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1. CkoJTbKO pa3 B TeUeHHEe CYTOK YTOJ MEXKIY 9acoBO U MUHYTHO#
CTPeJIKaMU COCTaBjsieT POoBHO 19°7

OTBeT: 44.

Pemenne. 3a npome:xkyrok Bpemenu ot 0:00 mo 12:00 ugacosas
CTPEJIKa CIeJIaeT OJUH MOJHBIH 000pOT, a MUHYTHas — 12 Takux 000-
pPOTOB. 3HAYMT, 33 yKa3aHHOE BpPeMsi MUHYTHas cTpesika 11 pa3 moro-
HdeT 4acoByl0. MeK Iy ABYyMs HOCJE/I0BATEIbHBIMU BCTPEYaMHu CTpe-
JIOK POBHO JBa pa3a yroJ mexiay Humu coctaBur 17°. Ctanao OBITH,
MeXKTy TMOJYHOUBIO U moJiHeM 11 -2 = 22 pa3a Mexk 1y cTpekamu Oy-
JIET HYKHBIT YyT0JI, a 38 CYTKU TaKUX MOMEHTOB Oyje B/IBOE OOJIbIIIE.

OnenuBanne. 3a BepHoe peirerue 12 0.

2. PemmuTe ypaBHeHue

3:—3+ :1:—4_ x—11+ r— 10
V 11 V10 V3 V4

OTBeT: 14.
Pemtenne. Ecan BHINTOJIHATH 3aMeHy mepeMeHHoi © = t + 14, To
BO BCEX IOAKOPEHHBIX BHIPAYKEHUSIX BBIJICJIUTCS 1:

\/t+1+wt-+y—wt+1+wt+1 (%)
11 10 V2 3

Tenepb BuaHO, 4TO 1pU t > 0 OoJIbIIE HIpaBas YacTh YpPaBHEHHS, IIPU
—2 <t < 0 6ospIe JeBas 9acTh, a Ipu t = () BBIIOJIHAETCS PAaBEHCTBO.
Buaunt, t = 0 — eJUHCTBEHHBIN KOpEHb ypaBHEeHHUsI (%), a MCXOJHOE
ypaBHEHHE UMeeT €JIMHCTBEHHBINT KOpeHb © = 14.

3ameuaHue. /Ipyroe pemrenne MOKeT OLITH OCHOBAHO Ha TaKOM
HaOJIIOICHU N

—k —
(k>m>0):>(x > L m<:>x>k+m).

m k

OmnenuBanne. 3a BepHoe pemrenne 12 6. Ecau orBer yragaH, HO
He JI0Ka3aHa ero e IMHCTBEeHHOCTh, 3 0.
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3. Ilycts B Tpeyrobsuuke ABC
cos(LA — ZB) +sin(£LA+ £B) = 2.

Haiinure cropony BC, ecau AB = 4.

Orser: 2/2.

Pemmenne. B jieBoit yactu ypasuenust Kazjoe cjiaraemoe He 60,/1b-
me 1. [Toaromy paBeHCTBO OyZeT MMeTh MECTO TOJIBKO, €CJIM KaryKI0e
n3 HUX paBHO 1. Pemmm coorBeTcTByIOMME ypaBHEeHUs, 0003HAYUB

a=/A, =/B:
a— B =2mn,n € Z; a+ﬁ:g+2ﬂk,k€Z.
C yuérom Toro, uro 0 < a < 7, 0 < 8 < 7, moydaem

a—f=0; oz—|—5=g.

Orcroaa
T s
=, 2a0=-—=, a=-—.
& 2 4
Buaunt, ABC — paBHOOEIPEHHBIN MPAMOYTOJLHBIA TPEYTOIBHUK C
runoreny3oit AB. ITostomy BC = AB - */75 = 2V/2.
OnenuBanne. 3a BepHoe pelireHue 12 0.

4. Haiigure ypaBHeHHne Takoi npsmMoit L, aro rpaduk pyHKINN
y = a2t — 4a® — 2622

JIEXKAT IO OJHY CTOPOHY OT 3TOM HpdAMOil, mMes ¢ Heil aBe obiiue
TOYKH.

OrBet: y = —60x — 225.

Pemenne. Ilycts y = ax + b — ypaBuenue npsamoii L. Hyxuo
110100paTh Takue a u b, 9T00Ll ypaBHEHHE

rt — 42° — 262° — (ax +b) =0

UMeJIO JIBA KOPHS X1 U To YE€THOM KpaTHOCTHU. /71 3TOTO MHOTOUIEH
YeTBEPTOM CTEICHU JIOJ2KEH UMETh TaKOe PA3JIO2KCHUE HA MHOXKUATEJIN:

ot —42° —262° —ax — b= (v — 21)* (v — 22)°.

Packpoem cKOOKYM B ITpaBoil YacTHU B TpupaBHsieM KO3(PDUIUeHTH TpH

2® n 2 B MpaBoil M JIEBOH YACTAX TOKIECTBA!

—2(zy +x9) = —4; x5+ dwy39 + 25 = —26.
Orcrona

Ty +xe =2; (11 + 962)2 + 22129 = —26; 129 = —15.



Ecm 1 < x5, TO 1 = —3, 19 = 5.
Teneps npupasasem Ko3(O@UIUEHTHI IPA £ U CBOOOIHBIE YJIEHDI:
—2m175 — 22977 = —2m19(2) + 32) = —a;  xiTs = —b
u Haiiaém, aro a = —60, b = —225.
OnenuBanne. 3a BepHoe pelreHue 14 0.
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5. Crankep, 11 00HApYKCHHUS TPABUTAIIMOHHON aHOMaIMK (00JIaCTH, TJIC YCKOPCHHE

CBOOOJTHOTO TMAJEHUS PE3KO M3MEHSETCA MO MOIYII0), OpocaeT HEOONBIIYI0 TalKy OT
MOBEPXHOCTH 3€MJIM MOJ yrioM «=30° K TOPU30HTY CO CKOpPOCThbIO V,=20w/c.
HopmansHoe yckopeHHe cBOOOMHOTO majgeHus g=10.m/c?>. B camoll BepxHe# Touke
CBOEH TPACKTOPHUU ralKa IMONagacT B 30HY aHOMAJIUHU U MPOJOJDKAET ABUTaThCs B HEM. B
pe3ynbTaTe, raiika 1majaer Ha 3eMJII0 Ha paccTosHuu S=15/3 u ot crankepa. Onpenenure

YCKOpPEHHE CBOOOTHOTO TaieHus BHYTpU aHoMainu. (15 dannos)
Otser: 40 u/c?®

Pemenne. VYpaBHEHMs IBUKEHHS 10 aHOMAJIMU: X=V,cosa-t=10J3-t (2 Gamia),

2
yzvosina-t—% =10-t-5-t* (2 Gaimra), v, =V,cosa=10y3 (2 6anna), v, =V,sine— gt =10-10t

(2 Gamma). Orcroga mojydaeM, 4TO Ui BEPXHEHM TOYKM mojera: t,=1c, x =103,

y, =5 (1 Gamna). YpaBHEeHHs JBIKEHHS BHYTPU aHOMAIUK: S =X, +V.t=104/3+10/3t

2 2
gzt =5- g;t (2 6anna). Pemias nanHyto cuctemMy, MoaydaeM:

(2 6amna), y=0=y, -
0, =40 »/¢* (2 Gama).

6. TopMo3a aBTOMOOWJISI TO3BOJISIOT €My CTOSITh HAa HAKJIOHHOW ac(abTOBOM
MOBEPXHOCTU C YIJIOM MpH OCHOBaHMU He Oosee 30°. Omnpenenutre MUHUMAIbHBIHN
TOPMO3HOW TYTh Yy JaHHOTO aBTOMOOWISI TPH ABWKEHHUU CO CKOpPOCTBIO 30m/c TO
POBHOW TOPU3OHTAIBHON JIOpPOTE€ C TaKUM K€ MOKPHITHEM. YCKOpEHHE CBOOOIHOTO
nagenus g=10 u/c?, c0s30°~0,866, sin30°=0,5.(15 6a106)

Otset: 78 m

Pemenue. I[J'IH CUTyaluu, Koraa aBTOMOOMJIb CTOMT Ha HAKJIOHHOM IJIOCKOCTH:



F,=mgsina (2 Gamnna), pmgcosa=mgsina (2 Gamna). To ectb  KO3POUUUEHT TpEHHUS:

_sin30°

Wz0,577 (3 6amna). Jlns cutyaruu, Korja aBTOMOOUIIb €/1eT 110 TOpU30HTaIbLHON

noBepxHoctu: F,=ma, gmg=ma (2 6amna), ug=a=>577 (3 Oamna).

2 2
o v 30
TopMo3HO# IyTh aBTOMOOMIIS: S=——=———~78 u (3 Oaa).
2a 2-577
7. B n300pax€HHONM Ha PUCYHKE 3JIEKTPUYECKOW CXEME COMPOTHBIICHHS PE3UCTOPOB

R =10m, Ry =2 Om, Ry=30m u Ry =4 Om. CuyutaiiTe, 4TO CONPOTUBIICHUS BCEX TUOJOB B
IpsIMOM HAINpaBJICHUHM TPEHEOpeKUMO Majibl, a B OOpPaTHOM HaIpaBiICHUH PaBHbI
O0eckoHeuHOoCTU. OmnpenenuTe CONPOTUBICHUE BCEU CXEMbl MEXIY TOUKamMu A U B B
CUTYyallMH, KOrJa K TOUYKE A MOAKIIOYAIOT OTPULIATEIBHBIN IOJIFOC UCTOYHHUKA TOKA, a K
Touke B — monoxurensHbid.  CONPOTHBIECHHE  COEAUHUTENBHBIX  MPOBOJOB

npenedpexnmo Maio. (10 dannos)

[~ A [~
L1 1 L1
R;

R2 T R3
1 I ]
 — J_ L1

R,
™~ I M~
L1 B L1

OtBer: 2,38 Ou
Pemienue. B npeoKeHHOW CUTyalMU MOJIYyYaeTCs CIEAYIOIIAs SKBUBAJICHTHAs CXeMa

(5 GamoB):
R1 R3

R: R 4

E€ obmiee conpoTuBieHue: R= R1R1+R2R2 + R3R3+R;e = 11+22 + 33:1 :2_2 ~2,38 Om (5 OaioB).
v



8. Onpenenute paboTy Trasza, coBepmiaeMyio 3a Iukin 1-2-3-4-5-6-1, ecnu

U3BECTHO, 4TO P, =10° [la, V,=3x1. CocTosiHUSA Ta3a 1 M 3 COBIIAJAIOT, AaHAJIOTHYIHO IS

cocrostuit 4 u 6. (10 6annoe)

5P,
4p,

3P,
2P,
P,

OtBeTt: 2827 [

Pemenue. PaGora raza B 3aMKHYTOM IMIpoIlecCe€ paBHa IUIOMAAN (UTYPHl BHYTpPU
npoiecca (2 6amia). To ecTb B JaHHOM Clly4ae, ¢ y4€TOM TOTO, UTO A, =—A;, TOJIy4aeMm:

A:AB +As4 +A456 +A51 :Aza +A456 280@123_80@456 =7 (5p02— po) : (5\/02—V0)_7[. (4p0 ;2[)0) : (4\/0 ;2\/0) :37[povo

(5 6annoB). OKOHYATENBHBIN PE3yJIbTAT:

A~2827 /bic (3 Gamna).
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