Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

Va+2v3-VV3-1 3 5 117 119
= wm B = ?

V2 (1-2)2+(2-3)2+"'+(58-59)2+(59-60)2'

A

3apaua 2. Sarajgano 2022-3Ha4H0e HATYpPAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE UMPbI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpsl 4. Kakoit nudpoit ono 3akaHInBaeTCs !

Banaua 3. /lana dyuxnus
1

f(x):ﬁ-

Brerauciure

SO f(2022)))).),

rie dyuknus f npumensiercs 1304 pa3a.

3agauva 4. Yros npu BepiimHe B OCEBOM cedenun Kouyca paseH 60°. CHapyKu 3TOro KOHyca
pacmoJIoXKeHbl 17 MmapoB pajmyca 2, KaxKIblil 13 KOTOPBIX KACaeTCd JIBYX COCETHUX IapoB, OOKOBOI
MIOBEPXHOCTU KOHYCa U TIJIOCKOCTU €ro ocHoBanus. Halijimre pajmyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

0=t —144t; b= 2! — 256: c:smt—?

IIOJIOZKHUTEJILHO.

Bapaua 6. [Ipu kakux 3HaueHUsX napamerpa a € R Haunbosbiliee pacCcTOsSTHUE MEXKJTY KOPHSIMEI
(He 00s13aTeIBHO COCETHUMMT) YPaBHEHNUS

actg’z + (2a> —a — 2)ctg® z + (2 — 4a — 2a°) ctgx + 4a = 0,
npuHaiekammmu narepsadty (0; ) , npuHIMaeT HauMeHbIee 3Haderne? Haiinre 910 HanMeHbIee

3Ha4YcHue.

Bapaua 7. Beicota AM ocrpoyrosbaOro tpeyrosibauka ABC mepecekaeTcs ¢ ero JpyTruME BbI-
coramu B Touke (. Touka K nexur Ha orpeske BC tak, uro Beamuuna yria AK O mMakcuMasbHA.
Haityiure MK, ecim BM =5, MC = 3.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

3 5 87 89 Va-2v3-VV3+1,

A= + +.. 4+ + B =
(1-2)%  (2-3) (43 -44)> (44 -45)° o V2

3apaua 2. Sarajgano 2021-3Ha4uH0e HATypPaAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE MUMPBI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpsl 1. Kakoit mudpoit ono 3akananBaercs?

Banaua 3. /lana dyuxnus

Brraucimnre
FUSUS(F(2022)))).0)),

rie dyuknus f npumensiercs 1305 pa3.

Bamaua 4. YroJ npu BeplIrHe B OCEBOM cedeHun KoHyca papeH 60°. BHyTpu sToro Komyca pac-
1oJIoKeHbl 19 1mapoB pajimyca 3, KasK/bIil U3 KOTOPBIX KacaeTcd JBYX COCEJIHUX IMapoB, DOKOBOI
IIOBEPXHOCTU KOHYCa U ILJIOCKOCTH ero ocHOoBaHusl. HaliuTe pajinyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

3
o=t 121t b=2' — 32 c:sint—\/?_

IIOJIOZKHUTEJILHO.

Bapaua 6. [Ipu kakux 3HaueHUsX napamerpa a € R Haunbosbiliee pacCcTOsSTHUE MEXKJTY KOPHSIMEI
(He 00s13aTeIBHO COCETHUMMT) YPaBHEHNUS

atg’r+ (1 —a—2a)tg’x + (2¢* — 2a — 1) tgx + 2a = 0,
IPUHAIEXKAIITUMU THTEPBAJTY (—%; g) , IPUHUMaeT HamMeHbIee 3HadeHne! Haiiqnre 310 HanMeHb-

niee 3Ha4deHue.

Banaua 7. Beicora BF octpoyrosbHOro tpeyronbanka ABC mepecekaeTcs ¢ ero JPyruMU BbI-
coramu B Touke P. Touka N sexxur Ha orpeske AC' Tak, dro BesmanHa yria BN P MakcuMaJbHA.
Haitaqure FN, ecoim AF =7, FC = 2.



Mocxoeckutl 20cydapcmeentvili ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTuke

Baksounresabubiii aran 2021 /22 y4yebnoro roja s 11 kiaacca

Samaua 1. Kakoe u3 guces 6oJblme:

Va+2v3 V31 3 5 77 79
= nin B = ?

V2 (1-2)2+(2-3)2+"'+(38-39)2+(39-40)2'

A

Samaua 2. 3aragano 2021-3HauH0e HATYpaJbHOE YUCJIO0, JIOOBIE ABe cocegHue Mudpbl KOTOPOro
(paciosiozKeHHBIe B TOM 2Ke MOpsijKe) 06pasyior JABY3HAYHOE YHUC/I0, JeJsineecs wim Ha 19, win Ha
23. 3aramanroe uncio HaunHaeTcs ¢ mudpor 4. Kakoit nudpoit oHO 3aKaHIMBAETCsI?

3amaua 3. /lana dpyuxiusa
1
f(x) = 11

1 — 21T
Berancimre
FUGUS(f(2022)))).)),
rae dyuknug [ npumensercsa 1306 pas.

3amaua 4. YroJ mpu BepIlIdHe B OCeBOM cedeHHH KoHyca pasBen 60°. CHapyKu 3TOro KOHYycCa
paciosioxkenbl 17 1mapoB pajuyca 2, Kaxkiblil 13 KOTOPBbIX KacaeTcs JByX COCEJHHUX MapoB, DOKOBOI
ITOBEPXHOCTH KOHYCA W ILJIOCKOCTH ero ocHOBaHwusI. Haiijure pajnyc ocHOBaHUsI KOHYCA.

3amada 5. Eciu jeiicrBuresibHble 9UCIa A, b, ¢ yIOPSI0YUTH 110 HECTPOI'OMY BO3PaCTaHUIO, TOJIY-
YUB TPOUKY T < To < X3, TO YHCJIO Ty OYIAEM Ha3bIBATHCS CPEIHUM U3 4ucen a,b,c. Haiiaure Bce
3HAYEHUS t, IPU KaKJIOM M3 KOTOPBIX CpejiHee U3 TPEX duce

. 1
a=t>—81t; b=11"—121; c:sint—§
LI0JIO?KUTE/IbHO.

3amaua 6. [Ipu kakux 3navyenudax napamerpa a € R nauboJibliee paccrosinue MeK/1y KOPHAMU
ypaBHeHHsI (He 00s13aTeIbHO COCeTHUMH )

atg®r + (2 —a—a*)tg’z + (a® — 2a — 2)tgx +2a = 0,
MPUHAIEZKAITAMEA THTEPBATY (—%; g) , IPUHUMAeT HaumMeHbIee 3Haderne! Haiiqnre 310 HanMeHb-

niee 3Ha4cHue.

3amaua 7. Beicora AM ocrpoyroabroro Tpeyroabiauka ABC mepecekaeTcs ¢ ero ApyruMu BbI-
coramu B Touke O. Touka K jexut Ha orpeske BC' Tak, uro BenmunHa yria AK (O MakcuMaJjbHA.
Haitqute MK, eciu BM =5, MC = 3.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

3 5 97 99 Va-2v3-VV3+1,

A= + + ...+ + wm B =

(1-2)%  (2-3) (48 -49)* (49 -50)° V2

3apaua 2. Sarajgano 2022-3Ha4H0e HATYpPAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE UMPbI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpot 9. Kakoit nudpoit ono 3akanInBaercs?

Banaua 3. /lana dyuxnus

Brraucimnre
FUSUS(F(2022)))).0)),

rie dyuknus f npumensiercs 1305 pa3.

Bamaua 4. YroJ npu BeplIrHe B OCEBOM cedeHun KoHyca papeH 60°. BHyTpu sToro Komyca pac-
ITOJIOKEHBI 13 11apoB pajimyca 2, KaxK/bIil 13 KOTOPBIX KacaeTcd JIBYX COCEJHUX IMapoB, OOKOBOI
IIOBEPXHOCTU KOHYCa U ILJIOCKOCTH ero ocHOoBaHusl. HaliuTe pajinyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

1
a=t>—100t; b=2'—16; c:s,int—5
ITOJIOZKUTEJIBHO.

Bamaua 6. [Tpu kakux 3HaveHHsIX MapamMerpa a € R HanboJblee pacCTOAHUE MEXKJLy KOPHSIMU
(He 00s13aTEIHHO COCETHUMMI) YPABHEHUS

atg’r+ (1 —a—2a)tg’x + (2¢* — 2a — 1) tgx + 2a = 0,
NPUHAIEXKATITIMU THTEPBAJTY (—g; g) , IpUHUMaeT HamMeHbIee 3HadeHune! Haiiqnre 310 HAMMEHDb-

niee 3Ha4deHue.

Bamaua 7. Breicora C'L ocrpoyronsaoro tpeyroibanka ABC mepecekaercst ¢ ero IpyruMH Bbl-
coramu B Touke (). Touka S jexur Ha orpeske AB Tak, gro Benmunua yriaa C'S() MakcuMaJbHA.
Haitoure LS, ectu AL =2, LB = 5.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

Va+2v3-VV3-1 3 5 117 119
= wm B = ?

V2 (1-2)2+(2-3)2+"'+(58-59)2+(59-60)2'

A

3apaua 2. Sarajgano 2021-3Ha4uH0e HATypPaAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE MUMPBI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpsl 4. Kakoit nudpoit ono 3akaHInBaeTCs !

Banaua 3. /lana dyuxnus
1

f(x):ﬁ-

Brerauciure

SO f(2022)))).),

rie dyuknus f npumensiercs 1304 pa3a.

Bamaua 4. YroJ mpu BepiImHE B OCEBOM cedeHHU KoHyca paeH 60°. CHapyKu 5TOro KOHYycCa
pacrioiozkeHbl 11 1mapoB pajimyca 3, KaxKIbIil 13 KOTOPHIX KacaeTCsl JIBYX COCEJIHUX IapoB, ODOKOBOI
IIOBEPXHOCTU KOHYCa U ILJIOCKOCTH ero ocHOoBaHusl. HaliuTe pajinyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

1
a=t>—81t; b=11"—121; c:sint—§
[IOJIOYKUTEJIHHO.

Bamaua 6. [Tpu kakux 3HaveHHsIX MapamMerpa a € R HanboJblee pacCTOAHUE MEXKJLy KOPHSIMU
(He 00s13aTEIHHO COCETHUMMI) YPABHEHUS

actg’r + (2a* — a — 2) ctg?x + (2 — 4a — 2a®) ctgx + 4a = 0,
npuHaekammmu narepsadty (0; ) , mpuHIMaeT HanMeHbInee 3Haderne? Haiiinre 910 HanMeHbInee

3Ha4YCHHUEC.

Bamaua 7. Beicota BF ocrpoyrosbsHoro tpeyroabanka ABC' mepecekaeTcst ¢ €ero JIPYIUME BbI-
coramu B Touke P. Touka N sexxur Ha orpeske AC' Tak, dro BesmanHa yria BN P MakcuMaJbHA.
Haitqure FN, ecoim AF =7, FC = 2.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

3 5 97 99 Va-2v3-VV3+1,

A= + + ...+ + wm B =

(1-2)%  (2-3) (48 -49)* (49 -50)° V2

3apaua 2. Sarajgano 2021-3Ha4uH0e HATypPaAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE MUMPBI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpsl 1. Kakoit mudpoit ono 3akananBaercs?

Banaua 3. /lana dyuxnus
1

f(x):ﬁ-

Brraucimnre
FUSUS(F(2022)))).0)),

rie dyuknus f npumensiercs 1303 pasa.

Bamaua 4. YroJ npu BeplIrHe B OCEBOM cedeHun KoHyca papeH 60°. BHyTpu sToro Komyca pac-
1oJIoKeHbl 19 1mapoB pajimyca 3, KasK/bIil U3 KOTOPBIX KacaeTcd JBYX COCEJIHUX IMapoB, DOKOBOI
IIOBEPXHOCTU KOHYCa U ILJIOCKOCTH ero ocHOoBaHusl. HaliuTe pajinyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

0=t —144t; b= 2! — 256: c:smt—?

IIOJIOZKHUTEJILHO.

Bapaua 6. [Ipu kakux 3HaueHUsX napamerpa a € R Haunbosbiliee pacCcTOsSTHUE MEXKJTY KOPHSIMEI
(He 00s13aTeIBHO COCETHUMMT) YPaBHEHNUS

actg’x + (a® —a —3)ctg’z + (3 — 3a — a*) ctgx + 3a = 0,
npuHaiekammmu narepsadty (0; ) , npuHIMaeT HauMeHbIee 3Haderne? Haiinre 910 HanMeHbIee

3Ha4YcHue.

Bapaua 7. Beicora BF octpoyrosbpHOro tpeyronbanka ABC mepecekaeTcs ¢ €ro JPyruMU BbI-
coramu B Touke P. Touka N jmexur Ha orpeske AC' Tak, 9ro BesmdanHa yria BN P MakcuMaJbHA.
Haitoqure FN, ecoim AF =7, FC = 2.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

V4 +2vV3-vVV3 -1 3 5 7 79
:\/—i_\/_g \/\/_ wm B = 5 + 5+ ...+ 5 + 2?
V2 (1-2)%  (2-3) (38-39)° (39 -40)

A

3apaua 2. Sarajgano 2022-3Ha4H0e HATYpPAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE UMPbI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpsl 4. Kakoit nudpoit ono 3akaHInBaeTCs !

Banaua 3. /lana dyuxnus

Brerauciure

SO f(2022)))).),

rie dyuknus f npumensiercs 1305 pa3.

3agauva 4. Yros npu BepiimHe B OCEBOM cedenun Kouyca paseH 60°. CHapyKu 3TOro KOHyca
pacmoJIoXKeHbl 17 MmapoB pajmyca 2, KaxKIblil 13 KOTOPBIX KACaeTCd JIBYX COCETHUX IapoB, OOKOBOI
MIOBEPXHOCTU KOHYCa U TIJIOCKOCTU €ro ocHoBanus. Halijimre pajmyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

3
o=t 121t b=2' — 32 c:sint—\/?_

IIOJIOZKHUTEJILHO.

Bapaua 6. [Ipu kakux 3HaueHUsX napamerpa a € R Haunbosbiliee pacCcTOsSTHUE MEXKJTY KOPHSIMEI
(He 00s13aTeIBHO COCETHUMMT) YPaBHEHNUS

actg’z + (2a> —a — 2)ctg® z + (2 — 4a — 2a°) ctgx + 4a = 0,
npuHaiekammmu narepsadty (0; ) , npuHIMaeT HanMeHbInee 3Haderne? Haiinre 910 HanMeHbIee

3Ha4YcHue.

Bapaya 7. Beicora C'L octpoyrospHOro Tpeyrosbauka ABC' mepecekaeTcst ¢ ero JIpyruMu Bbl-
coramu B Touke (). Touka S jexxkur Ha orpeske AB Tak, gro Benumunna yriaa C'S() MakcuMaJbHA.
Haitaure LS, eciu AL =2, LB = 5.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

3 5 87 89 Va-2v3-VV3+1,

A= + +.. 4+ + B =
(1-2)%  (2-3) (43 -44)> (44 -45)° o V2

3apaua 2. Sarajgano 2021-3Ha4uH0e HATypPaAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE MUMPBI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpsl 1. Kakoit mudpoit ono 3akananBaercs?

Banaua 3. /lana dyuxnus
1

f(x):ﬁ-

Brraucimnre
FUSUS(F(2022)))).0)),

rie dyuknus f npumensiercs 1304 pa3a.

Bamaua 4. YroJ npu BeplIrHe B OCEBOM cedeHun KoHyca papeH 60°. BHyTpu sToro Komyca pac-
ITOJIOKEHBI 13 11apoB pajimyca 2, KaxK/bIil 13 KOTOPBIX KacaeTcd JIBYX COCEJHUX IMapoB, OOKOBOI
IIOBEPXHOCTU KOHYCa U ILJIOCKOCTH ero ocHOoBaHusl. HaliuTe pajinyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

1
a=t>—81t; b=11"—121; c:sint—§
[IOJIOYKUTEJIHHO.

Bamaua 6. [Tpu kakux 3HaveHHsIX MapamMerpa a € R HanboJblee pacCTOAHUE MEXKJLy KOPHSIMU
(He 00s13aTEIHHO COCETHUMMI) YPABHEHUS

atg’r+ (1 —a—2a)tg’x + (2¢* — 2a — 1) tgx + 2a = 0,
NPUHAIEXKATITIMU THTEPBAJTY (—g; g) , IpUHUMaeT HamMeHbIee 3HadeHune! Haiiqnre 310 HAMMEHDb-

niee 3Ha4deHue.

Bamaua 7. Breicora AM octpoyrosbHOro rpeyroiabanka ABC mepecekaeTcst ¢ ero IPYTUMHI Bbl-
coramu B Touke (. Touka K nexur Ha orpeske BC tak, uro Benmuuna yria AK QO mMakcuMasbHA.
Haitiiure MK, eciu BM =5, MC = 3.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil sran 2021 /22 yuebuoro roga st 11 kiracca

Samauya 1. Kakoe us uncen 6oJbiie:

3 5 97 99 Va-2v3-VV3+1,

A= + + ...+ + wm B =

(1-2)%  (2-3) (48 -49)* (49 -50)° V2

3apaua 2. Sarajgano 2022-3Ha4H0e HATYpPAJbLHOE YUCTIO, JIIOOBIE JIBE COCeIHUE UMPbI KOTOPOTo
(pacIio/io’KeHHbIE B TOM K€ TIOpsijiKe) 00pa3yioT JABy3HAUHOE UYUC/IO, Jessdineecs uin Ha 19, uim Ha
23. 3aramanHoe gucyio HadunHaeTcs ¢ mudpot 9. Kakoit nudpoit ono 3akanInBaercs?

Banaua 3. /lana dyuxnus
1

f(x):ﬁ-

Brraucimnre
FUSUS(F(2022)))).0)),

rie dyuknus f npumensiercs 1303 pasa.

Bamaua 4. YroJ npu BeplIrHe B OCEBOM cedeHun KoHyca papeH 60°. BHyTpu sToro Komyca pac-
ITOJIOKEHBI 13 11apoB pajimyca 2, KaxK/bIil 13 KOTOPBIX KacaeTcd JIBYX COCEJHUX IMapoB, OOKOBOI
IIOBEPXHOCTU KOHYCa U ILJIOCKOCTH ero ocHOoBaHusl. HaliuTe pajinyc ocHOBaHUsT KOHYCA.

Bamaua 5. Ecian geiictBuTebHBIE YUCIA A, b, ¢ YIIOPSAOIUTH 110 HECTPOIOMY BO3PACTAHUIO, TIOJIY-
YUB TPOUKY T < To < X3, TO YUCJIO Ty OYJIEM Ha3bIBATHCA CPEJIHUM U3 4uces a,b,c. Haitnure Bce
3HadYenud t, IPU KaxKJIOM U3 KOTOPBIX Cpedree U3 TPEX TUCEes

3
o=t 121t b=2' — 32 c:sint—\/?_

IIOJIOZKHUTEJILHO.

Bapaua 6. [Ipu kakux 3HaueHUsX napamerpa a € R Haunbosbiliee pacCcTOsSTHUE MEXKJTY KOPHSIMEI
(He 00s13aTeIBHO COCETHUMMT) YPaBHEHNUS

actg’x + (a® —a —3)ctg’x + (3 — 3a — a*) ctgx + 3a = 0,
npuHaiekammmu narepsadty (0; ) , npuHIMaeT HauMeHbIee 3Haderne? Haiinre 910 HanMeHbIee

3Ha4YcHue.

Bapaya 7. Beicora C'L octpoyrospHOro Tpeyrosbauka ABC' mepecekaeTcst ¢ ero JIpyruMu Bbl-
coramu B Touke (). Touka S jexxkur Ha orpeske AB Tak, gro Benumunna yriaa C'S() MakcuMaJbHA.
Haitaure LS, eciu AL =2, LB = 5.



Mocxoeckutl 20cydapcmeentvili ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTuke

Baksounresabubiii aran 2021 /22 y4yebnoro roja s 11 kiaacca

Samaua 1. Kakoe u3 guces 6oJblme:

3 5 87 89 Va-2v3-VV3+1,

A= + +.. 4+ + B =
(1-2)%  (2-3) (43 -44)> (44 -45)° o V2

Samaua 2. 3aragano 2022-3HauHoe HATYpaJbHOE YUCJIO0, JI0OBIe IBe cocegHue Mudpbl KOTOPOro
(paciosiozKeHHBIe B TOM 2Ke MOpsijKe) 06pasyior JABY3HAYHOE YHUC/I0, JeJsineecs wim Ha 19, win Ha
23. 3aramanroe uncio HaunHaeTcs ¢ mudpor 4. Kakoit nudpoit oHO 3aKaHIMBAETCsI?

3amaua 3. /lana dpyuxiusa
1

f(x):ﬁ-

Brorancanre

S F(2022))))..)),

rae dyuknug [ npumenserca 1303 pasa.

3amaua 4. YroJ mpu BepIlIdHe B OCeBOM cedeHHH KoHyca pasBen 60°. CHapyKu 3TOro KOHYyca
pactosioxketbl 11 1mapoB pajmyca 3, Kaxkiblii 13 KOTOPBbIX KacaeTcs JABYX COCEIHHUX MapoB, DOKOBOI
ITOBEPXHOCTH KOHYCA W ILJIOCKOCTH €ro ocHOBaHusI. Haiiure pajnyc ocHOBaHUsI KOHYCA.

3amada 5. Eciu jeiicrBuresibHble 9UCIa a, b, ¢ yIOPsSI0IUTH 110 HECTPOIOMY BO3PaCTaHUIO, TOJIY-
YUB TPOUKY T < To < X3, TO YHCJIO To OYAEM HaA3bIBATHCS CPEIHUM U3 4ucen a,b,c. Haiiaure Bce
3HAYCHUS t, IPU KaKJIOM M3 KOTOPBIX CpejiHee U3 TPEX JHuce

1
a=t>—100t; b=2'—16; c:sint—§
ITOJOZKHUTEJIBHO.

3amaua 6. [Ipu kakux 3navyenudax napamerpa a € R nauboJibliee paccrosinue MeK/1y KOPHAMU
ypaBHeHHsI (He 00s13aTeIbHO COCeTHUMH )

atg®r + (2 —a—a*)tg’z + (a® — 2a — 2)tgx +2a = 0,
MPUHATEZKAIAMEA THTEPBATY (—%; g) , IPUHUMAeT HaumMeHbIee 3Haderne! Haiiqnre 310 HanMeHb-

niee 3Ha4cHue.

3amaua 7. Breicota BD octpoyrosbHOoro Tpeyroabianka ABC nepecekaercs ¢ ero IpyrHMU BbI-
coramu B Touke H. Touka K nexur Ha orpeske AC' Tak, 4ro BeqmunHa yria BK H MakcuMaJsbHA.
Haitnure DK, eciu AD = 2, DC = 3.
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Bazaua 1 (10 6amioB)
B-1 B Bbipaxkenun
A= 810.5*10g97

Ha MeCTe 3HaKa * MOXKeT CTOATH JII00OI U3 3HAKOB YeThIpéx apudmMeTndeckux jgeicteuit (+, —, :, X).
Haiiaure oTHOmEHne HAUOOIBIIErO BO3MOXKHOIO 3HaYeHUsT A K HalMeHbIIEeMY, IIPU HeOOXOIMMOCTH
OKPYIJIMB OTBET JI0 COTHIX.

Otrset: 2401

Pemenne. A, = 8105710807 = 9.72 = 0.49 A_ = 8105710807 =9 : 72 =9:49. A, = 810510807 —
9205loge T — 7 A, = 810510807 — 9glogr9  Opepnm Bermammy A, 9 = 99877 < glogr9 < glogr 49 — 92,
CremoBareIbHO, B OTBET MJIET Z‘—f = 492 = 2401.

B-2 B Bripaxkenun
A= 360-5*10g67

Ha MeCTe 3HaKa * MOXKeT CTOATH JII00O0i U3 3HAKOB UeThIPEX apudMeTndecKux peficTsuit (+, —, :, X).
Haiiinre oTHOIIEHNE HAMOOIBITErN0 BO3MOXKHOIO 3HaYeHNsT A K HaWUMEHBIIEMY, IIPH HeOOXOIUMOCTH
OKPYTJIUB OTBET JIO COTHIX.

OrBeT: 2401

Pemenne. A. > A_.

B-3 B Bbipaxkenun
A= 810.5*log96

Ha MeCTe 3HaKa * MOXKeT CTOSATH JII00O0i U3 3HAKOB YeThIPEX apudMeTndecKux peicteuit (+, —, :, X).
Haitmure oTHOMEHNE HAMOOIBITENO0 BO3MOXKHOTO 3HaUeHUsT A K HaWMMeHbIeMYy, Tpu HeOOXOMMOCTH
OKPYIJIUB OTBET JIO COTBHIX.

OTBeT: 1296

B-4 4. B Boipaxkenun
A= 490.5*10g79

Ha MeCTe 3HaKa * MOYKET CTOATH JIF000i U3 3HAKOB YeThIPEX apudMeTnIecKux jeiicreuii (+, —,:, X).
Haiiure oTHOEeHne HAMOOJIBITETO BOBMOXKHOTO 3HaUeHUs A K HAWMEHbIEMY, IIpU HEOOXOIMMOCTH
OKPYIJVIUB OTBET JO COTHIX.

OTBer: 6561
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Bazaua 2 (10 6amioB)
YcjaoBue B O0IIIEM BHIE
Toukn A, B, C' m D pacmo/ioXKeHbl B YKa3aHHOM IOPsiJIKe Ha OKPY’KHOCTH TaKUM 0OpPa30M, UTO
qumabl 1yr AD u C'D paBubl a, otHomenue jiuH ayr AB u BC paBHO k, a Tak:Ke PaBHBI JJTUHEBI
orpeskoB AD u CL, rie L — Touka nepecevenns orpeskoB AC u BD. Haiigure miuny ayru AB
(BC).

OTBeT: 7
PemeHI/Ie ns YCIOBHA 3111 CJIeJLyeT, TO TPEeyTO/IbHIKH AC’D u C'DL paBHOOeIpEHHDIE.

O6osnasnv CAD = ACD = 2a, torna CDL = CLD = /2 — «, ADL = 7/2 — 3a. ITockoabKy
JUIMHA JIyTH [IPOMOPIMOHAJIbHA BEJIMYMHE ONUPAIONIErocs Ha Hee BIUCAHHOIO YIjla, UMEeM

| AB | _m2=3a_, _ _ (-hm
|BAC| 7'('/2—@ 6—2/6.

Paccyxias anagoruano, nmeem

6—6k

|AB| 7/2-3a 7m—Eor 4k ~ k - 1

/“ _ —4k -

B-1 Touku A, B, C' u D pacrojioXKeHbl B yKa3aHHOM IOPSJIKE Ha OKPY?KHOCTH TaKUM 0Opa3oM,
gro myuabl ayr AD u C'D pasubl 4, oraomenne miua qyr AB u BC pasho 3/7, a TakXkKe paBHBI
qjumabl otpe3koB AD u C'L, tne L — Touka nepecedenns: orpeskoB AC' u BD. Haiiaure nunay ayru
AB.

OrtBert: 3.

Peutenne.

B-2 Touku A, B, C' u D pacrojioXKeHbl B yKa3aHHOM TOPSJIKE Ha OKPYKHOCTH TaKUM 0Opa3oM,
gro myuabl 1yr AD u C'D pasubl 5, oraomenne minna qyr AB u BC paBho 2/7, a TakXkKe paBHBI
qjumabl otpe3koB AD u C'L, tne L — Touka nepecedenus: orpeskoB AC' u BD. Haiiaure nunay ayru

BC.



OTser: 7.

B-3 Touku A, B, C' u D pacnojio:KeHbl B yKa3aHHOM TIOPsIIKE HA OKPYZKHOCTU TaKUM 0OpPa30oM,
gro myuabl gyr AD u C'D pasubl 4, oraomenne mima qyr AB u BC pasho 5/9, a TakxkKe paBHBI
qjumabl orpe3koB AD u C'L, e L — Touka nepecedenns: orpeskoB AC' u BD. Haiiure nuny gyru
AB.

OTser: 5.

B-4 Toukun A, B, C' u D pacmoyioXKeHbl B yKa3aHHOM TOPSIKE Ha OKPYXKHOCTH TaKUM 0Opa3oM,
qro jymnbl gyt AD u C'D pasubl 1, oraomenne jyina jgyr AB u BC pasHo 8/9, a TakzKe paBHBI
el otpeskoB AD u C'L, rie L — Touka nepeceuenus orpe3skoB AC' u BD. Haiigure piuny ayru

BC.
OTser: 9.
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Bamagda 3 (10 6as110B)

B-1 Momnera uckpup/ieHa Tak, 9TO BEPOATHOCTH BBIMAJCHUST POBHO 3-X OPJIOB B CEpUU U3 5-
T OPOCKOB paBHa BEPOSTHOCTU BBINAJIEHUS POBHO 2-X OpJIOB B cepuu u3 4-x 6pockos. Haiianre
BEPOSITHOCTH TOTO, YTO B cepun u3 6-Tv GPOCKOB BBINAJIET HEe MeHee 3-X opJioB. Ecim HeoOXommo,
OTBET OKPYIJIUTE JIO COTHIX.

Ortget: (.82

Pentenne. Ilyctb BepodTHOCTH BBINMaJIeHUsT OpJia MPH OJHOM OpocKe paBHa p. Torja BeposT-
HOCTH BBINAJICHUsI POBHO 3-X OPJIOB B cepun u3 5-tu Gpockor pashna CEp®(1 — p)? = 10p3(1 — p)?, a
BEPOSTHOCTD BBINAJICHUA POBHO JBYX OPJIOB B cepun 4-x 6pockos pasna C} - p*(1 —p)? = 6p?(1 —p)>.
ITo ycaosuo 10p3(1 — p)? = 6p*(1 — p)?, oTkyma p = 2.

Toryia BEpOSATHOCTL TOTO, YTO B cepul 6 GPOCKOB BbINaJeT He MeHee 3-X opJios, pasHa Cpp3(1 —
p)®+ Cip*(1 — p)2+ Cip°(1 — p) + C¢p° = 312 ~ 0.82.

B Bapuanre 2) p Takas ke, a BEPOSITHOCTH BBLIKHHYTH He MeHee 4 opJioB 3a 6 GPOCKOB paBHa

Cidp*(1 = p)2 + C3p° (1 — p) + CEp° = T8° = 1101 .54

B-2 Monera uckpupjeHa Tak, 9TO BEPOSATHOCTH BBINAJICHUS POBHO 3-X OPJIOB B CEpUH U3 H-
T OPOCKOB paBHA BEPOSITHOCTHU BBINMAJCHUS POBHO 2-X OpJIOB B cepuu u3 4-x O6pockos. Haiinure
BEPOSITHOCTH TOI'O, 9TO B cepuu u3 6-Tu OPOCKOB BBINAIEeT He MeHee 4-X opJioB. Ecinm HeoOXommmo,
OprFJH/ITe OTBET 10 COTBIX.

OrBeT: 0.54

B-3 Monera nckpuB/eHa Tak, YTO BEPOATHOCTD BBINAJICHUA POBHO 3-X OPJIOB B CEpHH U3 H-TH
OPOCKOB paBHa BEPOATHOCTHU BBITTQJIEHUsI POBHO 2-X OPJIOB B cepuu n3 4-x OpocKoB. [lycTh BeposiTHOCTH
TOrO, 4TO B CepUM u3 6-T GPOCKOB 3TOH MOHETHI BBIIAJIET He MEHee 3-X OPJIOB, paBHa ™ (Tze m u n

— HaTypaJbHbIe YHCIa U JIpobb Hecokparnma). Haiture sHauerune m + n.
OTser: 1138

B-4 Monera nckpupjieHa Tak, YTO BEPOSATHOCTDb BBINAJIEHUA POBHO 3-X OPJIOB B CEPUM U3 D-TH
OPOCKOB paBHa BEPOATHOCTHU BBITIAJIEHUsI POBHO 2-X OPJIOB B cepuu u3 4-x OpockoB. [lycTh BeposTHOCTD
TOTO, YTO B CepUH i3 6-TH GPOCKOB 9TOI MOHETEI BBIIAJET He MeHee 4-X OpJIOB, paBHa = (Iae m u n
— HaTypaJbHble Yucia u Ipodb HecokpaTnma). Haitjure suadenue m + n.

OtBet: 4826

B-5 Mosnera ncKpuB/eHa Tak, YTO BEPOSTHOCTH BBLIIAJIEHUsS POBHO 3-X OPJIOB B CEPUHU U3 H-TH
OPOCKOB paBHa BEPOSTHOCTH BBIMTAICHUsT POBHO 2-X OPJIOB B cepun u3 4-x OpocKoB. IlycTh BeposaTHOCTD
TOTO, YTO B cepun u3 6-Tu GPOCKOB 3TOI MOHETHI BHIIIAJIET HE MeHee 3-X OpJIOB, paBHa (rme m un
— HaTypaJbHble Yucia u Ipodb HecoKpaTnMa). Haiiaure snaverue m — n.

OrBeT: —112

B-6 Monera nckpuB/ieHa Tak, YTO BEPOATHOCTDb BBINAJIEHUA POBHO 3-X OPJIOB B CEPUM U3 5-TH
OPOCKOB paBHa BEPOSATHOCTHU BBITTAJICHUsI POBHO 2-X OPJIOB B cepuu u3 4-x OpocKoB. IlycTh BeposiTHOCTH
TOrO, UTO B CepUM u3 G-T GPOCKOB 3TO# MOHETHI BBIIAJIET He MeHee 4-X OpJIOB, paBHa ™ (Tze m u n

— HaTypaJbHbIe YHC/Ia U JIpobb HecoKparuma). Haiijure 3Hauenune m — n.
OTBeT: —1424

B-7 Amnjpeit Hayraj BeIOMpaeT TPEX3HAYHOE UHUCJIO B JECATHIHON cucreMe cuucjenus. [locite
9TOTO OH MEPEBOIUT ITO UUCJIO B CUCTEMY CUUCJ/IEHUS 110 OCHOBAHUIO 9, & MOTOM B CUCTEMY CUHUCJIEHUS
o ocuoBanuio 11. Haiture BepogTHOCTD TOr0, YTO B 000UX CJIydasdX OH IOJYUUT TOXKE TPEX3HATHOE
qncio. OTBeT pu HEOOXOIUMOCTH OKPYTJINTE 0 COTHIX.

OtBer: 0.68

Pemenne. Hanmennbiee Tpexsnadnoe uncio B 11-puanoit cucreme cauciierus ectb 10017 = 1214.
Haunmenbitee TpexsnaqHoe 9uc/io B 9-pudHOil cucTeMe CYUCIeHUsT OYEBHIHO OyJieT MeHbIne, yeM 121.



Han6GoJibIee Tpex3HavHOe YUCI0 B 9-pHIHOII CHCTeMe CUUCAeHH ecTh 8889 = 8-92 +8-91 +8.90 =
72819. HauboJibitiee Tpex3nadnoe uncio B 11-puaHoii cucreMe cauciaeHus 6obiie, dem 728. [Tosromy

YCJIOBHUIO MOJIONTYT HATYpaJbHble unciaa or 121 o 728. Takux uncen 728-120=608. S3uauuT, nckoMast

BEPOATHOCTH PaBHa g5 = 5= ~ 0.68.

B-8 Bopuc nayra i BbiOupaer TpéX3HavTHOE YHCJIO B JECATHIHON cucTeMe cuuciienus. [locie sToro
OH IIePEBOUT ITO YUCJO B CUCTEMY CUUCJIEHHUS 110 OCHOBAHUIO 9, a MOTOM B CUCTEMY CUHUCJIEHUS 110
ocuoBanuio 11. Haiiiure BepoATHOCTD TOTO, YTO XOTd OBbI B OJIHOM W3 JIBYX CJIYYa€B OH IMOJYYUT HE
Tpéx3HatHoe dncao. OTBeT mpn HEOOXOMMOCTH OKPYTJIUTE 0 COTHIX.

Orser: 0.32

B-9 Bayientuna nayraji BbIOupaeT TpEX3HaIHOE YUCTIO B JIECATUIHON cucTeMe cuucyenus. [loce
9TOTO OHA MEPEBOJIUT ITO YHUCJIO B CHCTEMY CUUCJIEHUS [0 OCHOBAHUIO 9, a TIOTOM B CHCTEMY CUUCIIEHUS
1o ocnoBanuio 11. BeposiTHOCTH TOro, 4T0 B 000UX CJIydasiX OHA IOJIYIUT TOXKE TPEXIHATHOE UUCTIO,
pasHa ™ (rze m u n - HaTypasbHBIE YHCIa U JIpoOb HecokpaTuMa). Haitrure snadenue m + n.

OrtBet: 377

B-10 T'anuna mayraji BeIOMpaeT TPEX3HATHOE UUCJIO B JIECATHUIHON cucreme cumcieHus. locie
9TOrO OHA MEPEBOJIUT 9TO YUCJIO B CUCTEMY CUUCJICHUS 110 OCHOBAHMIO 9, a TIOTOM B CUCTEMY CUHUCJICHUS
o ocHoBaumio 11. BepositTHOCTH TOTO, YTO XOTA OBI B OJIHOM U3 JIBYX CJIydaeB OHA IIOJyYUT HE

. m
TPEX3HAUHOE YUCJIO0, PaBHA paBHa - (rme m u n — HaTypaJbHBIE YHCTa U JAPOOb HECOKPATHMA).
Haiinure 3nauenue m + n.

OTBert: 298
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Bagagda 4 (10 6aJ110B)
B-1 Haiinnre Mmakcumasnaoe snadenue dynkmun f(z) = sin® 2 + 2 cos® 7 ma orpeske

1
arccos —, arccos (—Z>} . [Ipu HEOOXOIMMOCTH OKPYTJIUTE OTBET 0 COTHIX.
265
OtBeT: fr.x = — ~ 1.04.

256

Pemenne. Boruuciisis npoussosnyio dbynkmuu f(x), umeem
f'(z) = 4sin® 2 cos ¥ — 6 cos® x sinx = sin 2z(2sin’ x — 3cosx) = —sin 2z(cosz + 2)(2cosz — 1).

Ha ykasaHHOM OTpe3Ke JBa HyJsl IPOM3BOIHON: = = 7/3 (Touka MuHUMyMa) U T = 7/2 (TOUYKa
MakcuMyMa). Borancanm 3Hadenns (byHKIMA B 9TUX TOYKAX U B KOHIAX OTPE3Ka:

3 265 s 13 T 1 217
/ (arccos Z) = 9567 f <§> =15 f <§> =1, f (arccos <_é_l)) = 555

OTKY/Jda cJjaeayeT OTBET.

B-2 Haitaure MakcnMaabioe snadenne dbynkmmn f(r) = sin® z — 2 cos® 7 ma orpeske

1 3
arccos —, arccos | —— | |. IIpn HeobxommMocT OKPYTJINTE OTBET 10 COTHIX.
4 Y

265
OTBeT: fr.x = 556 ~ 1.04.

B-3 Haiiaure Munnmaibroe snadenne Gynknun f(z) = cos? z + 2sin® 2 ma orpeske

1 3
|:— arcsin —, arcsin —|. HpI/I HeO6XO,HI/IMOCTI/I OKpyIJjiuTe OTBET IO COTBhIX.

1
OtrBeT: fuin = 1—2 = 0.8125 =~ 0.81.

B-4 Haiinre muanvanbhoe 3Hadenne dbynxnmn f(x) = cos* x — 2sin® 2 na orpeske
.3 .
{— arcsin -/, aresin - |. [Tpu HEOOXOAMMOCTH OKPYIVINTE OTBET JIO COTHIX.

13
OtBeT: fuin = 6 = 0.8125 =~ 0.81.

YcjaoBue B o0IlleM BHIE
Permure nepaBencTBO

1
%8 ? + logy a - log, ¢ > 2log, x, a,b,c > 1.

log,, c

Otser: z € (0;1) U (1;a1°gbc) U (alogbc; +oo)
Pernenne. DyiemenTapHbIMU TPEOOPA3OBAHUSIME ITO HEPABEHCTBO IIPUBOJIUTCS K 9KBUBAJIEHTHOMN

cucreMe
{ (log, = — log, ¢)(log, x — log, a) > 0,

x #1,

OTKYJIa C YIeTOM pPaBEHCTBa /%% ¢ = 8 @ 1roTyuaeM OTBET.

B-5 Pemure HepaBeHCTBO

log,
log, 7

+ log; 2 - log; 7 > 2log; x.

T



B oTBete ykaxkure HanboOJIbIIee HATYPAJIbHOE 3HAUEHNE N, TP KOTOPOM HE BCE YHCJIA, IPUHAIIEKA-
mue OTpesKy [n — 1, nl, ABAAIOTCS peleHnsMI HepaBeHCTBa.
OTBert: 3

B-6 Pemute HepaBeHcTBO

log2

log. 5 + log; 2 - log; 5 > 2log; x.

B orBere ykaxknure HanboIbIIEE HATYPAIbHOE 3HAYEHHE 1, IPU KOTOPOM HE BCe JHCJIa, IPUHAIIerKa-
mue oTpesKy [n — 1, nl, ABIAIOTCA PEIeHnsIMI HEPABEHCTBA.
OTser: 2

B-7 Pemure HEpaBeHCTBO

logs =
log, 7

x

+ logy 3 - log, 7 > 2log, .

B orBere ykazkure HauboJIbIIEe HATYpaIbHOE 3HAYEHKE 1, IPU KOTOPOM HE BCe JHCJIa, IPUHAIIerKa-
mue oTpesKy [n — 1, nl, ABIAI0OTCS PEleHusAMI HEPaBEHCTBA.
OTseT: 22

B-8 Pemure nepaBencTso

log x
log, 2

€T

+ log 3 - log; 2 > 2log; x.

B orBete ykaxkure HanboJIbIllee HATYPAJIbHOE 3HAUEHNE 7, TP KOTOPOM HE BCE YHCJIa, TPUHA I KA~
mue oTpesKy [n — 1, nl, ABAAIOTCS peleHnsMi HepaBeHCTBa.
OTser: 2

B-9 Pemute nepaencTBo

log7
log,. 3

T

+ log, 7 - logy 3 > 2log, .

B orBere ykaxknure HanboIbIIEE HATYPAIbHOE 3HAYEHHE 1, IPU KOTOPOM HE BCe JHCJIa, IPUHAIIeKa-
mue oTpesKy [n — 1, nl, ABIAIOTCS PEIeHnsIMI HEPABEHCTBA.
OrBer: 22

B-10 Pemmre HepaBeHCcTBO

log;

Tog, 2 + logs 7 - logs 2 > 2log, .

B orBete ykaxkure HanboJIbIllee HATYPaJIbHOE 3HAUEHUE N, IIPU KOTOPOM HE BCE YUCJIa, TPUHAIIeKA-
mue oTpesKy [n — 1, nl, ABIAI0OTCS PEICHUAME HEPABEHCTBA.
OTser: 4
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Bazaua 5 (10 6asioB)

B-1 Haiinre 1torma b 10JIHOM TOBEPXHOCTH Ky0a, eCJIn PACCTOTHIE MK/ Ty HellepPeceKaroInMUCS
JIMarOHAJIAME JIBYX CMEXKHBIX OOKOBBIX I'paHeil 9Toro Kyba paBHO 8.

OtBerT: 1152

Pemntenue. [lycte ABCDAB;C1D; — xyb6 ¢ pebpom a, d — paCCTOSTHUE MEXKJIYy MPSIMbIMU
AD; n Ay B. Ilycrs m, mg — mnockoctu Ay BCy; u AC D, coorsercrsenno. [lockonsry BCh||AD,
u D;C||A; B, miockocTi 1 U 7o MapaJiieJbHbL, O3TOMY d DABHO PACCTOSHUIO MEKJLy TLIOCKOCTSIMU
T | .

[Tokazkem, uro nuaroHaysb DB Kyba mepreHInKyIgpHa IJIOCKOCTAM 7| U Mo, 1 TOYKAMU IT€pece-
YeHUsI C STUMHU ILJIOCKOCTAMHU JI€JINTCS Ha TPU PaBHBIE YACTH.

[Ipu noBopote kyba Ha 120° Bokpyr DB; Ttouku A, B, C] nepexogdr Apyr B JApyra, a 3HAUWT,
IJIOCKOCTh T1q OCTaéTcst Ha MecTe (mepexomut cama B cebst). CienoBarensao, DBy L . [Tycrs O, Oy
- nentpel rpaneit ABCD, A;B,C,D; coorBercrBenno. Torma B cedennn kyba BByDiD monydaem
BO4||D,0, B1O; = O1D; = BO = OD. Tlosromy DB; nenurcs orpeskamu BO; u D;O Ha tpu
paBHbIE JacTH.

Takum obpasom, d = %g’
6a® = 18d*> = 18 - 82 = 1152.

orkyna ¢ = dv/3. Tlnomasb HOJIHOI HOBEPXHOCTH Kyba paBHa S =

Be o !

A

B-2 Haiiiure 00b6éM KyOa, €c/ii PacCTOSHUE MEXKJIy HelepeceKaroNMMUCs JTUaroHaIssMiA JIBYX
CMEKHBIX OOKOBBLIX Ipameil 9Toro Kyba pasuo 4v/3.
OrBer: 1728

B-3 Haiiure mroma/ b MOIHOM TOBEPXHOCTH KybHa, eCIN PACCTOSTHIE MEK/Ly HEIlePECeKAIOIIMMICS
JIMAroOHAJIAME JIBYX CMEXKHBIX OOKOBBIX I'PaHeil 9Toro Kyba paBHO 7.
OTBer: 882

B-4 Haiiyiute 00béM KybDa, €cji pacCTOsTHUE MEXKJY HElePECeKaIONMMUCH JUATOHAJISAMU JIBYX

CMEKHBIX GOKOBBLIX Ipameil 9T0oro Kyba pasHo 5v/3.
OrtBet: 3375

B-5 Haiijinre mioma b OJTHONR TOBEPXHOCTH Ky0a, €CJIN PACCTOAHIE MEXK Ty HEllePeCeKaIOIMMUCS
JIMArOHAJIIMU JIBYX CMEXKHBIX OOKOBBIX I'DaHeil 3Toro Kyba pasno 9.
OtBerT: 1458

B-6 Haitnure 00béM Kyba, ec/ii paccTOSHUE MEXK/1y HelepeCceKalomMMUCs JIMarOHaJIsIMU JIBYX
CMeKHBIX OOKOBBIX I'paHeil 9Toro Kyba pasro 6v/3.

OrBer: 5832




B-7 Iloma s 60KOBOi MOBEPXHOCTH TPABUILHOM mecTtuyroabHoi mupamuibl SABCDEF pas-
Ha 2, a IIoMma/ (b ocHOBaHms — /3. Haiijure BCe TOUKH HMUpPAMUIBI, yIAJEeHHBIE HA MAKCHMAJIBHO
BO3MOXKHOE PacCTOAHUE OT TIOCKOCTH O0KOBOit rparn SAB. B orBeTe yKaxKnuTe 9T0 paccTosgHue, npu
HEOOXOIMMOCTH OKPYTJINB €r0 3HAYCHHE JI0 JBYX 3HAKOB MOCJIE 3aIIATOM.

Otser: 0.71 (& ‘/75)

Pemmenne. OcHoBanme nmupamMubl — MPABUIBHBIN IIECTUYTOJIBHUK; €CJIM €r0 CTOPOHA paBHA d,

3v/3a2
2
V2

OCHOBaHUe, PaBeH aT =5 Kazxmast 60koBast rpaHb TUpaMu/Iibl — PaBHOOEIPEHHBIN TPEYTrOJIbHIK

9 2 1
C OCHOBaHHUEM a = — N IJIOIIIaJIBbIO — = -
3 HRARIO 6 = 3

2
TO €ro ILIOIa/lb PaBHA = /3, oTKyma a = 3 Torna pajmyc OKpy»>KHOCTH, BIIUCAHHOW B

OoTKyJIa anodema TakzKe paBHA 3 Torma B cumy

1
TEOPEMBI O TPEX MepHeHIUKYIApax U TeopeMbl [Indaropa BeicoTa mupamMubl paBHa 5

Bamernm, yro y mupamuiabl SABE obmas Beicota ¢ nupamuiaoin SABCDEF, a miomais eé

1 3 2
OCHOBaHUSI paBHA §AB -AE = \/?_, oTKyza eé 06bém pasen V(SABE) = \1/_8_ C apyroii cTOpoHBI,

9TOT 00BEM BTPOE MEHbIE IPOU3BeIeHNs LIoMau rpann SAB Ha paccTogHue OT BepiimHbl F 10

2
ILJTIOCKOCTH TO# T'PaHu, MO3TOMY YKa3aHHOe paccTosinre paBHO — =2 (.71.

JlokazkeMm, 9TO paccTrosiare OT TOYKU F 10 mmockoctu rpaaun SAB — MaKCUMAJIbLHO BO3MOXKHOE
paccrosiaue ot Toukn mupamuisl SABCDEF no mnockocru rpanun SAB (Takoe yKe pacCTOsHEE 10
9TOi1 TI0CKOCTH OYJIeT OT JI06oit Touku pebpa DE). 3amerum cHadasa, ITO MAKCUMYM JIOCTUTAETCSI
HA MOBEPXHOCTHU MUPAMUJIBI, & HE BHYTPHU €€: IEePIIeHIUKYJIAD, ONYIIeHHbIH Ha IJI0CKOCTL SAB u3
BHYTPEHHEH TOYKHU ITUPAMUJIbI, MOXKET OBITh MPOJIOJIZKEH 38 3Ty TOUKY JI0 MEPECEIeHUs C IOBEPXHO-
CTBIO TIMPAMU/IBI, TIPU 9TOM Oy/1eT HalijleHa TOYKa Ha MMOBEPXHOCTH, DOjiee yrajeHHast OT IJIOCKOCTH
SAB 1o cpaBHeHuio ¢ ucxogHoi. lamee, ecsim Touka M NpWHAIEKUT HEKOTOPOil OOKOBOW TpaHn
UPAMUJIBI, TO TOYKa Iepecedenud jyda SM ¢ COOTBETCTBYIONIUM PeOPOM OCHOBAHUSA HAXOIUTCH
JaseIne ot miockoctn SAB, dem cama Touka M (9TO JIErKO BBIBECTH U3 MOJ00UsT TPEYTOJIHLHUKOB),
[IO9TOMY MAaKCHMYM MOXKET JOCTUTAThCS TOJHKO B TOYKAX OCHOBaHUS Hupamuibl. Hakower, Jexa-
IMasi B OCHOBAHUW TMPAMUJIBI TOYKA TeM JAJIbINe OT IIocKocTu SAB, dem oHa JaJibIlle OT MpsMOil
AB (370 JIerKo cJiejiyeT U3 TeopeMbl O TPEX MepHeHIuKYJIIpax U mojgobus TpeyroabHuKoB). [loaro-
My MaKCUMyM JIOCTHTaercsd B Toukax pebpa DE, koropoe napajuiesbHO 1wiockoctu SAB (Tak Kak
AB||DFE), a 3na4nT, Bce €ro TOYKN paBHOYIAIEHB! OT Itockoctn SAB.

B-8 Iliormma e 60KOBOiT MOBEPXHOCTH MPAaBUIBHOMN TiecTuyTrobHON Ttpamuisl SABCDEF pas-
Ha 9, a wioma/ b ocHoBanuss — 4v/3. Hajinre Bce TOUKM MMpPAMEIBI, VIATEHHbIE HA MAKCHMAJIBHO
BO3MOKHOE PacCTOsTHUE OT TLJI0CKOCTH O0oKOBOM rparu SDE. B orBere yKaxkuTe 3T0 pacCTosHUE, TIPH
HEOOXOMMOCTH OKPYTJIMB €r0 3HAYEHUe JI0 JIByX 3HAKOB ITOCJIE 3aIIATOMN.

Orser: 1.81 (~ /%)

B-9 Iloma s 60K0BO# MOBEPXHOCTH MPaBUILHOM mecTtnyroabHoil mupamuabl SABCDEF pas-
Ha 8, a ol ocroBamus — 2v/3. Haiijure Bce TOUKM MUPAMEIDLL, YAAICHHbIE Ha MAKCHMAJIBHO
BO3MOXKHOE PACCTOSTHIE OT ILIOCKOCTH 60KoBOit rpann SC'D. B oTBeTe yKaxKuTe 3T0 pacCTOSTHUE, IIPU
HeO6XO,ZLI/IMOCTI/I OKPYIVIMB €ro 3Ha4deHune J0 JABYX 3HaKOB IIOCJIE 3aIIdTOM.

Orser: 1.80 (~ /1)

B-10 ILrormab 60KOBOIT MOBEPXHOCTH MPABUIBLHOI 1recTryrosibHON upamuisl SABCDEF pas-
Ha 9, a oML ocHoBamus — 3v/3. Haiiiure Bce TOUKM MUpAMEILI, yIATICHHbIE Ha MAKCHMAJIBHO
BO3MOKHOE PACCTOSTHIE OT ILIOCKOCTH O0KOBOi rpann SEF. B oTBeTe yKazkKuTe 9TO pacCTOAHHUE, IIPU
HeO6XO,ZLI/IMOCTI/I OKPYIVIMB €ro 3Ha4deHune J0 JABYX 3HaKOB IIOCJIE 3aIIsITOM.

OtBer: 2




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2021 /22 yuebroro roja s 11 kiaccos

Bamada 6 (10 6aJ110B)
B-1 ®abpuka npoussogut n > 15000 €JI0YHBIX UTPYIIEK B MeCHI| U sBJisieTcsd yObITouHoi. 13-
BECTHO, YTO DU U3TOTOBJIEHUU N €JI0YHBIX UIPYIIEK B MeCAIl pacxojibl (haObpuKu Ha IIPOU3BOJICTBO

. 126 000 54 000 . .
OJIHOI UTPYIIKM COCTABJIAIOT He MeHee ——— +9— |3 — ————| pyOuieil, a IieHa pean3anyuy KazkI0i
n n

UTPYIIKKA [IPA 9TOM He TPEeBOCXOIUT 18 — ——n pyOseit. Oupegenre exKeMecTIHbIi 00bEM TTPON3-

4000

BOICTBa, IIPU KOTOPOM €2KEMECATHBbIE y6bITKI/I MOT'yT OBLITH CHUYKCHDI J0 HaMMEHbIIET'O N3 BO3MOXKHBIX
B JaHHBIX YCJIOBHUAX YPOBHII. BapI/IaHT IIOJIHOI OCTaHOBKHU IIPOU3BO/ICTBA UCKJIFOYEH.

OreTt: 24000
Pentenne. O60o3HaunM pacxojibl Ha IPOU3BOJICTBO N UrpyIieK B Mecall uepes f(n). Ilo ycaosuio:

126000 54 000 1
P =n|(——- — 13- — 18— —n,
f(n)=gn):=n ( - +9 ‘3 - ‘ 8 4000n>
re. f(n) = g(n) = 125 — 9n — [3n — 54000| + 126000.
1) Iycrs n > 18000. Torg:ga g(n) = 3555 — 12n — 180000 > g(ng), e ny = 1/2000 = 24000. IIpn
sroMm ¢(24000) = 36000.
2) Iycrs 0 < n < 18000. Torma g(n) = g555 — 6n + 72000 > g(no), e ng = % = 12000. IIpn

stom ¢(12000) = 36000.
Takum obpazom, HauMeHbIllee 3HAUEHIE PACX00B B Mecdll paBHo 36000 py6. u jlocTuraeTcs OHO
npu n = 24000 nau n = 12000.

B-2 ®abpuka npoussogutr n > 400 UCKYCCTBEHHBIX €Jieil B MeCHIl, U IPOU3BOJICTBO SIBJISAETCS

HpI/I6I)IJ'II3HbIM. I/ISBGCTHO, 9TO IIPXU U3IOTOBJIEHUU Tl NCKYCCTBEHHBIX eJieil B Mecdl paCXoAbl IIPpEAIIpu-

0500 40500
+270—- 190 — ——
n n

ATUA Ha U3TOTOBJIEHUE OHOMN €JI COCTABJIAIOT HE MEHEe py6ﬂeH a [IeHa

peanmsanuyu KaxkKJI0il e Ipu 9TOM He TIpeBocxouT H40 — 1—0n pyOuteit. Ompeiesiure eKeMeCsIHbIII

00bEM TTPOUBBOJICTBA, IIPU KOTOPOM MOYKET ObITh IMOJIyueHA HAuOOJIbINAs U3 BO3MOXKHBIX B JIAHHBIX
YCJIOBUAX MPUOBLID.

OTset: 600

B-3 ®abpuka npoussogutr n < 20000 €JI0YHBIX UTPYIIEK B MeCdI] U sBJsgeTcd yOobITouHon. 13-
BECTHO, YTO IIPU U3TFOTOBJIEHUU 1 €JIOYHBIX UTPYIIEK B MECSI] PACXO/IbI IIPEJIPUATHS HA N3TOTOBJIEHHE

126 000 54 000

OJTHO UTPYIIKH COCTABJISIOT He MeHee ——— +9— ‘3 — ——— | pybuteii, a 1ieHa peanu3aIn Kazk 10k
n n

UTPYIIKKA [IPA 9TOM He TPEeBOCXOINUT 18 — ——n pyOseit. Oupegeure exKeMecTIHbIi 00bEM TTPON3-

4000

BOICTBa, IIPU KOTOPOM €2KEMECAITHBIC y6bITKI/I MOT'yT OBLITH CHUYKCHDI J0 HaMEHbIIET'O N3 BO3MOZKHBIX
B JaHHBIX YCJIOBHUAX YPOBHII. BapI/IaHT IIOJIHOM OCTaHOBKHU IIPOU3BO/ICTBA NCKJIFOYEH.

OTBeT: 12000

B-4 ®abpuka npoussogut n < H00 MCKYCCTBEHHBIX €Jieil B MECSI], ¥ IIPOU3BOJICTBO SIBJISACTCS
NpUOBLILHBIM. 3BeCTHO, YTO IPU U3TOTOBJIEHUU N UCKYCCTBEHHBIX €JIeil B MecsIl PacXoabl (hadpuKu

40 500 40 500
+ 270 — |90 — —— | pyOuteii, a 1eHa
n n

Ha U3TOTOBJIEHUE OJHON €JI1 COCTABJIAIOT HE MEHee

3
peanu3anyuyu KazkKJI0i el Ipu 9TOM He TIpeBocxoauT H40 — En pyOuteit. Omnpeenure exkeMecsIHbII

00bEM MPOU3BOJICTBA, TTPU KOTOPOM MOXKET OBITH MOJIydeHa HAubOOJIbIIad U3 BO3MOXKHBIX B JAHHBIX
YCJIOBUSAX MPHUOBLIb.

Otset: 300



B-5 3asoxg nmpoussoaut n > 300 aBroMobmeit B Mecsr,. V3mep:KKn 3aBUCAT 0T 00beMa ITPOU3BO/I-

n2 — 20000 )
CTBa Kax lg ~s00 CKOJIbKO aBTOMOOUJIEl B MECSIIL JIOJIZKEH BBIITYCKATh 3aBO/I, YTOOBI M3/IEPIKKI
n JE—
ObLIM MUHUMAJILHBIME !
Orper: 565 2 20000 2 600 20000
Pemenne. Ilycrs f(z) = :B_—W’ roryma f'(x) = L _(x _333(—){;))2 . Oynkug [/ MeHser

suax B Toukax 300 £ 100+/7. IIpu x € (300; 300 + 100+/7) umeenm f'(z) < 0, u bynxmus f yOuBaer, a
upu & > 300+ 100v/7 umeent f(z) > 0, u byuxmus f Bozpacraer. 3HAUAT, HANMEHbBIICE 3HAUCHIE Ha
ayae (300; +-00) dbymrkmus f npurmmaer B Touke 300 4+ 100v/7 € (564; 565), a HanMeHbITee 3HAYCHIE
npu 1esibix & > 300 — B ojiHOIM 3 Touek 564 u 565. [IocKoIbKY JecATUYnbIi JJorapudM — MOHOTOHHO
BO3pacTaIas PYHKIWs, TO )Ke camoe BepHo u Jyist byukiwu g(x) = lg f(x). HerpynHo nposeputs,
gro f(564) > f(565), a 3maqur, u g(564) > g(565). [Tosromy HamMeHbIIIE U3IEPIKKI 3aBOJL IOHECET,
BBIITyCKast 110 H65 aBToMOOMIeil B MeCsII.

B-6 3asoj npoussomgut n > 400 KarepoB B Mecdrl. V3aepKKu 3aBUCAT OT 00beMa ITPOU3BOJICTBA
2
n® — 50000

n — 400
MUHUMAJILHBIMU !

OTrBer: 732

KaK lg . CKoJIbKO KaTepoB B MeCAIl AO0JI2KE€H BbLIIIYCKaTb 3aBO/I, 4TOOBI U3 AECP2KKU ObLIN

B-7 3asoa npoussogaut n > 500 TereBu30poB B MecsIl. V3nepKKu 3aBUCIT OT 00beMa, IIPOU3BO/I-
2
n” — 80000

n — 500

ObLIN MI/IHI/IM&JIBHBIMI/I?

OrBer: 912

CTBa Kak lg . CKOJIbKO TeJIeBU30POB B MECSIL JIOJIZKEH BBIITYCKATH 3aBO/I, YTOOBI U3IEPIKKU

B-8 3asos mpouszBoguT n > 600 cTUpa bHBIX MaIllWH B Mecdrl. V3aepKKu 3aBUCAT 0T 00bema
2
n= — 50000

n — 600

9TOOBI U3AEPKKN OBLIN MUHUMAJTEHBIMU

OTBeT: 1157

IIPOU3BO/ICTBA KaK lg . CKOJIBKO CTUPAJIbHBIX MalllUH B MeECAIl JOJI?KEH BbIITYCKaTb 3aBO/,
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Bamaua 7 (10 6asioB)
B-1 Haiimre cymmy Bcex TeIbIX @, TPU KOTOPBIX HEPABEHCTBO

(2 — a)4°=?* +2(a — 5) +1<0

45in2 T
BBITIOJIHEHO ISt BCEX 3HAYEHUH .

OrBer: 6

Pemenne. a € (—0.5,4), cymMMa nenbix sHadennii pasua 6. [locie samens: 4" % = ¢ uzyuaen,
OTpHIIATENICH JIM KBaJIpaTHbI Tpéxuien (2 — a)t® + 2(a — 5)t + 4 npu t € [1,4].

B-2 Haitmure cymMMy BcexX IebIX 3HAUYEHUN @, TP KOTOPBHIX HEPABEHCTBO

(2 + a)4°52* — 2(a + 5) < -1

4Sin2 T

BBIIIOJIHEHO JIJIS BCEX 3HAYEHUN X.
OTrBer: —6

B-3 HaﬁﬂHTe CYMMY BCeX IeJIbIX 3HaYCHU a, IIpu KOTOPBLIX HEPaBEHCTBO
(1 _ a)46052x + 2(& _ 4)4—sin2x < -1

BBIIIOJIHEHO IS BCeX 3HAYEHUN X.
OTser: 2

B-4 Haiimnre cymmy Bcex TesIbIX 3HAYEHUI @, IPU KOTOPBHIX HEPABEHCTBO
(14 a)4°3%* — 2(a 4 4)45"% 11 < 0

BBIIIOJIHEHO IS BCeX 3HAYeHUH x.
OTBeT: —2
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Bazaua 8 (10 6asioB)
B-1 B nmapamnenorpamme ABC D nposenena ouccexkrpuca ZBAD, nepecekaromast npsamyio BC
B Touke K. B Tpeyrompank ABK Bmnmcana OKpy»KHOCTH. Haiijure paccTostHme MeKIy TOYKAMN

T
KaCaHWsA 3TOW OKPYKHOCTHIO cTopoH AB u BK, ecm AB = 4, /BAD = 3 [Ipu HeobxomuMOCTH

OKPYIJINTE OTBET JIO JABYX 3HAKOB II0CJIE 3AIISTOIA.

Orset: 0.93 (~ 2(2/3 — 3))

Pemenne. Ecmm wepes N, L, M 006o3Ha4IuTh TOYKHU KacaHusi OKpyKHOCTU U cTopoH AB, BK,
AK COOTBETCTBEHHO, TMOJIydaTrcs momo0Hbe paBHOOeapeHHble Tpeyroiabunku NBL u ABK, npu-

gyeM BM Oyner BbICOTOI, MemuaHoit u Ouccekrpucoii Tpeyroabaunka ABK. Torma AN = AM =
ABcos“BAD NB = AB — AN = AB(1 — cos #8A2) NI = AK - NB : AB.

2 2

B-2 B napasenorpamme K LM N nposejiena buccekrpuca £ LK N, nepecekatomas npsamyio LM

B Touke P. B Tpeyronmbnuk K L P Brnmcana okpyxKHOCTH. Haliure paccTosinue MexKy TOYKAMH Ka-
s

CaHms1 9TOi OKpyKHOCTBIO cTopon KL u LP, ecrm KL = 4v/5, /MNK = 5 [Ipu neobxomuMOCTH

OKPYIJIUTE OTBET 0 JBYX 3HAKOB IIOCJE 3aIIATOM.

Otser: 2.08 (~ 2v/5(2V/3 — 3))

B-3 B napasuienorpamme F'EGH uposenena douccekrpuca ZFEF H, nepecekarorias npsimyio KG
B Touke A. B tpeyrospuuk F'EA Biucana okpy2KHOCTb. Haiijure paccrosinue MeKJIy TOUKAMU Ka-

CaHMsT 9TOH OKpy’kHOCTBIO cTopor FE u FA, ecrm FE = 127, /ZHFE = g [Ipu mHEoOxoMMOCTH

OKpPyIjIuTe OTBET A0 JABYX 3HAKOB IIOCJIE 3allsITON.

Otsert: 7.37 (~ 6v/7(2V3 — 3))

B-4 B napamienorpamme PQ RS mpopenena 6uccekrpuca Z(QPS, nepecekarorias npsmyo QR

B Touke H. B Tpeyronpauk PQH Brumcana okpyKHOCTH. Haiianre paccrosinme MexKy TOUKAME

2
KaCAHIs 3TOH OKPYKHOCTHIO cTopor PQ u QH, eciiu PQ = 2v/3, /RSP = ?ﬂ' [Ipu nHeobxouMOCTH

OKpPyLJIuTEe OTBET A0 JABYX 3HAKOB IIOCJIE 3a4dTOI].

Otser: 0.80 (~ 6 — 3v/3)
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Bazaua 9 (10 6asioB)

B-1 Pemmnure CUCTeMy
+1 2+z—22|+1+logy 6
{ 6yt . 5‘ | g5 5’

3V2—y<6—ly+2|

B orBere ykaykure MUHUMAJbHOE 3HAYEHHE, KOTOPOE MOXKeT IMPUHUMATH CyMMa & + Y, el T U Y
SIBJISTIOTCSL PEIEeHNUSIME CUCTEMBI, TIPU HEOOXOIUMOCTH OKPYIVIMB €r0 JI0 JIByX 3HAKOB IIOCJIE 3aIlSTOM.

OrBet: —3

Pemtenne. CHavaja pemmM HEPaBEHCTBO. 3aMETHM, 9TO B JIEBOH YaCTH CTOUT yOBIBAOIIASI
dbyuxuusg f(y) = 34/2 — y, oupenenénnas npu y < 2, a B npasoit yactu — dyukuuga g(y) = 6—|y+2|,
Bo3pacrarommas npu y < —2 u yosiatomias upu y > —2. [lpusrom f(—2) = g(—2) =6, f(1) = g(1) =
3. Orciofa sicHO, YTO 1pU Y < —2 HEPABEHCTBO HE BBINOJHEeHO. B cuity BoiyKsiocTn GyHKIMN f OHO
TakzKe He BBINOJHEHO npn Yy € (—2;1), a upu y € (1;2] — BBIIOJHEHO, TOCKOIBKY Ha IIPOMEKYTKE

(1;2) mveenm f'(y) — ¢'(y) = EENCET
perenuit HepaBercTBa nMeet Bux {—2} U [1;2].

Vpasraenne npeobpasyem K Buay 6972 - 5l2+e=2*l — 1. Ha mmuO:kecTBE pelteHnit HepaBeHCTBa NMeeM
y+2 € {0} U|[3;4], mosromy nepBblii COMHOKUTENb B JIEBOI YacTU yPaBHEHUs BCErjia He MeHbIie 1.
[TockonbKy |2+ x — 22| > 0 npu Bcex 3HAUEHUSIX T, BTOPOil COMHOKUTEIIb B JICBOH 9aCTH ypaBHEHUS
TaKzKe Beeryla He MeHbIIe 1. 3HaunuT, paBeHCTBO BO3MOXKHO TOJILKO mpu 6972 = pl2te—a?| — 1, oTkyna

+1<0m f(2) =0 < ¢g(2) = 2. Taknm 06pazoM, MHOKECTBO

y = —2 (910 3HAYEHNE TaKzKe YJIOBJIETBOPsieT HepaBeHCTBY) U & = —1 wim x = 2. Beipaxkenue x + y
Ha peHieHusAX CUCTEMbI IIPUHUMACT MUHUMAJIbHOE 3HAYCHUE IIPU Y = —2u xr = —lus 9TOM CJIy4ae
paBHO —3.

B-2 Pe]_HI/ITe CUCTEMY
+3 2 243z+x2|—log, 3 __
{ 3y . | | 2 3,

3V3—y<6—|y+1]|
B OTBETE YKaKUT€ MaKCHUMaJIbHOE 3HaY€HUE, KOTOPOE MOXKET IIPUHHMAThb CyMMa T + Yy, ecom r 1y

SIBJIAIOTCS PEIICHUsIMUA CUCTEMbI, IIPA HEOOXOAMMOCTH OKPYIJIUB €ro JI0 JIBYX 3HAKOB II0C/I€ 3aIlSTOli.
OTBeT: —2

B-3 Pemute cucremy
{ 25—y . 3|5:Jc71276|710g32 =9,
3WVy+1<6-1[3—yl.
B orBere ykaxkKnTe MHUHHMAJIbHOE 3HaUEHUE, KOTOPOE MOYKET NMPUHUMATH CyMMa X + Y, €CJu T U Y

SIBJISTIOTCSI PEIIEHUSIMU CUCTEMBI, IIPY HEOOXOIUMOCTI OKPYTJIUB €ro JI0 ABYX 3HAKOB IIOC/IE 3alIsITOMN.
OTser: 5

B-4 Pemure cucremy
54—y . 7\3x—2—x2\+1+10g75 — 77
3Wy—1<6-—15—yl.
B orBere ykaxkuTe MakcUMaJbHOE 3HAYEHHE, KOTOPOE MOXKET NMPUHUMATH CyMMa & + ¥, €CJIn & U Y

ABJIAIOTCHA peI_HeHI/IHMI/I CI/ICTel\/IbI, HpI/I H€O6XOILI/IMOCTI/I Oprr‘.HI/IB ero 1o ﬂByX 3HaAKOB IIOCJIE SaHHTOﬁ.
OTBert: 7




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2021 /22 yuebroro roja s 11 kiaccos

Bamaga 10 (10 6asioB)
B-0 Ilycrs & — wauGosbmuii Kopenb muorowtena f(x) = x3 — 3% + 1. Haiitu octaTok or meie-
HUA Tes0if acTn uncaa 229! ma 17. Ilenag gacTh umcia a — 9TO HamboJbIIee IeJoe YHCIO, He
[IPEBOCXO/ISINEE YUCTIA .

Orsert: 10.

PemeHI/Ie. Bamernm, aro f(—3/5) = —@—ﬁ—l—l <0, f(=1/2) = = —241>0, f(3/5) = 24—
T4l =1 >0, f(7/10) = & — o5 +1 = 2200 <0, f(2) = 8—12+1 <0, f(3) = 27—-274+1 > 0.
CuetoBarebHO, KyOU4eCKuii MHOrOYJIeH [ MMeeT TP BEIIECTBEHHBIX KOPHA Ty < Tg < I3, IPUIEM
—3/5b<x1 <—1/2,3/5 <29 <T7/10,2 < 23 < 3 (x3 = ). lyis1 KaxKJ10r0 1€I0I0 HEOTPHUIATETHHOTO
n OIpeaesuM 4YuCIO a, = Tf + x4 + x4. OdeBuaHo 4TO ap = 3, Hajee 3 TeopeMbl Buera ciemyer,
qTO 4y = 3, Ay = T3+ 3+ 75 = (11 + 9+ 13)* — 2(21 79 + T 173 + T2x3) = 9 — 0 = 9. Ecaim pasencrsa
r? = 32? — 1 yMHOXKUTH COOTBETCTBEHHO Ha Tl mpu ¢ = 1,2, 3 U CJI0XKHUTH, TO MOJLYIUM:

o D gl = 32 2l 4 ) — (2 + 2l + ),
T.e. IMEET MECTO PEKYPPEHTHOE COOTHOIICHHE
Apt3 = 3an+2 — Qn

OuesBnnno, uro [z4] = a, — 1.
Jlajtee paccMOTPUM OCTATKHU ITOCIEI0BATE/IHLHOCTH @, Tpu jaejgennn Ha 17. [lociaemoBarenbHOCTD
OCTATKOB MMEET IINKJI JJIMHBLI 16:
Qg | G1 | G2 | A3 | G4 | A5 | Gg | A7 | Ag | Gg | A1p | G11 | Q12 | Q13 | Q14 | Q15 | Q16 | Q17 | A18
3139 (7111|199 |16|5] 6 |2 |1 ]14]6/|O01]3]3]9
Tak kax 2021 = 126-16+5, T0 dsge; (mod 17) = a5 (mod 1)7 = 11. [Tosromy [#2°?!] (mod 17) =
10.

B-1 Ilycrs & — wnamGosbimuii Kopenb Muorouwsena f(z) = x3 — 3xz? + 1. Haiitn ocratok ot
nenenng nesoit wactu umncaa £20% na 17. lenas gactsh uucna a — 3T0 HanGOJIbIIEE TIEJI0€ TUCTIO, HE
IPEBOCXO/IAINEe IUC/IA @.

OTser: 5.

B-2 Ilycth & — nambosbimii Kopenb Muoroustena f(z) = x® — 322 + 1. Haiitu ocraTox ot
nesenns nesoit wactn uucia 22027 ma 17. lemas gacTh uncia a — 9To HaubOJIbIIee IeI0e YUCIo, He
IPEBOCXOAIIEe TUCTA .

Orser: 1.

B-3 Ilycrs & — mambosbmuii Kopenb Muorounena f(z) = x3 — 3xz? + 1. Haiitn ocratok ot
nesienns nestoit yactu uucia £2°% ma 17. Lesras 9acTb 4nciia ¢ — 9TO HAUOOJIbIIEE IIeJI0e YHCII0, He
IPEBOCXOJIAIICE YNCIIA, d.

OTser: 0.

B-4 Ilycts & — namGosbmmii Kopenb Muoroutena f(x) = x® — 3x? + 1. Haiitu ocraTok ot
nesienns nestoit yactu uucia 2202 ma 17. lemas gacTh uncia a — 9To HaubOJIbIIee IeIoe YUCIo, He
[IPEBOCXOJISIINEe TUCTA .

OtBer: 13.

B-5 Ilycrs & — maumbosbmuii kopenb muorowiena f(z) = 2 — 3z% + 1. Haiitu ocratok or
nesienns nestoit yactn uncia 22020 ma 17. Lemas gacTb 4ncia a — 9To HaubOJIbIIee IeIoe YUCio, He
IIPEBOCXOJIAIIEe YUCTIA .

OtrsBer: 5




B-6 Haiijiure cymmy Bcex KOpHeil ypaBHEHUsT
8cos®zr +1=2V4cosz — 1,

npunaexkammx orpesky [0; ], [Ipu HeobXoMmMOCTH OKpYTJINTEe OTBET JI0 COTHIX.
OrBer: 4.82

Pemenne. 3amena t = 2cosz NpuBeJdT ypasHenue K uipy 2+ 1 = 232t — 1 & (tBTJ“l)?’ =
2t — 1 f(f(t)) =t, tae f(t) = Y. Oynkmus f cTporo BospacTaer, MOITOMY TOCTE/Hee ypaBHe-
HIEIe PABHOCUJIBHO f(t) =t < t3—2t+1 =0&t=1t= # [Tosromy cosx = ;, COST = 11“[,
KODHHU yDaBHEHUA T = F,T = arccos 12‘/5, X = T —arccos %5. MozkHO j10Ka3aTh, 4TO COS § = %5.
Torma arccos #5 = %”, U cymMMa KopHeil paBHa 3 + %” + 4?” = 213—5”

B apyrux BapmaHTaX KOPHM DaBHBI 2) ¥ = —f¢,r = arcsin 1*4‘/5 = —15, = arcsin H\[ 3’5. B
CyMMe 5. 3) x = %’r,x = arccos 1=Y5 f = 5 T T = arccos 1+4\/5 = £. B cymme 212—; 4) z = 5T =
arcsin ‘[H =TI x= —aurcsinJrT‘/g = —32 B cymme — .

B-7 Haiiure cymmy Bcex KOpHEi ypaBHEHUsT
8sin®z — 1 = 2v/4sinz + 1,

IPUHAJICIKAIINX OTPe3Ky [—5; 5]. IIpn HEOOXOIMMOCTH OKPYTJIUTE OTBET JI0 COTBIX.
Orger: 0.10

B-8 Haiiure cymmy Bcex KOpHeil ypaBHEHUsT
8cos®r —1=2V4cosz + 1,

npuHaekammx otpesky [0; ], [Ipu HeobXommMOCTH OKPYTJINTe OTBET JI0 COTHIX.
OTBeT: 4.61

B-9 Haiijnre cymmy Bcex KOpHei ypaBHEHUs
8sin®z + 1 = 2V/4sinz — 1,

IPUHAJICIKAIINX OTPe3Ky [—5; 5]. IIpu HEOOXOIMMOCTH OKPYIJIUTE OTBET JI0 COTBIX.
Otget: —0.10




