[ITx0nBHBIN 3Tan BCEPOCCUNUCKON OJIMMMUAABI IIKOJBHUKOB 10 MATEMATHKE.
2019-2020 ron.
Ilpooonscumenvnocmsy onumnuadol 120 murnym
8 kiacc

1. B 4nciioBOM BBIp@KEHUH HEKOTOPbIEC IU(PPHI 3aMEeHUIIN OyKBamMu (pa3Hble UPPHI —
pa3HbIMH OyKBaMH, OJJMHAKOBBIC ITUPPHI — OJIMHAKOBBIMH OykBamu). [Tomydnioch
cleqyrolee:

20194 : BOA = AA.

Kakoe uucnoBoe BeipakeHue 0bU10 3anucaHo u3HadanbHo? (20194 u3nayaibHO OBLIO
MSATH3HAYHBIM YnciioM, a BOA - tpex3naunbim). Jloctatouno npuBectu O/IMH npumep!

2. KapaBanmuk Anm nMeeT MeHbIIe cTa BepOrro1oB. OH pelmi HallucaTh 3aBeIlaHme.
Crapuiunii CblH MOJYYUT TPETHh cTaza. BropoMy goCcTaHETCs YETBEPTH CTa/la, TPEThEMY —
nsATas 4yacTth ctaga. CKoIbKO BEpOIIOI0B JOCTAHETCS MIIQJIIIEMy YETBEPTOMY ChIHY?
(Kaxxmomy 10CTaoCh 1eJI0e YKCII0 BEPOIIFOI0B.)

3. @nopuct Cténa penri mocaauTh BAOIb 3a00pa 25 11BeToB — upHUChl U Maku. CTémna
CUMTAET, YTO HEJIB3SI CAKATh JIBA MaKa MO, a PAAOM C KaXKIbIM UPUCOM JOJIKEH ObITh
nmocaxxeH emé xots Ob1 oauH upuc. Crémna nocaaui 9 MmakoB. Mor 1 TpUHAAIATHIN [[BETOK
OKa3aTbCs UPUCOM?

4. Jlokaxkute, uto Beipaxkenue 1009! - 1010! - 2019! - 2020! He sBnsieTCs KBapaTOM
HaTypajgbHOro uncna (n!=1-2-3-...-n).

5. U3BecTHO, uTO BBINMYKJIIBIN YeThpéxyronbHUK ABCD Ttakos, utro £BAC = 2ZBDA u 2BAD
= £ADC = 60- . Hatimute nmuny AB, ecnmi m3BectHO, uto AD = 20, CD = 6.



[ITx0nBHBIN 3Tan BCEPOCCUNUCKON OJIMMMUAABI IIKOJBHUKOB 10 MATEMATHKE.
2019-20 rop.

Ilpooonsrcumenvrnocmo onumnuadwl 120 munym
9 kiacc

1. KapaBaHiuk Anu uMeeT MeHbIIe cTa BepOro1oB. OH pelui HalrucaTh 3aBellaHue.
CrapIunii ChbIH TOJYYUT MOJOBUHY CTaaa. BTOpoMy 10CTaHETCs YeTBEPTh CTaja, TPETheMY —
nSATHAANATAs 9acTh ctana. CKOJIBKO BEpOIIIOI0B TOCTAHETCS MIIAJIIEMy YETBEPTOMY ChIHY?
(KaxxmoMy JT0CTaJIOCH IIETI0€ YUCIIO BEPOITIOIOB.)

2. Ha cropone KL kBagpata ACLK BO BHEUIHIOIO CTOPOHY OCTPOEH PaBHOCTOPOHHUMN
tpeyroabHuk KLB. JlokaxuTe, 4TO pagnyc ONMCAaHHON OKPY>KHOCTH TpeyrojbpHuka ABC
paBeH ocHoBaHutO AC.

3. Kopuu kBajgparsoro ypasHenus 2019x2 + ax + b = 0 — ueunble uncna. Jlokaxure, 4To
JIMCKPUMHMHAHT 3TOrO ypaBHEHUs aeautcs Ha 20192

4. CKoNBKO CyYHICCTBYCT I1ap HATYPaAJIbHbIX YHUCCII 4 U b TaKHuX, 4TO

HOK(a, b) = HO/I(a, b) + 17. Hamomunaem, yro HOJ/I(a, b) — 310 HanOobIHil 00IIHiA
JeIUTENh, TO €CTh HauOOJIbIlIee HATYpaIbHOE YUCIIO0, Ha KoTopoe Aensatca u au b. HOK(a,
b) — 3T0 HamMeHbIIIee 00IIIee KPaTHOE, TO €CTh HAUMEHBIIICE HATypaIbHOE YHCII0, KOTOPOE
JEIUTCS U Ha a, 1 Ha D.

5. Bmons aBToTpaccet M7 pacnonoskensl 40 kade. X0351UH KaKIOTO U3 HUX
IMOCYUTAJI CYMMY PAaCCTOSIHUU 10 OCTAaBIIMXCS 3aBEACHUM. BO3MOXHO 1M Takoe, 4To

Y BCCX MMOJYUYHUIINCH PA3JIMYHBIC yucia?



[ITx0nBHBIN 3Tan BCEPOCCUNUCKON OJIMMMUAABI IIKOJBHUKOB 10 MATEMATHKE.
2019-20 rop.

Ilpooonscumenvnocmsy onumnuadol 120 murnym
10 kmacc

1. PaBuib cOeraet ¢ MATOTO 3Ta)ka Ha TIEPBBIA Ha 2 CEKYHIBI ObIcTpee, yeM Mapk ener
Ha yudTe. Mapk eneT Ha TUQTE C MATOrO 3TaKa Ha MEPBBIA HA 2 CEKyHIBI ObICTpee, YeM
PaBuib cOeraer c 1ecToro 3Ta)ka Ha MepBbId. 3a CKOJIbKO ceKyH/ PaBuib cOeraer ¢ msToro
dTaka Ha MepBbIi? (JITUHBI MPOJIETOB JIECTHUITHI MKy BCEMU ITAXKAMH OJUHAKOBHI).

2. Ha crone nexar Guiku npoHyMepoBaHHbIE OT 1 10 55. MOXHO 1 pa3oKUTh UX Ha
13 kyuek Tak, 4ToObI B KaX/10H IpyIiie IPOU3BEICHUE YnceN Ha (PUIIKaxX JeIHIoch Ha 97

3. IlpaBunbnbiii Tpeyronbuuk ABC Bmucan B okpyxHocTh. Ha Menbmieir nyre CB
OKPYKHOCTH BbIOpaHa Mpou3BojbHas Touka D. BHyTpu TpeyronpbHuka oTMeueHa Takas
tTouka E, uto BDE — npaBuibHbIi TpeyronbHuk. Haliqute ZAEB.

4. Vpasuenue x3 + 1 = ax uMeeT POBHO JIBA MOJIOKUTEIBHBIX KOPHS, U OTHOILEHHE
OoNbIIero M3 HUX K MeHbiemy pasHo 2019. Vpasmenme x3 + 1 = ax? rtaxke mmeer
POBHO JiBa TOJIOKUTENBHBIX KOpHA. [lokaxxuTe, 4TO OTHOIIEHHUE OOJBIIEr0 W3 HHUX K
MeHbIlIeMy Takxe paBHo 2019.

5. JIBoe wurparoT B «3aXBaT4MKOB» Ha KBajapaTHOM Tmosie 7 X 7. OHM TOOYEPETHO
3aXBaThIBAIOT KJIETOUKH: [IepBbIii — CTaBUT KPECTHUK Ha JIr000€ 1ose, Bropoit — cTaBuT 1Ba
HOJIMKA Ha JII0ObIE BE COCEIHUX IO CTOpoHe KieTku. Eciu nepen xogom Broporo Ha noie
HE OCTaJIOCh IApbl COCEIHMX KIJIETOK, TO BCE OCTABIIMECS KIIETKM JOCTAIOTCS KPECTHUKAM.
KTO U3 UrpoKOB CMOXET 3aXBaTUTh OOJbIIE MOJOBUHBI BCEM TOCKHM BHE 3aBUCUMOCTH OT
JCUCTBHIA CONEpHUKA?



[ITx0nBHBIN 3Tan BCEPOCCUNUCKON OJIMMMUAABI IIKOJBHUKOB 10 MATEMATHKE.
2019-20 rop.
Ilpooonsncumenvnocmo onumnuadvl 120 murnym
11 knacc
1. lokasxute, uTo ypaBHenue x2 + 22019x + 22021 = () ge umeer nenbIx
KOpHEH.

2. B okpyxxHocTh BrincaH natuyroisHUK ABCDE. M3BectHo, uto £ZADB = 30° u
£ABC=90-. Haitnure Bennuuny yria £BEC.

3. Ha JOCKC HAITMCaHO 4YHMCJIO HOJIb. MapaTy pa3pemacTCa COBCPIIATh CIICAYIOIIUC
OIICpalu:

- IPUMCHUTDb K OAHOMY M3 HAIIMCAHHBIX Ha JOCKC YHUCCII TPUTOHOMCTPHUUYCCKYIO
(sin, cos, tg viu ctg) wim oOpaTHYIO TPUTOHOMETPUIECKYIO (arcsin, arccos,
arctg wam arcctg) GyHKIHIO U HAKCATh pe3yJIbTaT Ha JI0CKE;

- HaIlMCaTb Ha JOCKC YaCTHOC UJIH ITPOU3BCACHHNC JIBYX YIKC HAIIMCAHHBIX YHCCII.

ITomorute MapaTy HaItucaThb Ha JOCKEC \/g

4. Ha pe6pe BB’ xy6a ABCDA'B'C'D’ ¢ pebpom mumnnbl 2 otMedeHa Touka E. B

MPOCTPaHCTBE OTMeYeHa Takast Touka T, uto TC = V13 u TD = +17. Haitqure nnuny
BBICOTHI TeTpadapa TECD, onyuieHHoM 3 BepnHbI D.

5. B xynoxxectBennom Habope rpada Jpakymsl ecth 120 kapanganieii: 6enblie, 4epHbIE U
KpacHble. M3BecTHO, 4YTO e€ciii TPOW3BOJIBHBIM 00pa3oM BbITanUTh u3 Habopa 101
KapaHJaIl, TO CPpear HUX 00s3aTeIhbHO HAWIYTCS TPH Pa3HOIBETHHIX. Kakoe HammeHbIee
KOJIMYECTBO KapaHJalield HyKHO JOCTaTh U3 Habopa Hayrall, 4TOObl Cpeld HUX 00s3aTEIbHO
OBLIO Ba Pa3HOLBETHBIX?



