OTBeThI M peleHus
K 33J]a4aM MYHHIIUIIATBHOTO JTara BCEPOCCUHCKOM OJIMMITHA BT IIIKOJTBHUKOB
o ¢usuke B 2016/2017 yuebHOM romy

11 kiaace

) WR
1. OTBeT: MuHMMaBHAs CKOPOCTD KyUKa paBHA T .

Pemerne: CKOpOCTh jKydKa OTHOCHTEIBHO 3€MJIM PaBHA BEKTOPHOH CyMMeE €ro CKOPOCTH OTHOCHTEIILHO
JIMCKa ¥ CKOPOCTH TOM TOYKH JMCKA, B KOTOPO# B TaHHBIA MOMEHT HaXOUTCSI )KY4OK. [T0CKOIBKY CKIIaIbl-
BaeMbIC CKOPOCTH B3aMMHO MEPICHANKYIISAPHBI, BEJIMYMHA CKOPOCTH JKydKa OTHOCHTEIbHO 3eMian U Haxo-
nutcst o Teopeme [udaropa:

U :w\/2r2- 2R +R°.

* Wi
MunumanbHOe 3HaUeHne ckopoctu U nocTuraercs B BepiinHe napadoist I* = R/2 u paBHO T

2. OtBer: YckopeHue Opycka paBHO M HAalIPaBJIEHO BEPTHKAJILHO BBEPX. Y CKOpPEHHUE KJIMHA PaBHO J U
HAIpPaBJICHO FOPU30HTAIBHO (BIOJIb CHCTBYIOIICH Ha KJIMH CHIIBI 2MQ).

Pemenue: ITockonmpky Macca KJIMHa MPEHEOPEKUMO Majla, TOPU30HTAIbHAS TPOEKIIUS CHIIBI, ACHCTBYIOMIECH

Ha KJIMH CO CTOPOHBI OpycKa, paBHa 2M(, a cama CHjia paBHa 2\/5 mg. Takas >xe cuia neicTByeT u Ha Opy-

COK CO CTOpOHBI KiHa. VI3 BToporo 3akoHa HetoToHa /1 Opycka HaXoJIuM, YTO €r0 YCKOPEHHE PaBHO J U
HaNpaBJIeHO BEPTHKAJIbHO BBepX. Tak Kak OpyCOK HE OTpBIBAETCS OT KJIMHA, TOPU3OHTAIBHOE YCKOpEHHE
KJIMHA PaBHO BEPTHUKAIBHOMY YCKOPEHHIO OpycKa.

. . 1 .
3. OtBet: MckoMmslii yron onpezenserca Gopmynoi sina = T U IpUMEpHO paBeH 35°. MakcumanbHBIN
3

2
UMITYJIbC PaBEH m\/a » O,9m\/a.
V3V3

Pemenne: HOCKOHBKy Ha CUCTEMY HEC )IefICTBy}OT BHCIITHHUEC CHJIbI BJOJIb CIIUIIBI, FOpHBOHTaHBHBIﬁ HUMITYJIBC

CUCTEMBI OCTaeTCS PaBHBIM HYJIO. BepTHKanbHBIM MMIYJIbC CUCTEMBI PABEH BEPTHUKAIBHOMY HMITYJIbCY
mapuka (KOJIBIIO MOXET JBHUraThbCs TOJNBKO IO FOPU30HTANIN). MakcUMajabHOE 3HAYCHHE BEPTHUKAIBHOTO
HMITyJIbCa LIapHUKa JOCTUIaeTCsd B MOMEHT, KOrJa YCKOpPEHME IIapHKa HaIlpaBIE€HO I'OPU30HTaiIbHO. U3
BTOPOro 3akoHa HplOTOHA [U1s apvKa B IPOEKIUU HA BEPTUKAJb CIEAYET, YTO B 9TOT MOMEHT CUJIa HATs-
KeHUst HUTH T paBHa MQ/Sino. J{is HaxoXkIeHUs yriia o 3amuiieM BTOpoil 3akoH HbroToHa JUis miapuka B

IPOCKIMH HA HUTh U 3aKOH COXPAHCHU SHCPIUH, CUUTAS KOJbIIO HCIIOABHUKHBIM
2

- mgLsina, % =mgLsina.

mv? . mgy
—=T- Lsina =
L M sina

JlanHOe MpUOIMHKEHUE OINpPaBIaHO, MMOCKOJIBKY CKOPOCTh M YCKOPEHHE KOJIbLla MPEHEOPEeKUMO Maibl IO

. . 1
CPaBHEHHIO CO CKOPOCTBIO M YCKOpPEHHMEM Ilapuka. M3 mpuBeNEeHHBIX YpaBHEHHMH HaxoauM Sina = T "

29L

CKOpPOCTh mapuka V = T . BepTukanpHbIl HUMITYJIBC IIapUKa (CHCTEMBI) paBeH MVCOSa.



[TomuepkHeM, 4TO, HECMOTPSI Ha MaJlyl0 CKOPOCTh KOJIbIla, €T0 TOPU30HTAIBHBIA UMITYJIBC B JTIO00M
MOMEHT PaBeH [0 BEJIWYMHE FOPU3OHTAIBHOMY UMNYJbCy Hiapuka. [Ipu 3akpemnyieHHOM KOJblle MaKCH-
MaJIbHBIA UMIYJIbC CUCTEMBI TOCTUTANICS OBl B HUKHEH TOUKE TPACKTOPUU IIAPHKA.

4. Otser: Pa6ota snexrpuueckux cun pasHa 0 B mepsoii menu, 0 Bo Bropoit 1 E2R/(R + r)? B TpeTheii.

Pemenue: Paborta snekTpuueckux cuil Ha ydactke 1-2 3a eauHuiy Bpemenu pasHa I(@1 - ¢2), roe | — cuna
TOKA, a (1 - (P2 — PA3HOCTh NOTEHIIMAJIOB MeX Ay Toukamu 1 u 2. B nepsoii uenu | = 0, Bo BTopoit @1 - @2 =
0, B tperbeii | =E/(R+ 1) u @1 - @2 =ER/(R + ).

V2 +1
5. OTBCT: OTHOHICHI/IC HOBOI'O HCpI/IOI[a K CTapOMy COoCTaBHUT T
22

Pemenue: Crapslit mepuos pasen T = 2p L ,aHOBBIH T¢=p \/E +p /ZL .
g g g

Obwas pexomenoayus. Ilpu nposepke, dadice eciu 3a0aqa He peuieHa, ModACHO daeams -2 banna 3a npa-
BUILHO HANUCAHHbLE PU3UUECKUe 3aKOHbL, OMHOCAWUECs K 3a0aye.



10 kiaace

wR
1. OTrBeT: MuHMMabHAs CKOPOCTD JKyUKa paBHA T .
2

Pemenne: CKOpOCTh JKydKa OTHOCHTEIBHO 3€MJIM PABHA BEKTOPHOM CyMME €ro CKOPOCTH OTHOCHUTENIBHO
JCKA U CKOPOCTH TOM TOYKM JMCKA, B KOTOPOU B TAHHBIM MOMEHT HaXOJUTCA )Ky4OK. II0CKOJIBKY CKIambl-
BaE€Mbl€ CKOPOCTH B3aMMHO IE€PIEHANKYIISIPHBI, BEIMUYMHA CKOPOCTHU JKyUKa OTHOCUTENBHO 3eMiu U Haxo-
nutest o Teopeme [udaropa:

U :W\/Zrz- 2R +R.

* Wi
MunumanbpHOe 3HaueHne ckopoctu U nocTuraercs B BepiinHe napadoist I* = R/2 u paBHO T

2
2. Otet: Kamens Oysiet Ha BbicOTe —-. MakcuMaibHasi CKOpocTh TeHu paBHa 2V, C0S15°.

69
Pemenne: CKkOpocTh IBMKEHHS TEHH 10 3€MJIM OOpATUTCS B HYJIb B MOMEHT, KOT/Ia BEKTOpP CKOPOCTH KaM-
Hs1 OyZIeT HampaBJIeH HaBCTpedy JiydaM CBeETa, T.e. moj yriaom 30° k 3emite. BepTukanbHast CKOPOCTh KaMHS
B 9TOT MOMEHT paBHa

Vv
V, cos45°tg30° = -,
6
rae VoC0s45° - ropu3oHTabHAs CKOPOCTh KaMHsI, HE MEHSIOIIascs B Xoje mojieTa. BoicoTy h kamHs Hax
3emJiell B 3TOT MOMEHT HaiijieM 13 (GOopMyJIbl

\VARRVA
- 2 =2¢qh.
2 6

CkopocTh TeHu Oy/IeT MaKCUMallbHOM HEMOCPEICTBEHHO Nepe] yIapoM KamMHs 0 3eMito. CKOpoCTh
KaMHs TIpU 3TOM paBHa Vo, €e TIPOEeKIus Ha MEePIEeHIUKYIISIPHOE K JTydyaM HampasieHue paBHa VoC0S15°, a

CKOpocTh TeHu pasHa Voc0s15°/sin30° = 2V, cos15°.

3. Otser: Ipu nBMkeHHH OpyCKa BBEPX CHJIa TpeHHs paBHa MQ(Sina + ucosa)cosa. Ipu aBmkeHnn Opycka
BHU3 CHJIa TpeHHs paBHa Mg(Sinaw - pcosa)cosa.

Pemenue: VickoMyro cuily TpeHHMs MOKHO HAWTH, 3alMChIBas BTOpoil 3akoH HeioToHa ams Opycka u pac-
cMaTpuBas ycloBUe OanaHca cuil, JeicTByromuX Ha KiIuH. OHaKo, MPOoIIe pemuTh 3a7a4dy, UCIIOIb3Ys TO
0OCTOSITENILCTBO, YTO MCKOMAs CUJIa TPEHUs SBISETCS €IWHCTBEHHOM TOPU30HTAIBLHOW BHEIIHEH CHIION,
M3MEHSIOIEH TOPU30HTAIBHYIO MPOEKIMIO MUMITYJIbCa CUCTEMbI «OpYCOK-KIMH». Takum obpaszom, Fmp =
Marop, TJ€ 8rop — TOPU3OHTATIBLHASL KOMIIOHEHTA YCKOPEHUs OpycKa.

. . 1 .
4. OtBet: Wckombiii yron onpezensercss popmysoi sina = T U MpUMEpHO paBeH 35°. MakcuManbHbIN
3

2
HMITYJIbC PaBEH m\/a » O,9m\/a.
V33

Pemenue: [TockonpKy Ha CUCTEMY HE JIEUCTBYIOT BHELIHHUE CUJIBI BAOJIb CIUIbBI, TOPU30HTAJIbHBIA UMITYJIbC

CUCTEMBI OCTAE€TCsl PAaBHBIM HYJIO. BepTHKaabHBI UMIYJIbC CHUCTEMBl PaBEH BEPTUKAIBHOMY HMIIYJIbCY
1apuka (KOJIbLIO MOXKET ABUIaThCs TOJIBKO IO FOPU30HTAIM). MakcuManbHOE 3HAYEHHE BEPTUKAJIBHOIO



UMITyJIbCa LIAPUKA JTOCTHTaeTCsl B MOMEHT, KOIZla YCKOPEHHE HIapHKa HalpaBlIe€HO TOPU30HTaIbHO. U3
BTOpPOTo 3aK0Ha HprOTOHA /Ui mIapyuka B MPOEKIMHM HA BEPTUKAJIb CIEAYET, YTO B ’TOT MOMEHT CHJIA HATs-
KeHUsl HUTU T paBHa MQ/Sinco. J{is HaX0XkKISHUS yriia o 3aluiieM BTopoil 3akoH HploToHa Juis miapuka B
IIPOCKLMN HA HUTb U 3aKOH COXPAHECHUS YHEPIUU, CUUTAS KOJIBLIO HEIIOABUKHBIM:

mv° . mg . mv? .
——=T- mgLsina = - mgLsina, ———=mgLsina.
L M na m 2 m

HaHHOC HpI/I6J'II/I)KCHI/Ie OoIpaBaaHO, IIOCKOJIBKY CKOPOCTb M YCKOPECHHE KOJIbIa npeHe6pe>1<HMO MaJlbl I10

o
N

CpaBHCHHIO CO CKOPOCTHIO W YCKOPCHHUEM IIapHKa. U3 IIPUBCACHHBIX ypaBHeHI/Iﬁ HaXoJIuM sina =

2gL .
CKOpOCTb mapuka V = T BepTukanbHblii UMIYJIbC MIApHUKA (CHUCTEMBI) paBeH MVCOSA.

HO,Z[‘lepKHeM, 4TO, HCCMOTPA HAa MAJIYHO CKOPOCTBH KOJIbLA, €TI0 FOpHSOHTaHBHBIﬁ HUMITYJIBC B JI000H
MOMCHT pPaBCH MO BCIWYMHE TOPHU3O0HTAJIBHOMY HUMIIYJIBCY IIapUKa. HpI/I 3aKPCIVICHHOM KOJIBIC MAaKCH-
MaJIbHBIN HUMITYJIBC CUCTCMbI JOCTUTAJICA OBl B HUKHEH TOYKE TPACKTOPHHU HIApHKaA.

5. OtBet: Conpotusienue pesucrtopa paBHo 1 Om. B nienu Beigensiercst MomHocTs 15 Br.

Pemenue: Tok depe3 HEM3BECTHBIM PE3UCTOP paBeH, OYEBUAHO, 1 A u TeueT cBepxy BHU3. M3 coobpaxe-
HUN CUMMETpPHUH SICHO, 4TO 4epe3 pe3rctopbl 1 Om u 3 OM BepxHeEro y4yactka el TeKyT COOTBETCTBEHHO
Toku 2 A u 1 A. TlpupaBHuBas HanpsbKEHUE, HAIPUMED, Ha JIEBOM HIKHEM PE3UCTOPE U CYMMY HaIpsixe-
HUI Ha JIEBOM BEPXHEM M HEM3BECTHOM DPE3UCTOPAX, HAXOAMM, UYTO COIPOTUBIICHHE HEU3BECTHOI'O PE3U-
ctopa paBHO 1 OM. 3Hast TOKM U COTIPOTUBIIEHUS AJISl BCEX PE3UCTOPOB, JIETKO HANUTH MOJTHYIO MOIIIHOCTb.

Obwas pexomenoayus: Ilpu nposepke, dasxce eciu 3a0aua He peuieHa, MOXCHO dasamsv 1-2 banna 3a npa-
BUILHO HANUCAHHbLE YU3ULECKUe 3aKOHbI, OMHOCAWUECs K 3a0aye.



9 kjaacc
VA 3V

0 3a Bpemsa —2.

2a

1. OrBet: YacTuibl pa3oiayTcss HAa MAKCUMAJIBHOE PACCTOSIHUE

Pemenue: CkopoCTH 4acTHIl M3MEHSIOTCSI BO BPEMEHH I10 3aKOHAM
Vix = Vo —at, Vox=-2Vo + at.
PaccrosiHre Mexy 4acTHIIAMU CTaHET MAaKCUMalbHBIM B TOT MOMEHT, KOTJla CKOPOCTH YaCTHI] OKaKyTCs
paBHbiMU. [IpupaBHuBas Vix u V2, HAXOAMM 3TOT MOMeHT BpemeHu: t* = 3Vo/(2a). 3anmceiBaem nainee
(dbopMmyIty 175l pa3HOCTH KOOPIMHAT YaCTHII
X1 — Xz = 3Vot — at?

2
)V
H, IOACTAaBJIAA B HEC t*, HaXo0JuM MaKCHUMAaJIbHOC PACCTOSHUEC MCXKAY YaCTULIAMU . (Xl — XZ)maX = 1 9
a

2. OtBert: Teno 6pocuitu ¢ BEICOTHI 40 M.

Pemienune: O603HaunM depe3 t Bpemst majieHust Tejla ¢ MAKCUMAJIbHOM BBICOTBI 45 M M HalIeM ero U3 cooT-
Homenus 45 = gt¥/2, rae g = 10 m/c? — yckopenue cBo6oHOTO nagenus. Iomyunm t = 3 ¢. 3a Bpems t — 1=
2 ¢ TeJo MPOILIO BHA3 OT BepxHeil Touku paccrosaue §(t - 1)%/2 = 20 M, a 3a IOCIIEHIO CEKYH/TY MOJIeTa,
cieioBaTenpHo, paccrosiue 45 — 20 = 25 m. Orcrojja HaxoIuM, YTO MOJIHBIM MyTh Tena paBeH 50 M. OT0
03HAYaeT, YTO TEJIO ObLIO OpoIIeHO C BBICOTHI 40 M.

3. OtBer: Bec 6anku pasen 40 000 H. banky Hy»xHo nepenBunyTh Ha 0,6 M BII€BO.

Pemenue: Bec Ganku HaXoIUTCs Kak pa3HOCTh cuil co cTopoHbl HukHero (50 000 H) u Bepxuero (10 000
H) ynopog: 50 000 H - 10 000 H =40 000 H. 3anumem fanee ycioBue paBeHCTBA ASHCTBYIOIUX Ha OalKy
MOMEHTOB CHJI OTHOCHTEJIBHO, HalPUMED, €€ JIEBOTO KOHIIA (JIEBOTO YIIOpa), MPUKIAIBIBAS CHITY TSHKECTH K
ueHTpy Oanku. OTcroga HAX0/IUM, YTO PACCTOSIHUE OT JIEBOTO KOHIA OAJIKK JI0 MPaBOro ymnopa paBHO 2,4 M.
YroObI criia CO CTOPOHBI JIEBOTO YIOpa 00paTHIIach B HYJb, CIEIYET MEePEeIBUHYTh OAJIKy BJIEBO TaK, YTO-
OBI ee IIEHTpP OKa3aJcs HaJ MPaBbIM yIIOpoM, T.€. Ha 0,6 M.

4. Orger: IlnoTHOCTH MaTepuana mapa pasaa 600 kr/me.

Pemenue: 3anumem ycnoBus 6aaHca CHIT AJIA 1apa, YAep>KUBAEMOT0 MOJHOCTHIO MOIPYKEHHBIM B BOAY,
Fa1= mg + F1
U JJIs 11apa, MOrpyKEHHOTO B KEPOCHH,
Fa2=mg + Fa.
3nech Far u Fa2 — cutel Apxumena, M — mMacca mapa, g - yCKOpeHue cBoOoiHoro majaenus, a F1 u F2 —
yIep)KUBaroue cuibl. YunteiBas, uTo F1 = 2F2 u Fa2 = 0,8Fa1, monydaem u3 nmpuBeIeHHBIX BBIIIE ypaB-
Henuii 0,6Fa1 = mg. Otcrona ciaeayer COOTHOIICHHE MEXAY TUIOTHOCTBIO TeJla Pr U INIOTHOCTHIO BOJIBI Pg!
pPr = O,GPB.

5. OtBet: Conportusnenue pesuctopa paBHo 1 Om. B nienu Beigensercst MomHocTh 15 BT.

Pemenue: Tok uepe3 HEM3BECTHBIM PEe3UCTOpP paBeH, OUeBUAHO, | A U TeueT cBepXy BHHU3. 13 coobpaxe-
HUI CUMMETPHH SICHO, 4TO 4epe3 pe3uctopbl | Om u 3 OM BepXHEro ydacTka e TEKYT COOTBETCTBEHHO
Toku 2 A u 1 A. IlpupaBHHBas HapsDKEHUE, HAIPUMED, Ha JIEBOM HUIKHEM PE3UCTOPE U CyMMY Hampsixke-
HUI Ha JIEBOM BEPXHEM M HEM3BECTHOM PE3MCTOPAX, HAXOAHUM, YTO COIPOTHUBIEHHE HEU3BECTHOI'O PE3U-
cropa paBHO 1 OM. 3Hasi TOKM M COMPOTUBIICHUS VISl BCEX PE3UCTOPOB, JIETKO HAUTH MOJTHYI0 MOITHOCTb.

Obwasn pexomenoayus. IIpu nposepke, oadice eciu 3a0aua He peutenda, MOXCHo dasamo 1-2 banna 3a npa-
BUILHO HANUCAHHbLE PU3UUECKUe 3aKOHbL, OMHOCAWUECs K 3a0aye.



8 kiacce

1. OrBer: JlnuHa ydacTKka ¢ OOJbIIEH JOMYyCTUMON CKOPOCTBIO MOXKET UMeTh JBa 3HaueHus: 120 km u 320
KM.

Pemenue: B 3amaue Bo3MOXkHBI JBa ciaydass. PaccMoTpuM BHauane ciydaid, KOrjia aBTOMOOUIIM BCTPETH-
JUCh HA TOM Y4YacTKe, I/Ie JOIMyCTUMasi CKOPOCTh MeHbIe. B 3ToM ciydyae oquH U3 aBTomoOusieil Bce 2 ya-
ca JI0 BCTPEUH JBUTAJICS 110 ATOMY yYacTKy H, ClIe0oBaTeIbHO, mpomen myTh 60 km/g - 2 4 = 120 km. [py-
roif aBTOMOOMIIb HEKOTOpOE BpeMs t ABHUTAJICS 1O YYacTKy, TAe AOMyCTUMasi CKOpocTh paBHa 120 km/4, u
BpeMs 2 - t Mo y4acTky, rje JOImycThMasi CKOpocTh paBHa 60 kM/4. Takum 0Opazom, 3TOT aBTOMOOWIIb
mporen myth 120 -t + 60 - (2 —t) =60 - t + 120. 3anuchiBast yCIOBHE, YTO IIyTh BTOPOTO aBTOMOOMIA B 1,5
pa3za 6osbllie TyTH IEPBOro, T.€.
60-t+120=1,5-120,

HaxoauMm, uto t = 1 4. 3aTeM HaxoauM JUIMHY ydacTKa ¢ Oobllel JOomycTUMOM ckopocThio: 120 - t =120
KM.

Paccmotpum Temnephb citydaii, Korja aBTOMOOMIIM BCTPETHIIMCh HA YJacTKe ¢ OOoJbIIeil JomycTUMOM
ckopocthio. Torna onuH U3 HUX Bee 2 yaca JBUTANCSA cO CKopocThio 120 kM/4 u mpomen nyth 240 kM, a
ApyToi - HEKOTopoe Bpems t nBuraincst co ckopocthio 60 km/4 u Bpemst 2 — t co ckopoctbio 120 km/4, Tak
4TO ero myth coctaBmi 60 -t + 120 - (2 —t) = 240 - 60 - t. ITyrs mepBoro aBromobmis B 1,5 pa3a Gosbiie
nyTd Broporo, T.e. 240 = 1,5 - (240 - 60 - t). Orcroga noxyuaem t = 4/3 4. JlnuHy yyactka ¢ OoJbIIel CKO-
pocThio HaxoauM Kak 120 - (2 —t) + 240 = 320 km.

2. OtBer: MakcuMasbHas OTHOCUTENbHAS CKOPOCTh HUIIIENEH paBHa 2V.

Pemenne: OTHOCHTENBHAS CKOPOCTh HUNIENIEH NOCTUIAaeT MaKCUMAaJIbHOIO 3HAUYEHHS B MOMEHTHI, KOTJa
HUMIEIb Ha KoJjiece OOJBIIEro pajuyca OKa3blBaeTCs B BEpXHEH TOUKE M, CIEJOBATENBHO, €T0 CKOPOCTh
paBna 2V. [Ipu 5TOM HHIIIIENb Ha KOJIECE MEHBIIETO paJnyca HaXOAWTCS B HWKHEW TOYKE W MMEET HyJle-
BYIO CKOpPOCTb.

3. OtBer: Bec 6anku pasen 40 000 H. banky Hy>xHO nepeaBuHyTh Ha 0,6 M BIIEBO.

Pemenue: Bec Ganku HaXoIUTCs Kak pa3HOCTh cuil co cTopoHbl HIbkHero (50 000 H) u Bepxnero (10 000
H) ynopos: 50 000 H - 10 000 H =40 000 H. 3anumem fanee ycioBue paBeHCTBA ASUCTBYIOIUX Ha OalKy
MOMEHTOB CHJI OTHOCHTEJIBHO, HalpUMED, €€ JIEBOTO KOHIIA (JIEBOTO yIIopa), MPHUKJIAABIBAS CHITY TSKECTH K
HeHTpy 6anku. OTcro1a HAX0JUM, YTO PACCTOSTHHE OT JIEBOI'0 KOHIIA OaJIKu J0 MPaBOro yrnopa paBHoO 2,4 M.
Uto0b! cuiia co CTOPOHBI JIEBOTO yHopa 0OpaTHiiach B HyJIb, CIEAYET NMEePeABUHYThH OalKy BJIEBO Tak, YTO-
OBI ee TIEHTpP OKa3aJcs HaJ MPaBbIM yropowm, T.e. Ha 0,6 M.

4. Otser: [1noTHOCTH MaTepuana mapa pasHa 600 kr/m>,

Pemenue: 3anumem ycnoBus 6aaHca CHII AU I1apa, YAepKUBAEMOT0 MOJHOCTHIO TIOTPY>KEHHBIM B BOALY,
Fa1= mg + F1
U AJIs 11apa, MOrPyKEHHOT0 B KEPOCHH,
Fa2 =mg + Fo.
3neck Far u Fa2 — cunbel Apxumerna, M — macca mapa, § - ycKOpeHrue cBoOogHOro najaeHus, a F1u F2 —
yAepKUBaronme cuiibl. YuuteiBas, uto F1 = 2F2 u Faz = 0,8F a1, momydaem u3 mpuBeeHHBIX BHINIEC ypaB-
HeHuil 0,6Fa1 = mg. Otcrona cieayeT COOTHOLIEHNE MEXKAY INIOTHOCTBIO T€Jla Pr U IMJIOTHOCTBIO BOABI Ps!

pr = 0,6ps.

Obwasn pexomenoayus. I[Ipu nposepke, oadice eciu 3a0ada He peutena, MOXNCHO daeamys 1-2 banna 3a npa-
BUILHO HANUCAHHbLE PU3ULECKUE 3aKOHbI, OMHOCAUWUECs K 3a0aye.



7 kJaacc
1. OtBer: /InmuHa myTH MEXTy rOpoJiaMyd MOKEeT UMeTh Ba 3HadeHust: 300 km u 400 km.

Pemenue: B 3amaue BO3MOXXHBI /1Ba ciydas. PaccMoTpuM BHavaje ciiydaid, KOTJa aBTOMOOHIN BCTPETH-
JIUCh HA TOM Y4YacTKe, I'/le JOIyCTUMasi CKOPOCTh MeHblIe. B 3TOM ciiydyae oguH U3 aBromoOuiiei Bce 2 ya-
ca JI0 BCTPEUH JIBUTAJICS 110 3TOMY y4acTKy H, ClIeJIoBaTeIbHO, mporien myTh 60 km/4 - 2 4 = 120 kM. py-
roil aBTOMOOWIIB 3a 3TO Bpems mpoiien B 1,5 paza 6onpmmit myts 180 kM. JiMHA TyTH MEXIy TOpOIaMu
paBHA cCyMMe ITyTeH, MPOHIEHHBIX aBTOMOOWISIMH, T.€. 300 KM.

B cnyuae, ecnu aBTOMOOWIM BCTPETUIIUCH HA y4acTKe ¢ OOJIbIIEH TOMyCTUMOI CKOPOCTHIO, OJUH
W3 HHUX BCE 2 Yaca JBUTAJICSA CO CKOPOCThIO 120 KM/4 U, ciieoBatenbHo, mpoien myTh 240 kM. Jpyroii aB-
ToMOoOMIIb mpouten B 1,5 paza menpmmii nyth 160 kM. JnuHa myTH MEXy rOpoJaMu paBHa CyMMeE Mpo-
JCHHBIX aBTOMOOWJISIMH ITyTeH, T.e. 400 kM.

2. OtBer: MakcumanbHOE OTHOIICHHUE CPEIHUX CKOPOCTel paBHO 3/2. MUHHMMaIbHOE OTHOIIEHHE PaBHO
83/82.

Pemenue: MakcuMaabHBIM OTHOLLIEHHE OyJET B TOM ciydae, KOrja 0/Ha KOMaH/la COCTOUT MOJHOCTBIO U3
MaQJIBYMKOB, a Jpyrasg — U3 JeBouyek. MHUHMMalbHbIM OTHOLIEHHE OyJIeT B ciydae, KOrja B KOMaHJe-
noOenutenbHuIe Oyaer 16 manpunkoB U 14 neBodek, a B mpourpasiield komanae 16 neBouek u 14 manb-
YHUKOB.

3. OtBer: MakcuMaiabHast OTHOCHTEBHASI CKOPOCTh HUTITIENEH paBHa 2V.

Pemenne: OTHOCHTENBHAS CKOPOCTh HHITIENEH JOCTHraeT MaKCHMAJIbHOTO 3HAUY€HHsS B MOMEHTHI, KOTJa
HUIIIENIb Ha KoJiece OOJBIIEro pajnyca OKa3bIBaeTCsl B BEPXHEH TOUYKE W, CIIEJOBATENBHO, €r0 CKOPOCTh
paBHa 2V. [Ipu 5TOM HHIIENs Ha KOJECE MEHBIIETO paJnyca HaXOIUTCS B HIDKHEH TOYKE M UMEET HyJe-
BYIO CKOPOCTb.

4. OtBet: CM. rpaduk.

Pemenne: Iloka kaMeHb HE OKaKETCS IMOJIHOCTHIO MOTPYKEHHBIM B

BOJIy CKOPOCTb MO IbeéMa YPOBHsI BOABI OyAeT B 4/3 paza Oosnblie, ueM 1:0M-
B OTCYTCTBHE KaMHs, T.e. 1/12 M>/MuH (II0mags OCHOBAaHHS KaMHS 081
COCTaBJISICT 4 OT IJIOLIAAU JHA akBapuyma). CienoBaTeiabHoO, 0 BBI- (.6
cotsl 0,5 M ypoBeHb BOIBI MOAHUMETCA 3a 6 MUHYT. Jlanee yposeHb 0,4
BOJIbI Oy/IeT MOJHUMATBCS CO CKOPOCTHIO 1/16 M3/MuH, Kak U B OTCYT- 0,2;

CTBHUC KaMH{, TaK YTO YPOBCHbL BOJbI HOCTHUIHCT KpAaCB aKBaApHyMa

| | |
0 4 8 12 16 t, muH
enie yepe3 8 muHyT. [losiHOE BpeMsl 3amOIHEHUs aKBapuyMa C KaM-

HEM COCTaBUT, TAKMUM 00pa3zoM, 14 MUHYT.

Obwas pexomenoayus. IIpu nposepke, oaxce eciu 3a0ada He peuiena, MOdCHO daeamy 1-2 banna 3a npa-
BUNILHO HANUCAHHbLE DU3UYeCKUe 3aKOHbI, OMHOCAUWUEC K 3a0aye.



