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3adaHue 9

TpMFOHOMeTpM‘-IeCKMe YPAaBHEHUA NJ/IU HEPABEHCTBA

= [Ipumepsni

Ne1t.

MsAY 6pocuam Nog YriioM ¢ K MJIOCKOM FOPU30HTa/IbHOM MOBEPXHOCTU 3eMan. Bpema noseta maya

2v,sina

(B cekyHzax) onpegensaerca no dopmyne t = . Mpu KakoM HaMMeHbLIEM 3HAYEHUM Yria o

(B rpagycax) Bpems nosieta 6yfeT He MeHblue 3,6 CEeKYHAbI, €C/M MAY 6poCaloT C Ha4yalbHOM CKOpO-

CTblO V, =18 m/c? Cumraitre, uto ycKopeHue cBobogHoro nagenms ¢ =10 Mm/c .

He60/1blLOM MSAYMK BPOCAtOT MO OCTPbIM YIJIOM < K MJIOCKOM FOPM30HTA/IbHOM MOBEPXHOCTH 3EMJIN.
MaKcrMasibHas BbiCOTa NosieTa MAYMKA, BbiparkeHHasd B METpax, onpeaenseTca hopmyion
2

vV
H= 4—0(1— cos Za) , rAe vV, =12M/c — Hauya/lbHasA CKOPOCTb MAYMKA, @ § — YCKOPEHMEe CBOGO/HOrO
g

nagenus (cumtaite g =10M/c ). NMpu KAKOM HAMMEHbLLIEM 3HAYEHWM Yria a (B rpajycax) MAYMK
NpPOJIETUT Haz CTeHOM BbicoToM 0,8 M Ha paccTOAHMM 1 M?

He60/1blLOM MSAYMK BPOCAtOT MOJ OCTPbIM YIJIOM < K MJIOCKOM FOPM30HTA/IbHOM MOBEPXHOCTH 3EMJIN.
2

vy o
PaccTosHWe, KOTOPoe MPoseTaeT MAYMK, BbluucseTca no dopmyne L =-2sin2a (M), rae v, =16

-

M/C — Hava/ibHas CKOPOCTb MAYMKA, a ¢ — YCKOpeHue cBo6oaHoro nagenus (cumtante g =10m/c).
Mpy KaKOM HaMMEHbLLEM 3HAYEHUM Yria « (B rpaflycax) MAYMK NepeneTut peky LUMpUHoOM 12,8 m?

Ne4.

JBa Tena Maccor M = 4 Kr KaxzJoe ABMKYTCA C OAMHAKOBOM CKOpPOCTbio VvV =8 M/c nog yriom 2«
APYT K Apyry. JHeprua (B AKOyNAX), BblAENAOWAACA NpU X a6COJIIOTHO HEYNPYrom COoyAapeHMU ornpe-

2 ainn?
aensetcs sbipaxkeHem Q =My “SiN” «. Mog KakMM HaMMeHbLUMM YrioM 2« (B rpagycax) AO/IXKHbI
JABUraTbCA Tesa, YTobbl B pe3y/ibTate CoyAapeHWs BblAe/IMN0Ch He MeHee 64 axKoynen?

Ne5.

KaTep aomkeH nepeceyb peky wmpuHol L =90M u co ckopocTbio Tevenna U =1,5Mm/c Tak, 4Tobbl
MpMYaIMTb TOYHO HAMPOTMB MECTa OTMNpaB/ieHna. OH MOXKET ABUraTbCA C pa3HbIMU CKOPOCTAMM, Npu

L
3TOM BpeMs B NMyTHU, U3MEPAEMOE B CEKYHAAX, onpeaensertcs BbipaxkeHnem t = —Clga, rae a — oct-
u

pbiM YroA, 3aa0Lmii HaNpaB/IEHUE ero ABUKEHUA (OTCUMTbIBAETCA OT 6epera). Mo4 KaknMM MMHUMab-
HbIM YIJIOM ¢ (B rpaZlycax) HyyXHO N/biTb, YTOObI BpeMsA B NyTH 6blsI0 He 6onbLlie 60 c?

.t
CKOpOCTb KOJIEG/IIOLLErOCa Ha NPYKMHE rpy3a MEHAETCA MO 3aKOHY v(t) = 158|n€ (cMm/c), rae t —

BpemsA B ceKyHAax. Kakyro Josito BpeMeHM 13 NepBbIX ABYX CEKYHA CKOPOCTb ABUMKEHMA NpeBbillaa
7,5 cm/c? OTBeT BblpasuTe AECATUYHOM APO6bI0, EC/IM HYXKHO, OKPYr/IMTE 0 COTbIX.

JeTanblo HEKOTOPOro npubopa ABAAETCA KBagpaTHad paMKa C HAMOTaHHbBIM Ha Hee MPoBOAOM, Yepes
KOTOPGbIM NpONyLLEH NOCTOSAHHbIM TOK. PaMKa nomelleHa B 04HOPOAHOE MarHUTHOE MoJie TaK, YTo OHa
MOXeT BpallaTbcsi. MOMEHT cuia AMNepa, CTpeMsLLENCSA NOBEPHYTb paMKy, (B H - M) onpeaensaeTcs

dpopmynoit M =N-1-B-1°sina, rae | =2 A — cuna Toka B pamke, B =3-10" Tn - 3Hauenme
uHayKumm marnmtHoro nonsa, | =0,5 m - pasmep pamkn, N =1000 — uncio BUTKOB NPOBOAA B pamKe,
O — OCTPbII YrON MeX/ly NeprneHAMKYNAPOM K PaMKe M BEKTOPOM MHAYKLMM. [p1 KaKOM HaMMeHbLLIEM

3HaYeHUM yrna o (B rpaycax) pamKa MOXeT HavaTb BpallaTbCA, €CAuU 418 3TOr0 HYXKHO, YTOObI
packpyuuBaowmi momMeHT M 6bi1 He MeHblue 0,75 H - M?



Ne8.

JlaTYMK CKOHCTPYMPOBAH TaKMM 06pa3oMm, YTO €ro aHTEHHa JIOBUT PaAMOCHrHasl, KOTOPbIM 3aTeM
npeo6pasyeTca B 3NEKTPUYIECKMIM CUrHA, U3MEHSAIOLLMICA CO BPEMEHEM MO 3aKOHY

U=, Sin(a)t + ¢) , rae t —Bpems B cekyHaax, amnamtyga U, =2 B, vactora @=120"/c, dasa

@ = 30" .[laTumMK HaCTPOEH TaK, YTO €C/IM HarpsiXXeHMe B HEM He HuKe YeM 1 B, 3aropaetca nammnouyka.

KaKylo yacTb BpeMeHM (B NPOLEHTaxX) Ha MPOTAXKEHMU NEPBOM CEKYHAbI NOC/1e HavYana paboTbl
JNlamrnoyka byaer ropertb?

OuYeHb NIETKMM 3apsXKEHHDBIM META/IMYECKUI WApPKK 3apagoM (=2 .10 Kn ckaTbiBaeTCA Mo riagKoi

HaKJIOHHOM MIOCKOCTU. B MOMEHT, Korjia ero ckopocTtb cocTaBnseT V=5 Mm/c, Ha Hero HauMHaeT
JIeMCTBOBaTh MOCTOAHHOE MarHMTHOE MoJjie, BEKTOP MHAYKUMKM B KOoToporo nexut B TOM e niockocTu

-3
M COCTABNAET Yro/l ¢¢ C HanpaBJIEHUEM [BUKEHMSA LapuKa. 3HadeHue uHaykumm nons B =4-10
Tn. Npy 3TOM Ha WAapMK AeNCTBYET cmna JlopeHua, paBHas Fﬂ =qvBsina (H) v HanpaBieHHas BBepX

nepneHAMKYAAPHO MI0CKOCTM. MNPU KaKOM HaMMEHBLLEM 3HAYEHWUM Yraa O € [0°;180°} LapmK

-8
OTOPBETCA OT NOBEPXHOCTU, €C/IM J/IAl STOrO HY}HO, 4ToGbl cna F, Gbina He MeHee, yem 2-107 H?
OTBeT JaiTe B rpajycax.

Ne10.

. . 2
MAOCKMI 3aMKHYTbIM KOHTYp niowaaplo S =1 M° HaxoAuTCA B MarHUTHOM Mosie, MHAYKLMSA KOTOPOro
paBHOMEPHO Bo3pacTaeT. Mpy 3TOM COrJlacHO 3aKOHY 3/1eKTPOMArHUTHOM MHAYKUMK Dapases B
KoHType nosasnseTca 3AC MHAYKUMM, 3HAYEHUE KOTOPOM, BbiparKeHHOE B BOJIbTax, onpeaenaerca

copmysoit & =aSCoSa, rae o — OCTpbIi Yron Mexay HanpaB/ieHMEM MarHUTHOrO MoAs U
nepneHAMKYIApOM K KOHTYpy, a =4 .10™ Ta/c - NOCTOAHHAA, S — nsowaab 3aMKHYTOrO KOHTYpa,
Haxo4ALeroca B MarHUTHOM noJe (B M ). Tlp1 KaKOM MMHMManbHOM yrae «a (B rpagycax) 34C

_4
MHAYKUMM He 6yaeT npesbiwate 2-107" B?

Ne11.

TpakTop TawmT caHm ¢ cunort F =80 KH, HanpaBieHHOM NoA OCTPbIM YI/IOM ¢ K FOpM3oHTY. Pa6oTa
TpaKTopa (B KMIOAXKOYNAX) Ha yyacTke anmHon S =50 m Bblumcasetca no dopmyne A= FScosca .
MpM KaKOM MaKCMMaJIbHOM yrine ¢ (B rpafycax) coBeplueHHas paboTta byaeTt He meHee 2000 KAkK?

Ne12.

JABuraacb co ckopoctblo V=4 M/c, TpakTop TawmT caHu ¢ cunor F =50 KH, HanpaenieHHowM noa
OCTPbIM YIJIOM & K FOPU30HTY. MOLHOCTb, pa3BMBaemasi TPaKTOPOM, BblYMCAAETCS Mo hopMyie
N = Fvcos« . Haiaute, npu Kakom yrine o (B rpagycax) 3Ta MowWHoOCTb 6yaeT pasHa 100 KBT (KBT -

sto kKH-m/c ).

Ne13.

Mpy HOpMasIbHOM NaAeHuM cBeTa C AanHoM BosiHbl A = 600 HM Ha AMdpPaKUMOHHYIO peLleTKy ¢
nepvogom d HM HabnwAaT cepuio AUdPaKLMOHHBIX MAKCHMMYMOB. Mpu 3TOM yron ¢
(OTCUMTbIBaEMBIM OT NEPNEHAUKYNAPA K PELLETKE), NMOJ KOTOPbIM Hab1l0AaeTCA MaKCUMYM, M HOMEP
makcumyma K casambl cootHowenrem d SiN@ =KA . Moa KakuM MUHUMa/IbHBIM YIIOM @ (B rpa-
Jlycax) MOXHO Hab/1l0aTb TPETMIM MAaKCMMYM Ha PELLETKE C MepMooM, He npesocxoaauiMm 3600 HM?

Ne14.

CKeNT6OPAMCT NpbIraeT Ha CTOALLYIO Ha pefibcax NiaTgopMy, Co CKOpocTbio V = 3,2 M/C Noja ocTpbim

m
yrniom « K penbcaM. OT Tonyka niatdopma Hayana exatb CO CKOpocTbio U = —MVCOSa (M/c),
m+

rae M =75 kr - Macca ckent6opamcta co ckeltom, a M =325 kr - Macca nnatdopmbl. Moa Kakum
MaKCUMaJIbHbIM YI/IOM ¢ (B rpagycax) HyHO Mnpbiratb, YTOObl pa3orHatb NAaTopMy HE MEHEE YeM
no 0,3 m/c?

Ne15.

. 2nt
Ipy3 maccon 0,16 Kr Konebnetca Ha npyxmHe. Ero CKopoctb MeHseTca no 3akoHy Vv =V,SIN—, rae
T

t — Bpems C MOMeHTa Havana konebanuii, T =12 c - nepuog konebanuii, vV, =15 m/c.
mv?
KuHeTmueckas sveprmusa E (B gwoynax) rpysa ebluncasetcsa no dopmyne E = 5 rae m— macca

rpy3a B KMJlorpaMmax, V —CKOpPOCTb rpy3a B M/C. HalauTe KMHETUYECKYI SHEpPruto Yyepes 11 cekyHa
nocsie Havyana KonebaHui. OTBET AaMTe B AXKOYAAX.



* PeweHue (npuMepbl)  TPUTOHOMETPUYECKME YPAaBHEHUS U/IM HEPABEHCTBA

Nel.  Msy 6pocuam noa yrioM ¢ K NJOCKOM ropM30oHTa/IbHOM MOBEPXHOCTH 3eMJiM. BpeMa noneTta mava (B

2v,sina

KyHAax) onpegensetca no gopmyne t = . Mpy1 KaKOM HaMMeHbLIEeM 3Ha4YeHun yrna @ (B rp

Aycax) Bpema rnoJsieta 6yieT He MeHblue 3,6 CeKyHAbl, eCnu MAY 6pOCaloT C Ha4ya/lbHOM CKOPOCTbIO
Vv, =18 M/c? CuntaiTe, uTo yckopeHue ceob6ogHoro nagexma ¢ =10 m/c?.

PeweHue:
- ; Omsem: 90.
%Osma >36<sina>lesina=1 «,, =90

Ne2. He60/bWwoi MAYMK GpOCAOT NOA OCTPbIM YI/IOM (X K NJIOCKOM rOPU30HTa/IbHOM NMOBEPXHOCTH
3eM/IM. MaKCcMMasibHas BbiCOTa MoJieTa MAYMKA, BblpaXkeHHasA B MeTpax, onpegenserca hopMyion
2

V,
H= 4—0(1— cos 20() , rae v, =12 M/c — Ha4yaNbHaA CKOpPOCTb MAYMKA, a § — YCKOpeHHe cBo6oa-
g
Horo nagexus (cumtante g =10 m/c’ ). p1 KaKOM HanMMeHblUEM 3HaYeHMU yrna o (B rpagycax)

MSAYMK NPOSETUT HaZ CTeHOM BbicoToM 0,8 M Ha paccToAHMU 1 M?
PeweHue:
V2
H=08+1 4—0(1—c032a) =18
g

12%.2-sin*« . 1 . 1 . .
< f T o18osinfax= o sind==, a-octpsii, a,, =30
4 10 Qa—0oCTpblii, sina>0 2

Omsem: 30.

Ne3.  He6osnbwoi MAYMK 6pOCalOT NOL OCTPbIM YI/JIOM ¢ K MJIOCKOM FOPM30HTa/IbHOM NMOBEPXHOCTH
2

vy .
3emMnu. PaccTosHue, KOTopoe NposieTaeT MAYMK, BblumcaseTca no dopmyne L =-Lsin2a (m),

rae vV, =16 M/c — HaYanbHaA CKOPOCTb MAYMKA, @ ¢ — YCKOPEHMe CBOGOAHOro NajeHus (cumTanTe

g =10M/c ). Mpu KaKOM HaMMEHbLUEM 3HAYEHMU YrAa « (B rpagycax) MAYMK nepesieTUT peKy
WKPUHOM 12,8 M.

PeweHue:
2
12,8= 2 sin2q, g=sin 2a, sin2a=1: (0"'<a<90" =0 <2a<180")
10 16 2
2 =30° a=1%5

=15

Haum

= =
2o =150° a-octphiit, | O = 75
Omsem: 15.

Ned.  /lBa Tena Maccolt M = 4 Kr KaXk0e ABUXKYTCA C OJMHAKOBOM CKOPOCTbIO V = 8 M/C nog, yriom 2¢
APYr K ApYry. JHeprma (B AK0ynAX), BblAensaowasca npu Mx abCcosIloTHO HEeYNPYrom coysapeHmm
onpeaensetca BblpaxeHnem Q = mv2sin’«. Moa KakKMM HaMMeHbWMM YrnoM 2¢ (B rpagycax)
AOJIKHbl ABMraTbCA Tesa, YTo6bl B pe3y/bTaTe coyAapeHUsa Bbl4e/IMI0Cb He MeHee 64 axkoynemn?

PeweHue:

Q>64 mv’sina>64

. . 1 . 1 . . . .
4.8°-sinffa>64 <sinfa>=~ < sina>=, 300<a<90, «,, =30, 2«,, =60
0<2a<180, sina>0 2

Omsem: 60.



Ne5.  Karep moneH nepeceub peky wmpmHoii L =90M u co ckopocTbio TeueHna U =1,5m/c TaK,
4TO6bl NPMYAIMTL TOYHO HANPOTMB MECTa OTNpaBseHnA. OH MOXKeT ABMraTbCA C pa3HbIMM CKOpPO-
CTAIMM, NPU 3TOM BPEMSA B MYTH, U3MEPAEMOE B CEKYHAAX, ONpeAeNnfeTcA BblparKeHMEM

t=—ctga, rae @ — ocTpbii yron, 3agarowmii HanpaBaeHUe ero ABUXKEHUA (OTCUMTbIBAETCA OT
u

6epera). llog KAKUM MMHUMAJIbHBIM YIJIOM (X (B rpagycax) Hy*HO MJbiTb, 4TO6Gbl BpEMA B NyTH
6b1710 He 6onbwe 60 c?
PeweHue:
Haum

t <60 Lctgoz£60 %-CtgaﬁGO@CtgaSl & 45 <a<90, a, =45 Omsem: 45.
u

y a—ocmpuiii

.t
Ne6. CKOpOCTb KOs1e60Werocs Ha npyxumHe rpysa MeHSAEeTCA No 3aKoHy v(t) = 155|n€ (cm/c), rpe t

— BpeMs B ceKyHaax. Kakyio Aont0 BpeMeHU U3 NepBbiX ABYX CEKYHJ CKOPOCTb ABUXKEHUA NpeBbl-
wana 7,5 cM/c? OTBeT BbipasuTe AeCATUYHOM Apo6blo, €C/IU HY}KHO, OKpPYr/IMTe A0 COTbIX.
PeweHue:
.7t .ot 1 7 #at 57 5 25 5 1
v(t)>7,5 15sin"=>7,5 sin=>= o << o<t te| 542
5 2 ot 6 5 ©6 6 6 6
<—<m
5

5
Bpemsa 13 nepBbix AByX cekyHa 0<t<2=te {62} BpeMsa 13 nepsbix AByX CeKyHA, HA MPOTAXKEHUU

5 7
KOTOPOr0 CKOpOCTb [BMNKEHUA npesblwana 7,5 cM/c: 2 _E = E
7 7
370 cocTaBnseT E 2= E ~0,583...~0,58. Omsem: 0,58.

Ne7.  /JleTanbio HEKOTOpoOro npMbopa ABNAETCA KBaJpaTHasA paMKa C HAMOTaHHbIM Ha Hee NPOBOAOM,
yepes KOTOpbIM NponyLieH NOCTOAHHbIM TOK. PaMKa NomelyeHa B 04HOPOAHOE MarHMTHoe noJie
TaK, YTO OHa MOKeT BpawaTbcA. MOMEHT cusia AMnepa, cTpemsALLeMCs NOBePHYTb PaMKy, (B H- M)

onpeaensietca dopmynoit M =N -1-B-1%sine, rae | =2 A — cuna Toka B pamke, B =3-107°
Th - 3HaYeHue MHAYKUuMM mariuTHoro nons, | =0,5 m - pasmep pamku, N =1000 — uncno BuTKOB
NpPoOBOAA B paMKe, ¢/ — OCTPbIi YroNl MeXAy NepneHAUKYISPOM K PaMKe U BeKTOPOM MHAYKLMM.
Mpy KaKOM HaMMEHbLLEM 3HaYeHun yrna o (B rpajycax) pamKa MOXeT HayaTb BpalaTbCs, ecnu
OJ19 3TOro HYXHO, YTO6bI pacKpyumnsaowmii MoMeHT M 6bin He MeHbwe 0,75 H- m?

PeweHue:

M>0,75 N-I1-B-I’sina>0,75

Omsem: 30.

1OOO~2~3-1O’3-0,52~sin0520,75<:>sin0521 s oa =30

Haum
Q—O0CTpbIii, HAUM

Ne8.  [laTuMK CKOHCTPYMPOBaH TaKMM 06pa3oM, YTO ero aHTeHHa JIOBUT PaJMOCUrHaJl, KOTOPbIM 3aTeM
npeo6pasyeTcA B 3/IEKTPUUECKUIA CUTHA/, U3MEHSAOLMICA CO BpEMEHEM MO 3aKOHY

U =UOSin(a)t +¢)) , rae t—Bpems B cekyHaax, amnamtyga U, =2 B, yactota =120"/c,

dasa ¢ =30"./laTuMK HaCTPOEH TaK, YTO €C/IU HanpsKeHUe B HeM He HUKe Yem 1 B, 3aropaetcs

NamnouyKa. Kakyto yacTb BpeMeHH (B MpoLEHTax) Ha NPOTAXKEHWU NepBOM CEeKYHAbl Moc/ie Havasia
paboTbl 1amnoyvKa 6yaeT ropeTb?
PeweHue:

U1  Ugsin(at+e)21 2-sin(120't+30°)>1 sin(120°t+30°)2%

30° +360'n <120°t +30° <150° +360°n
360'n <120°t <120° +360'n

3N<t<1+3n, neZ, n=0 (BpeMSI U3 NIEPBOU CGKYHI[BI) 0<t<1l t=1-0=1
3HauuT, Namnoyka 6yaet ropetb 100% BpeMeHM Ha NPOTAXKEHUM NEPBOM CEKYHADI. Omsem: 100.



-~ - -~ -6
OueHb NIerkui 3apsAKeHHbIM MeTalIMYeckni wapuk 3apagom (=2-10" Kn ckatbiBaetcsa no

rnajKoi HaKNOHHOM NIOCKOCTU. B MOMEHT, Korga ero ckopocTtb coctaensetr V=5 M/c, Ha Hero
HauyMHaeT AeMCTBOBaTb NOCTOAHHOE MarHUTHOE noJie, BeKTop MHAYKUMM B KoToporo nexut B ToM
e NJIOCKOCTH U COCTABAAET Yro/l ¢f C HanpaB/ieHMeM ABUXKEHUSA LWapHKa. 3HaYeHue MHAYKLUU

-3 o .
nona B=4-10" Txa. Npu sToMm Ha wapumk AeicTByeT cuna JlopeHua, pasHaa F, =qvBsina (H) u
Harnpas/ieHHasA BBepX nepneHAUKYNAPHO NA0CKOCTH. MpM KaKOM HaMMEHbLIEM 3HaYeHUM yrna

ae [0°;180°] LWIap1K OTOPBETCA OT MOBEPXHOCTM, €C/IU AJIA ITOrO HYKHO, YTo6bl cuna F, 6binia

He MeHee, yem 2 -10°® H? OTBeT JaunTe B rpagycax.

PeweHue:
F, > 2:10° 2.10°.5-4-103%sin@>2-10"®

sing>L o 30 <a<150 =a_ =30
ae[o ;180]

Omsem: 30.

o v 2
Ne10.  mpockmin 3aMKHYTbIM KOHTYp naowaabio S =1 M° HaxoAUTCA B MarHUTHOM noJe, MHAYKUMA

KOTOpPOro paBHOMEpPHO Bo3pacTaeT. Npu 3TOM COrnacHO 3aKOHY 3/IEeKTPOMAarHUTHOM MHAYKUMM
®dapagesn B KoHType noasasetca 34C MHAYKUMM, 3HaYEHUE KOTOPOM, BblparkeHHOe B BOJIbTaX,

onpepaensetca popMynoi & =aSCoSa, rae o — OCTPbIM Yron MeXAy HanpasneH1eM
MarHUTHOrO NONs M NEpPNeHAMKYNAPoM K KouTypy, a=4-10" Tn/c - noctosHHas, S —nnowaab
3aMKHYTOrO KOHTYPa, HaXOAAILErocs B MarHUTHOM nosie (B M° ). NP1 KaKOM MMHUMA/ILHOM yrie
o (B rpagycax) /C uHAYKumMM He 6yaeT npesbiwatb 2-10™ B?

PeweHue:

£<2-10" 4.10"-1-cosa<2-10™

cosa < 1 &S 600<a<I0 = Ay = 60°
ae[o :90 ]

Omsem: 60.

Ne11.  Tpaktop Tawmt caHm c cunoit F =80 KH, HanpaBNEHHOM MO, OCTPbIM YI/IOM ¢ K FOPMU3OHTY.
Pa6oTa TpakTopa (B KM104XKO0y/1aX) Ha yyacTKe gamHon S =50 M BblumcnsaeTca no popmyne

A= FScosa. Npu KaKoM MaKcMManbHOM yrie ¢ (B rpagycax) coBeplueHHas paboTa 6ygeT He
meHee 2000 kAxk?

PeweHue:

A>2000, 80-50-cosa =2000

1 . . .
cosa>2— < 0<a<60=¢e, =60
ae[o ;90]

Omsem: 60.

Ne12.  Asurasck co ckopocTbio V=4 M/c, TpakTop TawmT caHm ¢ cunoi F =50 kH, HanpaBneHHOM nopa
OCTPbIM YIJIOM ¢ K FrOPU3OHTY. MOWHOCTb, pa3BUBaeMas TPaKTOPOM, BblYUCIieTCA No popMyie
N = Fvcosa . Hanagute, npu KakoM yrne o (B rpagycax) aTa MOLWIHOCTb 6yaeT pasHa 100 KBT

M
).

(kBT - 31O

PeweHue:

N =100, 100=50-4-cosc

1 .
cosa=— < a=60
ae[o ;90]
Omsem: 60.



Ne13.

Mpu HopManbHOM NaAeHMKU cBeTa € AsIMHOM BoaHbl A = 600 HM Ha AUDPAKLMOHHYIO peLleTKy C
neprogom d HM HabnoaaloT cepuio AUbPaAKLMOHHBIX MaKCMMYMOB. lMpu 3ToM yron ¢
(OTCUMTbIBaEMbIM OT NEpNeHAUKYAsApa K pelleTKe), NoA KOTOPbIM Hab/1l0AAETCA MAaKCUMYM, U
HoMep Makcumyma K cesasaHbl cooTHoweHnem 0 SIN@ = KA . Moa KaKMM MUHUMA/ILHBIM YTIOM

(B rpagycax) MOXKHO Hablo4aTh TPETMIM MAaKCMMYM Ha pelueTKe C NepuoaoM, He NPeBOCXoAALMM
3600 HM?

PeweHue:
dsinp=k4, d =k—/1, d <3600, k—ﬁs3600
sing sing
(¢ —octpsii, sing>0) k=3
3-600<3600-sing, sing > % 30 <p<90°, @, =30
Omsem: 30.
Ne14.  CkeliTGopamcT npbiraeT Ha CToAWYI0 Ha pesibcax naaTdopMy, co cKopocTbio V = 3,2 M/c nog,

OCTPbIM YIJIOM ¢ K péeJibCaM. OT ToN4Ka I'IﬂaTd)OpMa Ha4daJla eXaTb CO CKOpPOCTbIO

m
u= M VCOSa (M/c), rae M =75 Kr - macca ckenT60panCTa CO CKeMTOM, a M = 325 kr -
m+

macca nnatdopmsl. [log KAKUM MaKCMMaibHbIM YrIOM ¢« (B rpagycax) Hy:KHO Npbiratb, 4To6bl
pasorHaTtb nsiatgopMy He MeHee 4yem go 0,3 M/c?

PeweHue:
u>0,3 -v-cosa >0,3
m+ M
75 1 o o o
———3,2-.cosa=0,3<cosa>2- < 0<a<60 =q,, =60
75+325 :
ad0:90']
Omsem: 60.
. . 2nt
Ne15. [py3 Maccom 0,16 Kr konebnetca Ha npyxuHe. Ero CKopocTb MEHAGTCA N0 3aKOHY V =V, Sln? ,

rae t — BpeMa ¢ MOMeHTa Havana kone6auui, T =12 c - nepuog konebanun, Vv, =1,5 m/c.
2

KuHeTtuueckas sHeprua E (B axkoynsax) rpysa eblumcnsertcsa no ¢opmyne E = , rae m—

Macca rpysa B KMJiorpaMMmax, V —CKOpOCTb rpy3a B M/c. HaliguTe KMHeTHMYECKYlo 3Hepruio Yepes
11 ceKyHpA nocje Hayana KonebaHui. OTBET ganTe B AXKOYNAX.

PeweHue:

v =15sin 2 _1 56in Y _1 56in[ 27 - % |=1.5sin[ - Z |= 3
12 6 6 6 4

2
o15-2)
E=——1—%-=0,045

Omsem: 0,045.



= Tecm TpMFOHOMeTpM‘-IeCKMe YpaBHEHUA NN HEPABEHCTBA

MsAY 6pocuam nog yrioM & K NJIOCKOM FOPU30HTasIbHOM MOBEPXHOCTM 3eMan. Bpemsa noneta mava

2v,Sina

(B cekyHaax) onpeaensetca no dopmyne t = . MpY KaKOM HaMMeHbLUEM 3HAYeHMM yria o

(B rpagycax) BpeMs nosneta 6yaeT He MeHblue 2,6 CeKyHAbl, eC/IM MAY 6POCatoT C HavaslbHOM CKOpo-

cTbio v, =13M/c? Cumraitte, yto yckopenue co6ogHoro nageHms g =10 m/c .

Ne2.

He60bLIol MAYMK 6pOCAIOT MO OCTPbIM YI/IOM ¢ K NJIOCKOM FOPU30HTAJIbHOM MOBEPXHOCTM 3EMJIU.
MaKcrMasibHas BbiCOTa NosieTa MAYMKa, BbiparKeHHas B METPax, onpejenseTca hopMyion
2

V,
H= 4—0(1— cos 2a) , TAe V, =8 M/c — HavasbHas CKOPOCTb MAYMKA, a g — YCKOPEHME CBOGOAHOIO
g

nageHua (cumtamte g =10m/c ). MpKn KaKOM HaMMEHbLLEM 3HaYEeHUM yria O (B rpajycax) MAYMK
NpOJIETUT Haj CTEHOM BbicoTOM 0,6 M Ha PacCTOAHMM 1 M?

He60/1bLwoM MAYMK 6pOCatoT MO OCTPbIM YI/IOM ¢ K MJIOCKOM FOPU30HTa/IbHOM NMOBEPXHOCTU 3EM/IN.
2

vy .
PaccTosHWe, KOTOPOe MPO/ETaeT MAYMK, Bbluncasetcs no dopmyne L =-2sin2a (M), rae v, =13
g

-

M/C — Hava/bHas CKOPOCTb MAYMKA, a ¢ — YCKOpeHWe cBo6oaHOro nageHms (cumtante g =10m/c).
Mpy KaKOM HaMMEHbLLEM 3HAYEHUM Yr1la ¢ (B rpaflycax) MAYMK NepeneTuT peky LUMpUHOM 8,45 m?

Ne4.

JBa Tena Maccor M = 2 Kr Kaxjoe ABMXKYTCA C 0AuHAKoBoM ckopocTbio v =10M/c nog yriom 2a
APYT K ApYry. JHeprua (B AKOYNAX), BblAENAOWAACA NPU MX a6COJIIOTHO HEYMPYroM COyAapeHMU orpe-

aensetca BolpaxkeHem Q = mv’sin® . MoA KaKMM HaMMEHbLUMM YoM 2¢ (B rpagycax) A0/KHbI
[BMraTbCA Tena, YTobbl B pesybTate CoyaapeHus Bblaenmnock He meHee 100 axoynen?

Ne5.

Katep gomkeH nepeceyb peky wmpmHort L =49 m u co ckopocTtbio Tedenns U = 0,7 m/c TaK, 4To6bI
NpUYaITL TOYHO HAMNpPOTUB MeCTa OTrpaBaeHns. OH MOXKET ABUraTbCs C Pa3HbIMM CKOPOCTAMM, MpU

L
3TOM BpeMs B MyTU, U3MEPAEMOE B CEKYHaX, onpeaensetcs BoipaxkeHnem t = —Ctga, rae @ — oct-
u

Pbli Yron, 3ajatlolmii HanpaBieHUe ero ABUKEHUA (OTCUMTbIBAeTCA oT 6epera). Mo KakuM MUHUMaIb-
HbIM YIr/IOM ¢ (B rpaZlycax) HyHO MJibiTb, YTOObl BpeMA B NMyTH 6bi10 He 6osblue 70 c?

. 7t
CKOpOCTb KOJIEG/IOLLErOCa Ha NPYKMHE rpy3a MEHAETCA MO 3aKOHY v(t) = 6S|n§ (cM/c), rae t —

BpeMs B CeKyHaax. Kakyto [o/10 BpeMeHU 13 NepBOM CEKYHAbI CKOPOCTb ABMMKEHWSA MpeBblllana
3 cM/c? OTBeT BblpasuTe AeCATMYHOM APO6blo, €C/IM HYKHO, OKPYr/IMTE 0 COTbIX.

JeTanblo HeKoToporo npréopa ABAAETCA KBaJpaTHasA paMKa C HAMOTaHHbIM Ha Hee MPOBOAOM, Yepes
KOTOPbIM NPOMyLLEH NOCTOAHHBIM TOK. PamMKa nomelleHa B 0AHOPOAHOE MarHUTHOE MoJie TaK, YTO OHa
MOXeET BpallaTbca. MOMEHT cMna AMNepa, CTpeMALLENCA NMOBEPHYTb pamKy, (B H- M) onpeaensertcsa

o 2 Az -3
dopmynort M =N-1-B-I°sina, rael =3 A— cuna Toka B pamke, B=4-10" Tn - 3HaueHme
UHAYKUMM MarimuTHoro nons, | =0,5 m - pasmep pamkn, N =600 — umcio BUTKOB NpoBOJa B paMKe,
O — OCTPbIN Yo/l MEXAY NEPNeHAUKYNAPOM K PaMKe M BEKTOPOM MHAYKUMK. MNpM KaKOM HauMeHbLLIEM

3HaYeHUM yria o« (B rpagycax) pamKa MOXeT HavaTb BpallaTbCA, €CAuU 418 3TOr0 HYXKHO, YTOObI
packpyumsaowmin MomeHT M 6bi1 He meHblue 0,9 H-m?

JlaTYMK CKOHCTPYMPOBaH TakMM 06pa3oM, YTO €ro aHTEHHA JIOBUT PaJIMOCUIHasl, KOTOPbIM 3aTeM
npeo6pasyeTcs B 3NEKTPUYECKMIM CUrHA, M3MEHSAIOWMICA CO BPEMEHEM MO 3aKOHY

U =U,cos(at+¢), rae t—epems B cekyngax, ammryaa U, =2 B, vactora @=120"/C, dasa

@ =—-90" . [JatumK HaCTPOEH TaK, YTO €C/IM HanpsiKeHUe B HEM He Huke yem 1 B, 3aropaetcs

namrnoyka. Kakyto 4yacTb BpeMeHu (B NpoLeHTax) Ha NPOTAXEHWM NEPBOM CEKYHABI MOC/IE Havana
paboTbl JaMMNOYKa GyaeT ropetb?



Ne9.

o o o 6 o
OyeHb nerkum 3apAXXEeHHbIUM MeTa/I/IMYECKMU LWapMK 3apAa0oM q = 510 Kn ckaTtbiBaeTcs no rnagKkou

HaKJ/IOHHOM MNJIOCKOCTM. B MOMEHT, Korja ero cKopocTb cocTaBaseT V =6 M/c, Ha HEro HauyMHaeT
JeMCTBOBaTb NOCTOAHHOE MArHUTHOE MoJie, BEKTOP MHAYKUMM B KOoTOporo nexumr B TOM e NaoCKoCTU

-3
M COCTABNAET Yrol ¢ C HanpaB/JEHUEM JBUMKEHMA LapuKa. 3HaueHue uHayKkuum nona B=6-107 Ta.
Mpu 3TOM Ha WapuK AercTByeT cuna JlopeHua, pasHas F, = qvBsina (H) u HanpasieHHas BBepx

nepneHAMKYIAPHO MI0CKOCTU. TNPU KAKOM HAMMEHBLLEM 3HAYEHWM Yria O € [0°;180°} LapmK

-8
OTOPBETCA OT NOBEPXHOCTMU, €C/IM ANA 3TOrO HY}KHO, YTO6bl cna F 6bina He meHee, yem 9-107 H?
OTBET faKTe B rpagycax.

Ne10.

. . 2
MNOCKMI 3aMKHYTbIM KOHTYP niowaablo S =4 M° HaxoAMTCA B MarHUTHOM MoJie, MHAYKLMA KOTOPOro
paBHOMEPHO Bo3pacTaeT. [py 3TOM COrlacHO 3aKOHY 3/1eKTpOMarHUTHOM MHAYKLuuKM Gapages B
KoHType nosgaseTcs 3AC MHAYKUMM, 3HAYEHUE KOTOPOM, BbIPArKEHHOE B BOJIbTAX, ONPeAENsAeTcs

dopmynol & =aSCOSa, rae o — OCTpbIi Yrosl Mexzy HanpaB/ieHUEM MarHUTHOrO Moss 1
4

nepneHaMKynapom K KoHtypy, & =3-10"" Tn/c - noctosHHas, S —naowazab 3aMKHYTOro KOHTYpa,
2

Haxoasllerocsa B MarHMTHOM nose (8 M~ ). lNpn KakoM MUHUMaNbHOM yrae « (B rpagycax) 34C

WHAYKUMK He 6yaeT npesbiwats 6-107* B?

Ne11.

TpaKkTop TawwwmT caHu ¢ cmnor F =60 KH, HanpaBieHHOM NOA OCTPbIM YI/IOM ¢ K FOpM30oHTY. Pa6oTa
TpaKTopa (B KMIOAKOYNAX) Ha yyacTke annHon S =80 m Bblumcasetca no dopmyne A= FScosca .
MpM KaKOM MaKCMMaJIbHOM yrie « (B rpafycax) coBeplueHHas paboTta 6yaeTt He meHee 2400 kx?

Ne12.

JBUraacb co ckopocTblo V =3 M/c, TpaKTop TawmT caHu ¢ cunon F =40 kH, HanpaBaeHHOM noj,
OCTPbIM YIJIOM ¢ K FOPM3OHTY. MOLLHOCTb, pa3BMBaemas TPaKTOPOM, BblYUCAAETCA No dopMmysie
N = Fvcos« . Haiaute, npu Kakom yrne o (B rpagycax) 3Ta MOWHOCTb 6yzeT paBHa 60 KBT (KBT -

kH-M
310 — ).
C

Ne13.

Mpv HOpMasIbHOM MaZeHMMU cBeTa C AIMHOM BosHbl A = 450 HM Ha AMdpaKLUMOHHYIO pelleTKy C
nepuogom d HM HabnaalOT cepuio AMdPAKLMOHHBIX MaKCMMYMOB. pu 3TOM yron @
(OTCUMTLIBaEMBIM OT MEPNEHAMKYNAPA K PELLETKE), NMOA KOTOPbIM HabBN0AAETCA MAaKCUMYM, U HOMEP
makcumyma K cesasaHbl cooTHowenmem d SiN@ = KA . Moa kakum MUHUMaNbHBIM yriom ¢@ (B

rpagycax) MOXHO Habto4aTb BTOPOM MAaKCMMYM Ha PELLIETKE C MEPUOAOM, He npesocxoadAiimm 1800
HM?

Ne14.

CKeMT60pAMCT NpbiraeT Ha CTOALLYI0 Ha pesbcax naaTdopMy, CO CKOpocTblo V =4 M/cC nog ocTpbiM

m
YyrioM @ K penbcaM. OT Tonvka naatdopma Hayana exatb CO CKOpoCTbio U = —MVCOSa (M/c),
m+

rae M =75 kr - Macca ckent6opamcta co ckeltom, a M =300 kr - Macca nnatdopmbl. Moa KakMm
MaKCMMasibHbIM YoM ¢ (B rpajlycax) HY}KHO MNpbirath, YTo6bl pa3orHaTtb naaTopMy HE MEHEE YeMm
0o 0,4 m/c?

Ne15.

27t
py3 Maccoi 0,8 kr Konebnetcs Ha npyuHe. Ero ckopocTb MeHsieTcs no 3akoHy V =V, C0S——, rae
T

t — Bpems C MOMeHTa Havana Konebanuii, T =2 c - nepuog konebanui, V, =0,3 m/c.
mv?
KuHeTnyeckas sHeprua E (B maxoynax) rpysa sbluncnsetcs no popmyne E = — rae m— macca

rpysa B KMIOrpamMMax, V —CKOPOCTb rpy3a B M/C. HalamMTe KMHETUYECKYIO SHEPTMIO Yepes 3 CeKYHpbI
rnocne Havyana KonebaHun. OTBET faMTe B AXKOYNAX.



Omesembl (mecm) TpUrOHOMETPUYECKME YPaBHEHUS M/IM HEPABEHCTBA

Ne1 Ne2 Ne3 Ne4 Ne5 Ne6
90 45 15 90 45 0,5
Ne7 Ne8 Ne9 Ne10 Ne11 Ne12
30 75 30 60 60 60
Ne13 Ne14 Ne15

30 60 0,036




