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Annomayus. AHanusupyertcs mpoiecce HUGpoBH3AUN (eAePATHHOTO TOCYAapCTBEHHOTO
MOYKapHOTO HA/30pa Ha MPUMEpPE BHEAPEHHS IIHPPOBOr0 MOOMIBHOTO NpUiIokKeHUsT « THCTIEKTOPY.
Ha ocHoBe ompoca MACHCTBYIONUX CHEIHAIUCTOB, OCYIIECTBISIONINX CBOK JCSITEILHOCTD
10 TIPEAYTIIPEKICHUIO HAPYIIEHUH 00s13aTeIbHBIX TPEOOBaHUH B 00JIaCTH MOXKAPHOU 0€301MacCHOCTH,
BBISIBJICHBl ~ KJIIOYEBBIE  IPEUMYIIECTBA CHUCTEMBl M OTPAHUYCHHUS, MPEMATCTBYIOIIHE
e€ QynkumonupoBanuio u dpdexTuBHOM padore. OTMEUEHO, YTO, HECMOTPS Ha SIBHBIC
OTIEPALMOHHBIC MPEUMYIECTBA IU(PPOBOTO HAA30pa, €ro cTpaternveckas 3(G(HEeKTUBHOCTL B Jieie
MPEIYyNPEIKACHUST TOKAPOB Ha JaHHBIA MOMEHT OCTaeTCs He3HadyuTelnbHOW. CIenaH BBIBOJ,
91O U1 mepexona oT (opmanbHON HM(POBU3ALMYU TMPOLECCOB K peajbHON TpaHchopMaru
pe3yNBTaTOB HAJ30PHOW JEATCIIBHOCTH TPeOyeTCsl CYIISCTBEHHAs KOMILIEKCHas JopaboTka,
BKJTIOYAIOIIAsl YCTPAaHCHHE TEXHUYECKUX HEJOCTATKOB, PEUICHUE OPTraHU3aIMOHHBIX BOIMPOCOB
Y METOJMYECKOE TICPEOCMBICIICHHE POJIM JUCTAHIIMOHHBIX ITPOBEPOK B cepe 00ecrieucHrs TOKapHOI
0€30MacHOCTH.

Kniouesvie  cnosa: moxapHas  0€30macHOCTh, MNPOPWIAKTUYECKHE  MEPONPHUSATHS,
KOHTPOJIbHO-HAJ[30pPHBIC MEPOTNPHITHS, (elepaabHbIii TOCYNapCTBEHHBIH IOXKAPHBIA HAA30D,
MOOHITEHOE TIPHITOKEeHNE «MHCTIEKTOPY, TUPPOBBIC TEXHOJIOTHU

Jns nurupoBanus: Cait A.P., Emenmnna B.A. Ilpaktndyeckoe mpuMeHeHHE «MOOWIBHOTO» IMPHIIOKEHUS
«ucnexropy» // Hag3opHas nesTenbHOCTE U CyAeOHas 3KcrepTr3a B cucteMe OezomacHocT. 2026. Ne 1. C. 4-9.
DOI: 10.61260/2304-0130-2026-1-4-9

BBenenue

B osnoxy mudpoBuzanmum U aBTOMaTH3alKMK paboOYMX MPOLECCOB, B BEK MPUMEHEHHS
Y BBEJICHUS B TIOBCEJIHEBHYIO XM3Hb HOBBIX TEXHOJOTHH, a TaKK€ MCKYCCTBEHHOTO MHTEIIEKTA,
BCE uyalle Ha 3aJHUNA ITUIaH YXOIUT oOblYHas oducHas paboTa, CBS3aHHAs C OrPOMHBIM
KOJIMUYECTBOM OyMar u J10KyMEHTOB.

Bce Gounbliiee uncno nofeil U OpraHu3aliii 0TKa3bIBAIOTCS OT TPAJAUIIMOHHBIX OYMa)KHBIX
HOCHTENICH B MOJNB3y OOJAYHBIX CEPBEPOB WM NPHUIIOKEHUN pa3nuyHOro (yHKIHOHANA. IDTOT
nepexo/i o0yCIOBJIEH HACYITHOW HEOOXOAMMOCTHIO, BBI3BAHHON MOTPEOHOCTHIO JTIOACH B XOpOIIei
CKOpPOCTH, THOKOCTH, MOOMIIBHOCTH U 3(PPEKTUBHOCTH MPOTEKAIOIINX MTPOIECCOB.

Ceronust pyTHUHHBIE pabouue OyaHU HEMBICTUMBI 6e3 mudpoBeix miatdopm. [Ipusnedenne
KITMEHTCKOTO IOTOKA, COCTABJICHHE IPOTOKOJIOB, MPOBEACHUE BHICOKOH(EPEHIIHIA, COBEIIaHUH,
COTJIaCOBaHUE OTYETOB, MOAMKHCAHHE TOKYMEHTOB — BCE 3TO JaBHO MEPElUIO0 B BHUPTYalbHBIN
¢dopmar. BymakHble apXWBBl Ha JaHHBIA MOMEHT YCTYIMAIOT MECTO 3allUIIEHHBIM OO0JauHBIM
XpaHWIHILAM, a BMECTO OyMakKHBIX 3alpPOCOB BCE€ Yallleé HCIOJB3YIOTCS B KadecTBe OOIICHUS
U 1EJI0OBOW MEPENUCKH COOOIIEHHS B MECCEH/KEpaX MM HA AIEKTPOHHBIX MTOYTOBBIX SIITUKAX.

© Cankrt-IletepOyprekumii yausepcuretr ' TIC MUC Poccun, 2026
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[ToyeMy ¢ kaxabIM THEM Bce OOJIbLIEE KOJIMUECTBO JIFOAEH NEPEXOANT B AIEKTPOHHBIN popmat?

B omanumm oT OyMaKHBIX HOCHTENCH, BHUPTyallbHBIH MHp TNpeodsiafiaeT PsaoM
IIPEUMYILECTB, CPEAU KOTOPHIX:

—93(deKTHBHOCTP M CKOPOCTh (OTCYTCTBHE 3aJIEpP’KEK, CBSI3aHHBIX C Tepeaade
MW TEpPeBO3KOM JOKYMEHTOB M3 OJHOM TOYKH B JIPYTYH; BO3MOXXHOCTh MOMEHTAJILHOTO
peIaKTUPOBAHUS JOKYMEHTOB B OHJIAH PEXKUME);

— IOCTYMHOCTh (MH(GOPMAITUI0O MOXXHO TOJYYUTh W3 JIFOOOW TOYKHM MHpa U C JIIOOOTO
YCTpPOMCTBA, UMEIOLIETO TOCTYII B UHTEPHET);

— MPO3PaYyHOCTh U KOHTPOJb (MCTOPUM COOOILIEHUI OCTalOTCAd B XPAaHWIMILIAX, TEM CaMbIM
00ecTeunBaroT ICHOCTh TPOTEKAIONTUX MPOIECCOB);

— DKOJIOTUYHOCTH (B KAYECTBE CHIPhS JUISI M3TOTOBJICHUST OYMaXKHBIX M3JICIHNA UCIIOIB3YETCs
APCBCCHUHA, UCXOAd U3 YCTO MOKHO CACIIATh BBIBOJ, YCM MCHbBLIIC TPATUTHCSA 6yMara, TEM MCHBIIC
€e TMPOM3BOACTBO, YTO B CBOIO OYepelb OOECIEYMBACT PECYypCOCOEPEKEHUE M YMEHBIIACT
9KOJIOTMUECKUE TIOTEPH).

VYcnemnas wuHTErpanuss OHUQPPOBBIX TEXHOJOTUH TpeOdyer mUPOBOM TIpaMOTHOCTH
U aganTanuu KJIMCHTOB K HOBBIM (I)opMaM O6H.I€HI/ISI )41 BBaHMOﬂeﬁCTBHﬁ.

Koneuno, mudpoBas peomtonust TpeOyeT OTPOMHBIX YCHJIMHA s €€ YCIEUIHOTrO
(GYHKIIMOHMPOBAHUSI.

Jlnist TpaMOTHOM M ClTa)KEHHOW paboThl HEOOXOAMMO MPOIYMBIBATh KAXKIBIE NETANU, CPEIN
KOTOPBIX:

— obecnieyeHue KkubepOEe30MacHOCTH;

— CHI)KEHHE PUCKOB MH(POPMALIMOHHOM Neperpy3Ku:

— HCKJIIOYeHUE cO0EB pabOTHI B AJICKTPOHHOU CPEJIE;

— COXpaHEHHE IOPHINICCKOM CHITBI 3JICKTPOHHBIX IOKYMEHTOB.

Takum oOpa3om, mepexoa OT OyMa)KHBIX HOCHTEICH K 3JICKTPOHHBIM — 3TO MPOIyMaHHbBIH
M YETKO CIUIAaHMPOBAHHBIA 3Tal pa3BUTHA B chepe KOMMYHHKAIMM W WHTETPAIlMH Pabovyero
mporiecca, BeIyIuil K CO31aHuI0 0oJiee ONepaTUBHOTO M aJallTUBHOTO OOIIECTBA.

AHaJUTHYeCKas 9aCTh

Ha ceromusmnuii neHp mu@poBas peBONIOLMS 3aTPOHYJA HE TOJIBKO 3KOHOMUYECKHE,
COLMAJIbHBIE W Hay4HbIE c(epbl NeATeNLHOCTH JIIOJEH, HO Takke MU cdepy TocyAapCTBEHHOTO
yHOpaBleHUsl, K KOTOPOW OTHOCHUTCS Haa30pHas JeATENIbHOCTh OpraHoB (henepanbHOro
rocyJIapCTBEHHOTO TokapHoro Haazopa (PI'TIH).

OnHuM u3 HauboJee APKUX NMPUMEPOB KapIUHAIBHOIO Mepexoa OT OyMaKHBIX HOCHUTENEH
K DJICKTPOHHBIM SIBJISIETCS JBOJIIOLMSA MPOBEIACHHUS KOHTPOJIbHBIX (HAJA30pPHBIX) MEPOIPHUITHHA
(KHM) u mnpoduiakTHYECKUX BH3MTOB COTPYIHHKAMH OT/CJIOB HAJ30PHOU [ESITEIBHOCTH
u npodunakruaeckoit padotst MUC Poccun. Monenb, OCHOBaHHAsI HA TIPOBEICHUH TPAIUIIHOHHBIX
OUHBIX TPOBEPOK, NMHCbMEHHO PY4YHOM 3arlojHeHMM pemeHudl o mnposeneHnn KHM, aktos,
Mpeanrcanuii 00 YCTpaHCHHH HapyIIEHUH 00s3aTeNbHBIX TPEOOBAHWH TMOXKAPHOW OE30MAaCHOCTH
(I1B), mpoTOKOJIOB 00 aJAMHUHUCTPATHBHOM IMPABOHAPYIICHUH, OMPOCOB, MUCbMEHHBIX OOBSICHCHUIT
COOCTBEHHUKOB U OYEBUALIEB, YXOIUT HA 3a/JHUMN IJIaH, IOCTENEHHO YCTYyMas MECTO MOOWJIbHBIM
TEXHOJIOTUSIM, JIAIOUIMM BO3MOXKHOCTb OBICTPO W yJAaJ€HHO paboTaTb. OTOT Nepexon
MoJpa3syMeBaeT IMoJ COO0OW CKa4oK OT KOHTPOJIS, IPOBOAMMOTO TPH JIMYHOW BCTpeEde,
K MHTEJJIEKTYaJbHOMY HaJI30py, MOBBIIIAIOMIEMY Kak 3(QQEeKTUBHOCTh pabOThl MHCIEKTOPCKOTO
COCTaBa, TaK U MPO3PAYHOCTb MOHAT30PHBIX OOBEKTOB.

CuctemHbIii Tepexoa K HHU(POBBIM HMHCTPYMEHTaM B HaJ30pHOM AEATENbHOCTH ObLI
MHUIMUPOBAaH B paMKax OOILErocyAapCTBEHHOW IOJUTUKUA [0 ONTUMHU3ALUU KOHTPOJIbHO-
Haj30pHbIX (yHkimit. g MYC Poccum KIIIOYeBBIM 3TalloM CTalo aKTUBHOE BHEApPEHHE
MoOmIBHOTO TIprtokeHus «MucnexTop» B 2024 r. (puc. 1). DTO mpuIoKeHHe CO3AaH0 KaK eIuHas
uudpoBas miaThopma s peamu3alii KOHTPOJIbHO-HAJ30PHBIX MOJHOMOYHUII B COOTBETCTBHU
C JCHCTBYIOIIMM 3aKOHOAATEILCTBOM, (enepaibHbIM 3akoHOM oT 31 wmromst 2020 r. Ne 248-03
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«O TroCymapCTBEHHOM KOHTposie (Haa30pe) M MYHHUILMIAIBHOM KOHTposie B Poccuiickoit
Oeneparm» [1-3]. DTOT HHCTpYMEHT, paboTaromuii Ha 0e3 3alUIIEeHHON TroCcyAapCTBEHHOM
IT-cucrempl, obecrieunMBaeT YyJaJl€HHOE B3aUMOJAECHCTBHE MHCIEKTOPOB C KOHTPOJIUPYEMBIMU
JUIIAMUA C TOMOILBIO JIHOOBIX 3JEKTPOHHBIX YCTPOMCTB: cMapT(OHOB, IUIAHIIETOB, HOYTOYKOB,
craimoHapHbix [1K [4-6].

Puc. 1. MoounnabHoe npunoxkenne «MHcieKTop»

[IpaBoBOii OCHOBOW [UIsI CO3/MaHUSI MOOWMJIBHOTO KOMIUIEKCAa TIOCIY)KWJIH MOpY4YCHHE
3amectutens [Ipencenarens I[lpaBurensctBa Poccum [7] u nokansHbeie npukazsl MUC Poccun,
HamnpaBJICHHbIE HAa  OHU(POBH3ALMIO  TPOIECCyalbHBIX  JEHCTBUH, a B  YacTHOCTH,
periIaMeHTHPYIOIME HCIOJIb30BaHUE 3JIEKTPOHHOIO JIOKYMEHTOO0OpOTa MpU OCYIIECTBICHUHU
OI'TIH [8, 9].

TexHuueckuil mporecc oOecneueH CHelHaTIu3UpPOBAHHBIM IPOIPAMMHBIM KOMILIEKCOM,
BKJTIOYAIOIIMM CaMO TNPWIOKEHHE W eIWHYI HH()OpPMAIMOHHYI0 cucTeMmy. MHCIeKTop, mpsmMo
3 KaOuHeTa OTHeNna HAA30pHOM JAedTenbHOCTH U mpodunakrudeckod paboter (OHAuIIP),
HE 3aTpaymBas BpeMs Ha JIOpPOTY 10 OOBCKTa W OOpaTHO, HCIONB3yeT padodee TEXHUYECKOE
CpeACTBO Ui HpoBepkHu. UYepe3 NpMIIOKEHHE B pPEXUME pPEaTbHOTO BPEMEHU COTPYAHUK
CTPYKTYpHOTO TIOJpA3JCJICHUsT HMMEET IIOJIHBIM JOCTYNl KO BCEH HeoOXoauMou HWH(OpMAIIHIH,
oTHocALIelcs K 00beKTy U npeaMery nposepku. [lomumo npouero, B MoOminbHOM «MHCTekTope»
MOKHO (PUKCHPOBATh HAPYIICHHUS C MOMOMIBIO (POTO- M BHUICOOTUYETOB, OTCICKHUBATH T€OJIOKAIIUIO
(MecTOoHaxOXJeHHEe OOBEKTa B COOTBETCTBUHU C JOKyMEHTalueil), GOopMHpOBaTh aKThl M Cpasy
HaTPaBJIATh MPEINICAaHus 00 YCTpaHEeHHN HapyIIeHH 00s3aTenbHbIX TpeboBanmii [1b B mppoBom
Bujie. Bce maHHBIe B aBTOMAaTHUECKOM PEXHME CUHXPOHM3HMPYIOTCS C LIEHTPAJIM30BaHHOW 0a3oii,
YTO MCKII0YAaeT BO3MOKHOCTD MTOTEPH HHPOPMALINH.

O} heKTHBHOCTH HOBOW MOJIEIH MPOSIBIISETCS 10 HECKOIBKUM HAIPABIICHUSIM:

— OIEepPaTUBHOCTH (B HECKOJIBKO pa3 COKpalaeTcs BpeMs Ha ohopMIIeHHE BCeX pe3yJIbTaToB
MIPOBEPKN);

— MPO3PaYyHOCTh (eUHbIe TPEOOBAaHNUS CHUKAIOT PUCK MPOSABIECHUS CYyOBEKTUBHOTO MOIX0Aa
U 4eJI0BEYECKOro (axkropa);
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— aHaJIUTHUKA (CTPYKTYPHUPOBAaHUE JAHHBIX, UX COXPAHHOCTb U JOCTYIHOCTH ITO3BOJISIFOT
BBISIBUTH HamOoJiee MpPOOJEMHBIE MOMEHTHI Ha OOBEKTaxX, YCTAaHOBUTh HX HECOOTBETCTBHE
NEHCTBYIONIEMY 3aKOHOJATENLCTRY );

— yoOCTBO Ui KOHTPOJIUPYEMBIX JIUIL (TTOJAHAA30PHBIE OOBEKTHI MOMYYalOT B TOCTATOYHO
KOPOTKHI MTPOMEXKYTOK BPEMEHH TOJIHBII MaKeT JOKYMEHTOB B 3JIEKTPOHHOM BUJIE).

O’xugaeMbIM pe3yIbTaTOM JTaHHOW HU(POBU3ALUH SABJSETCS HE MPOCTO 3aMeHa OYMasKHBIX
XJIONIOT, @ KOPEHHOE U3MEHEHUE HAA30pHOM AesTenbHoCTH, e€ Guiocoduu. KimroueBbIM MOMEHTOM
TAKOTO MAaCIITA0OHOTO HM3MEHEHHUS CIIY)KUT KOJIOCCAJBbHBIM COBUT C YCTPaHEHHUS MOCIEICTBHHA
Mo’kapa Ha TMpEeBEeHTUBHbIE Meponpusatud. llpoBeaeHune nNpodUIAKTHUECKHMX M KOHTPOJBHO-
HA/I30PHBIX MEPONPUATHHA, aHAIN3 JJAHHBIX MO3BOJISIET HE TOJIBKO BBISIBUTH HAPYIICHUS TPEOOBAHHMA
[Ib, HO W mpoBecTH OLEHKY [JEATEIbHOCTH COTPYJAHMKOB MHHHUCTEPCTBA, BBIABUHYTH HWIEU
Y NIPEAJIOKEHUS 10 YIYULIICHUIO JEHCTBUM, YIPEKIAIOMINX BOSHUKHOBEHUE MTOKAPOB.

PaccMOTpeB TeopeTHUYECKy0 YacTh BOINPOCA, CTOUT OOPAaTUThCI K MPAKTHYECKOU
cocTaBistoiel. bonee ogHOro rojga MHOrME€ MUHUCTEPCTBA M BeAOMCTBAa PoccuM HCHONB3YIOT
B CBOEH IIOBCEIHEBHOM [EATENbHOCTH MOOMIbHOE npuioxeHue «MHcmekTop» ¢  Ieblo
MIPOBEICHUS TTPOBEPOK, KACAIOIINXCS pa3IuuHbIX obnacTeil. [lenmnkom, H3yunB TaHHYIO IpOrpamMmy
U TIOTPY3HBIIUCh B MOHOTOHHYIO pa0OYyIO >KW3Hb MHCIIEKTOpA, CIPOCHB MHEHHS JCHCTBYIOIINX
corpyanukoB OHJuIIP I'maBHbix VYmpasnenuii cyObektoB Poccuu, oCyIIecTBISIONIMX
nestenbHOCTh B oOnactu ®OI'TIH, mo moBoay BBeIEHUS HOBBIX TEXHOJIOTHH B WX TOBCEIHEBHBIM
00WXO0J, CKIIaJbpIBaeTCsA MOJHOICHHBIN 00pa3 paboThl ¢ JaHHBIM MpuioxkeHHeM. KoHedHo, Kak
Y B OOBIJICHHOW JKU3HU, CYIIECTBYIOT CBOM IUTIOCHI M1 MUHYCBI pabOThI ¢ TAKUMH HHHOBAIIMOHHBIMH
pazpaboTkaMu.

Tak, MO MHEHMIO MHCIEKTOPOB, YCIEBIIUMX MOJHOCTbIO OTpaboTaTh MOOMIBHOIO
«HCneKkTOpay, BEIACISIIOTCS CAEAYOIINE ITIOCHI:

— OoJblee KOJIMYECTBO TPEOOBAaHUH, OTHOCAIIMXCS K MPEAMETY NPOBEPKH, HAXOMSIIIUXCS
B [loctanoBnenuu [IpaBurensctBa Poccun ot 16 cenrt. 2020 1. Ne 1 479 «O6 yrBepxkaenuu [IpaBun
IIPOTUBOIOXKApHOIo pexkuma B Poccuiickoii denepanuimy», BO3MOKHO, IPOBEPUTH yaaneHHo [10];

— 3HAYMTENbHAs DKOHOMHS BPEMEHHM Ha OQOpPMIICHHE IOKYMEHTOB II0 pe3yJibTaTaM
MIPOBEPOK U MPOPHIAKTUYECKUX MEPOTIPUSATHUH;

— BO3MOXXHOCTh B KpaTyalllMe CPOKU IMPEJOCTABUTh JOKYMEHThI B 3JIEKTPOHHOM BHJIE
nHcnexkropy OH/{ulIP;

— JIETKO OocymIecTBisieTcst GoTo- ¥ BHICO(PHUKCALUs BHISBICHHBIX HAPYIICHH;

— CHIDKEHHE 00hEeMOB OYMa)KHOTO JJOKyMEHTOO0O0pOTa;

— OCYILECTBIISIETCSI CHHXPOHU3AIMA C aBTOMATU3UPOBAHHOM AHAJIUTUYECKOM CHCTEMOM
MOJACP>KKH U YIIpaBJIeHHUsI KOHTPOJIbHO-Ha30pHbIMU opranamu MUC Poccuun (AAC KHJ);

— JI0Jroe XpaHeHrne HH(pOpMaIUN Ha CepBepax MPHUIOKEHHS;

— B0 Bpems mnpoBeaenuss KHM mnpowusBoautcs mepeBoj rojoca B TEKCTOBBIA ¢opmar,
KoTopeld dopmupyercs B Buae xypHaia BKC (cuctema BuacOKOH(EPEHIICBA3M) CO BCEMU
JAHHBIMU;

— ynoOHbIH (hopMaT Jisi TPOBEACHHS KOHCYJIBTAIMMA C HACEIICHUEM;

— npo3payHocTh nposeneHus KHM.

K MuHycam OTHOCSTCS CleAyIOIUe MOMEHTHI:

— BO3MOXHOCTh MOAMEHBI aJIpeca CO CTOPOHBI KOHTPOJIUPYEMBIX JIUII, YTO BJIEUET 3a co00it
MIPOBEPKY HEIOCTOBEPHOI'O OOBEKTA;

— niepebou B ceTu MIHTEpHET, cBsizaHHbIe ¢ aTakamu BITJIA;

— [porpaMMa aJanTHpOBaHa HE MO BCE MOJEIHU CMapTPOHOB, TaK, JIIOJIU, MOJIb3YIOLIHECS
Apple Iphone, He wmoryT cBs3athcst ¢ aboHeHTOM, mojb3yrommMmcs Android (mpumoxenue
yCTaHaBJIMBAETCS TOJNIBKO Ha cMapTdoHax Gpupmbel Android);

— [OJIb30BATENbCKUN HHTEpdeiic H3NMMIIHE TeperpyxkeH H TpedyeT JOCTaTOYHOTrO
KOJIMYECTBAa BPEMEHU Ha OCBOEHUE;

— IPUJIOKEHUE pabOTaeT HECTAOMITBHO;
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— MOOMJIBHOE TPWIOKEHHE HE MPETyCMOTPEHO JJs TOCTOSHHOTO T'OCYIapCTBEHHOTO
KOHTPOJISI, B paMKax KOTOPOTo paboTaloT OTAEIBI B CIIEHUAIBHBIX YIIPABICHHSIX;

— HEeT 00y4aronyMX 3aHATHI U MOSICHATEBHBIX 3aIHCOK 110 MCTIONIb30BaHMI0 «HCTIeKTOpay;

— B CJy4yac WCIIOJb30BaHUS MOOWMJIBHOTO TPWIOKCHUS [UIS TPOBEICHHUS IPOBEPOK,
KOHTPOJIMPYEMbIE JIMIAa TaKKe TOJDKHBI MMETh Ha JKpPaHaX CBOUX CMApPT(OHOB 3TOT BKIJIAJBILI,
YTO WHOT/Ia BBI3BIBACT TPYTHOCTH, TaK KaK 3a4acTyI0 B KayeCTBE IMPOBEPSEMBIX JIUI[ BBHICTYHAIOT
JFO/I TIPEKIJIOHHOTO BO3PACTa, Y KOTOPBIX HET BO3MOKHOCTH YCTAHOBUTH 3TO MPUIIOKEHUE;

— HEBO3MOKHO MPOBEPUTH COOII0IEHNE BeeX TpeOoBaHuii B ooactu ooecnieueHus [1b;

—MUC Poccum He obecrieunBaeT CBOMX COTPYAHHKOB pabounmu TeneOHHBIMU
amrmapaTraMu, Ha KOTOPbIX YCTaHOBJICH MOOWIBbHBINA «THCTIEKTOPY;

— OTpaHUYCHHBINA (YHKIIMOHAJ 110 CPAaBHEHUIO CO CTAIIMOHAPHBIMU MPOrpaMMaMH;

— 3aBUCUMOCTh KOPPEKTHOH paboOThl OT TEXHMYECKHX XapaKTEPUCTHK MOOHIBHOTO
YCTPOWCTBA;

— NPUJIOKEHUE OTHOCUTEIFHO HOBOE H TpeOyeT IopaboTOK, TaK KakK IPUCYTCTBYIOT
HEJI0YETHI, MEIaloIue padoTe;

— OTCYTCTBHE TIOJIHOTHI KAapTHHBI MPH MPOBEPKE, BKHUBYIO NpPOBEpKa MPOBOIUTCS Ooee
Ka4eCTBEHHO;

— BXOJ B CHCTEMY OCYIIIECTBIIICTCS Uepe3 YUYETHYIO 3aluch Ha mopraie ['ocyciyr, ucxous
U3 Yero, He KaXJ0e MPOBEPSEMOE JIMIO COTJallacTcs Ha MOAKIIOUEHHE K BHIICOKOH(EPEHINH
B ATOM TPHIIOKEHHH.

3aKiIouYeHue

[Tepexon nncnekTopckoro cocraa MUC Poccun Ha paboty yepe3 MOOMIBHOE MPUIIOKEHHE
«MHCTIeKTOp» MpelCcTaBIseT cCOOOH 3aKOHOMEPHBIN U CTPATeTHUECKU BayKHBIN ATall MOACPHHU3ALNN
HaJI30pHOM AesrenbHOCTH. Hauatelii B 2024 1. mponecc UCHOIb3yeT COBPEMEHHBIE TEXHOJIOTHH
JUIST KapJAWHAJIBHOTO TIOBBIIICHHUS CKOPOCTH, TOYHOCTH W AHAJTUTHYECKON IEHHOCTU pPadOTHI.
KoneunbIM pe3ynbTaToM [oJDKHA CTaThb Oojiee yMHasi, NPEBEHTHBHAsT W OPHEHTHPOBAHHAS
Ha 0e30MMacHOCTh rpaKaaH cucrtema odecniedenus [1b, orBeuaromias Bei3oBaM u(ppPOBOIA FTIOXU.

Ha cerogusmauii 1eHb coBpeMeHHbIN «HCTIEKTOp» MpeACTaBIseT CO00M MepCIeKTHBHBIM,
HO HaXOJSIIMICS Ha 3TAre CTAaHOBJICHUS UHCTPYMEHT. OHO IEMOHCTPUPYET SIBHBIE ONEPALIMOHHBIE
npeuMyIiecTBa MmUGPOBOro HaA30pa, HO e€ro crpareruveckas 3G(EKTUBHOCTL B JIele
NPEIyNPEXKICHNS [I0XKAPOB HAa JAHHBIA MOMEHT OCTaeTcs He3HauuTenbHOW. [l mepexona
oT (opManbHOH ITU(POBU3AIMHN TIPOILIECCOB K pealbHON TpaHC(HOpPMAITUH PE3yJIbTaTOB HAJI30PHOM
JesITeIbHOCTH TpeOyeTcsl CYIIECTBEHHAs KOMIUIEKCHas J0paboTKa, BKJIIOYAIOUIas YCTpaHEHHE
TEXHUYECKUX  HEJOCTAaTKOB, PEIICHHE OPraHU3alMOHHBIX BONPOCOB U  METOJINYECKOE
MIEPEOCMBICIICHHE POJIM AMCTAaHIIMOHHBIX MPOBEpOK B cepe obecrieuenus [1b. Toapko mpu Takom
CUCTEMHOM MOoJIX0/ie ¢ poBas rmiaTrgopma CTaHEeT HE MPOCTO AMEKTPOHHBIM aHAIOIOM OYMayKHOTO
JIOKyMEHTa, a KJIIOYEBBIM HJIIEMEHTOM HOBOW HMHTEJUIEKTYaJbHONH CHUCTEMBI TOCYJapCTBEHHOTO
MO’KapHOI0 HaJ30pa.
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AHaTHYecKasi CTaThs

VJIK 614.841.315; DOI: 10.61260/2304-0130-2026-1-10-18
®EJEPAJIBHBINA IT'OCYJIAPCTBEHHBIN

MOKAPHBIN HAJI30P — CTBIK ITPABA, MIPO®ECCHOHAJBHBIX
OBSI3AHHOCTEHN M OBIIECTBEHHBIX OXWJIAHUM

“Angpeesa Enena CepreeBHa;

Kpbiios I0puiit Hukogaepuy;

lalinykeBu4 Asiekcanap EBrenbeBuy.

Cankr-IleTtepoyprekuii yausepceutet I'IIC MYC Poccun, Cankr-IleTepOypr, Poccus
2elena9028_90@mail.ru

Annomayus. PaccMaTpuBaeTcs akTyajabHas mpoOieMa, HaXoAsI@scs Ha MepeceueHn HOpM
MOXKapHOM  0e30MacCHOCTH, 3aKOHOJATETBHOTO  PErylupOBaHHUS  HAA30PHOM  JESATETBbHOCTU
Y YrOJIOBHOTO MPECIEN0BaHMS JOKHOCTHBIX JIMI] HAJ30pHBIX opraHoB B Poccuiickont denepanuu.
[Ipoananu3upoBaHa CTaTHUCTHKA IMOKapOB M HOPMATHBHO-TIpaBoBas 0Oaza. CrenaH CleqyrOnmii
BBIBOJI: HECMOTPSI HA TO, YTO OCHOBHAs J0JIA MOKAPOB C TKEIBIMU MOCIEACTBUSIMU IIPOUCXOIUT
B OKWJIOM CEKTOpe, JACUCTBYIOIIME HOPMBbI IpaBa IMO3BOJIIIOT CKPBITBCA OT IMPOBEPOK
MPEJCTABUTEISAM «HEJETaJbHbIX» COIMAIBHBIX YCIYr, a OOBHHEHHUS B HEIOOPOCOBECTHOM
UCIIOJIHEHUU  CIYKEOHBIX OOS3aHHOCTEM MPEeNBSABISAIOT COTpyAHMKaM ['ocymapcTBeHHOro
MOXAapPHOTO HAa/A30pa, HE UMEIOIIMM 3aKOHHBIX OCHOBAHMHU ISl MPUOCTAHOBJICHUS JIEATEIbHOCTU
JTAHHBIX OOBEKTOB. B 3aKmioueHWEe MPUBOIATCS PsAI NPEIIOKEHUNW IO CO3MaHUI0 MEXaHHW3MOB
BBISBIICHUSI OOBEKTOB, OKCIUTyaTHPYIOIMXCA HE M0 TMPEeAHAa3HAUYEHUIO, U TMPEIOTBPALICHUIO
PE30HAHCHBIX TPAareIuii ¢ MaCCOBOM TMOEBIO TPaXKIaH.

Kniouesvie cnosa: moxkapHas 0€30MacHOCTh, KOHTPOJbHO-HAI30PHBIE MEPOIPHUSTHS,
yacTHasi COOCTBEHHOCTh, HEJIETAIBHBIN OM3HEC, 3aKOHOAaTeIbHBIN Mpooe

Jasa nutuposanus: Axnpeesa E.C., KpouioB F0.H., lNalinykesru A.H. ®enepasbHblii rocyaapcTBEHHbIN
MOXKAPHBI HAJ30p — CTBHIK MpaBa, MPOo(EeCCHOHAIBHBIX OO0S3aHHOCTEH W OOINECTBEHHBIX OXHIAHUN //

HanzopHas nesresibHOCTh | cyneOHas skcriepTuza B cucteme OesomacHocTH. 2026. Ne 1. C. 10-18. DOI:
10.61260/2304-0130-2026-1-10-18

BBenenue

[lo cratuctuke, camasi OONbIIAS OIS MOXKAPOB, MPOUCXOSIMX €KETOTHO HA TEPPUTOPHU
Poccuiickoit @enepannu, TpUXOAUTCS HA OOBEKTHI KHJIOTO HA3HAUEHHS: YaCTHBIC JIOMOBJIAICHUS,
KBApTHUPHI U OOIICKUTHUSL.

Pe3onancHble ciydad ~NpPOUCIIECTBUM B INOMEIICHUSX, OKCIUIyaTUPYeMbIX  JJIst
MPEIOCTABJICHUS YCIIYT, TIPH 3TOM HMEsI CTaTyC KUJIOTO JIOMa, JIHOO €T0 YacTH:

15 nexabps 2020 roma B bamkupuu mogHOCTBIO Cropesl MaHCHOHAT «J{om muiocepaus»:
norubmu 11 ugenosek (puc. 1). Ilo Bepcuu CrnenctBenHoro komutera Poccuiickoit ®@enepanuu,
BJIa/ieNnuIa nancuonara ¢ Hadana 2018-ro no aexkabps 2020 rona, opraHM30BaB JI0OM MPECTApPEIbIX,
OKa3bIBajia COIMAJIbHBIC YCIYI'd, HE OTBEUAIOIME TPeOOBaHUSIM OE30MacHOCTH, MO MPUCMOTPY,
MPOXKUBAHUIO, MUTAHUIO U YXOJy Ha IOMY HEe MeHee ueM 3a 14 moxuisiMu mocrosuibiiamu. Kpome
TOTO, TO JAaHHBIM CJEICTBUS, B JIOME HE OBLJIO MPOTHUBOIOXKAPHON CHCTEMBI 0OE30MaCHOCTH:
OTCYTCTBOBAJI DBaKyallHOHHBIH BBIXOJ, ObUIM HApPYIIEHWUS MPHU SKCILTyaTallid 00OTpeBaTEIBHBIX
AJICKTPUYECKUX TTPUOOPOB.

© Canxkr-ITetepoyprekuii yanBepcuret I'TIC MUC Poccun, 2026
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CrnencrBenHblil komuTeT Poccuiickoit @enepannu npeapsBuil 0OBUHEHHUE B XaJaTHOCTH M0 JIETY O
rubenu 11 4enoBek npu moxape B YaCTHOM JOME IIpecTapeiblX 3aMECTUTENI0 HadyaJIbHUKA OT/IeNa
HaJ30pHOHN aearenbHOCTH maBHoro ynpasieHus MYC Poccun no bamxupuu. Pemenuem cyna
WHCIEKTOp ObUI MpH3HAH BMHOBHBIM M NPUTOBOPEH K 3 TofaM JIMIIEHUS CBOOOIBI YCIOBHO C
UCIIBITATENIbHBIM CpokoM Ha 4 roga. Tawke B TeueHue 3 JeT eMy ObLIO 3alpellieHO 3aHUMAaThCs
JIeSITeNIbHOCTBIO B cpepe mokapHoO# 6e3omacHocTH [1].

Puc. 1. 15 nexadps 2020 roxa B cese MmoOynanHo A03eIHI0BCKOTO
paiiona bamkupuu npou3oué1 noxap B 4aCTHOM J0Me IpecTapeJibIX

20 smBaps 2020 r. B ropoae Ilepmb, B mojBasie >KUJIOW MSTUITAXKH MPOPBAIO TPYOy
OTOTJICHMS, KHUIISITOK XJIbIHYJ B HOMepa MHHH-OTens «Kapamenb», KOTOpPBIM pacmoaraics
B IIOKOJIBHOM dTaxe aoma (puc. 2). Ilormbmum yeTBepo B3pOCHBIX U PeOEHOK, IIECTh UYEIOBEK
NOJy4nII 0KOTH. BakHo TO, uTo «Kapamenby (QyHKIMOHHUpOBaJa Kak TOCTHHUIA, a MO 3aKOHY
OpraHu3als FOCTUHUYHON JAEATENbHOCTH HE MOJICKHUT JULEH3UPOBAHMIO. ['OCTHHMIIA MOXKET
pa3MeN@aTbC TOJIBKO B HEXMIIBIX IMOMELICHUSX, a MOJBAJ, MO CYTH, KaK pa3 TaKoe MOMELICHHUE.
Kpowme toro, B Poccun neiicTByeT 3asBUTENbHBIN MOPSIOK OTKPHITHS OU3HECA 7Sl TAKMX OOBEKTOB,
TO €cTh He TpeOyoTCs pa3pelmTeNbHble JOKyMEHTh. Kpome Toro, B JaHHOM ciiydae
He TpeOOBajoCh U COIVIacHe KHUJIBLIOB ATOTO JoMa. Brajenbiibl MUHH-OTENs 3apEruCTPUPOBAIIHCE,
KaK MHAUBUIYyaIbHbIN mnpeanpuaumatens (MII) u naganu paborats. MUC Poccuu mpoBoauiio
OPOBEPKM U BBIHECIO TMpEANHCcaHue o0 YCTpaHEHUW HapylleHui: He ObuT  000pyIoBaH
ABaKyallMOHHBIN BBIXOH [2].

Wucnekrop, o0BuHseMbI B XanmaTHOcTH 1o crathe 293 YK Poccun, mocne aByx net
CyIneOHBIX TSKO CMOT JTOKa3aTh CBOO HEBUHOBHOCTH [3]. K cokanenuto, NaHHBIN CIydail SBIISETCS
HCKITIOUEHHUEM U3 CyZIeOHOM MPAKTUKH TI0 JieJlaM TTOJI00HOTO poJa.

9 suBaps 2021 r. B HeleraibHOM YaCTHOM JIOME JIJIsl MMpecTapelibiX B mocenke bopoBckuii
TromeHckol obOnmactu mpowusomen moxap (puc. 3). OT oTpaBlieHHUs] YrapHBIM Ta30M MOTHOIH
ceMb 4yenioBeK. [lo JMaHHBIM CIEACTBHS, CTapUMi HHCIEKTOP TIOCYIapCTBEHHOIO IOXAapHOIO
Haa3opa u3 TrOMEHCKON 00J1acTH 3HAN, 4TO Ha OOCTY)KMBAaeMOW MM TEPPUTOPHHU PACIIOIAraeTcs
HE3aKOHHBIN nmaHcuoHat it noxuibix groaeil. C 2019 mo 2021 rr. oH He NpUHUMAI MEp IS TOTO,
4TOOBI Mpeceyb JOMYCKABIIMECS B HEM HapYLICHHUS TPEOOBAaHUI MOKapHON OE30IaCHOCTH.

11



HamzopHast nestenbHOCTh | cyaeOHast aKcrepTu3a B cucteMe 6ezonacuoctr. Ne 1-2026 http://journals.igps.iu

Puc. 2. 20 suBaps 2020 roga B ropoae Ilepmb B moaBasie KuJjioi
MATHITAKKH MPOPBAIO TPyOy oTomJie HUsI MUHU-0Te s « Kapame by

Hucnekrop 0OBUHSICS B COBEPIIEHUM MPECTYIUIEHUS, MTpeIycMOTpeHHoro 4. 3 cT. 293 YK
Poccuiickoit ®enepannu «XamatHocts» [3]. Cya Ha3Haumyl eMy Haka3aHUE B BUJIE JIMIICHUS
cBOOO/IbI, YCIOBHO, CPOKOM Ha 3 ToJia, C MCHBITATEIBHBIM CPOKOM 3 Trojia M JIUIIEHUEM IIpaBa
3aHHUMAaTh JJOJDKHOCTH TOCYJapCTBEHHON Ci1ykObI 2 roaa [4].

.

Puc. 3.9 auBapsa 2021 roxa B 4aCTHOM I0Me Mpe cTapeabIX
B noceJike bopoBckuii TromMeHcKoi 00/1acTH TpoU301IeJI TOKAP

24 nexabpsi 2022 r. B He3akoHHOM TpuroTe KemMepoBo mpou3omen moxkap, MpUBEIIIMN
K rubenu 23 4enoBek, — emg nsarepo nocrpananu (puc. 4). [To pesynpratam SKCepTHU3bl HCTOYHUK
BO3TOpaHUsl HAaxOIWICid HE BHYTPU 3JaHUS, a CHApyXH — B DIIEKTPOLIUTE, PACIOJIOKEHHOM
Ha BHeIHeW cTeHe cTpoeHus. 6 w™apra 2025 1. TOXKapHBIH HWHCHOEKTOp OB OCYKIEH
3a MOCIEJACTBUS IOXapa B HeJeralbHOM joMe mpecrapenbix B KemepoBo. Cyn mpuroBopui
MHCIEKTOpa K HakKa3aHUI0 B BUJEe 4 JeT KOJOHMHU-TOCEIEHMs C JIMIICHHEM IpaBa 3aHUMAaThb
JIOJDKHOCTH Ha TOCYAAapCTBEHHOW ciyxOe cpokom Ha 4 roma mo 4. 3 cr. 293 YK Poccun
(«Xanarnoctb») [3]. Tlo Bepcun cnenctBus uncrekrop MUC Poccuu B deBpane 2022 r. BBISBHI
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B TPUIOTE HapyIleHUs TpeOOBaHWU MoxapHOW Oe3zomacHOCTH. [Ipm 3TOM OH HE TPHBIEK

K OTBETCTBEHHOCTH BJQJEJbIIEB NPHUIOTA MU HE MPHUHSI MEpbl MO 3alpeTy IeATeNbHOCTH 3TOro
3aBeneHus [S].

y

e, ‘.MHC'PDCCVI

.

Puc. 4. 24 nexadps 2022 roxa B He3akoHHOM npute Kemeposo
MPOU301IeJI MOKAP, NPUBeAIMA K rudesm 23 yeJioBeK

27 suBaps 2026 rona B HEJETAIbHOM XOCTEJE, PACIOJI0KEHHOM B YACTHOM KHJIOM JIOME
MuKpopaiione CanTbhIKOBKa TOPOJCKOro okpyra bamammxa MOCKOBCKOW 007acTH TPOU3OIIEN
noskap, moru0im yetbipe uenoBeka (puc. 5). Ha MOMEHT HanucaHus cTaThby UJIET CIeACTBHE [6].

NMPOKYPATYPA
MOCKOBCK Otz
OBNACTU —

Puc. 5. 27 sauBapst 2026 roga B HeJleralbHOM X0CTeJie, PACHOJIOKE HHOM B YACTHOM
JKHJI0M 1oMe MOCKOBCKOI 00/1acTH, NPOU30UIE T MOXKAP, MOTM0JIM Ye ThIpe YeJloBeKa

AHaJINTHYECKASA YACTh

Bce BrIIepaccMOTpeHHBIE TTPOUCHIECTBHS MTPOU3OIUIA B 3[aHUSX YaCTHBIX BIAJACHUN, UYTO
Ha CETONHAUHHUN J[IeHb SBISETCS MpoOeIoM B 3aKOHOJAATENbCTBE, M3-32 KOTOPOTO HHCIEKTOP
denepaibHOTO  TOCyZapCTBEHHOTo moxapHoro Hamsopa (PITIH), mnpu BO3HUKHOBEHHU
OOIIECTBEHHOTO PE30HAHCAa, OKA3bIBAETCS HA CKaMbE IOJICYAUMBIX.
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PaccMOTpuM 3TOT HIOAHC € TOYKH 3pEHHUsI 3aKOHOAaTebCTBa [ 7, 8].

OcHoBHBIMU IenaMu BBeneHus dDenepanpHoro 3akoHa ot 31 urons 2020 r. Ne 248-D3
«O TrOoCymapcTBEHHOM KOHTpoJlie (Haa3ope) W MYyHUIHNAIBHOM KOoHTpolie B Poccuiickoit
Oeneparuny (O3 Ne 248-D3) 6putH:

— CHWJKEHHE JaBJIeHMsI Ha OW3HEeC IyTeM COKpAIEHHWS KOJIMYECTBAa IPOBEPOUYHBIX
MEpPOIIPUATUH;

— Iepexo/1 Ha AUCTAHI[MOHHOE U OHJIaiH B3aumojeicTaue (ctT. 21, 40);

— NpUOPUTET  HAa  NPOPUIAKTHMYECKHE  MEPONPHUATHS:  MEpbl  CTUMYIUPOBAHUSA
JOOPOCOBECTHOCTH, CaMOOOCIIeIOBaHUE, MPOQHIAKTHICCKUI BU3HUT (CT. 8, 48, 51, 52);

— He3aBHCHMas OIlcHKa 00s3aTeIbHBIX TpeOoBaHMit (CT. 54);

— YJIEHCTBO B CAMOPETYJIHPYyeMOi opraHu3anu# (CT. 55);

— CTpaxoBaHHE KaK OCHOBAHHUE JJIsi OCBOOOKIEHHUS OT IIaHOBOM mpoBepku (1. 9 cT. 25);

— COKpaIllcHHE CPOKOB TpoBepku 1o 10 mHeit (cT. 72, 73);

— BO3MOXKHOCTh OTMEHBI Pe3yJIbTaTOB KOHTPOJIBbHO-HA30PHBIX Meporpusituii (cT. 91) [7].

Ydaer camux o0bekToB Hamzopa B cucteme MUC Poccuu permamenTupoBan «llopsiikom
U KPUTEPUSMHU OTHECEHUS OOBEKTOB 3alMThl K OMPEICICHHOW KATETOPUHM PHUCKa» COTIIACHO
[Mpunoxxenuro Ne 2 mocranoBieHus [IpaButensctBa Poccuiickoit @eneparun «O denepambHOM
roCylapcTBEHHOM mokapHoM Hamzope» («[lomokenne o dQenepaqbHOM TOCYIapCTBEHHOM
noxxapaom Hamzope») ([lomoxkenune o DITIH), koTopblii THacUT, 4YTO KAaTEropus pHCKa
MPUCBAMBAETCS HA OCHOBAHUM JIAHHBIX, BHECEHHBIX B «ABTOMATU3UPOBAHHYIO AHAIUTHYECKYIO
CUCTEMY MONJECPKKA U YIOPABJICHUS KOHTPOJBHO-HAA30PHBIMU oOpraHamMu MuHHCTEpCTBA
Poccuiickoii @epepariuu 1O JenaM TPaXKIAHCKOW OOOpOHBI, YpPE3BBIYANHBIM CHUTYallUSIM
U JMKBUJAIUM TIOCHEACTBUN cTUXuHBIX OenctBuii» (AAC KHJ) (puc. 6) [9]. U3 yero crnenyer,
YTO TIPEXE, YeM BBINTH Ha OOBEKT U MPOBECTH KOHTPOIHHO-HAI30PHOE MEPOTIPUATHE, MHCIIEKTOP
o0s3aH mpojenatb psAA  JEHCTBUM 1O BHECEHHI0O OOBEKTa B 0a3pl, MPEeIyCMOTPEHHBIE
3aKOHOJIATEJIbCTBOM U MPUCBOCHUIO OOBEKTY HAJ30pa KAaTETOPUM PUCKA, a €CIHU JaHHas MpoIeaypa
[0 BHECEHHIO OOBEKTa B PEECTpPbl W JAHHBIX O KOHTPOJIbHO-Hag30pHOM Meponpustuu B @I'UC
«EmuHBIA peecTp KOHTPOJBHBIX (Haa3opHbIX) Meponpustuii» (EPKHM) (puc. 7) [10] cobmoaena
He OyzeT — 9To OyAeT 03HauaTh, YTO MPOBEPKA MPOBEICHA HE 3aKOHHO.

n
v [ A s

Puc. 6. AAC KHJI

14



HamsopHast nesiTebHOCTD http://journals.igps.ru

' '_“ lenepancHan npokypatypa Poccuiickon @egepaynu >
\ @IUC «EQUHBIA PEECTP KOHTPONbHbIX (HAA30PHBIX) MEPONPHATH A BoiTtn
@IMUC «EQWHBIA peecTp NPOBEPOKY

FnasHan cTpaHuya OTKpbITbI® laHHbIE Monck nposepok HosocTtu O6paTHan CBA3b

PacuimperHbid nonck

Puc. 7. EPKHM

B Ilpunoxennn Ne 1 k mpunoxenuto Ne 2 B [lonoxennn o ®ITIH, kotopoe sBisercs
ocHOBHBIM jokymMeHTOM OITIH, mis BeneHus peectpa mojHam3opHbIX o0bekToB B AAC KHJI
NOHATHE TaKoro OOBEKTa HAA30pa, KaK «JACTHBIA JKUJIOH JOM», GKUIJIOW JOM» HIIU (OKHIIOE
MOMEIICHHE», OTCYTCTBYeT. BBUIY 3TOro naHHbIE OOBEKTHI HE SBIISIIOTCS OOBEKTOM Haa30pa
OITIH, ne moryt 6biTh BHeceHbI B 0a3sl AAC KHJI u EPKHM, a orciona cneayet, 4To HHCIIEKTOP
rOCY/IJapCTBEHHOIO II0’KapHOTO HAJI30pa B paMKax JEHCTBYIOILEIO 3aKOHOJATENbCTBA HE HMEET
1paBa IPOBOJUTH MPOBEPKY HAa 0OBEKTaX YaCTHBIX JoMOBIaaeHui [10].

Ha cropone pomoBnanensieB cr. 25 Konctutynuu Poccuiickoir ®enepauuu [11].
W3 naHHOHM cTaThbu BBITEKAET OCHOBHAs Ja3elka s «OM3HECMEHOB» — B COOTBETCTBUHU
¢ Koncturynuein Poccuiickoii ®enepanuy KUAJIUILE SBJISETCS HENPUKOCHOBEHHBIM, U HUKTO
HE BIIPAaBE IPOHUKATh B HETO IPOTUB BOJIU IIPOKUBAIOIIMX JIULI.

Puc. 8. Ilpo¢puiakTude ckue Me poNpusATHs, MPOBOIUMBIE
corpyanukamu I'IlH B yacTHOM ceKTOpe

[Tonoxxenmem o @ITIH ycTaHOBIEHO, YTO OCHOBAaHWEM [UISi BKIIOYEHUS IJIAHOBOTO
KOHTPOJILHOTO (HAJI30pHOIr0) MEpONPUSTHS B IUIAH MPOBEACHHUS KOHTPOJIBbHBIX (HAI30PHBIX)
MEpOTNPUATHH SBIISETCA UCTEUEHUE B TOAY MPOBEAECHUS KOHTPOJIBHOTO (HAA30pPHOI0) MEPOIIPUATHS
YCTaHOBJIECHHOW MEPUOANYHOCTH C JIaThl:

— BBO/Ia 00BEKTa HA/A30pa B IKCILIYaTallHIO;
— OKOHYaHMs ITPOBEIEHHUS MTOCIIEAHETO MJIAHOBOIO KOH TPOJILHOTO (Haa30pHOT0) Meporpustus [10].

Jl1st yaCTHBIX, CaJOBBIX JOMOB M MHBIX ITOCTPOEK (rapaxei, 6aHb, X039 CTBEHHBIX OJIOKOB)
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pasperieHMe Ha BBOJ B OJKCIUTyaTallMio He Tpeldyercs. OTo mpemycMoTperHo 4. 17 cr. Sl
I'pamocTpoutensHoro komekca Poccuiickonn ®enepauuu [12]. AHanorom paspenieHus Ha BBOJ
B JIAHHOM CJIy4dae SIBJIAETCS YBEIOMIIEHHE O COOTBETCTBUU MMOCTPOCHHBIX UM PEKOHCTPYUPOBAHHBIX
O00BEKTOB MHIMBHAYaIbHOIO JKUJIMIIHOTO CTPOMTENBCTBA MJIM CaJOBOrO JoMa TpeOOBaHUSIM
3akoHoaTenbeTBa Poccuiickoit depepaninu o rpagoCTpOUTENBHOM AeSITeNbHOCTH [12].

B peansnoctu nHcnekropa CITIH BBIXOAAT B «HaCTHBINA CEKTOP» UCKIFOUMTEIBHO B PaMKax
NPOQIIIAKTUYECKUX MEPOTIPUSITUIA JTHOO MO MOCTYIMHBIIMM kao0am, TPOBOJSAT Pa3bsICHUTEIBHBIC
Oecepl 0 coOMoIeHUH TpeOOBaHUM MOXKapHOH 0€30IaCHOCTH C rpakJaHaMu 0e3 MPOHUKHOBEHUS
B YaCTHYIO COOCTBEHHOCTH (puc. 8).

B . 36.1 nonoxxenust o ®I'TIH cogepxutcst mopsiaoK ASHCTBUN MPH BBISIBICHUU MOT00HBIX
«OpTraHu3alUiy Ha MTOJHAT30PHBIX TEPPUTOPHSIX [9].

Tak Kak Mbl XUBEM B IPABOBOM TI'OCYIAapCTBE, MHOIME BUJbI JEATEIBHOCTU IOMAJA0T
B paspe3 peryaupoBaHus rocygapcTBa, HO He Bce. JII00oil uenoBek B CBOEM YAaCTHOM JIOME MOKET
BECTU NPEANPUHUMATEIBCKYIO JESITEIBHOCTh MO YXOIy 3a MPECTapeiblMU Ipa)kJIaHaMH, CAaBaTh
JIOM TOCYTOYHO WJIM Ha JUIUTEIbHBIM CPOK, HO MPHU 3TOM HE O(QOpPMIIATH JaHHYIO AEATEIbHOCTh
[0 3aKOHY M HKCILTyaTHpOBaTh CBOM JIOM, Kak eMy yrojgHo. K coxanenuto, u3-3a HECOOIIOeHHS
3aKOHO/ATENILCTBA B c(epe MokapHOW Oe30MacHOCTH, MOXKAPhl B TAKUX 3aBEJCHUSX MPHUBOISAT
K MaccoBOM rubenu JroJei, a Ha CKaMbe MOJICYAUMbBIX OKa3bIBAETCSI MHCIIEKTOP, KOTOPBIM HE UMe
3aKOHHOTO TIpaBa JaXke 3alTH Ha TEPPUTOPHIO TAKOTO OOBEKTA.

Corpyaauku MUYC Poccum - pomxHocTHhie nuna OITIH, onbITHBIE CHENUATUCTHI,
CTAJIKUBAIOTCSI C 3aKOHOJATEJIbHOM MSCOpPYOKOl HapaBHE C JIIOJIbMH, KOTOPBIE 3a4acTyl0 BEIYyT
HE3aKOHHYIO MPEIIPUHUMATEIBCKYIO IEATEIbHOCTh B MTOMEILCHUSX, HE OTBEYAIOIIMX TPEOOBaHUIM
NOXKapHOH 0€30macHOCTH, W TOJBEPraioT MOTpPeOUTENell yCIyr pUCKYy C LeNbl0 IOIy4eHHS
¢unancoBoit BbeIrosibl. Mx yBompHsIOT co cinyxx0b1 B OIIC I'TIC MYC Poccuun no orpunateinbHbIM
CTaThSM M 3aMPEUAIOT 3aHUMATh JOJHKHOCTU TOCY/IapCTBEHHOM CITyKOBbI.

3aKkiIo4e Hue

[lo craructuke 3a 12 mecsieB 2025 r. mpousouvio 317 311 mokapoB (3a aHaJIOTWYHBIN
nepuon npouvioro roaa (A — 347 442, -8,7 %), na xotopbix morud 6 521 venosex (A —
7575, -13,9 %). Haubomnplee KOTMYECTBO MOKAPOB MPOU3OIILIO B KUIIbIX Tomax [13, 14].

B nemsx cHuxeHus koiudectBa mnoxapoB corpyaHukamMu MYC Poccum npoBoautes
KoJIOCCalbHasi paboTta mo mpoduiakTuke W WHOOPMHUPOBAHUIO HACEJCHHUSI O COONIIOJACHUU Mep
MOKapHOH 06€30MacHOCTH.

[IpoBeneHHBIN aHaMM3 MOKa3bIBaeT, YTO B PoccuM CyIIECTBYET CHCTeMHasl Mpobiema,
JieKalas Ha CTBhIKE 3aKOHOATeNIbCTBA, Ha/130pa B o0ecreueHus moxxkapHoi 6ezonacHoctu. C ogHOM
CTOPOHBI, OOBEKTHl JKUJIOTO HA3HAYEHHsS — 4YacTHBIE JOMa U KBAPTUPHI SBISIOTCS MECTOM
BO3HUKHOBEHHUSI OOJIBIIMHCTBA IOXKAapOB C TMEYAIbHBIMH HociencTBUsMH. C IOpyroil CTOpOHBI
JEHCTBYIOIIIGE TPABOBOE TIOJIE  CO3/Aae€T  CEphe3HbIe MPEemsATCTBUS IS I(MHEKTUBHOTO
NpEeAyNpexIeHUs Tpareguid B CiIydasX, KOTJAa OTHU JKWAJbIe TOMEUICHUS HCIOJIb3YIOTCS
JUISL KOMMEPUYECKOM JIesTeNbHOCTH (TaHCUOHATBI, XOCTEIbl, MUHU-OTEJIH ), OCOOCHHO B HEJIEraIbHOM
dopmare.

KittoueBbIM pOTHBOpEUHEM SBIISETCS] HECOBEPILEHCTBO 3aKOHOIATENIbHOM 0a3bl:

— [IPaBOBAasl «HEBUAMMOCTBY» YAaCTHOTO KUJIbs ISl HAA30pa: )KUJIbIE ITOMEILEHHUS], COTIACHO
pernamenTaM, He sBistoTcs oobekramu PITIH, 4To nuIIaeT MHCIEKTOPOB 3aKOHHBIX OCHOBAHUM
JUISL TPOBEICHUS] KOHTPOJIBHO-HA/I30PHBIX MEPOTPUSATHI;

— 3aKOHOJIaTEJIbHbIE OTpaHNYeHMs: BBeIEeHHbIM D3 Ne 248-D3, npu BceX €ro Moja0KUTENbHBIX
CTOpOHax JuIsi Ou3Heca, YXKECTOUMJI TMPOIEeAypy IPOBEPOK, CleNaB HX HEBO3MOXKHBIMU
0e3 BHECeHMsT OOBEKTa B PEECTPHI, Ky/la YACTHBIE JKHJIbIC JIOMA 110 ONPEACIICHUIO HE MOIaiatoT [6];

— mpaBoBas Ja3elka s HeJeraJbHOro OW3Heca: 3asBUTEIbHBINA MOPAIOK PEruCTpaluu
OTIENbHBIX  BHMJAOB  JestenpHocTH  (kak  WII) B couetaHmm ¢  KOHCTUTYLHMOHHOM
HEMIPUKOCHOBEHHOCTBIO JKHIJIMILA TIO3BOJISIET MpPEeANpPUHUMATENIM MUHHUMH3UPOBATh 3aTpPaThl,
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OpraHu3ysl YCIYrM B IIOMEIIEHUSX, M3HAYaJbHO HE MpPEJHA3HAYEHHBIX JJIS ITOr0, UTHOPHUPYS
TpeOOBaHUSI TOKAPHOUN OE30MaCHOCTH.

PesynpTaTom 3TOrO mpaBoBOro mpobena CTaHOBSITCS TpareAuy ¢ MacCOBOW TMOETBIO JIIOICH.
[TapagokcanibHO, HO MO MTOraM 3TUX MPOMUCIIECTBHU K YrOJOBHOM OTBETCTBEHHOCTH IO CTaThe
«XaJIaTHOCTh» 3a4acTyr INpuBJIeKatoTcd MMeHHO coTpyaHukn MUYUC Poccum — Te, KTo B paMKax
JeWCTBYIONMX HOPM OBl (JaKTUYECKU JIMIIEH BO3MOXXHOCTH JIETAJIbHO Mpecedb HapyIICHHUsL.

Jis  paspbiBa 3TOr0 TOPOYHOTO Kpyra HEOOXOoIMMa KOMIUIEKCHAs 3aKOHOJaTelbHas
WHUIIMATUBA, HANPaBJIEHHAs HE Ha Y)KECTOUEHHE HaKa3aHWs Ul MPOBEPSIONMX, a Ha CO3/aHUE
3(peKTUBHBIX MEXaHU3MOB:

— JeTaJlu3allud ¥ BBIBEJCHUS M3 «TEHW» COLMAJIbHO 3HAYUMBIX YCIYTI, OKa3blBaEMbIX
B JKUJIOM (OH]IE;

— HAJIJIEHUs] KOHTPOJIbHO-HAA30PHBIX OPraHOB YETKUMHU M PEAIIN3YEMbIMHU I1OJHOMOYUSIMU
10 MPEBEHTUBHOM paboTe ¢ TAKUMU 00BEKTaMHU, OCOOEHHO MPHU MOCTYIJIEHUH CUTHAJIOB;

— ycuJeHus ~ MexBenoMmMcrBeHHoro  BzaumoxedctBus  (MUC,  Pocmorpebnanzop,
IIPOKypaTypa, OpraHbl MECTHOIO CaMOYIpaBJIEHHUs) AJIS ONEPAaTUBHOIO BBISIBICHUS U MPECEUECHUS
HE3aKOHHOM  JEATENbHOCTH B JKUJBIX  IOMEUICHUSX, HCIOJIB3YEMBIX KaK  OOBEKTHI
NpeANPUHUMATENIbCTBA;

TonpKo ycTpaHEHHE 3TOTO 3aKOHOJAATENBHOTrO AucOaiaHca MO3BOJHUT MEPEHTH OT peakiuu
Ha YK€ CIy4yuBIIMECS KaTacTpo(bl K MX peaJbHOMY M 3aKOHHOMY MPEIOTBPALICHUIO, 3alMTHB
JKU3HU TPaKJIaH U CHSIB HEOOOCHOBAHHBIE PUCKH C TOJKHOCTHBIX JIUII, TPU3BAHHBIX 00ECTIEUNBATh
0€30MacHOCTb.
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TEOPHUS U TIPAKTUKA
CYJEBHOH DKCHEPTU3bI

AHanuTHYeCcKas CTaTbhs
V]IK 343.983.3; 343.983.4; DOI: 10.61260/2304-0130-2026-1-19-25

YCTAHOBJIEHUE ®AKTA IPUMEHEHUA HPOMBILIJIEHHO
MN3I'OTOBJEHHBIX OI'HEITPOBOJHBIX HIIHYPOB _
B COCTABE CAMOJEJIBHBIX 3A’KUTI'ATEJIBHBIX YCTPOUCTB

“HUpaxurok Cepreii ['puropnesuy.

Cankr-Ilerepoyprekuii ynusepeuter I'IIC MUC Pocenn, Cankr-Ilerepoypr, Poccus
CkykoBckuii AHaTonuil ['eHHaabeBUY.

Cankr-IlerepOyprekas akagemus CiaencrsenHoro Komurera Poceun, Cankr-IlerepOypr, Poccusi
Koposkun /Imutpuii Cepreesnu.

Cankr-Ilerepoyprekuii ynusepceurer MB/I Poccun, Cankr-Iletepoypr, Poccusi
Hsgi78@mail.ru

Annomayus. ABTOpaMH, Ha MPHUMEPE PEaNbHO MPOM3OLIEIIIEr0 COOBITHA, MpeJCTaBlIeHa
nH(pOopMaIKsa 0 BO3MOKHOCTSIX IPUMEHEHUS pa3pad0TaHHOM aHATUTHUECKON CXEMBbI, BKIIIOYAIOIIEH
METOJIbl TOHKOCIIOMHOM Xpomatorpaduu u MonekymasipHoi HMK-cmekrpockonuu, B LEISIX
oOHapy»XeHHsl CleA0B MpPUMEHEHHUd oOrHempoBoaHoro ImHypa tuna OIIIA. PesynbpraTs
MIPOBEICHHOTO KOMITJIEKCA aHAJUTUYECKUX HCCIIEOBaHUI CIOCOOCTBOBAIM CYXEHHIO Kpyra JIHI,
BO3MOYXHO IIPUYACTHBIX K COBEPILEHHUIO PAcClIeyeMOTo NPecTyIICHUS.

Kniouesvie  cnosa:  OrHeNpoBOAHBIM  MHYp, MoJekyispHas MK-cnekrpockonus,
TOHKOCJIOIHass Xpomarorpadus, caMOIEIbHOE 3aKUTaTeIbHOE YCTPOMCTBO, CPEICTBO INEperadu
OTHEBOT'0 MMITyJIbCa

st uuruposanus: Meaxuiok C.I'., Cxykosckuit A.I'., Koposkun /I.C. Ycranosnenue ¢akra npuMeHeHUsS
MPOMBIIIJICHHO H3TOTOBICHHBIX OTHENPOBOMHBIX IIHYPOB B COCTaBE CaMOJCIBHBIX 3a)KUIaTEIbHBIX
ycrporictB // Hang3zopHas nesTenbHOCTh M CylneOHas JKcmepThu3a B cucreMe Oe3omacHocTH. 2026. No 1.
C. 19-25. DOI: 10.61260/2304-0130-2026-1-19-25

BBenenune

IToMHrMO MOBCEMECTHOTO MCIIOJB30BaHMS OTHS B MUPHBIX IIEJIX YEIOBEUYECTBO U3 TIIyOUHbI
BEKOB HCIIOJIb3YET €ro B KaueCTBE MOIIHEHIIEr0 Cpe[CTBa MOPaKEHUs KaK Ha TeaTpe BOECHHBIX
JNeMCTBUH M y4yacTKax MMWJIMTApU30BAHHBIX OOECTOJIKHOBEHHUH, Tak M BO BPEMs MacCCOBBIX
OeCTIOpSIKOB, TIPH TEPPOPUCTUIECKHUX aKTaX, B MEPUOIBI KPIMHUHAIBHOTO Tepesiesia COOCTBEHHOCTH.
OroHp SBiIsSIETCS OJNHMM M3 CTApEHIIMX M IOYNUTAEMBIX B HCTOPUU Pa3sHOBUIHOCTEH OpYKHUSA
W, HECMOTPS Ha TO, YTO TOSIBIISIFOTCS HOBBIE M MCYE3AIOT CTapble 00pa3Isl BOOPYKEHHUS, BOGHHOU
U CHEeIUATbHONM TEXHUKH, BO3HUKAIOIIME NPH €ro MPUMEHEHMH omnacHble (akTopbl ObLIH, €CTh
u OyAyT OZHMMHU M3 OCHOBHBIX DPEaJM3yEMBIX BHJIOB IOPAXAIOIIUX BO3ICHCTBUN TPH JIIOOOM
YPOBHE Pa3BUTHS TEXHUKHU, TEXHOJIOTUH, LUBUIM3anuu [1].

N ceituac, paspymmrensHas (QYHKIHMS OTHS aKTUBHO WCIIONB3YETCS BIOXHOBUTEISIMHU
U UCTIOJHUTEJIIMU TEPPOPUCTUYECKUX aKTOB, a TAKXKe MC0JI0raMU THOPUIHBIX BOWH U «IIBETHBIX»
PEBOJIIOLIMIM, PAa3BEPHYTHIX MPOTHB Halleld CTpaHbl. 3BEpHUHBbI OONMK OOEBHMKA, METAIOLIETOo
OyTBUIKY C 3@XHUIraTelIbHOH CMEChl0 B OKHA 3[JaHMH TOCYJapCTBEHHBIX OPIaHOB, B COTPYIHHMKOB
TMOJIMIIMU ¥ MAIIMHBI CHIELIIOpa3/IeNIeHNH, CTAHOBUTCSI CBOETO PO/ia CHMBOJIOM aHTUIOCYAAPCTBEHHOTO
MpOTECTa, CryCTKOM OeCIIpOCBETHOIO 3KCTpeMH3Ma U Teppopa [2].

© Cankrt-IletepOyprekuii yausepcuret I'TIC MUC Poccun, 2026
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YMBIHIJ'IGHHOMY YHUYTOXKCHUIO HMMYIICCTBA B PYCCKOM HA3BIKC COOTBETCTBYCT IIOHATHUC
nomkor. Ilpu paccrnenoBaHWM TOXKapoOB TMOJKOT SIBJISIETCS OAHOW W3 Hambosee BEpOSITHBIX
U 00s3aTeNIBHBIX K PAaCCMOTPEHUIO BepcUil Mo mpuuuHe Tokapa. [Ipum mpousBojcTBe CyneOHOM
MOKapHO-TEXHUYECKOM IKCIEePTH3bl IKCIEPT M3ydaeT BEPCHUI0 MOJHKOTa B YACTH YCTAHOBJICHUS
TEXHUYECKON NPUYMHBI BO3TOpaHMs, OOBIYHO (OPMYJIHUPYEMON KakK «BO3JEUCTBHUE OTKPBHITOIO
HCTOYHUKA TJIAMEHH Ha CTOPAaeMbIE MaTepHAIIbD».

B mam texnumuecku paSBHTBIfI BCK 3JIOYMBINIJICHHUKH aKTHBHO IMPUMCHAIOT HHKCHCPHYIO
MBICIIb Ha CBOM KpUMHUHANbHBIN nan. [lomkorm Bce wyaiie COMPOBOXKIAIOTCA HCIIONB30BAHHEM
PA3IMYHBIX TUIIOB CaMOACIBbHBIX 3aKUIaTCIIbHBIX yCTpOﬁCTB. YHpaBHﬂIOHH/II\/JI CHUTHAJI B HOI[O6HI>IX
W3JIEHUSIX MOXKET OBITh MEPEAaH M0 PaIuoKaHAITY WIH M0 JIEKTPUIECKOMY MIPOBOAY, IPUMEHSIOTCS
JaTYUKU OIBUXXCHUA UJIN XUMHUYCCKUC TaﬁMepBI. OI[HaKO KPUMHWHAJIBHBIC «TaJIaHTBD> HEC 06XO,Z[$IT
CTOPOHOI U TpOCTEHIINE CpeACTBa MepeJayll OTHEBOrO MMITYJIbCa — MPOMBIIIJICHHO U3TOTOBICHHBIC
OTrHCIIPOBOAHBIC W CTOIMMHOBLIC MIHYPBI, TJICIOUINEC (1)I/ITI/IJ'II/I n HUX CaMOACIIbHBIC aHaJIOI'u,
o0ecreurBaroNIie KaKk MHUIMUPOBAHKUE YCTPOMCTBA B LIEJIIOM, TaK U HEOOXOAUMOE il oOecTieueHus
0€30MacHOCTH MPECTYITHUKOB BpeMsl 3aMeiieHus [3].

AHAJIUTHYECKAA YACTh

Cpenu M3TrOTOBIISIEMBIX TPOMBIIUIEHHOCTBIO ~OTHEMPOBOJIHBIX IIHYPOB HaWOOJbIIEE
pacnpoctpanenre umeror mapku OILII u OLIA, sBistomrecs, ¢ y4eToM UX (QyHKIMOHAJIBHOTO
MpeaHa3HAuYeHHsI, TOCTATOYHO PACIPOCTPAHEHHBIMU OOBEKTAMH M CyA€OHON B3PBIBOTEXHHUYECKOU
sKkcriepTussl (puc. 1).

Puc. 1. Camoge/ibHOe yCTPOICTBO,
CHa0’KeHHOe 0TPe3KOM OTHeIIPOBOJHOIO0 LIHYpPa

CornacHO TEXHHUYECKUX YCIIOBUH [4] /Ui M3rOTOBJIEHMSI BOJOU3O0JIUPYIOUIETO MOKPBITUS
OTHETPOBOHOTO LIHYPA JOJKHBI IPUMEHSTHCS CIEAYIOLINEe MaTepUalbl:

—mHyp OHIIl (mnacTukaTHBIA) — MJIACTHKAT IOJMBUHMIIXJIOPUIHBIA Oenoro I1Bera,
IUTACTUKAT MOJMBUHUIXIOpUAHBINA Mapku MO-45-12, penientypsl 948, HEOKpallleHHBIH;
—mHyp OIHA (acdambrupoBanssiii), OILJIA (aBaxasl acdambTHpOBaHHBIA) — TMEK

KaMEHHOYTOJIbHBIN CpeHUil Mapku A, cMoja KaMEHHOYTOJIbHAasl, OUTYM HEe(TAHOW CTPOUTENbHBIN
mapku BH 90/10 mwmu BH 70/30, maciio kaMeHHOYTOJIHOE /ISl TIPOITUTKH JPEBECUHBI, mapadux
He(TSIHONM TEeXHUYECKUH OuuileHHBbIH Mapku T uiaM HeouuuieHHbIH crnudeuHsli mapku HC,
nerponaryM mapku [1K, Tansk MonoTslit (puc. 2).

HMuamerp muypa OILII momken Haxomutbes B mHTepBase 5,0-6,0 MM, muypa OIIIA —
B uHTepBase 4,8—5,8 mm.

20



Teopust 1 mpakTHKa cyaeOHOM SKCTIEPTH3BI http://journals.igps.ru

00000000 ] 00300000
ATaRTE00d N0Gp0000000000000009
| T AT ' T vyt rrr il P T o

00000000 00000008 T3 00000

0890000080000000000 IRERN)) \Q\Z\L

\e \Z

Puc. 2. Ornenposoanslii muyp mapku OIIIA.
1 — ueHTpaNBHAs HANPABJSIIOIIASA HUTD,
2 — BellleCTBO CHAPS)KEH U],
3, 4, 8 — nepBasi, BTOpasi ¥ TPeThsl OILIETKH,
5—7 — BoAOH30/IMpYIOLIee OKPbITHE [4]

KonctpyktuBHbie ocobenHoctu muypa OIIIA mo3BomsitoT pa3zpaboTaTh aHATUTHYECKYIO
CXeMy Uil YCTaHOBJICHHUs (paKTa ero MPUMEHEHHUs Ha 0a3e JBYX IIUPOKO MPUMEHSIEMBIX METOMIOB:
TOHKOCTIOWHON Xpomartorpaduu u monekynspHoir MK-crnekrpockomnuu, pe3ynbTaThl MPUMEHEHUS
KOTOPOH TPeNoCTaBAT OOBEKTUBHBIC MAHHBIC ISl MPOBEICHHUS PEKOHCTPYKIMH, MPUMEHEHHOTO
37I0YMBIIIJICHHUKAMU YCTPONCTBA.

Ceenenust 00 ampoOaruu pa3pabOTaHHON aHATMTUYCCKOW CXEMBI Ha pealbHBIX 00BEKTaX,
U3BATBIX C MECTa MPECTYIUICHUS B paMKaxX paccie0BaHus KPUMHUHAILHOTO B3PbIBA MPEICTABICHBI HAXKE.

B nawane 2000-x rr. Ha Tepputopun T. Cankt-lIletepOypra HEyCTaHOBIICHHBIE JWIIA
YMBIIUIGHHO TPOW3BENN B3PbIB  CAMOJEIBHOTO B3PHIBHOTO YCTPOWMCTBA, YCTaHOBIECHHOTO
Ha TMaMSITHUKE MOHYMEHTAJIbHOIO MCKYCCTBA, SIBJISIFOIIETOCS OOBEKTOM HCTOPUYECKOTO
U KyJIbTypHOTO Hacjienus OOMIEpPOCCHICKOTO 3HAYCHHs, TPUYUHUB METAJUIMYECKON CKYIBIOTYpE
3HAYUTEIJIbHBIE IOBPEKICHUS.

B cBs3u ¢ BbIlIeyKa3aHHBIMU OOCTOSITENBCTBAMH B OJHO M3 SKCIEPTHBIX MOApa3/IeICHHIMA
Cankr-lIleTepOypra Obula Ha3Haue€HAa JIOMOJHHUTENbHAs  CyaeOHas  KPUMHUHAJIUCTHYECKas
JKCIIEPTH3a, OJHUM M3 TIOCTABJICHHBIX BOIIPOCOB KOTOPOM SBIISIIOCH OMpPEEICHHE 00IIEro BpeMEeHH
TOpPEHUs MPUMEHEHHOTO CPEICTBA NIEPEJaul OTHEBOI'O UMITYJIbCa.

B BbIBOIaX MEPBUYHOI IKCTIEPTU3BI, HCTIOJTHEHHON CTOPOHHUM 3KCIIEPTHBIM MOpa3AeICHHEM,
ObLIO BBIIBUHYTO MNPEANOJIOKEHHE O TOM, YTO B JAHHOM cCiy4yae ObUIO MPUMEHEHO CpEeACTBO
neperayl OTHEBOTO HMITYJIbCa THIA OTHEMPOBOJAHBIN IIHYp, HW3TOTOBJICHHOE CaMOJAEIbHBIM
croco6oM. OJIHAKO MpU BHEIIHEM HCCIEIOBAHUU NPEICTABICHHBIX O0OBEKTOB OblIa OOHapy>KeHa
XapakTepHas clefoBas OOCTaHOBKA, YKa3blBalIllas Ha HEOOXOIWMOCTh YTOYHEHHS paHee
MIOJIyYEHHBIX PE3YJIbTAaTOB.

Cpenu mpeacTaBlIeHHBIX dKcepTaM 00BeKTOB Obllla 0OHapyskeHa nedopMUpOBaHHAs TpyOa
(puc. 3), BeIOJTHEHHAS M3 METAJlJIa CEpPOro IBeTa, 00JIaaroIiero eppoMarHuTHEIMH CBOMCTBAMH.
JnuHa TpyOBl cocTaBisiia 725 MM, HAapyKHBIM quameTp — 25 MM, TONIIUHA CTEHKH — 2 MM.
[IpenBapuTeIbHBIM UCCIIEAOBAaHUEM OBIJIO YCTAHOBJICHO, YTO JJaHHAs TPyOa M3rOTOBIICHA M3 JKelle3a
U cHa0)KeHa LIMHKOBBIM MOKpbITHEM. Ha Oonbiieil yacTu BHENIHEH MOBEPXHOCTH TPYObI UMENHCH
IJI0XO0 Pa3IMYUMBbIC CIIEJbI HACIIOCHHs BemiecTBa u€pHoro mnBeta (BemectBo Ne 1). Crensl ObutH
HaHECEHBI B BUJIE CIIMPAJIM, MaKCHUMallbHas IIUPHUHA Clie[la COCTaBIsIa 2,5 MM, pacCTOSHUE MEXKIY
BUTKaMU HE MEHEE 4 MM.

HeoOxonumMo oTMETUTH, YTO Ha MPOTSHKEHHWU OOJBLIMX YYacTKOB TpyObl IIUpHHA clieda
U MEXBUTKOBBIE PACCTOSIHUS HE MU3MEHSUINCH, IIPU 3TOM CIIEA MUMEJ ONPEAEICHHBIN Yrojl HaKJIOHa
K MPOJOJBHOM OCH TpyObl, BEIMYMHA KOTOPOTO Obla OTHOCHUTENIBHO CTa0WJIbHA MO €€ JIJIMHE.
[lo BHemHeMy BHIYy OOHApy)KEHHBIH clieZl ObLI MOXOX Ha cleJ OT MPUMEHEHHsS LITaTHOTrO
orHenpoBoaHoro mHuypa tuna OIIA achanbTupoBaHHBIN, UMEIOMUNA CpeaHUN auamerp 5,3 MM
U BOJIOM30JIPYIOIYIO OMYyAPEHHYI0 MAaCTUKY B KaUECTBE MaTepuasa HapyKHOTO MOKPBITHUSI.
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Puc 3. IlpeacraBiieHHasi HA IKCIIEPTU3Y MeTaJIM4YecKas Tpyda
€O cJleJaMHi NPUMEHEHHSs CPeCTBA NepeIayd OrHeBOro MMIYJIbCa

Jlist  manbHEWIIero WMCCIIeNOBaHMs BEIIECTBA HAcIOeHUsT Ha TpyoOe (BemectBa Ne 1)
MIPOBOAWJINCH €r0 TEXHUYECKOE HCCIEJOBaHHE, MHCCIENOBAHUE METOJOM TOHKOCIONHOM
xpoMartorpaduu u uccieaoBanue MeToaoM MoseKysipaoin MK-ciekrpockomnmm.

Jlns monydeHust oOpas3loB cpaBHeHHs (ciemoB mnpuMmeHeHus mHypa Tuna OIIIA)
MPOBOAMIIOCH TEXHHUYECKOE uccieqoBaHue. J[ins ero peanusanuu HCHOJb30Balach Tpyda
MexaHu3Mma (00bekT No 2), aHaJOTHYHOTO NMPUMEHEHHOMY IPH B3PbIBE MAMATHUKA, H OTPE30K
orHenpoBoaHoro muypa OHIA nmuHoi 200 MM. OTpe3ok IIHypa HamaTblBajcCsi Ha BHEIIHIOK
MOBEPXHOCTh TPYyOBbl MEXaHHW3Ma C YCIOBHEM, YTOOBl BUTKM TONydyaeMOW cHupand ObuiH
MEPIICHIUKYIISIPHBI TIPOIOJILHON OCH TPYOBI, M 3aKPEIUISUICS OTPE3KaMH MPO3PAYHOM JTUITKON JICHTHI
TUNa «CKOTY». Janee k cBOOOAHOMY KOHILy OTpe3Ka MOJHOCHIICS MCTOYHUK OTKPHITOTO IJIaMEHH,
mocje 4Yero HaOJI0JaNoch BOCIUIAMEHEHHE BEIIECTBA CHAPSDKEHUS IMHypa W €ro IOJTHOE
MIporopaHue 1o BCeil ITHHE.

B pesynbrare mnporopaHuss 000704YKa ILIHypa pPa3BOJIOKHWIACh Ha OTIEJIbHBIE HUTH,
a Ha KOHTAaKTHPYIOIIECH C HEl MOBEPXHOCTH TPYyObI 0Opa30BalKCh HACIOCHHS BEILIECTBA YEPHOTO
nBera (BemectBo Ne 2). [lomyueHHBIC HACIIOCHHS HMEIU CIIHPATICBUIHYIO (OpMY H 00pa30BAIHCH
0] YTJIOM K IIPOIOJIbHO#M ocu TpyOsI (puc. 4).

Puc. 4. Bua Ha ocTaTKu NPOropeBuiero OrHenpoBoIHOTO
mHypa Tuna OIITA nocJie TeXHU4eCKOro uccjie10BaHus

B nanbHeiiiem, npu BU3yaldbHOM CPAaBHEHMM HACIOCHUM, MOIYYEHHBIX NPU MPOBEIACHHUU
TEXHUYECKOTO HCCIIEJIOBAHUS, CO ClIEJAMU HACJIOEHUM Ha TpyOe, U3bIATOM ¢ MecTa MPOUCILECTBHS,
OBUTIO YCTaHOBJIEHO, YTO OHH ITOJOOHBI IO BHEIIHEMY BHIy, HIMPHHE, BEIMYHMHE MEKBHUTKOBOTO
MHTEpBAJia U yIily HAKIOHA K MPOI0IbHON ocu TpyO (pHc. 5).
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Puc. 5. IIpeacraBiienHas HA IKCMEPTU3Y MeTAJLITHYECKas TPyOa (BBepxy) u TpyOa
€ U3rOTOBJIEHHBIM 00Pa31I0M CPaBHEHUs (BHH3Y)
€O cJieJaMH IPMMeHEeHH sl CPeACTB MepeIavyl OrHeBOro UMIYJIbca

Janee, a5t noxy4eHust MHGOPMAIMU O XMMUYECKOM COCTaBe, MPE/ICTABICHHBIX HA SKCIIEPTU3Y
W TIOJly9EHHBIX TPU TEXHHUYECKOM HCCICIOBAHUN CJIEOB, OOHApyKEHHBIE IPH BU3yalbHOM
UCCIIEZIOBAaHMM Ha MPEICTAaBICHHON Ha sKkcreptusy Tpyoe (oOvexkT Ne 1) HacimoeHus BelecTBa
yepHoro mBera (BemectBa Ne 1) ypananuch C €€ TOBEPXHOCTH NPU IOMOIIM CKAaJbIENs
B 1moje 3peHuss Mukpockomna. IlomydeHHble, TakuM o0Opa3oM, COCKOOBI, TIOC]I€ OYHMCTKU
WX OT MEXaHWYECKUX 3arpsA3HEHHid, IOABEPTajuch HCCIeIOBaHMIO. llapaienbHO TOTOBHIICS
o0pasell cpaBHEHUs — HAacJIOoeHUs BemecTBa Ne 2 Mpy MOMOLIM CKalbIeNsl YIAIUIMCh ¢ TOBEPXHOCTH
TpyObI (00BeKTa Ne 2).

IlepBoHauanbHO YacTUIII BEIlECTBA OOBEKTA MCCIIEIOBAHUS U YAaCTHIIbI BellecTBa oOpasa
CpaBHEHHMSI TIPOBEPSUINCH HA PACTBOPHUMOCTH B PA3MYHBIX OPraHMYECKUX PACTBOPHUTEISX, & HMEHHO
B XxJjopodopme, OeH30i1€e, 3TUIOBOM CIHMpTE, alleTOHEe M rekcaHe. B pesynbpTare MccienoBaHus
YCTQHOBJICHO, YTO YaCTHUIIBI BEIIECTBA OOBEKTa HMCCIENOBAHMS M YACTHIIBI BEIIECTBa 00pasma
CpaBHEHMsI aHAJIOTUYHO JIPYT IPYTy pacTBOPSIIOTCA B O€H305€ U XJI0podopMe U HE pacTBOPSIOTCS
B 9TWJIOBOM CIIHPTE, alleTOHE U FeKCaHe, YTO XapaKTEPHO ISl TEMHBIX OCTaTOYHBIX HE(QTEMPOIYKTOB [5].

JlanbHelilee HcclIeI0BaHUE MPOBOJWIOCH METOJOM TOHKOCIOWHOW Xpomartorpaduu.
Xpomarorpau4ecKuii mporecc B 3TOM METOAC OOCCIICUYMBACTCS TICPEIBUKCHHEM PACTBOPUTEIIS
U HUCCIIETyEeMBIX BEIIECTB Uepe3 HEeMOABWKHYIO ¢a3y (aacopOeHT), B pe3yibTaTe 4Yero MpOUCXOIUT
pa3feneHne aHATU3UPYeMOH CMECH Ha KOMIIOHEHTHI, OCHOBAaHHOE Ha pPAa3IMYHON CKOPOCTH
uX nepeMelieHus B aacopoenrte [6]. B kauecTBe nmpoObl MCHOIB30BAJICS PAaCTBOP YacTULl OOBEKTA
uccrenoBanus B xyopodopme. B pesynbrate ucciemyemblii 00beKT M 00paser] CpaBHEHHUS
o0pa3oBaM Ha XpoMaTorpamMMme JIOMHHECHUPYIOIINE 30HbI, B BUje (pakera yaCTUYHO COBIIABIINE
C 30HOH TaImeHus JIIOMUHeCIeHITnH Outyma. Hanmndmne Ha XpomMaTrorpaMMe HCCIIeyeMBIX 00pa3iioB
XapaKTepHBIX XpoMmaTorpaguueckux 30H YKa3blBalOT, 4YTO Hccieayemble BemectBa Ne 1, 2
coJiepKaT B CBOEM COCTaBe OCTATOYHBIM He(YTEIPOMLYKT THIIA TYApOHA, OuTyMa b0 acdansta [7].
[TomyueHHble pe3yabTaThl JOCTATOYHO YETKO OOOCHOBBIBAIOT TMPEAINOJIOKEHHE O MPUMEHEHUU
orHenpoBojaHoro muypa tuna OLIA, Tak kak cornacHo 'OCT 3470-80 «IllHyp orHenpoBOIHBIMH.
TexHuueckue yciaoBHsS» A W3TOTOBJIEHHS €r0 BIIArOU3OJIMPYIOLIETO MOKPBITHS HpUMEHSETCs
outym HedTsiHOU cTpouTenbHbi Mapku BH 90/10 nmm BH 70/30.

Jlanee npoBOJMIIOCH MCCIIEI0OBaHUE METOIOM MoJjeKyisipHoi MK-crnekTpockonuu, ¢ nebio
OTIpEIeIICHUS] MOJIEKYJIIPHOTO COCTaBa YacTHIl, 00pa3yIomnX HACIOCHUS Ha METAJUIMYECKON Tpyoe
U cpaBHeHMs UX ¢ oOpasuoM cpaBHeHus (OILIA). MK-crekTpockonus sSBISETCS OJHUM M3 CaMbIX
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pacmpoCTpaHEHHBIX METOMOB MOJICKYJSIPHOW  CIIEKTPOCKONMHM UM 3aHUMAETCS HM3yYeHHEM
KoJie0aTeIbHbIX CIIEKTPOB MOJIEKYJI. DTH CIIEKTPbI ONPEIEIAIOTCS CTPOSHUEM MOJIEKYJIb, SIBISIIOTCS
Ype3BhIUAHO CHeM(PUISCKIMHA U YyBCTBUTEIBHBIMH HX XapaKTEPHUCTUKAMHU, Y€M H OOBSCHICTCS
LIMPOKOE MPUMEHEHHUE JTAHHOTO METO/1a B KPUMUHAIMCTUYECKUX UCCe0BaHMX [8].

JIMarHOCTHPOBAHUIO TIOJIBEPraIUCh YACTUIBI BEIIECTBA O0BEKTA MUCCIETOBAHHUS U YACTHIIBI
BellecTBa oOpas3ma cpaBHeHHs (puc. 6). Pe3ynbraToM NpOBEIECHHOTO HCCIIEAOBAHUS OBLIO
yYCTaHOBJICHO, UTO:

— Ha TIOBEPXHOCTSAX, NPEACTAaBICHHON Ha 3kcrepTusy TpyObl (00bekT Ne 1) oOHapyskeHbI
CIHPAIGHO 3aKpyUYeHHBIE IIOJIOCHI, B MpEIeNaX KOTOPBIX BBISBIECHBI YaCTUYHO COXPAHWBIIHECS
HAaCJIOGHHsl BEIECTBA YEPHOIo IBeTa, OOpa30BaHHBIE BELIECTBOM HAa OCHOBE OCTATOYHOI'O
He(TenpoyKTa TUTIA TYApOHa, OuTyMa 00 achanbTa,

— 00Hapy»XEHHOE BELIECTBO OAHOPOIHO 110 MOJIEKYJISIPHOMY COCTaBY C BELIECTBOM, KOTOPOE
HCIIOJIb3YETCS AJIsl IPOIMUTKU OBEPXHOCTH OIHENPOBOIHOTO 1IHYpa acanbtupoBanHoro (OILIA).

Orpaxerue

=  — UCCIJICJTyeMBbIil OOBEKT —— — 00pa3el] CPaBHEHHSI BELIECTBO
nponuTky oBepxHoctu OILIA)

Puc. 6. Pe3ysbTaThl Hccjieq0BaHUSI YACTHL BelleCTBA 00beKTa
Hucciae10BaHusa U o0pa3ua cpapHeHusi Mmerogom UK-cnekrpockonuu

3aKjao4YeHue

Takum 00pa3zom, MpoBeCHNE B paMKax JOMOJHUTEIbHON B3PHIBOTEXHUYECKOM SKCIIEPTHU3HbI,
pa3pabOTaHHON aHATUTUYECKOW CXEMBbI MCCIIEJOBAaHUHM, BKIIOYAIONIEH MNPUMEHEHHE METOJI0B
TOHKOCJIOMHOW  XpomaTtorpaduu  u  MojekymsipHod  MK-cmekTpockonuu,  TO3BOJIHIO
CO 3HAYUTEJILHOM CTEIEHBIO JOCTOBEPHOCTU YTBEPXKIaTh, YTO B JAHHOM CIydae B KaueCTBE
CpEeJICTBA Mepeaaun OTHEBOTO MMITYJIbca ObUT MCIOJB30BaH OTPE30K OTHEMPOBOJHOIO IIHYpa THUIIA
OIIA, nmeronunii N3BECTHYIO CPEIHIOI0 CKOPOCTb TOPEHHUS.

B COBOKYyNMHOCTH ¢ BBIABICHHOM JJIMHOM NPUMEHEHHOTO OTpe3Ka IIHypa, JJdaHHasd
nH(popMalKs TMO3BOJHMIA PACCUUTaTh BpPEeMsl 3aMEIUICHUS U, COOTBETCTBEHHO, YTOYHHUTH BpPEeMS
3aKIaaKyd U npuBeaeHUs B aeiictBue CBY, uTo crocoOCTBOBANIO CYXEHHIO Kpyra JIHUI] BO3MOXKHO
MPUYACTHBIX K COBEPIICHUIO JAaHHOTO MPECTYIJICHUS.

Ilo MHEHHIO aBTOPOB IPEJACTABICHHBIM B CTAaTbE ITOJIOKUTEIBHBIM OIBIT NPUMEHEHUS
pa3zpaboTaHHON aHATUTHYECKOW CXEMBI MOXET OBITh C YCIHEXOM pacCHpOCTpaHEH Ha OOBEKTHI
CyJ1IeOHOM MOKapHO-TEXHUYECKON IKCIIEPTU3BI.
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Annomayus. PaccMaTpuBaIOTCS BOMPOCHI  OOecreueHusi MOXKapHOHM  0e30MacHOCTH
TEXHOJIOTMYECKUX TIPOIIECCOB Ha IMPOMBINUICHHBIX OOBekTax. [lpoBexeH aHanu3 NPHYMH
IIPOM3BOJICTBEHHBIX aBapHil U (PAKTOPOB, MHUIIMHPYIONMX BOSHIKHOBEHHE MOXKapoB. PaccMoTpera
METOMKa MPOBEACHHS aHaIN3a MOKapHOM OMAaCHOCTH TEXHOJIOTHUYECKOTO MPOoIecca, MO3BOISIOIAs
OLICHUTH TOTCHIHMAIBHYIO yrpo3y BO3HMKHOBEHMS IIOKapa, CHU3UTHb BEPOSTHOCTH €ro
BO3HUKHOBEHUSI, MUHIMH3UPOBATh BO3HUKIINE IMOCIEACTBHS W BHIPAOOTATh HEOOXOAUMEIE MEPHI
MPOTHUBOMOXKApHOU 3anmThl. [lpoaHanu3upoBaHbl JEHCTBYIONME HOPMATHBHO-IIPABOBBIE AaKTHI,
periaMeHTUpYIoIle TpeOOBaHUS TMOXKAPHOW OE30MacHOCTH Ha MPOM3BOJCTBEHHBIX OOBEKTaX.
[lokazana  HEOOXOAMMOCTH  MPOBENEHUS  MPOQPIIAKTHYECKHUX  MEpPONPUATHH  OpraHamu
denepaibHOr0 rOCYIapCTBEHHOTO IMOAPHOTO HAaa30pa C LENbl0 OOECHedeHUs IMOoXKapHOH
0e30macHOCTH  OOBEKTOB M KOHTpPOJII 32 BBINOJHEHHEM  00sA3aTeNbHBIX TPEOOBAHMUIA.
AKIEHTHpPOBAaHO BHUMaHHE Ha OOydYeHHWE COTPYIHHMKOB OpraHU3alMii MepaM IOXKapHOU
0€30MacHOCTH, KOTOpPOE OOECIeYMBacT MPUOOPETCHHE HEOOXOMUMBIX 3HAHWW JIA TPAMOTHOTO
MOBE/ICHUS B YCIOBUSAX BOSHUKHOBEHHU S HEOIAronpHusATHBIX CUTYaIHi.

Knrouesvle crosa: TeXHOIOTHYECKHI TpoIlece, MoXKapHas 0€30MacHOCTb, MPOMBIIUICHHBIC
00BEKTHI, TOCYIAPCTBEHHBIN MMOKapHBINA HAI30D

Jass uutupoBanmusi: EmenpsHoBa A.H., Copoxmn M.A., KyssmmHa T.A. OOecrnedeHue MoXKapHOM
0C30IMaCHOCTH TEXHOJIOTHYECKHX MPOLECCOB: MpoOJjeMbl W TyTH peineHus // Han3opHas nesTeIbHOCTD
¥ cyneOHast skcriepTr3a B crcteMe 6esomacHocTr. 2026. Ne 1. C. 26-31. DOI: 10.61260/2304-0130-2026-1-26-31

BBenenue

OGecrieueHne MOXKApHOM  0€30MacCHOCTH  TEXHOJIOTMYECKUX  IPOIECCOB  SIBJISIETCS
BOKHEHINEH 3amaueil, CTosAmEH Iiepe]l MPOU3BOJACTBEHHBIMH OOBekTaMu. B ycioBusx pocta
00BEMOB TPOM3BOJCTBA M YCIOKHEHHS TEXHOJOTMUYECKHX IPOIECCOB BOMPOCH OOECTIEUCHHUS
MOKapHOW  Oe30MmacHOCTH  mpuoOperaroT  ocoOyro  3HaummocTh.  CoOmrojeHne  Mep
MPOTUBOIIOKAPHON 3aIllMTHI TMO3BOJISIET CYIIECTBEHHO CHHU3UTHh BEPOSTHOCTH BO3HUKHOBCHMS
M0’XKapoB ¥ MUHUMH3UPOBAThH MOCIEICTBUS BOSMOXKHBIX aBApHUH.

© Canxkr-IletepOyprekuii yanBepcuret I'TIC MUC Poccun, 2026
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IIpoGsieMbl ¥ MyTH pe e HUSI

[Ipon3BoACTBEHHBIE MHUUJEHTHl U aBapuUH COINPOBOXKIAIOTCSA OTKAa30M, MOBPEXKIECHUEM,
paspylieHUEM TEXHUYECKUX YCTPOMCTB, OTKIOHEHUSMHU OT  YCTAHOBJIEHHBIX pPEXKHMOB
TEXHOJIOTMYECKUX MTPOLIECCOB U YACTO MPUBOJAAT K MOXKapaM U APYTMM Upe3BbIYaliHBIM CUTYAIUsIM,
COIIPOBOXAIONIMMCA TUOETbI0 M TPaBMUPOBAHHUEM JIIOJIEH, 3HAUUTENBHBIM MaTepHalIbHBIM
ymepoboMm. OCHOBHBIMH TPUYMHAM, KaK IMPABUIIO, SBJSIOTCS HECOBEPIICHCTBO HCIOJIB3YEMbIX
TEXHOJOTUH M TEXHWYECKUX YCTPOWCTB, HApYIIEHWE W/MIIM OTCTYIIJICHHE OT TEXHOJIOTHYECKOTO
npouecca, (U3NYECKUH H3HOC TPOMBILIUIEHHOTO 00OpyloBaHUs, OOpalleHHe ¢ IOoXapo-
¥ B3pBIBOOMACHBIMH BEIECTBAMH M MaTepUalaMH, a TAKKe YeIOBEUECKU (akrop.

[loxapsl, BO3HMKAIOLME B pe3ylbTaTe HapyIIEHUs TEXHOJIOIMYECKOro Ipolecca
WIM aBapUIHBIX CUTYyal[uii, TpeOYIOT He3aMeUINTENbHOIO PearnpoBaHys U IPUBJICUCHUS PECYPCOB
B o00beMe, JOCTaTOYHOM Jjisl YCHEIIHON JHMKBUIALMM BO3HUKIMX mocnenctsuil. Iloatomy
HEYKOCHUTEIBHOE COONIOJICHUE TEXHOJOTHYECKHX HOPM M Mep IPOTHUBOIOKAPHOW 3alUTHI
IPU SKCILTyaTallud 00OPYIOBaHUS SBISAIOTCA HEOTHEMIIEMON M 00s13aTe/IbHON YacThO 0€3011acHOro
(GYHKIIMOHUPOBAHUSI 00BEKTOB POU3BOICTBEHHOTO HasHaueHus [1-3].

CoracHo omyOnMKOBaHHBIM cBefieHnsIM MuHuctepctBa Poccuiickoit denepariu mo aenam
TPaXTAaHCKOM OOOPOHBI, YPE3BBIYAWHBIM CHUTYAllMsIM WU JUKBUIAIIUUA TIOCICACTBUUA CTUXUMHBIX
oenctBuit (MUC Poccun), 3a npomeaumii 2025 r. Ha 00beKTaX MTPOU3BOACTBEHHOTO Ha3HAYEHUS
U Hapy)KHBIX YCTaHOBKax npousouuio 1 784 Bosropanus [4].

OcHOBHBIE ITepEeYHCICHHbIE TPUYNHBI BO3TOPaHUil MpeAcTaBJeHbI Ha puC. 1.

Tlomxor VIHBIE IPHIHHEL
7 757 HOKAPOB 7 330 noxapos
(6%) (6%)

HeoctopoxHoe
o0paleHHE ¢ OTHEM
37 784 moxapa

HITVH3 meunoro (29%)
080pyIOBAHHA
19 556 moxapoB
(15%)
. d

paboTer
3TMeKTPHYECKHX
ceTel H
060opyaoBaHHA
56 421 noxap
(44%)

Puc. 1. OcHoBHbIe NPUYUHBI BO3TrOPaHHI

Opraam3anusi TMOXKapHOH OE30IaCHOCTH Ha IPOMBIIUICHHBIX OOBEKTaX, HE3aBUCHMO
OT 9JTama TEeXHOJOIMYECKOTO IMpollecca, OCYIIECTBISETCS Ha OCHOBAHMM  TpeOOBaHUMU
JICWCTBYIOIIETO 3aKOHOATENbCTBA (TA0I.).
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Ta0mma

HopmaruBHo-npasoBbie akThl (HITA) o o0ecneve HuI0
MOKAPHO 0€30MACHOCTH HA MPOMBILILIE HHBIX 00beKTax

Nepapxus

(yposers) HITA HITA OCHOBHOE TOJNIOKEHHE

YcranaBnuBaeT ~— OOIIME — MPUHIIMIIBI
W TIPaBOBbIE OCHOBBI OOeCTIeYeHUS
nokapHoii  Oe3omacHocTH, TpaBa U
00513aHHOCTH CyOBEKTOB X035HCTBOBAHMS,
a TaKKe TOpPAJOK  JIeSITENbHOCTH
CIeLMaJIbHBIX KOHT POJIMPYIOIIMX OPraHOB
Comepxatr  jgeTaibHble  TpeOOBaHHA
K PpACHOJOKEHUIO CKJIaJ0B TOPIOYUX
MaTepuajoB, Pa3MELICHHIO 3aracoB
[Hoctanoenenue [IpaBurenscTBa TOIUIMBA, XPAHCHHUIO Ta30BbIX OaJUIOHOB,
[Ton3akoHHBIC aKThI Poccuiickoit Deneparmmn 00 CITY»KMBaHHIO OTOIMTEIILHBIX YCTAHOBOK
ot 16.09.2020 r. Ne 1479 [5] U DIEKTpUYECKHM ceTsaM. TpebGoBaHus
00s13aTeNbHbl JJIs1 WCHONHEHUS BCEMU
OpraHM3aIsIMU HE3aBUCUMO OT (hOPMBI
COOCTBEHHOCTH
ConmepxaT  MHKCHEPHbIE  pEILCHUA
U PEKOMEHIAIMH MO MPOCKTHUPOBAHHIO,
I'OCT 12.1.044-2018 [6] CTPOUTEIHCTBY U SKCIUTYaTaIMN 00'bEKTOB
CIT 4.13130.2013 [7] KaIMTAJILHOTO CTPOHUTENHCTBA C LIEIBIO
CII 155.13130.2014 [8] Mpe A0TBpalICHUS BO3HUKHOBEHU
MOXApOB M CHIDKEHHS  BO3MOXKHBIX
TOCJIEICTBUI OT HHX

3aKoHOAATEIbHBIN @3 Nel23-D3 [1]

T'ocynmapcTBeHHBIE
CTaHIAPTHI U CBOJBI
npaBwi (I'OCT u
CII)

B coorBerctBumn co cr. 95 ®enepanpHoro 3akoHa or 22 wurong 2008 r. Ne 123-®3
«TexHuYecKknii periaMeHT O TpeOOBaHUAX TMOXapHOW Oe3omacHocTn» [1] s obecrieueHus
MOKapHOH 0€30IMacHOCTH MPOM3BOJCTBEHHOTO 00BEKTa HEOOXOAMMO MPOBECTH aHAIHN3 MOKAPHOU
OMAacCHOCTU TEXHOJOIMYECKOro rmporecca. Takoi aHanu3 TpedyeT DIIyOOKOTO IOHHWMAaHMS,
MPUMEHSEMBIX TEXHOJIOTUH M OCOOCHHOCTEH KaXKIOr0 MPOU3BOACTBEHHOTO 3Tara. 3HAaYUTENIbHYIO
POJIb UTPAET aHANU3 MOXKAPHON OMACHOCTH OOpAIAIONIMXCS BEIECTB U MaTepHaioB.

[locnenoBaTenbHOCTh OCYLIECTBJICHHUS aHAIM3a MOXAPHOM ONACHOCTH TEXHOJIOIMYECKOTO
Ipolecca NpeAcTaBieHa B BUAEC AITOPUTMA Ha pUC. 2.

AHanu3 TOXAPHOM OMacHOCTH TEXHOJOTMYECKOTO Tpollecca MPEACTaBisieT coOoi
KOMIIJICKCHYIO TIPOLIEAYPY, HApaBJICHHYIO Ha OLICHKY MOTCHIMAIBbHOW YrpO3bl BO3HUKHOBEHUS
nokapa 1 pa3paboTKy HEOOXOJUMBIX Mep MPOTUBOMOKAPHOU 3amMThl. OT MOJHOTHI U TOYHOCTHU
MPOBEACHHOTO aHaiu3a 3aBUCUT D(PPEKTUBHOCTh NPHUHATBIX MEp MO MNPEeaynpeKICHUIO
MHUHUJEHTOB, aBapUii, BOSTOPAHU 1 MUHUMU3ALMHA BO3HUKIIMX [TOCJIEICTBUI. Pe3ynbraTsl aHanusa
MOMOTAIOT OIPENCIIUTh COONIOJICHUE TPeOOBAaHWI HOPMATHUBHBIX IPABOBBIX AKTOB B O0JAaCTH
MOXKapHOM 0e30MacHOCTH M BbIPabOTaTh CTpPATETHIO MO peaau3alludl Mep, HalpaBICHHBIX
Ha HUCKIIOYEHHE UM MUHUMH3ALMIO MOTEHIUATBHBIX yrpo3. CienoBaresibHO, aHallu3 MOoXKapHOU
OMACHOCTH TEXHOJIOTHYECKOTO TIpoIlecca SBISETCS OO0SM3aTeNbHBIM YCIOBHEM 0O€301acHOro
(GyHKIIOHUPOBAHUS IPOMBIIITIEHHOTO MPEITPUSITHSL.
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MeToanka aHAJIU3A MOKAPHOM OMIACHOCTH TEXHOJOIMYEeCKOro nmpouecca

v

[ AHanu3 MoxapHOW ONaCHOCTH TEXHOJIOTMYECKOTO IIpoLecca ]
s A
—»| AHaNM3 MOXXapHOM OMACHOCTU OOPAIIAIOLINXCS BEILIECTB
U MaTepuajoB
. J
s A
—> OrneHka BO3MOKHOCTH 00pa30BaHUs rOproyYeit Cpebl
BHYTPH TE€XHOJIOTHYECKOT0 000py10BaHUS
. J
> OreHka BO3MOKHOCTH 00pa30BaHUs TOPIOYEH cpelibl B
MTOMEIEHUAX U HA OTKPBITHIX TEXHOJIOTHUYECKUX
IUIONIA/IKaX IIPU BBIXOJE BELECTB HAPYKY U3
TEXHOJOTMYECKOro 000pyA0BaHUS D
s A
AHanu3 BO3MOKHBIX YCIOBUH CAMOIIPOU3BOJIBHOTO
.>
- BO3HUKHOBEHUS TOPEHHUS
\ J
s A
N OneHka BO3MOKHOCTH MOSIBJICHHS BHEIIHUX HCTOYHUKOB
- 3aKUTaHUS
\ J
s A
Omnpenenenyre BO3MOXKHBIX IPUYKH U ITyTeH
_’
B pacrnpocTpaHeHus Moxapa
\ J
s A
N Onenka 3¢ (eKTUBHOCTH CYLIECTBYIOIIUX CPEICTB
IIPOTUBONOXAPHOM 3aILUTHI
N J
s A
Ly| OrnpeneneHue KaTeropuu NOMELIEHUM, 31aHUI U HapyKHBIX
YCTaHOBOK IO B3PBIBOIIOKaPHOH U M0>KAPHOM OMACHOCTH
J
s A
—> BbIBOA 1 3aKIIIOUEHUE O COCTOSTHUM NOKAPHOU
0€3011acCHOCTH TEXHOJIOTMUYECKOT 0 Ipolecca
\ J
g
+[ Pa3paboTka Mep NpOTUBONOKAPHON 3aIUTHI
J

Puc. 2. AHanu3 mokxapHoil OMACHOCTH TEXHOJOTHYe CKOT0 Mmpouecca

BeimonHeHne  NMpPOTHMBOIMOXKAPHBIX  TPEeOOBAHWI  BO3NaraeTcs Ha  PYKOBOAMUTEIEH
npeanpusTuid. JIononHUTEeNTbHO Ha3HAuYaeTcs JHUI0, OTBETCTBEHHOE 3a OOECleueHHe MO0XKApHOU
Oe3omacHOCTH TakuX OOBEKTOB [9]. OOS3aHHOCTBIO PYKOBOJIUTENS OpraHU3alluy SBJISETCS
oOecrieyeHre 0Oe30MacHbIX YCIOBHI Tpyda mepcoHana. OJHAKO PYKOBOJUTENb OJUH HE MOXKET
o0ecrieuuTh TOJHYIO 3alMTy OOBEKTa OT MoXKapa. 3HAYUTENbHYIO pOJIb B BO3HUKHOBEHUU
OOJIBIIIMHCTBA MOXAPOB WUIrpaeT yenoBeueckuil (axrop. Kakaplii COTpyIHHK TODKEH OCO3HABaTh
U HECTHU CBOIO NEPCOHAIBHYIO OTBETCTBEHHOCTh NMPH BBHIMOJHEHUHU JOKHOCTHBIX O0s3aHHOCTEH
C y4eTOM HOPM IOKapHOW OE30MacHOCTH W TPABUIBHO JCWCTBOBATH B HEIITATHBIX CHUTYAITUSX.
JlelicTBYIOIMM 3aKOHOZATEILCTBOM YCTaHOBJIEHO TPEOOBAHUE MPOXOXKICHUS BCEMU COTPYIHUKAMU
OpraHu3aIi COOTBETCTBYIOLIETO O0YUEHHUsI MpOorpaMMaM IMPOTUBOINOKAPHOTO HHCTpYKTaxa [9, 10].
TonmbKkO TpPH COBMECTHBIX YCHJIHMSX PYKOBOAWUTENSI M KOJUIEKTHBA BO3MOXHO ITOJHOIEHHOE
obecrieueHue MmokapHoi 6e30MacHOCTH 00BEKTA.
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KonTponbs coOmofeHust TOpeanpusTusMu — TpeOOBaHMN  TOXKapHOW  Oe3omacHOCTH
ocymecTBisieT  efepadbHbIi  TOCYTapCTBEHHBIM ToxapHbeii Ham3op (PITIH) [9]. OITIH
OCYLICCTBIISIET ~ NMPOUIAKTUYECKME MEPONpHUATHS B  o0NacTH moxkapHod  Oe3omacHOCTH
10 IPEAYNPEKICHUIO BOSHUKHOBEHUS T0KapOB 1 MUHUMU3AIIMHU BO3MOKHOCTH HAaHECEHHU S yiepoa
obvektam B coorBeTcTBUM ¢ DenmepanbHbiM 3ak0oHOM OT 31 wmroms 2020 1. Ne 248-03
«O roCcymapCcTBEHHOM KOHTpolie (Haa3ope) W MYHUIHNAIBHOM KOHTpolie B Poccuiickoit
@enepanun» [11]. Ha ocnoBanum cr. 8 [11, 12] npoBeaeHune npoQuiiakTHUECKUX MEPOIPUITUN
CUMTAETCSl MPUOPUTETHBIM HampaBieHue nestenbHocTd PITIH mo cpaBHEHHIO ¢ MpoOBeICHUEM
KOHTPOJIbHBIX (HaI30pHBIX) MEPONIPUATUIA. Takoi moIxo1 0OBICHSETCS TeM, UTO MPOoUIaKTUIeCcKast
paboTa HampaBlieHa Ha 3a0JIaTOBPEMEHHOE BBISBICHHE W YCTPAaHEHHE MOTEHIHAIBHBIX MPUYUH
BO3HMKHOBEHUS MOKapOB, YTO 3HAUUTEIBHO YMEHBIIAET HEOOXOAUMOCTH IOCIEIYIOLIMX IPOBEPOK.
OddexTrBHas paboTa MO NPOQHUIAKTUKE MOKAPOB CIIOCOOCTBYET MOBBIIICHUIO YPOBHS MOKapHOU
0€30MacHOCTH OOBEKTOB, COKpPAIlCHUIO 4YHCIIAa HapyIIeHUH |, KaK pe3yibTar, CHUKEHUIO
KOJIMYECTBA MOYKAPOB.

bnarogapss akruBHoi nesrenpHOCTH coTpyaHukoB DITIH ymaercss m36exaTs OOJBIIOTO
KOJINYECTBA HWHIMJICHTOB, aBapuil, MOXXapoB M MHHUMH3UPOBATH MOCIEACTBUS BO3HHUKIIMX
Ype3BBIUANHBIX CUTYalMH, U KaK CJIEICTBUE 3TOrO, MPOCIEKNUBACTCS MOJOXKHUTEIbHAS AMHAMHUKA
CHIDKCHU S KOJIMYECTBA MPOU3OIICIIIMX BO3ropanuii [4].

3akioue Hue

ObecrnieueHne MOXKapHOM O€30MaCHOCTH TEXHOJOTMUYECKUX MPOLECCOB SBISAETCS OIHOMN
U3  KIIOYEBBIX  3a7ay  Oe30macHOro  (yHKIMOHHUPOBAHMS  MPOU3BOJACTB.  Peanmuszanus
pernaMeHTUPOBAaHHBIX HOPM 3aKOHOAATEIbHBIX aKTOB IO 00ECIEUEHHIO T0KapHO Oe30MacHOCTH,
[IOCJIEI0OBATEIbHOCTH IPOBEIEHUS MEPONpPUITUH 10 O0OECIEeYeHUI0 IO0KapHOil Oe3omacHOCTH
00BEKTOB, B TOM 4HCJE IPOBEJACHHE NPOQUIAKTHYECKUX Meponpustuii corpyanukamu OITIH,
BBICTYNAIOT BAXXKHEUIIMMU COCTAaBJISIONMMHM (YHKUMOHUPOBAHUS IPOMBIIUIEHHBIX OOBEKTOB.
Bmecte ¢ TeM, BBINOJIHEHUE NAHHBIX YCIOBUM ITO3BOJIMT 3HAYMTEIBHO YMEHBIIMTH BEPOATHOCTH
pHCKa BO3HMKHOBEHHS II0KApOB M CHU3UTh BO3HHMKaoume mnociueActBus. Oobs3aTenbHON
COCTaBIIIONICH IMOXXapHOW MPOQUIAKTUKA OOBEKTa SBISETCS MOAAEPKAHME TEXHOJIOTHUYECKOTO
000pyI0BaHUs B UCIIPAaBHOM COCTOSIHUU U MTOCTOSIHHOE MOBBILICHHE KBATU(UKAILIUU CIIEIIHAINCTOB,
3aHUMAIOIMXCS pean3alueil Mep noxapHoi 6e30MacCHOCTH Ha 0OBEKTax.
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INPOBJIEMbI U IEPCIIEKTHUBbI
HPEAYHPEXIAEHUA U TYHIEHUA ITIOZKAPOB

Hayunas crarest

V]IK 536-34; DOI: 10.61260/2304-0130-2026-1-32-38 .
NCCIIEJOBAHME IMTPOLIECCA CBOBOJHOU KOHBEKIINHU
IIPU CYUIKE CBIIYYUX MATEPHUAJIOB

MKy3sMHH AHATOJIMI AJleKCeeBHY;

Pomanor Hukonaii HukonaeBud4;

IepmsikoB AJlekceil AJieKCAHIPOBHY.

Cankr-Ilerepoyprekuii yausepeuret I'TIC MYC Pocenn, Cankr-Iletepoypr, Poccus
Hkaad7@mail.ru

Annomayus. KOHCTaTHPOBAHO, YTO PACHPOCTPAHCHHBIMHU TPUIHHAMH TIOKapa ABJISIOTCS MPOLIECCHI
CaMOBO3TOPaHusI, BBI3bIBAEMbIE COBMECTHBIM JCHCTBHEM KOMIUICKCA XHMMYECKUX, MUKPOOHOJIOIHY €CKHX
U (GmUIecKuX (aKTOpOB, ONPEACIIONMX TEIUIOBOM OallaHC MEXAy TPOLECCAaMH BBIJCICHHS TEIUIOBOM
SHEPIMM M €€ JIUCCHNAIMM B OKPYXKAIOIIyI0 cpeny. IIpoaHaIM3WpoBaHAa CBS3b BIAXKHOCTH ChIMYYHX
MaTepHaioB ¢ MHTEHCUBHOCTHIO MPOIECCOB CAaMOHATPEBAHKS H TTOCJIEAYIOIIETO CaMOBO3TOpaHus. BrisiBiieHa
BO3MO)KHOCTh YMEHBIIICHUS HHT € HCUIBHOCTH CAMOHATPEBAHMSI TIPH CYIIIKE CBHITyYUX MaTEPHUAJIOB. Y CTaHOBJICHA
B3aMMOCBSI3b  KO3(QUIMEHTa TEIUIOOTIaYi MEXIy HApPY)KHOH TIOBEPXHOCTBIO CBIy4ero MarepHalia
M areHTOM CYIIKH B 3aBHCHMOCTH OT €T0 TEMIepaTypbl W Biarocopepkanusi. [lokazaHa BO3MOXHOCTb
YMEHBILICHHUS TPYJOEMKOCTH pacyeTa peKuMa CYILIKH 32 CYET 3aMEHbl KPUTePHAJIbHBIX YPaBHEHUH TEOPUH
no/100us SMIMprdecKuMu hopmynamu. [IpenniokeHa CTpyKTypa ajiropurma pacdeTa napaMeTpoB mporecca
cBOOOJTHOM KOHBEKIMHU B TIPOLIECCE CYIIKH ChIMTy4ero Marepraia. IKCIepruM eHTaIbHO IOKa3aHa BO3MOXKHOCTh
UCTIONTb30BAHUS TIPEIIaraeMbIX SMIMPUIECKHUX BRIPAKEHNN B NPAKTHYECKUX pacueTax.

Kniwouegvie cnosa: caMOBO3ropaHUE, CaMOHArPEBAHUE, CHIMYYUA Marepuall, BIIAXKHOCTb
CBINTyYEero MaTepuasia, KOHBEKTUBHAS CyIIKa, KOI(POUITMEHT TETIOOTAaun

Joas murtupoBanus: Kyssmun A A., PomanoB H.H., [lepmsixoB A.A. HccnemoBanue mporiecca cBOOOTHON
KOHBEKIMU TIPH CYIIIKE CHITyYuX MaTepualioB // Hag3opHas nesTenbHOCTh M cy/leOHas SKCTIepTH3a B CUCTEME
6e3omacuoctr. 2026. Ne 1. C. 32-38. DOI: 10.61260/2304-0130-2026-1-32-38

BBenenue

JlocTarouHo ~ pachmpoCTpaHEHHBIMH  TPHYMHAMH  [OXapa  SBJSIFOTCS  IPOIIECCHI
CaMOBO3ropaHurs, KOTOPbIC BBI3BIBAOTCA COBMECTHBIM HeﬁCTBHCM OeJI0ro KOMIIJIICKCAa XUMHUYCCKUX,
MHUKpPOOHOJIOTHUECKUX W (u3ndeckux (aKTOpOB, OMPEIACISIONMX TEIJIOBOW OallaHC MEXITy
IpoIleccaMy BBIJICNICHHS TETJIOBOI SHEPIUHU U €€ AMCCHITAllK B OKpyXaromyto cpexy [1].

K MukpoOHonornyeckoMy CaMOBO3TOPAaHUIO CKIOHHBI TJIABHBIM 0Opa3oM IPOIYKTHI
pPacCTUTENBFHOTO TMPOUCXOXKACHHUSA, OOJaJal0NMe TOBBIIMICHHONM WCXOJAHOM BIAXHOCTBIO WIIH
YBIQKHUBIIMECS B TPOIECCE XPaHEHUs. MHOTHE U3 MOJOOHBIX MATCPUAIIOB SIBJISIFOTCS CHITYYHMH,
CTPYKTypa KOTOPBIX CIIOCOOCTBYET HAKOILJICHUIO BJIarM B IIPOIIECCE IEPEBO3KU M XPaHECHHSL.

B [2] moka3aHo, 4TO HanmMuuMe BIAru SBJSETCS HEOOXOTUMBIM YCIOBHEM [UISl Pa3BUTHUSA
MPOIECCOB  MHUKPOOMOJOTHYECKOTO CaMOBO3TOpaHUs, IS KOTOPBIX XapaKTepHbI JIBE CTaJUU
camMoHarpeBaHms. Temmeparypa camMOHarpeBaHHs, COOTBETCTBYIOLAS Hayaly BTOPOW CTaIuu
npoiiecca, papusercs npumepno 70-75 °C. [3]

HauGonee ckioHeH kK camMOBO3ropaHuio (pesepHbIit Topd — TopdsiHas KpOIKa pa3TudHbBIX
dopM u pazmepoB, noydaemast npu QpeszepHom criocode 100b14u [4].

© Camnkr-llerepoyprekmii yausepcuret I'TIC MUC Poccun, 2026
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TeopeTuquKne OCHOBBI 1 ME€TOAbI pacueTa

YMeHbllleHHe  BJIQXKHOCTH  IMOHMXKA€T YpPOBEHb MHKPOOMOIOTHYECKOW aKTMBHOCTH
B CHIITYYUX MaTepuajax, Mo3TOMY HCCIeIOBaHHNE Mpoliecca CBOOOTHON KOHBEKIUH MPU UX CYIIKE
MPEACTABISAETCS JOCTATOYHO AKTyaIbHBIM.

N3BecTtHO, WTO Hamboee pacImpoOCTPaHEHHBIM CIIOCOOOM YMEHBIIICHUS WHTCHCHBHOCTHU
CaMOHAarpeBaHus B CHIMYy4eM MaTepuajie CUMTACTCS KOHBEKTHBHAS CYIIKA, KOTOpasl Mpearnojaraet
HarHeTaHWe HarpeToro BO3[yXa, SBJSIOMIETOCS areHTOM CYIIKH W CBOOOJHON LUPKYISIUU
atMocdepHoro Bozayxa [5]. Kpome Toro, Bo3myx sBISETCS TakkKe areHTOM OXIXKICHHS. DTH JIBa
areHTa JOJDKHBI BBITIOJHSTH OCHOBHBIE (YHKUHMU: MOJACPKAHHE TEMIEpaTypsl B Mpeaenax
YCTaHOBJICHHBIX HOPM U yIaJCHHE HCIIAPCHHOMN BJIary 3a Mpe/elibl 30HbI CKIaAUupoBaHus [6].

OrnpeaenuTs HEOOXOAUMYIO MPOAOKUTEIBHOCTD MPOIECcCca CYIIKA U BPEMEHH OXJIaKICHUS
MOKHO U3 YpaBHEHHs TEIJIOBOro OalaHca, B KOTOPOM TEIJIOOTJaua onucaHa 3akoHoM HpioToHa-
Puxmana [7]:

c-m-At=a-7-F-(t, —t,), )

re ¢ — yAenbHas (MaccoBast) TEIIOEMKOCTh BIAXHOTO Marepuaia, [Joc/(keC);

M — Macca ChIIy4ero Marepuana, Ke,

4t — Iepermaz TeMreparyp ChITydero mMarepruaia B mporecce cymku, °C;

o — KO3(QPULHEHT TENJI00TAaYr MEXAYy Hapy:KHOH MOBEPXHOCTHIO CHIMTYYEro Marepuana
u areatom, Bm/(m"-°C);

T — IPOJIOJKUTENBHOCTB MPOLECCa CYIIKH CBIITYYEro MaTepuania, ¢;

F — nuiomaie HapyKHOW MOBEPXHOCTH CHIITYYEro Marepuana, u’,

ta — TemMIrepaTypa HarpeToro Bosayxa (areura cymku), °C;

t, — Temreparypa arMocepHoro Bosmyxa (arenrta oxnaxaenus), °C.

[TockonbKy HarpeTblii BO3IyX MPEACTaBIseT COOONH CMECh CyXOro BO3[yXa M HACBHIIIEHHOTO
napa, B ypaBHeHuu (1) BennumHa Kod(PUIIMEHTA TEIIOOTAAYN ¢ HOCUT WHTETPAJIbHBINA Xapakrep
Y BbIpa)kaeTcsl ypaBHEHHUEM (2):

a.F:aCG.FCS—i_aHI’l.FHYl’ (2)

TIE Ocs — KOOMPUIIMEHT TETIOOTIa4uM CYXOTO BO3.IyXa, Bm/(MZ'OC);

Oyn — KOOPOUIIMEHT TETUIOOTIaYH HACHIIIICHHOTO Tapa, Bm/(MZ'OC);

F s — IUTOMIATH TEMIIOOT/IaYH OT CYXOTO BO3IyXa, M”;

F,.» — IUIOM@AIb TEMIOOTAAYN OT HACHIIICHHOTO Mapa, M2,

CooTHoOIlleHHE TUIOMJIe  TEIIOOTJaud HACBIIGHHOTO TMapa M CYXOro BO3/AyXa
K ompenenseTcss COOTHONIGHUEM IIJIOTHOCTEH CyXOro BO3AyXa K HACBIMIECHHOMY Tapy U 3aBUCHUT
oT Temneparypsl [8].

13 T
1.25 \ ?
1.2 \"x
B e E—
;—l 15 ‘“3(\\
< L B
1.05 e —
T
1 =
0.95 - ! - } -
0 20 40 60 80 100

t oc

Puc. 1. TemneparypHasi 3aBHCHMOCTb OTHOIIE HUSI IJIOTHOCTH
CYXO0ro BO3/1yXa K IVIOTHOCTH HACBHIIIEHHOTO Mapa

33



HamzopHast nesitenbHOCTh | cyneOHast dKkcrepTr3a B cucteMe 6ezonacuoctr. Ne 1-2026 http://journals.igps.iu

F F dX V _mH}’l'pCK _ d pcr;

HN HN un

F F dx V. m, -p 1000 p

ce

3)

rae d — BennunHa BIarocoiepKaHusl BJIaKHOTO BO3/yXa, /K.

W3 puc. 1 cnexyer, 410 110 Mepe yBEIMUYEHUs CPEIHEN TeMIepaTypsl Bo3nyxa t m3MeHeHHe
OTHOULICHUSI TJIOTHOCTH CYXOTO BO3AyXa pPc¢ K TUIOTHOCTH HACBIIIEHHOTO Iapa p,, HOCUT
HEeJIMHEWHBIN Xapakrep. DTa 3aBUCUMOCTb MOKET OBbITh ITPEJICTABIIEHA CIAEIYIOIIMM SMIUPUUECKUM
BBIPAKEHHUEM:

p.. t2-107°-0,0044-t+1,2905

P 1000 ' @

Otcroja COOTHOIIEHME IUIOMAJIEH HACBIIEHHOIO Mapa M CyXxoro Bosayxa K MOXKHO
OTIPENETUTD C UCIIOIB30BaHNEM BhIpaxkeHus (5):

K = I; —d-10°° .(t2 -107° —0,0044 - t +1’2905)- ©)

ce

Ortcrofa, BeIpa3uB BENWYUHBI TUIOMAMIEH HachllieHHOTO mapa F,, u cyxoro Bo3myxa F.q
yepe3 BbIpaxkeHHe (5) U MOJACTAaBUB UX B YypaBHEHHE (2), MOXHO ONpEACIUTh 3HAUYCHHUE
K03(pUITMEHTa TEMIO0TAAYN @ MEXTY HAPYKHOM MOBEPXHOCTHIO CHITTYYEr0 MaTrepuasia i areHTOM:

1
K+1

HNn c8

a-F=a,-F +a, F, =a, - F- %+1 +a,-F-[1-

Ortcioa, mocie HECIOXHBIX MpeoOpa3oBaHUi, BBIBOJUTCS YpaBHeHHE (6), KOTOpoe
YCTaHABIMBAET B3aUMOCBS3b KOX(MDUIIMEHTA TEMIOOTAaYr MEXKAYy HApPYKHOW IOBEPXHOCTHIO
CBIMTYYEero MaTepuasa U areHTOM B 3aBUCUMOCTU OT TEMIIEPATyphl U BJIAroCcoep>KaHUs BO3IyXa:

1 1
a=a, | —+1li+a, |1-———]. (6)
K K+1

Ecin  xBanuduuupoBath IMpolecc TelmIoo0OMeHa MEXIY MOBEPXHOCThIO ChIMY4ero
MaTepuaiga M OMBIBAIOIIEM €€ BO3AYXOM IIPH OTCYTCTBMM IPUHYIUTENBHON BEHTUIISLUU Kak
CcBOOO/IHYIO (€CTECTBEHHYIO) KOHBEKIMIO B OOJBIIOM 00BEME, TO Ul ONMHMCAHMS 3TOTO Ipolecca
MO>KHO MCI0JIb30BaTh COOTBETCTBYIOIIEE KPUTEPHAIBbHOE YpaBHEHUE:

0,25

. [ Pr;
Nu_=C-Ra] - or , ()

w

roe Ra=Gr-Pr — uucio Penes;
Gr=p-g:l,%4t/v* — ancno I'pacroda;
Pr=v/a — aucno IIpanmis;
v — KOO(POUITMEHT KWHEMATHYECKOU BS3KOCTH BO3/yXa, MZ/C;
a — K0d(UIHEHT TEMIIepaTyPOIIPOBOIHOCTH BO3AYXa, M°/C;
S=1/Tyn — xko3dunreHT 00beMHOTO pacimpeHus Bo3ayxa, 1/K;
Tm=0,5:(ta+1,)+273 — cpemuss abcooTHAs TeMIIEepaTypa Bo3ayxa, K;
C, N — nocTosHHBIE KOA(DUITMEHTHI, BEIMYHHA KOTOPBIX 3aBUCHT OT 3HaueHus uncia Peres R,.
Hanmuume wHIexkca M mpeamojiaraet, uYTo 3HAa4YCHHS KOI(DPUIIMEHT KUHEMaTHYECKOU
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BSIBKOCTH v M uncina [Ipanans Pr onpenenstores 1uist cpegHel TeMneparypbl BO3ayxa Im.

OTtnenbHOM npobaemMoi SABIIACTCA ~ HaXOXKJICHHE XapakTepHOro  JIMHEWHOro
(ompenensronero) pasmepa l,. YUuThIBas 3epHUCTYIO CTPYKTYPY CBHITY4MX MaTepuajioB, (opma
OTIENBbHBIX 3€pPeH OTJIMYAeTCs OT IIAPOBBIX, M YCIOBHO €€ MOXKHO CYHMTATh 3JUIUIICOMIOM
BpalicHus. B 3TOM ciiydae B KayecTBE XapaKTepPHOIo JIMHEHHOro (ompenenstoinero) pasmepa l,
INPUHUMAETCS TUAPABINYECKUI TUAMETD:

_2-L-A

| —& A
° L+A" ®)

rne L, A — ymmHa u quaMeTp 3epHa COOTBETCTBEHHO, M.
3aKiIo4Ye Hue

Hcnonk3oBanue Teopuu Moao0us MpearoiaraeT y4eT 3aBHCUMOCTU (PU3UYECKUX CBOMCTB
BO3[yXa W BOJSHOTO Tapa OT TEMIIEpaTypbl, YTO CYIIECTBEHHO YBEIUYHBACT TPYAOEMKOCTb
no00HBIX pacuyeToB. Pemenune npoOneMsl MpeArnonaraeT UCIOIb30BAHUE METOJ[a PErpecCUBHOTO
aHaJlM3a Ha OCHOBE JOCTaTOYHOTO aHAIUTHYECKOTO MaccHBa MpHU (OPMHPOBAHUHU SMITUPHIECKHX
BBIPXEHUH U1 KOA(ULIIHEHTOB TerooTaauu. [9, 10]

st pemierus 3Tor 3a1a4u ObuT cQOPMUPOBAH COOTBETCTBYIOIIMEI aJITOPUTM, TPOTPAMMHAs
peanu3aiius KOTOpOro ObUTa MpoM3BEIACHA Ha OCHOBE wHCMojb3oBanus Visual Basic (maxpoc
pacueTHOro OJIOKAa) W 3JCKTPOHHOM Tabmuiel Excel (uHTepdeiic, BO3ZMOKHOCTH MOCTPOCHUS
perpeccun).

AIITOpUTM pacueTa IMapaMeTpoB Ipolecca CBOOOMHOW KOHBEKIMU B MPOIECCE CYIIKH
CBIITY4ETO MaTepHalia IMpeCTaBJIeH Ha puc. 2.

Ha ocHOBe HCIIONB30BaHUsSI METOJOB PETPECCHBHOIO aHaKM3a IO PE3yIbTaTaM pPacdeToB,
HAKOIJICHHBIX B COOTBETCTBYIOIIIEM MAaCCHBE, MOJYYCHBI CIIEAYIOUME SMIMPUUYCCKUE BBIPAKCHHS
pacyera KOA(pPUIIUEHTA TETUIOOTAAYH:

— 1 cyxoro Bosmyxa ,, =157 - 107% .1 %% . B, 9)

[o]

(t, —t,)"**°(0,0148-t, +11,234)

rie B, = 0,46935- 2 (10)
0,9169—6-107° -1,
— s HacklmeHHoro mapa «,, =1,57-107° 1% . B (12)
(=) (0,0013-t% —0,272-t2 +18,801-t, +1045,3) )

" 1,8976+7-10"°-t> —0,0139-t
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Pasyepel sepHa B
Ha4aTbHAA TEMIEPaTypa
MaTepHaia, TeMIeparypa
BO3AYXa
y Y

XapaxTepHEIH THHEHHEIH pasMep Onpegenmomas TeMmeparypa

3 y

Y

Kosddrupent odnenmoro

pacIIMpeRHA areHTa
A — <
< Maccre pusHIecKHx
» Hrcno Lpacroda CEOHCTE BO3yXa ™
\ .________.——-—"—‘—__

l N

Unciao Penes

A

5
—

\_ MaccrE hHsSHIECKHX N

CBOHCTE mapa -

.

|
[

MaccHE KpHTEpHATEHEIX
ypaBHEeHHH -
-_.____'_'_—._-—'—'—_———-_-_—

|
—

Maccre prsraeckEx
CEOHCTE CBITYYHX
MaTepHanos [~

“\____._If"’r—_

~

Britop
KPHTEpPHATBHOTO
YpaEHEeHHA

A

»

Uncno Hyccenera

F 3
_I

> KosdumrerT TemnooTaun > Tenmeparypa arenra <
' :
et Lo
Maccus xos eHTOB
bmmn Maccre Tenmeparyp arenra
TeMI00TAAYH -
-_____‘_.___‘—_.—‘——-_——.—_-__ ._____-—_._-_‘_.—‘—"-_—-._——_.

Puc. 2. AaropuTtm pacyeTa mapaMme TpoB Impollecca
cBO0OOHO KOHBEKIHUH B MpoLecce CYIIKH ChINMy4ero Mare puaia
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Puc. 3. 3aBucumocTh TeMie parypsl HA IOBE PXHOCTH ChINy4yero Mare puaia t,
OT TeMIepaTypbl areHTa CYIKH t,:
1- pe3yabTarsl pacueTa; 2 — pe3y/abTaThl IKCIIe pPHMEHTA

Bo3MOXXHOCTH MCIONIB30BaHUSI MPEIaraéMbIX IMIUPUUYECKUX BBIPAKEHUN B MPAKTHUYECKUX
pacyerax HalUIO CBOE€ IMOATBEP)KICHHE MpPU CPaBHEHHUU OSKCIEPUMEHTAIBHBIX JAaHHBIX,
NpUBEIEHHBIX B [11] 1 pacyeTHBIX pe3yabTaToOB, MPEACTABICHHBIX HA PUC. 3.
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BE3OIMTACHOCTD KU3HEAEATEJIBHOCTH

Hayunas crarest
YJIK 373.31:614.849; DOI: 10.61260/2304-0130-2026-1-39-45

HEKOTOPBIE OCOBEHHOCTHU OBYUEHUA YUALIIUXCA
HAYAJIbHBIX KJJACCOB OBPA3OBATEJIBHBIX
YUYPEKJIEHUU IIPABUJIAM INIOBEJAEHUA ITPU ITIOKAPE

®BapuioB EBrennii HukonaeBuu;

Tumxun JImutpuii ImurpueBudy.

Cankr-Iletepoyprekuit ynuBepceutet I'TIC MUC Pocenu, Cankr-IleTepoypr, Poccust
Sdvavilovd1997z@mail.ru

Annomayus. PaccmarpuBaeTcss TemMa O€30MIaCHOCTH JIeTed B COBPEMEHHOM OOILIECTBE.
[peanoxeno pasneneHue oOydeHHs IPaBHIIaM MOBEJICHUS IIPU MOKape 0O0yJaroNMXCsl HaualbHbBIX
KJI1accOB 0Opa30BaTEIbHBIX YUPEXKJIECHUW Ha JBE cHUTyauuH. Pa3zpaboTaH anroput™ AelcTBUi
pebeHKa TPy BO3HUKHOBEHHU Y TT0XKapa B CIIy9ae HAXOKICHUS Ha TEPPUTOPUHN 00Ie00pa30BaTEIIbHOTO
YUPSKICHUS, a TakKe ACHCTBUN €CIM OH OCTAJCS OJMH B NOMELIEHUHU 3[aHUS U BO3MOXKHOCTh
CaMOCTOSITEIIBHO SBAKyHPOBATHCS OTCYTCTBYET. B hopme Tabmuiibl cocTaBiieH BO3MOKHBIN BapHaHT
NPOBEICHUS 3aHATHNA TI0 TpaBUJIaM TIOBEICHHUS NpPH TOKape C YKazaHWEM JHEW HeIemH,
IPOAOIKUTENILHOCTH M (OPM HMX MPOBEJCHUS (TeopeTHdeckas MM MpakThueckas). Pazpaborana
cXeMa BJIMSHHS METOJ0B oOydeHus aereil 7-10 ner mpaBmiaM MOBEACHUS NMPU BO3HUKHOBEHUHU
nokapa Ha KOHEYHBIH pe3ynbrar. CrenaH BBIBOJ O HEOOXOIMMOCTH PETYISIPHOTO MPOBEICHHS
3aHATHM 10 MpaBujaM IOBEIEHUs MPU BO3HMKHOBEHHMM IOXKapa ¢ OOydJarolMMHUCS HayaJbHBIX
KJIACCOB JUIsI MX OE30MacHOCTH MpHU SKCTPEHHOM cuTyauuu u (opMHUpOBaHUS O€30MacHOro
MOBE/ICHUS OYIYIIETO TTOKOJICHUS B I[EJIOM.

Kniouegvie cnosa: mnoxapHas 0€30IaCHOCTb, 3JaHUE, 00pa3oBaTelbHbIC YUPEKACHUS,
IpaBuJIa OBEICHUS IPU MTOXKape

Jaa umtupoBanusi: BaBwioB E.H., Twmkxun [I.JI. Hekoropeie ocoOeHHOCTH OOydeHHS ydaIUXCs
HavyaJIbHBIX KJIAaCCOB 00pa30BaTENbHBIX YUPEKICHUI MpaBiaM MoBeAeHWs npu noxape // HanzopHas
JIeSATENbHOCTD M CyIeOHast FKcTiepTh3a B cucteme 0e3onacHocTh. 2026. Ne 1. C. 39-45. DOI: 10.61260/2304-
0130-2026-1-39-45

BBenenune

Iloskap — 3TO oAgHa M3 CaMBIX CTPAIHBIX W HEMPEACKa3yeMbIX 4YpE3BBIYAHBIX CUTYAIlHM,
C KOTOPOH MOXET CTOJKHYTbCA ueaoBeK. OcoOyi0 yA3BUMOCTh II€pEJl OTHCHHOW CTHXHCH
IIPOSIBJIAIOT ETHU HOIIKOJIBHOIO M MIIAIIErO MIKOJIBHOTO Bo3pacra. B Bo3pacre 7—-10 seT pebeHOK
V)K€ JOCTATOYHO CaMOCTOSTENEH, YTOOBI OCTaBaThCI JOMa ONMH, HO €llle He 00JIafgaeT B IIOJHOHN
Mepe 3HAHUSIMH U HaBbIKAaMHU B 00JIACTH IIPABUJI IIOBEACHMS IIPU BOBHUKHOBEHUH I0Xkapa. MiIMeHHO
IMO3TOMY OOydUeHHME IIpaBHjaM IIOBEACHUS INpH IIOXKape VydYalluxcsl HadalbHBIX KJIacCOB
00pa30BaTEIbHBIX YUPEIKICHUN SABIISCTCS MPUOPUTETHON 3amadel Kak IS IIeJaroroB, TaK M IS
pomuteneii. OOyuyeHHe HampasiIeHO Ha (OpPMHUPOBAHUME 3HAHWNA 00 OCHOBax IIOKapHOM
0e30MacHOCTH, NPUYMHAX BO3HUKHOBCHUS I10)KApOB M JCHCTBUSX B CIy4ac MX BO3HHUKHOBCHUS.
DTO JAOHKHO MPOBOJIUTHCSA HE TOJIBKO B paMKaX yIeOHBIX 3aHITHI, HO U B PE3y/IbTAaTe MPOBEIACHUS
BHEKJIACCHBIX MEPONPUSATHH.

© Canxkr-Iletepoyprekuii yauBepcuret I'TIC MUC Poccun, 2026
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IIpoOiiema 0€30maCHOCTH JE€T€ B COBPEMEHHOM OOIIECTBE HHMKOIZA HE TEPSET CBOEH
akryansHOocTH. Cpeny MHOMXKECTBA YIPO3 0co00€ MECTO 3aHHMMAIOT IT0XKaphkl, KOTOPEIE 4YacTo
BO3HHMKAIOT H3-3a HEOCTOPOXKHOTO OOpallcHHMsS C OTHEM HJIM HE3HAHUS 3JIEMEHTAPHBIX ITPABHII
O0e3omacHoctr. OcCoOyI0 TIPYIIY pPHCKA COCTABJISAIOT JCTH MIIAJIICTO IIKOJILHOIO BO3pacTa,
Ybsl IICHXOJIOTHYECKash HE3peJOCTh M HEJOCTATOK JKU3HEHHOTO OIbITa MOIYT IPUBECTH
K TparMyecKHM IIOCIIEACTBHSIM B Ciydae BO3HHKHOBEHMS IToKapa. B cBs3u ¢ 3TUM oOydueHHE
IIpaBuJiaM IIOBCACHUS TIPU ITOXKAPEC yUHAIIIMXCS HAaYaJIbHBIX KJIIAaCCOB O6D330BaTCJ'H>HI>IX V‘-IDG)KI[GHI/II\/JI
SIBIIICTCS. BaKHCHUINCH IIEIarorudyeckod M coluanbHO# 3agadeii. Illkona mpu3BaHa HE TOJBKO
JaBaTh 3HAHWA, HO UM (GOPMHUPOBATH KYJIBTYPY O€30IIaCHOrO ITOBEICHHUS, VUUTHL JACTEH aJeKBATHO
pearnpoBaTh Ha OMACHOCTh M MIPUHUMATh BEPHBIC PELICHUS IJI1 COXPAHESHUS )KU3HU U 3710pOBBA [1].

OcHoBHAasI YaCTh

OOydeHne mpaBUiIaM TOBEACHUS MPU TOXKAPE VYUANMXCS HAYalbHBIX KIIACCOB
00pa3zoBaTENbHBIX YUPESKICHUH MOXKHO pa3/eUTh Ha JBa HAIpaBJCHUS, XapaKTePU3YIOIIMECs
MECTOM IpeObIBaHUsI peOeHKa ITPH BO3HUKHOBEHHUH MOXKapa:

1. IlepBoe HampaBieHHWE — OTO TpaBUjia TOBCACHUS TMPU HAXOXKICHUU peOCHKA
B 0011Ic00pa30BaTEILHOM YUPEKICHUH 10T KOHTPOJIEM Tearora;

2. Bropoe HampaBieHHe — 3TO MpaBUJa MOBEACHHS IPU HAXOXIACHUU peOCHKAa BHE CTEH
HIKOJIBI, TO €CTh: JIOM, MarasuH, KAHOTEaTp, TOPTOBBIA pPa3BICKATENbHBIA IEHTP, a TAKKE eCIH
VIEHUK TPH HBAKyallMd B IIKOJE€ IO KAKOW-TO TPUYMHE OCTAICA OAWH B TOMEIICHUHU
1 BO3MOKHOCTh BEIUTH CAMOCTOSTEIBLHO B 0€30IaCHYIO 30HY OTCYTCTBYET.

CtouT OTMETHTBH, uTO cornacHo DeaepanpbHoMy 3akoHYy OT 22 urons 2008 r. Ne 123-D3
«TexHMYeCKHi perylaMeHT 0 TpeOOBaHUIX MoxkapHou Oe3omacHocTh» (D3 Ne 123-D3), 6e3omacHas
30Ha JOJDKHA OOecHeuYrBaTh 3aAlMINEHHOCTL JIOJAEH, HaXOMAIMXCI B HEW, OT BO3IECHCTBUSI
OmacHbIX (JaKTOPOB IOXkKapa MM B KOTOPO# Takue (hakropbl OTCYTCTBYIOT [2].

Jns dopMupoBanus y 0Oy4arOUMXCS JOJTOBPEMEHHBIX 3HAHMH M YCTOSBIIMXCS HABBIKOB
MOBEJICHUS BO BpeMs IMoXapa ObUT pa3paboTaH COOTBETCTBYIOIIMK alTOPUTM JCHCTBUU
00yJaronmxcsi MpH MOXKape ¢ Y4ETOM X BO3PACTHBIX OCOOCHHOCTEH.

ANTOPUTM ACUCTBUYN MPU BO3HUKHOBEHUH IMOXKapa B CIIydae HAXOXKICHHS Ha TEPPUTOPHU
00111e00pa30BaATENBHOIO YUPEKIACHHUSL:

— He manukoBatsb!

B cnydae cpabarbIBaHUS MOXKApPHOH CUTHAIM3ALMU WM MOJYYeHUS WHOOPMALIUHA OT KOTo-
100 O BO3MOXKHOM yrpo3e BO3HHKHOBEHHUS IMOXKapa IEPBOE W CaMOe€ TJIABHOE IPABHIJIO — 3TO
He moanaBaThCcs maHuke! HeoOXomumo IMOMHHTH, YTO, IOIIABIIMCH IAaHUKE, PHCK COBEPIIUTH
POKOBYIO OIMOKY HAMHOTO BhIIIE. Y YelloBeKa (0COOCHHO y JieTeld) Bcerya OyaeT cTpaX, BOJHEHHUE
U HYXHO C paHHEro BO3pacTa IMpuydaTh JAETed KOHTPOJHUPOBATH CBOU SMOIUH B IKCTPEHHBIX
CUTYaIHSIX.

[lanuka, maHWYecKuii CTpax — OTO BHE3AlMHOE YYBCTBO CTpaxa, HACTOIBKO CHIIBHOE,
YTO MMOJABJIIET JIOTHYECKOE MBIIUIeHuE [3].

HeoOxommMo OCTaHOBHTHCS, MEUICHHO BBITIOJHHUTH TIIYOOKHH BIOX dYepe3 HOC, Ha IHKE
BIOXa — 3aJep)kKaTh AbIXaHWE Ha JOJM CEKYHIBI, 3aTEM CJejaTh TITYOOKHH BBIIOX. BEITOMHEHHE
3TOTO MPOCTOTO YIPAKHEHUS MOMOXKET YCIOKOUTHCS U HE COBEPIMTH KaKHX-THO0 HEOOIyMaHHBIX
MOCTYIIKOB, HAXO/sICh B OKCTPCHHOU cuTyanuu [4].

— HaliTu yauTens nim B3pocioro uyejioBeka!

IIpu HaxoXAeHUHU B OOIIEOOPA30BATEIBLHOM VUPEKICHUU HEOOXOMUMO AEPKATHCI BO3JIE
HETO, CTPOTO BBITIOJHATH yKa3aHHUS IO MPOBOJMMOM dBakyallmu. B ciydae, eciau ydauTens psaom
HET WJIM pPEOCHOK HaXOJWTCS BHE CTEH INKOJBI, a CaMOCTOSTEIbHAs DBaKyallus W3 30aHHS
HEBO3MOXKHA WJIM 3aTPYIHUTENbHA, HEOOXOJMMO HANTH JTHOOO0TO B3POCIOrO YeJIOBEKa, MOMPOCHUTH
MOMOIIM U JIEWCTBOBATH COTIACHO €T0 YKA3aHUSIM.
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— BaumarensHO ciymaeM yauTens!

DBaKyupyeMcsl OpraHHu30BaHHO, 0e3 CyeThl, HE TOJKaeMCs, He IIyMHUM U HE pa3roBapuBacM
C TOBApMIIAMH, BBIXOJUM Ha YIHUIY, IIPUKPBLIBAs HOC U POT KAKOM-IM0O YacThIO CBOCH ONEIKIBI,
3aKpbIBas OPraHbl JbIXaHHS OT BO3MOXKHBIX OIACHBIX (haKTOPOB I10Kapa, MPOIMHCAHHBIX B CT. 9
®3 Ne 123-®3. B ciyyae HaxokaeHHsT peOCHKAa BHE CTEH IIKOJIBI JEHCTBYEM COTJIaCHO YKa3aHHSIM
B3pOCJIOTO.

— OcraBarbcsl Ha MECTE, YKa3aHHOM y4dHuTeneM!

[locne mpou3BeACHHON 3BaKyallidl TOCTPOMTHCSA, HE YXOJIUTh C OOO3HAUYEHHOTO MECTa,
JKIATh JAIBHEHIINX YKa3aHUU.

HeiictBusi peOCHKA, €CIM OH OCTAJICAd OJWH B TIOMEIICHWHM 3JaHUS U BO3MOXXHOCTD
CaMOCTOATEIFHO YBAKyHPOBATHCS OTCYTCTBYET:

— OMOLIMOHAJIBHO YCIIOKOUTHCSA!

['maBHOE TpaBUIO, OKAa3aBUIMCH B TMOMEIICHUH, M3 KOTOPOTO HET BO3MOXHOCTH BBIUTH
B 0€30IacCHYIO 30HY.

— 3arepMeTU3UPOBATH IICIH BXOAHBIX JBEPCH!

3aTKHYTh IO BO3MOJKHOCTH BCE INEIM KaKOM-JIMOO TKAHBLIO, OJEXKIOM, CMOYHB €€ BOJOM
WJIA IPYrOd HETOPIOYEH KU IKOCTHIO.

— Ilouck okoHHoro mpoemal

OCMOTpEThCST BOKPYr M TIOMBITATBCS €T0 HAWTH, HEMHOTO MPUOTKPHIB (BaXXHO MOMHHUTH,
KUCJIOPOJ, BBICTYIIACT B POJIM YYaCTHHKA B TIPOIIECCE TOPEHHUS, IMOITOMY OKHO OTKpPBIBaeM
MOJIHOCTBIO TIPH SIBHOM HEOOXOIUMOCTH).

— [IpuBriekaeM BHUMaHUE OKPYKarOmMX!

Hcnonp3yem 1moObIe JOCTYIHBIE CIIOCOOBI (CTydaTh NPEAMETaMH II0 ITOBEPXHOCTH,
BBIBECHTh U3 OKHA OOJBIION KYyCOK SPKON TKAaHW U MPOU3BOAUTH MAaxOBBIC JIBH)KCHHS, KPHUYATh
«[loxap, momorute» u T.1.) [5].

Ecnu mo kakoii-To NMpUYMHE OTKPBHITH OKHO HE IOJy4aeTcs, MOKHO HamucaTh Ha OKHE
OonpimMHy 3ariaaBHbBIMU OykBamu «SOS!» — MexxIyHApOAHBINM CUTHAT OEICTBUSL.

[Ipu wamuumu coToBoro TenedoHa 3BOHUTHL Mo Homepy 101 — mug BeI30Ba MOKApHOI
oxpanbl WM 112 — eawHBIE HOMEDP BBI30BA SKCTPEHHBIX CIY)KO pearnpoBaHUs, B TOM YHCIIE
MOXKapHOM OXpaHbl. 3BOHKH 0 JAaHHBIM HOMEpaM OecriatHbIe [6].

BaxxHO TOMHHUTB: IO HPUOBITHH IOXAPHBIX MOAPA3ACICHUM B IEPBYIO OYEpPEIb CHIIbI
U CpeACcTBa OyAyT HampaBJICHLI Ha CIIACCHME YeJIOBEKA, IOTOMY OYEHbh BA)XKHO HE NAaHUKOBATh
1 JKJaTh IOMOIM. TakKe HY)KHO IOHHMATh, YTO IOXKAPHBIX IOJPa3fciICHUN B TOpOJaX OYCHb
MHOTO U BCEM IIPHUOBITh B OJJHO BPEMSI Ha MECTO BBI30Ba HE IMOJIYUUTCS, TEXHHUKA OYIeT MPUOLIBAThH
II0 MeEpe €€ VIAJICHHOCTU OT MecTa BEI3oBa [7]. Bpems HmpuOBITHSA ITOApa3AciCHMsS ITOKapHOU
OXpaHbl K MECTy BBI30BA B TOPOJCKHX HACEJICHHBIX IYHKTaX HE IOJDKHO MpeBbImaTh 10 MUH.,
B CEIIbCKMX HaceleHHBIX nyHkTaXx — 20 MuH. OmHako HE BCerga I10)KapHO-CIacaTelIbHbIC
MOAPA3ACICHUS  VKIQABIBAIOTCA B JAaHHBIC BPEMCHHBIC paMKH. 3aTopel Ha  Aoporax,
HeOIaronpusATHBIE TTOTOAHBIE YCIOBUS, VIAICHHOCTh 00BEKTa OT OJNMIKaWINe MOXapHOW YacTH —
Bce ATH (aKTOPBI BIUSAIOT Ha BpeMs MPUOBITHS K MECTY BbI30Ba [8].

— HaxoauThcst BO3Je OKHA, €CIU €CTh BOBMOXKHOCTh €0 OTKPBITH!

[IpuBnekaeM BHUMaHHUE OUYEBHUIIIEB U COTPYIHUKOB MOXKApHOUW oxpaHbl. CrlaceHHe YeloBeka
U3 OKOHHOTO TpoeMa B TEpPBYIO ouepelb OydeT MIPOU3BOAUTHCSA, €CIM ero OyaeT BHIHO.
B ocranbHbIX ciydasx, Korja BH3yallbHO He HaOmojaeTcss mpockba O MOMOIM, € OoJbluen
BEPOSTHOCTBIO TTOXKAPHBIE OYAYT CIEN0BATh YepPe3 BXOJHYIO BEPH B 3/IaHUE JJIs TOMCKA YEIIOBEKA.

— HaxomuThcs BO37I€ BXOJHOH IBEPH IIPHM HEBO3MOXKHOCTH OTKPHITHS OKOHHOIO mpoemal
Kareropudecku 3ampermmaercss mpstaTbcs B MKadax, IMMOJ INKOJBHBIMH TapTaMH M 32 JAPYrou
MeOECITbIO, YCIOKHSIOIICH MOMUCK IeTel MOoKapHbIMU !

[Ipu oTCyTCTBMM OKHAa WM HEBO3MOXKHOCTH €TO OTKPBITH (Pa30UTh), A MPUBJICUCHUS
BHUMaHMS HEOOXOIMMO PACHOJIOKHUTLCA Ha IIOJy BO3JIE PYYKA BXOAHOH IBEpH TakK, YTOOBI HE
IIPENATCTBOBATE €€ OTKPBLITHIO 10 NMPHOBITHIO 3BeHa rpyiimsl razonasiMo3anmTHUKOB (I'J13C) mus
Bamero crnaceHus. [loscaum, yto I'ZI3C — 3TO Tpynma ra3osIMO3alIMTHUKOB, OOBEIUHEHHBIX
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IIOCTaBJICHHON 00€BOI 3amaueii ¥ eAMHBIM PYKOBOACTBOM, KOTOPasi 00ecIeunBacT BeIeHuEe 00EBBIX
NEWCTBUU NO TYIIEHHUIO II0KApOB W IIPOBEIEHHE aBapUWHO-CIIacaTelIbHBIX padoT, a Tamke
NIPOBEACHUE YUYCHUH, 3aHATHHA W TPEHUPOBOK B HEIPHUIOJHON I JOBIXaHUS CpEAc
C HCIOJIE30BAHUEM CPEJICTB WHAMBHMAYAILHON 3alldTHI OPraHoB jbixanus u 3penwus[2]. Taroke
HEOOXOAMMO MOHUMATh, YTO JBIM BCET/IAa MOJHUMACTCS BBEPX M €r0 KOHIICHTPAIUS BHHU3Y BCETaa
MEHBIIE, MTO3TOMY OIIYCKAa€M TOJIOBY, KaK MOXXHO HMIKE, IIPUKPBIBAs OpraHbl JbIXaHWs TKAaHBIO,
OCXKIOM, II0 BO3MOXKHOCTH CMOYEHHOM BOmoH. OXujgas ITOMOIM, HEOOXOIUMO PErYISpHO
MPOW3BOJIUTh TOCTYKUBAHHS 4YEeM-JIM00, MOKPUKUBATh, HO SKOHOMS cBou cuubl. 3BeHO [/[3C,
clenys Ha MOMCK YeloBeKa, 3a4acTyi0 HMIET Ha OIIyIlb, T.K. BO BpeMs IT0Kapa BUAUMOCTE OOBIYHO
HYyJIeBas, MOTOMY JAHHBIC IECHCTBHUS YCIOBEKA, OXKUJAIOIICTO MOMOIIb, OyAyT KpailHE I0JIC3HBI
JUTST BOBMOXKHOCTH TIOKapHBIM OOHApPYXKHTh Bac, Kak MOXHO CKOpee, He Tepsisi IparoieHHOro
BpPEMEHHU.

— BbITh TOTOBBIM HaJETh cCHacaTeIbHOE YCTPOMCTBO U JBUTAThCS BCIICMYIO BMECTE
C MOKapHBbIMU B 0€30I1aCHYIO 30HY!

[To mpuOBITHH MOKAPHBIX HAACHYT Ha Bac CIacaTelIbHOE YCTPOHCTBO, Yepe3 KoTopoe OyaeT
IIOCTYIIaTh BO3JIYX OT [ABIXaTEIBLHOTO amapara cO CXKaTbiM BO3IyXoM. IIpH mIOAKIIOYCHHOM
cracaTteJIbHOM  YCTPOMCTBE OyAeT CIBIIICH IMISIIMA 3BYK, SBISIOIMICA ITOKa3aTeIeM
MOCTYITAIOIIETO BO3AyXa B KANIOIIOH, YTO SBJISICTCS HOPMOM, 2TOro OOATLCA HE CTOUT. BaxkHO
MMOHUMAaTh, €CJIIM IOXKap Yyclell Pa3BHTHCS, TO BEPOITHOCTH IJIOXOM BHIAMMOCTH OUYE€Hb BEIHKA,
HEOOXOAUMO OYIEeT IBUTAThCSA PIIOM C IOXKAPHBIMH C OO0S3aTEIbHBIM TAKTUJIBHBIM KOHTAKTOM.
CHHUMAaTh KaIlIOIOH B JBIMY KaTErOPHYESCKH 3aIlpellicHo Aa)ke Ha KopoTkoe BpeMs! KpaliHe BaxkHO
IIOMHHUTh, YTO IPH IIOXKape I000MYy YEIOBEKYy IOCTAaTOYHO 2-3 BJOXOB, YTOOBI ITOJYYHUTH
CMEPTCILHYIO 03y  OTPaBSIONMX  BeliecTB. [aK, COITTACHO  CTaTUCTUKE  II0XKapoB,
B 80-90 % cirydaeB 1oy THOHYT HE OT 0KOI0B, 4 KMEHHO OT OTPABJICHUS IIPOIYKTAMU TOPEHMUSL.

OnwucaHHbIE ABa aIropyMTMa, CIEAyeT OCBaWBaTh IMOCIEAOBATEILHO, MEPEXOsl OT OJHOIO
JTama K Apyromy. Mbl IIpeajaraeM BbIAaBaTh MOJIHYIO MHMOPMAIUIO JBYX AJITOPUTMOB B MOJHOM
o0beMe B TeUECHHE OTHOM paboduell Hemenu, Jajee BCE MOBTOPUTH 3aHOBO. [lpumep BwImaun
WHGPOPMAITUHY MIPEICTABIICH HATJISIIHO HU)KE B BUC TaOIHIIHI.

Jlist onTUMaNbHOTO pachpeneleHusl yueOHOW Harpy3ku Mpu OOydeHHHU JeTeld HaudyalbHBIX
KITacCOB 00pa30BaTENbHBIX YUPEXKICHUN MpaBUiaM MOBEACHUS MPHU TMOXKape COCTaBlieHa Ta0IuIla,
B KOTOpPOM HAaNIIIHO NPHUBEACH BO3MOXHBIA BapUaHT 3aHATUNA C YKa3aHUEM JHEW HEeIeNH,
MPOJIODKUTEIBHOCTH B (POPM UX MTPOBEICHHS (TEOPETUIECKast UITH MTPAKTHUECKas).

Tab6ma

I'padmk npoBe e HHMsI 3aHATHUI 10 MPaBUJIaM MOBeAe HUSA TIPH IOXkKape

Anropur™M  [EWCTBHA TPH OTCYTCTBHM | AJTOPUTM JIEeCTBU B ciryyae
Jenp Heem1 | BO3MOXKHOCTH CaMOCTOATEJILHO | HAXOXKICHUA Ha TEPPUTOPHI
9BaKyHpPOBAaThCS U3 NIOMEILEHNUS 00111e00pa30BaTEILHOTO YUPEIKACHHSA

I1one nenpHUK TeopeTuueckas 4YacThb C€  HAIVIAJAHBIM
npuMepoM yuuTells B TedeHue 10 MuH
nepej WM Toclie  Havana yd4eOHOro
nporecca (Ha YCMOTpPEHHE YUUTEIIS)

He tpebyeTcs

BropHuk TeopeTrueckass YacTb ¢  HAIAIHBIM
NpUMEpPOM  YYHTENIsl B TCUCHHE S5 MUH.
nepe; WM Toclie Havana y4eOHOro
nporecca (Ha YCMOTPEHHE YUHTENIS ).
3aTeM B TCYEHHE 5 MHH. BBIOOPOYHO
KpaTKUHd OINpOC YYEHUKOB IS OILICHKU
Pe3ylILTaTOB YCBOCHUS yaeOHOro
Marepuana

He tpebyeTcs

Cpena [lpakTraeckass dYacTh C  OTPabOTKOM

. . He tpebyeTcs
00yJaroIMMUCS UX JCHCTBHI NPU TOKape
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B TeueHre 10 MuH.
Ha cnenyromeit Hejene cBOM JEHCTBUS
0TpadaThIBAlOT  Jpyrue  OOydarommecs,
KOTOpBIC eIle He OBLIN 3a1eHCTBOBaHbI
YeTsepr Teopermueckass YacTh C HAIJISTHBIM
npuMepoM yuutesii B Tedenwe 10 mMuH.
He tpebyercs nepe; WIM TOcjie Havana ydeOHOro
nporecca (Ha YCMOTpPEHHE YUUTEIA)
ITsaTHMIA TeopeTrmueckass dYacTb C HATJISIIHBIM
NpUMEpOM  yuuTelil B TeucHue 10 MuH.
He Tpebyercs mepesl WM TOCJie Hadaja Y4eOHOro
nporiecca (Ha yCMOTPEHHE YIUTETIsT)
Cyb06ota [IpakTraeckas  oTpabOTKa  HABBIKOB
He tpebyercs B BHUIIE  TIPOBCNICHWS  DBaKyallud
00 y4aroIuXCs
Bocxkpecenne Brixonnoi
3akioueHue

IlogBonst utoru, cienyeT HMOMYEPKHYTH, YTO OOYYeHHE MIIAAIMX INKOJHHHKOB ITPaBHJIaM
MOKapHOH O€30ITaCHOCTH SABJIAETCS >KU3HEHHO HEOOXOOMMEBIM TpeboBaHueM, (HOPMUPYIOIIM
¢yHgamMeHT O0€30MacHOro IOBEICHUS IIPH BO3HUKHOBEHHH IIOXapa. B CcHIIy BO3pacTHBIX
IICUXOJIOTHYECKUX OCOOCHHOCTEH JSTH HAdaJIbHBIX KIACCOB HaumOojee YI3BHMEI B UPE3BBIYAMHBIX
cutyanusaX. D(GheKTHBHOCT, OOydEeHHsS HAMPAMYIO 3aBHCHUT OT CHCTEMHOCTH, PETyISIpHOCTH
U pa3zHooOpasus ¢opM mnomaud Marepuana. TOJbKO KOMILICKCHBIH MOAXOM, COYCTAIOIIMMA
TEOPETUUECKHE 3aHSATUS, WIPOBBIE METOAWKH, HAITSOHYI0 ardTamuio U 00sI3aTCIbHYIO
MPaKTUYECKYI0 OTPa0OTKYy HABEIKOB (TPEHUPOBOYHBIC DBAKyallMH), CIIOCOOHEI TpaHC(HOPMUPOBATH
a0CTpakTHBIE MIPaBUJIa B YCTOHUMBEIE PeIIEKCHI TOBEAECHHUS IIPH peaabHoM moxkape [9]. Mcxons u3
JUYHOTO OIMBITA, IMPOBEIACHMSA 3aHATHN C JETbMH HayaJdbHBIX KIAcCOB OOINEOOpa30BaTEIbHBIX
OpPraHu3ali Ha TeMY IIPaBHJ MOBEACHUS IPH BO3HUKHOBECHUM MOKapa ObLIM c(HOPMYIHMPOBAHEI
HECKOJBKO KIIOUEBBIX PEKOMEHIAIHii, KOTOPhIE CMOIYT II03BOJMTEL Haubojiee >MHEKTUBHO
YCBaWBAaTh HOBYIO M 3aKPEILIATH YK€ MOJYYEHHYIO paHee MH(MOPMAIIUIO MO MpaBUIaM MOBEACHUS
MpHU BOSHUKHOBEHUH PACCMATPUBAEMON YPE3BBIYAHON CUTYallHU.

KadecTBO yCcBOGHMS IEeTHbMH IIPaBHUJI MOKAPHOM OC30ITaCHOCTH M IOBEACHUS B YCIOBHUSIX
VIPO3bl IOXKapa HAIMpSIMYI0 3aBUCHT OT BBIOPAHHBIX METONOB O0OyueHus. Ha pwuc. HarsgHo
MIPOJEMOHCTPUPOBAHBI METOJbI, IIO3BOJISIONIME C BBICOKOH JOJIEH BEPOATHOCTH JOCTHYb
Ka4eCTBEHHOTO KOHEYHOTO pe3yibTaTa U ChOPMHPOBATH y OOyJArONMXCS OCO3HAHHBIC HABBIKH
0€e30MacHOro MOBEAEHHUS IIPH ITOKapeE.

Peanuzamuss Bcex NOPEOyCMOTPEHHBIX MEPOIPHATHH B IOJIHOM o0ObeMe Oymer
croco0CTBOBATH JOCTHIKEHHIO MTOCTABJICHHBIX II€JIeH B 00JaCTH TPOBEICHUS 3aHATUHN 110 MPaBUIaM
MMOBEJICHUS ITOAPACTAIOIIECTO IMOKOJICHUS IIPH BOBHUKHOBSHUH MOKapa.

OOyueHHEe NPOTHUBOMOXKAPHBEIM IpaBUIaM PEKOMEHAYETCS IPOBOJUTH CHCTEMATHUUYECKH,
IleJICHAIIpAaBJICHHO, HayWHas ¢ 1-ro Kiacca, B HEPa3pbIBHOH CBs3M C OOMMM ydeOHO-
BOCIIMTATEIbHBIM IIPOIIECCOM KaK BO BpEeMs ypOKOB, TaK M IPH IPOBEACHUH BHEKIACCHBIX
M BHEMIKOILHBIX Meponpusatuii [10]. MHBeCcTHIINH B IPOTUBOMOXKAPHOE 00pa3oBaHUE NETEH — 3TO
BKJIQJI B X O€30MMaCHOCTh CErOHS M OPMUPOBAHUE KYIBTYPhI O€30I1aCHOTO MOBEICHUS OyIyIIero
ITOKOJICHHS B 1[€JIOM.
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AUAJIOT'N CO CHEIUAIUCTAMHA

Hayunas crates
VY]IK 681.518; DOI: 10.61260/2304-0130-2026-1-46-51 _
I'EHETUYECKMUME AJITOPUTMbI U UCKYCCTBEHHBIN UHTEJUIEKT

™ Jlabunckuii Anexcanap IOpseBuy.
Cankr-Ilerepoyprekuii yausepeuret I'TIC MYC Pocenn, Cankr-Iletepoypr, Poccus
Hlabinskyi.a@igps.ru

Annomayus.PaccMOTpeHbl BO3MOXKHOCTH MCIIOIb30BaHUS TeHeTHUUeCKUX aroputmos (I'A) B
KaueCTBE OCHOBBI I CO3JaHMs cucteM HcKyccTBeHHoro unremnekra (UU). [penmymectsamu I'A
ABJIIETCSI YHUBEPCAJIBHOCTb, TO €CTh BO3MOKHOCTb MCIIOJIB30BAHUS [UISl PEIICHUS Pa3IMyHbIX
3a7ay, rae TpeOyeTcs HaXOoKIEHHE ONTHUMAJIbHOIO pELIeHMs 3a/add, a TakKe CIOCOOHOCTh K
paboTe ¢ HeMOJHBIMU UJTH 3alllyMJICHHBIMH JJAHHBIMU.

[lonpoOGHO paccMOTpeHBl OCOOEHHOCTH MOWCKAa ONTHUMAIbHOTO PEIEHUs, OCHOBAaHHOIO Ha
9BOJIIOLIMOHHOM ITIPOLIECCE, U AITOPUTM paboThl I'A, KOTOPBIN COAEPKUT OCHOBHBIE 3TAIbl PadOTHI
I'A: co3nanue HayaJbHOM MOMYMALMH, OTOOP HauboJee MPUCHOCOOICHHBIX 0COOEH MO 3HAYEHUIO
GyHKIMH TPUCTIOCOOICHHOCTH (11€JIeBOH (DyHKIIMH ), CKpeIMBaHKe (PEKOMOMHALIMS) U MYyTaIlHSL.

Paccmorpeno macmmrabupoBanue (QyHKIMM TpUCocoOIeHHOCTH (TeneBOl  (yHKIINH),
BBIIIOJIHAEMOE  OJHUM M3 TpeX METOJOB: JIMHEHHOe MaclraOupoBaHHE, CTEHNEHHOE
MacurabupoBaHue M cUrMa-orcedeHue. IlogpoOHO paccMOTPEHBI METOABl  KOAWPOBAHHS
uH@opmanuu B ['A, BKIIOYas 1[EI0YHCIEHHOE, BEIIECTBEHHOE U JOrapu(MUUECKOe KOAUPOBAHHUE.
Oco0oe BHUMaHUE yAEIeHO BoINpocy cxoauMocTH ['A, 3aBucsIlel OT MpaBUIbHOIO, HA HAYAJIbHOM
U KOHEYHOM 3Tamax paboTsl ['A, MCIoIp30BaHUs HA Iare peKOMOWHALMK OIEepaTopoB Meilo3a u
muTo3a. Paccmorpens! obOnactu npumeHeHus ['A, a Takke orpaHUYEHUs, IPUCYLE TeHETHYECKUM
JITOPUTMAaM.

Knrouesvie cnoea: WCKyCCTBEHHBI WMHTEIJIEKT, T'€HETUUYECKUM aJITOPUTM, KOAWPOBAHUE
uHpopMmaluu, wmacurabupoBaHue, MyTalus, TM[OMYISAUs, peKoMOMHauus, OTOOp, QYHKIHUS
IPUCIIOCOOJIEHHOCTH, 1iesieBast (PyHKLMS, ONITHMU3ALUS

Joas untuposanus: Jlabunckuii A 1O. ['eHeTHUeCKIe alrOpUTMBbl M UICKYCCTBEHHBIN MHTEIUeKT // Han3opHas
JIeSATENBHOCTD M CyJIeOHast 9KcriepTi3a B cricteMe Oe3omacHoctr. 2025. Ne 1. C. 46-51. DOI: 10.61260/2304-0130-
2026-1-46-51

BBenenune

OnHUM M3 TOAXOJOB K CO3JaHUIO MCKyccTBeHHOro uHtemiekra (MW) ssnsercs moaxon,
CBs3aHHBIM ¢ co3nanuem wmojenei WU, ocHoBanHbIX reHetnueckux anroputmax ([A), rme
aJanTanMs K pelaeMoi 3ajaye MPOU3BOJIUTCS MyTeM CO3JaHUS MOMYIALUN COPEBHYIOIIMXCS
MEXIy COO0OH peleHni, KOTOphIE COBEPIICHCTBYIOTCS Ha OCHOBE MPHUPOJHOTO MEXaHHU3Ma
HBOJIIOLIUU.

I'A uCnONB3YIOT KOHIEMIIMH W3 SBOJIOIMOHHOW OMOJIOTMH Il TOWMCKA ONMTHMATIbHBIX
pemenuii. [Tostomy I'A ABISIOTCS MOIHBIM MHCTPYMEHTOM ONTHUMHU3ALNU M HAXOJAT MPUMEHEHHE
BO MHOTHX 00J1acTsIX, HAUMHasl OT HAYKH U TEXHUKH U 3aKaHYMBAasi 9KOHOMUKOU U UCKYCCTBOM.

CdopmynupyeM TOCTaHOBKY 3aadd Uil JTaHHOW cTaTh. HyKHO paccMoTpeTs MmoaXoj K
PEIICHHUIO 3a/laud CO3/1aHUsI HMCKYCCTBEHHOTO HHTEIJIEKTa, OCHOBAaHHBIH Ha MCIOJIb30BAHUU
KOMIIBIOTEPHON CUMYIIALIMU 3BOJIOLIMOHHBIX IPOILECCOB.

© Camnkr-Iletepbyprekuit yamsepcure I'TIC MUC Poccun, 2025
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Tema crarbm akryanbHa, Tak Kak mpobOinema paspabotku cucreM MU, kotopbie Moryrt
UCIIOJIb30BATHCS, B TOM YMCIIE, 115l OLIEHKU pUCKA U MIPUHATHS PELLICHU I, OTHOCUTCS K aKTyaJIbHbIM
npobiemMaM. AKTyaJdbHOCTb MpoOsieMbl pa3paboTku cucreM MU mocTosHHO yBenM4MBaeTcs M Ha
temy VW Hanmcano MHOTO padoT, B TOM uncie padotsi [1, 2].

IToHsiTHE reHETHYE CKOI'O ajiropurma

[louck onTUManbHOTO pellieHUs], OCHOBAHHBIA Ha 3BOJIIOIIMOHHOM MPOIECCE, PEATU3YIOILEM
MEXaHU3M HacleICTBEHHOCTH, ObLI MpeaoxkeH XoutanaoM B 1975 rogy U mocayKuin OCHOBOH 7St
CO3/1aHUsI TEHETUUYECKOro alropuT™a. I'’A MCIOJIB3yeT METa’BpUCTUUYECKMI METOJ ONTHUMH3ALUH,
COCTOSAIIMU W3 TPOIECCOB €CTECTBEHHOTO OTOOpa M TeHeTH4eckod myranuu. OCHOBHas ujes
COCTOUT B CO3[AHUM MOMYJALUN UHAWBUIYATbHBIX PELICHUH (4aCTO HAa3bIBAEMBIX XPOMOCOMAMM ),
UX OLIEHKE Ha COOTBETCTBHUE 3aJaHHBIM KpUTEPUSM U IMOCIEAYIOLIEM W3MEHEHUU IIYTEM
CKpELIMBAHUS U MyTallMU. DTU MPOLECCHl CXOXKHU C TEM, KaK B IIPUPOE IBOIIOLMOHUPYIOT KUBBIE
opranusmsi [3-6].

[pouecc pabotsl I'A BriItOUaeT B ceds crnemyronme mara [7]:

WNannumamuzanus. HavanpHas momynmsus WHAXBUIYYMOB CO3/1aeTCs CIydallHBIM 00pas3om,
BHIOMpAaeTcs  HEKOTOpBIM  KpuTepuil  ocTtaHoBa  (YMCIO  TOKOJIEHHM WM  CTENEHb
IPUCIIOCOOJIEHHOCTH ) U 3aITyCKaeTCsl UTEPaLlMOHHBIN mpoliecc.

Onenka. Kaxplii HHAMBUIYYM (3JIEMEHT JAHHBIX) OLIEHUBAETCS 110 3alaHHOMY KPUTEPUIO
(pyHKIMM TIPUCTIOCOOJICHHOCTH), KOTOpasi MOKa3bIBAaeT, HACKOJIBKO XOpOIO JaHHOE pEIICHHUE
pelaer 3ajgauvy.

OT60p. UH1MBHUIYYMBI (3JIEMEHTHI JAHHBIX) OTOMPAIOTCS] HA OCHOBE MX MPUCIIOCOOIEHHOCTH.
DnieMeHThl JaHHBIX C JIydlllel OLIEHKOW MOTYT OCTaThCsl B HTepallMoHHOM mpoiecce. C 11enbto
BBIIIOJIHEHUsI O0TOOpa KaXAOMY DSJEMEHTY JaHHBIX Ha3HaudaeTcs BepOsTHOCTh Pj, paBHas
OTHOCHUTEIBHOM mpucnocodneHHocTd. Ilocne 3Toro mpousBoguTcss OTOOpP 3JIEMEHTOB JAHHBIX
C 3aMELLEHUEM JITAaHHBIX B COOTBETCTBUM YMEHBIIECHUEM BETMUNHBI BEPOATHOCTH P

CxpenmBanue (pexkomOuHanus). [lapbl UHAMBUTYYMOB (3JIEMEHTHI JAHHBIX) CKPELMBAIOTCS
(peKOMOMHUPYIOTCST), CO3/1aBasi IOTOMCTBO, KOTOPOE HacleayeT YaCcTH POIUTENBCKUX PHU3HAKOB.

Myrauus. [IpousBonsarcss ciaydallHble M3MEHEHUs IPU3HAKOB ITOTOMCTBA (IIOKOJEHMSA),
UMUTHPYIOLIME MyTallUl B TEHOME.

3amena. HoBoe nokoseHue 3aMeHsieT cTapoe, U IPOIecC TOBTOPSETCS.

OcTaHoBKa. ANTOPUTM BBIMOJHSAETCS A0 TeX IMOp, MOKa He OyaeT JOCTUTHYTO YCIOBHE
KpPUTEpHUsl OCTAHOBKM MTEPALIMOHHOIO Ipoliecca (3aJaHHOE KOJIMYECTBO MOKOJEHUU, TOCTUKEHUE
OTpeIeTICHHON MPUCIIOCOOICHHOCTH WJIM 33/IaHHOE 3HAYCHUE 11eJIeBOM (PyHKIIHH ).

Ha puc. 1 npencraBnena cxema paboThl THIIOBOTO T€HETUYECKOTO aJlTOpUTMa:

CozpnaHue
Haqaanoﬁ —- DTEQP
NorMmynNALMA *
CkpelUMBaHMe
nepeson
HKHOBOMY ‘
nNoKoON eHWHD
MyTauua
OTBeT

Puc. 1. Cxema padorbl I'A
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ITouck peuicHUA 3a1a9Y4 B TCHETUYCCKOM AJITOPUTME

I'eneTnyeckre aaropuTMbl peaqu3yloT MPOLEAYpY MOUCKa pelleHUs 3aJauu (J4acTo 3a1auu
ONTHMHU3ALKMH), OCHOBAHHYI0 Ha MEXaHM3MaxX eCTECTBEHHOTO OTOOpa W HAaCJIEJOBAHMUS
U HCIOJB3YIOIIYI0 MPUHIUII BBDKUBAaHUS Haubosiee MpUCIOCOOIEHHBIX ocobeil. B mpomecce
noucka ['A OJHOBpEMEHHO HCHOJB3YEeT JIBa METOJa: MeToJ oTOopa ocobelt ¢ mydiien
MPUCIIOCOOJIEHHOCTBIO, UCIOJIB3Ysl TE€HETUUYECKU omepaTrop pasMHOXEHUs (KpPOCCOBEpP), U METO]
MYTaIlliH 0COOEH.

VYkazanHas mpoueaypa mnoucka reHetnueckoro amroputma (IIIIIA) umeeT HecKoOIbKO
OTIIMYMH OT TpaJAULIMOHHBIX METOJIOB IIOMCKA PEIEHUH [6]:

—IIIII'A oOpabaTeiBaeT 3akoJMpPOBaHHYIO (GOpMYy IapaMEeTpoB, a HE CaMU 3HAYeHUs
apaMeTpoB caMoil 3a7a4M, B COOTBETCTBUM CO CBOHCTBOM I'A — HEOOXOAMMOCTBIO KOAUPOBAHUS
11apamMeTpoB;

—IIIII'A ocymiecTBIsSIET MOUCK PEIICHUSI MUCXOs U3 HEKOTOPOr0 MHOKECTBA (IOMYJIALUH),
a HE U3 eJMHCTBEHHOW TOYKH, B COOTBETCTBHU CO CBOMCTBOM ['A — HEOOXOAMMOCTBIO OTIEpaIuii Ha
HNOMYJSILMAX;

— IIIT'A ucnonb3yer 1eneByro GyHKIUIO (QYHKIIUIO TPUCTIOCOOIECHHOCTH );

—IIIII'A npumeHsieT He JETePMUHHUPOBAHHBIE, a BEPOSITHOCTHBIE MpaBUiIa OTOOpA,
B COOTBETCTBUU CO CBOMCTBOM ['A — pangoMH3aliueil onepanui.

Jannbie cBoiictBa ['’A 1O CpaBHEHMIO C JPYTMMHM METOJAaMU I[IOMCKA pEIICHUIN
o0ecrieunBaroT HEKOTOphIE MpenuMyiecTBa ['A, Tak kak MPUBOJAT B pe3yabTare K ycToiunuBocTH ['A.

KoaupoBanue uH(popManum B reHeTHYECKHX AJITOPUTMAX

[IpencraBnenue mapameTpoB peliaeMoOW 3aJadud B XPOMOCOMHOM BHJE BJIMSET Ha BBIOOP
VCXOTHOM MONYJSALUU TEHETUYECKOTO ajJropuT™Ma. XpOMOCOMHBIM BHUJ IIapaMETPOB MPEAIOaract
JIBOMYHOE TNPEJCTABJIECHHUE BCEX I'€HOB B XpoMmocoMme (amuienu reHoB paBHbl 0 wiu 1). KonnuectBo
pacyeTHbIX TOUEK B IPOCTPAHCTBE MOKCKA BIUSAET HA JUTMHY XPOMOCOMBI.

Jlna nenouncineHHoW mepeMeHHoON X, NMpuHuMaromed 32 3HaueHus B uHTepBaie [1, 32],
PAacCMOTPHM TIpHMEp HAXOXKIEHHs Makcumyma dyakumm f(X) = 2% + 3. B cooTBercrBue
C TNPEICTAaBICHUEM 4YHCENl B JBOMYHOM CHCTEME CUMCIEHHUS I[eNble YMCclla U3 3TOr0 MHTepBaia
MOKHO TMpEACTaBUTh B BHUJE MOCIEIOBAaTeNbHOCTEH HyNed M eAuHull. B 3ToM ciyyae aynMHa
XpOMOCOMBI OyJeT cOCTaBATh 5 6uT (245 = 32).

Jlist ompeneneHus mocaeI0BaTeIbHOCTH YIEMEHTOB OMHAPHOTO MHOXKECTBA, COCTOSIIIETO U3
N 371€MEHTOB, MCIOJB3yeM aJTOPUTM MOCTpoeHUs: OuHapHoro koxa ['pes. B nanHom anroputme
KOKJI0€ CIeAylollee MOJAMHOXKECTBO TMOJNy4aeTcs M3 MPEAbIAYIIEro IyTeM YIAlIeHHS WU
N00aBJIeHUsS OJHOTO JJE€MEeHTa. AJITOPUTM TIOCTpOeHUst OuHapHOro Koma I'pes 3amaer
MOCJIEIOBATENIbHOCTh BCeX NOAMHOXECTB (pasmepom 5 Out Buaa 10101) N-snemeHTHOTO
MHOXecTBa, rae N = 32 moaMHOKecTBa.

Ha puc. 2 npencraBieHo moctpoeHrne OMHAPHOTO KOAA MO alropuTMy I'pes ¢ MOMOIIbIo
KOHCOJIbHOU MporpaMMsl st OBM.

ByzeM Hcmons3oBath ueieByr GQyHkumoo f(X) = 2%¢ + 3 B ponn  QyHKIHH
MPUCIIOCOOIGHHOCTH XPOMOCOMBI. B KkauecTBe HMCXOAHOW MOMYNSIIMU BO3BMEM CIy4aliHBIM
00pa3zoM BBIOpaHHYIO MOMYJIALINIO, COCTOSIIYIO U3 6 KOJIOBBIX IMOCIEIOBATEIBHOCTEH (XPOMOCOM):
CHR1[10101]; CHR2[01000]; CHR3[11101]; CHR4[10011]; CHR5[00011]; CHR6[00111].

@eHOTUNBl  YKAa3aHHBIX  HMCXOAHBIX  XPOMOCOM  paBHBI  JIECATHUYHBIM  YHCIIaM,
COOTBETCTBYIOIMM JABOMYHBIM IIOCIIEAOBATEIbHOCTSM:

CHRL™ = 1*2/0+0*2/1+1*2/2+0*2/3+1*274 = 21; CHR2"=8; CHR3" = 29;

CHR4" =19; CHR5 =3;CHR6 =7.
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Torna 3HadeHus QyHKIIUU TTPUCTIOCOOJICHHOCTH OYIyT PaBHBI:

F(CHR1) = f(21) = 885; F(CHR2) = 131; F(CHR3) = 1685; F(CHR4) = 725;

F(CHR5) = 21; F(CHR®6) = 101.

B I'A ucnons3yroTcsi CIEAyIOLME TUMBI KOJUPOBAHUS: BEIIECTBEHHOE, LEI0YUC-JIEHHOE U
JorapugpMHuyUecKoe.

1. llenouncneHHOE KOJUPOBAHUE.

R = g*(Xmax — Xmin) / 2™ = 1) + Xmin; 9= (R = Xmin) *2™ = 1) / (Kimax — Xmin),
rae R — nenovncieHHOE AEKOIMPOBAHHOE 3HAUCHUE, ( — I[EJIOUYMCIICHHOE KOJIMPOBAHHOE 3HAUYCHUE.

Hpumep: ecin g = 4398119, To R = 43981*(2-1)/(21°-1)+1 = 0,6711 + 1 = 1,6711.

2. BemecTBeHHOE KOJMPOBAHHUE.

Ipumep: ecmu R = 1,3275, 10 g = (1,3275 — 1)*(2*® - 1)/(2 - 1) = 0,3275*65535 =
= 21462,7125 ~ 2146215 = 0101 0011 1101 0110,.

3neck R — BemecTBEHHOE IEKOIMPOBAHHOE 3HAUCHUE,

g — BEIIECTBEHHOE KOAMPOBAHHOE 3HAYCHHUE, JTTHHA XPOMOCOMEBI 16 OHT.

Jnst  yMeHBIIEHHWS JAJIUHBI  XPOMOCOMBI  MOXET MPUMEHSTBCA  Jorapu(MUuecKoe
KOJIMPOBaHUE.

3. JlorapudmMuueckoe KOJIUPOBAHUE.

[lpu norapudmuyeckoM KOJUPOBAHUHU TMEPBBIH OUT JABOMYHON TMOCIEIOBATEIHHOCTU
SBIISICTCS OMTOM 3HAKa CTETIEHM MOKa3aTeNbHON (DyHKIIMHU, BTOPOIl OMT — OUT 3HAKa 3TOM (QyHKUIHH,
a ocTaIbHBIE GUTHI — 3HaueHue camoil crenenu: [AB bin] = (-1)2*expC, rue C = (-1)*[bin]1o, [binl1o
— IIECATHYHOE 3HAYCHHE YN CIIa, 3aKOMPOBAHHOTO B BUJIE ABOMYHOI MOCIen0BaTeIbHOCTH biN.

Ilpumep: mycte OuHapHas mnocienoBarenbHocTh paBHa [10110], Torma komoBast
nmocreoBarensHocTh unca X = (—1)*exp©.

3HaueHue mokasarels crenenn skcroneHTs C = (—=1)1*[110]50 = —1*6 = -6.

Torma X = 1*exp® = 0,002478.

Ecmu Ounapusiii kox paBeH [01010], To komoBasi moclIeIOBaTENBHOCTh YHCIIa X paBHA:
X = (-1) *exp® = —1*exp? = —7,389056.

TakiM 06pasoM, ¢ TOMOIIBIO 5 GHT MOKHO 3aKOIMPOBATH YKCIIA U3 HHTepBana [—e', e’ nim
[- 1096, 1096 ].
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MacmraéupoBanne ¢ yHKUMN NPUCTIOCO0I€ HHOCTH

B 3agauax teopum urp ¢ynkius npucnocodienHoctu (PII) mmeer BUI CTOMMOCTHOM
¢yakunn (CP), B 3amavax ynpasierus OII umeer Buz ¢pynkinuu norpemmoctu (PII), a B 3amagax
ONTUMH3AINH, permaeMbiX ¢ momoipio ['A, OIT 06pIYHO MAaKCHUMHU3UPYETCS W HA3BIBACTCSI 1IEJIEBOM
Qynrmeii (11D) [3].

[Ipu pemennn 3a1a4 ONTUMHU3ALMY HA Kax 10 utepanuu I'A ¢ nomoupto DIl onenuBaercs
MPUCIIOCOOJIEHHOCTh KaXJIOM O0COOM 3aJaHHOM MONYyISIUMHM M 3aTeM CO3[AeTcs Clexyroas
MOMYJSIIHUS 0cO0el (XpOMOCOM), SJIEMEHTBl KOTOPOM paccMaTpUBAIOTCS KakK 3JIEMEHTHI MHOKECTBA
MOTEHIIMATBHBIX PELICHUH 3aauH.

Ha nauvanpHOM 3Tame MTEpallMOHHOTO IIpollecca HECKOJIBKO OCO0e MOryr HMETh, IO
CPaBHEHHUIO C OCTAJIbHBIMU OCOOSIMH TMOMYISAUM, 3HAYUTENbHO Oojbume 3HaueHus DI, urto
XapaKTepHO JUTsl MalbIX momylsiiuidi. Takoe pa3BuTHe COOBITHI HEXKeNaTeNbHO, TaK KaK MPU 3TOM
IPOUCXOAUT TNPEXKAEBPEMEHHas CXO0aUMOCTh ['’A K HEONTHMaJIbHOMY pellleHHio. B atom ciydae
MO>KHO U3MEHHUTh METOJ] CKpellMBaHus JIn00 UCIOab30BaTh Maciradbupoanue OI1.

MacurrabupoBanne ®I1 3to mpeodpazoBannu DII, KOTOPOE MOKET OCYIIECTBIATHCS OTHUM
U3 TpeX METOAOB: MacmraOupoBaHHWE C IOMOUIBI0  CHUTMa-OTCEYCHUS, CTETIEHHOE
MacirabupoBaHue U JIMHEHHOE MacITabupoBaHue.

Jlunelinoe MacirabUpoBaHKE: MOJAOUPAIOTCS KOHCTAHTHI a W D, BXoasime B ypaBHEHHE
F(X)" = a*F(X) + b, mpruem KoHCTaHTHI @ U D OAGHPAIOTCS TAK, YTOOB MAKCHMATBHOE 3HAUCHHE
®I1 mocne MacmrabupoBaHUs OBLJIO KPATHBIM €€ cpeaHeMy 3HaueHHIO (KOd(pHUIIMEeHT KpaTHOCTH
ot 1,2 1o 2,0), a cpeanee 3HaueHue OII mocne MacmrabupoBaHus paBHSIOCH CPEHEMY 3HAYCHUTO
®I1 no MacmrabupoBaHusl.

CrenenHoe MacuraObupoBaHue: JUIsi  MacIITaOMpPOBAHMS  HCIOJIB3YETCS  YpaBHEHHE
F(X)" = F(X)*, rae k — umcio, 6uskoe k 1 (Hanpumep, 1,005).

CHrMa-oTCedeHne: Ul MAacITabupOBaHMs HCIomb3yercs ypaBeenme F(X) = F(X) +
+ (F(X)ep — c*o), Tne ¢ — craHAapTHOE OTKIOHEHHE IO IOMYISANHU, C — HATYpPaIbHOE YHCIIO
ot 1 mo 5, F(X)cp — cpennee 3nauenne PII o Beel MOMyIAIIH.

BrniBoa

['eHeTHYECKHE ANTOPUTMBI MOTYT CIYXXHTh B Ka4eCTBE OCHOBBI JIJISI CO3MaHUS CHUCTEM
HCKYCCTBCHHOI'O HUHTCIIJICKTA. HpeI/IMy'H_[CCTB oM TCHECTUYCCKUX AJITOPUTMOB ABJIISACTCA
YHUBCPCAIIbHOCTb, TO €CTb BO3MOXHOCTH HCIIOJB30BaHUA HJIA PCHICHHSA PA3JIMYHBIX 3aJa4d, TAc
TpeOyeTcss HaxOoXKJACHHE ONTHMAJIBLHOTO peIieHUs 3aJadd, a TakKe CIOCOOHOCTh K padore ¢
HCIIOJIHBIMU WJIX 3alllyMJICHHBIMU JaHHBIMH.

C03IlaHI/I€ ABTOPOM KOMIIBIOTCPHBIX MOI[GJIef/'I ICHCTUYCCKUX AJITOPUTMOB, NPCACTABIICHHBIX
B pabotax [8-10], MokeT paccMaTpuBaThCS KaK HAaydHas HOBWU3HA WCCIICJAOBaHUS, OTPa)Karom@s
JUYHBIA BKIAJ aBTOpPA.
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ABTOPAM JKYPHAJIA
«HAJI3OPHAS NEATEJLHOCTD U CYIEBHAS
SKCMNEPTU3A B CHCTEME BE3OIACHOCTHW»

K nyOnukamym npuHAMArOTCsl OpWIMHANBHBIE HCCIIEIOBATEIbCKHE W O030pHBIC AHAIMTHUICCKHUS
CTaTh{, OTBEYAIOIFE MPO(IWIO >KypHANla, MNPEICTABISIONME pPEe3yIbTaThl 3aBEPHICHHOTO HAYYHOTO
WCCJICJIOBAHUS, BBITIOJIHEHHOTO Ha AaKTYyaJbHYI0 TeMy, OOJIaJIafolie HAayYHOW HOBW3HOW, HMEIOIIHC
NPaKTUYECKOE 3HAUCHHE M TEOPETHIECKOe 00OCHOBaHHE, O(OPMIICHHBIE B COOTBETCTBHH C TPEOOBAHUIMMU.

CraTbs He JODKHA OBITH paHee OIyOJIMKOBAHHOW M HE TMOAAHHOM AJII paCCMOTPEHMs B JIpyrue
KypHaJIbl. Bce cTaThu NpoXoJsAT NMPOBEPKY B CUCTEME «AHTHIUIATHAT.

CraTtbu 00y4YalOUMXCsl MarucTparypbl, KYPCaHTOB M CTYI€HTOB TPHHUMAIOTCA TOJBKO
B COABTOPCTBE ¢ HAYYHBIM PYKOBOJAUTEJIEM.

1. Marepuanbl 1y MyOJIMKaLMM TPEICTABIAIOTCS B PEAAKLMIO JKypHana JaHO. MaTepuan
JIOJDKEH COTPOBOXKIAATHCS:

a) ansa corpyanukoB CII6 ymmsepcureta I'TIC MUC Poccum — 3akniouenuem o6 OTCYyTCTBUM
MaTepHasoB, 3alpelIeHHbIX K IMyOJMKAalMM B OTKpPBITOW IEYaTH, peyensuel om uieHa pedakyuoHHOo20
cogema (xomnermy). [lo skemanmio mpuiaaraeTcsi BTOpash pelieH3Ms OT CIEIHMANICTa COOTBETCTBYIOLIETO
npoQuiIsi, UMEIOIIETO YYCHYIO CTEIICHB;

0) miIs aBTOPOB CTOPOHHHMX OpraHM3AIMA — 3aKIl0YeHuem 00 OTCYTCTBUM MaTEpHalioB,
3aNpelIeHHbIX K MyOJMKAIMA B OTKPBITOM TNEYaTH, peyen3ueli OT CICIHMAIMCTAa TI0 COOTBETCTBYIOLIEMY
CTaThe MPO(III0, MMEIOIIETO YYSHYIO CTCIICHb;

B) CTaThs aclMpaHTa (aIbIOHKTA) WIH COMCKATEISI OM3bIBOM HAYUHO20 PYKOBOOUMEIIL.

T) 91eKmpOHHOU 6epcuell CTaThH, TpeAcTaBieHHOW B (Qopmare pemakropa Microsoft Word
(Bepcus He Hwke 2003). Ha3anwe ¢aitna JOMKHO OBITH CIIETYIOIINM:

Astopl, ABTop2 — IlepBbie Tpu ciioBa Ha3BaHus CTaThbu.0OC, Hampumep: UBaHOB — AHaium3
cylle CTBYIIE it mpakTuku.doc;

B) niama C aJbIOHKTOB M aCTHPaHTOB 32 MyOJIMKAIIMIO PYKONHCEH He B3UMAcTCs.

N3nanme oOCymecTBIAE€T pPELEH3HpPOBAaHME BCEX TMOCTYMAIOUMX B pPEJakiMIO MaTepHasioB
C IEeJbI0 KX OKCINEepTHOM oreHKH. CTaTbu pELEH3UPYIOTCS B 0053aTEIbHOM TMOpAKE YJICHAMH
PElaKIMOHHOM KOUIernd >KypHana. OCHOBHas LeNb PEICH3UPOBAHMSI — TPEIOCTABUTH PEAAKIMU
apryMEHTHPOBAHHYIO HMH(POPMAIIMIO IS MPHHESTHSA PEHICHH 00 ONMyOJIMKOBAaHWM MaTepHala.

2. Crarbu, BKIIOYAash PUCYHKA W TIOATICH K HHUM, CIIHCOK JIMTEPATYPHI, JOJDKHBI UMETh 00beM
or 8 mo 15 crpanm. Ilo cormacoBaHmio ¢ pPYKOBOACTBOM JKypHaja CTaThbU MOTYT OBITh TPHUHSTHI
u Oonbiero oobeMa.

3. OpurmHanbHOCTH cTaTeil JobkHa OBITH He MeHee 70 %.

4. TekeT cTaTbU J0JKeH ObITH 00513aTeJIbHO CTPYKTYPHPOBAH MO pa3jiejam:

BBegenue

B paznene «BpeaeHne» MpOBOAUTCS aHAIN3 COCTOSHES MCCIIEyeMOW MPOOIEMBI 1O MyOIHKAIHSIM
OTEYECTBEHHBIX M 3apyOC’KHBIX HMCTOYHHKOB, HA OCHOBAaHWHM KOTOPOrO OOOCHOBBIBACTCSI AKTYaJbHOCTD
UCCJIeIOBaHUs, (DOPMYITUPYIOTCS TIeJTb M 3a/1a41 UCCIICIOBAHMS.

MeToabl uccejie 10BaHUS

B paznene ommchIBaloTCS NMpUMeHsAeMble B pabOTe METOABI MCCIEI0BAHUS, IPUBOSATCS CBEICHUS
00 o0BeKTax MCCIe0BaHUs, I3MEPHTEIILHOM 000pY/IOBAHHH, ONMCHIBAIOTCS YCIOBUS SKCTIEPUMEHTOB U T. .
Bo3MoXxHO yka3aHHe CCBUIOK Ha paboTHI ¢ OoJee MoApOOHBIM M3JI0KEHUEM METOI0B, OAHAKO MPHBOJUMOTO
ONMCAHUS JTOJDKHO OBITH JOCTATOYHO JJIS TIOHUMAHUS XOJ1a MCCIICIOBAHMS.

[Tpu ucronb30BaHUK CTAaHAAPTHBIX (WM M3BECTHBIX) METOMOB U MPOICAYP Jydlle CACNaTh CCHUIKA
Ha COOTBETCTBYIOIME HCTOYHUKH, HE 3a0bIBasg OIMCaTh MOAM(UKAIMU CTaHAAPTHBIX METOIOB, €CIIH
TaKoBble MMeHCh. Ecim jke HMcronb3yeTcss cOOCTBEHHBIN HOBBIM METOM, OMMCaHHE KOTOPOro HUIJE paHee
He OBUIO ONyOJIMKOBAHO, BAXKHO MPHBECTH BCe HEOOXOAMMBIE neTand. Ecii paHee ornvcaHue MeTona ObLIo
OIyOJIMKOBAaHO B M3BECTHOM JKypHaJie, MOKHO OTPaHMIHUTHCS CCBHUIKOM.

HomyckaeTcss W WHOE Ha3BaHWE pas3fena, OOYCJIOBJICHHOE CICIM(UKON  WCCIeIOBaHUS
U TONTOTOBJICHHOM HAa €ro OCHOBE CTaThH, HampuMmep «Marepuansl W METOIBI HCCIICIOBAHHS,
«Monenu 1 MeTObl UCcCIIeIOBaHmsI», «TeOpeTHIeCcCKie OCHOBBI M METOIBI pacueTay.
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Pe3y.m>TaT1>1 HCCJICJ0OBAHUA U UX aHAJIN3
B pa3acic B JIOTHY € CKOM TOCJICAOBATCIbHOCTU M3JIararoTCAa pe3yJIbTaThl UCCIICJOBAaHUA, KOTOPBIC

NOATBEPKAAIOTCS Tabimuamy, rpadukaMu, pUCYHKaMH. 371€Ch e MPOBOJIUTCS aHAJM3 W MHTEPIpETALMs

TIOTyYCHHBIX PEe3yJIbTaTOB, ONMMCHIBAIOTCS BBISBICHHBIC 3aKOHOMEPHOCTH, MOITBEPIKAACTCS TOCTOBEPHOCTD

pe3yJIbTaTOB, POBOJUTCSI COMOCTABIICHHE COOCTBEHHBIX PE3yJIbTaTOB C JAHHBIMH JIPYTHX HCCIICA0BATEIICH.
3akiroyeHue

B pasmene m3mararoTcsi OCHOBHBIE — BBIBOABI, TOIBOJIUTCS HWTOI MpOJENAaHHOW paboTHl,
00OCHOBBIBA€TCSI Hay4yHasi HOBM3HA TOJMYYEHHBIX PE3yJbTaTOB, TNPHBOASTCS HAYYHO OOOCHOBAaHHbIC
peKOMEHAAIMKA 10 WX HCIONb30BAHMIO, ONPEICIIOTCS  OCHOBHBIE — HATPABICHWA  JaJIbHEHIINX
WCCIICIOBAaHMA B JAHHOM OOJIACTH.

3aKmoYeHre COICPKUT TJIABHBIE HIEH OCHOBHOIO TEKCTa CTAaThW, HO HE JOJDKHO TOBTOPSTH
(OpMYIMPOBOK, TPUBEICHHBIX B MPEABIYIIMX pa3leiax.

Crmcok JmrepaTypbl JOJDKEH cofepkaTh He MeHee 10 mCTOYHUKOB (M3 KOTOPHIX He meHee 30 %
3apy6eiHcHbIX).

Jasg OB30OPHBIX anannTHyecKHUX cTaTel JOMyCKaeTCsS MHAS CTPYKTypa CTaThbU:

1. Beenenue.

2. AHaiTHYEecKasi 4acTb.

3. 3axmoucHue.

B pasmene «AHamuTHUecKas dacTb» JODKCH OBITh TIPEACTABICH KPUTHYECKUH —aHAI3
U KpUTHYIECKOe 0000IIeHHe aKTyalbHOH HCCIIeI0BATEIHCKON MPOOIIEMBI 110 OT€YECTBEHHBIM U 3aPyOeKHBIM
HaYYHBIM UCTOYHUKAM (He MeHee 25 ucmouHuKoe8, i3 KOTOphIX He MeHee 50 % 3apybescHbix) ¢ ONCHKON
UX HAYYHOH HOBM3HBl M OpPHTMHAILHOCTH. Pe3ynbTaThl KPUTHYECKOTO aHaimm3a W 00OOIICHHS
PEKOMCHIYeTCSl TIOATBEPKIATh CPABHUTEIBHBIMU Ta0JmMIaMu, rpaduKamMy, pUCYHKaMH. B cTaThe Taroke
JIOJDKHBI OBITH OTPa*KEeHbI JUCKYCCHOHHBIE (IPOOJIEeMAaTHIHbIE) BOMPOCHL.

HomnyckaeTcss pa3Ouenue pasnenoB «MeToasl HccleaoBaHUA», «Pe3ynbTaThl HCCIe0BaHUA
U UX 00CYXICHUE», «AHAJIUTHYECKas YacThy HA HECKOIBKO JIOTHUECKH CBSI3aHHBIX IOJIPA3/eJIOB.

5. Odopmienue Tekcra:

a) TeKCT MaTepuasia sl MyOJMKauyu JOKeH OBITh TIIATENHHO OTPEJAKTHPOBAH aBTOPOM;

0) TekCT Ha ofHOM cTopoHe jmcta (opmara A4 HaOupaeTcs Ha KommbioTepe (mpudr Times
New Roman 14, unmepean 1,5, 6e3 TepeHOCOB, B OJHY KOJIOHKY, 6ce noasa no 2 cm, HyMepalms
CTPaHULl BHU3Y IOCPEAMHE);

B) HA MEPBOW CTPaHMIIE aBTOPCKOTO MaTepHalsia JOJDKHBI ObITh HANleYaTaHbl: THIl CTAThH (HAYydHas,
0030pHasi, pelaKkIMOHHAsi, IUCKYCCHOHHas, peuemsus u T.1.), YJIK (yHuBepcasnbHas JaecsTHUHAS
KIaccU(pHKaIWs), HA PYCCKOM W aHIJIMHCKOM SI3BIKAX Ha3BaHue (MPOMMCHBIMH OYKBaMHU, TIOMY>KHUPHBIM
mpuprom, 6e3 noguepkuBanus); GO aBTOPOB HONMHOCTHIO (He Honee mpex); MecTO pabOTHl (HA3BaHHE
YUPEeIKIACHUS), NEKTPOHHBIN anpec aBTopoB (0e3 cioBa e-mail), aHHOTaIWs, KIIOYEBBIC CJIOBA.

Tpebosanus x anHHomayuu. AHHOTAIWS NOJDKHA OBITH KpaTKOHW, MH(POPMATHBHOHM, COAEPKATh
1eTb PabOoThI, METOABl WCCIICIOBAHUS, OCHOBHBIC TOJOKCHHMS M PE3yJbTAaThl WCCICAOBaHMS (M3JararoTcs
OCHOBHBIC  PE3yJbTaThl TEOPETHYECCKHX WWIH JKCIICPHUMEHTAIBHBIX HCCJICOBAaHNY, (HaKTHIECKHS
JlaHHbIe, OOHApY)KCHHbIC B3aWMOCBSI3M W 3aKOHOMEPHOCTH), BBIBOJBI C OOOCHOBAaHHEM HAyIHON
HOBM3HBI PE3yJbTaTOB. AHHOTAIMS MOXET BKIIIOYATh M JPYIYI0O HHPOPMAIMIO, YMECTHYIO C TOYKH
3peHHs] aBTOPOB, HANpUMEp, PEKOMEHIALMM 0 MNPUMEHEHHIO TNOMYy4YEeHHBIX pe3yibTaToB. [IpuMepHsIit
oobem anHoraimu 100-250 caos.

6. Oopmienue popmy B TeKcTe:

a) opMynbl JODKHBI OBITH HAOpaHBI Ha KOMIbIOTepe B penakrope ¢dopmyn Microsoft Word
(Equation), pa3mep mpudra skBuBaneHren 14 (Times New Roman);

0) B dopmynax peKOMEHAYETCs HCIOIb30BaTh OYKBBI JIATMHCKOTO W TI'PEYecKoro angaBUTOB
(kypcuBom);

B) GOpPMYJIBI TeYaTaroTCs 10 IIEHTPY, HOMEP — Yy TPaBOro TOJsl CTPAHHIBI (HyMEPOBATh CIEAYEST
TOJBKO (OPMYJIbI, YIIOMUHAEMBIE B TEKCTE).

7. OdopmiieHNEe PUCYHKOB U Ta0JIHIL;

a) PUCYHKH HEOOXOIUMO BBIJCTSTH OTJEIbHBIM OJIOKOM JUIsi yIoOCTBa MepeHoca B TEKCTe WA
BCTABISITh W3 (hailia, BBITIOJIHCHHOTO B JIOOOM U3 OOIIETIPUHATHIX TpadHUIeCKUX PeIakTOpoB, TOJ
pHCYHKOM cTaBuTCs: Puc. 2. u nanee cnenyroT NOsSCHEHNS;

0) ecim B TEKCTE He OfHA TAaOMMIQ, TO WX CIEAYeT MPOHYMEpoBaTh (CHauana rmmercs: Tadimma 2
(BBIpaBHMBAHKE TIO TPAaBOMY Kpalo JIHCTA), HWKE, OTCTYIHB OJHY CTPOKY, — Ha3BaHHE TaOJMIBI (TIOTyKHUPHO,
BBIPaBHHMBAHKE TIO IICHTPY JIKCTA), M JjaJiee, OTCTYIHB CTPOKY, CJICAYET pa3MECTHTh camy TaOJIHILy);
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B) €CJIM B TEKCTE OJjHA TaONHIA WIM OJWH PHCYHOK, TO MX HYMEpOBAaTh HE CIEAYET;

) TaONHIIBI TOJDKHBI MMETh «BEPTHKAIBLHOE» TIOCTPOCHHUE;

1) B TEKCTE CCHUIKM Ha TaOJMIBI M PUCYHKHU Jeal0TCs CIEAYIONMM o0pa3oM: puc. 2, Tabm. 4, eciu
BCEr0 OJIMH PUCYHOK WIM OJ{HA Ta0JIMIA, TO CJIOBO MUIIETCS LEIMKOM: TaOJIMIA, PUCYHOK.

8. Odopmitenue oudanorpadum (CNUCKa NCTOYHUKOB):

Cmcoxk nurepaTypsl JODKEH coaepkarb He MeHee 10 HMCTOYHHUKOB, M 0030pHbBIX
AHAJIMTUIECKHX CTaTell He MeHee 25 HCTOYHUKOB.

[Ipu 3TOM KOJIMUECTBO CCBHUIOK HA CTAaTbM W3 HMHOCTPAHHBIX HAYYHBIX >KYpPHAJIOB U JAPYIHe
MHOCTpPAHHBIE MCTOYHHKU JODKHO ObITh He MeHee 30 % oT o0iero KonmdecTBa CCBUIOK, JJisi 0030pHBIX
aHAIMTHYECKHUX cTarel He Mmenee 50 % .

B cmicke smrepaTypbl 1omkHO ObITh He Gonee 30 % HMCTOYHMKOB, aBTOPOM JIMOO COaBTOPOM KOTOPBIX
SIBISIETCS] aBTOP CTAThH.

Ilpasuna ogpopmnenus cnucka 1umepamypul:

a)B TEKCTE€ CCBUIKM HAa L[MTHPYEMYIO JITEpaTypy OOO3HAYAIOTCS TOPSIKOBOM IM(ppOit
B KBaJIpaTHBIX CKOOKax;

0) CIIMCOK ~ TOJDKEH  CONepXKaTh LMTHPYEMYIO JIUTEpaTypy, IPOHYMEPOBAaHHYIO B IOpsAIKE
€e YIOMUHAHUSA B TEKCTE.

[Ipucrareiinpie 6uOMMOrpaduueckme CrMcKu TOmKHBI coorBeTcTBOBaTh 'OCT P 7.0.5-2008.

Ipumepwl oghopmaenuss cnucka uCMoYHUKO8:

Cnucok MCTOYHUKOB

1. Anopro T.B. K norvke comvansHpix Hayk // Bompockl ¢uaocodun. 1992. Ne 10. C. 76-86.

2. HudopMalioHHble aHANIMTUYECKHE TPU3HAKU JIMATHOCTHKMA He(TENMpPONYKTOB HAa MecTax
uype3BblYaiiHpix curyammii / M.A. lammes [u np.] // XKmsae u 6e3omacHocTh. 2004. Ne 3—4. C. 134-137.

3. Ilermuckuii E.A. TymeHue IECHBIX TOXApOB: TOCO0. ISl JIGCHBIX TMOXKAPHBIX. S5-€¢ W3],
niepepad. u gorm. M.: BHUMJIM, 2002.

4. I'paxasiny  [I.M., Asepoyx W.III. Bapmanr  BeposSTHOCTHOITO  METOAA  OLEHKU
orosn3HeonacHocTH Teppuroput / CoOBpeMEHHbIE METOIBI TPOrHO3a OMOJI3HEBOro mporecca: cO. Hayd.
TpynoB. M.: Hayxka, 1981. C. 61-63.

5. MunaeB B.A., ®agneeB A.O. be30nacHOCTh U OT/ABIX: CUCTEMHBIH B3I HA MPOOIIEMY PUCKOB //
Typmm u pekpearwsi: Tp. [l Mexaynap. kond. / MI'Y mm. M.B. JlomonocoBa. M., 2007. C. 32-37.

6. bemoyc H.A. Ilparmarmueckas peaim3amysi KOMMYHHKAQTHUBHBIX CTPAaTErHid B KOH(IMKTHOM
nuckypce // Mup JMHTBHCTHKM W KOMMYHHKAIIMM: OSNEKTpOH. Hayd. kypH. 2006. Ne 4. URL:
http//www.tverlingua.by.ru/archive/005/5 3 1.htm (mara oOpamenws: 15.12.2007).

7. O0 aBapuiiHO-CTIacaTeNILHBIX CITyX0ax W craTyce crnacareneit: denep. 3akoH Poc. denepammm
ot 22 aBr. 1995 r. Ne 151-®3 // Cobp. 3axoHomatensctBa Poc. denepamm. 1995. Ne 35. Ct. 3 503.

9. Odopmienue pasgena «Uudopmanus 06 aBTopax»

Ceenenuss 00 aBTOpax mpwiaraloTcsi B KoHIe cTaThu W BkmoyaioT: ®.M.O. (MomHOCTHIO),
JIOJDKHOCTh, MECTO PalOTHI C yKa3aHMEM aJpeca M ero MOYTOBOI0 HMHAEKCa; HoMep TeiedoHa; ydeHyro
CTeleHb, Y4EHOe 3BaHWe, MOYETHOe 3BaHue; ajapec anekTponHod nodTsl; ORCID mis xaxkmoro aBTopa
(https://orcid.org/); SPIN-kox ms kaxxmoro asropa (elibrary.ru).

Cmampsa dondcna 6bimv NOORUCAHA AGMOPAMU U YKA3AHbI KOHMAKMHblE mesiedonsl.

BHuUMaHMI0O AaBTOPOB: MarepHuaibl, oO¢opMieHHbIe 0e3 CcOOMIOAeHHsT HACTOSIIMX
TpeOoBaHmii, OyIyT BO3BpalIaThCA HA J0PadoOTKY.

Penaknusi ocraBiasier 3a co000ii mMpaBo HaNpaBJATh CTATbH Ha JIOMOJHUTEJbHOE
aHOHUMHOE pelle H3MpOBaHHe.
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Abstract. The article analyzes the process of digitalization of the Federal State Fire
Supervision on the example of the introduction of the Inspector digital mobile application. Based on
a survey of current specialists engaged in the prevention of violations of mandatory requirements in
the field of fire safety, the key advantages of the system and the limitations that hinder its
functioning and effective operation have been identified. It is noted that despite the clear
operational advantages of digital supervision, its strategic effectiveness in fire prevention remains
insignificant at the moment. It is concluded that a significant comprehensive improvement is
required to move from formal digitalization of processes to a real transformation of the results of
supervisory  activities, including the elimination of technical shortcomings, the resolution of
organizational issues, and the methodological rethinking of the role of remote inspections in the
field of fire safety.

Kmiouesvie cnosa:. fire safety, preventive measures, control and supervision measures,
Federal State Fire Supervision, Inspector mobile app, and digital technologies
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Introduction

In the era of digitalization and automation of work processes, in the age of application and
introduction of new technologies into everyday life, as well as artificial intelligence, more and more
often the background is taken by the usual office work associated with a huge amount of paper and
documents.

An increasing number of people and organizations are abandoning traditional paper media
in favor of cloud servers and applications of various functionality. This transition is caused by an
urgent need, caused by the need of people for good speed, flexibility, mobility and efficiency of the
flowing processes.

Today routine working days are unthinkable without digital platforms. Attracting client
flow, drawing up protocols, holding video conferences, meetings, coordinating reports, and signing
documents — all of this has long been transferred to a virtual format. Paper archives are currently
giving way to secure cloud storage, and instead of paper requests, they are increasingly being used
as communication and business correspondence.

© Saint Petersburg University of State Fire Service of EMERCOM of Russia, 2026
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Why are more and more people switching to electronic format every day? Unlike paper
media, the virtual world has a number of advantages, including:

—efficiency and speed (no delays associated with the transfer and transportation of
documents from one point to another; the ability to instantly edit documents online);

— accessibility (information can be accessed from anywhere in the world and from any
device with Internet access);

— transparency and control (message histories remain in storage, thereby ensuring clarity of
ongoing processes);

— eco-friendliness (wood is used as a raw material for the manufacture of paper products,
based on which it can be concluded that the less paper is spent, the less its production, which in turn
ensures resource conservation and reduces environmental losses).

Successful integration of digital technologies requires digital literacy and adaptation of
clients to new forms of communication and interaction. Of course, the digital revolution requires
huge efforts for its successful functioning.

For competent and well-coordinated work, it is necessary to think over every detall,
including:

— ensuring cybersecurity;

— reducing the risks of information overload,;

— elimination of failures in the electronic environment;

— preservation of the legal force of electronic documents.

Thus, the transition from paper to electronic media is a well-thought-out and a well-planned
stage of development in the field of communication and workflow integration, leading to the
creation of a more operational and adaptive society.

The analytical part

To date, the digital revolution has affected not only the economic, social and scientific
spheres of human activity, but also the sphere of public administration, which includes the
supervisory activities of the Federal State Fire Supervision Authorities (FGPN).

One of the most striking examples of the cardinal transition from paper to electronic media
is the evolution of control (supervisory) measures (CST) and preventive visits by employees of the
departments of supervision and preventive work of the Ministry of Emergency Situations of Russia.
The model based on traditional face-to-face inspections, manual written filling out of decisions on
conducting CFS, acts, orders to eliminate violations of mandatory fire safety requirements,
protocols on administrative offenses, surveys, written explanations from owners and eyewitnesses,
is fading into the background, gradually giving way to mobile technologies that enable fast and
remote monitoring. to work. This transition implies a leap away from face-to-face control,
intellectual supervision, which increases both the efficiency of the inspection staff and the
transparency of supervised facilities.

The systematic transition to digital tools in supervisory activities was initiated as part of a
national policy to optimize control and supervisory functions. The active implementation of the
Inspector mobile application in 2024 became a key stage for the Russian Ministry of Emergency
Situations (Fig. 1). This application was created as a single digital platform for the implementation
of control and supervisory powers in accordance with current legislation, Federal Law No. 248-FZ
dated July 31, 2020 "On State Control (Supervision) and Municipal Control in the Russian
Federation” [1-3]. This tool, running on a secure government IT system, provides remote interaction
of inspectors with controlled persons using any electronic devices: smartphones, tablets, laptops,
stationary PCs [4-6].
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Puc. 1. The Inspector mobile application

The legal basis for the creation of the mobile complex was the instruction of the Deputy
Chairman of the Government of Russia [7] and local orders of the Ministry of Emergency
Situations of Russia aimed at digitizing procedural actions, and in particular, regulating the use of
electronic document management in the implementation of the Federal State Tax Service [8, 9].

The technical process is provided by a specialized software package, including the
application itself and a single information system. The inspector, directly from the office of the
Department of Supervision and Preventive Work (ONDIPR), without wasting time on the way to
the facility and back, uses a working technical means to check. Through the real-time application,
an employee of the structural unit has full access to all necessary information related to the object
and subject of the inspection. Among other things, in the mobile “Inspector” you can record
violations using photo and video reports, track geolocation (the location of the object in accordance
with the documentation), form acts and immediately send instructions to eliminate violations of
mandatory safety requirements in digital form. All data is automatically synchronized with a
centralized database, which eliminates the possibility of information loss..

The effectiveness of the new model is manifested in several areas:

— efficiency (the time for processing all audit results is reduced several times);

— transparency (uniform requirements reduce the risk of a subjective approach and human
factors);

— analytics (structuring of data, their safety and accessibility make it possible to identify the
most problematic points on the objects, to establish their inconsistency with the current legislation);

— convenience for controlled persons (supervised facilities receive a complete package of
documents in electronic form in a fairly short period of time).

The expected result of this digitalization is not just the replacement of paperwork, but a
fundamental change in supervisory activities and their philosophy. The key moment of such a large-
scale change is the colossal shift from eliminating the consequences of a fire to preventive
measures. Carrying out preventive and supervisory measures, data analysis allows not only to
identify violations of safety requirements, but also to evaluate the activities of the Ministry's staff,
to put forward ideas and suggestions for improving actions that prevent the occurrence of fires.

Having considered the theoretical part of the question, it is worth turning to the practical
component. For more than one year, many ministries and departments of Russia have been using
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In its daily activities, the Inspector mobile application is designed to conduct inspections
related to various areas. Having thoroughly studied this program and immersed himself in the
monotonous working life of the inspector, asking the opinions of the current employees of the
ONDIPR of the Main Departments of the subjects of Russia engaged in activities in the field of
FGPN regarding the introduction of new technologies into their daily use, a full-fledged way of
working with this application develops. Of course, as in everyday life, there are pros and cons of
working with such innovative developments.

So, according to the inspectors who managed to fully work out the mobile “Inspector”, the
following advantages stand out:

—a larger number of requirements related to the subject of inspection, which are in the
Decree of the Government of the Russian Federation dated September 16, 2020 No. 1,479 "On
approval of Fire safety Regulations in the Russian Federation”, it is possible to check remotely [10];

— significant time savings on paperwork based on the results of inspections and preventive
measures;

— the opportunity to provide documents in electronic form to the ONDIPR inspector as soon
as possible;

— easy photo and video recording of detected violations is carried out;

— reduction of paper document flow;

— synchronization is carried out with the automated analytical support and management
system of the control and supervisory authorities of the Ministry of Emergency Situations of Russia
(AAC CND);

— long- term storage of information on the application servers;

— during the KNM, the voice is translated into a text format, which is formed in the form of
a VKS log (videoconferencing system) with all the data;

—aconvenient format for consultations with the public;

— transparency of the KNM.

The disadvantages include the following points:

—the possibility of address substitution by controlled persons, which entails checking an
unreliable object;

— internet outages related to UAV attacks;

— the program is not adapted to all smartphone models, so people using an Apple iphone
cannot contact a subscriber using Android (the application is installed only on Android
smartphones);

— the user interface is unnecessarily overloaded and requires a sufficient amount of time to
master;

— the app is unstable;

— the mobile application is not intended for permanent state control, which includes
departments in special departments;

— there are no training sessions or explanatory notes on the use of the “Inspector",

— in the case of using a mobile application to conduct inspections, controlled persons must
also have this insert on their smartphone screens, which sometimes causes difficulties, since elderly
people who do not have the opportunity to install this application often act as verified persons;

— it is not possible to verify compliance with all safety requirements;

— the Russian Ministry of Emergency Situations does not provide its employees with
working telephones equipped with a mobile "Inspector”;

— limited functionality compared to stationary programs;

— the dependence of correct operation on the technical characteristics of the mobile device;

— the application is relatively new and requires improvements, as there are bugs that
interfere with the work;

— lack of completeness during verification, live verification is carried out more efficiently;
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— the login is carried out through an account on the portal of Public Services, based on
which, not every verified person agrees to connect to a videoconference in this application.

Conclusion

The transition of the Russian Emergencies Ministry's inspection staff to work through the
Inspector mobile application is a logical and strategically important stage in the modernization of
supervisory activities. Started in 2024, the process uses modern technology to dramatically
increase the speed, accuracy, and analytical value of the work. The end result should be a smarter,
more proactive, and citizen-safety-oriented safety management system that meets the challenges of
the digital age.

Today, the modern "Inspector" is a promising but emerging tool. It demonstrates the clear
operational advantages of digital surveillance, but its strategic effectiveness in fire prevention
remains negligible at the moment. In order to move from formal digitalization of processes to the
real transformation of the results of supervisory activities, significant comprehensive improvements
are required, including the elimination of technical deficiencies, organizational issues, and a
methodological rethink of the role of remote inspections in the field of safety assurance. Only with
such a systematic approach will the digital platform become not just an electronic analogue of a
paper document, but a key element of a new intelligent system of state fire supervision.
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Abstract. The article considers an urgent problem located at the intersection of fire safety
standards, legislative regulation of supervisory activities and criminal prosecution of officials of
supervisory authorities in the Russian Federation. The statistics of fires and the regulatory
framework are analyzed. The following conclusion is drawn: despite the fact that the majority of
fires with severe consequences occur in the residential sector, the current legal norms allow
representatives of “illegal* social services to hide from inspections, and charges of unfair
performance of official duties are brought against employees of the State Fire Supervision who do
not have legitimate grounds for suspending the activities of these facilities. In conclusion, a number
of proposals are made to create mechanisms for identifying facilities that are not being used for
their intended purpose and to prevent high-profile tragedies with mass deaths of citizens.

Keywords: fire safety, control and supervision measures, private property, illegal business,
legislative gap

For citation: Andreeva E.S., Krylov Y.N., Gaidukevich A.E. Federal state fire supervision — the junction
of law and professional duties and public expectations // Supervisory activities and forensic examination in
the security system. 2026. Ne 1. C. 10-18. DOI: 10.61260/2304-0130-2026-1-65-73

Introduction

According to statistics, the largest proportion of fires that occur annually on the territory
of the Russian Federation occurs in residential buildings: private households, apartments and
dormitories.

High-profile incidents in premises operated for the provision of services, while having the
status of an apartment building, or part of it:

On December 15, 2020, the House of Mercy boarding house in Bashkiria completely burned
down: 11 people died (Fig. 1). According to the Investigative Committee of the Russian Federation,
from the beginning of 2018 to December 2020, the owner of the boarding house, having organized a
nursing home, provided social services that did not meet safety requirements for the supervision,
accommodation, meals and home care for at least 14 elderly guests. In addition, according to the
investigation, there was no fire safety system in the house: there was no escape exit, and there were
violations during the operation of heating electrical appliances.

© Saint Petersburg University of State Fire Service of EMERCOM of Russia, 2026
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The Investigative Committee of the Russian Federation has charged the deputy head of the
Supervisory Activities Department of the Main Directorate of the Ministry of Emergency
Situations of Russia in Bashkiria with negligence in the case of the deaths of 11 people in a fire
in a private nursing home. By a court decision, the inspector was found guilty and sentenced
to 3 years of probation with a probation period of 4 years. He was also banned from engaging
in activities in the field of fire safety for 3 years [1].

Fig. 1. On December 15, 2020, a fire broke out in a private nursing home
in the village of Ishbuldino, Abzelilovsky district of Bashkiria

On January 20, 2020, in the city of Perm, a heating pipe burst in the basement of a five-
story residential building, boiling water gushed into the rooms of the Caramel mini-hotel, which
was located in the basement of the house (Fig. 2). Four adults and a child were Killed, six people
were burned. It is important that the Caramel functioned as a hotel, and according to the law, the
organization of hotel activities is not subject to licensing. The hotel can only be located in non-
residential premises, and the basement, in fact, is just such a room. In addition, Russia has an
application procedure for opening a business for such facilities, meaning no permits are required.
In addition, in this case, the consent of the tenants of this house was not required. The owners of
the mini-hotel registered as an individual entrepreneur (IE) and started working. The Russian
Ministry of Emergency Situations conducted inspections and issued an order to eliminate
violations: the evacuation exit was not equipped [2].

The inspector, accused of negligence under Article 293 of the Criminal Code of Russia,
was able to prove his innocence after two years of litigation [3]. Unfortunately, this case is an
exception to the judicial practice in cases of this kind.

On January 9, 2021, a fire broke out in an illegal private nursing home in the village of
Borovsky, Tyumen region (Fig. 3). Seven people died from carbon monoxide poisoning. According
to the investigation, the senior inspector of the state fire supervision from the Tyumen region knew
that an illegal boarding house for the elderly was located on the territory he served. From 2019 to
2021, it did not take measures to prevent violations of fire safety requirements.
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Fig. 2. On January 20, 2020, the heating pipe of the Caramel mini-hotel burst
in the basement of a five-story residential building in Perm

The inspector was accused of committing a crime under Part 3 of Article 293 of the Criminal
Code of the Russian Federation "Negligence” [3]. The court sentenced him to imprisonment,
suspended, for a period of 3 years, with a probation period of 3 years and deprivation of the right to
hold public service positions for 2 years [4].

Fig 3. On January 9, 2021, a fire broke out in a private nursing home
in the village of Borovsky, Tyumen region

On December 24, 2022, a fire broke out in an illegal shelter in Kemerovo, which led to the
death of 23 people, and five more were injured (Fig. 4). According to the results of the
examination, the source of the fire was not inside the building, but outside — in an electrical panel
located on the outer wall of the building. On March 6, 2025, the fire inspector was convicted for
the consequences of a fire in an illegal nursing home in Kemerovo. The court sentenced the
inspector to 4 years in a penal colony with deprivation of the right to hold public service positions
for a period of 4 years under Part 3 of Article 293 of the Criminal Code of Russia (“Negligence™)
[3]. According to the investigation, in February 2022, an inspector of the Ministry of Emergency
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Situations of Russia revealed violations of fire safety requirements in the shelter. At the same time,
he did not hold the owners of the shelter accountable and did not take measures to ban the
activities of this institution [5].

.

Fig. 4. On December 24, 2022, a fire broke out in an illegal shelter
in Kemerovo, which led to the death of 23 people

On January 27, 2026, a fire broke out in an illegal hostel located in a private residential
building in the Saltykovka microdistrict of the Balashikha city district of the Moscow Region,
killing four people (Fig. 5). At the time of writing, an investigation is underway [6].

MPOKYPATYPA
MO CHK OB CK Oz
OBNACTH — \

Fug. 5. On January 27, 2026, a fire broke out in an illegal hostel located in a private
residential building in the Moscow region, Killing four people

The analytical part

All of the above incidents occurred in private buildings, which today is a gap in legislation,
because of which the inspector of the Federal State Fire Supervision (FGPN), in the event of a
public outcry, finds himself in the dock. Let's consider this nuance from the point of view of
legislation [7, 8]. The main objectives of the introduction of Federal Law No. 248-FZ of July 31,
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2020 "On State Control (Supervision) and Municipal Control in the Russian Federation” (Federal
Law No. 248-FZ) were:

— reducing the pressure on business by reducing the number of verification activities;
Switching to remote and online interaction (Articles 21, 40);

— priority for preventive measures: measures t0 encourage  conscientiousness,
self-examination, preventive visit (Articles 8, 48, 51, 52); Independent assessment of mandatory
requirements (art. 54); Membership in a self-regulatory organization (art. 55); insurance as a basis
for exemption from routine inspection (clause 9 of Article 25);

— reduction of the verification period to 10 days (Articles 72, 73); the possibility
of canceling the results of control and supervisory measures (Article 91) [7].

The accounting of the objects of supervision in the system of the Ministry of Emergency
Situations of Russia is regulated by the "Order and criteria for classifying objects of protection to a
certain risk category” according to Appendix No. 2 of the Decree of the Government of the Russian
Federation "On Federal State Fire Supervision" (“Regulations on Federal State Fire Supervision™)
(Regulations on FGPN), which states that the risk category is assigned based on data entered into
the "Automated Analytical Support System and management of control and Supervisory authorities
of the Ministry of Civil Defense and Emergency Situations of the Russian Federation and
elimination of consequences of natural disasters” (AAC CND) (Fig. 6) [9]. It follows that before
entering the facility and conducting a control and supervisory event, the inspector is required to
perform a number of actions to enter the facility into the databases provided for by law and assign
the risk category to the object of supervision, and if this procedure is to enter the facility into the
registers and data on the control and supervisory event in the FGIS "Unified Register of Control
(supervisory) measures” (ERKNM) (Fig. 7) [10] will not be complied with — this will mean that the
check was not carried out legitimately.

=
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Fig. 6. AAC CND
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Fig. 7. ERKNM

In Appendix No. 1 to Appendix No. 2 in the Regulation on FGPN, which is the main
document of FGPN, there is no concept of such a supervised facility as a “private residential
building”, "residential building” or ‘residential premises® for maintaining the register of
supervised facilities in the AAC CND. Due to this, these facilities are not subject to the
supervision of the Federal State Security Service, they cannot be entered into the databases of the
AAC of the CND and the ERKNM, and it follows that the inspector of state fire supervision,
within the framework of current legislation, does not have the right to inspect private household
facilities [10].

On the side of homeowners, Article 25 of the Constitution of the Russian Federation [11].
This article implies the main loophole for "businessmen™ — in accordance with the Constitution of
the Russian Federation, housing is inviolable, and no one has the right to enter it against the will of
the residents.

Fig. 8. Preventive measures carried out by GPN employees in the private sector

The Regulation on the Federal State Tax Service establishes that the basis for including a
planned control (supervisory) event in the plan of control (supervisory) events is the expiration of
the established periodicity in the year of the control (supervisory) event from the date of:

— commissioning of the surveillance facility;

— the end of the last planned control (supervisory) event [10].

No commissioning permit is required for private, garden houses and other buildings
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(garages, baths, utility blocks). This is provided for in Part 17 of Article 51 of the Urban Planning
Code of the Russian Federation [12]. An analogue of an input permit in this case is a notification
of the compliance of constructed or reconstructed individual housing or garden house facilities
with the requirements of the legislation of the Russian Federation on urban development [12].

In reality, FGPN inspectors enter the “private sector” solely as part of preventive measures
or upon complaints received, and conduct explanatory conversations about compliance with fire
safety requirements with citizens without intrusion into private ownership (Fig. 8).

Clause 36.1 of the regulations on the Federal Tax Service contains the procedure for
identifying such "organizations"” in supervised territories [9].

Since we live in a state governed by the rule of law, many types of activities fall into in the
context of government regulation, but not all. Anyone in their private home can conduct business
activities to care for the elderly, rent a house for rent or for a long time, but at the same time not
formalize this activity according to the law and operate their home as they please. Unfortunately,
due to non-compliance with legislation in the field of fire safety, fires in such establishments lead
to mass deaths of people, and an inspector who did not even have the legal right to enter the
territory of such an object is in the dock.

Employees of the Ministry of Emergency Situations of Russia — officials of the Federal State
Tax Service, experienced specialists, face a legislative meat grinder along with people who often
conduct illegal business activities in premises that do not meet fire safety requirements and put
consumers of services at risk in order to obtain financial benefits. They are dismissed from their
service in the Federal Migration Service of the Ministry of Emergency Situations of Russia for
negative articles and are prohibited from holding public service positions.

Conclusion

According to statistics, 317,311 fires occurred in the 12 months of 2025 (for the same
period last year (APPG) — 347,442, -8.7%), which killed 6,521 people (APPG — 7 575, -13,9 %).
The largest number of fires occurred in residential buildings [13, 14].

In order to reduce the number of fires, employees of the Russian Ministry of Emergency
Situations are doing tremendous work to prevent and inform the public about compliance with fire
safety measures.

The analysis shows that there is a systemic problem in Russia that lies at the intersection of
legislation, supervision and fire safety. On the one hand, residential buildings — private houses and
apartments - are the site of most fires with sad consequences. On the other hand, the current legal
framework creates serious obstacles to the effective prevention of tragedies in cases where these
residential premises are used for commercial activities (boarding houses, hostels, mini-hotels),
especially in an illegal format.

The key contradiction is the imperfection of the legislative framework:

—the legal "invisibility” of private housing for supervision: residential premises, according
to the regulations, are not objects of the Federal State Tax Service, which deprives inspectors of
legitimate grounds for conducting control and supervisory activities.;

— legislative restrictions: the Federal Law No. 248-FZ introduced, for all its positive aspects
for business, tightened the inspection procedure, making them impossible without adding the object
to the registers, where private residential buildings, by definition, do not fall [6];

—a legal loophole for illegal businesses: the declarative procedure for registering certain
types of activities (as sole proprietors), combined with the constitutional inviolability of the home,
allows entrepreneurs to minimize costs by organizing services in premises that were not originally
intended for this purpose, ignoring fire safety requirements.

Tragedies with mass deaths result from this legal gap. Paradoxically, as a result of these
incidents, it is often the employees of the Russian Ministry of Emergency Situations who are
criminalized under the article "Negligence” — those who, within the framework of current norms,
were actually deprived of the opportunity to legally stop violations.
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To break this vicious circle, a comprehensive legislative initiative is needed, aimed not at
increasing penalties for inspectors, but at creating effective mechanisms:

—to legalize and remove socially significant services provided in the housing stock from the
"shadow";

— giving control and supervisory authorities clear and implementable powers to work with
such facilities proactively, especially when receiving signals;

— strengthening  interdepartmental cooperation (the Ministry of Emergency Situations,
Rospotrebnadzor, the Prosecutor's office, local governments) to promptly identify and suppress
illegal activities in residential premises used as business facilities;

Only the elimination of this legislative imbalance will allow us to move from reacting to
disasters that have already occurred to their real and legitimate prevention, protecting the lives of
citizens and removing unreasonable risks from officials responsible for ensuring safety.
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Abstract. Using the example of a real-life event, the authors provide information on the
possibilities of using the developed analytical scheme, including thin-layer chromatography and
molecular IR spectroscopy methods, in order to detect traces of the use of a flame-conducting cord
of the OSH type. The results of the conducted complex of analytical studies contributed to
narrowing the circle of persons possibly involved in the commission of the crime under
investigation.

Keywords: flame-conducting cord, molecular IR spectroscopy, thin-layer chromatography,
improvised incendiary device, means of transmitting a fire pulse

Jns mmrupoBanus: lvakhnyuk S.G., Skukovsky A.G., Korovkin D.S. Establishing the use of industrial-
made fire-conducting cords in homemade incendiary devices // Ham3opHas nesTenbHOCTh U cyacOHas
9KcIepTH3a B cucteMe Oe3omacuocti. 2026. Ne 1. P. 19-25. DOI: 10.61260/2304-0130-2026-1-74-79

Introduction

In addition to the widespread use of fire for peaceful purposes, mankind has been using it for
centuries as a powerful weapon of destruction both in the theater of military operations and areas of
militarized clashes, as well as during mass riots, terrorist attacks, and periods of criminal
redistribution of property. Fire is one of the oldest and most revered types of weapons in history,
and despite the fact that new and old models of weapons, military and special equipment appear and
disappear, the dangerous factors that arise from its use have been, are, and will be one of the main
types of damaging effects at any level of development of technology, technology, and civilization [1].

And now, the destructive function of fire is actively used by the masterminds and
perpetrators of terrorist acts, as well as the ideologists of hybrid wars and "color" revolutions
launched against our country. The bestial appearance of a militant throwing a molotov cocktail at
the windows of government buildings, police officers and special forces vehicles, becomes a kind of
symbol of anti-state protest, a bundle of hopeless extremism and terror [2].

© Saint Petersburg university of State fire service of EMERCOM of Russia, 2026
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The concept of arson corresponds to the intentional destruction of property in Russian.
When investigating fires, arson is one of the most likely and mandatory versions of the cause of the
fire. When conducting a forensic fire-technical examination, an expert examines the arson version
in terms of establishing the technical cause of the fire, usually formulated as "the effect of an open
flame source on combustible materials."

In our technically advanced age, attackers are actively using engineering in their criminal
way. Arson is increasingly accompanied by the use of various types of improvised incendiary
devices. The control signal in such products can be transmitted over a radio channel or via an
electric wire, motion sensors or chemical timers are used. However, criminal "talents” do not ignore
the simplest means of transmitting a fire pulse — industrially manufactured fire-conducting and
gasoline cords, smoldering wicks and their homemade analogues, which ensure both the initiation
of the device as a whole and the deceleration time necessary to ensure the safety of criminals [3].

The analytical part
Among the fire-conducting cords manufactured by the industry, the most widespread brands

are OSP and OSHA, which, taking into account their functional purpose, are quite common objects
of forensic explosive expertise (Fig. 1).

2804 5.8 Tus> S

Fig. 1. An improvised device equipped with a piece of fire-conducting cord

According to the technical specifications [4], the following materials should be used for the
manufacture of a waterproofing coating for a fire—conducting cord:

— OSP cord (plastic) - white polyvinyl chloride plastic, 10-45-12 grade polyvinyl chloride
plastic, formulation 948, unpainted,

— OSH cord (asphalted), OSH cord (twice asphalted) — medium coal pitch grade A, coal tar,
petroleum bitumen grade BN 90/10 or BN 70/30, coal oil for impregnating wood, refined petroleum
paraffin grade T or crude match grade HC, petrolatum grade PK, ground talc (Fig. 2).

The diameter of the OSH cord should be in the range of 5.0-6.0 mm, the OSH cord — in the
range of 4.8-5.8 mm.
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Fig. 2. Fire-conducting cord of the OSH brand.
1 - central guide thread,
2 — equipment material,
3, 4, 8 — the first, second and third braids,
5-7 — waterproofing coating [4]

The design features of the OSH cord make it possible to develop an analytical scheme to
establish the fact of its use based on two widely used methods: thin-layer chromatography and
molecular IR spectroscopy, the results of which will provide objective data for the reconstruction of
the device used by intruders.

Information about the testing of the developed analytical scheme on real objects seized from
the crime scene as part of the investigation of the criminal explosion is presented below.In the early
2000s, unidentified persons deliberately detonated an improvised explosive device on a monument
of monumental art in St. Petersburg, which is an object of historical and cultural heritage of national
significance, causing significant damage to the metal sculpture. In connection with the above
circumstances, an additional forensic forensic examination was assigned to one of the expert
divisions of St. Petersburg, one of the issues raised was to determine the total burning time of the
fire pulse transmission device used. Gorenje was a member of the St. Petersburg Police Department.

In the conclusions of the initial examination carried out by an outside expert unit, it was
suggested that in this case a self-made means of transmitting a fire pulse such as a fire-conducting
cord was used. However, an external examination of the presented objects revealed a characteristic
trace environment, indicating the need to refine the previously obtained results.

Among the objects presented to the experts, a deformed pipe was found (Fig. 3), made of
gray metal with ferromagnetic properties. The length of the pipe was 725 mm, the outer diameter
was 25 mm, and the wall thickness was 2 mm. A preliminary study revealed that this pipe is made
of iron and provided with a zinc coating. On most of the outer surface of the pipe, there were poorly
distinguishable traces of a black substance (substance No. 1). The traces were applied in the form of
a spiral, the maximum width of the trace was 2.5 mm, the distance between the coils was at least 4
mm. It should be noted that over large sections of the pipe, the width of the trackand the inter-turn
distances did not change, while the track had a certain angle of inclination to the longitudinal axis of
the pipe, the value of which was relatively stable along its length. In appearance, the detected trace
was similar to the trace from the use of a standard fire-conducting cord of the OSH asphalt type,
having an average diameter of 5.3 mm and water-insulating powdered mastic as an exterior coating
material.

Fig. 3. Metal pipe submitted for examination
with traces of the use of a means of transmitting a fire pulse
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For further investigation of the substance of the layering on the pipe (substance No. 1), its
technical study, thin-layer chromatography and molecular IR spectroscopy were carried out.

A technical study was conducted to obtain comparison samples (traces of the use of an
OSH-type cord). To implement it, a tube of a mechanism (object No. 2) was used, similar to that
used in the explosion of the monument, and a 200 mm long piece of OSH fire-conducting cord. A
piece of cord was wound onto the outer surface of the tube of the mechanism with the condition that
the turns of the resulting spiral were perpendicular to the longitudinal axis of the tube, and secured
with lengths of transparent adhesive tape of the "scotch” type. Next, an open flame source was
brought to the free end of the segment, after which the substance of the cord equipment ignited and
burned out completely along its entire length.

As a result of the burnout, the cord shell split into separate threads, and layers of a black
substance (substance No. 2) formed on the surface of the pipe in contact with it. The resulting layers
had a spiral shape and formed at an angle to the longitudinal axis of the pipe (Fig. 4).

Fig. 4. View of the remains of a burnt-out OSH type fire-conducting cord after a technical study

Later, when visually comparing the layers obtained during the technical study with the
traces of layers on the pipe removed from the scene, it was found that they are similar in
appearance, width, the size of the inter-turn interval and the angle of inclination to the longitudinal
axis of the pipes (Fig. 5).
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Fig. 5. A metal pipe submitted for examination (above) and a pipe
with a manufactured comparison sample (below)
with traces of the use of fire pulse transmission devices
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Further, in order to obtain information about the chemical composition of the traces submitted
for examination and obtained during technical examination, the layers of a black substance (substance
No. 1) found during visual examination on the pipe submitted for examination were removed from its
surface using a scalpel in the field of view of the microscope. The scrapings obtained in this way, after
cleaning them from mechanical contamination, were examined. In parallel, a comparison sample was
prepared — the layers of substance No. 2 were removed from the surface of the pipe (object No. 2) using
a scalpel.

Initially, the particles of the substance of the object of study and the particles of the substance of
the reference sample were tested for solubility in various organic solvents, namely chloroform, benzene,
ethyl alcohol, acetone and hexane. As a result of the study, it was found that the particles of the
substance of the object of study and the particles of the substance of the reference sample similarly
dissolve in benzene and chloroform and do not dissolve in ethyl alcohol, acetone and hexane, which is
typical for dark residual petroleum products [5].

Further investigation was carried out by thin-layer chromatography. The chromatographic
process in this method is provided by the movement of the solvent and the studied substances through a
stationary phase (adsorbent), as a result of which the analyzed mixture is divided into components based
on different speeds their movements in the adsorbent [6]. A solution of particles of the object of study in
chloroform was used as a sample. As a result, the object under study and the comparison sample formed
luminescent zones on the chromatogram, in the form of a flare partially coinciding with the zone of
quenching the luminescence of bitumen. The presence of characteristic chromatographic zones on the
chromatogram of the studied samples indicates that the studied substances No. 1, 2 contain residual
petroleum products such as tar, bitumen or asphalt [7]. The results obtained quite clearly substantiate the
assumption about the use of a fire-conducting cord of the OSH type, since according to GOST 3470-80
"The cord is fire-conducting. Technical specifications™ for the manufacture of its moisture-insulating
coating, petroleum bitumen of the BN 90/10 or BN 70/30 grades is used.

Next, a molecular IR spectroscopy study was performed to determine the molecular composition
of the particles forming layers on the metal tube and compare them with a reference sample (OSH). IR
spectroscopy is one of the most common methods of molecular spectroscopy and studies the vibrational
spectra of molecules. These spectra are determined by the structure of the molecule, and they are
extremely specific and sensitive characteristics, which explains the widespread use of this method in
forensic research [8]. The particles of the substance of the object of study and the particles of the
substance of the reference sample were diagnosed (Fig. 6). As a result of the study, it was found that:

— spirally twisted strips were found on the surfaces of the pipe submitted for examination
(object No. 1), within which partially preserved layers of a black substance formed by a substance
based on a residual petroleum product such as tar, bitumen or asphalt were revealed.;

— the detected substance is homogeneous in molecular composition with the substance that is
used to impregnate the surface of the asphalt fire-conducting cord (OSH).

Orparee
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—— —the object under study — a comparison sample

for the impregnation of the OSH surface)

Fig. 6. The results of the investigation of the particles of the substance
of the object of study and the comparison sample by IR spectroscopy
Conclusion
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Thus, as part of an additional explosive engineering examination, the developed analytical
research scheme, including the use of thin-layer chromatography and molecular IR spectroscopy
methods, allowed us to state with a significant degree of reliability that in this case, a piece of a fire-
conducting cord of the OSH type, having a known average burning rate, was used as a means of
transmitting a fire pulse.Gorenje type, which has a known average burning rate.

Together with the revealed length of the applied cord segment, this information made it
possible to calculate the deceleration time and, accordingly, specify the time of laying and
activating the IED, which helped to narrow the circle of persons possibly involved in the
commission of this crime.

According to the authors, the positive experience presented in the article in applying the
developed analytical scheme can be successfully extended to objects of forensic fire and technical
expertise.
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Abstract. The issues of ensuring fire safety of technological processes at industrial facilities
are considered. The analysis of the causes of industrial accidents and the factors that initiate fires
has been carried out. A methodology for analyzing the fire hazard of a technological process is
considered, which makes it possible to assess the potential threat of fire, reduce the likelihood of its
occurrence, minimize the consequences and develop the necessary fire protection measures. The
current regulatory legal acts regulating fire safety requirements at production facilities are analyzed.
The necessity of carrying out preventive measures by the federal state fire supervision authorities in
order to ensure the fire safety of facilities and control the fulfillment of mandatory requirements is
shown. Attention is focused on the training of employees of organizations in fire safety measures,
which ensures the acquisition of the necessary knowledge for competent behavior in adverse
situations.
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Introduction

Ensuring the fire safety of technological processes is the most important task facing
production facilities. With the growth of production volumes and the increasing complexity of
technological processes, fire safety issues are becoming particularly important. Compliance with
fire protection measures can significantly reduce the likelihood of fires and minimize the
consequences of possible accidents.

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2026
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Problems and solutions

Industrial incidents and accidents are accompanied by failure, damage, destruction of
technical devices, deviations from the established modes of technological processes and often lead
to fires and other emergency situations, accompanied by death and injury of people, significant
material damage. The main reasons are, as a rule, imperfection of the technologies and technical
devices used, disruption and/or deviation from the technological process, physical wear of industrial
equipment, and fire fighting-and explosive substances and materials, as well as the human factor.

Fires that occur as a result of process disruptions or emergencies require immediate response
and the involvement of sufficient resources to successfully eliminate the consequences. Therefore,
strict observance of technological standards and fire protection measures
during the operation of equipment is an integral and mandatory part of the safe operation of
industrial facilities [1-3].

According to published information from the Ministry of the Russian Federation for Civil
Defense, Emergencies and Elimination of Consequences of Natural Disasters (EMERCOM of
Russia), 1,784 fires occurred at industrial facilities and outdoor installations over the past 2025 [4].

The main listed causes of fires are shown in Fig. 1.

Tlomxor 11HEIe TPHIHHEL u
7 757 mokapoB 7 330 moxapos €OCTOPOKHOE
(6%) (6%) o0palieHHe ¢ OTHEM

37 784 moxapa
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06opyIoBaHHA
19 556 moxapos
(15%)
e J

paboTE
3IeKTPHIeCKHX

ceTell H
ofopynoBaHHA
56 421 moxap

(44%)

Fig. 1. The main causes of fires

The organization of fire safety at industrial facilities, regardless of the stage of the
technological process, is carried out on the basis of the requirements of current legislation (Table).
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Table

Regulatory legal acts (NPAs) on ensuring fire safety at industrial facilities

Hierarchy(1 (level)

of the NPA NPA The basic position

Establishes the general principles and legal

Legislative Federal Law No. 123-FZ [1] basis for ensuring fire safety, the rights and
obligations of business entities, as well as

the procedure for the activities of special

regulatory bodies.

They contain detailed requirements

to the location of warehouses of

combustible materials, the placement of

fuel reserves, the storage of gas cylinders,

Decree of the Government of the

By-laws Russian Federation dated 09/16/2020 ; S )
the maintenance of heating installations and
No. 1479 [5] . )
electrical networks. The requirements are
mandatory for all organizations, regardless
of the form of ownership
They contain engineering solutions and
State standards and GOST 12.1.044-2018 [6] {;%%2?:3;;2?1&“2;3 of((Jarratior:he of dc?:ligtgi
codes of practice SP 4.13130.2013 [7] construction facilitiespin order to re?/ent
(GOST and SP) SP 155.13130.2014 [8] P

fires and reduce possible consequences
from them.

In accordance with Article 95 of Federal Law No. 123-FZ dated July 22, 2008 "Technical
Regulations on Fire Safety Requirements” [1], in order to ensure the fire safety of a production
facility, it is necessary to analyze the fire hazard of the technological process. Such an analysis
requires a deep understanding of the technologies used and the specifics of each production stage.
An important role is played by the analysis of the fire hazard of the substances and materials in
circulation.

The sequence of the fire hazard analysis of the technological process is presented in the form
of an algorithm in Fig. 2. Fire hazard analysis of a technological process is a complex procedure
aimed at assessing the potential threat of fire and developing the necessary fire protection measures.
The effectiveness of the measures taken to prevent incidents, accidents, and fires and minimize the
consequences depends on the completeness and accuracy of the analysis. The results of the analysis
help to determine compliance with the requirements of regulatory legal acts in the field of fire
safety and develop a strategy for the implementation of measures aimed at to eliminate or minimize
potential threats. Therefore, the analysis of the fire hazard of the technological process is a
prerequisite for the safe operation of an industrial enterprise.
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Fig. 2. Analysis of the fire hazard of the technological process

The fulfillment of fire safety requirements is assigned to the heads of enterprises.
Additionally, a person responsible for ensuring the fire safety of such facilities is appointed [9]. The
responsibility of the head of the organization is to ensure safe working conditions for staff.
However, the head alone cannot provide complete protection of the facility from fire. A significant
role in the occurrence of most fires is played by the human factor. Each employee should be aware
of and bear their personal responsibility when performing their official duties taking into account
fire safety standards and acting correctly in emergency situations. The current legislation establishes
the requirement for all employees of the organization to undergo appropriate training in fire safety
training programs [9, 10]. Only with the joint efforts of the head and the team is it possible to fully
ensure the fire safety of the facility.
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Control of enterprises' compliance with fire safety requirements is carried out by the Federal
State Fire Supervision Service (FGPN) [9]. FGPN carries out preventive measures in the field of
fire safety to prevent fires and minimize the possibility of damage to facilities in accordance with
Federal Law No. 248-FZ dated July 31, 2020 "On State Control (Supervision) and Municipal
Control in the Russian Federation™ [11]. Based on art [11, 12] the implementation of preventive
measures is considered a priority area of FGPN activity in comparison with the implementation of
control (supervisory) measures. This approach is explained by the fact that preventive work is
aimed at early identification and elimination of potential causes of fires, which significantly reduces
the need for subsequent inspections. Effective fire prevention work helps to increase the level of fire
safety of facilities, reduce the number of violations and, as a result, reduce the number of fires.

Thanks to the active work of the FGPN staff, it is possible to avoid a large number of
incidents, accidents, fires and minimize the consequences of emergency situations, and as a result,
there is a positive trend in reducing the number of fires that have occurred [4].

Conclusion

Ensuring fire safety of technological processes is one of the key tasks of safe operation of
production facilities. The implementation of regulated norms of legislative acts on ensuring fire
safety, the sequence of measures to ensure the fire safety of facilities, including the implementation
of preventive measures by FSUE employees, are the most important components of the functioning
of industrial facilities. At the same time, meeting these conditions will significantly reduce the
likelihood of fire risk and reduce the resulting consequences. An obligatory component of the fire
prevention of the facility is the maintenance of technological equipment in good condition and
continuous professional development of specialists involved in the implementation of fire safety
measures at the facilities.
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Abstract. It is stated that the most common causes of fire are spontaneous combustion processes
caused by the combined action of a complex of chemical, microbiological and physical factors that
determine the thermal balance between the processes of heat release and its dissipation into the environment.
The relationship between the moisture content of bulk materials and the intensity of the processes of self-
heating and subsequent spontaneous combustion is analyzed. The possibility of reducing the intensity of self-
heating during drying of bulk materials is revealed. The relationship of the heat transfer coefficient between
the outer surface of the bulk material and the drying agent has been established, depending on its temperature
and moisture content. The possibility of reducing the complexity of calculating the drying regime by
replacing the criterion equations of similarity theory with empirical formulas is shown. The structure of an
algorithm for calculating the parameters of the free convection process during the drying of bulk material is
proposed. The possibility of using the proposed empirical expressions in practical calculations has been
experimentally proved..
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Introduction

Quite common causes of fire are spontaneous combustion processes, which are caused by
the combined action of a whole complex of chemical, microbiological and physical factors that
determine the thermal balance between the processes of heat release and its dissipation into the
environment [1].

Mainly products of plant origin with increased initial humidity or moistened during storage
are prone to microbiological spontaneous combustion. Many of these materials are bulk materials,
the structure of which contributes to the accumulation of moisture during transportation and storage.

It was shown in [2] that the presence of moisture is a necessary condition for the
development of microbiological spontaneous combustion processes, which are characterized by two
stages of self-heating. The self-heating temperature corresponding to the beginning of the second
stage of the process is approximately 70-75 ° C. [3]

Milling peat is the most prone to spontaneous combustion — peat chips of various shapes and
sizes obtained by the milling method of extraction [4].

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2026
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Theoretical foundations and calculation methods

Reducing humidity lowers the level of microbiological activity in bulk materials, therefore,
the study of the process of free convection during their drying seems to be quite relevant.

It is known that convective drying is considered the most common way to reduce the
intensity of self-heating in bulk materials, which involves pumping heated air, which is an agent of
drying and free circulation of atmospheric air [5]. In addition, air is also a cooling agent. These two
agents must perform the main functions: maintaining the temperature within the established norms
and removing evaporated moisture outside the storage area [6].

It is possible to determine the required duration of the drying process and the cooling time
from the heat balance equation, in which heat transfer is described by the Newton-Richman law [7]:

c-m-At=a-7-F-(t,—t,), 1)

where c is the specific (mass) heat capacity of wet material, J/(kg °C);

m — is the mass of bulk material, kg;

4t —is the temperature difference of the bulk material during the drying process, °C;

a — is the heat transfer coefficient between the outer surface of the bulk material and the
agent, W/( - °C);

T — is the duration of the drying process of the bulk material, with;

F — is the area of the outer surface of the bulk material,

ta — is the temperature of the heated air (drying agent), °C;

t, — is the temperature of atmospheric air (cooling agent), °C.

Since the heated air is a mixture of dry air and saturated steam, in equation (1) the value of
the heat transfer coefficient o is integral and is expressed by equation (2):

a.F:aCG.FCG—'_aHVl.FHVl’ (2)

where ach is the heat transfer coefficient of dry air, W/( x?- °C);

o — is the heat transfer coefficient of saturated steam, W/(.u?- °C);

F.. — is the heat transfer area from dry air, 1/*;

F,. — is the heat transfer area from saturated steam, /%,

The ratio of the heat transfer areas of saturated steam and dry air to is determined by the
ratio of the densities of dry air to saturated steam and depends on temperature [8].

—x

§] 20 40 &0 B0 100
t . oc

Fig. 1. Temperature dependence of the ratio of the density of dry air to the density of saturated steam
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where rae d — the amount of moisture content of moist air, g/kg.

It follows from Fig. 1 that as the average air temperature t increases, the change in the ratio
of the density of dry air rsv to the density of saturated steam rnp is nonlinear. This dependence can
be represented by the following empirical expression:

p.. 12107 —0,0044-t +1,2905
o 1000 ' )

Hence, the ratio of the areas of saturated steam and dry air K can be determined using
expression (5):

K '; ~d-10°-(t? 105 —0,0044 - t +1,2905) (5)

ce

Hence, by expressing the areas of saturated steam Fpp and dry air Fsb through expression
(5) and substituting them into equation (2), we can determine the value of the heat transfer
coefficient o between the outer surface of the bulk material and the agent:

a'F:acg'Fce_'_aHn.FHn:acs'F'i_}_l +ayn|:l_ 1 .
K K+1

Hence, after simple transformations, equation (6) is derived, which establishes the
relationship of the heat transfer coefficient between the outer surface of the bulk material and the
agent, depending on the temperature and moisture content of the air:

1 1
a=a, | —=+1|+c, - |1- ] (6)
K K+1

If we classify the process of heat exchange between the surface of the bulk material and the
air washing it in the absence of forced ventilation as free (natural) convection in a large volume,
then the corresponding criterion equation can be used to describe this process:

Pr 0,25
Num=C-Rar’;-(Prfj , (7)

w

where Ra=Gr-Pr — Relay number;
Gr=4-g:1,> At/* - the Grasgoff number;
Pr=v/a — Prandl's number;
v — coefficient of kinematic viscosity of air, x%/c;
a — coefficient of thermal conductivity of air, x?/c;
S=1/T — the coefficient of volumetric expansion of air, 1/K;
Tm=0,5-(t,+t,)+273 — average absolute air temperature, K;
C, n — constant coefficients, the value of which depends on the value of the Rayleigh number R,.
The presence of the m index suggests that the values of the kinematic viscosity coefficient v
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and the Prandl number Pr are determined for the average air temperature Tp,.

A separate problem is finding the characteristic linear (defining) size of I,. Given the
granular structure of bulk materials, the shape of individual grains differs from spherical ones, and
it can be considered an ellipsoid of rotation. In this case, the hydraulic diameter is taken as the
characteristic linear (defining) size 1,

_2-L-A

| =& A
*TTLT A ®

where L, 4 — the length and diameter of the grain, respectively, u.
Conclusion

The use of similarity theory involves taking into account the dependence of the physical
properties of air and water vapor on temperature, which significantly increases the complexity of
such calculations. The solution to the problem involves the use of a regression analysis method
based on a sufficient analytical array when forming empirical expressions for heat transfer
coefficients [9, 10].

To solve this problem, an appropriate algorithm was formed, the software implementation of
which was based on the use of Visual Basic (calculation block macro) and an Excel spreadsheet
(interface, regression construction capabilities).

The algorithm for calculating the parameters of the free convection process during the
drying of bulk material is shown in Fig. 2.

Based on the use of regression analysis methods based on the results of calculations
accumulated in the corresponding array, the following empirical expressions for calculating the heat
transfer coefficient were obtained:

— for dry air a,, =157-107° -1, .B 9)

(o]

(t, —t,)****(0,0148 -t, +11,234)

B. =0,46935- 10
e B 0,9169 —6-10° -t, (10)
— for saturated steam a, =157-107°-1.%.8 (11)

st =t (0,0013-t2 —0,272-12 +18,801-t, +1045,3) )

" 1,8976+7-107°-t? —0,0139-t
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Fig. 2. Algorithm for calculating the parameters of the free convection process during the drying of
bulk material
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Fig. 3. Dependence of the temperature on the surface of the bulk material tw
on the temperature of the drying agent t,:
1- calculation results; 2 — experimental results

The possibility of using the proposed empirical expressions in practical calculations was
confirmed by comparing the experimental data given in [11] and the calculated results shown in
Fig. 3.
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Abstract. The topic of child safety in modern society is considered. It is proposed to divide
teaching the rules of behavior in case of fire to primary school students in educational institutions
into two situations. An algorithm has been developed for the child's actions in case of a fire in case
of being on the territory of a general education institution, as well as actions if he is left alone in the
building and there is no opportunity to evacuate on his own. In the form of a table, a possible option
for conducting classes on the rules of conduct in case of fire is compiled, indicating the days of the
week, duration and forms of their conduct (theoretical or practical). A scheme has been developed
for the influence of methods of teaching children aged 7-10 years the rules of behavior in case of
fire on the final result. It is concluded that it is necessary to regularly conduct classes on the rules of
conduct in the event of a fire with primary school students for their safety in an emergency situation
and the formation of safe behavior of the future generation as a whole..

Keywords: fire safety, buildings, educational institutions, rules of conduct in case of fire

Js muruposanmst: Vavilov E. N., Tishkin D.D. Some features of teaching elementary school students the
rules of behavior in case of fire // Supervisory activities and forensic examination in the security system. 2026.
Ne 1. P.93-98. DOI: 10.61260/2304-0130-2026-1-93-98

Introduction

A fire is one of the most terrifying and unpredictable emergencies that a person can face.
Children of preschool and primary school age are particularly vulnerable to the fiery element. At the
age of 7-10 years, a child is already independent enough to stay at home alone, but does not yet
have full knowledge and skills in the field of rules of conduct in the event of a fire. That is why
teaching fire safety rules to elementary school students in educational institutions is a priority for
both teachers and parents. The training is aimed at developing knowledge about the basics of fire
safety, the causes of fires and actions in case of their occurrence.

This should be done not only as part of training sessions, but also as a result of
extracurricular activities.

© Saint Petersburg University of State Fire Service of EMERCOM of Russia, 2026
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The problem of child safety in modern society never loses its relevance. Among the many
threats, fires occupy a special place, which often occur due to careless handling of fire or ignorance
of basic safety rules. A special risk group consists of children of primary school age, whose
psychological immaturity and lack of life experience can lead to tragic consequences in the event of
a fire. In this regard, teaching fire safety rules to elementary school students in educational
institutions is an important pedagogical and social task. The school is designed not only to provide
knowledge, but also to form a culture of safe behavior, teach children to respond appropriately to
danger and make the right decisions to preserve life and health [1].

The main part

Teaching fire safety rules to primary school students in educational institutions can be
divided into two areas, characterized by the child's place of residence in the event of a fire:

1. The first direction is the rules of conduct when a child is in a general education institution
under the supervision of a teacher;

2. The second direction is the rules of behavior when a child is outside the school, that is:
home, shop, cinema, shopping and entertainment center, as well as if the student was left alone in
the room during the evacuation at school for some reason and there is no way to go out on your own
to a safe zone.

It is worth noting that according to Federal Law No. 123-FZ dated July 22, 2008 "Technical
Regulations on Fire Safety Requirements” (FZ No. 123-FZ), a safe zone must ensure the protection
of people in it from the effects of dangerous fire factors or in which such factors are absent [2].

In order to form students' long-term knowledge and well-established behavioral skills during
a fire, an appropriate algorithm for students' actions in case of fire was developed, taking into
account their age characteristics. The algorithm of actions in case of a fire in case of being on the
territory of a general education institution:

- Do not panic!

If a fire alarm is triggered or you receive information from someone about a possible fire
threat, the first and most important rule is not to panic! It must be remembered that, having
succumbed to panic, the risk of making a fatal mistake is much higher. A person (especially
children) will always have fear and excitement, and it is necessary to teach children from an early
age to control their emotions in emergency situations.

Panic, panic fear, is a sudden feeling of fear, so intense, which suppresses logical thinking [3].

It is necessary to stop, slowly take a deep breath through the nose, at the peak of the
inhalation — hold your breath for a fraction of a second, then exhale deeply. Doing this simple
exercise will help you calm down and avoid doing anything rash in an emergency situation [4].

- Find a teacher or an adult!

When staying in a general education institution, it is necessary to stay close to it, strictly
follow the instructions for evacuation. If the teacher is not around or the child is outside the school,
and self-evacuation from the building is impossible or difficult, it is necessary to find any adult, ask
for help and act according to his instructions.

- We are listening carefully to the teacher!

We evacuate in an organized manner, without fuss, do not jostle, do not make noise or talk
to our comrades, go outside, covering our nose and mouth with any part of our clothes, covering our
respiratory organs from possible fire hazards prescribed in art. 9 of Federal Law No. 123-FZ. If the
child is outside the school, we act according to the instructions of an adult. Stay in the place
indicated by the teacher!

After the evacuation, form up, do not leave the designated place, and wait for further
instructions.

- Calm down emotionally!

The main rule is to find yourself in a room from which there is no way to enter
a safe area.
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- Seal the cracks of the entrance doors!

If possible, plug all the cracks with a cloth or clothing, moistening it with water
or other non-flammable liquid.

- Search for a window opening!

Look around and try to find it by opening it a little (it is important to remember that oxygen
acts as a participant in the combustion process, so we open the window completely if absolutely
necessary). Gorenje is a natural source of oxygen.

- We attract the attention of others!

We use any available methods (knocking objects on the surface, hanging a large piece of
bright fabric out of the window and making swinging movements, shouting "Fire, help", etc.) [5].

If for some reason it is not possible to open the window, you can write on the window in
large capital letters "SOS!" — an international distress signal.

If you have a cell phone, call 101 to call the fire department or 112 to call the emergency
response services, including the fire department. Calls to these numbers are free of charge [6].

It is important to remember that upon the arrival of fire departments, first of all, forces and
resources will be directed to saving a person, so it is very important not to panic and wait for help.
You also need to understand that there are a lot of fire departments in cities and it will not be
possible for everyone to arrive at the place of the call at the same time, the equipment will arrive as
it moves away from the place of the call [7]. The time of arrival of the fire department to the place
of call in urban settlements should not exceed 10 minutes, in rural areas — 20 minutes. However, fire
and rescue units do not always fit into this time frame. Traffic congestion, adverse weather
conditions, and the distance of the facility from the nearest fire station — all these factors affect the
time of arrival at the place of the call [8].

Stay near the window if it is possible to open it! We are attracting the attention of
eyewitnesses and fire protection officers. The rescue of a person from a window opening will be
carried out first of all if it is visible.

In other cases, when there is no visual request for help, firefighters are more likely to follow
through the front door to the building to search for a person.

- Stay near the front door when it is impossible to open the window opening! It is strictly
forbidden to hide in closets, under school desks and behind other furniture that complicate the
search for children by firefighters!

If there is no window or it is impossible to open (break) it, in order to attract attention, it is
necessary to position yourself on the floor near the handle of the entrance door so as not to prevent
its opening upon the arrival of a member of the gas and smoke protection group (GDZS) for your
rescue. Let us explain that the GDZS is a group of gas and smoke protectors united by a combat
mission and a single leadership, which ensures the conduct of combat operations to extinguish fires
and conduct emergency rescue operations, as well as conducting exercises, classes and trainings in
an inhospitable environment using personal respiratory and visual protective equipment[2]. It is also
necessary to understand that smoke always rises up and its concentration is always lower at the
bottom, so we lower our heads as low as possible, covering our respiratory organs with a cloth,
clothing, soaked with water if possible. While waiting for help, it is necessary to regularly tap
something, shout, but saving your strength. The GDZS link, following the search for a person, often
goes by touch, because during a fire, visibility is usually zero, so these actions of a person waiting
for help will be extremely useful for firefighters to find you as soon as possible, without wasting
precious time.

- Be ready to put on a rescue device and move blindly with the firefighters to a safe area .!

Upon arrival, firefighters will put a rescue device on you, through which air will flow from a
compressed air breathing apparatus. When the rescue device is connected, a hissing sound will be
heard, which is an indicator of the incoming air into the hood, which is the norm, you should not be
afraid of this. It is important to understand that if a fire has developed, then the probability of poor
visibility is very high, it will be necessary to move next to firefighters with mandatory tactile
contact. It is strictly forbidden to remove the hood in the smoke, even for a short time! It is
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extremely important to remember that in case of fire, 2-3 breaths are enough for any person to
receive a lethal dose of toxic substances. Thus, according to fire statistics, in 80-90% of cases
people do not die from burns, but from poisoning by gorenje products.

The two algorithms described should be mastered sequentially, moving from one stage to
another. We propose to provide the full information of the two algorithms in full within one
working week, then repeat everything again. An example of information output is clearly shown
below in the form of a table.

For optimal distribution of the educational load when teaching primary school children in
educational institutions the rules of behavior in case of fire, a table has been compiled, which
clearly shows a possible lesson option indicating the days of the week, duration and forms of their
conduct (theoretical or practical).

Table

Schedule of classes on the rules of conduct in case of fire

The algorithm of actions in the absence of | The algorithm of actions in case of being
Day of the week | the possibility to evacuate independently | on the territory of a general education
from the premises institution

ITonenensuuk | The theoretical part with an illustrative
example of the teacher for 10 minutes
before or after the start of the learning
process (at the discretion of the teacher)

Not required

BropHuk A theoretical part with an illustrative
example of the teacher for 5 minutes before
or after the start of the learning process (at
the discretion of the teacher). Not required
Then for 5 minutes. a selective short survey
of students to assess the results of learning
the educational material

Cpena The practical part involves students
practicing their actions in case of fire for 10
minutes. Not required

Next week, other students who have not yet
been involved will practice their actions.

YerBepr The theoretical part with an illustrative
example of the teacher for 10 minutes
Not required before or after the start of the learning
process (at the discretion of the teacher)

[TaTaMIa The theoretical part with an illustrative
example of the teacher for 10 minutes
Not required before or after the start of the learning
process (at the discretion of the teacher)

Cy66ota Practical development of skillst] in the
Not required form of evacuation of students

Bockpecenbe Weekend

Conclusion

Summing up, it should be emphasized that teaching younger schoolchildren fire safety rules
is a vital requirement that forms the foundation for safe behavior in the event of a fire. Due to their
age-related psychological characteristics, primary school children are most vulnerable in emergency
situations. The effectiveness of training directly depends on consistency and regularity, and a
variety of forms of material presentation. Only an integrated approach combining theoretical
exercises, game techniques, visual agitation and mandatory practical skills development (evacuation
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training) can transform abstract rules into stable reflexes of behavior in a real fire [9]. Based on
personal experience, conducting classes with primary school children in general education
organizations on the rules of conduct in the event of a fire, several key recommendations have been
formulated that will make it possible to most effectively assimilate new information and consolidate
previously obtained information on the rules of conduct in the event of an emergency.

The quality of children's learning of fire safety rules and behavior in conditions of fire threat
directly depends on the chosen teaching methods. The figure clearly demonstrates the methods that
make it possible to achieve a high-quality final result with a high degree of probability and to form
students' conscious skills of safe behavior in case of fire.

The full implementation of all planned measures will contribute to achieving the goals set in
the field of conducting classes on the rules of behavior of the younger generation in the event of a
fire.

It is recommended to conduct fire safety training systematically, purposefully, starting from
the 1st grade, in inseparable connection with the general educational process both during lessons
and during extracurricular and extracurricular activities [10]. Investing in fire prevention education
for children is a contribution to their safety today and the formation of a culture of safe behavior for
the future generation as a whole.
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Fig. Diagram of the influence of teaching methods on the final result

References

1. Akimova L.A. Formation of a culture of healthy and safe lifestyle of schoolchildren in the
context of the Federal State Educational Standard for a new generation: monograph. Orenburg:
"Express-print”, 2012. 215 p.

2. Technical regulations on Fire safety requirements: Feder. Law No. 123-FZ of July 22,
2008. Access from inform.-legal portal "ConsultantPlus™.

3. Pavlova E.V. P12 Psychology of extreme situations and conditions: Textbook.-method.

97



Supervisory activities and forensic examination in the security system. Ne 1-2026 http://journals.igps.ru

stipend. Blagoveshchensk: Publishing House of AmSU, 2014. 198 p.

4. Kholshchevnikov V.V., Samoshin D.A. X74 Evacuation and human behavior in case of
fires: Textbook. Moscow: Academy of GPS of the Ministry of Emergency Situations of Russia,
2009. 212 p

5. Fire prevention propaganda: textbook. a manual for students in educational institutions of
higher education of the Ministry of Emergency Situations of Russia / O.D. Ratnikova [et al.].
Moscow: VNIIPO, 2017. 414 p.

6. On ensuring the calling of emergency operational services by a single number "112" and
on amendments to certain legislative acts of the Russian Federation: Feder. Law No. 488-FZ of
December 30, 2020. Access from inform.-legal portal "ConsultantPlus™.

7. On approval of the Combat Regulations of fire protection units, which defines the
procedure for organizing fire extinguishing and emergency rescue operations: Order of the Ministry
of Emergency Situations of Russia dated September 16, 2024 No. 777. Access from inform.-legal
portal "ConsultantPlus".

8. On approval of the Rules for the use of personal protective equipment for respiratory and
visual organs by personnel of fire protection units: Order of the Ministry of Emergency Situations
of Russia dated June 27, 2022 No. 640. Access from inform.-legal portal "ConsultantPlus".

9. Shinkarchuk S.A. Fire safety rules for schoolchildren. St. Petersburg: Litera, 2011. 60 p.

10. Sviryukova 1.V. "Methodological recommendations for teaching schoolchildren fire
safety rules” URL: https://multiurok.ru/files/mietodichieskiie-riekomiendatsii-po-obuchieniiu-
sh.html (date of request: 12.12.2025).

Information about the article: the article was received by the editorial office: 18.03.2025; accepted for
publication; 23.03.2025

Unghopmayus 06 aemopax:

Vavilov Evgeny Nikolaevich, a student at the Faculty of Higher Education Training of Saint-Petersburg
university of State fire service of EMERCOM of Russia 196105, Saint-Petersburg, Moskovskiy ave., 149), e-
mail: dvavilovd1997z@mail.ru, https://orcid.org/0009-0006-7398-4065

Dmitry Dmitrievich Tishkin, associate Professor of the Department of Fire Safety of Buildings and
Automated Fire Extinguishing Systems of Saint-Petersburg university of State fire service of EMERCOM of
Russia (196105, Saint-Petersburg, Moskovskiy ave., 149), PhD in technical, e-mail: pbsigps@mail.ru,
https://orcid.org/0000-0002-1913-7723, SPIN: 8614-1803

98


https://edu.igps.ru/core/divisions/structura?div_id=50
https://edu.igps.ru/core/divisions/structura?div_id=50
https://e.mail.ru/compose/?mailto=mailto:2pbsigps@mail.ru
https://orcid.org/0000-0002-1913-7723

Dialogues with specialists http://journals.igps.ru

DIALOGUES WITH SPECIALISTS

Scientific article
UDC 681.518; DOI: 10.61260/2304-0130-2026-1-99-103

GENETIC ALGORITHMS AND ARTIFICIAL INTELLIGENCE

™|_abinsky Alexandr Yu.
Saint-Petersburg university of State fire service of EMERCOM of Russia, Saint-Petersburg, Russia
Habinskyi.a@igps.ru

Abstract. The possibilities of using genetic algorithms (GA) as a basis for creating artificial
intelligence (Al) systems are considered. The advantages of GA include its versatility, which allows
it to be used for solving various problems that require finding the optimal solution, as well as its
ability to work with incomplete or noisy data.

The article provides a detailed discussion of the features of finding the optimal solution
based on the evolutionary process and the GA algorithm, which includes the main steps of GA
operation: creating an initial population, selecting the most fit individuals based on the fitness
function (objective function), crossing (recombination), and mutation.

The scaling of the fitness function (objective function) is considered, performed by one of
three methods: linear scaling, power scaling, and sigma-clipping. The methods of encoding
information in GA are considered in detail, including integer, real, and logarithmic encoding.

Keywords: artificial intelligence, genetic algorithm, information encoding, scaling,
mutation, population, recombination, selection, fitness function, objective function, optimization
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Introduction

One of the approaches to creating artificial intelligence (Al) is the approach related to
creating Al models based on genetic algorithms (GA), where adaptation to the problem being
solved is performed by creating populations of competing solutions that are improved based on the
natural mechanism of evolution.

GA uses concepts from evolutionary biology to find optimal solutions. Therefore, GA is a
powerful optimization tool that is used in many fields, ranging from science and technology to
economics and art.

Let us formulate the problem statement for this article. We need to consider an approach to
solving the problem of creating artificial intelligence based on using computer simulations of
evolutionary processes.

The topic of the article is relevant, as the problem of developing Al systems that can be
used, among other things, for risk assessment and decision-making, is a current issue. The relevance
of the problem of developing Al systems is constantly increasing, and many works have been
written on the topic of Al, including [1, 2].

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2026
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The concept of a genetic algorithm

The search for an optimal solution based on an evolutionary process that implements the
mechanism of heredity was proposed by Holland in 1975 and served as the basis for the creation of
a genetic algorithm. GA uses a metaheuristic optimization method consisting of natural selection
and genetic mutation processes. The main idea is to create a population of individual solutions
(often referred to as chromosomes), evaluate them based on the specified criteria, and then modify
them through crossover and mutation. These processes are similar to how living organisms evolve
in nature [3-6].

The GA process includes the following steps [7]:

Initialization. An initial population of individuals is created randomly, a stopping criterion
(number of generations or fitness degree) is selected, and the iterative process begins.

Evaluation. Each individual (data element) is evaluated based on a specified criterion
(fitness function), which indicates
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Fig. 1. GA operation diagram
Searching for a solution to a problem in a genetic algorithm

Genetic algorithms implement a problem-solving procedure (often optimization problems)
based on the mechanisms of natural selection and inheritance

and using the principle of survival of the fittest. In the process of searching GA
simultaneously uses two methods: the method of selection of individuals with better fitness, using
the genetic operator of reproduction (crossover), and the method of mutation of individuals.

The specified genetic algorithm search procedure (GASP) has several differences from
traditional solution search methods [6]:

— GASP processes the encoded form of parameters, rather than the actual values of the
problem'’s parameters, in accordance with the GA's requirement for parameter encoding;

— GASP searches for a solution based on a set (population), rather than a single point, in
accordance with the GA's requirement for population operations;

— GASP uses a target function (fitness function);

— PPGA uses probabilistic rather than deterministic methods.

Encoding information in genetic algorithms
The representation of the parameters of the problem to be solved in the chromosomal form

affects the choice of the initial population of the genetic algorithm. The chromosomal form of
parameters assumes a binary representation of all genes in the chromosome (gene alleles are equal
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to 0 or 1). The number of calculation points in the search space affects the length of the
chromosome.

For an integer variable X, which takes 32 values in the interval [1, 32], consider the example
of finding the maximum of the function f(x) = 2*x2 + 3. In accordance

with the representation of numbers in the binary number system, integers from this interval
can be represented as sequences of zeros and ones. In this case, the length of the chromosome will
be 5 bits (275 = 32).

To determine the sequence of elements in a binary set consisting of N elements, we use the
Gray code algorithm. In this algorithm, each subsequent subset is obtained from the previous subset
by removing or adding one element.

Fig. 2 shows the construction of a binary code using the Gray algorithm using a console
program for a computer.

We will use the target function f(x) = 2*x2 + 3 as the fitness function of the chromosome.
As the initial population, we take a randomly selected population consisting of 6 code sequences
(chromosomes): CHR1[10101]; CHR2[01000]; CHR3[11101]; CHR4[10011]; CHR5[00011];
CHR6[00111].

The phenotypes of the specified initial chromosomes are equal to the decimal numbers
corresponding to the binary sequences:

CHR1* = 1*270+0*2"1+1*2/2+0*2"3+1*2"4 = 21; CHR2*=8; CHR3* = 29;

CHR4* = 19; CHR5* = 3; CHR6* = 7.
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Fig. 2. Binary code for N=3

Then the values of the fitness function will be equal:

F(CHR1) = f(21) = 885; F(CHR2) = 131; F(CHR3) = 1685; F(CHR4) = 725;

F(CHRS5) = 21; F(CHR6) = 101.

GA uses the following types of encoding: real, integer, and logarithmic.

1. Integer encoding.

R = g*(Xmax — Xmin) / (2m — 1) + Xmin; g = (R — Xmin) *(2m — 1) / (Xmax — Xmin),
where R is the integer decoded value, and g is the integer encoded value.

Example: if g = 4398110, then R = 43981*(2-1)/(216-1)+1=0,6711 + 1 =1,6711.

2. Material coding.

Example: if R = 1.3275, then g = (1.3275 - 1)*(216 — 1)/(2 — 1) = 0.3275*65535 =
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= 21462.7125 [12146210=0101 0011 1101 01102.

Here R is a real decoded value,

g is a real encoded value, the length of the chromosome is 16 bits.

Logarithmic encoding can be used to reduce the length of the chromosome.

3. Logarithmic encoding.

In logarithmic encoding, the first bit of the binary sequence is the sign bit of the exponent of
the exponential function, the second bit is the sign bit of this function, and the remaining bits are the
value of the exponent itself: [AB bin] = (-1)B*expC, where C = (-1)A[bin]10, [bin]10 is the
decimal value of the number encoded as a binary sequence bin.

Example: Let the binary sequence be [10110], then the code sequence of the number
X = (-1)0*expC.

The value of the exponent of the exponential C = (-1)1*[110]10 = -1*6 = -6.

Then X = 1*exp-6 = 0.002478.

If the binary code is [01010], then the code sequence of the number X is:

X = (-1)1*expC = —1*exp2 = —7,389056.

Thus, using 5 bits, we can encode numbers from the interval [-e7, 7] or [- 1096, 1096 ].

Scaling of the fitness function

In game theory problems, the fitness function (FF) has the form of a cost function (CF), in
control problems, the FF has the form of an error function (FF), and in optimization problems
solved using GA, the FF is usually maximized and is called the objective function (OF) [3].

When solving optimization problems, at each iteration of the GA, the fitness of each
individual in the given population is evaluated using the FF, and then the next population of
individuals (chromosomes) is created, whose elements are considered as elements of the set of
potential solutions to the problem.

At the initial stage of the iterative process, several individuals may have significantly higher
FP values compared to the rest of the population, which is typical for small populations. This is
undesirable because it can lead to premature convergence of the GA to an suboptimal solution. In
this case, you can either change the crossover method or use FP scaling.

FP scaling is a transformation of the FP that can be performed using one of three methods:
sigma-clipping scaling, power scaling, and linear scaling.

Linear scaling: the constants a and b in the equation F(X)* = a*F(X) + b are selected, and
the constants a and b are selected so that the maximum value of the FP after scaling is a multiple of
its average value (multiplicity factor between 1.2 and 2.0), and the average value of the FP after
scaling is equal to the average value of the FP before scaling.

Power scaling: The equation

F(X)* = F(X)" is used for scaling, where k is a number close to 1 (e.g. 1.005).

Sigma-clipping: The equation F(X)* = F(X) +

+ (F(X)cp — c*o) is used for scaling, where o is the population standard deviation, and c is a
natural number from 1 to 5, F(X)avg is the average FP value for the entire population.

Conclusion

Genetic algorithms can serve as a basis for the creation of artificial intelligence systems. The
advantage of genetic algorithms is their versatility, i.e., the ability to be used for solving various
problems where finding the optimal solution to the problem is required, as well as the ability to
work with incomplete or noisy data.

The creation of the author's computer models of genetic algorithms presented in the works
[8-10] can be considered as the scientific novelty of the research, reflecting the author's personal
contribution.
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