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OB30P NPOrPAMMHbIX KOMIMJIEKCOB ANA PACHETA BPEMEHU
SBAKYALWUU NOOEN U3 30AHUN N COOPYXEHUU

Ilposeoen cpasnumenvhbvlii 0630p NPOSPAMMHBIX KOMIJIEKCO8, KOMOpble UCNONb3VIOMCs 015l pacyema épe-

MeHU 38aKyayuu ar00etl U3 30aHUll U COOPYHCEHUIL.

Knwueevle cnosa: npOZpaMMHbll:i KOMnNJeKC, 26aKyayuUOHHble MOOeJZu, epemMs I6aKyayuu.

BBepneHue

IHocTanoBka npodsembl. Pacuer BpemeHHu 3Ba-
Kyalluy JTIOACH SBJISICTCS OCHOBHOM YacThIO TPU OICH-
K€ YpOBHsI 0€30IIaCHOCTH JKU3HENESATEILHOCTH B 3]1a-
HUSAX M COOPYKCHHUSIX. B OTHOM Cllydae CIICIIHATACTHI
MoXkapHOW 0€30IaCHOCTU HCIOJb3YIOT PYYHBIE METO-
Il pacueTa OLEHKH Oe30MacHOCTH, B JPYroM ciydae
HCIOJB3YIOT 3BaKyallMOHHBIE MojenH. PydHoll pacuet
MO3BOJISIET PACCUMTATh TOJBKO MAacCOBBIH IOTOK JIIO-
nei. B mporecce 3Bakyalluu JIIOAM CKAaIUIMBAIOTCSA B
JIBEPHBIX MPOEMax KakKIOro 3Taxa. Pacuer opueHTH-
pOBaH TJaBHBIM O0pa3oM Ha MECTa CYXKCHHS 3TaHHS
(0OBIYHO nBEpH), HPU 3TOM PACCUUTHIBACTCS BpEeMs
HaxO0XKJICHUS Y€IOBEKa B MOTOKE B 3TUX MecTax[1].

OcHoBHOM pa3gen

AHaNU3 MOCJEeIHUX AOCTHKeHMl W myOJamnka-
mmii. JlaHHO¥ MpoOIeMOoli 3aHUMAIOTCS TAKUE BEAYIIHE
yuenble kak B.B. XomnmeBnukos, .A. CamomuH,
A.Il. Tlapdenenko. B HacTosmiee BpeMs CyIIECTBYET
OOJIBIIOE KOJMYECTBO IBAKYAIIMOHHBIX MOJEJEH, Kaxk-
Jlasi CO CBOMMHU OCOOEHHOCTSIMU, XapaKTEpPUCTHKAMU H
CITEIU(pUKOI.

Heab padorsl. [IpoBecTn aHATUTHYSCKUN 0030p
MIPOrPaMMHBIX KOMIUIEKCOB IS pacyeTra 3BaKyaluu
JoJIel U3 3JJaHUN U COOPY)KEHHUH C OMHMCaHUEM MOjie-
Jell BaKyalluy, ¢ UX NpPEeUMyLIeCTBaMH, HEIOCTaTKa-
MU B 0COOCHHOCTSIMH.

JBaKyalliOHHbIEe MOJEJN MOXHO pa3JeluTh Ha
TpHU OCHOBHBIX TUMA[1]:

* Mogens noBeneHus. AreHTH (Jtoau) oObeau-
HSIIOTCSI, BBITIOJHSISL OJJMHAKOBBIE JIEHCTBUS B JIOIOJTHE-
HUU K IBWKEHUIO. J[aHHAS MOIETh MOXKET 00hCIUHSITh
MPUHATHE PEIICHUH W/WIU NEHCTBUS B 3aBHCHMOCTH
OT OKpYXaloIiei cpensbl.

*Mogenb ABWKEHUSA. ATEHTHI MepeMeIarTcs U3
OJIHOW TOYKH B 3/IaHUH B IPYTyio (OOBIYHO 3TO BBIXOJ
win Oe30macHoe paccrosiHue). Pe3ynbTaThl pacueToB
JTAHHBIX MOJIENEN SIBIAIOTCS IOKa3aTelu 3aJepiKeK U
OOKUPOBKH. TeM caMbIM OHH SIBJISIFOTCSI ONTUMH3AIIH-
OHHBIMH MOJCISAMHU (ONTUMHU3AINSA BPEMCHU DBaKya-
LIUH).

* UacTtuyHas Monens noBejieHus. B mepByro oue-
pelb PacCUMTHIBACTCS IBIKCHHUE JIIOJCH, HO pacyeT
HAYMHAETCSA C MOJCIUPOBAHUSA WX IOBEACHUS, TAKHE
Kak OOroH, a Takxke J00aBJCHHE OMACHOTO (haKTopa
mokapa - JbIM. [IBHKCHHE MPOUCXOIUT Ha OCHOBAHHH
HAOJIOIaeMBIX JNAaHHBIX 32 MOBEACHUWEM areHra. IIpo-
IrpaMMHBIC KOMIUIEKCHI, peaIM3yIONue NTaHHBIC MOJIe-
JIF, CIIOCOOHBI MOJICTTUPOBATh BCE 3AaHHE LIECITHKOM.

IloBeneHue Jirogeii mpeacTaBiIcHO OOJBIIMM KO-
JIUYECTBOM Pa3IHUYHBIX BUIOB IBaKyaI[MOHHBIX MOJIC-
JIeH.

* HesiBHOE mToBeicHUe. [1oBeIeHEe MOICTUPYETCS
HESIBHO, NPHCBAWBAIOTCS ONPEACICHHBIC 3alePiKKH,
PeaKIuu WU XapaKTEPUCTUKHU JIIOJICH, KOTOPBIC B~
IOT Ha JIBIDKEHUE B Tpoliecce dBakyaruu[9].

* VcrnoBHoe (Wiu mpaBwia) moBeneHue. Ilpu-
CBAaMBAIOTCS WHIWBHIYAJIbHBIC NCUCTBHUS arcHTy WIH
IPYIIE areHTOB, HAa KOTOPBIX BIIHSIOT OKPYXKAIOIIHE
YCIIOBUS 3BaKyallHH.

» HckyccTBeHHbIN MHTeIEKT. Peanusanus deno-
BEUYCCKOTO MHTEJIIEKTa B MPOIIECCE 3BAKYAIIHH.

* BepositHocTHass. O3HaYaeT, 4TO OONBIIOE KOJIH-
YECTBO NPABWI MJIM OCHOBHBIC YCIOBHS MOJICIH SBJIS-
IOTCS CTOXaCTUYCCKHUMH, YTO IIO3BOJAET H3MCHSATH
KOHEYHBIN pe3yNbTaT, MOBTOPsS ONpEAcICHHBIC MOIe-
JIUPOBAHUS.

HekoTopsie Momenn MMEIOT BO3MOXKHOCTH IPH-
CBOCHHUSI BEPOSTHOCTEH OMNPENEICHHOTO TOBEICHHS,
CIICIU(UYHBIX I KaKIOW TPYIIBI areHTOB. MHOTHE
U3 YACTHYHO IMOBEICHYCCKUX MOJCICH IO3BOISIOT
MIPOU3BOIUTH BEPOSITHOCTHOE paclpelneicHHe IO Ha-
yajia 3BaKyalliH, TaKhe KaK CKOPOCTH IEepPEeMECIICHHS,
W/WJIH BIUSHUE JbIMA.

JIBm:kenune. JlaHHBIH THUII OINKCHIBAET TO, Kak
areHThl OYyAyT IBHUTAThCS B MpoIecce dBakyaruu. s
OOJBIIMHCTBA MOJIEJICH MOJB30BATENIb CaM MPHCBaKBa-
€T ompeeiiCHHBIC CKOPOCTH arcHTaM (0e3 ydera mpe-
MATCTBUH). Pasnuyusi B areHTHBIX MOJIENSAX IPOSBIIs-
IOTCS K TOMY MOMEHTY, KOTJa IUIOTHOCTh CTAaHOBHTCS
BBICOKOH, JIFOJU CTOST OJNHM3KO IPYyr K IPYry U B pe-
3yJIbTAaTE Yero o0pa3yloTcs OJOKUPOBKH U 3aIICPIKKH.
JIBrxeHwMst IO B 3JaHUH MOXKHO TIPOMOJICITHPOBATh
Pa3TUYHBIME CITOCOOAMHU, MTEPCUNCICHHBIMU HIDKE:
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* 3aBUCUMOCTH OT IIOTHOCTH. Mojenb ycTaHaB-
JIUBaeT CKOpPOCTh, MOTOK Ui areHTOB WM TpymHme
areHToB B 3aBUCUMOCTH OT IUIOTHOCTHU. [Ipm pacuere
CKOPOCTh 3aBHCUT OT IUIOTHOCTH.

* TTonp3oBarennckuii BeIOOp. [lonp3oBarens cam
3a/1aéT CKOPOCTh, IOTOK M IUIOTHOCTh areHTOB s
TOMEIIEeHU .

* MexarentHast nuctannus. Kaxaplii areHT mo-
HOCTBIO OKpPY)XEH “OKpY>KHOCTHIO”, KOTOpasi O3B0~
€T eMy IPUIEPKUBATHCS MUHUMATBHON TUCTaHIUH OT
JIPYTHX areHTOB, MPEMATCTBUH M pa3iMuYHBIX yacTeil
3naHus (CTEHBI, YIJIBI U T.11.).

e Tlotenmuan. Kaxnas sueiika B MpoOCTpaHCTBE
3a/1aeTCsl OIpe/eICHHBIM YMCIOBBIM 3HAaUeHHEM (WIH
MOTEHIMATbHO BO3MOXKHBIM), KOTOpOe OyneT nepeme-
1[aTh areHTa B ONpeNelIeHHOM HalpaBiieHUU. Bepost-
HBIH MapHIpyT MOXKET OBITh BBHIOpaH MCXOMS U3 TaKuX
JTAaHHBIX, KaK TepIeHHE AareHra, NPUBIEKaTeIbHOCTD
BBIXO/Ia, 3HAKOMCTBO C APYTUMU areHTaMH B 31aHUU U
T.1. (KOTOpBIE, KaK MpPaBWIO, YKa3blBaeT II0JIb30Ba-
TEJIb).

* [lycras cnenyromas sueiika. B HeKoTOprIX Mo-
JIENSIX areHT He OyJeT ABUraThCs B CIEAYIOIIYIO sSYei-
KY, IOTOMY 4TO OHa Y)Ke 3aHATa JPyruM are’Hrom. Ta-
KUM 00pa3oM, areHT OyneT >kKIaTh, MOoKa He OCBOOO-
JIUTCSL COCEHss sUelika, U eciid 0ojiee OTHOTO areHTa
KIYT OAHOM W TOM ke sYelKH, TO MOJAENb pa3peniaer
TM00bIe KOH(IMKTHI, KOTOPhIe BOSHUKAIOT IPH BHIOOpPE
areHTOM MapIIpyTa JBMKECHHUS.

* YcnoBHoe. JIBUKEHHE 110 BCEMY 3JaHHMIO 3aBU-
CUT OT YCIIOBHUIl OKpYy)KaroIled cpefpl, CTPYKTYpHl U
pa3IMYHOI IBaKyallMOHHOW W/WMJIM TOXApHOW CHUTYya-
1y, 3ajepKKaM yaensieTcsi HeOOoNblIoe BHUMaHUeE.

* OYHKIMOHAIbHBIE aHAJOTHU. Takue Kak JBU-
KEHHUE KUAKOCTH WIM MarHeTusM. B HeKoTopwIx ciy-
YasX ypaBHEHHUS 3aBUCAT OT IJIOTHOCTH IIPOCTPAHCTBA.

e HakamnuBanue 3HaHuM. JIBU)KEHHE OCHOBaHO
UCKIIIOYUTEIHHO Ha NMPUOOPETEHHBIX 3HAHMAX, IMOIY-
YeHHBIX B T€YEHHE 3BaKyaluu. [ 3To Mojaenn HeT
HUKAaKHX DPEAJbHBIX AJITOPUTMOB MABIDKEHHUS, MOTOMY
YTO BpeMsl IBaKyallud HE PAaCCUUTHIBAETCS, PACCUUTHI-
BAIOTCS TOJIBKO MECTa BO3HUKHOBEHHUS 3a/1ePKEK.

* becnpensTcrBeHHbII TOTOK. PaccuuThiBaeTcs
TOJILKO OecIpeIsiTCTBEHHOE nepeMelneHue. Pacuernoe
BpeMS IBaKyalllH, 3aJep>KKU U ONTHUMU3AIIS BPEMEHU
CKJIABIBAIOTCA WIIM BBIYMTAIOTCA JJI MOJY4EHHUs KO-
HEYHOI'0 pe3yibTaTa.

e Knerounslif aBTOMaT. AT€HTHI B 3TOH MoOIeNIn
MepexXoaT U3 OJHOM sAuelku B Apyryio sueiky. mu-
TUpYyeTcsi OpocaHue UrpaabHoi KocTH|8].

Iloskap.HexoTopbie MOJenu MO3BOJSAIOT MONB30-
BaTeN0 J00aBUTH (aKTOp MOXKapa B IPOLECC dBaKya-
. OHAKO MOXap MOXKHO J00aBHUTh Pa3IMYHBIMH
crnoco0amMH M 3TO Ba)KHO JUISI TIOJIB30BATENs, B TIOHU-
MaHHUU BCEH CIOXKHOCTHU CBS3U. MoOJenb MOXET BKIIO-
YaTh MOXKap OAHHUM U3 CIEAYIOIIUX CIIOCOOOB: UMIIOPT

moXkapa M3 JPYTUX Mofeneid, 4To MO3BOJISEeT MOJIb30-
BaTENI0 BBECTH KOHKPETHBIE JAaHHBIE O MOXKape B OIl-
peneneHHble MEepPUObl BpEMEHH, B TE€UEHHE BpPEMEHHU
9BaKyallud, WIM MOJENb 3BaKyallMd MOXET HMETb
cBOM cOoOCTBeHHbIE Mojenu mnoxapa [1]. B kauectBe
OTIebHBIX MOZeel moXapa MOTYT BBICTYNAaTh TaKHe
OecrutatHple mporpammubie nakeTsl, kak CFAST u
FDS, paspaboranneie NIST (National institute of
Standard and Technology).

YnpoumenHnasa aHanuTHYecKass Moaesb. OCHOB-
HOM KOHIleNuMen 3ToM Monenu SABIAETCS TO, 4TO I
KaKIOr0 HBaKyallMOHHOTO YdYacTKa OIpenensercs
IUIOTHOCTH MoToKa. ITo mioTHOCTH ompenenseTcs WH-
TEHCUBHOCTb JIBIDKEHUS, KOTOpas 3aBUCUT OT IIUPHUHBI
cnenyromero ydactka. [1o MHTEHCUBHOCTH JIBHXKEHHUS,
COTJIaCHO TaOJMYHBIM KOHCTaHTaM, ONPEAEIseTcsl CKO-
pPOCTh ABMIKEHUS W, 3Has JJIUHY 3BaKyallMOHHOTO yda-
CTKa, OMNpEAENsIeTCs BpeMs MPOXOXKIACHHUS JaHHOTO
yuacTka. ClMgHHE MOTOKOB MPOUCXOAUT MO COOTBET-
ctByroniei popmyne. O0IacTh MPUMEHEHHS — 3AaHUS
C MPOCTOH BHYTPCHHEW IUTAHUPOBKOM, TZie HET HEoO-
XOJJUMOCTH BECTH y4eT 3a KaKJbIM YEIOBEKOM, U HET
CIIOXHOCTHU B CO3/IaHUU JIIOJICKOTr0 moTtoka. Hampumep
— HIKOJIBI, y4eOHbIe 3aBeneHus. [Ipornecc pacuera mpo-
HCXOIUT CIenyomuM 00pa3oM: U3 1epeBa BhIOMpaeTcs
camas OTAaJIeHHas BEpIINHA, Jajiee pacdyeT MpPOUCXO-
JUT BBepX Io aepeBy. Eciu nepeBo mMeer emie camblie
OTJaJIeHHbIE BEpUINHBI, TOT/IA NMPOLEAypa IOBTOpPSIETCA
n-pa3. Ilo pesymbraTam pacyera BBIOMpaeTCs caMoe
OONbIIOE BpEMs 3BaKyallMd — CaMbIi HEOJIarompHsT-
HBIN CIIEHApHi.

MaremaTnuyeckass MoJeJb HWHIMBHAYAJIbLHO-
NMOTOYHOI0 IBM:KeHUs JIoaeil m3 3xanmsa. Mopenu-
pyeTcsa ABWKEHHE Ka)I0ro, OTIEIBHO B3ATOr0 4elo-
BEKa, a HE IIeJIOT0 MOTOKA, KaK OIMCAHO B METOIUKE
BhIIIE. VI3BeCTHO BpeMsl dBaKyallMdl MpPH JOCTHXKEHUU
oracHbIX (haKTOPOB MOXKapa. B TeueHne qaHHOrO Mpo-
MEXYTKa BPEMEHH IPOMCXOAUT HBakyarus. Pacder
JIBUXKEHUSI Ka)KIOTO YelOBEKa INMPOUCXOIUT C 3aJaH-
HBIM IIPOMEXYTKOM BpeMeHH At. B kax1Iplii MOMEHT
At onpenensieTcs KoopAuHaTa yeaoBeka. Beruucnsercs
IUIOTHOCTh YEJIOBEKAa B TPYIIE U MO TeM K€ CaMbIM
3aBHUCUMOCTSIM, YTO U B IIEPBOH METOIUKE (CKOPOCTH
OT IUIOTHOCTH), ONPEAEISIETCS CKOPOCTh KaXKIOro ye-
noBeka. O0IacTb NPUMEHEHUS] — 3[JaHHUs CO CIOKHOM
BHYTpPEHHEH IUTaHUPOBKOW, TJe 3aTPYAHEHO CO3JaHHE
IIOTOKOB U BAKE€H y4eT MHIUBUIYATbHOI'O IBM)KEHHUS
yenoBeka. Hanmpumep — TOproBele LIEHTPHI.

IIporpaMMHBIe KOMILJIEKCHI.

Cutuc IJBatek. J[aHHBIM HpOrpaMMHBIH KOM-
TUIEKC MOXKET OBITh MCIIONB30BaH ISl PA3IUYHBIX TH-
1oB 37aHUM. PeannsoBaH anropuT™M B COOTBETCTBHUHM C
I'OCT 12.1.004-91 [3].

Tun Mopenu: dYacTHYHas MOJAENIb IOBEJe-
HUSI/MOJIeNb ABWKeHus. [lo yMomyaHuio MojenupyeT-
¢ Tonpko JBWxeHHe. Ilomp3oBaTens MOXET 3a4aTh
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HECKOJIbKO pa3jM4YHBIX NpOoQuiei, pojei areHTam H
CLIEHApUHU UX [TOBEACHHUS:

* pacueT BpeMEHM 3BaKyallUH JIOJeH C y4eToM
0COOEHHOCTEH MHAMBHIYaJIbHOTO JBHMXEHHUS JIIOAEH B
IIOTOKE Ha OCHOBE POCCUNCKHX CTaHAAPTOB CKOPOCTH
YeJoBeKa OT IUIOTHOCTH JIFOJIEH B MPSMOYTOJIILHOH 00-
JIACTH BOKPYT YEJIOBEKa,;

* BBOJ| UCXOJHBIX JaHHBIX Ui pacdyeTa ¢ IOMOo-
IIBI0 BCTPOEHHOTO TIpa)U4yecKoro peaakTopa, BO3-
MOXHOCTh umnopta reomerpun u3 DXF ¢aiinos;

* 0TOOpa)KEHUE KapThl IDIOTHOCTEH, MPOHICHHBIX
U TeKYLUX MyTeH BCeX areHToB;

* BO3MOYXHOCTh BOCIPOU3BEIEHUS U 3aIllUCH pe-
3yNbTAaTOB pacyeTa;

* 2D/3D pexuMbl BU3yaTU3aliH JBHKCHHS,

* (hopMHUpOBaHUE OTYETA, BKIIOYAIOUIET0 MCXO[-
HBbIE JIaHHBIE, PE3YJIbTaThl MOJEIHUPOBAHUS, TpaduKH
MaKCUMaJbHOU U cpeiHel IIOTHOCTH B MOMEHTHI Bpe-
MEHH, NPOLEHT UCIOIb3YEMBIX BBIXOJIOB;

* 9KCmopT OQOpPMIIEHHOTO oT4era B (opmar
DOC-aiina.

Cutuc®ioyrek./laHHbIT NpPOrpaMMHBIN  KOM-
TUIEKC MOXKET OBITh MCIIONB30BaH ISl PA3IMYHBIX TH-
1oB 37aHuM. PeannsoBaH anropuT™M B COOTBETCTBHHM C
[3].

Tun Monenu: Mozienb IBHKEHUS.

OCHOBHBIE XapaKTEPUCTUKH CUCTEMBI:

* BBOJ| UCXOJHBIX JNaHHBIX Ui pacdyeTa ¢ IMOMOo-
LIbI0 BCTPOCHHOT'O TPahMIEeCcKOro peakropa Ha OCHO-
B€ CKAaHMPOBAHHBIX IUIAHOB 3/IaHUS.

* MOAJAEP)KKa MapamMeTpu3aluy. 3Ha4eHUs HEKO-
TOPBIX CBOMCTB, HampuMep KOJUYECTBO YEJIOBEK,
IUIOTHOCTb, BpEMS Hayajia 3BaKyallul MOXKHO 3a7aBaTh
B BHJI€ MATEMaTUYECKUX BbIPAXKEHHI.

* pabora ¢ enuHBIM (paii;IoM MPOEKTa B COCTABE
komiutekca nporpamm CUTUC st pacueta moxapHo-
r'o pHUcKa.

* BO3MOXKHOCTh CO3/IaHUS HECKOJBbKUX CIICHapUEB
3BaKyalluu.

* OTOOpa)K€HHE KapThl PAaCYETHBIX YYACTKOB H
IIyTH IBaKyaluu.

* 2D/3D aHuMaIs IBHKCHUS JIOJACKUX MOTOKOB
C BO3MOYKHOCTBIO IIOIIaroBOro MpocMoTpa.

* IPOCMOTP OCHOBHBIX IapaMEeTPOB IJIs KaXKAO0T0
pacueTHOro yJyacTka.

* (hopMUpOBaHUE OTYETA, BKIIOYAIOUIETO MCXO[-
HBIE JaHHBIE, TAOJHIBI pacdyera BPEMEHH 3BaKyalllH
U3 KaXXJOr0 ITOMENIeHHs], TaOJIUIBI BpEMEHHU BBIXOJIA C
STa)xKei, TaOIMIBI y4acCTKOB C 3a/I€PXKKOH JBIIKEHHS,
CBOJIHYIO TaOJNHIly BPEMEHHU 3BaKyalllu JUIsl BCEX Clie-
HapueB, KapThl YYaCTKOB pacueTa, W300paKeHHs IIy-
Tel dBaKyaIuu.

Evacnet 4. [lanabiit nporpaMMHBIN OPOAYKT MO-
KET OBITh UCTIOJIB30BAH JUIsl Pa3JINYHBIX THITOB 3/IaHUMH,
TaKuX Kak O(HCHl, CTaJHOHBI, BEICOTHBIE 3/IaHHsI, OTe-
JIM, pecTopaHbl U mKoabl. OCHOBHOM 3amaueit Moaenu

SIBIISIETCS. ONTHMU3ALUS HBaKyallud W3 3AaHUsl. JTO
3HAYHT, YTO CBOJHUTCS K MHHUMYMY BPEMs 3BaKyalllH
u3 37anus [1;5].

Tun monenu: moxens awkeHus. CTPyKTypa Mo-
JIenu: ceTeBas Mozieib. [loBeeHre areHToB: HeT.

BuildingExodus. Ilenbio 510l Mojenu sBusieTcs
MOJICIUPOBaHUE 3BaKyallMd OOJBIIOTO YHCIA JIIOJEH
u3 pas3nuyHeIX THNOB 31aHuid. B buildingEXODUS
MpeanpuHATa IONBITKa paccMoTpers “‘Jlroau-mroau,
JMIONIU-TIOKAp M B3aWMOJEWCTBUE Jrojiel”. Momenb
COCTOWT U3 IIECTH TOAMOJENEH, HEKOTOphIe M3 HUX
B3aMMOJICHCTBYIOT APYr C APYrOM JUIs Nepefayd WH-
¢dbopManuu 0 mpolecce IBaKyallUd MOJETUPOBAHUS,
JIlaHHbIE 00 areHTrax, ABHMIKEHHE, IOBEACHUE, TOKCHY-
HOCTH, OTIACHOCTH U reomeTpuu [1;4].

Simulex. DBakyalnnoHHasi MOJIeJIb C BO3MOXKHO-
CTHIO MOZIECTMPOBaHUS OOJIBIIOTO YHCIIA JIF0IEH 13 3/1a-
HUH €O CIOXKHOH TI'€OMETPUYECKON apXUTEKTypoi
[1;7].

Tun mMomenu: 4acTUYHO NOBEJCHYECKAsT MOJEIb.
Onwupaercss Ha PacCTOSTHUE MEXIY areHTaMH, OTYEro
3aBHCHUT MX CKOpOCTh. Kpome Toro, Moaens mo3BoJsier
coBepIIaTh OOTOH, ITOBOPOTHI, NBW)KEHHE OOKOM H
nBuKeHue Hazan. CTpyKTypa MOJIENHN: «peryispHas
cerka». [lmaH aTaxka M CETKM pa3/eNeHbl Ha STYEHKH
pazmepamu 0,2 x 0,2 M. Mozenb COOEpKUT aNrOPUTM,
KOTODBIA PacCUMTHIBAET PACCTOSHHE OT Ka)JI0ro OIo-
Ka JJO KaXJO0ro BBIXOAA. A NOIyYeHHBIE AaHHBIE OTO-
OpakatoTcst Ha kaprte. [loBeneHHne areHTOB: HEsIBHOE
noBejieHHe. J[BUKEeHNE areHToB: (MIYKTyanusi B CKOpO-
CTH JBWKEHHS, IIIaTd B CTOPOHY M JeopManus Teia,
O0OroH # T.JA., OCHOBAaHO Ha pe3yJbTaTaXx MHOT'HX BH-
JIeOHaOIIOIEHUI U Ha aHAJIN3€ OTACIbHBIX JIBHKCHUH,
U JIOTIOJIHUTENBHBIE PE3YIbTATHI PsiZia HAYUYHBIX HCCIIe-
noBarenei[10].

PedGo. Mogenupyer TnepeMenieHlue TOMIIbI,
AMUTHPYET DBaKyalllio JIIOJCH W3 3MaHui, KopalJei,
CaMOJIETOB U APYIMX BUJIOB OOIECTBEHHOI'O TpPaHC-
nopra [1;6].

Tun Mopmenu: NBWKEHUE/YacTHYHAs MOJAENH IO-
BEJICHUSI.

CTpyKTypa MOJIENHN: «MeNIKas CeTKa», KOTopas
nmenmut 3tax Ha 0,4 x 0,4 M M mpencraBseT co0oit
MecTa, 3aHUMaeMoro ueinoBekoM. CTeHbl, Mebenb u
JpyTUe MPEensITCTBUS MPEICTABICHBI B SUEHKaXx.

[ToBenenune areHToB: HesBHOE MoBeneHue. Mo-
JIeNb TpeyiaraeT nepej HayajaoM pacyeToB 3a1aTh JULs
areHTOB OIpE/IEICHHBIC XapaKTePUCTUKH, TaKUE Kak:
3a/iepKKa Iepe]] HayaJloM HSBaKyalluu, TEpIICHHUE, pe-
aKIulo, Oe3eiicTBre, BIacTb. ITOT HAOOp MapameTpoB
UCIIONIB3YETCS JUIsl XapaKTEPUCTHYECKOTO IMOBEICHHS.
JIBa U3 3TUX mapaMeTpoB, BpeMsl 3a/IEPKKU U BIIACTb,
SIBIISTIOTCS CTOXaCTUYECKUMHU.

Pathfinder 3T0 HOBBIH CUMYNATOP 3BaKyallHH.
Pathfinder ncnonb3yer coBpeMeHHbIE METOJBI HCCIIe-
JIOBaHUI B 00nacTn MH(POPMATUKHU JUTIsI MOJEIUPOBa-

221



36iprux naykosux npayb Xapkiecvkozo yHisepcumemy Iosimpsinux Cun, 2013, eunyck 3(36)

ISSN 2073-7378

HUSl JIBDKEHUS JIIOJIed, OMHMpasicb Ha TEXHOJOTHH,
MPUMEHSIEMbIE B UTPOBOW M KOMIBIOTEPHOH Tpaduke.
Pathfinder mpenocraBnsier MHCTPYMEHTHI, HEOOXOH-
MBbI€ ISl TIPOEKTUPOBAHUS HAJICKHBIX PEIICHUH OTHO-
CUTEJIBHOTO PACIHONOKEHUS! 3[JaHUH M KOHCTPYKTHB-
HBIX CHCTEM IPOTHUBOIIOXKAPHOW 3amuThl. Heckoiabko
PEKUMOB MOJEIHPOBAaHUS U HACTPAWBAaEMBIX CBOHCTB
areHTOB MO3BOJIUT HCCIIEI0BATh PA3IIUYHbIC CLIEHAPHH,
MO3BOJISIFOIME BBIOJHUTh OCTOPOXKHBIE M ONTHMHU-
CTHYHBIE OLIEHKH OXXUJAEMOTO BPEMEHHU 3BaKyallHH.
Pathfinder sBnseTcs areHTOM-CHUMYIISATOPOM, T.€. KaXK-
Il areHT UCIOJIb3yeT HA0Op OT/AENBHBIX MapaMeTpOB
W NIPUHHAMAET PElICHUs] He3aBUCUMO JPYT OT Ipyra Ha
MPOTSHKEHUH BCel CUMYIsiMU. B nomonmHeHue k nepe-
JIOBOMY CHUMYJIATOPY IBMOKEHHUs areHToB, Pathfinder
BKIIIOYAaeT B ce0sl MHTEIPUPOBAHHBIA IOJB30BATEb-
ckuii uaTepdelic u 3D-BU3yanu3aIyio pe3yibTaToB.

MHorue nporpaMMHbIe TPOYKTHl PaCCUYUTHIBAIOT
TOJILKO BpEMsI 9BaKyallH JIOJICH, HE yYUTHIBAs BIIUS-
HHUE OIacHBIX (AaKTOPOB IoXkapa Ha jrojaed. Hampu-
Mep, MPOCYUTAHO BpEMs IBaKyalldH, BCE JIOAU MOKH-
HYJIM [TOMEIICHHUE 3a OIpelelieHHoe BpeMs. B pe3ynb-
TaTe IMOJIYUYE€HO BpEMsl, KOTOPOE IO CBOEH CYTH HUYETO
HE B IIOJIHOW MEpe OTpa)kaeT YCJIOBHUS BBIHYKJICHHOM
sBakyanuu. Eciu ke 100aBUTH B IPOLIECC IBAKYAIHH
(akTOp TMOXKapa, C YCTAaHOBKOW TOYKM BO3TOpaHUs B
caMoM JIFOJTHOM MecTe (Hanpumep, HeHTPaIbHbII BXO/
WIN KaKOH-HUOYAb KOPHUIOP), TO TaKas cucTeMa Oyaer
YYUTHIBATH OINACHbIE (aKTOPHI MOXKapa U WX BIUSHHUE
Ha Jrofeil npu aBakyanuu. Kpome toro, Heo0Xoaumo
YYUTHIBATh U YCJOBUSI PacCHpOCTpaHEHHs moxkapa. Ye-
pe3 HEKOTOpoe BpEMsI HMMEIOIIUECS] OCHOBHBIE ITYTH
sBaKyalnu# (paKTHUECKU He OyIyT SBISTHCS 3BAKyalld-
OHHBIMU. B 3TOM ciiyyae HeoOXOOUMO OyneT HCKaTh
JIpyroil myTh U YCJIOBHA 3Bakyaiuu jroaeil. C yuerom
9TOTO Ha BBIXOJIE MOJTy4aeTcsi OPYrod pe3yiabTar Bpe-
MEHH 3BaKyallud, KOTOpBI Oyner oTpaxkaTh Ooiee
peadbHBIE JaHHBIE IOXKapa. YUYUTHIBas YyKa3aHHbIE
O0COOCHHOCTH 3BaKyalluu JIOJeH HEOOXOAMMO BHECTH
MOJIENIN TT0YKapa B POTrpaMMHbIE KOMILIEKCHI JUIsl pac-
YyeTa BPEMEHHM dBaKyalluu JIIOJEeH U3 3[JaHUi U COOpy-
JKEHUH.

BbiBOoAbI

[IpoBeneH 0030p TUIOB 3BaKyalMOHHBIX MOjie-
neil. B mporpaMMHBIX KOMIUIEKCax Ijsi pacdera Bpe-
MEHH HBaKyalluu U3 3JIaHHH U COOpPYKEHHH Heo0Xo-
JIMMO YYHUTHIBATh BIUSIHHE ONACHBIX (PAaKTOPOB MOKapa
Ha Jronei. Jlns mepemerieHus Jroaeld B y4eOHBIX 3a-
BEJICHUAX CIEeNyeT UCII0JIb30BaTh MOTOYHYIO MOJIENb.

IlepcnexTHBHI AajJbHeHIINMX HccaefoBaHuil. B
JANIbHEHINEM TUTAaHUPYETCsl TMPOBECTH CPaBHUTEIBbHBIH
aHaJINU3 pPe3yNbTaTOB PacyeTOB MNPEJCTABICHHBIX IpO-
TpPaMMHBIX KOMIUIEKCOB, a TAaK)Ke CpaBHEHHE ITOJTy4eH-
HBIX PE3YJIHTATOB C IKCIIEPUMEHTATBHBIMH.
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THE REVIEW OFPROGRAMMATIC COMPLEXES FOR TIMING EVACUATION
OF PEOPLE FROM BUILDINGS AND BUILDINGS

S.V. Kucenko

Is Conducted comparative review of programmatic complexes which are used for timing evacuations people from build-

ings and buildings.
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