3amanme Ne7 nipodrmsHoro EI'D Mo MaTeMaTHKe

3AJTAHUA Ne7 TPOPUJIBHOT' O ET'D IO MATEMATHUKE
TPUT'OHOMETPUYECKHUE YPABHEHIS 1 HEPABEHCTBA

Mstq Opocuim moJT yTIIoM ¢ K INTOCKOH TOPH30HTATEHON TOBEPXHOCTH
3eMId. Bpems monera Msda (B ceKyHiaX) ompejensaercs mo dhopmyie

2v,sina
t=—"——. Ilpm xakoM HaHMEHBIIEM 3HAYCHHH VyIJIa
£ 30

(B Tpamycax) Bpems mojieTa OyJeT He MeHbIe 3 CEeKYH], €CIH M4
OpocaroT ¢ HadalnpHOH CKOpocThI0 V, =30 M/c? CumraiiTe, dTO

YCKOpPEHIe cBOGOIHOTO maxeHns g =10 m/c’.

JleTanpio HeKOTOpOoro mpuOopa sABILETCS KBaJpaTHas paMKa C
HAaMOTAaHHBIM Ha Hee IIPOBOJIOM, Yepe3 KOTOPHIH IPOMYIIEeH
IIOCTOSTHHEBIN TOK. PaMka momeineHa B OJHOPOJIHOE MarHHUTHOE IIOJie
TaKk, 9YTO OHa MOXeT Bpamartbci. MomeHT cuiel Awmimepa,
cTpeMsleiics moBepHYTH paMmky, (B H M) ompenenserca dopmynoii

M =NIBl’sine, rtme I=2A — cmia ToKa B paMKe, 30

B=3-10" Tn — 3naveHue WHIYKITHH MarHuTHOTO Totst, [ =0,5 m —
pasmep pamiku, N =1000 — dmcio BUTKOB MPOBOJIa B paMKe, O —
OCTpBIIl yroin MexAy IEepHeHJUKYSIPOM K paMKe U BEKTOpOM
uHAyKIuH. [IpH kakoM HauMeHBIEM 3Ha4eHUH yria & (B rpajycax)
paMKa MOJKET HauyaTh BpaIlaThbCs, €CAU IS 3TOr0 HYJKHO, YTOOBI
packpyuuBaroiuii MoMmeHT M Ob11 He MeHbIie 0,75 H M?

JlaT4uk CKOHCTpYHMpOBaH TakMM 00Opa3oM, YTO €ro aHTEHHA IJIOBHT
paJUOCUTHAN, KOTOpBIH 3aTeM mpeoOpa3yeTcs B 3IEKTPHUYECKUil

CHUT'HaJI, H3MEHSIoIuiics co BpeMeHeM 1o 3akoHy U =U, sin(aJr +9),

rae - BpeMsi B cekymaax, ammiauryga U,=2 B, wdacToTa 50

@=120 /¢, daza ¢@=-30. JlaTumk HacTpoeH Tak, YTO ecIHu
HalIpsKEHHE B HEM He HIDKe 4eM | B, 3aropaercs mammouka. Kakyro
9acTh BpEMEHU (B IPOLEHTAaX ) Ha IIPOTSDKEHHUU IIEPBOIl CEKyH/IBI IIoCIIe
Hayayia pabOThI IaMIIOYKa OyJIET TOpeTh?

OdeHp JNEerkuil 3apsDKEHHBIM  METaNTMYECKUH  TMIapUK  3apsaaoM
q:2-10_6 Kn ckaTpiBaeTcs mo TIJIajKOl HAKIOHHOH IUIOCKOCTH. B
MOMEHT, KOI'/Ia €T0 CKOPOCTh COCTABIAET V=135 M/C, Ha HETO HaYHHAET
NeiCTBOBaTh IIOCTOSHHOE MAarHHTHOE IIOJIe, BEKTOp HHAyKIuu B
KOTOpPOTO JIEKHT B TOHM jKE€ IUIOCKOCTH H COCTaBIIET YIOI & C
HAalPDaBICHHEM JBIDKCHHS INApuka. 3HAUYeHHe MHAYKUHN IIOIA | 3

B=4-10" Tn. IIpu 5ToM Ha mapuk aeficTByeT cita JlopeHna, paBHas
F =gvBsina (H) u HampaBieHHas BBepX IIEPIICHIUKYISPHO

I1ockocTU. IIpH KakoM HamMEHBINIeM 3HAaueHHH yIUia ae[O ;180]

MIapHK OTOPBETCA OT IIOBEPXHOCTH, €CIH IJIAd 3TOI'0 HYKHO, 9TOOERI

-8 .
cuna F, 6puta He MeHee geM 2-107 H? OtBer maiite B rpagycax.
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Hebompmrofi Msumk OpocaroT HOI OCIPEIM YIVIOM ¢ K IUIOCKOH
TOPU30HTAIBHON IIOBEPXHOCTH 3eMJIM. MaKkcHMallbHas BBEICOTA IIOJIETA
MsSYUKa, BRIpOKEHHAas B  METpax, omnpefensercad  (GopMyson

¥
2
H= —“(1 —COS 2a'), rae v, =20 M/c — HavagpbHasg CKOPOCTL MSYHKA, | 3()
4g
. 2
a g — yCcKopeHHE cBOOomHOrO mageHmd (cumtaiite g =10 m/c”). [Ipu
KaKOM HaUMCHBINIEM 3HAYCHUH yIiIa o (B Ipajaycax) MSYHK MPOJICTUT
HaJl CTEHOH BBICOTOI 4 M Ha paccTostHUH 1 M?

Karep momxkeHn mepeceds peky mmpuHou L =100 M U cO CKOPOCTBIO
TedeHus: u = 0,5 M/c Tak, 4TOOBI MPHYATUTE TOYHO HAMPOTHB MecTa
oTnpapneHusi. OH MOXET [BUTATHCS C Pa3HBIMU CKOPOCTSIMH, IIpU
3TOM BpeMsl B IIyTH, H3MepsieMOe B CEeKyHJaX, OIpeeseTcs

., . 45
BRIpOKEHHEM [ =—ctga, TIOe « — OCTPBIi yroj, 3aJaroluil
u

HaIlpaBJICHHE €r0 JBIDKEHHUA (oTcuuThiBaeTcsa oT Oepera). [log xkakmm
MUHHUMAJIBHBIM VIJIOM @ (B Ipajiycax) HY>KHO IUIBITh, YTOOBI BpeMsi B
IyTH ObIII0 He OosbIe 200 c?

CxelTOOpANCT IpHIraeT Ha CTOAIIYKD Ha penbcax ImaTdopmy, co
CKOpPOCTBIO V =3 M/Cc IIOA OCTPBIM YIIIOM & K penbcaM. OT ToITdKa

m
matopMa HauyMHAeT eXaTh CO CKOPOCThIO u = ———vcosa (Mm/c),

m+
60
rae m =80 Kr — Macca cKeHToopaucTa co ckeiitom, a M =400 kr —

Macca 1uiatgopmbl. Ilojg KakmM  MakCHUMalbHBEIM — YIJIOM O
(B rpagycax) HY>KHO MphIraTh, 9YTOOBI pa30oTHATH ILIATGOPMYy He MeHee
geM g0 0,25 m/c?

I'py3 Maccoii 0,08 kr koneOneTca Ha mpyxuHe. Ero cxopocts v

. 2xt
MECHACTCA 110 33KOHy V= VOSIHT , I'AC I — BpeMﬂ C MOMCHTA Ha4YaJlIa

KoJIcOaHuil, T=12c—  mepuong KOJICOaHUI, v, =0,5 M/c.
Kunetnueckasa sHeprus E (B Koymiax) rpy3a Beaucimiercs o | 0,0025

my
dhopmyie E:T, rJe m— Macca Ipy3a B KWIOIpamMmax, VvV —

CKOpOCTE Ipy3a B M/c. HalijuTe KHHETHYECKYIO SHEPrUI0 Ipy3a yepes
1 cexyHay mmocie Hadaia Kojeoanuil. OTBET JalTe B JUKOYILIX.

I'py3 Maccoit 0,08 kr konebmercs Ha mpyxuHe. Ero cxopocts v

29Tt
MCHACTCA 110 3aI{OHy V= V{] COST , I'JIC f— BpeMﬂ C MOMCHTad Ha4dalla

KoJIeOaHHH, =2 g— (50 (Vi KoJIeOaHmii, v, =0,5 m/c.
Kunetnueckas sueprus E (B mkoymsax) rpysa Berauciagercs mo | 0,01
2
my
dhopmyie E:T, rjge m-— macca rpysa B KWiorpammax, V-—

CKOpOCTh I'py3a B M/c. HaliluTe KHHETHYECKYIO PHEPTHIO Ipy3a 4epe3
1 cexkyHy mocie Hagana konebanuii. OTBeT JJaliTe B JDKOYIISIX.




3ajanne Ne7 npodrmsHoro EI'D Mo MaTeMaTHKe

10.

CKOpOoCTh KOJEOIIoNerocs Ha MPYXHUHE Tpy3a MEHSETCS [0 3aKOHY
v(r):Ssinirr (cm/c), Tme t+ — Bpems B cekyHaax. Kakywo mgomro
BpEMEHH H3 IIEpBOil CEeKYHIBl CKOPOCTH JBIDKSHHS IIpEeBBIIIANa

2,5 cm/c? OTBeT BHIpa3’UTe JCCATHYHOH JpoOBIO, €CIH HYXKHO,
OKpYIJIUTE 10 COTHIX.

0,67

11

IInockuil 3aMKHYTHIII KOHTYp IuIOIaJb0 S =0,5 M HaXoJUTCAd B
MarHiUTHOM IIOJIE, HHJAYKIIUSI KOTOPOTO paBHOMEPHO Bo3pacTaer. llpu
STOM COIVIaCHO 3aKOHY »>JIeKTpoMarHuTHoW HHAyKIuH Papanges B
KoHType nosBugercs JIC  uHAyKOHU, 3HAa4eHHE  KOTOPOI,
BBIp&KEHHOE B BOJBTaX, oIpezendeTca GopMmyloll & =aScosa, rae
& — OCTpPBIH Yroll MEKIy HalpaBI€HHEM MarHUTHOIO IIOJIA H
NEPIEHIUKYIIPOM K KOHTYpY, d =4-10" Twc — mocrosmnas, S —
IUIOMAh 3aMKHYTOIO KOHTYpa, HaXOJSINErocs B MarHUTHOM IIOJie
(eM?). Ilpu xakoM MHHHMamTsHOM Vyriae o (Brpagycax) DJIC
HHAYKIIUH He OyeT IPEeBBINIaTh 10 B?

60

12.

Tpakrop TammT canu ¢ cwoil F =80 kH, HanmpaBiIeHHOH 1101 OCTPEIM
YyIIIOM ¢ K TOpu3oHTY. PaGoTa TpakTopa (B KUIO/IKOYIISIX ) Ha Y4acTKe
mmuHoit S =50 M BermcHserca 1o dopmyie A= FScosa. Ilpu

KaKoM MaKCHMallbHOM yriae « (BTIpaaycaX) coBeplleHHas paboTa
oynet He menee 2000 kJ[x?

60

13

Tpaktop Tamut canu ¢ cunoil F =50 xkH, HanpaBneHHOI 101 OCTPEIM
yIJIOM & K TOPH30HTY. MOIIHOCTL (B KHJIOBaTTax) TpaKTopa IIpU
ckopoctu v =3 m/c paBHa N = Fvcosa . [Ipu xakoM MakcuMaabHOM

yriie a (B rpaaycax) 3Ta MOIIHOCTH OyaeT He MeHee 75 kBT?

60

14.

[Ipu HOpManmsrHOM majieHNH cBeTa ¢ JUIHHOH BomHBI A =400 HM Ha
TUQPAKIMOHHYIO peIeTKy C IepuooM d HM HaOIIoIaioT CepHio
TUQPaKIMMOHHBEIX MakcUMyMoOB. [Ipu s3ToMm yrom ¢ (OTCUMTHIBaeMBIi
OT TICPICHIUKYIsApa K pelIeTke), IoJ KOTOPHIM HabOIrogacTcs
MaKCUMyM, H HOMep MaKCHMyMa Kk CBS3aHBI COOTHOIIEHHEM
dsmp=kA. llom xakuM MHHUMaJIBRHBEIM YTJIOM ¢ (B Ipajaycax)
MOJKHO HaOJIIO/IaTh BTOPOH MAaKCHMyM Ha pENICTKE C MEPHOOM, HE
npepocxoasmum 1600 Hm?

30

15.

JIBa Tema maccoll m =2 KI' KakJ0€, JBIKYTCA C OJUHAKOBOU
ckopocteio V=10 M/c mox yrmoM 2& Apyr K JApYyry. OHEpruf
(B IuKOYNAX), BBIACIHAIOMAACA IIPH HUX aOCONMIOTHO HEYIPYroM
COYJIapEHUH OIPEICIACTCA BBIpaKeHHEM Q = m visin® & . o xakmM

HAaUMCHBIIIUM OCTPBIM YyTIOM « (B TpaJycax) IOJDKHBI JBHUIaThCA
Tena, 4YToOBl B pe3ylbTaTe CoOyJapeHus BBIJIEIWIOCH HE MeHee
50 mxoynen?

30
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HeGompmrofi Msaunk OpocaroT HOJ OCIPEIM YIVIOM ¢ K IIOCKOH

I‘OpH'?,OHTaHBHOfI IIOBCPXHOCTH 3CMIIH. PaCCTOHHHe, KOTOpoO¢
2

vy .
IpolIeTaeT MSYHK, BhIUHcigercs mo dopmyne L=-Lsin2a (M), rae

16. 15

v, =20 M/c — HadalbHasg CKOPOCTh MsSYHKa, a g — YCKOpEHHUE
. 2

cBobomuoro magenus (cumrtaiite g =10 m/c”). Ilpu kakom
HaMEHBITIEM 3HAYeHHH yria (B Tpajaycax) MSUHK TIEPEIeTHT pPEKY
mupuHoi 20 m?
JlaT9UK CKOHCTPpYHMpOBAH TakMM 00Opa3oM, YTO €ro aHTeHHAa JIOBHT
paUOCUTHAN, KOTOpBIl 3aTeM mpeoOpa3yeTcs B AIEKTPUYECKHIl
CHUTHAJI, H3MEHSIOIHIicS co BpeMeHeM 1o 3akony U =U| COS((M +(p),

17, | TRe t — BpeMms B cekyHax, ammmtyaa Uy =2 B, wactora o =150 /c, 30

¢daza @ =—60. J[aT4uK HACTPOEH TaK, YTO €CIU HANPSKCHHE B HEM He

Hibke ueM 1 B, 3aropaercs mammouxa. Kakyro wyacTh BpeMeHH (B
MIPOIEHTaX ) Ha MPOTHKEHUU TEPBOiIl CeKyH[BI MOClie Hadana paboTeI
JaMIiouka Oyzaer ropetb?




