OauMmnumaga MKOJbHUKOB «JIoOMOHOCOB» 110 MaTeMaTuke
BakJsrounTesnpubiii 3ran 2018 /2019 yuyeGHOro roga aJis 7—8 KJIaccoB

Bamaua 1. Y Mumu ectb HaAOOp M3 AeBATH KapTodeK ¢ OykBamu ciaoBa «/IJOMOHOCOB». Ha
000POTHOI CTOpPOHE KaxK/0il kaprouku Muina nHanucas 1o nudpe Tak, 4To Ha KapTodKax C OJuHa-
KOBBIMH OyKBaMu 1uMpPbI OJUHAKOBBI, 8 Ha KAPTOYKaX ¢ pa3HbIMu OyKBaMu — pazjandnbl. [Ipu sTom
0Ka3aJIOCh BEPHBIM PABEHCTBO

O O
M43 TO+H+ 5 =OB,

B KOTOPOM 00€ BXOJISIINE B HETO ApoOU SIBJIAIOTCS MpaBuabHbIMU. Kakue miudpsl Mor Hanucarh Muria
na kaproukax’! Haiigure Bce permenmusi.

Omeem: 8 + 3 +24+9+ 6= 20 ¥ BapHaHTBI, B KOTOPBIX II€peCTaBJICHbBl MecTaMU Tapbl nHdp 8 u 9,
3 u 6.

Pewenue. JleBast 4acTb OKa3aBIIErocs BEPHBIM paBeHCTBa MeHblne Bejuduubl 10 +9 + 10 = 29, a
3HA4nT, ndpa, coorBercTByomas Oykse «O», MOXKeT OKa3aThCs AN00 eauHuIel, b0 aBoiikoii. [1pn

3TOM JIOJIZKHO BBITIOJHATHCS PABEHCTBO M +— = 1. Orcroga caemyer, 910 HA KapTOUuKe ¢ OyKBOi «O»

C

MOXKeT OKa3aThCsl TOJTHKO Iudpa 2, a 3HAYUT, Ha KapToukax ¢ OykBamu «M» u «C» Hamucamsl (B
Jr06oM nopsijike) mudper 3 u 6. B rakom ciaydae ciupaseyuso nepasenctso JI+H + 142 > 20, u3
KOTOPOT'0 BOCCTAHABINBAIOTCS 3HAYEHUS (P Ha OCTABIINXCA KapPTOUIKAX.

2 2
Omeem x sapuarnmy 2: 8 + = + 2 4+ 9 + — = 20 u BapuaHTbl, B KOTOPBIX IEPECTABICHbI MECTaMHU

3 6
napot mudp 8 u 9, 3 u 6.

Bagaua 2. Yo6eaurech, uro 1009 = 152 + 282, u npejcrasbre unciao 2018 B BHJe CYMMBI JIBYX
KBa/IpATOB HATYPAJIbHBIX UHCEI.

Omeem: 2018% = 132 4 432,

Pewenue. lannoe B ycjioBun paBeHCTBO poBepsieTcst Herocpeicteenno. [Iycrs a = 15, b = 28. Tora
1009 = a® + b2, 2018 = 2a® + 2b* = (a + b)* + (a — b)? = 132 + 432,

Omeem % eapuanmy 2: 38662 = 292 + 552

Sanaya 3. B mpamoyroasaom Tpeyroabauke ABC ¢ mpambiM yriiom C' IpoBeieHBl OHCCEKTPHCA
BD u Boicora C'H. 13 Bepmunbl C' #a Ouccekrpucy BD onyien nepuenaukyiasp C'K. Haiigure
yron HCK, ecoiiu BK : KD =3: 1.

Omeem: 30°.

Pewenue. Tlycts M — cepenuna BD. Torma C'M — mennana mpsiMOyTroIbHOTO Tpeyroabauka C' BD
un CM = MB = MD. Kpome toro, CK saBnsiercss BeicOTO# u Meauanoit tpeyronbauka MC D,
nodromy MC = CD wu tpeyroabuuk CM D pasuocroponnnii. Torma ZCDM = 60° u ZCBM =
ZCBD = 90° — 60° = 30°, caemoBarenbno, Z/CBA = 2/CBD = 60°. Orciona Z/BCH = 30°,
ZHCK =90° — 30° — 30° = 30°.

Omeem « sapuanmy 2: 30°.



3amaua 4. CrpeJsiounble Yachl MOKa3bIBAIOT POBHO Yac. KoMmap m Myxa cuadT Ha OJIMHAKOBOM pac-
CTOSHHUM OT TeHTpa Ha JYacOoBON W MUHYTHOM CTpesKaX COOTBETCTBEHHO. Korma cTpesKl cOBIAIAOT,
HaceKOMble MEHSI0TCd MecTaMu. Bo CKOJTBKO pa3 paccTosdHHe, KOTOPOe 3a MOJCYTOK MPeoIoae] Ko-
Map, OOJIbIIle PACCTOSHUS, KOTOPOE IIPEOI0/IeIa 38 ITO Ke BpeMs Myxa?

Omeem: 83/73.

Pewenue. Komap u Myxa JBHZKYTCs IO KPYTy. 3a HepBbiil gac komap npeojoseer 11/12 sroro kpyra
(B HadvaJe ObLJI HAa 9aCcOBOH CTPeJKe, YKa3blBaloleil Ha Jac, B KOHIE — Ha MUHYTHOM, yKa3bIBatoIei
Ha 12). 3a Bropoit gac komap mpeojoseer 3/12 kpyra (6bL1 HA MUHYTHOI, yKa3bIBatoIeil #a 12, cras
Ha 9acoBoii, ykaspiBawlieii Ha 3). Takum o6pazom, Komap mpeoaosen 14/12 kpyra 3a mepBble 2 gaca.
Ba ciegyromme 2 yaca OH Takxke mpeogosieer 14/12 kpyra, u 1. 1. [omyunwm, uro 3a 10 yacos oH
upomén 5 - 14/12 = 70/12 kpyra. OauHHAAIATHI YaCc HAYMHAETCA € TOIO, YTO KOMap Ha 4YacOBOIl
crpesike, yKasbiBatomeil Ha 11, muHyTHas ykaseiBaer Ha 12. Komap 3a sror gac npogenaer 1/12
KpyTa ¥ B KOHIE OKayKeTCsl Ha MUHYTHOW CTpejKe. 3a TOCAeIHUN, JBEHAMNATHI 9ac MUHYTHAS W
JacoBas CTPeJKH He BCTpeTdTcsd, KoMap TpoiiéT oamH KpyT. VTak, 3a MoJcyTOK KOMap MpeoaoeeT
paccrostane A = 70/12+1/1241 = 83/12. AHATOTUIHO pACCyKIast I MYXH, HOIYINM PACCTOSTHAE
B=5-(2/124+10/12) + 1+ 1/12 = 73/12. Orciona naxogum A/B = 83/73.

Omesem x sapuanmy 2: 72/71.

3amaua 5. Kaxkayio kjeTky Tabaunbl 3 X 3 paCKpaluBaioT B OJUH U3 TPEX MBETOB TaK, YTO KJIETKH,
uMerorue o0NIYI0 CTOPOHY, IMEIOT pa3HbIil 1BeT. Cpen BceX BO3MOXKHBIX TAKUX PACKPACOK HalInuTe
JIOJIIO T€X, B KOTOPBIX UCHOJB30BAHO POBHO /1B IIBETA.

Omeem: 1/41.

Pewenue. LenTpasbHyio KJIETKY MOXKHO PACKPACHTD B JII000I M3 TPEX IIBETOB, HA30BEM STOT IBET a.
Kaxk 1yt u3 4ersbpéx KJIeTOK, UMEOIuX OOIyI0 CTOPOHY C IMEHTPAJIbHON, MOKHO PACKPACHTD B JIIO-
0oit u3 AByX ocraBmuxcd nBeToB. [lycTh KeTKa, pacrnosioxKeHHas HaJl MEHTPaJbHOI, pacKparieHa
B 1BeT b. Tpernit niBeT HazoBéM c. PaccMoTpuM BCeBO3MOYKHBIE BAPUAHTHI PACKPACKH KJIETOK, HMe-
IOMKX OOIIYIO CTOPOHY C HMEHTPAJbHOM, ¥ 3aKOIUPyeM HX CTPOYKaMu u3 OYKB b U ¢, KOTOpbIE Ha-
YHUHAIOTCA ¢ OYKBBI b, a 3aTeM COOTBETCTBYIOT I[BETaM 3THUX KJETOK, IIPOOEraeMbIX IPOTHUB YacOBOM
crpenku. Hanmpumep, packpacka

Oy/eT 3aKOAUPOBaHA CTPOUKOH beeh.

PaccmorpuMm s100y10 yIJIOBYIO KJIeTKY. Ecam naBe KjaeTku, uMeromnue ¢ Heil 0OIIyI0 CTOPOHY, pac-
KpallleHbl B OJIMH IIBET, TO YIJIOBYIO KJIETKY MOYKHO PAaCKpacHTh AByMs crocobaMu. Ecim ke 3Tu 1Be
KJIETKH PACKpPAIIeHbl B Pa3HbIe I[BETA, TO YIJIOBYIO KJIETKY MOXKHO PAaCKPACUTh TOJIBKO OJHUM CIIOCO-
oom. CocraBuMm Tab/uity, B KOTOPOil Jijist KazKJI0il n3 8 MOJIyUYeHHBIX KOAUPYIOMUX CTPOUEK yKaKeM
YUCJIO PACKPACOK YIJIOBBIX KJIETOK.

bbbb | 16 || bbeh | 4 || bebb | 4 || beeb | 4
bbbe | 4 || bbee | 4 || bebe | 1 || beee | 4

Taxkwum 06pa3oM, HCKOMOE IHCJI0 PACKPACOK PABHO IMTPOU3BEIEHUIO TUCJIA CIIOCOOOB PACKPACUTH IICH-
TPAJBHYIO KJIETKY Ha YHCIO CIOCOOOB PACKPACHTD KJICTKY, PACIONOKEHHYIO HAJl IMEeHTPATbHOM, Ha
CYMMY YHCeT HOCTPOeHHO# Tabuumpl: 3 -2 - (16 +6 -4 + 1) = 246.

Yucso ke JABYyXIBETHBIX TabJjuIl, paBHO 6, TaK KaK I[BET NEHTPAJILHON KJIETKH B TOM CJIydae
COBIAJAET C IBETOM YIVIOBBIX KJIETOK, & /s KJIETOK, HMEIOMHUX OOLIYI0 CTOPOHY € IEeHTPAIBLHOI,

BCer'/la €CTh JABa BO3MOXKHBIX BapUaHTA. OTCIO,ZL& moJjiydaeM, 4TO UCKOMO€ OTHOIIIEHUE PaBHO ﬁ

Omeem % sapuanmy 2: 40/41.



3amaua 6. 113 24 oquHAKOBBIX JIEPEBIHHBIX KYOUKOB CKJIEU/H «TPyOy» — KyO
3 X 3 X 3 ¢ yOpaHHOIl «Cep/IeBHHON» U3 TPEX KyOUKOB (CM. pHCYHOK). MoxkK-
HO JIM B KaXKJIOM KBaJIpATHKE HA IIOBEPXHOCTH «TPYOBbI» IMPOBECTH JHATOHAID
Tak, 9TOOBI MOJYUIUICSI 3AMKHYTBIH yTh, KOTOPBIH HU Yepe3 OIHY BEPIINHY He
HPOXOJIMT JABAKIBI!

Omeem: Her.

Pewenue. JInaronaseii Ha 1MOBEPXHOCTH <«TPYObI» CTOJBKO »Ke, CKOJILKO I'paHeii KyOMKOB Ha 3TOI
noepxHOoCcTH: 4-9+2-8+ 12 = 64. Hecamonepecekatomuiicst 3aMKHYTHIH Ty Th, TTPOXOISAIINI 110 BCEM
JTHATOHAJISIM, JIOJIZKEH COJIEPZKATH CTOJBKO Ke BepIiuH. BeprimH Bcex KyOHKOB Takzke 64 (deTnipe
«cJ10s1» 1o 16 BepIuH — 3a/1eficTBOBAHBI BCE Y3JI0BbIe TOUKE Kyba 3 X 3 X 3). Packpacum ux B 4€épHBIT
u OeJiblil 1BeTa B MIAXMaTHOM IMOPsI/IKE: YV KaxK/JI0f BepIInHbl coce/iHue Jpyroro nsera. [logyaurcs 1o
32 BepInHBI KazKJA0To 1Bera. Ho MCKOMBIi 1TyTh MOYKeT MPOXONTh TOJHKO Yepe3 BePIIUHBI OHOT'O
IBeTa, U MO3TOMY MOYKET COAeprKaTh He Oojee 32 anaroHasieii.

Omeem % sapuanmy 2: Her.

3anaya 7. Ha crome ynexxar KapTouky ¢ 9ucaamMu oT 1 10 8: oHa KaPTOUKa ¢ YUCJIOM 1, TBe ¢ YUCTIOM
2, Tpu ¢ uncaom 3, u T. 1. [lers u Baca moouepéamo 6epyT mo oHOi KAPTOUKE U CKIAJBIBAIOT B OJTHY
kosiony (Haunuaer Ilerst). Tlocie ogepenoro xona Bacu Tlers moxker ckaszaTh «CTOI», U TOI/A BCe
HEBBIOpAHHBIE KAPTOUKH yOUPAIOTCS CO cTosa, a najee Baca u [lera moodyepéano Buibupaior Jirobbie
KapTOYKU U3 MOJIYYUBIIeiics KOIoAbl (HadnHaeT Bacst) M BBIKJIQIBIBAIOT UX HA CTOJI CJIeBa HAIIPABO.
Ecaun mocste Toro, kKak Ha CTOJ OY/IeT BBLIIOXKEHA MOCJEIHss KapTOIKa, NOJIYUInBIIeecs YACI0 OyIeT
SABJIATHCS PA3HOCTBIO KBAJPATOB KAKUX-TO MEJTBIX duces, mobexaaeT Bacs, nnaue modexmaer Ilers.
MozkeT Jim KTO-TO U3 UIPOKOB JEHCTBOBATHL TaK, YTOOBI 0OecednTh cebe BBIUIPBIIT HE3ABUCUMO OT
JteficTBuil 1pyroro?

Omsem: Ja, moxer (Bacs).

Pewenue. Bo-1iepBbIX, 3aMeTUM, YTO B BHJIE PA3HOCTH KBAJIPATOB IEJbIX YUCE IPEJICTABUMO JTI000€
HEUETHOE YUCII0, TaK Kak 2k + 1 = (2k + 1) — k%, n moboe uucsio gendmeecd Ha 4, Tak Kak 4k =
(k+1)*>—(k—1)2. Bo-BTOPHIX, B CIITy YCIOBHUIA 3a1a41 MOCJIEIHIO KAPTOUKY U3 CTOIKH OYIeT KIaCTh
[Tersi. Ecom cpejin JiByX ocTaBIInXcs B KOHIE udp ecTh X0Td Obl 0jiHa HeuérHasi, Baca ocraBut eé
[Tere u Beiurpaer urpy. Ecinm cpenm aByx ocraBImuxcs B KOHIE @ OCTAJTNCH TOJBKO IETHBIE, 1
xoTs1 ObI OjiHa U3 HUX jgenanTtcsa Ha 4, To Bacs ocrapiasier [lere kaprouky ¢ mudpoii, nensmieiica Ha 4,
U TaKzKe BBIUTPBIBaeT urpy. CiemnoBaTelbHO, € IMHCTBEHHBIN ciydaii, Korja [lera MoxKeT BBIMTDATH,
9TO KOIJIa B KOHIIE OCTAIOTCS JBe YETHBIE NUMPHI, He Aessiiecd Ha 4.

Hazosém nudpst, gensiuecs #Ha 4, n He9éTHBIE TUMPHI «XOPOITUMEY, 8 OCTAJIBHBIE — ILJIOXIMU».
3aMeTnM, 9TO UCXOAHO KAPTOUYEK C «XOPOITUMUy Iudpamu OoJIbIle, MO3TOMY B TEPBOI 9aCTH UTPHI
Bacs Bcerga Moxker BHIOMpPATH KAPTOUYKH C «XOPOUUMUY MHU(pPaAMu, TOTIAA B IOy IUBINEICS CTOMKe
ux Oymer He MeHbIe 1mojoBuHbl. Eciau Baca Bcerya Oyner KjacTh Ha CTOJ KapTOUYKHU € «ILIOXUMU»
nudpamu, MoKa OHH €CTh, TO B KOHIIE, CPEJIH JIBYX OCTABIIUXCSA KapTOoUeK OyIeT 1o KpaiiHeil Mepe
omHa ¢ «xoporreity mudpoii, 1 Baca Buiurpaer.

Omeem % sapuanmy 2: a, moxer (Ouis).



