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b0k 6. 'padbl U TYPHUPHI

IlodzomosumeibHOe 3aHsIMuUe

3agaHust

B Jluneukod 06/1aCTH €CTh TOJBKO TaKHe MapLIPYThl aBTOOYCOB MeX/Jy IapaMu ropo-
Jamu: Jluneuk-I'psasy, JaHkoB-YcMmaHb, 3agoHck-/laHkoB, ['psasu-Enen, YcmaHb-Jle6e-
AsiHb, Yanabiruu-I'psasy, JlebeasHb-3afoHck, Yanabirua-Enen, Jluneuk-Yamaeirus. Jo
KaKHX ropoJioB 06J1aCTH MOXHO A06paThcsi (BO3MOXHO, C lepecajikaMH) Ha aBTobycax U3
Jlunenka?

Hapucyiite cxemsl (rpadsnl) K caeAyOILUM CUTYaLUSIM:

(a) Mawa gpyxut ¢ Karteit u Jaweit, Jlama gpy>xut ¢ Mame#t u Hacrei, Hacts apyuT c
Jaweit u Katelt, Kata apyxuTt c Maiueit u Hacteit;

(6) y Ostera ectb 2 ceiHa I[leTp u Bacunui, y [leTpa ecTb cbiHOBbs1 Hukosaii, [puropuii u
Muxau;

(B) Mexay 9 nnaHeTtaMu COJTHEYHOH CHCTeMbI JIeTAIOT paKeThl N0 CAeAyIOIIUM Maplupy-
TaM: 3emss1-Mepkypuii, [lnyToH- BeHepa, 3eMmus-IlnyTtoH, [layToH-Mepkypuii, Mepkypuii-
BeHnepa, Ypan-Hentys, HentyH-CatypH, CatypH-lOnuTep, IOnutep-Mapc u Mapc-Ypas;

(r) mATb KOMaHZ, CHIIPAIN MEX/Y CO60H KPyrOBOH TYPHUD, TO €CTh KaXKJjast KOMaH/bI ChIT-
paJia c KaXo1 Ipyroi poBHO OJIMH pas;

(=) 3 Bcero Habopa JoMuHO y OJTM Ha pyKax TOJIbKO 5 KocTel foMuHo: 1-2,5-2,3-3,5-3 1
2-6.

B ropop Enen npusetena neTtawuas tapeska ¢ Mapca. B Hell Tpoe nTUpyKuX MapcHaH,
TpOe TPeXpPyKUX MapCUaH U MecTepo JBYPYKHUX MapCHaH.

(a) CxoJsIbKO BCero pyk y nNpuJIeTeBIINX MapCcHaH?

(6) Pyxu y mapcuaH J/iMHHBIe U H3rubaromuecsa. OHU Bce B3AJUCh 3a PyKH TakK, 4TO He
0CTaJIOCh CBOGOAHBIX PYK. CKOJIBKO MOJIy4HJIOCH PYKOTIOXKATHH?

(B)MoryT Ji1 OHU B3SIThCS BCe 3a PYKH, €C/IN NATUPYKUX MapcuaH He 3, a 47

[Ipomén ofHOKPYroBOM LIaXMaTHBIA TYPHUD, B KOTOPOM NPUHSJ/IM y4acTUe 8 yesoBek. B
TedeHHe TYPHUPA KaXK/ible IBO€e ChIIPAI POBHO OJIHY apTHIO. 3a T06eAy UTPOK MOJTydasl
1 ouko, 3a HUYb0O — 0,5 0YKOB, 32 MpoUrpbil — 0 OYKOB.

(a) CkoJsIbKO mapTHH ChIrpasl KaXbIH yYaCTHUK?

(6) CxostbKO MpOIIJIO HAPTHUH B TeYeHHE BCETo TypHUpa?

(B) KakoBa cymMMa BcexX OYKOB, IPOCTABJIEHHBIX B Ta0IHIE?
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(r) MoxxeT Jik 0Ka3aThCs, 4TO [OCJIe/JHEEe MECTO 3aHSJ UTPOK ¢ 0 0YKaMHy, a Ipenocie/iHee
— UTPOK, 3apaboTaBlinii Toybko 0,5 ouka?

Ha kpy»xke no mateMmaTuke 7 yeysoBek: AHTOH, bopsi, Bosa, ['n1e6, /luma, EBrenuii u Xopa.
HW3BecTHO, YTO B 3TOM KOMNaHUM y AHTOHA 6 Apy3ei, y Bopu — 5,y BoBbl 1 ['1e6a — 1o 3,
y Jlumer u EBrenns — no 2, y 2Koper — Bcero 1. Bei6epuTe Bcex MaJb4MKOB, C KOTOPBIMU
ApyxuT ['1e6.

Ha koHLlepTe KaXAy10 MEeCHI0 UCIOJIHANN ABOe apTUCTOB. Becero 6b110 12 apTHUCTOB, Kak-
JBIH BBICTYINJI 110 5 pa3. CKoJIbKO GbLI0 neceH?

B HexoTopoM rocyzaapctse 10 ropozoB u 20 fopor. ABUaJNHUSA €CTb MeXAy JByMd ropo-
JlaMH B TOM U TOJIBKO B TOM CJIy4dae, eCJIM MeX/y HUMU HeT Joporu. CKOJIbKO aBUaJTMHUN
B TaKOM rocyzapcrae?

(a) Bropozme ManenbkoM 15 TesepoHOB. MOXKHO JIM X COEUHUTH NPOBOJAMHU TaK, YTOOBI
KaXK/Jbli TesiepoH 6L COeJUHEH POBHO C NMSATHIO JPYTUMU?

(6) MoxHO /1 TPUYMAThb CeMb TAKHX CJIOB, UTOOBI KaX/10€ UMEJIO XOTsI ObI OAHY OGIIYI0
OGYKBY POBHO C NSITbIO APYTUMU?

(B) Mo>kHO JiK pa3pes3aTh NPsSIMOYTOJIbHUK 5% 18 Ha JOMHUHOLIKY TaK, YTO6GbI KaXkJas rpa-
HUYHJIa POBHO C TPeMsl UJIH NAThIO APYTHMHU [0 OTPE3Ky HEHYJIEBOH AJTUHbI?

(r) Mo»KHO JIM HapUCOBAaTh Ha MJOCKOCTU 9 OTPE3KOB TaK, YTOOBI KaXAbId MepeceKascs
POBHO C TpeMsi APYyruMu?

BepunHbl rpada MoKpacu/Iv B /iBa LjBeTa: KPaCHbIM U CUHUH. VI3 KpacHBIX BEPIIMH €CThb
pebpa TOJIbKO B CHHHUE, @ U3 CHHUX — TOJIbKO B KpacHble. CyMMa cTelneHel KpacHbIX Bep-
muH — 20. Kakoé MOKeT 6bITb CyMMa CTeNeHel CUHUX?

Ha guckoTeke 6bL10 6 JeBoYeK U 8 MaJibuuKOB. Kaxk1aa AeBo4yKa cTaHIleBaJia ¢ 4 MaJlbuu-
Kamu. Bce MasibuMKY TaHLleBa/Iv C OJMHAKOBBIM KOJIMYECTBOM JieBouek. HuKakue aBoe He
TaHleBa U ABaXKAbl. CO CKOJIbKUMU JIeBOUYKAMH TaHLleBaJId MaJIbYUKHU?

lllecTh KOMaHA, B TeYEHUE 3UMBI JOJKHBI ChITPATh OAHOKPYroBOil TypHUD. Bosenbiuk
[TeTs Ha3BaJ1 UUCJI0 UTP, KOTOPOE KaxkJasd KoMaH/a ceirpasa go Hosoro I'oga: 3, 3, 2, 2, 2,
1. MoxeT /11 Takoe 6bITh UM [leTs omnbaeTcs?

B ¢yT60/IbHOM KPYroBOM TYpHHpe NATH KOMaHA o cucteMe 3-1-0 nobeguTenb Habpas
CTOJIbKO OYKOB, CKOJIBKO BCe OCTaJibHble BMecTe B3siTble. CKOJIbKO HUYbUX OBIJIO B 3TOM
TypHUpe?

B rpade kax«aas BeplirHa OKpalleHa B CHHUI W/ 3esieHbIH 1BeT. [Ipy 3TOM KaxkJjas cu-
Hssl BEpLIMHA CBSI3aHa C MSIThI0 CHHUMHU U JIECSIThIO 3eJIEHbIMHY, a KaXK/[asl 3eJieHast — C Jie-
BSITbIO CHHHUMH U ILIECThIO 3eJIEHbIMH.

(a) Kakux BeplIrH 60JblIe — CHHUX WUJIU 3€JIeHbIX?

(6) Kakum MoXKeT ObITh HAMMEHbLIee YUCJIO0 CHHUX U 3eJIeHBIX BEPIIUH Takoro rpada?
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YkasaHUsl, OTBEThI U pelieHuA

B nepBo#i 4acTH 3aHSATHSA B Ipoliecce 06CY»KAeHHs 3a/1a4, 0TMEeYEHHbIX TOYKOH, MOXKHO BBECTH
HoHsITHE rpada U 3aMeTUTb IPOCThIe 3aKOHOMEPHOCTH, CBsi3aHHbIe ¢ rpadamu. KpaTkoe ussio-
*KeHHe 06CyKJeHus IPHUBeIEHO B KOMMEeHTapUsX K pelieHUsAM. Takke B KOMMEHTapUU BbIHe-
ceHbl GaKTbl, KOTOPbIE HECYT POJib TEOPHUHU: onpejesenus (rpad, cTeneHb BEPIIHHBI) U TEO-
peMbl (KostuecTBO pebep rpada, 4eTHOCTh CYMMBI CTeNeHel BepLInH).

B 3ajga4de Ne 6 BBOJUTCA INOHATHUE ABYAOJIBHOI'O rpac])a, KOTOprﬁ BO3HHUKAE€M BO MHOT'HUX TEK-
CTOBBIX 3aJda4ax. PeKomel-myeM pa306paTb 3Ty 3a/a4y BO BpeMA 3aHATHA.

B Ha6op BkJIIOYEHBI 33/1a41 PO TYPHUPHI, KOKABIA TYPHUP MOXXKHO BOCIIPUHUMATh Kak rpad,
rZie BepIIMHbI — KOMaH/ia, pe6pa — NMpoBeJleHHbIe UTDBI.

B Jlunenko# 06J1aCTH eCTh TOJBKO TaKHe MapUIpyThl aBTOGYCOB MeX/Ay NMapaMH ropo-
namu: Jlunenk-I'psasu, [laHkoB-YcMmaHb, 3agoHcKk-/lankoB, ['psasu-Enen, Ycmanb-JleGe-
nsHb, Yanasirud-I'psaswy, Jlebensub-3amoHck, Yanubirua-Enen, Jlunenk-Yamaeirus. /o
KaKHX rOpoZioB 06JIaCTH MOXKHO J106paThCs (BO3MOXKHO, € TlepecaikaMy) Ha aBToOycax 13
Jlunenka?

OTBeT: ToJbKO 0 'psazeld, Enbua v Yansbiruxa.
PewmeHue. CxeMa CBSI3U MEX/1y rOpOJlaMU BBITVIIAUT CJIeAYOLIUM 06pa3oM.
—H @
U—®

KommenTapuii. [oposa, cBSI3aHHBIe aBTOOYCHBIMY MapLIPyTaMH, yA06HO N300 Pa3UTh
B BH/le KAPTUHKU. 3aMeTHM, YTO B KAPTUHKE HaM He BOXKHO B3aHMHOE PaCI0JIOKEeHHe
rOpoJiOB, AJIMHBI JOPOT WK ux ¢popma (IpsiMble UM HeT). BakHO: ecTh coejuHeHHe
WJIY eT0 HeT.

VIMeHHO TaKue CXeMbl Ha3bIBalOT rpadaMu: 06'beKThl 0GBIYHO H300PAXKAOT TOUKAMU
(3o BepuMHbI rpada), coeAUHEHUE U306paXKaAIOT JIUHUAMU (pebpamu rpada).

Onpepenenue. [pagh — MHOXKECTBO BEPLIUH (TOYEK), HEKOTOPbIE U3 KOTOPBIX COEU-
HeHbI pebpoM (JIMHUEN).

Hapucyiite cxemsl (rpadsbl) K c1eAyOLUM CUTYaLUSIM:

(a) Mawa gpyxut ¢ Karteit u Jaweit, Jlama gpyxut ¢ Mameit u Hacrei, Hacts apyuT c
Jaweit u Katelt, Kata apyxuTt c Maiueit u Hacteit;

(6) y Ostera ectb 2 ceiHa [leTp u Bacunuiy, y [leTpa ecTb cbiHOBbsl Hukosaid, [puropuii u
MuxauJ;
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(B) Mexay 9 niaHeTtaMu COJTHEYHOH CHCTEMBbI JIeTAIOT paKeThl N0 CAeAyIOIIUM MapIlupy-
TaM: 3eMss1-Mepkypuii, [lnyToH- BeHepa, 3emas-IlnyTtoH, [layToH-Mepkypuii, Mepkypuii-
BeHnepa, Ypan-Hentys, HentyH-CatypH, CatypH-lOnuTep, IOnutep-Mapc u Mapc-Ypas;

(r) mATb KOMaHZ, CBIIPAJIN MEX/Y CO60H KPyrOBOH TYPHUD, TO €CTh KaXKJjast KOMaH/bI ChIT-
paJia c KaXIo1 Ipyroi poBHO OJIMH pas;

(m) m3 Bcero Habopa foMuHO y OJiM HA pyKax TOJIBKO 5 KocTe foMmuHo: 1-2, 5-2, 3-3, 5-3
u 2-6.

OTBeT: cM. PUCYHKH.
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YkasaHus. B nynkTax (a)-(B) BeplUUHBI U pe6pa 0O4YeBU/HBI.

(r) BepuuHbI rpada — KOMaHAbl, pe6POM COeMHEHBI Te, KOTOPbIE ChITPAIU MEXAY
co60M.

(1) BepwinHbI rpada — KoM4EeCTBO 04KOB (0T 0 70 6), pe6po — KOCTb JOMUHO. 3a-
METbTE, YTO KOCTb 3-3 HM306paxkaeTcss peOpoM, KOTOpOoe HaYMHAETCs U 3aKaHYMBa-
eTcsl B 0AHOH BeplurHe. Takye pe6pa HAa3bIBAIOT NET/ISIMHU.

KomMmeHTapuil. padaMu MOKHO WJLIIOCTPUPOBATH CUTYALMH, I'Zle €CTb HECKOJIBKO
06'bEKTOB, MEXAY KOTOPBIMU ObIBAET CBsA3b. B KauecTBe BEPLIMH U peGep MOTyT Bbl-
CTynaThb, HapUMep: JIIOAU U ApPYXK06a, ropoJa U JOPOTH, JIOAU U ChITPAaHHbIE UIDBHIL.
Kakue ele nprMepbl BBl MOXKETE IPUBECTHU?

B ropop Enen npusetena neTtawuas tapeska ¢ Mapca. B Hell Tpoe nATUpyKUX MapcHaH,
TpOe TPeXpPYKUX MapCUaH U I1ecTepo JBYPYKUX MapCHaH.

(a) CxoJsIbKO BCero pyk y nNpuJIeTeBILINX MapCcHaH?

(6) Pyxu y mapcuaH JJiMHHBIe U n3rubaromuecsa. OHU Bce B3AJIUCh 3a PyKH TakK, 4TO He
0CTaJIOCh CBOGOAHBIX PYK. CKOJIBKO MOJIy4YHUJIOCh PYKOTIOXKAaTHUH?

(B)MoryT Ji1 OHU B3SIThCS BCe 3a PYKH, €C/IN IATUPYKUX MapcuaH He 3, a 47

Ykasanwue. Pe3ysbTaT nyHKTa (a) Hy>K€eH JiJIs pellleHNs MyHKTA (6), a cioco6 pemeHus
nyHKTa (6) — AJ1s pelieHUs: NyHKTA (B).

(@) OtBer:3-5+3-3+6-2=36.
(6) OTBeT: 18.
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Pemenue. B kax/JoM pyKONoXaTHH y4yacTBYeT JBe PYKH, I03TOMY YHUCJIO PYKOIOXKa-
THU BABOE MeHbIlle yucaa pyk. OHo paBHO 36 : 2 = 18.

(B) Ykazanue. [locTapaiiTecb HAMTH YMCI0 PYKOIIOXKAaTHUH B 3TOM CJIy4ae.
OTBeT: He MOTYT.

Pemenwue. lonyctum, 3T0 Bo3MoxkHO. Torgay Mmapcuan 4 -5+ 3 -3 + 6 - 2 =41 pyk. To-
rZia YUcao pykonoxatui 41 : 2 = 20,5, 4TO HEBO3MOXKHO.

KommeHnTapuii 1. B faHHOM 3azia4e pucoBaTh CXeMy pyKOIOXKaTHH He Hy»HO. Ho peub
HUIET 06 06'beKTax (MapcHaHax), ¥ CBA35X MeX/Y HUMU (eCTb PyKONOXKAaTHe UJIH HET).
[Tpo kaxayo BepIIMHY TaKoro rpada U3BeCTHO YHC/I0 pebep, BBIXOAAIIMX U3 Heé.

Onpenenenue. CmeneHs 8epuiuHbl rpada — KOJIMUECTBO BBIXOJSIINX U3 Hee pebep.

v’ Jlnst kaxaoro u3 rpadoB B nmyHKTax (a)-(4) mpeablayinei 3ajauu HalAUTe YUCIO
BEpPIIKH U YuC/I0 pebep. OKOJIO KaK/0H BEPILHUHBI YKAKUTE €€ CTENEHb.

KomMmenTapu#i 2. [IyHKT (6) H/UTIOCTPUPYET CJIeAyIOyI0 3aKOHOMEPHOCTb.

Teopema (o mozacyéTe yncsa pebep). B mo6om rpade cymma creneHed BepIIvH paBHA
YABOEHHOMY KOJIMYECTBY pebep.

JokasaTenbcTBo 1. Yucio KoHLOB peGep paBHO cyMMe cTeneHeld BepIIWH. KoHIbI
00 beJUHSAIOTCSA B aphl. [loaToMy unciio pebep BABOe MeHbIIE.

JokasaTesibcTBO 2. Ecin pebep HeT, To Bcé BepHO. Kax/10e Bo3HHKatolee pebpo yBe-
JINYMBaeT CyMMY CTelleHel Ha 2, a yucso pebep — Ha 1.

KomMmenTapu#i 3. [IyHKT (B) W/JIIOCTPUPYET CIeAYIOMYI0 3aKOHOMEPHOCTb.

Teopema (0 YETHOCTH CyMMBI CcTelleHel BepliuH). B sito6oM rpade cymma creneHei
BepLUMH YETHa.

JlokazaTesbcTBO. Tak Kak cyMMa CTeneHell BepLUIMH paBHA YJBOEHHOMY KOJIMYECTBY
pebep, a UKcsI0 peGep — 1ies10e YUCIIO0, TO CyMMa CTelleHel 4éTHa.

Mo2kHO He HaXo4WUTb BCIO CYMMY creneHel. Kak U3BECTHO, YETHOCTh CYMMbI 3aBUCUT
OT YMCJia HEYETHBIX CaraeMbIX. H03TOMy, HMeeT MeCTO TaKoe CJIeiCTBHE.

CnepctBue. B mo60M rpade 4Mc/10 BEpIINH C HEYETHOM CTeNeHbl0 YETHO.

e  [Ipowés oJHOKPYroBOH IaXMaTHBIM TYpHUP, B KOTOPOM NPUHAIU y4acTue 8 yesioBek. B
TedyeHHe TYpHUpPaA KaK/ble BO€e ChIIPAIM POBHO OJ{HY NapTHI0. 3a To6eAy UTPOK MoJsTy4dasl
1 ouko, 32 HUYb0 — 0,5 0YKOB, 32 npourpeill — 0 OYKOB.
(a) Ckos1bKO MapTH ChITPas KaXKAbIH yYaCTHUK?
(6) Cko/IbKO MPOILJIO TAPTHUH B TeUeHUE BCETO TYpHUPA?
(B) KaxoBa cyMMa BceX 04YKOB, IPOCTaBJIEHHBIX B Tab/uLe?
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(r) MoxxeT Jik 0Ka3aThCs, 4TO [OCJIe/JHEEe MECTO 3aHSJ UTPOK ¢ 0 0YKaMHy, a Ipenocie/iHee
— UTPOK, 3apaboTaBlinii Toybko 0,5 ouka?

OTseT: (a) 7, (6) 28, (B) 28.

Pemenune. Kaxablil Urpok ceirpas ¢ 7 conepHukaMu. Bcero «yyactuil» B nmapTHUAX
7 -8 =56, B KaX/JJ0i MapTHUX peasu3yeTcs ABa «y4acTHUsI», TIOITOMY, YUCIO0 MapTHUH
paBHO 56 : 2 = 28. 3aMeTHM, YTO B IIaXMAaTHOM TYPHHDE NOCJIe KaXA0H UTPbI MEXAY
WrpoKaMH pacnpegenseTcs 1 ouko. 3HaYUT, CyMMa BCeX OYKOB paBHA YHCJIY TapTHH,
TO eCTb paBHa 28.

KomMmenTapu#i 1. Kaxxaplii TYpHUDP MOXKHO H306pa3uThb rpadoM, Ie KoMaH/bI (y4acT-
HUKH{) — BEPIIMHBI, POIIEeJIINe UTPbl — pebpa. 3HAYUT, BOMPOC «CKOJIBKO BCETO
MPOILLJIO UTP» AAET TOT K€ OTBET, YTO U BOIIPOC «CKOJIBKO pe6ep B MOJTHOM rpade».

KomMmenTapwii 2. 0606111MM pe3yIbTaThl ¥ 6Y/ieM UX UCII0JIb30BaTh IPH PEIleHUH 3a-
Jlad B JajibHednieM. EC/iM B KPyroBOM TYpPHHMpE N YYaCTHUKOB, TO BCETO MPOMAET
n(n — 1)/2 urp. IIpu cucreme 1-0,5-0 6yzeT pacupeneseHon(n — 1)/2 o4koB, HpH cu-
creme 2-1-0 pacnpezgenst n(n — 1) 04KoB.

(r) OTBeT: HET, TAKOTO He MOXET ObITh.

Pewenue. B urpe Mmexzy nocjieJHUM U rnnpeanocjieJHUM pacrnpenensaeTcd 1 ouko, 3Ha-
4UT, B CYMMe OHH JOJIXKHbI Ha6paTb He 0,5 0YKOB, a He MeHee 1 ouka.

3aaa‘m AJIA CAaMOCTOATEJIbHOI'O pelIeHH .

1. Ha kpyxKke no maTeMatuke 7 4ejoBek: AHTOH, bops, BoBa, ['1e6, /luma, EBrenuii u Xopa.
H3BecTHO, UTO B 3TOM KOMNaHUU ¥ AHTOHA 6 Apy3el, y bopu — 5,y BoBbl u '1e6a — 1o 3,
y lumbl 1 EBrenus — no 2, y XKopsl — Bcero 1. BeibepuTe Bcex MaJbUUKOB, C KOTOPbIMU
Apyxut ['1e6.

Pemenue. AHTOH ApPYXXUT co BceMH, a JKopa TOJIbKO C OJHUM 4eJIOBEKOM. 3HAYMT,
Kopa ApyKHUT TOJILKO C AHTOHOM.

Bops Apy»UT co BceMH, KpoMe oA HOTO. [I0CKO/IbKY OH TOYHO He ApyKUT ¢ XKopoH, To
OH ApPYKUT ¢ AHTOHOM, BoBoii, ['1e6oM, lumoii u EBrenuem.

[MonyyaeTcs, uto Jluma u EBreHuil fpyxat ¢ AHTOHOM U Bopeil u 6GoJibllle HU C KeM
JApPYXUTb He MoryT. Tak Kak ['ie6 He Jpy>KUT TOJIbKO C 3 JIIOAbMU U 3TO TouHO 2Kopa,
Jluma u EBreHuii, To oH ApY>KHUT C OCTa/IbHbIMH, 3 UMeHHO ¢ AHTOHOM, Bopeii u BoBoii.

KommeHTapuil. [IponstocTpupyiTe NpuBejeHHbIE PACCYX/I€HUsI KAPTHUHKAMU CaMo-
CTOSITEIBHO.

2. Ha koHIepTe KaXAyI0 MMeCHIO UCIIOJHSIN JBOe apTHUCTOB. Becero 6b1y10 12 apTHUCTOB, KaX-
JBIH BBICTYIWJI 110 5 pa3. CKOJIbKO GbLI0 neceH?
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OTBert: 30.

Pemenue. PaccMoTpuM rpad: apTUCTbl — ero BepUIMHBI, UX COBMECTHbIe BBICTYILIe-
HUsl — pe6pa. [To ycnoBuio B HEM 12 BeplIuH, CTeNeHb KaX/0i U3 HUX paBHa 5. 3Ha-
YUT, KOJUYECTBO pedep paBHO 12 - 5:2 = 30. 3To U eCTb KOJIMYECTBO MECEH.

KomMmeHTapuil. YacTHbIH ciyyail (KTO € KeM Ies1) — He pelleHHe 3aJauH.

3. B HekoTtopoM rocyzmapctse 10 ropozos u 20 gopor. ABHaJMHUA eCTb MeX/y ABYMs ropo-
JlaMH B TOM U TOJIBKO B TOM CJIy4dae, eCJIM MeX/y HUMH HeT Joporu. CKOJIbKO aBUAJTMHUN
B TaKOM rocyzapcrae?

OTBeT: 25.

Pewenue. PaccMoTpuM rpad, B KOTOPOM BepIIMHBI — ropo/a, a peépa JAByX BUAOM:
CHUHHe — JJOPOTH, KpacHble — aBUaJMHHUU. U3 KaXZ0ro ropo/ja BLIXOJUT 9 pebep, Tak
KaK ZIopora Wid aBUaJIMHUA UAET B KOXK/bIH U3 0CTaJbHBIX TOPOAOB. [l03TOMY BCero
10-9:2 =45 pebep. [lo ycnoBuio ectb 20 cuHUX pebep. 3HAUUT, KpacHbIX pebep
(aBuanunmi) 45 - 20 = 25.

4. (a) Bropoge ManenbkoMm 15 TesieoHOB. MOKHO JTM UX COEJUHUTD IPOBOAAMH TaK, YTOOBI
KaXKJ bl TesiepoH 6L COeJUHEH POBHO C MSATHIO JPYTUMU?

(6) MoxHO /1 TPUYMATh CEMb TAaKHX CJIOB, UTOOBI KaX/10€ UMEJIO XOTsI ObI OAHY OGIIYI0
GYKBY POBHO C NIAATBIO JPyTUMH?

(B) MoxHo /i1 pa3pe3aTh NPSIMOYToJIbHUK 5x18 Ha JOMHUHOLIKY TaK, YTOOBI KaXKJas rpa-
HUYHWJIA POBHO C TPeMsl WJIH HSTHIO APYTHMH 110 OTPE3Ky HeHyJIeBOU JAJIUHbBI?

(r) Mo:XHO JIM HapUCOBATb Ha MJIOCKOCTH 9 OTPE3KOB TaK, YTOOBI KaX/AbIH NepeceKascs
POBHO C TpeMsl ApYyTrUMu?

YkazaHue. [laHHbI€e [IYHKTbI 00beAMHEHBI B OJJHY 33/1a4y OT TOT'O, YTO UX peIeHUs UC-
MOJIb3YIOT OJUH U TOT e $aKT: B II060M rpade cymMa CTelneHel BepIlrH YETHa.

(a) OTBeT: Heb3s.

Pewmenue (noacuyét). PaccmoTpuM rpad: TesiedoHbl — BepIUUHbL, IPOBOAa — pebpa.
[lycTb 3TO BO3MOXKHO, TOrZja KOJIU4YeCcTBO pebep (npoBojoB) paBHO 15 -5: 2 — Hene-
Jloe 4ucs1o0. Takoe HEBO3MOXKHO.

KommeHTapuil. B ykazaHHOM rpade cymMa cTeneHell BepliMH paBHa 15 - 5 — HeuéT-
HO€ YMCJI0, YTO NPOTUBOPEYUT TEOPEME O CYMME CTeNeHel BEPILHUH.

(6) OTBeT: Hesb3sl.

YkasaHue. AHaJIOTUYHO NYHKTY (a) A/14 rpada c BepUIMHAaMU — cJoBaMU. B HéM zBe
BEPILIMHEI (CJI0BA) COeAUHEHBI PeOPOM, ECJIM UMEIOT XOTs Obl OJHY 00611y0 6YKBY. B
HEM CyMMa CTelleHell BeplLIKH paBHa 7 - 5 — OHa HeyéTHa.
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(B) OTBeT: He/b34L.

Ykasanue. PaccMoTpuM rpad, B KOTOpOM JOMHHOLIKY — BepLIMHBL Bcero B rpade
5-18:2 =45 BepwuH. OHU coeJUHEHDBI pe6pPOM, EC/IM TPAHUYAT [0 OTPE3KY HEHY.JIe-
BoM AsHBL Torga cyMMa cTelneHel BeplIMH paBHa — cyMMa 45 HeveTHbIX uncel (3
WU 5) — HEYETHOEe YUCJIO.

(r) OTBeT: Hesb34L.

Ykaszanue. PaccMoTpuM rpad, B KOTOPOM OTpe3KH — BepiIuHbL. OHU COeIMHEHBI pe6-
poM, ecu nepecekaroTcs. CymMMa cTeneHed BeplIMH paBHa 9 - 3 — He4yéTHa.

BepinHbl rpada mokpacu/iv B iBa LjBeTa: KPACHbIM M CUHMH. I3 KpacHbIX BepIIMH eCTb
pebpa TOJIbKO B CHHHUE, @ U3 CHHUX — TOJIBKO B KpacHble. CyMMa cTelneHel KpacHbBIX Bep-
muH — 20. Kakoil MoXeT 6bITh CyMMa CTelneHel CHHUX?

OTtBeT: 20.

Pemenue. Y xaxxzoro pebpa oJUH KOHel CHHHUH, Apyrod — KpacHbIi. KosryecTBo
KpacHBIX KOHL[OB paBHa 20, 3HAYUT, CyMMa CHHUX KOHIIOB Takxe paBHa 20.

KomMeHTapuii. 3amMeTuB, B JaHHOM rpade BepILIMHEBI pa3jesieHbl Ha ABe rpynisl. [Ipu
3TOM KaxkJoe pebpo COoeAUHSIET BepUIMHY OJHOM TpYMNIbl C BEPIIMHOW JPYrou
rpynnel. Takue rpadsl Ha3bIBAIOT 08ydobHLIMU. B faHHOH 3a1aue MpeIoKHUIIH 110-
HATD, YTO CyMMa CTelleHel BepIIWH OJHOHN IPYNIbI paBHA CyMMe CTelleHeHd BepIINH

JApyrou rpynmnsl.

Ha guckoTeke 6b1J10 6 eBoYeK U 8 MasibuMKoB. Kaxkas leBoyka cTaHIeBasia ¢ 4 MaJbiM-
KaMu. Bce Ma/IbuMKH TaHIleBa/M C OJJMHAKOBbIM KOJIMYECTBOM JieBouyeK. Hukakue aBoe He
TaHIeBaIu ABaXbl. CO CKOJIbKUMH JIeBOYKaMU TaHILlEBaJIX MaJbYUKU?

OTBert: 3.

Pemenue. /leBOYKHU cTaHLeBalu 6 - 4 = 24 TaHIEeB, MaJbUYUKH — TOXe. Kaxkbli u3
HUX TaHLeBaJ c 24 : 8 = 3 7eBoYKaMHU.

KommenTapuii 1. Pelienue 3afjauu — paccykJeHus Ipo ABYJOJbHbIN rpad. B HéM
JleTH — BepLIMHBI, pebpa — napbl Ha TaHuax. CyMMa cTelneHell BepLIMH-AeBOYEK
paBHa 6 - 4 = 24. Torga cyMMa CTeleHel BepIIMH-Ma/IbYUKOB TakXe paBHa 24. 3Ha-
YUT, KOXKJbIA MaJbUUK TaHLeBasa 24 : 8 = 3 pasa.

KommeHTapuit 2. [lpesjiokUTe yYeHUKaM HAapUCOBATh TAaKOW JABYZAOJIbHBIN rpad: 6
BepLIMH-EeBOYEK CO CTENEHSIMU 4 U 8 BepIINH-Ma/JIbYHUKOB CO CTENEHSAMH 3.

[llecTh KOMaHA, B TeYEHUE 3UMBI JOJKHBI ChITPATh OAHOKPYroBOil TypHUD. Bosenbiuk
[TeTs Ha3BaJ/1 UUCJI0 UTP, KOTOPOE KaxkJas KoMaH/a ceirpasa go Hosoro I'oga: 3, 3, 2, 2, 2,
1. MoxeT /11 Takoe 6bITh UM [leTs omnbaeTcs?
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OtBeT: [leTs omunbaeTcs.

Pewmenue. Ilycte [leTs npas. HaiiiéM 4yucio npoBefeHHBIX UTP. YHCI0 «ydyacTUH»
paBHO 3+ 3 +2 +2+ 2+ 1=13. B kax0{ Urpe peajusymoT ABa «y4acTUsI». 3HAYUT,
npouwto 13 : 2 — Heleioe YUCJI0 UTP, YTO HEBO3MOXKHO. 3HA4UT, [leTs omubaeTcs.

KommenTapuii. PaccMoTpuM rpad, B KOTOpoM BepIIMHBI — KOMaH/AbI, pe6pa — mpo-
BeleHHble UTpbl. CyMMa cTerneHed BepIIMH MOJy4eHHOro rpada 4éTHa, Ho oHa (1o
cinoBaM [letu) paBHa 3 +3 +2 + 2 + 2 + 1 = 13. [IpoTuBOpeune.

8. B ¢yT6GosbHOM KPYroBOM TYpHHpE NATH KOMaHZ 1o cucreMe 3-1-0 nmobegutesnb Habpast
CTOJIBKO OYKOB, CKOJIBKO BCe OCTaJIbHble BMecTe B3siTble. CKOJIbKO HUYBbUX OBLIO B 3TOM
TypHUpe?

OTBeT: 6.

Pemenwue 1. [IpsaMble BBIBOABI U3 ycoBUs: 66110 10 urp, passirpanu ot 20 go 30 oy-
KOB, mo6eauTesb Habpas oT 10 10 15 oukoB. C Apyroii CTOpOHBI, N06GeAUTeNb Habpas
MakcuMyM 12 odkoB. BeiBog: no6eaurtens Ha6pasa 10, 11 nau 12 o4koB.

Ecnu y HO6€L[PIT€J'IH 10 oukoOB, TO Bce HIpHI C HUYENHbIMHU pe3yjabTaTaMu U HO6€,£[I/I-
TeJId HET.

Ecnn y no6egurtens 11 o4koB, To Bcero 22 o4ka. 3HAYHUT, ObIJIO TOJBKO 2 UTPHI, B KO-
TOPBIX HET HUUbU. [lo6eauTeb Habpas 11 =2 + 3 + 3 + 3 0UKOB — y Hero 66110 3 1o-
6eabl. [IpoTuBOpeyne.

Ecnuy no6enutesist 12 04KOB, TO BCero 24 ouka. 3HaYUT, 6bLJI0 4 UTpbl, B KOTOPBIX HET
Hu4bH. [To6eguTens Ha6pan 12 = 3 + 3 + 3 + 3 0ukoB — y Hero 6b110 4 no6ebl. Takoe
BO3MOKHO.

Pewmenue 2. [Io6eauTesib MOXKeT HA6paTh MaKCUMYM 12 0ukoB (4 mo6e/bl o 3 0uKa).
OcTa/bHble 4 KOMaHAbI CHIFPAIOT MeXAy co601 6 urp. B kax ol urpe pacnpepens-
eTcsl 2 04Ka (ec/iM HU4bs1) WK 3 0uKa (ec/IM KTO-TO BbIUTpaJl). 3HAYHUT, 3TH 4 KOMaH/ bl
B CyMMe I10J1y4yaT He MeHee 2 - 6 = 12 04KOB.

3HauuT, HO6e,C[I/ITeJ'Ib AO0JI2KEH HaGpaTb 12 ouKkoB, BbIMI'PAB y BCe€X OCTaJIbHbIX, a
OCTaJIbHbIe UI'DbI (Me)Kﬂ,y oCcTaBUIUMUCA 4 KOMaHﬂ,aMI/I) AOJIX)KHBI 3aKOHYHUTbCA BHU-
4YbH0.

9. Brpade kax/jas BepLIMHA NOKpalleHa B CHHUH UJIM 3eJIeHbIH 1BeT. [Ipy 3TOM KaXaasi CH-
Hsisl BEpLIMHA CBSI3aHa C NSIThI0 CHHUMHU U JIECSIThIO 3eJIEHBIMHY, a KaXK/Jjasl 3eJleHast — C Jie-
BSITbIO CHHHUMHU U ILECTHIO 3€eJIEHbIMH.

(a) Kakux BepuvH 60Jibllie — CUHUX WU 3€JIEHbIX?

(6) Kakum MoXKeT ObITh HAMMEHbLIee YUCIO0 CHHUX U 3eJIeHbIX BEPIIMH Takoro rpada?
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OTBeT: (a) 3e/1éHbIX OoJiblie, (6) 38 BepLIUH.

(a) Pemenue. U3 ycaoBusi Kaxkasi CUHSIST BePLIMHA CBsi3aHa C IECATBHIO 3eJIEHbIMH, a
KaXk/iasi 3eJieHasi — C JIeBAThI0 CMAHUMU. [IycTh B rpade B cuHux BepiiuH u G 3eJ1eHbIX
BepunH. KosmmdecTBo pebGep c pa3HbIMU KoHIaMu paBHO 10B =9G, otkyzaa B =9t,
G = 10t. 3HauUT, 3eJIEHBIX BEPIIUH 6OJIbIIE.

(6) Pemenne. Yem MeHb1LIe t, TEM MeHblIe BepUIrH. PaccMoTpuM rpad U3 CHHUX Bep-
mUH U pebep Mexay HUMH. CymMma creneHed 9t BepmnH paBHa 5 - 9t=45t. OHa
Jl0JDKHA OBITh YETHA, IO3TOMY t HE MeHee 2.

[Ipu t = 2 MOXXHO OCTPOUTH MPHUMep Takoro rpada, y Hero 38 BepiinH. OcTaBUM 3TO
B Ka4yeCcTBe yIpaXKHEHUsI: IOKAXKHUTE, KaK COeIMHUTb MeX/y COO0H CHHE BEpIINHEI,
KaK — 3eJIeHble, KaK IPOBECTH pedpa ¢ KOHLAMU PA3HbBIX [[BETOB.

KommenTapuii. [TocTpoiiTe npuMep rpada npu t = 2 caMOCTOATENBHO.
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