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1. 3a 18 gmeit 6pycok MbLIa yMeHbImmaca Ha 50% mo Beicore, Ha 30% 1o AyuHe
u "a 20% mo mupune. Ha ckoabKo emé nmeil ero XBaTUT, €CJIU KayK/Iblii JeHb Pac-
XOJ/IyeTCs OJIMH U TOT Ke 00bEM MbLIa?

OTBert: Ha 7 aHeii.

Pemenne. 3a 18 aueii ot 6pycka mbLia ocranerca 0,5 - 0,7 - 0,8 - 100% = 28%.
Buaunt, Bcero mapacxoayerca 72%, a 3a oguH JeHb Tparurca 4% or MCXomHOro
opycka. OTciofa 1 MOy IaeTcsi OTBeT.

OnenunBanne. Bepuoe perenne — 10 0.

2. JIBa BeJIOCHIIEIUCTA B IOJIIEHD BBIEXAJM HABCTPEUIY APYT JAPYTY U3 MyHKTOB A
u B u BecTperminch depes dac. [IpubniB B B 1 A cOOTBETCTBEHHO, OHH CPa3y Ke IO~
BEDHY/TH HA33/l, TOCJIe 1er0 BCTPETIINCH BHOBb. Korma 510 mpousonuto? (Kaxkaprii
U3 BEJIOCHIIEJUCTOB ABUTAJCA CO CBOEil MOCTOAHHOI CKOpOCTbIO).

OtBet: B 15.00.

Pemrenue. Ilycth paccrogHme Mekmay TyHKTAMH PABHO S, TOIJA K MOMEHTY
MEePBOIl BCTPEYN BEJOCUIIETUCTHI COBMECTHO MPOEXaH PACCTOAHME S, a K MOMEHTY
BTOPOIT BcTpeun — paccrosune 3s. [ToaToMy mpoMeKyToK BpeMeHU OT TOJIIHS J10
BTOPOil BCTpeUH BTpoe JTUHHEE TPOMEZKYTKa BPEMEHU OT TIOJITHS JI0 IIepBOii BCTpe-
1.

OnenuBauue. Bepnoe pemenne — 11 6.

3. Ormmnunnna Ansg Beraucania npoussegenne 1-2 -3 - ... - 30 - 31 u 3amucania
pesysbrar Ha Jocke. Xyauran Bacsa crép ase mudpst. [Toryunnacs 3anucey (B meit
créprore mudpbl 3aMeHeHbI 3BE3109KaMn ): 822283865417 % 92281772556288 * 000000.
Boccranosute 3t mudphi.

Otset: 7 u 0.

Pemenne. [Tockoabky B uncie 31! ects muoxkurenn 5, 10, 15, 20, 25 u 30, 310
uncao geantes #a 5. JIerko BUETh, UTO OHO JeJuTCd U Ha 27. 3Ha4uT, Halle 9HCII0
nenutesa Ha 107 m okamumBaercd Ha 7 myieit. UlTax, BTopas 3 cTEpTHIX mudp —
HOJIb. OCTaBUIYIOCT CTEPTYIO NUPPY MOKHO HAWTHU, UCTOTH3YS MPUIHAK T TUMOCTH
Ha 9 (wrm ma 11).

OnenuBanne. Bepnoe pemrenne — 12 6.

Ecin naitnen Tosbko HOIL — 6 0.

Ecau maiifien HOJIb M WCIOJB30BAH MPU3HAK JeauMoctd Ha 9 (mmm 11), HO B
pe3yabTaTe apupMeTHIecKuX OIMMUO0K MOTyUeHa HeBepHas BTOpad mudpa, To 9 0.

Ecau chopmynmupoBaH mpU3HAK JeJUMOCTH Ha 9, W HaiijeHa CyMMa CTEPTBIX
mucp, To 3 6.

Eciin KT0-T0 M3 yYaCTHHKOB HEIOCPEICTBEHHO BuIYUCUT 31!, mpuBejis BbIYuC-
JieHus B paboTe, U HUTJIE He OMIMOETCS, TO 3a TAKO MOJIBUT OH TaKKe 3aC/TyKIUBACT

12 6.



4. Nmeerca 10 tups. 3BeCTHO, ITO CYMMApPHBI BeC JTIOOBIX YeTBLIPEX THPb 0O0JThb-
11e CyMMapPHOTO Beca JIIOOBIX TPEX U3 OCTABIINXCS I'Upb. BepHO i1, YTO CyMMapHBIii
BEC JIIOOBIX TPEX TUPDb OOJIBIIE CYMMAaPHOTO BECa JIIOOBIX JIBYX U3 OCTABIINXCS THPD?!

OTBeT: BepHO.

Pemntenne. I[lycts Beca rupb 1 < 22 < ... < Z19. [lo yemoBuio,

1+ Xo+ X3+ x4 > Tg+ Tg + T1g. (1)

JTokazkeM, 9TO x1 + o + T3 > Tg + T19. elicTBUTEILHO, €CN 9TO HE TakK, T. €.
T1 + X9 + T3 < Tg + T19, TO CJAOKHUB TO HEPABEHCTBO C HEPABEHCTBOM T4 < g,
TOJIYIUM TPOTHBOPEUNE ¢ HepaBeHCTBOM (1).

MTak, cyMMapHBIil BeC TPEX caMbIX JIETKUX THPb 0OJIbIIE CYMMapHOTO Beca JBYX
CaAMBIX TSKEIBIX THPb. SHATHUT, CYMMaPHBI BeC JI0OBIX TPEX IUpb OOJIBIIE CYyMMap-
HOTO Beca JIIOOBIX JIBYX U3 OCTABIINXCS THPbD.

OneununBanue. Beproe perenne — 13 0.

5. Tlo mpomsBosibHOMY TpeyroabHuky K LM mocTpomnn mecTb KBaaparos (A,
B, C, D, E, F) tak, Kak MOKa3aHO Ha PUC.

o

O

Joxarkure, aro cymma tromaeil ksaapaTos A, B u C' B Tpu pa3a OOJIbIIE CyMMBI
mwiomaeir kpagaparos D, F u F.

Pemenne. [lycts croponnt kBajipatos A, B, C, D, E, F' paBHbBI COOTBETCTBEHHO
a, b, c,d, e, f; ZLKM =a, ZKML =03, ZMLK = 7.

[Ipumennm TeopeMy KOCHHYCOB KO BCeM TPEYTOJbHUKAM Ha, PUC., TPHIEM K Tpe-
yronsuuky K LM tpuzxksl (mpu 3ToM yuaurbBaeM, 4ro cos(180° — a) = — cos a):

a® = f2+e* +2fecosa, b =e*+d*+2edcosB, c*=d*+ f*+2df cos,
d* = f?+e* —2fecosa, f>=e*+d* —2edcosB, €*=d*>+ f*—2df cosy.
IToc/te CI0ZKeHNs MECTH PABEHCTB I OYeBIJIHBIX TIPeoOPa30BaHTIl Oy M
A2+ 0+ =3(d*+ e+ f?),

YTO U TPeOOBAJIOCH JIOKA3ATh.
OneununBanne. Bepuoe perenne — 14 6.



6. Pemmure nepapenctso (z — 4)°% + (v — 2)% < 256.
OTtBeT: [2;4].
Pemrenue. I[lepenumiem HepaBeHCTBO B BUIE

<m;4)8+<x;2)8<1' "
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Pemus coBMecTHO T HepaBeHCTBa, IIOJTYYIUM
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2 <z <4 (3)

Urak, yciaosue (3) HeoOxoanMo s BbimosrHeHns Hepasencrsa (1), Tlokaxkem, 4ro
OHO U JIOCTATOYHO. [IeiicTBUTeNBbHO, B cUTy (2) u (3) MMeeM [EMOUKY HEPABEHCTB

z—4\° z—2\° <
(57) < (5) <
MozKHO OBLITO TAKZKe PEIIATH 33,149y, HCCIeIYsT (¢ MOMOIIbIO TIPOM3BOIHOMN ) (hyHK-
mmo f(z) = (z —4)8 + (v — 2)8.
OnenuBanue. Beproe pemenne — 13 6. Eciu umib mokasaHo, 9To HePaBEeHCTBO
He BBIIOJIHAETCS BHE OoTpe3Ka [2;4], To 3 6.
Yy =2 —y+1;
7. Pemuth cucremy ypaBHeHmii { yz =2y — z + 1;

zx=2z—x+ 1.
1£+5
OrBeT: T =Yy =2 = 7

1
Pemtenne. 113 nepBoro ypaBHeHUS CHCTEMBI MOJTyIaeM Yy = 2 — 1 Breném
x

Tz —4
2

x—2 _4—93+:1:—2
2 | 2 2

1
dbyuknuio f(zr) =2— Tr 1 Torna y = f(x). Anasoruauo u3 2-ro u 3-ro ypaBHeHUIl
x

cucrembl nostyaaeM z = f(y) u x = f(z). Samerum, uro f(r) Bo3pacTaeT Ha IpoMe-
xyTKax (—o0; —1) u (—1;+00). Ecma < —1,roy = f(z) > 2,2 = f(y) > f(2) =2
uz = f(z)> f(2) >0, 9T0 IPUBOAUT K IPOTHBOPEIHIO.

Urax, x > —1. Cucrema He MeHAETCS TPHU IUKJIMIECKOI TTePECTaHOBKe Tepe-
MEHHBIX, II0STOMY CIIpaBe/JINBLI TaKzKe HepaBeHcTsa iy > —1 u 2z > —1. Tenepn u3
yenosuit y = f(x), z = f(y), © = f(2), tne f(x) — Bospacraiomas yHKIHS Ha
npoMexkyTKe (—1;400), JerKo MOMYyUdTh, UTO & = Yy = 2. JIeHCTBUTEIBLHO, €CIHI
x>y, 10y = f(z)> fly) =z2zuz=f(y) > f(2) = — noryunsach TpoTuBoO-
peunBas IEemouKa HePaBeHCTB T > y > z > x. IIpeamnonoxkenne © < Y IPUBOIUT K
IPOTHBOPEUYUBLIM HepaBeHCTBAM & < ¥y < z < x. TakuM 00pa3oM, B CHJIY CHCTEMbBI



ypaBHeHHii mMeeM T = Y, OTKy/a Tak:ke BhITeKaeT z = f(y) = f(x) = y. B urore
norydaeM r = f(x),

1
—— -2 —-1=02
r+1

IRESVS]

—9_
v 2

3ameuanne. EcTb u 60j1ee Tpo3amdHOe peleHne, KOrjia U3 mepBoro ypaBHEHUT
BBIpazKaeM Yy depe3 T, 3aTeM U3 BTOPOTo 2z depes x. [locse mocTanoBKY Hail1eHHOTO
BBHIDAZKEHUS 2 Uepe3 T B TPEThe YpaBHEHHe TOTYUINTCI YPABHEHNE OTHOCUTETHHO .
OnenunBanne. Bepuoe permenne — 13 0.

8. Tpu OKpYKHOCTH PaJUYCOM @ BIUCAHBI B YIUIBI TpeyTosbhnka ABC' n KacaioT-
cs BHEITHUM 0Opa30M OHOIT U TO# ke OKpyzKkHOCTH pagmycom b. Haiinure pammyc
OKPYZKHOCTH, OMUCAHHON BOKPYT Tpeyrosibuunka ABC, ecim pajuyc BUUCAHHON B

HEro OKPY2KHOCTH PaBE€H 7.

a+b)r
OTtBet: u

r—a )
Pemrenune. Pacemorpum Tpeyroibauk Ay BiC ¢ BepmumHAMH B IEHTPAxX TPEX

OKPYZKHOCTEI.

On nos06en Tpeyronbanky ABC' (Tak Kak UX CTOPOHBI COOTBETCTBEHHO ITAPAJIJIe/ b
HbI), & TIEHTPHI BIUCAHHBIX B HUX OKPYKHOCTE{i COBMAIAIOT (ITOCKOJIBKY PACCTOSHUST
MEKIy TapaIeTbHBIMI CTOPOHAMHU TUX TPEYTOJLHUKOB PABHBI OIHOW W TOIl Ke
BEIUYWHE @, I TOYKA, paBHOYIAJIEHHAA OT ¢TOpoH ABC, Oyner HaXOAUThCA Ha O/TU-
HAKOBBIX PACCTOAHUSX U 0T ¢TopoH Ay B1C'). Pagnyc suucamnoit 8 A; B1C} 0Kpy K-
HOCTH PaBeH I — @, a Omucanuoit — a + b (mentp O OKpyzKHOCTH pajuycoMm b Haxo-
JIATCST HA PAcCTogHun @ + b or Bepumu Tpeyroabuuk Ay BiCh). 113 mogobus umeem:
T

a+b T r—a
OmneununBanne. Bepuoe perenne — 14 6.

, e R — MCKOMBIIl paJlyc OMMICAHHON OKPYZKHOCTH.





