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1. Kopun ypasuenus x°+ px +q = 0— uenble yWcna, OTIMYHBIE OT HYJIS.
Jokasxute, uto uncio p? + (q — 1)? cocrasHoe.

Pewenne. Ilycth a u b — KOpHU TaHHOTO ypaBHEHMs. Toraa, UCIOIb3ysl TEOPEMY
Buera, nonyunm: p? + (¢ — 1)? = (a + b)? + (ab — 1)? = a® + 2ab + b? + a?b? —
2ab+ 1= (a?+ 1) + (b? + a?b?) = (a®* + 1)(b? + 1). Tak kak a#0 u b#0, To a’+
11 u  b?+ 1#1. CnegoBatensHo, unucio p? + (¢ — 1)? cocrasHoe.

Kputepun nposepku.

2 Oajia - IpUBEAEHO MOJIHOE 0OOCHOBAHHOE PEILICHNUE;

1 6a - BEpHO BHINIOIHEHO Pa3iokKeHHEe Ha MHOKUTEIH, HO HE 00BSCHEHO, YTO
OHU OTJIMYHBI OT €UHUIIBL;;

0 GamIoB - 3a71a4a HE pelIeHa WM PELIeHa HEBEPHO.

2. MOXHO 1M KBaJapaT CO CTOPOHOM 8 MOJIHOCTBIO MOKPBITH JBYMS Kpyramu
nuametrpa 9?

OTBET: MOXHO.

Pemenue. Pa3nenum kBagpat Ha J1Ba paBHBIX PSMOYTOJIbHUKA pa3MepoM 4x8.

JluaroHaib TaKOro HPSMOYTOJILHUKA paBHa v4° + 8% = 4v5 < 9. CleoBaTeNbHO,
KQXKIBIA M3 MOJTy4E€HHBIX MPAMOYTOJLHMKOB MOKHO MOKPHITH OMMCAHHBIM OKOJIO HETO
KPYTOM, JHMaMeTp KOTOPOTO paBeH [UIMHE IMATOHAIM MPAMOYTOJNBHHKA. 3HAYMT, M
KPYTOM € IMAMETPOM 9 TaKOM IIPAMOYTOJILHUK MOKPBITH MOXKHO. TOr/1a aHHbIN KBagpar
MOYKHO TIOKPBITh JIByMsI KDyT'aMHu AUameTpa 9.

KpuTepuu mmpoBepku.

2 Gaa - IIPUBEIEHO TI0JIHOE 000CHOBAHHOE PEIICHUE;

1 Gan - mpuBenEH YepTeX pa3OMEHNs TaHHOTO KBaJIpara Ha JIBa MPAMOYTOJIbHHKA
¥ TIOKPBITHS X PABHBIMHU KPYTaMH, HO BEMUCIIEHHS] OTCYTCTBYIOT;

0 GamIoB - 3a71a4a HE pelIeHa WM PELIeHa HEBEPHO.

3. Buytpu tpeyronbHuka ABC orMmeuena touka P. buccektpuckl yrioB BAC u
ACP nepecekaroTcss B Touke M, a Ouccektpuca yria PBA u mnpsmasi, coaepsKaias
ouccektpucy yria BPC nepecekatorcsi B Touke N. Jlokaxkute, 4TO TOUKa MEpPECeUEHUs
npsameix CP u AB nexut Ha npsimoit MN.

Pemenue: Ilycts npsimbie CP u AB niepecekarorcs B Touke K (cM. puc.).




Torna M — touka nepeceueHus: Ouccektpuc Tpeyrojibuuka AKC, cienoBaTeiabHO,
KM — 6uccextpuca yrina AKC.

PaccmoTtpum Teneps TpeyronbHuk KBP. N — Todka rnepecedyeHus OMCCEKTPUCHI
BHYTPEHHETO yriia MpU BeplIMHE B M OHCCEeKTPUCHl BHEIIHEro yria mnpu P.
CrnenoBatenbHO, TOUKa N JIEKUT U Ha OUCCEKTpUCE BHEUIHETO yria Mpu BepinHe K, To
ecTh Ha OouccekTpuce yria AKC (N — 1eHTp BHEBIIMCAHHOW OKPYHOCTH TPEYroJIbHUKA
KBP).

Taxkum o6pazom, Touku K, M u N nexar Ha TIPsIMOM, COAEpIKAIICH OUCCEKTPUCY
yrna AKC.

Kpurepuu nposepku:

3 Oanna - NpuBEJEHO MOJIHOE 0OOCHOBAHHOE PEIIICHUE;

2 Oamwia - TPUBEAECHO BEPHOE B IIEJOM PACCYXKJECHHE, COJIepIKallee
HE3HAYUTEHHBIC MPOOEIBI MM HETOYHOCTH;

1 Gamn - obocHoBaHo, uto KM — Ouccekrpuca yrina AKC, HO nampHeHIInx
MIPOJIBUKEHUI HET;

0 OaJyIoB - paCCMOTPEH TOJBKO KAKOW-TO YaCTHBIN CITy4ai;

0 GaioB - 3a71a4a HE pellieHa WK pPellieHa HEBEPHO.

4. BeinncaHsbl BCe IETUTEIN HEKOTOPOTIO HATYPAJIbHOIO YHCIIA, KPOME €UHULIBI U
ero camoro. Kakue-To ABa 4yuciia U3 3TOro CIHCKA OTIMYAKOTCS B LIECTh pa3. A BO
CKOJIBKO Pa3 OTIMYAIOTCS JBA CAMbIX OOJIBIIMX YKCIIA U3 ATOTO CIHCKa?

OtBert: B mojiTopa pasa

Pemenue. [Tycts cpeau nenuteneit uncia N ecTb uncia a u 6a, Torna N aenuTcs Ha

6a. CnemoBarenbHo N genuTcs Ha 2 M HA 3, TO €CTh 2 U 3 — JBa HAUMEHBIINX YHCla B

N N N . N
criucke. Torna 1Ba HaAUOOJIBIIIMX YKCIIA B CITUCKE — 3TO S U Hx otHO1IEHUE: ST3=

3
3
E..

Kpurepnu nposepku:

3 Oana - MpUBEJEHO MOJIHOE 0O0CHOBAaHHOE PEIIICHHUE;

2 Gayna - MPUBEJEHO BEPHOE B LIEJIOM PEILCHUE, COJIEpIKallee He3HAUUTEIIbHbIE
poOesbl I HETOYHOCTH;

1 G6aJin - BepHbIN OTBET MOJYUY€H, UCXOMS U3 TOTO, YTO 2 U 3 — HAMMEHbBIIINE YUCIIa B
CIIUCKE JIETTUTENEH, HO UX MPUCYTCTBUE B ITOM CIIUCKE HE JI0KA3aHO;

1 Gamn - BepHBIH OTBET MOJYUYEH, HUCXOJs U3 PACCMOTPEHUS] KOHKPETHBIX
IPUMEPOB;

0 OanyoB - NPUBEIEH TOJIBKO OTBET;

0 6aIoB - NPUBEAEHO HEBEPHOE PELLIEHUE UIH OHO OTCYTCTBYE.T

5. Haiigute Bce mnapsl (x; ») ACHUCTBUTEIBHBIX YHCEN, YAOBJIETBOPSIOLIUE
yenousam: x> +y3=1nx*+y* =1

Otgert: (0; 1); (1; 0).

Pemenue. Ilepeiit coco6. M3 BToporo paBeHcTBa cieayeT, uto x| <1 u |[y| < 1.
[Ipu 5TOM, [J1s1 TOTO, YTOOBI BBHITIOJIHSIIOCH IEPBOE PABEHCTBO, HEOOXOAMMO, YTOOBI XOTS
OBl OJTHO U3 YKCEJI X WM Y ObUIO MOJOKUTEIbHBIM. Tak Kak 00a paBEeHCTBa CUMMETPUYHbI



OTHOCHUTEJIBLHO TIEPEMEHHEBIX, TO IycTh 0 < x < 1. Torma 0 < x3< 1, otkyma 0 < 1 —x3< 1,
10 ectb 0 < y3 <1, 3Haumr, 0 <y <1.

Tak kak 0 <x <1 u 0 <y <1, 10 x*< x3u y* < y3, npuuem o6a pasencrsa
OJTHOBPEMEHHO JOCTHUTAIOTCS TOJBKO mpu X = 1 u y = (. YuureiBass CUMMETPUYIHOE
pemenne x = 0; y = 1,m0qy4nM OTBET.

Bropoii cnoco6. U3 ycnoBus 3amaun ciepyer, uto x? - x3 = -(y* - y3) .
Paccmotpum dynkumio f(t) = t* - t3, rorna ypasuenne npumer Bus f(x) = - £ ().

Tak kak t* - t3 = t3(t- 1), Tonput<O0wmmat>1f(t)>0,anpu 0 <t<1 f(t) <0.
CnenoparensHo, ecmn x <0 mmux>1,1700<y<1.Ecimx> 1,10 x* >1m x* + y* > 1.
Ecmmx <0, 10 x3 <0,atakkak 0<y<1,1700< y3 <1, Torma x3 + y3 <1. B o6oux
CIly4asiX TOJydeHO IPOTUBOpPEUrEe. AHAJIOTUYHBIC PACCYKICHHUS TPUBOAAT K
MPOTUBOPEUHIO U B ciiydae, koraa 0 <x <1,y <0 wum y > 1.

CnenoBarenbHo, f () =0 <& t =0 nnu t = 1. [logcTaBuB 3T 3HAYCHUS B HCXOTHBIC
paBEHCTBA BMECTO JIFOO0H M3 IEPEMEHHBIX, TIOJTYIHM OTBET.

Kputepun npoBepku:

3 Gayna - mpUBEICHO MOJTHOE 0OOCHOBAHHOE PEIICHUE;

2 Oamia - TPHUBEICHO BEPHOE B IEJIOM pPacCyXICHHE, COepIKaIiee
HE3HAYUTENbHBIC TPOOENIbl WM HETOYHOCTU (HAalpUMep, HE yYTE€H CHUMMETPHYHBIN
OTBET);

1 Gamr - MPUCYTCTBYIOT BEpHBIC HJICH OIICHKH 3HAYEHUH IMEPEMEHHBIX, HO O
KOHIIA PEIICHUE HE TOBEJCHO;

0 OanyoB - NPUBEIEH TOJIBKO OTBET;

0 GaIoB - 3a71a4a HE pelIeHa WM PELICHa HEBEPHO.

6. 100 Bxmou€HHBIX W 100 BBIKIIOYEHHBIX (POHAPUKOB CIydallHBIM 00pazom
pa3ioXKeHbI MO IBYM KOpoOkam. Y Kaxkaoro (hoHapuKa eCTh KHOIKA, HaKaTue KOTOPOi
BBIKJTIOUAET TOPSIIMKA (POHAPUK U 3a)KUTAET BHIKJIIOUEHHBIN. Bamm ria3a 3aBsi3anbl, U Bl
HE MOXXETe BUAETh, rOpUT Jin poHapuk. Ho Brl MoxkeTe nepexnanbiBath GOHAPUKH U3
KOpPOOKU B KOPOOKY M Ha)KMUMaTh Ha HUX KHOMKHU. [Tpuaymaiite cnocod qoOUThCS TOTO,
YTOOBI TOPAIIUX (DOHAPHUKOB B KOPOOKAX OBLIO MTOPOBHY.

Pemenne. CHavana nepenokuM Bce (OHApUKU B MPaByr0 KOpPOOKY, HE Tporas
BBIKJIFOUaTeNH. Jlanee nepesokum u3 npaBoid KOpoOKH B JIEBYIO JIHOObIE CTO (DPOHAPUKOB,
NePEeKITIoYas MPU 3TOM KaK/bIH, U 1IeTh Oy1eT A0CTUTHYTA. JlokaxeM 3To.

[Tpu mepexnagpiBaHuu (C MEPEKIIOUEHUEM) OJHOTO (POHAPHKA PA3HOCTH MEXKIY
KOJIMYECTBAaMHU TropsAmux (oHApUKOB CIpaBa U cjeBa yMeHbIIaercs Ha 1.
JleficTBUTENBbHO, €CTM MBI B3sUIM  (DOHAPUK, KOTOPBIA HE TOpeN, 3aXIJIH €ro u
NEPENIOKUIN HAJIeBO, TO CIpaBa KOJIMYECTBO TOPSAMIMX (POHAPHUKOB HE M3MEHUIIOCH, a
cieBa OHO yBennymioch Ha 1. Eciu e Mbl B3sT TOpsiiuii (JOHApUK, TIOTAaCHIIA €T0 U
NEPENOKUIN HAJIEBO, TO CIPaBa KOJUYECTBO FOPSAIINX YMEHBIIUIOCH Ha 1, a ciieBa OHO
OCTaJIOCh MPEXHUM. B TOT MOMEHT, Korjia Bce (hOHAPUKK HAXOAWIUCH B PABOM KOPOOKE,
paccMarpuBaemMast pa3HocTh paBHa 100, 3HaUUT, MOCIIE CTa MEepPEKIIabIBAHUI OHA CTAHET
paBHOM HYIIO, 4yTO U Tpedyerca. CylmecTBYIOT U APYyTrUe allfOPUTMBI IEUCTBUH.

Kpurepuu nposepku:



3 Gayna - mpUBEICHO MOJTHOE 00OCHOBAHHOE PEIIICHUE;

2 Ganna - mpUBENIEH BEPHBIN allTOPUTM, HO €ro 000CHOBAaHWE HETOIHO (HampuMmep,
CKa3aHo, YTO Pa3HOCTh TOPSIINX (POHAPUKOB OyAET YMEHBIIAThCS Ha 1, HO HE O0BSICHEHO,
nouemy,

1 Gasn - mpUBEEH TOJIBKO BEPHBIN aITOPUTM 0€3 BCAKUX OOBICHEHUM;

0 GayoB - 3a71a9a HE pelieHa UK pelieHa HeBEPHO.





