YcioBue

B 1ko/IbHBIX 3a/1a9ax Ha CTOJKHOBEHUE TBEP/IBbIX TeJT MU IPUTSKEeHNE /OTTaJIKIBAHIE SJIEKTPIIe-
CKUX 3aPsJI0B OOBITHO PACCMATPUBAIOT JIBA B3aNMO/IEHICTBYIONINX TeJIa, WHOT Ia TPU WIn deThipe. B
HACTOSIINX Ke SKCIIEPUMEHTaX Ha YCKOPUTEJISIX, B TOM 4Kcje Ha BoJibIlioM aJIpoHHOM KoJLIaiijiepe,
TeJIBI TTOTOK YaCTHUIl, COCTOAININI U3 UX OIPOMHOI'O KOJIMYECTBa, CTAJKUBAETCA ¢ MUIIEHBIO WA C
JIDYTHM TaKUM 2Ke IIOTOKOM. B3anmMmojieficTByst, 9acTUIbI Pa3/IeTAIOTC 110]T Pa3/JIUYHBIMU yTJIAMH,
nHave roBOps, PACCEUBAIOTCA. Benaunnoii, n3MepsaeMoii Ha SKCIIePUMEHTE, ABJISIeTCs pacipeiesie-
HIe KOJIMYeCTBa JYaCTHIL 110 YIJIaM UX OTKJIOHeHUs! (paccesiust). Takoe pacrpe/iesieHre HA3bIBAIOT
cedeHneM paccesHus. B Hacrodmieil 3a/1ade mpejjaraeM BaM pacCIUTATh CeYeHHe PACCesHUs JIJIs
MIPOCTOTO CJIydas B3aUMOJEHCTBUS — yIPYTroro CTOJKHOBEHHUS TBEPJBLIX TeJl. BumsgHueM moJisd Te-
JKECTH BO BCell 3a/1ave MOKeTe CMeJIO TpeHebperaTh.

Yacte 0. IToaroroBka Ha rirajikyio ynpyryio MIoCKyI0 3aKpeIIEHHYIO MOBEPXHOCTb IIOJ yT-
JIOM (0 K HOpMaJIH MaJIaeT HEKOTOpas YaCTUIA. 3JeCh U Jlajiee MOJL YIIPYToil MOBEPXHOCTHIO Oy1eM
MOHUMAaTh OTCYTCTBHE IIOTEPh MEXaHUYECKOIl SHEPTUH IIPU CTOJTKHOBEHUNU C Heil.

0.1. ITokaxkuTe, 9YTO IPU CTOJIKHOBEHUU OYyJIET BBIOJHATHCS «OINTUYECKUIT» 3aKOH: YTOJI aJIeHUs

) p YA y II
paBen yriy orpaxkenus. (.2. Bolpa3zure 4depe3 p yros paccesdHusi Y — YroJ MeXKJIy HadabHBIM
HallpaBJIEHUEM [0JIETA YACTHUIIBI U HAIlPABJIEHUEM II0JIETA MOCJIe OTPAYKEHUS.

YHactp 1. IMlap 3akpenuien meercs 3akperuiennblii map pajnyca R ¢ riaiKoil ynpyroit nosepx-
HOCThIO. Ha 3TOT 1map najjaer pa3pekeHHbIN OJIHOPOIHBIN MOTOK OYeHb MaJIbIX YaCTHIl, CKOPOCTU
KOTOPBIX ITapaJiJICJIbHBI. H.HOTHOCTb IIOTOKa YaCTHUull, TO €CTb KOJIMIEeCTBO YaCTHUIL, IIPOJIECTAIOIINX
Yepe3 eJIMHUILY IMOMEPEYHOro CedeHusd MMOTOKa B €JIWHUIY BpeMeHu, paBHa j. [Ipm croskHOBEeHUN
C MApOM PA3JUYIHBbIC YACTHUILI OYILYT PaccenBaTbCd Ha pasandHbie yribl. CuuraiiTe, 9TO MOTOK
YaCTUIL Pa3PerKeH HACTOJBKO, YTO MX CTOJKHOBEHHE JIPYT C JPYI'OM IIOCJIE OTJIETa OT IIapa Ipak-
TUYECKU HEeBEPOATHO. /I KaxKIoit oT/IeIbHOI HaseTaromneil Ha map 4acTUIbl KII0YeBO Xapak-
TEPUCTUKOM, OLpee/IAoeil ee fajibHeillllee paccedHune, dABJIdeTCd IIPUIC/IBHOE PACCTOAHUE P —
pacCTosiHAE OT HAIPABJIEHHUs ee CKOPOCTH JI0 TleHTpa mapa (puc. 1).

Pucynok 1 - KiioueBble XapaKTEPUCTUKN PaCCeTHU

1.1. Haitiure 3aBUCUMOCTD NPUIIETHLHOTIO PACCTOSHUS H HEKOTOPOI YACTHUIILI OT YIJIA €€ PACCeTHUS
X TIOCJIe CTOJTKHOBEHUs ¢ mmapoM. OmpeiesinTe quana3oH BOSMOKHBIX 3HATEHNN Y18 PACCESTHUST X .
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Boobiiie roBopsi, BEpOSTHOCTD TOTO, UTO OCJIE CTOJKHOBEHUSI HEKOTOPAsT 1aCTUIA OTKJIOHUTCS POB-
HO Ha Hallepe/I 38/ IaHHbII YToJ1, IPAKTUIEeCKN PaBHA HYTI0. [[09TOMY OOBIYHO FOBOPAT O KOJIUIECTBE

JaCTHI], KOTOPbIE PACCEMBAIOTCI HA HEKOTOPBIN JIMana30H YIJIOB.

1.2. IlomyunTe BeIpazkenue Jyigd KojmdecTsa dacTul, AN, , KOTOpble B €IMHUILy BDEMEHN PACCEIOTCA

Ha YroJI B MAJIOM JHama3one ot x 710 X + Ay, riae Ay < x.

HOqueHHaﬂ BeJIMINHa y2Ke IIOKa3bIBaeT KOJINICCTBO YaCTHUIL U3
13/IA0IEro Ha IIap [0TOKA, KOTOPbIE I10C/Ie B3anMOJIeHCTBYS
OTJIETAT HA TOT WJIM MHOH yroJI — TO, 4TO U Tpebyercs HaiiTh
B 3a/1a4e paccestuus. OHako, 910 KoandecrBo AN yUuTBIBAET
BCE YACTUIIbI, OTKJIOHSIOIINECs [I0C/Ie CTOJKHOBEHUST U «BIIPa-
BO», U <«BJIEBO», U «BBEPX», U «BHU3» HA YroJ X — B OOIIEeM
BIH/IE YJIETAIOIINX «KOJIBIIOM» BJIOJIb 00pa3yIolieil KOHyca ¢ Bep-
IIMHOM B IleHTpe mapa (IPUMEPHO) U YIJIOM NOJIyPacTBOPa X
(pucyHOK 2).

Pea/IbHBLI 2Ke JETEKTOP B SKCIIEPUMEHTE — 9TO He KOJbIO, a
YCTPOHCTBO ¢ HebouibImoi miomaapio («/I» Ha pucynke), Ko-
TOpPOE MOMEINAIOT Ha HEKOTOPOM PACCTOAHHU OT PACCEHBATEIIA
(reHTpa 1mapa) Ipu pasHbIX yrjax x.

1.3. TTosyuure Boipazkenue st Koandectsa dactul], ANg, KO-
TOpbIe B €JIMHUILY BPEMEHH IONAIAI0T Ha JIETEKTOD C MaJIoi
woma b0 AS, pacio/ioKeHHbIN Ha paccTOSHUU | OT TEHTpa
mapa (I > R) 10 HAIPABJIEHUIO yIJIa PACCesTHUS X.

PucyHok 2

HOHHTHO, 9TO eC/id OTOABUHYTDL AETEKTOD JdaJibIllle OT IIapa, TO KOJIUYECTBO IIOIIaJalolnX Ha HETro
JaCTUlll yMEHbIIUTCA, TaK KaK 9aCTUIIbI Pa3JICTAIOTCA APYT OT JApyra C paCCTOAHUEM. Yrobbl CbI/IKCI/I-

pPOBATh TO K€ CaMOe KOJIUIECTBO YACTHII, IIOMAIb JeTEKTOPA MPHUIILIOCH ObI yBeJmIuBaTh. JIerko
[IOKa3aTh, 9TO JJIsi PECUCTPAIMKE OJHOTO U TOTO K€ YHC/Ia YACTHUIL HEOOXOAMMO, UTOOBI BEJTMIIMHA
AS/(1?) coxpansiack. [OBOPAT, YTO pas/eTalONHiics MOTOK YacTHI] «BbIPE3aeT» B NPOCTPAHCTBE
TesecHblit yroa pemmunnoit AQ = AS/I?) no anagoruu ¢ TeM, Kak JBa Jiyda <BbIPe3aloT» Ha

IJIOCKOCTH JINHEHHBIH yros Beamanuoit Ap = Al/R (puc. 3).

BuyTpu 3TOro TejecHoro yria 4mcsio PacCesHHBIX YaCTHUIL OYIeT OCTaBaThCA IMOCTOTHHBIM. Takmm
00pa3oM, YTOObI B TEOPETUYECKUX pacydeTax He YUUThIBATH pa3Mepbl JIETEKTOPa, KOTOPbIi Oy1eT
HCIIOJIb30BATHCA Ha IKCICPUMEHTE, PE3YJIbTaThl OITUMAJIBHO BBIPAKATDL Y€PE3 3JIEMEHT TEJICCHOIO

yrura AS).
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Hpyroit «arrpeit/i» moydeHHbIX (DOPMYJI MOXKHO MOJIYIUTh U3 OCO3HAHUS TOrO (DAKTa, ITO TUCJIO
OTKJIOHUBIIUXCA B €JIMHUILY BPEMEHH YaCTHI] OY/ET, OYEBUIHO, YBEJIUIUBATHCA C POCTOM HUHCJIA
YaCTUIL B MMaJiaronieM noroke. JIist Toro 4rodbl B popMysiax oTpazKaJjics JIUIIb ITPOIECC PACCesTHUs,
IpeJyIaraloT NCKaTh He a0COJIIOTHOE, 8 OTHOCUTETbHOE KOJIMIECTBO PACCESTHHBIX YACTHIL — JIJIsT STOTO
nojtygentnoe 9ucyio AN HeOOXOJAUMO Pa3/IeuTh Ha MJIOTHOCTH TOTOKA

naJgaomux dactul j. Takum obpas3oMm, moJydaeTcs BeJMdInHa, HasbiBaeMas JuddepeHnua bHbIM

cedenneM paccesiHus: Ao = Aj—.N.

1.4. TTonyuure BhIpaxkenue Jijist JudOepeHnaabHOro cedeHns paccesunst Ao OTJIETAIONNX OT Ia-
pa JacTuIl Ha eJJMHUILY TesiecHoro yriaa Af) B 3aBUCHMOCTH OT UX yIJIa OTKJIOHEHHUsT X. KadecTBeHHO
00'bSICHUTE IOy YeHHBIN Pe3y/IbTarT.

1.5. [IpocymmupyiiTe mo/iydeHHbI B TyHKTE 1.4 pe3ybraT BO BCEM BO3MOYKHBIM yTJIaM X, YUUTHI-
Basl, 9TO TOJIHBII (pa3BepHyTHIil) TeslecHbIil yros paBeH 47m. OObsCHUTE MOJIYYeHHBI PE3Y/IbTAT.

Yacrtp 2. IIlap He 3akpenJieH

B »1oit wactu Oyaem cumTaTh, 9TO OOJBIION IMap pajuyca R, MO-IIPeKHEMY C IVIaJKOW yIpyTroii
MMOBEPXHOCTBIO, HEe 3aKpeIlieH. Bojiee Toro, OyjeM cUuTaTh, YTO UMEETCH OJHOPOJIHDIN pa3perkKeH-
HBI CJIOf TAKUX He3aKPEIJICHHBIX IMapoB, Ha KOTOPBIi MO-IIPE?KHEMY HAJIETACT ITOTOK OJMHAKOBBIX
MaJieHbKUX JacTuil. Maccy Kaxk10if qacTuiipl cantaiite paBHoit Macce 60JibIoro mapa. [lotok 1a-
CTHI[ W CJIOH IIapoB pa3perkeHbl HACTOJIBKO, 9TO CTOJKHOBEHHE YACTHUIL MEXKy CODOI M IIapoB
MeXKJ1y co0O0i MaIoBeposTHO. Takke Oy/IeM CUUTaTh, UTO KaxK[asd YaCTUIA UCIBITAET TOJHKO OJIHO
CTOJIKHOBEHHE ¢ OoJIbIuM Imapom. Jlo Havasa cToJIKHOBEHHI Bce OOJIbINHe mapbl HOKOMIUCh. [Ipn
9TOM IIOCJIe CTOJIKHOBEHHS OTJIeTaTh Oy/IyT KakK MaJIeHbKHE YaCTUIlbI, TaK U OOJIbIINE IaPbI.

2.1. ITosryuure BoIpazkenue g auddepeHnnagIbHOr0 cedenns paccedauns Ao MaJeHbKIX YaCTHIL
(uepes x1, A)}) B pe3ysibrare UX CTOJKHOBEHUS C OOJIBINIUME IIAPAMH.

2.2. Tlonyuure BoIpazkenue st audepeHnuaabHOT0 cevueHns paccessiuust Agy OOTBIIX MAPOB
(depes xa, AQ)y) B pe3ysbraTe HaJeTa HA HUX MOTOKA MAJIEHbKUX YACTHIL.
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