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BBEJAEHHUE

MareMaTrdeckas MOArOTOBKA COCTOMUT U3 JBYX YacTel: 3HaHUA Ma-
TeMaTU4ecKuXx GOopMy/n M TeopeM U YMeHUs UX NPUMEHATb. BakHo
yMeTh MaTeMaTH4YecKU AyMaTh KaK B CTAHAAPTHBIX, TAK M B HECTAHAAPT-
HBbIX cUTyanuax. [lociegHeMy, K COXale€HUIO, yyaT AOCTATOYHO PEIKoO.
BriTyeT 3a6/yXeHHe: 3TO HY»KHO JIMIIb TeM, KTO 061aZjaeT TBOPYECKUM
MBILIUIEHHEM U cOOUpaeTcs MOCBATHUTD CBOIO XXKU3Hb TOYHBIM HayKaM.
[TpoueHT TBOpPYECKH MBICJSIMX YieHUKOB JAeCTBUTEIbHO HEBEJIUK, U3
HUX BBIXOJAT nobeguTeny onuMmnuaz. JIlo60mnbITHO, OFHAKO: B HAYKy U3
HUX UAYT JHIb HEMHOTHe, 60/BIIMHCTBO OKa3bIBalOTCSA BOCTPEOOBAHBI
B MAacCOBBbIX IPO¢eCcCUsix — MporpaMMUCThI, MeHe)Kepbl, 3SKOHOMHYe-
CKHe aHaJIUTUKU. Ho 1 MeHee ycrnelnHble yY4aCTHUKY OJIMMIIHAJ, JJETHUX
KON U MaTeMaTHYeCKUX KPYKKOB HaxoJAT ce6s B OTUX Npodeccusx.
BocTpe6oBaHHBIM OKa3bIBaeTcd yMeHHe pa3buparbci B HecTaHAApT-
HBIX CUTyalUMAX. A OHO He CTONMb YK pefko. BcrioMHUTe, BeAb U BaM
HaBepHAKa PUXOAWIOCH B TAKHE CHTYaLMH MONAaJaTh: OTMEHWIHU dJeK-
TPUUKY, 3a0bUIM JOoMa KolleaeK, KoY IepecTaJ] OTKPBIBATh ABEPb...
B o61u1eMm, cTaHAApTHHIN criocob nepectan paboTaTh, HO Bbl KAK-TO pa3o-
6pasnch U BBIKPYTIWIHCh, CKaXkeM, IPUMEHWIN KaKue-TO 3HAHHA WIH
CPeACTBa, O KOTOPHIX B HOPMaJIbHOM CUTYallMH U He BCIIOMUHAJH.

PoBHO Tak e pemaiTcs U HecTaHAApTHble 3aJa4yd, B YacTHO-
CTHU IpecyoByTas 3azada C6 u3 EI'D. MaTemaTHdeCKHMX 3HAHUM JJiA
Hee HepeJKO XBAaTaeT U CEMHKIACCHUKY, HO IIOABOAUT HErOTOBHOCTb
pa3bupaTbca B CUTyallMH. BOT 3Ty-TO FOTOBHOCTBH KPYKKOBLBI U OJIMM-
NUaZHUKU B cebe ITOCTOHHO U TPEHUPYIOT, U OHa II0TOM UM [IOMOTaeT
B JKM3HH Jaxke TOTZAQ, KOrJa COAep>XUMOe YPOKOB OKa3blBaeTcs 3abbl-
THIM.

TpagMUMOHHBII KypCc MaTeMaTHKH B IHKOJIE COAEPXKUT, KOHEYHO,
HaBBIKM aHa/M3a cHTyauud. OJHAKO NMOTPeOGHOCTh B TaKUX HaBLHIKaX
BO3HHKAEeT CPaBHUTEJbHO pPeJKO M HeperyaapHo. TeMbl, rie HaBBIKH
HYXHbI, 3aCJy?)KEHHO CYMTAIOTCA CIOXKHBIMU (HanmpuMep, MaTeMaTHue-
CKUHM aHa/M3 WIM pelleHHe HepaBeHCTB C paUHMOHaJbHBIMHM QYHKIUSA-
MH). Kpy>KOBLBI K€ C 3TUMH TeMaMH OOBIYHO CIIPaBIAIOTCS TOpaszio
ycrmemuHee, XUTPOCTb TYT B TOM, YTO HaBBIKH M CJIOXKHBIH MaTepuas
OHHY H3y4armT [10 OTAeJIbHOCTH: HaBBIKM NPHOOpeTalnTCA B MIAANIHX
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BBEJAEHHE

KJlaccax M Ha IIPOCTOM M HMHTEPeCHOM B 3TOM BO3pacTe Marepuae, a
CJIOXHBIM MaTepuas B CTApLIMX KJIAcCax JIOXUTCA Ha y)Ke MOATOTOBIEH-
Hy10 NnoyBy. [ToMoraet u TO, 4TO NMPHUBHIKAHHE K HEIPOCTHIM HABBIKAM
NPOUCXOANT 6Oe3 CrelIKY, B TeyeHHe JJIUTEIpHOro Nepuoza, a He 3a
KODOTKHe HeJlesiy, OTBeAieHHble Ha YCBOEHUE TEMBI.

JlaHHas KHUTA NIPU3BaHa NIOMOYb 3aUHTEPEeCOBAaHHBIM IIKOJIBHUKAM
Hay4MTbCA TAKUM HaBBIKAM, a YUUTENSIM — 3a6/1aroBpeMeHHO Hay4UTb.
KHura gocTynHa ImKoIbHUKAM HaulHas ¢ 6 Kj1acca, NoAapisiollee Y1c-
JI0 3aja4 IO MaTtepHasy OTHocATcsA K anrebpe 7-8 xiacca. MaTepuain
3aa4 JOCTAaTOYHO OJIM30K K LIKOJILHOMY, HO aBTOPHI CTapajvCh BHI-
6upath nHTEpecHble GpopMyaUpoBKU. OCHOBHOM criocob paboTer — ca-
MOCTOATE/IbHOE pellleHUe 3a/Jay, 3aTeM CpaBHEHHe CBOUX pelleHHH C
NpUBeAEHHBIMU B KHUTe, UTeHHE ¥ OCMBICTIEHHe pellleHUH U KOMMEeH-
tapueB. [IIKOJIPHUKY MOTYT 3aHUMAaThCA CaMU WM KOHCYJIBTUPYSCH C
YIUTENAMHU, POAUTESIMU, TIPOABUHYTHIMH CBEPCTHUKAMHU. YYUTENA MO-
TYT JaBaTh 33/ja4y KaK JOTIONIHUTE/NbHbIE HA YPOKaX, a TAK)Ke BeCTH IO
MarepuansaM KHUTH GaKyJIbTaTUBLI ¥ KPYKKH.

MEI HazieeMcs1, YTO KHUTA He TOIbKO NMOBBICUT yCIIeBaeMOCTb Ipopa-
6OTaBIINX €e LIKOJbHUKOB, HO U TIOMOXXET IIpeooseTs Haprep Mexay
IIKOJILHOM U KPY)XKOBOW MaTeMaTHKOH, a Takxe 6apbep Mexay U3yue-
HUEM MaTeMaTHKU U ee TIpUMeHEHHEM.

CTpyKTypa KHUTH

Knura pazbura Ha 6 paszenos: 1. [Ipoctas apudmeTuka. 2. YpaBHe-
HUSA ¥ HepaBeHCTBa. 3. JIeTMMOCTb ¥ oCTaTKM. 4. JIpobH, A0nH, cpesHue.
5. Jloruka u nepebop. 6. 3aza4u Ha MAKCUMYM U MUHUMYM.

B xaxxAoM paszesie eCTb HeCKOJIbKO O3arlaBjJeHHbIX TeM, IIPeCTaB-
JIeHHBIX 3-4 3aZlauaM¥ C OAPOOHBIMU pellieHUAMH U KOMMEHTapHsAMH,
a TakXe CIIMCOK HOMEPOB JOMOTHUTENBHBIX 3a4a4, MOAXOAAIIMX IO Te-
Me. [locne TeM B KaXK/OM pasjesie HAYT JONONHUTENbHbIE 3aJa4y pas-
Jiena, cpeli KOTOPBIX eCTh U HEKOTOPHIE YHKTHI 3a4a4 C6. OHU crienu-
aJbHO HE BblAENeHbl, YTOOBI MMOKAa3aThb, YTO B HUX HET HUYEro ocoboro
MO CPaBHEHHIO C COCEJHHUMHM 3aJayaMH — HU 110 GOPMYJIUPOBKAM, HU
Mo TpyAHOCTU. OTBeTHl U pellleHusa JOTIONHUTENbHBIX 3a/a4 BhIHECEHDI
B TTOCJIEHIONO [VIaBY K&XKAOro paszena.
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BBEJAEHHE

[ToMHHTe, YTO JONOTHUTENbHBIE 33/]a4H NTpeAHa3HAYEHBI AJIA BAYM-
YHMBOrO OCBOEHHA TeM M H3JIO)KEHHBIX B HUX NpueMoB. OHH yIIopAdo-
YeHHI 110 CJI0)KHOCTH, HO TIpHEMBI MAYT BpasHoOoil. He obosnbinaiitech
YaCTUYHBIMHU PEIIEHUAMU: BaXKHO NMOJIYYUTh U NPABWIbHBIA OTBET, H
ero obocHoBaHue. EcM HailZleH TONBKO OTBET, TOCTapalTech IpaBHIb-
HO 00BACHUTH (x0TA ObI caMomy cebe) myTh K HeMy. Eciu npaBWIBHO
BBIOpaH IpHeM, a OTBeT HeBepHBIH, 11OCTapaiiTech MOHATH MPUYHUHY
own6KH. Y yuuTech NpUAyMBIBaTh CIOCOOEI IPOBEPATH OTBET, He 3arvis-
ApIBas B KHHUTY. COBeTHI IO MpoBepKe Bbl HaHJeTe B KOHLle KHUTH. TaM
e eCcTb CIIMCOK MCIOJIb30BaHHBIX 3a7a4 EI'3.
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1. IPOCTAA APU®METHUKA

ITosiBNIEHUE Ka/NbKYMATOPOB M KOMITBIOTEPOB BBIABHIO, YTO MCKYC-
CTBO MOJCYETa COCTOUT BOBCE HE B YMEHHMHM BBITOJHATH YEThIpe apud-
METHYECKHX JeHCTBHUSA C JaHHBIMH YHCJIaMH: KOMITBIOTEDHL AETAI0T 3TO
HajiexxHee H 6bicTpee. HO KOMITbIOTEP HE MOXET MOHATh, C KAKUMH YHC-
JlaMM U KaKoe JeHCTBHe HaJ0 COBEPUINTh, YTOOHI MTOIYUUTh pe3ysbTar,
HyxcHbul Ham. [TonpoGyeM ¢ aTuM pa3zobpaTtecsi. ECTh HECKOMBKO Mpo-
CTHIX TIPUEMOB. VX I01e3HO 3HaTh, XOTA MOXHO [0 TaKUX NPHEMOB
M CaMOCTOATEJIbHO J0raAaTbCsl. BaXXHO YCBOHUTD, OZAHAKO, YTO MPUEMBI
3TH — He Habop KJtoYeil, nepebrpas KOTOphIE, PAHO WIH I03HO OTKPO-
ellb JBEPb, TO €CTh PeLIMIIb 3a4a4y. MoryT 6bITh peleHHs, B KOTOPBIX
He HCTIONb3YeTCs] HU OAWH U3 3THX IIPHEMOB, @ MOTYT HCTIOJIB30BAThCA U
HeCKo/bKO. [103TOMy Hama 1esib — He TOJIbKO HayYUThCS IPHeMaM Bbl-
YHC/IEHUH, HO M OCBOMTb YMeHHe pa36upaTrhbcs B CBA3AX BHYTPH 3aJayH.
A xorza paszobpasics, TOAXOAAIMH ITpUeM caM NpUJET Ha yM.

OTt6pocs smHee. b PeKT «IUTIOC-MHHYC OZUH».
JonoaxHeHne

B uupke. Ham a1 npezcTap/ieHUA Hy»KeH OZHOTrOpObIH
Bep6iog. Ho B 3asiBke Jydlile MONPOCHTD ABYTopboro:
BCE PABHO OZHH I'op6 «CpeXyT».

[Tpu noacyetax 6vIBaeT BHIMOAHO IMOACYMUTATEL DOJbIIE YeM HaZo, a
MOTOM JIMILIHee BbIYecCTb. [J1laBHOe — pa3o6paThbCsi, UTO UMEHHO HAJA0
BBIUUTATb.

B cnexyronielt 3agave yacto ourrbaroTes Ha 1.

1.1. [1epBhIit AeHb KaHUKYI — 15 deBpans, nociesHuit — 27 debpa-
J1. CKonbKO JHell B KaHUKyIax?

Omaem: 13.

Pewenue. C1-ro no 27-e peBpana — 27 aHeil. I3 HUX B KAHUKYJIBI He
BXOJAT AHHU C 1-T0 1o 14-e, TO ecThb 14 gHel. VX Hag0 BHIYECTh. 3HAUMT,
B KaHUKy/Nax 27 — 14 =13 gHeil.

Kommenmapuii. TunuyHas omunbka: BbUMTas 15 U3 27, Moay4aroT
12. Ho paBaiiTe mpoBepuM cIIocO6 pellieHMsA «Ha MajblX YyHhciaax» (Ta-
KY10 IPOBEPKY TPOrPaMMHUCThI HA3BIBAKOT OTJIAAKOM): eC/iv TPasAHUKH



I. IPOCTAA APUPMETHKA

¢ 15 no 17 ¢eBpasiss BKIIOUUTENBHO, TO BolUMUTaHUe 17 — 15 gaeT oTBeT
JiBa, a HEMOCPeACTBeHHBIN noacdeT (otAeixaeM 15-ro, 16-ro u 17-ro) —
3 anst. UHTyMLMA [T0/ICKa3bIBaeT, YTo U K 12 Hazo go6asuTs 1. Ho nyulue,
KOHEYHO, pa306paThCsi, YTO M3 YEero BHIYMUTATh. YTOOH H36eXaTh OLIHG-
KM, OTBETBTE Ha BOIIPOC: KaKHe JHU B ¢peBpajie He BXOJAT B KAHUKYIBI?
CKoJIbKO TakuX gHeit? HamisaaHO 3alIOMHMTE IIPHEM NIOMOTaeT KapTHH-
Ka YHcesl, BRIXOASAIIMX H3-3a 3abopa (cM. puc.)

1.2. B kieTuyaroi pamke 6 X 6 TOJIIMHOH B ABe KJIETKU — 32 KJIETKU
(cM. pUCYHOK). A CKOJIBKO KJIETOK B paMKe 16 x 16 Takoi e TO/ILIMHBI?

Omeem: 112.

Pewenue. IlpefcTaBuM, YTO paMKa BbIpe3asach
M3 kBagpaTa 16 x 16 (B HeM 6bU10 256 KineTok). To-
raa 6pUIa BhIpe3aHa KBajpaTHasa Ablpka. OTcTymnas 2
Ha 2 C JBYX CTOPOH, Mbl YMEeHbLIIWIU pa3Mep AbIp-
KH Ha 4 10 CpaBHEHUIO C UCXOJHBEIM KBaJpaToM, TO
ecTb Bhlpe3asy kBasapar 12 x 12 (B HeM 144 xiieTKu).
Hrak, octamock 256 — 144 =112 kieToK.

Kommernmaputi. TunuyHas olryubKa: CYMTAIOT, YTO LIMPHHA U BBICO-
Ta ABIPKY paBHA 14. U 31ech moMoraeT oT/1ajKa: MOCMOTPEB Ha IIpUMep
B yCJIOBUH, YBHAUM, UTO pasMep JBIPDKU MeHbllle pasMepa BHEUIHero
KBajpara Ha 4, a He Ha 2.

1.3. Ckonbko HaTypaapHEX ducesn oT 1 g0 1000 He Aenutca Ha 507

Omeem: 980.

Peuwserue. Jlerye BBIMMCAHUTB, CKOJBKO YyUcen Aenutcsa Ha 50. fcHo,
4yTO Aenutcsa kaxjgoe 50-e yucno: 150, 2-50, ..., 20-50=1000. OTt-
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I. TPOCTAA APUPMETHKA

6pocuB 3ty 20 unces, moay4um, 9to 1000 — 20 = 980 uucen He JeNATCA
Ha 50.

Kommenmapuii. CBOHCTBO «AequTcs Ha 50» pa3buBaer 4ucia Ha ABa
MHOXEeCTBA: Te, 4TO JeJIATCA, U Te, YTO He AeNsaTcsa. Tak MOXKHO pa3bUThb
MHO)ECTBO C NOMOIIBIO JI060r0 CBOMCTBA: HA Te 3JIeMEHTbHI, JJIA KOTO-
PBIX OHO BBIIIOJIHAIETCSA, U Ha Te, UIA KOTOPbIX OHO He BBINOIHAETCS. OTH
ABa MHOXeCTBA ABJIAIOTCA JononHeHuem JApYyT K Apyry. OGBIYHO KOMH-
YeCTBO 3/IEeMEHTOB OJHOTO W3 MHOXKECTB HaNpAMYIO BbIUHCIUTDH JIETye.
Torza KonM4YeCTBO 3/1EMEHTOB APYIOr0 MHOXXECTBA BBIYHCJIAIOT MyTEM
8LIUUMAHUA OONOJIHEHUA U3 UeN020.

Cm. Taxke 3azauu 1.10, 1.13, A1.1, A1.2, A1.3, A1.5, 1.6, 11.7, J1.8,
A1.9, A1.11, A1.12, 1.15, A1.16, [11.17, [11.20, 2.1, 2.7, [15.206, [16.8.

CuMTaii 110 yacTaM. BKIIOUeHHe-MCKIIUYEHHE

[1py noacyerax MOXXHO pa3buBaTh MHOXXECTBO Ha yAoOHBIE YacTH,
TO €CTb TaKHe, JJI51 KOTOPBIX CUMTATh JIErKO. EC/IM 4acTH INlepeKphIBatoT-
€A, TO IOCYUTAHHOE ABAX/bl HAJJO BHIUECTh.

1.4. DTuM JIeTOM A NIpHeXaj K MOpPIO YTPOM 25 HIOHA, a yeXall Beye-
poMm 12 aBrycra. CKonbko AHel 51 npo6wuT y Mopsi?

Omegem: 49.

Pewenue. PasyMHO pa36buTh JHU Y MOpPSA IO MecAllaM: UIOHb, HIONb,
aBryct. JJuu aBsrycra — ¢ 1-ro no 12-e, ux Bcero 12. B utose BXxozsT Bce
JAHHU, TO ecTb 31 AeHb. B urwoHe u3 30 aHel Hazo oTOPOCUTH JHHU He Y
Mops: ¢ 1-ro no 24-e, octarercs 30 —24 =6 aneit y mops. Utoro y mopsa
1 6601 6+ 31 + 12 =49 aneii.

1.5. Y 6ykBbl T Ha pUCYHKE IIHPHHA 3 KJIETKH, BBICOTA —
4 KJIeTKH, a TOJIIMHA MaNloYeK — OFHA KJIeTKAa. A CKOJBbKO
kjaeTo4ek B 6ykBe T, y KOTOpO#i mupuHa 13 KJIETOK, BBICO-
Ta — 20 KJIETOK, a TOAL[HHA MajodeK — 3 KJIeTKH?

Omaem: 90.

Pewenue. Pazo6bem T Ha ABa NpSMOYTONBHHKA, OTPE3AB BEPXHIOKD
nepexyiaguHy. [lepexiasriHia — 3To MpAMOYTonbHUK 3 X 13 (B HeMm 39
KJIETOK), a OCTaBIIasCA YacTb HOXKKH — 17 X 3 (3aech 17 nosyyeHo Kak
20 — 3, a B npaMoyroibHuKe 51 kieTka). Utoro B 6ykBe T 39+ 51 =90
KJIETOK.




I.[IPOCTAA APUOPMETHKA

Kommenmapuii. PazymeeTcs, MOXHO pa3bUTh U Ha 3 4acTU: CpeA-
HIOIO nanouky 20 x 3 ¥ ABa OAMHAKOBBIX KycKa OT BepXHeH Ilepekia-
AuHBI 3 x 5. WMnu 3akiounTh T B TpAMOYTONBHUK 20 X 12 M BHIKMHYTB
ABa He BXoAAINX B T MasbIX IIpsAMOYTOJBHUKA MO NTepeKyiaJuHOM.

1.6. B ki1acce Bce 1I06GAT UrpaTh B TEHHUC WM B axmaTsl. lllaxmars
mobaT 10 y4eHUKOB, TeHHHUC — 15 yYeHUKOB, U TO, U Jpyroe — 6 4eo-
BeK. CKOJIbKO BCero yYeHUKOB B KJjacce?

Omeem: 19,

PeweHue 1 Pa3obbeM yyeHHKOB Ha 3 rpymmsl: rpymna I moobur
TONBKO HIaXMaTel, rpynmna H—Tonbko TeHHUc, a rpynma HII—ob6e
urpel. B HII 6 yenorek. B III u HIII BmecTe 10 yenoBek, noaromy B 111
10 —6 =4 yenoseka. B H u HIII 15 yenoBek, noatomy B H 15—-6=9
yesioBeK. MIToro, B Tpex rpynmax {a 3Ha4uT, U B kiacce) 6+4+9=19
YesoBeK.

Peuwtenue 2. IrpaTh M106AT BCe, O3TOMY, CJIOXKUB 10+ 15=25, Mt
yuTeM Bcex B kusacce. [Ipu atoM 6 mobureneil AByX Urp 6bUIM yYTEHBI
110 2 pa3a. 3HauuT, pe3y/ibTaT Ha 6 GosIbllIe HY>KHOTO, TO €CTh Ha CAMOM
Jeje B kaacce 25— 6=19 yyeHHKOB.

Kommenmapuii. ®opmyna BKIIOYEHUA-UCKIIOYEHHUS TO3BOISIET TIO-
CUUTaTh YUCIO OOBEKTOB, 0OJIaAAIOUIMX XOTA ObI OAHUM U3 JBYX
CBOMCTB: CKJIa/IbIBAEM YUCJIO OOBEKTOB ISl Ka)XKAOrO CBOWCTBA U BBI-
YUTaeM «JIHIIHUE», TO €CTh Te, KOTOpble 061a1al0T AByMs CBOHCTBAMU
OHOBpEMEHHO (MBI B€Jlb UX [TOCYUTAJHU ABAXK/IBL).

CwMm. Taxke 3agauu /11.14, /11.15, [11.17, [11.20.

OzMHaKOBBIE TPYIIBI U YMHOXXEHHE

YMHOXeHHe xopolio pafoTaeT Tam, Iie yaaeTrcs pa30UTh MHOXe-
CTBO Ha OJJMHAKOBBIE 110 YHUCJIEHHOCTH rpyInbl. [IpY 5TOM HeBaXXHO, YTO
rpynn 6yZeT MHOTO, JUILIb ObI MOIJIM TOYHO [TOCYUTATh UX KOJHUYECTBO
U pasMep.

1.7. EciiM U3 CIMYeK C/IOXKUTh KJIeTYaThlii KBaJpaT
2 x 2, To notpebyeTca 12 cnuyek (cM. pUC). A CKOJIb-
KO CIIMYEK Hazo, YTOOBI CIOKUTDH KJIeTYaThIH KBaJApaT
12x12?

Omeem: 312.




I. IPOCTAA APUPMETHKA

Peuwrenue. KnetyaTsiii KBagpaT COCTOUT M3 FOPHU3OHTAIbHBIX U Bep-
THKaJbHBIX OTPE3KOB. JJIMHA TAaKOTO OTpe3Ka paBHa CTOPOHEe KBaAparTa,
MTO3TOMY B KXAOM — 10 12 crivyek. BepTUKaNbHBIX OTPE3KOB Ha OAUH
GoJblle YeM KJIETOK B HH)KHEM PsAy: CaMblii JIEBBIM U TIO OZHOMY AJIfA
TpaBoOi CTOPOHBI KAKAOHN KJIETKH, TO ecTh MX 13. CTOIBKO Ke U Topu-
30HTAJbHBIX OTPE3KOB. 3HAUUT, Bcero cruyek 12-13-2=312.

1.8. B gpemyuem secy BoT yxe 6onee 1000 net »xuBeT BommuebHas
esika. Mi3BecTHO, 4TO KaXkJoe yTpo Ha Heil BrIpacTatoT 100 UTO/I0K U Kax-
Jas1 UTOJIKA XKUBET POBHO 4 rojia, a 3aTeM oTMHUpaeT. CKOIBKO e UTOJI0K
Ha Bonue6HOMH enke cerofHs B MONAEHB?

Omeem: 146100.

Peuseriue. Ironku, KoTophie ceifyac Ha ejke, OSBWIHCDH 3a TOCIe-
HUE 4 roja. 34ech rof,— 3TO IIPOMEXYTOK MeXJy ABYMA OZWUHAaKOBHI-
MH JaTaMH, Hanpumep mMexay 20 uiona u ciegyromuM 20 vrond. Ecau
MeXJy JaTaMHu BKJIMHWIOCH 29 deBpass, To B rogy 366 AHeH, HHaYe —
Tonbko 365. Tak kak 29 ¢eBpass BKIMHHUBAETCS POBHO pa3 B 4 roja, B
yeTbipex rogax 365+ 365+ 365+ 366 =1461 geHb. B kaxablit U3 3THX
JAHell BeIpacrano mo 100 uronok, 3Ha4YMT, Bcero Ha enke 100 - 1461 =
=146 100 uronox.

1.9. Mexay asyms cesaMy 1o gopore 20 kM. /lBa OXOTHHKA BBILLIN
HaBCTpeYy APYT APYTY, KAXAbIA HWAET CO CKOPOCTbIO 5 KM/4. BMmecTe ¢
nepBbIM BbiOexasna cofaka co cKopocThbio 8 KM/ 4, o6exana o BTOPOro
OXOTHHKA, pa3BepHysach, fobexasna 4o NepBOro OXOTHHKA, pa3BepHY-
Jlach, cHoBa Jobexasna Ao IepBoro OXOTHHKA, U Tak Oerajna Tyza-croaa,
IIOKA OXOTHHKU He BCTpeTIINCh. CKOJIBKO BCero KIWIOMETpPOB Ipobexa-
Ja cobaka?

Omeem: 16.

Peutenue. OXOTHUKU BCTPETWIMCH NOCpPeJHHE, KaXKAbli Mpolles 110
10 kM, 3HauuT, wej 10:5= 2 yaca. 3a 2 yaca cobaka npo6exana BCero
8:2=16 kM.

Kommenmaputi. ITonblTka pa3buTh MyTh Ha 4YacTH MeXAY BCTpe-
YaM{ NPUBOAUT K CIOXKEHHIO 6OJBLIOrO YHC/Ia HEPABHBIX C/1araeMblX.
3zech HaZo OTOPOCUTH HEHY)KHBIE NMOAPOOHOCTH MU NMOHATH, YTO BaX-
HBI TOJILKO CKOPOCTh co0aky M BpeMs 6eroTHH, a KyJa OHa IIPH 5TOM
Oerajia — coBeplIEHHO HEBAXKHO...

CwMm. tarkke 3agayud J1.4, 11.10, 41.12, 1.17, 2.4, 2.5.
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I. IPOCTAAA APUPMETHKA

CuuTait A06aBKH

Korga 4uiciio nosyyaeTcsi Kak pe3yJbTaT MHOTHX Ollepalnii, ObiBaeT
yA0OHO OTCHAEAWTH IO laram, Kak oHO MmeHseTcs. Torza okoHYaresb-
HEIH pe3y/bTaT paBeH NepBOHAYaJbHOMY YHCIY IDIFOC CyMMa BCeX Jo-
6aBOK.

1.10. Mama pe3ayia Ha JOMTH JBa JJHHHBIX 6aToHa. Bcero ona cae-
Jana 25 rnonepeyHbIX pa3pe3oB. CKOIBKO JIOMTel x1eba Momyymaocs?

Omsem: 27.

Pewenue. Mbl He 3HaeM, CKOJIBKO pPa3pe30B MaMa cZlejlaja Ha Kax-
JA0M U3 6aTOHOB, HO 3TO U HEe Ba’KHO. 3aMETHM, YTO TIPU KaXXAOM pa3spe-
3e O[VH KYCOK pacliajjaeTca Ha JBa, TO eCTb YUCHO KYCKOB BO3pacTaeT
Ha 1. Cumnras KaKbiii 6aTOH OAHHUM (XOT# U GOJBIIHM) KYCKOM, BUAHM,
YTO CHayasa ObUIO ABa Kycka. Paspe3aMy MaMa yBe/lH4YWIa YHUCHO KyC-
KOB Ha 25, 3Ha4HT, NOJAyYWIOCh 2 + 25 = 27 KYCKOB-JTOMTeH.

Kommernmapuii. B 3ajauax Takoro THIA TOXe YacTO AeJIaloT «OUIHb-
Ky Ha 1», myTas 4YMciIo pa3pe3oB ¢ YUCIOM KyCKOB. [10/1e3HO 3anOMHUTb,
YTO TIPU pa3pe3aHHM oAHOro 6aToHa KyckoB 6yzer Ha 1 6onbine, yeM
pa3pe3oB (MpOMEeXYTKOB Mexay Kyckamu). Kak HU pacnpejensil pas-
pesbl Ha Ba 6aTOHA, IIPU Hepexo/ie OT YUC/IA pa3pe3oB K YHCITY JIOMTel
AobaBKa paBHa 2. 3HAYHUT, Bcero JoMTei 6yzaet 25+ 2 =27.

1.11. B TeaTpanpHy0 cTyAUI0 X0AUT 33 yueHHKa. VX cymMma Bospac-
TOB paBHa 333. A yemy 6yzeT paBHa CyMMa HUX BO3PacTOB POBHO 4epe3
2ropa?

Omeem: 399 ner.

Peutenue. Bo3pacT Kaxxa0ro M3 yYYEHUKOB YBETUUUTCA Ha 2. 3HAYWT,
CyMMa BO3pacToB BeIpacTeT Ha 33 - 2 = 66 jeT. [loaToMy BMecTe UM 6y-
JeT 333 + 66=1399 jeT.

1.12. Ha xkapTouykax O6bUIM HamicaHbl yucia 1, 2, 3, ..., 111. Baus Basn
cebe Bce KApPTOUYKH C YETHBHIMH YMCJIaMH, a TaHA — ¢ HeYeTHBIMHU. Y KO-
ro U3 HUX CyMMa 4Hces Ha KapTouKax OoJIbIle U Ha CKOJIBKO?

Omeem: y Tanu Ha 56.

Pewenue. Tlockoneky 111 Ha ABa He AenUTCs, Y TaHU OKaXkeTcA Ha Of-
Hy KapTo4dKy 6osblie. YTo6b! yTelInTh BaHIO, U3TOTOBUM /I HETO elle
KapTouky ¢ yuciom O (Ha cymMy oHa He Biauset). [lycTh Tenepe oHU
BBIKJIaJBIBAIOT KapTOYKH MapaMu Jpyr MPOTHUB Apyra: cHadasla caMble
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I. NPOCTASA APUDPMETHUKA

MajeHbkye (O mpotuB 1), moToM cieaywoinue (2 mpotus 3) U T.4. Ilo-
JyunTes 112 :2 =56 nap. B kaxxzaoi nape TauuHo yncio Ha 1 6onplue
Banunoro, nostomy B cymMe y Tanu 6yzeT Ha 56 6onble.

Cm. Taroke 3azauu 113, /1.5, 1.7, A1.11, A1.13, A1.15, A1.17, A1.18,
[J1.19, 2.8, [12.14, 13.17, [14.2.

ApudMeTHyecKkas Mporpeccus

Onpepenenue. Psaz yucen, HAYLIMX C IOCTOSHHBIM 1IIAroM, Ha3blBa-
eTcs apugmemuueckoll npozpeccueil. B HeM KaxxJoe 4MCJIO TOIydaeTcs
13 IpejpIAyliero npubasieHre OAHOIO U TOTO Xe yucia d — pasHocmu
nporpeccu. [IpuMepsl: a) HaTypaabHble yucaa 1, 2, 3, 4, 5, ..., 6) 100,
92, 84,76;B) —m, 0, m, 27, 37, 47, ...

1.13. Yemy paBen 101-if wieH apudmeTHdeckoi nporpeccuu 13, 33,
53,73,...7

Omeem: 2013.

Pewenue. HeTpyaHO BHAETH, 4TO HA KK/JOM lllare Mbl npubasisgeM
20. Ot nepBoro a0 101-ro wiena Hazo caenarb 100 maroB (cHoBa 3¢-
beKT «wioc-Muuyc 1»!). 3HauMT, Bcero Ham Hazo npubasuth 100-20 =
=2000. IlosTtoMmy 101-#1 wieH paBen 13 + 2000 =2013.

Kommenmaputi. Mpl npuMeHWIM nipueM «Cyurtail go6aBku». C €ro
MOMOLIBIO MOXKHO BBIBECTH GOPMYITY n-ro 4wieHa apudmMeTHIeckoi mpo-
rpeccud: a + (n —1)d, rae a — nepBblil WieH, d — pa3HOCTb IIporpec-
CHH.

1.14. YeMy paBHa cyMMa IlepBLIX COPOKA HEYETHBIX yuces?

Omeem: 1600,

Peuserue. HeyeTHble ynca WAYT C aroM 2, NMO3TOMY 0OpasyloT
apudmMeTHYeCKy0 Iporpeccuio. Kak v B nmpeapiaylieil 3azave, OACYU-
TaeM, 4TO 40-e 4nciao paBHO 1+ 39 -2 =79. 3Ha4yuT, HAAO BEIUMCIUTH
cyMMy 1 +3+5+... 4+ 75+ 77+ 79. Crpynmnupyem 4ncia B apbl: caMoe
MaJIeHbKOe C caMbIM OONBILINM, Clefyiollee MaJleHbKOe — CO BTOPBIM
cpezau 6ornblluX, U T. 4. [IpU Nepexoje K cleayiolied ape MeHbliee U3
YyHCceJl yBeIMYMBaeTca Ha 1, a 6onpluee — yMeHbIlIaeTcA Ha 1, MO3TOMy
cyMMa He MensAeTcA. [loatomy mel nonmydyum 20 map ¢ oAWHAKOBBIMH
cymmamu: 1 +79=3+77=5+75=... =80. Obman cymma paBHa
CyMMe CyMM Inap, To ecTb 20-80=1600.
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I. MPOCTAA APUOMETHUKA

Kommenmapuii. 1. PazbueHue Ha Mapsl «IIePBHIH C II0CJIEAHUM, BTO-
po#t ¢ IpeariocTeHHM U T.A.» BCTpedaeTca yacto. Jna apudmeTude-
CKOH MpOTpeCCHH 3TO, OUEBHAHO, AA€T Naphi C OAMHAKOBBIMH CYMMaMH.
EcIi YHCTIO c1araeMsIX n 4eTHO, TO Ha TaKve Napsbl yaaetcs pa3bUTh

(a+2)n
BCIO CYMMY, H pe3y/JbTaT paBeH —5

Hee yuci0. Kak HU cTpaHHO, 3Ta popMysna paboTaeT U PH HEYETHOM

, T7le a — TepBoe, a z — Nocile]-

n
KoJMuecTBe 4uMcen (Torza 5 — He Ie/loe, HO M

YHUCJIO B cepeJyHKe JaeT Tonbko mojacymMmei ma- | | | [ | | |
phI). i |
2. PaBeHcTBO 1600 = 40? — He C/ly4aitHOCTB: 1
CyMMa NEepBbIX N HEUETHBIX YHUCe JeHCTBUTEb-
HO Bcerja paBHa n?. DTO CTAHOBUTCA OYEBHU]-
HBIM, eCIM pa3buTh KiIeTyaThid KBaJpaT Ha ]
«yTOJIKH»: YUCJIA KJIETOK B yrojakax u 6yayT mo- .
CJ1e/10BaTeIbHBIMU HEYeTHBIMU YUCTIaMU.
1.15. B ksieTuaToH «IupamMuzie» BEICOTOM 4 Bcero 10 kie-
TOK (CM. PHC). A CKOJIbKO KJIETOK B YCTPOCHHOM TaKHUM e
0o6pa3oM «IIMpaMuZie» BbICOTOH 507
Omegem: 1275.
Pewuenue 1 YHCI0 KIETOK B CJIOAX YBeJIUYUBaAETCA OT 1
A0 50 c marom 1. [Ipocymmupyem nomy4eHHY10 apupmeTH-
4ecKyl0 NPOrpeccHio:

|

11

(1+50)-50

1+2+...4+50= 5

=1275.

Pewtenue 2. CI0XMUM ABe TakUe «ITUPaMHABL», KaK
Ha pucyHke. Torza B kKaxaoM cioe 6yzeT 1o 51 kier-
Ke, Bcero kjaetok 50-51 = 2550, ¥ 3TO 4HUCIO HAAO
paszenuTh Ha 2.

Kommernmaputi. 3anioMHUTe IPUEM: MOXXET OKa3aThCs HAMHOT'O JIer-
4e IOCUUTATh yOB80eHHOe Kouuecmao. Tak, 3anicaB BTOPOH 3K3eMIUISD
apupMeTHYeCKOH NMPOrpecCHH MoJ NMepBbIM B NMPOTHBOIOIOXHOM IIO-
pA/ZiKe, IIOJIy4UM paBHblE CYMMBI 110 BEPTHUKAIU, YTO CWIBHO Obnerdyur
noacyeT ob1el cyMMBI. [1pu 3TOM He BO3HHUKHET NPOOJIEMBI C «HELETbI-
MU [apaMHh».

CwMm. takxke 3agauu /1.16, 111.19, /113.23, [16.7.
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I. IPOCTAA APUOPMETHKA

YMHOMXeHue CyMM H pa3HocTei

Ecnu rpynna getedl nokynaeT oJJMHAaKOBBIE LIIOKOAAJKH, TO PacXoZ
JAeHeT KaXJOoro paBeH YUy B3STHIX UM IIOKON3A0K, YMHOXEHHOMY
Ha leHy 1wokxonagku. I1ycTh, ofiHAKO, U3BECTHO Ofllee YUCIO KyIUIEH-
HBIX IIOKO/MaA0K. Toraa cymMapHsie 3aTpaThl MOXHO I1OCUMTATh IIpolle:
YMHOXHTB 3TO 0b11jee YUCII0 Ha LIeHy MOKo1aKku. Boobule, BMecTo Toro
4TOOBI YMHOXATh Ha OJHO U TO e YHUCJIO KaXJoe c1araeMoe, a oToOM
CKJIaAbIBaTb Pe3YJNbTaThl, MOXXHO Cpa3y YMHOXXUTb CymMMy. To e BepHO
U A/ pa3HOCTel BMECTO CYMM, U 1S leJIEHHsA BMECTO YMHOXEHHUS.

1.16. Buepa xanutaH BpyHresap noiimMain Ha 8 pei6 Gonblie MaTpoca
®ykca. CerofiHa KaXXAbli U3 HUX NoWMas BTpoe 6osblile puib, 4eM Buepa.
Krto ceroausa rnoiiman 60osbiie pplb ¥ Ha CKOJBKO?

Omegem: BpyHrenb, Ha 24.

Pewenue. IlycTh Buepa OHM HaJIOBWIM LYK, & CErofiHA — INeckapeil.
M nycts BpyHress pa3gennl CBOMX LIyK Ha JiBe€ Kydd: B OAHON CTOJBKO,
CKOJIBKO y PyKca, B 1pyrodl — ocTajibHble 8. 3aMeHUM KaXXJYIO LYKy Ha
Tpex neckapeil. Toria y KaxJoro CTaHeT cerogHsAuIHee Yucao puib. Ilo-
npexxHeMy y o6oux 6yaeT o oJUHaKoBOH Kyue pbIb, a TMIIHKe OyAyT y
BpyHrens Bo BTopoii kyue, rae 8 - 3 = 24 priObl.

1.17. KaxzbIi MaZbuvK cbell 1o 6 KoHeT, 2 KOT/IeThbl ¥ OAHOMY Iep-
CHKY, a KaX/as JeBoyka — 1o 8 koHdeT, OIHON KoTIeTe U 3 NepCHKa.
Bcero onHM cpvenu 100 KOT/IET U MEPCUKOB BMeCTe B3ATHIX. A CKOJIBKO
KoH)eT?

Omseem: 200.

Peutenue. 3aMeTHM, YTO KaK/Abll Cben BABOe 6osblle KOHeT, yeM
KOT/IET U MEePCUKOB BMeCTe. 3HAYUT, U BCero KOHQET CheJeHO BJABOE
6oJibllle, YeM KOTJIET U IIEPCHKOB BMECTe, TO ecThb 2-100=200.

1.18. «A 3TO BaM BHZETH [IOKa paHO», — cka3asa baba-ara ceoum 33
yYEeHHKaM U CKOMaHJoBaJa: «3aKpoiTe rnasal». [IpaBelii r71a3 3aKpbUIH
BCe MaJbUMKU U TPeTh AeBo4veK. JIeBHIi I71a3 3aKpbUIM BCE J€BOYKU U
TpeTh MaJbYUKOB. CKOJIBKO YIEHUKOB BCe-TaKHM YBHUJEJH TO, YTO BUJELTh
Moka paHo?

Omegem: 22.

Peuterue. TlocuutaeM TexX, KTO HUYEro He yBUAed. JTO Te, KTO 3a-
KpbL1 06a rrasza. Oba m1asa 3akpbUIHM POBHO T€ MaJbdMKH, KOTODHIE 3a-
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I. IPOCTASI APUPMETHKA

KPBUIM JIEBBIH I71a3, TO €CTh TPETh MAJIBYMKOB. TOUHO Tak e oba riasa

3aKpbUla TpeThb AeBOYEK. 3HAYUT, I10 NIPABWIy YMHOXEHHUA CYMM HHUYe-

r'o He yBU/iena TpeTb BCeX Y4eHUKOB, TO ecTh 33 :3 =11. A ocTajbHble

33 —11 =22 Bce-TaKn HOATISAAENN TO, YTO BUAETh ObUIO MOKA pPaHo.
CMm. Taxxe 3agauu 2.9, [14.12.

JoIoNHUTEeNAbHbIE 3a4a4H

I1.1. CKObKO BCETO €CTh a) ABY3HAYHBIX; 6) Tpex3HAYHbIX uucesn?

J1.2. [Tpu packiagsiBaHuy nacksaHca y [letu cobpanuce Bce IHKU
1 BCe KapTHHKU (BaJleThl, AaMbl U KOponH) 6e3 Apyrux kapT. CKOIbKO
Kapt y [letn? (HanoMHuM, YTO MMKU — OZHA U3 YeTHIPEX MAcTeM, KapT
B K&)X/IOH MacTH IIOPOBHY, a BCero B Konoge 52 KapThl.)

J1.3. CKONbKO Tpex3HaYHEBIX YyHcell He fJensarcsa Ha 407

[d1.4. B BepmuHax kBaZpara 3alMcainy 4eTelpe yucaa. MIx cymma
paBHa 25. Ha Kax 0l cTOpOHe HalUCcalIl YUC/IO0, KOTOPOe PaBHO CyMMe
qyces B KOHLUAX CTOPOHBI. UeMy paBHa CyMMa BC€X BOCbMU 3aIIMCAHHBIX
qucen?

J1.5. TleTsa ckieuBas nasn u3 16 yacrei. 3a oAHy MUHYTY OH CKJIeHU-
BaJl IBa KyCKa B OAUH (MpHYeM KYCOK MOT ObITh IepBOHAYAIbHBIN HWIH
CKJIeeHHBIH U3 HECKOJbKUX IepBOHAYaJbHBIX KYCKOB). 3a CKOIBKO MH-
HyT [leTa crien1 Bech Masn?

[1.6. Ha 6aToHe konbackl HaprCcoOBaHbI TOHKHE TIONIepeYHble KOIbLA.
Ecnu paspe3aTh [10 KPacHbIM, MOAYUYHUTCA S5 KYCKOB, €CJIH IO JXKEeJITHIM —
7 KYCKOB, €CJIM 1O 3esleHbIM — 11 KyckoB. CKOJIBKO KYyCKOB KoJbachl Io-
JIy4HTCA, eC/Id pa3pe3arh 10 KOJbLaM BCeX Tpex HBeTOB?

J1.7. Jlecopy6 oaHUM yzapoM Toropa pas3busaert mo6oit yypbak win
nosieHo Ha TpH 4acTu. OH xoueT pa3buTh dypbak Ha 33 yacTH. CKOIBKO
yAapoB eMy NIOHaZ00uTCA?

J1.8. Ha xaxzao# nepemeHe Po6uH-BoOUH chefian 1o LIOKOMAZKE.
Ypoku 6bUtH KaXXABIH JeHb HeJelu, KpoMe BOCKpeceHbs, Bcero 29 ypo-
KoB. CKOJIbKO LIOKONAAOK Ha NepeMeHax cbesl Po6UH-BoOUH 3a Hefe-
Jao?

J1.9. Baca kynu 5 )KeTOHOB AJIs1 UTPHL B aBTOMaTe. Ha Kaxayio ur-
Py TPaTHUTCA JXETOH, HO €CJIM BhIMrpaellb, Moiydaenib OecIulaTHO /Ba
XeToHa. Baca ceirpai 17 pas. CKOJMIBKO pa3 OH BHIUIpaI?
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I. IPOCTAA APUOPMETHKA

AL.10. [/Insa kaxzaoro yuciaa ot 1 1o 99 BhIMUCAIH ero cymmy uudp.
Yemy paBHA cyMMa BCeX BBIIHCAHHBIX YUCEN?

AL.11. YiuTka neset Ha 10-MeTpoBHIH cTON6. 3a leHb OHA MOAHUMA-
eTcs Ha 6 MeTpOB, a 3a HOYb CTO/N3aeT Ha 5 MeTpoB. Ha kakoit zeHb oHa
nobepeTcs 10 BepIIMHB CTON0A?

A1.12. I'pymwia u a610xo BMecTe Becat 100 1, A6J0KO U amneabCHH —
1201, rpymwa u aneascud — 140 r. CKOJIBLKO BeCAT BMecTe 16JI0K0, rpylia
H anenbCUH? CKOMBKO BECUT KaXAbIH GPYKT 110 OTAETbHOCTH?

A1.13. 3a cronom cugenu 20 yesoBeK. BOKpYT CTojIa MyCTHIH MaKeT
¢ ceMeuykaMU. IlepBblil B3s1 OAHY CceMeuKy, BTOpPON — /iBe, TpeTHH —
TPH, U TaK Jajiee: KaXAbIN cleAyromni 6pan Ha oqHy ceMedKy 6osblie.
ITakeT obouten BOKPYT cTosa Gosbiie 2 pa3. Ha ckonpko 6osbiie 66110
B3ATO CeMeuyeK Ha BTOPOM Kpyre, 4YeM Ha I1epBOM?

/11.14. CKOJIBKO HECOKPaTUMBIX Cpeau Apobei 100° %1, cen %5?

A1.15. Crapuk XoTTabbl4 MOXXET COBEPLIMTH Yy/O, BEIPBaB U3 CBOeH
BoIe6HOHM 60poab! 0WH BoMOC (ITPH 3TOM Ha MeCTe JBYX BbIpBAHHBIX
BOJIOC BBIPAcTaeT OAMH HOBBIH). CKOJIBKO BCEro 4yAec MOXXeT COBep-
IIMTb cTapHK XOTTabbl4u, ecii IepBOHAvYa bHO B ero 6opozae 2012 Bo-
Joc?

A1.16. Haiizute cyMMy BCex TPeX3HAUHBIX YHCe, KOTOpble He JeNAT-
cA Ha 5.

A1.17. Kaxue 500 yuaymiux 1noApsz HaTypajbHBIX YUCEI HAJO BBIIH-
caThb, 4T0OB!I Bcero 6pu10 BhimucaHo 2013 uudp?

A1.18. IOHbIM Mar Hayuwica Gokycy npeBpallaTh WAPHK B Ba IIa-
pHKa U [IATh POJMKOB, M TPIOKY MO NMpeBpallleHUI0 YeThipex IIAapUKOB
B TpHU KybuKa U ABa ponuka. OH 3ames B KOMHATy, rJe 6bUTH TOJIbKO
IIApHKH, U Yepe3 HEKOTOpoe BpeMs TaM okazanuch 1500 ky6ukos, 1500
POJIMKOB ¥ HU OJHOTO mapHka. CKOJIbKO LIapUKOB 6BUTIO B KOMHATeE CHa-
yana?

A1.19. Hago 6vuto Havith cymmy umcen 0,14+ 0,2+ 0,3+ ... +9,8+
+ 9,9, a pe3y/nbTaT OKPYTJIUTH JI0 11e/I0r0. BacA cHavyana OKPYTJIWI KaX-
Joe YUCJI0 AO 11eJI0T0, a pe3y/IbTaThl CI0KWI. Kakol pesynpraT 6osbLie:
BacvH wid npaBWIbHBIH? Ha CKOMbKO?

[1.20. B Habope 7 rupb. Apby3 MOXXHO YPaBHOBECUTb TpeMs Tups-
MH, MOKHO YeThIPbMA, @ MOXHO U IATHI0. JIOKaXHTE, YTO OAHY U3 THUDb
Habopa MOXXHO yPaBHOBECHUTb HECKOJIBKHUMH APYTUMH.
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I. MIPOCTASA APUOPMETHKA

OTBeThI 1 pelleHusd

JIL.1. Omeem: a) 90; 6) 900.

Peuerue. a) Mz 99 yucen or 1 10 99 HaZ0 OTKMHYTh 9 OJHO3HAYHBIX:
99—-9=90.

6) 13 999 uncen ot 1 g0 999 HaZ0 OTKHUHYTE 99 OAHO3HAYHEIX U ABY-
3HAYHEIX: 999 —99=900.

A1.2, Omegem: 22.

Pewenue. ¥ Iletn 52 : 4 =13 nuK, 4 110 3 KAPTUHKU B K XKAOH U3 TpeX
OCTaJIbHBIX MacTeH, uToro 13+ 3 -3 =22 KapTsl.

1.3. Omsem: 878.

Pewenue. Ha 40 genarca TpexaHauHble ynciaa 120, 160, 200, ..., 960.
B aTom criricke (960 —120) : 40 = 21 npoMeXKyTOK MeXJy YUCIaMH, 3Ha-
4uT, 22 yncia. A Bcero ectb 900 Tpex3sHauHbIX uMces (cM. 3agady /1.1).
[TosTomy Ha 40 He genaTca 900 — 22 =878 quce.

A1.4. Omsem: 75.

Peuwerue. Kaxkgoe 4HUCI0 B BepITHHE IPUHAAIEKHUT €llle U ABYM CTO-
pOHaM, [MO3TOMY OBUIO COCYMTAHO TPHXKABL. 3HAYUT, U CyMMY HaZ0 YTpPO-
HUThb: 3-25=75.

J1.5. Omgem: 3a 15 MUHYT.

Pewienue. Tloce KaKa0M CKIEHKH YUCIO0 YacTel YMeHbIIaaoch Ha 1.
13 16 KycKoB cwiewica OJUH (Bech mass), 3HAa4uT, 6pUI0 16 —1 =15
yMmeHbLIeHUH. Ha 3To noTpe6oBaiock 15 MUHYT.

[1.6. Omsgem: 21 KyCOK.

Pewenue. YTo6Bl pa3pe3aTh Ha 5 KyCKOB, Hajlo cAenartb 5—1=4
pa3pes3a. 3Ha4uT, KpacHHIX Kosell 4. AHAJOTUYHO XeJITHX Koslell 6, 3efe-
HblXx — 10. Utoro Ha konbace 4 + 6 + 10 = 20 konen. Pa3pe3aB 1o HUM,
rmonyduM 20 + 1 =21 xycok.

A1.7. Omeem: 16 yaapos.

Pewenue. TIpy KaxxaoM yaape YUC/IO YacTed yBelMYHMBaeTCA Ha 2.
Jlecopy6 xo4eT yBeJIMUUTEL YHUCIO YacTed Ha 33 —1 =32. /lnsa aToro Ha-
[0 yAapuTts 32:2 =16 pas.

JA1.8. Omeem: 23 moxosagku.

Pewenue. Mexay 29 ypokamMu 28 IPOMEXYTKOB. [IpOMeXyTOK —
3TO IepeMeHa WIHM HO4Yb. Mexay 6 yueGHBIMHM AHAMH ObUIO 5 HOUYeil.
3HayuT, nepeMeH (M CheZIeHHBIX Ha HUX IIOKOAaJ0K) 6bUT0 28 —5 =23,
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I. MPOCTASA APUPMETHKA

J1.9. Omeem: 6 pas3.

Pewenue. Ha 17 nrp Baca norpatui 17 xeToHoB. M3 HUX OH Kymiuz 5,
3HAYUT, BhIMIpan 17 —5=12. Kaxabl BHIMIPHILI IPHHOCHT 2 XeTOHa,
3HAYUT, 6bUI0 12 : 2 = 6 BHIMTPBILIEH.

J1.10. Omeem: 900.

Pewenue. Lludps! 0 Ha cyMMy He BAUAIOT, a KOKJaA HeHy/leBas Lud-
pa 10 pas BcTpedaetca B paspsazae eanHul U 10 pas B paspsje AeCATKOB.
[ToaToMy cyMMa Bcex UMQp paBHa

201+2+3+4+5+6+7+8+9)=20-45=900.

JA1.11. Omgem: Ha IATHIN.

Pewenue. TlepBbil IeHb YIMTKA 3aKOHYMUT Ha BbIcoTe 6 M. /lanee 3a
KaXAYyI0 N1apy HOYb+/leHb OHa [TOJHMMaeTcA ellle Ha MeTp. YTob6n! noz-
HATBCA ¢ 6 M 10 10 M, eif Hago 10 — 6 =4 Takux napsl. BMecTe ¢ nepBLIM
JHEM 5TO cOCTaBUT 1+ 4=>5 gHeil (a UMEHHO, YIUTKA AOCTUTHET Bep-
HIMHBI CTO/6a BEYepOM NATOrO JHA).

3ameuanue. PacnpocTpaHeHHas ouMbKa: HEKOTOpble BUAAT f06aB-
Ky B 1 M 3a napy AeHb + HOYb, IIOCJie Yero AaloT oTeeT 10 AHEH.

A1.12. Omeem: BMecTe 180 r, anenscuH 80 r, rpyma 60 r, 16710K0
40 .

Pewernue. Cnoxus ykazaHHble cyMMbl: 100 + 120+ 140 =360 r, MbI
COCYMTaEM BeC KaXJoro M3 ¢pyKTOB ABaXAbl. 3HAYUT, OOIIMI Bec
BaABoe MeHblue: 360 :2 =180 r. Terepp Bec kaxg0ro GppyKra MOXKHO
COCUYMUTATh KaK JONONHUTENbHBIN K Becy ABYX APYTUX QPYKTOB: anesb-
cuH BecuT 180 — 100 = 80 r, rpyma Becut 180 — 120 =60 r, ab610K0
BecutT 180—140=40T.

J1.13. Omeem: Ha 400 cemeuek.

Pewserue. TlonydyuB nakeT BTOpOH pas, 4eJIOBEK J0/DKEH B3ATh Ha 20
ceMmeuek OoJblle, YeM B NpeAbAYILHI Pa3: BeAb KaXAbIM B Kpyre obec-
neyma 106aBKy +1, BKIo4Yas ero camoro. 20 4eJIoBeK B35UIH KaXKIbIM Ha
20 ceMeuek 60/blile, UTOIO Bce BMecTe B3y Ha 20 - 20 =400 cemeyek
6onblie.

A1.14. Omeem: 300 zpobeii.

Peutenue. Becero BemnucaHo 999 —99 =900 apobeit (cm. 3agady /11.1).
[TocunTaeM cHayasa YUCIO COKPAaTUMEBIX Apobeit. /Ipobb MOXHO COKpa-
THUTH Ha 2, Ha 3 WK Ha 6. 3aMeTuM, 4TO 2 ¥ 3 — pa3Hble IPOCThIE YHUCIIA,
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I. IPOCTAA APUPMETHUKA

CJIeAOBATEIBHO, ecly Apo6b MOXHO COKPaTUTh ¥ Ha 2, 4 Ha 3, TO ee
MOXHO COKpaTHUTh U Ha 6. Ha 2 MOXXHO COKpaTHUTh, eC/Id 3HaMeHaTellb
4JeTHbIN. Takux Apobeii poBHO nosoBHHa 900 :2=450. Ha 3 MOXXHO co-
KpaTHUTh, €C/IU 3HaMeHaTesb JenuTcs Ha 3. Takux Apobeil pOBHO TpeTh
(900 penuTcs Ha 3, MO3TOMY 4MCIa MOXHO pa3buts Ha 900 : 3 =300
Tpoek (100, 101, 102), (103, 104, 105), ..., B KaXXJ0#i U3 KOTOPBIX POB-
HO OZHO YMCJIO JeJUTcA Ha 3). AHAJIOTHYHO Ha 6 gendarca 900: 6 =150
3HaMmeHaTeseil. (JIO)XMB 4YMCIa, KpaTHBIE 2, M YHCIa, KpaTHBIE 3, MBI
ABXKABI YYTEM YHCIa, KpaTHeIe 6. [loaToMy KMX Hafo BeIYeCTb. MTOro
coKpaTUMBbIX gpobeit 450 4+ 300 — 150 = 600. KonnuecTBO HECOKPATH-
MbIX Apobelt mononHseT ero Ao 900, To ecTh HECOKPAaTUMBIX Apobeit
900—600=300.

J1.15. Omegem: 4025.

Pewenue. Tlpy coBepilleHUH Naphl 4yJec KOJIUYECTBO BOJIOC B H0opo-
Ae XorTabblua yMeHblIaeTcs Ha 1. Takve mapsl OH MOXKET COBEpIIATh,
noka Bojsioc B 6opoze He meHbie 2. CoBepmus 2011 map uyzec, XoTTa-
6614 ocTaHeTcsl ¢ 60poAOIt U3 ABYX BOJIOCKOB. 3aT€M OH COBEPLIUT elle
napy 4dyzec, B 60po/ie CTaHeT OAHH BOJIOCOK, H XOTTabbI4 COBEPIIHUT ITO-
creaHee uygo. Utoro on cosepmut 2(2011+ 1) +1=4025 uyzec.

1.16. Omeem: 396 000.

Pewenue. CHavasla HaliZieM CyMMy BCeX TPeX3HauHbIX YHCe:

900(100+ 999)

5 =494 550.

[ToroM HalizieM CyMMy TpeX3Ha4HBIX YHCE, AeJIAIIuXca Ha 5. Ux
900:5=180,

Y oHM 06pasyloT apupMeTHUECKYIO [TPOTPECCHUIO C PA3HOCTBIO 5:

180(100 + 995)

100+105+...+995= 2

=08 550.

OcTayoch OTOPOCUTH JIMIIIHEE — BBIYECTh BTOPYIO CYMMY M3 IEPBOM:
494 550—98 550=396 000.

A1.17. Omeem: 9513, 9514, ..., 10012.

Pewenue. Ecin Bce yucna He 6osiee 4eM YeThIPEX3HAYHEL, TO UHPp
He Gosee 4 - 500 = 2000 — HegocTaTOYHO. EC/IM BCe 4YMcia He MeHee
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I. IPOCTAA APU®PMETHKA

4yeM NATHU3HAuHbI, TO uudp He MeHee 5 500 = 2500 — Gosblie, YeM
Ha/J0. 3HAYUT, 4aCTh YMCEJI YeThIpeX3HayHa, a 4acTb — MATH3HAayHa. 3a-
MeHa YeThIpeX3HaYHOr'o YUC/Ia Ha MIATH3HaYHoe Jo0aBaseT oHy UUPpY.
[Ipy Bcex YyeThIpex3HAYHbIX YHCJIAX HaM He xBaraeT 13 uudp. 3Haywr,
Ha/io B3ATh 13 NATU3HAYHBIX YMCeJT — CaMbIX [TEPBBIX:

9999+1, 9999+2, ..., 9999+13=10012.

Boruuciaa pasHocts 10 012 — 500 = 9512, HalizeM camoe 6osblloe ye-
ThIpEeX3HaYHOE, KOTOpOoe MBI He B3suth. OTCloa OTBET.

A1.18. Omsem: 1900.

Pewenue. Ky6UKH MOABISUIUCH TOJNBKO NMPH TPIOKaX, IO 3 3a TPIOK,
noatoMy 6bu10 caesiano 1500 : 3 = 500 TproKoB. OTH TPIOKU YMeHbIIH-
JIX YHUCJIo WAapHkoB Ha 4 - 500 = 2000 ¥ yBeMYMIN YKCI0 POJIMKOB Ha
2-500=1000. 3nayut, ocTanpHble 500 POTHKOB BO3HUKIU NMPHU HOKY-
cax, mo 5 3a ¢oxkyc. Toraa 6p1o 500 : 5 = 100 oKycoB, IpU KaXA0OM
YHCJIO LIaPUKOB YBEJIMUUBAIOCh Ha 1, TO eCTh Bcero Aobasunock 100 1wa-
pHuKoB. Eciim BHauase 6bUIO X IIAPUKOB, @ B KOHIE UX He OCTaloch, TO
x4+ 100—2000=0, oTkyaa x = 1900.

A1.19. Omeem: BacuH pe3ynbraT Ha 5 Gosblle MPaBHIBHOTO.

Pewenue 1 Yncna obpasyroT apubMeTHYeCKyi0 MPOrpeccHIo C pas-
HocTbio 0,1. Kaxxgoe yucio B 10 pa3 Gonblile cBoero HoMepa, II03TOMy

99(0,1+9,9) — 495. Ecm

BCero BeIMUcaHo 99 yuces. MIx cymma paBHa 5

e cHayala OKPYT/IUTh, IIOJYyYHM CYMMY
0+0+0+0+1+...+1+2+...+9+10+10+10+10+10.

Caaraemoe O BcTpeTWIOCh 4 pasa, ¢1araemoe 10 — 5 pas, oCcTalbHbIE —
o 10 pas. Torza cymma paBHa

4-0+10(1+2+3+4+5+6+7+8+9)+5-10=0+450+ 50=500.

Hrak, BacuH pesysnsraT Ha 500 —495 =15 Gosble NpaBUIBHOTO.
Pewenue 2. CrpynnupyeM 4uc/ia ¢ OAUHAKOBOM 1eJ0M 4acThio B Ma-
pBI Tak, 4To6BI cymMMa B mape 6buta nenoi: (0,1;0,9), (4,3;4,7) u t. 1.
Be3 nap ocranyrca 9 uensix yucea ¥ 10 nonynenawix: 0,5, 1,5, ..., 9,5.
CyMMBI B mapax U CyMMa MOJIyIIe/NbIX — [[e/ible YHCIa, TO3TOMY H 06-
mas cyMMa Liesiasi. 3Ha4uuT, IpaBWIbHBIN pe3y/bTaT [IPH OKPYTJIeHUH He
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I. IPOCTAA APUPMETHKA

MeHseTcs. [locMOTpHUM Teneps, Kak OyAeT MeHSIThCA CyMMa IIPU OKpyT-
JIeHUU claraeMulX. B ka0 nape 0HO 4UCIO0 OKPYIVIMTCA ¢ HeOCTaT-
KOM, pyroe — C U3OLITKOM, CyMMa He M3MeHUTcA. OKpyT/leHHe LeJIbIX
yycesl HU49ero He MeHseT. [Ipy OKpyTJIEHUU MOJYLIENbIX KaXA0€e U3 HUX
yBenu4MuTCesa Ha 0,5. 3HauuT, o6masn cymma yBenuyures Ha 10-0,5=5.

/A1.20. Pewenue. ITycTb gBa Habopa THpb BecAT OAMHAKOBO. Ecin
HEKOTopast TP BXOAUT B 06a Habopa, TO, BLIKUHYB €€ U3 KaX/0ro Ha-
6opa, CHOBa TOJIy4uM /iIBa Habopa OJIMHAKOBOTrO Beca.

3aMeTuM, YTO Beca rMpb, OCTABIIHUXCA OT Ka)KAOrO B3BEIIUBAaHHA,
TOXX€ PaBHEL. 3HAYUT, HEKMi BeC MOKHO yPaBHOBECUTE ABYMS, TpeMS U
4eTeIpbMA rUpAMU. Ecii 3Ta 1BOIKa riph nepeceKaeTcs ¢ TPOMKOM Win
4eTBEPKOMN, TO, BHIKHHYB OOIIYIO I'MPIO, YPAaBHOBECHM OCTaBLIYIOCA OT
ABOMKU. ECM HeT, TO TPOHKa U YeTBepKa 00s3aHEI Tepecedncs 10 ABYM
rUpsiM, MHa4de rupb (BMecTe ¢ JBOHKOI) Bcero 6oJbline ceMU. BRIKUHYB
o6u1yIo mapy rupb U3 3THX Ha6OpOB, HOIYYMUM, YTO OIHA OCTABHIASICS OT
TPOHKM rUpA paBHa Mo BeCy AByM T'MPSM, OCTABIIUMCH OT YeTBEPKH.
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2. YPABHEHHWA U HEPABEHCTBA

[lIxonbHaA IporpaMMa TpaguLMOHHO obpalliaeT 6oblie BHUMaHHA
Ha yMeHHe pellaTb FOTOBHIE ypaBHeHMA U HEPaBEHCTBaA, YeM Ha yMeHHe
3amMcarh YCJIOBHA 3aJayd B BHJe YPaBHEHHWH M HEPAaBEHCTB U 3aTeM
NPUMEHHUTh UX AJIA pellleHHA 3aja4u. Mexay TeM nepBoe 6e3 BTOpOTro
He uMeeT GONBIIOTrO CMBIC/IA: 3HAaHUA 6e3 mpUMeHeHUsA MepTBhl. Eciu
YAa/IoCh COCTaBUTh YpPaBHEHMWS M HepaBeHCTBA, TO CUTyalUs IMOHATA,
nepeBe/ieHa C HEUYETKOTO «0OBIYHOI0» A3BIKA HA CTPOrMI MaTeMaTuue-
CKUH U BEIGPaH MOTy4Hit HHCTPYMEHT IS ee AaJbHEeMNIIero uecesoBa-
Husa! TakoMy 3a MecALl He HayYMIIb. 3HAYUT, IPUYYaTh HAZO [TOCTENEeH-
HO, ¥ YeM paHbllle HayHellb, TeM JIyylle.

YacTo HeAOOLIeHHBAETCA U NpeABapUTeibHasA OATOTOBKA K paboTe
¢ HepaBeHcTBaMM. Mx BBozAT ¢ momomnipio anrebpel. Ha Hemoarotos-
JIEHHOTO IIKOJBHUKA OHU CBAJIMBAIOTCS, KAK CHEXXHBIM KOM. HeyauBu-
TeJIbHO, YTO Ha aJre6pandyeckoMm s3blKe [POCTHe U eCTECTBEHHEIE CBOK-
CTBa HEPaBEHCTB BHINVIAAAT CJIOXHBIMH M 3araJoYHBIMH. Mexay Tem
9TH CBOMCTBA U3BECTHBI U NOHATHBI C PAHHEr'0 BO3pacTa; M03TOMY MOJX-
HO M HY>XHO BOBJIeYb UX B paboTy A0 BCAKOH anrebphi.

OO6patHbIii X071

HHorza 6bIBaeT HY»KHO 110 KOHEYHOMY p€e3y/IbTaTy BOCCTAHOBHUTH TO,
4yTOo 6BUTIO BHavase. i 5TOro NpoJeablBaiOT BeCh IyThb B 06paTHOM
nopszKe, Wi, Ha A3bIKe KOMIbIOTEPOB, «OTKATHIBAIOT» BBHIIIOJTHEHHbBIE
AeHCTBUA 1o ogHOMY. HaZlo TOJIbKO MOMHHUTB MPOCTOE MIPABHIO «OTKa-
THIBAHUA» LIENIOYKH AeWCTBUH: oOpaTHble JeUCTBUA U BHIIIOTHAIOTCSA B
ob6paTHOM mnopszke. CkaxkeM, ec/Ii, OeBasCh, 1 HaZiel cHavasla pyball-
Ky, IOTOM CBHUTep, IIOTOM NaJbTO, TO pasAeBaTbcsA OyAy Tak: cHayasa
CHUMY NaJIbTO, IOTOM CBHUTED, IOTOM PyballKy.

YpaBHeHHUs, Ie «HKC» BCTpeYaeTCss pOBHO OJUH pa3, Toxe yaobHee
pelaTtsb, coBeplias obpaTHble JeHCTBHA, HAYHHASA C IOCTEAHETO.

2.1. JKeHumHa cobpasa B casy si6J10KU. Bbixogwia oHa U3 caja yepes
3 ABepH, Y BO3JIe KA XKIO0M ABEPU CTPAXHUK OTOUPaJ y Hee I0J0BUHY 516-
JIOK. /loMo¥ OHa npuHeca ToNbKO 4 sibnoka. CKonbKo A6710K oTob6panu
CTPQXXHHUKH?
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2. YPABHEHHWA U HEPABEHCTBA

Omseem: 28 A60K.

Pewernue 1 Kaxaplit 6pan cTONbKO, CKOMBKO OCTaBas1. PaccMoTpum
[IPOXO/bI Yepe3 ABEPH «C KOHLa». [TocjaeAHUI CTPaXKHUK OCTaBWI 4 s16-
JIOKA, 3Ha4MT, U B3s1 4. [IoaTOMy Nepe nocieiHel 1Bepblo Y KEHIIHHbI
octaBasioch 8 s16/10k. MiTak, BTOpO# CTpaXHUK OCTAaBHJI )XeHIINHe 8 76-
JIOK, 3Ha4uT, U B3l 8. [loaToMy nepes BTOPOH ABEpbIO Y >KEHLINHBI
6bU10 16 A6/10K. 3HAYUT, MepBblil B3s1 16 A6JOK. A BCEro CTPaAKHHUKH
B3 16+ 8 + 4 = 28 a6i0oK.

Pewenue 2. Ecny cHATH Bce Ha IUIEHKY ¥ 3allyCTUThH ee 3aJ0OM Harlle-
pea, TO IpHU MPOXOAe yepe3 KaXAYIO ABepb YHUCIO AGJIOK Y JKeHIIMHBI
6yaeT yaBauBaThCA. YMHOXas TPU pa3a Ha /[Ba, Y3HaeM, 4TO JKeHIIUHa
cobpana 4-2-2-2=232 a6s0ka. 3HAYUT, CTPAKXHUKU O0TOOpasIN 32 —4 =
= 28 s610K.

2.2. 3a 6ueTaMH Ha KOHLEPT CTOsUIa O4YepeAb IIKOIbHHUKOB. 13 mo-
joueAniero apTobyca B ouepesb K 3HAKOMBIM BJIE3JIO ellle HeCKONbKO
NIKOJILHUKOB TaK, YTO MeX/Yy KaXXIbIMH ABYMsI COCEASMH BJIe3 OUH ye-
J0BeK. To e CIydwIoCh ¢ HOBOM oudepeablo, KOI/ia IogolIen elle OAUH
aprobyc. Tak ke yBeslMUMBasach odepezb ellle Mocjie ABYX aBTOOYCOB.
Tenepr B Hel cToAT 177 4eloBeK. A CKOJIBKO YeloBeK ObUIO B Ouepeau
nepej IPUX0AOM NepBoro aBTobyca?

Omeem: 12.

Peuienue. TIpoMeKyTKOB B odepeJH Ha 1 MeHblle, UeM Jogei. [To-
3TOMY KaXAbI pa3 fobamisieTcss HAa OZHOTO uYejoBeKa MeHblle, YyeM
6bU10. TaKOro yBeTM4YeHUA MOXKHO ZOOUTHCS HHave: J06aBUTh CTONBKO,
CKOJIBKO 6BUT0 (TO €CTh YABOWTH), a 3aTeM OAHOrO YeJOBeKa BhITHATh
(BeiyecThb 1). O6paTHas omepauusa — 3To A06aBUTh 1 U pa3AenuTs Ha 2.
Ee nHazo npozenats 4 pasa, Hauas ¢ uucia 177. [Tonyqum (177 +1):2=
=89, (89+1):2=45,(45+1):2=23,(23+1):2=12.

2.3.5:((2013—99:x) : 10+ 2) —999 = 1. HaiiauTe x.

Omeem: 3.

Pewenue. ITociegHUM BBINOTHAIOCH BEIMUTaHHUe. O603HAYNB yMeHb-
maemMoe y, Noay4um y — 999 =1. 3xauut, y =999 + 1 =1000, To ecTb
5:((2013—-99:x) : 10+ 2) = 1000. Tenepb NoC/JIeAHUM BHIMIOTHAIOCH
YMHOX€HHe. 3Ha4MT, BTOPOU COMHOXUTENb paBeH

(2013—99:x):10+2=1000:5=200.
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2. YPABHEHVA U HEPABEHCTBA

Ta}(, OTKaTbhIBas 1o OAHOMY Z[eﬁCTBH}O, IIOCJEA0BATEC/IbHO ITOJYyYaeM

(2013—-99:x):10=200—-2=198;
2013—-99:x=198-10=1980,
99:x=2013—-1980=33, x=99:33=3.

Kommenmapuii. 3gech obpaTHoe AeHCTBHE CBOAUTCA K peLIEHUIO
npocreiiero ypaBHeHus. [Ipu aTom apudpmerndeckoe AeHcTBUE He
0653aTe/IbHO 3aMeHEeTCs Ha IIPOTUBOIONOKHOE. Tak, BHIYUTAHHE HEU3-
BECTHOI'O «OTKAThIBAETCS» BHIYUTAHUEM, A JeIeHUEe Ha HEU3BECTHOE —
JeIEHUEM Ke.

CM. Tarke 3azaum J12.1, 12.4, 12.7, 2.9, 12.13, [2.18, [16.19.

IMoacyeT ABYyMs1 cnocoGaMu

OﬂHa rojjoBa — XOpoluo, a Ape — Jay4lie.

EciM 4TO-TO MOXXHO NOACYWUTATh ABYMsI pasHbIMM criocobamu, 3TO
BCerZa MOXXHO MCIIOJb30BaTh. BTOpOH mozcyeT NMOMOXKeT IIPOBEPUTD
nepBbii. VI3 ByX BapMaHTOB MOXXHO BbIGpaTh TOT, YTO KOpoue s 3a-
nucH. CaMoe ke IJIaBHOE: eCJIK Pe3yabTaThl BHIIVIAAAT MO-pPa3HOMY, TO
MOXET IOAYYUTHCA MO0 mpoTHBOpeure (M Mbl IOMMEM, YTO TaKHX
06beKkTOB He ObiBaeT), 160 ypaBHeHHe (M 3TO MOMOXeT HaM HaWTH
YTO-TO HEHU3BECTHOE).

2.4. B wiacce y4arca 19 manpyukoB U 6 geBoyek. Ha 8 mapra kax-
ABbIM MaJIBYUK IIPUHEC MO 3 BETKA U MOAAPHII UX OAHOKIaccHULIaM. Bee
JE€BOYKHU, KpoMe Mauiy, MoJay4riu 1Mo 9 1BeTKkoB. CKOJbKO LBETKOB IO-
ay4duna Marma?

Omeem: 12 uBeTKOB.

Pewenue. TloacurTaem obuiee 410 NOAAPEHHBIX IBETKOB: cHavYasna
€ TOYKH 3peHHs MajJb4YHKOB, IOTOM C TOUKH 3peHUA AeBodeK. Maabuuku
nogapuwiu 19 -3 =57 uBeTkoB. VI3 HMX AeBouKaM 6e3 Maliu 65U10 moja-
peHo 59 =45 1BeTKOB. 3Ha4UT, Malile nogapeHbl OCTa/lbHbIE 57 —45 =
=12 1IBETKOB.

2.5. MOXXHO /1M pacCTaBUTh HA HEKOTOPAHIE TMOJA HIaXMAaTHOH AOCKU
o marmke, 4To6bl He 6bUIO MYyCTHIX PAZOB, Ha BCeX BepTUKa/AX WallleK
6bUTO IOPOBHY, a Ha JIIOOBIX IByX FOPU30HTANAX — He NOPOBHY?
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2. YPABHEHHWA U HEPABEHCTBA

Omeem: HeJb3d.

Peuwternue. Ha rOpHU30HTaNM MOXKET CTOATH OT 1 10 8 mianek. YTo6wt
YH(Jla He IOBTOPSUIMCE, KaXJ0e U3 YHuces OT 140 8 J0/MKHO BCTPeTUThLCA
POBHO TIO pa3y. 3Ha4MT, BCero JO/MKHO OBbITh 1+ 2 + ... + 8 =36 1wauiex.
A cxiaApIBas 110 BEPTHKAJISAM, MBI JOKHBI YMHOXKHTh YUCJIO IIAIEK Ha
BepTUKa/IX Ha 8. OzHako 36 Ha 8 He genuTcsa. [IpoTHBopeyure. 3HAYUT,
TaK pacCTaBUThL HE/Mb34.

2.6. B Tabnuuy 3 x 3 3anucaHbl udcna. Cymma Tpex 4ucell B KaKA0n
CTPOKe, B KOKJ0M cTo/01e U Ha KaXkgoil guaroHaau pasHa 111. Haian-
Te YMCJIO B IIEHTPAJIbHOM KJeTKe TaOUIIbL.

Omeem: 37.

Pewenue. C/10XXUB CYyMMBI TpeX CTONGLOB, TIOyYUM, 4YTO CYMMa BCeX
3anMcaHHBIX Yyuces paBHa 333. Cl10XXHUM TeNephb Bce pAAbl, IPOXoAAlIe
yepe3s 1eHTp. Mx 4: cTpoka, ctonbey u gBe guaroHanan. CymMMa paBHa
444, B Hee UeHTpaJbHOe YHC/IO BXOAMUT YETHIPEXK/JHl, a OCTaJbHbIE —
POBHO 10 pa3y. TpH 3k3eMIUIsIpa lIeHTPaJbHOrO YUC/Ia U JaI0T U3OBITOK
B 444 —333=111. 3HauuT, UeHTpaJIbHOE YUCIO paBHO 111:3=237.

CM. Takke 3azauu J12.3, /12.14, [12.17, 113.24

YpaBHEeHHSA

B npakTHyeckyx 3asayax Ba>kHee IPaBIWIbHO COCTABUTh YpaBHEHUE,
YeM ero pelruTh. PemiuTh NOTOM CyMeeT NporpaMma WIH ClelHaIucT-
MaTeMaTHK, a IPaBWIbLHO COCTABUTH (M IPUMEHHUTDH pellleHHe) — TOJb-
KO TOT, KTO pa3fbupaeTcs B COOTBETCTBYIOLEH 061aCTH 3HaHUH.

OCHOBHOUM TIpUEM: NPUHATH YTO-TO (HANpUMEpP, TO, YTO HYXKHO
y3HaTh) 32 HEM3BECTHOe, BHIPa3UTh uepe3 Hero YTO-TO 08yMS CNoCo-
6amu ¥ TpUPABHATb 3THU [Ba BBIPAYKEHMUs. BaKHO TakKe ITOHUMATh,
KaKue 3HaueHHus MOo)XXeT NPUHUMAaTh Heu3BecTHble (HalpuMep, TOJIbKO
Lesble WM TOJABKO IOJOXKHTeNbHbIe). [IpH cocraBlieHUH BBIpaKeHUH
MIPUMEHSIOTCA BCe Te XKe MPUEMBI, UTO U IIpU NojcyeTax.

[lpu pelleHWH ypaBHEHHWI1 MOJE3HO NMOMHHUTh, YTO IPOU3BEAEeHHeE
paBHo 0, TOJMIBKO eC/IM KaKOW-TO U3 COMHOXHTeNlell paBeH 0. B yacTHo-
CTH, eC/IM HeHN3BeCTHOE BXOJUT B HECKOJbKO COMHOXHTeJel, To Hajo
MPOBEPSTh Ha PABEHCTBO HYJO KAXKABIA M3 HUX: Y YPaBHEHHUS MOXET
OBITH HECKOJIIBKO pellleHUH.
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2. YPABHEHWA U HEPABEHCTBA

2.7.Y MasibyMKa CTOJIBKO XKe cecTep, CKOJIbKO ¥ OpaTbheB, a y ero cecT-
pbl BABOE MeHbllle cecTep, 4eM OpaTbeB. CKOMTBKO CHIHOBEH M Zodyepeit
y UX MaMBbl ¢ nanom?

Omeem: 4 cblHa ¥ 3 Jo4epH.

Pewenue. IlycTb x —4uca0 chiHOBell. Mayibuuk cebe He Opar, 1o-
aToMy 6paTheB y Hero x — 1 (3ddekt mwioc-munyc 1). Torga cecrep y
Majb4MKa TOXXe X — 1, U 3TO paBHO 4MCIy Aodeped. JeBouka cebe He
cecTpa, [I03TOMY cecTep Y Hee Ha 1 MeHblile, 4eM Jlodepeil, TO eCTb X — 2,
a 6parbes x. 1o ycioBuio x =2(x — 2), oTKyaa x =4.

2.8. Kona v Bacs 3a ocenb nonyyui 1o 60 olieHOK, puyeM Ko 1o-
JIYYMII MIATEPOK CTOMBLKO Ke, CKOMbKO Bacs YeTBepOK, YeTBEPOK CTOBKO
)Ke, CKOJbKo Bacsl TpoeK, TpoeK CTOBKO e, CKONMBKO Bacs ABOeK, U JBO-
€K CTOJIbKO e, CKOIbKO Bacs matepok. IIpu aToM cpeaHuit 6ain y HUX
ouHaKoBbIM. CKOMBKO /IBOEK 3a oceHb noayuwn Komna?

Omeem: 15 gBoeK.

Pewenue. TIoCcKOMBKY YHCIIO OLIEHOK M cpeHHe 6asibl OIMHAKOBHI,
TO PaBHBI M CYMMBI OLEeHOK. IlycTe Konsa nonyyun d aBoek u 6 —d
ZpyTHX (XOpolIMX) oLeHOK. Byaem cuurats fo6aBku. Kaxzaas xopouas
olieHKa Aobasnser Kose numHui 6aul 1o cpaBHeHUIO ¢ Baceit, a kax-
Jas ABoHka otHUMaeT 3 6amna. Cymma 106aBoK paBHa O BBUAY paBeH-
CTBa CyMM OILIEHOK, TO ecTb (60 —d) —3d =0. Otcroga d =15.

2.9. MoxHO a1 paspe3arb KBajapaT Ha 13 IpsMOYroJbHUKOB (BO3-
MOXHO, He OJHMHAKOBBIX) C OJMHAKOBHIM IE€PHMETPOM, BJBOE MeHb-
MM, YeM y KBajpara?

Omeem: moxHo. HanpuMep, Ha puc. cieBa KBajpaT cO CTOPOHOM
20 pa3bur Ha 4 npsAMOYTONbHMKA 1 X 19 U 9 MPAMOYTONBHUKOB 2 X 18.

Pewenue. Tlycts cTOpoHa KBajjpaTa paBHa 1, Torza nepuMeTpHI 1ps-
MOYTOJTbHUKOB JIOJDKHBI ObITh paBHBI 2. Ec/IM pe3arh kBaZpar Ha OJuHA-
KOBbIe NMapajijielbHble [TOJIOCKH, TO UX NepuMeTpHl 6osbuie 2. OaHako
KBa/[paT MOXXHO YMEHBIIUTD, OTPE3aB 10 KPYyTY 4 NPSMOYTONbHHUKA pPa3-
Mepa x X (1—x), Toraa, BO3MOXKHO, OCTaBLIMICA KBaApaT MOXxHO OyzeT
pa3pe3aThb Ha 9 IpPsIMOYTOJIBHBIX TIOJIOCOK MepuMeTpa 2 (CM. puc. clpa-
Ba). OcTanock nogobpath HyxKHoe 3HayeHHe X. CTOpPOHA BHYTPEHHErO
1—2x

9 2

KBazlpaTa paBHa 1 —~2x, pa3Mep BHYTpeHHe# [Toa0cKH (1 —2x) x

1—2x) _ 20(1—2x)
5 )— 9 . I3 ypaBHeHHA

ee mepuMeTp paBeH 2((1 —2x)+
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2. YPABHEHHWA M HEPABEHCTBA

1—-2x

X 1-2x

20(1—2x)
9
TO NOMYYMM LIeJI0YMCIeHHBIA IPUMEp U3 OTBETa.

Cm. Taxke 3agauu [12.6, 112.16, 112.19, 116.21a.

=2 nHaxoguMm x = 0,05. Eciin Bce pasMepbl YMHOXUTD Ha 20,

[IpocTeiiline cBOHCTBa HEPABEHCTB

K HepaBeHCTBaM MOXXHO M HY>KHO IIPHUYy4aThCs A0 M HE3aBUCUMO OT
U3y4eHus ajare6pel.

[TpocTeiiline cBOIcTBa HEPABEHCTB OYEBUAHHBI U3 34paBOro CMBICA.

1. Ilenouka HepaBeHCTB: ecyiM [leTs Bhilile Bacy, a Bacs Belle Maiiy,
to IleTs BoIle Mamiu.

2. PaBeHcTBO U3 HepaBeHcTB: Ecnu Ilete gocTanock He MeHbIe Ba-
cH, a Bace — He MeHb1ile [leTH, TO UM Z0OCTaI0Ch IOPOBHY.

3. CnokeHHe HepaBeHCTB: eC/H YeMO/JaH TshKesee CYMKH, a PIOK3aK
TsDKeslee TIopTdesia, TO YeMO/aH C PIOK3aKOM BMeCTe TsKejlee CYMKH C
noproesem.

4. YMHOXXeHHe U JleJleHhe HePaBeHCTB: ecay 6 neHanoB gopoxe 20
KapaHAalleH, To 18 neHanoB gopoxe 60 kapaHaameil (YMHOXXWIH Bce
Ha 3), a 3 neHasa Aopoxe 10 kapaHzaine (nogeawiy Bee Ha 2).

Onupasce Ha 5TU CBOWMCTBA, MOKHO C IIOMOUIBIO PacCyKAeHUN M
HECJIOXKHBIX BBIYUCIEHUH BBISCHATD, YTO OOJbIIE WU TSKejiee B MeHee
OYeBUHBIX CJIy4dasnx. TakuMm o6pa3oM, K MOMEHTY U3y4deHus anarebpau-
YeCKUX HePaBEHCTB V YYalTUXCsl HAKONMUTCA OOJBILIOH OMEIT 10 UX IPH-
MeHEeHHUIO U IIPOBEPKe.
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2. YPABHEHUWA U HEPABEHCTBA

2.10. B ropky Ha Bejocuniege IleTa ezer BABOe Me/JeHHeE, a TOA
rOpKy — B/iBO€ OBICTpee, YeM 0 pOBHOM Aopore. YTo OH cAeyaeT GbICT-
pee — CIyCTUTCA ¢ TOPKU U NOAHUMeTcst 0OpaTHO WM IpoefeT TakoHn
e Mo JJIMHe IyTh 110 pOBHOM sjopore?

Omeem: ObIcTpee IO POBHOM Jopore.

Pewenue. TlyTb 110 pOBHOH Jopore B/ABOe AJMHHee IIyTH B FOPKY, a
CKOPOCTb B TOPKY — BABOE MeHbl1ue. [1oaToMy 3T ABa IyTH 3aHMYT OAH-
HakoBoe BpeMs. Ho Ko BpeMeHH MogbeMa Halo Beab ele Aob6aBUTH
BpeMs CITyCKa...

2.11. Cempb Kapangalleil Jeliesse NATH TeTpaZel. UTo Aopoxe: Je-
BATh KapaHJalled Wi ceMb TeTpajei?

Omeem: 9 kapangauiei.

Pewenue. flcHo, 4yTO 7 KapaHAalueil Tem Gosee geniesie ceMU TeTpa-
Aed. 3Ha4uT, KapaHjaul JenieBsie TETPaAY, ¥ ABa KapaHzaiia JelieBe
AByX TeTpazel. [Ipnbasnss JgeleBoe K JAelIeBOMY, a IOPOTroe K J0pPOro-
My, IoJlyyaem, uTo 7 + 2 KapaHjaiiel JeleBne, 4eM 5+ 2 TeTpajei.

2.12. Ha gocke 6bpU10 HamucaHO paBeHCTBO. JleXKypHBIH MO Kjaccy
ycres cTepeTb HeKOTopble UM$PHI (CKONBKO HU(P OH cTep B KaXK/JOM U3
quceJs, Hen3BecTHo). Ha gocke ocrasocs:

11...73 x12...65=123...45.

Moryio 1 BCXOAHOE PaBEHCTBO OBITH BEPHBIM?

Omeem: He MoOIJIO.

Peuienue. YMEHBIINM COMHOXXHTEIH, 3aMEHUB HYJAIMH Bce UUGDHI,
HauMlHas ¢ TpeTbed cresa. Torga ¥ npousBeZeHHe yMeHbIINTCA. [Tony-
YUM

110...0 x 120...0=1320...0 < 123...45.

YBeJMYHUM Tellepbh COMHOXHUTENH YUCIA U TOXE EePEMHOXUM:
200...0 x 200...0 =4000...0>123...45.

YUMo XKUPHBIX HYJIEH cIpaBa U ¢JIEBA OT 3HAaKa PaBEHCTBA OAUHAKO-
BO B 0OOHX NPOU3BEAEHUAX, [TOITOMY ITIPOU3BEAEHUS UMEIOT OJAUHAKO-
BO€ YHCJIO pa3pALoB. Ho Torja ¥ mpoH3BeieHUe UCXOAHBIX YHce] UMeJIO
TO e YHUCJO Pa3psioB U JOMKHO ObLIO HAYMHATHCA HAa TPEX3HA4YHOE
yrcno ot 132 go 400. 3HauuT, Ha 123 oHO HAauYMHATHCA HE MOTJIO.
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2. YPABHEHHWA N HEPABEHCTBA

Kommenmapuii. YMeHHe MojydaTh OLEHKH (HEpaBeHCTBO) 3a CYET
OKpYIJIEHUA A0 OZHOU-ABYX 3HAYaImux UUGP OuyeHb BaXXHO HA MpPaKTH-
Ke. TyT Halo IPUYYUTD yYaIIUXCSI TOBOPHUTh He IIPOCTO «IIPOM3BEACHHE
2013 - 458 npumMepHo paBHO 900 000>, a elle ¥ yTOYHATD: «<HO OHO 4yTh
6osp11e 900 000».

Cm. Taxke 3agaud [12.2, [12.8, 1211, 12.14, [2.20, 113.246, /15.20a,
71618, [16.20.

HepaBeHCTBa C EeJbIMH YUCJIAMHA

Eciy HeM3BeCTHOe 11eJI0€e YHC/IO N CPABHUBAETCA C U3BECTHBIM He Lie-
JIBIM YHCJIOM, HEpaBEeHCTBO MOXXHO YCWINTB: HallpUMep, n = 7,01 Mox-
HO 3aMeHHTb Ha n 2 8. CTporoe HEPaBEHCTBO C LeJBIMH YHCJIaMH MOX-
HO YCWIMTb JO HECTPOroro: Hamnpumep, x < 7 3aMeHUTb—Ha X < 0,
am<n—Ham<n—1.

Emie nose3Ho NOMHUTB, YTO HATYypaJbHBIH AelUTeNb He OOJIbIIE Ha-
TYPajbHOrO AeNHUMOr0, TO eCTh ecH n > 0 U n genutces Ha 55, To n 2 55.

W3 paBeHcTBa BEIMYMH MOXHO MONYYWTh YpPaBHEHHE, a U3 Hero Hak-
TU HEU3BeCTHOE, 4aCTO OJHO3HAYHO. A U3 HepaBeHCTBA, KaK KaXKeTcd,
Heu3BeCTHOEe He Ollpe/lefvlllb: BeAb TaKUX yucen MHoro! OzHako /ABa
HepaBeHCTBA MOTYT 33aTh I'PaHHULEI AJIs1 Heu3BecTHOro. U ecin Heus-
BeCTHOe — LieJIoe YHCJIO, TO TaKHX LeNbIX MoxeT O6bITh Maso. BriBaer,
YTO TAaKOe YUCJI0 BCEro OJHO, ¥, 3HAUYMT, OHO Cpa3y OIlpeJessaeTcs.

2.13. JaBHbeIM-gaBHO B CCCP 8 MOHYMKOB CTOWJIM MeHbllle pybis,
a 9 moHYNKOB — 6osblIe py6ssd. CKONBKO KOMEeeK CTOWIT OAUH MMOHYHK?

Omeem: 12 Koneexk.

Pewenue. TlycTh IOHYMK CTOMN X Komeek, Torga 8x < 100, a 9x >
> 100. 3Hauwur, 11% < x < 12,5. Ho mexay 11% U 12,5 Toneko oxHoO
1esoe yucao: 12.

2.14. IleTs 3agyMasl Tpex3HayHOe YUCI0. 3a OJUH Bonpoc Baca mo-
»KeT Ha3BaTh J1000e 1eJIoe YMCI0 U Y3HaTh, JeJIMTCSA JTH 3aiyMaHHoe Ha
Hero. MoxeT i1 Baca 3a 11 BompocoB onpesenuTs, IPOCTOE WIU COCTaB-
Hoe 4yuciIo 3aayman [lera?

Omeem:; MOXeT.

Pewenue. Bace A0CTaTOYHO y3HATH, HE JENIUTCS A 33yMaHHOE YHC-
JIO Ha KaKoe-HUOyap W3 yucen 2, 3, 5, 7, 11, 13, 17, 19, 23, 29 uau 31.
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2. YPABHEHHWA N HEPABEHCTBA

IlpocToe 4MC/IO He pa3fesUTCs, a COCTaBHOE 00A3aTeNIbHO pa3JenuTcs.
JleiCTBUTE/ILHO, COCTABHOE YHCIO MOYXKHO Pa3/IOXKMTh B IPOU3BEJEHHE
JABYX MeHbIHUX uMces, 6onbmnx 1. Eciu 06a COMHOXHTENA He MeHbIlEe
32, To UX NIpOM3Be/leHUE He MeHbIle 322 =1024, TO eCThb KaK MUHU-
MYM YeThIpeX3HayHO. 3HAYUT, MEHbIIHH COMHOXXHUTEb M < 32, TO €CTh
m < 31. ¥ m ecTb nnpocToii genutens p < m < 31. OH byaeT Aenurenem
3aJyMaHHOro YHcia. Ho Mel IpOBEPIIIH BCe NMPOCThIE ACTUTENH, He TIpe-
BocxozaAmMe 31,

3ameuarue. B obuieM ciiydae BEpHO, YTO eC/U YUCIO N cocTaBHOe,
TO Y HETO €CTh NIPOCTOH AENUTENDb P S VN.

2.15. MoxxeT s mpou3BeJeHNe AByX Iocle0BaTeIbHBIX HaTypaib-
HBIX YMCeJ PaBHATBHCA MPOU3BEAEHUIO IBYX COCEAHUX YETHBIX YUCe?

Omeem: He MOXeT.

Pewerue 1 IlycTb nocnezoBaTe/bHBIE YHCIA—3TO h U n+ 1, a co-
ceHUe YyeTHBble yncna—atomum+2. Ecoum=2n, tom+2>n+1,
noatomy m(m+2)>n(n+1). Ecimxke m < n,Tom+2<n+1, u no-
aromy m(m+2) <n(n+1).

Pewenue 2. Ilycte m(m+ 2) =n(n+1). Torga

Mm+1)2=mm+2)+1=n(n+1+1=n*+n+1.

Hon?<n?+n+1<(n+1)2 1o ecth n? < (m+ 1)% < (n + 1)2, otxysa
n<m-+1<n+1, To ecTb Ie0e YUCIO M + 1 TKUT MEXKIY COCeAHUMH
I[e/IBIMM, YTO HEBO3MOXKHO.

CM. Tarke 3agauu J12.10, J2.11, [12.21, 6.2, J14.18, J14.19, /6.2,
J16.218B.

HepageHcTBa ¢ Apo6amu

Korza B cTapmux Kiaccax M3y4aloTCsl HEPaBEHCTBA ¢ HEU3BECTHBIM
B 3HaMeHaTejle, OHY BBI3bIBAIOT Y MHOIMX y4alUXcA 60bLINE TPYAHO-
cTy. KopHU TpyaHOCTel ie)XaT B HEYyMEHUM CpaBHUBATh Apobu. OaHU
He JoTaJbIBalOTCA MPUBECTH APOGH K 00LeMy 3HaMeHAaTeslo, APyrue
3aTPYAHAIOTCA C alre6panyecKMMHU BhikIagkaMu. [J1aBHOe Xe: Korja 3a-
Ja4y OTOPBAHBI OT peajbHOTO OIbITA, HHTYHI[UA NTepecTaeT paboTaTth, U
JMo60# OTBET BHIVIAZUT OAXHAKOBO MPaBAONOAOOHBIM. Mexay TeM XKU-
TeHCKUX CUTyallMii Ha cpaBHeHHe Apobeil HeMaso. M, MOHAB UX CBA3b
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2. YPABHEHUWA U HEPABEHCTBA

C MaTeMaTHKOM, y4alllHecss CMOTYT CpaBHUBATh ApobH MoyTH 6e3 BhI-
yucaeHui. [IpaBWiIoO «Ipo6b TeM MeHblle, YeM 6oblle 3HaMeHaTesb»
Jierde BCETO YCBOMTH Ha XUTEMCKHUX mpHMepax. He crecHaiTech o6Cy-
[IMTh CO IIKOJbHUKAMU MaTeMaTH4eCKoe CoAepKaHHe IOr0BOPOK Bpoze
«MeHblle HapoAy — 60/bIlIe KHUCIOPOAY».

C xax/10¥ ApobbIo CBA3AHO ellle U TaKoe HEpaBEHCTBO: B 11000H ee
3anucy 3HaMeHaTeslb He MeHbllle, YeM B 3alIMCH APoOH KaK HECOKpaTH-
MOH.

2.16. YTo syuiiie B ykapy: ABe OYTBUIKM XOJIOAHOIO HAlIMTKA HA IIATe-
PBIX WIH TPH TakKue e OYTBUIKM Ha CeMEphIX?

Omeem: nydllle TPH Ha CEMEPBIX.

Pewenue. PazgaguM B 060MX C/y4asx no OyTeUIKe Ha ABOUX, U TYT
¥ TaM OJHUH ocTaHeTcs 6e3 6YThUIKM, OCTa/IbHbIE MOJYyYaT 110 06y ThUI-
KH. YToOBI BCeM [0CTaNoCh NMOPOBHY, OHU JAO/KHBI NIOAETUTBCA C TEM,
KoMy He jocTasiock. Ho B lepBOM ciryyae JeIUThCs JO/LKHBI YETBEPO, a
BO BTOpPOM — LiiecTepo. [103TOMy BO BTOpPOM CJly4ae HallUTKa OCTAHeTCs
no6osblile, YTO B XKapy Jydlle.

Kommenmapuii. B omnume oT npuBegeHUsA K oblieMy 3HaMeHaTe-
JII0, TAKOE pacCy/eHue TIOHATHO JaXe rpy3dyuKaM ¢ 3 Kiaccamu obpa-
30BaHMA: B TAKMX NMPAKTHYECKUX /Jle/1aX OHU He olmnbaroTcs.

2.17. Yucnurenb o6bIKHOBEHHON Apo6OY YBeJIUYWIM Ha 1, a 3HaMeHa-
Tesib — Ha 1000. Morna i1 Apo6b YBeIUYUThCA?

Omeem: Aaa.
Pewenue. Hanpumep, ﬁ > 5631_2’ TaK Kak JeBas Apobkb Imocie co-
KpallleHHs paBHa ﬁ, a npaBas — ﬁ

ITyms k pewenuio. KaxeTcs, 4TO Takoe HEBO3MOXXHO, IIOTOMY YTO K
YUCIHUTEII0 TPpUOaBIIM «MaJo», a K 3HaMeHaTeo — «MHoro». Ho Beap
«MHOr0» U «MaJlo» — NOHATUA OTHOCUTE/NbHBIE, 3aBUCAT OT TOTO, C YeM
cpaBHMBaTh. [IpubapieHye 1 Kk MaJlOMy YUCIUTENIO MOXET YBEIUIUTh
ero 3aMeTHO, a npubasnenue 1000 K 0OJBIIOMY 3HAMEHATE/I0 MOXET
ObITh MaJI03aMEeTHBIM.

3ameuarue. MOXHO IIPOBEpPUTb, YTO YBeIWYUTCA Jobaa Apobb,
1 1
MeHbIlUas yo5s, @ BOT Goiblas 1000 — YMEHBIUMTCA.
2.18. KakoBO HauMMeHbIlEe YUCIO YYEHUKOB B Kjacce, [Ae A0

MaJIBYMKOB paBHa 55%7?
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Omeem: 20.
Pewenue. 3anumem 55% kak O6bIKHOBEHHy}O Apobe: 55% = 1 00 Ec-
JIX COKPATHTb 3TY JpO6b, MONTYIHUM ~~ . OTHOIIIEHHE YHC/IAa MAJbYUKOB K

20
4YUCIy YYEHHUKOB B KJacce paBHO 3ToH apobu. Ho mobas apobb, paBHas

HECOKPaTHMOM, MOMy4aeTcsa U3 Hee YMHOXKEHHEM YHUCTHTENISA U 3HaMe-
HaTessl Ha OJHO U TO Ke leyioe yuciao! IloaToMy ee 3HameHaTesb, TO
€CTb YMCJIO MaJIbYUKOB, He MOXkeT ObITh MeHbie 20, 3HayeHue 20, oye-
BU/JHO, MOAXOAUT: B Ki1acce 20 yUeHUKOB, U3 KOTOPbIX 11 — MaJbuYMKH.

2.19. a) JokaxuTe, 4TO €CIM YUCIA 4, b A, B HatrypanbHhIE, TO

Apobb +g JIEXKUT MeXAy ApobaMH % U 5 6) Jlokaxxure TO xe AaA

TTOJIOKUTEJIbHBIX (BO3MOXHO, He 1IeJIbIX) ‘{I/ICEJ'I.

Pewenue. a) IlycTs rpytie U3 A 4e0BeK BblJaNU a 6yTHUIOK BOABL, @
rpytne u3 B yenoBek — b 6yThUIOK. Pazfenm B KaXXAOH U3 I'PYII BOAY
MOPOBHY. TOrAa B MEepPBOU IpPyTie KaXABIHA MOJAYUYUT I10 g OyTBUIKY, a

BO BTOPOH —I10 & b Ecm Z b roa+b OYTBLIOK pa3zesieHbl HOpOBHy

B b
Mexay A+ B moasmu. Ho Torza KaXbIi NOAy4YHI 110 gig = % = —g. Ec-

JIM ke Apo6GH He paBHBI, 6e3 orpaHUYeHHs1 OOLUIHOCTH MOXHO CYMTATh,
a+b
A+B
MOTIPOCUTh KAXK/OT0 YeJIoBeKa U3 BTOPOM I'PYIIILI OTJIUTh 110 YyTh-4yTh

BOAbI KaXXJIOMY U3 nepBoﬁ I'DYIIIIBI. Ho 3T0 MU 03Hayaet HEPABEHCTBO

a _b
yro 7 < . YrobhBl Yy BceX CTaao NOPOBHY (TO €CTh IO ), MOXHO

a __a+b _b
A<AYB B
6) Ectu %=%:k To a = kA, b =kB, noatomy a+b=kA+kB=

=k(A+B), oTkyna u 7 a+b 5 =k

[ycTh Temnepb K :k <m= % Torza a=kA, b=mB, oTkyza
k(A+B)=kA+kB<kA+mB=a+b<mA+mB=m(A+B).

[Togenus Ha A + B, MONIyYHUM

k<a+b

A A+B <M=

b
B
CM. Tawke 3agauu /2.5, [2.15, [12.21, J14.3, 14.14, /15.19, [16.22.
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JonoJHUTE/IbHBIE 3a/la4M

A2.1. 3agyma#n uuciao, npubaBb K HeMy 3, YMHOXb pe3y/ibTaT Ha 4,
OTHHMMM OT IPOU3BEAEHNA 5 M CKaXXM MHe, CKOJIbKO Ioay4dwiock. Kak
MHe Tefnepb yY3HaTh 3aJ[yMaHHOe YHUCIO0?

[2.2. Maua, Jlauma, Bens u CeHs cobupanu rpubel. Maia cobpana
6onblue Bcex, [lama — He MeHbiue BeHu. [IpaBaa i, 4TO ZIEBOYKU CO-
6panu rpuboB Gosblile, YeM MaTbBYHUKU?

[12.3. MOoXHO /11 B IpAMOYTO/IbHYIO Tabmuily 5 x 6 HOCTaBUTh YKCIa
TakK, YTOOBI B KaXK/IOM CTOn6Ile cyMMa ObLTa MOTOXKUTENbHA, a B KaXX0M
CTpOKE — OTpHUIiaTe/bHa?

A2.4. Tlpeanoxxut 4epT JoAbIpIO: «BCAKUH pa3, Kak Tel Nepei/elib
gyepe3 3TOT BOMIIEeOHBIN MOCT, TBOU JE€HBI'H YABOATCA. 3a 3TO Th, Mepeil-
Ast MOCT, Io/XeH OyZiellls oTaTh MHe 24 xonelku». Tprkabl nepetien
JIOABIPb MOCT — M OcTajicsA coBceM 6e3 feHer. CKoMbKO ObUIO Y Hero Je-
Her NepBOHAa4YalbHO?

J2.5. Y npaBWIbHOH OOBIKHOBEHHOH Apo6U YMCIUTeNb U 3HAMeHa-
Te/b YBeJIUYWIH Ha 1. YMeHblLIWIach ApO6b WIH YBeTUYWIACh?

A2.6. Maiua BbIILTa U3 JoMa, 4epe3 12 MUHYT OTTyJa >X€ BbILUIH
Muwa 1 Tuina. Muiua wesn pasoe 6picTpee Tyl u gorHan Mauiy 3a
4 MMHYTHI. 3a CKOJILKO MUHYT AorHaja Mainy Tuina?

A2.7. Mama nonoxuia Ha CTOJ CAUBBEI U cKazaja JeTAM, 4TOOBI
OHH, BEpHYBILHCH U3 HIKOJIbI, pa3fie/IWIN UX IIOPOBHY. [1epBbIM MpHIen
AJlaH, B3sUI TpeTb CIMB U yuien. [ToToM npuiien Biaaguk, B3sl TpeThb
OCTaBIIHMXCA CJIUB U TOXe yiue. [loTom npuilen JluMa U B3suT 4 CJIMBB —
TPEeTh OT TeX CWIUB, KOTOPBIe OH YBU/ZeA. CKOMBKO CIHB OCTaBWIa Mama?

A2.8. [Ina rnipoBefieHNsA KOMaHJHON UTpHl IPUTJIACHIH BCeX JKeJialo-
LIMX U 3apaHee OO'BABUIH, UTO B KOXK0H KOMaHe — OT 6 /10 8 YesoBeK.
Korga nogcuvrany KOJMWYeCTBO MPHUIEALINX, TO BHIACHWIOCH, YTO BBI-
MOJHUTH 3TO YCAOBHE HEBO3MOXKHO, [IPH 3TOM Ha ZB€ KOMaH/bl UTPOKOB
xBaTas0. CKOMBKO YeJIOBEK MPUIILIO HA KOMaHJHYIO UTPY?

A2.9. Haz ozepamu netenu rycu. Ha KaxkioM o3epe cazuwiach 1oJ0-
BHHA I'ycei W elle IOJTrycs, ocTalbHble JeTeqH Janblie. Bce cenu Ha
ceMH o3epax. CKoIbKO ObUIO I'ycei?

A2.10. MoxHo /1M KIeTYaThlii TpAMOYTONbHUK 7 X 5 pa3spesarth no
rpaHUIaM KJIETOK Ha 8 NMpAMOYrolbHHUKOB Pa3HOH IIoaau?
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2. YPABHEHHSA 1 HEPABEHCTBA

A2.11. Y Babbl-ArH Bce XXUBOTHBIE, KDOME JIBYX, — KOTHI, BCE, KpOME
ABYX, — COBHI, BC€, KDOM€ JBYX, — KPBICHI, a OCTaJIbHbIEe — TapaKaHbI.
CKOJIBKO TapakaHOB MOXeT ObITb V Babul-aru?

A2.12. Komanza «MeTreop» B TpeThbeM MaT4ye TypHHpa 3abpocuia
BTpoe 6osblie mai6, 4yeM B epBOM, a BO BTOPOM M Y€TBEPTOM Mar-
YaXx — B CyMMe Ha 8 11aiié MeHblile, YeM B [IEPBOM U TPETHLEM BMECTE
B3ATHIX. M3BEeCTHO, YTO B 3THX YeThlpex marvyax «MeTeop» 3a6pochi He
6osee 11 wai6. Kakoe Haubosblllee YUCIO U3 ITUX MaTYeil OH MOT BbI-
Urpartn?

A2.13. Yuuresnp pazjgaBaj WKOJIbHUKAM OTKPLITKU. [lepBoMy oH gan
OJHY OTKPHITKY U OJHY AeCATYI0 OCTaBLIMXcA. BropoMy oH zan aBe oT-
KDPBITKU U OJHY AeCATYIO OCTaBWIKXCA U T. 4. [leBATOMY OH Jajl AeBATb
OTKPBITOK U OZHY JeCATYI0 ocTapmIXXcA. OKa3anoch, YTO BCe MOMyYHIH
MOPOBHY W BCe OTKPLITKH OBUIM po3jaHbl. CKOIbKO BCero 6bUI0 OTKPHI-
TOK?

[2.14. /111 WKOJIbHUKOB U yYUTeNIed ObUIO IPUTOTOBIEHO KOHGET
CTOJILKO JKe, CKOJBKO OyJouek M makeToB coKa BMecte. CHavasa Kax-
ABIA LIKOJIBHUK CheJl [0 KOHeTe M BB 110 NaKeTy CoKa, Iocje yero
0CTa/loCh NaKeTOB COKa U KOHQET BMeCTe CTOJIbKO, CKOJIbKO Oy/0ouex.
HaiizleTcsa v nakeT coka Jijis 3aI/ITHYBIIIero K HUM 3aBy4a?

[12.15. [NoacTaBbTe BMeCTO pasHbIX 6YKB pasHble HeHy/IeBble IUPPHI,
9TOObI pe3y/bTaT 6bL1 KaK MOXHO 6oblire:

1
T

A+Y

J2.16. HaligyTcs M TpH NMOJOXUTENbHBIX YHCIa, U3 KOTOPHIX OAHO
PaBHO IIPOMU3BEAEHHIO ABYX APYTHUX, APyroe — pasHOCTH JBYX APYTUX, a
TpeTbe — NOMyCyMMe ABYX JPYTHX?

[12.17. OyTOOMBHBIA MAY CUIMT U3 32 JIOCKYTKOB 6€JI0ro U 4epHOTo
1BeTa. YepHble JTOCKYTKH MeXAy coO0i He rpaHHYaT, KaKAblH YepHbIN
I'PAHUYUT C NATbIO GebIMU, a KOKABIN 6eblii — ¢ TpeMs YepHbIMHU U
TpeMd 6enbIMU. CKOJIBKO JIOCKYTKOB 6€eJ10T0 LiBeTa?

J2.18. 3a ogHO HaxaTue MOXHO YUCJIO HAa dKpaHE KaJbKyJATOpa

M+

3 6
YBEJIUYUTDH Ha ero JpobHYyI0 yacTh (HampuMep, U3 - TONYYUTb 5, a U3
3,8 nonyuyuts 3,8 + 0,8 =4,6). HauaB ¢ nonoXKUTEAbHOrO YHCIIA, MEHb-

prero 1, 3a TpU HaXkaTA Noay4dyuay yueno 3. C Kakoro 4Mcia Hayaau?
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[2.19. Pog MypowmileBrIX (HBIHE, YBEI, IPeKpaTUBLINHCA) OCHOBa-
JIK TpOe ChIHOBed Mnbpu Mypowmiia. Bce My>XUHHBI B 3TOM POy MMENH
IO Tpoe ZeTeH, 3a UCKIIOUEHUEM CeMepPBIX, He OCTaBHBIUIMX TOTOMCTBA.
Bcero B poay 6butu 1994 xeHiqpHB. CKOJBKO BCero 4yeynoBeK OBUIO B
poay MypoMieBrix? (Poay mpuHazaiexald OCHOBATENU, a TAKKe Te U
TOJNBKO Te JE€TH, YeW OTell IPUHAZIeKaa poay.)

[2.20. VimeeTcs Habop rupb ¢ TAKUMH JBYMsI CBOMCTBaMU: 1) B HeM
MO>XHO BbIOpaTh NATH I'MPb, IIONIAPHO Pa3JINYHEIX IO Becy; 2) AJs JIo-
ObIX ABYX rMpb HAMAyTCA ABe ApyrHe FMpH TOTO Ke CyMMapHOIo Beca.
Kakoe HauMeHbIIee YUCIO TUPb MOXeET OBITh B 3TOM Habope?

[2.21. «B atoit dppaze l Bcex UMp — uudps! *, gonu uudp * U *
OJVHAKOBBI K PaBHHI l, a Ha JIoNI0 BCEX OCTAIBHBIX ITUPP NIPUXOAUTCS

1L .. BerassTe BMecTo 3Be3/I0UeK TPU pasHEIX UUGPHI, 3 BMECTO MHOTO-
TOYMH — TPM PA3HBIX YUCJIA TaK, YTOOH ¢ppa3a 6bula BEpHOM.

YxazaHus u peuIeHHsA

J2.1. ITycts monyuunock N. «OTkaTaeM» Bce AeHCTBUA B 06paTHOM
nopsizike: npubasuM 5, nogerm Ha 4, oTHUMeM 3. Torza Noay4yuM uc-
xoaHoe unucio: (N+5):4—3.

[2.2. Omeem: npasja.

Pewenue. Maiua cobpana 6obiie Bcex, 3HauuT, 6onpine Cenu. Ja-
1a cobpasa He MeHble BeHy. 3HauuT, Mamwa u /lama BMecTe cobpany
6onbire CeHr ¢ BeHell (HepaBeHCTBO CTpOroe, Tak Kak OHO CTPOroe
Mexay Marueit u BeHeit).

A2.3. Omeem: Henb3s.

Pewenue. IlpeanonoxumM NpoTUBHOE: TaK 3alOJHHATE MOXHO. [log-
CYUTaeM CYMMY BCeX uucea TabauLbl, CKAaZblBasi CyMMBI CTpPOK. To-
rga Mbl CIOKMM 5 OTPUIIATENbHBIX YMUCEN, 3HAYMUT, obLjad cymMMa To-
’Ke oTpunarenbHa. Terepb nmogcunTaeM o6LIYI0 CYMMY, CKIaABIBAs CyM-
Ml cTon610B. CxilazbiBaeM 6 ITONOXKUTENBHBIX YHCEN, 3HAYNUT, U 0011as
cymma nonoxkurensHa. Ho obiiasa cymMa He JO/MKHA 3aBHCETH OT CITO-
coba moAcyeTa M He MOXeT OBITH NMOJOXKHUTEJIbHOW U OTpULATENbHOM
OJHOBPEMEHHO. 3HA4UT, TaK TAb/UILY 3alIOJTHUTE HEJIb3S.

A2.4. Omeem: 21 kor.
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2. YPABHEHHVA U HEPABEHCTBA

Pewenue. IlycTum nipouecc 3ailoMm Hariepe/. Torzia nepeJi MOCTOM JIO-
ZBIPB [TOIy4aeT 24 KOIleWKH, a Mpy nepexo/ie MOJIOBUHA IeHer ucnapseT-
ca. Ilocne nepBoro nepexoaa y Hero 6yzet (0+ 24) : 2=12 komn., nmocje
BTOporo — (12 + 24) : 2 =18 kom., nocsne tperbero— (18 +24) : 2 =
=21 kor.

A2.5. Omeem: yBeInuywWIach.

Peuwierue. Y npaBWIbHON ApOOM YHCIHTENb MeHbllle 3HAMEHATeNs,
no3ToMy oHa MeHble 1. HazoBem Hexgamkoil pa3HULy MexJAy Hallel
Apobbio U eauHUIel. HexBaTka — Apo6b C TAKUM 3Ke 3HaMeHaTesIeM, a
€e YUC/IUTE/Ib paBeH PasHOCTU MeXX/y 3HaMeHaTesleM U YUCIMTeNeM Ha-
et Apo6bu. [1pH yBeTMYeHUU YUCTHUTENS U 3HaMeHaTensd Ha 1 pa3HOCTb
MeXJy HAMH He U3MeHUTCA. Y HeXBAaTKU HOBOMH Jpobu 3HaMeHaTesb
YBEJIMUWICA, & YUCAUTENb He U3MeHWICA. 3HaUUT, HeXBAaTKa YMeHbULU-
J1acb, IO3TOMY Hallla Apo6b YBeIu4Yuiach.

[2.6. Omeem: 3a 12 MMHYT.

Peuitenue. Korga Muma gornan Maury, ona 6buta B opore 1244 =
=16 MuH, a Mumia TonbKo 4 MUH. 3HauuT, Muiia 1ej B 17 =4 pasa
6picTpee Mamu. Tuia e 11en B % = 2 pasa bpicTpee Mauu. 3HaYuT, KO-
rja oH AorHan Maury, oH 6bL1 B TyTH BABOE MeHble Maiu. Eciu Tuina
ObUI B ITyTH t MUHYT, TO Matua — 12 + t MuHyT. [IpypaBHUBast, NOTYIUM
ypaBHeHUe 12+t =2t, oTkyja t =12.

A2.7. Omeem: 27 ciauB.

Peutenue. Ecnu 4 ciuBbl — 3TO TpeTsh, TO Bcero Jluma yBujen 3 -4 =
=12 cJMB. 3TH CIKBHL COCTAaBWIH ABE U3 TPeX Jo/ell, Ha KOTOpble JeH-
Ju ux Bnaguk. 3HaumT, gons Bnaguka 6vuta 12: 2 =6 cauB, a BUJET OH
12+ 6 =18 cinuB. TouHo Tax ke Joas AnaHa coctaBwia 18:2=9 ciaus,
a MaMa octasuia 18 +9=27 cius.

A2.8. Omeem: 17.

Peusenue. /IBe xoMaHABI cogepkar OT 12 n0 16 WIKOABHUKOB (IIpH
5TOM BCE TakHe Yyucja BO3MOXHBL: 6+ 6,6+7,7+7,7+8u8+8), a
TpHU KOMaHJbl — He MeHblle 3 - 6 = 18. [Toatomy 17 yesioBek Ha KOMaH-
JbI pa3buTh Hebas. [TycTh NpUnUIo n => 18 MIKOABHUKOB. [ToKa)keM, Kak
MOXXHO MX pa3OUTh Ha KOMaH/[bl HY>KHOT'O pa3Mmepa.

byzeM oTaenATh OT HUX KOMaHZBL MO 6 4YeloBeK, MOKa BO3MOXHO.
Taxkux KOMaH/, BEIJET He MeHee TpeX, 1, BO3MOXKHO, OCTAHYTCS He IIPH-
CTpPOeHHBIMHU He Oonee 5 yesoBeK. VX MOXXHO 1O KpYTy paclpesesiTb
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IO [IepBbIM TPeM KOMaHJaM, [IPH 3TOM B KaKAYI0 KOMaHAy A0b6aBUTCA
He 6osee AByX yesnoBeK. MTak, Bce IIKOJIbHUKHM MPUCTPOEHEI, 1 BCE KO-
MaHZbI — HY>XHOT'O pa3Mepa.

Kommenmapuii. HeTpyagHo NOHATb, YTO Mbl NOJAEIWIM n Ha 6
(c ocTtaTkOM): n = 6q + r, OpraHM30BaJH CHavyajla q KOMaHZ 10 6 de-
JIOBEK, 3aTeM IIPUCTPOWIH ' OCTaBLINXCA MIKOJBHUKOB.

[2.9. Omeem: 127 ryceii.

Pewernue 1 3amycTUM Ipoliecc 3aZ0M HamepeZ. Torga OT KamJAOTo
o3epa K ctae A06aBAUIOCh CHavyasla MOACYCsA, a 3aTeM CTas y/JBauBa-
nack. [lpy 3TOM yZABauBasach U ctas 6e3 rnoarycs, u noirycs. Paxktude-
CKH, yABaUBaIach CTasd, a NOTOM J00OaBIICA LeblH I'yCh: TaK CIUTATh
ynobnee. IIpoHymepyeM o3epa ¢ koHua. Ilocsie mepBoro odepa crajo
2:0+1=1 rycs, mocae Broporo 2-1+ 1= 23 rycs, ¥ Tak elle 5 pas:
2.3+1=7,2-7+1=15,2-15+1=31,2-314+1=63, 2-63+1=127.

Pewerue 2. TTycTb ObUI T'YCUHBIE KOCSIK, COCTOSIIHUI M3 Hallel cTau
cepbix ryced U eme 6esoro rycs. Torzga MojaKocsKa COCTOUT U3 MOTOBU-
HbI CTaH U TIOJIOBHHKH 6estoro rycsi. Kak pa3 cTonbko U caamwiocs. [Tocie
7 03ep OT KOCSIKa OCTaJICA TOJBbKO OJWH 6esbii rych. 3HAYUT, BHaYale B
Kocske 6510 1-27 =128 ryceit, u3 HUX B cTae — 127.

2.10. Omgem: Her.

Pewenue. JlonycTUM, pa3pes3aTth yJaaoch. Bee mwiomaan usMepaioTca
LeJIbIM YMC/IOM KJIeTOK. HarMeHblias U3 mwiowazeit s 2 1. Torzaa cieny-
Iolias 10 BeJUYMHE IUIONIaAb Oo/blle S, TO eCTb He MeHbiue s + 12 2,
[Ipogomxas Takue pacCyXAeHUs1, BUAUM, YTO CleAyIoulas Ionaib He
MeHblIe 3, IIOTOM He MeHbiue 4 U T.Z. TeM caMbIM, CyMMa BOCbMH
wionjaZeit He MeHbme 1+2+3+4+5+6+7+8=36>35=7-5—
MpOTHUBOpeYHe.

JA2.11. Omeem: O wiu 2.

Pewenue. ®pasa «Bce, KpoMe JByX, KOTHI» O3HA4YaeT, YTO BCErO XKHU-
BOTHBIX Ha 2 Oojbllle, YeM KOTOB, WIH YTO KOTOB Ha 2 MeHble, YeM
BCEro >XMBOTHHIX. TO 3Xe BepHO AJsI KPBIC U cOB. HO Toraa KoToB, COB
M KPBIC IOPOBHY. KOTHI ¥ KpPBICHl — HE COBBI, TIO3TOMY HUX BMeCTE — He
6osee ABYX. 3HAYUT, UX 110 OAHOMY WIH 110 0.

Cnyudaii 1. Eii MX TI0 OZHOMY, TO COBa TOXKe OZIHA. Bcero >KMBOTHBIX
Ha 2 6osbile, yeM coB, TO ecTh 1+ 2= 3. CoB, KpbIC U KOTOB BMECTE —
Tpoe, 3HaYuT, TApAKaHOB HET.
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Cnyuaii 2. Ecoiv KOTOB M KpBIC HET, TO M COB HeT. Bcero >kKMBOTHBIX
Ha 2 6osnblie, yeM coB, TO ecTb 0+ 2 = 2. COB, KpbIC U KOTOB HET, 3HAYMT,
STH BO€ — TapakKaHbl,

[A2.12, Omsem: 2 maTtua.

Pewenue. B mepBoM u TpeTheM MaTye «MeTeop» 3a6poCHI B CyMMe
He 6Gosee 11 waii6. Ho aTa cymMa B 4 pasa 6osblile yucia maiib mepeo-
ro MaT4a, 3Ha4uT, OHa JeauTcs Ha 4. [ToaToMy cymma He 6onbiie 8. Ho
€€ MOXXHO YMEHbUIUTL Ha 8, 3HaUUT, OHa U He MeHblie 8. MTak, cymma
paBHa 8. Ho Torza Bo 2-M u 4-M Mmaryax «MeTeop» 3abpocun 0 11aiio,
3Ha4YMT, OH 3TH MaT4yd He BhIMrpaj. A 1-#f U 3-i OH MOT BEIMI'PAaTh, Ha-
npumep, co cietoMm 2:0 1 6:0 COOTBETCTBEHHO.

3anomHume npuem: HepaBeHCTBO Ul LeJIbIX YHCeJl MOXKHO YCUuaums,
HCIIONb3YA JeTUMOCTbD.

A2.13. Omeem: 81 OTKpHBITKA.

Peuwtenue. Tlocne Toro Kaxk JeBATOMY YUE€HHKY AU OZHY AeCATYIO
OCTaBLIHXCS OTKPBITOK, ZOMKHO 65110 ocTaTbest 0,9 oCcTaBUIIMXCS OTKPBI-
TOK. HO ocTanoch HOb. 3HAYUT, U OCTABILKXCSA OTKPHITOK 6bU10 0. Toraa
ZeBATHIN YYeHUK Momyuynn 9 + 0 oTKPbITOK. Kak/bIi U3 y4€HUKOB TOXe
MOJY4YWI 110 9 OTKPBLITOK, 3HAYUT, Bcero O6bU10 posgaHa 9 -9 = 81 or-
KpPBITKA.

A2.14. Omeem: HeT.

Pewenue. TIonoxuM KoHGETH Ha OAUH CTOJ, a OYJI0UKHA U COK — Ha
Apyrod. bygem Bce cudrarh B iUTyKax. BHauyase WTYK Ha o60oUX CTO-
nax noposHy. llIkonpHUKH GepyT MO MITYKe C Pa3HBIX CTOJIOB, TO3TOMY
paBeHCTBO He HapyuiaeTcs. 3Ha4UT, B KOHLE KOHeT He MeHbllie, YeM
6ynouek. Ho coxa u koH}eT BMecTe CTONbKO, CKONBbKO Bynouek, cieno-
BaTeIbHO KoHbeT He 6osblle, yeM Oyouek. 3HAYUT, KOHeT U fyrouek
nopoBHy. Ho Torza coka HeT, HHa4e paBeHCTBO HAPYLIUTCS.

A2.15. Omeem: makcuMyM 9g JocTuraerci npi M =9, A=1, X=
=8.
Pewenue. Jloka)xkeMm, 4yto Oosblie 9% [IOMYYWTh HEIb3A. 3JHAMeEHa-

Tenb A + % > A = 1, no3toMy Apobb MeHbllle 1, a Bce BbipakeHHe
MeHblle M + 1. Ecin M < 8, To Bce BhIpaXXeHHe MeHblle 9 < 9%. 3Ha-

yut, M =9. Ecimh A2 2, To A+ % > A 2 2, Toraa apobOp MeHblie % U
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BEIpAXXEHUE MEHbILIE 9%— < 9%. 3Hauut, A= 1. Hakonel, eciu X <8, TO

1 1_9 8
A+5(—>1+-8—— g Y BbIDOXEHMe MeHblIe 99.

A2.16. Omeem: nauaytca. [Ipumep: (4,5;1,5; 3). [leCTBUTENBHO,
45=1,53;1,5=45-3;3=2(4,5+1,5).

ITymb k peweHuro. PacrosoUM 4Kcia Ha YUcaAoBod ocu. [lomycym-
Ma JIeXXUT IIocepeuHe MeX/y AByMsi ADYTHMH Ha PacCTOSSHUU d OT HHUX.
Ho Torga pa3HocTb GepeTcs He MexAy AByMs KpaWHUMH, 3HAUMT, OHa
paBHa d. CpezaHee W NpaBoe YMcia ABHO Gosblne d, 3HAYUT, pa3sHOCTH
paBHO camoe JieBoe uncio. Torga cpeaHee paBHO 2d, a mpaBoe — 3d. Ho
npaBoe YHCJI0 PAaBHO NPOU3BEJEHHIO ABYX JeBhIX. HTak, neBoe uncio d
YMHOXXHJIN Ha cpeAHee U noay4duwiu 3d. 3HaYuT, ero YMHOXXHIIN Ha 3, TO
ectb 2d =3. Orcroga d =1,5.

A2.17. Omgem: 20.

Pewenue. Ilycts ecTb x 6€1BIX JTOCKYTOB, TOrAA 4yepHbix 32 — x. Ilo-
cYMTaeM JAByMs criocobaMM YUCIO Hap JIOCKYTOB PasHOro liBeTa C 06-
et rpaHuiei. Kaxapiit 6eablii 10CKyT BXOAUT B 3 TaKMX Mapbl, UTOrO
3x nap. Kaxxzabil uepHbIi BXoAUT B 5 n1ap, utoro 5(32 —x) nap. Ilpupas-
HUBAsA, NoMy4YaeM ypaBHeHHe 3x = 5(32 —x), oTkyzAa x = 20.

J12.18. Omeem: 0,875=%.

Pewenue. TIpu KaxJ0M HaxkxaTUH npubaBisieTcss MeHblle 1. 3Ha4wT,
NOC/TIeAHUM HaXKaTHeM YMCI0 3 MOAYYeHOo U3 yucia 2 + X, rae X — Apob-
Hasn 4acTb. [TockonbKy (2 + x) + x = 3, umeeM x = 0,5, TO eCTb IOCJIE BTO-
poro Haxkatus 6bU10 YueIo 2,5. Tlocie nmepBoro HaXkatus ObUIO YUCIIO,
6onbiree 2,5—1=1,5, to ects 160 1+ y, 1ub0o 2+ x. U3 ypaBHeHUH
(1+y)+y=2,5u(2+x)+x=2,5 HaxoauM, 4TO NMocje NepBoro Haxa-
tHst 6bUT0 M60 ynesto 1,75, 6o uynciao 2,25. Ho 2,25 Hesb3st OAYyYUTD
3a OAUH XOJ W3 YHCJia, MEeHbIIEro eIUHUIILL. BhIMTUCHIBasA aHaJIOTUYHbIE
ypaBHeHHsdA, BUAUM, 4To 1,75 noaydaeTcs TOabko U3 yucaa 1,375 (koTo-
poe bonbiue 1) mubo u3 yucia 0,875.

A2.19. Omgem: 3000.

Pewenue. Iycts B poay 66010 m My4uH. ITocuutaeM 4ucio awogen
B poay AByMs criocobamu. C 0fHOW CTOPOHEI, OHU AENATCA Ha MY>XYHH
Y JKEHLIYH, TO eCTb UX m+ 1994. C Apyroi CTOpOHBI, OHU AeNATCA Ha
ceIHOBe# Vb MypoMmila ¥ Ha JleTedd My>X4uH poaa. OTILOB B poy OBLIO
m—7, nostomy fetei 3(m—7), To ectb Bcero 3+ 3(m —7). [IpupaBHU-
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2. YPABHEHHWA Y1 HEPABEHCTBA

Basd, IIOJAYYUM ypaBHeHHe 3+ 3(m —7) =m + 1994, orkyaa m = 1006.
A Bcero B pogy 1006 + 1994 = 3000 uesoBex.

A2.20. Omeem: 13 rups.

Pewenue. Oyenxa. Tlyctb T — caMblil 60bII0H U3 BECOB THph, V —
BTOpO# no TshkecTH Bec (V < T). Toraa napy rupb BecoB T ¥ V MOKHO
YPaBHOBECUTH TOJNbKO I1apOM I'UPb TeX e BeCoB. JleHCTBUTENbHO, NTapa
BecoB T + T Tsxenee, a nobas apyras napa jerde, 4eM T + V). 3Ha4ur,
u Bec T, u Bec V BCTpeyaroTCsa KaXAblii kKak MUHUMYM II0 Ba pa3sa. Ho
Toraa napy T + T MOXHO ypaBHOBECHUTDb TOJbKO TOYHO TaKo e napoi.
3Ha4uT, Bec T eCTb B YeThIpeX 3K3eMIUlApax. AHAJOTMYHO CaMblii Jer-
KW BeC TOX€ eCThb B YeThIpeX IK3eMIUIApax, a BTOPOM M0 «JIerKOCTH» —
B ABYX. EcTb ele cpegnuii Bec U3 5 rupb pasHoro Beca. MiToro rupb He
MeHee 4+2+4+1+4+2+4=13,

ITpumep. Tupn BecoB1,1,1,1,2, 2, 3,4,4,5, 5, 5, 5 rpamM. /lelicTBU-
TeMbHO, 1+3=2+2,1+4=243,1+5=3+3=2+4,2+5=3+4,
3+5=4+4, ocTajpHble apbl YPaBHOBEIINBAIOTCA TOYHO TAKMMHU Xe.

[2.21. Omeem: «B aro# dppase % Bcex uupp — undps 1, gonu undp

2u 5 (BapuaHT: 0 2; 0 U 5) o,zmHa}cOBbI Y paBHEI l, a Ha 0110 BCeX

OCTalbHBIX UU(P NPUXOANUTCA Tﬁ »

Pewenue. Eciu xoTa 6Bl OAHO U3 BCTaBJAEHHBIX YHCET COCTOUT U3
Tpex WM 6onee nudp, To Bcero uudp He MeHsblue 100. Torga B KakoM-
TO M3 BCTaBJEHHBIX Yyuces He MeHee 31 undpel, moaToMy Bcero qudp He
meHee 10% u T. 1. ficHo, 4TO Tak He 6biBaeT. [T03TOMY BCe BCTaBNEHHbIE
yucia He 6ojee ueM JBy3HAYHbI.

Ilycth Bo dpase Bcero n uudp. AcHo, uTto n = 9. Bce yncia MeHb-

ure 100, moaTomMy n < 12. Bce 3HaMeHaTeNnu — JleTUTeNH YyHuciaa udp.
YeTblpe claraeMulx BHAA % u % B CyMMe He AazyT 1, moaToMy n # 9.
[Iudp 1 He MeHee 4, UX J0AS He MEHee 142 :13,
nepBOU Apo6H OAHO3HAYHBIH, TO eCTh n < 12. EAUHCTBEHHOE N C OJHO-

IIO3TOMY 3HaMeHaTe/b

1
3HAUHBIMU JeNUTeNAMU — 3T0 n = 10. 3HauuT, Aond uudp 1 paBHa 5-

OcTasnbHble ApoOH MOryT ObITh PaBHBI g Ly _116 B 3HaMeHaTe/AX [0 pa-

3y BCTpeTWwInch Ludpol 0, 2 1 5, monIe ABE MOXHO YIIOMAHYTb ABHO,

TOT/ZIa UX 0/ OyJeT =, a Ha JOJII0 eJUHCTBEHHOH ocTaBIIeics Uubpbl

5
1
NpHAETCA 10"
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3. JEJIVMMOCTb U OCTATKU

[Ipu paboTe c LeTBIMH YUCIAMH U OOBIKHOBEHHBIMH ApOOsSMH pe-
TYAIIPHO UCIONB3YIOTCA cO0OpaXkeHUA AeTMMOCTH. Yallle Bcero oHH I0-
MOTraloT COKPaTUTh Nlepebop U OTCESITh HEBO3MOXKHBIE clydan. CKaxeMm,
MpOBEPATH BCe JBy3HAUHble YMCJIA JOJTO, a BCe JBy3HAaUHble, KOTOPEIE
JendarcA Ha 37 (WIM Bce ABY3HAuUHbIE AeNIUTENH yucaa 286), — HaMHO-
ro 6eicTpee. My, uccienys caydait AByms criocob6amMu, Mbl ITPH TIepBOM
criocobe BUAUM, 4TO N e UTCs Ha 5, @ IpU BTOPOM — YTO He JENTUTCS.
[TpoTuBOpeYMe MO3BOJUT OTOPOCUTD CAydyald Kak HeBO3MOXHBIH. Jlpy-
roe BO3MOXKHOe [IPOTUBOpEYHeE: pa3Hble CIIOCOOBI aI0T pa3Hble OCTAaTKH
oT geseHus N Ha 5.

BHe BbICIIEN MATEMATUKH AEJMMOCTb U OCTATKU LIHPOKO NMPUMEHS-
IOTCSL B KOMITBIOTEPHOM MaTeMaTHKe U MpWIokKeHUuax (kpunrorpadus),
rJle OHU TeCHO [epeIUIeTaroTCs ¢ HepaBeHCTBAMH U OLeHKaMH. BaxkHo,
4yTO6BI U yYaluecs OCO3HAMH 3TY CBSI3b M HAYYWIHCh IPUMEHATD €N~
MOCTb He TOJIBKO B 3a/ja4yax «IIpo YMHOXeHHe LesbIX Yuces». Pazobpas-
HIMCh € 3aZlauaMU pasjena, Ja’ke CeMH- U BOCBMHIKJIACCHHUKH CMOTYT
PelINTh Napy JieTKUX MYHKTOB M3 3a/a4 C6 EI'D B koHIUe 3TOro pasaena.

Pa3oxxeHne Ha MHOXHTEIH

Kax n3BeCcTHO, BCAKOe YUCIO eAHHCTBEHHEIM 06pa3oM packiajibiBa-
eTcs Ha TIPOCThIe MHOXUTeIH, HarpuMep 2100 =22-3-52. 7. I'pynnu-
pys 1I0-pa3HOMY MPOCTbIE MHOXXHTEIH, MOXXHO MOJYYHTH JIt000e Apyroe
pasfioKeHHe YHCIa Ha COMHOXHWTenH, Hospirve 1, Hampumep 2100 =
=(2-3):5:(2:5-7)=6-5-70. BuaAnM, 4TO K&XKABIH MIPOCTON MHOXU-
TeJIb BXOAUT B KAaKOH-TO U3 COMHOXKHUTENEH, TO €CTh AeTUT KaKOU-TO U3
comMHOXxuTesnen. Harpumep, kak 661 MBI HU pasnoxuiu 2100, 6yzaet co-
MHOXUTeIb, AeIAILUICA Ha 7.

B 3asayax Ha AeJMMOCTb OTBET 4acTo OBIBAET HE €JUHCTBEHHBIMH.
Ero Mo)xHo HaiiTH, mepe6paB pa3/oKeHUSA Ha MHOXKUTEIN (MX O6BIYHO
HEMHOI'0) U OTCeSIB HENIOAXOAAIIHE.

3.1. B nakeTte MeHbuie 111 cnuB. MIX MOXKHO pa3zeuTh IOPOBHY MeX-
Ay ABYMs, TpeMA WIM MATBIO AeTbMH, HO HeNlb3A pa3JeHuThb IIOPOBHY
MeXy 4eThIppMs. CKOJIBKO CJIUB B IaKeTe?

41



3. JEJITUMOCTB U OCTATKH

Omeem: 30 wim 90.

Pewenue. o ycj0BUIO YHCIO CIMB JeaUTcA Ha 2, Ha 3 U Ha 5. 3Ha-
YHT, B €TO Pa3jI0)KEHUH Ha IIPOCThIE eCTh MHOXHUTENH 2, 3 U 5. [lepemMHo-
JKUB UX, onyyuM MHOXKUTedb 30. Unceno cauB aenutces Ha 30, 3HAYUT,
oHo paBHO 30, 60 win 90 (cnexyrouiee uuciao 120 yxe 6onbire 111). Ho
60 zenntes Ha 4, oHO He moAxoAUT. A 30 u 90 Ha 4 He gensaTca. [TosTomy
OTBETOB /IBa: B IakeTe MoxeT ObITh 30 wnu 90 ciuB.

3.2. U3 kieryaToro kBajpara 12 x 12 BhIpe3aaH [0 CTOpPOHaM KJe-
TOK NPAMOYTOJILHUK M3 70 xieTok. YeMy paBeH ero NepuMeTp, eciIu
CTOPOHA KJIETKHU paBHa 1?

Peuienue. CTOpOHBI BhIpE3aHHOT'O MPAMOYTOJbHUKA lienble. [Tpous-
BeZieHHe CTOPOH paBHO ILIOWIAJAU, TO €CTh YHUCJAY KJIETOK, TO ecTh 70.
OHO AenNTCA Ha IpoCToe YMCIO 7, 3HAYMUT, U OJHA U3 CTOPOH JeTUTCA
Ha 7. Ho ee asvHa He Gonbure 12, a cpeau TakUX 4Hces Ha 7 JeIUTCA
Tonbko 7. Torga apyrasa cropona paBHa 70:7 = 10. 3HauUUT, NepUMETP
IpAMOYTONbHUKA paBeH 2- (7 +10) =34.

3.3. Ha ckonbko HyNell 3akaHYHMBaeTCs NMpOU3BeeHHe

1-2-3-...-107?

Omeem: Ha 2 HyJA.
Pewenue. IleperpynnupyeM COMHOXKHUTENHN:

(1-3-4-6-7-8-9)-(2-5-10).

3aMeTHM, 4TO JIeBOe NpoH3BelleHHe He okaHuuBaeTca Ha 0. JelicTBH-
TEeJIbHO, ecyik Obl OHO OKAHYHBAJIOCh, TO AeAWIOCh Obl Ha 10, a 3HAYHT,
K Ha 5. Ho 5—yHcio nipocToe, a HY OAMH U3 COMHOXMUTeNEH He JeIUT-
¢l Ha 5 — IIpOTHBOpeYHe. A nipaBoe IIpou3BeJeHue paBHo 100, mosTomy
of1ee mpou3BeeHHE MOJTYYaeTCsa U3 JIEBOTO MPUNHCHIBAHHEM BYX HY-
Jeil.

Kommenmapuil. To, 4TO JieBOe NIPOU3BeJeHUE HE OKAHYUBAETCA Ha
0, MOXHO J0Ka3aTh ¥ KOpOUYe: HU OAWH H3 COMHOXUTe/Iel He Je/TUTCH
Ha 5, MO3TOMY NPOM3BeAeHUe He IeJIUTCA Ha 5 U, 10 IPU3HAKY Ae/IUMO-
CTH Ha 5, He okaHuyMBaeTcd Ha O (1 Ha 5).

Cwm. Taxke 3azauu [J1.14, /13.2, 3.3, [13.5, 13.7, 13.10, [13.13, /13.22,
[5.17, 16.12, [16.21B.
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3. AEJUMOCTb 1 OCTATKH

IIpM3HaKu AeJUMOCTH

[lpu3Haku AeAMMOCTH Ha 5, 2, 4, 8, 3, 9 UCHONB3YIOTCA TaKKe AIs
BBISICHEHHSA JeJIMMOCTH Ha YUEIa, KpaTHbIE BHIIIENepeYHCIeHHbIM. TyT
ZAOCTaTOYHO IIOMHHUTD, YTO €CJIU @ U b B3aUMHO IIPOCTHI, TO AeJIUMOCTb
Ha ab paBHOCWIbHA OJHOBPEMEHHOM IETMMOCTH Ha a U Ha b.

3.4. K yuciy 77 NpUIMILKTE cJI€EBa U CIIpaBa o OAHOH uudpe Tak,
9yTOOBI MOIy4eHHOEe YeThIPeX3HAYHOe YUCIIO JeIoch Ha 45.

Omeem: 4770 wnu 8775.

Pewerue. Yucno, gensiieecs Ha 45, UMeeT B Pa3joKeHHUU IMIPOCThHIE
MHOXHUTeNU 3 -3+ 5, mosToMy JeluTca U Ha 9, ¥ Ha 5. [lo npHUsHaKy Ae-
JIMMOCTHY Ha 5 oHO okaHYMBaeTcs Ha O wiM Ha 5, a ero cymMma uudp
Jdenurcs Ha 9 (3TH yCI0BUA HEOOXOAUMEL M AocTaTo4yHbl). Ecniy npunu-
caTh B KOoHUe uudpy 0, To cymma uudp 7 + 7 + 0 = 14 gomkHa ObITh
«IIOAHATAa» A0 18, TO ecTk CriepeAU HAO IPUITUCATD 4. A €CJIM IIpUNHCATh
B KoHIle Uubpy 5, To cymma uudp 7+ 7+5=19 nomkxHa GbITh «IIOAHA-
Ta» A0 27, TO eCTh CllepeAx Hao IPUIKCaTh 8.

3.5. Hannmure Haubosblilee HaTypajabHOE YHUCI0, B3AUMHO IIPOCTOE
¢ 33, y koToporo Bce LUl pa3IUIHBL.

Omsem: 987 654 320.

Pewenue. IIpumep. PaccMoTpuM uucio 987 654 320. Ero cymma uudp
44, oHa He AeAUTCA Ha 3, TO3TOMY M YHUCJIO He JenuTcesa Ha 3. Hemnocpen-
CTBEHHO MOXXHO yOeAUThCs, YTO OHO He JeuTcsa U Ha 11.

Ouenka. Tak kak 33 =113, ucKoOMO€ 4YHCJIO HEe JO/HKHO AEIUTHCSA
HU Ha 3, H4 Ha 11. Ectb 10 paznuyHbx HUp, IO3TOMY YUCIO He Hosee
4yeM JfecsaTH3HaYHO. Ho eciii 0HO ecaTU3HAYHO, TO BCe HUGPHI BCTpeda-
toTcA 1o pasy. OnHako Torza cymma 1uép paBHa 0+ 1+2+... +9=45,
TO €CTb JeJNUTcA Ha 3. 3Ha4yHuT, U YuCiIo Aeautcs Ha 3. [IpoTuBopeyne.
3Ha4HT, B ICKOMOM 4Hucie He Gosee 9 mdp.

JokaxkeMm, uto 6onbluero yucia, 4eM 987 654 320, NOJAy4YUTh HENb3S.
JefcTBUTENBbHO, €C/IM YUCIO HOJbIIlE, TO €ro neppas Ludpa He MEHb-
e 9, a 3Ha4uT, paBHA 9. AHaJOTMYHO BTOopas Ludpa He MeHblle 8 U
He paBHa 9, 3Ha4uT, paBHa 8. [Ipojo/mKas TaKkHe xKe PacCy)XJeHHA, BU-
UM, YTO Bce LM}PH YMCIa ZOKHBI OBITH paBHbI HM$paM B MpHUMepe
Y TOJILKO MOUIEAHAA MOXeT oTIn4daThbcs. Ho eciy oHa oT/iM4aeTcs, TO
paBHa 1 (ocTanbHble LUPPHI yoxe 3aHATHI). OAHAKO y yncaa 987 654 321
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3. AEJJMMOCTb U1 OCTATKH

cyMMa UMp AeqnTCs Ha 3, 3HAaYUT, ¥ OHO JETUTCA Ha 3, TO €CTh He II0A-
XOAHUT.

3ameuarue. BmecTo AeneHus Ha 11 MOXXHO TIPUMEHUTDb NpusHax de-
aumocmu Ha 11: yueso genutcsa Ha 11 Toraa U TOJbKO TOTZAA, KOTla ero
3HaKoIlepeMeHHas cyMMa udp JenuTcsa Ha 11. Y Haluero 4yucsia 3Ha-
KolepeMeHHass cymMmMa uuep 9—8+7—-6+5—4+3—-2+0=4 He
Aenurcesa Ha 11.

3.6. MoxeT 1M mpousBeieHHe YeThIpeX MOCAeA0BATENbHbIX LEeIbIX
4YHCces OKaHYuBaTheA Ha 1007

Omeem: HeT.

Pewenue. Yncina, kpaTHele 4, UAYT Yepe3 4, I03TOMY B Jit060i1 deT-
BepKe I10C/Ie0BaTeIbHBIX LeJIbIX YMces eCTb OAHO Takoe 4yucio. Kpome
TOT'O, B K&XJOH Nape nocjaeAoBaTeIbHBIX HeJIbIX YHCE €CTh YeTHOE YHC-
J0. Pa3buBas yeTBepKy Ha /Be Iapbl, IOAy4YaeM, YTO B YeTBEPKe eCThb
YUCIIO, AeJiAlieecs Ha 4, U ellle OJHO 4WCIIO, Aendueecs Ha 2. Toraa
MpOU3BEJECHUE DTHUX YeTHpeX yuces AeauTcs Ha 2 -4 = 8. [1o npusHaKy
JeIMMOCTH Ha 8 4ncio, o6pasoBaHHOE MOC/IeAHNMH TpeMA nubpamy,
TOTAA TOXE JOIKHO AeauThbcs Ha 8. Oguako 100 Ha 8 He pesnutes. [po-
TUBOpeYMre. 3HAYUT, IpoM3BedeHUe Ha 100 3aKkaHYMBaTLCA HE MOXET.

Cwm. Tawxke 3agaum /3.1, 13.15, 43.21, /15.15.

YeTHOCTb. [lepeGop MO YeTHOCTH

YeTHOCTb YHMCJIA 3aBUCHUT TOJBKO OT YETHOCTH IOCAeAHeH LUGPHI.
YeTHOCTbL CYMMEI, PasHOCTH W INPOU3BeAeHUA 4YMCeN 3aBHCHT TOJBKO
OT YeTHOCTeM c1araeMbIX WM COMHOXUTenedl. O603HauMB 4eTHOe YHC-
j0 Y, a HeyeTHoe H, moayuyum rnpaBwia JeHCTBUS C YETHOCTAMH Kak
c uncnamu: Y+4Y=H+H=Y, Y+ H=H+4Y=H, 4Y-Y=Y-H=
=H-4Y=Y, H-H=H. YeTHocTb pa3HOCTH MBI HE BBINMCHIBAIH, TaK
KaK OHA COBMNAJAeT C YETHOCTbLIO CyMMbl. OTMETHUM 3aKOH nepecmaHo-
gouHocmu (MaTEMAaTHKU FOBOPAT — KOMMYMAMUBHOCMb) CIOXKEHUA U
ymHOXeHus1. MHorja npeanounTaioT nucats 0 BMecto Y u 1 BmecTto H.
YeTHOCTh AMMHHOU (anrebpanvecKoil) CyMMBI COBIIAZAeT ¢ YETHOCTRIO
KOJIMYeCTBa HEYETHBIX CcJlaraeMelX.

C OMOIIBIO0 YeTHOCTH YacTO AOKa3bIBalOT HEBO3MOXXHOCTD YETO-/IU-
60, IOACYUTAB YETHOCTh ABYMs CIIOCOOAMH U TIOJYYUB Pa3Hble OTBETEI.
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3. AEJJUMOCTb U OCTATKH

3.7. Yucna m u n nensle. KakoBa yeTHocTh yucyia mn(m+n)?

Omsem: OHO 4eTHOe.

Pewenue. TlepebepeM Bce BO3MOXHbIE BADHAHTHI YETHOCTEH /IS YH-
cesl m U n. Ux 4deTelpe, HO B CWIy NMEPECTAHOBOYHOCTH JOCTATOYHO
paccMoTpeTh b Tpu: 1) Y- YU +Y)=4Y-Y=Y; 2) YH-HH+H) =
=Y-H=Y; 3) H-H(H+ H) =H-4Y =Y. Urak, Bo Bcex cly4asx Ionay4a-
eM 4YeTHoe YHCJIO.

3.8. Ilo kpyry crosit 77 KOp3auH. Pa3HOCTb 4Hciaa AOJMOK B KaxZoOu
rape COCeJHUX KOP3WH — MpOcToe 4yuciao. Halgure HaMMeHbIyIO pa3-
HOCTb, KOTOpas 3aBeJOMO BCTpeYyaeTcs.

Omeem: 2.

Peuwenue. Kak U3BecTHO, Bce IIPOCThbie 4YHcJIa HedeTHBI, KpOMe ca-
MOTr0 MaJIeHbKOr'0 U3 IIPOCTHIX — 4Hcia 2, [loifieM BOKPYT KOP3HH IO
4acoBOH cTpesike U 6y/leM BBIMMCHIBATh PA3HOCTh CO 3HAKOM ILIKOC, €C-
JIU B clleAyioled Kop3uHe si6/10K 6oblie, WIM MHUHYC — eI MeHbLIe.
[TonyauM anrebpandeckyio cymmy 77 ciaraeMsbix. [10CKONBbKY MbI Bep-
HYJIMCh K UCXOAHOU KOp3UuHe, a B HeH YMEIo 670K He U3MEeHWIOCh, 3Ta
cyMmMa paBHa 0, To ecTh yeTHa. [IpeA10710XHUM, 4TO B CYMMe HeT 4uciia 2.
Torza Bce ciiaraemble He4eTHbl M1 CyMMa HeYeTHOTO 4YHCJ/a cjlaraeMbIX
Jo/mkHa ObITh HedeTHaA. [IpoTHBOpeyHe. 3HAUUT, JBOHKA B CYMME €CTh,
oHa U 6yZeT HauMeHbIIed pa3sHOCThIO.

3.9. B wieT4aTOM KBazpaTe, paspe3as II0 [PaHULAM KJIETOK, IIpO-
pe3any KBaApaTHYIO AbIPKY moMenblue. OcTaBiuasacs ¢Urypa CoOCTOMT
POBHO U3 244 eATHUYHBIX KJIeTOK. HaliziuTe AAHMHEI CTOPOH KBajpara U
JIBIPKH.

Omseem: 62 u 60.

Pewenue. Ilycts k — cTopoHa kBazpaTta, d — AplpkU. Torza B KBaj-
pare k? K1eTok, B AbIpKe d?, 3Ha4MT, B ocTaBmeiica durype k* —d? =
= 244. Pa3noxuM JieBy1o yacTb Ha MHoxuTtenu: (k + d)(k—d). Cymma
Y Pa3HOCTb B CKOOKaX OZIMHAKOBOU Ye€THOCTH, UX IIPOU3Be/IeHHe YETHO,
3HAYMT, OHH YeTHBI. C Jpyrod CTOPOHEI, pasjoxeHue 244 Ha NpOCTble
MHOXUTEJN — 3TO 2-2-61. Toraa sicHO, 4TO IIpU pas3jioXKeHUU Ha JBa
MHOXHUTEJI1 OAMHAKOBOM YETHOCTH ABOMKH BXOAAT B KAXKJbIH U3 COMHO-
xutener, a 61 — B GoAbIINHA COMHOXHUTENb., UTak, k—d =2, k+d =
=2-61=122. PemruB 3Ty CUCTEeMY YpaBHeHUH, HahigeM k =62, d =60.

CwMm. Taxoke 3azauu 1.12, 13.16, 13.18, /15.206, 116.3, J16.216.
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3. JEJIUMOCTbBb U OCTATKH

JdecaTnaHoe pa3jaoxeHHue

I[Ipu pabote ¢ UUPOBOH 3aMUCHIO YKCIA KAXABIM IIOHUMAeT, YTo
UMGphl CTApUIMX pa3psAg0B ropasjo BecoMmee, 4yeM LHUGPB MIaAMIMX
(ocobeHHO ecnu yuca0 o603HavYaeT CyMMy fieHer). bosiee onbITHbIE 3Ha-
IOT, UTO JeCATUYHYIO 3aTIMCh MOXKHO TTOHUMATh Kak CyMMy cTereHeH Je-
cATKY ¢ uudpamu koadpdumentamu: 2013=2-1000+0-100+1-10+
+ 3 - 1. Ilepexox oT uuppoBoi K anrebparnyeckoi 3anucH MO3BOAAET
CTPOUTDL MaTEMaTHUUECKYIO MOZEJb TaM, I/ie paHbllle XBaTaJ0 PyTUHHBIX
HABBIKOB (JeHCTBHA «CTOIOUKOM»). ITO MO3BOJIAET YK€ CEMUKIIACCHHU-
KOB yUWTh aHaJMW3UPOBATh CUTyalHIO U HCCIeAOoBaTh €€ ¢ IIOMOIIbIO
ypaBHEHU U HEPABEHCTB. YYHUTh TAKUM HaBbIKaM IpHeTCA BCe PaBHO!
CJIOKHBIE 3a/iauu 6e3 HUX He pellullb, U Booblue 6e3 3Toro MaTeMarH-
yecKUe 3HaHUA Helb3A Ha3BaTh IIOJHOLIEHHBIMU.

3.10. 3anucaB ABa pasa NoApAA OZHO U TO e TPeX3HayHoe 4MCJIo,
MOJYIWIM LIeCTU3HayHoe. JloKaKUTe, YTO OHO JeJUTCA Ha 91.

PeweHue. 3aMeTUM, YTO ecly OBl Mbl YMHOXXWIHM CTOJI6HMKOM Halle
Tpex3HayHoe Yucao Ha 1001, MbI MOTy4HIH OBl TO XKe caMmoe l1ecTU3Had-
Hoe uHrcio. [loaToMy mecTu3HayHoe yncno genutea Ha 1001 A 1001 =
=7-11-13=11"91. Tlockonbky 1001 aenuTca Ha 91, WeCTU3HAYHOE
4YHCJIO TOXE AenuTcsA Ha 9l.

3.11. B Tpex ABy3HAUYHBIX ¢jlaraeMbIX Bce HUGPH pa3ndyHbl. Kakas
HaubosbIas cyMMa MOIJIa NMOTyYUThCA?

Omaeem: 255.

Pewienue. ITpumep. 96 + 85 + 74 = 255. Ouenka. EcTb TpH 1UpH B
paspsze AeCATKOB U TP LU PHl B pa3psaje eAUHUL. [Ipu CI0OKeHHUH Je-
CATKU CKJIAJBIBAIOTCA € AECATKaMU, a eJUHMUUBl ¢ eJuHUllaMu. Camas
6oJblIag cyMMa U3 TpeX pa3jMvHbIX 1Iubp paBHa 9+ 8 + 7 =24. Eciu
CcyMMa B pa3spsizie JECATKOB paBHa 24, To 1udpH 9,8 1 7 CTOAT B paspsaje
JeCATKOB, IO3TOMY HauboJIbIIass CyMMa B pa3psje eJuHUl 6+ 5+ 4=
=15 u obmas cymMMa He npeBocxoAUT 2410+ 15 =255. Eciu ke cyM-
Ma B pa3psie JeCATKOB MeHblie 24, To oHa He 6onblie 23. Toraa obuas
cymma He 6onbile 23 - 10+ 24 =254.

3.12. K HaTtypaibHOMY YMCly X crpaBa nmpumucaiu Tpu quopsl. I1o-
JIydHBIlIeec YUC/I0 OKa3a/J10Ch paBHBIM CYMMe BCeX HaTyPaJIbHbIX YACEI
ot 1 g0 X. Haitgure X.
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Omeem: 1999.

Pewenue. HoBoe 4YHCI0O MOXHO IOJMYYMTh M TakK: YMHOXHUTb X Ha
1000 (mpuUnmULIyTCA TPH HYJSA), a 3aTeM IIpUOaBUTh HEKOTOpOe YUCIO Y,
KoTopoe He 6ojiee 4eM Tpex3HayHO. B pesysbraTe noayuyum 1000X +7Y.
fAcHo, uTO

1000X <€ 1000X +Y < 1000X +1000=1000(X +1).

C Apyroy CTOPOHHI,

X(X+1)

1000X +Y=1+2+...+X= 5

X(X+1) X+1

Ha X, moayauM 1000 < 5

&;ﬂ <1000(X + 1) Ha

X +1, nony4yum —}22 <1000, To ectb X < 2000. OTCroja OTBeT.
CwMm. Taxke 3axauu /13.17, 13.19, [13.26.

CoxpatyB HepaBeHCTBO 1000X <

oTkyzZa X 2 1999. CokpaTHB HepaBeHCTBO

OcTaTkH

Ecnu HaTypasibHOe 4iciIo n He AeJUTCH Ha HaTypajbHoe YUCIIOo M, TO
MO>KHO MOZJEJINTb C OCTAaTKOM, HanipuMep 100 : 7 =14 (ocT. 2). 31O O3Ha-
yaeT, yTo 100 — 2 genutca Ha 7, ¥ uTo 100 =14-7 + 2. B obiiieM Buzie
numyT n:m=gq (OCT. r) WIK n=qm+r. 3[1lecb ¢ — HeII0JHOe YacTHoOe,
r — ocTaToK. [IpUHATO, YTO OCTATOK He OTpUIlaTe/eH U MeHbIle Jesu-
Temsa: OSr<m.

HekoTopeie ocTaTKM HAaCTOJBKO BaXKHBI, YTO UMEIOT cBoe MMiA. Tak,
OCTAaTOK OT JleieHHs Ha 10 — 3T0 nocnednss yugpa 9ucia; OCTaToK OT
JeJleHUs Ha 2 — 4emHocms YUCIa; OCTAaTOK OT JAeleHUs YMcia JHed Ha
7 — deHb Hedeau U T. 4. Boo6ine, ocTaTKU IIMPOKO UCIIOIB3YIOTCS B Ie-
PHOZHWYECKHX IIPOLIECCAX, B YACTHOCTH IIPY MCUMUCIEHMH BpeMeHH Ha
Jacax YU B KaJleHJape.

HexkoTopble IprU3Haku AeTMMOCTH 06061Ia0TCs 10 CITOCOOOB BBHIYMC-
JIeHHs OCTaTKOB.

AcHo, HanpUMep, 4TO

1) ocTaToKk OT ZilejleHuA 4Mc/Ia Ha 5 paBeH OCTaTKy OT Ae/IeHUsl ero
nocjefHeld 1uopsl Ha 5;
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2) OCTaTOK OT ZleJIeHHA YKcJia Ha 4 paBeH OCTATKYy OT JejleHud Ha 4
4Kcia, 06pa3oBaHHOTrO ABYMsA €ro MOoCIeAHUMH IubpaMH.

[1os1e3HO MOMHUTB, UTO Y ABYX YHCEs OAMHAKOBEI OCTAaTKH MPU Jeie-
HUU Ha m TOra U TOJIBKO TOI/d, KOTAA UX Pa3HOCTh JeUTCA Ha m.

3.13. Ceituac uroHb. A Kakoi Mecsy 6yzaeT yepes 100 mecsauen?

Omeaem: OKTA6pSD.

Pewenue. VtoHp — 6-i1 Mecsn B rogy. A uyepe3 100 mecsueB dyzer
6 + 100 = 106-#1 mecsal ¢ Havana roja. B rogy 12 Mecsues, 1iejble ro-
JBI MOXHO OT6pocHTh; 106:12 =6 (ocT. 10). 3Hauur, 6yaet 10-i mecsiy
¢ Hayasa roja, To eCTb OKTSI0pb.

3.14. Ha nocneantoro nuepy unciaa 54321% ynasna KisAKca-3Be30o4uKa.
VI3BecTHO, YTO YHCJIO Aeaunoch Ha 17. BocctaHoBUTE LHOPY.

Omeem: uudpa 8.

Peuwenue. 3aMeHrM 3Be3404Ky Ha HUMPy — Bce PaBHO, YTO K YHCIY
543210 npubasum 3Ty 1nudpy. Pazgenum ¢ ocratkoM: 543210:17 =
=31953 (ocT. 9), TO ecTh 543210 =31953-17 + 9. Eciu k npaBoH
yacTh ao06aBUTh 8, TO oba ciaraeMbIX paszgeiaTcs Ha 17. 3Hauwr,
543 210 + 8 =543 218 genurca Ha 17. 3ameHa uudpsl 8 Ha APYTYIO
W3MEHUT YUCJIO MEeHblIE YeM Ha 17, 1o3ToMy U3MEeHEeHHOe YUCI0 Ha 17
He pa3zleyInTCs.

3.15. JloxaxxuTe, 4YTO YUCJIO U €ro cymma nu¢p UMET OUHAKOBLIE
OCTaTKH MpH JiefieHuH a) Ha 9; 6) Ha 3.

Peuwtenue. TlpeacTaBUM YHUCIO KaK CyMMy eAUHMUIL], AE€CATKOB, COTEH
U T. 4. (HanpyuMep, 324 =(100+ 100+ 100) + (10+10)+ (1 +14+1+1).
[IpeacTraBuM cymMMy IHdp Kak CyMMY €IMHHI] IEPBOTO pa3psaia, CyMMy
eIJUHUL BTOPOTO paspsaja 4 T. 4., HallpuMep,

3+24+4=1+1+D+(A+1)+A+1+1+1).

BeIYTEM U3 NEPBOX CYMMBbI BTOPYIO TIOYIEHHO:

(100—-1)+(100—1)+(100—1)+ (10— +(10-1) +
+(1-D+A-D+A-1D+1-1).

Toraa ocraHyTcs caaraeMsie 0, 9, 99, 999 u T. a. Kaxxgoe ciaraemoe ze-
JuTcsa Ha 9 (M Ha 3), moaToMy U cymma fenutcs Ha 9 (Ha 3). Ho Torga
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YUCJIO Y ero CyMMa Ludp UMelT OIMHAKOBbIE OCTATKH OT JleIeHUs Ha 9
(Ha 3).
Cwm. Tarke 3azauu /[3.6, 3.9, 13.13.

JlelicTBHA ¢ OCTaTKaMH

[lpu c0XeHUM ¥ YMHOXXEHUM HaTypalbHbIX YUCeN IOCTIeJHAA UG-
pa 4Mc/Ia 3aBUCHUT TONBKO OT MOCAeAHUX LIUGP c/laraeMblX WIH COMHO-
XKUTeMeH. MOXKHO 3aMeHUTh BCe YHCJIA HAa UX IOc/aefHHe IIUPHI, BbI-
MOJIHUTD A€MCTBUA, a 3aTeM IIOCMOTPETh Ha [IOWIeHIO Py pe3y/ib-
Tata. Hanpumep, nocaeanas uudpa uucna 77 - 2013 + 2013* 6yzer Ta-
KOM Xe, Kak M y yueta 7-3+3-3-3-3 =102, To ecTb uudpoii 2. Ecmu
cpeay AeHCTBUM eCcThb BRIYMTAHHUE, TO HA/O elle CJIeZIUTh 3a 3HAaKOM pe-
3y/AbTaTa. A UMEHHO, eC/Id pe3y/bTaThl A0 U IT0C/Ie 3aMeHbI OTHOTO 3Ha-
Ka, TO nocjeqHre nu¢phl COBIAAYT; a €CIK Pa3HOro 3Haka, TO IoCaes-
HHe IMPpEl AONOMHAT ApyT Apyra Ao 10. Hanpumep, 1023 —555>0, a
3-5=—-2<0, noaroMy nepBas pa3HOCTb OKaH4YMBaercd Ha 10—2=8.

[Ipu nozacyeTax, CBA3aHHBIX C AHAMU HeAENH, MOKHO OTOpaChIBATh
Mepuobl, KpaTHHIE CEMU AHAM, TO €CTh 6paTh OCTATKH OT JeJIeHHUs Ha 7.
[Tockonbky 364 =527 (52 monHble HeZedd B roAy), 3a OOBIYHBIN roj
(365 AHel) MpOUCXOAUT CABUT Ha OJUH J€Hb He/e/U, a 32 BUCOKOCHBIM
roz (366 AHel, nHuHUN geHDb 29 deBpans) — Ha 2 AHS. BUCOKOCHBI ro-
Ja, AejAnivecs Ha 4, 3a UCKIIOYEHHEM HEeKOTOPBIX JieT, KpaTHhix 100.
Brxkanmue ucxmodenus: 1900 B npouviom 1 2100 B 6yAy1iueM.

Pemenue 3azau Ha nocnegHue udpbl M AHU HEAENH CO3AAET HEOD-
XOAUMYT0 6a3y MPUMEpPOB AJIA pabOTHI C OCTAaTKAMM B OOUIEM Cayyae.

3.16. HaiauTe nocneatiown nuopy uncia 432432,

Omeem: 6.

Pewenue. IToCkONbKY CTeNeHb— 3TO 3aNMCaHHOE KOPOTKO «JJIMH-
HOe» IMpou3BeJieHHe, KaXKZBIH COMHOXWUTETb MOMXHO 3aMEHMTh Ha
HocaeA o UUbpY, TO €CTh 3aMEeHUTh Ha cTeneHb 2*32 — nocneausas
nudpa He UIMEHUTCS., 3aMETHUM elle, 4YTo 432 JeauTcs Ha 4, TO ecTb
3Ty CTEelleHb MOXXHO INIPeACTAaBUTb KaK NpOU3BeAeHHe YeTBEepPThIX CTe-
neHeil ABOMKH. Ho Torza KaKAblli COMHOXKHUTENIb OKAHYHMBAETCSA Ha 6,
a npousBeJieHHe m060ro KoMH4ecTBa LIECTEPOK TOXE OKAHYUBAETCs
Ha 6.
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3ameuanue. I'py6oi ommbkoi 6su10 61 OT6POCUTE Bee LU PHL, KPO-
Me HocjielHel, U B ToKa3aTeJie CTeleHH. DTo Aano 6bl HeBEpHHIH OTBET,
MOCKOJIBKY 22 OKaHYMBaeTcs Ha 4.

3.17. Ilets v Bacs oba pogwinch B cpeay, 1 MapTa, HO B pa3Hble I'OABI.
Kakas HauMeHblIas pa3HULA B BO3pacTe MOXXeT Y HUX OBITh?

Omsem: 5 ner.

Pewenue. Ouenka. TIocKoMbKy KaXAbIM rof AeHb Hegenu 1 mapra
capuraeTcs Ha 1 wiu 2 B OAHY U Ty XK€ CTOPOHY, CHOBA CTaTh CpPeJoi OH
MOXeT He paHbllle, YeM MPOHeT MOJHBIA KPYT, TO €CTh CABHHETCA Ha
7 AHel. CABUT 32 HECKOJIBKO JIeT PaBeH YHUCIIY JIeT + YUCI0 BUCOKOCHBIX
JieT (TouHee, YHCJI0 BUCOKOCHBIX JHEH, BKIMHUBIIMXCA MEXAY JaTaMMU).
3a 4 roga (W11 MeHblIEe) IYYUTCA MAKCUMYM OAWH BUCOKOCHBIH JIeHb,
MMO3TOMY CABHT He 6osee 4+ 1 =15 aHeH.

IIpumep. 5 neT BO3MOXHO: Hanpumep, [leta poawics B 1995 rozy, a
Bacsa — B 2000 roay.

3.18. IyukuH poawica 6 uioHA 1799 roga (mo HoBoMy cTwi). Ka-
KO 3TO JeHb Hegenu (yutute, 4To 1800 1 1900 roasl He 6BLTH BUCOKOC-
HBIMHU)?

Omeem: d4eTBepr.

Pewenue. 6 wioHa 2012 roga — cpega. [IylIKMHY UCIOIHHIOCH Obl
213 net. [TocMOTpUM cZABUT 3a 3TH rogsl. B 1800-e roant 6b110 24 BHCO-
KOCHBIX AHA (25 sieT, KpaTHbIX 4, HO 1800 HaZ0 UCKIIOYUTH), B 1900-e —
TOXe 24, a B 2000-e — 4 xzuqa (2000, 2004, 2008 u 2012 — TYT BaXXHO, YTO
29 ¢eBpansa paHblle, yeM 6 HioHA). MiToro casur paseHd 213 + 24+ 24+
+4 =265 aHel. Pazaenus 265 Ha 7, nmonydyuM 37 ¥ 6 B ocTaTKe. 3HAYUT,
HaM HaJo CABHHYThCA Ha 6 AHeW Hasaz oT cpeibl. Ho 6 anelt Hazag —
3TO BCe PaBHO, YTO 1 leHpb BIlepe/: U TaK, U 3TaK [ONy4yaeTCs YeTBepr.

Cwm. Takxke 3azauu /3.8, 13.11.

HOJA 1 HOK

HamomHuM, yro HO/l ABYX WIHM HECKOJbKUX LEJIBIX 4HCE] — 3TO
Hauboabwull obuuil denumens, TO eCTh Haubosblliee YUCIO, KOTOPOe
JEJIUT KaXk/i0e U3 AaHHBIX 1eablX. HOK — 3To Haumenbwee obujee kpam-
Hoe, TO eCcTb HaMMeHblllee HaTypaJbHOE YHUCJIO, KOTOPOE AENAUTCA Ha
KaXK/ioe M3 JaHHBIX 1enbix dyuces. Eciu HOJ/l uucen paseH 1, To yucna
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Ha3bIBAIOTCA 83aUMHO npocmbimu. Jlpobu cokpamaroT Ha HO/L uncaure-
Ji1 ¥ 3HaMmeHaTesA. [Tpu ciaoxenun gpobel 3HaMeHaTe/lb CYMMbI paBeH
HOK 3HameHaTesell ciiaraeMeaIX.

HO/l, u HOK npoHU3bIBaIOT 33ja4yy Ha AeJUMocTh. KpoMe Toro, Ux
HaxoXKAeHue caMo 1o cebe ABsAETCA 3adayell Ha MAKCUMYM U MUHUMYM.
Jlaxke mpocrepmme 3agadu npo HOJ v HOK 3acTaBiAOT WIKOILHHUKOB
JyMaTh CAMOCTOSITENBHO.

3.19. Tpu uncsia B3aUMHO IpocThl. O6A3aTeNbHO M KaKHe-TO ABa U3
HUX TOXKe B3aHMHO IIPOCTHI?

Omeem: He 06s3aTe/bHO.

Pewenue. HOJ(6, 10, 15) = 1, oanako HO/I(6, 10) =2, HOA(6, 15) =
=3, HOZ(10, 15)=5.

3.20. MoxeT 1M cymMMa JABYyX HaTypaJbHBIX YMCeJ PaBHATHCA HMX
HOK?

Omagem: HeT.

PeweHnue. TycTb AaHbl yucia a U b. Pa3bepeMm aBa caydast.

Ciyvaii 1: a=». Toraa a +a=2a>a=HOK(a, a).

Ciy4ait 2: a #b. bBe3 orpaHuyeHust OOLUIHOCTH CYUTAEM, YTO a < b.
Torga b <a+b < 2b. Ho mexay b u 2b Het uuces, KpaTHBIX b, moaTomy
a+b#HOK(a, b).

3.21. CymMa HeCKObKHX HaTypaJbHBIX Yuces paBHa 1000, Bce nud-
PBI B HX 3allMCcH pa3/M4HBL. Kakue 3HaueHHA MOXeT NPUHUMATh Hau-
O0/bIIMH OOIIHH AeHTENb STHX YHCeN?

Omeem: 1, 2,4 wiu 8.

Peuenue. Tak Kak oBIIHI e IUTEND c/laraeMbIX ABJIAETCA AeJIUTeIeM
cymmbl, HOJJ zaHHBIX 4yHcen go/mkeH OBITH genuTeneM uuciaa 1000 =
=23.53, onyctum, HOJI senuTes Ha 5. Toraa M Bce uMciIa AeATCA Ha
5, TO eCTb OKaHYUBAaOTCs TH60 Ha 0, 1ubo Ha 5. Eciu 9yrcen He MeHbllle
TpeX, TO IO NMpHHUUIY Jupuxje cpeay HUX HaWAyTcs JBa YUCJIa, OKaH-
YWBAKOILMeECS Ha OAMHAKOBYIO Lupy. EC/IH ke yrcen poBHO ABa, TO UX
CyMMa okaH4uBaeTcs Ha 0, TONbKO Koraa oHU ofa okaH4YMBalOTCA Ha 0
nubo oba Ha 5. Bo Bcex ciryyasax Kakas-To 1udpa nosropsercs. [Ipotu-
BopeuHe AokaspiBaet, yTo HOJ Ha 5 He genuTtcsa. Ho torga HO/JI asns-
eTcsa JenuTeneM yucia 23 =8. A s Bcex JenuTeneil yucia 8 CTPOATCA
npuMepsI ¢ pa3HbiMu nudpamu: HOZ (104, 896) =8; HO/Z[(124, 876) =
=4; HOA(126, 874) =2; HO/(103, 897)=1.
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CwMm. Taxke 3azauu [13.4, 13.10, [13.12, 13.18, 716.2, 116.6.
JenumocTs U anredpa

Eci1 Heu3BecTHBIe IPUHUMAIOT LieJIble 3Ha4eHHs, TO MOMe3HO BRIMTH-
ChIBaThb TaKUe BhIpPAXKEHUA, KOTOPHBIE TOXE Bcerja uessle. [loacunuTeiBas
AByMs crioco6aMH U NMpUpaBHUBasi BIpaKeHHe K YUCIY WIH K APYTOMY
BEID&KEHHIO, CTOMT MOCIEJUTD 3a AeJIUMOCTBEO. JIJ11 3TOrO MOIe3HO BhI-
paxeHHs pacKJaAblBaTh HAa MHOXUTeNU. ECIH, ckaxeM, IpaBas 4acTh
JeJIMTCA Ha KaKoe-TO IIPOCTOe YUCIIO, TO H KAaKOHU-TO U3 COMHOXKHUTeleH
JIEBOM 4aCTH JeJIUTCA HA 3TO NMPOCTOe YUC/I0. [IoNydeHHyIo JeTUMOCTh
MOXKHO MCIIOJB30BAaTh AJIA NOJAyd4eHHs TPOTUBOPEYHs, COKpalleHus Iie-
pebopa WK /U1 HepaBeHCTBa «AeJJHMOe He MeHblile JeTUTeNs».

3.22. OXOTHHK HeJIEeNI0 OXOTHICA Ha YTOK W KaXKAbIH leHb HaYWHasA
CO BTOPOr'o NPUHOCWI BABOe OoJblle YTOK, 4YeM B NpeAbLAYLUIUN JeHb.
Jpy3baM OH cKa3asl, YTO 32 BTODHUK, CpeAly X YETBEPT OH JAOOBUI POBHO
100 yrok. MoryT sin ero ciioBa OvITh IIPaB/oM?

Omeem: HeT.

Pewsenue. TIycTb BO BTOPHHUK OH JOOBLT U YTOK, TOrJa OH A0ObUI 2u
YTOK B Cpefly W 4u — B UeTBepr. Bcero 3a 3Tu AHH OH AOOBLT u + 2u +

+4u =7u yToK. OaHako ecam 7u =100, TOo u= @ — YHCJIO He lieJioe

(100 Ha 7 He AenuTcs). 3HAUUT, OXOTHUK CKa3as Helpasziy.

3.23. B BepuiMHax kBajpaTa 3amnucaau 4 HaTypaibHBIX 4ucia. 3a-
TeM Ha KaXXZOH CTOpPOHe 3amucaly [Ipou3Be/JeHUe Yhces B ee KOHLAX.
CymMa 4MCcesl Ha CTOpOHax paBHa 77. YeMy paBHa CyMMa 4HCes B Bep-
myHax?

Omeem: 18.

Pewenue. TlycTh B BEpLIMHAX 3aMHMCaHEI 10 KPYTY YUCIa a, b, ¢, d. To-
rJa Ha CTOPOHAX 3amnucaHsl ab, be, cd, ad. VisaBecTHO, 4TO ab+bc+cd +
+ad =77. Pa3noKuM JIeByIo 4acTb Ha MHOXHUTeNIU: ab+bc+cd +ad =
=bla+c)+(c+a)d=(a+c)(b+d). flcHo, 4TO 3HaUeHUs BrIpaXeHUH B
ckobOKax HaTypa/ibHB U He MeHblle 2. Ho 77=7-11, 4 9To eJUHCTBEH-
HOE pa3/IoXKeHHe IIPaBOM 4YacTH HA HATypajbHble MHOXHTeNU, OOJb-
mive 1. 3Ha4uT, o4Ha U3 CKOOOK paBHa 7, Apyras 11, MO3TOMY U cCyMMa B
BepiwinHax a+b+c+d=(a+c)+(b+d)=7+11=18.
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3.24, TeaTp B MajJeHbKOM COPO/IKE HACYMTHIBAJI CTO MeCT. B JeHb
TIpeMbephl CIIeKTaKIsA Bce OwieThl ObUTH ITPOJAHEl Ha OBLIYI0 CyMMYy B
10 TeICSY pybsiedt. BuneTsl JyiA My»)4uH cTowiu 500 pybied, s KeH-
muH — 200 py6neit, a g geteid — 10 py6ieit. CKOTbKO MYXYHH, K€H-
IIMH U AeTell 6bUTO Ha IIpeMbepe?

Omeem: 11 My»4uH, 19 xeHiuH U 70 geTei.

Pewenue. B3pocblii rnatut 3a 6wiet He MeHee 200 py6Jiel, 3Ha4YMT,
ux 6510 He H6osee 50. [TosTomy AeTH 6BUIH, U B3POC/IBIM NIPpOJaIN bue-
TOB MeHblre yeM Ha 10000 py6, To ecTh B3pociblx MeHbuie 50. Obman
CyMMa U 3ariadyeHHoe B3pocasIMU KpaTHEL 100 py6, 3HaUMT, 3ariayeH-
Hoe 3a JieTel Toxke kpaTHo 100, oTKyZa yuciao geTei kpatHo 10. 3ame-
THM, 4TO BCe 3pUTEJIH He MOTYT 6bITh AeTbMHU. [TycThb 6EUIO m MY>KYMH,
z xeHmuH U 10d gereit, rae d ot 6 10 9. Torma m+z + 10d =100 u
500m + 200z + 100d = 10 000, wiH, 4TO PaBHOCHIBHO,

2m+2z+20d=200, 5m+2z+d=100.

BBIuTS U3 BTOPOrO paBeHCTBa nepBoe, nmoayuum 3m — 19d =—100, wiu
3m—18d +99=d — 1. JleBas 4acTb kpaTHa 3 (Bce cjaraeMble AeaATCA
Ha 3), IO3TOMY IpaBas ToXe, To ecTb d — 1 genuTca Ha 3. 3HAYHUT, NOA-
XoauT Tosbko d =7, oTkymam=11,z=100—11—-7-10=19.

Cwm. Taxke 3azauu 3.12, 13.19, [13.20, /13.23, 113.244a, /13.25a, /14.18,
J4.19, 15.16, [15.17, 15.18.

JomnosHnTe/NbHbIE 3aJa49H

A3.1. Haligute camoe 60sbIlIoe Tpex3HAYHOE YHCJI0, B3aUMHO NpO-
croe ¢ 300.

[3.2. IlpousBeieHHe TpeX pa3JIMYHBIX HATYpaJbHBIX 4MCe]l PAaBHO
91. YeMy paBHa UX cymma?

[3.3. CKOJbKO €CTh TPeX3HAYHbIX YHCEJ, Y KOTOPBIX IIPOU3BeJeHHE
uudp paBHO 447?

13.4. HaTypasibHbie uucia a v b pyr Ha ipyra He JessiTCsA, IPH 3TOM
ux HOZ =50, a HOK=1000. Ha#iguTe 3TH 4ucia.

13.5. Ha knetuaroii 6ymare cTopoHa kietku pasHa 0,5 cm. [lo rpa-
HMIIAM KJIeTOK BBIpE€3aii NPSAMOYTOJbHUK IUIONIa/blo 77 KIETOK. YeMy
MOXKET OBITb PaBEH ero mepuMeTp?
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A3.6. Jloxab Hag Couu Havyaics B MOJHOYL M JIWT POBHO 10 000 MH-
HYT. MOIJIO JIM CJIYYUTBCS, UTO Cpa3sy MOCJIE 3TOTO BHIIVITHY/IO COMHIIE?

A3.7. Ha Tpetbio nudpy unciaa 98*987 ynaia Kiskca-3Beszgouka. Hs-
BECTHO, 4TO YMCJIO Aeanaoch Ha 13. BocctaHoBUTe IUODY.

AA3.8. Haiizure a8e nocaesnue uudphl uucaa 19992000,

A3.9. Bunnu-Tlyxy nogapwiu 40 koHdeT. OH Cbesl, CKOIBKO BJIE3JIO,
a OCTAJIbHBIMHU XOTeJ YTOCTHUTh OPOBHY Tpex rocreil. Ho Tyt npunien
YeTBEPTHIHM rocTh. [IpUILIOCh X03AMHY CheCTh elle 3 KOHETHI, YTOOBI
YHC/IO OCTABIIMXCA eMHI0Ch Ha 4. Korga npuilesn mATHH rocTh, NpU-
LIUTOCh CHeCTb elle 4 KOH}eThl, YTOOBI YUCI0 OCTABUIMXCH JETHIOCH
Ha 5. Y TyT npuiien mwecToy roctb. CKOMBKO KOHQET NpUAeTCA CheCThb
Ha 3TOT pas, YTO6BI OCTABLIKECS NTOAETUTh IIOPOBHY Ha IIECTEPHIX?

3.10. IMeeTcsa MHOIO OAMHAKOBBIX IPAMOYTO/IBHBEIX KAPTOHOK pas-
MepoM a x b cM, rae a u b— ueble Yucia, MpUYeM a MeHbile b, W3-
BECTHO, YTO M3 TaKUX KApPTOHOK MOXXHO CJIO)KUTb U NPAMOYTOJbLHUK
49 x 51 cM, ¥ IpsAMOyTroabHUK 99 x 101 cM. MOXXHO JIM IO 3TUM JaHHBIM
OJHO3HAYHO OIpEeAETUTD d U b?

[3.11. 9 urona 1999 rozaa B seTHe# Kose o6BABWIN: «J[o 200-1eTHs
3aBy4a ocTanock 60000 gHeil». OnpejenuTe JaTy poXKAeHHA 3aByda.

A3.12. Ileta 3agyman omHO3Ha4YHOe 4HC/I0. Bacs Mo)xxeT Has3BaTh
CBOE YUCJIO U CIPOCUTh, YeMy paBeH HaHGOMbIIMU OOLUM AenuTenhb
ABYX 3TUX 4YHces. Kakoe HauMeHblllee YHUC/IO JOKEH OH Ha3BaTh, UTO-
6Bl 10 OTBETY HaBepHsAKA y3HATh [1eTUHO YMCIIO?

A3.13. CymMa TpexX pas/JUYHBIX MOMOXKUTEIBHBIX HEUeTHBIX YHCE
paBHa 89. M3BecTHO, YTO B KaXXJOW mape 3TUX YUCeN OJHO U3 HUX Je-
JIUTCA Ha Apyroe. HalijuTe 3TH Yuca.

A3.14. JlokaxxuTe, YTO pOBHO Yepe3 28 neT OY/JET TOT Xe JeHb HeJe-
JIU.

13.15. Bonme6Hrk MepiauH NpUrpos3wt 3aMeHUTh B cioBe 3EMJIE-
TPACEHHE 6ykBol Ha uudpsl (ogMHaKoBble OYKBBHI Ha OJAWHAKOBblE
1udpbl, pasHble — Ha pasHble), NPHYEM €CHH YHUCIO OKAXKEeTCS Mpo-
CTHIM, CJIYYUTCA HacTosAllee 3emieTpsAceHre. CTOUT JIK onacaTbea’?

[3.16. ¥ Cenu ecTb nsaTh ajibbomoB ¢ pororpadpusamu. Kak-to, pac-
cMaTtpuBas poTorpadru, OH 3aMETHII, YTO CyMMapHoe Yyucjo poTorpa-
duii B mo6BIX ABYX anbbOMax NPUHUMAET TOJBKO TPU 3HaueHHs: 75, 88
u 101. Cxonbko doTorpaduii B KaKAOM anbbome?
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[13.17. HazoBeM aBTOOyCHBIH OWIET C HIECTU3HAYHBIM HOMEPOM
CYaCTVIUBBIM, €CAM cyMMa Uudp ero Homepa AeauTca Ha 7. MoryT JH
ABa 6reTa moapsz 6bITh CYACTIUBBIMU?

/13.18. [laHbl 1Be OGBIKHOBEHHbIE HECOKpATHMBble Ipo6u. Y nepBoi
CyMMa YUCINTeNA UM 3HaMeHaTe/lsl paBHa 222, y BTOpPOH Takas cymMma
paBHa 100. MoxkeT 1M cyMMa 3THUX ABYX Apobeil 6bITh paBHa 2—3?

A3.19. TlocnezHo uudpy miecTU3HAYHOrO 4YHUCjIa MepeHecad Ha
MepBoe MeCTo, B pe3yJIkTaTe YUCJIO YBEJIUYWIOCh POBHO B 5 pa3. Hatiau-
Te UCXOZHOE YHUCIIO.

J3.20. [laH®! TPU MONAaPHO Pa3jMYHBIX LieabIX yuciaa. OAHO U3 HUX
paBHO CyMMe JIBYX OCTaJIbHBIX, a IPyroe — NpOU3BeJleHHIO ABYX OCTaNb-
HeIx. HaiiguTte 3T yncna?

[3.21. JlokaxuTe, 4TO cpeau JI0OBIX 18 moApsa MAYIUX Tpex3Had-
HBIX YMCe HaMZeTcsa YUCIIo, AeAIeecs Ha CBOI0 cyMMy Uudp.

/A3.22. KnetyaTslif kBaZpar 18 x 18 paspe3anu Ha 18 npsAMOyronb-
HUKOB. OAUH U3 HUX OTJIOXKWIH, a U3 OCTaJbHBIX COCTABWIM KBaJApar
10 x 10. HaiiauTe pasMepb! OTJIO)K@HHOr'O NPAMOYTOJIbHUKA.

/13.23. Mo>xHoO /1 pa36uTh Bce HaTypasbHble yncia ot 1 1o 2013 Ha
JBe TPYNIbI Tak, 4TO6bl CyMMa 4uce B OZHOM IpyIIIe paBHsUIACh NPO-
H3BeJleHHIO YKcesl B IpyTroH rpymre?

A3.24. Ha pocke HamucaHo 6onee 40, HO MeHee 48 lLielbIX 4HCe.
CpeaHee apudpMeTHUECKOE ITHX YHUCE] paBHO —3, cpeJHee apudMeTH-
yecKoe BceX ITOJIOKHUTEIbHBIX U3 HUX PaBHO 4, a cpeAHee apudmeTHye-
CKO€ BCEX OTpHULATEIbHBIX U3 HUX PaBHO —8.

a) CKOJBbKO 4Mcesl HallMcaHo Ha JOCKe?

6) Kakux uucen HamucaHo 6OJbIle: MMOJOXHTENbHBIX WJIM OTPHLA-
TeJIbHBIX?

[3.25. Bee WwieHBl KOHEYHOH I10C/I€0BaTEIbHOCTH — HaTypalbHEBIE
yucia. Kaxaplil wieH HaunHas co Broporo ju6o B 13 pa3 6osbie, 11u60
B 13 pa3 MeHbHIe Npebiayero. CymMa BcexX WIeHOB I10C1eA0BaTeIbHO-
CTH paBHa 3345.

a) MoseT Ji1 oc/eA0BaTeNbHOCTh COCTOAT U3 ABYX WIEHORB?

6) MoxeT /1 1OC/Ie0BaTENbHOCTh COCTOATh U3 TPEX WIEHOB?

13.26. a) YemMy paBHO 4MCJIO ClIOCOOOB 3anmucaTh Yucio 1595 B Buae
1000a + 100b + 10c + d, rae uncna a, b, ¢, d — nesibie HeoTpULIATENbHBIE
U Bce MeHsle 100?

55



3. AEJITUMOCTb U OCTATKH

6) CymecTBytoT i 10 TaKUX pasjnyHbIX Yucel N, YTO UX MOXHO
NpeACTaBUTh POBHO 160 criocof6amu B yKa3aHHOM II. a) BHJE?

B) CKOJIBKO CYIIECTBYET TAKUX YUCET N, UTO UX MOXKHO IIPE/ICTABHUTD
poBHO 160 criocobaMu B yKa3aHHOM II. a) BU7E?

Pelienusa u ykazaHHA

A3.1. Omeem: 997.

Pewenue. Ipocteie gennrenu uuciaa 300 — toasko 2, 3 u 5. Ham Ha-
[0 BbI6paTh Haubosblllee TpeX3HAYHOE YKC/I0, KOTOPOE HU Ha OAUH U3
HUX He ZeauTca. HauHeM ¢ cambix OOJBIIMX TPeX3HAYHBIX Yuced: 999
JenuTca Ha 3, Tak kak cymma uudp genurcs Ha 3; 998 genurca Ha 2,
TaK Kak NocjegHAa uudpa genurca Ha 2. A BOT 997 He AenUTCA HU Ha 2
(nocnexnaa uudpa HeyeTHa), HU HA 3 (9 + 9 + 7 He JenuTcsa Ha 3), HU
Ha 5 (nocnegHsasa undpa He genuTces Ha 5). 3HAUUT, 997 TOAXOAUT.

A3.2. Omeaem: 21

Peuwtenue. Paznoxxum 91 Ha npocTele MHOXHTENU: 91 =7 -13. Ilpu
pasJIoKeHUHM HA TPU pasHBIX MHOXXUTEJIS [Ba M3 HUX 6osblie 1. 3HAYHT,
3TO 7 U 13, a TpeTHil MHOXXUTeJb paBeH 1. Mix cymma paBHa 1+ 7 +13 =
=21.

A3.3. Omsem: HU OZHOTrO.

Peuwenue. TlpegnionokuM, 4To Takoe 4HUca0 ecTb., Torga 44 paBHO
NIPOU3BEJEHHIO ero Iudp, npuueM Bce 3TH Uudphl He paBHe! 0. Ho 44
JAEJHUTCA HA NpocToe yucao 11. 3HAYMT, ecTh COMHOXHTENb, KOTOPBIH
AemmTed Ha 11. Ho Hukakad HeHy/neBasa uudpa Ha 11 He genutca. [1po-
TUBOpeYHe. 3HAUYUT, TAKUX YHUCEIl HeT.

A3.4. Omegem: 200 u 250.

Pewenue. Oba uncna genarca Ha HOZ, To ectb Ha 50. Ho HuKakoe
M3 HUX He paBHO 50, Tak Kak WHaue Apyroe zeawiochk 6bl Ha Hero. 1o
TeM Xe IpUYMHaM oba unciaa — genuteau 1000, menburre 1000. O6oum
YUIOBUAM YAOBAETBOPAOT Toubko 100, 200, 250 u 500. Bee, xpome 250,
Jemates Ha 100, Ho HOZ # 100. 3uauuT, cpead uucen a U b ects 250.
Torga apyroe yucao pasHo 200, uHaye HOK # 1000.

A3.5. Omeem: 18 cM wiu 78 cM.

Pewenue. Vi3MepyM CTOpPOHBI NpPAMOYTOJIbHHUKA CTOPOHOM KJIETKH.
[lycTb ogHa cTOpPOHaA AJMHBLI m, a Apyrasg — AJUHH n. Torna mn =77.
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U3 pasinoxenus 77 =7-11 Ha npocTble MHOXUTEIW MOXKHO MONY4YUTh
JiBa pasJio’KeHUA Ha HaTypaJibHble MHOXHTENU: 77=7x11=1x77.B
nepBOM cjydae nepuMeTp paBeH 2(7 + 11) = 36 CTOpOH KJIETOK, WIH
36-0,5=18 cM, Bo BTopoM — 2(1+ 77) -0,5=78 cM.

[3.6. Omegem: HeT.

Pewenue. B cyTkax 24 yaca no 60 MUHYT, TO ecTb 60 -24 = 1440 Mu-
HyT. [TogenuM c octaTtkom: 10000 : 1440 =6 (ocT. 1360). 3HAYMUT, JOXKAb
Jiun 6 TIOJIHBIX CYTOK U eltle 1360 MUH nocie MONyHOUH. Elle pa3 gejuM ¢
octatkoM: 1360 :60 =22 (ocT. 40). 3Ha4YHT, J0K/Ab 3aKOHYWICA B 22.40.
B 10)HBIX IIUPOTAX JaKe JIETOM COJIHIIE B 3TO BpeMs yiKe 3alllo...

A3.7. Omeem: 987 987.

Peuwiernue. 3aMmeTum, uTo 987 987 =987-1001 =987-91 13 geaurca
Ha 13. Eciiu 3aMeHUTh TpeThio LUPY Ha APYTYIO, TO K YUHCTY JOOABUT-
¢ WM yHaBUTCSA LieJIoe YUCJIO THICSY, HO He 6onee yem 7000. JonycTum,
YTO HOBOE YHCJIO TOXe AenuTcsa Ha 13. Ho Torja u gobaBKa AeJWTCsa Ha
13. OzHaKO HHMKakasA M3 BO3MOXHbBIX Z00aBok Ha 13 He genuTcsa. Cka-
xeM, 6000 =6-1000, npu aToM HH 1000, HM 0AHO3HAYHOE YUCIIO 6 He
JleNiATcea Ha npocroe 4ueo 13. [IpoTuBopeune. 3HAUMT, APYTHUX BapUaH-
TOB BOCCTaHOBJIEHUA UDPHI HET.

Kommenmapuii. B 3aHMMaTenbHBIX 3aJadax HePeJKO BO3HUKAaeT
pasnoxenre 1001 =7-11-13. Ero 1ose3Ho NOMHUTb.

[3.8. Omeaem: 0Ol.

Pewenue. SICHO, 4YTO NIPU YMHOXXEHHWH CTOIOHMKOM [Be IOCJIeIHHE
LU1¢$pel TPOU3BEJAEHNS 3aBUCAT TOJIBKO OT ABYX TOCJAEAHUX LUPp co-
MHOXHTeneil. [103ToMy OHM 6yAyT TAaKUMH 3Xe, KaK y udcaa 992900,
PacriucaB cTelleHb Kak NMPou3BeleHUE U CTPYNIIMPOBAB COMHOXHUTENN
no apa, moayuum 992900 = (992)1000 — 98011090 A mpy ymuoxeHHM
qucesl, OKaHuYMBawIMxcs Ha 01, mpou3BeJeHHe TOXe OKAaHYMBAETCA
Ha Ol

Kommenmapuii. PenieHHe HaNHUCaHO Al CEMHKJIACCHUKOB, B HEM
CO3HaTeJbHO He UCIIOIb30BAIIMCh CBOMCTBA CTEIeHel.

A3.9. Omeem: 2 xoH}eTHI.

Pewenue. TlycTh 1eCTON rocThb IPUILEN, KOTJa OCTANOCh X KOHOET,
TOTZA NATHIN — KOTZa OCTAIOCh X + 4 KOHGETHI. [T0CKOBKY T10 YCJIOBHUIO
X +4 penurtces Ha 4, X Toxe aeaurtcs Ha 4. Ho eille 110 yC/IOBHIO X AE€IUT-
¢ Ha 5. Tak Kak 4 ¥ 5 B3aMMHO NPOCTEHL, X AeJUTCA U Ha 4-5=20. Tax
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KakK x <40 (4actb koHpeT 6bUTa yKe chefeHa), monydaeM, uTo x = 20.
[Mozenuns 20 Ha 6, noMyyrM B ocTaTKe 2 KOHbeTH!, KOTOpble BUHHM IIpHU-
JeTCA CbECTb.

Zna npudup. OcTanock NpOBEPUTH, YTO YCIOBHA 3a4a4U HEIIPOTHUBO-
peuMBLl. JleHCTBUTENbHO, A1 TpeX rocrei ocrasasoch 20+ 4+ 3 =27
KoH®eT, YTo KpaTHO 3.

A3.10. Omeem: ga,a=1,b=3.

Kpamuxoe peutenue. Haubonpumnit o61uii Aeaurens romagen JByx
npssMoyronpHUKOB HOZ[(49 - 51,99 - 101) = 3. A OH Je/WTCA Ha IJIO-
maab KapToHKH. [Toatomy a=1,b=3.

A3.11. Omeem: 16 oxtabpsa 1963 roza.

Yxasanue. Eciy ABe JaTel OTIMYAIOTCA POBHO HA 4 roja, MeXxJy HU-
MH IIPOXOZUT POBHO 4-365+1=1461 xeHb.

A3.12. Omsem: HOK(1, 2, 3, ..., 9) =2520.

Pewernue. O6o3nauum BacuHo uucio v. HTobbl yraawiBaTh HaBep-
HAKa, Bce HO/Ipl yMcia v ¢ OJHO3HAYHBIMU YHCJIAMH JODKHBI ObITH
pasaudHbL. C Apyroit ctopoHel, HO/l ¢ 0fHO3HAYHEIM YHCIOM He 60ib-
ure atoro uuena. HOZ(v, 1) =1; HOA(v, 2) < 2 u He paBeH 1, 3HA4YHUT,
HOZ(v, 2) = 2. Aranornuydo HOZ(v,3) =3, ..., HOA(v,9) = 9. Ho
HOZ(v, k) =k, Tonbko ecnu v Jeautcsa Ha k. Mtak, v Jenurca Ha
KaX/Joe M3 OJHO3HAYHLIX 4ucesl. HauMeHblllee Takoe YUCIO — 3TO
HOK(1, 2, 3, ..., 9) =2520. Yucno 2520 NOAXOAUT: OHO JETUTCS Ha KaX-
J0e U3 OZHO3HAYHBIX, NO3TOMY B OTBeT IleTs 06s3aTeNbHO Ha30BET
CBO€ YHCJIO.

A3.13. Omsem: 1, 11, 77.

Peuwenue. Bee uncia, a 3Ha4MT, M UX cyMMa 89, AeyATcsa HA HAUMEHb-
wee U3 HUX. Ho 89 — npocToe yucio, noaTOMy HauMeHblllee U3 3THUX
Tpex yucesn paBHo 1. Torza cymma napel ocTaBUIMXCS YMCea paBHa 88 =
=§8-11. JdTta cymMma JenuTca Ha HauMeHbllee YUCIO Napel. JTO YHCIO
HEe4YeTHO U He paBHO 1, 3HaUUT, paBHO 11 (ZpyTUX HEUYEeTHBIX AenuTenei
y uicia 88 HeT). Tpetbe uncio paBHo 88—11=77.

A3.14. Pewenue. 29 denpans ciayqaercs 1 pa3 B 4 roga. 3HauuT, 3a
28 jleT CIyYUTCS POBHO 7 BUCOKOCHBIX AHEH U 28 - 365 OOBIYHBIX AHEH.
U 1o, U Apyroe AenuTcA HA 7. 3HAYUT, NpONJET 1ie10€e YUCIO HeJeb,
[I03TOMY ZIeHb HeJ e/ He UBMEHUTCS.

A3.15. Omeem: Her.
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Pewenue. B cnoBe BcTperwich 10 pasHbix 6ykB, U3 HUX E BcTpe-
TWIach 4 pasa, a OCTajlbHble MO pa3y. B3fiB kaxAyl OyKBy IO pasy
M 3aMeHHB HUX Ha UMphl, monydyuM cymmy uudp O+ 14+24+3+4 +
+5+6+7+8+9=45. K Hell Hal0o A0GABUTb YTPOEHHYIO CYMMY
uudpsl, kKoTopas 3aMeHHUT 6ykBy E. Oba ciaraeMbIxX AensaTcs Ha 3, 3Ha-
4YUT, U CyMMa Ludp monydeHHoOro yuciaa geautcs Ha 3. Ho Toraa mo
MPU3HAKy JeJIMMOCTH M YHCIO AEIUTCA Ha 3. A Tak Kak OHO fIBHO He
paBHO 3, OHO He MpocToe!

A3.16. Omeem: 31, 44, 44, 44, 57.

Pewenue. ina xaxzaoro anpb6oma BhINMULIEM YHCIO doTorpaduil B
HeM. Cpeay 3TUX YHUCEN eCTh OJMHAKOBble (MHave, H0OaBIsAA OZHO K
OCTajIbHBIM, MOJTYy4YHIK Obl YeThipe pa3Hble cyMMbl). CymMMa ABYX OJU-
HaKOBBIX YHCeJ] — YHUCJIO YETHOE, TO €CTh MOXeT OBITh PABHO TOJBKO
88. Ho Torza Bce oAMHaKOBbIe 4HMcjla paBHH 44. Teneps SICHO, YTO HET
ADPYTHX YeTHBIX YHucesl, KpoMe 44 (MHade BMecTe ¢ 44 He nojyduM 88).
HeyeTHasa cymMa nonydaerca c10KeHHEM HEYETHOro Yucjia ¢ YeTHHIM
4yuciaoM 44. YV Hac ecTb JBe HedeTHble CyMMBI 75 U 101, mosTomy ecThb
U HeyeTHBIE Yucaa 75 —44 =31 u 101 — 44 = 57. Kax/J0e BcTpeyaeT-
€A1 POBHO IO pasy, TaK Kak IIOBTOPATHCA MOTYT TOJBKO YeTHBIE YHCIIA.
Otcoza oTBeT.

[3.17. Omgem: MoOryT.

Peutenue. Hampumep, 159999 u 160000: 1 +5+94+94+9+9=42,
1+6+0+04+04+0=7.

ITlymb K peweruro. O6bIMHO, YBETHYHB YUCJIO Ha 1, MBI YBeJTMYUBAEM
ero nocjejHiow uudpy Ha 1, mosToMy cymMMa yBeMuHTCA Ha 1. 3To HaM
He IIOAXOAMT: Je/AlliMecd Ha 7 YHcjla He MOTyT oT/indaThes Ha 1.

IIpu nepexozie yepes AecsTOK Ha 1 BhIpacTaeT mpeAnociaeAnssa qud-
pa, a nocaefHAA undpa 13 9 npeppamaercs B 0. Cymma nudp ymeHba-
eTcs Ha 8 M Temepb Ha 7 He geauTca. ONATb He NOAXOIUT.

Ecnu 4uc/lo oxaHYMBAMOCh HA HECKOJIBKO AEBSITOK, TO BCe OHHU 3a-
MeHATCA Ha 0, a nmpeapiayiias nudpa yeeanyrsaeTca Ha 1. B neiom
cymMa uuép ymeHblIaeTcs Ha 9k — 1, rae k — 4ucsio aeBaTox. HaM Ha-
A0, 4To6b1 9k — 1 Aeaunock Ha 7. ITO BO3MOXHO IpH k = 4. OcTanoch
nozo6pathk LUHUGPHI TaK, YTOOB YKCIO OKAHYHMBANOCH HA 4 HY/SA, & CYyM-
ma uudp genunack Ha 7. [Toaxoaut 160 000.

A3.18. Omsem: He MOXeT.

59



3. AEJIJUMOCTb U OCTATKH

Pewenue. Tak kak CyMMa YHCJAUTEIA U 3HaAMeHATe/ I YeTHA, OHU OJTH-
HakKOBOM 4YeTHocTH. Ho 06a yeTHbIMU 6BITb HE MOFYT, HHaue ApoOb
COKpaTHMa. 3HAYUT, 3HaMeHaTeNMU HalluX Apobeil HeueTHH. 3a o6
3HaMeHaresb Bo3abMeM HOK 3Tux 3HaMmeHaTeneil, oH Toxe 6yeT HeyeT-
HbIil. Ecu apo6b mocsie caoxxeHust YUCUTEeNed MPUAETCS COKPaTHTD,
3HaMeHaTe/b Bce PaBHO OCTaHeTCs HedeTHHIM. [1o3ToMy 3HaMeHaTesb
He cTaHer paseH 20, ¥, B YaCTHOCTH, CYMMa He MOXXET CTaTh PaBHOH
17
20°

A3.19. Omeem: 142 857.

Pewerue. O603Ha4MM yepes x MocieqHIo uudpy, a yepes Y — yuc-
710, o6pa3oBaHHOe NMepPBBIMU NATHIO LHppamu. Toraa 10Y + x — Ucxoa-
Hoe 4nciio, 100000x + Y — ymnciio nocsie nepeHoca NUQPhI, U BHITOIHE-
HO cooTHolleHHe 100000x + Y = 5(10Y + x), wiH, 4TO paBHOCWILHO,
99995x = 49Y & 14285x = 7Y. JleBast yacTb AejuTcd Ha 7, HO 14 285
Ha 7 He JeNnTCs, N03TOMY X AenuTtcs Ha 7. Ho x — HeHysneBas uudpa,
3HauuT, x =7. Torma Y =14285.

[43.20. Omegem: 2, —2, —4.

Pewenue. Tlyctb a = bc, b=a +c. fIcHO, YyTO BCce 4YMCIa HEHY/IEBbIE,
HHaye cpefy HUX OyayT paBHble. Tak Kak a JeJIMTCA Ha ¢, yucao b =
=a + ¢ Toxe AeIuTCA Ha ¢. Tak Kak a JeauTcesa Ha b, uMciio ¢ =a —b Toxe
Jaenurcs Ha b. TlockonbKy b M ¢ iensTcs ApyT Ha Apyra, HO He PaBHBI,

OHH OTJIMYAIOTCA TOJNBKO 3HAKOM: ¢ = —b. IIoaTOMy a=b—c=2b uc=
=} =2.Toraab=—2,a=—4.

A3.21. Peuwenue. Cpeay 18 moapss uayuux duces HalZeTca YMCIo
N, pensiieecst Ha 18. JleWicTBUTE/NLHO, HAJeM OCTAaTOK OT /JleJIEHHUA ca-
MOTO NepPBOTro YyHcia Ha 18. CaBHrasich K cyieayiomemy, 6yeM yBeauyu-
BaTh OCTATOK, TOKAa OH He jgopacTteT /0 18 (4yuces HaM XBaTHUT). 3TO U
6yzeT uckoMoe ynciao N.

Yucno N genutcs Ha 18, 3HauuT, AeanTcs Ha 9 » Ha 2. Torga no npu-
3HaKaM JieJIMMOCTH ero cymMMma 1udp aenurcs Ha 9. Ecsiu N TpexsHavHo,
ero cymma 1iuép Menbiue 27 (999 He NOAXOAUT KaK HEYETHOe). 3HAYMT,
cymma uudp uyucna N pasHa 9 wim 18, u N Ha Hee JelUTCs.

3ameuarue, PaxTHYeCcKU B epBoM ab3alle foka3aHo Hosee oblee
YTBEPXKAEHUE: CPeIN N TOCIeA0BATENbHBEIX YHCEN €CTh YUCIIO, AeAllle-
ecs Ha n.
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A3.22. Omeem: 14 x 16.

Pewenue. TUiolagb OTIIOKEHHOr'O MPAMOYTOJIbLHUKA paBHa 18- 18—
—10 x 10 = 224. Pa3noxXHM ee Ha NPOCTHIE MHOXUTeNH: 224 =25 7.
3HAYUT, AJIMHA OAHOU U3 CTOPOH OTJIOKEHHOTO MPAMOYTOJbHUKA KpaT-
Ha 7. OHa He 6osblue 18, moaToMy pasHa 7 wiu 14, Ho ecin oHa paBHa 7,
TO Apyras CTOpoOHa paBHa 32, yto 6onbire 18. [MpotuBopeune. [ToaTomy
HIpUBEAEHHBINA OTBET €ANHCTBEHHBIH.

[3.23. Omeem: MOXHO.

Pewenue. HanipumMep, B IEpByIO TpyIily IIOMeCTHUM yHcaa 1, 1006 u
2012, a B ApyryI0 — BCe oCTa/lbHbIe. JJOCTaTOYHO IPOBEPUTD, YTO CyMMa
Yyces ITepBOM TPyNIIH, CIOXKEHHAsA C UX IIPOHU3BeJleHHeM, JacT CYMMY
Bcex urces oT 1 10 2013. CymMa Bcex yuces — 3TO cymma apudpmeTHye-
CKO¥ IIpOTrpeccuy, oHa paBHa

2013-2014

5 =2013-1007.

A cyMMa rpymnsl IUTIOC ee IPOM3BeAeHHe PaBHA
1+1006+2012+1-1006-2012=(1+1006)(1+2012) =1007-2013.

A3.24. Omeem: a) 44 yucna; 6) oTpUlaTeNbHBIX OOJbILIE.

Pewenue. IlycTe cpef HAaNMCAaHHBIX YUCENT p MONOXUTENBHBIX, N
OTpULIATENbHBIX U 2 Hylei. Cymma Habopa uyucen paBHa KOJIMYECTBY
yucesl B 3TOM Habope, yMHOXXEHHOMY Ha ero cpefHee apudMeTHYECKOe.
3HauMuT, CyMMa INOJOXKHUTEJbHbIX paBHa 4p, CyMMa OTpHILATEJbHBIX
paBHa —8n, a cymMa Bcex paBHa —3(p +n+ z). Ho o61iyto cyMMy MOX-
HO NOCYUTAThb U BTOPBLIM CIIOCOGOM, CJIOXKUB CYMMBI IOJIOXKHTENbHBIX,
OTPULIATENbHBIX KW HyJeBbIX. [losy4yuM ypaBHeHue —3(p + n + 2z) =
=4p—8n+0.

a) B mpaBo#l 4acTH KaxJoe cjaraemoe JelUTCS Ha 4, MO3TOMY U
nepas 4acTh AeJUTCA Ha 4. Ho 3 — HeueTHO, mMoaToMy Ha 4 AenuTcs
p +n+ z—KonudecTBo lenwlx yucen. Cpeau uucen, Goapmux 40, HO
MeHbIINX 48, Ha 4 JeUTCcAa TONBKO 44. MTak, HanmMcaHo 44 yucia.

6) PaBeHcTBO —3(p +n+ 2) =4p — 8n MOXHO Mepenucarh Kak 5n =
=7p+3z. O1croga Sn = 7p > 5p. [loatoMy n > p, TO eCTb OTpHLIATe/Nb-
HBIX Yyuces 6osblile, YeM MOJIOKUTETbHBIX.

[3.25. Omsem: a) HeT; 0) Aa.
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3. JEJTUMOCTb H OCTATKH

Pewenue. a) Ecyiu nocsie10BaTe1bHOCTb COCTOUT U3 IBYX WIEHOB d U
13a (B npon3BoibHOM NoOpszke), To a + 13a = 3345. YpaBHeHue 14a =
= 3345 He MMeeT pelleHHH B HaTypaJbHBIX YACIaX, TaK kak 3345 Ha 14
He fenauTcs. [ToaTroMy nocaes0BaTeIbHOCTh HE MOXKET COCTOATh U3 ABYX
YJIEHOB.

6) [Tocnen0BaTEILHOCTh MOXKET COCTOSITh U3 TPEX WIeHOB: 223, 2899,
223. JericTBUTENBHO, 22313 =2899,

Ilymb k pewenuto. IlycTb caMblii MajleHbKUH WieH paBeH a. Toraa
ero cocesl paBeH 13a. TpeTuil WwieH MOXeT OHITb paBeH a (MOPAAOK
a, 13a, a), 1u6o 13a (nopsaznok 13a, a, 13a), 1ubo 132%a (mopszok a,
13a, 13%a wm obpaTHbIi1). COOTBETCTBEHHO, CyMMEI paBHBI 15a, 27a
1160 183a. IpupaBHUBas CyMMBI K 3345, nony4yaeM, YTO LiEJIOYMCIEH-
Hoe pellleHye eCTb TONbKO Y YpaBHeHUA 15a = 3345, oHO U JaeT Hail
€IUHCTBEHHLIN NIpuMep.

[3.26. Omsgem: a) 160; 6) xa; B) 10.

Pewenue. a) Kaxxnoe v3 uncen a, b, ¢, d 0AHO3HaYHO WIH ABy3Ha4-
HO, TIO3TOMY €ro MOXXHO €IMHCTBEHHBIM 06pa3oM IpeACTaBUTh B BUJE
10x + y, tae x u y — undpsl. [IpeactaBum Tak a, b, ¢, d: a=10a’ +a”,
b=10b"+b", c=10c +¢”, d =10d’ + d”. Toraa 1000a + 100b + 10c +
+d =10(1000a’ + 100b’ + 10c¢’ +d”) + (1000a” + 100b” + 10¢” +d") =
= 10P + Q. Kak BuzuM, yucio P B nepBoit ckoOke 3anucpiBaeTcs ug-
pamu a’b’c’d’, a yncio Q Bo Bropoi — nudpamu a”’b”c”’d”. Tockos-
Ky 10P < 1595, umeem P < 159. Ilpu no6oM 3HaueHuu P ot 0 g0 159
uudpsl a’, b’, ¢/, d’ onpeaenstorcs oaHo3HauHO. Ecin usBecTHO P, TO
u3BeCTHO U Q = 1595 — 10P, u ero uudpn a”, b”, ¢/, d’’ Toxe onpege-
7ieHBI 0HO3HauHo. Hanpumep, npu P =134 umeem a’' =0, b’ =1, ¢'=3,
d=4,Q=1595—10-134=261, otkysa a”’ =0, b"=2,¢"=6,d" =1
na=00=0,b=12, c=36,d=41. Tem cambim, HiMeeM 160 BapraHTOB
JUIA BCEX BOCbMH IUdp, a, 3HA4UMT, U AJ4 yHcen a, b, c, d.

6, B) B mpezbIAyIeM MyHKTE I0Ka3aHO, 4YTO YUCIO BAPUAHTOB PaBHO
4yUCJTy 3HaYeHU yucia P, a OHO ITpHHUMaeT Bce 3HayeHud oT 0 10 [ﬂ

10
(3mechb KBaZpaTHble CKOGKM O3HAYAIOT IleJyI0 4acTh uMucia). Yucna N,
JJ1A KOTOPBIX [f[—o] =159, aator 160 BapranToB. Takux uncea posHo 10:

1590, 1591, ..., 1599.
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Jlpobu citoXKHee LeMblx YHces MpeXxJe Bcero U3-3a HeOAHO3HaYHO-
CTH 3anucH. BaXkKHO HayYyHTh MIKOJBHUKOB pasjnyaTh 3alluch ApobU U
ee 3Ha4YEeHHE.

Vaymas ot uesbix yuceja HHTYWIUA He Bcerja MpUMeHHMMa IpH pa-
6ote ¢ Apobsamu. YToOs! BbIpaboTaTh HOBYIO MHTYMIMIO, ITOJNE3HO Ha-
YUYHUTBbCA CBA3BIBATh APOOH U 1iesble Yuciaa. Kpome Toro, moMoraet Boc-
NpUATHE 3HaueHUA Apo6u Kak JONH, TO eCTh YaCTU HEKOTOPOTO L{eJIOT0.

Hazo moHUMaTh, 4TO Z0H, CpeAiHUe apudMeTHIecKre, IPolieHTHhIe
coAepaHUA U Jaxke TeMIepaTypa — BeJUYUHbl OTHOCHUTe bHble. OHU
TONIY4alOTCA /leJiIeHHueM HEKOTOpOl CyMMapHOM BE&JIMYMHBI Ha KoJlH4e-
cTBO. B 3a71ayax Ha OTHOCUTE/IbHBIE BEeIMYHHBI 3TH CyMMapHble BeJU-
YUHBI («4UCIUTENN» U «3HAMeHaTeu») BCerAa NMpUCYTCTBYeT (MHOrAa
HeABHO). U ec/tM OTHOCHTEIbHBIE BEJIMYMHBI TaK 3aIIPOCTO He CIOXKUILb,
TO, TIepeiisl 3a CYeT YMHOXEHHA K CyMMapHBIM BeTHMYUHAM, MOXHO Oy-
JIeT UX CKJIaJbIBaTh U BEIYHTATh «b6e3 pHUcKa», a yXK IIOTOM JieleHueM
TIOJTyYUTDh UTOTOBBIE OTHOCHUTE/NbHBIE BEIMYHHBI.

CoxpaljaTe Win HeT? 3anuck ¥ 3Ha4YeHHE APo6HU

Y uenbIx uxces 3anmuch OAHO3HAYHA, a ¥ Apobel — HeT. MHOTHX yue-
HHUKOB 3TO cOHBaeT ¢ TOJKY, ocobeHHO moHauany. TpebyeTcs Bpems,
39
2°6’
YrobBl YMEHBUINUTh HEOAHO3HAYHOCTh, MIKOJbHbBIE y4eOHHKH peKOMEH-
AY1oT Apobu cokpaiaTh. HekoTophle yunuTeNns UAyT Jajblle, IpaKThye-
CKH oOBABJIAA HeCOKpalleHHble ApoOU «HE3aKOHHBIMHU». B pesynbrare
LIKOJIBHUKY HAaYHHAIOT OLIMOOYHO CYHUTATh, YTO U B aarebpe Apo6H
y?Ke COKpalleHbl, ¥ IIPY paBeHCTBe Apobeil MpUPaBHUBAIOT YUCIUTEND
K YHCJIHTENI0, a 3HaMeHaTe/Ib K 3HaMeHaTeo.

Jlyuille cpa3y MpUYYUTb YYEHHKOB, UTO y APOGU €CTh 3anuch U 3Ha-
YeHue, ¥ 3TO He OHO ¥ TO JKe. 3aMCh Mbl MOYKeM BBIOHpaTh, KaK HaM
yao6HO (IlepexoguTh OT AeCATUYHOU ApoOU K OOBIKHOBEHHOH, OT CMe-
IIaHHOH Apo6U — K HelpaBWIbHOMU, COKpALATh WIH JOMHOXATh YHC/TH-
Tesb ¥ 3HAMEHATeMb Ha OHO YMC/I0), a 3HaueHHe TP 3TOM He MeHseT-

yTOOB! TIPUBBIKHYTb, YTO 1%, 1,5 u 150% —3TO 0AHO U TO Xe.
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cs. IIpuBbIYKA K HEOZHO3HAYHOCTH 3aMKCH TIPU HEU3MEHHOCTH CYTH T10-
MOXET BIIOC/IEICTBUU NpeoOpa3oBbIBaTh YPABHEHUS B PABHOCHIIbHBIE,
BbIOMpaTh YA0OHYI0 U 1le1eco06pa3Hylo 3aMMCh MHOTOWIEHOB U GYHK-
1Mt U T. 1. BelpaboTaTh NPUBEIYKY pa3/in4aTh 3alMCh K 3HAYEHHE MOX-
HO Ha 3ajadax, rie uieTt pabota UMEHHO C 3alUChIO Apo6u.

4.1. Yepenaxa npormnosizaeT BOKpYT KJIyMOBI I10 YaCOBOM CTpesike 3a
MoJITOpa Yaca, a NpOTHUB 4acoBOM — 3a 90 MUHYT? OOBACHUTE pa3HULLY.

Pewenue. Hukaxo# pasHULBI HeT, pa3inyaeTcsl TONbKO 3aIUCh Bpe-
MeHH. ITo 3HaveHnuo 90 MMH U 1,5 yaca —3TO OHO M TO e BpeMs,
TO/ILKO B Pa3HbIX eAUHUIAX UBMEPEHUA.

4.2.Y 1ByX MpaBWIbHLIX Apobeit uncauTenn 6onbiie 1000. ¥ nepBoit
3HaMeHaTeab Ha 3 6osblie YMCIUTENs], a Y BTOpoit — Ha 5. Moryr iu
npobu OBITb paBHLI?

Omeem: MOTYT.

3000 5000
Pelui:;gg Hampumep, 5555 ¥ ooz Ob6e npobu nocse coxkpauleHnda
PaBHHI 7457 -

IMymb x pewenuro. JocTaTOUHO B3SITh ApOOb C JOOBIM YHUCIUTENEM,
6onpiuM 333, U 3HaMeHaTteseM Ha 1 Gosblile YUcauTeNs. JJOMHOXUB
YUCMTE/Ib M 3HAMEHATeNb Ha 3, MOJy4duM pasHULy 3 MeXxJy HUMH, a
JOMHOXUB Ha 5 — pasHuly 5.

4.3. IIpousBeseHue fecsATH OOBIKHOBEHHBIX Apobeit paBHO 1. B kax-
0¥ u3 Apobelt 1U60 YHUCIUTEND, TU60 3HaMeHaTeNlb YBEJIUYWIN Ha 1
TaK, YTO NpOM3BeneHHe He U3MEHWI0Ch. Kakoe HauMeHblllee Koahye-
CTBO YHC/IUTEJEA MOTJIO OLITE YBEJIHMYEHO?

Omeem: OIMH YUCJIUTEND.

Pewenue. Ouenka. COBCEM He M3MEHATh YMCIUTENU HEBO3MOXHO,
TaK KaK, YBeJIWYMBasd TOJbKO 3HaMeHaTeslH, Mbl 00sA3aTeNbHO YMEHb-
LIMM 3HauyeHHe MpoH3BeJleHHs.

IIpumep. PaccMOTpUM TIpOU3BeneHHeE

12710111213141516171

3 10 11 12 13 14 15 16 17 9

YBeNMUUUM YMCAUTENb TIepBoil JpoOU M 3HaMeHaTelu OCTalbHBIX ApO-
6eii Ha 1. [Tonyyum

227,10 11 12 13 14 15 16 17 4
3 11 12 13 14 15 16 17 18 10
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Ilyms x pewerurw. [Tokaxxem, KakuM 00pa3oM MOXXHO IOCTPOUTH Ta-
Koi npuMep. Tak Kak npousBeZeHue Apobed paBHO 1, TpoH3BeseHUe
yucauTenel Apobeil paBHO NPOU3BEAEHUIO VX 3HAMEHaTeeH. YBeiye-
HUE COMHOXUTEJNA X B OHOH YaCTH 3TOTO paBEeHCTBA HA 1 MPUBOJAUT K
YMHOX€EHHUIO NTPOU3BeJEeHUsA Ha XXLI 3Hauur, Jgobapiesre no 1 k ge-
BATH COMHOXUTENAM B JPYTOM 4acTH paBEHCTBA JAOMKHO IPHUBECTH K
TaKOMY K€ pe3yJIbTary.

Jl711 TpOCTOTHI Bo3bMeM X = 1, Torga Tpebyercs noaobpaTh AEBAThH
HaTypaJbHBIX YHCeN TakK, YTOOBI 1TOC/Ie YBeIWYeHUA KaXKJOTO0 U3 HHUX
Ha 1 ux npousBeJeHue Obl YBEJTUYHIOCH BABOE. JIJisl 3TOr0 AOCTATOYHO
B3AThL YMcIa OT 9 Ao 17. [locie yBennyeHUs NoaydaroTca yucaa ot 10
Ji0 18, TO eCTh NOYTH BCe COMHOXUTENHN He U3MEHSATCA, TOMbKO 9 3aMe-
HUTcA Ha 18. B kavecTBe 3HameHaTens ApoOU ¢ YHCIUTENEM 1 MOXKHO
B3ATb Jit0OOe HaTypajibHOEe n > 1, TOrga YMCAUTeNb OAHON U3 Apobeit
JoJDKeH ObITh paBeH 9n. B HameMm cayuae n = 3. CyleCTBYIOT U ApyrHe
NpUMepHI.

[Tepecyer B 1iesIble

Hepeako aeHcTBHA ¢ OOBIKHOBEHHBIMU APOOAMH MOXKHO 3aMEHHTD
Ha JeHCTBUA C HeJBIMU YHCIAMH 3a cyeT Bhibopa Apyroi, Gosee moaxo-
Asuled eAUHMLBI U3MepeHUA. A Ha Le/bIX YUCIax HHTYULHSA paboTaeT
Jly4dilie ¥ OlMOO0K BbIYUCIEHHS MEHBIIIE,

4.4. Manblln MOXeT CbeCTh TOPT 3a 6 MUHYT, a Kapiacon —3a 3. 3a
CKOJIBKO MMHYT OHH CheZsiT TOPT BMecCTe?

Omeem: 3a 2 MUHYTHI.

Pewenue. Pazgenum Topt Ha 6 paBHBIX KyckoB. Torga Mansii cheaa-
eT 1 Kycok B MHHYTY, a Kapsicon — AiBa. BMecTe oHHM chearoT 3 KycKa B
MHHYTY, HO3TOMY 6 KyCKOB CheJIT 32 2 MUHYTHI.

4.5. B cTpaHe MMeT XOXK/JeHHe MOHEeTH B 1 AUHAap, a TakKe B -i— " %
AviHapa. ['oCTb )XW B TOCTUHHIIE W NIATWI KaXXIbIH JIeHb OIHY U TY XKe
CYyMMy, fojlydas NpU4YrTalollytocs ciady. BHadane y Hero 6bu1 1 AuHAap.
Mor i1 rOCTb IPOXUTH B rocTuHUIe 10 aHeit?

Omeem: Mor.

PleLueHue. Tlycte B AnHape 12 aupxeMos. Toraa % AWHapa = 3 fupxe-
Ma, ¢ AMHapa = 2 fupxeMa. DTHMHU MOHETaMH MOXHO HabpaThb Jroboe
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LeJioe YUCI0 JUPXEMOB HauKUHas ¢ 2: 4eTHoe — ABOHKaMH, HeueTHOe —
OJHOH TPONKOH, ocTaNbHble ABOHKH. [ocTh Mor mwaTuTh 10 qHeH o o4-
HOMY JUDXeMYy, OTAaBasA BCe, YTO Y Hero ecTh, W Ioaydas cAadu Ha 1
AUpXeM MeHblIe. B KOHIe ¥ Hero octaHeTcsd 2 AUpxema.

4.6. IIpuBeauTe IpHMep 5 pa3aINYHBIX OOBIKHOBEHHEIX Apobel ¢ uuc-
auTeneM 1, yTo6bl cyMMa /ABYX M3 HUX ObUTa paBHAa CyMMe OCTabHBIX
Tpex.

omeem: +4+1=21 1,1

6 2 12 4 3

Pewenue. Ecnu Takue 1po6by HaLUIUCh, IpUBEJEM HX K ob1ieMy 3Ha-
MeHaTtenro. Toraa cymMma AByX 4ucauTened 6yJeT paBHa CyMMe Tpex
Apyrux. Ho mpuMep, rae cyMMa AByX HaTypaibHBIX YMCeJl paBHa CyMMe
Tpex APYrHMX U BCe 5 yMces pas/iMyHBl, MPUAYMaTh HETPyJHO: 2+ 6 =
=1+ 3+ 4. Ocrajnock nozobpath 00UHIT 3HAaMEHAaTeNb TaK, YTOOHI MO-
CJle COKpalleHHUs Bce YUCInTeNd 6putH paBHH 1. [TogofaeT HauMeHblee
obuiee kpaTHoe uucen 1, 2, 3, 4, 6, To ectb 12. ViTak, y Hac ecTb paBeH-
CTBO

1 1,1

2.6 _1_.3
T2 1Rt

4
1212 +
JWIM, TIOC/Ie COKPAILeHHUS,

12 12’

1,11 ,1,1
6tTa=12T3 73

CwMm. Takxe 3agauu /14.4, [14.12, /14.17.
JoJis nesoro

IIpu pemieHMH 3aa4 € NPAKTHYECKUM CO/IepXKaHHeM JIydlile BOCIIPH-
HHUMaThb Apo6b Kak 0oJ10, TO eCTh OTHOLIEHHE YacTH K LieoMy. BaxkHO
TO/BbKO IOMHHTb, YTO JJIA pa3HbIX Apobeil uenoe MoxeT 6bITh cBoe. [To-
JIe3HO BBECTH €AMHULY HU3MepeHUS, B KOTOpON MOXKHO BBIPa3UTb BCe
yacTH U Ueinsle. Toraa nepecyeT Ao IPH U3MEHEHUH 1ieJIoro He OyzeT
BBI3bIBAaTh 3aTpyAHeHHH. Kak U paHblue, Jy4iue BbIOpATh 9Ty eJUHHLY
TaK, YTOOBI BCE M3MEPSIOCH LIeBIMH YHCIaMH.

4.7. CnaBa B3s1 y TOBAapulla KHUry Ha 3 nHA. B nepBulil AeHb OH
APOYUTAJ IOJKHUTH, BO BTOPOH — TPEThb OCTAaTKa, B TPETHH — BABOE
MeHblile, 4YeM 3a fepBble JBa AHA BMecTe. Ycres i C/laBa NpoYUTaTh
KHUT'Y?
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Omeem: ja, ycrien.

Pewenue. Yci0BHO pazjieniM KHUFY Ha 12 o/JMHAKOBLIX I71aB. Toraa
B NepBbIH JeHb CaBa npodesn 6 miaB. Bo BTOpoil eHb OH IIpoues TPETh
13 6 OCTaBILIUXCA IV1aB, TO ecTh 2 riaBbl. Becero 3a ABa JHA OH Ipodes
8 m1aB, 3Ha4YMUT, B TPETUH JieHb OH npodes 8 : 2 =4 rnassl. Beero 3a Tpu
JHsA OH mpoyves 6 +2+4=12 rnaB, TO €CTh KaK pa3 BCIO KHHUTY.

Kommenmaputl. Kak gorazatbcs enuTh UMeHHO Ha 12 rnap? [la
MPOCTO MEPEMHOXXUM BCe BCTPETUBIIMECA B YCJIOBUHM 3HaMeEHaTelH...
BrpoueM, 3TO MBI B3sUTH C 3alacOM, XBaTWIO OBl MO/ENUTD Ha 6 rias.

4.8. Y Butu Ha AHe poxieHus ObUIO 4eTBepo Apy3ei. [leppoMy oH
OTjaJjl IATYIO YacTh IIMPOTa, BTOPOMY — YeTBepTh OCTaTKa, TpeTbeMy —
TpeThb OCTAaTKa, a OCTaJbHOEe MOAENMI TONoJaM C YeTBepThIM JPyroM.
Komy aocTtancs camblit 60161110 KYyCOK?

Omeem: HUKOMY: BC€ NOJYUYUIH IIOPOBHY.

Peutenue. MbIC/IEHHO pasfenyM NUPOT Ha 5 OJWHAKOBBHIX IOPLMH.
Toraa nepsomMy BUTA oTAacT ogHY NOPLHIO, OCTaHeTCA 4 MOpLUHU. HeT-
BEPTb OCTAaTKAa — 3TO KAaK pa3 oJHa NopLuA. BUTA oTAacT BTOPOMY 3Ty
[IOpUHIO, OCTaHeTcA TpU nopuuu. TpeTbeMy BUTA OTAACT TPETh, TO €CTh
OIATH OJHY NopLuio. QcTaBIIMeca JBe NOPILUM OH MOJAETUT MEXAY CO-
60l U 4eTBepTHIM. 3HAYUT, BCE TIONYYWIX POBHO MO OJHOH MMOPUUH, TO
€CTb IOPOBHY.

4.9. Tlocne Toro Kak Harauia chesa MonoBUHY NEPCUKOB U3 HaHKH,
YPOBEHB KOMIIOTa IIOHU3WICA Ha 0AHY TpeThb. Ha kakyio 4acTs (OT momy-
4eHHOTO YPOBHA) MOHU3UTCS yPOBEHb KOMIIOTA, €C/IU CheCTh MMOJTOBUHY
OCTaBIINXCA NTEPCUKOB?

Omeem: Ha 4eTBepPTh.

Pewenue. BeibepeM ualiky noaxojsuiero obbema, 4Tobbl B GaHKe
6bUT0 pOoBHO 12 yarniek koMmoTa. CheB MOJOBUHY IlepcukoB, HaTalna mo-
HHM3WIa YPOBEHb KOMIIOTA HA TPeTh, TO €CTh Ha 12:3 =4 yamku. 310
3HAYUT, YTO [OJOBHHA MEPCUKOB MO 00beMy 3aHMMAeT 4 YalllKH, TO
€CTb OCTAJIOCh TOXKE 4 YalllKy NEepCHUKOB. A KOMIIOTa OCTalI0Ch 12—4=8
Yauiek.

[onoBUHA OCTaBIIMXCSA NIEPCUKOB — 3TO 2 yauku. OHU COCTaBJISOT

2_1
3 = 3 OCTaBUIEroCcA KOMIIOTAa. 3HAYHMT, €C/IU UX ChECTD, 00 beM KOMIIOTa

ITOHU3NUTCA HAa Y€TBEPTD.
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Kommenmapuii. KpoMe paboTsl ¢ ZpoOsMH 3aZiauya CJIOXKHA elile U
T€M, 4YTO HaJ0 CpaBHUBaTh 00BEM «TBEPAHIX» TIEPCUKOB C 00BbEeMOM
«KHIKOro» KOMIIOTA.

CwM. tarke 3agavuu [2.21, /14.1, 14.3, 14.6, 4.7, [14.8, [14.11, 116.22.

ITpoueHTHI

[TponieHTEl — 3TO TOXKe Apobu. Tak, 80% = T%OG =0,8. IlpoueHTH —

3TO TOXe AOMH, MpH paboTe ¢ HUMH TakXKe BAKHO CIEJUTDb 3a U3Me-
HEHUEM Uen1020, TO eCThb TOro, oT yero Oepetcsi mpoleHT. Emte Hazxo
MOHATB, YTO yBesMdeHUWe (YyMeHbIIEHWe) Ha KaKoe-TO YUCJIO IMpOLEeH-
TOB MOXXHO CHayasa MOCYMTATh B MPOLIEHTaX, a MOTOM YMHOXUTb Ha
COOTBETCTBYIOLLYIO Apobb. Hanmpumep, ecau [letuH poct 6bu1 150 cM M
yBennuwica Ha 20%, To oH ctan 100% + 20% = 120% = 1,2 oT npexHe-
ro pocra. 3HauuT, Teneps [letsa BeiMaxan Ao 1,2-150 =180 cMm. He 3a-
6yabTe npo «agdexT nroc-MuHyc 1»: 100% Hago npubaBUTS, Aake eciin
NpUpoOCT okaszancsa bonbie 100%. Hanpumep, ecid criaMm yBeJTMYHICA
Ha 120%, To oH BHIpoC He B 1,2 pa3a, a B 100% +120%=1+1,2=2,2
pasa!

4.10. 3a 3UMy U BeCHy MeBe/ib TToxyaen Ha 20%, a IToToM 3a JIeTO U
OCeHb nonpasuica Ha 20% Mo cpaBHEHUIO C KOHLOM BeCHbL. Ctan Mea-
Beb 3a roj Tojlle Wi xyaee? Ha ckonpko nponeHToB?

Omesem: MeaBeAb NoxyAen Ha 4%.

Pewenue. Bec nmoxyzesuiero measeas coctasun 100% — 20% = 80%

OT IIpeXHero. 3HA4YMT, OH GbLI YMHOKEH Ha TS(;)_O TO ecTb Ha 0,8. Bec 1o-

ToJICTeBLIEero MeABeas coctaBuil 100% + 20% = 120% oT Beca B KOHIle
BECHBI, TO eCcThb, 3TOT BeC ObUT YMHOXeH Ha 1,2. Toro MCcXoAHBIN Bec
ObU1 YMHOXKEH CHadana Ha 0,8, a 3aTeM Ha 1,2, TO eCTh YMHOX€H Ha
0,8-1,2=0,96. Tak kak 0,96 < 1, Bec ymenbuwicA. HoBbIl Bec paBeH
96% oT cTaporo, 3Ha4HT, MeJBeab moxyzen Ha 100% —96% = 4%.

4.11. B marasuHe kuura crowia B mae 880 p. B utoHe OHa 3aMeTHO
nojenieBena, B pesyabTaTe YHCIO NPOJAHHBIX 3K3EMILIAPOB yBeIU4U-
jock Ha 120%, a BeIpyuka yBennuunach Ha 5%. CKOABKO cTOWIa KHHTA
B HIOHE?

Omegem: 420 py6.
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Peuterue. TlycTb B Mae 6bUIO IPOJAHO 5n 3K3eMIUISPOB H 34 HUX ObI-
JIo BeIpydeHo 880 - 5n=4400n py6. B utoHe 6buU10 NIpoJaHo

5n-(100% 4 120%) = 5n - 2,2 =11n 3K3eMILIAPOB.
3a HUX BHIPYYEHO
4400n - (100% + 5%) =4400n - 1,05 =4620n py6.

3HaAYUT, LieHa KHHI'Y B HIOHE COCTaBH/IA
4620n
11in

4.12. TonyaApHOCTD peMbep-MUHHACTPAa AHUYYPUH B NIPOLIIOM IOy
CHHU3WIACh Ha CTOJBKO Ke IIPOLEHTOB, Ha CKOJbKO U B 3TOM. B pe3syiib-
TaTe 3a /iBa roJa oHa CHM3mWiIach Ha 51%. Ha ckoJIBKO MPOLEHTOB B I'oj
CHIDKaJach MONYJIAPHOCTD?

Omaem: Ha 30%.

Peutenue. Kaxxapi# roj omyyiipHOCTb YMHOXKa/1ach Ha OJHO H TO e
9MCI0, IO3TOMY B Pe3y/bTaTe YMHOXKWIACh Ha KBaJpaT ducia. Celvac
oHa cocTasigeT 100% — 51% = 49% ot npesxHeit. Ho 49% = 0,49 =0,7°.
WTak, Kaxabli rofi MonyaapHOCTh cocTaBisna 0,7 = 70% oT npexHeH,
TO eCTb CHWKasack Ha 100% — 70% = 30%.

CM. Taxke 3agauu [14.15, /14.17, /14.18, 114.19, /15.19.

=420 pyb.

Cpeanue

Vcnonb30BaHue cpefHero apu$pMeTHIeCKOro MoMOraeT 3aMeHHUTh
CIOK€HHe YMHOXXE€HHEM, Bellb CyMMa paBHA [IPOM3BEAeHUIO CPeAHero
Ha YMCJIO CJlaraeMblX. A Aajiee HaJO NPOCTO CYMTATh CyMMBbl U BHUMa-
TeJbHO CJIeIUTh 338 KOJTMYECTBOM CJlaraeMbiX.

Ecnu k kaxaoMy u3 yucen Habopa npubaBUTL OZHO U TO XK€ YUCJIO
(nonoxxuTeNpHOE WIK OTPHLATeNIbHOE), TO U K CpeAHeMy apUdmMeTHye-
CKOMY NIPUOaBUTCA TO K€ YUCIO. DTO MO3BOJSAET CJIeAUTh TOJABKO 3a
Ao6aBKaMM K cpefHeMy (MM K YHUCITy, KOTOpoe OJIM3KO K CpeAHeMy),
4TO obJslerdyaeT NPaKTUYECKUE BBIYUCIEHHUS.

4.13. dyrbonbHas KOMaHAA COCTOUT U3 BpaTaps U 10 moseBbIX Urpo-
koB. CpesHUM Bo3pacT pyrbonucta 21 roj, noneBoro urpoka — 20 yer.
CKonBbKO JIeT BpaTapro?
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Omeem: 31 rog.

Pewenue. Cymma BospacToB Bcex ¢pyrbomucToB paBHa 11-21 =231,
MOJIEBBIX HUI'POKOB— 10 - 20 = 200. 3nayuT, BO3PACT BpaTapsA paBeH
231—200=231 roz.

4.14. B ceknuy 6 60KCepOB TAXeJIbIX BECOB, OCTa/lIbHbIE 24 — JIerKo-
Bechl. CpeHUM Bec Taxxes1oBeca Ha 20 Kr 6osblle cpefHero Beca 6okce-
pa. Ha ckosbko cpeHUI BeC 1erKOBECOB OTJIMYAETCA OT CPeJHErO Beca
60Kcepa, 1 B KaKyr0 CTOPOHY?

Omeem: MeHbllle Ha 5 KT.

Pewenue. OTHUMEM OT Bcex BecOB cpeHUH Bec 6okcepa. Torza cpes-
Hee 110 BceM 6okcepaM 6yzeT 0, cpeAHee no TsxenoBecaM 6yget 20 Kr;
cyMMa 1o BceM byzer 0, a cymma 1o Ts:kenopecam 6yzet 6-20 =120 kr.
3Ha4YMT, CyMMa I10 ierkoBecaM paBHa —120 Kr, a cpeiHee 110 HUM paBHO
—120:24 =-5 kr.

4.15. B marasuH 3aBe3nu 30 Kr cbipa, 3a HUM BEICTPOWIACh o4yepelb.
OTnycTUB ChIp OYepesHOMY INOKYTIATeN0, NpojaBluia 6e30ubouHO
MOJCYUTBIBAJIA CPEJHHI BeC MOKYNKH IO BCeMY NPOJZAHHOMY ChIpY U
coofIjaza, 4To ey Bce GYAYT MOKYNaTh UMEHHO IO 3TOMY CpefHEMY
Becy, TO OCTaBIIerocs ChbIpa XBaTUT POBHO Ha 10 nokymaTenen. CKOIbKO
Cblpa OCTaJIoCh B MarasvHe Tocjie NMePBbIX 5 MOKyTaTenei?

Omeem: 20 kr.

Pewenue. KonuiecTBo NpoJaHHOroO cbipa He M3MEHWIOCh Obl, eciu
65l Bce 5 nokymnaresiel Kymiiu 6b1 HMEHHO IO BHIYMCJIEHHOMY CpegHe-
MY KOJIM4ecTBY. [IpogaBas 1o CTOMBKO e ceAyolirm 10 nokynatensM,
npogazuM Bce. CpIp pacnpeenuTcsa IOPOBHY MeXAy 15 MoKynaTeIaMu,
3HA4YUT, Kaxg0oMy goctaHeTcs o 30:15 =2 kr. [loaTomy ceipa ocTaBa-
Jnoch 2-10=20 kr.

CM. Taxke 3azauy 2.8, [13.24, [14.2, [14.5, [14.9, [14.13, [16.7.

CMecH u nepesuBaHusA

LleHa 3a KWJIOTpaMM, NIPOLIEHTHOE CoJep:KaHHe CIMpTa U JaXe TEM-
nepaTypa-— BeJMYHHBI OTHOCHUTEIbHEIE: UX MOXHO BBIYHC/IATEL KaK OT-
HOIleHHe HeKOTOPO¥ BHIOpaHHOM BesnYHHBI (06lIei cTouMocTH, 06B-
eMa YHCTOrO CIIHpPTa U T.I.) K 00IIeMy KOJH4YeCTBY CMecH. Pelenue
3aZlauy 4aCTO CBOAMTCA K HUX BBIABJIEHUIO M MTOACUETY.
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[Tos1e3HO IOMHHUTD NPAsUIo OMHouleHUst 065em08 IIPU CMETUBAHUU:
€CJId TIPH CMEIIMBAaHHU 0O6beMbl OTHOCATCA Kak a : b, To oTHolleHHe
Pa3HUI] MeXAY IPOLEHTHHIM COAEeP>KaHUEM CMEeCH U IIPOLIEHTHBIMH CO-
JEPKaHUSIMH MCXOZHBIX BeIM4MH OyaeT b :a (obpaTHbiM). Hanpumep,
eC/Id CMelIaTh BOAY C COMEHOCTbIO 5% K BOAY C COJNIEHOCTHIO 1% B OT-
HomeHuH 3 : 1, TO comeHocTb cMecu b6yzeT 4%, MMOCKONbKY 3TO BTPOe
ommKe K 5%, yueM Kk 1%: (5—4):(4—1)=1:3.

4.16. B nanaTKy NpuUBe3/id ABa COPTa KOHOET C pa3HOH LeHOoM: 3 Kr
o neHe 90 pybieii 3a KiwIorpamMM M 2 Kr 1o uneHe 60 py6eil 3a KW1o-
rpamM. [To Kako IleHe Ha/Jlo IPoAaBaTh CMECh ATUX KOHPET?

Omeem: 78 py6./Kr.

Pewenue. CTOMMOCTb BCeX ITPUBE3€HHbIX KOHEeT paBHA

90-3+60-2=390 (py6.),

a BCEro NMpHUBE3€HO 5 KT KOHeT. 3Ha4MT, lieHa CMeCH («CpeZAHssa CTOM-
MOCTb KWJIOrpaMMa») pasHa 390:5=78 (py6.).

4.17. Tpu repost ¢ribMa «CaMOTOHILUKY» TOHAT CAMOTOH, KaXKAbIH
CBOUM amnmnaparoM. ¥ Tpyca TedeT XUAKOCTb KPEIOCThIO a I'PaaycosB, U
cTaHAApTHas OYTbUIb HAMIOMHsETCA 3a a yacoB; y banbeca cOOTBeTCTBEH-
HO — b rpazycoB u 3a b yacos, y BrIBajsioro — ¢ rpaAycoB U 3a ¢ YacoB.
/sl yCKOpEeHUSA Tpoliecca TepCOHAXKU HaNpaBWIM BCE LUIAHTH B OHY
6yTbUIb U HAITOJHWIH ee 3a CyTKH. KakoBa kpenocTb cMecu? (IIpumeya-
HUe: KpPeIloCTb — 3TO MPOLeHT coZepKaHusA CIIUPTa.)

Omeem: 72°.

Peuienue. TTocste 3anonHeHus: 6yTblIM TpycoM o1 YUCTOrO CIIUPTa
B Heil bygeT %0. ITycts 06beM O6yTbLTM paBeH 100 cTakaHOB MOAXO-
JAwero pasMepa. Toraa B Hell @ CTakaHOB CIMpTa. ITO KOAUYECTBO
BEIPabOTaHO 3a @ YacoB, 3HAYUT, B YacC NMPOU3BOAWICA OAWH CTAKaH YH-
CTOro cnupra (OCTalbHYIO KMAKOCTh MBI He CUMTaeM). TOUHO Tak ke
BBIYHC/IAEM, YTO KM OCTaJIbHBIC aNliaparbl NPOHU3BOJAT II0 CTAKAHY YHU-
CTOrO CIIUPTA B 4ac. 3a CyTKH (To eCcTb 3a 24 yaca) TpH amnmnapara AagyT
3-24 =72 crakaHa YKUCTOro CITMPTA, II0O3TOMY KPEIOoCTb CMecH byzeT
Lo =T72%=72".

4.18. U3 ropsiuero KkpaHa BaHHA 3aloNHAETCS 3a 23 MUHYTHI BOAOH
TeMriepaTyphbl 60°, a U3 XOJIOAHOTO — 3a 17 MHHYT BOZOI TeMIlepary-
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pbI 20°. Malla OTKpbUIa CHa4asna ropsydi KpaH. Yepes CKOJIbKO MHUHYT
OHa /IOJXKHA OTKPBITh XOJOAHBIH, YTOObI K MOMEHTY HAallOJIHEHHS BAHHBI
TeMIepaTypa BoAbl 6pu1a 44°) (MoTepsiMHu Telula npeHebpeys)?

Omeem: 4epe3 7 MUHYT.

Pewenue. [TocuuTaeMm, Ha CKOJbKO HY)KHas TeMmIlepaTypa OT/IUYa-
€TcA OT TeMIepaTyp B KpaHax: oHa paBHa 60 — 44 = 16°a1a ropsueit
U 44 — 20 = 24° s xonoaHo¥ Bofbl. OTHOIIEHWE PasHMI COCTaBJIA-
eT 16:24 =23, 3Ha4uT, OTHOIIeHHEe OOBEMOB ropsvYer W XOJI0AHOMH
BOZBl ZODKHO ObITh 06paTHBIM: 3 : 2, TO ecTh ropsyed BOJAbI HAZO Ha-

3 “
MUTb & BAHHBI, @ XONOAHON — % Tenepr BpeMeHa JIEFKO CYHMTAIOTCH:
. 3 "
ropsyMi KpaH JokeH ObITb OTKPHIT 23 - = 13,8 MMH, XONMOAHBIN —

17- % =6,8 MUH, a pa3Hulla BpeMeH paBHa 13,8 —6,8 =7 MUH.
Cwm. Takxke 3azauu J14.6, [14.10, 14.16, /16.11.

JononnurteabHble 3aga4u

J4.1. ¥ Tanu u BaHu geHer nmopoBHy. Kakyio 4acTb JeHer AO/DKeH
otnaTh Bans TaHe, uto6sl y Tanu ctasno sasoe 60nblile, 4eM ¥ BaHu?

J4.2. N3 xomange! yiien 6ackeT6oarcT pocTtoMm 192 ¢M, IpU 3TOM
CpeJHUN poCT KOMaHZBI He U3MeHWICS. YeMy OH MOXeT OBITh paBeH?

J4.3. IlpeacraseTe 1 Kak CyMMY TpeX pas3/jMYHbIX NPaBWIbHLBIX JPO-
6elt ¢ yucuTeNIMH 1.

[4.4. Jlomaab cbelaeT KOIMHY ceHa 3a 4 CyTOK, koposa —3a 6, OB-
1na — 3a 12 cyTok. 3a kakoe BpeMA CBHeAAT KOIMHY CeHa Jiollalb, KOpoBa
U OBlla BMecTe?

4.5. B knacce 20 yesnoBek caaBpany EI'3 mo MaremaTHke, a OCTaslb-
Hble 10 4esoBek — o JjutepaType. CpeiHsisi olleHKa O MaTreMaTHKe
pasHa 4,2, a no qureparype —4,5. Kakosa cpefnsia oueHka no EI'D B
LEJIOM 10 KJaccy?

J14.6. [leBATDb roI0AHBIX IIKOMBHMUIIL 33 Yac HaBUPaloT KOP3UHY KIIyO-
HUKU U HaeAawTcd AockiTa. ChITbIE MKOJIBHULBI KIYOHUKY He eZfT,
[I03TOMY HabUpaioT KOP3UHY 3a 4ac BllecTepoM. CKOJBKO TOJOZHbIX

LIKOJIbHULl MOXXHO HAKOPMUTD JAOChITa KOP3UHOM KIIYOHUKH?
. 16
J4.7. MOXXHO M OT KyCcKa BepeBKH JIMHOH 37 M OTpe3aTb POBHO
MOJIMETpA, IOIb3yACh TONIBKO CKIajblBaHUEM I1oIonamM?
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[14.8. B MmarasuH npuBe3Jy TPU Pa3HbIX MellKa ¢ caxapom. [lonosu-
Ha NepBOro Mellka BecuT B 6 pa3 6osblie, 4eM TPETb BTOPOro MeIlKa.
[losoBMHA BTOpOro Mellka BecuT B 9 pa3 60ble, Y4eM TPETh TPEThEro
Melllka. Bo cKko/IBbKO pa3 TpeTh MepBOT0 MeIlIKa TAKejlee MOMIOBUHEI Tpe-
Tbero meuika?

[14.9. Komanga A n3 5 yesnosek 1 komanaa b 13 6 uenosek urpanu
B backetbon. CpegHuli pocT KoMaHg 6bvL1 ognHakoB. Koraa Bacs nepe-
men M3 b B A, cpegHuil pocT B KOMaHJe A YBeJIMUWICA Ha 2 cM. A Kak
M3MeHWICA CpeHUH pocT B komaHze b?

J4.10. EcTb ABa OAWHAKOBLIX CTAKAaHA, B KOTOpPble HAJUTO TIOPOBHY:
B OJJUH — MOJIOKO, B Apyroil — kode. VI3 nepBoro crakaHa nepeivBaiT
JIOXKY MOJIOKA B CTakaH ¢ kode. [10TOM TIATEIbHO pa3MELIUBAIOT, U
M3 BTOPOTO CTaKaHa 06paTHO B MepBbIH [TepeNBaIOT JOXKKY Kode ¢ MO-
JIoKkoM. YTO Tenepb 6osbllie: MPOLEHT MOJOKa B CTakaHe C Kode WU
IIPOLIEHT KO¢e B CTAKaHE C MOJOKOM?

J4.11. B TecTe K KaXXZOMy BOIIPOCY YKa3aHbl 5 BApUJAHTOB OTBe-
Ta. OTIMYHUK OTBeYaeT Ha BCe BOIIPOCH! [IpaBWiIbHO. Korza ABoeUHUKY
yAaeTca CIucaTh, OH OTBeYaeT IIPAaBWILHO, & MHaye OTBeYaeT Hayraj

1
(To ecTh CpeldH HECIIHCaHHBIX BOIIPOCOB OH IIPpaBHWJIBHO OTBeYaeT Ha 5

4acTh). 3a roJ ABOCYHUK MPAaBWILHO OTBETHJI Ha MOJOBUHY BOIIPOCOB.
Kaxkyro o0 0TBETOB €My yZanoch CIIMcaTh?

J14.12. KnetuaTasa Tabnuna Ha3biBAeTCA MaruyeCKuM 951
KBaJpaToM, €C/IU BCE YHC/Ia B HEW PAa3JIHUYHBI U CyMMBI Y-
CeJl BO BCeX CTPOKax M cTonbiiax OAVHAKOBHI, HAIPUMED,
cM. puc. CylecTByeT 11 MarMueckuy kpagpart 3 x 3, 3a-
TIOJTHEHHBIM YKcIaMU, 06paTHBIMH HATypaJbHBIM?

J4.13. Koe-KTo B KJ1acce cMOTPUT ¢y TOOJI, KOE-KTO — MYJIbTHKH, HO
HET TaKuX, KTO He CMOTPUT HU TO, HU Jpyroe. ¥ noburened ¢pyrbona
cpegHU 6ass o MaTeMaTHKe MeHble 4, y Jo6uTeneid MyJTbTHKOB —
Toxe. MoxeT 1 B KJIacce B LieIOM CpeAHUM 6an no MareMaTHKe GbITh
6onbie 4? (HarloMHUM, YTO cpelHEE HECKOJIBKHUX YMCENT — 3TO CyMMa

3THUX YHUCe, JeJIeHHAA Ha UX KOJIMYeCTBO.)
A4.14. IlpeacrtasbTe Apo6b % KaK CYMMY JBYX IOJIOXUTEIbHBIX

OOBIKHOBEHHBIX Apo6eil ¢ OfHO3HAYHBIM 3HAMeHaTesleM (HalaWTe Bce
pelleHN).
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J14.15. JlecnpoMx03 pemiwi BbIPYOHUTH COCHBI B JIeCy, UYTO CHJIBHO
BCTPEBOXWIO 3KOMOroB. Ho AMpeKTOp jleclpoMxo3a BCeX YCIIOKOWI,
ckasaB: «B yiecy 99% coceH. Mbl 6yseM pyOUTb TONBKO COCHHI. [locie
pybku ux ocraHerca 96% oT Bcex gepeBbeB». CKOMBKO MPOLIEHTOB Jieca
BBIPYOUT JlecipoMxo3?

J14.16. Ectb Tpu cocyza 3 11, 4 1 u 5 11 6e3 JesneHUH, KpaH ¢ BOAOH
U 3 J1 cMpomia B cCaMOM MaJjleHbKOM cocyzie. Kak ¢ OMOIIBIO Iepe/nBa-
HUH (1 IepeMelMBaHHUA CMECH) TIOMYIHTD 6 J1 cMeCH BOABI € CUPOIIOM B
npornopuuH 1:1? (JIUTb MOXXHO M3 KpaHa WIM U3 COCyZa B APYTOM COCYA.
JIbtoT, TU60 TOKa cocyl, B KOTOPHIM JIBIOT, He HAIMOJIHUTCA, JU60 MOKa
cocyz, OTKyZa JIbIOT, HE OIyCTeeT.)

Z14.17. M. B. JJIOMOHOCOB TpaTWI OZHY A€HEXKY Ha x1eb u kBac. Ko-
rza LeHsl BRIpocau Ha 20%, Ha Ty e JleHeXKy OH npuobpeTtan noaxse-
6a 1 kBac. XBaTUT JIX TOM e AEHEXKH eMy XOTA 6bl Ha KBAC, €CJIM LIEHbI
BBIpPAcCTyT elrje Ha 20%?

J14.18. B oTkpeiTun OnuMIIMazbl ydacTBoBagn MeHee 2014 criopTc-
MEHOB, M3 HUX POBHO g5 YaCTb— PEKOPACMEHBL. Bcex cnnopTCMeHOB
MOCTPOWIH MPAMOYTONbHUKOM. OKa3aa0ch, YTO PEKOPACMEHHI eCTb He
MeHee 4eM B 44% IpOAOAbHBIX PAAOB U He MeHee yeM B 44% nonepey-
HBIX. CKOJIBKO BCEro CrIOPTCMEHOB?

J14.19. B ogHoM cTakaHe 6bu10 100 MJI pacTBOpa KMCJIOTHI, TPpUYEM
J0J1s1 KUCJIOTHI (110 06BeMy) cocTasnsna 40%, a B Apyrom — 150 mi ¢ 10-
Jieit KUCAOTH 50%. JloxkKy pacTBopa U3 NepBOro CTaKaHa INepeswii BO
BTOpPOH U TNOC/e NepEMENINBAHUA TaKyl0 XKe JOXKY IepesIWIH U3 BTO-
poro B CTakaHa B MepBbIil. B pe3ynbraTe 407 KUCIOTHI B KAXAOM U3
CTaKaHOB MO-IMIpeXHeMY BhIpakajach LeJIbIM YHCIOM IIPOLIEHTOB.

a) HaiizuTe 101M KUCJIOTH B CTaKaHax Iocjie MepenBaHui.

6) HailauTe BMECTUMOCTD JIOKKU (06bEM JIOKKHM MEHbIIe CTaKaHa).

Peniennda u YKazaHudAa

J14.1. Omeem: 3.
Pewerue. TlycTh Bece eHBTH IoAeIeHB HAa 6 OJWHAKOBLIX Nauek. To-
raa y Banu ¥ Taau ux no 3 nauku. Eciu Bana otzact TaHe OAHY MadkKy,
y Hero OCTaHeTCs TOJNbKO 2 MaykH, a y Hee cTaHeT 4 — Kak pa3 BABOE

6onbuie. Ho ofHa nayka U3 Tpex — 3TO 3 BaHUHBIX AeHer.
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J4.2. Omaem: 192 cM.

Peuwtenue. TlycTb cpeanuii pocT 6bL1 U ocTascs s. Toraa cymMMapHBIit
pocT ob6a pa3a 6bUT paBeH IPOM3BEAEHMIO § Ha YUCJI0 UTPOKOB B KOMaH-
Zie. C yXO[0M HMI'pOKa YMCJI0 YMEHBIIWIOCH Ha 1, 3HAYMT, IIPOU3BEJEeHHE
YMeHBUIWIOCH Ha $. B TO ke BpeMfA CyMMapHBIM POCT yMEHBIIWICA Ha
192 cM. 3Hagwur, s =192 cMm.

A4.3. Omeem: %+%+%
Yxasarue. 1o mpuHnuny Jupuxie ectb Apobb 6onbn1e 3, TO €CTb %—

Cymma AByx ApYTUX paBHa é, MO3TOMY OAHA U3 HUX Gorbie = 2 TO €cTh

paBHa §. WTak, BCce TpU caaraeMbiX HaXoJATCSA OAHO3HAYHO.

HA4.4. Omsem: 3a 2 AHA.

Peuwtenue. PazgenuMm komHy Ha 12 oJWHAKOBBIX cHomoB. Torza 3a
JleHb JolllaZb chejaeT 3 cHoma, KopoBa— 2, oBlia — 1 cHon. Bmecte
OHM eZAT 6 CHOIIOB B JleHb, 3HAYMT, CheJAT BCce 12 CHOIOB 3a 2 AHS.

HA4.5. Omeem: 4,3.

Pewenue. CyMmMa OlleHOK 10 MaTeMaTHke paBHa 20 - 4,2 =84, no 1u-

teparype — 10 - 4,5 =45. Torga cymMa oueHox o BceM 30 ydeHUKaM

paBHa 84 +45 =129, a cpeAHss OLIEHKA paBHa = 129 =4,3.

H4.6. Omegem: 18.

Pewenue. Pazaenvm kop3auny Ha 18 kpyxek (18 =HOK(6, 3)). Toraa
roJIofiHasA HIKOJBHMIA 3a yac HabupaeT B KOP3UHY JBe KPYXKH KIyO-
HUKH U CKOJIBKO-TO CheZlaeT. A ChITas HIKOJIbHULA HabMpaeT 3 KPyKKH.
3HaA4UT, TOJIOAHAA IIKOJILHMLA YCIIEBAET CHECTh OJHY KPYXKKY Y HAaeCTb-
cs. [ToaToMy KOP3MHON MO>XHO HAKOPMHTD 18 rO/I0AHBIX IIKOJbHHLL.

H4.7. Omeem: MOXHO.

Pewenue. Ecnu OoTpe3aTh IOJIMETpd, TO OCTAHETCA KYCOK JAJIMHBI

16 1 __ 1
29 5 HOBTOMY MOXXHO BMECTO IIOJIyMETpPa OTPE3daTh KYCO4YEK

31 2 62
AJTUHOM 6l2 MeTpa. CpaBHUM 3Ty AJUHY C TOH, YTO €CTh: % 612 32.
3ameTumM, 4TO 32 = 2°, TO €CTh HyXHBbIi KyCOK COCTaB/seT =: MCXOLHO-

25
ro, TaKy}o 4aCTb MOXHO ITOJIyYHUTBb, CJIOXKMUB UCXOLHYIO BEPEBKY BABOE,

3aTeM ellle pa3 BABOE U TaK Bcero 5 pas.

J4.8. Omsem: B 16 pas.

Pewenue. Pazgenum TpeTuit memiox (Kak SIBHO caMblli MasleHbKHH)
Ha 6 paBHBIX KY/JIbKOB (4TOObI U MOJIOBUHA, ¥ TPETh ObUIH LieJbIMHU). By-
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[eM BCe U3MepATh B Ky/bKaX, IepecYuTHBas rociegosarenbHo. Torga
TPeTb TPEThEro Melika —3TO 6 : 3 = 2; NoJOBMHA BTOPOrO MeIlKa —
370 9-2=18; uenblit BTOpoi Meniok — 3To 2- 18 = 36; TpeTb BTOpPOro
Mellka — 3To 36:3 =12; nosoBKHA NepBOro Meiika — 3To 612 =72;
LieJIbli TIepBbIM MelOK — 3T0 2 - 72 = 144; TpeTk NepBOTo Mellka — 3TO
144 : 3 = 48; nmosoBMHaA TpeThero Melka 6:2 = 3. A 48 Gonblie 3 B
48:3 =16 pas.

J4.9. Omgem: ymeHbmIWICA Ha 2,4 cM.

Peuwenue. TlycTh cpegHHM pocT B 00enx koMmaHzaax 6uu1 s. Toraa cym-
MapHbIH POCT B KOMaHe A 6bu1 55, a B b — 6s. TTocie npuxoga Bacu B A
CyMMapHbIN POCT TaM yBeJIMYWICA Ha pocT Bacu u cran 6(s + 2). Crego-
BaTesIbHO, pocT Bacu 6(s +2) — 55 =5+ 12. [ToaTOMy CyMMapHBIH pOCT B
KoMaHZe B ymeHbiwics Ha s+ 12, ctaB paBHbIM 65— (s +12) =55 —12.
Torga cpefHUH pocT cTan paBeH (55s—12)/5=s— 2,4, yMEeHbIIUBIIHCh
Ha 2,4 cMm.

14.10. Omseem: oAMHAKOBO.

Pewenue. KonmuuecTBO XXUIKOCTH B CTaKaHaX [0 ITepeJHBaHUN U 110-
CJle HAX OCTajloch IpexHUM. [IycTb B pe3yibTaTe ABYX NepelWBaHUM
U3 NepBOro CTaKaHa BO BTOPOI IOIaNo x J Moaoka. YTobbl Komuye-
CTBO »KUAKOCTH B IEPBOM CTaKaHe BOCCTAHOBIUIOCH IO HCXOAHOTO, TyAa
JOMKHO GbUIO MOTACTh U3 BTOPOTO X JT KOode (BBITECHEHHOI'O MOJIOKOM).
[MTockonpKy paBHBI obLIMe 0OBEMBI U KOTUYECTBO «YYXKOM» KUAKOCTH,
PaBHBbI U MTPOLIEHTHI.

s npudup. Ecin o6 beMbI CTaKaHOB paBHBI V', TO IPOLIEHTHbIE AOAH
Kode B MOJNIOKe U MOJIOKa B Kode 06e paBHHI % - 100%.

J14.11. Omeem: g

Pewenue. TIycTh ABOeYHHK Baca cam NMpaBWIbHO yrajaj n OTBETOB.
1
OTO MWL & HECNMCAHHBIX OTBETOB. 3HAYMT, BCErO HECIMCAHHBIX OT-

BeToB 5n. M3 HUX 5n —n =4n — HenpaBWibHBIE. 3HAYUT, NTPABHIbHBIX
OTBEeTOB TOXe 4n. VI3 HUX Ha n BacA oTBeTWI CaMOCTOATENbHO, TI03TO-
My 4n —n = 3n — cnucaj. A Bcero oH gai 4n + 4n = 8n orseros. [loia
CIIMCaHHBIX OTBETOB paBHA g—g = %

A4.12, Omeem: cylllecTBYeT.

Peutenue. PaccMOTpUM Maru4ecKui KBaJparT, IPUBeAEHHbIN B yCJIO-

BUH. YMHOXHWB BCe Yuciaa Ta6JII/II_[bI Ha J11060e€ YHUCIO, MBI NOJIYYHM HO-
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4. APOBU, JO0JIN, CPEAHHE

BBII MarvuyecKui KBaapar (Beab Bce CYMMBI PAJOB YMHOXATCA Ha TO e
YKCJIO M He TepecTaHyT ObITh paBHBIMU). BribepeM B KayecTBe MHOXH-
TeNA YUCII0 %, obpaTHOe MpoOU3BeAEHUIO Bcex yucesn Tabauibl. Toraa
KAy ApoOb MOXHO 6yZ€T COKPAaTUTh Ha YUC/INUTEb, IIOCTIE YeTo Bee
YHUCJIUTENHU CTAHYT PaBHHI 1: %,

21 9_1
9t 3-...-9> 77 9t g
3ameuarue. BMecTo Npou3BeAeHHs MOXHO B3fTh Jiroboe obuiee
KpaTHoe yuces Tabnuiibl, B YacTHOCTH ux HOK.
JJ4.13. Omeem: MOXeT.
Peuterue. IlycTh B K1acce Bcero 6 yesioBek: AHTOH, bops, Baca u Ile-
T mobsaT ¢yrbos, Bacs, Tlets, Tans u Jama — mMyapTukY, y Bacu no
maremartuke 2, y [letu — 3, y ocranbHbix — 5. Torzaa cpeguuii 6aut mo
KJI1accy (5+S+S+5+2+3):6:4% >4, a y mobureseit pyrbona u

JI06HUTENIel MyJIBTUKOB (5+5+2+3):4= 3% <4,

A4.14. Omeem: % + é

Peuterue. CxutagpiBasi Apo6y, MOXHO MPUBECTH KX K oblieMy 3Ha-
MeHaTeJIlo, KOTOPLIM paBeH NMPOU3BeJAEHHUIO 3HaMeHaTes el claraeMblX.
Eciu motoM Apobb yAacTcst COKpaTHUTh, TO ee 3HaMeHaTeNlb OyJeT Jeu-
TeJieM IPOM3Be/leHHs1 3HaMeHaTeseld. 3Ha4uT, 45 — JeJnTesb IpoU3Be-
JeHUA IByX OJHO3HAUYHBIX uKcen. Ho npousBeseHre ABYX OJHO3HAaYHBIX
He 6osiee 81. Cpeau TakUxX YHceN Ha 45 AeJUTCSA TOJIbKO CaMO YHCIO 45.
Ero MOXHO eMHCTBEHHBIM 00pa3oM MpeAcTaBUTh KakK [IpOM3BeJeHNe
OJHO3HAYHBIX: 45=5-9, CyMMa ABYX CAMbIX MaJleHbKUX Apobelt co 3Ha-

MeHaTe/sIMU 5 U 9 — 3To 1 + 1_ 14

c + § = 45, 3HAUMT, 3aMEHHTh HUKAKYIO U3
Apobeil Henb3s1, U APYTUX PellleHHi HeT.

A4.15. Omeem: 75%.

Pewenue. Jio BbipyOKH 1% siepeBbeB B jiecy — He COCHBI (Ha30BeM MX
enu). Tlocie BEIpYOKU Hx craHeT 100% —96% = 4%. Jlona enelt yBenu-
4YWiach B 4 pa3a, UX KOJIMYECTBO He U3MeHW10Ch. Ho 10719 — 3T0 Apo6b:
B YMCJIHTEJIE — YUCIO eslef, B 3HaMeHaTe/le — YUCJIO AepeBbeB B Jecy.
Ecnu 1pobb yBenuwiach B 4 pasa 6e3 U3BMEeHeHUs YUCIUTeNs, TO 3Ha-
MeHaTeNlb YMEeHbIIWICA B 4 pa3za. 3Ha4UT, ObUIO BBIPYyOJIEHO 3 Beex ae-

4
peBLEB, TO ecThb 75%.

77



4. 1POBH, NOJHW, CPEJHUE

J4.16. Pewerue. Konouky TabaULbl 03HaualOT COCTOSHUA BHavaje
U IIoCJle KaXJ0oro nepearBaHus. PasMepbl cocyoB 00603HAUEHBI PHM-
CKMMH LMdpaMy, XXUPHBIMU LHdpaMK 0603HAYEHO, CKOBKO B COCYAe
CHPOIla, TOHKUMH — BOJbI.

m 3 o 0 3 0 3 3 1 0 1,5+1,5 0 0
v 0 333 30 2 2+2 2+2 0,5+0,5 0,5+0,5 0,5+0,5
v 0052220 O0 1 1 15+2,5 2,5+2,5

[IpokoMMeHTHpPyeM nepeauBaHus. CHavyana TpaJAULIMOHHBIMU Nepe-
JMBaHHAMH NojnydyaeM 2 J BOAbl B cocyae IV. JloiuB Tyza 2 J1 CUpOIa,
MOJIYy4YHUM 4 J1 CMecH B Hy»HOH nponopiui. [lepenrus ocTaBUIMACA CH-
pon B cocyn V, 1o6asuM Tyza (¢ momoiubio cocyza II) 3 1 cmecu 1 1
Bozpl. B uTore B cocyz V nonazer 1 1 cupona, 1 1 BoAwl (y>xe cuporna
Y BOJBI IIOPOBHY), a TaKkxe 3 J1 cMecH (TOXe BOABL U CUpOIla IOPOBHY),
3HAYHUT, U TaM IOJYYHUTCA CMECh B HY>KHOH IIPONIOPLIUH.

A4.17. Omgem: XBaTHT.

Pewenue. IlycTh geHexka paBHa 5 rpomam. [locjie nepBoro mozo-
poxaHuA xj1ed M KBAC CTAIHU CTOMTb 6 rpouieil. YTo6bl CIKOHOMHUTH
HeJOCTaUMUH rpoit, JJoMOHOCOB OTKa3alcs OT MONTOBUHBI X1eba. 3Ha-
4UT, no/xjeba Tenepb CTOUT Tpoll, a KBac 5— 1 =4 rpoia. Bo Bropoi
pa3 kBac nozgopoxkaet Ha 20%-4=0,2-4=0,8 rpowa u 6yzeT CTOUTb
4,8 rpomwa. 3Ha4uT, JIOMOHOCOBY 5 rpoilieil Ha KBac XBaTHT.

J4.18. Omeem: 1980.

Pewenue. [lycTh ecTh r peKOpPACMEHOB, 1M MONlepeyuHbIX K N IPOJ0/b-
HBIX pAzAoB. Torga Bcero CI‘[OpTCMeHOB 99r = mn. Tak Kak 99r < 2014,

rojay4yaeM, 410 r < 2854 =203 99, TO ecTh r < 20. Yucio pekopacMe-
HOB He MeHbllIe YHcla apalJIe/IbHbIX PAZOB C PEKOPACMEHAMH, TO €CThb
r=20,44m u r 2 0,44n. IlepeMHOXUB 3TH [Ba HepaBeHCTBA, IONYYUM
2> 0,44%°mn = 0,44% - 99r, otkyza r = 0,442 - 99 = 19,1664, To ecTb
2 20. Utak, r =20, a Bcero y4actsoBajo 99 20 =1980 ciopTcMeHOB.
3ameuarue. MoxxXHO elle ybeAUTbCA, YTO YCIOBHe 3aJayd HeIPO-
THUBOPDEYHBO U MpH 1980 cropTcMeHax Takoe MOCTPOEHHE BO3MOXHO.
BLICTPOUM CIIOPTCMEHOB MPAMOYTOIBHUKOM 44 - 45 U nocrasum 20 pe-
KODZACMEHOB 110 AMaroHaIN oT Kakoro-Hubyap yrna. Torga 6yzeT no 20
HpO,Z[OJIbeIX Y [IONIePeYHbIX PAJOB C PEKOPACMEeHaMH, U AeHCTBUTENbHO
42;2 29>0,44.
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4. 1POBH, AOJH, CPEJHUE

J4.19. Omeem: a) 43 u 48%; 6) 37,5 MJL.
Pewenue 1 (anzebpauueckoe). a) TlycTb B pe3ysnbTaTe NepearBaHUMN
Zonsa KACoTe! ctana (40 + p)% B nepBoM crakaHe U (50 —q)% —Bo

BTOPOM. O6beEM KHMCJIOTHI B NEPBOM CTaKdHE YBEJIHWYWICA IIPH OSTOM Ha

150 3
D MJ1, a BO BTOpOM — YMEeHBIIWICA Ha = —23 Orcioza 2p =3q. Amo-

CKOJIBKY fAACHO, 4T0 40+ p <50—¢q, TO 16(23(')1‘13 p +q <10, ycioBuaM 3aja-
YH YAOBJIETBOPAET POBHO OJHA Napa HaTypaJbHBIX YHcen: p=3, g=2.
WTax, f0/14 KMCIOTE BO BTOPOM CTakaHe crajna 48%.

6) O603HaYMM BMECTHMOCTH JOXKKH depe3 V. Tak Kak nocie mnep-

BOT'0 NEpPEJIMBaHMUA BO BTOPOM CTakaHe cTayo 75+ 0,4V M KMCJIOTH B

5+0,4V
150+ V r pactBopa, V HaxoauTca U3 ypaBHeHUA %— =0,48.

Pewenue 2 (apugmemuueckoe). a) HazoBeM mepBHIH pacTBOp 8u-
HOM, a BTOPOM — ykcycom. Kak M3BecTHO, B pe3y/bTaTe NepearBaHHUiA
ob6BeM yKcyca B BUHe paBeH 00beMy BUHaA B yKcyce (cM. 3agauy [14.10).
Ha3zoBeM aTOT 06BeM Jnoxceukoli (JloXkeuka, pasyMeeTcs, MeHbIIe JIOX-
ku). TakuM o6pa3oM, BMeCTO MepeJIMBAHUHN B YCIOBUM MOXHO OT/IHUTh
OT KaXJ0r0 pacTBopa Mo JIoXKeyKe, a TIOTOM 3TH JIOXKEYKU IOMEHATh
MectaMu. [Ipy BMeCTUMOCTH Jokeyku B 10 My Mbl 3abupaem U3 mep-
BOTrO CTakaHa 4 MJ KMCJIOTHI, a Bo3BpailaeMm 5 mi. IIpu aTom o6bem
KHCJIOTH B [IePBOM CTakKaHe yBeJIuW4yHuBaeTca Ha 1 mi, a jgoas —Ha 1%.
Bo BTOpOM TOT e 1 MJI cocTaB/sieT %%. CiefioBaTeNbHO, YTOOHI 06€ J0-
JIM BBIPQXANHUCh LETBIM YMCIOM IPOLIEHTOB, MPHAETCA B3ATh JOXKEYKY
B 30 ma (ripy 60 M obe 01U cpaBHAOTCSA — M0 46%, YTO MO YCIOBUIO
HeBO3MOXHO). Torjla nons B epBOM cTakaHe Bo3pacTeT 10 43%, a Bo
BTOPOM — CHU3UTCA 40 48%.

6) B KOHILIe BO BTOPOM cocyzie HaxoauTcss 30 M BUHA — % obbeMa.
3HayHT, U 10cJIe IEPBOro NepeIuBaHNs BUHO B HEM COCTABISUIO MATYIO
yactb. O6paTHO MBI iepesiin 30 M1 YKCyca, 3HaYUT, BMECTHMOCTB JIOX-
KU CcOCTaBJIAeT % -30=37,5 M1
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5. JOTHUKA U INEPEBOP

Y4YeHUK, noHumManowulli MaTeMaTHUKy, OTJIMYAeTCs] OT yYeHHUKa, 8bl-
3ybpusuiee0 MaTeMaTUKy, UMEHHO YMEHMEM JIOIMYECKH DPaCCyXJaTh,
BH/JETb BapMaHTbl U CUCTEMAaTUYeCKU OTAEJSATb HY»KHble BAPUAHTHI OT
HEHYXHBIX. BIipodeM, BHe MaTeMaTHKH pacCyAaThb U UCKATh BapuaH-
Tbl YMEKOT MHOIME ITKOJABHUKH (6€e3 3Toro, HanpuMep, He pa3bepenibest
C HOBbIM MOGHIBHBIM TestedoroM). ONbIT paboThl ¢ MIAAUIMMH IKOJb-
HUKaM{ NOKA3BIBAET, YTO HAa WHTEPECHBIX 33JaydaX UMH 3TH HAaBHIKU
ycBauBaroTcs 6bicTpo U 6e3 ocoboro Tpyaa. Hago muiib moyaiie obpa-
1aTb BHUMAHMeE Ha TO, YTO JIOTUKA B MaTeEMAaTHKeE M JIOTHKA B OOBIYHOM
JKH3HU TOBOPAT 06 OJHOM M TOM 3Ke, pa3Be YTO HEMHOT'O pa3HbIMH CJIO-
BaMU. A GyAyYHM YCBOEHHBIMM Y CTaB IIPUBBIYHBIMH, 3TH HABBIKU 6YAYT
paboTaTb U Ha ypokax MaTeMaTHKU B CTApIIMX Kjiaccax, obneryas ycao-
eHMe MaTepuaza. Kpome Joka3aTesbCTBa OT MPOTUBHOIO Jierye MoHAyT
Y YpPaBHeHHUA CO MHOTMUMH KOPDHAMM, OTCEMBaHUe JUILIHUX KOpHEH, pas-
60p pa3HbIX CJIy4aeB PACHOJIOKEHHUS B TeOMETPHH,

MOXHO WIH Henb3s

JJ11 MHOTMX MaTeMaTHKa HayMHaeTcs ¢ Bonpoca «MOXHO JH?» U
060CHOBaHHUs OTBeTa Ha Hero. [1bITasiCh IIOCTPOUTD NIPUMEP, HAJO ObITH
IOTOBBIM M K TOMY, YTO IIOCTPOUTD €0 He yAacTes. Eciy He noimyyaercs,
TO, IIpeX/Je 4YeM 4YTO-TO MeHATHL (HalpuMep, YBEeIUYUBATh KOJIUYECTBO
jacTeH), nosaesHo o6bsicHUTL cebe, ToYeMy He yAaeTcs. DTO TONbKO A
He MOT'Y IIOCTPOUTDb WIM 3TO B IPUHIUIIE HEBO3MOXXHO?

3ajauM 3TOro 3aHATHA NoAO0OpaHbl Tak, YTOOBI IIOKAa3aTh «IOrpa-
HUYHbIE» CUTyali. B HUX 06BIYHO ABa-TpH O4YeHb MOXOXKUX BONpOCA.
Oanako Heb6o/bIIOE U3MEHEHHe YCIOBUA MOXKEeT M3MEHHMTbh OTBeT Ha
NPOTUBOIONOKHKIN. Jloka3aTe/lbCcTBa HEBO3MOXKHOCTH IPOCTHI, CIIeH-
aJbHBIX 3HaHUH He TpebyloT. Haiua uesas — HaydYUTbh YyBCTBOBATh I'pa-
HUILBI MeXy BO3MOXHBIM M HEBO3MOXKHBIM, U OO0OCHOBBLIBATL HEBO3-
MOXHOCTb.

5.1. MoxeT i1 cymMa uudp Tpex3HauYHOTo Yucia ObITh paBHa a) 22,
6) 28?

Omsem: a) Aa; 0) HeT.
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§. JTOTUKA U MEPEBOP

Pewenue. a) [opoiizet, HanpuMep yucio 778. Wu yncso 994.

6) Jlaxxe eciu caenath Bce UUdPbl caMbIMU OOJBIIMMH, HX CyMMa
6yzaetr 9+ 9+ 9=27, 4TO MeHbl1Ie 28.

5.2. MoxeT iy ripousBeZieHne Hudp TpeX3HAYHOro Yyucaa 6bpITh pas-
Ho a) 22; 6) 28?

Omsem: a) HeT; 6) zAa.

Pewenue. a) Yucso 22 genutca Ha 11, a 3To npocToe yuciao. [Toato-
My ec/M 22 NpeJCTaBAeHO KakK MPOU3BeJeHUe, TO KaKON-TO MHOXHUTEb
JIOJDKEH AeauThes Ha 11. Ho Hukakast oTiMyHas oT 0 uudpa He JeauTca
Ha 11, mo3ToMy XOTA ObI OMH COMHOXHTENb He 6yAeT undpoi.

6) IMopoiiayT, Hanpumep, 227 wnu 147.

IIyms k pewenuro. JIto6oe Takoe YUCA0 MOXKHO HAWTH, pas3nokuBs 28
Ha npocCThle MHOXUTENH, U COCTaBUB U3 HUX TPH OAHO3HAYHBIX COMHO-
xuTens (WM TONbKO JBa, a TpeTbUM TorAa byzer 1).

5.3. Ilersa u Baca wacto urparpTr Mexay cob0il U 3aNHChIBaIOT BCe
pesyibTaThl. OKa3anoch, 4YTo 3a KaX/Jble JBa Mecsila noApAz B 2012 roay
y Iletu B cymme Gonblte obes, 4em y Bacu.

a) MoXeT M CIIy9UThCS, YTO B CyMMe 3a Bechb rof y [leTu MeHble
nobex, yeM y Bacu?

6) MoXXeT JIM CTYYUThCA, YTO B CyMMe 3a 1epBble 11 Mecsales roaa y
[leTty meHbile 106eA, yem y Bacu?

Omsem: a) HeT, 6) Aa.

Pewenue. a) Pazobbem Bech roj Ha 6 nap noApszA UAYLMIMX MecAlleB:
AHBapb + deBpasb, MapT + anpesb U T. A. B kaxxaoi nape y Iletu 60b-
e riobez;, 4yeMm y Bacu, 3HaUUT, U B CyMMe — TOXe.

6) ITycTb B HeYeTHBIE MeCsIIL BEIUTPEIBAI TOAbKO Bacs, o 6 pa3 B
MecA1l. M nycTh B 4eTHEIE MecsiiIbl BEIMTPBIBaa TOMbKO [leTs, 1o 7 pa3 B
Mecsl,. Tak Kak B KaAYI0 1apy coceJHUX MeCslleB BXOAAT OAWUH YeTHHIN
Y OJMH HeyeTHHIH, TO B cymMe 3a ABa Mecsla y Iletu 6onbiue mobea.
OpHako B 11 Mecanax cogeparcs 6 HEYEeTHBIX U TOJNBLKO IATh YETHBIX
MecsleB, I03TOMY B cyMmMe Bacs mobeamn 6 -6 =36 pas, a [1eTs TolbKO
5-7=35 pas.

ITyms k pewenuro. YTobbl TpHAYMAaTh IPUMeEp, MOIE3HO AJIA KaxXAOo-
Io Mecsla HalucaTh TOJBKO OJTHO YMCJIO: pPa3HOCTb yuciaa nobep Ile-
TH U Bacu. Janee npeanosnaraem, 4yto obuas nobexa Bacu BosMoxHa.
Kak Ttakoe Morsio 6eITh? PazbuBas Ha maphl, BUIUM, YTO ITOCJIEIHHI
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5. JIOTUKA U NEPEBOP

MecAL OCTAeTCA «HEelOKPBIThIM», M, TaK KakK MO0 «MOKPBITEIM» Mecsalam
NperuMylecTBO y [TeTH, B HEMOKPBITOM Mecsilie ZoKeH nobeauts Bacs.
JBUras napbl, BUAUM, YTO HEMIOKPHITHIM MOXKHO OCTaBUTD 11000 HeueT-
HBIN Mecsl. Janee npobyeM HaWTH Kak MOXXKHO Dojiee npocmoii IpUMep,
re B OJHUX MecsAuax OJUHaKoBoe YUIO mobes y Bacu, a B Apyrux —
y lleTu.

3ameuarue. ObpatuTe BHUMaHUE Ha TO, YTO HEZOCTATOYHO ITPOCTO
NIPUBECTH NpUMeP, HaZo elne 060CHOBATh, TOYEMY OH NTOAXOAUT. COOT-
BETCTBEHHO, YeM IIpollie IPUMep YCTPOeH, TeM Jierde ero o60cHOBaTh!

Cm. Takxe 3agauu 2.5, 2.9, 2.14, 2.15, /13.15, A15.2, J15.7, [15.9, [5.1],
J15.13, Z15.208, 716.4, JI6.8.

MpocToit nepe6op

HasneBo moiizeillb — KOHS MOTepsellb.
HanpaBo moiiaeilb — KocTeld He cofepelb.
[TpsiMo noiaelb — He BOPOTHUILIBCA.

YacTo MOHATHO ¢ CaMOro Havaja, YTO OTBET HYXXHO BhIGpaTh U3
HECKOJIbKUX O4YEBWIHBLIX BapUaHTOB. Halo TONBKO IOCIEZOBATEIbHO
MPOBEPUTh BAPUAHTHI U OIIPEJeUTh, KaKHe MOAXOAAT, a Kakue — HeT.
Ecnu Hago HalTH Bce OTBETHI, TO MIPHUAETCA NPOBEPATh BCe BAPUAHTHI
Y He OCTaHaBJIMBAaTbhCA, JaXe Hauas noaxoauui. ToyHo Tak ke NpH-
JeTcs mepebUpaTth A0 KOHIIA, KOTZIa HY)KHO HaWTHU HaWIy4IUUHA BapUaHT
WU [I0Ka3aTh, YTO OTBET €AUHCTBEHHBIU.

EcM HeT roToBOro CIIMCKAa BapUaHTOB, CTOUT NMPOBEPUTH, He IIO-
JOMAeT M KakOM-HUOYAb CTaHAApTHHIM criucok. Hampumep, BHIOpaTh
HEKOTOpoe yTBEPXKJAeHHe H pa3obpaTh JBa ciaydasi, KOrJa OHO BEPHO U
noxHo. [Ipu paboTe ¢ UEJBIMH YUCIAMHU 4acTO OTAeIbHO pa3bupaioT
CIy4au, Korja BeJIMYMHA YeTHa U HedeTHa. ECIM 4UMCI0BON OTBET X =
=g yrajad ¥ [IpOBEPEHO, YTO OH MOAXOAUT, TO €AMHCTBEHHOCTh MOXKHO
ZI0Ka3aTh, CBOAA K MPOTUBOPEUHIO CJIydau x >a U X <d.

5.4. TlpousBejeHne Tpex MOUIeAOBATENIBHBIX HaTypadbHBIX YHCeN
paBHo 720. HaliauTe 3T 4nciaa.

Omeaem: 8,9 u 10.

Pewerue. ITycTp MCKOMBIE TPU YUCIa—3TO X, X +1 U x + 2. Pac-
CMOTpHUM 3 ciryvas.
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5. JOTUKA U TEPEBOP

Cinyuaii 1: x =8. Torza npoussesenyve paBHo 8-9-10=720. 310 Kax
pas 4Mcia U3 oTBeTa.

Cinyuail 2: x < 8. Torga x+1<9, x+2< 10 u npousBejeHHe MeHb-
me 9yeM 8-9-10=720. He nmoaxoauT.

Cayuyaii 3: x > 8. Torga x + 1 > 9, x + 2> 10 v npousBeAeHHe 6oblile
yeM 8:9-10=720. Toxxe He IOAXOAUT.

TaxyM 06pa3oM, OTBET e UHCTBEHHBIH.

5.5. Tpy nyTemecTBeHHHUKA YBH/EeU BAAIY 3ejeHbIH OCTPOB.

— Ha sTOM ocTpoBe 6osblile cTa MajabM! — BOCKJIMKHYJI NIEPBLIX.

— Her, najabMm Ha OCTpPOBe MeHbIIe CTa, — BO3pa3l BTOPOH.

— OaHa-TO najbMa Ha OCTPOBe HaBepHAKa eCTh, — CKa3as TPeTHH.

Korza oHM BEICAAMINCE Ha OCTPOB, TOJIbKO OZHO U3 OTUX YTBEPX/E-
HUI 0Ka3a/I0Ch UCTUHHBIM. CKOJIBKO MaibM ObUIO Ha OCTpOBE?

Omegem: nmu60o 100 nanbMm, 1160 HU OJHOMH.

Pewenue. IlocMoTprM Ha mociejHee BbICKasbiBaHHe. PaccMOTpHUM
ABa ciydas.

Crny4ati 1: oHo BepHo. Torga ABa ApyruX HeBepHbl. 3HAYMUT, NajbMa
WIY MMajJbMBl Ha OCTPOBE €CTh, HO X He Gonbitie 100 u He MeHbIre 100.
[Tostomy ux posxo 100.

Crny4ait 2: TpeTbe BbICKa3bIBaHUE JIOXKHO. 3HAYUT, NajIbM Ha OCTPOBe
HeT. Toraa U3 AByX APYTUX BbICKa3blBAHUH IlepBOe JOXHO, a BTOpoe —
BepHO (BeAb 0 <100). Y 3TOT OTBET NOAXOJMUT.

Kommenmapuii. CIMCOK BapHaHTOB MOXeT ObITh 1 6onbLIuM (U Aa-
e 6eCKOHEYHBIM), HO eC/IM MX pacCMaTpHUBAaTh B IPaBUIbHOM IOPSZKe,
nepe6op 3akaHUYMBaeTcs OBICTPO.

5.6. Jlona feBoYeK B KpyKe 60ibine 41%, HO MeHbile 49%. KakoBo
HauMeHbLIee BO3SMOXHOE YUCIO yYACTHUKOB KPYKKa?

Omeem: 7.

Pewenue. Jlonsa JeBouek Bblpa)kaeTcsl OOLIKHOBEHHOH Apobbio. Ham
HAJ0 HAaWTH B yKa3aHHOM HHTepBaJe Apo6b ¢ KAK MOXXHO MEHBIIUM 3Ha-
MeHareseM. IlocieloBaTeNbHO MpoBepsieM Jpobu co 3HaMeHATeJIEM 2,
3aTeM CO 3HaMmeHarTeseM 3 U T. . UTo6HI MoKasarth, YTO APOOM C HYX-
HBIM 3HaMeHaTeJeM HeT, JO0CTaTOYHO HaWTU ApobU ¢ MocjaefoBaTe b-
HBIMH YHCIWUTENSAMH, OJHY JleBee, APYTyl0 NpaBee WUHTepBaia. Vimeem

% = 50% > 49%, % < 34% < 41%, %— > 66% > 49%, % = 25% < 41%,
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1 3_
3 "6

= % > 49%. A BOT g1 ApobH % nonydaem 41% < % < 49%, Tak Kak npu

NpHUBEICHHUH K 06].U.€My 3HAMeEeHAaTeJIID 3TH ﬂpO6I/I AaloT BEpHOE HEpa-
BEHCTBO

=50% > 49%, % = 40% < 41%, % = 60% > 49%, % =1 cs1%

ENI W)

287 _ 300 _ 343
700 < 700 < 700"

CM. Takke 3agauu /J15.8, [15.10, JI5.15, /16.13.
Jloruka

CrouTt 06paTiTh BHUMaHHeE Ha JOTHYECKHE LIeNTOYKH, HallpUMeED, U3
TOTO, YTO @ > b u b > c credyeT, 4uto a > c. VUIK: U3 TOTO, YTO a JETUTCA
Ha b u b genwuTca Ha ¢, cledyer, UTO a ATUTCA Ha C.

[Ipu mepebope ciy4aeB BaKHO pa3o0paThCs, YTO BEPHO, a YTO
HeBepHO. IlycTb BB y3HaMM, 4TO Kakoe-TO YTBEP)KAEHHE HEBEpHO.
A 4TO >Ke Torza BepHo? Hazo noctpouts oTpullaHue. BoT TyT MHoO-
rHe MyTarwTCcsA, 0COOEHHO eC/IN YTBEPXKIEHUE CI0XKHOE, COCTABIEHO U3
HECKOJIbKMX INPOCTHIX. B yacTHOCTH, BaXXHO HAayYHUTbCS CTPOUTH OTPH-
IIaHHMA K BbICKa3bIBAHUAM BHAA «/1J1A1 KaXA0r0 BepHO» U «EC/IN BEpHO A,
TO BepHO b».

5.7. Y4eHHUKH Kjacca BHICTPOWIHUCH 10 POCTY. YUUTE/b JOMIKeH Mpo-
BEpHUTbD, Y BceX JIU pocT 6osblie 130 cM. OH XO4YET UBMEPUTB POCT Y Kak
MO)XHO MEHbIILIero Yucja yueHUKoB. CKOJNIBKO pas eMy NpHAEeTCcA U3Me-
pATL?

Omsgem: 1 pas.

Pewenue. Yuutenio A0CcTaTOYHO HM3MEPUTb POCT €aMOTO HU3KOTO
yueHUKa. Eciu o He Bhile 130 ¢M, TO yTBepKIeHHE YXKe HedepHO: He
y Bcex pocT 6onbire 130 ¢cM. A ecnu cambiii HU3KUE Bblite 130 cM, To
ocTanbpHble TeM Gosee Bblllle. 3HAYUT, YTBEPKAEHUE 8€PHO: POCT OOJb-
we 130 cM y Bcex.

Kommenmapuii. Yrobbl g0Ka3aTh YTO-TO IS BCeX OOBEKTOB, HAZAO
npuaymarts obiiee paccyxzeHue. YTobOs! ONMPOBEPTHYTH YTBEDXKAEHUE
THIA «AJS1 BCeX» WIH «y KXJAOro», JOCTAaTOYHO HaWTU XOTA Obl OAMH
KOHTpIIpUMED.

3ameuanue. YuuTenb JOMKEH YOeAUTHCSA, YTO YYEHHUKH NPaBWIbHO
MOHUMAIOT BhIpaXKeHUe «XOTA Obl 0ZMH» KaK «1 win 6osnbie». HeonbIT-
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Hble MIKOJbHHUKHU MOPOH BOCIPUHUMAIOT «XOTA OBl OAUH» Kak «1 WIH
MeHbllIe», OCHOBBIBAsICh Ha ¢pase «aaiiTe XOTb OAUH» (U AaAyT aubo 1,
b0 HUYero).

5.8. Ha noyre nexat 5 koHBepTOB (CM. puc.). JIOMKXHO BBHIIOJIHATCA
npaBuio: «EcM KOHBEPT 3aKPHIT, TO HA €ro JULeBOH CTOPOHe JO/KHA
ObITE Mapka». CKOJIbKO KOHBEPTOB HaZO NepeBepHYTb, YTOOB Y3HATD,
HapyueHO NPaBUIO WIN HeT?

Omsem: oguH (BTOpPOH ceBa).

Pewenue. TlpaBuio BBeAEHO TOJBKO AJIs 3aKPHITHIX KOHBEPTOB, II0-
3TOMY I OTKPBITHIX KOHBEPTOB MBI €0 IIPUMEHATD (U TeM 6osee Ipo-
BEPATH) HEe MOKeM. 3HAa4UUT, TPH [TPaBbIX KOHBEPTA IPAaBWIO He Hapylia-
10T. CaMBbIH JIeBbIH 3aKPBIT U ¢ MapKoMH, OH TOXe NIPaBWIO He Hapyluaer.
A BOT BTOpPOH cJIeBa KOHBEPT JIEXHT JIMLOM BHU3. Eciii Tam ecTh Mapka,
TO MPaBWIO BLIMOJHEHO, a €CJIM HeT — HapyluleHo. JlaBaiiTe ero nepe-
BEpHEM U IIOCMOTPHUM...

Kommernmapuii. YueHUKaM HeNpOCTO ySACHHUTH, TIOYEMYy YTBepxKIe-
HUe «Eciu A, To B» BepHO, B YaCTHOCTH, eC/Id HeBepHO A. Jlerye Bcero
3TO IIOHATh, €CAM pacCMaTpuBaTh YCJIOBHOE YTBepXK/JeHHE KaK IIpaBU-
J0, a A — KakK ycJ10BHe IPUMeHHMOCTHU IpaBuia. Hy a eciu npasmwio
HeNpUMEeHHMO, TO OHO U He HapyuleHo!

5.9. M3BecTHO, 4yTO YHUCIO N pPaBHO NPOU3BEAEHUIO OJWHHAALIATH
HaTypaJbHBIX COMHOXUTeNeH, 6oabiunx 1. [TeTe Hazo ObUIO 3a4aHO A0-
Ka3aTh, YTO ecyii N NATHU3HAYHO, TO OHO 4eTHO. [leTA ImpoBepwi, 4To
€CJIM IEPEMHOXUTL OJWHHAALATh HeUeTHBIX HATyPAJIbHBIX COMHOXHTE-
Jeit, 6onpuINX 1, TO Ipou3BeAeHUe OyaeT Gonbile 99999, BBITOTHUN U
IleTs 3apaHue?

Omeem: IpaKTUYeCKH Aa.

Peuterue. YTo6bI 3aKOHYUTH AOKA34TENbCTBO, JOCTATOUYHO CKA3aTh:
ecau N HEeYeTHO, TO M BCe COMHOXXHTE/IH HeueTHHI, HO TOrja B IIPOU3Be-
JeHUH 60JIbliie 5 3HAKOB.
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5. JOTHUKA U ITIEPEBEOP

Kommenmapuil. Y4eHUKH JO/DKHBI IOHATD, TOYEMY J0Ka3aTh «Ecan
BEPHO A, TO BepHO U B» — TO e camoe, 4To U «Eciu B HeBepHO, TO
U A HeBepHO». Ha 3TOM OCHOBaHO JA0Ka3aTeJbCTBO «OT IPOTHUBHOTO».
Jlerdye 3anOMHHUTbL Ha NpUMepax. Poaurenun TBepAo moobeljanu Bace:
«Ec/IM 3aKOHYMILB ToZ 6e3 Tpoek, KynuM Tebe riaHueT». M ectu yx Ba-
ce IUTAHIIET He KYMWIH, TO KaK OH 3aKOHYWI roA?!

CM. Taxoke 3agavu 5.1, [5.2, 5.3, 15.8, [15.12, /15.13, 15.208, ,Z[6 13,
716.16, [16.17.

[MosHbIi TepeGop: cocTaBIeHHe CIIMCKA

BrinosnHas nepe6op, BaXXHO He MPONYCTUTh caydaeB. /Ui 3TOro Ha-
[0 COCTaBUTh MCYEpPNBbIBAIOIIMUI CIIMCOK BapUAHTOB, U NOCIeL0BaTeb-
HO MX pa3obparb. Ec/iM KakoH-TO BapHaHT MPOMYLieH, OTBET MOXET
CTaTh HEIOJHBIM WIH Ja)ke U3MEHHUTBHCS Ha MPOTHUBOIOJOKHBIA (CKa-
XeM, NONYIUTCs «Hemb3si» BMecTo «MOXXHO»).

Kpome ymoMsHyTBIX BbIllle YacTO BCTpedaeTcss nepebop Mo CIHC-
Ky UHdp, No AeTUTENAM YHCIA, N0 OCTaTKaM, MO HMHTepBaiam. Eciu
CIIUCOK BapHaHTOB MOXXHO COCTaBUTh HE OAHHUM CIIOCOOOM, MOXHO BHI-
6paTh TOT, KOTOPBIM KOpPOYe, WIH TOT, KOTOPbIH YCTPOEH MpOIIE.

5.10. B Tpex3HayHOM 4HCle 2*3 3Be3704Ka 0003HAYAET KJAKCY, KO-
TOpas ymnaja Ha cpefH00 nudpy. M3BecTHO, YTO YUCIO AenUTcs Ha 21.
BoccTaHOBHTE UMCIIO.

Omeem: 273.
Pewienue 1 Y Hac ecTb 10 BapuaHTOB /11 cpeAHel uudpel. [locieno-
BaTeJIbHO Jend Ha 21 yucna 203, 213, 223, ..., 293, BuauMm, 4To Ha 21

JEeJUTCSA TOAbKO 273 =21-13.

Pewenue 2. BeimyuieM Bce 4Mcia, kpaTHele 21, B MHTepBaie oT 200
A0 300. Iockonbky 9 - 21 =189 <200, a 1521 = 315 > 300, noaoii-
ayT 5 yucen: 10-21=210, 11-21 =231, 12:-21 =252, 13:21 =273
U 14-21 =294, Kak BUANM, [TIOAXOJUT TOJbKO 273.

5.11. B3suin 100 uucen. BeImHCAMM HUX BCEBO3MOXXHBIE MOIApHBIE
MpOU3Be/IeHHs (CpeAU BBIMHCAHHBIX MOTYT OBITh U OMHAKOBLIE YHCIA).
PosHo 1000 13 BbIMHCaHHBIX TPOU3BEAEHUN OKA3alHUCh OTPULIATEIbHEL-
MH. CKOJIbKO CPEIH HCXOAHBIX YUCET MOIJIO OBITH Hysneil?

Omaem: 30 wiun 35.
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Pewenue. OTpHLIaTeIBHOE IPOU3BEJAEHHE NIONYyYaeTCH YMHOXEHUEM
OTpULATEIBHOr0 YMCJIa Ha MONOXKHATENbHOE. [TyCTh cpeay B3STHIX YUHCET
n OTPHIIATEIBHBIX ¥ P TOJOXUTEIbHBIX. COCTaBUM M3 HUX Tabiuly c
n CTPOKaMHU U p cToabllaMHu: c/eBa OT CTPOKU CTOUT OTpHIaTeIbHOE
4YUCJI0, HaZ CTONOLOM — MOMOKUTENbHOE, a Ha NepeceueHUuH CTPOKU
U cronblia — uX nmpousBefeHue. TaK MBI IMOJYYHMM BCEBO3MOXKHbBIE OT-
pULaTelbHble NONapHble MPOU3BEeAEHUs, U UX ByAeT CTONBKO, CKOIBKO
KJIeToK B Tabmuue, To ecthb np = 1000. U n, u p 6onbuie 0, 3HAYUT,
o6a meHbue 100. Ho 1000 Mo)XHO pas3/oXHUTh B NIPOM3BeleHHe TaKUX
ypces1 Wb AByMA criocobamu: 20 - 50 win 25 - 40 (4To6bI B 3TOM Ybe-
AUTbcA, pasnoxure yucao 1000 Ha NpoCcThie MHOXHTENIU U BBIITUIIUTE
BCe ero Jenutenu). [103ToMy HeHy/NeBBIX YMCE CPeAH B3ATHIX MOXET
6bITh Jvb 20 + 50 = 70 win 25 + 40 = 65. 3Ha4yuT, Hy/NeBLX OyaeT
100—-70=30 win 100—-65=35.

5.12. Ha KpyroBOM TpeKe COpeBHOBAJIUCH /lBa FOHIIUKA, CTAPTOBAB-
LIMe ¢ OZHOU JUHUU, HO B pa3Hble CTOPOHEL. MX cesbMas BCTpeua IIpo-
M301IWIa Ha IMHUM cTapTa. Yepes CKOJbKO CEKYHA T0C/e CTapTa po130-
lIJIa 3Ta BCTPeYa, €C/IM U3BECTHO, YTO NEePBBIA TpaTWI Ha KaXXABIA KPyT
Ha 30 ceKkyH/ MeHbllle BTOPOTO?

Omeem: uepe3 360, 100 mu 36 c.

Pewenue. Me)xly BCTpedaMH TOHINWKH BMecCTe IIPOe3XalT OJWH
KpYT. 3HA4YMUT, K MOMEHTY CcelbMOM BCTpedd OHH B CyMMe Ipoexany 7
KpYyTOB, IpU4eM KaXKbli IpoexaJl 11e/10e YUCIO KPYToB. YUCI0 7 MOXKHO
Pa3oKUTh B CYMMY HaTypaJbHBIX YMCeN TpeMs criocobamu: 1+6,245
U 3+ 4. bonee MeJleHHBIA FOHIIUK TPOEXajl MeHbIIEe KPYToB, TO €CTh 3,
2 wiu 1 kpyr. Toraa 6vICTPBIN ITpoexaj COOTBETCTBEHHO 4, 5 WM 6 Kpy-
roB. [IOKpBITEIE PACCTOAHUSA MOTYT OTHOCUTBCA Kak 3:4, 2:5 wiu 1:6,
a 3HAQUUT, TaK K€ OTHOCATCA U X CKOPOCTU. A BpeMeHa ITpOXOXKAeHHs
OJHOT0 KpyTa HaXoAATCA B 0OpaTHOU NPONOpLIUM.

Cnyvar 4 : 3. MeAleHHBIN IPOXOAUT KPYT 3a 4t, a 6pIcTpEIi — 3a 3t .
ITo yenoBuro 4t — 3t =30, t =30, TO eCTb MeJIeHHBIH NIPOXOAWUT KpyT 3a
4-30=120 c, a Bcro guctaHLiio —3a 3-120=360 c.

Cnyva#i 5: 2. BpeMeHa Ha Kpyr 5t U 2t, pa3HocTs 5t —2t =30, t =10,
obmee Bpems 2-5t =100 c.

Cnyyait 6:1. BpemeHa Ha kpyr 6t u t, pa3HocTb 6t —t =30, t =6,
obuiee BpeMsa 1-6t =36 c.
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CM. Tarke sazaum [12.11, 16.10, 11.20, 12.21, /13.256, /5.4, /[15.6,
A5.7, 15.14, [15.16, [15.18, /16.14.

OT NIpOTUBHOTO

Paccyx/JieHue «OT NMpPOTUBHOIO» O4YeHb paclpocTpaHeHo. Eciu Ha-
[0 JAOKa3aTb YTBePKJAeHHe VY, Mbl TIpejrnojaraeM, yTo Y HeBepHO, U U3
3TOr0 U yCJIOBMII NosydaeM npotuBopeune. [IpueM, kasanoch 6bi, Hec-
IIPOUTPHILIHBIA: MBI NTOJIyYyaeM JUIITHEE YCJIOBHE, a JIOKA3bIBATh MOXXEM
moboe npoTuBopeyre! Ho 3TO NYTh OKOJMBHBIM, a €CTU MOXHO JOHTH
IpAMO, 6e3 «OT MPOTUBHOTO», TO JIyUllle 0Ka3bIBATh MPSIMO.

Bce e MeToA «OT IPOTUBHOI0» 3¢ dEeKTHBEH, KOTAAa HaJ0 A0Ka3aTh
KaKoe-TO «IUIOX0€» CBOMCTBO (HE LIeI0CTh, HEMepUOAUYHOCTD, UPPALIMO-
HQJILHOCTB). BeAb «IIPOTUBHOE» B 3TOM CJIydae YTO-TO «XOpolliee», C YeM
Jerde paboTaTh, IIOCKOMbKY OHO 06JafiaeT «XOPOUIMMH» CBONCTBaMH.
CoOTBEeTCTBEHHO, npH Nepebope ABYyX B3aMMOHCKJIIOYAIOUIUX CIy4yaeB
CTOMT Ha4aTh C «XOpOUIEro» caydas. XOpoll 3TOT MeToZ U Ipu pabore ¢
HepaBeHCTBaMH, Belb «[IPOTHBHOE» K X > d — 3TO X < g, TO €CTh TOXe
yAobHoe a1 paboThl HEPaBEHCTBO.

5.13. B BepmMHax NATUYroJbHHKA 3alHCaIM 10 YUCIy. 3aTeM Ha
K&XJ0U CTOpOHE 3amucaiyu Nporu3Be/leHUe YUces B ee KOHLax. CymMma
BCeX JecATH uuces paBHa 201,3. JlokaxkuTe, 4YTO B KAKOU-TO BepIIMHE
3aMMCcaHo He 1Iel0e YHCIIO,

Peweriue. IlpeanonoXum NpOTUBHOE: BCE YUCJIA B BEPIIMHAX LieJbIE.
Torzna ¥ momnapHule NpOU3BeJEHUA Lieable, TO eCTh YUCA Ha CTOPOHAX
esble. CymMa 10 1lenblX 4Mces TOXe JOKHa ObITh Lienoid. OaHako
201,3 —uucao He nenoe. [lpoTHBopeyre. 3HAYUT, B KAKOU-TO U3 Bep-
IITHUH eCThb He LieJioe YUCIIO.

5.14. B kop3uHe aexat 30 rpuboB. Cpeau mobbix 12 U3 HUX UMeEET-
cA XOTA 6Bl OAUH PBDKUK, a cpeau Mobbix 20 rpuboB — XOTA Obl OAUH
rpy3ab. CKOJBKO PEDKUKOB U CKOJIBKO TPy3/iell B KOp3HUHe?

Omeem: 19 prixukoB U 11 rpyszeil.

Peutenue. Ecnu 661 prDKUMKOB O6bUTO MeHbLIe 19, TO OCTadbHBIX I'DU-
60B 61110 6b1 Gonbie 11, TO ecTh He MeHee 12. BeibepeM U3 HUX POBHO
12. Tlo yc/oBHIO Cpeiiu HUX eCThb PBLKUK. [IpoTHBOpeuYne. 3HAYUT, pHI-
JKMKOB He MeHblile 19. AHaJOrM4HO ecJqU Ipysfed MeHblle 11, TO U3
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OCTaJIbHBIX MOXXHO BRIOpaTh 20 He rpyszeid. Toxxe nmpoTHBopeude. Ho
€CcJI PBDKUKOB Bosbiie 19 win rpyazeidd 6osbiue 11, To Bcero rpu6oB
6onpiue 19+ 11 =30 — onATe npoTyBOpeure. OTCIOa OTBET.

5.15. Ha aocke HamucaHbl Apobu 3950 5 5011 MOXHO JIH BbI-
6paTb U3 HUX ceMb Apobell Tak, YTOObI CyMMa KaKHX-TO YeThIpeX U3 HUX
paBHsUIACh CYMMe OCTaBLIMXCSA TpeX?

Omeem: HeT.

Peutenue. Tlpeanonoxum, 4To ApoOU BbIGpaHBl M CYMMBl DaBHBL
[puBegem Bce Apobu k obiieMy 3HameHaTesto. Tak KaK Bce HCXOAHbBIE
3HaMeHaTenu ObUTH HeuyeTHB], oO1ui 3HaMeHaTenb (Mx HOK) Toxe 6y-
JieT HedyeTHBIM. 3HAUUT, B KaXJ0# ApoOH YHMCIWTENb M 3HaMeHaTelb
JOMHOXWIM Ha HedyeTHOe YMCIO, TI03TOMY M IOCje NpUBeJeHHA Bce
YUCIUTEN HedeTHbl. Ternepb NMpH CJIOXEHUH Apobei CKIaAbIBAIOTCA
TOJBKO YUCIUTENU. [IpU ClI0)KeHUH yeThIpeX HeuyeTHBIX 4YUCIHTes el
MOTYYUTCA YETHOE YUCJIO, @ TPEX — HeyeTHOe. 3HAUUT, B CYMMax 4YHMC-
JIUTEJIN He PaBHBI, HO TOrAa u Apo6u He paBHHL. [IpoTHBOpEYHeE.

CwM. Tarke 3ajgaum J12.3, 15.2, 15.7, 45.10, O5.11, [5.12, 45.136,
J5.206, 16.6.

CokpalgeHHe nepeGopa

[Tepe6op 60/bIIOro yucaa BapuaHTOB TpebyeT 601bUIOrO BpeMeHH
(ocobeHHO ecsm ero Hazo 3anucath). [lepe6op o ciIoXHOU cxeMe (KO-
Ila cJIy4aH elne Apo6ATCs Ha MoACIydau, KOTOPBIE TOXe MOTYT APOOUTh-
cs1) HeceT PHUCK, YTO KaKOH-TO BapHaHT 6yZeT nponyiieH. [1o3ToMy o
BO3MOXHOCTH cTapanTech UCMOAb30BaTh TOJIbKO KOPOTKUHN U MTPo3pay-
HbIA Tiepebop.

Crapaiitech B pellieHUH epebop OTTAHYTH KaK MOXHO Jajblie: yeM
6osbilie Bbl yke OyAeTe 3HaTh, TeM npoule 6yaeT nepebop. [IpoBoauTe
B IIepBY10 o4Yepelb Te€ pacCyXAeHUs, KOTopble JOBOASATCA A0 KOHIIa Oe3
nepeGopa.

Xopol1l10, ec/Iy 3TO JOCTUraeTCsl BHIOOPOM clUcKa. [ IpaBUIbHOTO
BHIGOpA cIHcKa nepebopa NPUXOAUTCS MPOSBJATh H300PeTaTeIbHOCTD.
MO:KHO ellle MOAENUTD CIIMCOK Ha I'PYIIbI CJ1yyaeB U pa3bUpaTth rpyt-
naMu, KOrAa AJIsl BCceX CydaeB IPYTIbI IPUMeHAeTcs eANHOOOGpa3Hoe
paccyxJeHue.
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5.16. HalizuTe gBy3HauyHOE YUCJIO, KOTOpoe B 8 pa3 Gosbile cBoei
CyMMbI 1IUGp.

Omeem: 72.

Pewenue. TlepebepeM Bce ABy3HauHble YMC/IA, KpaTHLIE 8, — UX Bee-
roll: 16#(1+6)-8,24#(2+4)-8,32#(3+2)-8,40#(4+0)-8,
48#(4+8)-8,56#(5+6)-8,64#£(6+4)-8, 72=(7+2)-8, 80#
#(8+0)-8,88#(8+8):-8,96#(9+6)-8.

ITymb k pewenuro. CO6CTBEHHO, HaZI0 MPOBEPUTL Bcero 90 ABy3HAY-
HBIX YUCeJI. ITO JIETKO cAenaTthb 3a 10 MUHYT. Ho BOT ecsiu Hago 6yaeT Jo-
Ka3blBaTb €IMHCTBEHHOCTh OTBETA, TO Mepebop nydille COKpaTUTh, MoX-
HO, HallpuMep, He NPOBEePATh YMC/Ia, Y KOTOPBIX CyMMa Lidp 6osblie
12, — BeAb TOrZA NpH YMHOXMEHUHU Ha 8 nonydyaeTcsa Tpex3HayHoe YHC-
J10. Ho 3T0 n03BO/MT OTOGPOCUTE TOMBKO 21 YHCIO, OCTaeTCsl BCe PaBHO
MHOTrO0. A BOT cooOpakeHHe O JeJIMMOCTH YK€ YMEHBIIAET KOTUYECTBO
HACTOJIbKO, YTO MOMHO HX JOCTAaTOYHO OBICTPO MepedpaTh U KOPOTKO
3aMucaTh.

5.17. XKurena ocrpoBa HeBeseHus zesATcA Ha NpaponoboB (Bce-
ra roBOpAT NpaBAy) M JbxeuoB (Bcerga aryT). Kak-To BCTpeTHIHCH
TpH XuTena: Ax, Ox 1 YX. OAUH U3 HUX cKasal: «Ax U Ox — oba mxe-
IIbl», APYTOM cKa3zajl: «AX M ¥YXx—oba okelbl» (HO KTO MMEHHO 4TO
CKa3aad — Heu3BeCTHO). CKONIBKO BCETO JDKELOB CpeiN 3TUX TPEX KUTe-
newn?

Omeem: aBoe.

Peuwienue. PazbepeMm aBa cirydas.

1. O6e ¢pa3rl mxkuBHL. Toria NpOHU3HECTH UX ABa JDKELa, a U3 yIo-
MSHYTBIX B HUX JIIOIeH XOTs Obl OAUH — He Jikell (cCO6CTBEHHO, MOXKHO
BBIYHC/IUTD, YTO 3TO AX).

2. Hempapaa, uto obe ¢paswl oxkuBhL. Torga 1o kpaHeil Mepe ogHa
u3 ¢ppa3 npaBguBa. 3HAYUT, POU3HEC €€ NMPaBJOII00, a YIIOMAHYTHI B
Hell IBO€ JXKeLOB.

ITymb x peweHuro. B 3TOH 3azaye Majno KTO JOraJbIBaeTCs CBECTH
nepe6op K ABYM yKasaHHBIM jiydasM. Yalle BeAyT nepebop ciaydaes:
cpeau xureneit 0, 1, 2, 3 joxena. Ho, ecin mocMoTpeTh BHUMATE/bHO,
B TakoM nepe6ope BO3HHMKAIOT T'PYIHibl ciayuaeB. O6beJUHAA B TPYIIIbI
M oTOpachiBasg 3aBeAOMO NMPOTUBOPEUYMBEIE CIydad, MOXXHO NMPUHTH K
BHILIENIPUBEIEHHOMY pellleHHIO.

90



5. JOTHUKA U [TEPEBOP

5.18. [eTs Ha HeCKOJIBKO JeT miaalie Bacu, Ho B 2012 roay KaXxJ oMy
M3 HUX UCTIOJTHWIOCH CTOJIBKO JIET, KaKOBa CyMMa LI dp ero roja poxae-
Hus. B xakowm rogy poawnucs Ilets n Baca?

Omeem: Bacsa poguncs B 1987 roay, [letsas — B 2005 roay.

Peuwtenue. TTockonpky camasa 6onbliad cyMma LUGp 3a MocieaHue
2000 net cnyuuiack B 1999 roay (oHa paBHa 1+ 9 + 9 + 9 =28), Ba-
ce WCIONMHWIOCH He Gosee 28 neT, TO eCTb OH POAWICA He IMO3JHee
2012 —28=1984 roza. byaem npoBepATh AeCATWIETHUAMH, 0603HaYas
X TIOCJIEAHIO LIUQPPY TrOAa POXKIAEHMUA.

1) Ecnu undpsl roaa poxzaenus 198x, 7o 1980+ x+(1+9+8+x) =
=2012, oTkyzAa x =7. Baca mor poautbca B 1987 roay.

2) Eciu rog poxaenus 199x, to 1990+ x+ (1 +9+ 9+ x) =2012,
OTKyZa 2x = 3, YTO HEBO3MOXXHO.

3) Ecau rog poxzenus 200x, To 2000+ x+ (24+ 0+ 0+ x) =2012,
oTkyAa x = 5. Baca wiu [letss Moru poauThesa B 2005.

4) Ecnu rog poxaenus 201x, To 2010+ x+(2+0+ 14 x) =2012,
OTKyZAa 2x = —1, 4TO HEBO3MOXHO.

3ameuarue. Y3HaB, UTO rof poxkAeHUs — oT 1984 g0 2011, MBI MOTJIH
U IpoCTO nepebpath 3T 28 BapHAHTOB.

CwMm. takxke 3agauu J5.5, [15.17, [15.19, [i5.20a, [16.12.

JlonmosHUTEIbHBIE 3aa4YH

A5.1. 3a cytkn go Aoxza [leTuH KOT Bcerga 4yMxaeT. Buepa oH 4ux-
Hyl. «CerogHsa 6yeT A0XAb», — nogymai Ilets. [IpaB su oH?

[15.2. Paboune A3BIKM KOHTpecca: aHIVIMHWCKUIM, KUTAWCKUI U pyc-
ckui. OKa3anock, 4To B 0601 Tpoiike YHaCTHUKOB KaK MUHHUMYM ABOE
MOTYT TIOTOBOPUTD APYT C JPYTrOM Ha KaKOM-HUOYAb U3 pabo4duX SI3BIKOB.
MoxXHO /M BBIOpaTh TaKOH SI3bIK, YTO BCE TOBOPSALIHE Ha HEM TOBOPSAT
U ellle Ha KaKOM-HUOyIb?

[5.3. B npasutenbcTtBe 20 MUHHCTPOB. [lo kpailiHell Mepe OAWH
M3 HUX 4YecTeH. M3 n00bIx AByX MHHHCTPOB XOTA ObI OAWH NPOJAXKEH.
CKO/IbKO 9€CTHBIX MUHHUCTPOB?

[5.4. V13 qeTrIpex HepaBeHCTB 2x > 70, x < 100, 4x>25u x> 5 aBa
BEPHB! ¥ IBA HeBepHBI. HaliguTe 3HayeHHWe X, eCJIM M3BECTHO, YTO OHO
uesoe.
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5. 1O0THKA U NIEPEBOP

A5.5. B xpyxoukax Hamucany 4uciaa 1, 2, 3, 4, 6, 12 1 oT KaxA0ro
YHCJIa K €r0 JIeJIMTe)I0 HallpaBWIH CTPeJKy. 3aTeM 4YUCja U 4YacTh CTpe-
JIOK CTepau. BoCcCcTaHOBUTE MCXOAHOE IOJIOKEHUE.

O
O« O« O -0« O

[5.6. [TonoxuTenbHOE YUCIO OKPYIJIMAM A0 OiaMXKaHLIero Leoro
Y NOJYYWIN YHUCIIO0, KOTOopoe 6oJblile UcxogHOro Ha 28%. Yemy morio
6BITb PABHO UCXOAHOE YHCJIO?

A5.7. Tpu sibnoka Bmecte Becar 300 r. Beca n106bix ABYX 670K OT-
Ju4atorcs He 6osee yeM BABoe., Ob6A3aTe/bHO JIM HaliieTcs A0JI0KO, BeC
KOTOpPOTO JIEXUT Mex Ay 75 r ¥ 120 r?

A5.8. V 10Benypa Ha BUTpUHE BBUIOKEHH! B PAJ, 110 BO3pacTaHUIO
Beca 10 aparoueHHbiXx KaMHeHd. IOBemup yTBep)KAaeT, 4To A0bkIe ABA
KaMHA BMecCTe Tshxesee Jo60oro ofHoro. 3a cKOIbKO B3BelIMBaHUM Ha
yauleyHbIX Becax 6e3 rMpb MOXXKHO IIPOBEpPHUTD, IIPaB OH WIH HeT?

[15.9. MoxHO 11 pa3pe3aTh KBaApaT cO CTOPOHOM 1 HA IATh IPAMO-
YTOJNbHUKOB (He 06M3aTe/IbHO OAMHAKOBBIX) € IIEPUMETPOM 27

A5.10. Ha waxmaTHY10 JOCKY IIOCTABHIM TPH KOHA U TPH J1aJbU TaK,
yTO6BI KaXKas ¢Urypa 6uwia poBHO OJHY APYTYIO U ObU1a Mo6UTa pOBHO
oAHoM Apyroi. CKOIBKO KOHeH 6bI0T APYyTrOro KOHA?

A5.11. MoXXHO I paccTaBUThb Ha OKPYXHOCTH 1udpsl 0, 1, 2, ..., 9
TakK, YTOOBI CyMMa KaXXJbIX TPeX U3 HUX, UAYIIUX IIOAPAA, He MpeBbIlla-
na 13?

A5.12. Brino 12 kapTouek ¢ HagnmucaAMu «CjieBa OT MeHA — POBHO 1
JIOKHas HaJUCbh», «CjieBa OT MEeHA — POBHO 2 JIOXKHBIX HaAIIHUCH», ...,
«CyieBa OT MeHA — pPOBHO 12 JIOXKHBIX HaZmucell». [leTa pasnoxuwn Kap-
TOYKM B pAJ CJleBa HaIpaBO B KaKOM-To nopsaake. Kakoe Haubonpliuee
4YHCJI0 HaANMCel Tenepb MOIJIO CTaTh IPaBAMBLIMHU?

[15.13. a) Mo>XHO /M B 5 KPY)KKOB Ha pHC. 1 BIMcaTb 110 HaTypab-
HOMY YHCIy Tak, 4YTOObl B KaXAOW IIape KPYKOUKOB, COeAUHEHHBIX OT-
PEe3KOM, OZHO YHCJIO JeMWIOCh Ha APYroe, a B HeCOeJHMHEHHBIX Napax
TAaKoTo He 6bUIO?

6) To xe ass puc. 2 (6 KPYKKOB).
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5. JIOTUKA U NEPEBOP

Puc. 1 Puc. 2

[15.14. EcTtb 12 BHellHe OZMHAKOBBIX MOHET JBYX COPTOB, MO 6 Kax-
JI0r0 COpTa. 3a OZHO B3BeIIUBaHUE MPO J06YI0 rpyIiy MOXXHO y3HaTh,
CKOJBbKO B Hell MOHeT nepBoro copra. Kak 3a /iBa B3BelIMBaHUA HaWTH
napy MOHeT pa3Horo copTa? (Kakas M3 HUX KaKoro COpTa, BbIACHATDb He
Hazo.)

A5.15. JlecATM3HAUYHOE HaTypajJbHOE YUCJIO HA30BEM pedKUM, eClU
OHO JEJIUTCA Ha Ipou3BefeHHe cBOUX LHUGpP. CKOMBKO NOC/Ie0BaTe b-
HBIX HaTypaJibHbIX YHMCEJI MOTYT OBITh PEAKUMU?

A5.16. TlynkTel A, B u C coefUHEHH NPA- 4
MBIMH AOporaMH (XoTs Obl OZHA ZOpOra MeXay
KaXZ0o¥ napoii ropozos). MI3BeCcTHO, YTO MeX-

Ay A U B ecTb Bcero 127 mapuipytoB (IIpsAMBIX
U uepe3 C), a Mmexkay A u C ecTb Bcero 164
MapuipyTa (mpsaMbix 4 uepe3 B). CKOJIBKO BCero
MapuipytoB MexAay B u C (1IpAMBIX U uyepe3 A)?

A5.17. U3-3a Tunorpadckoit omubKu nocaeaHsaa nudpa HaTypasb-
HOro yKcia N Hanedartasnach Kak lokasartesb cTeneHu (Hanpumep, N =
=128 3ameHu10ch 661 Ha 128). Pesysbrar oxasasnca xpatHeiM N. Jloka-
HTe, YTO KoMM4ecTBO Takux N He 6onee 200.

A5.18%. KaxxzioMy M3 Tpex JIOTHKOB Hallucalu Ha 0y HaTypajJbHOE
YUCJIO, IPUYEM OAHO M3 3TUX YHCEJ ABASUIOCh CYMMOH ABYX APYTHX, H
coob1mwIu UM 06 3ToM. JIOTUK He BUJAUT, YTO HAIMIMCAHO Y HEro Ha Jby,
HO BHJHT, YTO HaNMCaHO y ApyruXx. [lepBhiii TOrHMK CcKasaj, 4YTO He Mo-
XeT lorajaTheA, KaKoe YHUCI0 HallUCcaHo y Hero Ha 16y. [Tocie aToro To
XKe caMoe cka3al BTOPOH JIOTUK, a 3aTeM U TpeTui. Tor/a rnepBbiii cKa-
3an: «§ sHarw, 4To y MeHsa Ha n16y HamucaHo yucao 50». Kakue yucia
HaIHUCaHbl ¥ ABYX OCTAJbHbIX?

C
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A5.19*. JlopoxKH ITapka MAYT 110 IEPUMETPaM JBYX KBaZpaTHLIX I'a-
30HOB C OIHOM 06111e# CTOPOHON-A0POXKOH. [0 JOPOXKaAM T'YJISIOT C ITO-
CTOSHHBIMH CKOPOCTAMM XOJIMC U BaTcoH; KaXAbi 06X0AUT CBOM ra3oH
IIPOTHUB 4acoBOM cTpesakH. CKopocTh XonMca Ha 20% 6osibiie CKOPOCTH
BaTtcoHa. BpeMs OT BpeMEHHU MDKEHTIbMEHE
BCTpeuaroTcs Ha obiuelt Jopoxke. Bo BTopoii pa3s
Xonmc  BarcoH OHH BCTPeTWINUCh Yyepe3 10 MUHYT [1OCJIe TIEepPBO-
ro, a B TpeTUH — yepe3 10 MUHYT [10C/Ie BTOPOTO.
Yepe3 Kakoe BpeMs OHU BCTpeTATCA B 4-i1 pas?

[15.20. 3aayMaHO HECKOJIBKO LiebIX yucen. Habop aTux yucen U ux
BCEBO3MOXHEIE CYMMEI (110 2, M0 3 U T. 4.} BEIUCHIBAIOT Ha JOCKe B I10-
pAzxe HeyOblBaHMA. HampuMep, eciy 3agyMmaHbl yucia 2, 3, 5, To Ha
Jocke OyzeT BhIMUCaH Habop 2, 3,5, 5, 7, 8, 10.

a) Ha gocke BbinucaH Habop —5, —2, 1, 3, 4, 6, 9. Kakde 4ucia 6pu1H
3aJyMaHbI?

6) J11 HEKOTOPBIX pa3/IMYHbIX 3aJ[yMaHHBIX YMCes B Habope, BHITH-
CaHHOM Ha JZocke, yncio O BcTpeyaeTesa POBHO 7 pa3. Kakoe HaMMeHb-
lllee KOMUYECTBO YKCes] MOIJIO OBITH 3ayMaHO?

B)* /111 HEKOTOPBIX Pa3THYHBIX 3a/lyMaHHBIX YHces B Habope, BBIIIU-
CaHHOM Ha Jocke, yrciao () BcTpeuaeTcs: poBHO 6 pa3. Kakoe HaMeHb-
Hiee KOJIMYECTBO YHCes MOIJIO OBITh 3alyMaHO?

r) /1 HEeKOTOpBIX 3aJyMaHHBIX YHCeJ Ha AOCKe BBIMMCAH Habop.
Bcerzna u no aToMmy Habopy MOXXHO OZHO3HAYHO ONpeAeIUTh 3ayMaH-
Hble yucia?

[5.21, 3agymMaHO HecKoJbKO (He 06f3aTeNbHO pa3jIMYHBbIX) HaTy-
palbHBIX YMCEI. DTH YHMCJIa M UX BCEBO3MOXXHblEe CyMMBI (110 2, 1o 3
M T..) BHIIIMCBIBAIOT HA JOCKE B MOPsiZKe HeyObIBaHUA. ECIM Kakoe-To
4HCJIO N, BBIIIMCAHHOE Ha JOCKe, IIOBTOPAeTCA HEeCKOJbKO pas, TO Ha
JIOCKe OCTaBJIAeTCs OJHO TaKOe YKCJO N, a OcTalbHble YKC/a, paBHbIE
n, cTupaloTca. Hanpumep, ecnd 3agymansl yucia 1, 3, 3, 4, To Ha Jocke
6yaeT 3anucaH Habop 1, 3,4, 5, 6, 7, 8, 10, 11.

a) [lpuBeauTe nmpuMep 3aJyMaHHBbIX YMCes, JUIA KOTOPHIX Ha JOCKe
6yaeT 3anucaH Habop 2, 4, 6, 8.

6) CylecTByeT ¥ IpUMep TaKHUX 3aJyMaHHbIX YHCeJI, A1 KOTOPBIX
Ha locke 6yaeT 3anucan Habop 1, 3, 4, 5, 6,9, 10, 11, 12, 13, 14, 17, 18, 19,
20, 227

G TS - A

Yo aY >
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B) [IpuBeguTe BCe MpHMepHl 3aZyMaHHbIX YHMCeN, A1 KOTOPHIX Ha
Jocke G6yzaeT 3anucaH Habop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42,
43, 52.

OTBeTHI U pellleHnsn

J15.1. Omgem: He 06s13aTENBHO.

Pewenue. IlpencraBuM cebe, yro y [leTMHOrO KOTa CIIyYWIach aniep-
UA U OH YMXaeT KaXJHH JeHb, HE3aBUCHUMO OT IIOroAbl. ByaeT in oH
MpOAOJ/DKATh YMXATh 3a CYTKH A0 A0XAA? Jla, koHeuHo. [IpoTHBOpeYns
¢ ycioBueM HeT. Ho oH GyzeT yuMxaTth M 3a CYTKU A0 AHA 6e3 40X, 11o-
3TOMY HaBePHAKA NpelcKa3aTh JOXKAb HEJIb3A.

[5.2. Omgem: MOXHO.

Peuwenue. Tlpeanonoxum MpOTUBHOe: BhIOpaTh Henb3d. Torza s
KaXXZJ0r0 A3BbIKA €CTh Y4aCTHHUK, FOBOPAIIMH TOMBKO Ha HeM. BribepeM
[I0 TAKOMY YYacTHHMKY AJiA KOKAOTO s3biKa. B 3TOIl TpoMlle HUKTO He
MOXKeT MOO0BIIATHCA, YTO MPOTUBOPEUYUT YCJIOBHIO.

[5.3. Omeem: 1.

Peuwienue. BeibepeM yecTHoro MuHucTpa M. [Tomeuias 1060ro Apy-
roro MMHHCTpA B Hapy ¢ M, BUANUM, YTO 3TOT MUHHUCTD AO/DKEH GHITH
NpOAAXKEeH. 3HAUUT, APYTUX YeCTHEIX MUHHUCTPOB HeT, M yHUKaJeH.

5.4, Omeem: 6.

Pewenue. OTM HepaBeHCTBa paBHOCWIbHBI COOTBETCTBEHHO Hepa-
BeHCcTBaM x > 35, x < 100, x > 6,25 1 x > 5. MHOXeCTBO pellleHUH
KaXloI'0 U3 HEPAaBEHCTB Ha YHUCJIOBOW MTPAMOM HAaKpPOeM «KphIeh» (cM.
puc.). Ham noaxozat Tonbko pelleHUs, HaKphIThle POBHO ABYMsA Kpbl-
uraMy: MoJiyuHTepBan 5 < x < 6,25. Ha HeM eCTh TONbKO OLHO Liesloe
YUCI0 — 3TO 6.

5625 35 - ' ' 100

Kommenmapuil. ®axktuyecku yucna 5, 6,25, 35 u 100 genar uucio-
BYIO TIPSIMYIO Ha 5 MPOMeXXyTKOB. Ilepebrpas ux, BelOHpaeM HYKHBIN.
A5.5. Omgem: cm. puc.
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Pewenue. Vias 1o cTpenoykaM, MOXXHO JOUTHU TOJNBKO JO AeTUTess.
OT BepxHero Kpy>kKa MOXXHO AOHUTU 10 YeThIpeX APYTHX, a YeThIpe Je-
JIUTEJIA ecTb TOAbKO y uHcia 12. OT cpeAHero KpyKKa MOXHO JONTH
Z0 Tpex JPYTHX, a U3 OCTABIIMXCS YHCe TPU JeIUTeNd €CTb TOAbKO Y
yucna 6. [lo 1eBOro Kpy>xka OT CpeAHero MOXXHO ZOWTH 3a 2 miara, a
€JWHCTBEHHBINA JIeIUTEND /IeTUTENA Yncia 6 — 3To yueao 1. B kpyxkke
cIpaBa OT 6 CTCUT JieIUTeNb, KOTOPBIH JeJUT ellle OJHO YHCAO0 U3 MOoKa
He pacCcTaB/JE€HHBIX: 3TO MOXeT ObITb TOMBKO 2, a CIipaBa OT Hero — 4.
B ocraBuiniics kpy:kok BrnuueM 3. OcTajJoch NTPOBECTH HEJOCTAIOLINE
CTpeJiKK OT 12 KO BCceM OCTalbHBIM U OT BCeX K 1.

®
0 O © "0'®

Kommenmapuil. B 3Tol 3agaue nepebop kasancs HeusbexxHbiM. OZ-
HAKO KaXJblH pa3 ero yzaBajioch OTTAHYTb: Mbl HAXOAWIH OYepeaHOe
MecCTO, T/ie YHC/I0 BOCCTAHABIMBAIOCh OZIHO3HAUHO. Takue MecTa Ha3bl-

BalOT Y3Kumu, B HUX CTEIICHDb CBO60ﬂbI Ha“uMeEHbIIan.

J5.6. Omsem: %; HJIH %—2
Pewenue. OKpyrieHHe 6bUTO, OYEBHUZAHO, ¢ U36BITKOM. ITycTh YMC/IO
X OKpymiwiochk A0 uenoro n. Toraa n =1,28x 1 omnbKka OKpyIieHHs
25n 25n

0,28x <0,5. OTcroga x = 5 H 0,28 37 < 0,5, 4TO 3KBUBaAJIEHTHO TO-

MY, YTO N < l7§ [ToAXOAAT TOJMBKO ABA HaTypajbHbIX YUCIa: n=1un=2.
[MoacTapsis UX, MONy4yaeM BhILIETIpUBeJeHHbIE OTBETHI.

JI5.7. Omsem: obs3aTeNnbHO.

Peuwenue. Tlpeanionoxum, 4To TaKoro sib1oka HeT. Toraa Bce A6J0KH
gensaTcs Ha Manble (<75 1) u 6onpiure (= 120 ). MaabiX MOXeT OBITh
0,1, 2 mnu 3.

Cayuyait 0. EciM MasibIX HeT, TO TpU OOJbIIMX B CyMME BECAT HE Me-
Hee 3-120=2360 > 300 r. [IpoTuBOpEUHeE.

Cnyya#i 1. OzHo Masnoe U /Ba 601bIIMX. bosibllMe BecAT He MeHee
2-120 =240 r, 3HauuT, Masoe He 6onpme 300 — 120 =60 r. Ho Torza
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OTHOIIIEHHE HOBIIOrO K MajJoOMy COCTaBJIsAeT Kak MUHKMMYM 120: 60 =
=2. [IlpoTuBopeune.

Cnyvait 2. /lea Maablx ¥ ogHO Gosbluoe. Masble BecAT He boree
2-75 =150 r, 3Ha4uT, bonpioe He MeHee 300 — 150 =150 r. Ho Toraa
OTHOIIeHHe OOJIBIIOTO K MaJIOMy COCTaBJIsIET KAK MUHUMYM 150:75=2.
[IpoTuBOpeuUe.

Cnyuai 3. Ecu 601b1IHX HET, TO TPY MaJIBIX B CyMMe BeCAT He 6osiee
3-75=225 <300 r. [IpoTusopeyne.

Bce ciydau HEBO3MOXKHbBI, 3HAUMT, TIPEANOI0KEHHE HEBEPHO, U fA0-
JIOKO TIPOMEXYTOYHOTrO Beca eCThb.

J15.8. Omgem: 3a ogHO B3BelUIMBaHHeE.

Ykasarnue. JOCTATOYHO MOJ0KUTL HA OJHY Yally /Ba CAMBIX JIETKHUX
KaMHsl, a Ha JpYTyI0 — CAMBIH TSKeJIbiil.

5.9, Omeem: MOXHO.

Peutenue. IlpuMep cM. Ha pucyHKe (d4eTbIpe IPsMO-
YTONbHHUKA CO CTOPOHAMH 7 H 7 M KBAJIPaT CO CTOPO-
HOH E)

A5.10. Omsem: 0.

Pewenue. Tlpeanonoxum, 4To KaKue-TO JBa KOHA OLIOT JApyT Apyra,
TOTZA TPeTHUH KOHb BbeT KaKylo-To Jagbio JI. CieoBaTeNbHO, OH He Ha-
xoauTcs ¢ JI Ha oHOH rOPU30HTAIM WIH BEPTUKAJH, TO3TOMY JI ero He
6beT. Eciu J1 6beT Apyroro Kossi, TO 3TOT KOHb IOGUT ABAX B A €CIH
JI 6beT Apyryto naabio, To JI mo6HUTa ABaXKAbL: 3TOH JaZbel U TPETbUM
KOHeM. B oboux ciyuasx nosyvyaeM IpOTHBOpEYHE C YCJIOBUEM.

A5.11. Omeem: Heab3s.

Peuwterue. IlpeAnionoxuM, 4YTO YKa3aHHaA pacCTaHOBKA CYILEeCTBYET.
CJI0KHMM CYMMBI BCEX YKa3aHHBIX TpoekK. II0CKONbKyY KaXx/Aasd U3 CyMM He
TIpeBOCXOoAUT 13, a Bcero cymm 10, uTorosas cymma He npeBocxogut 130.
C Apyroil CTOPOHBI, Ka)J0e YMCJI0 BXOAUT B UTOTOBYIO CyMMYy 3 pasa,
c/1e[10BaTeNbHO, HTOrOBasi cymma paBHa 3(1 + ... +9) = 135. IIpoTuso-
peudue.

A5.12. Omeem: 6.

Pewenue. Ilpumep. Yucna Ha KapTouKax UAYT B TAKOM IOpsAKe: 7,
1,8, 2,9, 3,10, 4, 11, 5, 12, 6. Torga Bce yTBEepXJEHUS C YUCAAMU
6onblie 6 JIOKHBL, TaK Kak Jaxke obllee YHCIIO KAPTOYEK CIeBA MeHblEe
3aB/IEHHOI'0 Ha KapTO4yKe. 3HA4YWT, YTBEPXKJEHHE C YMCIOM 1 MUCTHH-
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HO, MO3TOMY MUCTUHHO ¥ YTBepKJeHHe C YUCIOM 2, U T. A. — UCTHHHBI
YTBEPXKAEHHUSA C YKCcIaMU He Gonblie 6.

Ouyenka. EciIM UICTUHHBIX yTBep)XXZEHU 6osblie 6, TO JIOKHBIX MEHb-
me 6. Ho Toraa Bce KapTOYKH C YMC/AaMHU OT 6 0 12 «IryT», IO3TOMY
JIOXHBIX 6osble 6. [IpoTHBOpeune.

J15.13. a) Omsem: MOHO.

Peutenue. Hanpumep, 60 1 90 B KOHIax AuaroHanmd, 2, 3 u 5—
B OCTAJIbHBIX KPY»KKax.

6) Omeem: Henb3s.

Peuwterue. JIOMyCTHM IIPOTUBHOE: MBI paCCTAaBIWIH YU C/Ia HYXHBIM 00-
pasoMm. [IycTb B 60JIBILIOM TPEYroibHUKE CTOAT YKcia a 2 b 2 ¢, 1 yucio
b ewe coeuHEeHO OTPE3KOM C YHUCJIOM d B MaJIOM TpeyroibHHKe. fIcHo,
4TO a AenuTcA Ha b, a b genntcesa Ha ¢. A A1 b 4 d BO3MOXHBI /IBa CJ1y4ast.

Cnyuaii 1. Tlycts b genutcesa Had. Torza no uenoyke U a Aeautes Had.
Ho a u d He coeguneHsl oTpe3koM. [IpoTUBOpeYHe.

Cnyuaii 2. Iycts d genutcs Ha b. Torza o uenoyke d AeaUTCA Ha C.
Ho d u ¢ He coepuHeHtl. [IpoTHBOpeYHe.

15.14. Peuwtenue. JlocTaTo4yHO 1160 HAUTY Tapy MOHET pa3HoOro cop-
Ta, 1160 BBHIABUTD JBe TPYIIIbI MOHET, Ile B OZHOKN BCe NMEpPBOro COpTa,
B Zpyroil — Bce Broporo. CHauasa B3BecM 4 MOHeThl. BO3MOXHEI JBa
cIyyast.

Ciryyaii 1. Bce 3T1 MOHETHI OHOT'O COpPTa, CKaXkeM nepsoro. Basecum
2 MOHeTHl U3 ocTaBuuxcs. Eci oHU pa3HOro copra WiH obe BTOpOro
copTa — Bce xopoiuo. Eciu ke o6e epBoro copTa, To Bce 6 He 838euueH-
HbLX MOHET — BTOPOT'O COpTa.

Cnyyaii 2. B yeTBepKe eCTb MOHETHI IByX COPTOB. B3BeCHM 2 U3 HUX.
Ecu oHU pasHoOro copra-—Bce xopoiuo. Eciu e o6e ofHOro copTa
(ckakeM, mepBOro), TO U3 IIEPBOTO B3BELIMBAHUA Mbl 3HaeM BCe IPOo
APYTYIO I1apy: MOHETHI TaM JTH60 pa3Horo copTa, 6o obe BTOpPOTo cop-
Ta — BCE XOPOLIO.

J15.15. Omsgem: 1, 2 nnu 3.

Peusenue. IMpumep Tpex peakux yucen noapsag: 1111111111 genurcs
Ha 1; 1111111112 genutca Ha 2; 1111111113 genuTtcst Ha 3, TaK Kak €ro
cyMMa M¢p AeTuTcsa Ha 3.

Ouyenka. PacCMOTpHUM 4YeThIpe MOAPAA UAYINMX yHcia. Cpeau HHUX
JiBa YETHHIX, U, TaK KaK pa3HOCTb MEXJAy HIUMH paBHa 2, o6a He MOTyT
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Jenutbes Ha 4. BeibepeM detHoe umcao N, He gendineecs Ha 4. Jloka-
»keM, uTo N He peakoe. /locTaTO4YHO J0OKa3aTh, YTO MMPOU3BEJAEHUE €r0
uudp Aenutcs Ha 4 (B YaCTHOCTH, MOXET PaBHATbCA HyMO). JleHCTBU-
TeIbHO, eCJIH NocaeAHAd uudpa yrcaa N JeauTcd Ha 4, TO U IPOU3-
BesieHHe unodp genutcs Ha 4. Ecim xe nocnegHsas uuédpa 2 win 6, To
npeanociaesHas uudpa yeTHa (MHa4ye MO NMPHU3HAKY AEIMMOCTH YHUCIO
Aenwioch OB Ha 4), M03TOMY mpou3BeJeHne HUp KpaTHoO 4.

[5.16. Omeem: 2012.

Pewenue. TlycTs HanpsMyto U3 A B B Beget x gopor, U3 AB C—y
zopor, a u3 B B C — z gopor. KomO6uHHpyA B napsl y Aopor i3 ABC c 2
zoporamu u3 C B B, monyyum yz MapuipyToB U3 A B B uepes C. Jlob6a-
BHUB K HUM X IIPSMBIX MapIIpPyTOB, TOAYyYHUM X + y2z =127, TOuHO TaK ke
CYUMTaeM MaplipyThl Mexay A U C: y + xz = 164. Brlunrasn U packaazbl-
Basi JIEBYIO YacTh Ha MHOXUTEINH, noaydaeM (x — y)(z—1) = 37. Tak kak
%> 0, BTOPOI COMHOXHTEIb HEOTpHULIaTeIeH, I03TOMY IepBbII — TOXe.
IpocToe uncno 37 MOXXHO pasaoXKUTh IMUIL HA MHOXKUTeJIH 1 1 37 B TOM
WIH ApyroM nopszake. OTcroza rosay4daeM sa ciaydad: x—y =37, 23=2
wHMx—y=1,z=38.

Cnyuaii 1. BelpasuB x =y + 37 U NOACTaBUB, MOAYYUM y +37 +2y =
=127. Otcroga y =30, x =67, 2+ xy =2012.

Ciryyaii 2. BelpasuB x = y + 1 u 110ACTaBUB, HOAYYUM y + 1+ 38y =
=127, 39y =126. Ho 126 He genuTcs Ha 39, no3TomMy ciydaid HEeBO3MO-
KeH.

[5.17. Kpamkoe peuwerue. Ilyctb x¥ kpatHo N =10x + y, rae y —
yudpa. Torga 10x = N — y. BosBezgeM obe yacTH B cTeneHb y. Torza
JieBasi 4acThb KpaTHa x” M KkpaTHa N, 103TOMy IpaBas Toxe. PackpblB
IpaBylo yacThb 1o 6MHoMy Hpl0TOHA, BUAMM, YTO BCe c1araeMble, KpoMe
nocyeiHero, cofep:xaT MHOXUTeMb N. 3Ha4UT, U TNocleHee cjlaraemMoe
yY xpaTHo N. CnegoBarenbHo, N eJIAT OJHO U3 yHce 11, 22, 33, 44,
5°, 6°, 77, 88, 9°. Kaxzoe u3 [IePBBIX YEThIpEX UHCEN ABASAECTCA AEU-
TeJIeM KaKoro-HUOyAp U3 MOC/IeAHUX, NMO3TOMY UX MOXHO OTOPOCHUTD.
PackyiaAbIBast oCTaJbHbIE Ha IPOCTBIE MHOXHUTEIH, BUAUM, UTO 3TH YHC-
Jla MMeloT 1o 6, 49, 8, 25 u 19 JenuTteneill COOTBETCTBEHHO, UTOIO He
6osee 107 BapMaHTOB.

Kommenmapuil. TlpeanoxeHHBIH MyTb NO3BOJAET He TOJBKO OLe-
HUTH KOJIMYECTBO TAKUX YMCEN, HO ¥ HaliTh ux Bce. O6GpaTuTe BHUMA-
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HHEe Ha TO, KaK MBI 3a cYeT AeJHMOCTH IIepellId OT HeollpeeneHHOTO
KOJIMYeCTBa BADUAHTOB K KOHEYHOMY CITHCKY.

/15.18. Omeem: y BToporo 20, y TpeThero 30.

Pewenue. TlycTh X, y, 2 — 4ncia, HaMMCaHHbIE Ha JIOY epBOTo, BTO-
pOro U TPETLETO JIOTMKA COOTBETCTBEHHO. OGO3HAYUM JIOTUKOB JIA
kpartkoctu JI1, JI2 u JI3.

BHauaze, ¢ To4yku 3peHHA JI1, BOSMOMXKHBI BAPHAHTBL X =Y + 2 U X =
=|y — 2|. OAHaKo NpH y = 2 BTOPOI BapUaHT OTMNAZAET (JIOTUK 3HAET,
4TO ero yuciao 6oabie 0), moatomy JI1 cMoXkeT y3HaTh cBoe YUCIO. [Ipu
¥y # 2 GOpMYJIBL AAIOT ANA X pasHble Yucia, mosTomy JI1 ofHO3HAYHO
oIpeAeUTh ero He MoxeT. ITockonbky JI1 Tak U ckasas, Bce 3HAIOT, UYTO
y#z.

Terneps, ¢ TOYKH 3peHHA JI2, BOSMOKHBI TaKHe BapUAHTBI: y =X + 2
U y =|x —z|, npudem y # 2. [ToaToMy JI2 CMOKET y3HATh CBOE YHCJIO,
TOJIBKO eC/IM X = g (Torza ormnagaet BapyadT y =0) wiu x =2z (Toraa
oTnajaeT BapUaHT Yy = |x — | =2). 3HAYUT, [OC/Ie BTOPOTO BhICKA3bIBa-
HMA BCe 3HAIOT, YTO X £ 2 U X £ 23.

Toraa, ¢ To4kH 3peHUs JI3, BOSMOXKHBI BAPUAHTEL 2 =X + Y U 2=
= |x —y|, npU4eM z He paBHO HU OAHOMY U3 YHCEN Y, X WIH % IMo-
HATHO, 4YTO X + y 3THM 4YHCJIaM 3aBeZOMO He paBHO. A BOT |x — y| Mo-
)KeT U coBmacte. [IpupaBHUBas |x — y| k 0, y, X win %, HaxoJuM CJy-
yal, KOrja BTOpPOM BapMaHT MOT OKAa3aTbCsl HEBO3MOXHEBIM M JI3 Mor
6B y3HaTh CBOe yMcio. [lonyyaem, YTO 3TO CIyYWIOCh OBl TONBKO NPH

2
X€ { Yy, 2y, %, ?y } 3Ha4UT, [I0C/Ie TPETHErO BHICKA3BIBAHUA BCE 3HAMOT,
2
4TO X ¢ {y, 2y, % %}

Teneps, ¢ TOYKU 3peHHUA JII, BOSMOXKHBI BAPHAHTH X =y +2 U X =

2
= |y — z|. TIpu 3TOM H3BECTHO, YTO X & {y, 2y, %, ?y’ z, 22} U y#z.
[Toatomy JI1 cMOKeT JorazaThCst, KaKoe Y Hero YUC/I0, TOMBKO eC/U Y + 2
Y 2y
2> 37

WIH |y — 2| paBHO OJHOMY M3 9ucen y, 2, 2,22 U y # 2. 3TO BO3-

2
MOXKHO, TOJBKO €CJIK y — 2 PaBHO OZHOMY M3 YHCes %, ?y,
2 3y 4
=2y, —%, _Ty. B 5THX ciyyaAax x =Y + 2z U paBHO _y, ?y, 3z, 4z, 3y,
4y,5y/2, 8y /3 cooTBeTcTBEHHO. [locKonbKy 50 He JeMUTCs HU Ha 3, HU

2, 22’ -y,

o 5
Ha 4, UMeeT MeCTo CIyvyaM X = 7}, Torga y =20, z=30.

100



5. JOTUKA U NTEPEBOP

[5.19. Omsem: 4depe3 35 MHUHYT.

Pewerue. TlonpocuM caZioBHUKa IOTYJATh BOKPYT razoHa XoiMmca
CUMMMETPHUYHO BaTCOHY OTHOCHTeNBbHO O6lleH cTOpoHBI. Torza caoB-
HUK 6yZ€eT XOAUTb BOKPYT ra3oHa no uacosoil cmpesnke W BCTPEYaThCA C
X0/MCOM peryJsipHO, Yepe3 paBHblE IPOMEXYTKH BPEMEHHU. A IIOCKOJIb-
Ky 1o oblieit opoXKe caZOBHUK W BaTcoH mayT 6ok o 60k, To BaTcoH
BCTpevaeTcss ¢ XOIMCOM TOTZAA M TOJIbKO TOTAA, KOrJa CaOBHUK BCTpe-
yaeTcs ¢ X0IMCOM Ha o0lel ZOpOXKKe.

[TocKOMBKY CKOPOCTH X0MMca U CaZl0BHHUKA OTHOCATCA Kak 6: 5, Mex-

[y O4epeIHbIMH BCTpeYaMH ¢ CaZ0BHUKOM XOJIMC yclieBaeT POUTH 1—61

5
nepuMeTpa KBaJpara, a CaZ0BHUK — 77 . C TOYKM 3peHHs ABIDKEHHA MO
JIOPOXKKe KBa[paT MOXXHO CYHTATh KPyroM. OTMepsisi OT NPOU3BONBHOM

TOYKH I1O 1—61 NnepuMeTpa, Mbl OTMETHM POBHO 11 Touek BCTpE€Y, KOTOpPbIE

pas3buBaloT kpyr Ha 11 paBHbIX 4acTedl. O603HaYUM 3TH TOYKH P;, P,,
..., P11, 3aHyMepOBaB UX B MOpPAAKe IIPOTHUB YacOBOH CTpesku. BeTpeuun
XosiMca U caZloBHUKA NIPOMCXOAAT Yepe3 paBHEIE IIPOMEXXYTKU BpEMEHH
T nocneposaTenpHO B TouKax Py, Py, P,, Py, P;, Py, P, Py, Py, Pyy, Py, P
UT A

O61as JopoXKKa COCTaBJsAeT POBHO YeTBepPTh Kpyra. Ha Hee MoryT
IonacTb 2 Wik 3 oTMedeHHbIe TOYKY (4 TOYKU He NMOMEeCTATCS, TaK Kak

paccTosiHUe MEeXJY KpalHUMH 6yaeT 1—31— > %; a 0JHa TOYKa He CMOXeT
1

pa30buTh YeTBepTh KPyra Ha POMEXKYTKH, MeHbIlIHe 17)

Eciy Ha oblell JOpoXKKe Je)aT KakHe-TO TPU IocjaeloBaTeNbHble
ToukH (11ycTh Py, P, u P;), TO BcTpeuH B 3TUX To4yKax (a 3HA4uT, U ¢ Bat-
COHOM) IIPOMCXOJIAT Yepe3 NMpoMexyTKU Bpemenu 2T, 2T, 7T, 2T, 2T,
7T, ... Iloatomy 2T = 10 MUH U CJleAyrollas BCTpeda CAy4YMUTCA 4depes
5T =35 MUHYT.

Ecnu ke Ha ob1eit Jopoxke JiexaT ABe 10oc/eL0BaTe/bHbIe TOYKH
(iycte Py, P,), TO BCTpeYM B 3TUX TOUKAX [POUCXOJAT HUepe3 IIpoMe-
XKYTKU BpemeHu 2T, 9T, 2T, 9T, 2T, 9T, ... OTO NpOTUBOPEUMUT ABYM
BCTPEYAM IIOAPAL uepe3 paBHEBIE MPOMEXYTKM BpeMeHH, II03TOMY Ta-
KOM cJly4ail HEBO3MOXKEH.

ITymbw k pewenuro. To, 4TO 06111251 ZOPOXKKA COCTABJISIET TONBKO YaCTh
IyTH ZXXE€HTJIbMEHOB, CO3/jaeT HElpUATHYIO AJA pellleHHsl HeperyJsip-
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5. J1I0THKA U [TEPEBEOP

HOCTb BCTped. MOXXHO, KOHEYHO, YYeCThb 3TO C [IOMOUIBIO JOTIOTHUTE b~
HBIX HEPABEHCTB, HO 3TOT XJONOT/IMBBIA MeToZ He a1 Xonmca. B ero
Ayxe NMPpUBJIeYDb IOACTABHOE JIMLO U IONPOCUTD [TOAbIIPATh.

[5.20. Omseem: a) —5, 3, 6; 6) 5 uucesn; B) 6 4uces; I') He Bceraa.

Pewenue. a) AcHo, 4TO 3alyMaHO TPH YMCJIA U UTO CPeAU 3aJyMaH-
HBIX €CTb KakK OTpHllaTe/bHble, TAK U NOJOXKUTENbHbIE YUcaa (MHaue
BCe BBIITMCaHHbIE ypcia 6butd 6B 0HOTO 3Haka). He MoryT 6bITh 3a1y-
MaHbl 06a OTpULIAaTeNbHBIX YUC/IA, HHaYe Ha AocKe GbUIO OBl elle OAHO
OTpUILIATE/IBHOE YHUCIO — UX CyMMa. M3 oTpuLlaTe/NbHEIX 3ayMaHO —5
(npubaBniAsa K —2 MOMOXKUTENbHblE YUCIA, MBI OBl —5 He IMOJYdIUIN).
Kpome Toro, 3aymansl ABa IOJOXUTENbHBIX YHCAA, U UX CyMMa paB-
Ha HaubosbllleMy M3 BBIMMCAHHBIX YHCed, TO ecTb 9. M3 BBIMMCAHHBIX
yucesl cymMy 9 garoT Tonbko 3 u 6. HeTpyaHo npoBepUThb, 4TO Habop
—5, 3, 6 TOAXOAUT.

6) Ilpumep. —10, —1, 0, 1, 10. SIcHo, 4TO B Hy/leBy10 cymmy 10 u —10
BXOJAT WM He BXOAAT napoH, 1 1 —1 — toxke napoil. I[loatomy 4ucia 0,
1, 10 moxHo b6pathb B M060# koMbUHaIUM (7 BAPHAHTOB) U AONOJIHATD
MTPOTHUBOIOIOXKHBIMH.

Ouenka. V3 Tpex Yrces MOXKHO CZleJlaTh JIUIIb 7 CYMM (BKJIFOUAs CyM-
MBI M3 OJHOTO CJlaraeMoro), u ecjiv BCe OHM paBHH 0, TO U KaxJoe
yuciao paBHO 0. Eciu ects Habop U3 yeThIpex 4uces, TO CPEAH HHUX He
6osee ofAHOro Hyjas. PacCMOTPUM paBHble CYMMBI M3 JBYX C/laraeMbiX.
3aMeTUM, YTO OZHO U TO )K€ YHCJIO a He MOXET BXOAMTb B /iBe TaKue
CYMMBI. JleicTBUTENBHO, eciik a +b =a + ¢, To b=c, HO 1o ycioBuIO b
U ¢ pa3nnyHbl. [IpoTUBOpeuHe. 3HAUUT, HY/NEeBbIX CYMM U3 JBYX cJlarae-
MBbIX MaKCUMyM /IBe. ECJIN eCTb /iBe HyJIeBble CYMMBI U3 TPEX cjlaraeMblX,
TO y HHUX €CTb JBa OOLIUX C/laraeMblxX, IO3TOMY TPETbH c/laraeMble paB-
Hbl — IPOTHBOpeYHe. 3HAUYUT, €CTb MAaKCUMyM OJHa HyjleBad CyMMa M3
Tpex cjaraeMbIx. A CyMMa M3 YeThlpex cjlaraeMblx eJUHCTBeHHa. HTo-
ro He 6onee 1+ 2+ 1+ 1=>5 Hy/NeBBIX CyMM, a Hago 7 cyMM. [loaTomy
quces He MeHee MATH.

B) Ouenka. IlpeArnonoXUM, 4TO cpedu 3aAyMaHHbIX yHces ecThb 0.
EcTb k HyneBbIX cyMM 6e3 ciaaraemoro 0. JlobaBUB Kk KaXxgo# M3 HUX O,
NOJIy4HM elle poBHO k cyMM c ydactueM 0. U ectb eme cam 0. Utoro
BHIMUCAHO 2k + 1 Hynmel. HO 3TO KOIMYECTBO HEYETHO, OHO HE PABHO 6.
[1IporuBOpeYHe. 3HAYUT, CpeAH 3aAyMAaHHBIX YHCET HYJA HET.
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[IycTh 3ayMaHO n pa3jMyYHbIX HEHY/IEBHIX YHCe a, b, ..., 2 C CyM-
Mot S. CymMbl U3 n— 1 ciaraemoro paBHel S—a, S—b, ..., S—z, a
€IVHCTBEHHaA cyMMa M3 n cjaraeMbix paBHa S =S — 0. [IOCKO/BKY BBI-
YUTANIUCh Pa3TUYHbIE YHUC/IA, BCE 3TH CYMMBI TOXE Pa3jMYHbL. 3HAYUT,
cpeAu HUX He 6onee ofHOro HyJsi. [I03TOMY JO/MKHBI OBITH CYMMBI M C
JAPYTUM KOJMYECTBOM CJlaraeMbIX, kpome n—1 u n.

PaccMOTpUM paBHBEIE CYMMEBI U3 /IBYX C/laraeMbIX. 3aMeTHM, 4YTO Of-
HO U TO e YUCJIO d He MOXET BXOAUTH B JIBe TaKUe CyMMEI. /leHCcTBU-
TeJbHO, eciM a +b=a +c¢, To b=c, HO No yCI0BUIO b U ¢ Pa3TUYHBI.
[IpoTHBOpeune. 3HAYUT, KAKI0E CJlaraeMoe BXOAUT He OOJbllie YeM B
OZHY TaKyl0 CYMMY, a IIPU n S 5 Hy/IeBbIX CYMM U3 JByX CjlaraeMblX He
6onee ABYyX.

PaccMOTpHM paBHBIE CYMMEBI U3 TpeX cjlaraeMbIX. 3aMeTHUM, YTO Ia-
pa yuces a, b He MOXET BXOJUTH B /IBE TAKHE CYMMBL. /leHCTBUTEIBLHO,
ecma+b+c=a+b+d, Toc=d, Ho no ycnoBHio ¢ ¥ d pasnuyHel. [Ipo-
TUBOPeYHe. 3HAUMT, eCJIU n < 5, TO HYJIEBBIX CYMM U3 TpeX CjlaraeMbIX
He Gosee ABYX (B /IBe CyMMEHI yXKe BOWZAYT Bce 5 yuces, U o060t apy-
roil Habop M3 Tpex 4ucena ZO/DKEH COBIIACTD 11O ABYM YHMCJIAM C OAHOM
U3 CyMM).

HMTax, npu n < 5 HyJIeBBIX CYMM He 6ojiee MATH: MAKCHUMYM OZHA U3
He MeHee 4eM n— 1 cjaraeMoro, ¥ MaKCUMyM IO ABe U3 ABYX U U3 TpPeX
cinaraeMsix. lllecTd cyMM He HAULIOCh.

IIpumep. TIpu n =6 Takoe BO3MOXXHO: HanpuMmep, 3afyMaHbl —21,
-10, —1, 1, 10, 11. HyneBsle cymmsl y HabopoB {—1, 1}, {—10, 10},
{-21, 10,11}, {-10,-1,11}, {-1,1,-10,10}, {—21,—1,1,10,11}.
Jpyrux HabopoB HeT: —21 MOXET BXOAHTh TOJBKO BMecTe ¢ 10 u 11,
a torza —10 He BXoAuT (ABa Habopa). Eciu —21 He BXOJUT, TO ABY-
3HauHbIE YHCJIa BXOZAT TOJABKO IO JBa pa3HOro 3Haka (Tpu Habopa).
HaxoHe1, 6e3 JBy3HAYHBIX €CTh TOJBKO OAWUH HAbOp U3 ABYX OAHO3HAY-
HBIX YHCel.

r) Habop —3, —2, —1, 0, 1, 2, 3 nonyyaeTca Kak U3 3aJyMaHHBIX
yucen —3, 1, 2, Tak ¥ U3 yncen 3, —1, —2. 3HAYUT, IO 3TOMY HaGOpy
00HO3HAUYHO 3ailyMaHHbIE YUC/IA BOCCTAHOBHUTD HEJIb3S.

Kommenmapuil. 6) [Ipu noucke npumepa U3 6 4uces Noae3Ho 3aMme-
THUTh, YTO CyMMa BceX He paBHa 0, HHaye BCe HeloyHble HabOophl pa3tu-
BAIOTCA Ha Mapbl JONIOJHUTENbHBIX, U 001lee YMC/I0 HABOPOB HEYeTHO.
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Toraa He 6pIBaeT Tpex Nap ¢ HyJeBOM CyMMOM U IByX HETlEPECEKAIOIUX-
Csl TPOEK C HYJIEBBHIMH CyMMaMH (MHaye cymMMa Bcex uwucen pasHa 0).
ITH HaOMIOAEHHUA [T03BOJIAIOT CYLIIECTBEHHO COKPATHUTh Iepefop Bapu-
AHTOB.

r) Bepen obuinii dakt: ecnu B Habope 3aZyMaHHbIX YUCEI C CYMMOM
0 noMeHATb Bce 3HAKH HA NMPOTHBOIIOIOKHEBIE, TO HAOOP BBHITIMCAHHBIX
yrcen He U3MeHUTCA. JJeHCTBUTENBHO, TYCTh B UCXOAHOM Habope MOX-
HO NOJYYHUTE CyMMY S. CII0KUB BCe YMCIa, HE BOUIE/IINE B 3Ty CYMMY,
MOMYYUM YHCI0 —S. A €C/IM TENephb Y BCeX Yhcesa NMOMEHATh 3HAKH, TO
M CyMMd CMEHHT 3HAaK U CTaHeT paBHA S. 3HAUMT, J100yI0 CTapyio CyM-
MY MOXHO IONYYUTb U3 HOBOro Habopa, U Haob6opoT. [ToaToMy Habop
CYMM He U3MEHUTCH.

A5.21. Omegem: a) 2, 2, 2, 2; 6) vet; B) 9,10, 11,2219, 10, 11, 11, 11.

Pewenue. a) icHO, yTo U3 Habopa 2, 2, 2, 2 NOIYYal0TCA BCE YETHBIE
4yca He 6osee 8 ¥ TOMLKO OHU.

6) IlpegnonoXxum, 4YTO TakoM NMPUMep CyIecTByeT. Tora siCHO, YTO
yuceno 1 3agyMaHo (OHO He MOKeT OBiTh NIpe/CTaBlAeHO KaK CyMMa JABYX
WM 6oslee HATypalbHbIX YKces). SICHO TaKXKe, YTO CyMMa BceX 3aJyMaH-
HBIX YMcen paBHa 22 (ecau cymMMa MeHblie, To 22 He ObUIO 6bi BBIMH-
caHo, a ec;1u 6osbille, TO ObLIO 6Bl BBITUCAHO YUCIO, bonbiiee 22). Ho
TOTAA CyMMa BceX uucen 6e3 oqHOM eZIMHUIIH AOKHA OBITh paBHa 21, a
TaKoe YMCJIO He BBINMHCAHO. [IpoTHBOpedMe.

B) Yucna 9, 10 u 11 He MoryT 6bITh IIpeJCTaBIeHbl KAK CYMMBI MEHb-
KX YKces U3 Habopa, MO3TOMY OHH 3adyMaHbl. AHaJIOTMYHO MpeJblay-
11eMy 1IYHKTY CyMMa BceX 3aJyMaHHBIX 4uces paBHA 52. Bribepem mno
OZHOMY dK3eMILIApy uMcen 9, 10, 11, Torga cymMMa OCTa/lbHBIX 3aJyMaH-
HBIX 4Kces paBHa 22. Torza ato nubo uncno 22, 1nb6o 11+ 11 (cymma
Tpex Wwin 6osee cjlaraeMbix Kak MUHUMYM 9 + 9 + 9, yTo Gosblie 22).
Y6eaumcs, yto ob6a nabopa 9, 10, 11, 22 u 9, 10, 11, 11, 11 nogxoasT. Jo-
CTAaTOYHO MPOBEPHTL BTOPOM HAbGOp, MOTOMY YTO B HEM J0Oas cyMMa
¢ He fOosee yeM oaHUM uHciaoM 11 peanusyeTcs U B epBoM Habope, a
B CyMMe C ZIByMs WIK Oonee ak3eMILiapamu 11 aBa cnaraemerx 11 moryr
ObITh 3aMeHeHbl Ha 22. /ina BToporo Habopa Ipolle BCEro 3aMeTUTh,
YTO BCe BBHINMMCAHHbIE YUC/AA UMEIOT Bua k- 11 —m, rne m=0, 1, 2, 3.
BasB k pas mo 11, nmpu m =1 3aMeHUM OogHO 4YHcI0 Ha 10, mpu m =2 —
OJHO YMCJIO Ha 9, npu m = 3 — OAHO YUCIO Ha 9, apyroe — Ha 10.
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6. 3AJA4Y1 HA MAKCUMYM U MUHUMYM

B >KHU3HHM €CTECTBEHHO BO3HHKAIOT 3aJayM «JOOHUTbCA KaK MOXHO
fonblIero Npu AaHHBIX 3aTpaTax» WU «40OUTHCA LieH C HAUMEHBIIN-
MM 3aTpaTaMM CWI». B MaTeMaTHKe UM COOTBETCTBYIOT 3aJayM Ha IIo-
UCK 3KCcTpeMyMa. PacripocTpaneHo 3abnyxzaeHue, yTo 6e3 3HaHUA NPO-
M3BOAHOH K 3KCTpeMyMaM He moAcTynuuibcsa. Ha fgene, oqHaKoO, MOX-
HO, HY’KHO M TIOJIE3HO BBOAUTH TaKHe 33Jja4yM yXe ¢ 6 wiacca B BUJE
3a/au Ha «OLeHKY + hpuMep». OHU TOTOBAT YYallUXCHA K HM3y4YeHHIO
MaTeMaTH4YeCKOTO aHajlM3a, HO 3TO Jajlexko He Bce. [MaBHoe — Takue
3a/lauyy eCTeCTBEHHO BBOJAT CUTYALUIO, TZie HY)XKeH 08YCmMOopoHHULl TI0A-
xoa. CyTb B TOM, YTO B 33/laye Ha OLEHKY + NpHUMeEp HeAOCTATOYHO
IIPOCTO C/IeJIaTh BHIKAAAKH U TIPUBECTH MONYYHBILIUICA OTBET. O60CHO-
BaHHE OTBETa COCTOMT M3 JIByX YacTel: npumepa U ouyeHkU, U KaxkAas
yacTh Heobxozuma. [IpumMep (06BIMHO 3TO KOHCTPYKLIUSA WIN aJITOPUTM)
TIOKAa3bIBAEeT, MOYEMY 3asIBJIEHHHIN OTBET AOCTHXUM. OneHia (06bIYHO
3TO J0Ka3aTeIbCTBO HEKOTOPOTO HEPaBEHCTBA) 06OCHOBEIBAET, TOYEMY
HEBO3MOXXHO TIOMYYUTh pe3y/bTaT, JIy4luil (CkaxxeM, 60bILNI), YeM B
3aAaBJIEHHOM IIpyMepe. BriBaeT, YTO OLieHKAa CTPOUTCA OT IpHMepa Wiu
IpHUMep — OT OLIeHKH, HO YacTO MPUMEP U OLieHKa — JBe He3daucumble
yacTH pelieHus. COOTBETCTBEHHO, HENPUBHIYHBIE K «ABYCTOPOHHOCTH»
IIKOJIBHUKM NPONYCKAIOT OJAHY M3 MOJOBUHOK U 3aTeM He MOHUMAIOT,
noYeMy pelieHue He 3aCUUTaHO.

WTak, pellieHHe «JBYCTOPOHHUX» 33Jad CWIBHO pa3BHBaeT HaBLIK
paccyxz4aTh jornyecku. Co6cTBeHHO, H6e3 Takoro HaBbIKa 3ajavyy Cob He
pemuTh. OHAKO pasBUTh TaKOH HABBIK MOXXHO JaXke Y CEMHUKIACCHHU-
Ka, U TOrZa eMy CTaHyT JOCTYIIHBI OOJNBLIMHCTBO 33Ja4 3TOro paszesa
(cpeay HUX ecThb M IYHKTHI U3 3asa4 C6 EI'D npouuibix jeT).

IIpocTeduinii npumep

MOXHO M HYXXHO YYHUTb CTPOMTb NpUMephl U NOJNy4YaTb OLEHKH
MO OTAEeNbHOCTH. IIpUMep HYXXHO IIpHAYMaTb U NOCTPOUTb. O6BIYHO
y MJIaJIIHAX LIKOJIBHUKOB 3TO 3aTpyAHEHUH He BBHI3bIBAeT, OHU OXOT-
HO peLIaloT 3aZa4yH THIIA «pacCTaBbTe LHU(PHI», «pa3pexbre QUIYPKY»,
«OTMEepLTE BOAY», «IIepeBe3uTe Ha Apyrod beper» U T. A. Kak HU cTpaH-
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HO, MHOI/IA Jlerye MOCTPOUTh €UHCTBEHHO BO3MOXHBIH MPHUMED, YeM
KaKoH-HUOYAb OAWH M3 MHOTHX BO3MOXHBIX. HeONbITHBIX 3TO cO6HBaeT
€ TOJIKY: KOIrZla MOXXHO U TakK, M 3TaK, TO HEsICHO, ¢ 4ero HauyuHath. Ho
Be[lb B )XU3HHM H3OBITOK BO3MOXHOCTEH He MellaeT: eCJM BCe PaBHO,
rze MOKyIaTh, HlleM HY>KHBIH TOBap B MarasuHe NoOJMKe, WIH B TOM,
KOTOPBIH JIy4dllle 3HaeM, WIH TaMm, rie Jelnesne. Tak U IIPH MOHUCKe TIPH-
Mepa: IJlJaBHOe — HayaTh C 4ero-Hubyzab. MoXHO U HY>KHO IIPUMEHATD
34paBbIi CMBICJI, eCTeCTBEHHbIE cO0OpaXkeHHs. OHM OIPAHHYMBAIOT I10-
Jie AsiA TIOMCKa NpuMepa, HO 3aTo NOHCK yOwbIcTpsieTcs U obnerdaercs.
CxaxxeM, IIpY MOCTPOEHHH YHMCJIOBOTO IIpUMepa MOXHO MOINpoboBaTh
cZenaTh Mobosplile Yucea OJHHAKOBBIMH.

Boo6iiie, y4eHHKH CBOH OIBIT CHJILHO HEA0O0EHUBAOT. OTBETOM MO-
KeT 0Ka3aTbCs XOPOILO 3HAKOMBIH 0OBEKT, IIPOCTO HAZI0 TIOCMOTPETh Ha
Hero 10J, Hy>XHBIM yIJIOM.

6.1. MOXHO /1 BBIMMCATh HECKOJILKO Pa3/JIMYHBIX YHCET MO KPyry
Tak, YTOOBI KXA0e 6bUI0 paBHO CyMMe JBYX CBOUX coceei?

Omeem: [a, nanpumep 1, 3,2, —1, —3, —2.

Ilymb k peuwtenuro. BrillvlleM NepBble ABa HHCIa HayraZ u Oyzem
noabuparth ciezywollee Tak, YToOBI NpeAbiayllee OBLIO PaBHO CyMMe
AByx cocefiei. fIcHO, 4YTO He cTOUT O6paTh HyaU. [IOX0 Takxe, eCiIy BTO-
poe B iBa pa3a 6oJbllle NEPBOr0 — TOT/JIa TPEThE PaBHO IIEpBOMY. 3aTO
OTpULIATeNbHbIE YUCIA HAM MOAXOAAT, HX 60ATHCA He Hajo. Hauas ¢ yu-
cen 1l U 3 u goxgasmuch NoBTopa (CceapMoe YHUCJI0 PaBHO MEepBOMY),
MOJIYYUM YKA3aHHBIM B pELUIEHUU IIPUMED.

3ameuarue. Tloutu nobas mapa AByX NEePBHIX YHUCEJ AACT IPUMEp M3
mecTy yucen. IlogymaiTte nodemy.

6.2. MOXXHO JIM BBITHCATh HOJIblIIe CTa HAaTypalbHbIX YyHcen (He 065-
3aTeNbHO Pa3/MYHbIX) TakK, YTOOB! HX CyMMa 6bUla paBHa UxX MPoU3Be/e-
HHIO?

Omegem: MOXHO.

Peutenue. OOBIMHO NPOU3BEAEHHE HaTypajbHBIX Yucen 6osbllie UX
cyMMHl. Ho, 706aBUB eAUHHITY, MBI YBEJIHYUM CYMMY Ha 1, a npousBeze-
HHe He U3SMEHUM. Bo3bMeM Temneps JBa 4ucia, IpoU3BeJeHrue KOTOPHX
6osabite cymmel Ha 100, Hanpumep 10 1 20: 10-20—(10+20)=170>
> 100. /lo6aBUB K 3TUM 4yuciaM 170 eAUHHUIL, TTOJYIUM HYXKHBIM HTPU-
mep: 10, 20,1, 1, ..., 1 (170 eguuwmiy).
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Iymb x pewenur. Hempocto pabotats ¢ 60gbUIMM HaO0OPOM YHCE.
Ho ectu cpeay YMcesn MHOTO OZMHAKOBHIX, TO paboTaThk jerye. [Tpous-
BeJleHHe HaTypaJbHbIX YHCe Ooblle UX CyMMBI, €CJIA CPeAH YUCET HET
eIMHUL] 1 COMHOXXUTeNeH Oo/bllie ABYyX. 3HAYUT, BO3bMEM I10OO/bLIE
eauHull. Cry4aii, Korga He paBHO 1 TOJBKO OZHO YMCJIO, HE MOAXOAUT:
CyMMa U Ipou3BeJieHHe He coBmnaAyT. OCTaBUB JBa YMC/IA, He PaBHBIX
eZIUHULe, MBI MOXXEM JIETKO CIeJUTh 3a HUMH U B TO XK€ BpeMs UMEeeM
AOCTaTOYHO CBOOOABI /1A MIOKUCKA pelleHy.

6.3. HaiiguTe xoTa 6bl OAHO pelieHHe ypaBHeHHUs

28x+30y +312=365

B HAaTypa/JbHBIX YUCIAX,

Omegem: x=1,y=4,z=7.

Peuwierue. BemoMHUM, 4TO 365 — 4MCI0 JHEH B rofy, a 28, 30 u 31 —
YUCIO AHEN B Mecslle: 28 AHel — 3To Tonbko deBpaib, 30 AHeH — ar-
pesib, UIOHb, CeHTAOPs U HOAOpD, 31 AeHb — B OCTa/JIbHBEIX 7 MecAllax.
3HauuT, noaXoIAT x =1, y =4, 2="7.

3ameuanue. EcTpb eme pemenue x =2, y =1, 2=9, HO «BecruiaTHO»
€ro He Halzlellb, IPUJETCA IIPOBOAUThL HEe OYeHb ITPOCTHIE BHIYUC/TEHHU!

Cwm. Tawke 3azauu [3.25, 115.208, 6.3, [16.5, [16.7, 116.17.

IIpuHuun Aupuxie

[IpocTeiiine oLeHKHU YAOOHO MOIy4aTh ¢ MOMOLIBIO NpHHIMNA JIH-
puxie. /[ HaYMHAKOLIMX OH Oojiee O4YeBHAEH, YEM pacCy)XJeHHe OT
IPOTUBHOTO WM alrebpandecKkie HepaBeHCTBA.

1. IIpunyun Jupwxne. B kjeTkax cUIAT Kponuku. EcU Kj1eTok MeHb-
1ie, YeM KPOJIHMKOB, TO HalJeTcs KJIeTKa, e CUAAT KaK MUHHMYM /JBa
KpOJIUKA.

2. O6obwenHbLil npunyun Jupuxne. VI3 HECKOIbKUX KYCKOB ChIpa
HaiifeTcsa KycOK, BeCAlIUH He MeHblIe CpeAHero apugMeTHYecKOoro
BCeX KYCKOB, U KyCOK, BeCAIINH He Gonblile cpefHero apupmeTHIecKo-
rO BCeX KYCKOB.

O6a nmyHKTa JOKa3bIBAKOTCA «OT IPOTHBHOIO»,

1. Eciin 6B B K&)kA0# KJIeTKe 6bUT MAaKCHMYM OAHMH KPOJIHK, TO KpO-
JIMKOB OBUIO OBI He GOsbllle, YeM KIeTOK.
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2. Ecim 6B He 6BUTO KyCKa C BeCOM He MeHblile CpeHero, TO BeC Kax-
Aoro 6bU1 661 MeHbllle CPeAHETO U, CKIaAbIBast, MOTYIHIN Obl, YTO CyMMa
BECOB KYCKOB MeHblle obI1ero seca.

M3 npuHuuna Jlupuxsie Mol [OJIy4aeM HEKOHCMPYKMUBHble CIEACT-
BHsA: IOKA3bIBaeM CyllleCTBOBaAHUE Yero-mmbo, He NpeAbsaBiss ero sBHO.

HayuHaomuM 3TOT NPUHIUI JA0Ka3blBaTh HE HAJ0: OH UM OYeBH-
AeH. Tlpu pemteHHM 3azad Hajo TOJNBKO CIpamruMBaTh (0COOEHHO BHa-
qajie): 4To 34eCh KJIE€TKH, @ YTO — KPOJUKU. 3HAKOMUTDb C IIPUHLIUMIOM
JMpUx/ie HY)KHO ellle 10 U3y4eHHUsT MeTOo/a OT IIPOTUBHOIO U JI0 Hepa-
BEHCTB: 3TO NTOMOXXeT MOATOTOBUTHLCA U K TOMY, Y K ApYrOMY.

6.4. B nakete snexat 100 xoHdeT 9 copToB. Beeraa m Haiayrcsa 12
KOHeT OHOTO copTa?

Omeem: Bcerja.

Pewenue. Paznoxxum koHeTH B 9 Kydek IO cOpTaM. B cpeaHeM B

KyuKe % = 11% koHOeT. [To 06061eHHOMY IPUHLMITY /IMUpHUXJIe eCThb

Ky4Ka, TZle He MeHee 11% KoHdert. Ho Tak KaK YMCJIO KOHPET B Kyuke

nesoe, B Hell He MeHee 12 koHdeT. OHHM OZHOTO COPTa.

6.5. B xoBpe 4 x 4 M Monb mIpoena 15 TOYeYHBIX AbIpOK. JIOKaHTe,
4TO M3 HETO MOXXHO BbIpe3aTh KOBPUK 1 x 1 M 6e3 AbIp.

Peuwenue. PazuHyeM KoBep Ha KBaJpaTHbIe KJIeTKH CO CTOPOHOM
1 M. TonyuuTcs 16 KieToK, a 15 AsIp nonagyT BHyTpb He 60ee 15 KIeTOK.
[ToaToMy HaligeTcs KjieTka 6e3 AbIPEl BHYTPH, €€ U BhIpeXeM.

6.6. B cTpoky 3anucaHbl 10 HaTypaibHBIX 4yucesa. JIOKaKUTe, YTO
MOYXHO MOAYEPKHYTh OAHO WIM HECKOJbKO YHCeJ MOAPAZ TakK, YTOOHI
CcyMMa IIOA4YePKHYTHIX yuces Jenwiach Ha 10.

Pewenue. Bynem mckaTth Habop yMcesn, CyMMa KOTOPBIX OKaHYMBAET-
¢ Ha unudpy 0. PaccmoTprm 10 cyMM: epBoe, riepBoe + BTOPOE, NepBoe
+ BTOpOe + TpeTbe, U TaK 0 CYMMEI Bcex JecATH yucel. EcM Kakas-To
M3 CyMM OKaH4MuBaeTcs Ha 0, 6epem ee. EciM TakMX CYMM HET, paccop-
THPYEM HX 110 nociaegHel nudpe. Ects 10 cymM U He 6osiee 9 BApHaHTOB
nocieaHed uMdpbl, 3HA4YMT, 110 TpUHLUNY Jupuxie HalayTCA ABe CyM-
MBI C OAMHAKOBOH 1M$PON. 3HAYUT, UX Pa3HOCTb OKaHYMBaeTcAa Ha O.
OaHako MeHblass CyMMa AB/IeTCs HavyaaoM 6osbiued. [1py BerauTaHuH
Hayajo COKPATUTCA, U OCTAHeTCs CyMMa IIOAPAJ UAYIIHUX YHCEN, YTO U
TpeboBanoch!
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3ameuarue. TOYHO TaK e JOKA3BIBAETCA, UTO U3 CTPOKHU N LEJBIX
YUCEJ MOXKHO TOAYEPKHYTb OJHO WIM HECKOJbLKO YHCEN IOAPsAA Tak,
yTO6BI CYMMa MOJYEPKHYTHIX YHCEJ JeIach Ha n. HyXXKHO TOMbKO BMe-
cTO NocsieAHeH Hu¢phl CIeAUTh 32 OCTaTKOM OT JeeHHs Ha n.

CM. Taxxke 3ajgauu J16.1, J16.4, 16.8, [16.13, 716.16, 116.17.

XKazHblid anroputm

CIOXHBIA TIpUMEpP CTPOST, BBINOJHAA PAJA NPOCTHIX waros. Eciau
11e/1b — A06UThCA MAaKCHMyMa KaKOW-TO BEJIMYMHBL, TO 4acTo paboTaeT
vaes A06HUBATHCA KaK MOXXHO 0osblIero MpHPOCTA Ha KaXKIOM Liare.
Ecnu 3TO yaaeTcs, TO TeM CaMbIM, KaK IPaBUJIO, 3a0HO JOKa3biBAETCH,
4TO pe3y/IbTaT AeHCTBUTEIbHO HAHOOMbUIMIA.

Ho zaxke ecnu «KaAHbIA alropuTM» He cpabaThiBaeT, TO MOXeT Cpa-
6oTaTh HeHOJbIIOE «OTKIOHEHHE OT XaAHOCTH». CKaxeM, AejlaeM «Kaj-
HBIMM» BCe IIard, KpoMe ogHoOro. iy, A/ Le/bIx YKce, ToKa3blBaeM,
KaK JIOCTUYb pe3y/bTaTa, CIeyIoUero 3a kaJHbIM (CKaXeM, OTINYalo-
LIEerocs OT «KaJHOTo» Ha 1).

6.7. Haiiaute camoe MajseHbKOE YMCIO ¢ cyMMOH 1iuép 55.

Omseem: 1999999.

Pewerue. YUCI0 TeM MeHblle, YeM MeHbile B HeM nudp. Yrobbl
JOCTUYB 33JaHHOM CYMMbI MEHBIIHM YHCIOM LUpP, HYKHBI HHpPHI [0-
Gosplire, TO €CTh HAaAO OpaTh AeBATKU. Tak, BHICTAB/AA 110 OAHOM, Ha-
6epeM LIEeCThIO AeBATKAMU CyMMy 54. UTOOBI MOAYYHTH 55, IPUNHILEM
rae-Hu6yap 1. [Ipy TakoM NMPUIMCHIBAHUM YUCIO OyAeT HaHMeHbLINM,
ec/Iv TIpUITUCHIBaTh 1 ciepeau.

JloKaXkeM Teriepb CTPOro, YTO MeHbllie IOIY4YUTh Hesb3s. Ecin uudp
MeHbliIe, TO cymMMa 6yaeT He 6osee 6 -9 =54. Ecau uudp ceMb, HO niep-
Bas He 1, To yucio 6yaet 6osbuie. Ecnu uudp ceMb U neppas — eAUHU-
11a, TO OCTaJbHble OYAYT AeBATKH: KAK pa3 Hallle uicio. HakoHer, eciu
udp BoceMb, TO UUCIIO b6yeT Goblue, yeM 1999 999,

3ameuarue. OOBIYHO MIKOJbHUKU MIPOrOBapMBAIOT OTBET U TOJBKO
nepBbli ab3ail paccyxaeHus. TyT HaZo UM OOBACHUTb, YTO €3 aKKypaT-
HOI'O paCcCMOTPEHMA C/Iy4aeB 3TO He MOXKET CUMTATbCA MOJHBIM AOKa3a-
TeabCTBOM. [ToueMy, HarpuMep, ecii OpaTh CHavajla He BCe JEBATKH,
He NOJMYYUTCA KaK-HAUOYAb MeHbliIee YUCIIO C TOM ke CyMMON?
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6.8. a) Mo)XHO JIM KJIeT4aThIH KBaApaT 6 X 6 pa3pe3aTh M0 IpaHULaM
KJIETOK Ha 9 NpAMOYTrOJbHUKOB, CPEAH KOTOPBIX HET PaBHBIX (CoBMNaja-
IOIMX IIPU HaJIOXKeHU! ) ?

6) A Ha 8 TaKkHX NPAMOYTOJBLHUKOB?

Omseem: a) HeJb3A; 6) MOXKHO.

Pewenue. a) O6iiee 4MCHO KJeTOK GUKCHUPOBAHO, IO3TOMY Hazlo
6paTb MPAMOYTOJBHUKHU C MEHBINEH I0omabio (B KIeTKax), YTo6s! 1o-
JyIUTH Gosblilee KOMUYecTBO. I KaKA0ro 3Ha4eHHUA n IUIOIIaAH eCTh
MpAMOYTONBHUK pasMepa 1 x n. KpoMe Toro, A/1s1 COCTaBHBIX 1 €CTh €Hle
NpAMOYTONBHUKU: 2 X 2 g n=4; 2 x 3 gyia n=6. Cymma Jaxe AeBATH
caMbIX MaJleHbKUX Iiowajeif paBHa 1+2+3+4+4+5+6+6+7=
=38> 36, no3TOMy Ha 9 NpAMOYTOJIbLHUKOB pa3pe3aTh He NOTyIUTCA.

6) [Monpo6yem B3sTh 8 CaMbIX MaJIeHbKUX ILIOLIA-
gei: 1+2+3+4+4+5+6+6=31<36. He xBara-
€T 5 KJIeTOK, HO KTO HaM MellaeT YBeIUYUTh OAUH
U3 MPAMOYTOJbHUKOB. Harrpumep, 1+2+8+4+4+
+5+6+6=236 (Mmbl 3aMeHwid 3 HA 8 =2 x 4). Pas-
pesaHMe ¢ TaKMMH 3Ha4eHUAMH IUIONaAy nogéupa-
eTcs, CM. pHC.

6.9. B dpupme paboraroT 100 coTpyAHUKOB. Bece cCOTPYAHUKH NIPULIUTU
Ha 06WIel, ¥ UX paccaJWiy 3a OAMH KpyTabld cTosl. Mi3BecTHO, YTO 3ap-
TUIaTHI CUAAIMX PSJIOM pasiMdaioTcs Ha 2 WiM 3 Ao/1apa. Kakoi MoxeT
6T HauboMbIAA pasHHULA ABYX 3apIUIaT COTPYAHMUKOB 3Toro GaHKa,
€CJIM M3BEeCTHO, YTO BCe 3apiulaThl COTPYAHUKOB U3MEPAIOTCA LEJbIM
YHCJIOM ZO/I1apOB K PasIu4HbI?

Omseem: 149 ponnapos.

Pewenue. 100 yesioBek 1o kpyry o6pasytoT 100 mpoMexyTKOB MeX-
Ay coceamu. HasoBeM coTpyaHKKa ¢ Haubonbluel sapruiatoit boce, a
¢ HavMeHbllel — Kaepk. OHM pa3buBalOT KpyT Ha /B AyTH, Ha KOTO-
phIX B cymme 100 npomexyTkoB. [1o npuHuMny /lupuxiie Ha OAHOH M3
AyT nexuT He 6oee 100 : 2 =50 npomexyTkoB. s ot Kiepka k boccy
BZOJIb 3TOM AyTH, yBEIMIUM 3apIuiaTy He 6onee 50 pa3 1o 3 gosnapa, To
ecTb He 6osee yeM Ha 150 gon1apoB.

Ho MoxeT ix 6biTh padHyia poBHO 150? Toraa npoMeXyTKOB AOMXK-
HO 6BITb POBHO IO 50 Ha OGeux Ayrax U NpH ABHXEeHHH OT Kiepka K
Boccy 110 a1060# U3 Ayr 3apIulaTa Ao/DKHA pacTd Ha 3 Ha KaXAOM Npo-
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MmexyTke. Ho Torza y oboux cocezeit Kiepka 3apIuiaThl OZWHAKOBBI:
TIPOTHUBOpEUHeE.

Cneayiouias nocie 150 paznuna 149 Bo3MoOXHa: HanmpuMmep, Hau-
MeHbluasas 3apruiata 1000, Haubonbuias — 1149, ¢ OAHOM CTOPOHBHI
Mexay Kiepkom ¥ BoccoM cuasaT (Mo NMOPAAKY) COTPYAHHKH C 3apIuia-
tamu 1002, 1005, 1008, ..., 1146, 1149, no Apyryio — c 3apiuatamu 1003,
1006, ..., 1147, 1149.

CmM. Taxxe 3agauu J16.9, /16.11, [16.18, 716.19, 116.21.

HepaBeHCTBa: OT IPOTHBHOTO M nepedop

[Ipu Aoka3aTesbCTBE MpUHIMIA JUpUxie ObUIO UCIIONb30BAHO pac-
CyX/leHUe «OT MPOTUBHOTO». ITOT IIPUEM 4acTO NMPUMEHAETCA TIPU pa-
6oTe c HepaBeHCTBaMH, NOCKOJIBKY TIpY OTPUIIAHUY HEPAaBEHCTBO TOXeE
NepexoJUT B HEPaBeHCTRO. fIcCHO, OIHAKO, YTO 3HAK HEpaBE€HCTBA MEHA-
€TCs Ha MPOTUBONOJIOKHEHN. Ho cTOUT 06paTUTh BHUMaHHe Ha TO, UTO
NpU 3TOM CMpozoe HepaseHcmao nepexodum 8 Hecmpozoe U HaobOpOT.
Hanprmep, eciiv HeBepHO, 4TO X > 6, TO BEPHO, 4TO X < 6.

HcnonbayeTrcss M nepebop. TUMHMYHO paccCMOTpPeTh TPU Cayyas: X
MeHblue, 6osbllle UM paBHO 4eMy-TO. Hanpumep, yrazaB oTBeT X = 6,
paccMaTpHuBaroT ciaydau x =6, x < 6 u x > 6; U, HanpUMep, MOKa3bl-
BalOT, YTO IEePBBIA CAy4ad MOAXOAWUT, a4 OCTadbHBIE JBa CBOJSTCA K
MIPOTHUBOPEUHIO.

Jlpyroii yRoOHBIN ciTydaid, Korjja X — IeJIoe YMCJIOo, a /IBa HepaBeH-
CTBa OTPaHUYHUBAIOT €ro € JABYX CTOPOH. TOrZa KOMUYECTBO BO3MOXXHBIX
3HayeHUH x KOHeYHO. U ecim 3TO KOJUYECTBO Maso, TO HETPYAHO ObI-
BaeT ux nepebpaTh U OTCESITH JHUIIHHE.

6.10. Kyuy 13 20 opexoB pa3ioXWIH Ha HECKOJIbKO Ky4YeK C pa3HbIM
9UCIOM OpexoB. JIoKaKuTe, 4TO TIOYYHUIOCh He 6oJiee MATH KydeK.

Pewenue. Ecny 651 Kyuek ObUIO HEe MeHee IIEeCTH, TO YUCJIO OPEXOB
B HUX 6bUIO Obl He MeHblile CYMMBI IIECTH HAUMEHBIIHUX HATYPaJbHBIX
4YuceJs, TO eCTb He MeHbIle 1 +2+3+4+5+6=21.

6.11. Kaxxaplii wieH ceMbU BHIMWI MO OJWHAKOBOM vallke Kode c
MOJIOKOM, ITpudeM KaTsl Beinmuia YeTBepThH BCEro BBITUTOIO MOJIOKA U
HIeCTYI0 YacTh BCETO BBIMUTOrO Kode. CKOJIBKO YeJIOBEK B CEMbE?

Omeem: 5 4ejOBEK.
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Pewenue. /Ina 5 venoBek Takoe BO3MOXHO. [1ycTh, HanpuMep, 6bUI0
400 ma Monoka 1 600 ma kode, Kars Boimiia o 100 M TOTo U ApYyToro,
a oCcTaJpHble BCe CMelIaau U BeIIM 1o 200 T cMeCH.

Jonyctum, B cembe He 6onee 4 yenorek. Torna 4 KaTHHBI TOPLIMH MO
ob6beMy He MeHblIlle Bcero BRIMUTOro. OfHAKO OHH BKJIIOYAKOT Bee Kode
¥ TOJILKO = BCEro MOJIOKA, TO €CTh MeHblie BCero BhIIUTOro. [IpoTHBO-
peuue.

JlonycTHM, B ceMbe He MeHee 6 yesnoBek. Toraa 6 KaTHHEIX nopuuit
1o 06beMy He HoJIblie BCETO BHIMUTOr0. OZIHAKO OHU BKJIKOYAIOT BCE MO-
JIOKO U % Bcero kode, To eCTh 601blLe BCETO BHITUTOrO. [IpoTHBOpeYHe.

6.12, ITo uToraM Urphbl BOCbMH KOMaHzaM paszanu 97 kuur. 3a 6o-
Jiee BEICOKOE MecCTO JlaBaiu 6onblile KHUT. Bce monmyvywin pa3Hoe 9UciIo,
[IpUYEM JIy4lllasg KoMaH/a [IoTy4YiniIa MeHblle, 4YeM JBe MocaeIHHue BMe-
cre. CKOJMIBKO KHUT MOMyYHIa KaXXzasa U3 KoMaH/?

Omeem: 8,9, 10, 12, 13, 14, 15 u 16.

Peuwtenue. IlycTs nydinas, npeinociefHsAsa U MOCAeAHAA KOMaH/AH 110-
JIYYIIM COOTBETCTBEHHO A, ¥ YU 2 KHUT. Eciu a < 15, To Bcero koMaH/ bl
TTONMYIHIH

97<154+14+134+12+114+10+9+8=92

KHUTH — MIPOTUBOpeyre. 3Ha4YMT, a = 16. VI3 HepaBeHCTB y +2>a=>16
cneayet, 4To y+z 2 17. Ecau y 2 11, To

9722+114+12+134+14+15+16+17=2+98

— npotuBopeune. Eciu y =10, To, BBUAY TOro, 4TO y + 22 17, nony4a-
eM, 4TO 2 2 7, OTKyJa

9727+10+11+12+13+14+15+16=98

— ONATb NpOTUBOpeure. 3HAuUuT, y € 9, 2 < 8, U U3 HepaBeHCTBa
9+82y+2>a=>16 acHo, uTo y =9, 2=8, a=16. Mexay y U a
€CThb IATH PA3JUYHBIX UCKOMBIX YUCesI, a BCero Mexay 9 u 16 mecthb
Le/bIX YHCeN. 3HAaYMT, He HCIOJb30BAaHO POBHO 0AHO. Jlo6aBUB ero,

MOJYYHUM CYMMY
8+9+10+11-+12+13+14+15+16=108,
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6. 3AJAYY HA MAKCHMYM U MUHHUMYM

yro Ha 11 6onbiue 97. 3HauuT, Mbl AobaBuwIM yuciao 11. OTbpocus ero,
MOJIYYUM OTBET.

3ameuarue. 310 «apudMeTHYECKOe» pellleHHe A1 CEeMHKJIAcC-
HUKOB. [IOHATHO, YTO MCIOAL30OBAHUE anrebpauvyecKUx HEpaBEHCTB
YKOPOTHUT peliieHUe BZBOE.

CwM. Tarke 3agaum J16.6, 116.10, [16.12, /16.14, 16.16, 16.196, [16.226.

OneHka

[lox ouerkoil MBI TOHMMaeM HepaBeHCTBO, OrpaHHYHUBaloLee 3Haye-
HHe BeJIMYUHBI CBEPXY WIM CHU3Yy (Hanpumep, nepumMeTp MpAMOYyTob-
HUKa C LIeJILIMH CTOPOHAMU He MeHblle 4). BennunHa o6bIYHO CcBs3a-
Ha C KOHCTPYKLUMeEHN Wik HabopoM KOHCTPYKUHH. OueHKy 4acTo JoKa-
3bIBAIOT Cpa3y 1A BceX KOHCTPYKLMM Habopa (Hanpumep, A1 BCex
KieT4aThix GUryp, BbIpe3aHHBIX U3 KBazpara 8 x 8, ux mwioilaib He
npeBocxoAUT 64). IlomyyeHre OlleHOK OOBIYHO SIBJISIETCS 4acTblo 6oO-
Jiee CJIOXKHOM 33Zaud. B 4acTHOCTH, OLIEHKM HUCIIONB3YIOT AJIA JOKasa-
TeIbCTBA HEBO3MOXXHOCTH (HarpUMeEp, ecu IUouiaAb Kjier4yaTod ¢u-
rypel 6osbliie 64, TO HEBO3MOXHO BhIpe3aTh 3Ty GUrypy U3 KBaApara
8x8).

B cymHOCTH, Ha MpaKTUKe HEPABEHCTBA HYKHBI MOYTH HUCKIIIOYH-
TEeJbHO AJIS HaxOXJAeHHst olleHOK. COOTBETCTBEHHO, HaXOX/IeHUe olie-
HOK CTUMYyAHpyeT obydyeHue paboTe ¢ HEpaBEeHCTBAMM M UX II[PHMeHe-
HHUIO. B 3agayax A/ MaaJuiux ITKOJbHUKOB AJI51 HAaXOXKZEHHUA OlleHKH
4acTO MCHOAb3YeTCA MPUHIUI JIUpHXie.

6.13. HeveTtHoe uncio genutcs Ha 35. JIoKakuTe, YTO CyMMa ero
uudp He MeHee 6.

Pewienue. ITO 9YKCI0 AETUTCA HA 5, TOITOMY €TO TIOCaeHsAA 1TUdpa
paBHa 5. Ho uMc/Io Kak MUHMMYM ZABY3HA4HO, [T03TOMY IlepBas uudpa
A006aBHUT KaKk MUHUMYM 1. FiToro cymma 1iuop He Menbule 1+5=6.

6.14. B Mewuke JiexaT KOHGETH TpPeX BUAOB: IIOKOJIAAHbIC, HPUCKH
Y JieAeHLbl. 3BeCTHO, 4YTO ewiH BbIHYTh Jo6ble 100 KOHpEeT U3 MellKa,
TO CpeAH HUX 06s3aTelbHO HaWyTCs KOHdeTh Bcex TpeX BUAOB. JloKa-
KWTe, 4TO B Melike He 6osee 149 koHbeT.

Pewenue. TlycTh B Menike x xoHpeT. Torga koHder Kakoro To Buja
He bojee %, a KOH(eT OCTaNbHBIX ABYX BU/IOB BMECTE — He MeHee %)—(
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2
Ecnu —3)5 2100, To MOXHO BEHYTH 100 KOH}ET 3TUX ABYX BUAOB — IIPO-

TUBOpeYHe. 3HAUUT, _2§x_
HO, X < 149.

6.15. KneTuaTblii MHOrOYTOJMBHUK cOCTOUT U3 100 KJIETOK CO CTOPO-
HOMH 1. /lokaxkuTe, 4TO ero nepuMetp He Gonee 202.

Pewenue. TIpoHyMepyeM KJIETKH MHOroyroibHUKa oT 1 g0 100: Ho-
Mep 1 —m06asa Ki1eTKa, a KaKAbIH cIeAyouuil HoMep CTaBUM B CBOOO-
HYIO KJIETKY, COCEIHIOIO 110 CTOPOHE ¢ KaKoW-HUOYAb U3 y)Ke 3aHyMepo-
BaHHBIX. [Ipu aTOM 6yzeM ciieuTh 3a IepUMETPOM, OrPAHUYUBAIOILUM
burypy 13 y»xe 3aHyMepOBaHHBIX KJIETOK. Y GUIrYpBI U3 IEpBOM KJIETKU
nepuMeTp 4, a Jajee Ha KaXk/OM Luare oH yBeJIMYMBaeTcs He Gosblie
4yeM Ha 2. [lelcTBUTENBbHO, ¥ 106aBJIeHHON KIETKU OJHA CTOPOHA yXe
6bL1a yuTeHa, 6osee TOro, OHa NMOMNazieT BHYTPb GUIYPHl, TO3TOMY BBI-
yTeTcs, a Jo6aBUTCcA He Gojee Tpex CTOpOH. MToro obuuil nepuMeTp
He NMPeBOCXOAUT 4+ 2-99 =202,

3ameuanue. PazyMeeTcs, A n KJIETOK IepUMETP MHOI'OYTOIbHUKA
He 6onee 2n + 2.

CwMm. Tarcke 3agauu Ji6.2, /16.4, 16.11, 116.17.

< 100, oTkyaa x < % - 100 =150. CnegoBareib-

Ouenka + npumep

OTH 3a/la4M OYEHb MOJIe3Hbl HAYMHAKIYM: OHH y4aT CMOTpeTh Ha
OZIHY U Ty e CUTYyal{IO C IByX CTOPOH. IIpumep, Kak NpaBHIO, COCTOUT
M3 KOHKPEeTHOM KOHCTPYKLIUH, 3alaHHON KAPTHHKOH WIN HeCKOJIbKUMHU
yucaaMmu. Jiig npyuMepa HaZlo 10Ka3aTh, YTO OH MOAXOAHT, TO €CTh Y/0-
BJIETBOPSAET BCEM YCJIOBUSAM 3aJa4yM, KpOMe MUHUMAaJbHOCTH WIH Mak-
cuManbHOCTH. OueHka NOKa3blBaeT MUHUMAIbHOCTb WIM MaKCUMaJlb-
HOCTb. UTOOBI ee 10Ka3aTh, HAZI0 NTOKA3aTh OAHO U3 ABYX: MO0 YTO A
BCEX KOHCTPYKI[HH HCKOMOE 3Ha4YeHUeE JIEXUT 110 HYXXHYIO CTOPOHY OT
oTBeTa (TO ecTh Bcerza He Gosblue WIKM Bcerja He MeHblie)au6o 4To
BCE KOHCTPYKIMHU C OoMbUIMM (WIM MEHBbLIMM) 3HaYeHHeM NapaMeTpa
HEBO3MOXXHBI WIH He IIOAXOAAT.

6.16. DneKTpOHHbIE Yachl TOKA3BIBAIOT HUGPHI YaCOB U MUHYT (Ha-
npumep, 13:10). Kakas HaubonbLiaa cymma 11udp MoKeT OBITh Ha TAKUX
yacax?
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Omseem: 24.

Pewenue. IMpumep. B 19:59 cymma undp paBHa 1+ 9+ 5+ 9 =24,
Ouenka. [lepBas uudpa He NpeBOCXOAUT 2, BTOpasa < 9, TpeThs He rpe-
BOCXOZMT 5, YETBEPTast He MPEBOCXOAUT 9, MO3TOMY cyMMa LUp He
npeBocxoAuT 2 + 9+ 5 + 9 =25. Ho 3HayeHue 25 HEJOCTIKUMO: IS
3TOrO Bce UGB! JO/HKHBI IPUHATh MaKCHMalbHOE 3Ha4eHue, OZHAKO
Yyachl He MOTYT ToOKa3aTh BpeMsi 29:59. [Tockonbky cymma nudp nenad,
OHa MeHbllle KaK MUHUMYM Ha 1, TO ecTb He 6osblie 24.

3ameuarue. B nopobHBIX 3asayax HauboMblIass CyMMa LUQp 4acTo
JOCTUTaeTCst AJ1s1 HAaUOobIIero BO3MOXXHOT0 3HaueHuA. JlaHHas 3ajaJa
nomoraeT pa3BesiTb 3261y JeHUe, UTO 3TO BCerja Tak.

6.17. HaiiauTe HaubosblIee NpoCTOE YHUCIO0, KOTOPOE HE PABHO CyM-
Me JIByX COCTaBHBHIX.

Omsem: 11.

Pewenue. Ilpumep. Jokaxem, uto yuciao 11 nogxoaut. OHO poCToe.
Brinuinem Bce npeacrasienus 11 B BUJe CYMMEBI ABYX HaTypaabHbBIX:

1+10, 2+9, 3+8, 4+7, 5+6.

B Ka)KZOM U3 HUX eCTb JMbO IpocToe ciaaraeMoe, ubo ciaraemoe 1.
Oyenxa. Ecnmu p —npocroe uucno, p > 11, To p HedeTHO M p = 13. Ho
tTorAa p=9+ (p —9). Uucio 9 cocraBHoe, a p —9 He MeHblie 4 U YeTHO,
[IO3TOMY OHO TOXXE COCTaBHOeE,

6.18. KysHery cgesnan Habop U3 YeThIpex >keJe3HbIX U OZHOM 30/I0TOH
TMPbKH, TAe 30/10Tas [0 Becy He MeHbllle KaK0W U3 :keJie3HbIX. V3BecT-
HO, 4yTO JI060H Lenbit Bec oT 5 r 20 10 r MoxxHO HabpaTh OZHON WM
HeCKOJMIbKMMU THpbKaMM Habopa. Kakoe HauMeHbllee KOJIUYECTBO 30-
JIOTa MOT NOTPaTUTh Ky3HeL[?

Omagem: 2,5T.

Pewenue. Ipumep: 1, 2, 2, 2,5 u 2,5 1. Oyenxa. O6IUNA Bec TUPb He
MeHbie 10 r. Moxuo BeIGpaTh Tpynny BecoM 5 r. Torga rpyimna ocTas-
IIMXCS TUPb BECUT He MeHbIle 5. B kakoil-To U3 AByX rpyIn He 6oJblie
[ABYX 'Mpb, IO3TOMY caMas TsKeJlasst U3 HUX BeCUT He MeHee 2,5 I. 3Ha-
YUT, U 30JI0Tas TUpsl BECUT He MeHee 2,5 T.

CMm. Tawke 3agzauu 2.18, 3.21, A15.12, A5.15, [15.206, B, 6.6, 6.9,
J6.10, 716.12, 11614, [16.15, 16.16, [16.18, [16.19, [16.20, [16.218,
16.226.
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JomnosHuTe/IbHbIE 3a4auHd

[6.1. a) B mwkone 400 yueHUKOB. /IOKa)XHTe, YTO Yy KOTO-TO M3 HUX
AHU POXK/JEHHs COBHAAAIOT.

6) B mkose 1100 yyeHUKOB. JIOKa)XXHUTe, YTO y KAKUX-TO YEThIPEX U3
HHUX AHU POXKJAEHUSA COBMAAAIOT.

[6.2. Cymma ceMHU pas/JIMYHBIX HaTypa/ibHBIX caraeMeix paBHa 40.
JlokaxkuTte, 4YTO y KaKUX-TO ABYX U3 3THX C/laraeMblX eCTb OOLIUI Je/H-
Teab Gonpuu 1.

16.3. Paznoxute 100 opexoB Ha 10 kyuek Tak, 4To6bl B HUX ObUIO pas-
HO€e YHCJIO OPEXOB, HO HUKAKYI0 U3 KydyeK Hesb3s 6bUIO Obl pasbuTrh Ha
/IB€ TaK, YTOOBI YUC/IO0 OPEXOB BO Beex 11 KyuKax OCTaBa/IOCh pa3THYHbIM.

[6.4. 2013 fonnapoB pa3noxWiIH MO KOLIENAbKAM, a KOIIeJbKH pa3-
JIOXKYIM TIO KapMaHaM. VI3BeCcTHO, YTO BCero KolleapKoB Hoblle, 4yeM
JONNapoB B 1060M kapMaHe. BepHO /i, YTO KapMaHOB 6oJblie, 4eM
JIOJIJIApOB B KaKOM-HUOYAL Kowenbke? (KiacTe KoOlI€NbKH OAUH B IPY-
roll He paspeluaercs.)

J6.5. Pa3pexxpTe KBaApaT Ha paBHble TPEYTOJbHUKH M CJIOXKHUTE U3
HUX ABa MEHbIINX HepaBHBIX KBaAparTa.

[16.6. B TpeyronbHUKe BCe YIVIbl U3MEPAIOTCA LeJIbIM YHUCIOM Ipa-
AyCOB, TIPUYEM Bce UUGPHI B 3aNKCH YTJIOB pa3nnuyHbl. KakoB Haubosb-
wui Bo3aMoxkHbIH HOJ/l BeTU4UH yriaoB?

J6.7. 3anuurre B cTpoKy 60 pasiuYHBIX ABY3HAaYHBIX YMCEN TaK,
4TO6bI AJis TIOOOH IpyNIbl U3 HEYETHOrO YHUC/IA TIOAPA/] 3aTIHCAHHbIX YH-
cesl ee cpegHee apudMeTHIecKoe ObUIO LeJbIM.

J6.8. Ha napane xaBanepnl opAeHa Ciasbl BBICTPOWIHCH B BHJE
KBaZpara n X n. ¥ KaxJoro kaBajepa Ha rpyau 1, 2 wiu 3 opzeHa Cra-
Bbl. JIOTOUIHBIE TMOHEPEI TIOCUUTATH YUC/IO OPAEHOB B KaXKJOM pALY U3
n 4YeJoBeK: B KOJIOHHAX, B llIepeHrax U B AByX AHaroHaadax. Moryr iu
BCE 3TH YMc/a OBITh pa3inyHbIMU?

[6.9. ABCD — xBazpar co cTopoHoil 8. PaspelueHo JenaTh 1uard
JJIMHBL 1, He BHIXO/S 3a Ipe/ebl KBajpaTa. 3a Kakoe HauMeHblIee YuC-
JIO HIarOB MOXHO NpodTH u3 A B C?

[6.10. Y Aptypa ecTh ABOe 4acoB, MAYIIMX HENpaBWIbHO. Kaxple
TOKa3bIBaIOT BpeMs YeThIpsMs U pamu: yackt (0T 00 10 23) ¥ MUHYTEI
(ot 00 z0 59). B HeKOTOpBIM MOMEHT APTYp OOHApY>KHJ, YTO Ha yacax
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ropaT 8 pasnnuubix 1Mdp. Kakoi MoxeT 6bITh Hanb0/IbIIASA CYMMa STUX
BOoCbMH LIHGP?

J16.11. VimeeTcs 19 rupek BecoB 1, 2, 3, ..., 19 I, U3 HUX 9 XKeJIE3HBIX,
JIeBATH OPOH30BLIX M OZIHA 30/10Tast. MI3BeCTHO, YTO OOIIMK BEC BCEX Ke-
JIe3HbIX TUpeK Ha 90 r Gosblie, yeM 06U Bec 6poH30BLIX. Haitaure
BEC 30JI0TOH THPBKU.

J16.12. CymMa Tpex HaTypasbHBIX yMcen paBHa 520. Ha kakoe Hau-
Gosblilee YUCJIO HyJIell MOXKeT OKaHYMBaTbCA UX NPOU3BEACHUE?

J6.13. KBagpat paspe3anu JeBATbIO TOPU3OHTAIbHBIMU U JEBATHIO
BEPTHUKAJbHBIMM MPSAMBIMH Ha CTO NMPSAMOYTOAbHUKOB. OKa3anochk, 4ToO
POBHO JA€BATh U3 HUX — KBaJpaThl. JloKaXuTe, YTO Cpek STUX KBajapa-
TOB HaWZyTCsA BA PAaBHBIX MeX 1y COOOH.

J16.14. lmeeTcs kydka u3 100 opexoB. 3a OgHy ollepalyio pa3pelia-
eTcA Jobyo U3 UMEIINXCS KyYeK pasfeiuTh Ha Ase. Eciu npu aTom
o6pa3oBauCh [iB€ HEPaBHbIE Ky4KH, TO B3uMaeTcs mrpad 1 pybrs. Ka-
KOBa HauMeHblllad BO3MOXHasd cyMMa uiTpada, KOTOpyo NpUaeTcs 3a-
TUTAaTUTh, 4TOOBI MOMYYUTh 100 KyueK Mo OHOMY OpeXy B KaXXAOH?

J16.15. Y nepBOKJIaCCHMKa MMeeTCcsA CTO KapTO4YeK, Ha KOTOPBIX Ha-
nyucaHbel yucia ot 1 go 100, a Takke 6O/NBLIOH 3arac 3HAKOB «+» U
«=», Kakoe Haubosbliiee YUCIO BEPHBIX PABEHCTB OH MOXET COCTaBUTh?
(Kaxxzas kapTrouka HUCIonb3yeTcsi He 6oee OAHOro pasa, B KaKAOM pa-
BEHCTBE MOXXeT ObITh TONBKO OAWH 3HAaK «=», lepeBOpayuBaTh KapTou-
KM Y NIPUKJIA/IBIBaTh UX AJIS IOTyYEeHHUsI HOBBIX YHCeJl HeJlb34.)

[16.16. B amuke nexat 100 urapukoB 6es10ro, CUHEr0 U KpacHOTo I[Be-
Ta. MI3BeCTHO, 4YTO eIy, He 3amis/bIBas B AIMK, BEITAIUTh 26 LIADUKOB,
TO cpeAy Hux obs3arenbHO HadayTes 10 miapukoB ogHOro 1BeTa. Kakoe
HauMeHblilee YUCIIO IaPUKOB HY>KHO BBITALUTh, He 3ar/IAAbIBad B AILIKK,
4yTOOBI CpeAM HHUX HaBepHska Hauutuch 30 IapuKOB OAHOIO LiBeTa?

16.17. OTpe3oK eAMHUYHOM ATMHBI pa36win Ha 11 OTpe3koB, AJIMHA
KaXXKZ0T0 M3 KOTOPLIX He MIPEBOCXOAUT d. IIpy KaKuX 3HaYeHUSAX d MOX-
HO YTBEPXJAaTb, UTO U3 JIIOOBIX TpeX IOJIYYMBIIUXCS OTPE3KOB MOXKHO
COCTaBUTb TPeYT'OJIbHUK?

J6.18. B Tabnuue 10 x 11 paccraenens! yucia 0, 1, 2 Tak, 4To cyM-
Ma YuCesl B KaXZOM CToAbUe U B KaXA0U CTpoke AeauTcs Ha 3. Kakoe
Haubosbliee BO3MOXKHOE KOJIMYECTBO €ANHUL MOXET ObITh B 3TOM Tab-
auue?
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[16.19. Ectp Memiok opexoB M KopobKa ¢ OHUM OpexoM. 3a OAHY
ollepalio MOXHO 106aBUTh B KOPOOKY OAMH Opex WIM YABOUTb B Hell
YMCJIO Opex0B. 3a Kakoe HaWMeHbIllee YUC/IO OIepalii MOXHO IOIy-
YUTH B KOpOOKe

a) poBHO 10 opexoB;

6*) poBHO 100 opexoB?

16.20. MoTok BepeBKM PeXyT 6e3 ocTaTKa Ha KYCKH JUIMHOH He
MeHbIire 115 cM, Ho He 6osbiue 120 cM (Ha3oBeM TakHe KYCKH CTaHAApT-
HBIMH).

HekoTopeIil MOTOK BEpEBKH pa3pe3av Ha 23 cTaHAApTHHIX KyCKa,
CpeAY KOTOPBIX eCTh KYCKHA pa3Hoi AMuHEL. Ha kakoe Haubosbliiee YHC-
JIO O/IMHAKOBBIX CTAHAAPTHBIX KYCKOB MOXHO 6BUIO GBI pa3pe3aTb TOT
’Ke€ MOTOK BepeBKH?

[16.21. meeTcs 8 kapToueK. Ha HUX 3aMMCBhIBAIOT 110 OJHOMY KaXK-
Joe U3 uMcen 1, -2, —3, 4, —5, 7, —8, 9. KapTouky nepeBopayHBaroT
Y MepeMelnBaoT. Ha UX YMCTBIX CTOPOHAX 3aHOBO MUIIYT MO OJHOMY
Kaxgoe u3 yucen 1, —2, —3, 4, —5, 7, —8, 9. Tlocje 3TOrO 4MCIa Ha KaX-
JIOM KapTOYKe CKJIa/IbIBAIOT, a IIOIydeHHbIE BOCEMb CYMM TEDEMHOXAIOT.

a) MoxxeT JiM B pe3ysbTaTe noayduTees 07

6) MosKeT JI1 B pe3y/IbTare noay4uThbed 17

B) Kakoe HayMeHblllee 1leJloe HEOTPULATENbHOE YHCJIO MOKET B pe-
3yJpTaTe NMOoJy4UThCs?

16.22. B rpynne 20 yqamuxcs. Kaxabli cXOAWI B KHHO WIH B TeaTp,
MIPH 3TOM BO3MO)XHO, YTO KTO-TO U3 HUX MOT CXOAUTDb U B KHHO, U B Te-
aTp. VI3BeCTHO, UTO B TeaTpe Majb4yHUKOB ObUIO He Gonee % oT ob11ero
YyC/la yYalMXCs FPYIIIbl, TOCETUBIINX TEATP, a B KHHO MaJIbYHKOB Obl-
JI0 He HoJiee S oT o611ero YrcIa ydatuxcs IpyIsl, MOCeTUBIIUX KHHO.

a) Morno i 6piTh B rpynne 10 MaJlbuUKOB?

6) Kakoe Haubosbliee KOTHYECTBO MaJBYUKOB MOIJIO ObITh B IPYTI-
ne?

OTBeTHI U pelleHnusA

J6.1. Tloctpoum 366 KIETOK, HaMUIIEM Ha KaXAOW CBOE€ YHCIO U
Mecsll U paccaguM YYeHUKOB I10 KJIeTKaM B COOTBETCTBHH C UX AHAMH
POXKAEHUSA.

118



6. 3AJAYYU HA MAKCHMYM U MUHHMYM

a) [Tockonpky 400 > 366, 110 MPpUHLUNTY JUDUXIIE B KAKYIO-TO KJIETKY

nonagyr MUHUMyM ABO€ Y4€HHKOB. Ux quu POXaeHHUs COBIIaAaroT.

6) TTockoIbKy 1—313069 > 3, no npuHLuMny Jupuxie B KaKylo-TO KJIeT-

Ky noIliajgyT HEe MEHeeE w Y4Y€HHUKOB. HauMeHbllee 1ies10e YUCTIO, HE

366
MeHblIee 13—16069 — 3TO YHCJIO 4. 3HAYUMT, B KakoH-TO KieTke OyzeT He Me-
Hee 4 YYeHUKOB, UX AHU POXKJAeHUs COBNAAaloT.

J6.2. Pewenue. JlomycTuM, obmuux Jeauteneir Het. Cpeau ciarae-
MBIX He 6oJiee 4eM OJHO paBHO 1. 3aMeHMM Kax/joe U3 cjaraeMbiX Ha
KakoH-HUOYAb U3 €ro NMpoCTHIX AenuTeell. Torza cyMMa MoXeT TOJNBKO
yMeHbIIUTCA. /[Ba 4Mc/ia He MOTYyT 3aMEHUTHCA HAa OJMHAKOBHIe, UHaye
3TO oAMHAKOBOe Yyucao ObU10 6B1 06UUM AenuTeneM. [TonydeHHas cyMm-
Ma He MeHblIe 1 IUIIOC cyMMa IeCcTH HauMEHBUIUX MPOCTHIX YHCEJ, TO
ecTb He MeHee yeM 1+2+3+5+7+ 11+ 13=42. 310 yxe 6osbiie 40.
[lpoTuBOpEUYHE.

[16.3. Omeem: nonoxum B Kyuku 1, 3, 5, 7, ..., 19 opexos.

Peuwterue. Kyyky U3 ogHOro opexa pa3OouTh Ha JBe HeNb3s, a IpH 110~
nbITKe pa3bUTh APYTYIO KyYKY U3 HEYEeTHOTrO YHC/Ia OPEXOB B OHON U3
qacTell OKaXKeTcs MeHblliee HeYeTHOe YHMCJIO OPEX0B, YTO U AAacT COBIA-
JAeHue.

J6.4. Omsem: BepHO.

Peuerue. TlycTs komenskoB M, a kapMaHoB N. B kaxJoM KapMaHe
MeHbllle M A0/U1apoB, II03TOMY BCero fo/utapoB Menbiie MN. 1o npuHIy-
Iy Jupuxie B OJHOM U3 KOLIeJIbKOB MeHbIlle yeM MN : M =N Jo/iapos.

J6.5. PazpexxeM KkBagpaT Ha 25 OAMHAKOBHIX KBaJPaTHKOB, a KaX-
AbIM KBaZpaTUK pa3obbeM AuaroHajablo Ha IBa paBHBIX TPEYroJbHUKA.
He oTzaenss Apyr OT Apyra TpeyroJabHUKH ¢ O6lled AuaroHaibilo, CJIo-
KUM U3 KBaJIpaTUKOB /iBa KBaZpaTta 4 x4 u 3 x 3.

16.6. Omgem: 18°,

Pewenue. Ouyenka. HamoMHHM, YTO CyMMa yIVIOB TPEYT'OJIbHHKA paB-
Ha 180°. Tak kak 061U JeuTesb c/laraeMbIX SIBJIAETCA JeTUTeIEM CyM-
Mmel, HO/JI Tpex uuces — rpaiyCHbIX Mep YIVIOB — JO/DKEH ObITh Ae/UTe-
seM uncia 180 =22.32.5. Oxuaxo eciu HOJI genutes Ha 5, TO cpeau
3THX 4YUCes HauayTcsa Jubo ABa YyHc/Ia, OKaHYMBaolHecs Ha 0, aubo
JABa 4yM(CJa, OKaHuMBarlgMecs Ha 5. 3Hauut, HOJl Ha 5 He AenuTcs, TO
ecThb ABJAeTCA AenuTeneM uucia 36.
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AonycTiM, 4TO OH paBeH 36. 3amuilleM paBEHCTBO, BhIpaXaoulee
CyMMY YIJIOB TPeyTO/bHHKA, H MOWIEHHO Pa3ZennM ero Ha 36. [lonyyum
CYMMY Tpex 4MceJs, paBHy:O 5. B Hell Ba craraeMbix paBHEI. 3HAUMUT, U
£o AeneHHs Ha 36 ABa ciraraeMbiXx OpUTH paBHBI — MpoTHBOpeune. Cie-
JosarenpHo, HO/] < 36.

Hanbonpimuil U3 cobcTBEHHBIX AenuTenel yncna 36 paBeH 18.

IIpumep. B TpeyronpHuKe ¢ yrnamu 36°, 54° u 90° HO/I pasen 18°.

16.7. Omsem: Hanpumep, 10, 11, 12, ..., 69.

Peuwenue. TlveTs M3 yka3aHHOrO psAja MOC1€0BaTeNbHBIX YHCEIT BbI-
6paHa rpynna 13 He4eTHOro YMc/Ia MoApsy 3aUCaHHbIX yuces. Toraa B
HeH eCTb CpejlHee YMCJIO S, CIIPaBa U CJIeBA OT KOTOPOTO YHCEJ IPYTIILL
noposHy. Toraa ocTajpHble YHCIa MOXXHO pa3buTh Ha napsl paBHOOT-
CTOALIUX OT $: Iapa COCeJHUX C §, Mapa uyepe3 O4HO OT s, U T. . [lo-
CKOJIbKY YHMCJIa NTOC/Ae[0BaTeAbHEl, TO TPaBOe YHUCJIO Haphl Ha CTOIBKO
e Oosblle s, HAa CKOJIBKO JIeBoe MeHblle s. Ecau 3aMeHHTh 06a yuc-
Jla Iapel Ha §, CyMMa He M3MeHHUTCA. 3aMeHUM TaK Ha § 4YMcja BO BCex
napax. KojsMyecTBo yucesn M UX CyMMa He MU3MEHWIach, 3HAYHUT, HE U3-
MEHWIOCh H UX cpefHee apudMeTuieckoe. Ho Temepp Bce Yucia paBHEI
$, 3HA4YUT, U cpefiHee apuPMeTHYECKOE PABHO S. A 3TO YHCJIO LIeJIoe, YTO
U TpebOoBaOCh A0KA3aTh.

[6.8. Omaem: HerT.

Pewenue. HaumeHblllee YUCIIO OPAEHOB B PsAy PABHO 1, @ Haubob-
uree —3n. 3Ha4uT, Bcero ectb 3n—n-+1=2n-+ 1 pa3TMIHBIX 3HaYeHHI
(addexT mrroc-MUHYC 1). A pafioB 6oJblle: n HIEPEHT, N KOJOHH U 2 Aua-
TOHAJIH, TO eCTh Bcero 2n + 2. [1o npuHuuny Jlupuxie B KakuUx-TO JBYX
pAdax 4yuciaa COBMAaAyT.

6.9, Omegem: 3a12.

Pewenue. Ilo teopeme IMudaropa kpaT- D C
yafulee paccTogHue Mexay A u C paBHO
V82 +82= /128> 121 =11. [ToaTomy 11
aroB He XBAaTHT. Iloka)keM, Kak MPOUTH M
3a 12 uraros. 3ameTuM, 4To AC = /121 < L
< /144 =12. CaenaeM 1o 5 warosB BAOAb
AvaroHanu AC u3 kaxzoro xoHua. [lomy-
4YUM Ha AUaroHaau Toukd K u L, Iipu aToM
AK =LC =5, noatomy KL <12—5—-5=2. A B
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3HAYMT, MOXHO TIOCTPOUThH TpeyroiabHUK KLM co cropoHamMu KM =
=ML =1. JlomaHaa AKMLC nexuT BHYTpHY KBaJpaTa, ee [JIMHA paBHa
12, a ANWHEBI BCEX 3BEHLEB lLiEIbIE.

Ilyms k peuteruto. JIs1 moucKa IyTH IPUMEHUM HaOHbLI a20pumm.
[Toiizem u3 A B C no npsamoii. [Tocae 10 waroB nomnajeM B TOUYKY E,
npu 3ToM EC < 2. 3HaYUT, MOXHO TIOCTPOUTh TpeyroibHUK EFC co cTo-
poHamu EF = FC = 1. Ilytp o noMaHo AEFC cocTOUT M3 12 maros.
HemoHATHO TOJIBKO, JIEXUT JIU TouKa F BHyTpH kBajpaTa. YTo6bl He Tpa-
TUTb CWJI Ha BbIAACHEHHE, TIPOCTO [lepeHeceM /JjBa 1iara, OTKJIOHAOLHec
OT MpAMOH, B cepelUHY IIyTHU.

J16.10. Omsgem: 40.

Peuwenue. ITpumep. Yaco! nokasbiBaioT 19:58 u 07:46, cymma undp
40.

Ouenka. fcHo, 4TO NepBas udpa Ha yacax He bosee 2, TpeTbsd — He
6onee 5. PazbepeM zBa ciyyas.

Cnyyaii 1. TlepBas yudpa Ha ogHUX 4Yacax paBHa 2. Torza BTOpas
1udpa Ha 3THUX yacax He 6onbuie 3. [ToaTOMy cymMa nepBbIX UUp He
6onbiue 1+ 2 =3, cymma TpeTbux LIHp He 6onblie 4+ 5=9, cymMMa BTO-
PHIX ¥ 4eTBepThIX He 6onbile 3+ 7+ 84 9 =27. 3Hauur, obmas cymma
He 6osblie 39.

Cny4ait 2. Obe mepsele 1udppsl MeHbule 2. Torza cymMMa IepBHIX
uuop paBHa 0+ 1=1, cymma TpeTbux uudp He 6onbiue 4+ 5=9, cyMm-
Ma BTOPBIX U YETBEPThIX He Gosbiie 6+ 7+ 8+ 9 =30, a obiasa cymma
He 6osble 40.

J6.11. Omeem: 10 T.

Pewenue. Kak nmoaydyutb HaubosbINYIO Pa3HOCTb BECOB XKEJIE3HBIX
¥ OpOH30BBIX THpeK? JKaZHbIA aJrOPUTM IOACKAa3bIBAET: CAelaTh XKe-
Jle3HbIMU caMble Tskesble, a OGPOH30BBIMU — caMble Jierkuhe. Toraa
pasHocTb 6yzeT paBHa (19+18+...+11)—(94+8+...+1)=90T, a
B OCTaJbHBIX CAydasx — MeHbiue. Ho 1o yciaoBuio meHbuie 90 r pas-
HOCTb OBbITb He MOXKeT. [103TOMY XKeJle3Hble THPU — CaMble TsDKeJIbie, a
GpOH30BbIE ~ CaMble JleTKHe. 3HaYUT, 30J10Tas rupbka BecuT 10 T.

[16.12. Omeem: Ha 6 HyseH.

Pewenue. Ipumep: 320+ 125+ 75=520, 320- 125 - 75 =3000000.

Ouenka. IpeanonoxuM, 4to HyJleHd He MeHee 7. Toraa mpousBese-
HHe genuTcsa Ha 107 =27 .57, Kak 3TH 7 NATepOK MODJIM pacripeAeuThes
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MeXZy COMHOXHUTENAMU? HU B Kakoll U3 HUX He 1Tonano 4 NATepKH, Tak
KaK TOT/Za OH 6bU1 661 He MeHbLIe 5% > 520, Bce cnaraeMsle He MOTYT Je-
JIUTBCA Ha 25, Tak Kak CymMMa Ha 25 He JieTUTCA. 3HAYMT, ABa claraeMbix
Aemarces Ha 125, a TpeTbe KpaTHO 5. KpoMe Toro, xoTs 651 Ba cilaraeMbIxX
4eTHHI (OZHO YeTHOoe He MOXeT JeNUThCsa Ha 5+ 27), TO eCTh YeTHHI BCe
TpH. 3HA4MT, Cpeiy cJaraeMbix ABa Jenarcs Ha 250. Eciau oaHO paBHO
500, To cymma 6onsire 750. A ecnu 06a paBHH o 250, To 250250 - 20
JeNUTCA TONbKO Ha 24,

[16.13. [IpaMoyTONbHUKH pa3bueHus oO6pasyloT AeCATb CTPOK U Je-
CATBb CTOJIOLOB.

Pasbepem aBa ciyvast.

Cnyuait 1. Bce neBATh KBaJpaTOB pa3bueHUs HaXOJAATCS B JE€BATH
pasHBIX CTPOKax U AeBATH pasHbix cTonbuax. Torga cymMMa BHICOT 3TUX
CTPOK paBHa CyMMe LIMPHUH 3THX CTON6LOB. BpicoTa JecATON CTPOKH U
IIMPHUHA AeCATOro CTON6LA MOMY4aloTCsl BBIYUTAHUEM 3TOM CYMMBI U3
CTOPOHBI UCXOAHOTO KBaJpaTa, mo3ToMy paBHbl. Torga Ha nepecedeHHH
3THX CTPOKHU U cTonbLa ob6pasyeTcs JecATh KBaApaT, YTO IPOTUBOPe-
YUT YCJIOBHIO.

Cnyuait 2. Kakue-To ABa KBaspaTa pa3bHeHUs HaXOAATCA B OJHOH
CTPOKe WIH OZHOM cTojbue. Torja OHU PaBHHI.

[16.14. Omegem: 2 py6si.

Pewenue. Ilpumep. Pazaenum B nepBhli pa3 Ha KyYKH pa3mepa 36 u
64, BTOpO¥ pa3 — Ky4Ky pa3mepa 36 Ha Kyuku pa3mepa 32 u 4. 3aruiatu-
U 2 pybnsa. Jlanee fenum GecIuiaTHO MOMNOJIaM, TaK KaKk KydYKH pa3Mepa
2" MO3BOJAIIOT 3TO J€1aTh [0 CaMOro KOHIa.

OuyeHka. 3aMeTHUM, YTO eCIU pa3Mep Ky4YKH -— He CTerneHb JBOMKH,
TO paHO WIM MO3/HO MPUJeTCs pas/e/IMTh Ha IBe HepaBHble Ky4ku. Ec-
JIY TIEPBBIM XOZI0M MBI paszienuM becruiaTHO, TO 06pasyloTcs ABe KyuKH
no 50. Ho 50 — He cTemneHp ABOWKH, [1I03TOMY 3a MOJHOe pa3zeieHHe
KaXJ0M U3 Ky4yeK NpU/ETCs 3aIuIaTUTh 110 pyoiIio.

Eciu nepBeIf pa3 Mbl pa3obbeM Ha HepaBHbIe KYUKH, TO yKe 3aIlla-
TUM py6sb. [IpH 3TOM Zake ecnu pasMep JeBoH Ky4kH O6yAeT CTeleHbIo
JABOMKH, TO pa3Mep HpaBoii — HeT. JIoCTaTOYHO NPOBEPUTh CIydaH pas-
MepoB 1, 2, 4, 8, 16, 32 v 64 115 1eBOM Ky4yKu: pa3mep npaBoil 6yzeT 99,
08, 96, 92, 84, 68 wiu 36 COOTBETCTBEHHO.

16.15. Omeem: 33.
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6. 3AJAYY HA MAKCUMYM 1 MUHUMVYM

Peuwierue. B paBeHCTBe y4acTBYIOT HE MeHblIIle TPeX YMUCeI, IO3TOMY
Gosblite 33 paBeHCTB ObITH He MOXeT. [JokakeM, Kak cOCTaBUTh 33 pa-
BEeHCTBA.

25 paBeHcTB: 49+ 51=100, 47+52=99, ..., 1 +75="76. OcTanuco
yeTHBIE YMcaa oT 2 Ao 50. Eme 5 papeHcTB: 18 +30=48, 14+ 32=46,
..., 24+ 38=40. Ocranmuceh uucna 4, 8, 12, 16, 20, 22, 24, 26, 28, 50. Euie
3 paBenctBa: 4+12=16, 8+20=28, 24+26=>50.

[6.16. Omeem: 66 ILIapUKOB.

Pewenue. JokaxxeM, 4To 66 MapHKOB AOCTAaTOYHO. [Ipeanonoxum
IIPOTHBHOE: MbI BbIHYAM 66 IIApHKOB, M CpeAu HUX He Hauwioch 30
IIAPUKOB OZHOTO I[BETA. JTO 3HAYMT, YTO CPEAU BHIOPAHHBIX IIIADHUKOB
Ka)kZ0ro LiBeTa He Hosee 29. BribepeM 1o 8 1IapUKOB KaXKAOro IjBeTa
U AobaBuM K HUM 060 mapuk. [TycTs OH, ckaxkeMm, KpacHbIH. Toraa
MOXXHO 00aBUTH Genblif Wik cMHUI (MX MOKa BeIOpaHo 16, a Bcero —
He MeHee 37). [TonryuyrM Habop M3 26 1apUKOB, IZe MapHKOB KaXXA0ro
uBetra MeHbuie 10. [IpoTHBOpeune BO3HHUKIIO U3 MPEAIOIOKEHUs, YTO
HeT 30 lWapHKOB OZHOTO 1]BeTa. 3HAYUTb, OHHU €CThb.

JokaxeM, 94To 65 mapHUKOB MOXKET He XBaTUThb. [1ycTh, HallpUMep, B
AMKe Jexar 7 6e/bx, 46 CHHUX U 47 KpacHBIX UIAPUKOB. JTO YAOBIe-
TBOPAET yCI0BUAM. [lelicTBUTENBHO, B 11060M Habope u3 26 1mapuKoB
6esibIx He 607ee 7, MOITOMY CHHHX M KpacHbIX — He MeHee 19. 1o mpHH-
uuny Jlupuxie u3 aTux 19 mapukosB He MeHblle 10 N1apUKOB OAHOTO
LBeTA.

OznnHako cpean 65 BbIOpAHHBIX LIIaPUKOB MOXET OKa3aTbCs 7 6ebix

1 10 29 CHHUX M KPaCHBIX, TO ecTh 30 IIapUKOB OAHOrO 11BeTa He OyaeT!

Y 1 1
[16.17. Omgem: npu 11 <a< 10

Pewenue. Tlo npuHLuny Jupuxje AavHa XOTA OBl OJHOrO OTpe3Ka

He MEHbliie Tli’ [I03TOMY Q = 11—1 [Tpu a < 0,1 cymma AJ1MH JIO6BIX Je-

BATH OTpe3koB MeHblie 0,9. Torza cymMMa r00BIX BYX OTPE3KOB PaBHa
1— (cymMa eBATH OCTa/IbHBIX), a 3T0 6osblie 4eM 1—0,9=0,1>4a, To
ecTb 6osblle AJTKMHBI TI060T0 U3 OCTABLIMXCHA OTPE3KOB.

Jinst a2 0,1 cTpouTest KOHTprIpUMep: pa3bHeHHe Ha 9 OTPE3KOB JAJIH-
Hbl 0,1 ¥ aBa — qyiMHEL 0,05. Bece oTpe3ky He ANMHHee a, IPH 3TOM Tpe-
YTOJBbHUK M3 O0Tpe3KoB 0,5, 0,5 u 1 He cTpouTes.

J16.18. Omeem: 96 egunuil.
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Pewenue. Oyenxa. IlycTs B Tabnuue n Hyned U d JBOEK. Y Hac eCTb
10 cTpok anunet 11 v 11 cronbuoB Anudbr 10. UTo6b cCyMMa B CTPOKe
Jenwiack Ha 3, TaM Jo/KHA OBITH XOTs ObI OJIHA ABOMKA WIH JBa HY-
aa. ObBeaeM B KaXZOM CTpPOKe ABOHKY, a ec/iM BOEK HET, TO JBa Hy-

ns. [lycts Bcero obsesieHo d’ aBoex u n’ HyneH. Mbl 06Benu 4uciaa B

n _
n 2~

d+ 5 2 10. AHaJIOTHYHO B KaXKAOM CTo/61e JomKeH ObITh Hy/lb JH60

KaKZOM cTpoke, mosToMy d’ + 10. Ognako n’ €< n, d’ <d, noaromy

He MeHee 2 JBO€K, [103TOMY 1 + % 2 11. CnoXUB HepaBeHCTBA, MONy-
YUM %n + %d = 21. Orcroga n +d 2 14, To ecThb He efuHHI B Tabauie
MuHUMYM 14. Toraa eannul — MakcumyMm 10-11—14=96.

IIpumep. Cm. Tabauiy.

21111111111
21111111111
12111111111
12111111111
11211111111
11211111111
117100111111
11111001111
11111110011
11111111100

Kommenmapui. Kaxjas He eJUHHIIA CTOUT Ha II€peCeYEHHH JABYX
PANOB — CTPOKHU M cTtonbua. OHa obecneynBaeT AeIHMOCTb Ha 3 OAHO-
ro psja NMoJHOCTBIO M NMOJOBHHEL Apyroro psa. Tak kKaK BCero y Hac
10+ 11 =21 psa ¥ KaxJas eAUHHUIA 0OCTYy>KMBaeT II01TOpa psja, BCEro
HY>XHO He MeHee 21:1,5=14 He egunull. [IpyMep CTPOUTCA II0 KaAHO-
MY aJIrOpHUTMY: MBI PaccTaBjsieM HyJH U IBOMKH TakK, YTOOHI KaXAas U3
3THX UUdp obCcayKUBasa pOBHO NOJITOpa psAja.

J16.19. Omgem: a) 3a 4. 6) 3a 8.

Pewenue. a) IIpumep: 1 -2 — 4 —5—10. Oyenka. JlobapieHue oa-
HOT'O opexa JaeT He 6osblie yeM yaBoeHHe. Ho gake TpH yABOEHHUS
JaayT Tonbko 8 opexoB, uTo MeHblue 10. [ToaToMy Tpex onepauui He
XBaTHT.
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6) Ilpumep: 1 -2 —-3 -6 — 12— 24 — 25 — 50 — 100. Oyenka.
[Ipu oO6paTHOM XoZle OpeXH JejsATCA I0NojdaM WM BhIYMTaeTcs 1 opex,
a Mbl 13 100 nnonyyaem 1. ECTb Tako# »kaZAHBIA aIrOPUTM: YETHOE YHCIIO
OpexoB JeUM Ha 2, a U3 HedeTHoOro BbiunTaeM 1 (nepexog 2 — 1 cyu-
TaeM JeJeHueM). B 4acTHOCTH, BbILIeNpUBeAEHHBIA IPUMED IONy4YeH
STUM aNrOPUTMOM. JlOKaXKeM, YTO aITOPHUTM JaeT MUHUMYM OllepalMil.
PaccyxZaeM OT NMPOTUBHOTO: MOKaXXeM, YTO eIy AeHCTBOBAIU He II0
ajNropUTMy, TO YACJIO Ollepayuid MOXXHO YMEHBIIUTL. OTCTYNUTD OT as-
rOpUTMa MBI MOIJIY, TOJIbKO BBIYTA 1 U3 YeTHOro Yyuciia 2n 2= 4. Toraa Mul
JIOJDKHBI OBLTH BBIYECTS ellle pa3 (HedeTHOe YHCIO Ha 2 e/IUTb He/lb31).
Ecnu Mbl 60OMbIlIe HUKOTAA He JeIMIN, TO Nepeluty oT 2n K n 3a n= 2
onepauui, a MOIJIM NepeiTH 3a oAHYy. EC/iM e MBI czlefiany feJleHue, TO
IIYCTh BIiepBble 3TO CJIYYMIOCH € yucaoM 2n — 2k (k = 1). Torga Mbl nepe-
nuy oT 2n Kk n—k 3a 2k + 1 onepauuto. Ho To >xe MoxkHO 6bLT0 cAenaTh
3a k+ 1 omepauuio: cHayasa MoAeJIUTh, a IOTOM k pa3 BbIYeCTb:

2n—-n—-n—1—...—»n—k.

J16.20. Omsem: Ha 23.

Pewenue. TlycTe AniiHa MoTKa paBHa L cM. OHa paBHa cCyMMe JJIMH
23 cTaHAAPTHBIX KYCKOB. fICHO, YTO CyMMa, a 3Ha4yWT, U L yJOBIeTBO-
pAtoT HepaBeHeTBY 11523 < L < 12023 (HepaBeHCTBa CTpOTrHe, I10-
CKOJIbKY XOTsA OBl OZMH M3 HepaBHbIX KyckoB Kopoye 120 cM U XOoTA Obl
oguH — AnauHHee 115 cm).

Ilpumep. Paspe3aHue Ha 23 paBHBIX CTAHAAPTHBIX KYCKAa BO3MOXHO.
Benp TorAa AnvHa Kycka 6yzneT §L§ M, pa3jenus MpejbAylliee HepaBeH-

CTBO IIOWIEHHO Ha 23, nmonydyuMm 115 < % < 120, TO eCcTp KyCKHU CTaH-

JaptHble. Oyexka. Ecin jke MBI pa3pe)xeM Ha n 2 24 paBHBIX KyCKa, TO
UX AnvHa OyzeT MeHblle CTaHAAPTHOM: % < 2’“—4 <120- g—z =115 cm.

J16.21. Omsem: a) HeT; 6) HeT; B) 4.

Pewenue. a) [Ipoussesenre paBHO 0, TOTBKO €C/IM KaKOH-TO U3 cO-
MHOXHUTeslel paBeH 0. OgHako cyMMa J106bIX ABYX YUCeN U3 [IepBOH U
BTOpPOM I'pYTINbI He paBHa 0, Tak Kak cpeAd BOCbMH JaHHBIX YHCeNl HeT
[IPOTHUBOMONOXKHBIX. [lo3TOMY ¥ BCe npousBefeHue He paBHO 0.

6) PaccMOTpUM NATb KapTouyeK, Y KOTOPBIX Ha JIMLEBOH CTOpOHe
HamycaHbl HedeTHbIe yncia. He y Bcex U3 HUX Ha 06paTHOM cTOpOHE Ha-
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NHCaHBl YETHbIE YKCJIa, TAK KaK Ha OOPAaTHBIX CTOPOHAX KapTOYEK BCETO
TPU YE€THBIX YMcia. [TosToMy HalgeTcs kapTouka, y KOTOpou ¢ obenx
CTOPOH HamMcaHbl HeYeTHble YUcaa. Torga cymma yncen Ha Hel 4eTHa.
[Ipy yMHOXX€HHUH 2TOr0 4eTHOrO YUC/a Ha OCTATbHbIE CYMMBI MBI IOJY-
YUM YETHOE YMC/I0. 3HAYMT, IPOH3Be/JeHHe He PaBHO 1.

B) M3 16 3anycaHHBIX YHCeN Bcero 6 YeTHhIX. 3HAYMUT, U3 8 KapTOUeK
HaWzayTcs ABe 6e3 4eTHBIX YKces. Ha HUX 3amucaHbl 0 2 HEYETHBIX YHC-
Jla, 3HaYUT, CyMMa Ha KaXXJo# U3 3TUX KapTouyek 4YeTHa. Ho Toraa Bce
npoussezieHue OyzeT JenuThcs Ha 4. HauMeHblliee 1eoe MoJ0XUTeb-
HO€ YMCIIO, JesAleecs Ha 4, — 370 4. OHO NoyyaeTcs [Py CJIeAyIoleM
Habope map umcen Ha kaproukax: (1;-2), (—2;1), (=3;4), (4;-3),
(=5;7), (7, =5), (—8;9), (9, —8).

ITymb x pewtenuro. I1pu pasnoxeHuH 4 B IPOU3BEJE€HUE BOCBMU MHO-
XKUTeJeH y Hac AO/DKHO ObITh POBHO /1B YeTHBIX MHOXUTEJIS, a OCTab-
Hble HeYeTHbI. Eciu oTOpocUTh 3HAKH, TO YeTHbIE MHOXKHUTENH JODKHBI
OBITH paBHBI 2, 2 HeYeTHbIE — 1, MHa4e IPOU3BeAEHHE 10 MOAY/IIO OyAeT
CIAIKOM 60nbIMM. JKagHBIH aIrOPUTM MTOACKa3bIBae€T HaM I'PYTITHPO-
BaTb YHCJIa B N1aphl ¢ MaJIeHbKHMMHU 10 MOAY/II0 CyMMaMH.

[16.22. Omgem: a) aa; 6) 10.

Pewenue. a) Ecny rpynna coCcTOUT U3 4 MajJbyHKOB, NOCETUBIIMX
TOJILKO TeaTp, 6 MajJbuMKOB, MOCETHBIUMNX TOAbKO KUHO, U 10 JeBouek,
CXOZMBILIHX U B T€ATP, U B KUHO, TO YC/IOBHe 3a/laYyl BbIIIONHEHO. Jlel-

CTBUTEJBbHO, J0/IA MaJ1b4YUKOB, ITOCETUBIIUX KUHO, paBHa 1—66 = % = %
2_16 4 .4 .
< 5= 20° a 40/ MaJIbYHUKOB, IIOCETUBLINUX T€ATP, paBHA 14 < 13" 3Ha

YuT, B rpynne u3 20 yyamuxcsi Moo 66Th 10 MaJbuMKOB.

6) IIpeanonoxum, yTo MaJbuukoB 66110 11 win Gonbuie. Toraa ae-
Bodek ObUIO 9 win MeHble. TeaTp mocetwio He 6ojee 4 MaJb4YHKOB,
MOCKOJIbKY ec/M Obl UX 6bUTO 5 WK Oosblie, TO UX J0/A ObLia OB He

MeHblIIe gfr;—g = 15—4, 4yTO GOJblIE %. AHaJIOTMYHO KUHO IOCETIWIO He
6onee 6 MaJbYUKOB, TIOCKOIBKY 7{—9 = 1—76 > %, HO TOIZa XOTs Obl OJUH

MaJbuMK He IOCETWI HU TeaTpa, HH KUHO, YTO MPOTUBOPEUUT YCIIOBHIO.

B npeaplAyiieM nyHKTe ObUIO ITOKa3aHO, 4TO B rpymmne u3 20 yda-
IIMXCA MOIVIO 6bITh 10 MaJbyMKOB. 3HAYUT, Hauboibliee KOIUYECTBO
MaJb4MKOB B rpymne — 10.
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KOHTPOJIb U OTJIAZIKA PEIIEHUN

PelleHMe CIOXHBIX 3a7lad COCTOMT M3 HECKOJBbKHUX LIaros. M gaxke
eCIM KaXKJbIM IIar cam mo cefe MpocT, BHIMOJHUTL BCIO 1ENOYKy 6es-
oiMboyHO He Tak Jierko. IIpocToe yBennyeHUe aKKypaTHOCTH M BHH-
MaTeJbHOCTH HE CJIMUIKOM MomoraeT. ONMBITHHH 6eryH MOHUMAaeT, YToO
npobeXxaTh KWIOMETP — 3TO He TO ke, 4yTo 10 pa3 npobexaTb CTOMET-
POBKY. Tak ke M OIBITHBIM peuiaTesnb 3HAET, YTO AJIMHHbIE BHIYHCIEHUSA
HaJ0o BHIIOJNHATH He TakK, KaK KOPOTKHeE: UX HAZIo Op2aHuU308ams Y npo-
8epums.

BoT HeCKOJIBKO COBETOB.

1. PazsiesiuTe pellleHHe HA HECKOJMBKO JIOTUYECKHUX 4acTeil. Kaxzaas
4acTb JO/DKHA pellaTh OTAeAbHYIO noa3agavy. Hago (xots 6wl ais cebst)
yeTko cHOpMy/IMpOBaTh, KaKyl0 HMEHHO N0A3aJa4y B pellaeTe U YTO
HMMeHHO JJO/DKHBI TOIYYHUTh B KOHIIEe. YeTKo mporosapuBarh M10JIe3HO Ja-
e OT/ie/IbHbIe 1ark: CM., HallpuMep, pelleHue 3a/a4u 2.9.

2. Ecmu ecTth cOMHEHME B KaKOM-TO 1lare, MOJyMalTe, KaK €ro
npoBepuTh. Hanpumep, nosesHo 4yBCTBOBATh CUTYalUH C «3¢ddeKToM
IUTIOC-MUHYC OAWH» (cM. 3agayu 1.1, 1.10, 1.13, 1.1, 11.5-/11.8), xorzaa Bu
«B IPHHLHUIIE MPaBWIbHO» 3HAaeTe, YTO JeaTh, HO MOXKeTe OIIHOUTHCA
Ha 1. YcTpoliTe omaadky: penmTe A MPOBEPKH TEM e CriocoboM 3a-
JAa4Ky ¢ MaJ€HbKUMH YUCIaMU, IZle OTBET MOXKHO «[IPOBEPHUThL PYKaMU».
Hanpumep, HaAo y3HaTh, CKOMBKO IHEH ¢ 7-r0 mo 28-e Masi BKJIIOYHTEb-
Ho. Bam kaxkercs, uTo 28 — 7 =21 geHb. MI3MeHUM YCJIOBHE: CKOJIBKO
JHeH ¢ 7-ro mo 8-e BKIOYHTeNbHO? Ilo TOH ke cxeMe 8 —7 =1 jaeHb,
HO HeNOCpeJCTBEHHO BUAHO, UTO AHEH aBa: 7-e U 8-e. Jasbille MOXHO
NPEATION0XKHUTE, YTO MBI [TPOCTO HEeJJOYYUTHIBAEM OAMH JieHb, 106aBUTD
ero 1 nomy4yuts 21 + 1 =22 axdA. ITO BepHO, HO HaZleXKHee pa3obpaThes,
OTKyZa omunbKa, U UCIIpaBUTh ee (cM. 3azauy 1.1).

3. Omnadkoli MO)XHO TPOBEPATH U PelleHHs 3aZay APYroro THUMa
(cM. 3azayy 1.2), B TOM yucsie 6omee cIOXHBIX. [Ipolie Bcero mpoBe-
pseTcs oTBeT B BUZe ¢opmysbl. [1oACTaBUB BMeCTO OYKBEHHBIX 3Haye-
HHH YHCIOBbIe, MBI TOIYYHM YHUCIOBOH OTBeT. Hajo Tonbko mozo6path
TaKue 4Mcia, 4ToObl 33/jaya ¢ HUMH JIETKO pellanach. TOYHO Tak Ke
MOXXHO BOCCTAHOBHUTb TOYHBIH BHJ GOPMYJibl, KOTOPYIO BBl IIOMHHUTE
npubausnTenbHo. [TycTh, HAapUMED, BBl 3aCOMHEBAJIUCh, paBHA JI CyM-
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KOHTPOJIb U OTAALKA PEWIEHUH

Ma 1+2+...+n BeIpaXXeHUIO n(ngl) WIHN n(n2+ 1)? [ToactaBus n =2,

Bbl Cpa3y yBUAMTe, 4YTO NIPaBWILHBIN OTBeT JiaeT BTopas popmynal

4. PellieHHe 3aa4M WIH NOA3aJa4M MOXKHO IIPOBEPUTh, PEIUB ee
osymsa cnocobamu (cM., Hapumep, 3azaqy 2.1).

5. ')poMo3aKHe BEIYMC/IEHHN C LEIBIMU YUCAaMU MOXHO IIPOKOHTPO-
JIMPOBATh, 8bIYUCIIUE NOCAEOHION YUPpy pe3yabTara (Kak Mbl Jesaau B
3ajade 3.16).

6. BeluncyieHUs1 KOHTPOJIUPYIOT C MOMOILIBIO oueHok. CKaxkeM, Iepe-
MHOXKUB /1Ba TPEX3HAYHEIX YUCJIA, BBl IIOMYYWIH YeTHIPDEX3HAYHOE YUC-
J0. TyT yTO-TO He Tak. Beab ob6a comHOXUTeNA He MeHblue 100, noaTOMY
npouspeseHue He MeHblie 10 000 — y>xe NATU3HAYHOE YHUCIIO!

Oco3HaB BaXXHOCTb CAMOKOHTPOJIfA, Bbl HABEPHSAKA IIPHAYyMaeTe MHO-
ro croco6oB JOTMOIHUTENBHON TPOBEPKU U CMOXKETe 3aMEeTHO IMOBHI-
CHUTDb HaJIeXXHOCTb CBOUX BBIKJIAJ0K. [TOMHHTe «IpaBHJIO albIIMHUCTOB>:
Ha BepIIMHY B30MAeT He TOT, KTO He IOCKalb3blBaeTcs, a TOT, KTO, IOo-
CKOJIB3HYBLIMCDH, CYMEET IMOAHATHCA M NMOWTU Jasblie. YCHELIHBIX BaM
«BOCXOXJEHNH»!

3AZIAYU C6 ET'D

[3.24, 13.25, [13.26, [15.20, /15.21, [16.20, [16.21, [16.22.

OTJABJIEHUE

Beezenue 3

PexoMeH/IOBaHHaA JuTepatypa S

1. Tlpoctas apudpmeTrka 6

2. YpaBHeHHA U HepaBeHcTBa 22

3. JilemMMoCTh U ocTaTku 41

4, lpobu, noau, cpeaue 63

5. Jloruka u nepebop 80

6. 3agauu Ha MaKCUMyM ¥ MUHUMyM 105
KoHTposb ¥ oT1aJKa pelieHUd 127
3azaum C6 EI'D 128
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