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O 3ABUCUMOCTHU BPEMEHU PEAKIIUU BOAUTEJIA
OT UBSMEHEHMUS EI'O ®YHKIIMOHAJIBHOI'O COCTOSHUA

[IpencraBiena MaTemMaTHYHAa MOJENb 3MIHM 4Yacy peakiii BOMAis B 3aJ€XHOCTI BiA 3MiHM HOTO
(GYHKITIOHAILHOTO CTaHy IMiciis IepeOyBaHHs B TPAHCTIOPTHOMY 3aTOPi.
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[IpencraBnena MaTemMaTuyeckas MOJIENIb U3MEHEHHs BPEMEHU PEaKLUU BOJUTENS B 3aBUCUMOCTH OT
M3MEHEHHS er0 (PYHKIMOHAIBHOTO COCTOSHHS MOCTe MPeObIBaHUS B TPAHCIIOPTHOM 3aTOPE
KaueBble cjioBa: BpeMs peakuMy, (QYHKLIHMOHAJIbHOE COCTOSHME, TPAHCIOPTHBIA 3aTop,
MaTEeMaTU4eCcKask MOJEIIb.

A mathematical model of the driver's reaction time changes depending on changes in its functional
state after being in traffic jams
Keywords: reaction time, functional status, traffic congestion, the mathematical model.

1. Beenenue

OOpazoBaHue MHOTOYMCIEHHBIX TPAHCHOPTHBIX 3aTOPOB W TPOOOK Ha
MEPEKPECTKAX B MEPHOJIbI «ITUK» 3HAYUTEIbHO YBEIUYUBAIOT BPEMS MEPEABIKECHUS U
CHI)KAIOT CKOPOCTh JBWIKEHHUS TpaHcropta. Bomurtenu, mpeObiBas B ITHUX 3aTopax
HCIIBITHIBAIOT 3MOIIMOHAIBHYIO HANPS)KEHHOCTD.

2. IHocTanoBKa npod.IeMbl

[IpeObiBaHKE B TPAaHCIIOPTHOM 3aTOPE OKa3bIBAET OTPHUIIATEIILHOE BO3/ICICTBHE Ha
ncuxodusnonoruto Boautens. [lpu  3ToM  yxymmaercs ero  (yHKIIMOHAIBHOE
COCTOSIHUE [1]. BospacTtaHne »MOLIMOHAIBPHOM HANPSKEHHOCTH NPUBOAUT K
BPEMEHHOMY PacCTPOMCTBY HEKOTOPHIX MCUXUYECKUX (PYHKIMH BOJUTEIISI, POCTY €ro
BPEMEHM peaKLuH [2].

B  ycnoBusx BO3HUKHOBEHHUs JedUIIMTa BPEMEHU BOJUTENb, IBITAsCh
KOMIIEHCUPOBATh YNYIIEHHOE BPEMS, HEPEAKO MPEBBIIIAET TO3BOJIEHHYIO CKOPOCTh Ha
Y4acTKE JOPOKHOM CETH, 4YTO MOYKET MPHUBECTH K BO3HUKHOBEHUIO JOPOKHO-
TpaHcnoptHoro mnpoucuiectsust (JTII). IIpu 3TOM BakHOE 3HAUYEHHE HMMEET BpeMs
peakiuuu BOAMTEINSA, OT KOTOPOTO 3aBUCHUT OIIEHKA JIOPOXKHOM OOCTAHOBKHM M BBIOOD
MPAaBWJIBHOTO pELICHUS MpPU HEOXKUIAHHOM H3MEHEHUU JOPOKHO-TPAHCIOPTHOU
CUTYyaluu.

Bpemst peakiuu BoaWTENs WTpaeT BaXXHYIO POJb B OOecTedeHHH Oe30MacHOCTH
nemxkenust (bJ]) [3]. Ot Hero 3aBUCHUT TOPMO3HOHM MyTh AaBTOMOOWIISA. YBEITUYCHHE
BPEMEHHM PEaKIMU BOJUTENS NPUBOAUT K YBEIWUYCHUIO JUHAMHYECKOTrO radapura
aBTOMOOWJISI, OT KOTOPOTO 3aBUCUT HWHTEPBAI JBIDKCHHUS MEXIY COCEIHUMHU
aBTOMOOMJISIMU B TPAHCTIOPTHOM TMOTOKE.

3. AHaJIM3 MOCJEAHUX UCCTAEAOBAHMIA U MyOJIMKaIUii

Bormpocamu opranuzanuu 1 6€30MaCHOCTH JOPOKHOTO JIBXKEHUSI 3aHUMAJIOCh
MHOECTBO HcciienoBareineit [3-8]. B paborax [4-7] BOIpoCkl OpraHu3aiuu J0POKHOTO
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IBWKEHUSI PACCMOTPEHBI C YYETOM MHTEHCUBHOCTH, CKOPOCTH U MPOMYCKHOU
criocoOHOCTH Jopor. ABTopbl paboT [3, 8] ucciaemoBaau MCUXO(PU3HOIOTHIECCKUE U
MEUITMHCKHE OCOOCHHOCTH TMOBeNeHUs BoauTened. B pabote [3] Takke oTpakeHBbI
HEKOTOpBIE Ppe3yJIbTaThl HCCIEIOBAHHI MO OIEHKE BPEMEHU PEAKIMU BOAUTEIS B
pa3nuuHbBIX cuTyanusx. B pabotax [3, 4, 6] paccMOTpeHBI BOMPOCH OpraHU3AlUU U
0€30IIaCHOCTH JIOPOKHOTO JIBHUKEHHS.

Onnako B 9TUX paboTax HE PACCMOTPEHBI aCMEKThl BIUSHUS W3MEHEHUS
(GYHKIIMOHATBHOTO COCTOSIHHSI BOAWTENICH BCIIEICTBHE NMPEObIBAHUS B TPAHCIOPTHBIX
3aTopax u MpoOKax Ha BpeMs UX pPEaKLUU.

4. ean uccaexoBaHus

B cootBercTBUM ¢ MOCTaBIEHHON MPOOJIEMON IETbIO HCCIETOBAHUS SIBIISIETCS
OMpeNeNieHUs] BIUSHUS TPAHCIOPTHBIX 3aTOPOB Ha BpEeMs pEaKIUU BOAUTENS U
pa3paboTka MaTeMaTHYeCKOW MOJETU HM3MEHEHUS BPEMEHU pEaKIUu BOJUTENS B
3aBUCUMOCTH OT U3MEHEHHUS ero (yHKIMOHATBLHOTO COCTOSHUS.

5. OcHoBHOII MaTepuaJl

Peakiuu ObiBatoT mpocThie W cioXHbIE. [IpocTas peakumsi 3akitodaercs B
OBICTPOM JICHCTBUU Ha 3apaHee W3BECTHBINA pazapakuTenb. ClloxkHas peakilus CBsi3aHa
C BBIOOPOM TMPaBUIBHOTO JCHCTBUS W3 HECKOJBKUX albTepHATHUBHBIX. Paznuuaror
CKPBITHIN (JIATEHTHBIN) U MOTOPHBIN MEpUOBI 000U peakiuu. JIaTeHTHBIN epUuoI —
ATO BpeMsl OT Hayaja MOSABJICHUS Pa3ApaKUTENsl JO MOMEHTA pearupoBaHUsSl HA HETO.
MoTopHbIi IEPUOA — 3TO BPEMs BBIMIOJHEHUS OTBETHOTO JAecTBUs. C TOUKHU 3peHus
paboOThl BOAWTENS] BAXKHOE 3HAYCHUE HMMEET JATCHTHBIA TEPHOJ CIOXKHOW pPEaKIUH.
CnoxHasi peakiusi TpeOyeT 3HAUMTENbHO OOJIbIlIe BpPEMEHH, dYeM IMpocTas. Bpems
peakIuu 3aBUCUT OT HaNpsDKeHWs BHUMAaHUS BoAuTens. BHe3amHoe mMosiBIeHUE
OMAaCHOCTU 3HAYMUTEJILHO YBEJIMYMBAET BpeMs peakuuu. Eciu BoauTeNnb pacmojiaraet
BPEMEHEM ISl IOATOTOBKH K BBIINOJIHAEMOMY MaHEBPY, TO BPEMS PEAKIIMU TPUHUMAIOT
paBHoe 0,75 ¢, a mpu HEOKUJAHHOM TOSIBJICHUU NpensTcTBus — 1,5 ¢ [3].

JUIi  coCTaBleHUs] MareMaTUYecKOM MOJENM BIMSHHSA TPAHCIOPTHOIO 3aropa Ha
(GyHKIIMOHATBHOE COCTOSIHME  BOJMTENS] M HAa BPEMsl €r0 peakiuu ObUIA TPOBEICHBI
COOTBETCTBYIOIIME HccaenoBanus. [Ipy 3ToM m3Mepsioch PyHKITMOHAIBHOE COCTOSHUE U
BpEMsI PEaKIMU BOJUTENEH 10 W TOCJIE TPaHCIOPTHOro 3atopa. DyHKIHOHAIBbHOE
COCTOSIHUE BOJMTEISl OLCHUBAIOCH ITyTEM MAaTe€MAaTUYECKOr0 aHaIM3a CEPIAEYHOro pUTMa
BOJMTENIS M ONPEIETIEHHsI TTOKa3aTesisi akTUBHOCTH peryisiTopHbIX cucteM (ITAPC) mo merony
npocdeccopa baeckoro P.M. [9].

[Ipu pa3zpaboTke mMonenu ObUIM UCIOJIb30BAHBI U3BECTHBIE METOJIbl CTATUCTUKU U
PErpeCCUOHHOTO aHaJM3a.

PazpabotanHas Mojieib UMEET CIETYIOIUA BU;

T,= 0,029 + 0,022(1,-11,)’,

rae 1, — W3MEHEHNE BPEMEHH PEAKIIMU BOJIMTEIL, C;
11— TTAPC nipu BbIXOie U3 TPAHCTIOPTHOTO 3aTOPa, OAILIBI;
11, - TIAPC nipu BX0zie B TpaHCIIOPTHBIH 3aTOP, OaIUTHL.
Pe3ynbTaThl pacueToB nmapamMeTpoB MOJIETH MPUBEICHBI B TaOmmiax 1 u 2.
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Tabmia 1. XapakTeprucTuka MOJIEIM U3MEHEHUSI BPEMEHH PEaKIIMN BOAUTENS OT
M3MEHEHUsI er0 (DYHKIIMOHAILHOTO COCTOSIHUSI TIOCIIE IPEOBIBAHMSI B TPAHCIIOPTHOM 3aTOpE.

0603- Kpurepuii
['panniel Cran-
HayeHue, Koaddu CrprozieHTa
[TapameTpsbl U3MEpEH JapTHast
pazmep- - UECHT Pacuer | Tabmuun
ui omuOKa . .
HOCTb HBI bIii
Koaddunment — - 0,029 0,001 30,6 2,0
Paznocte  Mexny
EAPC BI;I(IZ)I/IGBLD(O,Z[E (11,-11 F)g’ 0,01 -
e OaIUIBI 13,69 0,022 0,0001 130,1 2,0
TPaHCHIOPTHBIN
3aT0p, BO3BEICHHBIN
B KBajIpar
Tabnuua 2./loBepuTenbHble HHTEPBAIbI KOIDPUIIMEHTOB MOIETH
Hwxnsaa | Bepxnss
@PakTopsl
rpaHulla | rpaHuIa
Koadhpumment 0,027 0,031
Pasnocte mexny I[IAPC mnpu BbIXOIE W3 TPaHCIOPTHOIO 0.996 1138
3aTopa M BXOJE, BO3BEACHHAS B KBAIpaT ’ ’

N3 tabaunel 1 w1 2 BUAHO, YTO B pa3padOTaHHOW MaTEMaTUYECKOM MOJENIu
3HAYMMBIMU OKa3alduch Koddduiument u paszHoctb Mexay I[IAPC mnpu Bbixome u3
TPAaHCHOPTHOTO ~ 3aTopa M BXOjE€, BO3BeAeHHas B KBaapar. OO0 UX 3HAYUMOCTHU
CBUJIETEJILCTBYET MPEBBIICHUE PACUYETHOro 3HaueHus Kputepus CrTbrofeHTa Haj
TaOJIMYHBIM U OTCYTCTBUE HYJISI B JOBEPUTENbHBIX HHTEpBaJaX KO3 (HULIUEHTOB.

Cratuctuueckast oleHKa MOJIEH MpeJcTaBiIeHa B Tabnure 3.

Ta6mmma 3.Pe3yapTaThl CTAaTUCTHUECKON OIICHKH MOJICITH

Ilokazarenu 3HaueHue
Kpurepnit @uiepa: pacyeTHbIN 16941
KoabhduimeHT MHOYKECTBEHHOM KOPPENSALA 0,98
Cpennsist ormmOKa anmpoKkcuManym, % 6,51

[IpeBbIienre pacueTHoOro 3HaYeHus: kpurepusi duiiepa Haj TaOTUYHBIM, PAaBHBIM
1,36, CBUAECTENBCTBYET O BHICOKON MHPOPMAIIMOHHON CITIOCOOHOCTH MOJIENH. 3HAUCHHE
Kod(duIeHTa MHOXECTBEHHOW Koppemsiuu, paBHoe (0,98, TOBOPUT O BBICOKOM
TECHOTE CBSI3M MEX]Ty BKIFOUCHHBIMHU B MOJIeIb (hakTOpaMu U (DYHKITHEH.

AJIeKBaTHOCTh pPa3pabOTaHHON MOJIEM OLEHMBAJIach MOKa3aTeleM CpeaHen
OIMOKH amnmpOKCUMAITNH, KOTOPhIi paBeH 6,51%. Jta ommobOKa SBISIETCS TOMYCTUMOM
U paszpaboTaHHas MOJEIb MOXKET ObITh MPUMEHEHA ISl ONpeleSieHUs U3MEHEHUs
BPEMEHH PEaKIUK BOAUTEISI OCIIEC MPeObIBaHKUS B TPAHCIIOPTHOM 3aTOpE.

6. BbiBOABI U EPCHEKTUBBI JAJbHEHIINX UCCIeI0BAHNH

Bpemst peakuuu BoauTens SABISETCS OAHUM M3 OCHOBHBIX  (DaKTOpOB
onpeaeNstonmMx 6e30nacHOCTb ABMKEeHHU. OT ero 3Ha4eHUs! 3aBUCUT TOYHOCTh OLEHKH
BOJUTENIEM JOPOKHO-TPAHCIIOPTHONW CUTYyallMd U BBIOOP aJI€KBATHOTO ATOM CUTYyaluu
pemieHusa. TpaHCHOpPTHBIE 3aTOPbhl OKAa3bIBAIOT BJIUSHHE HAa HW3MEHEHUE BPEMEHU

49



pEeaKIuy BOJUTEIS B CTOPOHY YBEIWYEHHUs, OCOOEHHO B TIEPHOJIBI «ITHUK)», BCICICTBUC
BPEMEHHOTO HAPYIICHUS IMICUXO0()U3NOIOTHISCKUX (PYHKIIMH BOTUTEIS.

JlanpHelIe WucCiaeAOoBaHUS MOTYT OBITh TPOBEACHBI C IEIbI0 OINpEACICHUS
M3MEHEHUS BPEMEHU PEAKLIUH BOAUTEIS MEKIY IEPEKPECTKAMH.

Cnucok aurteparypsl: 1./70ne6, H. V. Bnusnue BpeMeHH TTPOCTOsI aBTOMOOWIISI B TOPOKHOM 3aTOpe
Ha (QyHKUMOHanbHOEe coctosiHue Boautens / H. V. T'toneB // BocTouHo-eBpomeWcKuil >KypHal
nepeaoBbix TexHonorud. — 2011. — T.1/10(49). — C. 50-52. 2. [tones, H.Y. O6 u3meHnenun
BPEMEHHU DPEAKIMU BOJAWTEINS BCIEACTBUE NpeObiBaHMs B TpaHcnopTtHoMm 3atope / H. V. I'tones //
Bectnuk HanmonanbHoro texumyeckoro yuuBepcurera «XIIM». — 2011. — No2. — C. 117-120.
3.Muwypun, B. M. Tlcuxodusznonornyeckue OCHOBBI TpyJa BOAMTENEH aBTOMOOMIEH : yueOl.
nocobue / B. M. Mumypun, A. H. Pomanos, H. A. UrnaroB. — M. : MAJIN, 1982. — 254
c.4 Xomsax, A. B. Opranu3zanus gopoxHoro nemwkenus / 5. B. Xomsk. — K. : Buma mkona, 1986. —
271 c.5.babkos, B. @. JlopoxHbie ycioBus W opranmu3anus asuwxeHus / B. @. babkoB. — M. :
Tpaucnopr, 1974. — 238 c.6.Knunxoswmetin, I'. M. Opranuzauus aopoxxknoro aswkenus / I'. W.
Kmunakosmreitn, M. b. AdanackeB. — M. : Tpancnopr, 2001. — 247 c.7.Cuctemoriorisi Ha
tpaucnopti. [linpyunuk y 5 ku./Ilix 3ar. pen. Amurpuuenka M.®.— ku.IV: Oprasnizaiiist JOp0>XKHbOTO
pyxy/ E.B.I'aBpunoB, M.®. JImutpuuenko, B.K.[Jons ta in. - K.: 3nanns Ykpaiau, 2007 p.- 452
c.8.Baiicman, A. M. OcHOBHbBIE TPOOIEMBI THTUEHBI TPYAa BOAUTEIHCKOIO COCTaBa aBTOTPAHCIIOPTA :
aBroped. muc. ... n-pa mea. Hayk: 03.12.02 / A. . Baiicman ; — M., 1975. — 37 c.9.baesckuui, P. M.
MaremaTnueckuii aHalu3 W3MEHEHHWH cepaeyHoro purtMa mpu crpecce / P. M. baesckwmii, O. U.,
Kupunnos, C. 3. Knenkun. — M.: Hayka, 1984. — 222 c.

Ilocmynuna 6 peoxonnezuro 21.05.2012

YK 614.89:537.868

H.Il. KYH/IEHKO, xauna.texH.Hayk, noi., XHTYCX uwm. I1. Bacunenko,
XapbKOB

AHAJIN3 XAPAKTEPUCTHK OTKPBITOI'O PE3OHATOPA JIJIA
NBMEPEHUA JTUIJIEKTPUYECKOU TPOHUIHAEMOCTH
AKNIKUX BUOJOI'MYECKHUX BEIIECTB

[TpoBeneHo TeEpeBipKy JMOCTOBIPHOCTI TEOPETHYHUX MIIXOAIB 1 MapaMeTpiB  BIAKPUTOTO
miBCEPUIHOTO PE30HATOPA.
KarouoBi cioBa: BinoOpaxeHHs, pe30HaTop, 100POTHICTh, KOJTUBAHHS.

[IpoBeneHO TPOBEPKY IOCTOBEPHOCTH TEOPETUYECKMX IMMOAXOJOB M IAapaMeTPOB OTKPHITOTO
noryc(hepruueckoro pe3oHaTopa.
KiioueBbie cji0Ba: OTpaskeHHE, Pe30HATOP, JOOPOTHOCTD, KOJIEOaHUSI.

A perevirku dostovirnosti theoreticity pidhodiv iparametriv vidkritogo pivsferichnogo cavity.
Keywords: vidobrazhennya, resonator,dobrotnist, kolivann

1. BBenenue

B MunminmeTpoBoM Auana3zoHe JUTMH BOJIH onTtuyeckuil pesonatop (OP) sBusercs
BBICOKOUYBCTBUTEIIbHBIM ~ MHCTPYMEHTOM  JUIS  U3MEPEHHUS  DIEKTPOPU3UUIECKUX
XapaKTEPUCTUK BelecTB. [lpu mpoBeneHUM HCCIEIOBAHUNA MCIIOJIB3YIOTCA, Kak
MpaBuio, IUIOCKUE OOpaslibl, a B Pe30HaTOpe BO30YXKIACTCS OCHOBHOE KoJeOaHHe
TEMyy,. bnaromaps mnpuMeHEeHHIO MNOIYCHEPUYECKON TE€OMETPUH PE30OHATOpA
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