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3aHATUe MaTeMaTUUYeCcKoro Kpyxka B VI knacce «3HaKoMCTBO C rpachammu»

AHHOmMayus. B cmamee npusodumcs paspabomka 3aHamus WKOIbHO20 MameMamuye-
CKO20 Kpyxka 0nsi V| knacca, 8 komopou rnodobpaH Mmamepuarn 0515 Ha4yarbH020 3HaKoOM-
cmea y4Jauuxcsi ¢ UMerUwUM 8axHoe rnpuknadHoe 3HadyeHue noHsmuem — epaghamul.
Knroyeesbie cnoea: obyyeHue Mamemamuke, Mamemamu4ecKull Kpy>XOK, epagh, cmerneHb
8€epWUHbI, peweHue 3adau.

WHTepec K AONOMAHUTENbHOMY MaTemMaTU4eckoMy o6pas3oBaHMIO LUKOSIbHUKOB, B
YaCTHOCTU YYEHUKOB 5—6-X KIaccoB, HEYKNOHHO pacteT. O6 3TOM roBopAT MHOIMOYMUCIEH-
Hble nybnukaumMm no obo3Ha4YeHHOM TemMaTuke, B TOM YMCMle U Ha CTpaHuuax XypHana
«KoHuenTt» [1-3]. B aToM cTaTbe Mbl 3aTPOHEM BOMPOC O COAEPXKAHUN 3aHATUS MaTema-
TMYECKOro Kpyxka B VI knacce rno teme «3HaKOMCTBO C rpadpammy.

B wkonbHOM nporpamme nNo matemaTuke TEPMUH «rpad» otcytcTeyeT. [1pn aTom B
nocrniegHee BpemMsa Teopusa rpadoB cTana NPOCTbiM, JOCTYMHbIM M MOLUHBIM CPeaCTBOM
peLleHns BOMPOCOB, OTHOCALLMXCA K LUMPOKOMY Kpyry npobnem. 910 npobnembl NpoeKkTn-
pPOBaHWsI MHTErpasibHbiX CXEM U CXEM YNpaBfeHusl, uccnegoBaHns aBTOMAaTtoB, flormye-
CKMX Lenen, 6rok-cxeMm nporpaMmm, 3KOHOMUKU U CTaTUCTUKK, XUMUN 1 Bronornm, Teopum
pacnvcaHum u AucKpeTHon onTummusaumn. Kpome Toro, 3agaym ¢ ucnonb3oBaHnem rpacos
4YacTo BCTpPeYalTCa Ha MaTeMaTuyeckux onumnuazax Bcex yposHen. NMoaTtomy Tak BaxHO
NMO3HAKOMMUTb LLUKOSIbHUKOB C 3TUM MaTteMaTn4eckum 06 beKTOM 1 ero CBOMCTBaMM.

Llenu 3aHaTuA: chopMupoBaTth y yvallmxcs npeacraBrneHne 0 BO3MOXHOCTAX LUK-
POKOro MCMNosib30BaHUA rpadoB Kak cpeacTBa MOLENMPOBAHUA pearnbHOro Mvpa, nosHa-
KOMUTb UX C 3agavamm Teopun rpacpos, NOArOTOBUTb LLKOSNIbHUKOB K BOCMPUSTUIO 3TUX NO-
HATUM Npu ganbHenwem obyyeHnn.

3apaum 3aHATUA:

— O3HaKOMJIEHME YyYaLLUMXCH C OCHOBHbLIMMU MOHATUSAMW N MEeTO4aMU peLleHns 3agad
C NOMOLLbIO rpados;

— (popmupoBaHMe yMeHUst pacno3HaBaTb 3afauun, pellaemMble ¢ NOMOLLbIO rpadoB;

— pasBUTUE NOMMYECKOro MbILLNIEHUS LLIKOSTbHUKOB.

3aHATNE HaYMHaeTCsa C pa3MUHKM — peLleHna 3agady O «TUTYNoOBaHHbIX» ocobax, 3a-
MMCTBOBAHHbIX U3 nocobus [4].

1. CuHbop NMoMmnaop co CBUTOM OABMXKETCHA U3 NyHKTA A B NYHKT B CO CKOPOCTLIO 5 KM/u.
Kaxgbih 4Yac OH BbICbISIaeT roHUOB B B, KOTopble ABMXKYTCS CO CKopocTbto 20 kM/Y. C kaknmu
NHTEpBanamu npmbbiBatoT roHupl B B? OTBET fanTe B MuHyTax. (OTBET: 45 MUHYT).

2. Y rpacdvHn BuwHu ectb 5 ogmMHakoBbIX pyOMHOB, 6 OANMHAKOBLIX M3yMpPyaoB U 7
oanHakoBbIx candumpoB. CkonbkMMKU cnocobamm oHa MOXeET BblbpaTb U3 HUX 4 KaMHSA AN
6powmn? (OtBeT: 15 cnoco6os).

3. Uapb lNopox pasgenun cBoe LapCTBO Ha YeTbipe 4YacTu. Tpu 4 2
yyacTKka OH OTAan B NpugaHoe CBOMM goudepsaM-uapeBHam. Ctaplias
[OYb MOMyuuMna yyacToK Mrowaabl 6 Thicsd KM%, cpeaHss — 5

4 TbIC. KM2, Mragwasi — 2 TbiC. KM? (pucyHok cnpasa). Hangute nno-
wanb ucxogHoro uapctea. (OTeeT: 24 ThiC. KMZ).
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[MosHakoMUMCS C TUTYNOBaHHOW NepCoHOM B MaTemMaTuke. [ns 9Toro paccMoTpum
BBOAHbIE 3a4a4n.

Mpumep 1 [5]. B oepesHe 9 gomos. M3BecTHO, 4TO Yy lNMeTpa cocean ViBaH n AHTOH,
Makcum coceq ViBaHy n Cepreto, Buktop — ume n Hukute, EBreHun — coceq Hukuthl, a
bonblue cocefen B 3TOW AepeBHE HeT (COCeQHUMM CUMTAKTCA OBOPbI, Y KOTOPbIX €CTb
obwun yyactok 3abopa). MoxeT nu MNétp oropogamm npobpaTtbest HOYbIO K HuknTe 3a 96-
nokamn?

PeweHune. OTBETUTL Ha BONPOC 3adayu cpasy Henerko. Boinuwem nmeHa manbyu-
KOB M COeANHNM coceen NIUHNAMMN:

H M

A
N306paxeHne cuTyauumn, ONMCaHHOM B YCIOBUM 3agayu, NOMOraeT caenaTb BbiBOA:
[MéTp He moxXeT oropogammn npobpartbes K HMKMUTE, Tak Kak OHU He coceam.
OTBeT: HET, HE MOXET.
Mpumep 2 [6]. Apkaamin, Bopuc, Bnagnmup, Mpuropun n Omutpuin npmn BCctpeye ob-
MEHANMUCb pyKonoXaTtusiMn (Kaxkabli noXan pyky Kaxgomy no ogHomy paasy). CKonbko
BCEro pykonoxaTtumn Obifio caenaHo?

PeweHue. MNoBTOpUM Ty e MAeH: N306pasnum cuTyaLuio U3 ycrioBus A
3agayn Ha pucyHke. ycTb KaXaoMy M3 NsSTU MOMOAbIX foAen COOTBET- B
CTBYET OnpeaeneHHas ToYka Ha MIocKOCTU, Ha3BaHHas nepBol BykBol ero A
UMEHN, a NPOM3BOAMMOMY PYKOMOXaTUIO — OTPE30K UMK YacTb KPMBOW, CO- B

eMHAILAasa KOHKPETHbIE TOYKM — MMEHa (PUCYHOK cnpaBa). r

Ecnu nogcunTtaTtb YMCNO NUHUIA, N306paKeHHbIX HA PUCYHKEe, TO 3TO YnUCIo 1 ByaeT
pPaBHO KONMYECTBY COBEPLLUEHHbIX PYKOMOXaTUI Mexay NATbto Monogsimu ntogemu. Ux 10.

OtBeT: Bcero 6bino caenaHo 10 pykonoxaTtui.

PelueHne aTnx OByX BHELLHE HE MOXOXMX 3agad obbeauHsieT obwas naea: rpacu-
Yyeckoe n3obpaxkeHue ycrnosus. [pn 3TOM NONy4MBLUMECSH PUCYHKM TOXE OKa3anucCb MNOXO-
XUMK: OHM NpeacTaBnaoT cobon Habop Tovek, HEKOTOPbIE U3 KOTOPbIX COEANHEHbI JTINHS-
MU. Takom pMCYHOK B MaTeMaTtumke HasblBaeTcs rpacdhom.

OnpepneneHue. padhoM HasbiBaeTCs KOHEYHOE MHOXECTBO TOYEK, HEKOTOpble U3
KOTOPbIX COEOUHEHbI NMUHUAMWU. TOYKN Ha3bIBaKOTCA BepLUMHaMu rpada, a coeanHsowme
nHUN — p€bpamun. Kaxxgoe pebpo coeanHseT pOBHO ABE BEPLUNHDI.

C nomouwbto rpacoB yaobHo u HarnsagHo msobpakaeTca uMHopMaumsi O pasHbIX
0O6BbEeKTax M OTHOLLIEHMAX Mexay HUMW. [pumepamn rpadhoB MOTyT CRY>XUTb CXeMbl aBua-
NMHWIA, METPO, A0POr, ANEKTPOCXEMbI, YHEPTEXN MHOTOYrOSNTIbHUKOB.

Kctatn, ¢ OBOPSHCKMM TUTYNOM «rpad» ux ceaAsbiBaeT obliee NpoucxoxaeHue ot
NaTMHCKOro crnoBa «rpaduo» — nuuy.

B mnanbHenwem BepwmnHbl rpacda mbl Oyaem ob6o3HavaTb natuHckMMu Gyksamu A, B,
C, D. Horpga rpad B uenom 6ygem o6o3Ha4yaTb O4HOWM 3arnaBHON OYKBOM.

3apaua 1 [7]. Mexay 9-t0 nnaHeTamu CONHEYHOW CUCTEMbI BBEOEHO KOCMMUYECKOE
coobulieHne. PakeTbl netaloT no cneaywowmum mapwpytam: 3emnsa — Mepkypun, MNMnyToH —
BeHepa, 3emna — NnyTtoH, MNMnytoH — Mepkypun, Mepkypuin — BeHepa, YpaH — HenTyH,
Hentyn — CatypH, CaTtypH — KOnutep, HOnutep — Mapc, KOnutep — HentyH n Mapc —
YpaH. MoxHo nu gobpatbea ¢ 3emnu go Mapca?
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PeweHue. MNMoctponm rpad: nnaHetam ByayT COOTBETCTBOBATb BepLUMHLI rpada, a
COeAMHSOWMM NX MapLipyTam — pebpa.

My g
MSQ N
P v Y S

UTto xe nonydunocb B utore? o nonyyeHHoMy rpadyy NOHATHO, YTO JoneTeTb OT
3emnn oo Mapca Henbas.

OTBeT: HEeT, HeMb3s.

3apava 2. lNappu lNoTTep ymeeT npeBpaliatb xaby B npuHueccy, rpud B xaby u
rpywly, rpywy B 6510K0, OrpbI3oK OT s6510Ka B KOTEHKA U €XMKa, KOTEHKA B rpyLly unm s16-
FI0KO, éXuKa B rpyLuy, a sbrnoko — Tonbko B orpbi3ok. Cenyac y Hero ecTtb a650ko0. CmoxeT
NN OH NpeBpaTUTb ero B NpuHUeccy?

PeweHue. [locTaBuB B COOTBETCTBME KaXOOMy OOBEKTY TOYKY U COEOUHMB TOYKM,
CBSI3aHHbIE OTHOLLEHMEM «NpeBpaLLeHne» NUHWEN, Nony4ymuM rpady, B KOTOPOM OOBLEKTbI
«A6M10KO» N «NpUHLECCa» HE CBA3aHbl Mexay cobon.

OTBeT: HeT, HeMb3s.

3apauva 3. B ctpaHe Undpa ectb geBATb ropogos ¢ HasBaHuamu 1, 2, 3, 4, 5, 6, 7,
8, 9. [1ea ropoaa coenHEHbI aBnanMHUen ToNbKO B TOM Cllydae, ecrniv ABy3HayHOe Y1cho,
COCTaBIIEHHOE N3 UMdp-HaA3BaHUIN 3TUX rOPOAOB, AennTbCAa Ha 3. MoXHO nn gobpaTtbcs 13
ropoaa 1 B ropoa 97?

PeweHue. [MocTpoum rpad: ropoga nsobpasnm BeplimHamm rpada, a aBuanmHum —
pebpamun. BepmHbl 3, 5, 9 cBs3aHbl Mexay cobon, HO He CBSA3aHbl C OCTallbHbIMU. 3Ha-
4uT, goneteTb U3 ropoga 1 B ropoa 9 Henb3s.

OTBeT: HEeT, HEMb3sl.

3apava 4. B nepBeHCTBE Knacca No HACTOMbHOMY TEHHWUCY MpuMHMManu y4dactue 6
yyeHukoB: AHgpen, bopuc, BukTtop, ManuHa, Omutpun n Enena. lNepBeHCTBO NpoBOANTCS
Mo KPyroBoW CUCTEME — KaXKabI N3 YHACTHUKOB UrPaeT C KaXKabIM U3 oCTarnbHbIX O4MH pas.
K HacTosieMy MOMEHTY HeKOTopble Urpbl e npoBedeHbl: AHOpen cbirpan ¢ bopucom,
ManuHon n EneHon; bopuc, Kak yxe roBopunocbk, ¢ AHgpeem u ewe ¢ MannHon; Buktop —
c lManuHon, Omutpuem n EneHon. CKONbKO Urp NpoBeLEeHO K HACTOALLEMY MOMEHTY U
CKOINbKO €eLLé ocTtanocb?

PeweHue. N306pa3um gaHHble 3agayun a Buge rpada. Y4acTHUKOB nepeeHcTBa by-
aem n3obpaxaTtb Toukamu: AHgpesa — Toukon A, Bopuca — Toukon B v 1. . Ecnn aBoe
YYaCTHUKOB YXe cbirpanun mexay cobomn, To bygem coeuHsTb COOTBETCTBYIOLLINE BEPLLU-
Hbl rpacdba pebpamu. Torga 4mcno urp, NPOBEAEHHbLIX K HACTOALWEMY MOMEHTY, pPaBHO
yucny pebep, T. €. 7 (PUCYHOK a). YTOObI HAaUTK YUCIO UrP, KOTOPbIE OCTaroCh NPOBECTH,
NoCTPOMM eLle oauH rpad C TeEMU Xe BepliMHamun, HO pebpamn Byoem coeamHATb Tex
Y4aCTHUKOB, KOTOpbIE €LLe He urpanu gpyr ¢ opyrom (pucyHok 0).

V
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Pebep y atoro rpada okasanocb 8, 3HayuT, OcTanocb NpoBecTn 8 urp.

OTBeT: NpoBefeHO 7 urp, ocTanocb NpoBecTn 8 urp.

Npach Ans ogHOM M TOW Xe 3aJadn MOXHO HapucoBaTb pasHbiMM criocobamu; n
HaobopOT ANA pasHbIX 3a4a4 MOXXHO HapMCcoBaTb OAMHAKOBbIE NO BMAY rpadbl.

MonesHo npeactaBuTb rpad kak Habop nyroBuL, HEKOTOPbIE U3 KOTOPbIX COEANHEHbI HU-
Tamu. [pn 3TOM, rge MMEeHHO PacnosoXeHb! MyroBuLbl, U Kak MPOXOOAT HUTU — He BaXKHO: rpadp
OT 9TOr0 HE MEHSIETCS, BaXKHO NULLIb TO, Kakue napbl Nyrosul, (BepLUMHbI) COeaNHEHbI HATAMM.

Takvne opuHakoBble, HO, OblTb MOXET, MO-pa3HOMYy HapuMCOBaHHbIE rpadbl NPUHATO
HasblBaTb U30MOPGHLIMU. Ha pucyHKke nsobpaxeHbl M3oMopdHbIe rpadbl.

3apaya 5. Ha pucyHke Bbile npuBeneHbl U3o00paxeHus M3oMopdHbIX rpados.
BepLlmHbl 0QHOrO 13 HUX NPOHYMepoBaHbl. [MpOHYMepynTe COOTBETCTBYIOLLUME BEPLUMHDI
ocTaBLUMXcA rpacoB Tak YTOObl OAMHAKOBO NPOHYMEPOBAHHbLIE BEPLUNHBI OblIM OQUHAKO-
BO COEJUHEHbI.

OnpepneneHune. KonnyectBo pé€bep, BbIXOAALMX U3 BEPLUMHBI, Ha3blBaeTCcs cTene-
HblO 3TOW BepLlUMHbI. BeplumMHa Ha3biBaeTCs YETHOW, eCri U3 Hee BbIXOOUT YETHOEe YMCIOo
pebep, N HEYETHON, eCNM U3 Hee BbIXOOUT HEYETHOE Yncro pebep.

O6o3HayeHue: p(A) — cteneHb BepwunHbl A. Hanpumep, Ha pucyHke 6: p(1) = 2, p(2)
=2,p(3) =4,p(4) =2,p(5) =4

3apava 6. B ropoge ManeHbkom 15 TenedoHoB. MOXHO N1 UX COEANHUTL NPOBO-
Aamu Tak, 4Tobbl kKaxabi TeniedoH Obln COeANHEH C NATLIO ApYyruMn?

PeweHue. NMpeanonoxum, 4To aTo BO3MOXHO. PaccmoTpum rpady, BEpLUNHBI KOTOPO-
ro COOTBETCTBYIOT TenedoHam, a p€bpa — coeguHsawmm nx nposogam. B atom rpace 15
BEPLUMH, CTEMNEHb Ka)XOOW M3 KOTOpbIX paBHa nATW. lMogcumTaem konmyecTtBo pEbep B
aToM rpade. [Ins aTOro cHayana npocyMMMpyeMm CTEMNEHW BCEX €ro BEPLUMH. FACHO, 4TO
npu TakoM nogcyeTe kaxgoe pebpo yuTeHo aBaxabl. [1oaToMy uncno pébep rpada paBHoO
(12 - 5) : 2. Ho aT0 4ucno Heuenoe, a 3Ha4uT, Takoro rpadpa He cywiecTByeT, crnefosa-
TenbHO, COeAHUTbL TenedoHbl TpebyeMbiM 06pa3omM HEBO3MOXHO.

OTBeT: HeT, Henb34.

3apava 7. Ha koHuepTe Kaxayt NecHo UCNOMHANW ABOE apTUCTOB, W HUKaKas napa
He BbICTynana BmecTte 6onee ogHoro pasa. Bcero 6b1510 12 apTUCTOB, KaXablW BbICTYNWN
no 5 pas. CkonbKo 6bINI0 NeceH?

PeweHune. PaccmoTpum rpacdp, BepLuMHaMm KOTOPOro sIBAAKOTCSA BbICTynaBLline apTu-
cTbl. CoeguHum napy aptuctoB pebpom, ecnn oHn BMecTe nenu. lNMonydmm rpadg ¢ 12
BEPLUMHaAMM CTeneHn 5, Kaxkgon necHe cOOTBETCTBYET pebpo. AHaNorM4yHo npeabiayLemy
npumepy, B rpade (12 - 5) : 2 = 30 pébep, T0 ecTb 6bIn0 30 neceH.

OtBeT: 30 neceH.

O6paTtuTte BHMMaHue Ha To, YTO p€bpa cuntaTtb nerde, 4em NecHu unu nposoaa. Pé-
Opa nerko nsobpaxartb, UMEHHO 3TO CBOMCTBO (HarnsiAHOCTb) OBYCNOBMMO CTOSMb LUMPO-
Koe pacnpocTpaHeHue rpados.
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[JomalluHee 3apaHume.

1. CeBa HapucoBan 10 To4Yek, HEKOTOPLIE U3 KOTOPbIX COeaAnHUn oTpeskamu. [ocne
3TOro0 OH CApsATan PUCYHOK B YeMOaH, YeMOLaH 3aKpbifl Ha KMko4, a KoY npornotun. B
OTBET Ha 3TO HaTawa 3acnana B ero YemogaH pasBedblBaTeSfIbHOro TapakaHa, KOTOPbIN
coobLuI, YTO M3 TOYEK BbIXOAUT COOTBETCTBEHHO 5, 5, 4, 4, 3, 3, 2, 2, 1, 1 oTpeska.
Ckonbko oTpeskoB Hapucoan Cesa? (OTBeT: 15 oTpeskoB).

2. B HekoTopom rocygapctee 40 ropofoB U U3 Kaxaoro BeixoauT no 7 gopor. CKkonb-
KO Bcero B rocygapctee gopor? (Kaxgaa gopora coevHsieT Kakue-To Aga ropoga.) (OT-
BeT: 140 gopor).

3. B pepeBHe laTtHawkuHo 15 [OMOB. ONEKTPUK peLunn CoeauHUTb MpoBOAAMMU
KaXabl JIOM POBHO C eBATbLI0 ApyrMMu. CMOXeT N OH aTo caenatb? (OTBeT: HeT).

4. B komnbloTEepHOM Kracce 17 KoMmnbloTepoB. HekoTopble U3 HUX COeOUHEHbI NPo-
Bo4amMun. N3BECTHO, YTO OT KaXQoro KoMnbioTeEPA OTXOAUT MO YeTbipe NPOBOAA, a KaXabIn
13 NnpoBoaoB MmeeT anuHy 15 metpos. Hangute obLuyto AnNuMHy NpoBOAOB B KOMMbHOTEP-
Hom knacce. (OtBeT: 510 m).
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