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Sagaua 2.
B-1
B MTKOJIBHOM Te€CTe€E 5 pa3aes10B, Ka)KZLBIfI N3 KOTOPBIX COACPZKUT OAUMHAKOBOEC KOJUYIECCTBO BOIIPO-
coB. AHTOH mpaBubHO OoTBeTHJ HA 20 BOmpocoB. IIpu 3TOM MPOIEHT ero BepHBIX OTBETOB OKA3aJICs
oosibire 60, no menbire 70. CKOIBKO BCEro BOIPOCOB OBLIO B TecTe?
OtseT: 30

60 20 70 200 100
Pemenne. Ilo ycioBuio — < — < —, 10 ectb — < & < ——, 3nHauuT, 29 < = < 33. Tax
100 x 100 7 3
KaK 9HUCJIO BOIIPOCOB JIONZKHO JIeTUThCd Ha b, To x = 30.

B-2

B mkobHOM TecTe 4 pasena, KaxK/ bl 13 KOTOPBIX COJIEPKAT OMHAKOBOE KOJMIEeCTBO BOIIPOCOB.
AHTOH npaBHIIbHO OTBeTHI Ha 20 BOIPOCOB. [Ipu 9TOM IIPOIEHT ero BEpHBIX OTBETOB OKa3aJICs OOIbIIe
60, Ho MenbIre 70. CKOJIBKO BCEro BOIPOCOB OBLIO B TecTe?

OTBeT: 32

B-3
B mkosbHOM TecTe 5 pas3iesioB, KaXKiblil 13 KOTOPBIX COJAEPKUT OJUHAKOBOE KOJUYECTBO BOIIPO-
coB. AuTon npaBuibHO oTBeTHJ HA 20 BOmMpPOoCcoB. [Ipu 3TOM MPOIEHT €ro BePHBIX OTBETOB OKAa3aJICs

oosbire 50, Ho Menbire 60. CKOJIBKO BCEro BOIPOCOB OBLIO B TecTe?
OtBeT: 35

B-4
B mkosisHOM TecTe 4 pasiena, KaXKIbIi 13 KOTOPBIX COIEPKUT OJNHAKOBOE KOJTUIECTBO BOIIPOCOB.
AHTOH npaBUIBHO OTBeTHI Ha 20 BOIPOCOB. [IpH 5TOM IIPOIEHT ero BEpHBIX OTBETOB OKA3AJICT OOIbIIE

50, o memnbire 60. CKOJIBKO BCEro BOIPOCOB OBLIO B TecTe?
OTgerT: 36
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3amaua 3.

B-1

B To Bpems, Kak Ha BOJOMON OTIPABUJICA HAXOAAIIUICT B 6 MHHYTaX OT HETO OJUH JbBEHOK,
BTOPOIl, y2Ke YTOJIUB KazK 1y, 10 TOH yKe Topore HampaBuicd oOpaTHo B 1,5 pa3a ObicTpee nepsoro. B
9TO Ke BpeMs IO TOH Ke JIOpore Ha BOJOION OTIpaBUIach deperaxa, HaXOJIWBIIAsCAd B 32 MUHYTaX
orT Hero. Uepe3 Kakoe-TO BpeMs Ha Heé HACTYIMJI 1IePBbI JIbBEHOK, & €lIé Yepe3 Kakoe-TO BpeMsd
— Bropoii. Yepes 28 munyT 48 ceKyH/I 1OCJE BTOPOTO MPOUCIHIECTBUS Yeperaxa JIONLIa /10 BOJOIIOM.
CKOﬂbKO MHHYT NPOIIJIO MEXKAY ABYMA NPOUCITECTBUAMMU, €CJIN U3BECTHO, YTO BCE€ TPOE JABUIAJIUCDH
€ TIOCTOHHBIMA CKOPOCTSAMHU?!

OtBer: 2,4

Pemenmne. IIpumem Bech nyTh uepenaxu 3a 1, u mycrb £ — CKOpOCTh 1-ro jbBenka. Toraa
CKOPOCTh 2-TO JibBeHKa paBHa 1,5x, a ckopoctb depenaxu — 1/32. Bech myTh m0 Bomomnost s 1-
ro JbBeHKa cocTaBmwi 6x. SHAUWT, cHAYaJa PACCTOSHUE MeKIy HUM U depemaxoit Obino 6z — 1, a

1
nepBoe IPOMCIIECTBHe HPOU3ONLIO MOC/Te HadaIa JBHKeHus depes (6x — 1)/(z — z53) mun. Bropoe
MPOUCIIECTBYE MTPOU3OILIO MOCTe HAva a JBUKEHUS depes

1
32 — 28,8 = ———— MUH., OTKyJa T = —.
157 + 2 YA 16
HOSTOMY KOJIN4YeCTBO MUHHYT Me)K;Ly IIpOUCHIECTBUAMU PaBHO
6r — 1 81
32288 — - =321 _39_08=24
~ % » @

B-2

B To Bpems, Kak Ha BOJONON OTIPABUJICA HAXOAAIIUACA B 5 MHHYTaX OT HErO OJUH JbBEHOK,
BTOPOIi, y2Ke yTOJNB KayK1y, 10 TO »Ke Jopore Hanpasuics obpatuo B 1,5 pa3a ObicTpee nepsoro. B
9TO Ke BpeMsd 110 TOH »Ke JIopore Ha BOJOION OTIpaBHIACh depelaxa, HaXOUBIIasgcd B 27 MUHYTaxX
oT Hero. Yepes Kakoe-TO BpeMs Ha He€ HACTYIHUJ IEePBBI JIbBEHOK, a eIlé depe3 KaKoe-TO BpeMs —
BTOpPOIi. Yepes 24 MuHyTHI 18 CeKyHI IOCIe BTOPOTO MPOUCIIECTBHUS UYeperaxa JOILIa 10 BOIOIOM.
CKOﬂbKO MHHYT HIPOIIJIO MEXKAYy ABYyMA IIPOUCIIECTBUAMMU, €CJIUM U3BECTHO, YTO BCE€ TPOE JABHUIAJIUCDH
C TOCTOAHHBIMU CKOpOCTﬂMI/I?

Otrser: 2,1

B-3

B To Bpems#, Kak Ha BOJONOW OTIpaBUJICA HaXOAAIIUiics B 6 MUHYTaX OT HETO OJWH JbBEHOK,
BTOPOIl, y2Ke YTOJIUB YKaK/y, TI0 TO# »Ke JAopore HApaBUJcs 0OpaTHO B 2 pasa ObicTpee mepBoro. B
9TO 2Ke BpeMs 10 TOil Ke JIopore Ha BOJOIONH OTIPABUIACH Yepenaxa, HaXOAUBIIAsiCd B 33 MUHYTaX
oT Hero. Uepe3 Kakoe-TO BpeMs Ha HEE HACTYNHJ IEePBbI JILBEHOK, a €Ié depe3 Kakoe-TO BpeMsd
— Bropoii. Uepes 30 munyT 48 cekyH/I 1OCJ€ BTOPOTO MPOUCIHIECTBUS Yepernaxa JIONLIa JI0 BOJOIIO.
CKOJTBbKO MHHYT MPOIILIO MeXKIY TBYMd MPOUCIIECTBUSAMU, €CJIH U3BECTHO, UYTO BCe TPOE JTBUTAIUCH

€ TIOCTOSIHHBIMU CKOPOCTSIMHU !
OtBeT: 0,7

B-4

B To Bpems, Kak Ha BOJOIOW OTIPABUJICA HAXOAAIIUicT B 6 MHUHYyTaX OT HEr0 OJUH JbBEHOK,
BTOPOIi, yKe yTOJHUB YKaxK/1y, 110 TOH »Ke JI0pore HaIpaBHJCa 00paTHO B 2 pa3a ObicTpee mepporo. B
9TO Ke BpeMsd 10 TOHl Ke JIOpore Ha BOJOION OTIpaBHJIach depelaxa, HaXouBIIasgcd B 39 MUHyTax



ot Hero. Yepes Kakoe-TO BpeMs Ha HEE HACTYIUJ TMEePBBI JTHBEHOK, a eIé depe3 KaKoe-TO Bpems —
BTOpOil. Yepes 36 MuHYT 24 CeKyH/IBI IIOCJe BTOPOrO MPOUCIIECTBUS Uepernaxa JOILIa 0 BOIOIOS.
CKOJTBbKO MHHYT MPOIIIO MeXKJIY TBYMd MPOUCIITECTBUSIMU, €CJIH H3BECTHO, UYTO BCe TPOE JTBUTAIUCH
€ TTOCTOSTHHBIMU CKOPOCTSIMU?

OtBeT: 2,1
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Sagaua 4.
B-1
Jlan xBagpaTr co cTopoHoil 5 ¢cM. Ha deThIpéx ero cropoHax pacroO:KeHbI BEPINWHBI BTOPOIO
KBaJpaTa; Ha YeThIPEX CTOPOHAX BTOPOIO KBa/paTa — BEpIIMHBI Tperbero, u T. A. [Ipu Kakom Han-
MEHBIIIEM HATYPAJbHOM 71 CYMMa ILIOIIQJIeH MEePBBIX N KBAJIPATOB rapaHTHPOBAHHO OyaeT OOJIbIIe,
yeMm 49 cm??
OTtBeT: 6

Pemtenme. Ksajpar, Bnucanubiii B JJaHHBI KBaJpaT, ©UMEET HAUMEHBIIYIO TLIOMIA/b, €CJU €ro
BEPIIUHBI ABJSIOTCSI CEPeJIMHAMI CTOPOH MCXOJHOTO KBajipaTa (9To cJiejiyeT, HapuMep, U3 TOro, 4To
IJIOIIA/b KBAJIPATa paBHA TOJOBHHE KBaJpaTa ero JHArOHa ). B 3TOM ciydae ILIOMAIb BIHCAH-
HOI'O KBaJpaTa PaBHA IOJOBHHE IJIOIAIM HCXOJMHONO. SHAUMT, ILIOMALUM KBAJIPATOB MUHUMAJIbHON
IJIOIIA M 00PAa3yI0T TeOMETPUUIECKYIO IPOTPECCHIO C TIEPBBIM WieHoM H u 3HaMmeHaTesaem 0,5. Cymma
[EePBBIX €6 N YIEHOB BrepBbie TpeBbicuT 49 npu n = 6 (3T0 MOKHO MOJXYYIHTH epeGopoM Jnbo U3
bopMyITBI 7151 CYMMBI YJIEHOB T€OMETPHYECKON MPOTPECCHH).

B-2

Jan kBajgpar co cTopoHoit 7 ¢cM. Ha 4deThIpéX ero cTopoHax pacIoJIOXKeHbI BEPIIUHBI BTOPOIO
KBaJpaTa; Ha YeThIPEX CTOPOHAX BTOPOTO KBaJIpaTa — BEpPIIMHBI TpeThero, u T. A. IIpu Kakom Han-
MEHbIIIEM HATypaJbHOM 7. CYMMa ILIONIA e HEePBbIX N KBAJAPATOB rapaHTHPOBAHHO OyjeT OoJiblile,
qem 97 cm??

OTBer: 7

B-3

Jlan kBajgpar co cropoHoit 3 cM. Ha deThIpéx ero cTopoHax pacIiojioyKeHbI BEPIIUHBI BTOPOTO
KBaJpaTa; Ha YeThIPEX CTOpOHAX BTOPOTO KBaJpaTa — BepIIMHLI TpeThero, u T. A. [Ipu Kakom Han-
MEHBIIIEM HATYPAJIbHOM 71 CYMMa ILIOIIA e MEePBBIX N KBAJIPATOB rapaHTHPOBAHHO OyaeT OOJIbIIe,
yem 17 em??

OTBerT: 5

B-4

Jan kBagpar co croponoir 9 cm. Ha uwernlpéx ero cTropoHax paco/IOKEeHbl BEPIIUHLI BTOPOrO
KBa/para; Ha 4eThIPEX CTOPOHAX BTOPOI0 KBaJApPaTa — BEPIIUHBI TPEeThero, U T. J. IIpn KakoMm Hau-
MeHbIIIeM HATYPAJbHOM 7. CYMMa ILIOIIAJIei MepBBIX N KBAJApaTOB IapaHTHPOBAHHO Oymer GoJIbIIe,
geM 160 cm??

OtseT: 7
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Sagaua 5.
B-1
3a kpyrabiM crosom cugar 1001 genoBek, KazKablii W3 KOTOPBIX — PHIIApPh (BCErIa MOBOPHUT
paB/y) win Jikell (Beerga JizkET). OKa3aaoch, 9TO PIOM € KazKJIbIM PBIIAPEM CHIUT POBHO OJMH
JIZKeIl, a PAJIOM C KarKJIbIM JIZKelloM Hal/IéTcsa phinapb. Kakoe HamMeHbIllee KOJIUYeCTBO PhITapeit
MOXKET CHIETDH 38 CTOJOM?
OteT: 502

Pemtenune. U3 yciaoBus ciejyer, 9To phIllaph HE MOYXKET CHJETh MEYKJY JBYMs PHIIAPIMU WJIH
JIByMsl JIZKCIIAMH, & JI2KeIl He MOXKET CHJETh MexKJy JABYMd Jizkelnamu. TakuMm obpa3oM, mpu obxoje
BOKPYT CTOJIa PBHIIAPH OYAYT BCTpeUaThcd HAM IO JIBOE MOAPSI, & JIZKEIBl — [0 OJHOMY HJIH II0
JiBoe 1ojpsij. VM3 3Toro ciejyer, 9T0 KarxKkJIOMY JIZKEIy MOXKHO HAWTH B Hapy 10 PhIIAPIO (I/I nocJjie
9TOTO €IE OCTAHYTCsI PHITADH, He BOIIEAIINEe HUA B OJHY Tapy). SHAYUT, philapei 3a ¢ToaoM GosbIie
MTOJIOBUHBI OT OOIIEro Yuc/a CUIALAIIAX U K TOMY »Ke 9ETHOe UMCJI0, TO eCTh X0Ts Ob1 H02.

[Tpumep paccaaku 502 peimapeit n 499 1Kenos, yI0BJIETBOPSAIONIHNA YCIOBUIO: CHAYAIA TOCATAM
248 TPyNI BUIa «PBITIAPh, PHIAPD, JKeEIl, JIKeIl», 3aTeM — eIllé TPU IPYIIHI BUJIa «PHIIIAph, PHITAph,
JIZKEI.

B-2

3a kpyribiM crosioM cuar 2001 gesoBek, KazkJblii U3 KOTOPBIX — PHIIAph (BCerjga roBOPHUT
paB/Ly) win JoKer (Beerga JizkéT). OKa3aaoch, 9To PIOM C KazKIbIM PBIIAPeM CHIUT PDOBHO OJMH
JIZKETL, & PAJIOM C KayK/IBIM JIZKEIIOM HaliIéTcs poinapb. Kakoe HanboIbIee KOJIMIeCTBO JIZKEIOB MOZKET

CHIETDh 38 CTOJIOM?
Orset: 999

B-3

Ba kpyrabiM crosioM cugar 3001 geqoBek, KayKJblii W3 KOTOPBIX — PHIIAph (BCErIa MOBOPHUT
upas/y) win Joken (Beerga JikéT). OKa3aa0Ch, 9T0 PsJIOM € KazKJbIM PBIIAPEM CHJUT POBHO OJMH
JIZKEI[, a PsIJIOM C KaykJIbIM JIZKeIoM HafijéTcst pbinapb. Kakoe HauMeHbIee KOJUYIECTBO philiapeit
MOXKET CHJETH 38 CTOJA0M?

OTset: 1502

B-4

Ba kpyrabiM crosoM cuiar 4001 genoBek, KayKIblii W3 KOTOPBIX — PHINAPh (BCETa MOBOPHUT
mpaBy) win Jikell (Beerga JKET). OKa3a10Ch, 9TO PIOM € KayKJIbIM PBIIAPEM CHIAT POBHO OJWH
JIZKEIT, & PSIIOM € KasKIBIM JIZKEIIOM HalIéTcs phinaphb. Kakoe HanboIbIIee KOINIECTBO JIXKEIIOB MOKET

CHIETDH 38 CTOJIOM?
OTBer: 1999
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3agaua 6.
B-1
Haiiiure HanMmenbiee HATYpaJIbHOE YHUCJIO N, /I KOTOporo uucyao n + 2018 genurca na 2020, a
qucyio n + 2020 gegurca ma 2018.
OtBeT: 2034142

Pemenne. Ilo ycaosuio n + 2018 = 2020m, n + 2020 = 2018k, orkymxa 1009k — 1010m = 1.
Pemenne sroro numodantoa ypasuenusi: k = —1 + 1010p, m = —1 + 1009p. IToaromy n + 2018 =
2020(—1 4 1009p) = —2020 + 2020 - 1009p, orryma n = —2018 — 2020 + 2020 - 1009p. Hanmenbiiee
HaTypagbHOe 1 paBHo n = 2020 - 1009 — 2020 — 2018 = 2034142.

B-2
Haiinure HamMenbIllee HATYpaJIbHOE YUCJIO N, A KOTOPOoro uncao n + 2019 mesmrea na 2020, a

qucyao n + 2020 gemuntesa ma 2019.
OTBeT: 4074341

B-3
Haiiiure HanMmenbiee HaTypaJibHOE YUCJIO N, JIJId KOTOpOro uucjio n + 2019 jgenurca na 2021, a

qucao n + 2021 geanrca ma 2019.
OtBeT: 4076359

B-4

Haiisiute HanMmenbiee HATYpaJibHOE YHCJIO N, JIJId KOTOporo ducyio n + 2020 genurca na 2022, a
qucsao n + 2022 gemmres za 2020.

OteT: 2038178
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Sagaua 7.
B-1
Buyrpu Beinyksoro 13-yroabuuka pacnosiozkeno 200 Todek Tak, 9To HUKaKue 3 u3 3tux 213 Touex
(BKJITOUAsT BEPIIMHBI MHOTOYTOJTHHUKA) HE JIEZKAT HA OJHON HpsiMOil. MHOrOYyroJbHHK paspe3aercs
Ha TPEYroJbHUKHU, BEPIIUHBI KAyKJIOTN0 — KaKhne-HWOY/Ib TPU TOUYKW W3 JaHHBIX 213 Touek. Kakoe
HauOOJIbIIIee YUCTO TPEYTOTBHUKOB MOTJIO TOJTYIUTCS !
OtrBeT: 411

Pemenmne. Ecian kaykiaast n3 Touek OyaeT BEpITUHONW KaKOTO-HUOYIb TPEyTOJbHUKA, TO OOIIAsT
cymMma yriios Oyzer pasaa 180° - (13 — 2) 4 360° - 200 = 180° - (11 + 400) = 180° - 411. Buawwur,
noaydaercd 411 TpeyrogbHuKoB. Ecn HeKOTOPBIE TOYKM B pa3pe3aHud He YUaCTBYIOT, TO U THCJIO
TPEYroJIbHUKOB OyJIeT MEHbIIIE.

B-2

Buyrpu Bbinyksioro 100-yrojibHuKa paciojiozxkeno 17 Todyek Tak, 4TO HUKaKue Tpu u3 rux 117
TOYeK (BKJIIOYas BePITMHBI MHOTOYTOJIbHIKA) HE JleXKaT Ha OHOMN mpsaMoii. MHOrOyroJbHEK paspesa-
eTCsl Ha TPEyroJbHUKH, BEPITNHAME KaryKI0r0 U3 KOTOPHIX ABIAIOTCS 3 3 maHHbX 117 Touek. Kakoe
HaubOoJIbIIee KOJHIECTBO TPEYTOJIbHHKOB MOXKET IIPU STOM IOJIYUIUTHCA?!

OTser: 132

B-3

Buytpn Beimykaoro 200-yroabHuKa pacroiozkeHo 13 Todek Tak, 9TO HUKaKWe TpH U3 3TuX 213
TOYeK (BKJIIOUYast BEPIIMHBI MHOIOYTOJIbHUKA) HE JieXKaT Ha OJHON 1psAMoil. MHOrOyroJbHEK paspesa-
eTCS Ha TPEyrOJbHUKH, BEPIINHAME KazK/I0r0 U3 KOTOPHIX ABAAIOTCH 3 u3 gaHHbiX 213 Tovyek. Kakoe

HanbOJIbIITee KOJUMIECTBO TPEYTOJIBHUKOB MOYKET TPH 3TOM TOJIYYUTHCSA !
OTsert: 224

B-4

BayTtpn BeiTyKI0T0 17-yTrosibHEKa pacnosiozkeHo 100 Todek Tak, 9TO HUKaKWe TpH U3 3TuX 117
TOYeK (BKJIHOUYAsT BEPIIMHBI MHOTOYTOJILHUKA) HE JIeXKAT Ha OJJHOU TpsiMoii. MHOrOYroJMbHEK paspesa-
€TCs Ha TPEyroJbHUKH, BEPIIMHAME KazK/IOI0 U3 KOTOPBIX ABJILMIOTCH 3 U3 janubix 117 Toyek. Kakoe

HanbOJIbIIee KOJHIECTBO TPEYTOJIbHHKOB MOYKET HPH 3TOM IOy IHThCA !
OTtBeT: 215




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

Otr6opounstii sran 2020/21 yguebHoro roga st 7-8 KIaccosn

3agaua 8.
B-1
O6o3naunm 4epe3 A(n) nambonbmmil HeuéTHBI Aeaurens dncaa n. Hampumep, A(21) = 21,
A(72) =9, A(64) = 1. Haiinure cymmy A(111) + A(112) + ... + A(218) + A(219).
Otset: 12045

Pemenne. Haubosibiiine HedéTHBIE JIEIUTEIN HUKAKUX JIBYX U3 JIAHHBIX YHCEJ HE MOI'YT COB-
acTh, TaK KaK IUC/Ia C OJIMHAKOBBIME HAUOOJIBITUMI HEIETHBIMA JAEJIUTENAMEI JINO0 paBHbBI, 1100 OT-
JIMYAI0TCA MUHAMYM B 2 pasa. 3HAUYNWT, HAanOOJIbITHe HeYéTHBIe JeanTenn ancesn 111,112,. .., 218,219
OTJIMYAIOTCA Jpyr OoT apyra. [lonydaercs, 4ro HaubOJIbIINE HEYETHBIE JIEJUTENN 9HceJ OT 1 + 1 10
2n ecTb N Pa3JIHUYHBIX HEYETHBIX YHCE], KOTOPBbIe He NpeBbImaioT 2n. CieaoBaTe/bHO, ITO YHCIIA

1,3,5,...,2n — 1. Ecau k nabopy uucesn jgobaputh uucio 220, 1o uckoMmas cymMma OyjieT paBHa
14+3+5+...4219 — A(220) = X222 . 110 — 55 = 110 — 55 = 12045.

B-2

O6o3naunm 4epe3 A(n) nambonbrmmil HeuéTHBI Aeaurens dncaa n. Hampumep, A(21) = 21,
A(72) =9, A(64) = 1. Haiiaure cymmy A(113) + A(114) + ... + A(222) + A(223).

Orset: 12537

B-3

O6o3naunm 4epe3 A(n) naubosbiiuii HewéTHBIH Aeaurensb dncaa n. Hampumep, A(21) = 21,
A(72) =9, A(64) = 1. Haiiaure cymmy A(115) + A(116) + ... + A(226) + A(227).

OTBet: 12939

B-4

O6o3naunm 4epe3 A(n) naunbosnbrmmil Heuérublii geaurens dncaa n. Hanpumep, A(21)
A(72) =9, A(64) = 1. Haiigure cymmy A(117) + A(118) + ... + A(230) + A(231).

Otsert: 13427

21,




