I'a3 JlopeHnna.

Harasauoiii MaTepuaJl.

B nanHO# nemoHCTpanuu Mbl MOKEM HaOJIIOaTh MoBeneHue raza Jloperma. [la rmaBHOM okHe
IPOrpaMMbl MbI BUAUM 4 pa3nyHble KHOKHU: AEMOHCTpalus, ClpaBka, 00 aBTopax u BeIxo[. [lo
Ha)KaTHUIO KHOMKHU JIEMOHCTPAILIMS Mbl IEPEXOAUM Ha CTPAHUILy MOJECIUPOBAHUS TIOBEICHUS ra3a
Jlopenua.

Tyt nepen co6oii Mbl BUAMM OCHOBHOE OKHO BU3yalIM3allMH, B KOTOPOM IOKa3bIBA€TCS COCYJ C
JMIEKTPOHAMHM B BHUJAE JBMXKYLIMXCA HE B3aUMOACHCTBYIOLIUX IPYr C JPYroM KPY>KOUKOB U
CUJIOBBIMH LIEHTPAMH B BHJI€ HEMIOBUKHBIX IUCKOB.

CopaBa OT OKHa BH3yaIM3allMM Mbl MOKEM HAWTH MYyHKTbl HAaCTPOMKH IMapaMeTpPOB
MonenupoBanus. Ham mpezayiaraercs HacTpOUTh KOJIMYECTBO 3JIEKTPOHOB, PACCTOSHHUE MEXKIY
CWJIOBBIMH IIEHTPaMH, UX PaaUyChl, paJuyChl AJIEKTPOHOB, UX CKOPOCTH U MHOroe apyroe. 13
HEOUYEBUHBIX BO3MOXKHOCTEH MPOrpaMMbI: MBI MOXXEM 3allyCTUTh HOBYIO YacTHUI[y B OKHE
BU3yaJHM3al[Mi, MPOCTO IIEJIKHYB MBIIIBI0O 10 HEMY W, HE OTIycKas KHOIKH, BBIOpaTh
TPAEKTOPHIO STOM YACTHUIIBI.

MosxHo HabmoaTh HEYCTOWYMBOCTH JABM)KEHHUS IO OTHOIICHHIO K MAalIbIM OTKJIOHEHUSM
CICAYIOMUM 00pa3oM. YCTaHOBHMB OIPEICICHHBIA YTroj HAYaJbHOHW CKOPOCTH, Ha)KaTHEM
HEMOJIBUYKHOW MBIIIKA HECKOJIBKO pa3 MOXKHO CO3JaThb HECKOJIBKO YacTUIl C aOCOIIOTHO
OJIMHAKOBBIMHM Ha4YaJIbHBIMH YCIIOBUSIMHU, KOTOpbIe OyayT OeraTh TOUHO APYT 3a APYTrOM 3TaKUM
MapoOBO3MKOM WM uepBsiukoM. Ho ecnu mpu co3iaHuu 3TOro mapoBO3HMKa pyKa eje 3aMEeTHBIM
00pa3oM JApOTHET, TO BOSHUKHET Majoe pa3jinyuue B HaualbHBIX KOOPAMHATAX, M1 OYEHb CKOPO
YaCTHILIBI PA3JIETATCS 1O BCEMY IOITIO.

[Ton okHOM BU3yalM3allMM Mbl BUIUM TIpaduK, Ha KOTOPOM MOXET OTOOpa)kaThbCsl OAMH U3
HECKOJIbKMX MapaMeTPOB CUCTEMBI: JIaBJIEHUE YACTHI] B Ta3e, BEPOSITHOCTh X PaCIpeAeIeHUs 0
00JacTsIM MPOCTPAHCTBA U TUIOTHOCTh UX PaCHpe/IesICHHUS.

3amycTUTh MOJAETUPOBAHHWE MBI MOXEM C IIOMOIIbIO KHOIMKH «3aIlyCcK», KOTopas, Iocie
Ha)kaTusi, U3MEHUThCS Ha KHOMKY "lIpuoctanoButh". Takxke TyT uMeercss kHonka "OUHUCTUTH",
OOHyJIfAOIIass HACTPOMKM M CKHUIBIBAIOUIAsl CTATUCTHKY. TpeTbs W3 UMEIOUIUXCA KHOIOK -
"Coxpanuts". OHa COXpaHSET «CKPUHILIOT» OKHA BHU3yalM3allMd B YKa3aHHYIO BaMu
TUPEKTOPHIO.

B mporpaMme ecTh BCTpOeHHasl cripaBKa 0 €€ BOZMOKHOCTSIX.

Du3nyecKkne OCHOBBIL.

N3BecTHbIi Tomutanackuii puzuk X. JlopeHil, co3narens 3IEKTPOHHOW TEOPHH, B HAYaJie 3TOTO
BeKa MPeaJIoKui MOIelb, KOTOpasi U MoJIy4nsia BIOCIEACTBUY HauMeHoBaHue ra3a JlopeHua.
[IpenacraBuM cebe, 4TO Ha IIOCKOCTh HAOPOCAHO OOJBIIOE YHUCIO KPYKKOB (MX HAa3bIBAIOT
pacceuBatensiMu). Kakaplii W3 STUX KPYXKKOB OTpakaeT BCE OT CBOCH IMOBEPXHOCTH IO
M3BECTHOMY MPUHIUIY: Yrojl MajeHHusl paBeH YIiIy OTpak€HUs. JTO M €CTh OCHOBAa MOJENH
IByXMepHOro ra3a JlopeHna (TpexmMepHasi MOJIeNIb COCTaBJIeHa U3 IIapoB-paccenBaTeneii). Ecnm
B TaKyl0 Cpely, COCTOSIIYI0 W3 KPY>KKOB-paccenBaresel, 3almyCTUTh TOUYKY, JBHKYIIYIOCS C
MOCTOSTHHOM CKOPOCTHIO, TO OHA HAYHET «HATHIKAThCS» Ha KPY>KOUKU U OTpakaTbcsa oT HUX. Eé
JBUKEHHE MPHU 3TOM OyAeT MOAETUPOBATH ABMKEHHE MOJIEKYJIbl PealbHOrO rasa. Tpaektopus,
KOTOpYI0 OyJeT OMUCHIBaTH 3Ta TOYKA, BEChbMa 3areiyiuBa. M »Ta 3aTEHIMBOCTH CBs3aHa C €€
HEYCTONYHUBOCTHIO, TO €CTh C CUIBLHON 3aBUCHUMOCTBIO pe3yJIbTaTa OT HaYaJIbHbBIX YCIOBUH.

B nanHOI1 MOJieny npy U3MEHEHUN BEKTOpPA UCXOJHOM CKOPOCTH Ha MaJIbld yTOJ a MOCJe BCEro
JBYX OTpa)X€HUI TpaeKTOpUs U3MEHsIeTCs OYeHb CHIIbHO. CKOJIb YTOIHO HU OBLI OBl Mal yroi a,
TPACKTOPUH Pa3OMAYTCS OUYEHb OBICTPO TIOCIAE HECKOJbKUX OTPAKEHUH OT KPY>KKOB-
pacceuBarenei.

OTOT 3G (HEeKT XOPOIIO 3HAKT OMBITHBIE UTPOKU B OWbiApA. CaMbIMU CIIOKHBIMH yAapamu (1
3¢ (}eKTHBIMU) Y HUX SBJISIOTCS yAaphl yepe3 IIap, TO €CTh YMEHHE MOMaJaTh B JIy3y TPETbUM
nrapoM. Ynapsl uepes JBa liapa B OWIbApAE HE HCHOJIb3YIOTCS BBHAY TOTO, YTO ABM)KEHHE




YETBEPTOTO 1Iapa MPEeIBUICTh YK€ HEBO3MOKHO. FIMEHHO 3TO OOCTOATENBCTBO M OMpEIEIISIET
«3aTEMIIMBOCTH» ABUKEHUS YACTHIIBI B CPEJIe KPYKKOB-pacceuBaTeeH.

B Takux HEeycTONUMBBIX cUCTeMaxX Kak Obl MPOUCXOIUT ObICTpasi «IOTEPS MaMITH» O HadallbHbIX
naHHbIX. Besikas cucrema mmeeT Takyro nmamsaTh. Ho y onHUX oHa nonrasi, Kak, Halpumep, y
apTUJUIEPUIICKOr0 cHapsiaa. Benp MMEHHO Hanmuyue Takoil MaMaTH MO3BOJISET apTUILIEpUCTaM
nomnajgath B 1eidb. OHU XOpOIIO 3HAIOT, YTO, HEMHOT'O HW3MEHHB MOJIOKEHHE CTBOJIA, MOXKHO
HECKOJIbKO M3MEHHUTh TPAEKTOPHIO CHAapsiia M, CleAO0BaTelIbHO, TOUKY €ro nomajaaHus. Takas
CUCTEMa C JJOJTON MaMAThIO0 O HaYaJIbHBIX YCIOBUSAX OJMKE K YCTOWYMBOM, XOTS, CTPOTO TOBOPA,
TaKOBOW HE SBJISIETCS.

HeycroitunuBast cucrema Tuna rasza JlopeHia uMeeT KOPOTKYIO HaMsITh O HAYaJbHBIX YCJIOBHSIX,
YTO W TPUBOAUT K... CIYYaWHOCTH (BOT M IMPOU3HECEHO CIIOBO, Pajd KOTOPOTO MPHUBEICHO
onmcanue monenu Jlopenna). TpaekTopusi IBMIKEHHS MaTepUaIbHON TOYKM B 3TOH MOJEIH
COBEpUICHHO ClIy4aiiHa U HallOMUHAeT JABM)XKEHHE OPOYHOBCKOM yacTHIlbl. PazHuna 3aech Jullb
B TOM, 4YTO OpOYHOBCKOE J[BI)KEHUE OIpEIENseTCs IBUKEHHEM TSDKEJIOW 4YacTHIbl MOJ
JEICTBUEM JIETKUX MOJIEKYJ dUAKOCTH, a B Mojenu JIopeHla onuchiBaeTcsl ABMKEHHUE JIETKOU
YaCTHUIIbl, OTPAXKAIOMIEHCS OT «TSKENbIX pacceuBaTenei». M XoTs ee TpaekTopus CTpoOro
MpeIoIpeesieHa, BeIeT OHa ceOsl Kak OpOyHOBCKAs 4acTHIIA.

['oBopst cTporo, TpaekTopusi uacTuibl B Mojenu JlopeHlla oOTIMYaeTcs OT TPaeKTOpUU
OpOYHOBCKOHM YaCTHIIBI XOTSI OBl TEM, YTO HAUMEHBIIHKA MPOOET TOYKH HE MOXKET OBITh MEHBIIIS
paccTosiHUA MEXIy pacceuBarensiMu. Ho TeM He MeHee 3Ta TpaeKTOpHUs, N€TEPMUHUPOBAHHAS
MCXOJHBIM HalpaBJIEHUEM JIBIKEHUS TOUKH U TMOJIOKEHHUEM pacceuBaTtesieil, Tak ke cilydaiiHa,
KaK 1 TPaeKTOpHUsi OPOYHOBCKOM YaCTHIIBI.

Wrtak, momens JlopeHna mopoKmaeT CiydyalHOCTh, HE OyIydHm CIly4ailHOM cama 1o cebe.
NPUYUHOM ITOMY ABJISIETCA HEYCTOMYMBOCTH TPACKTOPUM TOYKH, OTPAXKAIOIICHCAd OT
pacceuBarenei.

["a3 Jlopenma obmagaeT BCEMU CBOMCTBAMHU HICATBHOTO Ta3a. MOXKHO JIETKO TPOBEPUTH, YTO OH
noguuHseTcs ypaBHeHUI0 MenneneeBa-Kinaneiipona. Hampumep, 4To J1aBiieHHME MEHSETCS
MPOMOPILMOHANILHO TeMIlepaType MpH MNpouux (UKCHUPOBAHHBIX MHapaMerpax. Tak ke JIerKo
MPOCJIEKUBAETCS MPOMOPLUUOHAIBHOCTh JIaBJICHUS KOHIIGHTpAIMH, KOTOpas Ompelesercs
YHCJIOM YaCTHI] U IPOCTPAHCTBOM, CBOOOIHBIM OT CHJIOBBIX IIEHTPOB.

Oco0eHHOCTH peaJu3aluu:

1) [Ipu BBIXOZE HA TIABHYIO CTPAHUILY, MPOIECC MOJCITUPOBAHUS HE OCTaHABIMBAETCA. Tak
MBI MOJKEM, 3aIlyCTUB MOJEIUPOBAHHE, MEPEKIIOYUTHCS HAa TEOPETUYECKYIO CIIPaBKY,
nmoka y Hac OyzeT HaberaTh CTaTUCTHKA.

2) [Ipy mM3MeHEeHUW MapaMeTPOB CHUCTEMbl CTAaTUCTHKA HE OOHYISIETCSA, 3TO MPOUCXOAMT
TOJIBKO MPU HAKATUU KHOMKH "OUUCTUTH".

3) Bo3aMoskHbBIE TapaMeTpbl CUCTEMbI OTPAHUYEHHBI, HO 3T OTPaHUYEHUS HE MPEAOXPAHSIOT
Hac oT abcypAHbIX curyaiuil. Tak, HampuUMep, Mbl MOXKEM YBEJIIUYUTH CHIJIOBBIE IMOJISI B
pa3Mepax HACTOJIbKO CHUJIBHO, YTO OHHU 3aloJOHAT Bech 53kpaH. Wmm, Haobopor,
YBEJIMYUTH B pa3Mepax 3JIEKTPOHBI HACTOJIBKO, YTO OHHU MIPOCTO MpOMNaayT ¢ 3KpaHa. Tax
’)K€ MOYKHO YCTAaHOBHUTH KOJIMYECTBO dYacTull paBHoe 500, 4TO, B Kyle C APYrUMH
paavKanbHO BBICTABICHHBIMH [apaMeTpaMH, CTaHET HEIJIOXOMl MpOBEpPKOil Baliemy
kenesy. Becenurecs!

4) MOXHO 3aMETHTh, YTO MPU OOIBIIHMX CKOPOCTAX (0koso 500) yacThUibl MOTYT HadaTh
MPOXOJUTH CKBO3b YacTh «pacceuBaTesieily, UMb HEMHOTO U3MEHSS CBOIO TPAEKTOPHIO.
A mnpu odeHb OoNbImIBIX CKOpOCTsAX (okoso 800), YacTHUIbl HAYWHAIOT CBOOOIHO
MPOJIeTaTh Yepe3 HEKOTOPHIE «PacCenBaTEIN», MONMAAAOIINXCS Ha UX MY TH.




