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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3agava 5.

3ameTmm, 4yTo YTobbI NeTe fobpaTbCA A0 rPAHUYHOM KNETKN, EMY
notpebyeTca MMHMMYM 5 xoa0B(paccTtoaHne OT LeHTpa A0
rpaHmubl=(11-1)/2=5) Onuwem ctparterunto Bacu, ytobsbl MNeTa
npourpan, Bace Haao 3aKpbITb BCE rPAHUYHbIE CTOPOHbI
KNeToK.[paHMYHAA CTOPOHA- 3TO CTOPOHA KNETKKU, KOTopad
FPAHUYUT C BbIXOAOM U3 AOCKU. Bcero rpaHmyHbIn Knetok 10*4=40.
N3 HUX y 36 KneTok no 1 rpaHnue ny 4 ( yrnosbix) KN€TOK No ABe
rpaHunupl. Nepsbimn 4 xoaamm Baca 3akpbiBaeT N0 04HOM FrpaHULE
yrnosbix Knetok. A ganee Octaetca 40 knetok 1 40 He3aKpbITbIX
rpaHuu. N ecnm MNeTta HacTynaeT Ha KaKylo TO FTPAHUYHYIO KNETKY,
Baca TyT XKe 3aKpbiBaeT eé rpaHuuy. Takmm obpasom Baca bynet
NOCTOAHHO MeLwaTb leTe BbINTK, MOKA MOJIHOCTbIO HE JINLLUT ero
3TOW BO3MOKHOCTU.( ecnm MNeTa nocne nepsbix 4 X040B, B KAKOM TO
MOMEHT BCTAET HE HA rPAaHUYHYIO K/IeTKY, TO Yrpo3bl AN
npourpbiwa Bacu HET, 1 OH 3aKpbiBaeT Nt0OYI0 CTOPOHY B Itl06HoM
mecTe) To ecTb [1eTa He cMOKeT Bcerga nobexxaatb, HE3aBUCMMO
OT AENCTBUI CONEpPHMUKa.

OtBeT:HeT. He cmoxeT
3agava 1.
KaXgoe ypaBHeHUe nmeetT ABa KOPHA, 3HAYUT:
[lepBOe, NyCTb KOPHU NepBOro ypasHeHUA = x1 n x2, Toraa:
X1**2+42*x1+a=x2**2+2*x2+a
Bbligennm nonHbiM KBagpaT B 06enx yacTax:

(x1+1)**2+a-1=(x2+1)**2+a-1


moonstyle
Штамп


(x1+1)**2=(x2+1)**2

3HaunT moaynn x1+1 n x2+1 paBHbl, @ TaK Kak X1 1 X2 pasinyHbl,
TO CrpaBea/inBO:

X1+1=-(x2+1)

X1=-x2-2

BTopoe, nycTb KOPHU BTOPOro ypaBHeHUA = X3 U x4.
Torpa x3**2+a*x3+2=x4**2+a*x4+2

Bolaennm nonHbIv KBagpar:

(x3+a/2)**2- a**2/4+2=(x4+a/2)**2-a**2/4+2
(X3+a/2)**2=(x4+a/2)**2

3HaunMT moaynu x3+a/2 u x4+a/2 paBHbl, a Tak Kak x3 1 x4
Pa3/INYHbI, TO CNpaBea/InBo:

X3+a/2=-x4-a/2
X3=-x4-a

Tak KaK Bce ypaBHEHMs paBHbl mexxay cobon n =0, To cymma
NnepBbIX ABYX=CyMMa BTOPbIX, TO €CTb:

X1**2+x2**2+2(x1+x2)+ 2a =x3**2+x4**2+a(x3+x4)+4

A TaK KaK Mo ycnoBuio x1**2+x2**2=x3**2+x4**2, TO BblYTEM UX:
2(x1+x2)+2a=a(x3+x4)+4

2(x1+x2-2)=a(x3+x4-2)

3ameHuUM x1 Ha X2 1 x3 Ha x3:

2(-4)=a(-a-2)



-8=-a(a+2)
8=a(a+2)
Takoe BO3MOXHO TOJIbKO ec/in a=2
OTBeT: a=2
3agava 2.

Pbluapen un mKeuosB onpeaenéHHoOe YUCI0, 3HAYUT OAHY U TY XKe
dpa3y un pbiLapb U KeLl NPON3HECTU HE MOT/IU, @ 3HAYUT OAHY
dpa3y cKasann BCe pbiLapu a BTOPYHO BCe xKeubl. Ecam pbiuapu
CKa3a/In YTO pblLaper YETHO, TO PbILAPEN YETHO, NXKELLOB HE
HEYETHO, @ 3HAYUT YETHO N B CYMMeE UX YETHOe Yncno, 2021 6bITb
He moXKeT. Ecan pbluapu ckasanum BTopyto ¢pasy, YTo NXKeuoB
HEYETHO, TO /IXKEeL,0B HEYETHO, pbiLlapen He YETHO, TO eCTb HEYETHO
N cymme ntogen Hey+Hey= 4éTtHo. M cHoBa 2021 6bITb HE MOXKET

OTBeb: HeT, He moXeT.
3agava 4.

[lyctb O- TouKa nepeceyeHuna sbicoT B KDE. EE1 n DD1- agBe 13 atux
BbiCcOT. [poBeném otpeskn EA n AD 3TO KaTeTbl B NPAMOYIO/IbHbIX
TpeyronbHnKax ACE n ADB. OHM npAMmoOyrosbHble, TaK KakK
megnaHbl EB1 1 DC1 paBHbI N0/1I0BUHE CTOPOH- pagunyc =
nonosmHe anametpa. 3Haunt yrasl AEC n ADB no 90 rpaaycos

N 13 3a paBeHCTBa cooTBeTCTBYOWMX yrnos npamble AE u DD1, AD
n EE1 napannenbHbl, a 3HAYUT YeTbipexyronbHUK AEOD-
napannenorpamm. TpeyronbHUku ADE 1 OED paBHbI KaK
NOJIOBMHKM Napannenorpamma. Mix nnowagm pasHbl U ecTb 0bLan



cTopoHa ED a 3HaumnT no popmyne naowaam TpeyroabHMKa, Y HUX
PaBHbl U BbICOTbI Ha 3Ty CTOPOHY. TaK KaK BbICOTa 34eCb N3 TOYKU A
onupaetca Ha B1C1- cpegHtoto nmHuio B ABC. To oHa paBHa
nosioBmHe BbICOTbl M3 TOUYKM A B ABC. BbicoTa 13 To4kn O
ONUPaeTCA Ha Ty XKe NPAMYIO U nNapasinesibHa BbiCOTe U3 A, npwu
3TOM OHa TaK e paBHa nosa BbicoTbl 3 A B ABC. A 3HaUUT TOYKa
O- Hy*KHas Ham, NeXnT poBHO Ha npamoun CB. [lokaszaHo.



