CraBponoJyibcKuil Kpa
MyHULIMITAJIBHBINA 3TaIl BCEPOCCUUCKON OJTMMITMA/IbI IIIKOJIBHUKOB
2018/2019 yuebHoro romaa
MaremaTtuka
10 xiacc

1. U3 pspa HaATypadbHBIX YHCEI BBIYCPKHYJIH BCE YHCIIA, KOTOPBIC SBJISIOTCS
KBaJpaTaMHd WM KyOamu IIeNbIX uyuced. Kakoe M3 oCTaBIIMXCS YMCENl CTOWT Ha
coToM MmecTte?

Pemenue

PaccMoTpuM TiepBYIO COTHIO HATypalbHBIX umcel. Cpemd 3THX YHCeN JEeCATh
kBajipaToB (oT 1 mo 102 = 100) u yetsipe kyoOa (ot 1 1o 4° = 64). Yutem, 4TO J1Ba
U3 9TUX YHCell, @ UMEHHO, 1 1 64 SBISIOTCS OJTHOBPEMEHHO KBaJpaTaMu U KyOaMu.
Takum 00pazom, U3 MepBOM COTHU BbIUEpKHYIW 12 umcen. Cpenu claemyronIux
JIBEHAAIIATH YHCEI HET HH KBaapaToB, HH Kybo (112 = 121, 5% = 125),
CJIeI0BaTEeIbHO, CPEJIM OCTABIIMXCS YUCENI Ha COTOM MECTE CTOUT unciio 112.

OTBer
112.

2. Jumaronamu Ttpaneuun ABCD mnepecekatorcs B Touke O. OnucaHHbIe
okpyxkHoctH TpeyroibHukoB AOB m COD mnepecekatorcs B Touke M Ha
ocaoBanuu AD. Jlokaxute, uto TpeyroiasHUK BMC paBHOOEApEHHBII.

Pemenue

IepBrlii cnocod. [lo Teopeme 00 yriax, BOMCAHHBIX B OKPYXKHOCTh, £ OBM=/
OAM (cm. puc.). Ilo onpenenenuto Tparnennn £~ OAM=2,0CB . Takum obpazom, <
OBM=s OCB . Ananoruyno nokaseiBaercs, yto £ OCM=s OBC . CxnaawiBas
MOJIy9eHHBIC paBeHCTBa, HalaéM, uro ~ MBC=~2 MCB , To ectb, BM=CM .

f— -

Bropoii cnocod. Paccmorpum 1enouky paseHcTB: £ CBM=s BMA=s BOA=/
COD=£ CMD=« BCM (cm. puc.). [lepBoe u msToe paBeHCTBA BBHITEKAIOT M3
napaJyieIbHOCTH OCHOBaHWH Tparelny, BTOPOE M YETBEPTOE — U3 CBOMCTBA
BIIMCAHHBIX YIJIOB, OIUPAIONIUXCS HA OJHY Jyry, TpEeTbe — PaBEHCTBO
BEPTUKAJIBHBIX YIJI0B. M3 nmokazanHoro BeiTekaeT, 4to £ CBM=« BCM , 10 ects,
BM=CM .



________

3. CylIecTBYIOT JIM HEUETHBIE 1IEJIbIC YUCIA X, ¥ U Z, YAOBIECTBOPSIONINE PABEHCTBY
(x+y?+x+27=(y+2?

Pemenue

[Toce packpeITHsi CKOOOK W COKpAICHHS MOJO0OHBIX MOTyduM X* + Xy + XZ = Yz,
otkyna (X + Y)(X + z) = 2yz. Eciv x, y ¥ Z HEUETHBI, TO JIeBas 4acTh JCIUTCS Ha 4,
a mpaBas — HeT. [IpoTuBopeune.

OT1BeT

He cymecTByror

4. B Beimmykiiom uetbipéxyroibHuke ABCD paumaronans AC genur mnomosiam
OTpe30K, coeauHsomuil cepenunnl ctopoH BC nu AD. B kakoM OTHOIIIEHHH OHA
JeauT auaroHans BD?

Pemenne
ITycts P — cepenuna BC, Q — cepenuna AD, N — cepenuna PQ.

IlepBbiii cnocod. Boioepem Ha npsimoii AC Takue Touku K u L (cM. pUCYHOK), 4TO
BK||PQ||DL. Toraa B tpeyronbanke BCK orpe3ok PN mapaieneH oCHOBaHHIO U
NPOXOIUT Yepe3 CepelrHy CTOPOHBI, TaK YTO ATO CpEIHsSS JWHUS, OTKyHa
BK=2PN. Amnanormyso DL=2QN. Takx kak PN=QN, Tto DL=BK. Ilockombky
BK|IDL u BK=DL, to BKDL — mapamienorpamm, nostomy KL nemur BD
TIOTIOJTAM.




Bropoii cnocod. [Tycts T — cepenuna otpeska AB . TIposenem otpesku TP u TQ
(cm. pucynok). Torma TP — cpennsist nuHus tpeyronbHuka ABC, crienoBarenbHo,
TP||AC. B tpeyroasuuke PQT npsmas AC genur cropony PQ momomam u
napauiensHa TP, mosToMy oHa mepecekaeT ctopoHy 1Q B ee cepenune. Tak kak
TQ||BD, 1o npsmas AC genut nomnosam otpe3ok BD.

Tpernii cnocod. CHaOuM BEpIIMHBI YETHIPEXYTOJIbHUKA €AMHUYHBIMUA MACCaMHU.
Torna nentpom macc 3toit cuctemsbl OyaeT Touka N. Ho nentpom mace Touek A u
C sBnsiercs cepenuna orpeska AC, ananoruddo u juist Touek B u D. 3nauut, N —
cepennHa oTpeska, coemuusroniero cepenuabl AC u BD. Takum o6paszom, AC
nenuT otpe3ok BD momnomnam.

1
Yereeprhiii cnocod. Ilycts AB=7, E:T}, ab=d. Torma ﬁ:ﬁ(ﬁ+fl_€§):

—3
Fidtd
4 . Ilo ycnoBuro, Touka N nexut Ha otpe3ke AC , To ecTh AN KOJUITMHEApPEH

Ay S | Bd ak—1
2. an=ke. Torma 4 =kd, orkyma 2 = 2 ¢, TO €CTb BEKTOp, C

HayajioM B Touke A u KOHUOM B cepeauHe BD, xomnuHeapen ac. Tem cambiM
nokasano, 4to AC nenut otpe3ok BD momnomnam.
OtBer

II0II0JIaM.

5. Jlan Habop, coctosmumii u3 Takux 2019 gucen, yTo ecnu Kaka0e YUCiIo B Habope
3aMEHUTh HA CYMMY OCTQJIbHBIX, TO MOJYYUTCS TOT XK€ Habop. Jlokaxkure, 4TO
npousBeieHue yrces B Habope pasHoO 0.

Pemenune

[Tycth cymMma uncen B Habope paBHa M, Torga yucio a u3 Habopa 3aMeHsieTCsl Ha
yuciao b = M — a. [IpocymMmmupyem 3TH paBeHCTBA IS BCeX a:

b1 + ...+ b201g =2019M — (a1 + ...+ 32019);

Tak Kak D + ... + boorg =@z + ... + @219 = M, otkyna M = 0. 3nauuT, 171 100010
4HCII0 b = — @ TakKe BXOAWT B HA0Op U BCE YMCiIa pa30MBarOTCs HA mapsl (@, — a).
N3 HEeY€THOCTH MX KOJWYECTBa CJIEAYEeT, 4TO B HAOOP BXOAUT YHUCJIO & = — &, TO
ectb a = 0.



