Mynununaabasii 3tan XI1 pecnydankaHckoil MaTeMaTHYeCKOM OJIMMITMAIbI
KOJbHUKOB UMeHM akanemMuka PAO II.M. OpanueBa B 2019-2020 yue6HoM roay

Pemienue 4 kjacc

. OtBer: 402,..,406. Pemenue: [lycTs mepBoe 4KCIIO paBHO X, TOTJA OCTAJIbHBIC yuciaa X+1,
x+2,x+3,x+4. Ux cymma paBHa 5x+10=2020. Pemmum ypaBHEHHE MOJ00POM U MOJYYHM
x=402. Haiinem octansHble 4 uncia 403, 404, 405,406.

. OtBer: 2 yaca. Pemenue: [1ycTs 3aka3 cocrout 6 neraneil. Toraa nepsbiii MacTep 3a 1 yac
nenaetr 1 nerans, BTOopod 2 neranu. Bwmecte 3a 1 yac onu cnenarot 3 naeranei. Toraa
paboTas BMecTe 6:3=2 yaca.

(ITpu oneHMBaHMM HEOOXOAMMO YUWUTHIBATh HAJIMYME B 3alIUCH TEKCTa 0OpaTHOW 3ajauu:
BEpHOE pelleHue MpsMoii 3amaun 4 Oaiia, cocTaBlieHUe 0OpaTHOMW 3amaun -1 Ga, BepHOe
pelieHre oOpaTHOi 3a1auu-2 Oaa).

. OrBer: 160 pyoJeii. Pemenne: Ecau nmpuHATE 11eHYy co0aky 3a OIHY 4acTh, TO IICHA
KOpPOBBI — 4 4HacTH, a jomaau — 8 yacted. 1 + 4 « 2 + 8§ = 17 (uwacreil) cOCTaBIs€T BCsS
MOKYTIKa

1)340 : 17 = 20 (py0.) nena codaku

2)20 * 4 = 80 (pyO0.) 11IeHa KOPOBBI

3)80 2 =160 (pyO6.) rieHa goriaan

. OTBeT: Ha pUCYHKE.

3 1 4 6

5

. Pemienue. Ha pucynke. MoryT ObITh U JpyTrye BapHaAHTHI.
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MynununanabHblii 3Tan XII pecny0aukaHckoil MaTeMaTHYECKOM OJIMMITMA/IbI
HIKOJbHUKOB uMeHH akanemuka PAO IL.M. DpanueBa B 2019-2020 yueOHOM rogy

Pemienue 5 kiacce

1. OtBert: 249,...,256. Pemenune: I1ycTh mepBoe 4uciao paBHO X, TOTJIa OCTaJIbHbIC YUCHa X+1,
x+2,x+3,x+4, x+5,x+6,x+7. Ux cymma paBHa 8x+28 =2020. PeniuM ypaBHEHUE U MOJTYyYUM
x=249. Haiigem ocransHble 7 uncen 250,...,256.

2. OtBert: 3a 6 aHeil. Pemmenue: ITycTh 3aka3 coctout u3 6 neraneit. Torga mactep 3a 1 1eHb
JieaeT 2 JneTanu, a BMECTE OHM jenaroT 3 jaetand. Toraa ydeHuk 3a | JeHb BBIMOJIHUT 1
netanb. 3HayuT 6:1=6 nueit. ([Ipu olleHMBaHMM HEOOXOAMMO YYHUTHIBaTh HAJIUYUE B
3aMucH TEKCTa OOpaTHOM 3aJadyu: BEpHOE pelieHue npsMou 3aaauu 4 6assa, COCTaBICHHUE
oOpaTHO# 3a1aun -1 6am, BepHOE peneHrne o0paTHOM 3aqaun-2 6aa).

3. OrBer: 8 opexoB. Pemenune. O003HaUMM KOJUYECTBO OpPEXOB B SIIMKaxX a, b, ¢
COOTBETCTBEHHO. Torma ycimoBue 3aaum MOXHO 3alycaTh Tak: a + 6=b+c
b + 10 = a + c. Cito>xuB 3TH paBeHCTBa, moayuuMm: a+ b +16=a+b+c+c.

Yo6upaem oguHakoBble OYKBBI-SIIIUKHU: 16 = ¢ + c.
A 3HAYUT, OJTHO C PABHO &, T.€. B TPETHEM SIIUKE 8§ OPEXOB.
4. OtBet: 32 cMm. Pemenue: P1+P, = 20+28=48 P1+P, =6a 6a=48, a=8 PxB=4a=4*8=32
a

20cwm

28 oM

5. Pemenme. Ha pucynke. MoryT ObITh U JpyTH€ BapUaAHTHI.
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MynununanabHblii 3Tan XII pecny0aukaHckoil MaTeMaTHYECKOM OJIMMITMA/IbI
HIKOJbHUKOB uMeHH akanemuka PAO IL.M. DpanueBa B 2019-2020 yueOHOM rogy

Pemenue 6 kiace
OTtBet: Hanpumep, 999 + 999 + 9:9+9:9+(99:9 + 9) = 2020
OtBer: 60 munyt. Pemenue. Ilycts 3aka3 cocrout u3z 36 neraneil. Toraa nepBblii MacTep
3a 1 yac genaer 6 nmeraneut, BTopout 12 neranel, tpetuii-18 neraneii. Bmecte 3a 1 yac oHun
caenatot 36 naeraneit. Torna padoras Bmecte 36:36=1 yac. (IIpu oneHuBaHUKM HEOOXOIUMO
YUUTHIBATh HAJUYME B 3alMCU TEKCTa 0OpaTHOM 3a7auu: BEpPHOE PEIlIeHUE MPSMOH 3a1auu
4 Oamna, cocTaBlieHHME oOpaTHOM 3amauum -1 Oaiyi, BepHOE perieHue oOpaTHOM 3a1auu-2
Oama).
OtBer: JuMOH a0poxke Oanana. O003HAYMM CTOMMOCTH OAHOro ¢pykra: aumoHa Jl,
O0anana b, anenscuna A, Bumnu B. Jlanee MoxHO paccyxnaaTh mo-pasHomy. U3 ycrmoBus
3a/1a4¥ MOJyYHUM JIBA PABEHCTBA, KOTOPHIE JOJKHBI BHIOIHSATHCS OJTHOBPEMEHHO:
JI+b=2A+23B;
3J1=2b+2A + 14B.
YMHO)UM 00€ 4yacTu BTOPOTO paBeHCTBa Ha 2: 6J1 = 4b + 4A + 28B
Hcnonp3ys nepBoe paBeHCTBO, nonydnm: 4A + 28B >2A +23B =JI + b.
CnenoBarenbHo, 6J1 > 4b + JI + b, orkyzaa JI > b.

OrBer:1,2,4. Tlycth a, b u ¢ — Tpu mudpsl, 3axymanaeie bareipom. CyliecTByeT ACBSTH
JIBY3HAQUYHBIX YKCEJN, B JECATUUYHON 3aMMCU KOTOPBIX UCMOJB3YIOTCA TOJBKO 3TH HU(PHI: aa,
bb, cc, ab, ba, ac, ca, bc, cb. Haitnem ux cymmy, pa3iokuB KaXa0e U3 YUCE B BUIC CYMMBI
paspsaHbiX cinaraemeix: (10a+a) + (10b+b) + (10c+c) + (10a+b) + (10b+a) +
(10a+c) + (10c+a) + (10b+c) + (10c+b) = 33a+ 33b+ 33c= 33(@+b+c). Ilo
ycnouio, 33(a+ b +¢) = 231, to ectb, a+ b + c= 7. CymecTByeT equHCTBEHHAs TPOMKa
Pa3JIMYHBIX M OTJIMYHBIX OT HYJS IUdp, cymMMa KOTOphIX paBHa 7. 910 1,2,4.

Pemenue. Ha pucynke. MoryT ObITh U JpyTrHe BapHaHTHI.
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Mynununanabubiid 3Tan XII pecnydaukaHcKkoi MAaTeMAaTHYECKOM OJIMMITMAbI
HIKOJbHUKOB uMeHH akanemuka PAO IL.M. DpanueBa B 2019-2020 yuyeOHOM rogy
Pemenne 7 kiacc
1. OtBet: 31,32,...70. Pemenue. IlycTh X-miepBO€ HATYpaIbHOE YHCIO MOCIEAOBATEILHOCTH
x+(x+1)+...+(x+39)=2020. Ilomyuyum ypaBHEHHE M PA3J0KUM Ha MHOXHUTEIU MPaBYIO
gacth (39+1)(2x+39)=40+101. Pemmm ypaBHenue 2x+39=101, orkyma moiayuum x=31.

Haitnem ocranpubie 39 uncen 32...,70.

2. OtBer: 4 yaca. Pemenue. [lycth Bo BpeMs, Korja oAuH U3 pabO4uX pOET OCHOBHYIO SIMY,
JIBOE OCTAJIbHBIX POIOT JOMOJHUTENbHBIC sIMBL. Toraa K KOHILy pabOThl HaJ OCHOBHOMW sIMOM
Oynyt BeIpbITHL eme 30,5 = 1,5 nononHuTenbHBIX AM. TakuM 00pa3om, Korja Bce
paboTalOT OJHOBPEMEHHO, OHU 3a TOXE BPEMsSI BBIPOIOT 2,5 sIMbl. 3HAYUT BMECTE€ OHU
BBIPOIOT sIMy ObIcTpee B 2,5 pasza, To ecth 3a 10 : 2, 5 = 4 yaca. (Ilpu oueHuBaHUM
HEOOXOJIMMO YYHUTHIBATh HAJIMYKME B 3alUCU TEKCTa OOpaTHOM 3ajadu: BEPHOE pEIICHUE
npsaMoil 3amaun 4 Oajia, cocTaBlieHME OOpaTHOW 3amaun -1 Oayur, BEpHOE pelieHue
oOpaTHOM 3aaun-2 O6aa).

3. OtrBer: 301. Pemenue. [TycTs n — uncio kHUT Ha croje. [lo ycmosuto, n-1 menurcs Ha 4,
Ha 5 m Ha 6, a 3HauuT, U Ha UX HOK — 60, T.c. n-1=60m, rame m —1enoe uucio. Takum
o0pa3oMm, HY»KHO HaWTU yuciao n Bujga 60m+1, koropoe aenusiock Okl Ha 7. W3 yucen
m=0,1,2,3,4,5,6, Kak HETPYAHO MPOBEPUTH, MOJXOAUT TOJHKO M=5, TaK YTO HAWMEHBIIIECE
YUCJIO KHHUT, KOTOpoe Moryio ObiTh Ha croie, 301. TlocMoTpum, Kakue eiie 3HA4YeHHs m
rogsres. Ilycts 60m+1 nenutcst Ha 7; Torma u 60m+1-301 ngenutces Ha 7, T.e. 60(m-5)
JeUTCea Ha 7 |, 3HAYUT, m-5 aeautcsa Ha 7. Orcroga m=7k+5, rae k — menoe unciio. 3HauuT,
n=60m+1=60(7k+5)+1=420k+301. Utak, Ha ctose Morio ObiTh 420k+301 kHura, rae k —
000¢€ 11eJ10€ HEOTPUIIATEIHHOE YUCIIO.

4. OtBet: Jla, cMmor. MHOTOYrOJBHUKN Ha PUCYHKE (CM. PHC.). YTOJI IIPHU BEPIIMHE KBaJparTa
— TMIOJIOBMUHA Pa3BEPHYTOTO, a TMPU BEPIIMHE TMPABWIBHOTO TPEYrojibHUKA — TPETh
pa3BépHyToro. IloaToMy BO BHYTpEHHEH BepIIMHE MOIYT CXOAMThCS JHOO 6
TPEYrOJIbHUKOB, MO0 3 TpeyroibHUKAa M 2 KBajpaTa, Ju00 4 KBaapara (3TO MOMOraeT
MIPOBEPUTH, BO3MOXKHA JIU B JICCTBUTEIIBHOCTH HAPUCOBAHHASI HETOYHO OT PYKH KapTHUHKA).

N\ \/

5. Pemenne. Ha pucynke. Moryt ObITh U JpyTH€ BapUaAHTHI.

O©MuHHCTEPCTBO 00pa3oBaHus U Hayku Pecriyonuku Kanmbikus



Mysununaabnsiid 3Tan XII pecny0aukaHcKoil MaTeMaTHYeCKOM OJIMMITMAAbI
IIKOJbHUKOB uMeHHU akanemuka PAO IL.M. DpanueBa B 2019-2020 yueOHOM rogy

Pemienue 8 xkiaacce

1. OrBer: 1932. Pemenue. Ilyctp a:b=c, torma at+b+c=2020. [Tomyuum ypaBHCHHE U
pa3IoKUM Ha MHOKHMTENIH MpaByio yacth bC + b+ ¢ =2020 b(c +1) + c+1=2021
(c+D)(b+1)=2021=43-47 =47 -43, orcroaa cieayer, uro ¢c=42 b=46 nnu c=46 b=42.
Tornma a=1932. Ilposepka 1932+42+46=2020.

2. OtBet: 8,4 munyThl. Pemenue: Hanmensiee obmee kpatnoe uncen 9, 14 u 18 paBHO
126. 3a 126 MuHyT nepBBIA U BTOPOH, BTOPOM M TPETUM, MEPBBIA U TPETH HACOCHI
(kaxaplid yuTeH JBaxael) 3amoaHAT 14+ 9+ 7 =30 OacceiinoB. CiemoBaTeabHO,
paboTasi OTHOBPEMEHHO, MEPBBI, BTOPOH U TPETUH HACOCHI 3aNONHSAOT 15 GacceilHOB 3a
126 MunyT, a 3HauMT, 1 OacceiiH 3a 8,4 MuHYTHl. (IIpu olleHMBaHMM HEOOXOJAUMO
YUUTHIBATh HAJUYHME B 3alMCH TEKCTa OOpaTHOM 3aJlayu: BEpPHOE pEIICHUE MPSMOUN
3amaun 4 Oamna, coctaBieHue oOpaTHOM 3amaum -1 Gaii, BepHOE pelieHue oOpaTHOMU
3a1a4n-2 Oasa).

3. Oteer: 3. Peniennue.
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4. Otser. 43,5. Pemenne.
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5. OtBer:9. Pemenne. O003HAYNM HEM3BECTHBIE IUIOMIAAM YAaCTEH IapaiuiesorpaMma 3a
X,a,b,c,d,e,f. Ham HeoOxoaumo HaliTH X.

PaccmoTpum mapy TpeyrojbHMKOB, CyMMa OCHOBAaHMH KOTOpPBIX paBHa cTopoHe AB wu
CyMMa IUIOMIAJAEH KOTOPBIX paBHA x+a+72+b+8 paBHa TIIOJIOBHHC IJIOLIAAA
napaienorpamma. Torjga cymMma Iuiomaaeit yacteil TpeyroiabHuka ¢ ocHoBanueV AD
a+79+b+10 paBHa moOJIOBMHE IUIOHmIANM Mapauienorpamma. [lonydnM ypaBHEHHUE
x+a+72+b+8 =a+79+b+10. PemmB ypaBHEHHE, TTOTYydUM X=9.
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MynununanabHbii 3Ttan XII pecny0aukaHckoil MaTeMaTHYECKON OJIMMITMA/IbI

HIKOJbHUKOB uMeHH akanemuka PAO IL.M. DpanueBa B 2019-2020 yuyeOHOM rogy

Permnenue 9 Kirace

1. OrBer: 0, 1932, 2112, 4044. Pemenue. I[Tycts a:b=c, Torma a+b+c=2020.

[lomyyum  ypaBHeHME W pa3jOXKUM  HAa  MHOXKHUTENM  TPaByld  4acThb
bc+b+c¢c=2020 b(c+1)+c+1=2021 (c+1)(b+1)=2021,
(c+D)(b+1)=2021=43-47=-47--43=-1--2021=1-2021=2021-1=-2021--1
oTcroza cienayer, uro ¢=42, b=46 wiu ¢ =-2, b=-2022 unwu ¢ = -48, b= -44. Torna a=0,
1932, 4044, 2112.

. OtBert: 10. Pemenune: O603HaYUM 1 — YUCIO JETaJNCH, KOTOPHIE M3rOTABIMBACT 3a Yac
BTOpOil paGoumii. Torma mepBblii pabounmii 3a wac wmsrorasiusaer 7+ | reranms. Ha
usroroBieHue 110 neraneit mepBblii pabounii TpaTUT Ha | Yac MeHbIIE, YeM BTOPOIl
pabounii, 0OTCIOZa UMEEM:

110 110 110 1 110
p =20 0l 0 g 110= 2 e
n+1 n nt+1 n n>0
) n=10;
Sn“+n—110=0« <= n=10.
n=—11n>0

Takum 06paszom, BTopoii pabouuit uzrorasnubaet 10 geraneit B yac.

(ITpu oneHMBaHMM HEOOXOAMMO YYHMTHIBATH HAJWYME B 3alUCU TEKCTa OOpaTHOM
3a/lauyu: BEpHOE pelieHue mpsiMoil 3amaun 4 Oasuia, cocTaBieHUEe oOpaTHOW 3amauun -1
OaJi1, BEpHOE pellieHrne 00paTHOM 3a1aun-2 6aia).

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

Pemenue: B cuity cummerpun, npeanonoxum X =V = zZ, PaznenuB o0e yacTu

1. 1 1 2

pasenctBa Ha XYZ > 0, momyunm: -+ -+ = =1+ —

= x ¥ XVE

torga (X,¥,zZ € N) 1 ey =142, 1_ 3
X

xvz y oz %
3

Otkyna, T.K. _> 1, Tox=1 nmu X =2,

Ilpu X = 1 ypaBuenue npumer Bug ¥ +yz+z=yz+ 2, v +z =2,

oTkygay =z =1,

1,01 1, 2
”pI/IX—ZHOJ'Iqu/IM;-F;—E—FF—Z,

1 1, 2 101 2

—< -t —=—-4 —-= - <
Torja — < el ey oTkyaay <4

[ToacTamsist B ucxogHoe ypaBHeHue Y = 2, Y = 3 noiy4yum pemienus Y = 3, Z = 4.

C y4eToM CHMMETpHUH, pelieHusiMu ypaBHeHus sBisitores (X,y,z) = (1;1;1), (2,3,4),
(2,4,3), (3,2,4), (3,4,2), (4,2,3), (4,3,2).

. OtBet: 90°. Pemienue: Touka E — cepeauna nyru AB, mostomy AE = BE kak xopnpl,
craruBatomye pasHble 1yru. Kpome toro, Bnrcanneie yriel CAE n EBC, onuparomuecs
Ha OAHYy nyry, paBHbl. Takxke mo ycimouto AC = BD. 3uauut, Tpeyronsuuku ACE u
BDE paBHbI 0 IByM CTOpOHaM M yrity Mexy Humu, otkyaa £CEA = ZBED. Ho torna
¢DEC = £CEA + «DEA = £BED + «DEA = zBEA =2BCA =90°.
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5. Orer: 21+2v34 . Pemenne. Iloepuem kBagpar Ha 90 rpaaycoB IPOTUB YacCOBOI
CTPEJIKH U TIOJIYYUM TPSIMOYTobHUK. COCMHUM OTPE3KH U MOIYyYHM PaBHOOEIPEHHBIN

IPSMOYTOJIbHBIM TPEYroJbHUK ¢ KareTamu 2. Toraa ero rumorenysa oyaer pasHa 2+/2

V17

2

V17

2

V17

2

V17

y

/// 2

PaccMOTpUM TpPEYroNbHHK co ctopoHamu 5, 2+/2 u 17 . Tlo obGparHoii Teopeme
[Tudaropa oH sBASETCA TPSIMOYTOJIBHBIM. PacCMOTpUM TPEYTOJIBHUK CO CTOPOHAMU 2 U

V17 u yriom mexny mumu B 135 rpamycos. Ilo TeopeMe KOCHMHYCOB MOJIYYMM JUIUHY

cTOopoHHI kBajgparay 21+ 234 . Torna rromane kKBajpara pasaa 21+ 2./34
(2v2)" + (V17)* = 52
Wy

o

m 45° 45°2 5
2 /b
V17 V17
45° +90° = 135°
: 45° 5 459 5
2 2
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Mynununanabnsiid 3Tan XII pecny0aukaHcKoi MaTeMAaTHYeCKOM OJIMMITMAAbI
IIKOJbHUKOB uMeHH akaaemuka PAO ILM.JOpauueBa B 2019-2020 yueGHOM roay

Pemrenne 10 kiacce

1. Otser: 2020 =16° +42° = 24” +38” . B03MOKHBI TOJIBKO 2 PELICHUSL.
Pemenme: 2020 = 4-5-101=4-505 = (2x)* + (2y)’
505=101-5=(a? +b?Jc? +d?)=(ac+bd)* + (ad —bc)’

ot oot "lazz oo
505 = (x)* +(y)* =(2a +b)’ +(a—2b)* = (a + 2b)* +(2a—b)’

505 = (x)° +(y)* = (21) +(8)" =(12)" +(19)°
2020 = (2x)* +(2y)* = (42)* +(16)° = (24)* +(38)°

2. OrBetr: 20. Pemenue: OO603HauUM ViU V2 — 00BEMBI pabOT, KOTOPHIE BHIMOJIHSAIOT 32
JIEHb TIEPBBIA U BTOPOM pabouunii, COOTBETCTBEHHO, MOJHBIN 00bEM padoT nmpumeM 3a 1.

Tora no yesnosuio sanawn 12(Vi +v2) = 1y 2v) = 3v2. Pemmm nonyuennyto cuctemy:

2 1

12lvi+=v; ]| =1, V= —
]2V +1} :l- (l 1) ) 1 )
{ (vi+w) =1, 3 20

201 =31 2 _
Vz:—vl Vz—_.

3 30

Tem cambiM, TIepBBIN pabOUMii 32 JEHb BBIMOJIHSIET OJHY JIBA/ILIATYIO0 BCEH paOOThI, 3HAYUT,
paboTtas oTAenbHO, OH cmpaBuTcs ¢ Her 3a 20 auert. ([Ipu oneHuBaHMKM HEOOXOAMMO
YUNTBHIBaTh HaJM4YME B 3allUCH TEKCTa OOpAaTHOW 3aJauu: BEPHOE pellieHue NpsSAMOH 3a1aun
4 Gamna, cocTaBjeHHe oOpaTHOW 3amadyu -1 Oami, BepHOe pelieHrne OO0paTHOW 3amadu-2
Oaina).

3. OtBer: 6.
&Z}'CM QS'A(g;c =/L/ c§01z6MMﬂ qSA ) e
Appe ="t = 4 ogagc&'
Sk are =Nty
\SA JEF = n+3 /)79/4 /27/7 0/5471( (’?Mg
Qgﬁsc:a =Ln+é
Lfﬂﬁul/u
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]‘ QDAJ?/J% 5/}}3,(%5~ 55(’3/
¢ Oczcr{aumwi 6w %, fw[m;of/ 1 4glfﬁ‘/’éj - ///1/:6
: ) Vi

ocmuraerg | €c

» A ECH ngﬂmm Nﬂa,&(@%o’édy” .
G4 |

LUl L RRHT TEmiper
onkenb | GIY
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4. OrBer: 1 m-1.
Umeon: Zip, &0

_i_ _'/_ " __/_i :i;g—-
Cz"?'";/—/?"zl a =~ 2 ;/ /Z‘
Z"/‘;—:f'?‘%z”) g-gEdel n 8
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77"2—_—~£ ’7'"7(: Lﬁ“ :_//__1:2'—56

N
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N

776/(’%( KO el /4 f/s /Q‘.//(Qﬂ_zz) //_Zy - 7F2) (4-2) /2".’/‘!}

Z xziZ?L
Mar vux ﬂﬁfj//?z"/ﬂ%zz/ - 7(?/? =1, "me Iy~ au

. A ydm—do
- ~ 7 ~ /. .
5. Oteer: 100. Pemenne: O603HaUUM CTOPOHBI KBaApaToB 3a X U y. Cymma muiomaae

OyzeTt paBHa X +y?,
[IpoBemeM jaMaroHaay KBaJpaToOB.

PaccmoTpyM  MIpSIMOYTOJIBHBIA ~ TPEYTOJIBHUK — C
TUIIOTEHY30M Z.

Z /
A W
V2 w2
V2N 45e | a5 g xV2
x y x y

2 2 2
ITo Teopeme IMudaropa nomyunm paseHcTBo Z° = 2X° + 2y
Jlyra OKpyKHOCTH, Ha KOTOPYIO OlmMpaeTcd xopaa Z, passHa 90 .
[IpoBenem u3 1ieHTpa Ba pajryca U MOJIYYUM NPSIMOYTOJIbHBIN TPEYTrOJIbHUK CO CTOPOHAMHU
rrz. z2=r+r?
22 - 2X2 + 2y2 2 2 2 2 2 2 2
) > Z2°=2r"=2x"+2y° r°=x"+y° =100
Z°=r°+r

90° Ins¢
the
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Mynununanabubiid 3Tan XII pecnydaukaHcKkoi MAaTeMAaTHYECKOM OJIMMITMAbI
HIKOJbHUKOB uMeHH akanemuka PAO IL.M. DpanueBa B 2019-2020 yuyeOHOM rogy
Pemenne 11 kiacc

1. OtBer: 2020% =13722 +720% +1296° =1220% + 720° +14402.

Pemenwne: Bo3moxnsl 2 pemenns. 2020 = a* + b? + ¢ MoxHo cuurtarth, uro (a = 36,
b=20, ¢ = 18) a > b > ¢, torma a> +b> —c2 > 0. HUmeem: 2020=(a®? +b? +c?)
=a'+b*+c' + 2a%b? + 2b%c? + 2a%c? = (a' + b* + ¢* + 2a%h? — 2b%c? — 2a2c?) + 4b%c? +
4a’c? = (a?+ b2 -c??+ (2bc)* + (2ac)>

Hrak, x=a?+b?>—c?>= 1296 +400 — 324 = 1372,y = 2bc = 720, z = 2ac = 1296

2020° = 1372° + 720° + 1296

Eci B3sTh @ = 36, b=18, ¢ = 20 , To moxyunM erme oxuo pemenne 2020° = 1220° + 720
+ 1440°. JIpyrux pelieHuit HeT.

2. OrBet: 6 u 8 yacoB. Pemenue: Ilycts X u y yacoB HeoOxoaumo 1-oif TpyOe u 2-oif
TpyOe mia HanonHeHus 6acceitHa. O0beM OacceitHa 0003HaunMV=1. CocTaBUM CHCTEMY

1.1),3

=+=]-35=1

(x yJ 7 24(x + y)=Txy  [24(x+y)=Txy

101, 25 |12(x+y) =49xy |12(x+y)" =7 -24(x + y)
X

1,12
37 %737, 36

x+y=14 [x=6 [x=38
xy =48 y=8 |y=6

(Ilpu oueHnBaHMM HEOOXOAUMO YYHMTHIBATH HAJIMYUE B 3alUCH TEKCTa OOpaTHOMN
3a/lauu: pelleHrue npsiMoi 3amaum 4 Oaiia, cocTaBieHUE oOpaTHOW 3ajmaduum -1 Oan,
penieHre oOpaTHOM 3anaun-2 Oasmia).

3. OtBet: 1320.

Hauwnme ndvo ya &%

y peuenue J/’au;/guz Ss #8C

I 4 £ }
S, =L AN = Mw " |
A

5 = Ap-AN=/20:0= /300
AbCH

Onfer |3 29

SBauemur | p -
0 4= o
1 N =/W0+ 0k = 6+ Mﬂz)/, oYY A
2 AR=ALtLB
P JGZm A&H‘k ~6’/xwa mpes kaean.
p= AB LK) = A 4/
Ck ‘\,(‘02 0&2 ’y/j -jl =4
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4. Orser: -39,....40. x, =n—-40

CA0pmyrs No2ALE KD
S0(td 1« Tgy)= (124 +8) (22,1~ Ip)
o Bl o s o 112+ 480 Mga )8/— adiad

&1
¥n=144.. 80 W= n- x@ Ly =N~k
Um/fe/g'ﬂ 0 145/‘ h = //,‘_'.50

2 .
5. OrBer: R® . Pemenue: O603HauMM CTOpPOHBI KBaapaToB 3a X U y. CyMma Iuiomiaaeu

2 .
Oynet paBHa X~ +Y". IIpoBenem quaroHanu KBajpaToB. PaccMoTpuM mpsiMOYTOJIbHBIN
TPEYTOJIbHUK C TUTIOTEHY30M Z.

w2 w2

X y x y
[To Teopeme I[Mudaropa noxydum paBeHCTBO Z 2 =2x% + 2y2

Jlyra OKpyXHOCTH, Ha KOTOPYIO OIHPaeTcs Xxopaa z , pasHa 90 .
HpOBCIICM N3 OCHTpPA ABa paanycCa U II0JYy4UHUM pr[MOYFOHBHBIﬁ TPCYTOJIBHHUK CO CTOpOHAMH
rrz. z2 =R*+R?

2X° + 2y
L2 _R? L R? z° =2R%* =2x* +2y® R*=x*+y?

90° Ins¢
the
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