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bsiok 3. /le1IMMOCTB: pa3/i02KeHUuA HA NPOCThIe

IlodzomosumeibHOe 3aHsIMuUe

3agaHus

1. CyuiecTBYIOT JI1 [iBa HaTypaJIbHbIX YMCJIA, B 3alIUCH KOTOPBIX HET HyJIel U IpOU3BeJileHue
koTopblx paBHo 1 000 0007?

2. Jlns HOBOTOAHUX NOJAPKOB NpUroToBUaU 184 manaapuHa U 138 sa6s10k. Kakoe Han60J1b-
niee YUCI0 MOAAPKOB MOXKHO MOATOTOBUTH, YTOOBI 110 COJlepKAHUI0 BCe MOJAPKU ObLIU
oAvHaKoBbI? CKOJIBKO B 3TUX NOJapKax 6yAeT MaHJapUHOB U s16J10K?

3. HatypaJsibHOE YHCJI0 YMHOKUJIM NOCJIE0BATENbHO Ha KOXKAYI0 U3 ero uudp. [loayuyunocb
1995. HailauTe UCXO4HOE YUCIIO.

4. MaueHnbka 1 HacTeHbKa KynuJd HECKOJIbKO OJMHAKOBBIX MAKeTOB ¢ KoHpeTamu. Y Ma-
meHbKY Bcero 3546 koundeTsl, a y Hacrenpku — 7092 koHdeThI. [Ipy 3TOM U3BECTHO, 4TO
y HuX MeHbIle 100 nakeToB ¢ KOHpeTaMHy, a B KaX1oM nakeTte He Gosbine 200 koHDeT.
CKOJIbKO KOHQET B KaXj0M MaKeTe?

5.  MoryT /i1 npou3BeieHNs BCeX HEHYJIEBBIX HUPP BYX MOCIe0BaTENbHBIX HATYPaJbHBIX
YHCeJ OTJIMYaThCs POBHO B 54 paza?

6. Ousier nepeMHOXHUJ Kakue-TO 11 moapsj naymux yucesn (He 06s13aTesIbHO HauMHas ¢ 1).
MorJio 11 y Hero noJiy4YuThCs YMCJI0, OKaHYMBalolLleecss pOBHO Ha OJJUH HOJIb?

7. Ha ckosibKo HyJIel OKaHUMBaETCs IPOM3BeleHHe BCeX HaTypaJbHbIX ynces (a) ot 1 1o 30,
(6) ot 1 1o 1000?

8. CyliecTBYIOT JIM KaKHe-TO TPU YUCJIA, Y KOTOPBIX HET OOIEro MPOCTOro Ae/JUTeJIs, a Y JIIo-
OBIX BYX U3 HUX OBIIMI IPOCTOH e UTeNb HauaeTcsa?

9. PaccTtaBbTe B Kpy)KKax, pacloJIO’KeHHBIX B BepLIMHAX KBaJpaTa U B
€ro LeHTpe, ISTh HATyPaJIbHBIX YHCeJI TaK, YTOOBI KaK/Able /1Ba YUCIIA,
coelMHeHHbIe OTPE3KOM, UMeJIH 061K AeuTe b, 60JIbIuiA 1, a Jito-

Oble ZiBa YMCJIa, HE COeJUHEHHbIE OTPE3KOM, ObLIX ObI B3AUMHO NPO-
CTBL.
10. Ha pocke Bbinucansbl yucnaa 1, 2, .., 100. Ha kaxzgoMm sTane ogHOBpe-
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MEHHO CTUPAIOTCS BCE YMCJA, He UMEWIHe Cpe/ild HECTEPTHIX YKCes JeJIUuTeNel, KpoMme
ce6s1 camoro. HanpuMep, Ha mepBOM 3Tale CTUPAETCs TOJAbKO 4uciao 1. Kakue yncia 6yayT
CTEPTHI Ha NOC/IeHEM FTane?
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YkasaHUsl, OTBEThI U pelieHuA

3ansaTue NOCBALIEHO 3aJa4YaM IIpo AeJIUTEeJU Yrcia. [Tos1e3HO BCIOMHHUTD OCHOBHbIE TOHATHS
" yMeHUus, CBA3aHHbIE€ C 3TUM.

v’ TlpocToe YUCJI0 — HATypaJbHOE YUCII0, KOTOPOE UMeeT POBHO /iBa JesiuTes (caMo ce6st U
yucso 1). CoctaBHOe YKC/I0 UMeeT GoJiee 2 aeauTeseid. Yucao 1 He SIBASETCA HU MPOCThIM, HU
COCTaBHBIM.

v" YT06bI IPOBEPHUTH, YTO YUCJIO N — IPOCTOE, IOCTATOYHO MPOBEPUTH! €ro JeJUMOCTb Ha
TaKue MPOCThIe 9UC/IA P, YTO p2 < n.

v Jl1060e HAaTypabHOE YUCIIO, Gosibliee 1, MOXKHO Pa3/I0KUTb HA HPOCThIE MHOXKUTEJIH, IPHU-
yeM eIMHCTBEHHBIM 06pa3oM. Y106HO Npe/CcTaBIATh HaTypaJlbHOE YUCJIO0 B BU/Jie IPOU3Bejie-
HMS CTeleHell pas/MYHbIX MPOCThIX Yncesl. [Ipumep: 12 = 22-3,1001 = 7-11-13.

v Yucsa Ha3bIBalOTCA B3aMMHO IIPOCTBIMY, €CJIU Y HUX HEeT 06].LII/IX NPpOCThIX ,E[e]'lPITeJ'IefI.

1. CyumecTBYIOT JIM jBa HATyP/IbHBIX YMCJIa, B 3AIIMCH KOTOPBIX HET HyJIeH U IPOU3BeJieHHe
KoTopbix paBHo 1 000 0007?

OTBET: CyILeCTBYIOT.
Mlpumep: aTo uncaa 5° = 15625 u 2° = 64.

KomMenTapuil. [los1le3HO MOHATH, YTO 3TOT NpUMep eJUHCTBeHHbINA. YT0ObI HalTH
4yHCJIa, KOTOphle B npousBeAeHuu AawT 1 000 000 = 26-5% Hazno ero MpOCThIe Jeu-
TeJId pa36UTb Ha ABe rpynibl. YToObI B 3allUCU He ObLIO HYJEeH, Hajlo, 0 KpalHel
Mepe, uT06 2 U 5 He NONaJ/U B OJHY Tpynny. 3Ha4UT, BCe JieJIUTeU 2 B OAHOU IpynIe,
JleJIuTenu 5 — B Apyroi.

2. Jlns HOBOTOJHUX MOJAPKOB NpUroToBUaU 184 MaHaapuHa U 138 sa6s10k. Kakoe Han60J1b-
IIee YMC/I0 NOJAPKOB MOXKHO IOATOTOBUTB, YTOOBI 10 COAEPKAHUIO BCe MOJAPKU GbUIH
o rHaKkoBbI? CKOJIbKO B 3THX NOJAapKax 6y1eT MaHAapHUHOB U 6J10K?

OTBeT: 46 MOJAPKOB, B KXK/I0M 4 MaHAapHHa U 3 16J10Ka.

Pewenue. Pa3ioum yrcia Ha MHOXKUATeAu: 184=2-2-2-23,138=2-3-23. Kosu-
YeCTBO MaHJJapUHOB, KaK U KOJIMYECTBO S16JI0K IOJDKHO JEeJIUTHCS Ha KOJIMYECTBO T10-
JlapKOB, 3HAUUT HY>KeH HaubOo/IbIINHA OOLUIUH e IUTeJIb ITUX Ynces: 2 - 23 = 46. MaH-
JlapUHOB B OJJHOM Iofiapke 6yaeT 184 : 46 = 4, 60k — 138 : 46 = 3.

! ToyHee roBoOpS, JOCTATOYHO IPOBEPUTD €0 JeJMMOCTb Ha MPOCThIE YUCAA P, AJIS KOTOPhIX
BepHO 1 < p < /n.
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KomMmeHTapuil. PekoMeHlyeM BCIIOMHUTH, 4TO Takoe HOJl — HaubGoJbIIUK 061U
JAeauTesb. YTOObI ero HaAlTH, HY>KHO HAWTH HAaUOO0/IbIIMHA HA60P MPOCTHIX JeIUTeNel,
BXOZSIIMX B 063 pa3/IoKeHHUs].

3. HartypasbHOe 4HCJI0O YMHOXHUJIH NTOC/I€[0BATEIbHO Ha KaXKAyt0 U3 ero nudp. [losyduaocs
1995. HaiiiuTe UCXOAHOE YUCJIO.

OTBeT: 57.

PemeHnue. Pa3nokuM 4ucyio Ha MHOXKUTeaU: 1995=5-3-7-19. lludpsl uckomoro
yucaa — geauTtenu yucaa 1995 (He 06513aTesIbHO IPOCTHIE).

Yucso 19 He MOTIJIO BOSHUKHYTb U3 YMHOXEHHUs OUGP, 3HAUUT OHO — JeJTUTEJb UC-
KOMOTO 4HcJIa. A 4uciio 5, Ha060pOT, He MOXKET GbITh MHOXKUTEJIEM HCKOMOTI'0 YHCJIa:
ecJii 6bI H3HAYAJIbHOE YU CJIO IEJTUJIOCh Ha 5, TO OHO 6bI M OKAHYMBAJIOCh HAa 5 U B pas-
snoxkeHHH 1995 n0/KHO BOSHUKHYTH ZjBa YKCa 5.

Torza ocTaéTcs npoBepuTh CaeAyoLie BApUaHTLI HCKOMoro yucaa: 19,19 -3 =57,
19-7=133,19 -3 -7 =399. BusiHo, 4TO NOAXOJUT TOJbKO 57.

4. Mamenpka 1 HacTeHbKa Kynuinu HECKOJIbKO OJJMHAKOBBIX [TAKETOB € KoHdeTaMu. Y Ma-
meHbKY Bcero 3546 kondet, ay Hacrenbkn — 7092 KoHdeTs!. [Ipy 3TOM U3BECTHO, YTO ¥
KaXkZioi 13 HUX MeHblle 100 nakeToB ¢ KOHPeTaMH, a B KOK/JJOM NakeTe He 6oJibie 200
kKoHOeT. CKOJIbKO KOHDET B KaXK/[OM MakeTe?

OTtBeT: 197.

Pemenue. KosnuecTBO KoHGeT B makeTe JMAO/DKHO ObITb JesIUTesNeM YHCes
3546=2-3-3-19717092=2-11-197.Y 3Tux 4rces TOJbKO 4 061IUX AeauTens: 1,
2,197 n 2 - 197. OrpaHu4eHUM, JaHHbIM B YCJIOBUH, YA0BJIETBOPSAET TOJbKO YHUCJIO
197.

5. MoryT /i1 npou3BeieHNs BCeX HEHYJIEBBIX HUPP BYX MOCIe0BaTENbHBIX HATYPaJbHBIX
YHceJ OTJINYaThCs POBHO B 54 pa3a?

OTBeT: Aa, MOTYT.
[Ipumep: noaxoaaT yucaa 299 u 300.

3aMeuaHue. [10AXOAST TOBKO OHU U JIOGbIE YHCJIA, KOTOPblE OJMHAKOBO HAauWHa-
I0TCH, a 3aKaH4YMBalwTcda Ha 299 u 300.

6. Ousier nepeMHOXUJI Kakue-To 11 noApsj UAyLIUX yrces (He 06s3aTeJIbHO Ha4MHasA ¢ 1).
MorJ10 11 y HETo MOJy4YUThCS YUCJI0, OKAHYMBaloIlleecsi POBHO Ha OAWH HOJIb?

OTBeT: HET, He MOTJIO

Pewenue. Cpesu 11-Ty nofpsa UAYLIMX YMCeJ 06513aTEJIbHO eCTh 2 YUCJIa, KOTOpble
JeJsITca Ha 5 U GoJiee ABYX 4YHCeJ, KOTOpbIE AesTCA Ha 2. 3HAUYUT B Pas/IoKEHUU
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UTOTOBOr0 YMC/]a 0653aTeNbHO BCTpeTuTcs 52 - 22 = 100. Eciu uucio fenuTcs Ha
100, To OHO 3aKaHYMBAETCS XOTsI ObI HA 2 HYJIS.

7. Ha ckosibKo HyJIel OKaHUHMBaETCsI IPOM3BeleHHe BCeX HaTypaJbHbIX yKces (a) ot 1 1o 30,
(6) ot 1 1o 1000?

OtgerT: (a) 7, (6) 249.

Pewenue. KosimuecTBo HyJ/lei B KOHIle POU3BeJ€HUsI — KOJIMYECTBO 1ap, KOTOpbIe
MOHO COCTaBUTb U3 JiesiuTesiel uncia 2 u 5. [IocKoJIbKy, 04eBUAHO, IBOEK B PasJio-
YKEHUH YMCJIa Ha IPOCThle MHOXKUTEJHU G0JIblle, 6Y/ieM CYIUTATh KOJUYEeCTBO MHOXH-
TeJsiew 5.

(@) Ot 1 go 30 ectb 30:5 = 6 yuces, kpaTHbIX 5. Kaxzo0e gaéT npousBeseHUI0 IPO-
CTOW MHOXHUTEJb 5. [Ipy 3TOM 4rciio 25 AaéT cpasy ABa MHOXKUTeS 5. 3HAYUT, B IPO-
u3BesleHUH 6yzeT 6 + 1 = 7 MHOXKUTEJel 5.

(6)0T1101000ects 1000 :5 =200 yucesn, kpaTHbIX 5. Kaxko0e faéT npousBeeHUIO
NMpOCTOM MHOXUTeJb 5. Yncaa, KpaTHble 52 = 25, Jal0T elje 0 MHOXUTEJ 5, Ux
1000:25=40. Yucna, kpaTHble 53=125, fgalT ele 0O MHOXUTENW 5, HUX
1000 : 125 = 8. Yucno, kpaTHOe 5% = 625, TOJBKO 0 HO.

Monyuaem 200 + 40 + 8 + 1 = 249 MHOXKUTEEMH 5.

8. CyluecTBYIOT JIM KAaKKe-TO TPU YUCJIA, Y KOTOPBIX HET OOIEro MPOCTOr0 AeJUTEJIS, a Y JIIo-
ObIX ABYX U3 HUX OOLIMUA NPOCTOM e iuTeb HaugETcs?

OTBeT: ga.

[pumep: 6=2-3,15=3-5,10=5- 2. [loHATHO, 4YTO B KayeCcTBe NpUMepa NoAouayT
JII0ObIE TPU YUCIA P1 P2, P2P3, P3P1, TAE D1, P2, P3 — Pa3/IMYHbIE IPOCTbIE YUCIIA.

9. PaccraBbTe B Kpy)KKax, pacloJIOXKeHHBbIX B BepLIMHAX KBaJpaTa U B
€ro LeHTpe, Th HATyPaJIbHbIX YK CEJI TAK, YTOObI KaXK/Ible /1Ba YUCIA,
coeZlJMHEeHHbIe OTPE3KOM, UMeJH 001U e IuTe b, 60/1bIIUH 1, a Jito-
Oble ZIBa YUCJIa, HE COe/JTUHEHHbIE OTPE3KOM, GbLIN Obl B3AUMHO MPO-
CTBI.

Pewenue. HO,&XOﬂﬂT, HallpyuMep, 4ucC/ia, KOTOpbie BIIKMCAaHbI B
KPY»O4YKH ClIpaBa.

KomMmenTapuii. 'opaszio nHTepecHee He caM npuUMep (B TOM, YTO
OH BEpHBIH, y6eJUThCS He TaK POCTO), a KaK OH MOJIy4eH.

[IpunuineM KakZloMy OTpe3Ky, COeJUHSAIOIIEeMY KPYXKKH, CBOE
mpocToe 4uciao (KaK 3TO CAelaHO Ha PUCYHKe cripaBa). B kax-
JABIA KpY)KOK IIOMECTHM IpOM3BeJleHHe YHhCesJ Ha OTpe3Kax,
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BXOJSLIUX B 3TOT KpY»KOK. Torjia ABa 4yrc/a 6yAyT UMETb 0OLUM AeTUTe b, GOIbIINI
1, TOJIBKO €CJIH OHM COeIMHEHbI IMHUEH.

10. Ha pgocke BrinvcaHbl yuciaa 1, 2, .., 100. Ha kaxx1oM aTane oAHOBPEMEHHO CTUPAIOTCS BCe
YHCJ1a, He UMeRIIe Cpei HeCTEPTBIX YHUCeJT JieJIUTeel, KpoMe cebst camoro. Hanmpumep,
Ha [epBOM 3Talle CTUpaeTCcs ToJAbKO Yyncio 1. Kakue yncia 6yayT cTEpThI HA NOC/IeJHEM
3Tamne?

OTBeT: 64 1 96.

Pewenue. Ha BTOPOM 3Tallé CTUPAKT BCE IIPOCThbI€ Y1 CJIa, HA TPETbEM — Yy KOTOPBIX
B pa3JIOXKE€HHUHU TOJIbKO 2 NPOCThIX YU CJIA (HpI/I‘{eM OHU MOTY COBITaJaThb UJIN OBbITh pas-
J'll/l‘IHbI). Ha 4-m atane — Y KOTOPBIX B pa3JIO’KeHUH 3 IPOCThIX (TaK KaK BCe UX AeJIn-
TeJIU coAeprKaT 0,1 wau 2 MPOCTBHIX AEeJINTEJIA U, 3HAYHUT, yXKe CTeprI), " TaK JaJjiee.
HOCJ’le,C[HI/IMI/I 6yﬂyT CTepThbl YUCJIA C HauOOJIbIIUM KOJINYECTBO IPOCThIX AeﬂHTeHeﬁ
B PA3JIOXKEHHUH.

Ecnn y yncna xoTs 66l 7 lesivTesiell B pa3J/ioXKeHUH Ha POCTble MHOXHUTEJH, TO OHO
He MeHble 27 = 128, To eCTb TaKUX JABYX3HauHBIX YMCeJ HET.

IllecTb NPOCTHIX JeNuTe/ell B pasJoKeHUH UMEeIOT TONbKO yucaa 26 = 64 u 3-2°% =
96. [ledcTBUTEIbHO, B Pa3/I0XKEHUH [iBa MHOXUTeJIs 60Jiee 2, TO YUC/IO He MeHee 32.
2% > 100. Eciu 5 MHOXMUTeNeH 2 ¥ oAUH GoJiee 3, TO YHC/IO He MeHee 5 - 2° = 160.

Bce ocTasibHbIe yKMca ¢ 6 TPOCTBIMU yKe 60siblie 100, 3HAYUT, OCAEHUMU CTEPTHI
OyZlyT UMEHHO 3TH JjBa YUCJIA.
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