MexaHuka. Kypc nekuuu
MpunoxeHue K nekumn Ne20. Ctp.258. (c ncnpaBneHnamun)
6. KosieOaHus npu cyxoM TpeHUH

Panee paccMaTpUBaIUCh
KOJICOaHUsSI TIPU SKUJKOM WIIM BSI3KOM
TPEHUH, Korjaa cuia TpEeHUs

MPOTNIOPIIMOHAJIBHA ~ CKOpocTH.  Jlid
1

CyXOTO (Ky7I0HOBCKOTO") TPEHUS
HECMOTpPsI Ha  TOCTOSTHCTBO  TIO

Puc.20.6.1 BEJIIMUMHE CUJIBI  TpPEHUs  3ajada

ycinoxHsercs. Vicxomnoe ypaBHeHHE
- > - > >
ma= Fynp+ N+G+ Fmp

B ITPOEKIIMAX HA TOPU3OHTAIBHYIO och OX 3amuiercs Kak

2
m% =F,,. tF,, . =—kx=sign2(v ,x)umg, (20.6.2.1)
2
U d_z(+£)(:_3ign2(vx’x)ﬂg ’
dt® m

rne K — xodddunment ynpyroctu, ¢ — KO3GQOUIMEHT TpeHHs. 31eCh HE JeacM
pa3anuuil Mex1y Ko3(pUIMEeHTaMu TPEHUS CKOJIbKEHUS U TTOKOSI.
HauanpHbie yciioBusi, KOTOpbIE OyAYT ONpPEAENATh pEeUIeHUE, UMEIOT BUJT

dx
Ko =% o leo=Vor (20.6.2.3)

3HakoBasi GYHKIUS 371eCh YK€ 3aBUCUT OT JABYX MEPEMEHHBIX U OMPEEIIeTCs
CJIOJKHEE, YeM OOBIYHO

1, v,>0
-1, v <0 1 v,>0
sign2(v,,x)=<-1 v, =0,x>0, sign(v,)=40, v,=0. (20.6.3)
1, v,=0,x<0 -1, v, <0
0, v, =0,x=0

[Ipy cyxoMm TpEeHUHU TEJI0 MOXKET HAXOAUTHCA B COCTOSIHUU IOKOS, JAXe €CIIU
Ha HEro JAeMCTByeT Kakas-Iu0o0 cuja, He MPEeBOCXOAsIIas MaKCUMaIbHOIO 3HAYCHHUSI
CUJIBI TPEHHUS TIOKOSL.

SIBleHME OCTAaHOBKM M 33J€pXKKM Tella B OTKIOHEHHOM OT CPEIHEro
ITOJIO’KEHUH, B KOTOPOM JENCTBYIOIIAS HA HETO CO CTOPOHBI MPY>KUHBI CHJIA HE PaBHA
HYJIIO, HAa3bIBAETCA 3aCTOEM.

Hampumep, cyxoe TpeHHE B TOMAIIMITHUKAX H3MEPUTEIBHBIX HPHUOOPOB CO
CTpeJIKaMH, OTPaHUYMBAET UX YYBCTBUTEIbHOCTh. Hamnuue obmactu 3actost gemnaer
HEOIPEAECIEHHBIM TIOJI0KEHUE PABHOBECHS, B KOTOPOM YCTaHABJIMBAETCS CTpPEJIKA

! 3akon Fmp = 1N uacro HasbiBaroT 3akonoM Kynona (1im AMOHTOHA)
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IIpHU UBMCPCHUAX, TO €CTh OI'PaHNYIMNBACT TOYHOCTb N3MCPCHMU.
Ycnosue PAaBCHCTBA CUJI TPCHUA U YIIPYTOCTHU OAIOT I'PaHUIbI o0acTH 3acTos

pmg _ ug _ g

|x|<a=

Kk m
" a)2_47z2T2’ rzxea):\/%, T=27Z'\/%.

[Ipu pemeHnn 3amaun yqoOHO TEPEUTH K Oe3pa3MEpHBIM TMEPEMEHHBIM H

napameTpam

ot X=X v Yo KX

X

a \Y

a

T dt

dX

NI
d'Z' a " x! "a mﬂ k ILl k

—=aw—=V,V

[Toryuaem oObIkKHOBeHHOE, MU depeHIaTbHOe, TUHEHHOE, ¢ TOCTOSHHBIMU
KO3 PUIMEHTaMH, HEOTHOPOJIHOE YpaBHEHUE BTOPOIO MOPSIKA.

d’x . dX X . dX
> +8ign2(—, X)+ X =0, wm >+ X =-sign2(—, X), (20.6.6)
T dr T dr
B KOTOPOM HET MapaMeTPOB U PEIICHUE 3aBUCUT TOJIBKO OT HAYaJIbHBIX YCIOBHIA
x| =%, X v (206.7)
dr
VYpaBuenue (20.6.6) coaep>KUT JiBa XOPOIIIO U3BECTHBIX MPEACIbHBIX CIydas.
Ta6numna 1
IIpu orcyrctBum cunbl tpenus (u=0, |IIpu orcyrctBum npyxunsl (K =0,

a — 0) — rapMoHHMYECKHE KOJCOaHUS TIPU
OTCTYTCTBUH 30HBI 3acTOs. M3 MCXOMIHOTO
ypaBHeHus (20.6.2.2) nmeeM

d’x dx
—+Xx=0,v,=—.
dr dr
Pemenue ¢ HauaabHBIMHU YCIOBHAMU:
Xx=C,cosz+C,sint X, =C,
v,=-C;sint+C,cost’ |V, =C,

[Monyuaem X = X,COS7 +V,,Sinz,

X=X +V3, CoS(z —17,),

7, = arctg Yox

X
OCTaHOBKH. OTOT Cllyyail peanusyercs,
ecmn X, >>1 w/mm V,, >>1.

WA rie

— BpeMs B TOYKE NEPBOU

a—> o, — 0, T— ) — TopMOKEHHUE C
MOCTOSIHHBIM YCKOPEHUEM BHYTPH 30HBI
3actos. 13 (20.6.2.2) umeem

2

d“x )
— =-sign2(v,, X .
e gn2(v,, x) 19

Vv, =V,, —sign(v,, ) uot.
Ilpu Vv, =0 nBwkeHue BooOHIE HE
HayHETCs. MIHaYe OHO 3aKOHYUTCA NpU
t. = VOx _ VO
O — - i .
sign(Vo, )49 19
t2

X = Xy + Vo t = sign(vy, ) 19 B

JTOT ciy4ail peanusyercs, ecnu X, <<1
n/mm V,, <<1.

VYpaBuenue  (20.6.6)

COJICPIKUT

pa3pbiBHYI0  (YHKIHIO, TI03TOMY

WHTETPUPOBAHUE MMPOBOIUM IMOATAITHO, B Mpeeax KaXa0ro pazmMaxa OTJAeIbHO.
3agaya cCUMMETPUYHA, O3TOMY 0€3 OTpaHMYCHHS OOLTHOCTH MOYKHO CUWTATh,
yro Beeraa X, =0, a HayanpHast CKOPOCTh MOKET OBITh Pa3HOI 110 HAIIPABICHUIO.
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6.2. /IBuaxenune 6e3 HAYAJIBHOI CKOPOCTH
CHauvana paccMOTpUM IpocTod ciydai, xorma V,, =0, To ecTb ABHKEHHUE
BJIEBO HAUMHAETCs 0€3 Ha4aJIbHOM CKOPOCTHU U3 KpaiiHel npaBoi Touku (puc.20.6.1).
N3 (20.6.6) monyuaercs
d*X

2

+ X =+1. (20.6.12)
dr

Pemenue uiieM B Buze
X =C,cosz+C,sint+1

d—X:—Clsinr+C2 cosz
dt

W3 HayaIbHBIX YCIOBUH ITOIYYUM
X,=C,+1 [C =X,-1
: :
0=C, C,=0
OxoHYaTeIbHOE pelieHre Ha 3ToM dTarne (N = 1)
X =(X,-Dcosz +1 X =Acost +1
., W . ,rae A=X,+1-2n,.
V,=—(X,=Dsinz V,=-Asint

3aMeTHM, 4TO 3TO PELICHHE CIIPaBEeIIMBO TOJIBKO pu X, >1. B nHOM ciyuae
ABWKeHHE BooOIe He HauHETCes, U X (7) = X,.

DTan 3aKOHUMUTCS, KOTJIa CKOPOCTh CTAaHET PABHOM HYJIO, TO €CTh MpHU
7, =7 = 7N, n koopauHate X, =2— X, .

Ecnu mipu 3TOM Teso BBINLIO 3a MpeAesibl 00JIacTh 3acTOS B OTPUIIATEIILHOMN
00acTH, a 3TO BO3MOXHO TOIBKO mpu X, >3, TO HAYHETCA CICTYIOIUN 3TaIll
(N, = 2) nBMXKECHHUS BITPABO, ONTMCHIBAEMbBIN YpaBHEHHUEM

d*X

dz?

Y HAYaJIbHBIMU YCJIOBUSIMH, SIBJISIONIMMUCS KOHEUHBIMU JIJI TIPEABIYIIEro dTara.
Pemenue uiem B Buae

+X =1, (20.6.16)

X =C,cos7+C,sinz -1

d—><=—Clsinr+C2 cost

W3 HavasbHBIX YCIIOBUM MTOJTYYUM
2—-X,=Ccosr-1 |C =X,-3
0=-C, ’ C,=0
OxoHuaTeIbHOE pelIeHrne Ha 3ToM 3Ttare (N, = 2)
X =(X,-3)cos7 -1 X =Acosr -1
., WM _
V, =—(X,-3)sint V,=-Asint

DTOT 3Tan 3aKOHYUTCA, KOTZla OISATh CKOPOCTh CTAHET PABHOW HYIIO, TO €CTh
npu 7, =27 = 7N,, u koopauHate X, = X, —4. W Tak nanee.

,rne A= X,+1-2n,.
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Takum 00Opa3oM, MOXKHO MOJY4UTh OOIIMEe (DOPMYNBl Al KOOPAMHATHI U
CKOpOCTH TeJia

X =(X,+1-2n)cosz —(-1)"
V, =-Asint

3n1ech N — HOMEP TEKYIIEro MOJyNepUoa, I HOMEP 3Tara HHTErPUPOBaHUS,
trunc(x) — GyHKIUSA B3ATHS 1IEI0M YaCcTH Ynciaa”, Hanpumep, trunc(2,71) = 2.

Takum o0pazoMm, moiydyaeM KoJjiebaTenbHOE [BIKEHHE C Oe3pa3sMepHBIM
NepuoAoM 27 W JIMHEHHO YOBIBAIONIEH AaMIUIUTYIOM, YTO SBIAETCA CEPbhE3HBIM
OTJIMYMEM OT KojeOaHud T1pu BA3KOM TpeHuu. Kpome Toro, JBUKEHHE
IpeKpalniaeTcs He B MOJI0KEHUH paBHOBeCUS Xpn= 0, a B IPOU3BOJIBHON TOUKE BHYTPHU
obmactu 3acros —1< X <1.

T

, TIe n=trunc( j+1. (20.6.20)

T

3 IMOCJICAHCTO MOKHO OLICHUTH HOMCP ITOCJICHCTO JTalla KOJIeOaHWUIA.
-1<(X,—2n, +1)coszn,, — ()™ <1

Tabauma 2
N — 9€THOE Ny — HEYETHOE
-1<(X,-2n,+1)-1<1 -1<(X,-2n, +D)(-)+1<1
-1<X,-2n,<1 -1<2n,-X,<1
-1-X,<-2n,<1-X, X,—1<2n <X, +1
X, +122n > X, -1
Xo=1_ X+l Xo=1 oy KXot
2 m 2 2 2

To ecTh B 000uX CiIy4yasix HOMEp dTalna BBIYUCISETCS OJUHAKOBO, HO B 3aBUCUMOCTH
oT X, OepETcs jeBast WM npapasi TpaHuIla, Tak Kak Ny — [EJI0e YHUCIIO.

Koopnnnara B MOMEHT OCTaHOBKH Koopaunara B MOMEHT OCTaHOBKH
T, =7, T, =72
X, =X, =-2n, +)(+D) -1=X,-2n, X=X, =2n, +D)(=D) +1=—(X,-2n,)
N3 mociaemHero BHAHO, YTO €CIH Xo — 4YETHOE YHUCIO, TO OCTaHOBKA

MIPOM30MIET CTPOTO B IOJIOKCHHHM PABHOBECHS, a €CJIM HEYETHOE — Ha TpaHUIIe

obnactu 3actosi. [Ipu npon3BoIbHOM Xy OCTAaHOBKA OY/JIET BHYTPU 00JIACTH 3aCTOSI.
JlaHHOE perieHue B Oe3pa3MepHBIX NMEPEeMEHHBIX MPH HaYaJIbHOM OTKJIOHEHUU

Xo = 9,5 npencrasiaeno Ha puc.20.6.2. O6macTh 3acTOs BbIACICHA TEMHBIM IIBETOM.

Taxke Ha pHUCYHKE TIOKa3aHbI MOMEHTHI BpPEMEHHM TIIPM OCTAaHOBKaxX M

ACUMIITOTHYECKUE JTMHUH TSI aMIUTHTYIbI KOJICOAHWH, YpaBHEHUS KOTOPHIX MOYKHO

MOJIYYUTh U3 CICAYIOMNX COOOpaKCHNUH. 3a Mepruo ] aMIUTUTYAa YMEHbIIaeTcs Ha 4

AX -4 X-X, 2

AZ'_E’ T T

X :—ET—F Xo-
T

2 .
B Maremaryke omnepanyio OnpesieNieHHs] [EeJION YacTH YHCiIa 4acTo 00O3HAYAr0T KBaJIPATHBIMH
ckoOkamu, Hanpumep. [2,71]=2.
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OTcroa Takke MOKHO MOJIYYUTh OIICHOYHOE BpeMsl 3aTyXaHHsl KoJieOaHui

T

m2 2

X,

~
~

KOTOpPO€ TOYHO COBHIANET € 7, IPH YETHBIX Xo, TO €CTh P OCTAHOBKE B ITOJIOKECHUH

PaBHOBCCHA.

1
R e B B e A

= &

o SRR
b= - EMANNTUNRSEON

P RpRS—

“ ¢ EPeME PCTIRORER -3

N

|
]
1
|

Puc. 20.6.2. 3aBucuMOCTH KOOPAMHATHI U CKOPOCTH OT BPEMEHM.

N3 rpaduka CKOPOCTH TaKKe XOPOIIO BUAHO, YTO MOCJE KaXJIOW OCTAaHOBKHU
HaOII0AaeTCsl U3JIOM KPUBOM. DTO M TOHATHO, TaK KaKk B 3TOT MOMEHT BPEMEHH

YCKOPEHUE MEHSCTCSI CKAaUKOM.

Ha puc.20.6.3 noxazana ¢a3zoBas
TPACKTOPHUS, TO €CTh 3aBHCUMOCTH
ckopoctd oT KoopauHatel Vy(X), wu3
KOTOPOM  TakXKe  XOpOIIO  BHJIHO
YMCHBIIICHNE aMIUTUTY/IbI KoJeOaHui Ha

IIMPUHY 30HBI 3aCTOA 32 KaXKIYIO
IIOJIOBHHY IIEPUOJA.
3aMeThM, YTO BCE€  PACUETHI

npoBepsutich B cucteMe Mathcad mytem
CpPaBHEHUSl AHAJIMTHUYECKUX PEIICHUN U
YUCIEHHBIX METOAOM PyHre-KyTTsI.

B pa3MepHBIX IIEPEMEHHBIX
peuieHue BBITJISIAUT CIEAYIOIIUM
obpazom:

X =(xO —(2n —1)“ngjcos %t —(—1)”’ung,

X

vV, =— h(xo—(2n—1)"'1—mgjsin £t , n=trunc 1
m k m

Puc. 20.6.3

(20.6.21)

LS

+1:trunc(§j+1 )
z\m T

P. B. Pomanos

Cyxoe Tpenue 5



6.3. /IBu:keHNne ¢ HAYAJILHOI CKOPOCTHIO
[IycTh Teneps B HaYaJIbHbIH MOMEHT BPEMEHH y Tejla CYIIECTBYET CKOPOCTb,
HaIpaBJIeHHas BIIPaBO WK BIeBO. YpaBHeHue (20.6.6) mpuHUMAET BUT

2
:jj >§ +X=-1,npu V, = (;—X 0=V, >0 (20.6.25)
T T
YUITH
2
d >§ +X=+1,mpu V, = (;—X o =V, <0. (20.6.26)
T

dr

OTOT chaydail OTIMYAeTCsl OT PACCMOTPEHHOIO paHee CYIIECTBOBAHUEM
HYJIEBOTO 93Tama, MoKa Ipy3 MNPUXOAUT B MOMEHT BPEMEHU 7y B MEPBYIO TOUKY
OCTAHOBKM C HYJEBOM cKopocThblo. IloToM BCE NPOUCXOAUT aAHAJIOTUYHO
PacCMOTPEHHOMY paHee.

[ToBTOpSsIE MOATATHOE MHTEIPUPOBAHME, TMOCIE AHAJIOTUYHBIX MPEABbIIYIIEMY
CIIy4yar0 HECJIOKHBIX, HO TPOMO3JIKMX BBIYACIECHUNA MOYKHO MOJIYYUTh OOIILYIO
bopmymy.

3nech enié pa3z HeOOXOIMMO MEPEOPEACTUTH 3HAKOBYIO (DYHKIIUIO

onl 1V, =0
signitve) =1 ;" g
Takoe ompeneneHue ctaHeT Oojiee MOHATHBIM, €CJIM BEPHYTHCA K Pa3MEpPHBIM
MIEPEMECHHBIM.
Torna

A = \/(xo +signi(V,, )’ +V. , 7, = arcsin%,

X =signl(V,,)| (A —2n)cos(z —7,) - (<" |,
Vx = _Signl(\/OX)(Ab - 2n)Sin(T - z.0) )

rne N=0,1, 2,3... — mo-npexxHeMy, HOMEp TEKYIIEro MOoJymnepuosa, Uil HOMEP
dTama WHTETrpHpoOBaHWs. HadanbHOE IBIWKEHHWE N0 TEPBOH OCTAHOBKH CUHTAEM
HYJICBBIM DJTamoM. 3aMETHM, YTO 7y yJA0OHee BBIpaXaTh dYepe3 CHHYC, Kak
HEpa3phIBHYIO QYHKIIUIO C JIETKO OMPECISIeMbIMHA 3HAKAMH.
JIerko noHsTh, 4YTO OCTAHOBKU MPOU30UIYT B MOMEHTHI BpEMEHHU 7, =T, + 77N.
YpaBHEeHNE ACUMOTOTHYECKHX JIMHAA MOXXHO TIOJYYHUTh U3 CICAYIOIINX
cooOpakeHuil. B Hayase COOTBETCTBYIOIIETO (HE HYJIEBOTO) ATamna
T=7,M =1 X, =A -2+1=A -1
T, =7,+2m,N3=1, X;=A —-6+1=A -5.

DTH TOYKHU JOJDKHBI JIexKaTh Ha ipsiMoid Buga X =Kz +Db.

[Tosmyuaem
K = 2
{ A, —1=kz,+b { 4=-27k T r
A -5=K(r,+27)+b |b=A -1-Kr, bZA)—1+ETO
/4
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Torna ypaBHEHUE aCUMIITOTHI

A(7) =—£T+ A, —1+Er0 Z—E(T—TO)+ A -1
T T T

Otcroia MOXKHO OLIEHUTh BpeMs 3aTyXaHUsl KoleOaHui
2 T
0=—;(Z’m -7,)+A -1 7, zE(A) -1 +7,.

TouHo 31O BpEMs OIIPCACIIACTCA KaK B IIPCABIAYIICM CJIy4dac. B MoMeHT koHEUHOU
OCTaHOBKH 7, =7, + 7Z'nm I'Py3 HaXOJUTCA BHYTPH 00J1aCTH 3aCTOA.

—1<(A,—2n_ )cos(zn,)—(-1)™ <1.
Pemas 310 ypaBHEHME, TTOJIydyaem

Taomuma 3
Bo Bcex cnyyasx, Ag — uéTHOE
Kpome Ay — 9éTHOE (ecmt Vi = 0, Xy — HEUETHOR)
n, = trunc(%) n,= trunc(% -1)

Mopyie KOHEUHOM KOOPANHATHI PABEH

3 H]

3nech {X}— crannaprHoe 0603HauCHKE APOGHOIT YacTH mca X. {X}=Xx—[x].

|Xm|:

3HaK KOOpPpAWHATBI 3aBUCHUT OT 3HAKa HayaJILHOU CKOPOCTH W HOMCpa KOHCYHOTIO
oTalla.

YacTtHbie clydan:

A

|X.| =1, ecrn -~ Lieoe, T0 ect Ao —4éTHOE YHCIIO.

A

X | =0, ecn 5= * 5. 10 ecTh Ay —HEUETHOE YHCIIO.

Ecnu met HavansHOM cKkopocTH, TO A, = X, +1.

‘Xm‘:‘z{xo;l}_q

X |=1, ecnu X, — HeuérroE UnCIO.

X,,|=0, ecn X, — uérnoe uncno.

3mech Ke 3aMeTUM, 9TO 2trunc(%) #trunc(A,). Hampumep, ecm Ag=5,3, T0O

2trunc(2,65) =trunc(5,3), 2-2#5.

OOmumii BUI 3aBUCUMOCTH KOOPJAWHATHI U CKOPOCTH OT BpeMeHu mpu Xo = 7 U
Vox = 6 (nn=4) npencrapien Ha puc.20.6.4

XOopo11o BUAHO, UTO MPU KaXJA0W OCTAHOBKE U3MEHSIETCS HAKJIOH KacaTelbHOMN

K TpaduKy CKOPOCTH, TO €CTh YCKOPEHHE MEHSETCS CKAYKOM, KaK 3TO U JOJHKHO
OBITH MIPU Pa3pPHIBHOM U3MEHEHUU CHJIbI TPEHHUS.
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0 ' .
' ' . [ wazzamce
' .

© : : b = e
“ % mpeEy OCTMTRER-

Puc. 20.6.4

OOmuii BU 3aBUCUMOCTH KOOPJIMHATHI U CKOPOCTH OT BpeMeHHU Mpu Xo = 9 U
Vox = -6 (Ny=4) npencrasicH Ha puc.20.6.5

-« ppewx oCTANODER-D
== DPEME OCTAMODKE-S

/X
A:ee'\\ T

Puc. 20.6.5

6.4. DHepreTnka u myTh
[lepenumem popmyiy (20.6.2) B Buae

d"tx +kx=F (20.6.33)

m

1 yMHOXkUM Ha V,dt =dX. ITomygaem mv,dv, +kxdx=F v dt.

mpx-x

Tak kak cuia TPCHUA BCET A ITPOTUBOITIOJIOKHA CKOPOCTH, TO

2 2 |

d(m"x +ﬁj ——umglv,|dt, (20.6.34) -
2 2

TO €CTh T€OpeMy 00 U3MEHEHHUU MOJIHOU

MEXaHUYECKON DSHEPTUU MNpU HAIMYUH  °f

nuccurnatuBHon cuibl. EE ke MOkHO °

3amucaTh Kak

2 2 2 2
(mvX Lk j_(mvxo . kxoj:_ﬂmgH’

2 2 2 2
(20.6.35) ¢
rae [/ — nyTh, IPOWICHHBIN TEJIOM.
B 6e3pazmepnbix nepeMmennbix (20.6.35) npuHUMaeT BU

6

Puc. 20.6.6
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V2 o X; VA &

Ha — ﬂ+_0 - X4 — , (20636)
2 2 2 2

rne [1,=I1/a — 6e3pa3MepHbIil MyTh. 3aBUCUMOCTh SHEPTUH, OTHOPMHUPOBAHHON Ha
HAYaJIbHYIO HEPTHUIO, OT BpeMeHU mpezcTasieHa Ha puc. 20.6.6.
6.5. IlyTs 0e3 HaYAJIBLHOM CKOPOCTH

[Ipu TakOM IBUKEHUU 0 TTOJTHOM OCTAHOBKH TEIO NPOUAET MyTh

2 2
XO — Xm
2

Kak yxe ormedanoch, Mpu UYETHOM OTKIOHEHWHU OCTAHOBKA MPOU30MIET

cTporo B nosokenuu pasHoBecus (Xn, = 0), u Torna I, = XZ / 2. Ha pucynke 20.6.7

17, = (20.6.37)

cMojienrpoBaHa 3Ta cutyauus npu Xo =10, u oueBuaHO, 4TO TyTh paBeH S50

0e3pa3MepHBIX SAMHUIIL.

K BBIUKCIICHUIO YT MOXHO MOJOWTH U no-apyromy. 13 (20.6.20) cnenyet

Otan (nonynepuon) | HauansHast koopnunara | Koneunas koopauHarta | NOyTh
1 Xo -Xo+2 2Xo-2
2 'X0+2 X0'4 2>(0-6
3 Xo-4 -Xo+ 6 2Xo- 10
4 -Xot+ 6 Xo- 8 2Xo- 14
5 Xo- 8 - Xo+10 2Xo-18
T, = (2X, - 2) + (2X, —6) +...= 21X, — (2+6+10+..) = 21_X, — 2'2+4é(”m D, .
2-2+4-(n_-1
IT,=2n_X,— 2( m )nm:2nm(X0—nm).
3mece Np — YHCIO DTalloB. 10N o
Hcnons3oBaHa ¢opmyia CyMMBI — ° '
apu(METHUECKO  MPOTPECCHHU. 7 an -
[Ipy  OCTaHOBKE  KOHEYHas )
KOOpJMHATAa JOJDKHA OKa3aThCs 1 : -

Xo-2np<1l. Takum oOpazom, (Xo- :3
1)/2<n,. -

:
2t
1
BHYTpH 00JIaCTH 3acTOsl, TO €CTh - f’

n >2Xo=t (20.6.40) o

m — 1

. Puc. 20.6.7
—  Omwxkaliiee 1IeJ0€  YHUCIO

cBepxy. M3 puc.20.6.2 momydaem, uro Nn=(9,5-1)/2=5. Torma nyre [1,=2-5-(9,5-
5)=45. Tot xe pe3yabTat oueBuaeH u3 (20.6.37) npu koHEeYHO# KoopauHATE XN =0,5.

Ecnau nBrxeHue MPOMCXOIUT C HAYaJIbHOM CKOPOCTBHIO, TO CIEAYeT 100aBUTh
PACCTOSIHUE 10 TIEPBOU OCTAHOBKH.
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