MEXAHIKA

1. KIHEMATUKA NMOCTYNAJIbHOIO PYXY

OcHoBHi chopmynu
1. KineMaTtuuHi piBHSHHS pyXy B KOOpAMHATHINA popmi

x=x(t), y=y(), z=2z(t).
2. KinematuyHe piBHSHHA PyXy B IPUPOAHINA popmi
S=5(t),
e S — IUIiXoBa KoopAuHaTa (KpUBOJIiHIMHA KOOPAMHATA).

3.Cepeanst 1 MUTTEBA IIBUIKOCTI MaTepiadbHOI TOUKU

.\ _ AT AS
0=t =T
. dar ds
vD=——"r -

dat © YT ar

ne AT — enemenTapHe nepeMimesHs Touky 3a npomixkok gacy At ; ' — paniyc —
BEKTOP, 0 BU3HAYAE MOJTOKeHHs Touky; AS — mursx, mpoiinennii Toukoro 3a
npomixkok gacy At.

4. ITpoexii MBUIKOCTI HA KOOPJIUHATHI OC1
dx dy . dz
UX:_:X’ Uy:—y:y’ UZ:—:Z
dt dt dt

5. Bennuuna (MO1yJib) MUTTEBOT IIIBUIKOCTI MaTEP1aIbHOI TOUKU

2,2, .2
U—\/Ux +uy +0U; .

6. lllnsax, mpoitaeHnit MaTepiaIbHOIO TOYKOIO (TLIOM)

7. CepenHe 1 MUTTEBE MPUCKOPEHHS TOUYKU

. AD _ do
@=—1 d=—.
At dt
8. [Ipoexkirii mpucKOpeHHs Ha 0C1 KOOPAUHAT
do do do
| S gy YT T g T

9. BennuuHa (MOJ1yJb) IPUCKOPEHHS



MEXAHIKA

a:\/a§+a§+azz.

10. BennunHa (MO/yJib) TaHT€HITIABHOT CKJIaJI0BOI MMPUCKOPEHHS

a — d_U
©oldt]
11. BennunHa (MOyJIb) HOPMaJIbHOI CKJIQIOBOT MPUCKOPEHHS
a =
R

ne R — paniyc KpUBHHH TpaeKTOPii.

12. Benuunna (MOyJb) TOBHOTO MPUCKOPEHHS

[ 2
a=-,a +a,.
13. KinematuuHe piBHSHHS PIBHOMIPHOTO MPSIMOJIIHIMHOTO PYXy
X=Xy + Ug, L.

14. KineMaTtuyHe piBHSHHS PIBHO3MIHHOTO MPSAMOJIIHIHHOTO PyXY
2

X:XO+U0X'[iaX2t

MeToaunyHi BKa3iBKM i nopaau

[Ipu po3B’s3yBaHHI 3a7ad 3 TeMu «MexaHikay CHepuly CiliJi YBa)KHO
MepeunTaTu yMOBY 3ajadi, 0OpaTh CUCTEMY BIIIIKY, B SIKHH PO3TIISAATUMETHCS
pyX TiIa, BUBHAYUTHU MOYATKOBI 3HAYEHHS KOOPJAMHAT 1 MOB’S3aTH iX 3 00paHuUM
TIIOM BiUTIKY. Bu3Hauntu Xapakrep pyxy (piBHOMIpHUM, PIBHONPHUCKOPEHUIA) Ta
BU/JI TPAEKTOPIT (PsAMOJTIHIIHA, KpUBOIiHINHA). /{15 3py4HOCTI 3p0OUTH MaTIOHOK
pyXy, OIMUCAHOTO B 3ajadyi, 1 MOB’SI3aTH HOr0 3 OOPaHOI0 CHUCTEMOIO KOOPIUHAT;
MOKa3aTH HampsIMH TIEPEeMIIIEHHS, MIBUAKOCTI, MPUCKOpPEHHS. 3ammucatd Ta
pO3B’sI3aTU  PIBHAHHA s 33aHOro pyxy. OOUMCIUTH 3HAYEHHS IIyKaHUX
BEJIMYMH.

Jns  mpocThxX 3amad, B SKHX PO3TIISAAETHCS  PIBHOMIPHUH — pyX,
pO3B’sI3yBaHHS 3a7ad 3BOAWTHCS 1O BiAIIYKaHHS OJNIHIET 3 TPHOX BEJIMYHWH, IO

BXOJATH 110 GOpMyIn S =ot , SIKIIIO 3a/JaH1 JIB1 1HIIII.
SIKmo pyx Tula € CKJIaJHUM, TOOTO Oepe ydyacThb OJHOYACHO B KIIBKOX

PIBHOMIPHUX MPSAMOJIHIMHUX pyXax, pO3B’s3yBaHHS 3a/ayl CliJl MOYMHATU 13
5



MEXAHIKA

3’SCyBaHHS I[HMX CKJIQJAHUX pPyXiB 1, fAKIIO NOTPIOHO, 3 BIAMIYKYBaHHS iX
mBuaKkocTed. [licns mporo 3a mpaBUiioM TNapajiejiorpamMa BHU3HAYUTH HaIpsM
PE3YNBTYIOUOTO PYXY. SIKIIO MBUAKOCTI CKJIAIOBUX PYXIB CIPSMOBaHI B3I0BXK
OJIHI€T JiHII, IX MOXXHA PO3IJISIIATU HE SIK BEKTOPU, a SIK CKAJIAPHI BEITUYHHH,
BBKAIOYM IBHJIKOCTI B OJHOMY HampsiMi (Oyab-iKOMY) JOJAaTHUMH, a B
MPOTUIICKHOMY - BiJI’EMHUMH.

SIKmo B 3ajavax pO3TISIIAETHCS 3MIHHUM pyX, TO MPH iX pPO3B’sA3yBaHHI

BHKOPUCTOBYIOTh 3aKOHH 3anexnocti Big gacy S(t), v(t) a a(t). Mam’sraroun

IPH 1bOMY, IO BEITHUMHM O, U, 8 MOXHA 3HANTH BHKOPHCTOBYIOUH IH(EpEH-

I[IFOBaHHS 200 1HTeTrpyBaHHS 3aJJaHUX BUPAa3iB.
Po3p’si3ytoun 3amadi Ha pyxX TUT T JTI€I0 CHJ TSOKIHHS, HANPUKIAA, TiJI0
KUHYTE BEPTUKAJIBHO BrOPY, CJIiJl BAKOPUCTOBYBATH 3aKOHHU ISl BUIBHOTO MaJIHHS

2
. . . gt .
(piBHOCTIOBiTBHEHHH pyx) N 27 a0d0 SKOI0 TUIO KUHYTE€ 3 IOYAaTKOBOIO
2
: : Yo
IBUIKICTIO U, TOJ1 h= 29 .

Posrnsparoun pyx Tina, KHHYTOTO TOPU30HTAIBHO, MOIIILHO PO3KIACTH Ha
JIBa: PIBHOMIPHHUI pyX 3 MOYATKOBOI MIBUAKICTIO Uy B HampsMmky oci OX Ta

PIBHOIIPUCKOPEHOTO (BUIbHE MAaJ[IHHA) B HANIPsIMKY ocl OVY.
JIJ1si BU3HAYEHHST TTIOBHOTO MPUCKOPEHHS Tija CJIiJ] CKOPUCTATHUCH TTPaBUIIOM

JI0JIaBaHHSI BEKTOPIB TAHTCHIIIHHOTO A, Ta HOPMAJILHOTO A, MPUCKOPEHb.



MEXAHIKA

Mpuknaau po3B’A3yBaHHA 3aaad

1.1. Banmaosicnuit aesmomooins no woce npoixaeé S, =300xm i3 weuokicmio
v, =50xMm/ 200, Oani 6in 36epnys na cpynmogy dopozy i npoixaeé we S, =120xu
i3 weuoxicmio v, =30xkm/200. O0uuCHiMb cepeOHI0 WEUOKICIb 6AHMANCIEKU

HA 6CbOMY ULIAXY.

Po3B’s13yBanHs
lano: :
CepenHs LIBUAKICTb OOUHUCITIOETHCS SIK
S; =300xm S
v, =50xm/200 <U> = T (1)
S, =120xm

ne S - BeCh IIUIIX, SKUM MpoixaB aBTOMOO1IIb, t - BeCh Uac, SKui
v, =30Km/200 pyxanach BaHTaxiBKa. Tomy

S=§5,+5S,. (2)
) ) : : o
<U> ' BBaxaroun pyx BaHTaX1BKH PIBHOMIPHUM 3HAWAEMO 4ac
MOI3JKH SIK
S, S
t=t +t,="L+-2, (3)
b U

IigcraBumo (2) Ta (3) B Bupas (1) oTpuMaeMo, mo cepedHs Ly mBUAKICTH

BaHTA)KHOT'O aBTOMOO1JISI CTAHOBUTH

5+,
<U>_ i i (4)
v L,

[TizcTaBUMO YHUCIIOB] 3HAYECHHS:

<U> B S, +5S, B 300+120
Bl S, S, 300 120
+ -

=42 Km/200.

v, v, 50 30

1.2. Benocuneoucm ixae 3 00n020 micma 6 inuwe. Ilonosuny wnaxy ein npoixae
i3 weuokicmv v, =12km/200. Hacmynuy nonoeumny wuacy, AKui uomy

3anumiuecs, 6iH npoixaeé i3 weuoxkicmiwo v, =6xm/200. Pewma winaxy 6in
RPOUUI06 NIWKU I3 WEUOKICMIO U; = 4xkm/200. O0uucnime cepednto wieuoKicmeo

eeylocuneoucma Ha 6CHbOMY ULIAXY.
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Hano: Posp’ 51 52 v
03B’AI3yBaHHS

v, =12xkm/200 yea

JIns 3py4HOCTI CKO-

: —
0, = B1cu/200 puctaeMoch puc.l.1. : 5 : 55 : 53 :
v = 4in)200 Cepeaust MIBUAKICT : « ’il ’:‘_—’:
(v)—? OOUHUCITIOETHCS K : A : : 15 :

_ S | . .

W=7
e S — BeCh NUISX, KUK MPOiXaB aBTOMOOLITb, Puc.1.1.
t — Bech yac, SIKHii pyxanach BaHTaxiBka. Tomy
S=§+S,+8S..
Ha koxHOMY Bi/Ipi3Ky IUISXY MA€EMO:
Si=ul, S; =05t S3=usls. (2)

3a ymoBow 3amaui S;=S,+S; i 1, =1;. Tomi cepemus mBHAKICTH

BCIOCHUIICIUCTA OOYHCITIOETHCSA K

(p)= 2+ *3s @)
t,+t, +1;
Tyt 3122; S, =X, 83:%_)(' (4)
Toni yac Ha KOXKHIH 13 WX AUISTHOK OyJie piBHUN
heih= =2 ®)
2y, L, 20,
3HalIEeMO X BUXOJSM4M 3 YMOBHU t, =1,
X S-2X Sy,
U_z_ 20; _2(027”)3). ©
Toni
S
L=k 2(1)2 + 03) )
[MincraBuBmM Bupas (7) y BUpa3 I CEPEAHBOT MBUAKOCTI (3), OTprMaeMo
(v)= S _ 20, (0, +03) 0
S S S 20, +U, +U;

2y, i 2(1)2 +U3) " 2(02 +U3)

[I{o6 3HaiiTH cepeaHIO MBUAKICTh BEJIOCUTIEAUCTA, T1ICTABUMO YUCJIOB]1 3HAYCHHS:
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MEXAHIKA

<U>:201(1)2+u3) 2-12-(6+4)
2v,+v,+Uv;  2:12+6+4

=7,06.m/c.

1.3. /leéa nimaxu oonouacHo gunimaroms no 060X 63AEMHO NEPREHOUKYNAD-
Hux nanpamkax. ooun i3 weudkicmio v, =300 km/200, Opyzuit i3 weuokicmio

v, =400km/200. HKoro 6yoe 6iddanb S mixc nimakamu, Koau nepuiuii 1imax

nponemums wiaax S; =900xkm ?

Po3B’si3yBaHHS
lano:

Crepmy ciij HaMaJIOBATA PUCYHOK S, =ut
v, =300 xm/200 puy A pucy 1= Y

(muB.1.2). 3 puc. BUAHO, MO BiAgadh MK ™

v, =400xm/200 | . . )
JiTaKaMd 3HAXOMWTHCA SK TIiMOTEHy3a |
— ™
S; =900xm IPSIMOKYTHOTO TPUKYTHHK 3a TEOPEMOIO S

S-? [Tidaropa

S=.S/+SZ. (1) Puc.1.2.

[I{o6 3HaiiTH BiiIab, AKYy MPOJIETIB APYTUMN JIITAK, B TOM Yac KOJIU NEPIIUN
nposetiB 900 kM, ¢l 3HATH CKUIBKH Yacy 3aTpaTHB Ha 1€ meplui JiTak. Pyx
BBa)KacM PiBHOMIPHHMM, TOMY t =1,

Uy
3a 1eil yac Apyruii JiTak NpoJIETUTh LUISIX PIBHUMA
Cot=p L

Uy
Toml BiACTaHb MIXK JIITAKAMH CTAHOBUTUME

2
S=,S7+S2= sf+(uzﬁ] =S, 3)

Uy

ITincTaBUMO YHCIIOB1 3HAUEHHS

1.4. Hacaxcup noizda, wo ide 3i weuoxkicmio v, =54xm/200,6auums
npomszom t=4C 3ycmpiunuit noizo 3asooexncku | =85m. 3 akorw weuokicmio

i0e 3ycmpiunuit noizo?
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Po3B’sa3yBaHHSA
Hano: . N .
OCKiNnbKM TOI3AM PYXarmThCid HA3ycTpid, TO
v, =54xm/200=15mu/c o
t_4c CyMapHa UIBHIKICTb iXHS CTaHOBUTh U =U; + U,.
Yac pyxy Ta IOBXKHUHA M013/1a HAM B1IOM1, TOMY:
| =85m | |
v, —? O FO, == 0, =0 1)
t t
[TimcTaBUMO YMCIIOBI 3HAYCHHS Ta 3HAKWIEMO MBHUJIKICTh APYTOTO MOi3/a:
| 85

1.5. Mixc o0eéoma nynHKkmamu, po3mauwio6aHumu Ha piuyi Ha 6i00ai
S =100 km 00un 6i0 oonozo, Kypcye kamep. Kamep npoxooums yio giooans 3a

meuieto 3a uac t, =4200, a npomu meuii 3a yac t,=10200. Busnauumu

WUOKICMb meyii piuKku U, I WeUOKicmb Kamepa 6iOHOCHO 600U U, .

1 Po3p’si3yBaHHs
aHo: : :
S —100 xs [IBuaKICTH KaTepa BITHOCHO Oepera 3a BOJ0I0
V=0 +0U,. 1 1 :
t, = 4200 1 + U,. Tomy BiH IpOXOIUTH BiICTaHb 3a 4ac t;
t, =10200 S= (Ul TU; )tl - (1)
b7 [IBuaKicTh KaTepa BITHOCHO Oepera mpoTu Tedil
' 5 ' U =0; — U,. ToMmy BiH IpOXOJUTH L0 K BIJCTaHb 3a yac t,:
02 .
S=(v,—vy)t,. (2)
Po3B’s13aB11u 111 ABa piBHAHHSA B1IHOCHO HEBIAOMUX U; Ta U, OTPUMAEMO:
_S(t1+t2) _S(tz_tl)
ST T, T 3)
10 12
S(t, +t 100-(4+10
v = (1 2)= ( )=17,51<M/300,
2tt, 2-4-10
S(t,—t 100-(10-4
, = t, 1)= ( )=7,5KM/20<).
2t t, 2-4-10

1.6. Bepmuxanvuuii npamuii 00wy 3aAUWIAE HA CKIi mpameas, uio
o . o ees o 0
pyxaemovca i3 weuokicmio V' =24xm/200, ninii nio kymom o =30" 0o

eéepmukaini. 3Haimu WeuUOKicmov NAJIHHA Kpaneib 00wy v .
10



MEXAHIKA

Po3B’si3yBaHHS

Hano: : .
, Bubepemo 3a iHeplianbHy CHCTEMY
V' =24Kkm/200 o . . )
. BIJUTIKY TpaMBaii, 10 PyXa€eThCS PIBHOMIp-
a =30 HO. BimHOCHO HBOrO IOIIOBA Kparwis Oepe
v—7? y4acTh y JIBOX pyxax: 1) BOHA BEPTUKAIHHO

rajiae 3ropu BHU3 1 2) pIBHOMIPHO PYXA€ETHCS 13 MIBUJIKICTIO

V' 'y HampsMi, MPOTHICKHOMY HANpsSMy pPyXy TpaMBaio
BimHOCHO 3emui (Ha pwuc.l.3. HampsM pyxXy TpaMmBaro
BUOpaHoO 3IiBa Hanpaso). 3 puc.l.3. BUgHO, 1110

! '

)
(o]~ :;,SBiI[KI/I U:tg—a'

o= = 2 416200
tga tg30 '

1.7. Ilicmonemna Kyna npobuna 06a 6epMUKANbLHO 3AKPINAeHI apKyuli
nanepy eiocmanv midic akumu S =30m. Ilpoboina y opyzomy apkyuwii dyna Ha

Ah=10Ccm Huscue nixce y nepwomy. Buznauumu weuoxkicmo Kyii, AKUu0 00

nepuwio2o apxKywia 6oHa nidaemina, pPyxXaruucb 20pu3oHmaabHo. Onopom
nogimps Hexmyeamu.

ano: Po3B’s13yBaHHs
S=30m Posrmsremo pyx kym. lle
Ah=10cm | ckmamuuii pyx, po3KiIameMo HOro ¥
b—? Ha TIPOCTI. _Hh“‘“\\_\ lAh
OX: pyx pIBHOMIpHH S h
S =ut, (1)
L — MIBUJKICTB KYIJII. Puc.1.4.

OY: pyX pIBHONPUCKOPEHUMN — BUTbHE Ma1HHS

? 2Ah
an=9Y o = 220 )
2 9
. |2 Ah
Yac pyxy OTHaAKOBHM, TOMY t = |[— .
9
g 9,8
i i i : :S/—=30 /—:210 :
Toni mBUAKICTH Kyl Oye: v 2 AN 2.01 mfc
11
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1.8. 3 nosepxni 3zemni 3 oonakosumu wieuokocmamu v, =15m/c nocnidos-

HO uepe3 npomixicok uacy At=1C kunymo e2opy o0eéa m’aui. Busnauumu xoau i
Ha AKII 810CMAHI 810 NOGEPXHI 3eMJli BOHU 3YCMPIHYMbCA.

-~
AN

Po3B’si3yBaHHs

b . . .
Tlano: M’s41 KUa0Th Bropy, X pyX — p1BHOCIIO-

BUIbHEHUM, 3 IPUCKOPEHHAM BUIBHOTO ITa1HHA.
v, =15.m/c » 3 HPHCKOP A

/7
rd
1
1
: t;

) ) [ 43
3anumeMo PpIBHSHHS 3aJ€KHOCTI NUISIXY -

1

At =1c , ,
B1/1 qacy JJIA KOXKHOT'O M A4a.
h—? :
t_" gt h
| hl ot 2 (1) Uy Uy
g(t—At)
h2 = UO (t — At)— u . (2) PHC.I.S.

2

BoHu 3ycTpiHyThCS B TOH MOMEHT, KOJM LUIIXM OyayTh piBHI. OTxe,
npupiBHsiemo (1) Ta (2) Ta 3HaiieMo yac 3ycTpiyi.

t t—AtY
U, —%—U&t—At)—%

gt’ gt’ gAt®

Oyt —— =t =V, At —=—+ gIAt ———.
0 0 0 5 +9 5 (3)
3 piBHsaHHSA (3) 3HalaeMo yac t:
=80 @
g 2

Ile wac yepe3 AUl MepHIMA M’ ST 3yCTPIHETHCS 3 IPYTUM, a 4ac 4yepe3 SIKui
3yCTpiHEeThCS APYTHi M’ 4 epuiuit BimosinHo pisamit: U =1 — At |

[I{o6 3HaiiTH Ha sIKId BIACTaHI BiJ MOBEPXHI 3€MJI1 3yCTPIHYTHCS Ms4i, CJiJI
BUKOpHUCTATH PiBHICTH (1) migcTaBmistoun B Hel BiKe BIIOMUH Yac.

=%, AL ose
g 2 98 2
2
h=u, L
2

[IpoBeaeMo YMCIIOBHM PO3PAXYHOK:

2
nots.208 98208 o5,

12
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1.9. Hinw, po3miwgeny na nazopoi, 6UOHO 3 Micus po3mauty6anHsa 2apmamu

nio kymom [ Hao 20pu3z3onmom. Biocmanv no 2opuzonmani 6io zapmamu 00

yini oopignioc L. Cmpinbdy eedyms 3 Kymom RIOHIMAHHA HAO 20PUOHMOM O .
Busnauumu wieuokicmo U, cHapaoa, Wio 61y4ac€ 6 Yisb.

Hauo: Po3B’si3yBaHHsA y
o 3pobumo pucyHok. Bubepemo A (L cosp, Lsinp)
B IIOYaTOK KOOpIUHAT TOUKY |
L BWIBOTY CHaps1a, BEKTOP II04YaTKO-
Uy —? | BOI MIBHAKOCTI YTBOPIOE 3 Biccio X
KyT ¢, a IUIb pO3TalloBaHa B

¥

tourd A. OCKUIBKM I TOYKa IIOBHUHHA
JeKaTH  HA  TPAeKTopii  cHapsma, il Puc. 1.6
koopauHatH ( X=LcoSf, Yy=LsSinf) 3am0BOJBHAIOTH PIBHSHHS TPAEKTOPII
CKIIamHOTO pyxXy. Moro cmin poskmactd Ha mpoctimi. Bsgomx oci OX 1e
PIBHOMIpHUH PYX, B30BK OY piBHOMIPHUI pyX:

OX: x=yycosat, (1)

. gt?

oY: y:UOSInat—7_ (2)
Tpaextopis Takoro pyxy € mapabona. Po3B’szytoun piBHaaas (1) ta (2)
BUKJIIOUarO4u t oTpumaemo:

g 2
=tga X—————X".
Y= 207 cos’ a (3)
VY 1110 piHHICTH MiJICTABUMO KOOPAUHATH X Ta V'
Lsin 8 =tgar Lcos B - —>—— 12 cos? 3. ()
205 COS” o
3B1CH
gL
U, = COS : . 5
° ’B\/Zcowsm(a—ﬂ) ©)

1.10. Pyxu 060x mamepianbHux mo4oK 3a0aromscs pieHAHHAMU: X1 = A +
Byt + Cyt’, X, = Ay + Bt + Cot?, 0e Ay = 10 m, By = 4 m/e, Cy = - 0,2 m/c, Ay = 1 m,
B, = 2 m/e, C, = 0,6 m/c>. B akuii momenm yacy U weuoxocmi yux mouox
0yoymo oonaxoeumu? Buznauumu weuoxocmi vy i U, ma RPUCKOPEHHA a1 | O
MOYOK y ueii MOMeHm.

13



Hano:

Xy = A; + Byt+Cyt?
A =10m

B =4 wm/c
Ci1=-0,2 m/c?

X, = A, + Byt + C,t?
A,=1wm

B, =2 wm/c

C,=0,6 m/c”
=7 vL="?

o1—= ? Oo— ?

3a yMOBOIO 3a/1a4i

U =0,

MEXAHIKA

Po3B’sa3yBanHs

BcraHoBuUMO XapakTep pyXy: TUIO pyXaeTbes MPSMO-

JTHIAHO, HEPIBHOMIPHO. 3a BIJOMHUM 3aKOHOM PyXy HE00-

X17THO 3HAWTH 3aJIeKHICTh IIBUAKOCTI U 1 MPUCKOPEHHS o
Tija BiJ 9acy.

[IBUAKICT, TOYOK JOPIBHIOE TEPIIiH MOXIHINA Bij

MUISIXY 3@ YaCOM:

dt

[IpuckopeHHs! TOUOK OPIBHIOE MEPIIiN MOXiTHINA Bijg

=B +2Ct, v,= % =B, +2C,t.(1)

IHBI/II[KOCTi 3a 4aCOM:

[TincraBumo Bupas mis yacy (3) B (1):

do do
al=d—t1=2C1, a2=d—t2=2C2. (2)
— B+2Ct=B,+2C,t = t-_o1B (3
2(C,-Cy)
v =B, +C, 222 55 )

7%, =B, +C, L2
'c,-c) 2T, -c)

[IpoBenemMo YMCIOBHI pO3paxXyHOK:

4-2

t=— - ° 125,
2(0,6+0,2)

v =(4-2-02-1,25)=35m/c, v, =(2+2-06-125)=35u/c,

a, =—-04m/c®,  a,=12m/c?.

1.11. 3anescnicmo npoiidenozo minom wisaxy 6i0 4acy ORUCYE PIGHAHHA

S=Ct’+ Ht* 0e C=-9 wc? H = 0,25 n/c'. Busnauumu eKcmpemaibHe

3HAYECHHA WMEUOKOCHIL mina.

Hano:
S=Ct + Ht
C=-9wm/0c
H = 0,25 m/c*

v =7?

min

Po3B’si3yBaHHs

[[IBuAKICTH TiNa MOPIBHIOE MEPIIi MOXITHINA BiJ MIIAXY 3a
qacoM:

U=Z—f=2Ct+4Ht3. (1)

14



MEXAHIKA

YMoBa ekcTpeMaabHOI HIBUAKOCTI:

do ) J—c 9
2 _2C+12Ht2 =0 t= = =/6 =2,45¢ 2
dt = 6H JG-st @)

[TincraBnasiemo 4vac (2) y Bupa3 (1) 1 3HAXOIUMO EKCTpeMajbHE 3HAYCHHS

[IBUJIKOCTI TLIA:

=[-2-9-2,45+4-0,25-(2,45)°] = 29,4 m/cC.

Umin

1.12. Pywarouu 3 micysa, asmooyc pyxacmocsa CnOUamKy no npAamoJiiHilHil
dinanyi wnaxy, 36ineuiylouu ceiii WAAX nPonopuiiine 0o keadpamy uacy S = kt*
(t — 6 cexynoax, s— ¢ mempax). IlIpomszom nepuioi xeuauHu 6in NPOUULOE WLIAX
S =1000 m. Buznauumu weuokicmeo i npuckopenHus ¢ momenm uacy t=10 c.

1 Po3B’s13yBaHHs

aHo:

S= 1000 3BepHEMO yBary Ha Te, II0 aBTOOYC pyXa€eThCsl MOCTYHAJIbHO,
= M

= k £ TOMY JJOCUTh BUBUUTHU PYX Oyb-sKOi TOUKH aBTOOYyCA.

t=100c 3a yMOBOIO 3a/1a4l 3aKOH pPyXy TOUKH ONHUCY€EThCS PIBHICTIO:
— a2

0-2.2a-2 S =kt*. (1)

BusHaunmo koedimieHT K CKOPHUCTaBHIMCh THUM, IO HPOTITOM
t =60c aBToOyc nporimoB muisax S =1000m:

S 1000 2
k=—="—"-20,28 u/c". 2
t*  60° @
OTxe, 3aKOH PyXy TOUYKH M€ BUTIIAIL;
S =0,28t%(m). (3)
BukopucroBytouu (3) 3HaiiieM0O MIBUIKICT 32 (OPMYJIOIO:
dS
L= ot = 0,56t w/c. (4)

B moment yacy t =10c¢:
v=0,5610=5,6 w/c.

OcCKiJIbKH 32 YMOBOIO 33/1aul PyX BIOYBA€THCS MO MPSIMOJIHIMHIN TIISHII,

TO.:
9 do

a=—=0a=— a =056 mu/c’
R dt
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1.13. 3naiimu pienanna mpackmopii mouku i u3HaAYUmMu 3aKoH it pyxy no
mpaekmopii, 6idpaxoeyiouu GiOCMaHbv 6i0 NOYAMKOB020 NOJIONHCEHHA, W0
gionogioac t = 0, AKWO PIBHAHHA PYXY MOYKU MAlOMb eu2ind: x = 2 —4Ccos5t;

y =4sin5t -1 (x i y— 6 mempax, t— 6 cekynoax).

. Po3B’si3yBaHHs
i[a:H; B 4005t Cnoyarky BHM3HAYMMO TpPAEKTOPIIO TOUYKU, JUIL 4YOIO
y =4sin5t—1 | MEPENHUIIeMO PIBHAHHA y BUIIISII:
t=0c —4cosbt=x-2, 4sin5t=y+1, 1)
s-? KoxxHe 3 mMX piBHSAHB MIJHECEMO IO KBaApary 1 J0JaMo iX,

OTPUMAEMO PIBHIHHS TPAEKTOPIT y BUTIISIL
(x—2)° +(y+1)* =4° )
OTxe, TPAEKTOPIEIO PYyXY € KO0 pagiycoM R =4 u 3 neHtpom B Ttoulll (2; —
1).
JUis 3HaXOMKEHHS 3aKOHY pyXy TOYKM B3JI0OBXK TPAa€KTOpii BU3HAYMMO
croyatky AudepeHian 1yru TPaeKTopii:

dS =/(x)? +(y")?dt, (3)

X'= ax = 20sin5t | ' :ﬂ =20cos5t,
dt dt
dS = /202 sin? 5t + 20 cos? 5tdt = 20dt . @)
OTxe,
szjzodt=20t+c. (5)

Jlns BU3HaUeHHs cranoi iHTerpyBaHHa C BpaxyeMoO MOYAaTKOBI YMOBH PYXy
touku: pu t=0, S=0. Tomi C=0. Takum YMHOM, 3aKOH pPyXy TOUKH Ma€
BUTJISIA;

S = 20t (). (6)

1.14. Pyx mamepianvnoi mouku 6 naowiuni Xy onucyemocsa pieHaHuam X = At,
y = At + Bt’, ne 4 = 0,5 m/c, B = -1 m/c*. Ompumamu pienanns mpaekmopii
mamepianvnoi mouku Y(X), weuoxicme v mouku ¢ momenm uacy t; = 0,5 ¢,
NPUCKOPEHHA O MmMOuUKu, momenm uyacy t,, koau Kym mixc weuoxkicmio i
NPUCKOPEHHAM O = Tt/4.
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Jlauo: Po3B’sa3yBaHHS
x = At 3a yMOBOI0O 3ajayi  pyxX MarepiaJbHOi  TOYKH
y = At + Bt? BiIOYBAETHCS B TUIONIMHI Ta 33a€THCS TBOMA KOOPJAHMHATAMHU
A=05m/c X, Y. 3anumemo piBHSAHHS pyXy, BUKIIOUHUBIIA 3 JIBOX
B =-1m/c PIBHSIHHB 3MIHHY 4acy t:
L=05¢ X X X\’ B

_ t== = y=A=+B|=| =x+—x%, 1
o =mn/4 A A A A2 (1)
v-? a-? -? :

BpaxoByroun 3nauenns A, B (1) 3anuiierbcs siK:

y =Xx—4x*, (2)
3HaiileMo Tpoekiii BeKTopa MIBHAKOCTI Ha KOOpauHaTH X Ta Y,
BpaxoBYyIOUH, M0 Uy = X' Ta Ly = y':
vy=A Ta v, =A+2Bt . (3)
BpaxoByrouu (3) BEKTOp IIBUIKOCTI PIBHUMA:

U:\/Uf+z)§ :\/A2+(A+28t1)2. (4)

[lincTaBisitoun YMCIOB1 3HAYEHHS B (4), OTPUMAEMO:

v=+/0,5% +(0,5-2-0,8)? =1,2.m/c.

3a aHaJori€l0, 3HAMIEeMO MPOEKIIli BEKTOpa MPUCKOPEHHS HAa KOOPJUTATHI OCl

X Ta Y, BpaXOBYIOUH, o &, = Uy Ta a, = U;, :

a,=0 Ta a,=2B, a,=-2m/c’ 5)

BpaxoByrouu (5) npuckopeHHs1 MaTepiaibHOI TOUYKH PiBHE:

a=,ja;+a; =2m/c’. (6)

JUis 3HaxOJKEHHS MOMEHTY u4acy 1,, KOMM KyT MDK IIBUIKICTIO 1
IPUCKOPEHHAM < = 77/4, CKOPUCTAEMOCH BU3HAYEHHSIM Ul KOCUHYCA LBOTO KyTa

Ta BUPA30M IIBUJKOCTI (4):

a, v
cosa¢e=—"+-, v=at,, a=— =
T2 T t
a 2
A% + (A +2Bt,)?
COSaz\/ ( 2) (7)
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[Tignecemo miBy Ta mpaBy dactuHu (7) IO KBaapary, MiJICTABUMO YHUCIOBI

3HA4YCHHA Ta 3HaﬁI[6MO gac:

J2

2
(7J 4Bt = A* + A® + 4ABt, + 4B°tZ; 2B°t; +4ABt, +2A° =0

2t —2t,+05=0; t,=0,5c.

1.15. 3anesrcnicmov wieuoxocmi mina 6i0 uacy 3a0aEmuvca PiGHAHHAM
v=A+Bt+ Ctz, oe A=4m/c, B=2m/’ C=0,3mn/c. Txuit wnsax npoxXooumbo
mino 3a npomixcok uacy 6io t; = 2 ¢ 0o t; = 5 ¢? Aka cepeonsn weuoxicmo < v >

mina i cepeone NPUCKOPEHHA < o > 3a yell RPOMINHCOK Hacy?

Hano:
v=A+Bt+Ct
A=4wm/c

B =2 m/c?
C=03m/c
t1=2c¢

th=5¢

AS —7
<p>-9?
<q>-7?

Po3p’si3yBaHHs
OCKUIbKY MIBUAKICTD TiIa BIJ] 4acCy 3aJ1a€ThCS PIBHSIHHIM
dS
UZE, to dS =odt. (1)

[IpoinTerpyBaBiiu e Bupas (1), 3HaiieMo NUIAX, SKUH
OPOXOAUTH TIJIO 32 MPOMIKOK Yacy Bia t; 1o t,:
Sy t
Jds = [(A+Bt+Ct?)t,

Sy ty

B C
88 =8, =8, = Alty~t)+— (1 1))+ (6 -).2)

CepeHs MBUAKICTH TOPIBHIOE:

<UL >= , 3
t,—t, 3)
a cepellHE MPUCKOPEeHHs — < a>= = : (4)
-1 -0

[TincraBisieMo yncioBi 3HaueHH B (2)—(5) 1 MpOBOJMMO PO3paxyHOK:

AS = (4-3+1-21+01-117) = 44.7x,
AS 447
t,-t, 3
__3:2+21.03

<UL >=

=149 m/c,

= 41m/c?.
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1.16. Aemomooine nio uac pyxy cnosiibHIOEmMbCA 3a 3aKoHOM A = —[U |
oe f— oOooamna cmana; U— weuokicmo aemomoodina. Ha nouamky pyxy
WeUOKICMb agmomoodina cmanoguna Vy. 3a Akuil yac ty, agmomoodine, 3ynu-

Humoca ocmamouno? Axuit wnax S HeoOXiOHUNl 01 NOBHOT 3yRUHKU A6MO-

Mobina?
Po3B’si3yBaHHsA
/lano
do _

a=-p0 Ju 3a BU3HAUCHHSAM, MPUCKOPEHHS a = E . TlopiBHsiBIIM TIE 3

>0 . \/— dov
p YMOBOIO 3az1aui, Maemo — VU = TS
Ly

—5 . . do ,
to=" Posimumo 3minni: — Bdt = —= Ta npointerpyemo:
S=2? \/;

—I,Bdt = IU_O'SdU = 2Ju= —pt+C,
ne C— crana iHTerpyBaHHs, Ky HEOOXiTHO BU3HAYUTH. BUKOpHUCTaBIIN MTOYATKOBI

ymoBu BusHadaemo C: mius t = 0 (ma mouaTky pyxy) Benmmumna U = Uy —

IOYaTKOBA MIBHIKICTb, TOOTO 2+/Uy =—-0+C = 2/, =C .

Takum 4yuHOM,

2
2f:—ﬂt+2JFO = u=(\/u>o—%).

3yINUHKA aBTOMOOUTS XapaKTEePHU3y€eThCsl TUM, 110 WOTO MmBHUAKICTE U = 0, 11e

Pt
: . . 0
BIJIIOBIAA€ YMOBI: /Uy = , ae ty —yac no 3ynusaku. OTxe,

2

[nsx 10 3ynUHKH TOPIBHIOE:
t t 242 24 3 2
0 0 L t
S:judt:j UO+’B_t_ﬂ vt dt200t0+’3t0 _ﬂ\/>00
0 0 4 12 2

BpaxyBaBiiu yac 110BHOI 3yIIMHKH OTpI/IMaCMO‘

2\/> S 2\/’70 ﬂf(ZF 2”0
B 12 B 2 | B 3 B
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1.17. Paxema, écmanogiena ¢ momenm cmapmy na eucomi Hy = 5 m nao
noeepxmero 3emii, pyxaemuvcs 620py 3 NPUCKOPEHHAM, AKe 3 4aACOM 3MIHIOEMbCA
3a 3axonom a = kt%, oe k = 1,5 m/c*. Ha axiii sucomi nao nogepxmuero 3emiui oyoe
paxema uepe3 uac t = 6 c nicaa cmapmy?

. Po3B’s13yBaHHA
]I;:};Oé M 3a yMOB.OIO 3a/1aul pyX pakeTu — PiBHONMPHUCKOPEHUM. 3Haii-
o= ki JIEMO 3JICKHICTh TTPOUIEHOTO HIJ'I}IX}I. Big yacy. Jlms Hbor.o BUKO-
k=15 wc pUCTaEMO BU3HAYCHHS ISl IBUAKOCTI PyXy Ta METOJOM iHTETPY-
t=6 ’c BaHHS 3HAWIEMO BUPA3 [T 3HAXOPKEHHS nUxy (Bucotu H (t)):
H=? d—H=U = H=J.Udt. (1)

dt
[Ilo6 3HailTM BHpa3 3aJEKHOCTI MIBUAKOCTI BiJ dYacy, CKOPHCTAEMOCH
BU3HAUEHHSM JJIs1 IPUCKOPEHHSIM Ta YMOBOIO 33]1a4i:

3
d 1 2 2 t
a=—=kt v=|adt=|kt‘dt=k—+C_ 2
g Jadt=] 3 )
Pakera nounHae pyx 0e3 nouarkosoi msuakocti, tomy Havac t=0 0 =0

cTaity iHTerpyBanHs MoxHa npuiiasaTi sisk C =0. Togni:

_ kt®
L= ? (3)
[TincraBumo Bupas (3) B (1) orpumaemo:
H :j%kt3dt:%t4+Cl_ (4)

Tyt C, - crana interpyBanss. Ha moment vacy t =0 Touka Bimiky (BHCOTa,
3 SKOI po3MoYaBCsl pyX pakeTu) 3a ymoBor 3amaui piBHa C;=H,. 3

BpaxyBaHHSIM I[bOTO, PIBHICTH (4) 3aMUIIETHCSA SK:

K .4
H=Hy+-—t* 5
0+ 15 ()

3HailIeMO YMCIIOBE 3HAYE€HHSI BAKOPUCTOBYIOUHU PIBHICTS (5):

H =(5+E-64)=167M.
12
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1.18. Mamepianvna mouka pyxaemucsa pi6HORPUCKOPEHO RO KOJIY padiycom
R =5m. 3a uac t =7 ¢ éona npoxooums winax S = 38 m. Uepe3 ckinvku cexyno
. . 2
nicna nouamky pyxy it noene npuckopenus oopisenioeamume a = 4,6 m/c” ?

Po3B’si3yBaHHsA

lano:

Mopyib MOBHOTO IPUCKOPEHHS
R=5m

_ 2 2
S=38m a=.a,+a;, 1)
a =4,6 m/c? a a )
(=7c ne A, —HopMalibHe, d, — TaHTeHIladbHe mnpuckopeHHs. [lpu
- IIbOMY PYyCl TaHTe€HIIIAJIbHE TPUCKOPEHHS € CTAJIOK BEJIMYUHOIO, a
1 - .

HOpMaJIbHe — Oy/Ie 3MIHIOBATHUCh, OCKUIBKH BOHO 3aJICKHUTh BiJl
JIHIMHOT IIBUJKOCTI, sKa 3MIHIOETbCS. TaHreHIiaJbHE MPUCKOPEHHS MOKHA

BU3HAYUTHU 3 GOPMYJIIU:

t t a t2
S =[udt = [a,tdt = o )
0 0
3BIJIKHA
2S
az' - t_2 (3)

B moMmeHT yacy ,;, koiu noBHe npuckopeHHs Oy/ie MaTu 3HaUYeHHA A , JiHilHA

IIBUJIKICTh v=alt,

a HOpMaJbHE IPUCKOPEHHS

2 2,2
v°  4S7y
a =—= . 4
" R t*R )
Tonl € MOKIIMBICTH 3aITMCATH, 1110
4,4 2

t'r  t*
3 BUpa3y (5) MOXKHA BU3SHAUYUTH LIIYKAHY BEJIMUYUHY

t 2 2+4 2\ [1/4
t, =—|[R“(at” —4S .
=55 R )

[Ticast miaCTaHOBKH YUCIOBUX JAaHUX 3HAXOIHUMO:
7
=—.[5%-(4,6%- 7" —4-38%)[“c,
TR I

t =3cC.
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1.19. Touka pyxaemvca no oy 3i weudxicmio v = Bt, oe B = 0,75 m/c.
Ilicna nouamky pyxy eona npoxooumv winax, pienuii 0,2 doexicunu kona.

Buznauumu nogne RPUCKOPEHHA 0. MOYKU 6 ueﬁ MOMEHmM HAC).

lano:
Po3B’si3yBanHs
v=DBt
B =0,75m/c°
S=09L Motyib TOBHOTO MTPUCKOPEHHS
’ 2
0=7? a=.a’+a’, (1)

ne A, —HOpMajbHe, Q. — TaHTEHI[lAJIbHE TPUCKOpPEHHS. TaHTeH-I[abHEe

MIPUCKOPECHHS MOYKHA BUSHAYHTH 3 (POPMYIIH:

do
&= B @

dt

HopwmaiibHe pucKopeHHs
WAL i @
" R R’
ne R —paniyc koja. 3a yMOBOIO 3a1a4i
0,2-27R =vt =Bt’. ()
[TincraBuBmm Bupas (4) B (3), oTpumaemo:

0,2-27RB

a, —T—O,Z-ZﬂB. (5)

B pesynbrari

a=+/B’[1+(0,2-27)?] = By/1+ (0,2 27)2.
[Ticast miaCcTaHOBKH YUCIOBUX JAaHUX 3HAXOIHUMO:

a=0,75-/1+(0,2-2-314)? =1,2.n/c.

1.20. Hopmanvne npuckopeHHa mOUKU, WO PYXAEMbCA HO KOy paodiycom
R = 4 m, 3minwoemoca 3a 3axkonom o= A + Bt + Ctz, oe A =1 .M/CZ, B=3 .M/Cs,
C = 2,25 m/c*. Busnauumu MAaHZeHYiaIbHe NPUCKOPEHHSA 0., MOYKU, WIAX, W0
npoiiuiia mouka 3a uac ty = 6 ¢ nicia nouamky pyxy, noéHe NPUCKOPEHHSA O Y

2
Mmomenm uacy 1= 3 C.
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(1)

(2)

Jano: Po3B’sa3yBaHHS
R=4n ) HopmaibHe IIPUCKOPEHHS TOYKH
gy = A + Bt + Ct ,
_ 2
A—l]l/l/03 an=U—=A+Bt+Ct2.
B =3 wm/c R
C = 2,25 m/c* 3Bi/ICH IIBUAKICTH
= 6c 2 2
f =23 ¢ v =+R(A+Bt+Ct?) =/4(L+3t +2,25t%) =
gf_:?? a="7 =2\/(1+15t)* =2+3t.
' TaHreHmiatbHE TPUCKOPEHHS MOYKHA BU3HAYMTH 3 (GOPMYJIH:
do
a_=— =3m/c’.
dt

MOI[YJ'II) ITOBHOI'O IIPUCKOPCHH:A

a=,/a?+a’ =,/(A+Bt, +Ct?)? +3%

[TigcTaBUMO YHCIIOBI 3HAYEHHS:

a:\/(1+3-g+2,25-ﬂ)2 +9 =5m/c?.
3 9
[I1ax, AKUM IPOXOAUTH TOYKA 3a Jac i;:

i}
S:j(2+3t)dt:2t1+gtf,
0

[TigcTaBUMO YHCIOBI 3HAYEHHS:

S:(2-6+g-36):66m.

3apadi AnAa camocCTiNHOro po3B’AA3yBaHHS

(3)

(4)

()

1.1. OnHy MOJIOBUHY Yacy BEJOCHIIEAMCT pyXaBcs 31 mBuaKicTio v, =10 km/200, a

inury — v, =30 km/200 . BusHaunTH CepenHio WBHAKICTE (V) BEIOCHIEAUCTA 32

Bech vac. (20 km/200)

1.2. Tlepury mNOJOBUHY JUCTAHIIi BEJOCHUIEIUCT NPOWUIIOB 13 IMIBUAKICTIO

v, =10 km/200, a apyry — v, =30 kn/200 . Bu3HauuTH CepeaHIO WBUAKICTH (V)

BEJIOCUIICANCTA Ha BCil auctaniiii. (15 km/200)
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1.3. Motouukiict npoixaB 40% nuisaxy MiX JBOMa MICTaMH 31 IIBHUJKICTIO
v, =72 Kkm/200, a penity — 3i MWBHAKICTIO U, =54 kM/200 . BUusHaUUTH CEpeqHIO

IIBUJIKICTD <l)> MOTOIIMKJIICTAa Ha BChbOMY HUIAXY. (60 km/200)

1.4, Tino mocmiA0BHO 3AIMCHIOE JIBa MIEPEMIIIEHHs OJTHaKoBl BenuuuHu. [lepiie —
3i mBuakictio v, =20 .m/c mig Kyrom o = 600, a Japyre — 31 IIBHUIKICTIO
v, =40 m/c mig KyTOM ,B:1200 1o HanpsMky oci OX. BusHauutu MOayiib 1

HaIpsiM CEepeHbOT IIBHAKOCTI <U> NepeMillieHHs] Tila Ha BChOMY ILIAXY.

(23.1 m/c, BooB:x oci OY)
1.5. Bepmnuk 3a nepmi t, =40x6 mnpoixaB S; =5xm. HacTynHy roauHy BiH

pyxaBcst 31 MBUAKICTIO v, =10 km/200 . pemTy HUUIAXy S; =6xM BiH MOmONAB 3i
WBUJKICTh Uy =12 km/200 . SIka cepeiHs MBUAKICTH BEPITHUKA HA BCHOMY IUISXY,

3a TepIly TOAUHY pyXy Ta Ha Iepimii nojoBuHi numxy? (9,7 km\eoo, 8,3 km\200,
8,6 km\200)
1.6. TMacaxxup ine B moi3ai MBHIKICTH sikoro v; = 60 km/200. Hazycrpiu noizmy

pyXaeThcsi ToBapHUU TOi3a 3aBmoBxku | =1xkm 31 mBHAKiCTIO U, =40 Ku/200.

CKUTbKH Yacy TOBapHHM MOT3/1 pyXaTUMEThCs MoB3 macaxupky? (36 c)
1.7. 3 mynkTa A 10 myHKTa B aBTOMOOLIB pyxaBcs 3i MBHAKICTIO v; = 60 km/200,

a TIOBEPTaBCs — 31 MIBUAKICTIO U, =40 km/200 . BU3HAYUTH CEPEHIO MIBHIKICThH

aBTOMOO1LIIS 3a BeCh yac pyxy. (48 m/c)
1.8. Ckyrep, sxuit Mae mBuaAKicTh v; =90 km/200, 3a BIACYTHOCTI TeUil IPOXOAUTH

BiJI KOPMHU JI0 HOca maporuiaBa ¥ Hazan 3a t=37,5C. BuzHauutu MIBUIKICTH
naporuiaBa v, , SKio Horo goBxuHa gopiBHioe L =300 u. (54 km/200)
1.9. 3 katepa, 110 He 3a TEUIEO PiUKH, BUMAB pATYyBaIbHUHN KpyT. Uepe3 t =45x6

1€ BUSBWIM W TMOBEPHYJIM Haszad. BU3HauuTH MBUAKICTH TeYili U, SKIIO KPYT
3ycTpinu Ha BijacTadi | =3 ku HWKYE Miclis, e 3aryouiu. (2 Km/200)

1.10. M'sy, KuHYTHIi BEpTUKAIbHO Bropy, BIaB Ha 3eMiI0 d4epe3 t=3c.
BusHaunTH M0YaTKOBY MIBUAKICTE Uy M's4a. (15 m/c)

1.11. Tapamytuct y ctpubky 3 Bucotn h=200m po3kpuBae mapamyT i3
3aTpUMKOI0 At =5c¢. BU3HAUUTH MBUAKICT U MapaulyTUCTa Ta BIJACTaHb MO

3eMJIi Ha MOMEHT PO3KpuTTs mapamiyta. (50 m/c, 75 m)
1.12. 3 maxy OynuuKy BHCOTOO h =28 m KuHYIU Bropy KamiHb 31 IIBUIKICTEO

v, =8 M/c. Bu3Ha4uTH, 3 AKOKO IIBUAKICTIO U KaMiHb yraje Ha 3emio. (25 m/c)
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1.13. 3 renikomnrepa, 110 3aBUC, 3 1HTEpBAIOM At =1c¢ CKkuHYIM 0€3 MOYaTKOBOI
IIBUJKOCTI JIBa BaHTaX1. BU3HAauMTH BiACTaHb MIXK BaHTa)kaMu uepe3 t, =2c¢ T1a
t, =4 ¢ micns moyaTKy MaaiHAA nepiroro BaHTaxy. (15 .m; 35 m)

1.14. Cuapsin, Bumymenuii mig kyrom o =30° 10 ropusonTy, mobyBaB Ha JesKiii
BUCOTI JABi4l: uepe3 t, =3¢ 1 t, =5¢ 3 MoMeHTy nocTpiny. BuzHauntu no4atkoBy
HIBUJKICTh U, Ta MAaKCUMaJbHY BHucOTy N, migiiomy cHapsaa. (80 m/c; 80 m)

1.15. M'st4, KUHYTUH TOPU3OHTAIBHO, BAAPSIETHCA 00 CTIHKY, IO 3HAXOAUTHCS Ha
Bigcrani | =5m Big micug kumanHsA. Bucora micis ymapy m'sua o0 CTiHKY Ha

Ah=1m w™eHme BUCOTH N, 3 SKOW KHHYTHH M's4. 3 SKOI MIBHIAKICTIO U
kuHyTHi M's9? [1ig skuM KkyToM ¢ M'sa mijgritae 1o noBepxHi crinku? (11,1 m/c;
68,2°)

1.16. Tino, mo pyXaeTbcsi PIBHOMPUCKOPEHO 31 CTaHy CIIOKOIO, 3a yact =5C
npoiinuio Bigcrans L=200 m. SIky BifcTanb Tijo npoiine 3a vac t, = 2¢? (32 m)

1.17. nsax, AKud NOPOXOAWUTH JITAK TiJ Yac MOCAIKUH JO TOBHOI 3yMUHKH,
ctaHoBUTh S = 1000 M. SIkuii nuigx mpowae JiTak 3a MEpIly MOJOBUHY Yacy
ragbmyBanHs? (750 m)

1.18. Kyns, 1m0 pyxaerbcs BEpTUKAIBHO Topy, MPOOKUBAE TOPU3OHTATBHUX KpUIIax
JiTaka JBa OTBOPH, 3MillIEHI OJAWH BIJIHOCHO OJHOTO Ha BiacTaHi S =15cm.

HIBuakicte mitaka v, =500xm/200. Biacrane Mix kpwiamu | =2m. 3HaiTi

MIBUAKICTH KyJi. (~1852 m/c)
1.19. Tloi3m, pyxatouuch Bim 3ynuHkH, 3a dac t, =10C wabyB mBHIKOCTI

v, =09 m/c. Skmii NULIX TPOMAE TOI3A 10 MOMEHTY, KOJMM WOTO MIBHAKICThH
CTaHOBUTHME U, = 2,7 m/C? (40,5 m)
1.20. JIi MaTepiaabHi TOUKH PYXarOThCS 3TiAHO 3 piBHAHHSME: X, = 2+ 23t° —t°,

X, =4t +11t% +t°. B sikuit MOMEHT Yacy MPUCKOPEHHS [UX TOYOK GYIYTh OJHAKO-

BUMH? BHU3HAYNTH IIBUIKOCTI TOYOK Yy 1ei MoMeHT 4acy. (2 ¢; 80 m/c; 60 m/c)

2
1.21. MarepianibHa TOYKa PyXa€ThCS MO KONy 3TiAHO 3 PIBHSIHHAM s=6t+ gt

(momkHHaA JYyrM S BUMIPIOETBCS Yy METpax, 4ac — Yy CEKyHIax). Bu3HaunTh
TaHTeHI[iabHE IPHCKOPEHHS TOUKH B MOMeHT dacy t =2 ¢ . (0,25 m/c?)
1.22. MarepiaibHa TOYKa PyXa€eThCs MO KOy pajaiycoM R = 1 M 3riHO 3 piBHAHHSIM

2 .
s = 6t +§t , 16 JIOBKHHA JIyTM S BUMIPIOETHCS Y METpax, yac — Y CEKyHHax.

BH3HAYNTH HOPMAJIbHE IPUCKOPEHHS TOUKH B MOMEHT dacy t =2 c.( 42,25 m/c?)
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1.23. 3anexHiCTh MIBUIKOCTI T1JA BiJ Yacy 3alMCY€EThCS PIBHAHHAM L = 2 + 3t. Skwuii
IUISX IPOXOAUTH TIIO 332 MPOMIXKOK dacy Bif t; =0 ¢ 1o t; =3 ¢? (19,5 m)

1.24. Tino mo4yWHA€ PyXaTUCh MO KONy 3 TAHTCHLIAJbHUM MPHUCKOPEHHSM, IO
3MIHIOETBCS 3a 3aKOHOM @, = 2t. Uepe3 uac t = 2 ¢ HOpMaJbHE MIPUCKOPEHHS TiJIa
CTaHOBUTHME &, = 2 M/c’. BusHaumnty pagiyc koia. (8 m)

1.25. Tlig yac piBHOIIPUCKOPEHOT'O PyXy TiJIa MO KOIY B JACSIKUI MOMEHT 4acy Horo
HOpMaJIbHEe TMPHUCKOPEHHS y +/3 pasiB Oimbllle 3a BEIWYMHY TaHTCHIAIBLHOTO
OpucKopeHHs. BusHauMTu KyT MIDK BEKTOpaMH IIBUAKOCTI 1 TOBHOTO
TPUCKOPEeHHs Tina y neit moment. (60°)

1.26. Touka pyxaeTbcs 1o Koty 31 mBuakicTio v = 0,75t. Ilicas mouaTky pyxy
BOHA NPOXOAUTH WIIAX, SIKUM AopiBHIOE 0,2 MOBXHMHM KoJia. BU3HaunTu moBHE
TIPUCKOPEHHS TOUKH y el MOMeHT uacy. (1.2 m/c°)

1.27. MarepiaiibHa TOUKa MOYMHAE PYXATUCS 32 TOJUHHUKOBOIO CTPIIKOIO TIO KOJY
pamiycom R = 0,2 M 3i cTanuM TaHTEHIaTbHAM MPHCKOpEHHSM a; = 0,15 m/c%.
Yepes Akl yac BEKTOP MPUCKOPEHHSI YTBOPUTH 3 BEKTOPOM IIBHIKOCTI KyT O =
60°? Slkuii nIsIX npoiiae 3a e yac pyxoma touka? (1,52 ¢; 0,17 m)

TectHn

1.1. 3akiHuuTH peueHHs: «MexaHIYHUM PyXOM Ha3UBA€THCA. ..
A) ...pyX Tila BITHOCHO THIIUX TLDY;
bB) ...3MiHa TOI0’KEHHS Tijla BIAHOCHO 1HIIKX T,
B) ...3MiHa MOJI0KEHHS Tij1a BITHOCHO 1HIIUX T 3 TUTMHOM 4acy»;
I') ...ipoliieHnit NIIsAX»;
JI) ...3MiHa 3 YaCOM arperaTHoro CTaHy Tijiay.
1.2. TpaexkTopi€ro HA3UBAETHCA:
A) npsima JTiHis; B) kpuBa a0o namana niHii;
B) ninisg Oynp-axoi popmu;  I') ysiBHA TiHIA, Ky OIMUCYE TIJIO MMiJ Yac pyxy;
1) BIAPI30K, IO 3 €HY€E MOYATKOBE MOJOKEHHS TiJIa 3 KIHIEBHUM.

1.3. 3akinunTu peyeHHs: «MaTepiadbHOI TOUYKOIO Ha3UBAIOTh...

A) ...T1JI0O MAJIUX PO3MIPIBY;

B) ...11710, po3MipaMu SIKOr0 MOKHA 3HEXTYBATH y IaHUX YMOBAX PyXy»;

B) ...Tin0, mo nepedyBae y ciokoi»; I') ...TOUKY Ha MJIOMIUHIY;

) ...0ynb-sike ¢izuuHe TII0».
1.4. BexTopoM nepemilieHHs] Ha3UBa€ThCS:

A) BEKTOp, MPOBEACHUN 3 IIEHTpAa CHCTEMU KOOPAHMHAT 1O MOYaTKOBOTO
IIOJIOKEHHS PYXOMOI TOUYKHU;
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b) BekTOp, mpoBeneHHMM 3 IOYATKOBOTO IIOJIOKEHHS PYXOMOI TOYKH Yy
TMOJIOYKEHHS 11 B TIEBHUM MOMEHT 4acy;

B) BekTOp, KMl MOYMHAETHCA B MOYATKOBOMY IOJIOXKEHHI PyXOMOI TOUYKH 1
CHPSAMOBaHUM B3JIOBX JOTUYHOI 1O TPAEKTOPII y OIK pyXy;

I') BekTOp, SIKUM TMOYMHAETHCA B KIHIIEBOMY IMOJIOKEHHI PYXOMOI TOYKH 1
CHPSMOBAHUX B30BK BEKTOPA CEPENHBOI IIBUIKOCTI;

JI) BeKTOp, MpOBEACHHUW 3 IMEHTPa CHCTEMU KOOPAMHAT [0 KIHIIEBOTO
IIOJIOKEHHS PYXOMOI TOYKH.
1.5. Skuii BUpa3 BU3HAYa€ BEKTOP MUTTEBOT IIBUIKOCTI?

ds d°r ds do dr
Mgt P g2’ Bdt’ Da’ A
1.6. PiBHOmMpHCKOpEHUH pyX — II€ pyX TiJa, MiJ Yac sIKOTO MIBUAKICTH 3a OyIb-AKi
PIBHI IHTEpBAJIU Yacy:

A) 3MIHIOETBCS MTO-PI3HOMY; B) He 3MiHIO€THCS;
B) 3MiHIOETbCS OJIHAKOBO; I') 3MiHIOE HANPSMOK;
1.7. SIxi1 BUpa3u BU3HAYAIOTh BEKTOP MUTTEBOIO MIPUCKOPEHHS?
2 2= - 2
d<s ] der ] do do dx

Loge2” 292" 3 a4 a5 a2

A)1,3,5 B)sci; B)2,4; I)xomen; N)2,3,4.
1.8. TaHreHIiaTbHUM MPUCKOPEHHSM Ha3UBAETHCA:

A) cKJagoBa NPUCKOPEHHS, SKa XapakTepU3ye 3MIHY MIBUIKOCTI 3a
BEJTUYMHOIO 1 HAIIPSIMKOM;

b) ckimamoBa MNPUCKOPEHHS, $KAa XapakKTepuzy€e 3MiHY MIBHJIKOCTI 3a
HAIPSIMKOM;

B) ckmamoBa MNPUCKOPEHHS, fKa XapakTepuzye 3MiHY IIBHJIKOCTI 3a
BEJIMYMHOIO;

I') ckiamoBa mNOPUCKOpPEHHS, SKa JOPIBHIOE HYJIO, SKIIO pPyX Tija
IPSAMOJTIHIMHUH 1 pIBHO3MIHHUK;

) ckyiajioBa MPUCKOPEHHS, 110 HE JOPIBHIOE HYJIIO IiJl YaCc PIBHOMIPHOIO
pyXy MO KOJy.
1.9. HopmasibHUM MPUCKOPEHHSM HA3UBAETHCS:

A) cKJagoBa NPUCKOPEHHS, sIKa XapaKTEepU3ye 3MIHY MIBUIAKOCTI 3a
BEJIMYMHOIO;

b) ckimamoBa MNPUCKOPEHHS, $SKAa XapakTepuzye 3MiHY MIBHJIKOCTI 3a
BEITUYMHOIO 1 HATIPSIMKOM;

B) mBUAKICTH 3MiHU BEKTOpA MIBUIKOCTI;

I') cknamoBa NPUCKOPEHHs, fKa XapakTepu3ye 3MiHY MIBHAKOCTI 3a
HAIPSIMKOM;

) cki1aioBa MPUCKOPEHHS, siKa JOPIBHIOE HYJIIO MiJ] YaC PIBHOMIPHOTO PYXY
O KOJy.
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1.10. Sxwmit Bupa3 BU3HA4Ya€ MOJTYJIb TAHT€HINIAJILHOTO MPUCKOPEHHS?
do v d?v ds dr
Adgt’ PR B g2’ Ddt’ Mgt
1.11. Skwuii Bupa3 BU3Ha4a€ MOAYJIb HOPMAJILHOTO IPUCKOPEHHS?
2
do ds) 1. v? d°s. L
Mgt BPldt)R B R’ Dgiz’ M R2
1.12. 3a sxux 3HaYEHb TAHTEHIIIATBHOT Ta HOPMAIBHOI CKJIAJIOBUX MPUCKOPECHHS
pyX TOUYKH Oyjie IPSMOJIIHIMHUM 1 pPIBHO3MIHHUM?

A)a,=const,a,=0; Bb)a,>0,a,#0; B)a,=f(t),a,=0;
I'Na,=const,a,=0; JMd)a,=0,a,=0.

1.13. HanpsiMok BeKTOpa MOBHOTO MPUCKOPEHHS 2 1 v
30Ira€ThCS 3 BEKTOPOM:
A)l, Bb)2; B)3 4 2
r)4; J)5. 3
1.14. Slkwit Bupa3 BU3HaA4Ya€ MOYJIb TOBHOTO
IIPUCKOPEHHS?
A)a=a +a,; pa=a:+ai; pya=.a, +a,;
na= af+a§; I[)azaf—arzl. x
1.15. Slke Ti510 pyXa€eTbcsi PIBHOMIPHO MPSAMOJIHIAHO Y I !
HanpsMKy oci Ox 0 4
A)l; B) II; \ Hi
B) IlI; N IV; v

J1) ycli Tija pyXxarThCs PIBHOMIPHO MPSMOJIHIHHO.

1.16. BuGpatu rpadix piBHOMIpHOTO PYyXy Tijia, IIBUIKICTh SKOTO € HAWO1IBIIOIO.
X, M

50

..... !

A)O 20 40 60 ) 077750 100 15

______________ X, M
10 | 20 20 x, M
| 10
0 1, ¢ t,c t,c
+ n + 1
B) 510 ) 1020 g’ 10 20
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1.17. PiBHsAHHS pyXy MaTepianbHoi Toukn Mae Bursia: X = 24 — 3. Busnauntn
MOMEHT 4Yacy (y C), KOJIH MaTepiajibHa Touka nepedyBaThMe B MOYATKy KOOPAMHAT.
A)24;B)8; B)4; I')6; O) 12 . |
1.18. 3a rpadikaMu BHU3HAYUTU TIJIO, SKE PYXAEThCA 3 I
MEHIIOIO 32 MOJYJIEM HMIBUAKICTIO y HAMpsIMKY oci Ox. 0 !
A)l; B)ll; B)lll;, DIV, V.

1.19. TlopiBHATH IIBHIKOCTI Tila y MOMeHTH vacy {y, I, 1s. x ;
A) U = vy, = Lg; b) v, < v, < v3;
B) v1 = vy < vy, [) v = 0> vy S
) v > v > v, 0
1 1» I3 A

1.20. TloyaTtkoBa WIBHJAKICTH MaTepiajgbHOI TOYKU Uy, MPUCKOPEHHS a. SKkum
PIBHSIHHSIM OIHMCYETHCSA PyX MaTeplaibHOI TOUKU?
Vy=5Mm/c; a=>5 m/c?.
A)Xx=5t+25t% B)x=5t+5t% B)Xx=t+5t°+5;
)x=5t JI)x=10t+0,4t°.
1.21. MarepianbHa TOYKa PYXA€ThCS MPAMOJIHIAHO. PIBHSHHA pyXy Mae BUTIIAJ
X = At + Bt’. Busnauurn IIBUJIKICTH (Y M/C) TOUKH B MOMEHT 4acy t.
A=3wm/c; B=0,06 M/CB; t=3c.
A)3,28;, Bb)4,62; B)513; 1)6,28; M) 7,41.
1.22. MarepiaibHa TOYKa PyXae€TbCs MPSAMONIHINHO B370BX oci OX. PiBHAHHS
PyXy MarepianbHOI ToukM Mae Burisy X = At + Bt®. Busnaunru MIPUCKOPCHHS
(y M/c®) TOYKH B MOMEHT 4acy t.
A=3wm/c; B=0,06 M/c3; t=3c.
A)0,82; B)1,08; B)2,12; T)3,14;
) 5,13.

1.23. YactuHka pyxaerbes B370BX oci Ox Tak, 110
3aJIEKHICTD ii KOOPJAUHATH X BiJ yacy t 3agaerbes
rpadikom, 300pakeHuM Ha pUCYHKY. Ha mpoMiXKy SKOTO

X A

yacy YaCTUHKA pyXajach PIBHOMIPHO? e -1
A) (), B)(tty);  B)(ts t);
O t); M) (t, t).

1.24. Slxomy Ty pyXy BIANOBIAAa€ CXeMa HA PUCYHKY?

A) KpUBOJIHIHHOMY 3 |5 | = const ; :

<1

B) KpuBOJIIHIHHOMY CHIOBUIBHEHOMY;

B) psimostiHITHOMY HEPIBHOMIPHOMY;

I') xpuBoniHifiHoMy npuckopeHomy; J) pyxy mo xomy. ZZ'
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1.25. BekTop MOBHOrO MPUCKOPEHHS MPU CHOBUILHEHOMY 5
PYCi 10 KOJTy CIPSIMOBAHHA SIK BEKTOP:
A)l; B)2;, B)3, D)4, )s. / 1

1.26. SIxa 3 Touok 1, 2, 3, 4, 5 Ha rpadiky BIANIOBIAAE PyXy
B3710B3K oci 0x 3 HAalIMEHIIIOI0 32 MOyJIeM IIBUAKICTIO?
A)l, Bb)2; B)3, IN4;, J)5.

1.27. ki 3 Touok 1, 2, 3, 4, 5 Ha rpadiky BiANOBIIAIOTH PYXY
3 IOJATHOIO MPOEKIIIE0 MBUIKOCTI?
A)1,2;, B)2; B)3; I)23,4 J)yci

X 1 2
1.28. Sxuit 3 rpadikiB BIANOBIIAE PYyXy 3 HaHOLIBIIONO 1__7%3
MIBUIKICTIO? 0 -

J{) MBUIKICT B YCIX BUIMAAKAX OJIHAKOBA.

Bignosigi oo tecTiB

Ne 1.1 1.2 1.3 1.4 1.5 1.6 1.7
3aBIaHHS
Bapiant B r b b i | B B
BIJIIIOBIA1
Ne 1.8 19 | 110 | 1.11 | 1.12 | 113 | 1.14
3aBIaHHS
Bapiant B r A B A b r
BIJIITOBI1
Ne 1.15 | 1.16 | 1.17 | 1.18 | 1.19 | 1.20 | 1.21
3aBJIaHHS
Bapiant b b b B r A b
BIJIITOBI1
Ne 122 | 1.23 | 1.24 | 1.25 | 1.26 | 1.27 | 1.28
3aBJIaHHS
Bapiant b b r B B A A
BIIITOBI1
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