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BapuaHt N2 2887014

1. B 1 Ne 318583. Cuctema HaBuraimu, BCTPOSHHASI B CIMHKY CaMOJIETHOTO Kpecia, MHPOPMUPYET Mac-
Ca)kupa 0 TOM, YTO moseT npoxoaut Ha Beicote 37 170 ¢yroB. Beipasure BricoTy noneta B MeTpax. Cunrai-
Te, uto 1 ¢yt pasen 30,5 cm.

Pemenue.

[TepeBenem BricoTy u3 dyToB B canrumeTpsl: 37 170 - 30,5 =1 133 685 cm. [lepeBeaeM BhICOTY U3 cal-
TuMeTpoB B MeTpbl: 1 133 685 : 100 = 11 336,85 m. CnengoBaTenbHO, noaeT npoxoaur Ha Bbicote 11 336,85
MeTpa.

OTBeT: 11 336,85.

2.B 2 Ne77341. 27 BbIIYyCKHUKOB IIKOJIBI COOMPAIOTCA YUYMUTHCS B TEXHMUECKHX By3ax. OHHM COCTaBIIsi-
10T 30% OT uucna BbITyCKHUKOB. CKOJBKO B LIKOJIE BHIITYCKHUKOB?

Pemenue.
Paznemm 27 Ha 0,3:

3Hauwur, B mKosie 90 BBITYCKHHUKOB.

OTtBeT:90.

3.B 3 Ne 27512. Ha nuarpamMe MokKa3aHa CpeJJHEMECsA4YHas TeMIlepaTypa Bo3Jyxa B MHHCKe 3a Kax-
nb1ii Mmecan 2003 roxa. I1o ropusoHTanm ykas3slBaroTCsl MECSLBI, 10 BEPTUKAIN — TEMIEpaTypa B Ipaaycax
Lenbcust. Onpenenure o auarpaMMme HauOOJBLIYIO cpeiHeMecsuHylo Temnepatypy B 2003 romy. OtBeT
naitre B rpagycax Llenbcus.
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Pemenne.

N3 nuarpamMbl BUIIHO, YTO HAWOOIBIIAS CpeaHeMecsiyHast TemmepaTypa coctasisuia 20 °C (cMm. pucy-
HOK).

OTBeT:20.

4. B 4 Ne 316049. HezaBrucumoe areHTCTBO KaXIblii MECSI ONPEAeisieT PeUTUHIY R HOBOCTHBIX CAWTOB
Ha OCHOBE MOKa3aTesell MHPOPMATUBHOCTHU 71, ONIEPATUBHOCTU Op U 00beKTUBHOCTHU 17 mMyOnukaimid. Kax-
JIbIN OTAEJIbHBIN MOKa3aTeNb OLEHUBAETCS LEIBIMU YKCIaMK OT —2 10 2. VITOroBbli pelTUHr BBIYUCIISETCS
o opmyie

21 T
R:ZS-( n—|—06p—|—3 r+2>'

B Tabmuie naHbl OIEHKM Ka)KAOro MoKazaTelis AJisl HeCKOJIbKUX HOBOCTHBIX calToB. Ompejenure Hau-
BBICIIMI PEUTHHI HOBOCTHBIX CAWTOB, NPE/ICTABJICHHBIX B TaOJMIle. 3aIMIIUTE €TO B OTBET, OKPYIJIMB 0 Iie-
JIOr0 YHUcIa.

Cawur NHdopmaTMBHOCTL | ONnepaTMBHOCTb | O 6bEeKTUBHOCTbL
VoKak.ru 2 -1 0
NashiNovosti.com| -2 1 -1
Bezvrak.ru 2 2 0
Zhizni.net -1 -1 -2

Penrenne.
Paccmorpum Bce BapuaHTHI.

4—-1 12
Caiir VoKak.ru: R =25 - (——H) + 2) _1%

= — =062)5.
¢ 5 62,5

441
Caiir NashiNovosti.com: R = 25 - <+T3 + 2) =25.

442
Caiir Bezvrak.ru: R = 25 - (JFTJFO + 2) =75,
B, B 2
Caiir Zhizninet: R = 25 - (T6 + 2) — 75 = 12,5.

Takum 00pa3oM, HAMBBICIIIMI peUTHHT UMeeT calt Bezvrak.ru, on paBen 75.

OTBerT: 75.

_)
5. B 5 Ne 27738. Haijnure cymMmMy KOOpAUHAT BEKTOpa a— b.
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Pemenne.

_)
KoopauHaTel BEKTOpa paBHBI Pa3HOCTH KOOPAMHAT KOHI@ BEKTOpa M ero Haudana. [losromy BekTop a

_)
HMECT KOOpI[I/IHaTBI (2; 6), BeKTOp b nMeceT KOOpI[I/IHaTLI (8; 4) KOOpI[I/IHaTBI paSHOCTI/I BCKTOpOB paBHBI
— —
Pa3sHOCTH COOTBETCTBYIOIMX KOOpAMHAT. Torma BeKTOp d — p MMEET KOOpAMHATHI (—0; 2), UX cymMma

paBHa — 4.

OrBeT: 4.

6. B 6 Ne 501190. B ciyuailHOM SKCIiEpUMEHTE CHUMMETPHYHYIO MOHETY OpocatoT Tpwkabl. Halinure
BCPOATHOCTD TOI'O, YTO BBINAACT XOTA OBl JABC PCUIKN.

Pemenue.

Bcero BO3MOXKHBIX UCXOIOB — 8: OpeI-opeli-Opelt, Opeli-Ope-pelliKa, opel-pelika-pemKa, opel-perKa-
Opell, pellKa-peniKa-perika, perka-perika-opel, perKa-opea-opell, pemKa-opei-penka. braronpusiTHEIMu
SIBIITIOTCSI YETHIPE: PEIKa-PeIIKa-pellka, pelika-perKa-oper, peika-ope-penika, opel-penka-pemka. Cie-
JIOBATEJIbHO, ICKOMas BEPOSITHOCTH paBHa 4 : 8 = 0,5.

OtseT: 05.

2x+5 B

S.
3

7.B 7 Ne 26661. Haiinure KopeHb ypaBHEHUS

Pemrenmne.
BosBeneMm B kBajapar:

2 2x+5
N x;5=5@ x;r — 25 20+ 5=75< x=35.

OtBerT:35.
8. B 8 Ne 27257. B tpeyronshuke ABC yron C paBeH 90°, AB = 8, AC = 4. Haiinure cos A.
A
cU B

Pemenue.

AC

Co0sA=—===0,5

AB

OtseT:0,5.
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9.B 9 Ne 317539. Ha pucynke m3obpaxén rpa¢ux dyskmm y = f(x) 1 BoceMb TOYEK HAa OCH abcImice:
X» X2, X3, . . ., Xg. B CKONBKHX M3 3THX TOUEK NPOM3BOIHAS (YHKIMHM f (x) IONOKHUTEIbHA?

0= _|r|-.|'| - )

Iy Ead S o o ¥y Iy g

Pemenue.
ITonoxurenbHpIM 3HAYEHUAM HPOM3BOJIHONM COOTBETCTBYET MHTEPBAJIb, HA KOTOPBIX (QyHKIMA f (x), BO3-
pactaer. Ha HuX ne>xat TOUKH X, X2, X5, Xg, X7. TaKAX TOYEK 5.

OTBeT:S.

10. B 10 Ne 917. B MPSIMOYT' OJIBHOM napaJsuiesyiervie1e
ABCDA|B,C D msectHo, uto CA| = \/38; DD| = 5; BC = 3.
Haiinure nnmny pe6pa BA.

Pemenue.
nio Teopeme ITudaropa

ADy = \/AA? +A\D} = \/DD? + BC? = V2519 = V/34.
Torma nnvHa pebpa BA paBHa

BA=\/BD}—AD} = \/CA}—AD} = /38— 34=2.

OTrBerT: 2.

4 4
11. B 11 Ne 77391. Haiinure 3HaueHUe BBIPAKEHUS 45 : 9
Pemenue.
BrImonauM npeodpa3zoBaHus:
4 4 40 9
4—:—=—-—=10.
99 9 4

Otrser: 10.
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12. B 12 Ne 28000. [laTyuk CKOHCTPYHMpPOBAH TaKMM OOpa3oM, YTO €ro aHTeHHA JIOBUT paJIMOCHUTHAJ, KO-
TOpBIA 3aTeM Tpeodpa3yeTcsi B DIJIEKTPUUECKUN CHIHAJ, M3MEHSIOIIMIACS CO BpPEMEHEM [0 3aKOHY
U =Upsin(wr+ @), tae 1 — Bpems B cekyHnax, ammmryna Uy =2 B, gactora @ = 120, ¢a3za
@ = —30°. JlaTyrK HACTPOEH TaK, YTO €CIM HANPSIKEHHE B HEM HE HIKe ueM |1 B, 3aropaercs namrodxa.
Kakyto gacTe BpeMeHH (B TPOLECHTAX) HA MPOTSIKEHWH MEPBOW CEKYHIBI MOCJe Hadaia paOoThl JIAMIIOYKa
Oynert ropeth?
Pemenmue.

3agada cBOAWTCA K pemieHMo ypaBHeHus {)sin(@7+ @) = | Npy 3aJaHHBIX 3HAYCHHMAX AMIUIATYJIBI
CHTHAJA, YaCTOTHI U (pa3bl:

120°r — 30° = 30° 4+ 360°n
=
120°t —30° = 150° +360°n, n € Z

1
120°¢ = 60° 4 360°n 2 =1+6n t=s,

-~ =4 2
120°r = 180° +360°n,n € Z 2t =3+6n,ncZi<l 3
2

1
2sin(120°t—30°) = 1 < sin(120°7 —30°) = >©

1
Ha npotsbkeHnn nepBoii CeKyHIBI JJaMTiodka Oyet ropeTsh | — 53— 0,5 ¢, To ectb 50% BpeMeHH.

OtBeT: 50.

1
13. B 13 Ne 318145. B cocyne, mmeromeM (GopMy KOHyca, YPOBEHb JKHIAKOCTH JOCTHIaeT 3 BBICOTBI.

O6bém xunkoctr paBeH 70 M. CKOIBKO MUWUTWIATPOB SKUIKOCTH HY)KHO JOJUTH, YTOOBI TIOJTHOCTHIO HATION-
HUTH cocya?

Pemenue.
Memnbmii koHyc Tof00eH 6onbiemMy ¢ kodddrmenrom 0,5. O6beMbl IOTOOHBIX TEJI OTHOCSATCS KakK KyO

ko3 drmenra nogobus. [loaromy o0beM Oonbiero KoHyca B 8 pa3 Oolblile 00beMa MEHbILETO KOHyCa, OH
paBeH 560 mi. CriegoBarenbHo, Heo0xoaMo n1omuTh 560 — 70 = 490 Mt KUIKOCTH.

OTBerT:490.

14. B 14 Ne 99601. Temwmoxon, CKOPOCTh KOTOPOrO B HETOJIBIKHOM BOAE paBHA 25 KM/d4, MPOXOIUT TIO
TEUCHHUIO PEKH U TIOCJIC CTOSHKY BO3BPAIIACTCS B UCXOMHBIN MyHKT. CKOPOCTh TEYEHHS paBHA 3 KM/4, CTOSH-
Ka JUIMTCS S5 4acoB, @ B UCXOIHBIN MyHKT TETUIOXOJ] Bo3BpamaeTcs yepe3 30 4acoB MOCe OTIUIBITHS U3 HEro.
CKOJBKO KIJIOMETPOB TPOIIIEJT TETUIOXO0] 32 BECh peiic?
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Pemenue.
[TycTr Bech myTh Temioxona paBeH 25 kM. Bpemst B mytu coctapnsieT 30 4acoB, U3 KOTOPBIX 5 4acoB —
CTOSTHKA:

S S 508
=30-5& ——=25&5=308 <25 =616
25—3+25—|—3 22-28

OTBeT:616.
. 36
15. B 15 Ne 77473. Halinure nanMeHbIlee 3Ha4eHne QyHKIMM y = x + — Ha oTpe3ke [1;9].
x
Pemenmne.

Haiinem npom3BoiHyt0 3a1aHHON (QYHKIMK:

/
=1-=
y =

Hainem Hyiu pou3BOIHOM:

36 ) x=0,
~ 2 =0 =36
N 7®{)1C< <’9® L:_6’ S x=06.
<x<
1 <x<09. 1<x<9

OmnpenenuM 3HaKH MPOU3BOTHOM (QYHKIMH 1 M1300pa3uM Ha PUCYHKE MOBEeHHe (YHKIIM:

r

+
- * >~
1\ 4] /9 X
min

B touke x = 6 3aJaHHasA (I)YHI(I_[I/ISI MMEECT MHUHHMYM, SIBJITIONIMICSA €€ HauMCEHBIIMM 3Ha4YCHHEM Ha 3a-

naHHOM orpeske. Haiinem 310 Hammenbee 3Hadenne: y(6) = 646 = 12.

OTBeT: 12.

26cos?x —23cosx+5 B

16. C 1 Ne 484547, Peumre ypaBHeHHE -
13sinx— 12

0.
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Pemenue.
JpoOb paBHa HyJIIO, €CJIM YUCJUTENb PAaBEH HYJIIO, a 3HAMEHATEIh HEe PaBEH HYIIO U HE TEPSET CMBICIA.
[ToaTromMy maHHOE ypaBHEHHE PABHOCIIHHO CUCTEME:

26cos’x —23cosx+5 = 0,

12
sinx # E

Pemms YpaBHCHHE CHUCTEMBI KaK KBaAPATHOC OTHOCHUTEJIBHO COSX, HAXOAUM COS X — E 00 COS x = 1—3 .

1 , V3 , 12 T
Ecim cosx = 3 TO SINX = iT TO €CTh Sinx # 3 CnenoBaTenbHo, x = i? +27mk, k € Z. Ecimm

12 12
COo8Xx = 'ER TO Sinx = j:E. B aTOM ciydae ¢ yd4eroMm ycIoBHS Sinx £ - CUCTEMBI MOITy4YaeM, 4TO U3

JIBYX TOYEK €JIMHUYHON OKPY>KHOCTH, COOTBETCTBYIOIIMX PEUICHISIM YPaBHEHUS COSX = 'ER HY>KHO OCTaBUTh

) 12
TOJIBKO TY, IJIA KOTOpOﬁ Sinx = —1—3 . OTO TouKa quBeproﬁ YCTBCPTH, N PCUICHUC YPABHCHUN UMCECT BUJ

5
X = —arccosl—3+2n'n,n € 7.

T 5
OtBeT: x = i§ + 21k, x = —arccos IE +2nk, k € 7.

17. C 2 Ne 500643. B mpaBuibHOM 4deThIpéxyronbHoi mupamune SABCD ¢ ocHoBanmmem ABCD mpose-
JICHO ceveHne yepes cepeaunnbl péoep AB u BC u BepumHy S. Halinure 1wiomaas 3Toro ceueHus, €Cim O0Ko-
BOE peOpo MMpaMuIbl PaBHO 5, a CTOPOHA OCHOBAHMS paBHA 4.

Pemenmue.

ITycte M — cepenuna AB, a N — cepenuna BC. Toraa mio-
maab CEYCHWsl paBHA IUIOMIAIU Tpeyroabuuka SMN. Halinem
nocnenosatrenbHo SM, SN u MN.SM n SN — Menuansl Tpe-
yrombHUKOB SAB u SBC cOOTBETCTBEHHO. Tak Kak 3TH Tpe-
VIOJILHUKA PaBHOOEAPEHHBIC (TIOCKOJBKY THMpaMuIa IpaBUiIb-
Has),

1 2 1 2
SM = SN = SB2—(§AB> — SBZ—(EBC) — /5222 = /21,

Haiinem teneps MN w3 mpsimoyroibHOro Tpeyronbhuka MBN. B HeM kateTsl paBHbl 2. ['umnorenysa
MN, 1o Teopeme Iudaropa, 6ymer paBHa 2+/2.
Tenepp Haiinem mioma s paBHOOEIpeHHOro TpeyroibHuka SMN. /s sToro nposeaeM BoicoTy SH, KO-

Topasi, o TeopeMe IIudaropa, paBHa v/ 19, 1 BBIYUCIUM IUIOIIA/b!

1 1
S = > .SH -MN = §~\/19-2\/§: V/38.
OtBeT: v/ 38.
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X
()
18. C 3 Ne 484599. Pemmre cuctemMy HEpaBEHCTB 5

2 < 642,
Pemre nue.
[TocnenoBaTenbHO NOMydaem:
1
5}‘-|-§>2,<:> 52)6—|—1>2,-5x’<:)> (Sx_1)2>0’<:> 5x7£1’ N )C#O,
2x2<64.2x 2x2§2x+6 2>1 | ¥ <x+6 X —x—6<0 —2<x<3.

Otset:[—2,0) U (0, 3].
19. C 4 Ne 503002. buccekrpuca yrma ADC mapamnenorpamma ABCD mepecekaer mpsimyio AB B

touke £. B Tpeyronbauk ADE BnMcaHa OKPY>KHOCTh, Kacaromiasics cToporsl AE B Touke K u ctoponsl AD B
Touke 7.

a) Jlokaxkure, uto npsimble KT u DE mapajuiebHbI.
0) Haiinure yron BAD, eciv u3BecTHO, 4T0 AD =6 u KT = 3.

Pemenue.

a) Ilpsmeie AE wu CD mapamtensipl, a DE — Ouccekrpuca yrma ADC, modTomy
ZLAED = £CDE = £ZADE. 3naunr, Tpeyronbauk ADE paBHoOenpennsiid, AD = AE. Otpe3ku AK u AT kaca-
TEJIbHBIX, POBEAEHHBIX K OKPYXHOCTH M3 TOUYKH A, paBHbI, 3HAUUT, TPEyroibHUK ATK Taxke paBHOOEIpEH-
HBIM, MPUUEM YToJl Npu BeplnHe 4 y 3TuX TpeyronbHukoB oonmid. [Tostromy ZATK = ZADE. CnenoBatenb-

Ho, KT || DE.
D C
@M\ /
A K E B

0) IlycTp OKpy>KHOCTHb KacaeTcsi ocHoBaHusi DE paBHOOeApeHHOro TpeyroinbHuka ADE B Touke M.
Torna M — cepenuna DE. O603naunm DM = x. Torna DT =DM =x, AT =AD — DT = 6 — x. TpeyronsHuk
AT TK 6—x 3
ATK nono0eH TpeyroibHuKy ADE, IO3TOMY —— = WId = —. Orcroga HaxomguMm, 49TO X = 3.
PEYTOTRAIEY A0 " DE’ 6 T o
Torna DE = 2x = 6, 3Hauur, TpeyroibHuK ADE paBHOCTOpOoHHMI. ClieioBaTenbHo, £ BAD = LEAD = 60°.

OTBeT: 60°.

20. C 5 Ne 500010. Haiinure Bce 3Ha4UeHMsI mapaMeTpa a, Py KaKIOM M3 KOTOPBIX CUCTEMA

(y+2x)(2y +x) <0, (1)

Jamarro-ar =2 o

UMEET POBHO JIBA PEILICHHS.
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Pemenue.

.
-

HepaBencTBo (1) 3agaeT mapy BepTHUKAJIbHBIX YIJIOB HA KOOPAMHATHOM IIOCKOCTH Oxy (CM. PHCYHOK).
la+1|
V5

JexkuT Ha TpsMoi y = x. Ilockonbky o0a rpaguka cMMMETpPUYHBI OTHOCHTENBHO MPSAMOHM y = X, CUCTEMa
OyZeT UMETh POBHO JIBa PEIICHMS TOT/Ia U TOJBKO TOTJA, KOrJa paccTosiHie PK OT LEHTpa OKPY)KHOCTH 10

la+1|

npsMoit y = —2x OyAeT paBHITbCS paguycy R = W JIaHHOU OKPYKHOCTH.

, LIEHTP KOTOpoil — Touka P(a, a) —

['paduxom ypaBHeHwms (2) SIBISIETCS OKPYKHOCTH paguyca R =

T
N3 tpeyronbanka POK Haxonum: PK = POsin (Z + (x), rae tg(T — o) — yrIoBoit KoddumenT nps-

Mou

1 1 2
= ——x. Takum o6pa3oMm, teq = —,CosQ = —,sjn(x: ——, OTKyJa
y 5 p g 5 \/§ Y,

\/1+tg o 5

T 3|al
PK = PO sm—cosa+cos—sma — | =t —= ] = —.
( 4 ) \/_(\/_ ) V5

OxoHYaTEIHHO Nnojxyvyacm:

3la|  |a+1]
V5 V5

& 3a=+ a+1

1 1
OTBeT:a=§I/UII/Ia=——.

4

21. C 6 Ne 484660. beckoneuHasi mecATHMdHas ApoOb yCTpoeHa cienayrommM obpasoM. I[lepenm necs-
THYHOM 3aTITOM CTOUT HyIb. [locie 3amsToil oA psi/] BRIMMCAHBI BCE TIeJIble HeOTPHIATEIbHBIE CTETICHH HEKO-
TOPOr0 OJTHO3HAYHOTO HATYPAJILHOTO YKcia p. B pesynbraTe nonydaercs palmoHaibHoe yucio. Halimure 310
YHCIIO.
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Pemenue.
[Tokaxkem, uto p = 0,111...

JelcTBUTENbHO, MycTh p > 1. IIpennonoxkumM, 4TO HAMMEHBIIMH IePUOJ TOITYYEHHOIO PalOHAIBLHOTO
gyucna paBeH 7. Torna Tk — Toxe mepuoa mpu 1000M HaTypaidbHOM k. [IycTh MepBbIii Ieprol HAYMHACTCS C
HEKOTOPOH MO CYeTy IMGpbl, NpUHAJIEKAMEH NecATUIHON 3ammcu crenenu p”'. Bospmem nepuon Takoif
bl Tk, 9TOOBI 3T AuMHA ObLTa OONbINE, YeM JUJIMHA 3arHcH p'.

B 3ammicu uncia perl (P CTOIBKO ke, CKOJIBKO B p”' WK Ha OIlHy OoMbIe. AHAJOTHYHO, YUCIIO pm‘L2

JUMHHee, ueM p”" He Ooriee, YeM Ha JiBe IMppPBI U TaK Janee. 3HaA9uT, MOYKHO HAMTH TaKyro creness p’' > p”
,aron = Tk.

[udps! yrcna p" 3aHMMAIOT BeCh MepHOA — Tpymly 1umHOM Tk. Torga B 3amucH Clie IyIOIIETO YHCia

p”Jrl niepbie ¢ Tk 1UQpbI TOKe 00pasyrOT MEPHO U JOJDKHBI TIOBTOPATH IU(pHI Yrcia p'.

n+1

TMonyaaercs, uro mbo p"t! = p, miGo p"t' = 10p" + o, rae o — Kakoe-TO OJHO3HAYHOE YHCIIO.

Ilocnennee PaBCHCTBO HCBO3MOXKHO, TAK KaK

pn+l S 9pn

CrnenoBaTebHO, BEPHO p”‘H = p",orkyna p = 1. lecarnunas 1poOb UMeeT BUX

0,111 !
, =7

OTtBeT: —.
9
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