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Maiiop BHyTpeHHeW ciyxObl [alinykeBuu Ausiekcanap EBrenbeBu4, crapmuii Hay4IHBIN
COTPYIHHUK OTJIeJla MHHOBAI[MOHHBIX U WH(POPMALMOHHBIX TEXHOJOTMHA B JKCIEPTH3E I0KapPOB
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Annomayus. TlpuBeneHbl CTATHCTHYECKHE JaHHBIC [0 TMOXKapaM 3a TMOCJeIHee BpeMsl.
Paccmotpens! ¢yHKIMH KOHTPOJIBHO-HAA30PHOW MAESITEIPHOCTH B OONACTH IMOKapHOW Oe30MacHOCTH.
OnucaHbl TJIAaBHBIE 33/1a4yd CUCTEMBI TOCYIAapCTBEHHOTO Han3opa M KOHTpojs. IIpencraBieHbl OCHOBHBIE
U3MEHEHUS] W  HOBOBBEIEHHUS KOHTPOJBHO-HAJ30pHON  JedrenbHocTH  Poccuiickoit  ®Denepauuu.
[IpencraBnena xapaKTepUCTHKA OCHOBHBIX MEPONPHUSATHA IO OOECIeUeHHI0 KOHTPOJIHHO-HAI30PHOMN
nearenpHocTH. Chenan BbIBOJ O TOM, YTO H3MEHEHHMS W HOBOBBEICHHUS B  KOHTPOJIBHO-HAI30PHOU
NIEATEIIBHOCTH B c(epe MOKapHOW 3alUIEHHOCTH CTPaHbl W TPaXKJaH TMO3BOJISIFOT YCTPaHUTh paHee
CymI€CTBOBaBIINE HEAOCTATKH B JACATCIBHOCTU HO)K&pHOfI CUCTEMBI M AaBTOMATHU3WPOBATH KOHTPOJIb
W MOHHUTOPHUHT JEATENILHOCTH 3TOH CiykObl. KOHCTaTHpoBaHO, YTO HOBOBBEIEHUS B TEPBYIO OUYEpellb
HamnpaBJieHbl Ha ONTUMH3AIMIO OPTaHHM3AIMK TIEPBOOYEPEAHBIX MEpP KOHTPOJIS BBIITOJIHEHUS TPEeOOBaHMI
no>1<apH0171 3alIUThI COIMAJIBHO 3HAYUMBbIX 06’beKTOB. OTMC‘IGHO, YTO HAA30PHBIC MEPLI MMO3BOJIAIOT BbISIBUTH
HapyILIEHUs U IPOKOHTPOJIUPOBATE UX YCTPAHEHHE B LIENISAX IIPEAOTBPAILECHHUS [10KapOB.

Kurouesvie cnosa: KOHTPONBHO-HAI30pHAS AESITEIHHOCTh, TPeOOBaHHS ITOKApHON 0e30macHOCTH,
rOCy/lapCTBeHHAasl TPOTUBOINOXKApPHAS CiIy)x0a, MEponmpuATHS [0 KOHTPOJIO M HAI30py, IOXKapHas
0e30MacHOCTh

Jasi mutupoBanms: Kanmes M.B., KymvanakoB A.C., Konmpammu A.B. Opranmszaius u 0COOCHHOCTH
OCYIIIECTBJICHHUS KOHTPOJIHHO-HAJ30PHOH JesITenbHOCTH B cdepe moxkapHoii OezonmacHocT // Hanzophas
JeSATeIILHOCTh U CyieOHas dKcrepTr3a B cucteme OezomacHoctr. 2022. Ne 4. C. 4-7.

B kagecTtBe BaxkHeiimel obs3aHHOCTH Poccuiickoit denepanun B chepe 3amuThl TpakaaH
CTpaHbl, MAaTEPUAJIbHBIX LIEHHOCTEW TOCYIapCTBAa W HACEJICHMS, a TAKXKE KYJIbTYPHBIX JOCTOSHUM
BBICTYIaeT o0ecreyeHre noxapHou 3amursl. HezaBucuMo oT Npu4uH BOSHUKHOBEHHS BO3TOPaHUA
OHHM TIPUYHMHSIOT KOJOCCAIBHBIN yIIepd rpakJaHaM Halleid CTpaHbl M YKOHOMHUKE TOCYJIapCTBa.
Kaxnperit ron B Poccuiickoit denepanuu QuKCHpyeTcss COTHH ThICSd Bo3ropanuii. CorjiacHO
BesioMcTBeHHOMU cratucTike MUC Poccuun Ha TeppuTOpHUM HAIIEro rocyJapcTBa 3a MUHYBIIUN TOJ
3apeructpupoBano 390 764 moxapoB, B pe3yiabTare KOTOpbIX morubmm 8471 uwen.,
a tpaBmupoBaHo 8 397 wen. [1]. [TosToMy ocoboe BHMMaHHME Ha TEPPUTOPUU HAIICH CTPaHBI
YACISETCS pa3BUTHIO M COBEPIIICHCTBOBAHUIO HAA30pa U KOHTPOJIS B chepe MOoKAPHOU 3aIIuThHI [2].

Kak noka3biBaeT oTMeueHHas BbIIIE CTATUCTHKA, HECMOTPSI HA aKTUBHBIC JEHCTBUS B JaHHOMU
o0jacTy, MOXapbl MO-TIPEKHEMY HAHOCSAT OTPOMHBIN YIIEpO KU3HEHCSATENbHOCTH TIpa)aaH
Y Pa3BUTHIO CTPAHBI.

3a mocneqHee BpeMs Cepbe3HO 00OCTpHiiach MpodiieMa KadecTBa JCATEIBLHOCTH B cdepe
HaJg30pa M KOHTPOJsi H OTBETCTBEHHOCTH HA3HAYEHHBIX JOJDKHOCTHBIX JIMI[ OpraHoB
rocygapctBeHHoro mnoxapHoro Haazopa (I'TIH). OcoOGeHHOCThIO TPOBOIUMBIX KOHTPOJBHBIX
(HaI30PHBIX) MEPOIPHUATHI SIBISETCS HEOOXOTUMOCTH OIICHKH YCIOBHHM COOTBETCTBUS OOBEKTa
3alUThl TPEOOBAHUAM IOXKAPHOM OE30MaCHOCTH M OINpeAeNieHUs] COOTBETCTBHUS IpeAsiaraeéMbIX
MIPOTHBOIOYKAPHBIX MEPOIIPUITHH 1IEJISIM, OTIPEICIICHHBIM 3aKOHOIATEILCTBOM [2, 3].
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CToUT OTMETUTH, YTO COBEPUICHCTBOBAHME METOAOB U (HOPM MPOBEICHHUSI TOCYAAPCTBEHHOTO
HAJ[30pa ¥ KOHTPOJISI C LENblo yBenndeHus: 3(p(HEeKTUBHOCTH, OYEBUIHOCTH U MIPO3PAYHOCTH METO/IOB
KOHTPOJIbHBIX  (HAQA30pHBIX)  MEpPONPHUSATHUN  SBISIETCS  MEPBOCTEIEHHBIM  HAaIPaBICHUEM
COBEPIIEHCTBOBAHMS OPTraHOB MO KOHTPOJIIO U TIOXKapHOMY Haa3opy [4, 5].

3aKOHOJATETLCTBOM YCTAHOBIIEHA MOJAYUHEHHOCTh OPraHOB, B OO0S3aHHOCTh KOTOPBIX
BXOJIUT MpOBeJeHUe (eepallbHOr0 rocy1apCTBEHHOT0 HaJI30pa Ha OOBEKTaX MOXKAPHOW 3alllUTHI.
Vka3zaHHass TpaBoOBasi JEATEIBHOCTb OPraHOB 10 KOHTPOJIO CTPOro periaMeHTHpOBaHa
COOTBETCTBYIOIIMMH HOPMAaTUBHBIMU JOKymeHTamMu u akramu MUC Poccuun, a Ttakke
MIPOU3BOJUTCS C TOMOIIBIO OMPEACIICHHBIX aIMUHUCTPATUBHBIX MEPOTIPUITUM.

B Hacrosmiee BpeMs mapajuiedbHO JEHUCTBYIOIIMMH HOPMATHUBHBIMH JOKYMEHTaMHU
U TEXHUYECKHMHU PETJaMEHTaMU PEIIaloTCs OAHM M T€ K€ 3aJa4d U Mepbl MO 00ECIeueHUIo
JOJKHOTO YpPOBHSI IMOKapHOW O€30macHOCTH, YTO, B CBOIO OYEpelb, MPUBOAUT K HaAPYIICHHUIO
CIIUHCHUS TPUMEHSIEMBIX PETJIAMEHTOB M ITPABUII TI0 00ECIICUCHHUIO TI0KAPHOM 3aIlUThI CTpaHbl [4—6].

[lon rocynapCTBEHHBIM KOHTPOJEM IIOHMMAETCS OTACNIBbHBIA BHJI  JIESITEIBHOCTH
CHEIUATU3UPOBAHHBIX YIOJIHOMOYEHHBIX TOCYIapCTBEHHBIX OPraHOB, a TAKXKE UX JIOHKHOCTHBIX
JUIL, KOTOpbIE OCYIIECTBISIOT OLCHKY JAESITEIbHOCTH KOHTPOIUPYEMOro OOBEKTa C IIeJbIo
BBISIBJICHHSI OTKJIIOHGHM M HApYIICHUH OT YCTAaHOBJICHHBIX HOPM W TMPaBUI B cdepe MOoKapHOM
3amuTel [4]. B cBOIO ouepenb, TOCYAapCTBEHHBIM HAI30p MPEACTABISIET COO0W (DYHKIIUIO
HaOII0/IEHUSI TOCYIAPCTBEHHBIX CIIECIUATH3UPOBAHHBIX OPTaHOB, B TOM YHCIE M UX JOJKHOCTHBIX
JIUI, 32 CTPOTUM COOTBETCTBUEM U COOJIIOICHHEM 3aKOHOB M HOPMATHUBHBIX aKTOB MO IMOXKapHOM
3alllUTE U NMPECEYCHUs X HapyIIeHui [6].

BaxxHO OTMETHTBH, 4YTO MEPBOOUYEPEAHBIMH 33aJa4YaMHU CTPYKTYpPbl T'OCYJapCTBEHHOI'O
KOHTPOJISI U HaJ[30pa AJis MOAICPKAHUS €r0 Ha BBICOKOM YPOBHE BBICTYIAIOT:

— MOJIEpHU3Aa1MsI KOHTPOJIbHO-HA30PHON €ATEIbHOCTH;

— YBEJIIMYECHHE U YIYUIICHUE CTENEHH MOXKAPHOM 3alUThl U YMEHBIICHUE aIMUHUCTPATUBHBIX
W3/IEPKEK IPAKJIAH U OpraHU3aLNIA;

— BBEJICHHE HAWJIYYIIUX MEXAYHAPOJAHBIX IPAKTUK U CTaHJIAPTOB,;

— BBEJICHHE PUCK-OPUEHTUPOBAHHOIO MO/IX0/1a, 00pa30BaHKE COBEPILIEHCTBOBAHHON CHCTEMBbI
00s13aTeTbHBIX HOPM B TPeOOBAHUH, C 1IEThI0 YMEHBIIIEHUS PUCKOB;

— pacuMpeHre Croco00B MPEIOTBPAICHUST HAPYIIICHUH 00s3aTebHBIX TPEOOBAHUH TTOKAPHOIN
3aIlUTHI;

— (opMHpOBaHKE PE3yIBTATHBHOTO U SICHOTO TPOLIECca KOHTPOJIbHO-HAI30PHOM AesiTebHOCTH [6].

Oco0oe BHMMaHUE CTOUT YICIUTh W3MEHEHHUSM, KOCHYBIIMMCS IESATEILHOCTH KOHTPOJIS
W Haja3opa B O0JacTH TMOXKApHOW 3amuThl. Tak, ¢ WO MPOILIOTO TOoAa Hadajao JeHCTBOBATH
MOCTAaHOBJICHUE MPABUTENBCTBA [7, 8], COrTaCHO KOTOPOMY BHECEHBI CIEAYIOIINE U3MEHEHUS:

— 3aKpenmwyioch ToHATHE «mpeamer ¢eaepansHoro ['TIH», mom KoTopbiM TOHHMAaETCS
CIICIOBAHME OpTraHW3aIlMii W TPaXJaH CTPaHbl TPEOOBAHWSIM MO TOXKAPHOW 3allUTe B 3JaHHIX
1 COOPYKEHHSIX, KOTOPBIC HAXOAATCS B MIX MOJIH30BAHUU U PACTIOPSIKCHUH,

— BBEJCHO TaKO€ MOHSITHE, KaK «KOHTPOJIHMPYEMOE JIUI0», KOTOPOE MOAPa3yMEBAET MOJ
co00i#1 rpakaH WK OpraHu3aIny, paboTa KOTophix 00s3aHa moiesxxats ['TIH [4, 7, 8].

CTOUT OTMETHUTH U MOSIBIICHHE OOHOBJICHHBIX MOJIHOMOYHNH (enepanbroro ['TIH:

— nMpoUIAKTUKA PUCKOB MPUIMHEHHOTO BPE/Ia OXpaHsAEMbIM 00beKTaM B cdepe MoKapHOu
0e30IMacHOCTH;

— pazbop xanob, npeabsaBiaeHHbIX padote I'TIH u nomKHOCTHBIX i,

— J1aya peKOMEHJAIUi B IPOKYpPATypy O HEMPUHSITHHU PACUETOB MOKAPHOTO PHUCKA.

B cooTBeTCTBMM ¢ HOBBIM IIOCTAHOBJICHHEM JIOMOJHEH U CIHCOK OO0sS3aHHOCTEH
nomkHocTHRIX Jun I'TTH.

beut  pacmupeHsl  BHABI TUIAHOBBIX W BHEIJIAHOBBIX KOHTPOJIBHBIX  (HAJI30PHBIX)
MEpONPUSITHI, B XOAE MPOBEACHUS KOTOPBIX JOJDKHOCTHOE JHUII0 MOMKET NPHUHATH peIIeHUE
0 MPOBEJICHUH JOTIOJTHUTEIIBHBIX BHUOB MPOBEPKH COOTBETCTBUS TpeboBaHusM [4, 7, 8].

BaxHbIM HOBOBBE/JICHHEM cCTalla OOHOBJICHHAs CHUCTEMa y4éTa OOBEKTOB IO TOKAPHOMY
Hagzopy. Temepp opranbl ['TIH mo 15 aBrycra eeromHo 00si3aHBl aKTyaJIM3UPOBATh CBEICHHS



Ha[l?)OpHaH JACATCIIBHOCTb

00 00BeKTax M 3aHOCUTh MX B €IMHYIO aBTOMATH3MPOBAHHYIO aHATUTHUYECKYIO cucreMy. HoBbIM
CTaJIO U TO, YTO TEHEPb Y KOHTPOJIUPYEMBIX JIMI[ MOSBUJIACH OTCPOYKA B IPOBEPKE 10 NPUYHUHE
UX YBOKHUTEIHHOIO OTCYTCTBUS Ha OOBEKTEe MpOBEpKH. B KauecTBe A0Ka3arenbcTBa HapyLUICHUN
opransl ['TIH nmeroT mpaBo ux (UKCUPOBATH B TOM YHCJIE C TTIOMOIIBIO (DOTO-BHIEO CHEMKH.

BaxHo cka3arb, 4YTO B 3aBUCHMOCTH OT KaTE€TOPHH PUCKA, K KOTOPOW OTHOCUTCS OOBEKT
3alUThl, MEPOTIPUATHS Ha JAaHHOM OOBEKTE MPOXOAUT B pazHble cpoku. Hampumep, 1i1si 00beKTOB
YPE3BBIYANHO BBICOKOI'O PUCKA MHCIIEKIIMOHHBIN BU3UT, PEIUAOBBIA OCMOTpP WM BbIE3HAs IIPOBEPKA
JIOJKHBI TIPOBOJAUTHCS €XKETOAHO, 11l 00BEKTOB BBICOKOTO pUCKa — C MEPUOAMYHOCTBIO OJUH pa3
B JIBa rojia, Ui KaTerOpuM 3HAYUTEIbHOTO PUCKA — OJIMH pa3 B TPHU rojia, Ui KaTETOPUU CPEAHETO
pHUCKa — OJIMH pa3 B IATh JIET, JJIsl KATETOPUU YMEPEHHOI'O pUCKa — OJIMH pa3 B IIECTh JIET.

C BecHBI TEKyIIETo roja JACHCTBYIOT 0COObIE MPpaBHiIa MPOBEACHHS JIAHOBBIX KOHTPOJIBHBIX
(Ham3opHBIX ) MeponpusTHii [9, 10].

Jlonyckaercst mpoBeieHUE 3aIulaHMpOBaHHbIX Ha 2022 I. TNIAHOBBIX KOHTPOJIBHBIX (Ha30PHbIX)
MeponpusThii B pamkax ¢eaepansHoro ['TIH B oTHomeHun crueayrommux OOBEKTOB KOHTPOJIS,
OTHECEHHBIX K KaTErOpHUsIM UpE3BbIUaliHO BBICOKOTO PUCKA, BEICOKOI'O PHCKa!

— JIONIKOJIbHOE U HavalibHOe 00111ee 00pa3oBaHueE;

— OCHOBHOE 00111ee 1 cpeiHee (ToaHoe) obiee 00pa3oBaHUE;

— JeSATENbHOCTh 10 OPraHM3alui OTJbIXa JETEH U UX 03/10POBJICHNUS;

— I€ATEIbHOCTD JETCKUX Jarepe Ha BpeMsl KaHUKYJI;

— POJMIIBHBIE I0MA, IEPUHATAIbHBIE LIEHTPHI;

— COIMAJIbHBIC YCIIYTU C 00€CIIeYeHUEM MTPOKUBAHMUS.

[logBonst WTOrM, CTOMT OTMETUTh, YTO OCYHIECTBICHHUE KOHTPOJbHO-HAA30PHOU
JeSTeIbHOCTH B 00J1aCTH MOKAPHOK 0€30MaCHOCTH HA TEPPUTOPHUU HAIIEH CTPAHBI SBIISETCS OAHUM
13 OCHOBHBIX M€p 110 NPEIOTBPAILIECHHIO TT0KAPOB.

Cotpynuukamu ['TIH MOCTOSHHO OCYIIECTBISAIOTCS IMPOBEPKH COONIOACHUS TpeOOBaHUM
MOXKapHOH 0E30MacHOCTH, YTO, B CBOIO OYEpE.b, MOBBIIIAET 3aAIIMIIEHHOCTh OT IMOXApOB Ha BCEX
YPOBHSIX.

W3 BplIECKa3aHHOTO MOXHO CH€JIaTh BBIBOJ, YTO M3MEHEHHS M HOBOBBEICHUS
B KOHTPOJIbHO-HAJA30PHOHN JESATEIbHOCTH B c(hepe MOKapHOH 3alUIIEHHOCTH CTPaHbl U TPaXKAaH
MTO3BOJISIFOT YCTPAHUTh PAHEE CYIIECTBOBABIIME HEJOCTATKU B JECATEIBHOCTH MOKAPHOM CHUCTEMBI
M aBTOMATHU3MPOBATH KOHTPOJb W MOHHUTOPUHI JAEATEIbHOCTH 3TOH ciyxObl. Ilpu stom Bce
ONMCAaHHbIE HOBOBBEJICHHS B IEPBYKD OYEPE]b HANPABICHbBl HA ONTUMU3ALMI0 OpraHU3alNH
MIEPBOOYEPEHBIX MEpP KOHTPOJIA 32 BBIOJHEHHEM TPeOOBaHMN MOMXKAPHOW 3aIIUTHI COIHAIBHO
3HAYUMBIX OOBEKTOB.

HanzopHble Mephl TO3BOJISIIOT BBISIBUTH HAPYLIEHUS M MPOKOHTPOJIUPOBATh UX YCTPAHEHUE
B LIEJIAX MPEAOTBPALLEHUS YPE3BbIYAHBIX CUTYallMl, & TAK)KE UTPAIOT BAXKHYIO POJIb B IPOBEACHUHN
NpOoGUIAKTUYECKUX MEPONpPUATHI Uil YIy4IICHHs MOXKapHOro oOecreyeHus Ha OOBEKTax
MOYKapHOM 3aIUThI.
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INPOBJIEMBbBI U ITEPCIIEKTUBDBI
HPEAYIIPEXKAEHUA U TYIHEHUSA ITOXKAPOB

Hayunas ctates

PACYETHOE OBOCHOBAHUE OTCYTCTBUS CUCTEMBI
MOKAPHOM CUTHAJIN3AIINU B HOMEIIEHUSX 3IAHUI KJIACCA
®YHKIIMOHAJIBHOM NOKAPHON OITACHOCTH @5, 3AIIUIIAEMBIX
ABTOMATHYECKOMW YCTAHOBKOM MOKAPOTYIIEHUSA

JloboBa Cops1 PeopoBHa;

MTymanoBckuii ApTYp AJleKcaHApPOBHY.

Cankr-IlerepOyprekuii yausepeurer I'TIC MYUC Poccun, Cankr-IlerepOypr, Poccnst
Hficentre@igps.ru

Aunnomayusi. Ha mnpumepe OTHENBHO CTOSIIEH aBTOCTOSHKHA NPOJEMOHCTPUPOBAH aITOPUTM
pacdeTHOr0o OOOCHOBaHHMA OTCYTCTBHSI TIOXKApHOM CHTHaIM3alMd Ha OOBEKTaxX 3alluThl Kilacca
(GyHKUMOHANBHOW MoXapHOW omacHocTH D5, MOMEmeHUs KOTOPBIX 3allUINEHBl aBTOMAaTHYECKOM
YCTaHOBKOM moxapoTymeHusi. [lpuMeHeH MeTOZOIIOTMYECKHiI MHOAX0A K pacueTHOMY OOOCHOBAaHHUIO
OTCYTCTBUS MMOKAPHON CUTHAIM3AITIH, COOTBETCTBYIOIINI ACHCTBYIOIEH HOPMATHBHOM 0a3e M1 OCHOBAHHBIIM
Ha aHaim3e oOecTedeHHs Ha OOBEKTE 3aIllMTHl YCJIOBHS O€30MacHOM »BaKyalnu Jirojaei. PacdeTHoe
00OCHOBAHUE BBINIOJIHEHO C IIOMOIIBIO MOJIEBOI0 MOJICITUPOBAHMS TMHAMUKH TIOKapa B mporpamme PyroSim,
BKJIrOUaronierd pemarens Fire Dynamics Simulator (FDS). IlpuBeseHbl OCHOBHBIE MapamMeTpbl pacyeTHOM
MOJIENIM  O0BEKTa, TIEPEUYNCIICHBl JTalbl TOCTPOCHUS YHUCICHHOTO JKCIEPUMEHTa, C(HOPMYIUPOBAHBI
0CcOOEHHOCTH MOZAETMPOBaHMs HAdalbHOW CTaguu noxapa. Ha mpumepe uMeBIIMXcS Ha OOBEKTE CHCTEM
NPOTUBONOXKAPHON  3aIUTHl  MOKa3aHO BIMSHUE WHEPUUOHHOCTH  ABTOMAaTHYECKOH  YCTaHOBKH
MOYXKAPOTYIICHHS.

Kniouesvie cnosa: KOMIBIOTEPHOE MOJEIHPOBaHUE, dPPEKTHBHOCTH CUCTEMBI MPOTHUBOIOKAPHOM
3aIIUThl, THEPLIUOHHOCTH CUCTEMBI, YCIIOBHSI O€30MIaCHON 3BaKyalun

Js untupoBanusi: Jlo6oBa C.®., TymanoBckuii A.A. PacueTHoe 000CHOBaHHE OTCYTCTBHSI CHUCTEMBI
MO’KapHOH CHTHAJM3alM{d B IOMEINECHUSX 3JaHUM Kiacca (DYHKIIMOHAJIBHOW IOKapHO# omacHocTH @S5,
3aIUINAeMbIX aBTOMAaTHYECKOH YCTaHOBKOH mokaporymieHus // HamsopHas nedTensHOCTs M CyneOHas
JKcIIepTH3a B cucteme 6e3omacuocta. 2022, Ne 4, C. 8-12.

Kaxxnprit 00bEKT 3alIuThl TODKEH UMETh CUCTEMY 00eCIieueHHUs MOKapHOW 0e30macHOCTH.
Cuctema oOecrieyeHHs MOKapHOIH 0e30macHOCTH OOBEKTA 3alIUTHI BKIIOYACT B ceOs CHUCTEMY
MPEAOTBPALICHUs T0XKapa, CUCTEMY NPOTUBOIIOKAPHOW 3aIlMThl, KOMIUIEKC OpraHU3alMOHHO-
TEXHUYECKHX MEPOIPUATUH 10 00ecIeueHuIo oxapHoi 6e3onacHoctu [1].

OCHOBHBIE 3a7a4d CHUCTEM IPOTHUBOIMOXKAPHON 3alMThl OOBEKTa OMpeaeneHsl B CT. 51
@denepanbHoro 3akoHa Ne 123-®3 [1] u BeIpakaroTcs B 00ECIIEUCHHH CHUXCHHS TUHAMHUKU
HapacTaHus OmnacHbIX (DaKTOpPOB TMoOXkapa, OOECNeYeHWM »3BaKyallud JIOJed W HMYILecTBa
B 0€30MaCHYIO 30HY U (WJIN) TYLIEHHS MOKapa.

CoctaB u (QyHKIIMOHATILHBIE XapaKTEPUCTUKU CUCTEM MPOTUBOIIOKAPHON 3aIIUThl 0OBEKTOB
yCTaHABIMBAIOTCS HOPMATUBHBIMH JIOKYMEHTAaMU TI0 MOKapHOU Oe3omacHoCcTH [1].

B coorBerctBum ¢ m. 4.9 CII 486.1311500.2020 [2] momemieHus 30aHUANA KJIacCOB
(byHKUIMOHANBHON TIoXkapHOU onacHocTH D1, D2, O3 u D4, 3anmIaeMple aBBTOMATUIECKONW YCTAaHOBKOM
MOKapOTYILEHUS, JOJKHBI IOTOTHUTEIEHO 000PYI0BaThCS CHCTEMOM MOXKAPHOUM CUTHAIM3ALINH.

Jliis momeneHnii 3nanuit kaacca (pyHKIMOHAIBHOM MoXapHO# onacHocTH DS, 3aluIaeMbix
aBTOMAaTHYECKOW ycTaHOBKOW moxkaporymeHus (AVYII), momyckaercs He mpemycMaTpuBaTh CUCTEMY
MOKapHOW CUTHAJM3aMU NpU oOecrieueHNH 0e30MacHON IBaKyalluy JIIOJAEH U3 34aHus, C YUETOM
WHEpIMOHHOCTH cpabaTteiBanus AVYII [2].

© Cankrt-TletepOyprekuii yausepcuret I TIC MUC Poccuw, 2022
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Takum 00pa3om, OTCYTCTBHE Ha 00bEKTaX 3alUThl Kiacca DS crucTeMbl OXKapHOW CHTHATTM3AIN
JIOIMYCKaeMO TpPH YCIOBHM OOECHEeYeHHUs] JOCTaTOYHOCTH BPEMEHH OOHapyKeHHs MOoXapa CHCTEeMOM
aBTOMATHYECKOT'0 TIOKAPOTYILEHHS JUISl BHITIOJIHEHUS 33124 IPOTHUBOIIOKAPHOM 3alIUTh 0OBEKTA.

Jns 3Toro HEoOXOAUMO BBIMOJHUTH MOJEIUPOBAHWE JUHAMHUKU PAacIpOCTPaHEHUS
onmacHoro ¢akropa moxapa (O®II) ¢ yderom pabOThl CHCTEM MPOTUBOIMOXKAPHON 3amuThl [3]
U MPOaHaIN3UpPOBaTh, 0OECIeYNBAETCs JIM Ha JAHHBIX 00BEKTax ycjoBHe O€30MacHOM 3BaKyaluu
JIO/IeH, onpeesieHe KOTOpOro 1aHo B cT. 53 Ne 123-®D3 [1].

PaccMmoTpum a1 mpuMepa OTAEIbHO CTOSIIINKA S-3TaXXKHBIA MapKUHT, 000pynoBaHHb A VI,
CUCTEMOM OIOBCIIECHMUS M YIPABICHUS DSBaKyalued JIOJEH IIpU IMOoXKape M CUCTEMOWU
npotuBoabIMHON 3amuThl (I1J13). Ilpu stom cucrema AVII Oymer paccMoTpeHa TakXe B 4acTH
BBINOJIHEHUST (DYHKIIMH IO OOHAPYKEHHIO MOXKapa, MOCKOJIbKY B KaUeCTBE M3BEIIATENIeH 0 mokape
Ha 00BEKTE MPEyCMOTPEHBI OPOCUTENIN TOHKOPACTIBIIICHHON BOJBI.

AHau3 BBINOJHEHUS YCIOBUS O€30MacHOM 3BaKyalldd OCHOBBIBACTCS HA CpPaBHEHHUHU
He0o0X0IMMOr0 BPEMEHHU 3BaKyallid U BPEMEHHU 3aBepIICHUS dBaKyallui B Oe3onacHyio 30HY. Eciu
BBITOJIHSETCS YCIIOBUE, YTO MHTEPBAJ BPEMEHH OT MOMEHTa OOHapYyXEeHUS MOXKapa 10 3aBEpLICHHUS
mpolecca 9%BaKyallud JioJeil B 0€30MacHyi0 30HY HE NPEBBINIAET HEOOXOAWMOIO BPEMEHH
IBaKyalliy JIF0JIed TIpU MOKape, TO MOXKHO CAENaTh BBIBOJ 00 o0ecrieueHn: 0e30TacHOi IBaKyalnu
JoNIe U3 paccMarpuBaeMoro oObekTa 3amuThl. [Ipy 3TOM B pamMkax paccMaTpuUBaeMOH 3aaayu
HEOO0XOMMO YYMTHIBaTh BiIusiHHMEe Ha auHamuky O®Il u mporecc sBakyanuu Jofei padboTy
MMEIOIIMX CHCTEM IMPOTUBONOXKAPHOM 3aIUTHI, TAKUX KAK CHUCTEMa OMOBEIICHUS U YIPABICHUS
sBakyanueit (COYD), [113, AVII, cpabarbiBaHue KOTOPBIX MPOUCXOHUT TOCIE OOHAPYKEHUS Ovara
noxapa cucremoit AVYII, ¢ yaeToM ux HHEpLUHMOHHOCTH.

JlaHHOE OTZENBbHO CTOsINee 37aHHE MApKUHra MMEeT KiIacC (yHKIHMOHAJIHHOM MOXapHOU
omacHoctu @5.2. CnemoBarenbHO, HEOOXOAUMBIE U pacueTHBIC BpEMEHA dBaKyalluH JOJIKHBI OBITH
OIIpEeENIEHbl B COOTBETCTBUM C IOJIOXKEHHUSIMH, NMPUBEAEHHBIMU B METOJMKE pacueTa pHucKa I
MTPOM3BOJICTBEHHBIX 00BHEKTOB [4] (nasiee — MeTouka).

I[Ipu »sTomM wuHepumonHocts AVYII Oyner y4yuTHIBaTBCS NTpPU  ONpPEICICHHH BpEeMEH
cpabaTbIBaHUS aBTOMAaTHUYECKUX CHCTEM MTPOTUBOMOXKAPHOM 3aIUTHl 00bEKTA.

Tak, B coorBercTBUU C 1. 31 MeToauku BpeMmsi Havalla 3BaKyallMH JIIOJIEd OMpenesseTcs
BpeMeHeM cpabarbiBanusi cucteMbl COYD. COOTBETCTBEHHO JaHHOE BpeMsi OyIeT 3aBHUCETh
OT BPEMEHHU aKTUBALMH CIIPUHKIIEPHOIO OpOCUTENS (BPEMEHM Pa3pblBa TEIUIOBOTO 3aMKa) U BPEMEHU
MHEPLHOHHOCTH CUCTEMbI OOHAPYKEHHUS IT0Kapa B L[EJIOM.

Bpewmst akTHBanMM CHIPUHKIEPHOTO OPOCUTEINS TakKe OyAeT OmpeensiTh BpeMs 3amycka
npiMoynanenus. [Ipm 3ToM Takke HEOOXOOUMO YYHMTHIBAaTh BpPEMS WHEPLUHOHHOCTU CHUCTEMBI
oOHapyXeHUsI IOKapa, BpeMst HTHEPIIMOHHOCTH cucteMsl 11713 1 Bpemst 3a71epKKH 3aITycKa BEHTHIIATOpA.

Bpemsi cpabaTbiBaHMs caMmOil CHCTEMbl MOXKApPOTYIIEHHs ONpeaessieTcs Kak cCyMMa BpeMEHH
aKTUBALlMM CHPUHKJIEPHOTO OPOCUTENSI U BPEMEHHM MHEPIIMOHHOCTU CHCTEMBI 110JIa4M OTHETYIIAIErO
BELIECTBA.

OneHka BpeMEHM aKTHBALIMK CIIPUHKJIEPHOTO OpOCUTENS (BpeMsl pa3pblBa TEIJIOBOIO 3aMKa)
nobkHa ObITh BhIMOHEHa 1o [Ipunoxkenuro B.2 CIT 485.1311500.2020. Jlns paccMOTpeHHs
HAUXYy/IIIAX YCIOBHM Il cpabaThIBaHUS CIIPHUHKIIEPOB MPEAINOJNIATaeTCs, YTO OCh KOHBEKTUBHOU
KOJIOHKH PacroJIOKeHa MEXay opocuTensiMu. lIpu 3TOM mpuHMMaercs, 4TO MAllMHA HAXOAUTCS
Ha MapKOBOYHOM MecTe U B cooTBeTcTBUU C [Ipunoxenuem B.2 CII 485.1311500.2020 nuneiinas
CKOPOCThb pAacCIpOCTPAHEHHs] IUIAMEHUM IO TOPU3OHTAIBHOW TMPOEKIHWH TOXKAPHOW HArpy3KH
B niepsble 10 MUH noXxapa yMeHbIIIEHA B J1Ba pa3a.

Ha wuccnenyemom o00BeKkTe HEOOXOAMMO PACCMOTPETh CLEHAPUM IMPOEKTHBIX IOXKapoB
Ha TIOCJIEHEM IIOJydTaXke, MMEIOIIEM MEHbUIMH 00BbeM IOMEIIEHHUs, U TEpPBOM JTaxe, Ie
HAXOJUTCS HanOoJIblIee KOJIMYECTBO JIFOJEH KaTeropuy MaloMOOUIIBHBIX TPYIIN HACETICHHUS.

Bri6op MecTa pacnosioxKeHHs 04aroB Moxapa TakKe 00YCJIOBJIEH €ro OJIM30CThIO K OJHOMY
13 HECKOJIbKUX 3BaKyallMOHHBIX BBIXOZOB C 3Taka M HAaOOJIbIIEH ero yJaJleHHOCThIO OT KiamaHa /Y.

Jlnis meneil HacTOSIIEro MCCieoBaHUs ObUIO MPOBEACHO KOMIBIOTEPHOE MOJEIMPOBAHUE
JUHAMUKH T0Kapa IO IosieBod monenu. Ilpu moseBoM MOIEIMpOBaHMM AMHAMHUKH IOXKapa



HpO6J'ICMI>I 1 ICPCIICKTUBLI NIPEAYIPEIKACHUS U TYIICHUS MTOKapOB

nepeMeIeHe razoo0pa3Hoil cpenbl NMPOAYKTOB TOPEHUS M PEareHTOB pacCMaTpUBACTCS Kak
TypOyJI€HTHOE TeUeHHE pearupyromieii MHOrTOKOMIIOHEHTHOW CMECH Tra30B, KOTOPOE HEM30TEPMHUYHO,
MHOTro(a3HO, HECTAIMOHAPHO, UMEET CIOKHBIM XUMUYECKUN COCTaB M CONPOBOXKIAECTCS TOPECHUEM
M CIIOKHBIM COIPSKCHHBIM TEIDIOOOMEHOM C OTPKIAOIIMMH KOHCTpyKIusamu [5, 6]. s
OMMCAaHUs JAHHOTO TEYECHHS HCIoNb3yercs auddepeHranbHble YpaBHEHHS B YaCTHBIX
MIPOU3BOJHBIX. DTO YpaBHEHHS] COXPAHEHUS MACChl, UMITYJIbCA U SHEPTUH, (OPMHUPYIOLIUE CUCTEMY
ypaBHeHuit HaBpe-CToKca (B CyIIECTBEHHO JO3BYKOBOM IPUOJIMKECHUN).

Ha puc. 1 npencrasnena 3-D mozens ataxka mapkuHra, mocTpoeHHas B mporpamMme PyroSim
[7], Brmouaromias pemarens FDS (Fire Dynamics Simulator) [8]. Pemarens (umm solver) FDS
B HacCToslIllee BpeMs HMEET JIOBOJIbHO IIHPOKOE pPACHpOCTpPAHEHHUE B HHKEHEPHOM MpaKTHKe
U TIPUMEHSIETCS IS pelIeHust O0JIbIIOro Kpyra 3aaad B 001acTi nmoxxapHoi 6e3onacHoctu. [lpuuem
MOJIETTUPOBAaHUE TIOKapOB C IIOMOMIbIO JAHHOTO pelIaTesis BO3MOXHO KaK B 3aMKHYTBIX
MTOMEIIEHUSX, TAK U B OTKPBITOM IIPOCTPAHCTBE.

[ToeBass Mojens u KoMIbOTepHBIH Ko7 FDS paspaGortansl B HanmoHanbHOM WHCTHTYTE
crangaptoB u TexHojoruii CHIA (NIST). IIporpamma pacmpoctpansercss OecIulaTHO M MMEET
JIOCTaTOYHOE KOJIMYECTBO BeprUKAIi 1 Bamuaanuii [9].

VpaBuenuss cuctembl HaBbe-CTOKca  pemialoTcss UYMCIEHHO C  HCIOJIB30BaHUEM
anMpPOKCUMAIMA TTPOU3BOAHBIX KOHEYHOPA3HOCTHBIMU aHanoramu [10]. O6macth mcciemyemMoro
OKPY’KaIOILIEro MPOCTPAHCTBA (HAIpUMeEp, Taxka MapKUHTa) pa30MBAETCs B CHELHAIBLHON MPOrpamMme
pacyeTHOM TpPEXMEPHOM JEKapTOBOM CeTKOH. B pesynbrare pemieHus ypaBHEHUM HEpa3pbIBHOCTH
U TIEpeHOCa MMITYJIbCA BBIUUCISIFOTCS 3HAUCHHS (DU3MYECKUX BEIMYMH B SIUCHKAX PACUCTHOW CETKH
1 pOpMUPYIOTCS MOJISE CKOPOCTH, JABJICHUS, TEMIIEPaTypbl, KOHIIEHTPALUH T'a30B U T.1.

B nanHoM paccMaTpuBaeMoOM cilydae O0JIaCTh MCCIIEOBAaHUS pa30HBajiaCh HAa HECKOJBKO
pacueTHBIX CETOK. BbIIM UCHOIB30BaHbl paBHOMEPHBIE IEKAPTOBBI PACUETHBIE CETKH, pa3Mep siueeK
cocrasui 0,125x0,125x0,125. KonmnyectBo stueex — 1 493 760.

B ycnoBusx omHOrO U3 CLEHapHeB TMoOXapa MPOTHO3UPOBAIOCH paclpoOCTpaHEHHE
MPOJIYKTOB TOPEHUsS IO TEPBOMY 3Taxy MapkuHra. Kiamanel ABIMOYHAlIEHHS B COOTBETCTBHH
C MPEJICTABJICHHON MPOEKTHOM TIOKYMEHTAlME pacroyiarajiich Ha BbIcoTax 2,2 M, 3,7 M OT YpOBHSA
pacrionioskeHust 3Taka. KomrmeHcanus BO3qyxa OCYIIECTBISIACh 4epe3 CIHEHabHBIE MPOEMBI
B HApYXHBIX KOHCTPYKIIUSIX 3/1aHUS.

s sBakyauuu Jrofieil B ciyyae mo)kapa Ha OOBEKTE MPEAyCMOTPEHBI JBE JIECTHUYHBIC
kietku (JIK) tuma JI1 (B pacu€THOM MOzenu Ha puc. 1 BBIJCICHBI CHHUM IIBETOM).

oV 089103 8 0o 0 B O1/Fan01

‘zenll
oanyxoeon BO2/Fan0l

Puc.1. 3-D mogenp nepBoro sraxa napkuHra

[lo pe3ynpTaram pacueToB BpPEMEHHM AaKTHBAIlMM CIPUHKIEPHOIO oOpocutess (pasphiB
TEIUIOBOTO 3aMka), BbimojiHeHHoro mo I[Ipmmoxenuto B.2 CIT 485.1311500.2020, momydeHsl
CIIeITyIOIIHE BpeMeHa CpadaThIBAHUS CHCTEM IPOTHUBOIIOKAPHOM 3aIUTHI C YIETOM UX WHEPIIOHHOCTH:
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— BpeMsi 3a1ycKa CUCTEMBI JIbiIMoyaaneHus — 196 c;

— BpeMs IToJa4M OTHETYIIAIIero BemecTa — 234,8 ¢ (10 ’Toro MOMEeHTa MaccoBasi CKOPOCTh
HE MOXET ObITh YMEHBIIICHA B J[BA pa3a);

— BpeMsl cpadaThIBaHUs OMOBEIIEHUS O MoXkape (BpeMs Hauaia dBaKyalliu) JJisl TOMEIIeHU I
0e3 ouara nokapa — 176 c;

— BpeMs HavyaJia dBaKyalruu Jisi IOMEIIEeHUs — ToTy3Taxka moxkapa — 30 c.

B monydeHHBIX BpeMeHax 0co00e BHUMaHHE CTOWT YIEIWTh BPEMEHH Hauyaia dBaKyalluu
C TOJydTaKa IOXapa, KOTOPOE€ OJHOBPEMEHHO SBISICTCS M TIOMEIICHHEM odvara Ioxapa.
B cootBerctBuM ¢ 1. 32 Metoauku [4], eciii MECTOM BO3HMKHOBEHHUS TOXapa SBISETCS 3aTbHOE
MOMEIIEHUE, TJIe TOXKap MOXET OBITh OJHOBPEMEHHO OOHApYKEH BCEMHU HAXOMISIIMMUCA B HEM
JIIOJIBMH, TO BpEMsl Hayala SBaKyally IPUHUMAETCSI PAaBHBIM HYJIIO.

OnHako TOMEIIEHHWE ovara IoKapa, KOTOpPOE OJHOBPEMEHHO SBJISETCS IOJTYITaKOM
noxkapa, He MOXET pacCMaTPUBATHCS KaK 3aJIbHOE MOMELIEHUE, MOCKOJIbKY UMEET MPOTSKEHHbIE
pasMepsl U 00JIacTH, HAmpUMeEp, 3a CTEHAMH paMIIbl, TNIe TOXKap HE MOXKET OBITh OOHApYKEH
BHU3YaJIbHO BCEMH OJTHOBPEMEHHO.

Kpome »storo, B coorBerctBuu ¢ m. 36 Meroauku [4] mpu ompeneieHUU YCIOBHOU
BEPOSITHOCTH TOPAXKEHHsI JIIOJIeH, HAXOISAIIMXCS B MOMEIICHHHM Odvara moskapa, He JOIMYCKaeTCs
yunthiBath Hanmmuue B 3ToM mnomenieHun AVYIIC m COYD. CooTBeTcTBeHHO, corjlacHO 1. 31
Meroauku [4] nns ompeneneHUss BpEMEHHM Hadajia sBakyanuu B 3maHusx 0e3 COYD mnsa sraxa
noxkapa BpeMs Hauaja 3BaKyallid IpuHUMaeM paBHbIM 0,5 MUH.

Pe3ynbrarsl pacdyeToB Uisi OJAHOTO W3 CIEHApHEB MpuBeneHbl Ha puc. 2. Ha pucynke
MOKa3aHo MoJie BUAMMOCTH uepe3 220 ¢ OT MOMEHTa Havaja TOpeHHsl Ha nmepBoMm staxke. HecMmotps
HAa TO, YTO Ha HEKOTOPHIX YYaCTKaX MyTel 3BaKyalliu BUJMMOCTE BCe ellle ocTtaercs 6onee 20 M, BBIXO
M3 dTaka CUYMTAETCS 3a0JIOKMPOBAHHBIM, TaK KaK JOCTUTHYTO MpeNeibHOE 3HAYCHHE BHUAUMOCTH
B TOYKE, PaCIIOJI0KCHHON HAIPOTHB 3BAKYaIllMOHHOTO BhIXO/a C 3Taka (HanmpoTuB Beixoaa B JIK).

DEaEyaLHMoHHELL
BEIxOO gepes JIK

o g 5 & ] & N
=1 = = = =] L=

e . & . -
=2 B = & S

1o0gTelA

Puc.2. Tlosie BuAMMOCTH HA BbICOTE 1,7 M OT YPOBHS MEPBOIo 3TAkKa

HroroBoe cpaBHEHHE pacuyeTHOTO BpPEMEHU OJBAaKyallMd W BPEMEHH OJOKHPOBAHHS
9BaKyallMOHHBIX NyTel U BbIx010B ODII B pacCMOTpPEHHBIX CLIEHAPUAX MOKA3AJI0, YTO TPOMEKYTOK
BpEMEHH OT MOMEHTa OOHapyKEHHsS TIoKapa 10 3aBEpIICHHS IpoIlecca SBAaKyalllu JIOACH
B 0€30MacHYI0 30HY HE MPEBBIMIAET HEOOXOAMMOTO BPEMEHH 3BaKyallMH JIOJCH MpU ToXKape.
CrnenoBaTenbHO, MOKHO 3aKJIIOUUTh, YTO B YCJIOBHUSIX PACCMOTPEHHBIX CIIEHAPHEB MPOEKTHBIX
MmokapoB Oe3omacHas dBaKyarus JIIOJCH W3 3[aHUsd TapKUHTa TIPH  TOXape CUYHTACTCS
oOecrieueHHON, B TOM YHCJIE C YY4€TOM HHEPIMOHHOCTH cpabaTeiBanusi AVII, a 3HauwmTt, mis
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MOMEIIEHUN paccCMaTPUBAEMOTO OOBEKTAa JIOMYCKAETCS CHUCTEMY IMOKAPHOW CHUTHATH3AINH
HE MpeycMaTpuBaTh [2].

TakuMm oOpa3om, Ha MPUBEACHHOM MPUMEPE pacueTHOe 0OOCHOBAHHUE OTCYTCTBHSI CHCTEMBI
MOYKapHOM CUTHAIM3ALMKU B NOMELICHUSIX NMapKUHIa, 3alIMIIAEMOTO aBTOMAaTHYECKON YCTaHOBKOU
[0KapOTYILIEHHUS], IPOJAEMOHCTPUPOBAHO:

— st 00OCHOBaHHUSI OTCYTCTBUS Ha OOBEKTax 3amuThl kjacca d5 cucTteMbl MoOKapHOM
CUTHAJIM3allid HEOOXOJUMO BBIMOJHUTH KOMITBIOTEPHOE MOJICTHPOBAHUE JIUHAMUKH TI0XKapa
¢ yueroM BiMsiHHS Ha pacnpoctpaHeHrne ODII uMeromuxcs CUCTEM MPOTHUBOIOXKAPHOM 3allUThI
Y TIPOaHAIM3UPOBATh BBHINOJIHEHNE HA TaHHBIX 00BEKTaX YCIIOBUS 0O€30MacHOM 3BaKyalluu JIOAEH,
orpeaeneHnue KOToporo AaHo B cT. 53 Ne 123-D3 [1];

— uHepuuoHHOCTh AVYII yuuThiBaeTcs uepe3 BpeMeHa cpabaThIBaHUSI OCTAIBHBIX CHCTEM
MPOTUBOIOKAPHON 3aIUTHI;

— npu Mozenposanuu ODII uHelHas CKOPOCTh PacIpOCTPAHEHUS IUIaMEHHU B niepBble 10 MuH
mo’kapa JIOJbKHA OBITh YMEHBIIIEHA B JIBA pa3a, TaK Kak MPH JaHHBIX YCIOBUSX OMPEACISETCS BpeMs
AKTUBALMU TEIUIOBOTO 3aMKa OPOCUTEIIS;

— B KayecTBEe aBapPHUIHBIX CUTyallud MOJKHBI OBITh PACCMOTPEHBI CIEHAPUU MPOEKTHBIX
M0KapoB, MPHU KOTOPBIX PEATU3YIOTCS HAUXYILIWE YCIOBUS Pa3BUTHS Moxapa. Takue ycCIOBHs
MOTYT OIpeNesaThCsl Hauboyee yAaJeHHBbIM pAaCMOJIOKEHUEM OCH KOHBEKTHBHOW KOJOHKH
OTHOCHUTEJILHO OpOCHUTENel, Hanbosiee ylaleHHbIM PAacooKEHHEM ouara rmokapa ot AbIMOIIPEMHBIX
YCTPOMCTB.
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Annomayus.  OcBeUIeHB  HEKOTOPBIE  BOMPOCH  OOCCTICUCHHS  TIOXKApPHOW  0€301acHOCTH
MHOTO(QYHKIIMOHATLHBIX 3JIaHUA, SBIISIONUXCS OJHUM U3 MEPCIICKTUBHBIX BUIOB aPXUTEKTYPHBIX OOBEKTOB
B COBPEMEHHOU TOPOJICKOI 3acTpoiike. X CTpOUTENBCTBO CETOMHS OBICTPO U TUHAMHYHO Pa3BUBAETCS, OHU
SIBIISIIOTCS.  BOCTPEOOBAHHBIMH OOBEKTAMH WHBECTUIMH, CTUMYJIHPYS TPH OTOM pa3BUTHE HOBBIX
TEXHOJOTHH, WHKEHEPHO-TEXHUYCCKUX PEHICHHH M apXUTCKTYPHO-TLUIAHUPOBOYHBIX TMpreMoB. M3BecTHO,
YTO BO3BEJICHHE OOBEKTOB COIMATBLHON UH(PPACTPYKTYPHI, TAKMX KaK MOJUKIHHUKH, ETCKUE CaJIbI, ITKOIIBI,
BCETJIa OTCTABAJIM 110 CPOKaM BBOJIA B DKCIUTYaTaIlWIO JKWIIBIX 3JIaHHM, YTO CO3/aBasio OOJbIINe Heyn00cTBa
JKUTEISIM, TPUBOAWIO K TIEPETrpy3Ke CYIIECTBYIOMIMX OOBEKTOB HHGPACTPYKTYpHl. lIpoekTupoBaHme
U CTPOHTENHCTBO MHOTO(YHKIIMOHAIBHBIX 3JaHHA MOXET PEIIUTh KaK apXUTEKTYpPHO-CTPOUTEIbHBIE, TaK
U COLMAJIbHO-OKOHOMUYCCKUE 3aJladyr IIPpU HOBOM CTPOUTECIILCTBA U B YXKC CIIOKUBIIIEHCS 3aCTpOI‘/‘IKe npu
PEKOHCTPYKIHH. Ba)KHO, qTo MHOI‘O(I)YHKHI/IOHEU'IBHLIC 3aHUs ITOBBIIIIAKOT ITJIOTHOCTH 33CTpOfIKPI Hu, 4To
camoe TJIaBHOE, TPH 3TOM YCTpPaHSAETCS OTCTaBaHWME B PA3BUTHHU COLMAIBHON MHPPACTPYKTYPHI OT TEMIIOB
YKUJIAIITHOTO CTPOUTEIHCTBA.

Kniouesvie cnosa: MHOTOQYHKIMOHANBHOE 31aHue, ohuc, Kade, KHHOTEATp, CyIepMapKerT,
amapTaMeHThl, YHHMBEpPMar, pa3BIIEKAaTENbHBIA IEHTp, MapKUHT, IOABAJ, IyTH 3BAaKyalllW, JIECTHHUIIBI,
MEePEXOIbI

Js umrupoBanus: Jlexrepesa B.B. MHoropyHkuuMoHaIbHBIE 30aHHS M OOECleYeHHE HX MOXapHOH
0e30macHOCTH TpH NpoeKTHpoBaHuM // Han3opHas AeATeIbHOCTh M CyAeOHast SKCIepTH3a B CHCTEME
6e3onacHoctu. 2022. Ne 4. C. 13-17.

MuorodynkiroHanbphble 3aanus (M®3) (multifunctional building) B EBponie u B HeKOTOpBIX
cTpaHax A3UUW TOJYYUIIM YK€ JIaBHO IIMPOKOE MPUMEHEHHE, a B PoccuM HMX MPOEKTUPOBAHUE
1 MacCOBOE CTPOMTEIILCTBO HAa4yaoch TOJBKO B KoHIe XX B. — Havane XXI| B. CHauana 310 ObLIN
€IMHUYHBIC 3/1aHUS, U B OCHOBHOM OHH CTPOMJIUCH B MOCKBe, HO yxke 3a rnocyieanue 20 JIeT v B Ipyrux
ropojax ObLTO BO3BEICHO OOJIBIIIOE KOJIMIECTBO TOPTOBO-PA3BICKATEILHBIX IICHTPOB, JACTIOBBIX IIEHTPOB.

M®3 — 5T0 HEHOBOE M300pETEHUE B CTPOUTENHCTBE, TTOI0OHBIC HJIEU TAKOTO CTPOUTEIHCTBA
IIPUMEHSIINCh U paHee. [IpuMepomM MOXKET CIyKUTh KYNEUECKUH KUJIOW JOM JOPEBOIIOLMOHHON
Poccun, ocoGeHHO B MPOBHHIMAIBHBIX TOpOAax. BobIIyI0 4acTh BpEMEHH MpEAIpPUHUMATETh
C ceMbell HaxXOIWJICS B JOME, KOTOPHI OJHOBPEMEHHO CIYXWJI W KUIHIIEM, U MECTOM PabOTHI.
[TepBbIit dTak 3maHUsS ObUT TpEIHA3HAYEH /I MPOU3BOJICTBEHHBIX WM KOMMEPYECKUX IIeJIei
(3mech ObUIM JIaBKM, KOHTOPBI), a BBIINIC HAXOIWJIAch KHWias 4yacTh Aoma. [lomBam moma mor
HCTOJIb30BAaThCS KaK CKJIAJ JJI XpaHEHHsS] TOBapoB. TO €CTh B 3JaHUU PACHOJIArajiiCch MOMEIICHUS
Pa3TMYHOTO HAa3HAYCHHUSI, UJIH 110 COBPEMEHHOM KJIAaCCU(UKAIIMY — IIOMEIICHHSI Pa3TUYHBIX KIIACCOB
1o GYHKIIMOHATLHOMY Ha3HAYCHHIO U Pa3HbIX KJIacCOB (DYHKITMOHATBHOM MOKAPHOW OMACHOCTH.

OCHOBOIIOJIOXKHUKOM COBPEMEHHOTO CTPOUTEILCTBA 3JaHMM C pPa3HBIMU (DYHKIHSAMU
cuntaetcs (pannysckuii apxutekrop Jle-Kop6io3se. CipoekTrpoBaHHbI UM A0M «MapcenbcKas
xwias enuHuna» (1947-1952 rr.) Obln 3amymMaH Kak SKCIEPUMEHTAJIbHBIA NI KOJUIGKTHBHOTO
npokuBaHus. 17-3TakHbId A0M BKIOYan 237 WHIWBHUIYAIBHBIX KBAPTUP M TOMEIIECHUS IS
MIPEAOCTaBIICHHS Pa3IMUHbIX yCIyT (cepBrca). Ha ogHOM M3 3Taxkel 1o 00euM CTOpoHaM KOpUI0pa
APXUTEKTOp 3aMpOEKTUPOBAT MAJICHbKUE MarasuHbl, Kade, MapuKMaxepCcKue M TOCTHUHUILY.
Ha xpsime pa3meniaiics 6acceiit, a ajis JIeTei ObLIN MpeyCMOTPEHbBI HEOOJIBIINE TTOMEIIICHHS IS
IIKOJIBHBIX 3aHATUH. 3aJ CIYKUJ JJIs1 3aHSITUNA THMMHACTUKOM, a TAaK)Ke ISl MPOBEICHUSI KOHILIEPTOB
u criektakieit [1].

© Cankr-Tletepoyprekuii yauepcurer I' TIC MUC Poccuu, 2022
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Omanm w3 mepBeix M®P3 B Poccum Obun «Park Place», pacnonoskennsiii B Mocke
Ha JIeHMHCKOM TpocCIieKTe, MOCTPOeHHBIN B 1992 1., B €ro cocTaB BOILLIM KaK KWJIbIE TOMEIICHHUS, TaK
1 O(PUCHI.

K coxanennio, HOpMBI 10 MPOEKTUPOBAHHUIO TAaKUX 3/1aHUH B TO BPEMs OTCYTCTBOBAIH,
Y TIPU TIPOEKTUPOBAHUH TIpeTyCMaTpUBAIacCh pa3paboTKa crieluaabHbIX TexHuueckux ycnosuit (CTY).
B Hux 3aknaapiBadich B OCHOBHOM TPEeOOBaHMS C YBEIMUYEHHUEM BCEX HOPMATHUBHBIX IMMOKazaTeseu
(IpeaenoB OTHECTOUKOCTH, PACXOI0B BOJBI  JIP.). 3MaHUS EIUIN HAa OTCEKH IMPOTUBOIOKAPHBIMU
CTEeHaMM, YTO HE BCErJa IO TEXHOJOTHYECKUM COOOpakeHUSM YyCTpauBallo 3aKa3uukoB. Torna
BMECTO TIPOTHUBONOXAPHBIX CTEH, IMpeIycCMaTpUBaIach BO3MOXHOCTh OpOIIEHUS IPOEMOB.
Cno>XHOCTH BO3HUKAJIU M TIPH 00eCTIEeYeHUH 0€30MMacHON dBaKyaruy (HEOOX0IMMOCTh 00ecTIeueHus
HECJIMSIHHSI TIOTOKOB B JISCTHUYHBIX KJIETKAX W3 MOMEMIEHUH pPa3HBIX KJIACCOB (YHKIIMOHATHLHOM
MOKapHOW OTIAaCHOCTH).

[Ipob6nemam obecnieuenusi moxkapHou Oe3ornacHocT M®3 ObUIM TOCBAIIEHB MHOTHE
nyonukamuu. B cratee mpodeccopa E.E. KuproxaniieBa orMeuanoch, 94To «paHee NEHCTBYIOIIAs
HOpMaTHBHas 0a3a OblIa OCTPOEHA HA OCHOBE TPEOOBAHMMU, MPEABABISEMBIX K OOBEKTY KaKOTO-
00 Ha3HAYCHHS, TO €CTh B OCHOBE pa3paOOTKU TPeOOBAHWI HOPM CTOsIa TEXHOJIOTHS 37aHUS
(>kmiioe, OOIIECTBEHHOTO Ha3HAYEeHHUs, POU3BOACTBEHHOIO Tpoliecca, CKiaaa u T.1.). Ilpu 3amene
MOHATHS «Ha3HAYeHUe» 37aHus (MOMELIeHMs) Ha TMOHATHE «KJIacC (PYHKIIMOHATILHOU IMOXKapHOM
OMMACHOCTH» MEXaHWYECKH CTalld 3allylaTh 3JaHUE, a HE «TEXHOJIOTUYECKUI» MpoIiece,
MIPOUCXO AN B 3HaHuu» [2].

Kak mokazan 0030p 3apyOexHbIx nyOnukanuii, M®3 [OIKHBI COCTOSATH HE MEHEE 4YeM
13 TpeX GYHKIUOHAIBHBIX KOMIIOHEHTOB, MPUHOCAIINX JTOXOJ] U UMEIOLINX HE3aBUCHUMOE Ha3HaYEHHE.
Kpome Toro, 3apyOexHbIe CIENHUATUCTBI CYUTAIOT, 4TO Bce (yHKumu B M®D3 momxkHBI OBITH
O00BEAMHEHBI OJHUM MPOCTPAHCTBOM C LIEJbIO CO3JaHHS MAaKCUMaJIbHO KOMGOPTHOM cpeabl Ass
peanu3aiuu 6a30BbIX (YHKIMNA TOPOACKOM KU3HU.

B Poccun cnenumanuctel otHOCAT K M®3 mpoekThl ¢ AByMS u OoJiee (yHKIIMOHAIBHBIMHU
COCTaBJISIONINMHU, TIPH 3TOM KakJas u3 QyHKIHN T0bKHA POPMHUPOBATH CAMOCTOSTENBHBIN CIIPOC.
Kak ormewator B GVA Sawyer (rpynma KoMmaHwid paOoTaeT Ha POCCHMCKOM PBIHKE
C KOMMEpPUYECKOW HEABIKMMOCTBIO), ecinmi B M®D3 mpeacraBieHO ABe pasiuyHble (YHKIIHH,
TO B 3aBUCMMOCTH OT Ha3HAuUEHUS, KaK MPaBUIIO, BeIIEISIETCS MPOGUINPYIOIasi U BTOPOCTEIIEHHAS
¢bynkuun (Hampumep, opUCHO-TOPTOBBIN, TOPTOBO-O(UCHBINA, OPUCHO-TOCTUHUYHBIN HEeHTp). s
TOro 4YToObl OOBEKT MOXHO OBUIO Ha3BaTh B IMOJHOM Mepe MHOTO()YHKITMOHAIBHBIM,
BTOPOCTETICHHAss (PYHKIMS OJDKHA COCTaBiATh He meHee 10 % or oOmieil mmomanyn o0bekTa —
B IPOTUBHOM CJIy4ae Hajluuue HeMpO(pUIbHBIX IUIOMIA el B 00bEKTE MOKHO Oy/IeT OTHECTH K €ro
COIYTCTBYIOLIEH HHDpACTPYKTYpeE.

Kak Obulo oOTMEUYEeHO BbIII€, HOPMATUBHbIE JIOKYMEHTHl IO TMPOEKTUPOBAHUIO
W DKCIUTyaTallMy TaKUX 3/IaHWH, B TOM YHCIIe U MO OOECIEYCHHIO MX MOKapHOW 0e30MacHOCTH,
JIOJITO€ BPEMSI OTCYTCTBOBAIM U TOJIBKO B 2019 1. ObuTH pa3paboTaHbl BIEPBHIC U BCTYMIIA B CHITY
B 2020 r. CII 456.1311500.2020 «CBon mpaBui. MHOropyHKurOHaIbHBIE 31aHus. TpeGoBaHus
nmokapHo# 6e3omacHocTi» [3].

Hemuorum panee ObUIM pa3paboTaHbl MpaBWa MTPOSKTUPOBAHHS U  DKCIUTyaTaI[uu
(toproBeix komiuiekcoB M®P3): CII 1601325800.2014 «Cpon mpaBuia. 3gaHUST ¥ KOMIUICKCHI
MHOTO(YHKITHOHAIbHBI. [IpaBuiia mpoeKTUpOBaHUs», BBeACHHbBIE BepBbie 9 sHBaps 2014 r. (¢ u3m.)
nu CIT 306.1325800.2017 «CBox mnpaBui. MHOTO(QYHKIIMOHAIBHBIE TOPTOBBIE KOMIIJIEKCHI.
[TpaBuia skcrutyaraiuny, BBeaeHHbd 19 mapra 2018 r. [7].

B no6Gasnenue x 3tuM Hopmam DenepanbHbBIM [IEHTPOM HOPMHUPOBAHHUS, CTaHIAPTU3ALMU
M TEXHUYECKOM OIIEHKH COOTBETCTBHS B CTPOUTENHCTBE MUHUCTEPCTBA CTPOUTEIHLCTBA
Y KWIHIIHO-KOMMYHaIbHOTO X03siiicTBa Poccuiickoir deneparuu B 2019 1. ¢ 11€/1b10 TOBBIIEHUS
KaueCcTBa BBIMOITHICMBIX MPOCKTHBIX pa0OT 3a CUET HMCIIOH30BAHMS €IWHBIX MOIXOJ0B HA OCHOBE
YHU(DUIIMPOBAHHBIX METOAMK H TEXHOJOTruid ObUTo paspaboraHo «Meroaudeckoe mocodue
[0 MPOEKTUPOBAHHUIO APXUTEKTYPHO-TJIAHUPOBOYHBIX PEIICHHH MHOTO()YHKIIMOHAIBHBIX 3TaHHMA
u koMmiuiekcoBy. Takxe B 2017 r. «DenepanbHbIM LEHTPOM HOPMHUPOBAHUS, CTaHIApTU3ALUU
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U TEXHUYECKOW OLIEHKM COOTBETCTBHUS B CTPOUTEIILCTBE» pazpabOTaHO emi€é OJHO METOAMYECKOE
nocobne «OcoOEHHOCTH MPOEKTUPOBAHUS MPOTHBOIOKAPHOM 3aIIMTHl MHOTO(PYHKIIMOHATbHBIX
3IaHU ¥ KOMILIEKCOBY [5, 6].

B nomomp cnenpanucraM MOpPOEKTHBIX W MOHTaXHBIX OpraHu3alui, CTPaxOBBIM
KOMITaHUSAM, CIyK0aM 0e30macHOCTH pa3paboTaHo yueOHO-MeToauueckoe mocodue «OO0mme
TpeOOBaHUsI K KOMIUIEKCHOMY OOECTICYCHHIO 0e30MacHOCTH MHOTO(MYHKIIMOHATBHBIX BBICOTHBIX
30aHUM M KOMIUIEKCOB», IIE€PBBIA pa3Aeil KOTOPOrO IIOCBSILEH IPOTUBOIOKAPHOM 3aluTe
BBICOTHBIX 3JaHMM U YyHUKaJdbHBIX 00bekToB. Pazmen «lIpoTuBomokapHas 3amuTa» ObLI
pazpabotan BcemupHoii Axagemueii Hayk KOMIUIEKCHBIX cucteM Oe3omacHoctu (BAHKB),
Hayuno-nipon3BoacTBeHHbIM KoOpAuHAMOHHBIM 11eHTpoM (HIIKI]) «MuTepcurnan», Akagemueit
I'TIC MYC Poccuu u ap. [7].

Hopmamu deTko ompeneneHo, 4To MOXeT cumTarhess M3, a kakuwe 37aHUs HE OyayT
CUHUTATHCS MHOTO()YHKIIMOHAIBHBIMH, HECMOTpPSI HAa TO, YTO B HHUX PACIOJIATAOTCS MOMEIICHUS
Pa3IMYHBIX KJIACCOB (DYHKIIMOHAIBHOIO HA3HAYCHHUS.

3nanue, BKIIOUAlOllee B CBOM cocTraB JBa M Oosiee (hyHKIIMOHAIBHO-TUIAHUPOBOYHBIX
KOMITOHEHTa, B3aMMOCBS3aHHBIX JPYr C JAPYroM uepe3 MOMELIeHUs OOLIero MOJb30BaHUsl, —
oTHOcUtTcst K MO3.

3naHus, UMerIKe oJHO (PYHKIHMOHAIBHOE Ha3HAYEHHE, HO BKIIIOYAIOIINE B CBOM COCTaB
YacTH WM TOMEIICHUS pPa3IMYHBIX KJIaccoB (YHKIMOHATBLHOW IMOXKAPHOW  OMACHOCTH,
MPEeyCMOTPEHHbIE MO MPOIECCY AEATEIbHOCTU 3/1aHUs B IIEJIOM, a TaKXke ISl 0OCHy>KHBaHUS
OCHOBHOT'O KOHTHHTEHTA U 00eCIeYeHus IKCILTyaTauu oobexTa, kK MD3 He oTHOCATCS.

Taxxe He sBuasercs M®3 3gaHue, COCTOAIIEE M3 TMOXKAPHBIX OTCEKOB, HMEIOIINUX
CaMOCTOSITEJIbHBIE IIyTH DBaKyallud, IPU YCIOBUM, 4YTO KaXIblH M3 OSTHUX OTCEKOB MMEET
oTpeIeIeHHbIN Kiace GyHKIIMOHATBHOM moskapHoi onacHoctH (1. 3.5 CIT 456.13115000) [3].

Yacto k M®3 oTHOCHIM ceTeBble Mara3uHbl (Tuma «JIeHTta» u p.), 000CHOBBIBAs 3TO TEM,
YTO B 3JaHUM pPAaclojaraloTcs MOMEUICHHUS Pa3IUYHbIX KIJIAcCOB (DYHKIIMOHAIBHON MOXapHOM
OMAaCHOCTH: TOPTOBBIE 3alIbl, CKJIAJCKWE M MPOM3BOJICTBCHHBIC IOMEUICHUS, a TaKXe O(UCHL
OOBsCHASL 3TO TeM, UYTO Ja)xe B MOMEIIEHWU TOProBOTO 3ajla MPEIyCMOTPEHO pa3MeIleHHe
CTeIUTaKeH Il XpaHSHHsI MPOIYKIUH (CKIaa-mMara3uH). [Ipy 5ToM HE YYHTHIBAIOCH, YTO HATHYUE
ATUX MOMelIeHH olecreurnBaeT (YHKIMOHWPOBAHHWE Mara3vHa B I€JIOM, U PAcHOJIOKEHbl OHU
7100 B OTJIENIBbHBIX MOXKAPHBIX OTCEKAX, TM00 OTIACISAIOTCS MPOTUBOMOKAPHBIMH ITPETPATaAMH.

Jlns ckiiaga-mara3vHa TpeOOBaHUS O JEJIEHUIO Ha MOKapHble OTCEKH U K MYTSAM dBaKyalluu
IpeaycCMaTpUBAIOTCST HOpPMaMH, Kak A 37aHus MmarasuHa. Takke He Oyner cumratbesi MD3
oducHOe 3/aHUE, MMEIOIIee B CBOEM COCTaBe Kade WM CTOJOBYIO, IMPEAHA3HAUECHHYIO s
COTPYZAHUKOB O(HUCOB. A BOT 3/1aHUE TOCTHHHULIBI, TJI€ PACHOJI0KEH TOProBbIil HEHTP UK oducHoe
3/1aHuE C MPEeANPUATHEM PECTOpaHa, KOTOphIE SBISIOTCA HE TONBKO (DYHKIMOHAIBHO U JIOTHYECKH
pa3leIeHHBIMM U HMCIOJB3YIOTCS HE TOJIBKO NEPCOHAJIOM, HO M Pa3IMYHBIMHM IOCETUTEISIMH,
spisiercss MO3.

B cocraBe M®3 Hopmamu IpeaycMaTpUBAeTCSd BO3MOXHOCTb paclojaraTtb UJIbIE
MOMEILEHUS ISl TOCTOSIHHOTO U BPEMEHHOTO MPOXKUBaHUS (KBapTHUPBI, allapTaMEeHThl KBApTUPHOTO
TUNA, IIEHTXAyChl, HOMEpa FTOCTUHHII M anaprameHnTsl roctunui] — ® 1.3) — CII 160.1325800.2014
(ITpunoxenue b).

CpaBHUTENBHO HEJABHO NPU MNPOEKTHUPOBAHUU SKUJBIX 3/1aHUNM TOSBUIIOCH TOHSTHE
MIEHTXayC — KBapTUpPa, paACHOJIOKEHHAs HAa BEPXHEM J3TaXe 3JaHUS C  BBIXOJOM
Ha HKCIUTYaTUPYEMYIO KPBIILY, IpeIHa3HAYCHHYIO JJIs MOJIb30BAHUS KUTEISIMU JAHHOW KBAPTUPHI
(CIT 160.13258002014).

W cpaBHUTENBHO HOBOE NOHATUE — AnApmameHmsl — SKAIbIE TOMELIEHUS, NTPEJHA3HaYEHHbIE
JUISI BPEMEHHOI'O IIPOYKUBAHHUSI, KOTOPbIE MOT'YT IMPOEKTHUPOBATHCS B BUJE FOCTHHUYHBIX HOMEPOB
WM KBAPTUPHOTO THUIA MMOMEIICHUS IS BPEMEHHOTO MIPOXKUBAHUS (HAPUMED, TMPU CIaye BHACM)
(m. 3.1 CIT 160.1325800.2014).

[Ipu 3HaKoMcCTBE C HOPMATUBHBIMH JOKYMEHTAMH, K COXAJICHHUIO, BHIHBI HEKOTOPHIC
pasznornacus B TpedoBanusix CIT 160.1325800.2014 u CIT 456.1311500.2020.
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[IpoGiiembl 1 IEpCIIeKTUBBI IPEYTIPEKICHNS M TYILEHHS TI0KapOB

Eciu . 1.1 CIT 160.1325800.2014 nomyckaet npoektupoBanue MP3 BwicoToil 10 75 M
C pa3MelieHHueM OOIIECTBEHHBIX ITOMEIICHUH Ha J3Takax, pACIMOJIOKEHHBIX HE BBHINIE 55 M
U HMMEILIMX 3ariybneHue mom3eMHoil wacth g0 15 M, 1o m 1.1 CII 456.1311500.2020
OrpaHr4MBaeT BbICOTY 37aHUi 10 50 M. Cpazy BO3HUKAET BONPOC, €CIU Pa3pelIieHO HOpMaMu
npoekTupoBatb M3 BeICOTOI 10 75 M, @ HOPMBI MTOKAPHOK OE30MACHOCTH OTPAHUYHBAIOT BBICOTY
3nanus 50 M, TO 4TO JenaTh MNPOCKTUPOBIIMKAM: BBINOJHATH pacyeT pHUCKa, Mpeanaratb
npuoOpeTeHne cracateJbHOH TEXHHKH, OOecneuuBarolleld MpOBEIEHUE cracaTelbHbIX paldoT
Ha TakoW BBICOTE, WM CHOBa paspabarteiBaTh CTY 1o Bompocam oOecnedeHus MOKapHOM
0e30MmacHOCTH 3/1aHuUs (KOMILIEKCOB)?

Ilepeuenb momenieHui, KOTOpblE Jomyckaercss pacnonaratb B M®3, ykazaH
B CII 160.1325800.2014 (ITpunoxenue b), mo KOTOpOMY BO3MOXKHO pacroyiaratb >KHJIbIe
MOMEIEHUs KaK JIJIsl IOCTOSIHHOT'O, TaK U JIsl BPEMEHHOTO MPOKUBAHUS:

1. ’Kunsie noMemeHus:

1.1 KBapTups! (B TOM 4HCII€ IEHTXAYCHI).

2. IlomenieHust 1t BpEMEHHOTO MTPOKUBAHUS:

2.1 XKunble sueiiku U OJI0KU OOIIEKUTHIA.

2.2 Homepa rocTuHHULI.

CIT 456.1311500.2020 B nmepeyeHb MOMEIIECHUI, KOTOPBIE TOMYyCKaeTcs pacnojaratb B M3,
HE BKJIFOYMJI KBapTUPBI, IEHTXAY3bl U aMapTaMEHThl KBAPTUPHOTO THUIIA, XKHUIIbIE SYCUKU U OJIOKH
OOIIe)KUTUH, a TONBKO TOCTUHHUIBI M amapTaMmeHThl. Kak perymupoBaTh 3TOT BONpOC HpuU
pa3MelIeHUH TOMEIIEHNN?

[Ipu pemenun o0BeMHO-TUTAHUPOBOYHBIX perieHuit B M®3 n. 5.1 CII 456.1311500.2020
nomyckaer «B 3maHuax I, II cremeHel OrHeCTOMKOCTM Kiacca KOHCTPYKTMBHOHM II0KapHOM
ormacHoctt CO BMeCTO TPOTHUBOIOXKAPHBIX CTEH HCIIOJIb30BaTh OAMH M3 CHOCO00B (WK
UX KOMOMHAIIMM)», TIEPEYUCICHHBIX B M. 5.1, B YaCTHOCTH «YCTPOMCTBO INPOTHUBOMOXKAPHBIX
MEePEropoIoK 1-TO THIAa ¢ YCTPOWCTBOM 30HBI, CBOOOJHOW OT TOXKapHOW HArpy3KH, MIUPUHOMN
HE MeHee 2 M B 00€ CTOPOHBI OT MPErpaibh».

Hackonpko 3T cmocoObsl OyayT 3(h@eKkTuBHBI TpPH BO3HUKHOBEHHH IIOXKapa H €ro
pacnpocTpaHEeHUU?

O6ecnieynT M Tpenen  OTHECTOMKOCTH  IpoTuBomnoxkapHod  crensl  REI150
pOTHBOMNOXKapHas neperopojaka 1-ro tuna El 45 u 30HbI, cBOOOAHBIE OT MOXAPHOW HArpy3ku?
N kakve koMOMHAIMK U3 TIPEITIOKEHHBIX CIIOCO00B Hanboee 3¢ HEeKTUBHBI?

Bonbmioe coMHeHHE BBI3BIBACT W TO, YTO B MEPUOJ IKCIUTyaTallud TpeOOBaHHE K 30HAM
He OyeT MOCTOSIHHO BBIMTOJIHATHCA.

Crnemyer OTMETUTb, YTO HEKOTOpble TpeOOBaHUS MO OOECIEUCHUIO IOXKAPHOH
0€30MacHOCTH, BXOJAILIME B IMEPBOHAYAJIbHBIM BapHaHT MPaBUJI M YaCTHUYHO pacXOAsIIuecs
¢ TpeboBanusmu B CIT 456.1311500.2020 B cBsi3u ¢ u3meHeHUs MU NeNe 1 11 2 U3 TeKCTa U3BSITHL
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BE3OHACHOCTD ’KUZHEJAEATEJIBHOCTU

Hayuynas craTtbs
YK 614.841.249

ABTOMATHU3UPOBAHHAS CUCTEMA INOJAAEPKKHU TPUHATHUA
PEIIEHUM ITPU BLINTIOJITHEHUHY 3AJAY TPEYTPEXJIEHUSA

1 JINKBUJAIIMU YPE3BBIYAWHBIX CUTYAIIUM, CBSI3AHHBIX
C DKCILIO3UEN OJJHOM WX HECKOJIBKHUX «T'PSI3HBIX» BOMB
B MECTAX MACCOBOI'O TIPEEBIBAHUSI JIFOJIEM

“BoponnoBa AHHAa AHATOJIbLEBHA;

JloreunoB Uiabs ImurpueBuy;

JloooBa Codbs PenopoBHa.

Cankr-IlerepOyprexuii yausepeurer I'TIC MYUC Poccun, Cankr-IlerepOypr, Poccnst
gannavorontsova@msn.com

Annomayus. Pa3paborana OJIOK-CXeMa aBTOMATH3MPOBAHHON CHCTEMBI MOIJICP)KKU TIPHHATHSL
pelIeHUd NpY BBIIOJHEHUH 3a/1a4 MPEIYNPEXKICHUS U JTUKBUAAINN YPE3BBIYalHBIX CUTYAIMH, CBSI3aHHBIX
C DJKCIUIO3MEH OTHOW WM HECKOJBKHX «IPSA3HBIX» OOMO B MecTax MaccOBOTO NpeObIBaHUS JrOnEH
(KMHOTEaTphl, CHOPTHBHBIE apeHbI U T.1.). Heo0XomuMocTs NCTIONh30BaHNS aBTOMATH3HPOBAHHON CHCTEMBI
B TaKOM Ype3BbIYaHOW CHUTyauud OOYCIaBIMBAETCS HEBO3MOKHOCTHIO 0€3 IOMOIIM BBIYHUCIUTEIBHOMN
TEXHUKH COCTaBUTb AHAIN3 CUTYallMd M CIPOTHO3UPOBATH XapakTep €€ Pa3BHUTHUS, KOTOPHIA, B CBOIO
ouepesib, 3aBUCHUT OT OOJBIIOTO KOJNWYECTBA KpHUTEpUEeB. PaccMoTpeHBl 0OIIME TPWUHIMIBI CO3IaHUs
AaBTOMATHU3WPOBAHHBIX CHUCTEM. Pa3pa0oTaHa CTpyKTypa CIpaBOYHHKA aBTOMATH3WPOBAHHON CHCTEMBI,
B HEro  BXOZSAT: JOKYMEHTHI, COJEp)Kalllueé HOPMBI M TPHHLUIBI PaJUAlMOHHON 0e3011acHOCTH,
MEPOTPHSTHUS IO OOHAPYKEHHUIO M 0003HAUYCHHUIO paHOHOB 3apakeHHsl, TEOPETUIECKUE OCHOBHI JIO3UMETPHU
WOHW3UPYIOIINX U3ITYyYEHH, TIepeueHb TEXHUUECKUX CPEJICTB PAIUAIIMOHHOW Pa3BEIKU H T.1I.

Kniouesvie cnosa: dpes3BbluaiiHas CUTyalMs, SKCIUIO3US «TPSA3HOW» sIepHOM OOMOBI, Oe3zomacHast
9BaKyaIysl, «OMacHOE COCTOSHHEY

Jasi nutupoBanus: Boponrosa A.A., Jlonrsunos H.J[. Jlo6osa C.D. ABTOMAaTH3MpOBaHHAS CHCTEMA
MOIJICPKKU MPUHATHS PEIICHUI MPH BBITOIHEHUH 33134 NPEIYIPESKICHUS U TUKBUIAIMHA YPE3BBIYATHBIX
CUTYyalluii, CBSI3aHHBIX C OJKCIUIO3UEH OJHOH WJIM HECKOJBKHX «TPS3HBIX» O0OMO B MecTaX MacCOBOTO
npeObiBanus Jirozel // HanzopHas nesiTensHOCTh M cyieOHast SkcnepTusa B cucreMe OesomacHoctr. 2022, Ne 4,
C. 18-21.

Bo BceM Mupe HEYKOCHHMTENBHO pacuiupsieTcs cdepa MPUMEHEHHs PaJuOHYKIUIHBIX
HCTOYHUKOB B Pa3JINYHBIX OTPACIIAX HAPOAHOIO XO35MCTBA, HAYYHBIX UCCICJOBAHUAX U MEIUIMHE.
CrenoBarenbHO, Y)KECTOYAETCS M KOHTPOJIb 32 000POTOM TaKHUX BEIECTB CO CTOPOHBI TOCYAAPCTBA.
B 2005 roxy Owwa nmpunasta MexayHapoaHas koHBeHIUs Opranuzanuu OObenuHeHHbIX Harmit
C LIEJIbI0 KPUMUHAIM3AIMK aKTOB JIEPHOIO TEPPOPU3MA U COAECHCTBUS COTPYAHUUYECTBY MOJIULIAN
U CyIeOHBIX OPTaHOB JUIS TPEAOTBPAIICHHS, PACCICIOBAHNS M HAKA3aHMUs 33 OTH aKThI [1].

Ha o6aze ®I'YII BHHNW xumuueckux TexHosormii Pocaroma co3zman llentp
roCy1apCTBEHHOI'O yueTa U KOHTPOJIS PaJUOAKTUBHBIX BEIIECTB U OTXOJ0B [2].

B despane 2022 r. ¢ Tpubynsl LVIII MiouxeHckoli koHGEpeHInY 1Mo 0€301MacHOCTH TJIaBOH
OJHOTO M3 COMpeNeNbHbIX K rpaHumnaMm Poccuiickoit ®@exepaunu rocynapcTB Oblila BBICKa3aHa
BO3MOYKHOCTb CO3/IaHUS «TPSI3HON» siIepHON OOMOBI Kak opyxus ciaepxuBaHus. CxemaTHuecKoe
MPEJCTABICHUE «IPSA3HOI» OOMOBI PEICTaBIEHO HA PUCYHKE.

© Cankr-Tletepoyprekuii yausepcuret I'TIC MUC Poccuu, 2022
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BEIIECTBO

Puc. CxemaTH4eckoe npeacTaBIeHUE «TPA3HON» siiepHOH 60MObI

B Hay4HON M OKOJIOHAyYHOH CpEAE€ HHTEPHET-CIIELUMAIKUCTOB TYT K€ BO3HUKIIU CIIOPBI
O BO3MOKHOCTH CO3[aHHUSI TaKOTO OPYKHS U NPUMEHEHHUS €ro ¢ LEeIbI0 MacCOBOIO MOPa)KEHUs
rpaxjaH. /[uama3oH MHEHUN, BBICKA3aHHBIX CIELHAIMCTAMH, PACIPOCTPAHSIETCS OT IOJIHOTO
UCKJTIOYEHHUS] BEPOSITHOCTH CO3JaHUSI Takod OOMOBI 110 OIICHOK IUIoHa/iel BO3MOXKHBIX 30H
3arpsi3HeHus. ['pybas omleHKa Takoi BO3MOKHOCTH MOKET OBITh PACCMOTPEHA Ha MPUMEPE aBapHUU
Ha YepnoOwuibckoit ADC. 1o coBpeMeHHBIM NPEACTABICHHUSIM B pe3yJibTaTe aBapuH Ha aTOMHOM
ANEKTPOCTAHIIMUA TPOU3OIIET BBHIOpOC mpuMepHO 150 T TOprOYero pajaMoOaKTHBHOTO BEIECTBA
B atMocdepy, iomaas 3arps3nenus coctasuia — 200 000 kM [3] (MMEHHO Ha TaKOW TUTOIIAIHN
ObUT0 3a()MKCHPOBAHO TOBBIIICHUE PAJAMOAKTHBHOTO (hOHA mocie aBapuu Ha YepHOOBUTCKOU
ADC), COOTBETCTBEHHO IS 3arps3HeHus | KM HeoOxoaumo 0,75 Kr paJliOaKTUBHOTO BEIIECTBA.
DT0 oueHb rpydas OlleHKa, BEIWYMHA OONYUYCHHS HAa JAHHBIX TEPPUTOPHSIX OIMPEICICHHOTO BHA
U TUIOTHOCTH BBIMAJIEHUS PAJAMOHYKIHUIOB OyIeT 3aBHCETh OT MHOXecTBa (akTopoB. K cambiM
TJIaBHBIM (paKTOpaM CJIeyeT OTHECTH: XapaKTep aBapUilHOW CHUTYyallud W HANPaBIICHUE JABHKCHUS
BO3JYIIHBIX Macc. BaXHOCTh JAHHOTO BOIpOCa CBs3aHA U C OTJIOKEHHBIMU IpoOJIeMaMH
3a00JIeBAEMOCTH Y€JIOBEKA TOCIe OOIy4eHUs, B TOM YHCJI€ OHKOJOTHYECKUMH 3a00JeBaHUSIMU [4].
JIy1st IepBONIPOXOAIIEB B U3YYCHUH paauoHYKiIHa0B emie B XX B. cTain o4eBUIHBIM TOT (DAKT, UTO
HE TaK BaXHO HEMOCPEICTBEHHOE BO3JCHCTBUE MOHU3HMPYIOLIETO H3JIYYCHHS Ha YEIOBEKa, Kak
OTJIO’KEHHBIE TTOCICSICTBHS 3TOTO BO3JCHUCTBHS: JIydeBas 00JE3Hb, 03KOT, HEKpO3 TKaHe# u T.1. [D].
Jlaxke HEOOJBIIOE MOBBIIICHWE PAAMALMOHHOTO (POHA MOXKET HETraTHMBHO CKa3aThCsl Ha CyIn0e
YelloBeKa, OKa3aBIIErocs B 30HE mopakeHus. (OcoOEHHO OIacHbl TEPPOPUCTUYECKUE aKThI,
CBSI3aHHBIE C JKCIUIO3UEH «TPsA3HON» OOMOBI, B MECTaX MacCOBOTO CKOIIEHUS Jitoneil. Hampumep,
COBpEMEHHBIE CIIOPTUBHBIE KOMIUIEKCH BMeIatoT okoyio 100 ThIC. 4en., U3BECTHO, YTO HA MOMEHT
aBapuu Ha YepHoObutbcKOi ADC Hacenenue r. [Ipunstes cocraBisuio o nepenuc okoio 50 000 gen.
DBakyalus U IepecesieHne TOro ropoJia CTajJo MEPONPHUSTHEM BCECOIO3HOIO 3HAUEHUSI.

Corpynaukamu «MHCTUTYTAa mpoOIeM ©Oe30macHOro pPasBUTHS aTOMHOM  OSHEPIEeTHKH
Poccuiickoil akagemMuu Hayk» CO3/1aHbl MPOrpPaMMHbBIE KOMIUIEKCHl M 0a3bl JAaHHBIX, MO3BOJISIOLINE
peliaTh 3aJaud PpagMallMOHHOTO MOHMTOPWHTA, OMNEPAaTHUBHOIO IPOTHO3UPOBAHUS U aBapUHHOIO
pearnpoBaHusi. B uX 4MciO BXOJAT Takue MporpaMMHbIE cpencTBa, Kak «Hoctpamamycy, «Jloza+»
u «bpusy [6], MO3BONSIONIME PACCUUTHIBATh AKTHBHOCTh MOHU3UPYIOIIEr0 UCTOYHUKA B TIEPBBIC YACHI
TI0CJIEe aBapuH, a TaKXKe JI030BbIE XapaKTEPUCTUKHU MOoJIel HOHU3UpYolero n3nydenus. K Hemocratkam
JAHHBIX Pa3pabOTOK CIIEAYET OTHECTH OTCYTCTBHUE PACUETOB 30H MOPAXKEHUSI TI0 aBAPHITHOW CUTYAIIWH,
CBSI3aHHOMW C IKCIUIO3UEH «TPSI3HOI» OOMOBI B MECTaX MAacCOBOTO CKOIUICHUS Jtofed. [ mpuHsTus
pelleHrsl M0 CIAaCceHHI0 JIIoJed HeoOXoauMma BO3MOXKHOCTh pacdeTa BPEMEHM 53BaKyallud Jrojeit
C YY4€TOM 30H 3arps3HEHUSI 1 BOZMOXKHOTO PAa3pyILIECHUS 3BAKyal[MOHHBIX BBHIXO/IOB.

ABTOpamMH CTaTbu TpPENpHHATA TOMbITKA pa3paboTaTh aBTOMATU3UPOBAHHYIO CHUCTEMY
MOJIEP>KKU TIPUHATHSL PEIIEHUIA TIPH BBIMOTHEHUH 337144 TIPETYNPEXKICHUS 1 JIMKBUIALIMN Ype3BbIYaiHbBIX
curyarmii (UC), CBSI3aHHBIX C SKCIUIO3MEH OJHOM WM HECKOJBKUX «TPSI3HBIX» OOMO B MecTax
MacCOBOT'0 MPeObIBaHUS JIFOJIeH (TaKUX KaK KHHOTEATPhI, CIOPTUBHBIC apeHbI | T.1.). HeobxoauMocTs,
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WCIOJIb30BaHUsI aBTOMATU3HPOBAaHHOW crcTeMbl B Takoi YC 00ycliaBTuBaeTCsl HEBO3ZMOKHOCTBIO
0€3 OMOIIIM BHIYMCIUTEIBHON TEXHUKHU COCTABUTh aHAJIN3 CUTYallUU U CIIPOTHO3UPOBATH XapaKTep
ee pa3BUTHsL, KOTOPBIi, B CBOIO OUEPEIb, 3aBUCUT OT OOJIBIIOTO KOJMYECTBA KPUTEPHEB.

B o6miem cniywae s ananmm3a YC mpuUMEHSIOTCS CIEAYIOIINE METO/IbI:

— paccyKIeHUE Ha OCHOBE IIPELIEIEHTOB;

— IOMCK MH(OpMaIUK B CIIPAaBOYHUKAX M 0a3axX TaHHBIX;

— UMUTALIMOHHOE MOJIETUPOBAHUE;

— CUTYallMOHHBIN aHaJIU3.

3amaum, pemraeMble J1000HM aBTOMATU3MPOBAHHOM CHCTEMOM [0 HPUHATHIO PELICHHIA,
JEJISITCS HAa TPU OCHOBHBIX KJlacca:

— MPOTHO3UPOBAHUE 0OCTAaHOBKH;

— OLIEHKA U KOHTPOJIb 00CTaHOBKU;

— MOATOTOBKA JAHHBIX JUIsl IPUHSTHUS PELICHUS U IIJITAHUPOBAHUS €ro peanu3alluu.

BrimomnHss nporHo3upoBaHue 0OCTaHOBKHM, aBTOMaTH3MPOBaHHAsl CHUCTEMa BbIAAET JaHHBIC
0 Hell Ha OCHOBE PACYETOB IO CHEIUAITLHBIM AITOPUTMaM (METOJIMKAM), B PE3yJIbTaTe WX BHIMTOHEHHUS
MOXKHO OIPENEITh  TpeOyeMbId COCTaB, CPOKHM TIPOBEACHHS W OOBEM IUTAHUPYEMBIX PadoT
no mukBuaau YC. KoHTponb U OIeHKY 0OCTaHOBKM OOECIEUYHMBAIOT IMPU IMOMOIIM COTIOCTABICHHS
JAHHBIX, TIOJYYEHHBIX U3 PA3JIMYHBIX WCTOYHHMKOB, B TOM YHCJE U IKCIEPUMEHTAIBHBIX, HAIIPUMED,
JO3UMETPUYECKHX.

Pa3zpaboranHas aBTOMaTH3MpOBaHHAs cUCTEMA MOJACPKKU IPUHITHS PEILIEHUH JOKHA
(YHKITMOHUPOBATH B IBYX PEIKUMAX:

— PEXUM MOBCETHEBHOM JESTEIbHOCTH — BO3MOXKHOCTH HAIOJHEHUSI CHCTEMbI MH(opMalmeit
U3 pa3IMyYHbIX UCTOYHUKOB coTpyaHukamu MUC Poccun;

— pexum YC — pesxuM NoAep>KKU NPUHATHSL PEIICHNI IPA OpraHu3alyiy Mep 10 JTUKBUIALUN
YC wunm npoBeleHHMS MEpONpUSATUH IO MOAroToBKE K mnporHozupyemol UC u CHMXKEHHIO
YEJIOBEUECKUX IMOTEPh, yIIepOa 30pOBBIO JIIOACH M MaTepualbHBIX MOTeph OT mocieAcTBuil UC
C MCTIOJIh30BaHNEM HAKOIIJICHHON MH(POpMAITUH.

B cayuae npornosupoBanus YC crucrema mpenocTaBiseT Tuiad padoT Mo OpraHu3aIuu Mep
no jukBuganuu YC winm npoBeneHHs MEpPONPUATUN IO MOATOTOBKE K mporHosupyemon YC,
o0Jaaron il BEICOKOM CTETICHBIO MPAKTHYHOCTH M YCTOMYMBOCTH K U3MCHEHUSIM.

ABTOMaTH3UPOBAHHAS CUCTEMA MOICPKKH MPUHATHUS PEIICHUH TOJKHA 00eCTIeYNBaTh:

— OLICHKY pHCKa BO3HUKHOBEHUS U BO3MOXKHOrO yxyauenus YC;

— BO3MOKHOCTh MojienupoBaHus pazsutus YC;

— BKJIIOYATh QJITOPUTM pacueTa CUJI U CPEACTB, HEOOXOAMMBIX AJIS MPEAYHNPEKICHUS WU
nukBuaanuu YC,;

— BKJIIOYATh aJITOPUTMBI OLIEHKH BO3MOXKHOTO yIiepOa OT pa3IMuHbIX onacHbIX ¢pakropos YC;

— MPOU3BOJIUTH KOHTPOJIh 0OCTAHOBKH MPH BEJACHUH aBapUMHO-CIIACATEIBHBIX PA0OT B 30HE
UC wim B 30HE MPOBEACHUS MEPOTIPUATHI TT0 ipeaynpexaeHuto YC.

Wntepdeiic aBTOMATU3MPOBAHHOM CHUCTEMBI MOJACPKKH JIOJDKEH OBITh WHTYUTHBHO
MOHSTHBIM, BpeMs paOOThl BEIUUCIUTENbHBIX U TOMCKOBBIX aITOPUTMOB ONTUMAJIbHBIM.

Oxwupmaercsi, 9To paboTa CUCTEMBI OyIeT CHOCOOCTBOBATH MHUHHMU3AINU YEIOBEYECKUX
MOTEPh M YCKOPEHUIO BPEMEHH MPUHSTHS pelieHui B cioxupiieics mociae YC oOcTaHOBKE.

B aBromarusupoBaHHyio cuctemy mno pearupoBanuio Ha UC, cBsi3aHHBIE C MOJPBIBOM
«IPSA3HOIY OOMOBI, 3aJI0KEHBI Ceayone 6a30BbIe pacueTsl U paszeis [7-10]:

— pacueT 30HbI MOPAXKEHUS B pE3yJbTaTe B3phIBA KIPA3HON» sSAepHON OOMOBI;

— BO3MOKHOCTh pacueTa BpeMEHH 3BaKyalluu ¢ 00bEKTOB C MACCOBBIM IIPEObIBAHUEM JIIOEH
(cTamMoOHBI, KHHO3AJTbI) C YU4ETOM OJOKHMPOBAHUSI HEKOTOPBIX 3BAKYAIIMOHHBIX BBIXOJIOB B PE3YJIbTaTe
B3DbIBQ;

— pacyeT 30H MOpaXEeHUsi B pe3ysbTaTe JO3UMETPUUYECKUX HUCCIEIOBAaHUN pagualiOHHOTO
(oHa C BO3MOKHOCTBIO ITPOPUCOBKHU KapT 30H MOPaXKEHUS [0 pe3yJIbTaTaM JI03UMETPUUECKOTr0 KOHTPOJIS,

— pacueT TUIMOBBIX 33Ja4 1O AAepHON PHU3UKe (1032 00ITydeHus U T.1.);

— OIICHKA TMOCJICICTBUI B3pPhIBA KTPSA3HON» OOMOBI;
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— pacyeT CWJI U CPEACTB JUIs BelEHHUs paboT MO JOKAIM3alMU U JUKBHIAIMH UCTOYHHKOB
panaloOHHOTO 3apaXKEeHHUS,

— CIpaBOYHbIE MaTEpUAIIbI.

OtpenpHOE BHHMMaHHE HEOOXOAMMO YIEIUTh pas3felly «CIpPaBOYHBbIE MaTepUalbI».
B nmanHylo cucteMy BKJIIOYEH CIPAaBOYHHK MO HAHECEHHUIO YCIOBHBIX 00O3HAUEHHH ¢ OBICTPHIM
MTOMCKOM 3JIEMEHTOB, CIIMCOK MOopa)xxaromux (akTopoB (yAapHas BOJHA, IPOHUKAIOIIAs paauallus,
palMoaKTUBHOE 3arpsi3HEHHE MECTHOCTH) M CIIOCOOOB 3alllUTHl OT HUX, JOKYMEHTBHI, COIEepIKallne
HOPMBI U MPUHLUIBI paualliOHHON 0€30MacHOCTH, MEPOIIPUATHS IO OOHAPYKEHUIO U 0003HAYEHUIO
pailoHOB 3apakKeHUsI, TEOPETUUECKHE OCHOBBI JO3UMETPUN MOHM3UPYIOLIMX U3Iy4YEHUH, epeUYcHb
TEXHUYECKUX CPEJICTB paJWallMOHHOW pa3BeIKd, CIpaBo4yHass HHGoOpMalus IO Ha3HAYECHUIO
U KJaccu(UKAUU CPEACTB MHIMBUAYAJIbHON 3alIUThI, IPUHLIUIIEI 0OOCHOBAaHUS BHIOOpa CpPE/ICTB
UHIUBUAYabHOM 3amuThl [ 10]. Ilepedens meponpusiTrii MO MPEIOCTABICHHUIO HACETIECHUIO CPEJICTB
HE00X0AMMOW MHIMBHYaJIbHON 3alMThl. Bee crpaBouHble MaTepuanbl JOJDKHBI OBITh JOCTYITHBI
B ycloBUsIX oTcyTcTBUs noakntoueHus k cetu MHTEPHET.

ABTOMaTHU3MpOBAHHAS CHCTEMa BBINOJHEHA Ha s3bIKe mporpammupoBanust C# [10, 11]

B cpeae Visual Studio 2022.
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Annomayusi.  VI3NOXEHBI  OCOOCHHOCTH  HCIIOJIb30BAaHUS  METOJOB  CaMOOpPTaHW3allMH IS
[POTHO3WPOBAHUSI BO3HUKHOBCHHUS YPE3BbIYAKWHBIX CUTyallMid. PaccMOTpeHBl CTPYKTypbl aJIrOpPUTMOB
MPOTHO3WPOBAHUS, BUJBI IENEBBHIX (DYHKIMNA, KPUTEPUH CEJCKIMUA TpU Tepedope Mojenei. AJNToputMm
METOJa CaMOOpPraHU3alMK pealn30BaH B BUAE mporpammsl 1iisi OBM. PaccMOTpeHbl OIX0IbI K PELHICHUIO
3aJ1a4¥ MOJEIMPOBAHUS OOJBIIOIN pa3MEPHOCTH U CYITHOCTh IPUHITUIIA CAMOOPTaHU3AINH, 3aKITF0YAI0IIasICS
B TIOCTCIICHHOM VYCIIOXHEHUM Mojeneil ueneBblx GyHknui. [IpeacraBieHa CTpyKTypa anrOpUTMOB
CaMOOpTraHH3aIllH, BKIFOYas KOMOMHATOPHEIE aJITOPUTMEI, CEJIEKIIMOHHBIE, TADMOHUYECKIE, HTePAIIMOHHBIS
Y aJITOPUTMBI HA OCHOBE HEWPOHHOW CeTH. YJENEeHO BHUMAaHHE BBIOOPY KPHUTEPHs CEICKIMH MOJCIeH
IeNeBbIX (YHKIANA, PACCMOTPEHBI KPHUTEPUU PETYISIPHOCTH, HECMENIEHHOCTH W OajaHca MepeMEHHBIX.
[Ipennoxena ykpymHeHHasi OJIOK-cxeMa mporpammbl aiiss OBM, peanusyromieid MeTo caMOOpraHu3aIuu.
Jliis BEIOOpA M3 COBOKYITHOCTEW MOJENEH, MMONyIeHHBIX Ha 3Talle CENeKIIMHA MOJIEICeH, ONTHMAaTIhHONH MOJIETH
HCIIOJIB3YETCS MPOoLeypa ONTHMH3AIMKM, OCHOBaHHAS Ha MOTU(HUKAIUN CHUMILICKCHOTO MOMCKA ONTHMYyMa
U WM3BECTHAs KaK KOMIUIEKCHbIN mMeToa bokca. s moJMHOMHANBHBIX MOJENEH KPaTKOCPOYHOTO MPOTHO34,
a TaKXkKe TapMOHUYECKHX, alreOpandecKuX W KOHEYHO-PA3HOCTHBIX MOJIENEH ONTOCPOYHOTO MPOTHO3a
chopMyITUpOBaHbl TIpaBWiIa BbIOOpa KpuTepus ceneknud. [logpoOHO paccMOTpPEeHBI ATAlbl alrOpUTMAa
KOJIMYECTBEHHOTO JIOJITOCPOYHOIO IIPOrHO3a.

Kniouegvle cnosa: mnporHozupyronige MaTeMaTHUYECKHME MOJAENH, CaMOOpraHu3alus, METO.
CPYIIIOBOr0 YYeTa apryMEHTOB, KPUTEPHM CeIeKIUN

Jost uurupoBanns: Jlabunckuit A.1O. IIporao3upoBanue ¢ UCTIOIB30BAaHUEM METOI0B CaMOOpTraHu3aIuu //
HanzopHas nesTenbHOCTh U CyAeOHas SKCIepTu3a B cucteMe 0esonacHocT. 2022, Ne 4, C. 22-27.

Beenenne

B mensx cHUXEHHS TEXHOTCHHBIX PUCKOB Ha OOBEKTaX M MOBHIMICHUS 3((EKTHUBHOCTH
YOPaBJISAIONMNX BO3JACHCTBUN B chepe mpeaynpekIeHus BOSHUKHOBEHHS YPE3BBIYANHBIX CUTYyaIui
00JbIIOE 3HAYCHHE HUMEET CO3JaHHEe MAaTeMaTHYeCKHMX MOJENEeH CHCTEMBI MPOTHO3UPOBAHUS
BO3HUKHOBEHMS YPE3BbIUAHBIX cUTyauui [1, 2].

Meropl caMOOpraHu3alvy WM METOJIbI TPYyIIoBoro yuera aprymenToB (MI'VA, methods
of group consideration argument — MGCA), u3BeCcTHbIE B aHTJIOS3BIYHOM JIUTEPATYpPE CHAYaIa Kak
argument group consideration methods (AGCM), a 3arem kak group methods of data handling
(GMDH), nampaBieHsl Ha BCEMEPHOE YMEHBIIEHHE HEOOXOAMMOW ampuoOpHOW HHGOpPMAIIHH,
BBOAMMOM uenoBekoM B OBM [3]. ['maBHOe — yka3aTb kputTepuil BbIOOpa (CEIEKIMH) MOJEIH.
Janee DBM HaxoIuT €IMHCTBEHHYIO MOJEIb ONTHMAIBHOW CJIOKHOCTH TPHU MOMOINU Tepedopa
0O0JIBIIOTO YKcTIa MOIeNel 1o 3alaHHOMY KpuTeputo [3].

Mertomam camoopraHu3anuu mocBsmieHbl padotel A.I'. MBaxuenko, S. Beer, D. Gabour,
J. Schmidhunder, S. Takao u S. Kondo [4-10]. Cormacio MI'Y A perieHue 3a1a4u MOJCITHPOBAHUS
00JIBIION pa3MEPHOCTH 3aMEHSETCS MHOTOCTAUIHBIM MPOIECCOM pelIeHUs] OOJIBIIOro YHhcIia
MPOCTHIX 3a7a4 AMMPOKCUMAIMHN SKCIIEPUMEHTAIBHBIX JaHHBIX (YHKIMSAMH JIBYX TMEPEMEHHBIX —
MOJMHOMAMHM 33JIaHHOUM CTPYKTYPBI C HEBBICOKOI pa3MEPHOCTHIO.

B kauectBe OMOpPHBIX (YHKUMN MCIONB3YIOTCS JUHEHHAs W KBaJpaTU4YHas MOJIEIH.
B nponecce monenupoBaHUs 3alaeTcsl BUJ KPUTEPHs CEJNEKIMH MoJened U crnocod pa3dueHus
MacCHBa 3KCIEPUMEHTAIBHBIX JaHHBIX [3].

© Cankr-Tletepoyprekuii yausepcuret I'TIC MUC Poccuu, 2022
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[IpuHuun camoopraHuzaluM 3aKIHOYAETCS B TOM, YTO HpPH IMOCTENEHHOM YCIOXHEHUU
MoJieJiell HEeKOTOpble KpUTEpUH (BHEIIHHWE OTOJIHEHMs) MPOXOAST uepe3 MUHUMYyM. [ nyOuHy
MUHMMYMa MOXHO paccMaTpuBaTh KaK Mepy Ycliexa MOJCIHUPOBAHUSA U HAJICKHOCTH MOJEIU.
['myOokuii MUHUMYM MOXXET OBITh HE JOCTHTHYT, M MOJENIb HE HailJieHa, €Clii UMEIOT MECTO
CIIeyIoIIre 00CTOATEeNhCTRA [2]:

— BXOJIHBIE JJAHHBIE CIUIIKOM 3aIIyMJICHBIL;

— BXOJIHbIE JJaHHBIC HE CO/ICPKAT CYIIECTBEHHBIX IEPEMEHHBIX;

— omopHas (pyHKITUS HE TIOJIXOUT ISl JAHHOTO 00BeKTa (Tiporiecca);

— YUUTBIBAETCS CIUIIKOM MaJjo 3ama3/IbIBAIOIIUX apTyMEHTOB.

[Tonr MOMEXOYCTOMYMBOCTBIO aJITOPUTMa TIOHMMAETCS CIOCOOHOCTh METOJa HaWTH
UCTUHHYIO CTPYKTYpY HEKOTOpPOH 3aJaHHON (TeCTOBOM) (YHKIMH 0 3allyMJICHHBIM
AKCIEPUMEHTAIBHBIM JaHHBIM [3].

B paGore A.I'. MBaxHeHko «/loarocpoyHoe MpPOTHO3HPOBAHUE M YIPABICHHE CIOKHBIX
cucTeM» OBUTH MPE/IOKEHBI IBa CIIOC00a MOBBIIEHUS TOMEX0YCTOMYMBOCTH alropuTMoB MI'VA:

— MHOTOKPHUTEPHAIILHBIN BEIOOP MOJIENN TIPH CIICIUATBHON (hopMe KPUTEPUEB CENCKIIHH;

— UCIOJIb30BaHUE JOTOJHUTEIHLHON anmpruopHON HH(pOpMaITUH.

Ha ocHOBe YMCIEHHBIX DKCIEPHUMEHTOB OBUIM TOTYyYEHBI TOMEXOYCTOWYUBBIE ANTOPUTMBI
Y I0Ka3aHO MPEUMYIIIECTBO MHOTOKPUTEPUATIBHON celleKIuu [4].

Ilocmanoska 3adauu, pesyibmamsl peuwleHus KOmopou npeocmaeieHvl 8 OAHHOU cmamve —
pa3paboTaTh KOMIIBIOTEPHYIO MOJIEIh, PEATH3YIOIIYIO METO]T CAaMOOpraHu3aIui Ha ocHoBe MI'YA.

Tema cmambu akTyanbHa, TaK Kak CO3/IaHWE MPOTHOZUPYIOUIUX MAaTeMaTHYECKUX MoJeeit
MO3BOJISIET BBISIBUTH 3aKOHOMEPHOCTH BO3HMKHOBEHMSI aBApUIHBIX CHUTyallUd Ha OOBEKTax, 4YTO
CHUKACT TEXHOTECHHbIE PHUCKM NYyT€M YMEHBIICHUS BEPOSTHOCTH BO3HUKHOBEHMS aBAPUNHBIX
CUTyalui ¥ OOJIbIINX MaTEPUATIBHBIX TOTEPb.

Hosusna uccnedosanusa 3axiodaetcs B pa3padboTKe KOMIBIOTEPHON MOJICNH, PeaTH3yIoei
MI'VA. KomneloTepHas MojeNnb, pealvd3oBaHHAs B BHUAE Mmporpammbl mis OBM, cmocoOHa
MOJIETTUPOBATH CJIOKHBIE CUCTEMBI IO HEOOJIBIIIOMY YHUCTY ONBITHBIX JAaHHBIX M MpeAHa3HAUYCHA IS
pelieHrs 3a7a4 MPOrHO3UPOBAaHUS. 3a cueT 00bEeJMHEHHS PETPECCUOHHOr0 aHAIU3a CO CIocobaMu
perynspuszauun MI'YA mo3Bonser pemars 3aaud MPOrHO3UPOBAHMS, UMEIOIINE OOIBIIOE YHCIIO
apryMEeHTOB.

OcHoBHble anroputmsl MI'YA

AnroputMmbsl MI'V A MOTyT UMETH pa3IuM4HYyIO CTPYKTYpY [2]:

— IepBas crpykrypa (komburamopuvie ancopummsl MI'YA) — ancio nepeMeHHbIX He 6oee 10.
B cooTBeTcTBHU CO CTPYKTYpPOU HYKHO IPHUPABHATH HYIIO HEKOTOPBIC KOA(D(PHUIIMEHTHI B TOTHOM
noauHoMe. Hanpumep, a1t noimHOMa 2-i CTENEHU, UMEIOILETO BUI:

X=ay+a*t+ az*tz,
HUMEEM TPH COCTABIIAIOIIUX — MOJMHOMBI € TIOCTENIEHHBIM YCIOKHEHUEM CTPYKTYpHI [2]:
X =ay+ a*t; X=ay+ az*tz 15 X=a;*t+ ag*tz.

— Bropas crpykrypa (cenexkyuonnvie anreopummsr MI'VA) — aucio nepeMeHHBIX HE Ooiee
1000, a Tabnuiia mTaHHBIX COAEPKUT HE Oosiee 20 3HAUYCHMI I KaKJI0W mepeMeHHor. B mepBom
psly celeKIMU O0pa3zyroTcsl BCEBO3MOXKHBIE Mapbl apryMEHTOB, M Ui KaKJOW Mapbhl HAXOIUTCS
yacTHas MOAEHb [2]:

_ 2 2
Y = agi + api™Xj + Ay X + a3i*Xj” + ag* X"+ 57X * XK.

Bmecy 1=1,2,3,...,0; g=n*n-1)/2; k=1,2,...,n; j=1,2, ..., (k-1).
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W3 Bcex wacTHBIX Mojnened BbIOMpaeTcs F yydmmx, Marommx HauOOJbLIME 3HAYCHUS
KpUTEPHUSI CEIEKIUH.

Tpetbst cTpyKTYypa (Heluponnas cemsy) — UUCIIO IepeMeHHbIX He 6osee 100. Ha xaxmom psiny
CeJIEKIIMH MPUPABHUBAIOTCS HYNIO KO3()PHUIIHEHTH HEKOTOPOTO TOJTHOTO MOJIMHOMA.

[To Buny nenesoii pynkuu anroputMel MI'YA nensartcs Ha ciieyroniie TUMbI [2]:

— AJTOPUTM C JINHEUHBIMU ITOJTMHOMAaMHU.

— AJITOPUTM C KOBapHalMsIMU U KBaJPATUUHBIMU OMTUCAHUSIMU.

— AJTOpPUTM TOJTHOTO TIepedopa YaCTHBIX ONMMCAHUM.

— ANITOPUTM €O CIy4aiiHbIM BEIOOPOM MApTHEPOB.

— AJITOPUTM C MOCJIEJOBATEIbHBIM BbIIEICHUEM TPEHIOB.

— AJTOPUTM C MYJbTUILTUKATUBHBIMHU MOJIETISIMU.

— O600menHbI# anroputm MI'YA.

[lo xapakTepy CTpyKTypHOro MOZAEINPOBaHUs anroputMbl MI'VA nenstcs Ha ciaepyrouiue
THIIEI [2]:

1. KomOuHaTopHBIE aNTrOpUTMBI.

2. CeneKInoHHBIE (TTOPOTOBBIC) ANTOPUTMBI.

3. l'apMoHHMUYECKHE aITOPUTMBI.

4. tepaninoHHbBIE (MHOTOPSITHBIE) aITOPUTMEI.

Bo10op kpurtepus cejekunu

[Ipu monenupoBannrn MI'YA MOXeT OBITh HCIOIB30BAHO OOJBINOE YHUCIO Pa3TUYHBIX
BUJIOB KPUTEPUEB CeNeKLNH [4]:

1. Kpumepuii pecynsipnocmu.

— HCIIOJIb3YEeT MaKCUMYM K03 uiimenTa koppensum;

— UCTOJb3yeT MUHUMYM CPEIHEKBAAPATUYHON OLIUOKH.

2. Kpumepuii necmewenHocmu:

— ompenenseTcs mo KodhduIreHTam;

— OMpeJIeNsieTCs MPU aHAJIU3€ PEIICHUN.

3. Kpumepuii bananca nepemeHHbIX!

— HCToJb3yeTces A nuphepeHInaIbHBIX YpaBHEHU,

— UCTOJb3YyeTCs JUIsl TPEH/I0B IEPEMEHHBIX.

Kpurepwii peeyriaprocmu — 3T0 cpeaHEKBagpaTudecKas OomuOKa, pacCunTaHHAs HAa HOBBIX
TOYKaX, HE MCIOIb30BAHHBIX JIJIS TIOJTYUYEHHS OLIEHOK KO3 GUIIUEHTOB MO, KOTOPasi CTPEMUTCS
K MUHUMYyMY [4].

Kpurepuii necmewennocmu — 53TO MaKCUMAJIbHOE COBHAJACHUE 3HAYCHUH BBIXOJHOU
BEJIMYMHBI IBYX MOJIENICH, MMOIyYeHHBIX HA JIBYX PA3JIMYHBIX YACTSIX TAOIHIII NCXOAHBIX JaHHBIX [4].

Kpurepuit 6anranca nepemennvix NCHOAB3YETCA IS TOJITOCPOYHOTO MPOTrHO3UpoBanus. [1pu
TOM YacTO alpUOPHO M3BECTHA HEKOTOpas B3aMMOCBSI3b IMEPEMEHHBIX, W KpUTEepuil Tpelyer,
YTOOBI 3Ta CBSI3b BBINOIHAIACH M B OyAyIlleM Ha WHTEPBAJIE YKCTPANOJAINHA [4].

B 3amadax uaeHTH(UKAIMU HYKHO UCIOJIB30BaTh KPUTEPHA MHUHHUMyMa CMEIICHUS,
KOTOpBIM 3aKiIro4aercs B TOM, YTOOBI MOJeNb, MOJIyY€HHAss Ha MHOXECTBE TOUEK OO0ydaromiei
MOCJIeI0BATEIbHOCTH, BO3MOXXHO MEHBIIE OTIMYAIach OT MOJIETH, MOJYyYEHHOW Ha MHOXKECTBE
TOYEK MPOBEPOUYHOM MOCIEAOBATEIBHOCTH [35].

IIporuo3uposanue ¢ nomombio MI'YA

Anroputm MI'VA Ob1 peanusoBan B cpeae Delphi ma s3eike Object Pascal B Buae
nporpammsl 11t 9BM. UaTtepdeiic nporpammel uis 9BM npeacrasien Ha puc. 1:
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=i MogenMpopaHME CNOMHbBIX CHCTEM C NoMowbio MIYA [ AGCM ) -

File Edit Character Selection Optimization MWindow Serwice Help
=

- T
=1 Sopt1.dat —ee
H MOSHUMOHHEIE OrpaHHYeHHA H
i
- i
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' ' ; '

t t i
X1 00,000 =00, 000
HauZL S00.000 200,000
HIQH 250,000 100,000
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YEC123 =01
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Puc. 1. Untepdeiic mnporpammsel 1 IBM, peanusymomeit MI'Y A

I'maBHOE MeHIO nporpammsl Aj11 OBM nmMeer ciieyromnye OCHOBHBIE pa3eibl:

— «@aiinel» — BeIOOp (aitnos mozeneit (karanor «Model») u ¢aitioB BXOAHBIX U BBIXOHBIX
nepeMeHHbIX (kaTanor «Datay);

— «Cenexuusi» — 3aIycK mporiecca 0Toopa MoJIeIe;

— «Ontumuzamus» — 3alycK Ipolecca ONTUMHU3AIMHM KPUTEpPHUsS CENEKIUH U BBIOOD
ONTUMAJILHON MOJEIIH.

YxpynHeHHas: 6J10K-cxema nporpaMmsl uis O9BM npencrasiena Ha puc. 2:

Hcxoaneie JaHuble X[i]. YTi]

|

Kputepuii cemexknun CR;

}

IIapaMeTpPEI H YHCI0 JYHIIHX Mogenei
Ei(X) = Api+ A X +Ax™ X +A4" X Xt Ay ™ Xd +4 " X

l

ANNDPOKRCHMAIHA TJAHHEIX — MOHCK _-\-,j

}

IToHCcK MHHHMYMAa KPpHTepHS

¥

OT1dop H
VCI0:RHeHHe

cerekuHH: min CR;

MoJenaeH

MHHHMYM KPHTEepHSA
CR,; Hafaen 7

OIITHIMATbHAMA

MOJIE.Ib Fo(X)

Puc. 2. YkpynHeHHas 0JI0K-cXxeMa MporpamMmal, peanusytomeit MI'Y A
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s BeIOOpa W3 COBOKYIMHOCTEH MOJENEH, MOJyYeHHBIX Ha JTale CeJIeKIUU MOJeNeH,
ONTUMAJIBHOW MOJENHM HCIOJIB3YETCS Mpoueaypa onTuMu3auuu. Jlns pemeHus 3agadu
ONITUMHU3AINH MOJIENIeH UCIONIb3YeTCsl MOIU(DUKAINS CUMIUIEKCHOTO IMMOMCKA OMTHMYMa, N3BECTHAs
KaKk KOMIUIEKCHBIH MeTon bokca. IIporpamMmma ¢ OTKpBITEIMH OKHamu (haijIoB JTAHHBIX B PEXKHME
CeJNIeKIUH (CJIeBa) U ONTUMH3AINH (CIIpaBa) IpeCTaBlIeHa Ha pucC. 3.

At THEIBIHER O HAIE EHE TR i e YR | RGCA | !I,. 5{

Be [ Chrste Selbcfos Opimison Srdow Servie Help
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Puc. 3. IIporpamma nis OBM, peanusyromas MI'YA

MoxHO chopMyIHpOBaTh CIAEAYIOIINE MPaBHUia BHIOOpA KpUTEPUs cenekuuu [4]:

— g anredpandeckux (MOJIMHOMHUAIBHBIX) MOJEJEH KPaTKOCPOYHOTO IPOTHO3a,
HE COJCpXallUuX AapryMeHT BpPEMEHH, pPEKOMEHAYeTCS KOMOWHUPOBAHHBIA  KpUTEPHiA
HECMEIIEHHOCTH + PEryJIsIPHOCTH:

Ki ="V (Nl +A%) > min;

— JUUISl TADMOHUYECKHUX M aIreOpandecKux MOJIeNIel TOITOCPOYHOTO MTPOTHO3a, COACPIKAITUX
apryMeHT BPEMEHH, PEKOMEH/IYeTCSI KPUTEPHI HECMEIIIEHHOCTH + OanaHca MepeMeHHBIX

Ko =V (Ne,” + B?) > min;

— st qudQepeHnaIbHbIX (KOHEYHO-Pa3HOCTHBIX) MOJENEeH JOJIrOCPOYHOIrO IMPOTHO3a
IIyT€M MHOTOIIIArOBOTO HHTETPUPOBAHMS PEKOMEH/TyeTCs] KpUTEPU HECMEIIIEHHOCTh + YCTOHYNBOCTS:

Ks=(Ne’ + 1) > min.

3nech | = [Zi-V(X = X,)%] /1 [Ei=1"(%.9)] - mwromans mox KPUBOM IPOTHO3a, HAYATOTO
13 NIEPBOI TOUKK HHTEPBala HHTEPITOJISIINH.

AJITOPUTM KOJIMUECTBEHHOTO JIOJITOCPOYHOIO MIPOrHO3a BKIIFOYACT B ¢e0s1 CIICTYIOIINE 3Tambl [5]:

— BBIOOP MHOKECTBA DKCIICPUMEHTAIBHBIX JaHHBIX;

— CHCTEMHBII aHAJIN3 U TIOCTPOCHHUE CIIEHAPUEB KPATKOCPOUHOTO MTPOTHO34;

— KOPPEJSIUOHHBIA W CHCKTPAIbHBIA aHAIN3 JAHHBIX IS BBIACICHHUS TapMOHHYCCKOTO
TPEH/Ia U CTAIMOHAPHOT'O OCTATKA C MCIIOJIb30BAHHUEM KPUTEPHSI CTAI[HOHAPHOCTH;

— JIOOTIPEIEIICHNE TOATOCPOYHOr0 KOJIMUECTBEHHOIO POrHO3a 110 HHBAPUAHTY WIIH 110 KPUTEPHIO
OanaHca MPOTHO30B.
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AJNTOPUTM CHUCTEMHOTO aHAJIM3a OCYIIECTBIIAET NMepedop CUCTEM YpaBHEHHH MO KPUTEPHUIO

MHUHHMYMa CMEILECHHUS.
33 80:10)

Takum 00pazoM, OCHOBaHHBIN Ha TeopuH camoopranuzamuu MI'YA mo3BoJISIET yaydIuTh
METOJI PErPECCHOHHOI0 aHajli3a C IEJIbI0 MCIOJIb30BAHUSA €r0 JUIsl MOJEIMPOBAHMS CIIOXKHBIX
CHCTEM IO HEOOJIBIIIOMY YHCITY ONBITHBIX JaHHBIX.

3a cuer OOBEAMHEHHUS PErpeCCHOHHOIO aHaim3a co crmocobamu perynspuzammu MI'VA
MO3BOJISIET PelllaTh 3a7ja4i POrHO3UPOBAHUS, UMEIOIKE O0IbIIIOE YUCIIO apTyMEHTOB.
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Annomayus. IlpousBeneH NpaBOBOM aHaNW3 OCHOBHBIX JTamoB pedopmupoBaHus [TaBHOTO
ynpasieHust MUC Poccun no Cankr-IletepOypry. PaccMorpeHsl BONpoChl COOMIOAECHUS U MPaBHIBHOTO
IIPUMEHEHUSI 3aKOHOJATENbCTBA B Pa3iIMuHbIE IEPHOAbI JesATeabHOCTH noapasaeneHuit MUC Poccun.
[TokazaHo, 49TO HapacTalode MacmTaObl TYMAaHHTAPHBIX MPOOJIEM W OCOOEHHO MHOTO(PAKTOPHOCTH
COBPEMEHHBIX BBI30BOB, 00YCIaBIUBAIOT CO3/IaHIE I'MOKUX MOJX0I0B K COBEPIICHCTBOBAHHIO BCEH CHCTEMBI
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MUYC Poccun B Lensix MOBBIIEHHUS YPOBHA 3(QEKTUBHOCTH B YIPABICHUH MIPH JTUKBUIALMN YPE3BBIYAHBIX
CUTYallMH pa3IM4HON HAIIPaBICHHOCTH.
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JEATEILHOCTD U cyaeOHas aKcrepTr3a B cucteme 6ezomacHoctr. 2022, Ne 4. C, 28-31.

BBenenue

Juem cosnanus ['maBHoro ympasinenuss MUC Poccun mo r. Cankr-IlerepOypry mpuHsTO
cuntath 4 okTsi0pss 1932 r. B aror nenn [locranonennem CoBera Hapoaubix komuccapos CCCP
B JlennHrpane ObUT co37aH MTA0 MECTHOM MPOTUBOBO3AYIITHONW 00OPOHHBI.

B nmocnenyromme ronabl CO3JaHHas CTPYKTypa HEOJHOKpaTHO pedopmupoBaiach
B COOTBETCTBHUH CO CKJIA/IBIBAIOIIEHCS BOGHHO-TIOJIMTUYECKON 0OCTaHOBKOI B MUpPE U CTPaHE.

B 1964 r. IlocranoBnenuem CoBera MunuctpoB PCOCP mralsl rpakaaHcKoil 000pOHBI
Jlenunrpana u JIeHUHrpaackoil 00y ObuUTH OOBEeTUHEHBI B €AMHBIN 1mTad. Takas oObeAMHEHHAS
CTPYKTYypa NpojAoiKaja CyIllecTBOBATh AOJITHE TObI, 10 Hauaia JBYXThICSIYHBIX T'OJIOB.

B cootBerctBuu ¢ lupexktuBoit MUC Poccum ot 28 ampens 2000 r. O6buto co3maHO aBa
CaMOCTOSITENILHBIX opraHa ympasieHus. mo Cankr-IlerepOypry u otnenbHo 1o JleHMHrpanackon 0071
B nos6pe 2001 r. B coorBeTcTBUU ¢ YKa3oMm lIpesnnenrta Poccuiickoit @enepanuu Obuta Hayata u
yepe3 JiBa rojia 3aBepiieHa nepenayda ['ocymapcTBeHHoM npotuBonoxkapHoi ciyx0sl (I'TIC) MBJI
Poccun B coctaB MUYC Poccun. C 3toro MmomeHTa cTpykrypa u cocras ['naBHoro ynpasinenus MUC
Poccum (I'Y MUC Poccun) mo r. Cankr-IlerepOypry NOCTENEeHHO CTaid MpHOOpETaTh
COBpPEMEHHBIN OOJHK.

© Cankr-Tletepoyprekuii yausepcuret I'TIC MUC Poccuu, 2022
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Jlna omnpeneneHuss OCHOBHBIX HAINpaBICHWH COBEpLIEHCTBOBaHUA CTpykTypel 'Y MUC
Poccun mo Cankr-IletepOypry u BBISICHEHHS WX Ielecoo0pa3HOCTH W A((PEKTUBHOCTH OBLIH
HCIIOJIb30BaHbl SMIIMPUYECKHE U TEOPETHUECKHE METOJbl HccienoBaHus. llpousBeneH anamus
aMUHUCTPATUBHO-TIPABOBON 0a3bl MPUHITUIIOB peopmupoBanus cTpykTypsl 'Y MUC Poccun.

Pe3yﬂbTaTbI HCCJICJ0BAHUA U UX AaHAJIHN3

N3yuas usmenenue 3agad npeamecTBeHHUKoB coBpeMeHHoro I'Y MUC Poccun — I'maBHOTO
yIpaBICHUSI TPaXIaHCKOH 00opoHbl u upe3BbluaiHbix curyanuii (I'Y T'OUC) mo r. CaHnkr-
[TerepOypry u JlennHrpaackoi 06i. u Yrupasienus ['ocynapCcTBEHHON MPOTHUBOMOKAPHOHN CITY>KOBI
MB/] Poccun (I'TIC MBJI Poccun) mo Cankr-IlerepOypry u JleHuHrpaackoir 001acT, MOXKHO
cIeNaTh BBIBOJ OO0 ONpPENeICHHON MPEEeMCTBEHHOCTH, 32 HMCKIIOUYCHHEM HEKOTOphIX 3amad ['Y
I'OYC, koTopble ObLIN MEpeJaHbl IPYTUM BEAOMCTBAM:

— opraHm3anus pa3paboTKU MEPONPHUATHH MO 00ECTICUCHHIO 0€30MacCHOCTH CTPOUTEIIHCTBA
W OKCIulyatauun T1optoB Poccum Ha akBaropuu  DUHCKOTO 3ajiMBa, MaruCTPabHBIX
HeTEenPOIyKTONPOBOIOB, OpPraHU3aIlksl KOHTPOJIS UX BbIMOIHeHUs [1];

— ydactue B paboTe BEJOMCTBEHHBIX HAJI30PHBIX OPTaHOB, OCYIIECTBIISIFOIIMX KOHTPOJb
MIPOLIECCOB IPOU3BOJACTBA, PEKMMOB XPAHEHMS, YCIOBUW NEPEBO3KH U IMOPSAKA HUCIOIb30BAHUS
paMalMOHHBIX B IPYTHX 0CO00 OMACHBIX BEIIECTB.

CoBpemennas crpykrypa MUC Poccum, a crnemoBartenbHO, W [J1aBHOTO yrnpaBieHUs
HAXOJUTCS B CTAJIUH MIOCTOSTHHOTO PeOpMUpPOBaAHUSI.

B 2018 r. Oputn MMKBUMPOBaHBI perroHanbHbIe 1eHTpel MUC Poccun, KOTOpbIE BBITOTHSIIN
3a/la4¥ ¥ UCTIONHSITN (PYHKIIMH MEXKPETHOHATLHBIX OPTaHOB YIIPABJICHHUS.

Takxe, B cBsi3u ¢ u3MeHeHussMU B [loctanosnennn IIpaBurensctBa Poccuiickoit @enepanuu
Ne 794, BerynuBmiem B cuny ¢ 1 saBaps 2020 r., B yactu, Kacaromieicsi cT. 7, ObUT UCKITIOYCH
Ha MEXKPEruOHAaJIbHOM YypoBHE H3 EAMHON TroCymapCTBEHHOW CHCTEMBI MPEAYyNpPEKIACHUS
U JUKBUAANMU 4pe3BbiuaiiHbix curyanuid (PCUC) WHCTUTYT MMOJIHOMOYHBIX IPEICTaBUTEICH
[Tpesunenra Poccuiickoit deneparuu [2].

Baxno 3ameTuth, 4YTO HCcaenoBaHUSA A(PGEKTUBHOCTH MPHHATHIX pPEUICHUH Obuin
HEOJIHOKPATHO BBIMIOJIHEHBI B Pa3IMYHBIX HAYyYHBIX, 00pa3oBaTeNbHBIX 3aBeeHusx cuctembl MUC
Poccun. Kaxnas Takast pabora nokassiBaia 3QQeKTUBHOCTh WM, HA00OPOT, MOCIEUTHOCTh TAKOTO
poza pelieHu.

besycnoBHo, nydmuMm mokazateneM J(PQGEKTUBHOCTH TMPUHSATHIX PEIICHUN SBISETCS
TeKyIIas AeATeIbHOCTh B 30He oTBeTcTBeHHOCTH MYUC Poccun.

CrarucTuka B JaHHOW OOJACTH TMOKAa3bIBAeT MOJOKUTEIBbHYIO AMHAMHKY IO OCHOBHBIM
nokazarensMm: konunyectBe UC, mokapaMm, MPOUCHIECTBHSIM Ha BOJHBIX OOBEKTaX, a TaKxke
MOTUOIIMX ¥ MOCTPAJIABIINX MPH 3THUX CUTyanusx Jirozei [3].

OpHako mpUpPOAHbIE MOXKaphl Mponuioro rojga B Cubupu, a Takke coObITHS TEKYILEro rojaa
HAa FOT€ CTPAHbI BBISIBUIIM IPOOJIEMY OTCYTCTBHSI OpraHa yIpaBIeHHs MEKPETHOHAILHOTO XapaKTepa.

B ycnoBusx u cutyanusx, Korja HeEOOXOIHWMBbI T'PaMOTHbBIE YIPABIEHYECKUE PEIICHUS
B C)KaToe€ BpeMs Ha TEPPUTOPUU, 3aTPArHBAIONICH HECKOIBKO CYOBEKTOB CTPAHBI, — KPUTHUCCKH
BA)XHO HAJIMYUE OpraHa BJIACTH, OCYLIECTBIISIOLIEIO CBOI JEATEIBHOCTh Ha MEXPETHOHAIbHOM
ypoBHe ynpasieHus [4].

B nacrosiiee Bpemsi Takoi ypoBeHb B cucteme pearupoBanus MUC Poccun TukBUIMpOBaH.
3azauu MeXpernoHalIbHOro Xapakrepa pemaet Llenrpanbublil annapatr MUC Poccun.

YuuThIBas OrpOMHYIO TEPPUTOPHIO U Pa3HOOOpa3He YaCOBBIX U KIIMMAaTHYECKUX 30H Hallei
CTpaHbl, yIpaBlieHHe W3 MOCKBBI KOHKPETHBIMH CHTYAIMSIMH KPYIMHOMACIITA0OHOTO XapakTepa
MOJKET OBITh 3aTpyaHEHO [5].

[Mocne nuxBumanuu peruoHanbHbIX 1HeHTpoB MYUC Poccum, wacte ux ¢(yHKIuii Obuia
nepenana ['maBaeiM ynpasiaeHusm MUYC Poccuu, HaxomsuuMmcss B aJMHUHUCTPATUBHOM LIEHTPE
benepanbHOro OKpyra, KOTopble MOTyuuian HazBaHue «['onoBHble ['maBHble ympaBnenus MUC
Poccun». Oty (yHKIUU 3aTparvBaiOT BOIMPOCHI OOIIEH KOOpIMHAIMHU JAEATEIbHOCTH, a TaKxkKe
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cOopa, 0000IIeHNsT U aHAIM3a CBEIEHHM, HE 3aTparvBaloOLIMX BOMPOCH! MOXKApHOH Oe30macHOCTH
1 0€30MacHOCTH JIFOICH Ha BOOHBIX 00BeKTax [6].

Kpome Toro, B mensix obecrieueHusi COriaacoBaHHOTO (DYHKIIMOHUPOBAHHS U B3aUMOJICHCTBUS
TEPPUTOPHUAIBHBIX OPraHoB  (pellepalbHbIX OPraHOB HCIIOJHUTEIBHOW BJIACTH, OPraHOB
roCyJapcTBeHHON BiacT cyObekToB Poccuiickoit ®enepann W OpraHoB  MECTHOTO
camoympasieHuss B mpexnenax CeBepo-3amafHoro (enepansbHOro OKpyra pacrnopsKeHHEM
MOJIHOMOYHOTO TpeacTaButens B 2019 r. Obuta co3qaHa KOMUCCHS 10 TIPETYIPEXKICHUIO U TMKBU AN
UC, obecrneueHuto mokapHod Oe3omacHocTH. B apyrux denepaibHBIX OKpyrax OBLIM CO3/IaHbI
aHAJIOTHYHBIC HHCTUTYTHI [6].

HecmoTpss Ha TO, 4TO KOMMCCUSL SBJISIETCS COBELIATEIbHBIM OpPraHoM, ee pabora
3a Tmpouiesee BpemMs mokaszana cBo 3PPeKTUBHOCTb. CII0XKHBIE BOIPOCH], KOTOpbIe TpeboBaIn
pelIeHN Ha caMOM BBICOKOM IOJMTUYECKOM YpPOBHE, MOJYYMIM HOBBIM MMITYJIBC Ul pELICHUs,
YUUTBIBAsE MAKCUMAJILHO MPEACTaBUTENIBHBIA COCTAB KOMUCCHH.

be3ycnoBHO, uMerOmUXcd MNOJHOMOYMM ['00BHOrO [7aBHOro ympaBiieHHST B paMKax
(benepambHOro OKpyra He JOCTaTOYHO JUIsl OPraHU3aluy YIPABICHHUS U 00ECIIEUeHUs pearnpoBaHus
Ha kpynHoMaciTabusie YC, a TakKe MPOUCIIECTBHSI MEKPETHOHAIBHOTO Xapakrepa [1, 7].

[IpuHrMas BO BHUMAaHHE BBIIICU3IIOKEHHOE, CIEAyeT oOpaTHTh BHUMAaHHWE Ha pPELICHHE
pykoBojicTBa cTpaHbl: no npemitoxkeHuto MUC Poccun B yacTh pa3BUTHS MEKPETMOHAIBHOTO
cerMeHTa ympasieHust Ykasom Ilpesunenrta Poccuiickoit ®deneparyu ot 18 mapra 2022 r. Ne 130
«O BHECEHHMH HW3MEHEHMH B IE€pPEYEHb JOKHOCTEH BBICILIErO0 HAYaJbCTBYIOUIETO COCTaBa
(denepanbHON TMPOTUBOIIOXKAPHON CITy’)KObI [ OCyZapCTBEHHON MPOTHUBOMOKAPHOW —CITYXKOBI
U COOTBETCTBYIOIIMX OTUM JOJDKHOCTSAM CIEHMAIBbHBIX 3BaHUM, YTBEP)KICHHBIA YKa3oM
[Ipesunenta Poccuiickoit @enepaunn ot 26 utona 2011 r. Ne 1010» Obuta BBeneHa TOHKHOCTD
BBICIIIET0 KOMaHJIHOTO COCTaBa — 3aMECTUTENIb HayaJlbHUKA | J1aBHOTO yNpaBieHUs — HayaJIbHUK
ynpasieHus: oneparuBHoro pearupoBanus MUC Poccun o PoctoBckoit o6mactu. Takum o6pazom,
Obuta ycwiieHa poib oprana ympasieHuss MUC Poccun, OCYIIECTBIISIIOIIETO CBOIO JAEATEIbHOCTD
Ha Tepputopuu FOxHOro QenepanbHOro okpyra.

3akJjaroueHue

Bce nepeuncnennslie Bblle (akTOpbl, HECOMHEHHO, YKa3bIBalOT HA TO, YTO MPOUCXOISAIINI
IIPOLECC ILIEHTPAIM3alMM OpPraHOB YIPABJIECHUS M TIOCTENEHHOTO BBICTPAUBAHUSA CUCTEMBI
ynpaBiieHUs: 1o JuHUM — LleHTpanbHbiii anmapart, ['onoBHoe ['naBHoe ympaBieHue, |'nmaBHOE
yIIpaBJICHHUE — B IEPBYIO OYEPEIb 3aTparkuBacT HerocpeacTBeHHo ['onoBHoe ['1aBHOE ynpasienue [8].
Ha 3T0 yka3bIBaeT u TO, 4TO IOCJE YTBEPXkAECHUS HOBOIO MOJOXKEHUS O TEPPUTOPUATIBHOM OpraHe
MYC Poccun B 2020 r., yoke B 2021 r. I'0s10BHBIE yIpaBi€HUs MOJYYUIU HOBBIE MOJTHOMOYMS
B pamMKax ¢eepabHOro OKpyra B ¢Bsi3H ¢ BbixosioM npukaza MUC Poccun ot 21 mas 2021 r. Ne 334
«O BHeceHnu u3MeHeHuil B [lonoxxenne o TeppuropraibHoM oprane MunucrepcTBa Poccuiickoit
deneparuy 10 JIeNiaM TPasKIaHCKONW 000pPOHBI, YPE3BBIMANHBIM CUTYAIUAM W JIMKBHIAIIMN TTOCIIECCTBUI
CTUXHUHHBIX OeCTBH, yTBepx)AeHHoe TprukazoM MUC Poccun ot 27 mapta 2020 r. Ne 217».

B pamkax naHHOH pa®oThl OTCYTCTBYET BO3MOYKHOCTh B IOJIHOM 00bEME MPOBECTU aHAIM3
CYIIECTBYIOIIUX aKTyaJbHBIX MPOOJIEM, KOTOpbIE CBsI3aHHBI C ['0J0BHBIM [ TTaBHBIM yIpaBIeHHEM,
KaK OpraHoOM YIIPaBJIEHUS Ha MEKPETHOHAIBHOM YpPOBHE. BakHO OTMETHTB, UTO HapacTarolue
MacmTaObl TYMaHMTapHBIX MpPoOIeM M 0COOEHHO MHOTO(AKTOPHOCTh COBPEMEHHBIX BBI30BOB,
oOycimaBnuBalT pa3paboTKy Oosnee THOKMX IMOAXOJOB K COBEPIICHCTBOBAHWIO BCEH CHCTEMBI
ynpaienuss MYC Poccun B o0memM M CHUCTEMbI YIPABICHHS MEXPETHMOHAIBHOTO YPOBHSA
B 4acTHOCTH [5].
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ABTOPAM KYPHAJIA
«HAA3OPHAA NEATEJIBHOCTDb U CYJAEBHAA
IKCIIEPTHU3A B CUCTEME BE3OITACHOCTHW»

K nybnukanmm NpUHUMAIOTCS  OPUTHHAJBHBIE — HCCIIEAOBAaTENbCKUE M 0030pHBIE
aHAJIMTUYECKUE CTaThU, OTBEYaoIIMe NpoQWI0 >KypHala, MPEICTaBISIIONINE Pe3yJabTaThl
3aBCPUICHHOTO HAYYHOTO HCCICAOBAHM, BBIIIOJHCHHOI'O HA AaKTYaJIbHYIO TEMY, O6Hal[aIOH_II/I€
HAyYHOM HOBHU3HOW, HUMEIOUIME TMPAKTHUYECKOe 3HAaYeHHE M TEOpPEeTUYeCKoe OOOCHOBAHUE,
o OopMIIEHHBIE B COOTBETCTBUHU C TPEOOBAHUSIMH.

Cratbsi OJDKHA OBITH paHee HE OMyOJWKOBAaHHOW W HE TOJAHHOW I PAacCMOTPEHUS
B JIpyrue xKypHaibl. Bce craTbu IpoXoasaT NPOBEPKY B CUCTEME «AHTHUILIArHaT.

Crarbu 00y4yarommxcsi MArUCTPATYPbl, KYPCAHTOB U CTYAEHTOB MPUHUMAIOTCS TOJIbKO
B COABTOPCTBE C HAYYHbIM PYKOBOIHTEJIEM.

1. MaTtepuansl Uid MyONUKalMM TPEACTABISIOTCS B pPENAKUUIO >KypHana. Marepuant
JIOJKEH COTPOBOKIATHCS:

a) s corpyaHukoB CII6 ynuepcutera ['TIC MUYC Poccuun — gwinuckoti U3 mpoTOKONIA
3acenanus Kageapsl 0 1eaeco00pa3HOCTH MyOJIMKAIUN, 3aKItoueHuem 00 OTCYTCTBUU MaTepUalIoB,
3allpelIeHHbIX K MyOJIMKALUU B OTKPBITOW INEYATH, peyeH3uel om 4ieHa peOaKyuoHHO20 co8ema
(xomnerun). Ilo kemaHWIO HpularaeTcs BTOpas PElEeH3Us OT CIEHUAINCTa COOTBETCTBYIOIIETO
npouIIs, HIMEIOILIETO YUEHYIO CTETICHb;

0) 711 aBTOPOB CTOPOHHUX OpraHU3aIUuil — 3aKa0ueHueM 00 OTCYTCTBUM MAaTepHAJIOB,
3ampeleHHbIX K MyOIUKALMKA B OTKPHITON NeYaTH, peyen3uetl OT CIEHUAIUCTa 0 COOTBETCTBYIOIIEMY
cTaThe Npo(HIII0, UMEIOIIEMY YUEHYIO CTETICHb;

B) CTaThsl acIMpaHTa (aJbIOHKTA) MJIM COMCKATENss MOMUMO BBIIICYKAa3aHHBIX JTOKYMEHTOB
JOJKHA COTPOBOKIATHCS OM3bIBOM HAYUHO20 PYKOBOOUME,

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

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

1) n1ama ¢ aJJbIOHKTOB U aCITUPAHTOB 33 MyOJIMKALMIO PYKOTIHUCEH HEe B3UMAETCH.

2. CtaTtbm, BKIIOYas PUCYHKHM M TOANUCH K HHUM, CIHUCOK JIUTEPATYpbl, JODKHBI MMETh
00beM oT 8 10 15 MamMHOMKMCHBIX CTPAHMII.

3. TekcT cTaTby 10J17KeH OBITh 00513aTEJIbHO CTPYKTYPUPOBAH 110 pa3jieiam:

BBenenue

B pasgene «BBemenue» TIPOBOIMTCS aHAIM3 COCTOSIHHSL HCCIEAYEMOW  IPOOJIEMBI
Mo MyONUKalMsIM OTEYECTBCHHBIX U 3apyOSKHBIX HCTOYHMKOB, HA OCHOBAaHHH KOTOPOTO
000CHOBBIBAETCS aKTYaJIbHOCTb HCCIIEA0BaHUs, (POPMYIHPYIOTCS LENb U 33/1a4H UCCIIEOBAHMS.

MeToabl uccjie10BaHUS

B pasnene onuceiBaioTCsl mpUMEHsEeMble B pabOTe METOAbl HCCIEIOBaHUS, MPUBOISATCS
cBelleHUsI 00 OOBEKTax HCCIENOBaHMS, HU3MEPUTEILHOM OOOPYAOBAaHHH, OMUCHIBAIOTCS YCIOBHUS
AKCIIEPUMEHTOB U T.1. BO3MOXXHO yka3aHHMe CCHUIOK Ha paboThI ¢ OoJiee MOAPOOHBIM M3JIOKEHUEM
MCTOHNOB, OJHAKO IMPUBOAUMOIO OIIMCAHHA OOJIKHO GBITB AJOCTaTOYHO MdJIA IIOHUMMaHUusA XOoIda
UCCIIEIOBaHUSI.

[Ipu ucnonb30BaHUM CTAHAAPTHBIX (MJIM U3BECTHBIX) METOAOB U MPOLEAYP JIy4IIE CIEIaTh
CCHUIKM Ha COOTBETCTBYIOIIME HCTOYHHKH, HE 3a0bIBasg omucaTh MOIU(UKALNUK CTaHIAPTHBIX
METOAO0B, €CJIM TaKOBBIC UMCIIMCBH. Ecmu xe HCIIOJIb3YCTCA COGCTBCHHBIﬁ HOBBIN METOA, OIITMCAaHHUC
KOTOpPOTO HUTJIe paHee He ObUIO OMyOIMKOBAHO, BaKHO IPUBECTU Bce HeoOXoaumble netanu. Eciu
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paHee oOmHMcaHHWE MeToJa ObUIO OMYOJMKOBAaHO B H3BECTHOM >KypHalle, MOXXHO OTIPaHHYUTHCS
CCBUIKOM.

JlomyckaeTcss ¥ WHOE Ha3BaHHWE pasjenia, OOYCIOBJICHHOE CHEIMU(PUKON HCCIeT0BaHUS
¥ TIOJITOTOBJIEHHON Ha €ro OCHOBE CTaThU, Hampumep «Marepuanbl B METO/Abl MCCICIOBAHUSY,
«Mojenu 1 MeTOIbl UCCIIeIOBAaHUA», «TeopeTHUYeCKue OCHOBBI U METO/IbI PacueTa.

Pe3yabTaThl Hcc/ieIOBaHUSA U MX 00CYKIeHUE

B pa3;[ene B JIOFH‘-IGCKOﬁ IIOCJICO0OBATCIIBHOCTU H3JIarar0TCs pe?)y.]II:TaTBI HUCCICOOBaHUA,
KOTOPBIC TIOJTBEPKIAAIOTCSA TaOIUIIaMH, TpaduKkaMu, pUCYHKaMH. 37eCh K€ MPOBOIUTCS aHAIM3U
I/IHTepHpeTaHHH HO.HyLleHHBIX pe3yanaTOB, OIINCBIBAKOTCA BBIAIBJICHHBIC 3aKOHOMepHOCTI/I,
MOATBEPIKIAETCA  JOCTOBEPHOCTh  PE3YJIbTATOB, IIPOBOJUTCS COIMOCTABICHHE COOCTBEHHBIX
pe3yanaTOB C JaHHbBIMHU ,Z[pyFI/IX HCCHGI[OBaTeﬂeﬁ.

3akiloueHue

B pasnene wuznaraioTcs OCHOBHBIE BBIBOJBI, MOJBOAMTCS HTOT MPOAENAHHOW padoThI,
00OCHOBBIBAETCSI HAyYHasi HOBU3HA MOJYYCHHBIX PE3YJIbTaTOB, IPUBOSATCS HAyYHO 0OOCHOBAHHBIC
PEKOMEHJAlMK MO0 HMX HCIOJIb30BAHUIO, OMPEIENSIIOTCS OCHOBHBIE HAIPaBJICHUS JalbHEUIINX
WCCIICIOBAaHMH B TAHHOW 00JIACTH.

3aKJI0ueHre COIEPKUT TIaBHbIE UJIEM OCHOBHOTO TEKCTa CTAaThU, HO HE JOJKHO MOBTOPSTH
(hOpMyIIUPOBOK, TPUBEACHHBIX B MPEABIIYIINUX pa3ieax.

Crucok IuTeparypbl OpuZUHAABbHBIX VCCIEIOBATENILCKIX CTATeN JI0JDKEH COAEPKaTh He MeHee
10 ncTrouHNKOB (13 KOTOPBIX He Menee 30 % 3apybescHbix).

Jdas OB30PHBIX aHaiuTHYECKHMX CTaTel OMYCKAeTCs UHAs CTPYKTypa CTaThH:

1. Brenenue.

2. AHaIMTHYECKAsl YacCTh.

3. 3akioueHue.

B paznmene «AHamuTHuecKkas 4YacTh» JODKEH OBITh NPEACTaBICH KPUTHYECKUN aHau3
U KpUTHYECKOEe OOOOIIEHNE aKTyaJbHOW HCCIEIOBATEIbCKOM MPOOJIEeMBbl IO OTEYECTBEHHBIM
U 3apyOeXHbIM Hay4yHbIM HCTOUHHKAM (He MeHee 25 ucmoynukos, 3 KOTOpPbIX He menee 50 %
3apydexcHbIX) C OICHKOM WX HAyYHOW HOBH3HBI W OPUTHHAJIBHOCTH. Pe3ynbTaTbl KPUTHYECKOTO
aHaM3a M O0OOIIEHHS PEKOMEHIYETCS IOATBEPKIATh CPABHUTEIBHBIMH TaOJUIIAMH, TpaduKaMHu,
prcyHKaMu. B cTaThe Takke TOKHBI OBITh OTPAKEHBI TMCKYCCHOHHBIE (MPOOJIEMAaTHYHBIE) BOIIPOCHL.

Jomnyckaetcst pazOuenue paszznenoB «MeTobl uccienoBaHusy, «Pe3ynbraTsl UcCiIeI0BaHUS
1 UX 00CyXIeHUE», «AHATUTUIECKAs YaCTh» HAa HECKOJBKO JIOTHUECKU CBS3AHHBIX MMOAPA3/IEIIOB.

4. OdopMiaeHne TeKCTAa:

a) TeKCT MaTepuaia JUisl MyOJIMKaluK JOJIKEeH OBbITh TIIATEIbHO OTPEAAKTUPOBAH aBTOPOM;

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

B) Ha TIEPBOM CTpaHMIIE aBTOPCKOTO MaTepuana JODKHBI ObITh HaleyaTaHbl: TUI CTaTbU
(nayuyHasi, 0030pHasi, peAaKIMOHHAs, AUCKYCCHOHHAasA, peneH3us u T.1m.), YK (yHuBepcanbHas
JecsTUYHas Kiaccudukaius), Ha PyccKOM M AHIVIMICKOM $3bIKaX Ha3BaHUE (IIPOMHCHBIMH
OyKkBaMH, MOJYXHUpPHBIM HipudpToM, 6e3 nmomuepkuBanus); PO aBTOPOB MONHOCTHIO (He Honee
mpex); MeCTO paboThl (Ha3BaHUE YUPEXKICHHS), JICKTPOHHBIN ampec aBTOpoB (0e3 cioBa e-mail),
aHHOTAIIMS, KITIOUEBBIE CJIOBA.

Tpebosanuss k anHomayuu. AHHOTAIMS JOJKHA OBITH KpaTKOH, WH(OPMATUBHOM,
coZiepKaTh 1Ieb  pabOThl, METOJbl HCCIEAOBAaHMS, OCHOBHBIC TIIOJIOKEHUS M PE3yIbTaThl
UCCIIEIOBaHMs (M3JIaraloTCs OCHOBHBIE PE3YJIbTAaThl TEOPETUUYECKUX W/MIU IKCHEPUMEHTATbHBIX
UCCIIEIOBAaHMM, (paKTHUECKUe NaHHbIE, OOHAPY>KEHHbIE B3aUMOCBS3U M 3aKOHOMEPHOCTH ), BHIBOJIBI
¢ 000CHOBaHMEM HAy4YHOW HOBM3HBI PE3YyIbTaTOB. AHHOTALMSI MOXET BKJIIOYATh U APYTYIO
nH(POPMAIINIO, YMECTHYIO C TOYKH 3pEHHsI aBTOPOB, HANPHMEP, PEKOMEHJAIMH MO IMPUMEHEHHUIO
MOTYYeHHBIX pe3ynbTaTtoB. [IpuMepHsbIil 00beM anHoTaruu 100-250 ciios.
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5. Ogopmienue Gpopmy.a B TeKcTe:

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

0) B hopmysax peKOMEHIyeTCsl MCII0Ib30BaTh OYKBBI JJATHHCKOTO M TPEUECKOro an(aBUTOB
(KypcuBoMm);

B) (hOpPMYJIBI TI€YATAIOTCS MO IEHTPY, HOMEpP — Yy MPaBOro TOJIsSI CTPaHUILI (HyMEepOBaTh
CIIEYET TOJIBKO (POPMYIIbI, yIIOMHUHAEMBbIE B TEKCTE).

6. OopMiieHrEe PUCYHKOB H TA0JIMIL

a) pUCYHKH HEOOXOAMMO BBIIEIATH OTIEIBHBIM OJIOKOM JJIA yI00CTBa MepeHoca B TEKCTE
WIA BCTaBIATh U3 (hailna, BBIMOJIHEHHOTO B JIIOOOM M3 OOMICTIPUHATHIX TpadUuecKux
PEIaKTOPOB, MO/ PUCYHKOM CTaBUTCS: Puc. 2. U ganee cieayroT MosiCHeHUS;

0) ecniu B TEKCTE HE OAHA TaOIHIA, TO UX CIEAyeT MPOHYMEPOBaTh (CHAYaga MUIIETCS:
Tabnuia 2, Ha TOH ke CTPOKE Ha3BaHUE TAOIHIIBI TTOTYKUPHO, U Jajiee CAeAyeT caMa TabiuIa),

B) €CITM B TEKCTE OHA Ta0JIMIIA WM OJMH PUCYHOK, TO UX HyMEpPOBaTh HE CICIYET;

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

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

7. Opopmirenune oudauorpadgum (CnuckKa JUTEpPaTypbl):

CnHcoK JUTEpaTypbl OpUSUHATILHBIX WCCIIENOBATEIbCKUX CTaTell MOJDKEH COJepKaTh He MeHee
10 UCTOYHMKOB, a 0030pHbBIX AHATTUTUYECKUX CTaTel He MeHee 25 MCTOYHUKOB. [Ipu 3TOM B HeEro
HE CcJeqyeT BKJIIOYATh CCHUIKM Ha Y4YeOHHMKH, y4eOHble mocobusi, mateHtsl, ['OCThI, mpukasbl,
pacriopsbkeHHs. U Apyrue HOPMaTHBHBIE JOKYMEHTBHI, caliThl KoMnaHui u T.1. MHpopmarms o Hux
JOKHAa OBITh JaHa HEMOCPEACTBEHHO IO TEKCTy. Eciam craThs paccMaTpuBaeT MPOOIeMBI
HOPMUPOBAHMS, TO HOPMAaTUBHbIE JOKYMEHTHI JOMyCKaeTcs BKIoYaTh B CIHUCOK JTUTEPaTyph.

[Ipy 3TOM KONHYECTBO CCHUIOK HAa CTAaThd W3 HWHOCTPAHHBIX HAYYHBIX JKYpHAJIOB U JIPYTHE
MHOCTpaHHbIE UCTOYHHKHU NOJKHO ObITh He MeHee 30 % OT 00IIero KOoJIMuecTBa CChUIOK IJis
OPHUTHHAIBHBIX UCCIIEIOBATENILCKUX cTaTel u He MeHee 50 % Uit 0030pHBIX aHATUTHYECKHUX CTaTeH.

B cniucke nurepatypsl 40KHO ObITH He Ooiiee 30 % UCTOYHUKOB, aBTOPOM JINOO COaBTOPOM
KOTOPBIX SIBIISIETCS] aBTOP CTaThH.

He menee monoBHHBI UCTOYHUKOB JIOJDKHBI OBITH BKJIFOYEHBI B OJIMH W3 BEAYIIMX HHICKCOB
mutupoBanus: Poccuiickuii MHIEKC HaywHoro nutupoBanus eLibrary, Web of Science, Scopus,
Chemical Abstracts, MathSciNet, Springer u ap. B ciaydae mpucBoeHus: myOyimkanusM 1udpoBoro
uneHtuukaropa obbekta (DOI) ero HeoOXoauMo yKa3aTh, 4YTO TO3BOJUT  OJHO3HAYHO
UACHTU(UIMPOBaTh O00BEKT B 0Oa3ax maHHbIX (B moucke DOI  momoxer cait: URL:
http://www.crossref.org/).

CocTaB HMCTOYHHMKOB JIOJDKEH OBITh aKTyaJlbHbIM M COAEpXaTb HE MEHEe IOJOBUHBI
COBPEMEHHBIX (HE cTapiie 7 JIeT) CTaTell U3 HaAyYHBIX )KYPHAJIOB MJIH IPYTUX ITYOIHKAIHA.
IIpasuna opopmnenus cnucka rumepamypoi:

a) B TEKCTE CCHUIKM Ha IHUTUPYEMYIO IUTEpaTypy OOO3HAYAIOTCS MOPSAKOBON mudpoit
B KBaJIPaTHBIX CKOOKaX;

0) CIUCOK JOJKEH COJEPKaTh LUTUPYEMYIO JTUTEPaTypy, MPOHYMEPOBAHHYIO B IOPSIIKE
€e YIOMHHAHHUS B TEKCTE.

[pucrareiinpie Onbmmorpaduueckue crucku 1omKHbI cootBercTBoBaTh 'OCT P 7.0.5-2008.

Ipumepvl oghopmnenus cnucka 1umepamypbi:
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Fire inspection activities

FIRE INSPECTION ACTIVITIES

Scientific article

ORGANIZATION AND FEATURES OF THE IMPLEMENTATION
OF CONTROL AND FIRE INSPECTION ACTIVITIES

IN THE FIELD OF FIRE SAFETY

Kanev Maxim Viktorovich;

Kulmanakov Andrey Sergeevich;

™Kondrashin Alexey Viktorovich.

Saint-Petersburg university of State fire service of EMERCOM of Russia, Saint-Petersburg, Russia
kondrashin@igps.ru

Abstract. The statistical data on fires for the last time are given. The functions of control and
supervisory activities in the field of fire safety are considered. The main tasks of the system of state
supervision and control are described. The main changes and innovations of the control and supervisory
activities of the russian federation are presented. The characteristics of the main measures to ensure control
and supervisory activities are presented. It is concluded that changes and innovations in the control and
supervisory activities in the field of fire protection of the country and citizens make it possible to eliminate
previously existing shortcomings in the activities of the fire system and automate the control. And monitoring
of the activities of this service. It is stated that the innovations are primarily aimed at optimizing
the organization of priority control measures for meeting the requirements of fire protection of socially
significant objects. It is noted that supervisory measures allow to identify violations and monitor their
elimination in order to prevent fires.

Keywords: control and supervision activities, fire safety requirements, state fire service, control and
supervision measures, fire safety

For citation: Kanev M.V., Kulmanakov A.S., Kondrashin A.V. Organization and features of control and
supervisory activities in the field of fire safety // Fire inspection activities and forensic examination in the
security system. 2022. Ne 4. S. 40-43.

The most important duty of the Russian Federation in the field of protection of citizens
of the country, the material values of the state and the population, as well as cultural assets
is to ensure fire protection. Regardless of the causes of fires, they cause enormous damage
to the citizens of our country and the economy of the state. Hundreds of thousands of fires are
recorded in the Russian Federation every year. According to the departmental statistics
of EMERCOM of Russia, 390 764 fires were registered on the territory of our state over the past
year, as a result of which 8 471 people died, and 8 397 people were injured [1]. Therefore, special
attention in our country is paid to the development and improvement of supervision and control
in the field of fire protection [2].

As the statistics noted above show, despite active actions in this area, fires still cause huge
damage to the life of citizens and the development of the country.

Recently, the problem of the quality of activities in the field of supervision and control and
responsibility of appointed officials of the state fire supervision bodies has seriously worsened.
The peculiarity of the control (supervisory) measures carried out is the need to assess the conditions
of compliance of the object of protection with fire safety requirements and to determine
the compliance of the proposed fire-fighting measures with the goals defined by legislation [2, 3].

It is worth noting that the improvement of methods and forms of state supervision and control
in order to increase the effectiveness, evidence and transparency of methods of control (supervisory)
measures is the primary direction of improving the control and fire supervision bodies [4, 5].

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022
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The legislation establishes the subordination of the bodies whose duty it is to conduct
federal state supervision at fire protection facilities. The specified legal activity of the control
bodies is strictly regulated by the relevant regulatory documents and acts of EMERCOM of Russia,
and is also carried out with the help of certain administrative measures.

Currently, in parallel with the existing regulatory documents and technical regulations solve
the same tasks and measures to ensure an adequate level of fire safety, which, in turn, leads to a violation
of the unity of the applicable regulations and rules for ensuring fire protection of the country [4-6].

State control is understood as a separate type of activity of specialized authorized state
bodies, as well as their officials, who evaluate the activities of a controlled object in order
to identify deviations and violations from established norms and rules in the field of fire protection [4].
In turn, state supervision is the function of monitoring state specialized bodies, including their
officials, for strict compliance and compliance with laws and regulations on fire protection and
the suppression of their violations [6].

It is important to note that the primary tasks of the structure of state control and supervision
to maintain it at a high level are:

— modernization of control and supervisory activities;

— increasing and improving the degree of fire protection and reducing administrative costs
of citizens and organizations;

— introduction of best international practices and standards;

— the introduction of a risk-based approach, the formation of an improved system
of mandatory norms and requirements, in order to reduce risks;

— expansion of ways to prevent violations of mandatory fire protection requirements;

— formation of an effective and clear process of control and supervisory activities [6].

Particular attention should be paid to the changes affecting the activities of the control and
supervision in the field of fire protection. So, since July of last year, a government decree [7, 8]
began to take effect, according to which the following changes were made:

— the concept of «subject of the federal state tax service» was fixed, which means that
organizations and citizens of the country follow the requirements for fire protection in buildings and
structures that are in their use and disposal;

— such a concept as a «controlled person» has been introduced, which implies citizens
or organizations whose work is required to be subject to the GPN [4, 7, 8].

It is worth noting the appearance of updated powers of the federal GPN:

— prevention of risks of damage to protected objects in the field of fire safety;

— analysis of complaints submitted to the work of the GPN and officials;

— giving recommendations to the prosecutor's office about the non-acceptance of fire risk
calculations.

In accordance with the new resolution, the list of duties of officials of the State Tax Service
has also been supplemented.

The types of planned and unscheduled control (supervisory) measures have been expanded,
during which an official may decide to conduct additional types of compliance checks [4, 7, 8].

An important innovation was the updated system of accounting for fire supervision facilities.
Now the GPN bodies are required to update the information annually by August 15 about objects
and enter them into a single automated analytical system. It has also become new that now
the controlled persons have a delay in the inspection due to their respectful absence at the inspection
facility. As evidence of violations, the GPN authorities have the right to record them, including with
the help of photo and video shooting.

It is important to say that, depending on the risk category to which the object of protection
belongs, events at this facility take place at different times. For example, for extremely high-risk
objects, an inspection visit, a raid inspection or an on-site inspection should be carried out annually,
for high-risk objects — once every two years, for the category of significant risk — once every three
years, for the category of medium risk — once every five years, for the category of moderate risk —
once every six years.
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Since the spring of this year, special rules for carrying out planned control (supervisory)
measures have been in effect [9, 10].

It is allowed to carry out planned control (supervisory) measures planned for 2022 within
the framework of the federal State Tax Service in respect of the following control objects classified
as extremely high risk, high risk:

— preschool and primary general education;

— basic general and secondary (full) general education;

— activities for the organization of children’s recreation and their recovery;

— activities of children's camps during the holidays;

— maternity hospitals, perinatal centers;

— social services with accommodation.

Summing up, it is worth noting that the implementation of control and supervisory activities
in the field of fire safety on the territory of our country is one of the main measures to prevent fires.

Employees of the GPN constantly carry out inspections of compliance with fire safety
requirements, which, in turn, increases protection from fires at all levels.

From the above, it can be concluded that changes and innovations in the control and
supervisory activities in the field of fire protection of the country and citizens, it is possible
to eliminate previously existing shortcomings in the activities of the fire system and automate
the control and monitoring of the activities of this service. At the same time, all the described
innovations are primarily aimed at optimizing the organization of priority control measures for
meeting the requirements of fire protection of socially significant objects.

Supervisory measures make it possible to identify violations and monitor their elimination
in order to prevent emergencies, and also play an important role in carrying out preventive measures
to improve fire safety at fire protection facilities.
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Abstract. On the example of a detached parking lot, an algorithm for the calculation justification
of the absence of a fire alarm at the objects of protection of the F5 functional fire hazard class, the premises
of which are protected by an automatic fire extinguishing installation, is demonstrated. A methodological
approach has been applied to the calculation justification for the absence of a fire alarm, which corresponds
to the current regulatory framework and is based on an analysis of the provision of conditions for the safe
evacuation of people at the protection facility. The computational justification was performed using field
simulation of fire dynamics in the PyroSim program, including the Fire Dynamics Simulator (FDS) solver.
The main parameters of the calculation model of the object are given, the stages of constructing a numerical
experiment are listed, and the features of modeling the initial stage of a fire are formulated. On the example
of the fire protection systems available at the facility, the effect of the inertia of the automatic fire
extinguishing installation is shown.
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Each object of protection must have a fire safety system. The system for ensuring the fire
safety of the protected object includes a fire prevention system, a fire protection system,
a set of organizational and technical measures to ensure fire safety [1].

The main tasks of the fire protection systems of the facility are defined in art. 51
of the Federal Law Ne 123-FZ [1] and are expressed in ensuring a decrease in the dynamics
of the growth of fire hazards, ensuring the evacuation of people and property to a safe area and (or)
fire extinguishing.

The composition and functional characteristics of fire protection systems of objects are
established by regulatory documents on fire safety [1].

In accordance with paragraph 4.9 of SP 486.1311500.2020 [2], the premises of buildings
of functional fire hazard classes F1, F2, F3 and F4, protected by an automatic fire extinguishing
installation, must be additionally equipped with a fire alarm system.

For premises of buildings of functional fire hazard class F5, protected by an automatic fire
extinguishing installation (AFS), it is allowed not to provide a fire alarm system when ensuring
the safe evacuation of people from the building, taking into account the inertia of the AFS operation [2].

Thus, the absence of a fire alarm system at class F5 protection facilities is permissible
provided that there is sufficient time for detecting a fire by an automatic fire extinguishing system
to perform the tasks of fire protection of the facility.

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022
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To do this, it is necessary to simulate the dynamics of the spread of a dangerous fire factor
(RHF), taking into account the operation of fire protection systems [3] and analyze whether these
facilities provide the condition for the safe evacuation of people, the definition of which is given
inart. 53 Ne 123-FZ [1].

Consider, for example, a stand-alone 5-storey car park equipped with automatic fire alarms,
a warning and evacuation control system in case of fire, and a smoke protection system (PSD).
At the same time, the AFS system will also be considered in terms of performing the fire detection
function, since mist water sprinklers are provided as fire detectors at the facility.

The analysis of the fulfiliment of the condition of safe evacuation is based on a comparison
of the required evacuation time and the time to complete the evacuation to a safe area.
If the condition is met that the time interval from the moment a fire is detected to the completion
of the process of evacuating people to a safe area does not exceed the required time for evacuating
people in a fire, then we can conclude that the safe evacuation of people from the protection object
under consideration is ensured. At the same time, within the framework of the task under
consideration, it is necessary to take into account the impact on the dynamics of the OFP and
the process of evacuating people from the work of fire protection systems, such as the warning and
evacuation control system (ESA), PZ, AFS, which are triggered after a fire is detected by the AFS
system, taking into account their inertia.

The parking building is a stand-alone functional fire hazard class F5.2. Therefore,
the required and estimated evacuation times must be determined in accordance with the provisions
given in the methodology for calculating the risk for production facilities [4] (hereinafter referred
to as the Methodology).

In this case, the inertia of the automatic fire protection system will be taken into account
when determining the response times of the automatic fire protection systems of the facility.

So, in accordance with paragraph 31 of the Methodology, the time of the start
of the evacuation of people is determined by the time of the operation of the SOUE system.
Accordingly, this time will depend from the sprinkler activation time (thermal lock break time) and
the inertia time of the fire detection system as a whole.

The sprinkler activation time will also determine the start time of the flue. In this case,
it is also necessary to take into account the inertia time of the fire detection system, the inertia time
of the PDZ system and the fan start delay time.

The response time of the fire extinguishing system itself is determined as the sum
of the sprinkler activation time and the inertia time of the fire extinguishing agent supply system.

Estimation of the sprinkler activation time (thermal lock break time) should be performed
according to Appendix B.2 of SP 485.1311500.2020. To consider the worst case conditions for
sprinkler actuation, it is assumed that the axis of the convective column is located between
the sprinklers. It is assumed that the machine is in a parking space and in accordance with Appendix
B.2 of SP 485.1311500.2020, the linear speed of flame propagation along the horizontal projection
of the fire load in the first 10 minutes of a fire is reduced by half.

At the object under study, it is necessary to consider design fire scenarios on the last
mezzanine, which has a smaller volume of premises, and the first floor, where the largest number
of people of the category of low-mobility groups of the population (LGM) is located.

The choice of the location of the fires is also due to its proximity to one of several
emergency exits from the floor and its greatest distance from the remote control valve.

For the purposes of this study, computer simulation of the fire dynamics was carried out
using a field model. In the field simulation of fire dynamics, the movement of a gaseous medium
of combustion products and reagents is considered as a turbulent flow of a reacting multicomponent
gas mixture, which is nonisothermal, multiphase, nonstationary, has a complex chemical
composition and is accompanied by combustion and complex conjugated heat exchange with
enclosing structures [5, 6]. To describe this flow, partial differential equations are used. These are
the equations of conservation of mass, momentum and energy, which form the system of Navier-
Stokes equations (in essentially subsonic approximation).
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On fig. 1 shows a 3-D model of a parking floor built in the PyroSim program [7], including
the FDS (Fire Dynamics Simulator) solver [8]. Solver (or solver) FDSis currently quite widespread
in engineering practice and is used to solve a wide range of problems in the field of fire safety. Moreover,
the simulation of fires using this solver is possible both in enclosed spaces and in open spaces.

The FDS field model and computer code were developed by the US National Institute
of Standards and Technology (NIST). The program is distributed free of charge and has a sufficient
number of verifications and validations [9].

The equations of the Navier-Stokes system are solved numerically using the approximation
of derivatives by finite-difference analogues [10]. The area of the studied surrounding space
(for example, parking floors) is divided in a special program by a three-dimensional computational
Cartesian grid. As a result of solving the continuity equations and momentum transfer, the values
of physical quantities in the cells of the computational grid are calculated and fields of velocity,
pressure, temperature, gas concentration, etc. are formed.

In this case under consideration, the study area was divided into several computational grids.
Uniform Cartesian computational grids were used, the cell size was 0,125%0,125x0,125.
The number of cells is 1 493 760.

Under the conditions of one of the fire scenarios, the spread of combustion products along
the first floor of the parking lot was predicted. Smoke dampers according with the submitted project
documentation were located at a height of 2,2 m, 3,7 m from the floor level. Air compensation was
carried out through special openings in the outer structures of the building.

For the evacuation of people in the event of a fire at the facility, two stairwells (LK) of type
L1 are provided (in the design model in fig. 1, they are highlighted in blue).
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Fig.1. 3-D model of the first floor of the parking lot

Based on the results of calculations of the sprinkler sprinkler activation time (thermal lock
rupture), performed in accordance with Appendix B.2 of SP 485.1311500.2020, the following
response times of fire protection systems were obtained, taking into account their inertia:

— start-up time of the smoke exhaust system — 196 s;

— fire extinguishing agent supply time — 234,8 s (until this moment, the mass velocity cannot
be halved);

— fire alarm response time (evacuation start time) for premises without a fire source — 176 s;

— start time of evacuation for the premises — fire half-floor — 30 s.

In the times obtained, special attention should be paid to the start time of the evacuation
from the mezzanine of the fire, which is also the room of the fire.
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In accordance with paragraph 32 of the Methodology [4], if the place of fire is a hall room,
where a fire can be simultaneously detected by all the people in it, then the start time
of the evacuation is assumed to be zero.

However, the room of the fire seat, which is at the same time the mezzanine of the fire,
cannot be considered as a hall room, since it has extended dimensions and areas, for example,
behind the walls of the ramp, where the fire cannot be visually detected by everyone at the same time.

In addition, in accordance with clause 36 of the Methodology [4], when determining
the conditional probability of injury to people in the room of the fire, it is not allowed to take into
account the presence of AUPS and SOUE in this room. Accordingly, according to clause 31
of the Methodology [4], to determine the time of the start of evacuation in buildings without a fire
alarm system for a fire floor, the time of the start of evacuation is taken to be 0,5 min.

The calculation results for one of the scenarios are shown in fig. 2. The figure shows
the field of view after 220 s from the start of combustion on the 1st floor. Despite that in some
sections of the escape routes visibility is still more than 20 m, the exit from the floor is considered
blocked, since the limit value of visibility has been reached at a point located opposite
the emergency exit from the floor (opposite the exit to the LK).
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Fig. 2. Field of view at a height of 1,7 m from the level of the 1st floor

The final comparison of the estimated evacuation time and the time of blocking
the evacuation routes and exits of the OFP in the considered scenarios showed that the time interval
from the moment a fire was detected to the completion of the process of evacuating people to a safe
area does not exceed the required time for evacuation of people in case of fire. Therefore, it can
be concluded that under the conditions of the considered scenarios of design fires, the safe
evacuation of people from the parking building in case of fire is considered to be ensured, including
taking into account the inertia of the AFS operation, which means that a fire alarm system
is allowed for the premises of the object under consideration do not provide [2].

Thus, in the above example, the calculation justification for the absence of a fire alarm system
in the parking spaces protected by an automatic fire extinguishing installation is demonstrated:

— to justify the absence of a fire alarm system at class F5 protection facilities, it is necessary
to perform computer simulation of the fire dynamics taking into account the impact on the spread
of RP of existing fire protection systems and analyze the fulfillment at these facilities
of the conditions for the safe evacuation of people, the definition of which is given in art. 53
Ne 123-FZ [1];

— the inertia of the automatic fire protection system is taken into account through
the response times of the remaining fire protection systems;

47



Problems and prospects of fire prevention and extinguishing

— when modeling RPP, the linear speed of flame propagation in the first 10 minutes of a fire
should be halved, since under these conditions the time of activation of the thermal lock
of the sprinkler is determined,;

— as emergency situations, scenarios of design fires should be considered, in which the worst
conditions for the development of a fire are realized. Such conditions can be determined
by the most remote location of the axis of the convective column relative to the sprinklers, the most
remote location of the fire source from smoke extractors.
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Abstract. Some issues of ensuring fire safety of multifunctional buildings, which are one
of the promising types of architectural objects in modern urban development, are highlighted. Their
construction is developing rapidly and dynamically today, they are in-demand investment objects, while
stimulating the development of new technologies, engineering solutions and architectural planning
techniques. It is known that the construction of social infrastructure facilities, such as polyclinics,
kindergartens, schools, has always lagged behind in terms of commissioning of residential buildings, which
created great inconvenience to residents, led to overload of existing infrastructure facilities. The design and
construction of multifunctional buildings can solve both architectural and construction, and socio-economic
problems in the new construction and in the already existing buildings during reconstruction. It is important
that multifunctional buildings increase the density of development, and most importantly, at the same time,
the lag in the development of social infrastructure from the pace of housing construction is eliminated.
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Multifunctional buildings in Europe and in some Asian countries have long been widely used,
and in Russia their design and mass construction began only at the end of the XX century —
the beginning of the XXI century. At first, these were isolated buildings, and they were mostly built
in Moscow, but over the past 20 years, a large number of shopping and entertainment centers and
business centers have been built in other cities.

MFB is a non-standard invention in construction, similar ideas of such construction have been
used before. An example is a merchant's residential building in pre-revolutionary Russia, especially
in provincial cities. Most of the time an entrepreneur with his family, he was in a house that
simultaneously served as both a dwelling and a place of work. The first floor of the building was
intended for industrial or commercial purposes (there were shops, offices), and above there was
a residential part of the house. The basement of the house could be used as a warehouse for storing goods.
That is, the building housed rooms for various purposes, or according to the modern classification —
rooms of various classes for functional purposes and different classes of functional fire hazard.

The founder of modern construction of buildings with different functions is considered
to be the French architect Le Corbusier. The house «Marseille Residential Unit» designed by him
(1947-1952) was conceived as an experimental one for collective living. The 17-storey building
included 237 individual apartments and premises for the provision of various services. On one
of the floors on both sides of the corridor, the architect designed small shops, cafes, hairdressers and a hotel.

There was a swimming pool on the roof, and small rooms for school classes were provided for
children. The hall was used for gymnastics, as well as for concerts and performances [1].

One of the first in Russia was the IFC «Park Place», located in Moscow on Leninsky pr., built
in 1992, it included both residential premises and offices.

Unfortunately, there were no standards for the design of such buildings at that time, and
the design provided for the development of special technical conditions (STU). They laid down
mainly requirements with an increase in all regulatory indicators (fire resistance limits, water
consumption, etc.). Buildings were divided into compartments by fire walls, which did not always suit
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customers for technological reasons. Then, instead of fire walls, the possibility of irrigation
of openings was provided. Difficulties also arose in ensuring safe evacuation (the need to ensure that
flows in stairwells from rooms of different classes of functional fire hazard do not merge).

Many publications have been devoted to the problems of ensuring fire safety of MFB.
In the article of Professor E.E. Kiryukhantsev, it was noted that «the previously existing regulatory
framework was built on the basis of the requirements for an object of any purpose, that
is, the technology of the building (residential, public purpose, production process, warehouse, etc.)
was at the heart of the development of the requirements of the norms. When replacing the concept
of «purpose» of the building (premises) with the concept of «functional fire hazard class»,
the building was mechanically protected, and not the «technological» process taking place
in the building» [2].

As the review of foreign publications has shown, MFB should consist of at least of three
functional components that generate income and have an independent purpose. In addition, foreign
experts believe that all functions in the MFB should be united by one space in order to create
the most comfortable environment for the implementation of the basic functions of urban life.
In Russia, experts refer to MFB projects with two or more functional components, while each
of the functions should form an independent demand. As noted in GVA Sawyer (a group
of companies operating in the Russian marketwith commercial real estate), if two different
functions are presented in the MFB, then, depending on the purpose, as a rule, profiling and
secondary functions are allocated (for example, office-shopping, trade-office, office-hotel center).
In order for the object to be called fully multifunctional, the secondary function must be at least 10 %
of the total area of the object — otherwise, the presence of non-core areas in the facility can
be attributed to its accompanying infrastructure.

As noted above, regulatory documents on design and the operation of such buildings,
including ensuring their fire safety, has been absent for a long time and only in 2019 were
developed for the first time and entered into force in 2020. SP 456.1311500.2020 «Code of Rules.
Multifunctional buildings. Fire safety requirements» [3].

A little earlier, the rules for the design and operation (of MFB shopping complexes) were
developed: SP 1601325800.2014 «Code of Rules. Buildings and complexes are multifunctional.
Design Rules», introduced for the first time on January 9, 2014 with amendments and JV
306.1325800.2017 «Code of Rules. Multifunctional shopping complexes. Operating Rules»,
introduced on March 19, 2018 [7].

In addition to these standards, the Federal Center for Standardization, Standardization and
Technical Conformity Assessment in Construction of the Ministry of Construction and housing and
communal services of the Russian Federation in 2019, in order to improve the quality of the design
work performed through the use of unified approaches based on unified methods and technologies,
a «Methodological guide for the design of architectural and planning solutions for multifunctional
buildings and complexes» was developed. Also in 2017, the «Federal Center for Standardization,
Standardization and technical conformity assessment in construction» another methodological
manual «Features of fire protection design of multifunctional buildings and complexes» has been
developed [5, 6].

To help specialists of design and installation organizations, insurance companies, security
services, a training manual «General requirements for comprehensive security of multifunctional
high-rise buildings and complexes» has been developed, the first section of which is devoted to fire
protection of high-rise buildings and unique objects. The section «Fire protection» was developed
by the World Academy of Sciences of Integrated Security Systems (WANKB), the Scientific and
Production Coordination Center (NPCC) «Intersignal», the Academy of GPS EMERCOM of Russia,
etc. [7].

The norms clearly define what can be considered MFB, and which buildings will not
be considered multifunctional, despite the fact that they house premises of various classes
of functional purpose.
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A building that includes two or more functional and planning components, interconnected
with each other through common areas, belongs to the MFB.

Buildings that have one functional purpose, but include parts or premises of various classes
of functional fire hazard, provided for by the process of the building as a whole, as well as for
servicing the main contingent and ensuring the operation of the facility, do not belong to the MFB.

Also, a building consisting of fire compartments with independent escape routes is not
an MFB, provided that each of these compartments has a certain class of functional fire hazard
(clause 3.5 of SP 456.13115000.2020) [3].

Chain stores (such as Lenta, etc.) were often referred to MFB, justifying this by the fact that
the building houses premises of various classes of functional fire hazard: trading halls, warehouses
and production facilities, as well as offices. Explaining this by the fact that even in the premises
of the trading floor, shelving for storing products (warehouse-store) is provided. At the same time,
it was not taken into account that the presence of these premises ensures the functioning of the store
as a whole, and they are located either in separate fire compartments or separated by fire barriers.

For a warehouse-store, the requirements for division into fire compartments and evacuation
routes are provided for by the norms, as for a store building. Also, an office building that includes
a cafe or a dining room intended for office employees will not be considered an MFB. But the hotel
building, where a shopping center or an office building with a restaurant enterprise is located, which
are not only functionally and logically separated, and are used not only by staff, but also by various
visitors, such a building is an MFB.

As part of the MFB, the norms provide for the possibility to have residential premises for
permanent and temporary residence (apartments, apartment-type apartments, penthouses, hotel
rooms and hotel apartments — F 1.3) — SP 160.1325800.2014 (Appendix B). Relatively recently,
when designing residential buildings, the concept of a penthouse apartment appeared, located
on the top floor of a building with access to an operational roof intended for use by residents of this
apartment (SP 160.1325800.2014).

And a relatively new concept is apartments — residential premises intended for temporary
residence, which can be designed in the form of hotel rooms or apartment-type premises for
temporary residence (for example, when renting out) (clause 3.1 of SP 160.1325800.2014).

When getting acquainted with the regulatory documents, unfortunately, there are some
differences in the requirements of SP 160.1325800.2014 and SP 456.1311500.2020.

If clause 1.1 of SP 160.1325800.2014 allows the design of MFB with a height of up to 75 m
with the placement of public spaces on floors located no higher than 55 m and having a depth
of the underground part up to 15 m, then clause 1.1 of SP 456.1311500.2020 limits the height
of buildings to 50 m. The question immediately arises, if it is allowed by the norms to design MFB
with a height of up to 75 m, and fire safety standards limit the height of the building to 50 m, then
what should designers do: perform risk calculations, offer to purchase rescue equipment that
ensures rescue operations at such a height, or again develop a STU on fire safety of the building
(complexes)?

The list of premises that are allowed to be located in the MFC is specified in SP
160.1325800.2014 (Appendix B), according to which it is possible to have residential premises for
both permanent and temporary residence:

1. Living quarters:

1.1 Apartments (including penthouses).

2. Premises for temporary residence:

2.1 Residential cells and blocks of dormitories.

2.2 Hotel rooms.

SP 456.1311500.2020 did not include apartments, penthouses and apartment-type apartments,
residential cells and dormitory blocks in the list of premises that are allowed to be located in the MFB,
but only hotels and apartments. How to regulate this issue when placing premises?

When solving space-planning solutions in the MFB, clause 5.1 of SP 456.1311500.2020
allows «in buildings of I, 11 degrees of fire resistance of the class of constructive fire hazard WITH,
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instead of fire walls, use one of the methods (or their combinations)», listed in clause 5.1,
in particular, «the device of fire-fighting partitions of the 1st type with the device of a zone free from
fire load, with a width of at least 2 m in both sides of the barrier».

How effective will these methods be in the event of a fire and its spread?

Will the fire resistance limit of the REI150 fire wall be provided by the fire partition of the 1-st
type EI 45 and the zones free from fire load?

And which combinations of the proposed methods are the most effective?

There is also great doubt that during the period of operation, the requirement for zones will not
be continuously executed.

It should be noted that some of the fire safety requirements included in the original version
of the rules and partially diverging from the requirements in SP 456.1311500.2020 due to
amendments Ne 1 and 2 have been removed from the text.
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Abstract. A block diagram of an automated decision support system has been developed for
performing tasks of preventing and eliminating emergency situations related to the explosion of one or more
«dirty» bombs in crowded places (such as cinemas, sports arenas, etc.). The need to use an automated system
in such an emergency is due to the impossibility without the help of computer technology to analyze
the situation and predict the nature of its development, which, in turn, depends on a large number of criteria.
The general principles of creation of automated systems are considered. The structure of the automated
system reference book has been developed, it includes: documents containing the norms and principles
of radiation safety, measures for detecting and marking areas of contamination, the theoretical foundations
of dosimeters and ionizing radiation, a list of technical means of radiation reconnaissance, etc.
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The scope of application of radionuclide sources in various sectors of the national economy,
scientific research and medicine is steadily expanding throughout the world. Consequently,
the control over the circulation of such substances by the state is also tightened. In 2005, the United
Nations International Convention was adopted to criminalize acts of nuclear terrorism and promote
cooperation between the police and the judiciary to prevent, investigate and punish these acts [1].

On the basis of the Federal State Unitary Enterprise All-Russian Research Institute
of Chemical Technologies of Rosatom, the Center for State Accounting and Control of Radioactive
Substances and Waste was created [2].

In February 2022, from the rostrum of the LVIII Munich Security Conference, the head
of one of the states adjacent to the borders of the Russian Federation expressed the possibility
of creating a «dirty» nuclear bomb as a deterrent weapon. A schematic representation of a «dirty»
bomb is shown in fig.

In the scientific and near-scientific environment of Internet specialists, disputes immediately
arose about the possibility of creating such weapons and using them for the purpose of mass
destruction of citizens. The range of opinions expressed by experts extends from the complete
exclusion of the possibility of creating such a bomb to estimates of the areas of possible
contamination zones. A rough estimate of this possibility can be considered using the example
of the accident at the Chernobyl nuclear power plant.

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022
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Fig. Schematic representation of a «dirty» nuclear bomb

According to modern concepts, as a result of an accident at a nuclear power plant,
approximately 150 tons of combustible radioactive substance were released into the atmosphere,
the area of contamination amounted to 200 000 km? [3] (it was on such an area that an increase
in the radioactive background was recorded after the accident at the Chernobgll nuclear power
plant), respectively, 0,75 kg of radioactive substance is needed to pollute 1 km*. - This is a very
rough estimate, the amount of exposure in these territories of a certain type and the density
of radionuclide fallout will depend on many factors. The most important factors include: the nature
of the emergency and the direction of movement of air masses. The importance of this issue is also
associated with the delayed problems of human morbidity after irradiation, including oncological
diseases [4]. For pioneers in the study of radionuclides back in the 19th century. it became obvious
that the direct effect of ionizing radiation on a person is not so important as the delayed consequences
of this effect: radiation sickness, burns, tissue necrosis, etc. [5]. Even a slight increase in the radiation
background can adversely affect the fate of a person who finds himself in the affected area.
Terrorist acts associated with the explosion of a «dirty» bomb are especially dangerous in crowded
places. For example, modern sports complexes can accommodate about 100 thousand people,
it is known that at the time of the accident at the Chernobyl nuclear power plant, the population
of Pripyat was about 50 000 people according to the census. The evacuation and resettlement of this
city became an event of all-Union significance.

Employees of the «Institute for Problems of the Safe Development of Nuclear Energy
of the Russian Academy of Sciences» have created software systems and databases that allow solving
the problems of radiation monitoring, operational forecasting and emergency response. These include
such software tools as «Nostradamus», «Dose+» and «Breeze» [6], which make it possible to calculate
the activity of an ionizing source in the first hours after the accident, as well as the dose characteristics
of ionizing radiation fields. The disadvantages of these developments include the lack of calculations
of the affected areas for an emergency situation associated with the explosion of a «dirty» bomb
in crowded places. To make a decision on saving people, it is necessary to be able to calculate the time
of evacuation of people, taking into account the zones of contamination and the possible destruction
of evacuation exits.

The authors of the article made an attempt to develop an automated decision support system
in the performance of the tasks of preventing and eliminating emergency situations (ES) associated with
the explosion of one or more «dirty» bombs in crowded places (such as cinemas, sports arenas, etc.).
The need to use an automated system in such an emergency is due to the impossibility without
the help of computer technology to analyze the situation and predict the nature of its development,
which, in turn, depends on a large number of criteria.

In general, the following methods are used to analyze emergencies:

— reasoning based on precedents;

—search for information in directories and databases;
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— simulation modeling;

— situational analysis.

The tasks solved by any automated decision-making system are divided into three main
classes:

— situation forecasting;

— assessment and control of the situation;

— preparation of data for decision-making and planning of its implementation.

When forecasting the situation, the automated system provides data about it based
on calculations using special algorithms (methods), as a result of their implementation, it is possible
to determine the required composition, timing and scope of planned work to eliminate emergencies.
Monitoring and assessment of the situation is provided by comparing data obtained from various
sources, including experimental ones, for example, dosimetric ones.

The developed automated decision support system should operate in 2 modes:

— the mode of daily activities — the possibility of filling the system with information from
various sources by employees of EMERCOM of Russia;

— emergency mode — a decision support mode when organizing measures to eliminate
emergencies or carrying out measures to prepare for a predicted emergency and reduce human
losses, damage to human health and material losses from the consequences of an emergency
using the accumulated information.

In the case of forecasting emergencies, the system provides a work plan for organizing
measures to eliminate emergencies or carrying out activities to prepare for a predicted emergency,
which has a high degree of practicality and resistance to change.

An automated decision support system should provide:

— assessment of the risk of occurrence and possible worsening of emergencies;

— the possibility of modeling the development of emergencies;

— include an algorithm for calculating the forces and means necessary to prevent
or eliminate emergencies;

— include algorithms for assessing possible damage from various hazardous factors
of emergencies;

— to monitor the situation during rescue operations in the emergency zone or in the area
of emergency prevention measures.

The interface of the automated support system should be intuitive, the operating time
of computational and search algorithms should be optimal.

It is expected that the operation of the system will contribute to minimizing human losses
and speeding up decision-making time in the post-disaster situation.

The automated system for responding to emergencies associated with the detonation
of a «dirty» bomb includes the following basic calculations and sections [7-10]:

— calculation of the affected area as a result of the explosion of a «dirty» nuclear bomb;

— the ability to calculate the time of evacuation from objects with a massive stay of people
(stadiums, cinema halls), taking into account the blocking of some evacuation exits as a result
of an explosion;

— calculation of affected areas as a result of dosimetric studies of background radiation
the possibility of drawing maps of affected areas based on the results of dosimetric control ;

— calculation of typical problems in nuclear physics (irradiation dose, etc.);

— assessment of the consequences of the explosion of a «dirty» bomb;

— calculation of forces and means for conducting work on the localization and elimination
of sources of radiation contamination;

— reference materials.

Special attention should be paid to the «reference materials» section. This system includes
a guide for drawing symbols with a quick search for elements, a list of damaging factors (shock
wave, penetrating radiation, radioactive contamination of the area) and methods of protection
against them, documents containing norms and principles of radiation safety, measures to detect and
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designate areas of contamination, theoretical foundations of ionizing radiation dosimetry, a list
of technical means of radiation reconnaissance, background information on the purpose and
classification of personal protective equipment, principles for justifying the choice of personal
protective equipment [10]. List of measures to provide the population with the means of necessary
individual protection. All reference materials must be available in the absence of an INTERNET
connection.

C # programming language [10, 11] in the Visual Studio 2022.
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Abstract. The features of the use of self-organization methods for predicting the occurrence
of emergency situations are described. The structures of forecasting algorithms, types of objective functions,
selection criteria for iterating models are considered. The algorithm of the self-organization method
is implemented in the form of a computer program. Approaches to solving the problem of large-dimensional
modeling and the essence of the principle of self-organization, which consists in the gradual complication
of models of objective functions, are considered. The structure of self-organization algorithms is presented,
including combinatorial algorithms, selection, harmonic, iterative and neural network-based algorithms.
Attention is paid to the selection criterion for the selection of models of objective functions, the criteria
of regularity, non-bias and balance of variables are considered. An enlarged block diagram of a computer
program implementing a self-organization method is proposed. To select the optimal model from the sets
of models obtained at the stage of model selection, an optimization procedure based on a modification
of the simplex search for the optimum is used and known as the complex Boxing method. For polynomial
models of short-term forecasting, as well as harmonic, algebraic and finite-difference models of long-term
forecasting, the rules for selecting the selection criterion are formulated. The stages of the quantitative long-
term forecast algorithm are considered in detail.

Keywords: predictive mathematical models, self-organization, method of group accounting
of arguments, selection criterion
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Introduction

In order to reduce man-made risks at facilities and improve the efficiency of control actions
in the field of preventing emergencies, it is of great importance to create mathematical models
of an emergency forecasting system [1, 2].

Methods of self-organization or methods of group accounting of arguments (MGCA,
methods of group consideration argument — MGCA), known in English literature first as argument
group consideration methods (AGCM ) and then as group methods of data handling ( GMDH ) are
aimed at all possible reduction of the necessary a priori information entered by a person into
a computer [3]. The main thing is to specify the criterion for the selection (selection) of the model.
Further, the computer finds the only model of optimal complexity by enumeration of a large number
of models according to a given criterion [3].

The works of A.G. Ivakhnenko, S. Beer, D. Gabour, J. Schmidhunder, S. Takao and
S. Kondo [4-10]. According to the GMDH, the solution of the problem of high-dimensionality
modeling is replaced by a multi-stage process of solving a large number of simple problems
of approximating experimental data by functions of two variables — polynomials of a given structure
with a low dimension.

Linear and quadratic models are used as support functions. In the process of modeling,
the type of model selection criterion and the method of partitioning the array of experimental data
are specified [3].

The principle of self-organization lies in the fact that with the gradual complication
of models, some criteria (external additions) pass through a minimum. The depth of the minimum
can be viewed as a measure of the success of the simulation and the robustness of the model.
A deep minimum may not be reached, and the model is not found, if the following circumstances
take place [2]:

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022
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— the input data is too noisy;

— the input data does not contain significant variables;

— the reference function is not suitable for the given object (process);

—too few trailing arguments are taken into account.

The noise immunity of an algorithm is understood as the ability of the method to find
the true structure of some given (test) function from noisy experimental data [3].

In the work of A.G. Ivakhnenko «Long-term forecasting and control of complex systemsy,
two methods were proposed to increase the noise immunity of GMDH algorithms:

— multi-criteria model selection with a special form of selection criteria;

— use of additional a priori information.

On the basis of numerical experiments, noise-resistant algorithms were obtained
and the advantage of multicriteria selection was proved [4].

The problem statement, the results of which are presented in this article, is to develop
a computer model that implements the self-organization method based on the GMDH.

The topic of the article is relevant, since the creation of predictive mathematical models
makes it possible to identify patterns of occurrence of emergencies at facilities, which reduces man-
made risks by reducing the likelihood of emergencies and large material losses.

The novelty of the study lies in the development of a computer model that implements
the GMDH. A computer model implemented as a computer program is capable of simulating
complex systems using a small number of experimental data and is designed to solve forecasting
problems. By combining regression analysis with regularization methods, GMDH allows solving
forecasting problems that have a large number of arguments.

Basic GMDH algorithms

GMDH algorithms can have different structures [2]:

— The first structure (combinatorial algorithms of MGCA ) — the number of variables is not more
than 10. In accordance with the structure, it is necessary to equate some coefficients in the full
polynomial to zero. For example, for a polynomial of the 2nd degree, which looks like:

X = ap + a;*t + ay*t?,
we have three components — polynomials with a gradual complication of the structure [2]:
X=ay+a*  X=ap+a*® m X = a;*t + a,*t%.

— The second structure (MGCA selection algorithms) — the number of variables is no more
than 1000, and the data table contains no more than 20 values for each variable. All possible pairs
of arguments are formed in the first selection row, and for each pair a farticular model is found [2]:

Y = @i + a5i*Xj + ax*X + aSi*Xj2 + XK + a5 Xk
Here 1=1,2,3,...,0Q; g=n*n-1)/2; k=1,2,...n; j=1,2,...,(k-1).

From all partial models, the best F models are selected, giving the highest values
of the selection criterion.

The third structure ( neural network ) — the number of variables is not more than 100.
On each selection series, the coefficients of some complete polynomial are set equal to zero.

According to the type of objective function, GMDH algorithms are divided into
the following types [2]:

— Algorithm with linear polynomials.

— Algorithm with covariances and quadratic descriptions.

— Algorithm for complete enumeration of partial descriptions.

— Algorithm with a random choice of partners.

— Algorithm with sequential selection of trends.

— Algorithm with multiplicative models.

— Generalized GMDH algorithm.
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According to the nature of structural modeling, GMDH algorithms are divided into
the following types [2]:
1. Combinatorial algorithms.
2. Selection (threshold) algorithms.
3. Harmonic algorithms.
4. Iterative (multi-row) algorithms.

Choice of selection criterion

When modeling the GMDH, a large number of different types of selection criteria can
be used [4]:

1. Regularity criterion:

— uses the maximum of the correlation coefficient;

— uses the minimum mean square error.

2. Unbiased criterion :

— is determined by the coefficients;

— is determined in the analysis of solutions.

3. Criteria for the balance of variables:

— used for differential equations;

— used for trending variables.

The regularity criterion is the root-mean-square error calculated on new points not used
to obtain estimates of the coefficients of the model, which tends to a minimum [4].

The criterion of unbiasedness is the maximum coincidence of the values of the output
quantity of two models obtained on two different parts of the table of initial data [4].

The balance of variables criterion is used for long-term forecasting. In this case, a certain
relationship of variables is often known a priori, and the criterion requires that this relationship
be fulfilled in the future on the extrapolation interval [4].

In identification problems, it is necessary to use the minimum bias criterion, which means
that the model obtained on the set of points of the training sequence differs as little as possible from
the model obtained on the set of points of the test sequence [5].

Forecasting with GMDH

The GMDH algorithm was implemented in the Delphi environment in the Object language.
Pascal as a computer program. The interface of the computer program is shown in fig. 1:

wi Moje impoRaHMe C/I0MHBIX CHCTEM C nomoubio Ml YA ( AGCM )

Flle Edit Character Selection Optimization  Window  Service Help
—

m Soptl.dat

H MNO3NUMOHHEI® OrpaHnYeHNs H
| napameTp | MAKC | MUHKM |
+ 4 + I

¥ t |

®1QC 400,000 200,000
X2QcL 500.000 200,000
HIOH 250,000 100,000

w4t 145,000 120,000

noP 6,500 6,100

®6C 76.900 57.500
R7QFL 2560,000  1856,000

| DMYHEUHOHANBHBIS OrPAHNHEHINS |

| (Nocne KawAoro orpaHHYeHHa cTapHTE | ) |
Y1QDIS < 700 |

Y1QDIS =01

¥3C113 < 100

YaC113 >0

Y4Ci12 > 0|

Y4C112 <6 |

Y2Cll4 >0

¢

Fig. 1. Interface of the computer program that implements the GMDH
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The main menu of the computer program has the following main sections:

Model «directory») and files of input and output variables («Datax directory);

— «Selectiony — launching the process of selecting models;

— «Optimization» — launching the selection criterion optimization process and selecting the

optimal model.

An enlarged block diagram of a computer program is shown in fig. 2:

| Initial data X@. Y[ |
'

| selection criteria CRy |

|

Parameters and number of the best models
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Fig. 2. Enlarged block diagram of the program that implements the GMDH
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Fig. 3. Computer program that implements MGCA
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An optimization procedure is used to select the optimal model from the sets of models
obtained at the stage of model selection. To solve the problem of optimizing models, a modification
of the simplex optimum search, known as the complex Box method, is used. The program with
open windows of data files in the selection (left) and optimization (right) modes is shown in fig. 3.

We can formulate the following selection criterion selection rules [4]:

— for algebraic (polynomial) short-term forecast models that do not contain a time argument,
a combined criterion of unbiasedness + regularity is recommended:

Ki =V (NeZ + A2) > min;

— for harmonic and algebraic long-term forecast models containing the time argument,
the criterion of unbiasedness + balance of variables is recommended:

Ko = (Ne? + B?) > min;

— for differential (finite-difference) models of long-term forecasting by multi-step integration,
the unbiased + stability criterion is recommended:

Ks=V (Ng? + 17) > min.

Here | = [Zi"(X — X,)%] / [Zi=."(X,?)] is the area under the forecast curve, started from
the first point of the interpolation interval.

The algorithm for quantitative long-term forecasting includes the following steps [5]:

— selection of a set of experimental data;

— system analysis and construction of short-term forecast scenarios;

— correlation and spectral analysis of data to identify the harmonic trend and the stationary
residual using the stationarity criterion;

— redefining the long-term quantitative forecast by the invariant or by the criterion of the balance
of forecasts.

The system analysis algorithm enumerates the systems of equations according
to the criterion of minimum displacement.

Conclusion

Thus, the GMDH based on the theory of self-organization makes it possible to improve the
method of regression analysis in order to use it for modeling complex systems using a small number
of experimental data.

By combining regression analysis with regularization methods, GMDH allows solving
forecasting problems that have a large number of arguments.
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Review article

SOME ASPECTS OF THE DEVELOPMENT OF THE STRUCTURE OF THE MAIN
DEPARTMENT OF EMERCOM OF RUSSIA IN SAINT-PETERSBURG

IN THE PROCESS OF REFORMING OF EMERCOM OF RUSSIA

Titarenko Yuri Alekseevich.

Saint-Petersburg university of State fire service of EMERCOM of Russia, Saint-Petersburg, Russia.
MTitarenko Alexey Yurievich.

The main department of EMERCOM of Russia in Saint-Petersburg, Saint-Petersburg, Russia
hoverhigh@mail.ru

Abstract. The legal analysis of the main stages of the reform of the Main Directorate of EMERCOM
of Russia in Saint-Petersburg was carried out. The issues of compliance and proper application of legislation
in various periods of activity of the units of EMERCOM of Russia are considered. It is shown that
the growing scale of humanitarian problems, and especially the multifactorial nature of modern challenges,
lead to the creation of flexible approaches to improving the entire management system of EMERCOM
of Russia. Examples of effective application of the legislation of the Russian Federation in improving
the management system of organizations of EMERCOM of Russia of administrative subordination
of different levels are given. The conditions of legal interaction between the structures of EMERCOM
of Russia and the administrative bodies of the subjects of the Russian Federation are determined. The process
of centralization of management bodies and gradual building of the management system is shown along
the line of the Central Office. The main directions of improving the structures of EMERCOM of Russia in order
to increase the level of efficiency in the management of emergency situations of various directions are proposed.

Keywords: structure, management, divisions, emergencies, security, reforms, legislation

For citation: Titarenko Yu.A., Titarenko A.Yu. Some aspects of the development of the structure of the Main
Directorate of the EMERCOM of Russia in Saint-Petersburg in the process of reforming of EMERCOM
of Russia // Supervisory activity and forensic examination in the security system. 2022. Ne 4. S. 63-65.

The day of the creation of the Main Directorate of EMERCOM of Russia in Saint-Petersburg
is considered to be October 4, 1932. On this day, by the Decree of the Council of People's
Commissars of the USSR, a local air defense headquarters was established in Leningrad.

In the following years, the established structure was repeatedly reformed in accordance with
the current military-political situation in the world and the country.

In 1964, by a decree of the Council of Ministers of the RSFSR, the civil defense headquarters
of Leningrad and the Leningrad Region were merged into a single headquarters. Such a unified
structure continued to exist for many years, until the beginning of the two thousandth years.

In accordance with the Directive of EMERCOM of Russia dated April 28, 2000, two
independent management bodies were created: for Saint-Petersburg and separately for
the Leningrad Region. In November 2001, in accordance with the Decree of the President
of the Russian Federation, the transfer of the State Fire Service (SFS) was initiated and completed
two years later The Ministry of Internal Affairs of Russia is part of EMERCOM of Russia. From
that moment on, the structure and composition of the Main Directorate of EMERCOM of Russia
(EMERCOM of Russia) in St. Petersburg gradually began to acquire a modern look.

Empirical and theoretical research methods were used to determine the main directions
of improving the structure of the EMERCOM of Russia in St. Petersburg and to clarify their
feasibility and effectiveness. The analysis of the administrative and legal framework of the principles
of reforming the structure of the Main Department of EMERCOM of Russia is carried out.

© Saint-Petersburg university of State fire service of EMERCOM of Russia, 2022
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Research results and their analysis

Studying the change in the tasks of the predecessors of the modern EMERCOM of Russia —
the Main Directorate of Civil Defense and Emergency Situations (GU GOChS) in St. Petersburg
and the Leningrad region and the Management of the State Fire Service of the Ministry of Internal
Affairs of Russia (GPS of the Ministry of Internal Affairs of Russia) in St. Petersburg and
the Leningrad region, we can conclude about a certain continuity, with the exception of some tasks
of the GU GOChS that were transferred to other departments:

— organization of the development of measures to ensure the safety of construction and
operation of Russian ports in the waters of the Gulf of Finland, oil product trunk pipelines,
organization of control over their implementation [1];

— participation in the work of departmental supervisory bodies that control production
processes, storage modes, transportation conditions and the procedure for the use of radiation and
other particularly dangerous substances.

The modern structure of EMERCOM of Russia, and consequently, the Main Directorate,
is under constant reform.

In 2018, the regional centers of EMERCOM of Russia were liquidated, which performed
the tasks and performed the functions of interregional management bodies.

Also, due to changes in the Decree of the Government of the Russian Federation Ne 794,
which entered into force on January 1, 2020, in the part concerning Article 7, the Institute
of Plenipotentiary Representatives of the President of the Russian Federation was excluded
at the interregional level from the Unified State System of Emergency Prevention and Response (RSChS) [2].

It is important to note that studies of the effectiveness of the decisions taken have been
repeatedly carried out in various scientific and educational institutions of the EMERCOM
of Russia. Each such work proved the effectiveness or, conversely, the haste of such decisions.

Of course, the best indicator of the effectiveness of the decisions taken is the current activity
in the area of responsibility of EMERCOM of Russia.

Statistics in this area show positive dynamics in the main indicators: the number of emergencies,
fires, accidents on water bodies, as well as people killed and injured in these situations [3].

However, the wildfires of last year in Siberia, as well as the events of this year in the south
of the country revealed the problem of the lack of an interregional management body.

In conditions and situations when competent management decisions are needed
in a compressed time on the territory affecting several subjects of the country, it is critically
important to have an authority that carries out its activities at the interregional management level [4].

Currently, such a level in the response system of EMERCOM of Russia has been eliminated.
Interregional tasks are solved by the Central Apparatus of EMERCOM of Russia.

Given the vast territory and diversity of the time and climate zones of our country, managing
specific large-scale situations from Moscow can be difficult [5].

After the liquidation of the regional centers of EMERCOM of Russia, part of their functions
was transferred to the Main Departments of EMERCOM of Russia located in the administrative
center of the Federal District, which were named «Head Main Departments of EMERCOM
of Russia». These functions address issues of general coordination of activities, as well
as the collection, generalization and analysis of information that does not affect the issues of fire
safety and the safety of people on water bodies [6].

In addition, in order to ensure the coordinated functioning and interaction of the territorial
bodies of federal executive authorities, state authorities of the subjects of the Russian Federation
and local self-government bodies within the North-Western Federal District, a commission
on emergency prevention and response, fire safety was established by order of the Plenipotentiary
Representative in 2019. Similar institutions have been established in other federal districts [6].

Despite the fact that the commission is an advisory body, its work over the past time, it has
shown its effectiveness. Complex issues that required solutions at the highest political level
received a new impetus for solution, taking into account the most representative composition
of the commission.

64



Monitoring and expertise in safety system. Ne 4-2022

Of course, the existing powers of the Head Main Directorate within the federal District are
not enough to organize management and ensure response to large-scale emergencies, as well
as incidents of an interregional nature [1, 7].

Taking into account the above, attention should be paid to the decision of the country's
leadership: on the proposal of EMERCOM of Russia regarding the development of the interregional
management segment by Decree of the President of the Russian Federation Ne 130 dated March 18,
2022 On Amendments to the list of positions of the highest commanding staff of the Federal Fire
Service of the State Fire Service and special ranks corresponding to these positions, approved
by Decree of the President of the Russian Federation Ne 1010 dated July 26, 2011, the position
of the highest command staff was introduced — Deputy Head of the Main Directorate — Head
of the Operational Response Department of EMERCOM of Russia in the Rostov region. Thus,
the role of the management body of EMERCOM of Russia, which carries out its activities
on the territory of the Southern Federal District, has been strengthened.

Conclusion

All the factors listed above undoubtedly indicate that the ongoing process of centralization
of the management bodies and the gradual building of the control system along the line —
the Central Office, the Head Main Directorate, the Main Directorate — first of all directly affects
the Head Main Directorate [8].

This is also indicated by the fact that after the approval of the new regulations
on the territorial body of EMERCOM of Russia in 2020, already in 2021, the Head Offices received new
powers within the framework of the Federal District in connection with the release of the Order
of EMERCOM of Russia dated May 21, 2021 Ne 334 «On Amendments to the Regulations
on the Territorial Body of the Ministry of Civil Defense, Emergencies and Elimination of Consequences
of Natural Disasters, approved by the Order of EMERCOM of Russia dated March 27, 2020 Ne. 217».

Within the framework of this work, there is no opportunity to fully analyze the existing
topical problems that are associated with the Head General Directorate as a governing body
at the interregional level. It is important to note that the growing scale of humanitarian problems,
and especially the multifactorial nature of modern challenges, lead to the development of more
flexible approaches to improving the entire management system of EMERCOM of Russia
in general and the management system of the interregional level in particular [5].
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