10 kuacc. Bapmanr 1l

3apanme 1. 13 ropona A B ropon b, paccrosHue mexay xotopeimu 100 kM, B 9:00
BBIIILIH JIBa aBTOOYCa, MPUYEM CKOPOCTh OJHOTO U3 HUX B 17/12 pa3a Goiibliie CKOpoCcTH
npyroro. B To e Bpemsa u3 ropoaa b B ropox A Bbeiexan Benocurneauct. llepsbiii
aBTo0yc oH BcTpetwa B 10:00, a Bropoit — B 10:20. Haiinure ckopocTh BEIOCHUIIETINCTA,
BBIpa3HUB €€ B KM/4.

Pemenne. I[lycth X KM/4 — CKOpPOCTHb BEJIOCHUNEAUCTa, a Y KM/4 — CKOPOCTH
17
MEIJICHHOTO aBTOOyca, TOT/Aa 4 KM/9 — CKOPOCTh OBICTPOTO aBTOOYyCa.
Tak mocie 1 yaca BCTPETHUIIUCH BEJIOCUIIEAUCT W OBICTPBIA aBTOOYC, TO
17
X+ Dy = 100. Tak kak no mporiecTBUM 4/3 4daca BCTPETUIIUCH BEIOCUIICAUCT U
. 4 4
MEJICHHBIN aBTOOYC, TO sXxtsy= 100.

17
x+ oy = 100

Pemum cucreMy ypaBHEHHH: 1 ,

4
EX + gy = 100.
YMHOXHUM TIepBO€ ypaBHeHUE Ha 16, BTopoe Ha 17 ¥ BBIUTEM U3 HUXKHETO BEpXHEE:
£ x —16x =100, otxyma x = 15.

OtBer: 15 kM/u.

ConeprxaHue KpuTepus Onenka basbl
3a/1a4ua MOJHOCTHIO PEIICHA, TOJTYYEeH BEPHBIA OTBET ++ 10
CocTaBjieHa W pellleHa CUCTEMa YpaBHEHUM, HO B XOJ€ pelleHus| +-— 6

nomyunieHa apudmMeTrnueckas OUmMOKa, HE BIMSIONMIAs Ha CTPYKTYPY
pereHns

[IpaBUIIBHO COCTaBJieHa CUCT€Ma YPaBHEHHWM, HO JalbHeWlero, —+ 1-3
MMPOABHKEHUS B PELICHUU HET

PerieHrie OTCYTCTBYET MM COACPIKUT CYIIECTBEHHBIE OMIMOKU — 0

3ananme 2. CymiecTBYeT JIM BBINYKJIBIA /3-yroJbHUK TAaKOM, 4TO TpajyCcHas mepa
Ka)XXJ0r0 U3 €ro YrjioB KpaTHa MATH?

Pemienue. IIpeamonoxum npotuBHOe. Ecnu rpagycHas Mepa KaKIOro yriia KpaTHa
MSTH, TO KKJbIN U3 HUX HEe OoJibiie 175, To ecTh 1r000# U3 BHEIITHUX YIJIOB HE MEHBIIIE
5. Torga cymMMa Bcex BHEITHUX YIJIOB HE MeHbIIe 73 -5 = 365, HO cymMMa BHEITHUX YTJIOB
B JIIOOOM BBIITYKJIOM MHOTOYTOJbHHKE paBHa 360, mpoTuBOpeUHe.

OTteert: He cymecTByer.




CopaepxaHue KpUuTepust Ouenka| bamibl

3amayua pernieHa moJIHOCThIO, MMOJyYeH U 0OOCHOBAH BBIBOJ O TOM, 4TO|  ++ 10
COOTBETCTBYIOIINI MHOTOYTOJIBLHUK HE CYIIECTBYET.

Brlnrcanbl Bce HE0OOXOIMMbIE COOTHOLIEHUS, HO PEIEHHE HE HAWAEHO| —+— 3
3amxanme 3. Pemmre cucremy yYpaBHEHHUI B HATYPAJIbHBIX YUCIIAX:
{a3 — b3 — ¢® = 3abc
a? =3b + 3c.

a3 +x3+2z3-3axz=0
a? = —3x -3z
al+x3+z2—-3axz=(a+z+x)(@?2+z2+x?>—ax—az —zx) = 0.

Pemenne. I[Tycts X = —b, Z = —C, Torna {

Cnyuait 1.a+z+x =0, torna a2 = 3a, orkyga a = 3 u b+ ¢ = 3, orkyna-nmu6o
b=1,c=2, mmbob =2, ¢c=1.

Cuyuaii 2. 3ameTnM, 9T0 @2 + 2% + X% > ax + az + XZ, mpu4eM paBEHCTBO JOCTUTAETCS
TOJILKO €CJIM @ = X = Z (IOKa3bIBAE€TCS DTO PACKPBITHEM CKOOOK B BHIPAYKECHHUH
(@a—x)?2+ (a—2)? + (z—x)?>0). Ho MBI 3HaeM, 4TO a — HATYPaJIBLHOE, HO
Xx=z<0.

Otser: (3;2;1), (3;1; 2).

ConepxaHue KpuTepus Onenka|banbl
3amaua pelieHa MoJHOCThIO, MOJTy4YeH U 000OCHOBAH BEPHBINA OTBET ++ 12
Hailinensl 1Ba perieHus, 10Ka3aTeIbCTBO TOTO, YTO OTCYTCTBYIOT Apyrue|, +-— 8

pEIIeHHs COAEPKUT Mpoden (pazoOpaHbl Bce HEOOXOIUMBIE CITy4au, KpOMe
OJIHOTO)

[IpaBUIBHO CceNIaHO Pa3JI0KEHWE HA MHOKUTEIN NIEPBOT0 YpaBHEHUS, HO| —+ 4
NaabHEHIIEero NpoABUKEHHUS B PEILICHUH HET

HaiineHs! nBa pelieHus, HO He J0Ka3aHO OTCYTCTBUE APYTUX PELICHUN — 1

PerieHrie OTCYTCTBYET WM COACPIKUT CYIIECTBEHHBIE OIINOKU — 0

3ananmue 4. SBnsercs a1 MPOCTHIM 9HCO 2 ...27999...97?7 (cHavama 2 HanmucaHo
2024 pa3za, 3atem 9 nHanucano 2024 pasza).

Pemenue. 3amerum, uto 111111 nmemurcs nHamemno Ha 7, 3HauwT, Y = 222..2
HanncanHoe 2022 pa3a aenutcsa Haueno Ha /. AHanorudHo zZ = 99..9 HanucanHoe
2022 pasza pmenutcs Hareno Ha /. Jlokaxkem, uto 22799 (HemocTaromuii KyCOK)
nenutcs Hameno Ha 7 22799 = 21 - 1000 + 1400 + 350 + 49 (xaxmoe ciaraemoe



JCIIATCSL HAIeJI0 Ha 7).

Hame umcno sto Y - 10292 + 22799 - 102922 + 7z, xaxj0e caraeMoe JIeJINTCS HALENOo
Ha 7, 3HAYUT, CyMMa JIEJIUTCS HAIENIo Ha 7.

[TomyyaeM, 9TO HaIlle YHUCIO JAETUTCS HAIENO Ha /, 3HAYUT, OHO HE MOXET OBIThH
IPOCTBIM.

OTBeT: HET, HE SBIISICTCA.

ConeprkaHue KpuTepus Ouenka| bamibl

3ajaya IMOJTHOCTBIO PEIICHA: IMOJIYYCH BEPHBIM OTBET W NPUBEACHO| ++ 12
[MOJIHOE 0OOOCHOBAHUE

Jlomymiena apudmeTnyeckas omubOka, KOTopas HE BIMAET Ha Xon| +— 10
pEIICHMS 3aa9H

PeleHne coaepKUT JOrH4ecKuid mpooes (JaHHOE YUCIIO MpEeACTaBiIeHo| —+ 4
B BHJIC CYMMBI, IEIMMOCTh HA HAWJCHHBIN JCIUTENb YCTAaHOBJICHA HE
TSl BCEX CJIaracMbIX )

PelieHre OTCYTCTBYET WM COAEPKUT CYIIECTBEHHBIE OIIMOKHU — 0

3aganue 5. B tpaneniuu ABCD c ocroBanusimu AB u CD oxka3zasock, 4To
2BAD =2ADB =40"u AB + CD = AD. Haiinute yroax DAC.

Pemenne. Otmetum cepenuny cropony BC touky E. Ilpommum myua AE mo
nepeceuenus ¢ npsmont DC B Touke P u myu DE no nepeceuenus c npsimoit AB
B Touke Q.

N3 paBenctBa tpeyroiruukoB AEB u PEC nomydaem, 4to

AD = AB + CD = DC + CP = DP, orkyna ADP — paBHOOGeapeHHBIMI
TPEYroJibHUK. AHaJIOru4HO paBHbI TpeyrojrHuku DEC u QEB, orkyna
paBHOOenpeHHbIM  sBasgeTcss  TpeyrodpHuk  ADQ.  Ilomywaem,  uTO
yeThIpéxyroiabHuK ADPQ sBisiercst pomOGoMm.



OTtpas3um Touky B oTrHOCcHTensrHO auaroHanu DQ, momyuum Touky H. Tak kak
2ADP =180°— «2DAB = 140°, to £ADQ = 70°u «BDQ = 30°. IToiyuaem, 4To
B paBHOOeapeHHOM TpeyroyibHuke BDH yrom BDH pasen 60 rpaaycoB, 3Ha4uT,
TpeyrojibHuK BDH paBHOCTOpOHHMIA.

Tpeyronsauk BQH paBHoOGeapenusiii, mostomy BHIIAP, To ectb Tpamnenus
ABHP pasno6enpennasi. I3 atoro noayuyaem, utro AB = BD = BH = HP, 10
ectb £ZHAP = 2ZAHB = 2zBAH = 10°. B cuny cummerpuu B pombe £CAP =
2<HAP = 10"

Otser. 10"
ConeprxaHue KpuTepus Onenkal bambl
3azadya IMOJHOCTBIO PEIIEHA: MOJy4eH BEPHBIM OTBET M INPUBEACHO| ++ 12

MOJTHOE 0OOCHOBAHUE

Jlonyiiena apudmMeTndeckas omnOKa, KOTOpas HE BIMSET Ha Xof +— 10
peleHus 3a1aumn

PerieHre coepKUT JOTUUECKUN MTPOOET U/WIIK OTBET HE HalJIeH —+ 4

Pelienre OTCYTCTBYET WIIHM COJEPKUT CYIIECTBEHHBIC OIIMOKHU — 0

3aganue 6. CKOIBKO CYIIECTBYET PEIICHUN YPaBHECHUS
abc+ab+bc+ac+a+b+c=1023

B LIEJIBIX uKciiax? HarmoMHUM, 4TO pelIeHUs] YPAaBHEHUS PA3JIUYHBI, €CIIM B HUX XOTS
OBl y OJTHOM NMEPEMEHHON OTINYAIOTCS 3HAUCHUS.

Pemenue. [TpubaBum equHuIly K 00€UM 4acTsIM U IpeoOpa3yeM ypaBHEHUE:
@+ 1)(b+1)(c+1) =20

Takum obpazom, a + 1 =42% b+ 1=42P1 ¢+ 1 =42, Ypucna ay, by, 1 —
1eble HEOTpHLATENbHbIE, IPH 3TOM BBIIONHEHO 31 + by + €1 = 10. Mcnonssys

MeTOJlT ImapoB W mneperopoaok (10 mapoB u 2 meperopoiky) IOJydaeM, YTO
12-11

KOJIMYECTBO Pa3InYHBIX Tpoek (a1, by, C1) paBHo CZ, = =66. Teneppr mocynuTaem

KOJIMYECTBO CIIOCOOOB PACCTaBUTh IUTIOCHI 1 MUHYCHI. KOJIMYECTBO MUHYCOB PaBHO
nByM uiu Hyro. CyIiecTByeT 3 BapuaHTa BEIOpPATh PACIOIOKEHUE IBYX MUHYCOB U
1 BapuaHT, €C’IM MUHYCOB HET. Takum 00pa3om, KOJIMYECTBO PA3IMIHBIX TPOEK

(@a+1,b+1,c+1) paBusercs 66 -4 = 264. Kaxxaplif ©3 5TUX BAPUAHTOB OJTHO3HAYHO
omnpeeseT YHUKATBLHYIO TPOHKYy (8, b, C), uTo u TpeGoBaiocs.

OTtBer: 264.



CopaeprkaHue KpuTepus Ouenka | bamist

3ajada MOJMHOCTBIO PEIICHA: TMOJYyYEeH BEPHBIM OTBET W MNpPUBENEHO| ++ 14
MOJIHOE 0OOCHOBaHHE

JleBast wactp +1 pasmokeHa HAa MHOXKMUTEIM M BEPHO NOACYMTAHO| +— 8
pacnpe/ielieHue JBOEK 0 MHOYKUTENSAM, HO KOMOMHAIlUM 3HAaKOB HE
YUTEHBI

JleBas yacth +1 pa3IoK€Ha Ha MHOKUTCIN KW BCPHO IIOACUHTAHLI —+ 4
KOM6HHaHI/II/I 3HAKOB YHCJIO, PACHPCACIICHUC OIBOCK II0 MHOKUTCIIAM
[MOACUYHUTAHO HCBCPHO

JleBast yacth +1 paznokeHa Ha MHOXKHUTEIN —* 2

PelieHre OTCYyTCTBYET WM COAEPKUT CYIIECTBEHHBIE OIIMOKHU — 0

Baganue 7. [IycTh t— eIMHCTBEHHBII KOpeHb ypaBHeHHs x> — 3x — 4 = 0. Jlokaxwure,
5
yto U Oojbmie, ueM V46.

Pemenune.CpaBauM t° u 46. 3ametum, uto t > 2, Tak Kak 23 — 3 - 2 — 4 < 0. Tak kak
t3=3t+4, tot> =t3-t>= (3t +4) -t? =3t3 + 4t? = 4t> + 9t + 12. Jlokaxem,
uyto 4t? 4+ 9t + 12 > 46. leiictBurenbHo, 4t? + 9t — 34 > 0 Torna u TOIbKO TOTIA,
Korja t € (—oo; —%) U (2; +0). Tak kak t > 2, To mojay4aeM TO, YTO U TPEOOBAIIOCH.

ConeprxaHue KpuTepus Onenka | bambt
3aJa4ua MoJIHOCTHIO pellIeHa ++ 14
JlomymieHa apugmeTrudyeckas OIIMOKa, KOTOpas HE BIMSIET Ha Xoi| +-— 12

pEILIEHUS 3a1aun

MeeTcst TpOJABUKEHNE B PELIEHUH, HO JOKA3aTeIbCTBO HE IOBEJIEHO| —* 2
10 KOHIIA
PelieHre OTCYTCTBYET WM COAEPKUT CYIIECTBEHHbIE OIIMOKHU — 0

3ananue 8. 3as1 BeIMKcan Bce HaTypaibHble unciia oT 1 1o 8100. Bonk mokpacui n
yycen 3aillla B KpacHbIA IBET TakK, 4TOOBbI MPOU3BEIAECHHUE JIIOOBIX JBYX Pa3IUYHBIX
KpacHBIX 4ncen He ObUI0 KpacHbIM. [Ipy kakoM HanbobImeM N 3TO BO3MOXKHO?

Pemenne. Ilpumep: paccmorpum Bce uucia oT 90 no 8100 BKIIOYMTEIHHO, OHH
MOJXOJIST TOJT YCJIOBHE, MIOTOMY YTO TPOU3BEACHHUE JTIOOBIX IBYX Pa3IMYHBIX OOJIbIIE
8100. KommuectBo Takux uncen paBHsaercs 8011. OueHka: pacCMOTpUM MHOKECTBA
{89,91,89 - 91}, {88,92,88-92}, ..., {2,178,2 - 178}, {1,179}. 3amerum, 4TO BCE 3TH
89 MHO’KECTB TOTIAPHO HE TMEePEeCceKaroTCs, a Tak)Ke Bce unciia B HUX He 6ombine §100. B



KaKJIOM U3 3TUX MHOXECTB XOTs Obl OJJHO YMCIJIO HE MOKpAIIEHO B KPaCHBIN, T.K. B
Ka)XJIOM MHOECTBE OJIHO U3 YUCEJ ABJISIETCS TPOU3BEICHUEM JIBYX JIPYTHUX (B TOM YHCIIE
1-179 = 179). Takum oOpa3om, mojiydaeM, YTO KPAcCHBIX 4YHCEl He OoJibllle, YeM
8100 — 89 = 8011.

CopaeprkaHue KpuTepus Ornenka [bamibl
3aja4a MOJHOCTBIO pellieHa ++ 16
[IprBeneH BEpHBIA OTBET U JOKA3aHO, YTO YKAa3aHHOE B OTBETE YUCIO| +— 10

HanOoJIbIIeE U3 BO3MOXKHBIX. lIprMep, COOTBETCTBYIOIIMN YHCTY B
OTBETE, HE IIPUBEJICH.

[IpuBeneH BEPHBINM OTBET U MOKa3aH COOTBETCTBYIOIINI IPUMED, HO HE[ —+ 4
NTOKA3aHO, YTO YKa3aHHOE B OTBETE YHUCIIO HAUOOJIbIIIEE U3 BOZMOMKHBIX

HpHBCIIeH TOJIBKO BGpHBIﬁ OTBCT HUJIKM OTCYTCTBYCT PCIICHHC - 0




10 knacc. Bropoii BapuaHT

3aganme 1. 13 ropoaa A B ropon b, paccrosinue mexay kotopeiMu 300 kM, B 9:00 BTN
1Ba aBTO0yCa, MpUYEM CKOPOCTh OJHOTO U3 HUX B 5/4 paza Oosbllie cCKOpocTu apyroro. B
TO K€ BpeMms u3 ropona b B ropoa A Beiexan Benocuneauct. IlepBwiii aBTOOYC OH
Bcrpetudt B 12:20, a Bropoit — B 13:00. Haitgute ckopocTh BelOCHUIIEIUCTA, BhIpa3uB €€
B KM/H.

Pemenne. [TycTb X KM/4 — CKOPOCTh BEJIOCUIIEAUCTA, a Y KM/4 — CKOPOCTb MEJICHHOTO

5
aBTOOYyCa, TOrIa 2V KM/9 — CKOPOCTh OBICTPOTO aBTOOYyCA.

10 <
Tak nmocie ? dacCa BCTPCTUIIUCH BCIIOCUIICIUCT U 6I>ICTpI)II/I aBT06yc, TO

10 10 5

SXxXtS Y= 300. Tak Kak o OpomIecTBUU 4 4aCOB BCTPETUIINCH BEIIOCUNIEINUCT U

MeJJICHHBIN aBTOOYyC, TO 4Xx + 4y = 300.
(2x+2-2y =300
Pemum cuctemy ypaBHEHHIA: § 3 3 4

4x + 4y = 300.

25
VYMHOXUM BTOPOC YPAaBHCHHC HA z H BbIUTEM M3 HMKHCTO BCPXHCC

25 10 2500
?X - ?X = T - 300, OTKyda X = 15.

OtBet: 15 km/u.

CopnepxaHnue Kpurepus Onenka [baser
3a/a4ua MOJTHOCTHIO PELICHA, TOJTYYEH BEPHBIA OTBET ++ 10
CocraBiieHa U pellieHa CUCTEMA YPaBHEHUI, HO B XOJI€ pEUICHUS AOMyIIEH  +— 6

apudmeTniecKkas ommoKa, He BIUAIONIAS HA CTPYKTYPY pelieHus

[IpaBWIIBHO COCTaBJI€Ha CUCTEMa ypaBHEHWW, HO JajbHeumer] —+ 1-3
MPOJIBIKEHUS B PEIIICHUU HET

PeleHne oTCyTCTBYET WIIM COAEPKUT CYIIECTBEHHBIE OIIMOKHU — 0

3ananue 2. CyliecTByeT JU BBINYKIbIA 91-yroibHUK TakoW, 4TO rpamycHas Mepa
Ka)XXJI0r0 U3 €ro yriioB kpaTtHa 47

Pemienune. IIpenmnonoxum nporuBHoe. Eciam rpagycHas Mepa KaKIoro yria KpaTHa
YeThIPEM, TO KaXAbIM U3 HUX He OoJbiie 176, To ecTh JA1000N U3 BHEIIHUX YTJIOB HE
Menbie 4. Torga cymma Bcex BHemIHHMX yriioB He MeHbiie 91 -4 = 364, Ho cymma
BHEITHUX YTJIOB BJIIOOOM BBIITYKJIOM MHOTOYyroJibHHKe paBHa 360, mpoTuBopedne.

OTtsBer: He cymecrByer.



ConepxaHue KpuTepus Onenkg bamibl

3agava perieHa MOJIHOCTHIO, MOJY4eH U OOOCHOBAaH BBIBOJ O TOM, yT  ++ 10
COOTBETCTBYIOIINI MHOTOYT'OJIbHUK HE CYIIIECTBYET.

Brinmucansl Bce HEOOXOAMMbIE COOTHOIICHHSI, HO PEIICHHE HE HallIeHO —+— 3
3ananme 3. Pemmute CHCTEMY YPABHEHHM B HATYPAJIbHBIX YHCIIAX:
{ag — b3 — 3 =3abc
a’ = 4b + 4c.

Pemenne. IIycts X = —b, Z = —C, Torna
{a3+x3+z3—3ax2= 0
a’? = —4x — 4z.
al+x3+z8-3axz=(a+z+x) (a2 +z2 + x? —ax—az —zx) = 0.
Cnyuaii 1.a+z+x = 0, Torna a®> = 4a, orkyna a = 4 u b+ ¢ = 4, orkyna-nu6o
b=1,c=3;m6ob=3,c=1, uob=2,c=2.

Ciyuaii 2. 3amMeTnmM, 9To @2 + 22 + X2 >ax + az + Xz, npu4eM paBEHCTBO JOCTUTAETCA
TOJILKO €CJIM & = X = Z (HOKa3bIBAETCA DTO PACKPBITUEM CKOOOK B BHIPAKCHHUH
(a—x)?2+ (a—2)>+ (z—X)?>0). Ho MBI 3HaeM, 4TO @ — HaTypaJlbHOE, HO X = Z < 0.

OtBet: (4;3;1), (4;1;3), (4;2; 2).

ConepxaHue KpuTepus Onenka |bayuibl
3amaua pelieHa MoJIHOCThIO, MOTYy4YeH U 000OCHOBAH BEPHBIA OTBET ++ 12
Haiinensl aBa perieHus, J0Ka3aTeabCTBO TOTO, YTO OTCYTCTBYIOT ApYyrd — +-— 8

peIeHUsI COJIEPKUT TIpoden (pa3oOpaHbl Bce HEOOXOAMMbBIE CITydau, KPOM
OHOTO)

[[paBWIIBHO CIENAHO Pa3JI0KEHUE HA MHOKUTENN MIEPBOTO YpaBHEHUS, H ~ —+ 4
NanbHEHIIEero NpoABUKEHHUS B PEILIEHUH HET

HalineHnsl 1Ba peleHnsi, HO HE JOKAa3aHO OTCYTCTBUE APYTUX PELICHUI —* 1

PemieHrie OTCYTCTBYET WIIM COACPKHUT CYILIECTBEHHBIE OIINOKU — 0

3ananue 4. SBisercs nmu npocThiM yncio 2 . .. 239 ... 9? (cHauana 2 nmanucano 2024
paza, 3atem 9 HanucaHo 2024 paza).

Pemienne. 3amerum, yto 111111 genurcs nHaueno Ha 13, Tak kak 1001 neautcs Haueno
Ha 13, 3HauuT, Y = 222...2 Hantuca"nHoe 2022 pa3a genutcs Haieno Ha 13. AHaJTOruaHO



Z = 9..9 nanmucannoe 2022 pasza genutcs Haneno Ha 13. Jlokaxem, uto 22399
(HemocTaronMii Kycok) aenutcs Haresno Ha 13: 22399 = 13000 + 9100 + 299 (xaxmoe

cjaraeMoe JIeIUTCs Halesno Ha 13).

Haie uncno 3710 Y -10%°% + 22399 -10%022 + 7, kax0e cnaraeMoe JeauTcs Halesao Ha 13,

3HA4YUT, CyMMaA ACIIUTCA HALICJIO Ha 13.

HonyqaeM, 9TO HalIC YMCJI0 ACINTCA HALICJIO Ha 13, 3HA4YUT, OHO HC MOXKCT OBITH ITPOCTBIM.

Conepxanue KpuTepust Ornenka |basibl
3ajava NOJHOCTHIO PEIlICHA: MOTYYEH BEPHBIA OTBET U MPUBEJCHO MOJIHO — ++ 12
000CHOBaHUE

JlomymieHa apudmeTrueckast omoKa, Kotopasi He BIUSET Ha XOJI pelieHy  +— 10
3a1aun

Periienre coepKUT JOTUYECKUM MTpo0en (JaHHOE YUCIIO MPEACTABICHO —+ 4
BUJIC CYMMBI, JISTUMOCTh Ha HAWJICHHBINA JIETUTENh YCTAHOBJICHA HE JIJI

BCEX CIIaracMbIX )

Perienre OTCYTCTBYET MITH COAEPKUT CYIIECTBEHHBIC OIITMOKH — 0

OTBeT: HET, HE SBIISICTCA.

3apanme 5. B tpanerun ABCD (AB// CD) okazanocs, uto 2DAC =10,

2CAB = 30°'u AB + CD = AD. Haitnute yron ADB.

Pemenue. 3aMeTuM, YTO M3 JOI. NOCTPOCHUN MEPBOrO BapuaHTa KOH(pUrypaius C
poMOOM CYIIECTBYET M €IMHCTBEHHAs, MOPTOMY MOXHO IMOBTOPUTH PACCYXKICHUS
IIEPBOrO BAapUAHTA, MOKA3aB, YTO TOJBKO TAKOW YTOJ MOAXOAWUT, HO MbI IPUBEAEM
BTOPOE PELICHUE.

OtrmerumMm cepenuny cropony BC touky E. Ilpoamum nyu AE 1o mepecedeHus c



npsimoit DC B Touke P u myd DE 5o nepeceuenust ¢ npsimoiit AB B Touke Q.

M3 paBeHncTBa TpeyroanbuukoB AEB u PEC monyyaem, uto AD = AB + CD
= DC + CP = DP , orkyna ADP — paBHOOenpeHHBI!I TpEyrojibHUK.
AnanorudHo paBHBI TpeyrojirHuku DEC u QEB, oTkyna paBHOOenpeHHBIM
siBisieTcst TpeyroiibHUK ADQ. [Tonmydyaem, uro dyeThipéxyronbHuk ADPQ sBisieTcs

poMOOM.

Otpaszum Touky B oTHOCUTensHO nuaronanu DQ, momyuum Touky H. Tak kax
2ADP =180"-2DAB = 140", to £ADQ = 70

I[TIycte DC = BQ = x, CP = AB = y. B tpeyronsauke ADP otpe3zokx AC
SIBJISIETCST OMCCeKTpUcoi, modtomy X : 'y = DC: CP = AD : AP = AD :
(2AD cos 20°= 1 : 2 cos 20°. O603nauum c0S 20° =t u mepeceuenne DQ u AC 3a
TOUKY | (IIeHTp BIIHMCaHHO# OKpYKHOCTH TpeyroiabHruka ADP). M1 nokakem, uto QB
-AQ = QI - QD, orkyna 6yaer cinemoBatb, yTo Touku A, D, |, B nexar Ha ogHol
OKpyHOCTH, TO ecTh £BDI = 2ZBAIl = 30°, otkyna £ADB = 40".

JlokxazaTenscTBO TOTO, 4TO QB -AQ = QI - QD 3KBHUBaICHTHO TO0KA3aTECIHLCTBY
toro, uto X(X +Yy) = QI - QD.

Tak kak TpeyroiapHukH DIC u QIA momo6nEI, TO Ql:IID = (X +Yy): X,

X+
Y D, IIoJiygyacM, 4YTO HAM HY>KHO A0Ka3aTb, UTO
2x+y ? i

orkyna QI =

+
x(x+y) = %DQZ.

ITpu stom DQ = 2DE = 2AD sin 20°= 2(x + y) sin 20°. 3Ha4yuT, HAaM HY>KHO JIOKa3aTh,
gyto X (2X +Yy) = 4(X + y)? sin? 20"

N3 toro, uto 2t = % npeoopazyeM TpedyeMoe BhIpakeHUe:

2+2t = 4(1 + 2t)?(1 —t?), Tak kak t # —1, TO MoOJaydYaeM, 4TO HY>HO JAOKA3aThb, YTO
1= 2(1 + 2t)%(1 ).

W3 QopMynsl KOcHHyca TPOMHOro yria moiaydaeMm, 4ro cos60° = 4 cos3 20° —
3 cos 20°, 0 ecth - = 4¢3 — 3t.

[Ipeobpazyem To, 4TO XOTUM JOKA3aTh: % = (1+4t+4t>)(1 — 1),

—4t3 +4t% —4t2 +4t—t+ 1= %, OTKyjIa Mojy4daeM, uto 4t3 — 3t = %, 4TO TpaB/A,
otkyaau cieayer QA -QB = QI -QD, uro u TpeboBanoch 10Ka3aTh.
Otser. 40

ConepxaHue KpuTepus Onenka basbl

3aa4ya MOJIHOCTBIO PEIIEHA: TTOJYyUY€H BEPHBIM OTBET U MPUBEJICHO MOJHO — ++ 12
000CHOBaHUE




Jlonymena apudmernueckas ommoKa, KOTopasi He BIUSET Ha X011 pelieHy — +— 10
3a1a4uu

PenieHue coepKUT JOTHYECKUM MPOOEN W/MIN OTBET HE HaWJIeH —+ 4

PelreHre 0TCYTCTBYET MIIM COAEPKUT CYIIECTBEHHBIE OIIMOKU = 0

3ananue 6. CKOJIBKO CyIIECTBYET PEIICHUH ypaBHEHUS
abc + 2ab + 2bc + 2ac + 4a+ 4b + 4c = 504
B LEJIBIX yuciaax?

Pemenue. [TpubaBum 8 k o6enm yacTsaMm u npeoOpa3zyeM ypaBHEHUE:
(@a+2)(b+2)(c+2)=2°

Takum obpazom, a + 2 = +2%, b+ 2 = +2P1 ¢4+ 2 =+42%, Yycna ag, by, ¢ —
IIeJIbIe HEOTPHUIIATEIIbHBIC, IIPH 3TOM BBHITIOJIHEHO a1 + b1 + €1 = 9. Mcnons3ys meTon

mapoB M mneperopogok (9 mapoB u 2 TMEPErOpoJKH) MOJydaeM, YTO KOJIHYECTBO

5 _ 11-10_
pasmuuHbIX Tpoek (@i, by, ¢1) paBHO (i) = 5——05. Temepp mocunTaeM KOTHYECTBO

CTII0CO00B pacCTaBUTh TUTFOCHI 1 MUHYCHI. KOJTM4YeCcTBO MUHYCOB PaBHO JIBYM WJIH HYJTIO.
CymecTByeT 3 BapruaHTa BeIOpaTh PaCIIONOKEHHE ABYX MHUHYCOB M | BapHWaHT, €ClIH
MHHYCOB HeT. TakuM 00pa3oM, KOJMUYECTBO pas3JIMUHBIX Tpoek (& + 2, b + 2, ¢ + 2)

paBHsieTcst 55 - 4 = 220. Kaxnplii W3 3TUX BapUAHTOB OJIHO3HAYHO OIPEACISACT
YHUKQJIBHYIO TPOHKY (8, b, C), uTo u TpeboBaiocs.

OTtBet: 220.

ConepxaHue KpuTepus Onenka |bajuib
3a/aua MOJIHOCTRIO PElieHa: TOJy4YeH BEPHBIN OTBET U MPUBENICHO MOJMHY — ++ 14
000CHOBaHUE

JleBass 4vactp +1 pasnokeHa Ha MHOXKHTEIM M BEPHO TMOJACUMTAH  +— 8

pacrmpesiefieHde JIBOGK IO MHOXXHUTENSM, HO KOMOWHAIIMM 3HAKOB H
YUTEHBI

JleBass wacte +1 pasmokeHa HAa MHOXKHUTEIM W BEPHO NOACUMTAH]  —+ 4
KOMOMHAIIMM 3HAKOB YHUCJO, pAaClpeesieHHe IBOEK IO MHOKHUTE]
MOJICYUUTAHO HEBEPHO

JleBast yacth +1 pasnoxkeHa Ha MHOKUTEN — 2

PemieHrie OTCYTCTBYET WIIM COACPKHUT CYILIECTBEHHBIE OIINOKU — 0

Baganme 7. Ilycts t-—KopeHs ypaBHenus x> — 3x — 3 = 0. Jlokaxure, uTo t GoJbILeE,



yem V/309.
Pemenne. Cpasaum t° u 39. 3amerum, uto t = 2, Tak kak 2° —3:2 —4 < 0.

Tak kak t3=3t+ 3, Tot° =13t = (3t + 3) 't> = 3t3 + 3t2 = 3t? + 9t + 9. JlokaxkeM,
gyTo 3t + 9t + 9 > 39:

neiicTBuTenbHO, t2 + 3t —10 > 0 Torna u ToabKo Toraa, Koraa t €(—wo; —5) U(2; +o0).

Tak kak t > 2, To moiy4aeM TO, 4TO B TPeOOBaJIOCh.

ConeprkaHue KpuTepus Ouenka [banbl
3aJ1a4ua MOJHOCTHIO pelIeHa ++ 14
Jlonyiiena apudgmMeTuueckas ommoKa, KOTopasi He BIUAET Ha X0/ pellieHd — +— 12
3aaun

lMeeTcst pOJBUKEHUE B PEIIEHUHU, HO JOKA3aTeIbCTBO HE JOBEACHO 1  —* 2
KOHIIA

Pelienre 0TCYyTCTBYET WM COAEPKUT CYIIECTBEHHBIC OMIHMOKHU — 0

3aganue 8. 3asn Beimucal Bce HaTypaibHbie yncia oT 1 1o 8100. Bonk mokpacui n
yrcen 3ailla B KpacHbIM LBET TakK, 4TOOBI MPOM3BEACHHUE JIFOOBIX JBYX pPa3IMYHBIX
KpacHbIX ynces He Obu1o KpacHbIM. [Ipu kakoM HanOobIIeM N 3TO BO3MOXKHO?

Pemenue. [Tpumep: paccmorpum Bee uncia ot 90 no 8100 BKIOUUTENBHO, OHU MOJIXOASAT
MO/ YyCIOBUE, MOTOMY 4TO MPOU3BEACHHE JIOOBIX MABYX pas3inyHbIX Oombiie 8100.
KommuecTBo Takux uucen paBusercs 8011.

Omenka: paccMotpum MHOKecTBa {89, 91, 89 - 91}, {88,92,88 - 92},...,{2,178,2 178},
{1, 179}. 3amerum, yto Bce 3T 89 MHOXKECTB IMOMAPHO HE MEPECEKAIOTCs, a TaKKe
Bce uncia B Hux He 0ombmre 8100. B kax oM u3 3TUX MHOKECTB XOTsI ObI OJTHO YHCIIO
HE TIOKpAIIeHO B KPAaCHBIM, T.K. B KaXKIOM MHOXKECTBE OJHO W3 YHCEN SBISETCS
NpOM3BEACHUEM ABYX APYrux (B ToM uucie 1179 = 179). Takum oOpa3zom, mosaydaem,
YTO KpacHBIX umceln He Oombine, uem 8100 —89 = 8011.

OTtBer: 8011.

ConeprxkaHre KpUTEPHS Orenka bamiel
3ajada MOJHOCTHIO pellieHa ++ 16
[IpuBeneH BepHBIM OTBET M JIOKAa3aHO, YTO yKa3aHHOE B OTBETE YMCI|  +— 10

HanOoJblIee U3 BO3MOXKHBIX. [IprMep, COOTBETCTBYIOIIUI YHCITY B OTBETY
HE NIPUBECH.

[IprBeleH BEpHBIM OTBET M MOKA3aH COOTBETCTBYIOIIMW HpUMEp, HO H  —+ 4
NTOKA3aHO, YTO YKa3aHHOE B OTBETE YHCIIO HAMOOIBIIIEE U3 BO3ZMOKHBIX

[IprBenEeH TOJBKO BEPHBIN OTBET WM OTCYTCTBYET PELICHUE — 0
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