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3AJAHUSA NeS MTPOPUJIBHOT O EI'D 11O MATEMATHUKE
TPUT'OHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA

Msu Opocuiaum 107 VYoM ¢ K TIUIOCKOM TOpPHU30HTAIBHOM
MOBEPXHOCTH  3eMiM. Bpemss monera Msa4Ya (B CEKyHJax)

2V, sina 30

ompenensiercss no gopmysae t= . [Ipn kakoM HaMMEHbIIEM

3HaUYE€HUU yTia « (Brpaaycax) Bpems mojera OyJeT HE MEHbIIe

. Pemenne
3 cekyHJ, ecii MA4 OpocaroT ¢ HayaJlbHOM CKOpocThio V, =30 m/c?

. 2
CuuraiiTe, 4TO yCKOpeHHe cBoOoaHOTO NajeHus g =10 m/c”.

Jletanpio HEKOTOpPOro mpubOpa SBISICTCS KBajpaTHas paMKa C
HAMOTaHHBIM HAa HEE TMPOBOJOM, Yepe3 KOTOPbIA MNPOMYIIECH
MOCTOSIHHBIN TOK. PaMka momenieHa B OJHOPOJHOE MAarHUTHOE TOJIE
TaK, YTO OHAa MOXET Bpam@arbcsi. MOMEHT cuibl Amrepa,
CTpeMsIlelicsl TOBEPHYTh paMKy, (B H M) onpenensercs ¢popmynoi 30
M =NIBI*’sine, rtme |=2A — cumima TOoka B paMKe,

B=3.10° Tn— 3HaueHMe WHAYKIMHX MAarHUTHOTO ~ IIOJI,
| =0,5 m — pasmep pamku, N =1000 — upcio BUTKOB HpoBoja B | Dellenue
paMKe, & — OCTPBIA Yrojl MEXIy IMEePHCHAUKYIIPOM K pPaMKe |
BEKTOPOM MHIYKIUH. [Ipr KakoM HauMEHbBIIIEM 3HAYCHHUH yIiia o (B
rpamycax) paMKka MOXKET HadaTh BPAIIAThCS, €CIH JUIsI 3TOTO HYXKHO,
yT00BI packpy4uBaromiuii MoMmeHT M Ob11 He MeHbIne 0,75 H - m?

JlaTuuk CKOHCTPYHMPOBAH TaKUM OOpa3oM, YTO €ro aHTEHHA JIOBUT
paANoCUTrHal, KOTOPBIM 3aTeM IMpeoOpa3yeTcsi B 3IEKTPUUYECKHIA

CHTHAJI, U3MEHsroLIniics co BpeMereM o 3akony U =U,sin (a)t + (0) 50
, rme t— BpeMs B cekyHmax, ammmryga U, =2 B, wacrtora

w=120"/c, ¢a3za @=-30". [laTuuk HACTPOCH TaK, 4YTO €CIIU

HanpspKeHUE B HeM He Hke yeM 1 B, 3aropaercs mammnouka. Kakyro
4acTh BpPEMEHU (B MPOIIEHTAX) HA MPOTSHKCHUM TICPBOU CEKYH/IBI
MocCJIe Havyana padoThl JIaMITIOYKa OyJIeT TOPETh?

Penrenne

OdyeHb JErKUMW 3apsHKEHHBIM  METANIMYECKUH IIapuK  3aps/ioM
-6 o o
g=2-10" K ckareiBacTCs MO TIaJKOH HAKJIOHHOHW IJIOCKOCTH. B

MOMEHT, KOIJIa €ro CKOpPOCTb COCTaBJISICT V=95 M/C, Ha HEro
HauWHAeT JEHCTBOBATh TOCTOSSHHOE MAarHUTHOE TI0JIe, BEKTOP
MHAYKIAH B KOTOpOro JIEKHUT B TOW K€ IUIOCKOCTH U COCTABIISIET
VIOJl o C HampaBJICHUEM JBUKEHUS IIApUKa. 3HAYCHUE WHIYKIHUH

30

nonst B=4-10" Tn. [Ipu 5ToM Ha mapuk aeictByer cuna Jlopenia,
paBHas F. =qvBsina (H) u HalpaBJICHHAs BBEPX | Pemenne

NEPHNCHAUKYJIPHO ITIJIIOCKOCTH. HpI/I KaKOM HaMMCHBIICM 3HA4YCHHH

yria ae[O”;lSOO] IIAPUK OTOPBETCS OT TMOBEPXHOCTH, €CIH ISt

3TOrO HyXHO, uToOBI cuna F, Gbina He Menee yem 2-107° H? Otser
JIAUTe B rpajycax.
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He6oubmoil Msuuk OpocaroT MOJ OCTPhIM YIJIOM ¢ K IIJIOCKOM
TOPU30HTAJIBHOM TMOBEPXHOCTU 3eMiIM. MakcumaibHasi BbICOTa
noJieTa MSYUKa, BBIPAKEHHAs B MeTpax, ompesensercs GopMyson

2 30
Vv
H= 4_0(1_ cos za), rie  V,=20 M/c— HauanbHas CKOpPOCTb
g
MsYMKa, @ (-— YCKOPEHHE CBOOOJHOIO NaACHUS (CYUTAUTE | poyrenme

2
g =10 m/c”). Ilpm KakoM HauWMEHBIIEM 3HAYCHUU VyIJa

(Brpagycax) MSYMK DPOJETUT HaJA CTEHOHM BBICOTOM 4 M Ha
paccrosiHun 1 M?

Karep momxen nepeceusb peky mmpuHoi L =100 M u co ckopocThio
tedeHus: U= 0,5 m/c Tak, 4TOOBI MPUYAIUTh TOYHO HAIPOTUB MECTa
ornpaiieHuss. OH MOXKET JIBUTAThCS C Pa3HBIMU CKOPOCTSIMU, MPHU

9TOM BpCMA B IIYTH, H3MCPACMOC B CCKYHIAX, OIIPCACIIACTCA 45

L . .
BbIpakeHneM t=—Clga, roe o — OCTpbld Yroi, 3aJarolIuii
u Pemienue
HaIpaBJICHUE €ro JABMXKEHUS (OTCUUThIBaeTCs OT Oepera). [loa kakum

MUHUMAJIBHBIM YTJIOM ¢ (B Ipajlycax) HY>KHO ILIbITh, YTOOBI BpEMS B
nytH Obu10 He 60Jb11e 200 ¢?

CkedTOOpAUCT TpbIraeT Ha CTOSIUIYI0 Ha penbcax ImIatdhopmy, co
CKOPOCTBIO V=3 M/C TIOJT OCTPBIM yIJIoM & K penbcaMm. OT Tonuka

maTopMa HAUMHAET €XaTh CO CKOPOCTHIO U =%VCOSO¢ (m/c), 60
rie mM=80 kr— Macca CcKeWrOopaucTa €O CKEHWTOM, a
M =400 kr — macca mnardopmsl. [log kakum MakcuManbHbIM | Peluenue
yraoMm o (BTpagycax) HYXKXHO TMpbITath, 4YTOOBI Pa30TrHATH
watdopmy He MeHee yeM 110 0,25 m/c?

I'py3 maccoit 0,08 kr konebnercs Ha mnpyxuHe. Ero ckopocth V
. 2t
MEHSIETCS 10 3aKOHY v:vosm?, rae t— Bpemss ¢ MOMEHTa

Havyasna Konebanmii, T =12 ¢ — mnepuon konebanuii, V,=0,5 m/c. 0,0025

Kunernueckass sHepruss E (B mAKoyndx) rpys3a BBIUUCISETCS IO
2

myv
popmyite EZT, rjae M— macca rpy3a B Kwiorpammax, V-— Pemernne

CKOPOCTh Tpy3a B M/c. HaliuTe KHUHETUUECKYIO SHEPTHIO Ipy3a depes
1 cexynay nociie Hayajna kojaebanuid. OTBET gaiiTe B JHKOYJISX.

I'py3 maccoit 0,08 kr kosjebsnercs Ha npyxkuHe. Ero ckopocth V
2rt
MEHSIETC 1O 3aKOHy V=V, Cos?, rae t— BpeMsa ¢ MoMeHTa

Hadana kojeOanwii, T =2 c— mnepuox konebanmii, V,=0,5 m/c. 0,01

Kunernueckass sHepruss E (B mKOynsfx) rpys3a BBIUUCISETCS IO
2

myv
popmyie EZT, rjae M— macca rpy3a B Kwiorpammax, V-— Penrerine

CKOPOCTh Tpy3a B M/c. HaliiuTe KHHETHYECKYIO SHEPTHIO IPy3a Yepes
1 cexynay nocine Hayaja Kojebanuii. OTBET JalTe B JHKOYJIAX.
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10.

CKopocTh KOJEOTIOUIETOCs Ha MPY)KHHE TPy3a MEHIETCS TI0 3aKOHY
V(t)=5$in t (eM/c), tne t — Bpemsa B cekyHuax. Kakyrwo oo
BPEMEHH W3 TEpPBOH CEKYHIbI CKOPOCTh JABW)KCHHS IPEBBINIATA

2,5 cm/c? OTBeT BBIpA3UTE MACCATUYHOW JApPOOBIO, €CIM HYKHO,
OKPYTJIUTE 10 COTHIX.

0,67

Penrenne

11.

[Tnockuil 3aMKHYTBIM KOHTYp miomanasio S =0,5 M° HAXOIUTCS B
MarHUTHOM TOJie, HHAYKIIUS KOTOPOro paBHOMEpHO Bo3pacTaet. [Ipu
TOM COTJIaCHO 3aKOHY JJIEKTPOMAarHWTHOM uHAykiuu dapajaes B
KoHType mosBiasercs IJC HMHAYKIMH, 3HAYE€HUE KOTOPOM,
BBIPA)KEHHOE B BOJIbTAX, ONpesenseTcs: GopMynnoi & =aSCcosSa , rae
O — OCTpBIM yroim Mexay HanpaBJIeHHMEM MAarHUTHOTO TMOJSI U
TIEPIICHINKYISAPOM K KOHTYpy, a=4-10"" Tn/c — mocrosHHas, S —
IUIONIA/lb 3aMKHYTOTO KOHTYpa, HaXOMSAIIETOCS B MarHUTHOM IIOJIE
(8M°). Ilpy KakoM MHHHMaTbHOM yrie o (B rpamycax) JJIC
MHIyKIUK He OyaeT npesbimars 10 B?

60

Penrenne

12.

Tpakrop Ttammrt canm ¢ cwioii F =80 kH, nHampaBieHHOU mMOA
OCTPBIM YIJIOM ¢ K ropu3oHty. Pabota TpakTopa (B KUJIOIKOYJIAX)
Ha ydactke JummHOW S =50 M BbMHCHAETCT TIO0 (opmyIe
A=FScosa. Ilpu kakoM MakcUMajibHOM yriie o (B rpamycax)

coBepiieHHas padota Oyaer He MeHee 2000 kJ[x?

60

Penrenne

13.

Tpakrop Ttammr canm ¢ cwioii F =50 kH, nHampaBieHHOW moA
OCTPBIM yTJIOM @ K TOpU30HTY. MOIIHOCTH (B KHJIOBATTaX) TPAKTOPa
npu ckopocth V=3 M/c paBHa N =Fvcosa. Ilpu kakom

MaKCUMaJIbHOM yTjie « (B rpaaycax) 3Ta MOIIHOCTh Oy/leT HE MEHee
75 xB1?

60

Pemienne

14,

[Tpn HOpManbHOM IajacHUU cBeTa ¢ JuMHOW BONHBI A =400 HM Ha
TUGPAKIIMOHHYIO peIIeTky ¢ nepuogoM d HM HaOJIIOAI0T CEPHIO
TU(GPAKITMOHHBIX MAaKCUMYMOB. ITpu 3TOM yron ¢ (OTCUMTHIBaEMBbIit
OT TEPICHIUKYJIApa K PeEIIeTKe), IOoJ KOTOPHIM HaOJI0IaeTCs
MakCHMyM, M HOMEp MakcuMyma K CBSI3aHBI COOTHOIICHHEM
dsinp=kA. Ilog kakuM MHHUMaJIbHBIM YyTJIOM ¢ (B Tpamycax)

MOXHO HaOJI0/IaTh BTOPOM MaKCHUMYM Ha pelIeTKe C MEPHUOJIOM, HE
npeBocxoasuM 1600 am?

30

Penrenne

15.

JlBa Tema Macco M=2 Kr Kaxaoe, JBWKYTCS C OJWHAKOBOM
ckopocteio V=10 m/c mox yraom Z2a aApyr K Apyry. OHeprus
(B IKOYJISAIX), BBIACNAIONIASCA TMPU HMX a0CONIOTHO HEYNpyroM

coyJapeHnn onpenensercs BeipaxenneM Q = mv®sin® o . Iox kakum

HAaUMEHBIIIUM OCTPBIM yIJOM ¢« (B Tpaaycax) MOJDKHBI JIBUTAThCS
Tela, 4TOOBl B pe3yibTaTe COYAApCHHs BBIICTUIOCH HE MEHEe
50 mxoynein?

30

Pemienne
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16.

He6omnpmoit Msuuk OpocaroT MOJA OCTPBIM YIJIOM ¢ K TUIOCKOM

TOPU30HTAJIBHOM  MOBEPXHOCTH 3eMild. PaccTosiHHMe,  KOTOpoe
2

V, .
IPOJIETAET MAYMK, BhIYHCIsSETCs o Gopmyae L =-2sin2a (M), rae

V, =20 M/c — HavajbHas CKOpPOCTb MsUMKa, a §— YCKOpEHHE
. 2
cBoOomHoro mazaeHus  (cumrtaiitre ¢ =10 m/c?). Ilpu kakom

HaUMEHBIIEM 3HAYEHUU yria (B rpagycax) MSUYUK MEPEJIETUT PEeKy
mrpuHon 20 mM?

15

Penrenne

17.

JlaTuuK CKOHCTPYHMPOBaH TaKUM 0Opa3oM, UYTO €ro aHTEHHA JIOBUT
paANoOCUTHAN, KOTOPBIA 3aTeM MpeoOpa3yeTcss B SIEKTPUYECKHIA
CUTHAII, M3MEHSIOINKCS co BPEMEHEM 1o 3aKOHY

U =UOCOS(0)t+(p), rnie t — BpemMs B CeKyHIax, aMIUIATyAa

Up =2 B, wactora ®=150" /¢, da3za ¢ =—-60". JlaTunk HaCTpOCH TaK,

YTO €CJId HalpsskeHWe B HEM He Hmke uyeM | B, 3aropaercs
nammouka. Kakyro yacte BpeMeHH (B MPOIEHTaX) Ha MPOTSLKEHUH
NIEPBOI CEKyH/IbI IOCIIE Hayaia padoThl JIAMIIOYKa Oy/1eT ropeTh?

80

Penrenne
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