MaremaTndeckasd oJmMnmnaaa MkoJIbHNKOB Pecnybimku TaTapcran
7 xiacc, ¢puHaATbHLIE TYp. 10 dpeBpang 2024 roma. Pemenuns 3amaq

Bpemsa Bemosmenns 3agaamii — 180 MuHyT MaxkcumaJjbHbIl 6ajn — 42

IIpedsapumenvrvie pesysvmamo, 6ydym onybaukxosanv, 22 ¢esepars. 3aasienud Ha
aneanrsuuro 6ydym npurumamoves do 22.00 26 despans. [lodpobrocmu wa catime
kazan-math.ru. Veaosus 3adayw moocro 3abpamsv ¢ cobofi.

1. I3BectrHo, uTO KBajipaT 6 X 6 He/Nb3s pa3pe3aTbh Ha MPAMOYTOJbHUKH 1 X 4.
Kakoe HamMmeHblllee KOJUYECTBO KJIETOK HaJ0 MPUPUCOBATH K KBajpary 6 X 6 Tax,
YTOOBI MOJYUIUBIIYIOCS (DUTYPY MOXKHO OBLIO pa3pe3aTb Ha MPAMOYTOIbHUKH 1 X 47
Heobxodumo 1e moavko npusecmu npumep paspe3anus, Ho U 000CH08aAMb, NOYeMY
MEHDULUM KOAUYECTNBOM KAELTOK 000TUMUCH HEND3A.

OTBerT. 4 KJIeTKH.

Pemenne. [loma b mosryunBiieiics purypbl o/ KHA JIETUTHCS
Ha 4. Iliomanb mexoanoro kpajipara papaa 36. Ciejyroliee 1moce
36 uwncio, kparHoe 4, papao 40. CiegoBaTe/bHO, HAUMEHBIIIEE TKC-
JIO KJIETOK, KOTOPhIE HEOOXOIMMO ITPUPUCOBATH, paBHOo 40 — 36 = 4.
O/ inH 13 BO3MOXKHBIX IIPUMEPOB MTOKa3aH Ha PUCYHKE.

2. Ha mecuanoii 1opoxkke B popMe OKPYKHOCTU B JIBYX JUAMETPAIBLHO MPOTUBO-
HOJIOZKHBIX TOUKaX A 1 B HaxoauTcs 110 OJfHOMY cTpaycy. V3BecTHO, 9TO KazK/Iblii 13
HUX MOXKET IPOo0eXKaTh BeCh KPYTr 3a ofHy MuHyTy. IlepBoHada/bHO cTpayc B TOUKE
A 6exkuT 1o Kpyry Mo 4acoBOH CTpesKe, & CTpayc B TOUKe B CTOUT, 3apbiB T'OJIOBY B
necok. Korjia ojiiH U3 cTpaycoB 0OOHAPYXKUBAET, IYTO MPUOJIU3UIICT K JIPYTOMY CTPayCcy
Ha PacCTOsgHUE, paBHOE PaJinycy Kpyra, TO OH IyraeTcs, OCTAHABJIMBAECTCI U IPAYET
roJIoBy B ecok. C JIpyroif CTOPOHBI, €CJIN CTPayC IyBCTBYET, UTO KTO-TO MPUOJTI3UIICS
K HEMY Ha paccTOsHUe, paBHOE PaJIycy Kpyra, TO OH HaunHaeT yberaTb oT TpubJIn-
3UBIIETOCs 110 J0pozKKe. ['e OyayT crpaychkl poBHO depe3 2024 munytbi? Obocrytime
c60l omeem.

OTBer. Ha niepBoHava/IbHBIX TO3UINIX. c ___D
Pemmenwe. 113 mectn paBHOCTOPOHHIX TPEYTOTHHUKOB MOK- /AVA
HO CJIOXKUTb PABHOCTOPOHHUI MIECTUYTOJBHIK, IIEHTP KOTOPO- A B
ro OyJIeT paBHOY/IAJIEH OT BCEX BEPIIMH HA PACCTOSIHUE PABHOE \'Av/
cropore (cMm puc). [Tosromy MOKHO PasdUTbh OKPY?KHOCTH Ha, (¥
IIeCTh JIyT PaBHOM JIMHBI TakK, 4T0ObI Toukn A u B siBistinch F E
koHramu jayr. Obosnaunm KoHiw! jayr oyksamu C', D, E, F'| Kak 110Ka3aHO Ha PUCYHKE.
Tak kak crpayc npoberaer Bech KpPyr 3a MUHYTY, TO OJIHY JIyr'y OH Ipoberaet 3a 10
cekyn 1. ObozHaunm crpayca B Touke A Oyksoit X, a crpayca B Touke B — OykBoii Y.
Yepes 20 cexynyr X okaxkercst B Touke D). HecyoxkHo nnpoBepuThb, 4To 3a 6 - 40 cekyHI,

TO €CTh, 3a 4 MUHYTBHI, OHI BEPHYTCA Ha STHU Ke no3uiuu. /lelicrBuTebHo, depes
40 cexkynj crpayc Y npube:kut B Touky C' U 3apoer rojioBy B IIECOK, a cTpayc X



HauHeT yberarh n3 Touku D). [lajbHeiilmme ux mnepemenieHus yjpo0HO n300pa3uTh B
BHJI€ TAOJIAIBL:

Bpema | 0 | 40 | 80 | 120 | 160 | 200 | 240
X DI D|A|A|FE|FE|D
Y B|C|C|F|F | B | B

Samernm, uto uncao 2024 nemuresa wa 4. [Tostomy depes 2024 muayThl 20 CEKYHT
crpayc X okaxkercs B Touke D), a ctpayc Y — B Touke B. Tak kak npeapitymue 40
cexyH crpayc X 6exkan uz B B D, a crpayc Y crosii B Touke B, 1o 3a 20 ceKyH/1 710
sToro X Haxoamiaca B Touke A, a Y — B Touke B.

3. Ha ypoxke cujut 25 MKOJHHUKOB, KayKJIblii N3 KOTOPBIX WM PhIApb MJIN JIZKEIl.
[Tocsie Kaxk10it TIepeMeHbl OHI 3aHOBO PACCAXKIBAIOTCsI HA ATU Ke 25 MEeCT. 3aTeM KarK-
JBII U3 HUX, JIJIST KOO 9TO BO3MOXKHO, roBOpHT: «Dy, TyT KOIJIa-ToO CHJIeN JKel!» (He
00s13aTeJIbHO, 9TO Ha TPeJbLyIeM Ypoke). 3BecTHO, 9T0 HA KAXKJIOM YypPOKe, KpOMe
IIEPBOTI'0, KOJIMYECTBO IPOU3HECEHHBIX (ppas ObLI0 O0JIbIIE, YeM Ha IIPEJIbIIYIIEM YPOKE.
Kaxkoe ranboibIiee KOJIUIecTBO YPOKOB MOTJIO OBITH Y 9THX MKOJIHHUKOB? Obochyiime
c601 omeem.

OTBer. 25 yPOKOB.

Pemenwe. Ouenka. Ha mepBom ypoke HUKTO HU4ero ne ropopusi. Ha Bropom ypoke
OblLiIa, IIpOM3HECeHa XOTsl ObI OjHa (ppasa. DTO O3HAYAET, YTO JIMOO HAJIETCS JIXKEIl,
CeBIIHIT HA MECTO pPhINaps, JuOO Hali/IeTcsl PhIllaph, CEBIINN Ha MECTO JIzKela. 3aMe-
TUM, OJIHAKO, UTO €CJIM HAIleJICsd OJUH U3 HUX, TO 00si3aTe/IbHO HallJIeTCss U JAPYroil.
[leiicTBUTE/ILHO, €C/IM, HAIIpUMED, KaKOH-TO PhIaph CeJ Ha MECTO JIXKeIla, TO OCTaJIb-
Hble pbiapu (IycTh u3 OyjeT n 9eI0BeK) He CMOIYT 3aHATH Bee 1+ 1 MecTo, 3aHsIToe
phIIApsSIMU Ha IIePBOM ypoKe. SHAUNUT, XOTsd Obl OJHO U3 HUX 3aiiMeT JIzKell.

Taxum obpazom, 00a 3T MKOJIbHUKA IpousHecyT dppasy. Tak Kak Ha KaxKJIOM CJie-
JIYIOIIEM YPOKEe IIPOM3HOCUTCS XOTsi ObI Ha OJHY (bpasy OoJiblle, TO Ha k-OM ypOKe
npou3HocuTcs XoTs Obl k dpas. CiegoBareibHO, ObLIO He DoJiee 25 YPOKOB.

Ipumep. [lyctb onun Jizker u 24 peiapst cuasT 1o Kpyry. [locsie Kaxkaoit nepemMeHb!
KayKJIbIil U3 HUX MepecaykKuBaeTcs Ha OJIHO MECTO 110 9acoBOi cTpesike. s KayK10ro
k= 2,3,...,25 Ha k-oM ypoke JiKell IIpousHeceT ppasy, Tak Kak JIO0 HEro Ha 3TOM
MecTe CHJIEIN TOJbKO PhIapu. A Tak »Ke B 9TOT MOMeHT Oyzer k — 1 MecTo, rje ycie
IOCHJIEThH JIZKEIT Ha IIPEJIbLIYINNX yPoKax. Phillapn Ha 9THX MecTaxX Tak »Ke IPOU3HECYT
dpazy. OcrajabHble IIePCOHAYKN HE CMOIYT IIpon3HecTu (ppasy, Tak KakK OHU PhIIAPH U
Ha UX MecTax JIO0 9TOT'0 CHJIeJIM TOJIBKO phiapu. VToro Oyuer npousHeceHO poBHO k
dpaz Ha k-om ypoxe.

4. Vropublit Matpauk [leTss B KaKOM-TO TOpsIIKE PACKPBIBA€T CKOOKHU W TTPUBOJAT
1no/100HbIe ciaraemble B Bbipazkenun (2 + 1)%. OxHako, nHoryIa OH IyTaeTCs B CBOEM
ovyepKe u BMeCTo OyKBbI z duraeT 1udpy 2 (HO He HA0OOPOT), COXPaHsIs IIPH HTOM BCe
3HaKH apudMeTnIecKnx jeiictsuil. Hanpumep, on MOKeT IpounTaTh BhIpazkenue 4z- 22



IIPABUJIBHO, & MOZKET BMECTO HEro IpounTars 4-2- 2%, mwm 4-z-22, win 4-2-22. Moro
s y IleTu B KoHIIE 1OJIyunThCs Bhipazkenue 20 + 220 + 1724 + 2623 + 1922 4+ 182 + 77
Obocrytime ceoti omseem.

OtBer. Her.

Pemenune. Pemum 3aady metogom or mportusHoro. Ilyets Ilers cmor momyanTn
TaKoe BbIpazkeHue. e ¢ caMoro HadaJsia 110/ICTaBUTh BMECTO 2 3HaYeHHe 2, TO 3Haue-
HIe [I€PBOHAYAIHLHOIO U KOHEYHOTO BhIPayKeHUsl JOJIKHBI Oy1yT coBmacTb. Ho 3To He
TaK, 160 B 3ToM ciydae (2 +1)% = (2 +1)% =30 =729, a 20 +22° + 172% + 2623 +
1922 + 182 + 7 = 64 + 64 + 272 + 208 4 76 + 36 + 7 = 727. IIpoTusopeurne.

5. Y Bacu ectb 16 ojmHakoBbiX crmuek. OH cobpaJt u3 B
HuX Gurypy «domurs: m3 12 crimdek cobupaercsi KyOuk, a "
MX YeTHIPEX OCTABIIIXCS JIEJIACTCA «KPbiiay (CM. PUCYHOK ).
Haiinnre Bemmanny yriia ABC. Obochytdime ceoti omeem.

OTBer. 45°.

Pemenwme. O0o3HaunM TOUKHM, KakK 110Ka3aHO Ha, PUCYH-
ke. Pacemorpum dpurypy ADBEC. Ona cOCTOUT U3 MPSMO-
yronpanka ADEC n tpeyronbanka DBE. Jlokaxkem, 9o A
Ha CaMOM JieJie 9TO OJIUH ILIOCKUN MATHYroJabHuK. OTMme-

TUM Ha npogoskenunn orpeska OF taxkyio Touky B', uro B
FB' = FD. U3 paseucrsa tpeyroibunkos F DB u FDN "
caeayer, uro DB’ = DN. Ananoruuno nonydaem DN =
B'D = B'N = B'E = B'M. Ho Touka ¢ Takum ycloBHeM
BHE KyDa TOJILKO ojiHa, nosromy B’ cosnajaer ¢ B. 113 sro-
ro caeayet, uro ADBFEC — mjiocknil nsiTuyrojibHUK, Tak
KaK TOUKa B JIeYKUT Ha cpejHeil JIMHUNU MPSIMOYTOJILHITKA,
ADEC. Janee OyjieMm paccMaTpUBaTbh TOJILKO HATHYTOJIb- A
mnk ADBEC.

Tax xak Tpeyroabauk DBE 10 TpéM cTOpoHaM paBeH IOJOBHHKE KBajpaTa Co
CTOPOHOI, paBHOIl ojHoil ciimike, To ZDBE =90°u ZDEB = ZEDB = 45°.

Ocrasiock 3ameTuth, uro DA = DB, nostomy /DBA = %(180o — 135°) = 22,5°.
Amnanornano, ZEBC = 22,5°. Cneposarensuo, LZABC = /DBE—/DBA—/EBC =
45°.

6. PaccraBbre B psjg Bce uncsa ot 1 1o 100 tak, 9T00bI J/1 KayKJI0r0 HATYPAJILHOTO
n (n > 1) cymma JI0ObIX 1 TOAPSIJ WYX IHCET He JeTiiach Ha n. Heobxodumo we
MOABLKO NPUBECMU 00UH NPUMEP PACCMAHOEKU, HO U J0KA3GMb, NOYEMY 0H NOITOIUM.

Pemenwe. Jlemma. Cynvma n nojpsiji ujyImxX HaTypaJIbHbIX YUCEN JIeJIUTCA Ha N
[IpU HEYETHOM T U He JIEJIUTCS IIPU YETHOM 7.

HokazarenscTBo. [IycTh iepBoe dmce/io B psjly paBHO a. Bbratem n3 Kazkioro 4ncia
a— 1. Torma cymma Beex qucest ymeHbiuTest Ha n(a — 1), 9T0, 09eBUIHO, HE MOBJIHSICT
Ha JiesinMocTh Ha n. CyMmma octaBmuxcs 4dnces pasHa 1 + 2 + ... + n. Kak ussect-



n(n+1
HO, 3Ta CyMMa paBHA % [Ipm nedeTnoM nm 3Ta BeIWUNHA JEJIUTCA Ha 7, TaK Kak

”TH — IIeJIoe YUCJI0, a MPU YeTHOM — He JIeJIUTC, TaK Kak ”TH — HeleJJ0e 9Hucyo.
JlokazaTe/IbCTBO JIEMMBI 3aBEPIIEHO.

Paccmorpum niepsoie 100 HaTypaabHbIX dnce1. Pazobbem nx Ha Mapbl U B KayK IO
nape moMeHseM 4ncia MecTamu. PaccmoTpum mosydennniit pan 2, 1, 4, 3, 6, 5, ...,
100, 99.

Ecmu n 9eTHo, TO n MOAPST WAYIIAX YUCET WIN

a) COCTOSIT U3 IEJIOTO YUC/IA AP U TOrJa UX CyMMa paBHa CyMMe 7 TTOIPST MLy IINX
quces, YTO He JIeJINTCSA Ha N 110 JIEMME,

nJn

6) cOCTOSAT W3 IEJIOro YnC/Ia map U ele JBYX 9UCes 10 KPasM. 3aMeTHM, ITO eCJIn
YMEHBIUTHL Ha 1 9mcsio 6e3 maphl caeBa W yBEJIUINThH Ha 1 dmcyio 6e3 maphl cipasa,
TO cyMMa He u3MeHuTcsd. Ho Torjga cymma Bcex 4ncesl CHOBa paBHa CyMMe 1 IO
TJTYTITUX THCET.

Ecimu n weweTHO, TO N MOAPST UAYIINX YUCET COJIEPKAT IeJI0e YHNC/I0 Tap U erle
OJIHO YHCJIO OCTaeTcst Oe3 mapbl. 3aMeTHM, UTO €CJIU YUCI0 0e3 rmapbl yBeJIUIUTh Ha 1
(ecsir OHO OKa3aJI0Ch CJIeBa) WM YMEHBbINTH Ha 1 (e OHO OKa3aJoch CIpaBa), TO
CyMMa, MOJIyYeHHBIX YMCe/l CHOBa paBHA CyMMe n TOJAps umaymmux duces. [lo jemme
9Ta CyMMa JeJUTCd Ha N, a, 3HAUNT, TepBoHavda bHasg CyMMa He JeJuTCd Ha Nn.



