Bcepoccuiickast omummnuaza MKOJIbHUKOB MO (pU3uKe
MyHUIUNATBHBINA dTan 2021 — 2022 y4ueOnbIii TO
11 kjaacc
Bo3MoxHOe (aBTOpCKOE) pelieHne

3amaua 1.
C TropHM30HTAJILHOTO YydYacTKa TMOBEPXHOCTH 3e€MJIM OpOCaroT TEeNO IMOJa YIioM ¢ K TOPHU3OHTY.
HauanpHas ckopocTh Tena paBHa U. Yepe3 kakoe MHHHUMaIbHOE BPEMs CKOPOCTh Tena OyJIeT COCTaBIIATH
yroil o ¢ ropu3oHToM? CONpOTHUBJIEHHWE BO3JyXa HE YYMUTHIBaTh. M3MeHeHHEM 3HA4YeHUsS YCKOPECHUS
CBOOOTHOTO TAJICHUS { PU U3MEHEHUHU BBICOTHI ITOIbEMA MOXKHO MPEeHEeOpeUb.
Pemenue.
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Tak kak B yCIOBUM 3aa4ydl MPOCAT HAWTH MHUHHUMAJIBHBIA TPOMEXKYTOK BPEMEHHM, TO HEOOXOAUMO
pPaccMOTpPETh MOJIOKEHHE Tella Ha TPACKTOPUHU 0 JIOCTHKEHHUS MaKCUMalIbHOW BBICOTHI moabéma. Ilycthb
yepe3 UCKOMBIN TPOMEKYTOK BpeMEHHU CKOPOCTh Tena OyAeT paBHa V. DTa CKOPOCTh UMEET COCTaBIISIONINE
[0 BEPTUKAJIBHOM W TOPU3OHTAIBHOM ocaM (Vy, Vi). ['Oopu30oHTanbHas COCTaBISIIOIIAS CKOPOCTH HMEET
MIOCTOSIHHOE 3HAaY€HHE BO BPEMs BCETO MOJIETA TaK KaK CONPOTUBIIEHUE BO3yXa OTCYTCTBYET (Vy = u cos @).
1o BepTUKaIM TENO ABUKETCS PAaBHOYCKOPEHO MOJ AeUCTBUEM CUIIBI TsbKecTH. ClieoBaTeNbHO,

Vy = u sin ¢ — gt (B mpoekuuu Ha ock OV). OTHOIIEHHE COCTAaBIISIIOIIMX CKOPOCTH Tela B JIFOOOH MOMEHT

Yy
BpeMeHu: — = g .
Vx

Taxum o6pazom: Vy = Vi tg a = (u cos @) tg a;
usin@—gt=(ucos)tgaq;

u(sin @ —(tg o) cos @))
g

OtBer: t =

OpHEeHTHPOBOYHBIE KPUTEPUU OLIEHUBAHUS:
BrinoniHeH pucyHOK, Ha KOTOPOM IIPABHJIBHO IOKA3aHO IOJI0KEHUE TeJla Ha TPAEKTOPUH M COCTABIIAIOIINE
CKOPOCTH 110 KOOPJAUHATHBIM OCSIM — 2 faJlia.
Haiinens! ypaBHeHUs, MO3BOJISIOUINE OMPENEIUTh 3HAUEHUE MPOEKIUI CKOPOCTH Tella Ha KaXaylo U3
KOOPJIHMHATHBIX ocel — 4 daJa.
OrnpeieneHo OTHOIIEHNE COCTABISIONINX CKOPOCTH TeJla B KaXK/IbIii MOMEHT BPEMEHU U MOIYYEeHO
YpaBHEHHUE AJIs BBIUMCIICHUS BPEMEHU IBIKEHUA — 4 0aJjLia.
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3amaua 2.

Ha ropu3oHTaNIbHON MOBEPXHOCTH BIUIOTHYIO JIPYT K APYry IMPHUCTABJICHBI JBa MOJBM)KHBIX KIIMHA.
Macchl KIMHBEB OJWHAKOBBI W paBHbI M. KimHBS WMEIOT IUIaBHBIC MEPEXOJbl Ha TOPU30HTAIBHYIO
mwiockocTh. C JIEBOTO KJIMHA COCKANIb3bIBACT IIaiba Maccoit M ¢ BeIcoTHI h (cMoTpu pucyHok). Ha kakyro
MaKCUMaJIbHYI0 BBICOTY TOJHHUMETCs Iaiiba Ha mpaBoM KiuHe? TpeHHEM BO BCEX YaCTAX CHCTEMBI
npeHedpeys. m

Pemienne.

Tak kak TpeHuE B CUCTEME OTCYTCTBYET, TO B TOPU30HTAJIbHOM HANpaBICHUH HA CHUCTEMY HE
JCHCTBYIOT BHEIIHUE CUJIBL. [[J1s1 ompeneneHus: CKOpOCTH V JIEBOTO KJIMHA M CKOPOCTH i IIaOBI B caMOi
HI/I3KOI>1 TOYKE TpaeKTOpI/II/I MOXHO HCIIOJIB30BaTh 3aKOH COXpaHeHI/Iﬂ 3Hepr1/11/1 U 3aKOH COXpaHCHI/Iﬂ

mu?

2
B MoMeHT HauBbICIIEro MmoabéMa IaiiObl Ha MpaBbld KIMH Ha MaKCHMMaJbHYIO BBICOTY hm HX ckopocTH

Mv?
uMITysbca. — + = mgh, Mv = mu.
2

OyIyT OJMHAKOBBI M 3aKOH COXpaHEHHs MMITyJbca 3ammmiercs B Buge mu = (M + m)V, rue V — obmias
mu? _ M+m

CKOPOCTb IIANOBI ¥ MPABOT0 KJIMHA. 3aKOH COXPAHEHUS SHEPTUH B 3TOM CIy4yae == V24+m ghp.
o MZ
CoBMecCTHOE pellieHUe YpaBHEHHH MTO3BOJISIET BRIYUCIUTD MAaKCUMAIBHYIO BBICOTY h,, = h TSR
m
MZ
OrBer: h,, = h———
m (M+m)2

[IpumepHbIe KPUTEPUU OLIECHUBAHUS
IIpaBuIBHO 3amMCaHbl 3aKOHBI COXPAHEHUS JUIA IIEPBOM YacTH 3a1auul — 4 6aJuia.
[IpaBuIBHO 3amKCcaHbl 3aKOHBI COXPAaHEHUs Ul BTOPOH 4acTu 3aaa4yu — 4 6asia.

HpOBC,Z[CHBI HCO6XOI[I/IMBIC MAaTEMaTHU4CCKUC Hp606pa3OBaHI/I${ 1 MOJYUCH OTBCT — 2 6aJwa.
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3apaua 3. YeThipe 3IEKTPUUYECKUX 3apsjia PACHOJIOKEHBI B YIVIaX KBaJpara JUaroHallb KOTOPOro 6 cM.
3HaveHMs 3apsa0B COOTBETCTBEHHO paBHBL: (1 = 10 MxKu, 2 = - 5 mxKu, 3 = 10 mxKun, g4 = - 5 MxKi. B
Touke A Haxoxutcs 3apsan = 20 mxKi. Paccrositnue ot Touku A no 3apsiga (2 paBHo 4 cM. Paccuuraiite
KaKyl0 MUHUMAJIbHYIO paboTy HEOOXOAMMO COBEPILUTH ISl TOTO, YTOOBI IEPEMECTUTH 3apsl ( U3 TOUKH A
B Touky B (cmotpu pucyHnok). Paccrosaue ot Touku B 10 3apsiga Qs paBHO 4cm. Ilo kako# TpaekTopuu
HEoOXOMMO TIepeMeNIaTh 3apsii IS BBIIOTHEHHs ycioBusl 3amaun? JleWcTBUE CHIIBI TSHKECTH MPH
MepeMeNIeHUH 3apsijia He YIYUThIBATh.
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Pemienne. ’4

Pabora snexkTpuyeckoro mojis Mpu MepeMelieHuu 3apsiaa u3 Touku A B Touky B paBHa 0 moTomy,
YTO B 3THUX TOYKaAX ITOTCHIIMAJI 3JICKTPOCT21TI/I‘-ICCKOFO I10JIA, CO3JaHHOI'O SapﬂIIaMI/I, OI[HH&KOBBIﬁ. BI/II[
TpaeKTOpI/II/I HC NUMCCT 3HAUYCHUNA.

Ocrosubie Gopmynbi: A = q(9a — Pp); @ = 1= P2+ @3 — 43 ¢ = k=

OtBer: A =0 JIx. Bug Tpaekropun HEe UMEET 3HAYEHUS.

[IpumepHbIe KpUTEPUHU OLIECHUBAHUS

[TpaBuibHO 3anucana ¢popmysa A BBIYUCICHUS pabOTHI 3JIEKTPUUECKOr0 MO MPH NepeMeleHUN
3apsi/ia U3 OJJHOM TOYKH IOJIS B IpYTyto — 2 HaJjiia.

[TpaBuiIbHO paccuuTaHbl MOTEHIMANBI ToueK A U B u pabota nons— S 6aJi1oB.

Crienan BepHBIN BBIBOJI O BHJIC TPACKTOPHH JBHKCHHS — 3 faJLia.
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3amaua 4. TpyOka, 3amasHHas C OJHOTO KOHIIA, COCTOMT W3 TpéX KoieH miamHoi | = 25 cm kaxnoe,
COTHYTBIX IOJ] HPSAMBIMHU yriamu. B TpyOKy Hamuium pTyTb Tak, 4TO BEpTUKaJbHbIE KOJIeHA TPyOKH
3aI10JIHEHBI POBHO HAMOJIOBUHY. B 3anassHHOM KoJIeHe HaJl pTYTbIO HAXOJUTCS HEU3BECTHBIN ra3. MeajieHHo
HarpeBasl ra3, OTJeNEHHBIA OT aTMOC(ephl PTYThIO, MOKHO BBITECHUTh U3 TPYOKH BCIO PTYTh. Beluucinute
paboTy, KOTOPYIO COBEPLIMT IIPH TOM mpomecce ras. ATmochepnoe nasnenue 10° ITa, MIOTHOCTH PTYTH
pasza 13, 6 -10° xr/mM3, momaas nonepeunoro ceuenus Tpyoku 1 cm?,

Pemenue.
CoBepmiaemasi razom pabora A CKIaAbIBaeTCs U3 JIBYX 4YacTeil: paboTbl A1 NIpPOTHB CHIIBI
aTMOC(epHOro JaaBieHHus U paboThl Az NMPOTUB CUJIBI TsKECTU. ['paHula pasjena ra3-pryrb 10 HOJIHOTO

I 5 5
BBITECHEHUS PTYTH Tiepemeniaercs Ha 21 + 5= El' CnenoBarenbHo A; = EpOSl rae po — arMocdepHoe

JaBJICHHC. Pabota A» IIPOTHUB CWJIbI TAXKCCTH paBHA W3MCHCHHIO MOTEHIMAILHOM OHEPTHUU PTYTHU IIPpU eé
BBITeCHEHUHM. Bces PTYTh B PE3YJIbTATEC BbITCCHCHHUA IMOAHUMACTCA Ha BBICOTY | orHOCHTENBHO
TFOPU30OHTAJIBHOI'O Y4YaCTKa;, 3TO W HaJA0 CUUTATb KOHEYHOM BEICOTOM OCHTpa MacCC PTYTH. HaganmpHoe

l l
MOJIOKEHUE TIEHTPA Macc PTyTu hy = 5 CrnenoBarenbHo A, = mg (l - §) rae m = 21Sp — macca pTyTH.

OxonuarenbHO HaxomquM A = A + A, = ngSl + %pgSl2 ~ 7,7 Ix
OtBet: A = 7,7 [Tk

[IpuMepHBIE KPUTEPUU OLICHUBAHUS
OmnpezneneHpl COCTABISIONINE YaCTH MOJTHOW paboThI — 2 faJlia.
Omnpenenena pabota NPOTUB CHJI aTMOC(EPHOTO AaBICHUS — 3 OaJIa.

Onpenenena pabota NPOTUB CHIIBI TsKeCTH — 4 HaJiia.

[TosryueHn BepHbIit 0TBET — 1 GaJLI.
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3agaua S. [{nsg perynupoBaHus HaNpsDKSHUS Ha HAarpy3Ke coOpaHa sleKTpryecKas cxema, n300paxxEHHas Ha
pucynke. CONpoOTHBIICHUS HArpy3Kd M PEryIUpOBOYHOTO peocrata paBHbl R. Harpyska nmoaxiroueHa k
MOJIOBUHE peocTara. BxoaHoe Hamnpsbkenue HewsmMeHHo u paBHo U. Omnpenenure, Kak H3MEHUTCS
HanpsDKeHUE Ha Harpys3Ke, eciiy €€ CONPOTUBIICHUE YBEIUUUTD B JiBa paza?

Penrenne.

o R R
COHpOTI/IBJIeHI/Ie peocTaTta BMECTC C HAI'PY3KOU S3KBUBAJICHTHO COIIPOTUBJICHHUIO R1 = ; + _2R =-R

. U _6U R _2U
OOmwmii Tok B menu I; = el Hampsxenue Ha nHarpyske Uy, = U — [ >= 5 Ecnu conporusnenue
6

U 10U
= . HaHpH)KeHI/Ie Ha HArpy3ke B 3TOM CJIy4yac

Harpy3ku crtane paBHbIM 2R, obmuii Tok [, = m R
2

R _ 4U Upy _ 10
craneT paBHbM Uy, = U — I, Pl Takum 00pazom, HampsHKEHUE HA HATPYy3Ke U3MEHUTCA N = —— = ry
1H

U 10
OtBer: n = 22 = —
1H 9

[IpuMepHbIE KpUTEPUH OLICHUBAHUS
OmnpeneneHo SKBUBAIEHTHOE COIIPOTUBIICHHUE IIETIN B IEPBOM Cilydae — 2 faJLia.
OmnpeneneHo HanpsDKEHUE Ha HArpy3Ke B IEPBOM citydae — 2 faJjiia.
OmnpeneneHo SKBUBATIEHTHOE COMIPOTUBIICHHUE ST BO BTOPOM cllydae — 2 fasia.
OmnpeneneHo HapsHKEHUE Ha HAarpy3Ke BO BTOPOM citydae — 2 faJiia.

[TpaBHIbHO pacCUUTaHO U3MEHEHHUE HANPSHKEHUs Ha Harpyske — 2 faJjia.



