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3angaua 1. (5 6ammoB) Haiitu 3HaueHNE BRIpaKeHUsT A, ecid

e

Pewmenne.
1) Haiinem 3HaueHue BBIpOKCHUS B CKOOKaX:

313 + 2)V13-3)- 4[vi9 - 2JVi9 - 4)- (2 Vig)- (V19 -4} (V13 -3)
(is-4J 153 :
_ —6/19v13+24/13+42/19-168 _ —6+13(19-4)+ 42(/19-4) _
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|-6v13+42
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2) Torma, A=

OtBer: A=-54.

3anaua 2. (10 6aanoB) OcHoBaHMs Tpanenuu paBHbl 1 1 13, ogHa U3 OOKOBBIX CTOPOH paBHA 15\/5 ,a
YIroJl MeXAYy He ¥ OJIHUM U3 OCHOBaHUM paBeH 135°. Haiinurte miomanp Tpanemuu.

Pernenmue.
B C

VAN

H

ITo ycnosuro BC =1, AD =13 CD -15J2, /BCD =135

[IpoBenem BricoTy Tpaneuuu CH.

Torma #<HCD =135°-90° =45°, /CHD =90°. Haiinem ~CDH =45°
CnenoBarenbHo, ACHD — paBHOOeapeHHbIii 1 CH = HD.

U3 tpeyronsauka ACHD no Teopeme IIudaropa nHaitnem CH =x.

CH =HD =X, CD =152 = x? + x? = (15//2)?
2x2 =15% .2 = x =15.

Taxum o6paszom, nomyumnu CH =15.

Haiinem miomans Tpanenuu: S = @ -CH = 1+13

:15=7-15=105.

Otser: 105.



3agaua 3. (15 6aymoB) Ecniu HeKoTOpoe ABY3HAYHOE YMCIIO Pa3eiiuTh Ha MIPOU3BEACHHUE €ro IU(p, TO B
gacTHOM morydutcst 3, a B octarke 9. Ecnm ke kK cymMme KBaaparoB mudp 3TOro uymcia mpubOaBUTH
MpoU3BeCHNE ero Hudp, TO MOIYIUTCS UCKOMOe unciio. Haiitu 31o yuco.

Pemenmue.
O0603HayuM 3a X — KOJUYECTBO JECCSITKOB JBY3HAUHOIO YHCIIA, Y — KOJHWYECTBO €IUHUI] JIBY3HAYHOTO

YHUCIIa, TOT/Ia COCTAaBUM CHCTEMY ypaBHEHHH, mpuueM X,y e Z, 1<x<9,0<y<9:
10x+y=3xy+9
X2+ y? +xy =10x + V.

Pewnm BTOpoe ypaBHEHHE CUCTEMBL: X2 + Y2 +xy =3xy +9, (x—y)* =9.

10x+y=3xy+9,

X-y=3

10x+y =3xy +9,
| (Xx—y=-3.

U3 mepBoii cHCTEMBI COBOKYIMHOCTH MOMyYHM ypaBHeHHe: 3y> —2y—21=0. Pemas ero, Haiinem y =3 —
pelIeHre, KOTopoe yAoBIETBOpAET yciaoBuio 0<y<9. Torma, x=3+3=6.

U3 BTOpOil CHCTEMBI COBOKYMHOCTH TIONYydHM ypaBHeHHe: 3y2—20y+39=0, KOTOpoe He HMeeT
penrenus.

Takum oOpa3om, HCKOMOE JBY3HAYHOE YUCIO: 63.
OrtBer: 63.

7 2020218 32019

3anaua 4. (20 6amioB) /lokazars, 4TO YKCIIO 0 1e’soe.

Pemnenue.

IMocnenuss mudpa umcna 7" 3aBUCHT OT MOKA3arells CTEHEHM n W IPUHUMAaeT 3Hadenus 7, 9, 3, 1,
IPUYEM, €CIIU MOKA3aTeNlb CTENEHN n AeIuTcs Ha 4, To mociendss uudpa unciaa 7" ectb 1 (equHuna).
Yucio 3" okaHumMBaeTcs Ha oany u3 uudp 3, 9, 7, 1, npuyeM eciiu mokasareib CTENEHH n IEIUTCS Ha 4,

TO TocaenHss uudpa uncna 3" ects 1 (eauuuna).

02018 JNEeIUTCsI Ha 4 n 20" JEIUTCA

T.x. 20 neautcsa Ha 4, To 1 2020 nenurcesd Ha 4, ciegoBarensHo, 202
720202018 _32019

Ha 4. 3HaUYUT YHUCIIO T — OeIao€, T.C. B YUCIHUTCIIC ,I[pO6I/I YMCHBIIAEMOC U BbIYHUTACMOC

OKaHYMBAIOTCs TOMH ke 1udpoit 1, mosromy unciautens aenuthes Ha 10.
Yto TpedoBAIOCH 10KA3ATD.



3amaua 5. (20 6ayutoB) Halit cymmy BeeX IeIIbIX 3HAUCHUH @, IPH KOTOPBIX HEPABEHCTBO
1-ax—x?
- < 2 BBINOJIHEHO JJIS BCEX X.
X°+2X+2

Pemenne.
l-ax—x* l-ax—x°
X2 +2x+2  (x+1f+1

3aMeTI/IM, YTO 3HaAaMCHAaTCIb I[pO6I/I BCCraa IIOJIOKHUTCIICH.

[Ipeo6pasyeM HEPaBEHCTBO:

1-ax—x*< 2(x2 +2x+2), 3x? +(4+a)x+3>0

KBa[[paTHoe HCPaBCHCTBO 6yI[eT BBIIIOJIHCHO JJII BCEX X, €CIIN JUCKPUMHUHAHT KBaJPAaTHOTO YPaBHCHHA
3x% +(4+a)x+3=0 menbime 6o pase 0.

D=(4+a)?-36<0,
(a-2)(a+10)<0

+ - +

@ e
~10 2

[onyunm, uto a e[-10; 2]. CymMmMa Bcex LeNbIX 3HAYEHUH U3 STOTO MPOMEKYTKA paBHa —52.
OtBet: —52.

3agaya 6. ['pynna cTy€eHTOB cllaBajia SK3aMEH MO MaTeMaThke. YUCIo CTyAE€HTOB CIaBIINX 3K3aMEH,
0Ka3aJjock B HHTEpBAaje oT 96,8% 1o 97,6%. KakoBo HauMeHbIIe€ BO3MOKHOE YHUCIIO CTYICHTOB B TAKOMH
rpymme.

Pemenue.

Ywucnno cTyIeHTOB, HE CAABIINX dK3aMEeH, Kojiebsercs B nmpesaenax ot 2,4% 1o 3,2% ot obiiero uncia
ctyneHToB. Ecimi N - 4rciio CTYZACHTOB B TPYIINE, TO 3TO 03HAYAET, YTO HAUJCTCS HATYpPAJIbHOE YHCIIO

(He cIaBIIMX PK3aMEH CTYACHTOB) X !
0,024N < x <0,032N

0,032N > x,
0,024N < x;

N > L,
0,032

N < X :
0,024

N> X‘1000,
32

N < X100,
24

250x 125x

<N<——,
3

31,25x < N < 41% X

Haumensiiee BosmoxkHoe yricio N gocturaercs npu X =1—=>N =32
OTtBer: 32.
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3angaua 1. (5 6atos ) Haiitu 3HadeHue BRIpaKEHHS A, eclin

(2i5-1) AVi3+2) g ] )
A_(JENE A9+ 5. 13 r-i3).

Pemenue.

Az[(ﬁji%iﬁ—@)}(?_m):wﬁ_‘/ﬁ):(28+4@X7_m):144

OTtBert: 144.

3agaua 2. (10 6amioB) MeHblliee 0OCHOBaHHE IPSIMOYTOJIBHOM Tpaneuu paBHo 12,5 cm, a Gosbiast
JIaroHaJb sBJIsE€TCS OMCCEKTPUCOM yriia mpu OoJiblieM ocHoBaHUM U paBHa 20 cM. Haiitu miomans
TpanenuH.

Pemienue.
B C

D
A H

ITo ycnosuro BC =12,5; BD = 20; Z/CDB = ZBDA.
Tak xak BC|| AD, T0 ZCBD = ZBDA. Tpeyronsuuk BCD paBHoOeapeHHbI 1 BC =CD =125.
[IpoBenem BeicoTy CH . BBeaem o6o3nauenus: CH =h, HD = x.

[Mpumensis Teopemy [Tudaropa mis tpeyroiasaukoB AABD n ACHD , noay4yum cucteMy U3 IBYX
YpaBHEHUM:

h=+(125)? —x?;
h=1/(20)2 - (125 + x)2.

PewmuB 3ty cucremy, Haiigem, 4to x=3,5; h=12.
125+16

Torma, HaiigeM omans: S = 12=171

Orser. 171.



3agaua 3. (15 6amioB) Cymma nugp Tpex3HayHoro ymcia paBHa 11, a cymma kBajgpaToB HH(p 3TOTO
yucia paBHa 45. Ecnu oT uckoMoro uucia oTtHATH 198, TO MOTYyYUTCS YUCIO, 3alIMCAHHOE TEMHU XKe
nudpamu B oOpaTHOM nopsake. Halitu 3to ymcno.

Pemenne.

O003Ha4YMM 332 X — KOJIMYECTBO COTEH TPEX3HAUHOTO YMCIA, Y — KOJUYECTBO JIECATKOB TPEX3HAUYHOTO

YUCIA, Z — KOJIMYECTBO EIMHHUII TPEX3HAYHOI'O YMCJIA, TOIZA COCTAaBUM CHCTEMY YPaBHEHHMH, IpPHYEM
X,¥,2e€Z,1<x<9,0<y<9,0<z<9:

X+y+z=11

X2 +y% +2% = 45;

100x+10y +z-198 =100z +10y + x.

N3 Tperbero ypaBHEHUs CUCTEMBI, IOJIYUUM: X =Z+2.
Torma, u3 NepBOrO ypaBHEHMs CUCTEMBL: Yy =—2Z+9.

PelnM BTopoe ypaBHEHHe cucTeMbl: X- + Y2 + 2% =45, (Z + 2)2 + (9 - 2y)2 +2° =145, 322 ~167+20=0.
Pemrast ero, maiimem Z=2 — pelieHue, KOTOpoe ymoBieTBopseT ycmoBuio 0<z<9, zeZ. Torxa,
X=2+2=4,y=9-4=5.
Takum 0Opa3om, HCKOMOE TPeX3HaYHOE Yuciio: 452.

OtBert: 452.

3 20202017 _ 7 2018

3anaua 4. (20 6amioB) /lokazars, 4TO YKCIIO — 10 1esoe.

Pemenne.

IMocnenustst ppa grcna 3" 3aBHCHT OT TOKa3aresst CTENEHH N W MPUHUMaeT 3HadeHus 3, 9, 7, 1,
NPUYEM, €CJTH MTOKa3aTesb CTEINIeHH n JAeNUTCs Ha 4, To moceanss mudpa unciaa 3" ects 1 (exuHuUIA).
Yucio 7" okaHuuBaeTcs Ha Oy u3 wudp 7, 9, 3, 1, npuyeM eciii mokasareib CTENCHH n AEIUTCS Ha 4,
TO mocennss mudpa yncna 7" ectsb 1 (eauuuna).

T.x. 20 menutcs Ha 4, To u1 2020 nenutcs Ha 4, clIea0BaTENLHO, 2020°°Y nemurcsi ma 4 u 20'® nenmres Ha

3 20202017 _ 7 2018

4. 3HAQYUT YHUCIO T — nejIoe, T.€. B YHUCIHUTCIIC I[pO6I/I YMCHBIIAEMOE W BBIYUTAECMOC

OKaHYMBAIOTCS TOM ke 1udpoit 1, mosromy unciautens aenuthes Ha 10.
Yto TpedoBaIOCH 10KA3ATD.



3agaua 5. (20 6amioB) Haiitn HamOomblnee Ieoe 3HAUYCHUE a, IPU KOTOPOM CHCTEMa HEPaBEHCTB

X2 +ax—2
—3<————— <2 BbHINONHIETCS IPU BCEX X.
X“—x+1
Pemenue.

x> +ax—2  x*+ax—2

xz—x+1_( 1}2 3
x—=| +=

3aMeTI/IM, YTO 3HaAMCHATCIb I{pO6I/I BCCraa IIOJIOKUTCIICH.

2 4

[Ipeo6pa3zyeM HEPABEHCTBO:
—3(x2—x+1)< X +ax—2< 2(x2—x+1), —324+3x—3< X2 rax—2< 2x2 —2x+ 2.
[Moy4rMm cUCTEMY HEPaBEHCTB:

—3x2+3x—-3< x?+ax—2,

X2 +ax—2 < 2x* —2x+2;

4x* +(a-3)x+1>0,

x? —(a+2)x+4>0.

KBanpaTHoe HepaBeHCTBO 4x2 +(a+3)Xx—5>0 OymeT BHIIOTHEHO I BCeX X, €CIM JUCKPUMHHAHT
KBaPaTHOTO ypaBHeHus 4x° +(a+3)x—5=0 mensme 0, T.e.

D=(a-3)?-16<0, (a-7)(a+1) <0, -1<a<7.

KBanpaTHoe HepaBeHCTBO X° —(a+2)Xx+4>0 OymeT BBHIIOTHEHO I BCEX X, €CTM JUCKPHMUHAHT
KBAJIPATHOTO ypaBHEHHs X —(a+2)X+4 =0 mewnbre 0.

D=(a+2)?-16<0, (a-2)(@a+6)<0, —6<a<2.

CnenoBarenbHO, 00a HEpPaBEHCTBA BBIMOJHSIIOTCS JJIs BCeX a € (— 1;2) U HauOoJiplIee IEeNI0e 3HAUCHUE

a=1.
Orser. 1.

3amaua 6. (30 6amtoB) ['pymnmna cTyIeHTOB caBajia S5K3aMEH 110 MaTeMaThKe. UHCiI0 CTYAEHTOB CIABIINX
9K3aMeH, OKa3ajioch B wuHTepBaie oT 97,8% mo 98,2%. KakoBo HamMeHbIIEE BO3MOXKHOE YHCIIO
CTYJICHTOB B TaKOU rpyIiIe.
Pemnenue.
Uucrno cTyIeHTOB, HE CAABIIMX 3K3aMeH, Kosebnercs B npenenax ot 1,8% no 2,2% ot oburero uncna
cTyneHToB. Eciu N - 4Mcno CTyJIeHTOB B IPyIINe, TO 3TO 03HAYAET, YTO HANAETCS HATYpalIbHOE YHCIIO
(He cIaBIIMX PK3aMEH CTYACHTOB) X !

0,018N < x < 0,022N

0,022N > x,

{0,018N <X

X
>
0,022
N < X :
0,018
N 5 X1000
22
x-1000
18
500x 900 5 N <selx
11 11 9

Haumenbiiee Bo3moxknHoe unciio N pocruraercs npu X =1= N =46.

N <

Ortser. 46.



