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YK 007.3, 614.843

NHTEJJIEKTYAJIBHBIE CPEJICTBA 3ANIUTHI JIIOIEI
B 3IAHUAX B YCJIOBUSX YPE3BBLIYAITHBIX
CUTYAIIUI

B. M. Koaodxun, C. M. Koneases, /[. B. Bapaamos
Vnmyprekuit locynapersennsiii Y ausepcurer, r. Ukesck, Poccus
e-mail: kolodkin@rintd.ru, john@zo4.ru, big.black.fox@gmail.com

Ipoararusuposarv. 0cCOGEHHOCIU OUHAMUKY PA3BUMUL YPEIBUHATHHT CUMYAYUUT
6 obwecmeeHnnr 30anuaz. Paccmompenue ozpanuveno CcueHApUAMU nNONHCAPA U
cyueHapuamy meppopucmudeckur Odeticmeuti. Jaa 3awumus aodelt npedaazaemca
PABBUTNUE UHTNEANEKTMYAALHUT CucTem noddepicku npunamua pewenut (MCIIIP).
HUCIIIIP cmposamces na yposre 00BEKMa 36 UumMbt U Ha YPOBHE CUMYAUUOHHO20 UEHMPA.
Ha 6a3e HCIIIIP npedaazaemcs nocmpoerue mpenarcepos 0as nodzomosKku nepcoHana

obsexma 3auumoL.

KiroueBble cj10Ba: HHTENIEKTyaJbHAS CHCTEMA [IOJJePKKHU IPUHSTUS PeIleHuii,
TPeHakep MOATOTOBKH I[€PCOHAIa OObeKTa 3aIUThI, 3allUTa OT II0XKAPHOH H Teppo-
PHCTHYECKOIl OIaCHOCTH, MOJEJMPOBaHUE 3BAKyallMH, [102KapHasd U TePPOPUCTUYECKAd

3AIAIIEHHOCTD.

BBenenue

Besonacuocrs mofiell B OOIIECTBEHHBIX 3aHUAAX OPU BO3HUKHOBEHUU
upespbryaiinoit curyarn (UC) Bcerma ObIIM M OCTAIOTCS B IIEHTPE BHU-
MaHus obmecrBa u rocymapcrBa. Cpeam MHOXKECTBA yrpo3, KOTOPBIM
NO/IBEPZKEHBI JIIoU B 00mecTBennbix 3aanuax (03), naunbonee 3HATHMBIME
SIBJIAIOTCS YIPO3bl, CBA3AHHDBIE C IIOXKAPOM U MPOSBJIEHUEM HECAHKIMOHU-
posannbix aeiicrsuii [1,3]. [Ipuvem, ecsm ymep6, CBA3aHHBIN € OKapaMu,
UMeeT TEHJIEHIMIO K CHUXKeHWIO [4], To ymepl, CBS3aHHBIA C IPOTHBO-
MpPABHBIMY JIEHCTBUSIMU, K COXKAJIEHUIO, TAKOH TEHIEHIINNA HE TPOSIBJISET.
B mesom HEOOXOAMMO OTMETHTH, 9TO yIIEepO, CBSI3aHHBIN C BOSHHKHOBE-
uuem YC, B nmepecdere Ha OJHO ODIIECTBEHHOE 3JQHUE BO3PACTAET, UYTO B
LIEJIOM OTBEYAeT TEHJIEHIMU Ha CTPOUTEIHCTBO M KCILIyaATAIUIO BCe bosiee
kpynubix O3. C apyroii croponsl, B Kpynubix O3 06br4HO Gostee JeranbHo
popaboTaHbl BOIPOCHI 00ecIedeHns: 6€30IaCHOCTH.

B Poccun uctopudecku CIoKuIoch, 9to Kaxaomy Bumy dC B obmre-
CTBEHHBIX 3JIAHUSIX COOTBETCTBYET CBOSI CHCTEMA PEArMPOBAHWS, KOTOPAS
HaNpaB/IeHa HA MPEIOTBPAIEHIe U CHUXKeHne yriepba. Tak moxkapy mpo-
THBOIIOCTABJIEHA, CHCTEMA IIPOTUBOMOKAPHO 3ammuThl. CyiecTByer orpa-
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GoTaHHAs CHCTeMa MPOTUBOJECHCTBUS HECAHKIIMOHUPOBAHHBIM JIEHCTBUSIM.
3a mporre e roIbl T CHCTEMBI MTOJIYIUIN OOJTBINOE PA3BUTHE B OPraHu-
3aIMOHHOM ¥ TEXHWYECKOM OTHOIIEHWSAX. Be3ycl0BHO, 3TH cuCTeMBI OyIyT
MPOIONIZKATH Pa3BUBAThCA W DyHKImoHMpoBarh B Kaxkmom O3. Ha sto
HAIIPABJIEHBl HOPMATUBHbIE TPEOOBAHUSA K KAXKJ/ON U3 cucreM obecredenus
6ezonacuocru. O6bruno B ycsoBusax YC oguum u3 3 dEKTUBHBIX METOI0B
CHIZKeHUs yiepda sBISeTcs IBaKyallus JIOJell M3 OMaCHBIX 30H 3TaHUS.
VuanrsiBas, uro YC B 37aHNN OOBIYHO PA3BUBAETCS HA BPEMEHHOM TOPH-
30HTE TOPS/IKA HECKOJTHKUX MHUHYT, BOSHUKAET MpOOeMa C OpraHu3aiinei
9BaKyaIlnuu.

B mocieame roibl, Mo Mepe pa3sBUTHS TEXHUYIECKUX CPEJICTB, MOJTY U
pasBuTHe cucreMbl nogaep:kkn npunaarua pemennii (CIIIIP) B ycnosusx
pasBUTHs YPe3BbIYARHBIX cuTyanuii [5-7]. D10 06ycnoBieno MEOro06pasu-
€M CIIEHAPUEB PA3BUTHs ABAPUAHOM CUTyaI U MHOT00Opa3neM BAPUAHTOB
pearupoBarus Ha UC. CIIIP npusBama, B 9aCTHOCTH, OMPEIETUTHCS C
BO3MOKHBIMH IIYTAMU SBAKYallUU C YIETOM JUHAMUYECKN PA3BUBAIOIIUXCI
YCJIOBUH B 3aHUH.

Cumxkennto ymepba mpu BO3HHUKHOBeHHH UC CIocoOCTBYIOT —1este-
HATPABJIEHHbIE JIEHCTBHUS MEPCOHANA, HUTO TPEINOIAraeT ONpeIeSIeHHbII
ypoBeHb mOAroToBKH. OCOOEHHO 3TO OTHOCHTCS K JIMIIAM, YIIOTHOMOWYEH-
HBIM IPUHUMATE penrenus. Jluno npuanmaromee pemenue (JIIIP) momkmo
OIIEPATUBHO BHIPAOOTATH PEKOMEH/IAIMK, U JOHECTU ITU PEKOMEHIAIMH JIO
Jozeil, okazapmuxcs B 3ganuu B ycsaousax JC. Jluna, npunumaroimume
pellenysi, JOMKHBI YCIeTh aJeKBaTHO orpearuposarh Ha UC, onupasdcs na
MTOKA3aHUs TPUOOPOB KOHTPOJISI CPEJIbI, ONMPASICh HA AHAJIN3 BHIEOMOTOKOB
¢ Kamep Habusonenust. LleasM MOArOTOBKY IEPCOHANA CIY’KUT TPEHAXKep,
KOTODBIl OPHEHTHPOBAH HA IMOJTOTOBKY IEPCOHAJNA K BO3MOXKHBIM JIefi-
crBusM B ycaoBusax YC. Tpenaxep co3maercs Ha 6a3e HHTEIEKTYaATbHON

CIIIIP.

Cucrema mNOJJIEPKKU [PUHATUS PEHIeHUH [TPOrHO3UPYET PA3BUTUE
aBapuiiHOW CcHUTyaruu, MPOEKTUPYyeT Oe30MacHbIe MAapPIIPYThl IBAKYAIWH,
MOZETUPYeT TOBeJeHNe JIoeil W WCTOYHUKOB OMACHOCTH B YCJIOBUAX
YC. K cucreme mommepKKA TPUHATHS PENIEHU MPEeTbBISIIOTCS BECHMA,
BBICOKVE TpPEOOBaHWsI, YTOOBI yCIIETh OTPEArnpOBATh HA CKJIAIBIBAIOIILYTO
curyaruio. [Ipuyem B yC/IOBUSX HEOMPEIEEHHOCTH TTO COCTOSTHUIO CPEIBI,
10 PaCIpeIeTIeHnIO M0el B 3/TAHNH, [T0 BO3MOKHOMY PA3BUTUIO CUTYAIH.
CIITIP upepnasnadeHa, B YaCTHOCTH, OKA3arb IOMOLIb B BbIPAOOTKE
DEIleHnii YIOJHOMOYEHHBIM JIMIIAM IIPU BO3HUKHOBEHUH ¥ DPA3BUTHH
YC. OpHako yuYHTHIBAs, UTO PE3yJbTATHI MOJEJUPOBAHUS TIOCJIEICTBII
YpEe3BBIYANHONA CHUTyallud COOTBETCTBYIOT PEAJbHOCTH, HMEIOIIEed MeCTO
B 3[aHWM, TOJHPKO HA MAaJbIX BDEMEHHBIX WHTEPBAJIAX, HEOOXOInMa,
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mepuoauveckas KOPPEKTHPOBKa IyTell sBakyamuu (IeficTBumii Joeit).
KoppekTupoBka myTeii 3BaKyanuu OCYIIECTBJSETCS JUOO B pe3yabrare
COOTBETCTBYIOIINX YKa3aHHUil YIOJTHOMOYEHHOIO JIHIA, OTBEYAIOIIEro 3a
npuHaTHe pemiennit B ycaoBusx UC, ambo, ecam mo KakuM-aubO0
NPUYMHAM DPelIeHNue He IPUHUMAETCs, KOPPEKTHPOBKA OCYIIECTBIISIETCS
B ABTOMATUYECKOM PEXKHMME CUCTEMOHN IO/IJIEPKKU I[IPUHATUSA PELIeHu.
KoppektupoBka myTell 3BaKyalun OCYIIECTBILAETCA TII0 PE3YIbTAaTaM
W3MEepUTEIHHOTO MOHWTOPWHTA PACIpeNesieHus JI0Aeil M0 TOMEIIeHNAM
3/IaHUSA ¥ MOHUTOPUHTY PACHpPOCTPAHEHN NCTOYHIKOB ONTACHOCTH B 3/TaHUHN

npu YC.

PasButue naresuiekTyaabHbiXx CIIIIP u TpeHakepoB IOATr0TOBKU
mepcoHaJia

OObeKTHBHBIN  TPOIECC BO3DACTAHWS CJIOKHOCTH  APXUTEKTYDPHO-
TIJIAHUPOBOYHBIX peH_IeHI/II./’I O6H_[eCTBeHHbIX S,ZLaHI/H./JI, yBeJIn4eHUue YUCJICH-
HOCTH PELHUNNAEHTOB PHCKA B 3JAHUAX, BO3PACTAHUE TEPPOPUCTUIECKON
AKTHBHOCTHU U T. /. HE CIIOCOOCTBYET POCTY 3alUINEHHOCTH Joaeit [2]. s
ycunennd 3aluIieHHOCTH .HIO,ILeﬁ B 3JaHUAX YBEJIHUYIUBACTCA KOJIHUIECTBO
CPEJICTB KOHTPOJISI COCTOSTHUS CPEIbI, YBEIMIUBAETCS KOJIUIECTBO CPEJICTB
ay/Mo-BHUIE0 OTIOBEINEHNST W BUIEOHAOJIOIEHST, MOJIHUMAETCS yPOBEHD
MOATOTOBKM TepcoHana K gedcrsusaM mpu UC. YcuiieHne TeXHUYECKON
coCTaBJISIONEl obecrmevyennsi OE30MACHOCTH TPEOyeT yBeJIWdeHUs CKOPO-
cru 00paboTKHU, aHA/IM3a W mOpejicTaBieHus uHdopMaiuu. B Tom uuncie,
TPeOYIOTCsE HOBbIE BO3MOXKHOCTHU I10 IIPOIHO3UPOBAHKUIO PA3BUTUS YPE3BbI-
YalHON CUTyaIuu, o HHMOPMUPOBAHUIO JIIOAEH U YIPABICHUIO JTIOICKUAMI
IIOTOKaMU B 31aHUU. Tpe6y}OTCﬁ HOBBIC BO3MOXKHOCTHU IOJIS ONIEPATUBHOIO
pearnpoBaHUs HA BO3HUKAIOIIIE MTPOOIEMHBIE CHTYAINH B 3JAHNUN. Y INThHI-
Bas BpeMeHHO# ropu3onT pazsurus UC — ckopocts pearuposanus CIIITP
JAOJIZKHa COOTBETCTBOBATH PEXKUMY PEaJibHOI'O BDEMEHU.

Camxenre ymepba mpu Bo3HuKHOBeHNH UC B OOIECTBEHHBIX 3IAHUIX
HEBO3MOXKHO (€3 CHCTEMHBIX PeIleHnii, OTHUM U3 KOTOPBIX SIBJISIETCS
ycunenune ynpaBjIeHYIeCKOr'o aClleKTa. yCI/IHeHI/Ie YIOpaBJI€HYIeCKOro acClieKTa
MPEJITIIONIAraeT, B YaCTHOCTH, MOJIEPHA3AINIO CUCTEM TOAJIEPKKA IPUHATHUS
pelieHuili “ yCHJeHHWEe IIOATNOTOBKM JIWI, OTBEYAIOIIAX 34 I[PUHATHE
pemennit B ycnoBusx UC. Monepuusarusa CIIIIP wuner B HampasieHmn
[0CJIEIOBATEIHOTO TIEPeX0/ia K MHTEJUIeKTYyaJbHbIM cucremam [8-10],
KOTOpPbBIC B JIAHHOM CJIy4dae IPU3BaHbL 06eCHe‘H/ITbZ

® BO3MOYKHOCTH MPOTHO3MPOBAHUS PA3BUTUS UPE3BBIYANHON CUTYAIIUN

B pEXKUMeE OIEperKeHNd PeaJIbHOTO BPEMCHU,

® AJIaNTallUI0 CUCTEMblI K U3MCHAIOIIUMCA YCJIOBUAM B 3JIaHUUA B

ycaosusx UC;
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¢ PaboTOCIOCOGHOCTD CUCTEMBI B YCJIOBHAX HEOIPEIeICHHOCTH (HEIos-
HOTHI 3HAHUN O (baKTI/I‘{eCKOM COCTOAHUN YPOBHA OMACHOCTU ©
O0CTAHOBKHU B 3aHUMN);

® BO3MOXKHOCTHb KaK aBTOMATUYECKOI'O, TaK U «PYYIHOr'O YIIpaBJICHUA»
JIIOJICKUMU TIOTOKaMU B 37aHuu B ycjaoBusax C.

Ilocnenmee, B YaCTHOCTH, MPEANIOJATaeT HAJWYHE pA3BUTOTO U
UHTYUTUBHO mOHATHOrO uHTepdeiica mexay sapom CIIP wu numom,
[IPUHUMAIOLIMM PelleHue.

Nurennexkryanusamus CIIIIP u tpeGoBanue yBenmvenusi HaIEKHOCTH
noTpeboBaM M3MEHEHWs CTPYKTYPbI cuUcTeMbl. Ecium panee co3manHoe
AJITOPUTMHUYIECKOE U IIPOrpaMMHOe 066CH6“I€HI/I€ CHUCTEMbIL aJAIITUBHOI'O
YIpaBJIeHNs JIOACKAMY [OTOKAMH IpU HOXkape B 31anuu [11, 12] 6bLro
ODMEHTHPOBAHO Ha (DYHKIMOHMPOBaHWE B paMKax oOObekTa (B JaHHOM
clydae, B pamMKax OONIECTBEHHOTO 3aHUsA), TO WHTE/JICKTYATU3AIUs W
TpebOBaHMS IO HAJEXKHOCTH MOTPEOOBAJIN UCIIOIb30BAHUS PACIIPEIETIeHHOM
cTpyKTypPbI [13]: 9acThb Boraucaennii npou3BoAUTCA HA OOBHEKTOBOM YPOBHE,
a 49acTb — B CHTyalMOHHOM ueHTpe (paifonHoro macimraba), MOANEPIKH-
BaoumM (GYHKIIMOHUPOBAHUE Dsa OOBEKTOBBIX CHCTeM. B nHacrosmee
BpeMsi He YCTaHOBJIEHO OMpEIEIEHHOE PA3Ie/IeHNe MAaTEMATHIECKOrO 00ec-
Te4YeHud MEXKIy O6'beKTOBbIM YPOBHEM U CUTYAIIMOHHBIM IIEHTPOM. HOK&
nporpammuoe obecredenne nyoaupyercs. OmbITHAS IKCITyaTAINs BHISTBUT,
11e716CO00PA3HYI0 TPAHUILY Pa3/eeHus (B 3aBUCUMOCTH OT XaPaKTEPHCTHK,
HA3HAYEHU U IPYTUX NapaMerpos o0mecrsenHoro 3aanus). Ho, oueBuano,
YTO BHUJEONOTOKH JOJIZKHBI IIPEIBAPUTEILHO 00pabaThIBATLCA HA 00HEKTO-
BOM yYPOBHE.

lnaBuasg npuunna nepexona K pacupenenenusiM CIIIIP — tpeGoBanue
nyOIMpPOBAHNST TIPEICTaBICHNsT WHQOPMAIMK MO TeKyIieil oOCTaHOBKE B
3JaHUKM KaK Ha MyJbT YIPABJICHUS HA OOBLEKTe 3al[uThl, TaK M Ha
yJbT YNPABJIEHUS CUTYaIMOHHOIO IEHTPA. JTO KAacaercs, B IIEPBYIO
ouepe/ib, Tex O0BEKTOB, HA KOTOPBIX IPEIBAPUTEIHHBIA ABTOMATHYECKUIT
aHAJIU3 BbIABJAET CUTYalMu I1OA03pUTe/bHble HA BO3HukHOBeHue JC.
Hecmorps Ha BO3MOXKHOCTL aBTOMATHYECKOTO pexkuma paborsr CIITIP
(ro ecrb 6Ge3 yuacrus JIIIP), pasuoobpasme Bo3MOXKHBIX UC Bee-
TaKd JIEJIAeT BEeChbMA JKEJIATeJbHBIM KOHTDOJb CHTYAaIlMH Ha OOBEKTe
3AIUTHL JIUIOM, YIIOJTHOMOYEHHBIM [IPHHAMATH PEIIeHne. Y 9UThIBasA, KaK
yxke Obuio ormedeHo, uro UC pasBuBaercs Ha BPEMEHHOM TI'OPU3OHTE
[OPSA/IKA HECKOJIbKUX MHHYT, YYUTbIBAs HEOIPEJEJIEHHOCTh MOMEHTa,
BpeMenu Bo3HmKHOBeHus UC, MOXKHO Opeanoiararb, 49To Ha OOBEKTE
3aMmUTHl MOMEHT BO3HHKHOBeHWst UC MOKeT ObITH CIIy9aifHO MpOMYINeH.
B 10 ke Bpems, B CHTyanMOHHOM IIEHTpE, [JI€ JUJIs BBISIBJICHUS
navanpHOil cragnn UC, TexHuvueckme BO3MOKHOCTH MO3BOJISIIOT IIPUBJIEYD
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6OMbINNE BBIYUCIUTETHHBIE BO3MOKHOCTH, BEPOATHOCTD BhisABIeHnsa IC na
HAYAJIBHON CTAIMN 3HAYUTEIHHO MOBBIIIAETCS.
VeioxueHne CUCTeM TMOJIEPKKHU I[PUHATHAS DPEIleHuil, BO3pacTaHue
TpeOOBaHMIl, NMPEIbABNAAEMBIX K JIHUIAM, YIOTHOMOYEHHBIM IPHHUMATD
perrernst, TpebyeT MPUHIMINAILHOTO m3MeHeHns B noaroroske JIIIP, na
9TO HaIle/IeH TpeHarkep Ha Oaze muremmekTyaapHoi CIITIP.
Takum 006pa30M, MHTEJIEKTYAIbHASd CHCTEMA MOIJEPXKKHU MPUHATHI
pertennii Mpu3BaHa 00ECTeYNTh:
e pannee obnapyxenue UC, 3a cuer 0OpabOTKU PE3YJILTATOB U3MEPH-
TeJLHOTO MOHUTOPUHTA CPEJbl U QHAJIN3A BUIEOMOTOKOB;

e MPOTHO3WPOBAHWE PA3BUTHS ABAPUIHON CHUTyalnuu B pEKUMe
OTeperKeHrsi PeaJIbHOTO BPEMeHN;

® MPOEKTUPOBAHWE [BUKEHUs JIIOJCKUX MOTOKOB MO OE30MaCHBIM ¥
KpaT4afiliimM [0 BPEMEHHW MHyTsSM 0 O€30IaCHBIX 30H B DPexKHMe
PEaJIbHOIO BPEMEHU;

e mpencTaBieHre HHOOPMAIWMH O JUHAMUKE PACIPOCTPAHEHUS HCTOY-
HUKOB OTIACHOCTH ¥ PEIUIIMEHTOB pPUCKA B 31aHuu B ycaoBusx JC
JIJIS JIVI, TPUHUMAIOIIIX PeleHue;

o nrdopmuposanue monei B 3ganuu OY 0 HeOOXOOUMBIX IEHCTBUAX B

ycaoBusx passurus JC.

PyHKIUOHAJbHASA CX€Ma CUCTEMBI MO/JIeP>KKU NPUHATUS pelile-
HUMN

Ha pucynke 1 npeacrasnena dyukuuonanbuas cxema CIITIP. B
ocHoBe MojeupoBanus paspurusd dC U NPOrHO3UpPOBAHMS MOCIIEICTBUIL
nexur uudpoBasg MoAedb obbekTa [14]. Momenb crpouTcs B paMKax
PACIIUPEHNsT OTEYeCTBEHHOrO IPOrPAMMHOrO Ipoxykra Renga [15].
Pasmepbl W XapakTepuUCTHKU CBOMCTB KayKJIOTO MOMEIEHNsT O0BbEeKTa,
3aIUTHI COXPAHAIOTCA B 6a3e JaHHBIX. B3anMOCBa31 MeK Ty MOMENeHnIMI
(CBABHOCTD 371€MEHTOB O0BEKTA 3AIUTHI) MEPBOHAIANBLHO COXPAHTIOTCA B
CHernuaabHO Opranm3oBanHoM daiise Json, a 3arem mepenocsaTcs B 0azy
JTAHHDIX.
IepBonavanbHOE pacupeeseHue el Mo 3JaHI0, OTBEYAIONee MO-
MeHTy Bpemenu Bo3HuKHOBeHus UC, onpenessiercs OJHOM U3 CJeAyOux
nojcucTeM (MM UX KOMOMHAIMN B 3aBUCUMOCTH OT 3[aHUS U KOHKPETHBIX
YCJTOBHIA):
® [I0JCHUCTEMA OIPEJEJNeHUs] KOJIMYECTBA JIIOJAEH B I[IOMEIIEHUAX
3manuns [16];

® HCIIOIB3YeTCs CHCTEMa, TOPW30HTAIBLHO PACMOJIOKEHHBIX IBYXJIytde-
BBIX CUETINKOB;

® II0JCUCTEMA AHAJIN3A BHU/IEONOTOKOB B BBIJICJICHHBIX CEUCHUAX 3IAHUS;
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Lisg. seozem ofesta

Jamrze
OOBEETHEEOTO
EORTPOIE
Pacrpenenerme Tomei Konazzst
TP
TMporsossposarse

. e
Monemiposasme Monemsposagne
uc peaxmes =a UC

TpencrasTerme

Kouamme
cECTEME

Pucynoxk 1 — ®yukruonansuas cxema CIIIIP

® II0JICHCTEMa, OIIPEJIEJICHNUST KOINIECTBA, JII0/Ieil B IOMEINEHNAX 3/IAHUST
00pa30BATEILHOIO  YYPEXKJEHUsI, OCHOBAHHAS HA CBEJEHUIX O
PACHMCAHUY 3aHATUN U JAHHBIX 110 YUCJIEHHOCTH JIIOJEH B y4eOHbIX
rpynmnax [17].

[IporpaMMHO-aNIapATHBI KOMILUIEKC MOHHUTODHHTA CPEIbl TO3BOJIS-
€T ONpEIENNTHCS € BJIEMEHTAMU 3aHWs, HE NPEeJCTABISIONINMI yTPO3y
JUIsl XKU3HEJeATeIbHOCTU desioBeka [1]. YuuTbIBaeTcss JuHAMHMKA pa3BH-
THs II0’Kapa, Pe3yIbTaThl MOJEIUPOBAHUS JIBUIKEHUSI JIOJCKUX IIOTOKOB
U MOJEJUPOBaHUE MOBeJeHus TeppopuctoB. MojenupoBanue jaeicTBuit
TEPPOPUCTOB, OCHOBAHO HA Maremarmdeckux mogensax [18]. IIpu mone-
JINPOBAHUY DEAKIUH JIOJell Ha JEHCTBUS TEPPOPHUCTOB IPEANOIaraercs,
9TO JIIOAM CTpeMsTcs n3bekarh KoHTakTa. Ilo smemenrtam 3mamust, 6e3-
OTIACHBIM LTSI TIePEBUIKEHU JIIOIel CTPOosATCs My TH 3BaKkyanun. CKOpocTh
9BaKyaluu B Ka’sKJOM JJIEMEHTE 3/IaHHs OTBEYAET TEOPUU JIIOJCKUX IIOTO-
koB Xonmesrukosa-Cavomuna [19 21]. Hanpasienwne nBuzkennst JIOICKAX
[IOTOKOB B KAaXKJIOM 3JIEMEHTE 3JIaHUs OIPE/EIAeTCs U3 YCJIOBUS MUHU-
MaJIbHOCTH BPEMEHU TOCTUKEHNS 30H OE30IIaCHOCTH TI0 3JIEMEHTAM 3/TAHUS,
OTBEYAIONNM yCIOBIsM Ge3omacnoctn [11].

OZHOBpEMEHHO € MOJIEJIMPOBAHWEM 3BAaKyallMd ¥ MPOEKTUDOBAHUEM
myTeit 3Bakyarun OcymiecTsisiercs oOpabOTKa JAHHBIX O0BEKTHBHOIO
KOHTPOJISI PACHPE/IE/ICHIs] PENUINEHTOB PHUCKA 10 JJIeMEHTaM 3/aHus.
Ilo panHBIM OOBEKTHBHOIO KOHTPOJIS KOPPEKTUPYETCS pacIpejiesenue
penmiuenToB pucka 1o 3xganuio. CKOPPEKTUPOBAHHBLIE 3HAYEHUs 110
KOJIMYECTBY PENUINEHTOB PICKA B 9JIEMEHTAX 3aHUA COXPAHIOTC B 6aze
JAHHBIX. 3HAYeHNs U3 0a3bl JAHHBIX MCIOIB3YIOTCS B OYEDPEIHOM IMKJIE
Mozenuposanus. [leproandecku OCyIecTBIIsIeTCs IPOrHO3UPOBAHNE Iy Teit
9BAKYallNU B PEXKUME OIEPEKEeHUsT PeaJbHOTO BPEMEHH.
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CHpoeKTHPOBAHHbBIE IIYyTH IBAKYAIMH, OTBEYAIOIINE PEATHHOMY BpeMe-
HU, TIPEJCTABJSIOTCS HA MOHUTOPAX OOBEKTA BAIATHI U CHTYAIMOHHOTO
nenTpa. Komanapr o manpHedmnx gefictBusx joeit B yeaoBusx UC moryT
ucxomuth ot JIIIP (npmopurernbie komanaer) u or CIIIIP, dbynkmmonupy-
foreit B aBToMaTudeckoM pexkume. KoMaHIbpl TOBOAATCS 0 PEIUINEHTOB
pucka. IIpu 3T70M HCIOAB3YIOTCA ayAnO-BUAEO noacucreMol [22,23].

Takum obpaszoMm, oguH u3 myTeil cHuKeHus ymepba B yciaoBuax IC
— WCMOIH30BaHNE WHTEIIEKTYAJIBHBIX CHCTEM TMOIIEPKKNA TPUHSATHS pe-
MeHW U TPEHAYKEPOB JJIsT TIOATOTOBKHY JIUI], YIIOJTHOMOYEHHBIX TTPUHUMATD
pemenust B ycaosuax dC.
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INTELLIGENT MEANS OF PROTECTION OF PEOPLE IN
BUILDINGS IN EMERGENCY CONDITIONS

B. M. Kolodkin, C. M. Kopelev, D. V. Varlamov
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: kolodkin@rintd.ru, john@zo4.ru, big.black.fox@gmail.com

The features of the dynamics of development of emergency situations in public
buildings are analyzed. Consideration is limited to fire scenarios and terrorist scenarios.
To protect people, the development of intelligent decision support systems (IDS) is
proposed. IDSS are built at the level of the object of protection and at the level of the
situational center. On the basis of IDSS, it is proposed to build simulators for training
the personnel of the protected object.

Keywords: intelligent decision support system, training facility
personnel training simulator, fire and terrorist hazard protection,
evacuation simulation, fire and terrorist security.
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IIPOT'PAMMHBI KOMIIJIEKC
ABTOMATU3NPOBAHHOTIO IIONCKA
SKCIJIVATAIIMOHHBIX OTPAHUYEHNU 3JAHUA!

B. B. Yupxos, A. B. Muzaiirosa
Ynmyprekuit l'ocynapcrBennsrii Y HuBepcuTer, I. Mkesck, Poccus
e-mail: b.v.chirkov@gmail.com, 23am06@mail.ru

B pabome paccmampusaemcs peuwerue 0AiL a6MOMAMUYECK020 TOUCKA NOMEUEHUT
6 30aHUU, 8 KOMOPHLT 6PEMA OAOKUPOBAHUA ONACHHMU HAKMOPAMU NOAHCAPA MEHLULE
epemenu 0c60bosclenusn awdvmu. Onpedeserue JaHH020 NAPAMEMPAE TPOU3BOOUTNCH
nymem asmomamu4ecrozo ¢DPMUPDSGHUE MHOHCECTNBA CUEHAPUES NOAHCAPA 6 30aHuu
u  modeauposarus 6 npozpamme CFAST. Cuenapuu @opmupyromcsa Ha 0CHOBE
yudposoti modeau 30anus, OAs HOPMUPOBAHUSL KOMOPOT, 6 UEAAT MNOBLIULEHUS
apdexmusnocmu, ucnoavayemcesa npozpamma QGIS ¢ pacwupenuem PlanCreator 3.
Ha ocnose pe3yavbmamos pabomuvi NpozpammHOz0 KOMNAEKCE CNEUUAAUCTE MOHCEM

oyenums afdexmuenocmov peuweruti noicaprol 6e30nacHocmu.

KmroueBble cioBa: nudpoBass MOJeab 3JaHuA; WH(MOPMAIMOHHAS MOJIeNhb
3[QHUsI; MOJEJUPOBAHUE I0XKAPA; T€HEpPATOp CIEeHAPHEB MOXKapa; BpeMsi OJIOKHPOBKH

MIOMEIIeHH ; SKCILTYyaTalluOHHOe OrPDAHHYEeHHe; KPAaIl-TeCT.

BBenenue

HaubGosiee sdpdekruBabiM  criocoboM criaceHus JOAel 1Ipu  moxape
aBisgercs dBakyarua. g 6e30macHOil dBaKyaluu JIOIeHl W3 31aHUS
HEOOXOIMMO, dYTOOBI BpeMsi 9IBAKyaIlMW HE TMPEBBIMAI0 BPEMEHHO
WHTEpBaJI, 338 KOTOPBIA TyTH JBAaKyallnd OKAXKYTCS 3a0J0KHPOBAHHBIME
onacHbIMH (pakTOpaMu MOXKapa. Puck rudejnm Jiiojei oT BO3aeiCTBUS
3TuX (HAKTOPOB BO MHOTOM OIPEENSeTCS CIeHAPUEeM DAa3BUTHUS [0XKapa,
a Tak)Ke KOJIMYECTBOM U pacupenenenueM Jiogeii mo 3zamumio. Ha
OCHOBE aHAJN3a pe3yJbTATOB MOJETUPOBAHUS MHOXKECTBA CIIEHAPUEB
Pa3BUTHS TOXKAapa, MOXKHO BBIJIEIUTH IOMEIIEHNsI, KOTOpbhle TpPeOy T
BHUMAaHHS CIENUAIUCTOB ([IPOEKTUPOBIINKOB CHCTEM 0€30IIaCHOCTH 1 /HJIH
O0bEMHO-TTAHMPOBOYHBIX Demenuii 3manus). Kaxapri Takoii crexapwii
npecTaBageT CobOl IKCIUIyaTAIMOHHOE Orpanuvenue 3aanuda [1], T.e.

1Pa6ora BbimosHena B pamkax rpapra «Hayumeiil morenmuass (KOHKYpC Hay4HO-
HCCIIE0BATENBCKUX PABOT (IPAHTOB) MOJIOABIX yUEHBIX, IIPENOAABATENEH U ACIUPAHTOB
Val'V, dbunancupyembix u3 cobcrBenubix cpeacrs Yrusepcurera («Hayunbiil norenun-
am» ), 2022 rox).
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orpaHuyeHue, OOYCJIOBICHHOE MPEBBINICHNEM [PUEeMIEMOll BeIUUHHbI
MOKAPHOTO pHUcKa. Koueroil BeMUMHOMN, Mpu pacdyere PUCKOB SIBJISIETCS
JUINTEJILHOCTD 9BAKYALMH JIIOAEH U3 31aHuUsI.
Ha pucynke 1 mpencTaBmeH anrOpuTM BBIYUCIEHHS UTATETHHOCTH
sBaKyaluu Jojeil u3 3nanus B ciaydae noxapa. OH pasjeinen Ha 2 sramna:
1) MomenupoBaHHe paCIpOCTPAHEHHs ONACHBIX (aKTOPOB MOKapa B
3/IaHAH;
2) MOzeIMpOBaHME JIBIXKEHUs JIIOJICKUX [IOTOKOB B 3aHUHU B YCJIOBUSX
noxapa [2,3].

WHopmaumoHHan KonuyecTso 1

MOENb 30aHHA pacnpenenexue nogei
B 3/1aHKK

DdopmypoBaHKe X

CLieHapHa noxapa » MofenupoBaHue

NBWKEHHA MIOACKHX
WMGAenApoBanne * NOTOKOB B 3AaHMH
nomapa
Y

Bpemn nocTumeHUa
HDMTUYECHMX
3HAYEHWIA ONACHbBIX
GaKTopoBs noxapa

NInuTensHoCTL
NOCTUHEHWA NMIOABMM
Be3onacHbIX 30H

Pucynok 1 — CTpykTypHas cxeMa aJrOpUTMa MOHCKA
JKCIIJTyaTAIMOHHBIX OTPDAHUYEHUH 3MaHnsT

B TakoM B alropuT™M HEYEM HE OTJIMYAETCSA OT CyMECTByomux [4],
a TOHNCK 3KCILUIYATAIWOHHBIX OrPAHUYEHWH MoTpedyer 3HAYUTETbHBIX
Tpyno3aTpar 1o (OPMUPOBAHUIO CIEHAPUEB, 3AMYCKY BBIYUCIECHUN U
aHaM3y JAHHBIX. B paboTe paccMaTpmBaeTCs BAPUAHT ABTOMATH3AIIHA
MPOIECCA TTOUCKA IKCITYATAIMOHHBIX OTDAHUYEHUH 3/IaHUS.

MopenupoBaHue AWHAMUKA PAacHpPOCTPAaHEHUS OIMACHBIX (PAKTO-
POB noxkapa B 3JlaHUI

Jl1s MOmemMpoBaHus pacpOCTPAHEHNsT OMACHBIX (DAKTOPOB MOXKapa B
3nanun BeiOpan nporpaMMusiii kommieke CFAST [5]. Bsibop oOyciosien
JIOCTYITHOCTBIO [IPOIPAMMHOIO Obecredenus u npocToroil hbopMupoBaHus
CLEHAPUEB [10XKAPA.

Tporpamma CFAST mo3BO/ISIET TPOTHO3UPOBATH MAPAMETPHI PACIIPO-
CTpaHeHWsI MPOAYKTOB TOPEHWsS W WX PACIpOCTpaHeHwWs B 3manuu. lIpo-
rpamMma peasusyer ABYX30HHYI0 MOJesb noxkapa [5].
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Munumanpbuelii  crienapuii noxapa B CFAST Brimowaer B cebsa
HECKOJIbKO CEKIWii: 00lIre HACTPOHKYW MOJEIUPOBAHUS U HAYAJIbHBIE
YCJIOBUSI OKpPY?KAIOMIEil cpempl (Temmeparypa, BIIasKHOCTH, JABJEHWE);
onmmcanue CeKIuil (MOMEIEeHui, KOPUAOPOB, JIECTHUYHBIX IIOMAIOK);
JIBEDHBIX MPOEMOB, KOTOPBIE CBA3bIBAIOT CEKIMU 3JaHUs; OIUCAHUE
pasBuTUs 1IOXKapa B yKa3aHHOW cekuuu 3uanus. Bmecre ¢ CFAST
mocraBagerca nporpamva CEdit ans dbopmupoBanus crienapues. B CEdit
oTcyTCTByeT Tpaduyecknit crnocob co3manumss momenu 3manus. OmgHAKO
JIOKYMEHTUPOBAHHBIH (OpMAT ONUCAHWSA CIHEHAPUEB JAET BO3MOXKHOCTH
HAIOJIHATH €0 BHEIIHUMYU WHCTPYMEHTAMU.

Ina cosmammss wmHGOpPMAIMOHHON Momenn 3ganms  giua  CFAST
paspaboTaHO HECKOJIbKO PeLIeHuii:

1) cfast-inkex — cnenmanuM3MpoBaHHOE PACHIMPEHUE IS IIPOTPAMMBI
Inkscape [6];

2) PlanCreator3 — pacumpenne mnsg nporpamMmbl QGIS3 [7] ansa
co3manus nHhbOPMATMOHHON MOJIE/IN 3IaHIs MUPOKOTO HA3HAYEHNS.

IIpu cozmarnn Mozmenn 31aHnsT HEOOXOIMMO KOPPEKTHO 33/1aTh pa3Mephbl
3JIEMEHTOB 3/IaHUsl U YCTAHOBUTDH CBA3U Mexk 1y Humu. Pacumupenue Clast-
inkex mOAXOAUT TOJBKO JJIf BBOJA TmoMernenuit u jsepeil. Janbueiiniee
dopmvupoBanue cuenapus ocyiecrsigerca depe3s CEdit. C nomomipio
pacumpenust PlanCreator 3 dopMupyercs nudpoBas Mouesb 31aHusd,
KOTOpasg MOXKeT OBITh AJAaNTUPOBAaHA JJIs MOJEJIUDOBAHUSI IOXKApa U
UCTIO/IH30BAHA JBUYKEHUS JIIOACKAX MOTOKOB. Lludposas momens 3manus
npescrasisiercss B (hopmare json.

Ananramua monemm 3manusa 3 PlanCreator 3 nms CFAST Bxmowaer
usBjederre nHMOPMAIUUA O Pa3Mepax, MOJOKEHUN U MOKAPHON HArpy3ke
[IOMEILEHUI, pasMepax U IOJOXkKeHuu asepeil. [IpoucxoauT KOHBepTalus
mozenu 3nanus [8]. danee, na 6a3e 3T0# MOAEIU NPOUCXOJUT TEHEPAIUS
CIIeHAPUEB [JI MOJEJUPOBAHUS IOXKAPA.

B CFAST uwmerorca orpanndenus Ha (GhOpMUPYEMbIil CHEHApU: Mak-
cUMaJIbHOE KOJm4decTBO moMernennii — 100, MakCcMMaJbHOE KOJIMIECTBO
aBepHbIX TpoeMoB — 2500. 3-3a Toro, 4To co3maBaeMasi nHMOPMAIMOHHAS
MOJIesIb 3/JAHUSA HCIOJb3yeTCd JJid MOJEJNPOBAHUA ITOXKapa U MOJeIu-
poBaHUS JBHKEHUA JIIOJCKUX IIOTOKOB B 3JIaHUHU, OHA CO3JIAETCS s
BCEIO 3JaHus. TO IPUBOJUT K TOMY, YTO B MOJEJU 3JaHHUS KOJIUIECTBO
MTOMEIIEHNI TPEBBIAeT MaKCuMaIbHoe Jomycrumoe 3uadenne maisg CFAST.
Peanbroe 3manme mKOIBI MK yHUBEpCHTETA nMeeT Gostee 100 momerermii.

st obxoma sTux orpanndennit 661 pazpaboran amropurm un [0 ais
reHepalnuy CIeHapueB noxkapa [9], KOTopsli pafoTaer 1o CiepyromeMy
[IPUHIIAILY:

17



Paszgen I

4)
5)

MOJeSIb 37aHUs TpeJcTaBisgerca B Bume rpada (maa ymobeTsa
TIEPEMENIECHUS TI0 CTPYKTYPE 3IAHUs);

BBIOMPAETCS TOMEIIEHUsT OTCIeTa (MOMEIEHNe, B KOTOPOE yCTaHAB-
JIMBAETCSA MCTOYHUK BO3TOPAHMS );

orbupatorca N (£ 100) nomemenuii, 10 CIeAyIONUM ITPABUIIAM:

3.1) paccrosiHme MeXKJy HUCTOYHUKOM II0Kapa M KOMHATOl
KpaTJaiiliee;

3.2) eclm MMEIOTCA KOMHATHI ¢ OJMHAKOBBIM DPACCTOAHUEM JIO
MCTOYHHKA, TO 3aMKCHIBAETCS Ta, Y KOTOPOi pa3Mep Ipoema,
0oJIbIIIE;

dopmupyercs nosbrit daiin cuenapua noxapa 8 CFAST [10].
BBIOMPAETCS CJIEJIYTONIEe TIOMEIIEHUe, 1T KOTOPOTrO MOBTOPSIOTCS
OyHKTHL 3-5 (4 Tak HOKa He OYIyT MOIYYeHLI CHEHAPUHM IJIS BCEX
TIOMEIIeHUIt).

s mpuMepa, Ha PUCYHKe 2 TpeCTaBIeHa MOeb 3MaHus 10 PaOOThI
aJITOPUTMA U TOC/Ie PAbOTHI AJITOPUTMA.

Pucynok 2 — Monenp 31auus: a) MCXOAHAA MOJE/b 3/IAHU,
6) HOBas MOJEJb 3[aHUS IS ClleHapus, chOPMUPOBAHHAS TI0
pazpaboOTaHHOMY AJTOPUTMY

TITocsie renepanyu crienapues (MEHIMAJIBHOE KOIMYECTBO DABHO KOJIMYe-
CTBY NOMEIIEHHH) OCYIIECTBIAETCA MOAEINPOBAHNE NOXKapa. Pesyapratom

MOJEJIMPOBAHUA ABJIAETCA BPpEeMA 6J'IOKI/Ip0BaHI/I$I 9JIEMEHTOB 3/aHuA OIlac-
HBIMH (i)aKTOpaMI/I ImozKapa. Shvi JaHHbIE€ UCIIOJb3YIOTCA IIPU MOJAEJIUPOBaA-
HUW OBUXKEHUA JIIOJACKHUX TIOTOKOB B 31aHUH.

Mo,z[e.mdeBaHne ABUXKE€HHNA JIIOACKHX IIOTOKOB B 3JaHHMU B
ycJsgioBugX moxapa

JJ1s MOZeTMPOBAHUS JBUKEHHUA JTIOACKUX TOTOKOB B 3/TAHUU HCIOIb3Y-
ercst nHGOpPMANNOHHAS MOJeNb, Toxyuennas npu momvomnt PlanCreator 3.
st bopMupoBaHUS KaseCTBEHHON KapTHUHBI O OE30MAaCHOCTH 3AHUS
Tpebyercss MHONOKPATHOE MOIEIUPOBAHNE JIBUKEHUSI JIIOJCKAX IIOTOKOB B
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3IAHUN C PA3IUIHBIMI HAYATbHBIMY YCIOBUSMHE (BpeMs Hadasa JBUKEHNS,
KOJIMYECTBO W PACTIPEJCTCHUE JIONeH) W BPEMEHEM OJIOKMDOBAHUS
9JIEMEHTOB 3/aHusi onacHbiMM bakropamu mnoxapa. Mccmenosanusi [11]
CBUJIETEJILCTBYIOT O HAJUYAU 3aBUCAMOCTH OT TPUBEIEHHBIX HAYAJIBHBIX
YCJIOBHIA.

Pesysibraramu MOpeMpoBanus ABJAIOTCA JaHHbIE 06 ycnemnocru (Bce
MOKUHY/IH 3/jaHue/ KaKoe-TO KOJIUIECTBO JIO/ell He CMOIVIO MOKHHYTH 371a-
HWE) W BPEMEHH OCBOOOXKIeHus 3nanus. lanbHefimii anamms pe3yIbTaTos
TO3BOJISIET BBLIEJUTH HEOJATONPUATHBIE CIEHAPUW (JJINTEIbHAS IBAKYa-
Wi, HE BCe JIo/u Obun 9Bakynposanbl). Ha ocHOBaHWM yC/IOBUIA CrieHApUsT
CIEMUATUCT CMOXKeT C(HOPMUPOBATH PEKOMEHJIAIAN TI0 TOBBIMEHUI0 0e3-
ONACHOCTH 3/IAHUS.

3akiroueHune

Takum o00Opa3oM, € MOMOIIBIO MTPOrPAMMHOIO KOMILIEKCA MOXKHO
B ABTOMATU3UPOBAHHOM peXXuUMe IIPOBECTU pPaCdYeTbl II0 KazKIOMY
CLIEHAPUIO, OIPEIEIUTh BpeMsi OJIOKMPOBAHUS IIOMEIIEHUH U BBISBUTH
Hanbosee ONMacHble BapuaHThl. Ha OCHOBe MTaHHBIX MOJIYYaeMBIX B XOJ€
MOJIEIMPOBAHMSI, MOYKHO TOBOPHUTH O H€30MaCHOCTH NCCIEIYEMOTO OOBEKTa
7 00 3hHEeKTUBHOCTH MPUHUMAEMBIX TPOTHBOTIOXKAPHBIX MEP.
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SOFTWARE COMPLEX FOR AUTOMATION OF SEARCH
FOR OPERATIONAL LIMITATIONS OF A BUILDING

B. V. Chirkov, A. V. Mikhailova
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: b.v.chirkov@gmail.com, 23am06@mail.ru

The paper considers a solution for automatic search of premises in a building in
which the time of blocking by fire hazards is less than the time of liberation by people.
This parameter is determined by automatically generating a set of fire scenarios in a
building and modeling in the CFAST program. Scenarios are formed on the basis of a
digital model of a building, for the formation of which, in order to increase efficiency,
the QGIS program with the PlanCreator 3 extension is used. Based on the results of the

software package, a specialist can evaluate the effectiveness of fire safety solutions.

Keywords: digital model of a building; fire modeling; automation of the
fire development assessment process; fire scenario generator; room lockdown
time.
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YK 004.9

CUCTEMA OJId ABTOMATNYECKOT O ITIOJIVUEHU A
PACIIPEAEJIEHN S JIFOAEW B 3JAHNN

A. M. Cuexos
VnMmyprckuit rocymapcTBeHHbIil yHuBepcuTer, T. Uxkesck, Poccus
e-mail: amsiv@mail.ru

B cmamuve onucu8aemcs cucmema O0As G8MOMGMUMECK020 cbopa u o0bpabomxru
UHPBOPMAYUU  OM  20PUSOHMANDHBT  UHPGPAKPACHHT Ccuémuukos atodeli. Cucmema
N0360AAEM TOAYHAMDL 6 PEAALHOM 6PEMEHU pacnpedeserue A100ets no omiesbHbM
YACTNAM UAYU NOMEUEHUAM 30anud. OCODEHHOCTNDIO CUCTNEMYL ABAAEMCA NPUMEHEHUE
6 Hell CNeYUAAUSUPOBAHHO020 6€0-CEPBUCE, OCYULECTNEAAIOULE20 KOHEwHOE 00BeduHeHUue
JaHHHBLT U UT mamemamuyeckyro obpabomxky. Peayavmam obpabomxyu 0aHHuT 6e6-
cepeuc npedocmasaiem nNoAb30BAMENO — HEAOBEKY UAU NPOZPAMME NO00IEPAHCKU

NPUHAMUA DeweHUus.

KiroueBble cJjioBa: TOPH30HTAIBHBIN HH(MPAKPACHBIR CIETINK, ABTOMATHIECKU
c6op nabOpMALNH, pAaCIpeIeIeHne M0Ael B 31aHnN, BeO-CepBUC, MOAfepyKKa IPUHSITHS

pemresuit

Bsegenne

Pacnpenenenue Jofeil Mo OTAEABHBIM YACTAM WJIA  [TOMEIICHUSM
37aHUS B TEKyIIUd MOMEHT, HeOOXOAUMOE B 33JadaX OXPaHbl O0BHEKTa,
¥ IBaKyalWy JIOAeH B CIydae YPEe3BBIYANHON CHTyalnu, MOXKET ObITb
[0JIyYEHO B PEAJIbHOM BPEMEHM, €CJIU 3JaHKue 000PYI0BAHO HEOOXOIAUMbIM
KOJIMYECTBOM IOPU30HTAJIbHBIX JBYXJIYUYEBbIX CYETYMKOB, pabOTAIOIIUX B
aBTOMATHYIECKOM pexkuMe. Takoil CY6TYHK OTMedaeT MepeceveHue TeIOM
UJYIIEro 9eJI0OBEKA, JIBYX MOPU30HTAJIBHBIX MAPaJIeIbHbIX HH(MPAKPACHBIX
JIy9eil, OPMEHTHPOBAHHBIX MOMEPEK JBUKEHHS JIIOJCKOrO MOTOKA (Kak
NPaBUJIO, B IBEPHBIX NpoéMax). Hanpasienne nBuKeHus I€I0BEKA CIETINK
OlpeJIe/isieT, AaHAJIU3UPYsl [TOCIEI0BATEIbHOCTD [IePeCedeHtsl JIy 9eil.

Nudopmanusi 0 KOIUYIeCTBE JIIOIel, MPOIIEINNX Yepe3 KOHKPETHBIH
NpoéM B Ty WU JIPYTYIO CTOPOHY, HOJYYEHHAs CYETIYMKOM B TOM MECTE,
rJie OH yCTAHOBJIEH, JOJI2KHA ObITh JIOCTABJIEHA B €MHbIA UHTErPUPY IO
nentp. TaMm maHHbIe, NPUCTAHHBIE BCEMH CUETIMKAMU, OOBLEIUHSIOTCH ¥
TIOJIBEPTAIOTCS  MATEMATHYECKOH 00pabOTKe, COOTBETCTBEHHO TOTOJOTHN
37aHuUsA, 9TOOBI TOJIYYUTh MOJHYIO KAPTUHY paClpeIesIeHus JoJel 1o
MIOMEIIEHUSM .
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ITorpeburenem pesyabrara 0OpabOTKMA JAHHBIX MOXKET OBITH UEeIOBEK,
AHATU3UPYIOIIHI CJIOKUBIIYIOCS CUTYAINIO, I KOMIBIOTEPHAS TIPOTPaM-
Ma, TOIEPKUBAIOIIAS PUHATHE DEIIeHn WM TPUHUMAOIAS WX CaMO-
CTOSITEJIBHO.

B 37001 crarbe onucana aBroMaTUYecKas CUCTEMA PEATLHOIO BPEMEHH,
[IOJIHOCTBIO PEAIU3YIOIasl OIUCAHHDBIA Bbilie MH(MOPMAIMOHHDIH IPOLIECC.

JIByxJsiydeBoii mH(ppaKpaCHbI CUETUNK

JIist onuchIBaeMoi 371eCh CUCTEMbI ObLII CO3JAH CIeUaJbHBIA CeTeBOM
TOPU3OHTAIBHBIN JBY XTIy 4€BOi nH(MPAKPACHBIN CIETINK JTHO/1Eil, KOHCTPYK-
TUBHO COCTOSIIMI U3 TPEX MOyJeil: Moy s nH(MPAKPACHBIX U3JIydaTe/ie,
MOZyJs TPUEMHUKOB MHGMPAKPACHOTO U3IYyUYeHUA, MOIY/S YIPABJICHUd U
CBSA3M.

NudpakpacHble n3aydaTen U TPUEMHUKY HHGPAKPACHOTO 3Ty I9€HUST
COCTABJISTIOT CEHCOPHYIO CHCTEMY CYETYnKaA. K€ OTInInTeIhHON OCOOEHHO-
CTHIO SABJISETCH OOJIbIAs YCTONYMBOCTD K MAPA3UTHON 3aCBETKE MOCTO-
POHHMMU UCTOYHUKAME MH(DPAKPACHOTO u3JydeHust (OTKPbITHI OrOHb M1
IPAMBIE COTHEUHBIE JIYUIH). YCTONYNBOCTD JOCTUTHYTA 33 CUET YIIydIIeHNUsT
SJIEKTPUIECKONH CXEMBI TTPUEMHUKOB M UCTIOIB30BAHUS PEKUMA, CTPOOHPO-
BaHUA.

Monynes ymnpaBjieHusi u CBS3W, TMOCTPOEHHBIH HA MHUKPOKOHTDOJLIEDE,
OCYIIECTBJISIET JIOTHIECKYI0 OOpPabOTKY CHUTHAJIOB CEHCODHOW CHCTEMBI U
obecreunBaeT nepesady JAHHBIX CIETYNKA B IPOBOJHYIO JIMHUAIO JIOKAJIBHOMN
CeTn.

JlokanbHasg ceThb

CrenuanuzupoBantas uudpoBas JIOKATbHAS CETb CBA3bIBAET OJUH
WU HECKOJIbKO CETEBbIX CYETYMKOB U I[EHTPAJIbHBIN CereBoii y3e,
VOpaBAAOMUN mepegadeii maHHbX. CYSTUYMKU W [EHTPAJbHBIN  y3em
COeIMHEHBI JIPyT ¢ JpYrOM eOWHOII TPOBONHON IIMHON, BKJIIOYAIONIEH
B cebs JmHWUW TUdPOBOI mepemadn JAHHBIX W JIMHWIO CHAOXKEHUS
anekTponuranueM. [lluna coxpanser paboTOCIOCOOHOCTh MIPU YBEIUICHITH
€€ JJIMHBI JI0 HECKOJIbKUX COTEH METPOB.

Iepenavya JaHHBIX OCYLIECTBJSETCS 110 IIOMEXOYCTONIMBOMY [IPOTOKO-
JIy, OIYCKAIOUIEMY «ropstdees (6e3 mpepblBaHUsS PAO0OTLI BCEil CHCTEMBI)
OTKJIIOYEHWE ¥ TTOJKJIUYEHNE YCTPOUCTR.
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O6bequHeHne JaHHBIX

JIj1s1 IOCTPOEHMST PACIIPE/ICJICHNs JIIO/IeH B 3/IaHUU JIAHHBIE CYETUYNKOB
JOMKHBL ObITh OObenuHeHbl. Ecmu Bce CY€TYNKHM 3aHUSA IOIKIFOYEHbI
K €IMHON JIOKAJLbHOW cerm, TO OObeJMHEHHEe JAHHBIX, B I[PUHIUIE,
MOXKET OBITH BBIITOJIHEHO HEMOCPEICTBEHHO IEHTPAJbHBIM CETEBBIM Y3JIOM
3TO# JIOKanbHON cetn. KEcam BMecTo eauHOW JIOKAJIbHOW CeTu B
3MaHUN PA3BEPHYTO HECKOJBKO HE3ABUCUMBIX JIOKAJBHBIX CeTell, KarxKmas
U3 KOTOPBIX OXBATHIBAET TOJBKO 4YacCTh CYETYUKOB, TO JIaHHBIE IJIsd
o0beMHeHNsT HY2KHO BBIBOJAMTH 34 IPEJeJibl JIOKAJIbHbIX cereii. s aroit
eI B OIMCHIBAEMOI CHCTEME HCIOJIb3YeTCd y2Ke MMEMOIAACA B 3/aHUH
KOMITbIOTEPHAS CeTh 00Iero Hasnadenus Ethernet.

B Mupe croxuach NpakTHKa IPOU3BOAUTE YIAJEHHBIH IPUEM TaHHbIX,
UX XpaHeHWe U IPEeJOCTABJIEHHE IOJb30BATEN0 C IIOMOIIBIO BeO-cepBepa
B TaHIEMe C CHCTeMOil ympamjenusi Oa3amu maHHBIX. [lpm 3TOM BEO-
cepBep MOXKET HaXOJUThCS KaK B JIOKAJIbHON KOMIIBIOTEPHON CeTH 3IaHus
(Intranet) Tak m B raobampHO# kKommbioTeproit cetu (Internet), B
3aBUCHMOCTH OT IIOCTABJIEHHOM 3aJ1a9M. DTOT MHCTPYMEHT ObL1 BBIOpAH M
JIJIST OIUCBIBAEMOM aBTOMATHYECKON CHCTEMBI.

B cBsA3m ¢ 3TMM, A1 CBA3M JIOKAILHONM CeTH CYETYMKOB C MHTEPHETOM
ObLT paspaboTaH MPOTPAMMHBIA IIUTI03, 3allyCKAeMbI Ha OOBIYHOM
MEePCOHAIBLHOM KOMIIBIOTEPE.

ITonnasa cxema mepenayn JaHHBIX IOKA3aHA HA PUCYHKE 1.

CrnenuaJu3upoBaHHbBIN Beb-cepBUC

B onwmceiBaemoit 3amade OOBIUHBIN BeO-CEpBEP, B Y3KOM CMBICTIE
CJIOBA TIOHMMAaEMbIil KaK MPOTrpaMMa JJIsi MpPEeJIOCTABJICHNUST BeO-CTDAHUIIL,
HEJIOCTATOYEH st Tpebyemoit 00paboTKu JaHHBIX. B mgomosnenne
HeMy OBLT CO3IaH COOTBETCTBYMONNNT HAOOD CEPBEPHBIX CKPUITOB IS
npuéma wuHMOpPMAIEK OT CYETYUKOB, COXpaHeHuss e€ B 0a3e JAHHBIX,
MaTeMaTH4ecKoil 00pabOTKHU U MIPEJOCTABIEHUS PE3YIbTATA ITOIH30BATEIO.
CkpunTer Hanucansl Ha s136ike PHP u, B coBokymHOCTH €O CTaHZAPTHBIM
MPOrPAMMHBIM  OOECIIEYIeHNEM, PEeATN3YIOT CHEeUaJIN3NPOBAHHBIN Beb-
CepBuC.

CepBuc nmeer fBa T WHTEpdeiica: MAIMUHHBIA 1 TOIH30BATETHCKHIA.

Marmunnsiii unHTepdeiic

Marmmuanbiit mHTEpdEiic 0becmednBaeT B3anMOeicTBIE BEO-CepBUCA C
CEHCOPHO# CUCTeMOU 31aHU4.
Cxema B3aMMOIEHCTBUS CIIEIYIONIAS.
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Beb-cepsep

Wnwos

Ly Cu-1 Cu-2 Cu-N
| ] | |

JNokanbHan ceTe

Pucynok 1 — Cxema KOMOMHHPOBAHHOTO COOPA JAHHBIX T
mepesavYn ux Ha 00PabOTKY M XpaHEHWe. YCIOBHBbIE ODO3HAYEHUS:
Cu - cereBoit cuéruuk, ITY - neHTpabHbIi y3es1 JOKaJIbHOI ceTu

LenTpanpHBIi y3e JOKATBLHOM CeTH CYETINKOB MEPUOIUIECKU 3aIpa-
IMUBACT Y KazKI0T'0 C‘{éT‘{I/IKa I/IH(i)OpMaHI/IIO U OTIPABJIAECT 9THU JaHHBIC B
IILTIO3.

[Inr03, nmony4usB JaHHbIE, HPOrpaMMHO renepupyer http-zampoc na
obcryKuBaHue BeO-CepBEPOM, B KOTOPOM YKa3aHbI: MHTEDHET-aJpec Beb-
CEpBHUCA, UM CKPWUIITA, KOTOPBIH JOJKeH ObITH 3AIyIIeH Jisi 00paboTKI
JAHHBIX, U CaMU JaHHbIE B BUJIE UMEHOBAHHBIX YHNCJIOBBIX ITapaMETpPOB.

Beb-cepBep ymoBeTBOpsieT MOyUEHHBINH 3amMpPOC, B PE3YJIbTaTe Yero
COJIEPZKAIIIECs B 3aMIPOCEe TAHHBIE OKA3BIBAIOTCS 3aIUCAHBI B 0a3y JAHHBIX
JJid XPAaHEHUuA U ,HaﬂbHefIHIeFO HCIIOJIb30BaHUA.

NuTrepdeiic moab3oBaTesis

st B3amMoOZeHCTBUSI C IIOJIH30BATEIEM — YEJIOBEKOM BeD-CepBHC
TaK>Ke WMeeT COOTBETCTBYIOMMT uHTEpdEeiic, KOTOpBIil Npeamoiaraer
HCIIOJIb30BaHKe OOBIYHOIO Opaysepa.

OcHoBHag cTpaHuIa 9TOro uHTepdeiica MoKa3aHa Ha PUCYHKE 2.

Beb-cepBuc mpenocTaByisieT Mmob30BaTEN0 BO3MOKHOCTH 3aPEruCTPH-
pOBaTh CEHCOPHYI0 CHCTEMY 3JaHWfA, NPOBEPUTH NPABUJIBHOCTL BBOJA
nHGOPMAINT 0 3TAHUN U €T0 CEHCOPHON CHCTeMe, a TaKKe MPOCMATPUBATD
JaHHBIE O pacIpeeeHnn JIIoAeil B 3/1aHnH.
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2 CEPBWC OTCNEXWBAHUSA PACNPEAENEHWUA NIOAEN B 30AHUU
x ¢ uenbio obecneveHuns GesonacHoCTU

py4Hasi HACTPOMKA CepBUCa Ha KOHUIPaLMIO KOHKPETHOTO 3AaHKs

Peructpauus -
W €ro CeHCOPHYK CHCTeMmy.
TF}CTVIPOBEHMG _ NpoBepka NpaBunbHOCTU HACTPOVKKM CepBNCa C NCMOMNbL30BaHUEM
UMHUTALMOHHOIO NCTOYHUKA AAHHBIX.
Tabno - MoKas pacnpegeneHus niofen B 3AaHum.

oBopynoBaHHbIX IBYCTOPOHHUMI MHPAKPACHBIMU CYETYMKAMM NPOXOXAEHUS NoaeH,
1 OCYLLECTBIISET XpaHeH e uHgopmalum, eé obpaboTky 1 npefocTaBneHne
norb3oBaTenam.

n CepBHC paccynTaH Ha aBTOMaTHHECKUIA NPUEM NMHOPMALIMK OT CEHCOPHBIX CHCTEM,

Pucynok 2 — OcuoBHas crpanuna uarepdeiica noab30BaTess

Pernc'rpaunﬂ CeHCOpHOﬁ CHUCTEMBbI

Yrobbl ceHcOpHAs cuCTeMa 3JaHus MOLJIA B3auMOAEHCTBOBATH C BEO-
CEPBUCOM B aBTOMATHYECKOM PEXKIMe, BeO-CEPBUC JTOJKEH MOJIYIUTh O Heit
HEKOTOPYIO TIPEIBAPUTEILHYIO nHGpOpMaIM. B dacTHOCTH — CBemeHus O
PACIIOJIOKEHUY CUYETINKOB B 37aHnu. BHecenuwe B cepBuc mHMOpMAIHT O
PACIIONIOKEHNH CIETYNKOB HA3BIBACTCA PETUCTPAIMell CEHCOPHON CHCTEMBI.
910 pyuHas onepainus, KOTOPY0 BiaJesien, 00beKTa Uil yIOJHOMOYEHHOe
UM JIUIO NPEIIPUHAMAET OTHOKPATHO.

Jlna peructpanmuun BeO-CEPBUC HMEET COOTBETCTBYIOIIHI pas3Jed,
nHTepdEeiic KOTOPOro MOKA3aH HA PUCYHKE 3.

Perucrparnus nponsBoauTcst B TpHU dTarma:

1) Perumcrpanus 3nanus.

2) Perucrpanus nomemenuii.

3) Perucrpamnus c4éTINKOB.

B pesynbraTe BeO-cepBHC 3aHOCHUT B 0a3y MaHHBIX HHGMOPMAIUID O
TOM, U3 KaQKUX MOMEIIEHW WJIN 30H, MPEICTABISAIONINX /IS TOTh30BATEIST
WHTEpEeC, COCTOUT 3/IaHWe, a TaKyKe O TOM, MEKIY KAKUMU MOMEITeHUSIMI
YCTAHOBJIEHBI CUETIUKU.
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: CEPBWC OTCNEXUBAHWUA PACMPEAENEHWUA NIOAENA B 30AHNN
A C Lenbto obecneyenuns GezonacHoCTU

maeHan / Peructpayua

Peructpauus anaHms Peructpauus nomewieHms Pervctpauusa cHéTynka

MoeHT1huKaTop 3haHns: \ |

HaumeHoBaHue 30anus: ‘ ‘

3aperncTpypoBaTb

PerncTpauus - aTo npoLeaypa py4Holi HacTPOIKK GepEMca Ha KOHMDUrypaLuio
n KOHKpPeTHOro 3aHWA U ero CEHCOPHYH CUCTeMy. OHa Npou3BOWUTCA OAHOKpPaTHO B

cne;:ly»omeﬂ nocneaoeateficHOCTU. CHa4ana perncTpupyeTca sgaHue, satem

NOMELLEHUS 30aHUA U 3aTeM CHETHUKM MIoAer Ha BXOAaX B NOMeLUeHUs.

Pucynok 3 — Unrepdeiic pasmena perucrpamnuu

Pexxum TeCTUPOBaAHUA

Perucrpanus ceHCOpHO# CHCTEMBI — HEOOXOIMMBIH 3JIEMEHT HavaIbHON
HacTpOiiku BebG-cepBuca. I10CKOMBKY €€ BBIMOTHSET YeOBEK, TMPHU PYIHOM
BBOJIe mHGOPMAIUN BO3MOXKHBI omuOKu. VIx Oyzer TpyaHO OOHADYKUTD,
€CJIM TOCJIe PErucTPAlUU CPa3y IEPEBECTH CHCTEMY B aBTOMATHYECKHH
pexkum paborel. Tekyume gaHHble CO CUYETIUKOB, ABTOMATHIECKH
nepeaBaeMbie B BeO-CEPBUC, TOI30BATE0 HEM3BECTHBI U B JIEeHCTBYOIIEH
CHUCTEME MEHSITCS KaXKIAyI MHUHYTY. llo3TOMY CI0KHO OIpeIenTh,
MPAaBUIHLHO JIM CEPBUC DPACCIYUTHIBAET PACIPEIETeHNe IOl B ITOM
KOHKDETHOM 3JiaHuu. A ecjiu U BHJHO, 9TO PACCIYUTAHHBIE Pe3y/IbTaThbl,
KaK TOBODUTCH, He JIe3yT HU B KaKWe BOPOTA, TO HEBO3MOYKHO MOHATD, ITO
ABJIAETCS TOMY HPUIHHOIA.

YT0o6B! TPOBEPUTH, TIPABUIILHO JIM MPOBEIEHA, PETUCTPAINsT CEHCOPHOI
CHUCTEMBI 3J]aHUsI, BeO-CEPBUC MMEET CIeNnaTbHbIH PEKUM: PEKUM TECTHPO-
BaHus. B 3TOM pexumMe MOKHO BPYYHYI0 HMHUTHPOBATH MEPEIAYy JAHHBIX
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€O CIETYUKOB CEHCOPHOI CHCTEMBI O KOJTHYECTBE JIIOIell, IPOLIeJIINX depe3
COOTBETCTBYIOIIE TPOSMBI B 00 CTODOHBL. 3aTeM MOYKHO TOCMOTDETH,
KaK JIJIsl 9TUX TECTOBBIX JAHHBIX CEPBUC PACCUNUTAJ PACIPEIeIeHUe JI0Ieit
no 3manmio. (Pasymeercs, nepes TuM aBTOMATHYECKAs TEPEIada, JAHHBIX
PeanbHON CEHCOPHOI CHCTEMBI B CEPBHUC JIOJKHA OBITH OCTAHOBIIEHA. )

2 CEPBUC OTCNEXWBAHWA PACNPEAENEHWUA NIOLEA B 30AHNN
C uenbto obecneyeHns GesonacHoCTK

InaeHas / Tabno

1-1 KOPMNYC yary 1173
1-iatax 11 2-n atax 198 3- atax 116 4-i atak 279 AxToBLIV 3an 532

Cronosas 37

2- KOPNYC vary 923

1-i atak 128 2-in ataxk 210 3-i ataxk 255 4-in ataxk 256 CronoBas 74

YYEBEHO-HAYYHAA BUBITMOTEKA YOI'Y Her gaHHbIX
1-im aTaxk 38 2-i atax 44 3-ih aTaxk 42 4-in atax 12 5-11 3T2¢ HET JaHHbIX

6-11 372 HET AaHHbIX
Pucynok 4 — Iloka3s pacrnpenenenus Joaeil B 3MaHAN

TabJ10

Koneunbim mpeqHa3HadeHneM BCEil CHCTEMBI SIBJISIETCS TIPEIOCTABIEHTE
JIAHHBIX TI0JIb30BATENI0, KOTOPBIM MOXKET ObITh KaK 4YeJOBeK, TaK u
[POrpaMMa MOJJEPIKKU [PUHATHS PELICHUIA.

B kavecTBe MTOrOBOro pe3yiabTaTa CBOEH pPAabOTHI CEPBUC T€HEPUPYET
BeO-CTpaHwuIly moj Ha3BaHmeM «TabJsio», MOKA3aHHYIO HA PUCYHKE 4.
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Ha »sToii cTpammme cocpemorodena uHMOOPMAIHUA O pPACIpPeIeTeHII
HIOﬂeﬁ B OJHOM WJIX HECKOJIBKUX 3JIaHUAX, THTEPECYIONINX TOJJIH30BATEJIA.
Pacnpenenenne paccanThiBaeTcst BeO-CEPBUCOM HA OCHOBAHUM IIOCJIEIHUX
JIAHHBIX CEHCOPHO# cucreMbl. VMeer MecTO HEOOBINOE 3ama3IbIBAHUE
npegocrasienus uadopmanuu. OHO CBA3aHO € IEPUOIOM ABTOMATUIECKOIO
Oo1poca C‘{éT‘II/IKOB, YCTaHOBJIEHHBIX B 3JaHWH, U MOXKET COCTaBJIATb
HECKOJIBKO CeKYH/I.

Ecan  xakoit-mnb0 w3 CYETYNKOB, OMPAIINBAEMBIX CHCTEMOi, He
OTKJIMKAE€TCsA Ha 3alpPOChI, HAIIpUMEP, BCIECACTBUE €r0 HEUCIIPABHOCTU WUJIN
HApPpYUICHUU 3JICKTPOIIUTAHUA, Be6—CepBI/IC OKa3bIBAECTCA HE€ B COCTOAHHH
BbIYUCIUTH KOJIHNYECTBO J'[IO,ILGfI B HEKOTOPBIX IIOMEHIEHUAX HJIU YTaCTdX
3paHusd. B 3rOM ciiydae i COOTBETCTBYIOIIEIO IOMEIIeHUs Ha BeO-
CTPAHUILy aBTOMATUYECKU BBIBOJAUTCSA HAJIUCH «HET JAHHBIX».

Ionayunts wmHMOpMAIMIO O paclupeIeeHnn JOAel B 3JaHUA MOKET
Tak»Ke W MTPOrpaMMa TOJIEPKKU TPWHATHS PEIleHnil, OTIPABUB BeO-
CepBHUCY COOTBETCTBYIOMIMIT http-3ampoc.

3akiroueHue

Paspaborana aBTOMaTHYECKasl CUCTEMA, TO3BOJIAIONIAA B PEATHLHOM
BPEMEHU OTCJICKUBATH PACIpeesIeHne JIIoel B 3J1aHUn C LEJIbIo obecte-
qenns OezonacHocTr. OHA COCTOUT M3 CEHCOPHOW CHCTEMBbI 3IaHusl, 00pa-
30BAHHOW CETEBLIMU MH(MPAKPACHBIMUA NOPU3OHTAJIBHBIMYM CYETUYNKAME, U
CIIEIMATU3UPOBAHHOIO BEO-CEPBUCA, OCYIIECTBJISIONIEIO MAaTEMaTUYeCKYO
00paboTKy mocrynaiomeii nHGOPMAIU U IPEJIOCTABIIAIONIET0 PE3YILTAT
M0JIL30BATEJIIO.

Vkazannasg cucrema onpoboBaHa HA MNPAKTUKE W MOKa3aja CBOIO
paboTOCIIOCOOHOCT.

CrouMOCTh CHCTEMBI OTHOCUTENIBHO HeBenrka. Haubosbliyo eé 1o/
COCTaBJIdeT CTOMMOCTBb MOHTaXKa B 3/aHUN I/IHd)paKpaCHbIX C“IéT“II/IKOB n
CIEeNUATT3UPOBAHHON JIOKAJILHON CETH.
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SYSTEM FOR AUTOMATICAL OBTAINING THE
DISTRIBUTION OF PEOPLE IN THE BUILDING

A. M. Sivkov
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: amsiv@mail.ru

The article describes a system for automatic collection and processing of
information from horizontal infrared people counters. The system allows you to receive
in real time distribution of people in separate parts or rooms of the building. The feature
of the system is the use of a specialized web service in it, which performs the final
merging of data and their mathematical processing. The web service provides the result

of data processing to a human user or a decision support program.

Keywords: horizontal infrared counter, automatic collection of
information, distribution of people in the building, web service, decision
support.
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PABPABOTKA 1 PEAJIN3AIINA AJITOPUTMA IIONCKA
OIITUMAJIBHOTO IIYTU CITACEHUZ JIFOAEW N3
TOPAIIETO 3JAHMSI

u. A. IIywun
Ynmyprekuit l'ocynapcrBennsrii Y HuBepcuTer, I. Mkesck, Poccus
e-mail: iwango23456@gmail.com

B cmamve npusedeno onucarue npoyecca paspabomry u Peaiudauul aA20PUmma
NOUCKAG ONMUMAABHOZ0 NYMU cnacenue arodel u3 zopautezo 3danusa. Bwa nposeden
cpasHumMeAvHoll aHaAU3 Memodos meopuli. ITo umozam anaausda 6vaa 6vbpara meopus
zpagpos, danee nposeden CPABHUMEALHBIT AHAAU3 AA2OPUMMOE danHnol meopuu. Ha
ocHo8e 6BOPAHH020 an2opuUMMa ObiA PA3PabOMaH aAAZ0PUMM MOUCKE ONMUMAALHOZO
nymu. Bwaa paspabomana 663a JdaHHuE U 6videaeHb, 0CHOBHBIE cyuHocmu. Jlas
peaausayuy  aszopumma bwa paspaboman eeG-unmeppelic Ha ocnose bubauOMEKU
React.js u cpedw Node.js. Taxowce 6 cmamve npusedern NPuMep 6biMUCAUMEALHULT

nymed npu 60320paHUU 6 KOPudope.

KuroueBble cjioBa: ONTHMAJBHBIA TyTh; Teopus rpados; aaroput™m Proiima-

Vopuresna; BaKyalus; ropsiiiee 31aHIe

Bsegenune

B coorsercreun ¢ T'OCT 12.1.004 91 <«IToxkapuasi 6e30nacHOCTb.
O6uue rpeboBanusi», OJUH U3 [VIABHBIX ILYHKTOB O0eCHeYeHus [102KAPHOM
6e30MaCHOCTH KUJIBIX U IPOM3BOICTBEHHBIX 3/IAHUI SABJISETCS OMOBEICHUE
JI0JIell O BOBHUKHOBEHWH TMOXKApPA W WX IBAKYAIUsT U3 TOPSINEro 3IaHUS.
st obecrieveH st SBAKYAINH JIFO/I€l HEOOXOIMMO ONPEIeIUTh KpaTIaiimit
MapIIpyT, UCXO/s U3 yCIOBHiT obecrnedenns 6€30MaCHOCTH JIFO/IEH.

Pewenue 3aa4u oucka onTUMAaIbLHOIO MAPIIPYTA ABIAETCH CJIOKHBIM
poueccoM u Tpedyer OlPEeEJeHHONO0 KOJIMYecTBa BpeMeHu. I1OoCKOJIbKY
yCJIOBUS, XapaKTepu3youme OOCTAHOBKY HA IIOXKape, IMOCTOSHHO H3Me-
HSIIOTCSI, TO COOTBETCTBEHHO MOKET M3MEHSATHCS W BHIOPAHHBIN MEPBOHA-
9aJbHO MapIIpyT. B MaHHBIX OOCTOSATEIHLCTBAX BEPOSATHOCTH MPUHSTHUS
HEBEPHOro pelienus Beauka. Ha ocHOBaHUU Pe3y/IbTaTOB 3KCIEPTHON OIEeH-
K [7], yCTAHOBJIEHO, YTO B MPOCTBIX CJIyHYasX IIPOIEHT OMIMOKU COCTAB/ISAET
27 HPOLEHTOB, & B CJOXKHbBIX CUTYyalUsiX, HAIPUMED LPHU CLHACEHUU JIIOJeH
U3 HETHUIOBBIX BHICOTHBIX 3aHMUIi, OMMOKU BO3PACTAIOT 10 46 mpOIEHTOB.
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OcHoBHag 9acThb

B nannoit pabore mpescTaBieHbl pe3yabTaThl PA3PAOOTKHA TPOrpaMM-
HOIO ODecIeYeHusl J1jisi OLPEJIEICHUs O TUMAJIbHBIX [IyTel CliaceHus JI0ueit
u3 ropsiiero 3aauusg Ha reppuropun OO0 «OJIMMIT».

IIpu amanm3e mpOrpaMMHO-AJITOPUTMUYECKOrO OOECIEYeHUs [JIs I10-
HCKA ONTUMAJILHOTO MyTH CIACEHWs JIOJIEH M3 TOpSAIIEro 31aHus ObLIa,
MpOW3Be/IeHA CPABHUTE/NbHAS OIEHKA PeAIN3aIliil MeTOJ0B TEOPUU TpPa-
dos [1], reopun urp [3] u Teopun karacrpod [2]. [Ipeacrasaenusie B Tab. 1
PE3YJIbTATHI [HO3BOJISIOT 3aKJIOYUTh, YTO PEIIaeMON 3aJade HAMJIy M
00pa30M COOTBETCTBYeT MeTomosorus Teopun rpados. Eé mpumenenue
[I03BOJISIET [IPU MUHIMAJIbHBIX BDEMEHHBIX 3aTPATaX MOIYIUTh Pe3yIbTaThI
U BU3yaJIu3UPOBATDH UX.

Tabauna 1 — CpaBHUTENBHBIN aHAIN3 METOIOJIOTHIA

Kpurepun Teopusi | Teopusa Teopust
OTIEHKHT rpados urp KaracTpod

YHIBepCAIbHOCTH + + +
Harnsianocrs
NIpEJCTABJICHNS 3HAHUI + * -
Homycrumbie BpeMeHHbIE
3aTparbl Ha IOCTPOEHUEe + - -
Mozenu
IIpuemnemasi TO4HOCTH
[IOJIY Y€HHBIX PE3YJIbTATOB + * )
JomycTumbie BpeMeHHbBIE
3aTparhl Ha cOOP BXOIHbBIX + - -
JTAHHBIX

C nesnbio BRIOOpa AJITOPUTMA, OOECIEINBAIOIIETO HAMTY YIINe PE3yIbTa-
THI IIPY PEIeHNH 33a91 [TOUCKA Iy TH MeKIy BepiunHamu Ha rpade, Obiia
BBINIOJIHEHA MX CpaBHUTeNbHAs oreHka [4-6]. Ha ocHoBaHuuM pesysibraros
oreHKr TabJI. 2 MOKHO 3aK/OUUTD, 9TO YCJIOBUSIM DEIIEeHUs MTOCTABIEHHOM
3asaqge Gombie coorBercTByer amroput™m Droitna-Yopienna. Uvenuo on
[I03BOJIIET HE TOJIbKO HAWTU Kpardaiilliee pacCTOSAHUE MEXK/ly BEPIIUHAMMY,
HO ¥ TOJYYUTh MapIIPYTHYIO HHMOPMAIHMIO cpa3y IS BCeX y3JI0B.

Boibop kpaTdaiiimero myTH CHaceHWs JHOJEH TPEICTaBISET CODOM
3379y TONCKA ONTHMAJBHOTO MapHIPYTa C MPEIBAPUTEIHHO 3aJAHHOM
TOIIOJIOTHEH, I/ie TI0/ BEPIINHAMY TOHUMAETCst [IOMEIEHNe, IBEpPH / IPOEeMBI,
a pebpa COOTBETCTBYIOT YaCTH KOPHIOPOB 3/1aHus. lIpw MCIOTH30BaAHIH
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Tabmuma 2 — CpaBHeHUe aHATN3 aJTOPUTMOB

Anropurm | Anropurm
Qotina- | Bennvana-
Yopirenna Dopia

Kpurepun AsropurMm
OIEHKHU JefikcTpbI

BoamoxkuOoCTh NOSTyYenns

o - + -
MapIIpyTHOH wHMOOpMAIH
IIpocTora mporpamMMHOii
b Porp + + +
peanu3anuu aaropuT™Ma
HomycTuMasi OmepaTuBHOCTD n n
TOJIyYEeHUS Pe3yIbTaTa,
IIpuemnemas
+ + -

TOYHOCTDL PE3yJIbTaTOB

aJITOPUTMA TOCTPOEHHUsT ONMTUMATBHOIO MAPIIPYTa BAKYAIUHA HEOOXOINMO
chopMHUPOBATH HE TOJBKO Kpardaiiime, HO U 06e30IacHbIe i IBAKyaluu
MapmpyThl. BesonacHocTh MapuIpyTa B 3aBHCHMOCTH OT THIIA OOBEKTA
orpeneadaeTcsa JONMOJHUTEIBHBIMUA BECOBBIMU KPDUTEPUAMU, KOTOPBIC JTOJIZK-
HbI YYUTHIBATH TEXHOJIOTUYIECCKNE U KOHCTPYKTUBHBIC 0CODEHHOCTH 06’beKTa,
a TakzKe odaru omacHocru [7].
Ecau onpenenennslii MapmpyT He 6yI€T COOTBETCTBOBATDH TPEOOBAHUAM
6e30MacHOCTH, TO WCXOAHBIH Tpad MOXKHO KOPPEKTHPOBATH C yUETOM
005132 TeIbHOTO BBLITIOJTHEHUS YCJIOBHIT CIACEHU JIIOMEi:
e BpeMs JIBUXKEHHUs JIIOJEH B TIOpslleM 3JaHuM JOJIZKHO ObITb
MHUHUMATbHBIM;

® MapHIpyT JOJIZKEH OBbITH TPOJIO’KEH BHE 30H, TOJBEPXKEHHBIX
BO3IEHCTBUIO OMACHBIX (PAaKTOPOB MOXKAPA;

® MapPUIPyT JOJIZKEH OBITH IPOJIOKEH C OITUMAJIBHBIM IIJIOTHOCTBIO
[IOTOKA.

Ucxons w3 dyukumonanbHbix TpeboBanuit Obuta pazpaborana 6asa
JAaHHBIX U BBIJECJICHBI OCHOBHbIE CYITHOCTU:

® IJIAH 3JIAHKUS — [IPEJICTABIACT HH(OPMAIMIO O CXeMe ILIAHA 3IaHUS;

® BEPIINHBI — IPEICTaBIAeT HHPOPMAIUIO O MECTOIOTOXKEHIN KazK10-

TO TOMEIIECHUSA;
® IJIOMIAJh BEPIIUHBI — TIPEACTABJISACT WHQOPMAIMIO O TLIOMIAIA
KaXKJOI BEpIIUHEL.

s peanuszanuu BeO-unTepdeiica Oblta BeiOpana cpena Node.js, mpen-
Ha3HAYEH JJIsT CO3JIAHWsSI CEpBEPHBIX TMPUIOKEHWH Ha s3bIKe JavaScript,
Rect.js — aTo Gubsmoreka [1j1si CO3/1aHMs TIOIB30BATEIBCKUX NHTEPMhEHCOB.
B nepsyio ouepenpb pemraer 3a4adu yPOBHS IPEICTABICHS.
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PaccMoTpuM pe3ysbTaThl pacdera ONTUMAJBHBIX MyTell Ha MpuMepe
CUTyaIlny, KOTJa HYXKHO 3BAaKyHpOBATH JoJell m3 BepmuH 7—12 m 16—
23, a tmakxke 3-6, 13 m 14, COOTBETCTBYIONIMX KOTJIA JIIOJIA TOKHIAIOT
NOMEIEeHNsl, TIPU yCJIOBUU 9TO B BepmmHe 15 Bosropamme (pumc. 1). Ha
pHuC. 2 pe3yNbTaT pacdera ONTHMATBHBIX IyTeH 3BaKyallud W3 KazKJIOH
BEPIIMHBI U MAKCHMAJILHO JIOIYCTHMOE KOJMYECTBO JIFOIEH, KOTOPbIE MOy T
HAXOJUTbCSA Ha YUIACTKAX MEXKIY PAa3IMIHBIMEU BEPIIMHAME C YIETOM MPO-
MYCKHOH CTIOCOBHOCTH KAKJIOTO YIACTKA My TH. MaKCHMAaThHOE IOy CTHMOE
KOJIMYECTBO 9EI0BEK HA KAXKJOM YIaCTKE IyTH PACCIUTHIBATIOCH C YIETOM
KPUTHIECKIX 3HAUEHHil IITIOTHOCTH TOTOKa (14 wer./m?), BpeMenn Ha 9Ba-
Kyanuio (5 MUHYT) U CKOPOCTH IBMZKEHHS B MOTOKE IO FOPU30HTAIHLHOMY
nytu (17 m/mun). B kadecrBe nmosiCHeHUsi PACCMOTPUM IE€PEMEIIEHUE K3
BEPUIMHBI ¢ HOMepoM 14 B BepmumHy 13. B JgaHHOM ciiydae Ha ydacTKe
MEXKJly JAHHBIMH BEPITUHAME HE MOXKET HAXOAUTHCA 0oee 84 4enoBexk,
BpeMs TIpeOOJIeHNsd [JAaHHOTO ydYacTKa IMOyTH NOpu 3ToM coctasuao 0,3
MUHYTHI.

MOUCK ONMTUMANBHOrO MYTU ANA CNACEHWA NOEA U3 TOPAWErO 3jJAHUA

naw_sTaxa spaws 000 “OMNN"

HacTpoiika napameTpos
KonuuecTso nogeit B nomemevsx

o Bepunwa 3 16 Bepunwa 8 0
"o Bepunwa 4 10 Bepunwa 0

] Bepuuna 5 9 Bepunia 10 3

Bepunna 6 6 Bepunsa 11 13

Bepunna 7 8 Bepunsa 12

Nyck

Pucynok 1 — Oupezesienne myTu npu BO3TOPaHHU B KOPHAODE
(y3zen 15)

3akaroueHne

B pesyabprare mpomenanuoii pabOThI MOXKHO CIEJIATH BBIBO, 9TO IS
penieHuA ,HaHHOfI 3aJlavu JIy4dIne BCero COOTBETCTBYET METOJ0JIOTUA TeOPUN
rpados u anropur™m Droiina-Yopinemra mais 00xona rpada u moCTPOeHusT
mapuipyTa. Pazpaboran ajaropurm MOMCKa ONTUMAJbHONO MAPIIPYTa Ca-
CeHHUsl, KOTOPBIA CTPOUT ONTHUMAJIBHBIN MApIIPYT MO BXOAHBIM ITapaMeTpaM
C y49€TOM KOPPEKTUPOBKU JAHHBIX, TAKUX KaK TJIOTHOCTH TTOTOKA U TIJIO-
maap nmoxkapa. Co3mana 0a3za JaHHBIX I 3(M(MEKTUBHOrO XpaHEHUs U
NpUMEHEeHWsT JAHHBIX B mporecce DyHKIUOHMPOBaHUs. g BU3yaabHOTO
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Pucynok 2 — Ilpumep BBIYUCTUTENHHBIX TyTEH

oTobOparkeHusi pabOTHI AJTOPUTMA Pa3pabOTaH MOJIH30BATEIHCKUNH HHTEP-
deiic. A TakKe MO OKOHYAHWIO PEAJM3ANNN ITPOrPAMMHOTO OOECIICUeHUS
IIPOBEJECHO TEeCTUPOBaHHE KaK OTIECJbHBIX €ro KOMIIOHEHTOB, TaK U HUX
B3aumMoJeiicTBre ¢ Iocaeyomel nx OT/IaaKoi.
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DEVELOPMENT AND IMPLEMENTATION OF AN
ALGORITHM FOR FINDING THE OPTIMAL ROUTE OF
SALVATION THE PEOPLE FROM THE BURNING
BUILDING

1. A. Pushin
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: iwango23456@gmail.com

The article describes the process of developing and implementing an algorithm for
finding the optimal way to rescue people from a burning building. A comparative analysis
of the methods of the theories was carried out. Based on the resulls of the analysis,
graph theory was chosen, then a comparative analysis of the algorithms of this theory
was carried out. Based on the chosen algorithm, an algorithm for finding the optimal
path was developed. A database was developed and the main entities were identified. To
implement the algorithm, a web interface based on the React library was developed.js
and environments Node.js . The article also provides an example of computational paths

in case of a fire in the corridor.

Keywords:optimal path; graph theory; Floyd-Warshell algorithm;
evacuation; burning building.
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Beo6-npusoxxenue «CepBuc Onenku Pucka Ha
HIPOU3BOJACTBEHHBIX 00bEKTaX»

M. 3. I'aauyanun, B. M. Koaodxun, A. B. Bawmuesa, A. M. Cuekos
VYnmyprekuit locynaperBennstii Y HuBepeurer, T. Uxkesck, Poccusa
e-mail: m.a.galivllin@gmail.com, kolodkin@rintd.ru,
anna.radikova.ar@gmail.com, amsiv@mail.Tu

B dannoti cmamve npusedena obwas cmpykmype u HaAbOOP NPOZPAMMHHBL UH-
CMPYMEHTNOG, UCTIONDLIYEMBT 6 npoekme eb-npuaosicenusn «Cepeuc OueHKy puckos».
Onucvieaemca HaA3HAYEHUE MOOYAET, U3 KOMOPHLT COCTMOUM pa3pabamuvieaemovili npo-
exm. Ilpusedena duazpamma U A02UKG 63aUMOIETLCMBUA MOJYAET, NPUMEPL. 0OMEHA
0AHHBLMU, G MAKAHCE ICKUBDL QUBATHA NOAL30BAMEALCKO20 unmepdetica. IIpoexm nazo-

dumea 6 cmaduu pa3pabomxu.

KuaroueBble cioBa: OneHka pHCKA, IPOMBINIJIEHHbIE OOBEKTbI, W30JUHUH U

rpajMeHTbl Ha Kaprax MeCTHOCTU, Kaprorpadus, Beb-1upusiokenue,

Bsegenune

AsromMaTu3upoBaTh pacdyersl PUCKA HA MPOU3BOIACTBEHHBIX O0HEKTAX
MOZKHO € TIOMOIIIBIO PA3HBIX IPOIPAMMHBIX HHCTPYMEHTOB.

Cama no cebe 3ajaua aBTOMATU3AIMU PACYETa PHUCKA SABJISAETCS
KOMILJIEKCHOH, [I03TOMY B JIIOOOM CJiydae HPUIeTCs 33/efcTBOBATD EJIbIi
Ha0Op PA3HOPOIHBIX UHCTPYMEHTOB JIJId PElleHNs BCeil 33a1N IOTHOCTDIO.

Ecau crasuts mepen coboit 1esb CO3JaHUST YHUBEPCAIHLHOTO CPEICTBA
aBTOMATHU3AIMU PACYeTOB JJjid IIMPOKOTO Kpyra IOoJb30BaTesei, TO
JIyUIIUM PerreHneM OyIeT pean3alins B Buje BeO-TPUIOKEHHS.

Mogynn

Ecav  pa3nennTh KOMIUIEKCHYIO 33J1a9y AaBTOMATH3AId  PacyueToB
PHCKA, MPEICTABIEHHYIO B Bue BeO-npunokenns (manee — Cepsuc Ouenku
Pucka), Ha KpynHbIE HE3ABUCUMBIE OJIOKH, TO CIIUCOK TAKUX MOJyJei Gymer
TIPEMEPHO CJIEITY FOTIIM:

e Momysb pacdyera nmpeMeTHBbIX 387249 TUIOBBIX aBapuii

e Momynb reHepanuu TpaIueHTOB U U30JUHAN PACUYETHBIX BEJTMYNH HA

KapTax MECTHOCTHU
e Moy/ib aBTOPU3AIUY U XPAHEHUs MOJIb30BATEIbLCKUX JTAHHBIX
e Monynib reHepanuu 0T4eTOB

36



BesomacHocTh B TexHOocgepe 2022

¢ Ilomp3oBarenbckuit untepdeiic (front-end)

Crpykrypa COBPEMEHHBIX BEO-IPUJIOKEHHUH JIOBOJIBHO — OTYETIIMBO
nmemnrca Ha front-end (momb3oBarenbckuit mmTepdeiic) u  back-end
(cepBepHasi yacTh BeO-ipuioxkenus). Back-end B cBO0O ovepennb cTponuTCst
M0 MHKPOCEPBUCHON apXUTEKType, IJie KaXKIblii MHUKPOCEPBUC — 3TO
HE3aBUCUMBIA MOJYJIb, BBIIOJIHAIOINUI BIOJHE ONPEIEJICHHYIO 3aJady.
Bce wacrum BeOG-mpusiokenmsi OOMIAIOTCS MeKIy CODOH depe3 ceTb
[IOCPEJICTBOM  BbI30BA METOJOB COOTBETCTBYIOLIMX JIEKJIAPUPOBAHHBIX
API [1], npenocTaBIsgeMbIX KazKIbIM MHUKPOCEPBHCOM.

TTosib3oBaresibekuit unrepdeiic upejcrapisger coboi, Kak IPaBUIIO,
crarudeckyto HTML crpanmiy, comep:kamryto JavaScript kom, obecrie-
quBalOIMii auHaMuYeckuit pyukimonan «front-ends-a u ero cBs3b C
CEePBEPHBIMH YACTIMU BeO-TIPUIOKEHMUSI.

IIporpammubie m1aTdhOpPMBbI, Ha KOTOPHIX pabOTAIOT MWKPOCEPBUCHI,
MOTYT OBITH COBEPIIIEHHO PA3/INIHbIMU. EIMHCTBEHHOE yCIOBUE, HAKJ/IAIbI-
BaeMOe Ha WX PeajM3alldio, - MEeTO/bl KaXKJOr0 MUKPOCEPBUCA HOJXKHBI
OBITH JOCTYIIHBI II0 CETH B COOTBETCTBUU C AeKaapupoBaHabiM API.

Peanusamus moxaysieit

Obuias auarpaMMa Mojysefl U ux CBa3ell KPATKO IPEJCTaBJIeHA Ha,
pucyske 1.

Jlamee Oymer pacCMOTPEH KazK/bIil U3 MePEeYNCIeHHBIX BBIIIE MOIYJIel,
ero HazHadeHwe, CTpykrypa, APl m mporpamMHble HHCTDYMEHTHI,
HCHOJIb3yeMble JIJI PeaTH3aIInH.

Monynb pacuera nmpeMeTHBIX 3a/1a9 TUIIOBBIX aBapwuii

Bce BO3MOXKHBIE aBapHP’IHbIe CUTYyallu B KOHEYHOM UTOTE CKJIaIbIBAaIOT-
CsS W3 OHOM MJIM HECKOJIbKWX THUIMOBBIX aBapuii. CIMCOK TUTIOBBIX aBapwil
HeGOMBINOM 1 XOpoImo u3y4eH. IIpuvepHbrii cnucok caenyrommuii (6ymer co
BpeMeHeM ,ZLOHO.T[HHTI)CH)Z

o OrHenublii map

¢ Bspoie KBB

e Cropanue mapo- U ra3oBO3/YIIHBIX CMecel B MOMEIIEHUH

e [Toxkap mposuBa

o Iloxkap-BcmbIKa

e CrpyiiHoe ropenne

JlaHHBII MOIYIb peasum3yeT pacdeT STHX THIOBBIX aBapHil W, MO CyTH,
ABJISIeTCs peanu3anueil «npeamernoity dacru Cepeuca Ouenkn Pucka.

Monayns peanu3oBaH B Buie Mukpocepsmca Ha miardopme Java EE.
Mukpocepsuc paboraer Ha OTAeJbHOM cepBepe u orBedaer Ha REST
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JSON / GeoJSON
PacueTHble 3ana4m Stateless PNG / JPEG
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« Crpyiinoe ropesse %
E! -
* ABTopu3aumA B
5 « Tlony4HTh CINCOK ONaCHEIX
gpHcoR Ay paTMeRIDEH] Session 06LEKTOB NoNb3oBaTens
nsoNMHHiA -
o CoxpaHmTs Tekylimii OB BeKT
a « Coaparb pactp * 3arpysuTb NOANOXKY KapThl o
« TMonyuuTs PNG pactpa T
E
x « CnouTs pacTpst < - « 3anpocuTb pacuert i pesynsTaThl -
E « MepemecTuTs pacTp i pacueTHol 3anaun H
3  TonyuuTs M3OMUHMK H =
« Pacuurars rpynnosoii pck ' « 3anpocwTs cosaarve pactpa
H « 3anpocwTs PNG pactpa
H 3 M3OMMHNN
TeHepauA oT4eTos Stateloss : + 3anpoewTs rpynNoso# pHek
5 apxueos ks n X \:
a a . Zip-apxvs &
o <
o + Cosaasve apwisa c pesynraTavm « 3anpocws otver (doc, pdf)
= « Terepauus orvera (Word, PDF)
Xpaverie Statefull
[ M0/530BATENLCKHX AaHHBIX
5
28 [ .
g2 panene A z . CrpykTypa Cepsuca
=L . <
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Pucynok 1 — Inarpammsbr cs3eit momyneit Ceppuca OueHku

Pucka

3alpoChl B COOTBETCTBUU C JeKJapupoBaHHbIMEH MeTomamu API. Bcee
npoctymHbie MeToabl AP 10KyMeHTHPOBAHBI € TIOMOIIBIO CHCTEMBI Swagger
(OpenAPI [2]).

3anpocsl u OTBETHI HA BRI30BBI METONOB Tiepenaiorcs B popmare JSON.
Hanpumep, no 3anpocy «kamenTta» (Gpay3epa) Ha pacdeT TUIOBOH aBapum
«Ornennsrit [Ilap» MukpocepBuc BepHET IPUMEPHO TAKOE COOOIIEHME:

{

"generalResult": [

{
"distance": 6.22,
"probability ": 0.99,
"potentialRisk": 0.000099

"distance": 10.1,
"probability": 0.8,
"potentialRisk": 0.00008
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|,

"effectiveDiameter": 5.42,
"lifeTime": 3.242

}

TMonnyio nexmaparmmio API momyna (B dopmare Swagger) MoxKHO
3arpy3urhb 110 azapecy: http://service.rintd.ru/accidents/2.0.0/swagger.json

JlaHHBI MOIYJIb HCIOJB3yeTCd Takxke B paszgene «Pacuer tTu-
HOBBIX aBapuil» Ha caifite <«Mucruryra Karactpod» mo azpecy:
https://rintd.ru/accidents/ [3].

MO,Z[yJIb reiepanuyum rpaueHToB U M30JIMHUI pac4YeTHbIX BeJINYNH
Ha KapTaX MeCTHOCTHU

Pe3ysbTaToM pacdeToB HEKOTOPBIX THUIIOBBIX aBapwii (IpemoCcTaBisge-
MBIX OTUCAHHBIM BBIE MOMIYJIEM) SABIACTCA HEKOTOPAs BEJMYUHA, PaC-
TIpeJieJIeHHas 0 OTPAHWYEHHON TEepPUTOPHUHU MOBEPXHOCTH 3emyn. Takwe
IPOCTPAHCTBEHHBIE BEJIMYWHBI JIJIS HATJIATHOCTH JIydIlle BCETO 0TOOPasKaTh
B BH/IE M30JMHUI MW IIBETOBOTO IPAJIMEHTA COBMECTHO C IPYTHMHU Teorpa-
dbuueckumu kapramu (busnueckumm, CXeMaTUIECKUMU, CILyTHUKOBBIMHU).
Kpome Toro, uHOrma Tpedyercs yBA3aTh CAMHU PACUYETHI ¢ KAKUMHU-TTHOO0
KapTorpaduIecKuMN JTAHHBIMYA - HATIPUMEP, C MJIOTHOCTHIO TPOKUBAHWS
JIONell Ha OXBATBIBAEMOI pacdeTaMW TEPPUTOPUHM, WU C THIIOM
[OYBBL/TPyHTA. XOPOIIMM HPUMEPOM MOXKET CJIy’KUTh DACYeT BeJUYUHBL
KOJUIEKTHBHOTO PHCKA, KOTOPasi 3ABUCUT OT ILTOTHOCTU HAXOKJICHUS JIFOIeH
HA OXBATBIBAEMON TE€PPUTOPUU.
Takum 06pa3oM, 3aadeii TAHHOTO MOIYJisl SIBJISIETCS MPeoOpa3OBaHUe
y’Ke PpACCIYUTAHHBIX MPOCTPAHCTBEHHBIX JAHHBIX B KapTOrpadudecKwit
dopmar, KOTOpPbIH KJIMEHTCKas CTOPOHA CIOCOOHA OTOOpPa3HUTh.
IMonb3oBarensckuit  marepdeiic  (front-end) wmoxker BwICTyHATH B
PO CBA3YIOMIErO 3BEHA, MOCJEJI0BATENHHO 3alPAIIUBAIOIIETO y OJHOTO
MHKDOCEDPBHCA PACUET, 3aTeM y JAPYTOro - TOATOTOBKY U TOJyYeHHe
0TOOpaykaeMbIX KapTOrpaduueckKux [JaHHBIX, U B KOHEYHOM HTOre
0TOOPAYKAOIICTO TH JAHHBIE MOBEPX KAPT MECTHOCTH.
JIaHHBI MEKDPOCEPBUC PeaM30BaH Ha A3bIKe MPOrpaMMHUpOBaHus Scala
C UCTIONB30BAHUEM JIOTIOMHUTETBHBIX OMOIUOTEK, TAKAX KAK:
e GeoTrellis — maa paborer ¢ [MC-o6bexkramu (pacTpoBbiMu 1
BEKTOPHBLIMH);

e Breeze — mys paboThI ¢ MaTeMATUICCKUMA (DYHKIUAMH, B IACTHOCTH
J7Is1 PAOOTHI CO CITaffHAMU;

o Akka HTTP — nus opranusanuun REST-3anpocos k AP monyss [4].
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g dactu 3amad, B YaCTHOCTH IS ITOCTPOMKH H3OJMUHUI, TaKiKe
ucnonn3ytorest yruantbl GDAL.

Hanmo ormeruTs, 9TO peanusanusi JAHHOTO MHKDOCEPBHCA HE IIPEIy-
CMATPUBAET XPAHEHHE IOIb30BATE/IbCKAX JAHHBIX MEXKJY CeCCHSMH U
He upegocrasiser gononnurensusie [TIC-annble, Takue Kak, HaIpUMep,
BEKTOPHBIE CJION C 30HAMH HAXOXKIECHHUA JIIOJeH YKa3aHHON MIOTHOCTH.

Jlekmaparmsi BCeX CyHIECTBYIOIINX METOJOB MOJIYyJIsl BBLITIOJTHEHA C
nomoupo nacrpyMertos OpenAPI/Swagger.

Bonee OJIPOOHO JAHHBIA MO/TYJTb OIKCaH B cOOpHU-

Ke «Be3onacuocTb B TexHocdepe 2019» 10 ajpecy -
https://rintd.ru/files /publications/SiT2019.pdf#page=61 [5].

MO,Z[yJIb aBTOpHU3alyy U XpaHE€HHUd II0JIb30BaTeJIbCKUX JaHHbIX

st y106HO# paboThI € JAHHBIM BEO-IIPUIJIOKEHUEM HEOOXOIUMO IPeLy-
CMOTPETD I TOJB30BaTeN el BOBMOKHOCTh COXPAHATH BBEIECHHBIE MU
JIaHHbIE MEXKy ceancamu paboTel. Peamn3armms Takoit BO3MOXKHOCTH B CBOIO
OYepe/ib IPeIyCMaTPUBALT HAJIMYNE CUCTEMBL ay TeHTH(UKAIMI /aBTOpU3a-
I[UH [I0JIb30BATe el B IPUJIOXKEHUN.

Ilomobubiit GyHKIMOHAT SABISAETCS B JOCTATOYHON CTEIEHU THUIIOBBIM
qig BeO-mpuioxkenuit B 1enoMm. Ilostomy mias mobasmenusi B Cepsuc
Ornenku Pucka ykazanHBIX BO3MOXKHOCTEH HMEET CMbBIC] UCIIOJIL30BATD YIKe
TOTOBBIE OTKPHITEIE peasm3arnuu. Hanpumep, odens moxoxuit (yHKIHOHAT
uMeercss B Tak HasbiBaeMbix «Headless CMS» - Cucremax YmpasieHus
KonTenrom, He nMeOIMKX MOIH30BATEILCKOrO HHTEPheiica.

B janHOM BeG-IPUJIOKEHUU UCIIOJIB3YEeIrCs OJHA U3 HUX - CHCTEMA
«Strapi» (https://strapi.io), paboraiomas ma maardopme Node.JS. dnsa
XpaHeHUsT JAaHHBIX Strapi wucmoss3yer oxHy u3 OTKpbIThix CYBJL
(SQLite mo-ymomaanuio). 3anpockl «kaneaToB» K CMS ocymecTBasioTcst
qepe3 REST API, merogn KOTOPOro Xopomio 3a0KyMEHTUPOBAHBI C
nomompio  Swagger (OpenAPI). aa mocryma x macrpoiikam CMS
[IPE/lyCMOTPEHA a/IMUHUCTPATOPCKAs BEO-11aHE b, B KOTOPOI MOXKHO JIEIKO
CO37aTh MOZEJb JAHHBIX IS JIIOOLIX meseil (tabnumpl B Basze Tanmbix
CO3IAIYTCs aBTOMAaTHUYeCKH). B Strapi yke «m3 KOPOOKH» BKJIOUEHBI
MO/, TNPEIOCTABJISIONNE BO3MOXKHOCTH JUIsi  ayTeHTHMUKAIUH U1
PEerucTpaIyy HOBBIX IOJb30BaTesell, & TakyKe BO3MOXKHOCTH Da3/IeJICHUS
paB aBTOPM30BAHHBIX TOJb30BaTeseil mocpeacTtsom mepemaan JWT-
rokenos (JSON Web Token).

Peamuzanms Cepsuca Onenkn Pucka mpexamnosiaraer xpanenune B Basze
Jauapix uHGOpPMaNUN O MOIL30BATENIBCKUX OIMACHBIX OOBEKTaX, HO HE
[IPelyCMATPUBAET XPAHEHHUE PE3YJILTATOB PACUIETOB.
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Mopaynp reHepanum oT4e€TOB

JlaHHBIT MOMY/b SIBJISIETCS B OOJNBINOM CTEMEHW ONIUOHAIBHBIM. B
TOM CJIydae, ecjd OH OyaeT BCe Ke peann30BaH, TO BO3bMeT Ha cebs
9acThb BCIIOMOTATEIbHBIX (DYHKIW, CBA3aHHBIX C CO3JAHHEM ADPXHUBOB
¥ peanu3anueii BO3MOXKHOCTEH JJIsi IOJB30BATENs CKAYMBATH (DAMIIBI C
pe3yabTaTaMu pacueToB.

leneparusi orTdeToB mpeamosaraeT co3ganue (aiyoB JTOKYMEHTOB
namnonobme «Ilacmopra Besomacmoctu Omnacnoro O6bekrar (B dbopmarax
Word, PDF) ma oCHOBE THUNOBBIX WJIM NOJB30BATEIHCKAX 3arpyrKAeMBIX
mabJ/IOHOB, B KOTOPbIE OyAyT BCTPAMBATHCS DPE3yJIbTAThI MPOU3BEIEHHBIX
pacdeToB B BHUE TADJNIL U KAPTOrpauIeCcKNX CUTYAIMOHHBIX ILJIAHOB.

OcCHOBOH Jij1 peanu3anuu JAHHOIO MOJYJIsi MOXKET crarh OGubiunoreka
jsReport [6], paboraomasa na nnardopme Node.JS, no3possomas, cpeau
[IPOYEro, MPOU3BOAUTD PEHIEPUHT KapTorpadbuiecKnX IJIaHOB Ha CepPBEpe.

ITons3oBarensckuit narepdeiic (front-end)

B Cepsuce Omenkn Pucka «front-end» Oeper Ha cebd He TOJBKO
(DYHKINIO TOJB30BATENIHCKOTO WHTEpdeiica, HO ¥ JIOTHKY BCEro BeO-
npuokenusi. 10 eCThb, BCTPOEHHBI B CTPAHUILY BEO-TIPUIOKEHUST
JavaScript kom B 3aBUCHMOCTH OT [AeHCTBWiT MOMB30BATENsT Oymer
[epeiaBaTh U 3alpalllMBaTh y PA3JUYHBIX MUKPOCEPBUCOB TE€ WJIU WHbBIE
JIAHHBIE.

TTosib3oBaresibekuit uaTEpdeERc Co3JaH ¢ UCIOIb30BAHUEM IOy IsiPHON
6ubmuorekn React [7]. B kadecTBe THIOBBIX 3/1eMeHTOB (KHOIKH, TabJIHIHL,
GdopMBI MmO BBOAA, W T.II.) WCTOJB3YIOTCS KOMIIOHEHTHI OMOJINOTEKN
Bootstrap.

st paboTst ¢ reorpaduIeCKUMI PACTPOBBIMI KapPTaMU 1 HAJIOXKEHHBI-
MU TIOBEPX HUX BEKTOPHBIMH OOBHEKTaMHU (TOYKH, TOJU-JIMHAY, TIOJUTOHDI)
WCIOJIb3YeTCsi MMUPOKO TMpUMeHsieMas OTKpbiTas JavaScript Oubimorexa
Leaflet [8] (https://leafletjs.com/). Bonbmum npeumymecrsom a1oit 6u6-
JIMOTEKHU SIBJIAETCs CYLIECTBYOMMI OrPOMHbBIH HAOOP JOIOJHEHUH, TTOKPbI-
BAIOIINX BECh HEOOXOIUMBIH KapTorpadudeckuil (pyHKIMOHAI.

«Front-end» wacrb BeG-upusiokenus «Cepsuc Ouenku Puckas Gyuer
Bcrpoena B caiit «Mucruryra Karacrpod» u 6yner mocrynna mo aapecy —
https:/ /rintd.ru/risktools/.

Ju3aiiH moJib3oBaTeJibcKoro muTepdeiica

Jlm3aitH moIb30BATENIHLCKOTO WHTEp(dEiica COCTONT W3 YeThIpeX OC-
HOBHBIX pas3uenoB («O6bekr», «Kaprers, «Pesymbrarer», «3arpyskm),
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KOTOpBIE CIPOEKTUPOBAHBI B BUJE BCTPOCHHBIX B MPIJIOKEHUE «BKIAIOKY.
Mexay «BKJIQIKAMU» Pa3JIEIOB MOJIb30BATEH MOXKET CBOOOIHO TIEPEKJIIO-
9aThCsl, HE Tepsisi TEKYIee COCTOsiHne paboThl. Bee m3meHenust, BHOCHMBbIE
MOJIb30BaTE/IeM, ABTOMATHIECKH COXPAHSIIOTCS.

B paznmene «O6bekT» moIb30BATENH MOKET BBIOPATH yZKE CYIIECTBYIO-
it Onacupiii O6bekT u3 cnucka wim 1006aBuTh HOBbIA. [Ipeaycmorpena
BO3MOXKHOCTH PEJIAKTUPOBAHUs ONKMCATE/JIbHOM uHMOpMamu 00 oObekTe.
CHOmCcoK THIIOB OMACHBIX OOBLEKTOB OyJeT CO BpeMeHeM pacIIupAThCA. B
nepByw ovepens OyayT gocrymHbl 00bekThl Thma «A3C», «KorenbHas»
7 « YCJIOBHBII OOBEKT>.

B pasnmene «Kaprer» mpom3BOAUTCS OCHOBHASI 9acTh PAOOTHI TOJIB30-
Baress ¢ BoiOpanubiM OnacubiM OObekTOM — cO34aHKe/ peaKTHPOBAHYE
reoMeTpuu COCTaBHBbIX 4acreii (mementoB) O6bekTa, BBOJ, JIONOJTHUTEb-
HBbIX 11aPAMETPOB 3JIEMEHTOB U T.Ji. B 3TOM ke pasjeiie 10Jb30BarTelib
MOKET IepeKII0vaThcsa MeKay Bugamu kapr — «Pemakrumposammes /
«IInamy» / «Cxema € yPOBHSAMH PUCKAY.

Pasnen «Pesymbrarbly COMEPKUT WTOTOBBIE BEJIUYWHBI, TAOIHUIBI C
pacdeTaMmu, a TAaKzKe OMUCAHNE METO/INK, B COOTBETCTBUM C KOTOPBIMU OBLITH
[IPOU3BEJIEHBI PACYEThI.

Paznen «3arpysku» 1O3BOJISET CKAYaTh JAHHBIE, IPEJICTABICHHBIE B
paznene «Pesymbprarsry B Buze ornenbHbix (baitnos unm apxusa. B cioydae
peanm3anuu MUKpocepsuca «[eHeparusa or4eToBy B JAHHOM pasfene Oyaer
BO3MOKHOCTH CKQ4aTh TUIIOBOI OTYET WJIM 3arpy3UTh COOCTBEHHBIN (ailx
mabJIoHa 17151 (POPMUPOBAHUST HECTAHJIAPTHOTO OTYETA.

Jlamee ©Ha pHUCYHKAX 2 ©W 3 TIPEACTABJIEHBI MPUMEPHBIE 3SCKU3bI
noJb3oBaTebckoro uarepdeiica «Cepsuca Onenku Puckas.

3akiroueHue

Henb cospanus «Cepsuca Ouenku Puckay — obecniedurs nocTyn K
MPOrPAMMHBIM HHCTPYMEHTAaM IIPOTHO3UPOBAHUS TOCIEICTBUI aBapHii,
OLIEHKW W AaHajin3a PHUCKOB IIMUPOKOMY KpYTy TMOJah30BaTenedi (mpem-
CTAaBUTEJISIM JKCIEPTHBIX, CTPAXOBBIX OPTAHU3AIMN, INPEICTABUTEIISIM
COOCTBEHHUKOB OOBEKTOB U T. J1.).

Beb-cepBuc npesocTaBuT KOHEYHOMY IOJIB30BATEI0 HHCTPYMEHTAPHIA,
KOTOPBIl MOXKET HCIOJIb30BATLCSA, B TOM 4YHUCJE, W JJisi BbIABICHUS
9KOHOMMYECKU OOOCHOBAHHBIX MEDOIPUATHI 110 CHUXKEHUIO yuepba npu
BO3MOYKHBIX aBaPHUAX.

Ucnonp3oBanne B TPOEKTE COBPEMEHHBIX BeO-TEXHOJIOTHN JIeIaeT
Texundeckyio peanmsannio Cepsuca 6osee TPO3PAvHOil, PACHIMPSEMON
JIETKO# B CONTPOBOXKJCHUH, & TaKKe, ITO HEMAJIOBAKHO, [TO3BOJISIET CIEIATh
0JIb30BATE/IbCKUI UHTEPMENC APYKECTBEHHBIM U UHTYUTHBHO ITIOHATHBIM.
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06bexT

OueHKa pvcka

Mon ovekTbi:
Name
TaTHe@Tb Ha yruue

bapaHoBa

3aBog TennoBbix
Wapenuia

YuebHbili ofbekT

HasBaune

3aBog, Tennosbix M3genui

Fopon

Hedrekamck

KapTbi

Pe3synbTaThbl

HoBbift 06beKT Tuna:

City

Wxesck

HedTekamex

3arpysku

& & Brog

| & Peructpauus
Ycnoswbif ofbek ~  + [lodasurs
Type

A3C

KotenbHas

YenoBHbIit 06beKT

® Ypanute

Pucynok 2 — JlobaBienne HECKOBKUX OMACHBIX O0BEKTOB

Pa3/INYIHBbIX TUIIOB

OueHKa pucka 06bekT KapTbl PesynbTaThl  3arpysku & admin
CQCHOBEIN L
> Eop
+ SHABERDEVKA Xoxpsika
wo
YURONSI o™
MYS + S
Pecry6aukancas
Knnnveckan Sonemial  o1aspy
CTONNSHBI I
10POBCKHE
)
i BYMMAL
STARY ABTONPOMSBOACTEO
POLIGON
BOCTOUHBI i
Varaksino Izhevsk
a2 BOCTOYHBIi +
TapKIYAETYbi A OTAbiXa MOCENOK  Topeackas wakA-eckas
MANUHOBAS v, C. M: Kuposa Gonbhuua N6
p Chemosht
How"Paris™ - A3PONOPT
couroron
Oktyabrsky
KK I
Kabi

MAWWHOCTPOHTENER

PALYXHBI

Lealet| Map data © OpenStrestiiap contibutors, Imagery © Mapbox

Pucynok 3 — Pazgen «Kaprteis. B aT0it BKI1a1KE BEO-IpMIOKEHUST
Oyaer peain30BaH PEJIAKTOP JIEMEHTOB OIIACHOIO OObEKTAa, &
TaKyKe MPEeJCTABJICHIE CUTYAIMOHHBIX ILTAHOB C HAHECEHHBIMU

U30JMHUAAME YPOBHSA pucka. /Iu3aiin moan30BaTeInCKoro
nnTepdeiica OyaeT BIUCAH B KAPTY, 3aHUMAIOIIYI0 TPAKTUIECKH
MOJTHBIN pa3Mep CTPAHUIIBI
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WEB APPLICATION «RISK EVALUATION OF
TECHNOGENIC OBJECTS SERVICE»

M. E. Galiullin, V. M. Kolodkin, A. V. Radikova, A. M. Sivkov
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: m.a.galiullin@gmail.com, kolodkin@rintd.ru,
anna.radikova.ar@gmail.com, amsiv@mail.Tu

This article provides a general structure and a set of software tools used in the
project of the web application "Risk Evaluation Service". Describes the purpose of the
modules that make up the project. A diagram and logic of module interaction, examples
of data exchange, as well as user interface design sketches are given. The project is

under development.

Keywords: risk evaluation, technogenic objects, web application,
cartography, isolines and gradients on the maps.
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VK 614.842

NMHOPOPMAIINMOHHOE OBECIIEYEHUE VYIIPABJIEHNS B
CHUCTEME OBECIIEYEHUNS ITIO2KAPHOU
BE3OITIACHCOTHN OB'BEKTA 3AIIIUTHI

/. B. IITuxanes

Axkanemus Tocynapersennoit nporusonoxapuoii ciayx6er MUYC Poccun, r.
Mocksa, Poccus

e-mail: evacsystem@gmail.com

B nybaukeyuu paccmampueaemca 60npoc ukGopMayuonnozo obecnenenus ynpas-
AeHuA 6 cucmeme obecnevenusa noscaproli besonacnocmu obsexma. Paccmompenw
amanv. PYHKUUOHUPOBAHUA CUCTEMYL 00€CTe eHUA NOACAPHOT OE30NaACHOCTIU 6 KOH-
meKcme HCU3HEHHO20 YUKAG 30GHUA. YCMAHOBAEHO, YMO 8 npouecce GYHKUUOHUPOBA-
HUA CUuCmemsr 0becneverus nosicapHoli 6e30nacHoCmU, NPouUcTodum cmena cybsexma
YNpasaeHus, 6 pPe3yabmame wezo moxcem obpasosveamovcs depuyum urbopmayuu
daa npunamua pewenut. ITpedaosicenv, cnocobv pewsenua 3a0a4u UHPHOPMAUUOHHOT

obecnevenun PaAcCCMampueaemozo npoyecca YnpasaeHUu.

KiroueBble cjioBa: mo)kap, yIOpPaBieHHWe, CHCTeMa O0eCledeHHsi MOXKApPHO

6e3onacHocTu, HHGPOPMALMOHHOE Obeciedenne, PyKOBOAUTEb OPraHH3AIUH.

BBenenue

Pesysnbrarsl psiga uccaenosanuit [1, 2] nmokasanm, 4ro B HacTOsiee
BpeMsi OTCYTCTBYeT CHCTEMHOE yIPaBJEHHE IOXKAPHOW 0e30MacHOCTHIO
obbekra 3amurbl. PakTUuecKm, KayKIbiI PYKOBOIUTEIb OCYIIECTBIISET
yupasienue cucremoii obecnedenus moxapnoii Gesonacmocru (COIIB),
IPUBBIYHBIM [T Hero obpasom [3|. CymiecTByromue MeXaHU3MBL OIEHKH
MMOYKapHOH 6e30macHOCTH  O0BEKTa 3aIlUThl, MPEJHA3HAYEHBI TOJIBKO
I CIEeNUAJNCTOB B 3TOH cdepe U, HE MOIYyT TPUMEHSATHCSI Ha
obbekTe mepcoHalioM, 6e3 coorsercrylomeil noarorosku [4]. Bosee Toro,
JIaHHBIE CIIOCOOBI OIEHKW He IMO3BOJIAIOT IIPOBOIUTH OIEHKY MOKAPHON
6e30MACHOCTU B PEKUME PEATHLHOTO BPEMEHHU.

OauM 13 crocobOB pellieHnsl BbIBJICHHBIX Po0seM saBisgercs (hopMu-
poBaHUe CTPYKTYPbI CUCTEMbI YIIPABJIEHUs IOXKAPHOI 0€301aCHOCTBIO 00b-
€KTa TaKUM 00pa30M, 4TOObI Ha KasKJIOM JTalle JKU3HEHHOTO TUKJIIA, 3IaHsI
PYKOBOINTETh OOBEKTA MOT TOJIYYIaTh KOJIMIECTBEHHYIO XapaKTEPHUCTHUKY
COCTOSIHUS TIOXKAPHOM 0e30macHOCTH 00beKTa W HAOOpP aJbTEPHATHB, B
CJlydae eclid Takoe COCTOsiHKE TpeOyeT BMelaTeabCTBa.
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OcHoBHag 9acThb

Cucrema, obecrieueHusi TOXKAPHONH 0OE30MACHOCTH SBJISIETCS  CJIOXKHOM
OPTaHU3ANMOHHO-TEXHUYIECKON CUCTEMOH, (DYHKITMOHUPYOMEH Ha PA3INd-
HbIX dTallaX 2KU3HEHHOI'O IUKJIa 3/1aHUA, HaduHadA C MOMEHTa IIPOEKTUupOBa-
HUS 3JaHUSA U 3aKaHIuBag ero cuocoM. COOTBETCTBUE KU3HEHHOTO IUKJIA
3JaHUA U 3TAINOB (byHKLII/IOHI/IpOBaHI/ISI CUCTEMBbI 06eCHe‘IeHI/IH HO}Ka,pHOﬁ
6e30MacHOCTH TIOKA3AHO Ha, PUCYHKE 1.

YKU3HEHHBIN LMKA 384aHKnA 3tan passutua COMNB OcobeHHoCTH
TexXHUKO-3KOHOMMYECKoE KoHuenuua
ob6ocHoBaHWe obecneyerwms Nb
d®opmupoBaHue
MpoeKkTvposaHue MpoexkTtupoeaHue COlMb PG =
TpebosaHui M
Peanuzaumin
CrpouTenscTeo

TpebosaHuit 1 mep MNb
HopmanbHbIi pexum
DYHKUMOHUPOBAHNA

VYrpo3a noapHoi
3kcnayatauma DyHKUMOHMpOoBaHue COMNB 6e3onacHocTn

SBaKyauma nNpu noxape
CnaceHwe Ha noxape

TyweHwne noxapa

KanutanbHbI peMoHT
PeKoHCTpYKUMA LewnHcrannauus COMNb
CHoc

PaccneposaHue
noapa

Pucynok 1 CoorBercrBue >KU3HEHHOIO IUKJIA 3/IaHUS U ITAIOB
GYHKIMOHUPOBAHUS CUCTEMbI 0DECIIeYeHUsl I0KAPHOMI
6e3omacHoCTH

IIpuBenenHOE COOTBETCTBHE TOKA3BIBAET, UTO CHCTEMa OOECTIeYeHUS
MOZKAPHOI 630MACHOCTH PA3BUBAETCS C MOMEHTA IPOEKTHPOBAHNS 3IAHUS,
a BXOJIe €ro JIKCILIyaTAIUU MOXKET IE€PEXOJUTb W3 OHOrO COCTOSHUS B
Jpyroe, B 3aBUCHMOCTH OT CKJIQJbIBAaIOIIelicd Ha 00beKTe OOCTAHOBKH.
BeigennM Tpu OCHOBHBIX dTarna: MPOEKTUPOBAHWE, (DYHKIIMOHWUPOBAHUS ¥
3aBepinenne. BaykHoil 0COOEHHOCTHIO JAHHBIX 3TAIOB SABJISAETCS TO, YTO
mno, npuanmaomee permenune (JIIIP) B paccmaTpuBaembrx Cydasx TakxKe
uzmensiercs. [IpoekrupoBanuem COIIB 3anumaiorcsi mpOEKTHPOBIIUKY, a
B x0/1¢ (DYHKIMOHNPOBAHUS YIIPABJICHUE OCYIIECTBIISETCH PYKOBOIUTEIEM
obbekTa. OIHAKO Tazke B PAMKAX OJHOrO dTana (HanpuMep, GyHKIHOHUPO-
Banusi COIIB) JITIP moxkeT MeHsThCA. Tak, HA 3Tale SBaKyalun, OCHOBHAS
pPOJIb OTBOAWMTCS TIEPCOHATY O0BEKTA, & HA JTAIe TYIIEHUS BEAYIIYI0 POJIb
3aHUMAaeT PYKOBOIUTE b TYIIEHUs MOXKapa.
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TakuMm o00pa3oM, B 3aBHCHMOCTH OT 3Tama (HYHKIHOHHPOBAHUS
MIPOUCXOIUT He TOMbKO cMeHa JIIIP, HO n m3MeHeHMe cocTaBa yIaCTHUKOB
praBHHeMOﬁ CUCTEMBbI. Ta,KI/IM U3MEHEHUAd 3a49aCTYI0 MOTYT HIPUBOJIUTH
K HEeJOCTAaTKy wuHOpManun s npuHatas pemenuii. [lokasarenen B
JIAHHOM AaCIleKTe IIOXKAp B TOPrOBOM IeHTpe «3uMHssg Bumnsay. K
MOMEHTY HPUOBITHS OXKAPHO-CIIACATE/IbHBIX I0JIPA3/Ie/IEHU, KX BCTpeYaJl
OXpPaHHUK, KOTOPBIA yKa3ajl Ha MapUIpyT JBUXKEHHS K MECTy, TIe
OKa3a/IiCh 3a0JIOKNPOBAHBI JIFOAH. /IBUTASICH TTO STOMY MapIIpyTy, 3BEHO
T/13C obuapy:kuI0 9T0 HaHHBIH MapmpyT 3abaokupoBaH. [lorpeboBasmocs
BEPHYTbCS HA3a/ U CJIEI0BATH MAPIIPYTOM, KOTOPBIH COODITHI OUeBUIET!.
C omHOH CTOPOHBI, NPEICTABUTENb OOBLEKTa JOJKEH ObLT COOOHIMTHL
aKTyaJIbHBI MapIpyT, & COOOIIMB €ro, OH OKAa3aJCd He JIOCTYIIHBLIM.
Taxkum 06pa3zoM, HeTOCTATOK HHMOPMAITHH /Il IPUHITHS PEIeHNs IPUBET
¢ omHOI cTOpOoHBI K 3azepxkke mnpudbitus 3ena [JI3C, a c¢ apyroi
CTOPOHBI, BBEJI B 3a0/IyK/I€HUE TOKAPHO-CIIACATEIbHBIE TOAPA3IeIeHNS.
CrenoBarebHO, Takas mnpobdsema Bo3Hukaer B MomeHT mepexona COIIB
W3 OJHOTO COCTOSIHWSI B JIPyroe, IPH 3TOM UHGOPMAIUS OKA3aJIaCh
YILYLIEHHON. DTO oupejesisier BaxHylo 0COOeHHOCTb (hyHKIMOHUPOBAHUS
COIIB - MHOrOBapHaHTHOCTh, C BO3MOKHOCTbIO n3meHenus JIITP.

st perrenusi OJOOHOTO poOa 3aJa9 IMPUMEHSAIOTCA METOIAbI CTPYK-
TYpPHOTO CHHTE3a CEeTeBOil CTPYKTYPHI [5|, KoTopas B coorBeTcTBHU C [6]
3aKJII0YAETCA B OMPEJICJICHUN YNCJIa yPOBHEH mepapxmnii, TpaBui B3auMO-
ILeI'/JICTBI/Iﬂ AreHTOB U TOHCKa TaKOr'Oo paChopeae/ieHus areHTOB IO YPOBHAM
“epapxun, KOTOPble MAKCHMHU3UPOBAIN Obl KpuTepuii 3HEKTUBHOCTH TP
YCJIOBUH, 9TO areHThI BLIONPAIOT PABHOBECHBIE JEHCTBUS.

Kpowme toro, mms kaxmoro stama COIIB, ¢ yuerom ocobennocteit
dynkmmonnposanusa (HOPMAIbHBII PEKUM, yrpo3a MOKAPHOI OMaCHOCTH,
9BaKyalus IIPH OKAPE, CIIACEHUE HA MOXKAPE U €ro TyUICHUuE) HeoOXOIuMO
pewars cuenmduyueckyo 3agady. Jis  KaxkJI0ro wu3  1mepedncJIeHHbIX
STANOB JO/IKHBI OBITh OIpeJieIeHbl COOTBETCTBYIOIINE METObI PelleHHs
3379, BO3HWKAIOIINX Ha KakaoMm yposue dyukimonuposanus COIIB.
Ha pucynke 2 B mepBOM NpuONMAKEHWHM MOKA3aHO COOTBETCTBUE YDOBHS
GbYHKIIMOHUPOBAHUS U PENIaeMoil 3a1a4n.

HexoTopbix n3 mpecTaBIeHHBIX HA PUCYHKE 2 33124 TOJIYINJIN JI€TAJb-
Hy0 IPOPabOTKy, B YaCTHOCTH 33/ja4K yIPaBJIeHUs sBaKyauueil [7-9] u 3a-
Jadu IIOUCKa 6e3OHaCHbIX MApUIPYTOB JIBUXKEHUA [TO2KaAPHO-CIIaCaTeTbHbIX
noxpazzaenennit [10-12]. B roxe Bpems, 3aiadu OpraHu3anuu MPOLECCA
sBakyarun [13, 14|, MOHHTOpPHHTA TEKYIEro ypPOBHS IIOXKApHOIl Ge3omac-
HOCTH B 34aHuu [15] ¥ MapIIpYTH3AIMN ABUKEHUS IBAKYUPYIOUUXCH M
HOKaPHO-CIIACATeIbHBIX ozpa3esiennii [16] Bee ee He paccMaTpUBaIuCh
neranbHoro.Pemenne rakux 3aza4, 6yaer crocoOCTBOBATH IOy IEHUIO HaA-
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HU3HEHHbIH
IKcnayaTauma
UMKA 38aHNA
371an CONB DYHKUMOHWPOBaHUE
. Yeposa
YpoBeHb HopmaneHeil ) 3sakyayua CnaceHue TyweHue
HKIMOHUPOBaHUA UM npu noxcape Ha noxcape noxapa
BYHKL P B besonacHocmu 7 P P 2
Ynpasnexue
MOHUTOPUHT =
MapuwpyTtusauua AeicTBusmn
YpOBHA Ynpagnexue
- _ JABUKEHNA NOMKapHO-
NoXapHOWA OpraHW3auMa | 3Bakyauuen
2 3BaKyMpyrowmxca CNnacateibHbIX
Pewaemasn 3apava 6ezonacHocTn 3BaKyauuun nwoaen (I'IOMCI( -
8 W NOKapHO- no/paspeneHui
B pekume noged Ge3onacHbIx
crnacaTenbHbIX (nouck mapwpyTos
peansHOro MappyToB) -
nojpasaeneHui ABMHKEHNA
BPEMEeHN
K o4ary nosapa)

Pucynok 2 — CoorBercrBue ypoBHsST (DyHKIMOHUPOBAHWS CUCTEMbI
obecreyeHus MOKAPHOM OE30IACHOCTH U PeIaeMoi 3a/1a49u

JIEJKHOTO MaTeMaTHIecKoro ammapara. OJHAKO HApAIy C 3TUM, TpyOUTCs
CUCTEMATU3NUPOBATH TPOUECC TPUHATUA pe]_HeHI/Iﬁ B XOIe ymnpaBJICHUA CU-
cTeMoit obecredenrsi TOXKAPHOIT 6E30MaCHOCTH HA KAyKIOM ITAIE U YPOBHE
eé (pyHKIMOHMPOBAHMUSI, B KATErOPUsX TeOpUU yrpasieHus [17].

3akiroueHue

HpeﬂCTaBI{eHHbIe B Hy6JII/IKa]_[I/II/I JaHHBIE CBUIECTE/IHCTBYIOT O HAJIUYIUU
pana mpobseM B WHMOPMAIMOHHOM O0ECTeYeHNr YIIPABJIEHUsT B CHUCTE-
Me obecrevyeHusi MOKAPHON 0e30MacHOCTH 00bEKTa. PacCMOTPEHBI ITAITbl
GbYHKIIMOHUDPOBAHUS CHCTEMBI OOECHevYeHusl MOXKAPHOH 0Oe30macHOCTH B
KOHTEKCTEe 2KHN3HEHHOI'0 HIHUKJIa 3JaHHA. B/VCTaHOBIIEHO7 4TO B IIponecce
GbYHKIMOHUPOBAHUS CUCTEMbBI OOECIIEUeHNs MOKAPHOH Oe30MacHOCTH, MO-
JKeT MPOUCXOINTH CMEeHa CyObeKTa yIpaBIeHns Takoil ciucremoit. B mepsom
HpI/I6J'II/I)KeHI/II/I TIOKa3aHO COOTBETCTBUEC YPOBHA (byHKL[I/IOHI/IpoBaHI/IH CucCTe-
MbI OOECIIeYeH s TOXKAPHOM OE30IACHOCTH U PelraeMoil 3a/1a9Hu.

Janbueiime wuccaenoBannss OyAyT TIOCBSAIIEHBI DPEMIEHUIO 33134
OpraHW3aluy IIPOLECcCa 3IBAKyallMd, MOHUTOPUHIA TEKYyIIero YPOBHSI
MOYKapHOW 6e30MacHOCTH B 3JAHUM W MAPIIPYTU3AIWUA  JIBUYKEHUS
3BAKYHUPYIOIINAXCA U MOXKAPHO-CNACATENbHBIX MOIPA3IeJIeHNAN.
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INFORMATION SUPPORT OF CONTROL OF FIRE
SAFETY SYSTEM

D. V. Shikhalev

The State Fire Academy of EMERCOM of Russia, 129366 Russia,
Moscow, B. Galushkina, 4

e-mail: evacsystem@gmail.com

The publication discusses the issue of information management in the fire safety
system of the object. The stages of functioning of the fire safety system in the context of
the building life cycle are considered. It is established thatl in the process of functioning
of the fire safety system, there may be a change of the subject of management of such
a system, as a result of which there may be a shortage of information when making
decisions. The methods of solving the problem of information support of the management

process under consideration are proposed.

Keywords: fire, management, fire safety system, information support,
chief executive officer.
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CHCTEMA OBECIIEYEHUS IIOXKAPHON
BE3OITACHOCTHN BOJOHAIIOPHOM BAIITHWU,
AJAIITUPOBAHHOMU II0J MY3EU

M. B. I'pasum, A. C. I[enosa

Canxr-ITerepbyprekuit nonurexuuyueckuii ynusepcurer [lerpa Besukoro,
r. Cankt-IlerepOypr, Poccus

e-mail: marina.gravit@mail.ru, allatsepovav@mail.ru

O6BeKkmom UccAedo8aHUA ABAACTNCA PA3HOAACUE MPEOOBAHUT 34KOH00AMEABCMEA
00 ozpare 00BeKMO6 KYALMYPHOZO HACACOUA C HOPMAMUESHBMY MPEOOSAHUAMU TO-
oHcaprol 6e30MACHOCTNU NPU PEKOHCIMPYKUUU UCTNOPUMECKUT NAMATNHUKOS € U3Me-
HeHUueM GYHKYUOHAADHO20 HAZHAMEHUA HA Npumepe 6000HanopHol Obawmu. Paspa-
60mansl CNEYUAAbHILE METHUYNECKUE YCA08UL NO NONACAPHOT 6e30NaACHOCMU 8 C8A3U
¢ omcymcmeuem mpebosanul no obecnewenuto 06e30NACHOCNU PEKOHCMPYUPYEMULT
3danut-namamuurxos. IIpedcmasaena cucmema obecnenenusa nosxcaprol bezonacrocmu
ucmopuveckozo 3danus. Memodom modeauposarus 36aKYAUUU U ONACHHT HaAKMOPos
noscapa 0oKa3aHa HeobToUMOCTIL NPUMEHEHUA CNEUUAALHUL TNETHUNECKUT YCA06UT
no nosicapnotli bezonacrocmu. B peayavmame paszpabomana cucmema obecnevenus
nostcaproti bezonacrocmu 6000HANOPHOT bowHu, 6KAO“awWars 6 ceba 00semHo-

NAGHUPOBOYHDLE PEULEHUA U TVOHCAPHDBLE CUCTNEMDL.

KiroueBble ciioBa: Iloxxapras 6e30macHOCTb, CHCTeMa HOXKApHOH Ge30macHOCTH,
PEKOHCTPYKI[UsI, BOLOHAIIOPHAs OAIHs, HCTOPUYIECKOE 3JaHUe, MOJEIHPOBAHNIE, OACHbIE

dakTopbl no2Kapa.

BBenenue

B unaycrprasibHbIX HAMATHUKAX — BOJAOHAIIOPHbBIX DALIHAX IIPEMera-
MU OXPaHbI, KAK IPABIJIO, ABISIOTCS 0OBHEMHO-IIAHUPOBOYHLIE DEIeHUS
B TPAHUIAX HECYIIUX KOHCTPYKINI, KOH(MUTYPAIUS pa3Mephl JIECTHUIHBIX
Mapireit 1 MmIomaI0K, MaTepruaJl JECTHUIL U HAJCTPORKH C METAJIAIECKAM
GakoM It BOMBI, OaK, rabapuThl U KOHMUTYDPAIUsS IBEPHBIX W OKOHHBIX
[IPOEMOB M U3MEHEHUsM He IOJJIEXKAT B IPOIECCe PEKOHCTPYKIUU BBUJLY
craryca 3/aHus.

Bogonanopubie  faiiHu  XapakTepU3yIOTCs HAJUMYMEM HA  BBICOTE
CMOTPOBBIX IUTOMAJOK C OJHUM BBIXOJOM BEIYIIEM Ha MyTh IBAKYAIlUH,
pPACITIOJIOKEHNEM HA HUKHUX JTayKaX 3IKCIO3UIIMOHHBIX W BBICTABOYHBIX
MOMEIEHM C HaJIudueM OOJIBIIIOr0 KOJUYECTBA TMOXKAPHOW HATPY3KH
¥ YBEJIMYEHHOW [JIMHOM MyTH 3BAKyallMd 33 CYET BUHTOBBIX JIECTHWII,
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OTCYTCTBHE BO3MOXKHOCTH JI€JICHHs Ha MOKAPHBIE OTCEKH, 3a CUET Uero
O®II 6bicTpo u GECHPENSATCTBEHHO MPOHUKAIOT HA JIECTHUYHYIO KJIETKY.
Takum obpa3om 3BaKkyanust CO CMOTPOBOM ILIOIIAJKH BO3MOXKHA TOJIBKO
MpU HAJIUYIUH CPEJICTB WH/INBU/IYAIbHOM 3AIUTHI OPTAHOB IBIXAHUS.

B paforax [1-4] paccMoTpeHa MHTErpaiysi HCTOPUIECKUX OOBHEKTOB B
COBPEMEHHYIO Cpely, HO 3TOrO HEeJOCTaTOYHO I Pa3pabOTKU CUCTEMbL
obecriedeHusi IPOTUBOIOKAPHON GE30IIACHOCTU PEKOHCTPYUPYEMbIX UCTO-
PUYECKUX 3aHU C BOJOHAIOPHBIMU OAIIHIMHE.

Henpio paboTbl ABISETCS NPOEKTUPOBAHUE CHCTEMBI ODeCIevueHust
MPOTUBOIMOXKAPHOH 0OE30MaCHOCTH BOJOHAMOPHOM OalllHU Ha MpUMEpe
WCTOPUYECKOrO 3/aHWsT TUAPODAITHN C TUIPABINIECKOI JabopaTropueit,
BXOjANIeil B cocraB obbekTa KyabrypHoro Hacnemus «Wuacruryr Cankr-
IlerepOyprekuit Ilonurexuunueckuit umneparopa Ilerpa Besmkoros mop
pean3aluio MPUCIOCOOIEeHNs B KAUeCTBe My3es.

OcHoBHag 9acTh

lumgpobamast ¢ Ja00paTOPUSME BXOAUT B COCTAB OOBEKTA KyJlb-
TypHOro Haciaemus denepambaoro 3madenus (mamee OKH) «Wuacturyt
Cankr-ITerepOyprekuit [onmurexunyeckuit umneparopa Ilerpa Besukoro»

(Puc.1).

Pucynok 1 — Ilnan rpanui tepputopun 00bEKTa KyIbTYPHOTO
obbeKTa

Bomnonanopuas 6ammus [lomurexnuyueckoro nacrturyra Bo3segena B 1905
rOJy apXUTEeKTYyPHOI MacTepckoii noj pykosogcrsom .D. Buppuxa, 11.B.
ITapmesckoro u B.II. TaBaunoBa, coctogsmux B Ocoboii CTpouTenbHOit
Komuccun 1o coopyskenuto 3manuii  [LOJUTEXHUYIECKOTO WHCTUTYTA.
Bocbvurpannas Oamrast BbicoTO#t 40 METPOB BEHUAETCS JIEPEBSHHOM
HAJCTPOIKO#, B KOTOPOIl PACIO/IaraeTcs MeTajIndeckuii 0ak, 00beMoM
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600 M3. IlogbeM ocymIecTBIAgETCA IO BUHTOBOI JIECTHUIE W 3aBEPIIACTCT
CMOTPOBOI TIIOIMIAIKOM (PUCYHOK 1).
Paspaboranbr 00bEMHO-TLITAHUPOBOYHBIE Pemmenus (PUCYHOK 2).

Pucynok 2 — O6beMHO-1/IaHUPOBOYHbIE PELIEHUs LIEPBOIO U
BTOPOrO 3TayKa, 3IAHUA

1 — DKCIO3UIMOHHBIE MOMENIeHHus Ui TOCTOSHHON sKcnosunun (c
CyBEHMPHOIi /1aBKoii); 2 — TTomcoGHbIe TIPH BBICTABOYHBIX TMOMENIEHUSX; 3
— Iomemenne donmoxpanmmma (npueM 1 06paboTKa IKCIOHATOB); 4 —
Bectubrone; 5 — ousernas kacca; 6 — rapzepob; 7 — kabuHeT 3aBemyoleit;
8 — KOMHATA [IEPCOHAJIA U IKCKYPCOBOIOB; 9 — MOMEIEHNUE C BEHIMHIOBBIMEI
anmaparaMu ¥ KOMHATa OpHeMa [uiy IepcoHana; 10 — momeinenue
y6opounoro uuBeHTapsi; 11 — c¢/y mocerureneit (Myxckoit); 12 — ¢/y mna
nocerureneit (skenckwmit); 13 — ¢/y yuuepcambubiii (st MIH u marepn
¢ peberkom); 14 — C/y yHuBepcasbHblil ¢ 30HOI Gesonmacunocrn MI'H; 15
— C/y nast nepconasa (»keHCKMi, My»KcKoit); 16 — xomur; 17 — jrlectHuuHast
kietka; 18 — mogbemuuk qus MI'H. Kouduryparus cmorposas mioma gk
(nmomanp — 11,4 M2), maacrpoiiku ¢ 6akom (mmomans — 99,9 M2) u uepaaxa
(mmomans 18,4 M2) He H3MEHSIOTCH.
B pesysibraTe aHasn3a pacdera YMCIEHHOCTH JIFOJEH /it MOIeINPOBa-
HUS TPUHSATBL:
® KOJIMYECTBO B3POCIbBIX Jofeil Ha 1 sTaxke - 150 wenosek (M1-138 geu.,
M2-4uesn., M3-4qes, M4-4qen);
® KOJMYECTBO B3POCJBIX JIOfel Ha 2 sTaxke — 65 genosek (M1-53uqen.,
M2-4uem., M3-4uen, M4-4qen.);
® KOJIMYECTBO JIIOAei Ha yepiake — ldes., HA dTaxe ¢ 6akom — 1 gesr. u
CMOTPOBOI! IJIOMIAJKE 5 YeJIOBEK.
Pacuernoe Bpemsi 3SBaKyalluu JIIOACH W3 30aHUS  yCTAHABJIUBACTCS
[0 BpEMEHH BBIXOJA W3 HEro TMOCJeIHero dYeyoBeka. MomennpoBaHue
OCyIEeCTBIAETCA B KoMnboTepHOoi mporpamme «Curma I1B» (pucynox 3).
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Pucynok 3  Mogens 3manus B mporpaMme

B mporecce MozenupoBanusi pacCMOTPEHO 5 CIIEHAPUEB € Pa3IMYHON
JIOKasim3anueil ouara 1mozkapa. BeposaTHOCTh 3BaKyanuu Jioaeil cocraBiaser
menee 0,999 B cienapun Ne3 ¢ pacmooKeHHeM OJara IoxKapa B OMJIETHOIM
Kacce Ha TIEPBOM TaxKe.

3akiroyeHune

B pesysbraTe MOIEJIMPOBAHWS PACCMOTPEHBI HamboJiee OIacHbIe
CIIeHApUM II0XKapa, BBIIOJTHEH AaHAJIU3 3BaKyallid, pPaclIpOCTPAHEHUS
OmacHBIX (DAKTOPOB MMOKAPA, OJIOKUPYIOMINX MYTH 3BAKYAIWHA 0 BBIXOJIA
Jiofell ©3 3MaHUS HA PA3JIUYHBIX OTPE3KAX BPEMEHU. YCTAHOBJIEHA
HEOOXOMMOCTD IIPUMEHEHUs CHelHAIbHBIX TEXHUIECKUX MEPOIPUATHUI 1O
MOXKAPHOH OE30MACHOCTH JIJIsi CBOEBPEMEHHOM 1 0e30MacHO dBaKyallnu u3
37laHUA, B TOM YHUCJIe OrpaHUYEeHUE YUCJIEHHOCTH JIIOAEH JIJ1d TMOCEIIeHus
CMOTPOBOM TJIOMAJKU - JI0 MATA 9YeJOBEK W WCIOJb30BAHUSA CPEJICTB
WH/INBU/IyaIbHONW 3aIIUTHl OPraHOB JbIXaHWs OpHU ciycke. Pazpaborana
CHCTEMBI TTOXKAPHOH Ge30MacHOCTH, BKIYAKIIAA COBOKYITHOCTh OObEMHO-
[JIAHUPOBOYHBIX DEIIEHUA U CHENUATbHBIX TEXHUYECKUX YCJIOBHil IO
MOYKaPHOI 6E30MaCHOCTH; TTPEIBAPUTEIHHAS CTOUMOCTD.

Cumncok Jsmreparypsl

1. Gravit, M.V.; Kirik, E.S.; Savchenko, E.T.Effect of Design on the
Evacuation Time for the Colosseum of Rome; 2021; Construction
of Unique Buildings and Structures; 95Article No 9504. doi:
10.4123/CUBS.95.4

2. Ilpucagkos B.U., Epemuna T.}O., Bormamos A.B., Cymkosa O.B.,
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FIRE SAFETY SYSTEM FOR A WATER TOWER
RENOVATED AS A MUSEUM

Gravit Marina Victorovna, Tsepova Alla Sergeevna
Peter the Great St Petersburg Polytechnic University, Saint-Petersburg,
Russian Federation; 195251, Polytechnicheskaya, 29
e-mail: marina.gravit@mail.ru; allatsepova@mail.ru

The object of the study is the disagreement of the requirements of the legislation
on the protection of cultural heritage objects with the regulatory requirements of fire
safety during the reconstruction of historical monuments with a change of functional
purpose on the example of a water tower. Special technical specifications for fire safety
in connection with the lack of requirements for the safety of reconstructed buildings-
monuments have been developed. The fire safety system of the historical building is
presented. The necessity of special technical conditions for fire safety has been proved by
means of simulation of evacuation and fire hazards. As a result, a system of fire safety
of the water tower has been developed, which includes space planning solutions and fire

systems.

Fire safety, fire safety system, renovation, water tower, historic building,
modelling, fire hazards.
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OIIEHKA YPOBHSH OIIACHOCTMH JIFOAEN B 3JAHUAX
OBPA3OBATEJIbHBIX YYPEXK/JIEHUU!

Zl. M. Bapaamosa
Ynmyperkuit locynapcrBennstii Y HuBepcurer, T. Uxkesck, Poccusa
e-mail: dina@rintd.ru

Cmamobsa NOCBAWEHA OUEHKE YPOBHA ONACHOCMU A100ell 8 30aHUAT 006pa306amens-
HWT yupestcdenut. IIpoanasu3uposarv. HOPMAMUSHBIE JOKYMEHMDL, PE2YAUPYIOULUE
80MPOCHL NO OUEHKE GHMUMEPPOPUCTIUNECKOT 3aujuuernnocmu obsexmos. B cmamve
ONUCAHDL OCHOBHBLE TAPAMEMPL 00PA30BAMEALHOZ0 YUPEHCIEHUA, KOMOPBLE MOZYMN

NnoBAUATb HA YPOBEHL ONACHOCTU aodeti 6 30aHuU.

KiroueBble cJjioBa: ypOBeHb ONACHOCTH JiOJ€il, 00pa30BaTe/lbHOE YUDEXKICHUE,
KaTeropupoBaHue 00beKTa, aHTHTEPPOPUCTHYECKAs 3AIUIeHHOCTD, I02KapHas 6Ge3omac-

HOCTb.

BBenenue

3a mocieaHre HECKOJIBKO JIeT YYACTUIUCH CIy9ad TePPOPUCTUYECKHUX
yrpo3 Ha obpasoBarenbHble yupexaenusi (OY) Poccuiickoii Peneparmyn.
Ha ocHoOBe ciyuuBmIMXCS TPOUCHIECTBUN AHTUTEPPOPUCTUUECKAS 3alllH-
MIIEHHOCTh 00PA30BATEIHHBIX YUPEKICHNUN SIBJISETCS aKTyaIbHON 3aadeil.
Cornacro IMocranosnenuto ITpasuresnscrea P® or 02.08.2019 Ne 1006 [1]
YCTAHOBJIEHbI TPEOOBAHUS K aHTUTEPPOPUCTUYECKON 3allUIEeHHOCTH 00b-
extoB (Teppuropmii) Munmcrepcrsa. Ha Kazkaplit 00beKT (TEppUTOPHIO)
COCTABJISIETCST KT 0OCJIEIOBAHNS M KATErOPUPOBAHMS, TAKIKE HA KarKJIbII
O00BEKT JOJIKEH OBITh COCTABJIEH MACIOPT Oe30nacHocTu. MUHUCTEPCTBOM
MIPOCBEIEHUs] TIO/I'OTOBJIEHBI METOIUIECKUE PEKOMEHIauu 110 obecrede-
HUIO AHTHTEPPOPUCTUHUECKON 3amminennocTn 00bekToB (Teppuropuii) [2].

OcHoBHag 9acTh

Bomnpoc o anrureppopucruyeckoii sammumennoctu OV ceiiyac Haxo-
JIWTCS HA TIEPBOM MecTe. B crarbe [3] PpaccMOTPEHbI OCHOBHBIE MEPOIPHsI-
THsl, HAIIPABJIEHHBIE HA ODECIIeYeHre aHTUTEPPOPUCTUICCKON 3AIIUAIIEHHO-

1Pa6ora BbimosHena B pamkax rpapra «Hayumeiil morenmuass (KOHKYpC Hay4HO-
HCCIIE0BATENBCKUX PABOT (IPAHTOB) MOJIOABIX yUEHBIX, IIPENOAABATENEH U ACIUPAHTOB
Val'V, dbunancupyembix u3 cobcrBenubix cpeacrs Yrusepcurera («Hayunbiil norenun-
am» ), 2022 rox).

58



BesomacHocTh B TexHOocgepe 2022

CTH 0OPA30BATENbHBIX YUPEKICHHI, & TaKyKe TPeOOBAHUS TTO ODOPMIIEHHUIO
MacrnopTa aHTUTEPPOPUCTUUECKOI 3armuineHHocTr QY.

O000ITIeH BT TIOIXOT K OIIEHKE aHTUTEPPOPUCTUIECKOM 3AITUIIIEHHOCTH
00bekToB mpejcrasieH B pabore [4]. B crarbe omuceiBaercs yunpoiueH-
HBI TOAXOM, K OreHKe 3(DMEKTUBHOCTU CUCTEM 3AIUTHI IIyTE€M TEPPUTO-
PUAJIBLHOIO 30HMPOBAHMs HA OCHOBE MCIOJIb30BaHUs HEOOJIBLIIOr0 YUCa
BXOJHBIX mapaMeTpoB. Ilokazarens 3¢pHEeKTHBHOCTH CUCTEMBI 3AIIUTHI OT
BO3JEHCTBUS TIPU CKPBITOM TPOHUKHOBEHUU TIPEIJIAraeTCsd OMpPeIessaTh
Yepe3 BepOATHOCTh CKPBITOrO BO3eiicTBUA. IIpy BHIYMCIEHUN BEPOATHOCTH
CKPBITOTO BO3EHCTBUS YUUTHIBAIOTCA: JIJINHA y9IACTKOB 30HBI CKPBITOTO
[IPOHUKHOBEHUST; IAPAMETD, OIPEIEIOuil crenenb nH(MOPMUPOBAHHOCTH
HapymmTessi 00 00bekTe; 00Imast JJINHA YIaCTKOB BO3MOXKHOM 30HbI HCXO/I-
noit mosurmu. [lokaszarens oneHkn 3(hGEKTUBHOCTH CHCTEMBI 3aIUTHI OT
OTKPBITOTO BO3JEHCTBUS TPEIJIATAeTCA BBIYUCIATH 9€pe3 BEPOSTHOCTDH OT-
KPBITOrO Bo3eiicTBus. [Ipu BHIYUCIEHUN BEPOATHOCTH YUUTHIBAIOTCS: 30HA,
HEKOHTPOJIUPYEMOrO BO3EHCTBUs, 30HA OECIPensiTCTBEHHOTO JIBUXKEHUs,
nHGOPMUPOBAHHOCTH HAPYIINUTE s 00 0OCTAHOBKE HA O0BHEKTE.

Ouenka TeppOpUCTUYECKON Yrposbl Jjisi obbekTa npoBejieHa Pajae-
e H.H. u BoukossiM A.B. [5]. ABTOpaMu CTAaThH IpeAIaraeTcs MeTOIUKA
dopManu3ay MOHATHI: AHTUTEPPOPUCTUIECKAS 3AIMUTA COBOKYITHOCTH
00BEKTOB W MEJIbIX TeppUuTOpuii. BBOAATCS ABA MOHATHS: TIPUBJIEKATEH-
HOCTb OOBEKTA JJIs1 TEPPOPUCTOB M €r0 AHTUTEPPOPHUCTHAYUECKAS 3AIUAIICH-
Hoctb. CBepTKa 3TUX JIBYX BEJIMYUH JAET OLEHKY IMPENOYTUTETHLHOCTH
obbeKTa 1pu BbIOOPE ero B KA4eCTBe 1eJM TePPOPUCTUIECKON araku. Ab-
TOpaM¥ OTMEYEHO /1Ba MOMEHTA: TIEPBOE — MHTEHCUBHOCTD YTPO3 3a1aeTCSI
HA OCHOBE AHAJN3a CTATUCTUKY yTrPO3 B OTHOIICHUM OOBEKTA 33 PacCMaT-
pUBaeMbIii TPOMEKYTOK BPEMEHH, BTOPOE — JIMHAMUKA TEPPOPUCTHIECKUX
[IPOSIBJIEHUI MOZEINPYETCsI C IIOMOIIBIO IIyaCCOHOBCKOTO IIOTOKA.

B HOpMATUBHBIX JOKYMEHTAX, PEIYJIUPYIONMX BOMPOCHL 10 AHTUTEPPO-
PUCTUYECKON 3alUIIEHHOCTH OOBEKTOB, [IPE/ICTABIEHbI OCHOBHbBIE TPEOOBA-
HUS I JOJ2KHOCTHBIX JIML, KOTOPbIE OHU JIOJIKHbI YYUTBIBATH LIPU OpP-
TaHU3AIUN ¥ POBEIEHUN PADOT MO O00ECHEYUEHUIO0 AHTUTEPPOPUCTUIECKOT
3AIUIIEHHOCTH, KaKWe JOKYMEHTHI HeOOXOAMMO 3alOHATL B PE3yJIbTaTe
obcie1oBaHusT 00bEKTa, TMOPSIOK 3aIOJHEHUs MacIOPTOB 0e30MaCHOCTH
00bEKTOB (TePPUTOPHIi), AKTOB OOCIEIOBAHASA U KATETOPUPOBAHMUI.

Axr obceoBanus 1 KaTeropupoBanus OObEKTA BKIIOUAET CJIE/LYIOIHe
pasjiesibl:

e obmme cBenenus 06 0ObeKTe (aJpec MecTa PACIOIOKeHnsT 0ObeKTa,
KpaTKas XapaKTePUCTHKA OOBbEKTA, KOIWYIECTBO 3IBAKYAIMOHHBIX
BBIXOZIOB, XAPAKTEPUCTUKU MPUIETANEHl TEPPUTOPUM, PEKUM
paboThl 06beKTA);
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® MEPOIPUATHS O 00ECHEeYeHII0 AHTUTEPPOPUCTIHICCKON 3AIUIEHHO-
T O0BHEKTA;

e oprarm3anys (HU3NIECKOHt OXPAHBI O0HEKTA;

® OpraHm3aIys OXPaHbl 00BHEKTA TEXHUIECKUME CPEJICTBAMU;

® HAJIMYKME CUCTEM MPOTUBOIOXKAPHON 3allUThl U IEPBUYHBIX CPEICTB
[I0XKAPOTYIIEHUs OObEKTA U T. 1.

ITacopr 6e3omacnoctu obbekTa cocraBisercs B Tedenue 30 gHedt
ocJIe TPOBeeHNsT 0OCTeIOBAHNS U KATErOPUPOBAHUSA OOBEKTa, KOTOPDI
BKJIFOUAET TIOJHYI0 XapaKTEPUCTUKY 3IaHWs, AaKT OOCIeIOBAHUS ¥
KaTeropupoOBaHUsT OOBHEKTA SBIISIETCS HEOTHEMJIEMON YaCThIO MACIOPTA
6e30aCHOCTH.

IIpoananu3upoBas 0CHOBHYO HHMOPMAIUIO IO 3TaAHUI0 00PA30BATE b~
Horo yupexaenus (OY), MOKHO CIeJIaTh BBIBOJ, HE TOJIBKO IO aHTUTEPPO-
PHUCTHUYECKON BAIMIIEHHOCTH, HO U 110 IMOXKAPHOU OE30IIaCHOCTH 3JIAHUS.
Takum 00pa3oM, Ha OCHOBe IOJYYEHHBIX JAHHBIX B XOJI€ HCCIIEIOBAHUS
3IAQHUST MOXKHO ONpeneuTh 3 (HEKTHBHOCTH 3AIUTHI JI0el B 00pa3oBa-
TEJIbHOM yYPErKJeHUN.

CorsacHo nocTaHOBJeHHIO [1] ycTaHOBIEHBI 4 KaTeropuu OMACHOCTH
OOBEKTOB, KATErOPHU OLPENENSIOTCS Ha OCHOBE IIPOrHO3UPYEMOrO KO-
JITYEeCTBA IOCTPAJABIIMNX B PE3y/bTaTe COBEPIIEHUS TEPPOPUCTHIECKOIO
akra. O6pazoBare/bHOE yUPEXKJIEHUE OTHOCUTCH K OXPAHAEMOMY OObEKTY.
B kaxkI0M 06pa3soBaTeNTbHOM YUPEKIEHHH JOTKHBI HAXOAUTBHCS COTPY-
HUKW OXPAHHBIX MPEINPUATHI, KOTOpbIE MpHU BXOAe OyIyT MTpPOBEPSATDH
YZIOCTOBEDEHUSA IMIHOCTH, CIEAUTD 33 GE30IACHOCTHIO B 0OPAa30BATEILHOM
yupexaennn. Ho, HeCMOTps Ha 3TO, MPOUCXOIAT TEPPOPUCTUIECKUE AKTHI:

e MaccoBoe ybuiicTBO 661710 coBepiiero 11 mas B 2021 roay B ruMHAZHH
Ne 175 ropona Kazanu, norubmaun 9 genoBek, mocTpasany 32 9eI0BeKa;

o 20 centsbps 2021 roga B [lepMckom rocy1apCTBEHHOM yHUBEPCHTETE
OBLIO COBEpIEHO HamNaleHWe, B pe3yabTaTe KOTOPOro morubsu 6
9eJIOBEK, TIOCTPaIaan 47 JeyloBeK;

e 13 nmexabps 2021 roma 18 seTHWiT BBITYCKHUK ITPABOCTABHOM
ruvua3un ropoma CepryxoBa TMOIOPBAa CaMOIENbHYIO OOMOy B
y4aeOHOM 3aBejieHnn, moctpaganu 10 demoBex.

3a 2021 rox GbLu IPEJOTBPAIIEHBI DSl TEPAKTOB B 0OPA30BATEIbLHBIX
yupexienusx Poccuiickoit @epepaniuu. [TomuMo TeppopucTuiecKkux aKkTos,
B 00pa30BaTEIbHBIX YUPEKICHUIX BO3HUKAIOT OXKAPDL.

Ha pucynke 1 mpencraBieHa CTATHCTHKA ITOXKapoOB, IPOH3OIIEITHX
B 3JaHUAX 00pa30BaTenbHBIX yupexgenmit ¢ 2012 mo 2020 roxpr,
CTATUCTUYECCKUE JAHHBIE TIOTYyY€HbI HA OCHOBE TOCYAAPCTBEHHBIX JIOKJIAJ0B
Munucrepcrsa upe3sbrdaitubix curyaunuii PO [6-15].
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Pucynox 1 — Crarncruka mokapoB B 3JaHUSAX 00Pa30BATEIHLHOTO
YVUIPeXKIeHU S

Hecmotpst Ha TO, 4TO 37aHMS 0DPA30BATENBHBIX YUPEXKICHUH OCHA-
MIAI0TCA CUCTEMaMU IPOTUBONOXKAPHON 3aIIUTHI, KOJUYECTBO IIOXKApOB He
yMeHbITTaeTcsA. B ¢BsA3U ¢ 3TWM, C/IelyeT TPOBECTH aHAIN3 00Pa30BaATEb-
HBIX Y4YperkJleHuil, Kakue aHTHUTEePPOPUCTHYECKUEe U IIPOTUBOIOKApPHBIE
MEpOIPUATHSA CJIeIyeT BBIIOIHUTb, YTOOBI CHU3UTH YPOBEHbH OIACHOCTH
Jozeit B 31aHUSIX 00pAa30BATENBHBIX YUPEXKICHUI.

Kareropuposanne 06beKTa 10 aHTUTEPPOPUCTHIECKON 3AINUIIIEHHOCTA

9TO mpouesypa OTHECeHUs OObeKTa (TEepPUTOPHMHU) K ONPeJeIeHHO
KATeropum ¢ y4eToM CTEIeHU YI'PO3bl COBEPIIEHUA HA HEM TEPPOPUCTHU-
YeCKOTO aKTa M BO3MOKHBIX IIOCJIEICTBHUI €ro COBEpIIEHHs Ha OCHOBAHHU
OIIEHKH COCTOSIHUSI 3alUIIEHHOCTH 00hbeKTa (TEPPUTOPHHN), YIUTHIBAIOLIEH
€ro 3HAYUMOCTHb IJIA I/IH(bpa,CprKTypr " KU3HEODECIIeUYeHnsl U CTeleHb
HOTEHIMAJILHOI OHACHOCTH COBepIIeHust Teppopucrudeckoro akra (TA).
Kareropus ofbekra (Teppuropum)  3TO YCIOBHBIA MHIEKC, XapaKTepH-
3ytowuit 00bEKT (TePPUTOPUIO) 11O CTENEHH EroO IOTeHIMAILHON OIIACHOCTH
IpH BO3HUKHOBEHUH Ha OObEeKTe (T€pPUTOPUM) UPe3BBIUAIHON CHTyalun
B pe3ynbrare copepmennus TA ¢ ygeTom BaKHOCTH 00BEKTA (TEpPUTOPUN)
JUtst 00eCIiedeHrsT HHTEpecoB oflecTBa 1 Ge30macHocTu rocyaapersa [16].

st onpejiesieHunsi yCJIOBHOIO MHJEKCA YUYUTHIBAETCH W I[IOXKAPHAs
OMMACHOCTD 3TaHUN 00PAa30BATENbHBIX yUpekAeHuil. Paccmorpum ocHoBHBIE
XapaKTEepUCTUKU 00Pa30BATEILHOTO YUPEKIEHWs, BIAUAIONINE HA YPOBEHD
omacHocTH qozeit B 3mannu. Ha pucynke 2 npezacrasiena cxema «Omenka
yposus omacuoctr OV ».
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Pucynok 2 Cxema «OueHka ypoBHs ONACHOCTH JIIOJEH B 31aHUN

oyY»

Jl;is1 OleHKM YpOBHS ONACHOCTH JIIOZAEH, HAaXOAAIIUXCA B 3JIaHUU
00pa30BaTEILHOTO yUPEXK/IEHUS, CJelyeT y4YecTh BCE XapPaKTEePUCTHKHI
3[aHUsI, UCXOJd W3 HOPMATUBHBIX TPEOOBAHUN [0 KAKIOMY MapaMmerpy,
[IPUBEJIEHHOMY B CXEMe.

K cmnam, mpusiekaeMbIM [ OOeCeYeHUs AHTUTEPPOPUCTUIECKON
BAIAIIEHHOCTH O0BEKTA, OTHOCUTCS OTEpPATHUBHBIN MITad aHTUTEPPOPH-
cTudeckoit kommccuu. K cpemcTBaM, TpPUBJIEKAEMBIM JJIs OOECTIEYeHUs
AHTUTEPPOPUCTUIECKON 3AIMMUIIEHHOCTH 0OBEKTa, MOKHO OTHECTH:

® HaJM4YMe JIOTOBOPA O MPEeCcevYeHuy IPEeCTYIJIeHNN U IpaBOHAPYIIEHUH
C TOMOIIBIO TPEBOXKHON KHOIKH, JIOTOBOpa Ha TEeXHHYECKOe
00C/Ty>KUBaHIe TOXKAPHON CUTHAJIM3ANWNA W CUCTEMBI OTIOBEIEHUST U
YIPAaBJIECHUA IBaAKyalluen;

® HAJMYKME CHUCTEMbI BUJICOHAOJIONEHUS B 3JaHUU 00Pa30BATEIHHOIO
YapeKIeHNsd;

® yCTaHOBJIEHHE B O0DPA30BATEILHOM YYPEXKICHUU W HA TEPPUTOPUM
IIPOTUBOIIOXKAPHOTO PEKUMA;

e obecrieueHre AaHTUTEPPOPUCTUYECKON 3allUINEHHOCTH, MPOBEICHUE
WHCTPYKTayKeil 1Mo COOJIOIeHnI0 Mep 0e30MacHOCTH, TPOBEIeHVe
TPEHUPOBOK TI0 Oe30macHoit 3BaKyanuu mpu pexnme JC;
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® OrpaHHYeHHe JOCTYIa ABTOTPAHCIOPTA HA TEPPUTOPHIO 0Opa3oBa-
TEJILHOTO YUPEXKICHUSA U T. 1.

Kaxoe obpazoBaTesbHOE yUPEXKIEHHE CAMOCTOSTEIHHO OIMpPEeIessieT
CHUJIBI U CPEJICTBA, IPUBJIEKAEMBIE 15T 00eCIeYeHrsT AaHTUTEPPOPUCTUIECKOM
3alUIIEHHOCTU 00bEKTa.

Ilocne obcnenoBanust 34aHUs KOMUCCUS BbLIAET aKT 00C/I€I0BaHUS U
KaTeropupoBaHus 00bEKTa, B aKTe YKA3aHbI BCE JAHHBIE TI0 HCCIIEyeMOMY
00'bEKTY, HETOCTATKN B AHTUTEPPOPUCTUIECKON 3AIMUIIIEHHOCTH, MEPOITPH-
SITUS TIO YCUJICHUIO HWHKEHEPHO-TEXHUIECKON YKPEIJIeHHOCTH, 110 yCUJICHUIO
OCHAIIEHHOCTY TEXHWYIECKUMHU CPEICTBAMHU OXPAHbI, IO YCTPAHEHUIO HEI0-
CTATKOB B 00ECIIEYEHUU AHTUTEPPOPUCTUYUECKON 3alluIIeHHOCTH. Takum
00pa30M, BBIIIOJIHAETCs SKCIEPTHAs OLEHKA 3/IaHUS.

AxTyanmusanus macmopTa 6e30MaCHOCTH OODBEKTA OCYIIECTBISETCS B
MOpsiJiKe, MPeIyCMOTPEHHOM ISt ero pa3pabOoTKH, He perke OJHOrO pas3a
B 5 JIeT, a Tak¥Ke TpU U3MEHEHUU:

e obmeit mIomaau u nepuMerpa 00beKTa (TeppUTOpHN );

® KOIMYECTBA KPUTUYECKHUX JIEMEHTOB 00beKTa (TeppuTopuu);

® MEp [0 MHZKEHEPHO-TeXHUIECKOi 3amure 00bexra (Teppuropun) [1].

Jlns Toro, 4roObI aBTOMATHYECKH (DOPMUPOBATHL AKT OOC/IEIOBAHMUS
7 KaTeropupoBaHUsT OOBEKTA ¥ MACIOPT OE30MacHOCTH OOBEKTA ITOCTIe
BBEJIEHHBIX JTAHHBIX, CJIEYET Pa3pad0OTaATh MPUIOKEHNE, TO3BOJISIONIEe Ha,
OCHOBE XapAKTEPUCTUKW 3JAHUS, PACCINTATH KATETOPHUIO HCCJIETyEMOTO
obbekra. [Ipumokenne Oyner sABAATHCSA ONHUM U3 MOJIyJEl MTPOrPAMMHO-
annaparsoro komiiekca «3amura OY» [17].

[Ipoananu3upoBaB akTbl O0OCJIEIOBAHUS U KATETOPUPOBAHUST 00OPA30-
BATEJBHBIX YUPEKIEHU, TMACTOPT 0e30MacHOCTH O0beKTa, IS OIMEHKH
YPOBHSI OIACHOCTH JIIOJIeH B 3JaHIHN 00PA30BATEILHOIO YIPEXKICHUS HE0D-
XO/IUMbI OCHOBHBIE TIAPAMETPhI 10 OObEKTY, MapaMeTPhbl MPEICTABICHbI B
Tabaune 1.
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Tabauma 1 — IlapaMeTpsl 31aHUSA, BAULIONNE HA YPOBEHb OTACHOCTH.

Ne | [Tapamerp 3uavenne

1 Ob61as mIomaab TepPUTOPUN, M2

2 [Lnomaap 3manus, M2

3 Hanwuwne orpaxkaenwusi, AJWHA OTpaXKIEHUs TEpPU-
MeTpa TEPPUTOPUU, M

4 | Pexuwm paborsr o0beKTa, |.

5 | MakcumasibHOE KOJMYIEeCTBO JIIoIell B 31aHnu, del.

6 Hannune OOBEKTOBBIX CHUCTEM OIOBEIIEHUs, IIJIO-
3/Tb OXBATA CHCTEM OIOBEIeHus, M2

7 Hanmune pe3epBHOTO HCTOYHUKA, JIEKTPOCHAOKEHU ST
(KOMMHIecTBO, XapaKTEPUCTUKA,)

8 Hanwane cucreMsl cBA3M, IIIOMIAIL OXBATa, M2

9 Hanwume  texnumueckmx  cucrem  OOHApYKEHUs
HECAHKITHOHMPOBAHHOIO MPOHUKHOBEHUS HA OOBLEKT
(Mapka, KOJIM4YecTBO)

10 | Hasmame cranmoHapHBIX U PYYHBIX METAJLIIONCKATE-
Jeit (MapKa, KOJMIECTBO)

11 | Hasmame cucrem HapPyKHOTO OCBEIEHUsT OOBHEKTA,
IJIOIIA/Ib OXBaTa, M2

12 | Hasmmuue cucreMm BuI€0HAOJIIOIEHUS, TIJIOMIAIH OXBa-
Ta, M2

13 | Koam4uecTBO KOHTPOJIBLHO-IIPOMYCKHBIX TYHKTOB, IIT.

14 | KoudyecTBO 9BaKyalOHHBIX BBIXOIOB, IIT.

15 | Hanmane na 06beKTe 3/IEKTPOHHOM CHCTEMBI ITPOIIYC-
Ka (THI yCTAHOBJIEHHOrO O0OPYIOBAHMUS)

16 | Hanmuawe dwusuveckoii oxpanbl (Opranusarms, OCy-
MIECTBJIAIONIAsS OXPAHHBIE MEPOIIPUATHUS , KOJTUIECTBO
OCTOB (JIeJIOBEK))

17 | Hanwame aBTOMaTH9eCcKO# TOKAPHOH CUTHATUBAIIAN
(xapakrepucruka)

18 | Hasmmume cucteMbl BHYTPEHHETO TPOTUBOIIOXKAPHOTO
BOZIONIPOBO/A, (XaPAKTEPUCTHKA)

19 | Hasmmume aBTOMATHYECKOH CHUCTEMBI TMOXKAPOTYIIIe-
Hus (TUIL, MapKa)

20 | Hanuume cucreMbl ONOBEIIEHNS W YIPABICHUS
dBaKyarmeil mpu noxkape (THI, MapKa)

21 | KomngecTBO TEPBUYHBIX CPEICTB IOXKAPOTYIICHUS
(orHerymuTeNEH), TIT.
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3akiroyeHune

Takum 00pa3om, Ajisi OLEHKH YPOBHS OIACHOCTH JIIOZEH B 3JaHUU
00pa30BaTETLHOTO YIPEKIEHUS CIIeyeT YIeCTh OCHOBHbIE XapaKTePUCTHU-
Kku 3maHus. s KaKJIoro mapamerpa HEeOOXOIMMO ONPEeIesUTh BECOBOIT
daxTop, BANSONMI HA yPOBEHD OMACHOCTH.
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The article is devoted to the assessment of the level of danger of people in the
buildings of educational institutions. The normative documents regulating the issues of
assessing the anti-terrorist security of objects are analyzed. The article describes the
main parameters of an educational institution that can affect the level of danger of

people in the building.
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KOHIIENIINSI OPTAHU3AIIIN 9BAKYAIINU JIIOIEI
IIPU ITIO>KAPE 3 TOPTOBO-PA3BJIEKATEJIbHBIX
[IEHTPOB

A. A. Efumos, /. B. Illuxanres

Axkanemusa [ocymnapcrBennoit mporusomnoxkapuoit ciayx6sr MUC Poccun, r.
Mocksa, Poccusa

e-mail: supportsystem.01@rambler.ru, evacsystem@gmail.com

IIposeders amnaau3 npobaem NPUHATUA YNPABAEHYUECKUT PEWEHUT AUYUAMU,
NPOBOOAULUMY  ISAKYAUUIO TPU NONHCAPAT 6 TMOP20E0-PA3EALKAMENLHUT UEHTNPAT.
IIposeden onpoc pyrosodumeaneti, cOmpydHuKo8 caysHcOv, 6e30nacHocmu U NepcoHana
TPI]. Buasaenv, asichvie darmov 6 obaacmu ssakyayuu. Ilo peayavmamam onpoca
Ppopmanusosar nopadox deticmeut nepconwana TPI[ npu opzanuseyuu 26aKYAUUL.
Paspaboman anzopumm deticmeuti compyonuros caysicov, 6€30nacHocmu U Nepcorana

TPI] no opzanusayuyu séakyayuu A100el.

KuroueBble ciioBa: 10kap, OpraHu3alnus SBaKyaluu, TOPrOBO-PA3BJIEKATebHbIH

LIEHTP, OMPOC, MEePCOHAJ.

BBenenue

31aHUA TOPrOBO-PA3BJIEKATEILHBIX IIEHTPOB UMEIOT GOJIBIIYI0 CTENEeHb
NOTEHIUAILHON MOXKAPHOI ONACHOCTH, TaK KaK HA CPABHUTETIHHO HeGONb-
II0#1 [IOIIA/N HAXOJUTCS 3HAYUTEILHOE KOJIMUeCTBO [IOXKAPHOI HArpy3KH,
a Takyke HaOJIOZAeTCs MaccoBoe ckomyenue Jozeil. IToxkapsl Ha Takux
00BEKTAX MPUBOAAT K TPATMUECKHM MOCTEICTBHAM, COMPOBOKIAIOIIIECT
rubespio Jozeii [1].

Kounenmnusi opraHu3anum 3BaKyalluM JIIOJeil IIpuU MoxXKape wu3
TOProBO-pa3BJIieKaTEJIbHBIX IIEHTPOB

I/ICC.HQ,[[OBa,HI/Iﬁ7 IPOBEJAEHHBIE B PA3JIUYHBIX CTpaHaX, MOKa3aJu, YTO
NPHM TOJIYYCeHWH CUTHAJIA O MOXKape YeJIOBeK He Cpa3y NPHUCTYNaeT K
sBakyanuu. [lepBbre feficTBUs, 3a9aCTyI0 IPUBOIAT K 33€PXKKE BPEMEHH
Ha4daJla 3BaKyalldnu, KOTOPOE€ MOXKET AO0CTUIraTb OTHOCUTE/IIbHO BBICOKHUX
sHaueHnii. HampuMep, Ipu HpoBeJeHNH y4IeOHOH 3BaKyallmd B IKHJIOM
3JaHUN OHO COCTAaBUIO 8,6 MuH [3], a mpu moxkape B 3xamnun BeemupHOoro
Toprosoro Ilenrpa — 25,6 mun [3]. Vmenno sddexrusHble neifcTBust
NepCoHANIa OKA3BIBAIOT PENIAIONIyI0 POJIb TpHu dBaKyanuu. OT HUX 3aBUCAT

68



BesomacHocTh B TexHOocgepe 2022

BpeMsd Hadaja JBIZKEHUS K BbBIXOJAM, BBIOOD MapIIPYTa 3BAKYAIUHd ¥
SMOIMOHAIBHOE COCTOSTHUE TIOCETUTENeH U T.II.

Anasu3 nokapoB ¥ HEAHOHCHPOBAHHBIX 3IBaKyauuii mnokasan [4-10],
YTO B HACTOMIIEe BpeMd, IEePCOHAJ HE BCerJa uMeeT COOTBETCTBYIOILYIO
[OJAIrOTOBKY M OOy4YeHHe, a TaKKe [PAKTUYECKUX HABBIKOB JIeHCTBUM 1IpU
BO3HUKHOBEHUH MOXKapa. B CBA3M € 3TUM, CYIIECTBYET HEOOXOAMMOCTD
ycTaHoB/ieHUs (DAKTOPOB, BJUSIOMINX HA OPraHU3AINI0 3IBakyanuu. B
JIAHHOM WCCJIEIOBAHUN JJIs TIOJYy9eHUsl COOTBETCTBYIOIMIEH uHMOPMAINN
ObLJIa MCIOIH30BAHA METOJUKA IIPOBEJEHUsI ONPOCA, IIPE/ICTABJICHHAS B
pabore [11].

Pesynprarsr ompoca mepconasa TPII mo3Bommiam pa3paboTaTh KOH-
[EeNIUI0 OpPTraHU3AIdM 3JBAKyallUd JIIOJeH 0pu NoXKape u3 TOProBO-
pa3BJIeKATeIbHBIX IEHTPOB. ['padudeckn KOHIEMIU TPEeJACTABICHA Ha,
pucynke 1.

[ OpraEH3aIHs Ipollecca 3BaKyaliH Mol IpH Ioxkape )

ABApHIHHBIT DEKIM HA 00BEKTE
(mpomsomen ITOKAP)

OfBMHoe (YHRIFOHHPOBAHHE
00BeKTa

TloaroroBHTenbHBIH
JTan

TIpeBapHTeIBHBIH
JTan

> [Tonuklit aTaN

Pucynok 1 — Konrenrus opranu3aiuu mporecca 3BaKyarun
JII0J1elt TIpu TmoXKape

IIporiecc MOATOTOBKY M OpraHW3ANNY YBAKYAIINH BKIIOUAET B CeOS TPH
srana. [lepsorit 3Tan — nodezomosumenvhuiti. B paMkax JaHHOrO srama c
COTPYAHUKAMHY CITYZKOBI 6€30MIACHOCTH TPOBOIATCS TPEHUPOBKH U 00y 9€HIe
0 OPTaHU3AIWN 3SBAKYAIlUW, IPOBOAUTCA WHCTPYKTAXK, YTBEPIKIAETCS
COOTBETCTBYIOIIAs 30HA OTBETCTBEHHOCTH (TepPUTOPHsS OObEKTa, Ha
KOTOpO# B ciaydae moxkapa corpyaauk CB opranu3oBhIBaeT 3IBAKYaIUIO
TOCeTHTENEH ), ONPEeIaeTcss MeCTO cbopa JIOAEi Mmociae SBaKyaluu W3
TPII. Pacnpenensitorcs caemytomue ponn: pykosomutenb CB, omeparop
MOHUTOpPHON KoMHarbl, corpyaauku CB, orBeuaiomume 3a Tymenue
NOXKAPA NEPBUYHBIME CPEJACTBAMU I0KAPOTYyIIeHHst (IOKAPHBIHA pacyder
obbekra) u corpyaunkun CB, orBedaiomme 3a 3BaKyalldio IOCETUTENEH.
CoTpyaHUKY N3y <IaI0T 00'bEMHO-TNIAHNPOBOYHBIE PEIIEHNsT 0ObEKTA, Iy TH 1
HallpaBJICHUA SBaKyaL[I/H/I, MeECTa PaCIOJIO?KEHUA aBaKyaLH/IOHH])IX BBIXOJI0B,
CPeJICTB MOXKAPOTYIIEHNsI, PYIHBIX MOKAPHBIX W3BeIareseil, 6e30macHbIX
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30H ¥ T.I. B paMKax JaHHOro Tana pyKOBOAUTENH O0bEeKTa (PYKOBOIUTED
CB) ompegensieT KOJIWYECTBO COTPYJHUKOB OXDAHBI, HEOOXOIUMOE JLIst
opranm3anuu 3Bakyarmu. llocienoBaresbHOCTL HEHCTBHUIT COTPYIHUKOB
cayx0br  Oezomacuoctn  TPI[ B pamkax mOATOTOBHUTENBHOTO —3TAla
[IPEeJICTaB/IeHA HAa PUCYHKE 2.

Anam
XapaKTepuctx
oGberra, BIMAOmIX Onpenenerme Saxperutenite 30u5
na " poreit
ypasesme Komectsa 1 oGasamHOCTel 30 CoTpyIKAMI
sBaKyammeii mojeit cotpyammKos CB corpysmKos CB =3

@ @ 0 O

Hayuenme mcTpyKimm
anropiTya AeficTBli Mo
OpraIIAIN JBAKY AN MOtelt
113 OIIepATOpA MOMITOpHOI
KOMHATH

Tposesterne
oGy
HCTpYKTARA It Moropur
cHCTeMATHCCKIX mpotBOnOKAPHOH
yueomkx oGcTaHOBKH Ha
ImaKyarit obbexTe

MEMCTBIA PYKOBOITE S CTyKGH!
Gesonacroctit

H3yuenne HHCTPYKII i M3yueriie 30HE }/'\
anropHTMA ACHCTBI O OTBETCTBCHHOCTI ~/ \

Tywenuo noapau  MectouosoKene L )

, -
O Jeficris CE. 2 BAKYAUHH  TIePBITTHELX CPEAICTR el 4

~ JeliCTBIA ONIEPATOPA MOHHTOPHOI KOMHATE

TyIIEHIe NOKAPA NEBINTHEIMIT CpeACTEaMIT mopeit noapoTymenus

TOKAPOTY IeHIA (MOKAPHE PACTET 0GbeKTa)
HefiCTBI COTPYIHHKOB Cy AL

GesomacocTH, oTBenasoIIE

Hyueiiie 3ot

/7~ obiutie KeficTBIA COTPY KB CAYATH Hsyesme mrcrpysay CTPSTCTBEIOCTIL
Gesonaciioctit coctonttte nyreit
W aTropITya ReitcTRmit

SBaKyanmi i
0 oprammamm

SBAKYAUHOHHEIX
SBaKyamm morelt Y

BHIXOIOB

Pucynok 2 Anropurm jeiicrsuii corpyaaukos CB na
[OArOTOBUTEJIHLHOM JTAIE IBAKYALUH JIIOJAEH npu Hnoxkape

Bropoit sran — npedsapumenvuuiii. IlocnenoBarenbHOCTD AelicTBuMit
COTPYAHUKOB CayxKObl Oe3omacHoctu TPII B pamMkax mpenBapHTeILHOTO
JTana IpesCcTaBjIeHa Ha pUCYHKe 3. /[aHHBIN 3Tanm HaYMHAETCA ¢ MOMEHTA
BO3HUKHOBEHHA IOXKapa. B paMKax sTama nepcoHas IPOU3BOAUT JeHCTBUA
COITIACHO MHCTPYKIIUN U IJTaHa AeUCTBU B CIyuae BOSHUKHOBEHUA [102Kapa.
Nnenrudunupyrorcs dbakTopbl noxkapa (HENOCPEJICTBEHHO NEPCOHAIOM
WM CHCTEMOl MOKAPHOi CUrHAIU3aUMn ).

B ciyuae obmapy:kenus Bo3ropanus mepcoHasoMm 3amyckaerca COYD
B pydHOM pekuMe. Ha3HaueHHbIE COTPYIHUKU TTPOU3BOJAT BBI3OB TO-
JKapHOI OXpaHbl, MHMOPMUPYIOT KPYIJI JIAI, YTBEPXKIEHHBIT B paMKax
nepsoro sramna. COTpyIHUKK DACIPEIENAOTC [0 PaHee yTBEPIKICHHBIM
3oHaM orBercrBeHHOCTH. COTPYIHUKM, OTBEYAIOIIUE 33 TYIIEHUE BO3IO-
panus, 40 UPHUOBITUS MOXKAPHOI OXpaHbl, OEPYT I[EPBUYHBIE CDEICTBA
MOXKAPOTYIIEHUA U HANIPABAAIOTCA K O4Yary BO3TOPDAHUA U MIPUCTYHAIOT
K ero Tymenuio. B ciaydagax, Korga OTCyTCTBYET BO3MOXKHOCTH TYIIEHUS
NEePBUYHBIMA CPEACTBAMHU mokaporymenns (pacmpocrpanerne O®II me
[I03BOJISIIOT 0€30IIaCHO NMPOU3BECTH JAEHCTBUS [0 TYIIEHHIO O4Yara Iepco-
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anponune

Kommpor — fefcrans pysonomITeTs cayAGi
selfcraui Gesomacnocn

corpymmson CB

O — AiCTBINR OTICPATOPA MOHITOPHO KoMHaTH
O eficTa coTpyKOR C. OTReNAIONIHE 22

ok v —
Coobumeme o ecte o ‘BORaPOTy eI (TOKIPIEL ACHET OBLEKTE).

Astomaimecoe

Aehcrons corpyKOB CyACH

Bat508 DO TOKIPS HOAPHONY e i

ORAON OXpAHH  PaCHeTY ofserTa noxapa

oBe AEHCTRR COTPYAIECD CIYKGH

Howar pysosomureno
< et

O

(pyanolt noap
mmemaret)

novomn

Tymesnte noxapa

Hugopumponatie
Hocerunerei i
Tpisiarie nepeonat o

Pucynok 3 — Anropurm geiicreuii corpynankos CB Ha
IIpeIBAPUTENBHOM dTalle 3BAKYAIUH JIIOAeH IpHU mmoxKape

HaJOM O0BEKTa), JaHHas KaTeropus MepCOHATa JOKJIAIbIBAET 00 3TOM
pykoBoaurento CB 1 oka3bIBaeT IOMOIIL B OPraH3aiy SBAKyaIu JIIOIe.

Tperuit stanm — noanwiti. IlocienoBaTeIbHOCTD JeHCTBUN COTPYTHUKOB
cayx0b1 Gesomacroctn TPL] B pamMkax mosHOTrO dTama mpeacTaBIeHA HA
pucyuke 4.

Corpystuku, npubbIBIIKE B 3aKPEILICHHbIE 30HbI MH(MOPMUDYIOT HOCE-
TUTENeHl W MePCOHAN MATa3WHOB O BO3HUKHOBEHWH IOYKADPA, HATPABICHUN
HyTeﬁ 3BaKyallul U MECTOPACHOJIOZKEHUA IBAKYAI[MOHHOI'O BBIXOIA. KOH—
TposmpyeT mponece cbopa JoAeil (MepcoHas MAra3wHOB M TOCETUTE IH
MOKWUIAI0T TEPPUTOpUI0 Maras3wuoB, corpyauuku CB mposepsroT Bce mo-
MelnleHnud Ha HaJIu4due J'I}O,Heﬁ), HAIPaBJdI0T IOTOK IIO IIYyTAM 3BaKyallll
U CJAEAYIOT C HUMH JIO0 IBAKYAIMOHHOIO BBIXOJA, OPraHU30BLIBAIOT COOD
JMOfEfl B COOTBETCTBYIOIIEM MeCTe, YTBEPXKIEHHLIM Ha MEPBOM 3Talle.
TToce sroro moknambiBaroT pykoBomurento CB o6 ycmernmHoit sBakyarm
JI0JIell ¢ 3aKpernjeHHoil Teppuropuu. /leKypHbIil 3JIeKTPUK Mpu HEOOXO-
JUMOCTH 00ECTOYNBAECT OOBEKT U 3AMOTHAET COOTBETCTBYIOIIHI JOMYCK HA,
nposesienue Tymenus noxkapa. Pykosogurens CB (pykoBomurens obbekTa)
JIOKJIAIbIBAET HPUOBIBIIIMM COTPYIHUKAM IIOXKAPHOM OXPAaHbI O PE3y/IbTaTax
[IPOBEIEHHO} YBaKyaluu (HaJM4INe U MECTOIOIOKEeHNe JIIofeil Ha 00beKTe,
B Cjlydae, ecjIM 3BaKyalus MPOM3BE/IEHA He MOJHOCTHIO), MECTOPACITONIO-
KEHHe o4vara mnozxapa u YCHEIIHOCTH €ro TYIMEHUA, O COCTOAHUN CUCTEMbI
ABTOMATUYIECKOTO TOKAPOTYIIEHNST W IBIMOYJAJEHNUs, 00 00eCTOYEHHOCTH
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Pucynok 4 — Asnropurm aeficrsuit corpyauukos CB na nosnom
JTale BAKYAIUU JIIOMEl IpU moxkape

obbekTa. JlaHHBIN dTam 3aBepIiaeTrcs MOCae TOrO, KAK BECh MEPCOHAN ¥
MMOCETUTENIA TIOKUHYT TEePPUTOPHUIO 0ObEKTA.

3akaroueHune

Takum obpaszom, paspaboTaHa KOHIENINs OPTaHU3AINU IBAKYAIHH
JII0JIell TIPY TIOZKape M3 TOPTOBO-PA3BIEKATEIHHBIX [IEHTPOB, TTO3BOJISIONIAST
dopmanuzoBarh TOPAAOK gAedictBuit  mepcormana TPII. VYcranosnena
[IOCJIE0BATE/IbHOCTD  JE€HCTBUI COTPYAHUKOB CJIy>KObl 0€30IIaCHOCTU U
UX B3aMMOCBA3b HA KaXKJIOM U3 STANOB OPTAHU3AINN IBAKYAIUH.
HOHy‘IeHHbIe PE3yabTATHI IO3BOJIAT JOCTUYH COIVIACOBAHHOCTHU B I[efICTBI/IﬂX
COTPYIHUKOB CJIyKObI O€30TaCHOCTH, YTO MO3BOJUT PEIIATH 330a4y 110
OpPraHMU3aINN CBOEBPEMEHHOI 1 OeCIPenITCTBEHHO IBAKYAIUU JIOIei TP
oape.

B  xome  pasbsedmeir  paborbl  iaHuUpyercs  pa3padorarb
uHQOPMAIMOHHO-AaHATUTUIECKYI0  CUCTEMY  TOAJEPKKH  [OPUHIATUSI
YIPABJICHYCCKUX DPEIICHWA TIpW OpraHu3alun NpPOIecca 3IBaKyallnw,
a TakXkKe CIeruajJbHOe TPOrPaMMHOE ODeCredeHne JJisi  TMOATOTOBKH
nepconajia TPII.
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THE CONCEPT OF ORGANIZING THE EVACUATION OF
PEOPLE IN CASE OF FIRE FROM SHOPPING AND
ENTERTAINMENT CENTERS

A. A. Efimov, D. V. Shikhalev

The State Fire Academy of EMERCOM of Russia, 129366 Russia,
Moscow, B. Galushkina, 4

e-mail: supportsystem.01@rambler.ru, evacsystem@gmail.com

The analysis of the problems of managerial decision-making by persons conducting
evacuation in case of fire in shopping and entertainment centers is carried out. A survey
of managers, security staff and staff of the shopping center was conducted. Important
facts in the field of evacuation have been revealed. According to the results of the survey,
the procedure for the actions of the mall staff in organizing evacuation was formalized.
An algorithm has been developed for the actions of security personnel and staff of the

shopping center to organize the evacuation of people.

Keywords: fire, evacuation organization, shopping and entertainment
center, survey.
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NMH®OPMAIINMOHHAA MOJAEJIb 3JAHUSL
OBPA3OBATEJIbHOTO YUYPE2XXKJEHNS JAJI51 CUCTEMbI
IIOAAEP2KKMU IMMPVUHSATN A PEINTEHUU

B. M. Koaodxun, H. U. Boamauves
Ynmyprekuit locynaperBennstii Y HuBepeurer, T. Uxkesck, Poccusa
e-mail: kolodkin@rintd.ru, i.i.boltachev@yandex.ru

B pabome paccmompena cmpyrmypa u coddanue uHPGOPMAYUOHHOT MOJEAU 30GHUA
6 0MEeHeCTNEEHHOM NPOZPAMMHOM npodykme Renga. Hndopmayuornnas modeav 30anua

TLPC(?HGA’)‘HG’%CHG 0AA UCTIOABLBOBAHUA 6 CUCTNEME nOdanOfCTCU npurHAMUA pewerusi.

Krouesbie cioBa: nHdOpMaIlMOHHas MofAenb 3xanust, BIM monmens 3manus

BBenenue

CoBpeMeHHOe pellIeHne TeXHUIECKUX IpobsieM obecrievuens 6e30macHo-
CTH JIIOJIel B 37aHUAX oOpasoBarebHbIX yupexaennii (OY) B ycmoBusx
upessbruaiinbix curyaruit (4YC) Gasupyercss Ha MOJenu 3JaHusi, KOTO-
pas 0becrednBaeT BO3MOKHOCTh KOMITBIOTEPHOI'O UCCIIeJOBAHIS COCTOSHIS
Cpe/ibl B 3/IaHUU W II€PEMEIEHUe JIIOJICKUX IIOTOKOB. B Hacrosiiee Bpems
3/1aHUs 00PA30BATEIbHBIX yIPEXKICHUN OCHAIEHBI OLPE/IEJICHHBIMUA TEXHM-
YECKMMH CHCTEMaMU, KOTOPbIE B TOI MM MHOI CTEIeHW pelIaroT 3aJauu,
BO3HUKAIONINE TIPH TIOKApax W (WJIM) MPOSABICHAAX TEPPOPUCTHIECKON aK-
tuBHOCTU. Hampumep, cucreMbl KOHTPOJIA JOCTYIIA, CHCTEMbI OITOBEIIEHUS
U yIpaBJIeHus 3BaKyamueit u T.;1. Bmecre ¢ Tem, /171 3a1muThr 00y 9ar0NIHXCS
U I1epCoHaJla BE€CbMa 3HAYUMO HaJHU4IU€ CHUCTEMbI IIOJAEP2KKH IIPUHATUA
pewennii (CIIIIP), koropast B peKume peajbHOrO BPEMEHH B ABTOMATH-
4eCKOM pexkume (hOPMUDYET IeJieBble YCTAHOBKY JIIOJAM, HAXOISAIHIMCS
B 3/IAHWM, NIPU BO3HUKHOBEHWH 4pe3Bbrdaiinoii curyammm (YC). Cucrema
MIOJJIEP:KKN TNPUHATHAA DPENIeHuil He ABIAeTCS 3aMeHOW CYIIeCTBYIOIIIX
TeXHUYICCKUX CPEeICTB 3allluThI. 9Ta CucCTeMa OOIOJTHAeT TeXHUYIECKHue Cpe-
crBa 3amuTbl. OCHOBHOE ee HazHaYeHue (DOPMUPOBAHME KOMAH/] yKA3AHUS
JIIOJAM, OKa3aBHIMMCA B PA3J/IMYHbIX 30HAX 3/aHUAd IIPDU BO3HHUKHOBEHHUU
Ype3BLIYANHON cuTyanuu, TpeOyroleil HeMeIJIeHHON peaKkIuu JIH0Ieii.

OcHoBHag 9acThb

Oobrano daza UC, tpebyromas Oe30TIaraTelbHbIX IeHCTBU, CBI3aH-
HBIX C NOXKApOM U (WMjm) TEPPOPUCTHIECKOH AKTHBHOCTBHIO, PA3BUBAETCS
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Ha BPEMEHHOM TOPH30HTE HECKOJbKUX MHUHYT. YUHUTLIBasg, UTO UCTOYHUK
OTIACHOCTU MOXKET M3MEHSETCS Ha BPEMEHHOM TOPU30HTE HECKOJIHLKUX Ce-
kyuz, CIIIIP nomxHa OOHOBIATH CBOM PEKOMEHIAINH JIJTsI JTFO/IEIT B 3TaHITH
NpuOJU3UTEILHO OIUH Pa3 B CeKyHIy. 10 eCTh B MHTEPBAJIE HECKOJIbKUX
MUHYT, KOT/Ia CATYAIHs HA 00bEKTe 3AMUTHI IOCTOSHHO N3MEHSeTCsI, CUCTe-
Ma [MOJJEPKKY HPUHATHS PEIIeHUH JOJKHA KAXK Y0 CeKYHJLY 0JIy4aTh U
obpabaTbiBaTh HHQMOPMAIUIO O COCTOSHWH JIOAEeH B 3JaHHH, O PA3BUTHU
ncrounnka onacHoctn. Ha ocunoBanmm nomyuennoit nuagopmarun CIITIP
JIOJIZKHA, C JUCKPETHOCTHIO TOPSIIKA CEKYH Bl (DOPMUPOBATH MPEJIOKEHNUST
10 PEKOMEHIyeMbIM JeHCTBUAM JIIOJIIM HA, OObEKTEe 3aIlUTHI.

B »sroit cBsizm, omHO W3 HEOOXOAWMBIX YCJIOBHI PEIIEHWUs TaKOi
33/[a9M — TPEJCTABJIEHNE 3/aHWs B BUAe U(POBOH MOIeNn, KOTOpas
XapakTepu3yeT CBOHCTBA KarKJOTO 3JIeMEHTa 3/IaHUA U CPelbl B 3/IaHUH,
CBHA3U MEXK/y JdJeMEeHTaMHu 3/aHus. B maHHOM ciydae, cpela B 3/IaHUH
XapaKTepHu3yeTcda paclpeieleHueM U XapaKTepPUCTHUKAMU JIoJeil B 3/1aHNH,
pACIIpeJIe/IeHUEM U XapaKTePUCTUKAMY UCTOYHUKOB OMACHOCTH (HAIPUMED,
3HAYEHWSIMU OMACHBIX (DAKTOPOB TOXKAPA, XapPaKTEPUCTHKAMU CyObekTa,
OCYIIECTBJIAIOMIETO TPOTUBONPABHBIE AeicTBHA U T.1.). Undopmanuonnas
MOJEeb 3JIaHWs, JIOMOJTHeHHasds uH(OpMaIueil 0 B3auMOJCHCTBAN JII0ei
¢ OKpy2Karomeil cpesoif, Ha3bIBaeTCsd IUQMPOBLIM JIBORHUKOM 3JIAHUS.
Takum obpazom, 1udpoBoll NBONHUK 3JaHUA MOKA3bIBAET BO3MOXKHOCTH
nepeMeIneHna JIoAeil MexXIy 3JeMEeHTaMU 3JaHAS U XapaKTepPUCTUKHU
Cpelbl B 31aHUN.

Hampasnenne u CKOpOCTH TNEpeMEIIeHus JIO/ell, MMEIOMNUX MeCTO
B 3manum OV B ycaoBusix YC, OmpemensitoTcs TpU  MOIETUPOBAHIHI
COOTBETCTBYIOIIUX IIPOIECCOB, TJe 3JaHUE U CPeJA B JEMEHTAX 3/AHUS
3aMeIATCs COOTBETCTBYIONUM UG POBLIM ABOHUKOM. PaKkTrIecKn, Mb
NpUXOAUM K [H(MPOBOMY NBOHHUKY CHCTEMBI OhecriedeHns Oe30MacCHOCTH.
Iudposoit aBoitHuk cucrembl obecriedeHusi OE30MACHOCTH  [103BOJISET,
C OIHOW CTOPOHBI, ODECNEYUTH IMPOLECC MOJAETUPOBAHUSA B TPEOyeMbIX
BPEMEHHBIX TPAHUIAX, & C JAPYroil — MPOBECTH OTJIAJIKY BCEH CHUCTEMBI
MO/ITEPKKY TPUHSITAST PEIIeHUl MCIOAb3ysT METOIOJIOTHIO TTPOBEIEHUST
BBIYUCIUTETHHBIX YKCIEPUMEHTOB.

Nudopmanmonnass MOIeab 3MaHUsS 00Pa30BATEIHLHOTO yIPEIKIEHUST
CTPOUTCS C MTOMOIIHIO0 OTEYECTBEHHOTO TPOrPAMMHOTO obecredenus: Renga.
Renga mo3Bosisier cripoekTUpOBaThH 37aHNE C yKA3aHWEM HCYEPIIbIBAOIIEH
urdoOpManuK JIjid CTPOUTE/ILCTBA 3JaHus. Bmecre ¢ rem, eciu uHOOP-
MaIOHHAA MOJIETh 3JaHUS yiKe CYIIeCTBYET, TO ee MOXKHO 3arpy3HuTb B
IIO Renga u, momosnuB HeOOX0OINMON nH(OpPMAINeil, UCIOIL30BATh IS
cozmanusi CIITIP. CTpyKTypa OCHOBHBIX XapaKTEPUCTHK JIEMEHTOB 3IaHUST
B HOTAITMH KJIACCOB, MPEJCTAaBIeHa Ha pucyHke 1.
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Ha stane pacmupenns nadOPMAIMOHHON MOIETH 3IaHA, TIYTEM yKa3a-
HUS CCBIJIOK OT KayKJI0TO M3 MOPTAJIOB (JBEPHBIX TIPOEMOB HJIN MEPEKPBITHIA )
HA COOTBETCTBYIOIINE ITOMEIIEHNUS 3aHUA, 1[e1eCO0OPA3HO MCIOIB30BAHNE
miaruaa «Model Explorers, koropsriit dopMupyer cTpykTypy utdopmaIi-
OHHOMN Moziesiu. [Ipu 3TOM KaXKJIOMy 3JIEMEHTY, OTHOCAIIEMYCs K [OPTAJLy,
CTaBATCH B COOTBETCTBMM JIBA YHUKAJIbHBIX UJAEHTU(DUKATOPA, TAK KaK
KaKJIBIil TOPTAI B ODIIEM CIIydae COeIUHSeT JBA MTOMEIECHNUS.

sdass. Blsmsat {
/L..06035TH Qutside » safety zons MADYHTCA Ha 3Tane CO34aHHA MOMEWEHMA.
string Ids // YHukanbHell WOEHTHOUKETOP 3NEMEHTaE
double dPsonls; // KonwuecTso nwgeii B 3neMeHTe 3gavus
String floons // Heseanne ypoBHs & sAaHuu (HasEaHMEe STawa)
double Zlevels // 3Haveruve ypoBHA (3Tama) NOMEWEHWA, M
double 5izeZ; // BuicoTa 3anementa (Onpesenedo gna Sign= Staircass)
double lide; // Wwpnna (znementa) (Sign z{ . DoorkayOut
/1 Dogrlayink....Roockay, - Aseprod npoem 1), m
String Name; // HaseBaHwe anemeHTa
String sign; // Kop 3pementa.. Sign = { Room, Staircase,
// Outside, Safety zone}
double probability; // BepoaTHoCTe @-1 NpOXOMGEHWA 3NEMEHTE
int Type; /f Kog 3nemeHTa no OgK. Harpyske
double Sropm; Jf 3HaveHwe OoWaAM.  BAEMEHTE. MM
int dirsct; // Hanpasnenwe gsuxenws nwgeil no necTHUue
int piays // Bpems obpaforxu Element
int punbsrOutent; // Howmep swxoma DoprblayQut @, 1, 2...
double Timseut; // Bpema AOCTHMEHMA 30HE DESONECHOCTM
Stringl] Hsighs // MaeHTudUKaTOpPE NOPTENOE M3 NOMEWEHUA

Pucynok 1 — CTpyKkTypa OCHOBHBIX XapaKTEPUCTUK SJIEMEHTOB
3/1aHUSA

IInarun “Model Explorer”, pacmupseT BO3MOXKHOCTH TPOTPAMMBI
B pabore c¢ 3D-momennio. OH mnpemocTaBisier OBICTPBIH TOCTYN K
[apaMeTpaM BBIJIEJIEHHOTO 3JIEMEHTA, I03BOJISIeT W3MEHSATH 3HAYCHUE
MOJIb30BATEIHLCKUX CBOWCTB W YNPABJIATH BUANMOCTHIO oObekTa. Iliarmu
BBIBOAUT BCIO wmHpOpMAIumio 06 00beKkTax, m3 KOTOpbIX cocrtout 3D-
MO/I€JIb, OTKPbIBAETCs II0JIb30BATENIO0 B OTJEJIbHOM OKHE B BUJE HOHATHOM
nepapxudeckoit cTpykTypsl (Yposenb-Tum-O6bekt). [Inarum mosBossger
OBICTPO MPOCMOTPETHh MapaMeTPhl BHIJIEJIEHHOTO 3JeMeHTa (Hanpumep,
«Nms», «O6bem», «Ilnomanb» m T.J.) W U3MEHHTH €r0 BUAMMOCTDL (a
TaKKe CKPbITh/I0KA3aTh IPYIILY 3JIEMEHTOB, IPUHA/JIEXKAIINX K OAHOMY
THUITy, WM YPOBHIO IIPOEKTa). Pe3ynbrar paboThl marnHa mpecTaBIeH Ha
pucyHke 2.

Baxknoii BO3MOXKHOCTBIO ILJIATMHA $BJSETCH PEJAKTUPOBAHUE [10JIb-
30BaTeJbCKUX CBOMCTB 3/eMeHTOB B oOkHe (QO6o3peBaTens Momenu. IDTO
Oy1eT MOJIe3HO TOIB30BATENSIM, B CIIy4dae OBICTPOTO N3MEHeHHs, HaTlpuMeD,
namvenosarusa craggapra (COCT, TV, Cepusa m T.m.), Mo KOTOPOMY
GyZIeT M3rOTABIMBATHCA BBIACICHHBIA dmeMenT 3D-monenu (OKHO, aBEPD,
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200000600000000

Pucynok 2 — Ilpumep pabors: ¢ maarnaom Model Explorer

6a/Ka/KOJMOHHA U T.I1.), uiu dbupmb-nponssourens. dra Gynxkuus Oymer
OY€Hb IMOJIE3HA TIPU CBA3BIBAHUN JBEpEil ¢ MOMEIEeHUIMH.

3akiroueHune

Takum obpaszom, cozganue nudPOBOro JIBOWHUKA CUCTEMBbI MOIICPKKI
NPUHATUS pelieHunit obecrednBaer, C OIHOW CTOPOHBI, BO3MOKHOCTD
OTJIaJIKU CHCTEMBI (CO37aeTcs MOJUTOH, B PAMKaX KOTOPOTO MPOUCXOIHUT
OTJIAJIKa AJITOPUTMHUYECKOTO M Tporpammuoro obecredenns CIIIIP), a ¢
JIpyToit — obecmeunBaeTcs: TpebyemMasi ONepaTHBHOCTh MPOrHO3a PAa3BUTHS
aBapUIHON CATyaIdN.

Cuucok Jmreparypsl

1. PykoBOACTBO moOmb30BaTENA «3HAKOMCTBO ¢ Renga». [dmekTponHbIit
pecypc]|. — Pexxum mocryna: https://help.rengabim.com /ru/index.htm,
cBoGonublit (19.04.2022).

2. Ouwucanue u wuHCTPYKUus 10 ycranoBke 1aruna  Model
Explorer. [QmexkTponusri  pecypc]. -  Pexmm  mocryma:
https://github.com/RengaSoftware/ModelExplorer, CBOGOHBIIH
(19.04.2022).
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INFORMATION MODEL OF THE BUILDING OF AN
EDUCATIONAL INSTITUTION FOR A DECISION
SUPPORT SYSTEM

V.M. Kolodkin, I.I. Boltachev
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: kolodkin@rintd.ru, i.i.boltachev@yandex.ru

The paper considers the structure and creation of an information model of a building
in the domestic software product Renga. The building information model is intended for

use in a decision support system.

Keywords:building information model, BIM building model.
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BBO/J PACIINCAHUA OJId OBPA3SOBATEJIBHOTO
YUYPEXKJIEHUA. PACITPEAEJIEHUE JIFOOEU I1O
3OAHNIO HA OCHOBAHUN PACIINCAHUA

K. A. Pomanos
Vnmyprekuit Tocynapcrsennstit Y auBepcurer, r. Uxkesck, Poccus
e-mail: romanovkostyal999@gmail.com

B pabome paccmompenv. munvi pacnucarull 0as ywebnox yupestcoenut. Onucoi-
saemcs coddanue 6a3vt 0GHHHT Oaf pacnucanHus Yyuebnozo 3asedenus. Paccmompenvi
NPUHYUNYL 86004 PACNUCAHUL C NOMOULLIO web-paspabomku, a maksice nodcwem Koau-

yecmea a0deti 8 30aHUYU HA OCHOBAHUY PACNUCAGHUA. .

KiroueBble cjioBa: IMIKOJIbHOE DACIHCAHWE, BBOJ PACHHCAHHA, 0a3a JaHHBIX

MySQL, PHP, pacupejesnenue sroneit.

BBenenue

Il TOrO 9TOOBI OMPEIETNTH KOJTMIECTBO JIFO/IEi B 3[TaHIM MOXKET OBITh
WCTIOJIB30BAHO PACIUCAHNE 3aHATHH y4ueOHOro 3amemenus. C TOMOIIBIO
pacnucaHusi MOXKHO ONDEJIEJUTh B KAKAX IIOMENICHUAX(AyIUTOPUIX )
HAXOJIATCS JIIOJU, & B KAKUX - HET.

OcHoBHag 4acTh

Paccmorpum yuebroe pacnmcanue st IBYX THIIOB YIEOHBIX yUperK/ie-
HUIT: MKOJIbHOE U By30Bckoe: IlIkosbHOE pacnucanue 3aHATHl B cpemHeit
IIKOJIEe CITY2KUT A4 CBeJeHUsdA B €UHYI B3aUMOCBA3AHHYIO CUCTEMY y4Ya-
muxcsa (0OBIMHO B BHJE MIKOJIBHBIX KJIACCOB), yuuTeneil, ypokos (y4aeOHbIx
Hpe,ﬂMeTOB) U HA3HAYEHHDbIX JJId IIPOBEJAEeHUA 3aHATUI MecT — KJIacCOB
(aymuropuit). IIkonbpHOE pacnucaHue B OCHOBHOM (OPMUPYETCS HA BeCh
yueGHsbIit rog [1].

Pacmucanne AJId BYy30B OTJINYAETCA OT PACIIUCAHUA JId IITKOJI: TaK KaK B
IIKOJIAX y4YaTCsi HECOBEPIIEHHOIETHHE U BO BPeMsi y4€0bl 33 HUX OTBEYAIOT
y4duresid, TO II0 MIKOJbHOMY PAaCHUCAHUIO YyHallluecsa JJ0JIZKHbI OBITH
HOJIHOCTBIO 3aHATHI (6€3 «OKOH»), B TO BPeMs KaK /Il yHUBEPCUTETCKOrO
9TO 003aTEILCTBO OTCYTCTBYeT. By30BCKOE pacIicaHue JeIUTCS Ha JBa
OCHOBHBIX THIIA: CEMECTPOBOE M CECCHOHHOE [2].

CemecTpoBoe (IEPHOTMHYECKOE) PACTIMCAHUE COCTABJIAECTCS HA KAarKIbIit
cemecTtp yuebHoro roza. Pacmmcanme wMeeT KeCTKYIO NPUBA3KY K
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KaJIeHJIapIo, 3aHATHSA IPOBOAATCA B (PUKCHPOBAHHOEe BpeMd ¢ 1-0#f mo 8-
10 mapsr (¢ 8.20 — mo 20.50), meiicTByeT B TeUEHWE HeJEIH.

CeccHOHHOE DACHHCAHHE COCTABJSETCH HAa  OLPEJEJIeHHbIE  JaThl
1IPOU3BOJIBHOIO 11epuo/a. K sromy Tuiy pacnucanust OTHOCUTCS, HALPUMED,
pacnucanue ceccuu A BceX (opM oOyueHUs, paCHUCAHHE 3aHATUI 1
3a09HBIX (POPM OOy IEeHNUsI, TTPOU3BOIbHBIE MEPOIIPUSITHS.

HpaKTI/I‘IeCKaSI qacTb

st co3mannst paCIuCaHus BOCIOIb3YeMCs IporpaMmaMu Ajist (hopMu-
poBanus 6a3bl ganubix — MySQL Workbench, MySQL Server. Co3zaaaum
HOBYIO 6a3y mamublii. /Iy s3Toro Heooxomnumo orkpbith MySQL Workbench
¥ OTKPBITH KOMAHIHYI0 CTPOKY MOJIh30BaTeIs. Jlajiee B KOMaHIHOM CTpOKe
HEOOXOIMMO HAMMCATh TTAPOJIb KOTOPBIi OBbLT cO31aH mpu ycranoBke MySQL
Server. Ilocie mpaBmILHOTO BBO/A MAPOJIs B KOMAH/IHOW CTPOKE CO3IaIAM
0a3y JaHHBIX KOMAaH/I0# create database schedule;. Ilocmorpers Bce
cyuiecTByomue 6a3bl JAHHBIX MOXKHO KOMaH10#: show databases;. [locie
BBIMOTHEHHBIX JeHCTBUI MOXKHO 3aKPBITh KOMAH/IHOE OKHO [3,4].

YUr0o06bI HOAKIIOYUTLCS K CO3IAHHON Oa3e JaHHbIX HEOOXOIUMO JIBAXK b
KJINKHYTh 10 Local instance MySQL80. [lanee cieBa orobpazkaercs
co3maHHasg HamMu 0Oa3a JaHHBIX ‘schedule’. B kadecTBe mpumepa
BO3bMEM pacnucanue r000i mmkosgbl. Co3mamuM  TIABHYIO TaOIHILY
mon HazBaHmeMm ‘schedule’. Owna Oymer COCTOATH U3 CIELYIONIAX
CTOJIOOB: KO, PACIUCAHUS, JTeHb HEIe N, HOMEpP YpOKa, KJacc, YPOK,
aynuropus. lanee cozmamum Tabmwmiy auditory, B KOTOPO#t OymyT Bce
nomepa ayjuropuit. Ona Oyuer cocrodaTb U3 CTOJOLOB: KOJ ayJUTODUH,
ayIUTOpHUA. 3aTeM co3faauM Tabmuiy discipline, B KoTopo# OymayT
BCe HaWMeEHOBaHWs yueOHbIX 3aHsTuil. OHa OyJerT COCTOSTH U3 CTOJOIOB:
Koz ypoka, ypok. llocme cosmaamm Tabauiy group_name, B KOTODOit
OyIyT HaMMEHOBAaHWsI KJACCOB M KOJMYECTBO YYEHUKOB B KJIACCe.
Ona Oymer coCTOATH W3 CTOJOLOB: KOJ KJAacCa, KIACC, KOJIUYECTBO
yuenukoB. Jlasee co3umagum Tabiuily lesson_number, B KOTOPO# OyiayT
BpeMs Hadala U BpeMs OKOH4YaHusd 3aHarusd. OnHa OyZer cocroaTb
W3 CTOJOIOB: HOMEp YpPOKa, BpeMsi Hadaja, BPEMsI OKOHUYAHWS, BPEMS
nauasa(cybbora), BpeMs okoHuanws(cyo6oTa). 3aTem co3magauM TabIUILy
lesson_numberweek, B KOTOpO#l OyayT JHM HEIEIH C IOHEIEIHHUKA
non cybbory. OHa Oymer cocToaTh U3 CTOOIOB: KOJ JHS HEIEJd, JeHb
megenu. [locie TOro kak MbI BBeIM BCe HYyKHbIE HaM TaOJHUIBI UX
HeOOXOAMMO 3alONMHUTL. g 3TOro co3maamM HEeCKOJBKO web-cTpaHwmil
JUIsT yA0OHOrO BBOMAA JMaHHBIX. I B3ammomeiicTBus ¢ 6a30it JTaHHBIX
MySQL Bocnonws3dyemcsi s3bikoMm mporpammvupoBanus PHP. Cozmamamm
3 daitta — add_auditory.php, add_group.php, add_lesson.php. Ho
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CHavasIa HeoOXOIMMO IKCIIOPTUPOBATh Oa3y manubix u3 MySQL Workbench
n nmnopruposarh B phpMyAdmin koTopsrit HaxoauTes Ha xocTuHre. Jasee
MOAKJIIOYNMCS K Da3e MAaHHBIX -

<?php

$host = ’localhost’; // XocT

$user = ’3j95017;jb_db’; // UMs cospaHHOrO BaMH IOJIb30BaTeId
$pass = ’sQZO&CIW’; // VcraHoBIeHHHI BaMM Iapoilb IOJb30BATEIN
$db\_name = ’>j95017jb_db’; // Vma 6a3w HaHHEX

// Coemummsemcs c b6asoit
$link = mysqli_connect($host, $user, $pass, $db_name);
if (1$1link) {

echo ’He Mory coemuuuthcs ¢ BJl. Kox ommbrum: ° . \
mysqli_connect_errno(). ’, ommbxa: ’ .mysqli_connect_error();
exit;

}

>

JlobaBum 1ose 18 BBOZA AyJAWTOPUI M KHOIKY /IS OTIPABKH 3aIIpOCa
B 6a3y manmbix. /lamee peasmm3yem oTOOpazKeHme BCEX CTOJIOIOB HA CTPAHMIIE
a TakXKe U3MeHeHHe § yAaJeHHe AayJuTOpHil. 3areM J00aBUM HECKOJIBKO
ayouTopmit. AHaJTOrMYHO co3ZafuM  cTpaHuny add_group.php. J[lobaBum
moJie JJjigd BBOJA KJjlaCCa, II0J1€ /I BBO/IA KOJIMYECTBA YYE€HUKOB W KHOIIKY
I OTHpaBKM 3anpoca B 0a3y sgaHabix. /Jlajee peasm3yem orobparkeHue
BCEX CTOJIOIIOB HA CTPAHUIlE, U3MEHEHHE, yajeHHe KJIACCOB U KOJUIECTBA
yuennkoB. Crpammna Oymer BwImagzers caeayommii odopasom: Co3zmamum
crpanuny add_lesson.php. [lo6aBum mose i BBOZA YPOKA H KHOIKY
IS OTHPABKH 3ampoca B 0a3y JaHHBIX. Peasm3yeMm oToOpajkeHme BCexX
CTOJIOIOB HAa CTpAHWIE, W3MEHEHWe ¥ yIajleHne ypokoB. JlobaBuMm maHHBIE
B Tabumiy week BpyuHyoo uepe3 mamenb phpMyAdmin ¢ momompioo SQL
3ampoca: INSERT INTO ‘week‘(‘Konm nus Hezmemu‘, ‘Jllenr Hemenu‘) VALUES
(1, ‘TloHenenbHUK ‘) W AHAJOTUIHO IS APYTUX JHel Hemenn. Tak ke m06aBuM
maHHble B Tabsummy lesson_number: INSERT INTO ‘lesson_number‘ (‘Homep
ypoka‘, ‘Bpems Havama‘, ‘Bpems okomuamums‘, ‘Bpems mawama(c6)‘,

‘Bpems okomdanms(c6)‘) VALUES(1,¢8-30¢,¢9-10¢,¢8-30¢,¢9-10¢) u Tak
JaJiee.

Cozpgamum daiin admin.php f71s 3amosHeHusI TTIABHON Tabummsl schedule.
Omna OymeT cocTosATh M3 MOJIel I BBOJA — J€Hb Hee/H, KJIACC, HOMED YPOKa,
YPOK, ayIUTOPUSL.

Ilocite BBOma BCero pacmucanwsa co3maauM ¢ain index.html B KOTOpOit
BBIBEJIEM DACIICAHUE B yIO0OHOM BHUIE.

Jlns TOro 9TobBI MOCYUTATH KOJMYIECTBO JIIOEH B 3MAHAU CO3MaauM daiin
time.php u Tabmuiyy time. Tabmuma Gymer cocroath u3 crosouos Id, memn
Hezgeny, 4vacbl, mMuHyrbl. OHa Ham 1OHAAOOWUTCH IS XPAHEHUH JAHHBIX O
BpeMeHu dYTOo0bl [OJIyYaTh JIAHHBIE C 3anpoca B 0aly ganabix. Ha crpanune
time.php OyayT moss i BBOJA [HS HEJEJIM X BDEMEHH B 9acaX U MHHYTaX.
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C momompio 3ampoca K 06a3e JAHHBIX Oy/IeM BBIBOJUTH BCE AYJUTOPDUHA U
HAXO/JAIIUXCA B HUX KOJIHMYeCTBO 4esnoBeK - SELECT ‘schedule‘.‘AymuTopus‘,
‘group_name*‘. ‘KomumuecTBo yuenumkoB‘ FROM schedule, group_name WHERE
(schedule. ‘Jlens megmemu‘ = ?) AND (schedule.‘Homep ypora‘ = 7) AND
(schedule.Kmacc = group_name.Kmacc) rae BMecTo 3HAKOB BOIpoca OyayT
BBEJ/ICHHblE JIaHHbIE JIHS HeJeau ¥ HOMepa ypoka ¢ caiita time.php. C
momombio  3ampoca - SELECT SUM(‘group_name‘.‘KommyecTBOo ydYeHHKOB®)
FROM schedule, group_name WHERE (schedule.‘llers Hememu‘ = 7) AND
(schedule. ‘Homep ypoka‘ = ?) AND (schedule.Kmacc = group_name.Kmacc),
OymeM BBIBOAWMTH CyMMYy JIIOJIeil BO BCeM 3JaHWM, Ije BMECTO 3HAKOB BOIPOCA
OyIyT BBe/leHHble JAHHbIE JHHA HeJeId U HOMepa ypoKa C caiita time.php

3akJrroyeHue

TakuM 006pasoM, cosmaHume IUGPOBOrO ABOMHMKA CHCTEMBI IMOIIEPKKH
NPUHATUS peleHuit obecriedusaer, € OJHONH CTOPOHbI, BO3MOXKHOCTH OTJIAJIKU
cucreMbl (CO3MA€TCA IOIUIOH, B PAaMKaX KOTOPOIO IPOUCXOMUT OTJIAIKA
QJIrOPUTMHYIECKOr0 u mporpammuoro obecneuenms CIITIP), a ¢ gpyroit —
obecmeunBaercss TpeOyeMas OIEPATHBHOCTH I[IPOTHO3A PA3BUTHS ABAPUUHON
CHTyaIuH.

Cuncok Jmreparypsbl

1. Oupenenenne pacrmcanusi. [dnekrponHbiii pecypc|. — Pexmm mocryma:
https://ru.wikipedia.org/wiki/Pacimcanne# Pacimcanne _3amaTuii, cBo6ox-
mbtii (30.06.2022).

2. UWucrpyxms o MOJICHCTEME «NNAC-Pacriucanue».
[9mexTponnbrit pecypc]. - Pexum JIOCTyTIA:
http://io.udsu.ru/pub/docs/iias/RASPISANIE /Raspisanie.htm,
cBoGousrit (01.07.2022).

3. PykosomctBo mo PHP. [nekrpommbii pecypc|. — Pexwmm mocryma:
https://php.ru/manual, cBo6ommsrit (01.07.2022).
4. Copasouroe pykosoxcteo mo MySQL. [Dnexrponnsiii pecypc|. — Pexum

mocryna: https://metanit.com/sql/mysql, cBo6omasit (01.07.2022).
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ENTERING A SCHEDULE FOR AN EDUCATIONAL
INSTITUTION. DISTRIBUTION OF PEOPLE IN THE
BUILDING BASED ON THE SCHEDULE

K.A. Romanov
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: romanovkostyal999@gmail.com

In this paper, the types of schedules for educational institutions are considered.
Describes the creation of a database for the schedule of an educational institution.
The principles of entering a schedule using web development are considered, as well

as counting the number of people in a building relative to the schedule.

Keywords:school schedule, schedule entry, MySQL database, PHP,
distribution of people.
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AJsropurm pa3paboTKu mjiaHoB 3BakKyanuu B Inkscape

/. IO. Ilonosa, B. B. Qupros
Vnmyprekuit Tocynapcrsennsiit Y auBepeurer, r. Uxkesck, Poccus
e-mail: dp5592100@gmail.com, b.v.chirkov@gmail.com

Ilran 264KYGUUY  ABAAEMCA HEOMBEMAEMOT “ACMBIO CUCTNEMBL 0DECNEMEHUA
6esonacrocmu aodeti 6 3danuu. B pabome onucweaemcs cnocob pa3pabomku naaHG

26aryayuy 8 npoepamme Inkscape.

KuaroueBble cJjioBa: miaH 3Bakyauuu, Inkscape, asropurm co3jganusi mjiaHa

IBaKyallnu.

Bsengenne

Ha xkaxxkpoMm 3rake Ha BUIHBIX MECTaX JOJKEH HAXOJAUTHCH ILJIaH
IBAKyallud JJjisd O3HAKOMJIEHHS JIIOJEfl € OCHOBHBIMU ¥ 3allaCHBIMU
nyraMu  Bbixoga B ciaydae UC, a Takke € pa3MElIeHUEeM DPYYHbIX
MOZKAPHBIX U3BeNIaTeseil, cpecTB OOPLOBI ¢ OrHeM, TeaedOHOB, anTedeK
n ap. Ha mawnubiii MOMEHT co3jaHue IIaHa IBAKYyallMd B OPTAHU3AIMIX
OCYTIIECTBJIAETCA C TIPUBJIEYeHNEM BHEITHETO CIENNAJINICTA, B TO BpeMsA KakK
3TOT MPOTIECC HE TPedyeT CrenaibHbIX 3HaHui. B ¢Bs3u ¢ 3TM paspaboran
aJITOPUTM PA3PAOOTKU IJIAHA YBAKYAIIUU HA OCHOBE OTKPBITHIX MPOIYKTOB.

Yro Takoe ILIaH dBaKyanun

IImam sBakyamum — MOKYMEHT, B KOTOPDOM YKa3aHBI 3BAKYAI[MOHHBIE
BBIXOJIb ¥ IIyTH K HUM, YCTAHOBJIEHbI IIPDABUJIA IIOBEICHUS JIIOJIEl, a TaKxKe
[IOPSIJIOK U IOCJIEA0BATENbHOCTD JeficTBUil Ha 0ObeKTe IPU BO3HHKHOBEHUH
noxapa (OCT 12.1.033-81, u. 38).

IInaun sBaxkyarun [1]:

® NCMOJIb3YeTCd TPH MPOBEJEHNN MHCTPYKTarka TMepCcoHasla MpaBuIaM

TIOBEJICHNA Ha CJIyvail SKCTPEHHOW IBaKyallnw;
® YKa3bIBAET MECTOIOJIOXKEHNE IOXKAPHBIX CHCTEM U O0OODY/I0BAHMUS.
910 103BOJIAET OBICTPEE YCTPAHUTH BOTOPAHHUE;

® HCIOJIB3YeTCs JJjisd y4eOHOH OTpabOTKu JIeHCTBUN 1IPU 1I0XKAPE;

® ICIIONb3yeTcd IPH IPOBEIEHUH aBapPHUHO-CIACATETBHBIX pPAabOT B

nporecce gukBuganmun 1C.

IIpr mpoekTHpOBaHNM NJTaHA BAKYaIlUH TIJIABHBIE IIYTH IIOMEYAIOTCS
3€eJIEHBIM [IBETOM CILJIOIIHBIMU CTPEJIKAMHU, 3allaCHbIe IyTH — IIyHKTUPHBIMUI
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CTpeNIKaMu; Ha cXeMe ODO3HAYAIOTCS MECTa Pa3MeIleHus] OTHeTYITHTesell,
TeeOHOB, TMOKAPHBIX KPAHOB, MECT BKJIIOYEHHS CHCTEM MOXKAPHOMN
aBTOMATHUKU; HA YEPTEXkKe JOJDKHBI OTCYTCTBOBATH HEHYKHBIE JIETAJIH,
oTBJIeKaoIHe 0T OCHOBHOM nH(bopManuu [2]. TpebGosanusi, pegbsiBiisieMble
K ILIAHAM 9BAKYaIlUK, U3JI0KEHBI B CJIS/Ly IOIIUX HOPMATUBHBIX JIOKYMEHTAX:
¢ TOCT 12.1.033-81 «Cucrema crangaproB 6e30HaCHOCTH TPYAA
(CCBT). [Moxkapuas 6e30maCHOCTb>;

e ®3-Ne123 or 22 wromst 2008 roma «TexHuwyeckwmii peraMeHT o
TpeDOBAHMSAX TTOXKAPHOI HE30MACHOCTH ;

e Cox mpasus CII 3.13130.2009 «Cucrema OmOBeIe s 1 yIPABICHUST
IBaKyarueil mo/eit npu noxape. TpeboBanus moxKapHOt Ge30MacHo-
ctuy or 25 mapra 2009 r. Ne 173;

e TOCT 12.4.026-2015 «Cucrema cTaHmapToB 0GE30MACHOCTH TPYIA.
IIBera curHaIbHBIE, 3HAKN OE30MACHOCTH M PA3METKa CUTHAJbHAS.
Hasnavenne n npasmia npuvenenns. Obume TexHndIeckme TpedboBa-
HUS U XapaKTepucTuku. MeToabl ucnbiranuii».

Ananus HOPMATHUBHBIX JIOKYMEHTOB I[OKA3as, 49TO /g pa3paborku
[JIAHA 9BAaKyalnuu HEOOXOIuMa CJemyonas nHbOpMaIns:

e novraxkuptil 1wian 3xanua  (BTU, crpourenbubiit  ueprex) c
AKTYaJbHOI IIIaHUPOBKO;
® MeCcTa pa3MeIeHust OrHeTYyInTeNeil, Tened)OHOB, TTOXKAPHBIX KPAHOB,
anTedek, 3JeKTPOITNTOB, 9BAKyAIIMOHHBIX BBIXO/IOB;
® [OPUIMYECKOEe HANMEHOBAHWE OPTAaHU3AINU U aIPeC 00BEKTA;
o joskaocTh U D.J1.0. pykoBouTE IS, YTBEPKAAIOMIErO [JIAH IBAKYA-
UK.
st pazpaboOTKU [JIAHOB 9BAKyallWd CYIIECTBYeT psf mporpamm: [Lman
sBaxyarmu 10, Microsoft Visio, AutoCAD, Corel Draw [3]. ILian ssakyanun
10 - cmenmaau3nwpoOBaHHAs POCCUMCKAA TPOTpaAMMa JIJId CO3JaHUS TJIAHOB
’BaKkyanuu. B Heil ecTh maba0HBI I YepTeKeil, CIPABOYHAs CHCTEMA W
BUIEO-UHCTPYKIMS C MOAPOOHBIM O0bSICHEHUEM, 9TO MO3BOJISET YCKOPUTD
u obserantsb npouecc padorst [3]. Microsoft Visio, AutoCAD, Corel Draw -
MHOTO( YHKITHOHATLHBIE IIPOYKTHI, B KOTOPBIX TAKKe MOXKHO Pa3paboTaTh
MJIAH 9BAKYAIWH, HO JIJIsT 9TOTO MOTPEOYIOTCs JOMOJTHUTEIbHBIE TeHCTBHS.
He,HOCTaTKOM C TOYKH 3pEHUA MACCOBOCTHU IMIPUMEHEHUA JaHHBIX ITPOTPAMM
ABJIACTCA TO, YTO OHHU IIJIATHBIEC W HEKOTOPBIC U3 HUX 60.]'[})1.[[6 HEIOCTYITHBL
na teppuropun Poccuiickoit @enepanuu. Mcxons u3 3roro, Obu1 HaiiaeH
boJiee y00HbIH 1 npakTudHbIi npoayKT - Inkscape. IIporpamma gocrynna
6eCIIaTHO U UMEET UHTYUTUBHO MOHATHBINA uHTEp(Eiic.
Inkscape — 3T0 BEeKTOpHBINl peIAKTOP C OTKPBITHIM HCXOTHBIM KOOM.
O6prar0 Inkscape wcmonb3yercst i CO3AHNS TEXHUIECKUX WILIIOCTPA-
nwii; BeG-rpaduku (HampuMep, MPOPUCOBKA OAHHEPOB, MUKTOTPAMM IS
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[IPUJIOKEHNI U KHOIOK CaiiToOB), TaKIKe MCIOJIb3yeTcs B rpaduke I Urp;
BBICOKOKAQUECTBEHHON TIeYaT W CO3JaHUs TJIAKATOB, BUBUTOK, JIOTOTHUIIOB.
Brirpyska u3obpaxkenwuit mocrynua B momyaspubix ¢opmarax: PNG, SVG,
EPS, PostScript, PDF [4].

Asaropurm pa3paboTKH IJIaHaA 3BaKyaluu

BanaTs pazmep paboueit obmactu (600x400 mmm 400x300 mm)
Barpy3urp cxemy 3Jraxka 3maHma (Pa3MECTHTb CXeMy B Dpaboueit
obsiacru)

O0603HAUNUTD CTEHBI, JBEPHU, MEPErOpOJKA U OOBEKTHI, (hOpMUPYIO-
mye MyTH IBUXKeHus (TpyTnna HeJABWKUMBIX 3JIEMEHTOB, (hOPMUDY-
IOIUX Ty TH JTBUKCHUS )

O603HAIMTH MyTH IBMXKEHNS NPU YBaKyanuu (KparTdaiimme Mapii-
PyTBI JIBUXKEHUs JIO BBIXOJIOB, OOO3HAYAIOTCS JIMHUSMU 3€JIEHOrO
LBETA CO CTPEJIKAMH)

PazmecTtuts 3HaKM Ge30maCHOCTH

HawnecTn TeKcTOBBIE 0003HAYEHNS (3ar0JI0BOK, PYKOBOAUTENh Opra-
HU3AIMY, TaOIUIBI yCIOBHBIX 0003HAMECHUH U JIp.)

st ymoberBa paspaboTKM CaenyeT Pa3MeCTUTh 3JEMEHTHI KarKI0ro
sranma paboTel HA OTHeabHOM cioe. Ha pucynke 1 mpezpcrasieH mpumep
OPTaHU3AINN CIIHCKA CJIOEB.

= Cnon

@ ¥ M 3sakyaumn
Pamka
Jaronosok
JHaYkK
MyTu
* CTeHbl
2rara
Irar
JelicTena npu noxape
¥rnogHele 0603HaYEHMA
JeAcTENA NP aBapHK

FHaukM AR PAcCTaHOEKK

PP EEECECEecececee e
PP D

Moanoxka (MzobpaxkeHne © NAaHORM)

Pucynok 1 — Cnucok cI0eB mpoeKTa MIaHa BaKyalun
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3akiroyeHune

B xome paborbl co3iaH MHCTpYMEHTAPUN JIJIsi CO3JIAHMSA  ILJIAHOB
9BaKyallud Ha OCHOBE OTKPBITOTO IMPOrPAMMHOrO obecredenus. JlaHHON
pa3paboTKOil MOYKET TMOJb30BATHCS JIFO0OH KeJarommii 663 Kakux-anbo
OTpaHWYEHNIt, 9TO ABIAETCS OE3YCIAOBHBIM TIPEUMYIIIECTBOM €D IPYTHUMEI
AQHAJIOraMH.

Crucok JiuTepaTypbl
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2. Anekcangp Cumonos. Kak naueprurs mnan ssakyanuu // IIpoexru-
pOBaHHe U CTPOMTENLCTBO JOMOB, KoTTemkeil. URL: https://proekt-
sam.ru/plans/kak-nachertit-plan-evakuacii.html (zara obparemnus:
06.06.22)
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ALGORITHM FOR DEVELOPING EVACUATION PLANS
IN INKSCAPE

D.Yu. Popova, B.V. Chirkov
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: dp5592100@gmail.com, b.v.chirkov@gmail.com,

The evacuation plan is an integral part of the system of ensuring the safety of
people in the building. The article describes a way to develop an evacuation plan in the

Inkscape program.

Keywords: evacuation plan, Inkscape, evacuation plan creation
algorithm.
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VIIK 614.849

KNMHETNYECKAA KOHIEIIIINS (JOJITOBEYHOCTD)
TBEPAbIX MATEPUAJIOB KAK AHAJIOT
OT'HECTOUKOCTHU CTPOUTEJIbHBIX KOHCTPYKIINU

M. M. Ilazabos, A. B. Cusenxos, B. M. Potumman
OT'BOY BO Akagemus I'TIC MYC Poccuu, r. Mocksa, Poccus
e-mail: Shahmayrbek95 _95@mail.ru, sivenkov0l1@mail.ru

B cmamve nokazano, wmo npuxaciHas Meopus 02HeCmotikoCmu CMpoumesbHuL
0bsexmos, daxmunecku, coomeemcmaeyem GYHOGMEHMAILHOT KUHEMUNECKOT KOHYEN-
YUY PA3PYULEHUA U NPOYHOCTU MEEPILT Mmea. DMOo 0aem 603MOHCHOCTNL PACULUPUID
KpPY2 PeWaeMuE 34044 02HECTNOUKOCTNU, 6 MOM YUCAE C YHEMOM DENCUMOE PEANLHOLT
NONCAPOS, U NOGLICUTND MOYHOCTNL UL pewenud. IIposedennvili anasus HaywHux pabom
NOKA3AA, YMO OUEHKE 02HECMOUKOCMU CMPOUMEALHHT KOHCMPYKUUT NPOU3B0JUALCD
HO 0CHOBE OAHHBIT O NPEOEALT 02HECTNOUKOCTNU KOHCMPYKUUL, NOAYYEHHUT 00 HAUA-
AG IKCNAYAMAYUY U Gaxmop YTyoweHue COCMOAHUE CMPOUMENLHUT KOHCMPYKYUL
Paxmunecky He YHUMBBAETNCA MPU PACCMOMPEHUU BONPOCA OUEHKU NPedenos oz-
necmotxocmu amux koncmpykyut. Hayunoe uccaedosarue npoeodumcsa 6 pamras
Hanpasaenua, komopoe bvao chopmyauposaro npu ywacmue npodeccopa Polimmana
Baadumupa Muporosuvem. Hanpasaenue, NOCEAULEHHOE USYHEHUIO 02HECMOUKOCTNU
30aHUl U COOPYNHCEHUT C YUEMmOM UBHOCE IMULT 00BeKMO08 8 YCAOBUATL JAUMEALHO20

6o3deticmeus okpystcaouwets cpedvl, MELAHUYECKUT HAZPY30K U M. 0.

KiroueBble cjioBa: KHHETHKA, [IOXKAP, OTHECTOMKOCTH, MaTepHas, KOHCTPYKIHUS,

3/1aHKeE.

BBenenue

B coBpemennoMm Mupe MeTasmdeckue KOHCTPYKIUHM HAXOIST IMIAPO-
KO€ MPAKTUYIECKOe IpUMeHeHne. Be3ycsioBHO, TPUYIMHON TOMY SABJISE€TCS
CIOCOOHOCTD METAIIINIECKUX KOHCTPYKINI BOCIPHHUMATD PA3INIHbIE 3HA-
YUTebHBIE HATPY3KHM, OJ1arofapsi TOJTOBETHOCTH, HAJIEIKHOCTH PADOTHI 1
3HAUUTEJILHON BBICOKO MpOYHOCTH. BMmecTe ¢ TeM BO3pacTaer CJIOKHOCTH
BO3BOJAUMBIX KOHCTPYKIINH, IOBBIIIAETCA CTEIIeHb OTBETCTBEHHOCTH 3/1aHuit
u coopyzkenuii u T. 1. [1]. B cBa3u ¢ sTum npu obecnevdennu noxapHoit 6e3-
OIIACHOCTH 3JIaHKH ¥ COOpYy2KeHuil Hanboiee aKTyaIbHON 3a/1a4eil AB/isieTcs
omnpesieleHAe KPUTHYECKUX TeMIepaTyp U BpeMsd HaCcTYIJIEHUA IIpeJieslb-
HBIX COCTOSHUH CTPOUTETBHBIX KOHCTPYKITHiL. [loka3aTenem oraecToiikocT
CTAJIbHBIX KOHCTPYKINHU SBJIsIeTCS (DAKTUYIECKHUil Ipesesl OrHECTOWKOCTH,
KOTODBII OIIpejieifeTcsd 110 BpeMeH! HACTYIJIEHU OJHOIO UJIU HeCKOJIbKUX
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suavennit npenenabuelx cocroguuii (R, E win I). Buadenne daxrmueckux
MPE/IeJIOB OTHECTOMKOCTH KOHCTPYKIHT OMPEIEeISIOTCS TPEMsT OCHOBHBIMHU
croco6aMu: SKCIEPUMEHTAILHBIM, CIPABOYHBIMY (TaOJMYHBIMHA) JTAHHBIME
U pacdeTHbM [2].

OcCHOBHbBIE TNPUHIUIBI PACIeTa OrHECTORKOCTH KOHCTDYKIUI ObLIH
3asokeHb! B paborax: Myparmesa B. 1., Poitrmana M. 91, fIkosmaesa A.11.,
Munosanosa A.®., ?Kykosa B.B., Kordina K., Harmathy T. u xp.
JlanbHelinee pa3BUTHE METOAOB pPACUETa OHECTOMKOCTH OOeCIIedHIIn:
Poiirman B. M., Tososanos B. ., Senxos H.U., Bymes B.I1., [Tuesunues
B. A., ®enopenxo B.C., ®énopos B. C., Crpaxos B.JI., Omumnues B.T.,
Imurpues A. H. u ap.

VXyziienne TeXHUIECKOr0 COCTOSTHUSI CTPOUTEIBHBIX KOHCTPYKI[HIL, BO
BpeMsl IKCILIyaTalUd, IPUBOJUAT K CHIZKEHWIO UX HeCyIne#l CrIocoOHOCTH
U, COOTBETCTBEHHO, K CHUXKEHHUIO ux oruecroiikocru. Omuaxko, anaius
paboT yKa3aHHbIX ABTOPOB [OKA3aJ, 4TO JI0 HACTOALIEIO BPEMEHU OIIEHKA
OTHECTOMKOCTH CTPOUTENIHHBIX KOHCTPYKIHUI MIPOU3BOAMIACH HA OCHOBE
JIAHHBIX O MPEeesiaX OrHECTOWKOCTH KOHCTPYKIHA, TOJIyI€HHBIX 10 HAYaJIa
IKCIUIYaTAIMH. JTO HE COOTBETCTBYET PEAJHLHOMY COCTOSIHUIO JKCILIYATH-
DPYEMbIX KOHCTPYKIMI OPU MOXKAPE W NPUBOAUT K HEIOONEHKE PeasbHO
OIIACHOCTH 0XKAPA JIJIs IKCILIyaATUPYEMbIX 3/IAHUN U COOPYKEHMUIA.

PesynbTaThl 1 nX 006CyXK/IeHUe

VcenemoBatne TPOBOIUTCS B paMKaX GOJIBIIOTO HAIIPABJIEHHSI, KOTOPOE
ObLT0 chopMynMHpoOBaHO ImpH ydactue mpodeccopa Poiirmana Biaamgumupa
MuponoBudeM, HaIpaBjeHNe, IOCBAIIEHHOE W3YYEeHUI0 OIHECTONKOCTH
3MaHUN W COOPYKEHHH C Y9eTOM W3HOCA ITUX OOBEKTOB B YCJIOBUSIX
JJATETHBHOTO BO3/EHCTBIAA OKPYZKAIOIIell cpesibl, MeEXaHMIeCKNX Harpy30K
u T. ]I

OrHecTORKOCTH CTPOMTENBLHOTO MaTepuaja [4—7| — 9TO BpeMst COMpO-
TUBJIEHUSI HATPYKEHHOTO (70 HANpsIKeHnsi o) 00pasla CTPOUTEIHHOTO
Marepuaa NpU TeMIeparype Harpesa ¢ wiam pexkuMe Harpesa t(T), 110
paspbiBa obpasia.

M3BecTHO, OTHECTOWKOCTH CTPOUTETBHBIX KOHCTPYKINU C IHOMOIIBIO
MPUMEHEHUsI PACUYETHOrO TOIX0/IA ONPEIEISETCA M0 METOY WHYKEHEPHOTO
pacdera OTHECTORKOCTH W METOIY OIEHKH OTHECTONKOCTH MO TaOIWIHBIM
JAaHHbIM, a TaKzKe 110 MeTOAYy YUCJIEHHOI'0 MOAETUPOBAHUA. CyH_lHOCTb Me-
TOJA WHYKEHEPHOI'O PacdeTa OrHECTOMKOCTH MEeTAJIINYeCKUX KOHCTPYKIWI
3aKJII0YAETCS B PEIIeHUH IPOTHOCTHO (CTATHYIECKO) I TeIIOTeXHUIeCKO
3agad. Crarmdecknit MOAX0Z, OCHOBAH HA TOM, UTO Da3pyIIeHWe TBEp-
moro Tena (paspelB CBA3EH B CTPYKType TBEPIAOTO TEJa), MPOUCXOIUT
MT'HOBEHHO, NPU HACTYIJIEHUU T.H. <«IOpeaesjia IMIPOYHOCTU MaTepuaJay
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WIN «KPUTHYIECKOH TeMIepaTrypbl HporpeBay Marepuasa (IpH OIEHKaxX
oruecroiikoctn) [3]. OgHako, pe3yIbTaTs! HCCAeAOBanHMi |3, 5] MOKA3BIBAIOT,
YTO CTATWYECKHIl TOJXO0M, BO MHOTUX CJIyYasiX, MIPOTHBOPEYUT PEATHLHOMY
MEXaHW3MYy TPOIECCOB pa3pyiineHus u aedOpMUpPOBAHUsS TBEPABIX Tenld. B
pPeaNbHBIX YCJIOBUSAX, <«IIPEJEJ IPOYHOCTU», «KPUTUYECKAs TeMIEepaTrypa
[IPOrpeBa» MaTEPUAJIOB HE SBJILIOTCH HEM3MEHHbIMU BeJIMIUHAMM, a MOLYT
3aMETHO U3MEHATHCSA B 3aBUCHMOCTH OT YCJIOBHUIl UCTIBITAHUA, OT CKOPOCTH
ebOpMUPOBAHUS U PEKUMA IPOrpesa [4].

Kunernaeckuii mopxos K paspymenuio (MpOYHOCTH) TBEPABIX Tel,
B OTJIMYHE OT CTATUYECKOIO IOJXO0JA, PACCMATPUBAET DPa3PYyIICHHE KaK
peanbHbli, Pa3BUBAIOIINANCA BO BPEMEHH, IPOLECC HAKOILICHUA HaPYIIeHU
B CTPYKTypP€ TBEDPJbIX Tes. B KadecrBe KUHETHUYECKOW XapaKTEePUCTUKHU
IPOYHOCTHBIX CBOHUCTB Marepuasa, Obuto mpeminoxkeno (PTU um. A. O.
Nodde AH CCCP) noHsiTHE: TOJTOBEYHOCTH TBEPIOTO TeJIA.

JlonroeedHoCTh TBEPJOroO TesIa [3] xapakTepusyer BpeMst CONpPOTHBIIE-
HUs HArPY’KEHHOTO (10 HANPSXKEHus o) 0Opas3ia Marepuasa, IPH TeMIe-
parype Harpesa t, 10 paspbiBa obpasua. C TOYKM 3peHUs KUHETUIECKOT
KOHIIEIIUH, «/I0JIFOBEYHOCTb» ABJIAETCA (DYHIAMEHTAJIbHOM XapaK TePUCTU-
KOU MeXaHUYeCKOIl MPOYHOCTU MaTepuaa.

3aBUCHMOCTH TIOKA3aTeNsi «OTHECTOWKOCTh CTPOUTENBHBIX MaTepua-
JIOB» OT YCJIOBHII PeaJIbHOIO TI0XKapa OIMHCHIBAETCS OCHOBHBIM YDaBHEHHEM
oruecroitkoctu [4] (1 — 2):

rd" =yl exp [Uf(a)/kt} , (1)
Ul (o) = Uy) —~7f0, (2)
rne: 7d/ — ormecroiikocTs crpomTenbHOoro Marepuaia, U/ — smeprus

AKTUBAIMN Pa3PyUIeHUs] CTPOUTETHLHOTO MATEPHANA B yCIOBHAX MOKAPA,
kI /Mo, Tof — IpedKCIOHeHIMABHDI MHOXKHTE/ b 3ABHCHMOCTH JIIst
CTPOUTEIBHBIX MATEPUANIOB B YCIOBUAX 0Kapa, Up? — HadambHast sHeprus
AKTHBAIMYE PA3PyNICHUs MaTephaja B yCJIOBUAX TokKapa, K /momn, v/
— CTPYKTYpPHBIH KO3(DPUIMEHT pa3pyIIeHUst CTPOUTEIHLHOTO MATEPHATIA, OT
MexaHU4ecKoii Harpysku, k/x /(mons-MIla).

OcHOBHOE OT/IMYMEe KUHETUIECKON KOHIENINU PA3PYIIEeHAst | MTPOTHO-
CTH TBEPJBIX TEJT OT CTATHYECKOHW COCTOUT, NMPEXKIE BCErO, B TOM, 9TO
JIOJITOBEYHOCTDb TeJla OJMHAKOBBIM 00PA30M ONpeNeNsieTcs KaK HalpsaiKe-
HHUEM, TaK U TeMIepaTypoil Ttema.

92



BesomacHocTh B TexHOocgepe 2022

3akiroyeHune

Cornacuo [4, 9] upu pemenun psila HOBBIX BBIIENEPEIUCICHHBIX
33/1a9 pacdeTa OTHECTOUKOCTH OOBLEKTOB, HCIOIL30BAHUE «CTATUYIECKOTO
moxxonas [8| mJIs OLEHKM OrHECTONKOCTH CTAHOBHUTCH HEdD(EKTHBHBIM.
QaKkTHYeCKH, OpeaaraeMblii MeTOn JaéT BO3MOXKHOCTBL II€pexXofa OT
crarudeckoil 3azaun [4] OrHecTONKOCTH K 3aj@ade, yUUTHIBAIOLIEH BpeMst
BO3zIEHCTBIA TTOKApa. [4].

Takum 06pazom, M3MEHEHHE CONPOTHUBJIEHUS] MATEPHATIOB CTPOUTEb-
HBIX KOHCTDYKIUN, B YCJIOBHAX IIOXKapa, B 3aBUCHMOCTH OT BpPEMeHH
BO3/IEIICTBHS PEATTHHOTO MTOYKaPa M OT TEMIIEPATYPHBI TIO3BOJISIET 6OJIee TOTHO
pemaTsh pAJ, HOBBIX 33Ja9 OrHECTOWKOCTH B TOM YHCJIE C YYETOM BJINAHUSA
BPEMEHU U YCJIOBHH JIKCIIyaTalluW KOHCTPYKIUHA HA WX OIHECTOMKOCTH K
MOMEHTY BO3HUKHOBEHHUA IIOXKapa.
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KINETIC CONCEPT (DURABILITY) OF SOLIDS AS AN
ANALOGUE OF FIRE RESISTANCE OF BUILDING
MATERIALS

M.M.Shakhabov, A.B. Sivenkov, V.M. Roitman

FSBEI HE Academy of the State Fire Service, 129366 Russia, Moscow,
Universitetskaya, 1

e-mail: Shahmayrbek95 95@mail.ru, sivenkov01@mail.ru

The article shows that the applied theory of fire resistance of construction objects,
in fact, corresponds to the fundamental kinetic concept of destruction and strength of
solids. This makes it possible to expand the range of fire resistance tasks to be solved,
including taking into account the modes of real fires, and to increase the accuracy
of their solution. The analysis of scientific works has shown that the assessment of
the fire resistance of building structures was carried out on the basis of data on the
limits of fire resistance of structures obtained before the start of operation and the
factor of deterioration of the condition of building structures is not actually taken into
account when considering the issue of assessing the limits of fire resistance of these
structures. The scientific research is carried out within the framework of the direction
that was formulated with the participation of Professor Viadimir Mironovich Roitman.
The direction devoted to the study of fire resistance of buildings and structures, taking
into account the wear of these objects in conditions of prolonged environmental exposure,

mechanical loads, etc.

Keywords: kinetics, fire, fire resistance, material, construction, building.
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IMTPOBJIEMBI 1 ITEPCITEKTUBLI IIPUMEHEHUN A
KOMBHMHNPOBAHHBIX CIIOCOBOB OTHE3AIIINTHI
CTAJIbBHBIX KOHCTPYKIIUM

E. B. Meavdep, A. B. Cusenxos
OTBOY BO Akagemus T'TIC MYC Poccun, r. Mocksa, Poccust
e-mail: gokamel@yandex.ru, sivenkov01@mail.Tu

ITpumenerue MEMAANUKECKUT KOHCMPYKYUUT NO3BOAAEM NPU ONPEIEAEHHBT YCAO-
6UAT obecnewums 00A208€4HOCML U IKCNAYAMAUUOHHYIO YCMoUuusocms 06seKmos
cmpoumenavcmea. OOHUM U3 CYULECTNEEHHBIT HEJOCTNATNKOS AGAACNCA UL HE3HAYU-
MeAbHAA 02HECMOUKOCMb. [AA 30UUMBL. MEMAAAUNECKUT KOHCMPYKYUT OM Nostcapa
NPUMEHAIOM DPA3AUNHBIE NACCUBHBIE CNOCOOBL O2He3awumut. Jlas nosviuwenus sddex-
MUBHOCTNY U METHOAOLUNHOCTIU NPUMEHAEMUT UI08 02HE3AULUMDL UEAECO0OPAHILM
ABAAETNCA PACCMOMPEHUE KOMOUHAUUT 02HE3aUUMHBE cpedcms. B nacmoauwee epema
OHU UCMOABL3YIOMCA KpPalUHe HEGKMUBHO, NOCKOALKY MONHCEM YCAOHCHAMBCA METHO-
A02UA UT mpumeHnenua. B pabome o0bcysicdaemca 60npoc 603MONCHOCTU MOAYIEHU
ApPermuUSHBT KOMOUHAUUT HA OCHOBE NPUMEHEHUA DPA3AUMHBIT UHMYMECUEHMHOLT

CUCMEM, G MakKHce mepmocmoﬁnuz 02HE3QULUMHDLT nmcpwmuﬁ.

KiroueBble cjioBa: orHesamnura, KOMOHHIPOBAHHAsI OUHE3AI[UTA, BCIIYy YHBAOIINe-

Csl IOKPBITH:A, OTHE3AIMATHAS 3P HEKTUBHOCTD, CTAJbHbIE KOHCTPYKIHH, OTHECTOUKOCTD.

Merainyeckue KOHCTPYKIUU SIBJIAIOTCS OJHUM U3 HAuOOJIee mpume-
HseMbIX ¥ PAIMOHAJIbHBIX BUJIOB KOHCTPYKIMIA /sl 3JaHUii U COOPY2KEeHUit
Pa3AMIHOrO (DYHKIIMOHATBHOTO Has3HadeHWs. 13 BCeX H3TOTOBJIAEMBIX B
HACTOSIIIEe BPEMsi HECYIINX KOHCTPYKIMH MeTAJINYeCKue SIBJSIOTCS JI0-
CTATOYHO JIErKWMH, ODJIAJAI0T HE TOJBKO 3HAYUTEJIBHON IPOYHOCTHIO,
HO ¥ BBICOKOI IJIOTHOCTHIO — HEINPOHHUIIAEMOCTHIO IS TA30B U KHJIKO-
creii. B kauecTBe NpeMMyIecTB CTATbHLIX KOHCTPYKIMA [0 CPABHEHUIO C
KOHCTPYKIMAMU U3 JAPYIUX MATEPUAJIOB HEOOXOAMMO OTMETUTH BBICOKYIO
HECYIIYIO CIOCOOHOCTH MPHU PA3TUYHBIX BHIAX HAMPIKEHHOTO COCTOSHUS
(pacrskenne, cxaTue, u3rub), HHAYCTPUATLHOCTD U JIETKOCTH MOHTaXa, [1].

Onunm w3 Hambosiee CYNIECTBEHHBIX HEIOCTATKOB MeTaJIInIeCKUuX
KOHCTPYKIMIl sBJsieTcss uX cjaabas BOCHPHUMMYHMBOCTH K BO3JEHCTBHIO
BBICOKMX Temmeparyp (moxkapa). U3BecTHO, 9TO yKe B CpeJHEM Ha
10-15 MuHyTE MOXKET HACTYUUTb IPEJE] OIHECTOMKOCTH CTaJIbHbIX
KOHCTPYKImii (moTepst Hecymeit CHOCOOGHOCTH) € UX OOpYIIEHHEM HIIH
BO3HHKHOBEHMEM TMpenebHbix Jedopmarnmii. B srom mmame nanbosee
PACIPOCTPAHEHHBIM CIIOCOOOM TMOBBIIIEHHsST OTHECTONKOCTH METAJIMYECKIX
KOHCTPYKIMIl SIBJISIETCS NPUMEHEHWe DA3JIMIHbIX BUJIOB OTHE3AIIUTHI, B
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TOM YHCIIE KOHCprKTI/IBHOﬁ njim HOBQPXHOCTHOﬁ OrHE3aIllUThI. OnbIT
pa3pa60TK1/I U MIPpUMEHEHUA PA3INIHBIX CII0COOOB 1 BUIOB OTHE3AIIUTHI Y2Ke
HACYUTHhIBAECT MHOTUE JECATUIETUA KAaK B POCCI/II/I7 TakK 4 3a py6e>K0M.

Cornacuo 'OCT P 53295-2009 [2] pa3iugaior ciieLyonme Criocoobl Or-
HE3AIUTHI CTATBHBIX KOHCTPYKIIWH: KOHCTPYKTUBHAS OTHE3AITATA, (TOICTO-
CJIOMHBIE HAIbLIsIEMbIE COCTaBbI, IMTYKAaTYpPKH, O6.HI/II_LOBKI/I IJIMTHbIMUA, JIU-
CTOBBIMHU MaTepI/IaﬂaMH), OrHe3alnumTa TOHKOCJIONHBIMU BCIIYYUBAOMIUMUCA
MOKPBLITHAMU 1 KOMOUHMpOBaHHas orue3ammra. OCOOEHHO MOMyIAPHBIM B
MUpe SIBJIFETCS pa3paboTKa BCILYIUBAIOUXCS (MHTYMECIEHTHBIX) CHCTEM,
CIOCOOHBIX TIPY MOBBLIIMIEHWH TEMIIEPATYPBI O00PA30BBIBATL BCIEHEHHDIH
TEMJION30JIUPYIONIANA CJI0I Ha 3alUIIaeMOil IMOBEPXHOCTU KOHCTPYKIIAH.
HpeI/IMyH_[eCTBaMI/I JAaHHBIX COCTAaBOB HABJIAKOTCA: OTHOCHUTEJIHBHO HU3KaAA
pr,[LOéMKOCTb IIpAU MOHTAazKe, OTCYTCTBUE 3HAYUTEJIBHOI'O YTAZKEJIeHUuA
KapKacoB 3/IaHUI U COOPYKEHUi, XOPOIIne JeKOPATUBHBIE Ka4ecTBa 00JIb-
IIXHCTBA U3 HUX, BUOPOCTOWKOCTH U PEMOHTOIPHUIOTHOCTE [3]. BaubiM
00CTOATEILCTBOM MINPOKOrO MPUMEHEHUS JAHHBIX OTHE3AIUTHBIX CHCTEM
ABJIACTCA UX HaHECEHUWE Ha MOBEPXHOCTH KOHCTPYKIUU OTHOCHUTEJIBHO TOH-
KHUM CJI0eM 10 2-3 MM ¢ 00ecredeHrneM BbICOKOIO OMHE3AIUTHOrO 3 dexTa,
YTO HE CO3aa€T 3HAYUTEJIbHbIX HArPY30K Ha CTPOUTE/bHbIE KOHCTPDYKIIUN.
OHAKO, KAK IMOKA3bIBAET IPAKTUKA U PE3yJbTaThl IIPOBOAMMbIX OrHE-
BbIX HCOBITAHUN, MOJYYUThL YCTOWYUMUBLIN, TEXHOJOTMYHBIM U HaJIeKHBII
PE3YIBTAT C UCTIOIBL30BAHUEM MOIOOHBIX OTHE3ANTUTHBIX CHCTEM JOCTATOY-
HO CJIOXKHO. DTO BO MHOIOM OOBSICHSIETCSI OTUPAHUYEHHOCTHIO CHIPHEBOIT
6a3bl 1 0e3a/IbTEPHATHBHOCTHIO MHOTUX KOMIIOHEHTOB, CIeTnMUKOHi paboTh
CTPOUTENbHBIX KOHCTPYKLIUN IOJ OefiCTBUEM MeXaHW4YeCKOW Harpy3KH u
(BaKTOPOB OKPY2KAOIIEH CPebl.

Uccnenosanns B 061aCTH BCIy 9MBAIOMIMXCA (MHTYMECIEHTHBIX) OTHE-
3aIUTHBIX COCTaBOB TpoBomminch, Hadnmuasgs ¢ 30-x rr. XX B. Tepmun
«unrymecuennusiy e k. Oubcen (US Pat. 2442706) u C. Beuute
[P ONUCAHUY IPE/TIOKEHHOTO UMY BCIIY IUBAIOIIErOCSA COCTABA HA OCHOBE
docdopHoit Kucga0Th, GUTYMa U APYTUX KOMIIOHEHTOB. ABTOpaMu MepBoro
[IATeHTa WHTYMECIEHTHOTO OrHE3AIIUTHOrO coctasa sBisiorcs X. Tpamw
(US Pat. 2106938), C. Knap u ap. Vimu ObuT npeIozKeH COCTaB HA OCHOBE
nauaMmmMonuiihocdara, guruanaraMuia 1 GoOpMasIbIeruia, 9To odbecnedn-
BaJIO [IPY HAI'DEBE BO3BHUKHOBEHHE CJIOfl BCILYYEHHOIO YIJIEPOJA.

Hauunas ¢ 60-x rogoB XX Beka, MPUMEHEHNE OTHE3AIIUTHBIX MATEPU-
asioB Habupauio nomyssapaocrs B CIITA. B sror nepuos nabioanocs pas-
BHUTHE HCCJIEOBATEILCKIX PAOOT B OOJIACTU COBEPIIEHCTBOBAHUS CBONCTB
BCITyIMBAIOMINXCST OTHE3AMUTHBIX Marepuasos. Tak, X. Bangepcan [4] B
cBoeit pabore orMerwms, uTo monudocdar aMMOHWS ObLT BIEPBBIE OMPO-
0OOBaH B OTHE3AIMWUTHBIX MaTepuasax B 1965 r., a mpeacTaBjeHHAS UM TH-
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MUYHAA JIJIsT TOTO BPEMEHHU PeIeNnTypa BOIHO-IUCIEPCHOHHOM KOMIIO3HUITIH,
COZIepIKAIast TaKyKe MEHTAIPUTPUT, MEJAMUH, XJIOprnapaduHbl, JHOKCU
TUTaHa U AP., COXpaHAET aKTyaHbHOCTb U B HACTOAIIEE BpeMd. Ha,‘{I/IHaH C
1970 r. mamnHOE HANMpaBJIEHNWE HAXOIUT MUPOKoe pacnpocrpanerne B CCCP.
Tak, B aBTOpCKOM CBHIeTenncTBe (a.c. 568270 CCCP, C 09 K 3/28)
BbIJICJ/IAIOT 3(1)(1)EKTI/IBHI)IQ Orue3anyTHbie KOMIIO3UIIUYA /14 METAJINICCKUX
KOHCTPYKIHi, BKJIIOYAMOIINE BOJOPACTBOPUMOE IOJHMEPHOE CBA3YIOIIEe,
nmosincpochar ammoHusT, MeseM, MHHepaJIbHble HamosHuTean u ap. [Toka-
3aTeIb OMHE3AMUTHON 3(PPEKTUBHOCTH JAHHBIX COCTABOB OBbLT paBeH 52
wmua. Kpome Toro, Teneonos II.II. ¢ coaBropamum (a.c. 963980 CCCP, C
04 B 43/10, C 04 B 19/04) BbIaeasiOT KOMIO3UIMIO JI/Isi OHE3AIUTHOTO
[OKDPBITUA MEeTAJIJIMYeCKUX KOHCTPYKIUU ¢ 1penesioMm orHecroiikocru 60
MuH. /laHHOE BCIOydYMBAIOIIEecs MOKPBITHE COIEPIKAJIO B CBOEM COCTaBe
KU JKOe Ha.TpI/IeBOe CTeK,HO, He(i)eHI/IHOBbeI aHTHHHpeH, a TaK>Ke paBJ'II/I‘IHLIe
OPOI000PA3YIOIIIE MUHEPAJIBI.

dddekT meificTBUS BCIYYUBAIOMIUXCH MOKPBITHI JOCTUrAeTCs IIyTEM
MOTVIOIIEHNs TeIJIa, B PE3YJbTATE BBIIEJICHUS HErOPIOYMX Ta3000pa3HbIX
npoaykTos. Kpome Toro, nokasaresib Orue3ammuTHOl 3¢ deKTUBHOCTH JaH-
HBIX COCTABOB OIPEJIETSAETCA TEIIOBBIM CONPOTHBICHUEM KapOOHU3UPO-
BAHHOTO CJIOA 3a CYET €ro CTPYKTYPHI, ILIOTHOCTH KapKaca, & TaKkKe
TEIJIONPOBOHOCTHIO MMEHOKOKCa [5-9].

Ha ceropusimumii jeHb HA POCCUACKOM PbIHKE OMHEe3aIUThl HabJIio1aer-
Csl JIOCTATOYHO DOJIBIION BHIOOP OrHE3AIUTHBIX cpeacTB. Tak, cruenuaamcTbl
kommannu «AwmBur Tpeiins B pamkax cBoeil medaTesbHOCTH pa3paboTa-
JIM TOHKOCJIOWHOE OTHE3AIUTHOE BCITYUHBAIOIIEECS MOKPHITHE HA, OCHOBE
OPTaHUYIECKOTO PACTBOPUTE/IS I CTAJBHBIX KOHCTDYKIIHI TIOJ HA3Ba-
nuem «Sika Unitherm ASR». CymecTByer HECKOJIBKO PEnenTyp JaHHOTrO
BCILyYMBAIOIIErOCsd COCTABA KakK i O0pabOTKM KOHCTPYKIMH BHYTPH
3JlaHUs, TaK U Ui 0OpabOTKM Ha OTKPLITOM BO3jayxe. MakcumasibHas
OrHe3aIUTHAA 3(PPEKTUBHOCTH, KOTOPYIO CIOCOOHO OOeCIednBaTh TaHHOE
MOKPBITHE TPV HAHECEHWN HA 3AIUINAEMYI TTOBEPXHOCTH, COOTBETCTBYET
2-it rpynne sdgdexktusrocrn (R120 mwmmyr) mo I'OCT P 53295-2009.
Takzke oHUM U3 TPUMEPOB OTHE3AIMUTHBIX HE BCITYUIMBAIOIIUXCS CPEICTB,
HUMEIONUX HNIMPOKOE IIPUMEHEHHE [IJId CTAJTbHBIX KOHCTDYKIUi, sABJISeTCs
ornesamurblii cocras «O3C-MB», upu HaneceHuu KOTOPOrO BO3MOXKHO
obecreunts He Hizke 5 rpymnsl 3¢gdekTusnoctn (R45) ¢ mocrukennem
MakcuMasbHOTO 3ddexTa no 2-it rpymnme orue3amuTHON 3hGEeKTUBHOCTH
(R120) mo I'OCT P 53295-2009. /lanHOe MOKPBITHE OBIAIAET BHICOKAM
Teou30upyonuM 3HMEKTOM s 3aIUIIAEMON TOBEPXHOCTH.

B nokuaze [10] npeacraBieHo omucaHue BCILyYMBAMOIIErOCH MOKPHITUS
CT'K-2, Ha KOTOpOE MOXKHO 00paruTh 0coboe BHUMaHWe. OCHOBY TAHHOTO
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MOKPBITHA COCTABJAIOT XJIOPCYIHMOUPOBAHHBIN TOTUITUIEH U TePMOpPac-
mupsitoruiicss rpadut. JaHHBIE COCTaB SBISIETCS COBEPIIEHCTBOBAHHOMN
perienTypoit u3BecTHOro mokpbiTHs CI'K-1 u coxpansier BCe ero moJioxKu-
TenbHbIE cBOMCcTBA. B cpaBuenun ¢ CI'K-1 tak:ke nmeer psi mpenMyIiecTs:
BJIArO- U MOPO30CTOMRKOCTH, CTOMKOCTb K BO3J€HCTBUIO arpeCCUBHBIX Cpejl
u HedTENPOLYKTOB, BBICOKAs AJAre3us K 3aIUIIAEMbIM KOHCTDYKIIHSM.
Kpowme 3T0r0, OTMEUaeTCA 3HAUYNTENbHBIN TOKA3aTeNb JOJTOBEYHOCTH TIO-
KPBITHSI. DMITUPUIECKUM TIYTEM YCTAHOBJIEHO, YTO TEIJIOOTHE3ANUTHBIE 1
IKCILIYATAIMOHHBIE XAPAKTEPUCTHKY 00bEKTOB MOCIE MMHUTAINH 18-1eTHeit
IKCILUTyaTanuu He yXyamuanch. COrIacHO TeXHWIECKOH TOKYyMEHTAIu Ha,
JIAHHOE MTOKPBITHE 3asBIeHHAs OrHe3amuTHAS 9P HEKTUBHOCTD B 3aBUCHMO-
CTH OT IPUBEIEHHON TOJIIIMHBI METAJLIA, & TAKKE OT TOJIIUHBI IIOKPBITHS,
MOKET JOCTUTATh 10 150 MuH.

YuureiBag pe3yabTaThl HAOMIOJEHWH 32 XapaKTepoM (OpMHUDPOBAHUA
BCITYY€HHOTO TEIJION30IUPYIONIEro €105 OTHE3AIMUTHBIX MOKPBITHIH, & TaK-
JKe HaOJIIOJIeHNs JPYTUX aBTOPOB, MOXKHO CBUIETEIHLCTBOBATH O TOM, UTO
TOHKOCJIOffHBIE IOKPBITUSA PEANH3YIOT MEeXaHN3M HHTYMECIEHINH B OIpe-
JIeTEHHOM WHTEPBAJIE TEMIEPATYP, UTO SBJISETCS MPUYUHON BO3MOMKHOIO
[IPUPOCTA TEMIIEPATYPBI HA HEOOOrPeBaeMOil CTOPOHe 00pa3Ia B HA9AIbHBIH
MIEPHUOJ], OTHEBBIX HCHbITaHuil. [Ipn qocTHXKeHnn coOTBETCTBYIONIEr0 00bEMA
BCIIyYEHHOT'O CJIOS TMOKDPBITUS TPHUPOCT TEMIEPATYPHI HA HE3AIUINAEMOH
MMOBEPXHOCTH MOXKeT cocTaBuTh B mpezaenax 250-350 °C. B mexoropsix
Cllydasix 3Ta TeMmIeparypa MOXKeT MMerb Gosiee BbICOKOe 3Hadenue [11].
Cornacno uccnenosanusim B pabore [12], KOTOpBIE TPOBOAUIUCH MO Me-
Toay cuaxponnoro repmuueckoro ananusa (I'OCT P 53293-2009), Gbuim
YCTaHOBJIEHBI TEMIIEPATYDBI BCIIyYHBAHUSA OTHE3ANTUTHLIX COCTABOB MHTY-
MECIIEHTHOTO THIIA HA OCHOBE HanboJIee IMIPOKO MPUMEHSIEMBIX CBA3YIOIINX.
Tax, B pe3ynbTare TemJOBOIO BO3AEUCTBHA HA KOMIIO3WUINIO HA OCHOBE
CHUJIMKOHOBOTO CBSI3yIOIIero B mHTepBaje Temmeparyp 350-400 °C mpowc-
XOAUT AKTUBAIMs MPOIECCA BCIYYUBAHUS MOKPHITHA. Kpome TOro, aBTop
OTMETHUJI, YTO 0OPA30BAHUE MMEHOKOKCOBOI'O CJIOsi COCTABA HA OCHOBE SIIOK-
CHUJIHO# CMOJIBI IPOMCXOUT B CXOKEM MHTepBaJie TeMmeparyp — 350-450 °C.
Orue3amuTHBIE COCTAaBHI HA OCHOBE AaKPWJIOBOW W BOJHOI MCIEDCHIii,
KOTOpBIE COJIEP’KAT B KAUECTBE BCIYUMBAIOIINXCS JOOABOK MEHTAIPUTPUT
u nosinpocdar aMMOHUS, IUMEIOT TeMIIEPATYPBI BCIIyUNBAHNAS B HHTEPBAJIE
300-450 °C m 300-400 °C coorBercrBeHHO. cxonsa m3 3TOro, HEOOXOIUMO
OTMETUTH, YTO TEMIIEPATYDPbl HAYAJA BCIYIYUBAHWSA COCTABOB, HamOOJIEE
IIUPOKO MPUMEHSEMBIX IS OHE3AIIUTHl CTAJIBHBIX KOHCTPYKIWN, UMEIOT
JIOCTATOYHO BBICOKWE 3HadeHus. OTCIOA JIOTHYHO MPEATOIIOKUTh, ITO 0
MOMEHTA BCIIy4MBaHUs Oy/IeT NMPOUCXOAUTH WHTEHCHBHBIN IPOIDEB 3allld-
IAEMO KOHCTPYKIINH.
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DbdeKT mepBOHAYATBHOTO MPOrPEBa IJIEMEHTa KOHCTPYKIMUA MOXKHO
n30eKaTh B CIy4Yae MpUMEHEHWsT KOMOWHUPOBAHHON OTHE3AIUTHI, pado-
TaroIeil TMOCJAONHO B PA3IUYHBIX TEMIEPATYyPHBIX Jrana3oHax. B coor-
percrBuu ¢ [OCT P 53295-2009 koMOMHMpPOBAHHAS OrHE3AIIUTA — DTO
€10co6 TOBBIIIEHNs] OPHECTORKOCTH CTAJIBHBIX CTPOUTEIBLHBIX KOHCTPYKIHUii
myTéM COYeraHus Pa3IM4YHbIX CIOCOO0B oruesamurbl. Hecmorpsi Ha HOp-
MATHBHOE 3aKpeIlIeHne JAHHOTO MOHATHS, HH(MOPMANHI O MPAKTUIECKOM
MpUMEHEHWH JAHHOTO COcoba MMEeT OTpAHWYeHHBIH xapakTtep. Teoperu-
YeCKue TPEINOCHITKY TTPUMEHEHNUS TOM0OHBIX OTHE3ANNTHBIX TEeXHOJIOTH
¥ HEMHOTOYWC/IEHHbIE HATYPHBbIE WCCAEIOBAHWUS BO3MOMXKHOCTH COYETaTh
pa3NMYHbIE OrHE3AINUTHBIE CPEJACTBA (OTHE3ANIUTHBIE MEXAHW3MbI) LIS
CTPOUTEJIbHBIX KOHCTPYKUMI CBUJIETEIbCTBYIOT O MEPCHEKTHUBHOCTU JIAH-
HOTO HANPABJICHU.

Ha cerogusamuuii 1eHb UMEIOTCS OrpaHUYEHHbIE IPUMeDPbI KOMOUHUPO-
BaHHBLIX CpeACTB orHe3ammrsl. Tak, kommamus «IIpommsoins [13] paspabo-
TaJIa OUHE3AIUTHYI0 KOMOWHAIMIO, MPEJICTABIIAIONIYI0 CO0O0# BCITyINBAIO-
IIIYIOCS PYJIOHHYIO OTHE3AIIUTY, KOTOPAsi COCTOUT U3 CETOYHOrO MaTepHaa,
[IOKPBITOrO MHTYMECIIEHTHONH KPACKO#l. YKa3aHHBIA COCTAB COOTBETCTBY-
er 5-i rpymnme orae3amuTHON 3DMEKTUBHOCTH CPEJACTB OrHE3AIUTHI 110
T'OCT P 53295-2009. ITomumo 3100, MpOU3BOACTBeHHAS KoMIanusa «Orue-
XUM3AITay pa3paboTaia ABYXCIONHYIO0 KOHCTPYKTHBHYIO OMHE3AIIUTHY O
KOMTIO3UIIAIO JJIS METAJIIa, KOTOpas CrnocoOHa obecrnednth 3¢hHeKTuB-
HOCTH B Tipesiesiax oT 1-if 10 4-it rpynmbr orae3anuTHOl 3ddeKTuBHOCTH
cpeacrs orumesanmrel 10 [OCT P 53295-2009. Ilokpsitue cocrour wus
TEIIOU30JIAMOHHOIO MaTepuaja ¥ HAHECEHHOW I[0BEpX HEro BCILyd4u-
BAIOIIEHcs OTHE3aNUTHON KpacKu. [IpuHImN aeificTBUs MOBEPXHOCTHOTO
COCTaBA 3aKJIOYAETCS B OOpA30BAHWM CJIOST B BHJE BCIEHEHHOTO IEHO-
KOKCa, 3aMeJJIA0NIEr0 HarpeB 3AIIUTHON MOBepXHOCTH. BHyTpenHuUit cioit
[IpesiCTaBiIsieT co0O0i MOKPBITHE C BBLICOKON TEIION30IUPYIOIeil CrocoOHO-
CThIO, NOBbIAOIIEE 3DMEKT CHUKEHUs TPOrPEBA CTATBHON KOHCTPYKIUHY.
Kpowme 3roro, ussecrna KOMILIEKCHAs KOHCTPYKTHBHAs OIHE3AIIUTA Me-
TaInIecKuX KoHCTpyKiwit «Craburepm 12». JlamHasg cucTeMa COCTOUT
73 OrHE3AIIMTHOIO PYJIOHHOTO 0a3aJIbTOBOTO MaTepHaJia KAIMPOBAHHOTO
GboBroit 1 OrHE3AIMMTHOrO KJIEAINEr0 COCTaBAa, KOTOPBIH IIPEICTABIISeT
€000t KOMIIO3UIMIO HA 0a3e CHUIMKATHBIX CBA3YIOMUX M MHUHEPAJIHHBIX
nanosiauTeseil. CoryiacHO TeXHUYECKON JIOKYMEHTAIUU HA JAHHBIA KOMOU-
HUPOBaHHbIN Marepuas Obum nposejennbl ucibiranusd 10 FOCT P 53295-
2009 Ha CTATHHBIX KOJOHHAX JBYTABPOBOTO CEYEHU, B XO/I€ KOTOPBIX OBIIO
OTIpesIeJIeHO, UTO YKA3aHHOE MOKPBITHE CIIOCOOHO obecreunTh 1-10 u 3-10
TPYTIBI OTHE3AMUTHON 3(DMEKTUBHOCTH B 3aBUCHMOCTH OT TPUBEIEHHOMN
TOJIIIWHBI METaJLIa.
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B pamkax mHacTogmux mccieqoBaHUil ObLIN pa3pabOTaHbl U UCIBITAHBI
pa3/IMYHbIE PENENTypPhl WHTYMECIIEHTHBIX KoMmmno3uiuii. [lpu mposemermm
WCTIBITAHUHN HA TPOTPEB B YCJIOBUSX, TPUOIMAKEHHBIX K CTAHIAPTHOMY TEM-
nepaTypPHOMY DEXKHMY, HUCIONb30BAJIUCH CTAJIbHbBIE MIacTHHBI (250x270x2
MM) C HaHECEHHBIMU NOKPbITHAMH. C MOMOIIBIO TEPMOITEKTPUUECKUX
npeobpa3oBaTesieil PeruCTPUPOBAIOCH U3MEHEHNE TEMIIEPATYPBI HA HEODO-
rpeBaeMOil MOBEPXHOCTH ONBITHOIO 00pa3lla C TedYeHHeM BpEeMeHH 10
MOMEHTa, IOCTUKEHUsT 00pa3IOM TPEIETBHOTO COCTOSTHUS — KPUTUIECKOM
TeMIIepaTypbl A cTaau. JaHHble NCIBITAHNS MOKA3AJIN, YTO IO MOMEHTA,
HAYAJIA BCILYYMBAHUSA TOHKOCJIONHOE OTHE3AIMTHOE NOKPhITHE (TOsmumHa 1
MM) 06€CHeIMBAET HE3HAYUTENbHBIH 3b(MEKT CHIKEeHNs NPUpOCTa TeMIe-
parypbl Ha HEoGorpeBaemoii nosepxuocru obpasua (pucynku 1 u 2). dro
00YCTIOBIEHO TeITOMDU3NIECKIMI XaPAKTEPUCTUKAMU CAMOTO MOKDBITUS 1
BO3MOKHBIMU (DH3UKO-XUMUIECKUMU TPOIECCAMU, OTPEIEISIONINMA O
TOTOBUTENIBHYIO CTAIMI0 00pPa30BAHUS BCITYIYE€HHOTO CJIOS, TO €CTh CTa IO
epexo/ia OKPBHITHS B BA3KOIJIACTUIHOE COCTOSHIUE.
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Bpewms HcnbITaHUSA, MUH
= = = Tewmmneparypa B ne4un

TemmnepaTypa Ha HeoGorpeBaeMoil CTopoHe oOpasiia

Pucynok 1 — l3menenne TeMmepaTypbl BO BPEMsI UCITBLITAHUS
OTBITHOTO 0OpA3Ia € OTHE3AIUTHBIM BCITY IHBAIOIIAMCS
[MOKPBITHEM Ha, OCHOBE TEPMOPACIITUPAIONIErocs rpadura u
byHKIIMOHATBHBIX 106ABOK

K momenTy navana BCIyYuBaHWs TeMIeparypa Ha HeoDOrpeBaeMoil
cropore obpasua yxke cocrasyser nopsyka 130-150 °C. g HekoTropbix
JPYIUX BApHAHTOB OTHE3AIUTHBIX MOKPBITHH MOMKHO OTMETHUTHL OoJiee
BBICOKWH MTPUPOCT TEMTIEPATYPHI B HAYAIBHBIN TIEPUOJ OTHEBBIX MCITHITAHIH
daktuyecku g0 200 °C, UYTO B KOHEYHOM WTOre CHUXKAET OOt
OTHE3AIUTHBIN 3(hhEKT TPUMEHEHUsT BCITY YUBAIOIINXCS MATEPUAJIOB.
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Pucynok 2 — 3menenue TemnepaTypbl BO BpeMsI UCIIBITAHUS
OTBITHOTO 06PA3IIa € OrHE3AIUTHBIM BCILY IUBAIOIIAMCS
MMOKPBITHEM HA OCHOBE KJIACCUYECKUX AHTUIUPEHOB U
TePMOCTORKIX KOMIIOHEHTOB

Pemnts nmpobremy, CBSA3aHHYIO C JOCTATOYHO CTPEMUTEILHBIM IIPH-
pPOCTOM TeMITepaTypbl Ha HEOOOTpeBaeMOil CTOpOHe 00pasia 0 HaYaJIa
MOMEHTa BCIIyYUBAaHUAd, BO3MOXKHO IPpU CMEMNIEHUN TeMIepaTypbl Ha4dajla
JaHHOrO mpomnecca g0 nokasanmii menee 250 °C, HO B KOMILIEKCE C OCHOB-
HbIM OrHE3alllUTHbIM IHOKPbITUEM, UMEIOIIIUM TEeMIIEPpAaTyPbl BCIIy1YUBAHUA B
npenenax 300-400 °C. Uneitnoit suHmeil pabOThI SABISAETCS yCTAHOBJICHIE
BO3MOXXHOCTHA paBpa.6OTKI/I U IpUMEHCHUA KOM6I/IHI/IpOBaHHOFO OrHe3alrmuT-
HOTO COCTaBa, BKJIOYAOIIEr0 OCHOBHON (BHYTDEHHUIT) 1 BCIIOMOraTe bHbIi
(BHemmwmit) cmon. Baxkuo, 9T0GBI JaHHBIE CIOM PAbOTATH B PA3HBIX TEM-
MEPATYPHBIX AUANA30HAX TAKUM 00Pa30M, ITOOBI MPOTEKAIOIIHI TPOIECC
BbII'OPAHUA U YCA/IKU [IEPBOI'O BCILyYEHHOT'O CJIOM IPUBOAUI K CHHXPOHHOMY
BCIIyYUBAHUIO OCHOBHOIO MIOKPLITHUS 6€3 IPEPBIBAHUS ITPOIECCA HAPACTAHUS
MIEHOTE€HHOTO CJI0s1 U (DAKTUIECKOTO 3HAMUTEIHHOTO IIPUPOCTA TEMIIEPATYPhI
Ha HEOOOTPEeBAEMOIi TOBEPXHOCTH CTAIBHON KOHCTpYKImu. Q4eBuIHO, ITO
JIJ1s1 peaTu3alliy JAHHON uer HeoOXOIUM TIIATeIbHBIH M0100p KOMIIOHEHT-
HOI'0 COCTaBa KaK BHENIHEro, TaK U BHYTPEHHEro CJIOEB.

Cornacno uccaenosanusim Yepuosoit H.C. [14], u3Becren Tepmopac-
mmpsonmiica rpadur mapku JLS-GR-1002 ¢ Temmepatypoii Hauama
BermyunBanus 190 °C. Ormevaercs, 9TO JAHHBIH KOMIIOHEHT ITOJABJISIET
BcreHnBaHue opraxo-docdarHoro cocraBa 3a CIET PeaKINN KOHICHCAIINH
Ha rpaduTe 00PA3YIONUXCS TPYU BBICOKON TeMIIepaType TPOLYKTOB Pa3jo-
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JKeHUs U PeakIuil BCelleHuBarole-kapoonusyomieiicsa dasbl. [lo-Buaumomy,
B KOMIIO3WIIMSAX HA OCHOBE TEPMOPACIIHPSIONIETOCs TpaduTa BIOJHE T0-
CTATOYHO TIEHKOOOPA30BaTe s, & BCIEHNBAOINIE-KapOoHn3upyomas dhas3a
B 9TOM CJIydae siBjisieTcs manuinaeit. Kpome 3T0oro, MOKHO OTMETHTD TATEHT
Ne 2130953 (MIIK CO8L 9/02, CO8L 61/10, CO8L 63/00, CO8K 13/02, CO9D
5/18, CO8K 13/02, CO8K 3/04, CO8K 5/10, CO8K 5/18) na u3obperenue
OTHE3ANUTHON KOMITO3UINY, COMEpKaIeil OKUCIeHHbIi rpadut, Mmoaudu-
IMPOBAHHBINA JIEAAHON YKCYCHOI KHCJIOTOH, CO CTENEHBIO PACIIUPEHNA MTPU
150-200 °C. /lamHOE TOKpPBITHE COCTOMT W3 XJIOPOIPEHOBOTO KaydyKa,
deropopMaIbAETHIHON CMOJIbI, STOKCHIHOTO ojiuromepa u jip. Ho ogaum
U3 CyImEeCTBEHHbIX HEJIOCTATKOB JAHHOI'O INOKPbITUSA ABJIACTCHA IIOHU2KEHHAA
armMocdepo- U BOJIOCTONKOCTD.

TakKe TPEICTABIAIOT UHTEPEC PE3YIBTATHI UCCICTOBAHUI OrHETEILIO-
3alIUTHOT'O TTIOKPBHITUA OJId CTEKJIOTJIACTUKOB Ha OCHOBE HerJ’[OpBHHHJ’[OBOP’I
CMOJIBI, CofepIKalleii B kadecTBe momaudukaropa ¢pocdopbpomasorcoaep-
kaumit onuromep (PIIA) [15]. Apropbl npoBesiu HCHBITAHHS 10 Pa3-
paboranHoit MerTommKe TyTEM BO3IeficTBuUs Ha 0OpaboTaHHBI oOpaser
CTEKJIOILJIACTUKA, HMCTOYHUKA OTKPBITOI'O OI'HA. Pe3yIII)TaTbI HUCIIbITAHNA
[IOKA3aJIH, 9TO MPHU UCIOJL30BAHUU JAHHOIO MOKPBITHS TOJIIIUHON 1 MM,
comepxaiero 7,5% ®IJIA, 3adukcupoBana TeMepaTypa Hadala BCITydn-
Banus B mpezenax 80 "C.

OueBuaHO, YTO pa3pabdOTKa OTAEIbHBIX OrHE3AMUTHBIX [TOKPBITHI
(BCIIyYMBAIOIINXCS MM TEPMOCTONKHX ), UMEIOMIUX OJIHO- UJIA PA3HOMMEH-
Hbl€ MEXaHU3Mbl OI'HE3aIlUTHOI'O ,D;eﬁCTBHﬂ AJ1A KOM6I/IHI/IpOBaHHbIX cucreM
OTHE3AIUTHI CTAJIBHBIX KOHCTPYKIHUI, MOTpPeOyeT IeTAaJbHOrO H3YIeHUS
0CODEHHOCTEH COBMECTHOH pPabOTHI 3TUX MOKPBITHIA, 3bdeKTHBHON pe-
ajn3aliiu CTYIIEeHYIATOr0 MEXaHU3Ma WHTYMECIIEHI[UU. Oco60e BHUMAQHUE
HeO6XO,[LI/IMO YACJIUTH KOM6I/IHI/IpOBaHHbIM BU/JaM OTrHE3alllUuThI, CHOCO6HBIM
obecrmeunBaTh B YCJIOBHAX TOXKAPA TOJITOBPEMEHHYIO PabOTOCIIOCOOHOCTD
CTaJIbHBIX KOHCTPYKIMI, HAXOIAIIUXCA 10/, AefiCTBUEeM BHEIIHEH HArpy3Ku
U Pa3JINYHBIX BHENTHUX (DAKTOPOB OKPYIKAOIIEH CPEJIbl.
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HOrO JEHCTBUS BCILyYMBAIOLIUMXCH KOMIO3MLUN: JUC. ... KaHJ. TEXH.
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PROBLEMS AND PROSPECTS FOR THE USE OF
COMBINED METHODS OF FIRE PROTECTION OF STEEL
STRUCTURES

E. V. Melder, A. B. Sivenkov

FSBEI HE Academy of the State Fire Service, 129366 Russia, Moscow,
Universitetskaya, 1

e-mail: gokamel@yandez.ru, sivenkov01@mail.ru

The use of metal structures allows, under certain conditions, to ensure the durability
and operational stability of construction objects. One of the significant disadvantages is
their low fire resistance. To protect metal structures from fire, various passive methods
of fire protection are used. To increase the efficiency and manufacturability of the types
of fire protection used, it is advisable to consider combinations of flame retardants.
Currently, they are used extremely inactive, since the technology of their application
may becorne more complicated. The paper discusses the possibility of obtaining effective
combinations based on the use of various intumescent systems, as well as heat-resistant

flame-retardant coatings.

Keywords: fire protection, combined fire protection, bulging coatings,
fire-retardant efficiency, steel structures, fire resistance.
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PA3SBPABOTKA ITPOI'PAMMHO-AIIITAPATHOT O
KOMIIJIEKCA MOBUJIBHOT'O
SQJIEKTPOSHIIE®AJIOTPA®A OJIA MOHUTOPUHTA
YTOMJIAEMOCTHI

A. JI. Ilaxupos
Ynmyprekuit l'ocynaperBennsiit Y HuBepcuTer, I. Mkesck, Poccus
e-mail: artdmshakirov@gmail.com

Koznumueraa ycmaaocms 0Ka3b6aem pa3auvHvle He2amueHse 6030elcmeus Ha
YeA0BEKA. YBEeAUNUBAEMCA PUCK 603HUKHOGEHUA GBAPUTHOUT CuMyayuu Ha pabouem
Mmecme, asmompancnopme u m.d. B dannoti cmamwve paccmompeno mecmandapmmoe
METHONO2UNECKOE PpeUleHUE OAA pe2ucmpayuu b6uocuznanros, uxr obpabomru u
0MNPAsKU HA NEPCOHAADHOE HOCUMOE YCMPOTUCME0 C UeAbI0 MOHUMOPUH2A NOKAAMENS
8HUMAHUA (Yycmanocmu). Pewenue opuenmuposano na ucnoav3osanue 6ecnposodnozo
unmepdetica u aKKYMYAAMOPHOE daexmponumanue. B npuopumeme munumanvran

cebecmoumocmo.

KiroueBbie ciioBa: 99T, ycranocts, Buumanue, AL, ESP32, Bluetooth.

Bsegenune

B pabore [1] aBTOpbI ¢ IOMOIIBIO 256-KaHAILHOIO 3JIEKTPO3HIedATI0-
rpada moapoOHO MCCIEIOBATN M3MEHEHNe WHIEKCA YTOMJIEHUS BO BPEMS
JJINTEIbHON KOTHUTUBHON HATPY3KU, BbLJIEIUB HEKOTOPbIE 30HbL, B KOTOPBIX
9TO U3MEHEeHUe BhIPayKeHO HanboJsee IpKo. BBIIO pereno OprueHTHPOBATHCS
HA MUHAMAJIBLHOE KOJMMIECTBO KaHaaoB (0T 1 10 8), n3Mepsiomumx napamMer-
PbI UMEHHO B 9TUX 30HaX.

TpeGoBanoch pa3paboTaTh JEMOHCTPAIMOHHBIN CTeH| (B MEPCIEKTHBE

3aKOHYEHHOE yCTPONCTBO), CHOCOOHBIA CHATH M OHU(POBATH CHIHAT
[OPsJIKA HECKOJIbKUX MUKPOBOJILT. Takke HeoOXoauMo ObLIO 0DecrevuTb
M3OJIAIAI0 [I0Tb30BaTe sl OT dmekTpudeckoit cern 220B. I[Tosromy ObLTO
DEIlleHO UCIOJIh30BaTh MUKPOKOHTPOJIJIED € GECTIPOBOIHBIM DAJHOMHTED-
deiicom s epeadn JaHHBIX HA [EPCOHAJIBHOE HOCHMOE YCTPOHCTBO, Ha
KOTOPOM He IIpeACTaB/IdAeT CJTOXKHOCTU IIPOAEMOHCTPUPOBATH BBIYUCJICHHBIE
[IOKA3aTeJIu B pPeajlbHOM BPEMEHH, a CaM allllapar CJIejaTbh CIOCOOHBIM
pa6OTaTb JJIATEeJIbHOE BpeMdA C IIOMOLIBIO IIATAHUA OT JIMTUHA-UOHHOIO
AKKYMYJIATOPA, HE UMEIOIIEro KaKOH-Tub0 3JIeKTPUYIECKOil CBS3U C CETHIO
220B.

105



Paszges I1

OcHoBHag 9acThb

ATIIT GonBIIMHCTBA MUKPOKOHTPOJIJIEPOB HE CIIOCOOHO Mpeobpa3oBaTh
CUIHAJ IOPSAAKA HECKOILKHX MHKDOBOJIBT, [OITOMY TPeOOBAJIOCh €ro
YCUIUTD. B amanormunbix yCTpOﬁCTBaX CO C¢XeMaMu B OTKPBITOM
nocryme [3,4] sra npobiema pemaercs b0 UCIOIb30BAHUEM CHELHUATBHON
MHUKPOCXeMbI ¢ ycunureasmMu u  MuorobutHeiMu ATl (mampuwmep,
ADS1299) co MHOXKECTBOM KaHAJIOB, JHUOO FWCIOJH30BAHUEM KACKAIA
MHCTPYMEHTAJILHBIX YCUINTENeR 1Jis KayKI0ro Kanasa anmapara 991

B pesynbraTe momcka aHAJOTHYHOTO DPeEIIeHHsS, HO C MeHee BBICOKO
CTOMMOCTBIO, OblIa HaligeHa u npumenena Mukpocxema AIITT HX711, npex-
crapysitonas coboit 24-6urHblii curma-gensra AIIL ¢ nHCTPYMEHTAIBLHBIM
ycunurenem Ha Bxoze. Kpome Bo3amoxkuOCTH 128-KPATHOTO yCUTEHS, BHICO-
kas paspagnocts AL (3cpdbexrusnoe amucno 6ur — npumepno 16) Takxe
[03BOJIgeT Jiydiie pa3iuduTb curiajs. OrpaHuveHueM TakxKe siBJISercs
umskag auckpernoctb AIIT (80 I'm), HO 1y paccMaTPUBAEMBIX IieJteii
JIAHHOE OrpaHUYeHNe HE3HAUWTEHHO, TAK KaK BCE OCHOBHBIE PUTMBI DI
JIeXKaT Kak pa3 B obnactu crekrpa Huzke 40 I,

Boina paspaboraHa NpHHIMOKATIBHASL CXeMa AHAJOTOBOIO MOJYJISA C
AT, GbuabTpoM 1O NUTAHWIO Ul AHAJOTOBOTO MUTAHWS, (DUIBTPOM
BBICOKHX YaCTOT JJIsI 3JIEKTPOIOB (PUCYHOK 1).

B [3] u3noxken ucnonb3yemblil cnocod pacdéra MoKa3aTess BHUMAHUSI
R (dopmyna 1):

R="2 (1)

e B, — yposenb anbda purmos, g — yposenb 6era puTMOB.

B kaduecTBe MUKPOKOHTPOJIJIEpA OBLIO PEIIeHO MCIojIb30BaTh ESP32.
Tlocne Bbramcsienuss purmoB I myrém Haxoxenus 128-rodedHOro
ObicTporo npeobpaszoBanus @ypbe, JaHHbIE ObLIO PEIIeHO OTIPABJIATH 10
Bluetooth. B pesyabrare momcka ObLTIO OOHApYKEHO, UTO MOXKeT OBITh
UCIONB30BaH MPOTOKOT 5] (mcnons3yer Bluetooth Serial Port Profile). s
9TOr0 MPOTOKOJIA CYIIECTBYET MHOXKECTBO IIPUJIOKEHUH 151 CMapTdOHOB, C
IIOMOII[HI0 KOTOPBIX MOKHO II€DEIaBaTh MCXOAHbIE JAHHDbIC U BHIUUCJICHHbBIE
[IAPAMETPBDI.

Jlns mporpammvupoBanus ESP32 6bu1 ucnonn3osan ESP-IDF u ESP-
DSP nna BII®.

J17151 TPOBEPKH IEMOHCTPAIMOHHOTO CTEH 1A OBIT NCTIOIB30BAH TECTOBBII
rapmonunueckuii curaan 10 ', remepupyemsrii IIATI ESP32. C nomomipio
PE3UCTHBHOTO JEINTE/IA HATPSKEHNSA U BUPTYAJbHON 3eMyn (HANPSKEeHne
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Pucynok 1 — IlpuanunuasbHasg cxeMa aHAJIOrOBOTO MOIYJIA

KOTOpPOil PABHO TIOJIOBMHE HANPSI’KEHWsl THUTAHUSA), €ro pasMax ObuI
YMEHbIIIEeH JI0 24 MKB.

3akaroueHne

Paspaboranmbiii 1eMOHCTPAIMOHHBIN ammapar yCHIEemHO PACITO3HABA
TeCTOBBIN curHAN (0TOOpaskasa Mo OTIaA0uHOMY uHTEpdEHcy B TCeBIO-
rpadudeckom pexkume rpaduK CIEeKTPa ¢ OTYETIUBBIM ITUKOM B 00J1aCTH
10 T'u), conpsrasuca co cMapTdOHOM U OTIPaBJIsAI AaHHbIE (YPOBHU PUTMOB
93T u ypoBeHb BHUMAHUSI), KOTOPBIE YCIEIIHO OTOOPAKAIINCH Ha IKPAHE.

Pemenne mokazano cBo pabOTOCTOCOOHOCTH JJIst  PErHCTPAIN
OMOCHTHAJIOB ¥ OKA3aJOCh JEIIeBJIe YIOMSHYTHIX B OCHOBHOH YacTH
peH_IeHI/Iﬁ CO CIHeIUuAJU3UPOBAHHBIMU MHKPOCXEMaMUu [JId PEerucTrpaliuun
3MIEKTPOIHIEDATOrPAMMBI, KOTOPbIE OPHEHTUPOBAHBI HA BU3yaJbHBIH
AaHaJIU3 U I[I03TOMY AOJIZKHBI IIPEJIOCTABJIATD U3JIMIIHIOI JI€TAJIU3AIUTO.

Takyke [JOMYyCTUMO WCIOJB30BAHUE JAHHOTO PEIIEHUs He TOJIbKO
qust anmaparoB 99I, HO W s ApYyruxX TWIIOB CUTHAJOB, HAIMPHUMED,
perucrpanusda MBIIIIEIHON aKTUBHOCTU TIEePCHEeKTUBHA IJIA 9K30CKEJIETOB.
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DEVELOPMENT OF A SOFTWARE AND HARDWARE
COMPLEX OF A MOBILE ELECTROENCEPHALOGRAPH
FOR FATIGUE MONITORING

A. D. Shakirov
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: artdmshakirov@gmail.com

Cognitive fatigue has various negative effects on a person. The risk of an emergency
situation at the workplace, motor transport, etc. increases. This article discusses a non-
standard technological solution for recording biosignals, processing them and sending
them to a personal wearable device in order to monitor the indicator of attention
(fatigue). The solution is focused on the use of a wireless interface and battery power

supply. The priority is the minimum cost.

Keywords: EEG, Fatigue, Attention, ADC, ESP32, Bluetooth.
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PABPABOTKA ABTOMATU3MPOBAHHOI CUCTEMEI
YIIPABJIEHN S PASOATYNKOM KOPMA HA BA3E
MUNKPOKOHTPOJIJIEPA ATmegal28rfal

A. B. Kpusosa
Ynmyprekuit l'ocynapcrBennsrii Y HuBepcuTer, I. Mkesck, Poccus
e-mail: krivovaav@mail.Tu

B cmamuve npueeéeno ONUCaAHUE NPOUECCH paspaﬁomnu a8momamu3uposarHoti cu-

Cmembt YnpasaeHus pazdamyuukom Kopma Ha base murkpoxormpoanepa ATmegal28rfal.

KuroueBble ciioBa: KOPMYIIKA; pa3laTiUK KOpMa; MEKPOKOHTPOJIJIED; 3/ TeYaTh

Bsenenne

Buiasienue joMainmHUM OUTOMIEM 3a49acTyio HeceT 3a Co0Ooil psn
npobsieM u 00s3aresbeTB. Ha JIAHHBIE MOMEHT B INPOJAXKE MOXKHO
HalTU PpPa3HOOOpPA3HbIE yCTPOWCTBA, MPEJOCTABIAIONME BO3MOXKHOCTH
[I0 KOHTPOJIIO KOJMYECTBA M KA4YEeCTBA IUTAHUSA JOMALIHMX IIMTOMIIEB,
OCHOBHOE WX pasjuune — (DYHKIIMOHAJ U IIeHa.

Asromarusanus mpormecca OOECIeUueHus MUTOMIEB KOPMOM — 3TO
KOMILICGKCHBII MEXaHW3M AaBTOMATH3AIMA, MO3BOJISIOMINNA OpPraHn30BaTh
pabouwmii mporecc uesoBeKa HauboJiee JIEPKUM U JIOCTYIHBIM CIIOCOOOM,
OCBODOIUTH OT HENOCPEJCTBEHHOIO y4dacTus B (DYHKIMU YIPABJICHUS W
HaOJIIO/EHUS 34 IIPOIECCOM.

OmnucaHue nmpeaMeTHOUN obJiacTu

enbio paboThl ABJISAIOCH CO3JAHME CIEIUATH3UPOBAHHOIO 3JIEKTPOH-
HOTO YCTPOUCTBA JJjIs aBTOMATHYECKOH Momadn KopMa Ha 6a3ze MUKPOKOH-
tposiepa Atmegal28rfal (masee kopmymka).

Vcxons w3 TOCTABJIEHHOH 1eM, ObLT BBICTPOEH Dsifl 33729 I, a
nMeHHO: 1) pazpaboTarTh JIOTHYECKYH) CXEMY CHCTeMbI; 2) pa3paboraTh
JIEKTPUIECKYIO CXEMY CUCTEMBI; 3) CTPOEKTUPOBATH KOPITYC; 4) M3TrOTOBATH
KOpmyc; 5) nmpou3ssectu cO0PKyY; 6) MPOBECTH TECTUPOBAHUE yCTPOHCTBA.

Takzke ObLT TPOBEIEH aHANIM3 yKe CYIIECTBYIONIUX AHAJOTOB W HA
OCHOB€ BbI/JI€JICHHbIX IIJIFOCOB U MUHYCOB B CUCTEMY BHOCHUJIMCb U3MEHEHUA,
YTOOBI He JIOMYCTUTDH TOSBJIEHNS TAKUX YK€ HEJIOCTATKOB.
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NMHCcTpYyMEHTBI

Slnpom cucremsl siBisiercss MUKpoKoHTposiep ATmegal28rfal [9]. Ha
pucynke 1 mpejicTaBieHa CTPYKTYPHAsl CXe€Ma CHCTEMBI. Y IPABJISIONIAS
nporpamma s MK nanucana na sa3wike C.

o o [ |~

Cya-n1-1

Pucynok 1 — CrpykrypHas cxeMa CHCTEMBI aBTOMATHYIECKOH
nojadu Kopma 6aze MUKpokoHTposiepa Atmegal28rfal

Paszpaborka kopuyca kopmyuiku nposejena B nporpamme FreeCAD.
TTocse mocTpoeHus TpeXMepHO MOJENU BCe JeTajld ObLIN 3arpyKeHbl B
nporpammy-ciaiicep Polygon X miist moaroToBku K medary u B JaJbHEHIIEM
nanedaranbl wa 3D mnpuntepe Picaso Designer miacrukom ABS. Ha
U3rOTOBJIEHUE BCEX JIeTasieil Kopiyca ymuio 45 gacos (6e3 yuera BpeMenwu,
[OTPAYEHHOrO0 HA [OBTOPHOE M3TOTOBJIEHWE HEKOTOPBIX JeTajieil u3-3a
nedeKToB nevarn).

Ha ochoBe cTpykTypHOH cxembl (puCyHOK 1) 6bLn HM3rTOTOBIEH
unrepdeiic aisa A ynpasiaeHna KOpMymKoii (n300pazken Ha pucyHke 2),
KOTOPBI COCTOsJI U3 KHOLOK /sl YUPABJIEHUS M YeTbIPEXPa3PsHOIO
CEeMUCErMeHTHOTO UHAUKATOPA JJIs BHIBOIA MH(MDOPMAIINH.

Bak/II0YUTeIbHBIM ITAIOM Oblia COOPKA BCErO KOPILyCa KOPMYIIKH.
s sToro ObLIM HCIOMb30BaHbI BUHTLI U Tafiku. leTanu He TpeboBaau
JIOTIOJTHUTETLHOTO  CBEPJIEHUS, TOCKOJBKY BCE OTBEPCTHS It COOPKH
ObLIM CIeNaHbl HA JTale CO3JAaHME TPEeXMepHBIX Mozeseil. Hanecenme
JIOTIOJTHATEJIbHOM  pe3bObI  HE NOTPEOOBAJIOCH TAaK KaK IOBEPXHOCTb
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Pucynok 2 — Unrepdeiic ynpasaenus CUCTEMOM: &) BUJ CIIEPEIH;
6) Bug c3aau

oTBepCTHil MMeeT peOPHUCTYIO TEKCTYpY, KOTOPas MOSABIISIETCS MPU MedaTH
ua FDM npunrepax. Urorosas cbopka m3obpazkeHa Ha PUCYHKE 3.

B uTore noyYnsioch yCTPORCTBO CO CAEAYIONMMU XapPaKTEPUCTHKAMMU:
Paszmep: 310 MM x 130 MM x 270 MM;
O6bem Komreiimepa: 3 suTpa (MOXKET OBITH IOHNOJHHUTENHHO
pAaCITUpEH);
VerpoiicTBo paboraer or cetu yepes 0ok nuranus Ha BV 2A;
Ha paHHbIii MOMEHT NPHCYTCTBYeT OfuH pexkuM paborer  (mo
Taiimepy).

Pucynok 3 — Kopmyc cucreMbl aBTOMATHYeCKO TOTa4U KOPMa
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3akiroyeHune

PaspaboraB cucremy aBTOMATHYECKOrO YIPABICHHUS PA3IATINKOM
KOpMa ¥ TpPUMEHHB e€ Ha TPAKTUKe, UeJOBeK OCBOOOIUT cebd OT
TIOCTOSTHHOTO KOHTPOJIS PACHHUCAHUS KOPMJIEHWS JIOMAITHero THTOMIIA,
a TakyKe IMO3BOJIUT KOHTPOJUPOBATH O0BEM MOPIW TPW KOPMJICHWH.
Koneuno, 310 He MONHOCTHIO WCKIIIOYAET XO3SIWHA W3 JKU3HU JIOMAITHErO
NUTOMIIA, HO 3HAYUTEJFHO YIPOIIAeT PYTHUHY, CBA3AHHYIO C KOPMJIEHHEM.
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DEVELOPMENT OF AN AUTOMATED FEED DISPENSER
CONTROL SYSTEM BASED ON THE ATMEGA128RFA1
MICROCONTROLLER

A. V. Krivova
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1

e-mail: krivovaav@mail.ru

The article describes the process of developing an automated feed dispenser control

system based on the ATmegal28RFA1 microcontroller.

Keywords: feeder; feed dispenser; microcontroller; 3d printing.
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BE3OIACHOCTDL BHEJAPEHU S
9JIEKTPOOBOPYJIOBAHUS NOJIKOPMKI PACTEHUI
VIJIEKHUCJIBIM TA30OM B COOPY2KEHUSIX
3AIMUIIEHHOTO TPYHTA

U. P. Baadvkun , M. A. Hearnos

OI'BOY BO «IxeBckasd rocymapcTBeHHAS CETbCKOXO3INCTBEHHAS
aKaIeMusi»

e-mail: aep-ivan@mail.Tu, mitim1995Q@mail.ru

B sudy mozo, wmo 6 ammochepe 3emau HE BVLCOKAA KOHUEHMPAYUUA Y2AEKUCAO20
2030 6VPAULUBAHUE PACTNEHUT 8 TOJOOHBT YCAOBUAT ABAAEMCA PAKMOPOM, 02PAHUNU-
BANOULUM YPOACATHOCTND, HO € NOMOUDLIO CNEYULAUSUPOSAHHOT YCTNAKOBKY, KOMOPAA
ocywecmeaasem nodkopmry pacmenuti CO2, moncHo dobumbvbea Y8eAUMeHUs YPoHCali-
HOCTIU U KOHMPOAUPOBAMD NPOYECC 6e€2eMayuu U ysemenus pacmenuti. ITodawy
Y2AEKUCA020 2030 NPEONONGZAEMCA KOHMPOAUPOBATD NPU NOMOULL HENOCDEICTNEEHHO20
603deticmeus Ha 8030YWHbBLT U 600AHOT Hacocw.. B dannoli cmamve nposeden pacuem
MOULHOCTIU dAEKMPOI6Uzameneli 6030YUWHBT U B00AHVET HACOCO8, NO0JOOPAHYL HACTIOM-
Hble npeobpasosamenu, G MAK Hce NPUBELIEHB APLYMEHMBL 6 MOAbL3Y be3onacrocmu
UCNOADL308AHUA OAGHHOT YCMAHOEKU.

KurouyeBble ciioBa: CHCTE€Ma YIPABJIEHUS, YIVIEKHCIBIH Tra3, COODYIKEHHS
3AIUIIEHHOr0 FPYHTA, PEryJIMpPOBAHUE SJIEKTPOABUraTesiedl, 6€30macHOCTh, 3AIMUTa OT

nopaKeHud JIEKTPUIECKUM TOKOM.

Bsegenne

Bompoc monkopMku pacTeHuii B OBOIIEBOIYECKUX W I[BETOBOIIECKUX
xozsiicrBax Poccuiickoit @enepanyy Ha CErOIHSIIHUN J€Hb OYEHb BAYKEH.
Ocrpo cronT BOHpPOC 0O OCYHMIECTBIEHHMH IIOJKOPMOK YIJIEKHCJIBIM TIa30M
pacTeHuil B COOPYKEHUIX 3alllUIIEHHOro rpyHTa. He BbIcOKasg KOHIEHTpa-
[IMsT YIJIEKUCIOTO Ta3a TPV BHIPAIIMBAHWY PACTEHUN SBJsIeTcss (hakTOpOM,
OrPAHUYMBAIOIINM YPOKANHOCTH. Kak n3BecTHO pacTeHusIM JIJIsi OCYIIECTB-
nennst HOTOCHHTE3A HEOOXOMAUMO OOJIBINOE KOJIWYECTBO BO3IyXa, TAK KaK
COJIepzKaHNe YIJIEKHUCIOr0 ra3a B aTMOChEPHOM BO3yXe COCTABIISIET BCETrO
mumb 0,03%, TO 3TOr0 HEAOCTATOYHO JJIsi ONTUMAJIBHOIO POCTA U Pa3-
BuTHs pacrenuil. IIpu HemocTarourHoM Bo3mayxooOMmene, comep:kamne COo
B TEIJIUIAX B Pe3yJIbTaTe €ro WHTEHCHBHOTO TMOTJIOMIEHUS PACTEHUSIMU
moxker ymacth amke 0,01% m GOTOCMHTE3 MPaKTHYeCKW MPEKPAIIACTCS.
Mzyuenne 6e30mMacHOCTH TEXHOJIOTHI MOAKOPMKH KYJIbTYD 3aIUIIIEHHOTO
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IPYHTa YTJIEKHUCJIBLIM Ta30M, a BMeCTe C TeM IOBbImeHue 3(hdeKTuBHO-
cTi paboOTHI 3JIEKTPOOOOpPYHAOBaHUsS s moakopmku pacreruit COs, a
TaK’>Ke TPOBEJEHNE pacdeTa HeOOXOINMOM MOIIHOCTH 3JIEKTPOIBUTATEIEH
JJIsl YCTAHOBOK IIO I€HEPAIMK YTJVIEKUCJIOTO Ta3a fABJISETCS MPUOPUTETHOMN
3a/1a4eil 11 JAHHOTO MCCJIeIOBAHUS.

OcHoBHag 4acTh

IIpu pa3paboTke YCTAHOBKH MOAKOPMKH PpACTEHWH YTJIEKUCIBIM
ra3oM MPEIIOIaraeTCs WCIOAb30BATh TOJNBUHUIXIOPUIHBIE TPYObI C
BMOHTHDOBAHHBIMU B HHX 3J€KTPOMOPCYHKAMU, KOTOPBIE CIIOCOOHBI
no3upoBano nogasarb COy B 00bEM INOMENIEHNs 3alMIIEHHOrO IPyHTa, a
TaKKe JJId MOJJIePKaHusd HYKHOIO JABJEHUS MPEANoJaraeTcsa yCTaAaHOBKA
BO3/IyTITHOTO HACOCA, HA BXOJE B CUCTEMY Tra3oB OT KOTeNhHOW. B KadecTre
JIOTIOJTHUTEIbHOU TIOJIKODMKM pACTEHUl MOXKHO WCIOJIb30BaTh BTOPOM
OTCeKANil KJIamaH, KOTOPbIi Oy/ieH HACKHIMIATh BOMY YTJIEKUCIBIM Ta30M
(pucynok 1).

Omeexaou kaanay — Bo3eisy Hacoo

HCTOYHHR H3AY49eHHS |

Pucynok 1 OOGumii BuJ| ycTaHOBKA

JlaHHYI0 YCTAHOBKY IPEJINOJIAraeTcs WCIOJb30BaTh B COBOKYITHOCTH
C IPYTUMHU IIPOLECCAMH BBIPDAIUBAHUA PACTEHUI B COOPYKEHHU 3alllu-
[IEHHOTO TPyHTa. Besg Biie ommcaHHas ycTaHOBKa Oymer aeiicTBOBATbL B
ABTOHOMHOM PEXKNME, aBTOMATUYECKN KOHTPOJIUPYS HE TOJIbKO KOHIIEHTPa-
I[IMIO YIVIEKHCJIOTO Ta3a, HO U OCTAJIbHbIE MPOIECCHI (IIOIUB, OCBEIIEHHOCTD,
Temmieparypy). laHHas KOHCTPYKIMsS MO3BOJMT MWUHUMW3WPOBATH BDEMSI
npubuBaHusa nepcoHasa B pabodeil 30He, 8 UMEHHO HEOCPEJICTBEHHO BO3JIe
OmacHOrO 00OPY/IOBAHMUs, YTO OJATONPUITHO CKAXKETCS Ha 0e30MacHOCTH
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nmonei. s Toro 4Tod BBIOPATh HEOOXOTUMBIN 3JIEKTPOIBUTATETH OBLIH
MPOBEJIEHBI PACYETHI U ONpeIeeHa MUHUMAIBHO HEOOXOAUMast MOITHOCTD
HCIIOIH3YEMOr0 JIEKTPOABUIATECH BOJSHOIO M BO3IYIIHOIO HACOCA JIJIST
YCJIOBHOT'O COOPY2?KEHHS 3AIUIIEHHOIO I'PYHTA € IoMmaabio 900 KB.M.

IIpu mpoekTmpoBannm ycTanoBKm ObL1 mposemen pacder (1), (2) m
BBIOPAHBI 3JIEKTPOABUTATENN BO3/YIIHOIO W BOJSAHOTO HACOCOB. VIMeHHO
JUIs 9TUX 3JIEKTPOABUIATENEH [IPE/NoJIaraeTcs yCTAaHOBKA YaCTOTHBIX
npeobpa3oBaTeeii.

P,=p-g-Q H, (1)
rae: P, — nose3nas MOIHOCTH, BT; p — mI0THOCTH IIepekavnBaeMoii Cpepl,
Kr/M3; g — yckopenue cBoGOiHOTO Tajenus, M/c?; @ — pacxond, m3/c; H —
ob1uit HATIOp, M.

[Torpebiisiemast HACOCOM MOIIHOCTH OyJeT paBHa:

.q-0-H
p_r9QH 2)
n
KIIA macoca: 0,9 momesmag wmomHOCTL Oymer P, = 1,62 kBt, a

norpebisiemast HacocoM mornHocTsh P = 1,8 kBr.
IMon nmammbre ycmosusi momxomut Hacoc Pedrollo HF 150B. Taxske
MPOBEIEM PACYeThl YJIEKTPOABUTATE IS BO3IYIITHOTO HACOCA.

-H
P—(11.-16). 21 3)
1000 - m -2
rae: () — TpPOW3BOAWTENHHOCTH BEHTUISATOPA, M3 /c; (1,98 yruekucubrii
ra3); — naenenue, [la; n; — knn Bertumaropa; 1.1... 1.6 — xkosddunuent

3amnaca. MoKHO IPUHATH /17151 OCEBBIX BEHTUIATOPOB 7)1 = .5...0.85 n aisa
nerrpobexunpix 71 = 0.4...0.7; 7o — kg nepenaqu: 73 = 0.92...0.94
— g KiamHOpeMeHHO#H; 72 = 0.87...0.9 — nmg naocKopeMeHHOI.
IIpeanomaraercs mepemada Mpu MOMOIIMA TPSIMOTO BaJja, CIEIOBATETHLHO
n2 = 1.

Kparuoctu Bo3myxooOMena fjist Ternauil paBia 1ky0.M B MuH HA 1 KB. M
MJIOMIA/IN, TIPYU HEIOCTATOYHOM BO3/IyXO0OOMeHe pacTeHus moruOHyT. Eciam
teruna maomaaso 900 KB. M, TO KPATHOCTH 0OMEHA BO3/IyXa JOZKHA ObITDH
900 kybomerpos B Mu miu 54000 kyO. B 9ac HE3ABUCUMO OT TEMIIEPATYPBI
BO3IyXa. [3,4]

Wcxonu u3 BhIMIENepednCcIeHHbIX JAHHBIX, MOJIYYaeTcs, YTO TpebyeMast
MOIIHOCTh JJIsi 3JIEKTPOJBUraTesisi Bo3aynHoro Hacoca (P) pasna 26,19
kBT, mo 3Tm gaHHBIE TOIXONMT 3jeKTpoasurarens AP 180 M2,
momzocTsio 30 kB, 3000 06/MuH. BoiOpaHHbIe 3/1€KTPOABUIATENN UMEIOT
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k7acc 3amuTsl [P 54, a Takrke npeamosaraeTca OCHACTUTb UX CPeACTBAME
3aIIUTHI OT CIyYaiHBIX TPAUKOCHOBECHUIA.

JI71s1 I7IaBHOTO PEryIupoOBaHus CKOPOCTH ACHHXPOHHOTO 3/IEKTPO/IBATA-
TeJsIsl [IPEJIII0JIAraeTCs UCIOIb30BaTh 4aCTOTHBIN npeobpasoBaresb, KOTO-
Pblif 3a CYeT CO3JaHUA HA BbIXOJIE 3JICKITPUUYECKOI'0 HallPpAXKeHUs 3aaHHOI
YACTOTHL OY/IET yIPAaBIATH 3JIEKTPOJABUrATEEM, a CIeJ0BATENIBHO OJJIEP-
JKUBATh HEOOXOMMOE JaBjieHne B cucreMe (pucyHok 2) [5,6].

Ynpabrawiu
KOMILIOMED

Yacmomusi Yacmomusi
npeodpazobamess || npeadpasobame/s

INexmpodbueamerns || 3nexmpodbueame/s
bodanozo Hacoca || boadywrozo Hacora

Pucynok 2 — Cxema B3anMOIeiiCTBIS 4aCTOTHBIX
mpeobpa3oBaTeiei

IIpOMBIIIIEHHOCTHIO BBITYCKAIOTCS YaCTOTHBIE TTPEOOPA30OBATENN JJIEK-
TPOWHIYKIIMOHHOTO THUTA, TWPEICTABJSIONIETO €000 MO0 KOHCTDYKITHH
ACWHXPOHHBIN JABUTATETh C (DA3HBIM POTOPOM, PAOOTAINHIT B DEKIME
rereparopa-npeodbpasoBaresisi, U IpeodpPa30BaTe/d JIEKTPOHHOTO THUIIA.

Yacrorable mpeobpa3oBaTesd 3JIEKTPOHHOIO TUMA YACTO MPUMEHSIOT
JIJIST TIJTABHOTO PETyIMPOBAHUST CKOPOCTH ACHHXPOHHOTO JIEKTPOIBUTATEIST
WJIA CHHXPOHHOTO JIBUTATEJIS 3a CUeT CO3/aHUs Ha BBIXOE mpeobpa3oBaTe-
Jisl JIEKTPUYECKOrO HAIIPSKEHUsl 33/IAHHON 9acToThl. B mpocreitux ciiy-
4YasgX PEryJMpPOBAHUE YACTOTHI U HANPSXKEHUs TPOUCXOJUT B COOTBETCTBUI
€ 3aJTAHHON XapaKTePUCTUKON , B HAOOJIee COBEPIIEHHBIX Mpeobpa3oBaTe-
JIIX Peasn30BAHO TaK HA3BIBAEMOE BEKTOPHOE YIIPaBJIEHUE.

Yacrorubiii mpeodpa3oBaTeib 3JIEKTPOHHOTO THIIA — 3TO YCTPOHCTBO,
COCTOSIIEE U3 BBIIPAMUTENS (MOCTA MOCTOSHHOTO TOKA), MPeobpa3yoero
epeMEeHHbI TOK MPOMBIIIJIEHHONR YaCTOThI B IIOCTOSAHHBIN, M MHBEPTOPA
(mpeobpazoBatens) (unorma ¢ IINM), npeoGpa3yroInero mOCTOSHHBIH TOK
B TIepEMEHHBINH TpeOyeMoil YaCTOTHI W aMILIUTY/IbI. BBIXOIHBIE THPUCTOPHI
(GTO) mm tpamsuctoper (IGBT) obecneanBaloT HEOOXOMAUMBIH TOK JIJIst
[HUTAHUS JIEKTPOABUraTess. [7]
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IIpenmyiiecTBa 4acTOTHBIX IIpeoOpa3oBaTeiei

OCHOBHBIE TIPEMMYIIECTBA WCIIOJIB30BAHUS JACTOTHBIX Mpeodpa3oBaTe-
JIeit:

1) dxonommsa smexrposneprum. llpmvenenne Y11 mosBomsier CHU3HTH
MyCKOBBIE TOKU W PETYIUPOBATH MOTPEOISEMYI0 MOIIHOCTH JIBUTATEIST B
3aBUCHMOCTH OT (DAKTUYIECKON HATDY3KH.

2) VBenwdeHwe CPOKA CJIyKObl MPOMBIIIIEHHOrO OGOPYJIOBAHUS.
IlnaBubIfi Tyck W peryampoBKa CKODOCTH BpPAIEHWs MOMEHTA Ha
BaJly I[IO3BOJISIOT YBEJUYIUTH MEKPEMOHTHBI WMHTEPBAJI H IIPOJJIUTD
CPOK JKCILTyaTallUU 3JeKTpoasurareseil. Bo3MOXKHOCTE OTKa3aTbCA OT
PEIYKTOPOB, JPOCCETUPYIONINX 33/IBUKEK, JIEKTPOMATHUTHBIX TOPMO30B
U JOPYrOf peryjupyromeid amnmaparypbl. CHHAXKAIOIIEH HAJAEXKHOCTb U
yBEIUYIUBAOIIEH SHEPTronoTpedIeHne 000Dy IOBAHNUS.

3) OrcyTcTBIE HEOOXOIUMOCTH MTPOBOJUTH TEXHUIECKOE 00CITY AKUBAHUE.
YIl me mMeroT IBUAKYIIUXCS JaCTeil, HyKIAIOIMUXCS B PETYASPHON 9UCTKe
7 CMa3Ke.

4) BO3MOXKHOCTb YJAJIEHHOTO YNPABJIEHHS W KOHTPOJS MapaMeTpOB
00Opy/IOBaHUs C JIEKTPONPHUBOAOM. BO MHOTMX YaCTOTHBIX MpPeOOPa30-
BaTEJIAX PEAJIN30BAHA BO3MOKHOCTD I[TOJIKJIIOYEHHS Y/IAJIEHHBIX yCTPOUCTB
TeJIeMeTPUU U TeJIeMeXaHUKHU, OHU MOT'YT BCTPAMBATHLCA B MHOTOYPOBHEBBIE
CHCTEMBI ABTOMATH3AINN.

5) MMupokwuil 1Hana3oH MOLTHOCTH ABurareseii. YacToTHbie mpeobpa3o-
BaTEN yCTAHABIMBAIOT KAK HA OMHOMA3HBIE KOHIEHCATOPHBIE IBUTATEIH
MOIIHOCTHIO MeHee 1 kBT, Tak u Ha CHHXPOHHBIE 3JIEKTPOMAIIIHBI MOIIHO-
crbio B gecarku MBT.

6) 3ammTa 3JIEKTPOJBUTATENST OT ABAPHI U AHOMAJIBHBIX PEKUMOB Pa-
6orbr. UIl KOMMIIEKTYIOT 3amuTOM OT MEePerpy30K, KOPOTKUX 3aMBbIKAHMUIA,
npomaganus da3. IlpeobpazoBarenn Takxke 06ECIEUYUBAIOT IEPE3AILYCK
[IpY BO30OHOBJIEHWUH ITOJIAYU JJIEKTPOIHEPIUU IOCIE ee OTK/IYeHus. Bos-
MOXKHOCTBH OeCCTYHNeHYaTO! TOYHOIl PeryIHpOBKH YacTOTHI BpallleHHdA Oe3
MOTePh MOIMHOCTH, 9TO HEBO3MOXKHO MPHU HCIOIH30BAHUN PETYKTOPOB.

7) CHmzkeHre ypoBHS IIyMa pabOTAOIIero JBUraTess. Bo3MOXKHOCTD
3aMeHBbI JIBUTATEIEH TTOCTOSTHHOTO TOKA ACHHXPOHHBIMY 3JIEKTPUUECKUME
MalWHAME € 9aCTOTHBIMU peryiastopamu. [ljs obopymaoBamus, Tpedyio-
IIEr0 PeryJInpPOBKY MOMEHTA W CKOPOCTH BPAIIEHHUs, YACTO WUCIOIb3YIOTCS
JIBUTATEIN MOCTOSIHHOTO TOKA, CKOPOCTH BPAIEHUS KOTOPBIX MPOMOPITHO-
HaJIbHA TOJAHHOMY HAINPSKEHUI0. Takume 3JeKTPUIECKUE MAIITUHBI CTOAT
JIOPOKe ACHHXPOHHBIX U TPEOYIOT JOPOTOCTOSANINX IIPOMBIIITIEHHBIX BbI-
npsMuTesel. 3aMeHa IBWraTeseil MOCTOSHHONO TOKA HA ACWHXPOHHBIE
3JIEKTPOMAIIUHBI C YACTOTHBIM YIIPABIEHUEM TAET XOPOIWii SKOHOMUYe-
ckuit 3 dexT.
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Pexumbl ynpaBieHus 4acTOTHBIMU NpeobpaszoBaTenaMu B OombiinH-
CTBE MoOJesieil COBPEMEHHBIX YaCTOTHBIX Mpeobpa3oBaTeseil peaan3oBaHa
BO3MOYKHOCTD YIIPABJIEHNS B HECKOJBKUX PEKUMAX:

1) Pyunoe ymnpasnenne. IlycK u OCTAaHOBKA 3JIEKTPOJBHUTATENS OCY-
LIECTBJILIOTCs € [MAHEM WM I1yJIbTa YIPAaBJIEHUs YaCTOTHOIO 1peobpaszo-
Baress. [Ipu sToM mpeobpazoBaTeb OCYIIECTBISAET PEryJIUPOBKY YaCTOTHI
BpAIleHNsI W OCTAHOBKY MPH BO3HUKHOBEHWHM ABAPUIHBIX CUTYAIWit aBTO-
MaTHYIECKH.

2) Buemmee ynpasaenune. Il ¢ momaep:kkoil uarepdeiicos nepenaan
JIAHHBIX MOXKHO HOJKJ04YaTh K yaasenHomy ITK jyuist KoHTposis Tekymx
[apaMeTpoB ¥ 3aJaHUA PEKIMOB pabOTHI IPUBOJIA.

3) YmpaBieHue 1m0 JUCKPETHBIM BXOJAAM WM “CyXuM KOHTaKTam”. B
takoM pexkume UIl sBisieTcs MCIOTHUTETHHBIM MEXaHM3MOM BHEITHEH
CUCTEMbI yIIPABJICHUS.

4) VYupasnenne no coberrusm. Hexoropoie momemu YII mo3Bossior
3apOrpaMMHUpOBAThL BpEMsI TyCKa WM OCTAHOBKH, DabOTy JIBUTATENIS
B JgpyroMm pexume. [Ipeobpaszosaresn TaKOro THIIA HIPUMEHSIOT JIJIST
MOJIHOCTBIO WM YACTHYHO AaBTOMATH3UPOBAHHOIO TEXHOJOTUYIECKOrO
obopynosanust. [1,2]

ITo mpoBeneHHBIM BBIIE PACYETAM MOYKHO OIPEIENTUTH HEOOXOTUMbIE
9acTOTHBIE TpeoOpasoBarenu. /[jis peanmmsanum paboOThl MOTpedyeTcs
gacTtoTHbIil mpeobpasoBarens EMD-MINI — 022 T B mepBoMm ciydae u
gacrorabiii npeodbpasosarens INSTART LCI-G30/P37-4 30xBr 380B Bo

BTOPOM CJIydae.
3akiroueHune

Broibpanubie HaMu 3JIEKTPOJBUTATE/IM ¥ YACTOTHBIE TPEOOPA30BATEN
HUMEIOT JIOCTATOYHYIO CTEMEeHb 3allUT U MPEeJOTBPAINECHUS BBIXOIA U3
CTPOS HE TOJNBKO WX CAMUX, HO W 3alIUTHOrO OOOPYIOBAHUSA, & CaMa
YCTaHOBKA MOJIKOPMKHU PACTEHU 3AIUINEHHOTO TPYHTA TO3BOTUT MUHUMU-
3UPOBATH BpPEMsI MPUOMBAHUS MEPCOHAJIA BO3JI€ ONACHOrO OOOPYIOBAHUS,
9T0 OJIArONPHUATHO CKAXKETCs Ha OE30MaCHOCTH JIFOIeH.
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SAFETY OF THE INTRODUCTION OF ELECTRICAL
EQUIPMENT FOR FEEDING PLANTS WITH CARBON
DIOXIDE IN PROTECTED GROUND STRUCTURES

Vladykin 1. R., Ivanov M. A.

Federal State Budgetary Educational Institution of Higher Education
«Izhevsk State Agricultural Academy»

e-mail: aep-ivan@mail.Tu, mitim1995Q@mail.ru

Since there is not a high concentration of carbon diozide in the earth’s atmosphere,
growing plants in such conditions is a factor limiting yield, but with the help of a
specialized plant that fertilizes plants with COZ2, it is possible to increase yields and
control the process of vegetation and flowering of plants. The supply of carbon diozide
is supposed to be controlled by direct exposure to air and water pumps. In this article,
the calculation of the power of electric motors of air and water pumps is carried out,
frequency converters are selected, as well as arguments in favor of the safety of using

this installation are given.

Keywords: control system, carbon dioxide, protected ground structures,
regulation of electric motors, safety, protection against electric shock.
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B pabome paccmomperv. 60NPOCH, MOCMPOEHUA CUCTEMDL NOOIEPHCKU NPUHATIUSL
peweHull 8 YCAOBUAT YPe38uUaATUHHT cumyauyuli. Paccmompenv nauboaee pacnpocmpa-

HEHHBIE MOOEAU 0BUINCEHUA MePPoOPUCMOo8 8 moti uau UHoOU CUMYayuu.

KuroueBble cjioBa: cucreMa [HO/AePKKH IPUHATHAS PELEeHUH, TUIIbI TEPPOPUCTOB,

MOJIeJIb JBUKEHUSI TEPPOPUCTA, CUCTEMBI ObecriedeHnst 6e30MacHOCTH 3IaHUS.

OcHoBHag 4acTh

Ananu3 TeppOpPUCTUYECKUX aKTOB, COBEPIIEHHBIX B MUDE 34 TIOCJICIHNIE
rOfBpI, TO3BOJUJI BBIJAEAUTHL 6 HauboIee paCIpOCTPAHEHHBIX TUIIOB
TeppOpUCTOB-cMepPTHUKOB [1-3]:

1) «reppopucr-30M6u»;

2) «TE€PPOPUCT-MCTHTEND;

3) «TepPpPOPUCT-IIATPHOT>;

4) «TeppOpHCT 3a JEHLIU;

5) «TeppOPHCT MOHEBOJIEY;

6) «TE€pPPOPUCT-MAHBAKY.

1. «Teppopuct-30M6u». HesoBek mMomBepraeTcs ICUXUIECKOH 00paboTKe
(0GBIMHO € WMCTOB30BAHMEM THITHO33 W TCUXOTPOIHBLIX BEMIECTB), B Pe-
3yJbTaTe MPUMEHEHUsI KOTOPOH OH IOJIyYaeT «yCTAHOBKY» HA KOHKDETHOE
neiicrBue (IPOrpaMMHUPYETCs HA COBEPLIEHHE TE€PPOPUCTUUECKOTO AKTA).
Ero moBenenuem ympasisger apyroii denoBek. [Ipum 9ToM 30MOMPOBAHUIO
MOTYT TIOJBEPTHYTHCA KAK TMCAXUYECKU 3J0POBBIE JIMIA, TAK W JIUIA C
Pa3JIUYHON CTENEeHbI0 NCUXUIECKUX PACCTPONCTB.

OrauunTeIbHbIE TPU3HAKU «TEPPOPUCTA-30MOM»: - OTCYTCTBUE KAKUX-
b0 IMONMA; - OJHOODPA3HBIE JIBUMKEHUS; - HEBBIPA3UTEIbHAS JKECTUKY-
JIAIMs; - KOHTAKTBI C JAPYIMMHU JIIOABMEU OTCYTCTBYIOT WU CJIydailHbl. -
YeM CUJIbHEE YE€JI0BEK I[0/BEPrajics 30MOMPOBAHUIO, TEM CUJIbHEE BHELIHEEe
MIPOSIBJIEHHUE STUX MPU3HAKOB.

ITpu BOBHHKHOBEHHH HE3AMPOrPAMMUPOBAHHON HperpaJbl (HaIpuMep,
3aJlepyKaHust  COTPYIHWKAMW MUJIWIAK) <«TEPPOPUCT-30MOM» TepsieTcs,
UIIET KaK Obl TMOMJEPKKH «CO CTOPOHBI», Y HEr0 TOSBJISETCS OLLYIIeHUe
OecrokoiictBa u TpeBokHOCTH. OH MOMXKeT OBITH 3aMpPOrPAMMHUPOBAH
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Ha <«CaMOJUKBUJANMIO» B ciydae 3aJepxkanud. Hambomee moaBepzeHBI
30MOMPOBAHUIO TOAPOCTKU, KOTOPHIE B CHJIy CBOErO BO3PACTA HAWBHBI
JIETKO TIOITAI0TCS BIUSHUIO.

2. «Teppopucr-mcruresnbs. Takoro reppopucra MOXKHO OIPEIeTUTD:
- O TPOABJIEHUAM SMOIMOHATHHOU XOJIOTHOCTH M BBICOKOTO YDOBHS
CaAMOKOHTPOJIST; - €CJIM er0 OCTAHOBUTD JUist «Oecepl», Y HErO OTMEYaeTCs
HEaJeKBATHOE SMOIMOHATIHHOE PeArnpoBaHue, BO3PACTAHNE TPEBOXKHOIO 1
arpeccrBHOTO COCTOSIHWSI, TIJIOXO CKPBIBAEMOE YyBCTBO HEHABUCTH; - CO
CTOPOHBI TAKOTO TEPPOPHUCTA BO3MOXKHA, BCIIBIIKA BEPOATLHOMN (CIOBECHOI)
nin naxke (pu3MIECKON arpeccuu; - TEPPOPUCT HE JKejaeT OTBEYATHh HA
BOIPOCHI (M He MOHUMAET HTUX BOMPOCOB), CTPEMUTCS K HEMEIJICHHOMY
YXOZly OT BO3HUKIIEN HA IIYTH K IIEJN <IIPErPAIbI».

3. «Teppopucr-narpuors. ITO cCamblii PACTPOCTPAHEHHBII THI WCITOJI-
HUTEJIsT TEPPOPUCTUIECKUX aKTOB. [10/1 BO3/meiicTBIEM ONBITHBIX MHCTPYK-
TOpOB y Hero dopmupyercs (panarudnoe ybexkieHue B CBOeil Bepe, uesix,
BBICOKHII TyX caMoIoKepTBoBauusa. COBepIIeHre TepPOPUCTUIECKOTO aKTa
OH BOCIIPUHUMAET KaK TIOJBUT 33 BEPY WJIN OCBOOOXKIEHWE CBOETO HAPOIA.

OrauuuTenbHbIE IPU3HAKK «TEPPOPUCTA-NIATPUOTAY : - K OKPYKAIOIIUM
OTHOCHUTCSI TIOZO3PUTEIHHO, DU CAy9IaffHOM KOHTAKTE C JIIOJbMU BCIbLIb-
4YUB, arPECCUBEH; - OTMeYAeTCd TaKKe BBICOKOMEPHOe U MpeHeOpeKNTe b
HOE OTHOIIEHWE K OKPYYKAMUUM €ro JIOISM; - TPU OCTAHOBKE TAaKOTO
TEPPOPHCTA [IJIsI TPOBEPKH JTOKYMEHTOB UM «Oecesbl» HaOII0JAeTCsT BO3-
pacTaHue COCTOSIHUsSI HMOIMOHAIBHON HANPSIKEHHOCTH U BPaKIeOHOCTH; -
HAa BOIIPOCHI OTBEYAET PE3KO MOCTe KOPOTKOM Tay3bl, B OTBETAX OTYETINBO
3By4uT IPyOOCTH; - P HEYMEJION MONBITKE 00€3BPEIUTH TAKOIO TEPPOPU-
CTa, NOCTEACTBUS MOTYT OBITH HEIMPEICKa3yeMBbl.

4. «Teppopucrt 3a geHbru». VM [ABMKYT KOPBICTHBIE TOOYKIEHUS.
Taxkoit TeppoOpPUCT XapaKTepu3yeTcs OTCYTCTBUEM HIEHHBIX MO0y KICHUN 1
6e3pa3IuaneM K OKPY2KAIOIINM.

Brerane mposiBIeHUsT €r0 COCTOSIHUS: - CYETIUBOCTH; - O3WPAHWE IO
CTOpPOHAM; - JacTas IepeMeHa M03; - HepBHOe TepebJieHne YacTH OJIeXK/IbI,
PYYKH WJIM PEMEITKA CyMKH ([MaKeTa, PIOK3aKa).

IIpu ero 3ajepxkanuu s Oecesibl y HEro HAOJIOJAIOTCH CJIELYIONUe
IPU3HAKY: - ©3MEHeHe [BeTa Juia (nobae Henne, OKpacHeHNe, TOKPhITHe
NATHAMH); - BBICTYMAHWE TIOTA; YACTOE MOPTaHWE, TMOKANJIMBAHWUE; -
MOIEPTUBAHNE OTMAEIBHBIX MBIIIIL JINIA; YCUJIEHHAS MUMHWKA PTA; IaCTOe
obnu3biBaHue ryd WM CrIATBIBAHUE CIIOHBI; - TOJOC TAKOTO TEPPOPUCTA
gare BbICOKUH, pedub ObICTPas WU MPEPHIBUCTAST; - YPE3MEPHOE COCTOSTHUE
TPEBOXKHOCTU ¥ DECIOKONCTBA MOXKET IIPUBECTH €r0 K HEPBHOMY CDBIBY.

5. «Teppopucr mouesosies. K coBeprnennio TepakTa dYeoBeKa MOTYT
MOATOJKHYTh MyTEeM IIAHTaYKa WJIM [0 PEIIeHHI0 IMapUaTCKOro Cyaa 3a
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COBepIIeHHbIE MPEeCTyILIeHns. TakKoil 4YeloBeK CYHUTaeT, 9TO y Hero Her
BBIOOpA, ¥ OH YKEPTBYET CODOi OT «OTYASTHUS ».

OrauuuTe bHbIe TPU3HAKY: - JIUIO Y TAKOTO TEPPOPUCTA Hallle YIPIo-
Moe, OeqHOe, 6Oe3HEHHOE; - HACTPOEHUE [OIABJIEHHOE, IBUKEHUS 3aMe]I-
JIHHDIE, JKeCTUKYJIANUSA HEBbIPA3UTE/IbHASA; - OH MOJYAJIUB, TOTPYKEH B
COOCTBEHHBIE MBIC/IH, 0E3PA3INYEH K OKPYKAIOIMIUM JIFOJISIM U K TTPOUCXO-
JISAIIAM COOBITHSAM; - DU PA3rOBOPE HE CMOTPUT CODECEJHUKY B TIa3a; -
roJIOC TAKOIO TEPPOPUCTA OOBIMHO IPHUL/IYIIEHHbIN, Pedb 3aMe I TeHHAs.

6. «Teppopucr-manbsiks. Yalme BCEro, 3TO «TE€PPOPUCT-OIMHOIKAY,
CTPaaomuii Pa3IMIHBIMU BUJAMHU TNCUXUYECKMX OTKJIOHEHWH (mocses-
CTBUSA YE€PEIHO-MO3rOBOI TpaBMbl, OOJI€3HEH TOJIOBHOIO MO3ra, ymorped-
JIeHHsI ATIKOTOJIsl, HAPKOTHUKOB).

OrauyuuTenbHbIe PU3HAKKA TOIO TEPPOPUCTA: 3AMKHYTOCTb, HEYyDaB-
HOBEIIIEHHOCTh U pPEe3KHe IepeMeHbl HACTPOEHHUS ; - Pa3IparkKUTEJIbHOCTb 1
arpecCUBHOCTb, UCTEPUYHOCTD, CYETJIMBOCTh B JABUKEHUSIX WU B CIOBAX;
- HepeJKO MOryT HabJI0JAThCd TMPU3HAKYU CBAPJIUBOCTU, OOUTIMBOCTH, a,
TaKKe CTPeMJIEHUE [TPOU3BECTU BIICUATIICHUE; - TIPU MONBITKE 3aePKAHUS,
OH OOBIYHO HE OKA3BIBAET OKECTOYEHHOI'O CONPOTHBIICHHS.

HecmoTpst Ha MHOr00Opa3ue TUTIOB TEPPOPUCTOB, Y HUX MHOTO OOIIEro:
HAXOXK/IEHUE B MMOCTOSTHHOM IICUXOIMOIMOHAIHLHOM CTPECCE, BHI3BAHHOM CY-
UIUJIAJIBHBIMU MBICJISIMU U CTPAXOM TIOHACTD KUBBIM B DYKH «CIIEICIIY K0,
COIIPOBOKAAETCA 0DOCTPEHUEM YyBCTBA OECIIOKOMCTBA, 10103PUTEIbHOCTH
¥ HEJOBepHUsl K OKPYZKAIOIINM HX JIFOIIM, PA3IpPaKUTEIbHOCTH, OCOOEHHO
MPU HEOXKUJAHHBIX KOHTAKTAX C JIIOIHMHU.

3akiroueHune

IIpegaraioTcs caeayomue Mepbl M0 00ecledeHno Ge30macHOCTH B
OV: orpaxenne Teppuropur OV (0 BO3MOXKHOCTH); YCTAHOBKA CHCTEMbI
BUJICOAHAJIUTUKY, KOTOpas OyJer HuMeThb BO3MOXKHOCTH pACIO3HABATD
MOJIeJIM OTKJIOHSIOIIErOCs TIOBEJIEHNs JIFOZeil, SJIeKTPOHHBIE IIPOIYCKa BO
Becex OVY; paboune CKY/I.

Crucok Jiurepartypbl

1. TlamsATKa HACENEHWIO TIO TPEIOTBPAIICHAIO TEPPOPUCTHIECKUX AKTOB
— namsTKu Ge3onacHocTu. [DiekTpoHHbLE pecypc]. — Pexxum gocry-
na: https://www.mchs.gov.ru/?ysclid=14zf2biu1f935816733, csobou-
Hbiit (29.06.2022).

2. Mepwr MPEIYTIPEIK ICHU S TEPPOPUCTHICCKAX JeficTBrit
W OCHOBHBIC  TDAaBWJIa  TOBEJEHHS  TPU  YPE3BLIYANHBIX
curyanusix.  [duekrponHsii  pecypc]. — Pexum  gocryna:
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https://arh.sledcom.ru/Protivodejstvie_terrorizmu_ i
jekstremizm /item /934312, cBoGomusrit (29.06.2022).

3. Tunsl TEPPOPUCTOB - «CMEPTHUKOB. [DIEKTPOHHBIT pecypc|. — Peskum
jpocrymna: https://teplystan.mos.ru/security- /counterterrorism/types-
of-terrorists-suicide.php?ysclid=14zfg9ey3r690710907, CcBOOOTHBIH
(29.06.2022).

MODELS OF THE MOVEMENT OF TERRORISTS

1. A. Deryushev
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: vanyadr1999@mail.ru

The paper considers the issues of building a decision support system in emergency
situations. The basic principles of the system are considered. The most common types
of terrorists are described, as well as models of the movement of terrorists in a given

situation.

Keywords: decision support system, types of terrorists, terrorist
movement model, building security systems.
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YK 001.891.574

PABPABOTKA HATYPHOM MOJEJIN 3OAHUS OJI51
ITPOEKTUNPOBAHUY TEXHUNYECKNX CUCTEM
OBECIIEYEHU S BE3OITACHOCTU JIFOAEN

A. II. Kopenanosa
Ynmyprekuit l'ocynapcrBennsrit Y HuBepcuTer, I. Mkesck, Poccus
e-mail: ak04537/3Q@gmail.com

B pabome paccmompena pa3pabomra HaMypHoU modeat 30aHUA OAA NPOEKMU-
POBAHUA METHUYECKUT cucmem obecnevenusa bGezonacrnocmu atodet. Modeav 6ydem
npeodHasnHa ena 0Aa 0asbHETULEZ0 NPOEKTNUPOSAHUA TNETHUMECKUT Cucmem obecnevwenua
beszonacrocmu aodeti. Pazpabomra namyproti Mooeat 8bNOAHAECMCA OAL MO20, YMOOVL
CNPOEKMUPOBAML PACONONHCEHUE METHUECKUT CPEICE 3auumy, A100ell 8 YCAOBUAT
ype3euuatinur cumyayul. Axmyasvrocmsv pabomv. 00ycaoeaena HEOOTOOUMOCTBIO

HAMYPHO20 MOOEAUPOBAHUA NPOEKTNUPYEMOT cucmemos bezonackocmuy a100eli 6 30aHuu.

KuaroueBble ciioBa: 3D-mozenuposanue, npoektuposanue, CAIIP, noxkaphas

6e30TMaCHOCTh.

[IpoekTHpoBaHEM Ha3BIBAIOT MPEIBAPUTEIHLHOE MOCTPOCHUE MOIENN
cucreMbl GE30MACHOCTH ISt JIOMa, WJIM OPraHW3aIlfW, YUPEKICHUS NI
npeanpuarusa (00beKTa), pa3paboTKy W BHEIPEHUE HEOOXOMMMBIX 3JIEMEH-
TOB, obecreunBarmMux 6€30MacHOCTh 00beKTa. Peann3arms mpoeKTupoBa-
HUA IIPOUCXOIUT B BHU/IE IO3TAIITHOI'O, IMOCIEA0BATE/IbHOTO OCYUIECTBJICHUA
AHAJIMTUYECKUX Olepaluil u pa3zpabOTKu KOHIIEINIH, CTPYKTYPbl, LJIAHOB
MEPOIPUATHI, KOMILJIEKCA CPEICTB M JOKYMEHTOB MO 0DECIEeYeHUI0 BHEII-
Heit 1 BHyTpeHHeit 6e30macHocT Kakoro-mmbo oonekTa n Momeneit [1].

MoieupoBaHueM Ha3bIBAETCS KAK MPOIECC IMOCTPOEHHsT MOJEJH, TaK
U mOponecc mu3yvdeHud CTPOCHUA u CBOWCTB OopuruHaJia € IIOMOIIBIO IIO-
crpoenHoit mogenu. IIpexie 4em nmocTpouTh MOJIE/ b OObEKTa, HEOOXOIUMO
BBIJIC/JIUTh COCTaBJ/IAIOIINE 3JIEMEHTHI 3TOI'0 O6'beKTa " CBA3U MEXKJ/ly HUMU
(IpoBecTH CHCTEMHBIN aHain3) U IepeBecTH (OTOOPA3WTD) IMOJYUEHHYIO
CTPYKTYPY B KaKylO-InOO 3apaHee OnpeaeleHHyio ¢opmy, T.e. ¢opma-
nu3oBarh wHoOpManuo. Momens mpeactaBiaser coboit ocodbyo dopmy
a,6CTpaFI/IpOBaHI/IH, T. €. OTBJIEYEHUS Te€X WJHN HMHBIX 3JIEMEHTOB U CBA3€l
OT MHOZKECTBa PeaJibHO CYIIECTBYIOIIUX B CUCTEME. BHe 3aBUCHUMOCTHU OT
IIPUBJIEKAEMbIX K PEIIEHUIO 3aJa9i METOA0B aHaJIn3a BO3SHUKAET HeO6XO,HI/I-
MOCTDb ITOCTPOEHHST HEKOTOPBIX abcTpakimii [2].

B kauecTBe mpmMepa pacCMOTPHM CHCTEMY Obecredennst 6Ge30macHO-
CTH Ha 3JaHUN 0OPA30BATENHLHOTO yupexaeHns. 1leqbi0 TpoeKTHpOBaHMUS
cucTeMBbI 0e30MaCHOCTH sBJseTCs obecredenne Oe3aBapuitHoit pabOTHI,

126



BesomacHocTh B TexHOocgepe 2022

SKOHOMHYECKHU U COIHAJIBHO-IICUXOTOTHIeCKH 3P deKTUBHOro (HbyHKINOHN-
POBaHWS OPTAHW3AINH, 3aINTA TTepCoHajIa OT yTPo3.

IlepBBIM ¥ BaKHBIM MIATOM HA IYTH K U3TOTOBICHUIO MAKETA SBIISETCA
cospanue 3D mogenu. Ha cerogusimnuil MOMEHT CylIeCrByer MHOXKECTBO
nporpamm a1 3D-moznenupoBanus. CHCTEMBI ABTOMATH3UPOBAHHOIO IIPO-
extuposanust (CAIIP) — noMoraimr ¢ BBICOKOH TOYHOCTBIO CMOAEINPOBATH
00beKT, CO3JaTh €ro 4epréx, UCIBITATh MOJE]Ib Ha Te, Wiu uHble (u-
3WYECKMEe XaPAKTEPHCTUKH B BUPTYATBHBIX yCIOBUAX. 1IPOAHATM3MPOBAB
OCHOBHBIE IPOrPAMMHBIE TIPOYKTHL, B Tabamne 1 npeicTaBIeHbl HEKOTOPbIE
U3 HUX.

Tabmmma 1 — OcHoBHbIE [pOrpaMMHBIE I[POAYKTHl i 3D-
MO/IETTUPOBAHUS
Cucrema
Ne XapakTepucTuKa
IIPOEKTNPOBAaHUA

TTo3BossieT co3maBaTh BU3yaIn3aIiny i
momenu B 2D u 3D, a Takxe sesaTh
PEeATHCTUYHBINA PEeHIEPUHT CO3IAHHBIX
3D-c1ieH ¢ pa3HBIX PaKypCOB

Cucrema rubpuIHOrO MapaMeTpUIecKoro
MO/IE/IMPOBAHNUsL, KOTOpasl IPeJHA3HAYEeHA
J7Is IPOEKTUPOBAHMUS JeTasieil 1 cO0poK
B TPEXMEPHOM IIPOCTPAHCTBE C
BO3MOYKHOCTBIO IIPOBEIEHHA PA3THIHBIX
BH/IOB 9KCIIPECC-aHAIN3A.

Cucrema TPEXMEPHOTO MOJEIUPOBAHMUS,
OTEYECTBEHHOI'O MTPOM3BO/ICTBA, CTABIIAS
CTAHAPTOM [IJI THICAY IIPEPUATHMN,
6/1arofaps yIasHOMY COYETaHHIO
MIPOCTOTHI OCBOEHHS U JIETKOCTH PabOTHI

¢ MOUTHBIMU (DYHKIIHOHATHHBIMUI
BO3MOXKHOCTAMHU TBEPJAOTEJIHbHOI'0

U IIOBEPXHOCTHOTO MOIE/IMPOBaHUA.
Cucrema IByX- U TPEXMEPHOIO
NIPOEKTUPOBAHMUS, [T03BOJISIONIEe
Pa3pabaThIBATH CI0KHBIE Ka9eCTBEHHBIE
IIPDOEKTHI U BBIITYCKATH
COIIPOBOJUTE/IBHYIO JJOKYMEHTAIIUI0 K HUM.
Mucrpymentsr momesmposanust AutoCAD
JIaI0T BO3MOXKHOCTD IIPOEKTUPOBATH JIIOObIE
O0BEKTHI U IOBEPXHOCTH.

1 ArchiCad

2 SolidWorks

3 Kowmac 3D

4 AutoCAD
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[Ipoananu3upoBaB MpPOrpaMMHbBIE KOMILTEKCHI TPEXMEPHOTO MOJIEJIH-
pOBaHNdA, OIEHUB HUX AOCTYMHOCTH W ONBIT pa6OTbI B TIEPEYUCTICHHBIX
BBIIIIE TPOTPAMMAX, BBIOOp OBLI CIEJaH B TOJb3Y CUCTEMBI TPEXMEDHOTO
npoektupoBanus Kommac 3D, Tak Kak 3TO eIUHCTBEHHOE OTE€YECTBEHHOE
T1IO. C nomompio Heé ObLI MOArOTOBJIEH ILIAH HEPBOrO 3Taxka 0bpaszo-
BATEJILHOTO yHUPEXKJICHUs C PACCTAHOBKO# HOMepos nomemenuii (Puc. 1).
Jns HaragaHocTH U 6ostee yOOOHOTO MPOEKTUPOBAHUS CUCTEM MOXKAPHON
6€e30MaCHOCTH PEIIEeHO OBITI0 CO31ATh MOAYIBHYI0 KOHCTPYKIINIO, TJI€ MOMY-
J1eM OyZIeT SIBJISATHCS OTHO moMelrenne. /st KaXKI0ro TOMEITeHnsT 3IaHusT
Oymer mocTpoena cBosi 3D momens. Kpemnsenne mozeneit moMerennii 1pyr
¢ aIpyrom OyJeT MPOUCXOIUTH C MOMOIIBI0 KPErméKHOrO 3JIEMEHTa U Ta30B
JIJIsl HEro.
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Pucynox 1 — Ilnan nepsoro sTaxka

Maxker 3gamusi Oymer BbimonHen B Macmrabe 1:100 k peanbHOMY
pasmepy 3gaHud 00pa30oBaTEIbHOIO yupexkjenus. [locie cozpanus
TpéxMepHBIX Mojeneil moMemenuil B Kommnace 3D mocnenyer nx mevars
¢ momompio 3D mpunTepa Designer XL Pro. Ilo 3aBepmenuio meuarn
BCEX MOMEIMIEHUH OJHOrO dTarka OyIeT MpPOM3BOIUTHCSA COOPKA B €IUHYIO
koHcrpykuuio (Puc. 2).
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Pucynok 2 — Cbopka mepBoro sraxa

IInanupyercss co3manme deprexkeil Bcex 4 3ITarkeil n3-3a WHIAWBHUIY-
AJIBHOCTH KaXKJIOTO 3TarKa, IOCTPOEHUE MOJeJieil moMelleHu, nx nedarb
U COeJWHEHME BCEX dYacTeil B HATYPHYI MOJeNb 3jaHusg. Paspaborka
HATYPHOI MOJEN MO3BOJIUT ONPEJIEINTh, KAKAEe MTPOTUBONOXKAPHBIE MEpPO-
NPUAATHA CJIeLyeT IPOBECTU B IIOMEIIEHUN IJI1d IPEeJOTBPAIEHNA MOXKAPHOI
OIIACHOCTH.

Crucok Jiureparypbl

1. TIpoekrmpoBanue cucrem 06€30maCHOCTH. [DIEKTPOHHBIH pecypcl.
Pexxum gocryna: https://studopedia.ru/7 120293 proektirovanie-
sistem-bezopasnosti.html, cBo6omuerit (25.04.2022).

2. Yynkosa N.JI., CanbkoBa T.A. ABrOMaTH3MpPOBAHHOE MPOEKTUPOBA-
ume cmeceit: monorpadus / Omck: Cu6A I, 2009. — 120 c.
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DEVELOPMENT OF A FULL-SCALE MODEL OF A
BUILDING FOR THE DESIGN OF TECHNICAL SYSTEMS
TO ENSURE THE SAFETY OF PEOPLE

A.P. Korepanova
Udmurt State University, 426034 Russia, Izhevsk, Universitetskaya, 1
e-mail: ak04537/3Q@gmail.com

The paper considers the development of a full-scale model of a building for the
design of technical systems to ensure the safety of people. The model will be designed
for further design of technical systems to ensure the safety of people. The development
of a full-scale model is carried out in order to design the location of technical means of
protecting people in emergency situations. The relevance of the work is due to the need

for full-scale modeling of the projected human security system in the building

Keywords: 3D modeling, design, CAD, fire safety.
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ONEHKA ITPUMEHAEMBIX OPTAHOM JO3HAHWMSI
MOAEJIEM HEOTJIO2KHBIX CJIEACTBEHHBIX
AJEVNCTBUMU 110 PACCJIEZJOBAHNIO ITO2KAPOB

J. P. @aprywun

PTBOY BO «Axkanemus I'TIC MYC Poccuns UHCTUTYT yrpaBieHus u
KOMIIJIEKCHOH 6e30MacHOCTH

e-mail: lenar.1977Qyandex.Tu

B.1I. Anexcees

PI'BOY BO «Axkanemus I'TIC MYC Poccun» UHCTUTYT yOpaBieHus 1
KOMILIIEKCHO# 6e30MacHOCTH

e-mail: vikpetal@rambler.ru

B cmamuve nposeder npedmemunili AHAAUS NPAEOB020 PEZYAUPOSAHUA GKINYLALHBLL
npobaem 6 chepe paccaedosanus noscapos. Jlas 3moz0 NPeoaa2aOMCA 6GPUAHMbL
OUEHKU NPUMEHAEMBIT OP2aHOM 003HAHUA, cAedosamenem U 003HABATNEAEM DA3AUNHBIT

Mmodenet] 8aHCHETWUT CAEICTNEEHHBLT NPOUECCYANLHHT deticmeut.

KuroueBble cjioBa: IPAaBOBOE PEryJiMpPOBaHUE aKTyaJbHBIX 1pobisieM B cdepe pac-
CJIeJOBaHUS [OXKAPOB; BAPUAHTHI MOJieJeil HeOTIIOXKHBIX CJIeJICTBEHHBIX IIPOIECCYaTbHBIX

nedCcTBHH, IPUMEHSIEeMBIX OPraHOM JO3HAHHS MO PACCIETOBAHUIO MOXKAPOB.

Baxxueiimeit XxapakKTepUCTUKOM HEOTIOXKHBIX CJIEICTBEHHBIX neiicTBumit!
0 YCTAHOBJICHWIO TIDUYUH ¢ PaCCJIeJOBAHUIO TIOXKApPOB HABJIACTCA WX
IIOMCKOBO-IIO3HaBaTe/IbHad IIPUPOda, a MMEHHO — 3TO BBIACHEHUHE BCEX
00CTOATENILCTB JeIa.

OcHOBOI Opranu3aluu paccse0BaHus M0XKAPOB BBICTYIAET ILJIAHUPO-
BaHUE Bcex AefcTBuil j103HaBATENA, & JIOTUIECKOU CTPYKTYypE MJIaHUPOBa-
HUA CJIYy2KaT CJIeACTBEHHbIE BEPCUU — TaK HA3BIBAEMbIE KPUMHUHAJIUCTHIE-
CKWe BEpCHA.

BriBenenune cireicTBEHHBIX BEpCHUil BCETA MPOUCXOIUT C ONpPeIeIeHHON
BePpCUU U ABJIACTCA HAaYAJbHBIM 3TaIlOM IIPOBEPKU CHIEJACTBEHHBIX BEPCUH.

IlnanupoBaHue HEOTJIOXKHBIX CJIEJICTBEHHBIX JAeHCTBHUII IIpU IOXKape
[PEJHA3HAYEHO 00ECIeYuBaTHL CBOEBPEMEHHOIO U ONEPATUBHOIO IIPOBE-
JIeHre KOMILTEeKCa IOMCKOBBLIX JeficTBuit. B pane ciaydaeB OHM JTOJKHBI
OCYUICCTBJIATHCA OJHOBPEMEHHO, NPpUYEM DPE3YyJIbTaThl YaCTO 3aBUCAT OT
WCTIOIb30BaHNs (DAKTOPA HEOKUTAHHOCTH.

1CMm. Pegepanpubiii 3akon Poccuiickoit Pexgepanun or 18.12.2001 Ne 174-33
«¥YT0JI0BHO-TIpOLIECCYaNbHBII Kogeke Poccuiickoit ®enepanuus (m. 19 cr. 2).
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Onmoit u3 crenmuduIecKuX ero 4epT Ha MePBOOYEPETHOM ITAIle sIBJIs-
€TCAa H_H/IPOKOQ NCHIOJIB30BAHUE paBHI/I‘IHOI‘O BUIA HpI/IeMOB l'[.IIa,HI/IpOBa,HI/ISI7
TaKUe KaK:

® THUIIOBBIX IIJIAHOB, OCHOBAaHHBLIX Ha Hay‘lHOM O606IJ.[€HI/II/I IIPaKTUKA

pacciaenoBaHnud IPEeCTYIIeHUN CBA3aHHBIX C IIOXKapaMu;
® repedyHell HEOTJIOXKHBIX CJIEJICTBEHHBIX JeUCTBUIT M OIepaTuBHO-
PO3BICKHBIX MEPOIPUITHIA;

® IJIAHOB JEHCTBUII COTPYIHUKOB U PAOOTHIKOB, KOTOPBIE BHIE3KAIOT
Ha MECTO TMPOUCIIECTBUSA B COCTaBE CJIEJICTBEHHO-ONEPATHBHOMN
IPYIIIBL.

HeHeCOO6pa3HOCTb IpoBeJeHNnd TeX WU WHBIX HEOTJIO?KHBIX C/IeJICTBEH-
HbBIX JEHCTBUI 110 PACCIeJOBAHUIO IOXKAPOB 00YC/IABJIMBACTCH UCXO/HBIMU
JaHHBIME O moxKape. Ho, Kak NpaBu/io, MmepBOHAYAIbHBbIE HEOTIOXKHBIX
CTIeZICTBEHHBIE JEWCTBUS TPH TOXKAPAX 3AKJIIOYAIOTCS B OCYIIECTBICHIH
JeATeJIbHOCTH YIIOJTHOMOYEHHBIX 3aKOHOIAaTeILcTBOM Poccuiickoit ®enepa-
oy JIWIL "’ MOI‘yT 6bITb CBe€IEHbl K HECKOJBbKHUM OCHOBHBIM ,ILeI;'ICTBHHMI
[peceveHrne ¥ IPEJIOTBPAIIECHNE II0XKapa; 3aJeprKaHue IM0I03PEBAEMOro;
OXpaHa MeCTa IPOUCIIECTBUs CBA3AHHOIO C IIOXKAPOM; COXPAHEHUE CJIEJIOB
U JIpYrux OOBEKTOB; OpraHU3AIMS CIEICTBEHHO - OMEPATHBHON TPYIIILI
Ha MeCTe HpOI/ICH_IeCTBI/IH; OCMOTp MecCTa HpOI/ICH_[eCTBI/ISI; yCTaHOBJIeHI/Ie
TIOTEPIIEBIINUX U JINI] oGna;La}omHe CBEICHUAMU O IIPOUCHICCTBUN; IPDUHATHE
3asBJIEHUs WM COOOIIEHNUs O TOXKAaPe; yCTAHOBJIEHNE (HDAKTOB, C TIOMOIIBIO
KOTOPBIX IIPOBEPAIOTCA O6CTOIF{T€.TH)CTB3,7 CBd3aHHbIE C BO3HUKHOBEHUEM
noxkapa.

B cooTrBeTrcTBUE ¢ YTroJ0BHO-TIpOIeCCyadbHBIM KoaeKkcoM Poccuiickoit
Deneparun’ (mamee - VIIK) cieacTBeHHBIME JEHCTBUSIMM TIO SIBJISTEOT-
CsI: OCMOTD; OCBH/IETEILCTBOBAHWE; CJIEICTBEHHBIN IKCIEPUMEHT; OOBICK;
BBbIEMKA; HAJIOXKEHHME apecTa Ha MMOYTOBO-TejerpadHbie OTIPABJICHN; KOH-
TPOJIb U 3allUCh I1€PErOBOPOB; JONPOC; OYHAA CTaBKa; IpedbdABJeHUue JJisd
OIIO3HAHU; IIPOBEPKA MOKA3aHWIl HA MeCcTe; HA3HAYEHWE U IIPOU3BOACTBO
9KCIIEPTU3BI; MOJIYUEHIe 00pa3IoB I CPABHUTEIHHOIO MCCIEIOBAHNSA.

VTOI0OBHO-TIPOIECCYATbHAS KJIACCU(DUKAIWSA HEOTIOKHBIX CJIEICTBEH-
HBIX JEUCTBUNA NO pacCaefOBAHUIO NMPUYUH IIOXKAPOB MPOBOJAT HO OCHO-
BaHUAM:

1) Ilo upupone opranm3anun OCMOTP, OCBHU/IETE/ILCTBOBAHUE,
CJ'Ie,H,CTBeHHbeI JKCIIEpDUMEHT U JIpyrue HEOTJIOZKHbIE CJie/ICTBEHHbIe
JeficTBUA JO3HABaTe N, mpeaycMmorperabie ¥ IIK.

2) Ilo meneBoMy Ha3HAMEHHIO:

2CM. Pegepanbublii 3akon Poccuiickoit @exmepanun or 18.12.2001 Ne 174-33
«¥YT0JI0BHO-TIpOLIECCyabHBI KomeKe Poccuiickoit @enepannn» (MOCHEIHSIS PEJAKIIAS).
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3)

® JIOKa3aTeIbCTBEHHBIE HEOTJIOXKHBIE CJIeJICTBEHHbIE IeHCTBUS,
HEMOCPEICTBEHHO HANpPaBIEHHBIE HA COOWpaHWE W TTPOBEPKY
JIOKa3aTenbeTB  (OCMOTD, OCBHETENHCTBOBAHHE, CJIEICTBEH-
HbBIH 9KCIEPUMEHT, OOBICK, BbIEMKAa, KOHTPOJIb W 3aIUCh [epe-
FOBOPOB, JIONPOC, OYHASA CTABKAa, IIPEIbABICHAE NI ONO3HA-
HU3, IIPOBEPKA [IOKA3AHUIN HA MeCTe);
® OpraHM3alOHHbIE HEOTJIOXKHBIE CJIeJICTBEHHbIE JeHCTBUSI,
MPOW3BOJICTBO KOTOPBIX CBSA3AHO C CO3JAHWEM YCJIOBWI ISt
MOy 9eHUsT JOKA3ATENbCTB (IKCTyMAalus, HAJOXKEHUE apecTa,
Ha TIOYTOBO-TeIerpadHbie OTIPABJIeHNsI, IOy YeHe 00PA3IIOB
JIJisi CDABHUTEJILHOIO MCCJIEJOBAHUs, HA3HAYEHUE CyeOHO
IKCIEPTU3DI).
ITo menn mokaspIBaHuSA — AeHCTBHUS, HAlpABJIEHHBIE Ha COOMpaHUe U
(nai) MPOBEPKY JIOKA3aTebCTB. B cOCTaB MPOBEPOYHBIX HEOTJIONK-
HBIX CJIEACTBEHHBIX JEHCTBUU BXOIAT OYHAS CTaBKA, CJIEICTBEHHBIN
IKCIEPUMEHT, IPEeIbABJICHUE JJIsi OMIO3HAHUSA, MPOBEPKA MOKAZAHUI
Ha MecCTe.
IIo ocobenHOCTSIM B3aUMHON CBA3M — HCXOJHbBIE U IIOCJEILYTOIIe
HEOTJIOXKHBIE CJIeJICTBeHHBIE JeiicTBus. llcxomuble meiicTBus —
JOmpoC, OYHAsi CTaBKa, omo3Hanwe. llocienyromme meicTBus,
MPOBOJIMMBIE TIO Pe3yJIbTaTaM JOMPOCA.
ITo 0CODEHHOCTSM MIPUHATUS J03HaBATEIEM YTOJIOBHO-
MPOLECCYAJILHOIO PEIICHUs]  HEOTJIOXKHbBIE CJIEJCTBEHHbIE JIeCTBUs,
[IPOBOJUMbIE HA OCHOBE IIOCTAHOBJIEHUs JO3HaBaTens Jubo He
TPeOyOIIHe ero BLIHECEHMS.
Brinecenne mocTaHOBJIEHWST 00S3aTENHHO TPHU: OCBUIETETHCTBOBA-
HUH, OOBICKE, BbIeMKe, Ha3HAYEHUU IKCIIEPTU3bI, KPOME TOrO, IPO-
BeJleHne CJIe/ICTBEHHOTO OCMOTPA He TpedyeT BBIHECEHWS TOCTAHOB-
JICHUS TO3HABATEJIS.
ITo HEOOXOAMMOCTH HPUCYTCTBUS IOHATBIX — HEOTJIOXKHBIE CJIeJI-
CTBEHHBIE [eHCTBHUS, MPOU3BOAUMBbIE B IPUCYTCTBUU WX B OT-
CYTCTBUM TMOHSATHIX (OOBICK, JIMUHBIA OOBICK, NPEIbsIBJIECHUE LIt
OIO3HAHUS.
Ilo cybbekry — enmHONWYHBIE W KOJJIEKTUBHBIE. DOJBIIUHCTBO
HEOTJIOXKHBIE CJIeJICTBEHHBIE JefCTBUS HPOBOAMTCA IO3HABATEJEM
eauHOInIHO. K KOJJIeKTUBHBIM HEOTJIOKHBIM CJI€JCTBEHHBIM Jeii-
CTBHUSAM, OTHOCATCS HAJIOXKEHHE apecTa Ha IIOYTOBO-TeserpadHYI0
KOPPECTIOHIEHIINI0, KOHTPOJIh W 3aIUCh TeperoBopoB. K mpomns-
BOJCTBY 9TUX HEOTJIOXKHBIX CJIEICTBEHHBIX IEHCTBUAX JO3HABATEH
MPUBJIEKAET COTPYAHUKOB TIOYTOBOM ¢BsA3u. B ocBUmeTeIbCTBOBAHNT
[10/103PEBAEMOro, OOBUHAEMOI'0, IIOTEPIIEBIIEr0 IPUHUMAIOT yIaCTHe
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Bpad WU HHOHM CIIENHUATUCT, a MPH OCBUIETETHLCTBOBAHUU JIATIA
JPYTOro TOJIa JO3HABATENb HE TPUCYTCTBYET, €CJIN OCBUIETETHCTRO-
BaHUE COMPSKEHO ¢ OOHAKeHWeM JAaHHOrO Jula. B 3ToM ciyuae
OCBH/IETEJILCTBOBAHUE TPOU3BOAUTCA BpadoM. OJHAKO B 3TOH CH-
Tyanyuu AO3HaBaTeJIb OCYHIECTBJAATb PYKOBOACTBO IIPOU3BOICTBOM
HEOTJIOZKHbIX CJIeICTBEHHBIX ,H,eﬁCTBI/IH U YIIPpABJIATH IIOBEAECHUEM €ro
YIaCTHUKOB, HE UCIONb3yd MPU 9TOM HABOIAIIEH TaKTUKHU.

8) Tlo 00beKTy, HA KOTOPBIH HAMPABJIEHO CJIEJICTBEHHOE JEHCTBUE BhI-
JeJIE€HBI IIOABU/IbI OTAE/IbHBIX HEOTJIO?KHBIX CJIEICTBEHHBIX ﬂeﬁCTBHH.
Hampumep, pa3HOBHIHOCTH OCMOTPA: OCMOTD MECTHOCTH, *KUJIUIIA,
npeaMeTOB M JOKYMEHTOB; OCMOTD MeCTa MPOUCIIECTBHUHA; OCMOTD
IOMeEllleHUd OpraHu3aluu; OCMOTP Tpyla.

PasznoBumnoctamMu 0oOBICKa SIBAAIOTCA OOBICK KUJUIIA W JTHIHBIN
OOBICK.

9) [lo comep:kaHWi0 — OJHOPOAHBIE W KOMILIEKCHBIE. OmIHOPOIHOE
HEOTJIOXKHOE CJIE/ICTBEHHOE JefiCTBHEe WMeeT eIUHYI MTPUPOILY
U HE CONEPXKUT 3JIEeMEHTOB JPYIUX CJIeACTBEHHBbIX JefCTBUA
(ocBUaETENIBCTBOBAHME, BBIEMKA, A0ONPOC U ap.). B komiuiekcHoM
JefiCTBUM  BCTPEYAIOTCA 3JIEMEHTBI HECKOJIbKUX —CJIeICTBEHHbBIX
nefictBur. K KOMIIJIEKCHBIM CJIEJICTBEHHBIM JEACTBUSIM OTHOCSTCS
OCMOTP MeCTa MPOUCHIECTBUSA, MpedbdABJECHUE [Jid ONO3HAHUSI,
CJIeICTBEHHBI 3JKCIIEPUMEHT X IIPOBEPKA IIOKA3aHUNA HA MeCTe.
Tax, npoBepka IOKa3aHUN HA MECTe BKJIIOYAET B CeOs 3JIeMEHTHI
J0IPOCa, OCMOTPA M CJIEACTBEHHOro 3KcnepuMenta. CyniecrseHHas
CTOPOHA 3TOrO CJEJCTBEHHOIO JEHCTBUSA — 3TO JEMOHCTPAIIUSI
TTO/I03PEBAEMBIM WJIM OOBUHSIEMBIM JIEHCTBHIT, COBEDIIEHHBIX UMU B
MOMEHT IIPECTYILJICHUSA.

10) Ilo cTamusiM yroJIOBHOTO CyJONPOM3BOJCTBA — MEHCTBUS, TPOBOIU-

MbIe /10 BO30y2K/IeHUsI YTOJIOBHOTO JIeJ1a W B IIPOIIECCE TIPEIBAPUTETb-
HOI'O PACCJIEIOBAHMS.
B mensax onruMu3anuy JTOKA3LIBAHKUA 10 BO3OYKIEHHUS YTOJIOBHOIO
nena B coorBercTBum ¢ YIIK nosmasarens mmeer mpaBo moBeCTH
TaKHue CJaeICTBEHHbIE ,Hef/'ICTBI/ISI KaK: OCMOTp MECTHOCTH, KUJIXIIA,
OpeIMeTOB M JOKYMEHTOB; OCMOTD MeCTa NIPOUCIIECTBHUHA; OCMOTD
TIOMEIIEeHN ST OPTAHU3AIINN; OCMOTD TPYIIa; HA3HAYEHNe CyIeOHOiT IKC-
[IePTU3bI; [OJLyYeHre 00PA3IOB /1Jisi CPABHUTEILHOIO MCCJIEI0BAHMS;
OCBHU/IETETLCTBOBAHUE.

11) ITo BpeMeHH TPOM3BOJCTBA — HEOTJIOKHBIE W WHBIE CJIEJICTBEHHbIE
JIefiCTBUS.

IIpakTuka pacciieIoBaHusI TNPECTYIUIEHWUH, CBA3AHHBIE C II0YKAPOM
CBU/JIETEJIBCTBYeT O TOM, YTO B KadeCTBe HEOTJIOXKHBIX CJIeICTBEHHBIX
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JIeHCTBHAX Yallle BCEro IPOBOIATCI OCMOTP MECTa IPOUCIIECTBUSA, JOIPOCHI
MOTEPTIEBINNX, CBUIETEIEHl OYEBU/IEB, OCBUIETETHCTBOBAHME, OOBICK,
BBIEMKA, HA3HAYEHWE CYAEOHBIX IKCIEPTU3 W JOMPOC MOJ03PEBAEMOTO.
HeOT.HO)KHbIe CJIeJCTBEHHBIE ﬂeﬁCTBHH IPOU3BOAATCA 6e30TnaraTean0 upu
HEOOXOAMMOCTH MPOBEPKHU WHGMOPMAIINN O MPECTYIIEHUN U HEMEITIeHHO
ocje Bo30yKJIeHUs yIOJIOBHOI'O JEJIa.

I/ICXO,ZLH U3 BbIIIE HN3JI0KEHHOI'O, IPEACTABAACTCA BazKHBIM IIPOBECTHU
KJIACCU(DUKAIMIO CJICJICTBEHHBIX JIeHCTBUH B 3aBHCHUMOCTH OT WX BHJIA,
IIOCKOJIbKY MHOrue CcJjeJACTBEeHHbIe ,lleﬁCTBI/IH HOCAT KOM6HHHpOBaHHbIﬁ
BUJ, IPU UX NPOM3BOJCTBE HCIOIB3YIOTCA U MeToxn Habmomenus (0CMOTp
recTa  MPOWCIECTBUsI, TIPEJIMETOB, JOKYMEHTOB) W METOJI DPAacCrpoca
(mpebsBICHUE I ONMO3HAHWSA, CJIEICTBEHHBIA SKCIEPUMEHT, MPOBEPKa,
HOKa3aHUH HA MecTe U Jp.).

HO II0CJIe10BATEIBHOCTHU HpOI/ISBOILCTBa BBIJICJIAIOT - HepBI/I‘IHLIe n
IIOBTOPHBIE CJICACTBEHHbIE ,Hef/'ICTBI/IH.

IloBTOpPHBIE C/IEICTBEHHBIE MEHCTBUS IPOM3BOIAATC B CUTYAIIUIX, KOT/Ia,
HepBI/I‘{HOe ﬂeﬁCTBHe HpOBeI[eHO:

1) B HeOJIATONPUATHBIX YCJIOBUAX (BO BpeMs IOXKIs, CHErOmaia, B

YCIJIOBHMSIX HEJOCTATOYHOTO OCBEIIEHUS W T.1I.);

2) mexkBannbUINPOBAHHO;

3) ueabHEKTUBHO € MOy IeHHEM OTPUIIATENLHOTO PE3YJIbTATA.

B mociennem ciaydae ciieIcTBEHHBIE IEHCTBUST MPOBOIAUTCS MOBTOPHO
HEPEIKO W3 TAKTUYECKWX CcooOparkenuit. Ilpmmepom B gaHHOM CiIydae
MOZKET C.Hy)KI/ITb HOBTOprIﬁ O6bICK B TOM K€ CaMOM 2KWJIHIIE B pacdeTe
HA TO, UTO MOAO3PEBAEMBIIl HE MPUMET MePbI K COKPBITHIO TaM MCKOMBIX
00bEKTOB, He ODHAPY2KEHHBIX BO BpPEMs IEPBUYHOrO oObicKa. IIpu srom
MPECTYIHUK MCXOAUT W3 IPEIIOJOKEeHNs, YTO JO3HABATEIb He Oymer
JIBAYKIBI TTPOBOIUTE OOBICK B OJTHOM M TOM K€ MECTe.

K BblenepednciieHHbiM ciiejlyer J00aBUTh M OJJHOBPEMEHHbBIE CJIE/I-
CTBEHHBIE JIeHCTBUA.

B psane caygae meobxomumbiit addekT maer mpousBOACTBO MO €Ty
KOMILJIEKCa B3aMMOCBSI3aHHBIX JEHCTBUI, HAIIpABJIEHHBIX Ha JTOCTHKEHIE
OIpEeIeTIEHHON 33Ja4H CJIeICTBEHHOTO AeficTBUs. D(DQPEKTUBHBIM ABJIAETCSI
MpUMep TPYNIOBOTO ODBICKA — TO OJHOBPEMEHHOE MpOBEIeHNE OOBICKA Y
BCEX COy‘IaCTHHKOB HECKOJIbKUMHU CJICJCTBECHHO-OIIEPATUBHBIMU prHHaMI/I.

peI/IMyIlLeCTBO TAKOM TAKTUKM 3aKJIIOYAETCA B UCKIJTIOYEHUN OIIOBEIIEHU A
COyYaCTHUKAMHU JIPYT JApyra O ¢akTe MPOU3BOACTBA OOBICKA W TOCIEMIYIO-
IIUX IOIBITOK K COKPBITUIO Opy,ELI/Iﬁ HpeCTyHHeHHH, CBA3aHHOT'O C ITOXKapPOM.

Knaccudukanmst CeCTBEHHBIX JIEHCTBUM TIPU PACCTIEIOBAHUN TIPE-
CTyH.HeHI/Iﬁ IPOBOAUTCA IIO ITAllaM pacCCJIeaO0BaHUA Ha - HadYaJIbHbIE U
MOCJIETY FOTITHE.
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HauampHbIil STalm paccieloBaHUs JJINTCI OT MOMEHTa BO30YXKICHUS
YTOJIOBHOTO JIeJ1a, 10 BBISBJIEHUs TIO03PEBAEMOr0, 37eCh HA TAHHOM JTare
PeIIaoTCss B OCHOBHOM 33JIa9M 10 COOMPAHWIO MCXOAHON MH(MOpMAIUUA O
IIPOUCIIECTBUU U BBIABJICHUA IIOJ03PEBAEMOr0.

Bce Ha4daJIbHbIE CJI€JCTBEHHbIE ﬂeﬁCTBHH ABIAIOTCA HEOTJIO?KHBIMUA. STO
0O3Ha4yaeT, YTO OHU JIOJI2KHBI IIPOBOJIUTHCA CPa3y 2Ke, KaK TOJIbKO:

e BOZHHUK/H (PaKTUIECKNE OCHOBAHUA I UX [IPOU3BOJICTBA;

® CO3JaHbI HeO6XOﬂI/IMI)Ie OCHOBAHUA OJI4 UX HpOBeﬂeHI/Iﬂ (HonyquHe

pas3pernennsi CyJa, BbIHECEHWE [O3HABAaTEJeM TIIOCTAHOBJIEHUS O
NPOU3BOJCTBE CJIEACTBEHHBIX NEeHCTBUAX);

® BbLIIIOJIHEHbBI HeO6XO,ZLI/IMbIe IIOArOTOBUTE/IbHbIE ,ELeI.;ICTBI/IS{.

Ha Ha4YaJIbHOM 3JTalle O6bI‘{HO IIPOBOAATCA IIOHMCKOBbBIE CJieICTBEHHbIE
JIefiCTBHSA, HallpaBJIeHHbIE Ha 00OHApyKeHne, (PUKCAINIO U U3bITHE MAaTepU-
AJIBHBIX U NJEAJTbHBIX CJIEIOB HpeCTyHJIeHI/IHI OCMOTp MecTa HpOI/ICH_IeCTBI/ISI;
JIOTTPOCHI TTOTEPIIEBINETO W CBUIETE e ; HA3HAUEHe CyAe0HO-MeIUIMHCKON
IKCIIEPTU3bI prna; OCBUIETE/JILCTBOBAHUE IIO03PEBAEMOI0; O6bICK 1 BBbI-
€MKa,; IIpeabABJICHUE IIO03PpeBaeMOro Ijid OIIO3HAHUA HOTepHeBIHeMy nian
CBU/IETEJIIO; KOHTPOJIb U 3allUCh I11€PeroBOpOB; OCMOTPbLI IIPEJIMETOB U
JIOKYMEHTOB H JIp.

ITo pesymbraTam OCMOTPOB ¥ OOBICKOB HA3HAYAKTCS TAKXKe CyaeOHO-
MEIUIUHCKHE U KPDUMHUHAJUCTUICCKHUE DKCIIEPTU3bI B IEJIAX yCTaHOBHeHI/IH
COOBITHSI TIPECTYIIJIEHNs], BUHOBHBIX JIWII ¥ CO3/IaHUS JIOKA3ATEIbCTBEHHOM
6a3bl A7 UX TOCJIEIYIONEro N300 TMIeH s

ITocnenyrommii 3ram paccienoBaHMs OXBATLIBAET CODOM OTPE30K Bpe-
MEHH OT BBISBJIEHHS, IIOI0O3PEBAEMOr0 10 OKOHYAHMSA IMPOM3BOJACTBA IIO
YTOJIOBHOMY Jeiy. 3ajadeil 9TOr0 dTana pacCIeIOBaHUs SBISETCS W300-
JINYeHNe TOI03PEBAEMOro M OOBUHSIEMOTO I0KA3aTeIbCTBEHHOM 0a30ii mo
YTOJIOBHOMY J€JIy, & TaKzKe IPUHATHAE MeP, HAIIPABJICHHBIX HA UCKJIIOYCHHUE
IIPpUBJIEYCHUA K yI‘OJ'[OBHOﬁ OTBETCTBEHHOCTHU HEBHHOBHOI'O JIMIIA. Ha 3TOM
sTane 0ObIMHO HPOBOAATCH: AOMPOCHI 0J03PEBAEMOro (1003PEBAEMBbIX );
OOBICKH II0 MECTy pabOThI U JKUTEILCTBA IOI03PEBAEMOr0; HA3HAYEHHE IT0
pe3yJsbraraM 00bICKa CYAeOHBIX IKCIEPTH3; JOMPOCHI OOBUHSIEMOTO ¥ MHBIX
CBI/IILeTe.Hef/'I; OYHbI€ CTAaBKHN Mem,uy HUMMU, C,]'[eﬂCTBeHHbeI JKCIIEPUMEHT U
MPOBEPKA MOKA3aHUI HA MeCTe.

Ha wnocsiepytomem srane npeobiaagaloT MPOBEPOYHbIE CJIEACTBEHHBIE
neiicrBust (O4HBIE CTABKM, IOBTOPHBIE JIOIPOCDI, CJIEJCTBEHHbIH dKCHEepH-
MEHT, IPOBEpPKA MOKA3AHUIT HA MECTe M JIp.).

B 3aKJIYEHNU MOXKHO OTMeTI/ITL, t‘ITO, KaK IIOKa3bIBaeT HpaKTI/IKa
CJIeZICTBEHHON pabOThI IO PACCIEIOBAHNIO TIOYKAPOB, MPUBEIEHHbBIE MO
HEOTJIO?KHBIX CJIeACTBEHHBIX NEHCTBUN, IPOBOAUMBIE OPraHOM JO3HAHUM,
ABJIAIOTCA OIITUMAJIBHBIMU WU S(b(beKTI/IBHbIMI/I.
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VIIK 342.9

MOJEJIN AJIMAHUCTPATABHO-IIPABOBOI
AEATEJIBHOCTU IIO2KAPHOT'O HAZIBOPA 1
MPOPUJIAKTUYECKOI PABOTHI B YIIPABJIEHUN
®IIC MYC POCCHU IIO PECIIYVBJIMKE YVAIMYPTUA

3. B. /lasaemos

Cuymaresib MarucTparypbl, Maitop BuyTpenneii ciyx0os. @T'BOY BO
«Axagemus I'TIC MYC Poccuny Wucruryr yupasieHus U KOMILIEKCHOIT
0e301acHOCTH

e-mail: zinfir.dawletov@yandex.Tu

B. II. Axexcees

npodeccop Kadeapsl, KAHIUIAT IOPUINIECKUX HAYK, morneHt. PI'BOY
BO «Akagemusi I'TIC MYC Poccuny MHCTHTYT yrnipaBieHus u
KOMILJIEKCHOH 6e301acHOCTH

e-mail: vikpetal@rambler.ru

B nacmoaweti cmamuve 0CYUECmEAeHa CPABHUMENbHAA TAPAKMEPUCTNUKA MOOEAET
AOMUHUCTPAMUEHO-NPABOBOTE 0EAMENLHOCNU NONHCAPHO20 HAI30pa U NPoduaakmue-
ckoll pabomvi 8 ynpasaenuu, 0asn “ez0 6 Hel 60aee NPEOMEMHO PACCMAMPUBAIOMCSA
B80NPOCH, KOMNEMEHUUY U HYHKUUOHUPOBAHUA 0P2AHO8 U QOAHCHOCTHBIT AUY NOHCAD-
H020 Had30pa u npopusarmuyeckol deameavnocmu 6 Ynpasaenuu PIC MYC Poccuu

no Pecnybauke Yomypmus.

KuroueBnble cioBa: I'ocyzapcTBeHHBI MOKApPHBINH HAaA30p U TMPOMHUIAKTHIECKAS
IeATeJJbHOCTh, MOJEIH aJAMHHHCTDATHBHO-IPABOBOM HEATEJIBHOCTH, KOMIIETEHIHS U

GbYHKIIMOHIPOBAHNE OPTaHOB U JOKHOCTHBIX JIAII.

Ocymecrsienne dhenepaabHOro rocyJapCTBEHHOIO MOKAPHOI0 HAL30DPa
Ha TO/IHA/I30PHBIX OOBEKTAX 3aIMUTHI OCYIIECTBIISIETCS B COOTBETCTBUU C
rpeboBanusimu Pepepasbuoro 3akona «(O 1OKapHON 6Ge30maCHOCTHY OT
21.12.1994r. Ne 69-©3, Penepanbroro 3akona «O rocymapcTBEHHOM KOH-
Tposie (Haa30pe) M MYHUIMIIATIHLHOM KOHTposie B Poccuiickoit ®eneparyn»
or 31.07.2020r. Ne 248-®3, nocranosienus [IpaBurenncrsa Poccuiickoit
Qenepamuu ot 12.04.2012r. Ne 290 «O demepasbHOM TOCYIAPCTBEHHOM
MOZKAaPHOM HA30pe», WHBIX HOPMATHUBHBIX MPABOBBIX akTOB Poccuiickoit
Qeznepanun 10 MOKAPHOI 6€30HACHOCTH B T.94. U BEJOMCTBEHHBIX, HEIO-
cpencreerno oraesom OLITH Yaopasmerusa OIIC MYC Poccun mo Pecmy6-
JIKe YIMypTHUS.

JlaHHBI OTHET B paMKax CBOell KOMIIETEHIMW B COOTBETCTBHUH C
POCCUIICKUM 3aKOHO/IATEIbCTBOM:
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e obecmednBaeT yder OOBEKTOB HAM30pa, OPraHU3YeT U IMIPOBOIUT
KOHTDOJIbHBIE (HA30DHBIE) MEPOMPUSITHS, TPUHUMAET COOTBETCTBY-
FOIIHe PEIeHNs;

® OCyIIeCcTB/IsieT OMUIUANBHBIN CTATHCTHYECKUN ydeT © BeJeHue
FOCy,[LapCTBeHHOﬁ CTATUCTUYIECKON OTYEeTHOCTH II0 IIoxKapaM U ux
IIOCJIEICTBUAM;

® OCYIIECTBIIAET B3auMOJelcTBUe ¢ (heepaATbHBIMUA OPTaHAMU HCIIOJN-
HUTEJTHLHOMN BJIACTHU, B TOM YHUCJI€ C OpraHaMu roCyZapCTBEHHOTO KOH-
Tpons (Ham30pa), OpraHaMu WCIOJHUTENLHON BiaacTh Pecrmybimkn
VnMyprusi, oOpraHaMu MeCTHOTO CaMOYTIPABJIEHUS, OOIECTBeHHBIMA
OObeIMHEHUSIMUA ¥ OPraHU3aIUsIMU, 110 BOMPOCaM ODECIIeYeHHs T0-
2KapHOM 6e3011aCHOCTH;

® paCcCMATPHUBAET OOpAIEHUS U KAJIOOBI KOHTPOJIUPYEMBIX JIHI[ TIO
BOTIpOCaM ODeCreveHnst OKAPHOH 6e30MaCHOCTH;

® DACCMaTPUBAET B YCTAHOBJIEHHOM TOPSIKE JKAJ00bI HA, PeIreHwus,
neiicrBus  (6Ge31eficTBME) OPraHoB TOCYJAPCTBEHHOTO MOXKAPHOTO
HAA30Pa U UX JIOJZKHOCTHBIX JIWTL;

® y4acTByeT B IIPOBEPKax OOBEKTOB HAJ30PA, MPOBOAUMBIX OpraHaMu
[IPOKYPATYPBI B MOPsIKe, ycTaHOBIeHHOM PenepaabHbIM 3aKOHOM OT
17.01.1992 Ne 2202-1 «O mpokyparype Poccuiickoit ®eneparuns, raer
MOSICHEHUsT TIPEJCTABIIsIET WH(MOPMAINIO B PAMKAX CBOEHl KOMIIETEeH-
N, TOTOBUT MOTUBUPOBAHHBIC IIPEIJIO?KEHNUA O HEIIPUHATUU Pacye-
TOB IIO?KaPHOT'O PUCKA B OPTaH IIPOKYPAaTYyPHhI, a TaKzKe MOoIydaeT s
O3HAaKOMJIEHUA JOKYMEHTDbI, CBEJEHUA KW MaTepuaJibl, KaCarolluecd
[pesiMeTa COOTBETCTBYIOIIEH MPOBEPKU, OPraHW30BAHHOW OPraHOM
MPOKYPaTyPHI;

® OKa3bIBAET IOCYIAPCTBEHHBIE YCIYTH U OCYMIECTBIISIET Pa3PEITnTe b
Hble (DYHKIUU B PAMKAX MPEIOCTABIEHHBIX MOJTHOMOYNIL;

® ocymecTBaseT TPOMUIAKTAKY PUCKOB IPUIMHEHUsS BPEA OXpaHsie-
MbIM 3aKOHOM I[IEHHOCTSIM B ODJIACTH IIOXKAPHOM 0e3011aCHOCTH;

® [IPOBOJUT B COOTBETCTBUU C 3aKOHOJATEILCTBOM Poccuiickoit
Qenepanuu JO3HAHWSA 1O JejlaM O TOXKApPaX W MO JeJaM O
HapYIeHusX TPeOOBaHMI MOKAPHO O6E30TaCHOCTH;

® OCyIIEeCTB/IsIeT MTPOMUTAKTUIECKIE MePOpuATHs B (popme nHbOPMU-
poBaHusi, OObABIEHNUS MPEIOCTEPEIKEHNsI, KOHCYIbTUPOBAHS, MIPO-
GUNAKTUIECKOIO BU3UTA.

MopensvMu  opranm3anum  JeATEILHOCTH — OpraHa  HaJ30PHO-
npodunaktrdeckoit paborst MYC Poccum m ero TeppuTOpPHAIBLHBIX
OpPTaHOB B COOTBETCTBUU C BO3JIOKEHHBIMU HA HETO (DYHKIIUSIMU SIBJISTIOTCS:
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1)

2)

1)

B

HAJ30D 3a BBIIOJHEHHEM YCTAHOBJIEHHBIX TPeOOBAHUI MOXKApPHOM
6e30macHoOCTH - (heepaIbHBIi MOCYAAPCTBEHHBIN MOKAPHBIH HAI30D

(®T'IIH);
HaJ30p 3a BBINOJHEHWEM YCTAHOBJIEHHBIX TpeOOBaHWiT B 00IaCTH
rpaXkJIAHCKON 00OPOHBI rOCYJTApCTBEHHBI HAA30D B 0OJACTH

rpaxzaanckoit o6oponsr (I'HI'O);

HaJ30p 32 BBINOJTHEHHEM YCTAHOBJIEHHBIX TpeOoBaHMUI B obiacTé
3aIIATHI HACEJIeHNsA W TEPPUTOPWAHA OT HYPE3BLIYANHBIX CHATyalwit
TIPUPOJIHOTO M TEXHOIEHHOrO XapakTepa — (bemepasbHblil rocysap-
CTBEHHBIIl HAA30D B OOJIACTH 3AIUTHI HACEJICHUS U TEPPUTOPHUU OT
4pe3BblYaiiHbIX CUTyalluil IPUPOJHOrO U TeXHOIeHHOI'O XapaKTepa;
rOCyJapCTBEHHbIA Ha/A30p 3a I110J1b30BaHUeM MaJjlOMEPHBbIMU CyJlaMu
u Gazamu (COOpPYIKEHUSMHE) Ui UX CTOSHOK BO BHYTPEHHUX BOJAX U
B TeppuTopuanbHoM Mope Poccuiickoit @enepanun (IMIMC).

2021 romy momxuOocTHBIME Junamu O@TIIH Yopasienns 3amiamu-

pOBaHO 1 HmpoBeaeHo Ha 16% Gombiie, veM B 2020 I. MIAHOBLIX BLIC3IHBIX
IPOBEPOK OOBEKTOB 3amuThl. VI mpu 5TOM, BBIIAHO Tpenucanuii (GJaHKOB)
Ha 9% Gombine 3a OTMEYEeHHBIH NMepuos 00 yCTPAHeHWH HAPYIIeHUi Tpe-
OoBaHwmil 10KAPHON HGE30MACHOCTH MO PE3YJIHTATAM [IPOBEIEHUS [JIAHOBBIX
MIPOBEPOK.

B

XO07Zle TPOBEPOK HAWOOJbINee KOJUYIECTBO HAPYIIEHWH TpeOOBaHM

MOYKAPHOH 0e30MacHOCTH, a WMEHHO - 54%, yCTaHOBJIEHO CBSI3aHHBIX C
obecreueHreM 0E30MACHOCTH JIFOel, & WMEHHO:

BBITIOJTHEHHE OPTraHU3aIllMOHHBIX MepOHpI/IHTI/If/i 10 O6eCHequI/IIO
MOKaPHOH 6€30MaCHOCTH;
COCTOAHNE 3BaKYallMOHHBIX HyTeﬁ " BBIXOIOB;

® HajW4YHMe, IPABWILHOCTH MOHTaxKa U PabOTOCHOCOOHOCTH CHCTEM

IIPOTHUBONOKAPHOI 3alllATBI;
opraumu3arust 06ydeHns pabOTHUKOB MPEIIPUATHN MepaM MOXKAPHOI
0Ee30IIaCHOCTH.

[IpoTokosi0oB 06 aIMUHUCTPATHBHOM ITPABOHAPYIIEHUN B OTHOIIEHII
dbusnaecKkux JuI COCTaBIeHO — 145, cpean KOTOPBIX:

no 4. 1 ct. 20.4 KoAIl - 143 (mapymenune TpeboBanuii no:kapHoii 6e3-
OIIACHOCTH, 3& MCKJIIOYEHHEM CJIy4YaeB, IIPEeyCMOTPEHHbBIX CTAThAME
8.32, 11.16 nacrosmero Koznekca u wacramu 6, 6.1 u 7 crarbu 20.4);
no 4. 12 cr. 19.5 KoAIl — 2 (HeBbImoNHeHHEe B CPOK 3aKOHHOLO
MPENUCAHNsT OpraHa (JOMKHOCTHOTO JIWIA), OCYIIECTBJISIOIIErO
rOCYIapCTBEHHBIH HAI30D);

o 4. 1 cr. 20.25 KoAIl P® — 0.

OTHOIICHUU IOPUANYCCKUX JINIL — 3, a UMEHHO:
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e 1m0 4. 1 cr. 20.4 KoAIl — 2 (mapymenne TpeboBaHmUii TOKAPHON 6e3-
OTMACHOCTH, 33 MCKJIIYEHWEM CIy9aeB, MPELYCMOTPEHHBIX CTAThIMU
8.32, 11.16 macrosmero Komekca n wacravu 6, 6.1 u 7 crarbn 20.4);

e 110 4. 2 ct. 14.1 KOoAIIl P® - 0;

e o 4. 12 cr. 19.5 KoAIl 1 (meBblionHeHHE B CPOK 3aKOHHOIO
npejnucanus Oprana  (JOJKHOCTHOTO JIMU@), OCYILECTBJISIIOIErO
TOCYIApCTBEHHBI HA[30D);

e 1o 4. 1 cr. 20.25 KoAIl P® - 0.

Haznadeno cymamu aIMUHUCTPATUBHBIX HAKA3AHUN MO WHBIM CTATHIM
KoAII P® (kpome cr. 14.1, u. 14. cr. 19.5 (n/xa, op/a), 19.20 KoAIl P®)
B Buje mrpada — 2.

IIpekpamieno cymamu e 00 WHBIX aIMHHUCTPATABHBIX [IPABOHAPYIIIE-
HuAX 1m0 UHBIM cTaThaM KoAIl P® (kpome ct. 14.1, u. 14. ct. 19.5, 19.20,
20.4 KoAIl P®), na ocuosauuu cr. 24.5 KoAIl P® — 1.

locymapcTBeHHBIMI WHCTIEKTOPAMY TI0 MOYKAPHOMY HAJI30pPy AJIMWHMU-
CTPATUBHBIX HaKa3aHuil B Buze mrpada HA3HAUEHO — 8, Ha OOIIyI0 CyMMy
32 ToIC. PYO..

B nanpreiinem nokapHO-IPOPUIAKTHIECKOMY COCTABY YIIPABJIEHUA, B
XOJe OCYIIECTBJIEHHSA CBOell HedTeTbHOCTH HeoOXOIUMO OOpaTuUTh 0coboe
BHUMAHUE Ha JAHHYI0 KATEropuio TpeOOBaHUI MOKapHOi 6e30mMacHOCTH.

Bmecte ¢ Tem, ycrpameno okono 74% wapymennit TpeGoBammit
MOXKApPHOW 06e30MAaCHOCTH, BBISBJIEHHBIX NPUA TPOBEISHUN I[JIAHOBBIX W
BHEIJIAHOBBIX TTPOBEPOK B COOTBETCTBUM C YCTAHOBIEHHBIMHU CPOKAMU.

B 2021 r. B opramsr mpokyparypsl oraesom ®I'ITH uudopmarmusa o
HEY/IOBJIETBOPUTEJILHOM IIPOTUBOIIOZKAPHOM COCTOSIHUU HE HAIIPABJISAIACD.

B sror mepmon Yamyprckas mpokyparypa corpyaauko O®IIIH B
KaveCTBe CHENUAINCTOB K MPOBEIEHUIO TTPOBEPKU MCIIOJTHEHUST 3aKOHO/A-
TeaberBa Poccuiickoit @enepaninm 0 moKapHOil 6€30MacHOCTH PUBJIEKAJIA,
1 pas.

Ba 2021 rog xkanob O NPEJOCTABIEHHUIO TOCYJIAPCTBEHHBIX YCIyT
OOI'TIH Vupasienus ydpexJIeHUsM, OPraHU3aluiM, OPUIUIECKUM
JIUIAM HE3aBUCUMO OT WX OPraHW3alHOHHO-TPABOBBIX (GopM u dopm
COOCTBEHHOCTH, WHIAWBUIAYAJbHBIM MPEINPUHUMATEISAM, JTOJKHOCTHBIM
sauram, rpakaanaM Poccniickoit @eneparn He TOCTYIAIO.

NudbopmupoBanne rpazkaaH MO BOMPOCAM WCIOJHEHHUS TOCYJAPCTBEH-
HO¥ (DYHKIMH U BOITPOCAM, BXOIAIINM B KOMIIETEHITHIO OPTAHOB FOCIOKHA-
30pa gokHocTHbIMU Jiuiamu oresia @TITH Yupasienust ocyiecrBieHo
B 2021 1. B BuJie KOHCYIbTUpPOBaHuA 146 pas.

Kpowme ToOro, B COOTBETCTBUE C MPUKA30M YTIPABJIEHUS B TIPOILIOM
rofy B YTpaBieHuu ObII CO3JaH KOHCYIbTAIMOHHEN coBeT. CoBer co3man
C [EJIbIO OKA3AHUST KOHCYJIBTAIMOHHON IIOMOINN PYKOBOJACTBY, PAOOTHUKAM
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NPEINUPUATHI IO BOOPOCAM IIOXKAPHOHM 0€30ImacHOCTH, PACCMOTPEHHIO 1
BBIPAOOTKE COBMECTHBIX PEIIEHUil MO COMMAIBLHO-3HAYMMBIM, CIIOPHBIM ¥
npobemMHbIM BompocaMm. Jlanubrit (opMar BCTped € TpeICTaBUTEISME
OXPaHsIEMBIX 0OBEKTOB TIO3BOJIUT B JATbHEHIIIEM HAXOIUTh KOMIIPOMICCHBIE
peIlleHrsT B IPUHIMIHAATBHBIX BOMPOCAX ODeCrevdeHns MoxKapHoil Ge3omac-
HOCTU OCODO BAaXKHBIX U PEKUMHBIX 00beKTOB. KOHCy/IbTUpOBAHKE 10JI2K-
noctupivu JunamMu O@TIIH VYnpasnenus dusudeckux u o0OpUIMIECKUX
JIAIT TIPOBOJINTCS HA TIOCTOSTHHONW OCHOBE.

Paccmorpenwue x)anob ua pemenns, neicreus (6€31eHCTBUA) TOTKHOCT-
weix Jun oraena PI'IIH Ynpasienus ocymiecTBiseTcs B COOTBETCTBUU
¢ rpeboBanusimu DPesepanbroro 3akona «(O rocygapcTBEHHOM KOHTPOJIE
(mazzope) W MyHunmMnanabHOM KouTposie B Poccmiickoii ®@enepauuu» or
31.07.2020 Ne 248-®3, a takke nocranonienus [IpasBurenncrBa Poccuii-
ckoit Pegepannn or 12.04.2012 Ne 290 «O denepanabHOM rocy1apCTBEHHOM
MOXKAPHOM HAJI30pEe>.

[loBomoB /I HadaIa TPONEAYPBI IOCYneOHOTO (BHECYIeGHOrO) 00-
JKaAJIOBAHUdA DPelIeHuid Wanm JedCcTBUuil (6e3;Le171CTBI/H71) JIOJI2KHOCTHBIX  JIHIT
OO®I'TIH me Bozuukano. B oruernom nepuoje xanob Ha pemienus, jeii-
crBus (6e3meiicTBus) momkHocTHIX jur oraena ®TITH Yopasmenusa ot
3aMHTEPECOBAHHBIX JIUI He IOCTymnaso. lIpuBeneHHbIe BBINIE MTOKA3ATETH
cBUAETENLCTBYIOT O mpoBenenuu oraenaom OPIITH Vnpasnenns jaunum
KOHCTPYKTHBHOTO [MAJIOTa C PYKOBOACTBOM OXPAHSEMBIX OOBEKTOB IO
BO3HUKAIOIINM CIIOPHBIM BOIpOcaM B mporecce ocytectsienns OTTIH.

IIpuopurerom mpodumakTudeckoii padOThl HABIAETCH KOMILIEKCHBIH
[I0/IX0/1, IPY OPraHU3aluu MEPOUPUATUN HA OOBEKTaX ¢ MACCOBLIM HPEObI-
BaHMEM JIIOIEil HA OCHOBE AJIDECHOCTU U BCECTOPOHHOCTH ILTAHUDYEMBIX I
peann3yemMbIx Mep.

B menisix mpeaynpekieHns HapyIIeHi OPraHn3ausiMyA U TPAYKIAHAMI
obst3aTeTbHBIX TPEOOBAHU, yCTpaHeHWs TPUINH, (GAKTOPOB W YCJIOBWHIA,
CIIOCOOCTBYIOIMUX HAPYIIEHUSAM 00s3aTe/bHBIX TPEOOBAHUI, PaCIOpsKe-
HueMm HadaiabHuka Yopasienus B 2020r. yrsepxkaena IIporpamma mpo-
bIITaKTUKY HAPYIIEHU 00A3aTebHBIX TPEeOOBAHUN B 0OJACTH MOXKAPHOIM
6€e30MacHOCTH MPH OCYIIECTBICHNH (DeIepabHOr0 rOCYJapCTBEHHOTO MO-
JKapHOTO Ha/I30pa Ymupasjienus Ha 2021 roz.

Bo ucnonuenne ct. 49 ®enepanproro 3akoHa «( roCyIapCTBEHHOM KOH-
Tpose (Haa30pe) u MyHUIUNATBHOM KOHTpOJse B Poccuiickoit Pexeparyun»
or 31.07.2020 Ne 248-®3 u B 1e/15X IPELYIPEXKICHUS HAPY LIIEHUI I0pU e~
CKUMU JINIAMU ¥ WHIUBHUIYAJIbHBIMA MPEANPUHIMATETSIMEI 00A3aTeTHHBIX
TpebOBaHMI, yCTpAHEHWS TPHYINH, (PAKTOPOB U YCIOBHUil, CITOCOOCTBYIOMINX
HapYIeHusIM 00s3aTeIbHBIX TPEOOBAHWUMN, OMpEIEseH MOPSIIOK MPUHSTHUS
peIlieHrsi O HAPABIEHUH TPEI0CTEPEIKEHNUS.
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3a aHaMM3WpPyeMBbIil [EPUOJ COCTABIEHO W HAIPABIEHO B aJIpec
OPUINYIECKUX JIAIL 13 MpeaoCTeperKeHnii 0 HeIOMyCTUMOCTH HApPYIIEeHUS
00s13aTeIHbHBIX TPEOOBAHMIA.

B anasmzupyemowm nepuoze corpymaunkamu oraesna PI'ITH Yupasienus
NpOBeNeHO 7 TPOMUIAKTUYECKUX BU3UTOB B OTHOIIEHUN OOBLEKTOB
3aIUTHI, OTHECEHHBIX K KATETOPWH BBICOKOTO W 3HAYUTEIHHOTO PHUCKA,
B TOM uncie 4 mpodUIaKTHUIECKUX BHU3UTOB TMPOBOIWINCH B pPaMKaX
npodusakTraeckoit onepanuu «Oromnennes. B xome mpodusakTuaeckoro
BU3WTA KOHTPOJUPYyEMOEe JIUIO NPOMH(MOPMUPOBAHO O TPEOOBAHUSIX,
NPEIbABIAEMBIX K OOBEKTY HAA30Pa, COOTBETCTBUIO OOBEKTA HAI30paA
KPUTEPUAM PUCKA, 00 OCHOBAHUAX U O PEKOMEHIYEeMBIX CIIOCO0aX CHUKEHU ST
KaTeropuy PHCKA, & TAK¥Ke O BUIAX, COMEPXKAHWM W 00 WHTEHCHBHOCTH
KOHTPOJIbHBIX (HAJ30PHBIX) MEPONPHUATHIA.

Meponpusitusi 110 obecriedeHni0 O6e30MaCHOCTH JIIOJIEH IIpU  [oXKape
OCYIIECTBJIEHBI TIPU MIPOBEJIEHUN MPAKTUIECKAX TPEHUPOBOK IO IBAKYAITIH
13 KOPIIYCOB OXPAHSIEMbIX O0bEKTOB, HA KOTOPBIX IPOBOAMIIACEH IIOATOTOBKA
nmepcoHasia OObEKTOB K JIEHCTBUSIM B YCJIOBUSAX, MAaKCHMAJBHO MPHUOJIH-
JKEHHBIX K BO3MOXKHBIM PEAJHHBIM CUTYAIUAM, TPUOOPETEHNEe YCTONINBBIX
HABBIKOB, HEOOXOMWMBIX [IJisi TPUHATHS OBICTPBIX, YETKUX PelreHuil u
BBIMIOJTHEHUS JT€HCTBUN, HEOOXOAWMBIX I TIPEIyIPEXK/IEHUS OMACHBIX
MIOCJIEICTBUN, KOTOPbIe MOT'YT UMETh MECTO IIPU BO3HUKHOBEHUU I0OXKAPA.
KonnvyecTBo TpEHUPOBOK MO IBAKYyAIMK 3aBUCUT OT TTPOBEIEHUST TPOBEPOK
JIeSATeIBHOCTH yIPEXKIeHU, OpraHu3aInil, OPUINIECKUX JIUI] HE3ABUCUMO
OT WX OPTaHU3AIMOHHO-TTPABOBBIX (DOpM U (HOpM COOCTBEHHOCTH, & TaAKIKe
WHIABUIYATbHBIX MPEIIPUHIMATENE, TOMKHOCTHBIX JIUI, rpaxkiaan Poc-
cuiickoii Pepepaiyu, COCTOAHUSA UCHONB3YEMbIX (IKCIIyATUPYEMbIX) MMH
O0OBEKTOB 3aIlUTHI.

Takzke B mesax obecredenns 3aIUINEHHOCTH TPaXKIaH, HHOOPMUPOBa-
HUsT O TPEOOBAHUSAX MOKAPHON OE30MACHOCTH W TMPUMEHEHUN UX 10 MECTY
paboThl CiyKaliye NPeAUPUATHI TPOXOauan O0ydeHne MepaM MOXKAPHOM
0e30MaCHOCTH TI0 CHEeNUATbHBIM IPOTPAMMAM.

IToxapuast npoduaakTrKa — KOMILIEKC OPTAaHU3AMMOHHBIX U TEXHITIe-
CKHUX MEPOIPUATHIH, HAIIPABJIEHHBIX HA obecrederHue O0e30MacHOCTH JIIOIEH,
HA MIPEIOTBPAIIEHNE [0KAPa, OTPAHUYEHNE €r0 PACIIPOCTPAHEHNSI, & TAKKe
CO3/JjaHUE YCJIOBUHN /ISl YCHEIIHOrO TYUIEHUs IIOXKAPa.

Corpyauuku ornena ®IIIH Ynopasienus npuHsaIn HETOCPEICTBEHHOE
ydacTue B pa3paboTKe U Peajn3aluy Mep I0KapHOi 6e30IacHOCTH OXpa-
HEeMBIX OOBEKTOB IO MOJATOTOBKE OPTaHW3ANUOHHO-PACIOPIIATETbHBIX
JIOKYMEHTOB ¥ KOHTPOJIIO 33 UX BBIIIOJIHEHUEM.

Paspaborannabie Mepbl MOKAPHON 0E30MACHOCTH BKJYEHBI B 1A~
HBI DA3BUTHsI TPOU3BOJCTB, JOKYMEHTAIMIO HA TMPOBEIEHWE TIJIAHOBO-

143



Paszges I1

NpeIYNPeIUTETLHBIX PEMOHTOB, COOTBETCTBYIOIIAE HAPAIBI-TOMYCKH, C
srecernnemM Ha paccmorperne KUYC u IIB, IITK oxpansembrx 06beKTOB 1
JIOBEJIEHBI 10 KOHKPETHBIX NCIIOJTHUTECH.

Jomxuocrapivu Junamu oraena ®TTIH Ynpasienuss okaszaHa meTo-
JU9ecKas MOMOINb B OOy9YeHWN TIEePCOHATIA OXPAHAEMBIX OOBEKTOB MepaMm
[OXKAPHOM 6E30IIaCHOCTU U JIEHCTBUAM [PU HIOXKAPe.

B oruernoMm mepmozme mpoBeneHo 146 KOHCYNBTAINH IO PA3bICHEHUIO
obsi3aTebHBIX TpeboBanmit rpakmanam. Oprann3oBaHO W TPOBeIEHO 12
MAaCCOBBIX HPOMUIAKTUIECKAX MEpOHIpHATHH, ¢ obmum oxsaTom 271
YeJI0BEK, B TOM UHCJIE C JeTbMU OPraHn30BAHO 4 MEPONPUSTHS C OXBATOM
79 4eyoBeK.

OcyuiecrBiieno uudOpPMUPOBaHUil 110 BOpocam coOJoeHus 0bsa3a-
TeJbHBIX TPeOOBAHUI OCPEICTBOM Pa3MelleHIs COOTBETCTBYIOIINX CBe/Ie-
HUit - 9:

e na odurmansaoM caiite B cetn «Murepuers — 2;

e Ha pajuo — 4;

® MPOBeEHO KOHMEPEHIHil, CEeMUHAPOB 3.

Corpyauukamu O@PTTIH upunumaioch ydacrue B npoBeIeHun 7 1paK-
TUYECKUX TPEHUPOBKAX IO IBAKYAIUHN JIIO/Ieil U3 3/1aHuUil, ¢ OOIIIM OXBATOM
945 wemoBek, HA KOTOPBHIX MTPOBOIMIACH TTOJTOTOBKA MMEPCOHAIA OOHEKTOB
K JIefiCTBUAM B YCJOBHSIX, MaKCHUMAaJIbHO MPUOJNIKEHHBIX K BO3MOXKHBIM
pPeaIbHbIM CUTYAIUAM, IPHOOPETEHNE YCTONIUBBIX HABBIKOB, HEOOXOMMBIX
JIJIsI IPUHSATAST OBICTPBIX, YeTKUX PEIIeHUil U BBITOJIHEHUs AeficTBuil, Heob-
XOAMMBIX [IJIsl NPEAYNPEKICHUs OMACHBIX IIOCIE/ICTBHI, KOTOPbIE MOIYT
UMeTh MEeCTO TPH BO3HUKHOBEHHU IOxKapa. KonmdecTBO TpeHMPOBOK IIO
9BAKYalMN 3aBUCUT OT MPOBEIEHUS TIPOBEPOK JIESATEILHOCTH YIPEKICHNUIT,
OpraHm3anuil, IOPUANIECKAX JIUI HE3ABHCHMO OT HX OPraHU3AINOHHO-
mpaBoBBIX GOPM U GHOPM COOCTBEHHOCTH, & TAKKE WHIUBUIYATHHBIX TPEI-
NnpuHUMATENeH, TOJKHOCTHBIX JuIll, rpaxgan Poccuiickoit ®Peneparuu,
COCTOSIHUS UCIIOJIb3YEMbIX (IKCILIyaTUPYEMbIX) UMU OOBEKTOB 3alUThL.

Takwmm 06pazoM, rocyaapCTBEHHBIN MOKAPHDIN HAI30D U IPOMUIAKTH-
qeckas gesareabHocTh B cucreme MYC Poccun B mesiom n B YmpasieHun
QIIC MYC Poccuun mo Pecrybsinke YaMypTusi B 9aCTHOCTH SIBJIAIOTCS
BarKHEHIINME 3JIEMEHTAMU CHCTEMbI 00eCIIeeHnsI II0XKaPHOil 6e3011aCHOCTH
Ha 00bEKTAX OXPAHBDI.
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MODELS OF ADMINISTRATIVE AND LEGAL ACTIVITY
FIRE SUPERVISION AND PREVENTIVE WORK IN THE
FPS DEPARTMENT OF THE MINISTRY OF EMERGENCY
SITUATIONS OF RUSSIA IN THE REPUBLIC OF
UDMURTIA

Z.V. Davletov, V.P. Alekseev
e-mail: zinfir.dawletov@yandex.ru, vikpetal@rambler.ru

In this article, a comparative characteristic of the models of administrative and
legal activities of fire supervision and preventive work in management is carried out,
for which it deals more specifically with the issues of competence and functioning of
bodies and officials of fire supervision and preventive activities in the Management of

the FPS of the Ministry of Emergency Situations of Russia in the Republic of Udmurtia.

Keywords: State fire supervision and preventive activities, models of
administrative and legal activities, competence and functioning of bodies
and officials.
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B cmamwve nposeden CPABHUMEALHWIT GHAAUS YNPABAEHUS O0CAMEALHOCTNUY
MAMEPUAALHO-METHUUECK020 06eCTeUeHUs U UCTLOALI06AHUE UHPBOPMAYUOHHUT MeT-
Hono2ull 6 ciepe MAmepuasbHO-METHURECKO20 0BECTIENEHUA, 4 MAKHCE UCTIOAHEHUE
pAda NOCAEO0BAMENDPHUT U 63AUMOCEAZAHHWT 3a0a% N0 NAGHUPOBAHUIO NOMPEOHOCTIY
noodpasdeaernuti PIIC MYC Poccuu no Pecnybauke Yomypmus.

KuroueBble cJjioBa: yIpaBiieHHE [eATeJbHOCTH MaTe€pHUATbHO-TEXHHIECKOTO
ofecrnedennsi; HCIOJb30BaHNE HH(POPMAIMOHHBIX TEXHOJOrHil B cdepe MaTepHaIbHO-

TeXHHYeCKOro obecrnedeHns MOXKAPHBIX HOAPA3IeIeHnH.

OcHOBHO#T 3ajaveilt NMpW OPTraHU3ANUN YIPABIEHUS IEITEILHOCTH
MarepuaabHO-TeXHUYecKoro obecnedenus noapaszenenuii. MUC Poccun
npejicrapiger cob0fl KOMILIEKC MEPONPHUATUH 110 OCHAIIEHUIO U obeciie-
YEHWIO CTPYKTYPHBIX TMOAPA3IEeHUN CIIeIUaIbHOM TeXHUKOM, TOPIOYUM 1
CMAa309HBIMI MATEPUAIAMHY, TTPOIOBOIHLCTBUEM, BEIEBBIM U JIPYTUM UMY-
IIIECTBOM, TEXHUIECKUMHE CPEJICTBAMMU CJIY?KO THLIA, MTOIEPKAHUIO 3a11acOB
MaTePUAIbHBIX CPEJCTB U TEXHUIECKUX CPEJICTB CJIyKO ThIIA B COCTOSHUH,
obecneduBaIeM OCTOAHHYI0 TOTOBHOCTD YUPEXKICHUN 1 OPraHu3aruii K
BBIIOJHEHUIO 33/1a4 110 IPeJHa3HaYeHuio. Be3ycoBHo, nannbie TpeboBanus
oraocares u K Limasnomy Yupasienuio PIIC MYUC Poccun o Pecriybavke
YnMmyprus.

[lramoBBIE MEPOTPUATHS B YIPABIEHUH PA3padATHIBAIOTCS B IIEISIX
MpoOpabOTKYM BOMPOCOB, CBA3AHHBIX C ODECTEYEeHHEM KOHKPETHBIX ITAIOB
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podeCcCHOHATBHON TOATOTOBKY JIMYHOTO COCTABA, HOCAIINX PA3OBBIN MIH
CE30HHBINH XapaKTep, a TaKyKe WHBIX paboT, TPEOYIOMWX IS BBIMTOJTHEHUS
0oJtee JeTaIBHBIX 0OOCHOBAHWI U PACIETOB.

Hesbro MaTeprnaibHO-TEXHUYIECKOTO SIBJISIETCS CBOEBPEMEHHOE U [TOJTHOE
obecneuernne mnompasaenenunit  ®IIC MYC Poccum mo Pecnybauke
VAMypTHSA TEXHUKON I UMYIIECTBOM IO YCTAHOBICHHBIM HOpMaM (IITaTam,
TabessiM).

MarepuabHO-TEXHUYECKOE OOECIIedeHne NesiTeTbHOCTH CTPYKTYPHBIX
[I0/IPA3/IETICHUH yIPABJIEHUS 3TO UCIIOJHEHUE DPsi/Ia MOCJIEI0BATEIbHBIX 1
B3aMMOCBA3AHHBIX 33/1a49 M0 IUIAHUPOBAHUIO MOTPEOHOCTH YIPABJICHUS B
pecypcax. 3a OCHOBY B3sThI JaHHBIE O JABYX MOKA3ATEISAX JIEATETHHOCTH -
boHI00TIaMa ¥ MATEPUATIOEMKOCTH.

CpaBHUTENbHBIN aHAJIU3 ITUX [OKA3ATENeH CBUJETEILCTBYIOT O TOM,
YTO OHHU OIPEIENAIOT ONTHMAJIbHBIE 3allachl PeCypcoB, HeOOXOTUMBbIE
JUI KOHKDETHOTO MPOW3BOJCTBEHHOIO IMMKJIA. 3arOTOBUTEIbHAS YaCTh
MaTepuaIbHO-TEXHUIECKOTO ODeCTiedeHsT BeJeTcss Ha 0a3e OmepaTHBHBIX
paboT COrJIacHO MIaHAM MOTPEOHOCTEI.

Takzke KOHTPOMPYETCsl MPOLECCHl 3AKJIIOYEHNUS JOTOBOPOB ITOCTABKH,
aHanmu3Mpyer <«OmwuOKu» yupasienusd. Jlamee BKIIOUAaETCA MPOIECC
XpaHeHWsT MarepuajoB U pecypcoB. Kpome tToro, B 00s3aHHOCTH
MaTepUaIbHO-TEXHIIECKOT0 00eCTIeueH st BXOAUT Pa3pabOTKa WHCTPYKITHT
W yKa3aHWii, 1O KOTOPHIM JOJIXKHO OCYIIECTBISATHCS XPaHEHUWE W
HCIOJIb30BAHNE MATEPUAIBHBIX IIEHHOCTEH, & TaKyKe CTPOruii KOHTPOJIb 34
WX BBLIA4YENl CTPYKTYDPHBIM ITO/IPA3/IETICHAAM.

Cucrema, MaTepraIbHO-TEXHUIECKOTO O0ECIeYueH s yIIPABIeHNs MPeI-
cTaBjisier COOOl HE TOJIPKO KOMILIEKC MEPOIPHUSTHI 10 OCHAIIEHUI ¥
obecreveHnio TEXHUKON U BCIIOMOTaTeTbHBIMU MATEPUATAMHI CTPYKTYPHBIX
mo/Ipa3esieHnii, HO W BeChb CIEKTD B3aUMOAEHCTBUU MeXKIy BCeMU Op-
TaHU3AMUAMY, 33efICTBOBAHHBIMU B 3TOH cTpyKType. [na obecnevenuns
HOPMAJILHOTO (DYHKITMOHUPOBAHUS W PA3BUTHUS CUCTEMBI MATEPUATBHO-
TEXHUYIECKOrO0 O00eCIevYeHrns Ha TEePPUTOPHUATBHOM YPOBHE HEOOXOINMO
0becrmeunTh MPOIECC YIPABIEHNS W KOODIMHAIINN MATEPUATbHBIX TOTOKOB
COBPEMEHHBIMU TEXHOJIOTHSIMU, YTO IMO3BOIUT JOOUTHCS ONTHMATBLHOTO
HCIOJIB30BAHUS PECYPCOB 33/I€iCTBOBAHHBIMU OPTAHU3AIUAMUA.

IIpakTnka yOeanTenbHO TOATBEPANIA, UTO UCIOIb30BaHME WH(MOPMA-
[IMOHHBIX TEXHOJIOruil B cdepe MaTephaIbHO-TEXHUIECKOTO OOECTIeueHus
JIOJI’KHO HOCHTDH KOMILJIEKCHbIN, CHCTEeMHBIN XapakTep. B 3Toii cBs31 BaXKHO
MMOHUMATD, 9YTO K COBPEMEHHBIM HH(MOPMAIMOHHBIM CHCTEMAM ITPUMEHSIOT-
CsI IOBBIIIEHHBIE TPEOOBAHUSA B ILJIAHE UX OE30IACHOCTU U 3AIUIIEHHOCTH.

Kpome Toro, B HacTosiiiiee Bpemsi ¢ mepedosimu paboraer uHGOpP-
MaIMOHHAsT CHCTEMa B PAMKAX PEATU3AINU MATEPUATbHO-TEXHUIECKOTO
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obecneuernnss MYUYC Poccun. YB#A3Ka CyIIECTBYIOUNX DPA3PO3HEHHBIX WH-
dopvannonHex 6a3 JAHHBIX B €IUHYIO CHUCTeMy MoTpebyer OOJIBIIIOro
KOJIMIECTBA PECYPCOB, T.K. TIOCTPOEHUE ITHX OTAEIBHBIX 0a3 OTINIAETCS
ADPYT OT Apyra.

IlosTomy criemyer mpuHEUMATH BO BHHMAaHHE TOT (DAKT, UTO HCIOJIb-
30BaHMe DPA3PO3HEHHBIX WH(MOPMAIMOHHBIX CUCTEM U 0a3 JaHHBIX MPHU-
BOJIUT K CHUXKEHHUIO 00mel 3(M@GEeKTUBHOCTH 3a CYeT HeODXOAUMOCTH B
cuHXpOoHU3anuu MHGOPMALUU B y3J1aX CTHIKOBKU MEXKJY OTIeJIbHbIMU
uHMOPMAIMOHHBIMU CHCTEMAMHU. DTO MOXKET CTATD U CI1a0bIM 3BEHOM B IIPO-
mecce 0OECTIEUEHUsT JOCTOBEPHOCTH WHGMOPMAIUN O HATUYUN U IBUKEHIHI
pecypcos. [IpeacraBisieTcs, 9TO OTHIM U3 PEIIEHNiT, CBA3AHHBIX C OyIy M
Pa3BUTHEM CHCTEMBI MATEPUATBHO-TEXHUIECKOTO 00ECIevYeHnsi B yIpaBiie-
HUU, JIOJIKHA CTATh Pa3paboTKa eJMHON KOMILIEKCHON CHCTeMbl XPAHEHUst
u 006paboTku mHMOpMALMKA O HOTPEOHOCTAX W JIBUKEHUU MATEPUATBHbBIX
pecypceoB B macitadax ®IIC MYC Poceun mo Pecniybnuke Yamyprus.

Cospemennasi nH(GOPMAIMOHHAS CUCTEMA IIO3BOJIUT HE TOJIbKO Olepa-
THUBHO IIJIAHUPOBATD MOCTABKY MATEPUATIHHBIX DECYPCOB, HO M KAUECTBEHHO,
9KOHOMUYECKH ODOCHOBAHHO OCYIIECTBJISTH TUIAHUPOBAHNE YTUX PECYPCOB
B paMKaxX pean3allii BO3JIOKEHHBIX HA CTPYKTypy dyukmmit. Nudop-
MaIMOHHBIE CHCTEMBbI, CYNIECTBYIOIINE B HACTOSAIIEE BPEMs, TO3BOJISIOT
HMHTErPUPOBATH UHTEJLIEKTYAJIbHBIE MOJLYJIU, OCYIIECTBIIAIONIME NOJJIEPKKY
U NPUHSATHE PELIEHWi HA OCHOBE 33JlaHHbIX ajaroputrMos. [Tocrpoenue 1o
TaKOMY K€ TPUHINIY eIUHOW MH(MOPMAIUOHHON CHCTEMBI MATEPUATLHO-
TEXHUYECKOrO O0eCrevYeHnsi B YIPABJIEHUW TO3BOJUT B Oyaymem 0e3
JIOTIOJTHUTEILHBIX 3aTPAT COBEPIEHCTBOBATH €€ W MEePEeHACTPAWBATH MO
JIIOOBIE TIeJIH.

ITomumo 3TOrO, HApSIAYy € COBpEMEHHON WHQMOPMAIMOHHOW CHCTEMO-
COBEPIIIEHCTBOBAHNE CHCTEMBI MATEPUATBHO-TEXHUIECKOTO 00eCTIedeHus
JIOJIZKHO OCYIIECTBJIATLCSA B PaAMKaxX peajnusanuu (eepanbHbIX [MPOrpaMm
nepexozna noapaszenenunit ®IIC MYUC Poccun k MexBenoMcTBeHHbIM (CO-
IPSZKEHHBIM) YHI(UINPOBAHHLIM CHCTEMaM MaTePHATbHO-TEXHIIECKOTO
obecrieuenusi. s 3TOro JOKHO OBITH MPOIOIKEHO TEXHWYECKOe Tepe-
OCHAIIEHNE TTOKAPHBIX TOAPA3IEIEeHUI 1 CracaTeabHbX cayk0. OmgHoBpe-
MEHHO JIOJIZKHA OBITh MPOBEJeHA MJIAHOBAS 3aMEHA MOPAJIHHO YCTAPEBITHX
00pa3IoB TEXHUKH Ha OoJiee cOBpeMeHHbIe u 3(h(HeKTUBHBIE.
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COMPARATIVE CHARACTERISTICS OF ALGORITHMS
FOR MANAGING THE ACTIVITIES OF THE LOGISTIC
AND TECHNICAL SUPPORT OF THE UNITS OF THE FPS
EMERCOM OF RUSSIA FOR THE REPUBLIC OF
UDMURTIA

V.N. Anisimov, V.P. Alekseev
e-mail: Anisimovvlad1988@muail.ru , vikpetal@rambler.ru

The article provides a comparative analysis of the management of logistics activities
and the use of information technology in the field of logistics, as well as the execution
of a number of consistent and interrelated tasks for planning the needs of the FPS units
of the EMERCOM of Russia in the Republic of Udmurtia.

Keywords: management of logistics activities; the use of information
technology in the field of logistics of fire departments.
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