Ixoabubiid 3Tan X1 pecnydaukaHckoil MaTeMaTHYECKOM OJIMMIIMA/bI IIKOJIbHUKOB
uMmenu akagemuka PAO II.M. DpanueBa

Pemienue 4 kjacc

1. OrBer: A=2 B=0 C=1 D=4. Pemenue: IlepebopoM mnOIy4yuM pelHICHUE
2014+2+0+1+4=2021.

2. OtrBer: 90 pyo.aeii. Pemenue: [locne nepBOro moBbIIIEHUS IEH MITPIOJEIb CTal CTOUTH
80+40 = 120 pyouieit; mocae BToporo noeimeHus 1eH — 120+60 = 180 pyO:eit; HakoHel,
MOCJI€ CHIDKEHHUSI IIeHbl OH cTayn ctouTh 180 : 2 = 90 pyo6neii. (Ilpu oueHuBaHuUM
HEOOXO/IUMO YYMTHIBaTh HAJIIMYUE B 3alUCH TEKCTa OOpaTHOW 3aJaud: BEPHOE PEIICHHE
npsiMoit 3amaum 4 Oaiia, cocTaBieHHUE OOpaTHOM 3amauu -1 0Oami, BepHOE pEIICHHE
oOpaTtHON 3ajmaum-2 Oanna, 0e3 pemleHUsi NPSAMOM 3ajauM, oOpaTHasi 3ajadya He
NMpoBepsieTcs.).

3. OtBet: 60 pyo6ueii. Pemmenue: 1 cnocod. 42 — 40 = 2 py6is, 42 — 38 = 4 py6ns. 3Hayur,
BTOpasi KHUTA I0POKE NEPBOM Ha 2 pyOIIsl, TpEThs JOpOKe nepBoi Ha 4 pyOIs.

[lycTh X pyOnei — crout 1 kHura,
Torma (x +2) + (x+4) =42

2x =42 -6
2x =36
x=18

1 xaura — 18 p., 2 kaura — 20 p., 3 xkuura - 22 p. Bes nokynka 18+20+22=60.
2 cmocod6. O6o3HauuM cTtoMMocTh KHUT X, Y, Z. Torma y+z=42, X + z=40, Xx+y=38.
Cnoxum 2x+2y=2z=120 x+y+z=60

4. OTBeT: BO3MOKHBI pa3jinyHble BapuanTol. [IpuBenen 1 npumep — 7 6anios.

5. OtBet: 6 cM’. YeThIpeXyTrOJbHUK COCTOUT U3 2 IENBIX KJIETOK U 8 MOJIOBUHOK. 3HAYUT €0
2
miomaasr paBHa 2+4=6 cm".



=

Ixoabnbiid 3Tan XIII pecnydiaukanckoil MaTeMaTHYECKOM OJIMMIIMA/IbI IIKOJIbHUKOB

uMmenu akagemuka PAO II.M. DpanueBa
Pemenune 5 ki1acc

OtBet: 2014. Pemenue: Ilepebopom nmomyuum pemenue 2014+2+0+1+4=2021.

Oteet: 90 pyoOueii. Pemenue: [lociie nepBoro MmoBbIMIEHUS LIEH MITPIOACIb CTal CTOUTH
80+40 = 120 pyouieit; mocae BToporo noeimeHus 1eH — 120+60 = 180 pyOGieit; HakoHel,
MOCJI€ CHIDKEHHSI IIeHbl OH cTayn cTtouTh 180 : 2 = 90 pyOnei. (Ilpu oueHuBaHUM
HEOOXO/IUMO YYMTHIBATh HAJIMYUE B 3alMCH TEKCTa OOpaTHOM 3aJauu: BEpHOE PEIICHHE
npsiMoit 3amaum 4 Oaiia, cocTaBieHUE OOpaTHOM 3amauu -1 0Oami, BepHOE pEIICHHE
obpaTtHOM 3amaun-2 Oainsa, 0e3 pelleHUsT NPSIMOM 3aaa4yu, oOpaTHasi 3ajgaya He
NMpoBepsieTcs).

Oteer: 52 pyoJs. Pemenue: 42 — 40 =2 py06s, 42 — 36 = 4 py6as, 42 — 36 = 6 pyOneit
3HAuMT, BTOpAsi KHUTA JOPOKE MEPBOM Ha 2 pyOIid, TPEThs IOpoXke NepBoil Ha 4 pyOis,
YyeTBEpTast I0POKe MEpBOMl Ha 6 pyOIIeH.

[lycTh X pyOnei — crout 1 kHura,

Torma (X + 2) + (x+4) + (X+6) = 42

3x=42-12
3x =30
x =10

1 xaura — 10 p., 2 kuura — 12 p., 3 xuura - 14 p., 4 kaura — 16 p. Bes nokynka 52 py6ss.
OTtBeT: BO3MOkKHBI pa3iniHbie BapuaHThL. [IpuBenen 1 npumep — 7 6a/110B.

OtBer: 6 kB.ea. Pemenne. B=3, I'=8, S=3+4-1=6.

IIpoBepka. UeThIpeXyroJlbHUK COCTOUT M3 2 LENBIX KIETOK M § IMOJOBUHOK. 3HAYMT, €0
wiomaab paBHa 2+4=6 . (Ilpu oneHMBaHMM HEOOXOJUMO YYUTHIBATH HATUYHE TPOBEPKU:
BEpHOE peleHne 3a1aun 4 6ana, mpoBepka -3 0ana).



Ixoabnbiid 3Tan XIIT pecnydaukaHcKol MaTeMAaTHYECKOM OJIUMIIMA/bI IIKOJIbHUKOB
uMenu akagemuka PAO I1.M. DpanueBa

Pernenue 6 Ki1ace

. OtBet: 303369. Pemenue: Eciu nepBast OykBa Obljia a, a BTopas — b, To TpeTbs OyzeT (a +
b), uerBéprass — (a + 2b), maras — (2a + 3b), mecras — (3a + 5b). Ham Hago nono6path
MaKCHUMaJIbHO€ BO3MOKHOE 3HAa4Y€HUE a, 4TOObl MpH 3TOM IuecTas Iudpa ocraBanach
"uudpoit", T.e. 9TOOBI BBIOIHAIOCH HEpaBeHCTBO 3a + 5b < 10. D10 Bo3MokHO npu a = 3, b
= 0, T.e. uckomoe uucio oyzaet 303369.

. OtBer: Ha 50%. Pemenue. Ilyctes batp cobOpan x rpubos. Torga Capan cobpan 0,8x, a
ITropBs - 1,2x rpuboB. Takum oGpazom, ITropBsa cobpan rpudos B 1,2 : 0,8 = 1,5 paza
6onpmie, yem Capan, 1o ectb Ha 50%. (IIpu oueHuBaHMM HEOOXOAUMO YYHUTHIBATH
HaJU4Me B 3allUCH TEKCTAa OOpaTHOW 3amadyu: BEPHOE pelieHue MpsMoi 3aaaun 4 Oana,
cocTaBjieHHE 00paTHOM 3amauum -1 Oani, BepHOe pelieHre oOpaTHOM 3amauu-2 Oamia, 0e3
peleHust MPSAMOii 3a1a4M, oOpaTHAasi 3a]]a4a He POBePsAETCs).

. OrBeT: a=-4,b =2, ¢ =- 2. Pemmenne: Urak, a + b = ¢, bc = a. 3gauur, bc + b = c.

[IpeoOpazyem 310 Bhipaskenue B b(c + 1) = c.

JleBast yacth nenuTcs Ha ¢ + 1, 3HAYUT, U TIpaBas 4acTh JAeAuTCs. To ecTh, ¢ KpaTHO ¢ + 1.

[Tpu 3TOM, ecnu uucio ¢ + 1 genurcs Ha m, TO ¢ Aa€T MPH JEIEHUH HA M OCTaTOK m - 1.

3HauuT, 6o c+ 1 =1 mHo Tormrac=0u b =0), tu6o c + 1 =-1, Torgac =-2, a orcroga b =

2,a=-4.

Oteer: 10. Pemenue: Ilepebopom Haxoqum otBeT *=10.

OtBert: 17 kB.ea. Pemenne: B=14, I'=8, S=14+4-1=17.

IIpoBepka. JlocTpoMM MHOTOYTOJIBHHMK JIO IIPSMOYTOJIbHHUKA. Ero miomanb paBHa pasHOCTH

TJIOMIA N TIPSIMOYTOJIbHAKA M 00pa30BaBIIMXCS TPEYTOJBHUKOB U MPSAMOYTOJIBHUKOB S=30-

1,5-2-1-3-0,5-2-3=17. (Ilpu oneHnBaHNM HEOOXOJUMO YUYUTHIBATh HAIMYUE TPOBEPKH:

BEpHOE pelieHue 3a1a4uu 4 6ania, mpoBepka — 3 0asa).

o s



Ixoabnbiid 3Tan XIII pecnydiaukanckoil MaTeMaTHYECKOM OJIMMIIMA/IbI IIKOJIbHUKOB
uMenu akagemuka PAO I1.M. DpanueBa

Pemienue 7 Kiacce

. OtBer: 432. Pemenue: 3anumem ypaBaenue 10(10x+y)+4 = 0,75 - (400+10x+y) , orcrona
10x+y = 32.

. OrBer: orsmmBagum mo 10 j. Pemenwme. [lpm kaxmom AelcTBHM KOJMYECTBO CIHPTA
YMEHBIIIAETCS B OHO U TO YK€ YMCJIO pa3, a 3a JIBa IEUCTBUS OHO YMEHBIITWIOCH B 4 pa3a 10
5 n. 3Ha4yuT, 32 OJHO NEHCTBUE (HANPHUMEp, MEPBOE) OHO YMEHBIIWIOCH BJIBOE, MOATOMY
ormuBanmu 10 1. (Ilpu oreHMBaHUM HEOOXOMMMO YYHMTHIBATH HAUYHE B 3alUCH TEKCTa
oOpaTHON 3amauu: BEpHOE pEIIeHHE MpsAMON 3amauu 4 Oamia, cocTaBiIeHHE OOpaTHOMN
3amaun -1 Oami, BepHOE pelmeHne oOpaTHOW 3amaun-2 Oaia, 0e3 pelieHUs NMPSIMOii
3a/1a4M, 00paTHas 3a7a4a He MPOBEPAETCS ).

. OtBer: 98. Pemenue. 1 cnoco6. a°— b* = (a-b)(a® -2ab +b* +3ab) = (a-b)((a — b)? +3ab) = 2-

(2% +3-15)=98.

2 coc06. a-h=2 ab=15 Bo3BexéM B Ky6 mepBoe ypasuerue (a-b)°=8

a>-3a°b+3ab*-b°=8

a>-b°=8+3a’h-3ab’

a’-b*=8+3ab(a-h)=8+3-15-2=98

OtBet: Ha pucynke. CymecTByOT U apyrue pemeHus. JIro0as moaxoasmiast moa yCIoBUs

paccTaHoBKa 0e3 O0BSICHEHUS U IIPOBEPKU — 7 OAILIIOB.

9 1 6
5

. Otsert: 20 kB.ea. Pemenue:
1 cmoco6. 1) B=24, I'=4, S; =24+2-1=25 2) B=4, I'=4, S, =4+2-1=5 3) S=S; -S, =20 (4
Oasa)
2 cnocod. JloctpouMm OOJIBIION YETHIPEXYTOJbHUK N0 KBaaparta. Ero miomans paBHa
Pa3HOCTH IIIOMIAAN KBajpaTa U 00pa3oBaBIINXCS 4 TPEYrodbHUKOB S =49-4-6=25.
JIOCTpOMM BBIKOJIOTBIM YETBHIPEXYIOJBHUK J0 KBaapara. Ero momans paBHa pa3HOCTH
TIOIAM KBajapaTa U oOpa3oBaBIIMXCSA 4 TPEYTONbHHUKOB S; =9-4¢1=5. Torma S=S; -S, =20
(3 6amna)



I koabHbiid 3Tan XIII pecnydankancko MaTeMaTHYeCKOH OJIMMITMAAbI
HIKOJLHUKOB UMeHHU akanemuka PAO II.M. Dpanuesa

Pemenue 8 kiracce

1. OrBert: 1) 26.,...,68 2) 20,...,66. Pemenue. [lyctp X-TiepBoe HATypajbHOE YHCIIO
nocieaoBareabHOCTH  XH(X+1)+...+(x+tn)=2021. X(n+1)+n(n+1)/2=2021. Ilomyuum
ypaBHEHUE u paziokKuUM Ha MHOXHUTEIN MPaBYyIO 4acTh
(n+1)(2x+n)=222021=2-43-47=86°47=94+43, orcroma cleayeT, 4To X — JBy3Ha4yHOE,
gucyjo. Torna N+1=47 u n=46. Takum o6pa3oM, 3Tux uucein 47. [logcTaBuM U pemmm
ypaBHeHHE 2x+46=86, oTkyna noixyduM x=20.Takum obOpazom, 20,...,66. AHaTOTHYHO
npu nt1=43 n=42. Taxkum o6pazom, aTux unucen 43. IlogacTtaBuM U peniuM ypaBHECHHE
2x+42=94, oTkyna noyiyuyum x=26 u 26,...68.

2. OtBet: 2:1. Pemenue: IlycTh mepBblii pacTBOpP B3SIT B KOJWYECTBE X IPaMM, TOTJa OH
cosiepkuT 0,2x TpaMM YUCTOU KHUCIIOTHI, @ BTOPOM PAacTBOP B3ST B KOJIMUYECTBE Y TpaMM,
torna oH coaepxkur 0,5Y rpamm uyuctonm KuciaoThl. [Ipu cmemmBaHMM [OBYX 3THX
PacTBOPOB IMOJIYUYUTCS] pacTBOP MACCOU x + Y rpaMm, MO yCIOBUIO 3aJa4M, OH COJCPKUT
0,3(x +7Y) wumcroit kuciotel. ClremoBaTeNbHO, MOXKHO COCTaBUTh ypaBHCHHE:
0,2x+0,5y=0,3(x+y) u Ttorma X=2y, a 3HaunuT x:y=2:1. CiemoBaTenpbHO, OTHOIIECHUE, B
KoTopoM Obutn B3sTHI pacTBOphl: 2:1. (IIpm oneHuBaHuM HEOOXOAMMO  YUHUTHIBAThH
HaJlMyue B 3allUCH TEKCTa 0OpaTHOM 3ajauu: BEPHOE pellleHue npsMoit 3a1auun 4 d6aa,
cocTaBJIeHHE 0OpaTHOM 3a1auu -1 6ai, BepHoe pelieHue oopaTHo 3anaun-2 Oasa, 6e3
peleHus MPSAMOii 3a1a4u, oOpaTHAasi 3a]1a4a He POBePSAETCs).

3. OtBet: ocTtaTok 1, MUHHMAJILHOE YHCI0 25. Pemmenune. O003HaYUM JIETUMOE YHCIIO 32

n, Torman =12k + a, rjae K u a -4aCTHOE U OCTATOK, MoJydeHHbIe barpom, u n = 13m + b,
rae M u b - gactHOe U ocTtarok, nosiyuennsie Ouupom. Ilo ycnosuio K + b =14 | otkyna
12k + a = n =13m +14 — k, cnemoatensuo 13(k — 1) =14 — a - meaurcs Ha 13. Beuny
toro, uyto 0 < a <11, moysrygyaeM €TMHCTBEHHO BO3MOXKHBIN OTBET & = 1.
MUuHUMANIBHBIM TPUMEPOM TakKOro N sABiIAeTcs yuciao 25=12%*2+1=13*1+12, cymma
HETIOJTHOTO YaCTHOro, mojydeHHoro baTtpom u octaTtka, momydeHHoro Ouupom, Mpu
3TOM JECUCTBUTENLHO paBHa 14. Bce BO3MOXHBIE OCTalibHBIE puMeEpsl: 37, 49, 61,...,
169.

4. OrBer: Ha pucyHke. CyiiecTByloT U Jpyrue pemieHus. JlroGas moaxopsimias Mon
YCIJIOBHSI paccTaHOBKa 0€3 00BbsICHEHUS U TPOBEPKU — 7 OAILIIOB.

/B"x

JAVAVAN

5. OtBet: 70 . Pemenue: 1 cmoco6. Joctpoum paBHOCTOpoHHMM TpeyrojdbHuK BCD Tak,
yTOOBI BepmmHa A okaszanachk BHyTpu Tpeyroiabauka BCD. IlpoBenem orpezok AD.Tak
kak TpeyrodbHUK ABC paBHOOEApEHHBIH, TO €ro yribl MPU OCHOBAaHWHM paBHBI 50




rpagycos. Z/DBA= ZDCA=10°. Torna tpeyronsauku DAB u DAC no 1 mpusHaxy
paBencTBy Tpeyroabauka (AD- o6mas, DB=DC, Z/DBA= /ZDCA)u £BDA=30".

Tpeyronsauku DAB 1 BMC paBHbl 110 2 npu3HaKy paBeHCTBY Tpeyroibauka (DB=DC,
/BDA=/MBC £ZDBA=/ZMCB). Torma MC=AC wu Ttpeyronsauk AMC

paBunoGenpennsii 1 LAMC =70°,

2 coco6. OnyctuM BeicoTy AK. Ilpogomxkum BM no niepecedenust ¢ AK B Touke E. Ak
u CM nepecekarotcs B Touke D.

Coemunanm Touky Cu E. ZA=2C =50’

TpeyronbHHUK BEC PaBHOOEIPEHHBIH, TOr/Aa /ZBEC = ZAEC =1207,
ZCEK =60° LEMC = ZCAE = 40°

AEC = AMEC o 2 mnpusnaky paserctBa tpeyronbaukoB. AC =MC torma
tpeyronsauk MAC —paBHoGeapennsiii. Torna LAMC = (180—-40):2=70°



IxoabHbiid 3Tan XIIT pecnydaukaHcKoi MaTeMaTHYECKOM OJIUMIIMA/IbI IIKOJIbHUKOB
uMenu akagemuka PAO I1.M. DpanueBa

Permnenue 9 Kirace

1. OrBert: 1) 26.,...,68 2) 20,...,66. Pemenne. [lycth X-TiepBoe HATypajbHOE YHCIIO
nocieaoBaTeabHOCTH X H(X+1)+...+(x+n)=2021. x(n+1)+n(n+1)/2=2021. I[loayunm
ypaBHEHUE u Pa3IOXKUM Ha MHOXXHTEIN MpaByo 4acTh
(n+1)(2x+n)=222021=2-43-47=86+47=94+43, oTcioma cleayeT, 4To X — JBy3Ha4yHOE,
gucyjo. Torna n+1=47 u n=46. Takum o6pa3om, 3Tux uncen 47. [logcTaBum U pemum
ypaBHeHHe 2x+46=86, oTkyna noinyduM x=20.Takum obOpazom, 20,...,66. AHaTOTHYHO
npu nt1=43 n=42. Takum o6pazoM, >tux uucen 43. [logcraBuM U penuM ypaBHEHHE
2x+42=94, otkyna nonyuum x=26 u 26,...68.

2. OtBer: 12 kr. Pemenue: IlycTh X Kr Macca Meau B CIUIaBe, TOTJa Mocie A00aBieHus 6
KI MeIW cojaepxanue mean yBenmmunioch Ha 10%. CrmemoBaTenbHO, MOKHO COCTaBUTH

X+6 x 1

36 30 10

HaJlMyue B 3allUCH TEKCTa 0OpaTHOM 3aJauu: BEpHOE pelieHue NpsaMoit 3a1auu 4 daa,

COCTaBJICHHE OOpaTHOMU 3a1aun -1 O6ay, BepHOe perieHne oopaTHOM 3amaun-2 6ama, 6e3

peleHus NPSAMOii 3a1aum, o0paTHAN 3a7a4a He MPOBePSIeTCs).

3. Oteer: 0. Pemienue: (X+ V1+x? Xy+ 1+y? )Zl

YpaBHEHHE: u torna X=12. (Ilpu onileHMBaHWM HEOOXOJIUMO YUYUTHIBATH

BeeneM 0603Hauenne U = X ++/1+ X° 1 moxcTaBuM B ypaBHEHHE u(y +1+y° ): 1

2
J1+y? =%—y (\/1+ yz)2 =G—yj 1:%—ﬂ

u u

1 1 X—+1+x° 1
2y =~ —Uu=x+ltx’ ==X +lexX’ 2y =s—u=-2x
u u — u
y=x (xyf =(x-x =0
4. OrBer: Ha pucyHke. CymecTByloT W Apyrue pemieHus. Jlrobas moaxoasmias MO
YCIIOBUS PACCTaHOBKA 0€3 0OBSICHEHUS U MPOBEPKU — 7 OaJIIOB.

A
ATV

5. OtBer: 3 kB.en. Pemenue. O603HauuM ctoponsl npsMmoyroiabHuka KL= X, KN=y. U3
nonobus mnpsMoyroipHeIXx TpeyroiabHukoB ALK, CMN, KBN, ABC nomnyuum

AL=§x I\/|C=£x §x+y+ﬁx=5 y:5—§x
4 3 '4 3 ’ 12







I xkoabubiii 3Tan XIIl pecny0jankaHckoii MaTeMaTH4YeCKOM OJJUMIIUAABI IIKOJILHUKOB
umenu akagemuka PAO I1.M.JpanueBa

Pemrenne 10 xkiacc

1. OrBert: 1) 26,...,68 2) 20,...,66. Pemenne. [lycth X-TiepBoe HATypajbHOE YHCIIO
nocieaoBaTebHOCTH X H(X+1)+...+(x+n)=2021. x(n+1)+n(n+1)/2=2021. I[loayuum
ypaBHEHUE u Pa3IOXKUM Ha MHOXKHUTEIN MpaByo 4acTh
(n+1)(2x+n)=222021=2-43-47=86+47=94+43, oTciona cleayeT, 4To X — JIBy3HayHOE,
gucno. Torna nt+1=47 u n=46. Takum oOpazoM, 3tux uucen 47. [logcraBum u pemum
ypaBHeHUE 2x+46=86, oTkyna nmomyunm x=20.Takum obOpazom, 20,...,66. AHATOTHIHO
npu n+1=43 n=42. Taxum oOpazom, 3Tux uncen 43. [loacraBuM U pemuM ypaBHEHHE
2x+42=94, otkyna nonyuum x=26 u 26,...68.

2. OtBet: 4 1, 0,5 1 riauuepuHa.

Pemenne: O6o3HaunM 3a X 00BeM cocyla, Torga Irociie nepBoﬁ OIIepalvy rinepuH 3alMET

X

qacThb cocCy/la. OtiuB 2 1 CMCCH, ITOJYIHM (.X* 2) J TJIMIOCPpHHA B COCYIC, a ITOCJIC NOJIUBaHUA

21 BO/Ibl, T'THIICPHH 3auMeET (' J HacThk cocya. AHAJIOTHYHO MOCIIe cne,[[yfomeﬁ 3aMeHBI 2 11
X
3

CMecH Ha 2 11 BOJIBI, TJIMHCEPHH 3aUMeT (
X

J qacCTh cocyla. Torma KOIHYECTBO TIIMIEpHHa B

X X

OHH JIaf0T IIepBOHAYATBHBIH 00beM cocyaa. TakuM oOpasom, moaydaeM KyOHueckoe ypaBHEHHE:

237(“7_2] +3=x. ()

X

3 3
. ; 2
cocyle Ioclic BCeX OIICpallHH paBHO A‘[ J , 4 ROITHYCCTBO BOJEI ,\'( +3.B CYMMCE K€

¥ —9x" +24x-16=0,
(x=D(x-4)"=0,
x=Lx, =4

HepBLIfI KOpEHb HC IMOAXOJHT IO CMBICITY 3aJavd, CJIICTOBATCIBHO X = 4, KOJMYCCTBO I'IMIIEpHHA

3
x—2
x[ } =0,5 1, KomH4YecTBO BOARI 3,5 IL.
*
(ITpu omeHMBaHMM HEOOXOJUMO YUMUTHIBATh HAJIMYME B 3alUCH TEKCTa OOpaTHOM
3a/1a9M: BEPHOE pEIICHHE IpsAMOK 3amaun 4 Oajia, cocTaBieHHE oOpaTHOM 3amgaud -1
Oam1, BEepHOE peIIeHHe oOpaTHOW 3amadyu-2 Oayia, 0e3 pemieHusl MPSAMON 3aaauM,
oO0paTHasi 3a/1a4a He MPOBEPSIETCS).

1++/5

3. OrBer: x=-1x= Pemrenne. BBemem mepeMeHHyr0 y=32x+1 u

2
3 _ x* -1
OJCTaBUM B ypaBHeHue 2Y =x" —1 Y = Tl
! y’ -1
n3 Y =32x+1 Beipazum X = T



3
y' -1
2
x3 _1 ( ), rae f  monoronnas BOo3pacTtaromasi (QyHKUuus U rpaduku
2
CHUMMETPHYHBI OTHOCHTENBHO mpsimoit Y = X,

o /|
! X
— )

Torza pemenue cucreMbl Oyaer B Toukax npu Y = X
_ x® -1
2

1++/5

2

X x*—2x-1=0 (x+1)(x* —x-1)=0 x=-1 x=

4. OtBert: 60. Pemenue: Bce MoHeThI 0€3 LIEHTpaJIbHOM MOXHO pa3ouTh Ha 9 TpoeEK, a Bce
BHYTPEHHHE MOHETHI 0€3 IEHTPaJIbHOW — Ha 3 TPOMKU. 3HAYUT, MOHETHl Ha TPaHUIIC
BECSIT CTOJIBKO €, CKOJIbKO 9-3=6 Tpoek, T.€. 60 T.

5. OtBet: 7. Pemenne: O603Ha4YuM CTOPOHY PABHOCTOPOHHEIO TPEYTOJbHUKA Yepes S.
$2V3
4

OTpe3KH 3 3aKpall€HHbIX TpPEYyroJibHUKOB. HalimeM cymmy miomaned MNoJy4eHHBIX
TPEYTrOJIbHUKOB

=6 S*= 8\/§ Joctpoum 1o napamnenorpamma. Ilo teopeme daneca Hanaem

5 S S S

5?2 =83

lSz§sin60° g2 tgineo +1s? Lsineo = x+ y+12
2 4 2 3 2 12

ESZESiHGOC’ +£Szlsin60° +182isin60° =45+2+05=7
2 4 2 3 2 12

10



Ixoabnbiid 3Tan XIII pecnydiaukanckoil MaTeMaTHYECKOM OJIMMIIMA/IbI IIKOJIbHUKOB
uMenu akagemuka PAO I1.M. DOpanueBa

Pemienne 11 kiacce

1. OtBer: 145. Pemenne. aHbHcl=abc = X. 3amerum, yro 7!>1000. Torna 7, 8 u 9 He
MOTyT ObITh I pamu 3Toro yncia u x <7/00. 6!=720 Toxe orOpackiBaeM U X< 555, HO
514+5!1+51=360 u x<360
31+51+51=246 21+41+51=146 1!+41+51=145.

2. Otsert: 240000 py0Jieii. Pemienue:

[TycTh batp exxeroaHo BHOCKII Ha CUET X ThIC. PYO.

K xon1y nepBoro roaa xpanenus pazmep Bkiaaa ctai 3600 - 1,1 = 3960 teic. pyoO.

batp nononmauTensHO BHeC X p. Pasmep Bkitana cran 3960 + X Thic. pyo.

K konmy Broporo roma xpaHeHust pasmep Bkimaga crain (3960 +X)-1,1=4356 +
1,1X TBIC. PYO.

Batp BHOBB cienan HOMOTHUTEIBHBIN B3HOC X ThIC. PYyO.

Pa3mep Briaga cram 4356 + 1,1x + X = 4356 + 2,1X ThIC. pyO.

K xoHIy rofia 6611 HAUUCIICHBI IPOIIEHTHI HAa cymMmy 4356 + 2,1X Tbic. pyoO.

Pasmep Brmama cran (4356 + 2,1x) - 1,1 =4791,6 + 2,31X ThIC. pyO., KOTOPBIA paBeH
3600 - 1,485 =5346 ThIC.pYO.

Takum o0Opa3om, coctaBuM U pemuMm ypaBHeHue: 4791,6 + 231x=5346 &
2,31x =554,4 & x = 240.

(Ilpu oneHMBaHWKM HEOOXOJMMO YYHMTHIBATH HAJIMYME B 3alMUCH TEKCTa OOpAaTHOMN
3a/la4uu: BEPHOE peIIeHUE NpsMoM 3amauu 4 Oasia, cocTtaBieHue oOpaTHOW 3amgaud -1
Oayi, BepHOE perieHue oOpaTHOW 3amaum-2 Oaia, 0e3 pelleHHs] MPSMOil 3aja4du,
o0paTHasi 3a/1a4a He MpoBepsIeTcs).

1445

3. Oreer: x=-1X Pemenne. Beemem mepemennyo Y =32x+1 n

2
3 x® -1
TOJICTaBMM B ypaBHeHue 2Y = x° —1 Y = 5
3/ y°’ -1

u3 Y =32x+1 pripasum X = >

( 3

-1
x=2==1(y)
x3 -1 , TAC f MOHOTOHHasi Bo3pactapmas GQyHKIUS U TpapuKu
y=——="f)

CHUMMETPHYHBI OTHOCHTENbHO mpsamoit Y = X, ®ynkuuu f(x) u f(Y) B3aUMHO-
oOpaTHbIE.
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Torza pemenue cucreMbl Oyaer B Toukax npu Y = X

3
_x" -1 1++/5

2 2
. Jdoka3zareancTBo: Ilogemum kpyr Ha 1010 paBHBIX CEKTOPOB, TOrAa MJIOMIAAL KAXI0TO
cektopa paBHa 1/1010. XoTst ObI B OAMH W3 ITHUX CEKTOPOB MOMAJET 3 TOYKH, TOYKA
MpUHAAJIekKanasi TPaHULE CEKTOPOB CUMUTAETCA MPUHAJICKAEH OIHOMY M3 HUX I10
npuHiuny Jupuxne. 3HAYUT CYIIECTBYET TPEYIOJbHUK, BEPIIMHAMU KOTOPOTO

SIBJIIFOTCSI OTH TOYKM M €ro IUIOIIAJIb MEHBIIE IUIONAAM CeKTopa. Tak Kak IMIIoaib
cektopa 1/1010<0,001=1/1000, 3Ha4uT U 1I0MAAb TpeyrojapHuka MeHsbIre 0,001.

X

x*—2x-1=0 (x+1)(x* —x-1)=0 x=-1 x=

. OtBert: 20. Penienue:
/

==

Y ol

D -~ @+ »-@
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