7 knacc
7.1. Hauyeptute yetbipe nyda OA, OB, OC n OD c obLimMM Hayanom Tak, YTobbl Ha 3TOM YepTexe HaLLNUCh Yribl B
100°, 110°, 120°, 130° 1 140°. 3anuwmnTe, KAKNe MMEHHO Yrilbl UMEIT YKa3aHHbIE BEMUYUHDI.

OTtBet: ZAOD = 100°, ZAOC = 110°, ZAOB = 120°, £BOC = 130°,
ZBOD = 140° (cm. puc. 7.1).

MosxHo, Hanpumep, Oelicmeogamb credyrowum obpa3om: cHayana
nposecmu sydu OA, OB u OD mak, ymo ~AOB = 120° ~BOD = 140° ~AOD
= 100° 3mo 803MOXHO, maK Kak CymMMa makux yesnoe pasHa 360°. 3amem
nposecmu ny4y OC mexdy cmopoHamu yerna BOD mak, ymobbi ~COD = 109,
moeada <AOC = 110, «BOC = 130°.

Kputepum npoBepku.
“+” [NpusedeH 8epHbIl HepmexX U 8epHO 3arnucaHbl ece mpebyembie yarbl
“t” NpusedeH 8epHbIU Yepmex, Ha KOMOPOM omMedeHa Yacmb mpebyembix
yenoe (nubo 3anucaHa omoesibHO), a ocmarsibHble Yyaibl O00HO3Ha4YHO
goccmaHasnusaromcesi
“F” [pusedeH npasdonodobHbIl Yepmex, HO M0 UMEWUMCS 3arucsim
mpebyembie yaribl He 8occmaHaesuearomcesi 00HO3Ha4YHO
“~”" [NpusedeH He8ePHbIU YepmeXx usiu OH omcymcmeyem
7.2. Tappn, PoH n 'epMnoHa xoTenu KynuTb OOMHAKOBbIE HEMPOMOKAEMbIE
MaHTMK. OgHako UM He xBaTtano geHer: POHy — TpeTu ueHbl MaHTuu, epMnoHe — 4eTBepTu, a Mappu — ogHou
NSATOM LeHbl mMaHTMu. Korga Ha pacnpojaxe ueHa MaHTMM ynana Ha 9,4 cuknew, Opy3bs 00beavHUnu cBowu
cbepexeHns u Kynunm Tpu MaHTWUW, NoTpaTuB Bce AeHbrn. CKONMbKO CUKIEN cTouna ogHa MaHTUst 4O CHWXKEHUS
LiEeHbI?

OtBerT: 36 cuknen.
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PeweHune. MNMycTb cHavyana maHTusA ctouna X cuknewn, Torga y PoHa 6bino EX cuknen, y FepMnoHsl — ZX

4
cuknewn, a y lappun — gx cuknen. Ha pacnpogaxe maHTus ctouna (X — 9,4) cukns, a 1pm MaHTum — 3(x — 9,4)

2

3 4
cuknen. Tak Kak Apy3bs Kynunu Tpu MaHTUK, NOTpaTUB BCE AEHbIN, TO 5 X + Z X + g x = 3(X — 9,4). Pewas ato

ypaBHeHue, nonyymm: x = 36.
Kputepum npoBepku.
“+” [NpusedeHo 8epHOE OBOCHOBAHHOE peueHUe U MoslyHeH 8epHbIl omeem
“t” BepHo u 0BOCHOBaHHO COCMAaG/IeHO ypasHeHUe, HO pelleHUe He 3aKOH4YeHO unu 6 Hem dornyuieHa
8blqucumerbHas owubka

“F” lMpusedeH 8epHbIll 0Meem U MoKazaHo, 4mo OH ydoeremeopsiem ycrosuio

“+” [MpusedeH MosbKO 8epHbIL omeem

“~" [pusedeHO HegepHOE pewieHUe uu OHO omcymemeayem

7.3. Kaxpgpii 13 TpuHaguatM rHOMOB — pbllapb, KOTOPLIN BCEraa roBopuT npasay, WUNW rxew, KOTOpbIA Bcerga
mkét. OgHaxabl BCce rHOMbI MO oyepeau caenanu 3assneHve: “Cpeaun 3asiBNeHUW, cAenaHHbIX paHee, NOXHbIX
pOBHO Ha ABa 6orbLue, YeM UCTUHHBIX”. CKOMNbKO pbiLapen Morno BbITb cpean rHomoBs?

OTBeT: 6.

PeweHue. [NepBble ABa yTBEPXKAEHMS 3aBEOOMO JTOXKHbIE, TaK Kak 40 KaXA4oro U3 HUx 6bino caenaHo meHee
OBYX 3asABneHun. TpeTbe 3asiBNEHNe UCTMHHO, TaK Kak OO HEero Obif1o MPOM3HECEHO 2 MOXHbIX 3asiBIIEHUSA U HOMb
WUCTUHHBbIX. YeTBepTOE 3asiBfieHNE NOXHO, TaK Kak K ABYM FNOXHbIM 3adBneHusM Jo6aBuMnoCb OOHO MCTUMHHOE, a
NSATOE 3asiBIEHNEe CHOBA MCTUHHO.

Paccyxxgas aHanormyHo, nosnydyMm, YTO BCE FHOMbI, Jenawlue fanee YETHOe YTBEPXKAEHWE, FOBOPUIMU
NOXb, @ FHOMbI, Aenalolne HeYETHOE YTBEpPXAEHME, rOBOPMIM npasay. Takum obpas3om, pbiLapsamu siBASOTCA
rHOMbI, BbICTyNnasLLMe nog Homepamu: 3, 5,7, 9, 11 n 13.

Kputepun npoBepku.

“+” [NpusedeHo nosiHoe 060CHOBaHHOE peleHuUe U rory4YeH 8epHbIU omeem

“t” lNpusedeHo sepHoe 8 yeroMm paccyxdeHue, codepxaujee HesHadumeribHble rpobenbl unu Hemo4yHocmu u
rosy4yeH eepHbIl omeem

“+”lMpueedeHo rnonHoe 060CHOBaHHOE peweHuUe, HO He 0ris 13 eHomos, a dnsa 30

“F” BepHO yKka3aHbl MosbKO HOMepa 2HOMO8, cKa3aelux rpasdy, Ho Kakue-ubo rosiCHeHUs omcymcmeyrom

“~” [NpusedeH mornbKo omeem

“~" [NpusedeHO HegepHOE pewieHUe Uiu OHO omcymemeayem

7.4. Ha knetuatoit 6ymare HapvcoBanu Gonblioi kBagpaT. Ero paspesanu Ha HeckonbKo OAMHAKOBbIX CpedHMX
kBagpaToB. OauH 13 cpedHMX KBaapaToB pas3pesanit Ha HeCKOMNbKO OOMHaKOBbLIX ManeHbKUX kBagpaTtoB. CTOPOHbI
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BCEX KBagpaToB MpPOXOAAT MO NUHUAM ceTku. Hanaute AnuHbel CTOpPOH 60MbLIoro, cpefHero M MareHbKOro
KBagpaToB, ecrnv cymma ux nnowagen pasHa 154.

OT1BeT: 12, 3 1 1 COOTBETCTBEHHO.

PeweHue. N3 ycnosus 3agaum crnegyeT, UYTO ANMHA CTOPOHbI KaXOOro KeagpaTa — HaTyparibHOe 4ucCro,
npuvyeMm OfiMHa CTOPOHbI KaXdoro KBagpata SBNAeTCs AenuTeneM AfMHbl CTOPOHbI npeabigywero. MNycTe anvHa
CTOPOHbI MamneHbKOro KBaapaTa paBHa a, cpeaHero — ka, Gonblioro — mka. Toraa (mka)® + (ka)® + a° = 154 <
a’(m’k® + k? + 1) = 154.

M3 nonyyeHHoro paBeHCcTBa crnegyeT, 4to 154 kpaTHO a’. Tak kak 154 = 2.7-11, To OHO KpaTHO TOJSbKO 12, To
ectb a = 1. Torpga kz(m2 + 1) = 153. CnepgoBatenbHo, 153 genuTcst Ha K. YunTbiBasi, yto 153 = 3217 n k > 1,
nonydnm: k = 3. MNoactaBnsas HangeHHoOe 3HayveHwe K B npeabiaylliee paBeHCTBO, NOMAy4YMM, 4To m = 4. Takum
o6pasoM, AIMHbI CTOPOH KBaApaToB paBHbI: ManeHbkoro — 1, cpegHero — 3, 6onbLioro — 12.

MoxHo makxe cocmasume ypasHeHue a° + b® + ¢® = 154, 20e a, b u ¢ — uckomble OnuHbI, Halimu ece e20
HamyparibHble peweHuUs U omobpamp U3 HUX MO, Komopoe ydoernemeopsiem ycrosuto. B amom cnyyae, nepebop
dormkeH bbimb MOMHbIM U 060CHOBaHHbIM, 8 YacmHocmu, o/mxHa bbimb HalideHa u ombpoweHa mpotka (9; 8; 3).

Kputepum npoBepku.

“+” [NpusedeHo nosiHoe 060CHOBaHHOE pelieHUe U Mory4YeH 8epHbIU omeem

“t” lNpusedeHO sepHOe 8 yerioMm paccyxoeHue, codepxaujee HesHadumeribHble npPobesbl unu Hemo4YyHocmu u
rosly4eH 8epHbIli omeem

“F” U3z coobpaxeHuli derumocmu rony4yeHo repeoe pPaseHcmeo, Ho darnbHeliwue 6bl800bl He epHbI UsU
omcymcmeyom

“+” [MpusedeH 8epHbIl omeem U MPo8epeHo, 4mo oH ydoeriemeopsem ycrosuro, Jubo eepHbIll omeem rosyqyeH
HernosHbIM rnepebopom

“~”" MpusedeH monbKko omeem

“~”" [pusedeHO HegepHOE peuleHUe Uil OHO omcymcemeayem

7.5. B kaxgon BepLuMHe Kyba XMBET YMcno, He 00A3aTenbLHO NnonoxuTensHoe. Bce Bocemb vncen pasnunyHbl. Ecriv
YMCIIO PaBHO CyMME TPEX YUCEN, XMUBYLLMX B COCEOHUX C HUM BepLUMHAX, TO OHO cyacTnueo. Kakoe Haubonbluee
KONMMYECTBO CHACTIIMBLIX YMCEN MOXET XWTb B BEPLUMHAX Kyba?

OtBerT: 8.

PeweHue. Cm., Hanpumep, puc. 7.5a. Jlerko npoBepuTb, YTO B KaXOoW BepLuMHe KyDa CTOUT cyacTnMBOe
yncno.

Cywecmsyrom u dpyaue npumepsl. Pa3bepémcsi, kKak OHU yYCMPOEHbI

(om y4acmHukos onumnuadsl 3moz2o He mpebosasnock). O603Ha4YUM 4ucra, 4 2
cmoswue 8 8epwuHax Kyba (cm. puc. 7.56). 3anuwem cHa4Yana Oea
paseHcmea 0715 MPOMUBOIOIOXHbIX 8ePUIUH HUXHEe20 keadpama: a =a; + b + 3 1

d(1); c=cy + b +d(2). Boiyumas us paseHcmea (1) paseHcmeo (2), nony4yum:
a—c=a;—¢c;(3).

Tenepbp 3anuwemMm aHanoau4Hble pageHcmea Onsi 08yX B8EepWUH
8epmukarnbHo20 pebpa: b = b, + a+c (4); by =b + a; + ¢, (5). lNlodcmasus b,

u3 paseHcmea (5) 8 paseHcmeo (4), nonydum: a + ¢ = — a; — ¢; (6). O6beduHu8 -1 -3
paseHcmea (3) u (6) 8 cucmemy, MoOfy4UM, 4Ymo a = — C;; C = — a;. Takum

obpasom, 4yucna, cmoswue 8 MPOMUBONOIOXHbLIX 8epwuHax Kyba OOIIKHbI -2 -4

6b6Imb IPOMUBONONOXHLIMU (aHaro2u4YHble pageHcmea 0rsi 08yx Opyeux nap

yucen cnedyrom u3 cummempuu Kyba).

CnedosamernbHo, 0ns nocmpoeHuss 10boz2o npumepa 0OOCMAaMOYHO
8blbpamb 00HYy U3 eepwuH Kyba u 0bo3Ha4Yumpe 4qucna, xusyujue 8 coCeOHUX C
Hell sepwuHax, Harpumep, 4epe3 X, y u z. [na moeo, 4mobbl 8bibpaHHasi  ay
g8epwuHa bblna cyacmiuea, nocesum 8 Heé 4ucso x + y + z. Tpebyemcsi morsbKo,
Umobbi MOOynu qucen X, y, Z U X + y + z 6bInu rnonapHo pasnudHbiMu. Tozda
ocmaHemcsi nocesiumsp 8 MPOMUBOIOIOKHbIX 8EPLWIUHAX Yucna — X, —Y, — Z U — X—
y — z coomeemcmgeHHO. HempydHo ybedumbcsi, 4moO 8ce 80CeMb 4uces b c
cyacmnuesi.

KpuTepum npoBepku.
“+” [NpusedeHbl 8EPHBIU 0OmMeem U 8epPHbIU NMpuUMep ? d

“~" lNpusedeH mosibko omeem Puc. 7.56

“~” [NpusedeH HesepHbIl nNpumMep unu OH omcymcmeyem

dy




