3agaHusi OTOOPOYHOIO ATAIa OJIUMITHAIBI ITKOJBHUKOB "JIOMOHOCOB" 110
pobotorexauke 2019/2020,
8-9 xitaccel
3aJaHus U PELIICHUS
Nel Jlpa miararomumx po0OTa, HaXoAsAChb Ha PACCTOSHUU 27 M JApPyr OT Apyra,
CTapTYyIOT OJHOBPEMEHHO HAaBCTpeudy JApyr Apyry. Uepe3 3 MUHYTBI pacCTOSTHUE
MEKly HUMH PaBHO 6 M.
[lepBbiii poOOT nenaer 6 maroB B MUHYTY, BTOPOM poOOT — 7 1IaroB B MUHYTY.
JlnuHa mara BToporo po6ota B 2 pasa 0oJbliie JUIMHBI 11ara NepBoro podora.
Kaxkoe pacctostnue Oyner Mexay podotamu uyepe3 4 MUHYTBI, €CJIU OHU CTapTYyIOT
OJIHOBPEMEHHO U3 OJHOI TOUKHU B MPOTUBOIOIOKHBIX HAITPaBICHUSIX?

OTtBeT HaﬁTe B MCTpPax, €CJIN OTBCTOB HECKOJIBKO YKAKUTC UX YCPC3 3AITATYIO

Pemenne:
JlaHHas 3a1a4ya UMeEeT Ba PELIEHHUs, IOCKOJIbKY U3 YCIOBHUS 3a1a4U HE ONPEIETICHO,

yCIeNu U pOOOTHI 32 3 MUHYTHI BCTPETUTHCS JIPYT C IPYTOM.

Vi = 6 M &
——
I | . | |

1 cityqan
Po06o0ThI HE ycrienu BCTPETUTHCS 32 3 MUHYTHI.
Torna 3a 3 MUHYTBI pOOOTHI IPOLLITU
27-6=21wm
[Tomyuaercs, uro 3a | MUHYTY poOOTHI COMU3ATCS HA
21:3 =7 metpoB
Torna 3a 4 MUHYTBI pOOOTHI TPOUTYT
7x4 =28 ™
2 ciyvan

PoGoThI ycrienu BCTpEeTUTHCS 3a 3 MUHYTHI



Torpa 3a 3 MUHYTBI POOOTHI MPOLLITH
27+6 =33 M
[Tomyuaercs, uro 3a | MUHYTY poOOTHI COMU3ATCS HA
33:3 =11 metpoB
Torga 3a 4 MUHYTBI pOOOTHI IPOHIYT

11x4 = 44 m

OTtBeT: 28 M 1 44 M.



No2 PoGoT-Tank Ha TyCeHUYHOM TuiaTdhopme MOJHUMAETCS Ha XOJIM 0 HaKJIOHHOU
IJIOCKOCTH C MOCTOSIHHOM cKopocThio V=5 cm/c. Macca po6oTa paBHa m=2 KI, yroJ
IIpU OCHOBAaHWU HAKJIOHHOM IIOCKOCTH paBeH 0=30°, BbicoTa xonma h=2 M.
Koaddunment tpenus p=0,63. Cuuraiite, 9T0 MOITHOCTH pOOOTA HE OTPAHUYHBACT
BpeMsl JIBH)KEHUS, COMPOTUBIICHHUEM BO3yXa MOXHO MpeHeOpeub. Ompexnenure,
KakoBa cCuja TSTH, pa3BUBaeMas MOTOpaMH po0oTa. YCKOpeHHue CBOOOIHOIO
nazeHus npumuTe paBHbIM 9,81 M/c?. OTBET naiiTe B HBIOTOHAX, OTBET OKPYTJIUTE
110 NECATHIX.

Otset: 20,5 H

Pemenne:

CnenaeM ueprex:

3anuiieM ypaBHEHUE CUJI, IPUIIOKEHHBIX K pOOOTY:
N +mg+F + Frp = ma

[TockonbKy poOOT MOAHMMAETCS MO HAKIOHHOM IUIOCKOCTH C ITOCTOSITHHOU
CKOPOCTBIO, TO YCKOpeHHe poboTa paBHO 0.
3anumeM ypaBHEHHME CUII B IPOEKIUAX HA OCU KOOPAUHAT:

0X:0—mgsina+F—Ftp=20

OY:N —mgcosa+0+0=0
ITomyvaem, uto
N =mgcosa

ITockonbKy

Frp=uN = umg cosa



To MBI IONTy4aem, 4To
F=Ftp+mgsina =pumg cosa + mgsina = mg(ucosa + sina)
[ToncTaBUM 3HAYEHUS U MTOACUYUTACM:

F=mg(ucosa +sina) =2 x 9,81 x (0,63 X cos 30° + sin30°) =

V3
=2x981x (0,63 x~—-+0,5) ~ 205H

Otset: 20,5 H.



Ne3 Jlns ynpanenusa kBaapokontepoM «AY-01» ucnonbs3yercs mynbT ¢ ABYMs
JOKOWCTHKAMU, KaXKJIBIM W3 KOTOPHIX MOXKET 3aHUMaTh IO 4 TOJoXKEeHUs (CM.

Pucynox Nel).

BHEpenx 3 7
) 4 1 2 s 6
B/IeBO w— —#& BOpaBo
/ Ha3zajg 4 8

Pucynox Nel

Hanpagnenue cTpenku ykas3bplBaeT HANPABICHUE «BIIEpEN» Uil KBaJIPOKOITEpA.
B cityuae, ecnu 0IMH JKOWCTUK 3aHUMAET HOBOE MOJIOKEHUE, IPEKHUE TTOT0KEHUS
IpPYroro JKOWCTHMKA BO3Bpamaercs B HeuTpanbHoe. KBagpokonrep «AY-01»
OJHOBPEMEHHO MOKET BBITIOJHSITH TOJIBKO OJTHO U3 8 BO3MOKHBIX ACHCTBHI.

B 3aBHCHMOCTH OT TOT0, KaKO€ MOJIOKEHUE Ha MYJIbTE yIpaBleHUs OyAyT 3aHUMATh
JOKOMCTUKH, KBAAPOKONTEp OYNEeT BBIMOJHATH OINpENeICHHOE [elCcTBUE (CM.

Ta6nuia Nel)

=]

No nonoxenust JleiictBre kBajgpokomnrepa «AY-01»
JUKOMCTHKA
1 JIBIKEHHE BIEBO CO CKOPOCTHIO 2 M/C
2 JIBIDKEHHE BIIPAaBO CO CKOPOCTHIO 2 M/C
3 JIBrKEeHHe BIIepeT O CKOPOCThIO 2 M/C
4 JIBIDKeHHe Ha3aI CO CKOPOCTHIO 2 M/C
5 Pa3Bopot HanleBo Ha MecTe Ha 90° 3a 5 ceKyHI
6 Pa3BopoT HanpaBo Ha MecTe Ha 90° 3a 5 ceKyHI
7 [TogseM co ckopocThio 0,5 M/c
8 CHIDKeHHE co CKopocThio 0,4 M/c

Tabnuya Nel

KBanpokonTep coBepiini TPeHUPOBOUYHBIH MOJIET, CTAPTOBAB C 3eMJIH. J[aHHBIE O

MOJIOKEHUH JHKOUCTHKA 3aHOCHIINCH B Tadmuiry Ne2.

CeKyHﬂa 1 12 (3 (4|56 |7 |8 |9 (1011 [12]|13|14]15/16|17|18[19|20
Tlonoxenue |7 |7 |7 |7 (2 |2 (2 (|2 (2 (3 |3 |1 |1 |3 |3 |8 (8 [8 |8 |8
JOKOMCTHKA

Tabnuya Ne2

CuwuralitTe, 4TO U3MEHEHUE HAIIPABJICHUS IBUKECHUS KBAIPOKONITEPA IPOUCXOUT
MIrHOBEHHO. OTBET JalTE B METpaX.
3.1 Onpenenure BBICOTY, HA KOTOPOM HAXOUJICS KBAAPOKOIITEP HA MIECTON

CCKYHZAC IT10JICTA.



3.2 Ompenenure pacCcTOSSHUE, HAa KOTOPOM OKa3ajiCid KBAJAPOKONTEP TMOCTE
OKOHYaHUS MOJIeTa OT TOUKHU CTapTa.

3.3 Onpenenure myTh, KOTOPBIN KBAJIPOKONTEP MPEOAOJIEET 32 BPEMS MOJIETA.
Otser:

3.1: 2 Mm;

3.2: 10 m;

3.3:26 M.

Pemenue:
3.1 Omnpenenute BBICOTY, Ha KOTOPOM HAXOIWJICS KBAaJPOKONTEP HA MIECTOU
CEKYHJIE T10JIeTA.

Jls oTBeTa Ha JaHHBIA BOINPOC MPOBEJAEM aHalu3 JaHHBIX W3 Tabmurer Nel u
Taomuner Ne2:

CekyH/Ia 12345678 ]9 wof11]2[13[14][15]16]17|18]19]20
Tlomoxenue | 7 |7 |7 |7 |2 |2 |2 |2 (2 |3 |3 1 1 |3 |3 |8 |8 (8 |8 |8
JUKOMCTHKA
Tabnuya Ne2
5
Ne nonoxxenus JetictBue kBaspokomnrepa «AY-01»
JUKOUCTHKA
1 JIBIDKEHHE BJIEBO CO CKOPOCTRIO 2 M/C
2 JIBIbKeHHe BIIPaBO cO CKOPOCTHIO 2 M/C
3 JIBrKeHHe BIepe1 o CKOPOCThIO 2 M/C
4 JIBImKeHHe Ha3aJl cO CKOPOCTHIO 2 M/C
5 Pa3Bopot HaneBo Ha MecTe Ha 90° 3a 5 cexyH[
6 Pa3Bopot HanpaBo Ha MecTe Ha 90° 3a 5 ceKyHI
7 IToxpem co ckopocThio 0,5 M/c
8 CHikeHne co ckopoctbio 0,4 M/c

Tabnuya Nel

MpsI BUIUM, 4TO NIEPBbIE 4 CEKYHABI KBAAPOKOITEP NOAHUMAIICS CO CKOPOCThIO 0,5
M/C. A ¢ ATOM MO JIEBATYIO0 CEKYHAY pOOOT IBUTaJCs BJIEBO, COOTBETCTBEHHO HE
MEHSIJT BBICOTY.

[TockonbKy KBapOKOIITEP CTAPTOBAN € 3€MJIH, TO 3a 4 CEKYH]IbI pOOOT MOAHSIICS Ha
BBICOTY

4x05=2m
3.2 Ompenenure pacCcTOSSHUE, HAa KOTOPOM OKazajlCi KBAJAPOKOMNTEP TMOCTE
OKOHYAHMS TMOJIeTa OT TOYKHU CTapTa.

Jls oTBeTa Ha JaHHBIM BONPOC MPOBEAEM aHalu3 JaHHBIX W3 Tabmurer Nel u
Tabmaunpl Ne2. MoXHO 3aMETHUTh, YTO 3a BCE BpeMs IojieTa poOOT B Hauaie 4



CEKYH/JIbl MOJHUMAJICS CO CKOPOCThIO 0,5 M/C U B KOHIIE 5 CEKYH/]| CITyCKaJCsl CO
ckopoctbio 0,4 M/c. Takum 00pa3om, MOCiE MOJIETa OH CHOBA OKa3aJiCsl Ha 3eMJIE.
COOTBETCTBEHHO, MOJIYYa€TCs, YTO MOKHO PAcCCMaTPUBAaTh TOJIBKO IUIOCKYIO YacCTh
TPAeKTOPUHU, MOCKOJBKY OHA JISKHUT B IUIOCKOCTH, MapajuIeIbHOM IMOBEPXHOCTH
3eMIIH.

JlanHoe 3amaHue yaoOHEe BCEro pemuTh rpapuyecku — U300pa3uB TPAEKTOPHUIO
JBIKEHUS KBAJPOKONTEPA Ha JIMCTE KIETYaTON OymMaru:

KpacHbIM 11BETOM MOKa3aHO NEPEMENIEHNE KBAIPOKONTEPA U3 HAYAJIbHOU TOYKH B
KOHEYHYIO TOYKY. BBIUHCINM [JIMHY 3TOTO NEPEMENIEHUs, y4TS, 4YTO JJIMHA
CTOPOHBI KJIETKA paBHA 2 METpa:

\/(3x2)2+(4x2)2=\/36+64=\/100=1OM

3.3 Onpenenure myTh, KOTOPBIN KBAIPOKONTEP MPEOAOJIEET 32 BPEMS MOJIETA.

3a BpeMs mojeTra KBaapokonTep 4 ceKyHAbl IBUTalcs co ckopocthio 0,5 M/c, 5
cekyH]1 co ckopocThio 0,4 M/c u 11 ¢ co ckopocThio 2 m/c. Takum oOpazom, oH
MPeoA0JeN MyTh:

4x05+11%x2+5%x04=2+22+2=26m
Otser:
3.1: 2 Mm;
3.2: 10 m;
3.3: 26 m.



Ne4 KBanmpokonTep Macchl m JIETUT BIOJIb TOPU3OHTAIBHON TpsAMoOM (cM. puc.l) ¢

HEKOTOPOI MOCTOSIHHON CKOPOCTBIO V, TPUYEM €ro KOPITYC HE BpalllaeTcsl.

Buj cBepxy Bug cooky
Pucynox 1.

Cuna Tsaru, pasBHBaeMas KaXIbIM M3 BHHTOB, paBHa kw? (rme w— CKOpPOCTb
BpallleHUs] TAHHOTO BUHTA) U HAIpaBJieHa NEPIEHANKYISIPHO MIOCKOCTH BUHTA. Ha
KBaJPOKONTEP TAKXKE JEHCTBYET CUJla COMPOTUBIIEHHUS CO CTOPOHBI BO3/TyXa, paBHAs
cv? ¥ HanpaBJIeHHAs IPOTUB CKOPOCTH ABMKeHHs. OIPENENUTh, ¢ KAKOH CKOPOCTHIO
JIOJI>KHBI BPAIIATHCSl BUHTHI, YTOOBI KBAJIPOKOMNTEP JETEN CO cKopocThio 10 M/c, eciu
m=0.25 xr, k=107 kr-m, ¢=0.01 kr/™m, g=10 m/c?. JlaiiTe 0TBET B 000POTaX B CEKYHIY
U OKPYTIIUTE JI0 LETBIX.

Otser: 259 ¢!

Pemenue:

CnemnaeM pUCYyHOK:

kB

mg

3anuinieM ypaBHEHUE CUJI, TPUIIOKEHHBIX K KBaJIPOKOITEPY:

mg + 4F + FB = ma
[TockombKy KBapOKONTEp JETUT C MOCTOSHHON CKOPOCTHIO, TO €r0 YCKOPCHHE
pasHo 0.

Kopny kBagpokonTepa HaKJIOHEH K TOPU30HTAIBHOW INIOCKOCTH HA YTOJ O.



3anumeM ypaBHEHHUE CUII B IPOCKLUAX HA OCH KOOPJAWHAT:
0X:0+4Fsina—Fs =0
OY: —mg+4Fcosa+0=0

[Tonyugaem, uto

_mg
cosa = AF
u
4F sina = FB

16 F? sin® ¢ = FB?

Bocrosne3yeMcsi  OCHOBHBIM ~ TPMIOHOMETPUYECKHM  TOXKIECTBOM,
OJICYMTATE, YeMy paBeH (sin a)?:

(sina)?2=1—(cosa)? =1-— (%)2

IHoacraBum

201 _ (M9Y* _ po2
16 F2(1 (4F))—FB
16 F2 — (mg)? = FB?

16 F2 = (mg)? + FB?

4F = \/(mg)? + FB?

1
F= Z\/(mg)2 + FB?

YureMm, 4To

FB = cv?
F = kw?

IloacraBum:

kw? = iJ(mmz T (cv?)?

w? = [Gng) + (V)

w == \(Gngy” + o)

IHoacuuraem

4TOOBI



14|(mg)? + (cv?)? _ 1+[(0,25 x 10)2 + (0,01 x 100)? _
W=3 K2 2 10-10 =

1 100
= E‘i/1010(2,52 +1) = 74,/100 X 7,25 = 50725 ~ 259 ¢"?

Otset: 259 ¢ .



