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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3apgava 1.

MycTb ypaBHEHUE X*+2Xx+a=0 UMEET KOPHM X1 U X,, @ YpaBHEHUE X>+ax+2 umeet
KOPHU X3 U X4

Torpa X12+X22=x32+xs? => (X1+X2)2-2X1X2=(X3+X4)?-2X3X4 => 4-2a=a2-4 (no Teopeme
Bueta)

Torpa a?+2a-8=0 => (a+4)(a-2)=0 => a;=-4, a,=2. Bozbmem a=2: x>+2x+2=(x+1)*+1

Torpa ypaBHeHue x*+2x+2=0 He MeeT KOPHeN, a JOKHO MMeTb 2 KOPHA Mo
ycnosuio => a=2 He noaxoaut. [posepum a=-4.

x*+2x-4=0

D=4-4*1%*(-4)=20>0 => 310 ypaBHEeHME ByAeT UMETb 2 KOPHSA
x2-4x+2=0

D=16-4*2*1=8>0 => 310 ypaBHEHNE ByAEeT MMETb 2 KOPHSA
Torga nogxoauT TONbKO a=-4

OTBeT: a=-4.

3apayva 3.

a2+ b2+ a/b + 1/b? = (a*+a/b+1/(4b?)) + (b2-V3+3/(4b?)) + V3 = (a+1/(2b))? + (b-
V3/(2b))?+ V3 >3

MpuBeaem npumep a n b, Npu KOTOPbIX AOCTUraETCs 3TO 3HaYeHune. YTobbl OHO
AOCTUranocb 06a NonyyYeHHbIX KBaapaTa A0/1KHbl 6bITb paBHbl 0. Toraa b=\/3/(2b)
=> 2b2=/3 => b="/(V/3/2), a a=-1/(2b)

OTeeT: V3.

3apayva 2.

MycTb pbiLapb CKa3a/l, YTO HA OCTPOBE NPOXKMBAET YETHOE YMNCNO pPbiLapen, Toraa
3TO npaBga. Toraa /mKeubl HE MOMAKM CKa3aTb 3Ty Xe ¢pasy, Toraa OHM CKasanu,
YTO HA OCTPOBE NPOXKMBAET HEYETHOE YNC/IO JIXKELLOB, M 3TO NI0XKb. Toraa Ha
OCTPOBE MPOXKUBAET YETHOE YNC/IO U IKELLOB, U pbiLlapen, TOraa Ha ocTpoBe
yeTHoe Yncno nwaen => nx He 2021.

MycTb pblLapb CKasas, YTo Ha OCTPOBE MPOXKUBAET HEYETHOE YMC/IO /IXKELOB,
Torga 7o npasAa. Toraa /Keubl He MOTM CKa3aTb 3Ty e ¢ppa3sy, Toraa OHU



moonstyle
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(&)

CKa3a/In, YTO HA OCTPOBE NMPOXKMBAET YETHOE YNC/IO PbiLAPEN, N 3TO N0XKb. Toraa
Ha OCTPOBE NPOXMBAET HEYETHOE YNC/IO U /IKELLOB, U pbiL@apen, Torga Ha oCTpoBe
yeTHOe Yncno naen => ux He 2021.

OTBeT: He MOoXeT.

3apayva 4.

X1=X7_=H C

Hokaxem, uto mw; N BC=m, N
BC

Myctb w; N BC=T. X3
®, N BC=T1. X,

Torga ZAX1B=90, T.K. onupaeTca Ha
anameTp

Takxe ZAX,C=90. Toraa
X1=X,=0CHOBaHWe BbICOTHI,
NpoBeAEeHHOM N3 TOYKM A

K

Mposegem DH. Nycte Z/DHB=/HDE=. Toraga ZDAB=/DHB=f. Torga
/DAB=/ADC,=f. Toraa ZABH=/ADH=2[3. Takxxe ZBDH=90-2f3. Torga mbl
nonyunnu, uto LABC=2f3, a ZKDE=90-23+3=90-3



AHanorunyHo, ecnn LZACB=2y, To /DEH=/DEA=y, ZKED=90-y
MNposegem AH. AH1BC => AH1B;C; => AD=DH n AE=EH

MocTponm 3aHOBO, UCNONb3YSA YrKe AOKa3aHHble GaKTbl

Nposegem Bbicoty EMNBC=T.X
n3 E Ha KD

MNposegem DXNKE=T. T n gokaxkem, 4to
3TO BbICOTA.

Myctb LZABC=2f3, Z/ACB=2y. Toraa
ZBAC=180-2[3-2y. MbI y>ke AOKa3bIBaN,
4To /DAB=/C,DA=p 1 /CAE=/B;EA=y

YeTbipexyronbHMK AEKD-BNMcaHHbIN, TaK KakK
NPOTMBOMNO/IOXKHbIE YrAbl B cymme agatoT 180.

Torpa ZDKE=B+y. U3 TpeyronbHnka DME /DEM=[3, T.k. ZKDE=90+f (yxke
AoKa3sbiBanu). Torpa 1.Kk. ZADE=/DEX, To AD| |EX. ZHDE= u ZXED=[3, n DE| | BC,
Toraa HDEX-paBHo6oKas Tpaneuus. Torga AD=DH=EX. Torga AD| |EX n AD=EX =>
AEXD-nap-m. Torga ZMXT=/DXE=/DAE=180-3-y. Haitgem £XTK no cymme yrnos
yeTbipexyronbHnka MXTK. £XTK=360-90-(+y)-(180-B-y)=90 => DT-8bicoTa. Toraa
BbICOTbI TpeyronbHUKa KDE nepecekatoTtca Ha BC.

Y. T. O



3agava 6.

MycTb TaKUX N He 6eCKOHEeYHO MHOro. Toraa Ha KaKoM-TO 3Tane OHM 3aKOHYaTCH,
N KOJI-BO HEYETHbIX NPOCTbIX Aenntenei uncen n(n+3) He byaet aenntbea Ha 3.

1)

2)

Toraa Bo3bmem uncna n(n+3) u (n+1)(n+4), naywume rae-to nocne ymcen, y
KOTOPbIX KOM-BO HEYETHbIX NPOCTbIX AenunTenemn uncen genntca Ha 3. Myctb
MX KON-BA MNPOCTbIX HEYETHbIX AeNUTEeNel AatOT pa3Hble OCTaTKM Ha 3, T.e. 2
nl.

Torpa nx npousseaeHne byaeT UMEeTb CTONIbKO »Ke HEYETHbIX MPOCTbIX
NlenvTenei, CKONbKO Mbl MONYYNUM, CIOMKUB KOJI-BO HEYETHbIX MPOCTbIX
[envTenein y nepBoro n BTOPOro, T.K. OHM 06a MOTyT Ae/UTbCA TONbKO Ha
KaKyl-TO CTeneHsb 2.

Torpa n(n+3)(n+1)(n+4) penutca Ha 3, T.e. (n*+4n)(n*+4n+3) genutca Ha 3,
TOrga Mbl MOYYUAN ele 0AHO Noaxoadllee Yncao-npotTmeopedne. Torga y
Hac noc/sie nocseAHero NOAXOAALLETO YNCAA BCE OCTAaTKM OA4MHAKOBDI.

Torga Bo3bmem ymcna n(n+3) n (n+1)(n+4), naywue rae-to nocne ynmcen, y
KOTOPbIX KOM-BO HEYETHbIX MPOCTbIX AenuTenei yncen genntca Ha 3. Toraa
NX KOJ1-Ba MPOCTbIX HEYETHbIX AeNUTeNel AAl0T OAMHAKOBbIE OCTaTKM Ha 3

(nokasaHo BbiWwe), Hanpumep, 1 1 1.

Torpa ux npousseaeHne byaeT UMeTb CTOIbKO e HEeYETHbIX MPOCTbIX
AenuTenemn, CKONbKO Mbl MOMYYUM, COXKUB KOM-BO HEYETHbIX NPOCTbIX
AenuTenein y nepsoro n BTOPoro T.K. OHM 06a MOryT AeINTbCA TONbKO Ha
KaKyl-TO CTeneHsb 2.

Torga n(n+3)(n+1)(n+4) faeT oCcTaToOK 2 Npu AeNeHnn Ha 3, T.e.
(n?+4n)(n%*+4n+3) gaeT ocTaToK 2 Npu AeNeHnn Ha 3

Torpa B3B8 N1=n’+4n 1 ny=ni+1, AeicTBYA NO aAropuTMy B n.1 Mbl NOAYYUM
elle o4HO noaxoaallee YNCNO-NPOTUBOPEUME.

Toraa Hawe NpeanosoXKeHne 0Ka3anoCb HEBEPHbBIM, 3HAYUT CyLLECTBYeT
6EeCKOHEYHO MHOIO TaKMX HaTypPasibHbIX YNCEN N, YTO KOJIMYECTBO PA3NYHbIX
HeYeTHbIX NPOCTbIX Aenntenei ymcna n(n + 3) KPaTHO TpeMm.

3agayva 5.



cTapT

B npamoyronbHmke 5*11, B KOTOpPbIM NONagaeT KaKasa-TO rpaHMLA KBagpaTa U B
KOTOPOM B KaKOM-TO MOMeEHT byaeT HaxoguTbca lMNeTa, Baca TouHO ycneet
MOCTAaBUTb 3aKPaLLEHHbIE CTEHKM TaK 4TObbI [MeTA 32 3TO BpemaA He Bblwen ¢
[OCKM, T.K. CTEHOK HYXHO byaeT noctaButb 4, a xoa,08 eTe HYKHO MUHUMYM 5.

Toraa Mbl CMOXeM Bcerga He Aatb [eTe BbINTU 3a rpaHULy A0CKM, T.e. MNeTa He
Mo3KeT obecneumnTb cebe Nnobeay BHe 3aBUCUMOCTU OT AENCTBUIA CONEPHUKA.



