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Bapuant 1
Yacts B

B1. Kakyto mudpy HyKHO JIonucaTh B Ha9aao0 ducaa 86375, 9T00BI Oy IUBIIEECS YUCIIO JAeTIIOCH
Ha 457

Pewenue. Obo3HaINM Hem3BeCTHYIO Udpy 3a x. g Toro, arodsr anciao x86375 menniock Ha 45,
JIOCTaTOYHO Jiesiernd ero Ha b u 9. [TockobKy mocseinss nudpa 9ucsa - 9To 5, YUCJO0 JICJUTC Ha .
s Toro, aTobbl yncao 86375 menunoch Ha 9, HEOOXOIMMO U JOCTATOYHO, YTOOBI CymMMa ero 1nudp
r4+84+6+3+7+5=1x+29 nesmnack Ha 9. EAMHCTBEHHBIM MOAXOIAIINM BAPUAHTOM UM PHI SIBJISIETCS
r=T.

Omeem: 7.

B2. Pemure ypasuenue: %(5%3) =3—-2y.

Pewenue. Ileperecem mpaByio 9acTh ypaBHEHUsI HAJIEBO U MPUBEJIEM K OOIIEMY 3HaAMEHATEJIIO:

2y —3)(3+2y) + (1 —y))

=0,
l—y
(2y—3)y+4) _,
1—y '
Orcrona mosydaem, 9o y = 5 mm y = —4. Bamerum, uT0 Orpanmtenne y # 1 He ckasbiBaerca Ha
oTBere.
Omeem: y = % ny=—4.

B3. B okpyxuoctu nposegensr xopasl AB u AC, obpasytomue yros 130°. Uepes touku B u C
IIPOBEJIEHBI KacaTe/IbHbIE K OKPYKHOCTH, Itepecekatoriuecs B Touke M. Haitmure yron ZBMC'.

Pewenue. Tockonmbky /BAC = 130° sBisiercs BumcaHHbIM yryioMm, ~ BKC = 2/BAC = 260° u
— BAC = 360°— « BKC = 100°. ¥Yron ZBOC — neHTpaJIbHbBI, 3HAYNT,

/BOC =< BAC = 100°,

/ZMBO = ZMCO = 90° o cBoiicTBy pajmyca, IPOBEJIEHHOTO B TOUKY KacaHus. Torga n3 deTbipex-
yroabanka BMCO naxonum ZBMC = 360° — 2 - 90° — 100° = 80°.
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\.
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B4. Pemure vepasencrBo: (t — 2)y/—t2 + Tt — 6 > 0.

Omeem: 80°.



Pewenue. Haitnem OJ13: —t2 + Tt — 6 > 0, orkyzna 1 < ¢t < 6. 3amerum, 4To 3HadeHnsd t = 1 u
= 6 SBJIAIOTCA PelIeHneM HMCXOJIHOIO HepaBeHCTBa. lenepb OyjieM paccMaTpuBaTh TOJILKO 3HAUEHUs
t € (1;6). Ilpu Tux 3Ha4YeHUAX ¢ BepHO HepaseHcTBO —t2 + Tt — 6 > 0, T.e. v/ —t2 + 7t — 6 > 0, Torna
JIOCTATOYHO pPennTh HepaBeHCTBO t — 2 > 0, orkyna t > 2. Ilepecekas maiimennsiit giya u O3 u
yauTbiBas, 9to npu t = 1 u ¢ = 6 HepaBEHCTBO BEPHO, IMOJIy9YaeM OKOHYATeTbHbIH orBeT ¢ € [2;6] u
t=1.
Omsem: t € [2;6) ut = 1.

B5. Jlearuknaccuauky Cepéxke HyKHO 50 CEKYHJI, YTOOBI CIIyCTUTHCS TEIIKOM TI0 HEIOJIBUKHOMY
sckaaaropy. JBuKyruiicss 9cKaIaTop MOJHUMAET €0, CTOSINEro Ha cTyienbKe, 3a 60 cekym 1. CKOIBKO
cexyH 1 HykKHO Cepéxke, 9TOOBI CIyCTUTHCS TENTKOM IO TTOIHUMAIOIIEMYCST SCKAIATOPY 7

Pewenue. Oboznaunm paccrogume 3a 1, Torjga ckopocTh cirycka Cepéxu pabHa %, a CKOPOCTh
1

mo/ibeMa dcKajgaropa ==. Ha momammaroremcs sckaigatope Cepéxa OyIeT CIyCcKaTbCsd CO CKOPOCTBHIO

60
% — % = ﬁ, ceoBaTe/IbHO, Ha CIIyCK Ipu paborarorieMm sckanaTope Cepéxa 3arparut 300 cekyHT.

Omeem: 300.
B6. Yupocrture BhIpazkenue: (\Zr_;);_&r, ecim 0 < x < 2.
Ve
Pewenue.
Ve+2)?2=8r Vr2—dx+4 J(x—2)?2 |r-2yz (2-2)/7
N B 22 - =2 T -2 x-2 =V
v NE vz

Tak Kak 1o yciaoButo 0 < x < 2 HOJAMOJY/IbHOE BbIparXKEHHE OTPUIATEIHLHO M MOJLY/Ib PACKPOETCs CO
3HaKoM "mumHyc".

Omeem: —y/x.

B7. B paBaObGeipeHHOM TpeyroJIbHIKE BLICOTA, OIyIeHHasd HAa OCHOBaHWe, paBHA 15, a pajuyc BIIU-
caHHOU OKpyzKHOCTHU paBeH 6. HaiiinTe mioma b TpeyroabHuKA.

Pewenue. Ilycrs man paBaobeapennbiii Tpeyroibauk ABC' ¢ ocnoBanmem BC, I — TeHTp BIHU-
CAHHOI B HEro OKpyKHOCTH. B paBHOOEIPEHHOM TPEYroJbHUKE NMEHTP [ BIMCAHHOW OKPYKHOCTH Jie-
KuUT Ha Beicore AH, mpoBenenHoit K ocHoBanmio. Torma Al = AH — IH = 15— 6 = 9. Pamn-
yc I K, npoBejieHHBIII B TOYKY KacaHus ¢ OokoBoii croponoit AC, meprenmukyssipen AC. Ilo teo-
peme Iudaropa nomydaem AK = AI? — IK? = 3v/5. Tpeyromsaukun AKI u AHC' mnonoGuble:
LAKI = ZAHC = 90°, LIAK — obmuii. Torna % = Af‘—g, orkyna HC = ”Z;H = %g = 6v/5.
[Tockosbky BbicOTa AH B paBHOOEIPEHHOM TPEYTOJILHUKE SIBJISETCS MEIUAHOM, MMOJydaeM, YTO ILIO-

maas AABC pasua Sape = AH - HC = 90v/5.

A

Omeem: 904/5.
B8. Pemure ypasnenne: |2z — 1| + 2|z — 3| = 5.

Pewenue. PaccmoTpuM Tpu ciiydasi pACKPBITUS MOJTYJIEH:



1)z < 3, rorma 1 -2z —2(z —3) = 5, wm 4z = 2. Cnezoarensho, r = 1
HET;

2) % < z < 3, noiyuaem ypasaenne 2z — 1 —2(z —3) = 5, uwim 0 = 0. ToxK1ecTBO BBIIOJIHSAETCST TIPU
JI0O0OM I, 3HAYNT HOJXOIUT BECh OTPE30K I € [%, 3];

3) x > 3, rorma 2¢ — 1+ 2(z — 3) = 5, win 4z = 12. [Toaygaem & = 3 u J71s1 9TOTO CIIydasi pereHuii
HET.

Omsem: © € [3;3].

U PELICHUN B 9TOM CJIyvae

B9. Yuenuknu 9B kiacca nanucaau tect. Ecin ObI KaxK bl MAJBIUK TOIYIHI Ha 3 Gasiia OoJiblie,
TO cpeJHuil pe3yabrar KJjacca O0but Obl Ha 1,2 6assa Boie. CKOMBKO IIPOIEHTOB COCTABJISIOT B 9TOM
KJIACCe JIeBOYKU?

Pewenue. Obo3natum vepe3 & - KOJUYECTBO MAJIBIMKOB, a dYepe3 Yy - KOJIMIeCTBO jeBouek B 9B

kiaacce. [lycrs S - cymma Beex 6asiioB, HAOpaHHBIX KJIACCOM 38 TECT; TOTJA CPEIHUI Pe3yIbTaT K/iacca

paBeH ——. Ecsir 661 KazKIblil MaJbuUK KJacca HOAYUMI Ha 3 6ajia GoJibline, CyMMAPHBI Pe3yIbTaT

4y’
KJlacca ObLI Obl paBeHn S + 31‘, IIpU 9TOM Cpe,ILHI/Iﬁ pe3yJbTaT KJjiacCa CTaHET PaBEH S;_Tgf

COOTHOIIIEHNE MEXK/y CPeJIHUME OaJIIaMid COCTABUM ypaBHEHHE: S;:rT?;f = x—% +1,2. Yupomasa ypaBHeHUe

nosyanm S + 3z = S + 1,2(x + y), otkyna 3z = 1,2(x + y), te. = 0,4(x + y). Takum obpasom, B
kiaacce 40% cocraBigior MaabIuKK 1, 3Ha4uT, 60% - 1eBOUKH.
Omsem: 60%.

Ncnonmwbzysa

B10. /[muna ocnoBanus TpeyroyibHuka paBHa 36. [Ipamas, mapasenbHas OCHOBAHUIO, JEJUT ILIO-
a/1b TPEeyTroJbHUKa ronosaM. HaiiTn mimHy oTpeska 9Toil MpaMOil, 3aKJII0Y€HHOTO MEXKTy CTOPOHAMM
TPeyroJIbHUKA.

Pewenue. ToT OTPE30K OTCEKAET OT MCXOIHOIO TPEyTroJbHUKA MOJA00HBIIN eMy TpeyroJbHuK. Kcamn

IJI0IIa/Ib UCXOJHOI'O TPEYIrOJIbHUKa PaBHA S, TO IIOIIA/Jb OTCEYECHHOI'O TPEYIrOJIbHUKA — g HOCKOHbe

IIJIOMIA M TTO0GHBIX TPEYTOJIbHIKOB OTHOCATCS KaK KBaJpar Kosbdummenta momobus k, 1o k = /2.
Toma?;—ﬁ:\/ﬁ,mx:\?’/—%zl&/i
Omeem: 18+/2.

o _ €T
B11. Ilocrpoiite rpaduk dyHKIun y = —*=— u onpeje/mure, IPH KAKUX 3HAYCHAAX TapaMeTpa
npsaMagd y = a He UMeeT ¢ rpaduKOM OOIUX TOYCK.
Pewenue. Jlannas dyukius onpegenera npu ¢ # 0, x # 3. YuursiBag yciaosue x # 0, mogydaem

Yy = x%s I'pacdbukom pyuknnn y = —*=— apigercd runepboia, Ha KOTOPOii BLIKOJIOTA TOUKA € aOCIUCCOl
x = 0. PaccmaTpuBas npsaMyio y = a, napaJuieibHyI0 OCH abCIICC, HaX0ouM, 9To 1pu @ = 0 u a = —%
(mpsimast y = a TpoxoauT UYepe3 TouKy ¢ KoopjuHaramu (0, —1/3)) Her obmmx ToUeK ¢ rpaduKoM
_ X
Y= w3
Omeem: a=0u a = —%.
Y
4
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Yacts C

2 2
. 'y —xy - =6
C1. Pemmre cucremy ypaBHEHUI: 4 y ’
TY+ T —Yy=—9.
zy + (r —y) = —b.
Buera juts pernenue cucteMbl OTHOCHUTETHHO HEU3BECTHLIX ¢ = Ty U U = T — ¥, MOJIYYINM JIBa BApUAHTA:
r—y=—2, T —y=—3,
W
Ty = —3 Ty = —2.
[IepBas cucrema perenuii ne umeet. 13 mepBoro ypaBHeHusi BTOPOl CHCTEMbBI HAXOUM T = Y — 3, TOTJIa

Pewenue. IlpencraBum cucremy B CJIEIYIONIEM BHJIE: { [Ipumenum Teopemy

= _ - _9
y? — 3y + 2 = 0, cae0BaTe/ILHO, 5 " wn { v ’

; y=1
Omeem: (—1,2) u (=2,1).

C2. Haiinure Bee 3HaMeHUs NapaMeTpa @, IPU KaxKJIOM U3 KOTOPBIX MMEET €JIMHCTBEHHOE DEIeHne
ypasuenue (2a — 5)z? —2(a — 1)z + 3 = 0.

Pewerue.

1) Ecom @ = 2, ypaBHeHue sIBISICTCS JIMHEIHBIM, OHO MMEET eJMHCTBEHHOE pemenue 2 = 1.

2) Ecom a # 3, To ypashenue KpazipaTHoe. DTO ypaBHeHHE GyJeT MMETh ¢IAMHCTBEHHOE DEIICHHE
TOJIBKO B TOM CJIydae, KOIJa JUCKpUMUHAHT paseH 0

D
Z:(a—1)2—3(2a—5)=a2—8a+16:(a—4)2=o.

CrenoBaresnbho, a = 4.

Omeem: a = % ua=4.

C3. Yernbipexyronmbuuk ABC'D Bromcan B okpykHOCTh. [umaronans AC saBisiercst OUCCEKTPUCOi
yria Z/BAD n nepecekaercs ¢ quaronaiabio BD B Touke K. Haiinure KC, ecoim BC' =4 u AK = 6.

Pewenue. 3amernm, aro /BAC = ZCAD = ZCBD, xaxk yribl, obpa3oBaHHbIe ODUCCEKTPUCOI, 1
BIIMCAHHBIE YTJIbI, onupatonuecs ua oorryio ayry. Tpeyroasauku ANABC u ABKC 110100HbI IO ABYM
yIJIaM, CJIeJIOBaTeIbHO, BLIIOJIHAETCS OTHOIICHUE: % = g—g. Ecau obosnaunts nenzsecrnoe KC' = x,

HOJIyYMM KBajipaTHoe ypasuerue (x + 6) - x = 16. Pemasi ypaBaeHue, npuxouMm K oTBeTy T = 2.

B

Vi

> 4

Omeem: KC = 2.

C4. Kena npuriacuia Tomy B roctu, ckasas, 4TO KUBET B 8 MOIbe3Jie B KBapTupe HOMep 468,
a 9Taxk ckasarb 3abbLia. [lomoitas Kk gomy, Toma obHapyzKmia, 9TO JOM JIBEHaIATUITaKHbIH. Ha
KaKOM 3Tazke KuBeT zKeHs, ecyim HOMepPa KBApTUD JIOMa HAYUHAIOTCS C €IUHUIIBI, U Ha BCEX dTarxKax
OJINHAKOBOE YIUCJIO KBapPTUp?

Pewenue. Obo3HAINM KOJMIECTBO KBApTUP HA dTarkKe Yepe3 X, TOTJA B IEPBBIX CEeMU IObe3JIax
JIBEHA/IIATUITAXKHOIO JIOMa HaXOoauTcd 7 - 12 - x kpaprup. 2KeHs Kuper B 8 moabesae, 3SHAUUT HOMED ee
KBapTUPBI OOJIbIIIE MAKCUMAJIHLHOIO HOMEPa KBAPTUPHI B IPEILLIYIIEM Tobe3e: 7-12-x < 468 = 39-12.

4



Orcroma nHaxoaum orpanudenune 7r < 39. Ilockombky x - HarypasbHoe uncio, 1 < x < 5. Ocraercs
IIPOBEPUTD IMOJIYIUBIIHECT BAPUAHTHI PACIIOJIOKEHN 110 & KBAPTUP Ha dTaxKe:

1) ecrm z = 1, TO B HEepPBBIX BOCBME TO/Ibe3/ax Beero 8 - 12 = 96 kBapTup, 3HAYUT, KBAPTUPBI C
HOMepoM 468 TaMm HeT;

2) ecoit £ = 2, TO B IEPBBIX BOCBMH TOIbe3/IaX Beero 8 - 12+ 2 = 192 KBapTUPBI, 3HAYUT, KBAPTUPLI
¢ HomepoM 468 TaM HeT;

3) ;s & = 3 OKayKeTcsl, YTO B [EPBBIX BOCBME HO/Ibe3ax Beero 8 - 12 - 3 = 288 kpapTup, 3HAUUT,
KBapTUpbLI ¢ HOMepoM 468 TaM Her;

4) npu = 4 B IEPBBIX BOCBMH TI0be37ax Beero 8 - 12 - 4 = 384 kBapTHUpPBI, 3HAUUT, KBAPTUPHI C
HOMepoM 468 TaM HeT;

U, HAKOHEIl, 5) ecjii £ = 5, TO B MEPBbIX BOCBMHU Mmojrbe3siax 8 - 12 - 5 = 480 kBapTup, a B MEPBHIX
cemu Bcero 7 -12-5 = 420. Tak Kak 9 < % < 10, Toma cremaer BoIBOJ, uTO 72Kend »kupeT Ha 10 3Taxke
JioMa.

Omeem: 10 sTax.

BapuanT 2
Yacts B

K 3adanuam wacmu B npusedume moavko omeem, zanucas €20 6 omaedernmnom mecme. Ilepenu-
CHIBAMD PEWEHUE 3a40AY4U 8 YUCTNOBUK HE HYNHCHO.

B1. Kakyro mudpy HyKHO JonucaTh B KOHell uynciaa 12468, 9ToObl MOy IuBIIeecs YUCI0 JIeTII0CH
Ha 187

B2. Pemure ypaBuenue: W—;)ﬂ =1-—2x.

-1
B3. B oxkpyxuoctu nposejennr xopiabsl AB u AC, obpazytoriue yros 70°. Yepes touku B u C
IIPOBEJIEHBI KacaTeIbHble K OKPYKHOCTH, repecekaroriuecs: B touke K. Haitnaure yron Z/BKC.

B4. Pemmre nepasencrso: (y — 1)4/3 4+ 2y — y? < 0.

B5. Jesaruknaccuurie Cere HyzKHO 50 CEKYHJ, UTOOBI CIIyCTUTBCs IIENIKOM IO €JIYIIEMYy BHU3
sckasiaTopy. JIBmKymnuiicss scKagaTop OIycKaeT ee, CTOAILYI0 Ha cTyrenbke, 3a 70 cexkyn. CKoJIbKO
cexyH 1 Hy?kHO CBere, 9TOOBI CITYCTUTHCS TEITKOM 10 HEITOIBUKHOMY 3CKAJIATOPY !

a3

. Va2
B6. Yupocture BhIpazkeHue: Ty rrye ecm 0 < a < 1.

B7. B paBHOOeIpeHHOM TPEYTOJILHUKE BBICOTA, OIYIINEHHAs Ha OCHOBAHUE, paBHA 21, a paJimyc BIIU-
caHHOI OKpyzKHOCTHU paBeH 9. Haligure mioma /b TpeyrobHAKA.

B8. Pemmre ypasuenue: 2|x + 1| + |2z — 3| = 5.

B9. Vuenukn 9E kiacca namucaan tect. Ecian Obl Kaxk 1asi 1€BOYKa IOJIYUIMI Ha 5 0aJLI0B OOJIBIIIE,
TO CpeJHUI pe3ysbTarT Kiaacca ObLT Obl Ha 2 Oasuta Bbire. CKOJIBKO MPOIEHTOB COCTABJISIOT B 3TOM
KJIacCe MaJIbIUKN?!

B10. Bricora TpeyrosbHuKa, TpoBeJieHHAs K OCHOBaHWIO, paBHa 24. [Ipamas, napasuienbHas oCcHO-
BAHUIO, JIEJIUT ILIOMIA/ b TPEYTOJbHUKA TonoiaM. HailTu JyinHy 9acTu BBICOTHI, 3aKIOUEHHON MEXKTy
OCHOBaHUEM TPEYI'OJIbHUKA U IIPOBEACHHON I1apaJljIe/IbHONA IIPAMOA.

o _ T
B11. ITocrpoiite rpadux pynkumn y = 15—
npsiMasi Y = a He UMeeT ¢ IpadUKOM OOIIMHUX TOYEK.

U OIIpeJIe/INTE, PN KAKUX 3HAYEHUIX IapaMeTpa a



Yacts C

Ty +x+y =29,

C1. Pemnre cucremy ypaBHEHUIL: { J:Qy n $y2 — 6.

C2. Haiiure Bce 3HaUEHUsI mapamMeTpa a, IPU KazKJIOM U3 KOTOPBIX MUMEET €JIMHCTBEHHOE PellleHIe
ypasuenue (2a + 3)z* +2(a + 3)z +3 = 0.

C3. Yernipexyrompauk ABC'D Buucan B okpy:kHOCTB. /maronans BD gaBjsercss OHMCCEKTPHUCOI
yrita ZABC' un nepecekaercs ¢ quaronaibio AC' B touke N. Haitgure AD, ecmu BN =12 u ND = 3.

C4. Cons npuriacuia Hukuty B roctu, ckazas, 9To )KubeT B 10 morbe3/e B KBapTupe HOMep 333,
a aTaxk ckazarhb 3abbuia. [lomoitas k jgomy Hukura obHapyKuj, 9To JoM JAeBATHITaKHBbIH. Ha KakoMm
9TazKe 2KUBET COHH, €CJIM1 HOMEPa KBapTUp JOMa HA9YMHAIOTCA C € JMHUIBI, 1 Ha BCEX dTazKaX OJNHaKOBOE
YUCJI0 KBApTUP?!

Omeemut ® Bapuarnmy 2:

Bl.6 B2r=lumz=0 B3.40° Bd4zrec[-Lluz=3 B517  B6. !

B7.189v7  B8.z€[-1;] B9. 60% B10.24-12y2  Bll.a=0ua=1

S

C1. (2,1) u (1,2) C2.a=-3ua=0 C3.3V5 C4.3



