TpuroHoMeTpmnyeckme ypaBHEeHUsI U HeEpaBEeHCTBa

1. Msta Opocuiiu IoJt yIioM ¢ K IIOCKOM TOPU30HTAIBHOM MOBEPXHOCTH 3eMiIH. Bpems monera msua (B
2vpsin
CeKkyHmax) ompexaensercs mo dopmyne = ———. [lpu kakoMm 3HaueHWH yriia o (B Tpagycax) BpeMs
8

MojieTa COCTABUT 3 CEKYHIBI, €CIM MS4 OpOCaloT ¢ Ha4daubHOW CKOpocThio vy = 30 m/c? Cumraiite, uto
yCKopeHue cBO60IHOTO majieHus g = 10 m/c .

2. JleTampio HEKOTOPOTO MPHUOOpPA SBISICTCSA KBaapaTHAsS paMKa ¢ HAMOTAaHHBIM Ha Hee TIPOBOJIOM, depe3
KOTOPBIM MPOMYIIEH MOCTOSHHBIN TOK. PaMka rmomerieHa B 0JJHOpOJAHOE MarHUTHOE T0JI€ TaK, YTO OHA MOXKET
Bpamarbcsa. MOMEHT cwiibl Amriepa, cTpeMsileiics MOBepHYTh pamKky, (B H-m) ompenensercst dopmynoi
M = NIBI? sina, tne I =2 A — cwia TOKa B pamke, B=3- 103 Tn — 3uavenue WHAYKIUM MarHuTHOTO
nonst, [ =0,5 M — pa3mep pamku, N = 1000 — 4uCIIO BUTKOB MPOBOAA B PaMKE, ¢ — OCTPBIA Yrojl MEeXIy
MEPICHIUKYISIPOM K PaMKE U BEKTOpPOM MHAYyKUMHU. [Ipy KakoM HauMEHbIIIEM 3HAUYE€HUH yIiia & (B Ipagycax)
paMKa MOKET HayaTh BpamlaThCs, €CIH IS 3TOTO HYKHO, YTOOBI pacKpydyuBarolmiuii MomeHT M ObLT HE
mensiie 0,75 H-m?

3. JlaTuMK CKOHCTPYMpPOBaH TakMM oOpa3oM, YTO €ro aHTEHHA JIOBUT DPAAMOCUTHAJNl, KOTOPBHIH 3aTeM
npeoOpasyeTcs B SIEKTPUIECKUIT CHUIHAJI, I3MEHSIOLINIICS co BpeMeHeM 110 3akony U = Upsin(®r + @), rae ¢

O O
— BpeMs B ceKyHax, ammutyaa Uy = 2 B, wacrora @ = 120/c, dasa Q= —30°. Marunk Hactpoen
TaK, YTO €CIM HAmpsHKEHHEe B HEM He Hmke ueM 1 B, 3aropaetcs mammouxa. Kakyro uacth BpemeHu (B
MIPOIIEHTaX) Ha MPOTSHKEHUH MEPBOI CeKyHIBI MTocye Havaga paboThl JaMIIOuKa OyAeT TopeTh?

4. OueHb NeTKuil 3apsKEHHBIH MeTAUTHUECKHH MapuK 3apsaoM ¢ = 2- 1078 K ckaTwiBaeTcs mo riiaakoit
HAKJIOHHOM IUIOCKOCTH. B MOMEHT, Korma ero CKOpOCTb COCTaBIsIeT v =5 M/C, Ha HEro Ha4yMHAET
JI€MCTBOBAaTh MOCTOSHHOE MArHUTHOE II0J€, BEKTOP MHAYKUUHM B KOTOPOTO JIEKHUT B TOM K€ IUIOCKOCTH U
COCTABJISIET YrONI O( C HANPABICHHEM JBMKCHHs IIApHKa. 3HAUeHMe MHAYKUMH mons B =4-1073 T Ilpu
9TOM Ha Imapuk paeWcTByeT cwina JlopeHma, paBHas F, =qvBsina (H) wm HampaBieHHass BBepx
HepHEeHIUKYISIPHO TIocKocTH. [Ipu kakoM HanMeHbIeM 3HaueHuH yria o € [0°;180°] mapuk oTopBeTcst OT

MOBEPXHOCTH, €CIU JJIsi 3TOr0 HYXKHO, 4TOOBI cuna F, Obuia He MeHee 4eMm 2 - 108 H? Otser naiite B
rpaaycax.

5. HeGomnbIroi Msi9uK OpOCaroT MO OCTPBIM YIJIOM ¢ K IIOCKOM TOPU30HTAJIBHON MOBEPXHOCTH 3EMIIH.

MakcumasnbHas BBICOTa nmoJjeTa MsAYHKa, BbIpa>KCHHAs B METpax, OMPCACIIACTCA (bOpMyJ'IOfI
2

1%
H = 4—0(1 —cos2a), rae vy = 20 M/c — HayanbHas CKOPOCTh MAYHMKA, & g — YCKOPEHHE CBOOOIHOTO Ma eHuUs]
8

(cumTaiite g =10 M/c?). TIpu KakoM HaMMEHBIIEM 3HAYEHHH yria o (B IPagycax) MAYMK MPOIETHT HA
CTeHOU BbICOTOM 4 M Ha paccTosiHUU 1 M?
6. HeGomp1mroif Msiamuk OpocaroT MO OCTPBIM YTIIOM ¢ K IJIOCKOM TOPU30HTAIBHON MOBEPXHOCTH 3EMIIH.

2
Vo .
PaccrostHre, KOTOpoe MpoJeTaeT MSIYHK, BRIIHCIACTCS 1o (opmyne L = Y sin2a (M), toe vy =20 m/c —
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HavaIbHAS CKOPOCTh MAUMKA, 4 g — YCKOpEHHEe CBOGOAHOTO majeHus (cumraiite g = 10 m/c?). Ilpu xakom
HaMMEHBIIIEM 3HAYeHUH yTia (B Tpagycax) MIUMK NEPeNeTUT peKy mupuHoil 20 m?

7. Tlnockuii 3aMKHYTBIH KOHTYp IUIOMAnbio S=0,5 M? HaXOAWUTCS B MATHUTHOM TIOJI€, MHIyKIHS
KOTOPOTO paBHOMEPHO Bo3pacTaeT. [Ipu 3TOM cOrmacHO 3aKOHY 3JIEKTpOMarHUTHOM mHaykuun Papanes B
KoHType nosiBisiercss DC uHAYKIMH, 3HaY€HHE KOTOPOH, BBIpAXKEHHOE B BOJIBTAX, ompeneinsercs Gopmyion
g =aScos®, T O — OCTPHIl Yrojx MeXay HalpaBleHHEM MarHWTHOI'O MOJS M NEepHeHIUKYIIPOM K
KOHTYPY, a =4 -10~* Tn/c — mocTosHHAs, S — IUIOMAh 3aMKHYTOrO KOHTYpA, HAXOAIIEr0Cs B MAarHUTHOM
noxe (B M2). TIpn KakoM MHHMMAaNbHOM yriae o (B rpaxycax) DJIC uaaykimu He Gyner npessimats 104 B?

8. Tpaxrop tammr canu ¢ cunoil F = 80 xH, HampaBneHHOH MO OCTPBIM YTIIOM (¢ K TOpHU30HTY. Pabora

TpakTopa (B KHJIOKOYJISIX) Ha y4JacTKe IMHOW S = 50 M Beruucisiercs mo ¢opmyne A = FScoso. [lpu
KaKOM MaKCHMaJIbHOM yTiie o (B Ipagycax) coBepieHHas padora Oynet He meHee 2000 xJIx?

9. JIBurasch co CKOPOCTBIO v =3 M/C, TPaKTOp TamuT caHu ¢ cwior F = 50 xH, HampaBiieH-HOU 1101
OCTPBIM yTJIOM « K TOPU30HTY. MOIIHOCTH, pa3BUBaeMas TPAKTOPOM, BBIYHCISIETCS 1O (opmyie



N = Fvcos a. Halinute, mpu kakoM yriie o (B rpamycax) 3Ta MOITHOCTh Oynmer paBHa 75 kBT (kBT — 3T0
kH-™m
—).

10. TIpu HOpMaANBHOM TAJCHUW CBETA C JIWHOW BONHBI A =400 HM Ha AUPPAKIHOHHYIO PEIIETKY C
HEPHOAOM d HM HaOIIONAIOT CEpUI0 TU(PPAKIMOHHBIX MakcuMyMoB. IIpu 3ToM yron ¢ (OTCUMTHIBAEMBIN OT
NEePIEHANKYJIApa K pEIIeTKe), MoJ KOTOPHIM HaONI0JaeTcs MaKCHMyM, M HOMEpP MakCHMyMa k CBSI3aHBI
cooTHomreHueM dsin @ = kA. [lox KakuM MHUHUMAJBHBIM YIJIOM ¢ (B Ipajycax) MOXKHO HaOJIOIATh BTOPOH
MaKCHUMYM Ha pelIeTKe ¢ MeprooM, He peBocxoaamum 1600 am?

C

11. /[IBa Tena maccoit 1 — 2 kr KaXI0€, TBUKYTCI C OJJUHAKOBOH CKOPOCTBIO v = 10 M/C MOJ YoM

200 Apyr K Apyry. DHeprus (B JDKOYISIX), BBIIENSIONIAsCA TMPU HX aOCONIOTHO HEYIPYroM COYIapeHHH
ompenenserca BeIpaxkeHneM Q = my>sin’o. [1oJ KakuM HaUMEHBIIUM YIIOM 20 (B Ipaaycax) JOIKHBI

JBHUTaThCS Tela, YTOOBI B pe3yiIbTaTe COyJapeHus BBLACIMIOCH He MeHee 50 mKoymen?
12. Karep nomxkeH nepeceys pexy mupuHord L = 100 M 1 co cKopocThio TedeHust u = 0,5 M/C Tak, YTOOBI
IIPpUYAJIMTL TOYHO HAIIPOTHUB MECTa OTIIPABJICHUA. OH MOXeT ABUT'aTbCA C Pa3SHBIMU CKOPOCTAMU, IIPU 3TOM

L .
BpeMs B ITyTH, U3MepseMOe B CEKyHIax, ONpeAeNsieTcs BBIpaXEHHEM f = —ctgol, TI€ O — OCTPBIA yrod,
u

3aJIal0IMi HATpaBJICHUE ero ABIKEHHs (OTCUMTHIBaeTcs oT Oepera). [lon kakuM MHHUMAIBHBIM yTIIOM ¢ (B
rpamycax) Hy»KHO IUTBITh, 9TOOBI BpeMs B ITyTH ObLI0 He Ooubiie 200 ¢?

13. CkeiiTOOpAMCT MPHITAET HA CTOSIIYIO Ha pelbcax Mmiar(opMy, cO CKOPOCTBIO v = 3 M/C TIOJ] OCTPBIM

m
yrmoM o K penbcaM. OT Tomuka miuardgopMma HauMHAEeT €XaTh CO CKOPOCTBIO u = chosa (M/c), tme
m

m =280 kr — Macca ckeirOopaucra co ckedtom, a M =400 kr — macca mmiatgopmsl. llox Kakum
MaKCHMAaJIbHBIM YIJIOM ¢ (B rpagycax) HyXHO NpbIraTh, YT00BI pa3orHath mwiatdopmy He MeHee yeM a0 0,25
Mm/c?

14. T'pys wmaccoit 0,08 kr xomebmercss Ha TnpyxwHe. Ero CcKOpocTh v MEHSETCS MO0 3aKOHY

27t

V=1V sin , TJIe { — BpEMs ¢ MOMEHTa Havana konebannii, I'= 12 ¢ — nepuon konebanui, vy = 0,5

2
my
m/c. Kunernueckas sneprus E (B IKOYJISIX) Tpy3a BBIYUCISIETCS IO popmyse E = R TZie m — Macca rpysa

B KWJIOTpaMMax, v — CKOPOCTh Tpy3a B M/c. HalimnTe KMHETHIECKYIO PHEPTHIO Tpy3a depe3 1 CeKyHIy mocie
Havaja kKoyiebanuii. OTBET JalTe B IKOYJIIAX.

N 27t
15. I'py3 maccoii 0,08 kr konebneTcs Ha npykuHe. Ero ckopocTh v MEHAIOETCS 110 3aKOHY V = V() COS T

I7ie ¢ — BpeMs ¢ MOMEHTa Havana KojeOanwii, 7 =2 ¢ — mepuox konebanuii, vy = 0,5 M/c. Kunernueckas

my
sHeprud £ (B KOYIIX) Tpy3a BEIYUCIIETCS 10 GpopMyie E = R rze m — Macca rpysa B KWIOrpaMmax, v

— CKOpOCTh Tpy3a B M/c. HaiimuTe KWHETHYECKYyIO SHEprHio rpy3a depe3 1 CeKyHAy IOClie Hadvaja
kosneOanuii. OTBET JaiTe B HKOYIISX.

16. CxopocTh KOJIEOMIONIErocss Ha MpYyXHUHE Ipy3a MEHSeTCs 1o 3aKkoHy v(f) = 5sinzt (cm/c), tae ¢ —
BpeMs B ceKyHaax. Kakyro 10Jr0 BpeMeHH U3 MepBOH CEKYHIbI CKOPOCTh JBMKEHUS OblIa He MeHee 2,5 cm/c?
OTBeT BbIpa3uTe AECATUYIHOM IPOObI0, ECITH HY)KHO, OKPYTIIHUTE 10 COTHIX.



