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

1. [okaxknTe, 4TO Anst NtobbIX BELIECTBEHHbLIX YMCEN A 1 D ypaBHeHune
(a®—b®)x? +2(a®> —b°)x+ (a* —=b") =0

MMeeT peLleHme.

2. Ha ocTpoBe xunByT sixeubl 1 pbinapu. Pbiuapu Bcerga roBopsiT npasay, Jixewbl
Bcerga AryT. Kaxkabiii XuTesb 0CTPOBa NPO KaXKAoro U3 oCTasbHbIX 3HAET pbilapb OH
nnm nxed. Kak-To pas sctpetununce 28 ocTpoBuTsiH. [lgoe n3 Hux ckasanu: «PosHo
ABOE U3 HAC JiXKellbl», 3aTeM YeTBEPO U3 OCTasbHbIX Cka3anu: «PoBHo 4eTBepo U3 Hac
JKELbI», NMOTOM BOCEMb W3 OCTABLUMXCS CKasanu: «POBHO BOCEMb M3 HAC JKeLbI»,
HakoHel, Bce ocTaBwmecs 14 ckasanu: «PosHo 14 u3 Hac mxeubl». CKOMBKO NXKELOB
bbino cpean BcTpeTuslimnxcs? [pueeguTe BCe BO3MOXHbIE BApUAHTbI U JOKAXKNTE, HTO
APYrUX HeT.

3. Cymma HeoTpuuaTenbHbix Yncen a, b u ¢ pasHa 3. Haigute Hanbosbluee 3Have-
Hue BblpaxxeHus ab + bc + 2ca.

4. OxpyxHocT w1 1 w;y nepecekatotcst B Todkax K u L. lpsimas € nepecekaer
OKPY»XXHOCTb W1 B Todkax A n C, a oKpyXHOCTb Wy — B Toudkax B un D, npudyem
TOUKU nayT Ha npsmoit £ B andpasutHom nopsigke. ObosHaunm yepes P n Q cootset-
ctBeHHo mpoekuun Todek B u C Ha npamyto KL. [okaxunTe, 4to npsimele AP n DQ
napanfesbHsbl.

5. Hana knetuatasn gocka 2021 x 2021. lets n Bacs urpatoT B cnegyrouyto urpy.
OHu no oyepean CTaBsAT UK B CBODOAHbIE KNETKU AOCKM. BblurpbiBaeT ToT Urpoxk,
nocfe xofa KOTOPOro B KaXKAOM MpsiMOyrosibHuke 3 X 5 n 5 X 3 byger ctoaTe duLlka.
Haunnaet MNeTs. KTo 13 nrpokoB MoxkeT obecrneyunTs cebe nobeay BHe 3aBUCMMOCTW OT
neiicTBuii conepHuka?

6. HaiignTte BCe Takue HaTypasbHble Yucna N, 410 Ymcno 2™ + n? + 25 aensiercs
KybDOM MpOCTOro 4mucna.
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Nel

B 4aHHOM ypaBHEHMM X PACCMOTPUM KaK NepemMeHHyto, a U b — Kak napameTpbl. Torga mbl UMeem
KBaApaTHbIN TpéxuseH. KaK M3BEeCTHO, eCNu ANCKPUMMHAHT KBaAPaTHOro TpéxyaeHa He meHble 0, To
3TOT TPEXUYNIEH UMEET He MeHee 1 KopHs. [aBante HalAEM AUCKPUMMHAHT AAHHOIO TPEXY/eHa:

D= (2(a> -b°))? — 4(a® - b®)(a* — b?)

Packpoem ckobKku:

D = 4(a% + b1 - 23°b°) — 4(a® + b™°- a*b® — abb?)
BbiHecem 3a ckobky 4

D = 4(a'® + b'® - 2a%b° — a'% - b+ a%b® + a®b?)

D = 4(- 2a°b° + a*b® + a®b?)

BbIHOCUM 3a CKOBKY a* b?

D = 4(a*b*(a? + b%-2ab))

D = 4a%b*a + b)?

D= (2a%b*(a + b))?

Kak BuaMm, ANCKPUMMNHAHT ABNAETCA KBAAPATOM, @ 3HaUYMT OH BCerga HeoTpuuaTeneH => npu nobom
3HaYeHMM a U b mbl 6yAEM MMETb HE MeHeEe OAHOIo pelweHnA ypaBHeEHUA, 4.T.A4.

No2

1)cyaeHMA Kaxaon U3 rpynn JxKeuoB npoTusopedaT A4pyr 4pyry(T.e. eciv cpeam HUX POBHO ABoe
NX¥euos(1 cyrKaeHue 13 ycnoBusa), To Cpeay HUX TOYHO He 4 KeL0B(2 cyXKaeHue 13 YyCN0BUA)), 3HauuT,
€C/IM UCTUHHO OAHO CyXAeHWe, TO BCe APYrne aBTOMaTUUYECKM CTAHOBATCA IOXKHbIMU, 3HAYUT HECKOJIbKO
CYXXOEHWNA 0AHOBPEMEHHO HE MOTYT BbITb UCTUHHbI. Pa3gennm ocTpOBUTAH Ha rpynnbl COFAacHO UX
cyxaeHnam(nepsasn rpynna COCTOUT U3 [IBYX OCTPOBUTAH, CYUTAIOLLMX YTO Cpeam HUX 2 xKela, BTopas
rpynna m3s 4 oCcTPOBUTAH CYMTAET, UTO cpeam HUX 4 nxeua 1 T.4.) npasa He 6osiee Yem oAHa rpynna,
3HAUYUT MMeeMm NATb C/TyYaes:

1 cayuyan) Myctb 1 rpynna npaBa => cpeam HUX 2 NKela - UICTUHA => OCTa/ibHble 26 OCTPOBUTAH He Npas,
T.€. OHU /IXeUpl. 26 He paBHO 2 => 1 rpynna He MOoKeT 6bITb Npasa.

2 cnyyan) MycTb 2 rpynna npaBa => cpeam HUX 4 nKeua - UCTUHA => oCTa/ibHble 24 OCTPOBUTAH He
npasbl, T.€. OHW JiXKeLbl. 24 He paBHO 4 => 2 rpynna He MoXKeT ObITb NpaBa.

3 cnyyan) MycTb 3 rpynna npaBa => cpeay HUX 8 NKeL0B - UCTUHA => ocTa/ibHble 20 OCTPOBUTAH He
npasbl, T.e. OHW /ixKelbl. 20 He paBHO 8 => 3 rpynna He MoXKeT bbITb NpaBa.

4 cnyyait) MycTb 4 rpynna npasa => cpegun HUX 14 13KeuoB - UCTMHA => ocTasibHble 14 OCTPOBUTAH He
npasbl, T.e. OHM axeubl. 14 = 14 => 4 rpynna moxeT bbITb NpaBa => 0ANH U3 0TBETOB — 14 KeL0B.

5 cnyyait) HUKTO M3 HUX He NpaB => OHK BCe /iXKeupbl. TYT NPOTUBOPEUUI HET, MOITOMY 3TO TOXKE
BO3MOXHbI OTBET.

,El,pyrme OTBETbl HEBO3MOHbI, MOCKOJZIbKY HECKO/IbKO rpynn ogHOBPEMEHHO HE MOTYT 6bITb npasbl.



moonstyle
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OTtBeT: 14 nnn 28 nxkeuos.

Ne3
ab+bc+2ca=a(b+c)+c(a+b)
a+b+c=3=>b=3-a-c
noACcTaBum
a(3—-a)+c(3-c)
3a—a?+3c—c?

OueBnAHO, 4TO 3a He MeHblUe Yem a2 T.K. BCe YMC/Ia HeoTpuLaTebHbIe, a UX cymma = 3. AHaN0rMyHo, 3¢
He MeHblue yem c?

3HauuUT, YTOObI MONYYNTb HAUBONbLLYIO BO3MOXKHYIO CymMy HeobxoamMmo BbibpaTb Hanboiblive a U C,
b=0, T.K. B 3TOM BbipaskeHun b BoobLLe He NpucyTcByerT.

BepHémcakalb+c)+c(a+b)npub=0

2ac 4Tobbl NONYYNTb HAMDBO IbLLEE BO3MOMXKHOE 3HAYEHWNE 2aC HYXKHO B3ATb a U C Hanbonee
NpMOANMXKEHHbIMM APYT K Apyry, T.e. no 1,5. Torga ntorosoe 3HayeHue byget pasHo 4,5

OtBeT: 4,5
No5

Ha3oBém npamoyrosibHMK 3x5 nan 5x3 OTKPbITbIM, €C/IN B HEM HET QULLEK, U 3aKPbITbIM, EC/TU B HEM
€CTb X0TA Obl 0aHa PpuLIKa. Urpa 3aKaHYMBAETCA XO40M UTPOKA, 3aKPbIBAOLLMM BCE HE3AKPbITbIE
NPAMOYro/IbHUKN(3a OAUH XOZ, 3aKPbIBAETCA HECKOJIbKO NMPSMOYrO/IbHUKOB, €CIN Te MMeNn 06 LLyto
KneTky). Boinrpaet MNetsa. BoiMrpbiwHan cTpaTerna: Bblbupaem 2 He3aKpbITbIX NPAMOYrO/bHUKA, He
MMEIOLLMX 06LLLEeN KNEeTKN(eCcM NPOTUBHMK 3aKPbIBAET BbIBPaHHbIA HAMM NPAMOYTrO/IbHUK, TO BblbMpaem
OPYroi, ecnv Mol BbiIBpaTbh HE MOXKEM, 3HAYMT HALLIMM XO40M Mbl 3aKPOEM OCTaBLIMecs
NPAMOYro/bHUKN M Nobeamm). 3akpbiBaem NPAMOYTro/ibHUKK, UMetoLLLME obLme KNeTKU ¢ BblIBpaHHbIMMK
HaMM NPAMOYroJibHUKaMK. Torga, yepes HEKOTOPOoeE BPeMsA, eC/IN UrPa He 3aKOHYUTCS, TO NPUAET K
CUTYaUMK, KOTAa HE3aKPbITbIMM OCTa/IMCh TO/IbKO HalLKM 2 BbIbDPaHHbIX NPAMOYro/ibHMKa 1 CBOBOAHbIX
MECT A5 X043 He B 3TU NPAMOYTro/IbHUKM HeT. B Takon cuTyauumn xoa byaeT 3a Baceld, Tak KaK gBa
NPAMOYrosibHMKa 3x5 nam 5x3 nmeroT YETHYIO NoLLAAb, 3HAYMUT OCTaBLLEEeCA KOJIMYECTBO KIETOK
HeYyéTHoe, T.e. 6blN10 caenaHo HeYETHOE KOIMYECTBO X0408. OUeBUAHO, YTO HEYETHbIE XO4bl AenaeT
MeTsa, 3HaunT Bace npuAaETca 3aKkpbITb NpegnociefHUA NPAMOYTO/IbHUK, @ Mbl 3aKpPOEeM NOCAEAHUN U
nobegum.

Ne6

PaccmoTpum cnyyan, Korga n — HedétHoe: 2" — YéTHoe 25 — HeYéTHoe— HeYéTHOoe, Toraa Ux Cymma
yéTHa. EAMHCTBEHHOE YETHOE MPOCTOE YMUCNO 3TO UKMCIO 2. OueBMAHO, 4To 2" + n* + 25 He pasHo 23

TK2"— HATypasbHOE, T.€. NO/IOXKUTENbHOE, n? HATypPasbHO, TO €CTb NMOJIOXKNTENBHOE, 3HAYNT

2" + n% He MoXeT 6bITb paBHO -17. Takum 06pasom, h TOUHO HeYyéTHoe. PaccmoTPMM BO3MOXKHble
OCTaTKM OT 3 y HEKOTOPOro YMcna X: 3To octatkn 0 1 1 2. Y x? Bo3moxHble ocTaTki 0 1 v 1. 3HauuT, ecan
N He KPaTHO TPEM, TO UMeeT ocTaToK 1 no moayAto 3, 2 B YETHOM CcTeneHu U 25 ToxKe MMeLoT ocTaTok 1
no moaynto 3, Torga ux cymma KpaTtHa 3, a eAMHCTBEHHOE NPOCTOe YNCAO, KpaTHoe 3, 370 3. 2" + n? He



MOXeT bbITb paBHO 56 (ecam n =4, To 6yaeT 32, ecam n = 6, To noay4umtcs 100, YTO CAULWKOM MHOTO).
Takum 06pa3om, N KPaTHO U 2, 1 3, a 3HauUnUT KpaTHO 6. Toraa oteeT byaeT npu n = 6: 64 + 36 + 25 =53

OTBeT: 6



