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Maremaruka. 10 xnacc. Bapuant MA00511 1

Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BEPHYTHIM 0TBETOM

a) Pemmre ypaBHeHME 28in(377t + X) : Cos(g+ XJ = \/§COS(2ﬂ: —X).

0) Haiinure Bce KOpHU 3TOTO ypaBHEHHUS, TPUHAIIICKAITUE OTPEKY [— 21; — n].

Pewienue.
a) [IpeoOpazyem ypaBHEeHUE:

—2cosx-(—sinx):\/§cosx; cosx-(ZSinx—\/g):O;

) 3
cosx =0 nmm SInX=7, OTKyJa

X:g+nk,mm X:%+2nn,mm X:%+2nm’ k,nmeZ.

6) C momoIIp0 TPUTOHOMETPUUECKON OKPYKHOCTH OTOEpEM KOPHU ypaBHEHUS,
NPHHAUICKAIIIE IPOMEXYTKY [— 27; — 7).

5t 3m 4t
[Tomywaem — —,——, ——.
3 2 3
2 3 4
OT1BeT: 2) E+1tk; £+2nn; _n+ 2mm, k,n,meZ; 0) _5_71:’__75’ ——n.
2 3 3 3 2 3
Copnep:xanue KpuTepus Bbanabl
O06G0CHOBAHHO TOJTYY€HbI BEpHBIE OTBETHI B 000MX MyHKTaX 2
OO60CHOBAHHO TOJTYYEH BEPHBIM OTBET B MyHKTE @ WUJIU B ITYHKTE O. 1

NN
[Tory4yeH HEBEpHBIA OTBET M3-3a BEIYUCIUTEILHON OMMUOKU, HO TIPU TOM
VMMEETCS BEPHAS OCIEA0BATENLHOCTh BCEX [IAr0OB PEIUICHUS

Pemienne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, NIEPEUUCIEHHBIX 0
BBIIIE

Maxcumanvhslii 6ain 2
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Maremaruka. 10 xnacc. Bapuant MA00511 2

[InockocTs 0 MpOXOAMT uepe3 cepeauHy pebpa AD  mIpsSMOYronbHOro
napayenenunena ABCDA B,C,D; nepnennukynspao npsmon BD; .

a) Jlokaxxurte, 4YTO Yrojl MEXIy IUIOCKOCTbIO 0 W miIockoctbio ABC pasen yriy
Mex Ly npsaMmbivi BB, u BD.

0) Haiiautre yrom Mexay IUIOCKOCTBIO O U IwiockocThio ABC, ecnu 00béM
mapanrenenunena ABCDAB,C,D, pasen 48v3, AB=2+/3 u AD =6.

Pewmienmue.
a) B npsamoyronsauke BB,D,D  yron B~ C
BB,D pasen yrimy BD,D. Ilpamas DD
mepneHauKynspHa mmockoctw  ABC. A

IIpamas BD, mepnenaukyiisspHa IIOCKOC- D

TH O. YToJd MEXAy IMJIOCKOCTSIMU pPaBEH B

Yy MEXIy NPSIMBIMHU, TEPICHIUKYISAP- SRR Y /¢
HBIMM ~ OTHUM  IUIOCKOCTAM.  IloaTomy o Tl !
MCKOMBIM  yroia paBeH Yriy MeExXIy A ’ - D

npsaMeiMu BB, u BD . 1 1
0) O6bém napamnenenunena ABCDAB,C,D, pasen AB-AD-AA = 4843.

483
—4
2J3-6

Paccmorpum npsimoyronsHelil TpeyroinbHuk BD,D . Ero xarers! pasusl DD, =4

u BD =+ AB? + AD? =,/(2\/§)2+62 — 4.3,
J3

3nauur, ZBD;D = arctg 8D _ arctg W3 _ arctg~/3,
DD, 4
cienosarenbHo /BD;D =60°.

CnenosarensHo, DD, = AA =

OTtger: 60°.
Copep:xanne KpuTepusi Bbanabl

Nmeercst BepHOE J0KA3aTeNbCTBO YTBEPXKIEHUSA IMyHKTa a, H 2
000CHOBAHHO MOJYY€H BEPHBIN OTBET B MMYHKTE O
BepHo noka3aH NMyHKT a. 1
N
BepHo pemén myHKT 6 npy OTCYTCTBUHM OOOCHOBAHMIA B ITYHKTE d
PelieHne He COOTBETCTBYET HM OJHOMY W3 KPUTEPUEB, IEpeUHC- 0
JICHHBIX BBIIIIE

Maxcumanvuwiii 6an 2
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Maremaruka. 10 xnacc. Bapuant MA00511 3

20
Pemure HepaBeHCTBO ———— <1 ———.

Penienue.
[Ipeobpasyem HepaBeHCTBO'
x-3, x? —x—20 S0 X2 3+(x+4)(x 5)20.
x—1 X% —5X x—1 x(x—5)
X—3 x+4> x+x/§)(x \/E)
Torma < x-1  x OTKy/J1a X( =0,
X#5,
Periast HepaBEHCTBO, IIOIYYaeM X e ( 1); [\/_ 5) (5; ).
OTBeT: (— o0’ —\/E]; (0;1); [\/E, 5); (5; ).
Coep:kanue KpuTepus Baansl
OO60CHOBAaHHO TIOJIYY€H BEPHBIN OTBET 2
Penienne COAEPKUT BEIYMCIUTENBHYIO OIIMOKY, BO3MOKHO, IIPUBEIIIYIO 1

K HCBECPHOMY OTBETY, HO IIPHU 3TOM HUMECTCA BEPHAA ITOCICOAOBATCIIBHOCTD
BCCX MIAroB pCIICHUS

Pelienne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBITIIC

Maxcumanvrwiit 6ain 2

16

OxpyxHocTb, BrnucaHHass B TpeyroiabHUK ABC, kacaerca cropoH BC u AC
BToukax M u N cootBerctBenHo, E m F — cepenunnl cropon AB u AC
cootBeTrcTBeHHO. [Ipsimbie MN u EF mepecekarorcs B Touke D .

a) Jlokaxwure, uro TpeyronpHuk DFN paBHOOEpeHHBIN.

0) Haiinure momans tpeyroiasuuka BED , ecnu AB =20 u ZABC =60°.

Pewmienmue.

a) [Mockompky CM =CN, tpeyromsauk MCN A
paBHOOenpennbii. Ilpsmeie EF u BC

napajuiesibHbl, T03TOMY TpeyroibHuk DFN N
nono6en tpeyronbuuky MCN , cienoBaTenbHO, D
tpeyroabHuk DFN Takxke paBHOOEIpEHHBIN:
DF =NF .

0) O6o3naunm BC =a, AC=b, AB=c. [lycTs

p — mnoaynepumerp TpeyronbHuka ABC. B M

C

[Ipennonoxum, uto a > C. Tornga
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Marematuka. 10 knacc. Bapuant MA00S11

BE=S, cF-=2 cm=ocN=poc=2tR=C
2 2 2
FD=FN-CN-cF-2tP=¢_b_a-c
2 2 2
a a—-Cc ¢
3nauur, ED=EF -FD :E_T =§ =EB, 10 ectb TpeyrompHuk BED
paBHOOEIPEHHBI.
AHayornyHo st a<cC.
[Tockonwky mpsimbie ED u BC mapamiensHsl,
/BED =180°- ZABC =180°-60°=120°.
CnenoBaTenbHO, Sgep = % BE - ED -sin120° = %-10 -10- ? =253
OtBer: 254/3.
Coaep:xaHue KpuTepus Bajbl

HNmeercst BepHOE J0KAa3aTeNbCTBO YTBEPXKIAEHUS NYHKTA da, U 3
000CHOBAHHO MOJYY€H BEPHBIN OTBET B MYHKTE O
OG0CHOBAHHO TOJYyY€H BEPHBIN OTBET B ITYHKTE 0. 2
N
HmeeTcss BepHOE [10KA3aTeIbCTBO YTBEP)KIEHHUS MyHKTAa @, U TpH
O00OOCHOBAaHHOM pEIICHUWU ITyHKTa O TOJy4Y€H HEBEpPHBIM OTBET HU3-3a
apu(pMETHIECKON OMMOKH
NmeeTcst BepHOE 10KA3aTEIbCTBO YTBEPKIACHUS IIYHKTA d. 1
N
[Ipr 000CHOBaHHOM pEIIEHUH ITyHKTa 6 MOJy4YeH HEBEPHBINA OTBET M3-3a
apu(pMETUIECKON OIIMOKHU.
N
OOGOCHOBAHHO MOJYYEH BEPHBIM OTBET B MYHKTE O C HCIOJIH30BAHHEM
YTBEPKJICHUS MYHKTA @, IPU 3TOM MYHKT @ HE BBITIOJHEH
Pelienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBITIIC

Maxcumanvuolii bann 3
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Maremaruka. 10 xnacc. Bapuant MA00511 5

15 sHBaps mjaHupyeTcsl B3ATh KpeIuT B OaHke Ha 9 MecsleB. YCIOBHS €ro
BO3BPATa TAKOBBI:

— 1-r0 yncna Kaxaoro Mecsia J0Ar Bo3pacTaeT Ha 4 % 10 CpaBHEHUIO ¢ KOHLIOM
IPEIbIIYIIET0 Mecsa;

— €0 2-10 110 14-€e 4nciIo KakKa0ro Mecsia HeoOX0JMMO BBIIIJIATHTE YacTh JI0JITa;
— 15-r0 uncna KaXxI0ro Mecsia JOIT JOJKEH ObITh Ha OJHY U Ty K€ BEJIUYUHY
MEHBIIIe JoJira Ha 15-e Ynciao npeaplIymero Mecsua.

W3BecTHO, YTO B MATHIA MECSI] KPEAUTOBAHUS HYKHO BBIIUIATUTH 44 ThIC. pyOIIeH.
Kakyto cymmy HY>KHO BEpHYTh OaHKY B TEUEHHE BCErO CPOKa KPEAUTOBAHUSA?

Pemenne.
[Tycts cymma kpeauta paBHa S. 1o ycrmoButo goar mepea 6aHKOM MO COCTOSTHUIO
Ha 15-e 4rciio T0mHKeH YMEHBIIATHCS 10 HyJIsl PAaBHOMEPHO:

8S 2S . S

S; — ...;—; =;0.

9 9 9
[lepporo wyumcna Kaxaoro Mecsiua Ja0Ar Bo3pactaeT Ha 4 %, 3HAUWT,
MOCJIETIOBATEILHOCTh PA3MEPOB JI0JITa IO COCTOSIHHIO Ha 1-€ YKCIIo TaKkoBa:

85 2S S
1,04S;1,04.-—; ...; 1,04.-—; 1,04 - —.

9 9 9
CrnenoBaTesibHO, BBITIATHI JOJIKHBI OBITh CJICTYIOIIUMHU:
9.0,045+S.8-0,04S+S, . 2-0,045+S . 0,045+S

9 ’ 9 T 9 ’ 9
. 5.0,04-S+S 12S
B IIATBIM MCECHL BbBIIIJIATA COCTABHUT 9 = 9 . A BCCIro cneayeT
BBIITIJIIATUTH
8 2 1)\ 10-0,04 ) _
S+S-.0,04 1+§+...+§ 5)_8(1+ > j_l,ZS.

3HauuT, 0aHKy HYkHO BepHYTHh 44 000-9 =396 000 pyoOseii.
Otget: 396 000 py0aeii.

Copep:xanue KpuTepus basibl
OGOCHOBAHHO TOJTYY€H BEPHBIM OTBET 3
BepHo mocTtpoeHa wareMarudeckass MOJENb, pPEIICHHE CBEACHO 2

K MCCIIEIOBAaHUID A3TOW MOJENIM, IOJIYyYEH HEBEPHBIA OTBET H3-3a
BBIYUCIIATEIBLHON ONIMOKHU

BepHo mnocrtpoeHa maremaTuyeckas MOJENb, U PELICHUE CBEIECHO 1
K HCCJIEJOBAHUIO 3TOM MOJENIH, IPH ITOM PELIEHUE HE 3aBEPIICHO
Pemenne He  COOTBETCTBYET HHM  OJHOMY U3  KPHUTEpHEB, 0

INEPCUNCICHHBIX BBIIIC

Maxcumanvroiu 6aun 3
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Maremaruka. 10 xnacc. Bapuant MA00511 6

Haiinute Bce 3Ha4YeHUs g, IpU KaKJIOM M3 KOTOPBIX JIIOOOE YHCIO X U3 OTpe3Ka
[3; 5] SIBJISIETCS] PELLIEHUEM YPaBHEHUS |X —a- 6| + |x +a+ 4| =2a+10.

Pemenue.
Ecimu 2a+10<0, To ypaBHEHHE pEIICHUN HE UMEET.

ITlycte a=-5. Toraa ypaBHEeHHUE UMEET BUJT |X —1| + |X —1| =0 ¥ HU OJHO YHUCJIIO U3
orpeska [3, 5] He sBiAETCA €r0 peleHueM.
ITycte @ >—5. 3anuilieM ypaBHEHUE B BUJE

x—(a+6)|+|x—(-a—4)|=2a+10.
IIpu a>-5 BepHO HepaBeHCTBO —a—4 < a+ 6, ¥ MO3TOMY pelIeHHEM YpaBHEHHS
ABJIAETCA JI000€ uuciao M3 orpeska [-a—4, a+6], mockonbKy maMHA 3TOro
orpe3ka paBHa (a+6)—(—a—4)=2a+10 u ypaBHEHMIO YIOBIETBOPSAIOT TE H

TOJIBKO TE€ TOUKHU X, CyMMa PACCTOSHMI OT KaXJOH U3 KOTOPBIX O TOYEK X =a+ 6
u X=-a—4 papna 2a+10.

OcTtanmoch BBIOpaTh T€ 3HAYEHUS «, NPU KAKIOM U3 KOTOPBIX OTPE30K
[-a—4, a+6] comepxur orpe3ok [3, 5]. DT0 BBIIOIHEHO TOrAa U TOJILKO TOIJA,

{—a—4s& {az-Z
oTKyna a > —1.

Korjaa

a+6>5; a>-1,
OTtBet: a>-1.

Coaep:xxaHue KpuTepus bajasl

OO6G0CHOBAHHO TOJTYyY€H BEPHBIN OTBET 4
C moMOIIIBI0 BEPHOTO PACCYKIACHHS TIOTY4YSHBI BCE 3HAUCHUS 8, HO OTBET 3
COJICPIKHUT JINIITHEE 3HAUYCHNE
C moMOIIbI0 BEPHOTO PACCYKJICHHUS TIOJYyUEHBI BCE PEIICHUs YPaBHEHUS 2
3amaua BEpHO CBEACHA K MCCIIEIOBAHUIO BO3MOXHOTO 3HAYEHUSI KOpPHEH 1
ypaBHEHUS
Pemenre He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, NEPEUNCICHHBIX 0
BEITIIC

Maxcumanvuolil 6ann 4
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Maremaruka. 10 xnacc. Bapuant MA00511 7

B pesynbTaTe ompoca BBIICHUIOCH, 4YTO mpuMepHO 45 % OmpolIeHHBIX
npeanoyuTaroT Kode 4aw (4ucio 45 MoJydyeHO € MOMOILIBI0 OKPYIJIEHUs 0
OJIMDKAMIIero 1e0ro Yucia).

a) MorJio Jin y4acTBOBaTh B OIIpoce pOBHO 24 yenoBeka?

6) Moruo nu yyacTBOBaTh B OIipoce MeHee 24 yenoBek?

B) Kakoe HanmeHbllIee 4uCiIo YeI0BEeK MOTJIO y4acTBOBATh B orpoce?

Pemienmue.

a) Het. Ecnu kode npeanmountaror 12 u Gojiee 4emoBeK U3 OMPOIIEHHBIX, TO 3TO
yrucno cocrtapiasier He MeHee 50 %, ecnm 11 gemoBek, TO 3TO YHCIO IIOCIIE
OKpyTJieHus cocTaBisieT 46 %, a ecu 10 win MmeHee yenoBek — To He 6osee 42 %
MOCJIE OKPYTIICHUS.

6) da. Hampumep, ecnu u3 20 onpoieHHbIX 9 4enoBeK IpeIrnounuTaioT Kode.

B) [TycTh BCero B ompoce ydacTBOBaJIO N 4eIOBEK, U3 KOTOPBIX K TMpemrmodnTaroT

koe. Torma 0,445< K <0,455, orkyma 89n<200k <91n. M3 Bcex wuacrei
n

HepaBeHCcTBa BeiuTeM 100N u pa3aenuM HepaBeHCTBO Ha —1:
9n <100(n - 2k) <11n.
3Haunt, Mexay yuciaamu 9N u 11ln gomkHO HaWTHCh yucio, kpatHoe 100 u

oompmee 0, mockomeky N—2K >0. HauMeHnsinee N, yAOBICTBOPSIONIEE ITOMY
YCIIOBHIO, MIOJYYUM W3 CUCTEMBI (€CIIM OHA pa3pelnMa B LIEJIbIX YUCIaX)

9n <100,

orkynma 9,09<n<1111.
11n >100,

[Tpu n=11 maxoawmm, uto ecimu K =5, To Bce yCIIOBUS BBITIOJHEHBI: 1—51: 0,(45),

yto Oosbiie 0,445, no menbie 0,455. 3HauuT, HauMEHbBIIIEE BO3MOKHOE YHCIIO
YYaCTHHMKOB onpoca pasHo 11.
Otgert: a) Her; 6) na; B) 11.

Copepxxanue KpuTepus Baaabl
[Tosryuenbl BepHble 000CHOBaHHbBIE OTBETHI B MYHKTAX @, O U 8 4
[lomyuenbl BepHbIE OOOCHOBAHHBIE OTBETHl B MyHKTax a u 0, au0O 3

IMOJIYy4YCHbI BCPHBIC 00OCHOBaHHBLIE OTBETHI B IIYHKTax a " 6, 1100
IOJIY4YCHBI BCPHBIC 000CHOBaHHEIE OTBETHI B ITYHKTax Oue

[ToyueH BepHBI 0OOCHOBAHHBIA OTBET B MYHKTE 6, MYHKTHI @ U O HE 2
pEIIICHBI
[TpuBenéH npumep B MyHKTE 6, IYHKTHI @ U 8 HE PEIICHBI, JIMOO MOJIyYCH 1
BEPHBIN 000CHOBAHHBIM OTBET B IYHKTE @, MYHKTHI O U 6 HE PEIICHBI
Pemenrie He COOTBETCTBYET HM OJHOMY U3 KPHUTEPHEB, IMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvuwviu 6ann 4
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Marematuka. 10 knacc. Bapuant MA00512

Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BEPHYTHIM 0TBETOM

a) Pemure ypaBHeHHe 23in(g— xj-cos(7+ Xj \/_Sln(n X)

0) Haiinure Bce KOpHU 3TOTO YpaBHEHHUS, TPUHAIIICKAIIUE OTPEKY [— 3m; — 21t] :

Peuienue.
a) [IpeoOpaszyem ypaBHEeHUE:

2C0s X -sinX =+/3sinx: sinx-(Zcosx—\/§):0;
) 3
sinX =0 wuim COoS X :7, OTKyJa

X =K, wiun X:i%+2nn, k,neZ.

6) C momoIIp0 TPUTOHOMETPUUECKON OKPYKHOCTH OTOEpEM KOPHU ypaBHEHUS,

NpUHAJISKAIINE TIPOMEKYTKY [— 3m; — Zn] .

A

—3x

[Monydaem —3m, — @ —2T.
6
13w
OtBeTt: a) Ik ; +— +27tn k,neZ;06) -3n, —-—, —2=x.
6 6
Copep:xxanue KpuTepus Banbl

O00CHOBAaHHO MOJYYEHBI BEPHBIE OTBETHI B 000MX MYHKTAX 2
OOOCHOBaHHO MOJIY4YEH BEPHBIIl OTBET B MyHKTE @ WM B IIYHKTE 0. 1
NJIN
[Tonmy4yeH HeBEpHBI OTBET M3-32 BEIUMCINUTENBHONM OMMOKH, HO IIPH 3TOM
MMeeTCsl BEpHas II0CIeI0BATEIbHOCTh BCEX LIIAr0B PEIICHUS
Perienne He COOTBETCTBYET HM OJHOMY U3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvuolii bann 2
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Maremaruka. 10 xinacc. Bapuant MA00S512 2

[InockocTe 0 MpOXOAMT uepe3 cepeauHy pebpa AD  mIpsSMOYronbHOro
napayenenunena ABCDA B,C,D; nepnennukynspao npsmon BD; .

a) Jlokaxxurte, 4YTO Yrojl MEXIy IUIOCKOCTbIO 0 W miIockoctbio ABC pasen yriy
Mex Ly npsaMmbivi BB, u BD.

0) Haiiautre yrom Mexay IUIOCKOCTBIO O U IwiockocThio ABC, ecnu 00béM
napayenenunena ABCDAB,C,D, pasen 10433, AB=+/11 u AD=5.

Pewmienue.
a) B mnpsamoyronsauke BB,D;D yron B~ C
BB,D pasen yrny BD,D. Ilpamas DD
mepneHauKynspHa maockoctw  ABC. A
[Ipsmas BD, mepnenaukyispHa II0CKOC-

TH 0. YTOoJd MEXAy IJIOCKOCTSIMU PaBEH B
Yy MEXIy NPSIMBIMHU, TEPICHIUKYISAP- SRR Y /¢
HBIMM ~ OTHUM  IUIOCKOCTAM.  IloaTomy o Tl
UCKOMBIM  yrojl paBeH Yy MEXIy A ’ - 5
npsaMeiMu BB, u B/D. 1 1

0) O6vém mapamnenenunena ABCDABC,D, pasen AB'AD-AA&:10\/§.

104/33
NI 23

PaccmorpuMm  mpsaMoyronaeHbeii  TpeyroabHuk BD;D. Ero xarersl paBHbI

2
DD, =243, BD =+ AB? + AD? = \/ﬁ +5% =
—arctg\/—

CnenosarensHo, DD, = AA =

BD
3nauut, /BD,D =arctg—— = arct

cienosarensno ZBD;D =60°.

OtBet: 60°.
Copep:xanne KpuTepus banbl

HNmeeTcss BepHOE [10OKA3aTE€IbCTBO YTBEPXKACHUS TMYyHKTA d, H 2
000CHOBaHHO MOJTY4Y€H BEpHBI OTBET B MyHKTE O
BepHo noka3aH NMyHKT a. 1
N
BepHo peliéH nyHKT 6 npu OTCYTCTBUM OOOCHOBAHMI B MYHKTE a
PemieHne He COOTBETCTBYET HU OJHOMY U3 KPHUTEpPHUEB, IEpeyHcC- 0
JICHHBIX BBIIIIE

Maxcumanvuwiii 6an 2
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Maremaruka. 10 xinacc. Bapuant MA00S512 3

18 — x% — 3x 3
Pemnre HepaBeHCTBO —— < 1+——.
X“+6X X+ 2

Pemienue.
[IpeobpazyemM HepaBEeHCTBO:

x+5 x’+3x-18 . x+5  (x+6)(x-3)

>0; >0.
X+2  x%+6X X+ 2 X(x+6)
x+5+x—320’ (X+3)(X_1)20,
Torma < Xx+2 X OTKyJa X(x+2)
X # =6, X # —B.

Pemas HepaBeHCTBO, mofTydaeM X € (—oo; - 6); (— 6; —3]; (—2; 0); [1; oo).
OtBert: (—0; —6); (-6, -3]; (—2;0); [L «).

Conep:xanue KpuTepus Baibl
OO60CHOBaHHO MOJTyY€H BEPHBIN OTBET 2
Pemenre coepHUT BEIYUCIUTEIBHYIO OMIMOKY, BO3MOXKHO, IPHBEIIIYIO 1

K HCBECPHOMY OTBETY, HO IIPHU 3TOM HUMECTCA BEPHAA ITOCICOAOBATCIILHOCTD
BCCX MIAroB pCIICHUA

Pelienne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBITIIC

Maxcumanvrwiit 6ain 2

16

OxpyxkHocTb, BnucaHHass B TpeyroidbHUK ABC, kacaerca cropoH BC u AC
BToukax M u N cootBerctBenHo, E m F — cepenunnl cropon AB u AC
cootBeTrcTBeHHO. [Ipsimbie MN u EF mnepecekarorcs B Touke D .

a) lokaxure, uro TpeyronpHuk DFN paBHOOEIpEHHBIN.

0) Haiinure momans tpeyroiasuuka BED , ecnu AB =28 u ZABC =60°.

Pewmienue.
a) [Mockomeky CM =CN, tpeyrompaunk MCN A
paBHOOenpennbii. Ilpsmeie EF u BC

napajuiesibHbl, TMOATOMY TpeyrojbHuk DFN N
nono6eH tpeyronbHuky MCN , ciepoBatenbHoO, E D
tpeyroabauk DFN  Takke paBHOOEAPEHHBIN:
DF =NF.

0) O6o3naunm BC =a, AC =b, AB=c. Ilyctb
p — mnonynepumerp TpeyronbHuka ABC.

B M C

[Ipennonoxum, uto a > C. Tornga
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Marematuka. 10 knacc. Bapuant MA00512

BE=S, cF=2 cMocN=p-c=2tP=C
2 2 2
FD=FN=CN-CF=2%P=¢ b _a-c,
2 2
a a—-C C
3uaunt, ED=EF-FD =55 T5° EB, 10 ectb TpeyrompHuk BED
paBHOOEPEHHBIH.
Amnanoruyso mist a<cC.
[Tockonbky npsmbie ED u BC mapannensHsi,
/BED =180° - ZABC =180° - 60° =120°.
CnenoBaTenbHO, Sgep = % BE - ED -sin120° = %-14-14 : ? =493
Ortser: 49+/3.
Copep:xanue KpuTepusi Bbanabl

HNmeeTcss BepHOE JOKA3aTeNbCTBO YTBEP)KIEHUS TYHKTa a, W 3
000CHOBaHHO MOJTY4Y€H BEpHBI OTBET B MyHKTE O
OO00CHOBaHHO MOJTyY€H BEPHBIN OTBET B IIYHKTE 0. 2
NJIN
Hmeercss BepHOE [0KA3aTeIbCTBO YTBEP)KICHHUS MyHKTAa @, U TpH
O00OCHOBaHHOM pEIICHWU ITyHKTa O TOJYy4YeH HEBEpHBIM OTBET HU3-3a
apu(METUIECKON OIIMOKU
HmeeTcst BepHOE T0KA3aTEIBCTBO YTBEPKIACHUS IyHKTA . 1
NJIN
[Tpr 000CHOBaHHOM pEIIEHUH MTyHKTA O TOJyYeH HEBEPHBIN OTBET M3-3a
apu(pMETUIECKON OIIMOKHU.
NJIN
OOOCHOBAaHHO TIOJYYEH BEPHBIM OTBET B MYHKTE O C HMCIOJIb30BAHHEM
YTBEPXKACHHsI MYHKTA @, TPU 3TOM MTYHKT @ HE BBINOJIHEH
Pemmennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHEB, NMEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvuulii 6ain 3
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Maremaruka. 10 xinacc. Bapuant MA00S512 5

15 sHBaps maHUpyeTcs B3SATh KpeAUT B OaHke Ha 15 MecsieB. YcIoBusi €ro
BO3BpaTa TaKOBBI:

— 1-ro uncna Kaxxaoro mMecsia JoJir Bo3pactaer Ha 4 % Mo CpaBHEHUIO ¢ KOHIIOM
MpEAbIIYIIEro MecsIIa;

— €0 2-10 110 14-¢ 4ncio Kakaoro Mecsina HeoOX0UMO BBIIIATUTE YacTh JI0JITa;
— 15-r0 uncna KaxI0ro Mecsia JOIT JOJKEH ObITh Ha OJHY U Ty K€ BEJIUYUHY
MEHbIIIE J0oJiTa Ha 15-€ YUCII0 MPeAbIAYIIEero Mecsia.

N3BecTHO, YTO B BOCBMOW MECSIl KPEAUTOBAHUS HYXKHO BBIIUIATUTH 29 ThIC.
pyOneii. Kakyro cymMmy HYXHO BEpHYTh OaHKy B TEUYEHHE BCETO CpOKa
KpEeAUTOBaHUsA?

Pemenue.
[Tycts cymma kpeauta paBHa S. 1o ycrmoButo goar mepea 6aHKOM MO COCTOSTHUIO
Ha 15-e 4rcIiio T0HKeH YMEHBIATHCS JI0 HyJIsl pAaBHOMEPHO:

14S 2S . S

S, =—,; ..., —;,—=,0.

15 15" 15
Ilepporo wuymcna Kaxaoro Mecsina Ja0Ar Bo3pactaeT Ha 4 %, 3HAUWT,
MOCJIETIOBATEILHOCTh PA3MEPOB JI0JITa IO COCTOSIHHIO Ha 1-€ YHCIIo TaKkoBa:

14S 2S S
1,04S;1,04-——; ...;1,04-—:; 1,04 -—.
15 15 15

CHeI[OBaTeHBHO, BBIIIIIAThI JOJIDKHBI OBITh CJICAYIHOIINMMU:

15-0,04S +S , 14-0,04S+S . |, 2-0,045+S . 0,04S +S

15 15 15 15
. 8-0,04-S+S 132S
B BoCcpMOIi Mecsill BbIILIATa COCTABUT 15 = 5 A Bcero crenyer
BBIITIJIIATUTDH
14 2 1)\ 16-0,04 \
S+S-O,04(1+E+...+E E)—S(l+ > j—l,SZS.

3naunt, 6anKy HY>kHO BepHYTh 29 000-15=435000 pyOseii.
OrtBet: 435 000 pybaeit.

Copep:xanue KpuTepus basibl
OGOCHOBAHHO TOJTYY€H BEPHBIM OTBET 3
BepHo mocTtpoeHa MareMarhdeckass MOENb, PEIICHHE CBEICHO 2

K HCCICOOBAaHUIO ATOM MOJC/IH, II0JYYCH HCBCpHBIﬁ OTBET H3-3a
BBIYMCIIUTEILHON ONTNOKH

BepHo mnocrtpoeHa maremaTuyeckas MOJENb, U PELICHUE CBEIECHO 1
K HCCJIEJOBAHUIO 3TOM MOJENH, IPH ITOM PELIEHUE HE 3aBEPILIEHO
PemieHne HE  COOTBETCTBYET HHM  OAHOMY M3  KPUTEPHEB, 0

INEPCUNCICHHBIX BBIIIC

Maxcumanvroiu 6aun 3
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Maremaruka. 10 xinacc. Bapuant MA00S512 6

Haiinute Bce 3Ha4YeHUs g, IpU KaKJIOM M3 KOTOPBIX JIIOOOE YHCIO X U3 OTpe3Ka
[3; 4] ABJISIETCS] PELIEHUEM YPaBHEHUS |X —a- 5| + |X +a +ﬂ =2a+6.

Pemenue.
Ecnu 2a+ 6 <0, To ypaBHEeHHE pelIeHUI HE NMEeET.

Ilycte a=-3. Toraa ypaBHEeHHE UMEET BU/I |X - 2| + |X - 2| =0 ¥ HHA OJIHO YHUCJIIO U3
orpeska [3, 4] He sABIsSETCS €r0 pELIEHUEM.
ITycte a>—3. 3anuiiieM ypaBHEHUE B BUE
x—(a+5)|+|x—(-a—1)|=2a+6.

IMpu a>-3 BepHO HEPaBEHCTBO —a—1<a+5, U MO3TOMY pelICHHEM ypaBHEHUS
ABjIgeTCA J000e uuciao u3 orpeska [-a—1, a+5], mockonbky uMHA 3TOrO
orpe3ka paBHa (a+5)—(-a-1)=2a+6 u ypaBHEHMIO YIOBIECTBOPSAIOT TE€ H
TOJIBKO T€ TOYKH X, CYMMa PaCCTOSHHUI OT KaKI0H M3 KOTOPBIX 10 TOYCK X =a+5
u X=—-a—-1paBHa 2a+6.
Ocraiioch BBIOpaTh T€ 3HAYCHHS d, NPU KAKIOM U3 KOTOPBIX OTPE30K
[-a—1, a+5] coumepxur orpe3ok [3, 4]. D10 BHIIONHEHO TOrga M TOJIBKO TOIJA,
Kor/1a

-a-1<3, |ax>-4,

a+524; a=-1,
OtBer: a>-1.

oTKyza a > —1.

Copnep:xanue KpuTepus Bbanabl

OO60CHOBAHHO TOJYY€H BEPHBIN OTBET 4
C noMmol111bI0 BEPHOTO PACCYKICHUS MOTYyYEHbI BCE 3HAUCHUS 8, HO OTBET 3
COJICPIKHUT JIMIITHEE 3HAUCHUE
C moMoIIbI0 BEPHOTO PaCCyKICHHSI OJTYYEHbI BCE PEIICHUs YPABHEHUS 2
3ajaya BepHO CBEAEHA K MCCJIEIOBAHUIO BO3ZMOXHOTO 3HAYEHUsI KOpHEH 1
ypaBHEHUS
Pelienre He COOTBETCTBYET HU OJAHOMY M3 KPUTEPHUEB, NEPEUNCICHHBIX 0
BBIIIIE

Maxcumanvuwlii 6ain 4
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Maremaruka. 10 xinacc. Bapuant MA00S512 7

B pesynbraTe ompoca BBIICHUIOCH, 4TO mnpumepHo 47 % ONpOLIEHHBIX
npeanoyuTaroT kKode yaw (4ucio 47 MOoJyyeHO C TMOMOILIBI0 OKPYIJEHUs 0
OJIMDKAMIIero 1e0ro Yucia).

a) MorJio Jin y4acTBOBaTh B OIIPOCE POBHO 28 YeIOBEK?

0) Morio Jiu y4acTBOBaTh B OMpOce MeHee 28 4eIoBeK?

B) Kakoe HanMeHbIIIee YnCio YeI0BeK MOTIIO Y4acTBOBATh B ompoce?

Pemienmue.

a) Het. Ecnu kode npennmountaror 14 u Gojiee 4eIoBEeK M3 OMPOIIEHHBIX, TO 3TO
guciio cocrapiseT He MeHee 50 %, a ecim 13 wim MeHee YeoBeK — TO He Ooliee
46 % mocye OKpyTJICHHUS.

6) da. Hampumep, ecnu u3 19 onpoieHHbIX 9 4eT0BeK NpenoyuTaoT Kode.

B) [IycTh Bcero B onpoce ydacTBOBaJIO N 4YeIOBEK, U3 KOTOPBIX K MPEeAaImoYnTaroT

kode. Torma 0,465< E <0,475, orkyma 93n<200k <95n. M3 Bcex wuyacteh
n

HepaBeHcTBa BbiuyTeM 100N 1 paznenum HEpaBeHCTBO HA —1:
5n<100(n—-2k)<7n.
3HAUMUT, MEXIY 4YHMCIaMH SN W /N JOJDKHO HAWTUCh 4ucio, KpatHoe 100 u

oompmee 0, mockombky N—2K >0. HauMeHnsiiee N, yAOBICTBOPSIONIEE ITOMY
YCIIOBUIO, TIOJYYUM U3 CUCTEMBI (€CJIM OHA pa3pelInMa B eJbIX YUCiax)

5n <100,

otkyna 14,28 <n < 20.
7n>100, %

[Tpu n=15 Haxomum, 4to eciau K =7, TO BCE yCIOBHUS BBIMOJHCHBI: %: 0,4(6),

yro Oonpme 0,465, Ho menpme 0,475. 3HaunT, HAaMMEHbBIIEE BO3MOKHOE UHMCIIO
YYaCTHUKOB OIIpOCa paBHO 135.
Otgert: a) Her; 0) na; B) 15.

Copnepxxanue KpuTepus Baaabl
[Tosryuenbl BepHble 000CHOBaHHbBIE OTBETHI B MYHKTAX 4, O U 8 4
[Tomyuenbl BepHbIE OOOCHOBAHHBIE OTBETHl B MYHKTax a u 0, au0O 3

IMOJIYUYCHBI BCPHBIC 00OCHOBAHHEIC OTBETHI B IIYHKTaX a " &6, 1100
IMOJIYUYCHEI BEPHEBIC 00OCHOBAHHEIC OTBETHI B ITYHKTax Oue

[TosyueH BepHBI 00OCHOBAHHBIA OTBET B MYHKTE 6, MYHKThI @ U O HE 2
pEIIICHBI
[TpuBenéH nmpumep B MyHKTE 6, IYHKTHI @ ¥ 8 HE PEIICHBI, JIMOO IMOTyICH 1
BEepHBII 000CHOBAHHBII OTBET B MYHKTE @, yHKTHI O M 6 HE PEIICHBI
Pemenrie He COOTBETCTBYET HM OJHOMY U3 KPHUTEPHEB, IMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvnwvin 6ann 4
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