CobecegoBatue B 7-ii maTemaTu4eckunini knacc 179 wkonbl 08.04.2023

3ama4da 1. [Ipamoyronsauk nepumerpa 2000 paspesan na 4 npsamoyronbauka I, 11
III, IV u aBe MHOTOyTO/IBHBIE YacT A U B, Kak cxeMaTUIeCKH MOKA3aHO HA PUCYH- I\
ke. [lepumerpsor npsmoyrosmbaukos 1, 1T, 111, IV ornocarces kax 1 : 3 : 5 : 7. Haiimure A
cymmy repumerpos duryp A u B. 111

Orset: 3000.

Pemenme. O6o3HaUNM 1IEpUMETD IpsiMOyToJbHUKA | uepes a. Torma cymmapHbIii 1e-
pumerp upsmoyroabaukos I, II, III, IV pasen 16a. Orcroga 16a = 2000, a = 125.
Ocrajocs 3ameruTsb, uto cymma nepumerpoB A, B, I u IV pasHa yaBoeHHOMY I1e-
puMeTpy OOJBITIOr0 TMPSIMOYTOJbHUKA, TIOSTOMY cyMMma TepumMerpoB A m B pasma
2-16a —a—T7-a=24-a=3000. 1

3amaga 2. VY lletu ecth jiBa KOMILIEKTA KApTOUEK ¢ ancaamu 1, 2, ..., 179. Moxuo jin pa3dburh 311 KapTouku Ha 179
map Tak, 9To0bl B KaXKJIOH Imape KapTOYKM ObLIN U3 Pa3HBbIX KOMILIEKTOB U JABaJd B CyMMe CTEIIeHb JIBONKU?

IT B

OrBer: MoxkHo.

Pemenne. Kaprouky 179 MOXKHO JOHNOJHUTH TOJBKO 70 256, 310 Oymer kaprouka 77. Torma Bce KapTodku oT 77
1o 179 pazobbém mHa maper: 179-77, 178-78, ..., 128-128, ..., 77-179. Cruenyromas cBobo/iHast KapTouka — 76, eé
jonoyiHuM j10 128: 76-52, 75-53, ..., 52-76. IIpomoskast gaJibire, moaydaem: 51-13, 50-14, ..., 13-51. Ocranocs
pasbuthb mepBble 12 kaprovek: 12—4, 11-5, ..., 4-12, u nakoner 1-3, 2-2, 3-1. &

3ama4da 3. B smuke jexkar 111 1mapoB XKEJITOro, CHHEro, YEpHOro u 6e10ro npera. Ecim, He ToArIsiAbIBas, BHITAIUTD
100 mrapoB, cpenu HEX 00s13aTENILHO HaliyTcs 4 mapa pa3HbIX I[BeTOB. Kakoe HamMEHBIEe HUHC/IO IMAPOB HYKHO
BBITAIIATD, HE MOATJIAABIBAA, 9TOOBI Cpeau HUX HaBEPHsIKa HAIJINCH 3 IIapa Pa3HbIX IIBETOB?

OTrBer: 88.

Pemenwne. Eciu Bapyr mapos kakoro-to npeta 11 uiau Menbiie, To O6yjer MOKHO BhiTanuThb 100 mapoB He moctaBas
mapbl JAHHOTO I[BeTa. SHAYWT, IIApOB KarXKJ0ro mpeTa XoTs Ob1 o 12. IIpeamosoKum, 9To IMapuKu M0 I[BETaM Pac-
npegemanch Tak: 12, 12, 12, 75. Torma MoxkHO goctarhb 75 + 12 = 87 mapukoB Tak, YTOOBI cpeau HUX He OBbLIO 3
IIapOB Pa3HBbIX [IBETOB. 3HAYUT, OTBET TOYHO OOJIbIIE 87.

HokaxkeMm, 9To 88 MapoB OY/IET JIOCTATOYHO. 3aMETHM, UTO He B3ATBHIX IIapoB Bcero 23. Hukakue jBa 1iseTa Tyaa
He TIOMEIIAIOTCs TeJTUKOM (TakK Kak IMapoB KayKJOro IBeTa He MeHee 12); mMo9ToMy Cpejii B3sAThIX 88 IPUCYTCTBYIOT
xoTs1 661 Tpu 1BeTa. WM

3amaua 4. Ha mocke 179 x 179 crost 4 puimkn: aBe 9€pHbIE — B IMPOTUBOMOJIOXKHBIX yIJIAaX JOCKW, HA OIHON aua-
FOHAJIM, U JIBe Oejible — B JBYX JIPYIUX IIPOTUBOIIOJIOXKHBIX yIJIaX JOCKHU, Ha JIPYTOoil JUaroHa/d. bejble u 4épHbIe
XOIIAT IO OvYepen, HaunHaoT Oesbie. KaxkapiM xomoM Jirobast ojHa u3 (QUINEK OJHOrO IBETa CABUTAETCA Ha JIIOOYIO
coceIHIOI (110 CTOPOHE) CBOOOIHYIO KJIETKY. Bejible (DUIKU CTPEMsITCsI TIOTACTb B JBE COCEJIHUE 110 CTOPOHE KJICTKU.
MoryT it 4€pHBIE TAPAHTUPOBAHHO UM IIOMENIATh !

OtBetr: MoryT.

Pemenne. l3navanbno Bce UIIKU CTOSAT B BEpIIMHAX IPSIMOYTOJBHUKA (MCXOIHOrO KBapaTa). UépHbie MOryT OT-
BedaThb Ha XOJI O6eJIbIX TAKUM 00pa30M, 9TO0ObI B pe3y/ibTare Xola (DUIIKKA OCTABAJMCh B BEPIINHAX IPSAMOYIOJIbHUKA.
Hampuwmep, eciin Gejible JBUTAIOT BEPXHIOK MPAaBYIO (DUIIKY HAJIEBO, TO B OTBET HYKHO IOJIBUHYTH HUXKHIOIO IIPABYIO
duiiky HaseBo. A ecym Oejible JBUTal0 €€ BHU3, TO HYXKHO JIEBYIO BEPXHIOI (DUINKY IOABUHYTH BHU3. B pesysbrare
BCET/1a MOC/Ie X018 Y6PHBIX (DUITKK OyIyT HAXOAUTHCA B BEPIIUHAX IPAMOYTOJIbLHIKA, a OeJible — Ha IHArOHAJM STOTO
[IPSIMOYTOJIHUKA, IIO9TOMY HUKOT/Ia He CMOTI'YT OKa3aTbCs B cocequnx Kiaerkax. M

3amaga 5. [lan npsmoyrossuauk ABC D. Ilpsmast [ nemur cropory AB B otHomenun 1 : 3, a cropony AD — B 0THO-
mennn 1 : 5, canras or Bepruabl A. B KakoM oTHOMEHNE 9Ta TpsiMast JeauT guaronanb AC?

OtBer: 1 x 9. Al P 3 B

/

Pemenne. Hapucyem npsiMoyro/ibHYIO CETKY, KOTOPAs JICJTAT CTO- 1/
pory AB ma 4 yactu, a cropory AD — ua 6. [IpoBeném cepuro
JIMHUI, TapaJjieIbHbIX TPIMOit [: 11t 9Toro OyaemM KaxKIblil pa3 5
CJIBUTATHCS HA OJIHY YETBEPTH CTOPOHBI AB BIpaBo W Ha OJHY
EeCTYI0 CTOpOHBI AD BHU3. DTH HapaJjjiebHble JTUHIH HaXO-
JIATCS Ha, OJHOM U TOM YK€ PACCTOSIHUM JIPYT OT JIPYra, MO3TOMY 64
nensit quaroranb AC Ha papable yactu. [lorpebyercst 9 mHwMiA,

KOTOpbIE pa300bioT auaronajisb Ha 10 gacreii. [TosTomy mnpsimast

[ paszobnéT auaroHans B oTHomrennu 1 K 9. M




3amaga 6. B TypHupe 1o Boseiibosy 5 KOMaHI CHIMPAJId KaXKIasl ¢ KaXKIoi 1o omHoMy pasdy. Huubux B Boseiiboste He
onBaeT. O6oznaunm yepes A, B, C, D, E kojudecTBa 1106€e/1, OfepKaHHbIX STUMI KOMaHIaMH, a 4epe3 a, b, ¢, d, e
— kosmdecTBa nx nopazxkennit. Joxazkure, uro A2 + B2 4+ C? + D? + E? = a® + b> 4+ 2 + d? + €.

Pemenne. Ham usBecrro, uto A=4—a, B=4—-b,C=4—c¢, D =4—d, E =4 — e (kax/Jas KOMaH/a cbirpaja 4
urpel), u A+ B+ C+ D+ E = 10 (6b110 chirpano 10 marueii). Torma

A+ B4+ C?+ D*+ B — (a* + 0+ +d*+-e?) = A2+ B*+-C* 4+ D*+E*—(4—A)*—(4—-B)?>—(4—C)*—(4—D)*~(4—E)* =

=84+4+8B+8C+8D+8FE—-16—-16—-16—-16—-16=8-(A+ B+C+D+E—-2-5)=0
|

3aga4da 7. [Ipu Kakux HaTypaJIbHBIX 1 KBaJIPATHBIA OCTPOB MOXKHO Pa3bUThL Ha 7 HPSIMOYTOJIbHBIX YIaCTKOB OJIMHA-
KOBOH IJIOMIA U U C OJIMHAKOBON JIMHOI Geperosoil jmHum?

Omser: Ilpun=1,n=2un=4.

Pemenune. Ilpun = 1 gennuTsb He HYKHO, IPU 1 = 2 pa3aejnM KBaIpaT IIOMoJaaM, Ipu N = 4 — Ha 4 paBHBIX KBaIpaTa.

JlokazkeM, UTO IPU OCTAJIBHBIX 7 9TO HE IOJIYIUTCH.

[IycTh aumuna cTopoHbl OCTPOoBa 1 1 MbI pa3pe3aJjii OCTPOB Ha 1 MPAMOYTOJLHBIX KYCKOB. Toria mIomga/b 0JIHOT0
IPSIMOYTOJIBHOIO KyCKa paBHa 1/n, a JjmmHa GeperoBoil JIMHUU, NPUHAJJIEXKAIIAs OJHOMY MPSMOYTOJBLHOMY KYCKY
paBHa 4/n.

Eciin omuH 3 KyCKOB COJIEPXKUT XOTsi ObI TPU BEPIIUHBI KBAJPaTa, TO OH COMEPXKUT U UE€TBEPTYIO, TO €CTh 3TO
[eJTUKOM KBaJIpaT, 3HAUUT, n = 1.

Ecnu onnn n3 KycKOB COZIEPYKUAT POBHO JIBE BEPIIMHBI KBa/IpaTa, TO OH UMeeT pa3Mepbl 1 X a, MPUYIEM BBITTOJTHEHBI
pasencrBa 1 +2a =4/n,1-a=1/n, orkyna 1 +2/n=4/n, un = 2.

Eciin kakoii-To M3 KyCKOB HE COJIEP2KHMT HU OJIHOW BEPINUHBI KBajpaTa, TO OH UMeET JIuOO POBHO OJIUH KYCOK
GeperoBoii iuHuM, JTUOO ABA HA ITPOTUBOIIOJIOXKHBIX CTOPOHAX.

Bo BropoMm cirydae obe cTOPOHBI IPSIMOYTOJILHUKA, BBIXOJSINE Ha Geper, paBHBI 2/n, a HepPHeHAUKYIsIPHbIE UM
CTOPOHBI paBHbI TOra 1/2 (4T06bI IIIOMIAL PaBHSJIACH 1/n), HO OHU Ke paBHBI 1 (Tak KAK COEIUHSIIOT TPOTHBOIIO-
JIOXKHBIE CTOPOHBI KBa/[paTa) — IIPOTHBOPEYHE.

B mepBom ciydae CTOpOHA NPSIMOYTOJIbHUKA, BBIXOJsINas Ha Oeper, paBHa 4/n, a NeplHeHIUKy/spHas el CTo-
pona pasna 1/4 (4robbl mwiomaap O6buia paBaa 1/n). 3HaUUT, Takue MPSIMOYTOJBHUKH B «IJIyOUHY» UMEIOT pasMep
0b6st3aTesIbHO 1/4, T09TOMY HEHTD KBaJpaTa B TaKOil IPSMOYTOJBHUK MONACTh HE MOXKET. SHAYWUT, IEHTD KBaJpaTa
COJIEPKUTCS B KAKOM-TO IIPSMOYTOJIbHUKE, COIEPKAIIEM BEPIIUHY KBAJIPATa, a TOTJA ILJIOMAIb 9TOI0 KyCcKa He MeHee
1/4. 3uaunT, JyiMHHAS CTOPOHA TPEIBIILYIIEro KycKa («rayOunsl» He Gosiee 1/4) paBHa He MeHee 1, 4TO HEBO3MOXKHO.

Ocrasrmmiicst cirydaii — KOrjia Bce YIaCTKHU COJIEPYKAT POBHO OJ[HY BepIIHHY KBajpaTta. Ho 9T0 BO3MOKHO TOJIBKO
B ciaydae n =4. H




