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

Bakrrounresbabiii aran 2020/21 yuebuoro roja Jjis 7-8 KJIacCoB

Bapaua 1. /IBa aBroMoOu/s mpeojioiesin ofuHaKoBoe paccrosane. CKOPOCTb MepBOro ObLIa I1o-
CTOsIHHA U B 3 pa3a MeHbIIe, 9eM HadaIbHas CKOPOCTh BTOPOro. BTopoit aBTOMOOMIE Ipoexast epByIo
MOJIOBUHY ITyTH, HE MEHsis CKOPOCTh, 3aTeM OH Pe3KO cOPOCUII CKOPOCTH B JIBa Pa3a, IPOeXaJl ¢ IOCTO-
SIHHON CKOPOCTBIO €Ille YeTBEPTD IIYyTH U CHOBA CHU3UJI CKOPOCTD B J[BA pPasa, MpoeXasl ¢ MOCTOSTHHOMN
CKOPOCTBIO eIlé BOCbMYIO 9acTh IyTH, u T.;1. [locjie BocbMOro moHmzKeHusi CKOPOCTU OH HE MEHSLI
eé JI0 KOHIIa 1oe3/K1u. Bo CKOJIbKO pa3 BTOPOMY aBTOMOOHJIIO ITOTPEOOBAIOCH OOJIbIIIE BpEMEHU Ha
[IPEO/I0JIEHNE BCETO IIYTHU, I€M MePBOMY?

OTBerT: §

Pentenne. Ilycts V) — ckopocTh IepBoro aBromobmsis, V — HadajbHasd CKOPOCTb BTOPOTO, a
IIPEOIOJIEHHOE KaxKIbIM aBToMoOmIeM paccrosaue pasao S. Torma Vy = 3V;. IlepBoiilt aBTOMOOMIEL

3aTpaTuJl Ha BeChb IIyTh BpeMd ) = v a BTOpOIt — BpeMsd
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3apaya 2. Bang 3ajyman JBy3HAUHOE YHCJIO, 3aT€M ITOMEHSITT MECTAMU ero IU@PHI U MOy YeHHOEe
YUCI0 YMHOXKUJI caMo Ha ceds. Pesysibrar okasascs B 4eTbIpe pasa 60JIblie, YeM 33/ [yMaHHOe THCJIO.
Kaxkoe uucsio 3amyman Bansa?

OrtBert: 81.

Pemenne. Ilycts 3amymannoe 4mciao pasuo mn = 10m + n. Torma 4mn = mm?. 3naunr,
nm? genurca Ha 4, a nm — Ha 2, nostomy nudpbl m uérHa (1 orimuHa or Hyns). Kpome Toro,
mn =nm?: 4 = (nm : 2)2, TO €CTh TN — KBaJIpaT HATYPaJbHOI'O YUCJa, HAYUHAIOIIUICS ¢ YETHOM
ndpbl. 3HAYNAT, TR MOKeT paBHATHCs 25, 49, 64 wau 81. IIpoBepka MOKa3bIBaeT, 9TO U3 STUX e~
TBIPEX BAPUAHTOB YCJIOBUIO yJIOBJIETBOPSET TOJBKO IOCJIETHIII.

Bamaua 3. HazoBem coctaBHOE HATYpAJIBLHOE UHUCJIO 1 «MHTEPECHBIMY», €CJIA BCE €r0 HATypaJIbHbIE
JICJTUTE/IA MOYKHO BBIIIUCATD B TOPsJIKE BO3PACTAHUA, U IPHU ITOM KarKJIblii CJIEYIONINA JIeJTUTED
JlesuTes Ha npeaprymuit. Haiitu Bce «unTepecHbie» HaTypasbhbie dncia or 20 10 90 (BKIIOYATE b
HO).

OrBerT: 25, 27, 32, 49, 64, 81.

Pemenne. <«/HTepecHbIMI» MOTYT OBITH TOJBKO 4mCaa Bujga n = pr, k = 2,3,4,..., tne p —
IIPOCTOE THCJIO.

JleiicTBuTenbHO, eciu paceMoTperh wncio n = a - p¥, HOM(a,p) = 1, To B pamy pemureneit
1,p,...,p" nemurens a croate He Moxker. Curyarms ...p~° < a < ap...Tak:Ke HEBO3MOXKHA, TaK

KaK pk He JeJuT a. SHaqHT, JJIA HOﬂyquI/IH OTBETA Hy}KHO BBIIIICATH BCE CTEIIEHU IIPOCTBIX YHCEJI B
nuarnazone ot 20 g0 90.

Banaua 4. Pemure ypaBuenue:
(+ 12+ (@+3)2+(x+5)°+... +(x+2021)2 =2° + (v —2)* + (z —4)* + ... + (v — 2020)%.

OrBeTt: —0,5.
Pemenue. Jlepast n npaBas 4acTu ypaBHeHHsI paBHBI cooTBeTcTBeHHO 101122 +2(1+3+5+.. .+
2021)x+ (12432 +5%+...+2021%) n 101122 —2(24+4+6+. . .+2020)z+22+42+6%+. . .+2020%. Ypas-

nenue npusouTes K By 2(1+2+3+4+...4+2021)x = —12422-32+4+4%+. .. —20192+2020% — 20212,

3+ 4039 1010 — 2021 1
14 2021) - 2021z = ————— - 1010 — 20212 = = ——.
orkyaa (1 +2021) - 2021z 5 010 — 2021° n 5000 5




Bapaya 5. Ha 6okosbix croponax AB u BC' paBaobejperHoro tpeyrojbanka ABC oTMevueHb
takue Toukn M u N, auro AM = MN = NC. Ha cropone AC' BwuiOpanbl Takue Toukn P u (), 910
MQ||BC, NP||AB. Usecrno, uro PQ) = BM. Haiinure yron MQB.

5+1
OtBet: 36°. OTBeT TaKzKe MOXKeT OBbITh JIaH B (hOpMe arccos <\/_4+ ) u 1p.

Pemtenue. Ilycte /A = ZC = «, Torma mo CBOHCTBY mnapaJjuie/bHbIX npsambix ZNPC =
LZAQM = «a. Herpynso jokazarb, uto M N||AC (uepes mojobue TpeyroJbHUKOB, WK Yepe3 pa-
BEHCTBO paccrostauii or Touek M, N no npsmoit AC, nau depes moacuér yriaos), mosromy ZBMN =
LQMN = ZBNM = ZMNP =au AMNP — pom6, orkyna AP = AM = MN. (CeMuk/iacCHUKH
MOTYT JIOKa3aTh 9TO paBeHCTBO depe3 paBeHcTBO AAMN = AAPN.)

LHepswii cayuat. ycts Touka P jexutr uHa orpeske AQ). Torma, ¢ yuéTrom BbINIECKA3aHHOTO,

AAMQ = AAPB 1o aByM CTOpOHAM | yTJIy MexK 1y Humu, nodromy ZABP = ZAQM = «; anajo-
ruuno, ZQBC = ZCOPN = «. ZBP(Q) = 2a xak Buemnnii it AAPB, saaunt, /ZBPN = 2a — a =
«; arajornano, ZMQB = «. Tak kak AABQ pasuobeapenusiii, ZABQ) = ZAQB = 2a, orKyaa
/ZPBQ = «. Ilo Teopeme o cymme yriioB tpeyrosbauka st AABC nomydaem 5a = 180°, orkyma
ZMQ@QB = a = 36°.
Bmopoti cayuad. Ilycrs Touka P jnexkut Ha otpeske C'Q). Torma MN = AP > PQQ = BM.B ABMN
pOTHUB OOJIBIIIEro yIjia JIEKUT Oosibinasg cropoHna, suadut, ZM BN = 180° — 2a > ZBNM = «, ot-
kKyma a < 60°. Ho u B AAM(Q npotup 60JbIIErO yria JIEKUT OOJIbINAasi CTOPOHA, a MOCKOJBKY
AM > AQ = AP — QP = AM — QP, »1o o3nagaet, uto /A = a > LZAMQ = 180° — 2, oTKy1a
a > 60°. Tlomyuennoe mpoTuBOpevne MOKA3bIBAET, YTO BTOPOIl CJIyvail HEBO3ZMOKEH.

Bamaua 6. Hararra xodeT BbLIOKUATH MO3anuKoil uncio 2021, mokazanHoe Ha pUCYHKe. Y Heé ecTb
4 oMHAKOBBIE TLTUTKU pa3MepoM 1 X 1 KIeTKy u 24 oJMHAKOBBIE IJINTKH pa3MepoM 1 X 2 KJIETKH.
CxonbkuMu criocobamu Hatala MoxkeT oCyIecTBUTh 3a/lyMaHHOe?!

OTBeT: 6517.



Pemenne. JIpoiika cocrout u3 13 K/IeToK, HOJb — u3 18, eanauna — u3 8. [loaromy KaxKaas
JIBOIKa JOJZKHA COJlep:KaTh HEYETHOE YUCI0 IUTOK 1 X 1 (omHy miam Tpu), a HOJb U eJIUHUIE —
4éTHOe (HOJIb WM JIBe). SHAYKUT, B KayKJION JIBOIKe ecTh X0Ts Obl 10 OJHOMN muTKe 1 X 1, a emg jBe
TaKue IJINTKUA MOTYT OKa3aThCd B COCTaBe OIHOM JIFOOOH MU pHI.

Ecym nBoiika copep:KkuT ojHy mauTKy 1 X 1, To €€ MOXKHO pacrojiaraThb TOJBKO B 7 U3 KJIETOK
JIBOMKM, YTOOBI OCTAJIbHBIE KJIETKH MOXKHO OBIJIO 3alI0JTHUTH IInTKaMu 1 X 2. Kcim ke jBoiiKa comep-
KAT TpH WUTKU 1 X 1, To mmmTok 1 X 2 6yaer 5. Hucso criocoboB ux yaI0XKUTh PABHO YUCTTY CIIOCOOOB
nepectaBuTh O6ykBbl B ciioBe AAABBBBB (6ykser A coorsercrByior mintkam 1 X 1, a 6yksel B —
wimTKaM 1 X 2). 9o gucso cnocobos pasHo 8! : (3!-5!) =78 = 56.

Ecian vonb He cosep:kuT mautoK 1 X 1, To yiaoxkuTh ero 9 mmrkamMu 1 X 2 ecTb jiBa crocoda
(B 3aBHCHMOCTH OT TOTO, OJ[HA WJIN JIBE€ OPU30OHTAJbHBbIE IJIUTKH B BEPXHEH TOPU3OHTATH HYJIS).
Ecim ke nosb cosep:kut jBe Tk 1 X 1, To ecth 18 crocoboB MOCTABUTH MEPBYIO U3 HUX, U JIJIsd
KasKJIOr0 U3 9THUX CIOCOOOB eCTh 110 9 Crioco6OB MOCTABUTH BTOPYIO («OTCTYNUB» YETHOE YUCJIO KJIETOK
OT TIEPBOIi 110 9acoBoil crpesike); uroro 18 -9 : 2 = 81 cnocob (monosiaM JemuM, HOCKOJIbKY TIUTKA
HEPA3JININMBI ).

Ecnn equauna He cojiepKuT IIuToK 1 X 1, To yJI0KuUTh €€ 4 1uTKaMu 1 X 2 MOXKHO € ITMHCTBEHHbIM
criocoboM. Ecin 2Ke emHUIIA COJEPXKUT JiBE TUTKH 1 X 1 1 Tpu muTKu 1 X 2, TO 9UC/I0 CIIOCOOOB UX
YJIOZKUTh PABHO YHCILy criocoboB nepectaButh OyKBbl B ciioBe AABBB, koropoe pasno 5! : (2! 3!) =
10.

Ecmm tpu Tk 1 X 1 B 1epBoit JIBOIiKe U OJiHA — BO BTOPOIi, TO ecTh 56 cr1ocobOB 3aII0JHUTD
MIEPBYIO JIBOUKY, 7 CIIOCOOOB 3aIlOJTHUTH BTOPYIO JIBOMKY, JBa CII0COOa 3AII0OJHUTH HOJIb U OJIMH CIIOCOD
3a0JHATH eJuHuIly. Mtoro 56-7-2-1 = 784 criocoba. Eié cTtoibko »Ke criocoboB, KOrjia OHa IJINTKa,
1 x 1 B mepBoif ABOIIKE U TPU — BO BTOPOIi.

Ecmm B nBoiikax 1o ojnoit miauTke 1 X 1 u emé jiBe Takue IJIMTKH B HyJIe: €CTh 110 7 CIIOCOOOB
BBIJIOYKUTH KarKJIyIO JIBOWKY, 81 ¢1oco0d BBLIOKUTH HOJIb U OJUH CIIOCOO BBLIOXKUTH €JIMHHILY; UTOTO
72 .81 -1 = 3969 croco6os.

Ecim B nBoliKax 1o ool muTke 1 X 1 u emé aBe Takue IJIMTKA B €UHUIE: €CTh 10 7 CIIOCOOOB
BBIJIOYKUTH KarKJIyIO JIBOHKY, JIBa CIIOCO0A BBLIOXKHUTH HOJIb U 10 c110cOO0B BBIJIOXKUTH €JIMHUILY; UTOT'O
72210 = 980 croco6os.

Bcero noryuaem 2 - 784 + 3969 + 980 = 6517 cr1ocoOOB BBIIOKUTH MO3AUKY.



