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Doronkin R.V. The concept of incompleteness and unreliability of

——information-as-part-of the-objective side-of offenses ——————————

IMoHATME HENONMHOTLI U HEAOCTOBEPHOCTUN CBEAEHNI B COCTaBe OOBLEKTUBHOWN CTOPOHDI
npaBoHapYyLUEHNA

Doronkin R.V.

Postgraduate student of Candidate of Law; research instructor.
JopoHbknH P.B.

CONCKaTESb Y4EHOW CTEMNEHN

K.l0.H.; NnpenogasaTenb-uccneqosaresnb

Abstract. The question of the qualification of the elements of offenses having such alternative signs of the objective
side as incompleteness and unreliability of information is considered. An attempt is made to formulate the conceptual
apparatus of these definitions and the limits of the evidence base in the investigation of offenses.

Keywords: unreliable; incomplete; distortion; falsity; known; offense; linguistic statistical approach; systematic
approach.

Annomayus. Paccmompen Bonpoc kBarugpuxayuu cocmabob npaboHapyuenutl, uMenuwux maxue aivmepHamubole
npusnaxy  00veKmMuBHOU  CMOpoHb.  Kax HenoaHoma U HedocmoBeprocmv  cBedenuil. [lpeonpumsma  nonvimka
cghopmyaupobams nonAmMUIHbLIL annapam 0aHHLIM 0eqPUHULUAM U npedesl dokasamesscmBenHotl 6asvl npu pacciedobanuu
npabonapyuieruil.

KaroueBvie  caroBa:  nedocmoBephuiil,  HenoAHwlll, UCKAXeHUe; AOKHOCHIb,  3aBedombiil;  npabonapyuienue;
AunBocmamucmudeckuti n00xXo0; CUCMEMHBIT 100X00.

DOI 10.54092/25421085_2022_9_5

PeueHseHT: PexTuHa VipuHa BnagymmnpoBHa — kKaHangaT liopuagnyecknx Hayk, goueHT. dreoy
BO «AnTaiickuin rocygapCTBEHHbIN YHUBEPCUTET»

BBepeHwne

Mpu kBanuukaunm npaBoHAPYLUEHUS MPaBOMPUMEHUTENIO HAOANEXUT YCTaHOBUTb
NOSIHOTY COCTaBa, COCTOSLLEro B TOM H/NCAE N3 KBANUMULUUPYIOLWMX ero Npu3Hakos. Takummn
KBaIMPUUMPYIOLWNMU  MPU3HaKN B psge ctated agMUHUCTPATUBHOMO W YrOSIOBHOMO
3aKoHoAaTenbCTBa B HACTOSLLEE BPEMS MPU3HAKOTCH «HEMNosHOoTa» U «HegOCTOBEPHOCTb»
ceefeHuin. OgHako 3akoHopaTesNlb He packpbiBaeT MX coAep)xaHne HU B [paxkaaHCKoM
kogekce PO, Hn B Kogekce PP 06 agMMHUCTPATMBHBIX NPaBOHAPYLLUEHUAX, HA B YTOIOBHOM
kopekce P®, H1 B Hanorosom kogekce PO, BrogkeTHoM kogekce PO 1 npoymx HopMaTmBHbIX
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npaeBoBbIX akTax Poccunckon degepaynmn. CemaHTnyeckoe 3HavyeHne AaHHbIX MOHATUN He
OAHO3HAYHO WHTEPNPETUPYETCSA U B CyOoebHON MpakTuMKe OOomnyckas nogMeHy, HEMNOSIHOTY
cBefeHN HeOOCTOBEPHOCTbLIO. Llenblo HacTosALWEero uccnenoBaHus ABNsSeTCA NpeogoneHne
TEPMUHOSIOMMYECKOWN HEONPEAENEHHOCTN NPaBOBbIX NOHATU HENOSHOTA U HEOOCTOBEPHOCTb
cBedeHuin, a 3apgaden — hopMynmpoBaHne rmnoTesbl 06 NX NOHATUM N Npu3Hakax. B paboTe
NPUMEHEH CUCTEMHbIA MNOAXo4, C MNOMOLLbID KOTOPOro BO3MOXHO CdOopMynMpoBaTtb
YHMBEPCANIbHOE  lopuanyeckoe  ornpefenieHne  paccMartpuBaeMbliM  MOHATUAM 1
JIMHFBOCTaTUCTUYECKUI MOAXO, A1 KONIMYECTBEHHOIO aHanmaa uccnenyemMbix NOHATUN.

1. lccnepoBaHue NOHATUN

Teopusi NpaBa pasnuyaeT npaBoHAPYLUEHVWs Ha MpecTynneHus u npocTynku'. B
CYLLECTBYIOLLNX COCTaBax Kak MPECTYMNEHUN, Tak U MNPOCTYNKOB OObLEKTMBHAas CTOpPOHa
MOXET 3aK/o4aTCcsd B OAHOM M3 afibTEPHATUMBHbLIX OEAHWA: NPefoCTaBfieHNe HEenoJHbIX
cBefeHun (MHpopmauun) u nNpepocTaBieHe HEeOOCTOBEPHbIX CBedeHuin (MHopmauun).
HaHHble  pgecrHumMm  obpaTHO  NPOMOPUMOHANbHO  OMNPEAENsOT TakKMe  BaXKHble
XapakTepPUCTUKM  Kak [OOCTOBEPHOCTb W MOMHOTA CBEOEeHWn, XapaKTepusyroLwme
[06POCOBECTHOE NOBEAEHNE YHACTHNKOB NPaBOOTHOLLEHWIA.

STV ABa anbTepHaTUBHbIX NPU3HaKa MOryT ObiTb BbiPaXKeHbl B TaKNX hOPMax Kak:

1) ANa NpefoCTaBeHNs HEMOJHbIX CBEOEHUI (MHpopMauum) — MOryT BblpaXKaTbCs Kak
NCKaXKeHHbIe, OTCYTCTBYIOLLME, HETOYHbIE, HEOOCTaTO4HbIe, NepefaHHble He B NOJSIHON Mepe
cBeOeHus:;

2) OnNa  NpefocTaBfieHNs HEOOCTOBEPHbIX CBedeHun (MHpopmauumn) —  MoryT
BbIpaXaTbCs KaK JIOXKHbIE (MOANOXHbIE), YMbILLEHHO NCKaXKEHHbIE CBEAEHNS.

OTMeTuM, 4YTO WCKaXKEHME MOXXET MpuUBOOMTb KaK K HEenoJIHOTe, Tak U K
HeAOCTOBEPHOCTM B 3aBUCMMOCTU OT uenenonaraHusa cybbekta npasoHapyLeHus. Mpn yem
BOMJIOLLEHVE Lenen opugnyeckoro nuua, 6yget conps>kKeHo € LensMm ero AoMKHOCTHOrO
nmua nam KoHeyHoro 6eHedmumapa pmsandeckoro nmua.

YKasaHHble NPU3HaKu OOBLEKTUBHOM CTOPOHbI MOryT OblTb TECHO B3aMMOCBS3aHbl C
npu3Hakamn BONIEBOrO AENCTBUS NMOO 6e3nencTBus, Hanpumep, Oas NpecTyrniieHnin 3To
«npegocTaBfieHne, 3aBeJOMOCTb», AN aAMUHUCTPATMBHbLIX NPOCTYMNKOB «NpefocTaBeHune,
COKpPbITUE, YMbILLSIEHHOE NCKaXKEHNEe».

3akoHopaTenb He AaeT paclnpoBKY YKa3aHHbIX MOHATWNA, MO3TOMY Heobxoanmo
CHavyana obpaTnTbCA K A3bIKOBEAEHWNIO, YTOObI YACHUTL OBLLMIA CMbICN 3TUX AEDUHNLNIA.

' Maty3os H./., Manbko A.B. Teopust rocyaapcTsa v npasa: y4ebHuK. — 2-e n3g., nepepab. u gon. — M.: FOpucts, 2005. C.
456-458.
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M3 4ero crnepyer, 4TO «HEMoONHOTa MWHopMauun» - APUHUUNMaNbLHOE CBOWCTBO
9KOHOMUYECKNX N MHOTUX OPYruX ynpasisieMblX CUCTEM, BO3HUKAOLEE NO ABYM NMPUYMHaM:
B CUJy BEPOATHOCTHOIO, C/y4anHOro xapakrepa caMmon CUCTEMbI U B CUJTY BEPOSATHOCTHOI O,
CNyYanHoro xapakTrepa BO3MOXXHOCTEN NPNOBPETEHNS CBEAEHWI 00 3TOWN CUCTEME (CBEAEHMS
MOryT 6bITb HE TOJIBKO OrpaHnyeHbl N0 TEXHUYECKMM MPUYMHAM, HO MHOW pa3 MOryT BbITb U
NOXHbIMW  BCNeACTBUE paccoriiacoBaHNss WHTEPECOB MeXOy OTOEeNIbHbIMA  3BEHbAMU
cuctembl). NonHon nHpopmaumen 3gecb HaAo cUMTaTb Takyo, KoTopasa npuobpeTtaeTcs npu
NOMTHOM BbISICHEHVN COCTOSIHUI CUCTEMbI?.

«HenonHoTa» - HepOCTaTOMHOCTb, OTCYTCTBUE HYXKHOW MOSIHOTHI B COAEP>KaHUN Yero-
HMBYabS.

«HepocToBEPHDIi» - BbI3bIBAIOLLMI COMHEHUS B CBOEI JOCTOBEPHOCTHY,

«/IcKaKEeHne» - UBMEHEeHMe, WCKaKawlee 4YTO-HUBYAb, HenpaBUbHOCTb,
MOrpPeLIHOCTLC.

[Mpy 3TOM aHTOHMMaMW HEMOJSIHOTbl N HEeOOCTOBEPHOCTU SABASAIOTCA: «MOJSIHOTa», B
NIOrVKe N AedyKTUBHbIX HayKax, CBOWCTBO aKCMOMAaTM4YeCKOW Teopuu, XapakTepusyloLlee
[OCTaTOYHOCTb A5 KaKNX-NMbo onpefeneHHbIX Lenem eé Bblpa3nTb N AeOyKTUBHbIX CPEACTB.
Akcuomartmyeckas cuctema HasblBaeTCs OeOyKTMBHO MOJIHON MO OTHOLWIEHWO K [daHHOW
NUHTepnpeTaunn, ecnun sce e€ (popMyJibl, UICTUHHbIE NPY OAHHOW MHTEpPNpeTaumm, 4OKa3yeMbl
B Hell. Takoe TMOHATME «MOMHOTbl» CBA3AHO C MOHATUEM «UCTUHHOCTU» W  HOCUT
CeMaHTUYeCKUii (Copep KaTenbHbI) XxapakTep®; «10CTOBEPHLI» - BEPHbIN, HE BbI3bIBAIOLLI
COMHEHWIA’ .

Heobxogumo pasnnynTb Takne NOHATUS KaK «MoAMeHa»® 1 «CoKpbITue»?, KoTopble B
NOSIHOM Mepe He OTHOCATCS K paccmartpuBaemMbiM OEDUHULMAM. Tak NOHATME «NOAMEHa»,
BbIP2)KaeTCHA B 3aMeHe 4ero-nubo, anbcupukanmm, a «CoKpbITUE», B yTanBaHuun, 4To, no
HawemMy MHEHNI, XapaKTepuadyloTca GOpPMON [EeNCTBUSA, TOorga KakK «HenosIHoTa» WU
«HE[OCTOBEPHOCTb» XapakTEPUIYIOTCA Coaep >KaHNEM, BHYTPEHHUM CBOCTBOM.

2 lonatHrkoB. J1.1. 9KoHOMIKO-MaTemaTuyieckuii cnosapb: CnoBapb COBPEMEHHON 9KOHOMUYECKON HayKin [DNEeKTPOHHbIN
pecypcl//Akapemuk: caint. URL: - https://academic.ru (gata obpalleHus: 25.10.2022).

3 TonkoBblIin cnoBapb/[.H. Ywakos [OnekTpoHHbIi pecypcl/Akagemuk: cait. URL: - https://academic.ru (gata obpatleHus:
25.10.2022).

4 TonkoBblili cnoBapb/T.®. EdpemoBa [OnekTpoHHbIn pecypc]//Akapgemuk: caint. URL: - https://academic.ru (gata
obpatueHus: 25.10.2022).

5 TonkoBblili cnoBapb/[.H. YiwakoB [OnekTpoHHbI pecypc]//Akagemuk: caint. URL: - https://academic.ru (qata obpalleHunsi:
25.10.2022).

8 dunocodckuii aHUMKIoNeanvecKuii cnosapb: nog pea. J1.®. Mnbuyéea, MN.H. depoceesa, C.M. Kosanéea, B.I". MNaHoBa
[OnekTpoHHbIN pecypc]//Akagemunk: canT. URL: - https://academic.ru (paTta o6paweHus: 25.10.2022).

7 Tonkosblin cnoBapb/C.UN. Oxeros, H.HO. LLIBenosa [OnekTpoHHbIii pecypc]//Akapgemuk: caiit. URL: - https://academic.ru
(naTa obpalleHns: 25.10.2022).

8 B YK P® nogmeHa curypupyet Tonbko B ctatbe 153 «[MogmeHa pebeHkar.

8 Hanpumep, nof COKpbITUEM UMYLLEECTBA, HEOBXOAMMO MOHUMATL X MOSIHOE MM YacTUYHOE yTauBaHue. «<MeTogudeckue
PEKOMEHAALMY MO BbISIBJIEHNIO 1 MPECEYEHNIO MPECTYMEHN B chepe S3KOHOMUKIM 1 MPOTUB NOPSAKA YNPaBEHUs, COBEPLUEHHbIX
CTOpOHamu UCMOAHUTENBHOMO Npon3soacTea» (yTB. PCCI Poccumn 15.04.2013 Ne 04-4).
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na packpbitus gucnosuumm cT. 185.1 YronosHoro kogekca Poccuinckon @epepaunm
PycaHoB [.A. paeT Takume onpepeneHus: «nog npegocTaBfieHNEM HernosIHON mnHopmMaumm
cnepyeT NnoHMMaTb NPenocTaBfieHNE XOTA U AOCTOBEPHbIX AaHHbIX, HO COAep KalUmx He Bce
cBefeHus, obsasartenbHble ona npegocTtasneHns. Nog npeaocTaBneHneM 3aBeLoMO JIOXKHOM
WHpopMauun cnegyer MNOHMMATb MPEeAoCTaBfIEHNE BUHOBHbIM  JIMLOM CBEOEHWUA, O
HEeOOCTOBEPHOCTM KOTOPbIX eMy 3apaHee 6b11o 3BeCTHO» 10,

CypebHass npaktmka no 4. 5 ct. 14.25 Kopekca Poccuitickon ®epepauym 06
agMVHNCTPAaTUBHbBIX MpaBOHapyLUEHNSX (DOPMYSIMPYET HEAOCTOBEPHOCTb MHbIM 06pasoMm,
Hanpumep, N3 MOTMBUPOBOYHON YacTn PeLLEHNsa cyaa obLen Iopuconkumm cnegyeT BbiBO4:
«CybbeKkTnBHasas CTOpOHa MpPaBOHAPYLUEHUI XapaKTepu3yeTcs YMbICNOM. JlMuo 3HaerT,
OCO3HaeT MNPOTUBOMPABHLIN XapakTep OEWCTBUSA, U NpU 3TOM NPEencTaBnsieT 3aBefoMo
NOXXHble cBefeHns. HeobxoanmbiM yCnoBUeEM NMPUMEHEHNSA CTaTbW ABASETCSA YCTAHOBMEHNE
cofep>XaHusa npefocTaBnsieMbiX cBegeHU. B TONKOBbIX CNoBapsxX PYCCKOro fA3blka CoBO
«J10XKb, NOXXHbIE» OMNPEnEenseTcsa Kak Henpasaa, obMaH, HAMEPEHHOE VCKaXKEHNE UCTUHBI.
«HepocToBepHbIi» - He obnagarowmii  OOCTOBEPHOCTbIO, BeCbMa COMHUTENbHbIN,
BbI3bIBaIOLLMIA COMHEHNE B CBOEWN AOCTOBEPHOCTU, T.€. B TOJIKOBbIX C/IOBAPAX PYCCKOro si3blka
3TN NOHATUA UMEIOT Pa3JINYHbIN CMbIC. AHANOrMYHasa ToYKa 3pEeHUS Hallla CBOe OTPaXKeHne
B KOMMEHTapusix K YronosHomy kopekcy Poccunckon ®Pepepaumn, Tak «N0XHbIMA Hago
cyMTaTh CBEOEHUs, He COOTBETCTBYIOWMNE OENCTBUTENBHOCTAN, O YEM 3aEMLUMK 3HAET U YTO
HaMepPEHHO MCNONbL3YeT ANS BBEOEHUSA B 3abnyXOeHne Kpeantopa OTHOCUTENBHO BaXKHbIX
ONA Hero ob6CTOATENbCTB U NONyYeHus Kpeauta. B oTnnymne oT NOXKHbIX, HEAOCTOBEPHbLIMU
ceBegeHuaMn 6yoyT Te [faHHble, B OWWOOYHOCTM WAM HEMOJSIHOTE KOTOPbIX 3aéMLLMK
OCBELOMJIEH, HO HE NPEANPUHMMAET OENCTBUN (MPOSABASET NACCUBHOCTL) K X YCTPAHEHMIO.
Ecnu noxHble cBegeHns MOLLIEHHUK CaM U3roTOBASIET, TO «HEOOCTOBEPHbLIMU CBEOEHUAMMN»
OH NOSb3YETCS (KaK NONb3YHTCA YY>KON OLUNOKON NN CNOXUBLUNMUCA OBCTOATENLCTBAMN),
Npv 3TOM HeAOCTOBEPHOCTb CBEAEHMWIN HEe CO30aETCHA YMbILLIEHHO CaMVM 3aeMLLMKOM» ',

Mosnums nNpuBeAEHHbIX MOAXOOOB KaXXeTCH JIOrMYHOW, HO HenosiHoW. Bo3MOoXXHO
pasfn4yHble COCTaBbl MPaBOHAPYLUEHWA MPUBOAAT K HEOOHO3HA4YHOCTW BbIBOAOB MO
NHTEpNpeTaunyn NOHATUR, NO3TOMY O NMPOBEPKU MMMOTE3bl HEOOXOAMMO CTPYKTYpPMPOBaTb
ANCMO3MLUN NPaBOBbIX HOPM, COAEP KalLUMX OAaHHbIE MOHATUA U UX CUHOHMMbI U BbISBUTb
Kakmne OOLLECTBEHHbIE OTHOLLUEHUSA 3aTparnBaroT MOHATUS HEMONHOTAa U HEAOCTOBEPHOCTb
CBEeOEHUN.

10 PycaHoB I".A. MpecTynneHus B cchepe 3KOHOMUYECKON fesTensHOCTU: YyebHoe nocobue//KoHeynsTaHTlnoc: canT:
KOMMepU. nHTepHeT-Bepcust. - URL: https://www.consultant.ru (gata obpatuermns: 25.10.2022).

1 PewweHne ABTO3aBOACKOro parioHHoro cyga r. Tonbsat Camapckoii obnactu: Cyae6Hblin akT oT 29.05.2017 no geny Ne
12-521/2017// CypAxT: CypebHble n HopMaTuBHble akTbl PDO: canT. - URL: https://sudact.ru/regular/doc/zxel4df58BJS/ (naTa
obpaLueHus: 25.10.2022)
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Tak NPUMEHMB JIMHMBOCTATUCTUYECKUI MOAXo4 C METOAOM MPOnopLMOHasIbHOro
COOTHOLLIEHVS BESMYMH BbISIBNIEHO, 4TO B YK P®'2, 3 Bcero konnyecTtsa ctaTein coaep KalLmx
cocTaBbl npectynneHnin 388 cTaTten, cTaten copepxawyx MOHATUS HeLOCTOBEpPHbIn U
HEMNOJHbIN C X CUHOHMMaMK BCEro 3aTtpoHyTo 42 ctateh (11% OT BCero KonmyecTsa crtaren
COOEepXalunx CcoCcTaBbl MPECTYMNNEHNR), B TOM YUCNE: NPECTYMNNAEHUN NMPOTUB JINYHOCTU 65
ctatenn (17% oOT obLuero 4ncna), 3 Hux BbisiBNEHO 2 CT. (5% OT BbIIBNEHHOr0 KONNYECTBA);
npecTynieHnii B chepe a9KOHOMUKN 86 ctaTten (22% oT obLero 4ncna), U3 HMUX BbiSIBAIEHO 22
CT. (52% OT BbISIBIEHHOIO KONMYECTBA); NPECTYMNIEHN NPOTUB 06LWEeCTBEHHON 6€30MacHOCTU
n obwecteeHHoro nopsigka 116 craten (30% o1 o6uwero ynucna), n3 HuX BobigBneHo 6 cT. (14%
OT BbISIBJIEHHOrO KOMNYECTBA); NPEeCcTynieHnin NPOTUB rocynapCTBEHHON BnacTn 88 craren
(23% ot obuwero 4ucna), n3 Hux BbisBNeHO 8 cT. (20% OT BbIABNEHHOrO KONNYECTBA);
NPecTynaeHni NPOTNB BOEHHOWN CNyX6bl 22 cTaTbu (5% OT 06Lero 4ncna), N3 HUX BbISIBAEHO
3 cT. (7% OT BbISIBNEHHOrO KOJINYECTBA); MPECTYMNJIEHNA NPOTUB MMpa KU 6e30MacHOCTU
yenoseyecTBa 11 ctatein (3% oOT 0bLiero 4ncna), 3 HUX BbiSBNEHO 1 CT. (2% OT BbIABNEHHOIO
KONnyecTsa).

Mpu atom B KOAlMN P®'3, Bcero craTeit, cogepkallmx COCTaBbl agMUHUCTPATUBHbIX
NpPOCTynKoB 754 cTtatbun, a 3aTpoHyTO Bcero 137 ctaten (18% OT BCero konu4ectaa crarten
copep kalmx cocTasbl MpPaBOHapyLLUEHWI), B TOM YUCSE: NOCArarLwmx Ha npasa rpaxxaaH 69
ctatbh (9% oT obuiero 4Yncna), n3 HUX BbisiBNEHO 12 CT. (9% OT BbIABNIEHHOIO KONNYECTBA);
nocsrarwmx Ha 300pPOBbe, CaHUTAPHO-3NMAEMNONOrMYECKOe 6narononyvme HaceneHus n
o6LLeCcTBEHHYO HpaBCTBEHHOCTb 40 cTtaTten (5% OT obuwero 4mcna), U3 HMUX BbiSBNEHO 3 CT.
(2% OT BbISIBNEHHOrO KONNYECTBA); B ob6nacTu oxpaHbl cobcTBeHHOCT 50 ctarten (7% ot
obLero yucna), n3 Hux BbiIBNEHO 5 CT. (3,5% OT BbISABNEHHOrO0 KOAMYECTBa); B obnactu
OXpaHbl OKpYy>KatoLlen cpedbl U npupogononb3oBannsa 64 ctatbn (9% oOT obwero ymicna), n3
HuX BbIsiBNEHO 10 CT. (7% OT BbISIBNEHHOIO KOINYECTBA); B MPOMbILLIEHHOCTU, CTPOUTENBCTBE
n aHepretnke 26 crtarenm (3% oT obwero 4ucna), u3 Hux BbisBneHo 5 cT. (3,5% ot
BbISIBIEHHOIO KOJINYECTBA); B CENTbCKOM XO3ANCTBE, BETEPUHAPUM 1N Menmopaunn 3emenb 15
ctaten (2% ot obuiero Ymucna), n3 HuX BbisBneHo 1 CT. (1% OT BbISBNEHHOrO KOANYECTBA); Ha
TpaHcnopTe 38 ctatein (5% oT obLlero 4ncna), 3 H1UX BbiBNEHO 6 CT. (4% OT BbIABNEHHOIO
KonnyecTsa); B 061acT OOPOXHOro asuxeHus 43 ctatbn (6% OT obuiero 4ucna), N3 HUX
BbisiBNEHO 3 CT. (2% OT BbISABIEHHOINO KOMMYECTBA); B obnactn cBs3n u nHbopmaumm 59
ctaten (8% ot obuiero yncna), n3 Hux BoisBaeHo 11 CT. (8% OT BbISBNEHHOrO KONIMYECTBA); B

2 YronosHbliii kogekc Poccuiickoit ®epepaumm oT 13.06.1996 Ne 63-03 (pen. oT 24.09.2022)//CobpaHue 3akoHopaTeNnbcTa
P®. Ne 25. 17.06.1996. CT. 2954.

13 Kopekc Poccuiickoin ®epepaumy 06 agMUHUCTPATUBHLIX NpaBoHapyLueHnsix ot 30.12.2001 Ne 195-®3 (peg. oT
24.09.2022)//CobpaHune 3akoHogaTensctea PP. Ne 1, 4. 1. 07.01.2002. Cr. 1.
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obnactn npepnpuUHUMAaTENbCKON AeATeNbHOCTU W AeATEeNbHOCTU  CaMOPErynpyembix
opraHmsauun 90 crtatenn (12% ot obwero 4ucna), n3 Hux BbisBneHo 18 ct. (13% ot
BbISIBIEHHOIO KOMNYECTBA); B 06nacTu hMHAHCOB, HaNoOroB 1 cO60pPOB, CTPaxoBaHUSA, pPbiHKA
LEeHHbIX Oymar, [obbl4n, NPOM3BOLCTBA, WCMOJMIb30BaHUA W OOpalleHns [paroueHHbIX
METaNNOB N AparoueHHbIX KamHen 76 ctaten (10% oT obwiero 4ynicna), 3 HUX BbiISBNEHO 17
CT. (12% OT BbISIBIEHHOrO KOJIMYECTBA); B 00NMacTu TaMOXEHHOro pgena (HapylweHue
TaMOXXeHHbIX npasun) 24 ctatbn (3% OT obwero 4ncna), U3 HMX BbiSBNEHO 6 CT. (4% oT
BbISIBIEHHOI0 KONNMYECTBA); NOCAraroLLMX Ha UHCTUTYTbl FOCYAapCTBEHHON Bnactn 19 craten
(2% ot obwero 4ncna), n3 HuUx BbigBneHo 2 cT. (1,5% OT BbIABNEHHOrO0 KOJNYECTBa); B
obnactn 3awuTbl rocygapcTBeHHOW rpaHuubl Poccuinckon ®Pepepaumn n obecneveHus
pexunma npebbiBaHNss MHOCTPaHHbIX rpaxkgaH wunu nuy, 6e3 rpakgaHcTtsa Ha TeppuTopumn
Poccuinckon ®epepaumn 20 ctaten (3% ot obiero yucna), n3 Hux BbiseneHo 4 cT. (3% ot
BbISIBJIEHHOIO KONMYECTBA); NPOTUB Nopsiaka ynpasnexHns 72 ctaton (10% oT obLiero ymcna),
13 HUX BbIABNEHO 31 CT. (23% OT BbIABNIEHHOIO KONMYECTBA); NOCAraroLme Ha 06LLECTBEHHDbIN
nopsaoK 1 obLecTBeHHYo 6e30nacHOCTb 42 ctatbm (6% OT 06Lero 4nicna), 3 HIX BbISBIEHO
5 cT. (3% OT BbISIBNEHHOrO KONNYECTBA); B 06MacTU BOMHCKOro yyeta 7 cTaTen, U3 Hux
Heo6X04MMOro COOTBETCTBUS HE BbISIBJIEHO.

Taknm 06pa3om Mbl BUAUM, YTO Ha NEPBbLIN B3rnsg He60NbLLIOE KOMNYECTBO COCTABOB
npectynneHnn — ato 11% un npoctynkoB — 310 18% o0OxBaTbIBAIOT MOYTM BECb CMEKTP
0OLLECTBEHHbIX OTHOLLEHWNI BECbMa YYBCTBUTENbHbIX 1 PE30HAHCHbIX, MPX 3TOM B OTCYTCTBUN
NpPU3HakoB Ans guddepeHumpoBaHnsa paccMaTpBaEMbIX MOHATUA, MO3TOMY WX Ba)KHO
NHTEPNPETUPOBaTL BOIEE KOHKPETHO, UCKITHOYas OMCKPELNIO MPaBONpPUMEHNTENENN.

2. DopmMmynupoBaHNe NMNOHATUIN

MpoBens NUHMBUCTUYECKUIN aHaNn3 MOXXHO cAenaTb BblBOA, YTO HEQOCTOBEPHOCTb
CBefeHNN — 3TO OOBLEKTUBHO YCTaHOBJIEHHAs HEBO3MOXXHOCTb MPOBEPUTL (NOOTBEPOUTD)
NPeACTaBNEeHHYO (KOHEYHYI0) MH(popMaunio U3 NEPBUYHBIX UCTOYHUKOB (M1 OKYMEHTaLNN),
BBMAY €€ OTCYTCTBUSA, UCKXKEHUS UNN NPU3HAHWS JTIOXHOMN.

Hanpumep, nepBuYHas Byxrantepckas OOKyMeHTauns nnu XYpHarbl
NPON3BOACTBEHHOIO KOHTPONSA (DaKTUYECKM AOJKHbI OTpaXKaTb 060N haKT XO3ANCTBEHHOW
XKN3HN HOPUONYECKUX NNL, OOMNOSHUTENIBHONO YKa3aHUs Ha 0653aTenNbHOCTb BeOeHNss TakoMu
OOKYMEHTaumMm He TpebyeTcs, OOHAaKO €ecnM pedyb UaeT O ((pu3n4eckoMm nuvue, He
OCYLLECTBAOLLEro NpeanpuHUMaTENbCKYO AeATENbHOCTb, TO ero AesTeIbHOCTb CBA3aHHas,
HanpuMmep, C NPUPOAONOSbL30BaHNEM WM NPefoCTaBfieHneM HanoroBon Aeknapauuu, He
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06s3bIBaeT €ro BECTU COOTBETCTBYHOLUME OyXranTepCkue perucTpbl U MOATBEPXAATb WX
OOKYMEHTaNlbHO, HO MO o00wemMy npaBuiy YCTaHOBJIEHHOMY, HanpuMep, HanoroBbIM
3aKOHOOATENBCTBOM, 0O643bIBAET COXPaHATb MNMaTeXHble OOKYMEHTbl, TaK e KakK WU
npoueccyanbHbiM/  KOOEKCaM  3akpernnieH npuHuMn  0683aHHOCTM  MOATBEPXOaTb
06CTOATENBCTBA HA KOTOPbIE CCbINAETCA NNLO, COOTBETCTBYOLWMMN JOKa3aTeNbLCTBaMu, T.€.
€Cnn B npouecce [OesTeNbHOCTU BO3HUKAET OPUONYECKUN (DaKT CBA3blBaAOLLMA €ro C
BO3HMKHOBEHNEM KaKux-nmbo npaB unan 06A3aHHOCTEN, TO AaHHbI (hakT [O/MKEH ObiTb
NOATBEPXAEH OOBLEKTMBHbIMW AoKasaTefibCTBaMu, TaKUMK KakK >XypHasbl y4eTa, akTamu
nabopaTopHbIX WNCCNEeQOBaHWUA, MNAATEXHbIMA KBUTAHUUAMUW, KBUTaHUMSMKU OO OTnpaBke
KOPPECNOHAEHUMN U T.4,.

Mpwn aTOM, 4TOOLI NPU3HATb CBEOEHNS HEOOCTOBEPHBLIMU, B MPOLECCE MX NPOBEPKU
OOMKEH ObITb YCTaHOBNEH (PakT HEBO3MOXXHOCTM WX CBEPKU AN NOATBEPXKAEHUS U3
NepBUYHbIX UCTOYHUKOB, 3TO MOMyT ObITb FOCYAAPCTBEHHbIE PEeCcTpPbl, 6a3bl AaHHbIX, paHee
NPEACTaBNEHHbIE OTYETbI, 3ak/toyYeHna akcneptu3 T.4. CnoXHOCTbL 3TOW  3agayun
3aKkJ/llo4aeTcs B YCTAHOBNEHUN BO3MOXXHbIX WCTOYHMKOB. Hanpumep, npu nonyyvyeHuu
NMLUEH3NN O OCYLUECTBNEHUS [OeATeNbHOCTU MO yTuamM3aumm OTXO[OB, JvueH3uar
npenocTasnseT A0rosop apeHbl obopynoBaHus, B nocneacTesumn 3ToT
npupoaononb3oBaTenb CAAET OTYET 06 yTunm3auum 3a rog csoen pgedarensHoctn. OgHako
06BEKTUBHO MPOBEPUTL BEPHOCTb OOBLEMOB YTUAM3AUUM U3 FOCYOAPCTBEHHbIX PEECTPOB
HEBO3MOXHO, Tak Kak obopygoBaHue, Oygoy4nm apeHOoOBaHHbIM, YYUTbIBAETCS B
OyxranTepCckoM y4yeTe Ha 3abanaHCcoBbIX CYeTax, MO3TOMY B OMuunanbHYrO HanoroByko
OTYETHOCTbL He MonagaeT, MOXXHO 3anpoCuTb WH(OPMAaLMIO U3 OPraHoOB, YYUTbIBAOLLMX
nepensuXeHNe rpy3oBOro TpaHCnopTa, HO 3TU pPeecTpbl HE coaep’kaTr CBeOeHnn O
nepeBo3nMbIX 06bEMaXx, TOJIbKO HOMepa aBTOMOBUNBHOro TpaHcnopTa. Npu 3ToM B pamMkax
rocy0apCTBEHHOrO KOHTPONA (Hag3opa) [LO/MKHOCTHOE NNLO HEe MOXKET 3anpocuTb Yy
npmMpogononNbL3oBaTens AONOSHUTENbHbLIX JOKYMEHTOB, KPOME JOroBOpa 1 akTa yTuansaunn.
CoOTBETCTBEHHO AOMNOJSIHUTENbHbIE JAHHbIE MOIYT ObITb NCTPEOOBAaHbI Y>Ke TONbKO B paMkKax
CNegcTBEHHbIX OENCTBUN.

A, HEnosnHoTa cBefAeHMW — 3TO OOBLEKTVMBHO YCTaHOBJSIEHHAs HECOrfiaCoOBaHHOCTb
NpencTaBNeHHON (KOHEYHON) NHopMauun ¢ NEPBUYHBIMIN SAaHHBIMY (BOKYMeHTamun). TO eCTb
9TO MOXET ObITb, Kak apumMmeTnyeckas nnm TeXHn4eckas owmnbka B NpoLecce pacyeTa unm
BHECEHNS [OaHHbIX, TaK W HECOOTBETCTBME [AaHHbIX, KOTOPblE MOXHO MONY4Y Tb
(NnepenpoBepuUTb) N3 NEPBUYHBLIX JOKYMEHTOB.
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Opyrumun cnoBamu, ecnm B o6beMe WM BUOE KOHEYHbIX OAHHbIX MOXXHO HanlTu
pacxoXxaeHne ¢ TEMU XKe OaHHBbIMU U3 NMEePBONCTOYHMKA, TO KOHEYHbIe AaHHbIe HEMOJHbI Mo
OTHOLLEHNID K MEepBOUCTOYHMKY. A €ecnv, NepBOUCTOYMHUK COAEPXXUT HEOOBLEKTUBHbIE
CcBeOeHnsi, KOTOpble HEBO3MOXHO MOATBEPAUTb HE3aUHTEPECOBaHHbIMM  IMUAMU UK
OOKYMEHTaM/ COCTaBfIiEMbIMA TakMMK NULAMW, TO KOHEYHble [aHHble Mo 0b6bemy W
COEPXXaHNIo He MOryT ObiTb AOCTOBEPHbIMU. KOHeYHas nHdopmaumsa Bcerga oueHnBaeTcs
MO OTHOLLEHUO K MNEPBOWCTOYHUKY, U BbISIBIEHNE MOPOKa B MEPBOUCTOYHUKE FOBOPUT O
HeQOCTOBEPHOCTM Bcero obbema WuHdopmauun, Torda Kak OTCYTCTBUE OTPaKEHUs B
NEePBOUCTOYHUKE WM HECOBMAAEHUEe C HUM FOBOPUT O HernosnHoTte. MoaTomy coobuieHne
NNLOM JaHHbIX, KOTOPbIE ONPOBEPralTcs OKYMEHTaMN He3anHTEPECOBaHHbIX NNL HeMb3s
Npu3HaBaTb HEAOCTOBEPHbLIMU, Tak1e AaHHbIE AOJKHbI NMPU3HABaTLCSA HEMOJHLIMM.

OpHako, ecnv oucnosnums cTatby NpeagycMaTpuBaeT Hann4vme npruaHaka 06 beKTUBHOM
CTOPOHbI KaK «3aBeOOMOCTb, YMbILLNIEHHOE UCKaXXEHWEe», TO HErMosHoTa CBEAEHU MOXeT
cTaTb HEOOCTOBEPHOCTbK, KOrga NNLO YMbILWIEHHO W3MEHSIET MePBUYHblE OaHHble WK
Oyay4n 0CBEAOMIIEHHBIM 00 UX NOOJIOXKHOCTM COOOLLAET UX KaK OCTOBEPHbIE, YTO NPUBOAUT
NN MOXKET NMPUBECTU K HEMOJIHOTE KOHEYHOWN NHOopMaLi.

[aHHble 06CTOATENBCTBA TaKXKE HEOOXOAMMO NPOLIECCYaNibHO NOATBEPKAATb, Tak Kak
YCT@HOB/IEHNE Kpyra nepBUYHbIX OaHHbIX WM OOKYMEHTOB MNPEACTaBNSET OTAESNbHYHO
npouenypy OT KOTOPOW 3aBUCUT BbIBOA O MOJSIHOTE cocTasa. Hanpumep, cornacHo cT. 9
3akoHa «O ByxranTepckom y4eTe»'* noboit hakT XO3ANCTBEHHON OEeATEeNbHOCTY OOSKEH
ObITb OTPa)KEH B NEPBUYHON ByXranTepCKom OOKyMEHTauuun, U3 4ero cnegyeT no aHanornm
npaea, YTo N8 NPOU3BOACTBEHHbLIX MNPOLECCOB, NOOOM pe3dynbTar aTana Takoro npouecca
OOJDKEH ObITb OTPaKEH B YYETHOW [OKyMeHTauuwu, Hanpumep, npPOM3BOACTBEHHbIN
9KONIOMMYECKNA  KOHTPOSb, B MpouUecce KOTOPOro  BbIMOMHAOTCA  nabopaTopHble
nccnenoBaHns, BblpaXaeTCs B pe3ynbTaTtax MOHUTOPUHra cbpocoB wunm  BblIGPOCOB
3arpaAsHAIWNX  BELWEeCTB, KOTOpble 3aHOCATCA B COOTBETCTBYHOLME  >KypHasbl
YNOSIHOMOYEHHbIMK cneunanmctamu. COOTBETCTBEHHO AaHHble >XXypHanbl 6yayT SBNSATbCS
NEPBUYHBbIMN AOKYMEHTaMW, XOTb U He OyaoyT HanpsAMyk MNepBUYHbIMK ByxXranTepcKumMmin
OOKYMEeHTaMn, ogHako ByayT HOCUTb X COOTBETCTBYHOLLME NPU3HAKM.

14 depepanbHblil 3aKoH oT 06.12.2011 Ne 402-®3 (peg. ot 30.12.2021) «O 6yxrantepckom yveTe»//CobpaHue
3akoHopatenscTea PD. Ne 50. 12.12.2011. CT. 7344.
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3aknioyeHue

Vicxopost U3 M3N0XKEHHOrO MOXKHO CAenaTtb BbIBOA, YTO HEYETKOCTb 3aKOHOAATENbHO
onpefeneHHbIX IpUaNYecKuX AeUHULNA MOXXET NPUBOAUTL K HEUCMOSHUMOCTU HOPM, K
NOPOXXOEHNKO MNPaBOBOr0 HUMMAM3MA W (POPManbHOCTM  UCMOMHEHNA 06sS3aHHOCTEN
y4yaCcTH/KaMu MpaBoOTHOWeEHNA. B €BA3M € 4em, npegnaraetcs pasfensTb HeEnosHOTY
CBedeHNn OT HeOOCTOBEPHOCTM B 3aBUCUMOCTM OT BO3MOXHOCTW MPOBEPKU WX C
NepBOVCTOYHMKAMM 1 NO CYTU YCTAHOBJIEHME NOPOKOB B NX (hOpME NN Coaep>XaHnn JOSKHO
KBanMpuumpoBaTbCs UX KakK HeAOCTOBEPHOCTb. HacTosulee uccnepoBaHue pasyMeeTcs
HeNb3s CYMTaTb 3aKOHYEHHbIM, TaK Kak [Agfis ero nMOJHOTbl  Heobxooum  psg
MEXONCUUNANHAPHBIX UCCNeAOBaHUA  HamnpasfEHHbIX ANA  YTOYHEHUSA XapaKTepuCTUK
3arparvBaemMbiXx  MNPaBOOTHOLIEHWA 1 MOCredywan KOPPEKTMPOBKA  MNPU3HaKoB
pacCMOTPEHHbIX NOoHATUMIA. OgHaKo 3aTpoHyTasd TeopeTudeckaa npobnema AeMOHCTPUPYET
OOMNBbHOCTE  MMMEPATUBHbIX HOPM C OGNIaHKETHbIM  COAEP>XaHWEM MpPU  OTCYTCTBUU
3aKoHopaTeNbHOro onpepeneHns abCTpakTHbIX MOHATUN, BAMSIOWMX Ha KBanudukauuio
yMbICnia CyObEKTUBHOW CTOPOHbI NPaBOHAPYLLEHWNA.
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Abstract. The article presents the characteristics of the age dynamics of cognitive reflection in primary school age.
As a result of experimentation with first-graders (October and May) and second-graders (May), a change in the number of
children with different types of cognitive reflection over two years of study was established: groups of children with
meaningful and formal undifferentiated cognitive reflection and the groups of children with formal undifferentiated cognitive
reflection have decreased.
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1.Introduction

Features of the development of cognitive reflection in primary school is one of the
important problems of pedagogical psychology. The purpose of this study was to determine
the nature of the distribution of types of cognitive reflection in the first and second years of
education in elementary school.

The activity approach in the study of cognitive actions suggests that children need to
be offered tasks, the condition for the successful completion of which is the child's cognitive
reflection.

Cognitive reflection, associated with the child's awareness of the way of his actions,
involves its consideration [2]. Depending on the purpose for which it is carried out and what is
supposed to be established, it is advisable to distinguish between two types of awareness of
the mode of action, or two types of reflection as a person’s appeal to his own actions.

Thus, if the consideration of the method of actions is carried out in order to find out
what operations must be performed and what must be done concretely in order to obtain the

International journal of Professional Science

Ne9-2022 "


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

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

required result, then in this case the child is aware in his actions only of their visual
characteristics.

This level of consideration of the mode of action is characterized by the awareness of
its features given in direct perception, and is a manifestation of formal cognitive reflection, since
it reflects the dependence of the mode of action on random and individual conditions for its
implementation.

In this case, with the successful solution of problems that have an objectively general
principle of construction, the child, when oriented to the external similarity of the features of the
conditions of the problems, can group them formally, and when oriented to the external
difference of these features, he can generally refuse to group, considering the tasks different.

If, however, the consideration of the method of actions is carried out in order to find out
why this action is performed in this way and what is in this action the reason for its successful
performance under different conditions (when solving different, but related tasks), then the child
realizes the method of his actions, relying on his hidden, not directly observable characteristics,
and can therefore generalize actions meaningfully. This level of consideration of the method of
action is a manifestation of internal or meaningful cognitive reflection, since it reflects the
dependence of the method on the necessary and essential conditions.

In this case, with the successful solution of problems that have a common principle of
construction, the child, oriented toward the internal, essential unity of these problems, can
group them meaningfully. Therefore, the understanding of the proposed tasks as belonging to
the same type, which is based on a generalization of the method for solving them, can serve as
an indicator of the awareness of the connection of the method with significant relationships, i.e.
an indicator of the implementation of meaningful cognitive reflection.

2.Materials and methods

2.1 Characteristics of the experimental situation

To determine the type of reflection in solving problems, a general scheme for
constructing an experimental situation was developed [3; 4; 5; 6], the modification of which was
used in works on non-educational [7] and educational material [1; 8].

In its first part, the subject was asked to solve several problems, which, firstly, should
belong not to one, but to two classes (or subclasses), which means that part of the tasks is
solved on the basis of one principle, and part with the use of the other, and, secondly, the
conditions of the tasks must differ in external, directly perceived features.

In the second part, in the case of a successful solution of problems, they need to be
grouped. By the nature of the grouping, the presence or absence of meaningful, internal
reflection was determined in their solution.
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If a significant commonality of methods for solving problems was taken as the basis for
grouping, then, in the process of solving them, meaningful cognitive reflection was carried out,
and if the external similarity of the features of their conditions was taken as the basis, then,
consequently, meaningful cognitive reflection, as an understanding of the connection between
actions and essential —ny relations and generalization on their basis of the method of solution
- was absent, - there was a formal reflection.

Thus, the mastery of the initial forms of cognitive reflection is characterized by the
child's ability to meaningfully generalize the method of action in solving problems, i.e. reveal
the essential commonality of the methods of their actions when solving problems of the same
kind and highlight the fundamental difference between the implemented methods when solving
problems of various kinds. In this case, the child relies on the knowledge of the reasons for his
actions, on the knowledge of why he acted in this or that way when solving problems.

2.2 General characteristics of the experimental work

To conduct the study, the "Jumping figures" technique was developed. It included
three tasks for moving three-dimensional geometric figures made of wood around the game
cell field: a cylinder, a cone and a tetrahedral prism according to certain rules. A total of 138
children participated in the study: 38 first graders at the beginning of the school year (October),
49 first graders at the end of the school year (May) and 51 second graders also at the end of
the school year (May).

2.2.1.Features of an individual experiment

The experiments were carried out individually as follows. In the first part of the
experiment, the child was taught the rules and methods of moving around the cellular playing
field of each of the three volumetric geometric figures used in solving problems - a cylinder, a
cone and a prism (the children were told that these were new chess pieces).

In the second part of the experiment, the child solved the proposed tasks. In the third
part, he answered the question of the experimenter, who said: “You solved three problems.
These problems were solved by many children. Some children said that all tasks are similar,
others - all tasks are different. Children of another group said that tasks 2 and 3 are similar,
but task 1 is different from them. The children of the other group said that tasks 1 and 3 are
similar, but task 2 is different from them. Children of the third group said that tasks 1 and 2
are similar, but task 3 is different from them. Who do you think said the right thing?"

2.2.2. Contents of the first part of the experiment

At the very beginning of the first part of the experiment, the child was given a playing
cell field of the same size as a chess field: 8 cells horizontally and 8 cells vertically (each cell
had the shape of a square with a side of 3 cm, - Fig. 1.
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Then they gave him a top hat and said: “This is a new chess piece. She can walk
across the cell field directly into the neighboring cell and obliquely. She can also jump. Her
jump is equal in length to two different steps in one direction - straight and oblique or oblique
and straight ”(Fig. 2, - a, b, c, d).

Ll T ] - -]

ABCDE FGH
Figure 1. Playing field.

a b C d

Figure 2. Cylinder displacement

Next, the child tried to walk and jump with a cylinder from different cells of the playing
field. At the end of teaching the movements of the cylinder, a control task was proposed,
where it was required to show all possible jumps from some central cell of the field, for
example, from cell D5 (it should be noted that the names of the cells of the playing field were
not mastered by the children).

After the child mastered the steps and jumps of the cylinder, he was asked to learn
how to move the cone (Fig. 3). One of his steps was a move obliquely to the next cell (see the
second step in option "a", the first step in option "b", the third step in option "c").
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Figure 3. Movement of the cone

The other two steps were related to moving the cone directly to the adjacent cell (see
the first and third steps in option "a", the second and third in option "b", the first and second
in option "c").

The child was first shown how the cone was walking and jumping, and then they were
asked to make a series of jumps for them. In conclusion, the child was given a control task:
one of the central cells of the field was indicated (for example, G4) and asked to perform all
possible jumps from this cell with a cone. After the successful completion of this task, he was
presented with a prism.

The prism steps into the neighboring cell only obliquely and its jump is equal to three

such steps (Fig. 4, - options "a" and "b").
F. | l:
[

a -

Figure 4. Movement of the prism

The child was first shown how the prism steps and jumps, then they were offered to
independently perform individual jumps with it from different cells of the playing field. After
everything, the child had to complete the control task - to show all possible jumps of the prism
from some central cell of the playing field, for example, from cell D4. The first part of the
experiment ended with mastering the prism jumps.

It should be noted that when mastering the methods of moving figures, the children
differed in the following characteristics.

Firstly, there were differences in the speed of performing control jumps: someone
acted slowly, someone quickly.
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Secondly, there were differences in the form of jumps: some children jumped in a
straight line from the initial cell of the jump to the last cell found (see Fig. 5); others “jumped”
differently: they repeated the contour of the movement of this figure in steps (see Fig. 2 and
3).

Thirdly, there were differences in the number of cells included in the circuit of the jump:
some of the children, moving the figures, counted the cells aloud, others counted the cells not
in terms of external speech (not aloud), but in terms of internal speech (silently, “to
themselves”) , - this could be judged by the characteristic nods of the head; in a third of the
children, there was no cell counting at all (both in terms of external and internal speech).

Fourthly, there were procedural differences in the movement of figures when
performing jumps: a number of children moved figures directly across the playing field, a
number of children transferred figures over the playing field from the initial cell of the jump to
the final one.

Figure 5. Jump “in a straight line”

An analysis of the experimental protocols showed certain connections between the
noted features of the movements of the figures in the control tasks.

The children who acted without errors were characterized by the following: they acted
relatively quickly, made jumps in a straight line from the given initial cell of the jump to the last
cell found, did not count the cells included in the circuit of the jump, neither in terms of external
speech, nor in terms of inner speech. , the pieces above the playing field were transferred
(rather than moved on the surface of the playing field).

The children who made few mistakes in the control tasks acted at different speeds:
the majority acted quickly, while the minority acted slowly. At the same time, both children
jumped in a straight line from the given initial cell of the jump to the last cell found, counted
the cells in terms of inner speech, and transferred the figures over the playing field (and did
not move them along the surface of the playing field).
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The children, who made many mistakes in the control tasks, acted slowly, made
jumps, repeating the contour of the movement of the given figure with steps, and moved the
figures along the surface of the playing field.

Consideration of the noted differences in the assimilation of movements of figures by
children of different ages showed that by the end of training in the second grade, the number
of children in the three groups noted had changed.

So, the number of children - performing jumps slowly, reproducing the contour of the
steps of the figure; moving pieces touching the playing field; those who counted the cells of
the playing field in terms of inner speech and, especially, in terms of external speech, both
simultaneously with the movement of the figure, and before its movement; figures performing
jumps with a small number of errors and, especially, with a large number, decreased.

And the number of children who jumped relatively quickly, in a straight line, in the
absence of cell counting (in terms of external and internal speech) and without the figure
touching the playing field, increased.

The number of children who acted without errors or with a small number of errors also
increased, and the number of children who made many mistakes when performing control
tasks to assess the degree of assimilation of jumps of the three proposed figures decreased:
cylinder, cone and prism.

2.2.3 Content of the second part of the experiment

In the second part of the experiment, the children solved three problems.

In the first problem, it was necessary to get from cell B3 to G3 by two jumps of the
cylinder. To do this, the experimenter placed a cylinder in cell B3, and a cardboard circle in
cell G3 (Fig. 6).

After successfully solving the first problem (independently or with help), it was
proposed to solve the second problem, where you need to make two jumps with a cone. To
do this, the experimenter placed the cone in cell B2, and the cardboard circle—its location
indicated the point where the cone should land after two jumps from cell B2—was placed in
cell D8 (Fig. 7).

After successfully solving the second problem (on their own or with help), the child
was asked to solve the third problem, in which it was required to make two jumps with a prism.
To do this, it was placed in cell A4, and the cardboard circle was placed in cell G4 (Fig. 8).
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Figure 6. Problem for jumping a cylinder
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Figure 7. Problem for cone jumps
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Figure 8. Prism jumping problem

According to the peculiarities of solving problems, the children differed as follows.
First, there were differences in orienting actions in solving problems. Some children
had an independent preparatory stage before performing both required actions for solving
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problems, within the framework of which a general orientation (with the help of perceptual
actions) was carried out in the content of the proposed task.

Other children did not have such a stage of general orientation in the task: they
deployed orientation in the content of the task before performing each of the two jumps: it is
true that orientation was carried out more often before the first jump than before the second.

It is important to note that one part of the children in this group searched for the first
move only in the first task for a long time, another part only in the second task, and a third part
in the first and second tasks.

Secondly, there were differences in the independence of problem solving. In some
cases, the children were able to figure out their mistakes on their own (without the help of the
experimenter) and solve problems correctly. In other cases, the children were able to solve the
problem only with the help of the experimenter, since they could not find the first jump on their
own. At the same time, one part of the children needed help in solving only the first problem,
another part - in solving only the second problem, and a third part - in solving the first and
second problems.

Thirdly, similarly to the actions at the previous stage of the experiment (on mastering
the rules for moving figures), there were differences in the shape of the jumps of the figures:
one child made both jumps of the figures in a straight line, first from the given initial cell of
both jumps to the found last cell of the first jump, then from the found last cell of the first hop
to the given last cell of the second hop; other children made both jumps, repeating the contour
of the movement of this figure with steps.

Fourthly, just as when learning the rules for moving pieces, there were procedural
differences in the performance of jumps: some children moved pieces directly across the
playing field, others performed jumps, transferring figures over the playing field from the initial
cell of the first jump to its final cell and from this cell to the end cell of the second jump.

An analysis of the experimental protocols, which reflected the noted characteristics of
problem solving, showed certain relationships between these characteristics and the success
of problem solving.

Children who have successfully solved problems are characterized by independence
of behavior, as well as the presence of orienting actions: either in relation to the entire problem
(before performing both jumps), or in relation to each of the two jumps separately. At the same
time, they made both jumps in a straight line: first, from the given initial cell of both jumps to
the found last cell of the first jump, then from the found last cell of the first jump to the given
last cell of the second jump. At the same time, none of the children who successfully solved
all the problems touched the surface of the playing field when moving the pieces.
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Children who solved the problems unsuccessfully needed the help of the
experimenter, which usually consisted of hints for the correct first jump, either when only the
first problem was solved incorrectly, or when only the second problem was incorrectly solved,
or when both of these problems were solved incorrectly. At the same time, it is typical for the
children of this group to perform both jumps with a detailed reproduction of the contour of the
steps of the corresponding figure and the movement of the figures along the surface of the
playing field.

An analysis of the protocols for solving problems by students in the first and second
grades revealed that by the end of training in the second grade, the number of students who
solved problems on their own increases, and the number of students who need the help of an
experimenter when solving problems decreases.

The second part of the experiment ended with the solution of the third problem.

2.2.4 Content of the third part of the experiment

In the last, third part of the experiment, as mentioned above, the child was asked to
evaluate 5 opinions about the tasks, thereby expressing his own: "... all tasks are similar ...",
"... all tasks are different ...", "...the first task is different from the other two...", "...the second
task is different from the other two...", "...the third task is different from the other two...".

Based on the ideas outlined above about the two types of cognitive reflection, the
child's opinion about tasks was interpreted as a reflection of the nature of understanding their
subject content.

If the child believed that all tasks are similar, pointing out such features of their
conditions, for example: in all tasks it is required to find two jumps, all tasks are related to
moving pieces around the playing field, in all tasks after two jumps you need to get into the
cell , where there is a cardboard circle, etc., then in these (and similar) cases it was assumed
that the child solved problems on the basis of a situational understanding of their subject
content, since he judged problems based only on external features their conditions (opinion
No. 1).

If the child believed that all tasks are different, pointing out such features of their
conditions: in all tasks different three-dimensional geometric figures are used, all figures walk
and jump in different ways, etc., then in these (and cases similar to them) (as in the previous
case), it was assumed that the child solved problems on the basis of a situational
understanding of their subject content, since he judged problems by the external features of
their conditions: the characteristics of the movements of the figures, their visible differences,
the location jumping places on the playing field (opinion No. 2).
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Along with the children who considered the tasks different or similar (for various
reasons given above), there were children who believed that among the proposed tasks there
was one that did not fit the other two.

One part of the children in the group under discussion believed that the first task did
not fit the other two, because "... in it the figure jumps close ...", and in the second and third
tasks "... the figures jump far ..." (opinion No. 3).

Another part of the children of this group believed that the third task did not fit the
other two, because "... in it the figure jumps straight ...", and in the first and second tasks "...
the figures jump with a turn ..." (opinion No. 5).

Qualifying the opinions of these groups of children, it should be said that they reflect
the diversity of situational understanding by children of the subject content of the tasks they
solved. So, pointing out the difference between the third task and the first two or the first task
from the second and third, the children are actually guided by the external features of the
conditions of the tasks that they knew before solving the problems (at the stage of mastering
the ways of moving figures), in particular, on the features jumping figures. Such an
understanding indicates the implementation of formal reflection in solving problems on the
movement of three-dimensional geometric figures.

Some of the children participating in the experiments pointed out the difference
between the second task and the first and third. These children believed that the second task
was not suitable, because the movement of the figure in it had a different form. In particular,
the children noted that in the second task all the jumps “...are made along the same line...,
go in the same direction...”, and in the first and third tasks the figures “...go straight and
backward..., forward and backward...”. In this case, it was assumed that the children
meaningfully generalized the ways of solving the first and third tasks, highlighting the internal
relationship of these tasks (opinion No. 4).

The validity of such an opinion of children about tasks corresponds to our plan when
constructing these tasks: the first and third tasks are referred to as the so-called “mirror” tasks,
since in them the second jump is, as it were, a mirror (symmetrical) reflection of the first jump.
In the second problem, however, there is no such symmetry between the two jumps: the
second jump is a continuation of the first in the same direction.

Thus, based on the understanding of the characteristics of formal and meaningful
cognitive reflection, it can be argued that the children of this group carried out meaningful
cognitive reflection when solving problems.

3.Results
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The distribution of subjects who expressed different opinions about the solved tasks
is No. 1 (all tasks are similar), No. 2 (all tasks are different), No. 3 (the first task differs from the
other two), No. 4 (the second task differs from the other two others), No. 5 (the third task differs
from the other two), is presented in the table.

Table.
The number of children in the 1st grade (October and May) and in the 2nd grade
(May) who expressed opinions No. 1, No. 2, No. 3, No. 4 and No. 5 on the tasks - (in %).

Number Opinions about tasks

Classes students Ne1 Ne2 Ne3 Ne4 Ne5

1 (September) 38 42,1 34,2 53 10,5 7,9
1 (May) 49 30,6 28,6 10,2 18,4 122
2 (May) 51 19,6 23,5 15,7 274 13,8

The data presented in the table reflect the features of the distribution of types of
cognitive reflection in the first and second grades of elementary school.

First, it should be noted that as they study in the first half of elementary school, the
number of children who carried out meaningful cognitive reflection in solving problems
increases: by the end of the first grade - by 7.9% (from 10.5% in October to 18.4 % in May),
by the end of the second grade - by 9.0% (from 18.4% to 27.4%).

Second, there are changes in the distribution of children who have carried out formal
cognitive reflection in solving problems.

On the one hand, the number of children who considered all tasks similar (opinion no.
1) and all tasks different (opinion no. 2) decreased. During the first grade, the decrease in these
groups of children was, respectively, 12.5% (from 42.1% to 30.6%) and 5.6% (from 34.2% to
28.6%). During the second grade, the decrease was, respectively: 11.0% (from 30.6% to
19.6%) and 5.1% (from 28.6% to 23.5%).

On the other hand, there was an increase in the number of children who believed that
the first problem did not fit the other two and that the third problem did not fit the others.
During the first grade, the increase in these groups of children was, respectively, 4.9% (from
5.3% to 10.2%) and 4.3% (from 7.9% to 12.2%). During the second grade, the increase was,
respectively: 5.5% (from 10.2% to 15.7%) and 1.6% (from 12.2% to 13.8%).

International journal of Professional Science 2%
Ne9-2022


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

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

Thus, the analysis of the data in the table under consideration makes it possible to
outline some trends in the dynamics of the distribution of types of cognitive reflection over the
course of two years of education in elementary school.

The first trend is associated with an increase in the number of children who carry out
meaningful reflection when solving problems.

The second trend is associated with a multidirectional change in the number of
children who carry out formal cognitive reflection: the number of children who give a common,
undifferentiated characteristic of three tasks (“everyone is similar” or “everyone is different”)
decreases, and the number of children who give a differentiated description of tasks (one task
does not fit to the other two) increases.

4.Conclusion

So, a study was conducted aimed at determining the characteristics of the age-
related dynamics of cognitive reflection in the first half of education in elementary school
(first - second grades).

The results obtained indicate that the noted age dynamics is characterized by a
redistribution of the number of children who express different opinions about the solved
problems. Thus, the number of children with undifferentiated formal reflection decreases
(these children consider all solved problems to be either similar or different) and the number
of children with differentiated formal reflection increases (these children believe that among
the solved problems either the first problem does not fit the other two, or the third ).

And, most importantly, during the time of study in the first and second grades, the
number of children with meaningful cognitive reflection, highlighting the essential unity of the
first and third tasks, increases.

In further research, it is planned to determine the characteristics of the age-related
dynamics of cognitive reflection in the second half of primary school education (third-fourth
grades).
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YenosedecTBO B [fOBafuaTb MNEpPBOM BEKE >XMBET B 3MNoxy poboTusauum wn
KOMMbIOTEPHbBIX TEXHOoMormn. Mbl BCe MOJSIb3yeMCS 3anagHOM TEXHUKOW, HOCUMM OAeXAay
3anagHbIX 6peHaos, aa 1 BOOOLLE, KAaXKETCH, YTO BCE MUPOBbIE TEHAEHLMN BO3HMKAIOT B Hbto-
lopke, a «<MOfAHbIE MraHTbl» NOKa3blBAIOT CBOW KOMEKLMM TOMbKO Ha noguymax MunaHa v
Mapmka. Takoe MOHATME KakK «MOga as3naTCKuUX CTpaH» KaXXETCA CTPpaHHbIM U He
OTHOCALMMCSH K COBPEMEHHON OENCTBUTENBHOCTU. HEeCMOTps Ha BOCXMLLEHNE a3UaTCKOWN
YYBCTBEHHOCTbIO, K MOI€ BOCTOKA OTHOCATCSH C OCTOPOXXHOCTbIO, BE[b OHA Takasi HEMOHATHasA
N abCoOTHO OTNMYHAas OT MPMBbLIYHONO Ham MOHUMAaHUA KPacMBOro WAW 3f1EraHTHOrO.
OpHako 3HaeTe nn Bbl, YTO Ha CaMOM [efle 3aKoHOOATeENAMN MUPOBbLIX TEHOEHUMIA CTUNS,
KOTOPblE Mbl aKTMBHO WCMOMIb3YEM CErofHd, SABASAOTCA WUMEHHO as3uaTcKue gusanHepbl?
YomButenbHO OCO3HaBaTb, YTO MOAXOL K CO30aHMI0 OOeXObl B HACTOJSIbKO Janekux no
MEHTaNIbHOMY YCTPOWCTBY BOCTOYHbIX CTPAHax, Tak CU/IbHO OTPaXXaeT COBPEMEHHbIN NOAXOL,
K MOHUMaHMIO MOoAbl B UeNOM u ee dunocodpun csoboabl U NPUHATUA. Y as3maTtckux, B
YaCTHOCTUN SMNOHCKUX MOLENbepPOB, CBOE MOHMMaHVME Mupa WU CUCTeEMa B3rNsQOOB Ha
OKPY>KaloLLyto peanbHOCTb. [la, BO3MOXHO 0605e€e WPOHUYHbIE, MpPadHble U HE Takue
POMaHTN3NPOBaHHbIE, KaK Mbl MPUBLIK/IN BUAETb, HO OHWU Tak>XXe BOOXHOBASAIOT U 3aCTaBNAOT
YOMBASATbCS HEBEPOSATHOMY TaslaHTy MacTepOB.

Llenblo pgaHHOM cTaTtbyn SBASETCA aHanm3 METOAOB paboTbl BegyLUMX SMOHCKUX
On3anHepos I7Iop,>K|/| AmamoTo, Pein Kasaky6o , Nicceih Musike n LLnHro Carto, ctunesbiMn
OCOBEHHOCTAMM COBPEMEHHOCTH, a TAKXXe BbISIBNIEHNE TBOPYECKOr0 UCTOYHMKA AN3aNHEPOB.
OTO NO3BOMUT NlyHLLE OPUEHTUPOBATLCSA B HEOPANHAPHBLIX MOLHbIX HAaNpPaBiEeHNAX CErogHs u
BUOETb NX MNOTEHUMAnN oas ganbHenwen NnpoayKTnBHom paboTel B chepe Mofbl.

AKTyanbHOCTb BblI6paHHOM TeMbl OBYCNOBIEHA TEM, YTO COBPEMEHHbIN MbITANBbIA YM
an3anHepa TpebyeT HeYTo BosbLUee, YEM NPOCTbIE KOMMO3MLUMOHHbIE pellenHns . IameHeHus
npousowlefune 3a nocnegHue rofpl, KOPEHHbIM 06pPasoM W3MEHUNU NPEACTaBNeHne o
GOWH-MHaYyCcTpMn, 1 60MblWON BKNag B 9TUM WUSMEHEHUS BHEC/M WUMEHHO SAMNOHCKME
An3anHepbl: Nopxu AmamoTo ,Peli KaBaky6o , Nccen Musike n LLinHro Cato.

YT06blI NpoaHannanpoBaTb PaboTbl 3HAMEHUTLIX AN3anHEPOB HEO6XOOMMO HEMHOMO
OKYHYTbCSl B UCTOPUIO Takoro BuAa WCKycCTBa Kak opuramu. [JaHHOe WNCKYCCTBO O4Y€Hb
yBnekaTenbHO 1 uHTepecHo. OHO 6epéT cBOM KOpHM U3 AnoHMM Havana nepuopa XamnaH.(
XaiaH — 310 nepuog B uctopumn AnoHum ¢ 794 roga no 1185 roa. Cnoso «XanaH» B nepeBone
C ANOHCKOro o3HavaeT Mup 1 cnokoncteme.)OgHako Tonbko B 1960-x rogax ¢ BBEOEHMEM B
06MX0f YCMOBHbIX 0603HadYeHwii Ecupzasbli-PaHpgnetra  UMCKyccTBO opuramu  cTano
pacnpocTpaHaTbcss nNo BcemMy Mupy. OH  3anaTteHToBan  YHUKaNbHYKD  CUCTEMY
YHUBEpPCAalbHbIX 3HAKOB, MO3BOSIOLLYIO 3anucaTb NPOLECC CKnaabiBaHs Ntobon Mogenn B
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BUOE CEPUN HEPTEXKEN NN PUCYHKOB. 3aHATUE OPUraMim OKa3bIBAET NOSIOXXUTENBHOE BANAHNE
Ha pasBuUTUE MO3rOBON OEATENbHOCTU YenoBeka. CneunanncTbl-MeanKN CHATAKOT, YTO OHO
NO3BONISIET MOJIHEE NCMOIb30BaTb PECYPChI NCUXUKN, FAPMOHMYHO padsueas oba nonyLapus
rOSIOBHOIrO MO3ra. AANoHCKNe anu3anHepbl BHeEOPWAW CTWIb OpUraMmy B COBPEMEHHOWN ofexxae,
N BbIBENN Ha BbICOKUA ypoBeHb. CoyeTaHne MHOMOBEKOBbIX TPaguuui M COBPEMEHHbIX
TEXHOOrMI NOAaPUIIN YENOBEYECTBY COBEPLLEHHO HOBOE OTBETBJIEHME B MUPE MOAbI — CTUIb
opuramu.

LLiInHro CaTto — aTO ANOHCKNIA Au3anHep ogexabl U TanaHTAMBbIN NpenogasaTens. Ero
paboTbl NPUWANCE MO HPaBy MHOMMM MOKJIOHHUKaM CHIOXHOro Kposi. OH  saBnsietcs
npodeccnoHanbHbIM  KyTiopbe paboTalowum B CTUe opuramu, ymesno npeobpasyeT
(PyHKUMOHAsNbHbIE N KOHCTPYKTOPCKME HIOAHCbl ofexXAbl B HEeOXWOaHHble OeKOopaTUBHble
N3bICKN, TaKNe KaK XUTPblE CKNagKM Opuramu, HOBblE€ KOHCTPYKTMBHbIE JINHUW, OOBbEMHbIE
penbeHble OeKopaTuBHbIE 3fIEMEHTbI, HEMbICIUMbLIX (DOPM KapmaHbl 1 gpanupoBkn. Ero
paboTbl NPUWANCE MO HPaBy MHOMMM MOKOHHUKaM CIIOXXHOro Kposi. OH  sBnsieTcs
npodeccnoHanbHbiM KyTiopbe pabotaowmum B ctune opuramu. OH ymeno npeobpasyer
(PYHKUMOHasNbHbIE N KOHCTPYKTOPCKWE HIOAHCbl OfeXAbl B HEOXMOaHHble OeKopaTuBHbIE
N3bICKN, TaKNe KaK XUTPblE CKNagKM Opuramu, HOBblE€ KOHCTPYKTUBHbIE NNHUWN, OOBEMHbIE
penbeHble OeKopaTBHbIE 3N1IEMEHTbI, HEMbICIMMbIX (POPM KapMaHb! 1 OpannpoBKU.

ANOHCKNA gu3aiHep MNOMynsipHO U OOCTYMHO OOGBACHAET BCE TOHKOCTM CO3[aHus
naeanbHOro n3genns nbon yxXmwpeHHOM OPMbl, TEM CaMbIM O0Ka3blBasi, YTO HET HAYEro He
BO3MOXXHOrO, BeAb rEOMETPUHECKOMY METOLY Opuramu nogsracTtHO BCE. BaXXHO OTMETUTD,
YTO €ero ngen NPUMEeHWMbl He TOMbKO ASIi MOAHbLIX MOKA30B Ha KOBPOBOW LOOPOXKKE, HO U
aKTyanbHbl A1 NOBCEAHEBHOWN HOCKMN.

LLnHro pabotaet B TexHuke TR CUTTING. TR - pacwmdpoBbiBaeTCca Kak
«TpaHcopMaums N PEKOHCTPYKLUUS» — TEXHUKA NMOCTPOEHUS BbIKPOEK, KOTOpasi COYEeTaeT B
cebe opanvnpoBKy, Knaccn4eckoe MogenMpoBaHne 1 opuramu.

B pesynbrate Takon paboTbl roTOBblE M3AENMSA BbIMMAOAT HEBEPOSATHO CIIOXKHbBIMW.
OpHako cam LLnHro CaTto BOBCE HE CKPbIBAET TOrO, Kak OH CO30aéT CBOW LLUEAEBPbl, a POBHO
Haob0opOT, aKTUBHO PacCcKasbiBaeT O TOM, KaK MOXKHO U HY>XHO CO34aBaTb OAeXX4y HEOObIYHOro
Kposi, He npuberas K 3ambIC/ioBaTbiM NOCTPOEHUSAM Ha Bymare uam K aBToMaTu3MpoOBaHHbIM
cuctemam npoekTnposBaHus. Kak roBoput cam KyTiopbe: «Bce, 4To Bam notpebyeTrcsa — 370
MaHeKeH, TKaHb, MapKepbl 1 MHOIrO-MHOI0O TEPMEHNSI».

B ocHoBe ngen cosgaHna ofexabl OT SAMNOHCKOro Au3anHepa NexXWUT NOCTPOeHue
YETKON 6a30BOI OCHOBbLI TOO U3OENNSA, KOTOPOE MO UTOrY Bbl XOTUTE NOAy4nTb. Basa nnatbs,
Ony3kn mnn O6KN [OMKHA CUAETb MOeanbHO KakK Ha MaHekeHe, TakK M Ha YenoBeKe,
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UCKNKOYUTENBHO TOJSIbKO TMOCMAEe 3TOro MOXHO MNepexoamTb K chnegylowemy 3aTtany B
NPOEKTUPOBaHNN n3genns no metoguke LLnHro Carto.

MeToanka U3roToBAEHNA OofexAabl AaHHbiM  06pa3oM  MO3BONSET  CO30aThb
HEOObIKHOBEHHbIE POPMbI U JIMHWUIA YNIEHEHUI, KOTOPbIE MHOMAA OYEHb C/IOXKHO BOCCO3A4aTb
Aaxe Ha bymare B yepTtexe. LLInHro Cato goctato4Ho nogpobHO paccKkasbiBaeT 1 MOKa3biBaeT
aTanbl CO34aHuUs CBOUX Wu3genuin. VICKN4YnTeNnbHO BCe Hapsdbl opuramu MnoOSHOCTBIO
YHUKanbHbl U CBOeobpa3Hbl. MOXHO nogymartb, YTO OHWU SABASKOTCA MO OONbLIEn 4YacTu
CYBEHUPHbBIMN MPOU3BEAEHNSIMU, HO Ha CaMOM fAefle U3 TakMX HapsgoB MOXHO CMOKOWHO
cobpaTtb OeNOBON KOCTIOM, KOKTENNBbHOE MnaTbe WK ANCKOTEYHbIE OPIOKK, KaK Ha OENOBOW
BeYep, Tak 1 Ha 0ObIYHLIN NPOMEHaS.

TkaHn, KOTOpble WCMONBL3YKTCA ONA LAHHOrO CTUAS O@eXObl, OObIYHO WUMEET
MHO>XECTBO aHasioros, HO TPAQULMOHHOWN TKaHbIO cYMTaeTcs Wwenk. B coBpemeHHOM mupe, rae
BbIOOP TKaHW HACTOJSIbKO pas3HOObpas3eH, Kak Mo COCTaBy BOJIOKOH, TaK M C TOYKW 3PEHUS
KOJNIOPUCTUYECKOIO PELLEHNS. DTO NO3BONSET NpoLle [OOUTLCA NOCTaBNEHHOrO pesyfbTaTta
npW NOAHOM COOTBETCTBUN C FrEOMETPUYECKUMIN (hOPMaMMN.

OdopmneHne ogexabl B CTUNE Opuramn — 3To AaBHO YCTOMYUBbLIA TPEHA, KOTOPbIN HE
nepecTaéT pasBMBaTbCA M MopakaTb BCEBO3MOXXHbIMM HOBLIecTBaMu. Ho npexxge Bcero,
opuramm — 3TO UCKYCCTBO, KOTOPOE AapuT oasaM pagocTb.

Ecnun LLnHro Cato paboTaeT B TexHuke opuramm, To Momku AmamoTto npegnoyutaet
OEKOHCTPYKTMBU3M B O4eXE N OH SABASETCA OOHMM U3 NPencTaBuUTENEN «ANOHCKON TPONKN»
3BECTHOI CBOVIMM HOBALWMSIMI 1 3MaTa>KHOCTLIO BO BceM Mupe. Momumo Momku AmvamoTo B
«B0SbLUYI0 TPOWKY» BXOOAT Takme an3anHepbl kak Pen Kasaky6o n Viccen Musike. VimeHHO
OHM BHeECNn cambiii 60NbLION BKNAA4 B pPacrnpoCTpaHeHMe asnaTCKux TeHOEeHUUn Ha
BCceMupHon apeHe. OduymnanbHbiIM HayanoM «3KCNAHCUN OEKOHCTPYKTMBU3MA» CHUTAKOT
1981, ron «sANOHCKOW peBofOLUN» B MUPOBOW MopAe, Korga B [lapuke cBou Konnekumm
nokasanu Momku AmamoTo 1 Peit KaBaky60, N3BECTHbIE paHee NNLLb B Y3KUX Kpyrax. B ToT
rog MuUp Mofgbl MUCMbITan HaCTOAWMA WOoK. OpgHM BOCNPUHAMM SANOHCKUA NOAXon Kak
N3peBaTenbCTBO HaL EBPOMNENCKNM KOCTIOMOM, Apyrve ¢ BOCTOProM BUOENN B HOBOM CTUNe
apT-06beKThI, Bbipaxkatowme Gunocopuio ogexnpl B HOBOWM COBPEMEHHOW peasibHOCTWU.
KOpHW CTUNSt B KOTOPOM TBOPWNA «60MbLLast TPOKa», B TOM Hncne 1 MomKm, yXOanuT KOPHAMY
rny6oKO B TPAAMLMOHHYO a3naTCKY 3CTETUKY, FMOe CHATAETCH, YTO HECOBEPLLEHCTBO — 3TO
NPU3HaK BCEro passBuBatoLLErocs, XX1UBOro 1 Hactoswero. MIameHnB MOgHYHO 3CTETUKY 3TOT
BEJIKWI OU3aHep CTasn O4HUM U3 TeX, KTO (hakTUYeCcKn onpegennn HanpasieHne Bcein Moabl
XX| Beka. [JEKOHCTPYKTUBU3M B TaKOW HEOPANHAPHOM U Bbi3biBaKOLEN (hOpMeE NOABUICA KaK
OTBET Ha rMnep-ceKcyasnbHbI XXEHCKUA 06pa3 (popcrpyrowmMincsa obLwecTBOM MHOIMMe roabl
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no artoro. Konnekuun AmMamoTo BO3BpaLlan >XEHLMHAM NPOCTY WUCTUMHY: OHU BCE eLle
MOryT OAeBaTbCsA Kak WM 3abnaropaccygutca U 3TO He [AO0/MKHO HMBENMPOBaATb WX
NPVBMEKATENbHOCTL WM YBEPEHHOCTb B cebe, Aa u BooOWe p[aBaTb Kakyk-nmbo
XapaKTepuUCTUKY, ECNN 3TOrO He XKenaeT Brnagenuua Hapsga. VimeHHo 6narogapsa AmamoTo B
Hally >XM3Hb BOLUSIO TakOe MOHATUE, KakK «aHOPOrMHHas mMopar», KOTopas cemvac akKTUBHO
uuTUpyeTcH, TakuMmmn Kak bpeHgammn Kak Loewe, Schiaparelli, Vetements, Balenciaga, Maison
Margiela, Dries Van Noten n gpyrummn mMogHbiMn ruraHtamu. Vlomkm 6bin Tem, KTO Aenan
nepsble LWarn B MMPe MOAbl K CTUPaHMIO FPaHnL, Meady MY>XCKUM U XXEHCKNM, NOKa3biBad, 4YTo
OEBYLLUKM He [O/PKHbl OOEeBATbCHA >XEHCTBEHHO UM HOCUTb TOJSbKO OAeXxAy nacTesibHbIX
OTTEHKOB B yrogy obuecTtBy. «O6bl4HO SAMOHKM HOCUN UMMOPTHYIO U OYE€Hb XXEHCTBEHHYIO
ofexay, U MHe 3TO He HpaBWSOoCh. S yXBaTWUACS 3a Ngeto co3aaHnsa NanbTo ANns XXeHwmH. [Ina
MEHSI 3TO YTO-TO 3HA4YMNO — KWAESA NanbTO, OXPAHAIOWErO AOM, CKPbIBAKOLLEro Teno
>KEHLMHbIl. BOSMOXXHO, MHE HpaBWOCb MNPEeACcTaBfATb, YTO MPAYETCA BHYTPU» - FOBOPUT
Aun3anHep, onucbiBas CBOM MOTUBbLI K CO34aHNI0 HOBOW MOLHOW HULLIN.

AKKypaTHasd  «HepsWUBOCTb»,  aCCUMETPUYHbLIA  KPOW,  He3aBepLUEHHOCTb,
npeobnagaHne TEMHOrO LBETA B KOJIIEKLNAX XXEHCKON 0aexXabl, HApo4YMTas HaTypanbHOCTb
B MaKusi>xe, nepdomMaHcbl Ha nokasax — MMPOBbIe TEHAEHLUMN, KOTOPbIE cenyac NCnonb3yeT
KaXXablll BTOPOW AM3ariHep nNpv nNpeacTasfieHnn cBoux paboT B MOAHOM COOBLLECTBE, HO MX
pofoHayanbHrK — Mlomxmn MomoTo. KpacoTy, N3siLecTsBo, yTOHYEHHOCTb U 3arafo4HOCTb B
obpase MOXXHO CO3[aTb HE TONbKO C MOMOLLBIO MPUTANIEHHbBIX CUTY3TOB, HO N C MOMOLLBIO
rabaputHoro kposi. Beab paboTta Ha CTbike AOMNYCTMMOro U HEBO3MOXXHOrO Bcerpa 6onee
YETKO NOKa3bIBAET KOHTPACT, HEXXENN HAPOUUTOE NogyepKmBaHme. Xpynkas xeHckasa durypa
He obsi3aTenbHO AOo/MmKHa ObiTb ObnavYeHa B HEXHOE W XXEHCTBEHHOEe, 4YTOObl nMokasaTtb
YTOHYEHHOCTb U 6ecTenecHocTb. Mirpasi Ha KoHTpacTe, Momku AMOMOTO 1 nocnenosartenm
ero ctunsa paboTbl CMOrNN yaoOBNETBOPUTb MOTPEBHOCTU Kak MoKynaTtenemn, Tak u NpocTo
3putenein. XKeHckas ogexpaa, 6narogaps dunocodpun AmomoTo, ctana 6onee HocnbenbHom
, YOOOHOM 1 «counanbHO 3alUnleHHON». [JeByLUKM HakKOHEL, CMOrnM 4yBCTBOBaTb ceb4
KOMOPTHO B BeLLax, KoTopble He obneranu Teno. [pybas n rabaputHas ogexxna co3gaHHas
Nomkn cmorna o6e3onacutb OeByLLEK OT MULIHUX B3rASAOB M MHEHUN, MO3BOAMB UM
Nno4YyBCTBOBaTb Ce651 NMCUXONOrMYEeCKN 3allnLLeHHbIMN. BudyanbHo »Xe >XeHCKu obpaa ctan
bonee 3arago4yHbIM N MHTEPECHBLIM. Ero XxoTenock pasrnsagpiBaTtbh, y3HaBas, YTO CKPbIBAETCS
3a TaKUM CTPaHHbIM «acagom».

Opexpa Vlopxmn IMOMOTO 4acTo OKyThbIBAET TEMO B CTUNE TeaTpasbHON ApannpoBKMY,
paspyLuarLen CUMMETPUIO 1 NPONOPLMA 1N CO3AA0LWEN NPOCTPAHCTBO MEXAY TKaHbK ”
KOXKEN ONs WMPKYNAUMM BO3yXa — YTO COOTBETCTBYET SMOHCKOW KOHLUEMNUMN HEraTUBHOIMO
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npocTpaHcTea. Ero TBOpeHMs wuckaxawT TpaavuuoHHble 3anagHble npeacTaBneHnus o
ogexne, Npu 3TOM 3acTaBfisis cnefoBaTb 3a COO0N, XKenasi XOTb HEMHOIo NpUbM3nNTLCS K
TOMY >XXe MUPY 3arafO4HOCTU OTYY>XAEHHOCTW. [NaBHas M nepBas KOHUEMNUMS OAexnpl
AmMamMoTo — 3alumTa XXEHCKOro Tena OT MYXXCKUX rnas v XONnogHoro setpa. AHOPOMMHHbIN
dacoH Komnekumin cmewaeT BHUMaHWe C Tena Ha nmyo. dPunocodums bpeHpga Bcex
OEKOHCTPYKTMBUCTOB COCTOUT B TOM, YTO UX OofeXna — 3TO 4YTO-TO BPOAE COBPEMEHHbIX
JOCMNEXOB 3a KOTOPbIMM CKPbIBAaeTCA 6e33alunTHOE YenoBeyveckoe Teno. bnarogaps HOBbIM
cB060OHbIM (hopmaM BELLEN, KOTOPbIE HOCUM, Mbl MOXXEM BbITb Pa3HbIMU XOTb KaXKAbI AEHb,
npenoaHocs OBLLECTBY HOBbIN, CO3AAHHbIN C HYst 06pa3s YenoBeka BblAeNsAs CBOK JIMHHOCTb,
nnn >ke HaobopoT, TwaTeflbHO CKpbiBad ee. Ero Bewm reoMeTpuyHbl U aCCUMETPUYHDI
OOHOBPEMEHHO. B HuX 4yBCTBYeTCS NepBOObLITHAA cuna u 6e3ygep)XHOCTb XapakTepa
an3anHepa. iMamoTo roBOpUT, YTO HE NIOOUT LWTamMmnbl OT MOAbI, MOCKOJIbKY OHW NpeBpaLLaroT
XKEHLUMHY B KYKJ1y.
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Abstract. The paper considers the possibility of using the ant colony method to select the optimal parameters for
simulation models. To specify a set of parameters, a parametric graph is used, consisting of layers (a separate parameter) and
vertices in a layer (a specific parameter value). For this graph, the route will be the choice of one vertex in each layer, i.e. one
value for each parameter. Calculation of the optimal route in such a graph is carried out using the ant colony method. The
paper proposes to use the ant colony method not for the convergence of the method to a certain solution, but for directed
enumeration of various solutions. In this case, after the first finding of the optimal solution, the algorithm continues the
search, since the convergence of the algorithm to a local extreme is possible. To take into account the considered solutions, the
use of a hash table is proposed. The paper proposes modifications of the algorithm aimed at solving the problem of convergence
of the algorithm to one solution and accelerating (on average) the number of solutions considered until the optimal one is
obtained. To test the algorithm, the SIRVD model was considered, where the parameters were the coefficients of the differential
equations (a problem of low dimension) and the initial state (a problem of high dimension). Optimization was carried out
until the parameters of the SIRVD model were obtained, which describe the real data from the Our World in Data aggregator
with the least error. In this paper, we studied the influence of the parameters of the ant colony method on the efficiency of the
method.

Keywords: Ant colony method, optimization, simulation, CIR

DOI 10.54092/25421085_2022_9_35

PeuenseHT: Carutos Pamnnbe ®apratoBuy, KaHANOAT TEXHNYECKMX HAYK, OOLEHT,
3amecTuTeslb AMpeKkTopa no Hay4yHon pabote B OO0 «Hay4yHo-nccneposaTensCckuii u
NPOEKTHbIA UHCTUTYT 3KONOrMYECKMX Npobnem», r. OpeHbypr

International journal of Professional Science

Ne9-2022 3


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|

Introduction.

Pandemics in modern history are not uncommon. In 2019, the global health system was
tested by the SARS-Covid-19 pandemic. The modern public has reacted with the introduction
of a mask regime, the introduction of lock-down, the abrupt opening of quarantine zones and
departments of medical centers. Considering the increased cargo and passenger traffic,
restrictions bring great difficulties. For medical centers, it is expected that it will be possible to
quickly (up to two weeks) create quarantine zones and open additional quarantine
departments. These activities involve hiring new staff, purchasing supplies, training and
organizing staff and residents (or patients). With this approach, situational management is
often used, when the decision to open additional branches is given when the existing ones are
filled.

To simplify management decision-making, it is necessary to predict the situation.
Existing forecasting systems are usually based on statistical information and use machine
learning methods. These systems require a sufficiently large training sample (i.e., the accuracy
depends on the time of collection of statistical information and its accuracy).

To describe the process of changing the number of healthy, sick, recovered people,
there are systems of differential equations, for example, SIR, SEIR, SIRVD, etc. Where the
number of people belonging to the categories is considered: Susceptible, Exposed, Infected,
Recovered, Vaccinated, Dead. To tune the system, it is necessary to calculate the weight
coefficients of the system of differential equations.

Simulation and analytical models can more accurately describe some of the processes
taking place during a pandemic. These models are not based on statistical data, but on the
description of the process of changing the state of the system over time. In such models, it is
possible to take into account the methods of infection transmission, quarantine rules, various
levels of quarantine and methods of testing the population, vaccination processes, transport,
logistics processes, and others. The main problem of these systems is the need to check the
adequacy of the model. Due to the large number of stochastic factors, a large number of
accurate models are inadequate. For simulation and analytical models, the parameters can be
varied and be both quantitative and qualitative. Calculation of model parameters, allowing
building an adequate model, is a labor-intensive task. The use of expert assessments also
requires a thorough check of the processes in the simulation model. But the availability of
statistical data allows not only assessing the adequacy of the processes of the functioning of
the model, but also the parameters of this model.

At present, it has become possible to transfer many optimization, computational tasks
from humans to computers. The user of such a system describes sets of parameters, and the
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computing system selects the optimal parameters by enumerating them. Most often,
enumeration of parameters is carried out by brute force methods, since the computer system
solves not an optimization problem, but a calculation one.

The paper proposes to develop software that could rearrange parameter sets so that
rational sets are calculated earlier than if they were considered sequentially. The input data of
such a system are sets of parameters and, in the process of operation, the values of criteria
for a particular set of parameters. Recent results such as [1-4] demonstrate that the problem
of optimizing hyperparameters in large and multilayer models is a direct obstacle to scientific
progress. There are similar systems, for example, the Bayesian optimizer (IBM Bayesian
Optimization Accelerator (BOA)). In world practice, studies of the Bayesian optimizer are
widespread [5-13]. IBM has taken an artificial intelligence approach based on Bayesian
optimization, which builds and optimizes the model in real time to predict the most "promising"
points that are calculated by existing tools. However, BOA-based solutions are expensive,
require a separate computing cluster, and use metaheuristics to generate multiple hypotheses.
These metaheuristics are commercially closed and are not subject to analysis. These features
often become disadvantages of the Bayesian optimizer.

The paper considers the application of the developed modification of the ant colony
method for directed enumeration of hyperparameters. The algorithm of the ant colony method,
developed for finding the traveling salesman path [14-16], can be easily modified for
parametric problems [15-21]. In the presented works, the task of the ant colony method is to
find rational solutions, while the majority of ants (agents) must move along the same path. At
the same time, modifications that allow ants to find new, non-repeating solutions at each
iteration were not considered by the scientific community. This approach is necessary when
the task.

Methods and techniques
The operation of the ant colony method requires a graph structure, along the arcs of which
agents (ants) move. For parametric optimization, the graph familiar to the traveling salesman
problem is, in fact, a set of linked lists [21-29]. Each list defines a set of parameter values and
may be referred to as a layer. The algorithm selects one vertex in each layer (i.e. for each
parameter), i.e. parameter value. To take into account the already considered vertices, it is
supposed to enter the paths of agents in the Hash table. In general terms, the modified ant
colony method for directed enumeration of hyperparameters is shown in Figure 1. The block
"Calculation of criteria values for a certain set of parameters" is supposed to be performed
based on the operation of a simulation or analytical model that takes a vector of parameter
values as input, and, as output variables, gives the value of the optimality criteria for the set of
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parameters. This approach allows testing the operation of the modified ant colony method
independently of a complex analytical or simulation model, for example, on a simple simulation
model.
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Fig 1. Algorithm of the modified ant colony method.
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The paper also proposes the use of two new maodifications of the algorithm. The task of
the original ant colony method is the convergence of all solutions to one, which interferes with
the directed enumeration of hyperparameters. In addition, the absence of an alternative to the
path length (for the traveling salesman problem), which allowed the initial weight (pheromone)
to be entered on arcs with short lengths, negatively affects the performance of the algorithm.
The algorithm without additional information converges to the solution that turned out to be
the best at the first iterations.

As part of the maodification of the algorithm, it is proposed for agents that have not found
a new way in the graph to enter weights on the graph equal to 0, i.e. do not carry weight. Thus,
you can try to reduce the impact of the fact that the algorithm tends to move all agents along
the same route. The second modification is the need to roll back the state of the parametric
graph to the initial state, if all agents have not found a single new solution at the iteration.
Agents that have not found a new solution will be called "null" agents, and the iteration at
which all agents are zero - "zero" iteration. The application of the proposed modifications is
marked in black on the graphs. The algorithm without applying these modifications is gray
lines.

To reduce the influence of weights and take into account the vertices visited by fewer
agents, it is proposed to use the number of agents who visited the vertex during the entire
time of algorithm (1) in the probabilistic formula for choosing the next transition.

i3 1 k4
kl*r .’acfnﬁ.j{r} +k2* /h;f{ f}‘f_.

. i3 . 1 i
Z (K1*7% (D +k2 ﬁmf(,)ﬁ__ )
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(1)
Where, B, , (t) - is the probability of choosing the j-th vertex from the i-th vertex by the

k-th agent; ¢, ;(t)— is the normalized number of weights (pheromone) at vertex j; kol(t); - is

the number of visits to node j by agents. k1, k2, k3 and k4 are coefficients. The denominator
in the formula is responsible for normalizing all values of the sums in such a way that the sum
of all probabilities equals 1. All coefficients were taken equal to 1 during testing. The coefficient
k2 varied. For a value equal to 0, the graphs were marked with a solid line, and for a value of
1, a dotted line.

Since the ant colony method is based on a probabilistic search for a vertex for the
transition, it is necessary to conduct a lot of experiments and collect statistical information to
analyze the operation of the algorithm. To study the possibility of applying the modification of
the ant colony method for directed enumeration of hyperparameters, the following are
estimated: the mathematical expectation of the solution number (serial number of the set of
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values) at which the optimal set of parameters was found, the mathematical expectation of the
number of considered solutions, the frequency of finding the optimal solution for 10,000
iterations. For all estimates, confidence intervals are given at a significance level of 99%, if the
interval itself on the graph does not merge with the calculated estimate of the mathematical
expectation. The solutions and algorithms proposed in the work are implemented in the Python
language as part of the MMK-Cluster software.

An analysis of the performance of the modified ant colony method is proposed to be
carried out using the SIRVD model as an analytical model.

di(;) _ B> f{?.r* 5T | o R@) a5
2O _E OO i) -5100)
d“;ﬂ =y + I(t) — o % R(E)

PO — ae 50

Experiment

For this model, based on historical data, it was necessary to calculate the
coefficients 8, o, a, v, 8. A parametric graph for finding the optimal set of coefficients is shown
in Figure 2. It should be noted that at the moment the ant colony method only works with a
discrete set of values, but there are studies and implementations for continuous optimization.
For discretization, it is necessary to set a step, which determines the accuracy of the model
and the size of the parametric graph. The parametric graph shown in Figure 2 contains 2.5
million solutions.
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Fig. 2. An example of the parametric graph under study

The data for calculating parameter estimates were taken from the Our World in Data
aggregator [30-31]. To determine the values of Infected (), the total_cases parameter was
used, for the number of Vaccinated (V) - total_vactination, for Mortality (D) - total_deths.
Recovered and Susceptible values were determined based on the total population. It should
be noted that the SIRVD model is not entirely accurate as only Susceptibles can become
Infected. There are no transitions from Recovered (re-infected) and Vaccinated. Therefore, the
data taken from the Our World in Data aggregator should not be well described by the SIRVD
model. The algorithm for determining the value of the criterion was as follows:

1. For some initial state t, taking into account the parameters of differential
equations obtained as a result of the ant colony method, the values were
calculated S(t + 1),I(t + 1),R(t+ 1),V(t + 1),D(t + 1)

2. There is a comparison of the main indicators (the module of the number of
infected, vaccinated and dead) calculated as a result of the algorithm with real
indicators taken from the Our World in Data aggregator. Between iterations, the
error accumulates.

3. Time increases by one step and becomes equal to t+1. The obtained values
determine the initial state, and the transition to the 1st step is carried out until
the data runs out.

Since it is clear from the work [32-33] that the estimates of the sought coefficients are
not stationary, a small period of time with 10 measurements was subjected to the study. The
initial state for the first experiment was statistical information from the aggregator on the first
day of the study. The second experiment was carried out with the expansion of the decision
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graph and the addition of columns with the initial state of the system, i.e. Based on the
available statistical data, the algorithm performed a retrospective analysis of the initial state.
At the same time, for the second variant, the number of possible solutions sharply increases.

Results

The results of 100 runs of the algorithm of the modified ant colony method showed the
possibility of using this method for directed enumeration of hyperparameters, in particular, to
search for the coefficients of the SIRVD model. All modifications of the algorithm found the
optimal set of coefficients of differential equations, considering less than 0.12% of possible
solutions.

The convergence of the algorithm was studied by varying the “standard” parameters of
the ant colony method: the number of agents per iteration (N), the evaporation coefficient (Ro)
and the weight parameter (pheromone, Q). The most significant is the variation in the number
of agents per iteration, since the number of considered solutions also depends on it.

The standard ant colony method, modified only to work with a parametric graph, loops
on the best solutions found in the initial iterations. As a result, with the number of agents per
iteration equal to 5, the optimal solution was found only in 25% of algorithm runs. For a graph
of higher dimension (taking into account the definition of the initial state), this percentage drops
to 10. The percentage of finding the optimal set of parameters by the standard algorithm
approaches 100% only with 20 (35 for a graph of high dimension) agents at one iteration. This
is due to the fact that a large number in the initial iterations allows us to consider more
solutions at first. The use of the proposed modifications, both with zero agents and iterations,
and k2=1, makes it possible to find optimal solutions in 100% runs even with the number of
agents per iteration equal to 5.

The graphs (Fig. 3) show the results of collecting statistical information on the evaluation
of the mathematical expectation of the solution number (data set number) based on the results
of 100 runs. The thin dotted lines indicate the boundaries of the confidence intervals at a
confidence level of 0.99. The upper graph corresponds to a small parametric graph, consisting
of only one value of the coefficients of differential equations, and the lower graph corresponds
to a large parametric graph.
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Fig. 3. Dependence of the estimate of the mathematical expectation of the number of the
solution, on which the optimal set of parameters is found, on the number of agents per
iteration.
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It can be seen from the graphs that the low percentage of successful searches for solutions
using the standard ant colony method (gray solid line) with the number of agents less than 20
is due to the fact that the optimal set of parameters must be found at the “first” iterations (the
graph starts from the lowest values), otherwise the algorithm will go in cycles on the found
non-optimal solution. Adding k2=1 (black solid graph) leads to finding the optimal set of
parameters for any number of agents per iteration, but the solution itself was found after
reviewing more than 0.2% (compared to 0.12%) of the solutions. With an increase in the
number of agents per iteration, all algorithms converge to finding the optimal set of parameters
when considering the same number of solutions (up to 3000 for a low-dimensional graph
(2500000 options in total) and 5000 for a large one (56000000000 all options)). Algorithms
taking into account zero agents and iterations for any number of agents find solutions as in
the steady state. This property allows using a smaller number of agents per iteration, and thus
reducing the running time of the algorithm.

Figure 4 shows the dependence of the estimate of the frequency of finding a new solution by
an agent for various algorithms. This parameter shows how many solutions were considered
by the algorithm for the allotted number of iterations. Finding by the agent a solution that is
already in the Hash table does not lead to new results, and, therefore, this agent can be
considered "fictitious".
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Fig. 4. Dependence of the estimate of the frequency of finding a new solution when
searching for a path by an agent on the number of agents per iteration.

From the graphs in Figure 4, it can be seen that the standard method finds solutions
that have already been considered. The probability of finding a new solution by the standard
algorithm does not exceed 5% on a low-dimensional graph and tends to 40% on a high-
dimensional graph. Adding actions for the case when a new solution is not found: special
behavior conditions for zero agents and zero iterations (dotted lines), slightly correct the
situation, but with an increase in the number of agents per iteration, they converge to the
corresponding values. The best effect is achieved by setting the coefficient k2=1 (black lines).
For a high-dimensional graph, the number of found unique solutions tends to 100%.

It should also be noted that the number of zero iterations, i.e. iterations in which no
agent from the group found a new solution is very different for algorithms. So for a standard
algorithm, on average, on a low-dimensional graph, 85% of iterations are zero, a little better
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for a high-dimensional graph (reaches 50%), when, as when taking into account zero agents
and iterations, this indicator drops to 20% and 0.1%, respectively, and when applying k2=1 is
equal to 0.

The Q parameter (the base value of the number of added weights) does not significantly
affect the performance of the algorithm, since the relative rather than the absolute value of the
weights is important for the probabilistic choice. For the evaporation parameter, the situation
is similar to the studies obtained in other papers. It is recommended to set the evaporation
parameter so that most of the weights in the parametric graph are based on the weights
decreasing by a small factor.

Conclusion

The paper considers the possibility of using the ant colony method for directed
enumeration of hyperparameters to solve the problem of optimizing model parameters. This
study was carried out to consider an optimization algorithm in order to apply it to optimize the
parameters of pandemic development models. In addition to considering the possibility of
application, modifications of the algorithm are proposed that allow solving the problem of
directed enumeration of hyperparameters.

To test the effectiveness of the algorithm, the problem of determining the coefficients
of differential equations for the SIRVD model is considered. In addition to considering the
coefficients of differential equations, the problem of determining the initial state was also
considered. The assessment of the quality of the obtained models was determined on the
basis of historical information obtained from the Our World in Data aggregator.

According to the results of the algorithm, the optimal set of parameters was found when
considering less than 0.08% of the considered solutions, which makes it possible to guarantee
the reduction of the required data set for directed enumeration of options. To take into account
the considered sets of parameters, these sets are stored in a hash table. The paper proposes
an algorithm for the ant colony method using a hash table. Suggested modifications of the
algorithm:

e for agents that have not found a new solution (the solution is in the hash table), enter
the weight on the graph in the amount of 0 (zero agents);

e if at the iteration no agent has found a new solution, then the parametric graph is
transferred to the initial state (zero iteration)

¢ the ability to take into account how many agents have visited the vertex, and to give
preference to those vertices visited by a smaller number of agents (taking into account
standard weights (pheromone))
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Based on the results of testing the algorithm, it is shown that the proposed
modifications of the algorithm make it possible to carry out a directed enumeration of
hyperparameters, while practically not finding identical solutions. When applying
modifications, the number of the solution is stabilized, at which the optimal set of model
parameters is found, with different parameters of the ant colony algorithm.

This algorithm with modifications is supposed to select parameters in order to find a set
that ensures the maximum adequacy of the developed simulation model to real data. As a
simulation model, it is planned to use the pandemic counteraction simulation model being
developed, which takes into account not only the processes of infection and recovery of
patients, but also contacts between people, the work of medical personnel, logistical and
material support, staff training processes and social reactions of the population.

Despite the operation of the algorithm, there are difficulties during implementation:

e construction of a parametric graph at the moment is possible only when the space is
discretized. But, since there are studies of the ant colony method, which works in a
continuous space of variables, further improvement of the algorithm is expected.

e the algorithm has the curse of dimension and, in the case of a large number of vertices
in a layer, does not optimize the problem well.

e at the moment, single-criteria optimization is considered, for which there are many
alternatives, including those using machine learning. In the future, it is supposed to
solve the problem of multiobjective optimization.

Acknowledgments

The reported study was funded by RFBR and CNPq, FASIE, DBT, DST, MOST, NSFC,
SAMRC according to the research project Ne 20-51-80002

References

1. Nicolas Pinto, David Doukhan, James J. DiCarlo, and David D. Cox. A high-
throughput screening approach to discovering good forms of biologically inspired visual
representation. // PLoS Comput Biol, 5(11):e1000579, 11. 2009.
https://doi.org/10.1371/journal.pcbi.1000579

2. Coates, A., Ng, A. &amp; Lee, H.. (2011). An Analysis of Single-Layer Networks
in Unsupervised Feature Learning. // Proceedings of the Fourteenth International Conference
on Artificial Intelligence and Statistics, in Proceedings of Machine Learning Research (Open
Access 10.10.2022) https://proceedings.mir.press/vi5/coates11a.html.

International journal of Professional Science

Ne9-2022 i


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://doi.org/10.1371/journal.pcbi.1000579
https://proceedings.mlr.press/v15/coates11a.html

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|

A. Coates and A. Y. Ng. The importance of encoding versus training with sparse
coding and vector quantization. // ICML'11: Proceedings of the 28th International Conference
on International Conference on Machine Learning June 2011 Pages 921-928

3. James Bergstra, Remi Bardenet, Remi Bardenet, Balazs Kegl. Algorithms for
Hyper-Parameter Optimization (Open Access 10.10.2022:
https://proceedings.neurips.cc/paper/2011/file/86e8f7ab32cfd12577bc2619bc635690-
Paper.pdf)

4, Feurer, M., Hutter, F.. Hyperparameter Optimization. In: Hutter, F., Kotthoff, L.,
Vanschoren, J. (eds) Automated Machine Learning. // The Springer Series on Challenges in
Machine Learning. Springer, Cham. 2019. https://doi.org/10.1007/978-3-030-05318-5_1

5. Koehrsen, Will. A conceptual explanation of bayesian hyperparameter
optimization for machine learning. 2018. (Open Access 10.10.2022:
https://towardsdatascience.com/a-conceptual-explanation-of-bayesian-model-based-
hyperparameter-optimization-for-machine-learning-b8172278050f)

6. Bergstra, James S., Rémi Bardenet, Yoshua Bengio, and Balazs Kégl. Algorithms
for hyper-parameter optimization. // In Advances in neural information processing systems,
pp. 2546-2554. 2011.

7. Akiba, Takuya, Shotaro Sano, Toshihiko Yanase, Takeru Ohta, and Masanori
Koyama. Optuna: A next-generation hyperparameter optimization framework. // In
Proceedings of the 25th ACM SIGKDD International Conference on Knowledge Discovery &
Data Mining, pp. 2623-2631. 2019. https://doi.org/10.48550/arXiv.1907.10902

8. https://krasserm.github.io/2018/03/21/bayesian-optimization ~ (Open Access
10.10.2022)

9. https://krasserm.github.io/2018/03/19/gaussian-processes (Open Access
10.10.2022)

10. https://towardsdatascience.com/a-conceptual-explanation-of-bayesian-model-

based-hyperparameter-optimization-for-machine-learning-b8172278050f (Open  Access
24.08.2022)

11. lan Dewancker, Michael McCourt, Scott Clark Bayesian Optimization Primer
(Open Access 10.10.2022:
https://static.sigopt.com/b/20a144d208ef255d3b981ce419667ec25d8412e2/static/pdf/SigO
pt_Bayesian_Optimization_Primer.pdf )

12. IBM Bayesian Optimization Accelerator 1.1 helps identify optimal product
designs faster with breakthrough performance for scientific discovery and high-performance
computing simulation (Open Access 10.10.2022:

International journal of Professional Science

Ne9-2022 *


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://dl.acm.org/doi/proceedings/10.5555/3104482
https://dl.acm.org/doi/proceedings/10.5555/3104482
https://doi.org/10.1007/978-3-030-05318-5_1
https://towardsdatascience.com/a-conceptual-explanation-of-bayesian-model-based-hyperparameter-optimization-for-machine-learning-b8172278050f
https://towardsdatascience.com/a-conceptual-explanation-of-bayesian-model-based-hyperparameter-optimization-for-machine-learning-b8172278050f
https://doi.org/10.48550/arXiv.1907.10902
https://krasserm.github.io/2018/03/21/bayesian-optimization
https://krasserm.github.io/2018/03/19/gaussian-processes
https://towardsdatascience.com/a-conceptual-explanation-of-bayesian-model-based-hyperparameter-optimization-for-machine-learning-b8172278050f
https://towardsdatascience.com/a-conceptual-explanation-of-bayesian-model-based-hyperparameter-optimization-for-machine-learning-b8172278050f
https://static.sigopt.com/b/20a144d208ef255d3b981ce419667ec25d8412e2/static/pdf/SigOpt_Bayesian_Optimization_Primer.pdf
https://static.sigopt.com/b/20a144d208ef255d3b981ce419667ec25d8412e2/static/pdf/SigOpt_Bayesian_Optimization_Primer.pdf

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|

https://www.ibm.com/common/ssi/ShowDoc.wss?docURL=/common/ssi/rep_ca/6/877/ENU
SZP20-0186/index.html&request_locale=en)

13. Colorni A., Dorigo M., Maniezzo V. Distributed Optimization by Ant Colonies. //
Proc. First Eur. Conf. on Atrtific. Life, Paris, France, F.Varela and P.Bourgine (Eds.), Elsevier
Publishing. pp. 134-142, 1992

14. Dorigo, M., St” utzle, T.: Ant Colony Optimization //MIT Press, p. 321, 2004

15. Joseph M. Pasia, Richard F. Hartl, Karl F. Doerner. Solving a Bi-objective
Flowshop Scheduling Problem by Pareto-Ant Colony Optimization M. Dorigo et al. (Eds.) //
ANTS 2006, LNCS 4150, pp. 294-305, 2006

16. Torry Tufteland(B), Guro @desneltvedt(B), and Morten Goodwin Optimizing
PolyACO Training with GPU-Based Parallelization M. Dorigo et al. (Eds.) // ANTS 2016, LNCS
9882, pp. 233-240, 2016. DOI: 10.1007/978-3-319-44427-7 20

17. Parpinelli, R., Lopes, H., Freitas, A.: Data mining with an ant colony optimization
algorithm // IEEE Trans. Evol. Comput. 6(4), pp. 321-332, 2002

18. Bremer, Jorg and Sebastian Lehnhoff. “Constrained Scheduling of Step-
Controlled Buffering Energy Resources with Ant Colony Optimization. // ANTS Conference,
2020.

19. Acevedo J., Maldonado S., Lafuente S., Gomez H., Gil P. Model Selection for
Support Vector Machines Using Ant Colony Optimization in an Electronic Nose Application.
In: Dorigo M., Gambardella L.M., Birattari M., Martinoli A., Poli R., Stiitzle T. (eds) // Ant Colony
Optimization and Swarm Intelligence. ANTS 2006. Lecture Notes in Computer Science, vol
4150. Springer, Berlin, Heidelberg. https://doi.org/10.1007/11839088_47

20. Sinicyn, I. N., Titov YU.P. Razvitie stohasticheskih algoritmov murav'inoj
organizacii // Bionika — 60 let. Itogi i perspektivy. Sbornik statej Pervoj Mezhdunarodnoj
nauchno-prakticheskoj konferencii, 17-19 dekabrya 2021 goda, g. Moskva / Pod red. A.P.
Karpenko // M.: Associaciya tekhnicheskih universitetov. c. 210-220. 2022. DOI:
10.53677/9785919160496_210_220

21. Parpinelli, R., Lopes, H., Freitas, A.: Data mining with an ant colony optimization
algorithm. // IEEE Trans. Evol. Comput. 6(4), pp 321-332, 2002/

22. Junior, I.C.: Data mining with ant colony algorithms. In: Huang, D.-S., Jo, K.- H.,
Zhou, Y.-Q., Han, K. (eds.) // ICIC 2013. LNCS, vol. 7996, pp. 30-38. Springer, Heidelberg,
2013

23. Martens, D., De Backer, M., Haesen, R., Vanthienen, J., Snoeck, M., Baesens,
B.: Classification with ant colony optimization. // IEEE Trans. Evol. Comput. 11(5), pp 651-665,
2007

International journal of Professional Science 49
Ne9-2022


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://www.ibm.com/common/ssi/ShowDoc.wss?docURL=/common/ssi/rep_ca/6/877/ENUSZP20-0186/index.html&request_locale=en
https://www.ibm.com/common/ssi/ShowDoc.wss?docURL=/common/ssi/rep_ca/6/877/ENUSZP20-0186/index.html&request_locale=en
https://doi.org/10.1007/11839088_47

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|

24. Hahulin G.f. Titov, YU. P. Sistema podderzhki reshenij postavok zapasnyh chastej
letatel'nyh apparatov voennogo naznacheniya. // lzvestiya Samarskogo nauchnogo centra
Rossijskoj akademii nauk. 2014. T.16. Ne 1-5. s. 1619-1623.

25. Titov YU.P., Moadifikacii metoda murav'inyh kolonij dlya resheniya zadach
razrabotki aviacionnyh marshrutov. // Avtomatika i telemekhanika, 2015, vypusk 3. s. 108-124.

206. Titov, YU. P. Modifikacii metoda murav'inyh kolonij dlya razrabotki
programmnogo obespecheniya resheniya zadach mnogokriterial'nogo upravleniya
postavkami. // Sovremennye informacionnye tekhnologii i IT-obrazovanie. 2017. T. 13. Ne 2 s.
64-74. DOI 10.25559/SITITO.2017.2.222.

27. Sudakov V.A., Bat'kovskij A.M., Titov YU.P. Algoritmy uskoreniya raboty
modifikacii metoda murav'inyh kolonij dlya poiska racional'nogo naznacheniya sotrudnikov na
zadachi s nechetkim vremenem vypolneniya.// Sovremennye informacionnye tekhnologii i IT-
obrazovanie. 2020. T. 16. Ne 2. s. 338-350. doi:10.25559/SITITO.16.202002.338-350

28. Sinicyn, I. N., Titov YU.P. Instrumental'noe programmnoe obespechenie analiza
i sinteza stohasticheskih sistem vysokoj dostupnosti (XV) // Sistemy vysokoj dostupnosti.
2021. T. 17. Ne 4. s. 24-33. DOI 10.18127/j20729472-202104-02. - EDN YEGVMR.

29. Our World in Data. Coronavirus Pandemic (COVID-19). Open Access 10.10.2022
https://ourworldindata.org/coronavirus )

30. Data on COVID-19 (coronavirus) by Our World in Data. (Open Access 10.10.2022
https://github.com/owid/covid-19-data/tree/master/public/data/ )

31. Zhifang Liao, Peng Lan, Xiaoping Fan, Benjamin Kelly, Aidan Innes, Zhining Liao,
SIRVD-DL: A COVID-19 deep learning prediction model based on time-dependent SIRVD,
Computers in Biology and Medicine, Volume 138, 2021,
https://doi.org/10.1016/j.compbiomed.2021.104868.

32. Yuto Omae, Yohei Kakimoto, Makoto Sasaki, Jun Toyotani, Kazuyuki Hara,
Yasuhiro Gon, Hirotaka Takahashi. SIRVVD model-based verification of the effect of first and
second doses of COVID-19/SARS-CoV-2 vaccination in Japan[J]. Mathematical Biosciences
and Engineering, 2022, 19(1): 1026-1040. doi: 10.3934/mbe.2022047

International journal of Professional Science

Ne9-2022 >0


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://ourworldindata.org/coronavirus
https://github.com/owid/covid-19-data/tree/master/public/data/
https://doi.org/10.1016/j.compbiomed.2021.104868

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|

E-EDUCATION, E-BUSINESS AND E-
COMMERCE

UDC 655

Balanov A. Digitalization in the field of literature. ways to publish a
Lincdposusaums B obnactn nutepatypbl. CNOCOObI U3AAHNSA KHUMW: HOBbIE BOSMOXXHOCTU L5
aBTOopa 1 vYntarend

Balanov Anton

Candidate of M.B.A., Peoples' Friendship University of Russia (Moscow); Head of the

GosUslugi Product — Ministry of Digital Development, Communications and Mass Communications
of the Russian Federation, RT Labs, Moscow

BbanaHoB AHTOH Hukonaesuny

Kangngat M.B.A., Poccuinckoro yHnsepcuteTa gpy>x6el Haponos (Mocksa); PykosoaguTens
npoaykta “lrocyYcnyrn” — MuHUCTEPCTBO LUPOBOro passuTs, CBA3U U MAaCCOBbIX KOMMYHUKaLWA
Poccuinckon ®epepaumn, PT Nlabe, r. Mockea

Abstract. Without a doubt, one of the most important components of a person's cultural life for many centuries has
been literature, and its physical expression is a book. But under the influence of digitalization, both literature and the book
are changing more and more. This article examines the history of the creation of an electronic book, the prerequisites for its
appearance and the advantages and disadvantages of a new digital form. The article considers the concept of "collaborative
mind" as one of the fundamental features of the new ecosystem of e-books, since it unites not only the creation of a book, but
also its use. The analysis of new models of interaction between the author, publisher and reader, made possible by the
development of information technologies, is also carried out. Thanks to digitalization, the publisher's influence on the author
is minimized. The author today does not have to send the manuscript to the publisher and wait months for a response.
Digitalization makes it possible to publish works on special electronic platforms. Also, the author himself has the right to
decide on his own whether to design the appearance of his book, proofreading, editing, or hire specialists. Digitalization has
already greatly influenced the world of literature and book publishing, but the processes of changing the role of the author,
publisher, and reader do not stop, but continue to actively undermine the traditional system. In this regard, many issues
related to the convenience of perception of electronic text and the requlation of legal relations in the Internet space will have
to be solved in the future.

Keywords: digitalization; electronic book; author; reader; collaborative mind.

Annomayus. bes commenuil, 00HO1 U3 BaxHeiuux cocmabAfiouux KyAbmypHoil KusHu ueiobexa Ha npomsKkeHuu
doseux Bexol abassace aumepamypa, a ee usuveckum Bvipaxernuem - kHuea. Ho nod Bauanuem yugppobusayuu u
Aumepamypa, U kHuea 6ce cuivHee U CuibHee usMeHAOMmMcA. B dannoi cmamve paccmampubaemcs ucmopus co30anHus
MEKMPOHHOT KHU2U, NPe0nocbLAKY ee nosbienus u npeumyusecmba u Hedocmamxu Hobotl yugpobotl popmui. B crmampve
paccmampubaemcs nouamue «koAAa00pamuBHulll  pasym» Kak 00HA U3 PYHOAMEHMAALHBIX 0CODeHHOCHell HOBOT
IKOCUCTEMbL 2AEKIMPOHHOLL KHURU, NOCKOALKY 00vedutsem 60e0uHo He moabko co30anue KHU2U, HO U ee Ucnoiv3oBanie.
Tawoke npoBeden anarus Hobvix modeseil B3aumodeiicmbus abmopa, usdametss u wumamers, cmabuiue Bo3MOMKHLIMU
04a200aps. pasbumuio  UHGOPMAYUOHHBIX mexHOA0eUull. baaeodaps yudppobusayuu, Biuanue usdamess Ha abmopa
MuHumusupyemcs. ABmopy ceco0Hs He 0053ameavHo Hanpabaams pykonucs 6 usdamervcmbo u Mecayamu xoams ombema.
Lugpobusayus daem Bosmoxuocms nybauxobams paboms. HA CHEYUAALHBLX 2AKIPOHHbIX naowadkax. Taxxe abmop cam
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Bnpabe pewiams camMocmoAMeAbHO AU 3AHUMAMbCA 0ghopMaeHUeM BHeuiHe2o Buda cBoeil kHu2l, KOppekmypol, pedakmypor
UAU e HAHAMb cneyuaiucmob. Liugpobusayus yxe cuabHo nobAUAA HA MUP AUMEPATTYPYL U KHULOUSOAHUA, HO NPOLECChL
U3MeHeHUA poau aBmopa, usdames, Humamess He ocmanabaubawomcs, a NpoOOOAKAIOM AKMUBHO pacuamviBams
mpaduyuornyio cucmemy. B c6asu c amum, 6 6yoyuem npedcmoum peuwsums MHOxecmbo 6onpocob, chasannbix ¢ yoobcmbom
Bocnpusamus 54eKmpoHH020 mekcma u peeyaupobanuem npaBobuix omuoulenui 6 unmeprem-npocmparcmée.

KaroueBuie caoBa: yuppobusayus; 31exmponnas knuea; abmop; Humanmens, koA1a00pamubHbiil pasym.

DOI 10.54092/25421085_2022_9_51

PeueHszenT: yakmHa Onbra BnagnmmnpoBHa, KaHaMAAT COLNONOrMYECKMX Hayk,
OoUeHT. [JOHCKOWM rocyaapCTBEHHbIN TEXHUYeCKU yHnBepcuteT (A TY), r. PoctoB-Ha-[oHy,
dakynbTeT «CepBuc 1 Typusm», kKadegpa «CepBuc, TYpU3M U MHOYCTPUS rocTeNnpuMMCcTBa»

1.BBEOEHUWE

Jlutepatypa usgaBHa 3aHMMana Ba)XHOE MECTO B KYJIbTYPHOWN >XM3HWU obLiecTtsa W,
pasyMeeTcs, npetepnena MHOXKECTBO U3MEHEHNI B CBA3M C €ro pa3BUTUEM 1 3BOJIOLMEN.
YacTb M3 HuxX Obina cBsi3aHa C CO3[aHMEM COOCTBEHHO KHUrn. C MOMEHTa NosiBNEHUs
NPOLECC KHUMoM3JaHus CUAbHO TpaHchopMupoBascs, npeobpasunacbs U cama KHura.
3ap0nro 0o BO3HWKHOBEHUS MPYBLIYHOW AJ11 COBPEMEHHOIO YEI0BEKA KOHCTPYKLUMU KHUMM
N3 MHOXECTBa CKpPEMSIEHHbIX MexXxay COO0N CTpaHuy, TEeKCTbl NMUCaNUCb Ha FANHAHBIX
Tabnuykax, CBUTKax neprameHTa wunu nanupyca, 6epecte. NocTeneHHO KHura npuobpena
NPWBbLIYHYIO HamM OPMY, HO BCE PaBHO 3HAYUTENIbHO OTNMYanacb OT COBPEMEHHOW: TEKCT
HanMcaH OT PyKW, a 06N0XKa YacTO yKpalleHa gparoueHHbIMM MeTannamm n KkamHamn. B
NATHAOLUATOM BEKE MOSBNAETCA KHUronevataHue, K AeBATHaAUaTOMYy BEKY OHO CTaHOBUTCS
BCe 6onee MexaHu3npoBaHHbIM [1]. HO TexHonormm He ocTtaHaBnNMBAKOTCA U NPOAOSKAOT
pas3BMBaTbLCS.

2. AKTYAJIbHOCTb W LEJTb NCCNEOOBAHUA

Llenb wnccnepoBaHnss paHHOW paboTbl MNpeactaBnsaeT u3ydeHne umdpposm3aumm B
obnactn nuteparypsbl.

MpeoMeToM nccnepoBaHna ABRAETCA U3ydHeHne ponn NHMOPMaLMOHHbBIX TEXHOOMIA B
PasBUTUN IIEKTPOHHOW KHUMN.

B 70-x ropgax [pBaguaToro Beka HayYMHaeTCcs npouecc ungpoBu3aunn KHUrK, B
pesdyfibTate 4ero BO3HMKAET ee HoBas opma — 3NEeKTPOHHas. PopoHavanbHUKOM ee
cuntaetcsa Mawnkn XapT, cTtygeHT MnnuHonckoro yHmeepcuteta. B 1971 rogy oH nosyyun
[OCTyNn K ogHou n3 3BM un pelunn nepeBecT B 3NEKTPOHHbIN hopmaTt camble U3BECTHbIE
TEKCTbl MMPOBOW NIUTEPATYPbI, NEPBLIM U3 KOTOPbIX cTana «[eknapauns He3aBuMcuMocTu» [5].

[MosiBNEHNE QNEKTPOHHbIX KHUI BbI3BaNo 60MblIOEe KOANYECTBO OOCYXAEHUA O
npeuMyLLecTBax n HegocTaTkax HOBOW LMPPOBON (hOPMbI.
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HeCOMHEHHbIM AOCTOMHCTBOM 3fIEKTPOHHOrO hopmaTa SABNAETCSA AOCTYMHOCTb KHUMN.
Mpuyem nog JOCTYMHOCTLIO NOAPA3yMEBAKOTCA CrieayoLme acnekTbl. Bo-nepBbIX, MOKYMNKY
9NEKTPOHHOM  KHUMM  MOXXHO MNPOW3BECTU MIHOBEHHO 4Yepe3 UWHTepHeT-mMarasuH,
3aHMMaroLWMINCsa nx peannsaumen. Bo-BTOpbIX, TUPaX SNEKTPOHHON KHUMA (B hopMe n3gaHui
CETEBOr0 PacrnpoCTPaHEHNS) HE OrPaHNYeH, U KynuTb €€ CMOXKET JI0O0N >Kenatowmin, He
cosfasas gemumTa.

Ewe ogHuM npenmyL,ecTBOM LMMPOBON KHUM ABAAETCS €€ KOMMNaKTHOCTb. CMapTdoH
nnn pugep (YCTPOMCTBO OIS YTEHUS 3NIEKTPOHHbLIX KHUI) CrOCO6HbI BMECTUTL Cebs Lenyto
onbnnoTteky [4].

B ctatee 0. A. 3onotapesa u T. B. bennko «CpaBHUTENbHBIN aHann3 0COB6EeHHOCTEN
BOCMPUATUS TeKCcTa Ha OyMa)kKHOM HOCUTENE U B WHTEPaKTMBHOW cpene» BblOensawTcs
cnepylowme NnpenmMyLLecTsa 3IEKTPOHHOro popmara [2]:

1. BO3MOXXHOCTb CBOBOAHOMO N3MEHEHNSA TEKCTA,;

2. BO3MO>XHOCTb HEIMHENHOIrO NOBECTBOBAHNSA 3a CHET MMNepCCbISIOK;

3. BO3MOXXHOCTb [OMOJSIHEHUS BU3yasibHOW MHpOPMaUMM ayano N MHTEPaKTUBHLIMA
ahpekTamu.

B Ttom xe ctatbe [. A. 3onotoB n T. B. benuko roBopsT O TOM, 4TO AaHHbIE
npenmyLLecTsa 0QHOBPEMEHHO SABAAOTCA 1 NPOBIEMOI 3NEKTPOHHOMO TEKCTA, MOCKOJIbKY OH
«CYLLECTBEHHO MpOUrpbiBaeT nevaTtHbiIM U3JaHNAM MO NCUXONOrMYECKOMY KOMMOPTY U
y0ooOCTBY Ha ypOBHE MPOCTOro MaHUNyAMpoBaHus» [2].

Kpome Toro, npn YTeHUM 3NEKTPOHHBLIX KHUM Mbl JINWEHbI 3CTETUYECKOro BOCMPUATUSA
CamMOn KHUMM, TaKTUbHbIX, OBOHATENbHbIX OLUYLEHUA OT ByMarn 1 KHUroneyaTHon Kpacku
[4].

Ho nepeyncneHHbIMu Bbile hakTaMn BO34eNCTBUE LpoBU3aLMN HA KHUron3gaHue He
OorpaHnynBaeTCs.

VIHbopMaLMOHHbIE TEXHOSIOrMY MEHSIKOT HE TOJIbKO (h13MNYeCKOe BOMSOLEHNE KHUM, HO
N ponu Nogein, KOTopble NMEKT K Hell HENOCPeaCcTBEHHOE OTHOLLEHWE: aBTopa, n3gartens un
yuTaTtens.

Honroe Bpemsi aBTop Obl1 MOMHOCTBIO 3aBMCUM OT u3gaTtens, Beab 6e3 nocnegHero
KH/ra He Morna BbITN B CBET.

3. METOObl NCCNEOOBAHUA
Mpw HanucaHun gaHHo PaboTbl UCMONb30BaNUCL CeayoLLe MeToabl NCCNEaoBaHNS:
METOL KOMMOHEHTHOrO aHanuM3a, KOTOPbIA MPUMEHSIICA NPU U3YYEeHUN WUCTOPUYECKOrO
PasBUTUS KHUIMM U ee MEPEXOd B 3MIEKTPOHHbIN BUA, METOA JIMHMBOKY/bTYPOSIOrMYECKOro
aHann3a, C MOMOLLbD KOTOPOro Obl1 cAenaH BbiBOO O BaXXHOCTU U HEOOGXOAMMOCTM
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NHPOPMALMOHHBIX  TEXHONIOTUIA B CTAHOBMEHUN 3NIEKTPOHHOW  KHWUMM;  CUHXPOHHO-
onucaresibHbIn MeToL, NO3BONIMBLLUNI NPeaCcTaBUTb NOSyYeHHbIE faHHble NOCeaoBaTesibHO U
TEOPETUYECKN HEMPOTMBOPEYMBO.

4. PE3YJIbTATHI

Bnaropaps umdposusaLmm, aBTopy CerogHs He 06a3aTeNbHO NOCbUaTbh PYKOMUChH B
N3[aTenbCcTBO, @ NOTOM B TEYEHME HECKONBbKNX MECSLEB XKAaTb OTBETA, ONybANKYIOT NN ero
npovssegeHne. BMeCcTo 3TOro OH MOXeT 06paTUTbCA Ha chneuuanbHyro Maowagky ang
nybnvKaumm aneKTPOHHbIX KHUr. B Poccun Takumuy nnowiagkamu, Hanpumep, SBASKOTCSA
«JinTPec» wn «Ridero». ABTOp pewaer 6ygeTr M OH CaMOCTOATENIbHO 3aHMMAaTbCs
0POPMJIEHMEM BHELLHErO Braa CBOEN KHUMM, KOPPEKTYPOWN, penakTypol WUiv Xe HanimeT
CneunannucToB B [AaHHbIX 06MacTsax, KOTOPbIX OMATb >Xe MOXET HalTh caM Wan Xe
BOCMNONb30BaTLCA YCAyramu, nagaTenbCckon nnowanku. Takum obpasom, BAnaHne nsgarens
Ha aBTopa MUHUMU3NPYETCS.

[o crx nop Mbl roBopunn 06 y>Ke roTOBOW KHUMe, HO LnpoBM3aums gana astopam eLle
OAHY BO3MOXXHOCTb: HanncaHme KHUM B pPeXXxnumMe oHnanH. KoHe4yHo, 1 paHbLle Npon3BeaeHuns
BbIMyCKa/IMCb MO Y4acTaAM, Hanpumep, B JNUTepaTypHbIX >XypHanax. Ho coBpemeHHble
TEXHONOMMM  Cepbe3HO  M3MeHunM 3ToT npouecc. CywecTBYOT  OHMANH-NAOWAOKN,
Nno3BONSALLNE aBTOpy Ny6nMKoBaTb CBOE NPOU3BELEHNE NO Mepe HanucaHua Yyacten. OgHom
N3 TakMX MOWAOOK SABASETCA YXXe YNOMSHYTbIn Hamn Bblwe «JIutPec». OCo6eHHOCTb
AaHHOro Buga nybnvkaumm 3aknio4vaeTcs BO B3aMOLENCTBUAM aBTopa U ero ayguTopuu,
KoTopasi cnocobHa paTb ObICTPbIi KOMMEHTApPUA Ha BbIMYLEHHbIA TEKCT U MOBAUSATb Ha
panbHeliwee passuTue npomssegeHus. Ewe 6Gonee SApkuM nNpuMMEPOM Takoro Tuna
OTHOLLEHU Mexay aBTOpOM U 4utatenem sasnsetca «KHura daHdukos». M3 camoro
Ha3BaHUA YyXe SCHO, YTO [AaHHbI CaiT U3HavyanbHO npegHasHavancsa ANns HanmcaHus
hpaH(PMKOB — WCTOPUN, CO3OAHHbIX MO MOTMBaM pPasfiMyHbIX npoussedeHunin. Kpowme,
COBCTBEHHO, (PaH(UKOB, HA AaHHOM canTe NyOBAUKYIOTCA U OpUrMHanNbHble NPOU3BEAEHUS.
Kak npasuno, aBTOp BblKNadbiBaeT OOHY naBy, MNOMy4YaeT OT3biBbl yuTaTenenm M nuweT
cnegywowyto. [lpn TakoM MOSIOXKEHUM Belen 4uTatesb CTaHOBUTCHA MOJSIHOMPaBHbLIM
y4aCTHMKOM MpoLecca HanncaHnsa KHUMY, BbICKa3biBasi B KOMMEHTAPUAX NOXKeaHus aBTopy,
KOTOPble TOT y4TET U BOMMOTUT B XXU3Hb, €CAIN MOCYUTAET HY>XHbIM. KpoMe Toro, untarenm
[06poBONLHO 6epyT Ha cebsi DyHKUMN PenakTOpOB U KOPPEKTOPOB, yKasbiBasi aBToOpy Ha
OWNBKM N HETOYHOCTU B €ro Npom3BEeAeHUN, a TakXe UCNpasBnsas gaHHble NpobnemMbl nNpu
Hanu4Mn pgoctyna. 34ecb Mbl CTankuBaemcs ¢ (peHOMEHOM KonnabopaTuBHOro pasyma, o
KoTopoM rosoput K. KocTiok B cTatbe «@opMMpPOBaHME SKOCUCTEMbI INIEKTPOHHOW KHUM U
TpaHcopMaunm  KHWXKHOMO  pbiHKa»:  «KonnabopaTuBHblin  pasym - ogHa U3
pyHAaMeHTaslbHbIX OCOBEHHOCTEN HOBOW 3KOCUCTEMbI 3fIEKTPOHHOW KHUrMK: MBO OHa
00beanHSET BOEONHO HE TOSIbKO CO30aHNE KHUMW, HO 1 €€ NCMOJSIb30BaHMe.
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5. SAKJTKOHEHWE

Ecnn paHblue Te, KTO co3paBany KHUMY, ee «He YUTanu», NOAXO4UAN Cyrybo C TOYKU
3pEeHNst KOMMEPYECKOIro N NPOM3BOACTBEHHOIO NHTEPECA, TO TENEPb HEBO3MOXKHO MPOBECTU
rpaHb, rge 3asepLuaeTcs NPoLecc Co3haHns KHUMM 1 Ha4nHaeTCs Npouecc ee noTpebneHus,
rae OAHO COOO6LLECTBO MaeHTUMMUMPYET cebs UCKIIYMTENBHO Kak aBTOPCKoe, a gpyroe —
Kak yutarenibckoe» [3].

LindppoBusaumsa y>ke CuUnNbHO MNOBAMSNA Ha MUP NUTEPATYPbl N KHUFOU3OAHWUA, HO
NpoLEeCCbl W3MEHEHUA PONM aBTopa, W3JaTens, 4uTaTtens He OCTaHaBAMBaKTCs, a
NPOAOJKAT aKTUBHO pacLlaTbiBaTb TPAAMLMOHHYKO cucTeMy. B cBA3u ¢ aTum, B GyayLiem
NpPencTonT pewnTb MHOXECTBO BOMPOCOB, CBSA3aHHbIX C  yAO6CTBOM  BOCMPUATUSA
9JIEKTPOHHOIO TEKCTA N PErYIMPOBaHNEM NPAaBOBbIX OTHOLLEHWI B UHTEPHET-NPOCTPAHCTBE.
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ENVIRONMENTAL RISK ASSESSMENT

UDC 340.1; 349.6

Doronkin R.V. Competition of norms for water sampling in order to
fulfill the obligations stipulated by environmental legislation

KoHKypeHUus HopmM no oToopy nNpob BoAbl B LIENSX UCNOMHEHNS 0683aHHOCTEN,
NpPenyCMOTPEHHBIX 3KONOMMHYECKMM 3aKOHOAATENBCTBOM

Doronkin R.V.
[NopoHbKMH PomaH Bnagnmuposuy

Abstract. The paper gives a legal assessment of the existing methods (methods) requlating the sampling of water
(including waste water) for their subsequent quantitative chemical analysis of the content of polluting (harmful) substances.
From the point of view of law enforcement practice, the author proposes a mechanism for choosing one or another method
depending on the purposes of water sampling, for example, for monitoring in industrial environmental control, for setting
standards for permissible discharge, for assessing compliance with environmental legislation for recovering damage in case of
damage to a component of the natural environment .

Keywords: sampling, ecology, water, wastewater, harm, control (surveillance) activities, research methods, expertise,
accreditation, standardization

Annomayusa. B pabome Oaemcsa npabobas oyenxa cyujecmbyoujux memooux (Memooob) peesaMeHmMupyoujux
npoboombop 600bt (6 m.u. cmouHou) 04 UX NOCAe0yIOUee0 KOAUHECHBEHHO20 XUMUUECKO20 AHAAU3A COOePHAHUA
saepasnAwux (Bpednoix) Bewecnf. C mouxu 3peHus npaBonpuMeHumessHol Npakmuky agmopom npedsacaemcs
Mexanusm Buidopa mex uAu uHwlx Memooob 8 sabucumocmu om yesei omoéopa npod B00sl, Hanpumep, 045 MOHUMOpUHea 6
npousBoocmbenHom Ik040euteckoM KOoHMmpote, 045 ycmanoBaenus Hopmamubo8 donycmumoezo cbpoca, 044 oyeHku
c00.4100eH U NPUPOO0OXPAHHO20 3aKOHO0AMeAbCBa 045 B3bickanus Yulepda npu HaneceHuu Bpeda KOMNOHEHMY NPUPOOHOU
cpedl.

KaroueBuie caoBa: ombop npob, sxosr0eus, 00a, cmounas 600a, 6ped, KOHMposbHAA (HAO30PHAS) OesAMeAbHOCIID,
Memoost 1ccae008anus, SKcnepmu3a, akKpeOumayus, Crnanoapmu3ayus

DOI 10.54092/25421085_2022_9_56

PeueHseHT: CarntoB Pamnnb ®apratoBund, KaHanaaT TEXHUYECKUX HAYK, OOLEHT,
3amecTuTesNb gupekTopa no Hay4yHon pabote B OO0 «HayyHo-nccnepoBaTensCKuii U
NMPOEKTHbIN UHCTUTYT 3KOJIOMMYECKNX Npobnem», r. OpeHbypr

BeepeHne

®enepanbHblini 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyXxawollein cpegpl»'®
onpeadenun TPy Leny 3KONOMMHYecKOoro 3aKoHodaTeNbCTBa: yO0BNEeTBOPEHME NOTPeBHOCTEN
HbIHEWHEro 1 OyayLymx MOKONEHWU, YKpensneHne npaBonopsiaka B 061acTi OXpaHbl
OKpy>KatoLen cpedbl 1 obecrneveHne aKonormyeckon bGesonacHoctTu. B 3aeucumocTu ot

S depepanbHbiii 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyxXatollein cpepbl»: ped. oT 26.03.2022//CobpaHue
3akoHopartenscTea P®, 14.01.2002. Ne 2. CT. 133.
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NOCTaBNEHHON LeNM 3akoHodaTeNlb onpeaennn o06s3aHHOCTM NpUPOoLOonob30BaTenei
pasgensas nx no cdepe OeATeNbHOCTM U MO COCTOSHUIO MPUPOAHON cpefdbl B KOTOPOW
OCYLLECTBAETCA AeATeNbHOCTb. [10aToMy uesb NobbiX NPaBOOTHOLLEHWIA, N 9KOIOMMYECKNX
B 4aCTHOCTW, SIBNISIETCA OCHOBAHWEM /151 COBEPLUEHUS FOPUANYECKMX 3HAYMMbIX OENCTBUN 1X
Cyb6bEKTOB.

Mpu npaBonNpPUMEHEHUN Hepeako BO3HUKAKT MNpPaBoOBble KOHMJNKTbI WNHTEPECOB
CyObEKTOB 9KOJSIOMMYECKNX MPABOOTHOLLEHUA, NPMPOAONONL30BaTENEN U KOHTPOJSbHbIX
(HaQ30pHbIX) BEAOMCTB, BblpaXkaloLWUNCA B Hecornacum c pesynbTatamm nabopaTtopHbIX
nccnegoBaHnii, YCTaHaBAUBAKOLLMX KOSNYECTBEHHbIA XUMUYECKUIA aHanu3 Ccoaep>XaHns
3arpsasHaWmMX (BpeaHbiX) BewecTs B 0TO6paHHOM npobomaTepumarne, Kak noysbl, BO3QyXa,
Tak 1 BOApl (CTOYHOM BOApl). A 13-3a (PU3NYECKON U XMMUYECKON Pa3HOCTU KOMMOHEHTOB
NPUPOLHON cpenpl, METOANKM OTOopa Npob 1 nccneqoBaHuii ToXe pasnnyHbl. B camux xe
METOAMKaXx B 3aBNCUMOCTM OT Lenen npobootbopa npennaraeTcs psg METOAOB Kak oTbopa
npob, Tak W nOCNeayoWwero WCCNedoBaHUs, MO3TOMYy peayfbTaTtbhl 1abopaTopHbIX
nccnenoBaHnin He Bcerga MAEHTUYHbI. DTO CBA3AHHO Kak Mo NPUYNHE PasHOCTM OTOUPaemMoro
0b6beKkTa nccnegoBaHusa UM MeTogos NCCnenoBaHns (MHTepnpeTauumn pesynbTaTos), Tak U no
NPUYNHE MHOrOBapPUaHTHOCTN METOL0B X oTéopa.

Hawe nccnepgoBaHme NOCBALWEHO PEeLLIEHMIO BONpoca Bblbopa TOro uanm MHOro Metoaa
npobooTbopa, Ha npumepe BoAbl (CTOMHOM BOAbI) NyTeM Knaccudurkauum CyLLeCTBYHOLNX
METOL0B MO MX HOPMATUBHOMY 3aKpPEneHNI0, aHann3a n CpaBHEHNSA BO3MO>KHOIO Bbibopa nx
NPUMEHEHNA B 3aBMCMOCTIN OT Lenu npobooTtbopa.

1. XapakTepucTMka MeTogMk u MeTofoB

B Poccun pencrtByeT psn OOKYMEHTOB pPErnamMeHTMPYHLWMX 06/acTb OTHOLLEHMIA NO
oT6opy npob cTo4vHoi Boabl, 3To FOCThI 1 MHAO®LI®. o Hos6psa 2020 roga, 4acTUHHO
OENCTBOBaNM U HopMaTuBbl BOAHOrO Haa3opa (HBH), koTopble noTepsnm CBOK akTyanbHOCTb
B NpaBOBOM Mofie, HO MOryT MpPOAo/MKaTb YacCTUYHO TMPUMEHATLCA B  KOHKPETHbIX
nabopatopusx.

Bbibop onTuManbHOl METOAUKU SIBNSIETCA npaBoM nabopatopumn’’, aTo MOryT 6biTb
MeTofpbl, ONyb6sMKOBaHHbIE B MEXOYHApPOAHbIX, PEernoHanbHbIX WM  HaUMOHasbHbIX
CTaHpapTax, Mo peKoMeHAOBaHHbIE aBTOPUTETHLIMUN TEXHUYECKUMM OpraHn3auusamMm, nnbo
ONMUCaHHble B COOTBETCTBYIOLLUMX HAy4YHbIX CTaTbAX WM >XypHanax, mbo yCTaHOBMEHHbIE
N3roToBuTENEM OBOPYAOBaHMA. TakXe MOryT NMPUMEHSTbLCA MeToAbl, pa3paboTaHHble nam

6 TOCT - rocypapcTBeHHblii cTangapT, MHAO ® - npupofooxpaHHble HOPMaTMBHbIE AOKYMEHTbLI hefepaTuBHbIE.

7 n. 7.21.4 TOCT ISO/IEC 17025-2019. MexrocynapcTBeHHbIli cTaHgapT. O6wue Tpe6GoBaHWsS K KOMMETEHTHOCTU
ncrnbiTaTeNbHbIX 1 KanMbpoBOYHbIX nabopaTtopuii: BBeAeH B OelcTBue npukasom PocctaHgapta ot 15.07.2019 Ne 385-cT. M.:
CtaHpapTuHdbopm, 2019.
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MoaudurumnpoBaHHble nabopartopuein. Boibop 3aBUCUT HE TOMbKO OT TOro, K KaKoW KaTteropum
OTHOCUTCS BELLECTBO, HO N OT TEXHUYECKOro OCHALLEHWSI UCMbITaTENIbHOrO LEHTPa, a Takxe
OT KBanmdukauum nadopaHToB. lNMpu 3TOM MHbopMaums 06 MCNONb3YyEMbIX METOAMKax
06s13aTeNIbHO A0MKHA ObITb OTPaXKeHa B 06/1aCTV aKKpeauTaumm KOHKpPeTHoM nabopatopun '8,

CooTBeTcTBME peann3aunn nopsigka npoBeneHnsa uUccnegoBaHun  (MChbITaHuin),
N3MepeHun TpeboBaHUSAM HOPMAaTUBHbIX OOKYMEHTOB OLEHMBAETCHA NPU MOATBEPXOAEHWUU
KOMMETEHTHOCTU UCTbITaTeNbHO nadopaTtopun (ueHTpa)'®.

Mpn atom po 1 saHeBapsa 2021 roga nabopatopun MOrAM BKOYaTb B 06N1acTb
akKpeguTauum HeCcTaHOApTHble METOAMKMK, METOAMKK, paspaboTaHHble nabopaTtopuen;
CTaHOapTHble METOAMKU, NCMONb3YeEMblE 3a Npeaenamin Leneson o6aactu NpUMeHeHns (ans
nccnenoBaHnii (MCNbITaHUM) N N3MEPEHUI, a Takxke oTbopa NPob He yKasaHHbIX B METOOUKAX
06bekToB)?C. Mocne yKazaHHOW AaThbl MPaBOOTHOLLEHVS B AAHHOWN YacTu CTan perynnposaTb
npukas MwuHakoHoMpa3BuTus Poccum ot 26.10.2020 Ne 7072 yTBepAvBLUMIA KpUTEpUi
akkpeguTauum un nepedeHb OOKYMEHTOB, MOATBEPXKAAKLUMX COOTBETCTBUE 3asBUTENS,
aKKpeaMTOBaAHHOINO Nnua KPUTEPUSIM akkKpeauTaunm, a TakXe MepeyYeHb HauMoHaNbHbIX
ctaHgapToB Poccuirickon depepauun M OOKYMEHTOB MeEXOYHapOAHbIX OpraHusauuni B
obnactn akkpeauTauuun, OAsS BbINOSHEHUS 3asBUTENSAMU, aKKPEAWTOBAHHbIMW NMuaMn B
uensx obecneyvyeHns MU COOTBETCTBUSA KPUTEPUSAM akkpegutTaumn. Tenepb LA OLEHKM
COOTBETCTBUA nabopatopunm o06nacTu akkpegutTaumm HeobxooumMo pPyKOBOACTBOBATLCSA
FOCT ISO/IEC 17025-2019%?, KOTOPbI CBA3LIBAET NMPUMEHEHNE MHBLIX METOAUK TOJIbKO €CIN
OHM WUMEIT METPOJIONMYECKYIO MPOCEXNBAEMOCTL K COOTBETCTBYIOLLEN OCHOBE [Afs
CpaBHeHUs, HanNpPUMep K peayfbTatam, Nosly4eHHbIM C NPUMEHEHneM pedepeHTHbIX METOANK
N3MEPEHUNI, YCTAHOBJIEHHbIX METOL0B UMW COrNacoBaHHbIX CTAHOAPTOB (3TaNIOHOB), ECNN OHN
YeTKO OnncaHbl N NPU3HaHbl B KA4eCTBE 0becnevmnBaoLmx pesybTaTbl UBMEPEHUIA, KOTOPbIE
OTBEeYaloT CBOEMY MpegnosiaraeMoMy HasHayYeHUo 1 NOOTBEePXXOAITCA COOTBETCTBY LMY
cnuyeHnsammn®, MoaTomy paHee naGopatopuy MOrAM PyKOBOACTBOBaTbCS HOpMaTMBamu

8 n. 9 cT. 4 PepepanbHoro 3akoHa ot 28.12.2013 Ne 412-03 «O6 akkpeauTauun B HaLMOHaIbHON CUCTEME aKKpeauTaLymn:
pegn. ot 11.06.2021//Cobpanune 3akoHopatensctea P®. 30.12.2013. Ne 52 (vacTb I). CT. 6977.

CT. 24 ®epepanbHoro 3akoHa oT 28.12.2013 Ne 412-03 «O6 akkpegutaumm B HaUMOHaNbHOW CUCTEME
akkpeauTauumn»//CobpaHne 3akoHogatensctea PP, 30.12.2013. Ne 52 (4actb ). CT. 6977. PasbsicHeHne Pocakkpeputauum ot
17.05.2018 «O BO3MOXHOCTV MPUMEHEHNS HALMOHAJIbHBIX M MEXrOCyAapCTBEHHbIX [AOKYMEHTOB B 06nactu cTaHpapTv3aumu,
pa3paboTaHHbIX Ha OCHOBE (B3ameH) delicTytoLmx»//Ocuu. canT. — URL: http://fsa.gov.ru (nata obpawuerms 18.05.2018).

20 n. 4.10 npukas Pocakkpegutaumm ot 25.01.2019 Ne 11 «O6 yTBep>xxaeHUn MeToam4eckux pekoMeHgauui no onvcaHuo
obnacTtu akkpegutaummn ucnbitatenbHon naboparopum (LeHTpa)»//Oduu,. cant. — URL: http://fsa.gov.ru (gata obpaweHus: 29.03.2019).

21 npukas MuHakoHoMpassutus Poccun oT 26.10.2020 Ne 707 «O6 yTBEPXXOEHUM KPUTEPUEB akKpeauTauuu 1 rnepeqHst
OOKYMEHTOB, MOATBEPXXOAIOLLMX COOTBETCTBME 3asIBUTENS, aKKPEAUTOBAHHOIO MLia KPUTEPUSAM aKKpeauTauum»: 3aperucTpupoBaH B
Muniocte Poccun 16.11.2020 Ne 60907//OchrypmansHelili HTEPHET-NopTan npasosoli nHdopmaumn. — URL: http://pravo.gov.ru (gata
obpalieHus: 16.11.2020).

22 OCT ISO/IEC 17025-2019. O6Lme TpeboBaHWsi K KOMMETEHTHOCTY UCTIbITATENBHBLIX U KaNMBPOBOYHbLIX labopaTopuii @ yTB.
1 BBEOEHHbIV B AeNCTBME Nprka3om PefepanbHOro areHTCTsa Nno TEXHNYECKOMY perynmpoBaHnio u metponorum ot 15 nona 2019 r. Ne
385-cT «O BBEOEHNM B AENCTBME MEXIOCYyAapCTBEHHOro ctaHgapTa». M.: CtaHgapTuHdopm, 2019.

2 n. 6.5.3 TOCT ISO/IEC 17025-2019.
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hakTn4eckn 3aMeHeHHbIMN UNN YyTPaTUBLLMMK CUJTY, HO YYUTbIBas UX BKJIlOYEHME B 06NacTb
akkpeguTauumn, MM MOXXHO ObIsI0 NONb30BaTLCA B COOTBETCTBYHOLLEN Nnabopartopun. Toraa
KaK CerofHsi Takoe NpuMeEHeEHNE yTPaTUBLLMX NPaBOBYH aKTyaNlbHOCTb JOKYMEHTOB BEAET K
HeO6XOANMOCTN NX NEPEOLEHKN C HOBbIMW 3TanoHamm (CTaHgapTamu).

3 pencreylowmx ctaHaapToB rno otbéopy npob Boabl (CTOYHOM BOAbI) MOXKHO yKasaTb
rOCT 31861-2012 ©n nNpMpOLOOXPaHHblE HOPMAaTMBHbIE OOKYMEHTbl denepaTmBHble
NHO ® 12.15.1-0824,

HopmaTuebl BogHoro Hapgsopa HBH 33-5.3.01-85%° yTpaTunu cuny Ha Tepputopum
Poccuinckon ®depepaunm B cBA3n C u3dgaHuem [loctaHosneHus [lpasButensctea PO ot
16.11.2020 Ne 185026, B3ameH noctaHoBneHnem MocctaHgapTa Poccum ot 21.04.2000 Ne 117-
ct?’ ¢ 01.07.2001 6bin BBegeH B aeiicteue NOCT P 51592-2000%8, koTOpbIN TakXKe yTpaTu
cuny ¢ 15 dpespans 2015 roga B ¢BA3U € n3gaHnem npukasa PocctaHgapTta o1 29.11.2012 Ne
1513-cT2° 1 B3aMeH KOTOPOMY BBefeH B AeicTBue BbilleykasaHHblli FTOCT 31861-2012%0,

Ona  rocygapCTBEHHOrO  9KOMIOMMYECKOro  MOHUTOPMHra,  OCYLLECTBSEMOrO
PocruppomMeT NpUMEHSAOTCS  HOPMaTMBHbIE  AOKYMEHTbl, pa3paboTaHHble camMum
PocrugpomeT cepumn pykosogswmin ookymenTt (PL) nnn pekomengauum (P), Hanpumep, npu
YCTaHOBJIEHUN YCNOBHbIX (POHOBbIX Mokasateneind!. OgHakKo UX MPUMEHEHWE CBA3AHHO C
MHOIrONIETHUMW HABNOAEHNSIM 1 B OCHOBHOM PEryIMPYIOT NOPSAOK YCTaHOBIEHMS MECTa U
CpOKOB OT6opa.

Onpepnensasa topuanydeckyto cuny Hopmbl otmeTtum, TOCT 31861-2012 yTBep>xaeH
npukasom PocctaHpapTa, B HAcTosiLee BPEMS Takme MOSIHOMOYUSA OpraHa NpeayCcMOTPEHbI
CT. 9 n ct. 24 ®epepanbHOro 3akoHa ot 29.06.2015 Ne 162-®3 «O craHpapTu3auun B
Poccuiickoin Degepaunn» (oanee — 3akoH Ne 162-93)%2. OgHako HECMOTPS Ha yKasaHue B

24MHO ® 12.15.1-08. MeToaunyeckme ykaszaHus no otéopy npob ans aHanmsa CTOYHbIX BOA;: YTB. Npuka3om OBY «dPepnepasbHblii
LeHTP aHanusa n OLEHKN TEXHONOrM4EeCKOro BO3[ENCTBUSA» oT 05.05.2015//URL:
http://ecat.simbexpert.ru/Data2/1/4293831/4293831616.htm (nata obpaileHuns 19.10.2022).

2% HBH 33-5.3.01-85. VIHCTpykuus no oT6opy npob Ans aHanM3a CTO4YHbIX BOA: YTB. npuka3oM MuHBogxo3a CCCP ot
13.06.1985 Ne 223//KoHcynbTaHTtllnioc: caiit: kommepd. uHTepHeT-Bepcusi. - URL: https://www.consultant.ru (gata ob6palueHus:
19.10.2022).

26 MocTaHoBneHwve Mpasutensctea PO o1 16.11.2020 Ne 1850 «O npr3HaHUM He AEMCTBYIOLMMI HA TeppuTopuM Poccuitckoi
depepauyn akToB U OTAENbHBIX MOMOXEHUI aKTOB, U34aHHbIX LEHTpasbHbIMU OpraHamy rocyaapcTBeHHoro yrnpasneHus PCOCP n
CCCP»//Cobpanune 3akoHopatenbctea P®. 30.11.2020. Ne 48. Ct. 7720.

27 MocTaHoBneHue MoccTaHpgapTa Poccum «O NPUHSATAN U BBEAEHWUN B [ENCTBME rOCyAapCTBEHHOMO cTaHdapTa» oT 21.04.2000
Ne 117-c1//KoHcynbTaHT0C: canT: Kommepy. nHTepHeT-Bepcust. - URL: https://www.consultant.ru (naTta obpatieHns: 19.10.2022).

28 TOCT P 51592-2000. F'ocynapcTBeHHbIl cTaHaapT Poccuiickol Pepepauun. Boga. O6wme Tpe6oBaHns K oT6opy npob: yTB.
1 BBEAEH B feicTBune noctaHosneHnem roccraHgapta Poccun ot 21.04.2000 Ne 117-cT. M.: UMK U3paTenscTtBo ctaHgapTos, 2003.

2  MMpukas PoccraHpapta «O BBegeHWM B OEACTBYE  MEXIOCyAapCTBEHHOro cTaHgapta» ot 29.11.2012
Ne 1513-c1//KoHcynbTaHTlnoC: canT: Kommepy. nHTepHeT-Bepcust. - URL: https://www.consultant.ru (gata obpawlenus: 19.10.2022).

30 FOCT 31861-2012. Boga. O6wme Tpe6oBaHus K oT6opy Npob: yTB. NpukasoM Pocctangapta ot 29.11.2012 Ne 1513-cT. M.:
CranpgapTtuHdopm, 2019.

31 O paHHO KaTeropun [OKYMEHTOB aBTOPOM MPOBOAWSIOCH uccrnefoBaHvne B pabote: [opoHbkvH P.B. MapoHomasus
nedrHnumn ®oHoBas KOHUEHTpaums 3arpssHsiowmx Bewects//International Journal Of Professional Science: international scientific
journal, Nizhny Novgorod, Russia: Scientific public organization «Professional science». Ne 11-2021. P. 5 - 29. DOI
10.54092/25421085_2021_11. ISSN 2542-1085.

%2 ®depepanbHbll 3akoH OT 29.06.2015 Ne 162-®3 «O crtaHgaptusaumm B Poccuiickoii ®deaepaunmn»//CobpaHe
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camom NOCTe o egnHcTBE TpeboBaHMin NO ero NPMMEHEHNO Npu otbope Npob, cornacHo CT.
26 3akoHa Ne 162-O3 OOKYMEHTbI HALUMOHANBHOW CUCTEMbI CTaH4APTU3auMn MPUMEHSIOTCS
Ha OOOPOBOJSIBHONM OCHOBE, YTO UCKIOYAET X 06sa3aTeNbHOCTb NPY BbIOOPE TOW NN NHOWN
METOANKW, TOrO NN NHOro MeToOAa UccneoBaHunii.

Takxke oTMeTuM, 4To B3ameH TOCT 31861-2012 cerogHsa npuHaT FTOCT P 59024-202033
«HaumoHanbHbI cTaHgapT Poccuiickon ®epepaunn. Boga. Obuwme TpeboBaHus K oTbopy
npo6»34, KOoTopbI OoMXeH Obll HavYaTk AeictBoBaTh ¢ 01.08.2021, HO B COOTBETCTBUM C
N3MeHeHnsIMU1, BHeCeHHbIM npukadamu PocctangapTta ot 29.07.2021 Ne 667-cT, 30.05.2022
Ne 423-CT, CPOK BBELEHMS B AENCTBUE AAHHOIO AOKYyMeHTa nepeHeceH Ha 01.01.2023.

Opyroin gokymeHT MNMHO @ 12.15.1-08 «MeToanyeckne ykazaHus no otbopy npob ans
aHanusa CTO4YHbIX BOO», yTBepXaeHbl OBY «DLIAO»S. B pamkax cBoeit koMmneTeHumn OBY
«PLAO» pykosoactsyeTcs 4. 3 cT. 1 PepepanbHoOro 3akoHa ot 26.06.2008 Ne 102-P3 «O6
obecrneyeHnn eauHCTBa M3MepeHuin»3®. YkaszaHHbIM 3akKoHOM B CT. 5 ycTaHaBnuBaeTcs
BO3MOXXHOCTb BBEOEHUSA HOBbIX METOAOB, HO MNOOTBEPXAEHWE COOTBETCTBUS METOAMK
(MeToOoB) n3MepeHun oba3aTenbHbIM METPOSIOMMYECKUM TPEOOBaHNSM K COOTBETCTBYHOLLM
N3MEPEHNAM OCYLLECTBNASETCSA NYyTEM aTTecTaumm METOAVK (MeTonoBs) namepeHuin. CeegeHns
06 aTTecToBaHHbIX MeToaMKax (MeTtogax) usmMepeHnin nepepatloTcs B degepanbHbIn
NHOPMaLMNOHHbLIN POHA NO 06eCNEeYEHN0 egUHCTBA N3MEPEHUI NPOBOAALLMMUN aTTECTALMIO
topPUONHECKUMN NnuamMn 1 nHgneupyansHsiMu npegnpuHumatenamm (PriC «APLLNH»).

[MoaToMy yKasaHHble MeTOOUYEeCKUe OOKYMEHTbl MO CBOe Npupoge UMEKT efuHble
Lenn, Ho 06a3aTenbHbl TONTbKO B TOM Clly4ae, ECNM OHN BKJIKOYEHbI B 06/1aCTb akkpeanTaumm
nabopartopun nnm ecnm NPUHSATbI ans pykoBoACTBa COOTBETCTBYIOLLM
NPaBoNPUMEHNTENbHBIM OPraHOM B CBOEN OEATENbHOCTU AN KOHKPETHONO KOHTPOJSIbHOIO
(Hap30pHOro) AencTBMS.

3 ocobeHHOCTelN coaep XaHns yKasaHHbIX JOKYMEHTOB MOXHO OTMeTUTb, 4To B FTOCT
31861-2012 He npegycmaTpuBaeTCsa perfameHTaumsa napanienbHoro ortbéopa npob, B
otnnyme ot MNHO ® 12.15.1-08 n TOCT P 59024-2020, npu atom B NMH ® 12.15.1-08 60nee
AeTaNlbHO pacnncaHa cama npoueaypa otbéopa no cpasHeHuto ¢ FOCT P 59024-2020. Takxe

3akoHopartenscTea P®. 06.07.2015. Ne 27. CT. 3953.

3 Tlpukas Poccrangapta ot 10.09.2020 Ne 640-ct «O6 yTBEpXAEHUM HaUMOHANBHOrO cTaHaapTa Poccuiickoit
depepayumn»//KoHcynbtaHTI0C: caiiT: Kommepy. MHTepHeT-Bepcus. - URL: https://www.consultant.ru (gata obpawerus: 19.10.2022).

34 NanHbin FTOCT ocHoBaH Ha nosnoxxeHusix MICO 5667/1-2006. KavecTBo Boabl. OT60p npob. YacTb 1. Kavectso Bogpl. OT60pP
npo6. Yactb 1. PykOBOACTBO NO COCTaBNEHNIO NporpamMm n metoamk otéopa npob; NCO 5667/2-1991. Kayectso Boapl. OT60p npob.
YacTtb 2. PykOBOACTBO MO COCTaB/IeHMIO METOAVK BbIBopoYHOro KoHTpons; MCO 5667/3-2003. KavecTtso Bogbl. OT60p npob. HYacTtb 3.
PykoBOACTBO NO xpaHeHuio 1 obpalleHuio ¢ npobamu Boabl; ICO 5667/4-1987. Kayectso Boabl. OT60p Npo6. Hacte 4. PykoBoacTeo
no otéopy Npob 13 eCTeCTBEHHBIX N UCKYCCTBEHHbIX 03ep; CO 5667/6-2005. Kayectso Bogbl. OT60p Npob. Yactb 6. PykoBoacTso no
oT60pY NPo6 U3 PEK 1 NMOTOKOB, MO3TOMY UX aHaIM3 OTAENBHO He MPUBOAWTCS B HACTOSILLEM VCCef0BaHnM.

3 (depepanbHOe roCynapCTBEHHOE OGroKETHOE YyupexaeHune «deaepasnbHblii LEHTP aHanmsa M OUEHKU TEeXHOreHHOro
Bo3pelicTeus» (MHH 7702052884), https://fcao.ru.

36 PepepanbHbIii 3aKOH OT 26.06.2008 Ne 102-D3 «O6 obecneveHur eanHCTBa N3MepeHUii»//CobpaHre 3akoHogaTenscTaa PO.
30.06.2008. Ne 26. CT. 3021.
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NOCT P 59024-2020 w TOCT 31861-2012 npepycmaTpmBaloT MNpensapuTesnbHYHO
CTaTUCTUYECKYIO 06PabOoTKy AaHHbIX O YCTaHOBNEHUS HEOOXOAMMOro KomyecTsa otbopa
npob, peayfibTaTbl KOTOPbIX MOXHO cyuTaTb [OBepUTeNbHbIMKU, OTMeTUM, 4YTOo [OCThI
npegycmMaTpusatoT hopMybl pacyeTa gna oTbopos 13 pacHeta He meHee 150 pas, noaTomy
3TN HopMaTuBbl 60SblUEe NOAXOAAT ANS opraHn3auuy NPOuU3BOACTBEHHOMO 3KOS10MMYECKOro
KOHTPONSA 1 MOHUTOPUHIa NPUPOLHONM cpeabl N HE NOOXOOAT AN NPOBEAEHNSA KOHTPObHbIX
(HaA30pPHbIX) MEPONPUATIUIA (BENCTBNIN) B YCIOBUAX COBMIOAEHNSA KOPOTKUX CPOKOB MPOBEPKM.

Vicxogoa 13 M3N0XXEHHOro, Mbl MOXXEM HabniogaTb BaXKHOE MNPaBOMNPUMEHUTESIbHOE
3HayeHne, Hanpumep, NPy OLUeHKe pesysibTaToB N1abopaTopHbIX NCCNeLOBaHNA (3KCNEPTU3bI)
B CyAe, B KOTOPOM [O/MKEH CTaBUTCA BONPOC HE O COOTBETCTBUM OT6Opa Npob Kakomn-nnbo
N3 MeToguk B ObLliemM, a COOTBETCTBYET M OTOOP TOW METOAMKE, KOTopas OTpaKeHa B
obnacTn akkpeguTauum npoBoaUBLLEN 3KCNepTU3y Nnabopatopumn. ITO ABASETCA KIIHOHEBLIM
BOMNPOCOM B YCTaHOBJSIEHMM 3aKOHHOCTU MPOBEAEHHbIX OTOOPOB MPO6 U MNONYYEHHbIX
pes3ynbTaToB, HaNpUMep, aHann3 apbuTPaXKHbIX cyaebHbIX aen®’, nokasbiBaeT OTCYTCTBME
npopaboTKn BONPOCOB, 3afaBaeMbliX 3KCMNEPTY N HEMOHUMaHWE CyLLLeCTBa NPaBOOTHOLLEHNA,
Korga CTaBUTCs TOMIbKO OAMH BOMPOC: «...MPUYUHEH N1 BOOHOMY OObEKTY Bpef 1 ecnv Aa, 1o
COOTBETCTBYET NI pacyeT Bpena MeToauKe UCHUCNEHWUS pasmepa Bpeda, NPUHUHEHHOrO
BOOHbIM O6ObeKTaM BCNEACTBME HapylleHWsi BOAHOro 3akoHopaTesnbcTBa®® (ganee -
MeToamnka Ne 87)?7». Tak Kak cyaebHbI SKCNEePT HE MOXKET BbIXOAUTb 3a PaMKU MOCTaBIEHHbIX
BOMPOCOB 1 BbIHY)XOEH nccnenosatb ToNbko Metoauky Ne 87, MO3TOMY HE MOXET BbISBUTb
NPUYNHbI NPO6GMEMbl BO3HUKLLENO cCrnopa O Hecornacum ¢ pesdynbtatamu nabopaTopHbIX
nccnenoBaHNii NN PaACXOXXAEHUN NOMYYEHHbIX NapannesbHblX Pe3ybTaToB.

2. Buabl uenein ot6opa npob n 4OCTUKUMbIN pe3ynbTaT

Llenn otbopa npo6 MOryT BbipaKaTbCA Kak u3 (OpMbl MUCCnegyemMoro obbekTta
(npobomatepunana) (HanpuMep, aBapuUNHOE NATHO HEDTENPOLYKTOB HA BOAHOM OOBLEKTE NN
CcOpOC pPaCTBOPEHHbIX 3arpsSHALWMX BELWECTB B COCTaBe CTOKOB), Tak W No cdepe
AeATeNbHOCTU (Hanpumep, NPOU3BOACTBEHHAs, CaHuTapHas, 6bITOBas, rocyaapCTBEHHbIV
9KOIOMMYECKNIA MOHUTOPUVHI nn hefeparnbHbli FrOCYAapCTBEHHbIN SKOOMMYECKNA KOHTPOSb
(Hagzop)).

HeobxoomMMo OTMETUTb pasfnMyne Mexny MeTOAaMy KOHTPOSs 3a KOHLUEeHTpauumen
3arpsasHsAWKMX (BpenHblX) BEWecTB B Boge W Metogamum ee oTtbopa. KoHTponio u
HOPMMPOBaHNIO MNo4JIeXXaT BELWECTBa BKJ/KOYEHHbIE B pacrnopsbkeHue [MpaBuTenbcTsa

87 PeweHus apbuTtpaxHbix cygoB no genam A40-154255/2020, A40-155359/2020, A64-8616/2021, A23-7614/2020, A23-
4469/2020 n 1.4.

38 Mpukas MuHnpupopbl Poccun ot 13.04.2009 Ne 87 «O6 yTBEP)XAEHUM METOAMKN NCHUCNEHNS pa3Mepa Bpeda, MPUHMHEHHOO
BOOHbIM OOBEKTaM BCNEACTBUE HapyLUEHWsi BOOHOIO 3aKoHoOAaTeNbCTBa»: 3apernctpupoBaH B MuHiocTe Poccum 25.05.2009 Ne
13989//Poccuiickas radeta. 24.06.2009. Ne 113.
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Poccuitckon ®epepaumn ot 08.07.2025 Ne 1316-p.2° Mpu aToMm npukasom MuHcenbxosa
Poccun ot 13.12.2016 Ne 55240 yTBep>xaeHbl HOPMaTUBbI Ka4yecTBa BoAbl BOAHbLIX 06 bEKTOB
PbIBOXO3ANCTBEHHOrO 3HA4YeHUs, B TOM YMCNe HOPMaTUBOB MpefdesibHO [OMyCTUMbIX
KOHLIEHTPaUMIn BpeOHbIX BELEeCTB B BOAAx BOAHbIX OOBLEKTOB, Mpu 3TOM B Tabnuue 2 K
YKa3aHHOMY MpuKady nepeyucsieHbl MeToObl KOHTPONs gns  COOTBETCTBYIOLLEro
KOHTPOJIPYEMOro BeLlecTBa, Mo METOOOM KOHTPONSA npukasd NoOHMMaeT MeToAdbl aHanmsa
Bewectsa  (aTOMHO-abCcopbuUMOHHAss  CNEeKTPOCKONus, rasosass  xpomarorpadus,
WH(paKpacHas CNeKTPOCKONUa 1 npo4vme Metogbl). B MeToamkax Takxe MNpucyTCTBYIOT
pasgernbl No nopsgky otéopa Npob Anst KOHKPETHbIX BELECTB N0 BUAaM aHann3a, OfAHaKo BCe
OHM UMetoT 61aHKeTHble HOpMbI 1 oTcebinatT K FTOCT 31861-2012.

B npakTuke BO3HMKAIOT Yalle BCero Crnopbl Mo NpPUMEHEHHbIM MeToham onpeneneHus
(KOHTpONS) BeLlecTBa, HanpuMmep, B npukase MuHcenbxo3a Poccum ot 13.12.2016 Ne 552
YCTaHOBJIEH KOHTpONMpyeMbln nokasatesib no >Kenesdy (Fe) pactBopumasa dopma, MeTof,
koHTpons NCT1 (MmeToa nHOyKTUBHO cBA3aHHOW nnasmbl) unn AAC (atomHo-abcopbunoHHas
cnekTpockonus). JTabopaTtopus B NPOTOKOE NCMbITAHUI YKa3blBaeT NPUMEHEHHbBIN METOL, NO
MNHO ® 14.1:2:4.50-96*', KoTopas npepgnonaraeT onpeneneHne seLlectsa hoTOMETPUYECKUM
METOLOM C CyNbOCanMuUMIOBO KUCNOTON U Ha NepBbI B3rnsg He MOXKET ObiTb NPUMEHEHA
B nccnepgosaHun. OgHako AaHHasa MeToanka UMeeT CBUOETENbCTBO 06 aTTecTaumm METOANKN
(MeToaa) N3mepeHnin, NO3ToMy B cuny cT. 5 DegepanbHOro 3akoHa ot 26.06.2008 Ne 102-03
n FOCT P 8.563-2009* nmeeT paBHOLIEHHOE MPUMEHEHNE, YTO U yKasaHHble B MpuiKase
MwuHcenbxo3a Poccun ot 13.12.2016 Ne 552, a no topuanyeckonm cusie Npukas He MOXXET
npeoponeTb TpeboBaHuA denepansHOro 3akKoHa, Y4MTbiBas, YTO CrneunanbHON HOPMO Ond
NPaBOOTHOLUEHNA MO MPUMEHEHUIO METOO0B KOHTPONs OyAeT SABNATbCA 3aKOH, a oS
YyCTaHOBMIEHNS NpefesibHbIX KOHLEHTPaUNn BELLECTB CreumasnbHblil NPUKas.

Bbi6op TO vnn nHOM METOAMKM AN NpobooTbopa 3aBUCUT OT LENel, npecnenyemMbix
cybbekToM 0T60opa Npob BoApl. B Luensx opraHnsauum Nnpon3BoLCTBEHHOMO 3KOIOMNMYECKOro
KOHTPONSA NPUPOAONOSIb30BaTENO YCTAHOBMIEHbI TPEOOBAHNSA MO KOHTPOJIO 32 COCTOAHUEM

3 PacnopsixeHvne [Mpasutenbctea Poccuiickoli ®epepaumn ot 08.07.2015 Ne 1316-p «O6 yTBEp)XAEHUN MepeYHst
3arpssHALWNX BELLECTB, B OTHOLUEHUM KOTOPbIX MPUMEHSIIOTCS Mepbl FOCYAAPCTBEHHOrO PEerynMpoBaHusi B 061acT OXpaHbl
oKpyXatoLeil cpegbl»//Cobpanune 3akoHodatesibcTea P®. 20.07.2015. Ne 29, vacTh Il. CT. 4524.

40 Mpukas MuHcenbxos3a Poccum ot 13.12.2016 Ne 552 «O6 yTBEP)XAEHMN HOPMATUBOB KayecTBa BoAbl BOAHbLIX O6BHEKTOB
PbIBOXO3SANCTBEHHOrO 3HA4YEHUS!, B TOM YMCJIe HOPMATUBOB NPeAeSbHO AOMYCTUMbIX KOHLEHTPaLMA BPeAHbIX BELLECTB B BOAAX BOAHbIX
06BbEKTOB PbI6OX03SANCTBEHHOIO 3HaYeHNs»: 3apernctpuposaH B MuHiocte Poccun 13.01.2017 Ne 45203//OdhmumanbHblii UHTEPHET -
nopTan npasoson nHdopmauun. — URL: http://pravo.gov.ru (gata obpatienms: 16.01.2017).

ATMHLO © 14.1:2:4.50-96. Konn4ecTBEHHbIN XUMUHECKNIA aHann3 Bog. MeToamka n3amepeHinii MacCcoBol KOHLEHTPauUMmM o6Lwero
>Xenesa B MUTbEBbLIX, MOBEPXHOCTHLIX U CTOYHbIX BoAax (hOTOMETPUYECKUM METOAOM C CyNbghocannumnoBoi kucnoton. M.: dBY
«@OLIAO», 2011.

4“2 I"OCT P 8.563-2009. HauuoHanbHbIli cTaHaapT Poccuiickoin ®epgepaumn. FocypapcTBeHHasi cuctema obecneveHnst eAMHCTBa
n3mepeHuii. Metoamkm (MeTogbl) USMEpPeHUA: yTB. U BBeAeH B aenctaue MNprnkasom PoctexperynnposaHus ot 15.12.2009 Ne 1253-cT.
M.: CtaHgapTuHcdopm, 2010.

International journal of Professional Science

Ne9-2022 02


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|

Bogb! (Npvka3 MuHnpupogdbl Poccumn ot 18.02.2022 Ne 10942 n n. 9.2.1 MNopsiaka BegeHUs
COOCTBEHHMKaMK BOOHbIX 0OBEKTOB 1 BOLOMOIb30BaTeNsaAMmM yyeta obbema 3abopa (M3bATns)
BOAHbIX PECYPCOB 3 BOAHbIX 0ObEKTOB U 06bemMa cOpoca CTOUHbIX, B TOM YUCSE OPEHAKHbIX,
BOA, UX KayecTBa*), Tak Xe Kak 1 s pacyeta Hopmatusos gonyctumoro cépoca (HOC) (.
15 n n. 14 MeTtogukn pa3paboTKu HOPMaTMBOB AOMNYCTMMbIX COPOCOB 3arps3HAOLLNX
BELECTB B BOAHble OObEKTbl AN BOAOMNOMb30BaTenen?®) kKoTtopble onpenensior, 4YTO
hakTn4ecknii coOpPOC 3arpA3HALNX BELECTB O0J/DKEH OonpenensitbCa B COOTBETCTBUM C
HOPMAaTMBHbIMW LOOKYMEHTaMu Mo OTOopy MNpob ANns aHanu3a CTOYHbIX BOA W YYeTy UX
KayecTBa M nNpenycMarpuBaioT NpuUMeEHeHWe npu otbopax npob TONMbKO aTTecToBaHHbIE
METOANKMN (MeTOLbI) NU3MEPEHUIA.

Ona  rocyaapCTBEHHOrO  3KOMOMMYECKOro  MOHUTOPUHrA,  OCYLLECTBISIEMOro
PocrugpomeT no npukady MwuHnpupogsl Poccum ot 24.02.2014 Ne 1124 peiicTByeT
BHYTPEHHNIA MOPSAOOK, YCTaHoBreHHbIn: PO 52.24.689-2021 «[lopsgok paccMOTpeHus u
COrnacoBaHus NPOEKTOB HOPMAaTMBOB OOMYCTUMOro cbpoca BpeOHbIX BELLECTB B BOAHbIE
06bekTbI»*, P 52.24.353-2012 «PekomeHgaumn. OT6op npob NOBEPXHOCTHbLIX BOA, CyLUN U
OYMLLIEHHBIX CTOYHbIX BoO»*®, P 52.24.309-2011 «OpraHnsauus n nposefeHne PexKMMHbIX
HabMIOOEHUA 32 COCTOSIHMEM W 3arpsi3HEHMEM MOBEPXHOCTHbIX BOA Ccywu»*°. [aHHble
OOKYMEHTbI HE MOIYT OnpenensTb NPaBOOTHOLLEHNS XO3ANCTBYIOLLNX CYyOBbEKTOB HANPAMYIO,
TaK Kak pes3ynbTaT NX NPUMEHEHMS BblpaXkaeTcs B hopmMe YyCnyr (B T.4. roCyaapCTBEHHbIX) 1
NO3TOMY BXOAUT B chepy AOrOBOPHbLIX OTHOLLEHNIA.

Ona dhenepanbHOro rocyfapCTBEHHONO 3KOMOMMYECKOro KOHTPOMS (Hag30pa) cornacHo
n. 33 nocraHoBneHus lpasutensctea Poccuiickon ®epepaumm ot 30.06.2021 Ne 1096 «O

4 Mpukaz MuHnpupogbl Poccum oT 18.02.2022 Ne 109 «O6 yTBeEpXAEHWM TpeboBaHWn K COAep>KaHuto MNporpamMmbl
NMPON3BOACTBEHHOIO 3KOJIOMMHYECKOrOo KOHTPOJS, MOpsidKa U CPOKOB MPeAcTaBiieHns oTdeTa 06 opraHu3aumm u O pesyfbrarax
OCYLLIECTB/IEHNS MNPOU3BOACTBEHHOIO 3KOJSIOMMYECKOrO KOHTPONs»: 3apeructpuposaH B MwuHiocte Poccum 25.02.2022  Ne
67461//OdurupansHbiii MHTEPHET-NOPTan npasosoi nHdopmaummn. — URL: http://pravo.gov.ru (pata obpatuermns: 25.02.2022).

4 Mpvkas MuHnpupogbl Poccum ot 09.11.2020 Ne 903 «O6 yTBEpXAeHUM Mopagka BefdeHus COBCTBEHHMKamMM BOOHbLIX
06BbEKTOB 1 BOAOMNOIb30BaTENAMN y4eTa 06bema 3abopa (M3bATNs) BOAHbIX PECYPCOB M3 BOAHbIX 0OGBLEKTOB U 06bema copoca CTOYHbIX,
B TOM 4/CiEe APEHaXHbIX, BOA, UX KadecTsa»: 3apernctpuposaH B MuHiocte Poccun 18.12.2020 Ne 61582//OdmupmanbHbiil UHTEPHET-
nopTan npasosoi nHdopmauun. — URL: http://pravo.gov.ru (gata obpatienus: 21.12.2020).

4 Mpuka3 MuHnpupoasl Poccumn ot 29.12.2020 Ne 1118 «O6 yTBep>xaeHnn Metoamku paspaboTkm HOPMATUBOB LOMYCTUMBIX
COPOCOB 3arpsa3HAIOLLMX BELECTB B BOAHble 0OBbEKTLI AN Bogonosib3osatenemn»: peg. ot 18.05.2022; 3apernctpuposaH B MuHiocTe
Poccun 30.12.2020 Ne 61973//OcmupmansHblii IHTEPHET-NopTan npasosoi nHdopmaumun. — URL: http://pravo.gov.ru (aaTta obpatyeHns:
31.12.2020).

46 TMpukad MuHnpupogbl Poccum ot 24.02.2014 Ne 112 «O6 yTBEpXAeHUM MeToanYecKnX yKasaHuii Mo OCYLLECTBNEHWIO
rocyfapCTBEHHOrO MOHWUTOPMHra BOAHbIX OOBLEKTOB B 4YacTuW OpraHvw3auMm u npoBefdeHus HabnopgeHun 3a copeprkaHuem
3arpssHSAOLWNX BELECTB B [OOHHbLIX OT/IOXKEHUSIX BOAHbIX OOBLEKTOB»: 3apeructpupoBaH B MuHiocTe Poccum 18.07.2014 Ne
33149//BronneTeHb HOPMaTUBHBIX aKTOB (hefepasibHbIX OpraHoB UCMOoNHUTENbHOM BnacTu. 29.09.2014. Ne 39.

47 PO 52.24.689-2021. MNopsigoK pPacCMOTPEHVSI U COrflacoBaHKs MPOEKTOB HOPMAaTVBOB [OMYCTMMOro cbpoca BpeaHbIX
BELLECTB B BOAHbIe OOBEKTLI: YTB. pyKoBoguTenem Pocrugpometa 22.03.2021//KoHcynbTaHTlInioC: caiiT: KOMMepY. NHTEPHET-BEPCHS.
- URL: https://www.consultant.ru (gata obpaieHus: 19.10.2022).

48 P 52.24.353-2012. Pekomerngauumn. OT6op Npo6 NOBEPXHOCTHLIX BOL CYLLUN M OHULLEHHBIX CTOYHBIX BOA: YTB. 3aMECTUTESIEM
Pykosogutens Pocrugpometa 10.05.2012. Pocrugpomet, ®IBY «XW», 2012.

49 P[ 52.24.309-2011. OpraHusauus 1 npoBedeHNE PEXUMHbIX HABMIOAEH NI 32 COCTOSIHAEM U 3arpsi3HEHNEM NMOBEPXHOCTHbIX
Bop, cywwu: yt8. Pocrugpometom 25.10.2011. PocTtos-Ha-[oHy: PocrugpomeT, ®IrBY «'XU», 2011. JokyMeHT yTpaTun cuny ¢ 3 anpens
2017 ropa B cBA3K ¢ n3gaHnem npukasa Pocrugpometa ot 20.12.2016 Ne 58. BaameH BBefeH B gevicteune PL 52.24.309-2016.
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thegepanbHOM rOCydapCTBEHHOM 3KOJNOMMHYECKOM KOHTpone (Hagsope)»°° otbop npob
(0o6bpasuos) BoAbl, NOYBbI, BO3AyXa, CTOYHbIX U (UNKN) OPEHAKHbIX BOL, BbIOPOCOB, COPOCOB
3arpsA3HALWMX BELECTB, OTXO[0B MNPOM3BOACTBA W NOTPEONEHMS OCYLECTBASETCA B
COOTBETCTBUN C YTBEPXAEHHLIMM OOKYMEHTaMu MO cTaHgapTu3auun, npasunamu oTbopa
npob (o6pasuos) U MeTogamMn UX UCcnegoBaHuin (MCNbITaHUA) N USMEPEHUIN, TEXHNYECKMMU
pernameHTamm Wan WHbIMXW HOPMATMBHBbIMW TEXHUYECKMMUW LOKYMEHTaMu, npaBuiamMu,
METOAAaMN WCCNEeAoBaHUA (UCMNbITaHUA) U U3MEPEHUA U WHbIMW  OOKYMEHTaMu Ons
HanpasBneHnsa yKadaHHbIX Npob (06pa3uoB) Ha SKCNEPTN3Y B IKCNEPTHYIO OpraHn3auuio.

Mpn aTom cornacHo cT. 81 4. 4 ®epepanbHoro 3akoHa ot 31.07.2020 Ne 248-d3 «O
roCyAapCTBEHHOM KOHTpONe (Hag3ope) M MyHuMUMnanbHOM KOHTpone B Poccuiickon
depepaunn»°! (nanee — 3akoH Ne248-®3) no pesynbTatam oT6opa Npo6 (06pasuos)
WHCNEKTOPOM WAN MPUBMIEYEHHBIM UM NULIOM COCTaBASIETCA NPOTOKON oTb6opa npob
(06pasuoB), B KOTOPOM yKasbiBalOTCS Aata U MECTO ero COCTaBIEHUSA, [OMKHOCTb, (hamumnmns
N HMUMAsbl MHCMNEKTOPA, 9KCnepTa uin cneumanncTa, CoCTaBMBLUMX NMPOTOKOS, CBEAEHUS O
KOHTPONMMPYEMOM NMLE WAW ero npeacrasButenie, NpUCyTCTBOBaBWNX MNpu oTbope npob
(0o6bpa3zuoB.), ncnonb3oBaHHbIE METOANKIM OTOOpa Npob (06pa3yoB), HbIE CBEAEHUS, UMEIOLLNE
3Ha4veHne ana ngeHtTudpukauum npob (06pas3uyos). A 4. 4 cT. 84 3akoHa Ne 248-O3 ycTaHoBMNA,
4YTO 06513aHHOCTb 0TOOPA, YOOCTOBEPEHNS 1 NPEeaCTaBIEHNS HA 3KCNEPTN3Y 00pa3L0B NEXUT
Ha KOHTPOJIbHOM (HaA30PHOM) OpraHe, OQHaKO 3TO He UCKJ/IYaeT NpuBEYEHNE SKCMepToB
AN NPOBEAEHNS COOTBETCTBYHOLMNX OTOOPOB.

N3 4yero cnepyet, 4YTO KOHTPOSbHbIA (HaA30pPHbIA) OpraH BrnpaBe CaMOCTOATENbHO
npomnssecTn oT6op NPO6 1M NpMBNeYb oA 3TOro OENCTBUSA COOTBETCTBYIOLLYHO 9KCMEPTHYHO
opraHmsaunto. CoOTBETCTBEHHO BbIOOP MPUMEHMMbIX METOAOB OTOOpa B MEPBOM Clyvae
nexnt B cepe KOMMETEeHLMM KOHTPOJSIbHOrO (HaA30pHOro) opraHa, a BO BTOPOM -
9KCNepTHOWM opraHunsauun (naéoparopun).

Mpn aToM, ecnu Ka4yecTBO BOAbl B TOYKe OT6opa npobbl HECTAOUIBHO U NOABEPXKEHO
CNyYanHbIM NN CUCTEMATUYECKMM U3MEHEHUSIM, UM KA4ECTBO BOAbl CTabWIBHO HU3KOE, HE
NOABEP)XXEHHOE W3MEHEHNSIM 3KCMEPTHas opraHM3auusi UM KOHTPOJbHbIA (HaOA30PHbIN)
OopraH B paBHOW cTeneHn 0b6s3aHbl 060CHOBATb KONMYECTBO OTOOPOB B 3a4aHHbIN Mepuop,
BpemMeHn. Hanpumep, B NpaBONPUMEHUTENBHON MNPaKTUKE CyLEeCcTBYeT AUCKYCCus Mo
ONpedeneHnto KoamyYecTasa 1 nepmnoga otbopa npob ans pacdera pasmepa Bpeaa BOOHOMY
0b6bekTy, corfacHo n. 22 MeTtoamku Ne 87 nokasaTenb (aKTUYECKON KOHLEHTpauuu

%0 MocTaHoBneHve Mpasutensctea Poccuiickoit ®epepaunn ot 30.06.2021 Ne 1096 «O chedepansHOM rocyaapcTBEHHOM
3KOJIOrM4EeCKOM KOHTpOE (Hap3ope)»: peq. oT 26.02.2022//Cobpanne 3akoHogatensctea P®. 12.07.2021. Ne 28, yacTb I. CT. 5526.

51 depepanbHblii 3akoH oT 31.07.2020 Ne 248-®3 «O rocynapCTBEHHOM KOHTPONE (HaA30pe) Y MyHUUMNANbHOM KOHTpoONE B
Poccuiickoin Pepepaunn»: peq. ot 06.12.2021//Cobpanune 3akoHogatenbctea P®. 03.08.2020. Ne 31, yacTb I. CT. 5007.
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3arpsasHaowero BewectBa (Cdi) paccunTbiBaeTcs Kak cpepHsss apudmMeTudeckass Tpex
oT60pPOB NP06, OAHAKO NoKasaTeslb BPEMEHM HeratnsHoro so3genctems (T) Bpoge ykasbisaeT
Ha BECb NMepuod HeratuBHOro BO3AENCTBIUSA, TO €CTb OOHW 3KCNEPTbI-NPaKTUKN CHUTAIOT, YTO
BCe Tpu 0T60pa Npob BOAb! AOKHbI ObITb C MPEBbILLEHMEM LOMYCTUMbIX KOHLEHTpauun, ons
BblAEP>KNBAHUSA MOMIOXKEHNA METOANKMW, a ApYyrne, CHATaKOT, YTO BCe OTOOPaHHbIe Npobbl He
006a3aTeNbHO OO0/MKHbI UMETb MPEBbLILWEHME MNoKasaTenen, [OCTaToO4HO, 4YTOObl CpeaHss
apudmeTnyeckaa Obina 6onble gonyctumon, a Bpems (T) ykasbiBaeT Ha BPEMEHHOMN
NPOMEXXYTOK OCYLLECTB/IEHUA KOHTPONS 3a COAEP>KaHMEM BeLLeCcTBa, MO3TOMY OH U
XapakTepu3yeTcs nepnogoM BO3LENCTBUSA, NHadye Obl nepuod Obin 6bl 6ECKOHEYHbIM MOKa
OCYLLECTB/ISIETCS HeraTuBHasi AeATENbHOCTb, YTO B PaMKax KOPOTKUX CPOKOB KOHTPOJIbHOIO
(Hag30pPHOIro) MEPONPUATUA CTAHET HEOCYLLECTBUMbIM.

FOCT P 59024-2020 packpbliBaeT BO3MOXXHbIE TuMbl NPO6 U KX MPENMYLLECTBEHHOE
NCNOJSIb30BaHMe: MNPOCTble (pa3oBble; TO4YeYHble MPOObI); CMelWaHHble (COCTaBHbIE;
ycpenHeHHble: (a) nepuogudeckoro otbopa (nepuogmyeckme npobbl BpPeEMSA3aBUCSLLME,
nepuogn4eckmne npobbl MOTOKO3aBuCALWME, Nepunoanyeckmne Npobel o6bemosasucsawme); (6)
HenpepbIBHOro oTbopa (HenpepbiBHble MPOO6bl, OTOOpPaHHbIE NPU MOCTOSIHHOW CKOPOCTW
NoTOKa, HENpepPbIBHbIE NPOOLI, 0OTOOPaHHbIE NPY HEMOCTOSIHHOM CKOPOCTW NOTOKA); (B) oTOopa
npob cepusimn (NPobbl rNybrnHHOrO Npoduns, Npobbl Npoduns niowaan); NPobbl 60bLOro
obbema.

Vicxogsa 13 Bbilwe yKasaHHOW cneunduKkn Lenen MoXXHoO andgepeHumposaTb TUnbl Npo6
C wux cneyucmkon. [Ona NpPOM3BOACTBEHHOINO 3KOMOMMHYECKOro KOHTPOMS  MOXXHO
ncnosb3oBaTb BCe Mpegnaraemble  Tunbl Npo6 B 3aBMCUMOCTU  OT  TEXHOMOrmmn
NPOM3BOACTBEHHbIX MPOLECCOoB npeanpusaTus. [Ons rocyaapCTBEHHONO 3KONOMMYeCKoro
MOHUTOPMHIra, CaHUTAPHbIX 1 BbITOBLIX LEeNen, a TakXKe 3KOJIOrMYecKOro KOHTposs (Haa3opa)
BEPHO MPUMEHATbL NPOCTbie TUMbl NPO6, Tak Kak B AaHHOM Tune npob npobomaTtepuan
XapakTepmn3yeT Ka4eCcTBO BOAbl B KOHKPETHOE BPEMS B KOHKPETHOWM TOYKE, YTO (haKTU4ECKN
N OTBeYaeT TeM NOTPeBHOCTAM O KOTOPbIX M YCTaHOBMEHb! LeNN BbISBUTb BO3MOXXHOE
HanmMyne 3arpsAs3HeHnsi, TO eCTb Korga Lenb nporpaMmmbl otTéopa npob - OLEeHUTb Ka4ecTBO
BOAbl MO OTHOLLEHMIO K HOpMaTtuBam cofep>kaHus (NpegefibHO A0MYyCTUMbIX KOHLEHTpaLui)
nokasarenen B BOAE, YCTAHOBMIEHHbIX B HOPMATUBHbIX JOKYMEHTaX.

Hanpumep, B HaA30pPHbIN OpraH NocTynuna NnHpopMauns o0 3arpsa3HeH pekn CTokamm
npegnpuaTusa. VIHCNeKTop Hag30pHOro opraHa u aKcrnepTHas opraHn3auus He MOXXEeT cpagy
onpegennTb HeobxoaMmbli TUN NPo6 Ans NPOBEAEHUS KOHTPOJSIbHOMO (HaA30pPHOr0)
MEepPOnpUATUSA, TaK Kak, TONIbKO OCMOTP Ha MeCTe NMPOUNCLLECTBUS MOXXET NoKasaTb Kakue Lenm
HeobxoaMMO [OCTUYb npu  nabopaTopHbIX uccnegoBaHuax. Moxkem nunwb cpenatb
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NPEeAnoNioXKeHne, 4TOo ANs onpegeneHus Tuna u npob, Mecta M UX Konndectsa 3a
ONpPEedeneHHbln Nepuon BPeMEHN, HEeOBXOOUMO WUCXOAUTb N3 HOPMaTMBOB AO0MYyCTUMOro
BO3OENCTBUA YCTaHOBJIEHHbIX [ONA KOHKPETHOrO MNpupogonofib3oBaTens, Tak >XXe U3
NPegnonoXXeHns, YTO CaM CUrHan O BOSMOXHOM HapyLUEHU rOBOPUT O HECTABUSIbHOCTU 1
CIy4aiHOCTU U3MEHEHUs KadecTBa BOAbl (CTOMHOW BOApl), MO3TOMY MpU (GOPMUPOBaAHUN
nporpamMmMbl UCCNeoBaHUN OOMYCTUMO YCTaHaBAMBaTb PaHOOMHOE KOMYeCTBO OTOOPOB
npob Kak B MakcuMasibHO KOPOTKUI MPOMEXYTOK, HanpuMmep, B TeYeHne 2 4acoB, TaK U
MakcumanbHoe OAuTeNbHbI Nepuod, Hanpumep, cnycta 6 MecsaueB, Hanpumep, nocne
NCTEYEHNSI CPOKa BbINOJIHEHUS Npeanucanns 06 YCTpaHeHUN HapyLUEeHUA, HO 06s3aTenbHO
Bblaep>xmBas TpeboBaHMe O MUHMMaNbHOM KOonn4ecTBe OTOOPOB B Tpu pasa. ITo OygeTr
CTUMYNMPOBATb NPUPOLONOIb30BaTeNeN PpeakTUBHEE NCMPAaBNATb BbISIB/IEHHbIE HEQOYEThI B
paboTe NpeanpuaTns, Tak Kak B cuny n. 22.2 Metogukn Ne 87 OKOHYaHue nepuoga BpeEMEHU
() cnyxxut nmMbo NOBTOPHbIN 3amep BOAbl (CTOYHOW BOApl) 6e€3 npeBbiweHns, mMbo
npegocTasfieHne Npupoaonoib3oBaTeneM WHGpopMauum o pesynbtatax nabopaTopHbIX
nccneposaHnii 6€3 NPeBbILLEHNS YCTAaHOBMIEHHbLIX HOPMATUBOB.

MoaTomy B Lensx eaguHoobpasHoOro nogxona npv B3aMmoaencTemm PocnpupogHansopa
N 3KCNEPTHbIX nabopaTopuii B pamkax NPoBEAEHUSA KOHTPObHbIX (HAA30PHbIX) MEPONPUATUIA
B TeppuTOpMnanbHble OpraHbl HanpasseHbl (POPMbI 3asiBOK Ha f1abopaTtopHOEe UccneaoBaHue,
9KCNEepPTHOE COMNPOBOXKAEHME, NPOTOKOJI0B OTHOopa Npob 1 3aknioyeHunin. [JaHHble (hopMmbl
ABNAOTCA aKTyaslbHbIMU 00 YTBEPXKAEHUA perfameHTa B3avModeincTena®?, npu aTom paHee
AelicTBoBasn BpeMeHHbIl pernameHT B3aumoaeincTems®s, cogep xaluuii aHanornyHble hopMsl
3asBOK. B nporpammy unccnepoBaHuin BKIKOYAETCA BblOOp MecT oTtbopa npob, OObekT
KOHTPOSNA, Nepuoan4HoCcTb (4acTtota) oTbopa npob, KOHTPOAMPYEMbIE MoOKasaTenu,
KOMYeCcTBO Npob. 3asiBKa COOepP>XUT BCE yKa3aHHble Bbllle CBEAEHUS N ABNSETCA, NO CyTH,
NPorpaMmMon UCCnefoBaHNn ONnsa 3KCNepTHOW opraHusaunn, nNpusiekaeMon K nposeneHuto
KOHTPOJIbHO-HAA30pPHOro  MepPonpuAaTUA.  Takylo nporpammy  UCCRefoBaHui  OOJSDKHbI
COCTaBNATb W NPUPOAONONb3OBAaTENM €e CcofepXXaHne un npouegypa  yTBepXAaeHus
npegycmotpeHs! B [MHO ®© 12.15.1-08.

3aknioyeHue

MogBoast UTON MOXXHO CKasaTb, YTO BbIOOP METOOVK U METOL0B 0TOOpa Npobbl BOAb! (B
TOM 4uCNEe CTOYHOW, MPUPOLHON) OCTaeTCA 32 KOHKPETHbIMU UCCNenoBaTebCKUMU

52 nucemo PocnpupogHaasopa ot 04.10.2021 Ne PH-06-02-31/33472//Pelerne ApGuTpaxkHoro cyga WpkyTckoii o6nactu.
06.05.2022. No A19-25012/2021.

5 npukas PocnpupopHapsopa ot 17.08.2016 Ne 474 «O6 yTBEpxpeHun BpemeHHOro pernameHTa B3auMO[ENCTBUS
depepanbHOn cnyx6bl MO Hap3opy B cdepe NpMPOAOMNONb3OBaHUS, €€ TeppuUTOpUasbHbIX OPraHoB WM MOABEAOMCTBEHHBIX el
defepanbHbIX rOCYAAPCTBEHHbIX OIOMXKETHBIX YHYPEXAEHWA - LeHTPOB 11abopaTOpHOrO aHann3a WU TEeXHUYECKUX W3MEepeHui no
dhepepanbHbiM oKpyram»//KoHcynetaHTtl1toc: canT: Kommepy. nHTepHeT-Bepcus. - URL: https://www.consultant.ru (aata obpatleHus:
19.10.2022).
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naéopaTtopmamMn U AOSMKHOCTHBIMU NLAMM KOHTPOSbHBIX (HAA30PHbIX) opraHoB. CyLecTBo
CnopoB B cdepe pe3ynstatoB NabopaTtopHbIX WUCCAEAOBaHUN NO  YCTaHOBEHUIO
KOHLUEHTpauMnm XUMUYECKNX BELLECTB B npobomartepuane OO/MKHO paccMaTpuBaTbCA U3
3asBNEeHHbIX METOAMK B 06nactv akkpegutauum 3KCMEepTHOW  opraHusaumm  unu
onpepefieHHbIX B 3asBKe Ha nabopaTtopHOe COMNpPOBOXXAEHWE KOHTPOSIbHOrO (Haa30pPHOro)
pencteus (B akte otbopa npob, ecnm KOHTPOJSIbHbIN (HAA30PHbIN) OpraH BbIMNOSHAET OT60P
camocToATeNbHO). B 3aBucumocTn OT uenen otbopa npob, nofaydarens WHgpopmauuu
OXXMaaeT onpeneneHHoro pesynbrara, KOTopbIi HanpsiMyto 3aBUCUT OT Tuna npobooTtbopa.
ToNbKO ANs NPOU3BOACTBEHHbBIX Lenen NogxonoaT BCce TUnbl OTOOPOB Npob, a ans npoynx, B
TOM 4YUCNE KOHTPOJSIbHOWN (HaA30pHOW) OesATenbHOCTM 60sblle nogxoauT Tun MpPOCTbIX,
TO4YeYHbIX OT6opoB npob. [Mpu 3TOoM nepuopn oTbopa NPOCTbIX, TOYEYHbIX MNPO6 He
pernameHTMpoBaHO, MO3TOMY MOXET YCTaHaBnuBaTbCs B 3aBUCUMOCTU OT AUCKPELNN
NpPeaoCcTaBfIEHHON opraHy ans otbopa npob.
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Abstract. Among the common investigative actions is interrogation. The result of using special knowledge to
consider certain circumstances of the case is an expert opinion. Of course, courts and participants without this knowledge
may encounter problems that require additional arquments from experts.

This article is devoted to the tactics of expert interrogation and its characteristics. In the article, we are looking for
tactical questions that experts can ask, given the complexity of the details of the work, with the help of psychological, forensic
and procedural aspects, we can identify some practical problems. In this article, we will reveal the problems of conducting
expert interrogations.
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Investigative experts use tactics developed in criminology and applied in practice by
employees of investigative institutions, influencing the position of the interrogated person in
order to obtain truthful testimony from the participants in the criminal case, which is known
from information related to the criminal incident. The information provided by the investigating
expert is statements that the investigating expert must register in accordance with the law, so
that subsequent statements can be used as required evidence in a criminal case.
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The use of interrogation tactics is most effective in obtaining accurate information about
the circumstances in which the suspect or accused person committed a criminal act, for
example, in case of forgetfulness of information about the subject of interrogation or refutation
of the results of the investigation, this is manifested in the refusal to provide evidence or the
desire to distort information about the crime, information about your behavior.

Differentiated grounds for tactical methods of interrogation are set out in scientific
works by forensic authors [1, p. 273].

The professionalism of an expert depends on competence and conscientiousness. The
correct choice of tactics during the preliminary investigation testifies to the special status of
expert research. A possible reason for the review of the case could be the lack of motivation
to approve the expert opinion. During the consideration of the case, which again returned to
the court, the employees strove to be competent in their work.

In the work of an expert during a trial, it is necessary to compare the exact chain of
investigation, which should determine the truth of the criminal case. Wrong tactics in expert
interrogations will lead to conflicting conclusions, which will cause problems for the decision
of the court and will be ignored. After that, the work of investigating experts will be devalued.

During the interrogation of an expert, if there are deliberately false conclusions, the
person will try to oppose the investigator. As for deliberately incorrect conclusions, the expert
is liable under Article 307 of the Criminal Code of the Russian Federation, and if ignorance of
the investigative actions arising from the subject of interrogation is revealed, he changes the
psychological component of the interrogation and the facts of tactical and structural
examination may include incorrect statements, as well as incorrect interpretations , which lead
to inconsistencies in the conclusions and major errors in the work of the expert.

The effectiveness of the interrogation undoubtedly depends on the professional
knowledge, qualities, as well as on the experience of the investigator [3, p. 209]. The purpose
of the investigative action in the trial is to obtain explanations and conclusions. Information
provided to an expert may also be the subject of an expert's request. To explain this
conclusion, the expert explained the need to use the chosen research method and explained
the wording and terminology of the indications. And often the lack of desire to develop the
limits of expert research, the appointment of expertise developed by investigators, the content
of questions of a formal nature is psychologically natural for experts. Opponents with basic
tactics and professional skills face investigators in the process of interrogating experts. The
investigator is incompetent in the process of interrogation in the field of expert knowledge,
therefore the expert has a subjective attitude towards the investigator [4, p. 198].

Investigative interrogation in the presence of an expert, his tactics:

International journal of Professional Science 7
Ne9-2022


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

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

1. If the protocol of the testimony received contains the questions of the investigator
and the answers of the expert, then these evidence will not be withdrawn by the judge from
the evidence base. It will not be difficult for a professional specialist to use the questions of a
law enforcement officer, in which typical linguistic turns are used that do not have
terminological overload. The testimonies received and the questions raised are recorded in
the protocol by the investigator.

2. Changes are made to the definitions of the investigator, which are interpreted by the
expert. The terminology used by the examiner must be justified in order to fully understand
and explain the work performed.

3. In the process of interrogating an expert, the main rule is not to make a mistake that
may affect his future clients, and as a result will be considered by the leadership of the expert
institution. The expert uses the specific terminology used to formulate the answer.

4. Unfavorable perception on the part of the specialist will be a serious result. If the
transfer approval information is incorrect, the investigating expert may refuse to sign the
protocol. Questions considered by the expert and specialist take up most of the time. For a
clear perception of the issues of scientific discussion, the direction of clarity and
meaningfulness is objectively implied. A conversation of experts in which an incompetent
investigator tries to intervene can make himself look reprehensible.

5. If questions still remain before the expert, then the tactics of the investigating expert
are repeated. The results of the statement by the investigator are recorded in the protocol of
the interrogation of the expert [5, p. 367].

In order to change the dishonest behavior of the accused (suspect), who, as a rule, give
false testimony or have the intention to refuse to testify, psychological contact must be
established in order to ease anxiety, excitement, tension, suspicion, anxiety, hostility, anxiety,
that is, the creation prerequisites for the readiness of the interrogated to communicate with
the interrogator.

It was noted that the use of the following tactics contributes to psychological contact
between the interrogated and the investigating expert: the technique of "psychological
stroking", the rule of "accumulation of consent, demonstrating common interests,
assessments, views (for example, the investigating expert shows interest in the interrogated
person doing a certain sport).

The most effective tactics for dealing with an interrogated investigative expert and
disclosing false testimony are considered to be the use of contradictions between his
testimony and other elements of the case, the sudden nature of the problem or the
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presentation of evidence, the combination of evidence techniques involving legends and
details, inertia, distractions, an idea, etc. [2, p. 84].

Based on the foregoing, we can conclude that in a criminal case interrogation is one of
the most difficult forms of establishing the truth. The decision of the expert has a real value
when creating a situation in which the court ignores all other evidence, if it contradicts the
subject of proof, as a result of which, during the judicial investigation, devalues the work of
the investigating expert.
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Abstract. This article analyzes some of the problems of investigative activities in the criminal process. The author
notes that the norms of modern Russian criminal procedural legislation governing investigative activities are imperfect, which
creates problems for their implementation in practice. Shortcomings of the legislation are also considered as a factor that
reduces the procedural independence of the investigator. Summing up, the author makes suggestions for improving the work
of the investigating authorities.

Keywords: criminal procedure law, criminal process, investigative actions, investigation, independence of the
investigation.

Annomayua. B Odannoi cmamve anaiusupyiomcs Hexomopsle npobaemsl caedcmBennol OesmenvHocmu 6
npoBederuu y20406H020 npoyecca. AGmop ommeuaent, uimo HOpMbL COBPEMEHHO20 POCCUTICK020 YJ20A06HO-NPOLeCCyaNbHO0
3axKoHo0amebcmba, peeyaupyioujue cAe0CBeH Y0 0esmebHOCb, HecoBepuieHHbl, U1mo co30aem npobeMbl UX peastusayiiu
Ha npaxmuxke. Hedocmamxu 3axonodamesscmBa makoke paccMampubaomca Kax (akmop, CHUMXAOUWUL npoyeccyalsHyio
He3abucumocms caedobamens. [100600: umoe, abmop BHocum npedaoxeHus no cobepuiercmbobaruto pabomol credcmbeHHbix
opeao8.

KaoueBvie  caoBa:  yeorobuo-npoyeccyarvroe npabo, yeoaoBruii  npoyecc, caedcmbernvie  Oericmbus,
paccaedobarue, He3aBUCUMOCITTL CAe0CHIBUA.

DOI 10.54092/25421085_2022_9_75

PeueHseHT: PexTuHa VipuHa BnagmmmnpoBHa — KaHangaTt liopuanyeckmnx Hayk, noueHT. reoy
BO «Antanckuim rocyaapCTBEeHHbIN YHNBEPCUTET»

CneposaTenn urparoT BeAyLLYO POJSib B CUCTEME YrofioBHOrO npasocyaus. MNMopsgok
paccnegoBaHus  perynmpyeTtcs  yrosioBHO-NpoueccyanbHbiM  KOAeKCcoM  Poccuickon
®epepaumm (YINK PO®) [1]. YronoBHo-npoueccyanbHbll Kogekc Poccuinickon ®depepaunn
paspgensieT CNneacTBEHHbIE OECTBUSA HA YeTbIpe aTana:
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- «Haa30p 6€3 NPUHY>XOEHNS» — OCMOTP, CNEeACTBEHHbIN aKCnepuMeHT (rn. 24 YK
PD);

- HabntogeHne 3a TPYOHOAOCTYMNHbIMU O6beKTaMn — 0BbICK, N3bATUE, MOJyHEHNE
ayauo- n sugeounHgopmaumm (rn. 25 YINK PO);

- [OMpoC, O4YHasi cTaBka, OMNO3HaHWEe, NPOBEepKa nokasaHuin cengetenen (rn. 26
YIK PO);

- n3y4eHne CKpbITon nHpopmaumn (rn. 27 YINK PO).

OcHoBHbIMY 3aga4amu cnepoBaTens ABNSAIOTCSA:

- COKpaLleHne CPOKOB paccnefoBaHns;

- yBenMyeHve gonn gen, nepefaHHbIX B Cyg;

- NoBbILLEHNE Ka4eCTBa paccrefoBaHus.

Mpobnembl B paboTe cnegoBaTeNnss BO3HUKAIOT MNPU  PELLUEHUN KaXKOoW U3
BbILLEMNEPEYNCNEHHbBIX 3a4a4, HEKOTOPbIE U3 NPOBIEM HOCAT CUCTEMHBIN XapakTep, a gpyrue
— NOBCEOHEBHbIN.

naBHas npobnema cneacTeuMsi — 9TO CPOKW, KOTOpble YBENNYMBAKOTCA WU3-3a
HeobxooMMoCTU npoBedeHnsa akcnepTns. CyaebHo-MeguumMHCKasa aKcnepTmnsa SBNAETCS,
noxxanym, cambiM TPYAOEMKUM, CNOXHbIM WU OBPEMEHUTENBHLIM BUOOM ClegCTBEHHOMN
OeATenbHOCTU, 63 KOTOPOro He MOXXET 060NTUCH HN OfHAa NMpoLeccyanbHas cuctema [2].

HekoTopble aKcnepTbl nofaararT, YTO CcyaebHO-MeguumHCKas akcnepTu3a — 3TO He
npeaBapuTeNbHbIN 3Tan CNeacTBuUs, a «MHOM NpoLeccyanbHbI Noaxon» (suigeneris). OgHako,
4YTO KacaeTCAa OOBLEKTUBHOIMO KPUTEPWS, KOTOPbLIA WMEET pellalllee 3HayveHne ans
NPOBeAEHNsT Pa3NNYns Mexny CNegcTBEeHHbIMU AENCTBUSMN U OPYrMN NPOLEeCCyabHbIMM
npouegypamu, TO 3KCrepTmn3a Hanpas/ieHa Ha cOop AoKasaTesibCTB, a HE Ha AOCTMXKEHne
OPYrux uenemn, n no3ToMy HET HUKaKMX COMHEHUI B TOM, YTO OHa KnaccuguumpyeTcs Kak
cnepcTBeHHble OeNCTBUA (CrnegoBaTesnb MNOyyYaeT [okKasaTeNbCTBO B Buae pesysibTaToB
9KCNepTU3bI, XOTS nccneposarenibckas (ekcnepTHas) paboTta BbIMOJIHAETCS
CaMOCTOSATENIbHbIM ~ YHACTHUKOM  YrOfIOBHOrO npouecca - 9KCneptoMm). HasHaveHue
9KCNepTU3bl 06A3aTeNIbHO MPU YCTAHOBAEHUM MPUYMHBI CMEPTU, XapakTtepa W CTeneHu
NPWYMHEHHOIO BpeAa 300PO0BblO, MCUXMYECKOrO UM (U3NYECKOro COCTOSIHUSA, BO3pacTa
06BMHSAEMOro, NOTEPNEBLLErO N CBUAETENS — 3a4aCTy0 9TO KOMMNEKC nccnegosaHnii (cT.195
YTK PO).

O653aHHOCTL NPOBEOEHNsT SKCMepTMN3bl Bo3naraetcst Ha MuHucTepcTso ocTuumm PO
N OKCNepTHO-KpUMUHanNUcTudecknin ueHtp MB[. [lNpuBnedeHne wHbIX opraHn3aunin K
NPOBEAEHMIO 3KCNEPTU3 He 3arnpeLLeHo 3aKkoHoaTelbHO, OAHAKO BbI3blBAET COMHEHNE Cy0B
B OOBLEKTMBHOCTM M 6ECnpUCTPacTHOCTU MNOAOOGHLIX MCCRnenoBaHW, NMpu 3TOM Ccnepyet
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OTMETUTb, YTO 3a4acTylo TaKMe I3KCNEPTU3bl NPOXOOAT ObICTpee N KayYeCTBEHHEE, YEM
roCyAapCTBEHHbIE. V3-3a 60MblUMX O4yepenent Ha 3KCNepTu3y cnegoBaTefls HE MOXET B
onepaTuBHOM peXXMMe Mosy4YnTb 3Ha4YMMble O paccnefoBaHns cBeaeHus, YTobbl NpuBneYb
TEX NN UHbIX JINL, K YFOTOBHOW OTBETCTBEHHOCTU. [103TOMY YBENMYMBAIOTCSA CPOKN HE TONBKO
camoro cnencTeund, HO U JocyaebHoro paccnenoBaHus (Cogep kaHns NIoAEN nog CTPaxken).
Camble 60nblUME CHOXHOCTM YacTO BO3HUKAIOT C 3KCMEpPTU30M MO SKOHOMUYECKUM
NPEeCTYnIeHNsIM C KOPPYMNUMOHHbIM CcOCTaBoM. Hanpumep, oudepefob Ha (OHOCKOMUIO
(nccnepoBaHne ayomosanucu) MOXKET COCTaBNATb OKOJI0 rofa, a KOMMepYecKas aKcnepTusa
cTout npumepHO 500 Thicsay pybnen.

BTopon npobnemon saBnsietca usnuWHAA 6ropokpatnd. CnepoBaTtesnb BbIHY>XAEH
3aHMMaTbCs COBEPLUEHHO HE CBOMCTBEHHbLIMM eMy 3agadamu — npumepHo 30-40% BpemeHun
ero paboTbl NPUXOAUTCS Ha COCTaBNIEHWE OTHETOB (MHOrga 39TO «OTYET MO OTYETY») U
HanncaHne pasnumyHoro popga cnpaBok [3]. lNMpu aTOM AgaHHOe paboyee BPEMS MOXXHO
notpatutb 6onee achheKTNBHO, HANPUMEP, Ha NPOBEAEHNE JoNpoca.

B-TpeTbnx, HWU3KMA  ypPOBEHb  CNEeOCTBEHHOW  KBanudukauuu,  OTCYTCTBUE
npeemcTBeHHOCTU. B nocnegHee Bpemsi o6pasoBancs BakKyyM B KaTeropum «kKanuTaH-
Marnop», — 3TO TO 3BEHO, KOTOpPOe [AOJ/PKHO nepefaBaTb 3HAHWUA, HaBblKM U YMEHUS
HauYMHaWMM cneumanictam. YCNOBHO CnefoBaTenell MOXXHO pasfefnTb Ha KaTeropum:
cnepoBaTeNb-UCNONHUTENb (PEMECNEHHUK) U cnepoBaTenb-TBopel. Cnegysa aTon aHanoruu,
PEMECNEHHMK CO30aeT CTaTUCTUKY, paccfiegysi CTaHOapTHble COCTaBbl MNPECTYNAeHUN.
TBopeL 6epeTca 3a paccnegoBaHne HeopANHAPHbIX en, Y KOTOPbIX HET aHanora. [nsa Toro,
4TOObI CNEACTBEHHBIM NPOLIECCOM 32HUMANUCh «TBOPLbI», AO/MKHA OblTb NPEEMCTBEHHOCTb.

B-4yeTBepTbIX, KA4EeCTBO paccnenoBaHna UMEET NMPAMYHO 3aBUCKMMOCTb OT Harpy3kun Ha
cneposaTtensa (cerogHa 3710 NPUGAM3UTENBHO AECATb Oefl, KOTOpble cnepoBaTefls Bener
OOHOBPEMEHHO). B wutore paccnegoBaHus npeBpawlaloTcs U3 «aBTOPCKOW paboTbl» B
«KOHBenep». B aTO cuTyaumm MOXXeT MOMO4Yb MpUBJiEeYEHNE K CReacTBeHHoOW paboTte
NOMOLLHNKA CnefoBartens, 4To, OAHAKo, He 3aKpeneHo OOMKHbIM 06pa3oM B AeNCTBYIOLLEM
YyrofIOBHO-MpoLeccyanbHOM 3aKkoHoaaTeibcTee PO, B pe3yfibTaTe Yero noteHuman UHCTUTyTa
NMOMOLLHNKOB CriefioBaTtesien Nno y4acTuio B YrofoBHO-MNPOLECCYyasibHON AeATENIbHOCTU He
peann3oBaH.

B-naTtbix, pasnuynsa B NpOEeCcCUOHaNbHON OueHKe [ena Mexay Yy4YacTHuKamu
YronoBHOro npouecca. Hanpumep, cnepgosaTens paccfnegyeT YronoBHoOe p[eno o
MOLLEHHMYECTBE, a NPOKYPOP CYUTAET, YTO (PaKT MOLLUEHHMYeCcTBa OTCYTCTBYET — COCTaB
npecTynieHns He fokasaH. B utore cnegcresne 4acTo 3aBUCUT OT pPeLLEHMs NPOKypopa.
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HJonro Bpemsi Begetcss AncKyccuss O pedopMe WHCTUTYTa npeaBapuTesibHOro
cnepoctBus. PakTUY4ECKN MOXKHO OOO0O3Ha4YUTb TPWU BapuaHTa €e 3aBEPLUEHUS: BEPHYTb
cnepcTBme B NPOKypaTypy; co3haTb €AvHbIN CNneacTBeHHbI opraH — degepasnbHyto Cny>xoby
paccnegoBaHun (PCI); octaButb, Kak ecTb. [lymaetcs, cospaHune ®PCP — 310 Ta Mmepa,
KoTopass 6ymer 6onee addektnBHon. lNpu cospgaHumn OCP ocobbii NOOXOA LOSKEH
3aKk4vaTbCa B TOM, YTOOblI MpenoCTaBUTb CNEACTBUIO peasnibHYy HE3aBUCMMOCTb — Ha
CnepcTBMeE HNKTO HE JOMKEH OKa3biBaTb AaBJIEHME.

Y10 KacaeTcs NPOKYpPOPCKOro paccnefoBaHnsi, TO OHO MMEET CMbIC TOJSIbKO B
OrpaHNYeHHOM COCTaBe — MpPu 0COB0 TAXKKNX NPECTYMNNEHNSAX FOCYAAPCTBEHHbIX Cy>KaLLuX,
Korga paccniegoBaHne MeeT BaKHOe 3HaveHne ansa obuwectea. CerogHsi, C 0gHOM CTOPOHHI,
NPOKYpOp HE WMEET npaBa [aBaTb YyKas3aHUA CneagcTBuilo, C OPYron CTOPOHbI, Ha
3aKOHOOATENbHOM YPOBHE OH SABASETCA KOOPOAMHATOPOM MPUMEHEHUA 3akoHa. [Mpokypop
MOXXET 06paTUTLCA K CNeacTBUiO C PEKOMEHAAUNAMM, KOTOPbIE HE A0/KHbI YOOBNETBOPATHCS
OPUONYECKN, HO (akTUY4ECKM OHM COOMOatoTCs, MNOCKOJIbKY chnepoBaTenb nepepaeT
paccnegyemoe Oefio NpoKypopy, a He cyny [4]. NMoaToMy ponb NpoKypopa B NPON3BOLCTBE
CNepcTBEHHbIX AENCTBUIN A0/MKHA 6bITb MO0 ycuneHa, nmbo 3HaYUTENBHO OrpaHnyeHa.

M3 BbilleckasaHHOro cregyeT, YTO cnegoBaTeflb Kak CTOPOHa YrofIOBHOrO gena B
HacTosLlee Bpems He obnagaet OOCTATOYHOM CaMOCTOSTENBHOCTbI, YTO OTPULATENBHO
ckasblBaeTcA Ha obwmx pesynbratax paccnepgosaHusa.  [log  npoueccyanbHON
CaMOCTOSITENTbHOCTLIO CNefoBaTeNsi MOHMMAETCH BO3MOXXHOCTb MPaKTUYECKN OCYLLECTBNATD
npenocTaBfieHHble €My 3aKOHOM MpoueccyasnbHble MOSIHOMOYMS B COOTBETCTBUM C
COOCTBEHHbIM BHYTPEHHMM YyOeXOeHMeM ” npegnofsiaraet B CBA3NW C 3TUM  JINYHYIO
nepcoHasnbHyD OTBETCTBEHHOCTb [5]. O4eBMOHO, YTO HEOBGXOOUMOCTb MOSIHOrO NOAYMHEHMS
BbILLECTOSILLEMY PYKOBOACTBY, COCTaBfIEHWE MHOMOYMCIEHHbIX (4aCcTO OeCCMbICNEHHBbIX)
aKTOB, OTHETOB M APYrMX OOKYMEHTOB, CYLLECTBEHHO OrpaHUYMBaET CaMOCTOATENbHOCTb
cnepoBaTens B yrofIoBHOM MPOLECCE N OTBJIEKAET €ro OT HEMOCPEACTBEHHON 06S3aHHOCTN —
Ka4eCTBEHHOrO paccnenoBaHus NPECTYNNEHNS.
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Abstract. For the mantle rheology case the thermal viscous dissipation-driven thermal convection in the mantle
wedge above the Amur Lithospheric Plate subducting under the Okhotsk Lithospheric Plate is modeled numerically. Within
the framework of the model constructed the horizontal extent and localization of the 2D heat flux anomaly observed in the
Okhotsk Sea eastward of the Sakhalin Island correspond to subduction velocity ~ 10 mm a year which is close to that observed
with the geodetic means. For non-Newtonian rheology the model heat flux anomaly is ~ 130 mWxm=2 which fits well to the
observed 2D heat flux anomaly. Rheological constants of the mantle wedge material are specified more accurately, the
concentration of water in the mantle wedge being ~ 1 wt. %. The effects of the 410 km and 660 km phase transitions are taken
into account. A comparison of the model scales and locations of convective flows in the mantle wedge for the cases of
continental and oceanic types of Okhotsk Lithospheric Plate serves as the evidence in favor of the former (continental) type of
Okhotsk Lithospheric Plate. Upwelling mantle wedge convective flow is indicated to be able to provide the mantle wedge
calcareous-alkaline magmas transport to the Earth’s surface. The ascending convective movements in the mantle can take out
mantle calcareous-alkaline magmas (with the metal ores which are contained in them) to the Earth’s surface, and, therefore,
ore deposits probably have to be dated for zones of the raised heat flux, located over convective Karig flows.
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Introduction
The problem of origin of metal provinces is discussed by the number of american
scientists [12; 14; 17]. Some geologists [12; 14; 17] regard the spatial distribution of the metal
provinces as reflecting the heterogeneities in the distribution of metals in the upper mantle
(Fig. 1).

Oceanic

||||||

Depth, km

444444

|||||||||||||||

Fig. 1. Schematic deep section of a typical subduction zone showing the surface distribution
of the metal provinces (4-7) above the several pairs of the Karig thermodynamic convective
vortices (10) over the subducting slab. The metals-containing calcareous-alkaline magmas
entrained in the upwelling mantle flows (shown by vertical arrows) provide the formation of
the subsurface ore deposits in the Earth’s crust [17]. 1 — oceanic crust and lithosphere; 2 -
oceanic trench; 3 — coast of the continental lithospheric plate; 4 — zone of accumulation of

iron-containing ores; 5 — zone of accumulation of ores containing gold (Au) and copper (Cu);

6 - zone of accumulation of ores containing silver (Ag), lead (Pb), zinc (Zn); 7 - zone of
accumulation of ores containing tin (Sn), molybdenum (Mo); 8 - sedimentary layer; 9 - zone
of calcareous-alkaline intrusions (plutons) and volcanic rocks; 10 - zone of rise of
calcareous-alkaline magmas and metals contained in them; 11 - partial melting in the
absorption zone of oceanic crust layers and metals contained therein; 12 — asthenosphere.

The purpose of this article is to try from the perspective of the concept of lithospheric
plate tectonics [12; 14; 17] to explain the origin of some metal provinces of the Far East of the
Eurasian plate. Except for the three main lithospheric plates in the Far East of North Asia, viz.
the Eurasian, Pacific and North American ones, there are the following plates: the Amur,
Okhotsk ones, the concept of the former of which (Amur) was for the first time grounded in
[24].

The localization and nature of the boundary between the Amur and Okhotsk
Lithospheric Plates became recently a matter of ambiguous and sometimes contradictory
debates [18]. According t\o the latter publication as well as to [6] the Sakhalin island belongs
to the active region of North-Eastern Asia, the Sakhalin Island itself being the territory
comprising the boundary between the largest lithospheric plates of the Earth, viz. the Eurasian,
North-American and Pacific ones. Along the convergent boundaries of these plates there lies
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a broad boundary zone represented by the Amur, Okhotsk Lithospheric Plates, the two biggest
of which (the Amur and Okhotsk ones) being separated by the great Central-Sakhalin (Tym-
Poronaysk) fault. Arguments in [20; 21] support the idea of the eastward subduction of Amur
Lithospheric Plate under the Okhotsk one with a velocity of ~10 mm per year. According to
[10] the Sakhalin Island moves to the west with the velocity of 3 — 4 mm per year with respect
to the Eurasian Lithospheric Plate, while the Sakhalin eastward velocity relatively to North
America amounts to 3 -5 mm per year. In [10] the GPS observational data collected in the Far
East for over 10 years are as well indicated to support the eastward subduction of the Amur
Lithospheric Plate under the Okhotsk one at the fault bisecting the Sakhalin Island. According
to seismic data the subduction angle is equal to 362, however, the abovementioned inter
seismic GPS data can be interpreted, although with less grounds, in favor of the western
subduction of Okhotsk Lithospheric Plate under the Amur one at an angle of ~ 452 (see Table
1in [10]). It is worth noting that in [8] the boundary between the Amur and Okhotsk Plates is
reported to be “the boundary of ambiguous nature”, while in [16] the boundary between the
Amur and Okhotsk Lithospheric Plates is considered to bisect the Sakhalin Island, where
numerous shallow micro earthquakes occur. The predominant geological structures there are
those corresponding to the tectonics of compression, such as faults and folds of the north -
south orientation, directed along the longitudinal axis of the Sakhalin Island. One of the main
faults is the Central-Sakhalin one, which is a thrust fault of the meridian orientation, falling
down to the west at an angle of approximately 702. This may be regarded as just another
indication by the authors of [8] (and the authors referred to in op. cit.) to the sufficiently steep
subduction of the Okhotsk Lithospheric Plate under the Amur one in the western direction.

The goal of the present research is modeling the convective mass- and dissipative heat
transfer from the mantle wedge above the subducting Amur Lithospheric Plate to the Earth’s
surface. Modeling of the localization and transversal horizontal extent of the 2D zone of
anomalous heat flux at the Okhotsk seafloor eastward off the Sakhalin Island (as well as of the
heat flux maximum absolute value) allows reliable evidencing in support of the amplitude and
eastern direction of the Amur Lithospheric Plate subduction velocity. The model constructed
here indirectly confirms the non-Newtonian mantle rheology to predominate in the mantle
wedge sufficiently saturated with water, extracted from a subducting lithospheric plate,
increasingly compressed in the course of subduction.

According to [2; 4; 5], two types of dissipation-driven small-scale thermal convection in
the mantle wedge are possible, viz. the 3D finger-like convective jets, raising to volcanic chain,
and the 2D transversal Karig vortices [7], aligned perpendicularly to subduction. These two
types of convection are shown to be spatially separated due to the pressure and temperature
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dependence of mantle effective viscosity, the Karig vortices, if any of them formed, being
located behind the volcanic arc [2]. Since there is a lack of unambiguous understanding of
the plates subduction in the area of Sakhalin, the present modeling of distribution and absolute
value of the anomalous heat flux from the Okhotsk seafloor is all the more important, as it may
serve as a decisive argument favoring the eastward subduction of the Amur Lithospheric Plate.
Numerical modeling of 2D mantle convection, occurring in the Karig vortices form and
transporting dissipative heat, may allow judging about the mean water content in the mantle
wedge as well as about the convective transport of mantle hydrocarbons to the Okhotsk
seafloor. The model of convection presented here takes into account the temperature and
pressure dependence of viscosity and fits best to observations in the case of non-Newtonian
rheology for the mean water content of ~ 1 wt. % and subduction velocity of ~ 10 mm per
year. In [23] such a great (and even several times greater) water content is indicated as possible
to be observed in the transition zone of a mantle wedge.

Materials and Methods

Thermo-tectonic model of the mantle wedge between the base of overlying Okhotsk
Lithospheric Plate and the upper surface of Amur Lithospheric Plate subducting under the
Okhotsk one with a velocity V at an angle B is obtained for the infinite Prandtl number
fluid as a solution of non-dimensional 2D hydrodynamic equations in the Boussinesq
approximation for a streamfunction y and temperature T [15]:
(0%17-0%) XM X (0% 22-0%xx) < Y+Ax 0% nx 0% y=Rax Tx-Ra“ O #10_Ra®60x [, €50) (1)
O T=AT- (y,x Ty) + (yxxT,) + (Di/ Ra) x (t?k / 2 xn) + Q, (2)
Here 7 is dynamic viscosity, ¢ and indices denote partial derivatives with respect to
coordinates x (horizontal), z (vertical) and time t, A is the Laplace operator, I',*'? and
I',©59 are volumetric ratios of the heavy phase at the 410 km and 660 km phase boundaries,
the velocity components Vy and V; are expressed through v as

Vx:\lfz, Vz:'\lfx, (3)

while non-dimensional Rayleigh number Ra, phase numbers Ra*?, Ra®® and dissipative
number Di are
Ra=[(axpxgxd®xT1)/(ncxy)]=6.62x10%; Ra“O=[(5p*Vxgxd®)/(ncxy)]= 7.87x108;

Ra(*®) = [(8p**x gx’) / (nc xx)] = 10.0x10%; Di = [( x gx d )/ ¢ = 0.175, (4)

where o = 3x10° K1 is the thermal expansion coefficient, p = 3.3 g.cm™ is the density, ¢
is gravity acceleration, ¢, = 1.2x10® J - kgK™? is specific heat capacity at constant
pressure, T; = 1950°K is the temperature at the base of the mantle transition zone (MTZ)
at the depth of 700 km regarded as the lower boundary of the model domain, Q = 6.25x10
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* mWm= is the volumetric heat generation in the crust, i is the viscous stress tensor, d =
700 km is the vertical dimension of the modeled domain, nc = 108 Pa ‘s is the viscosity
scaling factor, y = 1 mm?-s is thermal diffusivity, 5p“'® =0.07p and 5p©®® =0.09p are
the density changes at the 410 km and 660 km phase boundaries respectively. In (1), (2)
the scaling factors for time t, coordinates x and z, stresses ti, and the stream-function
are (d?xy 1), d, (d?xnc x ) and y respectively. Assuming rheology be linear for the
diffusion creep deformation mechanism dominating in the mantle at depths over ~ 200
km [1], we accept the temperature- and lithostatic pressure p dependent viscosity as [23]

n=W/2xA)x(Cy xt")x (h/b*)"x{exp[(E*+pxV*)/(RxT)]}, (5)

where for “wet” olivine A = 5.310% s, m = 2.5, the grain size h = 10! — 10 mm, b*=
5108 cm is the Burgers vector [23], E"= 240 kJmol™ is activation energy, V" = 5x10°
mm3mol* is the activation volume, p = 300 GPa is the shear modulus normalizing factor,
R is the gas constant. At the constants chosen and the grain size h =1.6 mm, non-
dimensional viscosity also denoted n is

n = (5.00 x 107) x exp {[14.80 + 6.72 x (1 - 2)] / T}, (6)

where T is non-dimensional temperature, non-dimensional z normalized by d is pointing
upwards from the MTZ base and x is pointing against subduction along the MTZ base.
The aspect ratio of the model domain is 1:1.723 thus the subduction angle being g = 30°
If subduction is assumed to take place along the model domain diagonal. Non-dimensional
trial subduction velocity V = 10 mm-a* normalized by (d*x y) equals V = 0.208'103, i.e.
non-dimensional velocity components of subducting Amur Lithospheric Plate are Vy = —
0.191410% u V, = —0.1105-10%. To check as to how the estimate of velocity of subduction
of the Amur Lithospheric Plate is sensitive to the accepted linear rheological law here we
make extra computations for non-Newtonian rheology, in which case the viscosity
formulae (5)—(6) are rewritten as

n=(1/2xAxCy xt"™) x (h/b*)"x{exp [ (E* + pxV*)/ (R x T) ]}, (7)

where according to [22] for “wet” olivinen=3,r=1.2, m=0, © = (ty?)*2, E"= 480 kJ'mol-
1V =11x10° mm®*mol=, A = 10? ¢ Ix(MPa)™, Cy, > 107 for “wet” olivine is the weight
water concentration (in %). It should be noted the constants in (7) vary considerably in
the papers referred to by [22] and heretofore we gave averaged values of constants.
At C,, = 10 on accounting for
Tik2=(4><112)><[(\I/ZZ'\VXX)Z/Z"'2><‘4/2x2], (8)
non-dimensional viscosity is
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M = {127/ [ (Waz - y)?/ 2 + 2 x y2]"°} x exp {[10.0 + 5.3 x (1 - 2)] / T} (9)

It should be explained why the angle of subduction 3 = 30° is taken here to be less
than the angle B = 36°, which follows from the seismic observational data in [10]. The
point is that in [11] the additional right-lateral strike slip plates motion is shown to take
place at the thrust Central-Sakhalin predominantly normal fault at the velocity ~ 6 times
less than the velocity of subduction. As a consequence, the motion of mantle material in
the mantle wedge, aroused by mutual movements of Amur and Okhotsk Lithospheric
Plates, occurs along some tilted direction rather than exactly perpendicularly to the
Central-Sakhalin fault, and the angle within which the mantle material motion is
comprised in the mantle wedge, is by a factor of 5/6 sharper than that, corresponding to
seismic data, i.e. equals = 30°.

Following [22] we assume the phase functions T'{") as
0= (1/2)x{1 —th [z - zO(TM)] 1 w}; z0(T) = 2O - {[yOx(T - T 7 (p x 9)3}, (10)
where the signs are changed as z-axis is pointing upwards, z(T) is the depth of the I-th
phase transition (I = 410, 660), zo" and To" are the averaged depth and temperature of the
I-th phase transition, Y9 = 3 MPaxK™* and y® = — 3 MPaxK™ are the slopes of the
phase equilibrium curves, w® is the characteristic thickness of the I-th phase transition,
To9 = 1800°K, T,®%9 = 1950°K are the mean phase transition temperatures. The heats of
phase transitions are neglected in (2) as insignificant in the case of developed convection
as in [22]. From (10) it follows
[0 = - (7972 x px g xWO)x Ty xeh?{[(z - 2"+ yO (T - ToV))/ (p x )] / wh},(11)
wherefrom it is clear the phase transition with y!) > 0 facilitates convection (at | = 410),
while the phase transition with y!) < 0 hinders convection (at | = 660). In non-dimensional
form zo*19 = 0.38, 7,689 = 0, w =0.05, y#19 = 2.55x10°, y80 = _ 2 55x10° , T,“#10) =
0.92, To®% = 0.99, and in (1)

I O=-(3pVxyD/2xpxRaDxwW)xTyxch “2{[z—2,O+yDx(SpMpxRaD)x (T-T,")]/w"}
(12)

Equations (1)—(2) are solved for the isothermal horizontal and vertical boundaries
regarded no-slip impenetrable ones except for the “windows” for in- and outgoing
subducting plate, where the plate velocity is specified. Vertical boundary distant from
subduction zone is assumed penetrable at right angle, the latter boundary condition
appears not too imposing in the case of rather flat subduction of Amur Lithospheric Plate.
Q in (2) is non-zero in the continental and oceanic crust 40 and 7 km thick. Initial vertical
boundaries temperature is calculated for the half-space cooling model for 10° yr and 108
yr for Okhotsk (continental) and Amur Lithospheric Plates respectively. Additional
alternative computation was performed for the Okhotsk Lithospheric Plate age of 108 yr.
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Results and Discussion

Assuming the heat flux g maximum in [19] to be localized above the convective
flow ascending from the mantle wedge to the Earth’s surface at the Okhotsk seafloor and
the convective 2D cell size is equal to the characteristic transversal size of the zone of
anomalous heat flux, the convection cell dimension can be estimated as ~ 300 km.

To compute an accurate consistent model of small-scale convection in the mantle
wedge between the overriding Okhotsk Lithospheric Plate and subducting Amur
Lithospheric Plate it is necessary from the computational point of view first to specify in
(1)—(2) vanishing non-dimensional numbers Ra—0, Di=0, i.e. to ignore convection and
viscous dissipation. This approach is applied as convection with Ra and Di (4) passes
through very vigorous stages, and the time steps in integrating (1)—(2) become too small
thus making it difficult to model the thermal structure of micro plates. Solving (1)—(2) by
the finite element method in space on the grid 104x104 and the 3-rd order Runge-Kutta
method in time one obtains for Ra—0, Di=0 and V=10 mm per year non-dimensional
quasi steady-state y and T = Tg shown in Figs. 2, 3, where the streamlines are depicted in

Fig. 2 with the step 5 and the isotherms in Fig. 3 with an interval 0.05.
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Fig. 2. Quasi steady-state non-dimensional stream-function distribution in the zone of
subduction of the Amur Lithospheric Plate (I) under the Okhotsk one (lla and 11b) for
non-Newtonian rheology without effects of dissipative heating and convection not taken
into account along the Harbin-Okha profile. The streamlines are depicted with a step 5.
The distance along the upper boundary counts from the mantle “edge” of mantle wedge
confined within the angle of 30°. Parallel equidistant streamlines represent the rigid
subducting Amur Lithospheric Plate, the streamlines above correspond to the mantle
wedge flows: primary one “A” and secondary “B” induced by subduction (flow “A”)
and by the flow “A”. Induced flow “B” moves oppositely to subducting Amur
Lithospheric Plate.
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Fig. 3. Quasi steady-state non-dimensional temperature distribution in the zone of
subduction of the Amur Lithospheric Plate (I) under the Okhotsk one (11) without effects
of dissipative heating and convection taken into account for non-Newtonian rheology
along the Harbin-Okha profile. The isotherms are depicted with a step 0.05. The distance
along the upper boundary counts from the mantle “edge” of mantle wedge confined
within the angle of 30°.

.0

Subducting plate was considered rigid, while the viscosity at the zone of plate
friction (at temperatures below 1200°K) was reduced by 2 orders of magnitude as
compared to (5). The latter viscosity reduction at the plates contact zone accounts for
lubrication effected by deposits partially entrained by the subducting plate. Such a
lubrication prevents the overriding Okhotsk Lithospheric Plate from gluing to the
subducting Amur one [5]. It is worth noting the isotherm T = 0.15 in Fig. 3 approximately
corresponding to the Earth’s surface is depressed at subduction zone by ~ 7 km which is
of the order of a typical trench depth. Figures 2 and 3 show the results of computation for
formulae (7) — (9) for the non-Newtonian rheology case (for the water content C,,
increased from C,,= 103 wt. % to C,= 1 wt. %) since in the case of Newtonian rheology

the convection in the mantle wedge is not aroused. The distance along the upper horizontal
axis in Figs. 2 and 3 counts from the “edge” of mantle wedge. Figure 2 shows the return
flow in the mantle wedge to be induced in the form of two vortices “A” and “B” located
one above another, of which the upper one “B” (with y >0) rotates clockwise and the
lower one “A” (with w <0) counter clockwise. The zone of friction of the induced flow
“B” with the subducting Amur Lithospheric Plate is characterized by the great strain rate,
thus the viscosity (7) drops there by several orders of magnitude and the initiation of an
ascending flow of the Karig vortex becomes possible. The opposite flow “B” in Fig. 2 is
obviously aroused by the flow “A” induced by subducting Amur Lithospheric Plate.

Assuming Ra -6.62x10° and Di=0.175 according to (4), i.e. switching on
dissipation and convection, and taking into account the effects of phase transitions, from
(1)—(2) the convection is found to be aroused in the non-Newtonian rheology case at C,, =
1 wt. % in the form of 2 vortices (a single convective cell, shown in (Fig. 4) and initial
flows in Fig. 2 to be destroyed during the non-dimensional time of 0.15x10~ (in
dimensional form 10 yr).
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Fig. 4. Non-dimensional perturbed stream-function distribution in the zone of
subduction of the Amur Lithospheric Plate (I) under the Okhotsk one (lla and Ilb) with
the effects of dissipative heating and convection taken into account for non-Newtonian

rheology and the water content C,, = 1 wt.% in the mantle wedge along the Harbin-Okha
profile. The streamlines in convective vortices are depicted with a step of 2x10°. Parallel
equidistant streamlines represent the rigid subducting Amur Lithospheric Plate. Vector
g indicates the direction of possible heat and calcareous-alkaline magmas transport from
the mantle wedge to the Okhotsk seafloor. The signs “+” and “—* denote positive and
negative stream function.

Whirl streamlines depicted with an interval of 2x10°, actually correspond to
convective cell dimension of ~ 300 km, while the streamlines density corresponds to
convection velocity over ~10 mxyr~1. Convection cell dimension of ~ 300 km is close to
the spatial horizontal scale of heat flux anomaly observed in the Okhotsk Sea eastward of
Sakhalin [19]. Fig. 5 shows an initial stage of formation of thermal diapir D ascending to
the Earth’s surface.
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Depth, km

Fig. 5. Non-dimensional temperature at the initial stage of formation of a thermal diapir
D, assuming the characteristic shape of a “mushroom” above the surface of subducting
Amur Lithospheric Plate (1) and ascending to the base of overlying Okhotsk
Lithospheric Plate (I11a and 11b) due to effects of viscous dissipation and convection
along the Harbin-Okha profile.
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The final stage of ascending micro whirls and corresponding isotherms are shown
in Fig. 6, in which practically isothermal convective micro whirls at a temperature 7, =
0.525 (or. in a dimensional form, 7. ~10°® K) are depicted with the interval 4,
corresponding to the velocity V. of the order of several tens of mm per year.
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Fig. 6. The distributions of non-dimensional temperature (isotherms depicted with an
interval 0.05) and stream-function (vortices with an interval 4) at the stage of maximum
invasion of the thermal diapir into the Okhotsk Lithospheric Plate (I1a) along the
Harbin-Okha profile. The diapir is nearly isothermal (with the temperature of ~103 K).
Maximum convective heat flux of ~103 mWxm over the convection cell centre is
redistributed across the convection cell breadth and provides the surface heat flux of ~
130 mWxm2 from the Okhotsk seafloor in a distance of ~ 280 km eastward of the
Sakhalin Island.

Thus the maximum convective heat flux is gc ~ pmCp 7e Ve ~ 10° mWxm™2, which is
redistributed across the convective cell breadth forming the increase in the isotherms
density, corresponding to the surface heat flux anomaly of ~ 130 mWxm™. This heat flux
fits well to the value observed in the quasi 2D zone of heat flux anomaly eastward of
Sakhalin [19]. It should be underlined that convective micro vortices, ascending to the
base of the Okhotsk Lithospheric Plate (II) and penetrating into it, shown in Fig. 6,
correspond to a non-steady state stage of convective instability, since thermal diapirs are
forming at the upper surface of subducting Amur Lithospheric Plate (I) (see Fig. 5) and
ascending to the Earth’s surface during ~ 10° yr. Further on the process of formation and
ascent of thermal diapirs is repeated quasi periodically. Rather fast an ascent of a thermal
diapir in the non-Newtonian upper mantle at the ascent velocity of ~1 mxyr? is due to the
local decrease in viscosity around the micro vortices because of the local viscous stress
concentration.

It is worth noting that in the case of Newtonian rheology the mantle wedge
dissipation-driven convection in the form of transversal rolls as in Fig. 4 is characteristic
of very small subduction angles the convection of this type being absent already at
subduction angle B = 30° at V=100 mmxyr?! [3]. At the subduction angle under
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consideration here, B =30°, the convective transversal rolls appear at V > 200 mmxyr?in
the case of Newtonian rheology. In the case of non-Newtonian rheology the dissipation-
driven convective transversal Karig’s vortices can be aroused at sufficiently low
subduction velocity and rather steep subduction. Arrow g above the boundaries of the

oppositely revolving convective vortices shown in Fig. 4 for the non-Newtonian rheology
case indicate possible direction of transport of non-organic mantle hydrocarbons to the
Earth’s surface. Thus the model constructed here favors the non-Newtonian mantle wedge
rheology as better fitting to the observed heat flux anomaly localization, horizontal size
and heat flux absolute value It should be noted that numerous thermo-mechanical mantle
models in the zones of subduction (see, e.g. [4; 5] and the vast number of references there)
showed convection in the form of transversal rolls never to occurre as the models with
extremely small subduction angle and sufficiently great subduction velocity were not
investigated. For the non-Newtonian rheology case the 2D dissipation driven convection
is aroused at V =10 mmxyr* and mean water content of C,~ 1 wt. % is owing to the 2

unperturbed induced flows (“A” and “B” in Fig. 2) one over another as well as to
considerable viscous dissipation in the zone of friction of the upper flow “B” with the
oppositely moving subducting Amur Lithospheric Plate (I). It should be underlined that
the 2-layered structure of the flow induced in the mantle wedge by subducting Amur
Lithospheric Plate appears in the non-Newtonian mantle rheology case only, and it is in
this case that the localized zone of friction is formed where the subducting Amur
Lithospheric Plate contacts the oppositely moving flow “B”. Here the dissipative heat
release becomes sufficient to originate an ascending convective flow shown by the vector
g in Fig. 4. The non-Newtonian rheology predominates in the mantle wedge probably
because of the great water content, supplied to there from subducting slab. The mantle
effective viscosity drops with water content exclusively in the non-Newtonian mantle
rheology case.

Additionally a computation was performed for the case of oceanic type of the
Okhotsk Lithospheric Plate (Ila and Ilb) of the age of 108 yr, in which case the 2D
convection in the mantle wedge assumes the form shown in Fig. 7 with much broader
horizontal convection cell dimension as compared to that shown in Fig. 4 for the
continental type of the Okhotsk Lithospheric Plate.
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Fig. 7. Non-dimensional perturbed stream-function distribution in the zone of
subduction of the Amur Lithospheric Plate (I) under the Okhotsk one (lla and I1b) with
the effects of dissipative heating and convection taken into account for non-Newtonian

rheology, water content C,, = 1 wt.% in the mantle wedge as in Fig. 4 for Okhotsk
Lithospheric Plate along the Harbin-Okha profile. Greater than in Fig.4 convection cell
dimension far exceeds the horizontal scale of the observed heat flux anomaly zone to the
east of Sakhalin.

The zone of anomalous heat flux becomes also much broader than it is observed
actually according to [19]. Thus this extra computation favors the concept of continental
type of the Okhotsk Lithospheric Plate in accordance with [13], where the deep seismic
sounding profiles made with a very detailed system of observation are shown to ultimately
decide the problem of the Okhotsk Sea crustal type as that of a typical continental crust
one with a thick granite-gneiss layer, and the upper mantle velocity models along with the
deep seismic sounding profiles are as well shown to be similar to continental ones. In [op.
cit.] the Okhotsk Sea Basin is as well indicated to be the most prospective gold-bearing
regions of the world.

Figs. 4 and 5 show the temperature profiles as a function of depth, which profiles
along with the data on the mantle pressure distribution beneath the Okhotsk Lithospheric
Plate in [25] support the idea that under the condition of mantle serpentization plastic
serpentinized rocks at depths of 40 km (at T >700°K — 900°K and P > 13 — 15 kbar) form
thermal diapirs, which result from adiabatic upwelling to the surface crust layers and
consequent decompression of heated deep material, and it is with these diapirs that the
calcareous-alkaline magmas supply is associated [17]. In other words, the layers of
serpentinized rocks may be considered to accumulate calcareous-alkaline magmas
ascending from mantle, thus creating natural traps for alkali metals and gold. A large
number of the earthquake foci in the fore-arc zones results in a destruction of the integrity
of the serpentinite rock layers, where significant deposits of alkali metals and gold are
accumulated. This forces calcareous-alkaline magmas to intrude into the subsurface
sedimentary rock layers along the tectonic faults located in the zones of subduction rise
above the zones of thermal diapirs. Such a prospective area for the search for gold ore
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deposits is located in Amur region and the Okhotsk Sea by the northeastern end of the
Sakhalin Island (Fig. 8).
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Fig. 8. A map of quasi-linear projection zones on the Earth's surface of the locations of
deep-lying plumes (mantle diapirs) and associated gold ore deposits (1-6) in the Okhotsk
Lithospheric Plate (I1a and 11b) [9]. I - Amur Lithospheric Plate; Il - Okhotsk
Lithospheric Plate; two quasi-linear zones (lla and 11b) of two chains of mantle plumes
(thermal diapirs) on the territory of the Okhotsk Lithospheric Plate are highlighted with
dashed lines; Gold ore deposits: 1 — Pokrovsko-Berezitovy; 2 — Bam; 3 — Ussuri; 4 —
Central Aldan; 5 — Ket-Cape; 6 — Kamchatka; Legend: projections of zones of mantle
diapirs with ascending and descending hydrothermal flows of calcareous-alkaline
composition on the Earth's surface: 1 — descending flows; 2 — ascending flows; 3 —
mixed, mainly descending flows; 4 — mixed, mainly ascending flows; 5 — contours of
already exploited gold ore deposits in the Okhotsk Lithospheric Plate (near Sakhalin
Island); red line is the location of the Harbin-Okha profile.

The rectangle on the map in Fig. 8 encompasses the Okhotsk Lithospheric Plate
where several gold ore deposits (1 - 6) are revealed at the site of rise of the mantle diapirs
confirms that the search for gold deposits at the areas of ascent of mantle diapirs in
subduction zones is of a reasonable prospect, as is illustrated here. In the Amur-Okhotsk
region (Fig. 8), two linear zones (lla and 11b) are visible, almost parallel to each other,
within which there are deposits of alkali metals and gold (1-3 and 4-6) located at a distance
of about 400-500 km, which corresponds to the calculations carried out in the article. The
formation of a chain of ore mineral deposits (in particular, deposits of alkali metals and
gold) on the territory of the Amur-Okhotsk region was facilitated by multiphase magmatic
activity, volcanism and the rise of calcareous-alkaline magmas with various metals
dissolved in them, which arose above the Karig mantle convective vortices in the Amur-
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Okhotsk subduction zone. Under the action of convective vortices, molten magma rose
through numerous cracks and faults in the crust of the Amur-Okhotsk region. The
sublatitudinal distribution of various deposits of metal ores parallel to each other on the
territory of the Amur-Okhotsk region with a distance of about 400-500 km between them
confirms the results of studies related to the sublatitudinal arrangement of the Karig roller
(quasi-cylindrical) convective vortices that arose during geological evolution in the
subduction zone of the Amur Lithospheric Plate.

Conclisions

In the non-Newtonian mantle rheology case the convection cell dimension in the
mantle wedge formed as the result of subduction of Amur Lithospheric Plate under the
Okhotsk one amounts to ~ 300 km for the velocity of subduction of 10 mm per year. This
convection cell size roughly coincides with the characteristic size of the 2D zone of
anomalous heat flux observed at the Okhotsk seafloor eastward of the Sakhalin Island.
Thermal diapir ascending from the surface of subducting Amur Lithospheric Plate
contains convective micro whirls, reaches the depth of ~ 40-90 km and can provide the
anomalous heat flux of ~ 130 mWxm™ actually observed to the east of Sakhalin. Thermo-
tectonic model of mantle wedge presented here for the angle and velocity of subduction
of 36° u 10 mm per year respectively fits well to the results of the most recent GPS
observations as well as to the observed anomalous heat flux and location and horizontal
extent of the zone of heat flux anomaly eastward of Sakhalin thus being a convictive
argument in favor of the eastward Amur Lithospheric Plate subduction and the continental
type of the Okhotsk Lithospheric Plate. The model predicts the calcareous-alkaline
magmas zone to be localized Amur region and eastward of Sakhalin at the anomalous heat
flux zone.
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Abstract. This article provides a brief overview of examples from published work covering various areas of the use
of artificial intelligence technologies in solving problems caused by the COVID-19 pandemic. Three groups of technologies
have been identified, including monitoring of network resources, modeling of epidemic processes, and systems for monitoring
the mobility of citizens. Monitoring of information flows provides an alternative to the traditional methods of detecting the
onset of epidemics, a general picture of the dynamics of infections, and determining the mood in society for timely management
decisions. Epidemic modeling makes it possible to predict the scale of a disaster, assess immediate and long-term consequences,
and determine the effectiveness of planned protective and preventive measures. Various systems for monitoring the mobility
of citizens serve the purpose of warning citizens about danger, identifying violations of the introduced restrictions. To
effectively combat possible future pandemics, it is necessary to unite the efforts of many states at the international level and
create effective systems of integrated information technology support for anti-epidemic services.

Keywords: COVID-19 pandemic, artificial intelligence, information flows, databases, monitoring of network
resources, modeling.

Annomayus. B cmamve npedcmabaen kpamxuil 0630p npumepol u3 onybauxoBannvix pabom, oxBamvibaruiux
pasaudnsie 0baacmu  UChoAb306aHUA MeXHOA02UT UCKYccmBenHoeo unmertexma 6 pewenuu npobaem, Bui36anHbix
nandemuet COVID-19. Buidesenst mpu epynnut mexHos02utl, Bxawouas MoHUumopute cemebuix pecypco, modesupobarue
IMUOEMUMECKUX NPOYeccoB, cucmems. KOHMPOAA MOOUABHOCTIU epaxOaH. MonumopuHe uH@OpMAYUOHHBIX HOMOKOB
npedocmabasem arvmepHamubHole MpaduyUOHHbIM crnocodbl BulABAeHUA HAYAAA SNUOEMUTL, 00UYI0 KAPMUHY OUHAMUKLL
3apaxeruii, onpedesenue HacmpoeHun 6 obwecmBe 045 cBoeBpement020 NPUHAMUA YNpabieHueckux —peuieHuil.
Moodeaupobanue snudemuii nosbossem npoeHosupobams macuimabs: bedcmbus, oyeHubams OAuxaiuiue U OmMoAIeHHble
nocaedcmBus, onpedessims 3ghdpexmubHOCIL NAAHUPYEMBIX 3AUSUTTHBIX U npoduiaxmuyeckux meponpusmui. Pasiuunuie
CUCTNEMbL KOHMPOAA MODUALHOCTHU epaXO0aH CAYKAM uyedam npedynpexoenus epaxoan o0 onacrocmi, BviabaeHuio
Hapywenuil 66edentoeo pexuma oepanudenuti. aa agpgpexmubroi 00psbvl ¢ Bo3moxHbiMU 6 OYOyuem nandemMuamu
Heobx00umo 00seduHeHUe YCUAUT MHOXKecBa eocyoapcmb Ha MexOYHApOOHOM YpobHe U co30anue dhexmuBHbIX clceM
KOMNACKCHOUL UHPOPMAYUOHHO-TEXHOA02UHeck0ll 1000epKKl NpomubosnuoeMuueckux cayxo/

KatoueBoie caoBa: nandemua COVID-19, uckyccmbennuiii unmearexm, uH@opMayuoHHbsle nomoku, 0asvl
0anHbLX, MOHUMOpUHE cemeBuix pecypcob, modesupobatiie.
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Introduction

Many experts pay attention to the threat of new epidemics with previously unknown
characteristics of pathogens. These circumstances require the improvement of systems of
anti-epidemic protection of the population. In the modern world, the use of information
technologies based on artificial intelligence (Al) has gained great importance, which provide
many opportunities to solve this problem. The COVID-19 pandemic has spread across the
planet in a matter of months. Research and development in the field of epidemiology has
intensified since its inception. Already in the first year of the spread of the COVID-19 pandemic,
we received many examples of the use of a number of such technical solutions in anti-
epidemic control systems. The number of thematic publications on this issue is constantly
increasing.

The purpose of this review is to draw attention to the diversity of applications of
software and tools based on artificial intelligence technologies in organizing both preventive
work and response measures in the event of an epidemic spread of infectious diseases. The
concentrated description of such examples can increase the interest of health authorities in
the capabilities of systems based on artificial intelligence. As a result, become an incentive for
the targeted development and financing of special programs to create integrated systems of
information technology support for anti-epidemic services. Andy Chun (2020) notes that in
China, Al is being used to fight the virus on all fronts. With its ability to learn quickly, Al saves
humans time in sequencing the genome of Sars-CoV-2, designing lab tests, analysing CAT
scans and making new vaccines.

Issues to been considered below include:

e monitoring of information flows on the Internet, which is used to timely detect the
beginning of an epidemic, to track the dynamics of its spread, to assess the level of panic in
society;

e modeling of epidemic processes to predict the development of a pandemic, as well
as to evaluate the effectiveness of various interventions in order to develop recommendations
for government bodies;

* means, systems and methods for preventing the spread of the disease, including
monitoring compliance with the restrictive measures introduced by the authorities.

Monitoring of information flows
One of the key tasks of responding to the large-scale spread of infectious diseases is
the timely detection of the very fact of the origin of the epidemic.
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A key issue in the fight against epidemics for the health authorities in most countries
has become a noticeable delay in the response to both the very fact of the onset of the
epidemic and the identification of pathogens. Such a delay, as a rule, is due to the need to
consistently perform a number of organizational procedures, which in total take a long time.
The first stage is the collection of current statistical information and its comparative
processing, which results in the identification and analysis of the facts of an increase in cases
of diseases similar in their development. After ascertaining such events, a check is organized
in specialized laboratories of analyzes obtained from sick people in order to isolate and study
infectious agents. The isolated substances are tested for the resistance of pathogens to
external conditions. This allows you to determine the environment and possible channels for
their distribution. The development and testing of the effectiveness of measures to counteract
the spread of infection is carried out based on the data obtained during the research.

Thus, traditional procedures take a significant amount of time to identify and develop
responses to the emergence of new types of infectious agents. As a result, the development
of timely measures to localize and suppress foci of infection is difficult. Even for a well-studied
disease, such as the flu, whose symptoms do doctors routinely report as part of a surveillance
program, it can take several weeks to identify and respond to an outbreak. For diseases that
are not controlled in such a regular regime, the delay in general can be catastrophic.

M. Eisenstein (2018) points out that in recent years, alternative ways to solve this
problem have arisen using indirect data circulating in the information space. Based on a
summary of the results of a number of successful examples of such use of data, he concludes
that it is expedient to create systems for targeted monitoring of information flows. He analyzes
a number of examples that demonstrate the capabilities of modern tools for monitoring
information flows on the Internet for detection of epidemics. M. Eisenstein concludes that with
appropriate attention, the data generated on the Internet can be used to more timely identify
various outbreaks of infectious diseases.

The author focuses on research conducted by Google, which monitors the frequency
of various search queries. Using a special algorithm, the company's specialists identified the
most relevant queries in relation to the emergence of an influenza epidemic, and then used
them to identify the rate of spread of the disease. Comparison of the growth rates of such
requests with the results of registration of patients made it possible to conclude that it is
possible to predict an outbreak of influenza in certain places with an accuracy of one day,
which was demonstrated in subsequent periods after the start of work in 2008.

The primary positive results of the proposed approach obtained at the initial stage
initiated the research of other scientists in this field. For example, in Brazil, Twitter messages
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have been used to predict the spread of Dengue fever. Similarly, a database of Google and
Twitter searches predicted the spread of Zika in Latin America weeks before official outbreak
announcements were made by public health officials.

Unfortunately, it was found that the developed algorithm allows you to track the speed
of the spread of the epidemic, but does not always serve as an indicator of its onset.

For example, the Google algorithm "missed" the beginning of the HIN1 pandemic in
20009. It is assumed that the reason was the algorithm's focus on fixing the signs of one specific
disease - the flu epidemic. During the current COVID-19 pandemic, this algorithm also failed.
Experts who tried to deal with this problem concluded that the probable cause of the failure
was the increased attention to this topic in the field of news information flows. The panic sown
by media reports has significantly distorted the nature and frequency spectrum of queries from
search engine users.

Therefore, the problem of obtaining relevant data based on the processing of
information flows for use in order to timely detect the onset of epidemics remains. It is
associated not only with the difficulties in identifying the spectrum of required data and tuning
(training) algorithms. Another difficulty is related to the limited availability of these tools directly
to epidemiologists. Due to the proprietary nature of the listed search services, specialists
responsible for the field of epidemiology cannot get access to the data they need without
involving the developers of these services themselves. And this reduces the efficiency and
variability of research.

The promise of detecting epidemics by monitoring information flows is further
supported by other examples cited in articles by Cory Stieg (2020) and John McCormick
(2020). Thus, Cory Stieg (2020) writes that «A little after midnight on Dec. 30, artificial
intelligence platform BlueDot picked up on a cluster of “unusual pneumonia” cases happening
around a market in Wuhan, China, and flagged it. BlueDot had spotted what would come to
be known as COVID-19, nine days before the World Health Organization released its statement
alerting people to the emergence of a novel coronavirus... The key to BlueDot is big data. It
uses natural language processing and machine learning to cull data from hundreds of
thousands of sources, including statements from official public health organizations, digital
media, global airline ticketing data, livestock health reports and population demographics».
John McCormick (2020) describes HealthMap, a program affiliated with the nonprofit Boston
Children’s Hospital that monitors infectious diseases. HealthMap has created a digital map
using artificial intelligence and other technologies to constantly track the spread of the novel
coronavirus.
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Search engines are not the only source of information about the possible beginning of
an infectious epidemic. Information that is much more relevant can be obtained from online
communities, especially the target profile. One of such sources is already today the network
community of doctors ProMED-mail, which unites more than 70,000 people from all over the
world. The exchange of medical observations takes place in this community and their reports
on infectious diseases are accumulated in one database. If used properly, the flow of such
data on the Internet can give public health systems a significant head start in mobilizing an
outbreak response. In particular, it was this network of professional community that drew
attention to the emergence of new infectious diseases, when doctors first identified an
outbreak of severe acute respiratory syndrome (SARS) in China in 2003, and also reported on
MERS (Middle East respiratory syndrome) in Saudi Arabia in 2012.

All of the above examples indicate the possibility of identifying disease outbreaks by a
variety of information features extracted from social networks on the Internet.

Yet, the most reliable and trustworthy source of information on infectious diseases
should be direct data from medical records, which immediately reflect the symptoms, periods,
and nature of the disease. It is necessary to create a single database of morbidity. The data
must be presented in an anonymized generalized form so as not to violate the principle of
confidentiality of information.

Such an array of data will make it possible to more quickly identify cases of infectious
diseases and take timely action. It is clear that it is impossible to process it manually. However,
with such a database, similar signs of diseases in certain local areas can be quickly detected
using data processing by specialized Al-based algorithms. Unfortunately, there are no
regulations for the timely entry of such data into a single database anywhere in the world, there
is no prompt access to such information, and there are no automated means for their
purposeful processing. As the experience of the COVID-19 pandemic has shown, the rate of
spread of infectious diseases due to the high mobility of the planet's inhabitants and the
processes of constant migration can be extremely high, and this increases the risk of new
pandemics. Therefore, the target task of WHO should be the creation of such an information
base on the incidence of the population on a planetary scale, regulations for working with
information and algorithms for its processing on a global scale.

Until this task is solved, the complex integration of other heterogeneous data sources
within one or more monitoring systems can play a positive role in creating a system for the
timely detection of epidemics and improving the responsiveness.

Monitoring of network resources can be used to not only identify, control and predict
the dynamics of the spread of infectious disea.

International journal of Professional Science

Ne9-2022 100


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|

Z. Hou et al (2020) describe an equally interesting example of using data by monitoring
information flows. The researchers proposed a complex technology for analyzing a variety of
information to assess the mood in society. An analysis of the behavior of residents was used
to develop recommendations for the formation of the current information policy of the
management in the crisis conditions of the pandemic.

The study by Chinese scientists aimed to assess public attention, risk perception,
emotions, and behavioral responses to the COVID-19 outbreak in real time based on social
media surveillance data. To this end, the authors collected and processed data from the most
popular Chinese social networks: Sina Weibo, Baidu search engine and Ali e-commerce
marketplace for the period from December 1, 2019 to February 15, 2020. Weibo message
graphs and Baidu search were used to create public attention score indexes. Public intent and
actual adoption of recommended protective measures or panic buying driven by rumors and
misinformation were measured by the Baidu and Ali indices. Qualitative messages on Weibo
were analyzed by a linguistic research and text analysis program by word count. An
assessment was made of public opinion and emotional reactions to both the available reports
of epidemiological events and statements by government bodies.

Research has identified missed opportunities for early response to the COVID-19
outbreak. Negative public emotions were caused by untimely publication of objective
information. Because of this, more energetic intervention by government agencies was
subsequently required to eliminate panic. There have been rumors and misinformation about
remedies and treatments that have led to panic buying during the outbreak. Subsequently, the
public reacted quickly to government announcements and adopted the recommended
behaviors in accordance with the published guidelines. Thus, it is shown that in times of crisis,
timely detection and clarification of rumors effectively reduces irrational behavior in society.

The authors conclude that competent real-time monitoring of information in social
networks can provide both a prompt assessment of the public's reaction to the measures
taken to combat the epidemic and the quality of risk communication, and the timely detection
of rumors. This knowledge allows you to purposefully manage the behavior of the population
and reduce the negative consequences.

Therefore, this kind of monitoring should also be included in epidemic preparedness
and response systems.

The above examples show the possibilities of using specialized algorithms for
processing current information flows to analyze the situation and respond in a timely manner
to its change.
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Modeling of epidemic processes

The second area of work to combat the pandemic is modeling the situation and
forecasting its development under various response scenarios.

The results of forecasting the spread of the pandemic in various countries based on the
analysis of incoming data on the growth rate of the incidence are presented by B.M.Ndiaye at
al (2020). The authors described the results of using machine-learning tools to analyze the
coronavirus pandemic on a local and global scale. The well-known standard SIR model was
adopted as the basic model for the development of the epidemic. Based on open data on
infection cases posted by that time on a network resource COVID-19 Data Hub, the authors
evaluated the main key parameters of the model using two types of neural network. The
obtained characteristics were used to make a forecast regarding the inflection points and the
possible time of the development of the pandemic in countries such as China, Italy, Iran,
Senegal, as well as for the world as a whole. The authors of the article emphasized that,
unfortunately, the data available at that time were insufficient for the correct training of neural
networks. It seems that such an approach would be more adequate if data on morbidity are
considered in combination with data on the density of economic ties and population mobility
in a global dimension.

Mathematical modeling of the spread of infection was used not only to predict the
extent of the development of the disease, but also to assess the effectiveness of anti-epidemic
measures. Thus, the work of Italian researchers G.Giordano et al (2020) presents the results
of modeling the development of the epidemic with an assessment of the impact of various
scenario measures of sanitary distancing. Taking into account the features of the spread of
COVID-19 infection established at the initial stage, the authors, based on SIR modeling
approaches, proposed an extended model called SIDARTHE, in which, in addition to the
traditional categories, the registration of detected and undetected cases of infection was
introduced, and differences in the severity of the disease are taken into account, requiring the
placement of some patients in intensive care units. Re-infection in the model is not taken into
account due to the extremely small number of detected cases. It is shown that in the long run
the model is not sensitive to the initial data. To calibrate the model parameters, the national
data on the evolution of the epidemic obtained by the time of its application were used. Based
on a model calibrated against real data, the authors considered possible long-term scenarios
demonstrating the impact of various countermeasures to contain the spread of infection.
Based on the model, studies were carried out and predictive graphs of the population
dynamics of the spread of morbidity under various restrictive requirements for maintaining
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social distance were presented, which later served as a rationale for developing management
decisions.

The results of studies similar to the topic, but based on other modeling principles, are
presented by Silva P.C.L. et al (2020).

The authors discuss the principles of building a multi-agent model of society and the
results of modeling the processes of the spread of the disease, as well as their impact on
economic performance under various scenarios of response from government agencies.

In their work, the authors use the agent-based modeling paradigm not only to assess
purely epidemiological processes, but also the economic consequences of the COVID-19
epidemic. The following categories are represented in the model as agents: people,
households (families), manufacturing or service enterprises, government bodies, the
healthcare system with its medical institutions. The paper considers several different scenarios
of a possible state response: from non-intervention to very severe restrictions on the
movement of people and the functioning of industries. These scenarios assessed both the rate
of spread of the epidemic and the economic impact.

Despite the fact that the interaction of various categories of agents is considered rather
conditionally, especially in its economic aspects, such modeling allows one to obtain a
qualitative picture of the effectiveness of certain response measures for comparing them with
each other. The results obtained allow us to develop appropriate recommendations for the
authorities.

Thus, mathematical modeling of epidemics is of interest for developing and evaluating
the effectiveness of various scenarios for government response in the event of epidemics.
Among the recommended measures, in addition to purely medical ones, various measures are
used to limit the mobility of citizens in order to curb the spread of infection. However, control
over the actual implementation of such measures requires additional efforts on the part of the
state. Various technological solutions have been proposed in different countries for these
purposes.

Prevention measures

Kashkin S.Yu. et al (2020) describes some of the interesting examples of the practical
application of such technologies, based on the use of artificial intelligence..

For example, in China, a remote recognition system for sick faces was quickly
implemented. For this purpose, law enforcement officers were equipped with specially
designed helmets that can detect and mark people with a high body temperature in a certain
way. In addition, for the period of quarantine, the Health Check system was introduced, which
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operates on the popular Alipay and WeChat platforms, with the help of which special QR codes
were automatically generated. Depending on the person's status, the color of the pass
determined the degree of freedom of movement: green (freedom of movement), orange (seven
days of quarantine) or red (14 days of quarantine).

In Israel, a phone application was launched, the purpose of which was to inform mobile
device users about the danger of contact with potential carriers of a viral infection.

In South Korea, a comprehensive system of total monitoring of infected people and
citizens in contact with them has been deployed. Continuously, with the help of artificial
intelligence, the GPS coordinates of the citizens under surveillance, as well as their operations
with bankcards, the use of transport and data from video surveillance cameras, were analyzed.
In case of violation of the regime prescribed by him, information was immediately received by
a specially created monitoring center. Thanks to the timely implementation of this system,
South Korea became one of the few countries that did without general self-isolation.

Singapore implemented the TraceTogether mobile application, created to combat the
spread of infection, which also made it possible to abandon the mass isolation of citizens. A
distinctive feature of this approach is the data collection method, which is focused on
identifying and fixing Bluetooth contacts between mobile devices. Due to this, meetings of
people were tracked only in the zone of danger of infection, which made it possible not to
conduct a total monitoring of all the movements of each person. In the event that a person fell
ill, the system automatically alerted everyone with whom he had contact in the last 14 days to
take preventive measures.

Italy also launched an application that helped track the route of a person infected with
the virus and warn people who come into contact with him. An important aspect of this system
was the fulfillment of confidentiality requirements, since when distributing alerts, subscribers'
data is not disclosed, but only the movements of their smartphones are recorded.

Similar control measures using ICT (information and communication technology) tools
have been implemented in Moscow and the surrounding regions. One of them was the control
over the movements of citizens using video surveillance systems during the period of strict
self-isolation, including the analysis of the movement of personal cars. Movements were
allowed only for special categories of workers who had special passes.

Violators automatically received a fine. The second measure was the use of "social
monitoring" technology. For this, the location of patients with confirmed coronavirus who were
prescribed home treatment was determined by the geolocation of their mobile phone.
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The use of artificial intelligence based on various means of communication and tele
monitoring makes it possible to control the epidemiological situation, predict the evolution of
disease outbreaks, and protect the population, even if by restricting freedom of movement.

Some more examples are given in the review CAHA/ (2020).

When developing systems using Al based on neural networks, great attention should
be paid to the quality of the initial data. It has already been noted above that the B.M.Ndiaye
at al (2020) questioned their own results due to the extremely small amount of data available
at that time for training the neural networks used. Some additional aspects of the quality of
publicly available data are addressed by Danilova l. (2020) although from a slightly different
angle. She was interested in assessing by society the effectiveness of the efforts of state
bodies in the fight against the pandemic by comparing factual data from different countries.
At the same time, attention is focused on the problem of their comparability.

The author notes that information on the number of cases and deaths from COVID-19
is now collected by countries online and becomes quickly available to everyone. Open data
about the epidemic is essential for controlling the disease and informing the public. They are
used both by researchers and governments to analyze the epidemic and model its future
development, as well as by the media, bloggers and other opinion makers. Based on the
published quantitative data on illnesses and deaths from COVID-19, many different
conclusions are drawn, which are quickly disseminated on the Internet through social media
platforms. But, despite the availability and openness of these data themselves, which exist
today, much less is known about the criteria by which these data are collected and what their
limitations are. The analysis of available information on how data on the number of cases and
deaths in different countries is formed, given in the mentioned article, shows that very often
the data are not comparable with each other. Different countries use different criteria both for
testing for the virus and identifying cases, and for determining deaths from COVID-19.
Moreover, the criteria themselves may also change over time as the situation is reassessed.
The results may significantly depend on the quality of the tests used, on the number of tests
carried out, on the rules for registering certain parameters. Thus, there were cases when all
deaths were recorded in the number of deaths from COVID-19 only based on the
considerations that additional funding was allocated to medical clinics for working with such
patients.

Misunderstanding of the level of limitation of the data used, the degree of their
comparability can lead to false conclusions and interpretations. Such data are usually used to
calibrate models by researchers, including models based on training neural networks, which
in itself can cause systematic errors and influence the development of erroneous management
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decisions. In addition, comparing countries by COVID-19 incidence and mortality based on
data collected according to different criteria can have far-reaching political implications,
namely, in terms of how people evaluate the efforts made by the government of their country
based on this information. countries to reduce morbidity and mortality. Therefore, when using
any data from different sources, there should be a deep analysis of the methods and
conditions for obtaining them, especially if these sources reflect data obtained in different
countries.

Conclusion

The analysis of scientific publications shows a wide variety of possible practical
applications of modern technologies related to the processing of big data by artificial
intelligence methods in a broad interpretation of these concepts. These include the use of data
on the dynamics of certain user activity on the Internet for early detection of the emergence
and course of epidemic processes, sentiment analysis in online communities to adjust the
information policy of government authorities, models for predicting the development of a
pandemic using neural networks based on the dynamics of messages about new cases of
infection and other information on the development of diseases, specialized methods and
systems for monitoring the movements of infected persons, as well as warnings about the
danger of people potentially in contact with them, and many others. Based on such
technologies, complex systems of information technology support for epidemiological
services can be created and deployed. Given the accumulated positive experience in the
implementation and operation of individual systems in various countries, it can be expected
that international cooperation in this area can become the most effective for creating complex
systems.
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Abstract. The article deals with the development strategy of the new Uzbekistan as a way to new opportunities.
Directions are analyzed, such as building a humane state by increasing the honor and dignity of a person and further
developing a free civil society. It is concluded that all the reforms carried out in our country are for the benefit of the people,
in order to improve the quality of human life.
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PeueHseHT: Beccapabos Bnagncnas Onerosud - KaHangat 9KOHOMUYECKNX HayK.
O BIMNO «doHHY3T nmenn Muxauna TyraH-bapaHoBckoro»

“l am sure that having united for the sake of sustainable development and a wonderful
future for our beloved Motherland, we will direct all our strength and energy, knowledge and

experience to the effective use of this opportunity, the achievement of our great, noble
goals’.

Sh.M. Mirziyoyev

Everyone knows that over the years of independence, our country has gone through a
long historical path of building a new state and society, has reached high milestones thanks
to the unbending will and huge potential of our courageous and noble people®. Huge work
was done in a short time, which we can be proud of before foreign countries. In particular,

54 MaxmygoBa . H. AHanus un cTpaTervs pasBuTUsS OGaHKOBCKOW cuUCTeMbl Y36ekucTaHa B YCNOBMSIX
umgposmsauumn aKOHOMUKK //m-Economy. — 2021. - T. 14. — Ne. 1. — C. 47-57.
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almost all state administration bodies were transformed. The foundations of modern statehood
have been laid, and a constitutional order has been formed. Three independent branches of
government - legislative, executive and judicial®®. A constitutional state has been built in the
full sense of the word. The Armed Forces have been created capable of reliably protecting the
sovereignty and independence of the country, the inviolability of its borders, the peaceful life
of our people and its national interests. The national currency - soum - has been introduced,
and gold and foreign exchange reserves have been formed. Our ancient history, rich cultural
heritage, national identity and spiritual values have been revived®®.

In recent years, thanks to our current President Shavkat Miromonovich Mirziyoyev, a lot
has been done, our country has taken one of the leading places in the world community. In
2017, an action strategy was adopted in five priority areas for the development of the Republic
of Uzbekistan in 2017-2021, within the framework of which tremendous work has been done
over the past period to improve various areas of the life of our people. The action strategy
implemented in 2017 on the initiative and idea of the Head of State, which sets as its main
goal the comprehensive development of Uzbekistan, its place among the leading democratic
states of the world and a worthy place on the world stage, was highly appreciated by the
international community, authoritative expert experts, government and public figures, political
scientists as the main priority document for the development of the country in the near future.
The Action Strategy for the five priority areas of development of the Republic of Uzbekistan
for 2017-2021 identifies five priority areas for the development of Uzbekistan, each of which
reflects specific measures to further deepen and ensure the effectiveness of democratic
reforms at a new stage in the country.

In order to radically reform all spheres of life of society and the state, as part of the action
strategies for the five priority areas of development of the Republic of Uzbekistan in 2017-
2021, 300 laws and more than 4 thousand decisions of the President of the country were
adopted by the country's legislation. A lot has been done to ensure human rights, strengthen
the accountability and openness of state bodies, increase the transparency of the work of
state bodies, and increase the role of the media and civil society institutions.

January 29, 2022 in order to determine the priority areas of reforms aimed at further
improving the welfare of the people, transforming sectors of the economy, accelerated
development of entrepreneurship, unconditional provision of human rights and interests,
formation of an active civil society, in subsequent years based on the principle "In the name

5 Sh R., lbratova F, Zh K. THE NATURE OF JUDICIAL DECISIONS IN THE CONDITIONS OF THE DIGITAL
TRANSFORMATION OF THE JUDICIAL POWER OF UZBEKISTAN //Sciences of Europe. — 2021. — Ne. 79-3. - C. 10-12.

56https://yuz.uz/ru/news/novy-uzbekistan---strana-demokraticheskix-preobrazovaniy-bolshix-vozmojnostey-i-
prakticheskix-del
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of honor and dignity person” with an in-depth analysis of the complex world processes and
the results of the past stages of development of the country, the President of the country
Shavkat Miromonovich Mirziyoyev decided to approve the Development Strategy of New
Uzbekistan for 2022, developed as a result of a wide public discussion based on the principle
“From the Action Strategy to the Development Strategy” - 2026 years. The above strategy
includes 7 directions, such as:
1. building a humane state by increasing the honor and dignity of a person and further
developing a free civil society;
2. The transformation of the principles of justice and the rule of law into a fundamental
and necessary condition for the development of the country;
accelerated development of the national economy and ensuring high growth rates57;
implementation of a fair social policy, development of human capital;
ensuring spiritual development and raising this area to a new level;
approach to global problems based on national interests;
strengthening the security and defense potential of the country, maintaining an open,
pragmatic and active foreign policy58.
The question is, what will it give us?
Within the framework of this strategy, the following goals are envisaged:
Expanding the powers of mahallas and strengthening their financial independence in
order to solve the socio-economic problems of the territories directly on the spot. Ensuring
the participation of citizens in the life of their mahalla and direct dialogue between state bodies
and mabhallas, digitalization of processes aimed at working with the population in mahallas.
Strengthening control over the activities of local executive authorities by forming in the
Kengashes of people's deputies a deputy corps acting on a permanent basis, expanding their
powers. Improving the legal framework for eliminating corruption factors in the civil service,
recruiting personnel on a competitive basis and evaluating the effectiveness of their activities.
Implementation of the "National Rating" system according to the assessment system based
on key performance indicators (KPI) of the activities of civil servants and government bodies.
Strengthening the guarantees of inviolability and protection of private property, strict
enforcement of property rights, including rights to land. Determining the priority of private
property as a basic principle, including the introduction of a system for protecting the rights
of a person who has acquired real estate, based on official information from a state body.

NOo ok

57 Ibratova F. BANKRUPTCY OF A LIQUIDATED BUSINESS ENTITY: PROBLEMS AND SOLUTIONS //Norwegian
Journal of development of the International Science. — 2021. - T. 2021. — C. 45.

58 Bopwucos [. A. BHewHsisa nonntuka Y3bekuctaHa npu L. Mup3snéese: ctpaterus n npakTtuka //Tempus et
Memoria. — 2019. — T. 14. — Ne. 2/188. - C. 130-139.
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Ensuring labor, social and other internationally recognized rights of convicts and those who
have served their sentences, introducing effective mechanisms to promote their social
adaptation and reintegration into society, establishing joint activities of institutions of the state
and society in this direction®®.

An increase in gross domestic product per capita in the next five years by 1.6 times by
ensuring consistently high growth rates in sectors of the economy, bringing it to 4,000 US
dollars per capita by 2030 and creating prerequisites for entering the category " upper middle
income countries. Ensuring macroeconomic stability and gradually reducing the annual
inflation rate to 5 percent by 2023. Reducing the state budget deficit, ensuring its size from
2023 at a level of no more than 3 percent of GDP. Allocation of at least 5 percent of the budget
of each district to solving the most pressing problems identified on the basis of proposals from
the population within the framework of the Citizens' Budget program.

Creation of the possibility of training a specific profession for each citizen at the expense
of the state. Increasing the scale of vocational training by 2 times, training 1 million
unemployed citizens in professions and bringing the participation of non-state educational
institutions in this process to 30 percent. Transfer to the jurisdiction of the Ministry of
Employment and Labor Relations of the issues of systematic occupation of vocational
education in full. Double the scale of vocational training, vocational training for 1 million
unemployed citizens. Implementation of a system of state assistance in acquiring at least one
profession by graduates of general education schools who have expressed a desire to learn a
profession.

The transformation of a healthy worldview and creation in society into a nationwide
movement through the widespread promotion of the idea "From Action Strategy to
Development Strategy", based on the principles of goodness and humanism. Implementation
of the Concept "New Uzbekistan - an enlightened society". Organization of legal and
educational events to form a legal culture among the population in combination with the study
of the rich history, scientific and cultural heritage, national and religious values of our people®.

Prevention of existing environmental problems that are harmful to the health and gene
pool of the population. Promotion of initiatives in the field of the environment in the
international arena, including the development of the World Environmental Charter.
Implementation of a system for taking samples automatically from polluting sources of objects
with a high level of danger of environmental impact (category I). Improving the mechanisms

59 |bratova F. Foreign Practice of Use of Mediation on Collective Labor Disputes //American Journal of Social and
Humanitarian Research. — 2022. - T. 3. — Ne. 10. - C. 57-62.

60 Y36ekuctaH Y. M. P. O cTpaterun geiictBuii no ganbHenwemy passututo Pecnybnvkn Y3bekuctaH //Ne YI1-
4947 o1.-2017.-T. 7.
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for assessing the level of environmental pollution, monitoring the environment, predicting the
level of its pollution, constantly providing information to state environmental control,
monitoring the state of polluting sources and their impact on the environment.

Further strengthening of the rights of citizens in the field of freedom to receive and
disseminate information®’. Development of a draft of a single systematized normative legal act
regulating the sphere of information. Increasing the culture of citizens using information and
communication means. Prevention of violation of the right of inviolability associated with the
publication of personal and confidential data on the Internet. Creation of a cybercrime
prevention system, etc.

At the end of all of the above, | would like to say that all the reforms carried out in our
country are for the benefit of the people, in order to improve the quality of human life.

References

1. Bbopwucos [. A. BHewHaa nonntnka Y3beknctaHa npu LU. Mupsnéese: ctparterns u
npakTtuka //Tempus et Memoria. — 2019. — T. 14. — Ne. 2/188. — C. 130-139.

2. Ibratova F. BANKRUPTCY OF A LIQUIDATED BUSINESS ENTITY: PROBLEMS AND
SOLUTIONS //Norwegian Journal of development of the International Science. — 2021. — T.
2021. - C. 45.

3. lbratova F. Foreign Practice of Use of Mediation on Collective Labor Disputes
//American Journal of Social and Humanitarian Research. — 2022. - T. 3. = Ne. 10. - C. 57-62.

4. lbratova F. B. The Concept and Characteristics of Bankruptcy Procedures for
Business Entities With the Status of a Legal Entity //Middle European Scientific Bulletin. —
2022. -T. 20. - C. 143-147.

5. Maxmygosa I'. H. AHann3 n ctparternsa passutns 6aHKOBCKOM CUCTEMbI Y36eKncTaHa
B YCNOBUAX Ungposmsaunmn akoHoMmnkn //m-Economy. — 2021. = T. 14. — Ne. 1. — C. 47-57.

6. Mupsnéea C. LLl. AHann3 onbiTa Y36ekncrtaHa no paspaboTke cTpaTternin passutus
CTpaHbl U PErMOHOB //YnpaBneH4yeckoe KoHcynbTuposaHme. — 2019. — Ne. 3 (123). — C. 49-61.

7. Sh R., Ibratova F., Zh K. THE NATURE OF JUDICIAL DECISIONS IN THE
CONDITIONS OF THE DIGITAL TRANSFORMATION OF THE JUDICIAL POWER OF
UZBEKISTAN //Sciences of Europe. — 2021. — Ne. 79-3. - C. 10-12.

8. https://yuz.uz/ru/news/novy-uzbekistan---strana-demokraticheskix-
preobrazovaniy-bolshix-vozmojnostey-i-prakticheskix-del

61 Mupauéesa C. L. AHann3 onbiTa Y36ekuctaHa no paspaboTke cTpaTernini passButusi CTpaHbl 1 PErMoHOB
//YnpaBneH4yeckoe KoHcynbTuposaHue. — 2019. — Ne. 3 (123). — C. 49-61.

International journal of Professional Science

Ne9-2022 2


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://yuz.uz/ru/news/novy-uzbekistan---strana-demokraticheskix-preobrazovaniy-bolshix-vozmojnostey-i-prakticheskix-del
https://yuz.uz/ru/news/novy-uzbekistan---strana-demokraticheskix-preobrazovaniy-bolshix-vozmojnostey-i-prakticheskix-del

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. Y36ekuctaH Y. . P. O cTpaterun gencTsnin No ganbHenwemMy passutunio Pecnybnmkn
Y36eknctaH //Ne YM-4947 o1. -2017. - T. 7.

TECHNOLOGY, ENGINEERING

UDC 620.9

Lipatov M.S., Maksimov Ya.V. Selection of equipment for covering
i Lloads of ol dontial buildi

Mop6op o60pynoBaHMs o5t MOKPbITUS TEMSIOBLIX HArpPy30K YaCTHOMO XXNI0ro AoMa

Lipatov Maxim Sergeevich,

Senior Lecturer of the Department of Heat Power Installations and Heat Engines,

St. Petersburg State University of Industrial Technologies and Design.

Higher School of Technology and Energy

Maximov Yakov Vyacheslavovich,

Student of group 523,

St. Petersburg State University of Industrial Technologies and Design.

Higher School of Technology and Energy

JlunaTtos Makcum Cepreesuny,
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CaHkT-lNeTepbyprckuii rocyaapCTBEHHbIA YHUBEPCUTET MPOMbILLIEHHBLIX TEXHOMOMMIA 1 An3anHa.
Bbicluas wkona TEXHONOMMN N SHEPreTUKIN

Abstract. The article considers a two-storey residential building with an area of 150 m2, located in Surgut, with
autonomous air heating, in the complete absence of external heating networks. The authors provide general information about
heating systems, analyze the possibilities of using the main methods of heating, ventilation and hot water supply.

Keywords: energy, heat supply systems, heating, ventilation, air heating, hot water supply system.

Annomayus. B cmamve paccmampuBaemcs 08yxamaxHuiil xua0tl 0om naowadvio 150 M2, pacnosoxentuiil 6 e.
Cypeym, ¢ aBmonommHbiM B030YUIHBIM 0MONACHUEM, NIPU NOAHOM OMCYMCMBUU HAPYKHBIX meniobuix cemeil. ABmopamu
npubedersvt odujue cbederus o clcmemMax omonAeHus, NPoAHAIU3UpoBans: 603MOXKHOCIIU NPUMEHEHUS OCHOBHBIX cnoco006
omonaenus, Benmuasyu u 2opsauezo 6000cHADKeHUS.

KaroueBuvie cao8a: suepeemuxa, cucmems: meniocHabxeHnus, omonienue, Benmuisyus, wnazpe6 6030yxa,
cucmema eopaueeo 6000CHADKEH1AL.
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PeuenseHT: CarutoB Pamnnbe ®apratoBny, KaHANOAT TEXHUHECKNX HAyK, OOLEHT,
3amecTuTesNlb AMpeKkTopa no Hay4yHon pabote B OO0 «Hay4yHo-nccneposaTensCckui u
NPOEKTHbIA UHCTUTYT 3KONOrMYECKMX Npobnem», r. OpeHbypr
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B HacTosiwee Bpems LWMPOKOEe pacnpocTtpaHeHne B . CypryT noay4unu
Mano3TaXKHbIE >XWUNble [OMa, KOTOpPblE HAXOOATCS KaK BOMM3N MHOrMO3TaXeK, Tak W
3HAYNTENbHO OTAANEHbl OT HUX. B €BA3M C YeM He Bcerfa eCTb BOSMOXKHOCTb UCMNOb30BaTb
FOPOACKME LEHTPanM30BaHHblE KOMMYHMKauMW. ManoaTaHble MOCTPOMKM MOryT WUMETb
pasfnn4yHble CUCTEMbI OTOMMEHUS, FOe onpefenarowmmMm (GakTopoM npu BbIGOpe MCTOYHMKA
TennoBon aHeprum 6yaeT OOCTYNMHOCTbL TOro MAM MHOro Buga Tonnumea. logbop n pacyet
Heob6xooMmoro o6opynoBaHUsA ABNAOTCA OOHMM U3 Hambonee BaXKHbIX 3TaroB pas3paboTku
NPOEKTAa YaCTHOro >XXKMUI0ro goma.

O6bekTOM MccnenoBaHus SBASETCA CMCTEMA BO3AYLIHOMO OTOMJIEHWS XXWUIOro gomMma
B YCNOBUSAX MNOJIHOMO OTCYTCTBUS LEHTPasIbHOro TennocHab>xeHns. MicxogHbiMy AaHHbIMK ONs
pacyeTa MNOCNyXwun naaH nomeweHuns (puc. 1), ana koToporo TpebyeTcs opraHusaumns
cuctembl otonneHus. B paboTte ydTeHbl NPUPOAHO-KNUMaTUYECKNE OCOBEHHOCTU
paccMmaTpmBaeMoro HacefneHHoro nyHkta. PaccmartpuBaemMbll OBYXITaXKHbIA OOM UMEET
obuyto nnowaap 150 M?, n3 kotopoit 130 M? — xunas. 3aaHve UMeeT o6LLYI BbICOTY — 7
METPOB, a BbICOTY NOTOJIKa — 2,8 MeTpa.

~82m
(12,8 m%)

85m’
(24,6 m?)

948m

a 6

PucyHok 1. lNnaH yacTtHoro goma: a - 1 atax, 6 - 2 atax

B >XKnnbix nomeLleHnsix ¢ npebbiBaHneM nogen bonee 2 4acoB B CyTKU HEOBXOOUMO
MCNOSIb30BaTb COOTBETCTBYIOLLYIO CUCTEMY OTOMJIEHUS OIS CO3Q4aHus 1 nognep kaHus
TpebyemMoro MUKpokaMmara B XonogHbi nepuog roga [1].
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Ona BbibOpa nyywero BapuaHTa [AEeuUeHTpanu30oBaHHOrO OTOMSIeHNd, Buga
TENNOHOCUTENS U €ro napamMeTpoB, HEOOXOAMMO MNpOoaHanNM3npPoBaTb CUJSIbHbIE U cnabble
CTOPOHbI Hanbosee NCNoNb3yeMbIX BAPUAHTOB.

1. BogsiHoe ortoriieHne

BogsHoe oTonfeHve sSBNSETCA OOHWM W3 CaMbIX pPacnpOCTPaHEHHbIX CUCTEM
OTOMJIEHNS, NPUMEHAEMbIM Ha Tepputopun Poccuinckon depepauun B XXUMbIX N HE XKUIbIX
30aHMAX U COOPYXKEHMAX. DTO CBA3aHO, C TEM YTO BOAA Kak TensioHocuTenb, obnapjaer
OOCTYMHOCTBIO 1 AeleBU3HON. Tenno B OoTanaMBaeMble NOMELLEHUS NMepenaétcs ropsynum
TENNOHOCUTENIEM YEPES YCTAaHOBEHHbIE B HUX NPUBOpPbLI OTOMNNeHUs [2].

lMpeumyLyecrsa BOJSHOro OTOM/ICHNUS.

1. Boga siBnsetca xopowunm TennoHocuteneMm. OHa 4OCTYNHA U UMEET CPaBHUTESIbHO-
Hebonbwyo cToumocTb. O6nagaeT OTAMYHBIMW MNOKa3aTeNnsAMn TenaonpPOBOAHOCTU U
TEMNOEMKOCTU 1 MOXKET B 60MbLUNX KOMYECTBAX TPAHCNOPTUPOBaTL TEMSIO.

2. MwuHumanbHoe BMewaTensCTBO B npouecce akcnnyatauun. Cuctema
npencTaBnseT cob0n 3aMKHYTYIO LieNMb C HEU3MEHHBbIM OO6BbEMOM BOAbl. Y HEE OTCYTCTBYET
NoTpPebHOCTb B OONUBKE BOApbl, HO €CTb BO3MOXHOCTb MEpUOANYEeCcKn 3aMeHsAaTb pabouyto
XNOKOCTb C LENbo  yayyweHns paboToCnoCOOHOCTN CUCTEMbI, Y4TO B NOCNeacTBMM
npopaJieBaeT CPOK IKCryaTaunn.

3. Bo3moxHoOCTb BblGopa, 60nee nogxopsawero Ans KOHKPETHOro cly4vas
obopypoBaHusa. VCTOYHMK  BblpabaTbiBalOWMIA  TEMNSIOBYIO  3HEPrnd  MOXET  ObITb
ANEKTPUHECKUM, FA30BbIM UV TBEPAOTOMMBHbIN KOTEN.

4. BO3MOXHOCTb perynmpoBaHns OTHOCUTENIbHO-TOYHON TemrepaTtypbl pasHbIX
NOMELLEHNAX. DTO MOXKHO cAenartb, MWCMofb3ya Perynaropbl Ha cCaMmxX OTOMUTESIbHbIX
npubopax.

5. OTcyTCcTBME NOCTOPOHHKX LWYMOB. Nepemellaemasn cpefa B CUCTEME He co3aaeT
OONOSIHUTENbHOW LLYMOBOW Harpy3Ku.

Hegocratku BOASHOro OTOM/IEHNS.!

1. B KadecTBe TensiOHOCUTENSA, KakK MpaBufo, UCMOJSIb3yeTCA HenoaroToBfeHHas
BOOONPOBOAHAsA BOAA, KOTopas narybHO BANAET HA METaNIMYECKNE SIEMEHTbI CUCTEMbI. Ha
BHYTPEHHNX CTEHKax OTOMUTESIbHbIX NPMBOPOB 1 TPYO CO BPEMEHEM MOSABAAETCA HaKWUMb,
KOTOpas NPUBOANT K CHVXKEHNIO NPOMYCKHOW COCOBHOCTY 1 YXYOLWEHWIO TEMNOOTAAYUN.

2. Bopga He ycTon4ymeBa K Mopo3am. B 3uMHUI Nepuog BpEMEHN Takon TENNIOHOCUTESb
MOXXET 3amMep3aTb, YTO MNPUBOAMUT K €ro pacLUMPEHNIO N KaK CNeacTBME, MOXET NPUBECTU K
paspbiBy TpybornpoBoaa. COOTBETCTBEHHO HeNb3A [OOonyckaTb 3amMep3aHns  Marno-
3alULLEHHBIX Y4aCTKOB CUCTEMbI.
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3. MOHTa)X BOOSAHOW OTOMUTESNIbHOW CUCTEMbI SABNSIETCS OOCTATO4YHO CJIOXXHbIM U
TpebyeT onpeneneHHbIX HaBbIKOB.

2. BozgywiHoe ororiieHne

B cucteme BO3QYyWHOrO OTOMSIEHNA TEMNOHOCUTENEM SABNSETCA Bo3gyx. Ero
nogorpes A0 HeobxoaMMOoW TemnepaTypbl MOXET OCYLLUECTBAATLCA MyTeEM ero rnogadm Ha
cnepytoulee obopyaoBaHue: Kanopudep, anekTpoHarpesaTesb, TENIOHACOC, ANEKTPOKOTEN,
rasoBbll KOTEN U NeYn.

lMopaya TennOHOCUTENSA MOXET OCYLLECTBAATLCA KaK MEXaHNYECKUM CNocoboM, npu
NOMOLUM BEHTUNATOPA, TaK W MNOCPEACTBOM €CTECTBEHHOW THArKM. TpaHCnopTUpOBKa
TENSIOHOCUTENSA MPOUCXOAUT Yepes3 TpacCbl, CMOHTUPOBAHHbIE K3 TEMJON30INPOBAHHbIX
BO34YyXOBOAOB, KOTOPblE MOryT ObiTb Kak MPAMOYrOfIbHOrO CEYEHUs, TaK N KPYrnoro, B
3aBUCNMOCTU OT apPXUTEKTYPHbIX 1 AN3ANHEPCKNX PELLEHNA NOTpebuTens.

B cuctemax ¢ 3abopom CBEXEro BO3ayxa C ynuupbl, MapLipyT TENIOHOCUTENa Byaet
BbIrNSAETb cnegylowmm obpasom. Yepes 3abopHyt0 peLLETKY, pasMeLLEeHHY0 Ha dacage
30aHnNsA, NPOXOoas Yepesd PUNLTPYIOLWNIA 3EMEHT BO34YX MOCTYNaeT B TENNOreHepaTop, rae
HarpesaeTcsa A0 HeobxoaMMon TemnepaTtypbl. 3aTemM NPOXoas N0 CUCTEME U30NNPOBAHHbIX
BO3QyXOBOLOB MorMafjaeT B MOMELLeHME W3 BO3ayXopacrnpepennTeNibHbIX PeLeTOK Wan
andysopos. Nocne aToro otaasas cBOe TEM0 BO3QyX yaanseTcs obpaTHO B cuctemy npu
NOMOLLM BO34yX03abOPHbIX PELIETOK, PACMONIOXEHHbIX B BEPXHEN 4acTu MOMELLEHUS U
CMELUMBAACh C Y/INYHbIM BO34YXOM LMK MOBTOPSETCS.

Takas cuctema otonneHus (prc.2) MoXXeT BbITb YCOBEPLLEHCTBOBaHAa [0OaBNEHNEM B
HEeé cnegylwwmMx SNEeMEHTOB: TEPMOpEerynauum C TepmocTaTamu, peKyrnepaTtopoMm,
YBAXXHUTENAMM BO34yXa, 3NEKTPOHHbIMU (MUALTPYIOWMMN 3fIEMEHTAMU U CUCTEMON
KOHOVLMOHMPOBAHMA BO34yXa. Takoe peLleHne MNOMOXET CYLWECTBEHHO C3KOHOMUTb
9HEepropecypcbl U Kak CneacTtBMe CHU3UT 3aTpaTtbl Ha OTonneHue. Bo Bpemsa OTCyTCTBUSA
NOOEN B 4OME MOXKHO ByAeT NOHM3UTb TeMNEPaTypy B MOMELLEHUN 1 3aTpadMBaTb MEHbLUE
SHeprun Ha NoJorpesB TensioHocuTens. A Ha BpeMsi OUTENbHOro OTCYTCTBMS JioAen B
3UMHUIA NMepuog BpeMeHN eCTb BO3MOXXHOCTb MOJSIHOCTLIO OTKJIIOUYNTL CUCTEMY OTOMJIEHNS,
npyv 3TOM TakKoW TEMNSOHOCUTENlb HE CMOXXET 3aMep3HyTb, MO3BONAS B JIIOOON MOMEHT
3anycTuTb CUCTEMY, KOTOpPas B KOPOTKUE CPOKM MPOrpeeT noMeLLeHmne.

B cocTaB BO3yLLHON CUCTEMbI OTOMNEHUSA BXOOAT:

1. Bosgyxonopgorpesartenu. 2. Bosgyxosogpl. 3. unbTpyowme SfeMeHTbI. 4.
Bentunatopsl. 5. Bo3gyLwHble knanaHobl. 6. Bosgyxopacnpegenutenu.
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PucyHok 2. Cxema BO34yLLUHOro OTOMJIEHNS 3aropogHoOro goma

lMpeumyLyecrsa Bo34yLLIHOroO OTOMIeHNS [3]:

1. Boicokun KN4, gocturaowmin otmetkn B 90%.

2. OTcyTCcTBUE NEepenaToYHbIX 3/1IEMEHTOB (Tpy6bl, paguaTopbl).

3. BO3MOXXHOCTb nogaep kaHus 6naronpusTHOro KnMmara B nomMmelleHnn, 6narogaps
NOACOEANHEHNIO K KTIMMATUYECKON CUCTEME.

4. BblCOKasi NHEPTHOCTb (BbICTPbIN 060rPEB NOMELLEHNS).

5. OTHOCUTENBHO HN3KUIN pacxof Tonavea s paboTbl CUCTEMBI.

Henocrarku Bo34yLLIHOroO OTOM/IGHUS:

1. YcTaHoBKa [aHHOW CUCTEMbl JOMKHA ObiTb NPUHATA HA 3Tane NpPOeKTUPOBaHNSA
XKNNOro NOMeLLEeHMs onsa 6onee MakcumanbHom eé aPEeKTUBHOCTY aKCnyaTaumm.

2. CyuwiecTtByeT HEO6XOOUMOCTb B MOCTOAHHOM TEXOH6CNY>XMBAHUN.

3. HeobxogumMOCTb HanmMums Pe3epBHOrO MCTOYHUKA 3HEpPrum gns nopaep XaHus
paboTbl CUCTEMbI BO3AYLLUHOrO OTOMJEHUS, B Clly4ae OTK/IHOYEHUSI OCHOBHOIO UCTOYHMKA
9HEpProcHab>XeHus1.

3. [leyHoe oToriieHne

[MeyHoe oTONNEHNE ABASETCS NOMNYASPHbIM PeLleHneM gns a4Horo OMOCTPOEHUS.
Kak npaBuio cocTouT M3 neym n AbiMoxoga, a Tono4yHas Kamepa paccyutaHa Ha TBeppoe
Tonameo. Npu Ne4YHOM OTOMNEHMM OOMYCKaeTCa NpUcoegMHeHNE BOOSAHOrO KOHTypa 4epes
TennoobMmeHHoe 060opyaoBaHue, 4TO MO3BONSET 6onee paBHOMEPHO U Ha 6onbline
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PacCTOAHUSA TPAHCMOPTUPOBATL TEMOBYHO 3HEPIUIO.

BapunaHToB 060pyfooBaHMA B 3aBUCMMOCTM OT Marepuana HEeCKONbKO: Meyb Onsd
OTOMNJSIEHNA OMA MOXET BbITb METANININHECKON NN KNPNNYHON. MeTannnyeckasi KOHCTPYKLMS
9KOHOMMYECKM BbirogHa [4]. Ho ycTaHaBnuBaTb €€ fnyylle B TOM Crlydae, eCiiv B XONogHoe
BPEMS roga B AOME HE MPOXMBAKT OAN, MOCKOMbKY CTasflbHas MeYb OCTbIBAET OYEHb
ObICTPO, Kak 1 HarpeBaeTcs. [JaHHbIN BapuaHT NPUMEHNM N XOPOLL, TONbKO €C/in HEO6XOAMMO
NnPorpeTb OgHy KoMHaTy. Pacxon TBepgmoro TonamBa npuv 3ToM Man. KunpnnyHoe e
coopy>eHne 6onee a(pheKTUBHO L7151 PpaBHOMEPHOrO, OONrOBPEMEHHOrO oborpesa cpasy
HECKOJIbKMX KOMHaT. lNocTporika u3 Kupnuya uenecoobpasHo ycTaHaBnuBaTb B AOME rae
NN NPOXUBAKOT KPYrbll rog. Ha nporpesBaHne Hy>KHO NPOAOSIKUTENBHOE BPEMS, HO U1
OCTbIBaHMNE NPOUCXOANUT MEOSIEHHO.

CyLuecTByeT HECKOMbKO BUOOB NeYHOro otonneHus (puc. 3): BoaaHOe, BO3OYLLHOE,
napoBoe.

a 6

PucyHok 3. Cxema neyHoro oTomnneHus: a - ¢ BOAsIHbIM KOHTYPOM,
6 — C NapOBbIM KOHTYPOM

lpeumyLyecrsa ne4HoOro OTor/IeHUA.
1. lNonHasa He3aBNCUMOCTb OT BHELLUHUX PECYPCOB 1 KOMMYHUKaLNA.
2. HapexxXHOoCTb cnucTemsil.
3. lNpocToTa B aKkcnyarayuun.

Hegocrarku ne4Horo oTorieHus:

1. Jonrnn o6orpes NOMELLEHNSA OO 3aAaHHON TemnepaTypbl.
2. CNO>XXHOCTb peryMpoBKu 1 NOAAEPKaHNS MOCTOSAHHON TemnepaTypbl.
3. [loporoBusHa Tonnamea.
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4. Huskum yposeHb KI14.

5. MNoBbILWEHHOE 3arpsASHEHNE OKPY>KatOLEN cpenbl NPOaYKTaMn FOPEHUS.

6. [Mpn HenpaBuIbHOW 3KCcNyaTaunum BO3MOXKHO 3a0bIMIEHMNE MOMELLEHNIA.

7. HeBO3MOXXHO 060rpeTb 60MbLLIOE KOIMYECTBO KOMHAT.

MpoaHanu3npoBas CUMbHbIE N Criabble CTOPOHbI Hanbonee NCNob3YEMbIX BAPUAHTOB
OTONJIEHNA, aBTOpaMu npepgfaraeTcss B KadectBe 6a3nCHOrO BapuaHTa WUCMNONb30BaHUE
BO3AYLUHOIro OTOMJMIEHNS, KaK Hanbonee BbIrOAHOIro A5 3aropogHOro Aoma.

lTogbop obopyrosaHWs /15 HarpeBa Bo34yXa

Ona nopgbopa oTonuTenbHOro 0bopyaoBaHUA U €ro MOLWHOCTM Heob6XOOAMMO 3HaTb
obLwme TennonoTepn camoro o6bekTa U KONMYECTBO Tenna Anst AOCTMXKEHUS Heob6Xxoammonn
TeMnepaTypbl B NMOMELLEHNSAX, @ TaKXE PErnoHanbHyl NMPUHAONEexXHOCTb obbekTa. Pacyer
Tpebyemon MOLLHOCTY KoTna B ropoge CypryTe NpomMcxoguT no cnegyrowwmm napametpam [5]:

[na o6orpesa 10 m? TpebyeTcs 1kBT (6e3 y4eTa TennonoTtepb 1 o6bema). Hopma B 1kBT
Ha 10 M? npuMeHMMma Ons MOMELLUEHWn C BbICOTON MnoTonkoB 2,5- 2,7m. B cnydae ¢
paccMaTpmuBaeMbiM OOBLEKTOM HEOOXOAMM MOMPaBOYHbIN KO3 DULUMEHT: Hroronka = 2,8 M/2,5
M= 1,12. Qo6orpesa = 150/10°1,12 = 16,8 kBT.

Ncxomoa 3 paHHOM MeToauky pacyeTa, Ha Aom nnowaasto 150 M2 TpebyeTca KoTen
MOLLHOCTbIO 16,8 KBT. YunTbiBast KnuMaTtn4yeckne 0Co6eHHOCTN pernoHa, noaydaem: Qosorpesa
=16,8'1,5 = 25,2 kBT.

lMony4eHHble 3HA4YEeHUS cnpaBeanvBbl O KOTNa, paboTaroLero ToNbKO Ha OTOMNEHNE,
6e3 y4eTa nogorpesa TennoHocutensa Ha Hyxxapl [BC. Ons cuctembl NBC pobasnsetcsa 12-
20% OT pacYeTHON MOLLHOCTW KOT/Ma, a ANS NMUKOBbIX 3Ha4YeHUi Temnepartypbl B 3VUMHUIA
nepuog Heobxoommo Takxe gobasutb go 10%:

QoGorpeBa = 25,2 +17% = 29,5 kBT

Okpyrnsass nonyyeHHoe 3Ha4veHune, nonyydum 30 kBT Heobxogumon MOLUHOCTU Anst
oborpesa 4acToro Xunoro gomMa nnowaasto 150 m2,

B cBA3M ¢ uMetoLLencst BO3MOXXHOCTbIO MOAKJIIOYEHNSI MarncTpanbHOro ra3a Ha y4acTke,
ANna noporpesa TEennoHOCUTENS BblOpaH radoBbit KoTesn. O6ycnoBneHO 3TO BbICOKOWN
acpekTuBHOCTLIO arperata (Boicokuin KO oo 93%), HUM3KOW CTOMMOCTbLIO TOMavMBa W
NPOCTOTOWN B SKCMyaTauumn.

B kayecTBe OCHOBHOro 060pyfAoBaHNA Af1si MOAOrpeBa BO3ayXa BblOpaH ra3oBblil KOTEN
Mapkn Goodman kaHanbHoro Tuna GMP100-42 mowHocTteto 32,2 kBT [6]. [daHHbin
TennoreHepaTop OTBeYaeT BCEM HeobxoauMbiM TpeboBaHWAM U SABASIETCS MONHOCTLIO
aBTOMAaTM3NPOBaHHbLIM arperaTtomM gisi NOAroTOBKM BO3OYLLUHOIO TEMSIOHOCUTENS.

Ona  opraHu3aumm ropsiHero BOOOCHAOXeHWA Ha 00bekTe, noapasymMeBaeTcs
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NPUMEHEHNE AOMONIHUTENBHOIO BOAOINPENHOro Kotna. Takxe, KoTnbl Mapkun Goodman numeroT
MOJENN C BOSMOXXHOCTbIO COBMELLEHNSA Nogorpesa BO3AYLWHOro TENSIOHOCUTENSA 1 BOAbl HA
Hy>xapb! MBC.

Cocras obopygoBarHns

Mopbop ob6opyadoBaHWA ANs [OaHHOrO 3aropogHOro Aoma  OCYLIEeCTBRSAeTCA Ha
OCHOBaHuUM pacyeToB. PaccmaTpmBaeTcs peuupkynsuuMoHHass BO3fylUHas cuctema
OTOMNEHNA C YacTu4HbiIM OTOGOPOM BO3dyxa C yamubl. B cBA3M C BO3MOXXHOCTbIO
NCNONb30BaHUS MarucTpanbHOro rasa, B KayeCTBe OCHOBHOMO WCTOYHMKA Tennaa Aang
nogorpesa Bo3ayxa 6bin BbI6paH ra3osbli KOTEN C CUCTEMOWN NMPUHYOUTESNIBHON LNPKYIALAN
BO3dyXa W BO3MOXXHOCTbIO MOOK/IOYEHUS CUCTEMbl KOHOULMOHMPOBaHMS. Takxe BO
BHMMaHVE NpuHATa JOCTYNHOCTb AaHHOro 06opyaoBaHna Ha Tepputopumn PO.

MazoBbI BO3pyxoHarpesaTtens Goodman kaHanbHoro Tuna GMP100-42 sBndaetcs
neybto, paboTatoLLlel Ha rade C NPUHYOUTENbHON LNPKYISUMEn BO3ayxa U npegHa3HavyeH ons
Harpesa BO3QyxXxa B CUCTEMAx BO3OYLWHOrO OTOMJIEHNSA 3a CYeT CXuUraHus rasa
(NPVPOAHBIN/CXXMXKEHHBIN ras).

XapakTepuCTUK/ 1 BO3MOXXHOCTU nogobpaHHOro o6opyaoBaHus cnegyoLme:

e HomuHanbHas MoOLWHOCTbL: 32,2 KBT;

e KI1O oborpesatens 93%;

e  KOHTPOJIb HAaNN4nsa NnamMmeHn Ha ropenkax;

®  DNEKTPOHHAas cUCTEMA YNpaBfeHNsS BEHTUIATOPOM;

e DHeprocbeperaroLasn afeKTPOHHAss CUCTeMa 3aXKUraHns;

e (OCHOBHOW BEHTUNATOP OCHAaWeEH BbICOKO3I(MEKTMBHBIM, MHOMOCKOPOCTHbIM
npurarenem;

e Matepuan koprnyca — JnerMpoBaHHasi, rafbBaHU3VpOBaHHas NUCTOBasi CTallb,
MOKPbITasi 3Manblo C BbICOKOIN TeMnepaTypHOi 06paboTKoii;

e TennoobMEHHVK BbINOSHEH U3 CTasN, NMOKPbLITON CMIOEM antOMUHUS C NPUMEHEHNEM
COBPEMEHHOI B6ECLLOBHON TEXHOOMNK;

e Hanuyne KOMOGMHMPOBAHHOIO rA30BOIr0 Kanaxa;
e KOHTpO/b Hann4yus Bo3ayxa B BO34yX0BOAAX;
e Tuxo paboTaroLmii MOTOP BEHTUNSTOPA AbIMOYAANIEHNS;

e MoryT 6biTb yCTaHOBNEHbl B noABasne, rapaxe, crneuvasbHOM W30NMPOBaAHHOM
NOMeLLEHNN 30aHUS;

L4 nO,D,BO,D,Ka rasa MOXXET ObITb BbIMOJIHEHA KaK cneBa, Tak 1 crnpasa;
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e Jlerkuin DOCTyn 4Yepe3 CbEMHYIO NMaHesNb Kopryca K y3fiam 1 arperaram;

e B03MOXHOCTb YCTAHOBKM C Hanpas/ieHNEM NOTOKa BBEPX, BHU3 NN FOPUSOHTasTbHO
(BNpaBo v BNEBO).

ObocHoBaHmne BbIOpaHHOV CUCTEMBI

BbibpaHHoe o6opygoBaHue SBNSETCHA BbICOKO-IHEPrOd(PMEKTUBHBIM U MO3BOASET
CHU3UTb 3aTpaTbl HA CUCTEMY OTOMJIEHNS, KaK Ha 3Tane MoHTaXka obopyaoBaHus, Tak 1 B
npouecce akcnayaraumm. Cuctema BO34yLLIHOrO OTOMJIEHMS 3aropoAHOro Aoma no3BonsieT
NMOSTHOCTbIO NN YACTUYHO OCTaHOBUTb PaboTy CUCTEMbI, NPW 3TOM 3anyCTUB €ro BHOBb,
NPOrpeB NOMELLEHNI MOXXET NPON3ONTY B TEHEHME Yaca A0 3afaHHOoN TeMnepartypsbl [7].

Takyto cuctemMy OTOMAEHNSI BO3MOXXHO 0ObEANHUTL C CUCTEMON KOHANLMOHNPOBAHNS U
KPYrblil rof NogaepXnsatb HEOOXoammMyto TeMnepaTtypy B Aome. JIETOM XOnoaHbI BO3ayx
OyoetT wuvaTM No TeM XK€ BEeHTUNSUMOHHBIM KaHanaMm, 4YTO WCKI/YaeT YCTaHOBKY
OONOSHUTENBHOro 060PYLAOBaHNS B XUNbIX MOMELLEHNAX OOMA.

[aHHas cuctema obnagaet YacTudHbIM 3abOpPOM CBEXEro Bo3gyxa C yauubl, YTO
NONIOXXUTENBHO CKa3blBaeTCsA M Ha obuwemM BO3ayxoobmeHe obbekTa. Manoe KonmyecTtBo
y3/10B NOABEP>XXEHHOIO NEPMOANYECKOMY OOCNY>XMBAHWUIO, YTO NO3BOJISIET 3KCNyaTUpoBaTb
CUCTEMY C MUWHMMAJIbHbIMA BMeELWaTeNnbCTBaMn B ee paboTty. Bbicoknin ypoBeHb
aBTOMaTM3auun CUCTEMbl OaeT BO3MOXXHOCTb HacTpouTb €€ nop cBou TpebosaHus. B
PacCMOTPEHHON CUCTEME €CTb TOSIbKO OAMH Y3eN NOABEP>KEHHbIN U3HOCY — 3TO caM ra3oBbli
KoTen (M ero CoCTaBfslOWME), TaK Kak B OCTallbHOM CUCTEMA COCTOUT TONMbKO W3
BO34YyXOBOAOB 1 BO34yXopacnpeaenmTenen.
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