bpoyHOBCKOE NBUXKEHUE.

Harasauoiii MaTepuaJl.
Ha3Banue »TOi mpe3eHTAllMM MOXET BBECTH B 3a0Jy)KICHHE, IOCKOJIbKY H3BECTHO, 4YTO

JBIDKEHUE OPOYHOBCKOM YaCTHIIBI HECTAIIMOHAPHO, a CIEA0BATEIPHO, HEAPTOIUYHO. A UMEHHO,
YCPEIHEHHE 10 aHCAMOJIIO HEJb3sl 3aMEHUTh YCpeaHeHueM 1o BpeMeHHu. OTHako, OpOyHOBCKas
YacTHUIA SIBJISIETCS PACIPOCTPAHCHHOW MOJCIBI0 B JMHAMHKE TOMYJISINANA, SMUACMHUOJIOTHH,
SKOHOMUKE, JMHTBUCTHKE, TO €CTh TaKMX OOJACTAX HAyKH, TJI€ JTOCTATOYHOTIO KOJIMYECTBA
JAHHBIX, HEOOXOIWMBIX JIS YCPETHEHHUs MO aHCaMOJII0 MOXKET MpocTo He ObiTh. Torma u
BO3HHMKAET BOIPOC, MOXKET JIM YCPEIHEHHE 10 BPEMEHHU MOMOYb OIICHHTHh CPEIHEE 3HAYCHUE U
€ro 3aBUCUMOCTH OT BPEMECHH.

B npes3enTaruu mokasaHo ABM)KCHHE OJTHONM OPOYHOBCKOM YacCTHUIIHI (CJIEBa) M IIEJIOTO aHCaMmOJIs
yactuil (crpaBa). MccaemayeTcss 3aBUCUMOCTh OT BPEMEHH BEPOSTHOCTH OOHAPYIKUThH YACTHUILY B
HEKOTOPOM KOJIbIIE C IICHTPOM B TOYKE Hadaja JBWXKEHHS. 11 3TOro cieBa eCTh JBa
CEKyHIOMEpa, OJMH U3 KOTOPBIX U3MEPSICT BCE BpeMs JIBHIKCHHUS YaCTHIIBI, @ BTOPOH — BpeMsi, B
TEYCHHE KOTOPOTO OHA HAXOIUTCS BHYTPH YKa3aHHOTO Kpyra. OTHOIIICHHE STUX BpeMEH U OyeT
PHUOJIMKEHHO OIEHWBATh BEPOSITHOCTh OOHAPYXKHUTh YACTHILy B KOJIBIIC B 3aBHCHMOCTH OT
BPEMCHH. 3HAYCHHE STOW BEPOSATHOCTH (PHKCUpyeTcs Ha Tpaduke CHHHUM IIBETOM B BHJIC
KyCOYHO-TJIAJIKON JIMHUH, WMEIOMICH H3JIOMBI B MOMEHTBHI TEPECCUYCHHS YACTHUICH TpaHUIIBI
KOJIBIIA.

B npaBom okHe MOXHO HaOmOAaTh MomagaHue (M BBIXOJA) Pa3IWYHBIX YaCTUILl B KOJbIIO.
CreuvanbHbIi CUETUYMK OTCIEKHMBAET HMX YHCIO, a B COCEIHEM OKHE YKa3aHO IOJHOE
KOJIM4YecTBO yacTull. OTHOIIEHHE 3TUX BEJIMYUH OINpPEAeseT BEPOATHOCTh OOHAPYKUTh YaCTHILY
B KOJIbIIE B 3aBUCHMOCTH OT BPEMEHH, KOTOpasi U300pakaeTcsi Ha rpaduke OpaHKEBBIM IIBETOM.
W3noMaHHOCTh JMHUM ONpENeNsieTcss YHCIOM 4YacTHIl B aHcambiie, KOTOpOE MOXKHO
perynupoBaTh. MOXKHO Tak K€ BBIOMpaTh 3HAUECHUS CJIEAYIOUIMX XapaKTEPU3YIOMIMX MpoIecc
BEJIMUMH: TEMIepaTypa, Macca 4acTUll U KO3PHUIIUEHT COMPOTUBIICHHUS.

VYuactok TpaekTopu BpOyHOBCKOM 4YacTHUIbI BBIYEPUYMBAETCS 3a HEMl COOTBETCTBYIOIIMM
uBeTOM. TpaeKkTopusi COCTOUT U3 MPSAMOJIMHEUHBIX YYACTKOB CIy4ailHOM JUIMHBI U IOBOPOTOB HA
CIIy4alHBIN paBHOpacHpeneaeHHbI yron. Cpeanss aiuHa cBOOOIHBIX MPOOETOB BO3pACTaeT C
pOCTOM TeMIiepaTypbl U YMEHbIIEHHEM MacChl U KO3 (ULIMEHTa COTPOTUBIICHHUS.

[Iporiecc mpoomKaeTcst A0 HMCTEYEHHS] TMOJHOTO BPEMEHH JKCIIEPHUMEHTa, KOTOpPOE MOYKHO
3a71aTh B JICBOM HM)KHEM YTITy SKpaHa.

JleMoHCTpanusi MOXKET OBITh MCIOJIB30BaHA ISl TOTO, YTOOBI CO37aTh 00IIee MpeACTaBICHUE O
BpOoyHOBCKOM JBWI)KEHHWU Y CTYACHTOB WJIM IIKOJIHHUKOB. OHA HE TOIUTHCS JJIA JETATLHOTO
W3Y4YEHHUsI ATOW TeMbl. B TeopeTnueckoil CIpaBKE MPUBOIATCS TOJIHKO OCHOBHBIC CBEIICHUS.
HawnGoiee mone3Hol oHa OyaeT JUIsl TeX, KTO YKe XOPOIIO 3HAKOM C ATOM MOJEIBIO U MBITAETCS
MIPUMEHUTH €€ JJISI ONTUCaHUs 00JIee CIIOKHBIX MPOIECCOB.

Pacnon3anue Ha 5KpaHe pPAa3HOLBETHBIX TOJOBACTUKOB CO3JA€T OIIYyIIEHHWE TNpa3JIHUKA U
MOMOTraeT CHATh cTpecc. s a3apTHBIX mrofeil OyaeT MHTEpEecHO CJleNuTh 3a rpadukamMu u



rajarb, coBmaayT win HeT. Kak yTBep)kKIaloT aBTOpBI, XOpOIIee COBMaJCHHE HaOII0AaeTcs
IpPUMEPHO B JIBYX U3 Tpex ciydaeB. O0a rpaduka yaiie BCEro UMEIOT MaKCUMYM, X YObIBaHUE
Ha OOJBIIMX BPEMEHax MPOMCXOAUT BIIOJIHE MOXO0XHM o0pazoM. Tak 4TOo, MOXHO cHenarth
BBIBOJI, UTO JJIsi MPUOIMKEHHBIX U MPEIBAPUTENBHBIX OI[EHOK CTATUCTUYECKHX XapaKTEPUCTHK
YCpEeIHEHHE [0 BpPEMEHU MOXKET MPUroAUThCA. XOTS BaXHO TOMHUTH, HECTAllMOHAPHBIN
MPOLIECC HUKOTa HE MOKET OBITh SPTOJJUUECKHIM.

Du3nyecKkne OCHOBBIL.
bpoyHOBCcKOe nBIKeHHE (MM OpayHOBCKOE JBUYKEHHUE) - 3TO HEMPEPHIBHOE Xa0TUYECKOE

JBUKEHHE MaJIbIX YaCTHI], B3BEUICHHBIX B KUIKOCTH WM rase (Ipu 3TOM MOJIpa3yMeBaeTcs, 4YTo
CHUJIa TSOKECTH HE BIMSET Ha UX JBUXKEHHE). JTO sBJIeHUE BrepBble Habmoaan Pobept bpoyn
(bpayn, ronp! sxu3nu 1773 - 1858), korga paccMaTpuBail B MUKPOCKOIT IB)KEHHUE IIBETOYHOM
IBUIBIBI, B3BEIICHHOH B BojJe. B Haie Bpemst sl TakuX HaOI0IEHUI UCTIONb3YIOT MaJleHbKHE
YacTH KpacKd T'YMMHUTYT, KOTOpasi HE pacTBopsieTcs B BoJie. B raze OpoyHOBCKOE ABMKEHUE
COBEpUIAIOT, HAIPUMED, B3BEILICHHBIE B BO3/TyX€ YACTHUIIbI MU WM JbIMa. BpoyHOBCKOE
JBUKEHHE YaCTHIIBI BOSHUKAET MIOTOMY, YTO UMITYJIbChI, C KOTOPHIMH MOJIEKYJIBI dKUAKOCTH UIIH
ra3a JICUCTBYIOT Ha 3Ty YacTHILy, HE KOMIIEHCUPYIOT ApyT Apyra. Momnekynbl cpefbl (TO ecTh
MOJIEKYJIbI Ta3a WU KUJKOCTH) JBUKYTCS XaOTHUHO, IOATOMY UX YJIapbl IPUBOAST
OpOYHOBCKYIO YacCTHILy B OECTIOPSAI0YHOE ABMKEHUE: OPOYHOBCKAs YaCTHIIA OBICTPO MEHSIET
CBOIO CKOPOCTb I10 HAMpaBJICHUIO U 10 BeIHMYnHE. BpoyHOBCKOE ABMKEHHUE - 3TO TEIJIOBOE
JBUKEHHE, NTHTEHCUBHOCTh KOTOPOTO BO3PACTAET C POCTOM TEMIIEPATYPHI CPEbl U
MPOJOKAETCS HEOTPAHUYEHHO JI0T0 0€3 KaKuX-Tu00 BUAUMBIX U3MEHeHHH. IHTEeHCUBHOCTH
OpOYHOBCKOTI'O JABM)KEHHUS TaK)KE€ BO3PACTAET C YMEHBIICHUEM pa3Mepa U Macchl YacTHUII, a TAKKE
IIPU YMEHBILIEHUHU BA3KOCTU CPEJIBI.

B 1905 rony Anb6epTom DiHIITEITHOM ObLTa CO3/1aHa MOJICKYJISIPHO-KMHETHYECKast TEOPHUS TS
KOJIMYECTBEHHOTO OMHUCAaHMsI OPOYHOBCKOIO JBMkKeHHsI. B yacTHOCTH, OH BBIBEN (hOpMyITy AJist
koadurmenta quddy3un chepuuecknx OPOYHOBCKUX YACTHIIL:

D= RT
~ 6N,m{
rae D— xoapdunment quddys3un, R— yHuBepcanbHas ra3oBas MocTosiHHAsA, T— abCoI0THAS
temneparypa, N, — MOCTOsIHHasg ABOTaapo, a— paadyc 4YacTul, ¢ — JIUHAMHUYEeCKas
BSA3KOCTb.

Oco0eHHOCTH peau3alun:
1) B nmeMoHCTparuu MCIOJIb30BaH KpaliHEe HEYJa4HBIA pa3Mep MpPHUQTOB, YTO OCIOXKHSICT €&

HCITIOJIB30BaHUC.




