Mockosckutl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsmmMnMasa NIKOJIbHUKOB
«MoKopu BopobbeBbl ropbi»
Mo MaTeMaTHKe

3azaHud 3aka4uTebHOro 3Tana 2021/2022 yyeb6Horo roja AJs 9 kjaacca

1. PabOTHMKM JOMKHbBI BbIIM BCKONATb HECKONbKO OANHAKOBBIX FPALOK. B nepBbln AeHb pabOTHUKK
Bckonanu 10 rpAagoK, MprMyem Kaxkabli BCKONaA 0A4NMHAKOBOE KOIMYECTBO (He 0653aTeNbHO Leioe Yncno
rpsfok). Ha cnegyowmii geHb HekoTopble paboTHUKM 3a6onenm COVID-19 1 Ha paboTy BbILWO TONbKO
7 yenosek. Mpuweawme pabotanm NoNoBUHY paboyero AHA C TaKOW e NPOU3BOAUTENBHOCTLIO, KaK U B
nepBbIn AeHb, U AoAenanu octaslytocs pabory.

CKO/IbKO BCEro rpagokK 6b11o Ha NoacobHOM y4acTke?
OtBerT: 11.

PeweHwue: MycTb N - 44CN0 PabBOTHUKOB B NEPBbLIA AEHb, M - YAC/IO FPAAOK, P - NPOU3BOAUTENBHOCTb

opHoro paboTHUKa, U3MepeHHasa B rpaakax/aeHs. M3 nepsoro ycnosusa p - n = 10, s sToporo-7 - p -

1 35
S=m-— 10. Bolpasum p 13 NepBOro ypaBHEHUst U NOACTaBUM BO BTOPOE: —=m- 10, cnepoBaTtenbHo,

n asnaetcs aenutenem 35. Ho, NOCKONbKY . > 7, TO @ AUHCTBEHHbIV BapuaHT n = 35, oTkyaam = 11.

2. bygem 0603Ha4aTb abc TpexaHayHble YMCNA, 3anmcaHHble Lubpamm a, b, c. CKONbKO cywecTByeT
TPEeX3HauHbIX YMCes, TaKuX, YTo pas3HocTb abc — ach penwtca Ha 72 6e3 ocTaTtka?

OtBeT:126.

Pewenue: abc — ach = 100a + 10b + ¢ — (100a + 10c + b) = 9(b — c). 3T0 UnCcNo KpaTHO 72, ecnu
(b — ¢) kpaTHo 8. Umeem 10 BapuaHTOB, ecnv b = ¢, ABa BapuaHTa gna b — ¢ = 8 1 ABa BapuaHTa Ans
b — ¢ = —8. Utoro 14 KombuHaumit b, c ymHOXaemM Ha 9 BapnaHTOB a (YMUCN0 HE MOKET HauMHATbCA C
HyAnsA).

3. HaiiguTe BCe napbl HaTypanbHbix Ymcen (X, y), 418 KOTOPbIX BbINOJHEHO PAaBEHCTBO
x+y)-(x+y+1)+y=2022.

OtBerT: (2;42).

PeweHue: Ecan x + y = 45, To neBas yactb 6onblie 45 - 46 = 2070 1 paBeHCTBO HEBO3MOXHO.

Ecmx+y<43,To(x+y) - (x+y+1) <43-44 =1892,noatomy y = 2022 — 1892 = 130, yto
HEBO3MOXHO.

OcTtaeTca BapuaHT x + y = 44, npu noactaHoske nonyuum 1980 + y = 2022, otkypa y = 42,x = 2.
ANbTepHATUMBHOE pelleHne: 3anuem LenoYvKy HepaBeHCTB

x+y) (x+y+1D)< (x+y) (x+y+1D)+y=2022< (x+y) - (x+y+2)



M caenaem 3aMeHy x +y = t,Toraa t? +t < 2022 1 2022 < t? + 2t. Pelunm 3Tn HepaBeHcTBa,
eAMHCTBEHHOe obLee pelleHne B HaTypaibHbIX Yucnax t = 44.

4. MNeTa cTPOUT 3aMOK U3 KyBUKOB. B Kakoi-To

MOMEHT OH 1M306pa3ni HeOCTPOEHHbI 3aMOK B

Tpex Npoekuuax: Bua cnepeau, sug c6oky n sua

ceepxy. Kakoe HanmeHbLIee KONNYecTso KybnKkos L]
MO>KeT BbITb n306pakeHo Ha BuAae ceepxy? Bua cnepeau Bua cboky

OtBerT: 7.

5. YuuTeNb BbINWUCaN Ha AOCKe KBAaApaTHOE ypaBHEHME
x% +ax +2022 =0.

AHApelt NoACTaBUA BMECTO a NO oyepeam Bce Leble uncaa ot 0 4o 99 n pewmnn Bce U3 NOAYUNBLUNXCA
100 ypaBHeHwWiA. Hailgute cymmy Bcex noayumBlumMxcA y AHApes AelCTBUTENbHbIX KOPHEW 3TUX
ypaBHeHU. NMpu HeobXOAMMOCTU OKPYTUTE OTBET O COTbIX.

OtBeT: —945.

PeweHue. Tak KaK ANCKPUMMHAHT ypaBHeHNA, paBHbiii a — 4 - 2022, HeoTpuuaTteneH npu |a| >
2v2022 > 2+ 44,5 = 89, To ypaBHeHMe umeeT 2 KopHaA npu Bcex a = 90, a npu a € [0; 89]
AeNCTBUTENbHBIX KOpHEN He nmeeT. TaK Kak CyMma ABYyX KOpHel no Teopeme BueTa paBHa —a, TO

90;99 .10 = —945,

CYyMMa BCex AeWCTBMTENbHbIX KopHen pasHa —(90 + 91 + 92 + -+ +99) = —

6. K cepeauHe XXIl Beka yenosevyectso ocsouno 100 obutaembix NaaHeT B APYrMx 3Be3aHbIX CUCTEMAX .
OT KaXKaoM nnaHeTbl pacxogmtca 40 rMnepnpoCcTPaHCTBEHHbIX MOPTA/IOB, M K Ka40M naaHeTe BeaéT 40
NopTanoB OT APYIUX NAaHeT. Bce nopTanbl CTPOro 04HOCTOPOHHUE, T.€. eCAN €CTb NOPTAS, BEAYLLMIA U3
A B B, To HeT nopTana, Beayuiero n3 B 8 A. Muctep Purrs xouet gobpatbes ¢ Fanaten-37 Ha MaHgopy 3a
HaMMeHbLUEE YNC/IO0 TMNEPNPOCTPAHCTBEHHbIX MPbIXKKOB. CKOJ/IbKO MPbIXKKOB €My MOKeT noTpeboBaTbcs
(yKarkuTe Bce BapuaHTbl)?

OtBet: 1, 2 unu 3.

PewweHue: [loKaxKem, 4TO KpaTyalwmnin mapwpyT notpebyeT He 6os1ee 3 NPbIXKKOB. MycTb HET NPAMOTO
MapupyTa ¢ lanateun Ha MNaHgopy. Toraa pasobbem naaHeTbl Ha 3 MHOXKECTBaA:

A - nnaHeTbl, Ha KoTopble BeayT nopTanbl ¢ Fanaten 37 (40 wryk);
B - MnaHeTbl, c KOTOPbIX BeAyT NnopTanbl Ha MaHaopy U cama NaHgopa (41 wTyKa);
B - BCe ocTanbHble .

Ecnv mHoXKecTBa A 1 B MMeloT nepeceyeHmne, TO CYLLLECTBYET MapLUPYT ANUHbI 2. TyCTb He
nepecekatoTca, Torga B coctomt 13 19 nnaHer.



C nnaHeT mHoxecTBa A BbixoguT 40*40=1600 nopTtanos. Ha nnaHeTbl MHOXKecTBa A BeayT He 6onee
40 * ? = 780 13 HMX. A Ha nnaHeTbl MHOXKecTBa B BeayT He 6onee 40 * 19 = 760. Bcero nonyvyaem

780 + 760 = 1540 < 1600, chegoBaTenbHO, CyLLECTBYIOT NOPTasbl, Beayliue Ha NiaHeTbl U3
MHoecTBa b. Torga HangeTca mapLpyT 4anHbl 2 nam 3.



