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Annomayus. JlaH aHaiM3 agMUHUCTPATHBHBIX OapbepoB, CO3MAIOIINX HE OMpaBIaHHBIC, C TOUYKH
3peHus OallaHCa COLMANTBHO-TTPABOBEIX IIEHHOCTEH, 3alPEeThl U OTPAaHHUYCHUS B TPaXKTaHCKOM OOIIECTBE, YTO
npenonpeaensuio 0bl 3QPEKTHBHOCTh COBPEMEHHON «PETYIISTOPHON THILOTUHBD», HAPABICHHOHN, TPEXK/e
BCET0, Ha OCBOOOXXIEHHE DJKOHOMHUYECKHX CYOBEKTOB OT W30BITOYHON aIMUHHACTPATHBHOW OMEKU
U Ha pPa3BUTUE PHIHOYHBIX, CAMOPETYJIUPYEMBIX MEXaHU3MOB. YKa3aHO, YTO JO CHX IOp B Hayke
HE CJIOKHIIOCH JaXKe OOIICITPU3HAHHOTO OIPEICICHUS IOHATHUS a/IMUHUCTPATUBHBIX 0aphepOB, AIEMEHTHOTO
cocTaBa 3TOT0 MOHATHA, He CHOPMUPOBAHA METOJIMKA TIOMCKA M BBISBJICHUS aJMUHUCTPATUBHBIX O0apbepoB,
WX COIMAIIEHO-TIPABOBOTO M SKOHOMHUYECKOTO aHAIH3a.

Kurouesvie cnosa: aJIMUHHCTPAaTHBHO-TIPABOBOE PETYJIMPOBAHHE, aJIMUHUCTPATHBHO-TIPABOBBIC
CpeACTBa, aaMUHUCTPATHBHBIC Oapbephbl, AaIMUHUCTPATHBHBIC 3alpeThl, aJMHUHUCTPATUBHO-TIPABOBHIC
00s13bIBaHUs, AIMHHUCTPATHBHO-TIPABOBBIC OTPAHMYCHMS, AJMHUHHCTPATUBHBIA KOHTPOJIb, MOHHUTOPUHT
aJIMHHUCTPATUBHBIX 0aphepoB, PEryIsaTOpHAs TMIbOTHHA

Cebuika aas uutupoBanusi: Xyp6a A.C., IleueneBckuit B.C., Crtpexxne E.A., Uepemanos C.H.
AJIMAHUCTPAaTUBHBIN Oapbep Kak KaTeropusi aJMHHUCTPATHBHO-TIPABOBOTO perynupoBanus // HamzopHas
JeSATeILHOCTh U cyieOHas SKcrepTr3a B cucteme OezomacHocTr. 2022, Ne 2. C. 4-8.

BriepBble mOHATHE aIMMHUCTpAaTUBHOTO Oapbepa mosBWIOCH B Ykaze Ilpesumenra
Poccuiickoit ®@enepanuu ot 29 uroHsd 1998 1. Ne 30 [1] U omnpenensyioch NperuMYIIECTBEHHO
B HETraTMBHOM 3HAYEHUM — KaK TO aJAMUHUCTPATHUBHO-NPABOBOE MPEMSITCTBUE, OTPaHUUYECHUE,
HE0OOCHOBAHHO YCTaHOBJIEHHOE YCIIOBHE WJIM 3allpeT, KOTOphle HE HECYT MOJIE3HOW COIHalbHO-
MPaBOBOM HArpy3Ku, HO MPEMATCTBYIOT Pa3BUTHIO MPEAITPUHUMATEIBCKON AesiTenbHOCTH B Poccun.
JlanHBIE TPaBOBOM akT, O€3yCIOBHO, ChIpaj s pPa3BUTUS NPEINPUHUMATEIHCTBA CBOIO
MOJIOKUTEIBHYIO pOJIb: €ro 3HA4Y€HHE JUIsl MPEOJIOJICHUS TMPENATCTBUI MpPU  PErUcTpariuu
NPEANPUHUMATEIBCKON  JEATENIbHOCTH  OoTMe4yaioch B 2005 1. panoM  CHEHUATUCTOB
10 TOCYAAPCTBEHHOM pErUCTpaly IPUINIECKUX JIUL [2, c. 5].

Opnako mpoOjemMa aIMHHUCTPATUBHBIX OapbepoB HE ObUTa W BpsAJ JU MOTJa OBITh
OKOHYATEJIbHO YCTpaHEHa MOCPECTBOM JIMIIL OAHOIO0 HOPMATHBHOIO aKTa: B IIEPBOE JIECATUIIETHE
MIPUHUMAETCS LEJIbIA Psii HOPMATHUBHBIX aKTOB (peiepajbHBIX OPraHOB HCIIOJIHUTEIbHOW BIACTH
(K 9MClly MOCIEIHUX M3 JCHCTBYIOIIMX aKTOB 3TOr0 IEepHoja OTHOCHUTCA, Hampumep, IIpuxas
Pocrexnamgzopa ot 15 ampenst 2008 r. No 241 [3]). PeanmmsoBama cBou Ham30pHbIE (DYHKIIMH
B JaHHOM HanpasiieHuu u [Ipokypatypa Poccuiickoit @enepauuu [4].

W Bce xe Bech yKazaHHBIM mepuoa B Poccuu agMUHHCTpAaTHBHBIE O0aphephl B CUCTEMHOM
KauecTBE He paccmarpuBaiuch: g0 2011 1. OHM paccMaTpUBaIUCh Kak  HEUYTO
BHYTPUBEIOMCTBEHHOE, JIETKO YCTPAaHUMOE Ha YPOBHE PErHOHAIbHBIX WU (eepalbHbIX OpraHOB
WCIIOTHUTENIbHOU BJIACTH, JIMILIb BPEMEHHO U TOUEYHO MPEMATCTBYIONIEE PA3BUTUIO HALIMOHAIBLHOMN
skoHOMUKH. Jlumps k 2011 r. mpumnuio moHUMaHWE HEOOXOAUMOCTH (POPMHUPOBAHUS IIEIOCTHOMN
KOHIEMIUN TPOTUBOJCHCTBUS aJIMUHUCTPATUBHBEIM OapbhepaM, KOTOPHIE, KaK BBISCHHIOCH,
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He OBUIM MPOCTO HACIEAMEM COBETCKOTO IpaBa, HO OKAa3alUCh CaMOBOCIPOU3BOISIIHMCS
sBieHuem. [Toaromy B 2011 r. I[IpaButensctBo Poccuiickoit depepaium nepexoauT OT OTAETbHBIX
Mep yCTpaHEHUs aIMUHUCTPATUBHBIX O0aphepoB K KoHIenmuu ux cHuUXeHus [S], u yKe Toraa psj
YUEHBIX YKa3blBaJIM Ha 33/1adyy UX CHI)KCHHS KaK OCHOBHYIO JJIS peaii3allid aJMUHUCTPATUBHOM
pedopmMsr [6].

N Bce xe O60prba ¢ aIMUHHUCTPATUBHBIMU OaphepaMH paccMaTpUBajach B TO BpeMsl €Ile
B KauecTBE XOTS M MaclITaOHOW, HO Pa30BOMU, «ITAIHOWY», MPEXOJAIICH, 3amaueid, KoTopas, Kak
TOT/Ia MBICJHJIOCH, MOTJIa OBITH PA30BO PEIICHA PSIIOM aIMUHHCTPATUBHBIX Ke (peOopMUCTCKHUX)
Mmep. Kak cnencreue, B Poccuiickoii @enepanu OTCyTCTBOBaja €AUHAasl, IOCIEN0BATEIIbHAS
U, T[JIaBHOE, TIOCTOSIHHO BeAyllasicsi TOCyJapCTBEHHass IMOJUTUKA TIO0  MPEOIOJICHUIO
aJIMUHHUCTPATHBHBIX 0aphepoB.

Kaxk moka3zanu nocnenyrome coobrtust, iuib K 2017 . cTano o4eBUIHO, YTO MPEOAOJICHNE
aJIMUHHUCTPATHBHBIX 0APHEPOB JJIsl OCBOOOKACHUS MMOTEHITNANIA POCCUHCKON YKOHOMUKH, B TIEPBYIO
ouepelb — B YCIOBUSX CaHKUUH — SBJISETCS OJHOW M3 Haubosee BaKHBIX HaIlpaBICHUN
rocyJapCTBEHHON MOJUTHKUA MO PA3BUTUIO0 KOHKYPEHLMH W MPOTUBOACHCTBUIO MOHOMOJIU3AINU
pBIHKOB. B wacTHOCTH, MO orieHkaM MuHAIKOHOMpa3BuTHs, enie B 2019 r. HacuuThIBaJIOCh «0O0jee
9000 HOpMATHBHBIX aKTOB, YCTAHABJIMBAIOMINX 00s3aTelIbHBIC TPEOOBAHUS, TIPU STOM YacTh U3 HUX —
n30bITOYHBIE U HEd(PPEKTUBHBIE, a TAKXKE YCTapEBIIME KaK MOPAIbHO, TaK U TEXHOIOTHUYEeCKm» [7].
OTO TMOHUMaHHWE TMPHUBEIO K (POPMUPOBAHUIO KOMILIEKCA TOCYJApCTBEHHBIX MPOrpaMm
[0 YCTPAaHEHUIO aJIMUHUCTPATUBHBIX OapbepoB: Obuto mpuHATO IlocranoBnenue [IpaBuTenbcTBa
Poccuiickoit @eneparuu ot 29 centsiops 2017 r. Ne 1184 [8], B KOTOpOM OBLT 3aKperieH OOIIHiA
MOPSAIOK CO3JaHHsl U peau3allii IUIAHOB MEPONPUSITHH MO YCTPAaHEHHUIO aJIMHUHUCTPATUBHBIX
OapwepoB. [Ipu sTom [lonoxkeHue o pazpaboTKe U peann3alui TAaKUX MEPOIIPUSTHH, YTBEPKICHHOES
naHHbIM [locTaHOBNIEHHEM, COAEpPKANO TAaKOW 3HAYMMBIM pa3fesl, Kak MOHUTOPHHI pealn3aliu
«TOPOKHBIX KapT». TakuM oOpa3om, Kakaas YTBEpKIEHHAs «OpPOKHAsI KapTay C 3TOr0 MOMEHTa
HE TOJNBKO CTaHOBMUJIACh O0f3aTeNbHONW, HO U TMOAJIeXKala HENPEepPhIBHOMY OTCIIEKUBAHUIO
mo ee (haKTUYECKON peanu3alud, OICHKE CKOPOCTH peau3allii, BO3HUKAIOMIMX MPETSTCTBHUMA
u T.4. [loutn ogHOBpEMEHHO Ha HEOOXOIUMOCTh CHH)KEHUS BHICOKUI YPOBEHb aJIMUHUCTPATUBHBIX
OaprepoB BHOBH oOpatuin BHuMaHue llpesumeHt Poccuiickoit denepanuu [9], morpeboBaBmInii
ot [IpaBurenbcTBa npeactaButh kK 2019 1. npennoxeHus, HalpaBJICHHbIE HA UX CHH)KEHUE.

B rteuenne nocnenytomero 2018 r. IlpaButensctBo Poccuiickoit ®enepanuu MpHHAIO
HECKOJIBKO MPABOBBIX aKTOB, HANPABICHHBIX HA peai3alllii0 Ha3BaHHOTO MocTaHoBiIeHUA. K HUM
OTHOCSTCS, HarIpuMmep, pacrnopsbkenus [lpasurensctBa Poccuiickoit @eneparmu ot 29 mapta 2018 .
No 535-p [10] u 3 anmpens 2018 1. Ne 576-p [11]. Ota mesrenbHOocTh [IpaBuTenscTBa Poccuiickoi
deneparuu npoaomkmiack u B 2020-2021 rr. [12].

C 2018 r. MHOTHE mNpuUHUMaeMble (eaepallbHBIMU OpPTraHaMH HCIIOJHUTEIBHOW BIIACTH
IUTAHBl  MEPOTPUSATHH  (CTpaTernu) BKIIOYAIOT aHAIM3 JEHCTBYIONIETO 3aKOHOJATEIbCTBA
Ha TpeAMET CHWXCHUS WU YCTPAaHEHUS aJIMHHHCTPATHBHBIX OapbepoB [13]. Takum oOpazowm,
CHIDKCHUE WIIM YCTPaHEHUE aIMUHUCTPATUBHBIX 0AphEepOB MPHUOOPEIO KayecTBa TOCYIapCTBCHHON
(GYHKIIMU: TOCTOSHCTBA M CHCTEMHOCTH, IPEBPATWIOCh B HACTOsIIEEe BpeMs B OTIEIbHOE
U TOJUIeXkKAIIee CHEeIHATIbHOMY KOHTPONIO (MOHHTOPHHTY) HAMpaBlIeHUE TOCYAapCTBEHHOM
MOJIMTUKA. B TO e Bpem, 3agadya CHIDKEHUS AaJMUHHCTPATUBHBIX OaphepoB peain3yercs
Y HETOCYJapCTBEHHBIMH OpTraHU3alusIMH. Tak, Cpey MPUOPUTETHBIX HAMPABICHUN NEATEIbHOCTH
ToproBo-tipombiniuieHHON nanatel Poccuiickoii ®enepaunn Ha 2021-2025 r1r. comepkutcs
M aHaIM3 3aKOHOJATENhCTBA W TMPABONPUMEHUTEIHHOW TMPAKTUKA B MEIAX COKpAIICHUS
aMUHUCTPATUBHBIX 0aphepoB [14].

TakuM 00pa3oM, MOXHO BBIACIUTH TPH 3Tala Pa3BUTHUS POCCHUUCKOTO 3aKOHONATEIHCTBA
O MPOTHUBOACHCTBUU aJMUHUCTPATUBHBIM Oapbepam:

—1998-2011 rr., KOrga oHU paccMaTPUBAIUCH JIUIIH KaK BpeMEHHOE HacjeIue U30bITOUHOM
OIOpOKpaTH3allMU COBETCKOIO MPaBa;

—2011-2017 rr., xoraa 60opsba ¢ aAMUHUCTPATUBHBIMH OapbepaMy CTajla pacCMaTpUBATHCS
B KaueCTBE MOJyIeXkKAIIeH PEeIICHUIO 3a/1a4l aIMUHUCTPATUBHON pedOopMBl;
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— 2017 1. — HacTodIIEee BpeMs, KOIZla B IOPUANUYECKYIO HAYKY M IPAaBOTBOPYECTBO IPHUIILIO
MMOHMMaHUE HEOOXOAMMOCTH IOCTOSIHHOM, cHcTeMaTH4eckod OopbObl € aIMUHUCTPATUBHBIMU
Oaprepamu, Korja 3Ta Oopp0a crajia paccMaTpUBaTHCS B KaueCTBE T'OCYAAPCTBEHHOHM (yHKIMU
1 OT/EJIBHOIO HaIlpaBJIEHUs FOCYAapCTBEHHOM MPABOBOW MOJTUTHKH.

OnHOBpPEMEHHO C NMPAaBOTBOPUYECKMMHU PELICHUSAMH, B IOPUAMYECKON HAyKe OCMBICIUBAIOCH
caMmo TIOHSITHE W TIpaBOBas MPUPOAA aIMUHUCTpAaTUBHBIX OapbepoB. Eme B 2015 1. Oblna npuzHana
11€J1ec000pa3HOCTh (DOPMUPOBAHMS «EAMHOTO HAYYHO-OOOCHOBAHHOTO TOAXO0Ja K OIpPENEICHUI0
CYLUIHOCTU M COJECpXKaHUS MOHATHS «aJIMUHUCTPATHUBHBIE Oapbephl», YTO B 3HAYUTEIHLHOU Mepe
MO3BOJIUT YHU(UIIMPOBATh, CUCTEMAaTU3UPOBATh U B KOHEYHOM HUTOT€ MOBBICUTH 3()(PEeKTUBHOCTH
HAy4YHBIX UCCIIEJIOBAaHUM, HANPaBJIEHHBIX Ha pa3pabOTKy Mep, MO3BOJISIONIMX CHU3UTh HETAaTUBHOE
BIIMSIHUE /IMUHHCTPATHBHBIX OaphepoOB HA Pa3BUTHE POCCUICKOTO MpeAnprUHUMaTenscTBay [15, c. 118].
I[Ipu »sSTOoM crienyer MOAYEPKHYTh HEOOXOOUMOCTh  CO3JAaHUS  TaKOTO  OIpeeieHUs
aJIMUHUCTPATUBHBIX 0apbepoB, KOTOpOE TO3BOJIMIO OBl IOPUAMYECKH KOHKPETHO BBIICIHTH
UX B HOPMAaTMBHOM MAaCCHUBE, ITPOBECTH IPABOBYIO JKCIEPTU3Y HMX COJIEPKAHUS MU MOHUTOPUHT
IIPUMEHEHUS], OLIEHUTh MX MPAKTUUECKOE 3HAYEHHE [UIsl IIPaBOBOM CHCTEMBI, PACCMOTPETH
IIPAaBOTBOPUYECKHE BO3MOKHOCTH 3aMEHbBI MHBIMH aIMUHUCTPAaTUBHO-ITPABOBBIMU CPEJICTBAMM.

K coxanenuto, Takoe onpeneneHue noka He coznano. Tak, I'.b. Kozauenko u E.B. Camoiinenko
ONpENENSAOT MUX KaK <«IIPENsATCTBHS, BO3HUKAIOIIME IPU OPraHU3alUMd M OCYIIECTBICHHUH
CyObEKTaMH TNPEANPUHUMATENECKOM JEeSTEIbHOCTH, CO3/1aBaeMbIe OTAEIBHBIMH JOKHOCTHBIMU
JIMIIaMU OPTraHOB HCHOJHHUTENBHON BiacTw» [16, c. 22]. OnHako Takoe OompeaeieHue, O4eBUIHO,
HE BBIJICP)KUBAET KPUTUKH: BO-TIEPBBIX, BOZHUKAET BOIPOC, MOYEMY aIMHHHUCTPATUBHBIC Oapbephl
MPU3HAIOTCS TMPENSATCTBUSAMHU TOJNBKO i CYOBEKTOB MpPeNNpPUHUMATEIbCKON esSTEIbHOCTH,
a He BOOOIIE BCEX CYOBEKTOB 3KOHOMUYECKOW NEATENBHOCTH WM JaXe Ui BCeX CyOBEKTOB
rpaxaaHckoro oOuiectBa. Bo-BTOpBIX, BOZHHKAET BOIMPOC, MOYEMY 3TH HPEMATCTBUS CO3AAIOTCH,
[0 MHEHHMIO HAa3BAaHHBIX aBTOPOB, TOJIBKO «OTAEJIbHBIMHU JIMLAMU»: OYEBHIHO, YTO OHU MOTYT
CO37aBaTbCid HE TOJIBKO JODKHOCTHBIMH JIMIIAMHM, HO M OpPraHaMH TIOCYJapCTBEHHOH BIIACTH
(1 BoOOIIE TIOOBIMU CYOBEKTaAMU aIMHUHHUCTPATUBHO-BIACTHON JIEATEIILHOCTH) B IIEJIOM, NPH 3TOM
OpraHbl rOCyJapCTBEHHOH BIIACTH, CO3JAlOIINE aJAMUHHUCTPATUBHBIE Oaphepbl, MOTYT OTHOCUTHCS
HE TOJIBKO K MCIIOJIHUTEIBHON, HO U B TIOJHON Mepe K 3aKOHOJATEIbHOM (KaK pernoHalIbHOM, Tak
n (QenepanpHoil) BiacTu. Takum o0pa3oMm, AaHHOE OIPEIACICHHE HE MOXKET IPETCHIO0BAThH
HU Ha IOPUINYECKYI0 TOUHOCTb, HU Ha BCEOXBATHOCTh OTHOILLIEHUI 110 BBISBIECHUIO U YCTPAHEHUIO
aJIMMHHUCTPATUBHBIX 0apbhepoB.

Bonee TounpiM ObBUIO cliemylolnee  ONpeesieHHe aJMUHUCTPATUBHBIX  OapbepoB:
«OOBEKTHBHBIC TMPEMSATCTBUS JJIi OpraHu3allid W OCYUIECTBICHUS MpPEANPUHUMATENbCKON
JeSTeIbHOCTH, BHI3BAHHBIC HOPMATHBHBIMH TPABOBBIMH aKTaMH, JEHCTBHSAMU MM Oe3/leHCTBHEM
OpraHoB IOCYJapCTBEHHOM BJIACTM M MECTHOIrO camoympasieHus» [17, c. 15]. B wacTtHocTH, ero
10JIO)KUTEIbHBIMUA CTOPOHAMH CTAJIN:

— Han0oJ1ee MUPOKOE MPECTABICHHE CYOhEKTOB, CO3/IAIONINX aIMUHUCTPATUBHBIE Oaphephbl —
KaK OpraHOB TOCYJAapCTBEHHON BJIACTU W MECTHOIO CaMOYIIpaBJIEHHs (OXBauy€Hbl BCE OpPraHbI
MyOJIMYHOM BIIACTH);

— TpaBOBBIC HMCTOYHUKU aAJMUHUCTPATHBHBIX OaphepoB: KaK HOPMATHUBHBIE aKThbl, TaK
U UHAMBHIyaJIbHbIE MPaBOBbIE aKThl U (haKTHUECKHUe AEHCTBUS (BCE OHM MOTYT OBITb OXBAau€HBI
MIPUBE/ICHHBIM MOHSATUEM «ICUCTBUS U OE37CHCTBHEY ).

OnHako W 3TO ONpEJEieHUE BBI3BIBACT JIBAa BONPOCA: BO-NIEPBBIX, IOYEMY HA3BAHHBIC
aBTOPHI PacCMaTpPUBAIOT MPEMATCTBUS KaK «OOBEKTUBHBIE», XOTS CYLIECTBO aJMHHHUCTPATUBHOIO
Oappepa B TOM W COCTOMT, YTO OH JaJ€KO HE BCErJa HOCUT OOBEKTHBHBIN (OOBEKTHUBHO-
HEOOXOAUMBIN, BEITEKAIOLINI U3 CYIIECTBA ACHCTBYIONIETO MPaBOMOPSIKA) XapaKTep, a, HAIPOTUB,
HEpENKO SBJISETCS CYObEKTHBHBIM, HCKYCCTBEHHO CO3/IaHHBIM OPUIMYECKUM MPEMSTCTBHEM.
Bo-BTOphIX, Ha3BaHHbIC aBTOPHl BHOBb OOpAalIalOT BHHUMAHWE JUIIb HA OrpaHUYEHUS,
HampaBlIeHHbIE CYry00 MpPOTHB CBOOOJBI MPEANPUHUMATEIBCKON [eATeIbHOCTH, TOrJIa Kak
(akTHYeCKH aJMHHUCTPATHBHBIC Oaphepbl OrPAaHUYUBAIOT U CBS3BIBAIOT B TOW MM MHOH Mepe
CBOOOTY BCETO TPAXKIAHCKOTO OOIIECTRA.
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WHTepecHbIM sIBIIsIETCS OTpe/IeieHHe aIMUHUCTPATHBHBIX OapbepoB, nanHoe D.C. HabuymmHoit:
«U30BITOYHOCTH COBOKYITHOCTH YCTAHOBIIEHHBIX 0053aTEIbHBIX MTPABIIT; BHYTPEHHSS IPOTUBOPEUHUBOCTD
ycraHoBNeHHBIX TpaBua» [18]. [lomumo ropuandeckoil 0e3ynpeuHOCTH JaHHOTO OIpeesIeHUs,
Helb3s HE OTMETUTb, YTO OHO NPEJCTAaBISIECT aJAMHHHUCTpPATHBHBbIE Oapbepbl Kak sBJICHHE,
UCKITIOYUTEIIbHO HETaTUBHOE JUIS  CYIISCTBYIOIIETO IPAaBOMOPSAKA, KaKk «M30BITOYHAS
YpEeryJIupoOBaHHOCTh OOIIECTBEHHBIX OTHOILIEHUI TaM, IJle¢ He0OOXOIUMOCTh 3TOTO PETyIUPOBAHUS
OTCYTCTBYeT. B TO € BpeMsi ILIEHHOCTb 3TOTIO ONPEIEICHHS B IOCTAHOBKE LIEHTPAIBHOIO IS
KOHUEMIUN aIMUHUCTPATUBHBIX OapbepoB BOIMPOCA: HACKOJIBKO MOJIE3HO U HACKOJBKO, HAIPOTHUB,
M30BITOYHO TO WJIM WHOE IPABOBOE DErYJIMPOBAHHE, KAKOB W TI/I€ HAXOJUTCA OalaHC MEXIY
MOJIE3HOCTHIO IPABOBOIO PETYJIHUPOBAHMSI TOrO WJIM MHOTO OOLIECTBEHHOIO OTHOIICHHUS
U IPUYUHSAEMBIM BTOPKEHUEM B €CTECTBEHHOE, PHIHOUYHOE PErYIMPOBAHUE BPEIOM.

Takum o6pazom, onpenencaue J.C. HaOmymmHONM BBIABISIET OCHOBHYIO, COAEPKATEIBHYIO
npobaeMy aAMUHUCTPATUBHBIX 0apbepoB, KOTOPast COCTOUT HE CTOJIBKO B TOM, YTO OHU IO CBOEMY
00s3bIBAIOIIEMY JICMCTBUIO HANpaBlI€Hbl B OTHOLIEHHMH OOOMX CTOPOH aIMHHHCTPATHUBHO-
MIPABOBOTO PETYIMPOBAHMS — KaK BIACTHBIX, TaK U MOJBIACTHBIX CYOBEKTOB, CKOJIBKO B TOM, KakK
cOalaHCUPOBATh UX COJIEP’)KAaHUE TaKUM 00pa3oM, YTOOBI TOJIE3HBIA COIMATBHO-TIPABOBOM (P HEKT
X AercTBHs TpeBbIal d(Q(EeKT orpaHHMYMBAIONINN, HETAaTHBHBIN, HA BPEIHOCTH KOTOPOTO MJIs
Pa3BUTHS OTEYSCTBEHHON AKOHOMUKH M ObLI0 yka3aHo I[Ipesunentom Poccuiickoit deneparuu emre
B 1998 .
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AIMHUHHUCTPATUBHBIE BAPBEPBI U AIMUHUCTPATUBHO-IIPABOBBIE
CPEACTBA: IIPOBJIEMbI KTACCUDPUKAIIUU U ITPEOJOJIEHUSA

Angnpeii Cepreesnu XKyp6a™;

Ouabra Hukosnaesna Kyuinapena;

EBrennii AnaroibeBn4 CTpeskHeB;

Cepreii UBanoBu4 Komoropues.

Cankr-IlerepOyprexuii yausepeurer I'TIC MYUC Poccun, Cankr-IlerepOypr, Poccnst
Andrey007super@mail.ru®

Annomayus. TlpoananmuzupoBaH mpomsomenmuid B 2017 1. mepexox OT KOHIIENIIHHA MPEOIOTCHIS
AIMUHUCTPATUBHBIX OaphepOB K EAMHOW, IOCIICIOBATEIBHONW, CHCTEMHOW TOCYIapCTBEHHOW ITOMTHKE
VX BBISBIICHUS, MOHUTOPUHTA W YCTPAHCHHS, YTO IPEIIOJAraeT WX HAYYHBIM aHalu3 W, MPEkKIE BCEro,
ornpejeNicHre U Kinaccupukanuioo. B yacTHOCTH, 1enecooOpa3HbIM MpejicTaBiseTcs (OpMUPOBAHUE TaKOH
KJIACCU(PUKAIIMM aJMUHHUCTPATUBHBIX OaphepoB, KOTOpas IO03BOJIMIA OBl YBHUICTh HX B CHUCTEME
aJMUHUCTPAaTUBHO-KOHTPOJIILHOM W  HAA30PHOM JeATenpHOCTH myOnmuHoW Biacth. (OOocHOBaHa
HE00X0MMOCTh (POPMHUPOBAHNS METOAMKH MOHHTOPWHTA CYIIECTBYIOUINX M MPOTHBOJCHCTBHS CO3TaHHUIO
HOBBIX aIMUHUCTPATHBHBIX OapbepoB.

Kniouesvie cnoga: amgMUHUCTpaTHBHBIE Oaphephl, COACpKaHUE aIMHHUCTPATUBHBIX Oapbepos,
AIMUHUCTPATUBHO-TIPABOBLIC CPEACTBA, aIlMI/IHI/ICTpaTI/IBH]:Jﬁ KOHTpPOJIb, aILMI/IHI/ICTpaTI/IBHI:Jﬁ Haza3op,
COKpalleHHe aJAMUHUCTPATHUBHBIX OapbepoB, (HOpMBI COKpallleHHS aJMHHUCTPATUBHBIX OapbepoB, CTaJuU
COKpaIleHHs aJMAHACTPATUBHBIX 0aphepOB, MOHUTOPUHT aIMHUHICTPATHBHEIX OaphepOB

Cebuika aas mutupoBanusi: XKypb6a A.C., Kymmapera O.H., CrpexneB E.A., Komoropues C.H.
AMUHUCTpaTUBHBIE Oaphepbl M aJMHUHHCTPATUBHO-TIPABOBBIC CPEJICTBA:  IMPOOJIEMBbI  KJIACCU(DUKAIIUU
u npeonoieHus // HanzopHast nesTenbHOCTh U CyJeOHas 3KcepTu3a B cucteme OezomacHoctu. 2022, Ne 2.
C.9-13.

C Touku 3peHUs (POPMAIBLHO-IOPUINYECKON (MHCTPYMEHTATbHOW), aTIMUHUCTPATUBHBIC
Oapbepbl pacCMaTpUBAIOTCS B paMKax OOIIeH Teopuu aJMUHUCTPATHBHO-TIPABOBBIX cpelcTB. Kak
OTMEYAIOT Y4Y€HbIe, «OOIIMMHU AJisi OTPACIEBBIX NMPABOBBIX CPEACTB SBJISIOTCSA TaKUe MPHU3HAKU:
MIPUHAJJICKHOCTh K YHUBEPCATHHBIM IOPUIUICCKUM CIIOc00aM (MHCTPYMEHTaM) o0ecriedeHus MpaB
U MHTEPECOB CYOBEKTOB IMpaBa, CUCTEMHOCTh M KOMILUIEKCHOCTh; HANPABICHHOCTh HA JOCTUKECHHE
OOIIIECTBEHHO 3HAYMMBIX IIeJIeH, SIBIISIOTCS OTOOpaKeHHEM PEeCypCoB IpaBa; BXOIST B CTPYKTYpPY
MeXaHU3Ma [IPABOBOIO PEryIMPOBaHuUs; 00ECIICUCHUH IOPUIMYECKU 3HAYMMOT0 pe3yibraray [1, ¢. 90].
C ToukM 3peHHMS CTPYKTYpbl MeEXaHHU3Ma IIPAaBOBOTO DETYJIMPOBAHHUS, MOXHO BBIJICIUTH
CIIEYIONIYIO KJIACCHU(UKALIUIO TPABOBBIX CPECTB.

Ha ypoBHe HOpMOTBOpUECcTBa, K TIPaBOBBIM CpEACTBaM, CIOCOOHBIM CO3/1aBaTh
aJIMUHUCTPATUBHbIE Oapbepbl, OTHOCATCS:

— HOPMaTHBHBIE 3aMpPETHI;

— HOpMAaTHBHbBIE OTrpaHMYEHUS (KOTOpbhIE TaKXKE MOXHO paccMaTpUBaTh KaK 3aIlpeThl
OTPaHUYEHHOTO XapaKTepa);

— HOpMaTUBHbIE O0O0S3bIBaHUS (aJAMUHHUCTPATUBHO-TIPABOBbIE HOPMBI, MOOYXKIarolIue
MOJIBJIACTHBIX CYOBEKTOB K JIEHCTBUSAM aKTUBHOTO THIIA).

Ha ypoBHe WMHAMBHIyaJbHOTO IMpPABONPUMEHEHHS K MPABOBBIM CPEACTBAM, CHOCOOHBIM
CO3J1aBaTh aJMUHUCTPATUBHBIC Oapbephl, OTHOCATCS:

— UHIUBHU1yaJIbHO-TIPAaBOBBIE 3aIPETHI;

— UHAUBU1yaJIbHO-TIPABOBBIE OTPaHUUEHUS;

— UHAMBHIyaJIbHO-TIPABOBBIE 00S3bIBAHUA.

IIpu sTOM mpencTaBiseTCs, YTO AJMHHHUCTPATUBHO-TIPABOBBIC CPEICTBA COOTHOCSTCS
C aJIMUHHUCTPATUBHBIMHU OapbepaMu Kak o0Ilee M 0COOEHHOE: IMOCIEIHUE MPEACTABISIOT COO0M
Takue aJMHUHHCTPATUBHO-TIPABOBBIE CPE/ICTBA, KOTOpPbIE HE OOYCIOBICHBI pEalbHOM COLMAIBbHOM
MOTPEOHOCTHIO MX YCTAaHOBIEHUS U (WiH) nmpuMeHeHus. OTCYTCTBUE TaKOM COIMAIbHO-TIPABOBOM
000CHOBAaHHOCTH BBEICHUS aIMUHUCTPATUBHO-TIPABOBOIO OOSI3bIBAHMSI, OTPAHUYEHHUS WU TOJTHOTO
3ampeTra — BJICYET MOCIEICTBUSA, YK€ JOCTaTOYHO OOCTOSITENbHO M3YYEHHBIE B IKOHOMHUYECKOU

© Cankr-Tletepoyprekuii yauepcurer I' TIC MUC Poccuu, 2022
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HayKe: OHO COCTOAT JIMOO B MpPEKpAIleHUH YKOHOMHUYECKOW JEATENbHOCTU €€ CyObeKTaMH, JIN0O
B IOJIHOM WJIM YaCTUYHOM MEPEX0Jie 3TUX CYOBEKTOB B «TEHEBYIO» cdepy (Tak, MO 3asBICHUIO
[Ipesunentra Poccuiickoit deneparuun B.B. Ilyrtuna, B cdepe teneBoit sxkoHomuku B 2016 T.
HaxoauIoch nopska 30 MIIH poccHiiCKUX TpaxaaH [2]).

JlaHHBIE AAMUHUCTPATUBHO-IIPABOBBIE CPEICTBA MOTYT pPAa3IM4YaThCsl TaKkKe IO CTEIEHU
IIUPOTHI AJIMUHUCTPATUBHOTO YCMOTPEHUS CYOBEKTa aAIMUHICTPATUBHON IOPUCTUKITIH

— cTporue 0aprepsl, TO €CTh 0aphephl, UCKITIOYAIOIINE KaKre-TM00 BO3MOKHOCTH (CBOOOTY)
aJIMUHHUCTPATUBHOIO YCMOTPEHHUS CyObeKTa aIMUHUCTPATUBHON BJIACTH;

— Oapbephl C albTEPHATUBHBIMU TOJHOMOYMSIMH CYOBEKTOB aJMHHHCTPATHUBHOW BIIACTH,
TO €CTh TaKWe aJMUHUCTPATUBHBIC 3allpPEThl, OTPAHHYCHUS WU OOS3BIBAHUS, KOTOPHIE MOTYT
MPUMEHSITHCSI JOJKHOCTHBIMU JIMLIaMU (OpraHaMH HCIIOJIHUTEIBHON BIIACTH) albTEPHATUBHO,
HO B PaMKax CYILECTBYIOLIET0 HAaOOpa IOPUCIUKIIMOHHBIX CPENICTB;

— Oapbepbl ¢ OTHOCUTENIbHO-ONPEICTICHHBIMU TOJTHOMOYMSIMU CYObEKTa aIMUHUCTPATUBHOMN
BJIACTH, TO €CTb TaKWE€ 3alpeTbl, OTPAHUYEHUS WU OOS3bIBaHMS, KOTOpHIE MPUMEHSIOTCS
HCKJIIOYUTENIBHO M0 YCMOTPEHUIO JOJKHOCTHOTO Jinlia (opraHa).

AIMUHUCTpATUBHBIE Oaphepbl MOTYT TaKKe Pa3JeNaThCcs B 3aBUCUMOCTH OT CPOKa CBOETO
JCHCTBHS HA TIOCTOSHHBIC W BpEMEHHBIC, TIPH 3TOM UX MPOTSHKEHHOCTh BO BPEMEHU MOXKET OBITh
a0COIOTHOM (C YKa3aHWEM TOYHOTO CPOKa) WJIM OTHOCHTEIIBHOU (IIPEKpalleHre KOTOPBIX 3aBUCHUT
OT OOCTOATEIbCTB, OTHOCHUTEIHHO KOTOPBIX HEHU3BECTHO JIOCTOBEPHO, HACTYMST OHU WU
HE HACTYTIAT).

AIMUHUCTpATUBHBIE Oaphepbl MOTYT MOAPA3ICISATHCS MO MPOCTPAHCTBEHHOMY KPUTEPHIO,
B YaCTHOCTH Ha (heqiepaabHbIe, PETUOHATLHBIC U MYHUIIUIIATHHBIC (MEKMYHHUIIUITATLHBIE).

CrnoxHee MpeCTaBIIsAeTCs KIacCH(PUKAIUs aIMUHUCTPATHBHBIX 0aphepOB IO OTPACIEBOMY
MpU3HAKy, B JTOM ClIy4ae OHAa BBIMJISIAUT Kak THUHOJOTUS (KiIaccuUKamUs C pPa3MbITBIMU
rpanunamu). B yacTHOCTH, MOKHO BBIIEINUTH aJMUHUCTPATUBHBIE Oapbephl B chepe Mpou3BOCTBA,
CTPOUTENbCTBA (B YACTHOCTH, KaK OTMEYAIOT CHEIUAINCTBI, «B CPEIHEM IMpPU CTPOUTEIHCTBE
MHOT'OKBAPTUPHOT'O J0Ma 3acTpoiiuku npoxoaar 100 npouenyp, 3aTpaurBasi Ha 3TO OKOJIO 3 JIET»
[3, c. 171]), TpaHCHOpPTHBIX NEpPeBO30K, B cdepe oOmel pa3peluTeaTbHON JeSTeTbHOCTH
rocy/1apcTBa U MyHHUIIMIAIbHBIX 00pa30oBaHMil.

Knaccudukammss aqMUHUCTpaTHBHBIX 0OapbepOB MOXKET OBITh TIPOBEIEHA TIO0 KpPYry JIWI,
Ha KOTOPBIX OHHU PACHPOCTPAHSIOTCSA: 3TO MOTYT OBITh BCE YACTHBIC JMLA WM TOJNBKO CYOBEKTHI
MIPEANPUHUMATEIECKON IESATETHhHOCTH, WM OTJEIbHBIE KaTETOPHU CYOBEKTOB MPEAMPHHUMATETHCKOM
JEeATENbHOCTH.

OnHaKo ¢ TOYKH 3pEHUs] POCCHICKOI CUCTEMBI IpaBa, HauboJiee 3HaYMMOM MpeICTaBIAETCS
KjaccupuKaluus aJIMUHHACTPATUBHBIX OapbepoB Ha MpPHUMEHSEMble B MyOJIMYHOM MpaBe — MpH
OCYIIIECTBICHUN (PMTHAHCOBOM, TAMOKEHHOM, IKOJIOTHYECKOHN, aIMUHUCTPATUBHOM (a B €€ paMKax —
pa3pemunTenbHON, KOHTPOJIbHOM, HAA30pHOI) AeSTEeNbHOCTH, U IPUMEHSIEMbIE B YACTHOM IIPaBe.

K uncny mocnenHux OTHOCSATCS Oapbepbl, KOTOPBIE HE SIBJIAIOTCS B IOPUIANYECKOM CMBICIIE
aJIMUHHUCTPATHBHBIMUA, HO KOTOPBIE TakKKe TPEMATCTBYIOT CBOOOJE MpEeANMPUHUMATEIBCKON
nesitenbHOCTH. Tak, Pacnopspkenne IlpaButensctBa Poccuiickoit ®@enepanuu ot 2 utons 2016 r.
No 1083-p [4] nmpemycMOTpesio yCTpaHEHHE aJIMHUHUCTPATHBHBIX (HA CaMOM JIeJI€, OTHOCSIIUXCS
K YHCIY TpaKIaHCKO-TIPaBOBBIX) 0aphepoB, CO3AAHHBIX B OTHOIICHUSX IO MOBOJY MOAKIIOYEHUS
O0BEKTOB K CETAM HHKECHEPHO-TEXHHYecKoro obecrmeueHus. K ducimy mpaBoBBIX Mep
UX YCTpaHEHHsI OTHECEHbI TPAJAMLIMOHHbIE TOBBIIICHUE MPO3PAYHOCTH MPOLEAYp U Oosee yeTkoe
onpezaeneHue ux cpokoB. Kpome toro, Ha yposHe IlpaBurensctBa Poccuiickoit denepanun
YTBEPKAAIOTCS MpaBUiIa HEAUCKPUMUHAIIMOHHOTO JIOCTyIa K OCHOBHBIM CETSIM (BOJOCHAOXKEHUS,
KaHaJU3alluu, TeTJIOCHA0KEeHUS U T.J1.) U TUIIOBBIE ()OPMBI IOTOBOPOB MOJIKIIOYEHHS K ITUM CETSIM.

[Ipu sTOoM Haumbosee 3HAYMMON cdepol TPHU3HACTCS CHIKEHHWE aJIMHUHUCTPATHBHBIX
O0apbepoB B Tpoliecce HE MPEIBAPUTEIBHOTO WM TOCIEAYIOUIero, a HMMEHHO TEeKYILEero
aJIMUHHUCTPATHBHOTO KOHTPOJS — KaK CO3JAIOINIEr0o HAauOONbIIME MOMEXU TpPU OCYIICCTBICHUU
SKOHOMHUYECKOU pesarenpHOCTH. Hampumep, kak ormedyaer C.A. AramaromenoBa, «CHUXEHUE
aJIMMHHUCTPATUBHBIX 0apbepoB IMPH MPOXOKICHUH Pa3IMUHBIX BUJOB TOCYJapPCTBEHHOTO KOHTPOJIS
Y HaJ[30pa MPOBO3IJIAIIAETCS B KAUECTBE BEKTOpA MPOBOAMMON pedopMbl, OAHOMN U3 ee memei» |5, c. §8].
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HeiictButensHo, Kak cneayer w3 Ilacmopra mnpuoputerHoil mnporpammsl  «Pedopma
KOHTPOJILHOW W HAJ30PHON NESTENbHOCTH», «MUpPOBas MPAKTHKA CBUACTEILCTBYET 00 AKTHBHOM
WCIIOJIb30BAaHUM METOJIOB OILIEHKH PHCKA B IIEJISIX CHIDKEHHS OOIIEH aJIMUHHCTPATUBHOW HArpy3KH
Ha CyOBEKThI XO3IUCTBEHHOM JIESTEIHHOCTH C OIHOBPEMEHHBIM IMOBBIIIEHHEM YPOBHS 3(h(pekTHBHOCTH
KOHTPOJILHO-HA/I30pPHOM JICITEIPHOCTH OpraHoB Biactu» [6]. Takum o0pa3oMm, pa3BHTHE PHCK-
OPHEHTHPOBAHHOTO IOJIXO/]a pPAacCMaTpUBAeTCs Kak OJHO W3 HAaNpaBICHUM  yCTpaHEHHS
aIMUHHUCTPATUBHBIX 0aphepOB NP OCYIIECTBICHUN KOHTPOIBHO-HAI30PHOMN IESTEITBHOCTH.

BropeiM HampaBiieHHEM YCTpaHEHUs aIMUHUCTPATUBHBIX OaphepoB IMPH OCYIIECTBICHUU
KOHTPOJIbHOW M HAA30pPHOM JIE€ATEIbHOCTH CTaja TaK Ha3blBaeMasl PEryJIsTOpHAas THJIbOTHHA.
Ee mepBblii »Tam omnuchiBaeTcs CIEAYIOIMIMM 00pa3oM: «B LEISIX YCKOPEHHs Ipoliecca
aKTyalnu3alud 00s3aTeNbHBIX TpeOOBaHWM BHEIPEHO MPABUIIO MPUHSATHS HOBBIX 00s3aTENIbHBIX
TpeOOBaHUI TOJLKO MOCJIE OTMEHBI JABYX ycrapeBmmx (1 in 2 out)» (ymomsanyrteii Ilacmopt
MIPUOPUTETHON mIporpaMMel). B HacTosiee Bpems aAMHUHUCTPATUBHBIC Oapbephl B chepe KOHTPOIIS
M HAA30pa B 3HAYUTEILHOM Mepe ompoBeprarorcs monoxkenueM 1. 5.1) 4. 1 cr. 24.5 Konekca
Poccuiickoit ®denepanuu 00 aAMUHUCTPATUBHBIX MPABOHAPYIICHUSIX, U3 KOTOPOTO CIEAYyeT, UTO
HecoOII0ZIeHHE COAECPKAIINXCS B HOPMAaTUBHBIX MPaBOBBIX aKTaxX 005S3aTelbHBIX TPEOOBAHUMN, €CIH
HX HECOOJIOJACHHE B COOTBETCTBMU C 4.4. 3, 4 1 7 ct. 15 @3 or 31 urona 2020 r. Ne 247-D3
«O0 obs3aTenbHBIX TpeboBanusx B Poccuiickoii denepanuu» [7] HE MOKET SBISATHCS OCHOBAHHEM
JUIsL  TIPUBJIEYEHUS K  aJIMUHHUCTPATUBHOM  OTBETCTBEHHOCTH, MCKIIOYAET BO3MOXHOCTh
MIPOU3BOJICTBA TIO JeNTy 00 aIMUHUCTPATUBHOM IPABOHAPYIICHUH.

DTO HampaBJi€HHE YK€ IMOJIYYHUJIO CBOIO JETANBbHYIO pealu3alyio B Psijie MOCTaHOBJICHUM
[IpaButenscTBa Poccuiickoit denepanun: ObUTH YTBEPKACHBI BUbI TOCYJAPCTBEHHOTO KOHTPOJIS
(Ham3opa), B paMKax KOTOpBIX YyTPauMBalOT CHUJy HOPMATUBHBIE aKThl C 00s3aTelbHBIMU
TpeboBanusiMU [8], a Takke 0OpaTHBIN MEpEYeHb — HOPMATHUBHBIX MPABOBBIX aKTOB, B OTHOILICHHUH
KOTOPBIX HE MPUMEHSIOTCS mojoxkeHus 4.4. 1, 2 u 3 c1. 15 @3 «O06 00s3aTenbHbIX TPeOOBAHUSIX
B Poccuiickoit @denepanuu», TO €CTh MOJ0KEHUS O PETYIATOPHON THIILOTHHE [9].

Opnako mpobiema, Kak MPenCTaBIseTCs, COCTOUT B TOM, YTO JIaHHbIE HOPMATHBHBIE aKThI
OblTM  pacmpeneneHbl 0e3 HeoOXOAMMOTO TIHIATEIPHOTO MOHUTOPHHTA WX  IIOJE3HOCTH,
3¢ (HEeKTHBHOCTH, COIUAITBHONH OOOCHOBAHHOCTH WX NEHCTBUS B IENOM. VX THILOTHHHPOBAHHE
MPOUCXOUT TPEUMYIIECTBEHHO TO (HOpMaTbHBIM OCHOBAHHUSAM: OTHOIICHHUIO K TOW WM WHOU
OTpaciii aJMUHUCTPATUBHOTO HA/30pa M CPOKY MPHUHATHUS (Kak cieayeT u3 cT. 15 denepaibHOTO
3akona ot 31 uronst 2020 r. No 247-D3, on onpenensiercs 1 ssuBaps 2020 1.), mpu 3TOM peaabHOE
KOHTPOJIbHOE, OXPaHUTEIbHOE 3HAUEHHUE TOTO UM HHOTO Oapbepa HUKAaK HE OLEHUBACTCS.

[IpyurHa TakoM cuUTyauMd B TOM, 4YTO, KakK OTMedYaercsi B caMOM MUHHCTEPCTBE
JKOHOMHYECKOro passutusa Poccuiickonn denepanuu, «peryiasaTopHas THIbOTHHA» HMEET
«MacmTaOHBINY) XapakTep, a ee Ielb — «ToTaubHbI» [10], TO ecTb BceoOmMil TepecMoTp
o0s3aTenbHBIX TpeOoBaHWU. OUYEBHIHO, MACIITAOHOCTh W TOTAJIBHOCTh B YCJIOBHUSAX HedummTa
BPEMEHHM Ha aHAJIU3 KaXIOro M3 CYHIECTBYIOIIUX HOPMATHBHBIX MPABOBBIX AKTOB CYLIECTBEHHO
CHIDKAIOT, €CIM HE MCKIIIOYal0T BO3MOXHOCTH WX OOCTOSITEILHOTO aHadu3a UX «0apbepHOTro»
a¢dekra (BpoyeMm, Ha JAaHHBIH MOMEHT OTCYTCTBYET M caMa METOJMKA TAaKOTrO aHalln3a), B CBSI3U
C 4eM y TOCY/IapCTBa CYIIECTBYIOT BCE PUCKH «BBIIJIECHYTh C BOJIOW U pebeHkay. CyIecTByoIue
ke TpeOOBaHUSI CO3/IaHUsI HOBBIX MPABOBBIX AKTOB «C MIMPOKUM yYaCTHEM MPEAIPUHUMATEIHCKOTO
U JKcrepTHOro coobmectB» [10] ocratorcs Tmoka KpalHE aOCTPaKTHBIMH, ITOCKOJIBKY
HE OINpeAeNeH MEXaHU3M TaKOro <«IIMPOKOT0» Yy4yacTus, a [JOMOJHUTEIbHOE IpPHUBIICYCHHE
Mpe/ICTaBUTENIeH IKCHEPTHOTO COOOIIecTBa MOBJIEYET, OUEBUIHO, U JIOTMOJIHUTEIBHBIE PACXOJIBI,
HCTOYHUK TIOKPBITHSI KOTOPBIX TaK)K€ OCTaeTCs He ompezesieH. Bo BCSIKOM cirydae, Kak COOOLTHIT
IIpesunent Poccuiickoit ®denepaunu, B HacTosIiee BpeMsl IpeKpameHo nenctsue 12,5 TeIc.
HOPMAaTHBHBIX aKTOB — C 3amMeHodM wux Ha mnopsaka 400 HOBBIX, «HEOOXOAMMBIX IS
COOTBETCTBYIOIIEH peryasitopukm» [11].

Eme oana mnpobimema ycTpaHeHUS aJMUHUCTPATUBHBIX OapbepoB U peallu3aluu
«PETYNSATOPHONM TUIBOTHHBD) B KOHTPOJIBHO-HAJ30pHOW cdepe COCTOMT B TOM, 4YTO IOJ HEe
HE TOJMAJA0T TaK HA3hIBAEMbIC «IHChMay (heepalbHbIX OpPraHOB MCIIOTHHUTEIbHON BracTu. Kak
U3BECTHO, B 1. 2 BrToporo ab3ama IIpaBuin MHOArOTOBKM HOPMATUBHBIX MPABOBBIX AaKTOB
(dbenepalbHBIX OPTraHOB HCITOJIHUTEIIBHOW BJIACTH M WX TOCYIapCTBEHHOHW peructpannu [12],
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U3/laHUE HOPMATUBHBIX IIPaBOBBIX aKTOB B BHJE IIHMCEM, pACIHOPSIKEHUNH U TeEJEerpaMm
He Jomyckaercs. BkiroueHne 3Toro nosiokeHust B Ha3BaHHble [IpaBuna B 1997 r. o3Hauano, uto
HUKAaKHe MPaBONPUMEHHUTEIbHBIE OPraHbl, U B MEPBYIO OYepeab CY[bl, HE JOKHBI MPUHUMATH
JaHHbIE aKThl BO BHHMMaHue. OpHako mpoOjema cocTosula B TOM, YTO HMX, B CHJIy CBOETO
CIy’)KeOHOTO TIOJIOKEHUSI M €IWHOr0 aJMUHUCTPATHBHO-TIPABOBOTO pEeXuUMa  CIyKeOHOU
OUCHUIUIMHBL, 00s3aHbl ObUIM TNpPUHUMATh BO BHHMaHUE CaMU KOHTpOJMpYIOIIUE —
rOCy/IapCTBEHHbIE CIyXKallhe, JIOJDKHOCTHBIE JIMIA, OCYHIECTBIAIONIME KOHTPOJIb U HAI30p.
JleWicTByss 1O COOCTBEHHBIM BHYTPEHHHUM NPaBUJIAM «IIHCEM», HEPEIKO IMPOTUBOPEUAINM
IPUHLMIIAM ~ KOHTPOJIbHO-HA/J30PHOW  JEATENBHOCTH, TaKW€ TOCYJapCTBEHHBIE  CIyXKallue
CO3/1aBalli aJMUHUCTpPAaTUBHbIE Oapbepbl I OM3HECa MMEHHO Ha CTaJuM IpaBopealu3aluu, —
B TOH 00J1acTH, TJie OrpaHUYMBACTCS JACHCTBHE MPABOTBOPUYECKUX OPraHOB. ITO MOJO0KEHUE MHOTO
JIeT BBI3BIBAJIO PA3JIMYHbIC KOH(DIUKTHI MEXKY OM3HEC-COOOIIECTBOM U CyIaMH C OJHOI CTOPOHBI U
(dbenepalbHBIMA OpraHAMH HCTIOJHUTEIBLHON BIIACTH (Kak TpaBuio, ¢efepalbHBIMU CIIy)XO0ammu),
OCYIIECTBIISIONIMMUA KOHTPOJIb M Haa3op, ¢ apyroi. [lpumedarenbHo, uto eme B 1994 r.
C.A. T'epacuMeHKO YyKa3bIBasla, YTO «IIHCHbMa» JOJUKHBI OBITh TMPU3HAHBI «BHYTPEHHUM JEJIOM
COOTBETCTBYIOIICH cucTembl. [lpumaBass 3Toi mepenmucke cTraryc OQHUIMaIbHBIX JOKYMEHTOB
U JI0BOJS €€ J0 CBEACHMS MHBIX JIMI], HAJOTOBbIE OPTaHbl, [0 CYTH, BBOJSAT HAJIOTOILUIATEIbIINKOB
B 3a0yX/I€HHE OTHOCHTEIBHO HMCTHHHOTO CTaTyca JaHHBIX HokKyMeHTOB» [13, c. 17]. Omgnako
u crycts gaxe 6osee 20 JeT yueHble BBIHYKACHBI ObUIM MPU3HATH, YTO «CIIOKUBIIASICA MPAaKTHUKA
JEMOHCTPUPYET OTCTYIJIEHWE OT YKa3aHHOTO IMpaBwia: o(UIHaIbHO CcPOPMYITUPOBAHHBIE
OpraHaMy HCIOJIHUTEIHHOW BJIACTH MPABOBBIE MO3HUIMH, XOTh U HE OOJICYCHHBIE B Ha/JIEXKAIlYIO
¢bopMy TpaBOBOrO akTa... PacCCMaTPUBAIOTCS MPABOINPHUMEHUTENISIMU B KauecTBEe 00s3aTENIbHBIX
K ucnonHeHuo» [14, c. 12]. MHaue roBops, Jakxe NMpU U3JAaHUU TEM WM WUHBIM KOHTPOJIBHO-
HAJ30pHBIM OPraHOM HE HOPMAaTHBHOIO MPABOBOT0 akTa (KOTOpPbIE OHU, KaK MPaBUJIO, U HE BIPABe
U3JaBaTh), a «IUCbMa» WM «TEJerpaMMbl», TOCYAAPCTBEHHBIE CIyXalllie Ha MecTax OOs3aHbl,
B CUJIY CIIY)KEOHOW TUCHMIUIMHBI, UCIOJMHATH €ro, XOTs Obl OH M BbI3bIBA COMHEHHS B CBOCH
3aKOHHOCTH. bornee Ttoro, kak cmopaBeaiuBo ykaszbiBaeT A.H. IlImenes, cynpl, kKak mOpaBuio,
CTAaHOBATCA Ha CTOPOHY OJTOr0 KOHTPOJBbHO-HAJ30pPHOIO OpraHa, XOTs «Takas IpaKkTUKa
HE MOXET ... 00ecneunTh HOpMaibHOE MpaBoBoe pa3BuTHe» [ 14, c. 12].

WNnaue roBOps, Hapsdy C Ha3BaHHBIMHM BbIIIE aJMHUHHUCTPATHUBHBIMU Oapbepami,
ONpeieIeHHbIMA Kak Ha YpOBHE IIPaBOTBOPUYECTBA, TaK W Ha YpPOBHE WHIUBUAYAIBHOIO
IIPaBOIIPUMEHEHMS], CYLIECTBYET CHUCTEMA BBIHECEHHBIX 3a TPEIENIbl IIPABOBOM CUCTEMBI,
HO KOCBEHHO TMOJJIEPKUBAEMbIX CyJaMH aJIMHHHCTPATHUBHBIX OapbepoB, COAEPXKAIIUXCS B Tak
Ha3bIBAEMBIX «IIMChMax», U MPAKTUYECKOTO PEIIeHHsI 3TOM nMpoOeMbl TOKa He HalACHO.

Bo3MOXHO, TpaBWIBHBIM TIyT€M €€ pelieHuss OblT Obl TpsAMON 3ampeT opraHam
WCIIOTHUTEIbHOW BIACTH M HMX JOJDKHOCTHBIM JIMIIAM CChUIAThCA Ha TaKHE «IUCbMay», Kak
Ha TIPAaBOBOE€ OCHOBAaHWE CBOMX JCHCTBUH, UTO COOTBETCTBYET IMPABOBOMY PEXHMY CITYKEOHOM
JTMCLUUIUIMHBL, OTHOCSIIEH, Kak NpaBWIO, NOAOOHBIE NHCbMAa K JOKYMEHTaM CIyXeOHOro
noip30BaHuA. OJHOBPEMEHHO TpPaBWIBHBIM ObUI OBl 3ampeT MPaBOBOM OIGHKH JaHHBIX
JOKYMEHTOB Cy/1€0HOM BJIAcThIO — C YYETOM TOT'O, YTO MOJUUHSIETCS OHA TOJBKO 3aKOHY. TpeTbum
BaYKHBIM HaIIPaBJICHUEM OTPaHUYEHHUS EHCTBUS MUCEM — 3alpeT KOHTPOJIbHO-HAI30PHBIM OpraHaM
CCBUIAThCSl HA HUX B OTHOILICHMSAX C MOJKOHTPOJIBHBIMH (TIOJHAA30PHBIMH) CYOBEKTaMH U IS
000CHOBaHUS MPABOMEPHOCTH MPUMEHEHHUS K HUM MYOJIMYHO-TIPABOBBIX CAaHKIIHM.
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TEOPUS U IPAKTUKA CYJEBHOI
IKCHEPTHU3bI

V]IK 614.849; 614.841.2.001.2

NHANBUAYAJIBHASA CJIEJOBASA KAPTUHA 3JIEKTPOAYTI'OBBIX
OILUIABJIEHUH TOKOBEJIYIIUX MEJIHBIX KWJI, MOJAEJUPOBAHHBIX
HA CBAPOYHOM AIIITAPATE

Anapeit Auapeeu4 Eropos.

Cyne0Ho-3KcnIepTHOE yupe:kaeHue ¢enepaabHOM NPOTUBONMOKAPHON CIIYKObI
«HcnbITaresnbHas noxkapHasi jadoparopus» no Huxxeroponackoi oodsacru, r. Husknuiit Hosropog,
Poccust

ipl-egorov@mail.ru

Aunomayus. llokazaHo, 4TO B pe3yJbTaTe€ MOJENUPOBAHMS KOPOTKOIO 3aMbIKAHHMA C IIOMOLIBIO
CBapOYHOI0 amnmapara Ha TOKOBEAYIIMX MEIHBIX JKWIaX B HMCXOAHOM COCTOSIHUM 0€3 IOCIEIyOLIEro
TEPMUYECKOr0 BO3ICHCTBUS (PUKCHPYETCS HHAWBUAYAJbHOE MAaKPOCKOIMHYECKOE M MHKPOCKOIMHYECKOE
CTpOEHME, OTIMYAIOLIEe MX OT TOKOBEAYIIMX MEIHBIX KHJI C 3JIEKTPOJYTrOBHIMH OILIABICHUSMH,
W3bIMaeMBbIMH C MecT TNoXxapoB. [lonmydeHHBIE AaHHBIE MOTYT OBITH HCIHOJB30BAaHBI TPU JKCIEPTHOM
MOKapHO-TEXHUYECKOM HCCIICAOBAaHUN BELIECTBEHHBIX O0OBEKTOB, U3bIMAEMBbIX C MECT HOXKAPOB.

Knouesvie cnoea: arrectanysl SKCIEPTOB, NOXKAPHO-TEXHUYECKAS 3KCIIEPTU3a, TOKOBEMYILAs MEIHAs JKUIA,
MOJIC/IMPOBAHKE aBAPUIHOIO PeKHMa pabOThI MEKTPOCETH, KOPOTKOE 3aMBIKaHUE, IEKTPOYTOBOE OILIABJICHHUE,
MOpGOJIOrUYecKU aHaNN3, MeTAIIOrpapUUeCKUid aHaIn3, UMUTALMS IPUYMHBI IOXKapa

Ceblika st nutupoBanusi: Eropos A.A. MHauBuyansHas cliejoBast KApTHHA SIEKTPOIYTOBBIX OTLIaBICHHI
TOKOBEIYIIMX MEHBIX JKHII, MOJISTIMPOBAHHBIX Ha CBAPOYHOM armmapare // HaxzopHas qesTensHOCTh U cyaeOHas
JKcIepTH3a B cucteme OesomacHoctr. 2022. Ne 2. C. 14-24.

B pabore [1] ObUI paccMOTpEH TpHMEp NPAKTHUYECKOTO HCIIOIB30BAHUS CBAPOYHOTO
anmapara Kak BapuaHT HanOosiee ONTHMAIBbHOIO METO0/1a IPOM3BOJICTBA 00PA3LIOB AIIEKTPOAYTOBBIX
OIJIaBJICHUM TOKOBEAYLIMX MEIHBIX XMW (T.M.K.) A y4eOHBIX LeNed CeKTopa aTTecTaluu
skcnepToB  CyaeOHO-3KCIEPTHOrO  yupexJIeHUs QenepaibHOH MNPOTUBOMOXKAPHOW  CITYKOBI
«cnpITatensHoi moxkapHoi stabopatopum» (COY  ®IIC UILJI). Pabora Ham 3Toil craThei
U €€ pe3yJIbTaThl MOCTY>KHUJIM OTHPAaBHOW TOYKOW JJIs1 HACTOSAIIETO MCCIeI0BaHUs, HAIIPABIEHHOIO
Ha U3yY€HUE WHAMBHUIYAJIbHBIX CJIEIOB 3JIEKTPOAYTOBOTO BO3AECUCTBUS KOPOTKOTO 3aMbIKAHHUS,
BO3HUKAIOMIMX NP €r0 MOAEIUPOBAHUH C IIOMOIIBIO CBAPOYHOTO arnmnapaTa («MeTOJJOM CBapKu»).

Jlns peanuzanuy NMOCTaBICHHOW 3ajjaud ObLIO OCYIIECTBIEHO MOJEIMPOBAHHE KOPOTKOIO
3aMBbIKaHUS MEXJIy OJHOIPOBOJIOYHOW M MHOTONPOBOJIOYHOM T.M.K. OJIHOTO CEYEHHs paHee
OMHUCAaHHBIM MeTO oM [1].

OOpa3ipl MOJIEIMPOBAHUS KOPOTKOTO 3aMbIKAHMS H3y4alluCh, ONHUPAsCh Ha CaMble
aKTyaJbHbIE JaHHBIE B OOJIACTH YCTAaHOBJICHUS IMPHPOJBI OIUIABICHUH MEIHBIX IPOBOIHUKOB,
0003HaYeHHbIE B TUCCEPTAlMOHHON padote [2] B 1ABa sTana. Ha mepBoM 3Tamne ObLI0 pean30BaHO
Moponoruueckoe (MaKpOCKOIMMYECKOE) HCCIEeIOBaHUE Ha CTEPEOCKOMMYECKOM MHUKPOCKOIEe
«JIOMO MCII-2», a Ha BTOpOM — MeTajulorpaduueckoe uccieqoBaHue Ha Mukpockone «JIOMO
METAM PB-21». Penrtrenodazosenii anaimm3 Ha audpakromerpe «JIP-01 PAJIMAH»
HE HCIOJb30BAJICS, TaK Kak paHee B pabore [1] Obul0 moka3aHO, YTO B HCCIEIyEeMOM Cilydae
OH HE JIaeT OJIHO3HAYHBIX PE3YJIbTATOB.

doTon300pakeHUsT MaKpOCTPYKTYp TMOBEPXHOCTEH OIUIABICHWNA M TMPHUJIETAIOIINX K HUM
MOBEPXHOCTEN HEOIJIaBJICHHBIX YYaCTKOB T.M.)K., IIOJyY€HHbIE Ha MEPBOM d3Tale HCCIeAO0BaHUSA,
npecTaBieHsl Ha puc. 1, 3. JlanHble U nocnenyoomue nogo0Hse GoTon300pakeHns peann30BaHbl
METOJIOM MOCITONHON MUKPOCKOITHH.
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Puc. 1. O0pa3upl, mojy4eHHbIE B pe3yJibTaTe MOAEJINPOBAHUSA «METOAOM CBAPKID).
MakpocTpyKTyphbI IOBEPXHOCTEH ONJIaBJIEeHHBIX TOKOBEAYIIHUX MEAHbIX KHJI:
a4 — MHOTONPOBOJIOYHAS T.M.XK.; 0 — OTHONPOBOJIOYHAS T.M.K.

PesynbpTarel MOpQOIOTHYECKOTr0 HCCIEIOBAHUS OIUIABICHUM W MPUJIETAIONUX K HUM
MIOBEPXHOCTEH HEOIUIAaBJICHHBIX YYaCTKOB TOKOBEAYUIMX MEIHBIX JKUJI I0CIIE€ MOJEIMPOBAHUS
KOPOTKOT'O 3aMBIKAHUSI «METOJIOM CBapKI»:

1. V xaxnoil TokoBenyuieil MenHOM JKuibl BOJM3M OIUIABICHHUS HAOJIONAETCs y4acTOK
OKHUCHBIX IJICHOK («IIBETOB MOOekanocTu» [3]), pacrlonokKeHHbIN MO IUIOMAAN HHUIHHIPUIECKON
oOpasytomieid. LIBeTa OKMCHBIX IICHOK paclpeneNsIoTCs 10 TIOBEPXHOCTSIM KHJI B BUZE TPATUCHTA,
IJIABHO MEHSIOUIETOCs OT SIPKO-)KENTOro B caMOW JallbHEH OT OIUIaBJICHUS TOYKE 10 KOPUYHEBOTO
Ha rpa”uie ¢ oruiaBieHueM. CTOUT OTMETUTh, YTO B MPEACTABICHHOM ciiydae (puc. 1 a, 0)
MPOTSHKEHHOCTh OKHCIEHHOTO y4acTKa COocTaBisieT He OoJiee 3 MM (y MHOTOMPOBOJIOYHOM JKHUIIbI),
HO B IpoOIecce MPOBEIACHUS SKCIIEPHUMEHTOB OBLIO 3aMEeUeHO, YTO MpH OoJiee MPOAOKUTEITEHOM
BO3/ICWCTBUU CBEPXTOKA, HAIpUMep B pPE3ysbTaTe CIUIABICHMS KW, Y4aCTOK MOBEPXHOCTHOIO
OKHCJICHUS 3HAYUTENbHO YBEIMUUBAJICS U U3MEHSIT OKPAcCKYy.

Takoe pacnpeneneHrne LBETOB OKCHJIHOW IUICHKH SBISETCS BU3YaJbHBIM OTOOpakeHUEM
rpajleHTa TeMIepaTyp, KOTOPbIM ObLI BbI3BaH JIOKAIBHBIM BBICOKOTEMIIEPATYPHBIM BO3/I€HCTBUEM
ANIEKTPUYECKON JIyT'M B KOPOTKUI MPOMEXYTOK BPEMEHHU €€ ropeHus (MeHee ueM | cek.) B yCIOBHAX
BBICOKOH TETUIONPOBOJHOCTU Meau [4].

B oOctosTenscTBaX KOPOTKOTO 3aMbIKaHUS B PEaJbHOM  3JEKTPONPOBOJKE, €CIU
MIPENIOJIOKHUTD, YTO MPHU 3TOM 00pasyercs MmojoOHas cieloBasi KapTHHA «LBETOB MOOEXKAIOCTH,
TO B pe3yibTaTe pPa3BUBABILEroCs IMoXKapa IMPOUCXOAUT OOIIMpHOE (HETOKATU30BAHHOE)
BO3JEHCTBUE €ro TeIlUla Ha JaHHble TOKOBEAYINUE KUIbI, M yxke npu goctiwxenun 300 °C [3]
BO3HUKHET «BBIPAaBHUBAIOIIMI» OKHCHBIM CIIOM MO MOBEPXHOCTH MPOBOJHMKA, CTUPAIOIIUI €ro
M3HAYAJIbHO BU3YaJIbHYIO JOKAIBHOCTH (PHC. 2).

2. Ha Bcex omnaBieHUsX ObLIM 3a()MKCUPOBAHBI BOJIHOOOPA3HbIE HAIUIBIBBI, MOBTOPSIOIINE
KOHTYp OIUIaBJIeHUs, Kak Obl moauepkuBas ero (puc. 3). Haubonee spkue (3aMeTHBIE) HAIUIBIBBI
pacIoyio’KeHbl Y «OCHOBAaHUS» OIUIABJICHWH, HEMOCPEICTBEHHO Ha TpaHMIEe IEpexojia <CKuia-
OIJIaBJ€HHE» WU BOMM3M Hee. TakKe HAIUIBIBBI MPOCMATPHUBAIOTCA M IO BCEMY OIUIABIICHUIO,
0JIHaKo, HanboJiee BhIpaKEHHbIE MMEHHO Ha TPaHHULIE TTepexo/a.

VYuutbiBas 3JEKTPOAYrOBYIO TMPUPOJY HCCIEAYyEeMbIX OIUIaBICHUH M CHEHUPUKY
0o0opyZ0BaHUS (CBApOYHOIO ammapara), MCIOJb3YeMOIo JUIsl HACTOSIIEr0 MOJETUPOBAHMS
KOPOTKOT'O 3aMbIKaHMSI, MOXKHO MPEANOI0KUTh, YTO 00pa30BaHUE HATUIBIBOB SIBJISIETCS CIIE/ICTBUEM
KOMILJIEKCHOTO B3aUMOJICHCTBHS KaK MUHHUMYM JIBYX MPUYUH:

— BO-TIEPBBIX, OTCYTCTBHE B CXEME€ MOJEIUPOBAHHUS aNlapaToB 3alIUTHl 3JIEKTPOCETH,
KOTOpBIE, KaK U3BECTHO, 00JIaZal0T TOKOOTPAHUYHUBAIOLINM (DaKTOPOM;
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— BO-BTOPBIX, IIEpEMEIICHHE O00pa3loB JAPYyr OTHOCHTEIBHO Jpyra OnepaTopoM
AKCIEPUMEHTA (MOJICITMPOBAHUS) B IEPUOJT TOPEHUS TyTH.

Puc. 2. CpaBHeHHe MOBEPXHOCTEH MHOTONPOBOJIOYHBIX T.M.K.
€ MOIEJTUPOBAHHBIM (2) U peajbHbIM (0) KOPOTKUM 3aMbIKAHUEM

Puc. 3. MakpocTpyKTypbl IOBEPXHOCTEH OIUIABJIEHUI TOKOBEAYIIUX MEIHBIX KUJI, IOJTy4eHHBIX
«METO/I0M CBAPKH»: 4 — MHOTONIPOBOJIOYHAA T.M.K.; 0 — OTHONPOBOJIOYHAS T.M.K.
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Puc. 4. CpaBHeHHe MaKPOCTPYKTYPbI CBAPHOTO 1IBa [8] cTaNbHBIX KOHCTPYKIMI (a),
MOJeJIMPOBAHHOIO (0) M peaibHOro (B) OIVIABJIEHUI KOPOTKOI0 3aMbIKAHMS T.M.:K.

COBpeMeHHBIe arrmaparsl 3allUThI SJICKTPOCCTH, & UMCHHO aBTOMATUYCCKUC BBIKIIIOYATCIIA [6],
CHA0XKEHBI OJICKTPOMAarHMTHbIMU pacuCrnmTCIIIMU MI'HOBCHHOI'O I[GﬁCTBPIH, CHeHHaJILHOﬁ
KOHCTPYKHHCﬁ KOHTAKTOB  PACHCIJICHHUA W AYTrOraCUTCIIBHBIMUA  KaMEpaMu, S(I)(I)CKTI/IBHOC
BSaHMOHeﬁCTBHe KOTOPBIX BBIZBIBACT OTKIIOYCHHUEC BBIKIIIOYATCIIA IIPU aBapI/II\/JIHBIX TOKaX MCHBIINX
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OXHJIAeMOTO (MaKCHUMAJILHOTO) 3HAYEHUS (TO €CTh MEHBIIIE TOKa KOPOTKOTO 3aMbIKAHUS, TOTyICHHOTO
TIPY €r0 pacueTe Wik U3MEPEeHHH B TOUKE BOZHUKHOBEHUS TOTEHIIUAIHLHOTO aBApUITHOTO PEXKHIMA).

[lepemeltieHre TOKOBEIYIIMX KU APYr OTHOCUTENIBHO JIPyra MPOUCXOAUT B MEPUOJ] OT KacaHus
(3ambIkaHMs) 00pa3LOB U 10 UX Pa3BEACHUS U BJIEUET 3a COOON JBUKEHHUE INEKTPUUECKOMN TyTH.

TakuM 00pa3oM, B YCIOBHUSIX peaqu3alldy MPeajaraeéMoro crnocoda MOACTUPOBAHUS
MIPOUCXOAUT YCTOMYMBOE T'OPEHUE SJEKTPOAYIM IPU NEPEMEIICHUH JBYX B3aUMHO IUIABSIINXCA
TOKOBenyImMX >kuil. [Ipu 3TOM snekTpuyeckas ayra ropur, Moka HE pa3opBETCS MEXaHUYECKUM
pa3BeICHUEM 3aMKHYTBIX IIPOBOJIOB.

@aKTUYECKH OCYIIECTBICHA HMMHTALUS IPOLEcca AJIEKTPOAYTOBOM CBapKH, 4YTO, Hambosee
BEPOSITHO, B KOHEYHOM UTOT€ M BBI3BIBACT crielupryeckoe (opMupoBaHre MaKpOCTPYKTYPbI TIOBEPXHOCTH
OIUIaBJICHUH B BHJE BOJHOOOPA3HBIX HAIUIBIBOB MIJIM TaK Ha3bIBaEMoOE «dellyiiuaroe crpoenue» [7],
KOTOpoe 0o0pasyeTcs IpH 3JEKTPOAYTOBOM CBapKe, HAlpUMEp CTaJIbHBIX KOHCTPYKUM (puc. 4 a, 0).
Takoe ¢dopMupoBaHHE MOBEPXHOCTH CBAPHOTO IBAa TMPU CBApKEe KOHCTPYKIHNA OOBSCHSIETCS
cnenuduKoil mpouecca oxiaxkAeHUsS [9], KOTopas NPUBOAUT K IMPEPHIBUCTOMY XapaKTepy
KPUCTAJUTU3ALUU, YTO U TOPOKAAET CIOUCTOE «UEIIyHYaToe» CTPOEHUE MeTasla.

B cityyae KOpOTKOTO 3aMBIKaHUs «10 N0KAapa» B PEAIbHOM 3JIEKTPOCETH, IJI€ TOKOBEIYIINE
KUJIbl B paMKax €IMHOIO0 MHOTOXXHJIBHOTO IPOBOJA CTAllMOHAPHBI JPYT OTHOCHTENIBHO Ipyra,
W aBapuiHBIA pexuM 3a 1nonu cekyHabl [10] oTkirodyaercs ammapaTamMu 3allUThl, MOJIOOHOTO
MepeMENIeHUs] MPOBOJOB HE TMPOUCXOJUT, COOTBETCTBEHHO IIOKa3aHHAs ClefoBas KapTUHA
He oOpasyercs (puc. 4 B).

Tem He MeHee, Hellb3sl UCKITIOYUTh (POPMHUPOBAHUS MTOJTOOHBIX MTOBEPXHOCTHBIX CIIEAOB IPH
3aMBbIKAaHUW OJHOXHIIBHBIX TPOBOJOB (HE OrpaHWYECHHBIX €IWHOM U30NALKeld) B YCIOBUAX
OTCYTCTBHUS alaparoB 3allUTHI JIEKTpOceTH. JJaHHOE MPEANON0KEHHE CBI3aHO C BO3MOYXKHOCTBIO
MEPEABUKEHUSI TOKOBEAYIIMX KU OTHOCUTEIBHO Jpyr JApyra B pe3yjbTare JIeHCTBUS
AIEKTPOIMHAMUYECKUX cull [11], SIBISIOMIUXCST BO3MOXKHBIM CIIEJCTBUEM KOPOTKOTO 3aMbIKaHUSI.

Puc. 5. IlanopamHoe u300pazkeHre MUKPOCTPYKTYPBI OIJIABJIEHUSI MHOTOIIPOBOJIOYHOH T.M.K.,
MO/IeJINPOBAHHOT0 «METOI0M CBAPKU»

[TanopamHoe GoTon300paxeHrne MUKPOCTPYKTYPbl MHOTOIIPOBOJIOYHON T.M.JK. M XapaKTepHbIE
YY4aCTKM HEMOCPEACTBEHHO OIUIAaBJICHMs, IIOJlyYeHHble Ha BTOPOM JTale HCCIEeI0BaHuUs,
IIpe/ICTaBJIeHbI Ha puc. 5, 6.
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T —

[IpunoBepXHOCTHBIN CIIOM € IBTEKTUKOM Pa3BuThblil 1eHAPUT C OCAMHU 3-TO
nopsiaka

Slueucras cTpykTypa Sdeucras cTpykTypa
¢ ceTkoi 3BTEeKTUKH 20,6 % C CeTKOM ?BTEeKTHKH 41,9 %

P —
CoueraHue SYEUCTON U CTOI0YATOMN Camoe Menkoe 3CPHO OILIaBJICHUA

CTPYKTYpbI

Puc. 6. XapakTepHble y4aCTKH MAKPOCTPYKTYPbI MOAEIHPOBAHHOI0 OIJIABJICHUS
MHOTOIIPOBOJIOYHOM T.M.K.

PesynbraThl MeTayiorpaduueckoro UCCIICA0BaHUS OIUIABJICHUS MHOTOIPOBOJIOYHOM T.M.K.
MOCJIe MOJICIIMPOBAHUST KOPOTKOTO 3aMBIKAHUS «METOJIOM CBAPKH»:

1. Mexnay oOIUIaBICHHEM U JKWIOH HWMEETCs MpsMas TpaHHUIld, YTO COOTBETCTBYET
aKTyaJIbHBIM JAHHBIM [2] 0 M3YYEHHIO AIIEKTPOYTOBOTO BO3ICHCTBHSI KOPOTKOTO 3aMbIKAHHS.

2. MUKpOCTPYKTypa OIUIABJICHHUSI TPEICTaBIsICT COOOW MOIBTEKTHYECCKHI CIUIAB CHCTEMBI
Cu-Cu,0. Bes (kpoMe TIPUIIOBEPXHOCTHOTO MIEPUMETPa) IO b MUKPOCTPYKTYPHI ITOKa3aHHOTO
OILJIaBJICHHMS, B OTIIMYHE  OT  MHUKPOCTPYKTYP OTLJIaBJICHU, MO/IEJIUPOBAHHBIX
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B YCJIOBUSIX MaKCUMAaJbHO MPUOJIMKEHHBIX K peajbHbIM [2], a Takke U3BATHIX ¢ Moxkapos [12],
Mpe/ICTaBIsieT cOOON MIOTHYIO (TO €CTh 3HAUYUTEIbHOE KOJMYECTBO 3€pPeH Ha €IMHUILY TUIOIIAIH:
Ha TPEICTABJIEHHBIX MHUKpOCTpyKTypax Ooznee 60 3epen Ha 0,01 MM2) SYEUCTO-ICHIPUTHYIO
CTPYKTYPY, C OTACIBHBIMH «IPOPE3AIOIIMMU» €€ CKOIUICHUSIMU TOJIBKO CTOJOYATBhIX KPUCTAIIIOB
MEAU U OTAEIbHO BCTPEYAIOIIMMHUCA JAECHIPUTAMU MEJH, OCH KOTOPBIX Pa3BHIUCH O TPETHEro
nopsanka. Kpymubeie  cronmbuaTele  KpUCTAJUIBI  BCEH  HMCCIEAyeMOM  IJIOAAM  HUMEIOT
[IPEUMYIIIECTBEHHYIO OPUEHTUPOBKY, IEPIEHANKYIISIPHYIO IPaHULIE «OKUIa-OIuIaBiieHue». Mimerores
MOPBI Pa3HBIX Pa3MEPOB, PACIIPEICICHHBIE 110 BCEH MIIOIIAH.

Menkasi s4euCTO-IEHAPUTHAS CTPYKTypa OJMKE K TPaHULE <«OKWJIA-OILIABICHUE» UMEET
TOHKYIO0 ceTKy 3BTeKkTukH (CU-Cuy0) nmo rpanuiam 3epeH miomapo 10 42 % (4To COOTBETCTBYET
0,16 % 0O). A OmmKke K TpaHUIE MAPOOOPA3HOM HYACTH OIUIABICHUS ILIONA/]b, 3aHUMaeMas
9BTEKTUKOM, yBenumuuBaerca BILIOTh 10 100 % B IpUIOBEPXHOCTHOM CJIO€, PACHOI0KEHHOM
10 BCEMY IIEPUMETDY.

Cpennuii morepeuHblii pasMep ACHAPUTHBIX 3€peH Bcell miomaau numda He MpeBbIlaeT
10 MKM, a cpeqHUMIl monepeyHbld pasMep JEHAPUTHBIX 3€PEH ydyacTKa MaKCHMajIbHOW CKOPOCTH
KpUCTAJUTM3allMM, Ha KOTOPOM CJeJlaH OCOOBIM AaKIIeHT B JHCCEPTallMOHHON pabore [2],
HE TIPEBBIIIAET 2 MKM.

Cronbp MeNKoe CTPOCHHE 3€peH OBICTPON KpUCTATU3ALUU, (OPMHUPYIOMIHUX IUIOTHYIO
CTPYKTYpy M 3aHHMAIOLIUX IPAKTUYECKH BCIO IUIOLIA/b OIUIABJIEHUS, MOXXHO OOBSCHUTH
COYETAaHHEM CJEIYIOMIHX (HaKTOPOB:

— temnepatypa ayru ceapku (5000-6000 °C, [13, 14]) Bbliie TeMIepaTypsl JyTd peaibHOTO
KOPOTKOI'0 3aMblIKanus B ceTr 10 1000 B (1500-4000 °C, [15]);

— BBICOKasl TEMIIEPATypO- U TEIUIONPOBOAHOCTh Melu [4];

— MaJiblif 00beM pacIiIaBICHHOTO METaJlIa OTHOCUTEIBHO HepaCIlIaBJICHHON T.M.K;

— MaJIoe BpeMs FOPEHUS 1yTH.

COBOKYMHOCTh 3THX YCJIOBHH CIIOCOOCTBYET BO3HHKHOBEHHIO BBICOKOMl CTENEHU
MEPEOXJAKACHUS PACIUIaBJICHHOTO MeTalljla, YTO, Kak wu3BecTHO [l6], sBiseTcs oOaHUM
U3 BaXHEUIMX (PakTOpOB (POPMUPOBAHUS METKOKPHCTAIUIMYECKOTO CTPOSHMS MPH KPHCTAIUTU3AINH
KHUJIKOTO MeTaJJa.

Puc. 7. IlanopaMHoe U300paskeHrne MUKPOCTPYKTYPbI OIIABJIEHUSI OTHONPOBOJIOYHOM T.M.3K.
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[TanopamHoe ¢oTON300paKEHHE MUKPOCTPYKTYPHI OJHOIIPOBOJIOYHOM T.M.JK. U XapaKTepHbIE
YYacCTKM HENOCPEACTBCHHO OIUIABJICHUS, TIIOJydeHHBIE Ha BTOPOM JTale HCCIEJOBAaHMA,
IIpeJICTaBJIeHbI Ha puc. 7, 8.

[IpunoBepXHOCTHBIN CIION C IBTEKTUKOM Pa3BuThlii neHaApUT € ocsiMu 3-10

MOpsiJIKa

P ——

Slueuncras cTpyKTypa Slueucras cTpyKTypa
C CETKOM 3BTEKTUKH 25,8 % C CETKOM AIBTEKTUKH 36,6 %

o .

AT ———

_ L ..‘
Coueranue s4eUcTON U CTON0YATON Camoe MeJIKOe 3epHO OIIaBIIEHUs
CTPYKTYPBI

Puc. 8. XapakTepHble y4aCTKH MUKPOCTPYKTYPbI MOIETHPOBAHHOTO OTLIABJIEHHSI OTHOMPOBOJIOYHOM T.M.K.
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Crnemyer OTMETHTb, YTO MHUKPOCTPYKTYpa MHOTOIIPOBOJIOYHOM T.M.K. (pUC. 5) oTIn4aercs
OT OJHOIIPOBOJIOYHOU (puc. 7). B mocnenHeir, HeCMOTps Ha TO, 4YTO IapooOpa3Has YacTh
OIJIABJICHUSI C MOP(OJIOTMYECKOW TOUKM 3pEHHs] MMEET CXOXKYI MaKpOCTPYKTYypy (puc. 2),
€e MHUKPOCTPYKTYpa, IOMHUMO paHEe YKa3aHHbIX MeTaulorpauueckux IpPU3HAKOB, 00iaaaer
CBOMMH CYILIECTBEHHBIMH OCOOEHHOCTSIMH.

Ha nanopamuom uzoOpaskeHuu (puc. 7) 4e€TKO BUAHO, YTO MEX]y OIJIABICHUEM U >KUION
MMeeTCsl BBITSHYTAas TPaHMIA, KOTOpask PacHoOJOkKEeHa HEMOCPEACTBEHHO B HIapo0oOpa3HOW YacTu
OIJIaBJICHHUSI W BHU3YyaJlbHO pa3lensieT €€ Ha JBe O00JacTH: BHYTPEHHIOI (LIEHTPAIbHYIO)
u HapyxkHylo. CorimacHO axTyaJdbHbIM MCCIEAOBAHUSAM [2] ATOT MNpPU3HAK XapaKTEpeH st
MIPOTEKAaHUS TOKOBOU MEPErpy3KH (CBEPXTOKA).

Hapyxnass ob0macts, ¢opmupyomas «map OIUIaBICHUS», Kak HM B  Cllydae
C MHOTONPOBOJIOYHOM T.M.K., HMMEET T€ >K€ MHKPOCTPYKTYpHbIE OcoOeHHOcTH (pHuc. 8).
A T1ueHTpanbHas o00JacTh JAHHOTO OIUIABIICHUS HMMEET HE JIUTYI0, a JIe(OPMHUPOBAHHYIO
OTOXOKEHHYIO  MHUKPOCTPYKTYpPY, 3HAUUTEIBHO M3MEHSIOUIYIOCS Ha Yy4yacTKe OT Hauaia
11apoo0pa3HOi YacTH OIUIABJICHUS JI0 ero KoHma (puc. 7, 9).

e}

LILE ]

Puc. 9. XapakrepHble y4acTKH MHUKPOCTPYKTYPbI IIEHTPAJIbHO# (HEOMIABIEHHOI) YacTH
MO/1eJTUPOBAHHOIO OIJIABJIEHHUSA OTHOTMPOBOJIOYHOM T.M.K.:
a — MHUKPOCTPYKTYpa y «HA4YaIa» OIJIaBJIeHUs (PHC. 7); 6 — MUKPOCTPYKTYPA Y «KOHLA» OIUIaBJIeHus (puc. 7).

B konne ommaBnenus (puc. 9 6) HaOMIONAIOTCS HEKPYNHBbIE OTOXIKEHHBIE 3€pHA MeIu
C JBOMHMKAMH OT)KWTa, TOT/Ia KaKk B HadaJjie OIulaBlieHus (pHc. 9 a) 3epHa TakKe UMEIOT JBOMHUKHU
OTXKHra, HO 3€pHa 3HAUUTENIBHO KpyINHee, HaONoJaeTcs pa3sHO3EPHUCTOCTh Uy BCEX 3€peH
OILJIaBJIEHBI TPAHUIIBL.

Takoe HM3MEHEHHE MUKPOCTPYKTYpPbl HEOIUIABJIEHHON LEHTPAJBHOM YacTH KHWJIBI TOJIBKO
B I'PaHUIaX OIUIABJIEHUS YKa3bIBAE€T HA BBICOKYIO JIOKAJBHOCTb HarpeBa, HEXapakTEPHYI0 TOKOBOM
IEepErpy3Ke, 4YTO, HECMOTPS Ha BBITSHYTYIO TIpPaHUIly, SBISIOIIYIOCS OJHMM W3 KIIIOUEBBIX
ee Mpu3HAKoB [2], (akTuyeckn HE MOATBEPKIAET 3HAYUTEIBHBIM HArpeB T.M.K. BHE «IIIapa»
OIIaBJICHMSI. 3AKOHOMEPHOCTh N3MEHEHHSI MUKPOCTPYKTYPBI HEOIUIABJIEHHOW LIEHTPAJIBHOM 4acTu
KHWJIbI COOTBETCTBYET 30HE TEPMUUECKOTO BIMSIHUSI TEIIJIOBOM SHEPIUHU AJeKTprudeckoit ayru [17].

Heo6xomumo otmeruts, uto panee Roby R.J. m McAllister J. [18] 6bu1a mposeneHa
MacimTabHass paboTa ¢ MHOTOYMCICHHBIMU OKCIEPUMEHTaMU IO HCIBITAaHUIO TMPOBOJIOB
C TOKOBEIYIIMMH MEIHBIMHM KWJIAMH, B paMKaX KOTOpPOH pealin30BaHbl PA3IMYHbIE CLIEHAPUU
MOKapoOB B JIEUCTBYIOMIECH SJEKTPOCETH. MoOenMpoBaHHBIE 00pa3ibl HM3YYAIHCh C TOMOIIBIO
CTEPEOMHUKPOCKOIIA, PACTPOBOI0 3JIEKTPOHHOI'O MMKPOCKONA M MeTauIorpagpuueckoro aHaiu3a.
CrnenoBoil  KapTHUHBI, TMOAOOHON BBIABJICHHOW B HACTOANIEM HCcienoBaHun, B [18]
He 3aUKCUPOBAHO.

PestoMupys BbIIIEU3/I0KEHHOE MOKHO KOHCTaTHUPOBAaTh, YTO TOKOBEIYIIUE MEAHbBIE HKHIIbI
C DJIEKTPOJIYTOBBIMH OIUIABJIIEHUSMU KOPOTKOTO 3aMBIKaHMsI, IOJTYYEHHBIMH «METOAOM CBapKN»,
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peaIM30BaHHBIM Ha TPOBOJAX B HCXOJHOM (3aBOJCKOM) COCTOSSHUM ©€3 TMOCIEIyIOIIEro
TEPMHUYECKOTO BO3JICUCTBUS:

1. OGnamaroT WHAWBHIYaTbHBIM MAaKpPOCKOIIMYECKHM CTPOCHHEM KakK HENOCPEJICTBEHHO
MOBEPXHOCTHU OIUIABIEHUS («UEIIyiuaToCTh)), TaK U CMEKHOM C OIJIaBICHUEM MMOBEPXHOCTHU YKHUJIBI
(«BeTa MOOEXKATIOCTHY), OTIMYAIOIIMM €r0 OT OTUIABIICHHS, U3BSITOTO C MECTa TIOXKapa.

2. O6nafatoT MHAMBUAYAIBHBIM MHUKPOCKOIMMYECKHM CTPOSHHEM OIUIaBJICHHS C MpU3HAKaMU
(«mmotHast (B cpegnem Oomee 60 3eper Ha 0,01 MM2) SIYEUCTO-ICHIPUTHAS MUKPOCTPYKTYpa
C OTHEJIbHBIMU CKOIUICHUSIMU KPYIHBIX JEHAPUTHBIX KPUCTAIJIOB MEAU U CPEAHHUM IOMEPEUYHBIM
pa3MepoM 3epeH OBICTPON KPUCTALTU3ANNU He OoJiee 2 MKM»), OTJIMYAIOIIMMHE €T0 OT OTUIABIICHUS,
U3BATOTO C MECTa MoXkapa.

3. B MHOrONpoOBOJIOYHOM HCHOJIHEHUH MOTYT OBITh YCIICIITHO MCIIOIB30BAHBI B 00PAa30BATEIBHBIX
LEeJsIX CEeKTopa arrectanuu skcrnepToB COY, kak 00pa3iibl KJIACCHUYECKOTO KOPOTKOTO 3aMbIKaHHUS,
o0pa30BaBIIErOCS B YCIOBHSAX N0 TMokapa (dopMa, JOKAIBHOCTh, TPaHUIIA, KUCIOPO, ACHIPUTHI
CpeIHUM IMOIEepeuHbIM pa3MepoM He Oosee 10 MkMm).

4. B OJHONPOBOJIOYHOM WCIOJHCHHH HE MOTYT OBITh TOJHOIICHHO HWCIIOh30BaHbBI
B oOpa3oBaTeNbHBIX IENsAX CceKTopa aTTectaumu dkcneproB CIOY, Tak Kak MOMHMO
MHUKPOCTPYKTYpPBI ~ KJIACCHUECKOTO0 KOPOTKOTO 3aMbIKaHUsS, OOpa30BaBIIETOCS B  YCIOBHSIX
710 TI0’Kapa, B OIUIABJIICHUU MMeEeTCs crenu(uueckas eHTpalbHas 30Ha, HeXapaKTepHas pealibHOMY
KOPOTKOMY 3aMBIKaHHUIO 110 aKTyaJIbHBIM HCCIICIOBAHUSM [2].

[Tomyuennsile B JaHHOW paboTe pe3ynpTaThl B KOMIUIEKCE (MaKpOCTPYKTYpHBIE
U MUKPOCTPYKTYPHBIE) MOTYT OBITH HCIIOJIb30BAaHBI IPH JKCIHEPTHOM IOKAPHO-TEXHUYECKOM
WCCJIETOBAaHUH BEIIECTBEHHBIX 00BEKTOB, U3BIMAEMBIX C MECT I10XKapPOB, B BUJE OJTHOMPOBOIOUHBIX
U MHOTOMPOBOJOYHBIX TOKOBEAYIIMX MEAHBIX XHJ C 3JICKTPOAYTOBHIMU OIUIABICHUSAMU JIJIS
BBISIBIICHUSI BO3MOXXKHOM HMHCIICHUPOBKH aBapUHHOTO peXuMa paboThl djekTtpocetrn [19]
M UMHUTAIlMM TEXHOTEHHOW mNpuuuHbl noxapa [15]. IlpennmokeHHBIH KOMILUIEKC HCCIEAOBAHUI
MOJKET OBITh peajqn30BaH CTaHJAPTHBIM HaOOpOM 0OOPYIOBaHMS, CYIIECTBYIOIIMM B JTt00oMm COY
OI1C UTLL

CnucOK HCTOYHUKOB

1. EropoB A.A. [Ipon3BoaCTBO yueOHBIX 0OPa3IOB MEKTPOAYTOBBIX OIUIABICHUN TOKOBETYIIIHX
MeaHbIX KW // HagzopHas nesTenbHOCTh U cyAeOHas 3KcnepTusa B cucteme 6e3omacHocTu. 2022.
Ne 1. C. 26-31.

2. Mokpsik A.1O. YcTaHoBineHue npupob! OIIAaBICHUH METHBIX TPOBOJHUKOB M JIATYHHBIX
TOKOBEJYIIMX W3JENIUN MpU SKCHEPTH3E MOXKAPOB Ha 00BEKTAaX 3HEPreTHKH: JUC. ... KaHJA. TEXH.
Hayk. M.: Akanemus I'TIC MUC Poccun, 2018. 140 c.

3. TOCT 32597-2013. Menp 1 MeHbIe CIUIaBbL. Bupl 1e)eKToB 3aroToBOK U Momy(hadpHKaToB.
Hoctyn u3 uadpopM.-mipaBoBoro nopraina «l'apanTy.

4. IonuaitnoBa B.H., Cumonosa JI.H. Anamutnueckas xumus snemeHToB. Mens. M.: Hayka,
1990. 279 c.

5. DKCnepTHOE MUCCIIEIOBAaHUE HA MECTE MOkKapa KaOeIbHBIX U3IENIMN: METOI. PEKOMEH/IaIuH /
10.H. Enucees [u ap.]. CII6.: C.-Ilerep6. yu-t I'TIC MUC Poccun, 2019. 49 c.

6. Kaosimer A.B. TapacoB E.B. Hu3koBOJbTHBIE aBTOMATHUECKHE BBIKIIOYATENH: Y4eO.
nocooue. Tomck: M3a-so TITY, 2011. 346 c.

7. PI1 03-606-03. MHCTpYKIHS IO BU3YyaJIbHOMY W U3MEPHUTEILHOMY KOHTpOJO. JlocTyr
13 UHPOPM.-TIPaBOBOIro NopTajia «[ apaHT.

8. HTL «Oxcnepr». Yenryituatocts cBapHoro mBa. URL:
https://ntcexpert.ru/377-cheshujchatost-svarnogo-shva (mara oopamienus: 22.02.2022).

9. Nomxanckuit [1.P. KoHTpons HaseXHOCTH MeTaia 00BEKTOB KOTJIOHA/30pa: CIPAaBOYHOE
nmocooue. M.: Henpa, 1985. 263 c.

10. T'OCT P 50345-99. Amnmnaparypa ManoraGapuTHasi 3JeKTpUYecKas. ABTOMAaTHYECKHE
BBIKJTIOYATENN ISl 3allUTHl OT CBEPXTOKOB OBITOBOTO ¥ aHAJIOTWMYHOTO Ha3HaveHHs. Jloctym
13 HHPOPM.-IIPaBOBOro NopTajia «l apanT.

23


https://ntcexpert.ru/377-cheshujchatost-svarnogo-shva

Teopus u mpakTHKa CyAeOHOM IKCIIEPTH3HI

11. ByrkeBuutoc B.FO. IlokapHas Oe3omacHOCTh M MPOTHUBOMOXKApPHAs TEXHHUKA: y4eo.
mocobue. M.: Bercmn. mik., 1981. 143 c.

12. UDII CII6Y I'TIC MYC Poccun. DIEKTpOHHBINA KaTajlor MakKpo- U MHUKPOCTPYKTYP
OILIaBJICHUM TOKOBEIYLIUX DJIEKTPOTEXHUUYECKUX HW3JIENHi, U3bIMaeMbIX ¢ MmecT moxapoB. URL:
http://dbase.fire-expert.igps.ru/node/11215 (nara obpamenus: 22.02.2022).

13. Csapka. Peska. Kourposs: crnpaBounuk: B 2-X T. / moxg oomr. pex. H.IT. Anemuw,
I'.I'. Yepnspios. M.: Mamumnoctpoenue, 2004. T. 1. 624 c.

14. Jleckos I'.W. Dnextpuyeckas ayra. M.: MammHoctpoenue, 1970. 335 c.

15. Yemko U.J., IlnotHukoB B.I'. AHanu3 sKCHepTHBIX BEpCHUHl BO3HUKHOBEHUS IMOXapa.
B 2-x ku. CII6.: BHUMIIO MYC Poccun, 2012. Ku. 1. 708 c.; Ku. 2. 364 c.

16. T'ynseB A.Il. MeramnoBenenue: yde0. aisi BY30B, 6-¢ u3d. mepepab. m jgom. M.:
Mertamnyprus, 1986. 544 c.

17. A6pamosuu B.P., JlemsniieBnu B.I1., Edpumon JI.A. CBapka 1uiaBieHHEM MEIH U CILIABOB
Ha MeHOM ocHoBe. JI.: Mammnoctpoenne. 1988. 215 c.

18. Roby R.J., McAllister J. Final technical report for award Ne 2010-DN-BX-K246:
Forensic investigation techniques for inspecting electrical conductors involved in fire. Columbia:
Combustion Science & Engineering, Inc., 2012. URL: https:/Aww.ncjrs.gov/pdffilesl/nij/grants/239052.pdf.
(mara obpartenust: 05.10.2021).

19. MakoBkun A.B., Kabanos B.H., Crpykos B.M. IIpoBenenne sKCIepTHBIX HCCIEIOBAHMUI
[0 YCTAHOBJICHUIO TMPUYMHHO-CIEJACTBEHHON CBS3M aBapUHBIX IMPOIIECCOB B  AIIEKTPOCETH
C BO3HUKHOBEHHEM TOxkapa: yueod. mocooue. M.: BHKL] MBJ] CCCP, 1990. 64 c.

HNudopmanus o cTaThbe: cTaThs MOCTymwIa B penakiuto: 24.02.2022;
npuHsaTa K myonukanuu: 10.03.2022

Hngopmayus 06 asmopax:

Anpapeii AuapeeBuu Eropos, Bemymmii WHXEHEp CeKTopa arrecTanmuu dKcrepToB CymeOHO-IKCIepTHOE
yupexaeHue ¢enepanbHOW MPOTUBOIMOXKAPHOW CiyKObl «VcmplTaTenbHAs MOXKapHas J1a0opaTopHsh»
no Hwxkeropoackoit o6x. (603152, r. Hwmwkuuit Hosropox, yn. Ilamomnukosa, x. 2), e-mail:
ipl-egorov@mail.ru, https://orcid.org/0000-0003-1939-8648

24


https://www.ncjrs.gov/pdffiles1/nij/grants/239052.pdf
mailto:ipl-egorov@mail.ru

HamzopHas nesTebHOCTh M CyAcOHas 9KCrepTu3a B cucteme 0e3omacuoctr Ne 2—2022

IHOBJIEMbI U ITEPCIIEKTUBbBI
HNPEAYHPEXKIAEHUA U TYIIEHUSA ITOZKAPOB

YK 614.814.41
MOJAEJIUPOBAHUE IMOKAPA B ®YHKIIMOHAJIBHO-OJHOTHUIIHbBIX
IHOMEIEHUAX

Anaroamii Ajexceesud Kysomun™;

Hukoaaid Hukonaesnu Pomanos,

Anekceil Anexkcanaposuy Ilepmsikos.

Cankr-IlerepOyprekmii yausepeurer I'TIC MYUC Poccun, Cankr-IlerepOypr, Poccnst
kaad7@mail.ru®

Annomayus. Tloka3aHo, YTO MCIONB30BAaHUE MHTETPAIBHON U MOJEBOM MOJEIH TOKapa MPUBOIUT
K JIOCTaTOYHO TOXKAECTBCHHBIM pe3yJibTaTaM. DTO JaeT BO3MOXKHOCTh YIPOCTHTh PEIICHHE 3a7avH, eCIn
CYILIECTBYET MOTPEOHOCTh B OLIEHKE CPEIHEr0 3HAYCHHUS TEMIIePATypPhbl ra30BOM Cpelbl B MOMEIICHUH IS
CllydaeB, KOTJa IMOTePH TEIUIOBOM SHEPIHU C MPOAYKTAMH TOPEHHS Yepe3 MPOEMbl HE3HAYMTEITbHBI.
Y CTaHOBICHO, YTO HCIONb30BaHWE YHHBEPCAIBHBIX MPOrPaMMHBIX cpeacT, Hampumep MathCad [15]
M CHCTEMBI CTPYKTYPHOTO W MMHTAI[HOHHOTO MozeiaupoBanus Simulink B cocraBe makeTa MpUKIAIHBIX
mporpamM MatlLab, orpanwuuBaer mpUMEHEHHE B TOXAPHO-TEXHHYECKHUX pacyeTax MPaKTHYCCKUMHU
crienpanicTaMu (eIepalibHON MPOTHUBOIMOKAPHON CITY>KOBl YHHBEpPCAIBHBIX M CTHMYIHPYET HEPEXOJ
K CIICIUATM3UPOBAHHBIM MPOrPAMMHBIM CpeICcTBaM. PemieHneM mpoOaeMbl MOXKET ObITh BBOJ IapaMeTpPOB
MOXKapHOM Harpy3KH Ha OCHOBE €€ MPHUBEICHUS K XapaKTepHOW HArpys3ke (yHKIHOHAIBHO-OIHOTHITHOTO
noMmenieHus. [y BepudHUKAlMK TMPEACTAaBICHHON MOJEIU ObUIM WCIOJB30BaHBI JIAHHBIC HATYPHOT'O
skcriepuMenTa. Mcmosb3oBanue wuntepdeiica MS Excel pacmmpsier kpyr npakTHYeCKHX pabOTHHKOB
denepanbHOW MPOTUBOIIOXKAPHOW CIY:KOBI B dacTH NPOQECCHOHANBHBIX TpeOoBaHWA K padote
C IPEICTaBICHHBIM TPOrPAMMHBIM MPOAYKTOM.

Knrouesvie crosa: MHTErpajbHas MOJENb MOXapa, WHKECHEPHBIH pacuer, TeMIepaTypHbIH PEKHUM
noJkapa, OrpaXxIaroire KOHCTPYKINH, (PYHKIIMOHATBHO-0THOTHITHBIE TTIOMEIICHHS

Ccebuika aas nutupoBanus: Kysemun A.A., PomanoB H.H., IlepmsaxkoB A.A. MoaenupoBanue moxkapa
B ()yHKIIMOHATBHO-OTHOTHITHBIX TIOMeIeHusIX // Han3opHas nedarenbHOCTh U CyIeOHas SKCIIepTH3a B CHCTEME
6e3omacHocTu. 2022. Ne 2. C. 25-32.

CoBpemeHHbIE MeTOJIbl 00ecredyeHre MOoXKapHOH 0e30MacCHOCTH BKJIOYAIOT, B TOM YHCIIE
U TIPOBEJICHHE CIIeNUaIncTaMu (eepanibHON NpoTHBONOKapHOU cirykOb1 (PIIC) MHOrOUYMCIEHHBIX
U JOCTaTOYHO TPYIOEMKHX TOXKAPHO-TEXHUYECKUX PpACUeTOB, KOTOPHIE B Ka4eCTBE HCXOIHBIX
MIPEINOIaratoT pPe3yIbTaThl MOJESIUPOBAHMS 3aKPBITHIX MOKapoB. KpoMme TpaAuIIMOHHBIX pacyeToB,
CBSI3aHHBIX C MTPOTPEBOM TPOTHUBOTIOKAPHBIX MPErpaja M HECYINX KOHCTPYKIUH, K TAKHM 3a7adam
MOKHO OTHECTH: aHajJM3 a’dpOJMHAMUYECKHUX IPOLIECCOB, CBSA3aHHBIX C IepepaclpesielieHueM
BO3/IYIIHBIX MOTOKOB M MPOJYKTOB TOPCHHUS 0 MOMEIICHUSAM 31aHUs B YCIOBUAX moxapa [1, 2];
pacueT TmMapamMeTpoB TMOXKAapOTYIIEHUS Ha OCHOBE AaHAIUTHYECKOTO METOMAa, OIpeaeeHHe
KPUTHUYECKOW M ONTUMAJIbHON MHTEHCHBHOCTU TOJAYé OTHETYIIAIEro cOCTaBa [3]; oCyllecTBiIeHUE
CpPaBHUTEIBHON OLIEHKH 3(()EKTHBHOCTH TYIICHUS MOKApPOB pa3iuuHbIMH MeTonamu [4]. Kpome
TOTO, B&XHBIMH 3a/1ad4aMH SIBJISIFOTCS YCTAaHOBJICHWE OOCTOSITEICTB BO3HHKHOBEHHS IOKapa
U BBISIBIICHHME BO3MOKHOCTH €r0 KPUMHUHAJIBHOTO XapakTepa [5, 6], a Takke pacueThl, CBS3aHHBIC
C OIIEHKaMH1 WH/IMBUIYaJbHOTO MMOXKapPHOTO pHcka [7, 8].

OcymiecTBieHre Npoliecca MOAETUPOBAHNS BO3MOYKHO HA OCHOBE OJTHOW U3 MPeJI0KEHHBIX
Mojiesieil: MHTerpajabHON, 30HHON U nuddepeHnanbHoil (1oyieBoit).

WHuTerpanbHble MaTeMaTUYeCKUE MOJICNH TMOXkapa B MOMEIIEHWH OMHUCHIBAIOT BpEMEHHBIC
3aBHCUMOCTH CPETHEOOBEMHBIX TapaMEeTPOB COCTOSIHHS Ta30BOM CpEIbl, OJHAKO IMOJIYYHThH
aHAJIMTUYECKOE pElIeHHe AJIs MOJHOW HEYNPOIIEHHON cucTeMbl AU(QepeHIInaTbHbIX ypaBHEHUN
MoJkapa, ¢ y4eTOM BIIMSHUS TPOIIECCOB Ta3000MeHa B 30He TOPeHHs ¢ aTMoc(hepoit, HHTEHCHBHOCTH
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TEIUIOOOMEHAa Yepe3 OrpakICHUs, CKOPOCTH BBITOPAHUS TMOXKAPHOW HArpy3Kd — TIOKa
HE MPEJICTABISAETCS BO3MOXKHBIM [9].

B 30HHBIX MaTeMaTHYECKUX MOJIETSX TOXKapa perranach mpodiemMa 0JJHOTO U3 HEJJOCTATKOB
MHTETPAIbHBIX MOJIENIEH, KOTOPbI OrpaHUYMBaN MOJYyYEHHBIE PE3YJbTaThl OMMCAHUEM ITPOLIECCOB
W3MEHEHHUS CPEIHEOOBEMHBIX MapaMEeTPOB BO BCEM M3Yy4aeMOM MPOCTPAHCTBE MoXKapa. B 30HHBIX
MaTeMaTUYECKUX MOJENSX M3 IMPOCTPAHCTBA IOXKapa BBIACISIIOTCA BEPXHSASA W HUXKHSAS 30HBI,
a TaKKe 30Ha KOHBEKTUBHOT'O BOCXOJISIIETO MOTOKA (30HA KOJIOHKH), IPUYEM ISl KaXI0M U3 3TUX 30H
(dbopmupyeTcs HHTErpajibHasi MaTeMaTHuecKast MOJIeNb Mokapa. TOYHOCTh pacyera, BBIMOIHEHHOTO IS
0001 30HBI, JOJHKHA OBITH OOJIEe BRICOKOM, YeM il Bcero nmomerienus [ 10].

[ToneBble MaTeMaTHUECKHE MOJIENM TMoXKapa Oa3UpPYIOTCS Ha NPUMEHEHUU YpaBHEHUN
MEXaHHWKHU CIUIONMIHBIX Cped, a TaKKe YpPaBHCHH, NPEICTABISIOMIUX COOOW HWHTEPIpETAINH
3aKOHOB COXPaHEHUs MAacChl, HMIIYJbCa, SHEPrUM M MACC KOMIIOHEHTOB B aHAJIU3UPYEMOM
HeOOJIBIIIOM AUCKPETHOM o0beMe. B pabote [11] mokazano, 4ToO TIaBHON TPYIHOCTHIO TPUMEHEHHUS
MOJIEBBIX MAaTEMaTUYECKUX MOJENEH IMoXapa sBJIAETCS HEJOCTATOYHBIM y4eT IPOLECCOB
TypOyJE€HTHOCTH B Ta30BOM TMOTOKE. HEKOTOphHIMH aBTOpaMH OTMEYAETCS, YTO IOMBITKH
chopMUpPOBATh YHUBEPCAIbHYIO MOJENb TypOYJIECHTHOCTH T'a30BOr0 MOTOKA Ha MOXKape OKa3alucCh
He npoayktuBHbIMU [11, 12]. KpoMe Toro, HemoctatoyHo Mcciaea0BaHbl MPOLIECCH 00pa3oBaHUs
MIPOJYKTOB TOPEHUS CIOXKHOCOCTAaBHOW IMOXKAPHOW HArpy3KH, KOTOPHIE CYIIECTBEHHBIM 00pa3zom
BIUSIIOT HA JWHAMHUKY (HOpPMHpPOBAHHS KOHIICHTPAIIMOHHBIX W TEMIICPATYpPHBIX TOJIEH, C y4eTOM
o0beMa MOMEIICHUS U TEOMETPUUYECKUX Pa3MEPOB MPOEMOB.

Opnnako B pabote [13] moka3aHO, YTO HCIIOJIB30BAHME WHTETPAIBHON W IOJICBOH MOJCIN
M0kapa MPUBOJIUT K JIOCTATOYHO TOXKJIECTBEHHBIM PE3yJbTaTaM. IJTO JTAeT BO3MOXHOCTh YIIPOCTHUTb
penieHue 3aaadyu, €ciid CYIIECTBYET MOTPEOHOCTh B OILICHKE CPEIHETr0 3HAUEHUS TEMIIepaTypbl
ra3oBOM Cpelbl B TIOMEUIEHUH, IO KpailHEll Mepe s Cay4yaeB, Korja NOoTepy TEIJIOBOM 3HEPrUu
C IPOYKTaMU TOPEHUs Yepe3 MPOEMbl HE3HAUNTEIIbHBI.

B unTerpanbHoil MOJEIM MoKapa B IOMEIICHUH Ta30Basi CPe/a, HAMOIHAIOLIAs TOMEILEHHUE,
CUMTAETCS OTKPBITOM TEPMOJMHAMUYECKOW CHUCTEMOM, KOTOpas OTIEIAETCS OT BHEWIHEW CpPEbl,
TO €CTh arMoc(epbl OrpaXKNAIOIIMMU KOHCTPYKIUSAMU: CTEHAMU U nepekpbITuaMu (puc. 1). Pemenue
3aJ]a4i MOYKHO YIIPOCTUTb, €CIIM PUHSTH s/ JOYIIEHHU: ra30Bast Cpe/ia, HAMOTHSIIOIIAs TOMEIICHHE,
MpeacTaBisieT co00il MEXaHMYECKYI0 CMECh MJICAIbHBIX Ta30B, HAXOJAIIMXCS B COCTOSHHUU
JIOKAJIbHOTO paBHOBECHS; N300apbl BHYTPHU MOMEIICHUS U BHE €r0 CXOJATCS B IUIOCKOCTSAX OKOHHBIX
U JIBEpHBIX IIPOEMOB; paCHpElCIICHUE TMOXAPHOM Harpy3kd HE CKa3bIBae€TCsl Ha YCIIOBHUAX
TEIJIOMAacCOOOMEeHa MEXK/Ty Ta30BOM CPEeIoii B MOMEIIICHUH U HapyXHOU atMocdepoii [1, 14].

WHTterpanbHasi MOZENb MOXKapa MperonaraeT, 4YTo COCTOSIHUE Ta30BOM Cpellbl Ha MoXKape
B OrpPaXIEHUSX B JIOOOM MOMEHT BpPEMEHHU T MOXKHO ONHUCATh 3aJaHHEM CPEIHEOOBEMHBIX
MapaMeTpoB COCTOSIHUA, TaKUX Kak abCONIOTHOE AaBlieHue Pm, cpemHssl MIOTHOCTh Pm, CpeAHEe
3Ha4YE€HHE a0COJIIOTHOM TeMIiepaTyphl Ty U 0OOBEMHBIE MJIM MACCOBBIE JTOJIM KOMIIOHEHTOB T'a30BOM
Cpelibl, 3aMOJIHSIOLIIUX TIOMEUIEHUE X1, X2, X3....Xi.

\CIISLISI LI L LEI LIS ELL LIS bbb

Puc. 1. Cxema noxapa B moMelIleHHU:
1 — orpakaeHusi noMeneHus; 2 — OKOHHbII U IBEPHOI MpoeMbl; 3 — MoKapHasi HATpy3Ka;

Gr, GB — MacCCOBbI€ PACX0/bl YXOAAIIMX NPOAYKTOB NrOPpeHUsA U MOCTYMAKIIET0 BO31yXa COOTBETCTBCHHO,

\ — CKOPOCTH FOpPeHHUsl MOKAPHO HArpy3ku; V — cBOOOIHBII 00beM
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N3 ypaBHeHus MenpaeneeBa-KnanelipoHa MOXHO IOJyYUTh COOTHOLIEHHE, CBA3BIBAIOILEE
3HaYCHHsSI CPeAHECOOBEMHOIO JAaBJICHHUS Ta30BOM cpenbl P, €€ MIOTHOCTH py U aOCONIOTHOM
TeMIEpaTypsl T

T = I:)m “Hnm
m . R y
Pm
rae R — yHuBepcaiibHasi ra3oBasi MOCTOSIHHAS, [y — YCPEAHEHHAs: MOJIIpHAsi Macca ra30BOM Cpeibl
BHYTPHU IOMEIICHUSI.
Cucrema muddepeHIHaTbHBIX ypaBHEHUH (1), COCTaBISIOMIMX HWHTETPAIBHYIO MOJEIh
mokapa B TIIOMEIICHMM, BKJIIOYAeT YpaBHEHHE MaTepuaibHoro ©OanmaHca (2), ypaBHEHHE

KuciopoaHoro Oamanca (3), ypaBHeHue OanaHca TPOAYKTOB TopeHwms (4), ypaBHeHHe OanaHca
WHEPTHOM cocTaBIsAoNIeH (5) u ypaBHeHHE dHEPTUH (6):

s 3

v-%=eg+y/+ee; (2)
dx

pm.V.d_;:GS.(xle_x1)+Gz'xl'(l_nl)_l//(xl+77'|_1); 3)

,Om'V'%:W'(Lz_xz)"'Gg'xz_Gz'xz(nZ_l); (4) [
. ®
dx

pm.v.d_;:Ge'(X3e_x3)_V/'x3_G2'x3(n3_1); (5)

% % :W'U'Q:‘Fcpe'Tg'Gg+|H'W_m.CPm'Tm'Gg_Qw; (6)

Py

rIe X1 — TeKymas oObeMHas 0N KUCIOpOJA; Xi; — OOBEMHAsi JOJS KUCIOpOJa B HApyKHOM
BO3AYyX€; Xir — OOBEMHas JOJs KUCIOpOJa B YXOIAIIMX 4Yepe3 MPOEMbl NMPOJYKTOB T'OPEHUS;
N — KOd(QQHUIMEHT HEMOJHOTHI CropaHus TIOXXapHOH Harpy3ku; Li — wmacca kucimopona,
HeoO0XoaAuMoro Juist cropaHus 1 Kr moxapHOW Harpys3kw; L, — Macca HpOAyKTOB TropeHws,
oOpa3zyromerocst mpu CropaHuu 1 Kr MOXapHOW HArpy3Ku; X3 — TEKyIlas oObeMHas J0JiI a30Ta
B MPOJYKTaX T'OPEHHUS; X35 — OObEMHAas J0Jsl a30Ta B HAPY)KHOM BO3/1yX€; X3 — OOBEMHas J0JIs
a30Ta B MPOJAYKTaX TOPEHHs, YXOAANIMX 4YepeX MpoeMbl; K — mocTosHHas anuadaThl MPOJYKTOB
roperust; Q. — yenpHas TErUIOTa TOPEHUs MOXKAPHON HArpysku; T, — TeMmmeparypa Hapy»KHOro
BO3AYXa; |, — PHTaNBIHA MPOIYKTOB TOpeHus; Q — TEKYIIUH TEIIOBOM MOTOK; M — TOMPaBOYHBIN
KO3 PUIMEHT, YYUTHIBAIOIINN NaleHUE SHTAIBIIMU YXOJSAIINX TPOAYKTOB FTOPEHHUS.

Pemenune cucrempl ypaBHeHuil (1) mpenmonaraer 3aJaHWe HaYalbHBIX YCJIOBHI,
OIMCBIBAIOLINX COCTOSHUE TEPMOJANHAMHUYECKONW CUCTEMBI JI0 Havana noxapa (7);

I:)m = I:)om; pm — /Oom; Tm = om;
. . _ . _ 7
X:L - Xol’ X2 _ X02’ X31 - X03' ( )

CyliecTByeT yCHENIHBIH OIBIT PEHICHUS MOJOOHBIX 337a4 KaK Ha OCHOBE HMCIOJb30BaHHS
YHUBEPCAJIbHBIX MPOrpaMMHBIX cpenacTs, Hampumep MathCad [15], Tak u cuctemMbl CTpyKTYpHOTO
¥ UMUTaIMoHHOTO MozenupoBanus SImulink B cocraBe makera npuknagabix nporpamm Matlab [11].
B obomx ciydasx y wucciemoBarensi OTCYTCTBYIOT OrpaHMYCHHUS B BBIOOpPE MOJENH II0XKapa:
WUHTErpalibHOM, 30HHON WJIM TIOJIEBOH — BO3MOXXKHOCTH IMPOTPAMMHBIX CPEICTB 3TO TO3BOJISIOT.
Ho mis mpakTHYecKoro WCIOIb30BaHUS BO3MOXKHOCTEH HMMHTAIMOHHO-0JIOYHOTO BH3YalbHO-
OpPHMEHTHPOBAHHOTO MoJjienupoBanus cuctembl Simulink ot mone3oBarens TpeOyercst oCBOCHHUs
UM XOTS Obl HayalbHBIX HABBIKOB Pa0OTBl ¢ KOMOHWISATOpoM Fortran, a Takke pPYTHHHBIX
BPEMEHHBIX 3aTpaT Ha I[OMCK B CIPaBOYHON JUTeparype TEIUIOPHU3UYECKUX CBOMCTB
MOJICTTHPYEMOH cpeabl M MOCIEeIYIONIMHA MX BBOJ IMOCPEACTBOM HE Bcernaa pycu(UIIMPOBAHHOTO
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uHTepdeiica. ITo orpannunBaeT npaktuueckumu crenuanucraMu OIIC npuMeHneHne B MokapHo-
TEXHUYECKHX pacyerax YHUBEPCAIbHBIX M CTUMYIUPYET MEpeXoi K CIeHUuaTu3upOBaHHBIM
MIPOrPaMMHBIM CPEICTBAM.

K nHambonee momynsipHbIM OTHOCUTCSI OOBEIUHEHHAs MOJIENb M0XKapa M paclpOCTpaHEHUS
neiMma CFAST (Consolidated Model of Fire and Smoke Transport), koTopas peanu3yer
JIBYX30HHYIO MOJIEJIb IOXapa B OTPaXKJACHUAX U MO3BOJIAET MPOU3BOIUTH pacueT AUHAMUKH
pacmipocTpaHeHUs JbIMa, T'a30B, BBIICISIIONIMXCS MPU TOPCHHH, W TEMIIEpaTyphl B MOMEHICHUSIX
3naHus B TeueHue noxkapa [16, 17]. HauanmbHble naHHBIC, KOTOpPbIC HCIOJB3YIOTCS B IMPOILIECCE
MOJICIIMPOBAHMs, KOHCOJHAUPYIOTCS B CIEeUUAIbHOM (aiine, coxepxkameM 0a3y HdaHHBIX
M3Yy4aeMbIX 00BEKTOB U TEPMOIMHAMUYICCKUE CBOWCTBA CPEIBI.

WHTepeceH TakyKe OIBIT UCIONb30BaHus mojeBoii moaeian FDS (Fire Dynamics Simulator),
KOTOpasi OCHOBaHA HAa THIPOAMHAMHYECKHX AaHAIOTHUSX B OICHKE MapaMETPOB JIBUIKEHHS Ta30BBIX
MIOTOKOB, BbI3BaHHBIX MOKapOM, YTO OIPAaHUYMBAECT HCIOJIH30BAHHE MEPCOHATBHBIX KOMITBIOTEPOB
M3-32 OrPaHUYCHUI BEJTMYMHBI OMEPATUBHOM MAMATH U 3HAYMTEIIBLHOM MPOJOLKUTEIBHOCTU cyera [9)].
WNutepdeiic BBOga MaHHBIX 0Oa3upyercs HA BO3MOXKHOCTSIX MPOTPAMMHOIO KOMILUIEKCA OIEHKU
noxapHoro pricka PyroSim [18], a mis BuU3yaiu3aiuu pe3yJabTaToOB MOJCIHUPOBAHUS MMOXKapa, Kak
NPaBUIIO, TIPUMEHSETCS CIICIMATBbHBIN IPOrpaMMHBIN KomIuieke SmokeView [19].

Haubonee xapakrepHbie 0COOEHHOCTH HEKOTOPBIX MPOTPAMMHO PEaTM30BAHHBIX MOJIEIEH
Mo’kapa, a TaKkke MoJieJield yCTOMYUBOCTH K OTHIO 0000111eHbI B Tab. 1.

Tabmuia 1. XapakTepHble 0CO0€HHOCTH MPOrPAaMMHO-PeaJTHu30BaAHHBIX Mojesei

HaumenoBanue

MOTENTH Bua monenu PesynpTaThl MOAEIHpPOBAHUS Oco0eHHOCTH PUMEHEHUS
Temmnepatypa, KOHLIEHTpauuy BPEIHBIX
JByx30HHas parypa, HenTpan pex IIporuozupyer
ra3oB, BO3/YIIHbBIE TOTOKH,
BRANZFIRE MOJIENb N rapaMeTpbl oxxkapa
00YyCIIOBJICHHBIC BEHTHIIALIUCH
noxapa B COOOIIAIOMINXCS 00beMax
" IJ1aMCHEM, BbICOTA 30H, BUIUMOCTD
ITonesas Jucnepcus npoayKTOB ropeHus Bosmoxocrs imnopra
Kameleon P POLY P ’ CAD-moperneit u3 npyrux

FireEx KEX MOJIeNb BOCIUIAMEHEHHUE U PacIpOCTPaHCHHE npusoxeruit (PDS, PDMS,

noxapa noxapa
p p IGES, Flacs macro, others)
Monesaz [TapameTpsl pacipocTpaHeHus mokapa | Y 1o0Has cucrema
SMARTFIRE | moziers PAMETPE! pacripoctp p :
Y MIPOJYKTOB FOPEHUS Bu3yanusauuu DataView
noxapa
Monens XapaKTEepUCTHKH PACIPOCTPAHEHUS Umerores pyHkuun
BISTRA YCTOWMYMBOCTH | TeIjia B ABYXMEPHBIX OOBEKTaX BU3yaJIH3allud U 00pabOTKH
K OTHIO MPOU3BOJIBHON (HOPMBI pe3yAbTATOB MOJICITUPOBAHUS
Mopenn [IporHo3upoBaHue BO3JENUCTBUS
BRANZ TR8 YCTOMYHMBOCTH | NMPOJIYKTOB TOPEHUS Ha OETOHHBIE Pacnpocrpansiercst 6ecriaTHO
K OTHIO KOHCTPYKIMH
IIporHo3upoBaHue NOBEACHUS
Monens KOHCTPYKLMH IPU Pa3IHYHbIX MoxeT npuMeHAThCS IS
SAFIR YCTOHYHMBOCTH | TEMIIEpaTypax ¢ y4eTOM H3MEHEHHS MojenupoBaHus 1-, 2-x 1 3-x
K OTHIO reOMETPHH, TEPMUYECKOr0 PACIIMPEHUSI | MEPHBIX KOHCTPYKLMH
Y MEXaHUYECKUX CBOWCTB
Moaenb Pacuet pacnipoctpanenus remia N
o Bxonurt HenuHeliHas MOIEIb
VOLTRA YCTOMUYHUBOCTH | B TPEXMEPHBIX KOHCTPYKIUAX
" pacueTa u3IydeHHs
K OTHIO MPOU3BOJIBHON (HOpMBI

OOImKM HEeIOCTaTKOM TNPEJCTABIEHHBIX MOJENEN SBISIETCS 3HAYUTENbHAas TPYJO0EMKOCTh
IpoIeypsl BBOJA Ha4yalbHBIX YCIOBHH perraeMoil 3anauu. PereHuem mpoOieMbl MOXKET OBITh
BBOJI IIapaMETPOB IMOXKAPHOW HAarpy3KM Ha OCHOBE €€ IPHUBEIACHUS K XapaKTepHOM Harpyske
(G YHKIIMOHATIbHO-OAHOTUITHOTO ITOMEIIIEHUS.

B ocHOBYy pacdera mapameTpoB, OIUCBHIBAIOIINUX COCTOSHUE TEPMOJUHAMUYECKONU CHCTEMBbI
IIpU BHYTPEHHEM IOKape, MOJI0KEH MUKIMYECKUN alropuT™, NpeuiokeHHbId B [20] u mocie ero
UMIUIEMEHTAIUH B CTPYKTYPY MPOTrPaMMHOT0 KOMILJIEKCa MPe/ICTaBIeHHBIN Ha pUC. 2.
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Bgox reomerpuyeckux
XapaKTepUCTHK MTOMEIICHHUS

\ 4

Pemenue cucteMsl 6aaHCOBBIX
ypaBHEHHIA ra3000MeHa

B IIOMCIIICHUN HA OCHOBE
THPaBIMYECKON CUCTEMBI 3/IaHUs

\ 4

\ 4

baza ¢pyHkumronansHo-
OJTHOTHUITHBIX IOMEIIEHUH

A

A

\ 4

-

baza nanHbIX XapaKTCPUCTUK

Pewienne ypaBHeHM TEIIOBBIX
MOTEPH YePE3 OTPAKICHUS
MIOMEUICHUS

A

IPOAYKTOB I'OPCHUA

R

A

\ 4

Pewenne ypaBHeHUI TEIIOBOTO
OanaHca Ha HoXape

Baza naHHBIX XapaKTEPUCTHK
aTMoc(epHOro Bo3ayxa

S

A

baza nanHbIX MaTtepuajioB

A

e

PesynbraThl pacyera:

— cpenHeoObeMHasl TEMIIEPATypPa;
— cpenHeoOBEMHOE JaBJICHUE;

— pacxoj NOCTYIAIOIIEro BO3/1yXa;

— pacxo ylalsieMbIX IPOJLYKTOB FOPEHUS

\ 4

MO’KapHOM Harpy3Ku

Puc. 2. Aiiroput™ pacyera napamMeTpoB COCTOSIHHSI TEPMOJIMHAMUYECKOi cCTeMbl HA BHYTPEHHeM IoKape

Mapamempeol noxcapHoll Hazpysxku us 6asbl SaHHBLIX B8

PYHKYUOHANBHO OFHOMUNHBIX MOMELWeHU U

HaumeHosOHUE Z0YIIT MOMEWEHUT LWL SOH POCHOM0MNEHISA DO TDHOT HIZPWIKU [ Koo
Y HEL HOHOABHOLD MOMOPHOE OROCHOCIU SOTHEHT 1 MoMEWjeHLU )

Mo8 Mouma (P3.5 — MOMEWEHUET GD2THUSIE U FHMOE020 L KOMMYHTABHOZ0
COCAYHILGOHLIA )

AHANOT AWM MCTOYHME

Tapa: dpesecuna + KAPMoHN + MoaucirLposT

(0,50, 25-+0,25)
MOCCo NoOMOPHEH :’i\%
HOSZpyIRY, K2 R i
4000 -1,52 0,018

Puc. 3. I/IHTep(l)el‘/ic MpPOrpaMMHOIo KOMIUVIEKCA B PE€KUME BBOJAa HAYAJbHBIX JAHHBIX
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Bri6op cooTBeTcTBYIOLIEH ONIMM U3 TPEATIAraéMoro MEHIO IMO3BOJISIET B COOTBETCTBUHU
C J€TEpMHUHHUPOBAHHBIM aHAJIOTOM HMJIM UCTOYHHUKOM YCTAHOBHTH XapaKTEPHBIE JJISI UCCIIETyeMOro
00BEKTa MapaMeTphl MOKapHOH Harpy3ku. HTepdeiic mporpaMMHOro KOMILIEKCA B PeKUME BBOJA
HAYaIbHBIX YCIIOBHH, pEATU3YIOIIET0 HHTETPATIbHYIO MOJIENb M0Xapa B OTPaKICHUSAX, ONMCAHHYIO
B pabore [9], mpeacTasieH Ha puc. 3

[IpencraBnenne pe3yinbTaTOB MOJCIMPOBAHMS TOXKapa B OTPAXKACHHUAX BO3MOXHO Kak
B TaONW4YHOM, Tak u rpaduyeckoit ¢opme (puc. 4), mpu 3TOM Ha IKpaHE OJHOBPEMEHHO
OTPa)KaIOTCS U HaYaJIbHBIC JaHHBIC.

Hpl Kpomeospemesnos Car0OiUposoHDe seBaau U1 momepuoaes

30+a JACNOATHEHAA NHAPHIH HATPYHN [FOOMECEIEMEHADIE CMECU SOIHUY MOMEDIETOE - MPUEHECERH I HOZDYIHU
[Hozpyzeu He NDEdYC MOMJEHEDIE ROSMOTEHENY DENCLMON )]

[t neonapua narpyssa [ 4000w

* {|Hemo nookapnoi amyvske oThecennoe |

- {|mnnnaga s nes

I ARHIN FAMYYIKI NEHEE SE A K
| s caws s o w nno g
MIPNT Y TR0 T 2 T 23

T e ] o10

Pemnm nrnara L, e AU e sear i g JITPE] .
e
I I 707 1 Taa? ]|
HamcHCHHE cpegHeoTLMHOM TEMNCEaTYPLY O
B | MOMELLEHMH
. TN PETYRR, Hi
« 1, °C
L
iq (%]
[&] a7 -
102 are
137 1947 e
112 uZH
206 680 .
231 430
75 ¥R -
ENE] 150
334 35 i
e 52 1] i1 p. 01} ] a0 S
412 15 EsauEe SpEA,  WHIH

Puc. 4. HHTep(l)eﬁC NMpPOrpaMMHOIo KOMIUIEKCA B PE€KUME BBIBO/AA PE3YJ/IbLTATOB MOACTUPOBAHUSA

Jns Bepudukanuu TPEACTABICHHON Mojenu ObUIM HCHONB30BaHbl JaHHbIE HATYPHOTO
JKCIIEPUMEHTa, TpEJCTaBlIeHHbIe B pabore [21], KOTOphle B CBOIO OdYepenb Oa3upOBAIHUCH
Ha JAHHBIX U3 paboThI [22].

DKCrepUMEHTAIbHBIE JaHHbIEe ObUIM MONTy4eHbl HallmoHambHBIM MHCTUTYTOM CTaHIApTOB
u texnojoruii CIIIA mo wmeromuke «NBS Multi-Room» mist moxkapa B IBYX MOMEIICHHSX,
pasmepamu 4,8%2,2 M, 00BEIUHEHHBIX KOPHUIAOPOM, UMEIOIIMX OJWH BBIXOJ HAPYXKy, pasMepamu
2*0,8 M, mpu MOIIHOCTH UCTOYHHMKa TerioBbiAeneHuss 100 kBr. B kadectBe ¢yHKIIMOHAIBHO-
OJIHOTHUITHOTO IOMEIIEHHS YCIOBHUSAM HATYpPHOTO SKCIIEPUMEHTA COOTBETCTBOBAJI MOXKAap Ha CKJIaje
pe3nHo-TexHuueckux wu3aenuil (P5.2 — criajckue 3AaHUs, COOPYKEHHUS, CTOSHKH JUId
aBTOMOOMIIeH 0€3 TEeXHHUYECKOro OOCIYKHBaHMS). ODKCHEpPUMEHTANbHbIE JaHHBIE, a TaKkKe
pe3yNbTaThl MOICTTUPOBAHUS IPUBEIEHBI B Ta0I. 2 U pHC. 5.

Ta6n1/1ua 2. 3KCHepHMeHTaJ’[LHLIe AAHHBIC U PE3YJbTATBI MOACTUPOBAHUA MMOKapa B MOMCIIICHUHA

Teky1iee Bpemsi, MUH 15 3 45 6 75 9 10,5 12 13,5 15 16,5

DKCIEPUMEHT ty, °C 90 110 | 350 | 390 | 420 | 450 | 550 | 590 | 700 | 650 | 600

Mogens ty, °C 86 114 | 312 | 383 | 425 | 461 | 492 | 553 | 651 | 604 | 552

CpaBHCHI/IC SKCHCPUMCHTAJIbHBIX HOaHHBIX W PE3YJILTATOB MOICIUPOBAHUA (Ta6ﬂ. 2),
XapPaKTCPUIYIOMIUCCA HE3HAYUTCIbHBIMU (HC MMPEBLINIAO MU 10 0/0) PaCXOXKACHUSAMU, ITO3BOJIACT
YTBEPXKAATh, YTO MCIIOJIBb30BAHUC npe)maraeMoﬁ MaTeMaTHIeCKOM MOJZCIIN TEMIICPATypPHOI'O
pPexKUMa Ja€T BO3BMOXKHOCTDb HOJYUUTh MPAKTUYCCKHU 3HAYMMBIC JAHHBIC 110 ITPOTPEBY IMOMCEIICHUA
B YCJIOBUAX pCAJILHOTO IOXKapa.
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Puc. 5. JxcnepuMeHTANBHBIE JAHHBIE H Pe3yJbTATHI MOAETHPOBAHUS M0Kapa B MOMeELIEeHUH

Hcnonws3oBanue untepdeiica MS Excel pacimpsier kpyr npaktudeckux paboraukos PIIC,
B 4acTH MPOoeCCHOHATBHBIX TPEOOBAHM K Pab0Te ¢ MPEACTABICHHBIM IPOTPAMMHBIM MTPOYKTOM,
a TmpemjaracMblii Croco0 BBOJA XapaKTEPUCTHKU TOXKAPHOH HArpy3KH MOCPEICTBOM BBIOOpa
(YHKIIMOHAITLHO-OTHOTUITHBIX TTOMEIICHUH YMEHBIIIACT BO3MOXHYIO TPYIOEMKOCTh U MPEICTABIISCT
BO3MOKHOCTb IOJIYYUTh JIOTIOJIHUTEILHYI0 HHPOPMALIUIO TI0 €€ TeIUIO(U3NICSCKUM TTapaMeTPaM.
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JAUAJIOT'A CO CIIEHUAJIMCTAMUA

VIIK 681.518
K BOITPOCY PA3PABOTKH SKCIEPTHBIX CUCTEM

Anexcanap IOpbeBuu JlabnHCKMI.
Cankr-IlerepOyprexuii yausepeurer I'TIC MUC Poccun, Cankr-IlerepOypr, Poccunst
Labinsciy@yandex.ru.

Annomayusi. B ctatbe paccMOTpeHBI cIocoOBl pelieHus HehOpMaTU30BaHHBIX 3ajJad B paMKax
Pa3BHUTHA CHUCTEM HCKYCCTBEHHOTO HMHTEIUIEKTa. PaCCMOTPEHBI MOAEIN NPEACTABICHHS 3HAHWH, BKIIOYas
JIOTUYECKHE U MPOIYKIIMOHHBIE MOJEIHN, CEMAaHTHYECKUE CEeTH, (PEHMOBBIC MOJICIT U MOJIETIH, OCHOBAaHHBIC
Ha HEYETKUX MHOXKECTBAX, a TAaK)Ke OCOOCHHOCTH He(OpPMaJIM30BaHHBIX 3a/1a4, a TAKKe 3a[auu, perracMble
C MOMOIIBI0 AKCHEPTHHIX cucteM. 1logpoOHO paccMOTpeHa MOJenb 3KCIEPTHOH CHCTEMbI, OCHOBAHHAs
Ha HEYETKHUX MHOXECTBaX, OCOOCHHOCTU MCIIOIb30BAHUS HEUETKUX MHOXECTB JJIs IIPEICTABICHUS 3HAHUMN
n 0a3a 3HAHWH B BUJAE HEUYETKUX NPOAYKIMOHHBIX mpaBuil. [IpencraBieHa Moaens HEUETKOW 3KCIEPTHON
CHCTEMBI, pealn3oBaHHas B BuIe mnporpammbl aasi OBM. Pasnununbie mMoanpukanuum IaHHOH MoOAenH
HEUYETKON SKCIEPTHON CHCTEMBI M PEAIM3YIOIIME MX IPOrpPaMMbl MCIOJB30BaHbl JUISl pEUICHUS 3aaad
MIPOTHO3UPOBAHUSA, OIEHKH BO3HWKHOBEHHS PHCKOB HA TEXHOT€HHBIX OOBEKTaX W PHUCKOB CTUXHIHBIX
OencTBUl, BKIIOYAs IOXKapbl W HABOJHEHMS, a TaKXKe 3aJaud MOJACPKKU MPHHATHS PELICHUH, 3aaud
pacueTa HaJIe)KHOCTH, KIaCCU(PHUKAIINU U YIIPaBICHUSI.

Kniouesvie cnosa: HehopMann30BaHHBIE 3a/aud, CHCTEMBl HCKYCCTBEHHOTO HHTEIUICKTA,
9KCIIEPTHBIE CUCTEMBI, MOJEIH IPEICTaBICHUS 3HaHWM, JIOTHYECKUE MOJAEIH, NPOAYKLHOHHBIE MOJEIH,
CEeMaHTHYECKHE CeTH, ppeiMOBbIE MOJIENIN, HEUETKUE MHOKECTBA

Cebuiaka ans uutupoBanus: Jlabunckuii A.JO. K Bompocy pa3paboTku sxcnepTHbIX cucteM // Hagzopnas
JeSITENbHOCTD U CyAeOHast dKCIepTH3a B cucteMe 0e3omacHoctH. 2022, Ne 2. C. 33-37.

Beenenne

Jns  pemienus  HehOpMaTM30BAaHHBIX  3a7ad  OOBIYHO  HCMOJB3YIOTCS  CHCTEMBI
MCKYCCTBEHHOTO HMHTEJUIEKTa, KOTOpbIE Pa3BUBAIOTCS IO JABYM HAaIpaBiICHUSIM: MPOrPaMMHO-
MIParMaTu4eckoM U OMOHUYECKOM.

HedopmanuzoBanHble 3a1a4i UMEIOT CleAyOIHe 0ocooeHHocTH [ 1]:

— HedeTKast MOCTAHOBKA UJTU HETIOJTHOTA UCXOIHBIX JaHHBIX;

— OTCYTCTBHE TOYHOTO aJITOPUTMA PEIIeHUs 3a1auH;

— 00JIBIIIOE YUCIIO BO3MOKHBIX UCXOJIOB, TTOIJICKAIITNX aHAIH3Y;

— 3aJ1aya He MOXKET OBITh OIpe/IesieHa B YUCIOBOM popme;

— IIeJIM 33J]Ja491 HE MOTYT OBITh BBIPAXKECHBI B TEPMUHAX [IETICBOU (DYHKIIUU.

CyliecTBeHHBIII MpPOpPHIB B NPAKTHUECKUX MPUIIOKEHUSX CHCTEM HCKYCCTBEHHOIO
MHTEJUIeKTa npousolien B cepeanne 70-x rr. XX B., KOTJa B paMKax OMOHHYECKOTO HAIpaBICHUS
Ha CMEHY IIOMCKaM YHHBEpPCAJIbHOIO alrOpUTMa MBIIUICHHUS MpHILIa HUIes MOAEIUPOBaTh
KOHKPETHBIE 3HAHMSI CIIELIMATTUCTOB-9KCIIEPTOB. TaK MOSBUIMCH CUCTEMbI, OCHOBAaHHBIE HAa 3HAHUSIX —
skcnieptHhie cuctembl (DC). 3amaum, pemraeMple SKCIEPTHOM CHUCTEMOM, KIACCUPHUITUPYIOTCS
o clieayroumM Bujaam [1]:

— 3aJ]aud JUArHOCTUKHU U KOHTPOJIS, B TOM YHCJIe TEXHOTEHHBIX 0OBEKTOB;

— 3a/1a4M TPOrHO3UPOBAHHMSI, B TOM YHCIIC BO3HUKHOBEHUS upe3BbluaiiHbix cutyanuit (YC);

— 3aJ]a4d OLICHKU TEXHOTECHHBIX PUCKOB;

— 3aJ]a4¥ TUTAHUPOBAHMS U YIIPABIEHUS (TIOAACPIKKHU MPUHSATHUS PEIICHUH ).

DKcnepTHasi CUCTEMA — 3TO CJIOXKHBIA MTPOrpaMMHBIN KOMIUIEKC, aKKYMYJIUPYIOIIUNA 3HAHUS
CIEIUATUCTOB B KOHKPETHOM TPEIMETHOHW OO0JacTH W THPAKUPYIOUIMH 53TOT OMBIT IS
KOHCYJbTAIlNi MeHee KBaTU(DHUIIMPOBAHHBIX Mmob3oBareneil. OcHoBoit DC sBnsercs 6a3a 3HAHUM,

© Cankr-Tletepoyprekuii yauepcurer I' TIC MUC Poccuu, 2022
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ﬂI/IaJ'IOF 1 CO CriICHuaIMCTaMu

MpeJCTaBIsAIONIas co00i COBOKYIMHOCTh 3HAHHMM MPEeIMETHON 00JIacTH, peaJn30BaHHAs HAa OCHOBE
BBIOpAaHHOW MOJIENM TpPECTaBJICHUS 3HAHUN W 3amucaHHas Ha MAlIMHHBIA HOCUTENb B (opme,
MOHSATHOM SKCIIEPTY U MOoJib30BaTet0. CylIeCTBYIOT CIEAYIOIME MOJCIU MPEACTaBICHUS 3HAHUM:
JIOTUYECKUE MOJENN; TMPOIYKIIMOHHBIE MOJICNH; CEeMAaHTHUYECKHUE CeTH; (pPEHMOBBIE MOJEINH;
MO/ICJIA, OCHOBaHHBIEC Ha HEYETKUX MHOKECTBax [2—6].

CormacHO JIOTHYECKOM MOJETM BCS CHUCTEMa 3HaHWW, HEoOXoauMasi IJisi pelieHUus
MPUKJIATHBIX 33/1a4, pACCMATPUBAETCS KAK COBOKYITHOCTb YTBEPKICHUM.

[Ipu ucnosib30BaHUU POTYKIIMOHHON MOIeN 0a3a 3HAHUI COCTOUT M3 Habopa MpaBuJl.

CemaHnTuyeckass CeTh  HUCHONB3YeT Mojenb  ¢GopManu3alud 3HAaHUH B BHUJE
OpUEHTUPOBAHHOTO rpada C pa3MEUEHHBIMH BEpPIIMHAMH M JyraMu. BeplnmHaMm COOTBETCTBYIOT
OOBEKTHI, TOHITHSI UJTU CUTYAIINH, & JyT'aM — OTHOIICHUSI MEXK/Ty HUMHU.

®peiiMoBasi MOJCIb MPEJCTABICHUS 3HAHWW SABJSIETCS HE KOHKPETHBIM CIIOCOOOM
MPEJCTABICHUS 3HAHUM, 4 HEKOTOPOW HIEOJIOTMYECKOW KOHLEILMEN, Peaau3yeMou IMOo-pasHOMY
B pa3IM4YHBIX HMCKYCCTBEHHBIX s3bIKax mnpencraBienus 3uHanwmii (Prolog, SQL, RDF, OWL
1 HEKOTOPBIC APYTHE).

HeuyeTrkue MHOKeCTBa B IIPeACTABJICHUM 3HAHUH

HeweTkuM MHOKECTBOM Ha3bIBAETCSl COBOKYITHOCTb YINOPSIOYEHHBIX I1ap, COCTABICHHBIX
U3 2JIEMEHTOB X MHOkecTBa X M (QyHKUMH npuHauiexxHocTH F(X), yka3pIBaromMX B Kakod mepe
3JIEMEHT X TPHHAUIC)KUT HedeTkoMy MHOxecTBy X. OyHKIms npuHauiexxHoctn F(X) mpuHEMaet
3HayeHUss Ha wuHTepBage or 0 mo 1. [lns derkoro mHOxectBa (yHkius F(X) HaspiBaercs
XapaKTepUCTHUECKON (yHKIMEH U MPUHUMAeET YeTkue 3HaueHus 0 wmm 1.

[IpeamnonoxuM, Mbl XOTHUM ONPENEIUTh MHOXKECTBO JIIOJEH «CpPEIHEro pocTay.
B knaccudeckoil (4eTKOM) JIOTMKE MBI JOJKHBI ONPENEIUTh, YTO CPEIHUM POCTOM MBI CUHTAEM
poct mexny 1,6 Mm u 1,8 M. Xapakrepuctuueckas GpyHKIus B 3ToM ciaydae (puc. 1) maer «0» mus
BCEX Y KOro pocCT Oousibllle WJIM MeHbIE 3aJaHHOro M «l1» g 3amaHHoro pocra. Heuerkoe
MHOXECTBO JIIOJIEH «CpeJHEero pocray 3aJaeTcd IpU MOMOIM (DYHKIMHM NPUHAJIEKHOCTH,
umerolnei 3uadeHus B uatepsaie [0; 1] (puc. 2).

CrencHb ApUHIANAXHOCTH 1L CrencHb NDHHAMNEIHOCTH 1L
(i e B I
| | XapaKTepITHYECIDS
| | XapaKTepueTecKa Ay ‘cpensed pcr’
: ll WL “cpaHmi poct®
160m  1,80m (NepaMexKaq: pocT 1,72m Mlopemennag: poct
Pue. 1 Xpamopiemeoi O yum Pre. 2. OyHiis NDHGLRIHOCTH

OCcoOCHHOCTSIMH MCTIOJIb30BaHUSI HEYETKUX MHOXKECTB B TIPEJICTABICHUH 3HAHUN SIBJISTFOTCS
CJIe1YIOLME BO3MOXKHOCTH [2]:

— BO3MOYKHOCTb UCITOJIb30BAaHUS HEUETKUX BXO/HBIX JTAHHBIX;

— BO3MOYKHOCTh HEYETKOUW (hopMau3aii KPUTEPUEB OLICHKH U CPaBHEHUS JaHHBIX;

— BO3MOKHOCTb NPOBCACHHA KAYCCTBCHHBLIX OLCHOK KAaK BXOJAHBLIX NAHHBIX, TadK W BBIXOAHBIX
pe3yibTaTOB;

— BO3MOXKHOCTh MOJICTMPOBAHUSI  CJIOXKHBIX JHUHAMHYECKHX CHCTEM ¢ IPOBEICHHS
WX CPaBHUTEIHHOTO aHAJINA3a.

ba3a 3HaHmii B BUje 0a3bl HEYeTKUX MPOAYKIUMOHHBIX MPAaBUJI

Heuerkue nponykunonnsie npaBwia Buaa «Ecaum A, To b» Moryr ObITh NpencTaBiieHbI
B BH/JI€ JINHIBUCTUYECKHUX IIEPEMEHHBIX CTPYKTYPUPOBAHHOIO TEKCTA:
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IMPABUJIO 1: ECJIA «YcnoBue 1», TO «3akmouenue 1» (Fy).

ITPABUJIO 2: ECJIN «Ycnosue 2», TO «3akirouenue 2» (F2).

IMPABUMJIO N: ECJIU «Ycnoue N», TO «3akmtouenue N» (Fp).
3necy Fi € [0;1] sBnsercs ko3puLIHEHTOM OIpPENeIIEHHOCTH WM BECOBBIM KOA(P(HHUIIMEHTOM
COOTBETCTBYIOIIET0 MpaBuia. CoriiacoBaHHOE MHOMXECTBO HEYETKHUX MPOJYKIIMOHHBIX TPaBHII
oOpa3zyeT HEYETKYI MPOAYKIHOHHYIO cucteMmy. COriacoBaHHOCTh CIHCKa MPOITYKIIMOHHBIX
MPaBWJI 03HAYAET, YTO B KAYECTBE YCIIOBUU W 3aKITFOYCHUN MPABHI MOTYT HCIIOIH30BATHCS TOJIBKO
MPOCTHIE M COCTAaBHBIC HEYECTKHE BBICKA3bIBAHUS, COCIMHCHHBIC OWMHApHBIMU omepanusiMu «My,
«1JIN», mpu 3TOM B KaXIOM M3 HEUETKHX BBICKAa3bIBAHUH JIOJDKHBI OBITH OMpeeiaeHbl (yHKIIUNA
MPUHAJUICKHOCTH 3HAYEHUM TepM MHOXKECTBA MJisi KaKIOM JMHTBUCTUYECKON mepemeHHOM. Kak
MpaBWwIoO, (YHKIWH MPUHAICIKHOCTH OTICIBHBIX TEPMOB MPEACTABISIOT TPEYTONbHBIMU WIIH
Tpaneneu1aaIbHbIMU () YHKIHSIMH.

Ilpumep. Nmeercs HanmuBHas €MKOCTh (0ak) C HEMPEPHIBHBIM YIPABISEMBIM MPHUTOKOM
xuakoctd Gpx M HETNPEPHIBHBIM HEYNPABISEMBIM pPacxoloM KUAKOCTH Gy baza mpasun
CHUCTEMBbI HEYETKOTO BBIBOJIA, COOTBETCTBYIOIIAS 3HAHHUSAM SJKCIEpPTa O TOM, KaKOW HE0OXOAMMO
BBIOPATh MPUTOK KUIKOCTH Gpx, YTOOBI YPOBEHB XHAKOCTH H B Oake ocraBaiics cpeaHuM, OyaeT
BBITJISJIETH CIETYIOIUM 00pa3oM:

IMTPABUMJIO 1: ECJU «H mansiiy U «GBeix 60mab1110i», TO «Gpx 00IBIION).

I[TPABWJIO 2: ECJIN «H mansiit»y U «GBbeix cpeauuit»y, TO «GBX O0OIBIION.

IMPABWIO 3: ECJIA «H manerit» U «GBeix mainbiity, TO «GBX cpegHuii».

[MPABUJIO 4: ECJIU «H cpenuuit» U «GBoix 60mb110i1», TO «GBX 0OIBIION.

ITPABUJIO 5: ECJIA «H cpennuii» U «GBbix cpeauuii», TO «GBX cpeaHuii».

IMPABWIO 6: ECJIA «H cpennuit» U «GBbix Manbiity, TO «GBX Manblii».

IMPABUJIO 7: ECJIU «H 6onbmmioit» U «GBeix 60mbmmoity, TO «GBX cpeaHuii.

I[TPABUWJIO 8: ECJIN «H 6onpmoi» U «GBeix cpenuuiiy, TO «GBX Mablii».

[TPABHMJIO 9: ECJIN «H 6onsmoi» U «GBeix Manbeiii», TO «GBX MaIbIiy.

Hcnonb3ys oboznauenus SM(small) — «mansiiiy, MD(middle) — «cpenuuii», BG(big) —
«OOoNBIIONY», AaHHYI 0a3y HEUETKHMX MPOIYKIIMOHHBIX TPAaBHJI MOXKHO TPEJICTAaBUTH B BHJIC
TaOJIUIBI, B y3J1aX KOTOPOM HAXOJMSTCS COOTBETCTBYIOIIME 3aKIIOUEHHUS O TPeOyeMOM IPUTOKE
JKUJKOCTH:

GBX
Guinn SM MD BG
SM MD SM SM
MD MD MD SM YpoBeHb
BG BG BG MD

OneHka TEXHUYECKOro PpUCKa

Puck BO3HMKHOBEHHsI aBapuil Ha TEXHMYECKUX OOBEKTaX 3aBUCUT OT MHOTUX (PAKTOPOB:
KayecTBa MPOEKTHPOBAHUS M H3TOTOBJICHUS TEXHUYECKOIO OOBEKTa; HAJEKHOCTU M YCIOBHUH
SKCIUTyaTalui 00BEKTa; YenoBeueckoro (akropa. OTciona cieayer, YTO OIEHKa TEXHHYECKOTO
pucka sBisercss HehOpPMATU30BAHHOM 3amayeil M MOXeT OBITh BBIMOJHEHA C IOMOIIBIO
HKCIIEPTHOIO oAX04a. PaccMOTpUM IpuMeEp OLICHKM TEXHUYECKOTO PUCKA C IOMOIIBIO SKCIIEPTHOU
CUCTEMBI, OCHOBAHHO! Ha HEYETKNX MHOXKECTBAX.

PaccMOoTpuM OLIEHKY TEXHHYECKOTO pPHUCKAa BO3HUKHOBEHHUS aBapuM Ha MNPEANpUATHH,
OCYILECTBIISIONIEM XpaHEHHE U NepepaboTKy IPUPOJHOro ra3a. B kauecTBe MCXOIHBIX JaHHBIX DC
HCIOJIb30BaHBbI [1Ba MOKA3aTelNs: HaexKHOCTh cucteMbl OezonacHoctu (HCB) u naBnenue B cucreme
xpanenust (JJCX) raza. Torma 06a3a mpaBHJ CUCTEMBI HEYETKOTO BBIBOJA, COOTBETCTBYIOIIAS
3HAaHUSAM SKCIIEPTOB O TOM, KAKMMHU J0JDKHBI ObITh NokazaTenu HChb u JICX, Oyzner uMeTs BUA:

1: ECJIN Hanexuocts = HCh; M YcnoBus xpanenus = ICX; TO Puck = I1KP;.
2: ECJIN Hanexuocts = HCb, U Ycnous xpanenusa = JICX;, TO Puck = [TKP;.

N: ECJH Hapexnocts = HCb, U Ycnosus xpanenus = ICX,, TO Puck = [IKP,,
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rae HCb; — nokasarens HagesxxHoctu (ot 1 go 100), ACXj — nokasaTtens yCIOBUI XpaHEHUs ras3a
(or 1 mo 100), IIKPx — moka3arens kareropuu pucka (ot 0 mo 1,0), N — uymcino coueranwuii
NoKa3aTesie HaJleXKHOCTH, XpaHEHUs M PUCKa, 3aJaHHOE SKCIIEPTaMH.

OuneHka pucKa CTUXMHHOTO 0eICTBUA

Puck BO3HMKHOBEHMSI CTUXMIHOIO O€ICTBUS 3aBHUCHUT OT MHOTHX (DaKTOpOB, MOITOMY
OIICHKa TaKOTO pHUCKA SBIsETCS He(OpPMaIN30BAaHHOW 3aladeil W MOXKET OBbITh BBIOJHEHA
C TIOMOIIBIO SKCTIIEPTHOTO MOAX0/1A.

PaccMoTpuM OLIEHKY pHCKa BO3HMKHOBEHHS CTUXMMHOTO OEACTBUSI — JIECHOTO IOXKapa.
B kauectBe ncxoaubix gaHHbix DC HCMONB30BaHbI JIBA MOKa3aTelsd: CKOpPOCTh BeTpa AV U noabem
TemnepaTypsl Bo3ayxa AT.

ba3za mpaBusl cucTeMbl HEYETKOIO BBIBOJA, COOTBETCTBYIOIIAS 3HAHUSAM JKCIIEPTOB O TOM,
KaKUMU JTOJDKHBI ObITh oka3atenu AV u AT, MoxkeT ObITh Ipe/ICTaBlIeHa B CIEIYIOIIEM BU/IE:

1: ECJIN Ckopocts Betpa = AV; U Tlogsem Temmnepatypbl = AT 1,

TO HuTeHcuBHOCTH Moxapa = Y7.
2: ECJIH Cxopoctb Betpa = AV, U Tlogpem temneparypsl = AT,
TO HMuTteHcuBHOCTH MOXapa = Y.
N: ECJIM Ckopocts Betpa = AV, U Ilogbem Temneparypsl = AT p,
TO HuTencuBHOCTD MOXKapa = Y,
rae AV ; — nokasatenb ckopoctu Berpa (oT 0 mo 30), AT j — nmokaszaTenb BEIHUMHBI HOABEMA
temrepatrypsl Bo3ayxa (ot 0 mo 20), Yk — mokasarenb WHTEHCHBHOCTH mokapa (ot 0 mo 10),
N — uucio coderanuii nokasarenei AV;, ATju Yy, 3a1aHHOE dKCIIEPTaMH.

Moaenb HeYyeTKOM IKCIEPTHOM CHCTEMbI

Heuetkas DC BrimouaeT B ceOsi 0a3y HEUETKUX MPOAYKIIMOHHBIX TPABWII U CHUCTEMY
HEYETKOTO BBIBOJA, PEATU3YIOIMIYIO (ha33U(HUKAINIO BXOAHBIX IMEPEMEHHBIX, HEUSTKHH JIOTUIECKUN
BEIBON H JAeda33udukaniio BBIXOJHBIX MMEpeMEeHHbIX. Ha asrtame ¢azsuduranum mpoucxoauT
MOJITOTOBKA 3a/Ia4yM JUIS PEIICHHs] METOJaMH HEUETKOW JIOTHKH ITYyTeM IMPEoOpa3OBaHHS UYETKUX
YHCIIOBBIX 3HAYEHUH B 3HAUCHUS (PYHKIUU NMPUHAUICKHOCTH K HEYETKOMY MHOXecTBy. Ha sTame
JIOTHYECKOTO BBIBOJIA MPOUCXOANUT AKTHBH3AIMA 3aKIIOYCHUH 0a3bl HEYETKHX HPOAYKIIMOHHBIX
NPaBHJI M aKKyMYJISius (00ObeIMHEHNE) 3aKIIFOUCHUI C MMOYYeHHEM HEYETKHX 3HAYCHHH BBIXOIIHBIX
nepeMeHHbIX. Ha »stane nedassudukanym mpoucxoaur oOpaTHOe mpeoOpa3oBaHUE 3HAYCHHUH
HEYETKOTO MHOKECTBA JIMHTBUCTHYECKHUX BBIXOIHBIX IEPEMEHHBIX B YETKUE YUCIIOBBIC 3HAUCHHS.

[Ipormecc mosyueHus] HEYETKUX 3aKIIOYCHUH BKIIOYAeT B ceOsi BCE OCHOBHBIC KOHIICTIIIUU
TEOPUH HEYETKUX MHOXKECTB: (YHKIIUU MPUHAITICKHOCTH, TUHTBUCTHYECKHIE MTEPEMEHHBIE, METOIbI
HEYETKOW MMIUIMKAIKUU U T.M. Pa3paboTka W MpUMEHEHHE CHCTEMbI HEYETKOTO BBIBOJIA BKIIOYAET
B ce0s Takue 3Tarbl, Kak popMHUpoBaHuE 0a3bl HEYSTKUX MPOAYKIIMOHHBIX MpaBul, Ga33udukanuio
BXOJHBIX TEPEMEHHBIX, AarperupoBaHHE IOAYCIOBHM M  aKTUBH3AIMIO IOJ3AKIIOUYEHUH,
aKKyMYJIHPOBaHUE 3aKITIOUEHUH 1 e(ha33u(HUKAINIO BEIXOIHBIX TEPEMEHHBIX.

Cxema MoJiesIi HeUETKOW IKCIIEPTHOM CUCTEMBI IpeICTaBlIeHa Ha puc. 3:

Cxema HEUETKOI SKCIIEPTHOI CHCTEMBI

T o o
leTkne Ba3za 3HaHIil YeTkHe
HCXOTHBIE pe3yIbTAThI
JAHHbIE i
Y
h 4
Cucrema
Pazznpuraa Hedraz3nduraiina
HeUeTKOro -
(YeTKHe —>HeUeTKIe) BBIBOAA ¥ (HeUeTKIe —2>YeTKIIe)
b
Puc. 3
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IIpencrasieHHas MOJEIb HEYETKOM SKCIIEPTHOM CHCTEMBI PEaIn30BaHa B BUJIE IIPOrPAMMBI
st OBM [7] 1 mo3BosiseT pemarh 3a/1aqi MpOorHO3UpOBaHus [8], OlleHKH pUCKOB [9] 1 moanepKKu
npunATus pemenuii [10] B ycnoBUAX HEONpPEAETICHHOCTH.

BriBOA

[IpobnemMbl MPOTHO3UPOBAHUS, OLEHKM pPUCKA M TPUHATHS PEIICHWH B YCIOBHSX
HEOIPEJICIECHHOCTH OTHOCATCA K aKTyalbHBIM IpoOinemMaMm. B craTee mpenacraBieHa MoOJENb
HEYETKOW HKCIEPTHOM CHCTEMBI, PEalM30BaHHOM B BHAe nporpammel st OBM. Pasnuunble
MOIUGUKAIMY JaHHOW MOJENHM HEYETKON SKCHEPTHOW CHCTEMBI U PEATU3YIOLUE UX MPOrpaMMbl
s OBM uncrnonib30BaHbl AJI PELICHUs pa3iUYHBIX 33Jad, BKJIOYas 3aa4d IPOTHO3UPOBAHMS,
OLIEHKN BO3HUKHOBEHHS PHCKOB Ha TEXHOT€HHBIX OOBEKTaX U PHUCKOB CTUXUHHBIX O€ICTBHH,
BKJIIOYAsl II0XKapbl W HABOJHEHUs, 3a4aud IOAJNEPKKU IPHUHATHS pELICHUM, 3aJadd pacyera
Ha/IeKHOCTH, KJIacCU(UKALIUU U YIIPABICHUSL.

Takum  00pa3oM, METOIbI HEUETKOM JIOTMKH, OOCCIEUYMBAIOIIME B  YCIOBHAX
HEOIPEJICICHHOCTH po0acTHble W aJanTHBHBIE CBOMCTBAa JKCHEPTHBIX CHUCTEM, O0JIAAAIOT
OOJIBIITMMH BO3MOXKHOCTSIMH ISl CHHTE3a SKCIIEPTHBIX CUCTEM Pa3IMYHOTO HA3HAUCHUSI.
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NHOPOPMAIIMOHHAA CITPABKA

Crapetimee ydeOHOE 3aBelieHHE MOKapHO-TeXHHUeckoro mpoduis Poccum obOpazoBaHo
18 oxTs16ps 1906 r., korna Ha ocHoBaHuM pemieHust ['opoackoit ymer Cankt-IlerepOypra Obun
OTKpbITBl Kypchl moapHbBIX Te€XHUKOB. Hapsny ¢ MOArOTOBKOW MOXapHBIX CIELHAAIUCTOB,
y4eOHOMY 3aBEJICHUIO BMEHSJIOCH B O0SI3aHHOCTh 3aHMMAThCS O0OOIIEHUEM WM CHCTEMaTH3aIuei
MO’KapHO-TEXHUYECKUX 3HAHUU, 0GOpMIICHHEM UX B OTHAEJIbHbIE YUeOHble AMCUUILIUHBL. MIMEHHO
3/1eCh OBLTU CO3/IaHBI MEPBbIC OTEUYECTBEHHBIE YUEOHHMKH, 110 KOTOPHIM 00ydYalIuCh BCE MOXKapHBIE
CHELMAIUCThI CTPAHBI.

B nocnenyromem yueGHOe 3aBeicHHE TPEOOPa30BHIBATIOCH M MEHSUIIO CBOE Ha3BaHHME.

25 ampens 2022 r. B coorBercTBUU C YkKazoMm Ilpesmaenta Poccuiickoit ®enepaunu
B.B. Ilyruna Cankr-IlerepOyprckomy ynuepcutery ['TIC MUYC Poccum mpucBoeHO MOYETHOE
HanMeHoBaHue «uMeHHu ['epost Poccuiickoit denepainuu renepana apmuu E.H. 3unndenay.

Y4eOHBIM 3aBEJCHHEM 33 BEKOBYIO HCTOPHUIO IOJATOTOBJICHO HECKOJBKO JECATKOB THICSY
CHEIHAIMCTOB, KOTOPBIX BCEerjJa OTIMYaId HE TOJBKO BBICOKHE MNpOQecCHOHANIbHbIE 3HAHMUS,
HO M OecripenenibHas MpeJaHHOCTh NPOQECcCur MOKAPHOTO U BEPHOCTH mpucsre. CBUAETENHCTBO
TOMY — UENbIA P COTPYJHUKOB M BBITYCKHMKOB BYy3a, HarpaKICHHBIX BBICUIMMHU Harpajgamu
CTpaHbl, cpeau HUX: KaBajepsl I'eopruesckoro kpecra, yetbipe I'epos Coserckoro Coro3a u I'epoii
Poccun. Jlameko He cimydaeH TOT (DakT, 4TO CpeAW PYKOBOMSIIETO COCTaBa MOXKAPHOW OXpaHbBI
CTpaHbl BCET/1a OBLIO MHOTO BBIITYCKHUKOB Y4eOHOTO 3aBEICHHUS.

Ceromust denepaibHOEC TOCYIAPCTBEHHOE OMODKETHOE 00pa3oBaTelIbHOE —YUPEKICHUE
BhIciIero obpazoBanus «CankT-IlerepOyprekuii yHuBepeuteT I'ocynapcTBEHHOM MPOTHUBOIOKAPHOM
ciyx0b1 MunucteperBa Poccuiickoit denepaiiuu 1mo aeiiaM rpakIaHCKON 000pOHBI, Ype3BbIYaliHbIM
CUTyallUssM Y JIMKBUJALMU TIOCIEACTBHI CTUXMUHBIX OenctBuii uMeHH [epost Poccuiickoii
Oenepanuu renepania apmuu E.H. 3unndeBay — COBpeMEHHBIN HaydHO-00pa30BaTeIbHBINA KOMILICKC,
MHTETPUPOBAHHBIN B POCCHHCKOE M MHUPOBOE HAayYHO-0Opa30BaTeIbHOE MPOCTPAHCTBO. YUEOHBIH
nporiecc ocymiectsisiercss mo 891 mucnurmmHe Ha 27 kadenmpax. YHUBEPCUTET OCYIIECTBIISET
MOJITOTOBKY IO pa3HbiM (opMaM OOy4YeHHS: OYHOW, 3a0YHOM M 3204YHOM C TNPUMEHEHUEM
JIUCTAHIIMOHHBIX TEXHOJOTMHA 10 MporpaMMaM CpEIHEro, BBICIIErO 00pa3oBaHUs, a TaKxkKe
MOJITOTOBKY CHEIUAIKCTOB BHICIIEH KBATU(UKALINY, TEPENOrOTOBKY U MOBBIIICHHE KBATU(PUKAIIH
cnenuaianctos MUC Poccun.

HavanpHuk yHuBepcuTeTa — TEHEpaj-JeMTEHAHT BHYTPEHHEH CiIyXObl KaHAWJAT
TEeXHUYECKHUX HayK, NoueHT ['aBkamtok boraan BacuibeBuu.

[MonroroBka peanusyercs o 21 o6pazoBaTeNbHON MPOrpaMMe BHICIIETO 00pa30BaHUs, UYTO
ABIIAETCS HAMOONBIINM KOJMYECTBOM peallu3yeMbIX MpOrpaMM Cpeau 00pa3oBaTelbHBIX
opranuzanuii Beicuiero o6OpazoBanust MUYC Poccun, u 83 mporpammam JTOMOJHUTEIBEHOTO
po¢eCCHOHAITBHOTO 00pa30BaHUs U MPOPECCHOHATBHOTO 00yUCHUS.

[To mporpammam crenuanuTeTa B YHUBEPCHTETE MOXKHO MPOUTH OOyYEHHUE IO TaKUM
HampaBlIEHUsIM TNOATOTOBKU, Kak: «lloxkapnas Oe3zomacHocThy», «l'opHoe nenoy», «llcuxonorus
CIIy’)keOHON  JedaTenbHOCTH», «JKOHOMHYeckass Oe3omacHOCTB», «lIpaBoBoe obecreueHue
HallMOHAJIBHOM Oe3omacHoCcTHY, «CyneOHas skcmeptuza». [lo mporpammam OakanaBpuata —
«Texnocepnas Oe3omacHOCTb», «CHUCTEeMHBI aHanmu3 U ynpasieHue», «llcuxomorus»,
«YnpasineHne — mepcoHamom»,  «l'ocymapcTBEHHOE M MYHHUIMNAIBHOE  YIPAaBICHUEY,
«Opucnpynenmus». [lo mnporpammam Maructpatypel — «TexHocdepHas 0e30MaCHOCTHY,
«CHUCTEMHBIN aHanu3 M YIpaBlIeHHE», «lOCyAapCTBEHHOE M MYHMIMIAIBHOE YIIPABICHUEY,
«fOpucnpynennus».

[[lupoTa HAYYHBIX WHTEPECOB, BBICOKHH MPOGECcCHOHATN3M, OOJBIION OIBIT HAyYHO-
MEeJJarOTUYECKON JIESITEIbHOCTH, BIAJCHUE COBPEMEHHBIMU METOJAaMU HAyUYHBIX MCCIEIOBAaHUMN
MMO3BOJISIFOT KOJUIEKTUBY YHUBEPCHUTETa NPEYMHOXAaTh HAy4YHbII M HAy4HO-NEAArOrM4ecKui
MOTEHIMAJ By3a, 00eCIIeYnBaTh HEMPEPHIBHOCTh U PEEMCTBEHHOCTh 00pa30BaTEIHLHOIO MpOIIecca.



YKOMIUIEKTOBAaHHOCTh HAy4YHO-TIEAArOrMUYE€CKUM COCTaBOM, HMMEIOIIUM YYEHBIE CTEICHU
U 3BaHusl, cocTaBisieT 6onee 70 %, 4TO MO3BONISIET YHUBEPCUTETY 3aHUMATh JIMIUPYIOLINE TO3UIUU
cpeau y4yeOHBIX 3aBeneHuit MunucrepctBa Poccuiickoit ®denepanyu mo aenaMm TpakIaHCKON
000POHBI, Ype3BBIUYAWHBIM CUTYAIUSM W JTUKBUIAINH MOCIEACTBUNA CTUXUIUHBIX OeacTBuii. Ceromans
B YHHUBEPCUTETE CBOM 3HAHUS M OTPOMHBIA OMBIT MEPENAIOT: 55 TOKTOPOB HAyK, 268 KaHIUIATOB
Hayk, 46 ipodeccopos, 150 1011eHTOB.

B cocrase yHuBepcurera:

— 28 xadenp;

— MHCTUTYT 0€301MacHOCTH JKU3HEACITEIbHOCTH;

— HCTUTYT 3204HOTO U AUCTAHLIIMOHHOTO OOY4EHHUS;

— MHCTUTYT HPaBCTBEHHO-NIATPUOTUYECKOTO U 3CTETUYECKOTO PA3BUTHS;

— MuctutyT npodeccrnoHanbHOM MOATOTOBKH;

— MHctutyT passutus;

— HayuHo-uccnenoBarenbCkuii MHCTUTYT MEPCIEKTUBHBIX HCCIEIOBAaHMN W MHHOBAI[MOHHBIX
TEXHOJIOTHI B 00J1acTH 0€30IIaCHOCTH JKU3HEICATCIIBHOCTH;

— JlabHEBOCTOYHAS TTOYKapHO-CcIIacaTeNbHas akageMust — punuan yausepeurtera ([IBIICA);

—maTh  (aKyabTeTOB: (aKyabTeT WH)KEHEPHO-TEXHUYECKUH, (aKyIbTeT 3KOHOMHUKH
U TpaBa, (axkyIbTeT NOATOTOBKM KaJpoB BhIcHIeH KBamubukauuu, (akyibTeT I0XapHOU
6e3onacHoctu (nogpazaenenue JIBIICA), ¢dakynbpreT AOMOMHUTENBHOrO MPO(hEeCCHOHAIBHOTO
oOpazoBanus (moapazaenenne JIBIICA).

Wuctutyr  G€30mMacHOCTH  KM3HEHCSATEIBHOCTH  OCYHIECTBISIET  00pa3oBaTElbHYIO
NeSTeNIbHOCTh IO MpOorpaMMaM BBICHIETO 00pa3oBaHMsA MO JOroBOpaM 00 OKa3aHUU ILIATHBIX
00pa3oBaTEeNbHBIX YCIYT.

[IpuoputeTHbIM HampaBieHHeM B pabore WHCTUTyTa 3a0YHOrO W JUCTAHIIMOHHOTO
oOydeHUs: SBJISETCS IOATOTOBKA KaJapoOB HAYaJIbCTBYIOIIETO COCTaBa IS 3aMEIICHUS
COOTBETCTBYIOIIMX HOJbKHOCTEH B moxapazaeneHusx MUYC Poccun. Hapacraromas cioXXKHOCTb
M KOMIUJIEKCHOCTh COBPEMEHHBIX 3a7ad 3aMETHO IMOBBIMIAIOT TPEOOBAaHUS K OpTraHU3AINH
oOpazoBarenpHOro mpouecca. CeronHs YHUBEPCUTET peaju3yeT MporpaMMbl  OOyudeHUs
C MPUMEHEHUEM TEXHOJIOTUH JUCTAHIIMOHHOTO O0yYEHHUSI.

WHCTUTYT pa3BUTHUS peadu3yeT JONOJHUTENbHbIE Mpo(ecCHOHANbHBIE TPOrpaMMBI
M0 TOBBINICHUIO KBATM(UKAIMA ¥ TPO(HECCHOHATBHONW MEePEnoJroTOBKE B PaMKaX BBIMOJHECHUS
rocynapctBeHHoro 3akaza MUC Poccuu i1 coBepIIEHCTBOBAHUS U Pa3BUTUSA CUCTEMBI KaJIpOBOTO
o0ecrieyeHus1, a TaKXKe Ha JIOTOBOPHOI OCHOBE.

HayuHo-uccnenoBaTenbCKiil HHCTUTYT NEPCIIEKTUBHBIX MCCIIEOBAHUNM M MHHOBALMOHHBIX
TEXHOJIOTUH B 00MacTu OE30MacHOCTH  JKU3HENEATENIbHOCTH  OCYLIECTBISIET  PEaH3alHIo
roCy/1apCTBEHHOW HAyYHO-TEXHHUYECKON MOJUTHKH, U3yYEHHE U pelIeHHE HayYHO-TEXHUYECKUX
po6sieM, HH(OOPMALIMOHHOTO U METOIUYECKOTO O0ECTIeueHus B 00JIaCTH TOKAPHOH OE30MacHOCTH.
OCHOBHbIE HAIPaBJICHUS AEATETLHOCTH HAYYHO-MCCIIEIOBATENLCKOTO MHCTUTYTA: OpPraHU3allMOHHOE
U HayYyHO-METOAWYECKOE PYKOBOJCTBO CYACOHO-IKCHEPTHBIMHU YUPEKACHUSMHU (eaepanbHOn
npotuBonokapHoit ciyx061 MUC Poccuu; ceptudukaius NpoayKuuu B 00JACTH TOXKAPHON
0€301aCHOCTH; IPOBEJICHNE UCTIHITAHUN U pa3paboTKa HAyYHO-TEXHUYECKOI MPOTYKIIMU B 00JacTH
MokapHOW 0e30MacHOCTH; MPOBEICHNE PACUETOB MOKaPHOTO PUCKA M PACYETOB IMHAMUKH MOXKapa
C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX MTPOTPaMM.

WHCTUTYT aKTHBHO y4acCTBYET B pa3pabO0TKE HOBBIX U COBEPILICHCTBOBAHUH CYIIECTBYIOIIUX
WHCTPYMEHTAIBHBIX METOJOB M TEXHMUYECKUX CPEJCTB MCCICIOBAHUS M DKCIEPTU3bI IMOKAPOB,
MPOU3BOJICTBE CYAECOHBIX TOXKAPHO-TEXHUYECKUX OJKCHEPTU3 U HCCIEAOBAaHUAX B 00JacTH
9KCIIEPTHU3BI MMOKAPOB, BHIMOTHECHHH MOUCKOBBIX HAYYHO-HUCCIIEIOBATENILCKUX PA0OT MPHKIATHOTO
XapakTepa, BBIIIOJIHEHUU TIOMCKOBBIX HAyYHO-HCCJIEIOBATEIbCKUX paboT 1o o00ecrnedyeHuro
0e30MmacHOCTH B ApPKTHYECKOM pPETUOHE W TMPOBEICHUU CEePTUPUKANMOHHBIX HCIBITAHHA,
anpoOupoBaHuu MeToauk 1o cranaaptam ISO, EN u pezomomusm IMO.

YHUBEpPCUTET MMEET MPEACTaBUTEILCTBA B ropojaax: Beioopr (JleHuHrpamckas o0macts),
Breiterpa, Topsumit Kmiou (KpacHonmapckmii kpaif), Mypmanck, IlerposaBonck, Ilsturopck,
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CeBactrononb, CtpexeBoi, CpIkThIBKap, TromeHb, Yda; NpeAcTaBUTEIbCTBA YHUBEPCUTETA
3a pyoexxoMm: T. Anma-Ata (Pecnyb6nmka Kaszaxcran), r. baky (AsepOaitmkanckas PecmyOnmka),
r. Hum (Cep6Ous).

Ha ©6a3e Cankr-IlerepOyprckoro yHuBepcutera [OCymapCcTBEHHOM MPOTHBOIIOXKAPHOU
cy’k661 MUC Poccun 1 wmrons 2013 r. otkpeir Kazmerckuil moxapHo-criacaTeNnbHBIA KOPITYC.
OH ocymiecTBIIsSET MOATOTOBKY KaJeT Mo o0eo0pa3oBaTeabHbIM MporpaMMaM CpeIHEro ooIero
00pa3oBaHMs C YY4ETOM JOTOJHUTEIBHBIX 00pa30BaTeNbHBIX MporpamMMm. OCHOBHBIE OCOOCHHOCTH
NeSITeIbHOCTH KOpIyca — UHTEJUIEKTYalIbHOE, KYJIbTypHOE, (PU3MUeCcKOe U JYyXOBHO-HPABCTBEHHOE
pa3BUTHE KaJET, MX aJanTanus K JKA3HH B OOIIECTBE, CO3JaHHE OCHOBBI JISI TMOATOTOBKH
HECOBEPIICHHOJETHUX TpaXJaH K ciuyxeHuto OtedecTBy Ha MONPHILE TOCYJapCTBEHHOH
rpaXxJaHCKOH, BOGHHOH, MPAaBOOXPAHUTEIIHOW U MYHHUIIMIIATBHOM CITYKOBI.

OOmiee KOMMYECTBO OOyYarOIMXCSd B YHUBEPCUTETE IO BCEM CHEIHAIBHOCTSIM,
HaNpaBJICHUSAM IOATOTOBKH, CpefHeMy o0meMy oOpa3oBaHuio cocraBisier Oonee 7 000 yemoBek.
Exeromusiii Beimyck coctapiser 6osee 1 100 criermanucTos.

B yHuBepcureTe AEMCTBYET JBa NHMCCEPTALMOHHBIX COBETA II0 3alUTE AUCCEPTALMI
Ha COMCKaHME YYE€HOW CTENEHU JOKTOpa M KaHIU1aTa HAYK 10 TEXHUYECKUM U SKOHOMUYECKUM HayKaM.

YHuBepcUTeT W3MaeT 7 HAYYHBIX OJKYpHAJOB, MyONUKYIOTCS MaTepuaibl psaa
MEXIYHApOAHBIX M BCEPOCCUHUCKMX HAYYHBIX MEpONPUATUNH, COOPHHUKM HAay4HBIX TpPYIOB
poeccopCKO-TIPENnoAaBaTeIbCKOrO0  COCTaBa  yHHMBepcuTeTa.  M3maHus — yHHUBepcUTETa
COOTBETCTBYIOT TpeOOBaHMSIM 3akoHOmaTeabcTBa Poccuiickoit denmepaniun #  BKIIOYCHBI
B 2JICKTPOHHYIO 06a3y HaydHoit anekTpoHHON OubmuoTeku s onpesenenus Poccuiickoro nnaekca
HAay4YHOTO IIUTUPOBAHUSA, a Takke uMEIT MexayHapoaueii wuHaekc (ISSN). Hayuno-
aHaMUTHYeCKUi JxypHan «IIpoGiieMbl ympaBieHHs PHCKAaMH B TEXHOC(Epe» U AIEKTPOHHBIN
«Hayuno-ananmutnueckuii xxypHan «Bectauk Cankt-IlerepOyprckoro ynusepcutera ['TIC MUC
Poccun» BKIIIOYEHBI B YTBEPKICHHBIN pelieHueM Beiciien attectaiuoHHOM komuccuu «llepedeHn
PELeH3UPYEMBIX HAYUHBIX KYPHAJIOB, B KOTOPBIX IYOJUKYIOTCS OCHOBHBIE Hay4YHbIE PE3YJIbTATh
JUCCepTallMil Ha COMCKAaHUE YYEHOM CTENEHM KaHJIWJaTa HAayK, Ha COMCKAaHUE YYCHOU CTECIIECHU
JOKTOPA HAYK».

E>xeromHo yHUBEPCUTET MPOBOIUT HAYYHO-TIPAKTUYECKHE KOH(PEPEHIUU Pa3THIHOTO
ypoBHs: Beepoccuiickyro HaydHO-TIpakTH4ecKyto KoHbepeHimio «CepBuc 6e3onacHoct B Poccuu:
OTBIT, TPOOJIEMBI U TEPCHEKTUBB», MEXKIYHAPOIHYI0 HAYYHO-TPAKTHUECKYIO KOH(EPEHIIUIO
«IloaroroBka KazpoB B CUCTEME MPEAYNPEKIACHUS W JUKBUIALMU IOCIEICTBUM 4Ype3BbIYANHBIX
CUTYaLHI».

YHUBEpPCUTET €KErOAHO MPUHUMAET y4acTUE B BbICTaBKax, oprann3oBaHHbIXx MUC Poccun
U JIPYTMMH BEIOMCTBAMH W OPraHU3alUsAMU. TPATUIMOHHO OOJBIIMM HHTEPECOM IOIb3YETCS
BBICTaBOYHAsI HKCIIO3ULMS YHHBEpcUTEeTa Ha MeXAyHapoAHOM CaJlOHE CpeACTB OOecredeHUs
6e3onacHoctu «KomruiekcHas Ge3omnacHOCThY, IleTrepOypreckoM MEXIyHApOAHOM 3KOHOMHUYECKOM
dbopyme, MexayHapoaHoM popyme «APKTHKA: HACTOSIIICE U OYAyIIEe.

MexnynapoaHasi JI€ATE€IbHOCTh By3a HAalpaBlIeHAa Ha BCECTOPOHHIO HHTETPaIUIO
YHUBEPCUTETAa B MEXJAYHApOIHOE 00pa30BaTEIbHOE MPOCTPAHCTBO. YHHUBEPCUTET, OCYIIECTBIISS
0o0pa3oBaTeNnbHYI0 ACSITENLHOCTD, 00JIaaeT MUPOKON JOKaIu3aued Ha Tepputopuu Poccuiickoii
®enepanun, rocynapctB-ydacTHukoB ConpysxkectBa HezaBucumbix ['ocyiapcTB u Apyrux cTpaH.

Bonbmolt nHTEpec K 00y4eHHIO B YHHBEPCUTETE MPOSBIAETCS CO CTOPOHBI MHOCTPAHHBIX
rpaxnaad. B yHuBepcuTere o0O0y4yaloTCs HWHOCTpaHHbIE KYpCAaHThl M3 YHCIA COTPYAHHUKOB
locynapcrBennoit mportuBomnoxkapHoi cimy:k0s1 MUC Keipreizckoir Pecniyonuku u Komutera
1o upe3BbrYaitHbiM cutyanusm MBJI Pecriyonmuku Kaszaxcran. Tonsko B mepuon ¢ 2016 mo 2021 r.
B YHHMBEPCHTETE NPOIUIM OOy4YeHHE IO MporpaMmaM JIOTOJHUTEIBHOTO MPO(HEeCCHOHAIBHOTO
oOpa3zoBanus 712 WHOCTpaHHBIX TpPaXKIaH, 3aBEPHIMIM OOyYeHHE IO TPOrpaMMaM BBICIIETO
oOpa3zoBanus 468 UHOCTPAHHBIX TPAKIAH.

B cooTBercTBUU € JBYCTOPOHHUMH COTJIAIICHUSIMH YHUBEPCUTET OCYILIECTBIISIET 00yUYeHHE
[0 MpOrpaMMaM MOBBIIICHUS KBaTH(PUKAUU. PerynspHO MpoxXoAsaT oOydeHHe B YHUBEPCUTETE
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CHEeHaNUCThl POocCcHiicKo-cepOCKOro TYMaHUTApHOTO IIEHTpa, PocCHIICKO-apMSHCKOTO IIEHTpa
T'YMaHUTApPHOTO pearupoBanmsi, MeXIyHaApOIHOW OPraHU3alUN IPAKIAHCKOW 0OOPOHBI.

B yHuBepcuTeTe MMEIOTCS BO3MOYKHOCTH JJIs TOBBIINIEHUS YPOBHS 3HAHMSI AQHIVIMHCKOTO
sa3pika.  OpraHu3oBaHo OOy4eHHE 1O MPOrpaMMe JIOMOJHUTEIBHOTO MpPOodhecCHOHATBEHOTO
obpazoBanus «llepeBoguuk B cdepe npodeccHoHaATbHON KOMMYHHUKAIIMI» CTYJCHTOB, KYPCaHTOB,
aABIOHKTOB U COTPYIHUKOB.

B ynuBepcurere Oonblnoe BHHMaHHE yrAensercs cnopry. Komauzapl, cocrosiiue
13 MPEnoJIaBaTeNel, KypCaHTOB U CIIYIIATENeH, — MOCTOSIHHBIE YYACTHUKU PA3JIMYHBIX CIHOPTHUBHBIX
TYpPHHUPOB, NPOBOJMMBIX Kak B Poccuu, Tak u 3a pyoexom. Ciymiatenu U KypcaHThl YHUBEPCHUTETA
SIBIITIOTCS WieHaMu cOopHBIX Komana MYUC Poccuu mo pa3mmyHbIM BUIaM CTIOPTA.

JlesTenbHOCTh KOMaH[bl YHUBEPCUTETAa M0 NOKapHO-cmacareiabHoMy crnopty (IICC)
BKJIIOYaeT B cebs yyactue B uemnuoHnarax Poccuu cpenu By30B (3UMHUIA U JIETHHI), B 30HAJIBHBIX
COpPEBHOBAHMIX M yemmuoHate Poccum, a Takke mpoBelneHHE Oecell U KOHCYJIbTAIMi, OKa3zaHHe
MIPAKTUYECKOW MOMOIIY FOHBIM IMOXAapHBIM KaJeTaM M CIacaTessiM IPH MPOBEACHUU TPEHUPOBOK
o [ICC.

B yHuBepcutere co3maH cnOpTUBHBIA Ki1yO «HeBckue JIbBBI», B COCTaB KOTOPOTO BXOIST
KoMaHJIbl 110 18 Buaam criopta. B coctaBe cOOpHBIX KOMaH]I yHUBEPCUTETA — YEMITMOHBI U IPH3EPHI
MHPOBBIX IIEPBEHCTB U MEKIYHAPOIHBIX TYPHUPOB.

Kypcantsl m cioymarenu HMMEIOT HNPEKpPAcHBIE BO3MOXKHOCTH JUIsl IOBBILIEHHMSI CBOETO
KYJIbTYPHOTO YPOBHSI, pPa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH B CO3JaHHOM B YHHUBEPCHUTETE
NHcTuTyTE HPAaBCTBEHHO-IIATPUOTUYECKOTO M ICTETUYECKOIO pa3BUTUSA. TBOPYECKUN KOJUIEKTUB
YHUBEPCUTETAa NPUHUMAET AKTUBHOE YYacCTHUE B BEJIOMCTBEHHBIX, TOPOJACKHX M YHUBEPCUTETCKHX
MEPOIPUATHUIX, HAIPABJICHHBIX Ha 3CTETUYECKOE U IMATPUOTUYECKOE BOCIUTAHUE MOJIOJIEKH,
a TaK)Xe 3aHMMAET MPU30BbIE MECTa B KOHKYpCax, IPOBOJUMBIX Ha YPOBHE YHUBEPCUTETA, rOpoja
u MUC Poccun. Ha xaxioM Kypce opraHu3zoBaHa padoTa MO CO3/IaHUIO M Pa3BUTHIO TBOPUECKUX
O0BEAMHEHNUN 1O pa3jIMYHBIM HAMpaBJICHHUSAM: CTyIUs BOKajla, CTyIusl TaHLEB, KIyO BecelbIX
1 HaxXOM4MBBIX. /ISl KypcaHTOB U CTYAEHTOB JE€HCTBYET CTYIUsl OPAaTOPCKOr0 MCKYCCTBA, KOMaHAA
TEXHUYECKOro o0ecredeHus, JyXOBOi OpKecTp.

K 75-netuto co Jlus ITo6eanr B Benukoii OteuectBennoi BoiHe u 30-metrnio MUC Poccun
Ha TEPPUTOPUU YYEOHOTO 3aBeleHUsS ObUT OTKPHIT My3ed ucropuu Caskr-IletepOyprckoro
yausepcurera ['TIC MUC Poccun, B KoTOpoM 00y4aromuecsi, COTpYAHUKH, TOCTH YHHUBEPCHUTETA
MOTYT TO3HAKOMHUTBCSI CO BCEMHU JTalaMH CTaHOBJIEHUS Y4eOHOrO 3aBelleHUsI — OT KYpCOB
MOKaPHBIX TEXHUKOB J0 BBICIIETO y4eOHOTO 3aBECHUS.

B ¢denepanmbHOoM rocymapcTBeHHOM OOIKETHOM OOpa30BATEILHOM YYPEKICHUU BBICIIETO
obpazoBanus «Cankr-IletepOyprckuii yHuBepcuteT ['ocynapCTBEHHONW MPOTHBOMOXKAPHOU CITYKOBI
MunuctepctBa Poccuiickoit ®denepanmu 1Mo JenaM  TPaKIAHCKOW OOOPOHBI, YPE3BBIYAMHBIM
CUTyallUssM Y JIMKBUJALMK TIOCIEICTBHI CTUXMUHBIX OenctBuii uMeHH [epost Poccuiickoii
Oepnepaunn reHepana apmud  E.H. 3uHMYeBa» co3mMaHbl BCE YCIOBUSA [UJIi  MOATOTOBKHU
BbICOKOKBanupumpoBanHbix cnenuanucros MUC Poccun.
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ABTOPAM KYPHAJIA
«HAA3OPHAA NEATEJIBHOCTDb U CYJAEBHAA
IKCIIEPTHU3A B CUCTEME BE3OITACHOCTHW»

K nybnukanmm NpUHUMAIOTCS  OPUTHHAJBHBIE — HCCIIEAOBAaTENbCKUE M 0030pHBIE
aHAJIMTUYECKUE CTaThU, OTBEYaoIIMe NpoQWI0 JKypHaia, MPEICTaBISIONINE Pe3yabTaThl
3aBEPILIEHHOI0 HAYYHOTO MCCJIEJOBAHUS, BBIIOJHEHHOTO Ha aKTyalbHYIO TeMy, 0OJajiaromme
HAyYHOM HOBHU3HOW, HUMEIOUIME TMPAKTHUYECKOe 3HAaYeHHE M TEOpPEeTUYeCKoe OOOCHOBAHUE,
o(opMIIeHHBIE B COOTBETCTBUH C TPEOOBAHUSIMH.

Crathsi HEe JODKHA OBITh paHee OMyOJWKOBAHHOM W HE TOJAHHOW I PacCMOTPEHUS
B IpyTrHe XypHaJbl. Bce cTaThby MPOXOAST IPOBEPKY B CUCTEME «AHTHUIUIATHAT.

Crarbu 00y4yarommxcsi MArUCTPATYPbl, KYPCAHTOB U CTYAEHTOB IPUHUMAIOTCS TOJIbKO
B COABTOPCTBE C HAYYHbIM PYKOBOJAUTEJIEM.

1. Marepuansbl a1 MyOJIMKalMM TPEICTABISIIOTCS B pPENaKIMIO >KypHaia. Marepuai
JIOJKEH COMPOBOXKIATHCS:

a) st corpyanukoB CII6 ynuBepcurera ITIC MUC Poccum - 3axmouenuem
00 OTCYTCTBMM MAaTepHaliOB, 3alpeIleHHBIX K MyOJIMKalMM B OTKPBITOW TIeYaTu, peyeH3zuel
om ujeHa peoakyuoHnozo cogema (xojueruu). Ilo >xemaHuio mpusaraeTcst BTOpas peLeH3Us
OT CIELUAINCTa COOTBETCTBYIOIIETO MPOQHIIS, UMEIOLIETO YUEHYIO CTETICHb;

0) 711 aBTOPOB CTOPOHHUX OpraHU3AIUui — 3aKatOueHueM 00 OTCYTCTBUM MAaTepHAJIOB,
3ampeleHHbIX K MyOIMKALK B OTKPBITON NeYaTH, peyen3uetl OT CIEHUAIUCTa 0 COOTBETCTBYIOIIEMY
cTaThe Npo(HIII0, UMEIOIIEMY YUEHYIO CTETICHb;

B) CTaThs acIUpaHTa (aBIOHKTA) WU COMCKATENS] MOMHUMO BBINICYKA3aHHBIX JOKYMEHTOB
JIOJKHA COMPOBOKIATHCS OM3bIBOM HAYUHO20 PYKOBOOUME,

T) 27IeKMPOHHOU 8epcuetli CTaThH, MPEACTaBICHHON B Gopmare penaktopa Microsoft Word
(Bepcus He HIKke 2003). Hazpanue ¢aiina 10KHO OBITH CIEAYIOIINM:

Artopl, ABTOp2 — IlepBrie Tpu ciioBa Ha3BaHus cTaThi.dOC, Hanpumep: UBaHOB — AHAIH3
cyliecTBYIOIel npakTuku.doc;

1) niama ¢ aJJbIOHKTOB U aCIIUPAHTOB 33 MyOJIMKALMIO PYKOTIHUCEH HEe B3UMAETCH.

2. CTarbM, BKIIOYas PUCYHKH M TOAMHUCH K HHUM, CIHCOK JINTEPATYpPbl, AODKHBI MMETh
00beMm ot 8 no 15 cTpanui.

3. OpuruHaiIbHOCTH CTaTel H0JDKHA OBITH He MeHee 70 Y%o.
4. TekcT CTaThH J0JIKEH ObITH 00513aTEJILHO CTPYKTYPHPOBAH MO pa3jejaM:

BBenenue

B pasgene «BBemenue» TPOBOIUTCS aHAIM3 COCTOSHUS HUCCIEAYEMOW  IPOOJIEMBI
Mo MyONUKaIUsIM OTEYECTBEHHBIX U 3apyOSKHBIX HCTOYHMKOB, HA OCHOBAaHHMH KOTOPOTO
00OCHOBBIBAETCSI aKTYaJIbHOCTh UCCIIEIOBAHMS, (POPMYITUPYIOTCS 1IEITh U 33]1a41 CCIICTOBAHMS.

MeTtoanl Mcciaen0BaHus

B pazgene omuchIBaloTCs MpUMEHsieMble B paboTe METOIbI MCCIICAOBAHUS, MPHUBOIATCS
CBEJCHNS 00 OOBEKTaX HCCIEIOBAHMSA, W3MEPUTEIBHOM OOOPYIOBAHUH, OMHMCHIBAIOTCS YCIIOBHS
HKCIEPUMEHTOB U T.1. BO3MOXXHO yKa3aHHEe CChUIOK Ha paboThl ¢ 6osee MOAPOOHBIM H3JI0KEHUEM
METOJIOB, OJHAKO IPHBOJMUMOIO OIMCAHMS JOJDKHO OBITH JOCTATOYHO Uil TOHMMAHHS XOoJa
UCCIICIOBAHMS.

I[Ipn ncnonb30BaHMM CTAHIAPTHBHIX (MM M3BECTHBIX) METOJOB M IPOLEAYP Jy4Ile CIeNaTh
CCBUIKM Ha COOTBETCTBYIOIIME HCTOYHMKH, HE 3a0bIBas ONUcaTb MOJU(HUKAIMUA CTaHAAPTHBIX
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MECTOAO0B, €CJIM TaKOBBIC UMCIIMCBH. EC.HI/I XE I/ICHOJ'IB3y€TC$I COGCTBGHHBIﬁ HOBBIﬁ METOA, OIITMCAaHHUC
KOTOPOT'O HUT/IE paHee He ObUTIO OMyOJMKOBaHO, BAYKHO IIPUBECTH Bce HeoOXoaumbIe aetanu. Eciou
paHee oOmHMcaHuWe MeToJa ObUIO OMYOJMKOBAaHO B HM3BECTHOM >KypHalle, MOXXHO OTIpaHHYUTHCS
CCBUIKOM.

JlomyckaeTcss ¥ WHOE Ha3BaHHE pasjenia, OOYCIOBJICHHOE CHEIU(PUKON HCCIeTOBaHUS
¥ TIOJITOTOBJIEHHON Ha €ro OCHOBE CTaThU, Hampumep «Marepuanbl B METOAbl MCCICIOBAHUSY,
«Mojenu 1 MeTOJIbl UCCIIeIOBAaHUA», «TeopeTHYeCKue OCHOBBI U METO/IbI PacueTa.

Pe3yabTaThl HCC/IeI0BAHNUS H UX 00CY:KIEeHUE

B pasnmene B nmornueckod IMOCIEAOBATEIBHOCTH HW3JIAralOTCs Pe3yJabTaThl MCCIIEIOBAHUS,
KOTOpBIE MOATBEPKIAAIOTCS Tabmunamu, rpadukaMu, pUCYHKaMH. 31€Ch K€ MPOBOIUTCS aHAIIU3
W UHTEpHpETAalMs TMOJYyYECHHBIX pEe3yJbTaTOB, OMNMCBHIBAIOTCA BBISBICHHBIE 3aKOHOMEPHOCTH,
MOATBEPIKIAETCS  JTOCTOBEPHOCTh  PE3Yy/lbTaTOB, IPOBOJUTCS COMOCTABICHHE COOCTBEHHBIX
pe3yAbTaTOB C JTaHHBIMU JPYTUX MCCIIEOBATEIEH.

3akiaioueHue

B pasmene wusnmararoTcsi OCHOBHBIC BBIBOZBI, IMOJBOJUTCS HUTOT MPOJEIAHHON pPaboOTHI,
000CHOBBIBAETCSl HAyYHAsi HOBH3HA MOJYyYEHHBIX Pe3yJIbTaTOB, IPUBOISATCS HAYYHO OOOCHOBAaHHBIC
PEKOMEHJIallUl MO HMX HCIOJIb30BAHUIO, OMPENEISIOTCS OCHOBHBIC HAMPABICHUS JAbHEUIINX
HUCCIIEIOBAHUI B TaHHOU 00JIACTH.

3aKJII0ueHNe COJAEPIKUT TIIABHBIE UJIEM OCHOBHOI'O TEKCTa CTAaThU, HO HE JOJHKHO MOBTOPSATH
(hopMyTUPOBOK, MPUBEACHHBIX B IPEABIAYIIUX pa3ieiiax.

Cricok JTUTepaTyphl JOJKEH cojepxath He MeHee 10 MCTOYHHMKOB (M3 KOTOPBIX He MeHee
30 % 3apybesicrpix).

Jdns OB30PHBIX aHaIuTHYECKHUX CTATeH I0MYCKAETCs UHAs CTPYKTYypa CTaThH:

1. Beenenue.

2. AHaIMTHYECKAs! YacTh.

3. 3aknroueHue.

B paznmene «AHamuTHuecKas 4YacTh» JODKEH OBITh MPEACTaBlICH KPUTHYECKUN aHaIu3
U KpUTHYECKOE€ OOOOIIEHNE aKTyaJbHOW HCCIEIOBATEIbCKOM MPOOJIEMBbl IO OTEYECTBEHHBIM
U 3apyOeXHbIM Hay4yHBIM HCTOUHHKAM (He MeHee 25 ucmoynukoe, 3 KOTOpPbIX He menee 50 %
3apydexcHbIX) C OICHKOM WX HAyYHOW HOBH3HBI W OPUTHHAJIBHOCTH. Pe3ynbTaTbl KPUTHYECKOTO
aHaM3a M O00OOIICHUST JOJDKHBI OBITH TOATBEPKACHBI CPABHHUTEIBHBIMH TaONIWIIAMH, TpaduKaMu,
pucyHKaMu. B cTaThe Takke TOKHBI OBITh OTPAKEHBI TMCKYCCHOHHBIE (MPOOJIEMAaTHYHBIE) BOIIPOCHIL.

Jomnyckaetcst pa3Ouenue paszznenoB «MeTosl uccienoBaHus», «Pe3ynbraThl UCCIeI0BaHUS
1 UX 00CyXIeHUE», «AHATUTUIECKAs YaCTh» HAa HECKOJBKO JIOTHUECKU CBS3aHHBIX MMOAPA3/IEIIOB.

5. Odopmiienne Tekcra:

a) TEKCT MaTepuaia Jijisl IyOJIHKAIMH JOJDKEH OBITh TINATEFHO OTPEIAKTUPOBAH aBTOPOM;

0) TekcT Ha OHOW CTOpOHE JHcTa popmara A4 HaOupaeTcs Ha KoMmbioTepe (mpudrt Times
New Roman 14, unmepean 1,5, 6€3 IepeHOCOB, B OJHY KOJIOHKY, 8ce noasa no 2 cm, HyMepaius
CTpaHULl BHU3Y MIOCPENHE);

B) HA TIEPBOM CTpaHUIIE aBTOPCKOTO Marepuana JOJKHBI ObITh HameuaTanbl: Y JIK
(yHuBepcalibHasl JIeCATUYHAS KIACCH(PUKAIMs), HA PYCCKOM M AHIVIMHCKOM SI3BIKAX Ha3BaHHE
(mporncHBIMU OyKBaMH, MOTYKUPHBIM mpudTOM, 63 moguepkuBanus); PO aBTOPOB MOIHOCTHIO
(ne bonee mpex); mecTo pabOTHI (Ha3BaHHUE YUPEIKACHUS ), SIICKTPOHHBIN ajJpec aBTOpoB (0e3 ciioBa
e-mail), anHoTaMs, KITFOUEBBIE CIIOBA.

Tpebosanuss x anmomayuu. AHHOTAIMs JOJDKHA OBITH KpaTKod, WH(OPMATHBHOM,
CoZepKaTh IIeNb pabOThI, METOIBI HCCIECJAOBAHMS, OCHOBHBIC TIIOJIOKEHUS H PE3yIbTaThI
UCCIIEeIOBaHMsl (M3J1araloTCsi OCHOBHBIE PE3YNbTaThl TEOPETUUECKUX W/MIM SKCIEPUMEHTAIBHBIX
WCCIICIOBAHMH, (haKTHUECKUE TaHHbIE, OOHAPY)KEHHBIC B3aUMOCBSI3H M 3aKOHOMEPHOCTH ), BHIBOJIBI
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c 00OCHOBaHMEM HAy4YHOW HOBHU3HBI pE3yIbTaTOB. AHHOTALMS MOXKET BKIIOYATh M JIPYTYIO
UHOPMAINIO, YMECTHYIO C TOYKH 3PEHHS aBTOPOB, HAIPUMEP, PEKOMEHJAINH 110 MPUMEHEHHIO
MOJTyYeHHBIX pe3ynbTaToB. [IpumepHsbiii 00bem anHoTanuu 100-250 cios.

6. Odopmienue popmy.1 B TeKcTe:

a) (hopMyJIbl JOJKHBI OBITH HAOpPaHBI Ha KOMIIBIOTEPE B peaakTope hopmyn Microsoft Word
(Equation), pasmep mpudTa sxBuBanenrer 14 (Times New Roman);

0) B hopmynax peKOMEHIyeTCsl MCIIOIb30BaTh OYKBBI JJATHHCKOTO M TPEUECKOro an(aBUTOB
(kypcuBoMm);

B) (hOpMYJIBI TI€YATAIOTCS IO IEHTPY, HOMEpP — Yy MPaBOro MOJIsI CTPaHUILI (HyMepOBaTh
CIIEYET TOJIBKO (POPMYIIbI, yIIOMHUHAEMBbIE B TEKCTE).

7. OdopMmiIeHHe PUCYHKOB M Ta0JIMIL:

a) pUCYHKH HEOOXOAMMO BBIIEISATH OTIEIBHBIM OJIOKOM JJis yI00CTBa MEepeHoca B TEKCTE
WIM BCTaBIATh U3 (hailna, BBIMOJIHEHHOTO B JIIOOOM M3 OOMICTIPUHATHIX TpadUuecKux
PEIaKTOPOB, MO/ PUCYHKOM CTaBUTCS: PHc. 2. 1 ganee cieayroT MosiCHeHUS;

0) ecniu B TEKCTE HE OAHA TaOJIWIA, TO UX CIEAyeT MPOHYMEPOBaTh (CHAYaga MUIIETCS:
Tabnuia 2, Ha TOM ke CTPOKE Ha3BaHUE TAOIHIIBI TTOTYKUPHO, U JaJiee CIeAyeT caMa TaluIa),

B) €CITM B TEKCTE OHA TAa0JIMIIA WM OJMH PUCYHOK, TO UX HyMEpPOBaTh HE CICIYET;

T') TaOJIMLBI TOJKHBI UMETh «BEPTHKATBHOE)» MOCTPOCHHUE;

1) B TEKCTE CCHUTKM Ha TAOJMIIBI M PUCYHKH JETAIOTCS CICAYIOUIMM 00pa3oM: puc. 2, Tabm. 4,
€CJIM BCEro OJIH PUCYHOK WJIM OJIHA TabJIHIIA, TO CIIOBO MUIIETCS HETUKOM: TabIHIa, PUCYHOK.

8. Odopmienue 6udauorpadguu (CNUCKA JIUTEPATyphl):

Choucok nurtepaTypsl JODKEH colaepXarb He MeHee 10 HMCTOYHMKOB, UISI 0030pHbIX
AHAJINTUYECKHUX CTaTel He MeHee 25 HCTOUYHHNKOB.

[Ipy TOM KOJMYECTBO CCHUIOK Ha CTaThbU M3 MHOCTPAHHBIX HAYYHBIX KYPHAJIOB M JIpyrue
WHOCTpPAaHHBIC MCTOYHHKHU TOJKHO ObITh HEe MeHee 30 % or o0miero KoiMyecTBa CCBUIOK, JUIS
0030pHBIX aHaTUTHYECKUX cTaTtel He Menee 50 % .

B cnicke nuteparypsl 1omkHO ObITE He 6osiee 30 % MCTOYHMKOB, aBTOPOM JINOO COAaBTOPOM
KOTOPBIX SIBJIAETCS aBTOP CTaThH.

Ilpasuna ogpopmnenus cnucka 1umepamypol.

a) B TEKCTE CCBHUIKM Ha ITUTHPYEMYIO JIUTEPATypy OOO3HAUYAIOTCS TMOPSAKOBON HHGPO
B KBAJIPAaTHBIX CKOOKAX;

0) CIIMCOK JOJDKEH COJNEpXKaTh IUTUPYEMYIO JTUTEPATypy, MPOHYMEPOBAHHYIO B IOPSIKE
€e YIOMHHAHHUS B TEKCTE.

[Tpucrareiinbie oubnuorpaduaeckue CITUCKH JTOJKHBI COOTBETCTBOBATh
I'OCT P 7.0.5-2008.
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Annotation. An analysis is given of administrative barriers that create prohibitions and restrictions
in civil society that are not justified from the point of view of the balance of social and legal values, which
would predetermine the effectiveness of the modern «regulatory guillotine», aimed primarily at freeing
economic entities from excessive administrative guardianship and on the development of market, self-
regulatory mechanisms. It is indicated that so far in science there has not even been a generally accepted
definition of the concept of administrative barriers, the elemental composition of this concept,
the methodology for searching and identifying administrative barriers, their socio-legal and economic
analysis has not been formed.

Keywords: administrative and legal regulation, administrative and legal means, administrative
barriers, administrative prohibitions, administrative and legal obligations, administrative and legal
restrictions, administrative control, monitoring of administrative barriers, regulatory guillotine

For citation: Zhurba A.S., Pechenevsky V.S., Strezhnev E.A., Cherepanov S.N. Administrative barrier
as a category of administrative and legal regulation // Monitoring and expertise in safety system 2022. Ne 2.
P. 50-54.

For the first time, the concept of an administrative barrier appeared in the Decree
of the President of the Russian Federation of June 29, 1998 Ne 30 [1] and was determined mainly
in a negative sense — somehow an administrative and legal obstacle, restriction, unreasonably
established condition or prohibition, which do not carry a useful social and legal burden, but hinder
the development of entrepreneurial activity in Russia. This legal act, of course, played a positive
role for the development of entrepreneurship: its importance for overcoming obstacles in registering
entrepreneurial activities was noted in 2005 by a number of specialists on state registration of legal
entities [2, p. 5].

However, the problem of administrative barriers was not and could hardly be completely
eliminated by means of only one normative act: in the first decade, a number of normative acts
of federal executive bodies are adopted. (the last of the effective acts of this period include, for
example, the Order of Rostekhnadzor dated April 15, 2008 Ne 241 [3]). Carried out its Fire
inspection functions in this direction and the Prosecutor's Office of the Russian Federation [4].

And yet, for the entire indicated period, administrative barriers were not considered
in Russia in a systemic capacity: until 2011, they were considered as something intradepartmental,
easily eliminated at the level of regional or federal executive authorities, only temporarily and
pointwise hindering the development of a national economy. Only by 2011 did the understanding
of the need to form a holistic concept of counteracting administrative barriers come, which,
as it became clear, were not just a legacy of Soviet law, but turned out to be a self-reproducing
phenomenon. Therefore, in 2011, the Government of the Russian Federation is moving from
individual measures to eliminate administrative barriers to the Concept of their reduction [5], and
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even then a number of scientists pointed to the task of their reduction as the main one for
the implementation of administrative reform [6].

And yet the fight against administrative barriers was considered at that time still albeit
a large-scale one, but a one-time, «stage-by-stage», transient task, which, as it was then thought,
could be solved one-time by a number of administrative (reformist) measures. As a result,
the Russian Federation lacked a unified, consistent and, most importantly, the ongoing state policy
to overcome administrative barriers.

As subsequent events showed, it became clear only by 2017 that overcoming administrative
barriers to free the potential of the Russian economy, primarily under the conditions of sanctions,
is one of the most important areas of state policy to develop competition and counter
the monopolization of markets. In particular, according to the estimates of the Ministry
of Economic Development, back in 2019, there were «more than 9 000 regulations establishing
mandatory requirements, while some of them are redundant and inefficient, as well as obsolete both
morally and technologically» [7]. This understanding led to the formation of a set of state programs
on the elimination of administrative barriers: Decree of the Government of the Russian Federation
dated September 29, 2017 Ne 1184 [8] was adopted, which fixed the general procedure for creating
and implementing action plans to eliminate administrative barriers. At the same time,
the Regulations on the development and implementation of such measures, approved by this
Resolution, contained such a significant section as monitoring the implementation of «road maps».
Thus, each approved «road map» from that moment on became not only mandatory, but also subject
to continuous monitoring. on its actual implementation, assessment of the speed of implementation,
emerging obstacles etc. Almost simultaneously, the need for a high level of administrative barriers
was again drawn to the attention of the President of the Russian Federation [9], who demanded
from the Government to submit by 2019 proposals aimed at reducing them.

During the subsequent 2018, the Government of the Russian Federation adopted several
legal acts aimed at implementing the said resolution. These include, for example, orders
of the Government of the Russian Federation of March 29, 2018 Ne 535-r [10] and April 3, 2018
Ne 576-r [11]. This activity of the Government of the Russian Federation continued in 2020-2021 [12].

Since 2018, many action plans (strategies) adopted by the federal executive authorities
include an analysis of the current legislation to reduce or eliminate administrative barriers [13].
Thus, the reduction or elimination of administrative barriers has acquired the qualities of a state
function: constancy and consistency, has now turned into a separate and subject to special control
(monitoring) direction of state policy. At the same time, the task of reducing administrative barriers
is being implemented and non-governmental organizations. So, among the priority areas of activity
of the Chamber of Commerce and Industry of the Russian Federation for 2021-2025. Contained and
analysis of legislation and law enforcement practice in order to reduce administrative barriers [14].

Thus, three stages in the development of Russian legislation can be distinguishedon
countering administrative barriers:

— 1998-2011, when they were seen only as a temporary legacy of the excessive
bureaucratization of Soviet law;

— 2011-2017, when the fight against administrative barriers began to be seen
as an administrative reform task to be solved,

— 2017 - the present, when the understanding of the need for a constant, systematic struggle
against administrative barriers came to legal science and lawmaking, when this struggle began
to be considered as a state function and a separate direction of state legal policy.

Simultaneously with law-making decisions, in legal science the very concept and legal
nature of administrative barriers were comprehended. Back in 2015, the expediency of forming
a «single scientifically based approach to determining the essence and content of the concept
of «administrative barriers» was recognized, which will largely allow to unify, systematize and
ultimately improve the efficiency of scientific research aimed at developing measures to reduce
negative impact of administrative barriers on the development of Russian entrepreneurship» [15, p. 118].
At the same time, it is necessary to emphasize the need to create such a definition of administrative
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barriers, which would make it possible to legally specifically identify them in the normative array,
to conduct a legal examination of their content and monitoring of their application, to assess their
practical significance for the legal system, to consider law-making possibilities for replacing them
with other administrative and legal means.

Unfortunately, such a definition has not yet been created. So, G.B. Kozachenko and
E.V. Samoylenko define them as «obstacles that arise in the organization and implementation
of business entities, created by individual officials of executive authorities» [16, p. 22]. However,
this definition is obviously does not stand up to criticism: firstly, the question arises why
administrative barriers are recognized as obstacles only for business entities, and not in general for
all subjects of economic activity or even for all subjects of civil society. Secondly, the question
arises why these obstacles are created, according to the named authors, only by «individuals»:
it is obvious that they can be created not only by officials, but also by public authorities (and
in general by any subjects of administrative and power activity) in general, while the state
authorities that create administrative barriers can relate not only to the executive, but also to the full
extent to the legislative (both regional and federal) authorities. Thus, this definition cannot
be neither on legal accuracy, nor on the comprehensiveness of relations to identify and eliminate
administrative barriers.

The following definition of administrative barriers was more accurate: «objective obstacles
to the organization and implementation of entrepreneurial activity caused by regulatory legal acts,
actions or inaction of state authorities and local self-government» [17, p. fifteen]. In particular,
its positive aspects are:

— the broadest representation of the subjects that create administrative barriers — as state
authorities and local self-government (all public authorities are covered);

— legal sources of administrative barriers: both regulations and individual legal acts and
de facto acts (all of which can be covered by the above notion of «acts and omissions»).

However, this definition also raises two questions: firstly, why do the named authors
consider the obstacles as «objective», although the essence of the administrative barrier lies
in the fact that it is far from always objective (objectively necessary, arising from the essence
of the current legal order) character, but, on the contrary, is often a subjective, artificially created
legal obstacle.

Secondly, these authors once again pay attention only to restrictions directed purely against
the freedom of entrepreneurial activity, while in fact administrative barriers limit and bind to one
degree or another the freedom of the entire civil society.

Interesting is the definition of administrative barriers given by E.S. Nabiullina: «the redundancy
of the set of established mandatory rules; internal inconsistency of the established rules» [18]. In addition
to the legal impeccability of this definition, it should be noted that it presents administrative barriers
as a phenomenon that is extremely negative for the existing legal order, as an «excessive» regulation
of social relations where there is no need for this regulation. At the same time, the value of this definition lies
in the formulation of the central question for the concept of administrative barriers: how useful and,
on the contrary, how redundant is this or that legal regulation, what and where is the balance between
the usefulness of the legal regulation of this or that social relation and the harm caused by the intrusion into
natural, market regulation.

Thus, the definition of E.S. Nabiullina reveals the main, substantive problem of administrative
barriers, which consists not so much in the fact that they, by their binding effect, are directed towards both
sides of administrative and legal regulation — both powerful and subject subjects, but how to balance their
content in such a way that the beneficial social and legal effect of their action exceeds the limiting, negative
effect, the harmfulness of which for the development of the domestic economy was indicated
by the President of the Russian Federation back in 1998.
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From a formal legal (instrumental) point of view, administrative barriers are considered
within the framework of the general theory of administrative and legal means. As scientists note,
«the following features are common to branch legal means: belonging to universal legal methods
(instruments) for ensuring the rights and interests of subjects of law, consistency and complexity;
focus on achieving socially significant goals, are a reflection of the resources of law; are included
in the structure of the mechanism of legal regulation; ensuring a legally significant result» [1, p. 90].
From the point of view of the structure of the mechanism of legal regulation, the following
classification of legal means can be distinguished.

At the level of rule-making, legal means that can create administrative barriers include:

— regulatory prohibitions;

— regulatory restrictions (which can also be considered limited prohibitions);

— normative obligations (administrative and legal norms that encourage subject subjects
to active actions).

At the level of individual law enforcement, legal means that can create administrative
barriers include:

— individual legal prohibitions;

— individual legal restrictions;

— individual legal obligations.

At the same time, it seems that administrative and legal means correlate with administrative
barriers as general and special: the latter are such administrative and legal means that are not due
to the real social need for their establishment and (or) application. The absence of such a social and
legal justification for the introduction of an administrative-legal obligation, restriction or complete
ban — entails consequences that have already been studied in sufficient detail in economic science:
it consists either in the termination of economic activity by its subjects, or in full or partial transition
of these entities into the «shadow» sphere (for example, according to the statement of the President
of the Russian Federation V.V. Putin, in 2016 there were about 30 million Russian citizens
in the shadow economy [2]).

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022
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These administrative and legal means may also differ in the degree of breadth
of administrative discretion of the subject of administrative jurisdiction:

— strict barriers, that is, barriers that exclude any possibility (freedom) of administrative
discretion of the subject of administrative power;

— barriers with alternative powers of administrative authorities, that is, such administrative
prohibitions, restrictions or obligations that can be applied by officials (executive authorities)
alternatively, but within the existing set of jurisdictional means;

— barriers with relatively certain powers of the subject of administrative power, that is, such
prohibitions, restrictions or obligations that are applied solely at the discretion of the official (body).

Administrative barriers can also be divided depending on the duration of their action into
permanent and temporary ones, while their length in time can be absolute (with an indication
of the exact period) or relative (the termination of which depends on circumstances about which
it is not known for certain whether they will come or will not come).

Administrative barriers can be subdivided according to the spatial criterion, in particular,
to federal, regional and municipal (intermunicipal) ones.

It is more difficult to classify administrative barriers by industry; in this case it looks like
a typology (classification with blurred boundaries). In particular, it is possible to single out
administrative barriers in the sphere of production, construction (in particular, as experts note,
«on average, during the construction of an apartment building, developers go through
100 procedures, spending about 3 years on this» [3, p. 171]), transportation, in the field of general
licensing activities of the state and municipalities.

The classification of administrative barriers can be carried out according to the circle
of persons, to which they apply: it can be all individuals, or only business entities, or certain
categories of business entities.

However, from the point of view of the Russian system of law, the most significant
is the classification of administrative barriers into those applied in public law -
in the implementation of financial, customs, environmental, administrative (and within
its framework — permitting, control, Fire inspection) activities, and applied in private law.

The latter include barriers that are not administrative in the legal sense, but which also
hinder the freedom of entrepreneurial activity. So, the Order of the Government of the Russian
Federation of June 2, 2016 Ne 1083-r [4] provided for the elimination of administrative (in fact,
related to the number of civil law) barriers created in relations regarding the connection of objects
to networks of engineering and technical support. Among the legal measures their elimination
is attributed to the traditional increase in the transparency of procedures and a clearer definition
of their timing. In addition, at the level of the Government of the Russian Federation, the rules for
non-discriminatory access to the main networks (water supply, sewerage, heat supply, etc.) and
standard forms of contracts for connection to these networks are approved.

At the same time, the most significant area is the reduction of administrative barriers
in the process of not preliminary or subsequent, but current administrative control — as creating
the greatest obstacles in the implementation of economic activity. For example,
as S.A. Agamagomedova, «the reduction of administrative barriers in the passage of various types
of state control and supervision is proclaimed as a vector of the ongoing reform, one of its goals»
[5, p. 8].

Indeed, as follows from the Passport of the priority program «Reform of control and
supervision», «world practice indicates the active use of risk assessment methods in order to reduce
the overall administrative burden on business entities with a simultaneous increase in the level
of efficiency of the control and supervision activities of the authorities» [6]. Thus, the development
of a risk-based approach is considered as one of the ways to eliminate administrative barriers
in the implementation of control and Fire inspection activities.

The so-called regulatory guillotine has become the second direction for eliminating
administrative barriers in the implementation of control and Fire inspection activities.

Its first stage is described as follows: «in order to speed up the process of updating
mandatory requirements, a rule has been introduced to accept new mandatory requirements only
after the cancellation of two obsolete ones (1 in 2 out)» (mentioned Priority Program Passport).
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Currently, administrative barriers in the field of control and supervision are largely refuted
by the provision of clause 5.1) part 1 of Art. 24.5 of the Code of Administrative Offenses
of the Russian Federation, from which it follows that non-compliance with the mandatory
requirements contained in regulatory legal acts, if their non-compliance in accordance with Part.
Ch. 3, 4 and 7 st. 15 FZ dated July 31, 2020 Ne 247-FZ «On Mandatory Requirements
in the Russian Federation» [7] cannot be a basis for bringing to administrative responsibility,
excludes the possibility of proceedings in a case of an administrative offense.

This direction has already received its detailed implementation in a number of resolutions
of the Government of the Russian Federation: types of state control (supervision) were approved,
within which normative acts with mandatory requirements lose their force [8], as well as a reverse
list of normative legal acts in respect of which the provisions of h.h. 1, 2 and 3 art. 15 FZ
«On mandatory requirements in the Russian Federation», that is, the provisions on the regulatory
guillotine [9].

However, the problem seems to be that these normative acts were distributed without
the necessary careful monitoring of their usefulness, effectiveness, social validity of their action
in general. Their guillotining occurs mainly on formal grounds: in relation to a particular branch
of administrative supervision and the deadline for adoption (as follows from Article 15
of the Federal Law dated June 31, 2020 Ne 247-FZ, it is determined on January 1, 2020), while
the real control, protective value of this or that barrier is not evaluated in any way.

The reason for this situation is that, as noted in the Ministry of Economic Development
of the Russian Federation itself, the «regulatory guillotine» has a «large-scale» character, and
its goal is «total» [10], that is, a general revision of mandatory requirements. Obviously, the scale
and totality, given the lack of time for the analysis of each of the existing regulatory legal acts,
significantly reduce, if not exclude the possibility of their detailed analysis of their «barrier» effect
(however, at the moment there is no methodology for such an analysis), due to with which the state
has all the risks of «throwing the baby out with water». The existing requirements for the creation
of new legal acts «with the broad participation of the business and expert communities» [10] are
still extremely abstract, since the mechanism of such «broad» participation has not been defined,
and the additional involvement of representatives of the expert community will obviously entail
additional costs, the source of which also remains undetermined. In any case, as the President
of the Russian Federation reported, 12,5 thousand normative acts have now been terminated — with
their replacement by about 400 new ones, «necessary for the relevant regulation» [11].

Another problem of eliminating administrative barriers and implementing the «regulatory
guillotine» in the control and supervision sphere is that under it do not fall under the so-called
«letters» of the federal executive authorities. As you know, by virtue of the second paragraph
of clause 2 of the Rules for the preparation of regulatory legal acts of federal executive bodies and
their state registration [12], the publication of regulatory legal acts in the form of letters, orders and
telegrams not allowed. The inclusion of this provision in the named Rules in 1997 meant that
no law enforcement agencies, and in the first place — the courts — should not take these acts into
account. However, the problem was that, due to their official position and the unified
administrative-legal regime of official discipline, they were obliged to take into account
the controllers themselves — civil servants, officials exercising control and supervision. Acting
according to their own internal rules of «letters», which often contradict the principles of control
and supervision activities, such civil servants created administrative barriers for business precisely
at the stage of law enforcement, — in the area where the action of law-making bodies is limited. For
many years, this provision has caused various conflicts between the business community and
the courts, on the one hand, and federal executive authorities (as a rule, federal services) exercising
control and supervision, on the other. It is noteworthy that in 1994 S.A. Gerasimenko pointed out
that «letters» should be recognized as «an internal matter of the relevant system. Giving this
correspondence the status of official documents and bringing it to the attention of other persons,
the tax authorities, in fact, introduce taxpayers misleading about the true status of these documents»
[13, p. 17]. However and after even more than 20 years, scientists were forced to admit that
«the current practice demonstrates a deviation from this rule: legal positions officially formulated
by executive authorities, although not clothed in the proper form of a legal act ... are considered
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by law enforcers as mandatory for execution» [14, p. 12]. In other words, even if one or another
control and Fire inspection body issues not a normative legal act (which they, as a rule, are not
to issue), entitled but «letters» or «telegrams», local civil servants are obliged, by virtue of official
discipline, to fulfill it, even if it raises doubts about its legality. Moreover, as A.N. Shmelev,
the courts, as a rule, take the side of this Fire inspection body, although «this practice cannot ...
ensure normal legal development» [14, p. 12].

In other words, along with the above-mentioned administrative barriers, defined both
at the level of lawmaking and at the level of individual law enforcement, there is a system that
is outside the legal system, but the administrative barriers indirectly supported by the courts,
contained in the so-called «letters», and a practical solution to this problem have not yet been found.

Perhaps the right way to solve it would be a direct ban on executive authorities and their
officials to refer to such «letters» as on the legal basis of their actions, which corresponds
to the legal regime of official discipline, which, as a rule, refers such letters to documents for
official use. At the same time, it would be correct to prohibit the legal assessment of these
documents by the judiciary, given that it is subject only to the law. The third important direction
of limiting the effect of letters is the prohibition of control and Fire inspection authorities to refer
to them in relations with controlled (supervised) entities or to justify the legality of applying public
law sanctions against them.
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It is shown that as a result of modeling a short circuit using a welding machine on current-carrying
copper conductors in the initial state without subsequent thermal exposure, an individual macroscopic and
microscopic structure is fixed, which distinguishes them from current-carrying copper conductors with
electric arc melting removed from fire sites. The data obtained can be used in the expert fire-technical study
of material objects removed from the places of fires.
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In [1], an example of the practical use of a welding machine was considered as a variant
of the most optimal method for the production of samples of electric arc flashing of current-carrying
copper conductors (t.m.zh.) for educational purposes of the certification sector for experts
of the SEU FPS IPL. The work on this article and its results served as the starting point for
the present study, aimed at studying the individual traces of the electric arc action of a short circuit
that occur during its modeling using a welding machine (hereinafter referred to as the «welding
methody).

To implement the task, a short circuit was simulated between a single-wire and a multi-wire
t.m.zh. one section by the previously described method [1].

Models of short circuit modeling were studied based on the most up-to-date data in the field
of determining the nature of melting of copper conductors, indicated in the thesis [2] in two stages.
At the first stage, a morphological (macroscopic) study was carried out using a LOMO MSP-2
stereoscopic microscope, and at the second stage, a metallographic study was carried out using
a LOMO METAM RV-21 microscope. X-ray phase analysis on the DR-01 RADIAN diffractometer
was not used, since earlier in [1] it was shown that in the case under study it does not give clear results.

Photoimages of macrostructures of melting surfaces and adjacent surfaces of unmelted areas
of t.m.zh. obtained at the first stage of the study are shown in fig. 1, 3. Data and subsequent similar
photographic images were realized by layer-by-layer microscopy.

Results of a morphological study of melting and adjacent surfaces of unmelted sections
of current-carrying copper conductors after modeling a short circuit by the «welding method»:

1. For each current-carrying copper core, near the flashing, there is a section of oxide films
(«temper colors» [3]) located along the area of the cylindrical generatrix. The colors of the oxide
films are distributed over the surfaces of the veins in the form of a gradient, smoothly changing
from bright yellow at the point farthest from reflow to brown at the boundary with reflow.
(It is worth noting that in the presented case (fig. 1 a, b) the length of the oxidized section
is no more than 3 mm (for a stranded core), but during the experiments it was noticed that with
60 © Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022
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a longer exposure to overcurrent, for example, as a result of fusion lived, the area of surface
oxidation increased significantly and changed color).

x22

x20

Fig. 1. Samples obtained as a result of modeling by the «welding method».
Macrostructures of the surfaces of melted current-carrying copper conductors:
a— multi-wire t.m.l.; b —single-wire t.m.1.

Such a distribution of colors of the oxide film is a visual display of the temperature gradient,
which was caused by the local high-temperature effect of an electric arc in a short period of time
of its burning (less than 1 second) under conditions of high thermal conductivity of copper [4].

Under the circumstances of a short circuit in a real electrical wiring, if we assume that in this
case a similar trace pattern of «temper colorsy is formed, then as a result of a developing fire, there
is an extensive (non-localized) effect of its heat on these current-carrying wires, and, already when
300 ° C is reached [ 5], a «leveling» oxide layer will appear on the surface of the conductor, erasing
its initially visual locality (fig. 2).

Fig. 2. Comparison of surfaces of multiwire t.m.zh.
with simulated (a) and real (b) short circuit
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2. Wave-like surges were recorded on all the reflowings, repeating the contour of the reflow,
as if emphasizing it (fig. 3). The brightest (noticeable) surges are located at the «base»
of the reflowings, directly on the border of the «vein-reflow» transition or near it. The surges are
also visible throughout the reflow, however, the most pronounced are at the border of the transition.

Fig. 3. Macrostructures of the melting surfaces of current-carrying copper conductors obtained
by the «welding method»: a — multi-wire t.m.zh.; b — single-wire t.m.g.

Taking into account the electric arc nature of the investigated reflows and the specifics
of the equipment (welding machine) used for this simulation of a short circuit, it can be assumed
that the formation of sagging is the result of a complex interaction of at least two reasons:

— firstly, the absence in the simulation circuit of power supply protection devices, which,
as is known, have a current-limiting factor;

— secondly, the movement of samples relative to each other by the operator of the experiment
(simulation) during the arcing period.

Modern power protection devices, namely circuit breakers [6], are equipped with instantaneous
electromagnetic releases, a special design of trip contacts and arc chutes, the effective interaction
of which causes the circuit breaker to trip at emergency currents less than the expected (maximum)
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value (i.e. less than the short-circuit current short circuit obtained during its calculation or measurement
at the point of occurrence of a potential emergency mode).

Fig. 4. Comparison of the macrostructure of the weld [8] of steel structures (a), simulated (b)
and real (c) short circuit flashing t.m.zh.

The movement of current-carrying conductors relative to each other occurs in the period from
touching (closing) the samples to their separation, and entails the movement of an electric arc.
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Thus, under the conditions of implementation of the proposed modeling method, stable burning
of the electric arc occurs when two mutually melting current-carrying wires move. In this case,
the electric arc burns until it is broken by mechanical separation of the closed wires.

In fact, an imitation of the electric arc welding process was carried out, which, most likely,
ultimately causes the specific formation of the macrostructure of the surface of the flashings in the form
of wave-like influxes or the so-called «scaly structure» [7], which is formed during electric arc welding,
for example, steel structures (fig. 4 a, b). Such formation of the surface of the welded joint during
welding of structures is explained by.

In the event of a short circuit «before the fire» in a real electrical network, where the current-
carrying cores within a single stranded wire are stationary relative to each other, and the emergency
mode is turned off in a fraction of a second [10] by protection devices, such a movement of the wires
does not occur, respectively, the trace pattern shown is not formed (fig. 4 c).

However, it is impossible to exclude the formation of such surface marks when shorting single-
core wires (not limited by a single insulation) in the absence of electrical protection devices. This
assumption is associated with the possibility of movement of current-carrying conductors relative
to each other as a result of the action of electrodynamic forces [11], which are a possible consequence
of a short circuit.

Fig. 5. Panoramic image of microstructure of the reflow of a multiwire t.m.zh.,
modeled by «welding method»

Panoramic photographic image of the microstructure of a multiwire t.m.zh. and characteristic
areas of direct fusion, obtained at the second stage of the study, are shown in fig. 5, 6.

The results of a metallographic study of the melting of a multiwire t.m.zh. after simulating
a short circuit by the «welding method»:

1. There is a straight boundary between the flashing and the core, which corresponds
to the current data [2] on the study of the electric arc effect of a short circuit.

2. The reflow microstructure is a hypoeutectic alloy of the Cu-Cu,O system. The entire (except
the near-surface perimeter) area of the microstructure of the shown reflow, in contrast
to the microstructures of the reflows simulated under conditions as close as possible to real ones [2],
as well as removed from fires [12], is a dense (i.e., a significant number of grains per unit area:
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on the presented microstructures there are more than 60 grains per 0,01 mm?) cellular-dendritic
structure, with individual accumulations of only columnar copper crystals «cutting throughy it and
separately occurring copper dendrites, the axes of which have developed to the third order. Large
columnar crystals of the entire area under study have a predominant orientation perpendicular
to the «vein-melting» boundary. There are pores of different sizes, distributed over the entire area.

Subsurface layer with eutectic Developed dendrite with
3rd order axes

--

Cell structure with eutectic

1 > wi utectic mesh 20, 6 %
Cell structure with eutectic mesh 2 mesh 41.9 %
Combination of cellular The smallest grain of melting

and columnar structure

Fig. 6. Characteristic areas of the microstructure of the simulated reflow of a multiwire t.m.g.

The fine cellular-dendritic structure closer to the «vein-melting» boundary has a fine eutectic
network (Cu-Cu,0) along the grain boundaries with an area of up to 42 % (which corresponds
to 0,16 % O;). And closer to the boundary of the spherical part of the melting, the area occupied
by the eutectic increases up to 100 % in the near-surface layer located along the entire perimeter.

The average transverse size of dendritic grains of the entire section area does not exceed 10 pum,
and the average transverse size of the dendritic grains of the region of the maximum crystallization rate,
which is emphasized in the dissertation work [2], does not exceed 2 um.
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Such a fine structure of fast crystallization grains, which form a dense structure and occupy
almost the entire melting area, can be explained by a combination of the following factors:

— welding arc temperature (5000-6000 °C, [13, 14]) above the temperature of the arc
of a real short circuit in the network up to 1000 B (1500-4000 °C, [15]);

— high temperature- and thermal conductivity of copper [4];

—a small volume of molten metal relative to unmelted t.m.g;

—short arc burning time.

The combination of these conditions contributes to the occurrence of a high degree
of supercooling of the molten metal, which, as is known [16], is one one of the most important
factors in the formation of a fine-crystalline structure during the crystallization of a liquid metal.

Fig. 7. Panoramic image of the reflow microstructure of a single-wire t.m.g.

Panoramic photographic image of the microstructure of a single-wire t.m.zh. and
characteristic areas of direct fusion, obtained at the second stage of the study, are shown in fig. 7, 8.

It should be noted that the microstructure of the multiwire t.m.l. (fig. 5) differs from single-
wire (fig. 7). In the latter, despite the fact that the spherical part of the melting has a similar
macrostructure from a morphological point of view (fig. 2), its microstructure, in addition
to the previously indicated metallographic features, has its own significant features.

The panoramic image (fig. 7) clearly shows that there is an elongated boundary between
the fusion and the vein, which is located directly in the spherical part of the fusion and visually
divides it into two areas: internal (central) and external. According to current research [2], this
feature is typical for the occurrence of current overload (overcurrent).

The outer region, which forms a «fusion ball», as in the case of a stranded t.m.zh. has
the same microstructural features (fig. 8). And the central region of this reflow has not a cast, but
a deformed annealed microstructure, which changes significantly in the area from the beginning
of the spherical part of the reflow to its end (fig. 7, 9).
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Subsurface layer with eutectic Developed dendrite with
3rd order axes

Cell structure with eutectic Cell structure with eutectic
mesh 25,8 % mesh 36,6 %

-

Combination of cellular The smallest grain of melting
and columnar structure

Fig. 8. Characteristic areas of the microstructure of the simulated reflow of a single-wire t.m.g.

Fig. 9. Characteristic areas of the microstructure of the central (unmelted) part of the simulated
melting of a single-wire t.m.zh.:a — microstructure at the «beginning» of melting (fig. 7);
b — microstructure at the «end» of melting (fig.7).
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At the end of reflow (fig. 9 b), medium-sized annealed copper grains with annealing twins
are observed, while at the beginning of reflow (fig. 9 a), the grains also have annealing twins, but
the grains are much larger, uneven grain size is observed, and all grains have melted boundaries.

Such a change in the microstructure of the unmelted central part of the core only within
the boundaries of melting indicates a high locality of heating, which is uncharacteristic of current
overload, which, despite the elongated boundary, which is one of its key features [2], does not
actually confirm significant heating of the t.m.l. outside the «ball» of reflow. The pattern of changes
in the microstructure of the unmelted central part of the core corresponds to the zone of thermal
influence of the thermal energy of the electric arc [17].

It should be noted that earlier R.J. Roby and J. McAllister [18] conducted a large-scale work
with numerous experiments on testing wires with current-carrying copper conductors, in which
various fire scenarios were implemented in an existing electrical network. The simulated samples
were studied using a stereomicroscope, a scanning electron microscope, and metallographic
analysis. A trace pattern similar to that revealed in the present study was not recorded in [18].

Summarizing the foregoing, it can be stated that current-carrying copper conductors with
electric arc flashing of a short circuit obtained by the «welding method» implemented on wires
in the initial (factory) state without subsequent thermal exposure:

1. They have an individual macroscopic structure both directly on the surface of the fusion
(«scaly»), and on the surface of the core adjacent to the fusion («tint color»), which distinguishes
it from the fusion removed from the place of fire.

2. They have an individual microscopic melting structure with features («dense (on average
more than 60 grains per 0,01 mm?) cellular-dendritic microstructure with separate accumulations
of large dendritic copper crystals and an average transverse grain size of fast crystallization
of no more than 2 umy) that distinguish it from melting, seized from the place of fire.

3. In a multi-wire version, they can be successfully used for educational purposes for
the certification sector of experts of the SEU, as samples of a classic short circuit formed under
conditions before a fire (shape, locality, boundary, oxygen, dendrites with an average transverse
size of not more than 10 microns).

4. In a single-wire design, they cannot be fully used for educational purposes by the SEU
experts certification sector, because in addition to the microstructure of the classical short circuit
formed under conditions before the fire, the melting has a specific central zone, which
is uncharacteristic of a real short circuit according to current research [2].

The results obtained in this work in a complex (macrostructural and microstructural) can
be used in an expert fire-technical study of material objects removed from fire sites, in the form
of single-wire and multi-wire current-carrying copper conductors with electric arc melting,
to identify a possible staging of an emergency operation of the power grid [19] and simulation
of the technogenic cause of the fire [15]. The proposed set of studies can be implemented with
a standard set of equipment that exists in any SEU FPS IPL.
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Annotation. It is shown that the use of the integral and field fire models leads to fairly identical
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Modern methods of ensuring fire safety include, among other things, the conduct
by specialists of the Federal Fire Service (FPS) of numerous and rather laborious fire-technical
calculations, which assume the results of modeling closed fires as initial ones. In addition
to traditional calculations related to the heating of fire barriers and load-bearing structures, such
tasks include: analysis of aerodynamic processes associated with the redistribution of air flows and
combustion products in the premises of a building in a fire [1, 2]; calculation of fire extinguishing
parameters based on the analytical method, determination of the critical and optimal intensity
of the fire extinguishing composition supply [3]; implementation of a comparative assessment
of the effectiveness of extinguishing fires by various methods [4]. In addition, important tasks are
to establish the circumstances of the occurrence of a fire and identify the possibility of its criminal
nature [5, 6], as well as calculations related to individual fire risk assessments [7, 8].

The implementation of the modeling process is possible on the basis of one of the possible
models: integral, zone and differential (field).

Integral mathematical models of a fire in a room describe the time dependences
of the average volumetric parameters of the state of the gaseous medium, however, it is not yet
possible to obtain an analytical solution for the complete unsimplified system of differential fire
equations, taking into account the influence of gas exchange processes in the combustion zone with
the atmosphere, the intensity of heat transfer through the fences, and the burnout rate of the fire load
seems possible [9].

In zone mathematical models of fire, the problem of one of the shortcomings of integral
models was solved, which limited the results obtained to a description of the processes of changing
the average volume parameters in the entire studied fire space. In zonal mathematical models,
the upper and lower zones, as well as the convective upward flow zone (column zone) are

70 © Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022



Monitoring and expertise in safety system Ne 2—-2022

distinguished from the fire space, and for each of these zones an integral mathematical model
of the fire is formed. The accuracy of the calculation performed for any zone should be higher than
for the entire room [10].

Field mathematical models of fire are based on the application of the equations
of continuum mechanics, as well as equations that are interpretations of the laws of conservation
of mass, momentum, energy and masses of components in the analyzed small discrete volume.
It was shown in [11] that the main difficulty in applying the field mathematical models of a fire
is the insufficient consideration of turbulence processes in a gas flow. Some authors note that
attempts to form a universal model of gas flow turbulence in a fire turned out to be unproductive
[11,12]. In addition, the processes of formation of combustion products of a complex fire load,
which significantly affect the dynamics of the formation of concentration and temperature fields,
taking into account the volume of the room, and the geometric dimensions of the openings, have not
been sufficiently studied.

However, it was shown in [13] that the use of the integral and field fire models leads
to fairly identical results. This makes it possible to simplify the solution of the problem if there
is a need to estimate the average value of the temperature of the gaseous medium in the room,
at least for cases where the loss of thermal energy with combustion products through the openings
is insignificant.

In the integrated model of a fire in a room, the gaseous medium that fills the room
is considered to be an open thermodynamic system that is separated from the external environment,
i.e. atmosphere by enclosing structures: walls and ceilings (fig 1). The solution of the problem can
be simplified if a number of assumptions are made: the gaseous medium that fills the room
is @ mechanical mixture of ideal gases in a state of local equilibrium; isobars inside and outside
the room converge in the planes of window and door openings; the distribution of the fire load does
not affect the conditions of heat and mass transfer between the gaseous medium in the room and
the outside atmosphere [1, 14].

The integral fire model assumes that the state of the gaseous environment on a fire
in the enclosures at any time t can be described by setting average volumetric state parameters, such
as absolute pressure Pm, average density pm, average absolute temperature Tm and volume or mass
fractions of the gaseous environment components filling room x1, X2, X3....Xi.
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Fig. 1. Indoor fire scheme:
1 - room fencing; 2 — window and door openings; 3 — fire load;
G,, G, — mass flow rates of outgoing combustion products and incoming air, respectively;
y — fire load burning rate; V — free volume

From the Mendeleev-Clapeyron equation, one can obtain a relation connecting the values
of the mean volumetric pressure of the gaseous medium P, its density p, and the absolute
temperature Tp,:
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T =P b
; Pm " R
where R — universal gas constant; u, — average molar mass of the gaseous medium indoors.
The system of differential equations (1) that make up the integral model of a fire in a room
includes the material balance equation (2), the oxygen balance equation (3), the combustion
products balance equation (4), the inert component balance equation (5) and the energy equation (6):

e 3
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where x; — current volume fraction of oxygen; xj, — volume fraction of oxygen in outdoor air;
X1y — Volume fraction of oxygen in combustion products escaping through openings;
n — fire load incomplete combustion factor; L; — mass of oxygen required for combustion of 1 kg
of fire load; L, — mass of combustion products formed during the combustion of 1 kg of fire load,;
x3 — current volume fraction of nitrogen in combustion products; xs, — volume fraction of nitrogen
in outdoor air; x3. — volume fraction of nitrogen in combustion products escaping through openings;
k — adiabatic constant of combustion products; Q,” — specific heat of combustion of a fire load;
T, — outdoor temperature; I, — enthalpy of combustion products; Q, — current heat flow;
m — correction factor taking into account the drop in the enthalpy of the outgoing combustion products.

The solution of the system of equations (1) involves setting the initial conditions that
describe the state of the thermodynamic system before the start of the fire (7);

{Pm . Pom; pm - pom; Tm :Tom ;}
. ) 7
X; = Xors Xy = X521 X31 = Xo3- ")

There is a successful experience in solving such problems both on the basis of the use
of universal software tools, such as MathCad [15] and the system of structural and simulation
modeling Simulink as part of the MatLab application package [11]. In both cases, the researcher has
no restrictions in choosing a fire model: integral, zone or field, the software capabilities allow this.

But for the practical use of the possibilities of simulation-block visually-oriented modeling
of the Simulink system, the user needs to master they need at least the initial skills of working with
the Fortran compiler, as well as the routine time spent on searching the reference literature for
the thermophysical properties of the simulated medium and their subsequent input through a not
always Russified interface. This limits the use of universal FPS in fire engineering calculations
by practical specialists and stimulates the transition to specialized software.

The most popular is the CFAST (Consolidated Model of Fire and Smoke Transport)
combined fire and smoke distribution model, which implements a two-zone fire model in fences
and allows you to calculate the dynamics of the spread of smoke, gases released during combustion,
and the temperature in the premises of a building during a fire [16, 17]. The initial data used
in the modeling process are consolidated in a special file containing a database of objects under
study and the thermodynamic properties of the medium.
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Also interesting is the experience of using the FDS (Fire Dynamics Simulator) field model,
which is based on hydrodynamic analogies in estimating the parameters of the movement of gas
flows caused by fire, which limits the use of personal computers due to limitations in the amount
of RAM and a significant duration of the calculation [9]. The data entry interface is based
on the capabilities of the PyroSim fire risk assessment software package [18], and, as a rule,

a special SmokeView software package is used to visualize the results of fire simulation [19].
The most characteristic features of some software-implemented fire models, as well
as fire resistance models, are summarized in table. 1.

Tabl. 1. Characteristic features of software-implemented models

Model name Model view Simulation results Application features
Two-zone fire | 1emperature, concentrations of harmful | o o o ara st
BRANZFIRE model gases, airflow due to ventilation and in communicre)ltin Volumes
flames, zone heights, visibility g
Ability to import CAD models
Kameleon Field model dispersion of combustion products, from other applications
FireEx KFX of a fire ignition and spread of fire (PDS, PDMS, IGES, Flacs
macro, others)
Field model [lapameTps! pacnpocTpaHeHus Hokapa | YoOHas cucrema
SMARTFIRE . .
of a fire Y TPOJIYKTOB TOPCHUS; Busyanmsanuu DataView
Fire resistance Characteristics of the propagation There are functions
BISTRA model of heat in two-dimensional objects of visualization and processing
of arbitrary shape of simulation results
Fire resistance Prediction of the impact of combustion —_—
BRANZ TR8 model products on concrete structures Distributed for free
Predicting the behavior of a structure
Fire resistance at various temperatures, taking into Can be used to model 1-, 2-
SAFIR . . .
model account changes in geometry, thermal and 3-dimensional structures
expansion and mechanical properties
Fire resistance Calculation of heat propagation in 3D Includes non-linear radiation
VOLTRA .
model free-form structures calculation model

A common drawback of the presented models is the significant complexity of the procedure
for entering the initial conditions of the problem being solved. The solution to the problem can
be the input of fire load parameters based on its reduction to the characteristic load of a functionally
similar room.

The calculation of the parameters describing the state of the thermodynamic system during
an internal fire is based on the cyclic algorithm proposed in [20] and, after its implementation
in the structure of the software package, is shown in fig. 2.

Selecting the appropriate option from the proposed menu allows you to with a deterministic
analog or source, establish the fire load parameters characteristic of the object under study.
The interface of the software package in the mode of entering initial conditions, which implements
the integral model of fire in fences, described in [9], is shown in fig. 3.

Presentation of fire simulation results in enclosures is possible as in tabular and graphical
form (fig. 4), while the screen simultaneously displays the initial data.

To verify the presented model, we used the data of a full-scale experiment presented in [21],
which, in turn, were based on the data from [22].

Experimental data were obtained by the US National Institute of Standards and Technology
using the NBS Multi-Room method for a fire in two rooms, 4,8*2,2 m in size, united by a corridor,
having one exit to the outside with dimensions of 2*0,8 m at a source power heat dissipation
100 kKW. As a functionally-similar room, the conditions of a full-scale experiment corresponded
to a fire in a warehouse for rubber products (Form 5.2 — storage buildings, structures, parking lots
for cars without maintenance). Experimental data, as well as simulation results are given in table. 2
and fig. 5.
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Entering the geometric
characteristics of the room
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Fig. 2. Algorithm for calculating the parameters of the state of a thermodynamic system in an internal fire

HoumeHOSOHUE 2PYIIT MOMELEHUT WAL S0H POCHOMONIEHIA MOMTPHOT HOZpy3Ky [ Krooc
Y HEL HOHOABHOD MoMapHOE ONOCHOCI U SOTHET 1 noMeje i )
Mof8 Mouma (®3.5— MoMEWEHUET GP2THUSIL LT BEIMOG020 L KOMMYHTABHOZ0
OOCTY R EaHEN )

Topa: dpESECUNT + KTPIMION + MO LT

0.5+, 25+0,25)
S N\

AHANOr WA HCTOUHMHE

Mocco nosopHEU
HOZpYIRU, K2

SO0

Fig. 3. Interface of the software complex in the mode of input of initial data
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Fig. 4. Interface of the software package in the mode of outputting simulation results

Tabl. 2. Experimental data and results of indoor fire simulation

Current time, min 15 3 45 6 75 9 10,5 | 12 135 | 15 16,5
Experiment t,, °C 90 110 | 350 |390 |420 |450 |[550 |590 | 700 |650 |600
Model t,, °C 86 114 | 312 |383 |425 |461 |492 |553 |651 |604 |552

Comparison of experimental data and simulation results (tabl. 2), characterized by minor
discrepancies not exceeding 10 %, suggests that the use of the proposed mathematical model
of the temperature regime makes it possible to obtain practically significant data on its heating
in a real fire in a room.

800
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O 600
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400

300
200 == Mogenb

100 r{
0
15 3 45 6 7,5 9 10,5 12 13,5 15 16,5
Time, min

== JKCNepUMeHT

Temperature,

Fig. 5. Experimental data and indoor fire simulation results

The use of the MS Excel interface expands the range of FPS practitioners in terms
of professional requirements for working with the presented software product, and the proposed
method for entering the characteristics of the fire load by selecting functionally similar premises
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reduces the possible labor intensity and provides an opportunity to obtain additional information
on its thermophysical parameters.

References

1. Features of mathematical modeling of the dynamics of the temperature regime of a fire,
taking into account the movement of air flows / A.V. Kalach [et al.] // Monitoring, modeling and
forecasting of hazardous natural phenomena and emergency situations: Sat. materials Vseros.
scientific-practical. conf. Saint-Petersburg: 2019. P. 251-258.

2. Modeling the spread of flue gases in the premises under the threat of a fire /
K.A. Sklyarov [et al.] // Engineering systems and structures. 2011. Ne 2 (5). P. 35-41.

3. Subachev S.V., Subacheva A.A. Simulation modeling of the development and
extinguishing of fires in the system of training specialists of the fire service // Applied Informatics.
2008. Ne 4 (16). P. 27-37.

4. Donets S.A., Sannikova S.M. Application of 3D visualization for carrying out fire-tactical
calculations taking into account modern information technologies // Fire safety: problems and
prospects. 2017. Vol. 1. Ne 8 (607). P. 58-60.

5. Valiullina R.A., Amineva L.R., Sharafutdinov A.A. 3D modeling in the tasks
of calculating and visualizing the spread of fire hazards in assessing fire risks // Neftegazovoe delo.
2021. Ne 4. P. 5-22.

6. Application of software systems to establish the circumstances of a fire /A.A. Shavlyuga
[et al.] // Technology of technospheric safety. 2017. Issue. 3. URL.: http://academygps.ru/ttb (date
of accessed: 09.06.2021).

7. Osipova E.V., Sanzharevsky D.S. Using the Simulation Method in the investigation
of criminal fires // Bulletin of the Baltic Federal University. I. Kant. 2015. Ne 9. P. 76-85.

8. Work in the FireCat software package for calculating individual fire risk. PyroSim
Reaction and Combustion Surfaces Library: User's Guide. URL: http://www.pyrosim.ru/2016 (date
of accessed: 09.06.2021).

9. Fire Dynamics Simulator. technical reference guide. Vol. 1 / K. McGrattan [et al.] //
Mathematical Model. NIST Special Publication 1018. Sixth Edition. Gaithersburg: National
Institute of Standards and Technology, 2013. 149 p. DOI: 10.6028.nist.sp.1018.

10. Walton W.D., Carpenter D.J., Wood C.B. Zone computer fire models for enclosures //
SFPE Handb. FireProt. Eng, Springer. 2016. P. 1024-1033.

11. Trusfus M.V., Kirpichnikov A.P., Yakimov .M. Modeling in the system of structural
and simulation modeling Simulink // Bulletin of the Kazan Technological University. 2017. Vol. 20.
Ne 8. S. 107-110.

12. Ralph B., Carvel R. Coupled hybrid modeling in fire safety engineering; a literature
review // Fire Safety Journal. 2018. Vol. 100. P. 157-170. URL.: https://doi.org/10.1016/j.firesaf.
2018.08.008 (date of accessed: 06.09.2021).

13. Comparative analysis of integral and field mathematical models of indoor fire /
I.1. Metelkin [et al.] // Fire safety: problems and prospects. 2016. Vol. 1. Ne 1 (7). P. 162-164.

14. Miklina E.A., Volkova S.N. On the problems of modeling fire dynamics // Fire safety:
problems and prospects. 2018. Vol. 1. Ne 9. P. 599-602.

15. Mikhailov N.A. Numerical implementation of an integral mathematical model of a fire
in a room in the integrated environment MathCad // Internet Bulletin of VolgGASU. Ser.:
Construction informatics. 2014. Is. 11 (32). URL: www.vestnik.vgasu.ru (date of accessed:
09.06.2021).

16. Tusnio N., Saleta D. Fire spread modeling in flats using CFAST // Safety & Fire
Technology. 2012. Vol. 26. P. 37-44.

17. CFAST-Consolidated Model of Fire Growth and Smoke Transport (Version 6) User’s Guide. /
R.D. Peacock [et al.] / National Institute of Standards and Technology 2008. URL:
http:/AMww.nist.gov/customcf/get_pdf.cfm?pub_id=861538 (accessed: 12.28.2021).

76



Monitoring and expertise in safety system Ne 2—-2022

18. Drobyshev M.G. Application of computer-aided design methods in the PyroSim 2017
software environment at an industrial enterprise // Scientific forum: technical and mathematical
sciences: Sat. articles based on the XI scientific-practical materials. conf. Ne 1 (11). P. 6-10.

19. Forney G. P. Smokeview (Version 6) — A Tool for Visualizing Fire Dynamics
Simulation Data Volume I: User's Guide. National Institute of Standards and Technology. 2012.
URL.: http://code.google.com/p/fds-smv (accessed: 07.27.2021).

20. Romanov N.N., Kuzmin A.A., Permyakov A.A. Reference-computing module — fire
thermal physics. Certificate of registration of the computer program RU 2020613155, 11.03.2020.
Application Ne 2020612037 dated February 26, 2020.

21. Subachev S.V., Subacheva A.A. Comparative evaluation of the integral mathematical
model of a fire with natural experiments. Tekhnologii tekhnosfernoi bezopasnosti. 2014. Issue.
Ne 2 (54). URL.: http://ipb.mos.ru/ttb (date of access: 07.27.2021).

22. Fire Dynamics Simulator (FDS) and Smokeview (SMV). URL:
http://fds-smv.googlecode.com/svn/trunk/FDS/trunk/Validation (accessed 07.27.2021).

Information about the article: the article was received by the editors: 06.01.2022; accepted for publication:
10.06.2022

Information about authors:

Anatoly A. Kuzmin, associate professor of department of physical and technical fundamentals of fire safety,
Saint-Petersburg university of State fire service of EMERCOM of Russia (196105, Saint-Petersburg, Moskovsky
pr., 149), candidate of pedagogical sciences, associate professor, e-mail: kaa47@mail. en

Nikolai N. Romanov, associate professor of department of physical and technical fundamentals of fire
safety, Saint-Petersburg university of State fire service of EMERCOM of Russia (196105, Saint-Petersburg,
Moskovsky pr., 149), candidate of pedagogical sciences, associate professor

Aleksey A. Permyakov, deputy head of department of physical and technical fundamentals of fire safety,
Saint-Petersburg university of State fire service of EMERCOM of Russia (196105, Saint-Petersburg,
Moskovsky pr., 149), candidate of pedagogical sciences, associate professor

7



Dialogues with specialists

DIALOGUES WITH SPECIALISTS

VJIK 681.518
ABOUT THE DEVELOPMENT OF EXPERT SYSTEMS

Alexander Yu. Labinsky.
Saint-Petersburg university of State fire service of EMERCOM of Russia, Saint-Petersburg, Russia
Labinsciy@yandex.ru

Annotation. The article discusses ways to solve non-formalized problems in the framework
of the development of artificial intelligence systems. Knowledge representation models are considered,
including logical and production models, semantic networks, frame models and models based on fuzzy sets,
as well as features of non-formalized tasks, as well as tasks solved by using expert systems. The model
of an expert system based on on fuzzy sets, features of using fuzzy sets for knowledge representationand
a knowledge base in the form of fuzzy production rules. A model of a fuzzy expert system implemented
as a computer program is presented. Various modifications of this fuzzy expert system model and
the programs that implement them are used to solve forecasting problems, assess the occurrence of risks
at man-made objects and natural disaster risks, including fires and floods, as well as decision support
problems, problems of calculating reliability, classification and control.

Keywords: non-formalized tasks, artificial intelligence systems, expert systems, knowledge
representation models, logical models, production models, semantic networks, frame models, fuzzy sets

For citation: Labinsky A.Yu. About the development of expert systems // Surveillance activity and forensic
examination in the security system. 2022. Ne 2, P. 78-82.

Introduction

To solve non-formalized problems, artificial intelligence systems are usually used, which
develop in two directions: software-pragmatic and bionic.

Non-formalized tasks have the following features [1]:

— fuzzy formulation or incompleteness of the initial data;

— lack of an exact algorithm for solving the problem;

—a large number of possible outcomes to be analyzed;

— the task cannot be defined in numerical form;

— the objectives of the task cannot be expressed in terms of the objective function.

A significant breakthrough in the practical applications of artificial intelligence systems
occurred in the mid-1970s. XX century, when, within the framework of the bionic direction,
the search for a universal algorithm of thinking was replaced by the idea of modeling the specific
knowledge of specialist experts. This is how knowledge-based systems appeared — expert systems
(ES). Tasks solved by the expert system are classified according to the following types [1]:

— tasks of diagnostics and control, including man-made objects;

— tasks of forecasting, including the occurrence of emergencies;

— tasks of assessing technogenic risks;

— tasks of planning and management (decision support).

An expert system is a complex software package that accumulates the knowledge
of specialists in a particular subject area and replicates this experience for consultations of less
qualified users. The basis of the ES is the knowledge base, which is a collection of knowledge
of the subject area, implemented on the basis of the chosen knowledge representation model and
recorded on a machine medium in a form understandable to the expert and user. There are
the following models of knowledge representation: logical models; production models; semantic
networks; frame models; models based on fuzzy sets [2, 7-10].
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According to the logical model, the entire knowledge system necessary for solving applied
problems is considered as a set of statements.

When using the production model, the knowledge base consists of a set of rules.

The semantic network uses a knowledge formalization model in the form of a directed graph
with labeled vertices and arcs. Vertices correspond to objects, concepts or situations, and arcs
correspond to relations between them.

A common knowledge representation model is not a specific way of representing
knowledge, but some ideological concept implemented differently in various artificial knowledge
representation languages (Prolog, SQL, RDF, OWL, and some others).

Fuzzy sets in knowledge representation

A fuzzy set is a set of ordered pairs composed of elements x of a set X and membership
functions F(x), indicating to what extent an element x belongs to a fuzzy set X. The membership
function F(x) takes values on the interval from 0 to 1. For a crisp set, the function F(x) is called
the characteristic function and takes clear values 0 or 1.

Suppose we want to define a set of people of «average height».

In classical (clear) logic, we must determine that we consider average height to be between
1,6 m and 1,8 m. The characteristic function in this case (fig. 1) gives «0» for everyone who
is more or less tall given, and «1» for the given height. The fuzzy set of people of «average height»
is given by the membership function, which has values in the interval [0; 1] (fig. 2).

Membership degree Il Membership degree |

e e e s e e
I ¥ i [k

Characteristic function
'average height"

| Characteristic function
| "average height"

I

t t |
160m {,80m Variable: height 1,72m Variable: height

characteristic function characteristic function

The features of using fuzzy sets in knowledge representation are the following possibilities [2]:
— the possibility of using fuzzy input data;
— possibility of fuzzy formalization of criteria for evaluation and comparison of data;
— the possibility of conducting qualitative assessments of both input data and output results;
— the possibility of modeling complex dynamic systems and carrying out their comparative
analysis.
Knowledge base in the form of a base of fuzzy production rules

Fuzzy production rules of the type «If A Then B» can be represented as linguistic variables
of a structured text:

RULE 1: If «Condition 1», TO «Conclusion 1» (Fy).

RULE 2: If «Condition 2», TO « Conclusion 2» (F»).

RULE N: If «Condition N», TO « Conclusion N» (Fy).

Here Fi € [0;1] is the certainty factor or weighting factor of the corresponding rule.
A consistent set of fuzzy production rules forms a fuzzy production system. The consistency
of the list of production rules means that only simple and compound fuzzy statements connected
by binary operations «<KAND», «OR» can be used as conditions and conclusions of the rules, while
in each of the fuzzy statements the membership functions of the values of the set terms for each
linguistic variable. As a rule, the membership functions of individual terms are represented
by triangular or trapezoidal functions.
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Example. There is a filling tank (tank) with a continuous controlled liquid inflow Gin and
a continuous uncontrolled liquid flow Gout. The rule base of the fuzzy inference system,
corresponding to the expert’s knowledge of which liquid inflow Gin should be chosen so that
the liquid level H in the tank remains average, will look like this:

RULE 1: IF «H small» AND «G¢y big» THEN «Gj, big».

RULE 2: IF «H small» AND «Gg, average» THEN «G;j, big».

RULE 3: IF «H small» AND «G¢y small» THEN «G;, average».

RULE 4: IF «H average» AND «Ggx big» THEN «Gj, big».

RULE 5: IF «H average» AND «Ggy average» THEN «G;, average».

RULE 6: IF «H average» AND «Gg sSmall» THEN «Gi, small».

RULE 7: IF «H big» AND «Gg big» THEN «Gj, average».

RULE 8: IF «H big» AND «Gex average» THEN «G;, small.».

RULE 9: IF «H big» AND «Ggy small» THEN «G;j, small».

Using the notation SM(small) — «small», MD(middle) — «average», BG(big) — «RULE 1:
IF «H small» AND «G¢ big» THEN «Gj, big »; », this base of fuzzy production rules can
be represented as a table, in the nodes of which there are corresponding conclusions about
the required fluid inflow:

Gin
Gex SM MD BG
SM MD SM SM
MD MD MD SM Level
BG BG BG MD

Technical risk assessment

The risk of accidents at technical facilities depends on many factors: the quality of design
and manufacture of a technical facility; reliability and operating conditions of the facility; human
factor. It follows that technical risk assessment is a non-formalized task and can be performed using
an expert approach. Consider an example of technical risk assessment using an expert system based
on fuzzy sets.

Let us consider the assessment of the technical risk of an accident at an enterprise that stores
and processes natural gas. Two indicators were used as the initial data of the ES: the reliability
of the security system (NSB) and the pressure in the gas storage system (DSS). Then the rule base
of the fuzzy inference system, corresponding to the knowledge of experts about what the NSB and
DSH indicators should be, will have the form:

1: IF Reliability = HCB; AND Storage conditions = JICX; THEN Risk = ITKP4,
2: IF Reliability = HCB, AND Storage conditions = JICX,; THEN Risk = ITKPy,

N: IF Reliability = HCB, AND Storage conditions = ICX, THEN Risk = I[1KP,,

where HCB; — reliability indicator (from 1 to 100), ACX — indicator of gas storage conditions
(from 1 to 100), IIKPy — risk category indicator (from O to 1,0), N — the number of combinations
of reliability, storage and risk indicators specified by experts.

Disaster risk assessment

The risk of a natural disaster depends on many factors, so the assessment of such a risk
is an informal task and can be performed using an expert approach. Consider the assessment
of the risk of a natural disaster - a forest fire.

Two indicators were used as initial ES data: wind speed AV and rise in air temperature AT.

The rule base of the fuzzy inference system, corresponding to the knowledge of experts
about what the indicators AV and AT should be, can be represented in the following form:
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1: IF Wind speed = AV; AND temperature rise = ATy,
THEN Fire intensity = Yy,
2: IF Wind speed = AV, AND temperature rise = AT,
THEN Fire intensity = Y>,
N: IF Wind speed = AV, AND temperature rise = AT,
THEN Fire intensity = Yy,
where AV ;— wind speed indicator (from 0 to 30), AT j— indicator of the magnitude of the rise in air

temperature (from 0 to 20), Yk — fire intensity indicator (from 0 to 10), N — number of indicator
combinations AV;, ATjun Y, given by experts.

Fuzzy expert system model

Fuzzy ES includes a base of fuzzy production rules and a fuzzy inference system that
implements fuzzification of input variables, fuzzy logic inference and defuzzification of output
variables. At the stage of fuzzification, the task is prepared for solving by fuzzy logic methods
by converting clear numerical values into the values of the function of belonging to a fuzzy set.
At the stage of logical inference, the conclusions of the base of fuzzy production rules are activated
and the conclusions are accumulated (combined) to obtain fuzzy values of the output variables.
At the defuzzification stage, the values of the fuzzy set of linguistic output variables are inversely
converted into clear numerical values.

The process of obtaining fuzzy conclusions includes all the basic concepts of fuzzy set
theory: membership functions, linguistic variables, fuzzy implication methods, etc.
The development and application of a fuzzy inference system includes includes such stages
as the formation of a base of fuzzy production rules, fuzzification of input variables, aggregation
of subconditions and activation of subconclusions, accumulation of conclusions and defuzzification
of output variables.

The diagram of the fuzzy expert system model is shown in fig. 3:

Scheme of fuzzy expert system

Clear Knowledge base Clear results
baseline
A 4
= Fuzzy
Fuzzification ) / Defuzzification
» inference
(clear - fuzzy) (fuzzy - clear)
system
Fig. 3

The presented fuzzy expert system model is implemented as a computer program [3] and
allows solving problems of forecasting [4], risk assessment [5], and decision support [6] under
conditions of uncertainty.

Conclusion

The problems of forecasting, risk assessment and decision making under conditions
of uncertainty are topical problems. The article presents a model of a fuzzy expert system
implemented as a computer program. Various modifications of this fuzzy expert system model and
computer programs that implement them are used to solve various problems, including forecasting
problems, assessing the occurrence of risks at man-made objects and natural disaster risks,
including fires and floods, decision support problems, problems of calculating reliability,
classification and management.
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Thus, fuzzy logic methods, which provide robust and adaptive properties of expert systems
under conditions of uncertainty, have great potential for the synthesis of expert systems for various
purposes.
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SUMMARY OF INFORMATION

The oldest educational institution of the fire-technical profile in Russia was founded
on October 18, 1906, when, on the basis of the decision of the City Duma of Saint-Petersburg,
courses for fire technicians were opened. Along with the training of firefighters, the educational
institution was charged with the obligation to generalize and systematize fire-technical knowledge,
to formalize them into separate academic disciplines. It was here that the first domestic textbooks
were created, according to which all fire specialists in the country were trained.

Subsequently, the educational institution was transformed and changed its name.

April 25, 2022 in accordance with the Decree of the President of the Russian Federation
V.V. Putin, Saint-Petersburg university of State fire service of EMERCOM of Russia was awarded
the honorary title «named after the Hero of the Russian Federation, general of the army
E.N. Zinicheva».

For centuries, the educational institution has trained several tens of thousands of specialists,
who have always been distinguished not only by high professional knowledge, but also
by boundless devotion to the profession of a firefighter and loyalty to the oath. Evidence of this
is a number of employees and graduates of the university, who were awarded the highest awards
of the country, among them: holders of the St. George Cross, four Heroes of the Soviet Union and
a Hero of Russia. It is far from accidental that there have always been many graduates
of the educational institution among the leadership of the country's fire department.

Today, the federal State budgetary educational institution of higher education «Saint-
Petersburg university of State fire service of EMERCOM of Russia for civil defense, emergency
situations and elimination of consequences of natural disasters named after the Hero of the Russian
Federation general of the army E.N. Zinichev» — a modern scientific and educational complex
integrated into the Russian and world scientific and educational space. The educational process
is carried out in 891 disciplines at 27 departments. The university provides training in various forms
of education: full-time, part-time and part-time with the use of distance technologies for programs
of secondary, higher education, as well as training of highly qualified specialists, retraining and
advanced training of specialists of EMERCOM.

The head of the university is the lieutenant general of the internal service, candidate
of technical sciences, associate professor Gavkalyuk Bogdan Vasilyevich.

Training is implemented under 21 educational programs of higher education, which
is the largest number of programs being implemented among educational institutions of higher
education of EMERCOM of Russia, and 83 programs of additional professional education and
vocational training.

Under the specialist 's programs at the university, you can study in such areas of training
as: «Fire safety», «Mining», «Psychology of performance», «Economic security», «Legal support
of national security», «Forensic expertise». Bachelor's programs — «Technospheric safety»,
«System analysis and management», «Psychology», «Personnel management», «State and
municipal administration», «Jurisprudence». Master's programs — «Technospheric safety», «System
analysis and management», «State and municipal administration», «Jurisprudence».

The breadth of scientific interests, high professionalism, extensive experience in scientific
and pedagogical activities, possession of modern methods of scientific research allow the university
staff to increase the scientific and scientific and pedagogical potential of the university, to ensure
the continuity and continuity of the educational process.

The staffing of the scientific and pedagogical staff with academic degrees
and titles is more than 70 %, which allows the university to occupy a leading position among
educational institutions of the Ministry of the Russian Federation for civil defense, emergency
situations and elimination of consequences of natural disasters. Today, 55 doctors of sciences, 268
candidates of sciences, 46 professors, 150 associate professors share their knowledge and vast
experience at the university.

As part of the university:

— 28 departments.

— Institute of life safety.
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— Institute of correspondence and distance learning.

— Institute of moral-patriotic and aesthetic development.

— Institute of vocational training.

— Development Institute.

— Research Institute for advanced studies and innovative technologies in the field of life safety.

— Far eastern fire and rescue academy — a branch of the university (DVPSA).

— Five faculties: the faculty of engineering and technology, the faculty of economics
and law, the faculty of highly qualified personnel training, the faculty of fire safety (a division
of DVPSA), the faculty of additional professional education (a division of DVPSA).

Institute for Life Safety carries out educational activities under higher education programs
under contracts for the provision of paid educational services.

The priority direction in the work of the Institute of correspondence and distance education
is the training of commanding staff to fill the relevant positions in the units of EMERCOM
of Russia. The growing complexity and complexity of modern tasks significantly increase
the requirements for the organization of the educational process. Today, the university implements
training programs using distance learning technologies.

The development Institute implements additional professional programs for advanced
training and professional retraining as part of the implementation of the state order of EMERCOM
to improve and develop the staffing system, as well as on a contractual basis.

The research Institute for advanced studies and innovative technologies in the field
of life safety carries out the implementation of the state scientific and technical policy, the study
and solution of scientific and technical problems, information and methodological support
in the field of fire safety. The main activities of the research institute: organizational and scientific and
methodological guidance of forensic expert institutions of the federal fire service of EMERCOM
of Russia; certification of products in the field of fire safety; testing and development of scientific
and technical products in the field of fire safety; carrying out fire risk calculations and calculations
of fire dynamics using computer programs.

The Institute is actively involved in the development of new and improvement of existing
instrumental methods and technical means for the study and examination of fires, the production
of forensic fire and technical examinations and research in the field of examination of fires,
the implementation of exploratory research work of an applied nature, the implementation
of exploratory research work to ensure safety in the Arctic region and conducting certification tests,
approbation of methods according to ISO, EN standards and IMO resolutions.

The university has representative offices in the following cities: Vyborg (Leningrad region),
Vytegra, Goryachiy Klyuch (Krasnodar region), Murmansk, Petrozavodsk, Pyatigorsk, Sevastopol,
Strezhevoy, Syktyvkar, Tyumen, Ufa; representative offices of the university abroad: Alma-Ata
(Republic of Kazakhstan), Baku (Republic of Azerbaijan), Nish (Serbia).

On the basis of Saint-Petersburg university of the State fire service of EMERCOM
of Russia, on July 1, 2013, the Cadet Fire and Rescue Corps was opened. It trains cadets in general
educational programs of secondary general education, taking into account additional educational
programs. The main features of the activities of the corps are the intellectual, cultural, physical,
spiritual and moral development of cadets, their adaptation to life in society, the creation of a basis
for preparing underage citizens to serve the Fatherland in the field of state civil, military, law
enforcement and municipal service.

The total number of students at the university in all specialties, areas of training, secondary
general education is more than 7,000 people. The annual output is more than 1,100 specialists.

The university has two dissertation councils for defending dissertations for the degree
of doctor and candidate of sciences in technical and economic sciences.

The university publishes 7 scientific journals, materials of a number of international and all-
Russian scientific events, collections of scientific papers of the university faculty are published.
University publications comply with the requirements of the legislation of the Russian Federation
and are included in the electronic database of the Scientific electronic library to determine
the Russian science citation index, and also have an international index (ISSN). The scientific-
analytical journal «Problems of risk management in the technosphere» and the electronic
«Scientific-analytical journal «Bulletin of Saint-Petersburg university of State fire service
of the EMERCOM of Russia» are included in the «List of peer-reviewed scientific journals, which
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publish the main scientific results of dissertations for competition», approved by the decision
of the Higher attestation commission degree of candidate of sciences, for the degree of doctor of sciences.

Every year, the university holds scientific and practical conferences of various levels:
the All-Russian scientific and practical conference «Security service in Russia: Experience,
Problems and Prospects», the International scientific and practical conference «Training
of Personnel in the system of prevention and elimination of consequences of emergencies».

The university annually takes part in exhibitions organized by EMERCOM of Russia and
other departments and organizations. Traditionally, the exhibition exposition of the university
at the International salon of security equipment «Integrated security», Saint-Petersburg international
economic forum, the International forum «Arctic: present and future» enjoys great interest.

The international activity of the university is aimed at the comprehensive integration
of the university into the international educational space. The university, carrying out educational
activities, has a wide localization on the territory of the Russian Federation, the member states
of the Commonwealth of Independent States and other countries.

Great interest in studying at the university is shown by foreign citizens. Foreign cadets from
among the employees of the State fire service of EMERCOM of the Kyrgyz Republic and
the Committee for Emergency Situations of the Ministry of Internal Affairs of the Republic
of Kazakhstan study at the university. Only in the period from 2016 to 2021, 712 foreign citizens
were trained in the programs of additional professional education at the university, 468 foreign
citizens completed their studies in higher education programs.

In accordance with bilateral agreements, the university provides training in advanced
training programs. Specialists of the Russian-Serbian humanitarian center, the Russian-Armenian
center for humanitarian response, and the International civil defense organization are regularly
trained at the university.

The university has opportunities to improve the level of knowledge of the English language.
Training was organized under the program of additional professional education «Translator
in the field of professional communication» for students, cadets, adjuncts and employees.

The university pays great attention to sports. Teams consisting of teachers, cadets and students
are regular participants in various sports tournaments held both in Russia and abroad. Students and
cadets of the university are members of the national teams of EMERCOM of Russia in various sports.

The activities of the university team in fire and rescue sports (PSS) include participation
in the Russian championships among universities (winter and summer), in zonal competitions and
the Russian championship, as well as conducting conversations and consultations, providing
practical assistance to young fire cadets and rescuers during PSS training.

The university has created a sports club «Nevsky lions», which includes teams in 18 sports.
The university teams include champions and prize-winners of world championships and
international tournaments.

Cadets and students have excellent opportunities to improve their cultural level, develop
their creative abilities in the Institute of moral-patriotic and aesthetic Development created
at the university. The creative team of the university takes an active part in departmental, city and
university events aimed at the aesthetic and patriotic education of young people, and also wins
prizes in competitions held at the university, city and of EMERCOM of Russia levels. Each course
organizes work on the creation and development of creative associations in various areas: a vocal
studio, a dance studio, a club of the cheerful and resourceful. For cadets and students, there
IS an oratory studio, a technical support team, and a brass band.

On the occasion of the 75th anniversary of the Victory Day in the Great Patriotic war and
the 30th anniversary of EMERCOM of Russia, a museum of the history of State fire service
of State fire service of EMERCOM of EMERCOM from courses of fire technicians to a higher
educational institution.

In the federal state budgetary educational institution of higher education «Saint-Petersburg
university of State fire service of the Ministry of the Russian Federation for civil defense,
emergencies and disaster relief named after the Hero of the Russian Federation general of the army
E.N. Zinicheva», all conditions have been created for the training of highly qualified specialists
of EMERCOM of Russia.
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