MynununanabHblii 3Tan Poccuiickoii oiumnuansbl no maremaruke 2018-19 yuednoro roaa
10 kaace (Bpems pewenusn — 4 uaca)
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1. Pemuth ypaBHeHHE X +—— =2, [——.
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Pemenne. OOGnacteio omnpeneneHus: (QyHKIMA, BXOAANIMX B ypaBHEHHUE, SBISICTCS MHOXKECTBO
(—0,0]u (L, ), HO KOpHH ypaBHEHHS JOJKHBI YIOBJIECTBOPSATH HEPABEHCTBY X >1, MOCKOJIBKY B

cjy4dac X <0 neBasg yacTh YpaBHCHHA OTPpHULATCIbHA, a4 IIpaBasd ITOJOXUTEIIbHA. HpI/I YCIIOBUH

2
X>1 ypaBHEHHE MOXHO MEPENUCcaTh B BUJIE (\/; —%} =0, otkyma /X(X—1) =1, orkyna
X —_

1++5

x? —x—1=0. U3 gByx KopHeii X0 =

1+\/§

YIOBJIETBOPSIET OJUH: >

KommenTapuii. Pemenue conepxXut ommMOKH, NMPUBOASIIKE K JMIIHUM KOPHSIM WM K IOTEpe
KopHel — He Ooee 4 6auioB.

KBaApPAaTHOI'0 YpaBHCHHA HMCXOAHOMY YPABHCHHUIO

2. HatypanpHOe 4uMCIIO Ha3bIBae€TCs MPOCTBIM, €CIAM OHO JEIMUTCS HAalelo TOJIBKO Ha ce0s M Ha
enununly. Haiitu Bce nmpoctblie uncna p, uist KOTopbiX 2P +1 — TouHBIi KyO HaTypajabHOTO YUCIIA.

OtBer: p=13.

Pemenne. Ilycts 2p+1= m®, Torza 2 p= me—1= (m —1)(m2 +m+1). Tak kak 2P — YeTHOE, TO

m=2k +1(keN), To ects p =k(4k? +6k +3). Ouesnznno, uro 4k>+6k +3>1, 3Haunur, ecnu u
k >1, To p — cocraBHoe uncio. Ocraercs eAMHCTBEHHBIN BapuanT: K =1. B aToM ciayuae p =13

(mpoctoe uncno), a 2p+1=27 = 32,

Kommenrtapuii. OtBer (13) 0e3 mgokazaTenbcTBa €IMHCTBEHHOCTH (WM C HEBEPHBIM
JI0Ka3aTelbcTBOM) — 1 Oas.

3. B paBHocTroponHeM TpeyrosnbHuke ABC Ha cropone AB BbiOpana Touka F, a Ha ctopone AC —
touka K, tak, uto BF = AK . ITycts O — Touka nepeceuenuss BK u FC. Haiitn yron KOC.

Otgert: 60°.

Pemenue. M3 ycnoBuii 3amaum cinenyer, uto AC=BC, AF=KC, AA=/C, 3Hauur
AAFC = ABKC, otkyna cnemyer, uto ZOBC=/0OCK. Hckomsni yron KOC sBisercs
BHEIIHUM yriioM TpeyroisHuka BOC, ciegoBatensno, /KOC = ZOBC + /BCO =
=/0BC+ «£C—-Z0CK = £C =60°".

4. MoxHO 7M B KBaJpaT CO CTOPOHOM 1 CM MOMECTUTh HEKOTOpPOE KOJIMYECTBO IOMAPHO HE
NepeceKaroIUXCsl KpyroB, CyMMa IMaMeTpoB KOTOPbIX Oosbiie 1 m?
OTBeT: MOXHO.
Pemenne. [IpoBens B ucxoanom kBajgpare N—1 BepTUKaIbHYIO U N—1 TOPU3OHTAIBHYIO JIMHUIO,

pa3o0beM ero Ha N? O/IMHAKOBBIX MAJECHBKHX KBaJpaTUKoB pasmepoM 1/nx1/n cm. B momoBuny
KBaJPaTHKOB BIHUIIEM (B IAXMATHOM TOPSIIKE) Kpyru auameTpoM 1/n cm. O4YeBHIHO, 5TH KPYTH



He uMeroT o0mux Ttoyek. CyMMma JuMaMeTpoB BCEX KPYroB HE MeHbIle, 4eM N/2 cm,
clieIoBaTenbHo, Ipu JrodoM N > 200 cymma quaMeTpoB BOUCAHHBIX KPYroB OyaeT Ooinbiie 1 M.

Kommenrtapuii. Tonpko otBeT («moxkHO») — 0 Ganmmos. Paccyxknenue B ctuine «Uem MeHbIe
KpyTH, TeM OOJIbIIIe CyMMa TMaMETPOB» 0e3 mpumepa — He Oonee 3-x 6aiioB. JIt0ObIe MONBITKH
000CHOBATh OTBET «HENb3s» — 0 GaIIoB.

5. I[GCSITB BHCIIHC OAVMHAKOBLIX MOHCT BBIJIOKCHBI B PAI. Cpe,[[I/I HHUX €CTh IBC q)aJILH_II/IBLIC MOHCTHI,
KOTOpBIE Jiexar psoM. Y JIMMBI €CTh JETEKTOp, KOTOPBIH TO3BOJISIET ONPEACIHTh, CKOJIBKO
(hanbIIMBBIX MOHET COJEPXKUTCS B JIOOOM JaHHOM Habope MOHET (He 00S3aTeNbHO JIeKAIIUX
psagom). [okaxure, urto Jluma cMokeT OOHapyXHTh Bce (hajbIIMBBIE MOHETBHI, HCIIOJIH30BaB
JETEKTOP TOJBKO JBa pasa.

IIpenBapurtesibHOe paccy:kaenune. lmeercs 9 BapuanToB pacnoyioxkeHust GpaabuBbiXx MOHET. C
JIPYro CTOPOHBI, KaX/J10€ MPUMEHEHUE JIETEKTOpa JAeT OJAMH U3 TPEX BO3MOXHBIX PE3yJIbTaTOB
(0, 1 unm 2 MOHETHI), a JBa MCIOIb30BAHUS JETEKTOPA JAIOT POBHO 9 BapraHTOB pe3ynbTaToB: 00,
01, 02, 10, 11, 12, 20, 21, 22. CnenoBaTelIbHO, HY)KHO TaK UCIIOJIB30BaTh JACTEKTOP, YTOOBI IIEPBOE
€ro mIpUMEHEHHEe pa30MBa0O BO3MOXKHBIE BAPUAHTHI PACIIONOKEHHS (DAIbIIUBBIX MOHET Ha 3
rpynisl o 3 BapuaHTta. [locne nepBoro npuMeHeHUs! 1ETEKTOpa OCTAHYTCS TPU MOJ03PUTEIIBHBIX
napbsl MOHET, U BTOpPOE MPUMEHEHHE JIETEKTOpa JOJKHO ONMpPENeIUTh, B KAaKOH M3 3TUX mHap o6e
MOHETHI (pasIbIIUBBIE.

Pemenne. [Iponymepyem MOHeTHI cieBa HampaBo. [IpuMenuM nerexkrop K Habopy MoHeT 5, 7, 8§,
9, 10 (c™. puc.).

1 ]2 |3 |4 |5 |6 |7 |8 |9 |10

Ecmu danpmmBeie MoHeTsl — 1 1 2, 2 1 3 wnn 3 1 4, TO AETEKTOP MOKAXET, YTO B BHIOPAHHOM
HaOope HeT GaJbIIUBBIX MOHET; eclii 4 1 5, S 6 miu 6 u 7 — 1o oxHa; ecyim 7 U 8, 8 1 9 wim 9 u
10 — to aBe. B kaxxq0M ciydae BTOPHIM MPUMEHEHUEM JIETEKTOpa TpeOyeTcs peuInTh OAHY U TY
Ke 3ajady: JUIsl Y4eThIpeX MOHET, JISKAIIUX B PAJl, ONPEeINTh, KaKHe JBE JIEXKAIIUe PSIOM
MOHETHI SABISAIOTCA (aNbIIMBBIMU. JTO JAeNaeTcsl MPUMEHEHHEeM JeTeKTopa K Habopy U3 ABYX
MOHET, JIeXKaIKX ¢ Kparo. Tak, eciu nmepBoe MpUMEHEHHE JETEKTOpa MOKa3aJio HOJMb (PasIbIIUBBIX
MOHET B Ha0ope, TO BTOPOH pa3 IOCTATOYHO MPUMEHHUTH JETEKTOp K HAaOOpy U3 ABYX MOHeET 1 u 2;
€CJIM OJIHY — TO K Habopy u3 MOHeT 4 u 5, ecnu iBe — 7 U 8.

IIpumeyanue. PenieHre He €AMHCTBEHHOE.

KommenTapuii. Paccyxnenue o pa3dreHnn JeBATH BapuaHTOB Ha 3 rpynmsl o 3 BapuaHTa 0e3
pewenust — 3 6anna. Eciu npu 3ToM Takxke yka3zaH BepHBIN NepBblid Xoa — 4 Oana.



