MyHuumnanbHbIN 3Tan Becepoccunckon onnmnuagbl

LUKOJIbHUKOB MO MaTemMaTunke,

MockBa, nekabpb 2020 roga

B 7—-8 knaccax npogomkutensHOCTb onuMmnuagbl — 90 MUHYT. [Inga Kaxgoro Homepa 3agaHuns
COCTaBuTENN NOAroTOBUITM HECKOITbKO Bepcui 3aad. o kaxkabiM HOMEpPOM YYaCTHUKY Chny-
YanHbIM 06pa3oM BblgaBanacb ogHa 13 Bepcui. Takum obpasom, y KaKaoro LWKOMbHMKa Bbin
CBOM BapuaHT onuMmnuagbl. [lanee ona kaxagoro Homepa, kKpome 7.6 n 7.8, npuBeaeHa oaHa

7.1.

BEpcuA 3a4adn C peLieHneM.

/ Knacc

Hapucyiite psag u3 11 Kpy>K04YKOB, KaX/blii U3 KOTOPbIX JIMOO KPaCHbIH, TUOO CUHUH, TUOO
3esIEHBIN. [IpUUéM K3 JII0OBIX TPEX UAYILUX NOAPS/ KPYKOUKOB J0JKEH ObITh XOTS Obl OJUH
KPaCHBIH, U3 JIIOOBIX YETBIPEX UAYILIUX NOAPAL KPYXKOUKOB JOJKEH ObITh XOTS ObI OJJUH CH-
HUM, a 3eJIEHBIX JJOJDKHO OBbITh 60Jibllle 0J0BUHBI. CKOJIBKO KpacHbIX KPY»KO4YKOB y Bac no-
JIYYUJIOCh?

OTBeT: 3 KpaCHbIX KPY>KO4Ka.
Ykazanue. Kpyxouku pacnosioxkeHbl Toa1bKO Tak: 33KC3K3CK33.

Pemenue. (1) MoxHO BbIJIeJINTb TPU HellepeceKaroluecss TPOMKU KPY>KOUKOB, B KaK-
JIOM U3 HUX XOTS Obl OJIMH KpaCHbIM KpPY»KO4YeK. 3HAYUT, KPAaCHbIX KPYKOUKOB He
MeHbllle TPéX. (2) MoxXHO BbIJIe/IMTh [iBe HelepeceKaluecss YeTBEPKU KPYKOUKOB,
B KOKJO0M U3 HUX XOTA Obl OJAUH CHHUH KpY)KOueK. 3HAYUT, CHHUX KPYKOUYKOB He
MeHbllle BYyX. (3) U3 ycsi0BuUs ciieyeT, YTO 3eJIEHBIX KPYKOUKOB He MeHbIIIE HIeCTH. (4)
Tak kak 3 + 2 + 6 = 11, To Bce ce/laHHbIe OrPaHUYEHUS JO/KHBI 00palllaThbCs B paBeH-
CTBa. B 4aCTHOCTH, KpaCcHBIX KPYKO4YKOB 3 IUTYKH.

7.2. llpepctaBbTe 4nc/10 32 Kak NpOU3BeeHUE TPEX 1eJIbIX MHOXKHUTeJIeH, CyMMa KOTOPbIX paBHa 3.

YeMy paBeH MEHBIIMU U3 MHOXKUTEJIEN?

OTtBeT: —4.
[Ipumep: 32 = (-4) - (-1) - 8.
PelnieHue. Yka3zaHHOe pa3J/ioKeHHUE eJJMHCTBEHHOE. ITO MOXKHO J0Ka3aTh.

Eciu Bce TPHU COMHOXHWTEJIA MOJIOXKHUTEJIbHBI, TO HaMOOJIbIINNA U3 HUX He MEHbIIe 4,
d CyMMa 0oJIbIIIE 3,4TO IMIPOTHUBOPEYHUT YCIIOBHIO. 3HayuT, JABa U3 MHOXHUTeJIeN oTpHULa-
TEJIbHBI, a TpeTI/Iﬁ ITOJIOZKHUTEJIEH.

Yucsio 32 uMeeT TOJIBKO OJUH HEYETHBIM MHOXUTEJb, 3 CYMMa TPEX MHOXXKUTEJIEN He-
4YéTHA. 3HAYUT, OJAMH U3 HUX paBeH +1 uiu -1. U3 npeabiayniero 3aMe4aHus ciaefyer,
4YTO 3TO MHOXUTeJb —1. Jlanee HecsiokHO nepebpaTh: 32 = (-1) - (-2)-16=(-1) - (-4)-
8=(-1)-(-16)-2=(-1)-(-8) - 4. [loaxoAUT TOJbLKO BTOPOH BapHUaHT.



7.3.

B muidamne nexaT Tpy KapTOYKU: CUHAS, 3eJ1éHad, KpacHad. [lete, Bace u Tosie ganu no ogHou
M3 HUX ¥ IONPOCU/IM Ha3BaTh LiBeTa. [leTs ckasan «cuHsaa», Baca — «cunssa», Tonsa — «3ené-
Has». [locie 3TOro KApTOYKU ONATH CKUHYJIU B LJIANY M pa3fa/iv 3aHoBoO. Tenepsk IleTs cka-
3aJ1 «cuHAA», Baca — «3esnéHaa», Tonsa — «3enéHasg». OKa3asnoch, YTO KaXKAOMY MaJIbUYUKy
JlOCTaBaJIMCh KapTOUYKHU Pa3HbIX IIBETOB, U KaXKJblil pa3 POBHO OJUH peOEHOK 0OMaHbIBAJI.
OnpepennTe, KaKyro KapTo4yKy He BuzeJ lleTs, kakyro — Baca 1 kakyrwo — Touis.

OtBerT: IleTa — 3enényto, Baca — kpacHyto, Tosii — CHUHIOKO.

Pewmenue. U llets, u Tosasa o6a pasa Ha3blBaIu OJJUH U
TOT >Ke LBeT, a J0CTaBaJIMCb UM pa3Hble KAPTOYKHU. 3HaA-
YUT, UMEHHO OHU 00MaHbIBaJIY 110 0JHOMY pa3y. Cieno-
BaTeJibHO, Bacsi roBopuJ mpaBay: y Hero 6blja cHavaJa
CHUHSIS KapTO4YKa, MOTOM 3eJiéHasl. 3HAYMUT, EPBbIM pa3
coBpau IleTs, eMy gocTasiack KpacHasi KapTO4Ka; BTOPOU pa3 coBpaJs ToJid, eMy JocTa-
Jlacb KpacHas KapTO4Ka.

MeTa Baca Tona

CHHAA CHMHAA | 3eneHadA

CHMHAA | 2ef1eHan| 2e/ieHad

Y [leTu 6b1JIM KpacHasA U CUHAA KapTOYKH, He ObLJIO 3eJIEHOM.
Y Bacu 6b11M CUHAA U 3e/1€Has KAPTOUKH, He OblJI0 KPAaCHOW.
Y Tosiu 6b11M 3e/1€Hast ¥ KpacHasi KApTOYKH, He OblJIO CUHEH.

KomMeHTapuil. [lpyrue Bapyaluu 3aa4y OT/IMYAIOTCA TOJbKO Ha3BaHUSAMU LIBETOB U
MMeHaMU IlepCOHaXKeH.

7.4. BTabauuny, cogepxaiiyto A ctoa610B 1 100 cTpok, BoKcaau 0 CTPOKaM HaTypaJsibHble YMcia

oT 1 1o 100-A B nopsiiKe BO3pacTaHUsl, HAYMHad C IepBOU CTPOKHU. Yucsio 31 CTOUT B ATOMN
cTtpoke. B kako# ctpoke yrcsio 1007

OTBeT: B 15-11 cTpoKe.

Pemenue. U3 ycinoBus ciaeayet, 4To A < 7, Tak Kak npu A = 8 yucsio 31 HaXoJUJ10Ch Obl
paHblile NATOW CTPOKU. AHAJIOTUYHO MoJIy4aeM, 4To A = 7, uHade 4yucio 31 cTosijio 6bl
nosxe naTtou crpoku. CinegoBartesbHo, A =7. Tak kak 100=7-14 + 2, To 4yucso 100
HaxoauTcs B 15-1 cTpoke.

7.5. BpaepeBHe MaTuTHKa BAOJIb IPSIMOU JOPOTH XKUBYT (B YKa3aHHOM NOPsi/iKe) NATh MOAPYKEK:

Ang, Benna, Bang, 'ana u Junsa. Kaxaasa u3 HUX Hallla CyMMY pacCTOSIHUM (B MeTpax) OT eé
JIOMa 0 JOMOB OCTaJ/IbHbIX. besa Ha3Basa yucao 700, Bang — 600, F'ana — 650. CkosbKO
MeTpPOB MexAy fAoMaMU besuibl u 'anu?

OTtBeT: 150 MeTpoOB.
Pemienune. 0603HaYUM ijoMa MOJIPY>KEK COOTBETCTBEHHO 6ykBamHu A, b, B, T', /1.

Jlerko yBUZAETb, YTO CyMMapHOe pacCTOssHWe OT b [0 oCTa/JbHBIX [JOMOB pPaBHO
Ab +3bB + 2BI' + I'/l, a ot B 10 ocTanbHbIX oMOB — Ab + 2bB + 2BI' + I'/l. 3Tu BeJsu-
YUHBbI OTJIMYalTCA Ha bB, moatomy paccrognue Mexay goMamMu b u B paBHO
700 - 600 = 100 meTpoB.

AHasiorn4Ho pacctosiHue Mexay aomamu B u I paBHo 650 - 600 = 50 MeTpoB.
CnenoBaTesibHO, paccTossHUe MexAy AoMaMu b u I paBHo 100 + 50 = 150 mMeTpoB.

KoMMeHTapuil. AHaJIOTUYHO paccyXAas, MOXXHO IOJYYUTb CAeAYIOLHUN pe3yJbTar:
ecay bessa HasBasa yucio x, Bana — y, 'ana — z, To pacctogHue Mexay JOMaMH
Besibl v 'asiv paBHO X + z — 2y MeTpOB.



7.6. A) Ha nouie urpni «Canép» B HEKOTOPbIX KJIeTKaX CTOUT M0 OJJHOM MUHe. B ocTa/IbHbBIX KJIeT-
Kax paccTaBJIEHbI YUC/A, paBHblE KOJMYECTBY MUH B COCEIHUX (IO CTOPOHE UJIU YTJy) KJIeT-
kax. Ha nosie 9 x 6 u3BeCTHBI HEKOTOPBIE YUCJ/IA, KAK TIOKA3aHO Ha PUCYHKE.

1110 (111 [1]1

CKOJIbKO MUH Ha 3TOM noJie? HailiuTe Bce BApUAHTHL.

OTBeT: 7 MUH.

Pemenue. 0603HaYMM TOPU30HTANMU M BEepPTHKAJIM MO0JIs, KaK IIOKAa3aHO HAa PHCYHKE.
B KJsieTKH, r/le ecTb MHHA, OY/leM CTaBUTb 3HAK «+», A TZle €€ TOYHO ObITh HE MOXKET —
3HAK «—».

PaccMOTpuM MHHY, KOTOPOH COOTBeTCTByeT efuHuLa B el. [IpeanosioxkuM, 4To oHa
HaxoJUTCs He B €2, a, HanpuMep, B d2. Torja Ha kjeTkax e2 U f2 MUH ObITb He MOXeET,
M03TOMY MHHA, COOTBETCTBYyIoLas eauHulle B f1, crout sin6o B g1, 1m60 B g2. Ho B oA~
HOU U3 KJIeTOK h2 iy i2 Toxe ecTb MMHA, COOTBETCTBYOIAasA eguHUIEe B il. Takum 06-
pa3oMm, psioM € KieTKor hl HaxoAATcA JBe MUHBI, a 0JKHA ObITh 0iHA. U3 mosiyyeH-
HOT'0 NPOTHMBOpPEYHUS ClefyeT, YTO MUHA HaXoAUTCA B e2. PAZ0M ¢ Hell HamMcaHO He-
CKOJIBKO eZJMHUL, OTMETUM MUHYCaMH BCe KJIETKH, KOTOPbIe COCeICTBYIOT C STUMH /i1~
HULAMU (CM. pUCYHOK).
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PaccMOTpUM MUHBI, KOTOpble COOTBETCTBYIOT efuHUL,AM B al u c3. OHU HaxoAATcd
TaKXe PAAOM C a3, a TaK KaK TaM HallMCaHa eJJMHHULA, TO 3TO Ha CaMOM JieJie OJHa U Ta
’Ke MHHa, KOTOopasl MOXeT CTOATb TOJIbKO B b2. AHasornyHo MuHa ctouT B h2. Teneps
MbI MO>XEM OTMETHUTb €el1l€ HECKOJIbKO KJIETOK MUHYCaMH (CM. pUCYHOK).
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OcTasioch 3aMeTHTh, YTO B KOXK/A0M U3 CJeAYIIIMX HabopoB (a5, a6, b6, c6, c5) u (g5, g6,
h6, i6, i5) poBHO o/iHa KJIETKa J0/DKHA CO/lep:KaTh MUHY, a B Habope (d5, d6, €6, {6, f5)
— JIBe KJIETKH, [I03TOMY 061i[ee KOJTUYeCTBO MHUH Ha I0Jie paBHO CEMM.



B) Ha nosie urpel «Canép» B HEKOTOPbIX KJIETKaX CTOUT M0 OJHON MUHe. B ocTa/ibHbIX KJIET-
Kax paccTaBJIEHbI YUC/A, paBHblE KOJMYECTBY MUH B COCEIHUX (IO CTOPOHE UJIU YTJy) KJIeT-
kax. Ha moJie 9 x 6 n3BeCTHBI HEKOTOPbIE YMCJIA, KaK IOKa3aHO Ha pucyHKe. CKOJIbKO MUH Ha
sToM noJsie? HalauTe BCce BApUAHTHI.

OTBeT: 8 MUH.

YkasaHue. PacnosioxkeHre MUH N0Ka3aHO Ha pucyHke. Emé no ogHol MUHe B Habopax
(a5, a6, b6, c6, c5) u (g5, g6, hb, 16, i5), a Takke ABe MUHBI B Habope (el, e2, e4, d5, d6,
e6, f6, f5).
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B) Ha noJsie urpsl «Canép» B HEKOTOPBIX KJI€TKax CTOMT 110 OJHOW MUHe. B ocTa/lbHbIX KJeT-
KaX paccTaBJIeHbl YHCJIa, paBHble KOJWYEeCTBY MUH B COCeJHUX (110 CTOPOHE WJIX YTJIy) KJeT-
kax. Ha noJjie 9 x 6 M3BeCTHBI HEKOTOPBIE YMCJIa, KaK IOKa3aHO Ha pucyHKe. CKOJIbKO MUH Ha
aToM noJsie? HalauTe BCce BApUAHTHI.

OTBeT: 9 MUH.

YkasaHue. Pacnosio’keHre MUH [TIOKa3aHO Ha pUcyHKe. Ellé 1o ABe MUHBI B Habopax (a5,
a6, b6, c6, c5) u (g5, g6, h6, 16, 15), a Takxke ogHa MUHA B Habope (d6, eb, f6).
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') Ha nose urpol «Canép» B HEKOTOPBIX KJIeTKaX CTOUT M0 OJHOW MUHe. B ocTa/lbHbIX KJIeT-
KaxX paccTaBJieHbl YMCJ/Ia, paBHbIE KOJMYECTBY MUH B COCeJHUX (110 CTOPOHE WUJIM YIJIy) KJIeT-
Kax. Ha nmoJsie 9 x 6 u3BeCTHbI HEKOTOpbIE YHUCJIA, KaK [TI0Ka3aHO Ha pucyHKe. CKOJIBKO MUH Ha
aToM nosie? HalauTe BCe BApUAHTHL.



OtBeT: 10 MUH.

Yka3aHue. PacnoJioxkeHre MUH I0OKa3aHo Ha pucyHKe. E1ié no fBe MUHBI B Habopax (a6,
b6, c6, c5) u (g5, g6, h6, 16), a Takke ogHA MUHA B Habope (el, e2, e4, d5, d6, e6, {6, f5).
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7.7. lleTsa pacckasas Mulle, YTO B ero KJjacce POBHO /iBe TPeTH BCeX JieBOYeK — OJIOHJUHKH,
POBHO ceibMasl 4acTb MaJbUMKOB — GJIOHJMHBI, @ BCETO CO CBETJIBIMU BOJIOCAMHU TPETh
Ksacca. Mumia ckasaJst: «Thl Kak-TO paccKasbIBasl, YTO y Bac B Kiacce He 6oJiee 40 yesoBek. O!
f 3Hal0, CKOJIBKO y Bac B Ks1acce AeBovyek!» CKoJbKO?

OTBeT: 12 neBoYeK.

Pemenue. [lycThb B KJj1acce x eBOYEK ¥ Y MaJIbYMKOB. M3 yc0BUA 3a/1a4H cienyeT COOT-
HOLIEeHHEe

2 1 1

3Xt7y=30(+y)

KOTOpOE MocJie ero npeobpa3oBaHusl NPUHKUMAET BUJ 7x = 4y.

Y3 yc10BUA Y NTOJIy4€HHOTO COOTHOLIEHUA CIefyeT, YTO YUC/IO0 X JeJIUTCA Ha 3 ¥ Ha 4,
noatomy geautcda Ha 12. [lyctb x = 12n, rge n — HaTypaJibHOE YUCJI0. U3 osiydeHHOro
paBeHCTBa CJeAyeT, uyTo y = 21n.

3HauuT, B Kjaacce x +y = 12n + 21n = 33n ydeHukos. [lo ycsoBUIO 3TO 4uCJIO He
6ouble 40, 3HayuT, n = 1. B kinacce x = 12n = 12 geBoyek.

7.8. A) Ha niockocTu M306pakeHbl TpY NpsIMble U N TOYEK TaK, YTO 110 06€ CTOPOHBI OT KK 01
NpsIMOUM HaXOJUTCS POBHO IO JiBe TOYKHU (TOYKH, Jexalllue Ha CaMOi IPSIMOU, HE OTHOCSTCS
HU K OIHOM U3 cTOpPOH). [Ipy KaKMX 3HAaYEHUSIX N TaKOe BO3MOXKHO?

OTBeT: npu n, paBHOM 4, 5, 6 Wiu 7.

Pemenue. [logcyutaeM, CKOJIBKO TOYEK JIEXKUT HA YKa3aHHBbIX NPAMBIX. TaK KakK JJd
KaXKZ,0i IPsIMOM YeThIpe TOYKHU He JieXKaT Ha Hel, TO Ha NPSMOH J0JKHO ObITh n — 4
TO4YKHU. [Ipy 3TOM 16O BCe TpU NPsIMbIe EPECEKAIOTCS B OJJHOM TOYKE, U €CJIU 3TO O/{HA
M3 OTMEYEHHbIX TOYEK, TO MbI y4YJIU €€ TPK/bI, IUO0 NpsiMble IlepeceKaloTcs He boJiee
YyeM B TPEX TOYKAX, U €CJIM KaKHe-HUOY/Ib U3 HUX OTMeYeHbl, TO TaKHWe TOUYKU Mbl Y41
JBaxabl. C/ienoBaTe/NIbHO, BCETO HA MPAMBIX JIEXKUT He MeHee 3(n —4) —3 =3n — 15
Touek. C Ipyroil CTOPOHBI, UX He 60oJbllIe YeM n, 1o3ToMy 3n — 15 < n, OTKy/a c/leayeT,



yto n < 7. TakKe NOHSTHO, YTO TOYEK He MeHbllle YeThIpéx. [Io ofHOMY npuUMepy AJs
Ka)kZI0TO 3HAYeHHUs N OT 4 10 7 IpUBEJIEHO Ha PUCYHKE.

B) Ha nsiiockocTy n3o6pakeHbl TpU NpsIMble, epeceKaroliyiecs B 04HONW TOYKe, U HECKOJIBKO
TOYeK TakK, YTO 10 06e CTOPOHBI OT KaX/,0i NPSIMON HAaXO4UTCS POBHO M0 /IBE€ TOYKU (TOYKH,
JiexKalljde Ha caMOM MpsSIMOM, HE OTHOCSTCS HU K OJAHOU U3 CTOpPOH). [Ipu 3TOM Ha NpsMbIX
CYMMapHO JIEXKHUT n To4deK. [Ipy KaKuX 3Ha4eHUAX N TAKOe BO3MOXKHO?

OtBet: npu n, paBom 0, 1, 3,4, 6 uiu 7.

Pemenue. [lycTb oTMe4eHO m TOYeK, U3 KOTOPBIX N IITYK JiexKaT HA NPAMBIX. JlJ1g Kax-
JloM IPsAIMOM 4 TOYKH He JieXKaT Ha HEW U m — 4 TOYKHM JieXKaT Ha npsiMout. Eciiu Touka
nepecevyeHUsi NPsIMbIX He OTMe4YeHa, To n = 3(m — 4), a ec/ii OTMeYeHa, TO Mbl yUJIH €€
TpW¥abl U n = 3(m — 4) — 2. TakuM 06pa3oM, YUCJI0 N MO0 JeauTcd Ha 3, IO NpU
JleneHnu Ha 3 faét octatok 1. Takxke n = 3(m — 4) — 2 < m, a 3Hauut m < 7. Ciefo-
BaTeJIbHO, U N < 7, TO eCTh Ha NPSAMBIX CyMMapHO MoxeT JiexaTsb 0, 1, 3, 4, 6 uiu 7 To-
yek. [lo ogHOMY IpuMepy A/ KaXKA0T0 U3 ITUX 3HAaYeHUH IPUBEJIeHO Ha PUCYHKE.

[Ipumeyanue. To, 4yTO 061ee KOJMYECTBO TOYEK He OO0JIbllle CeMH, MOXXHO Z0Ka3aTh U
no-zApyromy. Ecin oTMedeHO He MeHee 8 TOYEeK, TO Ha KaXJ,01 IPAMOMU JIEXKUT He MeHee
4 y3 HUX. PaccMoTpuM J106y10 NpsAMylo U3 Tpéx. BHe eé Ha BTOpOH NpsIMOM JiexxaT 1o
KpalHel Mepe 3 TOYKU U HA TPeTbe! JiexKaT 110 KpaHer Mepe 3 TOUYKH, BCEro He MeHee
6 Toyek. Takoe HEBO3MOXKHO.

HORCOE




8 knacc

8.1. IlpexctaBbTe yKci0 36 Kak NPOU3BeJileHUE TPEX LeJIbIX MHOXKUTEJIeH, CyMMa KOTOPBIX paBHA

4. YeMy paBeH MEHbIIUU U3 MHOKUTEJIEN?

OTtBeT: —4.
[Ipumep: 36 = (-4) - (-1) - 9.
PenreHue. YkazaHHOe pa3J/ioKeHUE eJJMHCTBEHHOE. ITO MOXKHO J0Ka3aTh.

Ec/v Bce Tpu COMHOXHUTeEJIA N10JI0KUTEbHbI, TO HAU0O0JIbIINHN U3 HUX He MeHblie 4 (Tak
Kak 3% < 36), a cymMa 6osibliie 4, YTO IPOTUBOPEYUT YCIOBHIO. 3HAYMUT, [jBa U3 MHOXKH-
TeJied OTpULIaTe/IbHBI, @ TPETHUH MT0JIOKUTEJIEH.

Torpa nosoxuTebHbIA COMHOXXUTE/b paBeH 9. /lelicTBUTENIbHO, EC/IU OH He 60JIblIE 6,
TO CyMMa MO/JlyJieil IBYX APYTUX OOJIbIlE 2; €C/IM OH He MeHbllle 12, To cyMMa MoAyJiei
JBYX Apyrux MeHblie 8. Torga fBa oTpuLiaTeIbHbIX COMHOXUTEJIS paBHbI IN60 -4 1 -1,
JIn60 -2 1 —-2. YCJI0BUIO Y/I0BJIETBOPSET TOJIbKO IePBbII BApUaHT.

8.2. Bacs 3aMeHuUJ B [IBYX YHCJIaX OJIMHAKOBbIe LIUPbl OJMHAKOBBIMU OYKBaMU, pa3Hble — pas-

HbIMU. [losiyunsiock, uto uuciao 3APA3A genvtcsa Ha 4, a AJIMA3 genvtcs Ha 28. HaniguTe aBe
nocaeaHue nudpsl cymmbl 3APA3A + AJIMAS.

OTBeT: 32.

Pemenue. U3 ycnoBus cienyet, uto ynciaa 3APA3A u AJIMA3 pensarcda Ha 4. [1o cBoucTBY
JleTMMOCTH Ha 4 yrcsa 3A u A3 ToXKe KpaTHbI 4. B yacTHOCTH, U3 3TOTO CJIeJyeT, YTO 06€e
nudpsl 3 u A yétHbl. Ho uucio, aensiieecs Ha 4, B KOTOpOM npeanocaefHsas nudpa
4Y8THA, A,0/XKHO OKaHYUBAThCS Ha LUPY, KpaTHYIO 4. 3HaUUT, 06e iudpbl 3 U A KpaTHBI
4. Tak Kak OHU HeHyJieBble (Ha HUX HauuHatTcs yuciaa 3APA3A u AJIMA3), To oaHa U3
HUX paBHa 4, a BTopas — 8.

Yka3aHHasi CcyMMa OKaHYMBaeTCs Ha Te e 2 nudpsbl, uto ¥ 3A + A3 =48+ 84 =132, To
ecTb Ha 32.

8.3. /JaH napaJsuienorpamm ABCD, D = 100°, BC = 12. Ha ctopoHe AD ecTb Takas To4ka L, 4TO

8.4.

2ABL =50°, LD = 4. HaliauTe aauny CD.

OTBer: 8.

Pemenue. [lo cBoicTBY nmapassenorpamma £LABC = «£D =100° AD=BC=12 u CD = AB.
3HauuTt, £CBL = £ABC - £ABL =100°-50°=50° u AL=AD-LD=12-4=8. Tak Kak
£ALB = £CBL (kak HaKpecT Jiexkall[de pU napasiesbHbIx npsMbix AD u BC v cekyieit
BL) v £CBL = £ABL = 50°, nony4aeM, 4to LALB = £ABL, no3TOMYy TpeyrojibHUK ABL paB-
HOoGeapeHHbIN U AB = AL = 8. CinegoBartenbHo, CD = AB = 8.

B jiec 3a rpu6aMu X0iMIM YeThbIpe MaslbyrKa U TPU A,eBOoUKU. Kaxk/bli Hall1éJ1 HECKOJIbKO I'PU-
60B, Bcero oHU cobpasnu 70 wTyk. Hukakue /iBe JeBOYKHU He cCOOpa/ivi IOPOBHY, a JIlOObIe TPoe
MaJIbYUKOB IPUHECJU BMeCTe He MeHee 43 Tpu6oB. Y JII0ObIX IBOUX JleTel YUCI0 CO6PAHHbBIX
rprv6OB OTJIMYAJIOCH He 6GoJiee yeM B 5 pas. Maiua co6pasia 6ovibliie Bcex U3 fieBoyeK. CKOJIbKO
OHa MpUuHec/a rpu60B?

OTBeT: 5 rpu6oB.



Peuienue. JIto6ble Tpoe MaJlbuYMKOB PUHEC/IU BMecTe He MeHee 43 rpu60B, O3TOMY
eCTb MaJIbYUK, cOOpaBIIMK He MeHee 15 rpu6oB (Tak kak 14 - 3 <43). 3HAYUT, 3TOT
MaJIbYMK U OCTaJIbHbIe Tpoe cobpasiv He MeHee 15 + 43 = 58 mTyK.

Eciu ecTh MasibyuK, cOOpaBIINK He MeHee 15 WITYK, To jt06ast leBouKa cobpasia He Me-
Hee 15:5 = 3 rpu60B. 3HAYUT, IeBOYKU COOPA/IM pa3HOE YUCJI0 FPUOOB, TO €CTh BMECTe
He MeHee 3 +4 + 5 =12 mTyK.

Tak kak 58 + 12 = 70 — Bce cobpaHHble TPUObI, 3HAUYUT AEBOYKHU cobpaiu 3,4 u 5 rpu-
60B, Maiia npuHecsa 5 HITYK.

8.5. /lBa rpaduka MHeHHbIX QYHKLIUN NepecekatoTcs npu x = 2. [Ipu x = 8 3HaYeHHUs oTinva-
toTcs Ha 8. [Ipu x = 20 3HayeHue ogHOM U3 GyHkyuil paBHO 100. YeMy MoxKeT ObITH PaBHO
3HavyeHUe Apyro GyHkuun?

OTtBeT: 76 unu 124.

Pemenue 1. [lycTb 3HaYeHHE NepBON PYHKIMHU MPH YBEJIUYEHUH apTyMeHTaHa8 -2 =6
M3MEeHMWJIOCh Ha d, Torga BTopoil — Ha d + 8. OT 2 go 20 apryMeHT Bo3pacTaeT Ha 18,
4yTO 6oJiblile 6 B 3 pa3a. 3HaUUT, 3HaYE€HHUE [1ePBOM QYHKIUU U3MEHUJIOCH Ha 3d, BTOPOM
—Ha 3(d + 8) = 3d + 24, onu otsinyarorcd Ha 3d — 3d + 24 = +24. 3Ha4UT, HCKOMOE
3HavyeHHe BTOpoH ¢yHkuuu paBHo 100 + 24, To ecTb 76 unu 124.

Pemenue 2. llyctb y = kix + by u y = k,x + b, — panHble ¢yHkuuu. [lo yciaoBuio
2k1 + b1 = 2k2 + bz, (8k1 + bl) - (8k2 + bz) = i8, 20k1 + b1 = 100. HyH{HO HaWTH
3HauyeHue 20k, + b,.

/lBa nepBbIX COOTHOILLEeHUd nepenuiueM Kak 2(ky — ky) + (by —by) = 0u 8(ky — ky) +
(b; — by) = 18, otkyna 6(k; — k,) = £8.

TOI‘Aa 20k2 + bz == —20(](1 - kz) - (bl - bz) + (20k1 + bl) -
=—0-—3-(+8)+ 100 =100 + 24.

8.6. B BrinykJsioM 4YeThipéxyronbHuke ABCD ctopoHa BC BaBoe MeHblue, yeM AD. /lnaronans AC
neprneHAUKyJasipHa cTopoHe CD, a auaroHasib BD nepneHaukyJisipHa ctopoHe AB. Halgute
60JIbLIMNA OCTPBIN YroJl 3TOT0 YeThIPEXYTOJbHUKA, €CJIM MEHBIINUHI paBeH 36°.

OTBeT: 84°.

Pemenue. [lyctb Touka M — cepenuna ctopoHbl AD. Tak kak yribl ABD u ACD npsiMble,
TO yrJibl B v C yeTbIpéxyrosbHUKa ABCD Tynble, yribl A U D oCTpble, KaK yIJbl NIPSIMO-
yroJIbHbIX TpeyroabHUKoB ABD u ACD. llycte ZA = oo — faHHbI# yroJa, ZD = § — ucko-
MbIH yTOJI.

TpeyrosbHuku ABD v ACD — npsMOyroJibHble, TO €CTh UX MeJWaHbl, IPOBEeJEHHbIE
K AD, paBHBI [I0JIOBUHE TUNIOTeHY3bl, TOorga AM = BM = CM = DM = BC. OTcroa cienyer,



8.7.

8.8.

yTo (1) LABM = o (Tak kak AAMB paBHOGepeHHbIN), (2) £ZDCM = 3 (Tak kak ACMD paB-
HoGeapeHHbIN), (3) LCBM = Z/BCM = 60° (Tak kak ABMC paBHOCTOPOHHUH).

CyMmMa yrJyioB yeTblpéxyrosbHuka ABCD paBHa 360°, 3HAYUT, BBIIIOJIHEHO PaBEHCTBO
o+ (a+60°) + (B +60°)+p=360°oTkyna cieayet,yTo o + 3 = 120° uau f = 120° - o

B fanHOM ciydae eciv o= 36°, 1o 3 = 120° — o = 120° - 36° = 84°.

B ropojsie BykBUHCKe J1t011 3HAKOMbI, TOJIbKO €CJIM B UX UMeHax eCTh OJJMHAKOBble OYKBBI, a
MHaye — HeT. Y HECKOJIbKUX KUTeJied byKBUHCKa CIPOCUJIN, CKOJIBKO ¥ HUX 3HAKOMBIX B I0O-
pose. MaptuH ckasasn, uto 20, Knum — 15, UuHa — 12, Tamapa — 12. Yto otBeTusaa Ka-
MuJL1a?

OtBeT: 15 3HaKOMBIX.

Pemenue. 3aMmeTUM, 4TO BCe NIATh IePEYUCIEHHBIX B YCJIOBUU YYEHUKOB 3HAKOMBI JIPYT
C ApyroM. 3Ha4yuT, y MapTHHa 3a npejieJlaMu 3TOU rpynnbl 16 3HaKOMbIX, a y UHHBI U
Tamapsl — no 8. Ho Bce 3HakoMble MHHBI 3HakOMBbI ¢ MapTUHOM, U Bce 3HakoMble Ta-
Maphbl TOXe, IPU 3TOM HUKAKUX IPYTMX 3HAKOMbIX Y MapTuHa HeT. A Tak Kak 16 =8 + 8,
TO 3a peJiesiaMu Halell rpynnbl y UHHBI U TaMapbl HET 06111MX 3HAaKOMbIX. X 061MMU
3HAKOMbIMU MOTYT OBITh TOJIBKO JIIOJIU C OYKBOW A B UMEHH, C/1eJl0BaTebHO, 3a Ipee-
JIaMU paccMaTpUBaeMoM Ipynibl TAKUX JiloJed HeT. B TakoM ciy4yae Kamuiiia 3Hakoma
POBHO C TEMH XKe JIIOJIbMH, C KOTOPbIMU 3HAaKOM KiiuM (a Tak:ke OHU 3HAaKOMbI JPYT C
JIpyroM), To eCThb y He€ 15 3HaKOMBbIX.

B kJsieTKkax Jocku 8 x 8 paccTaBJ/ieHbl HaTypaJibHble YyKcaa oT 1 1o 64 (kaxkJoe 1o pasy) Tak,
YTO YMCJIa, OTJIMYAIOIMecs Ha 1, CTOST B COCeIHUX 110 CTOPOHeE KJeTKax. Kakoe HavMeHbllIee
3HaYeHHe MOXXeT NMPUHHUMaTh CyMMa 4Mcesl Ha JUaroHajJu U3 JIeBOTO HMXKHEro B NpPaBbIU
BEPXHUU yroJ?

OTgert: 88.

Pemenue. PackpacuM K/IeTKH JOCKM B IIAXMAaTHOM nopsjke. [lycTb paccMaTpuBaemas
JiuaroHasb 4épHas. byieM nepemeniatbcsa N0 KJeTKaM COIJIACHO pacCTaBJ€HHBIM YHC-
JlaM. PaccMOTpUM MOMEHT, KOT/Zia Mbl 3aHAJU NOCJeAHIOK KJIETKY Ha JuaroHasd. [lo
3TOrO0 MbI JJOJKHBI ObIJIM TOOBIBATh Ha BCEX KJIETKAX C OJHOM CTOPOHBI OT He€, TI03TOMY
OCeTUJIM He MeHee 19 4épHbIX KJIeTOK (7 Ha fuaroHaiu v 12 c 3Toit ctopoHbl). Tak Kak
npu 06Xo/e JOCKU Oesible U YEPHbIe KJIETKU YepeAyloTcs, TO Mbl IOCETUJIM TaKXe He
MeHee 19 GesbIX KJIETOK, TO €CTb HOMep TeKYyIlel KJeTKU He MeHblle 2 - 19 + 1 = 39.
[TockoJIbKY BCe K/IeTKH Ha JMaroHa/li UMEKT HoMepa OHOU YETHOCTH, B OCTA/IbHBIX
KJIeTKax HoMepa He MeHblie 1, 3, ..., 13. TakuM 06pa3om, cyMMa yuces Ha JUaroHa Iy He
MeHblle 1+ 3 + ...+ 13 + 39 = 88. Ha prcyHKe oka3aHo, 4YTO JaHHOe 3Ha4eHHe JOCTHU-
raeTcs.
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60|55|50(45(44| 11| 14|37
6154|518 |8 [10]15]|36
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