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1. B Tmabmune 3 X 3 paccrasbre uncaa 3, 4, 5, 6, 7, 8,9, 10, 11 Taxk, aTobb 1mpous-
BeJICHNE YHCe]T B IEPBOM CTOJIONE PABHIAIOCH Obl IPOM3BEICHUIO YHCET B IIEPBOIl
CTPOKE, IPOU3BEICHNE YUCE]I BO BTOPOM CTOJIOIE PAaBHSAIOCH OBl IPOU3BEICHIIO YN-
ceJl BO BTOPOil CTPOKE U IPOU3BEIECHUE UYHCEI B TPEThEM CTOJIONE PABHSLIOCH OBl
HPOU3BEICHUIO THCE]I B TPEThEH CTPOKE.

2. Cymecrsytor jim 2018 nap HaTypasIbHBIX quces (Z; 1Y), KOTOPbIE OHOBPEMEHHO Y10~
BJIETBODSIIOT YCJIOBUSAM: 1) B KayKJI0i Hape & U Y He COBIAJAIOT; 2) B KaxKJ0ii cJie-
JyIoIei mape 9ucjao x Ha 1 GoJbllle Yucjaa T MpeblayIedi mapel; 3) B Kaxk o
cleytoneii mape 4ucjao y Ha 1 GoJibIe Yucsia y npepiayineii napsl; 4) B KazK 1o
nape r JeJIUTcs Ha Y7

3. B Tpeyronbauke ABC yron A pasen «, BC — Hammenbmas cropona. Ha cro-
poue AB ormeuena Touka P u Ha cropoune AC ormedena Touka () Taxk, 4TO
PB = BC = CQ. Orpesku BQ u CP nepecekatorcss B touke M. Haiigure Be-
quuanny yraa BMC.

4. @upma Ha3bIBaeTCs IyOJMYHON, ec/ii ee aKIUgMU BjajieeT He MeHee 15 akiuoHe-
poB. Aximonep (pupMbl HA3BIBAETCS MUHOPUTAPHWEM, €CJIU OH BJajeeT He OoJee,
geMm 25% axnuii 3Toit dupmbl. Ha 6upzke, riie Ipoxoadar TOPru akIiUugaMu, HIecTast
JacTh (pupM — myoamdHble. JloKaKuTe, 9TO Cpeu BceX aKIMOHEPOB, YIACTBY IONUX
B Toprax Ha Ompzke, He MeHee 20% — muuopurapuu. Ilpu nposegeHnn GEPKEBBIX
TOPrOB CYUTAELTCS, 9TO KAZK/IbIIl AKIIMOHEP BJIAJIeeT aKIUsIMU TOJbKO OMHON (up-
MBI.

5. Moxker i KBaJipaT KakKoOro-uuOy/Ib HATYPAJIbHOIO YHC/Ia OKA3aThCs HAUMEHbITUM
OOIIMM KPATHBIM JIBYX MOJPSI UIAYIIHX HATYpaIbHbIX dncen?! ObocHyiiTe ¢BOit 0T-
BeT.
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1. Cama, ?Kenss u Baist cuagar 3a TpeyroJbHBIM CTOJIOM, KOTOPBIi pacdepueH Ha
MaJIeHbKHe TPeyroJbHUUKH, KaK IIOKAa3aHO Ha PUCYHKeE.

Onu 3ano/usior Bce Tpeyrosbundku uucjgamu -1 u 1. Iociie 3anosnenust Bcex
TPEYTOJbHUYKOB OHM BBIYHCJSIOT MPOU3BEJIEHNS YUCEN, CTOSINUX B CBOUX TOPH-
30HTATBHBIX PSAJAX M CKJIAJBIBAIOT TOJIYYUBINHeCcs Tpu3Beaenus. (Y KazxkKI0ro de-
JIOBEKA, CUJAIIETO 3a CTOJIOM, CBOE COOTBETCTBYIOIIee HallpaBJeHHe TOPU30HTAIN
— TapaJsieIbHOe CTOPOHE CTOJIA, 00pAIeHHOi K cujgmmemy ). MoxKeT i1 oK3aThCs,
9TO 1pu Kakoii-ro paccranoske -1 u 1 Cama noayaur B cymme 4, 2Kenst nosrydaunr
B cymme -4, a Bajs momyuur B cymme 07

2. Ilycrb a, b, ¢ — nojoxkuTebHbIE Yncaa. JJoKaxKuTe HEPpAaBEHCTBO

1+1+1> 1+1+1
2 2b 2¢ " a+b b+4+c c+a

3. OxpyKHOCTDb pajimyca 26 KacaeTcs JBYX CMEKHBIX CTOPOH HMPSIMOYTOJIbHUKA, U~
HBI KOTOpPBIX — 36 m 60. HaiiuTe, Ha Kakme OTpe3KH OKPYXKHOCTH JEIUT CTOPOHBI
MpIMOYTOJTHHUKA.

4. PemmTe ypaBHenue
n' —2n* = m? + 38

rie n, m — 1eJjible YucJia.

5. IIpo Tpu paszjiMuHbIX HEJIbIX YMC/a T, Y, £ U3BECTHO, 4TO XY JiejuTcd Ha D76, yz
jemurest Ha 324, xz pennrcs na 5184. Memures sm (x — y)(y — 2)(z — x) na 487



MysununaabHbIil 3Tan Becepoccniickoii otuMmaabl M0 MaTEMATUKE
2018-2019 yu.ron
10 kJacc

1. Ha gocke manmmcana tabanma, comepzxkarias 100 croabmos n 2 crpoku. Camra u
7Kens 1mo odepean 3amoJHLAIOT 10 OJHON KJieTKe TaOJIMIbI, BOUCHIBag —1 wian 1.
[Iepsriit xom nemaer Carra. [locae Toro, Kak Tabuma MOJTHOCTBIO 3aII0THEHA, s
KaKJI0¥M CTPOKHU BBIYUCISIOTCS pou3Bejenus Beex 100 quces, cTosgmux B 3TOH cpo-
Ke. AHAJIOTHYHO JJIsi KayKJI0I0 CTOJIONA BBIYUCISIOTCS MPOU3BEIEHNUsI IBYX YUCE,
crosimux B 3ToMm ctosbie. Moxer an zKeHst jie1aTh CBOM XOJbI TaKUM 00pa3oMm,
4TOOBI B 3aII0JTHEHHOIT TabJIHIe CyMMa BBIYHC/ICHHBIX IIPOU3BE/ICHUI YUCET B CTPO-
KaX paBHSIACh —2, a CYMMa BCeX BBIYUCJEHHBIX ITPOU3BEICHUI INCET B CTOIOMAX
paBusaiaceh 07

2. NzBectHo, uto a < b < c. /lokaxKute, 4TO ypaBHEHUE
37 —2(a+b+c)x +ab+be+ac=0
UMeeT JIBA Ppa3IUYdHBIX KOPHA T, B To, TpuueM a < 1 < b, b < x5 < c.

3. JIBe mpsambie [ u o, yTOa MeKIy KOTOPBIMU PaBeH (v, CJYKAT OOIUMH BHY TDEHHU-
MU KacaTeJTbHBIMI K OKPYKHOCTSIM paanycoB Ry n Ry. K oKpyzKHOCTSIM TpOBe1eHa
0011as1 BHEIIHsIsS KacaTe/IbHasd, llepecekatonias npsimbie [; u ly B Toukax A u B co-
orBercTBeHHO. Haiiure jmiuny orpeska AB.

4. JlokazKuTe paBeHCTBO

2018 -1+ 2017 -2+ 2016-3... 4 (2019 — k) - k+ ...+ 1-2018 =

2019-2018 2018 -2017 2017 -2016 n~(n—1) 2-1
= 5 + 5 + 5 —|—...+T—|—...—|——

5. B3suin jiecdrb nojpsiji WJYIIUX HATYPAJIbHBIX 4uces, 00JibIuxX 1, 1nepeMHOKUJIN
UX, HalllJIn BCE€ IIPOCTHhIE AEJIUTEJIN IMOJIYYEHHOI'O YUCJ/ia U IMEePEMHOXKHUJIN ITU TIPO-
cThle JeqauTesn (B3sB KazKIplii POBHO 110 OJHOMY pa3sy). Kakoe HanMeHbIee 9nc/aio
MorJIo nostyauTbeda? [loiHOCTBIO 000CHYITE CBOiT OTBET.
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CymMma ceMu pa3IUYIHBIX HATYPAJBHBIX 9uces paBHa 2n. BepHo jn, 9410 06s13aTe/1h-
HO HaiilyTCs TpH YHCJIa CPeIU STUX CEMHU YUCEJI, CYMMa KOTOPBLIX OoJibiie n?

Haiignre Bce MOJIOKUTETLHBIE DEIIEHUsT YPABHEHUST
1'101 _|_ 10099 _ 1,99 + 100101

He 3abyapre obocHOBaThH CBOI OTBET.

. Hana tpanemuss ABC'D ¢ 6osabmum ocHoBannem AD. Touka O — cepejuna cpej-
meit muaun tpanenun. Touku K, L, M, N — obpa3swl Bepmua A, B, C, D npu 1en-
TpagbHOil cumMmerpun orHocuTeabHO Touku O. Ilpambie KM u N L mepecekaior
cropoubl C'D n AB B Toukax P u () coorBercTBeHHO. JlOKasKnuTe, YTO KaxKIbIH 13
orpeskoB CM, BL, AP, D@ et 110Ma/1b TPAIECLUNA HOIOJIAM.

Muoroujien ¢ nejibivu Koddpdunuenramu npunumaer 3uadenue 2018 posuo B 2018
HeJIbIX ToYkKax. Jlokazkure, 4TO0 MHOTOYJIEH HE MOXKET UMETh IieJible KOPHHU.

. Jokazkure, 9T0 Jij15 JIIOOOI0 HATYPAIBHOTO YHCJIA G, BCE IIPOCTHIE JIEJIUTEH KOTO-
pOTO He MeHbIlle 7, HaliIeTCsd TaKoe HaTypaJbHOE YUCJIO M, 9TO TPOU3BEIeHNEe am
OyJeT Yuc/IoM, JeCATUYHAs 3alMUCh KOTOPOTO COCTOUT TOJIHKO U3 €JTUHUIIL.



