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Mpeaucnosue

VYueOHo-munakTHIeckoe nocodre «YuuMmcs pemars 3agaun» MpeacTaBiseT co0oi Kom-
TUIEKThI pacueTHBIX M rpaduyeckux 3aaay no TeMam ydeOHuka ¢usnku A. B. [epbiiku-
Ha, E. M. I'yTHuK s 9-ro kiacca.

Kaxiplii KOMIUIEKT COJICPIKUT TEOPETHUECKUI MaTeprall (BeTUYUHBI U GOPMYJIbI), 0Opa-
3e1] pelIeH s 3a/1a4, 3aJa4M JJIsl CAMOCTOSATEIbHOTO PeIeHHSI.

Marepuan B mocoOMM M3TI0KEH JOCTYIHBIM SI3bIKOM. [l KaXkoro M3y4aemMoro 3akoHa
npuBoANTCs Habop 3anay, Gnaromapsi KOTOPOMY YHEHHK MOKET XOPOIIO MOHSATH B3aUMO-
CBSI3b BCEX (PM3MYECKUX BEIMYMH, 33/ICHCTBOBAHHBIX B 3aKOHE WK (hopmylie.

[lepBbie TeMbI: paBHOMEPHOE M PaBHOYCKOPEHHOE JIBH)KCHHUSI PacCMaTPUBAIOTCS 0COOSH-
HO TM0Ipo0HO, MCTIONB3YIOTCS 3a/1a4M pacueTHbIe, Tpaduueckre, Ha YTEeHHe U MOCTPOSHHE
rpadMKOB, Ha YTEHHE YPABHEHUM CKOPOCTH U KOOPAMHATHI.

3anauu i CaMOCTOSATENBHOTO PEllIeH!s] PACCUMTAHbI B MIEPBYIO ouepeib Ha ciaboycrie-
BAIOILET0 YYEHHKA, Y KOTOPOTO B CHITY KaKMUX-TO MPUYHUH MHOTO MPOOEJIOB B TeOpeTHYe-
CKHMX 3HaHMWsX 1o ¢u3uke. Ho s Gonee CUITBHBIX YYEHHKOB TOXKE MOXKHO MPUMEHHTH
JaHHOE Moco0ue, TaK KaK eCTh 33J]auu MPOCThIE, T/ HY)KHO TOJIBKO MPaBUIILHO 3aMKCaTh
YCIIOBHE U MPUMEHUTh HYKHYIO (OpMYyJly; €CTh W 0oJjiee CIOKHbIe, TPeOyIolre paboThl
MBICITH.

[pennaraemplii cOOpHUK 3a7a4 MO’KHO IPUMEHSTh Ha ypoKaxX (pU3MKH, UCTIONB3YS UHIM-
BULyaIbHBIA 1 JrddepeHIMpoBaHHbIH MOAX0/ K YHaIlIMMCs; TaKKe OH MPUTOANUTCS yde-
HUKaM IJ1d CaMOCTOSITEJIbHOM pa6OTbI JoMa U UX poAUTEIIAM JIs1 OKa3aHUWs MOCUJILHOM
MOMOIIIH peOeHKY .



. MpsiMonuHeitHOe paBHOMEPHOE ABUKEHUE

3anaun, ONMMCHIBAIONINE JIBMIKEHHE, COAEp KaT /IBa THMA BEMYWH: BEKTOPHBIE (MMEIO-
u[Me Hampap/ieHHe) U CKAJSIPHBbIE (BbIpaxarouiecs TolbKo unciaoM). K BeKTOpHBIM Be-
JUYUHAM TpPU OMUCAHUM PABHOMEPHOIO MPSIMOJMHEHHOr0 IBUXKEHHS OTHOCSATCS CKO-
pocTh U nepemelneHue. /[y mepexona oT BEKTOPOB K CKayisipaM BBIOMPAIOT KOOPAWHAT-
HYIO OCh W HaXOIAT TMPOEKIHH BEKTOPOB HA 3Ty OChb, PYKOBOJCTBYSCH CJEIyIOILINM
MPAaBUJIOM: €CJIM BEKTOpP COHAMpAaBJIEH C OChIO, TO €ro MPOeKIHUs MOJIOKUTEIbHA, €Clin
MPOTHUBOIOJIOKHO HarpaslieH — oTpuliaTesbHa. (MoryT ObITh M G0Jiee CI0XKHBIE ClTydaH,
KOT/Ja BEKTOp HE MapajuielieH KOOPAWHATHOW OCH, a HaIpaBJIeH K HEeH 1Mo HEKOTOPBIM
yriom.) [losToMy mipu pelieHnu 3a1aun 00sI3aTeNIbHO HY)KHO CIeJIaTh YepTex, Ha KOTO-
POM M300pa3uTh HaMpaBJICHUs BCEX BEKTOPOB U KOOPAMHATHYIO OCh. [Ipu 3anucu «1aHo»
CJIeyeT YUYUTHIBATh 3HAKH MMPOCKITHH.

IIpu pemenny 3amay BCe BEIWYHMHBI JOJDKHBI BEIPAKATHCS B MEKIYHAPOIHOH CHCTEMe
equaun (CH), ecriv HEeT cielMaIbHBIX OTOBOPOK.

IMua=60c; 1u=3600c; 1 km= 1000 m.

UtoObl cKOPOCTh M3 KM/Y TMEPeBeCTH B M/C, HYKHO 3HAYEHHWE CKOPOCTH YMHOXXHUThH Ha
1000 (tak kak B 1 kM — 1000 M) u paznenuts Ha 3600 (Tak kak B 1 4 — 3600 c).

_18-1000

18 km/u Sm/c

B peUICHUH 3aja4ui €AUHULbI BEJIMYUH HE MMUIITYTCA, a 3allUChIBAOTCA TOJIBKO MOCJIE Hal-
JCHHOI'O 3HaAYCHHA BECJIMYHUHBI.

HpI/I HU3YUCHUUN JIAaHHOU TeMbI yuamuecda JOJIKHbI YMETh pelllaTh 3aaavu CIACAYIOUUX TU-
IOB:

1. OmnpeneneHre HEU3BECTHOM BEJTMUMHBI U3 YPaBHEHUS JBXKeHUs (YpaBHEHUS KOOPIU-
HaTHI).

2. UreHwue YpaBHEHUA ABUIKEHHUA, ABUIKEHHUE NBYX TEJI, ONPEACIICHUE BPEMEHU U MECTa
BCTpCUH.

3. Urenue rpaduka KOOpAMHATHI, ONpeaeseHre no rpaduky HauyajabHON KOOpAMHATHI U
CKOPOCTH TeJia, 3aM1Ch YPaBHEHHUS IBHIKECHHUSI.

4. OmpeneneHne MecTa U BpeMEHH BCTPEUH Tell 10 rpaduky.
5. Tlo 3amaHHOMY ypaBHEHUIO KOOPIMUHATHI MOCTPOSHHE rpadvika KOOPANHATHI.



. MpsiMonuHeitHOe paBHOMEPHOE ABUKEHUE

BAPWAHT 1. YPABHEHUE KOOPOUHATDI
(HAXOXXOEHUE HEU3BECTHOW BENMNYMHbI)

EavHunua nsmepeHus CeAAsb C rmmmu
HasBaHue Benn4mHsbI O6o3HaveHue | -FMHAL P Apy
(8 CH) BenuYMHamm
Xy =X—38,
HavanbHas koopauHaTa X, M
Xog =X—V.I
Koopaunara B 000 MOMEHT . " X=Xy + 8,
BpPEMEHU X=x,+vi
_X™%
v, = ;
[Ipoekuus ckopoctu v, Mm/c
S.X
v, =—
1t
s, =v.t
IIpoexkuus nepeMenieHUs S, M
S, =X—X,
/= X=X,
vX
Bpems t c
t= S_X
vx

O6pasey peuweHus 3ada4u:

B HauasnbHBIE MOMEHT BPEMEHH TEJNO HAXOAMWJIOCH B TOUKE C KOOPAMHATOH 5 M, a uepes
2 MHH OT HayYaJja JIBIKeHHsS — B TOUKe C KoopanHaToi 95 M. Onpenennre CKOpoCTh Tena
Y €ro rnepeMenieHue.

Jano: CcH1
X, =5M
x=95m

t =2 MUH

v, —?

s, —?

120 ¢ X

4

v

v, >0:5 >0

Pewenue:
X —X,
X=xy,+tvit, v, = ;
t
v, = =3 =0,75 (m/c);
120 ¢
S, =X—Xy;

5, =95-5=90 (m)
Omegem: 0,75 m/c; 90 m



3adayu Onss caMocmosimesibHO20 peweHuUs :

1) ABToMOOMIIb, BhIEXAB W3 MMOCEJKA, J0oeXal J0 3alpaBOYHON CTaHIUHM, HaXOAsLIeics
B 2-X KM OT mnocesnka. Yepe3 10 MUH mociie 3TOro aBTOMOOMIIb OKa3alicsl Ha MOCTY, pac-
noyioxkeHHoM B 14 kM oT nocenka. KakoBo paccTosiHMe MEXIy MOCTOM W 3alpaBOYHOMN
craniueil? (3a Hayanmo orcyera BbIOepuTe mMocenok.) C Kakol CKOPOCTBIO JIBUTAJICS
aBTOMOOMITB?

2) 3a kakoe BpeMs TeJo, ABMKYIIEecs CO CKOPOCThIO 18 KM/4, TonaaeT u3 TOYKH ¢ KOOp-
nuHatoi 20 M B TOUKY ¢ KoopanHaTOM 260 M?

3) OHpeI[eJ'[I/ITe HaY4aJIbHYIO KOOpAUWHATY TeEja, €CJIU MNpU ABUXCHHUU CO CKOPOCTBIO
54 KM/‘{, yepes 3 MUH OT Havaja JABHXKCHHA OHO OKasajJoCb B TOYKE C KOOp,Z[HHaTOﬁ
2800 M.



. MpsiMonuHeitHOe paBHOMEPHOE ABUKEHUE

BAPUAHT 2. YPABHEHUE KOOPOUHATDI.

OBWXEHWE OBYX TEN
Ha3BaHue Benn4uHbI OBo3Hauenue | CAVHMUA M3vepens Cassk ¢ Apyrumy
(8 CH) BeNMYNHaMU
Xog=X—8,
Hauvanenas koopauHara X, M
Xog =X—VI
Koopaunara B m1060ii MOMEHT . . X=Xy 5,
BpEMEHH —
peMe X=x,+v.t
X=X,
v, = ;
[Mpoekuust ckopocTr v, Mm/c
s
v, =—-
t
S, =Vt
[Ipoekuus nepemenieHus Sy M
S, =X—X,
X%
VX
Bpewms t c
SX
t=-*
vx

O6pa3sey peweHus 3adayu:
JlBrokeHue AByX Tell 3aaHO ypaBHeHUsAMHU: x, =20—8¢ u x, =—16+10¢ (Bpems usmeps-

€TCA B CCKYHAax, KOOpAuHaTa — B MeTan).
Onpez[eJmTe AJId KQKO0ro Ttejia Ha4aJIbHYI0 KOOpAUHATY, MPOCKIUIO CKOPOCTH, HallpaB-
JICHHUE CKOPOCTH. Brruucaure BpEMA U MECTO BCTPEYU TEJI.

Hano:
x, =20-8¢
x, =—16+10¢

Xgp = vy —?
Xy =7V, =7

—72x-7?

— "
x | -
_t—
N
v, <0
Ve, >0

Pewenue:
I Teso:
Xy =20 M

v, =—8m/c

Teno nBuxkeTcs
MPOTHUB HarpaBJie-
HUS OCH X.

—10 -

IT TeJto:
Xp =—16 M
v, =10 m/c

Temo nBuxkeTcs
0 HaIPaBIIEHUIO
OCH X.



B MOMEHT BCTpeuu Tesia MMEIOT OIMHAKOBYIO KOOP/AMHATY.
x, =20-8¢

x, =—16+10¢

3HauMT, TIpaBble YaCTHU YPABHEHUI MOJKHO MPUPABHSTH.
20-8t=-16+10¢

20+16 =107+ 8¢

x=20-8-2
36=18¢ 4 ()
x=4 M
36
t="—
18
r=2(c)

Omeem: 20 m; —8m/c; =16 m; 10 M/c;2 ¢c; 4 ™m

3adayu dna camocmosimesnibHO20 peweHus::
1) JlpwkeHus AByX Ten 3afaHbl ypaBHeHusMu: x; =30+5¢; x, =120-10¢ (Bpems u3-

MEPACTCA B CEKyHOaX, KoopauHaTa — B MeTan). I[J'IH KaXXI0ro Tejia ONpeacjmTe Ha-
YaJIbHYHO KOOpAWHATY, MPOCKUHWIO CKOPOCTHU, HAMPAaBJIECHUE CKOPOCTH. Hatigure BpeEMA U
MECTO BCTPEYHU TEI.

2) JIBa aBTOMOOWJIS IBWXKYTCSl HABCTpEUy JIPYT APYyry co ckopoctsamu 10 u 20 m/c coot-
BETCTBEHHO. PaccTosiHMe MexkIy HUMU B HayaJIbHBII MOMEHT BPEeMEHH 3 KM. 3aluiinTe
YPaBHEHUs IBHIKCHUS TS KAXKJIOTO0 aBTOMOOUIIS, IPUHSB 32 HAYAJI0 OTCUETa KOOPIUHATY
nepBoro u3 Hux. Onpepenure BpemMsl © MECTO BCTPEUH aBTOMOOUIIEH.

3) Ot 3anmpaBouYHOl CTaHIIMK OTMPABWICA aBTOOYC cO CKOPOCThIO 54 kM/u. Uepes 5 MuH
BCJIe]] 32 HUM BbleXall JIerKOBOKM aBTOMOOMIIb cO cKOpOCThIO 72 kM/4. Yepes kakoe BpeMs
Y Ha KaKOM PacCTOSHUM OT 3alpaBOYHOM CTAHLIMK aBTOMOOMIIb IOTOHUT aBTO0YC?

—11=



. MpsiMonuHeitHOe paBHOMEPHOE ABUKEHUE

BAPUAHT 3. TPA®UVK KOOPOUHATDI

EanHnua usmepeHuns

Cessb ¢ Apyrumu

Ha3BaHue Benn4mHbI O603Ha4yeHune
(8 CH) BeNMYNHaMU
Xp=X—85,
HavanbHas koopauHaTa X, M
Xog =X—V.I
Koopaunara B 1000t MOMEHT X " X=X, +s,
BpPEMEHU X=X, +vt
X—X
v, = 0
[Mpoekuus ckopocTr v, Mm/c !
S)C
V, =—
t
S, =Vt
[Tpoekuus nepemelieHus S, M
S, =X =X,
X—Xx
‘= .
vx
Bpewms t c
t ik
v

—12 —




O6pasey peuweHus 3ada4u:

[ L]
an

25

20

Yo

I 2 4 E = m 12 14 18 18 20

JBwxeHue Tena 3agaHo rpadMKOM KOOPAMHATHI (3aBUCUMOCTH KOOPAMHATHI OT BpeMe-
Hu). [lo rpaduky onpenenure:

a) HaYaJIbHYIO0 KOOPAMHATY Teja;

6) MPOEKLMIO0 CKOPOCTH Tea;

B) HarpaBJIeHHe ABW)KEHHS Tena (10 OCH X MITH TIPOTHUB OCH X);

r) 3anMLINTE YpaBHEHHE KOOPJUHATHI.

Peuienue:
a) HauanbHas koopAaMHAaTa — 3TO KOOpJAUHATA B MOMEHT BpeMeHHU / = 0. x, = 5 M.

x—x, 25-5
6) v, =2 0= T -2wm/kc
t 10
B) Tak kak koopaMHATa Tejla BO3pacTaeT M MPOCKIUS CKOPOCTH MOJIOKHUTEIbHA, TEJI0
JIBKETCS TI0 HAITPABJICHUIO KOOPIMHATHOM OCH X.

r) x(f)=x, +vt=5+2¢t

—-13 -



3adayu onsi camocmosimesibHO20 peweHus:

1) f T8
an

20

20

¥o

d 5 10 15 20

I[To rpaduiky KOOpHUHATHI OTNpEeTUTE:
a) HaYaJIbHYIO0 KOOPAMHATY TeJa;

0) MPOEKIIMIO CKOPOCTH TeJa;

B) HanpaBJIeHWE JBHKEHHS Tea;

I') 3aNUIIUTE YpaBHEHUE KOOPIUHATHI.

14—



2)

o= [
o

Io rpaduiky KOOpAMHATHI ONpeAeITUTe:
a) HavaJIbHYI0 KOOpJAWHATY Tena;

0) NPOEKLHUIO CKOPOCTH Tena;

B) HalpaBJIeHUE JBH)KEHUs Tesa;

I') 3aNULIUTE YpaBHEHHE KOOPJUHATHI.

—15—



3)

F YR

20

20

=

¥

TypucTsl, coBeplas OAHOAHEBHBII MOXO0/, BEPHYJIMCH OMOM uepe3 10 u mocne BbIxoaa.
JlBr>xeHue TypUCTOB 3aAaHo rpadukoM KoopauHatel. M3yunB rpa¢uk, oTBeTbTE Ha BO-
MPOCHI:

1) Ha Kakoe paccTOsIHUE TYPUCThI YAAJTUIUCH OT AoMa?

2) c KaKoW CKOPOCTbIO OHH JIBUTAJIMCh 10 MECTa NpuBaa?
3) CKOJBKO BpEMEHH TYpPHUCTBI OTABIXATN?
4) xakoBa ObL1a UX CKOPOCTb Ha 0OpaTHOM TyTH?

5) 3allMIIUTE YPaAaBHEHHUE KOOPAWHATBI AJId KaXKJ0ro ydacTKa IyTH.

—16 —



. MpsiMonuHeitHOe paBHOMEPHOE ABUKEHUE

BAPUAHT 4
FPA®UK KOOPOUHATbI. [IBUXKEHUE HECKOJIbKUX TEN

HasBaHune Benu4uHbI

06o3HayeHue

EanHnua usmepeHuns

Cesisb ¢ Apyrumu

(8 CH) BeNMYNHaMU
Xg=X—5,
HauanbHas koopanHaTa Xy M
Xog =X—V.I
Koopaunara B 1t060i MOMEHT . " X=Xy + 8,
BPEMCHU X=X, +v!I
X=X,
v, = ;
[Mpoekuust ckopocTr v, Mm/c
S.X
v, =—=
4
s, =v.t
[Ipoexuus nepemereHus S, M
S, =X—X,
X%
VX
Bpems t c
t= S_x
v

17 —




O6pasey peuweHus 3ada4u:

F Y

40

a0

20

1na

-
.

T 2 4 E B

Ha pucynke nzobpakeHbl rpaduku ABHXKEHUs TpexX Tell. M3yuuB pUCYHOK, AJISl Ka)I0ro

Tela onpeesuTe:

a) HaYaJIbHYIO0 KOOPANHATY;

0) cKOpOCTH;

B) HanpaBJIeHUE ABWKEHUS;

I') 3aULIUTE YpaBHEHHE KOOPJUHATHI.

Pewenue:

I Teno:

a) x, =10 (m);

x—x, 20-10
5

B) TEJIO ABMXKETCS MO HAIMPABJIEHUIO OCH X;

r) x(f)=x, +v,t=10+2t.

0) v, = =2 (M/c);

IIT Teno:

a) x, =20 (m);

0) v, =0;

B) TEJIO TIOKOUTCS;

r) x(¢)=20.

—18 —

II Tesno:
a) x, =30 (m);

0) v, =O%‘30 =-5 (Mm/c);

X

B) TEJIO JBMXKETCS TIPOTHB OCH X;
r) x(¢)=30-5¢.



3adayu onst camocmosimesibHO20 peweHus:

)

2)

400

350

300

250

200

150

100

50
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0.5

1.5

25

38

45 &

5.5

=

4]

50

45

40

38

20

25

20 A

15

10

Yo

10

—19 —

Ha pucynke u3o0paxeHsl

rpad MK TBWKEHHS JIBYX Tell.
N3yuuB puCyHOK, JIIsl K&XKIOTO
Tena onpeaeuTe:

a) HaYaJIbHYIO0 KOOPANHATY;
0) CKOpOCTH;
B) HarpaBJIeHUE ABWKEHUS;

I') 3aMULIUTE YpaBHEHUE KOOP-
JUHATBI;

1) OMpeeNuTe MECTO U BpeMsi
BCTpEYH TeJl.

Ha pucynke n3o0pakeHbl
rpadviku JABWKEHUS JBYX TeJl.
H3yuuB pucyHOK, 1751 K&XKIOTO
Tena ornpeenuTe:

a) HaYaJIbHYIO KOOPAMHATY;

0) cKOpOCTb;

B) HarpaBJIeHUE JABHKEHHS;

T) 3aMyuInTe ypaBHEHHe Koop-
JMHATBI;

) ONpeielIATe MECTO U BpeMsi
BCTPEYH TeJl.



3 ) F T
40

30 <

25

»

¥o

Ha pucyHke nzobpakeHsl rpaduky ABWXKEHHS Tpex Tesl. M3yuuB pUCYHOK, AJsl KaXI0ro
TeJia orpeaesure:

a) HaYaJIbHYIO0 KOOPANHATY;

0) CKOpOCTH;

B) HanpaBJIeHUE ABHKEHUS;

I') 3aULIUTE YpaBHEHHE KOOPJUHATHI.
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Il. MpsAMonuHenHOe paBHOYCKOPEHHOE ABNXEHUE

PaBHO)’CKOpeHHBIM ABHIKEHHEM Ha3bIBa€TCA TAaKO€ INBUKEHHUE, IMPHU KOTOPOM TEJIO 3a
PpaBHBIC TPOMEKYTKH BPEMEHU UBMEHACT CBOIO CKOPOCTh HAa OJJHY U Ty 7K€ BEJIMYUHY.

I[BI/I)KGHI/IG, npu KOTOPOM CKOpPOCTb PaBHOMEPHO YMEHLIIACTCA, TOXKE CUUTAIOT PaBHO-
YCKOPEHHbIM (I/IHOF):[a €ro Ha3bIBaroOT paBHOSaMeI[J'[eHHLIM).

BenuuuHel, yyacTByrolyie B ONMMCAHUHW PaBHOYCKOPEHHOrO ABW)KEHHS, MOYTH BCE BEK-
TopHsle. [Ipu pemennn 3amad GoOpMyJIbl 3aMUCHIBAIOT OOBIYHO Uepe3 MPOSKLMK BEKTOPOB
Ha KOOpJHMHaTHbIe OCH. Eciim Teso ABMXKeTcs Mo TOPH30HTAIM, OCh 0003HA4YaloT OyK-
BOM X, €CJii 1O BepTUKaIu — OYKBOM ).

Ecmn BEKTOPBI CKOPOCTHU U YCKOPCHHA COHANPABJICHLI (I/IX MNPpOCKUIHNU UMEKOT OJAUHAKO-
BbIC 3HaKI/I), TEJIO pa3roHse€TCHd, T. €. €ro CKOPOCThH YBCJIMYHUBACTCH. Ecmu xe BEKTOPbI
CKOPOCTH U YCKOPEHH MPOTHBOIOJ/IOKHO HANIPABJICHbI, TEJIO TOPMO3HUT.

IIpy M3yyeHun NaHHOM TeMbl yyaliuecs: JOJIKHbl YMETh PellaTh 3aJauM CJIeIyrOUIUX THU-
TOB:

1) pacueTHble 3aJa4u Ha IPUMEHEHHE YPaBHEHUsI TPOSKLIMHU CKOPOCTH;

2) pacyeTHble 3a/1a4M Ha PUMEeHeHHe (HOPMYJIbI MPOSKIMU TIepeMEeLICHUS;

3) 3agauu Ha uyTeHHe rpadka MPOEKLUH CKOPOCTH;

4) 3agayu Ha YTeHHWE YpaBHEHHs MPOEKLMH CKOPOCTH U MOCTPOeHHUs Tpaduka;

5) 3amadu Ha YTCHHWE YPaBHEHHUS KOOPIUHATHI.
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Il. MpsAMonuHenHOe paBHOYCKOPEHHOE ABNXEHUE

BAPUAHT 1. CKOPOCTb NPU PABHOYCKOPEHHOM OBWXEHUU

Ceasb ¢ apyrumu
HasBaHue Benu4mHbI OGo3HayeHue | EpuHMua M3mepenns
BeNMYUHaMK
V. —V
b 0
Bpems t c 1= *
ax
IIpoexuurs HavanbHOU
poext Vox m/c Voy =V, —al
CKOpOCTH } i i
IIpoekuys MrHOBeHHOM
POCKIL Vv, M/c V. =V, tat
CKOPOCTH ’ o
) V. —V
[Tpoexuus yckopeHus a, Mm/c a, = ; 0
2
—_ X
[poekuus nepemenieHus Sy M S, =Vl +
2
j— X
Koopnunara x M X=Xy +Vy l+

O6pasey peuweHus 3ada4u:

2
ABTOMOOWIIB, ABUTasch ¢ yckopeHueM —(0,5 M/c”, YMEHBIIHUI CBOIO CKOPOCTh OT 54
1o 18 km/u. CKOJIBKO BpeMeHH eMy ISl TOTO MOHAa00UI0Ch?

Jano:
a, =-0,5 m/c?
Vo, =54 kM/u

v, =18 km/4

-7

CHu

15 m/c

5 Mm/c

3adayu dnsi camocmosimesibHO20 peWeHUs :

1) Kakyio ckopocTh pa3Buil MOE3/ 4Yepe3 JIBe MUHYTHI
yckopenmue 0,25 m/c*?
2) Benocunienuct, ABUrasch MoJ YKJIOH, pa3orHaics oT 18 kM/4 go ckopoctd 36 km/4
3a 40 c. C kakuM yCKOpEeHHEeM OH ABUTancs?

Pewenue:

Vo =V, —a.l; t=
5-15

t —

0,5
Omeem: 20 ¢

=20 (c)

X

— va

a

X

nocJjie OTHpaBJICHUA, €CJIN €ro

3) ABTOMOGHITH peoosTen noabeM 3a 0,5 MuH, JBHraschk ¢ yckoperrem —0,3 m/c’. Kakosa
ObllIa €ro CKOPOCThb B Haualle MOAbeMa, €ClT B ero KOHIIe CKOpocTh cocTapisia 10 m/c?
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Il. MpsAMonuHenHOe paBHOYCKOPEHHOE ABNXEHUE

BAPUAHT 2. NMEPEMELLEHWE NPN PABHOYCKOPEHHOM ABWXEHUMN

CBA3b ¢ ApyrMmMu
Ha3BaHue Benn4uHbI O6osHayeHne | Eaunmua uamepeHus BN IMHAMA
V.=
b 0
Bpewms t c [=——
a
X
IIpoexuys HauyanbHON
CKpOpOCL;I/I Yox we Yor = Ve~
ITpoekuyst MTHOBEHHOM
pocKit Vv, m/c V. =V, tat
CKOpOCTH ’ o
2 V. —YV,
IIpoekuus yckopeHus a, Mm/c a, = %0’“
at’
IIpoexkuus nepeMenieHUs S, M S, =V b+ x2
2
a.t
Koopnunara X M X=Xy + vy, L+ *2

O6pasey peuweHus 3ada4u:

[Tpu moxxoze K CTaHIMK MOE3]] HaYall TOPMOXKEHUE, UMesl HauallbHYI0 cKopocTh 90 KM/
2 o

u yckopenue 0,1 m/c”. Onpenenute TOPMO3HOM MyTh MOe3/1a, €CJIU TOPMOKESHHE JUTUIIOCh

1 muH.

Jano: CH1 Pewienue:
Vo, =90 kM/u 25mc ——»V :
S, =Vl +—=

a, =-0,1 m/c’? ——————»X

g &— 2
t =1 MuH 60 ¢ a _ 0,1-60°

Vo, >0 sx—25-60—T—1320 (M)
s —9 a, <0 Omeem: 1320 m

3adayu Onsi camocmosimesibHO20 peweHus:
1) KakoBa HauanbHast CKOPOCTh aBTOMOOWIIA, eciin 3a 20 ¢ oH npoxoaut 400 M, TBUTASICH
¢ yCKOpeHueM 1,2 M/c%?

2) C kakuM YCKOpPEHHUEM JIBIDKETCs XOKKelHas 1iaiiba, eciiv rmociie yapa KIIIKOH oOHa
npuoGpera ckopocTh 12 M/c 1 3a 2 ¢ npomwia myts 20 M?

3) Onpenenure TOPMO3HOM MyTh aBTOMOOWIIS, €C/IM TOPMOXKEHHE UTUIOCH 3 C NP Ha-
HaNbHON CKOPOCTH 36 KM/ 1 yckoperun 0,4 m/c’.

4) JIbpkHUK cryckaeTcs ¢ ropbl AnuHoi 300 M npu HavaneHOM ckopocT 10 M/c U ycko-
penuu 0,5 M/c%. CKOMBKO BpEMEHU 3alMeT cITycK?
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Il. MpsAMonuHenHOe paBHOYCKOPEHHOE ABNXEHUE

BAPUAHT 3. TPA®UK MPOEKLUUN CKOPOCTU (YTEHUE MPADUKA)

Ceasb ¢ apyrumu

HazeaHue Benu4mHbI OGosHaueHue | EguHuua usmepenus
BENUYMHAMK
V.=V,
0
Bpems t c t=—"—-
a
X
TIpoekuysa HavyaIbHOM
poext Vox m/c Voy =V, —al
CKOPOCTH i : ’
[Tpoekiys MrHOBEHHO
POCKIL Vv, M/c V. =V, tat
CKOPOCTH ] o
V. —V,
[Tpoexuus yckopeHus a, m/c? a, =—= ; 0
2
[Tpoekuus nepemelieHus S, M S, =V b+
2
Koopnunara X M X=Xy + Vo, b+ —
O6pasey peuweHus 3ada4u:
&y i
20
15
10
5
'
0 1 2 3 & 7 & 4 10

Io rpaduiky NpoeKLUHH CKOPOCTH ONpeAesIuTe:

1) HavalpHYIO CKOPOCTb TENa;

2) Bpems IBWKEHUS Tejla IO OCTAHOBKH;
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3) yckopeHwue Tena;

4) BuA IBUKeHUS (Pa3roHseTCs TENO WM TOPMO3UT);

5) zanummuTe ypaBHEHHE MPOSKINH CKOPOCTH;

6) 3anuIuTe ypaBHEHHE KOOPAWHATHI (HAYabHYIO KOOPAMHATY CUMTalHTe PaBHOM HYJIIO).

1) v, =15 m/c;

2)t=6c¢;
V.=V,

3)a, ==
t

4) Teno TOPMO3UT, TaK KaK CKOPOCTh €r0 yMEHbILIAETCS;
S) v.(t)=v,, +at=15-2,5¢

5-15

x _

=-2,5 m/c’;

2
A 151125

6) x(t)=x, + v, I+

3adayu Onsi camocmosimesibHO20 peweHus:

1) P o rpaduky npoekuu ckOpocTH
40 orpesiesIuTe:

1) HayaNbHYIO CKOPOCThH TENA;

2) ycKopeHue Tena;

0 3) Bug nBwxeHus (pa3roHsercs
1 TEJI0 WJIK TOPMO3HT);

// 4) 3anumuTe ypaBHEHHE MPOEK-
UM CKOPOCTH;

20
5) 3anuiuTe ypaBHEHHE KOOP-

// JIMHATHI (HaYaIbHYHO KOOPWHA-
1 Ty CUUTANTe paBHOU HYJIIO).

10

Yo
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2)

20

1

10

F Y]

5

¥o

50

ITo rpaduky nMpoeKru cKopocTr
ornpeesuTe:
1) HayaNnbHYIO CKOPOCThH TENA;
2) yckopeHue Tena;
3) Bug nBwxeHus (pa3roHsercs
TEeJ0 WJIK TOPMO3HT);
4) 3anuunTe ypaBHEHUE MPOEK-
LUK CKOPOCTH;
5) 3anumMTe ypaBHEHHE KOOp-
JUHATHl (HaYaJIbHY KOOpAMHA-
Ty CUMTATe PaBHOU HYIIIO).

3) Teno aBwxeTcs C MEPEeMEHHOUN CKOpOocThio. OXapakTepusyiTe NBM)KEHHE Ha KaXKIOM
yuactke. st KaKa0ro yyacTka 3aluilnTe ypaBHEHHE MPOEKLMHU CKOPOCTH.

4

14

b v r/C

12

10

20

an

40

a0

E0

70

a0
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Il. MpsAMonuHenHOe paBHOYCKOPEHHOE ABNXEHUE

BAPWAHT 4. TPA®UK MPOEKLUN CKOPOCTU (MOCTPOEHMUE)

Ceasb ¢ apyrumu
HasBaHue Benu4mHbI OGo3HayeHue | EpuHMua M3mepenns
BENUYMHAMK
v v,
b 0
Bpems t c t=—"=
ax
IIpoexuurs HavanbHOU
poext Vox m/c Voy =V, —al
CKOPOCTH i : :
IIpoekuys MrHOBeHHOM
PO Vv, M/c V. =V, tat
CKOPOCTH : o
V. =YV,
IIpoekuus yckopeHus a, m/c? a, == p 0x
at’
IIpoekuus nepemerieHns S, M S, =V b+ x2
at’
Koopnunara X M X=X, + vy, L+ *2

O6pasey peuweHus 3ada4u:

JBrkeHue IByX TeJl 3a1aH0 YPaBHEHUSIMHU MPOEKLIMU CKOPOCTH:
v, (1) =2+2¢

v, () =6-2¢

B onHoif KOOpAMHATHOM TIOCKOCTH TOCTPOWTE rpaduK MPOEKLMH CKOPOCTH Ka)XI0Tro
Tena. YTo 03HaYaeT ToUKa nepecedeHns rpaduKkoB?

Pewenue:

Jns kanoro ypaBHEHMsl 3aM0OJHUM TaOJIMLly 3HAU€HUH U3 ABYX TOYeK (ypaBHEHHE Ipo-
eKIIMM CKOPOCTHU TMpeACTaBJIIeT coOol JnHelHyo ¢yHkiuoo. [padukoM nuHeHOM
¢$yHKUMY sBIsieTcs npsiMast. J{isi mocTpoeHrs MPSAMOM JOCTATOUHO B3SATh 1BE TOUKH).

1) t 0
% 2 8
2) t 0 3
Y 6 0

Tenepb HaYEPTUM KOOPIMHATHYIO IIOCKOCTh, OTKIAbIBas MO TOPU3OHTANBHOM OCH Bpe-
Ms B CeKyHax (Z, ), M0 BEPTHUKAILHOW — CKOPOCTh B MeTpaX B ceKyHAy (v, m/c). Mac-
mTab BeIOMpaeM Takoi, Kakoi y100HO Ui JaHHBIX 3HaYeHWi Touek. HaHocum Touku Ha
TUJIOCKOCTb M MPOBOJIMM Uepe3 HUX MpPsIMble JTMHUH.
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10

-
)

Yo

[0 1 2 3 4 il

Touka nepeceyeHus Fpa(bI/IKOB O3Ha4YaeT, YTO CKOPOCTU TE€JI B MOMEHT BPEMECHU lc
OJJWUHAaKOBBI: 4 m/c.

3adayu dnsi camocmosimesibHO20 pewWeHUsi:

1) /IBmkeHue Tena 3a1aHO ypaBHEHUEM MpoeKLuuu ckopocTtu: v, (f)=15-3¢. [locTpoiite
rpadMK MPOSKLUUH CKOPOCTH.

2) /IBmkeHue Tena 3aJaHO ypaBHEHHEM MPOEKLUHU ckopocTh: v (¢) =4+ 0,5¢ . ITocTpoii-
Te rpadMk MpPOeKLHH CKOPOCTH.

3) JlBmxeHue ABYX TeJ 3alaHO YPaBHEHUSAMU MPOEKLUH CKOPOCTH:

v, (0)=21

v, (£)=10-0,5¢

B onHOl KOOpAWHATHOM TUIOCKOCTH MOCTPOiTE rpadMKH MPOEKIUi cKOpocTel TaHHBIX

TECJI.

4) Teno JBUranOCh B TEUEHHE [BYX CEKYHJl M3 COCTOSIHHS MOKOS C yCKOpeHHeM 2 M/c’.
Cnenytoue 6 c teno auraigock paBHomepHo. [locrnegHue 4 ¢ — paBHOYCKOPEHHO
¢ yckopenueM —1 m/c’. TlocTpoiite rpapuk MPOEKLMH CKOPOCTH TeNia JUis BCEX JTAroB
JBYKCHUSL.
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Il. MpsAMonuHenHOe paBHOYCKOPEHHOE ABNXEHUE
BAPWAHT 5. YPABHEHUE KOOPOVUHATbI

Ceasb ¢ apyrumu
HasBaHue Benu4mHbI OGo3HayeHue | EpuHMua M3mepenns
BENIMYMHaMK
v v,
B 0
Bpems t c t=—"=
ax
ITpoekums HavambHON
poext Vox m/c Voy =V, —al
CKOPOCTH ) : :
IIpoekuys MrHOBeHHOM
PO Vv, M/c V. =V, tat
CKOPOCTH : o
V. =YV,
IIpoekuus yckopeHus a, M/c? a, == p 0x
2
IIpoekuus nepemerieHns S, M S, =V b+
t2
— X
Koopaunara x M X=Xy +vy I+

O6pasey peuweHus 3ada4u:
JIBuskeHHe Tena 3a1aHo ypaBHeHueM x(£)=5+10¢—0,5¢° .

Onpepenure:

1) Ha4yambHYIO KOOpAMHATY TeNa;

2) OpOEKIMIO CKOPOCTH Tea;

3) MpoeKUHIO YCKOPEeHMUS;

4) Buj IBUKeHUS (Pa3roHsSeTCs TEJIO WM TOPMO3UT);

5) 3anuiuTe ypaBHEHUE MPOEKLIMH CKOPOCTH;

6) ompenenuTe 3HaYeHUE KOOPAUHATHI U CKOPOCTH B MOMEHT BpeMeHU f =4 c.

CpaBHMM ypaBHEHHME KOOPAMHATHI B OOLIEM BUIE C JaHHBIM YPaBHEHMEM W Haiaem uc-
KOMBbI€ BEJTMUHHBI.
2

X

X=X, +V,, I+

x(1)=5+10t—0,5¢
1) x,=5(m);
2) vy, =10 (m/c);

3) %2_0’5 m/c?; a,=-1 (m/c?);

4) Ten0 TOPMO3UT, TaK KaK MPOEKLMH CKOPOCTHU M YCKOPEHHUSI UMEIOT pa3Hble 3HAKH;
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5)v.(1)=10-1;
6) x (4¢)=5+10-4-0,5-4* =37 (m);
v, (4¢)=10-4=6 (m/c).

3adayu Onss caMocmosimesibHO20 peweHuUs :
1) JIBmkeHue 3a1aHO ypaBHEHHEM KOOPAMHATBI x(¢) =2 + 3¢ + 0,4 .
Omnpenenwre:
1) HawyanbHYIO KOOPAMHATY TENa;
2) OpOEKLMIO CKOPOCTH Tea;
3) MpoeKuMIo YyCKOPEHHUS;
4) BuA IBUKeHUS (Pa3roHSeTCs TEIO WM TOPMO3UT);
5) 3anuuTe ypaBHEHHE MPOEKLHH CKOPOCTH;

6) ompenenuTe 3HaYSHHE KOOPAWHATHI U CKOPOCTA B MOMEHT BpeMeHH £ = 6 c.
2) /Ismkenue Tena 3ajaHo ypaBHeHHeM: Xx(1)=20f— 1.

Omnpenenwre:

1) HavanbHYIO KOOPAUHATY TelNa;

2) MpOEeKIHIO CKOPOCTH Tea;

3) MpoeKuMIo yCKOPEHHUS;

4) BuA IBUKeHUS (Pa3roHsSeTCs TEIO WM TOPMO3UT);
5) zanummuTe ypaBHEHHE MPOEKIUH CKOPOCTH;

6) ompenenuTe 3HaUCHUE KOOPAWHATHI U CKOPOCTH B MOMEHT BpeMeHH £ = 10 c.
3) Jlpwkenue Tena 3anaHo ypaBHenueM: x(1)=30—5¢—0,3¢>.

Onpepenure:

1) HavanpHYIO KOOpAWHATY Tena;

2) MpOEeKIHIO CKOPOCTH Tea;

3) OpOEeKLHIO YCKOPEHUS;

4) Bup ABWKeHUS (pa3roHseTcs TeNO WM TOPMO3HT);
5) zanummuTe ypaBHEHHE MPOEKINH CKOPOCTH;

6) onpexnenuTe 3HaUEHHE KOOPAWHATHI U CKOPOCTH B MOMEHT BpeMeHH f = § c.
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lll. 3akoHbI HbloTOHA

Paznen Mexanukuy, usydaromuil 3akoHel HproTOHaA, Ha3zbiBaeTcs AuHamMuKod. Eciu npu
V3yYEeHUM KWHEMAaTHKHM pPaccMaTpHUBAeTCsl BOMPOC: KaK TEJIO JBHXKETCsS (paBHOMEPHO,
PaBHOYCKOPEHHO U T. .), TO AMHAMHKA JaeT OTBET: MOYeMy TeJI0 JABWKETCS TakK, a He
MHayve.

I 3aK0H roBOpPHT O COCTOSIHMH MOKOSI HJIH PABHOMEPHOIO NPSIMOJIHHEHHOIO JBHKe-
HHSL.

Ecnu ZF =0, To v=const. CylecTByIOT TaKHU€ CUCTEMBI OTCUETA, OTHOCUTEJIBHO KO-

TOPBIX TEJIO COXPAHSAET CBOIO CKOPOCTh HEM3MEHHOM, €ClIM Ha Hero He JIHCTBYIOT JpyTrHe
Tena (WK UX JIelCTBHE CKOMITEHCHPOBAHO), (WM paBHOJCHCTBYIOIIAs BCEX CHWII, JieicT-
BYIOLLMX HA TEJI0, paBHA HYJIIO).

I1 3aKkoH roBOpHT 0 ABHKEHHH TeJIA C YCKOPEHHEM.
= _ _ F
Ecmu Zcmonst, TO a =const, a =—.
m

Ecnu Ha Teno AelCTByeT MOCTOSIHHAS CUJIa (MM HECKOJIbKO CHII), TO TEJIO JBUXKETCS C
MOCTOSIHHBIM ycKOopeHHeM. [IpuueM yckopeHue Tena MpsiMO MPOMOPLMOHAIBHO PaBHO-
JeHCTBYIOLLEH CUIl, MPUIOKEHHBIX K Telly, U 00paTHO MPOMOPLMOHAIEHO €ro Macce.

BekTop yckopeHus coHamnpasiieH ¢ BEKTOPOM paBHOACHCTBYIOLIEH CHIl.
IIpu perieHuM MpoCThIX 3a/ad, IA€ Ha TeJIO AEHCTBYET TOJBKO OJHA CHJIA, MOXKHO MpH-

X X

F
MeHATb (hopMyJly cpasy B Buje: a, =—— Wi F, =ma,, m=—=.
m a

X

Ecnu e Ha Teno nedcTBYeT HECKOJIBKO CWJI, TO HY)KHO JAeslaTh YepTeK U reoMeTpude-
CKHMM ITyTeM OIpeeNnsITh HapaBjieHNe paBHOJACHCTBYIOLIEH CHl.

III 3ax0H roBOpPHT 0 B3aNMO/AeHCTBUH TeJl.
F, = F, — 3anucb 3aKOHa B BEKTOPHO# (hopme.
2

Cunbl, ¢ KOTOPBIMH JBa Teja ACUCTBYIOT APYr Ha Apyra, paBHbBI 10 MOJYJIIO U MPOTHUBO-
TOJIOKHBI MO HAIPaBJIEHUIO.

—F,, — 3anuch 3aKOHa B CKaJIsIpHOH (opme.

=

Oco0eHHOCTH CHIT:

1) Cunbl IOSABISIOTCS MTApaMH.

2) Cunbl OJTHOM TIPUPOIBI.

3) Cubl IpUITOJKEHBI K pa3HbIM TeJlaM, MOTOMY HE MOTYT YPaBHOBEIIUBATH APYT ApyTa.

Hanpumep, 3emis nputsarupaet k cebe Tesio Maccoii 1 kr ¢ cwioit 9,8 H. Kamens Touno
C TaKoi e CUJION NpUTIruBaeT K cede 3emIro.
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OpHako YyCKOpeHMs 3TH Tesa MpUoOpeTaroT pa3iMyHble, TaK KaK y HUX pa3Hble MacChl.
KameHnb nomyuaer Gosbliioe yCKOpeHUe BCIeICTBUE CBOEH Maslol Macchl, a 3emJlsl Moity-
4aeT MU3EPHOE YCKOPEHUE BCIIEACTBUE CBOEI OrpOMHOI Macchl.

PasHooOpaswue 3anau Ha 3akoHbI HploTOHA OueHs Benmmko. Ho, Tak kak mo mporpamme ot-
BOJMTCS Ha (U3MKY BCero 2 yaca B HE/IENIO, MOATOMY paccMaTpHUBAIOTCS JIMIIb MPOCTHIE
3agaud. bonee ciioxkHble (Ha IBIKEHUE Tella MOJ AEHCTBUEM HECKOJIBKUX CHJI: IO Ha-
KJIOHHOH TJIOCKOCTH, JIBUXKEHHE CBSA3aHHBIX TeN W T. JI.) MPOCTO HET BO3MOXKHOCTH pe-
LIaTh HAa YPOKax.
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lll. 3akoHbI HbloTOHA

BAPUAHT 1. Il 3AKOH HEIOTOHA (CAMBIE MPOCTLIE 3A0AYN)

EnuHnua CBsi3b C Apyrumun
HasBaHue Benn4mHsbI 0O6o3Ha4eHue AMHAL Apy
U3MepeHus BenuYMHamm
F,
Macca m KI m=—
ax
y / 2 _ Fx
CKopeHHe (MPOeKLHs Ha OCh X) a, M/c a, = ;
Cuna (Tpoekuus Ha OCh X) F, H F.=ma,

O6pa3sey peweHus 3adayu:

Kakoe yckopenue nprodpetet Teno Maccoi 500 r mon neticteuem cubl 0,2 H?

Jano: CcHu
m=500r 0,5 kr
F.=0,2H

a, =7

Pewenue:
Fx

a, =—x
m

a, = 0.2 =0,4 (m/c?)
0,5

Omeem: 0,4 m/c?

3adayu Onsi camocmosimesibHO20 peweHus:

1) Kakast cuna cooGiaet aBToMobuio Maccoii 0,7 T yckoperue 2 m/c*?
2) Kakopa macca mapuka, eciu noj Aevicreuem cwibl 0,03 H oH mpuoGpen yckopeHue

15 em/c*?

3) C xakuM yckopeHHWeM aBurajcs moesn maccoid 1200 T, ecnu cuia TSIy BIIEKTPOBO3a

180 kH?
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lll. 3akoHbI HbloTOHA

BAPUAHT 2. Il 3AKOH HbIOTOHA

EnuHnua CBsi3b C Apyrumu
HasBaHue Benn4mHsbI 06o3Ha4eHue AMHAL Apy
U3MepeHus BenuYMHamm
F,
Macca m KI m=—
ax
y / 2 _ Fx
CKopeHHe (MPOeKLHs Ha OCh X) a, M/c a, = ;
Cuna (rpoekuus Ha OCh X) F, H F.=ma,

O6pa3sey peweHus 3adayu:

Cuna 30 H coobmaer teny yckopenune 0,4 m/c. Kakas cuna cooOIIUT TOMy ke Tely yc-

Kopenue 2 m/c*?

Hano:
F,.=30H

a, =0,4 m/c?
a,, =2 m/c’?

F. =7

Pewenue:
1) Haiinem maccy tena, npumenus Il 3akoH 11t mepBoro Tena.

F
Fixzmalx; m=i
alx
30
m=——="T75(kr
0,4 (kr)

2) Havinem cuity F,, , npumenus Il 3axoH ai1s BTOpOro Tena.
E,.=ma,, =75-2=150 (H)
Omeem: 150 H

3adayu Onsi camocmosimesibHO20 peweHUs :

1) Cuna 2 kH cooBumaer Teny yckopenue 0,5 m/c’. Kakas cuna cooBLIMT TOMY ke Tey

yckopenwe 0,1 m/c’

?

2) Teno maccoit 50 Kr moj AeiicTBHEM HEKOTOPOii CHITBI MpHOGpeso yckopenue 0,2 m/c’.
Kakoe yckopenue npuobpetet Tesio maccoii 200 Kr moj| 1eliCTBUEM TOH 3Ke CHITbI?

3) JlerkoBoit aBToMoOMIL Maccoii 800 kr mBukeTcs mox aedicteuem cuiibl Taru 400 H.
KakoBa nomxHa ObITh CHJIa TATH TPY30BOTO aBTOMOOMIIS JTsi COOOIIEHHUST eMy TaKoro ke
yCKOpeHwusi, ecu ero macca 4 1?
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lll. 3akoHbI HbloTOHA

BAPUAHT 3. Il 3AKOH HEIOTOHA (KOMBUHUPOBAHHBIE 3AOAYU
C NPUMEHEHWEM ®OPMYI A1 PABHOYCKOPEHHOIO ABMXEHUSA)

EauHunya CeAAsb C r’mmm
HasBaHue Benn4mHsbI 060o3HayeHue AMHAL Apy
u3mepeHus BennYnHaMu
F,
Macca m Kr m=—
ax
F,
a, =—;
2 m
YckopeHue (MpoeKLys Ha OCh X) a, m/c
Vx va
a, =
{
Cuna (Tpoekuus Ha OCh X) F, H F.=ma,

O6pa3sey peweHus 3adayu:

Cxonpko BpeMeHHU noTpedyeTcst aBToMoOmio Maccoid 700 Kr, 4ToObI pa3orHaTbes U3 CO-
CTOSIHUS TIOKOS JIO CKOPOCTU 72 KM/, eciu cwiia Tsaru Apuratens 1,4 kH?

Hano: CH Pewenue:

m =700 xr F =ma.: ax:vx—v()x : Fx:m(vx—v()x)
vy, =0 “ “ t
v.=72km/u | 20 m/c _ m(v, —v,,) _700-20 ~10 (c)
F.=1,4xH | 1400 H E, 1400

(-9 Omeem: 10 ¢

3adayu dns camocmosimesnibHO20 peleHus::

1) ABTOMOOWIIb Maccoit 3 T, ABUrasch U3 COCTOSIHUS MOKOS, pa3BWJI CKOPOCTh 36 KM/4 3a
5 ¢. OnpenenuTte cuity, COOOIIMBINYIO aBTOMOOHMITIO YyCKOPEHHE.

2) Teno maccoii 200 kr aBuranochk moxa aekictBueM moctosHHon cuibl 500 H B Tedenne
4 ¢. Kakyto ckopocTb MpUOOpeso Tejo, €Cld OHO Haydano JABWXKEHHWE W3 COCTOSHMS
MoKos?

3) Ha aBTomMoOuMIIb nipu TopMOskeHUH AeiicTByeT cuna 2,5 kH. Onpenenure maccy aBToO-
MOOHIISI, €CTIM TOpMOXKEeHHe JuTniiock 20 ¢, a HaYalbHas CKOPOCTh aBTOMOOMIIS Obljia paB-
Ha 36 KM/4.
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IV. CBoGoaHOe nageHue Ten

CBo0oHOEe maJeHHe — 3TO JBIKCHHE Tesa MO JAeWCTBHEM CHITbI TSDKECTH (Apyrue
CHUJIbI — CHJIa COTIPOTHBIICHHUS, BBITAIKMBAIOIIAs CHJIa — OTCYTCTBYIOT JMOO MMH TIpe-
HeOperaror).

Tak kak cuiia TSHKECTH HarpaBjieHa BHHU3, TO YCKOPEHHE, KOTOpOe OHa COOOIIaeT Tey,
TOXe HarpasjieHo BHH3. CB0OOAHOE MajAeHHe — 3TO PABHOYCKOPEHHOE JBH)KEHHE.
VckopeHue, coobiaemoe Teiay CHIOH TSDKECTH, Ha3blBAIOT YCKOpPEHHEM CBOOOIXHOIO
nagenus. OHO OJIMHAKOBO JIJIsl BCEX TeJl BOMIM3H MOBEPXHOCTH 3eMIIM U UMEET 3HAUCHHE
9,8 M/2cz. IMpu penrenrn 3agad B OOJBIIMHCTBE CIIy4aeB 3TO YHCIO OKPYIJIAETCSA [0
10 m/c”.

[Ipu peleHnn 3ana4 npuMeHstOTCS GOPMYJIbl pAaBHOYCKOPEHHOTO ABMXEHus. [ Haxo-
JKACGHUS TIPOEKLMH BEKTOPOB KOOPAMHATHYIO OCh OOBIYHO 00O3HA4aloT OYKBOH ), Tak

KaK JBWO)KEHHE MPOMCXOAWUT MO BepTUKaIW. HampamisioT ee BBepX WM BHU3 — Kak
yAOOHe! TpH pelieHnH KOHKpeTHOH 3a1adn. CKOpocTh CBOOOHO MANaloIIero Teia Bo3-
pacTaer.

JBHKeHHE TeJia, OPOIIEHHOr0 BEPTHKAJILHO BBEPX — YAaCTHBIN Cily4aii cBOOOHOTO
najeHus. ToNbKO CKOPOCTh Tejla YMEHbIIAeTCsl, TaK KaK OHO JIBHXKETCSl MPOTUB CUJIbI Tsl-
JKECTH, U BEKTOp HAa4YaJIbHOW CKOPOCTH W BEKTOpP YCKOPEHHs MPOTHBOIOJIOKHO HAIpaB-
neHsl. JlocTras HEKOTOpO# TOUKM (HaWBBICIIEH TOYKH TMOIbeMa), TeJI0 Ha MTHOBEHHE
OocTaHaBIMBaeTcs (B 3TO BpPeMsl €ro CKOPOCTh pPaBHA HYJIIO), a 3aTeM HAauMHAeT MajaTh.
Tak kak ABM)KEHHE BBEpX U BHU3 MPOMCXOJUT C OJIMHAKOBBIM YCKOPEHHEM, TO BpeMs
MoJlbeMa U BpeMsl MaJeHus Tesia PaBHbI.

Ecnu xoopauHaTHYIO OCh HApPaBUTh BBEPX, TO MPOCKIUS YCKOPEHHS OYIeT OTpHULIATENb-
Ha, eCJId BHU3 — TOJIokUTebHa. Ho mpu ro00M HamnpaBieHHH OCH AJIs MMaJaroliero Te-
Jla BEKTOPHI YCKOPEHHUs U CKOPOCTH COHANpaBJICHBI, a IS Teljla, OpOIeHHOTO BBEpX —
TIPOTHUBOITOJIOXKHO HAINPaBJICHBI.
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IV. CBoGoaHOe nageHue Ten

BAPUAHT 1. [IBWXXEHWE BHU3

EavHunua Cesisb
HazeaHue Benu4mHbI 0Go3Ha4eHue
U3MepeHus C ApYrUMK BenUYUHaMK
Yy, = Voy
Bpewms ! c =27
8y
[Tpoekuus HayaIbHON CKOPOCTH Voy m/c Vo, =V, — &)t
[Tpoekuust MTHOBEHHOM CKOPOCTH v, M/c V, =V, T &1
[Tpoekius yckopeHus g, m/c? g,=9.8 m/c?
g’
[Tpoekiuus nepemenieHus s, M S, = Vo b+ 2
K y &
oopauHaTa M Y=Yo tVo,l +——

O6pa3sey peweHus 3adayu:

C Oankona 8-ro Taxka 34aHUs BEPTUKAIBHO BHU3 OPOCHIIU TEJIO, KOTOPOE YIajo Ha 3eM-
JII0 Yepe3 2 ¢ ¥ MPH MaJIeHUH UMeJIo CKOpocTh 25 M/c. KakoBa Oblla HauallbHasi CKOPOCTh
Tena?

Jlano: v, g Pewenue:

[=2c¢ v, =V, + &L v, =V, — gt
v0y=25 Mm/c l l V0y225_10'2:5(M/C)
g,=10 m/c’ Omeem: 5 m/c

Vo, =? Vo, >0,g,>0

3adayu dnsi caMmocmosimesibHO20 pewWeHUs :

1) Kamens ynan co ckalibl M IOCTUT JHA yLelbs yepes 3 ¢. Onpeaenure cKOpocTb KaMHS
B MOMeHT nazeHus. (HauanbHyro cKOpoCcTh CUMTATh paBHOM HYJIHO.)

2) CKONBbKO BpeMEHH M ¢ KaKOi BBICOTHI MajAajl MsU, €CJIM ero HaualbHas CKOPOCTb Obljia
paBHa HYJIO, @ CKOPOCTh B MOMEHT MajeHus cocTasisia 15 m/c?

3) Omnpenienute Ha4aabHYIO CKOPOCTh COKOJIa, OTBECHO MAJaoIero Ha CBOK JTOOBIY,
€CJIM ero CKOPOCTh B MOMEHT majieHust 50 m/c, a Bpemst majgenus — 4,8 c.

4) Ha BoicoTe 2 KM Haj TIOBEPXHOCTHIO 3eMJIM HaxoauTces aspoctaT. C Hero cOpachiBaroT
Oannact (6e3 HayambHOMN ckopocTh). Uepes kakoe BpeMst 6aytacT JOCTUTHET 3emiTu?
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IV. CBoGoaHOe nageHue Ten

BAPUAHT 2. IBWXXEHUE BBEPX

EavHunua Cesisb
HazeaHue Benu4mHbI 0Go3Ha4eHue
U3MepeHus C ApYrUMK BenUYUHaMK
Vy, = Voy
Bpewms ! c =27
8y
[Tpoekuus HayaIbHON CKOPOCTH Voy m/c Vo, =V, — &)t
[Tpoekuust MTHOBEHHOM CKOPOCTH v, M/c V, =V, T &1
[Tpoekius yckopeHus g, m/c? g,=9.8 m/c?
g’
[Tpoekiuus nepemenieHus s, M S, = Vo b+ 2
K y &
oopauHaTa M Y=Yo Vo,

O6pa3sey peweHus 3adayu:

Kakoit BbICOTBI AOCTUTHET M4, OpOLIEHHBIH BEPTUKAILHO BBEPX CO cKOpocThio 20 m/c?
CKOJIbKO BpeMEHH JJIsl TOro eMy noHaao6urcs?

Hano: y Pewenue:
vy, =20 Mm/c v, =V -2

g v l_ vy =Vy, H gl 1= o 9 0=2(c)
v, =0 T IR 22 g, 10

0; 2 2

g, =~10 m/c’ Yoy 7% gt 10-2

’ h=s =v,t =20-2- =20
5 g, < 0 S, =V, b+ 2 (m)
(-9 Omeem: 20 M; 2 ¢

3adayu Onsi camocmosimesibHO20 peweHus:

1) U3 npy>xMHHOTO MUCTONETa cAeialy BbICTpesl BepTHKaIbHO BBepX. KakoBa Obuia Ha-
yajibHasi CKOPOCTb IyJIM, €CJIM OHA JOCTHIJIA HauBbICILISH TOUkH noabema 3a 3 ¢? Ha ka-
KYyIO BBICOTY MOAHAIACh myns?

2) Teno, OpolIeHHOE BepTUKAIBHO BBEPX, OKa3anock Ha BeicoTe 50 M uepes 4 c. Onpene-
JIMTE €ro HaualbHYyl CKOPOCTb.

3) Ckonbko BpeMeHH MoTpedyeTcs cTpesie, BBIMYLICHHOW M3 JIyKa BEPTHUKaJIbHO BBEpX,
IUIS TOTO, YTOOBI CKOPOCTh €€ yMeHbluunach B 4 pa3za? Ha kakoii BeicoTe 3TO MpOU30K-
net? HauanbHast ckopocTh crpedibl 40 m/c.
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IV. CBoGoaHOe nageHue Ten

BAPUAHT 3. KOMBUHUPOBAHHOE ABMXEHWE (BBEPX U BHU3)

EavHunua Cesisb
Ha3BaHue BenuunHbl O6o3HaveHme
U3MepPeHUsi | € iPYriMiN BeNnUYUHaMM
v, =V,
Bpewms t c t=——>
8y
IIpoexursa HayanbHOM CKOPOCTH Voy m/c Voy =V, — &1
[Tpoekuust MTHOBEHHOM CKOPOCTH v, Mm/c v, =V, T80
[Tpoexuus yckopeHus g, m/c? g,=9.8 m/c?
2
t
ITpoeKMs NepeMeleHus s, M S, = Vol + ==
2
2
y
Koopaunara y M YEVo t Vol + =

O6pa3sey peweHus 3adayu:

Msu GpocuiM BEpTHKAJILHO BBEPX cO cKOpocThio 15 M/c. Uepes kakoe BpeMsi OH OyneT

HaxXoauThLCs Ha BeicoTe 10 M?

Hano: y v

vy, =15 m/c g
h=10m

gy:—]() M/C2 V0y>0; gy<0

t=7?

Pewenue:

B sToii 3agaue momyudaeTcs KBaapaTHOE ypas-
HEHHME OTHOCHUTEJIbHO BPEMEHH.

2
10=157- %

1
h=s =vovt+gy2 L 5P —150+10=0
£ =3t+2=0
L=21=1

Iosacnenue: B MOMeHT BpeMeHH | ¢ msa Obut Ha BbicoTe 10 M u mBurancs BBepx. B mo-
MEHT BpeMeHHM 2 ¢ M4 ObLT CHOBA Ha TOH e BBICOTE, HO yJKe majall.

Omeem: 1¢c;2c.

3adayu Onsi camocmosimesibHO20 peweHus:

1) Msiu Opocunu BepTHKaIIbHO BBEpX co ckopocThio 20 M/c. Ha kakoii BeicoTe OH OyneT

uepes 2 c? Yepes 4 c?

2) Teno, OpolIeHHOE BEPTHKAIBHO BBEPX, YMalo Ha 3emitto depe3 3 c. Ompenenure ero
HavaJibHYI0 ckopocTh. (BpeMs nmoabema Tena paBHO BpeMEHU NaieHMUs.)

3) Ctpena BbinyllleHa U3 JIyKa BepTUKAJIbHO BBepX cO ckopocThio 30 m/c. Uepes kakoe

BpeMsl OHa ynajaer?
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V. 3aKoH BCEMUPHOro TArOTeHMSA

3aKOH BCEMHPHOTO TATOTEHHS — 3TO OAWH M3 (DYHAaMEHTAJTbHBIX 3aKOHOB TPHPOJIBI.
EMy nomuuHsOTCS ¥ MalleHbKHe ECUMHKH, U OTPOMHBIE TIaHETHI.

JBa Teja NPUTATHBAIOTCA APYT K APYry € CHJIOH, NPsIMO MPONOPIUOHAJBLHOI Npo-
U3BEIEHHI0 MAacC THX TeJl H 00pAaTHO NPONMOPUHOHAJBHON KBaApaTy paccTOSHUS
MKy HUMH.

®dopmysia 3aKOHA JaeT TOUYHBIH pe3yJibTaT B TpEX clyvasx:

1) ecniu pa3mepsl Tel MpeHeOPEeKUMO Majlbl O CPABHEHHIO C PACCTOSIHUEM MEXKIy HUMU;

2) ecnu 00a Teja — OAHOPOIHbBIE U 1IAPOOOPaA3HBIE;

3) eciiu OHO M3 Ted — WIap, pa3Mepbl U Macca KOTOPOro 3HAYUTETbHO Oolblle, Yem
y BTOpPOTO TeJa.

Ho 3ameTHO cuia BCeMHPHOTO TATOTEHHS MPOSBIsET ce0sl JIMIIb TOrAa, Koraa Tena ume-
10T O4YeHb OOJIbLIMe Macchl (MM XOTs ObI OTHO U3 Ten oOnagaeT GonblIoi Maccoii). Tena
e, KOTOpbIe HaC OKPYIKAIOT B TIOBCETHEBHOM )KU3HH, TOXKE MPHUTATUBAIOTCS IPYT K IpY-
r'y, HO 3TO NPUTAXKEHUE HACTOJIbKO MaJio, YTO MbI €0 HE 3aME€YacM. Tonbko MPUTAKEHUEC
BCEX TeJ K 3emiie UMeeT YK€ 3HAUUTEIIbHYIO BETMUHHY.

Pemenue 3amayu Ha 3aKOH BCeMHUPHOTO TSATOTEHUS TPEICTaBIISET 0COOYIO CIIOKHOCTD, TaK
KakK B OOJIBLIMHCTBE 3a/1a4 AOBOJIBHO IPOMO3KHe BbIuKcieHus. [loaToMy B TaHHOM city-
Yae YMECTHO HCIOJIb30BaHHE MUKPOKAIIBKYJIATOPA.
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V. 3aKoH BCEMUPHOro TArOTeHMSA

BAPWAHT 1. 3AKOH BCEMUPHOIO TATOTEHUA

CBsi3b C Apyrummn
Ha3sBaHue BenuuuHbI OGosHauyeHue | EguHuua namepeHus Apy
BeNUYUHaMK
Macca tena m KT
PaccrosiHue mexy Tenamu i . G mm,
r = ™
WJIH WX LIEHTpaMHU F
Cuita BCEMHPHOTO mm
P F H F=g™%
TATOTEHUS P
[locTostHHAs BCEMHUPHOTO H-m? n
p G G=6,67-10
TATOTEHUS KT

O6pasey peuweHus 3ada4u:

Ha xakom pacCToAHUU APYr OT Apyra HaxoAATCA JABa OJWHAKOBBIX IIapa MaccaMu IO

20 T, ec¥ cuia TATOTEHHs MeXIy HUMU 6,67 - 107 H?

Jano:
m=m,=20T
F=6,67-10" H

2
G=6.67-10" 1L
KI'

r—"2

CH
2-10% ke

Pewenue:
F=¢2%, - g7
r F
-11 42
e 6,67-10 (2_510) ~20 (w)
6,67-10

Omeem: 20 m

3adayu onsi camocmosimesibHO20 peweHus:

1) Beiuvcnure cuny npurskeHus Mexay 3emnedt u JlyHo#, ecim macca JlyHbl

7,4- 10% Kr, Macca 3eMJia 6- 10% KT, a paccrosaue mexay HuMu 384 000 km.

2) Cunma Tsrotenms mexay 3emeii u Comnnem 3,6-10% H, a paccrosHue Mexy

Humu — | a.e. (150 min km). Onpenenure maccy Connna. Macca Semnn 6-10%* kr.
3) Onpenenute paccrosuue mexay ConHuem u HentyHom, ecnu macca ConHia

2-10% kr, Mmacca Hentyna 1-10% KI, a cuja TSArOTeHUs] MeXTy HUMU — 6,6 - 10" H.
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V. 3aKoH BCEMUPHOro TArOTeHMSA

BAPUAHT 2. YCKOPEHWUE CBOBEOAHOIO NAQEHUA
HA OPYMUX MNAHETAX. CUNA TArOTEHUA, OEUCTBYIOLLAS HA TENO,
YOANEHHOE OT 3EMNN HA BOJIbLLUOE PACCTOAHUE
Ecnm 3akoH BCeMHUPHOro TATOTEHHS 3amucarh s 3eMIIM M Tela, HaXOoAserocs BOJIN3u
MOBEPXHOCTH 3€MJIH, TO OH 3aMHUIIETCs TAKKUM 00pa3oM:

M.
F=cg2X "

. IlpomsBenem 3ameHy: g =% , TIOJy4uM (OPMYJTY JUTsS CHUITBI TSDKECTH
3 3

BOMM3M TOBepXHOCTH 3emnu: F =gm, rme g— YCKOpeHHe CBOOOIHOTO MaieHHs.

(B6mm3m nosepxHocTH 3emin g = 9,8 m/c’.)

Ecnu xe Teno ynaneHo ot 3eMiM Ha paccTOsSHHUE A, CPAaBHUMOE C paJlyCOM ILIaHEThl, TO

yCKOpeHHe cBOOOIHOIrO MaJeHMsl yXKe Hellb3s CUUTATh MOCTOSHHBIM, TaK Kak OHO OyneT

YMEHBIIATBCS C YBEJTMUEHHUEM PacCTOSHHSI.

GM,
2
(R, +h)
CBOOOJHOrO MajieHus. Y cKopeHrne cBOOOAHOrO MaJAeHUs ¥ CUTy TSDKECTH Ha APYTHX Tula-

HETax MOXKHO BBIYMCIIATE, MOJIB3YSICh 3TUMHM XKe 3aKOHAMH, TOJIbKO BMECTO paauyca 3em-
JIM ¥ Macchl 3eMITH Hy KHO OpaTh mapameTpsl APYroi IIaHeTHI.

g= — Tak Ternepb OyaeT BBIMIAAETh BBIPAKEHHE JUIS BEJIMUMHBI YCKOPEHHS

HasBaHue Benn4mHbI 0O6o3Ha4eHue Enusmua Cessb ¢ Apyrumm
U3MepeHus BeSIMYMHaMM
gk’
Macca nnaHeTs! M KI M=2""
G
GM
Paauyc riaHeThl R M R= |—
g
GM
BeicoTa h M h= [— -R
g
YckopeHue cBOOOTHOTO MaJIeHUS g e _GM
BOJIN3W MOBEPXHOCTH TIIAHETHI g R?
IocTogHHast BCEMUPHOTO H-wm? _
P G G=6,67-10"
TATOTEHHUS K>
YckopeHue cBOOOTHOTO MaJIeHUS GM
Ha OOJIBIIIOM PACCTOSHHUU OT g m/c’ g= Rem’
MOBEPXHOCTH TJIAaHETHI (R+h)
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O6pasey peuweHus 3ada4u:

Macca CatypHa 5,7-10%° kr, a ero pamuyc — 6-107 M. Onpegenure yckopeHHe CBO-
6oanoro maaeHus Ha CatypHe.

Hano: Pewenue:
M. =5,7-10% GM. 6,67-107.5,7-10%
c KT g=—se=> = ~10,6 (m/c?)
R =6-10" m R (6-107)
 H-M?> | Omeem: 10,6 m/c?

G=6,67-10""—

KI'
g-?

3adayu dnsi caMmocmosimesibHO20 peweHUsi:

1) Onpenenute yckopeHue cBob6ogHOTO TaseHnss Ha Mepkypuu (Onwkaiimed k ConHILy
nnanete). Macca Mepkypust 3,3-10% kr, paanyc — 2440 k.

2) Ha kakoii BbicOTe Haj 3emiieil yCKOpeHHE CBOOOAHOTrO TAaJCHUs UMeEeT 3HaueHHe
5 m/c*? Panuyc 3emnu 6400 kM, Macca — 6- 10** «r.

3) Yckopenre cBOOOMHOrO MajieHUsl Ha TulaHeTe YpaH (BOJW3U MOBEPXHOCTH TUIAHETHI)
Takoe ke, kak Ha 3emite. Pannyc mianertst 25 000 km. KakoBa macca Ypana?
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VI. iBu:xeHKne Tena no oKpPyxHOCTU

JIBmkeHre Tena 1Mo KPUBOJMHEWHON TPaeKTOpPHH BCTpEYaeTcs B TMPHUPOJE W TEXHUKE
OueHb 4acTo. DTo Oosiee CIOKHBIA BUA ABWKEHHUS, YeM MPSIMOJIMHEHHOE NBHKEHHUE, U
€ro MaTeMaTHYeCKOe OIMMCcaHUe BBIXOJUT 3a paMKH LIKOJIBHOro Kypca ¢usuku. Ho kpu-
BOJIUHEWHOE JIBIXKEHHUE MOXKHO CBECTH K JBMIKEHHMIO MO AyraM OKpYKHOCTH. B kypce ¢u-
3UKHM 9-T0 Ki1acca paccMaTpuBaeTcs Hanbosiee MPOCTON BUA BIKEHHS Tejla M0 OKpPYXK-
HOCTU — JIBWIKCHHE C TOCTOSIHHOM M0 MOJYJIIO CKOPOCTHIO (PAaBHOMEPHOE JBHKEHHE
o okpykHoctH). Ho Tak Kak CKOpPOCTb, KpOME YHMCIIOBOTO 3HAUEHUS, UMeeT ellle U Ha-
npapiieHue (a HampaBJeHHe CKOPOCTH TMPH ABMXKEHHH MO OKPY>KHOCTH BCE BpeMs HM3Me-
HSETCS), TO ABHKEHHE Tejia MO OKPYKHOCTH — 3TO JBH)KeHHe ¢ yckopennem. Cko-
pOCTh Tella B JIIOOOM TOUKE OKPY>KHOCTH HalpaBJieHa 0 KacaTeJIbHON K OKPY)KHOCTH, a
YCKOpEHHe HamnpaBJeHO K LIEHTPY OKPY>KHOCTH, ¥ TIOSTOMY Ha3bIBaeTCs HEHTPOCTPEMH-
TeJbHBIM ycKopeHueM. Cuiia, KoTopasi cOOOIIaeT Tely YCKOpeHHe, ToXe HalpaBjieHa K
LEHTPY OKPYKHOCTH. B KakToM KOHKpPETHOM cliyyae MpUpOAa LEHTPOCTPEMHUTEIbHON
CHJIBI pa3jiiyHa. ITO MOXKET ObITh CHJIa TpeHHUs (MPH NMOBOPOTE aBTOMOOKIIS), CHJIa YIIPY-
rocTd (IpH BpallleHWH MIapyuKa Ha HUTH), CUJIa TATOTEHUS (TMPH IBHXEHUH WCKYCCTBEH-
HOT'O CITyTHHUKA BOKPYT 3eMJIu).
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VI. iBu:xeHKne Tena no oKpPyxHOCTU

BAPUAHT 1. LEHTPOCTPEMUTEJIbHOE YCKOPEHUE

EnvHunua CBsi3b C Apyrumun
HasBaHue Benn4mHsbI 06o3Ha4eHue AMHULY Apy
u3mepeHus BeNM4YMHamm
2
Panuyc okpysxHOCTH r M r=—
a
JluneitHas ckopocTh (MOJTYJTb) v Mm/c v=Alar
[leHTpocTpeMuTebHOE YCKOpEHUE 2 v
a Mm/c a=—
(MomyTp) p
mv’
LlenTpocTpeMutenbHas cuiia (MOAYJb) F H F=
p

O6pa3sey peweHus 3adayu:

KakoBa sinHeliHasi CKOPOCTh TeJla, IBHXKYIIErocs Mo OKPYKHOCTH paanycom 40 M ¢ ycKko-
2
penuem 2,5 m/c*?

Hano: Peuwenue:
a=2,5wm/c’ v

a=—; v=A+ar
r=40m r

v=4/2,5-40 =10 (m/c)
v=7? Omeem: 10 m/c

3adayu Onsi camocmosimesibHO20 peweHUs :
1) OnpenenuTe LEHTPOCTPEMUTENBHOE YCKOPEHUE TpaMBas, JABHXKYLIErocs Mo 3aKkpyrJe-
HUIO Jopory paguycom 50 M co ckopocTbio 18 km/u.

2) Omnpenienute CKOPOCTh U YCKOPEHUE CEKYHTHOM CTPEJIKM 4acoB, €Clu paauyc 1udep-
Osata 15 cm. (YkazaHue: ceKyHIHas CTpesika COBepllaeT OAuH 00opoT 3a 1 MuH, T. e. 3a
60 c, nmpoxons MyThk, paBHBIN JJIMHE OKPYKHOCTH: § =/ =27mr . JIns HaXOKIeHUsI CKOpo-

CTH NpUMeHHTe GopMyTy v = ; .) Yucno n=3,14.

3) Touka, HaxoasmIasca Ha KOHIIE JIOMACTH BO3IYIIHOTO BWHTa camoneta WJI-18, nu-
JKETCSI C IMHEHHO# CKOpOoCThio 254 M/c 1 ¢ yekoperueM 12 840 m/c’. Onpenenute ammHy
JIOTIacTH.

4) KakoB pauyc BBIITYKJIOTO MOCTa, €CJIM €ro CepeIMHy aBTOMOOWIIb MPOXOJUT C YCKO-
peruem 5 m/c’ npu ckopocTH 54 km/u?
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VI. iBu:xeHKne Tena no oKpPyxHOCTU

BAPUAHT 2. LIEHTPOCTPEMUTEJIbHAS CUIA

Cssi3b C Apyrumu
HasBaHue BENU4MHbI OGo3HayeHue EnuHuLa u3mepeHmns Apy
BeNUYMHaMU
)
Panunyc okpyxHOCTH r M r=—
a
JIuHe#Has ckopoCThb
P v M/c v=+lar
(Momymb)
2
E€HTPOCTPEMHUTEIEHOE 2 v
Lentpoctp a Mm/c a=—
yCKOpeHue (MOAYJIb) ’
2
EHTPOCTpEMUTEbHAS my
Henrpoctp F H F=
cuia (MOAyJib) »
Fr
Macca tena m KD m=—-
v

O6pa3sey peweHus 3adayu:

C kakoii HauOOoJIbINEeH CKOPOCTHLIO MOXKET JIBUTAThCs aBTOMOOMIIL Maccoil 1 T Ha MmoBopo-
Te paguycoM 100 M, 4TOOBI €ro He «3aHecI0y, eCJIM MaKCUMaJibHas cuia Tpenus 4 kH?

Hano. CHU
m=1Tt 10° kr
F=4xH 4-10° H
r=100 m

v—2

Peuienue:
mv? Fr
F= ; v=,[—
r m

3
v=4/$ =20 (m/c)

Omeem: 20 m/c

3adayu Onsi camocmosimesibHO20 peweHus:

1) I'py3 maccoii 400 r, noABelIeHHbIA HA HUTH JUIMHOK | M, JABUrascb paBHOMEPHO CO
CKOPOCTBIO 2 M/C, OINHCHIBAET OKPYKHOCTh B BepTHUKaJIbHOU TuiockocTH. KakoBa cuia

YIPYTrOCTH HUTH?

2) Asromo6uabL Maccoit 800 Kr coBepiaeT MOBOPOT HA TOPU3OHTAIILHOM Y4YacTKe JA0pO-
', JIBUTAsCh CO CKOPOCThIO 36 km/4. Ompenenute paauyc 3aKpyrieHUs OPOTH, €CIIU

cuia TpeHus paBHa 2 kH.

3) KakoBa macca Benocunena BMecTe C BEJIOCHIIEAUCTOM, €CJIM OH COBEpILAET MOBOPOT
MO 3aKpyTJICHUIO ioporu paauycom 200 M, TBUTasch CO CKOPOCThIO 36 KM/4, a cuia Tpe-
HUS pe3nHsbl 0 nopory pasHa 40 H?
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VII. UckyccTBeHHble CNYTHUKK 3eMnu 1 ApYyrux nnaHeT

Uro6sl Teno crano uckyccTBeHHbIM ciyTHUKOM 3emiu (MC3), ero Hy)XHO MOAHATH Ha
TaKyl0 BBICOTY, Ha KOTOpOH aTMocdepa oUeHb pa3pexeHa M MPAaKTHUECKH He OKa3bIBaeT
COIMpPOTHBIICHHUS IBMXKEHHUIO. 3aTeM Tely HY>KHO COOOLIUTb OIMpEeAeSIeHHYIO CKOPOCTb,
HAarpaBJIeHHYIO TOPU30HTAIBHO. DTa CKOPOCTh Ha3bIBAETCS MePBOil KOCMHYECKOiH CKO-
POCTHIO.

v=,/gR, — mo Takoil ¢opmyle paccUMUThIBaeTCs MepBasi KOCMUYECKas CKOPOCTb IS

HC3, 3amyckaemoro Ha HeOombuIyio BbICOTY (400—500 kM) Haa MOBEPXHOCTHIO 3E€MITH.
[Ipu Takoil ckopocTH CyTHUK OyneT ABUrathbes Mo Kpyrosoii opourte. Eciu xe emy co-
OOLIUTE CKOPOCTb OOJIBbIIYIO, YeM MepBas KOCMUYECKas CKOPOCTb I JaHHOW BBICOTBI,
TO OH OyJAeT JBUraThcs MO MIUTUNTHYeCKOH opdute. UeM Oonbliie CKOPOCTh, TeM OOJblIe
OyzneTt BeITAHyTa opOuTa. MHOTHE CITyTHHKH, KOTOpPbIE 3allyCKatOT Ha OpOUTY (CIyTHUKH
CBSI3H, CITyTHUKH CITY>KOBI CIIaCeHUS U T. JI.), UMEIOT UMEHHO SJUTUITUYECKYIO OPOUTY.

GM

v =, |——= — 9Ta dopMysa MpUMeHseTcs A pacyera NMepBOd KOCMHUYECKOH CKOpO-

R +h
CTH, C KOTOPO# 3aImycKaroT Ha OOJIbLIYIO BBICOTY (THICSUM KHJIOMETPOB). DTy Gopmyiry
MOJKHO MPUMEHSTH JJI pacdeTa CKOPOCTH Ha JIF00OM TUIaHeTe.
IIpu perrenny 3aaa4 MO JaAHHOM TeMe JKenaTenbHO MUCTIONb30BaHNE MUKPOKAIBKYJIATOpA.

Ha3ssaHune Benn4mHbI OGosnaenne Enusmua CBA3b C ApYrUMMU BeNUUNHAMM
BeNNYMHBI U3MepeHus Apy
2
Y GM
Panuyc nnanetst R M R=—R=——- h
g %
V(R +h)
Macca miaHeTsl M KI =
4
GM
BricoTa h M h=——-R
A%
ITocTostHHAst BCEMHUPHOTO H-m? _
P G am G=6,67-10"
TATOTEHHUS 2
v=.,/gR
Ilepras kocMuueckas
v Mm/c GM
CKOPOCTb y=
R+h
Vckopenue cBOOOIHOTO 2
P A g m/c’ g= Y
nageHust R
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O6pasey peuweHus 3ada4u:

ITepBrIii McKkyccTBeHHBIN ciyTHUK 3emutd, 3amymeHHbii B CCCP 4 oktabps 1957 roaa,
IBurasics Ha BbicoTe 950 KM Haja MOBEPXHOCTHIO 3eMiid. BbIUMciaMTE CKOPOCTH 3TOTO
CIyTHHKA.

Hano: CH Pewenue:
h=950 xm 0,95-10° m GM,
R =6400 xkm 6,4106M V= R3+h
M,=6-10* xr = o
2 y= [SO710 000 55107 (i) =

G=6.67-10" 1] (0,95+6,4)-10°

- =17,3 (km/c)
2 Omeem: 7,3 km/c

3adayu dns camocmosimenibHO20 peleHuUs::
1) Kakyto ckopocth OyaetT uMeTh criiyTHUK JIyHbI, 3amyineHHbii Ha BeicoTy 2000 kM Haj
nosepxtocThio JIyne? Macca Jlyner 7,35-10% kr, pamguyc JIyssr 1,74-10° m .

2) Ha kakyto BbICOTY HaZ0 MOAHSATH MCKYCCTBEHHBIH CITyTHUK 3€MJIH, YTOOBI OH JABHTAI-
cs co ckopocThio 7,57 km/c? (Maccy 3emin v paanyc 3eMJIM BO3BMUTE M3 3aJaud B 00-
paste.)

3) Beiuucnute nepByt0 KOCMHUYECKYIO CKOPOCTh ISl HCKYCCTBEHHOTO CIyTHHKa Mapca,
JBWKYLLErocs BOKPYT IUIaHEeThl Ha HeOombluoii BbicoTe. Pamuyc Mapca 3394 kwm, ycko-
penue cBOGOIHOrO nageHus 3,8 m/c’.
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VIil. Umnynbc Tena

I/IMl'ly.]'le TEJaa (I/IHa‘Ie — KOJIMYECTBO I[BI/DKGHI/ISI) — 9TO BCJIMYMHA, paBHasd MPOU3BEIEC-
HHUIO CKOPOCTH T€J1a Ha €Tro Maccy.

p=my
Hmmynbe — 3To BeIMUMHA BeKTOPHAs, T. €. UMetoLlas HarpasieHue. Bektop ummynbca
HarpaBJIeH TaK ke, KaK U BEKTOp CKOPOCTH Tela.

Hmnynscom 061aatoT TONbKO ABKYLIHecs Tenaa. Eciu jke Teao MOKOMTCs, TO ero CKo-
POCTb paBHa HYJIIO, a 3HAYMT, U €r0 UMILYJIbC PAaBEH HYJIIO.

[Ipu pereHnn NpocThIX 3a1a4 MO>KHO (OpPMYJTy 3aMUChIBaTh Cpasy B CKasipHOH dopme:
p,=mv, WL p=my.

O6o3HayeHHe CBA3b ¢ Apyrummn
HasBaHue Benu4MHbI EauHuua nsmeperus
BENUYMHBI BENUYMHAMK
C _p
KOpOCTb Teja (MOAYJIb) v m/c V==
m
M _P
acca Tefa m KT m==—
v
Nmnynbe Tena (Moaysib) p Krm/c p=my

O6pa3sey peweHus 3adayu:

KT - M
Onpenennure Maccy aBTOMOOWIISI, UMEIOIETO HMITYJIbC 2,5-10*

U JIBUOKYLIEToCs
c
€O cKOpocThiO 90 KM/4.

Hano. CH p=my
p=2,5-10" krm/c m=P
v =90 KM/ 25 M/c v \
m:ﬂ;(ﬂ.ﬂ)“ (xr)=1(T)
m—1? S
Omeem: 1T

3adayu Onsi camocmosimesibHO20 peweHus:

1) Macca xokkeitHoit maiioel 160 1, a ¢pyrdéonbsHoro msya — 400 r. C kakoi CKOpOCThIO
JOJDKEH JBUraTbCs MsY, YTOOBI €ro MMITYJbC ObUT paBeH MUMITYJbCY LHAMOBI, ecid oHa
JIBUDKETCS CO CKOPOCThIO 20 M/c?

2) Camornet maccoii 2 T, moJyieTas K a3poipoMy, CHU3MJ CBOKO cKopocThb oT 50 1o 30 m/c.
Haiigure u3mMeHeHnue nmmyibca camonera. (M3amMeHeHne UMITyJibca — 3TO pa3HOCTh MEXK-
Iy BTOPBIM U MEPBBIM 3HaYEHUEM UMITyJIbca: Ap = p, — p,.)

3) Kamens maccoii 300 r, OpolieHHbII BEpTUKAIBHO BBEPX, UMeJl MepPBOHAYAIBHBIA HM-
mynsc 6 krm/c . Yepes kakoe BpeMs ero UMITyJIbC YMEHBbIIUTCS B 4 paza?
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IX. 3aKoH coxpaHeHunsi UMnynbca

I/IMHyJ'IbC— OJHa U3 HEMHOI'uX BEJIMYWH B IMPUPOAE, 06naz[afomnx 3aMeYaTCIbHBIM
CBOMCTBOM — CBOMCTBOM COXpaHCHHUH.

Ecau tena B3aumMoeiicTBYIOT APYT € APYroM, TO HX HMIYJIbCHI MOTYT H3MEHSATHCS,
HO reoMeTpPHYECKAasi CyMMa HMIYJLCOB TeJ B 3aMKHYTOIHl CHCTEMe OCTAETCSl HEeH3-
MEHHOH.

32MKHyTaﬂ CHCTEeMAa — 3TO CUCTEMA, B KOTOpOP‘I OTCYTCTBYIOT BHCUIHUE CUJIbI.
,Z[.T[S[ ABYX BSaI/IMOIleI;'ICTBy}OH.[I/IX TEJ1 3aKOH COXpaHECHUS UMITYJIbCa MOXKHO 3anucaTb Tak:

! !’ ! !

D+ Dy, =D + P, WM TaK: My, +mv, = my, + mv,

B neBoii yactu paBE€HCTBA — reoMeTpuUeCKas CyMmmMma UMITYyJIbLCOB TCJI 0O B3aUMOJEHUCT-
BuUdA, a B HpaBOP'I — MocJIe B3aUMOJICHCTBUSL.

AJITOPHUTM pellleHus 32124 HA 3aKOH COXPAHEHHS HMIYJIbCA:
1. 3amnucaTth «JaHOY.

2. Cpenatb 4epTex, Ha KOTOPOM M300pa3uTh HAIMPaBIEHUS! UMITYJIbCOB (MJIM CKOPOCTEit)
KakZI0ro TeJia 10 B3aMMOJCHCTBHS U M0CJIe B3aUMOIEHCTBHSI.

3anucarh 3aKOH COXpaHEHHWs] UMITYJbca 7Sl JaHHOM CUCTEMbI B BEKTOPHOH (opMe.
BriOpath KOOpAMHATHYIO OCh (OCH), HAMTH MPOSKLMUKU BEKTOPOB Ha 3TY OCb (OCH).
3anucarh 3aKOH COXpaHEHHUs] UMITYJIbca B CKaJISipHOM (opMme.

Pemnts nosmyuusiieecs ypaBHeHHME OTHOCUTEIBHO HEU3BECTHOW BEJIMUMHBI.
OueHUTh OTBET Ha pPeasbHOCTb.

NSy RAeW

PaccmoTpum B3aumoneicTBUs Tejl, MPU KOTOPOM OHU ABMXKYTCS BAOJIb OJHOM MpPsIMOM B
OJIHOM HarpaBJIeHUM WM HABCTpeuy Apyr Apyry. IIpy cTOJIKHOBEHUM Tesla UCTIBITHIBAIOT
coynapenue. CoynapeHne MOKeT ObITh ABYX THIIOB: YIIPYTHi yaap U HEYNpYyTHid yaap.
Yupyruii yaap — Tena nociie B3auMOAENUCTBUS MPUOOPETAIOT CKOPOCTH, HaMpaBieHHbIE
B pa3Hble CTOPOHBI.

Heynpyrnii ynap — Tena nocnie B3auMOIeHCTBUSI OyAyT ABUTraTbCs BMECTE, Kak OIHO
Lesnoe.

O603HaueHue CBA3b ¢ Apyrumu
Ha3BaHue Benn4uHbI EnnHuua nsmepenms
BEMUYMHbI BENMYMHaMM
C _P
KOPOCTH Tena (MOayJIb) v m/c V="
m
M _p
acca Tena m KT m==—
\J
Hmmynsc Tena (MomyIib) P KrM/c p=my
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O6pasey peuweHus 3ada4u:

Tenexxka maccoii 40 Kr JBIKETCS CO CKOPOCTBIO 4 M/C HaBCTpeuy Tenexke mMaccoi 60 kr,
JBIKYILeics co ckopocThio 2 M/c. [lociie Heynpyroro coynapeHust TeNeKKH IBHKYTCS
BMecTe. B kakoM HarpaBieHHWH U C KaKOH CKOPOCTBIO OyayT ABUraThCsl TEEKKHU ?

Hano: v, V. Peuwtenue:

1 2
my =40 kr |:| 4—I:I My + myvy = (my +my)v
m, = 60 xr |:|:|—>‘7 OX: myv, —n,v, = (ml + n, )V

v, =4 M/c — 4-60-

1 > Y m2v2:404 60 2=0,4(M/C)
v, =2 Mm/c m, +m, 40+ 60
y—2? Omeem: 0,4 m/c

B CTOPOHY ABWIKEHUA nepBoﬁ TCJIC)KKMU.

3adayu onsi camocmosimesibHO20 peweHus:

1) /IBa Heynpyrux wmapa maccoi no 300 r kaxaplii ABHXKYTCS HaBCTpedy ApYr ApPYyry co
ckopoctsamu 5 mM/c u 10 M/c. OnpenenuTe COBMECTHYIO CKOPOCTh IAPOB MOCIE CTOJKHO-
BEHMUSI.

2) XKene3zHonopoxkHbI Baron Maccod 40 T, JBUrascb co CKOPOCTBIO 2 M/C, JOTOHSET
miatdopmy mMaccoii 20 T, ABMKYIIYIOCS cO ckopocThio 1 M/c. [locne aBTociienku BaroH u
atgopma mpoAoIDKaIoT ABmkeHUe. OnpeesiuTe X COBMECTHYIO CKOPOCTb.

3) XKene3zHoqOpoXKHBIN BaroH, MUMEIOIUI CKOpPOCTh JBIxKeHUS 0,6 M/C, cTajKuBaeTcs
C HemoJBWXXHBIM BaroHoM Maccoit 20 1. [locye aBTOCHIENTKM BaroHbl MPOJIOJIKAIOT JIBH-
seHue co ckopocThbio 0,2 M/c. Onpesesnute Maccy NepBOro BaroHa.
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X. MexaHuyeckue KonedaHusa

Kpome npsMonnHeHHOro NBWXKEHWS W JBW)KEHHMS MO OKPYKHOCTH, B Kypce (H3MKH
9-ro knacca paccMaTpHUBaeTcs €llle OJWH BUJI ABWKEHUS — KoJiedaTelbHOe IBHKeHHe.

Konebanus odeHs pacnpocTpaHeHbl B npupoje U TexHuke. [loa konebaHreM moHuMaet-
csl IBWO)KEHHE, TIOBTOPSIOLIEeCs Yepe3 onpeesieHHbINA MPOMeKyTOK BpeMeHn. Hanpumep,
JBDKEHHE MasTHHKAa B 4acaX — 3TO KoJjeOaTelbHOe JBWXKEHHE, IBWKCHHE MOPIIHS
B [WJIMHJPE JIBUTaTeNisi BHYTPEHHETO CrOpaHus — 3TO TOXe KojiebaHue.

Kone6anust MOryT OBITH CBOGOXHBIE 1 BLIHY:KI€HHBIE.

CBoGoaHbIe KOJIEOaHUS — 3TO KOJIeOaHHUs1, BOSHUKAIOIIME B CHCTEME IMOCie TOro, Kak
ee OJIHOKPATHO BBIBEJTH U3 MOJIOXKEHUS paBHOBECHs (KAuHYJIM [IAPUK HA HUTH).

B peanbHoit cpene (Bo3ayxe, BoAe | T. 11.), oOJafaromieli COpoOTUBICHUEM, CBOOOTHBIC
KosiebaHus OyayT MOCTETNeHHO 3aTyXaTh, TaK KaK 3HEPrus, COOOIeHHas CUCTEMe B MO-
MEHT BBIBEJICHHS €€ U3 TMOJIOKEHHSI paBHOBECHs, OYJeT pacxoJ0BaThCs Ha MPEOI0ICHHUE
cun conportusieHus cpensl. ([Ipu pemeHnr MHOTUX 3a7a4 CUJIaMH COTIPOTUBIICHHS Cpe-
JTbI TIpeHEOPETaroT U CYUTAIOT CUCTEMY 3aMKHYTOM. )

Briny:knenHble KoJie0aHusi — 3TO KojieOaHMs, MPOUCXOAsLINEe IO/ ACHCTBUEM MEPHO-
MIAYECKOMN CHITBI (MTJla B IIBEHHOM MallIMHE, MOPIIEeHb B IMJTUHAPE JBUTATENIs] BHYTPEHHE-
ro CropaHus).

I'apMonnveckne Ko1e6aHAs — 5TO KonebOaHMs, MPOUCXOISIIME MO 3aKOHY CHHYyca WIIN
KOCHHYyca.

YpaBHeHHe KOOPAUHATHI JJIsl TApMOHUYECKUX KoJieOaHWi UMeeT BU/L:
x=Asin2nvt v x = Acos2mvt .

B mMaremaTHueckoM OMMCaHUM KOJeOaHH Y4acTBYIOT CIIAYIOLINE BEINYUHBI: aMILTUTY-
Jia konebaHuH, neproj KoiebaHuii 1 YacToTa KoneOaHui.

AMIUIHTYAA KoJle0aHuH — HauOoblee Mo MOYJIIO OTKIOHEHHE KoJIeOToIerocs Teia
OT TOJIO’KEHUS paBHOBecHs (HaubobIIas KOOpauHATa).

Ilepnoa xoJed6annii — BpeMs, 3a KOTOPOE COBEpIIaeTCs OJHO KojaeOaHHe.
YacroTa KoJ1edaHnii — YncIio KoteOaHMli B €IMHHLYY BpeMeHH (OOBIYHO B O/IHY CEKYHILY).
Ilepuon 1 yacToTa — 3TO B3aMMHO OOpaTHbIE BETUUMHBI.

Ecnm n3BecTHO umcio koneGaHMit 3a KaKOW-TO MPOMEXKYTOK BPEMEHHM, TO MEPHOA U Yac-
TOTY KOJIeOaHUH MOXKHO OMPEeNIUTb, COCTABUB MPOMOPLHIO:

o {
N konebanuii — ¢ ¢ T=—
N
1 xonebanme — T' ¢
N konebanuii —tc v=—
{

v konebannii — 1 ¢
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X. MexaHuyeckue KonedaHusa

BAPUAHT 1. CBA3b MEXAY NEPMOAOM N YACTOTOMU KOJNIEBAHUN

Ha3BaHue Benn4mHbI O603Ha4eHUe Enuruua Casik ¢ Apyrumu
U3MepeHus BeNUYMHaMU
AMIuTy1a KosieGaHuiA 4 u
(aMIuIMTYIa KOOPAUHATHI)
1 t
INepuon xonebanmii T c I'=—; IT'=—
v N
N 1 N
Yacrora KoJeOaHU v T V= ?; V=
t
Yu K HUM 32 KaKoe-T. !
cIo Koseba 3a KaKkoe-To N Nl Now
Bpemsi T
N
Bpems t c t=NT; t=—
v

O6pa3sey peweHus 3adayu:

[lTapuk Ha HuTH coBepni 60 konebanuii 3a 2 MuH. OTnpeneuTe Nepruo] U YaCTOTy KO-
neOaHMi 1apuKa.

Jano: cH1 Pewienue:
N =60
T=L=E=2(c)
t=2mun | 120 ¢ N 60
] 1 1
-9 v=—=—=0,5(1
T-1 773 (')
v-? Omeem: 2 c; 0,5

3adayu Onsi camocmosimesibHO20 peweHus:

1) Cypok, 4To0bl 3UMO# BBIKHTL Oe3 MUTaHUsl, 3aMeIseT cBoe cepAledrenue ¢ 80 yaa-
pPOB B MUHYTY 0 4-X ynapoB B MUHYTY. Onpenenute neproa KoneOaHui U 4acToTy yia-
POB cepALa cypKa B aKTMBHBIN NMEPUOA U B MEPUOJL CIIAUKH.

2) Komap 3a 3 muH B3maxuBaeT kpbuibsimMu 108 000 pa3. Onpeaenute dactoTy KoJieba-
HUM.

3) I'py3 Ha nmpyxuHe 3a 12 ¢ coBepmmi 60 konebanuii. Onpeaenure Nepyuol U YacTOTy
KoJsiebaHuii rpysa.
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X. MexaHuyeckue KonedaHusa

BAPUAHT 2. FPAOUYECKASA UHTEPMPETALMA KONEBAHUN

EavHunua Cssasb ¢ apyrumu
Ha3saHue BenuuUHbI O60o3Ha4eHUe HaMepeHHs BenMuMHAMM
AMIATYy1a KoneGaHui 4 "
(aMImIMTYa KOOPAUHATHI)
N 1 t
[lepuon konebanwmii T c T'=—;, T=—
\ N
. 1 N
YacroTa KosjaebaHMiA \% I'm v= F; vV=—
t
Yn Kone0aHui 3a KaKoe-T t
cj10 kojeba 3a KaKoe-TO N N=l. Now
BpeMms T
N
Bpewms ! c t=NT; t=—
v

O6pasey peuweHus 3ada4u:

F Tl

VA /

\ /

¥o

-20

Ha pucyHke n3o0paxeH rpaduk 3aBUCHMOCTH KOOPAWHATHI OT BpEMEHH KOJeOroerocs
tena. Ilo rpaduky onpenenure:

1) ammiuTyay KonebaHuii;
2) mnepuoa KosebaHwii,
3) wdacToTy KoJIeOaHUI;

4) 3anummuTe ypaBHEHHE KOOPAWHATHI.
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Peuwenue:

1)A4=20cm=0,2 m;

2)T=0,8c;

3) VzlzL:I,% I
T 08

4) x(t)= Asin2nvt =0,2sin27-1,25¢ =0,2sin 2, 57t.

3ada4u Onsi camocmosimesibHo20 peuweHus:
1) F R X0
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Ha pucyHke u3o0paxkeH rpaduk 3aBUCUMOCTH KOOPAUHATHI OT BpEMEHH KOJeOroIerocs
tena. [lo rpaduky onpenenure:

1) aMImuTy 1y KoJleOaHuiA;
2) nepuoa KoyiebaHuii;

3) gacToTy KoJIebaHwif;
4) 3anumnTe ypaBHEHHE KOOPAWHATHI.
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Ha pucynke n3obpaskeH rpadux
3aBMCUMOCTH KOOPJAWHATHI OT
BpPEMEHU KoueroLerocs Tena.
ITo rpaduky onpenenure:

1) ammiutyny konebaHuii;
2) mepuoA KojeOaHui;
3) yacToTy KoJIeOaHMIA,

4) 3anuunTe ypaBHEHHE KOOp-
JIUHATBHI.

Ha pucynke nzobpaskeH rpapux
3aBHCUMOCTH CKOPOCTH OT Bpe-
MEHH KOJIeOITIOLerocs Tena.

ITo rpaduky onpenenure:

1) MmakcumanbHOE 3HaYeHHE CKO-
pocTH;

2) nepuoa KoyiebaHuii,
3) yacToTy KoJieOaHMii;

4) 3anuinTe ypaBHEHUE 3aBU-
CHMOCTH CKOPOCTH OT BPEMEHH.

KaxoBa kuHeTHueckas sHeprus
Tesa B MOMEHT BpeMeHu 1 ¢, 2 ¢,
ecim macca tena 200 r?



XI. MexaHuyeckue BOJIHbI

Bouina — 3T0 BO3MYyllIeHHE, pacOpOCTPaHSIOLIEECs B MPOCTPAHCTBE.

Jns pacmipocTpaHeHHss MeXaHW4eCKOW BOJHBI 00s3aTebHO Hy)XKHAa Kakas-TO cpefa —
BO3MlyX, BOAA U T. A. B BakyyMe MexaHUYecKHe BOJIHbI PaCPOCTPAHATHCS HE MOT'YT.
Matematudeckoe onMcaHue BOJIHOBOTO NpoIlecca BKIIFOYAET B ce0sl XapaKTePUCTUKU KO-
neGaHui: TIepuol U 4acToty kosiebanuii. KpoMe 3Toro, m0o0aBsAOTCS TaKue BEJTUYHMHEI,
KaK CKOPOCTb BOJTHBI ¥ JIJTHA BOJTHBI.

JIMHA BOJIHBI — 3TO PACCTOSIHUE MEXAY JBYMs TOUYKAMH, KOJCOIIOUIUMUCS B OJIMHA-
KOBBIX (hazax (MeXIy JBYMs COCEIHUMHM TPEOHSIMH BOJH WM MEXJY JIByMs COCETHUMHU
BIAJMHAMH, €CIIA peUb UJET O BOJHAX Ha MOBEPXHOCTH BObI).
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XI. MexaHuyeckue BOJIHbI

BAPUAHT 1. BOJIHbI HA MOBEPXHOCTU BOAbI

HasgaHue BenuumHbl | OGo3HayYeHue BenuuuHbl | EauHMLa nsmepeHus Casb ¢ Apyrumu
BENUYMHaMN
A4
JlmuHa BoJTHBI A M A=vT; A=—
v
A
CKOpOCTh BOJIHBI v Mm/c V= ?; V=AvV
. A t
IMepuon konebanuit T c T=="; T=—
% N
% N
Yacrora konebanumii A% 'y v= - Dov=—
1t
. t
Yuciio kosnebaHuit N N= F; N=vt

O6pasey peuweHus 3ada4u:

Jloaka kadaetcs Ha BOJIHaX, pacnpoCTpaHAroLIUXCd CO CKOPOCTBIO 4 M/C, u3a 10 c co-

Bepinaet 20 konebanuii. KakoBo paccTosiHue MEeXTy COCETHUMU rpeOHIMHU BOITH?

Hano: Pewenue:

=4 wm/
vEame ) L1045
t=10c N 20

N =20k A=vT=4-0,5=2 (M)

A=?

Omeem: 2 M

3adayu Onsi camocmosimesibHO20 peweHus:

1) OnpenenvTe CKOPOCTh BOJIHBI, pacHpOCTPAHSIOMIEHCS Ha TIOBEPXHOCTU BOJBI, €CITH
paccTosiHie MeXAy OByMs COCeTHUMHM BragnHamu 20 M, a miernka Ha TIOBEPXHOCTH BOIBI

koJiebaeres ¢ yactotoit 0,4 I'i.

2) BomHa 1yHaMu MOeT UMeTh ckopocTh a0 1000 km/4. OnpenenuTe nepuoj kojeba-

HHUM, eClU JTHHA BOJIHEI 50 KM.

3) BerpoBas BoiHAa Ha MOBEPXHOCTH BOJBI MMeeT mepuon konebannii 20 ¢ u pacmpo-

CTpaHsIeTCsl CO CKOPOCThIO 72 kM/u. OnpeaesnuTe AJUHY BOJTHbI.
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XI. MexaHuyeckue BOJIHbI

BAPWAHT 2. 3BYKOBbIE BOJIHbI B BO3AYXE

HasgaHue BenuumHbl | OGo3HayYeHue BenuuuHbl | EauHMLa nsmepeHus Casb ¢ Apyrumu
BenMYUHaMM
v
JlmuHa BOTHBI A M A=vl; A=—
\
A
CKOpOCTb BOJTHBI \Z Mm/c V= ?; v=2Av
N A t
[lepuon konebGanwmii T c T==; T=—
\4 N
o % N
YacroTa konebaHui v g V= - Dov=—
4
. 1t
Yucno konebanuit N N = ?; N =vt

O6pasey peuweHus 3ada4u:

lonocoBbie cBA3KM MeEBIla, MOOLIET0 TEHOPOM (BBHICOKUM MY>KCKHUM TOJIOCOM), KOJeO-
motcs ¢ gactoro ot 130 go 520 I'm. Ompenpenute MakCHUMaNbHYIO U MHUHHMAJIBHYIO
JUTHHY M3JTy4aeMoii 3BYKOBOU BOJIHBI B Bo3tyxe. CKOpocTh 3ByKa B Bo3ayxe 330 m/c.

Hano: Pewenue:

v, =130 T'n a=r

v, =520T1 v

v=330 m/c }\,lzﬁz2,5 (M)
130

A =20, =2 xzzﬁzo,um
520

Omeem: 2,5 m; 0,6 m

3adayu dns camocmosimesnibHO20 peleHus::

1) Camblii HU3KHI MYXKCKOH Trosioc — 0Oac. YactoTta KoyiebaHUi TOIOCOBBIX CBA30K MO-
et ObiTh paBHOl 80 ['i. CaMblii BhICOKHIT sKeHCKHI rosioc — comnpaHo. YacToTa kose-
Ganwii MoxkeT nocturath 1050 I'u. OnpenenuTe quanasoH AJUH BOJH B BO3IYXeE.

2) [1uena, nersinas 3a B3ITKOM, MalleT KpbUibsiMu ¢ yacTotoi 200 ['u, a Harpy»keHHass —
c yactotoii 440 ['u. B kakom ciydae AnMHa 3ByKOBO# BOJIHBI Goubiie? Bo ckomnbko pas?
3) Jleryurie MBILIM [UTS OPUEHTALMKM B MIPOCTPAHCTBE M MOMCKA JOOBIUM MCIIONB3YIOT SB-
JieHHe 3Xonokauuu. Ha Kakom paccTOSHUM OT JeTydeil MBILIM HaXoIuTcs OOBEKT, €Ciu
MOCIAaHHBIA CUrHal Bo3BpaTwics uepe3 1,2 ¢? (YkaszaHue: wucnonb3yite Qopmyny
2§ =Vt , TaK KaK CUrHaJl MPOXOAUT JBOMHON MyTh — 10 00bEeKTa U Ha3aj.)
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XI. MexaHuyeckue BOJIHbI

BAPUAHT 3. 3BYKOBBIE BOJIHbI B APYMNX BELWECTBAX

Ha3saHue BenuuuHbI OGo3HaueHue BenuumnHbl | EauHMLa n3mepeHus CBA3b C ApyruMy
BennYMHaMM
A%
JlmuHa BoJTHBI A M A=vT; A=—
v
A
CKOpOCTh BOJIHBI v Mm/c V= ?; V=AvV
. A t
IMepuon konebanuit T c T=="; T=—
% N
% N
Yacrora konebanumii A% 'y v= - Dov=—
t
. t
Yuciio kosnebaHuit N N= F; N=vt

O6pasey peuweHus 3ada4u:

Ckopocthb 3ByKa B 300HuTe 2400 M/c, a B kupnuue — 3600 m/c. B kakom BeliecTse 3By-
KOBOMY CUTHaIly TpeOyeTcs Ooubliee BpeMs Ui pacnipoctpaneHus? Bo ckonbko pas?

Hano: Pewenue:
v, =2400 m/c Yem ckopocTb Oosibliie, TeM MEHblLee BpeMst TpeOyeTcsl CUrHaly.
v, =3600m/c | 4 _ v, 3600,
l L, v, 2400
z_ ) Omeem: B a36onuTe Gonblue; B 1,5 pasa.

3adayu Onsi caMmocmosimesibHO20 pewWeHUs :

1) Onpenenute cKOpOCTh 3ByKa B CBHHIlE, eciu pacctosHue 10,8 cMm oH mpoxomgurt 3a
50 mkc.

2) CkopocTb 3BYyKa BO Jbay 3980 m/c, a B Bo3gyxe — 330 m/c. Bo ckosnbko pa3 ObicTpee
JOWAeT 3BYK B3pbIBa 10 HaOMIoHaTeN s Mo JIbAY, YeM MO BO3AYXY, €CJIM OH HaXOAMUTCS Ha
paccTosiHiM 3 KM OT MecTa B3pbiBa’?

3) 3Byk mpuOIMKarolIerocs noe3jaa JOXOAMT JI0 JIOPOKHOTO paboyero mo penbcam 3a
0,3 c. Ha xakom paccTossHUM OT pabodero HaXOAWTCS TI0e3/l, eclii CKOPOCTh 3BYyKa B CTa-
am 5500 m/c? Yepes kakoe Bpemsl 3BYK AOHIET MO BO3AYXY?

— 60—



XIl. MarHuTHOE none

C moHATHEM MarHUTHOIO MOJIS yHalrecs 3HaKOMUIUCh Y>Ke B Kypce pusuku 8-ro kiac-
ca. B 9 knacce sta Tema usyudaercst 6osee riyboko, HO B OCHOBHOM €lle Ha KaueCTBEH-
HOM YpOBHE, MaTeMaTHYeCcKHH ammapar 37ech 3aJeiCTBOBAaH TOJBKO ISl OMHCAHUS
B3aMMO/IEMCTBHS MarHUTHOTO MOJIsi U MPOBOAHUKA ¢ TokoM. [Ipuuem paccmarpuBaercs
caMBbIi MPOCTON ciTyyaill B3aMMHOIO PAcIOIOKEHUS] MAarHUTHBIX JIMHUN U IPOBOAHHUKA —
MPOBOJHHUK PacMoJIOKEH MEPIEHANKYIIIPHO MATHUTHBIM JTUHUSIM.

EavHunua CBAa3b ¢ Apyrumu
Ha3BaHue Benu4uHbI O603HavyeHue HIMEpeHHS BenUIMHAMM
F
Cuna Toka I A =—
Bl
F
DneMeHT JJIMHBI TPOBOIHHKA / M /= I
" F
HAYKLWS MarHATHOTO TTOJIS B Tn gt
(MarHuTHast UHAYKLYS) /i
Cuna, ¢ KOTOPOl MarHUTHOE MOoJie r H F =Bl

I[eﬁCTByeT Ha NMPOBOJHUK C TOKOM

O6pasey peuweHus 3ada4u:

B OAHOPOAHOE MArHUTHOE IOJIE C MarHUTHOM HH,HYKHHeﬁ 1 Tn NEprneHAUKYJIAPHO Mar-
HUTHBIM JIMHUAM TTIOMCCTHIIN HpHMOJ’IHHeﬁHbIﬁ MPOBOJAHHUK C TOKOM. MaruurHoe 1oe

nevictByet ¢ cuioit 0,2 H Ha kaxknple 10 cM nnuHel npoBoaHuKa. OnpenenuTe cuily ToKa
B MPOBO/THHUKE.

Hano: CH Pewenue:
B=1T
y pE F
/=10 c™m 0,1 M 1l Bl
_F=02H | =22 5
J 1-0,1
Omeem: 2 A

3adayu Onsi caMmocmosimesibHO20 pewWeHUsi:

1) B ogHopogHOe MarHuTHoe nosie ¢ MHAYKUWed 2 Tn nmeprneHAuKyIsIpHO MarHUTHBIM
JIMHUSIM TTIOMECTHUJIM NIPOBOJIHUK, [0 KOTOPOMY TedeT TOK cuioit 4 A. Omnpenenure cuiy,
C KOTOpPOH MarHUTHOE MoJie AeMCTBYET Ha 3JIEMEHT MPOBOJAHKKA JUTMHOM § cM.

2) MarnuTHoe nosie aevictByet ¢ cuioi 0,6 H Ha kaxkaeie 10 cM mpoBogHUMKA, MO KOTO-
pomy TeueT Tok cuiiod 3 A. TIpoBOAHMK pacroyiokeH MOJI OPSMbIM YIJIOM K MarHUTHBIM
muHusIM. OnipeennTe MarHUTHYIO UHIYKITHIO TIOJIS.

3) KakoBa cuia Toka B MPOBOJHUKE, €CJIM MarHUTHOE MoJie MHAykuuei 2 Tin geiicTByer

¢ cuioit 0,2 H Ha kaxkaele 4 cM InuHbl TpoBoAHUKA. [lose U TOK B3aUMHO MEPHEHAUNKY-
JISIPHBI.
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XIlll. OneKkTpomMarHMTHbIE BOSHbI

DJIEKTPOMATHHUTHAS BOJIHA — DTO SJIGKTPOMArHUTHOE KoJieDaHWe, pacrpoCcTpaHsio-
meecsl B MPOCTPAHCTBE, WK YepeJOBAHUE NEPEMEHHBIX AJIEKTPUUECKOTO U MAarHUTHOTO
noJjien.

B oTiiMume OT MeXaHMYECKHMX BOJIH, 3JEKTPOMArHUTHBIM BOJIHAM HE HY>KHa cpela ajs
pacrpocTpaHeHus, 6ojiee TOro — OHa UM TOoJIbKO MeinaeT. HanGonbmias ckopocThb pac-
MPOCTPAHEHUS HJIEKTPOMArHUTHOM BOJIHBI B BAKyyMe.

MareMaTryeckuii annapar, ONUChIBAIOLIUNA pacpoCTpaHEHUE DJIEKTPOMArHUTHBIX BOJIH,
omnMpaeTcs Ha Te K€ BEJIMYMHBI U (POPMYJIBI, YTO U MPU OMKMCAHUU MEXAaHUYECKHUX BOJIH.
TosbKkO CKOPOCTH BOJTHBI IPUHATO 0003HAYATH OYKBOH C.
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XIlll. OneKkTpomMarHMTHbIE BOSHbI

BAPUAHT 1. QNEKTPOMAIHUTHbIE BOJIHbI B PAOUOCBA3N

H 06o03HayeHune EnuHnua CsA3b ¢ Apyrumu
a3BaHue BeNnYMHbI
BEMUYMHbI n3MepeHus BennYMHaMm
. 1 A
[lepuon konebanwmii T C T=—;T=—
v c
. 1 c
YacroTa KoJjieOaHui v I'u vV=—; V=—
T A
o 1t
Yuciao konedanuit N N = ?; N=vt
JInviHa BOJTHBI A M A=cl; h=—
v
CKOpOCTh BOJIHBI B BAKYyME c M/c c=3-10%

O6pasey peuweHus 3ada4u:
Panvocranims pabotaet Ha BostHe iMHOM 25 M. KakoBa yactoTta M3nmy4aeMbIX KolieOaHmii?

Hano: Pewenue:
A=25M c
v=—
c=3-10% m/c A
V= 3-10° =12-10° (T'm) =12 (MI'm)
v—2? 25
Omeem: 12 MI'g

3adayu Onsi camocmosimesibHO20 pewWeHUsi:
1) Curnan Gencteusa SOS nepenaercs Ha yactore 500 kI 1. Onpenenvre IIMHY BOJTHBI.
2) Ckoubko KoseOaHHH MPOUCXOUT B SIICKTPOMArHUTHOM BOJIHE JyTHHOM 60 M 3a 5 ¢?

3) B kakoMm auamna3oHe AJUH BOJIH pabOTaeT paAUONpPUEMHHUK, €CIM OH HACTPOEH Ha Jac-
TOTHBIN quana3zoH nepenatoeid paauoctanuuu ot 30 go 300 MI'u?
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XIlll. OneKkTpomMarHMTHbIE BOSHbI

BAPUAHT 2. QNEKTPOMAIHUTHBIE BOJIHbI B PAOUONIOKALIUK

H 0603HayeHue EauHunya CsA3b ¢ gpyrumu
a3BaHue BeNnYMHbI
BEMUYMHbI u3mepeHus Benu4YMHaMu
. 1 A
[Mepuon xonebanwmii T c T=—T==—
\Y c
. 1 c
Yacrora koyiebaHuit A% T'g vV=—; V=—
T A
1t
Yuciao konedanuit N N = ?; N=vt
JlmrHa BOJTHBI A M A=cl; h=—
CKOpOCTh BOJIHBI B BAKYyyMe c M/C c=3-10%

Pagnosokanuss — 3T0 onpeneseHue paccTosSHUS 10 00bEKTa C MOMOLLBIO 3JeKTpoMar-
HUTHBIX BOJIH. Pasnonokanus mypoKo NPUMEHSETCsl B BOGHHOM Jiefie, B CYIOXOJCTBE.
OnHo U3 MpUMEHEeHUI paMoIoKali — OMNpeJesIeHue PacCTOSTHUM 10 MiIaHeT U IPYrux
Tes1 COTHEUHON CUCTEMBI.

OcHoBaHa paaMOJIOKAIMs Ha CBOMCTBE HJIEKTPOMArHUTHBIX BOJH OTPa)KaThCs OT 0OBEK-
ta. JInsa onpenenenus paccrosiHus npumensetcs Gopmyna: 28 =cr, rae s — paccTosiHUe
110 00BEKTa,  — BpeMsl MPOXOXKACHHUS CUTHAJIa Ty1a U 00paTHO, ¢ — CKOPOCTb BOJTHBI.

O6pasey peuwleHus 3ada4u:

Onpexaenure pacctosiHue OT 3emiid 10 JIyHbl B MOMEHT JIOKallMK, €CJU MOCTIaHHbIA CHUr-
Has BepHyJIcs uepes 2,56 c.

Hano. Peuenue:
t=2,56c¢ 2s =ct,
=3.10°% .10%.
¢=3-10"wke 5= 310256 5 0h 108 (M) =384 000 (xm)
§—=? 2 2
Omeem: 384 000 xm

3adayu dnsi camocmosimesibHO20 pewWeHUsi:

1) Ha xakoM paccTOsSiHUM OT paguoJIOKaTopa HaXOAUTCS CaMOJIET, €CJIM MOCJIaHHbIA CUT-
HaJl BepHyJsica oopaTHo uepes 400 mkc?

2) PaccrostHue 10 Benepsl B MoMeHT Jokaruu 6b110 23 -10° km. Uepes kakoe Bpems Bep-
HeTCs MOCJIaHHbIA paguocurHan?

3) Pagnonokarop oOHapyxun nBa oObekta. CHrHAJ, MOCTAHHBIA K TIEPBOMY OOBEKTY,
BepHYJICS 4epe3 2 Mc, a KO BTOpoMy — uepe3 3 mc. Omnpeznenure pacCTOSHUS 10 3THX
00BEKTOB.
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XIV. CoctaB aToma n aToMHOro siapa. flaepHbie peakuuu

Mopens atoma Peszepdopaa (saepHas WiM TUTaHETapHas MOJENb) TaK OIKCHIBAET
CTpPOEHHE aToMa: aTOM COCTOMT M3 TPeX COPTOB IEMEHTApHBIX YaCTHLL: MPOTOHOB, HeM-
TPOHOB U JIeKTPOHOB. [louTH Bcs Macca aToMa M Bech MOJIOKUTENBHBIN 3apsay cocpe-
JOTOYEHBI B OYEHb MaJIeHbKOM oO0beme — siape aroma. OTpuUaTeNbHBIA 3apsaa HecyT
3JIEKTPOHBI, KOTOPbIE BpalLlatOTCs BOKPYT siipa Mo onpeneseHHbIM opouram. CyMMapHbIii
3apsizi BJIEKTPOHOB MO MOJYJIO PaBeH 3apsady sapa. B nieqom atrom HeiTpaseH.

B coctaB aToMHOro sigpa BXOJAT NMPOTOHBI MU HEUTPOHBI (MHAUYE MX HA3BIBAIOT HYKJIO-
Hamu). Kaxaplii aToM MMeeT CTporo MHAMBUAYaIbHBIA HAOOp THX yacTuil. Yucio npo-
TOHOB B siJJp€ HAa3bIBACTCS 3apPSI0BBIM YHCJIOM M 0003HavYaeTcst OyKkBoi Z.

O0l1iee YMCI0 HYKJIOHOB B SPE HA3bIBACTCS MACCOBBIM YHCJIOM K 0003HauaeTcsi OyK-
BOM A.

Uwuco HelitpoHos B siape (N) paBHO pa3HOCTH MacCOBOTO YHCTIa M 3apsI0BOTO YHCIA.
N=A-7Z.

Uwcno 3IIeKTPOHOB B BJIGKTPOHHOM 000JI0UKE aToMa paBHO YHCIY TMPOTOHOB B sjpe H
3apsOBOMY YHCITY.

MaccoBoe 4rciio MPUHATO MHUCATh BBEPXY CUMBOJIA, 0003HAYAOIIETO JIEMEHT, a 3aps/I0-
Boe — BHUBY: Hanpumep, atom azora 7N14 JA=14,Z2=7,N=14-7=1.

V KaXXaoro XMMUYECKOro djeMEeHTa eCTh HECKOJIbKO pa3HOBUAHOCTeH. WX HazbiBaioT
HU30TOMaMH.

H30TONBI — 3TO XHMHYECKHE IJIEMEHTbI, HME€IIIHE OAHUHAKOBOE€ 3apsA10BO€ 1HC/IO,
HO pa3/MiHbIe MaCCOBbIC YHC/IA.

O,[[I/IHaKOBOC 3apAa0BO€ YHUCIIO TOBOPHUT O TOM, YTO Y U30TOIOB PpaBHOE KOJHMYECTBO IPO-
TOHOB B dpax. Paznuuue B MacCOBBIX YHCTIAaX OOBIACHIETCS Ppa3HbIM YUCJIOM HeﬁTpOHOB.

Hamnpumep, y Bo0po/1a €CTh TPH U30TONA:
v N N 3 .
H'— npomuii, \H> — Oeiimepuii, ,H> — mpumuii.
V npotus B s1pe TOJLKO OAMH MPOTOH, HEMTPOHOB HET BoOOWIe, y AeiTepHs — OJUH
NPOTOH U OJIMH HEHUTPOH, Y TPUTHS — OJMH IIPOTOH U J1Ba HEMTPOHA.
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XIV. CoctaB aToma n aToMHOro siapa. flaepHbie peakuuu
BAPMAHT 1. COCTAB ATOMA Y ATOMHOIO SifIPA

O6pa3sey peweHus 3adayu:

o 7
Onpez[enHTe YHUCJIO BJIEKTPOHOB, MPOTOHOB U HEUTPOHOB B aTOME KUCJIOPpOa 801 .

Hano: | Pewenue:
N Z=8,e=8 N=A-7Z2=17-8=9
Omeem: 8 >1€KTPOHOB, § MPOTOHOB, 9 HEHTPOHOB.

7 -9
N —
e—"?

3adayu Onss caMocmosimesibHO20 peweHuUs :

1) Onpenenure 4uciIo NPOTOHOB, AJIEKTPOHOB U HEUTPOHOB B aToMe a3ora ;N . arome
9

dropa F 1 atome ypana nlU B4

2) ATOM Kakoro XUMHUYECKOTO 3JIEeMEHTa UMEET 6 3JICKTPOHOB B 3JICKTPOHHOM 000J10uKe?

CKOJTbKO TPOTOHOB COMEPXKUT SAPO 3Toro aroma? Kakum MokeT ObITh MHUHHMaJbHOE

YUCJIO HEUTPOHOB?

3) MaccoBoe 4ucio HeKoToporo aroma pasHo 11. B ero sape 6 neiitpoHoB. UTo 3TO
3a ayieMeHT? CKOJIbKO MPOTOHOB B ero sjipe? CKOJIbKO 3JIEKTPOHOB B AJIEKTPOHHOU 000-

Jouke?
4) Yem omMyaroTcs ApPYr OT Apyra HM30TOIbl ypaHa: o,U B4y nlU 559 Yro obmero

y 3TUX aTOMOB?
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XIV. CoctaB aToma n aToMHOro siapa. flaepHbie peakuuu
BAPUAHT 2. MPABUIO CMELLEHUA — a-pacnag U B-pacnan

I1py pagroakTHBHBIX MPEBpALIEHUIX SApa OJHHUX aTOMOB MPEBPALLAIOTCS B sJpa IPYrux

aTOMOB 3a CHET TOTO, 4TO M3 A/pa BBUIETAET O-vacmuya (AApo aToma renus — ,He')
npu o-pacnade win B-uacmuya (3nektpon — _e°) — npu B-pacnade. B pesynwrare
9THUX MpeBpalleHuid 1eMeHT cMmellaeTcss B Tabuvue MeHzaeneeBa JIMOO Ha JBE KIETKH
BJIeBO (TIpU O-pacnade), MO0 Ha OAHY KJIETKY BIpaBo (rpH [-pacnaoe). Iloatomy npa-
BUJIO, TI0 KOTOPOMY MOXKHO ONpEeSIUTh KOHEUHBIH MPOIYKT pacrajia, Ha3blBaeTcs mpa-

BHJIOM CMCIIICHUSA. HpI/I OTOM BBITIOJIHACTCA 3aKOH COXpPaHEHHA SJIEKTPHUUICCKOro 3apsaa,
MNPUMEPHO COXpPAaHACTCA Macca (MaCC& QJICKTPOHA 34C€Ch CUUTACTCA paBHOﬁ HyJ'IIO).

IIpaBuio cMemenus:
A 4 A-4
o-pacnao ;X" — ,He" + , Y
B-pacnao , X" — "+, ¥*
O6pasey peuweHus 3ada4u:
B pesynberare o-pacnaoa aapo HEKOTOPOro 3JeMEHTa IMPEBPaTHIOCh B AApO pajoHa
o6 Rn™> . UTo 510 6B 32 SM1EMEHT?
A 4 222
;X" —> ,He + ¢ Rn

Ilo 3akoHy coxpaHeHusl Macchl U 3apsiaa: A =4 + 222 =226; Z =2 + 86 = 88. B tabnuue

MeHiesieeBa NOpsAIKOBBIi HOMep 88 UMeeT paauii. CiieIOBaTENbHO — 3TO o Ra™.

3adayu Onsi camocmosimesibHO20 peweHUsi:
1) B siipo Kakoro sieMeHTa mpeBpaiaeTes Sapo Hatpus |, Na’> , Teprsimee o-pacnad?
Y PeBpall Ap pud » TCPTIAIIL P ‘
2) B pesynbTare B-pacnada siapo HEKOTOPOTO BJIEMEHTa MPEeBpaTWIOCh B SAPO CBUHIIA

%2 Pp>™, Onpenennure UCXOIHBINA IIEMEHT.

3) SAnpo ypana o, U 2% repnuT oauH B-pacnad v omuH O-pacnad. B 11po kaKkoro sneMeH-
Ta peBpaTUTCs SAPO ypaHa?
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XV. QHeprus cBA3M aTOMHOro fapa

Mexay npoToHaMM W HEWTPOHaMM BHYTPHU spa AEHCTBYIOT OU€Hb MOLIHbIE SA€PHbIE
cuiibl. [ToaTomy, UuTOOBI pa3OoUTh SAPO HA OTHAENIbHBIE HYKIOHBI, HY>KHO MPOM3BECTH pa-
00Ty MO MPEOAONEHHIO SAEPHBIX CHUII, T. €. COOOLIUTD AAPY ONMpPeaeICHHYIO SHEPTHIO.
Ecnn sxe mponcxoaut oOpaTHbIM mporecc — ciausHie CBOOOJHBIX HYKJIOHOB B SIIPO, TO
Takas K€ dHeprus BblOeseTcs. OTa 3HEPrusi Ha3blBaeTCs IHepPrueil CBSI3H ATOMHOIO
saapa.

DHeprusi ¢BSI3W fApa — MHUHUMaJIbHAs DHEPrusi, KOTopas HeoOXoAauMa Al paclienJie-
HUS 7pa Ha OTAEJIbHbIC HYKJIOHBI.

O6o3HayeHne EpvHunua

Ha3BaHue BenuunHbl CBA3b C ApyrumMn Benu4MHamm
BENUYUHbI u3MepeHus

Macca npoTtoHa m, a.e.m. m, =1,00728
Macca HelTpoHa m, a.e.M. m, =1,00867
Yucnio npoToHOB Z
Hucnio HeHTpOHOB N
Macca snpa M, a.e.M.
Jedext macc Am a.e.M., KT Am=(Zm,+ Nm,)-M,
DHeprus cBA3M A1pa AE, Jbx AE, = Amc®
CkopocTb cBeTa c Mm/c c=3-10%

AJTopuTM pelleHHs 3aJa4H HA pacyeT JHEPIrHH CBS3H aTOMHOIO siApa:
1. OmnpenenuTb KOJIMYECTBO NPOTOHOB U HEHTPOHOB B Spe aToMa.
2. Bpruncaute nedeKT Macc B aTOMHBIX €IMHHULIAX MAacChl.

3. TlepeBecTH aTOMHbIE €MHHLGI MACChI B KMIorpammbl: 1 a.e.m.=1,6605-107 kr.

4. BplUMCIUTH OHEPIUro CBA3U; OTBET 3allMCaTh B CTAHAAPTHOM BUAC.

Ba:knble 3aMeuaHusi:

1. BbruncieHus ciaokHbIE, MOATOMY JIyHIle UX MPOU3BOANUTH C MOMOLIBIO MUKPOKAJIbKY-
asTOopAa.

2. B xone Bbluncnenus aedexra Macc Heb3ss HUYEro OKPYIJATh, MHave nedekT macc
oOparutcs B HOJb. OKPYIJIMTh MOYKHO TOJIBKO pe3yJibTar.
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O6pasey peuweHus 3ada4u:

Brrunciure sHepruio cBsI3M sapa JTUTHS 3Li7 . Macca aapa pasraa 7,01436 a.e.m.

Hano. Peutenue:

L 1)Z=3;N=4

M, =17,01436 aem. | 2) Am=(Zm,+Nm,)-M,

m, =1,00728 a.cm. | Am=(3:1,00728+4-1,00867)~7,01436 = 0,04216 (a.c.m.)

m, =1,00867 a.em. |3) Am=0,04216-1,6605- 1077 (kr)=0,07-10"% (kr)

4) AE, = Amc* =0,07-1077-(3-10°)* =0,21-107"" (JIx) =

AE, -7 =2,1-1072 (JI)
Omeem: 2,1-107"% Il

DHEepruro CBsI3M aTOMHOIO sApa MOKHO TakkKe M3MEpATh B JPYTrUX €JUHHLAX: 3JIeK-
TPOHBOJIbTAX — 3B WK1 Mera3jiekTpoHBoabTaX — M»HB.

-19
UrtoObl KOYIM MEPEBECTH B 3JIEKTPOHBOJIBTHI, HYXKHO pazaenuTb Ha 1,6-107 ", yToOsI

-13
B METa’JIeKTPOHBOJIBTH — Ha 1,6-107 7.

-12
:12’61%: 13,125 M>B

0

3adayu Onsi camocmosimesibHO20 peweHUs :
1) Beruucnute sHepruto cBs3u sapa neirepus | H 2 Macca simpa pasua 2,01355 a.e.m.
2) Berunciure sHepruio cBs3u sapa 6opa 5B11 . M,=11,00657 a.e.m.

3) BuIlunciuTe SHEPTHIO CBA3M Aapa amoMunus , AI° . M, =26,97433 a.em.

— 69 —



OTBeThI

I. MpsimonuHeliHoe pagHOMepHoe O8LUXKeHUe
BAPHUAHT 1. 1) 12 xm; 20 m/c. 2) 48 ¢c. 3) 100 m.
BAPHUAHT 2. 1) 30 m; 5 m/c; 120 m; —10 m/c; 6 c; 60 m.
2) x,(r)=10¢; x,(r)=3000-20¢; 1 mun40c; 1 km.

3) 15 mun; 18 km.

BAPHUAHT 3. 1) 10 m; 2 M/c; o ocu x; x(¢£) = 10 + 2¢.

2) 12 m; =20 ™M/c; mpoTuB ocH x; x(¢) = 12 — 20¢.

3) Ha 10 km; 2,5 xm/4; 4 a; —5 km/d;

x()=2,5; x,(t)=10; x;(t)=10-5¢.

BAPHUAHT 4. 1) 100 m; 100 M/c; mo ocw x; x(£) = 100 + 1007
300 m; —100 m/c; mpotue ocu x; x(¢) =300 — 100¢

200 m; 1 c.

2) 0 M; 5 m/c; mo ocu x; x(f) = 5t

15 m; 2,5 M/c; o ocu x; x(f) = 15 + 2,5¢

30 M; 6c¢.

3) 5 ™; 3 m/c; mo ocH x; x(£) =5 + 3¢

25 m; 0; nokouTtes; x(1) = 25

40 m; —4 m/c; poTuB ocu x; x(f) = 40 — 4t.

Il. MpsimonuHetliHoe pasHOyCKOpeHHoe O8L)KeHUe
BAPHAHT 1. 1) 30 m/c; 2) 0,125 m/c’; 3) 19 m/c.
BAPHAHT 2. 1) 8 m/c; 2) -2 m/c’; 3) 28,2 m; 4) 20 c.

BAPHAHT 3. 1) 10 m/c; 1 m/c?; pasronsiercs; v (1) =10+¢ x(¢r)=10¢+ 0,5¢ .
2) 20 m/c; —0,5 m/c%; v (¢) = 20— 0,5¢; TopmosuT; x(f) =20 —0,25¢> .

3)O0r0mo30c: v, (t)= %t; pasroHseTcsl.

Ot 30 10 80 c: v, (f)=10; mBrKeTCS C MOCTOSHHON CKOPOCTBIO.

Ot 80 o 100 c: v, (¥) =10—0,5¢ ; TOpMO3HUT.

BAPHUAHT 5. 1) 2 wm; 3 m/c; 0,8 M/Cz; pasronsetcs; v (1) =3+0,8¢; 34,4 m; 7,8 m/c.
2) 0 m; 20 m/c; —2 m/c’; TOpMO3HT; v, (1) =20—-2¢; 100 m; 0 m/c.

3) 30 m; =5 m/c; —0,6 m/c’; pasronsiercs; v, (1) =—-5-0,6¢ ;29,2 m; 9,8 m/c.
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lll. 3akoHbI HbromoHa

BAPHUAHT 1. 1) 1400 H; 2) 200 ; 3) 0,15 m/c>.
BAPHAHT 2. 1) 400 H; 2) 0,05 m/c?; 3) 2 H.
BAPHUAHT 3. 1) 6 kH; 2) 10 m/c; 3) 5.

IV. Ceo600HO€e nadeHue men

BAPHUAHT 1. 1) 30 m/c; 2) 1,5¢; 11,25 m; 3) 2 m/c; 4)20c.
BAPHUAHT 2.1) 30 m/c; 45 m; 2) 32,5 wm/c; 3)3c; 75 m.
BAPHUAHT 3. 1) 20 m; 0 m; 2) 15 m/c; 3)6c.

V. 3akoH 6CeMUpPHOo20 msicomeHusi

BAPUAHT 1. 1) 2-10° H; 2) 2-10° kr; 3) 4,5 Mapm k.
BAPHUAHT 2. 1) 3.7 m/c%; 2) 2500 km; 3) 9,2-10% kr.

VI. leuxxeHue mena rno oKpy>xHocmu
BAPHUAHT 1. 1) 0,5 M/Cz; 2) 1,6 cm/c; 0,17 CM/Cz; 3)5m; 4)45m.
BAPHUAHT 2.1) 1,6 H; 2) 40 m; 3) 80 kr.

VIl. UckyccmeeHHbIe cnymHUKu 3emnu
1) 1,1 xm/c; 2) 600 xm; 3) 3,6 km/c.

Vill. Umnynbc mena
1) 8 m/c; 2) —40 000 xkrm/c; 3) 1,5 ¢.

IX. 3akoH coxpaHeHus1 umMnynbca
1)-2,5wm/c; 2) 1,7wm/c; 3)10T.

X. MexaHu4yeckue konebaHus
BAPHUAHT 1.1) 0,75 c; 1% I'm; 15 ¢; % I'; 2) 600 I'm; 3) 0,2 ¢; 5T

BAPHUAHT 2.1) 0,2 m; 0,2 ¢; 5 T'; x(¢) =0,2sin10mz.
2)0,3™m;2c¢;0,5T; x(¢)=0,3cosnz.
3) 6 M/c; 4 ¢; 0,25 ', v(¢)=6sin 0,57z, 3,6 JIx; 0 JDx.
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Xl. MexaHu4ecKue 80JIHbI

BAPHAHT 1. 1) 8 m/c; 2) 180 c; 3) 400 m.

BAPHUAHT 2. 1) 4,1 m; 0,3 m; 2) B nepBom ciyqae Gosbie B 2,2 pa3a; 3) 198 m.
BAPHUAHT 3.1) 2160 m/c; 2) B 12 pa3; 3) 1,65 xm; 5 c.

Xll. MazHumHoe nosne
1) 0,64 H; 2)2 Tna; 3)2,5 A.

Xlll. dnekmpoma2HUMHbIE 80JIHbI

BAPHUAHT 1. 1) 600 m; 2) 2,5-10"; 3) Ot 1 10 10 M.
BAPUAHT 2.1) 60 km; 2) 2 mun 33 ¢; 3) 300 km; 450 km.

XIV. 5loepHbie peakyuu

BAPUAHT 1. 1) Azot: 7p, 7e, 8n. d1op: 9p, 9e, 10n. Ypan: 92p, 92e, 142n.

1) Yraepon: 6p, 6n.

2) bop: 5p, Se.

3) UYucnom HeWTpoHOB B siApe. OQMHAKOBOE YWCIIO MPOTOHOB B SAApe W SJIEKTPOHOB
B 3JICKTPOHHOM 000JI0YKe.

XV. BHepausi ces3u amoMHo20 siopa
1) 3,6-107" bx; 2) 1,2-107" Jox; 3) 3,6-107"" Jix.
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