O/mMnuana 8-9 kiacc

IlepBblii BapuaHT

1. (10 6ammoB) MoxKHO Jin 3anucaTh B KaXK/Iyl0 KJIETKY TaOJUIBl 8 X 8 110 OJJHOMY Jiefi-
CTBUTEJILHOMY YHCJIY TaK, 9TOObI 00Ias CyMMa YKceJI B TaOJIMIe ObLIa MMOJI0KUTEIbHON, HO

[P 9TOM CyMMa B JIFOOOM TIpsAMOyTosbHIKE 1 X 3 (min 3 X 1) He sABJIsAIACH TTOJOKUTETHHON?

2. (10 6amtoB) Ha koopjunarsoit miockoctu ormeruin Touku A(p;q) u B(q;p), rie
qUCIa P U ¢ HEKOTOPbIE HATYpAJIbHbIE YUC/IA, JJId KOTOPLIX p < ¢. CKOJILKO CyIIECTBYeT
BAPUAHTOB T1ap 4uces (p; q), ecjiu IO/ (b TPEyroJbHIKA, 00Pa30BAHHOIO HAYATIOM KOOD-

nunar u Toukamu A n B pasna 307

3. (12 6asmoB) /lano HatypasbHoe dncio, 6osbinee 1000. [lokaykure, 910 B HEM Beer/a
MOXKHO U3MEHHUTD He OoJiee IBYX MUdp Tak, 4TOOBI II0CJIe 9TON0 HOBOE UNCJI0 ObLIO IIPeJIcTa-
BIMO B BHJE IIPOU3BEIEHNSI 7 HATYPAJbHBIX UINCE, KayK10€ 13 KOTOPbIX Oosbiie 1. IlepByto

1Py U3MEHATb Ha HOJIb HeJIb3sl.

4. (12 6annoB) B pasnobeapentom tpeyrosbanke ABC (AB = AC) ¢ ZBAC = 24°
Ha ctopoHax AB u AC ormermim Touku P u () tak, uro ZPQC = 54° u PQ) = BC.

Hokazxkure, uro BPC' paBHobe/IpeHHbIIl TPEyroJbHUK.
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5. (12 6asmoB) Crenan 3a/[yMaJjl HATYpaJbHOE YUCJI0 N U Bbrauc/mt dncia 2n—+1, 3n+1
n 6n + 5. IlepBbie gBa UmMcIa y HEro okasa uch KBaJpaTaMi HaTypaJbHBIX unces. Moryio

JI1 OBITH TaKo€, 9TO TPEThE IIOJITYICHHOE UM YHNCJIO OKa3aJI0Ch HpOCTbIM?

6. (14 6asmoB) Y ['purn ects 6 MapMesIa oK pa3sHOro Beca, PIIEM BeC KaxK 0 MapMe-
JIAJIKU BBIpAyKaeTCsd HAaTypPaJbHBIM YUCIOM TPaAMMOB. VI3BecTHO, 9TO cpen JTI0OBIX YeThIPEX
ero MapMesaJoK MOYKHO BBIOpATh OJHY, KOTOpas BECUT OOJIbIIle OCTAJbLHBIX TPEX BMECTe
B34TBIX. ['puilia Xo4eT OTKYCUTh POBHO 14 rpaMMm OT OJIHON U3 MapMesajoK Tak, ITOObLI
1I0CJIe ATOTO BeC JIIOOBIX JIBYX MapMesaJIoK OTJindascs He O60Jbilne, 9eM B JeBITh pa3. o-

KazKHUTE, 9YTO OH HE CMOZKET ﬂO6I/ITbCH ZKe€JIa€eMOI'O BHE 3aBUCUMOCTHU OT BECOB MapMeEJIaJ0K.

7. (14 6amnoB) B ocrpoyrosnbnom tpeyrobaike ABC nposesm Boicorsl AA; u CCY,
KOTOPBIE ITepeceK/Inch B TouKe H, a TakKe oTmeTmin cepeaudbl cropod AB n BC' Toukn
M un N coorBerctBerno. OkazaJioch, uro Touku B, M, H, N jexat Ha 0JIHOIl OKPY2KHOCTH.

Hokazkure, uro cepeganta BoicoTbl BK Tpeyrosbanka ABC nexur na npsmoit A1Ch.
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8. (16 6asumoB) Pura Bbinucasa Bce IATH3HAYHBIE YNC/IA, KOTOPBIE HE COJlEpyKAT HyJieil
B cBoeil 3amucu. Termepb OHa XO4YeT 3a9ePKHYTH Y KaxKJI0r0 U3 3TUX YUCE] 110 JIBe IUQPHI.
MozkeT Jin oHa cJiejIaTh 9TO TaK, YTOObI HOBble TPEX3HAUHBIE UNC/IA NPUHUMAJIN MEHbIIIe

200 pa3mIHbIX 3HAYCHUIT?



Ommmnnana 8-9 Kiacc
Bropoii BapuanT

1. (10 6ammoB) MoxKHO Jin 3anmucaTh B KaXK/IyI0 KJIETKY TaOUIBl 7 X 7 110 OJHOMY Jiefi-
CTBUTEILHOMY YHCJIy TaK, 9TOOBI 00MIasi CyMMa 9ucesl B TabjmIie OblIa OTPUIATEIbHA, HO
IIPU 9TOM CyMMa B JTEOOOM HpsiMoyTosibHuKe 1 X 3 (i 3 X 1) He siB/sijiach OTpUIaTe/IbHOf !

2. (10 6asmtoB) Ha koopaunartHoii miockoct ormerwin Touku A(p;q) u B(q;p), rue
qUCIa P U ¢ HEKOTOPbIE HATYPAJIbHbIE JHC/IA, JIJIsT KOTOPhIX p < ¢. CKOJIBKO CYIIECTBYeT
BAPHUAHTOB TP 1Iuces (p; q), ecjim MIONAh TPEyroJbHIKa, 00PA30BAHHOIO HAYAIOM KOOD-
nuaar n toukamu A u B pasna 707

3. (12 6amsoB) Jlano narypasbhoe dncio, 6osbiiee 1000. JokaxknTe, 9T0 B HEM Beerja
MOKHO UBMEHUTDH He OoJiee IByX udpP Tak, 9TOOBI IOC/IE ITOTO HOBOE YUC/IO0 OBbLIO MPEeICTa-
BIUMO B BU/IE TIPOU3BE/ICHUsT b HATYPAJILHBIX THCET, KAayK0e 13 KOTOpbIX bosibiie 2. [lepsyio
py U3MEHATH HA HOJIb HEJIB3SI.

4. (12 6anmoB) B pasnobeapentom tpeyroabunke ABC (AB = AC) ¢ ZBAC = 38°
Ha croponax AB n AC ormerunu touku P n () tak, aro ZPQC = 33° u PQQ = BC.

Hokazxkure, uro BPC' — paBHOOEIpEHHBII TPEYroJIbHUK.




5. (12 6amnoB) /luma 3ayman HATYypaJbHOE YUCI0 1 U BRIYUCTII ducia 2n — 1, 3n — 1
u 6n — 5. Ilepsble jiBa 4mMcaa y HETO OKa3aJnuCh KBaJipaTaMu HATypaJbHLIX dncesa. Morio

JI1 OBITH TaKO€, 9TO TPETHE IIOJIy9EeHHOE UM YUCJIO OKa3aJIOCh HpOCTbIM?

6. (14 6aJsmoB) Y ['puiu ecth 6 MapMe/IajioK pa3HOroO Beca, MPUIEM BeC KaykJIoi Map-
MeJIaJIK BhIparkaeTcsd HaTypPaJIbHBbIM YHCJI0M I'PaMMOB. VI3BeCcTHO, 9TO cpejiy JIFOOBIX IISATH
ero MapMeJiaJIoK MOYKHO BbIOPATH OJIHY, KOTOPasi BECUT OOJIBIIE OCTAJIbHBIX YeThIPEX BMECTE
B34THIX. ['puIia XogeT OTKyCUTh POBHO 13 rpaMM OT OJIHOI U3 MapMesaioK Tak, YTOObI 110-
CcJIe ATOTO BeC JII0OBIX JABYX MapMeJsIaj oK OTInYaJjcd He 00JIbIle, 9eM B ceMb pa3. Jlokaxkure,

4YTO OH HEe CMOXKET ,ZLO6I/ITBCH ZKeJIa€MOI'O BHE 3aBMCHUMOCTH OT BE€COB MapMeJiaJl0K.

7. (14 6amnoB) B ocrpoyrosbnom tpeyrosbauke ABC nposesm Boicotsl AA; u C'CY,
KOTOpBIE IIepeceKInch B Touke H, a rakyke ormeruin cepeannbl cropod AB u BC' touku M
n N coorBercrBerHo. OKaszajoch, 9To cepennna BbicoTbl BK Tpeyronbanka ABC nexnt

Ha upamoit A1Ch. Jokaxkute, aro Touku B, M, H, N jexkar Ha 0JHOI OKPYZKHOCTH.
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8. (16 6astoB) Pura BhINNCATa BCe IATH3HAYHBIE YUC/Ia, KOTOPbIE HE COJEpKAT HyJIei,
eJINHUIL 1 JIBOEK B cBoeil 3armmcu. Tenepb oHa X04eT 3a4ePKHYTh Y KayKJI0r0 13 9TUX THCEJ 110
nBe 1udpbl. MoxKeT i1 oHa ¢JiejIaTh 9TO TaK, YTOObI HOBbIE TPEX3HAYHBIE YNC/Ia, TPUHUMAJIN

MeHbIIe 95 pas/IMIHbIX 3HATCHHIT?



