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nO)KapHaFI U rnpomsbiWIIeHHas b6es3onacHocmb (meXHuquKue HayKU)

YK [614.841.332+539.422.22]:693.56

MOAEJMPOBAHMUE ITOBEJAEHUA )KEJIESOBETOHHBIX ITPEJIBAPUTEJIBHO
HAIIPAKEHHBIX IIVIMT BE3 CHEIIVIEHUA APMATYPbI C BETOHOM
B TIPOI'PAMMHOM KOMIIJIEKCE ANSYS

IMoneBona U.N., 3aiinynunosa H.B.

ITocTpoena Moaens Kene300eTOHHOM TpeIBapUTEIIbHO HAIIPSHKCHHON IUTUTHI 0e3 CIieT-
JICHHUS apMaTypbl ¢ 6eToHOM. Mcciie1o0BaHO TIOBEICHHE MOCITH 10T BO3ACHCTBUEM CTaHIApT-
HOTO Tokapa. OmpeneneH mpeaes OrHECTOMKOCTH 10 HecyIlel CITIOCOOHOCTH JaHHBIX KOH-
cTpykmmii. Ilo pe3ynpraraM HaTYpHBIX HCTBITAHUN M pelIeHus 0OpaTHOM 3aavd IO OIpee-
JICHUI0 OTHECTOMKOCTH HaljeHa KpUTHYECKas TeMmIeparypa s apMmaTypsl. [Ipemmoxena
OIICHKA OTHECTOMKOCTU MOJeNu. Pe3ynbTaThl MOACIUPOBAHUS COMIOCTABJICHBI C SKCIIEPUMEH-
TaJbHBIMH TAHHBIMHU.

Kniouegvle cnosa: orHeCTOMKOCTD, IIPeJie]l OTHECTOMKOCTH, CTaHJapTHBIM TeMIepaTyp-
HBIH PEXHUM T0Kapa, JKeIe300eTOHHBIE MPeABAPUTENBGHO HAMPSHKEHHBIE TUIMTHL 0e3 cueruie-
HUS apMaTypbl ¢ OETOHOM.

(Ioctymuna B penakuuto 20 oxtsa6ps 2017 1.)

BBenenue. 31aHus U COOpY)KEHUS, BO3BOAUMBIE Ha TeppuTtopuu PecmyOnuku benapychs,
JIOJDKHBI COOTBETCTBOBATh CYIIECTBEHHBIM TPEOOBAaHMIM B 001aCTH 0€30MaCHOCTH, OJTHUM U3 KO-
TOPBIX ABIsAETCS cOOMIOeHIE TPeOOBaHUN B 00JIACTH TIOKAPHON OE30MaCHOCTH B COOTBETCTBHH C
m. 1 crareu 5 [1]. OnHUM U3 HampaBlICeHUN CYIIECTBEHHBIX TpeOOBaHUN B OOJACTH TOXKAPHOM
0€30MacCHOCTH SABISAIOTCS MEPONPUSNTHS MO CHIKCHHUIO BEPOSTHOCTH BO3HHUKHOBEHHS TMOXKapa,
MUHHMH3ALUHN yiiep0a, HAHECEHHOTO TI0XKapOM, U 0 TPOTUBOIIOKAPHOH 3ammTe [1], K KOTOphIM
OTHOCHUTCSI TIPUMEHEHHUE CTPOUTENBHBIX KOHCTPYKIMH U MaTepuajoB C HOPMUPOBAHHBIMH TIO-
KAPHO-TEXHUYECKUMH XapaKTEpUCTUKAMHU, COXPAHSAIOIIMX CBOM HECYIIME€ U OrpakIarollue
GyHKIIMU B T€YCHHE BpPEMEHH, HEOOXOauMoro i obecredeHust 6e30macHOCTH mroaeil. Takum
00pa3oM, KOHCTPYKLIUH, IPUMEHSIEMbIE TIPU CTPOUTEIBCTBE, TOJKHBI COOTBETCTBOBATH MPOTUBO-
MOKapHbIM TPEeOOBAHMSIM B YACTH IMPEAENIOB OMHECTOMKOCTH M KJIACCOB MOKapHOW OMACHOCTH,
KOTOpBIC ¥ ONPEACISIOT 00JIACTh MPUMEHEHUsI JII000H CTpOHUTENLHON KOHCTpyKuuit [2]. TIpenen
OTHECTOMKOCTH KOHCTPYKLHH — XapaKTepPUCTUKA OTHECTOMKOCTH KOHCTPYKLHUH, onpeielseMas
BpeMeHeM (B Yacax WJIM MUHYTax) OT Hayalla CTAaHJIaPTHOTO OTHEBOTO HMCIIBITAHMS IO HACTYTLIE-
HUS HOPMHUPYEMBIX JUISl JAHHOW KOHCTPYKIIMHU MPEACTbHBIX COCTOSIHUM 1Mo orHectoikoctH [3]. K
OCHOBHBIM TIPEICTHHBIM COCTOSIHUSIM OTHOCSITCS: TIOTepsl Hecymiei cnocoonoctu (R), moreps 1e-
noctHoctH (E), morepst Terounsonupyroreii criocoonoctu (1). Jlns ompeneneHuss mpeacibHBIX
COCTOSIHMM MPUMEHSIOTCS JIBa MOJX0Jla: PACUETHBIM METOJl U MPOBEJACHUE HATYPHBIX OTHEBBIX
ucnbITaHui. TeMrepaTypHbIe MOXapbl B TOMEIIEHUAX 3IaHUN U COOPYKEHUH Pa3IMuHOTO (PYHK-
[MOHAJIBHOTO Ha3HAYCHUS MOTYT CYIIECTBEHHO OTJIUYATHCS [4], mO3TOMY I OnpeeicHus pe-
JIEJIOB OTHECTOMKOCTH CTPOUTENIbHBIX KOHCTPYKIMI B OCHOBHOM MPUMEHSIOT PEKUM «CTaHAAPT-
HOI'0» OCHEBOT'O BO3/ICHCTBHUSI.

B PecnyOnuke bemapych AeMCTBYET psll TEXHUYECKUX HOPMATHUBHBIX MPABOBBIX aKTOB, B
TOM 4YHCJE aJalTUPOBAHHBIX €BpOINEUCKUX craHaaptoB, Takux kak TKII EN 1992-1-1,
TKIT EN 1992-1-2 [5-7], mo3BoistolHe aHATUTHICCKHM METOJOM OIPEICIUTh OTHECTOHKOCTD
KeJIe300€TOHHBIX CTPOUTENHHBIX KOHCTPYKIUH, IPH 3TOM B JaHHBIX CTaHAApPTaX MPUBEIACHBI 00-
e cay4yau pacyeTa HauboJjee pacpoCTPaHEHHBIX KOHCTPYKIUH.

B HacTosimiee BpeMs Ipu MOHOJIMTHOM CTPOUTEIHCTBE B COOPHBIX MEPEKPHITUSIX MOTYYIH-
JIU IIUPOKOE PacIpOCTpaHEHHE MPEAHAINPSKEHHbIE MHOTOITYCTOTHBIE TUIUTHI BhICOTON 220 MM U
MIPOJIETOM JI0 9 M C YMEHBIICHHOW MPUBECHHOI TONIMHOM OeToHa B 1,5-2 pa3a 1o CpaBHEHUIO C
MOHOJIMTHBIMU IJIUTAMH CIUIOIIHOTO cedeHus. [Ipu U3roToBlieHNN TaHHBIX KOHCTPYKIMKA Hanbo-
nee 3(h(EeKTUBHBIM SIBISIETCS MpPEIBapUTENIbHOE HampshkeHue Ha OetoH 6e3 cueruieHusi. CTOUT
OTMETHUTh, YTO METOTUKH OICHKH OTHECTOWKOCTH, MPHUBEACHHBIC B [5-7], HE B MOJHOM 00beMe
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YUUTHIBAIOT KOHCTPYKTHBHBIE OCOOCHHOCTH MHOTOMYCTOTHBIX MpPEIBAPUTEILHO HAIMPSHKEHHBIX
TUTAT O€3 CHETICHHS apMaTyphl ¢ OETOHOM, IIPUMEHSEMBIX ITPH MOHOJIUTHOM CTPOHUTEILCTBE, TEM
caMbIM 3aBbIIIasi MPe/e] OTHECTOMKOCTH NaHHBIX KOHCTpykuuid. Ha ocHoBanuu chopmynupo-
BaHHBIX NMPUHITUTIOB OTHECTOWKOCTH OBLIM 3aIlJITAHUPOBAHBI M TIPOBEICHBI HATYPHBIC OTHEBBIC MC-
MIBITAHUS.

HaTtypHble orHeBble HCTIBITAHUA. 32 OCHOBY JUUISl HCCJICIOBAHUN OIHECTOMKOCTH CTPOH-
TEJIbHBIX KOHCTPYKIUN MPUHATHI MPEIBAPUTEIHLHO HANPSHKEHHBIC jKeTe300€TOHHBIE TUTUTHI Tepe-
KpBITUS 0€3 CILEIUICHHUSI apMaTyphl ¢ OETOHOM, B KOTOPBIX B Ka4e€CTBE apMaTypbl UCIOJIb30BaHBI
KaHaThl B OJUMEPHOHN oOosouke. Llenpio sKcriepuMEeHTaNbHBIX UCCIEOBAHUM SIBISETCA HU3yYe-
HUE TIOBEJICHUS JAHHBIX KOHCTPYKIIMI B YCJIOBHUSAX TOXapa, a TAKXKE MOJYYCHHE TEIUIOTEXHUYE-
CKHX XapaKTEePHUCTHK, HEOOXOIUMBIX JUIsl MOJEIMPOBAHUS MIOBECHUS KOHCTPYKIIUI IPU OTHEBOM
BO3AEUCTBUU. JlJIsI JOCTHKEHUS IMOCTABIEHHOM LEJIU PEUIEHBI CIEAYOLIUE 3a1a4u:

1. Pa3pabGoTana KOHCTPYKITUS KEJIE300€TOHHBIX MPEIBAPUTEIHLHO HANTPSHKEHHBIX TUTUT 0€3
CIICTUICHUSI apMaTypbl ¢ OETOHOM Ha OCHOBE THIMOBBIX IIUT cepuu b1.041.1-3.08. 'eomerpuue-
ckue pasmepsl TmThl: JuyrHA 6 000 MM, mmpunaa 1490 mm, BeicoTa 220 MM, C KPYTJIBIMH ITyCTO-
tamu auametpoM 159 mm. Kiace 6erona C?°/30 (B30). B xauecTse paboueii apMaTyphl HpUMEHEH
apMaTypHBIN CEMUIIPOBOJIOYHBIN CriMpanbHbIA kaHAT Kiaacca K-7 (S1400) muamerpom 15,7 MM,
3aKJIFOUYEHHBIN B 3aBOJICKMX YCJIOBHSIX B IJIACTHKOBYIO 000JI0UKY. PaccTosiHue Mexay mOBEpXHO-
CTBIO TIJTACTUKOBOM O0OJIOUKM KaHATOB M OJMKAMIIeH MOBEPXHOCThIO 0€TOHA BBIJIEPKAHO B TIpe-
nenax 30+5 mm.

2. Ha 3aBoae nmyctotHbix m3aenuii OAO «MuHCKXene300€TOH» U3rOTOBIICHBI IKCIIEPHU-
MEHTaJIbHBIE 00pa3Ilbl JKeJIe300€TOHHBIX MPEIBAPUTEIHLHO HAMPSIKCHHBIX TUIUT 0€3 CLEIUICHUS
apMaTypsl ¢ 6eToHOM [8].

3. IlpoBeneHO OTHEBOE HCIBITAHUE MO METOIUKaM, u3aoxeHHbIM B [9-10], Ha ucmbiTa-
TEJIbHOW T€YM [JI1 TOPU3OHTAIBHBIX CTPOMUTENBHBIX KOHCTPYKIUMH, HCHoJib3yeMod HayuHo-
MCCIIeIOBATEIbCKIM HHCTUTYTOM IMOXKapHOM 0€30MaCHOCTH U MPOOJIeM YPE3BBIYAMHBIX CUTYAIHH
JUTsl CepTU(PUKAIMOHHBIX HMCTBITAHUNA Ha OTHECTOMKOCTh. Ha 33 MuHyTe OorHeBoe BO3JICHCTBHE
MPEKPAIIEHO, B CBSA3H C HACTYIUICHUEM Ipejieja OTHECTOMKOCTH 0 TIOTepe IEIOCTHOCTH U HECy-
et cnocobHoctu. i npeaBapuUTENbHO HANPSKEHHBIX KEJIe300€TOHHBIX TUIMT 03 CLEIICHHS
apMaTypbl ¢ 6E€TOHOM PKCIIEPUMEHTAIBHO OMPEIEICH PEe/Ie OTHECTOUKOCTH IO MOTepPe IEeNI0CT-
HOCTH, HECYIIeH M TerIon30Jupyromieii crmocoonoctu, koropeii coctabmi REI 30. JloctoBep-
HOCTh TIOJTYYEHHBIX Pe3yJIbTaTOB MOJITBEPKIACTCS MPUMEHEHUEM CepTUPUKALMOHHOTO 000py10-
BaHUs, POIIEIIIETO MOBEPKY.

Pe3yabTaThl IKCIEPUMEHTAJBHBIX HccaeaoBaHuii. OOpaboTka pe3ynbTaTOB U3MEPEHUI
TeMrepatypsl mpoBoauiack mo Merogauke 'OCT 8.207-76, cranmapTHBINA TeMIIEpaTyPHBIA PEKUM
CO3/1aH € TOYHOCTBIO 110 15 % B nepuox 1o 10 MunyT u ¢ TouHOCTBEIO 10 % c 10 MUHYTHI U 10 3a-
BEPILICHUS UCTIBITAHUS, T. €. HAXOAWJICS B MpejesiaX JTOMyCTUMBIX OTKIOHEHHH, UTO YKa3bIBaeT Ha
OJIHOPOJHOCTb OTHEBOW CpElbl, BO3JACHCTBYIOUIEH HA KOHCTPYKILIMH, a TaKKE€ Ha COOTBETCTBHUE
tpeboBanusam [9-10]. TTonyueHHbIe pe3yabTaThl HCIBITAHUI BO3MOXHO COITOCTABIIATH C PE3yJIbTa-
TaMU JPYTHX aBTOPOB, IPOBOAMBIIHUX UCIBITAHUS C COOMIOICHUEM CTAaHIAPTHOTO TEMIIePaTypHO-
IO peXHUMa, a TaKXKe OLIEHUBATh OTHECTOMKOCTh AKCIIEPUMEHTAIBHBIX 00Pa30B B COOTBETCTBUH C
tpeboBanusmu THITA PecryOnnku benapych u TpeGoBaHMAMHU €BPONEHCKUX CTaHAAPTOB.

B xozxe mpoBeneHus] UCHIBITAHUN YCTaHOBJIEHO, YTO JJIsi MPEABAPUTEIHHO HAMPSIKEHHBIX
KEJIe300€TOHHBIX IIUT 0€3 CIEIUICHUS apMaTypbl C OETOHOM, BJIAKHOCTH KOTOPBIX COCTaBIIsLIA
0,9-1,1 %, mpu orHEBOM BO3CHCTBHE XapaKTEPHO CHIIBHOE XPYIIKOE Pa3pyllIeHHE B CKATON 30HE
KOHCTpyKIuU. [Ipu olleHKe XPYMKOro pa3pylieHUs KOHCTPYKIUN PacCMOTPEHBI TPU IMOAXOA:
OLIEHKA BECOBOH BIAKHOCTH, KPUTEPUS XPYIKOTO Pa3pyIICHUs, BETUYUHbI HAPSKEHUS CKAaTUS B
6eroHe. CTOUT OTMETUTH, YTO IS JKEJIE300€TOHHBIX MPEIBAPUTEIHLHO HAIMPSKEHHBIX KOHCTPYK-
LU OIIEHKAa BECOBOM BJIIAXKHOCTH U KPUTEPUN XPYIIKOTO pa3pyIllICHHs, KOTOPBII B JAHHOM CiIy4ae
coctaBun 5,1, HOCAT MOBEPXHOCTHBIN XapaKTep U HE OTPAKAIOT PE3yIbTaTOB COBOKYITHOCTH SIB-
JICHUH, KOTOpbIE MPOUCXOAST B OETOHE MPH OTHEBOM BO3JECUCTBUU. AHAOTUYHBIE PE3YJIbTATHI

386



I70)KapHaﬂ U rnpomsbiWIIeHHas b6es3onacHocmb (meXHuquKue HayKU)

Obutn noy4ens! J{.A. JIMTBUHOBCKUM, NIPH MCCIEI0BAHUU (PEHOMEHA XPYIIKOTO pa3pylIeHUs Bbl-
COKOIIPOYHBIX O0eTOHOB. Clie0BaTENbHO, NMPU OLEHKE XPYNKOIO pa3pylleHUs B HCCIEAYEMBbIX
KOHCTPYKLHSAX HEOOXOAUMO YUUTHIBATh CXKMMAIOIIME HANpPsDKEHUS, BhI3BaHHbIE 00xaTtuem OeTo-
Ha apMaTypoM U IpeaycMaTpuBaTh JOMOJIHUTEILHOE KOHCTPYKTHUBHOE apMHpPOBAaHUE NPU HaJH-
YUU HaNpPSOKEHUS CKaTHsI B OETOHE Ger.

[Ipu onpeneneHnn pacyeTHBIM METOIOM IIPEENIa OTHECTOMKOCTH KOHCTPYKIUMI, JOITyCKa-
€Tcs BBINOJIHATE PacyeT Ha CONPOTUBICHUE N3rHOAIOIIeMy MOMEHTY OT BHEIIHEH Harpy3Ku TOJb-
KO JJIsl CPETHETO pacueTHOTO CEUYEHHSs, TaK CXeMa Pa3pyLICHHUs SKCIIEPUMEHTAIBHBIX 00pa3loB, a
MMEHHO pa3pylLIeHHEe B CEpeAMHE IPOJIeTa IJIUThI, COOTBETCTBOBAJIA CTAHAAPTHON CXeMe pas3py-
IIEHUs IPEIBAPUTEIIBHO HAMPSDKEHHBIX TUIUT CO CLEIUIEHHEM apMaTypbl ¢ 0ETOHOM, OIEPTHIM I10
JIBYM MPOTHUBOIOJIOKHBIM CTOPOHAM, IPU OJJHOCTOPOHHEM MPOTPEBE.

Pe3ynbraThl HaTYpHBIX OTHEBBIX UCHBITAHUN KOHCTPYKIMH MO3BOJIMIM MOJYYUTh 3aBUCH-
MOCTH TEMIIEpaTypbl Ha 000rpeBacMoOi U HEOOOTPEBAEMBIX MMOBEPXHOCTSIX KOHCTPYKIIHUI, TeMIIe-
patypy apMaTypbl, IpOTUO OT BpPEMEHH OIHEBOT'O BO3/AECUCTBUSL, IPH 3TOM CKOPPEKTUPOBaHA KpHU-
TUYECKasi TeMIlepaTypa AJisl KaHaTOB, 3aKIIOYEHHBIX B 3aBOJICKMX YCJIOBHUSX B IIACTUKOBYIO 000-
JIOYKY, TPU MPUMEHEHHM PAaCYETHOIO METO/a OMNpEENICHHs] OTHECTOMKOCTH Kene300€TOHHBIX
KOHCTPYKIMH 0€3 CLEIUIEHUS apMaTypbl ¢ OETOHOM. Y CTaHOBJICHO, YTO JJISl ONpPEeNICHHs OTHe-
CTOMKOCTH ClielyeT MPUHUMATh KpUTHYecKyto Temneparypy 230 °C.

YucjieHHOe MOJeJTHpPOBaHMe NOBeJeHHS Ke1e300eTOHHBIX NMpeBAPUTEILHO HANps-
JKeHHBIX IIMT 0e3 cuenJieHus apMatypsbl ¢ 6etoHoM. C ncnonb3oBanueM miathopmsl ANSYS
Workbench co3mana pacueTnas mporpamma, KOTOpasi MO3BOJISIET MOJICIUPOBAThH TOBEACHUE dJie-
MEHTOB XeJIe300€TOHHBIX KOHCTPYKLUHM, HaXOsAIUXCs MO/l BO3JEHCTBUEM CTaHJApTHOIO OTHe-
BOTO BO3JelcTBUS. PacueTHasi mporpaMma MOCTPOEHA HA YEThIpPEX 3Tamax MOJAEIUPOBAHUS: IO-
CTPOEHHE T'€OMETPUYECKOM MOJeNu, MOCTpoeHHe Mojeneil (u3ndeckux CBOICTB MaTepHaloB,
MO/IETUPOBaHUE MPOIIECCA, aHAINU3 PE3YJIbTATOB.

Tax kak NpoaoIbHBIE Pa3MEPbl ApPMATYphl 3HAUYUTEIBHO MPEBBIIIAIOT MONEPEYHbIE, KaHAT-
Has apMaTypa cMojienupoBaHa JnHeHbIME TesaMu (Line Body). BeTronHbIe 3716eMEHTHI BBITIOHE-
Hbl TBEPJOTEIbHBIMU TpexMepHbIMH Tenamu (Solid). B pesynbTare momydeHa reomerpudeckast
MOJIETIb JK€J1€300€TOHHOM IIUTHI, MPECTaBlIeHHAas Ha pucyHKe 1. B paccMaTpuBaeMbIx MOJAEISAX
COBIIAJICHUE Y3JIOB JJOCTUTAETCs 3a CUET NPUMEHEHHs BCIIOMOTaTeNbHbIX HANPABJISAIOMINX JTUHUN
U OINpeAeNIEHUEM pa3MEpPOB KOHEUHBIX JIEMEHTOB. Pa30ueHHne Ha CEeTKy KOHEUYHBIX 3JIEMEHTOB
OCYILECTBIISICTCSI B MOAYJIAX TEIUIONPOBOJHOCTH U MPOYHOCTH HE3aBUCHMO JApYr OT napyra. Ilpu
9TOM JJIsl UMIIOPTa TEIUIOBBIX MOJIEH U3 TEMJIOBOM 3a/1a4u B IPOYHOCTHYIO, CETKa KOHEUHBIX 3JIe-
MEHTOB CO3[aHa €AMHUYHOM.

o
wh BEREE

Pucynok 1. — 'eoMeTpuyeckasi MoJe/b IJINTHI
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HarpeB miauT ocymiecTBiIsUICS paBHOMEPHO MO BCEH JUIMHE CO CTOPOHBI HMKHEH MoBepX-
HOCTH (CO CTOPOHBI apMUPOBAHMUS), KaK IM0OKa3aHO Ha pucyHke 2. TemnepaTypa 3T0il MOBEpXHOCTH
COOTBETCTBYET TeMIIEpaType CTaHJapTHOI'O OHEBOTO BO3JeicTBUA. TerooTaaya ¢ HeoOorpena-
€MO¥ TIOBEPXHOCTH (CO CTOPOHBI BHEITHEH HATPY3KH) OCYIIECTBISCTCS 10 PopMyIie:

qe = qu + qﬂe 1 (1)
rac qu — TEIUIOBOH MOTOK 34 CUET KOHBEKTUBHOTO TCHHOO6MeHa, qne — TEINIOBOM MOTOK 3a CUET

HU3ITYy4YCHUH. TemnoodmeH 1m0 OOKOBBIM MMOBCPXHOCTAM INIUTHI HC YUUTBIBACTCA.

Y- - S0 0(r)=345-1g(87 +1) + 6,

Pucynok 2. — Cxema HarpeBa keJjie300eTOHHOM IJIMTHI

Pemenue 3aJa4du HGCTaHHOHapHOﬁ TCIUIOMPOBOAHOCTH CBOJUIIOCH K OMNPCACICHUIO TCM-
neparypbl O€TOHA U apMaTyphl B JII000M TOUKE MONEPEYHOT0 CEUEHUs 3JIEMEHTA B 3a/laHHbIM MO-
MCHT BPpCMCHU. UMITIOPTUPYIOTCA B MOAYJIb ITPOYHOCTHBIX PAaCUCTOB. HOJIy‘-IeHHBIG B TCIINIOTCXHU-
YEeCKOM pacyeTe TeMIlepaTypHbIe MO UMIOPTUPOBAIUCH B MPOYHOCTHONH MOAYJIb, U MPOU3BO-
TUIICS pacdeT HampsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUS 32 BECh BPEMEHHOM WHTEpBAJl Harpe-
Ba AJIEMEHTOB JKeJIe300€TOHHBIX KOHCTPYKIHI. B MofenbHOIl 3a1aue TiInTy HarpeBajid B TEUEHUU
90 muH. IIpu 3TOM TeMmieparypa HUKHEW MMOBEPXHOCTH IUIMTHI U3MEHSIIACH COTJIACHO CTaHIAPT-
HOMY OTHEBOMY BO3JICHCTBHUIO.

PesynbTars! nporpesa mmthl Ha 30 MUHYTE€ Ha MOMEHT pa3pylLUEHUs] KOHCTPYKLHUHU Mpe-
CTaBJICHBI HA PUCYHKE 3.

1) 0t 500w
5

Qs 037 i

a) npoepes naumsl Ha 30 munyme 0) paspyuienue 3aWUmMHO20 Clos
9KCNEPUMEHMATLHBIX 00PA3YO8
Pucynok 3. — IIporpes u paspyunieHue 3KCIIePUMEHTAJILHBIX 00pa30B

B npouHocTHOM pacueTe Il MOJENIUPOBaHMsI MOBEAEHUSI OETOHA MPUMEHEH THI KOHEY-
Horo aneMeHTa — SOLID65, koropslii ucnons3yercs anst 3D mMonenupoBaHMsl TBEPIBIX TEN C
HaJIM4MeM Wi 0e3 apMUPYIOIIUX 3J€MEHTOB. J|aHHBIN 3JIEMEHT MO3BOJIIET YUUTHIBATh pacTpec-
KHMBaHUE MaTepuaia Mpu pacTSHKEHUU M IpOOJICHHE MPU CHKATHH, YTO MO3BOJISET MOJEIUPOBAThH
NOBeJICHHE OETOHOB MO/ IECTBUEM HArpy30K.

PeannzoBaHHas MaTemaTndeckasi MOJIEIb IO3BOJISIET YUECTh 3alpeiebHOe OBeAeHuE Oe-
TOHa (IIpH HANPSDKEHUSX M AePOopManusax BBIIIE KPUTUYECKHX) C YUETOM €ro IUIACTHYHOCTH U
BO3MOJKHBIX CABMIOBBIX JAedopMaliuii, 4yTo Hanbojee MOJHO ONMCHIBAET MOBEJCHHE MaTepuaia
IIPU HAarpy>KeHUHU U3TUOOM C YUETOM apMaTyphl.

OcHOBHBIE PE3YJIbTaThl, OTYUYEHHBIEC IPU YUCIEHHOM MOJCINPOBAHUU:
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— TIPOBEJEH aHaJIu3 KOMIIOHEHTOB BBIUMCIMTENBHON cpenbl ANSYS, ompeneneHsl ux
BO3MOJKHOCTH T10 YUYETY TEMIIEPATypHBIX U CUJIOBBIX BO3/IEHCTBHH, BO3HUKAIOIINUX B KOHCTPYKIH-
X TpU TIOXKape;

— OCYILECTBJIEH OJO0P M CUCTEMAaTU3aLUsl SIKCIEPUMEHTAIbHbBIX JaHHBIX ITOBEIECHUS XKe-
71€300€TOHHBIX [UIUT IPU OTHEBOM BO3JIEHCTBUH;

— pa3paboTaHbl MapaMETPUUECKUE MOJICIH JKeJIe300€TOHHBIX TUTUT, TIOCTPOCHBI HeTMHEeH-
Hble MOJIEJIM MaTepuanoB OETOHA M apMaTypHOM CTaiM, BKJIIOYAIOIIME YNPYTro-IUIaCTHYECKUE,
TeMIepaTypa3aBUCUMBbIE AUAarpaMMbl 1e(hOpMUPOBAHHUS, @ TAKXKE TPEIIMHOOOpa30BaHuE B OETOHE.

Xopoliee coraacoBaHUE pe3ysIbTaTOB MOAEIMPOBAHUS € SKCIIEPUMEHTAIbHBIMU JAHHBIMU
MO3BOJISIET MPUMEHATH JAHHYIO MOJIEIb ISl OLIEHKU OTHECTOMKOCTH KeNle300€TOHHBIX TpeaBapH-
TEJIbHO HAIPSYKEHHBIX TUIUT 0€3 CLEMJIEHNUs apMaTypbl C OETOHOM.

3akmouenue. B xoze npoBeieHUs UCCIIEOBAHUM, TOMYUYCHBI CIEAYIOIINE Pe3yJIbTaThl:

1. [losny4eHbl 3KCHIEpPUMEHTAIbHBIE TaHHBIE B XOJ/I€ MPOBEIECHUSI OTHEBBIX UCIBITAHUN 1O
OIIpEJICJIEHUIO TpeJiesla OTHECTOMKOCTH KeJI€300€TOHHBIX MPEABAPUTEIBHO HANPSKEHHBIX IIUT
0e3 CIeryIeHns apMaTypbl ¢ OETOHOM Ha MCIBITATEIbHON TEYH ISl TOPH30HTABHBIX CTPOHUTEb-
HBIX KOHCTPYKUHMH. B pe3ynbraTe MUCHBITaHUI ONpeneneHo, 4To A NpeaBapUTeNIbHO HANPsHKEH-
HBIX )KeJIe300€TOHHBIX IUTUT 0€3 CLEIUIEHHUS apMaTyphl ¢ OETOHOM MPHU OTHEBOM BO3JIEHCTBHE Xa-
PaKTepHO CHJIBHOE XPYIIKOE pa3pyllleHHE B C)KaTOW 30HE KOHCTPYKIIMHU, BBI3BAHHOE O0KaTHEM
O0eToHa apMaTypoil. YCTaHOBIJIEHO, YTO JUIS HMCKIIOYEHHUS XPYNKOTO pa3pylIeHUs HEOOXOIUMO
npegycMaTpuBaTh JOMOJIHUTEIBHOE KOHCTPYKTHBHOE apMupoBaHue. [Ipenen ormecToikocTu mo
MoTepe HENIOCTHOCTH, HECYIIEH 1 Teron3onupytomien cnocooHoct cocraBmi REI 30.

2. TlomydeHbl 3aBUCUMOCTH TeMIIEpaTypbl Ha 000rpeBaeMoi 1 HEOOOTPEBAEMBIX MTOBEPX-
HOCTSIX KOHCTPYKIIMM, TeMIepaTypa apMaTypbl, IPOrud OT BPEMEHH OTHEBOTO BO3jeHcTBUS. s
IPEBApUTENILHO HAIPSUKEHHBIX JKENEe300€TOHHBIX IUIMT 0e3 CLEIIeHHs apMaTypbl ¢ OETOHOM
AKCIIEPUMEHTAJILHO U PaCUE€THBIM METOJIOM OIpefiesieHa KpUTHYeCKasi TeMIiepaTypa, KoTopas co-
crasiusier 230 °C.

3. B nporpammuom komriekce ANSYS co3gana Mozesnb, TO3BOJISIFOIIAS YIECTh B pacde-
Tax HalpspKeHUs U edopManuy O6eToHa BbIIIE KPUTHUECKUX C YUETOM IJIACTUYHOCTU U BO3MOXK-
HBIX CIIBUTOBBIX jaedopmariuii, yTo HamboJiee IOJHO ONMHMCHIBACT IMOBEJCHUE MaTepuana IpH
Harpy>eHuu M3ruboM C y4eToM apMatrypbl. Pe3ynbTaTbl TEOpEeTHUECKUX HCCIIEAOBAaHUM MOTYT
OBITh HCIIOJI30BAaHBI TPHU TMPOBEACHUU PACUETOB OTHECTOMKOCTH JKEJIEe300€TOHHBIX IpEIBapH-
TEJIbHO HaNpsKEHHBIX IUIMT 0€3 CLEMJICHUs apMaTypbl ¢ OETOHOM, TaK Kak IOJIy4eHHbIE JaHHbIE
XOPOLIO COTIAacy0TCs ¢ IKCIEPUMEHTATbHBIMHU.
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MODELLING OF THE BEHAVIOR OF CONCRETE SLABS WITH UNBONDED
REINFORCEMENT IN THE ANSYS PROGRAM COMPLEX

Ivan Palevoda, PhD in Technical Sciences, Associate Professor
Natallia Zainudzinava

State Educational Establishment «University of Civil Protection
of the Ministry for Emergency Situations of the Republic of Belarus», Minsk, Belarus

Purpose. The article is dedicated to the features of determination of fire resistance of prestressed
concrete slab with unbonded reinforcement.

Methods. The fire test of concrete slabs with unbonded reinforcement of fire resistance. Computer
modelling of concrete slabs with unbonded reinforcement of fire resistance.

Findings. The fire resistance limit of prestressed concrete slab with unbonded reinforcement and
critical temperature for reinforcement are determined. Critical temperature for the reinforcement is defined
according to the results of field tests and solving the inverse problem. The calculation of fire resistance of
concrete slab with unbonded reinforcement is fulfilled in the ANSYS.

Application field of research. The obtained research data could be used in calculation and design of
prestressed concrete slab with unbonded reinforcement.

Conclusions. In the article the model of reinforced concrete slabs with unbonded reinforcement is con-
stracted. The behavior of the model under standard fire exposure is studied. The fire resistance limit of pre-
stressed concrete slab with unbonded reinforcement and critical temperature for reinforcement are determined.
The fire resistance of the model is estimated. The simulation results are compared with the experimental data.

Keywords: fire resistance, fire resistance limits, temperature regime, prestressed concrete slab with
unbonded reinforcement.
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THE COMBINATION SCHEME OF FIREPROOF CONSTRUCTION TO INHIBIT
THE VERTICAL SPREAD OF BUILDING FACADE OUTFLOW PLUME

Fu J.J., Yuan H.Y., Chen J.G., Zhang J.Y.

Purpose. This paper is devoted to propose the combination scheme of the fire canopy
and the wall between the windows to inhibit the vertical spread of building facade outflow
plume.

Methods.The full-scale building with the different size of fire protection con-
structions were simulated by FDS software under various fire sources.

Findings. When the window glass is made of 6mm thick toughened glass and the di-
mensionless overflow heat release rate 0< Q:x <1,3, the effect of the combination scheme in
suppressing the vertical spread of outflow plume is the same.

Application field of research. The research results can provide technical support for the
assessment of fire prevention, and revise the existing code for building fire protection design
in China.

Conclusions. When the height of the wall between the upper and lower window or the
length of the fire canopy does not meet the requirements of the code for fire protection design,
we can set both at the same time, or improve the window glass fire rating to achieve the build-
ing facade fire design requirements.

Keywords: building fire, window outflow plume, building facade, fire protection con-
struction, fire canopy, wall between windows.

(The date of submitting: September 28, 2017)

Introduction. For a fully developed under-ventilated compartment fire, the hot gases and
smokes with flame eject from the facade broken window that caused by hot pressing and high
temperature radiation. Thus, the special phenomenon of flame ejecting behavior has been formed.
The hot gases and smokes with flame spread to upper floors under the effect of buoyancy, and
burst the upper floors glass, leading to further spread of the fire to adjacent floors. In this case, the
three-dimensional building fire spread is finally developed.

It is very necessary to inhibit the vertical fire spread and avoid the formation of three-
dimensional fire, depending on the fireproof construction itself, not only improving the fire-
resistant level of the building facade. Under the different combination scheme of fireproof con-
struction, the temperature distribution of combustion chamber and building facade and heat trans-
fer characteristics (such as heat radiation and heat convection, etc.) are different.

Extensive investigations have been addressed on such building facade outflow plume be-
havior under the restriction of the fire canopy and the wall between windows, on which the char-
acteristic parameters and regulations are focused, including temperature profile [1-2], heat radia-
tion intensity [3-4], heat flux profile [5-6] as well as flame shape and dimensions [7-8]. However,
former investigation paid little attention to how to inhibit the outflow plume spreading speed and
reduce the danger by using external fireproof construction. For the fireproof construction, the fire
canopy located between the upper and lower windows and the wall between windows are an ef-
fective way to suppress the outflow plume vertical spread by experimental and simulation test [9-
12]. Darryl Weinert [9] conducted a numerical simulation study and found that when the height of
wall between windows is 1m, and the length of fire canopy is 0,3 m, 0,6 m and 1 m, the tempera-
ture of building facade is reduced 50, 60 and 85 %, respectively than without the fire canopy. An
experimental study was done using a 1/7 scale model of seven stories high-rise apartment building
by Suzuki [10]. He found that temperature in the fire room with horizontal projection was higher
than those without horizontal projection. John H., Mammoser and Francine Battaglia [11] studied
the barrier effect of the balcony on overflow plume of building facades by numerical simulation.
By comparing with the results of similar experiments, it is shown that the numerical simulation of
scaled model can be used to study the characteristics of window overflow plume under the con-
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struction of the balcony. Zongcun Wang [12] proposed the fire protection design requirements of
the fire canopy and the wall between windows through the real fire simulation experiment and
numerical simulation research, but he didn’t propose a correspondence between the fire canopy
and the wall between windows.

The requirement of the value of the length of the fire canopy and the height of the wall be-
tween windows is limited in code for fire protection design of China [13-14], and the combination
of them isn’t specify allowed to meet the requirement of fire protection. For example, «Residential
building codes» (GB 50368-2005) [14] section 9.4.1: the height of the wall between adjacent suite
window should not be less than 0,8 m or the length of the fire canopy should not be less than 0,5 m
and the fire resistance limit of that should not less than 1,00 h and which length should not be less
than the width of the window. Therefore, the requirements of the fire canopy and the wall between
widows in the codes are too rigid, which is not conducive to large number of practical projects in the
promotion and application. In order to provide direct guidance for fire fighters, this paper proposes a
permissible combination scheme for the fire canopy and the wall between windows under different
fire loads based on the FDS (Fire Dynamics Simulator) numerical simulation.

Simulation information. The simulation model (see Figure 1) was full size residential
building with 4 layers and having dimensions 4 m (W) x 4 m (L) x 3 m (H) for each room. The
wall thickness is 0,2 m. The French windows at the front face were centered of door configuration
and have the width size of 2 m, and the height of window varies with the height of the wall be-
tween the window. H + Hn=4 m, where H is the height of the window, and Hn is the height of the
wall between the windows. The fire canopy extended upper each window. According to the re-
search of John H. Mammoser and Francine Battaglia on the geometrical shape of the balcony
[11], the best effect to restrain the vertical spread of window outflow plume is the balcony without
brick retraining walls and with open on both sides. For accurate calculation, the mesh size of the
fire chamber and its superstructure is 0,1 m x 0,1 m x 0,1 m, and the other regional grid cell sizes
are0,2mx0,2mx0,2m.

Mesh Size
0.2m=0.2m=0.2m

‘(
\

] | —
Mesh Size
0. 1m=0 1m=0.1m

12m

=] — [——
Fire Room \
Fire Canopy
—
<« Im —>»
v
le— 1m ——]

Figure 1. — Outline of model configuration
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The fire load of the residential building is proportional to the decoration standard of the
building. As the living standard of the residents increases, the fire load of the residential building
is increasing. The type of fire growth is described by the unsteady t> model [15] commonly used
in this model. The heat release of the fully development phase is stable and can be represent by

the idealized parabolic equation Q, = at>. « : growth factor of fire heat release rate (KW/s?),

which can be divided into four types (slow growth, medium growth, rapid growth and ultra-fast
growth). t: burning time after ignition. Q. : the total heat release rate. In this paper, the growth fac-

tor is set 0,04689 (« = 0,04689) [15], and the total heat release rate Q, is set to 6 MW (normal),

10 MW (high fire load) and 20 MW (for the warehouse) according to the standard DGJ 08-88-
2006 [16] combined with the actual engineering and research results in China.

In this paper, we use 1500A+/H to divide the single chamber combustion into fuel control
or ventilation control fire [1, 5, 6, 17], where the A represents the area of the window, H is the

height of the window. When the total heat release rate of the fire Q_ is less than 1500AvH kW,
the chamber combustion is fuel-controlled fire. When the total heat release rate Q. is exceeds

1500AvH kW, the replenished air is insufficient to support indoor combustion, and the fire de-
velops to the ventilation control stage, and the overflow heat release rate of the outdoor flame can
be expressed as:

Qex = Qc - Qincide = Qc - 1500A\/ﬁ (1)

Fire risk criterion for building facade outflow plume. For non-combustible walls, when
a fire occurs in the lower room and a lot of fire and smoke ejecting form the window, the upper
building window glass is broken is the key to whether the building fire is further spread. In this
paper, the temperature criterion of glass breakage will be used as the criterion for the risk of build-
ing facade outflow plume.

The experimental study [18] on the crushing behavior of 4 mm and 6mm float glass and
6mm and 10mm toughened glass under the single room real fire test based on 1SO9705 full size
experimental platform. It was found that the mean temperature of 4 mm thick float glass was
128,4 °C, and the mean temperature of 6mm thick float glass was about 142,4 °C for the first time
breaking. The temperature of the first rupture of 6mm thick toughened glass was about
259 ~ 320 °C and 10 mm thick toughened glass was about 332 ~ 430 °C. Considering a certain
safety factor, 120 °C is the critical point of rupture of the float glass, and 250 °C is the critical
point of rupture of 6mm thick toughened glass, and 300 °C is the critical point of rupture of
10 mm thick toughened glass respectively.

Results and Discussion. In figure 2 is given the different kinds of isothermal surface of
building facade at 250 °C. From the figure, it can be seen that with the increase of heat release
rate, the danger area of building higher than 250 °C is increased. When the length of fire canopy is
0,5 m and total heat release rate is 6 MW, the window overflow plume can be effectively sup-
pressed vertical spread. When total heat release rate increases to 10 MW, the window overflow
plume partly across the fire canopy, but the temperature of the building facade above the fire can-
opy is lower than 250 °C. When total heat release rate increases to 20 MW, most of window over-
flow plume move across the fire canopy and the building facade above the fire canopy is all in the
danger zone which can easily ignite the exterior wall and the upper room, that is, this fireproof
construction cannot reduce the fire risk of building facade.
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Q¢ —6MwW Q. =10 MW Qc =20 MW
(a) Opening shape B=0,1m, H=0,2m, Ly, =0m. L, is the length of the fire canopy

Qc =6MW Qc =10 MW Qc =20 MW
(b) Opening shape B=0,1m, H=0,2m, Ly =05m
Figure 2. — Isothermal surface at 250 °C

Figure 3 shows the variation of the building facades temperature over time with different
height of the wall between windows. It can be seen from the figure, the temperature distribution
and the pulse amplitude increase with the increase of the total heat release rate in the room, and
the effect of the wall between the windows on restraining the overflow plume vertical spread
weaker and weaker. When the heat release rate is 6 MW and the height of the wall between the
window greater than 0,6 m, the average temperature of the building facade is less than 100 °C,
and the average heat flux is less than 5 kW/m?. Under this fire protection construction, if the up-
per window is set up more than 6mm thickness of toughened glass and the height of the wall be-
tween windows is larger than 0,2 m, the toughened glass will not burn out and overflow plume
will not ignite the upper room, and if the upper window is set up ordinary float glass and the he
height of the wall between windows is larger than 0,6 m, the float glass will not burn out. When
the heat release at 10 MW, the distance from the combustion chamber window is greater than 1m,
the average temperature of the building facade is less than 250 °C. If the upper window is set up
more than 6mm thickness of toughened glass, the toughened glass will not burn out. When the
heat release at 20 MW, the average temperature of the building facade all more than 350 °C,
which exceeded the fire endurance of the 6mm thick toughened glass.

When the height of the wall between windows is fixed at 0,4 m, the fire hazard of the
building facade is effectively reduced by the existing fire canopy from the figure 4. When the heat
release rate is 6 MW and the length of the fire canopy increases form 0,2 m to 0,6 m, the average
temperature of building facade at upper room window is below 100 °C. Under this condition, no
matter what the material of the window glass will be taken, this fire protection construction can
effectively inhibit the vertical spread of window overflow plume. When the heat release rate is
10MW and the length of the fire canopy is larger than 0,7 m, the average temperature of building
facade is below 250 °C. In this case, the 6mm thick toughened glass can be used to protect the up-
per room. When the heat release rate is 20 MW and the length of the fire canopy is larger than
1 m, the average temperature of building facade at the upper room window is below 300 °C. In his
case, the 10 mm thick toughened glass can be used to protect the upper room.
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In order to provide technical guidance for building designers and fire safety assessment
organization, it is necessary to proposed the combination plan of the fire canopy and the wall be-
tween windows to inhibit the vertical spread of window outflow plume. When the heat release rate
of outside the chamber Q,, <0, the fire risk of the building facade is low because the indoor com-
bustion is controlled by fuel and no obvious flame overflows from the window. Therefore, the
single chamber combustion is considered only when the heat release rate of outside the chamber
Q., > 0 to study the combination plan. At the same time, the fire resistance of building facade is
different for various kinds of glass materials, which makes the method of predicting the tempera-
ture distribution of the building facade is different.

Lee Yee-Ping [1, 6] presents a dimensionless temperature distribution equation (2) based
on the feature length I,. This equation can represent the distribution of building facade tempera-

ture under free boundary conditions.

-2/3
0= ?Tf g;o G—Z) = function{Z IZ”J (2)
Qex © 1
« Q
— ex 3
R C,o.T.Agl" ©)

Where: Z is the vertical height, Z is the height of the neutral surface, the position of the
neutral surface is approximately 0,4 H [2]. AT, =T,-T_, T, is the temperature value for the

height Z. T_ is the ambient temperature. Q__ is the dimensionless overflow heat release rate. C,

is the constant pressure specific heat capacity, p_ is the environmental density.

Jiajia Fu et al [19]. proposed the equation of temperature distribution outside the building
facade under the restriction of fire canopy. The applicable condition of this equation is that the
length of the fire canopy is greater than 0,1 m and the dimensionless overflow heat release rate is

greater than 1,3.

0,20

_ L '

M —-085 —™ (4)
T _,—T -7,

0

Where T, _, is the value of the temperature of building facade without the fire canopy re-
striction. L, is the length of the fire canopy.

Therefore, using the formula (1) and (3), we can get the dimensionally heat release rates
the dimensionless overflow heat release rate Q_, is —0,39, 0,27 and 1,93, respectively, when the
total heat release rate Q, is 6 MW, 10 MW and 20 MW. That is, when the total heat release rate is
6 MW, the chamber combustion is fuel-controlled fire. When the total heat release rate is 10 MW,
the dimensionless overflow heat release rate is less than 1,3 (Q:X <1,3), and the formula (4) can’t
be used to calculate the temperature. When the total heat release rate is 20 MW, the dimensionless
overflow heat release rate is larger than 1,3 (Q:X =193>13), and the formula (4) can be used to

calculate the temperature distribution of building facade.

In figure 5, The red line represents the temperature threshold 250 °C of 6 mm toughened
glass broken. Above the red line is a dangerous combination of fire protection scheme, and below
the red line is a relatively safe combination of fire prevention scheme.
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Figure 5. — Temperature distribution of building facade for different fire canopy width and wall height
between windows at 0 < Q" <1,3

For the combination of 0,2 m wall height between windows and 0,5 m fire canopy width
and the combination of 0,4 m window wall height and 0,4 m fire canopy width, the average tem-
perature of upper room window is lower than 250 °C. Therefore, it can obtain the different com-
bination schemes for wall height between windows and fire canopy width, as shown in table 1.

Table 1 The combination of the fire canopy width and the wall height between windows (0 < Q e <1,3)

Fire Canopy Width (m) Wall Height between Windows (m)
0.0 1.2
0.2 0.8
0.4 0.4
0.6 0.2

Conclusion. When the height of the wall between the upper and lower window or the
length of the fire canopy does not meet the requirements of the code for fire protection design, we
can set both at the same time, or improve the window glass fire rating to achieve the building fa-
cade fire design requirements.

When the window glass is made of 6mm thick toughened glass and the dimensionless

overflow heat release rate 0 < Q ex <1,3, the combination scheme (see in Table 1) of the fire can-
opy and the wall between the windows can be used to meet the building fire requirements.
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COBPEMEHHOE COCTOSAHHUE BOIIPOCA OLHEHKH BJIMAHUA HAJITNYUA
I'OPU30HTAJIBHBIX ITPOEMOB B OI'PAXKJIAIOIINX KOHCTPYKIUAX
HA TEMIIEPATYPHBIN PEXKUM MOYXKAPA B IOMEIIEHUU

HNBanuukuii A.I'., bBapcykosa A.B.

IIpoBenen aHanu3 MUTEPATYPHBIX UICTOYHUKOB II0 BOIIPOCY BIMSHUS TOPHU30HTAIBHBIX
IIPOEMOB B TOpsIIEM IOMEIIEHWH Ha NapaMeTpsl noxapa. [lokazaHel orpaHuyeHHs MO HC-
[IOJIb30BAaHUIO paHee IMOJyYCHHBIX Pe3yJbTaTOB HCCIEJOBAHUHM NPU MOJAEIHPOBAHHUU I10XKa-
pos.. [y npenBapuTeNbHON OLIEHKU BIMSHUSA FOPU30HTAIBHBIX IPOEMOB HA TE€MIIEpaTypHBII
peXuM TOoXapa B MOMEUICHUH TPOBEIEHO MOJIEIUPOBAHNE TOPEHUS APEBECHHBI B aIMHHU-
CTPaTUBHOM TOMEIIEHUH JUISl Cily4as HaJlu4Ms TOJIBKO BEPTUKAIBHOTO JABEPHOTO MpoemMa U
IUISl TIPUCYTCTBUS AOIOJHUTEIbHBIX TOPU30HTAIBHBIX CBETOBBIX mpoeMoB. Ilo pesynbpratam
MOJIETTMPOBAHMS yCTAHOBIIEHO CYIIIECTBEHHOE BIIHMSIHHE TOPU30HTAIBHBIX MMPOEMOB HA TeMIIe-
paTypHBIN pEeXUM I0Kapa B MOMEIIEHNH U OTCYTCTBHE METO/UK, MTO3BOJISIIOIINX B JOCTaTOY-
HOW Mepe OLEHHUTH BIMSIHHE NPOEMOB B TOPU30HTAIBHBIX OIPaKAAIONINX KOHCTPYKLMIX Ha
HUHTErpaJIbHBIE TEIUIOTEXHUYECKHE IapaMeTpbl 0ObEMHOI0 CBOOOAHO Pa3BHBAIOLIETOCS IIO-
xapa B nomeineHud. Ilpemyoxkena nopaboTka anropurMa pacdera, UCIOIb30BAaHHOIO IIPU
paspabotke meroauku CTh 11.05.03.

Knroueswie cnosa: pacuet, TeMuepaTypHblid pexuM Moxapa, UHTErpajibHas MOJENb, To-
PHU30OHTAIBHBIN POEM, AITOPUTM.

(IToctynuna B penakiuto 6 centsopst 2017 r.)

Bce 3manus w moMenieHus JOJDKHBI OTBEYATh CYIIECTBEHHBIM (0a30BBIM) TpEOOBAHUSIM
0€30MacCHOCTH, KOTOpbIE SIBISIOTCS OO0SI3aTENBbHBIMHU I MPUMEHEHUS MPHU MPOCKTUPOBAHUU U
CTPOUTEIHCTBE 3IaHUM U COOPYKCHHI: oOecredeHrue YCTOMYMBOCTH 3AaHUI B COOPYKEHUH; TI0-
XKapHOI1 6e30MmacHOCTH; O€30MacCHOCTH MpH dKcryaranuu [1]. B coBpeMeHHOM MUpe B yCIOBUSX
COBEPIIICHCTBOBAHUSI TEXHOJIOTHI CTPOUTEIHCTBA 3[aHUN U COOPY)KEHHUH, MOBBIIICHUS TpeboBa-
HUN K OpraHMu3allii UX BHYTPEHHETO MPOCTPAHCTBA BCEe Ooublliee BHUMAHUE yienseTcs obecre-
YEHMIO MOKapHOI 0€3011acHOCTH.

B nomernienusix (TOprosele, TOTUCTUYECKUE KOMIUIEKCHI, 3JaHUS C aTpHyMaMu, IPOU3BO/I-
CTBEHHBIE, CKJIAJICKUE U APYTHe MOMEUICHUs) B CIydasiX, MPeIyCMOTPEHHBIX HOPMATHUBHBIMU J10-
KyMEHTaMH, B TOPU30HTAIBHBIX WM HAKJIOHHBIX OTPa)KIAIOIIUX KOHCTPYKIHAX YacTO yCTpauBa-
€TCSl BEpXHEE €CTECTBEHHOE OCBEILICHUE, a TAKXKE MPOEMBbI, UCTIOJIb3yeMbIe IS 1eJiel AbIMOyaa-
JICHUS B HAYaIbHOW CTaIUU Pa3BUTHS MoOXkapa (pucyHok 1).

[Ipu mpuHYIUTETEHOM OTKPBIBAHUH, WIH Pa3pyLICHUU 3allOJHEHUS YKa3aHHBIX MPOEMOB
BCJIE/ICTBHE BO3JICHCTBUSI BHICOKON TeMIepaTyphl ISl ONpeeieHHs TapaMeTPOB T'a30BOM CPeIb
BHYTPU MOMEIICHUSI HEOOXOAMMO YUHUTHIBATh TEIIOMACCOOOMEH C OKPYXKAIOIIEeH cpeoil u depes
3TH npoeMbl. OCOOEHHO 3aMETHO BIMSIHME MPOEMOB B TOPU3OHTAIBHBIX OTPaKJAIONINX KOH-
CTPYKILHUSAX HA MapameTpsl moxapa OyAeT MPOSIBISATHCS B MOMEIICHUSX MPH OTCYTCTBHH BEPTH-
KaJIbHBIX OKOHHBIX ITPOEMOB.

[Tepexon k THOKOMY TPOTHBOIOXAPHOMY HOPMHUPOBAHHIO, KOTJA MPOEKTHBIC PEIICHHS
00OCHOBBIBAIOTCS M MPUMEHSIOTCA BO B3aUMOCBSI3H JIPYT C APYTOM, B TOM YHCJIE C UCIIOJIb30Ba-
HUEM PaCUYETHBIX METOJIOB, 00YCIOBHUI HEOOXOAUMOCTh pa3pabOTKU MHCTPYMEHTOB OIICHKH TEX-
HU4YeCKON () (PEKTUBHOCTH MPHUHATHIX PEIICHUH B 007aCTH MOXKapHOU Oe3omacHocTH. J[Jis aToro
UCIIONIE3YIOT KPUTEPUU BBITIOHEHUSI CHCTEMaMH MOXApHON 0€30MacHOCTH 3a/1ad mo obdecrieye-
HUIO 0€30MacHOCTH JIIOJICH W MaTepUalbHBIX IIeHHOCTeH. [Ipu »TOM dare Bcero pemarorcsi Bo-
MPOCHI 00ECTIEYCHHsI OTHECTOMKOCTH CTPOUTEIHHBIX KOHCTPYKIMU TPU MOXKape W 00eCredeHHs
0e30MacHOi 3BaKyaluy JI0AeH, B KOTOPbIX OCHOBHBIMH OMACHBIMU (PaKTOpamu moxapa sSBJISIOTCS
rapaMeTphl ra30BOM Cpelibl B OMEIICHUH (TeMIeparypa, KOHLEHTpalus NPOAyKTOB FOPEHUS U
T. IL.).
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Pucynok 1. — IIpnMepsl 31aHul ¢ TpoeMaM# B FTOPH30HTAIBHBIX (HAKJIOHHBIX) OTPaKAAI0IINX KOHCTPYKIUSAX

HeoOxomumoe BpeMst dBaKyaluu JIIOJed W (hakTHUeCKass OrHECTOMKOCTh CTPOUTEITHHBIX
KOHCTPYKUUU ONPEIENSIIOTCA JMHAMUKONW HapacCTaHHUsI BO BPEMEHHU M MIPOCTPAHCTBE YIOMSIHYTHIX
OIMacHbIX (haKTOPOB TOKapa. B MHKEHEPHBIX pacdeTax yalle BCero MCIIOIB3YeTCs MOIXOJ C HC-
M0JIb30BAHUEM HMHTETPAIBHONW MOJEINHN MOKapa, KOrAa yCIOBHO MPUHUMAETCS PAaBHOMEPHOE pac-
TIpeJIeJICHIE YCPETHEHHBIX M0 00heMy MapaMeTpOB ra30BOM cpeabl B moMenieHnn. [Ipu onpene-
JIEHUW MHTErPAJbHBIX XapaKTEPUCTUK COCTOSIHUS Ta30BOM Cpelibl B OMEIIEHUH OCHOBHBIMU Ta-
pamMeTpaMu, ONPEISISIONIMMA JHHAMUAKY H3MEHCHHSI OJTHOTO M3 OCHOBHBIX OIMACHBIX (DAKTOPOB
no>kapa - TEMIIEpaTyphl, SBISIOTCS XAPAKTEPUCTUKU MOKAPHOM HArpy3Kd U €€ pa3MEIlEeHUs B
MMOMEIICHUH, TeoMeTpus (IIJIOMIA b U BBICOTA) MTOMEIICHUS, pa3Mephbl IPOEMOB B BEPTUKAIBHBIX
OrpakJIAIOIINX KOHCTPYKIUAX, XaPAKTEPUCTUK OTPaKAAIOLMX KOHCTPYKIMA. B ocHOBY MeToau-
KH pacyeTa [3] Bomwn mosioskeHus [4—6], paspaboTaHHBIC B Pe3yJIbTATe PEIICHUSI CHCTEMBI YPaB-
HEHUM, ONUCHIBAIOLIUX 3aKOH COXPAHEHHUS SHEPTHH U MACCHI T'a30B.

B [7] npuBenena meronMka pacdyeTa MapaMETPHUECKOTO TEMIIEPATypHOTO peXUMa s
noMenieHui 6e3 MPOoeMOB B MOKPHITUHU C TUIOIaAbI0 Toa 10 S00 M? ¥ MakCHMAJIbHOM BBICOTOM
70 4 M, P 3TOM OCHOBHBIMH TapamMeTpaMu, BIUSIONIMMHU Ha TeMmrepaTypy 0003HAYEHBI: pac-
YyeTHasl yJeJbHas MOKapHas Harpyska, TeIUIOTEXHUYECKUE XapaKTEPUCTUKH U Pa3Mephbl OTpax-
JAIOIIUX KOHCTPYKIIUH, IJIOIIAab U TEOMETPHUSI IIPOEMOB.

AHanmM3 METOJMK pacyeTa MoKasall, YTO B PEKOMEHIAIUAX U HOPMATHUBHBIX JOKYMEHTaX
OTCYTCTBYIOT CBEJICHHS O TOM, KaK YUYMUTHIBAIOTCS MPU pacyeTe MUMEIOIIMECS MPOEMbl B TOPU30H-
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TaJbHBIX OTPAXJAIOIMIMX KOHCTPYKLHSAX, KPOME HTOTO0 B MOSCHSIOUIUMX METOAMKU NpPUMEpax
HAYYHBIX NMyOJIMKAUsAX TMPUBOMATCS PE3yJbTaThl pacyeTa sl MojeJel NMoMeleHuil 6e3 ropu-
30HTaJIbHBIX MPoeMoB [8—10].

OtcytcTBre MHGOPMALMU B HOPMAaTUBHBIX JOKYMEHTax M pa3HOE TOJIKOBaHHE UX TpeOo-
BAaHMI MPUBEJIM K TOMY, UTO B HACTOSIIIEE BPEMS IIPU pacyeTe TEMIEPATYpPHOTO peKUMa Moxapa B
MOMEILEHUAX 3aHui Ha Tepputopun PecnyOnuku benapyck He TpeOyercs yuuThIBaTh HAUUHE
IIPOEMOB B TOPU30HTAJIBHBIX OIPAKIAIOMINX KOHCTPYKIHUAX, YTO HE OTPAXKAET pPeabHbIX YCIOBUI
TerIoMaccooOMeHa Ha BHyTpeHHEM Toxkape [9].

C y4eToM H3J0KEHHOIO, OLEHKA BIIMSHUS MPOEMOB B TOPU3OHTAIBHBIX OrPAKIAIOIINX
KOHCTPYKIHMSAX HA WHTETPAJbHBIC TEINIOTEXHUYECKHE TapaMeTpbl 00bEMHOI0 CBOOOIHO pa3BUBa-
IOIIETOCs TI0YKapa B MOMEIICHUH C MOCIEAYIOMIEeH pa3pad0oTKO COOTBETCTBYIONICH MHKEHEPHOM
METOAMKHU PacyeTa sBIISICTCS aKTyaJlbHOM HAYYHOU M TEXHUYECKOM 3aJa4yeil.

AHanu3 IUTepaTypHbIX UCTOYHUKOB MTOKAa3aJl, 4YTO UCCIIEI0OBAHNUE BIUSHUS IIPOEMOB B I'O-
PU30HTAIBHBIX OTPaKJAIOUINX KOHCTPYKLIMAX Ha TEMIEpaTypy Moxapa IpOBOAMIOCH AJs coue-
TaHUSl «IPSMOYTOJbHBINA JIBEPHOM MPOEM — MPOEM B MOKPHITHH KPYTJoW (OpMBD» A pa3HbIX
pa3MepoB MPOEMOB, HO IIPU MX CTAlMOHAPHOM OTHOCHUTEIBLHOM PAaCIOJIOKEHWU U BapuaHTa JIo-
KaJIbHOT'O TI0’Kapa peajn30BaHHOIO B BUJE MOJAJIOHA C KUJIKMM TOIUIMBOM, YTO HE COOTBETCTBYET
HCTIOJIb3YEMBIM MOJIX0AaM, IIPU KOTOPBIX IMOKapHas Harpyska NMPUBOJUTCA K Hambosee pacrpo-
CTPaHEHHOU — IPEBECUHE.

B cnyuae, xorga B IOMEUIEHUH NMPUCYTCTBYIOT BEPTUKAIBHBIN M TOPU30HTAIBHBIN Ipoe-
MBI, MaTEMaTU4YECKasi MOJEIb JBHUKEHHUS MOTOKAa Yepe3 BEPTUKAIBbHBIA MPOEM pPACIIMpPEHA IS
ydeTa JONOJIHUTEIbHOTO TOPU30HTAIBHOIO npoemMa. [IpeanokeHo ypaBHEHUE AJi1 ONPEIEICHUS
pacxojia UCTEKAIOIINX ra30B Yepe3 rOpU30HTaIbHbIN mpoeM [11]:

. 0,5
mout,roof :Cd,roof 'pg ) A/,roof ) 29 :j_o_l (Hc _Zn) ] 1)
g

rac mout roof — MAacCCOBBIN pacxo ra3a 4cpes3 FOpH3OHTaHLHBIﬁ MpoeMm;
C

pg— MJIOTHOCTbH MTPOJYKTOB FOPEHUS;
Ay roof — TUIOIAAb TOPU30HTAILHOTO IIPOEMA;

p0— IUNIOTHOCTb BO3yXa OKPY’KAIOILEH Cpe/bl

Hc — BBICOTA TTOMEIICHHS;

Zn— BBICOTA HEUTPAIBHOMN 30HBI;

[To pe3synpraram sxcrnepuMeHTOB [11] yCTaHOBIEHO, YTO YBEJIMYEHHUE TUIOMIAAN TOPU3OH-
TaJIbHOIO NIPOEMA YBEIMUMBAET PAcX0/ UCXOIALIET0 IOTOKA YEPE3 HETO; U KaK CIEACTBUE YBEIU-
YMBACTCSl PACXOJ MOTOKA, MOCTYMAOIIEr0 B IIOMELICHUE BO3AyXa. JDTO NMPUBOIUT K YBEIUYCHHUIO
BbICOTHI IIPJ] M CHIKaeT KOJIMYECTBO HArpeThiX I'a30B BbIOpPACHIBAEMBIX Yepe3 BEPTUKAIbHBIH
npoeM. Takue ABJIEHNS XOPOLIO OMUCHIBAIOTCS MOJIEIBIO IBH)KEHHS ITOTOKOB 4epe3 TOPU30HTaNb-
HBIM ¥ BEPTUKAJIBHBII IIPOEM, XOPOLIO COIVIACYIOIIEHCs ¢ pe3ybTaTaMu dkcrnepumenTa. [lomyye-
HbI YIPOIICHHBIC YPaBHEHHUsI pacyeTa pacxoAa 4yepe3 FOPU3OHTAIBHBIA U BEPTUKAIBHBIA IIPOEM.
OKCIIEpUMEHTAIBHO MCCIEA0BAH MEXaHU3M BO3HHKHOBEHUS MEPUOAUYECKUX ITyJIbCALUM ILIaMe-
HU, Yepe3 TOPU30HTAJIbHBIH M BEPTUKAJIbHBIN mpoeM. Pa3paboraHa KOMIbIOTEpHAas MporpaMma
pacuera CFIRE. OnHako B mporpamMme He YYUTBIBA€TCS BO3MOXKHOCTB JBYHAIIPaBICHHOIO JBU-
KEHMsI IOTOKA Yepe3 TOpU30HTaNbHbBIN npoem [11].

Takxke NpoOBOAMINCH MCCIEAOBAHUSA IO BIMSHHUIO Pa3MEpPOB oOdyara Iokapa M IpoeMa
KBa/lpaTHON ()OPMbI B TOPU30HTAIILHOM OTrpakJarolieil KOHCTPYKIMHM Ha TEMIIepaTypy Iokapa B
nometeHun [12]. OgHako B 3THX HCCIENOBAaHMSX OTCYTCTBOBAJIN IIPOEMBI B BEPTUKAJIBHBIX
OrpakIAIOIIMX KOHCTPYKIHUAX U NOJIOKEHUE TIPOEMaA HE U3MEHSIIOCH.

d.root — KOO GHUIMEHT pacxo/ia rasa 4yepe3 TOPU3OHTAIBHBIA TPOEM;
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Pe3ynbTaThl NPOBEJCHHBIX paHee HKCIEpUMEHTOB [13] mokaszanu, 4yTo AJs ciaydasl pa3me-
IIEHMsI JIOKAJIBHOTO oYara Io)kapa B JajJbHEll 4yacTH IMOMEIIEHHs TOProBOro LEHTpa, Korjaa mpo-
IOYKTbl TOPEHUS PACIIPOCTPAHSIINCH YEPE3 30HY PACIIOIOKEHHs TOPrOBbIX TOYEK B 00bEM Maccaxa
U J1ajiee HapyKy 4epe3 OTKPBITHIA MPOEM B BEPTUKAJIBbHOM Orpakaaroliell KOHCTPYKIMU WU Ye-
pe3 BEepPTUKAJIbHYIO LIAXTy IbIMOYAAJCHMS, B HadaJlbHOW CTaJuU MoXkapa HaOII0AAIOCh CHIDKE-
HHUE TeMIepaTypsl ra3oBoil cpenbl Ha 15-80 °C npu ropennu 31 1 kepocuna u Ha 25-30 °C mpu
TOPEHUH 22 KT JPEBECUHBI.

B [14] yka3aHo, 4TO, B OTJIMYUE OT UCTEUEHHUS KHUAKOCTEN YEPE3 OTBEPCTHUS WIIM IPOEMBI B
BEPTUKAJIbHBIX KOHCTPYKLHUAX, IPOBEACHO OUYEHb MAJIO UCCIIEIOBAaHUN TEUEHHs Yepe3 MPOEMbI B
TOPU30HTAJIBHBIX WM HAKJIOHHBIX MOBEPXHOCTIX. lIpemnoxkeHo ypaBHEHHE ISl ONPEAEICHUSA
CKOPOCTH BOCXOZSILETo MOTOKA ra3a:

0,5

v, = i(g-h-A,o+Ap) : )

H

e AP = P — Py — Pa3sHOCTB IJIOTHOCTH Ia30BOM CPE/Ibl Ha BEPXHEHN M HUKHEH CTOPOHAX IIPOeMa;

Apc = PH — Pc — pa3HOCTb JaBJICHUs ra30BOM CpPEllbl HA HUKHEN U BEpXHEH CTOPOHAX MPOEMa;
h — paccTosiHEe O BepTUKAIM OT HMKHEH TUIOCKOCTH MPOeMa JI0 MecTa HauOOJIBIIETo CiKa-
THSI UCTEKAIOIIEeH CTpyH (IIPUMEPHO paBHO AuaMeTpy oTBepcths D).
ITpu ogHOHANPaBIEHHOM T€YEHUH BHU3 CKOPOCTh paBHa [14]:

0,5
Vi ={i(g-h-Ap—Ap)} : 3)
Pc

Jnsi oTHOMIEHUS TUIOTHOCTH MOKAPHOW HAarpy3ku 4 k 1 M rOpU30HTaIbHOrO OTBEPCTHUSA
muametpom D = 1 u BenmunHa mogbpeMHON cuibl coctaBiseT 8,6 Ila, ckopocTs ucredeHus 4 m/c,
0K0JIO 16 % CKOpOCTM MHAYLMPYETCS Pa3HOCTBIO IIOTHOCTEH ra3oB B TOPSILEM IOMEIICHHH,
OCTaJIbHASI YaCTh — BRITECHEHUEM.

[Tpu cxopocTr mMoTOKa OJM3KON K HYJIIO TIOBEPXHOCTh PAaBHBIX JABJICHHUH pa3jiesia MExXIy
ropsiuuM (CHU3Y) U XOJIOJAHBIM (CBEpPXY) ra3oM CTAHOBUTCA IUIOCKOM M HeycTounBou. OJHOHA-
MIpaBJICHHOE JABM)KEHUE IOTOKA MpEeBpallaeTcs B OJHOBPEMEHHOE JIBHKEHHUE B JIBYX HalpaBiIeHU-
SIX, U3MEHSAIONIEECS] BO BPEMEHHU U MPOCTpaHCTBE. B HacTrosiiee BpeMs OTCYTCTBYIOT METOJIUKHU
JOCTOBEPHOTO onpeeacHust Beanuunsl h [14].

N3BecTHO TOJBKO HECKOJBKO KOJMYECTBEHHBIX MCCIEIOBAHUN MCTEUEHUS! MPOTYyKTOB TO-
pEeHUS Yepe3 rOpU30HTANIbHBIE POEMbI, B KOTOPBIX aJIeKBATHO U3MEPEHbI JaBICHHUE U XapaKTepu-
CTHKH 1oTOKa [15, 16]. Yka3zaHHbIe HCCIIeJOBaHUS TIPOBEJCHBI 71l HEOOIbIINX (IuaMeTp He 0o-
jee 5 cM) OTBEpCTHi, K KOTOPBIM NMPUCOETUHSIINCH KOPOTKHE TpyOonpoBoabl. OTBepcTUs B ropu-
30HTAJIBHBIX KOHCTPYKIUSX OOBIYHO HEMPABHILHOW ()OPMBI C OTHOIICHUEM JJIMHA/TUAMETP TPU-
BEJICHHOTO OTBepcTHs He Oomee 0,13.

Takxe npoBefieHbl ucciienoBanus [17-19] mis momenieHuii ¢ OTBEpCTUEM B MOKPBITUU U
pacmojoKEeHUEM odara roskapa MoJji OTBEpCTHEM U y CTeHBI. B pesynbrare ObUIM MOTYy4YEeHBI 1aH-
HBIE O MOXape, KOTOpPbIe HEMPUMEHUMBI ISl KCIIOJIB30BaHUs B APYTHX CIy4asx MO MPUYUHE OT-
CYTCTBHUS U3MEPEHUI 1aBIE€HUS U CKOPOCTH MOTOKA.

Epstein (Ommreiin) u Kenton (KenToH) u3mepsiin mepexo/] Cpeibl U3 HIKHEH B BEPXHIOK
KaMepy € MCIOIb30BaHUEM KUAKOCTH B HIDKHEH Kamepe U paccojia (OTHOIIEHHE TUIOTHOCTEH He
oonee 1,1) — B BepxHeil. beuto ycranoeneno, yro B auanazone —0,045 < Ap/(Ap-g-D) < 0,045
MIPOMCXOJUT ABMXKEHUE MOTOKA B JIByX HamlpaBlieHUsX. B yka3aHHOM nuamna3zoHe MpUHATA JTUHE-
Hasl 3aBUCUMOCTb. Pe3ynbpTHpyloliee 3HaueHue pacxo] m cocTaBuT [15]:
npu Ap > 0,045-Ap-g-D:

q, =c-D-[2-p, -(Ap-g-D+Ap)*; (4)
npu —0,045 < Ap/(Ap-g:D) < 0,045 (nByHanpaBIeHHOE BHKEHUE TOTOKA):
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Oy =C+D1/23.22- p,, -(0,045-Ap-g-D+Ap); ()
O =—C-D-4/23,22 p; - (0,045-Ap-g - D—Ap); (6)

mpu Ap < —0,045-Ap-g-D:
qm:_C.D.[g.pc.(Ap-g-D—Ap)]O'S. (7)

YpaBHEHHSI OINHUCHIBAIOT MOJIOKUTEIBHBIM BOCXOIALIMKA MOTOK 4Y€pe3 TOPU30HTAJIbHBIN
IIPOEM JIJIs1 BCETO IMAIa30Ha JIaBJICHUN NCTEYCHUSI.

B [20] ykazaHo, 4yTO B yCIIOBHSIX HaJM4YUsl OJHOTO IPOEMa BO3pPACTAET HECTaOMIBHOCTH
HAINpaBJICHUS BIKCHUS IOTOKOB Yepe3 MpoeM, 3aBucsinee ot oTHomeHuss h/D BIcOTHI (TOJIIIH-
HbI) IPOEMA U €0 AUaMeTpa.

[Ipu oueHp Manoi TOJNIIKMHE MpoeMa JaBjeHHE Ha 00EUX CTOPOHAxX MpoeMa MPaKTUUYECKH
OJIMHAKOBOE M YCTaHABJIMBACTCS KOJEOATEIbHBIA PEKUM PA3HOHAMPABICHHOTO IBUKCHHS TOTO-
KoB. Ha ocHOBe pe3ynbTaTOB MCCIEAOBAaHUNM DMINTEHH YCTAaHOBWII CIEAYIOUIYIO0 dMIUPUUYECKYIO
3aBHCUMOCTh JIJIsl ONPEICIICHHS pacXo/ia BO3ayxa yepe3 mpoeM Bo BceM auanasone h/D ms tem-
MepaTypbl BHYTPU TIOMEIICHHS Ti B CHAPYXKH Tu:

1+400- [hjs
]_Rj D
% 6 2
[ (2
D D

VYka3zaHHas 3aBUCUMOCTh ObLIa MOATBEPKACHA Ha MacmTabHbIX Mozemsix Conover (Kono-
BepoMm) B 1995 roay, a takxe Sandberg (Canabeprom) u Blomqvist (baymksucrom) B 2002 roy,
KOTOpbIE yCTaHOBWIN 3HadeHHs kodddummenta ot 0,035 mo 0,047. OnHako, B psjae MmoHOMAcC-
mTabHBIX 3KCIIEPUMEHTOB C BO3AyXOM, mpoBeacHHbIX Blay (bmoit) u ap. B 1998 roxy u Kohal
(Koxanom) B 1994 roxy msMepeHHbIe 3HAYEHHS pacxoja Bosayxa s 3Hadenuit h/A®® B nuama-
3o0He 0,4 u 1,4 6putn B 2-3 pasa Oomblile, YeM paCCUUTAHHBIC 10 YPABHEHHIO.

Li (JIn) u npyrue uccnenosarenu B 2004, 2005 romax n3ydaiv napameTpbl €CTECTBEHHOM
BEHTWISILIUM Yepe3 TOPU30HTAIbHBIE NMPOEMBbI, PACIOJI0KEHHbBIE ¢ OAHOI CTOPOHBI, B MOJHOpa3-
MepHO# J1aboparopHoit moxaenu. M3mepenus mpoBomwiuch ajisi otHomrenus h/D ot 0,115 no
4,455. U3mepenHble Oe3pa3MepHbIe pacxo/ibl BO3yXa CPaBHUBAIUCH C PACYETHBIMU IO ypaBHe-
HUsAM. B pesynbrate ObUTH MOTYYeHBI YTOYHEHHBIE 3aBUCHMOCTH, OTIMYNE KOTOPBIX OT IOJTy4eH-
HOW DIIITEHOM NpeACTaBICHO HAa PUCYHKE 2.
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0,01 0.1 1 10 100
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- IKCNEPUMEHMATIbHBIE OAHHbIE, == — OaHHble No Gopmyie (8);
— — OaHHble NO 3A8UCUMOCTIAM, ROTYYeHHbIM Jlu
Pucynok 2. — U3mepeHHbIit 6e3pa3MepHblii pacxox Bo3ayxa kak pyuxuus h/D [20]
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Takxe Obuta mpeanokeHa (opMyna JUisi ONpeNeieHHs] Pa3HOCTH NaBIEHUIN Y TOPU30H-

TanpHOTO TIpoema [20]:
APszugTIT—TU(HT_Ho)’ 9)
I
r7ie pu— IUIOTHOCTH T'a3a BBIIIE TOPU30HTAIBHOTO TPOEMa;
Ht — BbIcOTa pacmnoiokeHusl TOPU30HTAIBHOIO IPOEMa;
Ho — BbIcOTa HENTpaANbHOMN 30HBI;

Opnnako pe3ynbTaThl pacuera MO MOJyYEHHBIM SKCIEPUMEHTATbHBIM HU3KOTEMIIEpaTyp-
HBIM JAHHBIM JATH 3HAYCHHsI PA3HOCTH JABJICHHUM TMOPSAIKA THICSYHBIX MACKaJsl, YTO CO3IaeT
TPYJIHOCTH O U3MEPEHMIO YKa3aHHBIX BEJIMUYMH U BbI3bIBAET COMHEHHUE B MPUMEHUMOCTH yKa3aH-
HOW (OpMYJIBI 1711 OMUCAHUS Pa3HOCTHU AaBlIeHUN npu noxape [20].

Teopust Cooper (Kymepa) [21] He paccmaTtpuBaeT BiusiHue d(d@dekra MoIbeMHOM CHIIBI Ha
BEPTUKAIBHBIN MOTOK U ObLIa pa3paboTaHa J0 TOro, KaK DIIITEHH MOTYyYWT JaHHBIE UCCIICIOBAHUSL.

st oTBEpCTHI B TOPU3OHTATIBHBIX KOHCTPYKLHUAX TOYHOCTh pacuera HensBecTHa. [IpuBe-
JICHHbIE yYpaBHEHUS BOCIIPOM3BOAAT BOJHO-PACCOJBHBIE SKCIIEPUMEHTHI JUIsI MAJbIX OTBEPCTHH,
IIPY 3TOM MOTPELIHOCTh IKCIEPUMEHTa cocTaBisuia okoso 10 %. OgHako 1 peanbHBIX MOXKa-
POB, OIIMOKH, BO3MOXKHO, OyAyT ropa3no Oosibliie, BCIEACTBUE HEMPABUIBHON M MOJHOCTHIO He-
M3BECTHOM TNeOMETpPUHU OTBEpCTUs IpH, Hampumep, nporape. Kpome storo, mpu pacrnonoxeHUH
oyara HETMOCPEJICTBEHHO IOJ OTBEPCTHEM BEPTHKAIbHAs CKOPOCTb NPOJIYKTOB TOpEHHUs OyIer
3HAYUTEIbHA.

s Gonee TOYHOrO OMHUCAHUS HEOOXOAMMBI PE3yJbTaThl MOJHOMACIITAOHBIX IKCIEpPH-
MEHTOB, OINpEEINAIONINe BIUSHUE KPYTOBOIO MEPEMEIIEHHs ra3oB MpHU Mmoxape, O0JblIoi pas-
Opoc MIOTHOCTEH U OoJbIKe 3HaYeHUs uncen PeiiHonbca [14].

B pabote [22] mpeacTaBieHbl pe3yabTaThl SKCIIEPUMEHTAIBHOTO U YHCIICHHOTO HUCCIE0-
BaHUs ra3000MeHa MPU HAJMYUHU OJHOTO TOPHU3OHTAIBHOTO U OJJHOI'O BEPTHUKAIBHOTO MTPOeMa.

Busyanuzanus npoiiecca IBHKEHHS JIbIMa MTPU SKCIICPUMEHTAIBHBIX UCCIIeTOBaHUAX [22]
MoKasalia, YyTo TMOTOK IOCTYMAOLIEr0 B MOMEIICHWE BO3JyXa CIy4yaeH, HECTAOMJICH U CIIOXKEH.
CkopocTh BO3/yXa M3MEHSAETCS CO BPEMEHEM IO Pa3HbIM YacTSAM TOPU3OHTAIBHOTO mpoema. B
3TOM CliIy4ae, HECTAOMIBHOCTh U CIIYYaWHOCTH JIBYHANPABICHHOTO IBM)KCHHUS MPOUCXOIUT TPH
00JIBILION TUIOIIAU TOPU30HTAIBHOIO MPOEMa, U HAOII0JAETCsl OTHOCUTEIBHO CTAOMIIBHO OJTHO-
HaIpaBJICHHOE JBI)KEHHE B HEOOIBIIIOM BEPTUKAIBHOM IIPOEME.

[Tpu 65u3KOM TUIOIMIAAU FOPU3OHTAILHOTO W BEPTUKAJIBLHOTO MpOeMa MPOUCXOIUT OJHO-
HAMpaBIIEHHOE JIBIDKEHUE, KaK B BEPTUKAIBLHOM, TaK M B TOPU3OHTAIBHOM IpoeMe. beuio mpen-
JIO’)KEHO TPU BapHaHTa COYETAHUs JBUKEHHS TIOTOKOB Yepe3 FOPU3OHTAIBHBIN U BEPTUKAIbHBIN
IpoeM, OJIHAKO CpEIu MPEIIOKEHHBIX MOJENeH He pacCMOTPEH BapUaHT ABYHAIPABICHHOTO
JBUKEHMSI IOTOKOB, KaK B TOPU30HTAIBHOM, TaK U B BEPTHUKAIBHOM IIpOEME.

Jns vccnenoBaHHOM MOJENN YCTaHOBJIEHO, YTO KPUTHYECKHE TOUYKH MEPexoja MEXay pe-
KMMaMH JIBIDKCHHSI PACTIONIOKEHBI B 00JIACTSAX OTHOIICHUS IUIOMIAAN TOPU30HTAILHOTO TpoeMa K
wiontaau Beprukaabaoro 0,25 < At/As < 0,33 u 4,94 < At/Ag < 5,76. Yka3aHO 4TO B MPOBEACHHBIX
MCCIIEIOBAaHMSIX TPEOOaaloONMM MEXaHU3MOM BEHTHJISIIMU SIBIISIETCS BbITecHeHHe. OJHAKo B
YCIOBUAX MOXKapa BO3ZHUKAET MHTEHCHUBHOE MEPEMEIINBAHNE CIIOEB ra3a BCIEICTBHE HATMUUS TYyp-
OyJICHTHOCTH HM3-3a MPUCYTCTBUSI HECTAOMIIBHOTO NCTOYHHUKA TEIUIA — IUIAMEHH, YTO TAaKKe Hajara-
€T OTPaHWYEHHUS TI0 UCTIONB30BAHUIO TIOTYYECHHBIX PE3yIbTATOB MPU MOACTUPOBAHUN TIOKAPOB.

B [20] npensoxena popmyia 1t onpeaeneHus BEICOTH HEUTPaIbHOM 30HBI:

H :Arz'HT+A§'HB

0 (10)
A A

rae Ho — BeicoTa HEWTpaJIbHOM 30HBI;
Hr — BbICcOTa pacmnonoXeHusi TOpU30HTAIBHOTO IIPOEMa;
Hs — BbICOTa BEPTUKAJIILHOTO IIpOEMa.
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[To pe3ynbTaTaM HM3MepeHHUs pacxoja BO3JIyXa MpU TEeMIIEPaTypHO MHUIMMPOBAHHOM ra-
3000MeHe uepe3 Ba npoeMa B nuanasoHe At/Ag ot 0,11 1o 25 moiydeHa yToYHEHHAs SMIApUYE-
ckas opMyna Juid pacuera pacxoja, yCTaHOBJIEHA XOpOLIas CXOJAUMOCTh M0 pe3yibTaTaM Mo/Je-
JIUPOBaHUS.

Crnenyer OoTMETHTb, UTO SKCHEPUMEHTAIbHbBIE UCCIIENOBaHUS [22] MPOBOAUINCH MIPU pa3-
Hute Temmepatyp 6,7; 8,9; 11,7 °C, a mpu moxkapax pa3HOCTh TeMIIEpaTyp MEXIy ra30BOU cpe-
JI0M BHYTPH TIOMEIIEHUS U OKpY>Karolle cpenoil OyaeT cocTaBiIsTh COTHU I'paJyCcoB, CIl€l10Ba-
TEJbHO, MPAMOE HCIOIb30BAHUE MOITYUYEHHBIX PE3YyIbTAaTOB [22] 1Isl OMHUCAHUS TEMIIEPATYPHOTO
pekuma nokapa 6e3 NpoBeJeHHs JONOJHUTENbHBIX UCCIEI0BAaHUN HEBO3ZMOXKHO.

Jlng npeaBapuUTEIbHON OLIEHKU BIUSHUS HAJIMYUS FOPU30HTAIBHBIX IIPOEMOB Ha TEMIIEpa-
TYPHBIN pEXXHUM MOXkapa B MOMEILICHUN PACCMOTPUM PE3yJIbTaThl MOJICIUPOBAHUS € MCIIOJIb30Ba-
HueM FDS nns agmuHMcTpaTHBHOIO momenieHus pasmepom 8,5x9,3 m BeicoToli 4,3 M. B nome-
IIEHUW UMEETCSl OJMH BEPTHKAJIbHBIA ABEPHOHN mpoeM pazmepom 1,0x2,1 M U 1Ba rOpU30OHTAIIb-
HBIX CBETOBBIX Ipoema pazmepoMm 1,5x1,5 M kaxapii. [Tomemnienne He 000pynIOBaHO TEXHHYE-
CKUMH CpEACTBAaMHU IPOTHUBOMOXKAPHON 3alUThl. MonenupoBaHue MPOU3BOAMWIOCH JUIsl PABHO-
MEpPHO DAacCIpelelIeHHONM II0XKapHOM HArpys3KH, IIPEICTaBICHHONM COCHOBOM JIPEBECUHOMN
(828 MJIxx/mM?). CKOpOCTh PacHpOCTpaHEHHs IUIAMEHH I10 MOBEPXHOCTH IIOKAPHON HArpy3KH
npuHsaTa pasHoit 0,02 M/c, yaenbHas maccoBas CKOpocTh Bhiropanus — 0,0185 xr-m2-c [23].
Bosropanue MoaenupoBagock B TeOMETPUUECKOM LIEHTPE 110J1a TOMEILEHHS.

AHanu3 pe3yapTaToB (PUCYHOK 3, 4) 1Moka3blBaeT NPAKTUUECKH MIECHTHUYHBIN HayalbHbBIN
Y4acTOK POCTa MHTEHCUBHOCTHU TEIUJIOBBIJICJIEHUS, & COOTBETCTBEHHO U CPEJHEOOBEMHON TeMIle-

paTyphl.
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Bpewms nosxapa, MuH

—_—— — npu HAJIUduu 6epmuKalbHoco U cOpu3OHmMalbHblX NPOEMo6,
e B — npu HAIU4YUU mojlbKoO 6epmMuKailbHo20 npoema

Pl/lcyHOK 3. - U3MeHeHNe HHTEHCUBHOCTH TEILIOBBIIEIeHUS MOAEJHPYEMOIo0 € UHCIIOJIB30BAHUEM FDS nmoskapa
B aIMMHUCTPATUBHOM NNOMEIICHUHA /IJIs1 PAa3HOT0 COYETAHUSA ITPOEMOB

OTOT HayalbHbBII YyYacTOK COOTBETCTBYET PACHpOCTPAHEHHUIO TOPEHUS MO IUIOMIAIH TOo-
KAPHOH HArpy3Kd, KOTOPOE MPOUCXOTUT MPU MU3OBITKE KUCIOPOJa BO3ayXa 0e3 CYIIECTBEHHOTO
razoo0MeHa co cpesoil 3a mpeaenamMu noMenieHus. Jlanee HaunMHAeT yCTaHABIMBATHCS Ta3000MeH
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C OKpYyXarolle cpefod 3a IpeleiaMy ropsiero nomemenus. [Ipu 3ToM npu Hanu4uuM TOJIBKO
BEPTUKAIBHOIO MPOEMa F'OPEHHE MEPEXOIUT B CTAIHIO, XapaKTEPU3YIOIIYOCS HETOCTATKOM KHC-
JI0poJia BO3JyXa M0 NPUYMHE JIBYHAIPABJIECHHOIO JBMXEHHUS B MPOEME U MHTEHCUBHOCTbH TEILIO-
BblIeNICHUS (CpeHE0ObEMHAs TEMIIEpaTypa) HAUMHAET CHUXKAThCs. B ciyyae Hamuuusi ropu3oH-
TaJbHBIX NMPOEMOB BEPTHKAJIBHBIA MPOEeM pabOTaeT MPEUMYIIECTBEHHO Ha NMPHUTOK, a TOPHU30H-
TaJbHbIC — HA YJaJICHUE IPOAYKTOB rOpeHusi, 00eCreurBast JOCTATOUHbII MPUTOK BO3yXa B 30HY
TOpPEHMS U, KaK CJIEJICTBUE, IPAKTUYECKN MAKCUMAJIBHYI0 MHTEHCUBHOCTb BBITOpPaHMS M0KAPHOU
Harpy3KH U CpeAHEOOBEMHYIO TEMIIEPATYPY.
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1 — «cmanoapmmuviiiy nosicap; 2 — pe3yibmamol MOOEIUPOsarus ¢ ucnorvzosanuem FDS npu nanuuuu
B6EPMUKATLHO20 U 20PUZOHMATLHBIX NPOEMO8, 3 — pe3yibmanivbl MOOeIUPo8aHus ¢ ucnoabsosanuem FDS npu naruuuu
MOIbKO 8ePMUKATIbHO20 npoema, 4 — pe3yibmamsl paciema no [3] npu Haruuuu moabko 8epMuKailbHO20 Poema
Pucynok 4. — I3MeHeHne TeMIIEPATYPhI MOAEJTUPYEMOT0 MOKAPA B AIMHUHHACTPATUBHOM IOMeIIeHHN
IJISl PAa3HOTO COYETAHHUS MPOEMOB

ITpu »TOM, CpaBHHBas pe3yJbTaThl pacyeTa MO CPEIHUM 3HAUEHUSM C HMCIIOJIb30BAaHHEM
¢dopmyIbl (2), yCTaHOBJIIEHO, YTO CPEAHSS CKOPOCTh MO pe3ysibTaTaM MOJEIMPOBAHUS B TOPU30H-
TajapHOM mpoeme paBHa 10,99 m/c, uaro cocraBuio 125 % ot pacuetHoii mo popmyse (2). Pacuer-
Has BbICOTA HEWTpasbHOM 30HBI 10 Gopmyie (10) coctaBuna 3,9 M, o pe3yibTraTaM MOJEINPO-
BaHUsS (PHCYHOK 5) — OKoJo 2-2,5M (Ha ypOBHE BEPXHEro Kpas BEPTHUKAIBHOTO IMPOEMa), UTO
CBHUJIETEJILCTBYET O HEOOXOIUMOCTH JOMOJHUTEIBHOTO U3YUYEHHUs YCIOBUI NMpUMeHeHHUs Gopmy-
16l (10) mpu MHKEHEPHOH OLIEHKE MMapaMeTPOB MOXkKapa.

AHanu3 pe3yJabTaToB MOJAETUPOBaHUs ¢ Ucmojib3oBanueM FDS (pucyHok 4), mokasbIBaeT
CYLIECTBEHHOE BIIMSHUE TOPH3OHTAIBHBIX MPOEMOB HA TEMIIEPATYpPHBIH PEXXHUM TOXKapa B ITOME-
IIIEHUH, YTO CBSI3aHO C YCJIOBUAMM BO3yX0OOMeHa B nomenieHuu. [Ipu 3ToM Hcnonb30BaHue pe-
3yJBTAaTOB paHee MPOBEACHHBIX uccienaoBanuil (popmyssl (1)-(9)) HanpaMyro A ONpeAcIICHUs
CpeaHeoOBEMHON TeMIepaTypbl IpH MoXkape MpooIeMaTUYHO MO MPUYUHE TOTO, YTO B HUX BXO-
ISIT BEJIMYMHBL, 3aBUCSIINE OT TEMIepaTypbl. PydHOl momaroBslii pacyeT HeCTalHOHAPHBIX TPO-
LIECCOB TEIUIO- M MacCOOOMEHA C YYETOM HaJIN4Ms TOPU30HTAIBHBIX POEMOB IIPU NMPOEKTUPOBA-
HUM M OIICHKE OTHECTOHKOCTH CTPOUTEIBHBIX KOHCTPYKIHUH TPH TOXKape XapaKTepU3yeTcs
OTPOMHOH TPYJOEMKOCTbIO. Pe3ybpTaT MCHOIb30BaHUS NPOTPAMMHBIX CPEICTB IMOJIEBOTO MOJE-
JMPOBAHMUS TOKAPOB TAKXKE CHIIBHO 3aBUCHT OT KBAJTH(DHKAIMU TTOJIb30BATENS, BEBIYUCIUTEIBHBIX
MOIITHOCTEH, IPUHATON TOYHOCTH CETKH, JOMYLICHUH U yIPOLICHUNA MOJEIH.
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N l

Pl/lcyHOK 5. — Ilos10:xeHUE TUIOCKOCTH PAaBHBIX HaBJ’[eHI/Iﬁ MOACJIHMPYEMOI0 Mokapa B A/AIMUHUCTPATUBHOM I10-
MEHICHUU ¢ HAJIMYHMEM I'OPU30OHTAJbHBIX IPOEMOB Ha 37 MHUHYTE rOpEHUA

Frame: 600
Time: 2220.0

C y4eToM U37105K€HHOT0, MOYKHO C/EJIaTh BBIBOJI, YTO HA CETOAHSAIIHUMN A€Hb OTCYTCTBYIOT
WH)XCHEPHBIC METOAMKH, 0a3UpYIOIIHecs Ha pe3yabTaTax MCCIECIOBAaHUI M MO3BOJISIONINE B JI0-
CTATOYHOM MEpE OLIEHUTH BIUSHUE MPOEMOB B TOPU30HTAIIBHBIX OIPAKIAIOIINX KOHCTPYKIUAX HA
WHTETPAIBbHBIE TETUIOTEXHUYECKUE TTapaMeTphl 00BEMHOTO CBOOOIHO Pa3BUBAIOIIETOCS MMOXKapa B
[TOMELICHUU.

C nenpio ydyeTa TOPU30HTAIBHBIX MPOEMOB MpPEAJIaraeTcsi MpU PEHICHUH KJIACCHUYECKHX
ypaBHEHUN TEIJI0- U MAacCOOOMEHa JOMOJHUTEIHHO YYUTHIBATH YMEHBIICHHUE ILIOMIAIN TEIUIO-
BOCIIPUHUMAIOIINX [TOBEPXHOCTEHM, KOHBEKTUBHBIE TEIUIONOTEPH M MOTEPU U3ITYyUEHUEM Yepe3 To-
PHU3OHTAJBHBIE TTPOEMBI, & TAKKE BO3MOXKHOE BIIMSHHUE TOPU30HTAIBHBIX NMPOEMOB HA BEJIMYUHY
KPUTUYECKOW MOXKApPHOW HArpy3Kd, KpUTUYECKYIO MPOAOKUTENIBHOCTD MOXKapa U CKOPOCTh BbI-
ropanus. s 3Tor0 miuaHupyercs AopadoTKa alropuTMma, IpuBeACHHOTO B [6], ero mporpaMMHast
peanuzanus U MpoBepka paboTOCIOCOOHOCTH MyTEM COMOCTaBJICHHsSI PE3yIbTaTOB pacyeTa C Uc-
MOJIb30BAaHUEM yCOBEPIIIEHCTBOBAHHOTO aJITOPUTMA C PE3yJIbTaTaMH SKCIIEPUMEHTAIIBHBIX HCCIIe-
JTOBaHUI.

JIUTEPATYPA

1. 3paHus W coopy)KeHUs, CTpOUTENbHbIE MaTepuaisl u u3genus. bezomacuocts: TP 2009/013/BY* //
[NomuaoTekcroBas mHMOpManmoHHO-TIONCKOBast cuctema «Ctpoit-JJOKYMEHT)» [DnexTpoHHBIH pe-
cypce]. — DnexTpoH. TekcToBble maH. u mporp. (700 M6). — Munck, HIIIT PYII «CrpoitrexHopm»,
2007. — 1 anektpoH. onT. auck (CD-ROM).

2. Caerompo3pauHble KOHCTpYKIMU. OpraHuzauusi MeOelbHOTO M JIECONMWIBHOTO MpPOM3BOACTBA //
000 «M8 Cutm» [OnextpoHHBIN pecypc]. — 2017. — Pexxum moctyma: http://m8city.by/projects/188/. —
Jata moctyma: 01.07.2017.

3. Cucrema cTangapToB noxapHoi Oe3omacHocTh. [lokapHasi 6€30IaCHOCTh TEXHOJIOTHUECKHX MPOLIEC-
cOB. MeTonbl OLIEHKH W aHaln3a mokapHod omacHoctu. O0mue tpeboBanus: CTh 11.05.03-2010. —
Beexn. 28.04.10. // TocymapcTBeHHBII KOMHTET IO CTaHgapTH3anuu PecrnyOmmku bemapych [Dmek-
TpoHHBIH pecypc]. — Pexum noctyma: http:/tnpa.by/ViewFileText.php?UrlRid=106043&UrlOnd=
%D1%D2%C1%2011.05.03-2010. [ara goctyma: 01.07.2017.

4. Cucrema cranmapToB Oe3omacHocTH Tpynaa. lloxkapHas 0€30MacHOCTh TEXHOJIOTHYECKHX MPOIECCOB.
Oo6me TpeboBanus. Meroabl koHtposisi: 'OCT P 12.3.047. — Beea. 01.01.14. — M.. ®I'BY
«BHHHITIO» MYC Poccun, 2014. — 66 c.

5. Meroapl pacyera TEMIIEPaTypHOTO peXXHMa MoXKapa B MOMENICHUAX 3aHUN Pa3IUYHOTO HAa3HAYCHUSI.
Pexomenmanmu — M.: BHUUIIO MBJI CCCP, 1988 — 56 c.

410



I70)KapHaﬂ U rnpomsbiWIIeHHas b6es3onacHocmb (meXHuquKue HayKU)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

PyKOBOZICTBO MO pacueTy TeMIepaTypHOrO peXHMa Io)Kapa B IMOMEMICHUSX JKUIBIX 3HaHUN /
N.C. Momuaackwuii [u np.]. — M.: BHUUIIO MB/] CCCP, 1983. — 49 c.

EBpoxon 1. BozneiicTBust Ha koHCTpyKIuu. Yacte 1-2. O6mme Bo3neicTBus. Bo3aeiicTBus st omnpe-
nenenus orHecroiikoctu: TKIT EN 1991-1-2-2009 // TlonHoTekcToBas WHPOPMAMOHHO-TIOMCKOBAs
cucteMa «Ctpoi-JIOKYMEHT» [OnexTpoHHBIH pecypc]. — DIEKTpOH. TEKCTOBBIE AaH. W IPOTP.
(700 M6). — Musuck, HIIIT PVII «CrpotitexHopm», 2007. — 1 snextpos. omt. auck (CD-ROM).
[e6exo, FO.H. PacuerHas omeHKa 3KBHUBAJIEHTHON MPOAOKUTENBHOCTH IMOKapa IJIsl CTPOUTEIBHBIX
KOHCTPYKIMI Ha OCHOBE MoAeIMpoBaHMs mokapa B momemienun / FO.H. Hlebeko, A.1O. Ilebeko,
J.M. T'opmuenxko // Iloxxapras 6e3omacHocTs. — 2015. — Ne 1. — C. 31-39.

Kypauenko, 1.}O. Anann3 moaxomoB K ONpeAENCHUIO MPHUBEISHHONW BBICOTHI IPOEMOB MPU pacueTe
TemreparypHoro pexuma noxapa / M.1O. Kypauenko, C.M. XKamoiinuk, A.I'. Hemyposa // Upe3Bsi-
YaiiH. CUTyaluu: npenynpexacHue u muksuaanus. — 2015. — Ne 1 (37). — C. 79-86.

Supplementary reports of work for the C.I1.B. international co-operative research program on fully-
developed fires: Fire Research Note Ne 923 / A.J.M. Heselden [et al.] // Fire research station [Electron-
ic resource]. — BRE Trust. Borehamwood, Hertfordshire, 1972. — 254 p., availiable at:
http://www.iafss.org/publications/frn/923/-1/view/frn_923.pdf. (accessed: July 01, 2017).

Yii, E.H. Modelling the effects of fuel types and ventilation openings on post-flashover compartment
fires: PhD in fire eng. thesis / E.H. Yii. — New Zealand: Univ. of Canterbury Christchurch, 2002. —
328 p.

Lia, Q. Influence of roof opening on gas temperature rise in an enclosure / Q. Lia, J. Zhanga, S. Lua //
ScienceDirect [electronic resource] : The 9th Asia-Oceania Symp. on Fire Science and Technology,
China, Hefei, 17-20 oct. 2012; ed..: Naian Liu. — Hefei, 2013. — Vol. 62. — P. 194-201., availiable at:
http://www.sciencedirect.com/science/article/pii/S187770581301237X.(accessed: July 01, 2017)
Heselden, A.J.M. Fire problems of pedestrian precincts. Part 2. Large-scale experiments with a shaft
vent: Fire Research Note Ne 954 / A.J.M. Heselden, H.G.H. Wraight, P.R. Watts // Department of the
environment and fire offices' committee Joint fire research organization [Electronic resource]. — BRE
Trust, 1972. — 54 p., availiable at: http://www.iafss.org/publications/frn/954/-1/view/frn_954.pdf., (ac-
cessed: July 01, 2017)

Handbook of fire protection engineering / Philip J. DiNenno [et al.]. — 39 ed. — Quincy, MA: NFPA,
SFPE, 2002. — 1604 p.

Epstein, M. Combined natural convection and forced flow through small openings in a horizontal parti-
tion, with special reference to flows in multicompartment enclosures / M. Epstein, M.A. Kenton //
Journal of Heat Transfer — 1989. — Vol. 111. No. 4. — Pp. 980-987.

Flow through horizontal vents as related to compartment fire environments: Report / National inst. of stand-
ards and technology; Q. Tan, Y. Jaluria. — Gaithersburg, MD, 1992. — 104 p. — Ne NIST-GCR-92-607.
Than, C.F. Modeling fire behavior in an enclosure with a ceiling vent / C.F. Than, B.J. Savilonis // Fire
safety journal — 1993. — Ne 20(2). — Pp. 151-174.

Use of a zone model for validation of a horizontal ceiling/floor vent algorithm: Report / Naval research
lab; J.L. Bailey, F.W. Williams, P.A. Tatem. — Washington, DC, 1991. — 42 p. — Ne 6811.

Fire in a roof-ventilated room: Report / Nat. Defense Research Inst.; R. Jansson, B. Onnermark,
K. Halvarsson. — Stockholm, 1986. — 145 p. — Ne C 20606-D6.

Heiselberg, P. Modelling of natural and hybrid ventilation: DCE Lecture Notes Ne4 / P. Heiselberg //
Aalborg Univ.: Department of civil eng. [Electronic resource]. — Aalborg, 2006, availiable at:
http://vbn.aau.dk/en/publications/modelling-of-natural-and-hybrid-ventilation(e8c6f086-f42c-46b0-
a67b-9fec1fc29541).html. (accessed: July 01, 2017)

Cooper, L.Y. Calculation of the flow through a horizontal ceiling floor vent/ L.Y. Cooper. —
Gaithersburg, MD: National inst. of standards and technology, 1989. — 25 p.

Li, Z. Characteristics of buoyancy driven natural ventilation through horizontal openings: PhD in fire
eng. thesis / Z. Li. — Aalborg, 2007. — 118 p.

WBannukos, B.I1. CnpaBounuk pykoBoauTens TymeHus moxapa / B.I1. Usanuukos, I1LI1. Kiroc. — M.
Crpoituznar, 1987. — 288 c.

411



BecmHuk YHusepcumema epaxdaHckol 3awumsl MYC Benapycu, T. 1, Ne 4, 2017

CURRENT STATE OF THE PROBLEM OF EVALUATING THE INFLUENCE
OF THE HORIZONTAL OPENINGS IN THE SEPARATING STRUCTURES
ON THE FIRE TEMPERATURE IN THE COMPARTMENT

Aliaksandr lvanitski, PhD in Technical Sciences, Associate Professor
Aliona Barsukova

State Educational Establishment «University of Civil Protection
of the Ministry for Emergency Situations of the Republic of Belarus», Minsk, Belarus

Purpose. The paper is devoted to analysis of experimental study and evaluation of the influence of
the horizontal opening on the temperature of the fire in the compartment. The limitations of the previous
scientific results in modeling fires are shown.

Methods. Compartment having both vertical and horizontal openings. To analyze the difference in
fire temperature in the compartment Fire Dynamic Simulator has been used.

Findings. An analysis of literature sources and modeling of wood burning in an administrative com-
partment for evaluating the influence of the horizontal opening on the temperature of the fire in the com-
partment. A significant effect of ventilation through horizontal openings on the fire temperature is detect-
ed. Modification of the algorithm used in the development of the calculation methodology is suggested.

Application field of research. The results can be applied in calculating the compartment fire tem-
perature taking into account the horizontal openings.

Conclusions. Horizontal openings have a significant influence on the fire temperature and should not
be ignored during the calculation. It is necessary to revise the calculation algorithm used in the STB
11.05.03 methodology.

Keywords: calculation, fire temperature, integral model, horizontal opening, algorithm.
(The date of submitting: September 6, 2017)
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IKCIHHEPUMEHTAJIBHOE UCCJIEAOBAHUE NNOBEJAEHUSA 'OPEHUSA
n-TENITAHA B BACCEMHAX PA3JIMUHOI'O PA3SMEPA
TP HU3KOM JABJIEHUUN

dxan Ban, maructp
ten. +86-015701208435, wangj15@mails.tsinghua.edu.cn
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Pyii SIur, nouext

Hayuno-nccnenoBarenbckuii HHCTUTYT OOIIECTBEHHOW 0€30IacHOCTH,
VYuusepcurer Lunxya, [lexun, Kuraii, 100084

[IpoBeneH ananu3 TeMIEepaTyphl IIAMEHHU, CKOPOCTH TOPEHUS, TEIUIOBOTO IMOTOKA HA PAa3HBIX CTa/IH-
SIX TOPEHHSI pe3ePBYapOB C HEPTHIO HA BEICOKOTOPHOM IUIATO U HAa paBHHHE. CKOPOCTH BBIACICHUS TeIlla,
CKOPOCTh TOPEHUS, PACIPeaeICHUE TEMIICPATYPHOIO OIS M M3/ TydYeHUs ObLIH 3a()MKCHPOBAHbI U IIpOaHa-
JIN3UPOBAHBL. BBIJIO OMpeesieH0 COOTHOIICHHE Pa3MEePOB HEPTIHOrO OacceiiHa U MacCOBOM CKOPOCTH IO-
penusi. Okazanoch, 4TO MaccoBasi CKOPOCTh TOPEHUS BapbUPYET JUHEWHO B 3aBHCHUMOCTH OT Pa3MepOB
HedTssHOTO OacceiiHa. bbuto 0OHAPYXEHO, YTO KIACCHUYECKass TEOPUsS HE TOAXOIUT JJIsl KOPPEKTHOTO
MPeIONpPeIeTCHHS CKauKa TEeMIIEPAaTyphbl BCIASACTBUE HU3KOTO JABJICHUS M HU3KOW KOHIIGHTPALUU KHUCIIO-
polia. AHaliu3 TakKe MoKasaj, 4To YeM OOJIbIIe IUIONaab OacceiitHa, TeM OOJIbIIe TerI0BOi moToK. OTHO-
HICHUE Pa3MepoB HEPTIHOTO OacceiHa K TEIIOBOMY MOTOKY OBIJIO MPEICTABICHO TPadhUICeCKH.

Kniouesvie cnosa: BBICOKOT'OpHOC€ IJIaTO, MOXap B HC(I)THHOM 6aCCGI>'IHC; CKOpPOCTb I'OpCHUA; TEMIIC-
paTtypa IiaMeHH!; TCIVIOBOC U3ITYyYCHUC.
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EXPERIMENTAL STUDY OF DIFFERENT SIZE n-HEPTANE POOL
FIRE BEHAVIOR UNDER LOW PRESSURE

Jian W., Wei W,, Rui Y.

To analyze the high plateau affected by the difference of air pressure, such as flame
temperature, mass burning rate and radiation flux have a great difference in every burning
stage compared to the oil pool fires in plain region. The experiments were conducted in High
plateau air laboratory with different oil pool diameters. Heat release rate, burning rate and
flame temperature field distribution and flame radiation heat flux were recorded and analyzed
in these experiments. The relationship between oil pool size and mass burning rate was de-
duced, and which was found that the mass burning varies linearly with oil pool size. Was
found that implementing the classical theory assessment the flame temperature cannot correct-
ly predict temperature rise for the influence of low pressure and low oxygen concentration.
Analysis also shows that the bigger oil pool area, the greater the radiation fluxes. By the curve
fitting method, the relationship between the oil pool size and the heat radiation flux was also
obtained.

Keywords: high plateau; oil pool fire; burning rate; plume temperature; thermal radiation.
(The date of submitting: September 28, 2017)

Introduction. With the One Belt, One Road summit held in China, which will accelerate
the infrastructure construction and economic development in western region. As is known to all,
the height of elevation directly affect atmospheric pressure, air density and oxygen partial pres-
sure, which have a direct impact on the fire behavior of material. The scholars at home and abroad
have done a lot of researches in this field, at different altitudes. Wieser et al. [2] conducted small
size multi-material experimental study and found exponential relationship between the burning
rate and pressure. Fang et al. [3-4] made a n-heptane pool fire contrast study in Lhasa and Hefei
and found that the burning time in Lhasa increased by 45 %, the burning rate was significantly
lower, than in Hefei. Li et al. [5] contrasted the crib fires and n-heptane pool fire behavior in Lha-
sa and Hefei and summarized fire behavior in high-altitude area, i.e. low burning rate, low radia-
tion coefficient, uniform flame temperature distribution and small flame width. Hu et al. [6-7]
conducted the study at a higher altitude, Dangxiong, which verified the experimental conclusion
of Li et al. and suggested that the radiant heat of the flame decreases with the increasing altitude.
Zhou et al. [8-9] conducted aviation fuel and n-heptane experiments in low-pressure tanks with
small-sized rectangular flasks and found the flame temperature was related to the radiation frac-
tion parameters, the flame temperature will increase, while the pressure decrease.

Former scientists conducted contrast study of oil pool fire behavior in Lhasa, Hefei and
other places and summarized some combustion rules under low pressure, but ignored the study on
different size n-heptane pool fire behavior under low pressure.Thus, the author carried out the
study on oil pool fire in Safety Laboratory in Kangding High Plateau to measure fire characteris-
tic parameters under specific environment ,such as burning rate, heat release rate, plume tempera-
ture distribution and thermal radiation flux .The fire behaviour in high plateau are obtained and
can be used to provide theoretical support for fire prevention and fighting.

1 Experimental design. In the common fire accident, the liquid fire accident occupies a
certain proportion, its burning form is extremely complex, its macroscopic characteristics include
fuel evaporation, burning rate, flame temperature, thermal radiation intensity and others, while
micro-characteristics include flow field disturbance, flame vortex structure, smoke particle struc-
ture and so on, has always been the focus of fire accident research.

The experiment was carried out on the standard 9705 experimental platform in Aviation
Safety Laboratory of Kangding high Plateau. The n-heptane was used as the combustible medium
with stable purity of more than 99%. The oil pool was round and made of stainless steel with di-
mensions of 10 cm, 20 cm, 30 cm. The fuel thickness was guaranteed to 2 cm every time and the
liquid surface was closed to the pool. Electronic scales (Ohaus EX35001ZH) was used to measure
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the loss of fuel quality and the scale accuracy is 0,01 g. The temperature difference between the
centerline temperature of the oil pool and the temperature distribution of surrounding temperature
is measured by a 1 mm K-type (nickel-chromium-nickel-silicon) thermocouple. The thermocou-
ples spacing 5 cm, a total of 18 arranged. The TS-10C series of water-cooled thermal flux sensor
was used to measure the thermal of the oil pool, from the edge of the oil pool at 1m arranged at
the three heat flow meter, the first R1 from the ground 0,4 m, upward spacing 20 cm, R2, R3 were
arranged. The highest elevation full-scale low-pressure heat release rate tester (1SO-9705) was
used to measure real-time determination of the heat release rate. The concentrations of CO, CO2
and Oz were analyzed by collecting flue gas samples in the built-in sensors. According to the size
of the oil pool, it can be divided into four groups of experiments, each group repeat three times,
the experimental arrangement shown in Figure 1.
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Figure 1. — The experimental arrangement
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In order to reduce the effect of experimental error and the accidental factors, the experiment of
each group of n-heptane oil pool was repeated for three times. The experimental results of the
three experiments were basically the same, and the average of the three experiments was com-
pared and analyzed.

Table 1. — Design of the experiment conditions

Pan size, cm Atmospheric Alr density, Environment Burning quality, g | Burning time, s
' presure, kPa kg-m temperature, °C ' '
10 15 32 702
20 60,10 0,756 16 202 758
30 20 600 700

2 Results analysis and discussion.

2.1 Burning rate change rule. The burning rate of the oil pool refers to the loss rate of
mass per unit area, which is the main parameter of reflecting the burning behaviour of the flames.
The change of fire power can be seen by the change of burning rate. According to the experi-
mental results, the quality change curve of different size oil pool with time can be obtained, as
shown in Figure 2.
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Figure 2. — Relationship between quality and time

It can be seen from Figure 2 that the quality reduction process is constantly changing ,and
the initial quality stage is not obvious. With the burning continues, the mass loss gradually in-
creases and tends to stabilize, and finally decreases to zero. Different sizes of oil tank quality loss
is different, the greater the size of the oil tank changes in the quality of the more intense, in the
middle stage of the quality of change is relatively stable. The data curve fitting in stable stage can
be conducted to obtain the relationship between quality of different size oil pool and time chang-
es, as shown in Figure 3.
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Figure 3. — Relationship between burning rate and time

It can be seen from the figure that the process of quality loss can be divided into three
stages, the initial burning, stable burning and recession burning. In the initial stage, the n-heptane
vapor and the air are mixed before ignition, and the premixed burning is formed after the ignition.
The burning speed is gradually accelerated. The burning flame acts on the oil sump through heat
radiation to keep the n-heptane vapor, N-heptane vapor and oxygen in the air gradually stabilize
the state of combustion, with the combustion reaction, n-heptane continue to reduce consumption,
the flame gradually extinguished, the combustion rate gradually reduced. Different size of the oil
pool per unit area burning rate is different, the larger the area of the oil pool, the greater the burn-
ing rate per unit area. In the experiment, it was found that the burning rate per unit area reached
the maximum when the combustion was stable, the burning rate was 5,52 g/(s-m?) in the 10 cm oil
pool, 9,67 g/(s:-m?), in 30 cm oil pool is 13,35 g/(s:m?).
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According to Babrauskas et al. [10] the burning rate empirical formula per unit area at at-
mospheric pressure was summarized:

M = M[1 — expTAD)], (1)
where 11 is the burning rate per unit area, kg/(m?s), 7, is the burning rate of the oil pool with
infinity diameter kg/(m?-s), k is the radiation emission coefficient, § is the average correction co-
efficient, D is oil pool diameter, m. Based on experimental and theoretical analysis Babrauska et
al. [10] summarized some of the fuel data for n-heptane:

M= 0,101 (£ 0,009), kB =1,1(=x 0,3).

According to Wieser et al. [1], at different altitudes of the experimental results and the same ex-
perimental conditions, the burning rate 712 in proportion to atmospheric pressure p.:

m o« pg, (2)
Where a is a constant, through the table [1] shows that heptane: « = 1,3, according to Tu’s [11]
burning rate contrast in Lhasa and Hefeli, there is a proportional relationship between burning rate
and air pressure. The atmospheric pressure of the Kangding high plateau is 60,1 kP. It can be seen
that according to (2), the burning rate of n-heptane in Kangding high plateau is about 0.507 times

of normal pressure. Through (1) and (2), it can be known that Kangding plateau n-heptane theo-
retical burning rate:

Mm=0,507m[1 — exp(*ED)]. 3)
The burning rate of different size oil pool: 10 cm oil pool is 5,33 g/(m?-s), 20 cm oil pool is

1,11 g/(m?s), 30 cm oil pool is 14,39 g/(m?s), the theoretical contrast curve between predictive

value and experimental value was made as shown in Figure 4.
18

~a 4]
T T

Burning rate/gm s’
[(=]

—=— actual

10 ' 20 ' 30
Size/cm
Figure 4.— Compared with the actual theory of burning rate

Shown as in Figure 4, with the increasing of oil pool size, the gap between measured value and
the theoretical value gradually increased. The burning of the oil pool fire is actually the burning of
the mixture of n-heptane steam and oxygen in the air. With the thermal feedback of the upper side
flame from the upper side fuel in oil pool, the constant formation of n-heptane steam, and then
swept around the ambient air, keep uninterrupted combustion process. Kangding plateau low pres-
sure environment, the air density of the standard atmospheric pressure of 0,756, the oxygen con-
tent is relatively small, n-heptane combustion is not sufficient, the flame temperature is relatively
low, resulting in more smoke particles, relative to normal pressure situation n-heptane. The vola-
tile steam is smaller, prolongs the burning time and reduces the burning rate. According to Tu et
al. [11], it can be seen that with the increasing of burning area, the influence of heat radiation will
be bigger, and probably, the burning rate will be larger than the theoretical value, further experi-
mental verification is needed.

418



I70)KapHaﬂ U rnpomsbiWIIeHHas b6es3onacHocmb (meXHuquKue HayKLI)

2.2 Flame temperature distribution. Fire plume temperature is an important parameter to
study the flame and its flue gas, which directly affects the formation of smoke particles. The tem-
perature fluctuation of the plume in different sizes is measured. The temperature is fluctuating up
and down due to the flame intermittent at the measuring point, but the whole is relatively stable.

Fig. 5 shows the temperature change curve of the oil pool with different sizes at 7,5 cm.
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Figure 5. — Thermocouple temperature vs time

Shown as in Fig. 5, it is found that the temperature rises rapidly after the ignition of the oil pool,
150 s later, reaching the stable state. Compared with the mass burning rate of Fig. 2, the stable
time approached. After burning for 600 s, the fuel of different size oil pool exhausted, the temper-
ature gradually reduced. The temperature of the stable burning stage of each size oil pool is taken
as the average temperature of the fire plume axis, and the curve of the temperature of the fire
plume is changed with height.
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Figure 6. — Different sizes of oil pool steady state temperature vs height

From the analysis of Figure 6 found that different sizes of oil pool axial temperature is dif-
ferent, the larger is the maximum height of the oil pool, through observing the temperature change
rule found that oil pool of more than 10 cm, the temperature of 0 to 20 cm gradually increased,
about 20 cm. Temperature, with the increase in height, the temperature continues to decline, the
larger the trend of decreasing the trend. 10 cm oil tank at 5 cm measured the highest temperature,
with the height increases, the temperature quickly reduced. The plume temperature rise and fall
rate of each size of the oil pool is different, but the whole is in accordance with certain rule.

In the classic fire plume model, McCaffrey et al. [12] conducted many experiments on me-
thane combustion in a 30 cm square burner and obtained a low power diffuse fire model

2gAT _ (¥ 2 z 2n-1
Teo _(E) (Q2/5> (4)
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where AT is central plume temperature, K; T,, is environment temperature, K; Q is total heat
release rate, kW; C is specific heat at constant pressure, kJ/(kg-K); k and n are the constants, dif-
ferent values in the three regions (Luminous flame area x = 6,8 m*?/s, n = 1/2; intermittent
flame x = 1,9 m/(kW*®-s), n = 0; intermittent-plume x = 1,1 m*3/(kwW*3s), n = —1/3). In equa-
tion (4), it is found that the plume axis temperature is related to the 2/5 th power ratio of the heat

source heat release rate. Then, according to the burning situation, the plume center is divided into
three areas: burning flame area, oscillation flame area and unburned plume zone.

( 2,91T,, if %/ < 0,08,
0/s
-1
VA . VA
AT =< 0,227Too (m) if 0,08 < m < 0,2, (5)
z _5/3 z
0,0761T,, (T) if — > 0,2.
\ 0°/s 0/s

The real heat release rate and total heat release can be measured by the 9705 laboratory equip-
ment. The experimental data are brought into the McCaffrey model to obtain the theoretical value
of the temperature rise of the fire center in Kangding high plateau. The theoretical value is com-
pared with the temperature measured by the actual thermocouple. The results of the oil pools are
similar. The comparison chart of 20 cm and 30 cm oil pool theoretical value and experimental
value, as shown in Figure 7.
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Figure 7. — The flame stability phase axis of the plume temperature contrast

It can be seen from the figure that in the experiment the temperature of visible flame is
slightly smaller than that of the McCaffrey formula, but the temperature in the intermittent flame
is different from that of the McCaffrey formula, and the variation is not the same, and the temper-
ature of the unburned plume McCaffrey formula gradually close, 30 cm oil pool at 75 cm position
and the theoretical calculation of the same value. Compared with the ideal plume, the experi-
mental value is less than the calculated value, but the variation range is consistent. With the in-
crease of the burning area, the difference between the experimental value and the calculated value
is bigger. Mccaffrey's plume temperature model can not be applied to calculate the plume temper-
ature in Kangding high plateau due to the pressure condition and the air density.

It was found that in the experiment the temperature measured by the thermocouple at less
than 20 cm is the temperature of the combustible vapor, which is lower than the temperature of
the visible flame and the maximum value of the temperature measured in the visible flame. In in-
termittent flame, unburned plume area, plume centerline temperature gradually reduced. The
greater the burning area, the higher the flame height and the heat release rate, the greater the
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measured temperature maximum, the temperature rise is not the same, further study was needed
on Kangding high plateau plume temperature rise.

2.3 Thermal radiant heat flux. Thermal radiation is one of the main indicators to evalu-
ate the thermal damage of the oil pool. In the contrast of the thermal flux densities, the author
have found that the same rules. The thermal radiation flux of different size measured by R2 ther-
mal flowmeter was analyzed (Fig. 8).
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Figure 8. — R2 heat flux density meter measured thermal radiation flux vs time

It can be seen from the figure, that the thermal radiation flux is similar to the burning rate
and can be divided into three stages, i.e., the initial stage, the stabilization stage and the attenua-
tion stage. The thermal radiation flux increases rapidly after the ignition of the oil pool.
200 seconds later, the stabilization stage is reached and the radiation flux is no longer increased.
After the stable burning, the flame is reduced to zero due to the reduction of the flame. Compari-
son of the thermal radiation density of the oil sump stage, 10 cm average 0,0269 kW/m?, 20 cm
average 0,1524 kwW/m?, 30 cm average 0,47537 kW/m?. The same height of the heat radiation flux
increases with the size of the oil pool, and the change is very obvious. Compared with R1 and R3
measured the two radiation radiation flux, have the same changes in the law, but the height of the
measured heat radiation flux of the maximum and the average slightly different, take the meas-
ured thermal radiation. In the depth of 10 cm and 20 cm oil pool, for R1, the average thermal radi-
ation flux measured the oil bath of the No. 1 heat flow densities, which is slightly larger than that
of R2 and R3, but the values are close to each other. For R2, in the depth of 30 cm oil pool, the
thermal flux density measured the average thermal radiation flux was significantly greater than
the value of R1 and R3 (Fig. 9).
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Figure 9. — The thermal radiation flux of different sizes of oil pool and the fitting curve
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Assuming that the flame is a cylindrical gray body [13] with a certain temperature, then
the model r =¢<T*#, where r is the radiation intensity at a distance away from the flame, ¢ is the
emissivity, ¢ is the angle coefficient of emissivity, and T is the absolute temperature. It can be
seen that the difference in heat flux is mainly related to the flame temperature and the flame
height. The larger the size of the oil sump, the higher the temperature, the height of the flame, the
greater the intensity of the radiation. The heat radiation flux is affected by the flame temperature,
which is relatively small by the height of the flame. Regardless of the height of the flames, the
relationship between the size of the oil pool and the thermal flux is considered in the position of
1m away from the oil pool. It is found that there is a certain linear relationship. The thermal radia-
tion flux of the three sizes of the oil can be obtained:

E = 4,846D%+1,429D—0,1833, (6)

where E is stands for thermal radiation flux, D is stands for oil pool diameter. The thermal radia-
tion flux of the 10 cm to 30 cm oil pool (1 m away from fire) can be predicted by fitting formula.
Assuming that the thermal radiation flux of larger size oil pool conforms to this rule, the radiant
thermal Flux of mild burning is 4 kW/(m?-s), calculated by 80 cm oil pool can be found at the lo-
cation of 1 m can cause burns.

3 Conclusions. With regard to the relationship between the combustion area and the com-
bustion behaviour in low pressure environment, through the oil pool combustion experiments of
different sizes, the following conclusions are obtained:

1. The burning rate is linear with the combustion area when the oil pool area is small and
the burning rate is proportional to the atmospheric pressure under the experimental conditions in
Kangding high plateau. It can be predicted that the burning rate of different size oil pool will be
different under the condition of different atmospheric pressure through Wieser’s formula.

2. The bigger is the burning area, the higher is the flame temperature, which is accord with
the Kanding high plateau axis of the plume temperature rule, that is to rise at first, then to drop
slowly and the difference between the lowest point of the axis and the highest one is smaller.

3. The atmospheric pressure in Kangding high plateau is low, and the temperature in visi-
ble flame and intermittent flame area is less than that of the atmospheric pressure. The classic
plume temperature McCaffrey model does not consider the effect of atmospheric pressure on the
flame temperature and can not be used to predict the plume temperature in Kangding high plateau.

4. The heat radiation flux is related to flame temperature. The larger is the burning area,
the higher is the flame temperature and the greater is the heat flux. The heat radiation flux rule of
different size oil pool while at distance of 1m away from fire can be obtained through curve fitting
e.g. Formula (6).
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O EHKA 90®EKTUBHbBIX 103 OBJIYYEHUA HAHUMEHTOB IIPU JEHTAJIBHBIX
PEHTI'EHOJIOI'MYECKUX UCCJIEAJOBAHUSAX

Makapesu4 K.O., Munenko B.®@., Kyrens C.A., Bepennu K.A.

PaboTta mocBsAmeHa MOAETMPOBAHUIO PEHTTEHOJIOTMYECKUX HCCIENOBaHUI 3y0Ooue-
JIOCTHOHM CHCTEMEI ¢ TIENBIO OIeHKH 3(h(DEKTUBHBIX 103 00ydeHHs maIueHToB. Pa3padboTana
MOJIeTTb ICHTAILHOTO PEHTICHOBCKOTO anmapara. CIeKTpbl U3Iy4eHHsI PEHTTeHOBCKOH TPYO-
KH TIOJTy4eHbl ¢ oMomibio Moaenu « TASMIPy. Pedepentasie BokcenbHble hanToMBI MKP3
aJaNTUPOBAHBI I MOJISITMPOBAHUS TPOIEAYpP ICHTAIHHONH PEHTIeHOIUArHOCTHKH. TpaHc-
TIOPT PEHTICHOBCKOTO M3MydeHus B anTomMax MKP3 BeImoHEH ¢ TOMOIIEI0 MeTo1a MoHTe-
Kapro. INonydens! pacnpenenaeHus: MOTJIONMIEHHON /1036l B OpraHax M TKaHSAX aHTPOIoMopg-
HbIX (paHTOMOB. PaccunTanbl 3HaUEHUS SKBUBAJICHTHBIX U 3()(PEKTHBHBIX 103 JUI Pa3IUIHBIX
MapaMeTpoB AMArHOCTHYECKHX Tporenyp. OnpeneneHsl 3HaU€HUS! KOHBEPCHOHHBIX K03 du-
[UEHTOB CBsI3M 3PQPEKTUBHON O3B C TTapaMeTpaMi PEHTTEHOBCKOTO aIlnapaTa v BUJAMH HC-
cienoBanus 3yooB. [loka3zana BO3MOXKHOCTh MPUMEHEHHSI PE3yJIbTaTOB HccieaoBaHus. [pu-
BeJICHbI 3HAYCHUSI KOHBEPCHOHHBIX KO3 (PHUIIMEHTOB ISl NCIIOJIB30BaHMsI HA IPAKTHKE.

Kniouesvle crosa: peHTTeHOBCKOE U3IydeHrne, meto]; Monre-Kapio, BokcenbHble (aH-
TOMBI, I030BbIC HArPY3KH, IeHTaIbHasl peHTreHoauarnoctika, TASMIP.

(TToctynmna B penakuuio 9 urons 2017 r.)

BBenenue. Ha cerogusiuuii 1I€Hb pEHTTEHOJOTMYECKUE HCCIIEA0BAHUS ABJISIOTCS IIUPO-
KO HCIOJb3yeMbIM METOJOM AHArHOCTUPOBAaHMS 3a0oyieBaHUN 3yOouenmtocTHOM cuctemsbl. Co-
riacHo otyety Hayunoro xkomurera OOH mo neicTBUIO aTOMHON paMallMy €KEroJHO B MUpE
npoBoauTcs Oonee 360 MHJUTMOHOB JEHTAIBHBIX PEHTICHOJOTHYECKHUX uccienaoBanuii [1]. Ipu
3TOM JI030Basi Harpy3ka 3a CUeT JCHTAJIbHbIX PEHTIC€HOJIOTHYECKUX MCCIEI0BAaHUM pacTeT Haubo-
Jile€ NHTEHCHUBHO M0 CPAaBHEHMIO C IPYTHUMH BUJAMU PEHTI€HOJOTHYECKUX HcclieqoBaHui. Pamyo-
HAJIbHOE HMCIIOJIb30BaHUE TaKUX MCCIIEIOBAHUN ¢ MUHMMHU3ALKMEH 10361 00IydYeHUs manueHTa 6e3
CHIDKEHHUS KauecTBa PEHTTeHOJIOTMYECKOil MHGOpMaluu SBISETCS 3HAYUMBIM ILIarOM B Harpas-
JIEHUU MEp PaJIMallUOHHON 3alUTHI MTAlIUECHTA.

B 3T0l1 cBsI3M CpaBHEHHE M aHAJIW3 J030BBIX HArpy30K, IMOJIYYEHHBIX MMALMEHTAMHU B pa3-
JUYHBIX ICHTAIBHBIX HCCIEIOBAHUSIX, TO3BOIUT pa3paboTaTh ONpeaeNeHHbI CTaHAapT MPOBeIe-
HUS JaHHBIX UCCIIEOBAaHUM, YTO B JaJbHEUIIEM MOYKHO HCIIOJIB30BATh Ui ONTUMM3ALMU MPOLE-
Typbl 00JTyUeHHS.

[TockonbKy MpsIMO MU3MEPUTH 03y OOJIyUEHUS OPraHOB U TKaHEH YelloBeKa CIOXKHO, a B
OOJIBLIIMHCTBE CIIy4aeB HEBO3MOXHO, TO €AMHCTBEHHO MPUEMIIEMBIM CIIOCOOOM OLIEHKH J[03 OCTa-
eTcsl MOJIETIMPOBaHUE MpOLEAyphl 00yueHusa. B pesynbraTte MoneaMpoBaHUS MOXKHO IMOJIYYHUTh
pacripeniesieHue MOTJIOMIEHHONW M SKBUBAJICHTHON /103bl B TeJie YENIOBEKa, OLEHUTh BEIUYHHY d(¢-
(eKTUBHOM 03BI 1151 KOHKPETHOTO BUA MCCIIEOBAHMS U anmnapara 00ydeHUs WU ONPEeIeIUTh
KeJaeMylo KOMOMHAIIMIO TapaMeTPOB PEHTTEHOBCKOTO arlnapara.

B nannoit pabore ucnonb3yercss Mmetoq MonTte-Kapino mist MojaenupoBaHusi TpaHCIIOpTa
PEHTI€HOBCKOI'O M3JIyYEHHsS] M pacyeTa MOIVIOUIEHHON SHEepruu B OpraHax M TKaHSX MallMEHTA.
Onenka 3¢ ¢eKTUBHON 103bI OOJy4YeHHs BBINIOJHEHA B COOTBETCTBHHM C PEKOMEHAALUsSIMU
MKP3 [2].

Mogesib J€HTAJIBHOI0 PEHTIEHOBCKOI0 anmapara. PEeHTreHOBCKOE M3Jy4YE€HHE BO3HH-
KaeT B pe3yJibTaTe TOPMOKEHHSI B MaTepuaje aHO/Aa AJIEKTPOHOB, UCITYILEHHBIX KaTOAOM U YCKO-
PEHHBIX TOJI JCHCTBUEM HaNpsKEHUSI B pEHTT€HOBCKOM TpyOke. Tak Kak B mpoliiecce 3aMeJIeHUS
ANIEKTPOHOB OOMBIIasl YaCTh UX DHEPTHU MPeoOpa3yercss B TEIUIOBbIE MOTEPH, TO MOBEPXHOCTH
aHo/a OOBIYHO M3TOTaBIMBAIOT M3 TYTOIJIaBKOro MaTtepuana (Boiabdpama uinu Monudaena). [lo-
BEPXHOCTh aHOJa, OOpalleHHasl K KaToay, JAelaeTcs CKOoLIeHHOW moxa yriaom 15-20° mns Toro,
4T00BI PEHTICHOBCKUE KBAHTHI MOKUIAIU TPyOKy B ompeieicHHOM HampasieHuu [3]. [amma-
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W3NyuyeHUe, TOKHUAAIIIee PEHTTEHOBCKYI0 TPYOKy, HMEET OIpeAeleHHBI SHEPreTUYeCKHi
CTIEKTp, 3aBUCALINHA OT TEXHUIECKUX MAPaMETPOB TPYOKH.

ViMeHHO moy4YeHHe 3TOT0 CIEKTpa PEeHTI€HOBCKOTO U3ITy4YeHHUsl pacCMaTpUBAEMOro amma-
para sBIsieTCsl BXKHEHIIINM 3JIEMEHTOM MOJICIIMPOBAHUS pabOThl pEHTTEHOBCKOTO arnapara.

B nanHoil paboTe crieKTp U3My4YeHUs PEHTTEHOBCKOW TPYOKH OBbUI MOJYYEH C MOMOIIBIO
monemu « TASMIPy, kotopasi cuntaeTcs Hanbosee MOIXOAAIIEH MOACTHIO IS MOJESIUPOBAHHS
CHEKTPOB PEHTTEHOBCKOM TPyOKH ¢ BOJIH(GPAMOBBEIM aHOJIOM, paboTaroIlei B AUana3oHe Hamps-
xenuii ot 30 kB 1o 140 kB [4].

B momenmu «TASMIP» uncino (hOTOHOB, MCIYyCKAaeMbIX HCTOYHHUKOM B OIPEACICHHOM
sHeprernyeckom uHTepBaie (E, E + dE) 3a 1 ¢ Ha paccrosaun Ro = 100 cMm ot ¢okyca TpyOKH,
npuxoAsmuxcs Ha 1 MM? TUTOLIA M MMOBEPXHOCTH 00JydaeMoin cpeabl M Ha 1 MA aHOJHOTO TOKa
MIpH 3aJJaHHOM HamnpshkeHun V U ero mysbcanuu (, 3a1aeTcs TadyIupoBaHHOW (QYHKIUEH MOTOKa
doronoB ®(E, V, d, ) nns onpeneneHHOro GpuibTpa ¢ SKBUBAJCHTHOW TOIIIUHON O MM aIroMHu-
uus [4].

Mogens peHTreHOBCKO#M TpyOKH, BKmouatomas « TASMIP», npencrasnser coboit Toued-
HBIM UICTOYHHK C 33/IaHHBIM MTOTOKOM raMMa-KBaHTOB, 3aBUCALINM OT HaNpsHKEHUS Ha aHoAe, 00-
e puIbTpauy U MyIbCaIliy aHOHOTO HAPSHKEHUS.

VYyeT mynbcanuu aHOJAHOTO HampsbkeHus B mojaenu « TASMIP» mo3Bonser peanuctuunee
MOJIETTUPOBaTh (HOPMHUPOBAHKE ITyYKa PEHTIEHOBCKOTO M3NMydeHHs. Hamuuue mynbcanuu Hamps-
’KEHUsI B PEHTTCHOBCKOM armapare, TUIHYHbIC 3HaueHHs KoToporo coctamistor C~(5-10) % [5]
BeJIeT K YMEHBIICHHIO PAaJIMallMOHHOTO BBIXOJa MO CPABHEHHUIO C aHAJIIOTMYHBIM ammapaToM 0e3
MyJIBCAIMN WM C MEHBINEH ITyJIbCcalliel HapsHKeHUSI.

MonenupoBanue pabOThl PEHTT€HOBCKOIO amnmapara TpedyeT yuera cucTeMsl (hopMHupoBa-
HUS BBIXOIHOTO ITy4Ka, CO3JAI0IIeH o€ 00y4YeHUsT HEOOXOJUMON KOH(UTYpaLnu.

B neHTanpHBIX pEHTICHOBCKHX ammapaTax yCTPOWcTBO, (popmupyloliee mojie o0mydeHus,
BKJTIOYAET B ce0sl CBUHIIOBYIO TUadparmy, pacroioXeHHYIO BOJIH3HM aHO/a, U TYOyC KPYTJIOH HITH
npsMoyroibHON dopMmbl. TyOyc urpaet poib AUCTAHCEPHOTO YCTPOWCTBA M, OHOBPEMEHHO, TO-
TJIOTUTENS PACCESTHHOTO M3JIy4eHHUs. B COBpEMEHHBIX ICHTANBHBIX PEHTICHOBCKUX arraparax
00bIYHO TpUMEHSIOTCS TyOychl JmuHOM 20 mnu 30 cM, GpopmupyIOIIHe Ha TUIOCKON MOBEPXHOCTH
Kpyriioe 1ojie OOJlydeHHs JuamMeTpoM O6CM WM T[PSMOYTojJbHOE TIOJNEe pa3Mepamu
(3-3,5) cMm x (4-4,5) cm [6].

Taxum o0pa3zom, pa3paboTaHHAs MOJEIh ACHTAIBHOTO PEHTT€HOIUArHOCTUIECKOTO amma-
paTa BKJIIOYAeT B ce0sl TOYCUHBII HCTOUYHUK C 33/IaHHBIM HEPTeTUYECKUM CIIEKTPOM U3ITYUYEHUS U
cucreMy (OPMHPOBaHUS IMydka. TOYEUHBIH UCTOYHHUK U3Ty4aeT B KOHYC C OCHOBAHHEM, OITHCaH-
HBIM BOKPYT PEHTTE€HOBCKOM TUICHKH, a POpMHUPYIOIIasi CUCTEMA «O00pe3aeT» HEHYKHbIE YUACTKH
nosiss obmyuenusi. Ha pucynke 1 nmokasana Mozenb peHTTEHOBCKOM TPyOKH ¢ KpyTIJIbIM TyOycoMm
auamMeTpom 6 cm.

Toueunmprii
HCTOUHHK

Tvove

Kopnye
PEHTTEHOBCKOIO b
anmapara

PucyHok 1. — Moesib peHTreHOBCKOii TPYOKH ¢ KPYIJIbIM TYOycoM, rie a — BUA 00Ky, b — Bux ¢ Topua
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Mopaenb Tesa manuenTa. [l UMUTAIMK Tella YeJIOBEKa B pacueTax pacrpeaeieHHs Mo-
TJIONMEHHON J03bI B Telie MAlMeHTa MpH OOJyYeHHH NPUMEHSIOTCS BBIYMCIUTEIBHBIC MOJICIH
(panTOMBI) TENa YenoBEeKa C OMHCAHUEM BHYTPEHHEH CTPYKTYpbI, MOJOKEHHSI OpPTraHOB, TUIOTHO-
CTH U COCTaBa TKAHEH.

B kadecTBe Mozenu Tena manueHTa HaMu OBLITU UCTIOJIb30BaHbl peepPEHTHBIE BOKCEIbHBIE
(baHTOMBI MY»KUUHBI U KEHIMHBI, pekoMeHoBanHble MKP3 1151 mo3umMeTprueckux pacuetos [7].
®antombl MKP3 cOOTBETCTBYIOT aHATOMHYECKUM AAHHBIM CTAHIAPTHOTO YeNOBEKa, MPEACTaB-
nennoro B [Tyonukarmu 89 MKP3 [8].

Pedepentnrie pantompr MKP3, conepxarue B cebe MULTHOHBI BOKCEJIEH, OKa3aJINCh W3-
OBITOYHO MOJPOOHBIMM JJISI MOJICIIMPOBAHUS PEHTICHOTpaPUUECKUX HCCIETOBAHNIN 3y00UETIOCT-
HOM cuctembl yenoBeka. [loaToMy Oblla mMpoBeaeHa ajanTanus AaHHBIX (AHTOMOB MO O00BEMY
uHpopmanuu. s MmoaenupoBaHus ObUIa NCIOIB30BaHA TOJIBKO Ta YACTh KAXI0To (paHTOMA, KO-
TOpasi HETIOCPECTBEHHO COMpPUKACAETCs ¢ TyOycoM, IIIoc 001acTh Ha paccTogHUU 20 ¢M OT Kpast
OJIS1, YTOOBI YUECTh PACIPOCTPAHEHUE PEHTTEHOBCKOTO M3IYUYCHHS B Pa3IMYHBIX HAIpaBICHUSIX
U paccesiHue PeHTI€HOBCKOIO M3YyUYEHUs OT CJIOEB, HE MOMaJaloluX B rnosue o0myueHus. Takum
obpazom, st MonTte-Kapio MozenupoBanus Oblila UCIIONIb30BaHa TOJIBKO YacTh (haHTOMA, BKIIIO-
YaroIiasi BOKCENU T'OJIOBbI, I U IJIeUEBOro Mosca.

B BokcenbHbIX (panTomax MKP3 He BbIAENICHBI pa3ieabHO HUKHSAS U BEPXHSAS YEIIOCTU U
otnenbHbIe 3yObl. [ToaToMy ObLTa BIMOTHEHA MACHTH(UKAIMSA Ha (DaHTOMAX BEPXHEH W HIDKHEH
YeIOCTeH C BBIIEICHUEM 3y0O0B KaXIOW uemrocTd. [ 3Toro ObUIM MOCTPOEHBI M300pasKeHHS
MOTIEPEYHOT0 CEYEHUS TOJIOBBI JKEHCKOTO U MYKCKOTO ()aHTOMOB, NMPOXOAIINE Yepe3 MIOCKOCTb
npukyca. Jlanee ObUT MosyueH U OLU(POBaH MacCUB TOYEK Ha JIMLIEBOM MOBEPXHOCTH, JIEKAIIUX
Ha KpHBO#, orubaromieii yemocts [6]. DT TOUkH 00pabaThIBaIUCh CIIEIHAILHO Pa3paObOTaHHOM
nporpammoii B makere Mathematica, kotopas mo3BoimiIa UACHTHOUIMPOBATH KOOPIUHATHI BCEX
3y00B (pe3I1bl, KJIBIKH, TPEMOJISIPHI, MOJISIPBI) 00eux dentocTeit [9].

I'eomeTpust o6uyyenusi. /[yig momyueHHs: CHUMKOB HCCIEAyeMOro 3y0a peHTI€HOJIOT
MIPUIEP>)KUBAETCA OIPEIETICHHBIX MPAaBUII [0 Pa3MEIICHUIO PEHTI€HOBCKOW MJICHKH, LIEHTPALUU U
OTPaHUYEHUIO pa3MEPOB pabOYEro Myyka peHTTEHOBCKOTO M3ITyUeHHs.

Ha ocHOBaHMm mpaBmiI TPOBEACHHS BHYTPHUPOTOBOM ChEeMKH 3y00B ObLta pa3paboTaHa
MOJIeTb O0JTyUeHHsI TTAIMeHTa TP POBEJICHUN UHTPAOpANIbHBIX HccieaoBanuii 3yoos [9]. B mo-
CTPOCHHOW MOJENM HamNpaBlieHUE PACHpPOCTPAHEHUS M3ITYYEHHs] OT PEHTTEHOBCKOTO HMCTOYHUKA
3ajaeTcs TakuM 00pa3oM, 4TOOBI IEHTPATbHBIA JIyd My4YKa COCTABIISLT HEOOXOAUMBINA yroi (CMm.
Ttabmuiyy 1) ¢ KamMrnepoBcko# MIOCKOCTHIO WIIM TUIOCKOCTHIO HIDKHEW YeNIOCTH W MPU 3TOM OBLI
HaIpaBJICH IO MEPIEeHANKYIISIPY K KacaTelbHOH, MPOBEACHHOM K Iyre B MECTE PACIIOJIOKEHUS UC-
ciemyeMoro 3yoa.

Ta6auua 1. — Yribl HAK/JI0HA TPYOKM NPH KOHTAKTHOM penTrenorpaguu [6]

3y0BbI VYros HakIoHA TPYOKH
BEPXHSS YENIOCTh HIDKHSIS YEIIOCTh
Pesnpr +55°...4+65° -20°
Kipikn +45° -15°
[Ipemotsipsl +35° -10°
Monsipbl +25°...430° -5°...0°

MeTO)]I/IKa onpeacjacHus 1030BbIX HAIPY30K. Z[J'IS[ HaXO0XJICHHUA HOFJ’IOHIGHHOﬁ J03bI Ha
OpraH WJIM TKaHb JO3bI, PACCYUTAHHBIC B BOKCCIIAX, IIPUHAAJICIKAIIHUX KOHKPECTHOMY OpPraHy HUJIN
TKaHHU, CYMMHPOBAJIIMCH U YCPCAHAIIHNCH 10 KOJIUYCCTBY BOKCeJIIeH OOHOI'O TUIIA TKAHU.

_ 2D
Dr = —ile ) (@D)]
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rae DT — CpCaHAA MOIJIOUICHHAA 1034 B OpFaHe/TKaHI/I THUIIA T, Di,T — IIOI'JIOIICHHAas 403a B i-TOM
BoKceJsie oprana/Tkanu tiuna 7; Nt — KolnruecTBO BOKceliel B oprane/Tkanu tuna 7.
OKBUBaJE€HTHas 1032 HT B oprane win TKaHW Tuna 7' YHCIEHHO paBHA CpeAHEW MOIJIo-
IIEHHON J103€, IMOCKOJIbKY B3BEHIMBAIOMIMKA KOA(PGUUIMEHT ISl PEHTTEHOBCKOTO H3IIy4YEeHHUS
wr = 1.
DddextuBHas 1032 B cooTBeTcTBHHM ¢ pekomeHmanusmu MKP3 [2] paccuuThiBasiack 1o
CPeIHUM OT CyMM 3KBUBAJICHTHBIX J03 JJIl OPraHOB WIJIM TKAHEH YCIOBHBIX MYXYHHBI U KEHIIUHBI:
HY' +H{

- T 2
E;WT 5 2)

o . M
rae £ — addexTrBHas 103a, WT — B3BEIIUBAIOINI K0dGduiueHT Tkanu 7; H; — SKBUBajeHTHas

F
A03a, OLICHCHHAas JJIs1 OpraHa UJIM TKaHW TUIIa TyCJ'IOBHOFO MY’KYHUHBI; HT — OKBHUBAJICHTHAA J0O-

3a, OLICHEeHHAas JJI OpraHa Uil TKaHH TUMa 7 yCIOBHOM >KCHIIUHBI.

[Tockonbky Bce pe3ynbTarel MonTe-Kapio MoaenupoBaHust MPUBOASTCS B pacyeTe Ha O
HY UCIYIIEHHYIO B UCTOYHHUKE YaCTHUILYy, TO JUISI MOJYYSHUS PeallbHbIX 3HAYCHHUH 103 MOTyYeHHBIN
pe3yIbTaT YMHOXKAJICSA Ha YUCIIO FaMMa-KBaHTOB, HCITyCKaeMbIX UCTOYHHUKOM.

B utore cpenusisi 1030Bas Harpy3Ka Ha OpraH OMPEENsIach U3 BHIPAKCHHS

2
D, =27x- 1—cos(gj -Rz-(&j ‘N, -Dr, (3)
2 R

rae Dt - cpennee 3HaueHue MOTJIOLICHHOW 103bI B TKaHW/OpraHe Tuma 7, TMOTYyYeHHOE TMOocie
ycpemHeHns pe3yinbTatoB Monte-Kapno momemmposanms; 27-(1-¢0s(0,5-0))-R? — mmomans mo-
BEPXHOCTH CPEpUUYECKOTO CETMEHTA Ha PacCTOSTHUM R OT ero BepiuHbl KOHyca; € — yroi pacTBo-
pa KoHyca ¢ BepuIMHON B (OKyce, OMMCAHHOTO BOKPYT MOJsi oOMydeHHus Ha paccTosHuu R,
Ro=1000 mm — pacctosinue, Uit kotoporo npuseaeHbl « TASMIP»-cnekTpbl peHTTeHOBCKOTO
m3nydenus; Ny — IJIOTHOCTh TOTOKAa TaMMa-KBAaHTOB, co3aaBaeMbix « TASMIP»-uctournkoM
PEHTTEHOBCKOTO M3JIyYeHHS HA PACCTOSIHMM Ro OT HEro mpu 3aJlaHHBIX HAMpsHKEHUH U (QUiIbTpa-
[IUH HA eIMHUILY TOKa TPYOKH.

Benuunny Ny MO>KHO HaiiTH U3 COOTHOIICHUS

N, = [®(E.d.V.¢)dE, 4)

rae ©(E, d, V, {) — snepreruueckas ¢pynkuus « TASMIP»-ucTouHrMKa Ha pacCTOsSHHHM Ro OT Hero
IIPY 33JJaHHBIX HAMPSDKEHUH U QUIIBTPALMKU Ha eAMHULLY 3apsiia TpyOku (1 MAc).

CrnenyeT OTMETUTBH, YTO B BhIpakeHUH (3) yKa3aHa IUIOIIA(b TIOBEPXHOCTH IIAPOBOTO CEr-
MEHTa, OTPAHUYEHHOTO KOHYCOM JIJIs 33JaHHOM anepTypsl, a HEe IUIOLaAb Kpyra B OCHOBaHUHU KO-
Hyca. B cBsi3u ¢ Tem, 4TO 11 OLIEHKH 03Bl 00IyUeHHs MAIMEeHTa pacCMaTpUBaeTCs IIOCKOE MOo-
ne oOiydeHusi, TO Ui JalbHEHIINX BBIYUCIEHHUH Iieecoo0pa3Ho B BhIpakeHHH (3) mepertu k
IUIOUIA/IM Kpyra B OCHOBaHUU KOHYCa BMECTO IUIOLIAIM TOBEPXHOCTHU IIAPOBOIO CErMEHTA:

2
2 &j . Ny -Dr, (5)

.5 .
1+ cos| —
2

r7ie Skp — IUIOMIA/Ib KPyra B OCHOBAaHUU KOHYCA.
JInst mpsSIMOYTOJIBHBIX TIOJIEH B BRIpayKeHHUE (5) clieyeT BBECTH MOMPABOYHBIA KOADHIIH-
€HT BHJIA:

D, =

4ab

= , 6
7 ) ©)

racau b- AJIMHBI CTOPOH NPAMOYTOJIBHOT'O ITOJIA.
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s pacdera 3 eKTUBHOI 103bI HAa MTPAKTUKE UCTIOIB3YETCS CIEAYIOIIEE BhIpaKe-
uue [10]:

E=011tKe, @)
rae O — paJualMoHHbIN BBIXOJ PEHTTEHOBCKOTO HM3ITydaress; | — TOK peHTreHOBCKOH TpyOkwm; t —
BpeMsl MPOBeNeHUsl uccleaoBanus; Ke — ko3puimenT nepexona oT 3HaAUCHUS PaAHALIMOHHOTO
BBIXOJ/Ia PEHTTCHOBCKOTO amnmapara K 3QQeKTUBHOM 03¢ 00ydeHus MalieHTa JaHHOTO BO3pacTa
C Y4ETOM BHJIa IPOBEJCHHOTO PEHTIC€HOJIOTHYECKOT0 MUCCIIEOBAHUS, IPOEKIIUU, PA3MEPOB MO,
(hOKYCHOTO PacCTOSTHUS M aHOJHOTO HANPsHKEHUST HA PEHTTeHOBCKOM TpyOKe.

KonBepcuonHbIil K03hGHUITMEHT onpeaensieTcss Kak YacTHOE OT AesieHus 2P HEeKTUBHOM 10-
36l HA BEIUYHMHY PAJUAIMOHHOTO BBIXOJA, MOATOMY HEOOXOIUMO OIpPENeIUTh PaTuaIliOHHBIA
BBIXO/ MIOCTPOCHHON MOJIEIH JIEHTAIIbHOTO PEHTI€HOBCKOI'0 anmnapara.

PanuanyoHHBbIi BEIXOJ] pEHTT€HOBCKOTO amnmapara OmpeeseTcss Yepes MOoTIomeHHYO 10-
3y (WM BO3AYIIHYIO KEPMY) B BO3JyX€ Ha OCH MEPBUYHOTO MyYKa PEHTIC€HOBCKOI'O M3IIy4YECHUS
MIPH 33/IaHHOM 3HAYCHUH aHOJHOTO HAMPSDKEHUS Ha PAcCTOSHUU | M OT oKyca peHTTeHOBCKOM
TPyOKH, YMHOKEHHOU Ha KBaJpaT 3TOr0 pacCTOSIHHS U OTHeceHHoM K 1 MA-¢ [10].

PanuanoHHBbIi BEIXO] IS MOJICTBHOTO CIIEKTPa, MOYyYeHHOTO B iporpamMmme « TASMIP»,
MOXET OBITh PACCUMUTAH 10 hopMyJIe:

0(d.V.¢) = [®(E,d.V,¢)-F (E)-dE, (8)

rine F(E) — konBepcronHas pyHKIMS «TOTOK-KepMay sl QOTOHOB B BO3ayxe, B3sras u3 [11].

PesynbTaTsl m o0cy:xkaenue. IIpoBeneHo monenupoBanue Npoueayp KOHTAKTHOW PEHT-
reHorpadun. Tak Kak B pa3iMyHBIX JEHTAIBHBIX MUCCIEIOBAHHUIX PEHTTEHOBCKAs TPyOKa pacro-
Jlaraercs MoJ pa3HbIMM yIJIAMU IO OTHOLUEHUIO K JIMIIEBOM YacTH TOJIOBBI MMALIUEHTA, TO B 30HY
00JTydeHus TIOAIal0T HE TOJIBKO HUCCIIEAyeMbIe 3yObl, HO M TIPUIICTAIONINE OPTaHbl U TKAHH T'OJI0-
BBI U IIJIEYEBOIO MOsICA.

B Ttabmune 2 mpencTaBieHbI pe3ysbTaThl pacdyeTa KOHBEPCHOHHBIX Kod(pduimenToB Ke
JUISL TPEX 3HAUYEHUM BBICOKOI'O HAIpPSKEHUs peHTreHoBckoro ammapara: 60, 65 u 70 kB. MoxHo
OTMETHTH, YTO B 3aBHCHMOCTH OT THIIA HUCCIEAYEMBIX 3yOOB MEHSIOTCS 3HAYCHHS KOHBEPCHUOH-
HBIX KO3 (UIMEHTOB, OTpaXkasi 3aBUCUMOCTb 3(PPEKTUBHOM J103bl OT YIJla HakJIOHa TpyOku. Be-
JMYMHA KOHBEPCHOHHOTO KO3((HIMEeHTa 3aMETHO 3aBHCHUT OT Pa3MepoB IOJISI OOIydeHHs, TaK
Kak 00beM 00JyyaeMbIX TKaHEH 3aBUCUT OT pa3MepoB moss oOiydeHus. B ropasno menblueit
crereH 3 deKkTuBHAs 1032 3aBUCUT OT aHOJHOTO HampshkeHUs. OTMEUYEHHBIC 3aBUCUMOCTH Be-
JMYMHBl KOHBEPCHUOHHOTO KOA(Q(PHIMEHTa OT yIjla HAaKJIOHA U HalpsDKeHHs TpyOKH, OT pa3MepoB
MoJIst OOJTyYeHHS CIIEAYyeT YUUTHIBATh MPH MOJATOTOBKE /ISl PEHTTCHOJIOTOB METOIUYECKUX JIOKY-
MeHTOB [10] ¢ TabynupOBaHHBIMU 3HAYEHUSIMU KOHBEPCUOHHBIX KOA(PGUIIMEHTOB Ke.

Tabauua 2. — 3HaAYEHNs KOHBEPCHOHHOTO KO3 Puumenta Ke, Mx3B/(MI'p-M?), 1715t pA3IMUHBIX HCCIAEN0BAHMIA
3y00B BepxHeH 4eJ10CTH

ITapameTpsl HccnenoBanue
V, kB d, mm Al nosie 00JIy4eHHs pesIbl KJIBIKH IPEMOJISPBI MOJISIPBI
60 3 3cM x4 cm 48,3 44.6 24,0 23,4
65 3 3cMm x4 cm 50,5 46,6 26,0 25,3
70 3 3cM x4 cm 52,7 48,4 28,1 27,1
60 3 @6 cm 68,1 65,0 48,9 40,1

3akuouenue. [IpencraBieHsl 3Tanbl MOJEIMPOBAHUS MPOLELYP AEHTAIBHBIX PEHTICHO-
JIOTHYECKUX UCCIIEOBAaHUN C LIENbI0 OLICHKH A(PPEKTUBHBIX 103 00iydeHus 3yooB. Pazpaborana
MOJIeNIb  CTOMATOJIOTMYECKOTO  PEHTI€HOJMarHOCTUYECKOro —ammapara C  HCIOJIb30BaHUEM
«TASMIP» Monenu aisi BOCIPOU3BENICHHS CIEKTPOB PEHTI'CHOBCKOro M3mydeHus. OleHka 103
00JIy4eHus BBIIIOJHEHA HAa OCHOBE MeToZia MoHTe-Kapio ¢ npuMeHeHneM yCIOBHBIX BOKCEIbHBIX
(aHTOMOB MYXUMHBI U KEHIIMHBI, aAANTUPOBAHHBIX JUISI MOJCTUPOBAHHS MPOLEAYP PAa3HbIX BH-
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JIOB PEHTTEHOJIOTUYECKUX HCCIICTOBaHUI 3y0OB JUIS Pa3IMYHBIX MapamMeTPOB PEHTTEHOBCKOTO
anmapata (BBICOKOE HampsbKeHue, oomas guibTpanus, pasmep mois). [lokazana mpocrasi BO3-
MOXHOCTh MPAKTHYECKOTO MPUMEHEHHSI PE3YJIbTATOB MCCIEAOBAHUS ISl OUCHKH d()(EKTHBHBIX
7103 OOJy4eHHS TAIMeHTOB TPU JACHTAIBHOW PEHTTEHOrpaduu C MOMOIIBIO PACCUNTAHHBIX KOH-
BEPCHUOHHBIX KO3 PUITUCHTOB.

[Tonmy4yeHHbIE pe3yJbTaThl HEOOXOAUMBI JUIS MOATOTOBKH JO3MMETPUYECKHX XapaKTEpH-
CTUK JCHTAJbHBIX PEHTICHOJOTHYECKUX MCCIEIOBAHUM, a TaKkXkKe JJIs pa3paOdOTKH ONTHMAaIbHBIX
nporeyp 00IydeHHs! MAIEeHTOB.
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ESTIMATION OF EFFECTIVE DOSES TO PATIENTS DURING DENTAL
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Purpose.The paper is devoted to estimating radiation doses to patients from dental X-ray examina-
tions.

Methods. The Monte Carlo method was used to simulate the radiation transport within the ICRP ref-
erence human phantoms and estimate the energy deposition in organs and tissues.

Findings. The model of dental X-ray unit was developed. The ICRP voxel phantoms were adapted
for modeling dental X-ray examinations taking into account the rules of exposure (the tangent rule and the
bisector rule). The absorbed dose distributions within organs and tissues were obtained with the help of the
Monte Carlo method. Radiation doses to organs and tissues were calculated. The conversion coefficients
Ke were derived from these data.

Application field of research. The results obtained can be used for preparing the guidelines for medi-
cal establishments or as a basement for developing the software for estimating radiation doses to patients
during different X-ray examinations.

Conclusions. The values of the conversion coefficients which link the effective dose values with the
X-ray tube parameters and the type of the examination were determined. The possibility of their practical
application was shown.

Key words: X-ray radiation, Monte Carlo method, voxel phantoms, radiation doses, dental X-ray ex-
aminations, TASMIP.
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VJIK 539.171.4

O CIIEKTPE OTPAXKEHHOTI'O U3JIYYEHUSA BBICTPbIX HEUTPOHOB,
HNAJAIOIIUX HA BETOHHYIO CTEHKY

3aropoanok A.A., I'aukesnu I'.B., Munenko B.®., Kyrens C.A.

[IpoBeneHO KOMIBIOTEPHOE MOAEIHPOBAHME CIEKTpa OTPaXKEHHOTO H3Iy4YEeHHS MOHO-
SHEPreTHYECKOro MydKka HEWTPOHOB, MAJAONIEro Ha OETOHHYIO CTeHy. PaccMOTpeHBI 1Ba
BCTpeyaromyecs Ha MpakTHUKE BapuaHTa MaJeHHs HEHTPOHOB, KOTOPhIE MOTYT OBITh MCIIOJb-
30BaHbl AJIS OLEHKH 3alllUThl OT OTPaXXEHHBIX HEUTPOHOB B MOMEIICHUAX: MEPIEHIUKYIIPHO
cioro 1 1oj yraoM 45° k Hemy. CHEKTp OTPaKEHHOTO M3ITyYEHHUS CONNEPIKUT MUKH, 00YCIIOB-
JICHHBIE YIPYTUM paccesHIeM HEHTPOHOB Ha sApax 3JIEMEHTOB, BXOMAIINX B COCTaB OETOHA.
[Muku maeHTHPUIUPOBAHBI C 3JIEMEHTHBIM COCTaBOM OeroHa. Ilo aMrumiTyae npeobianaroT
MUKW, COOTBETCTBYIOIIUE 3JIEMEHTaM C HanOOJBIIUM coziepkanueM B OetoHe. [lokazano, uto
BCJIE/ICTBHE PacCesHIS MMMKOBHIE 3HAUEHUS B HAHOOIIBIIIEH CTETICHH CMEIIAl0TCA B HU3KOIHEP-
TeTHYECKYI0 00J1aCTh ITPH HOPMAIbHOM IaJICHUH ITyYKa HEHTPOHOB.

Knouegvle cnosa: KOMIBIOTEPHOE MOJCIMPOBaHUE, OCTOH, HEUTPOHBI, OTPAKCHHUE,
CHEKTp.

(IToctynuna B pegakuuto 7 utonst 2017 r.)

BBenenne. B Hacrosmiee Bpems B PecriyOnuke bemapych B mpakTHKe JTy4eBOM Tepanuu Bce
OoJibliiee pacIpOCTPAHECHUE MOMYUYaIOT JTMHEHHBIE YCKOPUTEIH 3JIEKTPOHOB. OCHOBHBIMH JOCTOUH-
CTBaMHU JIMHEMHBIX YCKOPUTENECH SIBIIAIOTCS: YMEHBILICHHBIE 1030BbIE HATPY3KU Ha 3/J0POBbIE TKaHU
opranusma mnpu (HOpMUPOBAHUH BBICOKOU J03bI B 00JIACTH OIMYXOJH, BO3MOXXHOCTh PABHOMEPHOTO
00JIy4eHHS OMyXOJIi, BO3MOXKHOCTh BAPHHUPOBATh XapaKTEPUCTUKH OIS 00myueHus [1].

CoBpeMeHHbIE MEAWIIMHCKHE JIMHEHHBIE YCKOPHUTETH JJIEKTPOHOB CIIOCOOHBI T€HEPHPO-
BaTh Mmy4yku (PoTOHOB C 3Heprued 10 18-20 M»aB. Jlng ux 6e30macHOi dKCIUTyaTalui UCTIOIb3Y-
I0TCS CIIEIUAIBHO CIPOCKTUPOBAHHBIC MoMelieHus. Hanbonee pacnpocTpaHeHHBIM MaTepHUaIoOM
3aIUTHl OT BO3JAEHCTBUS MOHU3UPYIOUIETO U3TYyUEHUS SBISETCS OETOH, MPUMEHSIOIIMICS B Kaye-
CTBE OCHOBHOTO CTPOHMTEIHLHOTO MaTepuaia MOMEIICHHs JIMHEHHOro yckopurens (OyHkepa), u
MPEICTABISIONINN COO0 CMeCh 3JIEMEHTOB C MaJIbIM U CPEJIHUM aTOMHBIM BecoMm [2], [3].

IIpy pOEKTUPOBAHUM IOMEIIEHUN JIMHEUHBIX YCKOPUTENEH, B HACTOALLEE BPEMsI OCHOB-
HOE BHMMAaHUE yJIEJSEeTCs 3allUTe OT TOPMO3HOTO M3JIyYEHHUs, CUUTAsl PU ATOM, YTO 3allUTa OT
JPYTrOro COIYTCTBYIOLIETO M3JIy4EHMsI OCYLIECTBIIAETCS aBToMarnuyecku. Cienyer, OJHaKo, Io-
HUMAaTh, YTO YCIIEITHOE UCIIOJIb30BAHUE BHICOKOIHEPTETUYECKOTO TOPMO3HOTO U3ITyUEHHUs JTUHEH-
HBIX YCKOPHUTEINEH COMPOBOXKIACTCS MENBIM PSAOM MPoOIIeM, CBSI3aHHBIX C MOSIBICHUEM HEXela-
TEJIHHOTO0 HEHUTPOHHOTO H3IydeHHsl B moje obmyudeHus. [Ipu gopmupoBanum myuka (GOTOHOB C
SHEpTrHUeil BhIIIE MOPOroBoi dHEpruu hoTosnepHbIX peakiuii (okoio 10 MaB) Ha snemMeHTax BbI-
XOJIHOTO YCTPOMCTBA YCKOPUTENSI POKIAIOTCS OBICTpble HEHTpoHHI [1, 2, 5]. B atux ycmoBusax
pacder ONTHUMAILHON M SKOHOMHYECKH OOOCHOBAHHOW TONIIMHBI M COCTaBa 3alUTHl TpeOyeT
3HAHUS CIEKTPAIIBHOTO COCTaBa HEUTPOHHOTO M3JIyUYeHHUS [6].

3HaHHE CIEKTPaIbHOIO COCTaBa HEOOXOIMMO Jake MPU KaueCTBEHHOW OILIEHKE 3allHTHI.
[Ipocreiimme OLEHKH, OCHOBAHHbIE HAa T€OMETPUYECKOM MPHUOIMKEHUN ISl PACTIPOCTPAHECHUS
HEHUTPOHOB, MOKA3BIBAIOT, YTO B HEKOTOPHIX KOHPUTypalusx OyHKepa HEUTPOHBI, OTPAKEHHBIE OT
OCTOHHOW CTEHKH TOoJ yriioM 45°, MoryT momacte B JJAOUPUHT OyHKEpa, MpeTHA3HAYCHHBIN TSI
3aIUTHI OT IPSIMOTO M PACCESHHOTO M3NydeHus. [lanee, mocie cepun aHaAJIOTHYHBIX OTpaKeHUH,
HEHUTPOHBI MOTYT TIONACTh HA CTEHY U BXOJHYIO JBepb OyHKepa, 32 KOTOPOI HAXOAUTCS MEPCOHAI
Y nauueHTbl. OnacHOCTh BO3HHUKAIOIIETO HEHTPOHHOTO M3JIYyYEHUSI COCTOUT B TOM, UTO TSKECTh
OMOJIOTUYECKOTO BO3JIEUCTBHSI HEUTPOHOB ¢ AHeprueil 1 MaB B 20 pa3 BhIle Mo CpaBHEHHIO C
¢dboToHHBIM H3MydeHHEM. [Ipu 3TOM OMONIOTHYECKOE ACWCTBHE HEUTPOHOB CHIIBHO 3aBUCUT OT
sHeprum u3nydeHus. Tak, B quanazone sHepruid 0,01 — 1 M»aB paano6uonorudeckas 3¢ heKTuB-
HOCTb HEHTPOHHOT'O U3JIy4eHUs n3MeHsercs ot 2,5 no 20 [7].
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Hesabro naHHONW pabOTHI SABISETCS MOJEIMPOBAHUE CHEKTPa OTPAXEHHOTO HEHUTPOHHOIO
U3ITyYEHUs MpU MaJeHUU MEPBUYHOIO MOHOIHEPreTHUECKOr0 HEMTPOHHOIO MydKa (C 3HEeprueu
1 M»B) Ha GETOHHYIO TOBEPXHOCTb.

Huxe nccnenoBaHbl ClIEKTPhI OTPAXKEHHOTO U3ITYYEHUS B JBYX NMPAKTHYECKU BAXKHBIX CIIy-
qasx: HOpMaJIbHOE MaJIeHHE ITyYKa Ha TIOBEPXHOCTh U MaJeHUE MOJT YoM 45° K TOBEPXHOCTH.

MopennpoBaHue CIEKTPAa OTPA’KEHHOI0 HEHTPOHHOI0 MU3JIy4YeHHs NPU NMAJAeHUH MO-
HOXPOMATHY€CKOI0 HEHTPOHHOIO IMy4YKa MEPIEeHANKY/JISPHO MoBepxHOCcTH OeToHa. Hanpas-
JIEHHBII MOHOZHEPreTU4YECKUIl UCTOYHMK ¢ 3Hepruell 1 M»aB pacnosnokeH Ha paccTosHuUU 1 MeTp
oT OeToHHON cTeHKHU. ITyyok HEHTPOHOB majaeT Ha MOBEPXHOCTb CTEHKU MEPIEHIUKYISPHO.
CriexTp OTpa’keHHOT'0 HEMTPOHHOTO M3Iy4eHHUs: (pUKCUpyeTcss Ha paccTostHUU 30 cM OT MOBepX-
HocTu OeToHa. O0MacTh UCCIIEAOBAHMS IIyUYKa MIPEICTABISAET COOON KOJIbIIO KOHEUHOW TOJILIVHBI,
o0pa3oBaHHOE JIByMsl KOHyCaMH C yriiamMu pactBopa 45° u 46° (¢ BepIIMHOW B TOYKE MaJCHUS
My4Ka), U CEKYyIIeH MX TUIOCKOCThIO, MapauiebHON MoBepXHOCTH OeToHa. Cxema MOEeIHpOBa-
HUS NIpeacTaBieHa Ha pucyHke |. TUNMUHBINA 37IeMEHTHBIN cocTaB 0ETOHA, UCTIONb3YEeMBI B 3a-
Javax Io pacueTy MacCUBHOM 3alUThI, IpeAcTaBieH B Tadmuie 1 [3,4].
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Pucynok 1 — Cxema MoJeJIMPOBAHUS AJIs1 HOPMAJIBHOIO NaJeHUs] HEHTPOHHOIO MyYKa
HA MOBEPXHOCTh 0eTOHA: a — BUA cOOKY; 0 — BH CBepXy

Ta6suna 1. — CocTaB MoeIHpyeMoro 6eTona (ILI0THOCTE 2,35 r/em®)

DieMeHT MaccoBas mois
H 0,008485
C 0,050064
0] 0,473483
Mg 0,024183
Al 0,036063
Si 0,145100
S 0,002970
K 0,001697
Ca 0,246924
Fe 0,011031

Monte-Kapio moznenupoBaHue npounecca nepeHoca HEMTPOHOB OT UCTOYHHKA J10 «JIETEK-
Topa» (0b0nacTh uccienoBaHus) mpoBoauiock ¢ momoirsio koga MCNP[8]. B paccuuranHoM
CIIEKTPE OTPAKEHHOTO IOJ YIJIOM 45° M3JIydeHHs OT MaJIaloero MOHOYHEPTeTHISCKOro MyJyKa
HEHUTPOHOB C ’Heprueit 1 M»B BrIABIAETCS MIECTh BHIPAXKEHHBIX TUKOB. OCHOBHBIM MEXaHH3MOM
(hOpMHUPOBAaHUS IMHKOB B CIICKTPE OTPAKCHHBIX HCUTPOHOB SIBIISICTCS YIPYTroe paccesHUue Ha SijI-
pax 3JEeMEHTOB, BXOSIIMX B cocTaB OeToHa. [Tuku crekTpa ObLIM COMOCTaBJICHBI CO CPEIHEH
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SHEpPrueil HEUTPOHOB, YIIPYTO PACCESIBIIUXCS Ha BBIJCICHHOM 3JIEMEHTE OETOHA, COrNIacHO (op-
Mmye [S]:
_lrag o (AD? M
2 (A+1)°

rae Eo — nepBoHauanbHas sHeprusi HelWTpoHa, MaB; A — MaccoBoe YnCIIO 37eMEeHTa, Ha KOTOPOM
IIPOUCXOJUT PACCESTHUE, a.€.M.

Jlnst kakJ1oro 35eMeHTa ObUIO PacCYMTaHO MUKOBOE 3HAYEHHE SHEPTUU yNpPyro paccesH-
HOTO HEWTpPOHA, MPETEPIEBIIErO OJHO WM HECKOJIBKO pacCesHUN. OHEPrUsl PacCessHHOTO
HEWTPOHA, DHEPrUsl MUKOB B CIEKTPE, OTHOCUTEIBHOE OTKJIOHEHHE NMUKOB CMOJEIMPOBAHHOIO
CHEKTpa OT PACYETHBIX SHEPIUil yIPyro paccestHHOro HEUTPOHA, a TAKXKE KOJIMYECTBO PACCESHUM
MpeicTaBjIeHbl B Ta0IHIIE 2.

CpaBHEHHE pe3yIbTaTOB MOJCIUPOBAHUS C aHATUTHUYECKUMU pacueraMu (1) mokasbIBaer,
YTO OCHOBHBIM MEXaHH3MOM B3aUMOJCUCTBHUSI HEUTPOHOB 1 M»aB ¢ GeToHOM sIBIIsIeTCS yNpyroe
paccesnue. [Ipu 3a1aHHON reOMETPUM HEMTPOH B CPEAHEM ABAXABI YIIPYTO PACCEUBACTCS, IPEK-
7ie 4YeM NokuaaeT 0eToH. BricoTa MUKOB B CHIEKTpE MPOMOPIMOHATIEHA MAaCCOBOM J10JI€ DJIEMEHTA,
BXOJISIIETO B cocTaB OeToHa. CIEKTpalbHBIM COCTaB OTPAKEHHOTO M3ITYUYSHHS MPH HOPMAITHLHOM
MaJeHUH ITydKa Ha OETOH MPEJCTABJICH HA PUCYHKE 2.

E 0

Ta6auua 2. — Pe3yasTaTsl HAeHTH(PUKAIINA MAKCHMYMOB B CIIEKTPe OTPA’KEHHOT0 H3JTyYeHUs

IPpH HOPMAJIbHOM NAJACHUH NMMYYKa HA 0eTOH

Maxkcumym Pacceusaromuii CpenHsis 3HEprust ynpyro OrtHocutensHas | Komuuectso
B MOJIEJIBHOM JJIEMEHT paccesBIINXCS HA DIIEMEHTE pa3HOCTB, paccesHuit
cnexrpe Emax, MaB HelrpoHo E, MaB (popmymna (1)) (E—Ema)/E, %
0,750 C 0,736 1,89 2
0,806 O 0,790 1,92 2
0,868 Mg 0,866 0,13 2
0,884 Si 0,871 1,46 2
0,918 Ca 0,907 1,20 2
0,938 Fe 0,929 0,87 2
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Pucynok 2. — CreKTpajibHbIii COCTaB paccestHHOT0 U3JIy4YeHHs1, 0TPAKEHHOT0 MO/ YIJioM 45° mpu najeHun
ny4kKa ¢ 3Heprueii 1M3B nepneHIuKyJIApHO 0ETOHHOI CTEHKe, ¢ YKa3aHUEeM IPOUCXO0KAeHUS TUKOB

MopenupoBaHue CIEKTPA OTPA’KEHHOI0 HEHTPOHHOI0 MU3JIy4YeHHs NPHU NMAJAeHUH MO-
HOXPOMATHYeCKOIr0 HelTPOHHOro nmy4ka c¢ 3Heprueii 1 MaB noa yriiom 45° k noBepxXHOCTH
Oetona. HanpaBieHHBINI MOHOPHEPIreTUUECKUIT NCTOYHUK PACIIOJI0KEH HA PACCTOSHUU 1 MeTp OT
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O0eToHHOU cTeHkH. [lydyok HEWTPOHOB MajgaeT Ha MOBEPXHOCTh OeToHa moxa yriom 45°. CrexTp
OTPaKCHHOTO U3Ty4YeHUS GUKCHUPYETCs Ha paccTosTHUH 20 CM OT TOBEPXHOCTH OETOHA B 00JIaCTH,
MIPeICTaBIAIONIeH co00M MPSIMOYTOJIBHUK, 00Pa30BaHHBIN ABYMS TIOCKOCTSIMU, BBIXOASIIUMU U3
1eHTpa noj yriamu 45° u 46°. JlaHHBIC TIIOCKOCTH MEePECEKAET MIIOCKOCTh, PACTIONOKEHHAS MO/
yriaom 45° k moBepxHOCTH OeToHa. Cxema MOJeIMpPOBaHUS MIPEeICTABIICHAa Ha PUCYHKE 3.

Herounnk
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Pucynok 3. — Cxema MoaeJTMpOBaHUS 17151 Ma/leHUS] HEHTPOHHOTO My4YKa 1moj yriaom 45°
HA MOBEPXHOCTH 0eTOHA: a — BUJ cOOKY; 0 — BH cBepxy

B stom CJIydac B CIICKTPC BBIACIIACTCA IIATH ITHUKOB. 3Hepr1/11/1 BBIJACJIICHHLIX ITMKOB, B IIPC/I-
MTOJIOXKEHUHU YIIPYTOTO PACCEsHHs, OBIITM COOTHECEHBI C PacCCUMTaHHBIMU 110 dopmydie (1) aHepru-
SIMU PaCCEeSTHHBIX HEUTPOHOB. Pe3ynbTaThl HACHTU()UKALIMYT MAKCUMYMOB B CIIEKTPE OTPaKEHHOTO
W3JTYYCHHUS TIPEACTaBICHBI B TaOIHIe 3.

Tabauna 3. — Pe3yabTarbl HIEHTHPUKALMM MAKCUMYMOB B CIIeKTpe OTPA’KEHHOI0 U3/1yYeHUSANPH NaJeHUn
My4Ka Ha 0eTOH moJ yriom 45°

Makcumym PaccenBaromuii CpenHss 3Heprus ynpyro OTtHOCHUTEIbHAS Konngecto
B MOJICTIBHOM 3JIEMEHT paccesBIIMXCs Ha DJIEMEHTE Pa3HOCTB, paccestHuit
crnekrpe Emax, MaB HertponoB E, MaB, (dhopmyna (1)) (E—Ema)/E, %
0,845 C 0,857 1,50 1
0,882 @) 0,889 0,80 1
0,931 Si 0,933 0,25 1
0,951 Ca 0,952 0,14 1
0,964 Fe 0,964 0,02 1

CpaBHEHHME PE3yJIbTaTOB MOJEIMPOBAHUS C AHATIUTUUYECKUM PacueToOM IOKAa3bIBAET, YTO
IpU NaJleHUM Ha OETOHHYIO IUIOCKOCTh MO yIioM 45°, HEUTPOH pacceuBaeTcs B CPEAHEM OJUH
pas, mpexae 4eM NOKHHET 0eToH. OTCYTCTBHE NMUKAa MarHHUs CBS3aHO C TE€M, YTO OH HM3-3a CBOCH
MaJIoil aMIUTUTY bl HEPAa3IuYUM Ha (GoHe nmuka kpeMHHst. OKOHYATEeNbHBIM pe3ynabTaT MOJEINUpPO-
BaHUs CIEKTpa OTPaKEHHOTO M3JTy4YEHUs IPEJICTaBIEH HAa PUCYHKE 4.

3akmouenne. Pe3ynbTaThl MOJEIMPOBAHMS IOATBEP)KAAIOT, YTO OCHOBHOM MEXaHU3M
B3aMMO/JICHCTBHUS HEUTPOHOB ¢ OETOHOM — YIIPYIO€ pacCcesiHUE Ha 3JIEMEHTAaxX, BXOASIINX B COCTaB
6eroHa. IIponecchl paccesHuss HEUTPOHOB B OETOHE, MPUBOALAIINE K (POPMUPOBAHUIO OTPAKEHHO-
ro M3JIy4eHHs, CMELIAIOT SHEPrui0 HEUTpOHa B HU3KO3HEpreTuueckyro obnactb. Hanbombiiee
HHEPreTUYECKOe CMEILCHUE NMUKU CIIEKTPa HEUTPOHOB MCIIBITHIBAIOT NP NEPIEHANKYJISIPHOM Ia-
JIeHnW Ha OETOHHYIO cTeHKy. HaOnromaemoe yMeHbIIEHHE CMEUICHUS IIMKOB MPH OTKJIIOHEHUH OT
HOPMAaJIbHOTO MaJIeHUsI CBSI3aHO CO CPEIHMM KOJIMYECTBOM YIPYTUX PACCesSHUM HEHTPOHOB Ha
aneMeHTax OeToHa. BeicoTa muka mpu CMEUIEHUH 3aBUCUT OT MAacCOBOH JI0JIM 3JIEMEHTA, BXOs-
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mero B OETOH, U OT CpeJHEro KoimudecTBa paccesHuid. OCHOBHOM MO BENUYHMHE MUK YIPYTOro
paccestHUsL 00YCIIOBJICH TTPUCYTCTBUEM B OCTOHE KHCIIOPOJa, MaccoBasi J0Jsi KOTOPOTO B HCCIe-
nyeMoM OetoHe mopsinka 47 %.
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Pucynok 4. — CiekTpajabHbIH COCTAB PACCESTHHOTO H3JIy4YeHHsI, OTPAsKEHHOT0 1o/ yriioM 45° npu nagennn
nmy4ka ¢ dHeprueii 1M»3B nmoj yriiom 45° k 6eTOHHO# cTeHKe, ¢ YKa3aHHEM MPOHCXO0KIEHHs THKOB

B peanpHBIX MOMELIEHUAX IIPU MHOTOKPAaTHOM OTPa)KEHUM HEUTPOHHOIO IIydKa OT CTEH,
OyIleT NelcTBOBATh TOT K€ MEXaHU3M B3aUMOJICUCTBHUS OBICTPHIX HEHTPOHOB (mopsiaka 1 MaB)
C KOMIIOHCHTaMH 6€TOHa 1 CMCIICHHA ITUKOB CIICKTpPA.

[Tonmy4yeHHbIE pe3ysbTaThl MOTYT OBITH HCIIOJIL30BAHbBI IS KAYECTBEHHOTO OIPEICICHUS
KOMITOHEHT CIIEKTpa OTPaKEHHOTO M3ITYUYCHHS HCXOIS U3 COCTaBa OETOHA M CPEHETO KOJNIEeCTBA
YIPYTUX OTPaKEHHH, UCTIBITHIBAEMBIX HEUTPOHAMHU MIPH PACTIPOCTPAHECHUH B TIOMEIIICHUH.
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ABOUT THE SPECTRUM OF THE MONOELERGETIC QUICK NEUTRONS BEAM
REFLECTED FROM CONCRETE
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Victor Minenko, PhD in Biological Sciences
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Purpose. The aim of this paper is to simulate the spectrum of reflected neutron radiation when a
primary monoenergetic neutron beam (1 MeV) falls on a concrete surface.

Methods. Computer modeling using Monte Carlo method.

Findings. The spectra of the reflected radiation are calculated when the neutron beam hits the sur-
face of the concrete. The maxima in the spectra are identified with the elemental composition of concrete

Application field of research. The obtained results can be used for energy spectrum estimations of
the reflected neutrons in the bunker of the medical electron accelerator.

Conclusions. The processes of neutron scattering in concrete, leading to the formation of reflected
radiation, shift the neutron energy into the low-energy region. The largest energy shift of the peak of the
neutron spectrum is observed for the perpendicular incidence of the neutron beam on a concrete wall.
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AHAJIMTUYECKUM OB30P 3APYBEKHBIX TEXHUUYECKUX HOPMATUBHBIX
ITPABOBBIX AKTOB, YCTAHABJIUBAIOIIIUX TPEBOBAHUSA
K IOAIJIEMHUKAM ITO’KAPHOTI'O

Hlepemer T.B., Hagpoukuii O./l., Imutpakosuy H.M.

[IpoBenen anamuTHYECKH 0030p 3apyOEKHBIX TEXHHUECKHX HOPMATHUBHBIX TPaBO-
BBIX aKTOB, YCTaHABIMBAIOIINX TPEOOBAHUS K MOJIILIEMHHKAM MOKAPHOTO U METOJIaM UX WC-
neITaHui. Pe3ynbTaTel ananm3a OyAyT UCIIONB30BaHbI PU pa3paboTKe METOAUKH ITPOBEIECHUS
WCIBITAaHUH, a TaKkXKe MPH pa3paboTKe OTEeUYEeCTBEHHOTO 00pasla MOANUIEMHHKA TT0KAPHOTO U
YCTaHOBJIEHUHU K HEMY KOHCTPYKTHBHBIX U 3aIIUTHBIX TPEOOBaHUIA.

Kniouesvie cnosa: cnenuaibHas 3alquTHasd OACKIaa, CpCACTBa HHI[HBH,I[yaJ'ILHOfI 3a-
IOWUTBI, MIOAIJIIEMHHUK ITOXApHOI'O.

(IToctynuna B penpakuuto 6 ceHtsiopst 2017 1.)

Beenenue. OCHOBONONArarOIMM NPUHLIMIIOM JUIsl PELICHUs 3a1ad O JIOKaJIU3alud U
JTUKBHUJIAIIUU YPE3BBIYAWHBIX CUTYallUd SBISIETCS O€30MacHOEe, COBPEMEHHOE O0OpyJOBaHUE H
CHapsDKCHHUE TOKapHBIX-criacatesield, oTsevatomee tpedoBanusm THIIA B obmactu moxapHOM
0€30MacHOCTH.

[To cBepeHMsIM, MOJTYYCHHBIM Ha OCHOBAaHWMU aHaiM3a JAaHHBIX W3 APM (aBTomaTtu3upo-
BaHHOEe pabodyee MecTo) «YUeT TOXapoB» OTAeNa CTaTUCTUKA U aHanu3za HaydHo-
HCCIIEIOBATENIbCKOIO0 MHCTUTYTA MOXapHOH 0€30MacHOCTH U MpoOJieM Ype3BbIYAHBIX CUTYyAIHi
MUC benapycu, 6onee 95 % u3 Bcex upe3BblUaiiHbIX cutyanuil (ganee — UC), mpoucXoasImux B
Pecniy6nuke benapyce, npuxoautcst Ha noxkapsl. OJHUM U3 OMACHBIX (PaKTOPOB MOKapa SBISETCS
BbICOKas Temmeparypa. BoznelicTBue BBICOKOM TeMmIepaTypbl MOXKET MPUBECTH K BHYTPEHHHM
Y TOBEPXHOCTHBIM Okoram. HecMOTpst Ha 3HaYUTENbHBIEC YCIIEXU B MEIULIMHE B JICUEHUU 05KOTOB,
y 4€JI0BEKa, NOJyUYMBIIETO 0KOI'M BTOpoil cteneHu Ha 30 % MOBEPXHOCTH TeNa, BEPOSTHOCTS Jie-
TansHOro ucxona cocrasisier 10 %. Hanbosee onacHBI 1)1 YejoBEKa — OJKOTH JIMIA, BEb B KOXKE
TOJIOBBI M IIEM HAXOAMTHCS OOJBINE BCETO TEPMOPEIENTOPOB (00BEIMHEHUS HEPBHBIX OKOHYA-
HUH, pearupyronmx Ha Terio u xouox) [1].

[To cratuctuke ¢ 2011 mo 2017 r.r. mo pecmyosnke 13 pabOTHUKOB OpraHOB U MOJApa3/e-
JIEHUW T0 Ype3BbIYaiiHbIM cuTyanusiM (nanee — OITUC) momydnny 0)KoTH JIMIa pu JTUKBUAAITIH
nokapoB. 1o JaHHBIM MHCTIEKIIMHU IO OXpaHe TpyAa U mnoxkapHoit 6ezonmacHoctu MUC Pecry6inu-
ku benapyce, Bce HecuacTHbIE Clly4aud MPOU3OIUIN B pe3yJbTaTe B3pbIBOB OayuioHoB. Kak moka-
3BIBAET MPAKTUKA, aHAIOTUYHBIC CUTYAIIUU MMPOUCXOJIAT U C MOXKAPHBIMH-CIIACATENSIME 3apyOex-
HBIX cTpaH. Tak mpu nukBumanuu mnoxapa B HoBoit Mockse (Poccuiickas ®enepanus), mpu
B3pBIBE JABYX OQJIJIOHOB C KUCJIOPOJIOM U alleTUICHOM IMOCTpalalii ABOE criacaTeneii [2].

Kpome Toro, u3BecTHbl Ciydau IMOJIYYEHUS CHUIIBHBIX 0’KOI'OB TOJIOBBI NP JIMKBHUJALUU
Ype3BBIYANHBIX CUTYAIMH ¢ 0OPYIIEHHUEM TOPSIINX CTPOUTEIbHBIX KOHCTPYKIUH [3].

Ha ocHOBaHuU BBIIIEU3IOKEHHOT0, pa3paboTKa CPelCTB, 0OECHEUMBAIOIINUX JIOMOIHU-
TEIBHYIO 3aIIUTY TOJOBBI MOKAPHOTO-CHAcATelNlsl OT MOpakaroImux (aKTOpOB MOXKapa, SBISETCS
aKTyaJbHOW HAYYHOU MPOOJIEMOH.

OcHoBHBIM 3((HEKTHBHBIM CPEICTBOM MHAWBHIYATbHOH 3ammThl (nanee — CU3) ronoBsl
MO’KapHOI0-CIiacaTess ABJIAETCs 1IIeM MoxapHoro. Ho, CTOUT OTMETUTh, 4TO UIEM MOKapHOTO
HE MOJIHOCTHIO 3ammuiaer auio, 10-15 % nauna ocraercs OTKPHITHIM (B 3aBUCUMOCTH OT MOJIETH
nuieMa). HesamnuiieHHble 4acT A YSI3BUMBI IIPU BO3/IEHCTBUU BBICOKOM TeMIIepaTyphl, a TakK-
K€ MEXaHUYECKHUX BO3JECHCTBUM.

B nacrosmiee Bpemst HopMbl obecrieuenuss OITUC, ytepkaennbie Ykazom Ilpesunmenra
Pecniyonmuku benapycb [4]. B kauectBe CU3 st 3aluThl TOJOBBI MPEIyCMOTPEHA IAroyvKa-
MOJLUIEMHHUK MOJylIiepcTsHas yepHoro npera. Kakue-nubo apyrue tpeGoBaHUs, KpoMe IBETa U
COCTaBa, K IIanoYKaM-MoJIUIEMHIKAaM HE YCTaHOBJICHBI.
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B nensx nonosHUTENbHOM 3alllMThl TOJIOBBI MOKAPHBIX-CIIacaTeNell OT OMAacHbIX U BpPE.-
HBIX ()AaKTOPOB TIPH MPOBEICHUU Pa0OT MO JMKBHIAIMU TIOXKAPOB aKTyaJIbHBIM HAIPaBICHHEM
aBiseTcs pazpaborka ynoOHoro u HanexHoro CU3 «lloammemuuk noxapuoroy. IlomamneMuu-
KOM TIOAapHOTO MpejularaeTcsi 3aMEeHHUTh cTodlryro Ha oOecnedeHun B OITYC manouky-
MOJIUIEMHHUK U JIOTIOJIHUTh UM KOMILIEKT CIEIUaIbHOM 3auUTHOM ofex sl (nanee — C30).

OcHoBHasg yacTth. Ha cerogHsmumii IeHh TaKOW DJIEMEHT 3aIllMTHI T'OJIOBBI, KaK ITOJI-
[IJIEMHUK, SBJSIETCS] BaKHOM YacThIO SKUIIMPOBKU HE TOJBKO Y 3apyOeKHBIX criacaTenied, HO U Yy
MpPEICTaBUTENCH APYTUX Npodeccuil, TIe CYIIEeCTBYET PUCK MOJIYYCHUS TPABMEI (0’KOTOB) TeJa U
nuna (TOIUTMBHO-3HEpreTu4ecKasi MPOMBIIUIEHHOCTD U Jp.).

Taxk, Hanpumep, 0030p JIUTEPATyphI MOKa3al, 4To Oombinoe 3HaueHue CU3 Tena u royioBsI
MIPEJICTABIISIOT 711 paOOTHUKOB DHEPreTUYECKOi ceprl, METATypIruu, TSHKEIOro MAIlIMHOCTPO-
eHus U HeprerazoBoro komiuiekca [5-8].

C nenpro MociaeAyromero OnpeaenaeHuss KOHCTPYKTUBHOTO MCITOJIHEHUS M YPOBHS 3allIUT-
HBIX CBOMCTB mojiuieMHuKa npoBeaeH aHanu3 THIIA, pernamentupyromux tpeboBanus k CHU3
«[ToanureMHuK moskapaoro» [9-16].

AHanu3 mokasall, 4TO HOPMAaTUBHBIC JIOKYMEHTHI, periiaMeHTUpYIOUIe TpPeOOBaHUS I10
KOHCTPYKTUBHOMY HCIIOJTHEHHMIO M 3alIUTHBIM CBOMCTBaM MOJALUIEMHHKA MoOXapHoro B Pecmy6-
nuke benapych B HacTosilee BpeMsi OTCYTCTBYIOT.

B Poccuiickoit @enepanuu B komiiekte C30 moxapHOTo il JOMOJHUTEIBHON 3alUThI
TOJIOBBI U TeJla OT TEIUIOBBIX U KIMMAaTUYECKUX BO3JAEHCTBUM MPEayCMOTPEH MOAILIEMHHUK IO-
YKapHOTO, Ha KOTOPBIH pacrpoctpansroTcss TpedoBanust THITA [9]. [lanHbIil cTaHgapT ycTaHaB-
nuBaeT obmme TexHuueckue TpedoBanus k C30 u CU3 noxapHOro u marepuaiaM, UCTOIb3ye-
MBIX JJI UX M3TOTOBJICHMS, a TaKK€ METOJbl UCHBITAHUNA NaHHbIX u3aenuil. «lloanuieMHuK mo-
AKAPHOT0» — MOJANUIEMHUK U3 TPUKOTAXKHOTO MOJOTHA C MPUMEHEHUEM TEPMOCTOMKHUX BOJIOKOH,
HcnoJib3yeMbiil B koMiuiekTe ¢ C30 u mpegHa3HaY€HHbIN IS TOMOJIHUTEILHON 3aIUThI TOJOBbI
MOKapHOT0 OT TETIOBBIX U KIIMMAaTHYECKUX BO3AeicTBUM [9].

B cootBerctBum ¢ ['OCT [9] moanuieMHUK MOKApHOTO JOJKEH M3rOTABIMBATHCS HE Me-
Hee TPeX YCIOBHBIX pa3MEpOB B 3aBUCHUMOCTH OT 00XBaTa T'OJIOBBI B [uamna3oHe oT 54 10 62 cMm.
Macca noanuieMHuKa nokapHoro — He 6osee 0,35 kr. Takxke B JaHHOM HOPMATHBHOM JOKYMEH-
T omnpejaeneHbl GU3NKO-MEXaHUYECKUE U TeIuio(u3nueckue TpeOOBaHMsI, IPEIbIBIsIEMbIC K Ma-
TepHuaity, U3 KOTOPOTo JIOJKEH ObITh M3rOTOBJICH MOANIIIEMHUK [9].

B noxymenTe [9] nponucanbl NOPSAOK MPOBEAEHUS JaHHBIX UCIBITAHUM, UCTIBITATEIbHOE
000py/I0BaHUE U OLIEHKAa pe3yJbTaTOB UCHBITAHUN MO ONPEETICHHUI0 YCTOMYMBOCTH K BO3JCH-
CTBHIO TEMIIEPATYPbl OKPYKAIOWIEH CPEAbl, YCTOMYMBOCTH K BO3JECHCTBHUIO OTKPBITOTO IUIAMEHU,
YCTOMYMBOCTH K BO3JECHCTBUIO TEILIOBOTO MTOTOKA.

EBponeiickuii crannapt [10] ycTaHaBiuBaeT clieyrouiee onpeaeieHue «ImoaIuIeMHUKa —
CU3 rosioBsl U mien U3 THOKOTO MaTepuaa. JJaHHbIi HOpMAaTUBHBIA TOKYMEHT HE PacIpOCTpaHs-
ercst Ha C30, mpenHa3HAuUEHHYIO JUIS M0)KApHBIX-CAcaTese, HO PerjJaMeHTHPOBaHHbIE B HEM
TpeOoBaHus B JajbHEIIIEM HEOOXOAUMBI IS MPOBEACHUS UCTIBITAHUM MO YCTaHOBIIEHUIO TPeOO-
BAaHMM K NOJIUIEMHUKY MOKapHOTO.

B cootBerctBuuM co cranmaptoM [10] Kk MOANIIIEMHHUKY MPEIBABISIIOTCS CIEAYIOIINUE Tpe-
OoBaHUs:

— €CJIM, COIJIaCHO MHCTPYKIMH IPOU3BOJIUTENS, HE ONPEAEIIEHO KOJIUYECTBO [IUKIOB YHUCT-
KU Mepe]l TPOBEICHUEM HCTIBITAHUN, TO MPOBOASAT MATh IIUKIOB YHCTKU;

— €CIIM MaTepuain OJHOCIOMHOrO M3JEIUs WU MOAKIAAKa MHOTOCIOMHOTO H3JAENHs IpPH
HOIIICHUM KOHTAaKTUPYET C KOXEH 4YelloBeKa, TO MaTepuaj HUCIHBITHIBAIOT IpH TeMmIepaTrype
(260+5) °C. Martepuan He T0KEH BOCIUIAMEHATHCS WM IUIABUTHCS, a TAKKE UMETh yCaaKy 00-
nee 10 %;

— MPEABIBIAIOTCS TPeOOBaHUS K 3alIUTHBIM cBoiicTBaM MmaTepuana C30, a Takke K HC-
TIOJIHEHUIO IIBOB M KpaeB (IIBBI M Kpasi TOJDKHBI CIIUBATHCS M 00pabaThIBATHCSI OTHEYCTOWYUBOM
HUTHIO);
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— JOTMOJMHUTENbHOE UcTibITaHue KoMiiekTa C30 A MpOrHO3UPOBAaHUS OKOTOB, TPOBOJISAT
cornacuo 'OCT ISO [11];

— OLIEHKa MAaTepuajoB U MAaKETOB MaTEPHAJIOB, MOJBEPraéMbIX BO3AEHCTBUIO MCTOYHUKA
TEIJIOBOTO U3ITyUYEHHUsI, IPOBOJAUTCS B COOTBETCTBHUH CO CTaHAapToM [12].

Kpome Toro, crangapT onmuchIBaeT NPOBEIECHUE SKCILUTyaTAllMOHHBIX MCHBITAHUM 3alllMT-
HBIX cBOUCTB C30, KOTOpBIE 3aKIIIOYAIOTCS B 00SCIIEYCHUN JIOTTOTHUTEIBHOMN 3alIUTHI OT TeTia u
IJJAMEHHU U IPOBOJSATCA € UCIIOJIB30BAHUEM MOJTHOTO KOMIUIEKTA OJI€KbI.

EBponeiickuii ctannapt [13] pernamenTHpyeT TpeOOBaHUS K MOANUIEMHHKY IMOKAaPHOTO.
JlaHHBIN CTaHIAPT YKAa3bIBAET HA B3aMMOCBS3aHHbIE TOKYMEHTHI [14-16], B KOTOPBIX MPOMUCAHBI
METObl MCIIBITAaHUI U BCIIOMOTraTeNbHOE 000py0BaHUE. Y CTOMUMBOCTD K BO3IECHCTBHIO OTKpbI-
TOTO IJIAaMEHU OTpenesaeTcsl corjacHo Meroay, ykazannomy B ['OCT ISO [14]. Crangaptsr [15-
16] ycraHaBIMBaIOT METOJBI IO OIPEIEICHUIO YCTONYMBOCTH K BO3JEHCTBUIO TEMIIEpPATyphbl
OKpY>KaloIlei cpebl U BO3JAECHCTBUIO TEIJIOBOTO MOTOKA.

Taxum 00pazom, Ha OCHOBaHMM aHanu3a 3apyOexHbix THIIA, MOXXHO BBIIETUTH OCHOB-
Hble Terulo(pu3NYecKue MOoKa3aTeslHd, KOTOpble HEOOXOAMMO NpPEeabsABISATh K MaTepuagaM IMOJ-
IIVIEMHUKA [105KapHOTO:

— YCTOMYMBOCTH K BO3JIEMCTBUIO OTKPHITOTO IIJIAMEHHU;

— YCTOMYUBOCTD K BO3ICHCTBUIO TEMIIEPATYPbI OKPYIKAOLLEH Cpebl;

— YCTOMYUBOCTH K BO3/IEMCTBUIO TEIJIOBOrO MOTOKA.

B Tabnuue 1 cBeaeHsl TpeOOBaHUY MO TETIO(GU3NIECKUM MTOKA3aTEISIM, MTPEIbSIBIIIEMbIE K
CHU3 ronoBel — NOJUUIEMHHUKY U3 niepedurcieHHbIX Boie THITA.

Ta6auua 1. — CpaBHuTeIbHAA TA0INIA TeMI10pU3HIECKNX MOKA3aTeIeil, MPeAbABIsIeMbIX K MATEPHALY
MOAILTeMHHKA

HanmeHnoBanue mokazaTtens T'OCT P 53264 T'OCT ISO 11612 EN 13911

VY CTOMYNBOCTE K BO3JIEHCTBHIO He MeHee 15 ¢ He MeHee 10 ¢ He MeHee 10 ¢
OTKPBITOTO TTAMEHHU

VY CTONYNBOCTE K BO3JEHCTBUIO TEM- 300 °C, 26015 °C, 26015 °C,
IepaTypsl OKPYIKAFOIIEH CpelIbI He meree 300 ¢ He meHee 300 ¢ He meree 300 ¢

VY CTONYMBOCTE K BO3IEHCTBHIO 5,0 kBt/m2, 80 kBt/M?, mo Hapymenus | ot 5,0 kBt/m? mo 10 kBt/m?,
TEIUIOBOTO TIOTOKA He MeHee 240 ¢ CBOWCTB Marepuaia He meHee 180 ¢

CoBmectHO ¢ HayuHo-mpakTHueckuMm LEHTpoM Burebckoro o06macTHOro ympaBlieHUs
MYC (nanee — HIIL[ Bure6ckoro YMYC) u Ha ocHOBaHMM aHanu3a 3apyoexxHbix THIIA, pa3pa-
00TaHa METOJMKA TIPOBEICHHS MCIIBITAHU 110 OIIEHKE 3alIUTHBIX CBOWCTB MOIIJIEMHHUKA TT0XKAP-
Horo. Meroauka pa3zpaboTaHa ¢ ydeToM cranaapTa [9], Tak Kak B HEM COJEpPXKHUTCS HauOoJjbliee
KOJIMYECTBO KOHTPOJIMPYEMbIX NokKa3aTesneid. OJJHaKO CTOMT OTMETUTh, YTO B HACTOSIIEM CTaH-
JapTe HeYeTKO (HeT TOYHO ONpeETIeHHbIX KPUTEPUEB) OMUCAH aHAIM3 PE3YJIbTAaTOB MO KAXKAOMY
METO]ly MCTIBITAHUN MaTepuasa MOoJIIJIEMHIKA IOKAaPHOTO.

[TosToMy, B Xoae pa3pabOTKH METOAMKH, MPOMU3BOJMICS OTOOp OOpas3lOB pPa3IUYHBIX
TEPMOCTOMKUX TPUKOTAXHBIX IOJIOTEH, KOTOPBIE MOJBEPIaluCh JIA0OPATOPHBIM HCHBITAHUSAM C
LIEJIBI0 COOTBETCTBUS UX Ha TEMI0(U3NYECKHE NTOKA3aTeNId U JOCTOBEPHOTO OINpe/IeIeHUs aHAH-
3a pe3ysNbTaToB MO KaKIOoMYy Mokazarento. CTOUT OTMETUTh, YTO «ONTHUMAJIbHBIE» IMOKA3aTelH
3alIUTHBIX CBOMCTB MOJIIJIEMHUKA MOXXAPHOro OyIyT OINpeesieHbl METOJOM MaTeMaTH4eCKOro
IUTAHUPOBAHMS B XOJI€ MacIITAOHBIX MCCIEAOBAHUN TEXHOJOTUU MPOU3BOACTBA U JTAOOPATOPHBIX
UCIIBITAHUM.

[IpynuuHON pa3pylIeHHs MaTepraia, clIeJ0BaTEIbHO, U3MEHEHUE €T0 3alUTHBIX CBOMCTB,
MOJKET CTaTh HE TOJBKO BO3/IEHCTBUE BBICOKON, HO M HU3KOM TeMIlepaTypbl. 3MMOM MUHUMAaJbHAsI
TemmepaTypa Bo3ayxa B bemapycu moxer pocturate mMuHyc 40 °C, naHHBIE KIMMaTHYECKHUE
YCIOBHUS MOTYT CTaTh NPUYMHON pa3pylleHUs u3aenus (IMOBEPXHOCTHBIM H3HOC, M3MEHEHUE
CTPYKTYpbl MaTepHaa u Jip.).
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B cBs13u ¢ TeM, 4TO MokapHbIe-CIacaTeId BHIMOIHIIOT CBOIO paboTy MPH pa3IUuYHBIX KIIH-
MaTHYECKUX YCIOBHSX (TIPOBEICHUH aBAPHITHO-CIIACATEIbHBIX U JPYTUX HEOTIOKHBIX padoT (1a-
nee — ACu/IHP)), HeoOxoaumo yuuThIBaTh IpH ompeAeseHun 3amuTHeix cBoicTB CU3 «Iloa-
IIVIEMHUK [M0’KapHOT0» MOKa3aTeslb HA MOPO30CTOMKOCTh (MOPO30CTOMKOCTh — CIIOCOOHOCTh Ma-
Tepuaja B HACBIIIEHHOM BOJIOM COCTOSIHUU BBIIEPKUBATh MHOTOKPATHOE MOMEPEMEHHOE 3aMOpa-
KUBAaHUE U OTTauBaHME 0€3 BUIUMBIX IPU3HAKOB pa3pylLICHUs U 0€3 3HAUUTEIbHOIO MOHUKEHUS
MIPOYHOCTH).

Ha ocHoBaHMM M3J10)KEHHOTO pa3paboTaHa METOJMKA MPOBEICHHS UCIBITAHUHN 0 OLIEHKE
3amuTHBIX cBOoMCcTB CU3 «IloanuieMHUK TOKapHOTO.

MeToanka npoBeJeHUsI UCNILITAHUNA MO olleHKe 3aIuTHBIX cBoiicTB CU3 «llogmiiem-
HHUK MOKapHOro». CyIIHOCTh METOIWKH MPOBEACHUS MCIBITAHUMN 3aKII0YAETC BCECTOPOHHEM
u3ydyeHun 3amuTHbIX cBOHCTB CU3 «llommmemMHuK moxkapHOTro» (ompezeneHue (U3NKO-
MEXaHUYECKUX, TETNIOPU3NYECKUX TTOKa3aTesel, MoKa3aTess Ha MOPO30CTOMKOCTh, a TaKKe HOP-
MaTUBHBIX 3HaYEHUH IT0Ka3aTeaeil U METO/IbI UX ONPEAEICHUS).

Macca noamnieMHAKa TIOKapHOTO JI0/DKHA COCTaBIATh He Oosiee 0,35 Kr u ompenenseTcs
MyTEeM B3BEIIMBaHMS Ha Becax cpenHero kiacca tounoctu o ['OCT [17].

PasmepHbIif psi MOANUIEMHUKA MOXAPHOTO OMpeaensercs (B 3aBUCUMOCTH OT pa3Mepa
roJIOBBI B 1nana3oHe ot 54 1o 62 cm) no crangapty [18].

[ToBepXHOCTHYIO IJIOTHOCTh MaT€pUalia ONPEASIAIOT 0 cTanaapty [19].

Pa3peiBHas Harpys3ka maTepuana NOALUIEMHHMKA MOXApHOTO OINpEAENseTcs MO CTaHaap-
Ty [20].

W3MeneHne TUHEHHBIX pa3MepOB MOCIE MOKPBIX 00pabOTOK MIIM XMMUYECKON YUCTKU Ma-
Tepuaia MoIIICMHHUKA ToKapHoro onpeaesstoT mo THITA [21-22].

B CTb [23] xopo11o paccMOTpPEH METOJ ONpEAEIEHUs] YCTOMYMBOCTH Marepuaia K BO3-
JEACTBUIO OTKPBITOTO IUIAMEHHU. Y CTOWYMBOCTh MaTe€prala K BO3JAEHCTBUIO OTKPBITOrO IIAMEHHU
MO>KHO OIPEIEINIATh ABYMs CIIOCOOaMHM: TPU MOBEPXHOCTHOM U KPOMOYHOM 3akuranuu. IIpu uc-
MBITAHUH TEPMOCTOMKOIO TPUKOTAXKHOTO IMOJIOTHA MOALUIEMHHKA MOXAPHOTO HEOOXOAMMO HC-
I10JIb30BaTh MMOBEPXHOCTHOE 3a)KUraHue npu 5 u 15 ¢. DTo cBA3aHO C TEM, YTO CYILECTBYIOLIHNE
TEeKCTUJIbHBbIE MaTepHalbl (TKaHU, TPUKOTAX), KOTOPbIE B HACTOSIIEE BPEMs UCIOIb3YIOTCS MPU
pazpabotke C30 umerot cnenuduyeckre cBoicTBa, a MIMEHHO HE TOPAT IpH 15 ¢, HO B TOXe Bpe-
Ms IIpH 5 ¢ BpeMs UX OCTaTOYHOI'O TOPEHUS WU TICHUS MOXET COCTaBIIATH Ooee 2 C.

Marepuan CUMTAIOT BBIAECPKABIIUM HCIBITAHUS, €CIM BPEMsI OCTATOYHOI'O TOPEHUS WU
TJICHHsI COCTaBIIsSIET He bosiee 2 c.

Te xe pe3ysbTaThl UCIBITAHUS JOJIKHBI MOTYUYUTHCS U MOCIE IATH CTUPOK MaTepuaia Io
I'OCT [22].

OmnpeneneHne ycTOMYMBOCTH Marepuaja K BO3JCHCTBUIO TEMIIEPATyphbl OKpYXKarolleu
cpenbl 10 300 °C 1 u3BMEHEHUS IMHEWHBIX Pa3MEPOB IOCIIC HarpeBaHUs OMPEEISETCs COTIACHO
CTb [23]. JIabopaTopHble UCTIBITAHUS MO3BOJSIOT YCTAHOBUTH, YTO MaTepHal BBIACPHKAT HCIIbI-
TaHUs, €clIM Ha BceX Mpobax He MPOU30IILIO:

— paspylieHus MaTepuaia (oraBieHus, 00yriIuBaHus, Iporapa);

— BOCIUIAMEHEHUS,

— ycaaku 00pa3IoB MaTepHaia 1o OCHOBE (UIMHE) U YTKY (mmpune) 6onee 5 %;

— CHWXeHUs pa3peiBHOW Harpy3ku Hiwke 250 H (o miunae) u 200 H (o mmpune).

Metoxn u 06opyioBaHME 10 ONPEACTICHUI0 YCTOWYMBOCTH MAaTEPHAIOB BO3ACHCTBHIO TET-
JIOBOTO TMOTOKA INIOTHOCTHIO 5,0 KBT/M? mpoBoautcst o ctangapty [23]. JlabopaTropHbie ucmpiTa-
HUS TIO3BOJIAIOT ONPEAETUTh, YTO MaTE€pUa BBIACP)Kal UCIIBITAaHU, €CIIM Ha BCeX Mpobax He Mpo-
M301I10:

— paspylieHus MaTtepuaia (oraBieHus, 00yTriIuBaHus, Iporapa);

— BOCIUIAMEHEHUS,

— CHIKEHUs pa3pbiBHOM Harpy3ku Huxke 400 H (o anune) u 320 H (1o mupune).
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Metoa mnpoBeaeHHS MOPO30CTOMKOCTH MaTepuana U BCIIOMOTaTesIbHOE 000pyaoBaHHE
onpeneneH B CTh [23]. JlabopaTopHbie HCTIBITAHUS TO3BOJISIIOT OMPENETUTh, YTO MaTepuail BbI-
Jiep>Kajl UCIIBITaHMsI, €CJIM Ha BCeX MPOoOax He MPOU30ILIO:

— pa3pyl1eHus (M13MEHEHUE CTPYKTYpbl MaTepuaa, moTeps HeJI0CTHOCTH);

— CHIDKEHUs pa3pbiBHOM Harpysku Hike 400 H (o anune) u 320 H (o mupune).

[lo pe3ynbpTaTaMm npeaBapUTENbHBIX JTAOOPATOPHBIX MCIIBITAHUM, TPOBEIEHHBIX HAa HCIbI-
taTenbHOU 0aze Hayuno-npakTuueckoro nenrpa Burebekoro obnactHoro YMUC, ycTaHOBJIEHBI
II0KA3aTeNH, ONPEAEISIIOIINE 3allUTHBIE CBOMCTBA NOJIIIEMHUKA [T0)KapHOTO U OLIEHKA Pe3yJIbTa-
TOB UCIIBITaHUH (Tabnuna 2).

Ta6auua 2. — [loka3aTenu, onpeaeasiionye 3alUTHbIE CBOHCTBA MONIIEMHHKA MOKAPHOT0 U OLIEHKA Pe3yJIb-
TATOB MCHBLITAHUH

HaumeHoBaHue mokasarens OrieHKa pe3yabTaToB
VYcToiuuBOCTh K BO3IEHCTBUIO He nonyckaercs:
OTKPBITOTO IUIAMEHH; C, HE MEHEee - BpEMEHH OCTaTOYHOT'O FOPEHHs U BPEMEHH OCTaTOYHOTO TIIEHHs He Ooee
2c.
VY cToMUNMBOCTD K BO3AEHCTBUIO He nonyckaercs:
TeMIepaTyphl OKPYKAIOMIEH cpesl | - pa3pyIIeHus MaTeprana (OIUIaBIeHUs, OOYTIMBaHNUs, IIPOrapa);
1o 300 °C - BOCIIJJaMEHEHUS;
- ycaznku o0pa3loB MaTeprana o OCHOBE (IJIMHE) U yTKY (mmpuHe) Oonee
5 %;
- CHW)KEHHS pa3pbiBHOW Harpy3ku Hipke 250 H (o gmuae) u 200 H (mo
HIMPHHE).
VY cToiuuBOCTh K BO3JEHCTBUIO He nonyckaercs:
TEIUI0BOro motoka 5,0 kBt/m? - paspylieHus Matepuana (OIUIaBJICHuUs, OOYIJIMBAHNUS, IPOrapa);
- BOCIUIAMEHEHHUS;
- CHIDKeHus pa3pbiBHON Harpysku ke 400 H (o ammue) u 320 H (o
HIMpUHE).
Mop030CTOMKOCTh He nonyckaercs:
- paspymieHus (M3MEHEeHHEe CTPYKTYpPBI MaTepHala, MoTeps EIIOCTHOCTH);
- CHWXEHHs paspeiBHOW Harpysku Hibke 400 H (mo mmure) u 320 H (o
IITUPUHE).

3akarouenue. B pe3ynbraTe H3yueHHUs] CTATUCTUUECKUX JAHHBIX 110 OXOTraM JIMIa, MOJIy-
YEHHBIX M0)KapHBIMHU-CIIACATEISIMUA B pe3yJibTaTe JMKBHJIALMM MOKapOB, ONpeseeHa HeoOXo1u-
MOCTh pazpabotku gononHuTeasHoro CU3 «IloanuieMHUK TOKAPHOTOY.

s ycraHOBIEHHsS KOHCTPYKTHBHBIX M 3aLUTHBIX CBOMCTB NOJIUIEMHHUKA MOXAapHOTO
MPOBE/ICH 0030p TEXHUYECKHUX HOPMATHBHBIX MTPABOBBIX aKTOB, PETIAMEHTHUPYIOIINUX TPEOOBaAHHS
K nanHomy CH3.

B cBs3u ¢ orcyTcTBHeM B Pecniy6nuke benapych HOpMAaTUBHBIX aKTOB, yCTaHABIMBAOIIUX
TpeOOBaHUS MO KOHCTPYKTUBHBIM M 3AIIUTHBIM CBOWCTBAM K MOALUIEMHUKY IMOKapHOTO, pa3pa-
0oTana MeToauKa npoBeaeHus ucnbsitanuil st CU3 «lloanuieMHIK OXKapHOTOY.

B OCHOBY METOAMKM IPOBENEHUS HUCIBITAHUN IO OLICHKE 3alIUTHBIX CBOMCTB MOJILIEM-
HUKA IMOKAPHOTO TIOJOXKEHA METOJMKa cTaHmapTa [23], ompeneneHbl (U3UKO-MEXaHUYCCKUE H
TeIopU3NUecKue TpeOOBaHMs, YCTAaHOBJIEH JOMOJHUTENIBHBIA MOKa3aTedb 3aIlIUTHBIX CBOMCTB
MaTepualia MOJIIJIEMHUKa Ha MOPO30CTOMKOCTh. [lo pe3ynbraTam J1abOpaTOpHBIX HCIIBITAHUH,
IpOBEAECHHBIX Ha ucnbiTaTenbHol 6a3e HIIL Bure6eckoro YMUC, onpenenena oleHka pe3ybTra-
TOB I10 KaXJOMY ITOKA3aTEINI0, ONPEAEISIIONIEMY 3al[UTHBIE CBOWCTBA MOJUUIEMHHKA [T0KAPHOTO.

B nansneimeMm mianupyercs:

— MCCIIEIOBaTh CBOMCTBA Pa3IMYHON TEPMOCTONKOW MPSIKU, KOTOPYIO MOKHO OyneT uc-
M0JIb30BaTh IMPH NMPOU3BOACTBE TPUKOTAKHOTO IOJIOTHA, M3 KOTOPOro OyaeT M3roTaBIMBAThCS
CU3 «lloanueMHHUK TOXKAPHOTO;
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— H3YYUTh TEXHOJIOTHIO NMPOU3BOJCTBA TPUKOTAKHOTO IMOJOTHA, KAKHME€ TEXHUYECKHE MO-
MEHTBI OyIyT BIMSTH HA 3aIIUTHBIE CBOWCTBA MOALUIEMHHMKA MOXKAapHOTO (COCTaB MpskKH, Mapa-
METpBI IETETBHOM CTPYKTYPBI, INIOTHOCTH U Jp.);

— MPOBECTU UCTIBITAHUSI OTOOPAHHBIX TPUKOTAKHBIX MOJOTCH U MOATBEPAUTHh UX MPHUTO-
HOCTb JJI1 IPUMEHEHHUSI B IPOU3BOJICTBE MOIIEMHHKA MI0KAPHOTO;

— ONPEIENIUTh «ONTUMAIbHYIO» KOHCTPYKLHIO IMOJALUIEMHHMKA I0KAPHOTO, ONpPEAEIUTh
pacxoi ChIphbsl HA EIUHUILY U3AENUs U MPOU3BOAUTEIHLHOCTD BSI3aIHHOIO 000PYI0BaHUS, UCTIONb-
3yeMoro sl NpoeKThupoBanus nanHoro CIU3;

— pa3paboTaTh 3KcniepuMeHTanbHbie 00pa3iel CU3 «lloanmieMHUK MoKapHOTO0», OPraHu-
30BaTh MpoBeaeHue onbiTHONH Hocku B OITUC no pa3zpabotanHO# nporpaMme;

— IPUMEHUTH Pe3yJIbTaThl MOJYYEHHBIX UCCIEI0BaHUI IPU pa3paboTKe MPOEKTa TeXHUYe-
CKOTO HOPMATHBHOTO MIPABOBOTO aKTa, perJameHtupyromiero tpedoBanus k CU3 «llognumeMHuk
MTOKapHOTO».
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ANALYTICAL REVIEW OF FOREIGN TECHNICAL NORMATIVE LEGAL ACTS
WHICH SPECIFY REQUIREMENTS TO THE FIREFIGHTER HOODS

Tatsiana Sheremet
Oleg Navrotsky, PhD in Technical Sciences

Establishment «Scientific Research Institute of Fire Safety and Emergencies»
of the Ministry for Emergency Situations of the Republic of Belarus, Minsk, Belarus

Nikolay Dmitrakovich, PhD in Technical Sciences

State Educational Establishment «University of Civil Protection
of the Ministry for Emergency Situations of the Republic of Belarus» Minsk, Belarus

Purpose. The development of the national experimental sample of a firefighter hood.

Methods. The analytical review of foreign technical normative legal acts (hereinafter — TNPA),
which establish requirements for firefighter hoods and methods of their testing. The development of test
methods for assessing protective properties of firefighter hoods. The results of the analysis are used to de-
velop the national sample and to establish productive and protective requirements for a firefighter hood.

Findings. Under the conditions of the absence of the regulations establishing the requirements to
structural and protective properties of a firefighter hood in the Republic of Belarus, the test procedures for
PPE «fire hood» were developed. Constructive and protective properties of fire hoods were analyzed, and
the technical normative legal acts regulating the requirements for this PPE were reviewed.

Test method for assessing protective properties of the firefighter hood determining physical, me-
chanical and thermal requirements is an additional indicator of the protective properties of the material of
hood. The results of laboratory tests conducted on a test basis of SPC Vitebsk department for emergency
situations define the protective properties of the firefighter hood.

Application field of research. The obtained results will promote the development of a prototype of
PPE «fire hood».

Conclusions. As a result of studying of statistical data on facial burns received by firefighters and
rescuers during the liquidation of fires, the need for additional PPE «fire hood» was substantiated.

Keywords: special protective clothing, personal protective equipment, firefighter hood.
(The date of submitting: September 6, 2017)
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conditions. State standard of the Republic of Belarus. Confirmed 01.01.2010. 35 p. (rus)
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B cny4yae BO3HMKHOBEHHS MOXKapa B 3AaHUM HEOOXOAMMO COOpaTh Kak MOXHO OOJbLIE IMOJHOW WH-
¢dbopmanuu o ropsmem 3aaHun. MMes Takyro HHGOPMALIUIO, TI0OXKAPHBIM pacueT MOXKET CBOEBPEMEHHO BbI-
exaTh K MECTY NMPOUCIIECTBUS IS TIOJJaBIICHHS OTHsI HA paHHEH CTaJIny.

Hcnone3zoranue Texuonoruu 10T (Internet of Thing — MHTepHeT Bemieii) MO3BOSET B PEXKHUME pe-
AJIbHOT'O BPEMEHHM KOHTPOJIMPOBATh KOOPAMHATHI U TEKYyIIEe COCTOSHHE IIPOTHBOIOXKAPHOTO 000pYyAOBa-
HUS, TAKOT'O KaK MOYKapHble THIPAHTHI, JBIMOBBIC M3BEINATENH, U3BEIIATENN IIAMEHHU, cOOUpaTh HHPOP-
MAIMIO0 O COCTOSIHUM KOHCTPYKUUH 3[aHUH M PacIIOIOKEHHs ovara BO3ropaHus. AHAIUTHYECKOE MOJEIH-
pOBaHHE JaeT BO3MOXKHOCTH CIIPOTHO3HPOBATH XapakTep PacHpOCTpPaHEHHs IOXKapa, MECTONOJIO0KEHHUE
MOCTpaiaBLINX JIIOJEH U MoXKapHBIX-criacareneil. Takast uHpopMaIys MOKET OBIThH MOJIE3HOI cracaTessiM
B X0/I€ IMKBUAALUH [T0YKapa, 3HAUUTENFHO TOBBIIIAs 3PPEKTUBHOCTD MOKAPOTYIIECHHS U CIIACCHUSI.

[IpoBenen psn ucciaeqoBaHUM MO OOHAPYKEHUIO MOYKAPOB B BBICOTHBIX 3AHUSX, BKIIOYAIOIIMX
TEXHOJIOTHIO AMHAMHYECKOH OLIEHKHU IOJICH MOXapHOIo PHCKa B MPOLECCe PearupoBaHMs, CUCTEMY JIOKa-
JU3AlU TIEPCOHANA B BBICOTHBIX 3/IaHUSX M CETEBbIC IMOXKAPHBIC TEXHOJOTUH. YKAa3aHHBIE TEXHOJIOTHUH
MOTYT IIOMOYb PYKOBOAMTEIISIM TYIIEHHS M0YKapa MPOU3BOIUTH Pa3BelIKy Ha MOXKape U ClIaceHUe JoAeH, 1
y>Ke anpoOUpOBaHbl B OAHOM U3 MOXKapHBIX MoapasaeneHuil Kuras.

Krroueswvie cnosa: noxkapHasi CUrHalM3anus, OKapHasi CUTHAIM3alUs B PEKUME PeajJbHOro BpeMe-
Hy, 10T, UaTepHeT Beliel, fMHaMUKa MOXKapHOTO PUCKA, TIOKAPHBIA pacyer.

(Moctynuna B penakiuio 28 centsiops 2017 roma)
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APPLICATION OF FIRE DETECTORS’ REAL-TIME ALARM INFORMATION
FOR HIGH-RISE BUILDING FIRE COMMAND

Shu X.M., Wu J.J., Tang S.Y., Hu J., Guan J.F.

Purpose. Once a building fire broke out, it is imperative for the fire department to col-
lect the burning building’s comprehensive information as much as possible. With these infor-
mation, fire brigades are able to be dispatched and rush into the fire scene to eliminate fire at
early stage.

Methods. Using 10T technology, we can achieve the monitor's position and running
state of the fire-fighting equipment such as fire hydrants, smoke detectors, flame detectors in
real time, and grasping the structural information of the building and the location of the fire
source. By simulating the trend of fire spread, the location of the trapped people and firefight-
ers can be inferred. This information can provide reasonable suggestions for on-site command,
which will greatly improve the efficiency of fire fighting and rescue.

Findings. Using real-time information of fire loT facilities, we can improve the effi-
ciency of fire fighting and fire rescue significantly.

Application field of research. Used in the field of fire detection, monitoring, early warn-
ing and fire emergency rescue.

Conclusions. We have completed several fire detection researches on high-rise build-
ing, such as dynamic fire risk mapping technology in fire dispatching, personnel localization
system inside high-rise buildings and fire networking technology. These technologies can help
fire commandersconducting in fire rescue and fire distinguish, and it has already been applied
in one fire brigade in China. Summary of the article is made, evaluation and recommendations
are given, perspectives of further research are proposed.

Keywords: fire detection, real-time fire alarm information, Internet of Thing, dynamic
fire risk, fire command.

(The date of submitting: September 28, 2017)

Introduction. Fire safety has been a major problem that can’t be ignored and must be faced
in China. More and more high-rise buildings have been constructed and some of them break out of
fire in metropolis cities, such as the CCTV Tower Fire (Beijing, 2009), Jiaozhou Road Fire (Shang-
hai, 2010), Dynasty Wanxin building Fire (Shenyang, 2011), and so on. According to an incomplete
statistics, from 2004 to 2010, the number of China's high-rise building fire accidents is more than
100,000. 607 of them are of very serious high-rise building fire accidents, which caused 4181
deaths, 4844 disabilities, andthe direct economic losses is 1.45 billion yuan in total [1]. Skyscraper
fire is one of the most technical fire suppression challenge for the modern fire departments. A highly
organized and cooperated fire brigade is necessary to suppress or extinguish the fire.

The fire building’s information. The fire building’s information, including real-time, dy-
namic information and static information. All the information is required for the fire command to
dispatch the firefighters. When firefighters arrive at the fire scene, the most important information
is shown as below:

(1) the location of burning building;

(2) the horizontal coordinate of fire source and its layers in the building;

(3) the number of trapped people and their locations;

(4) the locations of fire hydrants;

(5) whether other hazards are happening in the building;

(6) the fire spread rate;

(7) the best path to attack the fire.

All the decisions need to be made within 30 seconds after fire brigade arrive in the fire
scene. So, the information above is critical to support fire commander to make decision on fire
rescue scene.

447



BecmHuk YHusepcumema epaxdaHckol 3awumsl MYC Benapycu, T. 1, Ne 4, 2017

The smart fire fighting system. In fact, fire detectors installed in high-rise buildings can
provide so much important information for the fire commanders to make accurate decision. Fire
detectors can detect whether fire broke out in its’ coverage area easily. And it can continuously
figures out how many rooms have caught fire and measures the fire spread rate. If some sensors
are installed on hydrant water, they can detect real-time water pressure, and fireman can correctly
decide which fire hydrant to be connected. And, if we have detected each person’s location in the
building, we can properly infer how many people are trapped in fire and their locations after fire-
fighters rush into the fire scene. In this way, the firefighters can implement a rapid life rescue.

Using networking technology, the smart fire fighting system can grasp the running state of
building’s fire fighting equipment in real time. As shown in Figure 1, in the command center, it
can get the information of the detector in entire floor, the position and operation of the fire
fighting equipment. Once one of the sensors breaks down, it will b shown on the interface. Once
the detector alarms, the alarm position could be determined immediately.

wifl
anme: I TR A4 : 3

SR B m | e || | BEC ] L L]

LT Beplietgrpresl goge OOz eaE o] reussl E L L |

P : -
i [ ' "
| 1
_-= 1 * : 1 | - -4
- I8 T A S ‘ L 1 [
3 : FEE s i —
e s 5 3 ] 2 . | pp— i .
o TR AR 'l o
] -+ | |
i e o WBEROEE L o, |'"£4
er SETE it
Fahib g4 | | pelt | _
IR B AR B [ 1 .
s AR ' 1 i
PR LA R3S =
P s ]
CRRE G R PIE ’ :
: & ® -
e

Figure 1. — The operation of the fire control facilities

Different colors represent different status of equipment. Where: blue represents the normal
operation of equipment, gray represents the equipment is damaged, red represents the equipment
have sent an alarm signal. Fire hydrant has two states: blue represents normal water pressure, gray
represents the water pressure is too low or the fire hydrant is damaged. Escape channel has two
states: green represents no danger, red represents a fire is happening.

Once the fire happens, the alarm system will generate the fire alarm map automatically.
The map of the fire building location can help to determine the surroundings of the building, and
help firefighters to determine the position of fire truck; the map of alarm floor and room location
can help firefighters ensure the forward path. Even if firefighters are not familiar with the archi-
tecture, they can quickly enter and eliminate the fire.
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Figure 3. — Alarm floor and room location information

When the command center receives the alarm information, the alarm system can generate
the deployment map of the surrounding fire force automatically. This map includes the number
and location of the fire stations surrounding the fire, firepower of each station, the distance be-
tween the fire station and fire site. According to this map, the command center can release dis-
patch instruction to squadron.

iR

Figure 4. — (a) Fire station information, (b) Distance of fire station and fire source
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We should pursue the process control rather than some point control for high-rise building
fire [2]. According to the three-dimensional structure of the building and the order of alarm time,
the smart fire fighting system can predict the direction and range of the flame and smoke, and then
determine the fire fighting strategy and escape path.
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Figure 5. — Smoke spread map

Once the smoke alarm response, the smart fire fighting system can be transferred out of the
floor plan. According to the response of the detector state, we can make a reasonable judgment on
the spread of the fire. The deep yellow zone represents the room which on fire, and the light yel-
low zone represents the area where is likely to be on fire in a short period of time. Once the flame
spreads to the fire zone, the fire shutter will automatically start to prevent the flame from spread-
ing. With the development of the fire, the red area indicates the area where the detector has failed,
suggesting that the area has high risk. If the rescue team arrives at the fire scene, the fire fighting
route can be displayed on the system, leading firefighters enter the fire scene safely.

Figure 6. — Fire spread map and optimized rescue path
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Conclusion. The real-time data of fire service facilities is of great significance to fire
fighting and rescue operations. On the one hand, we know the operation of the fire facilities and
repair the failure facilities on time. On the other hand, once the building is on fire, we can predict
the spread of smoke and flames, that can help the fire commander’s conducting on fire fighting
and rescue operations.

We have completed several fire detection researches on high-rise building, such as dynam-
ic fire risk mapping technology in fire dispatching, personnel localization system inside high-rise
buildings, fire networking technology. And these technologies have already been applied in some
fire brigade in China.
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OCHOBBIBasICh HA aKTYaJIbHOW CUTyallMH B OOJIACTH IMOXKApHOU Oe3omacHoCcTH palioHa buncuTH, co-
371aHa aJIeKBaTHAsl CUCTEMa YIIPABJICHUS C IeTbI0 00eCIeueHHs MOXKapHOH 0€30IacHOCTH U TAPMOHUYHOTO
pa3BUTHS JAaHHOTO paiioHa. [IpemymoskeH METOJ] CETEeBOTO YIPaBJICHUS, KOTOPBIA IMO3BOJISIET OOECIICUYUTH
CTaHJIAPTU3ALUIO0 M BBICOKYIO A(PPEKTUBHOCThH MOKAPHOH 0E30MacCHOCTU paiioHa, Pealu30BaHBI COOTBET-
CTBYIOIIIUE MEPHI U BHECEHBI MPEATIOKEHHUS TI0 ONTUMH3AINHN MPAKTHKH YIIPABICHUS 0€30MaCHOCTBIO paii-
OHAa. Pe3ynbrarhl HCCIIeOBaHUS MOTYT OBITh UCIOJIB30BaHbI B pailoHaX, HYKJAFOIIUXCS B CTaHIapTU3AIH
MTO’KapHOU 0€30MTaCHOCTH M MOBLIICHUH e¢ d((HEKTHBHOCTH.

Knroueswvie cnosa: TpakaaHCKas 3aliuTa, paﬁOH, IMoKapHas 6C3OHaCHOCTL, CCTCBOC YIIPABJIICHUC.
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RESEARCH ON GRID MANAGEMENT MODE FOR FIRE SAFETY OF COMMUNITY

Chen T., Chang Z.X., Wu L.L., Qiao C., Li Z.P., Huang Q.Y.

Purpose. Based on the actual situation of fire safety of community B in city A, setting
up a set of fire management system suitable for the community to guarantee the fire safety for
the community, and make the community service be more perfect and community develop
harmoniously and stability.

Methods. Through investigating the current situation of fire safety of community B in
city A, we find the existing problems, and put forward the method of grid management com-
bining with the actual situation of the community, so as to achieve the standardization and
high efficiency of the community fire safety. Grid management mode for the community fire
safety is discussed and analyzed, and the corresponding countermeasures and Suggestions for
optimizing the community fire safety management are put forward, and are applied to fire
safety management practice of the community.

Findings. Through investigating the current situation of the community fire safety, the
grid management mode is introduced to further optimize the fire safety management of the
community and better protect the community fire safety.

Application field of research. The research results of this paper can be used in commu-
nities with fire safety accidents, communities with fire safety hazards, or communities which
are to further standardize fire safety management and improve the work efficiency.

Conclusions. Through practice, grid management work for fire safety of community B
in city A basically achieved «three all», namely, fire protection dynamic «all clear», fire haz-
ards «all control», and popularization of fire protection knowledge «all-around».

Keywords: community, fire safety, grid management, three all.
(The date of submitting: September 28, 2017)

Introduction. With the rapid development of economy and society, the quality of people's
material, spiritual and cultural lives has been greatly improved. Meanwhile, citizens have growing
demands for social public security and there is a continuous increase in fire risks and pressure for
risk prevention. Under such circumstance, threats and opportunities are faced in managing public
fire safety. The public has more and more intense desires for social safety, with increasing appeals
for the government to strengthen fire safety management. With the fast development of internet
technologies, new media and tools have been upgraded. Thus, the public has the chances to partic-
ipate in supervising administration and social safety.

Jobs about fire safety have been always crucial parts of urban emergency management. Over
the past few years, public lives, living environment and supporting facilities have been progressively
improved with the constant increase of productivity. Meanwhile, communities have tended to be
centralized and enlarged. As urban residential communities become mature and perfect, new re-
quirements have been proposed for fire safety. Some problems become increasingly prominent in
streets and communities, such as uncontrolled fire safety and pipe leakage. In many areas, the con-
structions of fire protection facilities are severely postponed in communities, so it is impossible for
satisfy the needs of guaranteeing community safety and blind spots exist in fire safety [1-3].

Grid management divides cities and communities into some grids, assigning responsibility
to fire monitors in each grid and the local police station, refining the tasks to each grid, so as to
achieve that each person is responsible for an area and quantifying the tasks. And dividing the
specific area of each fire monitor and public security police station fire police in maps of every
city and community to achieve realize linkage of areas and universal coverage, put an end to the
situation that is out of control and oversight of management. Therefore, we take community B in
city A as research object, and it is necessary to promote and popularize grid management mode for
fire safety, comprehensively control the fire safety in communities, reduce management costs and
increase the efficiency of fire and emergency management for the final purpose of improving pub-
lic acceptability of and satisfaction with fire safety-management in managing urban fire safety [4].
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Current situation and existing problems of community B. With the development of the
country, fire protection must be constant. This should not be underestimated in the security and sta-
bility of society. We should work hard to ensure the fire safety management of the community, and
provide the city community with better public fire protection services. The public should know
more about fire safety knowledge. We should better coordinate the work of community fire safety
and achieve the synchronous operation of disaster prevention and disaster reduction to ensure the
safety of the public. Efforts should be made to improve the efficiency and security of community
fire protection so as to create a harmonious and peaceful society for the people. According to the
investigation, the current situation and existing problems of community B are as follows:

Firstly, there is a gap between the community firemen and the district fire brigade.

For many communities, they lack the strength of their own disaster relief, professional fire
protection teams, and knowledge of fire protection. In the event of a disaster, people of the com-
munity often call for the fire brigade. However, there is a certain lag between the arrival of the fire
brigade, and the best fire extinguishing period is missed, resulting in the expansion of losses. The
lack of concentration and mobility of the community firemen results in little practical effect on
disaster relief work. The problems district fire brigade is facing now are: the area of the district is
too large, the monitoring points are skimp, the disaster relief coverage is not high, the relief force
cannot arrive in the first time, and it is difficult to exert the biggest relief effect.

Secondly, the basic fire facilities in the community are too weak.

The fire facilities themselves are not complete, and there are many antiquated facilities.
Fire hydrants, fire extinguishers, fireman uniform, water belts, water guns and so on are seriously
inadequate, resulting in a serious lag in the construction of fire facilities.

Thirdly, failure to establish the awareness and concept of disaster prevention and relief.

The residents of the community are not sufficiently aware of disaster prevention and relief,
and have little understanding of the corresponding fire protection common sense and ability. It
lacks professional publicity and teaching staff in the community to organize the emergency
measures such as fire protection and rescue, which leads to the general weak in the concept of fire
protection among residents and the weak knowledge of self-help. How to save the general initial
fire, how to escape in the fire scene, and how to safely use household appliances, these fire protec-
tion common sense knowledge has not been thoroughly popularized and promoted. What is more,
not only is the fire protection common sense not understood, but the community fire protection
work is not be supported. People lack the overall escape sense of mutual aid. Even worse, public
fire protection facilities may be damaged, resulting in the inability of community firemen to use
the facilities properly.

Fourthly, the danger of community fire is serious.

From current fire safety situation, the hazards of fire include: First, there is serious damage
to the community fire protection facilities, which fails at the critical moment of the fire. Second,
fire protection access planning lags behind the urban community planning, often blocked or
blocked by concrete pier, so fire engines cannot enter. Thirdly, in recent years, the decorative ma-
terials used by the family are mostly combustible, resulting in a large increase in the fire load of
the family unit area. Fourth, the residential districts were developed adjacently, which had large
scale, resulting that population is concentrated, shopping centers, schools, kindergartens and other
assembly occupancies and gas stations and other dangerous chemicals areas are concentrated,
which increases the probability of fire.

Fifthly, the fire emergency command process has disadvantages.

The traditional fire alarm and fire protection procedures are based on the subjective expe-
rience of the alarm dispatcher and then mobilize the rescue force. Once misjudged, it will lead to
the failure of the whole fire rescue work. And the way in which the dispatchers understand the
damage is to rely on manual approach to implement, failing to give full play to the advantages of
network technology and wireless communication, which causes the fire response speed slow, and
masses satisfaction is not high.
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Discussion on the grid management mode of fire safety of community B in City A.
City A has actively grabbed the national social management innovation pilot opportunities since
2010, and explored the social management innovation of fire protection work, extends the four
level management system of the traditional «city, district, street, community» to the fifth level
«Community Grid», and divides the 155 urban community into 1110 community grid, each grid
has a full-time post administrator managing within the grid size[5].

(1) Based on the grid management, the basic level fire protection duties have been imple-
mented.

Starting from the integration of resources, improving the system and strengthening linkage,
we will solidify the work mechanism of community fire safety grid, and realize the normal man-
agement. Firstly, we integrate six types of personnel at the grassroots level. In the grid, the area
fire supervisor, community police, community comprehensive management engineer, security de-
fense firefighters, grid administrators, fire safety manager in grid unit are determined the basic fire
work «six responsible persons», defining fire protection duties and tasks respectively, carrying out
post, responsibility and quantitative management, and improving the joint control system of re-
gional fire prevention. The second is to standardize the fire protection process. In the city grid
management center, the establishment of grid fire basic information collection, fire emergency
command and disposal, fire safety day-to-day inspections, fire hazards reporting and supervision
system. Prepare and release the «guide» of grid fire control work, take centralized training, in the
form of a meeting instead of training, the training will improve the ability of fire protection. The
third is to strengthen the grid work docking. Establishing a regional contact system, each fire su-
pervisor organizes the grid administrators to conduct fire inspection once a week, and the fire bri-
gade convenes monthly community fire work meeting, supervises and comments on the comple-
tion of the fire work tasks. City grid management center incorporates the contents of firefighting
work into the performance evaluation category of the grid staff, and implements the «monthly as-
sessment, annual rewards and punishments», to promote the initiative of the grid staff in the fire
control work [6-7].

(2) With the support of information platform, mastering the dynamic of regional fire pro-
tection and control is realized.

In accordance with the thought that «information sharing, real-time updates, professional
use», establishing fire basic information system covering the whole city, to realize preliminarily
the dynamic control of regional fire. Firstly, building the information sharing platform. The basic
population information system is connected to the 119 command center and adding the fire ser-
vice information subsystem, to set up a fire information exchange platform. Departments of public
security, human resources and social security, civil affairs, justice, housing, disabled persons' fed-
eration carries out the association, comparison and inspection of collected information and fire
service information, to form a detailed database which contains the basic information of main ur-
ban area of 103,7 square kilometers, a population of 1 338 000, more than 20 thousand buildings,
and provide a powerful information support for the fire risk assessment, the focus of attention, fire
rescue and other comprehensive prevention work. Secondly, innovating information gathering
mechanism. The grid administrator collects relevant information according to the responsibility,
and uses the community electronic communication 3G wireless terminal to upload to the popula-
tion basic information system quickly, and exchange it to the basic fire information platform. The
grid supervision center adopts the method of combining «gathering on the surface» and «checking
on the spot», which not only realizes the accurate collection and dynamic updating of related in-
formation, but also avoids frequent information collection and repeated input. Thirdly, strengthen-
ing the professional use of information. By using GIS, presenting the basic information and distri-
bution of «human, house and thing» on the electronic map of the command center, realizing de-
termining fast and accurately the site and the best rescue line in fire fighting and rescue work, and
grasping comprehensively the surrounding circumstances of the incident site and the detailed con-
ditions of people in the incident building, to solve the problems which are base number is not
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clear, the situation is unclear, information is not expedite of service management objects, such as
the actual population, actual buildings, and focused groups and places [8].

(3) Aiming at integrated fire protection, effectively improving ability of resisting fire of the city.

Through the integration of resources, it realizes that fire monitor, fire protection, and fire
protection promotion combine organically in the grid. Through the extensive use of information
technology, we simplify the management process, realize the flattening command management of
the front line, and improve the execution of the basic fire protection and control. The first is to
implement the hidden trouble screening mechanism. Organize the grid related personnel to con-
duct fire inspection and register the book weekly in community and monthly in street office. Dur-
ing major holidays, periods of time and special governance, the grid management center shall give
unified instructions to organize the grid administrators to conduct targeted fire control safety
check. Connecting the fire hazard report complaint center with community electronic communica-
tion, timely investigate and treat the fire violations and fire hazards detected by the grid adminis-
trators. Second, realizing fire speed disposal. Equipping mini fire engines and fire protection bikes
for the street office and the community, uniformly purchasing life and death insurance for the grid
administrators, each duty squadron work together with community to perfect fire rescue plan and
organize regular exhibition drills. After the grid administrator found out the fire, he reports the
situation through the community electronic communication to command center at the first time,
and coordinated the relevant personnel to carry out the initial fire control. Third, deepening daily
fire protection publicity. Give full play to the advantage of the grid administrators close to the
masses, print the grid fire service cards, and send them to the community residents through the
grid administrators. Implement the fire protection publicity window project and set up fire control
publicity column within the grid. According to population basic information system, comprehen-
sively grasp the conditions of the single, people who live alone, the sick and other key personnel,
supervise and urge the grid administrators come to take care of them one by one. Through the sol-
id and meticulous propaganda, we effectively reverse the situation that special groups are vulner-
able to fire accidents [9-10].

Practice of grid management of community fire safety in city A.

(1) Reinforcing «three foundations» of community fire safety management.

Firstly, reinforcing the foundation of organizational construction. According to principles
that «street setting, scale moderate, seamless coverage, dynamic adjustment», dividing the 155
urban communities of city A into 1110 grids, and each grid is a new fire protection and control
unit. The original four-level fire safety organization and management system which is «city-
county-street office-community» is extended to the «grid» which is a new level, so as to achieve
the refinement and dynamic fire management services.

Secondly, reinforcing the foundation of group prevention and treatment. The municipal
government solves the establishment and guarantee of public welfare posts uniformly, in accord-
ance with the "one member a grid" standard, recruits in public 1110 community grid administra-
tors to undertake seven daily work including fire protection work. City public security bureau reg-
isters and establishes «eight members» volunteer team in accordance with the standard that com-
munity volunteer registration rate is 10 % of the population, in which, the number of comprehen-
sive information officers and public security fire inspectors reaches 25 000 and 18 000 respective-
ly, which effectively supplement the deficiency of public security personnel and firemen.

Thirdly, reinforcing the foundation of the construction of facilities. The municipal gov-
ernment regards implementing the fire protection planning as an important content of urban
streets, communities and other basic infrastructure construction, and as the focus of public finan-
cial security, and the government establishes a synchronous growth mechanism.

In 2016, the construction expenditure of public fire protection facilities, personnel and in-
formation platforms of the two levels of finance in the community and the city reached 68,8 mil-
lion yuan, which provided a strong guarantee for the foundation of the fire protection in the whole
city.
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(2) Perfecting «four systems» of community fire safety management.

Firstly, improving the basic information system of fire protection. Through the computers
and community electronic communication, population, housing and other basic information is col-
lected to the information platform. In the daily work, the grid administrator realizes the real-time
collection and input of the basic information. Mastering the «three dynamic» which are the key
people (such as the old and the sick, the mental patients, the construction site workers, and so on),
the property rights and the nature of the use of the houses, and the basic situation of the public fire
infrastructure in the grid (such as whether the fire hydrant is buried pressure, circle, damage,
whether the fire channel is blocked, occupied, the building is full of fire facilities, and so on).

Secondly, improving the fire hazard prevention system. Playing the role of grid administra-
tor, carrying out «double tour one day» in the area, that is, one and a half hours inspection respec-
tively in the morning and afternoon in the grid, which includes fire safety inspection, fire safety
reminder, as for risk and fire violations in the grid, supervising its rectification on the spot. If the
on-site supervision and rectification is invalid, contacting the area firefighters, police of the pri-
mary police station through the community electronic communication, and then the fire police of-
ficers ordered the rectification of fire hazards and correct fire violations. In addition, the masses
tell related information to the grid administrator or community comprehensive management sta-
tion. After finding or receiving the information about the dangers, the community will go to coor-
dinate and persuade then, if cannot solve, report it through the contradiction resolving system.

Thirdly, improving the fire protection knowledge publicity system. They are mainly the
daily inspection publicity and home publicity. For example, in the remediation of residential quar-
ters private car occupies the fire truck channel special action, the grid staff explain a wide range of
publicity through posting notice, releasing information and going to residents' homes, when find-
ing occupation of channel phenomenon, persuade, if invalid, report to the fire office or the police.
In New Year's Day, the Spring Festival, Ching Ming, «May Day», National Day, and other im-
portant festivals, carrying out a wide range of targeted fire fighting and control, and fire escape
and self-help knowledge of the fire propaganda activities to improve the ability of citizens to self-
defense and self-help, and leading the masses in the grid to actively participate in fire work to en-
hance the level of public fire safety management, maintain fire safety in the grid together to
achieve the purpose of building a harmonious community.

Fourthly, improving the fire emergency rescue system. With the help of information re-
sources of city population basic information system of city A, enhancing the command, schedul-
ing, decision-making, rescue efficiency of fire protection, and to achieve the quick and accurate
location of the incident, and the quick preparation of the best rescue line, a comprehensive grasp
of the surrounding situation, Master the details of the situation in the construction of the «two
quick», «two all» the «four effectiveness» advantage. At the same time, equipping with the corre-
sponding fire rescue equipment at the street «three centers» (convenience service center, compre-
hensive management complaint reporting center, grid management center), and the neighborhood
committee «three stations» (convenience service station, comprehensive management complaint
reporting station, grid management station). After receiving the alarm, the command center con-
tacts and cooperates with the grid administrator in time, reaches the scene and exchanges situation
in the first time, timely controls the initial fire, and does the coordination work after the arrival of
the fire brigade [11-12].

Conclusions. Through practice, community fire safety grid management work of city A
has basically achieved «three all», namely:

Firstly, fire protection dynamic «all clear». Through the information collection function of
community electronic communication, finding out the actual number of houses in each grid, in-
cluding safe evacuation condition, fire control facilities and fire rescue condition, so as to realize
«manage fire according to houses». The basic status of municipal fire hydrant in the grid is ob-
tained, and then number them and record the information into the national population basic infor-
mation system, so as to facilitate fire department to maintain and use it. Finding out the specific
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location of vulnerable people in the grid, so as to improve the pertinence of fire protection and
rescue.

Secondly, fire hazards «all control». Take advantage of the characteristics of grid staff fa-
miliar with environment and people, mastering the fire hazard and fire protection illegal acts in
the grid, and reporting to the fire hazard complaints center in real time to facilitate the inspection
and treatment of fire control personnel. Mastering the activity routines of special objects such as
mental patients in the grid and the activity routines of the elderly, children and other vulnerable
groups, to implement the visit and help measures to prevent accidents. Mastering the fire safety
features of the key periods, researching and formulating specific work measures to carry out fire
safety inspection and inspection activities specifically.

Thirdly, popularization of fire protection knowledge «all-around». The grid staff is both a
manager of the community work and a propagator for fire protection. Regularly organizing the
grid administrators to carry out fire training to make them «fire protection encyclopedia». In-
stalling some fixed fire billboards in each grid, and vigorously promoting fire safety knowledge.
Grid staff specifically post some fire wall charts to remind residents not to install burglar mesh
which prevents escape, not to park casually which affects fire-fighting and rescue, and not to use
fire and power illegally, and so on.
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VJIK 33.1.45: [614.8 + 621.865.8]
HOBBIINEHUE BE3OITACHOCTH TPYJIA ITIOKAPHOT'O-CITACATEJIA
CvmuioBenko 0.0., Kypjosuu WU.T'.

PaccMOTpeHBI 0NTacHOCTH, KOTOPBIM MOABEPraOTCs MOKapHBIE-CIIACATENN TP JTMKBHU-
Jalnuy 4pe3BbIYaliHBbIX cuTyanuid. [lokasaHo, 9TO CyIIeCTBEHHOE MOBBIIICHHE 0E30MaCHOCTH
TpyJa cracareisi MOXKeT ObITh JOCTUTHYTO 3a CUET NMPHUMEHEHHUs MOoXKapHbIX poOoTos. Ilpex-
CTaBJIEH KpaTKuil 0030p aBTOMAaTHYECKUX U aBTOMATH3MPOBAHHBIX, YIPABIAEMBIX AUCTAHIU-
OHHO, CUCTEM MOXKapOTYIUICHUS Pa3TUYHOTO Ha3HadeHMs. Tak Kak Mo)kapHble-criacaTeNld BbI-
MIOJIHAIOT OTIE€palliy, CBSI3aHHBIE HE TOJIBKO C TYIIEHHUEM I0>KapoB, HO U C JTUKBUIAIMEN IIO-
CJICICTBUI NPUPOJHBIX U TEXHOTCHHBIX YPE3BBIYAWHBIX CUTyalui (Hampumep, pa30oopky 3a-
BaJIOB), MPEJIOKEH YMPaBISIEMbIi AMCTAHIIMOHHO aBTOMAaTH3MPOBAHHBIN KOMIUIEKC IO 3a-
KPEIJICHUIO U TPAHCIIOPTUPOBKE KPYIMHOTa0APUTHBIX 3JIEMEHTOB Pa3pylICHHBIX 3JaHUH U CO-
opyxeHuil. Pa3paboraHa KOHCTPYKIMS CaM0O3aXBaTHOI'O I'PY30BOrO KpIOKa, KOTOPBIH MO3BO-
JSIET UCKJIFOYNTh HAaX0XKIEHUE CIacaTele B 30HE 3aBANIOB U MPEIOTBPATUTh ONACHOCTH, CBSI-
3aHHYIO C X BHE3AITHBIM O0OpyIIEHHEM.

Kniouesvie crnosa: pucku npoeccuu MoxapHoro, AMCTAHIMOHHOE TYLICHHE, ITOKap-
HbIE poOOTHI, aBTOMATH3ALMs Pa0OT, TMKBUIALIMS YPE3BbIYaHHBIX CUTYalMH, pa30opKa 3aBa-
JIOB, TPAHCHIOPTHPOBKA TPY30B, KOPOMBICIIOBBIN 3aXBaT.

(IToctynuna B pegaxiuto 20 oktsi6ps 2017 1.)

CraTrcTHKa MOKA3bIBAaCT, YTO MPO(ECCHs MOXKAPHOTO BXOIWT B YUCIIO HAMOOJIEE PUCKO-
BaHHBIX Mpodeccuit Bo BceM mupe. [IpodeccnonanbHas AeATEIbHOCTh MOKAPHOTO OTIHYACTCS
TEM, YTO OHA OCYIIECTBIISICTCS B OKCTPEMAIbHBIX YCIOBUAX, KOTOPBIE 10 CBOCH HHTCHCUBHOCTH U
MPOIOKUTEIBHOCTH BBIXOIAT 3a TPEAENbl AMana3oHa ONTHMAIbHBIX MapaMeTpoB cpenbl. MH-
TEHCHBHOCTh U IPOJIOJDKUTEIBLHOCTh BO3ACHCTBUS (DAKTOPOB MOXKapa M JAPYTHX UYPE3BBIYAWHBIX
CUTYyallMid CO3a0T ONMACHOCTh ISl JKU3HU U 3JI0POBBS MOKAPHOTO-CHacares. JKCTPEMaIbHbIC
YCIIOBHSI TPYJ1a, BBICOKHH YPOBCHb PUCKA MOTEPSATHh 30POBbE, COOCTBCHHYIO JKU3Hb WM TONY-
YUTh TPABMY (DOPMHUPYIOTCS CTHXHMIHO, OTMACHBIC U BPEIHbIC (haKTOPhI HA MOKapax M aBapHsx
MHOT'OKpPATHO TPEBBIMIAIOT HOPMATHUBHBIC YPOBHH W UX CHI)KCHHE MPAKTHUCCKH HEBO3MOXKHO.
[TosTOMYy Cpen JIMYHOTO COCTaBa MOXKAPHBIX MOApa3AeIeH i HAOII0IaeTCs OTHOCUTEILHO BBICO-
KW YpOBEHb 3a00JIeBaAEMOCTH, TpaBMaTH3Ma 1 rudenu [1].

ITpodeccronaabHbIe OMACHOCTH, KOTOPBIM MOABEPraroT ceOs MoKapHbIC, MOKHO pa3OHUTh
Ha CJIeIyIoNMe KaTeropuu: Gpusnueckue (B OCHOBHOM 3TO Hebe30macHasi 00CTaHOBKa, Meperpena-
HHE ¥ SPrOHOMHYCCKHE HATPY3KH), XUMHUUECKHE M TICUXOJorHueckue [2]. YpoBeHb OmacHOCTH U
PHCKOB, KOTOPBIM TOBEPIralOTCs MOXKAPHBIC NMPH TYIICHUH IOYKapa, 3aBUCHT OT THIa O0BEKTa
BO3TOpaHUs; MPUCYTCTBHSI B OTHE XUMHUYECKHX BEIIECTB; MEPONPHITHH, TPEANPUHATHIX IS TY-
IICHUS MTOKapa; HAJMYMUS MMOCTPAIABIINX, KOTOPhIX HEOOXOAMMO CIACTH, U MO3UIIMU W JIMHUH,
Ha KOTOPOW HAXOAUTCS TMOXKAPHBIH B MOMEHT TyIIeHHs mokapa. OMacHOCTH M YPOBEHb pUCKa
MOYKapHOTO, KOTOPBIH MEPBBIM BXOAUT B TOPsAIICe 3[JaHHE, TAKKE OTIMYAIOTCS OT TeX, KOTOPhIM
MOJIBEPTalOTCs BXOSIIIME BCIIE]] 32 HUM WIIM T€, KTO OCYIIECTBIISIOT 3a4MCTKY 00BEKTa MOCIIe TO-
ro, Kak noxap Obu1 notymieH. OHaKo, KK U3 MOKAPHBIX MOXKET OKa3aThCs B YCJIOBHUSX I10-
BBIIIICHHON OMACHOCTH MPH TYIICHUH MOKapa.

DQusuueckue onachocmu. B mponecce TymeHus mokapa BO3HHKAIOT OMACHOCTH, KOTOPBIC
MOTYT TMPUBECTH K CepPbe3HbIM (hU3MUECKUM TpaBMaMm. Hampumep, oOpyiieHHe CTEH, MOTOJIKA U
1oJjia, YCWJICHHE OTHS M BCIUICCKH IUIAMEHU B 3aMKHYTOM MPOCTPAHCTBE, KOTOPHIC MOTYT UMETh
MECTO B pe3ysibTaTe BHE3AIHOTO BO3TOPAHUS TOPIOYHUX ra3000pa3HbIX MPOIYKTOB, BBIACISEMbIX
TOPSIIIUMHM WM PACKaJICHHBIMU MaTepHajaMH MPH B3aMMOJCHUCTBHH C MEPErPETHIM BO3IYXOM.
BriOpoc miiamMeHu ¥ yCTOWYMBOE TOPEHUE MOXKET MOTJIOTUTH TOXKAPHOTO MM OTPEe3aTh €My IMyTh
K orxofay. [loxkapHble aBapHIHO-CIIacaTeIbHbBIC MOAPA3/ACICHUS UMEIOT KOMIIBIOTEPHbBIE Oa3bl
JIAHHBIX O HAXOMAIIUXCSA B MX BEICHHHU 3IaHUSIX, MaTepUalaX M MOTCHIMAIbHBIX OMACHOCTSX, C
KOTOPBIMH OHH MOTYT CTOJIKHYTBHCS B MPOIIECCE TYIICHHUS TOXapa B CBOEM paiioHe. beicTpblit j10-
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CTYI K 0a3e TakuX JaHHBIX TOMOTAaeT KOMaHJIeé CBOEBPEMEHHO pearupoBaTh Ha BO3HUKIIUE OMac-
HOCTH Y TIPOTHO3UPOBATh BOSHUKHOBEHHE OTTACHBIX CHUTYAIIHH.

Tepmuueckue onachocmu. IleperpeB Bo BpeMs TYIICHUS MOXapa MOXKET HACTYIHUTh B pe-
3yJIbTaTe COMPUKOCHOBEHUS C TOPSIUM BO3IYXOM, TEIJIOBBIM HM3ITy4YCHUEM, TOPSIHMH TTOBEPXHO-
CTSIMH, a TaKXe M3-3a BHYTPEHHETO TeIlla, TCHEPUPYEMOTo BO BpeMsl padOThI YEIOBEYECKUM Te-
JIOM, KOTOPOE HE MOXKET OBITh OXJIAXKIACHO /10 OKOHYAHUS JUKBUAAIMHU Tokapa. M3onupyromue
CBOMCTBA 3aIIUTHOIO OOMYHAMPOBAaHMS W (U3NYECKass YCTAIOCTh B pe3yJibTaTe Meper30bITKa
TeruI1a, TEHEPUPYEMOTO TEIIOM, MOTYT CTaTh MIPUYMUHON MeperpeBaHus BO BpeMsl TyIICHHUS MoKapa.
B pesynbpraTte neperpeBa MOTyT OBITh MOJIy4Y€HbI TPaBMbl, TAKHE KaK 0XKOTH WJIM 00liee reperpe-
BaHHE, KOTOPOE MOXKET MPUBECTU K 00E3BOKMBAHUIO OPraHMU3Ma, TEIUIOBOMY YIapy U CepIeHHO-
My npuctymny. CaM ropsiauit Bo3ayx oObIUHO HE MPEACTABIISAET CEPhE3HOM Yrpo3bl AJIs MOXKAPHO-
ro, TaK KaK CyXOW BO3JyX HE CIIOCOOEH JONr0 YIAep>KUBaTh Teruio. [lap miau ropsyuil BIasKHBIHA
BO3JyX MOTYT BBI3BAaTh CEPhE3HBIE 0’KOT'H, TOCKOJBKY B BOJISIHOM Mape ropas3ao 0osbliie TemI0BOM
SHEPTUH, YeM B CYXOM BO3IyXe. Y HEKOTOPHIX MOKAPHBIX HAONIONAIOTCS U3MEHEHUS B KOXKE H3-
3a MMOCTOSIHHOTO CONTPUKOCHOBEHUS C JKapOM.

Xumuueckue onacnocmu. bonee 50 mporieHTOB (aTanbHBIX CIydaeB, CBA3aHHBIX C MOXKa-
POM — pe3yJbTaT COMPUKOCHOBEHUS C ABIMOM, a He ¢ orHeM. OJIHUM U3 CYIIECTBEHHBIX (DaKTO-
POB, CIIOCOOCTBYIOIINX CMEPTEIBHBIM UCXOJaM U 3a00JIEBaHUSM B pPe3yJbTaTe MOXKapa, — 3TO THU-
MOKCHS BCJIEJICTBUE OTCYTCTBHSI KHCIIOpOAa B aTMocdepe, KOTopasi MPUBOAUT K moTepe pusnye-
CKOHM aKTHBHOCTH, JE30PHCHTALMU U YTpaTe MOABIKHOCTH. COCTABISIFOIIME JbIMa TaKXKE TOK-
cuuHbl. [Ipu cxuranum yrieBo0poaHOTO TOIUIMBA MPU HU3KUX TEMIEpaTypax MOTYT 00pa3oBbI-
BaThCs JIETKUE YTIIEBOJOPOIbI, allbACTUIBI (TaKue KaK (hOpMaIbACTH) H OPTaHUISCKUE KUCIOTHI.
3HAUUTENbHBIE KOJIMYECTBA OKHUCH a30Ta 00pa3yloTCs MPHU BBICOKUX TeMIlepaTypax — Kak Cliel-
CTBUE OKHCJICHHsS a30Ta, COAEpIKaIIerocs B atMocdepe, U Mpu HU3KUX TEMIIEpaTypax TOpeHUs
TOIIMBA, B KOTOPOM COJIEP>KUTCS MHOTO a30Ta. Eciu TOMIIMBO COAEPKUT XJIOp, 00pazyeTcs XJo-
pucteiii BomopoA. [lonmuMepHbie MacTUYECKUE MaTepuajbl MPEICTaBISIOT 0COOYI0 OMAaCHOCTb.
OTH MIacTUYECKHe MaTepuasbl CTad MPUMEHATh B CTPOUTENIBCTBE U OT/AEIKE 3JaHUI B MATHE-
CsIThIE TOJIBI ¥ TI03ke. OHU CroparoT, MpeBpaliasch B 0c000 OMacHbIe BemecTBa. AKposienH, (hop-
MaJbAETH/ U JIeTy4YHe KUPHbIE KUCIOThI — BeCbMa OObIUHbIE MPOIYKTHI TICIOIIETO TOPEHUs HEKO-
TOPBIX MOJMMEPOB, BKITFOUAs TIOJUITHIICH M HATYPaTbHYIO [IEJUTIONO03Y.

Ilcuxonozcuueckue onacnocmu. IloxxapHbie pabOTaIOT B CUTyalHsIX, KOTOPBIX IPYTHE JIIOIU
CTapaTebHO U30ErarT, pe3Ko MmojaBeprasi ce0s ropa3fao OONbIIeMy PUCKY IO CPAaBHEHHIO C JIFO-
0oii apyroii rpaxxaaHckoi npodeccueit. [lomuMo TUIHON O€30MACHOCTH, MOXKAPHBIN JTOHKEH 3a-
00TUTCS 0 OE30MACHOCTH APYTUX JIOACH, KOTOPBHIM yrpokaeT oroHb. CraceHne mocTpaaaBIInx —
3TO 0COOEHHO HampsbkeHHast padora. JKu3Hb npodeccrnoHaIbHOTO MOKAPHOTO — OECKOHEYHAs ue-
pena HanpsKEHHOTO OXKUIAHUS U KPU3UCHBIX CUTYaIlH, MIOTHBIX CTPECCOB.

B coBpeMeHHOM MHpe €KETOTHO PEerUCTPHUPYETCs 6-7 MITH. MOXapOoB (YUCIO MEITKHX He-
3apEruCTPUPOBAHHBIX MOXKAPOB B HECKOJBLKO pa3 Ooiblie). B pe3ynbraTe BO3IEHCTBUS OMACHBIX
(hakTOpOB MOXKapOB morudaeT 65-75 ThIC. YETOBEK, MOJYYarOT OKOTH W TPaBMBI CBBIIIE 6 MIIH.
yenoBek [3]. 3a mocnenHee AECATUIICTHE KOJIMYECTBO TEXHOTCHHBIX KaTaCTpo(d HEYKIOHHO BO3-
pacraer, a 1o nporro3am crenuanuctoB MUC, B OnrkaiiieM OyaylieM Hac 0KHAAeT UK YHuCiia
aBapuil ¥ noxkapoB. TylleHHE MOKAPOB U JUKBUAALMSA aBAPUH IOKAPHBIMU COIIPSIKEHBI C yTPO-
30 U UX KU3HU U 3[I0POBBS, a CIIACEHHUE >KU3HM JIIOJIeH U MMYIIECTBAa COMPOBOKIACTCS IKC-
TPEMAIBHBIMHU  YCJIOBHSIMH, KOTOpBIE CO3MAI0T MPO(eCcCHOHANBHBIE PUCKUA JUIS TOXKAPHBIX-
crlacaTenei.

B cBs3u ¢ BBINIEH3NIOKEHHBIM, aKTyalbHOW SIBISIETCS MpoOJieMa 3alluThl MOXKAPHOTO-
criacatesisi OT pa3JIM4YHOIO BU/Aa OMACHOCTEH, BOZHUKAIOIIUX IPU JTUKBUIALIUU YPE3BBIYAHBIX CH-
Tyanuid. s 3TOro mpeaHa3HA4eHbI, HAPUMEP, CPEACTBAa WHAMBHIYyATLHOW 3alluThl: OOeBas
OJleX/1a, ammapar s 3aluThl IbIXaHUs, CPEJICTBA Majold MexaHu3auuu u ap. OIHAKO, MOJTHO-
CTBHIO YCTPAHUTH OMACHOCTH 3TH CPEJICTBA HE MO3BOISIIOT. CyIIECTBEHHO MOBLICHTH 0€30MaCHOCTh
MOKapHOTro-criacaTeliss BO3MOXKHO, €CJIM TUCTAaHIIMOHUPOBATh, «OTOJIBUHYTHY» €0 OT OIMACHOCTH.
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J111s 9TOi 1Ienu CityKaT MmoXapHble POOOTHI, HHTEHCUBHOE Pa3BUTUE KOTOPBIX Hayanochk B 2000-x
rojiax U NpoAOKaeTcsl B HACTOSALIEE BpEMS.

OdunmanpHON naToil co3manus neporo noxapHoro podora B CCCP npuHATO cuuTath
18 urons 1984 roxa [4]. B 3TOT neHB Ha MOCTOSIHHOE JICKYPCTBO IO 3alIUTE IMAMITHUKOB JIEpe-
BSHHOTO 3074ecTBa Ha 0. Kwku 3acTymui mepBblil moxapHbiii pooot. Korna ciydunace depHo-
ObUTbCKast Oea, TO TIEPBBIN MOXKAPHBIA POOOT | elle /1Ba aHAJIOTHYHBIX OBLTH HAIrpaBiieHB! B Yep-
HOOBUTb. TaM OHM OYMCTUIIM 3HAUUTENBHYIO YacTh KPOBIM HAa OTMETKe 70 M OT paAHOaKTHUBHBIX
00JIOMKOB U cOEperyii 310pOBbe MHOTHX COJIJIaT XUMHUYECKUX BOWCK, KOTOPBIM 3Ty paboTy mpH-
XOJMJIOCH BBIMOJHATH BPY4HYIO. bbljla oTMeueHa riryOokasi epCreKTUBHOCTh TEXHHUUECKHUX pe-
menuit. Oco0eHHo akTyanbHbIM it ADC U3 TopbKoro onbita YepHOOBUIS ABISIIACHE HEOOXOIU-
MOCTb 3aMEHBI MOXKAPHBIX CTBOJBIIMKOB B OMACHBIX 30HaX. Beab Bce mokapHble, 3alMIIABIINE
MamuHHBIN 3an YepHoObuibckoit ADC, morubmu ot paguanmu. B ['ockomMuTeTe MO aTOMHOM
SHEPruM OBUIO MPHUHATO PEHICHHE O CO3JaHUH POOOTHU3UPOBAHHBIX MOMKAPHBIX KOMILIEKCOB JUIS
3amuThl MamMUHHGIX 3a710B ADC. U Takoii komIuiekc Obu1 co3nan Ha Jlenunrpanackoit ADC. Dtu
KOMIUIEKCHI MTO3BOJIAIOT MPH MOXKApEe B YCIOBUAX 3aJbIMICHHS U paJualiii opomars Gepmsbl me-
PEKpBITHSA MAIIMHHOTO 3ajla 10 3apaHee 3aJaHHbIM IporpamMmaM, MpeaoTBpalias oOpyllIeHHe
KoHcTpyKuuid. [ToxxapHbie poOOTHI HayaKM akTUBHO MpUMeHsThCs B 2000-x rogax. Ha ceromusi-
HUH JIeHb MOKapHbIe POOOTHI MIMPOKO MPUMEHSIOTCS BO MHOTHUX O0JACTAX MPOMBIIUIEHHOCTH H
XO3SIMCTBEHHOU JIEATEIILHOCTH.

[ToxxapHbIe POOOTHI OTHOCSTCS K aBTOMAaTHYECKHM YCTaHOBKaM moxapoTymieHus (AVYID),
CUMTAIOTCA OJHUM U3 CaMbIX HAJEKHBIX CPEICTB OOpPHOBI C MOKapaMH: OHU MPUBOJIATCS B JCH-
CTBHE 110 OOBEKTUBHBIM ITOKA3aTEIsIM M 00€CIICUNBAIOT ONEPATUBHOE TYIICHHE OYara BO3rOpaHus
B €r0 HA4YaJIbHOM cTaauu 0€3 yuyacTus 4eoBeKa.

B Poccun nepedyenb 00bekToB, nouiexanux 3amute AYII, permamentuposan HIIb 110-
03 u oTpacieBBIMU HOPMAaTUBHBIMHM JOKYMEHTaMu. Hanmuyrie aBToMaTHueCKUX YCTAaHOBOK IMOKa-
POTYIICHHS B CUCTEMax MOXapHOW 0€30MacHOCTH OOBEKTOB SBISIETCS TaKKe TPeOOBaHUEM CTpa-
XOBBIX KOMITAHUHN MO CHMKEHUIO cTeneHH prucka. O6iacTh MpUMEHEHHsI aBTOMAaTHUYECKUX yCTaHO-
BOK MOXapOTYIIEHUS 3HAUUTENILHO yBeIn4Ymiach ¢ nosipneHueM AYII Ha 6aze cepuifHO BbIITyCKa-
€MBIX pOOOTH3UPOBAHHBIX MOKApHBIX KoMILiekcoB (PIIK), oGecneunBaromux mmpoKue TeXHuIe-
CKHE€ BO3MOXHOCTH, NO3BOJIAIOIIME MPUMEHATh UX TaM, [JE€ TPaJULMOHHBIE CIPUHKIEPHbIE U
nperuepubie AYII Mano3¢ghekTUBHBI WM HEPUEMIJIEMBbl. DTO BBICOKOTIPOJIECTHBIC 37aHUS U CO-
OpY KEHUSI: aHTaphl UIsi caMoyeToB, MamuHHbIe 3aibl TOLl u ADC, cnopTUBHBIE U BHICTABOYHBIE
KOMIUIEKCHI C TPeObIBAHUEM JIIO/IEH, CKIIaAbl PA3INYHOTO Ha3HAUEHUS. DTO U HAPY’KHBIE MOXKapO-
oracHble 00BEKTHI: pe3epByapHble napku ['CM, ciuBo-HaTUBHBIE ACTAKabl, BEPTOJIETHBIE IUIO-
maaky, tpaHcdopmaropubie mojactaniuu [5]. Cpead W3BECTHBIX THUIIOB IMOXKAPHBIX POOOTOB
HanboJiee IMUPOKOE MPAKTHUECKOE NMPHUMEHEHHE HAIUTM CTAallMOHApHBIE MOKapHBIE pPOOOTHI Ha
0a3e nadeTHBIX CTBOJIOB.

Texuuueckue TpeOOBaHMS Ha MOXKapHbIE poOOTHI AaHHOro TUmna npezacrasieHsl B [OCT
P 53326-2009, B COOTBETCTBHH C KOTOPHIM MOXKAPHBIA POOOT — 3TO aBTOMAaTHYECKOE YCTPONCTBO,
MaHHITYJIMPYIOIIEe MOKapHBIM CTBOJIOM B C(EpHUUECKOil crcTeMe KOOpAWHAT, BBHIIIOJHEHHOE Ha
6a3e 1aeTHOro CTallMOHAPHOTO CTBOJIA C JUCTAHIIMOHHBIM YIIPAaBJICHUEM ¢ (PUKCUPOBAHHOM WK
MOJBMKHOM ycTaHOBKOH. [loxapHbIil poOOT BKIIIOYaeT B ce0si yCTPOUCTBO OOHAPYKEHUS 3aropa-
HUSL U YCTPOMCTBO MporpamMmMHoro ympasieHus. OH npeaHa3HaueH AJs TYHICHUS U JIOKaIU3aluu
noXkapa WIN OXJIaXJECHUS TEXHOJIOIMYECKOro OOOpYIOBAaHUS M CTPOUTENBHBIX KOHCTPYKITHHM.
Boinonusis 3Ty paboTy, moxkapHbIi poOOT 3aMelaeT MoKapHOTr0-CTBOJIbIIMKA B MECTaX, OMACHBIX
TUTSL KU3HU.

OaHO W3 LIEHHBIX Ka4yecTB MOKAapHBIX POOOTOB — CHOCOOHOCTH 3aLIUTUTHh JOCTATOYHO
GonbIIyI0 TIomans — 5-15 Teic. M? mpu pacxoxe 20-60 11/c, cooTBeTCTBEeHHO. BomocHabxeHne
OCYIIECTBIISIETCS TOJIBKO TIO MarucTpajgbHOM ceTH. Ba)xHo, 4TO ajpecHast 10CTaBKa BOJbI U MEHBI
OCYILIECTBIIETCS 110 BO3/1yXYy IO BCEH 3aIMIAEMON 30HE HENOCPEACTBEHHO HAa Ovar 3aropaHus, a
HE Ha pacyeTHYIO IUIOIIA/b, ONPeIeIeHHYIO MTPOEKTOM pa3 U HaBcerna. [lpu stom cobmogaercs
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TpeOyromascss UHTEHCUBHOCTh OpOILIEHMs Ojarojaps IO3UPOBAHHOM Iojauye, COOTBETCTBEHHO,
TEIUIOBOW MOIIIHOCTH od4ara 3aropaHus. [lokapHble poOOTHI MOTYT OBITh OcHameHol HK-
CKaHepaMH JUIsl aBTOMAaTHYECKOT0 OOHapyx eHus 3aropanus U TB-kamepamu 11 BUACOKOHTPOJISL.
HIX 4yBCTBHTETBHOCTH MO3BOJAET OOHAPYKUTH Odar Bosropanms mmomaznmio 0,1 M2 B mpeaenax
3alMIaeMOi 30HBI, a OBICTPOAEHUCTBUE COCTABISET CUUTAHHBIE CEKYyHJbl, B T€UEHHE KOTOPBIX
OTIpEAEIAIOTCSA pa3Mepbl BO3TOPAHUS B TPEXMEPHON CUCTEME KOOPUHAT.

Amnanornusoil yctanoBkoit ¢ npumenennem AVYII PIIK oGopynoBansl: J[Bopers jierkoi at-
netuku B . I'omene B PecnyOnuke benapych, ciopTuBHBINA KOMIUIeKe B T. HepioHrpu, yHUBeEp-
CaJIbHBIA CIIOPTUBHBIN KOMIUIEKC B T. SIpociaBiie u Apyrue 00ObEKTHI.

B nacrosiiiee Bpemsi BeAyTCsl IPUHIUIIHAIBLHO HOBBIE pa3pabOTKH, CIIOCOOHbBIE CIIPABUTh-
Csl ¢ TEXHMYECKMMM IpoOJeMaMu, KOTOpbIE paHee ObLIM HEepas3pelluMbl, MOAHATh YPOBEHb II0-
KapHOU 0€30MacHOCTH, 3HAYUTEIBHO YMEHBUINTh YIIEpO OT Mokapa, SKOHOMUTh BOAY, AJIEKTPO-
SHEPIUI0, KaUTAJIbHbBIE 3aTPaThl, a TAK)KE MOBBICUTh 0E€30IACHOCTh MOKapHbIX-cracaTeneil. Oc-
HOBHBIM JIOCTOMHCTBOM I0KapHBIX pOOOTOB SBISETCS MOTHOMPOIIECCHAS CUCTEMA MOXKAPOTYIIIe-
HUs: oOHapy’KeHHEe 3aropaHus B paHHEW CTaJuu, ONpe/leIeHue KOOPAUHAT U IUIOINAAH 3aropaHusl
B TPEXMEPHOI CUCTEME KOOpJAUHAT, TOYHAsI [10/laya OTHETYIIAIIETr0 BELUIECTBA C BBICOKOM MHTEH-
CHBHOCTBIO 110 BO3JyXy U OBICTpOE TyIIEHHE 110 ONTUMHU3UPOBAHHOW IporpamMmMe, IpeKpameHue
TYIIEHUs IPU OTCYTCTBUU MPU3HAKOB FOPEHUS, IOBTOPHOE TYIIEHHUE IIPU MOSBICHUH 3arOpaHusl.

HecMoTpst Ha pa3sHOCTOPOHHMI XapaKTep AESITEIBLHOCTH MOXApHBIX PoOOTOB B OOpKOE C
oyaraMu BO3TOpPaHUsl, BCE MAIIMHBI MOTYT ObITh OTHECEHBI, UCXO/I U3 PACTIOIOKEHHUS JTa(eTHOro
cTBOos1a (00OpYAOBaHUE Ui HANpPaBJICHHOM MOAAa4YM BOJBI): CTALIMOHAPHBIE YCTAHOBKU WJIM IIO-
JBUKHBIE KOMIUIEKCHI.

Beimie nuta peub 0 CTallMOHApHBIX YCTAHOBKAX JUISl 3aLLUTHI COOPYXEHHUH OOJIBLION IIIO0-
maau. OnHaKo, MpaKTUKa MPUMEHEHUS TEXHUKU IPU MOKApOTYIICHUWH T0Ka3aia, yTo paboTa B
crien(UYEeCKUX YCIOBUAX (B TOHHENAX, HAa TpaHIIEsX, B KOJOJALAX, B PaJMOAKTHBHON 30HE)
npernoiaraeT Heo0X0AMMOCTh HCIIONIb30BaHHSI POOOTOB B MECTAaX, I/I€ JOCTYI YEJIOBEKY 3aKpHIT.

Oco001i TOMyIIPHOCTBIO B Pab0OTE POCCHUHCKHUX MOMXKAPHBIX IMOIB3YETCS POOOTOTEXHHYE-
ckuii kommuieke «Keap». 910 nepeaBM>KHON MOAYJIb, OCHOBY KOTOPOI'O COCTaBJISIET I'yCEHUYHBIN
Tarad. JleBsITuMeTpoBas OAlIHs MO3BOJISET YCTPAaHATh BO3TOPAHUE HA BBICOTHBIX TOUYKaX 3IaHUH.
Komiuiekc mMokeT nepeMenarbesi, Kak JUCTAHLIMOHHO, TaK W IpH ydacTuu Boautensd. «Kemp»
uMeeT 3amnac BoAbl 10 15 ToHH. [Ipr 3TOM 5 TOHH CHIENITEXHHUKA MTEPEBO3UT HA COOCTBEHHOM X011y,
a 10 1OMOJHUTENBHBIX TOHH MOXET OBbITh MEpeKadeHO MOCPEACTBOM HCIOJIb30BaHUS HACOCHO-
PYKaBHOW MAIIIMHBI.

MoGwuibHas poOoTu3upoBaHHas ycTaHOBKa «JIY®-60» akTHBHO HCHOIB3YETCS pPOCCHUIi-
CKUMH TOXApHBIMU Il ONEPATUBHOTO YCTPAHEHUs OTHS B aBTOMOOMIIBHBIX M KEJIE3HOAOPOXK-
HBIX TOHHEJSIX, a TAaKXKe B MHBIX TPYJHOJOCTYITHBIX MecTax. POOOT MMeeT ryCeHn4HyI0 OCHOBY,
OJTHAKO IPU HEOOXOJUMOCTH MOKET OBITh 00OPYAOBaH KaTKOM, YTO TO3BOJIAET MOABE3XKaTh K
KEJIE3HOJOPOKHBIM IyTsM. TyleHHe MpOU3BOAUTCS € MCIOJIb30BAaHUEM BHIIKY-MaHMITYJISITOPA,
KOTOpasi MojaeT BOAY Ha paccrtosHue a0 65 merpoB. Cpeaum 0COOCHHOCTEH MCIOIb30BAHHS
«JIYD-60» cnenyeT OTMETUTH BO3MOXHOCTh CO3/IaHUSI TOUEYHOW WM PACIbUIEHHON CTPYU BOJBI
(pucyHok 1).

[MonmHoe nnm yacTMyHOE OOpYIIEHUE 37aHHUs — ATO Ype3BblUaiiHasi CUTyalus, BO3HHKAIO-
111as 10 NPUYMHE OMIMOOK, JOMYIEHHbBIX NPU MPOSKTUPOBAHUU 31aHUN U COOPYKEHUH, HapyIle-
HUH NpaBUJI MOHTAXKa MPU BBOJE B AKCIUTyaTalUIO 34aHUS, a TAKXKE BCIEACTBUE MIPUPOIHON MU
texnorenHor YC (o stoit mpuumHe 29 aBrycta 2014 r B r. Kpuuese (benapych) pyxHyna aByx-
STa)KHasl MPUCTPOIKa TMMHa3uM). BHe3anHoe oOpyIieHue 34aHUi MPOBOJUT K BO3SHUKHOBEHHIO
M0KapoB, PA3pyLIEHUI0 KOMMYHAIbHO-IHEPreTHYECKUX CETeH, 00pa30BaHUIO 3aBaJIOB, TPaBMHU-
poBaHuIo u rudenu roaei [6].
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Pucynox 1. - MoouibHasi po6oTH3MPOBaHHasi ycTaHOBKA «JIY ®-60»

[Ipy nuKBHIAMK TOCICACTBUI YPE3BBIYAMHBIX CHUTYAllMi, CBSI3aHHBIX C OOpyIICHUEM
3IaHUH U COOPYKEHUH, MPOBOTUTCS JOCTATOYHO OONBIION 00BEM Ipy30NoIbeMHBIX pabot. Ta-
KH€ pabOoThI CBSI3aHBI C MOABEMOM, TPAHCHIOPTHUPOBKOM U MOTPY3KOM KpyIMHOrabapuUTHBIX dJIEMEH-
TOB Pa3pylICHHBIX CTPOUTEIBHBIX KOHCTPYKIUH, KOTOPBIE MOTYT OBITh PACIIOJIOKEHBI XaO0THY-
HbIM 00pa3om. [Ipu sTom TpeOyeTcst MpUMEeHEeHHEe CHEeHaTIbHON TeXHUKH U MEXaHU3UPOBAHHOTO
MHCTPYMEHTA, YTO CYIIECTBEHHO OOJIerdaeT TpyJ cracaTeliei, HO He MCKIIIOYaeT MX HEemocpe.-
CTBEHHOI'O y4acTHsl B 3aKPEIJICHUH 3JE€MEHTOB KOHCTPYKLUUN MPU MOMOLIM 3aXBaTOB U KPIOKOB,
CHSTHH TPY303aXBAaTHBIX YCTPONCTB IMOCIE TPAHCIIOPTUPOBKHU rpy3a. [Iporecc 3akperieHus: 00-
JIOMKOB, HaXOJAILIUXCS B MPOU3BOJIBHO OPUEHTUPOBAHHOM IOJIOKEHUH, CBSA3aH C HAXOXKICHUEM
criacatesieil B 30HE OOpyIIEHHs, T. K. HEOOXOAUMO HAAEKHO 3aKPEeNUTh TPy3, IJIS Yero 4acTto
MPOPE3ar0T TEXHOJIOTHUECKHE Ta3bl U OTBepCTHS [6].

HaubonbImyto Cl10KHOCTh MPEACTABISCT JTUKBUAAIUS 3aBATOB, 00pa30BaHHBIX MPH pa3py-
IIEHUH COBPEMEHHBIX KPYMHOIMAHEIbHBIX 3[aHM, TaK KaK MPH 3TOM MOJIY4YaeTcs XaoTHYECKOe
HArPOMOKJICHUE KPYIHBIX KEIe300€TOHHBIX TIIbI0, COSTMHEHHBIX MEXKAY COOON MeTaITHYeCKOM
apMaTypoi. DTH 3aBajibl pa30UPAIOT MOJIEMEHTHO C TIOMOIIBIO KPAHOB, JIEOSI0K U TPAKTOPOB TIPH
OT/ICJICHUH YacTel 37aHusl OCH30pe3aMu, aBTOTCHHBIMU arapaTaMu WK KepocuHope3amu [7].

Takum 00pa3om, pazpaboTKa HOBBIX YCTPONCTB, aBapPHITHO-CIIACaTEILHOTO 000PYI0BaHUS
JUTSL TUKBUJAIAA OOPYIICHHI BO MHOTOM YIIPOCTUT Pa300pKy OOPYIICHHA, YMEHBIIHUT BPEMS
MIPOBEJICHUS aBapHIHO-CIacaTelbHBIX padOT, YeM YBEJIUYUT HIAHC HA CIIaCEHUE MOCTPa/aBIIUX.
K HemocTaTkaMm cymiecTBYIOIICH TEXHUKH, IPUMEHSIEMOH s pa300pKH 3aBajoB, CIEIyeT OTHe-
CTH HEBO3MOXXHOCTD €€ MEePEMEIICHNUN C MOAHATHIM T'py30M (00JIOMKaMHU) OT MecTa pa30oOpKH 3a-
BajJla K TPAHCIOPTHON TEXHMKE Ui BbIBO3a OOJOMKOB, OCOOCHHO, KOTJa pa3pyLIeHO HE OJHO
3/1aHuE, a HECKOJIBKO, a TaKKe HeoOXOIUMOCTb YYacTHs JIIOJeHl MpH 3axBare rpysa, IpoOHBaHUU
TEXHOJOTUYECKUX OTBEPCTHH H T. II.

[Ipennaraemslii cnoco0 pa3dOpKU 3aBajloOB M KOHCTPYKIUSI CAMOPACKPBIBAIOILIETOCS IPy30-
3aXBaTHOTO MEXaHHM3Ma HAIpPaBIIEHbl HA CHIYKCHHUE PUCKA JIJIS CriacaTesiel, MPOBOSIINX aBapUil-
HO-cIlacaTeNbHble paboThl, 3a CYET aBTOMATHU3allMH IMPOLIECCOB MPOPE3aHUsl TEXHOJOTUYECKUX
OTBEPCTHH B AJIEMEHTaX pa3pyIICHHBIX KOHCTPYKIUN M 3aKPEIICHUS UX MPU MOMOIIH TPy303a-
XBAaTHOT'O YCTPOMCTBA ISl OCIEAYIOIENH TPAHCTIOPTUPOBKH.

[Tepen HayamoM pa300pKU 3aBAJOB BU3YaJbHO OLIEHMBAIOT BO3MOXKHOCTh MOABEMA KpPYTI-
HOTa0apUTHBIX JIEMEHTOB, T. €. UX OTPbIBA OT OOIIEH Macchl 3aBaja, U HaMeyaloT Te YacTH, KO-
Topble OyayT yaaneHsl mepBbiMU. K 3aBany BBIXOAUT MOACPHU3MPOBAHHBIA MUHH-IKCKaBATOP,
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MEXaHUYeCKasi «PyKa» KOTOPOTO OCHAIIECHA KOO0 PeXyIIMM aiMa3HbIM KPYyTroM, €ClIM HE0O0XO0 -
MO OCBOOOJHTH 3JIEMEHT OT YyACPKHBAIOIIMX YACTCH W apMaTyphl, JIMOO aJMa3HBIM CBEPIOM
OOJIBILIIOTO AMAaMETpa JJIsi CBEPJICHUSI OTBEPCTUH TI0J] IPy303aXxBaT. MHHHU-3KCKaBaTOPOM YIIPaBJIs-
eT criacaTelnb. [t oTHOM aBTOMaTH3aluy poIecca MOXKET OBITh HCIIOIh30BaHA pa3pabdOTaHHAs
B OO0BeIMHEHHOM MHCTUTYTE MalIMHOCTpoeHusI HanmonansHoM akanemun Hayk benapycu po6o-
TU3UPOBaHHAS TUIATGOpMa, yIpaBisieMasl TUCTAaHIIMOHHO (pucyHOK 2). Ilmardopma Takxke Kak u
MUHH-IKCKaBaTOpP OCHAIICHA MEXaHUYECKOH «PYKOH», Ha KOTOPOH MOXET OBITh YCTaHOBJICHO
KOJIBIICBOE CBEPJIO, MPUBOJ KOTOPOTO 3aMHUTHIBAETCS JIMOO OT COOCTBEHHOTO aKKymyJsiTopa (aB-
TOHOMHO), MO0 OT JIBUTATENsl HECYIIETO YCTPOMUCTBA.

Pucynok 2. — Po6oTusupoBannas MoOWibHas miatgopma

KpymnHorabaputHsie 3JIeMEHTHI pa3pyLICHHBIX 3JaHH OOBIYHO NPEICTaBIISAIOT CO0O0W Ya-
CTH IIJIMT MEPEKPHITUI U NaHeIel ¥ UMEIOT OTHOCUTEIbHO HEOOJIBLIYIO TOJIIHMHY M IUIOCKYIO I10-
BEPXHOCTh OonbIoN Tuiomann. HagexHoe 3akperieHne Ui MojabeMa M MEePeHOCKH TaKHX diie-
MEHTOB TpeOyeT IPUMEHEHNUS He MeHee JIBYX, a HHOTIa U OoJiee, Tpy303aXxBaTHBIX yCTPOUCTB [8].

CBepsieHME TEXHOJIOTMYECKMX OTBEPCTUI MPOU3BOASAT IOCIEIOBATEIBHO HA ONpECIIEH-
HOM pacCTOSTHUHM JIpyT OT JpyTa, KOTOpoe 00ecreunBaeTcs MOBOPOTOM MEXaHUUYECKONW PYKH (MIIH
nepeMelleHIeM BCEro HeCyILero yCTpoucTBa) Mol KOHTPOJIEM JIa3epHOro JajdbHOMEpa.

Ha cerogusmnuii 1eHb caMblii COBpEMEHHBIN, OBICTPbI, YIOOHBIM M KaueCTBEHHBIN Me-
TOJl U3TOTOBJIEHUS] OTBEPCTUH U MPOEMOB — aJMa3HOE CBEpieHHEe. DTO mpolecc 00paboTKu TBep-
JI0r0 MaTepuaia (Kupnmda, 0eToHa, XKeJle300eToHa, KaMHsl), TP KOTOPOM 00pa3yIoTCst OTBEPCTHS
Pa3NIUYHOro AMaMeTpa ¢ UAeaIbHO POBHOW MOBEPXHOCTHIO. MIcXoas U3 3TOr0, anee B paboTe MbI
OyzaeM npuberaTb UMEHHO K 3TOMY METOJy CBEPJICHHS OTBEPCTHIA.

3areM Ha IUIOCKYI0 MOBEPXHOCTH IJIMTHI OMMyCKAalOT paMy, Ha KOTOPOW IIApHUPHO 3aKper-
JICHBI CaMOPACKPHIBAIOIINAECS KPIOKU B CIOKEHHOM COCTOSHUH, B KOTOPOM HX Ta0apUTHBIN pas-
Mep MEHbIIE, YeM JHaMEeTp MPOCBEPIEHHOI0 OTBepCcTHs. PaccTossHuEe MeXly TEXHOIOIMYECKUMHU
OTBEPCTUSIMH COOTBETCTBYET PACCTOSIHUIO MEXIY T'py303axXxBaTaMd, OHH CBOOOJHO NMPOXOIST B
OTBEPCTUS, M pacloyiaratloTcs MoJi HIKHEH MOBEpXHOCTHIO MIUTHI. [Ipy momouy crnenuanbHOro
CITyCKOBOT'O MEXaHH3Ma I'Py303aXBaThl PACKPBIBAIOTCS, 00ecTieunBas (PMKCAIHIO TUTUTH HE MEHEe
YeM I10 YeThIpeM TOYKAaM B Ka)KJIOM Ipy303axBaTe. YIIpaBleHHE rpy303aXxBaTaMH MPOU3BOIAT U~
CTaHLIMOHHO.

TpaauLIMOHHO A MOTPY30YHO-PA3rPy30UHBIX Pa0OT, MpU Kpereke U TPAaHCIOPTUPOBKE
rpy3a IpUMEHSIOTCS TPY303aXBaTHBIC MPHUCIIOCOOJICHHSI — TPYy30BbIe 3axBaThl. Mcxons u3 mapa-
METPOB Ipy3a I TPAHCIIOPTUPOBKHU WM MEPEMELICHHs UCTIONIb3YIOTCS pa3InYHbIe BUBI 3aXBa-
TOB. ['py30BbIe 3aXBaThl: TOPU3OHTAIBHBIEC, BEPTHKAIBHBIC, 11 OCTOHHBIX KOJIEI, sl OOYeK, s
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OapabanoB, nis TpyO. Hamnbonee moaxoasuiumu Juisi TPAHCIIOPTUPOBKH SIBIISIOTCS KOPOMBICIIO-
BbIE 3aXBaThl.

KopowmbicnoBbie 3aXBaThl YAEPKUBAIOT I'Py3 C IOMOIIBIO HECYIIETO 3JIEMEHTA-KOPOMBICIIA,
BOCIIPUHUMAIOLIET0 Maccy Tpy3a. KopombIciaoBbIE 3aXBaThl MPUMEHSIOT JUIsl MOJBbEMa IPY30B,
MMEIOIINX CKBO3HBIE OTBEPCTHUS, MOJ KOTOPbIE MOXHO Pa3MECTUTh HECYUIUH 3JIEMEHT — KOpO-
MBICJIO, BOCTIPHHUMAIOIIHI BeC Tpy3a (3axBaT Ui MoabeMa KaOenbHBIX 0apabaHOB B BEPTHUKAIb-
HOM ToNokeHun). Kak mpaBuiio, Takoe mpUCIocoO0IeHHe COCTOUT M3 KOPOMBICIA M THOKOTO 3Je-
MeHTa (KaHAaTHOTO WJIM ILEMHOTO CTPOIa), TaK K€ BO3MOXKHA peanu3alus MPUCIOCOOJICHUS C
KECTKOW METaJNIMYecKor TAToW. B ciywae, ecnu oTBepcTHe Tpy3a MMeEeT HEOOJBIION TuaMeTp
WIA CaMO KOPOMBICIIO UMeeT OOJBIION BEC U HE CIIOCOOHO MOBEPHYTHCS BOKPYT CBOEH OCH IpH
YCTaHOBKE/U3BJICUEHUH, IPUMEHSIOT TPOCHK ISl IOBOPOTA KOPOMBICIIA CHAPYXH [9].

[Ipenmonaraemasi KOHCTPYKIHS Tpy303axBaTa pa3paboTaHa Ha OCHOBE KOPOMBICIOBOTO
3axBaTa M COCTOUT M3 OCHOBHOTO 3JIEMEHTA, ABYX pabOuYUX CTEp>KHEH, BYX 3aMKOB, yAep:KUBa-
IOIUX padoyne CTePKHH, Ha KOTOPhIE ACHCTBYET CHIIA MPYKUHBI, paboTaroNIe Ha CKpy4YHBaHHE.
OCHOBHBIMU 3JIEMEHTAaMU JUIsl 3aXBaTa U oOecreyeHus] CTabUIbHOCTH O0JIOMKa MpHU MOABEME U
MEPEMEIIEHUU SBJISIOTCS Ba CTEPXKHS KBAaJIPAaTHOTO CEYCHHUS, KOTOPBIC, TP MPUBEICHUH B pabo-
yee MOJIOKEHHUE, PACKIIaIbIBAIOTCS MEPIICHINKYJIIIPHO APYT APYrY U BXOAAT B 3allCIUICHHUE I1a3a-
Mu. KpemsiTcst 3T CTepKHH K OCHOBHOW YacTH — JIBYM COCIUHEHHBIM IO YTy CTEP>KHSM OOJb-
IIer0 KBaJpaTHOTO CEYEHHS C BbIPE3aMU, MO3BOJISIONIMMH CKJIAAbIBaTh paboure CTepX HHU Tak,
9TOOBI MPU paboYeM IMONOKEHUH CTEPKHH OBUIH B TUIOCKOCTH, MEPIEHAUKYISIPHONH BEPTHUKATb-
HOM ocu. Ha ocsix pabouux cTepKHEH MMEIOTCS MPYKUHBI, padOTaloIINe Ha CKPyYHBaHUE, KOTO-
pble TMO3BOJIAIOT PUBECTH YCTPOHUCTBO B pabouee mosioxeHue. /i nepemenieHus rpy3o3axpara
4yepe3 OTBEPCTHsS 3aMKHU, yAEPKUBAIOT paboune CTEP>KHU B BEPTUKAIBLHOM MONOXKEHUH. OTKpHI-
BalOTCS 3TH 3aMKHU IIPU ITIOMOILIH TPOCOB.

Ha pucynke 3 mpuBeaeH oOmuii BUI rpy303aXxBaTHOTO YCTPONCTBA aBTOMATHUECKOTO JICH-
cTBUs. ['py303axBaTHOE yCTPONCTBO aBTOMAaTUYECKOTO AEUCTBUS COAECPKUT KOpIyc 1 B BUAE LIEK
2, pacmloJIOKEHHBIX MO MPSIMBIM YTJIOM, KOpoMbIcia 3, 4, yCTaHOBJIEHHbIE HA ocax 5. MmeroTcs
TakKe IWINHIPUYECKHE BO3BPATHBIC TPy KUHBI, TPOCHI YIIPAaBICHUs (PUKCATOPAMH.

Ecnu maccorabapuTHble XapaKTEPUCTHKHU TUIUTHI COOTBETCTBYIOT MOIIHOCTHBIM XapakTe-
PUCTHKAM MHHH-IKCKaBaTOpa WU MOOWIBHOH MIaTGOPMBI, TO €€ MOAbEM U TMepeMeIIeHne mpo-
M3BOJST 3TH YCTPOMCTBA; B MPOTUBHOM CIIy4dae /I TPAHCIIOPTUPOBKHU 3JIEMEHTA MPUBIIEKAECTCS
MIO>KapHBIN NIOJIBEMHBIN aBTOKPAH.

TpancnopTupoBaHUE 3JIEMEHTA MOABEMHBIM KPAHOM MTPOU3BOIUTCS BMECTE C PAMOM, 4TO
MO3BOJISIET UCTIOIB30BATh IITATHBINA KPIOK MOJIBEMHOI0 KpaHa, KOTOPBIH 3aleTUISIOT 3a Crelrab-
HOE KOJIBII0-YXO, YCTAHOBJICHHOE Ha paMe.

a);g>> 6) %

o)

5
D> 4 & s 3
b )
4
| —

1 — kopnyc; 2 — wexku kopnyca, 3, 4 — kopomvicia, 5 — ocu
Pucynok 3. — O0muii BuJ rpy303aXBaTHOI0 YCTPOHCTBA ABTOMATHYECKOI0 AeiiCTBUSA
€ pacnoJio:KeHneM KOpPOMbICeJl B TOPU30HTAIBLHOM (2) U BEPTHKAJBLHOM (0) IM0JI0KeHUAX

Ilocne OITYyCKaHUs 3JICMCHTA Ha CIICIHUAJIbHO OTBCACHHYIO TUIOHIAJAKY WJIM B KY30B I'Py30BOI'O
aBTOMOOWJISI, TPY303aXBaTHBIC YCTPOWCTBA MPHUBOIAT (AMCTAHIIMOHHO JIMOO BPYYHYIO) B 3aKpPBITOE
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MIOJIO’KEHUE U paMa, Ha KOTOPOM OHU 3aKPEIUICHbI, OTBOAUTCS OT IOBEPXHOCTH IUTUTHI. I py303aXBaThl
B 3aKpPBITOM, COOPAaHHOM COCTOSIHUM CBOOOJHO BBIXOIST M3 OTBEPCTUM. 3aTEM IPOLIECC MOBTOPSIOT
TS CIIEYIOLIEro KPYIHOrabapuTHOTO dlIeMeHTa paspyiieHHoro 3nanws [10].

Crnemyer OTMETHUTB, YTO HAKIIOHHOE TTOJIOKEHUE TIOJIEKAIIETO 3aKPEIUICHUIO U TPAHCTIOP-
TUPOBKE 3JIEMEHTa HE SIBIIETCS MPEMATCTBHEM AJS NMPUMEHEHHs IpeuiaraeMoro crnocoba pas-
0opku 3aBanoB. KonblieBoe CBEpieHHE MOXKET OBITH BBIIIOJHEHO MEPIICHAUKYISIPHO TUIOCKOCTH
MOBEPXHOCTH IUIMTHI UM TAHEIH IyTeM IOBOPOTA U OPUEHTALMU MEXAaHUUECKOM pyKH, HeCyIIei
CBEpJIMIIBHYIO YCTaHOBKY, OO MOXKET OBITh BBIIIOJHEHO CBEPJCHHUE BEPTUKAJIHHO yCTAHOBJICH-
HBIM CBEPJIOM U IOJYYEHO HAKJIOHHOE (YIJIOBOE) 110 OTHOUIEHHUIO K INIOCKOCTH IIJIUTHI OTBEPCTHE.
Takoe pacnoioKeHne OTBEPCTHUS TAKXKE SIBJISETCS IOy CTUMBIM.

KoHcTpykuust rpy303axBaTHOrO yCTpPONCTBA IpPEdyCMaTpUBAeT BO3MOXHOCTb HEIEPIECH-
JIUKYJISIPHOTO YTJIOBOTO TTOJIOXKEHHUSI CaMOPAaCKpPBIBAIOIIEIOCs 3aXBaTa MO OTHOUICHHUIO K pame, Ha
KOTOPOH OH 3aKpeIUIEH, 3a CYET IIApPHUPHOIO COEIUHEHHUs Irpy3o3axBara ¢ pamoil. Cam rpy3osa-
XBaT TakK K€ MOXET PacIojlaraThCsi HAKIOHHO, TaK KaK B HEM HCIOJIb30BAH MPUHIUI KOPOMBIC-
JIOBOTO 3axBaTa, IIPU 3TOM KOPOMBICIA YCTAHOBJICHBI Ha HECYIIEM CTEp’KHE MapajlieNIbHO ApYr
APYyTy WIH KPECTOOOPa3HO.

Hcxonsd U3 omacHOCTH Py4YHOH yCTaHOBKHM OOOpPYJIOBAaHHUS B 30HE aBapuH, NMPUHHMAs BO
BHUMaHHE (PaKT BO3MOXKHOTO MOBTOPHOTO OOpYIICHHUs, TUOO CIABUTa KOHCTPYKIUI, BO3HHKAET
HEOOXOMMOCTh HUCIIOJIb30BAaHUS 3aXBATBIBAIOLIETO M MOTPY304HOTO 00OpyAOBaHMs, oOecneyu-
BAIOIIETO CAMOCTOSITENIbHBIN 3aXBaT OOJIOMKOB M HX IEepeMeIleHHE B CTOPOHY WM MOTPY3KY B
TPAHCHOPTHBIE CPEeICTBA. ABTOMAaTH3alMs aBapUHHO-CIIACATENIBHBIX paboOT CIIOCOOCTBYET COXpa-
HEHMIO XU3HU U 3[J0POBbS CIacaTelsei.
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INCREASING OF THE OCCUPATIONAL SAFETY OF FIREFIGHTER-RESCUER

Olga Smilovenko, PhD in Technical Sciences, Associate Professor, Professor

State Educational Establishment «University of Civil Protection
of the Ministry for Emergency Situations of the Republic of Belarus», Minsk, Belarus

Irina Kurlovich
Supervision and prevention inspection of the Gomel city emergency department, Gomel, Belarus

Purpose. The methods increasing occupational safety of firefighters-rescuers are considered.

Methods. The hazards facing firefighters-rescuers during the elimination of emergency situations are
considered. It is shown that a significant increase in the safety of a rescuer can be achieved usisng fire ro-
bots. A brief overview of automatic and automated remote-controlled fire extinguishing systems for vari-
OuS purposes is presented.

Findings. As firefighters perform operations related not only to fighting fires, but also to the elimi-
nation of the consequences of natural and man-made emergencies (for example, dismantling of blockages),
a controlled remote-automated complex for transporting large-sized elements of destroyed buildings and
structures is proposed. The design of the self-gripping cargo hook is developed, which allows to exclude
the presence of rescuers in the area of blockages and to prevent the danger associated with their sudden
collapse.

Application field of research. The developed automated complex for disassembling blockages and
transporting large fragments of destroyed buildings can be put into service by emergency departments.

Conclusions. Taking into account the fact of a possible repeated collapse or displacement of the
structures, it becomes necessary to use the gripping and loading equipment, which provides the capture of
debris and their movement aside or loading into vehicles. Automation of rescue operations contributes to
the preservation of life and health of rescuers.

Keywords: risks of the fireman profession, remote extinguishing, fire robots, automation of works,
liquidation of emergency situations, disassembly of blockage, transportation of cargo, beam gripping de-
vice.

(The date of submitting: October 20, 2017)
REFERENCES

1. Sundiev I.Ju. Professional v ekstremal'nykh usloviyakh. Sotsiologicheskie issledovaniya, 1988. — No 4.
Pp. 51-56. (rus)

2. Entsiklopediya po okhrane i bezopasnosti truda, available at: base.safework.ru/iloenc/ (accessed: Oc-
tober 15, 2017). (rus)

3. Motorin V.B. Risk v professional’noy deyatel'nosti, osnovnye faktory i osobennosti proyavleniya: Na
materialakh funktsionirovaniya Gosudarstvennoy protivopozharnoy sluzhby: dis. d-r tekhn. nauk:
22.00.04. Sankt-Peterburg, 2002. 325 p. (rus)

4. Gorban' Yu., Sinel'nikova E., Gorban' Yu. Pozharnye roboty v sovremennykh tekhnologiyakh avto-
maticheskogo pozharotusheniya. Algoritm bezopasnosti, 2010. No 3. Pp. 27-42. (rus)

5. Aleshkov M.V., Rozhkov A.V., Ol'khovskiy O.V., Gusev I.A. Pozharnye roboty [Fire robots] Pozhary
i chrezvychaynye situatsii: predotvrashchenie, likvidatsiya, 2016. No. 1. Pp. 48-53. (rus)

6. Golov G.l. Demontazhnye raboty pri rekonstruktsii zdaniy. Moscow: Stroyizdat, 1990. — 143 p. (rus)

7. Kort D. i dr. Organizatsiya rabot po snosu zdaniy. Per. s nem. — Moscow: Stroyizdat, 1985. — 115 p.
(rus)

8. Portal nauchnoy literatury. Vnezapnoe obrushenie zdaniya, available at: http://scibook.net/
Jiznedeyatelnosti-bjd-bezopasnost/vnezapnoe-obrushenie-zdaniya-17921.html. (accessed: December
12, 2016) (rus)

9. Braude V.l., Gokhberg M.M., Zvyagin |.E.i dr. Spravochnik po kranam: V 2 t. T.l. Kharakteristiki ma-
terialov i nagruzok. Osnovy rascheta kranov, ikh privodov i metallicheskikh konstruktsiy. Red.
Gokhberg M.M. Minsk: Mashinostroenie, 1988. 139 p.

10. Kurlovich 1.G., Smilovenko 0.0., Losik S.A. Avtomatizatsiya avariyno-spasatel'nykh rabot
svyazannykh s obrusheniem stroitel'nykh konstruktsiy. Sovremennye materialy, tekhnika i tekhnologii,
2017. Vol. 1. No. 9. Pp.146-150.

467



BecmHuk YHusepcumema epaxdaHckol 3awumsl MYC Benapycu, T. 1, Ne 4, 2017

VY JIK 355.583:614.842.4:004.94

PA3PABOTKA UHTEJJEKTYAJIBHBIX TEXHOJIOTMA TYIIEHUS MTOXKAPA
B bOJbBIIOM I'OPOJE

Kcy FOBeii, cymarens TOKTOPaHTYPHBI
ten. +86-13401022573, xuyuweil20@163.com

Cy I'odon, goueHt
tein. +86-13381078336, sugf@mail.tsinghua.edu.cn

Yen KuHrao, 1o1neHT
ten. + 86-13683509336, chenjianguo@mail.tsinghua.edu.cn

Otnen nmxeHepHo#t ¢usuku, MacturyT Mccnenoanmii O0mecTBeHHON besonmacHocTH,
VYuusepcurer L{unxya, [Texun, Kuraii, 100084

Ay IleHr, pernoHanbHbINA AUPEKTOP
tel. +86-18515030112, pdu@tsinghua.org.cn
Texnomnorus rmobdansHOM O0e3omacHoCTH [leknHa, KOMIIAHUS C OTPAHMYEHHON OTBETCTBEHHOCTHIO

B crarbe M3nOXKeHa KOHLEMIHUS CUCTEMHOW IUIATQOPMBI U KOHCTPYKTUBHOT'O KOHTEHTA CHUCTEMBI
MHTEJUICKTYAJIBHOTO MOXKApOTYLICHNSI B TOPOACKOH yepTe. OCHOBBIBAsACH HAa PEabHOM OIIBITE ITOXKapHO-
criacaTelbHON pabOTHl B COYETAaHWUHM C TEHACHIHEH Pa3BUTHS M XapaKTEPUCTHKAMH OOJBIINX O0HEMOB
JaHHBIX, TeXHOJNOTUSAMH 0T ¥ TEXHONOTUSAME UHTEILIEKTYILHOTO TOPOAa, pa3padaTeiBaeTcs MOAX0]] WH-
TEJJIEKTYyaJIbHOTO MOKaPOTYIIEHHMS.

[Ipeanaraemass MHTEIUIEKTYalIbHAsI CHCTEMA MPEAYNPEXICHUS M TYLICHHS IOXXKapoB 0a3upyercst Ha
TpeX OCHOBHBIX acIleKTax: «aBTOMATHKay» JJIS MPEIyIPEXICHUS U paHHETO OMOBEIIEHHS B CIydae MmoXkapa,
«UHTEIUIEKT» IJIs ynpaBiieHus] paboToN aBapHiHO-CHacaTeNbHBIX CIIyKO M KOMMEpUYECKUX MpEeAnpHUsTUi ¢
YYETOM BCcEX OCOOEHHOCTEH OPOJCKHUX 34aHUH, «MHpOpMaTH3anus» Uil KOOPAUHALUHN CUJI U CPEICTB CIa-
caTeNbHBIX JTIyX0. MHTemekTyanpHas cucTeMa NpeaynpekKaeHus U TYIISHHUS TI0)KapOB MOYKET MPHUMEHATHCS
B OOJIBIIMX FOPOJIaX M MMEET IEePCIEKTUBBI B MIPEI0TBPAIICHHUH ITOKapOB M CIIACEHUH MIOCTPaJaBIIHX.
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RESEARCH ON MANAGEMENT AND APPLICATION OF SMART FIREFIGHTING
TECHNOLOGY IN URBAN CITY

XuY.W.,, SuG.F.,ChenJ.G., DuP.

Purpose. This paper is devoted to propose the platform system and construction content
of smart firefighting in urban city.

Methods. Based on the actual work of the fire prevention and rescue, combined with
development trend and the characteristics of big data, 10T and smart city technology, it ana-
lyzes how to develop smart firefighting.

Findings. The demand for smart firefighting construction is mainly concentrated in
three aspects: «automatic» for urban fire early warning, «intelligent» for city emergency res-
cue and business management «informatization» for the fire emergency disposal.

Application field of research. The research results can provide advice on smart fire-
fighting construction to deal with problems of fire prevention and rescue.

Conclusions. Smart firefighting construction should proceed from «automatic», «intel-
ligent» and «informatization», combined with big data, 10T technology, in line with the con-
cept of smart city construction.

Keywords: smart firefighting; big data; smart city; IoT.
(The date of submitting: September 28, 2017)

Introduction. With the advent of the big data era, big data has penetrated into all human
life in social society, people are aware of the importance of big data, which not only changes
human life, but also changes people's thinking, determines the knowledge system and working
mechanism. Based on the Internet of things, cloud computing, big data and other technical
supporting, big data thinking will have different far-reaching impact in the future, and even for a
technological revolution.

With the rapid development of big data, Internet of things and smart city technology, the
concept of smart firefighting has gradually become a hot topic in the firefighting area.

Smart firefighting includes all areas of fire prevention and protection engineering and fire
service emergency response, and it addresses all phases of resilience (i.e., pre-incident, during an
incident, and post-incident). Smart firefighting will transform traditional fire protection and
firefighting practices to ensure the flow of critical information where and when it is needed.

Fire prevention is the most important essential element of smart firefighting. This will be
achieved by enhancing the power of information through enhanced data gathering, processing,
and targeted communications. An evolving range of databases and sensor networks will be tapped
to create, store, exchange, analyze, and integrate information into critical knowledge for the
purpose of smart firefighting.

In the new generation of information technology support, smart firefighting work should
take big data as the core, by using of social resources, constantly enrich the sources and types of
external data to form big variety of firefighting sample data base, based on the processing
technology and computing capabilities, apply data mining, analysis and decision making to realize
full coverage of the disaster accurate positioning and effective disposal of social firefighting
management, provide strong technical support for smart firefighting.

Big data and big data thinking. Big data refers to a large scale data collection in the
acquisition, storage, management and analysis greatly beyond the traditional scope of database
software tools, it has four characteristics of data size, fast data transfer, massive variety of data
types and low value density. In the field of firefighting, big data brings not just technical changes,
but also new ways of thinking [1].

(1) From single sample thinking to full sample thinking

More comprehensive and systematic understanding of the overall situation of things, and
accurate description of the characteristics.

(2) From precise thinking to chaotic thinking
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More emphasis on data, focusing on completeness and chaos, allowing deviations, and
even the existence of erroneous data, to predict overall trends.

(3) From causal thinking to related thinking

Analyze the correlation of things by data mining technology, without the need to
understand why, to assist decision-making.

(4) From natural thinking to intelligent thinking

Big data systems automatically acquire valuable information, analyze relevant data, mine
hidden rules, active logic analysis, judge situations, and show the ability of predicting the future.

Big data and smart firefighting. With the rapid development of information technology,
urban cities has gradually formed the concept of construction of smart city. As an important part
of urban city construction, firefighting also has to build an intelligent system to match the smart
city construction.

Smart firefighting is to use the technologies of big data, 10T, cloud computing etc., based
on the requirement of fire prevention and rescue, get all the valuable information, discover the law,
analyze the situation, and realize the intelligent fire prevention and rescue. And it use big data
thinking to design the fire work mechanism, to activate the government, industry departments,
social units and community masses into the firefighting work, finally establish the firefighting
field ecosystem and realize smart firefighting.

Internet of things technology (1oT). The 10T technology is based on a protocol criterion,
use information sensing devices as the media to connect items with the Internet to achieve
information communication and exchange, then implement the intelligent identification,
positioning, tracking, monitoring and management. Internet is the core technology, and the
information sensing equipment mainly includes GPS, infrared sensors, laser scanners and so on.

IoT and smart firefighting. The full application of 10T technology in social fire safety
management, can strengthen the quality of social fire protection facilities and comprehensiveness of
maintenance, and improve the fire safety management standardization and social intelligence, help to
improve professional skills of fire management personnel, to alleviate the problem of insufficient
rescue force, meanwhile achieve interoperability between public fire management information and
resources, realize the construction of mobile office and remote supervision mode [2].

Demand of smart firefighting. The demand for smart firefighting construction is mainly
concentrated in three aspects [3]:

(1) To meet the need of «automatic» for urban fire early warning. Urban fire prevention
work is closely related to economic and social development. There are more and more hazard
factors, so that it should implement the prevention guidelines to strengthen the monitoring work
of all time for the city fire safety. It relies on the establishment of interconnected fire monitoring
network, and analyzes the fire risk integrally and systematically to improve early warning ability,
finally realizes fire early warning automation.

(2) To meet the need of «intelligent» for city emergency rescue. Now, the city is not only
facing high-rise and underground buildings, chemical industry, old houses and other «old
problems», but also facing the «new issues» deriving from new buildings, new materials, new
energy, new technologies, and new projects etc., fire emergency rescue is becoming more and
more difficult. Therefore, there is an urgent need to further expand and enrich the means of
disposal, and constantly improve the level of scientific rescue. In order to quickly improve the city
emergency rescue level, it should pay attention to the «intelligent» of emergency rescue and
disposal, especially focusing on the disaster site communication and emergency rescue
information support.

(3) To meet the need of business management «informatization» for the fire emergency
disposal. As an important component of the government administrative enforcement, it should realize
data convergence and information sharing among relevant government departments of all levels.
Meanwhile, in order to ensure that the city fire safety, it should implement the sophisticated
management based on informatization to meet the demand of firefighting management.
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Construction content of smart firefighting.

Construct content of «automatic» for urban fire early warning.

(1) Urban fire automatic early warning system.

To establish automatic fire alarm system, that can monitor the real-time status of fire alarm
equipment, fire water system, electricity system and smoke control equipment etc., and achieve
integrated and dynamic management of fire control operators.

(2) High-altitude observation video surveillance system.

To install high-altitude cameras in the important and sensitive areas, combined with public
security street image surveillance system to facilitate the command center to retrieve the video
and understand the disaster situation at any time after the fire.

(3) Fire analysis and evaluation system.

To establish city fire risk assessment model, develop fire distribution system of the city,
which can identify the risk situation and trend to determine the order of priority, then forecast to
the public and take corresponding measures to dispose.

Construct content of «intelligent» for city emergency rescue.

(1) Fire and emergency rescue information sharing system.

To collect information of city emergency relevant departments timely, comprehensively
and accurately, and achieve interconnection of contingency plan and emergency rescue, to
enhance emergency monitoring, decision-making and emergency response capabilities, and meet
the city's comprehensive emergency rescue command demand.

(2) Personnel handheld terminal system.

To equip Individuals with digital equipment such as individual station, hand-held terminal,
individual positioning system, individual life signs transmission system etc., combined with
wireless sensing and image technology to enhance individual combat effectiveness and safety
levels.

(3) Intelligent call-taking and dispatching system.

To realize GIS map visualization resources dispatching, combined with various types of
contingency plan and resource dispatching degree, achieve a real sense of intelligence dispatching.

(4) Firefighting resource management system

To establish firefighting resource management system, so the command control center can
manage all the firefighting resources, such as vehicles, rescue equipment, etc., that can greatly
improve the efficiency of resource dispatch in the process of emergency response.

(5) Mobile intelligent command system.

To equip the field commander with mobile command terminal, develop mobile command
platform, realize real-time dispatching of fire vehicles, fire equipment, fire water etc., to meet the
demand of mobile command disaster site.

(6) Digital wireless communication system.

To establish digital wireless communication system, also wireless coverage system in
high-rise buildings and underground space closed wireless blind area, equipped with mobile fire
communication relay station, to increase communication channels and improve the wireless call
rate and sound quality.

(7) Firefighting geographic information system.

To establish firefighting geographic information database, combined with remote sensing
data and city 3D geographic data, make internal real map of super high-rise building, chemical
area, underground space (subway) and high fire risk areas, to realize real-time acquisition and
real-time application of all kinds of geographic information.

Construct content of business management «informatization» for the fire emergency
disposal.

(1) Fire simulation and training system.

To establish firefighting and rescue simulation & training system, expand the system in the
rescue training application gradually, so as to improve the training level of officers at all levels.
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(2) Fire vehicle real-time management system.

To integrate advanced and reliable wireless communication technology, GIS, GPS, RS,
Beidou Positioning System, install vehicle terminal with automatic satellite navigation function,
to receive and report real-time information with the command control center, realize dynamic
monitoring and management of the vehicles.

Conclusion. Now, urban city still have problems of backward firefighting system, chaos
management of fire equipment and backward technical means, Smart firefighting construction
should proceed from «automatic», «intelligent» and «informatization», Using big data and loT
technology, it is certain that the development concept of smart city is met. In addition, it is the
future direction of smart firefighting expertise.
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VJIK 355.583

IMPEUMYIIECTBA U HEJOCTATKHA CYHECTBYIOIUX OKOHEYHBIX
CPEJICTB ABTOMATHU3UPOBAHHOIN CUCTEMBI IIEHTPAJIN30BAHHOTI'O
OIIOBEIIEHUA

Kauan B.A., Koosik B.B.

[IpoBenen 0030p CyMIECTBYIOIIUX TEXHUYECKHX CPENCTB Mepeladd CHUTHAIOB U JKC-
TpeHHOH MH(OpManu 00 yrpo3e Wi BO3HHUKHOBEHHU YPE3BBIYAMHBIX CHTYallil, pacCMOT-
pEeHBI MPENMYyIIeCTBa W HEIOCTATKH CYIIECTBYIOIIMX OKOHEUHBIX CPEJCTB OMOBEIICHUS, a
TaKXKe BOTIPOCHI, KAaCAIOIINECS 03BYUYHBAHUS TEPPUTOPHUN TEXHUIECKIMH CPEICTBAMH PEUEBO-
ro JoBeneHus nHpopmalyu. B pe3ynbprare CpaBHUTENBHOTO aHAN3a UCIIOIB3YEMBIX OKOHEY-
HBIX CPEJICTB OIIOBEUIEHMS MPEJI0KEHBI CIIOCOOBI UX COBEPIIEHCTBOBAHMS.

Karouesgvie cnosa: onoBenieHUE, OKOHEYHBIE CPEICTBA OMOBELICHUS, AJIEKTPOCUPEHBI,
rpomkoroBopureny, Y KB/FM npueMHUKH.

(IMoctymwna B peaaxmuio 22 uionst 2017 r.)

Beenenme. B nensx ucnonHeHus TpeOOBaHUN HOPMAaTUBHBIX MPaBOBBIX akToB [1-3] s
OIOBEILEHHs PYKOBOJIAIIEI0 COCTaBa OPraHOB YNpPAaBJIECHUS U HAceJIeHUs 00 yrpo3e W BO3HHK-
HOBEHHMM 4pe3BblUaiiHbIX curyaruil (nanee — YC) mpumeHsieTcs aBTOMaTU3UpPOBaHHAs CHCTEMa
neHTpanu3zoBanHoro omnosemienus (nanee — ACIHO). Ongnum u3 Baxksbix 3meMeHToB ACLO sB-
JISIFOTCS OKOHEYHBIE CPEJICTBA OMOBEIICHMS.

OxoHeYHbIE CPECTBA OMOBEIICHUS HAceNeHHs YCTaHAaBIMBAIOTCA B MecTax NpeObIBaHUs
HaceJIeHHUs KaK BHYTPHU IMOMELIEHHUH, TaK U Ha OTKPBITHIX MPOCTPAHCTBAX U IMpPEIHA3HAUEHBI JUIS
nepefayu CIeAyloIIUX BHUJOB CUTHAJIOB OIOBEIIEHHS M HKCTPEHHOM HH(OpMaIuu: 3BYKOBOE
OTIOBEIIICHHE; PEYEBOE COOOIICHHE; TEKCTOBOE COOOIIECHHE; BUAcocoo0meHue [3].

B kauecTBe TEXHMYECKHX CPEACTB OMOBEIEHHS MOTYT UCIIOIb30BATHCS:

aKyCTHUYECKHE YCTPONCTBA MEPEAauu 3ByKOBBIX CUTHAJIOB U PEUYEBBIX COOOLIEHUM — AJIeK-
TPUUYECKUE CUPEHBI, YIUUHbIE TPOMKOIOBOPUTEIH, CUTHAIbHbBIE IPOMKOTOBOPSAIINE CUCTEMbI TUIIA
V3C (unu aHanoru4Hble) U Apyrue yCTpoucTBa Nepeiauu peyuy;

TEXHUYECKHUE CPEeJICTBAa Nepeaaydl BUAEOCOOOIIEHUI — CBETOIMOIHbIE SKPaHbl, IJIa3MeH-
HbI€ MAHEIH U APYTHUE yCTPOUCTBA MEepeiavl BUIEO;

TEXHUYECKHE CpPEJCTBAa IMepelauyd TEKCTOBBIX COOOIEHUM — YCTpOMcTBO «Oerymiei
CTPOKIY.

B nanHOii cTaThe mpeuiaraeTcsi pacCMOTPETh MPEUMYIIECTBA U HEAOCTATKU aKyCTHYECKHX
YCTpPOICTB Nepeaaun 3ByKOBbIX CUTHAJIOB U PEUEBBIX COOOIICHUH.

OcHoBHas1 yacTb. K OCHOBHBIM TEXHUYECKHM YCTPOWCTBAM IEpe/laud 3BYKOBBIX CHUTHA-
JIOB OIIOBEIEHHsI OTHOCSTCS IEKTPUYECKUE CUpEHBbl. [l mepenadyn dKCTPEHHOM PEeYeBOM MH-
(dbopmanMy UCHOIB3YIOTCSA IPOMKOTOBOPUTENIN U APYTUE aKyCTUUECKUE YCTPONCTBA Mepeadn pe-
YEBBIX COOOIIECHUI.

DJIeKTpUYecKHe CHPeHbl. B ceTsiX 3JIeKTpOCHPEHHOIo 00OpYZOBaHUS B OCHOBHOM HC-
MOJIB3YIOTCA 3JIEKTPOMEXaHUUECKHE CUPEHbl HapyHOU ycTaHOBKH C-40 (momuHocThio 30 KBT) —
JUIl YCTAaHOBKM B HACEJIEHHBIX IYHKTaX M LEXOBbIE 3JIEKTpOMeXaHWueckue cupeHsl C-28
(0,1 xkBt) — s pa3MelneHus B MIYMHBIX I[eXaX MPEIIPUITHN, a TAKKE HA XMMHUYECKH OIMACHBIX
00BeKTaX, B 30HE KaTacTpo()UUECKOro 3aTOIJICHHS U T. . (pUCYHOK 1 a, 6).

[Tepen mocTpoeHUEM CETH HIIEKTPOCHPEHHOTO 00OPYIOBAHUS MPOU3BOJIUTCS pacueT 3BY-
KOIIOKPBITUSI pAaCCMAaTPUBAEMOM TEPPUTOPUH, KOHEUHBIM PE3yJIbTaTOM KOTOPOTO SBISAETCS OIpe-
JeJICHUE KOHKPETHBIX MECT Pa3MEIICHHsI JJICKTPUYECKUX CHPEH [4].

Pacuer Bemercs Ha OCHOBE IJIaHAa HACEJIEHHOIO IYHKTa (OpraHu3alyu) C yKa3aHHEM
ATAKHOCTH 3aCTPOMKH M JAHHBIX 00 YPOBHSX LIYMOB IO €ro TeppUTOpuH [5]. 30HBI IEHCTBUS
KaX/10}1 CHPEHBI ONPEAEISAIOTCS B 3aBUCUMOCTH OT YPOBHS IIYMOB M BBICOTBI YCTaHOBKH.
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&
&
a — anekmpocupena C-40 0 — anekmpocupena C-28

Pucynok 1. — DiekTpryecKkue CMpeHbl

DIIeKTPUYECKUE CUPEHBI 00IaIaf0T JOCTATOYHO BHICOKOUM 3((EKTUBHOCTBHIO B obOecreue-
HUU KCTPEHHOTO OIMOBEIICHUS MIePCOHANIa OpraHu3auu U HaceneHus. OHU IPOCTHI B yCTPOIMCTBE
U TEXHUYECKOM OOCITYy)KHUBaHUH, CITy)KaT JCCATHIICTHSIMH, YIIPABICHUE UMH JIETKO IICHTPaIH3yeT-
Csl M OHM TIPEJICTABIIIOT COOOW B HACTOSIIEE BPEMs IEHTPAIbHOE 3BEHO B CUCTEMAX OIMOBEIICHUS
HaCEJICHHUSI.

B T0 ke BpeMsl HCTIOIb30BAHHE NEKTPUICCKUX CUPEH HE JIMIIEHO U HEAOCTATKOB:

3aBUCUMOCTh OT COCTOSIHUS IIEHTPaIM30BaHHOTO 3JICKTPOCHAOKEHUS W MCTIPABHOCTH Te-
neOHHBIX TUHUH YIIPABICHUS;

HEOOJIbIIHE TUTOMAN 3BYKOIIOKPBITHS, YTO 3aCTAaBIISICT YCTAHABIMBATH OOJBIIOE KOIHYE-
CTBO CUPCH Ha TEPPUTOPHH HACEJICHHBIX IMyHKTOB (0ObEKTOB YKOHOMUKH);

BO3MOYKHOCTh COOSI pa0OThI B 3aBUCUMOCTH OT ITOTOIHBIX YCJIOBHI U BPEMEHHU I'0J1a;

YSI3BUMOCTB CETEH AIEKTPUIECKUX CUPEH OT mopaxkatoumx daxkropos YC;

BBICOKHE JICHE)KHBIC 3aTPAThl HA YCTAHOBKY U 00CITy>KUBaHHE.

D} PeKTUBHBIM CPECTBOM OIMOBEIICHHUS JIOJEH BHE JOMA SIBJISIFOTCSI CETH YIHMYHBIX TPOM-
KOTOBOPHTEJICH, KOTOPBIC SBIISIOTCS] BAYKHBIM 3JIEMEHTOM CHUCTEM OITOBEIICHHS HACCIICHHS.

I'pomkoroBoputenu. Y imuHble TPOMKOTOBOPHUTENH (PUCYHOK 2) yCTaHABIMBAIOTCA B Me-
CTaX HaWOOJBIIETO0 CKOTUICHUS JIIOJCH (O)KUBJICHHBIC YIIUIBI, TOPTOBBIC MECTa, IIIONIQIH, OCTa-
HOBKH TpaHcIopTa). VX BeIXOAHAs MOITHOCTH cocTaBisier 20—-50 Br.

o=
A

N 5 D

a —YJaudHsble cpomMKozoeopumen 6 - npumepsl yCmaHoeKu ZPOMKOZOGOPMWI@/ZQIZ

PucyHok 2. — Y 1u4Hble IPOMKOTOBOPHUTE/IH

B otnuume ot 351eKTpoCcHpEH MPUMEHEHHE YINIHBIX TPOMKOTOBOPUTENICH B IENISIX OIOBE-
uieHust 6osee yHuBepcaibHO. C MOMOIIBIO 3JIEKTPOCUPEH MOXKHO MepeaaTh JIUIIb YCIOBHBINA CHT-
HaJI TPEBOTH, a C IMMOMOIIBIO0 CETCH YJIMYHBIX TPOMKOTOBOPHTEIICH MOKHO TPAHCIIMPOBATH U 3BYK
AJIEKTPOCUPEH M OCYIICCTBIIATh 3aTEM Mepeiauy peYeBbIX HHPOPMAIIMOHHBIX cooliennii. Ho 31o
HE 3HAYUT, YTO CETH YIMYHOW 3BYKO(HKAIIMM CIIOCOOHBI 3aMEHHUTH CETH dIeKTpocupeH. Dddek-
THBHAs TUIOIIAAb O3BYYHMBaHUs OAHOro rpomkoroBoputens B 1000 pa3 MeHsblIe MmIomaan 03BY-
YUBAHUS OT OJTHOM CUPEHBI [6].

K HemocTaTkaM UCIIOB30BaHUS TPOMKOTOBOPUTEIICH MOKHO OTHECTH:

HEJOCTATOYHYI0 HAJICKHOCTh HCIOIHUTENBHBIX YCTPONUCTB ammaparypbl YIpaBICHUS
VIIMYHBIMHA TPOMKOTOBOPHUTEIISIMH CTAPOT0 TapKa;
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HEOOJIBIIYI0 MOIIHOCTh TPOMKOTOBopuTenei ot 15 mo 25 BT, ciemoBaTenbHO, YTOOBI
03BYYHUTh TOJIBKO OJHY YJIUIY HEOOXOJIMMO YCTaHOBUThH 3HAYUTEIHHOE KOJUYECTBO IPOMKOTOBO-
puteneit [7];

BBICOKHEC JICHS)KHBIC 3aTPAThl HA YCTAHOBKY M 00CITy )KHBAaHHE.

[ToCTOSIHHO IEMCTBYIOIIME CETH YIUYHBIX TPOMKOIOBOPUTENEH pa3BEpHYTHI, KaK IPABUIIO,
JIUIIBL B IIEHTPE TOPOJIOB M HA TJIABHBIX YJIUIAX.

B pesynbpTaTe mpoBeOEHHBIX HCCIEIOBAHUN OMPENEICHO, YTO MPOICHT 00ECHEYeHHOCTH
TOPOJIOB U KPYITHBIX HACEIECHHBIX IMyHKTOB PECIyOJIMKH AJIEKTPOCHPEHAMU U TPOMKOTOBOPHUTE-
assMu cocTaBiigeT okosio 90 %. Ilpu 3TOM mponeHT oxBaTa MajblX HACEJIEHHBIX IMYHKTOB MUHU-
MaJbHBIN.

[ToaTomMy npoOIEeMHBIM BOIIPOCOM B 00JIACTH OTIOBEICHHS HACEJIEHUs, SIBJSETCS HeA0CTa-
TOYHAsl CTETICHb TapaHTHPOBAHHOCTH JIOBEJCHUS CUTHAJIOB OMOBEUICHHS U 3KCTPEHHOU WHQOP-
Manuu 0 YC B Maible HaCEJIEHHBIE ITYHKTHI U CEIBCKYI0 MECTHOCTb.

YacTuyHO JaHHYIO MPoOIEeMy MOXKHO PEIIUTh 332 CYET WCIOJIh30BAHMS CICIIMATBHBIX aB-
TOMOOWIICH OpraHoB U noApazaeneanit mo YC, opraHoB BHYTPEHHUX /€I, OCHAIIEHHBIX CHUTHAJb-
HBIMU TPOMKOTOBOPSIIIIMMHU YCTaHOBKAMH, a TaKkke obecriedeHus HaceneHus s¢pupusivu Y KB/FM
MIPUEMHHUKAMU.

B nacrosmee Bpems PVYII «bentenexkom» 3KCIUTyaTUPYET pa3BETBICHHYIO CETh IIPOBOAHO-
ro BeUIaHus OOIIeH MPOTHKEHHOCTHIO mopsiaka 70 ThIC. KWIOMETPOB. /{151 KaueCTBEHHOTO OKa3a-
HUS YCIYT 10 TPAHCJISIMUA 3BYKOBBIX IIPOrpaMM MPOBOJIHOTO BEIaHUs HEOOXOAMMBI 3HAUUTEIIh-
HbI€ KalHUTaJbHbIE 3aTpaThl HA PEMOHT U 3aMEHY MPOBOJOB, AEPEBSIHHBIX WJIH KeJIe300€TOHHBIX
OTOp U JIPYTUX KOMIIOHEHTOB CETHU MPOBOAHOTO BelaHus. [l03ToMy Ha COBpEMEHHOM 3Tare mpo-
BOJUTCS IIJIAHOBAsi ONTUMU3ALMSA MIPOBOJHOTO BEIIAHUS B CBA3U C KPUTUYECKHMH CPOKAMH IKC-
IJTyaTall KOMIOHEHTOB CETH.

B npornecce ontumuzaruu cetu npoogHoro Bemanus PYII «bentenexom» Oyaer npen-
nmaratb aOOHEHTaM OJHOMPOTPAMMHEBIE PATUONPUEMHHKH, MMO3BOJISIONINE MPUHUMATH d(QUPHYIO
TpaHCIISIUI0 3ByKOBOM mporpammbl «llepBeiii HanmonaneHblii kaHan benopycckoro paano» B
VKB auanazone.

Hetictyromas ACIIO mo3BoyisieT JOBOIUTH A0 HACEICHHUS TEKCTOBYIO HH(POPMAIIHIO, KaK
3apaHee 3aMMCaHHYI0 Ha HOCUTEIH, TaK U ¢ mpsMoro 3¢upa B YKB amnama3one, ocyImiecTBIsoOIIe-
IO TPAHCISAIUIO MPAKTUYECKH Ha BCIO TEPPUTOPHIO PECITY OJITUKH.

Hamnpumep, npuem TpaHcasauuu 3ByKOBOM mporpammsl «llepsbiii HanuonanbHblll KaHa
benopycckoro panno» poctynen anst 99,6 % mpolieHTa HaceldeHHs peciyOuKku. Takue BO3MOXK-
HocTH ucTionb30BaHus Y KB/FM npueMHUKOB MO3BOJISIIOT B JIFOOOE BpeMsi CyTOK 00€CIIeYuTh Tie-
penauy skctpeHHor nHpopmanuu. [TosTomy GecripoBonnort YKB/FM npuemnauk (¢ y4eToMm or-
TUMU3AIMU TIPOBOHOTO BEIIAHUs) PECTABISICT cO00H A (HEeKTUBHOE OKOHEYHOE CPEICTBO OIIO-
Benrenus o YC.

B Toxe Bpems k HenoctaTkaM ucnonb3oBanus Y KB/FM nprueMHHKOB MOKHO OTHECTH TO,
YTO OHHM HE BCET/Ia MOTYT OBITh BKJIFOUEHBI WJIM HACTPOCHBI HA HEOOXOIUMBINA YPOBEHb 3BYKa IS
obecrieueHns TapaHTHPOBAHHOTO TMPHUEMa CHTHAJIA OTOBEIICHHUS, & TAKXKE OTCYTCTBHUS MX Y HEKO-
TOPOI YaCTH HACEJICHMUSI.

[Tpobnema rapaHTHPOBAHHOTO TIPHUEMA CHTHAJIA OTIOBEIIEHUSI MOXKET PEIIaThCs 3a CUET pas-
pabotku TexHonoruu u3rotopineHuss YKB/FM mpueMHrKa rapaHTHpPOBaHHOTO NpHUEMa CUTHAJIOB
(manee — III'TIC) onmosemenust o YC, koTopsiii odecnieunBan Obl epenady HHPOpMaIUi HE3aBUCH-
MO OT TOTO BBIKJIIOYEH JIM OH (OCTaBasiCh BKJIIOUEHHBIM B CETh AJIEKTPOIUTAHMUS) WIH BKIIOYEH Ha
HU3KOM ypPOBHE 3BYKa, a TAK)KE METOAMKH OTOBEIICHHS HACeIeHUs JIuiaMu, umeromumu Y KB/FM
[IT'TIC onoBemienus 0 YC B MasibIx HACEIEHHBIX TyHKTAX U B CEJIbCKON MECTHOCTH.

C yueToM HEJOCTATKOB, BBISIBICHHBIX MPHU aHAJIM3€ UCIOJIb30BAHUSI OKOHEUYHBIX CPEACTB
OTIOBEIIEeHHsI, 000CHOBaHHOCTD pa3paboTku u npumenenus Y KB/FM III'TIC Oyzaet 3akmtouatbes
B TOM, 4TO:
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— B CPaBHEHUU CO CTOMMOCTBIO 3JIEKTPOCUPEHHOT0 oOopynoBaHus croumocts YKB/FM
MIPUEMHHKA B Pa3bl JICHICBIIC

— 10 Mepe YBEIUYECHHsI CPOKa IKCIUTyaTalliu AJIEKTPOCUPEHHOTO 00O0pYyIOBaHUS HEO0OXO-
JTIMO TIPOBEACHUE TEXHUICCKOTO OOCTY)KUBAHUS M €ro 3aMeHa, B TO BpeMs KaK CPOKH IKCILTya-
taiuu YKB/FM mpueMHuKa B KadecTBe OKOHEYHOT'O CPEICTBA OMOBEIICHUSI TOpa3fo IOJbIIE U
HE TPeOYIOT MPOBEICHUS CIICIIHATLEHOTO 00CITY ) KHBAHHSI,

— B MaJIbIX HaCeJCHHBIX MyHKTaX U B CEIbCKOW MECTHOCTH AJIEKTPOCHPEHHOE 000pya0Ba-
HUE OTCYTCTBYET, B TO BpeMsi Kak 30Ha paauoBemnianus B YKB amamasone pacnpocTpaHeHa mpak-
TUYECKHU Ha BCIO TEPPUTOPUIO PECITyOIHKH.

C yderoM TpeOOBaHUI MPEIBIBISIEMBIX B 1I€JIOM K CHCTEME OIOBEIEHHS ObLTH yCTaHOBIIE-
HbI TpeboBanus k pazpadateiBaeMomy Y KB/FM III'TIC onosemnienus o YC. K HUM MOKHO OTHECTH:

— CBOEBPEMEHHOCT;

— IOCTOBEPHOCTH;

— TOTOBHOCTb;

— HaJEKHOCTb.

CoeBpemeHHOCTH — criocoOHocTh YKB/FM III'TIC onosemiennst o0 YC obecnieunBath re-
penadvy, J0CTaBKy COOOIICHW U CUTHAJIOB B 3aJJaHHbIE CPOKH [§].

[Tokazarenem OIICHKH CBOEBPEMEHHOCTH IEpeIayu COOOIICHUI SBISETCS] CPAaBHEHHE Bpe-
MCHH IPOXOXKACHHUS B CHCTEME OMOBCIICHUS Tco PErJaMEHTUPOBAHHBIM BpeMeHeM Tsax [8]:
Tco S TSaL[.

[Ipu aBTOMaTHuUeCKOM crioco0e mepefavyn BpeMs MpoXoxaeHus curHaioB Ha YKB/FM
[I'TIC onogemenust 0 YC He 1OKHO MPEBBILIATD:

- B cucteme He 6oiee 80 ¢ ¢ BeposTHOCTHIO (0,95;

— B pecnyOnmkaHckoM 3BeHe He O6osee 30 ¢ ¢ BepositHOCThIO 0,95;

— B 00J1acTHOM 3BeHe He 6osee 12 ¢ ¢ BeposaTHOCTHIO 0,95;

— B MECTHOM 3BeHe He Oonee 8 ¢ ¢ BeposiTHOCTHIO (0,95.

HocroBeprocts — ciocobHocTh YKB/FM TII'TIC onosemnienus o YC obecrnieunBaTh BOCTIPO-
M3BEJICHHE TIEpEIaBaeMBbIX COOOIIEHUI U CUTHAJIOB B MECTaxX MpUeMa C 3aIaHHON TOYHOCTHIO [8].

JlocTOBEpPHOCTH TOCTUTAETCS:

— MIPUMEHEHHUEM CIIEIUAIBHON armapaTypbl MOBBIIICHUS IOCTOBEPHOCTH;

- nogaepxkanneM xapakrepuctuk YKB/FM TII'TIC omosemienus o UC B mpepenax ycra-
HOBJICHHBIX HOPM.

BepositHocTs ommbku npu nipueme curHanoB YKB/FM IIT'TIC omnosemenuss o UC He
JIOJKHA TIPEBBIIIATH:

Ha pecry6kaHckoM yposae — 1076;

Ha TeppPUTOPHAILHOM ypoBHe — 107°;

Ha MecTHOM yposHe — 107,

Pa3z6opunBocth cinoB npu nepexaue uHpopmarmun YKB/FM III'TIC omosemenus o YC
oJKHA OBITh HEe MeHee 93 %.

I'otoBrocTs YKB/FM III'TIC onoBemienust o YC — Takoe COCTOsIHUE MPUEMHUKA, KOTOPOE
XapaKTepU3yeT CTENeHb €ro COCOOHOCTH HEMEICHHO MPUCTYNUTh K Nepeaye CUTHAJIOB U UH-
(dbopMaliu OMOBEIICHUS B 000K MOMEHT BPEMEHH HE3aBHCHMO OT TOTO OT TOTO BBIKIIIOUEH JIU
OH (0CTaBasCh BKJIIIOUEHHBIM B CE€Th AJIEKTPONUTAHNS) WIN BKIIIOUEH HAa HU3KOM YPOBHE 3ByKa [8§].

I'otoBrOocTs YKB/FM IIT'TIC onoBemienust o YC mocturaercs:

— co3ganueM texHosiorndeckoil kouctpykiuu Y KB/FM IIT'TIC onosemenus o YC mo3Bo-
JISTOLTUM TIPOM3BECTH €0 BKIIOYCHHE U Tepenady WH(OpMalliyd U CUTHAJIOB OMOBEIICHUS He3a-
BHCHMO OT TOT'O BKJIFOUEH OH WJIM HET;

— IPOBEICHUEM CHUCTeMaTH4ecKuX rpoBepok (tectupoBanus) YKB/FM III'TIC onosermie-
Husg o UC,;

— MOCTOSIHHOM TexHrYecKoi roToBHOCTRIO Y KB/FM TIT'TIC onosemienus o UC.
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Koadduuuent roroBHOCTH (BeposiTHOCTh padoTocniocodHoro cocrostuug YKB/FM TIT'TIC
onosenieHus o YC) B 1iesiom noimkeH ObITh HE MeHee 0,994.

Hanexuocts — cBoiictBo YKB/FM III'TIC omoBemennst o YUC BBIMOIHATH 3aJaHHBIE
(GYHKIMHU, COXpaHss CBOM SKCIUTyaTallMOHHBIC ITOKA3aTeNM B 3aJJaHHBIX MPEeax B TEUEHUE TPO-
MeXYTKa BpeMEHU WK TpedyeMoit HapaboTku [8].

3akarouyenue. B pesynbrare aHann3a HEJOCTATKOB MCIOJIb30BaHHUS OKOHEUHBIX CPEICTB
omnogemeHus B Pecniy6iiuke benapyce onpenenena Heooxoaumocts paspadotku YKB/FM IITIC.

Jns ycranosnenus TpeboBanmii k YKB/FM IIT'TIC npoBeneH 0030p TEXHUYECKUX HOpMa-
TUBHBIX IIPABOBBIX aKTOB, PErIaMEHTUPYIOIIUX TPEOOBaHUS NPEAbABISAEMBIX B LIEJIOM K CUCTEME
onosenieHus HaceneHus B UC.

B nanbHelimeM miaHupyercs:

— Ha OCHOBaHHMHM mpeiokeHHbIX TpeboBanuii k YKB/FM III'TIC 3amate mapamerpsl B
TeXHUYECKHE yCIOoBUS s pa3padotku (nmpoektupoBanus) YKB/FM III'TIC onosemenus o YC.

— U3TOTOBUTH dKcniepuMeHTanbHbIi o0pazenr YKB/FM III'TIC onosemenus o UC.

— MIPOBECTH IKCILTyaTAIllMOHHBIX UCHBITaHus onbITHOTO oOpazna YKB/FM III'TIC omnoge-
menus o UC.

— pa3paboTaTh NporpaMMy pacueTa ONTHMAJIbHOIO KOJIMYECTBA €MHULl YCTPONUCTB Ha KO-
aruecTBo noaBopuid, Mect ycraHoBkr YKB/FM III'TIC onosemenus o UC.

— pa3paboTaTh METOAMKY OMOBEIICHUS HaceneHus aunamu, umeronumu Y KB/FM TIT'TIC
onosenienus o YC.

— IPUMEHUTH PE3YJIbTaThl IIOJYYEHHBIX HUCCICIOBAHUN IPU BHECCHUM MU3MEHCHHUM B TEX-
HUYECKUE HOPMATUBHBIE NIPABOBBIE AKThI, PEIVIAMEHTUPYIOLUE BOIPOCH ONIOBEIIEHUS HACEIECHUS
B UC.
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ADVANTAGES AND DISADVANTAGES OF EXISTING TERMINALS
OF THE AUTOMATED CENTRALIZED ALERT SYSTEM
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of the Ministry for Emergency Situations of the Republic of Belarus», Minsk, Belarus

Valeriy Kobyak, PhD in Technical Sciences
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of the Ministry for Emergency Situations of the Republic of Belarus», Minsk, Belarus

Purpose. To consider the advantages and disadvantages of the existing terminal means of notification,
as well as the issues concerning the scoring of the territory by technical means of verbal communication.

Methods. A comparative analysis of the existing terminal alerts to prepare proposals for improvement.

Findings. On the base of the result of a comparative analysis of the used terminal means of warning,
the ways of their improving are suggested.

Application field of research. The system of notification of the population in emergency situations.
The use of terminal means of notification.

Conclusions. The article gives suggestions on the improvement of technical means of voice trans-
mission of emergency information to ensure guaranteed reception of alert signals throughout the republic.

Keywords: notification, terminal means of warning, electric sirens, loudspeakers, VHF / FM receivers.
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YK 159.9:614.8

IICUXOJIOI'NYECKHUE ACIHHEKTBI IPUHATHUA PEIHEHUA
B NIPOBJIEMHBIX CUTYAIUAX

Kpemens M.A., I'epacumuux A.IL.

[Ipennoxen anroput™M AeMCTBUI MU NPUHATUH U pean3allii yIpaBIeHYeCKUX pellle-
Huil. OnMcaHbl KPUTEPUH BBIICJICHHS TPOOIIEM, Hy KIAIOLIUXCS B IEPBOOYEPEIHOM IPUHITUI
pemennii. [IpuBeneHbl MCUXOJIOTHYECKHE 0COOEHHOCTH, NMPOLEAypa U MPUHIUITEl TPHHATUS
KOJUIEKTUBHBIX PEIICHUH.

Kniouesvie cnosa: nmpobnema, penieHue, puck, pyKOBOOUTENb, MPOOIEMHas CUTyaLus,
YIPaBJIEHUIECKOE PEIICHHE.

(IMoctymmna B peaakmuio 20 oktsops 2017 r.)

Beenenme. [lpunstue peuieHus — CI0XKHBIM Mcuxojorudyeckuil npomecc. Yenoeky Ouno-
JIOTUYECKH CBOMCTBEHHO OYE€Hb OCTOPOKHO NMPUHUMATH pelieHus. HepemuTenbHOCTh, JUIUTENb-
HBIE KOJICOAHNs1, IMEIOIIHE CICICTBIEM 3aTATHBAHNE BBITOJHEHHS PEIICHHUS HA HEONPEACICHHBIH
CPOK, MOTYT MPUBOJUTH K KaTaCTPO(UIECKUM TOCIEICTBUSM.

[IpenocTaBieHne mpaBa NPUHATHS CaMOCTOSITENIbHBIX YNPABICHUECKUX PEHICHUH HIMpO-
KOMY KpYyTy pyKoBoauTeNel TpeOyeT Oosiee TIIATEIbHOTO U3YYeHHUs] MU HE TOJIBKO CBOEH mpe-
METHOH 00JIaCTH NIESATETFHOCTH, HO ¥ TEOPUH U TIEPEIOBON MPAKTUKU MPUHATHS YIIPABICHUECKUX
peLIEeHU.

[IpunsTHe pemieHui onpenenseTcs Kak MbICIUTEIbHbIN IPOLECC U BOJIEBOU aKT, KOTOPHIN
OXBAaTHIBACT BCIO JICATEIHHOCTh MO PEIICHUIO MPOOJIEMBbI, OMPEACICHUI0 HAMITYYIIETO WIN MPH-
eMJIEMOTO CTrIoco0a ACUCTBUS Il TOCTHKEHUS OJTHOM MIJIM HECKOJIBKUX 1iesiei [1].

OcHoBHast YacTh.

1. Pemienusi B npoodjeMHbIX cuTyanusix. Hanbomnee 3HAYMMBIMH TIPEICTABISIOTCS Clla-
OOCTPYKTYpUPOBAHHBIE pEIIEHUsI MPOOJIEeM, YacTO BCTPEUAIOUINECs] B MPAKTUKE YIMPaBICHHUS.
[IpuBenem ormpeneneHue CrabOCTPYKTYPHUPOBAHHBIX PEIICHHH, OTTAJIKUBASCh OT OMpPEICIICHHS
BBICOKOCTPYKTYPHUPOBAHHBIX PEILICHUM.

Bvicokocmpykmypuposannvle peuwienus XapaKTepU3yIOTCS NMPAKTUYECKH OTpPaOOTaHHOMN
MOJIETIBIO, BKIIIOUAIOLIEH CTaHIApPTHBIE MPOLEAYPHl UX BBIPAOOTKU U OOOCHOBaHHS. ANTOPUTM
MPUHSTHS TAKUX PELIEHUI B OCHOBHOM M3BECTEH 3apaHee, U HaJl0 JMILb PUCIIOCOOUTD €To K pe-
maeMon mpoobyieMe ¢ y4eToM MPHUCYIIMX el yCIoBHil M 0coOeHHOCTe. OOBIYHO IeNH U 3aJa4yu
TaKUX pelIeHUi Jr00 XOPOIIO U3BECTHHI, MO0 3a/JaHbl U3BHE, a JIUIAM, IPUHUMAOIIUM pellle-
nue (JIIIP), Hannexxut crenath BbIOOp criocoba AeicTBUS U3 OTHOCUTEIHHO HEOONbIIOro Habopa
JOTTYCTUMBIX BapHUaHTOB.

3a/aya BBICOKOCTPYKTYPH30BaHa, KOT/Ia OHa 00JaJaeT caeayouMMi CBOHCTBaMU [2]:

1. MoxeT ObITh ONMHCaHa B TEPMUHAX IMEPEMEHHBIX, MPUHUMAIONINX YHCIIOBBIC 3HAYC-
HUS, — CKaJSIPHBIX WM BEKTOPHBIX.

2. llemn MOTYT OBITH BBIPAQXKEHBI C TIOMOIIBIO €AMHCTBEHHOMN YE€TKO OIPEIEIIEHHON YMCIIO-
BOU (pyHKITUH.

3. ImeeTcst anropuTM IOTyYeHHs YUCIOBOTO PEIICHUSI.

Ecnu 3amaua He ob6nmamaeTr XxoTst Obl OJHUM CBOWMCTBOM, OHAa OTHOCHUTCS K KJaccy cra-
OOCTPYKTYypHU30BaHHBIX.

Cnabocmpykmypuposantbsie peuieHusi XapaKTepHbl IJI1 HECTAaHIAPTHBIX MPOoOJIeM, AT CH-
Tyalui, OTJIMYAIOUIMXCS HOBU3HOW, HEONPEAEICHHOCTHIO, TPEOYIOUIMX TBOPYECKOrO MOAXO0JA.
CrnabocTpyKTypupOBaHHbBIE PEIICHUS XapaKTEePHbI Ul MPUHLIUIHAIFHO HOBBIX HECTaHAAPTHBIX
pobJeM, peleHne KOTOPhIX 0 aHAJIOTHHU C MPEAbLTYIIMMU, U3BECTHBIMU, HE IPUBOJIUT K yCIIEXY.

Yame Bcero kK Kiaccy caabOCTpyKTYypU30BaHHBIX 3a/lad OTHOCSTCS 3aJadyd, B KOTOPBIX
ecTb (popManbHas MOjAETh MPOOIEMbl, HO 3a7ada B MPHUHIUIIE MHOTOKPHTEPHAIbHAS — UMEETCS
HECKOJIBKO HECOBIAJAOIINX 1IENIEH.
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[Ipu mepexome OT BBICOKOCTPYKTYPHU30BAaHHBIX 3a7ad K CIa0OCTPYyKTypHU30BaHHBIM YeET-
KOCTb (bOpMy.]'II/IpOBKI/I 3aa4i U TOYHOCTH €€ PCHICHUA IMaaaroT. HpI/I pPCeIICHHMKU TaKUX 3aJa4d B
0oJIbIlIel CTENeHH MIPUXOAUTCSA 00paIiaThes K OMbITY, MHTEIIEKTY, UHTYHIIUH.

[TpakTHYecKu pyKOBOJIUTEIIO TIOYTH BCETA IPUXOIUTCS UMETH JISTIO CO CIIabOCTPYKTYpH-
30BaHHBIMH 33/1adaMu. VIMEHHO Takue 3a7aud BO3HUKAIOT B MOJIUTUYECKOHN, a]MUHUCTPATUBHOM
cdepax. OmmOKY pU MPUHATUH PEUICHUH B COBPEMEHHBIX YCIOBHIX 00XOASTCS 4acTO TOPOTO H
TEM JI0pPO3Ke, UeM BHIIIIe YPOBEHB YNPaBJICHUS, HA KOTOPOM 3TH pelieHus npuHumatorcs. Ciemyet
OTMETHTh, YTO IS CIa0OCTPYKTYPHU30BAHHOW 3a7aydl MOHATHE «OUIMOOYHOE pEIICHUE» CTAaHO-
BUTCSl HEUETKHUM, MTOCKOJIbKY HAJMYME€ MHOTHUX KPUTEPHEB OLEHKU aJbTEPHATHUB JIUIIAET B OIpe-
JICIICHHOM CTENEHU MPOIIeIypy BIOOpa €AMHCTBEHHOTO OOBEKTUBHOTO PEIICHUS.

HcTouynnkaMy ommOOK MpU pelieHUH c1aboCTPyKTYpU30BaHHBIX 33/ay SIBISIFOTCSI OTpa-
HUYCHHBIC BO3MOKHOCTH YCJIOBCKA IO BOCIIPUATHIO 60HLH_II/IX OG’bGMOB I/IH(I)OpMaI_[I/II/I, MHOTIroac-
MEeKTHOCTh CPAaBHHUBAEMbIX aJbTEPHATUB, CyOBEKTUBHBIN XapaKTep OLIECHOK HEKOTOPBIX KPUTEPUEB
JJIA Ka)I(Z[Oﬁ AJIBTCPHATUBBI, TPYAHOCTH MOJYUYCHHA HCUCPIIBIBAIOMICTO IMCPCUHA AJIbTCPHATUB.
MHOrOKpUTEpHAIBHOCTh TUIMYHBIX 3a/1a4 MPUHATHUS PEIICHUN MPUBOIUT K CYObEKTUBHOCTHU MPU
CpPaBHCHHMU allbTEPHATUB, CBOSAIICHCS Yalle BCErOo K HEKOTOPOMY PAHXKHPOBAHUIO KPUTEPUEB
WIM TIOKa3aTesel cTeneHu JoCTkeHHs Leseil. Takoe paHKupoBaHUE, BBINOIHIEMOE Pa3IUYHbI-
MU PyKOBOAMTEIISIMU, TIOYTH Bcerna Oyaer pa3nuuHbiM. Kakoe paH)XKHpOBaHUE SIBIISETCS CaMbIM
MIPaBWJIbHBIM, ONPEAETUTh TPYAHO. OLEHKH MO HEKOTOPHIM KPUTEPUSAM ISl KaXKIOW ajJbTepHATH-
BbI OTIPEAETISAIOTCS SKCIIEPTHBIM IIyTEM U, CIIEA0BATEIBHO, HOCAT CyOBEKTHBHBIN Xapakrep. Takum
00pa3oM, BO3HUKACT «IBOWHOI» CYOBEKTHBU3M — CyOBEKTHBU3M OIIEHOK M CYOBEKTHBH3M TIPH
y4eTe pa3IMYHON 3HAYUMOCTH KPUTEPUEB.

Korga roBopurcs, 4To MpoIiecc MPUHATHS PEIICHUN CBOAMTCS K BHIOOPY OAHOW W3 HE-
CKOJIBKUX aJIbTCPHATHUB, MPCAIIOJIaracTcs, 4To MHOJIHBIN NepCUYCHLb AJIbTCPHATHB U3BCCTCH. B I[Gfl-
CTBUTEJIbHOCTH MOXET OKa3aThCsl, UTO HauOoJiee MpeArnouTUTEeNbHAs albTepPHATHBAa HEU3BECTHA,
CJIeZIOBATENILHO, IPUHATHE PELICHUH HE CBOIUTCS TOJIBKO K MPOLIECCY BBIOOpA aIbTEPHATHUB.

Pemenus manbonee 3¢ HeKTUBHO TMPOSBIISIOT Ce0s1 B MPOOJIEMHBIX CUTYaIUSIX CIAETYIOIINX
THUIIOB:

1. TIpoGnema He AOMyCKaeT TOYHOIO KOJMYECTBEHHOI'O PEIIECHUS: OTCYTCTBYET a/IeKBaT-
Had MaTeéMaTH4YCeCKasd MOACIb JJId ITOCTAHOBKHU 3aJa4H. K MHOrouncieHHbIM nmpumepam HpO6JICM
TaKOro TUIA OTHOCSITCS Ha3HAYEHHsI Ha JIOJDKHOCTD, pacipe/enenrue pyHKIuid B oprane ymnpasie-
HUS, BEIOOp HampaBieHui (pyHIaMEeHTaIbHBIX HAYYHBIX UCCIICAOBAHUM U T. 1.

2. Bo3moskHO mocTpoenne hopMann30BaHHON MOJENH PEeIIaeMoi POOIeMbl, OJTHAKO JIJIs
CO3JIaHMsI MOJIENM JIMOO HET Ha/leKHOM KOIMYeCTBEHHOW MH(OpMaLuu, JHO0 4acTh MCXOIHBIX
JAHHBIX HE TpeJICTaBlieHa B (hOpMe OOBIYHBIX YUCET U HOCUT XOTS Obl YaCTUYHO MPUOITU3UTEIh-
HBIA MJTH JJa’ke KaueCTBEHHBIN XxapakTep. [Ipobiemamu 3TOro THma SBIAIOTCS, HAIPUMED, BHIOOD
y4acTKa JJisl CTPOUTENIbCTBA MPOMBIIIIEHHOTO O0BEKTa, MJIAaHUPOBAHUS: KAalHUTAJOBIOXKEHUN B
Pa3sBUTHC HpGI[HpPIHTPIfI, pe,Z[aKL[I/IOHHO-I/Ifi,Z[aTGJIBCKOﬁ ACATCIIbHOCTHU, NPUKIIAAHBIX HAYUHBIX HC-
CJICNOBaHUH U T. 1.

3. Bpemst 1ui npuHATUS pELIEHUH Mallo, YTO HE MO3BOJISET HU CTPOrO MOCTAaBUTh 3a/auy,
HU coOpaTh KMcYepIbIBaloNly0 HHpopmanuio 1 ee perieHus. K yuciy Takux 3a1ad OTHOCSTCS
peuicHud B aBapHﬁHBIX CUTyalusiIX, 3aJa4 JUCHCTUCPU3ALUU, ONICPATUBHOI'O YIPABJICHUA IIPO-
LIECCOM U T. 1.

HanpaBieHnuss NpuHATHS PEIICHUH XapaKTEepU3YIOTCs OOJBIIMM pa3zHOOOpa3ueM, Harpu-
Mep, COLMAIbHO-TIOIMTUYECKUM, OPTaHU3aIIMOHHO-TEXHOJIOTMUYECKUM, MICUXOJIOTHYECKUM U T. 1.
Kaxnoe u3 HampaBieHHI MOKET OBITh MOAPA3/IEICHO Ha Pa3JInYHbIe OTBETBICHHS. Tak, IMCHUXO-
JIOTUYECKOE HAINpaBJieHHE, OTPAaHUYEHHOE B OCHOBHOM paMKaMHM JIECKPUIITUBHOTO (OMHUCATENbHO-
FO) nmoaxoga, ACJIIUTCA Ha ABa OTBCTBJICHUA. B NEPBOM 3HAUYUTCIIBHOC MECTO YACIACTCA HCIIOCPCI-
CTBEHHO M3YUYEHHIO BO3MOXKHOCTEH ueIoBeKa BHOCUTh HEMTPOTUBOPEUUBBIEC CYKICHHUS B CIIOKHBIX
CUTyallusX, BBISABJICHUIO Q)aKTOpOB, BIIMAIOIIUX HA 3TH BO3MOXKHOCTU (TaKI/IX KakK 4UCJIO0 aJIbTCp-
HATHUB, YHUCJIO KPUTEPHUEB OLEHKU KaKJIOW aJbTEepPHATUBBI, CIIOCOOHOCTb CTPOUTH YMNPOILECHHBIE
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MBICIIEHHBIE MOJIEJI M3Y4YaeMOW CHUTYyalllH, /1aBaTh OLEHKU BEPOSITHOCTSAM IMPEACTOSIINUX COOBI-
Tl U T. 1.) [3]. BTopoe oTBeTBIIEHHE MICUXOJIOTHYECKOTO HAMPABICHUS CBSI3aHO C MOCTPOCHUEM
JECKPUIITUBHBIX MOJEJEH MPUHATHS PEUICHUH YeI0BEKOM. B 3TOM OTBETBJIEHUU 1O pe3yiabTaTam
71a00PaTOPHBIX SKCIIEPUMEHTOB H3Yy4arOTCsl BO3MOYKHOCTH YEJIOBEKA IO PEHICHHIO B OCHOBHOM
MOJIETIFHBIX 3aJ1a4, HAlPUMep, IPU MPOBEICHUH ACIOBBIX UTP, PEe3YyIbTaThl IKCIIEPUMEHTOB 00pa-
0aTBIBAIOTCS 11O CTICIUATEHBIM METOAMKAM H I10 pe3yJibTaTaM 00pabOTKH CTPOSTCS 3aBUCHMOCTH,
MO3BOJISIFOIINE MTPOTHO3UPOBATh MPUHATHE PEHICHUH YEJIOBEKOM. JTO OTBETBJIEHUE ICUXOJIOTHU-
YECKOr'0 HaINpaBJIEHHUs HOCUT B 3HAUUTENIBHOMN CTENIEHU IKCIIEPUMEHTAIbHBIN XapaKTep.

Cyo0nekTom Besikoro pemenus spisietcst JITIP. 9To MoxeT ObITh OMH YeoBeK (MHIUBU-
nyansHoe JIIIP) mnm rpynma nui, OpUHUMAKOIUX KOJUIEKTHMBHOE pemieHue (rpymnmosoe JIIIP).
JInno, npuHMMaroee pemeHre, — TEepMUH, IPOYHO YCTAHOBUBIIMIICS B YIIPABICHYECKOHN JIUTEpPa-
Type. OTO TepMHUH COOMPATENBHBINA: JUPEKTOP, MUHUCTP, YUCHBIH COBET — MPUMEPHl UHIUBUIY-
anpHbIX WK rpynmnoBsix JITTP [4].

Anroput™M AEMCTBMI NPHU NPUHATHM U peaM3alliM yNpPaBICHUYECKUX PELICHWM, Ha Hall
B3TJISAJI, MOKET OBITh ONHMCAH CIEAYIOIIMM 00pa3oMm:

1. ®opmupoBaHue NpoOIEMHON CUTyaluu, KOTOPasi OTUCHIBAETCS COACPIKATENBHO, C MPH-
BJICUEHHUEM, €CJIH 3TO BO3MOKHO, KOJMUYECTBEHHBIX NaHHBIX; OCYIIECTBISETCS aHAINU3 MpoOIeM-
HOM CUTYaLlUH.

2. OnpeneneHne UMEIOIIErocsl BpEMEHU JJIs IPUHATHS PELICHUSI.

3. BrisiBneHre HEOOXOAUMBIX PECYPCOB JIJIsl PEIICHUSI TPOOIIEMBI.

Brimmie nepeuncnennbie neictus (1, 2, 3) mpakTHYECKH OCYIIECTBISIOTCS MapalijIeIbHO.

4. Coop HeobxomuMo# nHpOpMAIHH TT0 perraeMoi mpodaeme.

5. ®opMynUpOBaHHUE IEIH PEIICHUST TPOOJIEMBI, KaK 0KHJIaeMOT0 pe3yJbTaTa. ITO OJIHO
13 HauboJiee OTBETCTBEHHBIX JACUCTBUI, TaK KaK OT TOr0, HACKOJIBKO TOYHO U MOJHO OIPE/IEICHBI
1IeJT, BO MHOTOM 3aBHCHT d(PPEKTUBHOCTH PEIICHUS TPOOIIEMBI.

6. BeIsiBIEHNE UMEIOINUX MECTO OTPAaHUYEHHM, KOTOPOE OCYIIECTBISIETCS OAHOBPEMEHHO
¢ hopmynupoBanuem 1enu. OrpaHuYeHUs] MOTYT OBITh PECYPCHBIMU, TEXHUUECKUMHU, BPEMEHHBI-
MU, ((MHAHCOBBIMU U T. JI. 3HAHWE OIPAaHMUYCHHIA TO3BOJIAET MPH (HOPMYIUPOBAHUN LIETH YUUTHI-
BaTh peaJbHbIEC YCIOBUSI.

7. PazpabaTpiBaeTCsl MHOKECTBO BO3MOXHBIX aJbTEPHATUBHBIX PELICHUN C OCYIIECTBIIE-
HUEM UX HeopMaJIbHOr0 000CHOBAHMS JIsI TOCJIEAYIOIIETO CPAaBHEHHS M BHIOOpA HAUITYUIIIETO.

8. Pa3paboTka kpurepueB 3pGEKTUBHOCTH, Ui OLIEHKU MPEANOYTEHUH albTepHATUBHBIX
pemienuii. [IpeanoureHnss MOTyT OINpPENENAThCS HAa OCHOBE JIAHHBIX TEXHUKO-DKOHOMHYECKOTO
obocHoBaHus. OHAKO, C TOYKU 3PEHUS HEKOTOPBIX IeNIeH, MPEANOYTeHUs! pEIIeHH MOTYT OCy-
HIECTBIIATHCSA TOJIBKO CyOBEKTUBHO, HA OCHOBE KCIEPTHBIX OLICHOK.

9. Br16op onTUMAILHOTO PEIICHUsI Ha OCHOBE pa3paboTaHHBIX KpUTEPHEB APPEKTUBHOCTH.

10. Co3nganue ycioBH W ompeeiecHUe BPEMEHH, HEOOXOIUMOTO [IJIsl peai3alliid BbI-
OpaHHOTO pelIeHus.

11. OcymiecTBieHre KOHTPOIBHBIX (DYHKITHH.

ANTOpUTM NIEHCTBUN MpPU MPHUHATUU U PEANH3ALUU PEUICHUH B MPOOJEMHBIX CHUTYAIUSIX
MpeACTaBJICH Ha pUcyHKe 1.

2. Bo3aeiicTBre mcHX0J0rHYecKux (paKTOPOB Ha BbljejeHHe MPodJieM, TPeOyomux
pemienusi. [IpoGiema cnocoOHa NpOSBUTHCS B SBHOM BHUJIE, KOT/Ia €€ HEeOJIaronpusaTHOE JeiicTBre
CTAaHOBUTCSI BUJIMMBIM, OLTYTHMBIM, WIN KaK OTEHIMAJIbHAS yIpo3a Pa3IMUHbIX HENPUATHOCTEH.
KonuuectBo npobiem cTonb BEIUKO, YTO B TEUEHUE OTPAHUYEHHOI'O BPEMEHU MpPU HEAOCTaTOU-
HBIX pecypcax yAaeTcs CIPaBUTHCS TOJBKO C 4acThlO0 M3 HUX. Il03TOMy MOAroTOBKE peLICHHI
JOJKHBI TPE/IIeCTBOBATh KaK OCO3HAHME, TaK M (PUIbTpalus MpoOsieM ¢ 1IeNIbl0 BbIAENIEHUs ca-
MBIX BaXXHbIX. Hann4yre MHOTUX KOHKYPHUPYIOLIUX MPOOIEM, IICUX0JIOrHYECKH BOCTIPUHUMAEMBIX
JIOJIbMU MO-pa3HOMY, JeJIaeT 3aJauy BbIOOpa TON MpOoOJIeMbl, K PEIIEHUI0 KOTOPOIl opa MpHCTy-
IIATH, CJIIO’KHOW METOAO0JIOTMYECKON U IIPUKIAAHON 3anadei. [[03ToMy BBISBIEHUE U aHAIU3 IIPO-
OJIeMBbI SBIIETCS IEPBUYHOM B 00111el cXeMe BbIpaOOTKH U MPUHSITHS YIPABIECHYECKUX PEIICHUH.
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Pucynok 1. — Aroput™m fAeiicTBHi NP NPHUHATHA U PeaTu3alui PelleHNii B NPO0IeMHBIX CUTYAIIUAX

Kpurepuu BoigeneHus npodiaeM, Hy KIAIOMIKUXCs B TIEPBOOYEPETHOM MPUHITUN PEILICHHH,
MOXHO pa3feinuTh Ha JBe rpymisl. OObekmueHvle Kpumepuy OTPaKaloT 0OBEKTUBHYIO HEO0XO-
JIUMOCTb NPHUCTYNHUTh K MOMCKY MyTEH perieHus mpoOaeMbl, 0O0yCIOBIEHHYIO CIOXHBIIUMUCS
00CTOATEILCTBAMH, HAOMIOMaeMBIMU  COOBITHSIMU. CYOBeKmuUsHO-nCUxXoI02udecKue Kpumepuu
MOTYEPKUBAIOT 3aMHTEPECOBAHHOCTh OTNEIBHBIX JIUII JJI1 MHUIIUMPOBAHUS MpOLiecca BIPAOOTKH
U TIPUHATHS PEIICHUH, IpuaaBas eMy o(UIMaIbHBIA XapakTep BHE MPSIMOW 3aBHCHMOCTH OT pe-
aJILHOTO COCTOSTHHSI POOJIEMbl, @ MHOTJa M €€ HaJu4us. Y JIUI], OTBEYAIOLINX 33 BHIOOP M IOCTa-
HOBKY mpoOieM, (OpPMUPYIOIINX LEJIEBble YCTAaHOBKM W HEMOCPEICTBEHHO INPHHUMAOLINX
YIpaBJICHYECKHE PEIICHUS, IPAKTUUECKU BCET/Ia MOSBIAIOTCS JIMYHbIE HHTEPECHI, TEM WM HHBIM
00pa3oM cBsi3aHHBIE ¢ poOIeMoii u ee pemieHneM. Eciii yeoBek NMpUHUMAET peIIeHHe Mo MOBO-
Iy CBOMX JIMUHBIX MPOOJIEM M HAMEPEH CAMOCTOSTENIFHO BBIMOIHATH 3TO PEIICHHE, TO B IPUCYT-
CTBHHU CYry0O WHAMBHUIYaJbHOTO MHTEpECa HET HUYETO 3a30pHOro, Oojiee TOro, Tak M JOJDKHO
ObITh. CyIIECTBYIOT NICUXOJIOTHYECKUE (PaKTOPHI, HACTPAUBAIOIINE PYKOBOJUTENCH, OTBETCTBEH-
HBIX JIAI] TIPOSIBIATH CyOBEKTHBU3M B IpoIecce 0TOOpa MpoOieM M YCTaHOBJICHHUS YPOBHS HX
Ba)KHOCTH.

Bo-mepBbIx, pemenne n3ydaeMoi mpoOiIeMsl B psZe CIydacB HECET INIHYI0 MaTepHATbHYIO
WM MOPAJIbHYIO BBITO/Y JJIsl pACCMaTPHUBAIOLIETO €€ JIUIA, CIOCOOCTBYET OoJiee TOJIHOMY YIOBIIe-
TBOPEHHIO €r0 MHAWBUIYAIbHBIX HYX] M 3allPOCOB, HHTEPECOB CONMAIBHOM IPYIIBI, K KOTOPOH
NPUHAUICKUT JaHHOE JIMLO WM KOTOPOM OHO cuMmnarusupyer. IlogoO6Horo tuna marepuanbHbIe
WJII MOpaJIbHBIC MHTEPECH! HHOT A TTOJJOrPEBAIOTCS M3BHE, MMEIOT BH OOCIIIAHUI BO3HATPAXKICHUS
CO CTOPOHBI JIOJIEH, T0OOUpyIOmUX JaHHYI0 TpobiemMy. He MCKIIIOYEeH M MOJKYM JOHKHOCTHBIX
JIMII, 3aMHTEPECOBAHHBIX TAKMM 00pa30oM B YCKOPEHUH PEIICHHS TAaHHON MTPOOIIEMBI.

Bo-BTOpBIX, OTBETCTBEHHBIE JIUIA WHOT/IA CKJIOHHBI BBIICTATH U OT/AABaTh MPEANOUYTCHHUE
npoOieMaM, yCHENIHOe pelIeHne KOTOPBIX CIIOCOOHO NMPHHOCUTH B OyAyIIEM IUBHICHIBI TOMY,
KTO 00paTwi BHUMaHHME Ha MpobjeMy Kak HEOTNOkHYI0. Takoro poaa (akropbl BHICTYNAIOT Kak
OXXHMJAHUS BBITOJ B BHUJIE TOJYYCHHS M PACHIMPEHUS U3BECTHOCTH, MOBBIIICHHUS MMH/KA, TTOBBI-
IIEHUE B TOJHDKHOCTH, HAarpas.

B-TpeThux, nuia, BeIpabaThIBaloONe peKOMEHIauu 00 0TOOpe, BhIOOpE HamboJiee BaxK-
HBIX, HEOTJIOXKHBIX NpoOjeM, TpeOYIOUMX pEIIeHUs, ICUXOJIOTUYECKH MPEIpaCcIIOI0KEHBI
YMEHBIIUTH PUCK OIINOOYHBIX, HEYAAYHBIX PEKOMEHAai. Beab He MCKITI0UEHO, 4TOo MpeIoKe-
HUS 110 BBIOOPY MPOOJIeMBbI MOTYT HE TOHPABUTHCS BBILIECTOSILEMY PYKOBOJICTBY, JINOO PUBECTH
K HEOJIarompusATHBIM /ISl PEKOMEH/IYIONIETOo JIMIA MOCIEICTBUAM Hocie oOHapyeHus B Oyny-
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meM (akra HeOOOCHOBAHHOTO BbIOOpa mpoOieMbl. KpuTtepuii «kak Obl Yero He BBIIUIO» TaKKe
CTIOCOOEH OKa3bIBaTh BIMSHUE HA MOJIXO/ K BBIICICHUIO IPpo0ieM, TpeOyromux pemenus. Horma
JTaHHBIA (PaKTOP MPOSIBJISIETCS B CTPEMJICHHH YTOAUTh PYKOBOJICTBY, T. €. COCPEIOTOYNUTH BHUMA-
HHUE Ha mpoliieMax, KOTOpbIE YIIOMHHAINCH paHee Kak camMble aKTyaJbHBIE B yKa3aHHIX BbIIIE-
CTOSIIIIUX PYKOBOJUTEIICH.

[To oTHOmIEHWIO K TPoOIEMaM COLMAIBHOTO XapaKTepa MPUXOAMTCS YYUTHIBATH OOIIIe-
CTBEHHOC MHEHHUE TI0 IMOBOJY HMX 3HAYMMOCTH, YTOOBI HE MOPOJUTH HETATHBHBIX PEAKIMi Ha
0KHJIaeMO€ PELICHHUE elle JI0 TOT0, KaK OHO COCTOSIIOCH.

C TOUYKHM 3peHUs TICHXOJOTHYECKUX (PaKTOPOB U MOTHBOB, KOTOPHIMH PYKOBOJCTBYIOTCS
T, TPUHUMAIOIINE YIPABICHUECKUE PELICHMS, MPEICTABISAETCS LEeNeco00pa3HbIM pa3enuTh
MPEINOYTEHUS, OKa3bIBAEMbIC BapHAHTAM PEIICHH Ha HECKOJIBKO TPYIIII.

[lepBas rpymnmna BKJIIOYAEeT BapUAHTHI U THUIIbI PELICHUNA, OCHOBHOW MOTHUB BBIOOPA U MPH-
HSTHSI KOTOPBIX 3aKIFOYAeTCsl B CTPEMIICHUU JAOCTHYBL YPPEKTHBHOTO pa3perieHus: MpoOIeMHOIM
cutyanuu. [Ipu 3ToM MOTHBaLIKS JIMIIA, TPUHUMAIOIIETO PEIIEHUs, OCHOBBIBAETCS Ha CJIEIYIOIIUX
KPUTEPHSIX:

MOJHOTa pemeHus (YCTpaHEHHsI, CMSITYeHHs) MCXOAHOH MpOOJIeMBbl, JTOCTUTAEMBIH 3(-
(bexT;

HKOHOMHYECKAs, COLMANbHAsA, MOMUTHYECKass 3()(HEKTUBHOCTh NMPUHUMAEMOTO DPELICHUS
(otHOMmIEHUE 2 deKTa K 3aTpaTaM Ha ero MoJTydeHue);

MPOIOJDKUTEIBHOCTD MIEPUO/IA PELICHNUS TIPOOIEMBI,

COOTBETCTBHUE PEIICHUS CHCTBYIOMIEMY 3aKOHOIATEIBLCTBY

NpeIBUINMBIE 3KOHOMHYECKHE, COLHUANIbHBIC, TMOJMTHYECKUE, HKOJIOTHUYECKUE TOCIHEe-
CTBHSI IPUHUMACMBIX PEIICHHIA;

BJIMSIHAE TIPUHIUMAEMOT0 PELIeHHs MO JaHHOM mpobieMe Ha CMEeXHbIE MPOOJIEMBbl, BKIIIO-
Yast BO3MOYKHOCTh BOSHUKHOBEHHSI TAKOBBIX B PE3YJIbTaTe HAMECUCHHBIX JICHCTBHU.

MoTHUBBI TIEpBOI TPYMITEI HOCAT B OCHOBHOM OOBEKTHUBHBIN XapakTep B TOM CMBICIE, YTO
OHHU OOYCIIOBJICHBI HAJTMYUEM U COCTOSIHHEM IMpoOsieMbl. Ha MOTHBax M MpeanoOYTeHUSX JaHHOTO
BUJIa CKa3bIBaeTCsA OECIPUCTPACTHOE BUICHUE MTPOOJIEMBI JIULIOM, IPUHUMAIOIIUM pEIlIeHHE.

Bropas rpynma MOTHBOB W TIPEANOYTEHHA OTpakaeT CTPEMIJICHHE JIMII, TPUHHUMAOIINX
pelieHue, JOCTHYb ero HanOosbied 3(pPeKTUBHOCTH, BBITOJHOCTH NMPUMEHUTEIBHO K cebe, K
KpYTy OJIN3KHX JIUI M COIMAIIBHBIX TPYII IPH YCIOBHH OJHOBPEMEHHOTO O0ECIIeYCHUsT MaKCH-
MaJIbHO BO3MOKHOW 0€30IaCHOCTH MPUHHUMAEMOTO PEIIeHHs s ceOs M MPUOIMKESHHBIX JHIL.
OCHOBHBIE MOTHUBBI BEIOOpA M IPUHSTHSI PEIICHUH CBOMIATCS B 3TOM CITydae K CIEAYIOIINM:

MOJyYeHHE MaTepUAIbHBIX BBITOJ] B PE3yJIbTaTe MPUHATHUS U OCYIIECTBICHUS JAHHOTO Ba-
pHaHTa pelIeHus;

YKpPEIJICHHE CBOETO CIY>KEOHOTO MOJIOKEHHUS;

NPeOTBPALICHHE HEOIArOMPUATHBIX MOCIESICTBUI sl ce0sl U CBOETO OKPYKCHHS BCIIC-
CTBHE BbIOOpA M MIPUHATHS HEYIAYHOTO, HE ONPABABILEro ce0si pPUCKOBAHHOTO PEILICHHS;

COOTBETCTBUE M30MPAEMOT0 PEUICHUs MHTEpecaM M MPEANOYTEHHSIM BBIIICCTOSIIETO PY-
KOBO/ICTBA;

OKa3aHHME COJCHCTBHUS JIMIIAM, 3aMHTEPECOBAaHHBIM B TOM HJIM MHOM DPEIICHHH, B IIEJISIX
BO3MOYXHOCTH OOpAIeHUS K HUM B OyIyIIeM.

WHorna B HEKOTOPHIX CUTYaIUSIX WHIMBHIYaJIbHBIE TIPOOIEMbI pyKOBOAMUTENEH MPEICTaB-
JISIIOT YacTh OOIIMX MPOOIIEM, 110 KOTOPBIM 3TH JIMLA YIIOTHOMOYEHBI IPUHUMATh PEIICHUSI.

BaxxHbIM TICXOJIOTHYECKUM (DaKTOpPOM TPUHATHS YIPABICHUECKUX PEIICHUH SBISICTCS
BpeMs, 3aTpaunBacMoOe Ha €ro BbIpaOOTKy. Ecim roBoputs TouHee, TO UMEETCS B BHIY HE caM
CPOK MCIOJHEHUS MPUHATOTO PEIICHHUs, a €0 CPABHEHUE C MPEIBUIANMBIM TIEPUOJIOM, B TCUCHHE
KOTOPOTO K JIMIYy WM JIMIaM, IPUHSABIINM JaHHOE PEIICHUE, MOTYT OBITh IPEIbIBICHBI IPETEH-
3WU TI0 TIOBOJIY €T0 Ka4ecTBa.

YeM /umuTenpHEee CPOK peain3aliiyl peleHus 0 CPAaBHEHUIO CO CPOKOM IPEAIOIaraeMoro
npeOBbIBaHUS JIUIA, TPUHUMAIOIIETO pPEIIeHUE B JODKHOCTH, MOPOKIAIONIEH OTBETCTBEHHOCTH,
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TeM HUXe pUCK. PykoBoauTenb, n30paHHbIN WM Ha3HAYCHHBIN Ha OMPEICICHHBIN CPOK, HE OYCHb
0ECITOKOUTCSI O TOCIIEACTBUSAX PEIICHH, PE3yJIbTAThl KOTOPBIX MPOSBATCS TIOCIIE ATOTO CPOKA.

B 3HaunTenpHOW cTemeHM HaAEKHOCTh M A(P(GEKTUBHOCTh pEIICHHS 3aBUCUT OT
MOPaJIbHO-TICUXOJIOIMYECKUX KaueCTB PYKOBOAMTENS, €ro KOJeKca YECTH U YyBCTBA OTBETCTBEH-
HOCTH.

3. Ilcuxosioruyeckne 0COOEHHOCTH MPUHATUS KOJIJIEKTHBHBIX pellleHHil. AHAIN3 CO-
JepKaHUs YIPABICHYECKUX PEIIeHUH MOKa3al, 4TO OOJNBUIMHCTBO PELICHHUH MO KIIIOYEBBIM MPO-
O6memaMm TpeOyeT TOro, YTOOBI 3T PEIICHUS TOJOKUTEIBHO BOCIPUHUMAIHNCH TPYJAOBBIMH KOJI-
JIEKTUBAaMU. A 3TO yKa3bIBaeT Ha TO, UTOOBI TaKHe PEIICHUS TPUHUMAIUCH KOJIJIEKTUBHO.

KonnexTuBHBIE pelIeHrs: MPUHUMAIOTCS B Tpymmnax. OOBMHO — ATO TPYIIa PYKOBOISIINX
pabOTHHKOB, HEKMI KOJIJIETHANIbHBINA OpraH (COBET, KOMUCCHS U T. I.), KOJUIEKTUB U T. 1. [laxke nep-
BOE MPHUOIIKEHUE K XapaKTePUCTUKE TAKUX TPYMI MOKA3bIBAET, YTO UMEET MECTO JIBE MX Pa3HO-
BUJIHOCTH. BO-TIEpBBIX, 3TO MEepapXWUYECKH OPraHW30BAHHBIC I'PYNIbI, HAIPUMEp, TPYIIA PyKOBO-
JSIUX PaOOTHUKOB, T/I€ €CTh CTAPIINAN TI0 JTOJDKHOCTH PYKOBOJIUTEIND U MOAYNHEHHBIC. BO-BTOPBIX,
TPYIIBI SKCTIEPTOB, KaK MPaBUJIO, CTICIIUAIMCTOB 10 KaKOW-TM00 y3Koi mpobieme. 31ech HeT Ghop-
MaJIbHBIX PYKOBOJMWTEINEH, a YJICHBI TPYMITBI HE CBS3aHBI OTHOIICHUSMHU MOJIYMHEHUS (3aBUCHMO-
ctn). [Ipoueaypa npuHATHS pelieHU B TaKUX Tpymnax pazaudHa. OOBIMHO — 3TO pa3iuyHasl cTe-
NIeHb JIOMUHUPOBAHUS PYKOBOAMTEIS (B TIEPBOM Cilydae) U cB0OO1a MHEHUH (BO BTOPOM).

[Ipouenypsl NPUHATUS PEUICHUM B HEPAPXUUECKH OPraHU30BAHHOM TpYIIE HEMOCPE.-
CTBEHHO CBSI3aHBI CO CTHJIEM PYKOBOJCTBA JIOJbMU, KOTOPBIA JTOMUHUPYET B JACSITEIBHOCTU PY-
koBogutens. [Ipy npuHATHM pelieHus B HepapXUUeCKH OpraHW30BaHHOW IpyIIe, IAe, TaK WUiIu
WHaye, JOMUHUPYET MHEHHUE PYKOBOIUTEISI, IPOUCXOJUT CI0KHOE B3aUMOJECHCTBUE JTOJKHOCT-
HBIX Jul. HecMoTpst Ha pasHOOOpa3Hble METOBI MPUHATHS PEIICHUN, KOTOPbIE HEPEIKO BHEIPSI-
I0TCSI B MIPAKTUKY, YYACTHUKUA HPUHSITHUS PEIICHUN HAXOAATCS B JKECTKOM CHCTEME OTHOIICHUH,
OYEPUYCHHOW MapaJurMol «PyKOBOJIUTENIb-MIOJYMHEHHBINY». B CBSI3U ¢ 3TUM MOBEAEHUE MOIYU-
HEHHBIX Oy/IeT WK JICTePMUHHPOBAHO BOJICH PyKOBOIUTENS (AUPEKTUBHBIN CTUIIB), WU €T0 TO-
BEJICHUEM (JIEMOKPATHUYECKUI WU TUOEpAIbHBIN CTHIIN). B mpakTHueckon esITeIbHOCTH MpoIie-
Iypa MPUHATHS PEIICHUN B UEPAPXUUECKU OPTAaHM30BAHHOW TPYMIE MOAYHHSACTCS TPEOOBAHUSIM
BIIOJIHE KOHKPETHBIX MPUHIUIOB: €IUHOINIacus, OOJNBIIMHCTBA, MUHUMM3AIMN PA3HOTIACUNA U
COTJIaCOBaHUSI.

Ipunyun eounocnacus. 1lpu NpUHATUN PEIICHUNH UMEIOT MECTO JIB€ Pa3HOBUIHOCTU €/IM-
HoTJIacus: a) peanbHoe U 06) MEHUMoe. [lepBoe mpeacTaBiIseT TBOpUECKOE 00CYKIACHHE MPOOIEMBI
U 1epedop anbTepHATHUB BO3MOXHOTO pemieHus. Bropoe — ¢popmanbHoe coriacue ¢ pyKoBOIUTE-
JSIMU M 4acCTO HE BBICKa3aHHOE pacxokiaeHue ¢ HuMmu. [Ipu ¢popManbHOM eaMHOTIIACHH BBIpabo-
TaHHOE PEIICHUE HE BCerja NPUHUMAETCS B TPYAOBOM KOJUIEKTHBE, @ IO3TOMY OHO HE BOCIPH-
HUMAETCS KaK PYyKOBOJCTBO K JedcTBuUIO. [loTpeOHOCTh (hOpMaNbHOTO €IUHOTIIACHS COCTOHUT B
TOM, YTO YYaCTHHUKH NPUHATHS PEIICHHS HE BBICKA3bIBAIOT CBOMX COKPOBEHHBIX MbIciel. [lon-
JTUHHOE €IUHOTJIACHE CBUJIETEIICTBYET 00 OJTHOPOAHOCTH MHEHHH JTOJDKHOCTHBIX JIUI] TIO 00CY K-
naeMoi mpo0iieMe, 4TO BBIPAXKAeTCsS B OTCYTCTBUU «KOAJTHUIHID, T. €. TPYNIOBBIX 00bEIMHEHUI
co cBoMMHU MHeHUsAMH. OJHAKO W 37€Ch €CTh TE€HEBas CTOPOHA: MPH €IUHOIVIACHMH YYaCTHUKU
KOJUIEKTUBHBIX PEIICHUI MOCTENEHHO YTPAUYUBAKOT MHTEPEC K KPUTUKE U CAaMOKPUTHKE, SBIISIIO-
IIUXCS ABVOKYIIUMICS CHJIAaMH COITUATBHO-2KOHOMUYECKOTO Pa3BUTHS OOIIECTBA.

Ipunyun 6onbwurcmea. ITOT TPUHIUI MPOSBISET CBOE ACHCTBHE B CUTYalLUsAX C SBHO
BBIPOKECHHBIMU «KOQIULUSAMIY, T. €. KOTJa B MPOIECCe BHIPAOOTKH KOJUICKTHBHOI'O MHEHUS CO-
MEePHUYAIOT ABE-TpU Malible HedopmanbHble rpynnbl. Croa ke OTHOCATCS M CUTyalllH, KOrjaa
Ka)KJIbI WICH TPYMNIIbI IPUIAEPKUBACTCS KAKOM-TO CBOEH MO3uLUU. IIpu TakoM MONOKEHUH nen
MPEINOYTUTENBHBIM OKa3bIBAETCS TOJIOCOBAHKE. 3/1€Ch MOTYT HAOJIIOJaThCS: a) pa3/ieJIeHHe roJio-
COB Ha paBHBIC YacTH; 0) OONBIITMHCTBO TOJIOCOB; B) a0COIOTHOE OOJIBITHHCTBO TOJIOCOB.

[Ipu pazneneHun roa0coB BO3HUKAET CUTYyaIUs MpoBasia B BEIpaOOTKe penieHus. B cBs3u ¢
3TUM HEOOXOIMMO 00pamathcst K APYTHUM MPUHIMIAM. BONBIIMHCTBO TOJIOCOB 37€Ch MOXET B
KaKOW-TO CTENEeHHU crocoOCTBOBATh YCIEXy Jielia, OJHAKO pEelIeHHEe, IPUHITOE TAKUM CIIOCOO0M, C
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TPYZAOM HaXOJHMT OTKJIMK y WCHOJHUTENEH. JIydlmuM BapHaHTOM, KOHEYHO, OyJeT aOCOJITHOE
OOJIBIIIMHCTBO TOJIOCOB. B mpakTuke yTBepauiach Hopma 2/3, 94To SBISETCS BIIOJIHE JOCTATOYHBIM
IUIE TOMUHUPOBAHUS HAJ JIIOJbMH, COXPAHSIOUIMMH HWHBIC TOYKU 3peHHs. AOCOIIOTHOE 0OIIb-
IIMHCTBO MIPH MPUHATHH PEIICHUA — 3TO TOCIOICTBO OOJIBITUHCTBA HAJT MEHBITMHCTBOM. C TOYKH
3pEHHSI COIMATBHOM MCUXOJIOTUU, MEHBIIIMHCTBO BCETJa CTAPACTCsl BHIPBATHCS M3-TIO JaBIICHHUSI
OOJIBIIIMHCTBA, W JUISI 3TOTO OHO BBHIPA0ATHIBACT CIICITUAIBHYIO TAKTUKY .

Ipunyun munumuzayuu pazHo2iacuti AIMeeT MECTO KakK MPH NMPUHATHU PEIICHUS B Hepap-
XUYECKH OPraHU30BAHHOM T'PYIIE, TAaK U B CUTYAlUAX C IPUBICYCHHEM IKCIEPTOB. OCHOBHBIMH
YCJIOBUSIMU 371eCh OyayT: a) ONTUMaJIbHOE TIPeo0IaaHie MHCHHUSI PYKOBOIUTENS; 0) aKTUBHOCTh
YYaCTHUKOB 00CYXICHUs MPOOIeMbl. | TaBHBIM METOI0M, CLIOCOOCTBYIONTUM MUHUMHU3UPOBAHUIO
Pa3HOTIIACHH, SBISICTCS IUCKYCCHSI.

Ipunyun coenacosanus. BBeneHne TaHHOTO MPUHIIMIIA B CUCTEMY yTPaBICHHUS 00YyCIOB-
JICHO HEOOXOJIUMOCTBHIO TOTOBUTH PEIICHUS B MHCTAHIMSIX HAa BCEX YPOBHSAX. B OonbpIIMHCTBE
CJIy4aeB COTJIACOBAHME 11e1eco00pa3HO MPUMEHITH Ha CTAANH Pa3pabOTKH MPOEKTa.

[Tpu mpUHATHY pElICHUs] B UEPAPXUUECKH OPTraHM30BaHHBIX TPYIIAX, KOT/Ia TOCIIOICTBY-
10T OTHOIIEHUSI «PYKOBOJUTEIH-TIOAUYNHEHHBIN», BCEr/Ia MIMEET MECTO BOJICBOE JIABJICHHE PYKO-
BOIUTEINS. Takoe TMOJ0KEHHE MOXKET TOPMO3HTh TBOPYECKYI0 MHHUIIMATHBY JIOACH, YTO KpaiHe
HEXKeIaTeNbHO.

C menpl0 ycTpaHEHUs HAa3BAaHHOTO HEJOCTaTKa IOJDKEH IIHMPE MPAaKTHKOBATBCS METO.
MIPUHSITUS PEIICHUH «HE3aBUCUMBIMI dKCIIepTaMu. XapaKTepHOU 0COOEHHOCTHIO TAKOTO METO/a
SIBIISICTCS. HAJIMYKME OTHOIICHHWH «pPaBEHCTBAa MapTHEPOB» M CBOOOJHOE BHICKA3bIBAHWE MHCHUH.
Haubonee u3BeCTHBIMU Pa3HOBUIHOCTSIMU HAa3BAHHOTO METO/A SIBIISTIOTCS «MO3TOBOH IITypM» H
rpymIoBsie quckyccun. OIHAKO, CIeIyeT 3aMETUTh, YTO TPYIIIOBAst IUCKYCCHSI COIIPOBOKIACTCSI
pPSAOOM TICHXOJOTHYECKUX SIBJICHHWH, CpeIud KOTOPBIX HAaJ0, MPEeXIE BCEro, yKa3aTh Ha:
a) rpynmnoByo aedopmainio; 0) yBeITudeHHE CTCTICHH PHUCKa.

I'pynnosas degpopmayus (OMNOKHU, paCXOXKICHUS BO MHEHUSX, HEJONMOHUMAHUE U T. 1.)
MIPOUCXOAUT U3-32 OCOOEHHOCTEH IPYMIIOBOTO MBIIUICHUS. 31€Ch UMEIOT MECTO: a) KOH(DOPMHU3M
MBIIJICHS], TPOSBIISIONINIICS B TOM, YTO HEKOTOPHIE JINIA CKIIOHHBI MTOJ1aBaThCS BIHSIHHUIO JPY-
T'HX, ITO3TOMY CBOW BBICKA3bIBAaHHMS OHH CTApArOTCS MOJCTPAWBATh IMOJl MHEHHE BEIYIIETO HIIH
MHEHHUE OONBIIMHCTBA; 0) 3alIUTHBIC TEHACHIIUUA — CTPEMIICHUE OTPaJUTh CBOe «S» OT mocsra-
TEJNBCTB CO CTOPOHBI APYTHX. ECTh JOH, KOTOpbIE OOJE3HEHHO MEPEHOCIT KPUTHKY B CBOU al-
pec, MOATOMY TpH OOCYXKICHHM BBIABUTAEMBIX MPOOJIEM UMEIOT TEHACHIIUIO MPOTHBOCTOSTH
MHEHHIO OOJIBIITMHCTBA; B) TEHACHIIMO3HBIN M0100p (PakToOB. DTO SBJICHHE €CTh CICACTBHUE TICH-
XOJIOTUYECKOW YCTaHOBKH, T. €. YCTPEMIICHUE K JIEATEIbHOCTH HAa OCHOBE MPOILIOTO OIBITA, MPO-
SIBIISTIOIIETOCS] B BHJIC YCTOMYUBBIX CTEPEOTHUIIOB MOBEICHUS M MBIIUICHHS. JIF0a1, KOTOPBIM TpH-
CyIIa JKECTKasl TICUXOJIOTHYECKasi YCTaHOBKA, OyayT NEHCTBOBATh TaK, «KaK UX Y4IHIn». OOBIYHO
TaKue JIIOJM He BBICKA3bIBAIOT OPUTHHAIBHBIX UICH.

Yeenuuenue cmenenu pucka. YCTaHOBIIEHO, YTO JIIOIM, B3aUMOJCHCTBYIOIIME B TPYIIIE,
UMEIOT TCHJICHIIMIO PHCKOBAaTh, T. €. YPOBEHb PUCKA Y HUX 3HAYMTEIILHO BBIIIE, YEM Y YEIIOBEKa,
OJIMHOYHO JCWCTBYIOIIETO B CXOJHBIX YCIOBUAX. B CUTyalusiX MPUHATHS PEIICHUIN 3TO OOBICHS-
eTcsl, HallpuMep, pasZelieHHeM OTBETCTBEHHOCTH, TaK KakK B JIIOOOH Trpyrie, MPUHUMAOIIEH KOJI-
JIEKTUBHBIC PEIICHHUS, OTBETCTBEHHOCTh 3a 3TU PEUICHUS PA3JeNsIeTCsS MEXIy YIaCTHUKAMU. ITO
YMEHBIIACT y OTJCIBHBIX JIIOJCH OOS3Hb HEeyau.

ABTOPUTETHBIN JTUACP MOPOXKIAET B TPyMIE OJArONPHUSITHBIN NMCUXOJIOTHYECKUN KIIMMAT.
OH momaeT mpuUMep TBOPYECKOTO MOIX0Aa K OOCYKICHHIO M PEIICHUIO MOCTaBJICHHBIX TEpe
rpynnoi npoosiieM. OAHAKO MPU 3TOM YYaCTHHKH TPYIIIHI, MOBBIIIAS CBOI0 aKTUBHOCTb, BBIJBH-
rafT 0osiee PUCKOBAaHHBIC HIICH.

JlessTeNbHOCTh PYKOBOAMTENS TMPHU MPHUHITHH TPYIMIOBBIX YIPABICHYECKUX PEIICHUN
OCTaeTcs BO BCEX OTHOMICHHAX KIFO4eBOi. OIEHUB MPOOIeMy, PYKOBOIUTENIh OCYIIECTBIISET T10-
UCK HCIIOJIHUTENEH, T. €. MOAOMpaeT TaKuX MOMYMHEHHBIX, KOTOpPhIE O0JIATalOT KayecTBaMH,
onpeesieMbIMU TpeOOBaHUEM MPOOIIEMEI.
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BeiBoa. [Ipotienypa npuHsATHS pelieHus BIsSETCS NEHTPaIbHON Ha BCEX YPOBHSIX MpHEMa
u nepepaboTku mHGopMaruu. B 3Toil mpouenype Hamboliee TOTHO PEATU3yIOTCS Kak OTpaxa-
TeJbHBIE, TAK U PETYIATOPHBbIC PYHKIMH NCUXUKU. CTPYKTypa U MEXaHU3MBI IPOLEAYPHI IPUHS-
TUA PCIICHUA HC ABJIATOTCSA CTa6I/IJ'II>HO-YHI/IBepcaJ'IBHI)IMI/I Ha PAa3HbIX YPOBHAX IMCUXUYCCKOI'O OT-
paxkenus. OT KauecTBa yNpaBICHUYECKUX PEIICHUI 3aBUCUT Pe3yIbTaTUBHOCTh pabOThI MoApasie-
JICHUS (opraHmaum/I, YUPCIKACHUA, MIPCANIPUATUA U T. I[.). Onu AOJDKHBI OTBE€YAThL OIPCACIICH-
HBIM TPEOOBAHUSAM, UCXOJUTH U3 CIOXKUBIIMXCS YCIOBUH, MPUHUMATHCS C COOMIOACHUEM OpraHu-
3al[MOHHBIX U ICUXOJIOTUYCCKHUX MPCAINIOCHEIIIOK.
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PSYCHOLOGICAL ASPECTS OF DECISION-MAKING
IN PROBLEM SITUATIONS

Marks Kremen, Grand PhD in Psychological Sciences, Professor
Aleksandr Gerasimchik, PhD in Psychological Sciences, Associate Professor

State Educational Establishment «University of Civil Protection
of the Ministry for Emergency Situations of the Republic of Belarus», Minsk, Belarus

Purpose. The article is devoted to the research of psychological aspects of decision-making in prob-
lem situations.

Methods. The results of the research of decision-making problems by different authors are general-
ized, as well as their scientific theories and practical recommendations.

Findings. The algorithm of managerial decision-making and its implementation is proposed. The
criteria of determining the issues that need urgent decision-making are presented. Psychological character-
istics, procedure, and principles of collective decision-making are given.

Application field of research. The results of the study can be used in practical activity of managers
of different levels.

Conclusions. The effectiveness of decision-making by the manager is not only determined by his
knowledge of subject, but also by the theory and practice of managerial decision-making.

Keywords: problem; decision-makin, risk, manager, problem situation, managerial decision.
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HEKOTOPBIE ACIIEKTbBI AJAIITAIUU CIIEHUAJIMCTOB CHJIOBOI'O BJIOKA
K TIPO®ECCUHOHAJIBHOM JJEATEJIBHOCTH

BumneBckas B.I1., MenBenes A.B.

Cratbs TOCBSIIIEHA aKTyalbHOH MpoOieMe ajanTaluy CIEHUaIiCTOB CHIOBOTO OJoKa
K  mpodeccHOHaNBbHOW  JesTenbHOCTH.  llpeacTaBieHBl  pe3yibTaThl  COIMAIBHO-
MICUXOJIOTHYECKOTO UCCIEA0BaHUs, IIeJIb KOTOPOTO 3aKII0Yanach B ONpEAETICHUH aJlanTaliu-
OHHOTO TIOTCHIMAaJla CHEeNHUAINCTOB CHJIOBOTO OJIOKa, pa3paboTke 3((EKTHUBHBIX MPOrpamMM
KOPPEKIIUU 1 Pa3BUTHSI.

Krrouesvle croea: MTHINBUTY ATbHO-CIIEU(PUISCKIE 0COOCHHOCTH aIallTalldiOHHOTO TI0-
TEHI[MAJIa CICIUAINCTOB CHJIOBOTO OJI0Ka, MPO(eCCHOHANIbHAS ICITCIBHOCTh, KOPPEISIIUOH-
HBIE B3aMMOCBSI3H.

(Moctynuna B peakuuto 4 wroist 2017 r.)

Hes3upas Ha MHOTOUHCICHHOCTh My OIMKaIuil 0 0003HaYeHHOH BhIIIE MPOOIeMe, OHa He
MoTepsijia CBOIO aKTyaJbHOCTh U B HACTOSIEE BpeMs. DTO CBSI3aHO C HEOOXOIUMOCTBIO MOBBILIE-
HUS 3(PGEKTUBHOCTH BBIMIOIHAEMBIX CIIYKEOHBIX 3aJad CIelualnucTaMyd CHJIOBOTO OJoka, B
OOBIYHBIX, 0COOBIX, IKCTPEMATLHBIX YCIOBHIX MPOGECCUOHATHLHON ACSITEILHOCTH U COXPAHCHUS
UX (MICUXUYECKOTO U (PU3NYECKOT0) 3I0POBbSI.

B nayudHo# nuTepaType UMeeTCsl HECKOJIBKO ONPEICICHUN MOHATHS «aJanTalus», B 3aBU-
CUMOCTH OT 00JIAaCTH HAYYHBIX 3HAHUI B KOTOPOH OHO paccMaTpuBaeTcs. B paMkax mpoBOAHMMOro
HaMU COLMAJIbHO-TICUXOJIOTUYECKOTO MCCIIEJOBAHNS PYKOBO/ICTBOBAIKCH CIIEIYIOIIUM OIpeaese-
HUEM MOHSTUA «afanTauus» (0T JaT. npucnocobasims) — IPUCIOCOOIEHNE OPTaHU3Ma, TUYHOCTH,
UX CHCTEM K XapaKTepy OTICIbHBIX BO3JECHCTBUI WM K M3MEHUBIIUMCS yCJIOBHIM JKU3HU B IIe-
nom. [Tonsitue A. Bo3Huki0 B XIX B. ¥ HCTOIK30BAIOCH BHAYAJIE IVIABHBIM 00pa3oM B OMOJIOTHH.
3aTeM 3TO MOHATHE CTAIHM MPUMEHSATH HE TOJBKO K PA3IMYHBIM CTOPOHAM YKU3HEIEATETbHOCTH
OpPraHM3MOB, HO U K JIMYHOCTHU YEJIOBEKA U IaXKe K KOJJICKTUBHOMY MOBEACHUIO. A. KOMIICHCUPY-
€T HEeIOCTAaTOYHOCTh MPUBBIYHOTO TOBEJICHHS B HOBBIX yCJIOBMsIX. brnaromaps A. co3maioTcst BO3-
MOKHOCTH YCKOPEHHUSI ONTUMAaIbHOTO (YyHKIIMOHUPOBAHUS OPTaHU3Ma, JIMYHOCTH B HEOOBIYHOM
obcraHoBke. Eciim A. He HACTyINaeT, BO3HHUKAIOT JOTIOJTHHUTEIbHBIC 3aTPYJHEHHUS B OCBOCHHUU
mpeaMeTa AeITeIbHOCTH, BIUIOTH /10 HAPYIICHUN €€ PETyIISIIHH.

A. cBs3aHa ¢ epPeCTpOrKON (GyHKIIMOHUPOBAHUS T€X WJIM WHBIX OPraHOB, CBOWCTB, MeXa-
HU3MOB, C BBIPAOOTKON HOBBIX HABBIKOB, MPUBBIUEK, KAYECTB, YTO MPUBOJUT B COOTBETCTBUE Op-
raHu3M, JIMYHOCTH CO cpenoi. Perynstopamu amantanuu 4eaoBeKa BhICTYIIAIOT MOTHBBI, MBIIILJIE-
HUE, BOJIS, CIIOCOOHOCTH, 3HAHMSI, OMBIT. B mpollecce agantanuu He CTOIBKO MPUOOPETAIOTCS HO-
BbIE CBOMCTBA, KAUECTBA, CKOJIBKO MEPECTPANBAIOTCS y)KE UMEIOIINECS, a COXpaHEeHHE dPPEKTHB-
HOCTHU JIEATEIHHOCTH MPOUCXOANUT TIaBHBIM 00pa3oM Oaronapsi TOTOBHOCTH, IPUBBIKAHUIO K HO-
BBIM YCJIOBUSIM U MX OCBOCHHIO. A. BBIPAXKAETCS HE TOJIBKO B MPUCIIOCOOJICHUH OpraHu3Ma K HO-
BBIM YCJIOBUSIM, HO TJIaBHBIM 00pa3oM B BBIpaOOTKE (PMKCHPOBAHHBIX CIIOCOOOB MOBEACHUS, O3~
BOJISIFOIIUX CIPABJISITHCS C TPYAHOCTSIMHU.

A. COCTOHWT W3 paBHOBECHsI MPOILIECCOB ACCUMMIISIIUU M aKKOMOJAIMH. ACCUMUISIUS —
3TO MPOLECC BKIIOYCHUSI HOBOTO 00BEKTA, HOBOW MPOOIEMHOM CUTyallud B YK€ CYIIECTBYIOIINE
CXEMBI JeicTBHsI. AKKOMOJAINS — 3TO U3MEHEHUE TaKUX CXEM B COOTBETCTBUU C TPEOOBAHUSAMU,
MpEeAbSIBISIEMbBIMU HOBBIMU 3aJauaMu. EIMHCTBO 3THX MPOLECCOB MPUBOAUT K YCTAHOBIICHUIO
paBHOBECHS MEX]Iy HUIMH M B OTHOILIEHUSX OPraHHU3Ma CO CPeloil, HapylIeHue KOTOPOTo KaK bl
pa3 B CHIIy OMOJIOTHUECKOTO 3aKOHA BBI3BIBAET TEHAICHIIUIO K €T0 BOCCTAHOBIICHUIO.

B 3aBucuMocCTH OT TOTrO, B KAKUX YCJIOBHSIX U Ha OCHOBE KaKUX MEXaHHU3MOB OCYIIECTBIIS-
€TCsl TIPUCTIOCOOJICHNE YeIIOBEKa K Cpe/ie, BBIACISIIOT Pa3IndHbIe BUJBI alanTalliu: (GU3UOJIOTH-
yeckast (B3aMMOJICUCTBUE PA3IMYHBIX CHCTEM OpraHu3Ma), Onojiornueckas (M3MEeHEHUE B OOMEHe
BEHIECTB M (DYHKIHUAX OPTaHOB COOTBETCTBEHHO >KM3HCHHOMY 3HAUEHHUIO BO3JCHCTBHIi), TICH-
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XoJioru4eckas (MpUCHocoOIeHUE YeJIoBeKa K yCIOBUSAM, 3aJauaM Ha YPOBHE MCUXUYECKUX TPO-
I[ECCOB, CBOMCTB, COCTOSIHUI; HAIPUMED, IMOBBIIIICHNE YYBCTBUTEILHOCTH IJ1a3 B TEMHOTE), COITHU-
aNbHO-TICUXOJIOTHYeCKasi (MPUCIIOCOOIEHHe K B3aUMOOTHOIICHUSM B HOBOM KOJUIEKTHUBE). DTH
BH/JIBI aJJaNITAIIMA MOTYT B3aUMOJICHCTBOBATh ¥ MPOSIBIIATECS OMHOBPEMEHHO. [Iporiecc A. kK HOBOM
00CTaHOBKE YCKOPSETCS, €CITU YEJIOBEK MPEIBAPUTEIHFHO O3HAKOMIICH C BO3MOXKHBIMU CUTYAaIIHSs-
MU TIPEJACTOSIICH NEATEITHPHOCTH, TIOMYUYWIT 3HAHUS U CBEJCHUS, HEOOXOIUMBIC ISl TIPABHIIBLHOM
OpUEHTHPOBKHU. JlJig ycnemHoi A. HeOOXOIMMO YUYUTHCS YIIPABIATh CBOUM IMOBEJCHHUEM, YMETh
BbIPa0aThIBATh TOTOBHOCTH K I€JI€CO00PA3HBIM JICHCTBUSAM B HOBBIX OOCTOSATECILCTBAX KHU3HI» [1,
c. 15-16].

«AanTanMoHHbIE BO3MOXXHOCTH BOCHHOCIYXKAIIETO — COBOKYIMHOCTh HWHJIWBHIYalIbHO-
MICUXOJOTHYECKUX M JMYHOCTHBIX OCOOEHHOCTEH, 00ECTeyMBAIOUINX YCIEIIHOCTh U YCTOWYH-
BOCTh aJIalTaI[iM BOCHHOCIYKAIETO K Pa3InYHBIM yCIOBUSM BOMHCKOW JESITENLHOCTU. A. B. B.
SBJIAIOTCS. BOKHEHIIMM YCIIOBHUEM aJlaliTallii BOEHHOCIY)KAIIETO K CIIOKHBIM YCJIOBHSIM BOWH-
CKOM JIeSATELHOCTH, MPEXKAE BCcero 00eBOi 00CTaHOBKE, MpeyNnpeKIeHUs 00€BOil PU3NIECKOM 1
MICUXUYECKOM TpaBMaTu3aui BouHay [1, c. 15].

«Apanranus npopeccuoHalbHas — MPOLECC MPUCTIOCOOICHUS CIEIMAINCTa K TpEOOBaHH-
SIM ¥ HOpMaM Tpodeccuu, KOHKPETHBIM YCIOBUAM MpodeccuoHanbHom cpeas» [1, ¢. 17].

«ApanTanus COMaIbHO-TICUXO0IOTHYECKast — MPOIECC IPUCIIOCOOICHNS BOSHHOCITY KalIe-
ro K yCTaHOBKaM, IIECHHOCTSIM, IpaBUjIaM U HOPMaM HOBOTO BOMHCKOTO KOJUIEKTHBA, OCBOCHHS UM
HOBBIX COIIMATBHBIX poei» [1, c.17].

B cootBeTcTBMU ¢ KBaTU(UKAITMOHHBIME TPEOOBAHUAMU (KOMIIETEHITUSIMH ), TIPEIbSBIIsC-
MBIMH CTaHIApPTaMH CHEIHAIBLHOCTH, IMPOILECC MOATOTOBKH CIEIHAIMCTOB CHJIOBOTO OJIOKa
BKJTFOYAET €IMHCTBO pa3BUTHUs NpodeccronanbHo BakHbIX KadyecTB ([IBK) u nmeuxuveckoit amar-
TaIlUU K CIIyKeOHOU esATeThHOCTH.

B nmy6mukanusax A.B. KaproBa mpejacraBiena ciemyrormias kiaccudukanus npodeccro-
HAJTHHO BaXKHBIX KA4ECTB.

«K ab6comorapiM [1BK, koTopsie HEOOXOAUMBI T MUHMUMAJIBHO JOMYCTUMOTO YPOBHS
podecCHOHABHOM AeSITENFHOCTH OTHOCSTCS: 0a30BbIe 3HAHUS IO CIEIUAIBHOCTH; KOMMYHHKA-
THUBHbIE KauecCTBa, JUCHHUILTMHUPOBAHHOCTb, YCTOMUYUBOCTb, JOJKHBIN YPOBEHb Pa3BUTHUS IICUXU-
YECKUX MMO3HABATEIHHBIX MPOIIECCOB.

K otnHocurenbabiM [IBK, mo3BossOmMMM TOCTUTHYTh BBICOKMX IOKa3aTesied JAesTeIbHO-
ctu (IIBK macrepcTBa) OTHOCSTCS: HaOMIOAATEILHOCTD, IICUXOJIOTUYECKAs KYJIbTypa, MpodeccH-
OHaJU3M, (PJIEKCUOMIIBHOCTh MBIIUICHUS, HHUIIUATUBHOCTD, EJIEYCTPEMIIEHHOCTh, TPYA0II00He,
CTpEMJICHHE K COBEPIIIEHCTBOBAHUIO.

K anmexBaTHOM MOTHMBAalMOHHOW TOTOBHOCTH I peaju3aluu JACSTEIbHOCTH, KOTOpas
KoMIieHcupyeT Hemoctarounble [IBK, oTHocuTCs: cTpemiieHne K mpuoOpereHuto mpodeccuo-
HAJIBHOTO OIBITA, JKeJaHhe MPOo(ecCHOHATBHO OBIAJIETh CIEUUATbHOCTHIO, HANPABICHHOCTh HA
AKCTPEMANILHYIO JIEATEIHHOCTh, TOTOBHOCTh K TPYAHOCTSIM B JAOCTHKCHHH TPO(ECCHOHATHLHOTO
MacTepCTBa U OCO3HAHUE COOCTBEHHOW POJIM B 3TOM IpOIIecCe.

K mpoTtuBomokazanusiM K NpodeCCHOHATBHONW AEATeIbHOCTH OTHOCATCS: TCHXOMaTH4e-
CKHE€ TPOSIBICHHS, SMOIMOHAIbHASI HEYCTOWYMBOCTh, BHICOKHI ypOBEHb aMOMIIMO3HOCTH U 4e-
CTOJIOOMSI, 0€30TBETCTBEHHOCTh, 0€3HPABCTBEHHOCTh, HECOOPAaHHOCTh, HU3Kas (hu3mdeckast moj-
TOTOBJICHHOCTH» [3, c. 76].

B cBsa3u ¢ aKkTyalbHOCTHIO 0003HAYCHHOW BHINIE MPOOIEMBI MPOBEICHO COIHAIILHO-
TICUXOJIOTMYECKOe HCCIeI0OBaHue, 1IeJIb OJHOTO U3 3TAllOB KOTOPOTO 3aKII0Yanach B onpeoenreHuu
UHOUBUOYATILHO-CHEeYUPUUECKUX 0COOEeHHOCmel adanmayuoHHO20 NOMEHYUALd CReYUaIucmos
cun08020 b610Ka, pazpadbomxu 3¢hHeKkmusHbIX NPOSPAMM KOPPEKYUU U PA3GUMUSL.

TeopeTHKO-MeTOOIOTHYECKON OCHOBOM COIMAIbHO-TICUXOJIOTHYECKOTO HCCIICIOBAHUS
nocnyxunu Teopun: nesrenbHocTd (A.H. Jleontses, C.JI. PyOeHmTeH); mCuXonorus oOIIeHus
(b.®. JlomoB, A.A. boganeB u ap.), KOHIENIUS CHCTEMOTreHe3a MPOopECCUOHATBHON 1eATEIbHO-
ctu (b.I'. Jlomos, B./I. lllagpuxos, E.A. Kimmmos, I'.C. HukudopoB), onpezaenstomnias KOMIOHECH-
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ThI I€ATETLHOCTH (MOTHBBI, LIENH, IJIAHUPOBAHUE ACHCTBUIA, IPUHATHE PELICHU, pe3ybTaT Jaes-
TEIHHOCTH U MPO(PECCHOHATBHO BAXKHBIC KAYECTBA), XapaKTep WX B3aMMOCBS3M U PAa3BUTHUS B
1aHe obecreueHus o0IIel enu AeSITeTbHOCTH, T/Ie Pa3BUTHE KaXI0T0 KOMIIOHEHTa MOAYUHSET-
Csl Pa3BUTHIO CHCTEMBI B II€JIOM; TeopHs podeccronanbHoro pa3sutus (I'. Crionep), B COOTBET-
CTBUM C KOTOPOI BBIOOp Mpodeccuu onpenensiercs npeacTaBIeHUsIMU JTHYHOCTH O cebe U ocBe-
JOMJICHHOCTBIO B 00JIaCTH MPOQECCHOHATBHOMN IS TETLHOCTH.

B nensix BBIABIEHUS Y CIEMATUCTOB CHIIOBOTO OJIOKAa JOMUHUPYIOLIUX WHAUBHIYaIbHO-
MICUXOJIOTHYECKUX 0COOEHHOCTEH, OKa3bIBAIOMIUX BIMsHUE HA d()(PEKTUBHOCTH BBIIIOJHEHUS CITY-
XKEOHBIX 3aJad B SKCTPEMAJIbHBIX YCJOBHSX, HCHOJb30BaICS (DEHOMEHOJOTHUYECKHI METo.
(3. TI'yccepnb, M. Mepao-Ilontu, I1. Pukép, M. Xaiinerep u np.), Kak IyTh UCCIEIOBaHUS U IIO-
HUMAaHUS HETIOCPECTBEHHOTO OMbITa Pealn3allii CIeUaIUCTOM ce0s B MpodeccuoHaNbHOM Je-
ATEITHLHOCTH.

Matematuueckass 0OpabOTKa MOJYYEHHBIX B XOJ€ HCCIEIOBAaHUS JAHHBIX OCYIECTBIIS-
Jach ¢ oMolIbio maketoB nporpamm IBM SPSS Statistics 21.0 u Office Excel 2010.

AHanu3 pe3yJbTaToB MPOBEIEHHOTO COLMAIbHO-TICUXOJIOTHYECKOTO HCCIIEOBAHUS CBH-
JETENLCTBYET O HAIMYUHN KOPPEISIMOHHBIX CBSI3eH MEXy MOKA3aTesIMK Psijia MHAUBHYIbHO-
crienu(puIecKuXx 0COOCHHOCTEH aIanTalliOHHOTO MOTEHIMAIA CIICIHAIMCTOB CUIIOBOTO OJIOKa, C
YPOBHEM Pa3BUTHS: MUPOBO33PEHHUS;, MPOPECCHOHATHHOTO, TATPUOTHIECKOTO CAMOCO3HAHHUS, MO-
THUBAIIUEH KapbEepHOTO POCTA; OCOOCHHOCTSIMH COIMAIM3AIUN W/WIU TTPOo(eCcCHOHATN3AIUN JTHY-
woctu (r =0,47-r=0,98, p<0,01).

BrisiBiieHBI KOppeNsLMOHHBIE CBSI3U IOKa3aTesiell CBOMCTB BHUMAaHMS W peaklUUsIMU Ha
neiictBue ctpecc-hakropor pasnuynoit natencusHoctu (I = 0,43 — r = 0,88, p <0,01); nokasare-
JSIMU CBOICTB BHUMAaHHSI M CKOPOCTHIO MPUHATUS WHAUBUAYATbHOTO PEIIEHUS, OTHOCUTEIHHO
MOCTaBJICHHBIX MpodeccronanbHbix 3a1ad (I = 0,71 —r=0,98, p<0,01) u gp.

BrisiBiieHBI IpsiMble B3aMMOCBS3H MEXKIY MEPEKII0YeHHEM BHUMAaHUS U UHAMBHIYalIbHO-
CHeNU(PUIECKIMH OCOOSHHOCTSMHU aJaNTallMOHHOTO ToOTeHnuana crenuamuctoB (r = 0,44,
p <0,01); mepexyroueHrEM BHUMAHUS M UHTEIUICKTYaIbHON JIAOUIILHOCTBIO CIEITUATUCTOB CHJIO-
Boro Onoka (r = 0,39, p<0,01). CrenyeT 3aMETUTH TO, YTO YMEHHE CIICIIUATHCTOB CUIIOBOTO OJI0-
Ka, OBICTPO MEPEXOAUTh OT PEUICHHs] OJHUX CIYKEOHBIX 3aJad K APYTUM, MPUHATUS 000CHOBaH-
HBIX, 11e71€cO00pa3HbIX PEMICHUN, SBISETCS OAHON M3 JOMUHHUPYIOIIUX XapaKTEPUCTUK UX TPO-
(heccroHaIBLHOM IeATETLHOCTH.

B pamkax u3ydeHust 0003Ha4YeHHOH BBIIIIE TPOOJIEMEI ClieyeT 0OpaTUTh BHUMAHKE HA BbI-
SIBIICHHBIE 3HAYMMbIe OOpaTHBIE CBSI3M — THUIA TeMIIEpaMEHTa CHEIUAINCTOB C MX aJanTallloH-
HBIM TIOTEHIIMAIIOM M TOBeJeH4Yeckor camoperyisinueit (I = — 0,23, p <0,01). JlanHb1id dakT cBU-
JETEeNLCTBYET O POJIM BIUSHUS TUIA HEPBHOM CUCTEMBI IMYHOCTH, HA PE3YJbTAThI JEATEIIbHOCTH
CHEIMAIMCTOB CHUIIOBOTO OJIOKAa B KCTPEMAIbHBIX yCIOBUSIX. Tak, HAapUMep, UMEIH MECTO €/IH-
HUYHbBIE CITyYau CHIKEHHUS YPOBHS 3MOIMOHAJIBHOW YCTOMYHMBOCTH HAa3BAaHHOW BBIIIE KaTErOPHU
CHEIMAIMCTOB, & TaKXXE BO3HUKHOBEHHUS CHHIPOMA ICHUXOAMOIIMOHAIBHOTO HANPSHKEHUS TpU
BO3JICUCTBUU CTpecC-(PaKkTOpOB CHIILHOW MHTEHCUBHOCTH. B 3TOM CBSI3M 711 CIICITUATTUCTOB C YKa-
3aHHBIMH TIPOSIBIICHUSMU pa3padO0TaHbl WHAMBUAYAIbHBIE MPOTPAMMBI KOPPEKIIUHN aJanTaluoOH-
HOTO MOTEeHIIHANA.

CrnemyeT 3aMeTUTh TO, 4TO 3PPEKTUBHOCTH JACITEILHOCTH CIIEIUATNCTOB CUIIOBOTO OJ0Ka
B 3KCTPEMaJIbHBIX YCIOBUIX OIpeaessieTcs] He KAaKUM-TO OAHUM (aKTOPOM, a UX COOTHOIIEHHUEM,
MMEIOIIUM WHIMBHUIyAIbHBIX XapaKTep B KKIOM KOHKPETHOM CIIydae, a MOJBIKHOCTH TPAHMII
HAMPSDKEHHOCTH B DKCTPEMAJIbHBIX CUTYalUsX JOMYCKAaeT HE TOJBKO BO3MOXKHOCTb, HO M HEOO-
XOJUMOCTh HCITIOJIb30BaHUS KOMILJIEKCA MEPOIPHSITHIA, HANPABICHHBIX HA PACHIUPEHHUS ITOTO
JIuanas3oHa [2].

B mporecce mpoBeneHUsT COIUAIBHO-TICUXOJIOTHYECKOTO UCCIICIOBAHMSI OTPECIICHBI IBa-
J1aTh YeThIpe MepeMeHHbIe (TUIOJIOrMYeCcKHe, MOTHUBAIIMOHHBIE, aalTalllOHHbIE U JIp.), TO3BO-
TSIONTME HanOoJiee MOJHO PACKPBITh MOTEHIIMAT TOTOBHOCTH CIIEIHATUCTOB CHJIOBOTO OJOKa K
NEeSITEIbHOCTH B OCOOBIX M KCTPEMANIbHBIX yCIOBUSX.

490



GesonacHocmeb 6 l-Ipe36bI‘-IéiaHl:IX cumyauusx (I'ICUXOHOZU'-IGCKUG HayKU)

Tunonoruveckue nepeMeHHbIe UTPAIOT BAXKHYIO POJIb KaK B pa3rpaHUYCHUN peakiuil cre-
[IUAJTMCTA CHIIOBOTO OJIOKa HA COLMAIEHOE OKPYKEHUE, TaK M B PAa3JIMUHBIX CHTYalHsAX BHIOOpA, B
YaCTHOCTH, B Pa3BUTHH CTPATETHii, KOTOPHIMU MOJIB3YETCS CHEIHUANNCT JJIS YAOBIECTBOPEHUS aK-
TyaJIbHbIX TOTPEOHOCTEN.

[TpoBeneHHBIN aHATN3 TJIABHBIX KOMIIOHEHT, C IOMOIIbIO KPUTEPHUS MOTHONH 00BICHEHHOM
IMCTIEPCHH, TTO3BOJIMII ONPECIUTh HanOoJiee 3HAYMMbIe TIepEMEHHbIE 1 MUHUMH3HPOBATH YUCIIO
(aKTOPHBIX KOMIIOHEHTOB, OMPEIEISIONINX HHAMBHIyalbHbIE MCUXOJOTHYECKHE OCOOEHHOCTU
JUYHOCTH CIIEIUANKCTA. B 1ensX MONHOTH MHTEPIPETAIMU KOJWYECTBEHHBIX MOKa3aTeNei, Ha
OCHOBE MaTpull (paKTOPHBIX HArpy30K U MOBEPHYTHIX KOMIIOHEHT (MeToj Bapumakc ¢ Hopmanu-
sanueii Kaiizepa), BbIJeNIEHbI JOMHUHHUPYIOIINE HATPY3KH U OIMPEAENICHbl YeThIPEe OCHOBHBIX (hak-
Topa (aJanTalMOHHBIN, TEPMUHAIBHBIN, )KH3HEHHBIX cdep, Tunosorundeckuit). Heodxoaumo ot-
METHUTH TO, YTO (PAKTOPHBIC KOMITOHEHTHI B3aUMOCBSI3aHbI ¢ MPOGECCUOHATHFHO BAXKHBIMH Kade-
CTBaMHU, MPEIbABISIEMbIMU K CIEIMATUCTY CHIIOBOTO Osi0Ka. B 3T0il cBsA3M LenecooOpa3Ho qab-
Heifmee pazsutue [IBK cnenmanucros, ¢ nenbio 3h(HEeKTHBHOrO BBHINOIHEHUS YKa3aHHOM BBIIIE
KaTeropuy CIEUUATNCTOB MOCTaBICHHBIX CIIyKEOHBIX 3a7]ad B OOBIYHBIX, OCOOBIX U IKCTPEMalb-
HBIX YCIIOBHSIX.

Ha ocHOBaHMM TEOpeTHYECKOTO aHajldh3a U pPe3yjbTaTOB IMPOBEJACHHOTO COIHAJIbHO-
TICUXOJIOTUYECKOTO UCCIIEIOBAHUS MOKHO 3aKIIOUUTH CIeIyIolIee:

1) uzydenue heHOMEHa WHIUBHUIYaTbHO-CTICITU(UIECCKIX OCOOCHHOCTEH aIanTallHOHHOTO
MOTEHIIMAJIa CTICIUAIMCTOB CHJIOBOTO OJI0OKA UMEET UCKITIOUUTEIbHOE 3HAUCHHE KaK JUIS Pa3BUTHS
«51 — xoH1IEeNIMH MTPO(ecCHOHATBHOIY, TaK U pElIeHUs psAa MPUKIaIHbIX 33134,

2) B mporiecce MOArOTOBKH CIEIIMATNCTOB CHIIOBOTO OJI0Ka, 11e1eco00pa3Ho UCIOIb30BATh
KOMIUIEKC COBPEMEHHBIX TE€XHOJOTHH, CIIOCOOCTBYIOMIMX PACIIMPEHUIO AMANa30Ha aJanTaluoH-
HOTO MOTEHIMANIa CIEIHAIMCTOB, obecrneunBaronmx 3(h(HEKTUBHOE BHIMIOTHEHHUE CITY>KEOHBIX 3a-
Ja4, B OOBIYHBIX, 0COOBIX, SKCTPEMAJIbHBIX YCIIOBUSX C COXpaHEHHWEM MX (MICUXUYECKOTo U (pu3u-
YECKOI0) 3/I0POBbS;

3) copepxaHue MOJATOTOBKH, MEPENOArOTOBKU U TMOBBIINICHUS KBaJU(pUKALUU CIIeHHaTH-
CTOB cuiioBoro 61o0ka Pecy6nuku benapych nenecoo6pa3Ho paccMaTpUBaTh C yUETOM:

— reONOJUTHYECKON CUTyallud B MUPE;

— MPOTHO3a Pa3BUTHS MEKYHAPOIHBIX OTHOIICHUH C COMPEIEeTbHBIMU TOCYIaPCTBAMH,

— U3MEHEHUH B JIEATEIIbHOCTH OPraHM30BAHHOM, TPAHCHAIMOHAJIBHON MPECTYITHOCTH;

— MPUHSATHUS HOBBIX 00pa3IlOB TEXHUKH U BOOPYKEHUS;

— HCIOJb30BaHUs MEXKIYHAPOJIHOTO OMNBITa MOJITOTOBKU CHEIHAIMCTOB, aHAJIOTHYHOTO
npoduiis npopecCuOHATBHOMN e TeNTbHOCTH.
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Purpose. The purpose of the research was to determine the adaptive capacity of the Special Forces
servicemen, to develop effective correction and development programs. The task of the research was to
substantiate a long-term forecast of the dynamics of the adaptation potential of the Special Forces service-
men.

Methods. The dominant individually specific features of the adaptive potential of the Special Forces
servicemen that affect the efficiency of service tasks performance under extreme conditions are examined.
The phenomenological method was used (E. Husserl, M. Merlo-Ponty, P. Ricoeur, M. Heideger, etc.) as a
way of researching and understanding the direct experience of self-realization of a specialist in his profes-
sional activities.

Findings. The study of the phenomenon of individually specific features of the Special Forces ser-
vicemen adaptive capacity is of exceptional importance both for the development of the «Self-concept pro-
fessional» and for the solution of a number of applied problems.

Application field of research. The obtained data testify that the effectiveness of the Special Forces
servicemen activities in extreme conditions is determined not by any one factor but by their ratio having
individual character in each specific case. And the mobility of the tension boundaries in extreme situations
gives not only the possibility but also the necessary use of a set of measures aimed at expanding this range.

Conclusions. While training the Special Forces servicemen, it is advisable to use a set of modern
technologies that promote the expansion of the servicemen adaptive capacity range that provide effective
performance of service tasks in ordinary, special, extreme conditions while maintaining their (mental and
physical) health.

Key words: individual-specific features of the adaptive potential of military units’ specialists, pro-
fessional activities, special, extreme conditions.
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OCOBEHHOCTHU B3AUMOCBSI3U TOTOBHOCTHU K PUCKY
U IICUXOJIOT'MYECKOI'O BJIATOIIOJIYYHSA Y BYAYIIUX OPUIIEPOB-
CIIACATEJIEA

BpyoOaesckuii A.B., Jlenemunncknii H.H.

PaccMoTpeHBI KadecTBa M CBOMCTBA JINYHOCTH, OKAa3bIBAIOIINE BIUSHIE HA TOTOBHOCTD
U CKIIOHHOCTh K PHCKY, a TaKKe IICHUXOJIOTHUYECKHE OCOOEHHOCTH Oyaylero oduuepa-
criacarensi, ¢ KOTOPBIMHU CBSA3aHBI TOTOBHOCTh M CKIIOHHOCTB K pUCKY. [IpuBoanTCs onucanue
pasnuyus MOHATHH «TOTOBHOCTB K PHUCKY» M «CKJIOHHOCTH K PHCKY» OTHOCHUTEIBHO WX IIPH-
MEHEHUsI K TpodeccroHabHOM JedaTenbHoCTH cnacaTtelns. ONHUCHIBAIOTCS PE3yIbTaThl U3yde-
HUS B3aMMOCBSI3M TOTOBHOCTH K PUCKY W TICHXOJIOTMUYECKOTO ONaromoiydyusi y KypCaHTOB-
criacaTesiei, KOTOpble MOKa3ajy HAIWYME IMOJOXKUTEIBPHON B3aUMOCBSI3UM MEXAY OOJIBIINH-
CTBOM (DaKTOPOB NCHUXOJIOTHYECKOTO OJIarOnoydusi ¥ TOTOBHOCTBIO K pUCKY. OmrcaHbl 0co-
OCHHOCTH B3aMMOCBSI3M TOTOBHOCTH K PHUCKY M TOKazaTellel MCUXOJOrHYecKoro 0iaronoiy-
yus y Oyaymux oQuiepoB-cracareeil.

Knrouegvie croea: puck, CKIOHHOCTh K PHUCKY, TOTOBHOCTh K PHCKY, TICHXOJIOTHIECKOE
6naronosnyuue, mpohecCHoHaTbHO BaKHbIE KaUeCTBAa, YCIOBHS PUCKA.

(IToctynuna B penakiuto 15 centsiops 2017 r.)

Benenne. B cBoeii nesTenbHOCTH OQUIIEPBI-CIIACATENN CTATKHBAIOTCSA C SKCTPEMAJIbHBI-
MU YCJIOBUSMHU, KOTOPbIE OTIUYAIOTCSI BBICOKUMH HEPBHO-TICUXUYECKUMH U (PU3MUECKUM Harpys-
KaMH, BO3JCUCTBUEM OOJIBIIIOTO KOJMYECTBA CTpecc-(hakTopoB. YcmemHas paboTa B TaKUX yCIo-
BUAX TpeOyeT OT 4esIoBeKa BBICOKOTO YPOBHS IMpodecCHoHaTu3Ma U HAIUUUS COOTBETCTBYIOIINX
MICUXOJOTHYeCKnX KadecTB. Oduiepy-cracarento Kak y4aCTHUKY JTUKBHJIAIUU UYPE3BbIUAHHON
cutyaruu (nanee — UC) HeoOX0AMMBI JTMYHOCTHBIE KauyecTBa, MPUCYIIHE MPOQECCHuu criacaTesl.
B 10 xe Bpems, eMy KaK pyKOBOJUTEIIO BBEPEHHOTO MOApa3AeieHHs HY>KHO 00J1a1aTh U orpeie-
JICHHBIMHU YIIPABJIEHYECKUMHU KaueCTBaMU M CBOMCTBaMH, MO3BOJISIOIIMMU IPUHUMATh OTIepaTUB-
Hble U 3¢} dexTuBHbIe pemieHus. K 6opioMy nepeuHio npoeccuoHaIbHO BaXKHBIX IS odule-
poB-cracaTesnel KaueCcTB MOKHO OTHECTH TakK€ U CIIEAYIOIIHe: CIOCOOHOCTh MPUHUMATh OITH-
MaJlbHbIE PEIICHUs, TOTOBHOCTh U CKJIIOHHOCTh K PUCKY, MOTHUBALMIO K JOCTHXEHHUIO yCIEXa, MO-
THUBALIMIO K M30€raHuio Heynay, a Takke Icuxosiornyeckoe Omaromonyuue. [Ipoxomsmmm mpo-
(deccroHanbHYI0 MOATOTOBKY B y4eOHBIX 3aBefeHusx MUC Oynymum oduiepaMm-cracaresnsm
(manee — KypcaHTaMm), TakKe HEOOXOJUMO MMETh yKa3aHHbIE KayecTBa, a MPU UX OTCYTCTBUH —
npuoOpeTaTs.

OcHoBHasi yacTh. OTHOIICHUE K PUCKY UTPACT HEMAYIO pOJib B IPO(ECCHOHAILHOM Je-
ATEIBbHOCTHU CIlacaTeled BBUAY TOIO, YTO UM IPUXOAUTCS IMOCTOSHHO CTAJIKUBATHCS C Pa3IndHbI-
Mu omacHocTsiMu B ycinoBusax UYC. Hemano wuccnepoBaTened 3aHMMAIOCh M3YYEHHEM pHCKa
(Anerun A.IL., 2006; Uneun E.IT., 2012, Kopaunosa T.B., 2006; Manepa A.T'., 2014, Xa6uOy-
aun D.P., 2008 wu np.). Ha ceronusmHuii 1eHb CyIMIECTBYIOT Pa3IMUHbBIE OMPEICICHUS TOHITHI
«PUCK» U «PUCKOBAHHOE MOBEACHNUE». B 0IHOM cilydae pUCK ONMCHIBAIOT KAK AESTEIbHOCTD, CBA-
3aHHYIO C TIPEO0JICHUEM HEOIpeIeIeHHOCTH B CUTyalluu Hen30exKHOro BeIOOpa, B Ipolecce Ko-
TOPOH €CTh BO3MOXXHOCTb KOJIMYECTBEHHO U KAUECTBEHHO OLIEHUTH BEPOSITHOCTH JOCTHUKECHHS
MIPEATNOoNaraeMoro pe3yJsibTaTta, OTKJIOHEHHS OT IMOCTaBiIeHHOMW menu u Heygaaun (AnsruH A.IL,
1989). B npyrom ciyudae puck NOHMMAIOT KaK HEONPEIEIEHHOCTh MOCIIEICTBUM, pa3pelleHne Ko-
TOPBIX OKaXET BJIMSHUE HA PE3yJbTaThl IPUHATHIX PEIIEHUH, YTO MOXET MPUBECTH Kak K MOTe-
psM, Tak ¥ K BeiurpeimamM (Kamansa A.K., 2000). BonbIinoii McUXonorHYecKkuii cloBaph JaeT
oTpesiefieHUe pUCKa Kak JEHCTBUS, HAIIPABJIEHHOTO Ha MPHUBJIEKATENIbHYIO LIEJb, JOCTHKEHHUE KO-
TOPOH CBSI3aHO C AJIEMEHTOM ONACHOCTH, yrpo3oil motepu, Heycnexa (bospmiol ncuxonoruye-
ckuii cioBapb, 2002). K puckoBaHHOMY MOBEICHUIO HEKOTOPBIE aBTOPHI OTHOCST IMOBEICHUE WIIH
JeicTBUE, CIIOCOOHOE YBEIMYUTh BEPOSATHOCTh MOSIBIICHHSI HETaTHUBHBIX MOCIEACTBUN Ui 310pPO-
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Bbs B pe3ysbTaTe MpuMeHeHus nosenendyeckux npaktuk (Kpsuios A., 2005). JIpyrue uccnenona-
TEIH PacCMaTPUBAIOT PUCKOBAHHOE IOBEJICHUE KaK MPOSBICHHE MMITYJIbCHBIX peakuuid (/Ip100B
M., 2000), kak CHM)KEHUE COOTBETCTBHUS CBSI3H OOCTOSITENLCTB M pe3ylibTaTa JEHCTBUI CyObeKTa
(ITerpoBckuit B.A., 2003), kak IUCMO3UIIMOHHYIO JHYHOCTHYIO 1eHHOCTh (Kopamiosoi T.B.,
2003), kak 0OOBEKTUBHBIN (heHOMEH U (opMy HeompeAeNeHHOCTH Npu puHATUU petneHuit (Kap-
noB A., Kozenenxuit FO., Tuxomupos O. u ap.), a Takke Kak 0JHO U3 MPOSIBICHUN Ipodeccuo-
HaIbHOW uenoBeueckoi nesrenbHocTH (BmoBuuenko O., Comunena ., Lykepman I'. u ap.).
[IpakTyecKku KaXaplii U3 3TUX NOAXOJ0B B ONPEAEIEHHON MEPE TPUMEHHUM K OLIEHKE MTOBEICHUS
criacaressi, a MOoCJeIHUN MOAX0J OCOOCHHO CIPaBeIIMB B OTHOIIEHUH €ro Mpodeccuu ¢ ee mo-
CTOSIHHBIMH OIIaCHOCTSIMU ¥ HEKOTOPBIM NMPUBBIKAHUEM K HUM.

B HayuHOW nuTepaType HET YCTOMYMBO YETKOrO pa3AesieHUs MOHATHU «TOTOBHOCTH K
PUCKY» U «CKIIOHHOCTH K pUCKY». B T0 ke Bpems, E.II. MnbuH cunTaer UCIOIB30BAHUE TOHATUI
«CKJIOHHOCTh K PUCKY» M «TOTOBHOCTb K PUCKY» KaK CHHOHHMOB OIIMOOYHBIM, OTHOCSI CKJIOH-
HOCTb K PUCKY K CTPEMJICHHIO K OIMACHOCTH (0OJEeryaromumM MpHUHATHE PUCKA), & «TOTOBHOCTh K
PUCKY» — K HHTEJUIEKTYAJIbHO-BOJIEBOMY COCTOSIHHIO, TOHUMAHUIO CUTYAlMU KAK PUCKOBAHHOW U
TOTOBHOCTH TOWTH Ha puck [l]. JlaHHBIE MOHATHS B OTHOLICHHWHU JEATEIBLHOCTH oduiepa-
criacaTtessl OYeHb BaXKHO YETKO pa3rpaHU4YMBATh. B TO ke BpeMs, yUHUThIBas OTCYTCTBHE YETKOIO
pa3nuuys JaHHBIX MOHATHM B HAYYHOM JINTEPATYPE, IIPH OLIEHKE UX B3aUMOCBSI3U CO CBOMCTBAMU
U KauecTBaMH, KaK y KypCaHTOB, TaK U y o(uiiepoB-cracaTesneid, Mbl OyJeM YUYUTHIBATh KOHTEKCT
HCCIIEIOBAHMS U COAEPKATEIbHBINA aCIIEKT METOUK.

HayuHnble paboThl MHOTHX yY€HBIX [TOKa3bIBAIOT, YTO MPEANOCHUIKAMU PA3BUTHUS CKJIOHHO-
CTH K PHCKY MOTYT OBbITh pa3JIMYHbIe KAYeCTBA U CBOMCTBA JJMYHOCTH, KOTOPBIE CaMU 10 ceOe OKa-
3bIBAIOT HEMaJoe BIUSHUE Ha 3(PPEKTUBHOCTH JEATEIHLHOCTH YEJIOBEKa B OMPEECIICHHON cHUTya-
un. Tak, O.B. BAoBUYeHKO NpUBOIUT Takue BIMAIONINE Ha (POPMUPOBAHHUE CKIOHHOCTH K PUCKY
(haKTOpBI: JTMYHOCTHBIN, MOTHBAITMOHHBINA, PAIMOHATBHBIA (MHTEIJICKTYaIbHBIN) U COIMATBHBII.
JIMuHOCTHBIN (aKTOp OHA CBA3BIBACT C HE3aBUCHMOCTbIO, CTPEMIIEHUEM K YCIEXY U CKIIOHHOCTBIO
K JTOMUHHPOBaHUIO [2, 3]. ECTh TaHHBIE O TOM, YTO CKJIOHHBIE K PUCKY JIFOJU OPUECHTHUPOBAHBI Ha
mHenue okpysxarouux (Tymynbesa T.B., Hcakosa O.I1., 2003), a Taxxe 00 OTpUIIATEIBHOM CBA3H
CKJIOHHOCTH K PHUCKY C COITMAIbHOM OTBETCTBEHHOCTHIO M coBecTNIMBOCTHIO (Lerch, 1987). Beuay
TOTr0, 4TO paboTa cracaTesss UMEeT COLMAIBHYIO HAlpaBI€HHOCTh, U €CTh HEOOXOIMMOCTh HAJIU-
YUl y HETO BBICOKOI'O YPOBHSI COLIMAJIBHOM OTBETCTBEHHOCTH M JOCTATOYHOTO YPOBHSI KPUTHUYHO-
CTH, MOXHO CJZI€JaTh BBIBOJ|, YTO BBICOKAsl CKJIOHHOCTb K PUCKY y cHacaTeisl HexelarenbHa. Tak-
K€ YKa3aHHbIE KaueCTBa U CBOMCTBA JINYHOCTH TECHO CBSI3aHBI C COCTABJISIOIIMMHU TICUXOJIOTNYe-
CKOT0 OJIarOmoIyqHs.

[Tpu ouieHKe OTHOIIEHUS K PUCKY OOJIbIIIOE 3HAYEHHE UMEET HE TOJIbKO OOBEKTUBHBIE Ta-
paMeTpsl CUTyallly, HO U CyOBEKTHUBHOE BOCIIPUATHE €€ uesoBeKOM [4]. HesloBeK MOXKET BOCIPHU-
HUMAaTh CUTYAalMIO ¢ OOJIBIINM WM MEHBIIMM PUCKOM, Y€M OHA MOXKET IOKa3aThCsl MOCTOPOHHE-
My (K.-3. Bepuepun, 1988). 310 otHOCHUTCS M K ycnoBusaMm YC, korma oOCTaHOBKA MOXKET BOC-
IIPUHUMATBHCS YEJIOBEKOM B 3aBUCMMOCTH OT TOT0, HAXOJUTCS JIX OH B OMACHOW 30HE WIH SIBJISET-
Csl CTOPOHHUM Ha0JtoJaTesieM, a TakKe UMEET JIM OH OMBIT HAXOXKJCHHUS B TAKHX YCIOBHUSAX WIH
Het. Kak ormeuaer E.Il. MnpuH, HAa BOoCHpHUsATHE PHCKA MOTYT MOBIUATH BOCIIOMUHAHUS U CBS-
3aHHBIE C HUIMU aCCOIMAIINH, TPEAYOekKACHUS U TOJIOKUTEBHBIA UM OTPHLIATEIbHBIA HACTPOH,
TEKYIIHE COCTOSHUSA C CUIbHBIMU U TIIyOOKMMU 3MOLIUSAMHU, OECIIEYHOCTh U CaMOYyBEPEHHOCTH [1].
OcobeHHOCTH CyOBEKTHBHOTO BOCTIPHSTHS CUTYalMH MOYKHO COOTHECTH C COCTABJISIFOIIMMU TICH-
XOJIOTHYECKOro 01aronoiay4usi, TaKk Kak ero HepeaKo OTHOCST K COCTOSHUSIM CyOBEKTHBHOTO BOC-
NpUATHUS ce0s1 U CUTYALUH.

Oco0eHHY10 poJib TOTOBHOCTh M CKIIOHHOCTh K PUCKY MTPaloT B MpodeccuoHaIbHOM nes-
TEIBHOCTH cllacaTelel, 3aHUMarouXcs JukBuaanuen noxapos. Kak ormeuaror A.I1. CamcoHOB
(1978), a 3atem u A.B. Ocumos (2009), mist mox)apHBIX CKIOHHOCTh K PUCKY SIBISICTCS TIOJIOKH-
TeNbHBIM KayecTBOM. bonee 3 QeKTUBHBIMU B CBOMX JIEHCTBUAX, KAK OMHCAHO B HCCIICIOBAHUH
A.I1. CamcoHOBa, OBUTM UIMEHHO CKJIOHHBIE K PUCKY ToKapHbIe. [1o ero MHEHHIO, ’TOMY CIIOCO0-
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CTBOBAJIO TO, YTO TAKOTI'O POJA JIIOAM HE MMEIOT BBICOKOM NMCUXMYECKON HANpPsHKEHHOCTH B JKC-
TpEMaJIbHBIX YCJIOBHUSX, a TaKXKE COBEpIIAIOT Oosiee yJ0OHBIE, HO IIPU 3TOM MeHee Oe30IacHbIe
JEUCTBUS U NOCTHKEHHUS TIOCTaBICHHON 3a/1a4uM (HampuMmep, He TOJIb3YIOTCS CTPaxoBOM BEpeB-
Koif). I 3T0 HecMOTpst Ha TO, UTO B Iporecce 00yueHusI pabOTHUKH MOTYYar0T HaBBIKU HCITOB30-
BaHUs MOXKAPHO-TEXHUUYECKUX CPEICTB Hambosee OezomacHbIM criocodoM. Takxke ObUIO oTMEue-
HO, UYTO CKJIOHHBIC K PUCKY PAOOTHHMKHU B OTMACHBIX JUIS )KM3HU CUTYAIUSX COXPAHSUIH XOPOIIYIO
paboTOCTIOCOOHOCTD U € OOJBIICH 0XOTOM M MOJOKUTEIBHBIM HACTPOEM MPHUCTYTATH K BBHITIOTHE-
HUIO0 00EBBIX JEHCTBHUI. ITO OTIIMYATIO UX OT HE CKIOHHBIX K PHCKY paOOTHUKOB, KOTOPKIE, C OI-
HOM CTOPOHBI, HE ObUIM 0CO00 WHUIMATUBHBIMU, HO U HE M30€rajau BBINOJIHEHUS MOCTABICHHOM
nepea HUMH 3a1adu ¢ Jpyroil. B to xe Bpems, kak ormeuaeT A.Il. CMUpPHOB, HE CKIIOHHBIE K
PHUCKY PaOOTHUKH TOKApHOU CITy)ObI OoJiee 3PGEeKTHBHO MPOBOAWIN pabOTy MO MPOopUIaKTUKE
M0KapoB, YEM CKIIOHHBIE K PUCKY.

Cpenu TUYHOCTHBIX XapaKTEPUCTUK PAOOTHUKOB MOXKAPHOH CITyKObI, KOTOpPbIE BIUAIOT Ha
MPUHSATUE YMPABICHYECKOrO PEIICHHUS] B CTPECCOTEHHBIX CUTYalUsAX, HAPAY C pallMOHAIBbHO-
CThI0, UMITYJILCUBHOCTBIO M CIOCOOHOCTHIO K IporHo3uposanuio, AXtsaMoB B.C. Taxke Ha3bpIBaeT
CKJIOHHOCTb K pUCKY [5].

HekoTopsie uccnenoBatenu aa0T 6ojiee YTOUHEHHOE OMHCAHME BaKHOCTU CKJIOHHOCTH K
pUCKy y cmacateneil. MIMeloTcss AaHHBIE O TOM, YTO IOJABIsAIOIIEe OOJNBIIMHCTBO CracaTeneit
MUYUC uMEIOT CpeqHIO BBIPAXKEHHOCTh CKJIOHHOCTH K PUCKY IIPU HAJIMYHUH BBICOKOTO YPOBHS Ca-
MokoHTpoJis (OnennukoBa A.H., 2004). I iMeHHO yMEpEHHYIO CKIIOHHOCTh K PUCKY OTHOCAT K
CBOMCTBAM M KaueCTBaM JIMYHOCTH, OTIMYAIOIUM 3P (EKTUBHBIX B CBOCH JIEATEIHHOCTH criacare-
neil. Beicokuii ke ypoBeHb CKIIOHHOCTH K PHUCKY U OOOCTPEHHYIO PEaKIMIO Ha HeyAayl OTHOCAT K
MPOTUBOIIOKA3aHUAM JJIsI TAKOrO BHAA AesitenbHOCTH [6]. Ha ceromnsmHuii 1eHs mpu npoBee-
HUU TIPO(ECCUOHATFHOTO O0TOOpa YAENsSeTCs BHUMAHUE HAMYHUIO Y KYPCAHTOB PA3IMYHBIX TPO-
(eccuoHambHO Ba)KHBIX KauecTB. Ha Hamr B3risig, HEOOXOAMMO YUUTHIBATH U MOKA3aTeIN OTHO-
meHus (CKJIIOHHOCTH U TOTOBHOCTH) K PUCKY.

OnpeneneHuii MCUXOJOTHYECKOMY OJIaronoydrio B HAyYHOH JUTEepaType Ha CeroHsII-
HUH JeHb TaHO HemMaslo. BceMupHasi opranusanus 3ApaBOOXPAHEHUS UCIIONB3YeT MOHATHE O1aro-
MOJIy4Hsl KaK KIIFOYEBOE B OINPEIEIICHUM 3J0POBbs UEJIOBEKA, TAK KAaK JAHHOE IMOHATHE XapaKTe-
pu3yeT 06JacTb CBOMCTBEHHBIX 3J0POBOM JIMYHOCTH COCTOSIHUM. [10 MHEHUIO 3KCTIepTOB JaHHOM
OpraHu3aluu, 0J1aronoayyue CBA3aHO C peaau3anueil Gu3nYecKux, TyXOBHBIX U COLIMAIbHBIX MO-
TEHIMHA YenoBeka U 00yCIOBIEHO CaMOOLIEHKOM M YyBCTBOM COIMAJIbHON NMPUHAIEKHOCTH B
OoJIbITIEH CTeNeHH, yeM OuosorndeckuMu (yHKIusiMu opranusma [7]. K monumanuro Gmaromo-
Jy4dsi B TICUXOJIOTUU CJIOXKHUJIOCH JIBa OCHOBHBIX MOAXO0/A: T€JOHUCTUUYECKUN U 3BJAEMOHHUCTHYE-
ckuii [8]. ['eqoHMCTHYECKHI TOIX0 pacCMaTpPUBAET OJIAromoaydYne B BHAEC COOTHOIICHHUS TTO3H-
TUBHOTO M HETaTUBHOTO aQEKTOB M MOTHON OIEHKH YEJIOBEKOM CBOEH JKM3HH C TOYKH 3PCHHUS
YJIOBJIETBOPEHHOCTU-HEYIOBJIETBOPEHHOCTH [9-11]. DBAEMOHUCTHYECKUI TTOAXO]T paccMaTpuBa-
eT Onaromoiy4yue Kak CTPEMJICHHE K COBEPIICHCTBOBAHMIO, MPEACTABISIONICE PEATH3AINIO HC-
TuHHOTO ToTeHIMana [12]. Tlox mcuxomornyeckuM OJaromnoiydueM Mbl OyJieM TMOApa3yMeBaTh
OTHOCUTEJILHO YCTOWYMBOE COCTOSTHUE, BBI3BAHHOE MEPEKMBAHUEM UYEJIOBEKOM IOJTHOTHI pPeau-
3allMy CBOETO MOTEHIIMaia B KOHKPETHBIX )KU3HEHHBIX yCIoBUsIX [13].

Paspaborannas K. Pudd MHOTOMEpHass Monenh MCHUXOJIOTHYECKOr0 ONAronoxydus JInd-
HOCTH BKJIIOYAET IIECTh OCHOBHBIX KOMIIOHEHTOB: IOJOKHUTEJIBHBIE OTHOIIEHHUS C APYTHUMH,
yIIpaBJeHUE OKPYKEHHEM, aBTOHOMHUSI, HATMYUE LIEJIU B KU3HU, JIMYHOCTHBIA POCT U CAMOIIPUHS-
tre [14]. Kaxapiii U3 3TUX KOMIIOHEHTOB UMEET CBOE COAECPKAHUE.

Kommonent «[lonoxutenbHble OTHOIICHUS C APYTMMH» BKIIOYAET B CE0S: TOBEPUTEIh-
HbIE OTHOIICHUS C OKPY’KAIOIIMMU; CIIOCOOHOCTH JIOOUTH KaK MOKa3aTelb IMCUXUYECKOrO 3/10pO-
BbSI; OTKPBITOCTH, MPOSABICHUE TEIUIOTH U 3a00Thl O JPYTUX; OTCYTCTBHE H3OJSALMU B MEKIHY-
HOCTHBIX B3aMMOOTHOUICHHSX; CIOCOOHOCTh MATH HAa KOMIPOMUCCHI JJIsi OJJePyKAHUS BaKHBIX
CBSI3CH C OKPY KAIOIIUMU; CIIOCOOHOCTh COIEPEKUBATH; MPHUBI3aHHOCTD K JIOJSM U OJH3KHUE OT-
HOIIICHHS; CTIOCOOHOCTH K KPETKOW HETIOBEPXHOCTHOM JPYIKOe.
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KoMmoHeHT «ABTOHOMHS» BKIIIOUAET: CAMOCTOSATEIBHOE PETyIHpPOBaHHE COOCTBEHHOTO
MOBE/ICHUS; CAMOCTOATEIBHOCTh U HE3aBUCUMOCTb, CIIOCOOHOCTh NMPOTUBOCTOATH MONBITKAM 00-
IIecTBa 3aCTaBUTh AyMaTh U JCHCTBOBATH OMpPEIEICHHBIM 00pa30oM; OlleHKa ce0sl B COOTBETCTBHH
C JIMYHBIMU KPUTEPHUSIMHU.

KommoneHT «YmpaBieHne OKpyKEHHEM» COCTOUT U3: CIOCOOHOCTH OPraHU30BBIBATH IO-
BCETHEBHYIO JIEATEIbHOCTh; KOHTPOJS BHEIIHEHW NEATENIbHOCTH, MCIOIb30BAHMS MPEICTABIISAIO-
IIUXCS BO3MOXKHOCTEH, CIIOCOOHOCTH YJAaBIMBATh WM CO3/1aBaTh YCIOBHUS U OOCTOATEIHCTBA,
MOAXOJISAIINE JIJIsl YAOBIECTBOPEHUS JIMYHBIX TTOTPEOHOCTEH U JOCTHKCHHUS LIEIICH.

K xomnoneHTy «JIMYHOCTHBIN POCT» OTHOCHUTCS: UyBCTBO COOCTBEHHOT'O Pa3BUTHS; BOC-
MpUITHE ce0s1 «PACTYIIUM» H OTKPBITHIM HOBOMY OIIBITY; YyYBCTBO pean3al[ii CBOETO MOTEHIHA-
Ja ¥ yJIyd4lleHus B ce0e M CBOMX JACWUCTBUAX C TEUEHHEM BPEMEHM; U3MEHEeHHE ce0si B COOTBET-
CTBUM C COOCTBEHHBIMH IMO3HAHUSMH U JTOCTHKCHUSMU;, UHTEPEC K KU3HU.

Komnonent «llenb B XKU3HUY» COACPKHUT: SICHOE TMOHHMMAaHHUE II€JIM B KU3HU, YyBCTBO
HAMpPAaBIEHHOCTH U TPEIHAMEPEHHOCTH; YOeXICHUS, KOTOPBIC SBISIOTCS HCTOYHHKAMH IIETH B
KU3HU; OLIEHKY CMBbICIIA MPOILIE/IIeH KU3HU.

B xommnoneHT «CaMONpUHSATHEY» BKIIOYAETCS: OTHOIICHHE K ce0e; OIIEHKAa CBOMX XOPOIIUX
U TUIOXHUX CTOPOH U Ka4eCTB; OL[EHKA CBOETO MPOILIOTO.

Jannas moJenp Haiia cBoe orpaxkenue B Meroauke K. Pugd «Illkansl ncuxonorudecko-
ro Garomoyry4dus», KotTopas no3aHee Oblia aanTupoBaHa ISl HAIIMOHATLHON Ky IbTypHI [13].

MoXHO yTBEepKIaTh, YTO IMCHUXOJOTHYECKOE OJAromoyydue 3TO CI0KHOE ICUXHUYECKOE
COCTOSIHHME, BBICTYMaroIee: 1) Kak pe3ysbTaT YCIEeUTHOCTH AESTebHOCTH OMPENEICHHOTO Yelo-
BEKa B KOHKPETHBIX JKU3HEHHBIX YCIOBHSX; 2) KaK MPEINOChUIKA YCIECITHOCTH €SI TeIbHOCTH.

Kak BuHO U3 BBHIIENU3II0KEHHOT0, MOJIENb IICUXO0JIOTHYECKOr0 OJIarononyyus BKIOYaeT B
ce0si CBOIWCTBA M KauecTBa JMYHOCTH, IMOBBIIICHWE YPOBHS KOTOPBIX MOCIOCOOCTBYET Oolsee
YCHEIIHOM AeATeIbHOCTH JUYHOCTH. MHOTHE U3 3TUX Ka4eCTB U CBOWCTB UMEIOT CBSI3b CO CKJIOH-
HOCTBIO ¥ TOTOBHOCTBIO K PUCKY. Tak, Obljia BBISBIIEHA B3aHMMOCBS3b TOTOBHOCTH K PHCKY C pe-
IIUTETFHOCTHI0, HEYBEPEHHOCTHIO, JIETKOCTHIO B OOIIEHUHU U CAMOYTBEPXKACHUEM, MOJIOKUTEIb-
Has CBSI3b C CAMOCTOSATENBbHOCTBIO U OTPULIATENbHAS — C PAMOHAIBHOCTHIO (CKIIOHHOCTBIO K OC-
HOBAaTeJILHOMY pacdeTy IpH ruranupoBanuu nevicteuii) (Kopawmiosa T.B., 2003). Cpenu cBszan-
HBIX C TOTOBHOCTBIO K PUCKY XapaKTePOJIOTUIECKIX CBOMCTB JIMYHOCTU OBLITM OTMEYCHBI BHICOKAS
CaMOOIIEHKa U YBEPEHHOCTh B ce0e, a CpeIu KayecTB JINYHOCTU — arpeCCUBHOCTh, BBICOKUN caMo-
KOHTpPOJIb U 1eneycrpemieHHocTsb (I'pssuosa I'., 2007).

Cy1iecTByeT HEMaJI0 UCCIIEAOBAaHUI O MPEANOChUIKAX YCIENIHOCTU JEATENIbHOCTH paboT-
HUKOB M KYPCAHTOB YUYPEKACHUN BBICIIETO OOpa30BaHUS BOCHU3WPOBAHHBIX (DOPMUPOBAHUIL.
YCcTaHOBIIEHO BIUSHUE HA YCIEHIHOCTh JNEATEILHOCTH TakUX (PaKTOPOB, KaK MOTHBALUSA, CIOCO0-
HOCTH, COLMAIbHBIA CTATyC B IPYyMIE, a TAKKE BIUSHUE CBOMCTBEHHBIX BO3PACTY IMCHUXOJIOTHYE-
ckux ocooernocreit (I'ypesnu K.M., Kosanes B.U., Mepiun B.C., Poctynos A.T., TerioB b.M. u
ap.). Hemano cymiecTByeT Hay4HBIX paOOT, YKa3bIBAIOIIUX HA CBSI3b YCIEIIHOCTH OMPEICICHHOTO
BHUJA JEATEIBHOCTH W PA3IUYHBIX CBOWCTB JmuHOCTH (AHIymnoB A.S., Mapumyk B.JL,
Knanos U.A. u np.). EcTe naHHBIC O BIMSHUU TICUXOJIOTHYECKOTO OJIAromoyqns Ha yCIEeUTHOCTb
JESATEIbHOCTH KYpCaHTOB BOEHHOTO By3a [13]. BnmsiHME mcHXoJorudeckoro Oiaromoiaydust Ha
YCIICIIHOCTH JICATEILHOCTH KypCaHTOB yupekaeHui oopasoBanus MYUC, kak Oyaynmx opuiepos-
criacatelnel, B yCJIOBUSAX JIMKBUIAIIMY YPE3BbIYaiHON CUTYaIlUH, a TAK)KE B3aUMOCBS3b IICUXOJIOTH-
94ecKoro 0J1aromnorydus v MOBEICHNUS B CUTYaIlH prCKa (DaKTUIECKH HE pacCMaTpUBasach.

Hewmarno uccrienoBanuii MoCBSIIEHB U3YYEHUIO B3aUMOCBS3U JIMYHOCTHBIX OCOOCHHOCTEH
Pa3IMYHBIX CIENUATNCTOB U MX CIOCOOHOCTEH BecTH d(DPEKTUBHYIO JCSITEILHOCTh B YCIOBHUSIX
pucka. Ilo pesynbraram paboT, MOCBSIIEHHBIX OCOOEHHOCTSM JIE€ATEIbHOCTH CIEIHAIUCTOB
OTMaCHBIX Tpodeccril B PUCKOBBIX CUTYyalHsIX (BOCHHBIX, COTPYIHUKOB CHJIOBBIX CTPYKTYp, OTe-
patopoB ADC U mp.) MOXHO yTBEP)K/IaTh, YTO TAKHE Ka4eCTBa KaK CAMOKOHTPOJIb, BHICOKAs CTIO-
COOHOCTh K NEPEKIIOUYEHUIO YCTAaHOBOK, SMOIIMOHANIbHAS YCTOWYMBOCTD, CIIOCOOHOCTD K IJIaHH-
POBAHMIO U TOJIOKUTEIBHBIA HACTPOU cOCOOCTBYIOT 3(h(PEKTUBHOMY PEIIEHUIO MOCTaBICHHBIX
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3a/a4, a TaKKe BIMSIIOT Ha CIIOCOOHOCTH 4enoBeka kK pucky (Kotuk M.A., 1990). Umerotcs nan-
HBIE O CBSI3U CIIOCOOHOCTH K YCHEIIHBIM JACHCTBUSM B PUCKOBBIX CUTYalUSAX C 3MOLMOHAIBLHOU
ycroituuBocthio (Panoxun M.I1., 1981) u nokycom kontposns (Kouetkos B.B., CxotHukosa N.I'.,
1993). Kpome Toro, ypoBeHb CAMOOIICHKH M JIMYHOCTHOM TPEBOKHOCTH CYyOBEKTa TAK)KE OKa3bl-
BalOT BIUsSHUE HA 3(()EKTUBHOCTH AedaTelIbHOCTH B cutyarusax pucka (boapos B.A. u JIykesHo-
Ba H.®., 1981).

C uenbio OIEHKH B3aMMOCBS3HM CKIIOHHOCTH M TOTOBHOCTH K PUCKY M MCHXOJOTHYECKOTO
Onaromnoiy4us KypcaHTOB HaMH OBbIJIO OPraHW30BAaHO U MPOBEIECHO SKCIEPUMEHTAIBLHOE HCCIIe10-
BaHUE, B KOTOPOM MPUHSIN ydacThe KypcaHThl 2-4 KypcoB KoMaHIHO-UHKEHEPHOTO MHCTUTYTA
MYC Pecny6nuku benapych (cerogus — YauBepcureT rpaxkaanckoit 3amutsl MUC benapycn).
OcHoBaHMEeM JJisl BBIOOpA SKCIIEPUMEHTALHOM 06a3bl MOCIYKUIO TO, YTO B JAHHOM YUPEXKACHUU
o0pa3zoBaHus 00yUaIOMIUXCSI TOTOBAT JUIS AajbHEHIe paOoThl B OpraHax M MoJpa3/ieieHusX 1o
Ype3BhIYATHBIM CUTYaIlUsIM B KaU€CTBE MHKEHEPHO-MHCIIEKTOPCKUX PAOOTHUKOB U HAYAIbHHUKOB
IEeKypHBIX cMeH. [IpudeM 10 mepcoHalbHOTO pachpeaesieH s 0 OKOHYaHUN O00Yy4YeHHUs TPaKTH-
YEeCKU HU OJMH U3 00yuyaeMbIX HE 3HAET, B KaKOMl JOHKHOCTH OH OyJeT paboTaTh BIOCIEACTBHH.
CrnenoBaTtenbHO, KaX b 00yJarOIIUHACS TOTOBUTCS ISl JaNbHEUIeH paOoThl B KauecTBE oQuIle-
pa-criacarens. [Ipu 3ToM yxe Ha epBbIX 3Tanax o0ydeHus KypcaHThl U3y4aroT 3aJauu 10 TaKTH-
K€ JIMKBUJALMM YPE3BBIYAMHBIX CHUTyallMd M IPOXOAAT IPAKTUKYy B II0KapHOM aBapUUHO-
criacaTeIbHOM YacTH C y4acTHUEM B JIMKBUAALMU PEAIbHBIX YPE3BBIYAMHBIX CUTYyalllil Ha 00BbEK-
Tax, 4YTO AAE€T UM OINPEAEICHHBIN OIBIT.

B skcnepumeHTalbHOM HCCIEAOBAHUN MPUHUMANIN YYacTHE TOJIBKO OOYyYarolIrecs: Myx-
CKOTO I0JIa BBHJy TOTO, YTO HA CETOAHSAILIHUI JI€Hb TOJIBKO OHM HAa3HAYalOTCA Ha JIOJDKHOCTHU
HAYaJIbHUKOB J€KYPHBIX CMEH B OpTaHax M MOAPA3JIeICHUSIX 10 Ype3BbIYAHBIM CUTYaLUsIM U3-32
0CcOOEHHOCTEH JTaHHOTO poJia AeATeNIbHOCTH. M3 BEIOOPKH OBLIM TaKXKe MCKIIOYEHbI HHOCTPAHHBIC
oOyyaromuecsi. Bo3pacT ucneityemsix coctaBui oT 18 mo 22 ner. Beero B nicciieoBaHUN MPUHS-
7M1 yyacTue 259 UCTIBITYEMBIX.

B mporecce skcnieprMeHTaNnbHOTIO UCClIeJOBaHUs Obljla MPOBEACHA OIIEHKA TOTOBHOCTH K
PUCKY UCIBITYEMBIX, BEIPQXKCHHOCTH MOTHBAIIMHM CTPEMIICHUS K yCIIeXy U MOTHBAIIUU W30eraHus
Heysay, a Takke ObLI OLIEHEH MX YPOBEHb MCUXOJOTMYEcKoro Onaromnonyuns. B kauecTBe mMero-
JUK U1 TUArHOCTHKYU IEPEUYMCIIEHHBIX CBOMCTB M KAa4€CTB HMCIIOJIB30BAIUCH CIEIYIOIINE: METO-
JTMKa TMarHOCTUKH CTETIeHU TOTOBHOCTH K pucky Llly6epra (RSK) [15, c. 632]; anantupoBaHHBII
ornpocHUK «Ikansl mcuxonoruyeckoro 6maronomnyuns» K.Pudd [13].

Jns ananu3a NAaHHBIX HMCCIEAOBAHUS MPUMEHSIUCH CIEAYIOIIUE METOAbl MaTeMaTHKO-
CTaTUCTHYECKOTO aHAJlM3a: ONHUCATENbHBIE CTAaTUCTUKH, KO3(duuueHT koppensunun CrnupmeHa.
Bce pacuetst ocymectBisiuch ¢ momombio IBM SPSS Statistics v.15.

IToxazarenu ypoBHS TOTOBHOCTHU K PUCKY Y MCIIBITYEMBIX CIIEIYIOIINE:

BBICOKHH ypoBeHb — 19,3 %;

BhIIIe cpenuero — 19,3 %;

cpenHuit ypoBeHb — 52,9 %;

ke cpeanero — 8,1 %);

HU3Ku ypoBensb — 0,4 %.

JlaHHbIe pe3yibTaThl CBUAETEIBCTBYIOT O TOM, UYTO OOJBIIMHCTBO KYpPCAHTOB-CIIacaTelen
00Ja/1al0T CPeTHUM U BBIIIE€ CPETHEr0 YPOBHSMHU TOTOBHOCTU K PUCKY, MpUdeM OoJiblas 4acThb
UMeEEeT UMEHHO CPEHUIN YPOBEHB. JTO COIJIACYETCs C IPUBEACHHBIMU BBIILIE JAHHBIMU O TOM, YTO
cnacateri MUC HMMEIOT CpelHIO BBIPAKEHHOCTh CKIOHHOCTH K pucky (OmenHukoBa A.H.,
2004). Hanuume GOIBIIOr0 KOJIMYECTBA UCHBITYEMBIX C BBICOKOH TOTOBHOCTBIO K PHUCKY MOXKHO
OOBSICHUTH BO3PACTOM U OIBITOM HCIBITYeMbIX. Kak M3BECTHO, ¢ BO3pacTOM TOTOBHOCTh K PHUCKY
CHIDKAeTCs, a TaKkKe y 0ojiee OMBITHBIX PAa0OTHUKOB Uy PYKOBOJAUTENIEH TOTOBHOCTh K PUCKY HH-
ke, 4eM y CTyAeHTOB [16].

[Toka3zaTenu ypoBHs NCHUXOJOTHYECKOT0 OJIaronoiaydus y KypCcaHTOB-CIiacaTelneil pacrpe-
JENUINCH CIEAYIOIUM 00pa3oM:
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BBICOKHI ypoBeHb — 25,5 %;

cpenHuii ypoBeHs — 62,2 %;

HU3KHI ypoBeHb — 12,4 %.

[TpuBeIeHHBIC JTaHHBIC CBUACTEILCTBYIOT O TOM, YTO OOJBIIMHCTBO KYPCAaHTOB HMECIOT
CPEHIOI0 CTEIEHb MCUXOJIOTHYECKOTO OJIArOnoIy4rsi, a BOCHIPUHUMAIOT ce0sl KaK peaiu3yroIInuX
CBOW IMOTCHIIMAJ B JIAHHBIX KU3HEHHBIX YCIOBHSX TOJIBKO YETBEPTh UCITBITYEMBIX.

Jis  aHanm3a B3aMMOCBSI3W  MEXIY IICHXOJIOTUYECKHM OJyaromnoiydyueMm odwuiepa-
criacatensi ¥ TOTOBHOCTBIO K PUCKY MBI UCIONB30BaIM K03 duiment koppensanun p Crnupmena.
Pesynbrarel npuBeaeHs! B Ta0uUIE 1.

Pe3ynbpTaThl KOpPENSIMOHHOTO aHATN3a MTOKA3ali HAIMYUE TIOJIOKUTEIILHON B3aUMOCBSI3H
TICUXOJIOTHYECKOTO OJIaromoydrsi ¥ CTEIIEHH T'OTOBHOCTH K PHUCKY. VCKIIOYeHHE COCTaBWIIa
mumib mkana «lems B ®KU3HWY, B3aUMOCBSI3b KOTOPOU C TOTOBHOCTBIO K PUCKY OKa3alach CTaTH-
CTUYECKH HE 3HAUYNMOM.

Tak Koppensius TOTOBHOCTH K pUCKY U (hakTopa «Ilom0XKuTenbHbIe OTHOIICHUS C IPYTH-
MI» TIOKa3bIBACT, YTO JJII KYpPCAaHTOB Ba)KHA BO3MOXKHOCTH MOMOTATh JPYTUM JIIOASM, WIATH Ha
PUCK panu cnaceHus nmocTpagaBmmx. OHU CIIOCOOHBI COTIEPEKUBATH U MPOSIBIATH 3a00Ty O JIIO-
J5IX, TI03TOMY TOTOBBI WATH Ha pUCK. KpoMe TOro, ecTh M 0OpaTHas CBS3b: PHCK Paay MOMOIIH
JPYTHM TMOBBIIIAET TEIJIOTY OTHOIIEHUH, TPYyKOY B KOJJICKTUBE.

Ta6auna 1. — B3aumMocBsi3b NCHX0J0rHYECKOro 6J1aromnosay4usi u roroBHoctTH K pucky (RSK) (N = 259)

I'otoBHOCTS K pucky (I1lyGepr)
YpOBEHb MICHXOJIOTHYECKOTO GJIArOMOIyIHs KO3 QUIHEHT YPOBEHb CTATUCTUYECKON
KOPPEJISILIUH, P 3HAYUMOCTH, P
[onoxuTeNbHBIC OTHOIIEHHS C IPYTHMHU 0,129 0,038
ABTOHOMUS 0,205 0,001
VYnpagiieHue OKpyKeHHeM 0,179 0,004
JlnuHOCTHBIN pocT 0,202 0,001
Iens B )KU3HU 0,077 0,217
CamornpuHsaTHe 0,141 0,023
OO0t 6amr 0,189 0,002

Hannuune koppeisiini TOTOBHOCTH K PUCKY M ()aKTOpa «ABTOHOMHUS» MOKET CBHJIETEIb-
CTBOBATh O TOM, 4YTO TOTOBBIN K PUCKY YCJIIOBCK UMCCT HAMCPCHUC I[eﬁCTBOBaTB BOIIPCKHU NUMCIO-
ImIeMycsl y BCEX JIF0/Ieii MHCTUHKTY CaMOCOXpPAaHEHHUs M YCTaHOBKe Ha Oe3omacHocThk. Ecnu B mo-
BCEJIHEBHOW JKM3HU TOBEJCHHE JIIOACH HANpPaBICHO Ha 0OE30MacHYIO KH3HEIEATEIbHOCTh, H 3TO
SIBJSIETCS] TIPABHJIOM, TO TOTOBBIH K PHCKY YEJIOBEK MPOTHBOCTOUT TAKOMY MBIIIJICHUIO B HEKOTO-
poii crenenn. K Tomy ke, B TaHHOM cirydae, OOJBIIYIO POJIb MOTYT UTPaTh YCTAaHOBKH criacare-
Jell Ha PUCK paau CIIaCeHUs JIIOJCH, NMPUBHBaEMble KypcaHTaM B Tpolecce oOydeHus. Takoe
MBIIIUIEHUE OTIMYACTCSI OT MBIIUICHUS MpeacTaBuTeIe Apyrux npodeccuid. C mpyroil CTOpOHEI
TaKke BOSMOXKHO M TO, YTO OOJIBIIAs TOTOBHOCTh PUCKOBATh JENIaeT YeIoBeKa 0ojiee He3aBHUCH-
MBIM OT HACTPOEHHOT'0 Ha 0€30IaCHOCTh OOIIECTBA.

Koppensmus ToToBHOCTH K PHCKY U (hakTOpa «YTpaBICHUs] OKPYKEHUEM» MOXKHO OOBsIC-
HUTH TEM, 4YTO TOTOBBIN K PUCKY YCJIOBCK HC MOKCT HC KOHTPOJHWPOBATH BHCIIHIOIO ACATCIIb-
HOCTb, OH CIIOCOOCH YJIOBHUTH JIFOOYI0 BO3MOXHOCTB JUISl JIOCTH)KEHHS 1I€TH, B TOM YHUCIIE U PHC-
KOBaHHY10. Takoi uenoBek Oy/eT BHUMATENEH K MPOUCXOAIIEMY, YTOObI HE YIIyCTUTh IaHc. U
HA000pOT, YeM OOJIbILE CracaTelb KOHTPOIUPYET 0OOCTaHOBKY TPH JIMKBUAAIMH YPE3BBIYAHON
CUTyaIlH, TeM OOJIbIlIE OH UMEET BO3MOXKHOCTEH JJIA €€ KOPPEKTUPOBKHU (HAIpUMeEp, UCIOJIb30-
BaHMEM COOTBETCTBYIOIIETO O0OPYIOBAaHUS WIM NPUMEHEHHEM OMNpEACICHHOTO OMbITa), TEM K
0O0JIBIIIEMY PUCKY OH TOTOB.

B3auMoCBs3b TOTOBHOCTH K PUCKY U (akTopa «JIMYHOCTHBIX POCT» MOXKET UCXOJHUThH U3
TOro, 4TO CUTyallud pHCKa — 9TO BCECraa Curyanusa ¢ HAJIMYUCM HeKOTOpOfI CTCIICHU HOBHU3HBI, TaK
KaK HE M3BECTCH €€ TOYHBIA MCXOA. A 3HAYUT Ul PUCKYIOLIETO — 3TO HOBBIH OIBIT, Pa3BUTHE.
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['oTOBHOCTH PHCKOBATH MO3BOJISIET MOJTy4aTh HOBBIE 3HaHUA U ONbIT. KypcaHT, omrymaromniuii ceds
pacTymieil TMYHOCTBIO M KENAIOINK pa3BUBATHCS Kak mpodeccruonan, OyaeT roToB K pUCKOBaH-
HBIM CUTYaIIHsIM.

B TO ke BpeMsi, OTCyTCTBHE KOPPEIISAIUN MEKIY TOTOBHOCTBIO K PUCKY U (PAKTOPOM TICH-
xoJjorudeckoro Omaromonyuusi «L{emap B )KU3HIU» MOXKET CBHUJIETEIBCTBOBATH O TOM, YTO OCO3Ha-
HUE HANPaBICHHOCTH U IICJIM B KU3HU HE OKA3bIBACT BIIMSHUSA HA TOTOBHOCTh K PUCKY, TaK Kak
CUTyalldsi PUCKa MOXXET KaK COOTBETCTBOBATH YKU3HEHHBIM IIENISIM, TaK M MPOTHBOPEUYHUTH HM.
Taxxe, HanM4yue MO0 OTCYTCTBUE TOTOBHOCTH K PUCKY MPAKTHYECKH HE MOBJIHSET HA SICHOE TI0-
HUMAaHUE LIeJU B )KU3HU U YyBCTBO €€ HANpaBJICHHOCTH, €CIH TOJILKO CaM PUCK HE SIBIIIETCS Ta-
KO LIENBIO.

Koppensnuio roToBHOCTH K pucky U (hakTopa «CaMONpPUHATHE» MOXHO OOBSCHUTH TEM,
9YTO TOTOBHOCTh K PHCKY MOXET TOJpa3yMeBaTh BEPHYIO OIICHKY CBOUX IMOJIOKUTEIBHBIX U OTPH-
LATEJIBbHBIX CTOPOH, CIOCOOHOCTEH OCYIIECTBUThH T€ WM WHbIE NEHCTBUS, MPUHATH T€ WM WHBIE
UCXOJbl. B TO ke BpeMsi, HU3Kasi TOTOBHOCTh K PUCKY MOKET MOCESITh COMHEHUs B ce€0€, CHU3UTH
CaMOOIIEHKY, OCOOCHHO ISl KypPCAHTOB B YCIOBHSIX HEOOXOAMMOCTH WATH HA PUCKU pajJM crace-
HUSI IPYTUX JIFOAEN.

B cBs3u ¢ TeM, 4To 00U MOKa3aTeNlb MCUXOJOTHYECKOTO OIaromnoixydus onpenesieTcs
CyMMO# (haKTOPOB, TO STUM MOKET YaCTUYHO OOBICHATHCS €0 KOPPETSIUs C MOKa3aTesieM Tro-
TOBHOCTHU K pUCKY. Takke rOTOBHOCTh K PUCKY MOYKET MOBBIIIATH CYOBbEKTUBHOE OIyIIEHUE CIia-
caTelleM peanHu3allii CBOETO MOTEHIIMANa Kak mpodeccuonana B JaHHOU cdepe. Uem BhIie ypo-
BEHb TCUXOJOTUYECKOTO OJaronoyydusi, TeM OOJbIle OH OyAeT BIHATH Ha 3P(HEKTUBHOCTH JCs-
TETBHOCTH CTacaTes, a TAK)Ke Ha €r0 TOTOBHOCTh PHUCKOBATH PAJH JOCTHKEHUS yCIeXa.

BeiBoabl. s odunepa-criacatenss OTHOIIEHHWE K PUCKY MMEET Ba)KHOE 3HAUEHUE BBHILY
poJia OCYIIECTBIIIEMOM MM JICATEIILHOCTH. | OTOBHOCTH K TIPUHSTHIO PUCKA OYCHb Ba)KHA JJIS HETO,
Be/Ib CaMH T10 ce0e IKCTpEeMalIbHbIE CUTYallMU OPa3yMEBAOT HAJTMUKE OMACHOCTH, YTpo3y yuiep-
0a, puck. DpQeKTuBHas NEATETBHOCTh CIIEHATIICTa C HU3KOH MM HYJIEBOW TOTOBHOCTBIO K PUCKY
B TaKUX YCJIOBUSAX MaJOBEPOsTHA, OCOOEHHO MpPU CHAaceHUH Ipyrux jroneil. Ha Ham B3rmsia, nau-
HBIN TTOKa3aTeNb BAXKHO YYUTHIBATh KaK MpU MPOodEeCCHOHATLHOM 0TOOpE, TaK U B MPOLIECCE MCUXO0-
JIOTHYECKOTO COTIPOBOXKICHUSI ESITEIbHOCTH, KaK KypCcaHTa, Tak U ouiiepa-cracaTes.

B 10 ke BpeMs, He0OOXOIMMO YETKO Pa3IndaTh MOHSATHUS «TOTOBHOCTH K PHCKY» U «CKJIOH-
HOCTH K PUCKY» IIPH OLIEHKE NESATENbHOCTH o¢ulepa-crnacatess. [ 0TOBHOCTh K PUCKY, B €€ IO-
HUMaHUHU KaK BPEMEHHOT'O COCTOSIHHSI, TIOKA3bIBAIOIIETO COTJIACKE U JKeJaHHe MPUHUMATh PUCKO-
BaHHOE pelIeHHe, OYeHb BakHA. BbIcoKast cTeneHb CKJIOHHOCTH K PUCKY, B €€ TOHUMAaHUU MOCTO-
STHHOTO YBJICUEHHUSI PUCKOBAHHBIM TOBEJICHUEM U MOTPEOHOCTH B HEM, MOXKET OKa3bIBaTh HETa-
THUBHOE BO3/eiicTBHE Ha 3PPEKTUBHOCTh MPOPECCHOHATHHON NEATEIBHOCTH Cracareis, Tak Kak
puck 6e3 HeoOxomumMocTu He mpuemiieM. CpeHUN ypOBEHb CKIIOHHOCTH K PHCKY HTPAeT IOJIO-
KUTEITHHYIO POJIb B 3 ()EKTUBHOCTH ACATEIHHOCTH O(uUIlepa-cracaTes.

Ha oTHomIeHHe K PHUCKY, a TaKKe Ha YCIEIIHOCTh JCATEeIbHOCTH, BIHSIOT HE3aBUCUMOCTD,
CTpEeMJICHHE K YCIeXy, OPHEHTUPOBAHHOCTh HA MHEHUE OKPYKAIOIIMX, COL[MAIbHAST OTBETCTBEH-
HOCTb, MOJIOKUTEIHHBIA WM OTPHUIATEIbHBIA HACTPOH, CAMOYBEPEHHOCTh, CAMOOIICHKA, MPEIbI-
IOYLIUH ONBIT, BEPOSATHOCTh yCIeXa WKW HeyJauH, PallMOHAIBHOCTb, JOKYC KOHTpoJid u ap. [an-
HBIC KAa4eCcTBa M CBOWCTBA JIMYHOCTU COTJIACYIOTCSI C KOMIIOHEHTAMHU ICHUXOJOTHYECKOro Oaro-
MOJTyYHS.

Kak mokazanu pe3yibTaTbl IMIUPUYCCKUE HCCIICTOBAHMS, CYIIECTBYET MOJOXKUTEIbHAS
B3aMMOCBSI3b MEX]Iy TOTOBHOCTBIO K PUCKY U IIKAJIaMHU MICUXOJIOTHYECKOro OJIaronorydus, Kpome
dakropa «Llenb B xku3HU». [[OTOBHOCTH K PUCKY MOXET MOBHIIMIATH CyOBEKTUBHOE OIIYIICHUE Pe-
anu3alyy cracaTesieM CBOEro MOTeHIMana Kak npodeccruoHana B JaHHOM cdepe, MOBbIIIAs ypo-
BEHb IICUXOJIOTHYECKOro Omarononyuus. [ToBeIlIeHNE YPOBHS NICUXOJIOTHYECKOTO OJIaromoydus,
MOJKET MOBBICUTh TOTOBHOCTH O(hHlIepa-cracaTess puCKOBaTh pajiyd ClIaceHus JIOAEH, YTO MOBJIH-
seT Ha d(PPEKTUBHOCTH €ro JAEITeTbHOCTH M, COOTBETCTBEHHO, HAa JIOCTIKEHHUE yCIeXa MPH JIUK-
BUIAIIMY YPE3BBIYANHBIX CUTYAaIUH.
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PECULIARITIES OF INTEDEPENDENCE OF FUTURE RESCUER OFFICERS’ RISK-
READINESS AND THEIR PSYCHOLOGICAL WELL-BEING

Andrei Vrubleuski

State Educational Establishment «University of Civil Protection
of the Ministry for Emergency Situations of the Republic of Belarus», Minsk, Belarus

Nikalai Lepeshinski, PhD in Psychological Sciences, Associate Professor
Belarusian State University, Minsk, Belarus

Purpose. Peculiar features of mutual interference of risk-readiness and psychological well-being of
cadets undertaking training to work as the heads of rescuers' divisions are investigated.

Methods. The analysis of scientific resources on approaches to assessing psychological well-being
and risk-readiness has been done. An experimental study with the use of Schubert Risk Readiness Diagnos-
tics (RSK) and the methods for assessing the level of psychological well-being by the questionnaire «Psycho-
logical well-being scales» by C.D. Ryff (adapted by N.N. Lepeshinski) was organized and carried on.

Findings. A positive interdependence between risk-readiness and the factors of psychological well-
being was found, with the only exception of the «The purpose of life» factor. Risk-readiness can increase
the subjective sense of the rescuer's realization of his potential as a professional in the definite sphere, rais-
ing the level of psychological well-being. Increasing the level of psychological well-being can increase a
rescue officer’s willingness and readiness to take risks.

Application field of research. Assessment of the level of preparedness for risk and psychological
well-being will improve and develop rescue officers’ training. Besides it will allow assessing rescuer’s
readiness to undertake a risk for the sake of rescuing people and improving the efficiency of his activities
in emergency elimination.

Conclusions. It is of vital importance to consider the index of risk-readiness both in the professional
selection and in the process of psychological support of a rescue officer. It is not less important to take into
consideration the level of his psychological well-being. The higher is the psychological well-being level of
a rescuer, the more it influences his readiness to take risks for the sake of success and the efficiency of his
activity.

Keywords: risk, risk-readiness, risk conditions, psychological well-being, rescuer, emergency.
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Ha otnenpHON cTpaHulle Ha AHIVIMHACKOM SI3bIKE HPUBOIATCS CIICAYIOIIME CBEACHUS. Ha3BaHHE
cTaTthy; HHGOPMAITUS O KaXI0M aBTope: (paMmiwst 1 uMs (YKa3bIBAIOTCS 10 TACIIOPTY), yUeHasl CTENEeHb,
y4€HOe 3BaHWE, CTpaHa, TOPOA, MECTO pPalOThl, AHHOTAIWS, KIIOYEBHIE CIOBA W CIOBOCOYCTAHWS,
TpaHCIUTEpalys Ha JJAaTUHUIIE U TIepPeBO/I Ha aHIIMHCKUHN A3bIK CIMCKA HUTHPOBAHHOMN JINTEPATYPHI.

Jnis pycCKOSI3BIYHBIX MCTOYHHMKOB B TpaHCIUTEpaluuu Ha jatuHune npuBonpsitcs @.M.0. aBTopos,
Ha3BaHMA CTaTeil, XypHANOB (€CIM HET AaHIJVIOA3BIYHOIO Ha3BaHMA), MaTepHalioB KOH(epeHUWd u
W3JaTeNbCTB M HAa aHIJIMHCKOM S3bIKE — Ha3BaHUS IMyOJMKanM{ M BBIXOJHbBIE CBEACHHUS (IOpoA, TOM U
HOMEp WU3IaHWsA, CTPaHWIBl). I TpaHCIWTepalMud Ha JATHHUIYY CIEAYeT NPHUMEHSITh CHCTEMY
Tparciaurepann  BGN, mpu 3TOM MOXHO WCIONB30BaTh VIHTEpHET-pecypchl, HampuMep CauT
http://translit.net.

HeoOxoauMo y4uTBHIBaTh, YTO AHIJIOSI3BIYHAS AHHOTAIMA — HE3aBHCUMBIA OT CTaThbU HCTOYHHUK
WHPOPMaIUH, IpeTHa3HAYSHHBIN [ aHTJIOSA3BIYHBIX YUTATEJIeH, KOTOPbIE CMOTYT MO HEH 03HAKOMHUTBCS
¢ comepkanueM paboTel. Pekomenmyembiit 00beM — 150-300 croB. B aHTIOS3bI9HOM aHHOTAIIMH YMECTHO
pasMenaTh KiroueBble (parMeHThl OCHOBHON YacTH CTaThU. AHIJIOA3bIYHAS aHHOTALUS T0JDKHA BKIIOYATh
B ce0s cuexyromue IyHKTB: PUrPOSE — pacKpbhlBaeTCsl HA3BAaHUE CTaTbH, OIPEAEIETCS KpyT
paccMaTpUBAEMBIX BOIPOCOB, 0003HAYAIOTCS IEIbh U 3aaud paboThl, OOBEKT U MPEIMET HUCCIICIOBAHUS,
methods — uznararoTcst moaX0abl, METOBI U TEXHONOTHH uccienoBanust; findings — mpuBoasTcst Hanboee
3HAYMMBIEC TCOPETHUYECKHE MOJI0KEHUS, SKCIIEPUMEHTAIbHBIE TaHHbIC, IOJUYEPKUBACTCA UX aKTyaJbHOCTh
u HoBu3Ha; application field of research — omuchIBalOTCS BO3MOXKHOCTH HCIIOJIB30BAHUS TONYYCHHBIX
pEe3yJIbTaTOB, OTMEYACTCS HMX HAayYHO-PAKTHYECKas 3HAYMMOCTh; CONClUSIONS — MOABOAATCS HWTOTH
CTaThH, TAIOTCS PEKOMEHAANNH, OIIEHKH, 0003HAYAIOTCS TEPCIIEKTHBEI HCCIIeT0BaHMS.

OcHoBHbIE TpeOOBaHUS K HAOOPY CTaTe, MPEACTABISEMBIX B )KYPHAI, ¥ IpUMep 0POPMIICHUS CTAThU
pasMeleHbl Ha caiTe xypHana http://vestnik.ucp.by.

6. Conep:kaHue pa3aesioB CTaThbH, TaONHIBI, PUCYHKH, IIATUPOBAHHAS JIUTEPaTypa AOJKHBI OTBEYaTh
TpeboBaHmsIM MexrocyaapctBeHHoro crannapra 'OCT 7.1-2003 u MHCTpYKIME 0 MOpsiIKe 0POpPMIICHUS
KBATH(UKAITMOHHOW HayYyHOW pabOoTHl (qUCCepTalii) HAa COWCKAHWE YUYCHBIX CTENCHEH KaHmumata
JOKTOpa HaykK, aBTopedepara W ImyOJMKanuil 10 TeMe AUCCepTaluH, yTBepxkaeHHoW I[locraHoBneHuem
BAK benapycu ot 28 depains 2014 1. Ne 3.

7. Penakiust ocTaBisieT 3a COOOM MpaBO HA U3MEHEHHMS, HE HCKa)KalOIUEe OCHOBHOE COAEPKaHMUE CTa-

TbU. PyKOIKMCH OTKIIOHEHHBIX CTaTel aBTOpaM HE BO3BPAILatOTC.
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BecmHuk YHusepcumema epaxdaHckol 3awumsl MYC Benapycu, T. 1, Ne 4, 2017

rOCYOAPCTBEHHOE YYPEXEHUE OBPA3OBAHUA
«YHUBEPCUTET rPAXXAAHCKOW 3ALLUTBI MUHUCTEPCTBA MO YPE3BbIYAUHBIM CUTYALIUAM
PECNYBIUKW BENAPYCb»

®aKynbTeT 3204HOT0 00y4eHUs

[Ipogodum:

MoaroToBKy NO cneLManbLHOCTAM:
1-94 01 01 «MpepynpexaeHue U NMKBUAALMA Ype3BbIYAWHBLIX CUTYaLMI» C NPUCBOEHWEM KBanudukaumm «H-
XEHEp MO NpeaynpexaeHuio 1 NMKBUAALMM Ype3BblyaiHbIX cuTyauuity. dopma o0byyeHuns 3aouHas — 5 ner.
1-94 02 02 «lMoxapHas U NpoMbIwwneHHasa 6e30MacHOCTbY C NPUCBOEHMEM KBanumkaumn «MHxeHep no noxap-
HOM W NPOMbILLNEeHHOI Ge3onacHocTHy. Popma 00y4eHNs 3aouHas — 5 ner.

Mo okoH4aHMKM 06y4EeHNs BbIZAETCA ANUNIOM O BbiclueM 06pa3oBaHuK rocygapcTBEHHOro obpasta.

®akynbTeT 6€30NaCHOCTN XU3HEAEATENbHOCTH

[Ipogodum:

MepenoaroToBky nuy ¢ BbICWMM 06pa3oBaHKEM NO CNELManbHOCTAM:
1-94 02 72 «MHXMHMPUHT 6e30NacHOCTU 0OBLEKTOB CTPOMTENbLCTBA» C NPUCBOEHMEM KBanuukaummn «HxeHep
no 6esonacHocTiy. Cpok 06yyeHus 18 mecaues. opma 0byyeHns 3a04Has (Tpu ceccum).
1-94 02 71 «[pomblwneHHan 6e30NacHOCTbY C MPUCBOEHMEM KBannuKaLmm «MHXeHep No NPOMBILLNEHHON be3-
onacHocTtuy. Cpok 0byuerns 18 mecaues. Popma 0byueHns 3a0uHas (Tpu ceccum).
1-59 01 06 «OxpaHa Tpyaa B OTpacnsx Henpou3BOACTBEHHOW cchepbi» C NPUCBOEHWEM kBanudmkaummn «Cne-
UuanucT no oxpaHe Tpyaa». Cpok obyyeHns 19 mecaues. opma 0byueHust 3a04Has (YeTbIpe Ceccun).

Mo okoH4aHWM 0by4YeHNs BbIAAETCS AMNIIOM rocyaapcTBEHHOro 06pasla 0 NepenoaroToBKe Ha YPOBHE BbiCLUE-
ro 0bpasoBaHus.

Kypcbl noBbiwenus kBanudukaumm (Ha 6ase BbICILEro U CPeAHEro cneuuanbHOro obpasoBaHus) no o6-
pa3oBaTefibHbIM NporpamMam:
- «JKCMepTHas LeaTeNbHOCTbY;
- «QKCnepTHas AEATENbHOCTbY A4S PabOTHUKOB NPOEKTHBIX OpraHM3aLuii;
- «JKCMepTHas 4eATenbHOCTbY A1 pabOTHWUKOB OpraHoB W nogpasgenexnii no Yc;
- «[oxapHas 6e30nacHOCTb M NpeaynpexaeHue YpesBblyaiHbIX CUTYaLMiy;
- «MoHTax, Hanagka u TexHU4Yeckoe 0BCrnyxMBaHUE CUCTEM aBTOMATUYECKO NOXAPHOWA CUrHanM3aLum, CMCTeM aB-
TOMATUYECKOTO MOXAPOTYLLEHUS, CUCTEM NPOTMBOLLIMHOM 3aLLMTbI, CUCTEM NEepeaadn M3BELLEeHMIn, CUCTEM OnoBe-
LeHMs 0 NoXape W ynpaBneHus aBakyaLmeny;
- «[1poeKTMpOBaHMe CUCTEM aBTOMATWUYECKOI NOXAPHOWA CUrHanmMaaLum, CUCTEM aBTOMATUYECKOTO NOXaPOTYLLEHNS,
CUCTEM NPOTMBOALIMHON 3aLUMThI, CUCTEM Nepeaayn U3BELLEHNNA, CUCTEM ONOBELLEHUS O MOXape W ynpaBneHus JBa-
Kyauueiny;
- «Jlnya, ocylecTBnsiowMe KanuTanbHbIA PEMOHT (Nepesapsiaky) OrHETYLIMTENe!, TOProBMo CpeacTBaMu NpoTHUBO-
NOXapHOW 3aLLMTbI N0 NEPEYHI0, YTBEPXKAEHHOMY MUHUCTEPCTBOM MO YPE3BbIYANHBIM CUTYaLMUSMY;
- «BbInonHeHne paboT ¢ orHe3aLMTHBIM COCTaBOM (MHXEHEPHO-TEXHUYECKME PAaBOTHUKM)Y;
- «BbInonHeHne paboT ¢ orHesalMTHLIM COCTaBOM (MCMONHMTENN PaboT)y;
- «ObecneyeHue noxapHon 6esonacHocTi Ha obbekTax Pecnybnuku Benapycby;
- «ObecneyeHmne noxapHor 6e30macHOCTH Ha 0BbekTax ¢ MacCoBbIM NpebbiBaHNEM NOAENY.

3aHATMSA Ha Kypcax NoBbILEHMS KBanMUKaLmMM NpoOBOAATCA NO Mepe KOMMMEeKToBaHUs y4ebHbIx rpynn. 3a He-
[ento Ao Havana y4ebHbIX 3aHATUIA 3aNHTEPECOBaHHbBIM NLaM Ha yKa3aHHbIN B 3asBKe (hakc HanpaBnsioTCs N1cbMa
C HeobxoaMMon nHgopmMaLmen.

O6yuyeHue npoBoaMT Npodheccopcko-npenoaaBaTenbCKii COCTaB YHUBEPCUTETa M Beayluue cneumanu-
cTbl Pecnybnuku Benapycb B 06n1acTi noxapHOi U NPOMBbILLIIEHHON 6e30MacHOCTH.

Haw agpec: 220118, r. MuHck, yn. MawunHocTpoutenen, 25,
Ten./akc 340-71-89 (®30), Ten. 340-69-55, hakc 340-35-58 (PBX).

[lononHuTtenbHas MHgopmauus pasMeLieHa Ha canTe MHCTUTYTa http://ucp.by.
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W3narens v monurpaduuecKoe HCIOTHEHHUE:
T'ocynapcTBeHHOE yupexaeHue 00pa3soBaHus
«YHHBEPCHUTET rPAKIAHCKON 3aUThl MUHHCTEPCTBA
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V1. Mamunoctpoureneit, 25, 220118, Musck.
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