LIl YPAJTIbCKUI TYPHUP IOHBIX MATEMATHKOB. MDKEBCK, 02-08.11.2018
MATEMATHUYECKASA OJIUMIINAJIA 03.11.2018

3AJIAHUSA JIJIS 6 KJIACCA

1. Augpeii, bopuc u Hukonali yyacTBoBasii B cOpeBHOBaHMU 1O Oery. Bce Tpoe
CTapTOBAJIM OJIHOBPEMEHHO, M KaXIbli Oeal ¢ MOCTOsIHHOM ckopocThio. Korma
dbunnmmpoBan Hukonail, Anapero ocraBanocs euie 15 metpos no dunuma, a bopucy
— 35 metpoB. Korna ¢punummposan Auapeii, bopuc 611 B 22 MeTpax oT (puHHIIIA.
Havinure nmuny nqucraHiuu.

2. Y Exuka ectb 18 0IMHAKOBBIX Ha BHJ MOHET, CpEIu KOTOPHIX 17 HACTOSIIMX,
KOTOpBbIE€ BECSAT MOPOBHY, U OAHA (hanblIuBas, KOTOpas Jierye ocraibHbiX. Bce oHun
BMecTe BecaT 214 r. Kak-1o pa3 Exuk moTepsit 1B MOHETBI, U TENIEPh BCE OCTABLINECS
B cymMe BecsT 190 r. CKoJIbKO BECHUT (pasibIliBasi MOHETa?

3. Cepexa BbIOpan HECKOJNBbKO HaTypaibHbIX unced oT 1 mo 100. Okasamoch, 4TO
CyMMa HUKakKHX ABYX M3 HHUX He nenurcs Ha 101, a cyMMa HUKakuX TpeX W3 HUX HE
nenutcs Ha 100. Kakoe HanboJibliiee KOJIM4eCTBO YMced MoT BeiOpaTh Cepexa?

4. Ksagpar 8x8 mokpameH B 2 1BeTa B IIaXMaTHOM Topsanke. Paspernaercs
MepeKpalImBaTh BCE KICTKU NPSIMOYTOJIbHUKA 2x3 Wiu 3x2. JIOKaKuUTe, YTO TaKUMU
ONepalMsIMU HENb3S BCIO JOCKY CIIENaTh OJTHOLBETHOM.

5. HarypanbHoe umcino oxanumBaercss Ha 20180. Ilycte A — cymma Bcex ero
nenurenei, okanunBaromuxcs Ha 1, B—mna 2, C —na 3, D — Ha 5. [lokaxure, 4ToO:
a) (3 6bamnna) A+C = D. b) (4 6anna) A+B+C = D.
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3AJIAHUSA JIJIS 7 KJIACCA

1. Kapncon noctaBui B psia 10 cunux, 10 KpacHbIX U OHY 3€JIEHYIO TapEKy B KAKOM-
To mopsiake. Ha stux tapenkax B cymme jexxuT 200 kKoH(DETOK, MpUUeM Ha Kaxaon
Tapelsike JIEKUT XOTs Obl ogHa KoH(eTka. M3BecTHO, 4TO mpaBee OJHOM U3 CHUHUX
TapeJioK JEKUT 72 KOH(DETKH, IeBee OAHON U3 KpacHBIX — 129 koH(]eTOK, a Ha 3e1eHOM
— MEHbIIIE, YeM Ha Jr000i pyroil. CKOIBKO KOH(PETOK MOXKET JIeKaTh Ha 3€JCHOU
Tapenke? Haliiute Bce OTBETHI U JOKAKUTE, YTO APYTUX HET.

1
2. Yucna a u b (He 00s13aTeNbHO 11eTIbIe) YAOBIECTBOPSIOT ABYM YCIOBHSAM: @ + b =7,

1 . 1
b+ = =5. Haiinure Bce 3HaueHMs, KOTOPBHIE MOXKET MPUHUMATH BhIpakeHue ab + 5
a a
3. Ha mmockoctu ormeueno 60 touek. M3BecTHO, uTO 39 M3 HUX JI€KAT HA OJHOM
MpsIMOM, a ocTanbHble 21 Ha 3TOM mpsAMOM He nexar. Jlokaxure, 4to 3Tu 60 Touek
MO>HO pa30uTh Ha 20 TPOEK TaK, YTOObI TOUKHU U3 OJJHOU TPOUKH HE JIEKaIN Ha OJTHON
MIPSMOM.

4. HarypanbHoe unciio okanuuBaetcs Ha 10. [Iycte A — cyMMa Bcex ero aenuTenen,
okaHumBarommxcsi Ha 1, B—mna 2, C—mna 3, D —mna 5. Jlokaxure, uro A+2B+3C < D.

5. KBagpar 11x11 paspe3anu Ha Z-TeTpaMUMHO W €AMHUYHBIC KBaJIPATHUKHU.
Kakoe HammeHbIllee YUCIIO €IMHUYHBIX KBAJPATHKOB MOXKET OBITh B TaKOM
paspe3aHuu? Z-TeTpaMruHO MOKHO TTIOBOPAYMBATh U MIEPEBOPAYNBATD, IPUMED
JIBYX PacloyIOKeHUH Z-TeTpaMHHO MOKa3aH Ha PUCYHKE.
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1. Yucna a u b yI0BIETBOPSIOT YCIOBHIO L+L =1. Kakue 3Ha4eHUsI MOXKET
b+1 a+1
a b 1
HpI/IHI/IMaTB BI:Ipa)KCHI/Ie _ 7
a ab

2. Ha xomibiieBoi gopore JIMHOM 7 KM pacronokeHbl 7 kade. PaccrosHue mMexmy
cocenuumu kape — 1 kM. Kupumn npomHcnekTrpoBan Bce Kade, HaunHasa ¢ Kade
«Crapt», IBUTasChb MPOTHUB YacCOBOM CTPEJIKH, TaK, YTO JJIMHBI BCEX IIECTH €ro
nepee3ioB ObUTH pa3iudHbl. OKa3aloCch, YTO CaMO€ OOJIBIIIOE PACCTOSHHUE, KOTOPOE EMY
MIPUIILUIOCH TTPOeXaTh OT OJHOTO Kade /10 ciemyromero, paBHo S. Kakoe HanmMmeHblIee
3HaYEHUE MOYKET UMETh S?

3. Otpesku AB, BC u AD uMmeroT oauHaKoOBYIO JTMHY, U Touka D mexuT Ha oTpeske
BC. Hokaxwure, uto cepeauHHbIi neprneHaukyssip k DC, ouccektpuca yrina ADC u
npsmast AC mpoxo T 4epe3 OJIHy TOUKY.

4. Ksampar 8x8 mokpamieH B 2 IBeTa B IIaXMaTHOM mopsake. Paspemaercs
MEPEeKPaIINBaTh BCE KJIETKH MNPSIMOYTOJIbHUKA 2x3 miu 3x2. JloKaXKuTe, 4TO TaKUMU
onepauysMU HeJlb3s BCIO JOCKY CAEIaTh OAHOLBETHOM.

5. JlokaxxuTe, 4TO Jis KaKJI0ro YETHOTO IIEJIOr0 a MOYKHO MOI00paTh OSCKOHEYHO
MHOTO HENBbIX b TakuM 00pasom, 4TobbI cpemy 4mcen Buaa U+au+b mpu mensix U
OKa3aJIOCh POBHO OAHO npocToe. (HamoMHuM, 4TO BCE MPOCTHIE YUCIA HATYPAJIbHBI. )

Ilpumeyanue. 3amaua 5 chopMmyaupoBaHa 3/1eCh Tak, Kak ee Hajmo Obuto jmath. K
COXKQJICHUIO, TI0 HEJAOCMOTPY JKIOPH YYaCTHHKaM OJIMMIIUAJIbI OHa OblIa BbIJaHA B
(bopMmyIHpoBKe, T/1e YKciia a v b Obl1i Ha3BaHbI HE IIEJILIMHM, a HATypalbHBIMH. B Takom
BHJIC €€ HE CYMENH PEIIUTh HA YYaCTHUKH, HU, KaK BBISICHWJIOCH MO3KE, YWICHBI KIOPH.
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Pemienus 3aga4 o1uMnuaabl 6 Kjaacca

3anaua 1. Auopeu, Bopuc u Huxonau yuacmeosanu 6 copesHosanuu no 6ezy. Bce mpoe cmapmosanu
00HOBPEMEHHO, U KAdCObIL bedcan ¢ nocmosiuHou ckopocmoulo. Kozoa gunuwmuposan Huxonail, Anopero
ocmasanocs eue 15 mempos 0o ¢unuwa, a bopucy — 35 mempos. Kozoa ¢punuwuposan Auopeiti, bopuc oo 6 22
mempax om Qunuwa. Hatloume onuny oucmanyuu.

Ortser. 165 M. Perienue. IToka Anmpeti Oexan mociaendue 15 MeTpoB Aucranuuu, bopuc mpobdexan 35-22 = 13
MeTpoB. 3HauUnT, AHApeH Kaxkabie 15 MeTpoB qucTaHnmu oorousier bopuca Ha 2 Metpa. Tak Kak repe ocie AHIMH
15 metpamu Anzpeii ooronsin bopuca na 20 MeTpoB, oH K 3TOMy MOMEHTY Tipodexan (20:2)-15 = 150 meTpoB, u
JUTMHA AUcTaHImu paBHa 150+15 = 165 meTpos.

3aoaua 2. V Eosicuxa ecmv 18 00unaxosvix nHa 6ud monem, cpedu KOmopwvix 17 HACMOSWUX, KOMopbvle 8ecsm
NOpPOBHY, U 00HA Ghamvuueas, Komopas nezde ocmanvivix. Bee onu emecme eecam 214 2. Kax-mo pasz Eosicux
nomepsi 08e MoHemul, U menepb 8ce ocmasguiuecs 6 cymme gecsm 190 e. Cxonvko eecum panvuiusas morema?

Ortser. 10 r. Pemenne. 3amMeTnm, uto oOIIuMii BeC MOHET MOCTIE MOTEPH yMEHbIIIICA Ha 24 T. Jlomyctum, Exux
MOTEPSIT HACTOAIIYIO U (PaNbIIMBYIO MOHETHI. Torma HacTosmas MoHeTa BecuT Oomnbine 12 r. Ho B Takom cirydae
16 ocraBmMXCcsS MOHET MOJKHBI BecuTh Oosbine 12-16 =192 1, a onm Becar 190 T — mpotuBopeune. 3HAUUT,
MOTEePsiHBI ObUTM JIBE HACTOSIIMX MOHETHI. Torga Hacrosinasi MOHeTa BecHUT poBHO 12 r, a ¢anpmmBas —
214-17-12=10r.

3anaua 3. Cepeorca 6b10pan Heckoavko Hamypanvusix yucen om 1 0o 100. Okazanoce, 4mo cymma HUKaKux 08yx u3
Hux e denumcest na 101, a cymma Huxakux mpex u3z wux He denumcs Ha 100. Kaxoe nauboavuuee koruuecmeso yucen
moe evibpamo Cepedica?

Ortser. 50. Pemienne. Eciiu Cepesxa BeiOepeT Bce HedeTHbIe uncia oT 1 10 99, ux Oyzaet poBHO 50, 1 cyMMa ITIFOOBIX
Tpex u3 HuX He Oyxet aenutbes Ha 100, Tak kak OyeT HeYeTHOM, a cyMMa JIF00BIX IBYX He Oynet nenuthest Ha 101,
TaK Kak oHa ueTHa U MeHbIe 202, [lanee, pazoobeM uncia ot 1 go 100 Ha 50 nap, naromux B cymme 101: 14100,
2499, ..., 50+51. Eciu Ceperxa BeiOepet Oomnpire 50 gucen, TO B KaKOH-TO U3 Tap OH BBIOEpET 00a 4rcia, U OHH
nanyT B cymme 101. TTostomy Gombiie 50 uncen Cepexa BbIOpaTh HE MOT.

3anaua 4. Keaopam 8 x8 noxpawien 8 2 ysema 8 wiaxmamuom nopsioke. Paspewiaemcs nepexpawusams 6ce kiemku
npamoy2onvHuka 2 x3 unu 3x2. Jlokasxcume, 4mo makumu onepayuamu Heib3ssi 6Cto 00CKy coenams 00HOYBEMHOLL.

Pemenue. Pa3zo0nrem kBajipar Ha 15 mapannensHpIX AuaroHanei (uymHamu 1, 2, ..., 7, 8,7, ..., 1) 1 oTMETUM cpenu
HHX BCE KJIETKH KaXXI0H TpEThe, HaunHas ¢ epBoit (muHamu 1, 4, 7, 6, 3). 3ameTrM, UTO B IIAXMATHOM packpacke
I[BETa OTMEUCHHBIX JHUAroHajieil 4epelytoTcsi, TO €CTh JMAroHajJd HEYETHOH JUIMHBI TMOKPAIICHBI B OJIUH IBET
(morycTrm, Oenblif), a Y4eTHOM — B IPYTOW. 3HAYMT, OTMEUEHHBIX OelbIX KieToK 1+7+3 —HedeTHoe ncIio.

3aMeTHM Temephb, YTO KaK[as IepeKpacka MEHSEeT IBeTa POBHO JBYX OTMEUYEHHBIX KJIeTOK. [loatomy
KOJIMYECTBO OENIbIX OTMEUEHHBIX KIIETOK MPH KaXKJOW MepeKpacke JHO0 He MEHSETCs, €CH IepeKpaIlnBaroTCs
YyeTHas M Oejasi KJIETKH, JTUOO M3MEHSCTCS Ha 2, €CJIM MEePeKPaIMBaOTCs JIBE OJHOIBETHbIC KiIeTKU. [losToMy
KOJIMYECTBO OCJIbIX OTMEUEHHBIX KJICTOK BCerjia OyIeT OCTaBaThCsl HEUSTHBIM, U HE CMOXKeET cTaTh paBHbIM 0. To,
YTO KOJUYECTBO YEPHBIX KIIETOK TAKXKE HE MOXKET OKa3aThCs paBHBIM (), TOKa3bIBaEM aHAIOTUYHO, PAaCCMaTPUBAsI
npyroi HaOop u3 15 mapasuienbHBIX TUaroHaneH, e JuaroHaiau JUTMHBL 1 (TO eCTh yTIIOBBIE KIIETKH) MTOKPAIIEHBI
B YEPHBIN 1[BET.

3apaua S. Hamypanvnoe uucno oxanuugsaemcss na 20180. Ilyemv A — cymma 6cex ezo Oeaumenel,
oxanuusaiowuxcsa Ha 1, B — na 2, C — na 3, D — wna 5. Hoxaxcume, umo: @) (3 6awa) A+C =D.
b) (4 6anna) A+B+C =D.

Pemenue. Yucno N, okanuuBaromieecs Ha 20180, aenurcs Ha 5, a yncia, okaHunBaromuecs Ha 1, 3, 7 u 9, He gensarcs
Ha 5. [losTOoMy ecnu enmuTens yrcia N, OKAaHYMBAIOIIHMIICS Ha HEUETHYIO U(PY, HE PABHYIO 5, YMHOXKHUTH Ha 5, TO
TIOJTYYHTCS ISNTUTENb YHCa N, OKaHYnBaronmiics Ha 5. Takum o6pazom, D > S5E > E > A+C (3nech npearnocneanee
HEpPaBEHCTBO — CTPOroe, TaK KaK y 4uciia N ecTh AenuTe b 1, OKkaHunBaromumiics Ha 1, Tak uto E #0), rne E —
cyMMa JieTuTeNnel unciia N, OKaHYMBAOIINXCS HA HeYeTHBIE U(PEI, HE paBHBIC 5. DTUM pellieHa 3a/1a4a a). [lanee,
gucio N penurcs Ha 4, HO He menutcs Ha 8. IlodTOMYy BCSKMIA nenWTeNh YHciaa N, OKAaHIMBAIOIIMKACS Ha 2,
TTOJTyJaeTCsl JTMOO0 M3 JIEITUTENS, OKAaHIUBAIOIIETOCs Ha 1, YMHOKEHHEM Ha 2, JTHOO U3 IEITUTESI, OKAaHIMBAIOIIIETOCS
Ha 3, ymHo)keHueM Ha 4. Ilostomy B <2A+4C, orkyma A+B+C <3A+5C <S5E <D (3mech mpeanocieaHee
HEPaBEHCTBO — CTPOIOE BBU/IY HAJIMUMS ICIUTENs 1), 4To 3aBepIiaeT pelieHue 3a1a4uu 0).
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3anaua 1. Kapncon nocmasun 6 pso 10 cunux, 10 kpachvix u 00Hy 3en1enyio mapexy 8 Kakom-mo nopsoke. Ha
amux mapenxkax 8 cymme aexcum 200 KoHghemox, npuuem Ha Kaxicoou mapenxe jiedxdcum xoms Obl 0OHA
Kongemxa. Mzeecmno, umo npagee 00OHOU U3 CUHUX MAPENOK nedxcum 72 KoHgemKu, 1eeee 00HOU U3 KPACHbIX
— 129 konghemox, a na 3enenoil —meHwvute, yem Ha 1000 opyeot. CKOIbKO KOHpEMOoK Modicem 1exicams Ha
3enenol mapenxe? Haiioume 6ce omeemul u doxasicume, ymo opyeux Hem.

OtBer. Onna. Pemenue. Tak kak 129+72 > 200, cuHsis Tapenka, mpaBee KOTOPOH JISKHT 72 KOH(ETKH, CTOUT
JieBee KpacHOM, jeBee KOTopoit 129 KoH(EToK, 1 MeXIy HUMH €CTh XOTs Obl ofHa Tapenka. Konderku Ha
TapelsiKax, CTOSIIMX MEXAY YIMOMSHYTBIMH KpacHOW W cuHeid, B cymme 129+72 =201 yureHsl OBaXIbl, a
OCTaJIbHbIE KOH(ETKN — 10 OTHOMY pa3y. 3HAYMT, Ha BCEX ITHUX Tapesikax B CyMMe — ojHa KoHpeTka. Tak
KaK MyCTBIX TapeJIoK HET, TaM POBHO OJIHA Tapejka, M Ha Hel — oJHa KoH(deTka. DTa Tapenka — 3eyeHas,
WHaue 3elieHast Tapenka Obiia Obl mycTa.

1
Bapaua 2. Yucia a u b (nHe obOazamenvHo yenvie) y0081emMBOPAIOM O08YM VCIOBUAM.: a+5:7,

1 . 1
b+—==5. Hauioume 6ce 3nauenus, komopule mModxcem npuHumams vipadicerue ab+ e
a a

Ortser. 33. Peruenue. HepeMHO)KI/IB JABa HCXOAHBIX PAaBCHCTBA, ITOCJIC PACKPBITHA CKOOOK H TIPUBCACHUA

1
MOJI00HBIX YWICHOB Mojy4yaem ab+ 2 + _b =35, 4TO U JaeT HaM OTBET.
a

3apaua 3. Ha nnockocmu ommeuero 60 mouex. Hzgecmrno, umo 39 u3 Hux nesxcam Ha OOHOU NpaMoU, d
ocmanvhuvie 21 Ha smou npamou He nexcam. Joxaxcume, umo 3mu 60 mouex moducHo pazoums Ha 20 mpoex
mak, 4moosl MOYKU U3 OOHOU MPOUKU He IedHCanu Ha OOHOU NPAMOU.

Peurenue. [Tycts | — npsimasi, Ha koTopoit exat 39 touek. Bozpmem sro0bie 1Be Touku A u B, He nexaniue
Ha npsiMoii |, 1 1o6aBuM K HIM TOUKY ¢ TIpsiMoii |, He nexarryro Ha psmoii AB. OcrasbHbie 38 Touek, Iexanime
Ha npsiMoii |, pa3oObeM Ha mapsl ¥ JOOABUM B KXIYIO Mapy MO TOUKe, He Jexarieil Ha npsmoi |. [Tomyunm
rckomsie 20 Tpoex.

3anaua 4. Hamypanvrnoe uucno oxanuusaemcs na 10. Ilycme A — cymma 6cex e2o Oenumernet,
oxanuusaiowuxca va 1, B—mwna 2, C—na 3, D — na 5. Joxascume, umo A+2B+3C <D.

Pemrenne. Yucio n, okanumBaromeecd Ha 10, menmurces Ha 5, a yncna, okaHuMBaromuecs Ha 1, 3, 7 u 9, He
nensitest Ha 5. TloaTomy ecnmu nenmutens yucna N, OKAaHYMBAIOIIUICS HA HEYETHYIO IHU(pPY, HE paBHYIO 5,
YMHOKHTB Ha 5, TO TIOJIyYUTCS ISTUTENb Yncia N, okaHuuBaonuiics Ha 5. Takum o6paszom, D > 5E, rne E—
CyMMa JIeUTelel yncia N, OKaHIMBAIOIINXCS Ha HeUeTHbIE IU(PBI, HEe paBHBIE 5. Jlaniee, YMCIIO N IeTUTCs Ha
2, Ho He aenutcs Ha 4. [1o3TOMY BCSKHUE JIENUTENb YKCiia N, OKAHYMBAIOIIUICS Ha 2, MMOJy4YaeTcs U3 JCIUTEIIs,
OKaH4MBarouerocs Ha 1, yMHOkeHHeM Ha 2. 3HauuT, B = 2A, otkyna A+2B+3C < 5A+3C < 5A+5C < 5E < D, uro
1 TpeOOBaJIOCh 10KA3aTh.

3anaua 5. Keaopam 11x11 paspezanu na Z-mempamuno u eOouHuuHvle keaopamuxu. Kaxoe
HauMeHbuiee YUCI0 eOUHUYHbIX KBAOPAMUKO8 Modicem Oblmb 8 MAKoM pazpe3anuu? Z-mempamuro
MOJICHO NOBOPAUUBAMb U NEPEBOPAYUSAMNb, NPUMED O8YX PACNONONCEHUL Z-MempaMuHo NOKA3aH
Ha pucyHKe.

Ortser. 21. Pemenue. [Iponymepyem mo nopsiaky B kBajgpate 11x11 ropusoHTanu cHU3Y BBEpPX, BEPTHKAIN
CJIEBA HAIIPAaBO, U OTMETUM BCE KJIETKH, y KOTOPBIX M TOPU30HTAIIb, U BEPTHKAJIL UMEIOT YETHbIE HOMepa. Beero
OTMEUEHHBIX KIETOK MOIY4MUTCs 25, U B KaXKAOM Z-T€TPAMUHO JIEXKUT POBHO OJIHA OTMEUYEHHAs KIIETKa.
3HauuT, Mbl MOKEM Pa3MECTHThb B KBajJpaTe He Ooiiee 25 Hemnepecekaromuxcst Z-rerpamuHo. VX cymmapHast
mwiomanas — 100, moatomy y Hac He MeHblie 21 enuHuaHOrO KBagpaTtuka. Ilpumep Ha 21 kBagpaTuk: MocTUM
11 emMHTYHBIME KBaJIpaTUKaMH BCIO HIKHIOIO TOPH30HTAITh, OCTABIIIYIOCS JacTh kBajpaTa 11x11 pazouBaem
Ha 5 nonocok 11x2 u Kakayro MOCTUM ISIThI0 Z-T€TPaMMHO, NOYYaIoLUIUXCs APYT U3 Ipyra CABUIaMU BJIOJIb
JUIMHHOW CTOPOHBI, U IByMsl €TUHUYHBIMU KBaJJpaTUKaMHU.
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a b
3apaua 1. Yucra a u b yoosremsopsiiom ycioguro —— +——=1. Kaxue 3uauenus mooicem npuHumamo
b+1 a+1
a b 1
svipadiceHue —+———"7
a ab

a b
Ortser. 1. Pemenue. YMHOXKHB 00¢ yacTu paBeHcTBa —— +—— =1 Ha (a+1)(b+1) u npuBens mogoOHbIe

b+1 a+1
2 m2
uJieHs], nonydyaeM ab = a?+b?~1. 3uauwur, a + 9 _L = a+—b1 = a—b =1.
b a ab ab ab

3anaua 2. Ha xonbyesoii 0opoze Onunotl 7 kM pacnoaoxcenvl 7 kage. Paccmosinue mescoy coceonumu kagpe
— 1 xm. Kupunn npouncnexmuposan éce kage, nayunas c xage «Cmapmy, 0gueasict npomus 4acogotl
cmpenKu, max, ymo ONUHbl 8CeX ulecmu e2o nepee3nos Owiau paziuunvl. OKasanocs, Yymo camoe 0OOIbUIOE
paccmosiHue, Komopoe emy HPUUIoch Npoexams om 00Ho20 Kage 0o credyowezo, pasHo s. Kaxoe
HauMeHblUlee 3HAYEeHUe MOJCem UMemy S?

OrtBer. 8. Pemenue. Tak kak 142+3+4+5+6 = 21, ecu S = 6, To Bacs mocieqHuM X0I0M OKaKeTcsl B Kade
«Ctapt», r1e y)ke ObUL. S = 7 TOXKEe He TOAUTCS, IIOTOMY YTO XOJ0M JTUHBI 7 Bacs BepHETCs B TO Kade, KOTopoe
TOJILKO YTO MOKUHYI. A st S = 8 ecTh puMep (yKa3aHbl JJTUHBI ITOCIIeA0BaTEeIbHBIX X010B): 1, 2, 3, 5, 8, 4.

3anaua 3. Ompesxu AB, BC u AD umerom oounarxosyio onuny, u mouxa D nesxcum na ompesxe BC. Jloxasxcume,
umo cepedunnwiti nepnenouxynap k DC, 6uccekmpuca yena ADC u npsamasa AC npoxoosm uepes 00Hy MOUKY.

Pemenne. ITycte E — Touka nepeceuenus npsmoii AC u Ouccekrpucsl yrna ADC. Y1Bepkaenue 3agauu
paBHocwibHO paBeHcTBY EC = ED nnu paBenctsy LEDC = ZECD. Tak kak AB = BC, Z/BAC = ZBCA = a..
Tax xax AB = AD, ZABD = ZADB = 3. U3 tpeyronsauka ABC 20+ = 180°, otkyma o = 90°—f/2. Jlanee
umeem ZEDC = ZADC/2 = (180°-£ADB)/2 = 90°—f/2 = o. = ZECD, uT0 1 TpeboBanoch 10Ka3arhb.

3anaua 4. Keaopam 8x8 noxkpawen 6 2 ysema 6 waxmamuom nopsaoke. Paspewaemcs nepexpawusams éce
K1emKu npsamoyeoabuka 2x3 unu 3x2. JJokadxcume, ymo makumu onepayusmMu Heawss 6Clo 00CKY cOelamy
00HOYUBEMHOIL.

Perienue. Pa3zo0bem kBajapar Ha 15 napaniensHbiX auaroHanei (ymxamu 1, 2, ..., 7, 8,7, ..., 1) 1 OTMETUM Cpeu
HHX BCE KIIETKH KaXXI0H TpEThe, HaunHas ¢ epBoit (muHamu 1, 4, 7, 6, 3). 3ameTrM, UTO B IIAXMATHOM packpacke
I[BETa OTMEYEHHBIX JHUAroHaliell 4epelyroTcsi, TO €CTh JMAaroHaJll HEYETHOH UIMHBI TOKPAIeHBl B OJUH IBET
(morycTrm, Oenblii), a Y4eTHOM — B IPYTOW. 3HAYMT, OTMEUEHHBIX OelbIX Ki1eToK 1+7+3 —HedeTHoe nciio.
3aMeTHM Temephb, UTO KaKAas EPEKPAcKa MEHSIET LIBETa POBHO ABYX OTMEUYEHHBIX KJ1eTOK. [103TOMy KOJIMUecTBO
0eJIbIX OTMEUCHHBIX KJICTOK MPH KaKIOM MepeKkpacke 100 He MEHSETCS, €CIM MePEeKPallIMBaOTCs YeTHas U Oesast
KJICTKH, JIN0O0 M3MEHSETCS Ha 2, €ClIM MEePEKPAIMBAIOTCS JIBE OJHOIBETHBIC KIIETKU. [103TOMY KOJIUYECTBO OEJIbIX
OTMEUYEHHBIX KJICTOK Bceria OyJIeT 0CTaBaThCsl HEUETHBIM, M HE CMOXKET CTaTh paBHBIM (. To, 9TO KOIMYECTBO YEpHBIX
KJIETOK TaKKe He MOXET OKa3aThCs paBHBIM (), J0Ka3blBacM aHAJOIMYHO, PacCMaTpHBas Opyrodl Habop m3 15
TapauIeNbHBIX JUaroHANICH, TIe JUaroHaIu JUTMHBL 1 (TO €CTh YIJIOBBIE KJICTKH) IIOKPAIIICHEI B YEPHBIH IBET.

3amaua 5. JJoxasicume, umo 0Jist Kaxco020 4émHoO20 Yeno2o a MOHCHO NO00OPams GeCKOHeUHO MHO20 Yeiblx D
maxum o6pazom, umobbl cpedu uucen euda u’+au+b npu yenvix u OKA3ANOCL POEHO OOHO NPOCHIOE.
(Hanommum, umo éce npocmoie Yucia HamypaibHol.)

Pemenue. ITycts a = 2¢. Torma u?+au+b = (u+c)*+b—c?. Tak kak U u b mpoGerarot Bce memble uucaa, U+C u
b—c? npu duKkcHpoBaHHOM C Takke MpoOEraroT Bce menble uncna. Ilomaras U+c =V u b—c? = d, monyuaem
TaKyl0 SKBHBAICHTHYIO 33[a4y: JJOKa3aTh, YTO CYIIECTBYET OECKOHEYHO MHOIO TakHX Leibix d, 4To cpean
uncen BuAa V>+d MpH BCEBO3MOXKHBIX LIENBIX V €CTh POBHO OJHO HpocToe. ITokaxkeM, 4TO MOMOMAYT BCe
d = -w?, rae 2w—1 — HedeTHOE MPOCTOE YKCH0, a 2W+1 — COCTABHOE UHCIIO (IOCTATOYHO B3STh MPOCTOE
grcio 2W—1, maroree rmpu eIeHur Ha 3 OCTaToOK | — TakuX, Kak M3BECTHO, OECKOHEYHO MHOTO). B camom
nene, V2—W? = (V+w)(V—W) mpu V+w # +1 Gyzer mu6o HylZeMm, TH60 MPOM3BEIEHHEM ABYX IEIBIX UHCEN, TI0
MoytEo Gombmmx 1. TTpu v—w = 1 v2—w? = v+w = 2W+1 — coctasHoe. ITpi v—w = —1 v>—w? = —(v+w) = 2w—1
— npocroe. Ipn v+w = 1 vV>-w? = v—w = 1-2w — otpumnatensroe. [Tpu V+w = —1 vZ-w? = —v+w = 2w+1 —
cocraBHoe. Bee mokaszaHo. 3ameuanne. EcTh OCHOBaHUS CYMTATH, YTO €CIH MOTPeOOBaTh, 4TOOBI 8 1 b OpuTH
HaTypaJbHBIMH, KaK 3TO OBLJIO CIIENIAHO B YCIIOBHH, BEITAHHOM YYaCTHHKAM OJIMMITHAIbI, YTBEPIKACHHE 321291
cTaHeT HeBepHbIM. Ho J10Ka3bIBaTh 3TO MBI HE yMEEM.



