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PACEMITRRBACTEN YILPABAREMOE ABHAMCTHE MATCPHAALHON TOUKHY £ Hethamanpossii ol Madcoi
HHIEHHES HO  yNpspasomyio dreadnpo,. TIocTpoens YOPARASHIGEH (Y HELES & oM
npH qJH}lE}tp-uHﬂ.HHuﬁ AHIHH  QCPCRAICTSHEN, ROTOREH  OOECIHETRBGET (R rH s
BHOH TOMKM B Ha3aAn KoopapiaT §ecEod DACCKOOTIE AR BOER ADUYVCTRMLIE S cy
c CAHDH roMxod  pepesasosonsay. TpauosTon KRSEDHETHISCKH CXaMa  YIpaisciiEs i
BHE DLI,EIIKH HPeNEH (P REea A B TEPHHIBAGEDE COCTOAITHE AAE [JEIARYHLIE 1
METCPMAAEHOT TOHKR

1. MocTaHOBKA 2aAaTH YOPABACIHA, PACOMOTRHM YIPABAREMOPR ARG
"l-_l-‘:ihbl-mﬁ POUKH © OAHOH CTEleHBK) CBODOALL. YPamiloHHe ABMMEHNR
HMERT BHA,

mr=u £1.1)
X —oBofiendas KOOPAMHATA TOUKM, ¥ — YHpPaBAflOmas CHAG
frpe.nnﬂnﬂraew;i. qTo Macca MToURR HehHECHDORAHA, HO TEaNOAMTO B
BAAAHHEY TPeARAaY

m, <m=M (1.2
~ Ha yupasamontyro cHAy HEAGKEHO CASAYVIOMee orpaiinyueiime:
M —m
b <1+7. rae maxy = ——= (1.3
M+m,

TpebyeTcad NOCTPONTL  ONTHMAaALHOS YIpaeBaeHKHe B diopMe cHETe3a
i"(ﬂ-}x Tame qro npe AKGoM 3HATeHHH MacOhl M, YAQBAETBODHKOILEM OTpa-

#ﬂ‘lﬂﬂmu (1.2), neaxan TPAEKTOPHA ABIDKEHUA TOYKH NPHBOAHASCL B HATaA0
AT (DasoRoOro Irpm:'rpam:'rna pH hHKCHPOBEHHOT AMHHE [CPERAIOUS-

HUS, HOCTPOSHHON AAS Macchl 1 (He Hapymas O0UHOCTH, MOMHO CHUTaTl
[ . -

cm =(M +my)2) Tpebyercs TakKe NOCTPOUTE VUPABASIGUIYIO QYHKIIIO ©

MUHHMAABHEIM SHCAOM TOYEK MEpeRAlUSHHA W, NPH BO3IMOMHOCTH, COXPAINTE

OFpaHHue e :u o |

2, Cuutes 3apagM yipasaedua. Mocaeayes cHavana 3aaauy ONTHMAALHOIT

TIPHBEACHHS MATePHAARHON TOYKH B HAYAAD KOODAMHAT TNPH OrpaHAYcHUR
75



;1a| =1 ¢ durcupopannoi Maccoii m' . Masecrio [}, aro asm 3aaanH0f Maccml

EHHTE3 QUTHMAABHOTD 10 DRCTROASTICTEHI VIIDABACHIA HMEST popMy

=1 mpu  x>0m x2-m'x’)2
: -1 npt X <0wux>mi’ /2
ulx, %)= . . (2.1)
1 npu x:b-ﬂnx{-m'i'fz
9 .
L npr  X<0ux<mi’/2

FroT Iakon YTIPasAsLHEA TOAHOCTRID CNpeACAAeTCR KB
neperAlcveni x==m'%’ /2, Moance Bpessi | IpHBEASHUS MaTepHAARHOH
TOMKA M3cChl M, YUPABASEMOR [0 3aKOHY (2.1), B3 HAYAARHOTO COCTOMHIA
(x;.%,) Ao Tepuunarsaoro cocrosmms (Uﬂ] paBHG

oL

T I e i f L B
T=m% +2{m'C . =m'i, + 23/m'x, +m'* %] |2

upn €. =x, + ,‘:':émr;"?. =1 [2:2)

F=-mi, +2\/-m'C,, mpu €. = Xy —x%,m' (20 (2.3}

2.1, Meoagayes NobeAoHKe CHOTEMAL (1.1 8 cayuae, Korag Macca o rosEl

HO COBMAAAET 00 AHateHuem M [IpeAncAosKHM CHabdAa, YTo Macca Touks M
MENBIIC TAPaMeTPA KPHBOR IeperAode A, T.e.

Wy Sm<m 2.4}

PazoBhiMH TRACKTOPHAME ABMMEHHA TOUKH MECCREL /W OpH OlpDalMYeHIH

| <1 amasieres ceMeficTro napadon x=tmi 2+ C 1] Ha durl HHP O

WIHHEH MAnOpaKeHa KpuBas HepexAKMenuil, oTBeTalclllas Macce M u

OrPpaHYeHII |H'£1 A TOHKCH CHAGIIAOR AHHHe# — OTHCYalolias Macos M
HRH Orpadiyenan o= 1.

Ilyers  crnagara da-
x HqaAbHAH TOYKA HaXOAMTOH
BEILE KPHIEOH Neperanigc-
it AOB (dr 1) Tpaex-
TORHA  ABHMEHUH  3AECH
COCTOHT M3 ABYX Bevsel
mrapation. B mepBoM  cay-
S, KorAd HaYaALllad

rouka A (x,,%,) Haxo-

ARTCR  MEFAY  AMHMEMH
OB u OF 1o npn cox-
PAHEHHH  AHHMH  TICpEek-

E A i
R Dur 1 .\_EU‘-IEHIM,'I! AOB CER A
ACATRHA  ABMTATBCE O
napadoae CEMORACTEA
y=—mx"f2+C (C=x,+x;mi220] mou u=-1 Ao TOUKH HepeceUenHd
} o I

; " L
B ¢ opanmaroi X, =[2C,-"(m—m'])-'—’. Adaee, ecad HE HIMEHRTL BEARUHITY
VIPARAIOILER PYHELHE § , BOIMOMHOCTH KoTopol ME uMees (1.3), ro Touka

]



MORET ABMIATECH AD HAYAAA KOOPAHHAT BADAL AMHMH neoperacsenns B0 opu
CHOABIAINEM perimMe vopabaerus (cdur. 1] Maferas MHOIOMHCASHHBY TOREK

nepexAldendd Ha ydacrke Tpaektopus B O, B pamrax orpansvenns (1.3}

mo—m'
VIPABARIOIIVIO UVHKLMIG OTIpeAeau™ B BHae H=—l—7 rae p=——-<1U
m

Mpu sros andns B0 ssaserca Tpackropiel ABUMEHHS TOTKH © MACccoi 0
(2.4), AHAAOIHYHO  MOMHO  NOCTROMTL  3aK0OH  YIPABASHHA o dasoBLie
TRaeKTOPHE ABMAKEHHA TOYKH, KOTAG Ha'daAbHad TOYWEKA (.‘fu,i:’) HAXCAHTCA B
obaacTax 2,34 (der. 1]

CHATe3  ONTHMANBHOTO 0O BpeMeHH  VHOPABABHHA C Oﬂ.j{ﬂﬁ TOUROH
HeperAKHeHUs IPH CoXpaHedsi adaun teperaovenns AOB  uweer Bua

: $2 f
:f_] mpu  x>0wu x>=—mx" /2
| . 3,
t=1 mpy  X<0ux>mx’/2
PO {1+T‘|} np x>0 nx=-mz*2
I.f{.l't-l'}zﬁ ) T, {20
| 1 npu  x<Umx<mx"/2
. .y
1 opu  X>0ux<-mx7/2
: Sl
|_ {i +7) npu  x<0ux=mi" 2
m—m
e = ——=40
n

Tak Kak YHRABADEME 'IIIJL"I!EZXUI.'&.H'J." I Uﬁpﬂ'l'ﬂﬂﬂ COAIN, TO MPHCANCARPAEEEL,
HT CRA3L UMEET SOAMOMITOCTR: B Kr'_!JR,."I.,l:[I:{ MoMeHT BpeMeHH OIpeAcAHTH KaK
dhascree COCTOAHEE ARMMCCINGL TAK W MAcCy MaTepHasBHON Todrm (g 3
ChacaopateasHo, B dopayvae (2.5) agadeHye 7] CUHTAoTCH HARSCTHRIM

B!ZIE‘HE! ARACITHA MOEHCLY TIraEAMN ;"‘2'1 1 M E 1 panHo
- -~ ; S A
to=mli, — &)= rrr(.r,_, ~ 20/ (m—m }) a or Togkn B, A0 Hadasd Roopad-
Har— I =N, = n:r‘Li,u'ECI.J'im — ' |.}
B Y
(CASACBATEABHO, MDAHOS BPEMA ABMMKEHHA MaTePHAABHOH TOMKH MACTHL M7
¥3 HATAALHOTO cocTOAMMA (X,,%,) Ao tepMmmastsoro coctosmus (0.0) npn
VIPABACHMH [2.5) papdo

T=t 4; =miy+ W-E{m - m'F. C=x, ~x;m{2<0 {2.6)

ﬁ.]ra.-*.r_n'wmn Q?]IFIE,&L‘.".}'IH_‘."'I'{_!H AR Lale HI‘.IEME‘HH. ABRHMEeHHA b-lﬂ'['E:DHﬂ."n]:'ll(_:lﬁ
TOMKH B CAYI4E KOTAR TPAEKTODHA ABHKEHMA Jaynpdercs B odaacTix 2,34
(donr, 1), cOOTBETCTREHHO

T=mi, +2m+m)C,  C=x,+xim/220 (2.7
T'=—mi, +20m —m)C. C=x,-%m/220 (2.8

I'=—mx, + \,l'—_?,(m +m')C, C= %, = X250 {2.9)

22 peanoaoxuy  Tedepk, YTO MAcca MarepHMassHoi TOUKH O0ABIDE

HAparMETRA KPHBOH NepeRAKYeHi, 1o ecte M o <m <M  Tlpu orpasniedin



[
i”! <] it ARKCHE

yipasaeHds {21 Tpask-
'i'Oplr!ji ABHMEOCHEA MATD-
p]1&ﬂhl!0ﬁ TOYENR MaCohl
m npeacTaRAfieT cofof
T Al COHPp@&Ah,  COASRHaLVID
- e Bt s GecROHeSIos YHOAD BHT

e O * kob (2] Hrodn B sakoHe
Yo Y VIIPABASHHA Nepekabie-
TEmag Chegn o HHe  ApOHCXOAMADG  He
Al T Goases CAHOTD [razda,
yHpasAfiomas  pyHELHa
ADAEHA TIPHHATE 3IHATC-

wng |ul =1+ 77 11.3), rae
Ppr, 2 m—m
n=——7—>0, mnoche
m
BRINCGAA MATERPHAARHOA TOYEKHY Ha :n':punym NMEPEKAIOERITHA AR
He  wapyviias  OBHIHOCTH,  MOMHO  CMHTAThE  9TO HaaakHAag  ToYKA
TRAEKTONAY HAXO0AHWTCH BRHIOS AMHHH TepeRARTeHH Ao 2 (A pan

AMITHM T[_'IL'LHR'l'[J[JMH ABFACHHH TOYEWM 3ACCH COCTOHT M3 ABRYX VHACTEONL, OT

y F . - -

nagarkHod  roukw  Aix. x, ) no napafose X =-—my ,.-"IQ Ty (durd
- 3

wrpuxosas  asmmwms), rae Oy =X, +¥m2>0 a0 touku nepecenenus

'
. w: rih
B X = —[?.f_ p _,-"{.FH + m )}'1] e o®kpuBoi nepekamdennas ACMT L A satew ao
HAHAAG KOODAHHAT — O AHHRH neperaosenny 5,0

Epesa ABHMEHHA MEHAY TOEKEMN A, i A,

i " PABHO

i =m{i‘n it .‘r';'l ]= m‘{.i:r, + .\,"IZCU Ia’(m + mr-”, a o TOuKH Bl-. A HAYAAG KOODAM-

H&T PaBHO [, =—mM'X,.

CASACBATEALHO, NOAHOE BpeMs 1 ABMMKEHHS MaTePHAABHON TOMKH MACChl

L
m—m
M, yupasafeMod oo zakony [2.5), ras = e =>{, ®a wmavaieHOID
n
COCTORHER {x,.,,i',:,} AG TEPMHHAABHOID COCTORHHA {U,DJ [ERHD
F=mx, + \;E[m + m'V]Cn : €, =x,+xmi2>0 {2.10)

B caymae. worps HadasnHad TOYHA {IU.JED} HAXOAMTCR  HEHEe  AHIEH

nepexawouenuin AOB, To Bpems  asMmens OAPEACASIETCR  CABAYVEOLLM
o paaom

U=miy, + 4= 2m+ m'E'U. C,=x, —% m2<0 (2.11)

KuGepHeTAlECRYIO CXEeMY VIPABACHHA MaTepHaABHON TOUKH © Hethik-
CHPOBaHHOI MaCcol Mo 3akoHy (2.5) MOMHO UPeArTaBnTh & srae (dur 3

L HPAKTHYECKON TOUEM 3peHid Takde 3aAauH MGIVT BOIHMEHYTh OpH
YVIPAaBACHIE MEXaHH9eCKUX CHOTeM, TICPEeMBINAIOIIMY TRVIKL, MACCHE KOTOPLIN
MOUYT MEHATECH B 38AAHHBIX [OpepsaaX M CHOTEMa YIPasARHHA HKOTOPRLIX
OITHMarRHE 110 OLICTROASHCTEHES  AA  KOHKPETHOTO JHAUeHHA  Macoh

T



}Taa, [Mopofnele 38A4YH  OpPH  PA3HEX MOUTAHoBKAY 1
BaHms pAcCMOTPCHEL B TAKHMX padorax, Kak 12-4],

i, _ o (1)

m

cy “, W g £,

mian ngpemm_qmmﬁ. OTROTAHILIES aDANCTPY m' X (ﬂ) — TpasrTopHE

: ., .
w= x‘.(f}— xﬁ(r]. E=m—m .
4 Tur, 3
PABHEHME BPEMEH ABWKEHHS AAA pAZAHHHLEX AHaMeHWHE  Macs

Hoit Touxy. OBo3HANM Tepes T7 npesa ABHKEHWI TOUKM MACChi

HAYAARHOTO COCTOSMHMA {xm_i:u) A HauARA KOOPAMHAT (PH 3dEOHT
- {2.5). Ecam macca Mm MATEPHAABHON TOMKH  COBlaAaet oo
m', To ynpaeaenue B copme cumresa (1] GOECTIeUMBART Be
e B TepMAHAABNCE coctofine (00) 38 MUIHMAALHOE BREMIL. Bpeaea
B 9TOM cAyIae OyaeT
™ =m's, +2m'C,, C, =x, +xom' /2 (343
e smacca M He COBIAAGCT € PACUETHRM 3HaveHWeM mo,To
(B0 CAGAYIOULEE YTnepiEagnne [2];
T < T2 apw m<nt' (4.2}
Macca M MaTepHAABHOR  TOMKHM  oAblle  aHaTeiui m'.oTo
MBEE CACAYIOMIME AGMMEL
1a 1. [lyers m <m<M . Torpa
T LT 2F) (3.3]
AokasaTeabcTno. Cornacio dopmyae (2.10), umeem

T = Mz, +2(M + m')C Cp =%, +50M /220
??--'-—m:cﬂ+..,|'2im+m E L 'ﬂ-i—iﬁm,&:sﬁ

Cy w C, HeoTpuUaTeALNE!, TO NpH =0 copaseasnsll

e COOTHOLIEHNA:
72



T =M, + 1,..1"2_{1;1{ + m')(;r” +i M fEJ > mx, + J E(M + m'Ixn_-r X ‘.&] >
= mi, + -.,.."IE(m +m'Nx, +5im/ 2_) = PN S 4 v"im + m'H;r,_, + j:,:-m,EJ >

> M, + 24 m'{xﬂ + _E:,fm*,fﬁj =T

CaepoBaTeALHO, T;;" =T 2P0

Eoan &y <0, To Tpaextopust Apusmenua RamacH B3 ToTex pastHBAETCd Ha
ABa yuacTka. O6oaHauuM depes B, Toury, s koTopoi Tpaewropus A8, aAgu-

FEHHH TOMKEM MACCHE M BRIXOAHT Ha EPHURYIS Uepekargeaad A0 char.4
{TOHKaH CHAOIIHAR AMEMS), OT HaYaABHOT TOTKH A, voura ¢ maccon m'
CHAYAND ARHAETCA 1O Ayre dapatioasl X =m'x 2+ o voukn B (AN
AUHRA], &4 20TeM — 00 KpPHBOH NeperAlNeHdil A0 TOUKM B_,_ Tawx Haw
TRASKTORHA ABMMMEHHS TOUKH Macchl M AeNT IHEe TRACKTORHE TOMEN
MACCH ", To 0

: ¥ OXHATACT e A
ABHAETCH © DOALIIET IO
MOAVARD  CHODODCTERD W,
CABADHATEARHT,.  ORICTDee

& ACCTHTART COCTORHIS

e

B, . Bropo@ yuaciok uz
Az coctoAnus ., An navwasa

- KOOpAWHAT  obo  TOuRW
R3 A MROXOAAT OAMHAKOBD
1 [losromy ToasHce  Bpems

ABHIHOHHA MaTepHAALIIGH
i 4 TOUKH MACCL] '

MEHEIS, e BE M
ABMMEHIA TOYKH Maccel M. Tagaf ke cHTYalHs copaBeasuna AN TOUOK

maccel M o M (durd—ronras cnabumas u IWITPHXOBAHHAM AHHHH), Acvya
ADKaZAHA.
Aemma 2 Uvern m' <m” <M | Torsa 17 < T (3.4

Aorasarcancreo. Coradrdo droparyae (2:10), uMeam

T = M, \2(M e mYx, 4 52M)2)

T = et 2M 4"z, + M[2), 3, 4+ 52M 250

- 4 "
CAPAOBATEALNO, MO YCADBHIO AGMMEL HMOST MeCTo Ty =T, . Aewma

ACKAIATA,

el




LTy = min o max I,
1 Mg S SM g s '

areAbcTBO. M3 yreepmacunit (3.2) u AeMMul | BHEITEKAET paBeHCTAD

. TO eCTh IPH 3aK0He yupaBacuwa (2.5) © AGRIM DapaMeTpoM

OUMM OTPAHMTEHHIO (1.2), ACABIIE BCEIG ABMIKETCH TOMEA

el AomycTEMoll Maccst M . CoraacHo aemme 2 min.;.r T.:," =Tq .
- M ShyE L
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