Tpennpoounasi padora Nel no MATEMATUKE
11 kanacc
3 okts6ps 2023 rona
BapuanT MA2310109
(mpouIBHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

PaGota mo MaremaTtWke COCTOMT W3 JBYX YacTed, BKIIOYAIOIIMX B CeOs
19 3anmanmii. Yacte 1 comepxut 12 3amaHuil ¢ KpaTKUM OTBETOM 0a30BOTO U
MOBBIIIEHHOTO YPOBHEH CIIOKHOCTH. YacTh 2 copepKuUT 7 3aaHuil C pa3BEPHYTHIM
OTBETOM IMOBBIIIEHHOT'O U BBICOKOTO YPOBHEHN CI0KHOCTH.

Ha BeImosiHeHHE HK3aMEHAIIMOHHOW pPAOOTHI MO MaTeMaTHUKE OTBOJMUTCS
3 yaca 55 MuHyT (235 MUHYT).

OtBeTel K 3amaHusaM 1—12 3anmceIBalOTCSI B BHJIE IEJOT0 YHCIIA HWIH
KOHEUHOU JIECATUYHOU IPOOH.

[Tpu BoimonHenuu 3ananuii 13—19 tpebyercs 3anucaTh MOJIHOE pEeLICHUE Ha
OT/ICJIHOM JIUCTE OyMaru.

IIpu BBIOJHEHWH 3aJaHUM MOXKHO I10JB30BAThCS UYEPHOBUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OILICHUBAHUHU PAOOTHI.

bannbl, mosyyeHHsle Bamu 3a BBITIOJIHEHHBIC 33/1aHUS, CYMMUPYIOTCS.

ITocrapaiitech BBITTOJTHUTHL KaK MOXXHO OOJbIIE 3aJlaHUK U HAOpaTh
HauOOJIbIIIEE KOTUIECTBO OAJIOB.

Kenaem ycnexa!

Cl'[paBO‘IHLIe mMaTrepualjbl

sin“a+cos’a=1
sin20 =2sina-cosa
C0S 20 = cos “0, —sin “a
sin(a+p)=sina-cosP+cosa-sinf
cos(a+f)=cosa-cosp—sina-sinp
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Marematuka. 11 knacc. Bapuant MA2310109 2

Yacre 1

Omeemom K Kaxcoomy u3 3adanuii 1-12 agnaemca yenoe wucno unu KoHeuHas
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

B tpeyromsauke ABC yron C pasen C
32°, AD — oOuccekrpuca, yron BAD

paBen 23°. Haligute yron ADB. Otser

JlanuTe B Tpagycax.

OtBeT:

JlaHbI BEKTOPBI 3'(1;2), 6(3;—6) u C (4;—3). Haiinure 3HadeHue BBIPAKECHUS
(a+6)-6.

OrtBer:

Hannure 00BéM MHOTOTPpaHHHKA,
BEPIIMHAMHM KOTOPOTO SIBJISIIOTCS TOUKHU
D, A, B;, D; npsamoyronsHoro

napasuiesienumnesaa ABCDAB,C,D,,
y kotoporo AB=2, AD=9, AA =5.

OrtBer:

Ha uemnmonaTte mo mpebKKaMm B BOJY BBICTYHAOT 25 CIOPTCMEHOB, CPENHU HUX
7/ npeirynoB u3 Poccuu um 10 nipeirynoB u3 IlaparBas. Ilopsiiok BBICTYIUICHUI
omnpenenseTcs xepeObEéBKoi. HaliuTre BEpOSTHOCTH TOTO, UYTO YETHIPHAIIATHIM
OyZIeT BBICTYIATh MPBITYH U3 Poccum.

OrtBer:
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Marematuka. 11 knacc. Bapuant MA2310109 3

Ecnu maxmatuct A. urpaer 6enbiMu (pUrypamMu, TO OH BBIUTPBIBAET Y IIIAXMATHUCTA
b. ¢ BepostHOocThIO 0,5. Ecnu A. urpaer 4yé€pHbiMH, TO A. BbIUIpbIBacT y b.
¢ BepositHOcThIO 0,34, [laxmatuctel A. U b. urparor ABe napTuv, TPUUYEM
BO BTOpPOW MapTuu MeHs0T 1BeT ¢uryp. Haiigure BeposTHOCTH TOro, uto A.
BBIMTpaeT 00a pasa.

OrtBer:

Pemmite ypaBHEHHME =1. Ecnu ypaBHeHHe uMeeT 0ojee OJHOTO KOpHS,

2
X" =19
B OTBCTC 3aIIUIIIUTC MCHBHII/Iﬁ n3 KOpHeI‘/’I.

OtBeT:

Haiiqure 3HaueHWe  BHIPAKEHUS ( 25x% +9y% - (5x+3y) 2 ) :(2xy) npm

S)
X=17—, y=+305.
101 y

OtBeT:

Ha pucynke u3zobpaxén rpapux dyuxmuu y= f(x). Ha ocu abeuuce oTmMedeHo
IIECTb TOYEK: Xy, Xy, Xz, X4y X5, Xg-

y“
y=f(x)

»
>

X; X X3 X, Xs Xg X

CKOIBKO M3 OTMEUYEHHBIX TOYEK IPUHAIEKUT IPOMEKYTKAM BO3PACTAHHS
ynxmn f (x)?

OtBeT:

© Cratl'pag 2023—2024 yu. r. [IyOnukaiis B UHTEPHETE WU TIEYATHBIX H3TaHUSIX 0€3 THCEMEHHOTO
cornacus Cratl 'pan 3ampenieHa



10

11

12

Marematuka. 11 knacc. Bapuant MA2310109 4

JIBa tenma, maccoi mM=10 kr kaxagoe, ABUXKYTCA C OIJUHAKOBOW CKOPOCTBHIO
v=6 M/c mox ymioM 2o APYT K Apyry. DHeprus (B JHKOYIAX), BBIACIAIOMIASNCS
mpu uX aOCOJMIOTHO HEYNPYroM COYIapeHHH, BBIUUCISACTCS 10 (Qopmyre

2 .2 .
Q=mv~sin” o, rme M — Macca B Kiwjorpammax, V. — CKoOpocTh B M/c. Halinure,

0]l KAKMM HAaMMEHBIIUM yIJIOM 20 (B Tpaaycax) JOJDKHBI ABUTAThCS TENa, YTOOBI
B PE3YJIbTATE COYNAPEHHUS BBIAEIHIOCH SIHEPruu He MeHee 90 mKoyIien.

OtBeT:

JIBe TpyOBl HamomHAIOT OacceliH 3a 8 wacoB 40 MuHYT, a oaHA mepBas Tpyda
HamoJHsAeT OacceliH 3a 13 dacoB. 3a CKOJIBKO YacOB HAIOJIHsAET OacceilH ojHa
BTOpas Tpyoa?

Otser:
Ha pucynke wu3o0paxén rpaduk QyHKIMH Ya
f (x)=kx+b. Haiinure 3Hauenne X, mpu KOTOpOM
f(x)=16. 1
() \ :
N
\\\
\
\\
Otser:

. 2
Haiigure HanOobIinee 3HaueHUEe PYHKIMKA Y = \/ -15-16x—-x" .

OtBeT:
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Marematuka. 11 knacc. Bapuant MA2310109 5

Yacrtn 2

Jlna 3anucu pewenuit u omeemos na 3aoanusn 13-19 ucnonv3yiime omoenvuolii
Jucm. 3anuuiume CHa4ana Homep 6vlnoanaemozo 3aoanusa (13, 14 u m. o0.), a
3amem nojiHoe 000cHo6anHoe peuieHue u omeem. Omeemovl 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

a) Pemure ypaBrenune Sin2X =sin ( X —3%) :

. 5nt
0) Haiinure Bce KOPHM 3TOTO ypaBHEHUS, IPUHAIIEKAIIHE OTPE3KY [7; 4t |.

B npsmoyronsnom mapamnenenunene ABCDA;B,C,D; uepes cepemuny M
nuaroHaim AC, mpoBeseHa IJIOCKOCTh O NEPHEHJMKYJIIPHO STOM JMAaroHalu,

AB =13, BC=5, AA =12.
a) JlokaxuTe, 4TO IIIOCKOCTH O COAEPKUT TOUKY D;.

0) Haiinure oTHOLIEHUE, B KOTOPOM IIJIOCKOCTB 0. JeauT pedpo A, B;.

2
3 2 —
Pemmre HepaBeHCTBO X~ +6X™ + 8x :5); 15 <5.

B wurone 2025 roma mimaHupyeTcs B3SATh KpeIUT B OaHKe Ha 8 JieT. YCJIOBHUS €ro
BO3BpaTa TaKOBBIL:

— B saHBape 2026, 2027, 2028 u 2029 romoB nmoar Bo3pactaeT Ha 22 % 110
CPaBHEHMIO C KOHIIOM MPEAbIYIIETO ro/1a;

— B sanBape 2030, 2031, 2032 u 2033 romoB nmoar Bo3pactaeT Ha 18 % mo
CPaBHEHMIO C KOHIIOM MPEAbIYIIETO ro/1a;

— ¢ (heBpasts 1Mo MIOHB KAXKJIOTO TOJ]a HEOOXOIMMO BHITUIATUTH YaCTh J0JITa;

— B HMI0JIE KXJIOTO roja JOJT JOJKEH ObITh Ha OJIHY U TY YK€ BEJIMYMHY MEHBIIIE
JI0JITa HA UIOJIb IPEABIIYIIETO r0a;

— k urono 2033 rojia KpeauT T0KEH OBITh MOJHOCTHIO TOTAIIICH.

Kakyro cymMMmy miaHupyeTcsi B3sTh B KPEAUT, €CJIU 00Iasi CyMMa BBIILIAT MOCIE
MIOJIHOTO €ro MoraiieHus coctaBuT 1649 Thicsu pyosieit?
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Marematuka. 11 knacc. Bapuant MA2310109 6

Ha cropone BC mnapamnenorpamma ABCD BbiOpana Takas Touka M, 4TO
AM =MC.

a) Jlokaxxure, 4TO IEHTP BIIMCAHHOW B TPEYTrOJIbHUK AMD OKpYKHOCTH JICKHUT Ha
muaronamu AC.

0) Haiinute paguyc BoucanHoi B TpeyronbHuk AMD oxpyxHOCTH, eciii AB =6,
BC =24, £ BAD =60°.

Haiigure Bce 3HaueHHs a, IpU KaXXJAO0M U3 KOTOPBIX YPaBHECHHUE
alx+3|+(5-a)|x-3|-6=0

HMCCT POBHO JIBa PA3JIMYHBIX KOPHAI.

Cymma mudp tp€x3zHaunoro uucia 4 paBHa S.

a) Moxet i npousBenenue 4-S ObiTh paBHO 11057

0) MosxeT i ipousBenenue A-S ObITh paBHO 11067

B) Hailnute HauMeHblliee 3HaUeHUE NTpou3BeieHUsT A4S, eciii U3BECTHO, YTO OHO
6ombiie 3978.
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Tpennpoounasi padora Nel no MATEMATUKE
11 kanacc
3 okts6ps 2023 rona
Bapuant MA2310110
(mpoHIBHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

PaGota mo MaremaTtWke COCTOMT W3 JBYX YacTed, BKIIOYAIOIIMX B CeOs
19 3anmanmii. Yacte 1 comepxut 12 3amaHuil ¢ KpaTKUM OTBETOM 0a30BOTO U
MOBBIIIEHHOTO YPOBHEH CIIOKHOCTH. YacTh 2 copepKuUT 7 3aaHuil C pa3BEPHYTHIM
OTBETOM IMOBBIIIEHHOT'O U BBICOKOTO YPOBHEHN CI0KHOCTH.

Ha BeImosiHeHHE HK3aMEHAIIMOHHOW pPAOOTHI MO MaTeMaTHUKE OTBOJMUTCS
3 yaca 55 MuHyT (235 MUHYT).

OtBeTel K 3amaHusaM 1—12 3anmceIBalOTCSI B BHJIE IEJOT0 YHCIIA HWIH
KOHEUHOU JIECATUYHOU IPOOH.

[Tpu BoimonHenuu 3ananuii 13—19 tpebyercs 3anucaTh MOJIHOE pEeLICHUE Ha
OT/ICJIHOM JIUCTE OyMaru.

IIpu BBIOJHEHWH 3aJaHUM MOXKHO I10JB30BAThCS UYEPHOBUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OILICHUBAHUHU PAOOTHI.

bannbl, mosyyeHHsle Bamu 3a BBITIOJIHEHHBIC 33/1aHUS, CYMMUPYIOTCS.

ITocrapaiitech BBITTOJTHUTHL KaK MOXXHO OOJbIIE 3aJlaHUK U HAOpaTh
HauOOJIbIIIEE KOTUIECTBO OAJIOB.

Kenaem ycnexa!

Cl'[paBO‘IHLIe mMaTrepualjbl

sin“a+cos’a=1
sin20 =2sina-cosa
C0S 20 = cos “0, —sin “a
sin(a+p)=sina-cosP+cosa-sinf
cos(a+f)=cosa-cosp—sina-sinp
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Marematuka. 11 knacc. Bapuant MA2310110 2

Yacre 1

Omeemom K Kaxcoomy u3 3a0anuii 1-12 aenaemcsa yenoe yucio uiu KOHeuyHas
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

B tpeyromsauke ABC yrom C pasen C
23°, AD — oOuccekrpuca, yron BAD

paBed 19°. Haiinure yron ADB. Otser

JlanTe B Tpagycax.

OrtBer:

JlaHbI BEKTOpPHI 3(3;1), 6(2;—3) u C (—2;1). Haiinure 3HaueHUe BBIpaXKEHUS

(5—6)-6.

OrtBer:

Hannure 00BEM MHOTOTPaHHHKA,
BEpPILIMHAMU KOTOPOT'O SBIIIOTCS TOYKH
A, D, B, A nOpimMoyroipHoOro
napajesenumnes1a ABCDAB,C,D,,
y kotoporo AB=4, AD =10, AA =6.

OtBeT:

Ha uemnumonaTte mo mpbhbKKaMm B BOJY BBICTyHaroT 50 CIOPTCMEHOB, CPEd HUX
7/ npeiryHoB u3 Wramuu u 10 npeiryHoB u3 Kananel. [lopsimok BbICTyIUICHHM
onpenensieTcs xkepedbbEBkoi. Haiiure BEpOSATHOCTh TOTO, YTO ABAALATH BTOPHIM
OyJIeT BBICTYIATh NPBIryH U3 Utanuu.

OtBeT:
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Marematuka. 11 knacc. Bapuant MA2310110 3

Ecnu maxmatuct A. urpaer 6eabiMu (pUrypaMu, TO OH BBIMTPBHIBAET Y IIaXMaTUCTA
b. ¢ BepostHOocThIO 0,5. Ecnu A. urpaer 4y€pHbiMu, TO A. BbIMTpBIBacT y b.
¢ BepostHocThio 0,3. IIlaxmatuctel A. u b. urparor nBe naptuu, NpUYEM BO
BTOpON MmapTUM MeHsAIT 1BeT ¢uryp. Haiinure BeposiTHOCTH TOro, 4to A.
BBIMTpaeT 00a pasa.

OrtBer:

Pemmire ypaBHEHHE =1. Ecnu ypaBHeHue mmeer Ooyiee OJHOTO KOPHS,

x> —14

B OTBETE 3AIIUIINTE MEHBIINN U3 KOPHEU.

OtBeT:

HalimuTte 3Ha4YeHHWE  BBIPAKCHHUS (16X2 + 9y2 —(4x— 3y)2 ) :(-6xy) mpm

x:1597—9, y=+/317.

OtBeT:
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Ha pucyske u3o6paxén rpapux dyrxmuu Y= f(x). Ha ocu abeuuce oTMedeHo
JIEBATH TOUEK: Xy, X,, X3, X4, X5, Xg, X7, Xg, Xg.
y A

y=/(x)

>
>

Xq Xy X3 Xs X5 Xg X7 Xg  Xg X

CKOJIBKO M3 OTMEYEHHBIX TOYEK MNPHMHAIICKHUT I[POMEKYTKAM BO3PACTAHUS
dysxmmm f (x)?

OrtBer:

JlBa Tema, mMaccod M=12 Kr Kaxaoe, ABWXKYTCSI C OIMHAKOBOW CKOPOCTBIO
V=5 M/c mox yriaoMm 2¢ ApPYr K JIpyry. DHeprus (B JKOYJSAX), BBIACIAIOMIASACS
npu uX aOCOJIOTHO HEYNpPYyroM COYAapeHWHu, BBIUUCISIETCS 10 (opmyIe

Q= mv?sin? o, TIIe M — Macca B Kujlorpammax, V. — CKOpocTh B M/c. Haiinure,

10/l KAKUM HAaMMEHBIINM YIJIoM 2¢ (B rpagycax) A0JDKHBI JBUTATHCS TeJa, 4YTOObI
B Pe3yJIbTAaTe COYJIapEHUs BBIJCIUIOCH JHEPTUU HE MEHEe 75 IKOYIIeH.

OtBeT:

JIBe TpyOBl HamoJaHSAIOT OacceliH 3a 6 yacoB 40 MuHYT, a oaHA mepBas Tpyda
HamoJiHsAeT OacceiH 3a 8 uyacoB. 3a CKOJIBKO YacOB HAIIOJIHAET OacceiiH ojaHa
BTOpas Tpyoa?

OrtBer:
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Ha pucynke wu300paxén rpadux GyHKIHH N Ya
N
f(x)=kx+b. Haiiqure 3HaueHue X, mpu
kotopoM f (x)=-8. N
\\
N
1
ol 1 \\\ X
N
Ortser:

Hatinmure Hanbosbiee 3HaueHne GyHKIAHA Y = \/ 32 +14x - X2 .

OtBeT:

Yacrtb 2

JIna 3anucu pewenuii u omeemoe na 3aoanusn 13—19 ucnons3yiime omoenvHolii
aucm. 3anuwiume cHa4yana Homep 6vinoanAemozo 3aoanusn (13, 14 u m. o.), a
3amem nonAHOe 000CHOBAHHOe peuwteHue u omeem. Omeemul 3anucwvléaiime
yémko u pazoopuueo.

13

14

15

: 3n
a) Pemmre ypaBHeHue SIn 2X = COS > X .

. 3n
0) Haiinmure Bce KOpHU ATOTO YpaBHEHUS, TPUHAIICIKAIITIE OTPE3KY {—31@ —— .

B mpamoyronsnoM mnapamnenenunene ABCDAB,C,D;, depes cepenuny M
nuaroHanmu AC; mpoBelieHa IUIOCKOCTh O MNEPIEHAMKYJISAPHO 3TOM JMaroHau,
AB =17, BC =8, AA =15.

a) Jlokaxute, 4TO IIIOCKOCTH 0. COAEPKHUT TOUKy D.

0) Haiinure oTHOIIEHUE, B KOTOPOM IIJIOCKOCTB 0. AeNUT pebpo AB,.

6x2+7x+14>
X+ 2 -

Pemure HepaBeHCTBO x3 —5x% + 7.
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Marematuka. 11 knacc. Bapuant MA2310110 6

B wurone 2024 ronma mimaHupyeTcs B3SATh KpeIUT B OaHKEe Ha 8 JieT. YCJIOBHUS €ro
BO3BpaTa TaKOBBIL:

— B sHBape 2025, 2026, 2027 wu 2028 romoB moar Bo3pactaeT Ha 18 %
10 CPAaBHEHUIO C KOHIIOM MPEAbIIYIIEro ro/a;

— B sHBape 2029, 2030, 2031 u 2032 romoB moar Bo3pactaeT Ha 14 %
10 CPAaBHEHUIO C KOHIIOM MPEAbIIYIIEro ro/a;

— ¢ (heBpasts 1Mo MIOHB KAXKJIOTO TOJa HEOOXOIMMO BHITUIATUTH YaCTh J0JITa;

— B HMI0JIE KXJIOTO roja JOJT JOJKEH ObITh Ha OJIHY U TY YK€ BEJIUYUHY MEHBIIE
JI0JITa Ha UIOJIb TIPEABIYIIETO Iro/1a;

— K uronio 2032 rojia KpeauT JT0HKEH ObITh MOJHOCTHIO TOTAIIICH.

Kakyro cymMMmy miaHupyeTcst B3sTh B KPEIAUT, €CJId 00Iasi CyMMa BBIILIAT MOCIE
MOJIHOTO ero noramieHus coctaBuT 2200 Toicsd pyoJieit?

Ha cropone BC mapamnenorpamma ABCD BeiOpana Takas Touka M, uTO
AM =MC.

a) Jlokaxxure, 4TO LEHTp BOUCAHHON B TpeyroJbHUK AMD OKpYXHOCTH JIEKHT
Ha auaronanu AC.

0) Hailinute paanyc BnucanHod B TpeyroapHuk AMD  okpyxHOcTH, ecnu
AB =16, BC =24, ZBAD =60~

HaﬁI[PITC BCC 3HAUCHUA a, HpI/I Ka>X10M U3 KOTOpLIX ypaBHCHI/IC
a|x+2|+(3—a)|x—2|+4:0

HMCCT POBHO JZIBa PA3JIMYHBIX KOPHA.

CymmMma nudp tpéx3Haunoro yucia A paBHa S.

a) Moxet 51 npousBesieHue A-S ObITh paBHO 10577

0) Moxer nu ipousBeeHue A-S ObITh paBHO 10587

B) Halinute HammensbIiee 3HaUeHNE MPOU3BeneHUsT A-S, €Cii U3BECTHO, YTO OHO

OoJplre 864.
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