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

Baksounresnbubiit aran 2021 /22 y4uebnoro roja s 9 Kiacca

3amaua 1. Ha rpansgx mecTurpanHoro urpajbHOro Kyouka paccrapjienbl uucia 1, 2, 3, 4, 5 u 6.
Kybuk 6pocatot,  oH majiaet Ha cTo. [locse 3TOro BUAHBI Ymcia Ha BceX IPAHAX, KpoMe oHOi. Huc-
Jla Ha TATH BHAMMBIX IPaHAX MepeMHOXkaTcsd. Haliiure BepoSTHOCTb TOTO, UTO 3TO MPOU3BEJCHUE
nesmTcs Ha 16.

OtBeT: 0,5.

Pemeramne. Eciu Ha HeBUANMON I'paHU HEYETHOE UHUCJIO, TO B MPOU3BEICHUN MATH OCTABIIIXCS
quce/1 mpucyTcTByIoT 2, 4 u 6, u ono aenurcd na 16. Kcan na meBuamMoil rpanu 4€éTHOE YHUCJIO, TO
MIPOU3BEJIEHHE OCTATbHBIX MATH TGP HA 16 He JeJIUTCA — B €70 PA3JIOYKEHUN HA TTPOCThIE MHOKHUTETN
He OyJeT JeThIPEX JIBOEK.

3amaua 2. Haiiure KoM4ecTBO HATYpaJbHBIX 4Yuces, He npepbinraommux 2022 u He BXOAAIINX
HU B apudMeTHYecKyIo mnporpeccuio 1,3,5, ..., o1 B apudMeTHIeCcKyIo mporpeccuio 1,4,7, ...

OTBer: 674.
Penternue. DTu jBe mporpeccuu 3a1al0T 9ucaa BuAa 1 + 2n u 1 + 3n. 910 03HAYAET, YTO UCKO-
Mble YHCJIa ecTh Yucaa Buga 6n u 6n — 4, n € N. Tak kak 2022 xkparno 6, To yucesa Bujga 6n oyiaer

% = 337, u uncesn Buga 6n — 4 OymeT cTONIBKO Ke. SHAUUT, Bcero uncena 337 - 2 = 674.

Bapaya 3. Haitnure Tpu nociennme nudper uncaa 102922 — 92022,

Orser: 119.

Pemernnme. Tax kak A = 10222 — (10 — 1)** = 102022 102022 +2022-10%%' — C3,,,- 1022 .. +
C3rpy - 10% — C210y - 10% + Cliny - 10 — 1, 10 A (mod 1000) = — O35y, - 100 + Clypy - 10 — 1(mod 1000) =
— 20222021100 4 2220 — 1(mod 1000) = —100 + 220 — 1 = 119.

3amaua 4. CemeiictBo lypcreit ckpoiBaer ['appu IloTTepa Ha ocTpoBe, KOTOPBIH HAXOAUTCS HA
paccroguuu 9 KM ot Oepera. Beper npsmosuneiinbiit. Ha Gepery, B 15 kujaomerpax oT TOH TOYKH
Oepera, KoTOpas OJIMzKe BCEr0 K OCTPOBY, HAXOUTCH Xarpu/i Ha BOJIIEOHOM MOTOIUKJIE, U OH XOYeT
nobparbes 10 lappu Kak MOKHO GeicTpee. [1o mobepeskbio MOTOIUKIT €IeT CO CKOPOCThIO 50 KM/ gac,
a HAJ MOPeM JIeTUT co cKopocThbio 40 kM /wac. [lnan y Xarpuga takoii: cHadasa npoexatb X KHIO-
MEeTPOB O MOOEPEXKbIO, & TIOTOM B3Th KYyPC HAIPIMUK Ha ocTpoB. Kakoe 3Hadenne X HaWIydIIIM
00pa30oM MOAXOMUT /s Heseil Xarpuaa?!

OrBet: 3.

Pemenne. Ilycts A — touka, orkyaa eger Xarpua, B — octpos, a C' — ToUKa, re MOTOIUKJIT
MOBepHYJI B MOpe. Bpems moe3iku t = % + Z—OC = pAC +¢BC = q(%AC + BC), tae p = %, q= ﬁ.
3HauuT, MBI CTPEMUMCH MUHUMHU3UPOBATH §AC’ + BC. Ormerum na 6epery mpoU3BOJIBHYIO TOUYKY
D, moctpoum Ha AD Kak Ha JuaMeTpe OKPYKHOCTh pajmyca ¢ - s : 2 (s mpousBosbHOe). Hapucyem
OKPYZKHOCTB € IEHTPOM B D ¥ PAJTUYCOM p - S, IYCTh 9TA OKPYKHOCTH TEPeceKaeT MepByIo Ha CYIIIe B
touke F. Ha npamyio AE omycrtum nepuenaukyasip BF, u on Oyaer nepecekarb OeperoByio JIMHUIO
B Hamyumeil Touake C'.

Jlokazkem, 910 §AC + BC vmanmasipao. 13 nogobus tpeyronpaukos AFC' uw AE D cienyer, 9To
CF/AC = DE/AD = §> CF = %AC’, TO €CThb §AC + BC = BF. Eciu B3a1b Ha mobepezkbe JH00yIo
JIpPYTyIo TOYKY M ¥ ONEHHTH §AM + BM, TO NOJIyUYUTCS CJeIyIoIee. §AM +BM = KM + MB,
rne KM — nepnenaukynsap u3 K na AE. A B cBoio ouepens KM + MB > BK > BF.

[Tycte L — Gmkaiinmas k octpoBy Touka Oepera. Tpeyrombuukun BC'L u AC'F nonobubI, OTKy12

CL= %. Cnenosarenbuo, CL =12 u AC = X = 3.

3amaua 5. Haiijure Bce 3HadeHus T, MPU KaxKJIOM U3 KOTOPBIX CpeJ/iHee U3 TPEX Yuces

a=2%—100z, b=2a"—16, c=x+20— 2>



HOJIOKHUTENBHO (cpednum W3 TPEX JAHHBIX YUCeN a,b, c Ha3bIBAeTCs YUCIO U B TPOike u < v < w,
[OJIy4aeMOii B pe3yJibTare yIopsaI0UYeHHsl JAHHBIX YUCe] TI0 HECTPOIOMY BO3PACTAHUIO).

OtBeT: —10<2<0,2<2x<5,z>10.

Pemternne. Cpegnee u3 Tpéx 4uCesI MOJOKUATEIHHO TOT/IA U TOJIBKO TOIJIA, KO MTOJTOXKHTE/THHBI
X0Tsl OBl IBa W3 TPEX dmces. Pelrast cOOTBETCTBYIOIIYIO COBOKYIHOCTD U3 CHCTEM JBYX HEPAaBEHCTB,
1IOJIy4YuM OTBECT.

Samaua 6. Touka A Ha ILIOCKOCTH HAXOIUTCS Ha OJIMHAKOBOM PACCTOSHHM OT BCEX TOUEK Iepe-
ceveHus JByX napaboJi, 3aJJaHHbIX B JIEKAPTOBON cucTeMe KOOPJMHAT Ha ILJIOCKOCTH YPaBHEHUSIMU

y = —32%4+2m x = —4y? + 2. Haiinure 310 paccrosnme.
Orser: Y007,

24
Pemenune. 11300pa3uB mapabosibl ¢ JJAHHBIME YPABHEHUSIMU, JIETKO 3aMETUTh, YTO OHU MMEIOT

4 obmue TOYKH. 3HAYUT, pABHOYIAIEHHAS OT HUX TOYKA MOYKET OBbITh MaKCUMYM ojHa. [lepenurem
ypaBHeHHd HapaboJ1 B BHJe 12 + %y — % =0uy?+ }Lx — % = 0 u cnoxkuMm. [lomyanm ypaBHeHHE

SIS S +12+ +12 697
YrgtT3v g é 8 Y75 576

1._1 V697

9TO ypaBHEHHE OKPYKHOCTH € HMEHTPOM (—57 _6) pajguyca *2=, U eMy YAOBJIETBOPSIIOT KOOPINHA-
Thl BCEX TOYEK Iepecedenus 1mapaboj, a HeHTP OKPYZKHOCTH YJIAJEH OT 3TUX TOYEK lepecedeHus Ha
paccTogHUe, paBHOE PAINYCYy OKPYZKHOCTH.

3amada 7. Ecrb HEKOTOpPOE KOJUYECTBO OJMHAKOBBIX MME/JI0MAHOBBIX IAKETOB, KOTOPHIE MOXKHO
BKJIQJIbIBATH JAPYT B Jpyra. Kciam BHYTpPHM OJHOIO M3 TAKETOB OKa3aJ/IMCh BCE OCTAJbHBIE MaKeThl,
HA30BEM TAKYIO CHTYAIUIO «IIaKeTOM MakeToB». [locunTaiiTe, CKOILKIMHU CIIOCOOAME MOYKHO CJOYKUTD
«ITaKeT makeToBy m3 10 makeTos.

IHoacnenue. Ob603HawUM CKOOOUKAMU NaAKEM.
Ecau y nac 6via 0dun naxem, mo cnocob cAoscums «naxem nakemoss» ecezo 0du: ().
Jlsa naxema mostce MOHCHO CA0AHCUMD 6ce20 0dHuM cnocobom: (()).
Tpu naxema moscHo caoscums dsymsa pashuimy cnocobamu: (()()) v ((())), v m.d.
ITopsadok naxemos enympu naxema wesaxcen. Hanpumep, eapuanm ((())()) He omauvaemes om
(0€0))-
Otset: 719.
Pemienne. FEciau 11, obo3na4daer 4uc/io criocobOB Jijisi N MAKeTOB, TO:

M =1,1l, = 1,113 = 2,11, = 4, IT; = 9, TI = 20, IT; = 48, IIy = 115, [Ty = 286,

IT,y = 719.

Pemaerca 3amaua nepebopom BapuanTos. Hanpumep, eciu Bo3bMém ;5 :

IIy = Py + P3 + P, + P, tne P, — 4duciio cnocoboB, COOTBETCTBYIONIUX CAyYal0, KOTJla B KOPHEBOM
MaKeTe HAXOAUTCA Kk TAaKeTOB.

P, =1, cioco6 Beero ogun: (()()()()).

P3 =1, cioco6 Toxe ommu: ((())()()).

P, = 3, ctiocobos pa3duTh 4 nakera Ha 2 Kyuku ABa: 3 u 1, 2 u 2. [lepBomy crocoby cooTBeTCTBYET
(II3()) — nBa BapmanTa, Bropomy crnocoby — oxnn Bapuant, ((())(()))-

P, =11, criocobos: (I1y).

B cymme noayuaercs 1+1+4(241)+4=9.

C pocToM n BO3HWKHYT CJIydYaH, KOTJA HAJ0 BHEMATEJIHHO OTHOCUTHCS K KoMOmHaTopuke. CKaxKeM,
8 makeroB MoxkHO pazmectuTh Tak: (II3 I3 I1;), a moxnuo Tak: (II3 Iy IIp). Bo Bropom caygae sto
oyner Ilg -1l - Il = 2-1-1 = 2 crocoba, a B mepom — ue 13 - I3 -1y =2-2-1 =4, a na camom
JleJie BCEro TpH, MOTOMY YTO HMOPSI0K PACIOIOKEeHHd TPOITHBIX NAKEeTOB He BarKeH.
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