NEKUMA 2 w
AHannTUUYHA MexaHuKa

Cwvovporcanue

1. BexTop BrioBa CKOpOCT.
2. PasnaraHe Ha YCKOPEHHETO 10 OCHTE Ha €CTECTBEHHS TPUEABD.

1. BexTop BIJIOBa CKOPOCT.

e BexropHa OyHKIMS r = r(f) Ha CKaJapeH apryMeHT ! .

* IpeiCTaBsHE
r(t) =x®Oi+ y()j+z(Ok,

i,j,k- €IMHHYHN BEKTOpH IO KOOPAUHATHUTE OCH Ha JlekapToBa cucTeMa

e 00mg cnyqaﬁ: € ,e,,e; - CAWHUYHH BEKTOPH 110 KOOPAWHATHHTC OCH HA

JACHO OpHCHTHpaHa KOOpAHHATHA CHCTEMA, KOUTO ca d.)}’HKI_II/IH Ha BpEMETO
¢ TIPOU3BOJHA Ha BEKTOPHA q)}’HKI.II/IX

%r(z) = 5(0)e, + x(1)é, + (e, + Y(O)e, + 2(t)e, + z(F)é,

%r(t) =x(t)e, + y(t)e, + z(t)e; + x(2)e, + y(t)e, +z(r)e,

® IIpH IOCTOSIHHA TOJIEMHHA BEKTOPHT H IPOM3BONHATA MY Ca
HepIeHINKYIAPHA

de ;
e, J_Tl win e, L&, Te.
4

€, JIeXY B paBHWHA,yCTIOpe/IHA Ha OTIpeleIeHaTa OT APYTHTE ABa €AUHHIHH

BEKTOpa
CHE "
e, =de,+a'e,

aHaNOrM4HoO ¢, =b'e, +b%, , é,=c'e,+c"e,



OIIpCACHAHEC Ha KOHCTAHTHUTE

a'=ése,, a" =¢,e, = e, =(¢,e,)e, +(e,e,)e,

U

b'=ee,, b" =¢e,e, e, =(e,e;)e; +(e,e,)e,

- P . .
c'=¢se, c"=¢se, = &, =(&se))e +(€se))e,
Cbulecmeyea eOURCmEeH 6eKmop

O = e, + e, +w,e,

Taka 4ye
oxe =€, wxe, =e,, wxe, =e,
dokazamencmeo

THKIECTBA: e, xe, =¢€;, €,Xxe;=e €;XxXe =e,

0=—ee,=¢ee,+tee, = ee,=—ee =—ee,
dt
_d . . L
0= Zeze3 =60, F 8,8 =B ©0 =0, =€y,

d . . . :
0= Ee3e] =e,e, +e8;, = €.e =-¢e

HIIH
axe =me xXe +w,e, Xe +we; xe; =w,(—e;)+w;e,
¢, =(¢é,e,)e, +(¢&,e;)e,

W, =—é,e,, w; =¢e,
aHaJOIHYHO

wxe, =me, Xe, +a,e, Xe, +w,e; xe, = ®e; +w,(—e)
e, =(e,e;)e; +(é,¢e,)e,

W, =¢€,e,, W, =—€,e,

WXe, = we, Xe; +a,e, Xe; +w,e; Xe; = w (—e,)+w,e,



€, =(€&;e,)e, +(e,e,)e,

@y = 85855 W, = e,e,
OKOHYATeJHO
o = (é,e;)e, +(e,e,)e, +(ee,)e;
npoBepKa
oxe, =(e,e;)e, xe, +(e,e )e, xe, +(¢€e,)e; xe, =

=(e,e,)(—e,;) +(¢e,)e, =(e.e,)e, +(—€;e,)e, =(e.e,)e, +(¢e,)e,

e, =(e,e,)e, +(ee;)e,

N OXxe; =€

aHAJIOTHYHO
wxe, =(e,e;)e, xe, +(€,e,)e, xe, +(¢,e,)e; xe, =

=(e,e;)e; +(¢e,)(—e ) =(e,e;)e;, +(—€e,)e, =(&,e;)e; +(e,e,)e,

€, =(e,e;)e, +(é,e e,

HIH  oxe, =€,
wxe, =(€,e;)e, xe; +(e,e,)e, xe, +(€,e,)e; xe; =
=(e,e,;)(—e,) +{e;e,)e, =(—¢,e,)e, +(e,e,)e, =(€,e,)e, +(&,e,)e,

é, =(é;e e, +(e,e,)e,

HIH  OXe; =€,

CJIMMHHHPAHC HA MIPOU3BOAHHUTEC HA €AHHHYHHTC BCKTOPH

gt-r(t) = x()e; + y(H)e, + z()e; +x(r)e, + y(t)e, + z(£)e,

%r(r) = x(t)e, + y(r)e, + z(H)e; +x(H)wxe, + y(t)oxe, + z(H)w x e,



%r(t) = x(r)e, + y(r)e, + z(r)e; + o x(x(r)e, + y(¢)e, +z(r)e;)

*

d
Abconromna npouszeoona Z r(¢) u peramuena npou3eo0na
t

dt
ir(t)= d lﬂ+co><r
dt dt
d'r
- YacTHH ciy4yau npu @ =0 u e 0

MaTpUYHO NPCACTAaBAHE HA BEKTOPHO IIPOU3BCIACHUC

(o(a)laa)zaa):;); r(rlarzsr?,)

0 ~w w \(n
OXr=| o, 0 -, || 7,
-w, o 0 Jin

2. PaznaraHe Ha YCKOPCHHETO IO OCHTE HA ¢CTECTBCHUSA TPHCABD.

€IMHMYHH BEKTOPH I10 OCHTE Ha €CTECTBEHUS TPHEABP
S - KpUBOJIMHeHHa abcuuca
s = s(t) €CTECTBEH 3aKOH Ha JBIKEHHE Ha TOYKaTa

mudepeHnMan Ha Jpra  ds = \/ (dx)? +(dy)* +(dz)’

sa dr(de,dy,dz): |di]=(d0)’ +(dy)” +(dz)’
. Ar , dr
T=lm —=r'=—
as—0 Ag ds

T - eOUHUYEH 8EKMOP NO MAH2ZEHMAMA KoM mMpPAeKmopuama

At(t) =7,(¢)—7,(f) - 32 IBE pa3IMYHHU MONOKEHUS Ha TOUKATa

IATI = 2]T|sin% = 2sin % R O - BI'bJ MEXIY BEKTOPUTE



2sin(a/2) (a/2) _ tim -2

. Ar )
lim — = lim
Av—)OAS

As—0

(a/2)

1
panMyc Ha KpHBHHaTa O = —
K

i _g(a) b |
ds ds\ds) ds*’ ds
d’r)|d*[”

ds® ||ds?

dr a2 \|a%|”
=k Z— |~ =xn
ds ds® ||ds?

As

= K - KpUBHHAa Ha KpHBa
As—0 Ag

&r
ds*

2

=N - €AMHHUYCH BCKTOP I10 I'JIaBHATa HOPpMaJla

% =Kn dopmyna na Opene

€ANHHUYCH BCKTOP 110 6I/IHOpMaJ'IaTa

b=1xn

pasjaraHe Ha CKOpOCTTa IO OCHUTE Ha €CTCCTBEHHSA TPHUEABP

_dr _drds

V=
dr

ds dt

—— =T § = §T - KOMHOHEHM CAMO N0 MAaHZeEHMama

pasjiaraie Ha yCKOpPCHHETO IO OCHTC Ha €CTCCTBECHUA TPHEABD

dr drds )
=—=——=T§=45T,

at ds dt
_dr_dv_d

att  dt dr

2
wW=§T+—n
P

TAHTCHUHAJTHO YCKOPECHHC -

HOPMAJIHO YCKOPEHHE -

. . Jfdeds) . ., T |
—=—(T)=5T+S8| —— |=§T+Skn=§T+5" —n
ds dt

s p

»



.2 V4 ks
TOJIEMHHA - W= |5 +—
P
3amaya. Panuyc-BekTOpBT Ha IBIDKeLIa ce TOYKa MMa BHIa I =cos(2f)e, —sin(2t)e, +te;B
opTOHOpMHpaH 6asuc (e,,e,,e;). Jla ce onpenenn BEKTOPHT Ha CKOPOCTTa Ha TOYKaTa, KOTaTo
6a3uCBT € HEMOJBIKECH M CBHINO B Ciydyas, KOraTo OasHChT Ce BBPTH C IOCTOSIHHA BIJIOBA
CKOpPOCT ®=¢e;. [la ce HaMmepsAT NPOM3BOJHATa HA TrOJEMHHATa Ha paJHyc-BEKTOpa H

roJjieMuHatTa Ha I[IpOM3BOAHATA Ha paJHYC-BEKTOpa 1 Ja €€ IIOKaXe, 4Ye TC Ca pasIM4Hu.

cos 2t —2sin2¢
r=r|-sin2t|, v=v|—-2cos2t|, w=w|0
t 1 1
0 - w ¥
dr _dr ) ? : :
E_;,t—+coxr, OXTr=>| o, 0 -, {ln |
-~—w, 0 r
r —2sin2t 0 -1 0V cos2t —2sin2¢ sin 2¢ —sin2¢
E}: —2cos2t|+|1 O Of|-sin2t|=]|—-2cos2t|+]|cos2t|=|—cos2¢
1 0 0 O t 1 0 1

TOJIEMHHA Ha BEKTOpa:

I = Vcos? 2t +sin® 2t +12 = 1+72

IIPOHU3BOJHA Ha r'OJIEMHHATA Ha BEKTOpA:

=2 -2

t
dt 2W1+12 1+

TrOJIEMHAHA Ha [IPOU3BOJHATA HAa BEKTOPA B ClIydas Ha HEMMOABHUIKEH 6azuc:

% =4sin® 2t +4cos? 2% +1=/4+1=+5

roIcMHHa Ha MPOU3BOAHATA HA BCKTOPA B Cliy4das HA IMMOABHXKCH 6asuc:

\%F\/sinz 2U+cos?U+l=1+1=+2



