JOKA3ATEJIBCTBO I'HITOTE3bI Ob OAMHOKOM BEI'YHE

Kypmer Cynran

ABCTPAKT: B crarbe npuBOAUTHCS AOKA3aTEIBCTBO TUIIOTE3bI 00 OJJMHOKOM OETyHe
MOJICTTMPOBAHUEM  B3auMOpacroyiokeHuss k OeryHoB Oerymmx ¢ pasHO#
IIEJIOYMCIICHHON CKOPOCTBIO MO KPYry €AMHUYHON JJIMHBI, TyTeM JICJICHUS Kpyra Ha

o 1
k PaBHBIX OTPE3KOB AJIMHOU As = E U U3MCHCHUS BPEMCHHU C IIOCTOSHHBIM HIarom

1 .
At = © + & TAIOKE TIPETICTAaBJICHUs CKOPOCTEH OeryHOB B BHJIC BBIYETOB 10 MOIYJIIO K.

JloKa3aTeabCTBO TUIIOTE3bI OCHOBAHO HAa 3aKOHOMEPHOCTSIX pacIpelielieHus] OeryHOB
10 KPYT'y €IMHUYHOM JUIMHBI Ha Ka)KJO0M I1are BpeMeHH.

KJIFOUEBBIE CJIOBA: runoresa, oAMHOKU OeryH, pacrpeaencHue, MOayb, BEIUET,

MHOXXCCTBO, JOKAa3aTCJIbCTBO.

1. BBEJAEHUE

['urioTe3a 06 oguHOKOM OeryHe, kotopas chopmynupoBana J. M. Wills B 1967
roly INpW HCCIeaoBaHMH TUO(AaHTOBBIX npuOIMmKeHud [1], uMeeT cCBsI3U ¢
BOIIPOCAMH 33J1a4 HEPOXOAUMOCTH [2], XpoMaTnueckux uncen [3] u apyrux 3aaau.
HazBanwue «I'umoTe3a 00 0ITMHOKOM OeryHe» BIIEPBBIC HCITOJIb30BaHO B padoTe [4].
['urioTe3e 06 0IMHOKOM OETyHE TIOCBSIIEHBI PA0OTHl MHOTHX aBTOPOB, OJHUMH U3
MOCIICAHUX PpadoT SBISIFOTCS paboTel [5] u [6], ogHako rumore3a a0 HacToOsIICH
paboThl ObLTAa OKa3aHa TOJBKO JJIS YaCTHBIX ciydaeB. Hampumep, B pabote [7]
NPHUBOJIUTCS JIOKA3aTeIbCTBO THIOTE3bl JJII CEMH OErYHOB, YTO SIBJISJICS
MaKCHMaJIbHBIM JIOKa3aHHBIM KOJIMYESCTBOM OCT'YHOB.

OObiuHas (popmMynupoBKa 3aJaud MPEANojaraer, 4ro OEryHbl HMEIOT
CKOPOCTH, BBIp@)KaeMbIe IEIbIMA YHCIAMH, HE JCJISAIIMMCS Ha OJHO M TO XKe
IPOCTOE YKCII0. [ MImoTe3a yTBepIKIaeT, 4To eclid V - MPOU3BOJIbHBIN HA0OP LIETBIX

HOJIOKUTEIBHBIX YKCEN U, KOTOPBIA CONEPKHUT POBHO K YHUCIIO, ¢ HAKOOIBIIUM
1
o0IIKM JeuTeaeM paBHBIM 1, Torqa It € R vvevV || = o The |||

O3HA4YacT paCcCTOAHUC OT YUCJa X 10 OnmKamIero OeJIoro.



2. OITPEJEJIEHUA

Hpemne 4eM IPUCTYIIMTL K A0Ka3aTClIbCTBY THUIIOTC3bl YTOYHHWM BHbI
OJMHOYCCTBA 66FYHOB. Ecan AHAJIM3UPOBATh BO3MOJKHBIC BAPUAHTBI OAMHOYCCTBA,

TO MOKHO BBIACIHUTH CICAYIOIINC IBA BHUJd OAUHOYCCTBA 6€FYHOB:

1) OpnuHOoYecTBOM (MHUHUMAIBHBIM) HAa3bIBACTCS IOJIOKEHHUE, KOrJa

paccMaTpuBaeMbIii OETyH IIEJIOYUCICHHOW CKOPOCTHIO OyAeT HaXOAWTHCS OT
1
COCEJIHUX OETYHOB PACIOJIOKEHHBIX CIEPEAH U C3aJM Ha PACCTOSHUU pr

2) MakcumanbHBIM OAMHOYCCTBOM HAa3bIBACTCA IIOJIOKCHHC, KOr'Ja 6€FYH

LEJIOYHMCIEHHOW CKOPOCTBbIO OyIeT HAaXOAUThCA OT OEryHOB PpacIOJIOKEHHBIX
1
CHEepeaH U C3aJl1 Ha PacCTOSHUU OOJIbILIE YEM p

Taxum obpazom, ecnu OyneT 10Ka3aHO CYIIECTBOBAaHME MUHUMAJIBHOTO WU
MaKCHMaJbHOIO OIMHOYECTBA JJI KaKIOro OeryHa IpH JIOOOM KOJIMYECTBE
OEeryHOB, CKOPOCTH KOTOPBIX SBIJISIFOTCS LEJIBIMUA B3aUMHO IPOCTBIMHU YUCIaMH, TO
OHO OyZIeT JOKa3aTeIbCTBOM BEPHOCTH TMIIOTE3bI 00 OJJUHOKOM OETyHe.

JUisi mpoBeieHHsl aHalKM3a pacipejesieHne OeryHOB MO KpPYry €IWHUYHOU
JUIMHBI U WX B3alMOpPAcCHOJOXEHUs B pa3HbIX MOMEHTaX BpeMeHH OyneM
ucnoib30Bath K-Modens, onpenenenre KOTOporo NPUBOIUTCS HIDKE.

Onpeoenenue 1: Mooenuposanue pacnpedenenusi u 63auUMOpaAcnONONCeHUs

0e2yHO08, 08ULAIOWUXCS C PA3HOU YETIOUUCTIEHHOU CKOPOCMbIO HO KPY2Y eOUHUYHOLL
1
ONUMbBL, 8 PA3HbIE MOMEHMbL BPEMEHU C ULA2OM 8peMeHU pasHo2o At = ” eoe k -

obwee konuwecmeo becynos, nasvieaemces K-Mooens.

Ipumeuanue: Cymma BcexX MaroB BpeMeHH At Ha OJJHOM MEPHOJIC TBHIKCHUS
paBHa 1.

Ecin GeryHsl ABUTAIOTCS 110 KPYTY € IIOCTOSTHHON CKOPOCTBIO, TO TIOHATHO, YTO
B3aMMOPACIIONIOKCHHSI OETYHOB OYyIyT TIEPHOAMYECKH TIOBTOPSTHCS. [loaTomy st
aHaJlM3a Ba)KHO YTOYHUTHL MOMEHTBI Hayajia i KOHIa OJTHOTO IEePHO/ia, TaK KakK JIs
MOJTydeHUsT HeoOX0IuMOi HH(pOpPMAIHK TOCTATOYHO MIPOBECTH aHAIHU3 TIpoIlecca B

paMKax OJIHOTO MEePHO/Ia.



Onpeoenenue 2. Hauanom nepuooa osusicenus 6e2ynog no Kkpyey eOUuHud4Hou
ONIUHBL OYOem CuUmamobcs MOMEHm 8peMenU, Ko2oa 8ce 6e2yHvl Hax00Amcsl 8 MOyYKe
cmapma (Hyneeou memke), a KOHYOM nepuoda Oydem CUUMaAmvcsi MOMEHM
8pemenu, Ko20a Oe2yH, y KOMOpo2o HAUMEHbULAs. CKOPOCMb, CO8EePUIUE NOJIHbII
0bopom no kpyeay, 6yoem Haxooumuvcs 8 mouxe Qunuwia (Hyneot memxe) co 6cemu
opyaumu be2ynamu.

JUIs  yTOUHEHHUsS TIOHSATHS «COCEAHHE OCTyHBD», TPUMEM CIEeAyIolIee
OTpe/ieTICHHE.

Onpeodenenue 3. /{ea becyna, Haxoosauelics HenocpeoCmB8eHHO cnepeou U c3aou
paccmampusaemozo 6e2yHa 8 MOMEHM yyema 8peMeHU, HA3bl8Aemcs cOCeOHUMU
be2yHamu.

[Tpu npumenernu K-MOI€IM UCTIOIB3YETCS TEPMUH «METKA).

Onpeoenenue 4. Memxamu Kpyea Ha3vieaemcsi mouyku COOMEEmMcmeayuue
. 1
Hayauny u KoHyy ompeska OnuHou As = —m, k=12,3...
m

[Ipu ananuse pacnpeneneHuss OETYHOB MO KPYry €IWHUYHOW JUIMHBI Oyaem
UCITI0JIb30BATh TEPMHUHBI «PEAIbHBINY U «(DUKTUBHBIIN OETYH, TOATOMY BBEJIEM €IIIE
OJIHO OIpEEIICHHUE.

Onpeoenenue 5. U3 6cex mk (m, k = 1,2,3, ...) becynos, becynvl 6 koauvecmese
k 3a0annvie no ycnosuro ecunomesvl, HaA3BIBAIOMCA pealbHLIMU Oe2yHaMU, d

ocmalilibHble 6€2yHbl 6 Kouyecmee mk — k, , Ha3vlearomecs QbZ/leM6‘HbZMM 6€2yHClMM.

3. KJIACCU®UKAIIA CKOPOCTEM

[To ycioButo TUIIOTE3bI CKOPOCTH k OETYHOB JTODKHBI OBITH PA3HBIMU TETBIMU
qyuclaMU. DTOMY YCJIOBHIO COOTBETCTBYET JII0OOM HaboOp 4YHcCell MPOU3BOJIBHO
COCTaBJICHHBIX U3 BBIYETOB IO MOIYJIIO K.

B mMonynsipHo#t apudmMeTrke MHOKECTBO YHCET V CPAaBHUMBIX MO0 MOIYJIO k,
Ha3bIBAETCS KJIACCOM BBHIYETOB VU IO MOIYJIO K, M 0OOBIYHO 0003Hauaercs [v]y, npu

3TOM JIF000€ YHCIIO KJIacca V; Ha3bIBA€TCs BBIYETOM MO MOy o k. W3 monynsapHoi
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apu(pMETUKA W3BECTHO, YTO KOJMYECTBO KJIIACCOB BBIYETOB [V], mo mMomymio k,
KOTOPBIE HA3bIBAIOTCSI KJIaCCaMH YKBUBAJICHTHOCTH, PaBHO K.

Ecau ckopoctn k OeryHoB oOpasyeT TMOCIEIOBATEIbHOCTh HATypaJIbHBIX
yucea oT 1 mo k, TO 3TO O3HAYaeT, 4YTO OHU SBISIOTCA HAWUMEHBIIAMU
HEOTPHUIATEeILHBIMUA BBIYETAMHU CBOMX KJIACCOB BBIUETOB 10 Moaymto k. IIpu stom
CKOPOCTH BCEX OEryHOB OyIyT paBHBI OCTaTKaM MO MOAYJIO k, 3a UCKIIOYCHUEM
oJIHOTO OeryHa, KOTOPBIM UMEET CKOPOCTh PAaBHON MOYJIIO K U HYJIEBOM OCTaTOK.

W3BeCTHO, 9TO BRIYETHI KAXKIOTO KIacCa BHIYETOB 00pa3yIoT apuPMETHIECKYTO
MIPOTPECCUIO, IOATOMY CKOPOCTH OET'YHOB MOKHO BBIPA3UTh UY€pPe3 UX OCTATKH I10
Moyt k,

Vip = (r; + k- n), 1)
IJIe 7; — OCTaTOK CKOPOCTH OeryHa 1o Moaysto k; k — KonTu4ecTBO OCTYHOB; M-

MHOXKHTCJIb BBIUCTA.

Ecnun BBIPA3UTh CKOPOCTH 6GFYHOB B KOJIMYECTBE Kk q4epe3 uX OCTATKH IIO

MOy k, TO MONy4YMM HIDKENPHUBEACHHYIO MaTpPUIy BO3MOXKHBIX CKOPOCTEH

(Tabmuma 1).

Tabmuma 1. Marpuria ckopocteir k 6eryHOB Ipu MHOXHTENe n < k

T n=0 n=1 n=2 n=k-1 n=k

1 Vio—™N V11 =7‘1+k V12 =7‘1+2k Uln=r1+(k_1)k Ulk =T‘1+k2

2 vzo =1 Vy1 =T2+k %% =T2+2k v2n2r2+(k_1)k Vak =T‘2+k2

3 V3zg = 13 V31 =7‘3+k V32 =7‘3+2k U3n=r3+(k_1)k 173k =T'3+k2
0(k) Vko = Tk Vg1 = 1% + k Vo2 = T + 2k Vkn = Tk + (k - 1)k Vi = Tk + k2

OueBHIHO, YTO KOJIMUYECTBO BBIYETOB KaXKJOTO KJIacca BHIYETOB MO MOAYIIO K
OECKOHEYHO, T.€. CKOPOCTEH JAIOIINX PaBHbIE OCTATKH MpU MOAYJie k OECKOHEUHO,
no3tomy B Tabmuie 1 mokazaHbl BbIYETHI IPU MHOXHUTENIE COOTBETCTBYIOIIETO
ycinoButo n < k. Ilpu sTOoM cregyeT OTMETUTh, YTO MO YCJIOBHUIO THUIIOTE3bI

KOJIMYCCTBO BbBIYCTOB HC MOI'YyT OBITE OOJIBIIIE MOAYJIsI, TaK KaK OH pPaBCH



KOJIMYeCTBY OeryHoB, modTomy B Tabnuie 1 mnociaeanuit crosler JIMIIHUH,
MOCKOJIBKY CKOPOCTH IOCJIETHETO CTOIOIA IPU MOAYJIE k? Tal0OT OCTaTKH PaBHBIE C
OCTaTKaMU CKOPOCTEH MepBOro ctonoua.

JI1st ynponieHus: aHaau3a B3auMOpaCIIOIOKEHUsI OETYHOB Ha KPYTre CKOPOCTH
OETyHOB KJIaCCU(PUIIMPYEM Ha CIETYIOIINE TUIIBIL:

1. Ckopocmu 6e2ynos 6 konuuecmee k asnaromces eviuemamu pasHvix K1accos
8biuemos no Mmooy k.

1.1. Ckopocmu 6e2ynog 6 konuuecmae k sa6nsa0mces gbluemamu pazHvlx K1accos
8bIUEemMO8 N0 MOOYII0 K, npu 2mom 8ce 8bluemvl UMEION PAGHbIUL MHONCUMED.

DTO 03HAYaeT, YTo MPH JACICHUH CKOPOCTEH OEryHOB Ha KOJIMYECTBO OEIrYHOB
k oOpasyiorcs pasHble OCTaTKM B KOJWYECTBE Kk, SBISIONICHCS dYIeHAMU
nocJenoBaTeIbHOCTH 1enbIX yucen ot 0 mo k — 1. Hanpumep, ckopocTtu k 6eryHoB
COOTBETCTBYIOT CKOPOCTSIM MPUBEICHHBIM Ha OAHOM U3 cToJ010B Tabmuipsl 1 (3a
HCKJTFOYEHHUEM TOCIICTHETO CTOJIONA).

Ecnu ckopoctu k 6eryHOB OTHOCHUTCS K JIAaHHOMY THUITY, TO BCE OHU Ha KaXKJIOM
1iare BpeMeHH, 3a UCKIIOYEHUEM HYJIEBOTO U MOCJEIHETO 111ara BpeMEHHU Mepro/ia,
OyIyT HaXOJWTHCS Ha Pa3HBIX METKAX KPyTa, PACCTOSIHUE MEXTy KOTOPBIMHU PaBHO

1
As = -,
k

1.2. Cxopocmu b6ezynos 6 konuvecmese K A61110mcs gbluemamiul pasHvlx KIAccos
8bIUemo8 no Mooy kK, 00HaKo umerom pazuvie MHOMCUMENU.

Hanpumep, eciaum ckopoctu OEryHOB OyayT COOTBETCTBOBATH CKOPOCTSIM
pPacoJIOKEHHBIX Ha OJHOW W3 auaroHanu Tabmuibl 1 (3a UCKIIOUEHHEM SUYCHKU
MOCJIEAHEr0 CTOJI0NA), TO OHU OyayT oTHOocUTCS K Tumy 1.2. B manHom ciyudae,
Takke Kak 4 B 1.1.1, mpu neneHun ckopocTeil OETyHOB Ha KOJIMYECTBO OETYHOB
00pa3yroTcs pa3Hble OCTATKH B KOJIMYECTBE Kk, 00pa3yrolye Mociaea0BaTeIbHOCTh
nenbix ynces ot 0 mo k — 1.

Ecnu ckopoctu k 6eryHOB OTHOCUTCS K TUITY 1.2., TO BCE OHU Ha Ka)KJIOM I1are

BPCMCHMH, 3a HCKIIIOYCHHUEM HYJICBOI'O ¥ ITOCJICAHCT O IIIara BpE€MCHHU IICpUo/aa, 6yIIy'T



HaXOJUThCS HA pa3HbIX METKAX KPYyra, pacCTOSIHUE MEXAY KOTOPbIMU paBHO As =
1
E.

DTO O0BSACHSIETCS TEM, YTO MHOKUTEIH KJIACCOB BBIYETOB, KOTOPBIM OTHOCATCS
CKOPOCTH OEryHOB, HE BJIMSIOT Ha pachpejiesieHne OSryHOB IO METKaM Kpyra Ha
Ka)XJIOM I1are BpeMEHH, II1aBHOE — CKOPOCTHU BCEX OETYHOB JIOJKHBI TPUHAITICKATh
K pa3HbIM KJIacCaM BBIYETOB.

2. Ckopocmu be2yHos 6 Kouvecmee k senaiomcs evluemamu 00HO20 Klacca
no mooynio k.

B nanHOM citydae MOKeT OBITH JIBa CITy4as:

2.1. Ckopocmu 6ecynos 6 konuvecmae k sgnsaromes gvivemamu 00HO20 KA1ACCa
no mooynio k, a npu mooyre mk, m =2, 3, 4, ... omnHocumcs K pazHvlM K1accam
6bIYEMO8.

Hanpumep, eciu ckopoctu O€ryHOB OyAYyT COOTBETCTBOBATH CKOPOCTSIM,
MPUBEICHHBIM Ha OJHOW u3 cTpok Tabmumpl 1 (32 HMCKIIOUCHHEM SYCHKH
MOCJICAHETO CTOJI011a), TO OHU OYIyT OTHOCUTHCA K TUITy 2.1.

Ecnu ckopoctu GeryHoB oTHOCSTCS K TUIy 2.1., TO Bce OEryHbl B MOMEHTE
BPEMEHHU PAaBHOTO t = k—lz OyIyT HAaXOJIUTHCS OT COCETHUX OCTYHOB Ha PaCCTOSIHUHU
As = 1/k.

2.2. Cxopocmu be2ynog 6 Koauvecmee kK s61a0mcsi gbluemamu. 00H020 K1acca
no mooymo k, a npu mooyre mk, m > 1 00nu omnocames K pasuvim Kiaccam
8blUemos, a Opyaue OMHOCUMbCSL K 8bl4emam 00H020 KIaccda.

Hanpuwmep, €CM  CKOpocTH Kk OETryHOB COOTBETCTBYIOT CKOPOCTSIM
MIPUBEICHHBIX HAa OJHOM M3 CTpOK Talbimipl 1, mpuyeM BKIIIOYAs €ro MOCICIHHUIN
CTOJIOCII, TO OHM OTHOCATCS K TUMy 2.1. OT™METHM, YTO B 3TOM cllydae, OJHa sueiKa
CTPOKH JIOJDKHBI OBITh MYCTHIM, TaK KaK, Kak ObUIO CKa3aHO BBIIIE, KOJIUYECTBO
BBIYETOB JIOJKHA COOTBETCTBOBATH KOJIMUECTBY OCTYHOB.

3. Ckopocmu Hekomopwlx be2ynoe omuocames Kk muny 1, a ckopocmu opyaux
Oe2yHo8 omHoCAmMCA K muny 2, m.e. mpemuii mun cKopocmeu s8JIslemcs CMeChbHo

munosg 1 u 2.



Ecnu sueiiku, Ha KOTOPBIX PacCIOIOKEHbI CKOPOCTH OETYHOB B KOJIM4eCTBE k,
IPOM3BOJIBLHO pazopocansl o Tabnuiie 1, mpuyem Ha CTPOKax UMEIOTCS /1Ba U OoJiee
SYEHKH CO CKOPOCTSIMH OETYHOB, TO Taku€ CKOPOCTH MOTYT OBITh MPUMEPOM
TPETHETO TUTIA CKOPOCTEH.

YtoOnI OBLTO JIeTYE TOHATH KIACCU(DUKAITUIO CKOPOCTEH, MPUBEIEM €IIIe OHO
MOSICHEHUE TUIOB cKopocTel. [l 3Toro 6eryHsl pa3iejuM Ha TPYTIIbL.

Bynem cuntatp, 4TO UMEETCSI M TPy OETYHOB, B KQXI0M IpyTIIe UMEETCs Mo
k 6erynos. Homepa rpynn npucBanBaeTcsi HA OCHOBE MHOXKHUTEJISI BEIUETOB KJIACCOB
no moxyio k. Hampumep, OeryHBI CKOPOCTH KOTOPBIX HMMEIOT MHOXHUTENb O,
oTHOCATCS K Tpymme 0, a OEeryHbl CKOPOCTH KOTOPBIX HMEIOT MHOXHTETb 1,
oTHOCsTCS K rpymme 1, u T.1. Ckopoctu k GEeryHOB KasK10# TPYTITBl COOTBETCTBYIOT
BbIUETaM KaXJ0ro Kjacca umeromux MHoxkutenu ot 0 mo k — 1. Tlomywaercs, yto
B OTOM CJlyda€ MBI HCKYCCTBEHHO YBEIMYHBACM KOJUYECTBO OETYHOB ITyTEM
YMHOXEHUS Ha M.

[Ipu TakoM mOIXOJE KOJIMYECTBO OEryHOB OyAeT paBHO mk, dUTO
IPOTUBOPEUYUTHh YCIOBUIO THUIOTE3bl (KOJIWYECTBO OEryHOB 3adaeTcs, a He
BBIUUCIIETCS), TIOTOMY, YTOOBI COOTBETCTBOBATH YCIOBHIO THUIOTE3bI, OyaeM
CUMTATh, YTO KOJIMYECTBO PEaTbHBIX OCTYHOB paBHO Kk, a OcTajdbHble OCTYHBI B
KouecTBe mk — k sBAs0TCS (GUKTUBHBIMU OETyHAMHU.

Tak BOT, eciii HEKOTOpPbIE OET'YHBI U3 OOIIET0 KOJUYECTBE K PUHAIEKATh K
JIPYTUM TpyIIam, TO CKOPOCTU K OEryHOB OTHOCSTCS K THUITY 3.

Takum 00pa3oM, BeIIIETIPUBECHHAS KIACCU(PUKALINA CKOPOCTEH OXBATHIBACT

BCE BO3MOXKHBIE BAPUAHTHI CKOPOCTEH JIJIs JIIOOOTO KOJIMYeCTBa OETYHOB.

4. 3AKOHOMEPHOCTU PACIIPEAEJIEHUA BET'YHOB

B pesynbrare uccinenoBaHus pacupeleneHHe OETryHOB JIBUTAOLIMXCS C
pa3HOM LEJTOYUCIECHHOW CKOPOCTBIO HAa OJIHOM HANPaBJICHUU 10 KPYr'y €IUHUYHOU
JUIMHBI M UX B3aUMOPACIIOJIOKEHHUSI B PA3HBIX MOMEHTAX BPEMEHU, C IPUMEHEHUEM

K-monenu ObUTH yCTaHOBJIEHBI HUKECIIEAYIOIINE 3aKOHOMEPHOCTH.



PCBYJILTaTBI HUCCIICAOBAaHUA  paClpCACICHUC 6€I‘YHOB IIPUBCACHbBI B

[Tpunoxenun 1.

4.1. 3akoHomeprHocmu pacnpeoenenust 6e2yHo8 He 3a8UCUN OM UX
KOIUu4ecmasda
Pacnipenenenne mo00ro KoJM4ecTBa OSTYHOB IO METKaM Kpyra Ha KaKIOM
nrare BPEMEHH TPOMCXOJUT IO OJHOM M TOW JKe€ CXeMe, T.e. 3aKOHOMEPHOCTH
pacmpezieieHusi OETyHOB HE 3aBUCUT OT HMX KOJMYECTBAa. OJTO O3HAYAET, UTO
pacnpesenenre Jr00ro KOJMdecTBa OSTYHOB IO TOYKAM Kpyra B OINpeIelICHHBIX
MOMEHTAaX BPEMEHH IPOUCXOIAUTH IO OJHOM M TOM ke cxeMme. Hamomuuaewm, 4to

METKaMH Ha3bIBAIOTCS TOYKH, COOTBETCTBYIONINE HAYaTy U KOHITY OTpe3Ka JUTHHON
1
As = — TI03TOMY €CJIM MM CTPEMHTHCA K O0ecKkoHEeYHOCTH (m — ), TOo AS

cTpeMuThes K Hylto (As — 0). Otcroaa cieayer, 4To Ipu OYeHb OOJIBIIUX 11 METKH
CIIMBAIOTCA M IPEBPATSTCS B OJITHY TOUKY. Takum 0Opa3zom, MOKHO YTBEPKAATh, UTO
3aKOHOMEPHOCTH paclpe/iesieHns: OETYHOB HE 3aBUCUT OT UX KOJMYECTBA.
[TockonbKy pacnpeneneHre OEryHOB IO METKaM Kpyra €IMHHUYHOM JJIMHBI HE
3aBHCUT OT KOJIMUECTBA OETYHOB, TO pacHpeesieHue JH00ro KojJuyecTBa OEryHOB
Ha JItoOOM I1are BpEMEHU MOXHO YCTaHOBUTh T€OMETPUUYECKUM CIIOCOOOM.
duznyeckast MOJIeIb paclpeaesieHus OEryHOB M0 KPYTy €IMHUYHOMN JUIMHBI Ha
Ka)XJOM IlIare BPEMEHU M T€OMETPUYECKUI CIOCOO COCTaBIIECHUS paclpeiesieHus

OeryHoB onucansl B [Ipunoxenun 2.

4.2. Buo pacnpeoenenus 6e2yHo8 3a8ucum om muna 0eiumelis
Bun pacnpeneneHus OCryHOB 3aBHCHUT OT THIIA YMCJIa PABHOTO KOJUYECTBY
OeryHOB (J1emuTens):
4.2.1. Ecnii Konu4ecTBO OETyHOB PaBHO MPOCTOMY YHUCIY, TO OETyHbI MOTYT
HAXOIWTCS B OJIMHAKOBBIX METKaX Kpyra TOJbKO Ha HYJIECBOM U KOHCYHOM

arax BpeMeHH.



4.2.2. Ecniu Koau4yecTBO OETyHOB pPAaBHO COCTaBHOMY YHCIYy, TO B Iarax
BPEMEHH, KOTOpbIE€ HMMEIOT OOIIMN KpaTHBIM C JeiIuTeneM, OeryHbl
pacmpeensoTcs Mo TOYKaM, KOJIMYECTBO KOTOPBIX PaBHO OTHOIICHHUIO
KOJIMYECTBAa METOK Kpyra mk Ha HaumMeHbIee oOIlee KpaTHOE MEXKIY
KOJIMYECTBOM I1aroB BpeMeHu U aenurteneM lcd(mk, T). B atom ciydae,
KOJIMYECTBO TOUYEK, HA KOTOPHIX HAXOAATCS OCTYHBI HA pacCMaTPUBAEMBIN
MOMEHT BPEMEHH, BBIYHCIIAETCS IO (hopmMyIie

0; = mk/lcd(mk,T). (2)

4.2.3. Tlockoneky O; < mk, ToO B Takux MOMEHTaX BpPEMEHHU JBa M Ooiee
OeryHOB OyJyT HaxoOJIWUTbCS B OJMHAKOBBIX TOYKax Kpyra, 06e3 yuera
HYJIEBbIC U KOHEYHBIC IIard BpeMeHH. B kax10i1 Touke Oy 1yT HaXOAUThCS
OETyHBI, CKOPOCTH KOTOPBIX OTHOCSTCS K OJHOMY KJIACCy BBIYETOB IIO
Moayso paBHoro O;. OTO o03HayaeT, 4YTO CKOpPOCTU OETyHOB,
HAXOJISAIIUXCS B OJTHOM TOUYKE, OTJIMYAETCS HA YUCIIO KpaTHOTO O;.

Pacnipenenenne 7 u 9 GeryHoB 1o METKaM Kpyra Ha Ka)KJOM Illare BpeMEeHU

noka3anbl B Tabunax 1.1 u 1.2 [Ipunoxenus 1.

4.3. Pacnpedenerue npoucxooum no cxeme YyeHmpaibHou CUMMEMpUU
PacripenesneHre OeryHOB Ha OJTHOM IEPHO/IE IBMKCHUS MPEICTABISICT CXEMY
IIEHTPAIbHON CHMMETPHH, T.€. pacipe/ieiicHre OeryHOB IO TOYKaM Kpyra Ha BTOPOU
TIOJIOBUHE TICPHOJa IBIIKCHHUS SBJISCTCA 3CPKAJIbHON KOIMEH paclipeacicHus
OeryHOB Ha IIEpBOM MOJIOBHHE nepuoaa. OTCIoa CaeayeT, YTO IS YCTAHOBJICHMS
OJIMHOYECTBA OCT'YHOB JIOCTATOYHO IPOBECTH aHAJIU3 TOJBKO HAa OJHOM IOJOBHHE
TIepHOoa IBHKCHUS OCTYHOB.
Pacnipenenenne OEryHOB IO CXeMe [IEHTPAIbHON CUMMETPHH 10 METKaM KpyTa

Ha Ka)kJIOM II1are BpeMeHu nokas3anbl B Taomumax 1.1 u 1.2 Ilpunoxenus 1.
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4.4. PaccmosiHue medcoy be2yHamu y8eaudusaemcs 00UHaAKo8o
Ecnu octaTku ckopocTeit 6eryHOB 1O MOJYJIIO PaBHOTO KOJHUYECTBY OCTyHOB
MIPEACTABIISIET HETMPEPHIBHYIO TOCIECIOBATEILHOCTh HATYPAIbHBIX YHCEN, TO Ha
KOKIOM IIIare BPEMEHH PACCTOSIHHS MEXIy BCEMH COCEIHUMH OeryHaMu
YBEITMYHUBAIOTCS OJJMHAKOBO, €CITM HE YYUTHIBATh HAJOKEHUS TPACKTOPUN OETyYHOB
IpyT Ha napyra. JlaHHas 3aKOHOMEPHOCTh HE TpeOyeT MOSICHEHHS, IOCKOJIBKY ITO

O4YCBHUIHO.

4.5. Pacnpeodenenue becynos 3asucum om ocmamrka cKopocmell
Pacripenenenne OeryHOB MO0 METKaM Kpyra €IUHUYIHON JUTMHBI HE 3aBUCUT OT
CKOpOCTel OCTYHOB, a 3aBUCUT OT BEJIMYMHBI OCTaTKa MOJIYYCHHOTO B PE3ybTaTe
JIeJICHUS CKOPOCTH OETYHOB Ha 00IIee KOJIMYECTBO OETYHOB. DTO OOBSICHSICTCS TEM,
YTO IMPHU UCIOJIb30BAaHUU A —MOJENHU OEryHbI, CKOPOCTU KOTOPBIX UMEIOT PaBHbIE
OCTaTKH TpH JIeTICHUU Ha 00I11lee KOJIMYECTBO OETYHOB, HA Ka)XJIOM IlIare BpeMeHU

6y,Z[y'T HaxXoAUTbCA B OAMHAKOBBIX MCTKAX Kpyra.

4.6. Bce 6ecynvl obpazyrom napol
Bce OeryHbl OTHOCHTENBHO J1I00OOr0 BbIOpaHHOTO OeryHa 0Opa3zyroT mHaphl,
KOTOPBIE Ha Ka)JIOM IlIare BpeMEeHH OYyJyT HaXOJUThCS OT BHIOPAHHOTO OeryHa Ha
OJIMHAKOBOM PACCTOSIHUM B 00€ CTOPOHBI OT Hero. Ecin konruecTBo 6eryHOB paBHO
YETHOMY YMCIly, TO OJJUH OeryH oOpa3yeT mapy ¢ BHIOpAaHHBIM OET'YHOM, MO3TOMY
Ha KaKJIOM Il1are BpeMeHU OH OyJeT HaXOAUThCS C BRIOpAaHHBIM O€TYHOM Ha OJHOU
TOUYKE UM Oy/eT HaXOAUTHCS HA PACCTOSIHUM V2.

[TosicHeHnE JaHHOM 3aKOHOMEPHOCTH NpUBeeHO B 11.1.2 TIpunoxenus 1.

4.7. Paccmosnue om 8vi0panto2o be2yna u 00 opyaux becynos oopazyrom
MHOJHCECMBO HUCe]l, CoOOmeemcmeayrouee 1ooomy b6e2yny
Ecnu ckopoctn 6eTryHOB MpECTaBIISIET HEMPEPHIBHYIO MOCIEIOBATEIBHOCTD
HATypaJbHBIX YHCEJ, TO PACCTOSHUSA OT JIF0OOTro BRIOpAaHHOTO OEryHa J0 APYTHX

6CFYHOB Ha OOAHOM IICPHUOAC ABMIKCHUA MCHACTCA OJMHAKOBO JI1 BCCX 6CFYHOB.
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JpyruMu cioBaMH, pacCTOSIHHSI OT JIFOOOTO paccMaTpuBaeMoro OeryHa A0 JpYyTrux
OeryHOB, IPH JIFOOOM KOJIMUeCTBE OeryHOB k (MM mk), Ha KaX/JIOM IIare BpeMeHU

OJTHOTO TIepro/a 3abera 00pa3yroT MHOXKECTBO YHUCET,

Re={rlr="0;1<n<mk 1<t<mk;ntmkeN} (3)

KOTOPOE COOTBETCTBYET JIIOOOMY OETyHY.

Ecnu mar Bpemenn uimeeT oOliee KpaTHOE ¢ KOJIMYECTBOM OEryHOB mk, TO
AIIEMEHTHl MHOXKECTBa R; OyIyT MOBTOPSTHCS, T.€. B TAKMX MOMEHTAaX BpPEMEHU
KOJINYECTBO YHUKAJBHBIX 3JEMEHTOB MHOXECTBa OyJIeT MEHbIIE KOJINYEeCTBa
oerynos mk. [loatromy ecnu yOpaTh U3 MHOKECTBA MMOBTOPSIIOIIEHCS 3JIEMEHTBI, TO
B TAaKUX MOMEHTAaX BPEMEHHU, KaXKJIOMY JIEMEHTY MHOKECTBA COTIOCTABIISICTCS B
u Ooisiee OeryHoB. B qpyrux miarax BpeMEHH, KaXIOMY JIEMEHTY MHOXECTBA S;
COTOCTaBIIACTCSA OANH OeryH. [Ipu 3ToM cocTaB M MOCIEA0BATEIHHOCTD AIEMEHTOB
MHOYECTBA HE 3aBHCUT OT BBIOPaHHOTO OETryHa, 0/IHAKO, COMTOCTABJICHUE YIIEMEHTOB
MHOXECTBa R; 3aBHCHUT OT paccMaTpuBaeMoro OeryHa.

[IprMepbl MHOXKECTBA PACCTOSTHUM OT paccMaTpUBaeMOro OeryHa J0 JPYrux

oerynoB npuBoautcs m.1.3 Ipunoxenus 1.

4.8. Konuuecmao 3axpvimulx MemokK

C yBenMuYeHHEM 3HAYCHHUS MHOXUTENS JENUTENsl M  YBEJIUYHBACTCS
KOJIMYECTBO OETYHOB, TaK KaK TOSIBISIFOTCS (PUKTUBHBIC OCTYHBI, M KOJIMYECTBO
METOK KpyTa, YTO O3HAayYaeT JACTAIU3AIMI0 MUHUMAJIBHOTO paccTosHus As = 1/k,
HEO0OXOMMOTO JIJI BOSHUKHOBEHUS MTOJI0KEHUS OJMHOYECTBA, HA MEJIKHE OTPE3KH
As,, = 1/mk, npu 3tom Y, As,, = As.

[ToaToMy mipu gemurene mk ajigs TOro 4TOOBI paccMaTpUBaeMbIil OETyH
HaXOJIUJICS B TOJIOKEHUW OJMHOYECTBA J[Ba OCTyHA C3a/IM U CIIEPEIU €T0 JTOJDKHBI
HaXOJIUThCS Ha PacCTOSHUHM MAS,,, TOTa U3 BCEX METOK Kpyra mk HECKOJBKO
METOK OYyIyT 3aKpbITBIMH I OJWHOYECTBA. [lOCKOJNBKY B JaHHOM CiIydac
U3MEPSETCS KOJIMYECTBO METOK Kpyra, a HE PACCTOSHHE MEXKIY METKaMHu, TO

KOJHMYCCTBO 3aKPbBITBIX METOK KPYyra BEIYHUCIIACTCA 110 q)OpMy.HC



12

C=2(m-1). (4)
OTMeTUM, 4YTO KOJMYECTBO 3aKPBITBIX METOK Kpyra 3aBHCUT TOJBKO OT
MHOJKUTEJSI, T.€. OHO HE 3aBUCHUT OT KOJUYECTBA OETYHOB K, UTO COOTBETCTBYET
dbopmyiie (4).
Takum o00pa3zoMm, eciii B yKa3aHHBIX METKax Kpyra B KosmyecTBe ( =
2(m — 1) Oynyt HaXOAUThCS pealibHbIe OCTYHBI, TO PacCMaTpUBAaEMbIi OCTyH He
MOKET OBITh OJJUHOKHM.

[Tpumepsl 3aKpbITBIX METOK NpuBoAuTCs 1.1.3 Ilpunoxenns 1.

4.9. Konuuecmso omkpuimvix Memox
Konn4yecTBO OTKPBITBIX METOK JJIsi OJAMHOYECTBA MOKHO BBIYHCIUTH I10
dbopmyie
L=mk—-2(m—-1)—1, (5)
WIH
L=m(k—-2)+1. (6)

B dopmyne (5) mochemHss 1 moka3biBaeT METKY, KOTOpas 3aHSTO
paccMaTpuBaeMbIM OETYHOM.

N3 dbopmynel ciaeayer, 4To 4eM OoJibiine m TeM OoJblie Oynert L, kK Tomy ke L
3aBUCHUT U OT k, T.e. OHO B OOJBIITMHCTBE CITydasX YBEIUYUBACTCS OBICTPEE YeM
KOJIMYECTBO 3aKPBITHIX MEeTOK Kpyra C. Hanpumep, eciu k = 4 pasnuna L u C Oyner
pu JTr000M m Oynet paBeH 3, a st k = 5, 6, 7, ykazaHHas pa3HUIlA C YBEIIMUESHUEM
m Oy/IeT YBeTUYNBATHCS.

Taxkum 00pa3om, U3-3a TOTO, YTO MPU YBEIMYCHHH METOK Kpyra KOJIHYECTBO
peanbHBIX OCTYHOB HE YBEIMYMBACTCH, TO C YBEIWYCHHEM M TIOBBIMIACTCS
COOTHOIIICHHE KOJIMYECTBA OTKPBITHIX METOK M KOJHMYECTBA PEAIbHBIX OCTYHOB.

OnHako ciaeayeT OTMETHUTh, YTO MPU YBEIMYEHUHU M COOTHOILICHHUE 3aKPBITHIX U
c
OTKPBITBIX METOK — OyJeT CTPEMUTHCSI K KOHEYHOMY YHCITY.

[IpuMepbl OTKPBITBIX METOK npuBoanTcs 1.1.3 Ilpunoxenus 1.



13
5. JOKA3ATEJIbCTBO I'MIIOTE3bI

VYCTaHOBIEHO H JIOKa3aHO, YTO paclpe/eieHue W B3aHMMOPACIOJIOKEHHE
OeryHoB, O00JaJaOIIMX Pa3HOM LENOYUCICHHOW CKOPOCTBIO, CTapTYIOIIHX
OJTHOBPEMEHHO C OJHOM TOYKM M ABUTAIOIIMXCS MO KPYry €IWHUYHOM UIMHBI B
OJHOM HAIpaBJICHUH, HAa KaXJAOM IIare BpPEMEHH IMPOUCXOIUT Ha OCHOBE

3aKOHOMEPHOCTH, SIBJIIOIIEHCS O0IIel /ISl JIF0OOTO KOJIUYeCcTBa OCTYHOB.

N3 cka3aHHOro CcleayeT, 4YTO €ClId Tunore3a OyJaeT JOKa3aHo Ui
OMPENICICHHOTO KOJMYECTBA OEryHOB, TO MOXXHO CYHMTaTh, YTO OHa SBJISIETCSA

JOKa3aHHBIM I JIFO00T0 KOJNYECTBA 6€FYHOB.

5.1. ,ZZOKCZS’ClmeJZbCWlGO HEBO03MONCHOCMU 06p(l306dl—lu}l NoJIONCEHUA

MAKCUMATIbHO20 0OUHOYECEd.

HeB03MOXXHOCTP MaKCHUMAaJIBHOTO OJUHOYECTBA Ul KaXJ0ro OeryHa Ipu
JF000M KOJTMYECTBE OETYHOB JIETKO JJOKa3bIBACTCS HA OCHOBE IBYX OeTyHOB. Tak Kak
B JIAHHOM ciy4ae Jt000il BhIOpaHHBIA OeryH (IIE€pBbI WM BTOPOIl) HE MOMKET
OTOpPBAThCS OT CBOMX COCENEH, HaXOJAUIMXCSA CHEpeau U C3ald, Ha PacCTOSHUU
oomee uwem 1/2, Tak Kak y Jr000r0 M3 HUX €CTh TOJBKO OJIMH COCEJ, KOTOPBIi
OJTHOBPEMEHHO SIBJISIETCS €r0 COCeaOM U crepeau u c3aaud. llostomy eciu
paccTosiHUE OT paccMaTpuBaeMoOro OeryHa 10 OeryHa HaXOMSAIIErocs Crepenn
Oyner Oombiie 1/2, To paccrosiHME€ OT paccMaTpuBaeMoOro OeryHa jo OeryHa
HaXOMSIIErocs C3aad HeMpeMeHHO OyaeT MeHblne 1/2, TMOCKOIBKY cymMma

pPacCTOSIHUI TOKHA OBITH paBHa 1.

C y4eToM BBIIETIPUBECHHOTO J0KAa3aTeIbCTBA, B 9TOM paboTe MPUBOAUTCS
JIOKQ3aTEIbCTBO CYLIECTBOBAHUS IOJOXKEHUS MUHHUMAJIBHOIO OJMHOYECTBA IS

KKJI0TO OeryHa mpu JTH000M KOJIMYECTBE OCTYHOB.

5.2. Jloxazamenvcmeo eunomesvl 01 NepP8O20 MUNA CKOPOCMell
Kak Ob1710 cKka3aHO BBIIIE, €CIIM CKOPOCTH OETYHOB MPUHAJJICKATh K Pa3HBIM

KJ1accaM BeIUETOB 10 Moy o k (IlepBoiii TvI ckOpocTelt), TO OETYHBI HA KaXKIOM
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iare BPEMEHHU paCHpeleAIOTCA 10 Pa3HbIM TOYKaM Kpyra, 3a HUCKIIOYEHUEM
MOMEHTOB BPEMEHU COOTBETCTBYIOLIMX CTapTy M (uHumy. Jpyrumu cioBamu,
€CJIi CKOPOCTH OETYHOB JAlOT Pa3Hble OCTATKH IO MOIYJIO K, TO CyIIECTBYIOT

MOMEHTBI BPEMEHH, KOrja Bce OeryHbl OyJyT pacIloOkKEeHbl Ha pa3HbIX TOUYKax
1
Kpyra, pacCTOSIHUE MEXIy KOTOPBIMH PaBHO AS = P

Takum 00pa3zom, MOKHO YTBEPKIAATh, UTO €CJIM CKOPOCTH OETYHOB OTHOCHUTCS
K TEPBOMY THUITy, TO KaXabld W3 k OeryHOB OyAyT HaXxOJWTHCS B IOJOKCHUU
MUHHAMAJILHOTO OJTMHOYECTBRA.

[Ipy H>TOM HECIOXKHO JOrafaTthbCs, 4YTO TMOJOKEHWE MHUHUMAIBHOIO
OJIMHOYECTBA JIJIsi OETYHOB, Y KOTOPBIX CKOPOCTH OTHOCSTCS K THUIY 1, 00pasyrorcs,
JIaXKe €CIIU CKOPOCTU OETYHOB UMEIOT OOIIMI IeIUTEIb. DTO OOBSICHSIETCS TEM, YTO
JUISL JAaHHOTO THIA CKOPOCTEH - TJIaBHOE HE MOBTOPSIEMOCTh OCTATKOB CKOPOCTEH
OETyHOB, a TAKOE€ MOKET OBbITh, KOTJa CKOPOCTH OETYHOB UMEIOT OOIIHI ICIUTEb.

5.3. [okaszamenvcmeo eunome3swvi 0Jisk MOPO20 MUNA CKOPOCmeu

B nanHOM ciydae cKOpoCTH OETYHOB B KOJHMYECTBE K SIBIISTFOTCSI BBIYCTAMU
OJIHOTO KJIacca Mo MO0 k.

CornacHo kiaccuuKauu CKOpOCTEH, B JTaHHOM CIIy4yae CKOPOCTH OEryHOB
IIpY JICJICHUU HA KOJIMYECTBO OEryHOB k NMaloT paBHBIC OCTATKH, a MPHU JIEJICHUU Ha
km (ecoem = 2,3,4 ..., m € N) garot pasHble OCTaTKH, IPUIEM OCTATKH CKOPOCTEH

COCTaBJISIIOT apu(pMETHUECKYIO Mporpeccuio. B 3ToM ciyyae GeryHbl Ha KaxaoM
1
niare BpEMEHH paBHOro At = - OyIyT HAXOAMUTHCS HA OJUHAKOBBIX TOUYKAX Kpyra.

Tak Kak oOCTaTKM CKOpOCT€l O€ryHOB B JaHHOM CIlydyae COCTaBIISIIOT
apu(PMETUIECKYI0 TPOTPECCUI0 U BCE OETYHBI CTAPTYIOT C OJIHOHW TOYKH, TO
MOHSATHO, YTO PACCTOSIHUE MEXIYy BCEeMH OeryHamMu OyIyT YBEIUYUBATHCS

onuHakoBo. OTcroma cleayer, 4YTO BCE OETyHbl OJIHOBPEMEHHO JOCTUTHET
1
MOJIOKEHUS], KOTJ]a PACCTOSIHUE MEXy HUMH OyJyT paBHO AS = P DTO 03Havaer,

YTO JJIs1 JAHHOTO CTy4yasi HEMPEMEHHO CYILIECTBYET BpeMsi, KOrJa Bce OeryHbl OyayT

HaXOAUTHCA B ITIOJTOXKCHHNHY MUHHUMAJIBHOI'O OAMHOYCCTBA.



15

OTMeTI/IM, YTO IIOJIOKECHUE OAHMHOYCCTBA 6GI‘YHOB, CKOpPOCTH KOTOPBIX

OTHOCHUTCA K JaHHOMY THUITY 2, KaK OBLIO CKa3aHo BbIIIC, BO3HUKACT IIPHU MIaAre

1
BPEMEHM PAaBHOTO t = -— , KOTJa BCe OeryHbl OyayT HaXOAWUTHCA OT COCEIHUX

oeryHoB Ha paccrossaun As = 1/k.

5.4. Jlokasamenvcmeo eunome3swvi 0Jisk mpemve20 muna ckopocmeu

Jiia ciydas, Korjja CKOPOCTH OETyHOB OTHOCHUTCS K THITY 3, YTOOBI CKOPOCTH
OEryHOB J1aBajiil pa3Hble OCTATKH HEOOXOIUMO MOBBICUTH 3HAYCHHUE JCTUTEINS, T.C.
JUIst OETYHOB B KOJIMYECTBE K MPUHSATH ACTUTENIEM YHCIIO paBHOE km.

OT nNOBBILIEHUS AETUTENA 3aKOHOMEPHOCTU paclpeleNneHus OEryHOB He
MEHSIETCSI, MPOCTO B JAHHOM Ciydae, OyJeT CUUTAThCS, YTO MO KPYTy €AUHUYHOMI
JUTMHBI OynyT Oeratb OEryHBI B KOJIMUYECTBE KM, CKOPOCTH KOTOPBIX OTHOCATCS K
tuny 1. Y3 3T0ro xonndecTBa pealbHbIMU SBIISIOTCS TOIBKO K OEryHBI.

Kak Ob110 cka3aHo B 1.4 B MOJIETH BCe OETYHBI B KOJIHYECTBE K OTHOCUTEIIBHO
J1000r0 BRIOpaHHOTO OeryHa oOpasyloT mapbl. beryHsl g1000i1 mapsl Ha KaxaoM
mrare BPEMEHH HaXOJATCA Ha OJMHAKOBOM pACCTOSSHUM B 00€ CTOPOHBI OT
paccmarpuBaemMoro OeryHa. Ilpu »3ToM Joka3aHO, 4YTO paccTOSHUS  OT
paccMaTtpuBaeMoro O6eryHa 10 Apyrux OETyHOB Ha Ka)XJIOM Iare BpeMEHU OJHOTO

nepuoja 3abera 00pa3yrT MHOXKECTBO YHCETT

n

Re={rlr=20;1<n<mk; 1<t<mk;ntmkeN}

KOTOPOE OTHOCHUTCSI K JTI000OMY OeryHy.
OTcroma cieayer, 4To eciu y JI000ro oJHOro OeryHa u3 4mcia mk umeeTcs

MOMCHT BPEMCHH, KOIr'lda OH 6yII€T HaxoanuTCs B OAUMHOYCCTBE, T.C. HA PACCTOSIHHUU
1
s = ; OT COCCOAHUX 6GFYHOB criIcpean M C3aad, TAKUC MOMCHTBI BPCMCHU

HEMPEMEHHO BO3HUKAET Y IPYyTUX OCTYHOB.
Takum o0pazom, moKa3aHO, YTO eciu V' - MPOU3BOJILHBIN HAOOP IIENIBIX

MOJIOKHUTENBHBIX YUCEI UV, KOTOPBIN CONEPKUT POBHO k ymcio, Torna 3t € RVv €

1
V oty = —» T.€. JIOKa3aHO BEPHOCTH [HIIOTE3bI 00 OZMHOKOM O€ETyHe.
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