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CTPYKTYPA PABOTHI

BcerynurenbHble ucnbiTaHus 1-ro 3Tamna mpoxoisaT Bce aOUTYpPHEHTHI, MOCTYIIAKIINe B
8-it knace Jlumes HIY BIIID. Pabora npencrasiasier coboit Tect u cocront u3 10 3amaHuii ¢
OTKPBITBEIM OTBeTOM. OTBETOM K 3aJaHMIO SIBJSETCS IIeJI0€ YHCI0 WM KOHEYHAas JIeCATHIHAS
Jpobb ¢ 1-2 3Hakamu 1ocie 3ansaToil. [IpoBepka 0TBETOB OCYIIECTBIISIETCS ¢ TOMOIIBIO HHAPOP-
MAaIIMOHHBIX T€XHOJIOIUIA.

BalaHusT OIEHUBAIOTCS 110 ITKaJIe, IPUBEJIEHHO B Tab IuIe:

Howmep zajtanus 1 12134567891 10
Komuaecto 6ammos | 05 | 1 |1 (1|11 |1 |1 |1]15

BcerynurenbHble MCIIBITAHUS 2-TO dTAlla IIPOXO/AT BCE MOCTYIIAIONINE Ha CIEIAaI3a-
o «Maremarnka n dpusukay 8-ro kiacca JIumes HIY BIID, nanucasime Tect Ha g0CTa-
TOYHOE KOJIMIECTBO OaJLIoB, ycTraHoBJeHHOe IIpmemuoit Komuccueii. BerynurenbHoe ncmbITa-
HUE TIPEeJICTaB/IsieT OO0l MIChMEHHYIO paboTy, KOTOpasi COCTOUT U3 5 3aJIaHU ¢ Pa3BEePHYTHIM
orBeToM. IIpoBepKa perennii OCyImecTB/IAeTCs 110 KPUTEPUAM, ycTaHOBJAeHHbIM [Ipuemuoit Ko-
muccueit Jlunes HY BIID.

BajlaHus OIEHUBAIOTCS 110 ITKaJIe, IPUBEJIEHHO B Tab IuIe:

Howmep 3amanus 11213145
Komnnuecrso 6auios | 313|455

TeMmbl aJIs TOJATOTOBKU: HATypaJbHbIE, IEJIble, PAIMOHAJIbHBIE YHUC/a, JIeHCTBUTETbHBIE
4UCJIa, IIPOLEHTHI; JIUHEHbIC YpaBHEeHU A C OJHON IIePEeMEHHON, TEKCTOBLIC 33Ja4U Ha COCTaBJIC-
HUEe yPaBHEHUI; KOOPJIMHATHAS IJIOCKOCTH W KOOD/JMHATHAA MpsiMas, JTUHeHHas PYHKIUI U ee
rpaduk, B3aUMHOE PACIOJIOKEHHE T'PADUKOB JIMHEHHBIX (PYHKIUI; CUCTEMbI JIMTHEHHBIX ypaB-
HEHUII 1 MeTOJbl UX PElIeHUs; CTeleHb ¢ HAaTypaJIbHbIM U HYJIEBbIM II0Ka3aTejleM U ee CBOii-
CTBa; MHOTOYJIEHBI 1 apudMeTHIecKre olepary HaJl MHOTOUYIeHaMu, (DOPMYJIbI COKPAIIEHHOT'O
YMHOXKEHU, BBIJICJICHNAE IIOJIHOTI'O KBa/IpaTa; Pa3jiozKeHnue MHOIOYIeHa Ha MHOXKUTEJIN, COKPa-
IeHre ajredpanvdeckKux JIpooei.

Touku, npsimbie, oTpe3kH, Jiyun. CpaBHenne oTpe3koB u yriioB. CMeKHbIe U BEPTUKAJIbHBIE
YIJIbI, [IePHEeHIUKYJIAPHbIE MpsiMble. T peyroJibHUKN, BUJbI TPEYTroJbHUKOB. [Ipu3naku pasen-
cTBa TpeyroJibHIKOB. CyMMa yriioB TpeyrojbauKa. COOTHOIEHUST MEXK Iy CTOPOHAMU U yTJIaMU
Tpeyrosbauka. Hepasencrso Tpeyrobuuka. Memanbl, OMCCEKTPUCHI, BBICOTHI TPEYTOJIbLHUKA.
CroiicTBa U MPU3HAKNA PABHOOEIPEHHOTO TpeyroibHuKa. CBOMCTBA MPSIMOYTOJIHBHOIO TPEYTOIhb-
nuka. [lapastenbubie npsiMbie. CBoOiicTBa M PU3HAKK MTAPaJIIeJIbHOCTH TPAMBIX. Paccrosmme
OT TOYKH JI0 TPSAMOIf, PACCTOSTHUE MEXK/Ty TapasliebHbIMI MpaMbiMu. CBOMCTBA CepeIMHHOTO
HMePHEHNKYIIpa U OUCCEKTPUCHI yTJIa.



BCTYIUTEJNBHBIE UCIIBITAHUSI 1-TO 9TAIIA B 8- KJIACC

Bajanus 10 MATEMATUKE 2023 AEMO
Bemoauaure 3aganust (10 6amioB)

(0,5 6aana) Haiiinre 3navenne BoIparzKeHUs

(7 ) () 7
3

npu a = —2,07, b= —E

(1 6ann) Pemure ypaBHerue
dr  2x—3 3x  x+5

3+9 2 4

(1 6asn) Haiinre 3HaYeHNE BBIpAsKEHUsI

5 1 3
(—13,8-i+3ﬁ.?> 42,

(1 6aan) Korga Astekcanjip Ha3bIBaeT YKCIIO, OH BCET/la YBEJINUIUBALT €r0 BJIBOE, BTPOE HJIH
BYETBEPO, a Korja TuMyp Ha3bIBAET YMUCJIO, OH BCerja JI00aB/IgeT K HEMY D MJIM BHIYATACT U3
uero 5. Korma Tumyp cripocus Astekcanipa, CKOJIBKO y HEro jiereii, AJIeKCaHaIp eMy OTBETHII.
Barem Tumypa crpocusn, Kakoe 9ucjio HazBag Ajtekcanjp. Tumyp orBermi, 9ro 8. CKOJIBKO
nereit y Anekcanapa?

(1 6asn) Haiimure cymmy ancenr HOK(12; 21; 27) w HOJI(133; 343).

(6] (1 6ann) Tleppoe umcio ma 15% Gombure 25. Bropoe wmcio na 11% wembine 40. Dtu jpa
anciia yMHOKUIA. CKOJIBKO IPOIEHTOB MOJIyYeHHOE B PE3yJIbTaTe YMHOMKEHUs UUCI0 COCTAB-
nser B ncie 20477

(1 6asn) Pemure cucremy ypaBHeHUi

7—2(y—x)="5x+3,
3r+ 4y =2 — (4y + 2z).

B oTBer 3ammmmTe 3HavUEHNE BBIPAYKEHUA T + Y.

(1 6aan) B tpeyrosbuuke KM P ¢ yriom KM P, pasubim 74°; 6uccekrpucst MA u PB
nepecekatoTcd B Touke D. Haiiure rpagycnyio mepy yria BDK.

@ (1 6asan) Mama nana laine jieHbIu 1 OTIPABUJIa €€ B MarasuH 3a MOJIOKOM U KOH(ETaMH.
Bes craun /lama MoxkeT KynuTh 2 akeTa MOJIOKa M 3 Madku KoHdeT uin 4 makera MOJIOKa 1
2 mauku koHdet. [Ipo mostoxko Jlarra 3a0blia 1 Kynuia Ha Bce JIEHbI'U TOJIBKO KOHMeThl. CKOJIb-
KO maveKk KoHder npuHecsa jgomoit Jlamra?

(1,5 6aana) Haiinure Bce Te 3HAYEHMs apaMeTpa @, IPU KOTOPBIX JIIOO0E YUCIO0 T ABJIs-

eTCsl PellleHNeM yDaBHEeHHsI
24z — 3(4 — z) = 2ax — 12.



PEILIEHUS 3AIAHUI JIEMOBEPCUM 1-I'O STAIIA
HaiiuTe 3HaUeHNe BHIPAsKEHUS
3 3 /49b6\2 1
(—1—-a2b) . <_> -
7 a3 b

npu a = —2,07, b= —5

Pentenne. Bocnosib3yemces cBoiicTBaMu cTeneHeil n mpeodpasyeM BbIpaKeHue:

3 ,0\3 [490\2 1 10\3 45 49°0° 1 10 - 74aS
(1) (F) m = (R e = g = T
OTtser: —7000.

Pemure ypasnenune
dr 2x—3 3x w+5

3+9 2 4

Pemenue. Yvuoxkum obe vactu ypaBHeHus na 36:

4x 2x — 3 3z r+5
36-?%—36- 5 —36-7—36- 1

12-4z+4- (20 —3)=18 -3z —9- (2 +5).

Packpoem ckoOKu u mipuBejieM 110/I00HBIE ClaraeMble:

48x 4+ 8x — 12 = bdxr — 9x — 45, 56x — 12 = 45x — 45.

Craraemble, cojiepzKaliiie HEN3BECTHOe, ITEPEHECEM BJIEBO, & He COjepsKalllie — BIIPaBO. 3aTeM
HaXO/IUM KOPEHb.

56xr — 45x = —45+ 12, 1lx = —-33, =z = —ﬁ, r = —3.

11
OTBeT: —3.
Haitiure 3navyenune BbIpaKeHUS
5 1 3
(-13,8 o8 5) 42,
Pemienne.
5 1 3 8 5 3-14+1 7
—13,8'ﬁ+3ﬁ.?——131—0'ﬁ+T'§—
_pl5 43T 69 5 43 1 43 69 _
n 5 21 14 3 5 21 2 3 6 21
43 23 43-7-23-6 163
6 7T 6-7 497
163
2 .42 = 163.
42
OTBeT: 163.



Korma Anekcanap HasbplBaeT 9MCIO, OH BCETa YBEJINIUBACT €0 BABOE, BTPOE WU BYCTBe-
po, a korja Tumyp HasblBaeT 4KCIIO, OH BCeria J00aBjser K HeMY D MM BLIYUTAET U3 HEro 5.
Korga Tumyp crupocuin Ajiekcanipa, CKOJbLKO y Hero jereif, AjleKcanap eMy OTBETHJI. 3aTeM
Tumypa cupocuin, Kakoe ancio Hazsasa Asnekcanap. Tumyp orsermi, uro 8. CKOILKO gerei y
Antekcanapa?

Pemenune. Tumyp HazBan dmcio 8. D10 o3HadaeT, 4T0 AJIeKCaHIp eMy HasBaj Jubo 3,
Jimbo 13. Dro ciemyer uz Toro, uyro Tumyp mbo npudasisger 5, OO BbAUTaeT U3 Hero H. B
CIJTY TOT'O 9TO AJIEKCAHIP JIHOO YIABAUBAET, JTMOO yTPAUBAET, TUOO0 YBEJNINBACT IUCII0 B 4 pasa,
Ha3BaHHOE AJIEKCAHIPOM YUC/IO JIOJIZKHO OBITh KPATHBIM JIN0O ABYM, JTUOO TPEM, JIMOO I€THIPEM.
Ho 13 ne menurcsa wa 2 u Ha 3. 3Haunt, Ayekcanap yrpowt dncio. Urak, y Amekcanapa oanH
pebeHOK.

Otser: 1.

Haiinre cymmy aucenr HOK(12; 21; 27) mw HOJI(133; 343).

Pertenne. Haiinem HOK(12; 21; 27).
1. PazoKuM JaHHBIE 9HCIA HA IPOCTBle MHOKATeam: 12 = 22 -3, 21 = 3 -7, 27 = 33,

2. BI)IHI/IIHGM BCe IIPOCTHIE YUCJia, BXOAAIINE XOTA 6I)I B OJHO U3 HOJIy‘{eHHI)IX paSHO}I{eHHfII
2,3, 7.

3. Bo3bMeM Kazk10€ U3 BBIMMCAHHBIX YHCE/I B MAKCUMAJILHON CTeleHn, B KOTOPO OHO BXOUT
B pas/IoKeHus Jannbx uncen: 22, 33 u 7.

4. 3anumem npoussenenne 2% - 3% - 7 = 756. HOK(12; 21; 27) = 756.
Haiinem HO/I(133; 343):
1. Pazmo:knuM JanHble 9HCciIa Ha IPOCThle MHOKHATe m: 133 = 7 - 19, 343 = 73.

2. Bpmunmem Bce IIPOCTBIEC YHUCJla, BXOJAAIINE B KazK/10€ U3 IIOJTYIC€HHbIX paBHOH{GHHﬁZ B JaH-
HOM 3a/Ja49¢ 93TO TOJIbKO YHCJIO 7.

3. HOJI(133; 343) = 7.

Haiiyiem cymmy 756 + 7 = 763.
Orer: 763.

(6] Ilepsoe umcio ma 15% Gombute 25. Bropoe wmcio ma 11% menbme 40. Dtu 1pa uncia

yMHOKIA. CKOJBKO MPOIEHTOB TOJYIEHHOE B Pe3Yy/IbTaTe YMHOXKEHUsT UUCO COCTABIISIET B
qucye 20477

Pemenne. Ilepsoe ancio na 15% Gosbime 25 o3Hadaer ciaegymomnee: 9ToObl y3HATH IIEPBOE
9HCII0, HY2KHO K 25 npubasuth 15% ot 25:

254 0,15+ 25 =254 3,75 = 28,75.

Bropoe uncio na 11% menbire 40 o3HagaeT: 9ToOLI HAWTH BTOPOE YUCJIO, HYy KHO u3 40 BbIYeCTh
11% or 40:
40 — 0,11 -40 =40 — 4,4 = 35,6.

YMHOXKUM HalijienHble unciaa: 28,75 - 35,6 = 1023,5. Tenepsr nocunraeMm, CKOJIBKO IPOIEHTOB

1023,5
5017 100% = 50%.

coctaBigeT uncao 1023,5 B aucye 2047:
Omser: 50.



Pemmnre cucremy ypaBHeHHii:

7—2(y—x)="5x+3,
3x+4y =2 — (4y + 22).

B oTBere zanmmuTe 3HaYUEHNE BBIPAYKEHUT X + Y.

Pentenne. Packpoem ckoOKM B ypaBHEHHAX M BCE CjlaraeMble, COJEpPKaIllie HEHM3BECTHbIE,
IepeHeceM BJIEBO, a cJaraeMble, He cOjleprKalllie HeN3BEeCTHBIE, — BIIPABO, IPUBEJIEM TTOT00HbBIE
cjaraeMble:

7T —2y+ 2z =5+ 3,
3r+4y =2 — 4y — 2z,

—2y+2x—dr=3-1,
3+ 2x + 4y + 4y = 2,

—2y — 3v = —4,
ox + 8y = 2,
{3m+2y=4,

ox + 8y = 2.

YMHO)KaeM 1epBoe ypaBHeHue Ha 4, 9T00bI IMOJIYIUTh 81 BMECTO 2y.

{1235 + 8y = 16,
br + 8y = 2.
Boerauraem u3 nepBoro ypasHeHusi BTOpoe:
(122 — 5x) + (8y — 8y) =16 — 2, Tx =14, x = 2.
Y1006k HATH Y, TIOJICTABUM 2 BMECTO T B ypaBHeHUE Hx + 8y = 2:
9:24+8y=2, 8y=2-10, 8y = -8, y=—1.
Hanee, v +y =24 (—1) = 1.
Otser: 1.

B tpeyrombauke KM P ¢ yriiom KM P, paBubim 74°, 6uccektpuckt M A u PB nepeceka-
1orca B Touke D). Hailinure rpajycuyto mepy yria BDK.

Pertenue. Cuauasa cienaem deprex (em. crp. 10). Touka D siBjisiercst TOUKO# epeceveHust
ouccektpuc Tpeyroibuuka KM P. Cnenosarensno, KD — o6uccekrpuca yria MKP. Yron
BDK — Buemmnunii yrou juta tpeyroiabanka DK P. Torna

/BDK = /DKP+ /DPK =
1 1
= §(ZMKP + /ZMPK) = 5(180o — 74°) = 53°.
OTgeT: 53.



@ Mama majia Jlarme jgeHbrn W OTHpaBHUjIa ee B MarasmH 3a MOJIOKOM u KoHdertamu. Bes
craun Jamma MoXKeT KynuTh 2 IMakeTa MOJIOKa W 3 madkyd KoHder min 4 rmakera MOJOKa W 2
nadku Koudet. [Ipo mostoko /lama 3abbi1a n Kynmia ToJabKo KoHdeTbl. CKOIBKO madek KOHMeT
npuHecsaa jgomoit Jlamra?

Pemenne. Ilycts © — nena nakera MoJIOKa, a y — IleHa madku KoHder. Ha Bce momyden-
Hble jienbru Jlamra MoykeT KyNnuTh 2 IaKeTa MOJIOKA M 3 MadKu KOH(ET — 3TO 03HAYAET, 4TO
CyMMa IOJIyYeHHBIX JieHer cocraBisger 2x + 3y py6. C Apyroit cropoHbl, Ha BCe IIOJIyY€HHbIE
nenbru Jlamma MoykeT KynuTh 4 1makeTa MOJIOKA 1 2 TTAYKU KOH(MET — 3TO O3HAYAeT, YTO CyMMa
MOJIYYE€HHBIX JIeHeT cocTaBisdgeT 42 + 2y py0. [lockonbKy KaxKaplii pa3 Mbl TOBOPUM 00 OJIHOI 1
TOHI 2Ke CyMMe JICHer, TO

2z 4+ 3y = 4x + 2y.

Y .

[Tpuxo M K paBeHCTBY y = 2, TO €CTh T = 5 Mpur1 3naem, uro /lamra npunecia JIOMOit TOJIBKO
Y

KoH(MeTbI. YTOOBI y3HATD, CKOJILKO MaY€K, B BbIpaXKeHUE 27 + 3y BMECTO & MOJICTABUM 5 Torna

2043y =2- % + 3y = 4y. Takum obpazom, amra kynuia 4 nadkun KoudeT. 3aMeTUM, ITO TOT

Y
ZKe Pe3yJbTaT MBI TIOJIYYAM HPH ITOJCTAHOBKE B B BbIpazkenme 4x + 2y.

OTser: 4.

Haiisure Bee Te 3HaUeHUs IapaMeTpa @, IPU KOTOPBIX JII000€ THUCJIO & SIBJISETCS PEelleHneM
yDaBHEHUST
24z — 3(4 — z) = 2ax — 12.

Pemenne. Packpoem ckoOKm:
24 — 12 + 3z = 2ax — 12,

27 — 2ax = —12 + 12,
(27 — 2a)x = 0.

Eciu 27 — 2a # 0, To, 9T00bl HAWTH T, MBI IIPABYIO YacTh pasjenuM Ha (27 — 2a). [losyunm
x = 0. D10 o3naqgaer, uTo ecyu 27 — 2a # 0, TO ypaBHEHUE UMEET €JIMHCTBEHHbBIN KopeHb T = (.
Opnnako B 3ajade Tpedyercs, 9ToObI KOPHEM yPaBHEHUS SIBJISLJIOCH JIIOO0E IUCIIO.

[Iycts 27 — 2a = 0. Torma ypasuenne npunumaet Buj 0 - x = 0. 3HAYUT, KOPHEM ypaBHE-
HUS sIBJIsIeTCs JIIoboe 1ncyio. Takum oOpa3oM, IPUXOJIUM K BEPHOMY OTBETY B CJIydae, KOIJa
27 — 2a = 0, 3rauut, a = 13,5.

Otser: 13,5.

10



BCTYIUTEJNBHBIE UCHIBITAHUST 2-TO 9TAIIA B 8- KJIACC

Baganust 10 MATEMATUKE 2023 IEMO
Boemonnure 3aganus (20 6a1y10B)

(3 basnra) Yupocture BbIpazKeHIe

< z? (a: _xy(a:%—y)))' 2y T+y

— : + .
22 + xy + 12 x—y 3 — B 22 —y?  x? 4y + y?

2
Brorauciure ero snadenue npu r = 1,5, y = 3

(8 6anna) Paccrosinme mexxy ropogamu 660 km. V3 HUX HaBCTpedy YT JAPYTY OJHOBPe-
MEHHO BblexaJin jiBa aBToMoOmIst. CKOPOCTH 1epBoro aBToMobusis #Ha 10 KM /9 MEHbIIe CKOPOCTH
BToporo. Yepes 3 4 mnocjie HavYaIa JIBUKEHUsT PACCTOSHIE MEXKTY aBTOMOOWIsAME cTasio 150 K.
Haiinure ckopocTh jBuzKeHust rieporo aBroMobussa. Oreer gaiite B KM/ .

(4 6aana) B tpeyronbauke ABC yron A seasercs tynbiM. [Ipogonkennst Boicor BBy, CCy
tpeyrosibHuKa ABC nepecekaiorcss B Touke H, mpuwdem usBectHo, ato yrog BHC pasen 60°.
B pmammoM TpeyrosibaEKe mpoBesenbl ouccekTpuchl AF, BK, C'N. Haiioqure yron KFN.

(5 6aanos) Ilpu KaKUX 3HAYEHUSX [IApAMETPA a YPaBHEHUE
Aoz —2=2a+T7

NMeEeT POBHO J[Ba PA3JIMIHBIX KOPHSI, OJIMH U3 KOTOPBIX B 3 pa3a 0oJIbIe Apyroro?

(5 6annros) Yucma 1, 2, 3, ... 2022, 2023 zanmcaau noapss 6e3 sanarbix. CKOJIBKO pa3 B
3alUCHU TIOJIYIeHHOr0 dnca Berperutcd nudpa 07

11



PEMIEHUSA 3AJJAHUIT TEMOBEPCUN 2-I'O DTAIIA
Vipocture BbIpakKeHue
x? (L wylrty) ). 2Py N T+y
2?2+ zy + 12 r—y a3 —y a2 —y? 4oy 42

" HaliiuTe ero 3Havenue npu r = 1,5, y = —.

3

Pentenmne. [Ipeobpasyem BbIpazkeHue BO BHyTPeHHElH CKOOKe:

v aylr+y) (@@ +ay+y) —ay(z+y)

r—y B -yr (r—y) @ +ay+y?)
2ty 4 ayt -2ty —xy’ x?
(z —y)(2? + 2y + y?) (z —y) (@2 + 2y +y?)
Tora Bce BbIpakeHHe B CKOOKE MOXKHO YIIPOCTUTD:
1'2 x3

22 + 2y + 12 B (x — y) (22 + zy + y?) -

B 23— a2y — o B 2%y
(x—y) @ +ay+y?)  (r—y)(@?+ay+y?)

SameHuM JEJICHNEC Ha YMHOXKEHUE:

—a%y -yl +y  —(z+y)
(z —y)(@* + 2y + y?) %y o +ay+y*
OxkoHYaTeIHHO TOJTY IUM:
—(z+y) T4y

ety +y? attay oyt

BaMeTI/IM, YTO 3HaYCHHE BbIpazKeHUA HE 3aBUCUT OT 3aJaHHbIX 3HAQ4YEHUNU T 1 Y.

Otser: 0.

Paccroganue mex ity ropogavu 660 kM. V3 HuX HaBCTpEdy JPYT JAPYTY OJHOBPEMEHHO BbI-
exaym jBa aBToMobusisi. CKOpocThb mepBoro aBroMobusist #Ha 10 KM /4 MeHbIIe CKOPOCTH BTOPOTO.
Yepes 3 1 mociie Hava 18 JIBUKEHUS PACCTOSHIE MeXK Ty aBToMoomissmu ctajao 150 km. Haiigure
CKOPOCTh JIBUZKEHUsI TIepBOro apromobmsisi. OTBer jaiire B KM/ 4.

Permtenne. O60o3nauuM & KM/9 — CKOPOCTH mepBoro asromobuis. Torga (z + 10) km/a —
CKOPOCTH BTOPOT'O aBTOMOOMIIA.

[Iycts gepes 3 4 aBTOMOOMIIN eIlle He BCTpeTmnch. Bmecre onn nmpoexasm 510 kM. CKOpocThb
ux commkenns (2x + 10), snagur, 510 = 3(2z + 10). Orciona naxomum x = 80 KM/ .

[Iycts depes 3 1 BeTpedya aBTOMOOUIIEH yrKe IMPOU30IILIa, TOI/Ia Yepe3 3 1 aBTOMOOUIIH ITPO-
examn 660 + 150 = 810 kum, 3naunt, 810 = 3(2z + 10). Orcroga = = 130 KM/ .

Otrser: 80 km/4 mym 130 KM /4.

12



B tpeyronpauke ABC yron A saBisierca tynbiM. [Ipomomkenus peicor BBy, CCy Tpe-
yroiabanka ABC nepecekaiorcss B Touke H, npudem mspectHo, ato /BHC = 60°. B mammoM
TpeyroJbHuKe poBejieHbl buccekrpuckl AF, BK, C'N. Haiiaure yron K FN.

Pentenune. CruenaeM prucyHOK.

Cymma yrios Tpeyroabankos AHCT u AH By pasaa 180° + 180° = 360°. 3uaunt, L/ BAC =
= /ZC1AB; = 360° — 90° — 90° — 60° = 120°. Torma L/BAB, = LZCAC, = /BAF = ZCAF =
= 60°. IToayaniu, auro AB — 6uccekrpuca yria FAB;, CN — 6uccekrpuca yria ByCB. Cie-
noBaresibio, F'N — 6uccekrpuca yria AF B. Anamornano F'K — 6uccekrpuca yriia AFC. Tax
kak yribl AFB u AFC — cmexubie, ZKFN = 90°.

Omget: 90°.

I[Ipu KaKnX 3HAUCHHSX IapamMerTpa a ypaBHeHHe
Az —2|=2a+7
IMeeT POBHO 2 Pa3jIMYHBLIX KOPHS, OJHH U3 KOTOPLIX B 3 pa3a OOJIbIIE JIPyroro?

Pentenne. /lannoe ypaBHeHHE MOXKET UMETH JIBa PEIIEHUA TOJBLKO B CIydae, KOIjia IpaBasd
YacTh YpaBHEHUA CTPOro OoJible Hyss: 2a +7 > 0= a > —3,5.

Ipaduk dysknun y = 4|z —2| cummerprder oTHOCHTEIbHO JinHun & = 2. [Ipsamyto y = 2a+7
9TOT rpaduK IepeceKaeT B JIBYX TOUKaX: ¥4 =2 —1r u Xy =2+ 1, tie r > 0.

ITo ycnoBuio 3ayaum 9 = 3x1 = 2+ r = 3(2 —r) = r = 1. Torma 27 = 1. 3navenue B 10if
touke y(1) = 4|1 — 2| = 4, nosromy 2a +7=4=a = —1,5.

Pucynok k 3ajiatie npuBejieH Ha CJIEIyIONIEN CTPAHUIIE.

Orser: —1,5.
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Yucna 1,2, 3, ...,2022, 2023 zamucain mojapsia 6e3 3ansaTbix. CKOJbKO pa3 B 3aIUCH IOJIY-
YEeHHOI'0 4nc/a Berperurcs mmdpa 07

Pemenwne. YV uucen 1, 2, ... , 99 MmoxKeT ObITh TOJBKO OJIMH HYJb, CTOSIIUN Ha ITO3UITUN
eaunnt,. Ha mosumum 1ecITKOB IIPH 3TOM MOKET ObITH Jii0bas mudpa ot 1 10 9. 3HauuT, moce
HAITUCAHWUSA 9TUX YHUCEJI Ha JIOCKE MOodgBATCA 9 Hysteil.

Y aucenr 100, 101, ... ;, 999 MoxkeT OBITH OJUH WX JIBa HyJd. duces BTOPOTro BHja Bcero 9.
Onu nagyT 2-9 = 18 mysneit. Yuciia nmepBoro Bujia MOryT OBITH IpejicTaBiensl Kax 0y i 130,
rie 1 < z,y < 9. Takux gmcen Bcero 2 -9 -9 = 162. Ilocne nanmmcanusg 9TUX 9uceT Ha JTOCKE
nogBdaTced 9 4 18 4 162 = 189 nyueii.

Yucna 1000, 1001, ..., 1999 moryT comepzkaTh ojuH, jBa i Tpu nyasd. IIpu srom Tpu mysis
cosiepKuT TosibKo oHO uncsio 1000. /Ia mysa comepxkar uncia Bujga 1200, 1020 uim 100z, rae
1 <z < 9. Takux uncen Bcero 3 -9 = 27. Oaun HyIb comep:kar uucia suga 1xy0, 120y mwm
10xy. Takux gncen seero 3 -9 -9 = 243. Ha mocke okaxkercs yxxe 189 + 3 + 2 - 27 + 243 = 489
HYyJIeH.

Yucia 2000, 2001, ... , 2023 conepzxkar ogauo gucso 2000 ¢ Tpems nyasamu, 11 guces ¢ gByMd
myaamu (2001 — 2010, 2020) u 12 gucesn ¢ ogauM Hysaem (2011 — 2019, 2021 — 2023).

Bcero na mocke oOyzer 489 + 3 + 11 - 2 4 12 = 526 nyureii.

Otset: 526.
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BCTYIIUTEJNBHBIE UCIIBITAHUS 1-TO DTAIIA B 8-11 KJIACC
Bajanus 10 MATEMATHUKE 2024 JEMO
Boemoanure 3aganus (10 6a1yioB)

(0,5 6asna) Haiinnre 3navenne BoIparKeHUs

26 . 38
(6%)°

Otser: 9.
(1 6a.an) Pemmnre ypaBnenue

r—3 2x—|—1_x—6
2 3 4
Orsert: 0.

(1 6asn) Beraucimre:
7
3— 1,375 — 0,24 : 0,3.
11 Y ) Y
Otrser: 4,2.

(1 6a.nn) Haiiure 3HaueHne BbIparXKeHUst

Bz +y)(y —3z) — (x—y)°

npu x = 0,1, y = 5.
Otser: 0,9.

(1 6a.nn) Haitmure momyns pasnocrn wncenr HOK(36; 48) w HOZI(36; 48).
OTsert: 132.

@ (1 6a.an) Hekoropast ipsiMasi napaJsijieibHa IpsiMoii y = 2x u mpoxout depe3 1ouky (0; —3).
Haiiiure cymmy KOODJMHAT TOYKHU II€PECEUEHU ITOM IIPSAIMOI ¢ IPSIMOit, 33/ ITaHHON ypaBHEHUEM
y = 0,5z + 3.

Orger: 9.

(1 6a.an) Eciu or smucra GymMaru orpe3aTth KyCcoK, IJI0Ma b KoToporo cocrasiser 20% Bcero
JICTa, TO ILIOMNIa b ocTaBIefica yactu oyaer 108 em?. Haiiure 1ioma/ b BCero JmcTa.
Omser: 135.

(1 6asn) VI3 ropoma A B ropon B, pacrosIOKEHHBIN HUZKE 110 TEUCHUIO PEKU, OTIPABH/IACH
noaxa. Ona npubbuia B B yepes 3 1 mocjie crapra, a 3aTeM cpa3y pPa3BepHyJach U OTIIPABUIACD
B A, morparus Ha obpaTHbIi yTh 5 1. Haiiure cKOpOCTH JIOJKM B HEMOJBUKHON BOJIE, €C/IN
CKOPOCTH TedeHust peku 3 kM /4. OrBer jaiite B KM/ 4.

Orger: 12.

@ (1 6asn) B tpeyrompauke ABC u3 yria C uposejiennl Boicota C'H u 6uccekrpuca C'C.
Haiture yron HCCY, eciiu yriiet A u B paBubl 75° u 35° cOOTBETCTBEHHO.
Otger: 20.

(1,5 6annra) Ons npenacrapuia auciao 161 B Buje cyMMbI HECKOJIBKUX HATYPATBHBIX THCENT
TakK, 9TO IIPOM3BEJIEHNE BCEX CJIaraeMbIX OKa3aJoCh paBHO 161. YKaxKuTe KOJUIECTBO Cjarae-
MBIX B cocTaByieHHO# Outeit cymme.

Otset: 133.
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BCTYIUTEJNBHBIE UCHIBITAHUST 2-TO 9TAIIA B 8- KJIACC

Baganust 10 MATEMATUKE 2024 JTEMO
Boemonnure 3aganus (20 6a1y10B)

(8 6annra) Pemure ypaBuenue:
(x—2)° - (r—=3)*(x+2)—2(1—2)(z+1)+18 =0.

@) D,
TBET 5

(8 6asna) Tpu myTHUKA PEITUIN OTIIPABUTHCA U3 ceta AHTOHOBKa B ceno Bopucoso. Ilep-
BbIM BbIIIe1 VBaH, a depes gac Beses 3a aum otipasuiicat Cemen. Eme gepes gac mociie Cemena
B Bopucoso nanpasmics @eop. Ckopocrs Cemena Ha 2 KM/ 4 Goibiite ckopocTu Bana, HO Ha
3 kM /1 menbiie ckopoctu Pesopa. Hepes ckosbko gacos nociie Bbixoja Msana Cemen okaxkeTcs
Ha paBHoM paccrosinuu oT Penopa u Bana, ecim K 3roMy MOMeHTY OJinzke Bcex K Bopucoso
oyner naxonutrbes Peop, a masbiie Bcex pan? /IBukenne Bcex IMyTHUKOB PABHOMEDHOE U
IIpAMOJITHEHOE.

Otger: 6.

(4 6asna) B paBaobenpenrom tpeyrosbhanke ABC ¢ ocuoBannem AC' njmHa 60KOBOIi cTO-
ponbl cocrapigeT 80% OT JIMHBI OCHOBaHHUs, & IepUMeTp Tpeyroiabauka pasen 13. IIposenena
ouccektpuca AD. Ha cropone AC Boibpana Touka K Tak, 9To oTpe3ok BK InepreHInKyisapen
orpesky AD. Haitaure iy KC.

Otser: 1.

(5 6annos) I'padbuk npsmoit y = 1,5z — 3 mepecekaer ock abenuce B Touke A, a rpaduk

npamoit y = —3x + 24 mepecekaer ock abcrmce B Touke C. BM — meaumaHa TpeyrogbHUKA

ABC, rne B — Touka mepecedeHns JBYX JIAHHBIX NpsSMbIX. [Ipw KakoMm 3HadeHnn b mpsmast

y = kx + b, napajuienbras npsiMoit BM , mpoxoauT yepes TOUKy ¢ KoopauHartamu (2,5; —11)7
OtBet: —26.

(5 6aanos) Haitmnre HOJT umena 132 (13% + 1) + 1.
OTser: 157.
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