMMYECKUX CBONCTBAX, MO CPABHEHUIO C Caxapo30il.

MeToAabl 1 METOAUKHN

OcCHOBHbIM OOBLEKTOM KMCCnegoBaHWss AaHHOW paboTbl sABnNAnacb QPyKTo3a Kak
caxaposameHuTenb. [lpegMeToM unccnepoBaHus sBAsinacb MNPUMEHEHWE (PYKTO3bl B
TEXHONorMm NponssoacTea 6e3e Ha ee OCHOBE. VI3y4anncb OCHOBHbIE XUMUYECKNE, (PUINKO-
XUMUYECKNE N TEXHONOMMYECKNE CBOMCTBA PPYKTO3bI, B XOAE HEro BbISABNAINCH €€ OCHOBHbIE
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OTAM4MA OT caxapo3bl M €€ MNoBefeHWe B pPasfiyHbIX TEXHONOMMYECKUX onepaumnsx.
WccnegoBaHmss npoBoavnAnCb MNyTEM aHanu3a HayyYHoOW nmMTepaTypbl, HOPMAaTMBHbIX
OOKYMEHTOB, a TaKXe 9KCMEePUMEHTaslbHblE WUCCNeOOBaHUsA: OpPraHofenTUYECKUn MeToq,
TUTPOMETPUYECKNIA, BUCKO3UMETPUYECKUN, MNONAPUMETPUYECKNI, pedpPakTOMETPUYHECKINIA
MEeTOAbl AN ONpeaeneHns Ka4eCTBEHHbIX Nokasartenen paspaboTaHHoro 6ese.

OKCNepnMeHT

OCHOBHbIMM  peuenTypHbIMA  KOMMAOHEHTaMU  KOHOUTEPCKUX u3genun Tuna 6ese
ABNAOTCA ANYHbIN 6enoK 1 6enbin caxap. AndHbIN 6eNoK ABAsSeTCa NneHoobpasoBaTenem, a
pobaBneHne caxapa MNoBbIWAET BA3KOCTb MEHbl U OKa3blBAET HA Hee cTabunusupyoLlee
OeNncTBme, NOBbILAET ee CTOMKOCTb, 3aMeansieT ee paspyLleHue, T.€. NO3BONAET COXPaHUTb
CTPYKTYPY, (POpMYy FOTOBbIX U3AENWIA B NPOLIECCE TEPMUYECKON 06paboTKN.

PpyKTO3a NMEET pPsa, Cneunu4ecknx PU3NKO-XUMNMIYECKNX N XMMUYECKUX CBOWNCTB,
OKasblBaoLWMX BANAHNE HA NPUMEHEHME €€ B NULLEBON NPOMbILLAEHHOCTU. [1py NpyMeHeHnn
(PPYKTO3bl B MULLEBONM MPOMbBILLIEHHOCTN B Ka4eCTBE 3aMEHUTENA caxapo3bl HEO6XO0AMMO
y4MTbIBaTb €€ CBOWCTBA N KOPPEKTUpOoBaTb TexHonoruo [5, 10].

®pyKTO3a 061a8aeT BLICOKOW MMrpOCKONUYHOCTBLIO, HAYMHAET copbupoBaThb Bnary 13
OKpY>KaroLLero Bo3ayxa npu OTHOCUTENBHON BNaXXHOCTK Bo3ayxa 45-50%. daxxe HebonbLuoe
pobasneHne OpyKTO3bl K caxapo3e NpUBOAUT K NOSABAEHUIO Y NOCNEAHEN MMIPOCKONMUYHBIX
cBoncTB (Tabn.1), bnarogaps Yemy OHa ABNSETCA KOHCEPBAHTOM Brarn, YTO OOSMKHO ObITb
y4TEHO Npu noabope ynakoBOYHOro MaTepuana ans AMTeNbHOrO XpaHeHns.

Tabnnua 1
MrpocKoONMYHOCTL caxapo3bl B CMeCcK ¢ apyrummn caxapamu npu 25°C [9]
HanmeHoBaHune caxapa OTHOCUTENBHAsA BNaXXHOCTb BO3Ayxa, %
81,8 | 62,7 | 43,0

Konunyectso Bnaru, %, nornoLweHHoe 4yepes

1 5 10 1 5 10 1 5 10
OEeHb | OHen (gHeli| AeHb | QHEen |OHen| AeHb | QHEN | AHeNn

Caxapo3sa He rurpockonnyHalHe rurpockonunyHaHe rurpockonmnyHa

Caxaposa + 10% ¢@pyxross| 6,03 | 11,06 (13,87 1,73 | 3,42 |3,38| 0,05 | 0,05 | 0,04

dpyKTO3a NO CPaBHEHUIO C Caxapo30M XOPOLIO pacTeBopuma B Boge (Tabn.2). 3To
NMEET Ba)XHOE 3HAYEeHNE C TOYKM 3PEHUS MOSTyHEHUS cMPOonoB hpyKTO3bl C 60nee BbICOKNM
COLEP>XXAHNEM CYXMX BELLECTB.
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Tabnvua 2
[MokasaTenn pacTBOPMMOCTU PPYKTO3bl U caxaposbl [9]
lMokasaTtenb TemnepaTtypa, °C
20 30 40 50 60 70 80
PactBopumMocTb, T @pykro3sa 370 444 538 660 830 1170 1820
Ha 100 r Bogp! caxaposa 204 210 238 260 288 325 370
MaccoBas nons|  @pykrosa 78,9 81,6 84,3 86,9 89,2 92,1 94,8
CyXux BewecTs, % caxaposa 67,1 68,7 70,4 72,2 74,2 76,5 78,7

BaskocTb pacTtBOpoB (PYKTO3bl W WX OTHOCUTESNIbHAS MAOTHOCTb HMXKE, YeEM
COOTBETCTBYHOLLMX PacTBOPOB caxapo3bl (Tabn.3 u 4).

Tabnnua 3
BsiskocTb pacTBopoB (hpyKTO3bI 1 caxaposbl, Ma-c-10-3 [9]
Caxapa KoHueHTpauus pacTteopa, %
20 20 40 50 60 70
Caxaposa 1,9 3,2 6,2 15,0 57,2 400,0
dpykTO3a 1,8 2,9 5,6 11,0 34,0 170,0
Tabnuua 4
OTHOCKTENbHAsA NNOTHOCTb pacTBopoB caxapos npu 20°C [9]
Caxapa CopeprxaHue caxapa B r/100 r pacteBopa
5 70 20 30 40 50 60 70

Caxapo3sa 1,0197 1,0400 1,0830 1,1291 1,1787 1,2320 1,2891 1,3500
DpyKTO3a 1,0180 1,0385 1,0816 1,1276 1,1769 1,2295 1,2853 1,3444

®pyKTO3a, B OT/MHME OT Caxapo3bl, O4EHb MELJIEHHO BbIKPUCTANM30BbIBAETCA U3
NnepecbILLEHHbIX PacTBOPOB. B cpaBHeEHUM C caxapo30oi OHa TEPMUYECKN MEHEE YCTONYMBAS.
Temnepatypa nnaenennsa ppyktosbl - 104°C, caxaposbl - 184-185°C.

Ona pactBopoB hpyKTO3bl B MHTEpPBane temnepartyp 40-140°C m3okaranutnyeckas
Toyka cooTBeTcTBYeT 3HadeHno pH 3,5-4,0. [lpu OTKAOHEHUM BeAnyYMHbl pH oT
N3oKataanyecKon TOYKM CKOPOCTb pacrnaga (PpykTo3bl pe3ko Bo3pacTaeT. B weno4vHon
cpefe YyCToN4YnMBOCTb (DPYKTO3bl PE3KO CHUXKAETCS.

3ameHa caxapa gpykTto3on (6onee 25%) 3aMETHO CHMXKAET TEPMOCTabuNbHOCTb
neHoobpas3Hom Macchl, HO obecne4vmnBaeT 60MbLUYI0 YCTONYMBOCTL K CUHEpe3ncy (puc. 1 1 2).
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PucyHok 1. BanaHne ponv 3ameHbl caxapa rnoko3oi (1) n ppykroson (2) Ha
TEPMOCTabnnbHOCTb NEHOOBPAa3HOro n3penus [6]
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PucyHok 2. BnnaHune 3ameHbl caxapa rioko3omn (1) u ppykToson (2) Ha cuHepesnc
neHoobpasHo macchl [6]

o

CnapocCTb KPUCTaNINYEeCKON (PPYKTO3bl MO CPABHEHUIO C CaxapOo30Wn, NPUHATON 3a 1,
coctasnset 1,8 [1]. CnapocTb pacTBOPOB (PPYKTO3bl B 3HAYMTENBHOW CTEMEHN 3aBUCUT OT
Temnepartypsbl (puc.3).

(]

S 90— ——T—

0 10 20 30 40 50 60
Temnepatypa,’C

PucyHok 3. 1ameHeHne cnagocT caxaposB B 3aBUCUMOCTM OT TemnepaTtypsbl: 1 -
caxaposa, 2 — ppyKTo3a

MakcumanbHas neHoobpasywuwass CcnocobHOCTbL OeNlKoBO-caxapHOM  CMecwu
cootBeTcTByeT pH 4,8-5,0. ®pykrosa umeeT MeHbwee pH. BenkoBo-pyKTO3HbIE
pacTBoOpbl UMEOT 60nee BbICOKYO NEHO0O6pasyoLyto COCOBHOCTb, MaKCUMYM KOTOPOW
cMmeLlaeTcs B 6bonee kucnyto obnactb (puc.4).
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PucyHok 4. 3aBucumocTtb o6bema neHbl OT pH cpeabl npy cogep kaHnn:1 - ANYHbIN
6enoK + caxapHasa nygpa; 2 - an4Hbli 6enoK + PPYKTO3HasA nygpa

Bonbwoe BAMsHME Ha npouecc neHoobpasoBaHUA KOHOUTEPCKMX MacC OKasblBaeT
KOHUeHTpaums qaunyHoro 6Genka. C  yBenn4eHMEM  KOHUEHTpaumm sumyHOro  6enka
neHoobpasywaa CcnocobHOCTb pPacTBOPOB CHadana obblMHO YyBeENM4YMBaeTca Ao
MakCUMasnbHOro 3HayeHus, 3aTeM OCTaeTCHd MNpPaKTU4eCKu MOCTOsiHHOW. B npucyTtcTeumn
caxapHoi nyapsbl, a TakxKe MPYKTO3HOW NyApbl MakCcMasbHbI 06beM NEHOOOPAa3HOM MaccChl
Obl1 NOlyYEH NPY KOHLEHTpaumm an4Horo 6enka 5% (pwuc.5).

C 6enka,%
PucyHok 5. 3aBncMMOCTb 06beMa NeHbl OT KOHLEHTPaUMM SndHoOro 6enka npu
cocTaBe cMmecu: 1 - AnYHbIN 6ENOK + caxapHasa Nyapa; 2 - ANYHbIn 6enoK + (PpyKTO3HaA

nyapa

C nosbiweHNeM TemnepaTtypbl MNOBbIWAETCA AaBfeHWe BHYTPM  MNy3bliPbKOB,
yBenndmneaeTcsa pacteopumMmocTb [1AB, yMeHbluaeTcs MNOBEPXHOCTHOE HaTsXKEeHue, 4YTO
CnocobCTBYET NeHOOOpa3oBaHMIO U MEHOYCTOMYMBOCTM, HO YCWIMBAKOTCA TENnoBble
KonebaHna apcopbupoBaHHbIX MOMEKYN U OCnabnaeTtcs MexaHn4eckas MpPOYHOCTb
NMOBEPXHOCTHOINO cnosi, obpazoBaHHOro Monekynamu [1AB, a Takxe BSAASKOCTb
NeHO0B6pPa3yoLLLEro PacTBOpPa CHUXKAETCS, YTO YBENNYMBAET CKOPOCTb MCTEYEHUS XKUAKOCTN
N3 NeHbl (CMHEPE3NC), N U3MEHSAIOTCA YCNoBUSA rugpataumm nonspHelx rpynn MAB, 4To
BbI3blBAET YMEHbLUEHNE YCTOMYMBOCTU MNeHbl. C yBeNMYEeHneEM TemrnepaTypbl BA3KOCTb U
YCTONYMBOCTb NEHOOBPA3HbIX MacC CHMXXaeTcs (puc.6, 7).
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PucyHok 6. 3aBncuMMOCTb CpeHero pasmepa Bo3ayLUHbIX My3bipbkKoB (1) n
3 (peKTUBHOM BA3KOCTU (2) NeHOOBpa3HOM MacChl HA OCHOBE (PPYKTO3bl OT TeMMepaTypbl
cbnBaHuns/

L, MKm
w
o

20 25 30 35 404 °C

PucyHok 7. 3aBNCUMOCTb KONMYECTBA XXNOKOCTN, OTCNOMBLUENCS 3a 24 4 13
neHoobpasHo MaccCbl HA OCHOBE (PPYKTO3bl OT TeMnepaTtypbl cOnBaHus

MeHa Kak gucnepcHas cucTeMa npuobpeTaeT CBONCTBA TBEPAOro Tena: CoXpaHsaeT
cobCcTBeHHY0 hopmy, obnagaeT moaynem casura. Ha BennynHy BA3KOCTU CYLLECTBEHHOE

B/INSIHME OKa3blBaeT CoAepkaHne hpyKTO3bl, KOTOpasik 3HaAYUTENbHO NOHMXKaeTcs (prc.8).
MO T T T T T T 7T

C 60
= ~—t—
20 ...... = .

[
AAAAAAAAAA 1

0 8 16 24 32 40E.C
PucyHok 8. 3aBncmmocTtb ahheKTUBHOM BA3KOCTM MNEHbI OT rpagneHTa CKoOpoCTu
npu cogep>xaHnn: 1 - andHbIi 6eN0K + PPYKTO3HAA Nyapa; 2 - ANYHbIN B6ENOK + caxapHas

nyapa [19]

AHann3 MNoJlyY4eHHbIX MHTErpasnbHbIX KPUBbIX pacrnpeneneHnsi ny3blpbkoB BO3ayxa B
neHax (puc.9) nokasbiBaeT, YTO 3amMeHa caxapHoW nyapbl Ha QPYKTO3HY0 BedeT K
YMEHbLUEHWNIO ANCMEPCHOCTU U K HE3HAYNUTENIbHOMY CHXKEHUKO YCTONYMBOCTU MeH (prc.10).
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PucyHok 9. VIHTerpanbHble KpviBble pacnpeaesieHns ny3blpbKoB B NEHe nNpu
copep>XaHuu: 1 - an4HbIn 6enoK + caxapHas nyapa; 2 - AndHbIn 6enoK + PPYKTOo3Has

nyapa[15]

05 1 15 25 3 4 45 6 12 7,4
PucyHok 10. 3aBMCUMOCTb KONMYECTBA XXNUOKOCTU, OTCNIOMBLUENCS U3 NEHbI NMPn
cogepxaHun: 1 - AnyHbii 6€en0K + caxapHasa nygpa; 2 - AnyHbl 6enoK + PPyKTO3HasA

nyApa

OcHOBHbIMK (hakTOpamu, BAUAIOWMMW Ha Mpouecc neHoobpasoBaHUA SANYHO-
(PPYKTO3HON CMecu SBAAIOTCA NPOAO/KUTENBHOCTL cbuBaHusa (MUH), Temnepatypa
cbuBaHusa (°C) n maccoBas Jonsa Cyxux BewecTB cbnBaemon cmecu. Boibop nHTepBanos
N3MeHeHNs HakTopoB OBYCNOBMIEH TEXHONOMMHYECKUMUN XapaKTepUCTUKaM COMBHON Macchl
(B nHTepBane 5-15 muH). C yBenmyeHnemM NpoJo/mMKUTENBHOCTN COMBaHWS, MacCOBOW O0MN
CyXNX BELUECTB W CHWKEHMEM TemnepaTypbl NMeHOoobpasylLwero pacTesopa MNOBbILIAETCSA
a(hpeKkTUBHAA BA3KOCTb, ANCMEPCHOCTb BO3AYLUHbIX MY3bIPbKOB, KPAaTHOCTb M YCTONYNBOCTb
neHol! [13].

B cooTBeTCTBUN C OCOBEHHOCTAMN NPUMEHEHUS (PPYKTO3bI B KOHOUTEPCKMX N3OENNAX
(B 0COBEHHOCTM B MEHOOOPa3HbIX KOHAUTEPCKUX MacCax Ha OCHOBE SINYHbIX OEnkos) B
paspabartbiBaeMolri TEXHONMOrMN NponssoncTea 6e3e Ha OCHOBE (PPYKTO3bl NpeanaraeTcd
peuenTypa, npeacrasneHHas B Tabn.s.
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Tabnnua 5
PeuenTtypa 6e3e Ha ocHOBe (PPYKTO3bI

KoMnoHeHT % OT macc. HasHaueHne
Benkn an4yHbie 25 MeHoobpa3oBaTenb
PpyKTO3a 30 Caxapo3ameHnTenb
Hatpuesas conb KML, 0,02 TepmocTabunmsarop, 3arycturenb
KapparnHaH 0,03 CTpyKTypOoobpasoBaTenb
LunTtpat kKansums 0,001 CTtabunuaartop, KOHCepBaHT, UCTOYHUK CaZt
LunTpat HaTpusa 0,001 AHTMOKCUOAHT, cTabunmnsartop
Kucnota numoHHas 0,3 PerynaTop KncnotHocTu
Bopa 0,64 PactBoputenb

TexHonornyeckas 6Onok-cxema npou3BoacTea 6e3e, oborawleHHOro MpPyKTo30m
npegcrasneHa Ha puc.11.

CMelnBaHNe UHIPULNEHTOB 1
| MoAroToBKa MHrPUANEHTOB 'H pUA
nx B36uBaHue

BeepeHue GppyKTO3bI W
,{ B36uBaHue Ha BbICOKOW CKOPOCTY |

v

CmewmnBaHme |

v

| Otcagka (popmoBaHue) |

v

I Bbineuka (cywka) |

v

| OxnaxxpeHue n ynakoBka |

BeegeHne nMMOHHOM KUCNOTbI

PucyHok 11. TexHonormyeckas cxema npounssoacTtsea 6e3e oboraleHHOro
bpyKTO30M1

AnnapaTypHO-TEXHONOMMYecKas cxema nponsBoacTea 6e3e npeacTasneHa Ha puc.12.
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PucyHok 12 — AnnapaTypHO-TEXHOIOrM4yecKasi cxema npouecca n3rotosneHus 6ese,
oboraueHHOro hpykTo3on: 1 — pesepByap ¢ BOOHO-KapparmHaHOBOW CMECHIO C LUTPaToM
Kanbums; 2 — NAy>XepHblngo3aTop; 3 — pe3epByap ¢ PpyKTo301; 4 — Nay>KepHblngosaTop; 5

—pe3epByap € ANYHbIM 6eIKOM; 6 — cMecuTenb; 7 — MaHOMETP; 8 — BEHTU/b PErYINPOBKN
MaHomMmeTpoB; 9 — maHomeTp; 10 — potameTp; 11 — ycTaHOBKa aspupoBaHug; 12 —
anadparma; 13 — wecTtepéHHbIN Hacoc; 14 — NPOMEXYTOYHAA EMKOCTbL; 15 — My >XepHbIN
posatop; 16 — pesepByap ¢ HabyxLuen HaTpneBon conbbkapboKCUnMeTnALenntonosbl; 17 —
pes3epByap c umMTpaTom Hatpus; 18 — oTcago4vHas mawmvHa; 19 — razosas neyb; 20 —-BXoAHOM
(NPVEMOHYHBIN) KOHBeNep; 21 — BbIXOQHOW KOHBENeP; 22 — OXNaXkaaoWwmnin OAVHHbIN
TpaHCcnopTép; 23 — (paCoOBOYHO-YNAKOBOYHbIN aBTOMAT; 24 — NIMMOHHAasA KucnoTta

lMpenBapuTenbHO MNOOrOTOBJIEHHYO BOAHO-KapparmHaHOBYKO CMeCb C  UMTpaToMm
Kanbuus 1, nay>XepHbIM 403aTOPOM 2 NogatoT B CMECUTENb 6, Tyaa >Ke noaarT HabyxLlyto
HaTPUEBYIO COMNb KapbOKCUMETUNLENNN03bl 16 nny>KepHbIM [o3atopoM 15. AnyHbin 6enok
13 pesepsByapa 5 n nakrat HaTpus 17 nogaroT 003aTopoMm 4.

C6uBaroT BO3AyLUHbIN Nnonydabpukar npy nepeMeHHoM Yucne o60poToB: BHavane 2-3
MUHYTbl Ha MaJsiol CKOPOCTW, Mocne nosiBNeHus 6enoil neHbl CKOPOCTb BpaLleHUs
yBenm4ymBatoT npumMepHo go 180muH' oo yctaHoBneHus o6bemHon Macchl 340-410 Kr/m2,
Korga »ke 6enkun ysenudarcs B o6beme B 2-2,5 pasa 1 npeBparsaTcsa B NeHO0bpa3Hyo Maccy,
MaLLVHy nepeBogAaT Ha 260-300 MuH" 1 B3GUBAIOT peLenTypHY0 CMEeCb C MaccOBOV O0Sel
CYX1X BeLecTB 64% B Te4eHUN 7-8 MUH 00 YCTaHOBIEHNS 06beMHol macchl 905-910 kr/md.

Hanee B npouecce cbuBaHna B cMecuTesls 6 NOCTENEHHO NofatoT (PpykTo3y 3 n, B
KOHLEe cbuBaHus, 0o6aBnsoT MMMOHHYIO KUCNOTY [7].

B cmecutene 6 KOMMNOHEHTbI NepemelnBaroTcs, coOMBaroTCs, NpM 3TOM (PpyKTOo3a ”
Jpyrve cyxme UHrpeameHTbl pacTBopsaoTCcsa. DpykKTo3a Ao/MKHA UMETL Creayowmnin CUTOBbIN
pasmMep uam NoMon: MakcumasbHbIl ocTtatok 2,0% Ha cute C pasMepomM oTeBepcTuin 212
MUKPOH; MakCcuMasnbHbIi OCTaTok 26,0% Ha cute ¢ pa3amepom oteepcTuii 106 MUKpPoH. Takne
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npeaens pa3MepoB HYacTul, PPYKTO3bl B 6e3€ NO3BOASIOT NONYyUYnUTb 6onee rnagkyto TEKCTYpY
npu 6onee HW3KOM copgepxaHun Bnarn. Ecnm aTm cyxme BewlectBa HEQOCTATOYHO
CyCrneHaMpoBaHbl, CMeCb 6e3e OyaeT HemoCTaTOYHO TeKy4Yel pns [aHHOro cnocoba
nony4yeHnst n 6yaeT Bbi3blBaTb OLLYLLIEHNE NECHAHUCTOCTM BO PTY NpY NOTPEONEHUN FOTOBOroO
npoayKTa n3-3a NpUCYTCTBNA KPUCTANIOB caxapa B cMecu s 6e3e, 1 NpUHnNHON NosiBEHUA
«MEeCHYaHUCTOCTU» Hapsgy C «NATHUCTOCTbIO» MOBEPXHOCTU u3fenusi. bonee menkue
Kpuctannbl (ppyKTo3bl 60nee ObICTPO MNNaBATCA/PacTBOPAOTCA MO CpaBHEHUIO C Gonee
KPYMHbIMW  KpUCTannamMu, 4YTO YCKOPSIET CYLUKY OKCTPyAMpoBaHHOM cmecun pns 6ese,
oTBevaroLen TpeboBaHNsM HenpepbIBHOro crnocoba nony4veHuns [3].

Becb npouecc cbuBaHuA nNpOBOASAT Npu  OMNTMManbHOWM TemnepaTtype Ans
neHoobpasoBaHus 6enka 20-30°C.

CbuTasa macca, cobupaeTcs B MPOMEXYTOHYHON EMKOCTU 74, N3 KOTOPOW LLECTEPEHHDBIM
HacocoM 73 nogaéTtcsa B YCTAHOBKY aspupoBaHnsa 77, roe oHa AOMOSIHUTENBbHO HacCbILWLaeTCs
BO3OyXOM. A3pupoBaHMe MPOBOAAT OO0 MNOTHOCTU OT okono 200 go 400 kr/m® u ¢
copepxaHvem Bnarm B cmecn ot okono 18% p[o okono 22% no macce, 4YTO MO3BOMSIET B
AaNlbHENLWEM CYLNTb CMECb MPU 3KOHOMUYECKU BbIFOLHOW CKOPOCTU C AOCTVDKEHUEM MNPW
3TOM TpebyemMoro KOHEHYHOro Coaep xaHus snaru B 6e3e.

Mo nyTn ABMXKEHMSA PELLENTYPHON CMECU B YCTAHOBKY aspuUpOBaHnsa Nogaétcs BO3OyX
non QAasfieHNEM, NpefBapuUTENbHO OYMLLEHHBIM OT Macna um nbin. [aBneHne Bo3gyxa
PErNCTpUpPyeTCs MaHoMeTpamn /7 1 9, perynmpyetca BeHTunem &, a KONU4ecTBO
KOHTpoOnMpyeTcs potameTpom 70.

[MeHoobpa3Has macca 13 yCTaHOBKN adpUpPOBaHnNS BbIXOQUT Yepes guadparmy 72, npu
9TOM 3a CHET nepenaga gaBfeHnsa BO3AyLUHbIE My3biPbKU PACLUMPAOTCA N NAOTHOCTb Maccehl
yMeHbLuaeTcs. Temneparypa coMTonm n aspupoBaHHON MacChbl HE AO/MKHA NpeBbiwaTtb 55°C,
4TOObI HE BbI3BATb AeHaTypauuo 6enka.

3ateM neHoobpa3Hasi mMacca OTNPaBNSAETCA B OTCAQOO4HYHO MawuHy 78, roe oHa
dhopmyeTcs B Buge nosiycdep secom 1-2 r. Isagenna popmupytoT cpasy nocne aspupoBaHns
NMEHHON MaccChbl, TaK Kak Npu AanTeIbHON OTCTOMKE YXYALIAeTCHA Ka4eCTBO 3a CHET yaaneHus
BO34QyXa W3 MeHbl N YBENNYMBAETCA MAOTHOCTb W MOHWXKAETCS (OPMOYCTONYMBOCTb.
MonyyeHHasa cMecb Mocne aspauun OOMMKHA XapaKTepu3oBaTbCs AOCTATOYHO «MSIOTHbIMUW»
PeOosIorMYeCcKMN CBONCTBA, YTO MO3BOJSIUT OTCAXUBATb €€ Ha BO3AYyXONPOHULAEMYIO JIEHTY
KOHBelepa, koTopasi bbl No3BosisiNa 6bl BO3AYXY LUMPKYIMPOBAaTb.

OTtdhopmoBaHHOe 6e3e NogaéTcst Ha BXOAHON (NPMEMOYHbIN) KOHBeep 201 NocTynaeT
B ra3oByto neyb 79, roe 6e3e BbinekaeTca (cywmtcs) npu Temnepatype 85-95°C B TeveHuu
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70-100 MuHYT, 4TO OobBecneymBaeT Genbii LBET, HOPMASIbHYO NMOBEPXHOCTb U PaBHOMEPHYHO
NPOMNeYeHHOCTb U3aenus, ¢ obwmm cogepxannem snarun 0,5%-2% no macce.

Mocne  BbinekaHus  6e3e  NpeaBapuUTESlbHO  OXNaXKAawT  MPUHYAUTESIBHO
LVPKYINPYIOLUM CO CKOPOCTLIO 3-4 M/C BO3ayxom Temnepatypoi 20-25°C, oo Temneparypbl
55-60°C Ha BbICTynaroLWeM 13 rne4dn ne4HoM KoHeenepe 27. OxnaxaaTtb N3Qenvs cnegyeT npu
MSArKOM pexxnme, 4Tobbl n3bexaTb B HUX MepeHanpsi>XeHnin, NpuBoasLLmMx K o6pasoBaHunio
TPELUNH.

3aTteM uM3gennsa HanpaeBNSATCA Ha OXNaXXOAKoWM OAWHHBIA TpaHcnopTep 22 ons
OKOHYaTENIbHOr0 OXNXKAEHNA 32 CHET TENNOOTAAYN B OKPY>XAKOLLYIO cpeny.

Mocne oxnaxgeHns roToBble U3AENUA YMNakoBbIBAOT C MOMOLWBID (HacoBOYHO-
yNnakoBO4YHOIro asTomara 23 1 OTNpasfaioTCA Ha CKnag roToBoW NPOAyKUUn C nocneayoLLen
peanu3aumnen [7].

PesynbTatbl 1 BbIBOABI

Pa3paboTaHHast TEXHOMOrns NO3BOJISIET MOAYYUTb TPAQULNOHHOE MO BHELLHEMY BUay
N OpraHonenTUYecKMM nokasatensamMm 6e3e, KOTOpPOe, OOHAKO, WMEET MOHWKEHHYHO
SHEepreTNU4eCcKyo LEHHOCTb B pe3ysibTaTe 3aMeHbl caxapos3bl Ha (PPYKTO3Y, a TakXKe NMEIOT B
COCTaBe nuLeBbIE BONOKHA (Tabn.6). Noatomy gaHHoe mnsgenue obnagaet ANETUHECKMUN U
AnabeTn4eckumMmn CBONCTBaMM.

Tabnvua 6
Muuwesas LEHHOCTb N aHepreTnyeckasa LeHHocTb Ha 100 r nspenus
Bua napenus Muwesas LeHHocTb Ha 100 r NpogykKTa OHepreTuyeckas
LLeHHOCTb, Kkan/100r

Bbenku XKnpebl Yrnesogpl Muwesbie
BOJIOKHA

bese Ha caxapose 6,2 0,1 44,2 0 204,8

Bese Ha ppykTO3€E 3,7 0,05 30,26 0,02 130,84

PesynbTtaTtbl OpraHOMENTUYECKON U (PUINKO-XUMUYECKON OLEHKW, MoKasann, 4YTo
HOBOE KOHOUTEPCKOE m3genne COOTBETCTBYET HOPMaM, YCTaHOBJIEHHbIM M BBEAEHHbIM B
OencTBre B TEeXHUYECKMX YCNOBUA Ha NMMPOXXHOE Be3e Krnaccu4ecKkoe.

B cootBetctBUM [2, 11, 12] ¢ HOpmamu nonyyeHHoe 6e3e Ha (PpPyKTO3e UMeET
NPaBUbHYKD YCTONYMBYIO (POPMY CBETJSIO-KPEMOBOIO LIBETA C XPYMNKOW, CpegHenopucTon
CTPYKTYPOW BHYTPU 1 YMEPEHHO-TBEPOON LLEPOX0OBATON KOPOYKOW CHapyXu. VimeeT cnagkum
BKYC, 6€3 NOCTOPOHHNX 3anaxos.
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Mo (PU3NKO-XMMUYECKMM MOKa3aTensiM U3roToBNieHHoe 6e3e Ha (pyKTO3e TakxKe
COOTBETCTBYET HOPMAaTUBHbIM MOKa3aTensAMm: MMEET MacCoBYyl OO0 pyKTo3bl 67% (no
CYXOMY BeLLIeCTBY); Wweno4HocTb 1,8; nnotHocTk 0,56 r/cm3; HamokaemocTb 150%; maccoBast
pons 3onbl 0,08%.

Ha ocHoBaHuM pe3ynbTaTtoB, MOJIYYEHHbIX B HacToswen paboTte, Obina nokasaHa
BO3SMOXXHOCTb pa3paboTKn TEXHONOrMM Npou3BoacTea 6e3e, oboralleHHOro ppyKTo3on, a
Takke chopMynMpoBaHbl Ccnefyowme BbiIBOOAbI W PEKOMEHAAUMW O BO3MOXXHOCTU
NCnosb30BaHNA (PYKTO3bl B MNPOM3BOACTBE Pa3/IMYHbIX MNEHOOBPA3HbIX KOHOUTEPCKMX
N3[ennsix.
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Abstract. This article focuses on the development of access and control system software in the Node-RED cloud
graphics programming environment. The system is based on RFID-equipment manufactured by Advantech. A link to the
results of the previously developed prototype is presented, as well as a description of the changes made to its work, fragments
of the source text of the program and examples of work.

Keywords: access and control system, RFID, Node-RED, Advantech.

Annomayus. annas cmamva nocbawjena paspabomxe npoepammmozo obecneueHus Cucmemsl KOHMpOAsS U
ynpabaenus docmynom 6 o00aaunou epagpuueckoil cpede npoepammupobanus Node-RED. Cucmema ocHoBana Ha
obopydobaruu, pabomaroujem Ha 0cHOBe mexHoA02UY PAOUOHACHIOMHOL UOCHMUGUKAYUL U NPOUBe0eHHOM KOMNAHUell
Advantech. IlpedcmaBaena ccolika HA pesyAvmamsl paHee paspabomanHoe0 NPomomuna, a maxxke onucanue GreceHHix 6
ee0 pabomy usMeHeHUtl, (paeMennbL UCXOOHO020 MeKCHA NPOSPAMMbL U NPUMEPb PADONTBL.

KatoueBuie caoba: CKY ], paduouacmommuan udenmugpuxayus, Node-RED, Advantech.

DOI 10.54092/25421085_2021_11_136

PeueHseHT: Carntos Pamunb ®apratoBud, KaHAUAAT TEXHUHECKNX HAYK, OOLEHT,
3aMecTuTeNb gupeKTopa no Hay4Houn pabote B OO0 «HayuHo-nccnegoBatebCKuin U MPOEKTHbIN
WHCTUTYT 3KOJI0rn4ecknx npobnem», r. OpeHbypr

[aHHaa ctates npopgomkaeTr paboTy, onncaHHyo B [1] U nocesweHa NOBbLILWEHUIO
apdekTMBHOCTN paboTbl nNporpaMmHoOn 4actm paspabotaHHon CKYLO, nytem ee
onTMMmn3daumm n pobasneHns HOBbIX (DYHKLNIA.
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AnnapaTtHasa 4aCTb CUCTEMbI peanM3oBaHa Ha OCHOBE 6a30BOM CTaHUMN TEXHONOMK
RFID mogenn WISE-2834 komnaHun Advantech. 9To yHuBepcanbHOe yCTPONCTBO, UMEIoLLEE
BO3MOXXHOCTb ObITb WHTEMPUPOBaHHLIM B JIOKaNbHYKO CETb, Pa3BEPHYTYO Ha OObLEKTE,
nocpencTsoM nopgkntodeHna no Ethernet-uHtepdeitcy, a Takxke mmetoee BO3MOXXHOCTb
NOOK/IOYEHNS BHELLUHMX YCTPOWCTB U AATYMKOB K BCTPOEHHbIM LMGPOBbIM BXOAaMm W
BbIxogaMm. BHelwHWn BuA YCTPOMCTBA N OCHOBHblE XapaKTepUCTUMKU MNpPeacTaBfieHbl Ha
pucyHKax 1 n 2 COOTBETCTBEHHO [2].

PucyHok 1. WISE-2834

[Tapametp 3HaueHHe

US: 902.75-927.25
EU: 865.7-867.5
TW: 922.25-927.75

IMoxnepxkuBaeMbie HaCTOTHBIC
nuanasonsl, MI'1g

MorsHocTs nepegayun, 1bm 10-31.5
YyBcTBHTENBHOCTD, 1bM -82

Uuncer ARM Cortex-A8 300 MHz
OneparuBHas namstb, M6 512 DDR3L
O6bem namstu, M6 512

Status, Serial (Tx, Rx), Wi-Fi communication, RFID
Channel on/off, Wi-Fi Signal Strength, 1 x Micro SD

e card, 1 x USB2.0 High Speed, 1 x 10/100 Based-T RJ-
45, 1 x RS-485, 4 Digital Inputs, 4 Digital Outputs

Hanpskenune anekrponuranus, B 10-30 DC

["aGaputel, MM 190x120%30.2

PaGouas Temneparypa, °C -25 ~+50

Pabouas BinaxHocTs, % 20~95

PucyHok 2. OCHOBHbIE XapaKTepUCTUKN
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MporpammHas yacTb  BbINofHEHA B obnayHom rpadunyeckon cpene
nporpammupoBaHua Node-RED [3] n, no cpaBHeHUIO C NpeaplayLLen nrepaunen, HECKOIbLKO
ycnoxxHeHa. Node-Red siBnseTcs ontumanbHbIM pelleHnem, Tak kak CKY/[l passepTbiBaeTca
Ha HebONbLION TEppUTOPUK, a MepcoHan, KOTOPOMY HY>XXHO MpenocTaBuTb [OCTyM,
HeMHoroducneH. Becb WHCTpyMeHTan, npeaoCTaBfieHHbI MporpamMmon, MNo3BONUT
obbeneHnTb Bce anemMeHTbl CKY/[] B egnHyto cuctemy, Takxe co3gaTb Heobxoanmyto 6asy
AaHHbIX, HA OCHOBaHUW KOTOPOW ByAeT NpeaoCTaBNsaTbCA 4OCTYN COTPYAHUKAaM B BblGpaHHble
NOMeLLEHUS.

PaspaboTtaHHas nporpamMma MOAYMHSAETCA JIOrMKe, OMMCaHHOW  BN0K-CXEMOW,
npeacTaBneHHON Ha PUCYHKe 3.

Hauvano

l

MpUROXNTE KapTy
K CHUTLIBaTENHO

|

Mepenaya Hpopmaumn
Ha Wno3

!

Nepegaya nHgopmaumn
Ha MK

!

CpaBHeHue
AaHHBIX ¢ B

MonbzoBatens

ectb B BA? |

BeiBo HbopmaLmn BbiBog Hdopmaumn
0 nonk3oBaTene 06 owwnbke

Ha 3kpaH Ha 3KpaH

OTKpbITHE ABEPW OTkas B gocTyne

KoHel,

PucyHok 3. Bnok-cxema nporpamMmmel
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Mporpamma, paspaboTtaHHas B cpege Node-RED, B rpadunyeckom Buae npeacraBsneHa
Ha pUCYHKe 4.

Ciick start fo inventory confinuously Whiting time for the nexf inventary

start delay 500ms —
L—

— { )/I\f =

parse Inventoryed tags

T
BasnscumTs j e handle timer start/stop [ = ﬂ riid-tag-inventory

stop

clear X
clear —_— Clear inventory list

[\

wiseZ834/fiditags

PucyHok 4. lNporpamma B cpege Node-RED

Kaxabih otaenbHbIi 610K MMEET CBOe HanosiHeHue. [ns BBoaa COOOLEHMS B NOTOK
OaHHbIX MCMOMb3YKTCA Hofobl «start» n «stop». OHM aKTMBUPYIOTCS NOC/E HaXKaTUS KHOMOK
BKJIIOYEHMS U BbIKNOYEHUsA. locne nofaydeHnsa curHana o Hadvane paboTbl, COO6LieHune
nepepmaetca B (yHKUUKM, KOTOpble ob6pabartbiBatoT uHbopMaumo. [aHHas dyHKUmMS
OMMCbIBAET MPOLECC Havana u OCTaHOBKU 06paboTku coobuieHns. Huxe npeactaBneHo
BHYTPEHHE HanoJIHEHME NEPBON NCNONb3YEMON (PyHKLMM, KOTOpPasi NpuBs3aHa K y3nam «start»
n «stop»:
var inv_state == global.get ('inv_state')| | ''stop'’;

if (inv_state == ''start")
{
Var New={};
New.payload="''go'’;
return New;
}

else

{

}
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[anee ncnonb3yeTcs y3en, HeNOCPEACTBEHHO OTHOCALLMINCA K YCTPONCTBY — «rfid-tag-
inventory». OH nosBonser xocTy cobupartb Electronic Product Code (EPC) pns Bcex
NHTEPECYIOLLMX TEeros, KOTopble ByaoyT BXOOUTbL B KOHTAKT C UCCeQyeMon CUCTEMON.

Ona Toro, 4tobbl M36eXaTb HanoXXeHus uHopMauMn OT pPasHbiX HOCUTENEN,
ncnonbldyetcs (yHKUMSA 3agepxku «delay», B gaHHOM cny4ae oHa pasBHa 500 mc. 9710
HeobxoOMMo Ons NpenoTBpaLleHns NoTepn NPUXOSALMX COOBLLEHNIA, KOTOPbIE MOMYT ObiTb
noBpexxaeHbl U36bITKOM MHOPMaLMN.

Mocne nonydeHnsa coobuieHus, pyHKUnA «parse inventory tag» pasbupaeT ero Ha
HY>KHYIO Ham MHopmMauuo. Huke npeactasnieH BHYTPEHHUA KOL OAHHOW HOAbl, KOTOPbIN
OCYLLECTBISIET HEOOXOANMbIE HaM OENCTBUSA:

var ary = [J;
var hit = false;
for (var i=0;i<msg.Inv.length;i++)
{
hit = false;
var tempEPC = (msg.Inv[i].acc_data).toString('hex');
for (var j=0;j<ary.length;j++)
{
if (ary[jl.epc == tempEPCQC)
{
hit = true;
ary[jl.cnt++;
//node.error("j="+j+" cnt="+ary[j].cnt);
if (msg.Inv[i].logic_ant == 0)
ary[j].antO++;
if (msg.Inv[i].logic_ant == 1)
ary[j].ant1++;
if (msg.Inv[i].logic_ant == 2)
ary[jl.ant2++;
if (msg.Inv[i].logic_ant == 3)
ary[jl.ant3++;

}
if (hit === false)
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var obj = new Object();
obj.epc=tempEPC;

obj.cnt = 1;

obj.ant0 = 0O;
obj.ant1 = 0;
obj.ant2 = 0;
obj.ant3 = 0O;

if (msg.Inv[i].logic_ant == 0)
obj.ant0++;

if (msg.Inv[i].logic_ant == 1)
obj.ant1++;

if (msg.Inv[i].logic_ant == 2)
obj.ant2++;

if (msg.Inv[i].logic_ant == 3)
obj.ant3++;

obj.time = new Date().tolSOString();
ary.push(obj);

}
var InventoryList = global.get('InventoryList')||[];
InventoryList = ary;
global.set("InventoryList",InventoryList);
msg.payload = InventoryList;

return msg;
Mocne pasbopa uHpopmMauumn Ha OTAENbHbIE MYHKTbI, MOTOK AAHHbIX NepedaeTcs B
CO34aHHy0 Tabnuuy, oHa MOXeT ObITb npeactasneHa B rpaduyeckom Bupge. Ons aToro

OeNCcTBus uUcnonb3yeTca y3en «template», BHyTPEHHUI KOO, KOTOPOW NPOOEMOHCTPUPOBaH
HUXKeE:

<table style="width:100%">
<tr>
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<td>Homep</td>
<td>PNO</td>
<td>[JomkHocTb</td>

<td>Aygutopusa 1</td>
<td>Aygutopus 2</td>
<td>AyauTtopusa 3</td>
<td>Aygutopusa 4</td>
<td>Bpemsa</td>

</tr>

<tr ng-repeat="x in msg.payload ">
<td>{{$index}}</td>
<td>{{msg.payload[$index].epc}}</td>
<td>{{msg.payload[$index].cnt}}</td>

<td>{{msg.payload[$index].ant0}}</td>
<td>{{msg.payload[$index].ant1}}</td>
<td>{{msg.payload[$index].ant2}}</td>
<td>{{msg.payload[$index].ant3}}</td>
<td>{{msg.payload[$index].time}}</td>
</tr>
</table>

MHbopmaums, nonydeHHas bnarogaps y3ny «parse inventory tag», npeacraBsnsieTcs B
yoobHOM [fOnisi nofb3oBaTens Buae. Takxke nns cobpoca yxe MNoJslydeHHOW MHgpopmaunn,
odopmMmneHHoM B Tabnnuy, ncnonbsyetcsa gykuusa «Clears.

[MonyyeHHble pe3ynbTaTbl MOXXHO oTnpasuTb B MQTT-6pokep. OH ncnonb3yetca ang
06LLEHNS MEXAY YMHbBIMU YCTPONCTBaMMN, MyTEM NEPECHISIKM COOOLLEHNI O CBOEM COCTOAHNN.
Ona atoro mncnonbdyetca Wi-Fi ceTb U HEKOe ueHTpanbHOe YCTPOWCTBO MO Ha3BaHWEM
Opokep. B ero 3apmayy BxoguT chnywartb CeTb, NOJlydaTb WM nepedasBaTb MOJSTyYEHHbIE
COOBLLEHNS N XPaHUTb X, ECNN 3TO 3arnpPoLLEHO.

CambiM Ba>XHbIM HOBOBBEAEHMEM B NMpOrpamMme ctasa BO3MOXXHOCTb BbiIBOLA HA 9KPaH
(HanpuMep, 3TO MOXKET ObITb KOMMbLIOTEP AEXKYPHOrO COTPYAHMKA) ONMCaHHON Bbille Tabnumubl
C yKasaHmem aygutopuu, Kyga 6bina npeanpuHsaTa nonbitka goctyna, PO noceTtutens,
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cTeneHb ero gornycka (B 3aBMCUMOCTM OT [O/DKHOCTM), a TakXKe BPeMsi U gaTa MomMbITKK
pocTtyna. MNprmMep 3Toro akpaHa NpuBeneH Ha PUCYHKe 5.

BK/IKOYUTb BbIKNTIOYHTb

Homep O©WMO JomkHocTs Ayantopua 1 Ayautopwa 2 Ayawtopua 3 Ayautopua 4  Bpemsa
0 Cuaopkoswd Japba PoMaHOBHa CryaeHt 1 0 0 0 2021-06-04T14:09:23.910Z

1 ERROR! J[lomxHOCTb HE yCTaHOBAEHa 1 0 0 0 2021-06-04T14:07:15.673Z

2 Weaxoe Mean MeaHosuuy  MNpenoaaeatenk 1 0 0 0 2021-06-04T14:11:59.2327

PucyHok 5. MNpumep paboTbl nporpamMmmb

Takmm ob6pasom, npouecc paboTbl CUCTEMbI MOXXHO ONMUCAaTb CreayLWwUMn Waramm:
Mpouecc poctyna sIBASETCA MHOrOCTYMeHYaTbiM M 3aBA3aH HEMOCPEACTBEHHO Ha
aBTOHOMHOW paboTe wWwno3a u komnbtoTepa. Ero MoXkHo onncaTb cneaytowmm obpasom:

1. lMNonb3oBaTenb NPUKNagbiBaeT TEr C YHUKaIbHbIM HOMEPOM K CUUTbIBATENIO,
KOTOpPbIA HaxXOAWTCS HEMOCPEACTBEHHO OKOSI0 Bxoga B ayautoputo. B
3aBMCUMMOCTU OT AaIbHOCTM CYUTbIBAHNSA @HTEHHbI, CYLLECTBYET BO3MOXHOCTb
HACTPOWMKN CUCTEMbI, MPU KOTOPOW HET HEOOXOANMOCTY NPUKNaabiBaTb METKY,
OHa MOXXET CUUTbLIBATLCA MpPX NPOX0o4e 4Yepes3 ABEpPHON npoem. ITOT Crnocobd
ynobeH ons TeX NOMELLEHUI, rae HY>KHO (hMKCMpoBaTb BPEMSA BXO4a U BbiXxofa
nepcoHana.

2. CuuTtbiBaTenb nepepaet nHgopmaumsa Ha RFID - wnog, B Hawem cnydae Wise -
2834. Cam W03 KPEnUTCS B HENOCpPencTBEHHOW BGNM30CTU OT aHTEHHbl Ha
no6oi ygobHoM NoOBEPXHOCTMN.

3. TonyyeHHas nHpopMaLms OTNPaBNAETCA Ha KOMMbIOTEP.

4. Cnctema cpaBHMBaEeT HOMEP METKM C OaHHbIMKW, Haxogawmmuncs B 6ase. B
Tabnuue 1 npuBedeHbl [faHHble, WCMOMb3yeMble MNpPU  MyCKO-Hanago4yHbIX
paboTax CUCTEMBbI.
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Tabnuua 1
icxogHble gaHHble onsi paccMaTpuBaemMoro npumepa
Ter ol7[e] LomkHoCTb
3000e200001d52100102108045e7325¢ Cupopkosud apbsi PomaHoBHa CtyneHt
3000e2006000621201360600d7200717 VMBaHoB VBaH VBaHOBWY MpenogasaTtesb
3000e2006000621201900830c2270b68 MeTtposa VpuHa AnekcaHgpoBHa CrygeHT

5. Tpwn coBnageHnn paspeluaeTcs BXOL B ayOUTOPMIO U Ha 9KpaHe MOSBNAOTCA
BCE He0OXOoANMble CBEAEHMS O MONb30BATESN.

6. B cny4ae, ecnun cuctema He 06Hapy>XMBaET COBNAAEHNIN, Ha SKpaHE NOSIBNSIETCA
owmnbka n gBepb B ayanTopuo 6/10KMpPYETCS.

Cnctema HauyuHaeT paboty npu Haxkatum kHonku «BKITKOYUTb». TMocne aTtoro
3anyckaeTcsl npouecc, OnMcaHHbI Bbilwe. YTo6bl OCTAaHOBUTL CYUTbIBAHWE HEO6XOOMMO
HaxxaTb «BbIKJTKOYUTb». MNocne npekpalleHnsa paboTbl BCe AaHHble OCTatoTCA. s 04NCTKM
nons Haxunmaetcs «CLEAR», n oHo npuxogut B ucxogHolh Bug. CpabartbiBaHne cucTembl
obo3HavaeTcs OAByMsi YPOBHAMU: «1» 1 «0», rae 1 — aHTEHHa Oblna akTMBMPOBaHa U Obin
3anpoLleH AO0CTyn B onpefeneHHyo ayautopuio, a 0 — cuctemMa HaxoguTcsi B COCTOSIHUM
NMOKOS.

ViccnepoBaHne BbINOMHEHO B pamkax BbinosHeHus NMHW no rocypapcteseHHOMy
3apgaHuto CMNoeryT Ha 2021 rop.
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Abstract. In this paper, small oscillations of needles on an elastic base are considered, taking into account dissipation
in the case of a suddenly applied force, an equation of motion and its solution are proposed, the dynamism coefficient and its
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3amecTuTenb aupekTopa no Hay4yHon pabote B OO0 «HayyHO-nccneqosaTensCKui U NPOEKTHbIN
WHCTUTYT 3KOJI0rnyYeckmx npobnem», r. OpeHbypr

1. Introduction.

The aim of this work is to study the vibrations of needles embedded in an elastic base.
To determine the dynamic coefficients in the first approximation, we represent the needle in
the form of an elastic non-inertial beam, rigidly fixed at one end, carrying a concentrated mass
at the point of application of the shock load.

2. Materials and methods
The equation of small oscillations of such a system, taking into account the dissipation
in the case of a suddenHo applied force, will be as follows [1]:

m-y+k-y+c-y="P, (1)
or

y L P

y+2-n-y+pioy=-s 2)

where m is the mass of the needle brought to the point of impact;

k is the damping coefficient associated with the stiffness coefficient by the relation:
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n =£; p= \/E - natural vibration frequency
2m m

Absorption coefficienty we assume approximately 0.62.

The solution of equation (1) has the form:

m . P,
y=e"(C,cospt+C,sinpt)+ 2 (4)

The first two equations describe damped natural oscillations. Differentiate (4):

—nt

y =ce ™ (~psin(pt) —ncos(pt)) +c,e " (hcos(pt) —nsin(pt)) (5)

To define arbitrary constants, we have the initial conditions for t=0 y=0, y=0, whence

C,=- R c S
omp?t T pmp?
Then (5) is written as:
P nt n .
y= fz{l—e cos(pt) +—sin(pt) (6)
mp p
It is easy to see that mF;Z -represents a static movement of mass, hence
Koo = L€ " (©05(p0) +-_5IN(PL) @)

Its successive maxima are determined at the following time points t:%,i =123.:

k

drmaxi —

Taking into account the introduced notation and dependence (3), the maximum values
of the dynamic coefficient are calculated using the formula:

v

I(drmaxi =1+ eiii (8)
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Since the time spent by the needles in the impact zone T,=(12 ... 60) s is large compared

to the period of natural vibrations, the termination of this force does not differ from the removal
of static load during static deflection of the needle. Therefore, dynamic phenomena are not of
interest at this point.

Let us now proceed to the determination of the dynamic coefficient from the impact on
the needley .

The force pulse from their impact on the needle:
To
S=P, j f (t)dt, 9)
0

where f(t) is the pulse shape,
T, -time of impact.

We assume f(t)=1-a rectangular pulse, so

p:T_ (10)

static deflection of the needle under the action of force P, :

P)’_ Py
yIF— (11)

mp?

Substituting (10) and (11) in the expression for dynamic deflection, we obtain:

Yo = Kgy=—-, (12)

_KgS
where s, = = (13)

0
The homogeneous differential equation of vibrations is represented in the form:
y+2ny+p’y=0 (14)
Its solution, which looks like:

y =e "(c, cos(pt) +c, sin(pt)), (15)

International journal of Professional Science

Nel1-2021 147


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|

it is a free oscillation with attenuation. Expression (15) under the action on the needle of
a certain mass mbmoving with a linear velocity V, that is, the force pulse S=mbv, must satisfy
the initial conditions for t=0 y=0, mby =S, . Given them, we find arbitrary constants:

S
¢, =0;c, = m—;
Now (15) takes the form:
k,p,T,
y= So gon sin(pt) = LiPylogon sin(pt) =k, y,e ™ sin(pt), (16)
mp pTomp

where does the dynamic coefficient come from?

ky =k,e " sin(pt)

(17)

y

As before, to find its maximum, we equate the first derivative (17) to zero
kyy =kse ™™ (pcos(pt) —nsin(pt)) =0 (18)
This equality is possible when
pcos(pt)-nsin(pt)=0 (19)

3. Results and Discussion

Let's set aside a vector of value p from the origin pby the angle pt from the
abscissa axis in a counterclockwise direction, then a vector of value n it will be positioned at
a right angle in the clockwise direction from the first one. The resulting vector is a projection

on the x-axis of the vector modulo =,/p?+n* and composing the angle with the a-b-sciss axis

(— pt+arctg(%j] . As aresult, the latter equation can be represented in the equivalent form

Jp2+n? co{— pt+arctg%j=0 (20)

—(2] —1)g+ arctg
lts solution t= ; P i=1,2,....
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11 n 317 n
—?+arctg— —7+arctg—
There are two roots in the first period t, = P 1, = P
p p
Substitute them in the expression
K =Ke™ [—sin pt(p2 - nz)— 2npcos pt] (21)

dy

Since p>n, it should be noted that K, <owhen t,.

412_ S+ arctg"

Therefore, when  t= . P the dynamic coefficient has maxima .

Transforming (21), we arrive at the formula for the sequence of maxima of the dynamic
coefficient when hitting the needle:

41_37z+arctg£]

,W[,
vy L2 0 _4i
Kdymaxiz[l‘f'e 4]e ad sin( 4£+3n+arctg£j or

4 12_37r=arctgl)

v _‘”[’—4” 4j-3 W
Kymai =| 1=€ * | 4 sin(——ﬂ+arctg—j
2 4

T

In the case of consecutive (K+1) impacts that occur in the case under consideration ,
the dynamic coefficient can be can be obtained by superposing functions (5.39) with

: e TP .
different reference points j. If ﬁ it is equal to an integer, a pulse resonance occurs:

_Y\K v —ﬁl‘[:argtgi—roTyP i 4J -3 7%
Kdymax:(l"_e 4};6 41'[( 2 4m jsm(_THJrarctgm—roTyP )
The highest of the highs will be in the lastpeepod. Its value is greaterthe closer the ratio

of the shock period to the period of natural vibrations % is to 1.
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