MaremaTndeckasd oJmMnmnaaa MkoJIbHNKOB Pecnybimku TaTapcran
7 kiacc, puHATbHBIE TYp. 28 saBapsa 2023 roga. Pemmenns 3amaq

1. Ang nozpcraBusia B Beipazkenune (x — 2)(x + %) BMECTO 3Be3JI0UKH IEI0€ TUCIIO,
pacKpbLIa CKOOKM 1 INpuBesa MogobHble ciaaraeMbie. OKasajoch, 9TO KaKWe-TO JBa
ko3 dulueHTa MpU CTENeHsIX T OTIMYAoTCss POBHO B JBa pasa. CBOOOHBIN UjieH
(caraemoe, He cozepKailiiee ) Toxe sBjsgercs Koabdunnentom. Kakoe ancio moria
nojictaBuTh Ausa? Hatidume ece omeemul u 06sacHume, novemy o0pyaue He6o3MONCHDL.

OtBer. —1, 1, 4.

Pemenme. [lycto Ans nopcrasuina uucio n. Vveem (z — 2)(xz +n) = 22 + (n —
2)x —2n. Koapdunuent npu z2 pasen 1. Tak Tak Bce KoabpUIMEHTH — HeJIble YHcIa,
TO OH HE MOYXKeT OBIThb B JiBa pasza OoJiblie jpyroro koddgdunuenrta. Torgaa ocraercs
YeThIpe CJIydasd:

a)2-1=n—-2=n=4

0)2-1=-2n=n=—1.

B)2-(n—2)=-2n=mn=1.

r)2-(—2n)=n—-2=n=:%

[Tocyieinnit oTBET He MOJXOJNT, TAK KaK 1 — IEJI0€ THCJIO.

2. ITo kpyry crosaT 50 JesloBeK, KaxKJIblil U3 KOTOPBIX SBJSIETCS WA PhIIAPEM, I
JZKENOM (PBIAPH BCEr 1 TOBOPSIT MPABLY, JZKEIbl — Beera BpyT). Mor jin KaxK plit n3
HUX cKazaTh dppasy: «KomumdaecTBo poinapeit cpein OJIMKARIINX TPeX 9eJI0BEeK IIPOTUB
YacoBOIl CTPEJIKU OT MeHs 00JIbIlle, YeM KOJUYECTBO JIZKEIOB Cpejii OJIMKANIITIX TpeX
YeJI0BEK 110 JacOBOMH CTpEJIKE OT MEHs», €CJIU U3BECTHO, YTO CPEJU HUX €CTh XOTS Obl
OJINH PBINAph U X0Td Obl ojuH JuKen! ObocHytime ceoti omeem.

OtBer. Het, ne mor.

IlepBoe pemenue. Bynem HazwbBaTh cocedamu JABYX JIOJEH, €Can MeXKy HUMU
crouT He OoJsiee ABYX Jpyrux Jrojeit. Paccmorpum poimapss A. CipaBa oT HEro ecrb
coce-poiniapb B. CripaBa oT B ecThb X0Ts ObI JIBa, pbIIIapsi-cocejia, TaK KaK CJIeBa eCTh
coceq; A. Ilyers 9ro peimapu C' u D (C' crout mexiay B u D). Torna cupasa ot D
JIOJIZKHO CTOSITH TpH cocepa-poinaps: F, F'. H, tak Kak cjeBa ecTb jiBa poinaps: B u C.
[Iycts H cambrit mpaBbiit u3 nux. /i nero Tpoe cocefieit ciaeBa — phIapu, TOITOMY
€ro BbICKA3bIBaHIE HE MOIJIO ObITh BEPHBIM.

Bropoe pemenne. 3ameTuM, 9TO BbICKA3bIBaHHE U3 YCJIOBHS 3aJa9il PaBHOCUJIBHO
BbICKa3bIBaHMIO: «Cpejin MOUX IecTH cocejeil XoTst Obl YeTBepo poiliapeii». [leiicTBu-
TeJIbHO, OHO O3HAYAET, UTO €CJIN CIIPaBa phlllapeil — Tpoe, TO cJieBa ellle XOTsd Obl OJINH,
ecJIu JIBOe, TO CJIeBa — XOTsd OBl JIBa, & €CJIN OJINH, TO CJIEBa — BCE TPOE PHITAPH.

Tenepb 3aMeTHM, YTO €CTh JIZKEIl, CTOSIINI psiJIOM C pblllapeM. boJjiee TOro, ecThb
JKer, X, cripaBa OT KOTOPOI'O CTOUT pbiliapb Y . JleficTBUTE/IbHO, YTOOBI HAMTH TaKyIO
1apy, JJOCTATOYHO B3ATh JIFOOOI0 JIZKEIA 1 HauaTh JIBUTATHCS 110 KPYTY IIPOTUB YacoBOi



CTPEJIKH, JIO TEX I10P, IIOKa He BCTPETUTC IEPBbIii phillaph. Torjaa mycTh y4acToK Kpyra
umeer ciaenytonuit sug: A, B,C, X, Y, D, E, F.

Tax kax Y ckaszaj npapiy, To cpeiu st deynosek B, C, D, E, F' ecTb KaKk MUHI-
myM 4 poinapst (kera X cautarh He Hy2KHO). Torma cpenn derbipex denosek B, C),
D, E ectb kak MunumMyM Tpu poiiiapd. Ho onm Bee, n eme Y — cocequ X, mosToMy y
X ecTb He MeHbIIle JeTbipex cocejieii-poinapeit. CienoBareibio, X TOBOPUT HPaB/LY,
1 TOTJIa OH HE MOYKET OBITH JIZKEIIOM.

3. Ha crone B psajg crogar 6 kpacubix, 8 3ejenbix n 10 cunnx crakanoB. V3sect-
HO, YTO BCE CTaKaHbI OJIHOI'O I[BETa MJIM IIyCTble, MJIK 3allojIHeHbl YaeM. [leTs mpormes
BJIOJIb 9TOTO Psija U HaJUBaJI Yail B KarKJbIil IyCTON cTakKaH, U, HA00OPOT, BLIITHBAJI
KaxKaplit monnbrif. [locme nero Bacs Tak ke mpormesncs BAOJIb 9TOIO P, HaJIABas
KaXKJIbIil TIyCTO#l cTaKaH M BBIINBas KaxKAblil mosmblil. [leTd morpaTtui Ha cBon Jieii-
CTBHUsI POBHO OJUH 4Yac, a Bacs Ha cBou norpatuii 6osbiie 80 munytT. l3BecTtHO, 9TO
MaJILIMKN HAJUBAIOT Yail ¢ 0OJMHAKOBOI CKOPOCTBHIO, a IBIOT Yail B JiBa pasa JOJIbIIIE,
yeM ero HaymBaroT. CKOJIbKO BpeMeHH TpeOyeTcs MM, YTOObI HAJIUTh OJIMH CTaKaH Jasi’
Vxaotcume ece omeemui u 0bsACHUME, NOUeMYy OpY2UT HEM.

OTBer. 2 MUH WK 2,5 MUH.

IlepBoe pemenme. Ilyctb ¢t MuHyT — HMCKOMoe BpeMs. Ha KaxKiblil cTakaH OHH
BMecTe Tpatar t + 2t = 3t munyt. [lostomy 24 - 3t > 60 + 80, orkyna t > 174—20. [Tersa
noTpaTu BpeMenu 6t - a; + 8t - as + 10t - a3 = 60, vj1e ynucaa aq, as, az paBHbl 1 nian
2, €CJIM COOTBETCTBYIOIIAs T'PYIIIa CTAKAHOB ITyCTasl WJIM 3aI0JHeHas IIepBOHAYAIBHO.

[Ipeobpazyem 3TO paBeHCTBO:

(6@1 + 8&2 + 10@3)t = 60,

; 60 - 140
6&1 + 8&2 + 10&3 72 7
60 - 72
6a; + 8as + 10ag < ———.
140
Bamerum, aTo 30 < % < 31. Hec1o:kH0 1OHSATH, YTO IOCJEIHEE HEPABEHCTBO JI0-
CTUTAETCd TOJBKO NP a1 = 1, ao = 1, a3 = 1 wm a; = 2, a0 = 1, a3 = 1. B
IIEPBOM CJIydae ToJydaeM OTBeT t = ﬁ = % = 2,5 MuHyTHl. Bo BTOpOM CITy-
_ 60 _ 60 _

qae HoIydaeM t = go—e g7 = 37 = 2 MHUIHYTDL CrouT OTMETUTH, YTO 00 3HAYEHHSI

JIOCTUTAIOTCS, TaK KakK [leTs morparuT poBHO 4ac, a B CyMMe OHU HoTpaTdaT Oosee 140
MIHYT.

Bropoe pemenne. Ilycts ¢ MuHyT — nckoMoe BpeMsi 1 iepest xoaoM [letn nmeercs
k mycThIX cTakaHOB. Torma, COOTBETCTBEHHO, IIEpEJl ero XoaoM 24 — k HOJIHBIX, & IIe-
pes xojgoMm Bacu, Haobopot, k monnbix u 24 — k nycreix. [losydaem cieayromiye JiBa
YCJIOBHSI:

th +2t(24 — k) = 60, 2tk -+ t(24 — k) > 80.



60

I3 nepBoro ypasuenus naxogum t(48 —k) = 60, t = Py [TogcTaBuM 910 3HAUEHHE
BO BTOPOE HEPABEHCTBO: N
60
s k(24 — k) >80 wm 3(24 — k) > 4(48 — k).

MbI MOXKeM YMHOXKHUTH 00€ 4acTu HepaBeHCTBa Ha 48 — k, Tak Kak k < 24. PackpbiBast
CKOOKM, IeperuiineM IocjiegHee HepaBeHCTBO B Buje 72 + 3k > 192 — 4k, orkyna
7k > 120. 910 o3navaert, 4To k > % > 17. Takum obpazomM, mepet xoioM [letu 66110
MUHEMYM 18 cBobomHBIX cTakaHoB. Ho, ckiagpBas uncia 6, 8 u 10, MOXKHO OJIyUUTh
TOJILKO JIBa, OAXOASIIUX pesyabraTa: ki = 18 u ko = 24. fcnHo, 9T0 00a OHM IIOJIXOJIAT.

13 nepBoro ypaBHEHUsI TOIAa HaXOIUM £ = % =2 1= % = 25.

4. Y Jlamupa ecthb 50 BHeIHe HEOTIUINMBIX TUPL, KOTOpble BecaT 11, 2T, 3T, ...,
50T coorBeTcTBeHHO. Ellle Y HEro ecrhb crenuabHble BEChbl, KOTOPbIE 3& OJIHO B3BEIIIN-
BaHUe MO3BOJIAIOT y3HATH CYMMapPHBIi Bec JIIOObIX k rupb. /lokaxkure, 4To j1j151 JTIOOOTO
HaTypaJbHOro k < 50 JlamMup cMoxKeT y3HaTh BeC BeexX I'mpb 3a 49 B3BelnBaHuii.

Pemenwe. Bynem cumrarh, urto k < 25, T.K. 3Had Bec k TUPh MOXKHO OIPEJIETUTD
Bec ocraBimxea D0 — k rupb. [pusenem aaropurm mia k < 25. 3adbukcupyem k — 1
rupio, OyJ/ieM Ha3BIBATb UX 2AG6HbMU. B3BeCUM C TIABHBIMU THPSAME 110 Pa3y Kark/1ylo
n3 ocrapiuxcd rupb. Chokum Bee 50 — (k — 1) macc, mosydeHHbIX Ha Becax. Mbr
nocuntasu o 50 — (k — 1) pa3 KayKiyto u3 IVIaBHBIX THPb U TI0 OJHOMY Pa3y KayKLyto
u3 octapiinxcs. OTCIOa MbI CMOXKEM OIPEJICUTh CYMMAPHBIN BeC IVIABHBIX T'MPb, a
3HAYUT U MACCY KaxKJI0i N3 OCTABIINXCA. TeM caMbIM MBI Y2Ke OITPeIe TN BEC XOTs Obl
25 TUpb. Y HAC OCTAJIOCH k — 2 JeficTBUs, U KarKJILIM JIeficTBIEeM MbI MOXKEM HAXOJINTh
Maccy o4epejIHOI TJIaBHOI I'MpH, KJia/isl Ha Bechl ee 1 J1o0ble kK — 1 13 ocTaBIINXCs TUPb
(y KOTOpBIX MBI yzKe 3HaeM Macchl). Tak kak k < 25, Mbl CMOXKEM HAfiTH JIOCTATOTHOE
KOJIMYECTBO OCTABIIUXCS T'UPb.

5. lan paBaobenpennsblit Tpeyroabank ABC' ¢ yriiom nipu Bepiiuae B, paBHbIM 96°.
Touka O BuyTpu Tpeyrosbiuka ABC takosa, uro ZOCA = 30°, a ZOAC = 18°.
Haitmure Bemmauny yria ZBOC. Obocnytime ceoti omsem.

OrBer. Z/BOC = 150°.

Pemenwme. Ilycth S — Touka nepecedenus jiyda C'O n 6uccekTpucsl B D Tpeyrob-
nuka ABC'. 3amernm, uto TpeyroibHnk ASC — paBHOOEIPEHHBI, TOCKOIBKY B HEM
S D mennaHa u BbIcOTa OfiHOBpeMeHHO. [loacdaéToM yryioB MOXKHO yOeINThC:

/ZBAC = (180° — 96°)/2 = 42°.

/LBAS = /BCS = 42° — 30° = 12°.

/SAO = Z/BAO — ZBAS = (42° — 18°) — 12° = 12°.

Taxum obpasom, LBAS = ZSAO = 12°.

LZASB =180 — LSAB — ZSBA = 180° — 12° — 96°/2 = 120°.

/ASB = ZCSB, tak kak BS — ock cummerpun, orkyna ZASC = 360°—2-120° =
120°.



Taxkum obpasom, LZASB = ZASO = 120°.
Cunenosaresnbho, Tpeyroapankun ASB u ASO pasubl 110 001eii cropone AS n 1Bym
npuseratoommm yriaam. 3 sroro cieayer, uro AB = AO u tpeyrosbauk ABO —

paBHOOeIpeHtbIil. 3uHaunT, yroa £/ BOA = 78°. U3 ycnosus cienyer, uro ZAOC =
180° — 30° — 18° = 132°. Crenosarenbuo, ZBOC = 360° — 78° — 132° = 150°.

B

A C

6. Xpomas sadva 3a 0UH X0 MOKET MepeiiT 13 KJIETKH, B KOTOPOIl CTOUT, TOJIHKO
B JIIOOYIO COCEJIHIOIO II0 CTOPOHE KJETKY. Xpomasd Jajibsd oboruia jocky 30 X 30 u
BepHYyJIaCh Ha MEepPBOHAYAJBLHYIO KJIETKY, ITOObIBAB B KarK 10l KJIETKe JOCKH POBHO TIO
oflHOMY pa3sy (a B HavaJbHONl — JBa pasa). Kierku BioJib myTH ObLIN HOKPAIIeHbI
B TpW nBeTa 1o mukay: 1, 2, 3, 1, 2, 3, 1, .... Moram s Bce KJIeTKN Ha JUaroHaJIH,
nJIyIieil u3 JIeBOro BepXHEro yrjia B IpaBblil HUKHUI, ObITH IOKpPAIIEeHbl B IEPBbIii
1Ber? Obocnyiime ceotl omeem.

Orser. Het, se moruin.

Pemenne. Ilycto Takoe moryio nomyunthed. HazoBem sty nuaronasns 2aasrot. [1po-
HyMepyeM KJIETKN TyIaBHO# nuaronajn ducjaamu ot 1 1o 30 cieBa nampaso. [Tokaxkem,
YTO U3 KarKJI0N KJIETKH TVIaBHOI JraroHaJl Xobl BeyT BHU3 1 BIIPaBo. lelicTBUTE/b-
HO, U3 KJIETKN 1 eCTh TOJILKO TaKue XOJIbl. K u3 KJIeTKn ¢ HOMEpPOM k XO/bI BEJTyT
TOJILKO BHU3 U BIIPABO, TO TOTJA U3 KJIETKU ¢ HOMepoM k + 1 XOJIbl TOXKe BeyT BHU3
1 BIPaBO, WHAUYE €CTh YIaCTOK IIYyTH, COCTOANINI M3 TPeX KJEeTOK, HAadaJ 0 U KOHEIl
KOTOPOI'O JiexKaT Ha TJIaBHOM jmaroHaJin. Ero Havaso m KOHeI He MOT'YT ObITh OJIHO-
BpeMeHHO 1-T10 1BeTa. Ho m3 3Tmx paccyxkjenunii cjiejyet, 9To Xojbl u3 30-0i1 KjaeTKu
TOXKe BeJlyT BHU3 1 BIIpaBo. Ho 310 HeBozmoxkHo. Crie/loBaTe/IbHO, BCe KJIETKH IJIABHOM
JIMaroHaJjim He MOI'YT OBITH ITOKpPAIIEeHbI B ITEPBBIil IIBET.



