CAHKT-IIETEPBYPI'CKUI I'OCYJAPCTBEHHBLIN YHUBEPCUTET
OJIUMITUAJA TIKOJbHUKOB 10 MATEMATUKE 2020-2021
3aK)'HO‘-H/ITe)'IbeIIZ oTan
8-9 knaccel

1. HaiiguTe BCe Takue 3Ha4YeHNs A, 4151 KOTOPbIX KBa4PaTHbIE TpexuneHbl X2 +2x+a
nx? 4+ ax + 2 = 0 »MetoT No ABa KOPHS, MPUYEM CyMMa KBaApaTOB KOPHEl nepsoro
TpexyseHa paBHa CyMMe KBaJpaTOB KOPHEW BTOPOro TpexuJsieHa.

2. Kaxablii n3 ocTpoBnTSH NMbO pbilapb, KOTOPbLIA BCerga roBopuT npasay, anbo
JIXKELL, KOTOPbIA Bcerga /KET (1 Te, n apyrue Ha ocTpoBe ecTb). Kaxaplii )uTens ocTpo-
Ba NMPO KaX<AOro 3HaET pbilapb OH UK kel HacTb »uTeneli ocTpoBa 3asiBUIa, HTO Ha
OCTPOBE MPOXMBAET YETHOE YUCNO pbiLlapenl, a BCe OCTABLUNECS XXUTEAN 3a8BUAMN, HTO

Ha OCTPOBE MPOXXMBAET HeYeTHOe YNCNo JkeloB. MoxeT nm Ha ocTpoBe BbiTh POBHO
2021 »utens?

3. s npoussonbHbix BewecTBeHHbix Yucen a u b (b # 0) Haligute HaumMeHbLee
a
b b2

4. Toukn By n C; — cepeannbl ctopoH AC n AB Tpeyronsiuka ABC. Ha ctopoHax
AB n AC kak Ha gmameTpax MOCTPOEHbI OKPYXKHOCTM Wi U wj. ObosHaunm 3a D
Touky nepecederus npsimoii B1Cy ¢ okpy»XHOCTBIO W1, Nexallyto No APYryro CTOPOHY

3HaueHMe Bbipaxenust a’ + b? +

ot C otHocuTtensHo npsimoit AB. Obosnauum 3a E Touky nepecederusi npamoii B1C;y
C OKPYXKHOCTbIO (W7, Nexallyto no apyryto ctopoHy oT B oTHocutensHo npsmoii AC.
[Mpsamble BD n CE nepecekatotcst B Touke K. HokaxuTte, 4to npsamas BC npoxoant
4yepes TOYKY nepecedeHuns BblcOT TpeyronbHuka KDE.

5. Ha ueHtpansHoii knetke gockn 11 x 11 ctout dpuwka. lNets n Bacs wrpatot B
cneaytoutyto urpy. Kaxxabim ceoum xoaom [leTsi nepensuraet puiiky Ha ogHy KNeTky no
BepTUKanM unu ropusonTanu. Kaxabiii ceomm xonom Bacs Bo3BOANT CTeHKY C 04HOI 13
CTOPOH Ntoboii 13 knetok. [eurats uLky Yepes crenky [leta He moxeT. Virpoku xoasaT
no ouepeau, HaunHaet [lets. [leTs BbIMTpbIBAET, €CNU CMOXKET PULLIKOW YIATU C LOCKW.
MoxeT nu oH obecnednTtb cebe nobeay BHE 3aBUCMMOCTU OT AEWCTBUI COMepHuKa?’

6. [okaxkuTe, 4TO CyuiecTByeT HECKOHEYHO MHOMO TaKUX HaTypasibHbIX YMCEN TL, HTO
KOJINYECTBO Pa3/inyHbIX HEYETHBIX MPOCTbIX AennTenel 4ncna n(n + 3) kpaTHo Tpewm.
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1. 3anunwem O3 : MCKPUMUHAHT 060MX KBagpaTHbIX TpexyseHoB Gonbue 0, 3HauuT 4-4a>0 U

an2-8>0, cnepgosatenbHo 1>a 1 a”2>8. NycTb KOHW NepBOro TpexysaeHa X1 1 X2, a KOpHU BTOPOro x3
1 x4, 3HaUUT No Teopeme BueTa: x1x2=a n x1+x2=-2, x3x4=2 1 x3+xd=-a. (x1+x2)"2=4 =>x1"2+x2"2=

=4-2x1x2=4-2a , aHanornyHo x32+x4/2=a"2-4 1 no ycnoBmio CyMma KBaapaToB KOpPHEl nepBoro
YPaBHEHUA paBHa CYMMe KBaApaToB 2 => 4-23=a2-4 =>a"2+2a-8=0 => cuntaem KOpHU Yyepes
OVCKPUMMHAHT : D=36 => a=2; a=-4 nogctasmm B O[13 , OTKyAa cnepyet, 4To a=2 He NOAXOAMT ,
3HauunT a=-4; OTBeT:a=-4;

2. Mpepnonoxum NPpOTUBHOE , YTO BCEro MOXKeT 6biTb 2021 yenoBeK Ha ocTpoBe .MycTb B nepBoi
4yacTu X I0AeN , a BO BTOPOM Y, 3HAUUT x+y=2021 , 3Ha4YNT OAHO U3 YMUCE/l YETHOE , a Apyroe
HeyeTHOe . be3 orpaHMYeHnA 0BLHOCTU NYCTb X- YETHOE , 3HAYUT Y-HeYeTHOe .

1 cnyyait : YacTb X roBOPUT NPO YETHOE YMCIO PbiLapein Ha OCTPOBE .

Ecnu cpeam X ntogei ectb U pbillapb , U IXKel, , TO TOrAa pbilapb CKaskeT Npasay , a ixel,
NPOU3HECEeT Ty e ¢pasy , 3HAUMT CKaXKeT TOXKe Npasay , HO JKelbl Bcerga AryT, 3HauuT
npoTuBoOpeYune , cneaoBaTeNbHO Cpeam rpynnbl X, 1Mb6o Bce pbiLapu , 160 BCe Kelbl ,
aHanorMyHo 1y rpynnbl y. MycTb B rpynne X Bce pbilapy , TOrAa OHWU CKaXKyT , UTO pbllapei YeTHoe
KON-BO , a X —4eTHOe , 3HauMT BCe BEPHO , HO TOr4a B rpynmne y ecTb M0 YCA0BUIO XOTA Bbl 0AUH NXKel,
( Haue MKeuoB BoObLLE He ByAeT ), 3HaUUT BCe B rpynne y /iXKeLbl , TOr4a OHWU CKaXKyT , YTO /KeLoB
HeYyeTHOe KO/I-BO , HO B FPynne y BCe JIKeLbl M UX KaK pa3 HeYeTHoe , a B rpynne X UX HeT, 3HauuT
NXeuoB Bcero byaeT HeyeTHOE KON-BO U TOTAa NXKeLlbl CKaxKyT npasay , npoTtusopeyme . MNycTb B
rpynne X BCe JIKeLbl , OHM FOBOPAT , YTO Pbillapeit YeTHOEe , HO TOrAa PblLapeit HeYeTHoe , T.K.
NXeupl Bceraa AryT . Torga B rpynne y Bce pbiLapy , Toraa X HeYeTHoe U OHU FOBOPAT , YTO JIKEL0B
HEeYeTHOoe , HO X — YeTHOE , 3HAUYMT N JIBKEL,0B YeTHOe , TOrAa pblLapu AryT , NpoTUBOPEUME .

2 cnyqaﬁ: YacTb X rOBOPUT NPO HEeYeTHOE KO/1-BO /1KELL0B.

Ecnu x- pbluapu , Toraa y- xKeLbl , TOrAa XKeLbl CKaXKyT , YTO PbiLapeit YeTHOE , 3HAUUT OHU CKaXKyT
npasAay , NpoTMBOpeYne .

Ecnu x-nxeubl , TOr4a y-pbllapu , TOr4a pbilapy CKaXKyT , YTO pbilapeit YeTHOE , 3HAYUT OHM CONNYT,
npoTusopeuue .

Mbl paccmoTpenm Bce cydaun , BO BCeEX MONYYUAN NPOTUBOPEUMe , Torga Halle npeanonoXxeHune He
BEpHO . OTBET : HET, HE MOXKeT .

3. 3ameTWMm , YTO MOKHO NnepenncaTtb UCXOAHOeE Bbipa)keHue Tak : a2 +a/b + 1/4b”A2+b"2+3/4bA2

Torga a2 +a/b + 1/4b”*2=(a+1/2b)*2 u no cBoMCTBY KBaAgpaTa , 3TO 3HAYEHME HE OTPULLATENIbHO ,
TOorga MMHMMasIbHOE 3HaYeHMe 3TOoro KBaaparta pasHo O u gocturaetca npu a=-1/2b.

3ameTum , uTo 06a OCTaBLUMXCA CAaraembix NoAOMKMTENbHbI, T. K. b He pasHo O n 3/4b”2 He paBHO O,
BOCMO/Ib3yeMcA HepaBEeHCTBOM KOLLUKM, 4YTOBbI KaK-TO OLEHUTb UX Cymmy, Torga bA2+3/4bA2>=2(b"2
* 3/4b"2)71/2=2(3/4)71/2=

=371/2 1 paBeHcTBO gocturaetcsa npu bA2=3/4b"2, otkyaa b =+-(3/4)*1/4, Toraa MMHUManbHoe
3HauyeHwue pasHo 371/2 u aocturaerca npu b=+-(3/4)*1/4 , a=-1/2b, otkyaa a=+-1/(2*(3/4)*1/4)
cooTBeTcTBeHHo. OTBeT : 371/2.
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5.3ameTrm , 4To YTOObI BbIMTK €T C AOCKM OH A0/IKEH AOUTU A0 KpalHel KNeTKU AOCKU , NYCTb OH
OOLLEen He 0 YrN10BOW KpaliHel KNeTKU A0CKU , HO celyac XoZ4 Bacu , u OH 3aKpoeT CTOPOHY KBaapaTa He
rPaHUYaLLYIO HU C KAKMM APYTMM KBaApaTOM , TOTAa C 3TOM KAeTKM MeTa BbINTU C JIOCKM YXKe HE CMOXKeT
.3HauuT, 4yTObbI MNeTa cMmor BbINTM OH AO/IKEH NPUATM B YTONOK ( NPUYEM €CNM B ISTOM YrOJIKe 3aKpbITa
O/1Ha N3 CTOPOH He rpaHMYaLLan HX C KaKMM KBaZpaToOM , TO MaKCMMYyM OTKPbITa /INLLIb OAHA TaKas
CTOPOHa , Yepes KOTOPYI MOXKHO BbIUTM C AOCKM , HO TOrAa Bacsa 3aKpoeT 3Ty cTOpoHy , U MeTa He
CMOMKET BbINTM C AOCKU ), TOraa Ytobbl MeTa cMor BbIATU C ZOCKU €My HYXKEH YrOIOK C 2-Ms He
3aKPbITbIMW CTOPOHAMM , BEAYLUMMM C JOCKM . [eTe HYKHO KaK MMHUMYM 5 X008 , 4Tobbl 4OWTU A0
KpalHen KNeTKN AOCKK , 3a nepBble 4 xoAa Bacs 3aKpoeT B KaXKA0M yroJike poBHO ogHy nobeaHyo
CTOpPOHY ana MNeTtun , a notTom ecau MeTa NpUxoauT Ha KPAMHIOO KNEeTKy, To Bacs 3aKpbiBaeT y 3ToM
KNeTkn nobeaHyto ans MNetu cTopoHy v Toraa MNeta He CMOXKET BbIATU HU C KaKoM KNeTku , Torga Baca
nobeant .

OTBeT : HeT, He CMOXKeT .

6.Mo KTO Bceraa cylecTBYIOT ABa YMCNa , TAKUX YTO N AENUTLCA Ha PX U N+3 AenuTbca Ha py*pz , ecan
PX,PY,PZ B3aMMHO MPOCTbI U pX,pYy,pz >3. Toraa M3HavaibHO CYLECTBYIOT YAC/IO N , a Aanblue bygem
npeacTaBAATb YAC/O N, KaK Npeablayuiee n*px , rae px,py,pz NpocTbie Ync/ia Ha KoTopble Npeablayliee
N He gennnoco . Torga Kaxablii pa3 Kon-Bo NPOCTbIX AenuTenei ysenmunsaeTtcs Ha 3 . A HUYMHAem C
n=1, Toraa 1*4=4 n Kon-Bo NPOCTbIX HeYeTHbIX AenuTtenei pasHo O n 0 kpaTteH 3. Y.T.A.



