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IIpeauciosue

OzHOM U3 Iesielf MaTeMaTUIeCKOTO 0Opa3oBaHus, HAIIEAIIEH OTpaske-
Hue B peiepaTbHOM KOMITOHEHTE TOCYAapCTBEHHOT'O CTaHapTa 1o MaTeMa-
TUKE, SIBJISIETCS MHTEJUIEKTYATIbHOE PAa3BUTHE YIAITUXCA. OTa 1eTb BBIXOAUT
Ha OJHO U3 BEAYIINX MECT IPH YIIyOJIEHHOM M3y4eHUU MaTeMaTHKU.

[TocKONMbKY OZTHUM M3 OCHOBHBIX OTIMYMMU 33724 19 (B 3aBUCUMOCTH
OT cOCTaBa 3a/la4y Ha 5K3aMeHe 110 MaTeMaThKe B pa3Hble T'O/bl 3Ta 3a/a-
ya mMeJia pa3Hble HOMePA) OT OCTAJIbHBIX 3aza4 EI'D aBisercs e€ sBHO
BBIpQ)KEHHBIN HECTaHZAPTHBIN XapaKTep, a CBeIeHUs, HeOOXOAUMBIE IS
pelileHus 3TOU 3ajla4y, MOTYT OTHOCUTBCA K CaMbIM pa3IW4YHBIM pasfie-
JlaM IIKOJIBHOT'O Kypca, TOCTPOEHHE PellleHHs MOXKeT ToTpeboBaTh HETPH-
BUAJIBHBIX U/lell ¥ METO/IOB, IIOCTOJIBKY CMBICJIOM BKJIIOYEHUS 3aZa4yu 19
B COCTaB KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuaioB EI'D aBiseTcs nMeH-
HO IMAarHOCTHKA YPOBHS MHTEJUIEKTYAJbHOTO PA3BUTHA YUIAITUXCA.

Lebio IAaHHOW KHUTH ABJISETCS HE CTONBKO MOATOTOBUTD K PENIEHUIO
3aza4yu 19, CKOIBKO MOMOYb YUUTENII0 CHCTeMaTU4eCcKy 3aHWMaTbCs WH-
TeJIJIEKTyaJIbHBIM Pa3BUTHEM YYaIMXCs Ha MaTepuajie CoZiep:KaHus 3a/1a-
qm 19.

ABTOpPBI COOpPHUKA CTapaauch AaTh 0630p TEX TE€M, KOTOPHIM B IIKO-
Jie TPaZUITMOHHO YZIeNsIeTCsI MeHbIle BHUMAHUA, U MTOKa3aTb HEKOTOPHIE
cnienudUYeCKre METOABI pellleHus 3a1ad. B cOOpHUK BKIIIOYEHBI U Oosee
TPyZHBIE 33/lauy, IPUMBIKAOIIE K TaK Ha3blBaeMOU «OMIUMITUAZHON Te-
MaTHKe». DTU 3a/la4d OTMeYeHbI 3BE30YKOM.

MaTepuasbl KHUTH MOTYT CJIYXKUTh TIO/ICIIOPbeM B TIPOBEEHUH 3JEK-
TUBHBIX KYPCOB, KPY>KKOB M (paKyJIbTaTUBOB.

B 3akitroueHWe OTMETHM, 4YTO, 0e3yCJIOBHO, IepedyeHb BO3MOXKHBIX
CIOXKETOB U TeM 3a/jauu 19 He McyepIbIBaeTCsA IPUBEAEHHBIMU B JJAHHOU
KHUTe.

ABTOpHI OyAyT GarogapHbl 3a KOHCTPYKTHUBHYIO KPUTHKY U 3aMeva-
HUS 10 COZIEP’KAHUIO DTOW KHUTH, KOTOPBhIE MOXKHO MPUCHUIATD T10 aZ[peCy
c6@mccme. ru.



JluarHoctudyeckasa pabora

2n+6

1. Ha xakuie 4yucia MOXET OBITH COKpalieHa Jpobb 3110’

rge n—
HaTypaJbHOE YUCJIO?

2. lTa"Ho HaTypaibHOEe YuCIo n. Ero yMHOXXMWIN Ha YUCIO M, TONyYeH-
HOe M3 n IepecTaHOBKOH 1udp. Moo U NPU 3TOM IOMYIUTHCA YHUCIO
27812754?

3. Jlokaxure, uTo yncio 212912 44392011 renprea Ha 440.

4. JlokaxxuTe, 4YTO €C/Id K IIPOM3BOJIBHOMY TPEX3HAYHOMY YUCIY NpU-
IMcaTh CIIpaBa ero e, TO MOJTyYeHHOe LIECTU3HAYHOe YUCIo OyZeT Je-
JuThed Ha 13.

5. HOK gByx HaTypaslbHBIX uncen B 7 pa3 6onbire, yeM ux HOZ. Bo
CKOJIBKO pa3 CyMMa 3THX 4uces 6osbine, yem ux HO/I?

6. HaiizuTe Bce YyeThIpEéX3HAYHbIE YETHBIE YHMCJIA, Y KOTOPBIX POBHO 22
JeNUTeNA.

7. PemyTe ypaBHeHHUe B IeBIX YHMcIax: x>+ 10xy — 57 = 3.

8. JlaHbl ABe IPYINIIBI HATypalbHBIX Yucel. B IepBoi Ipymie Tpy 4duc-
Jla, ¥ UX cpefHee apudMeTHYecKoe paBHO 8, a BO BTOPOI — /iBa YHCIIa,
U UX cpefHee apudMeTndeckoe paBHO 13. MoXeT i Ipou3BeeHIE BCEX
IIATU IaHHBIX Yuces 6bITh paBHBIM 100 000?

9. PemuTe ypaBHEHUE B IIeNbIX ynucaax: 5" + 12" =13".

10. Kakoe HauboJbIlIee KOTMYECTBO WIEHOB MOXXET OBITH B apudme-
TUYECKOM NPOIpeccuy, Bce WieHbl KOTOPOI — HaTypasbHble YUCJIa, eClu
M3BECTHO, YTO KaXK/IbIY CIeAYIONUIMY WieH 5TOM IIPOTrpPeccuu He MeHee YeM
B IOJITOPA pa3a OoJIbllle IPeAbIAYIIero?



PenteHus 3a1a4 JNarHOCTUYECKON pabOThI

Kak 00bI9HO, a b 0O3HAYaET, YTO a AeJUTCA Ha b.

1. IycTh 3Ta Apobb cOKpaTUMa Ha Iiesioe uucio d, 6onbinee 1. Toraa
(2n+6):d u (3n+10) :d (moApoOHee 0 cBOMCTBAX AETUMOCTH cM. §1).
[Toatomy 1o coiicTBam genumocTty 2(3n+10) —3(2n+6) :d, T.e. 2:d.
CrezoBaTesbHO, d MOXKET OBITh PAaBHO TOJMBKO 2. OcTanock mogobpaTh Xo-
Ts1 ObI OZIHO 3HAYEHHE N, TIPU KOTOPOM Apobb coOKpaTHMa Ha 2. JIJif 3TOro
IOCTaTOYHO BBIOPATH JII060€E YETHOE 3HAYEHUE N.

OTBerT. 2 (IpU YETHBIX ).

2. 3ameTuM, uTo 27812754 penutca Ha 27, HO He genuTcsa Ha 81. Pas-
6epém zBa ciydast.

1) Yucro n genutcs Ha 9. 3HAUUT, cymMMa ITubp YuciIa n AeJUTcs Ha 9.
Torga v m AeauTcs Ha 9, Tak Kak cymMMa Iudp 4ucia m COBIaJaeT C CyM-
MOH IHMdP YKCIa Nn: 3TH YUCIA OTIIMYAOTCSA JIUIID IEPECTAaHOBKOHN 1P,
a camu MPHI OHU U Te JKe. B 3TOM cirydae Mpou3BeAeHUe min JOMKHO
Jenutbes Ha 81, a oHo Ha 81 He genuTc.

2) Yucsio n He ZeqUTCA Ha 9. 3HAUUT, cymMMa ITup Yucia n He AeJTUTCs
Ha 9. Torza ¥ m He AeIUTCS Ha 9, TaK KaK cyMMa IUQp Yucaa m COBIaZaeT
¢ cymmoi nudp yucia n. B aTom ciydae IpousBeZieHUE MN JETUTCS He
6osiee yeM Ha BTOPYIO CTelleHb TPOWKH, a OHO JOJKHO JeTUThCA Ha 27.

B KaXZOM W3 CIydyaeB NPUILIHM K IPOTUBOPEYHIO, 3HAYUT, YHCJIO
27812754 nony4uTbca He MOLJIO.

OTBerT. Her.

3. Pewenue 1. 1) PaccMoTpuM nepBoe ciaraemoe: 212012 = 4411006 Tax
Kak 441 =440+ 1, To 44119 = (440 +1)10% =440k + 1.

2) PaccmoTrpuM BTopoe ciaraemoe: 4392011 =(440—-1)2°11=440-n—1.

3) Us m. 1, 2 nonygaem 21%°12 + 4392011 =440 - k+1+440-n—1=
=440-(n—k), T.e. 2To BeIpa)keHUe ZeauTcsa Ha 440, uTo U TpeboBaIoCh
JIOKa3aTh.

Pewenue 2. 1) PaccMoTpum mepBoe ciaraemoe: 212012 = 441109 Tak
Kak 441 =1 (mod 440), To 441%°12=1%012=1 (mod 440). Kax 06BIYHO,
a=b (mod p) o3HayaeT «a ¥ b UMEIOT paBHbIE OCTAaTKU MU JeTeHUN Ha
p», WIH, 9TO TO Ke camoe, a — b p.

2) PaccmoTpuMm BTOpOe ciaraemoe. Tak kak 439 = —1 (mod 440), To
4392011 = (—1)2011 = —1 (mod 440).

3) Us m. 1, 2 monyyaem 21212 + 4392°1 =1 — 1 =0 (mod 440), uTo
1 TpeboBaIOCh ZI0KA3aTh.

4. TlycTh JaHHOEe TpPEX3HAUHOE YMCIO uMeeT BuA abc. Torma mocie
TIPUITMCBIBAHUS TTOMYIUTCS YUCI0 abcabc. OTO YMCIO MOXKHO TIPEACTaBUTh



6 PenieHus 3a7a4y AMarHOCTUIECKON PabOTHI

B BuzZze 1000abc + abc = 1001abc. 3HAYUT, 5TO MIECTU3HAYHOE YMCIIO
menutcsa Ha 1001, a Tak kak 1001 genutcsa Ha 13, To U IIecTU3HAYHOE
Yucio Aeautes Ha 13, yTo u TpeboBasoch 0Ka3aTh.

5. O603HaYMM JaHHBIE B YCJIOBUU 3a/laul HaTypaJbHbIe YUC/Ia Yepe3
x,y, a ux HOJl — yepe3 d. Torzia UCXOAHBIE YUCIA MOXKHO MPEACTaBUTD
B Buze kd u nd, rne HO/[(k, n) =1. B atom ciryyae

Xy nd - kd

HOK(x, y) = HON(x, ) =—g = knd.

U3 ycnosusa cnezyet, utro HOK(x, y) =7 - HOZ(x, ¥), u3 4ero ¢ y4étom
BBEeZIEHHBIX 0003HAUeHUH ciexayet, yto knd = 7d, kn = 7. IlpousBeseHne
[IBYX HaTypasJbHBIX YHCET MOXET ObITh PaBHO 7 B TOM M TOJBKO B TOM
cilydae, eciM 3TO yucia 1 ¥ 7, a 3HaYuT, UCXOAHbIe Yncia paBHel d u 7d.
Torza ux cymma paBHa 8d, T.e. oHa B 8 pa3 6osblie, yeMm ux HOJ.

Ortser. 8.

6. ITo popMmysie KoTMYeCTBa AeTuTenel yucaa (cM. c. 32) MOXKHO Tpes-
CTaBUTh 22 B BH/Ee NpousBeseHns ckobok Buza (k; + 1), rae k; — Hary-
paJbHBIM ITOKa3aTelb CTeIIeHH IIPOCTOIO JeUTeslsd, BXOAIIero B KaHOHU-
YecKoe Pa3IolKeHHe UCXOAHOTOo 4Kciaa. Takux CKOOOK MOXKET OBITh MO0
ogHa (camo umcio 22), mubo ABe (duciaa B HUX OyayT paBHBI 2 U 11),
a B BUZle IIpou3BeAeHUs TPEX U Oojee HATypaIbHBIX 4uces, 6GabIuX 1,
YuesIo 22 MpeACTaBUTh HEBO3MOXKHO. PazbepéM 3Tu ziBa cirydas.

1) ITycTh ecTh BCero ogHa cKkoOKa. 3HauuT, k; + 1 =22, u TOorga uckKo-
Moe 4HCIo MMeeT Buj p2l, rae p — mpocToe ducio. VickoMoe 49ucio mo
YC/IOBHIO YETHO, CleZloBaTeIbHO, p = 2, HO B uncie 221 Gombmie 4 nudp.
CrezioBaTe/NbHO, B 3TOM CJIydae pelleHU HeT.

2) IlycTh mpou3BeleHUEe COCTOUT M3 JBYX CKOOOK, paBHbIX 2 1 11. To-
IJja B pasjoXKeHUH MCKOMOTO 4YMcja IIPUCYTCTBYIOT POBHO /Ba IIPOCTBIX
4YKCIIa, CTeIIeHU KOTOPBIX paBHEI 1 U 10. MI3BeCTHO, YTO OZJHUM U3 ITPOCTHIX
COMHOXUTEJIE JOKHO OBITh YHUCIIO 2, 3HAYUT, UCKOMOE YHCJIO UMEET BU/,
2-p'0 ywmu 21°. p, rae p — mpocToe uucno, He paBHOe 2. [lepBhIit cryyait
He IIOAXOAUT, TaK Kak Jaxke IpX HauMeHbIIeM BO3MOXXHOM 3HauYeHUHU D,
paBHOM 3, yncyo 2 - 319 He ABngeTCA YeTHIPEX3HAYHBIM. Bo BTOpOM ciiydae
HY’XHO 0TOOpaTh BCe TaKue IIPOCThIe YKcia p, He paBHble 2, yTo 1024p —
YeTHIPEX3HAYHOE YUCIO0. [locienoBaTebHO yoexxgaeMcs, 4To yuciaa 3, 5
U 7 IOJXOZAT, a 11 — yxe Her.

CrnezoBaTenbHO, uckomble yncaa — 2'0-3, 210.5 1 219.7 1 e. 3072,
5120 u 7168.

OTtBeT. 3072,5120 u 7168.

7. PaccMoTpuM ypaBHeHuMe x> + 10xy — 57 =3 u pa3bepém Tpu ciydas
JUIAl TIepeMeHHOH y .
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1) Ecm 4mciio y oTpUIaTeNbHO, TO 57 — Hellesioe 4yucio. Bee ocrasnb-
Hble cjlaraeMble B JIEBOHM YacCTH Lieslble, a 3HAYUT, CyMMa 11eJI0i OBITh He
MoxeT. II03TOMy B 9TOM ciIydae pelieHU! HeT.

2) Ecmu y =0, To x2 =4, x=+2.

3) Eciu yncsio y mooXKUTEeNbHO, TO, IepeHoCs U3 JIEBOM YacTH BTOpoe
U TpeThe caraeMble BIPaBo, HomydaeM x> =5 — 10xy + 3.

3amerum, 4TO 57 okaHuMBaeTrcsa Ha 5, 10xy —Ha 0, a 3HAUUT, CymMMa
B IpaBoii YacTH paBeHCTBa oKaHuMBaercs Ha 8. Ho Torga u x? momkeH
OKaH4YMBaThCA Ha 8, a KBaZpaThl HATypaJbHbIX YHCes Ha 8 He OKaHYMBa-
foTcd. CrieZloBaTebHO, B 3TOM CJIydae pelleHUH HeT.

OtBet. (—2;0), (2;0).

8. O603HaYMM 4YKCJIa TIEPBOM IPYIIIIEI Yepe3 d,, d,, A3, & YUCIa BTOPOH

a; +a,+as
TPYIIIBL — Y4epe3 dy, ds. 10 ycaoButo — s = 8, a 3HauuT, a; +a, +
a,+as

+ a; = 24. AHaJIOrn4HO 4T =13, a4 + as = 26. Ilo HepaBeHCTBY
O CpeHUX

5 a,;+a,+as+a,+as

/105030405 < 5 ,
T.€

R/ a,a,a5a4a5 < %, a,a,d3a,ds < 100000.

Ecimu xe a,a,asa,as = 100000, To B HEpaBEHCTBE O CPEAHUX JOCTHU-
raeTcs paBeHCTBO, YTO BO3MOXXHO TOJIBKO B TOM CJIy4ae, KOIZia a; = d, =
=a3 =a, =das. Ho Torza cpexHue apudpmeTHuecKre IIepBOro U BTOPO-
ro HabOpOB ZODKHBI COBIIAZATh, YTO HE COOTBETCTBYET YCJIOBUIO 3aJaYU.
3HAYUT, TPOU3BeJEHNEe JaHHBIX YKCET He MOXKeT ObITh paBHBIM 100000.

OTtsert. Her.

9. 3ameTuM, 4TO n = 2 — pellleHre JaHHOT 0 ypaBHeHus. [Ipu yBennde-
HUU IlepeMeHHOM Ha 1 mpaBas 4acTh YpaBHEHUs yBeJIMuuBaeTcsa B 13 pas,
a jeBas — MeHee ueM B 12, Tax Kak 5" + 12" < 12(5" 4+ 12"). Ciezno-
BaTeJbHO, IPU 1 > 2 pelleHu! HeT.

AHaJIOTUYHO, ec/IM YMEHBIINTD 3HaUeHNe [TlepeMeHHO Ha 1, To paBad
4acTb yMeHbIIUTCA B 13 pas, a ieBad — MeHee 4yeM B 12 pas. CinezoBaTesb-
HO, U IIpU n < 2 pelleHu HerT.

OTser. 2.

10. [Toka)xeM OT IIPOTUBHOT0, YTO B UCKOMOW IMporpeccuu He bosee 3
wWieHOB. [IyCcTh MCKOMas IPOT'PECCHsI COCTOUT XOTs OBl U3 UETHIPEX WIEHOB
U UMeeT BUZ di, d,, ..., @ €€ pa3HocTh paBHa d. Torga a, =a; +d, a; =

a
=a, +2d, a, = a; + 3d. VI3 ycioBusa cneayet, 4To a—4 = 1,5, a, = 1,5as,
3

wi a; +3d = 1,5a; +3d, 0 = 0,5a; — 4TO IPOTUBOPEYUT TOMY, YTO d; —
HaTypajbHOe YUCIIO.
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CnezloBaTeIbHO, B IIPOrpeccuy He Goee TPEX WIEHOB.

OcTajoch IPUBECTHU MTPUMeEp MIPOTI'PECCUH, COCTOAIIEN 13 TPEX WIEHOB
Y YIOBJIETBOPAIOIIEH YCIOBHUIO 3aau. TaKUM IPUMEPOM MOXKET CIYKUTh
nporpeccus {1; 2; 3}.

OTtser. 3.



§1. JleruMocCTh U €€ CBOMCTBA.
[Ipu3HaKH AeTUMOCTHU

JuarHoctudeckas pa6ora 1

1. Yncno 134+ kpatHO 3. Kakyro 1udpy MOXHO MOCTaBUTb BMECTO
3Bé3zouku? (Ilepeuncivre Bce BO3MOKHbIE BApUAHTHI.)

2. Jlenutcs mu uncio 314567891 wa 117

3. Kakyro nudpy HY)XKHO ITOCTaBUTh BMECTO 3BE3ZI0YKH, YTOOBI YHCIIO
3141596 6pu10 KpaTHO 8? (IlepeuncinTe Bce BO3MOXKHBIE BADUAHTEL.)

4. B 6ydeTe Kymuin HECKOIBKO ITUPOKHBIX O 35 py6steii u 14 mopiuii
Kode (kaxzas HopIusa Kode CTOUT Iiejioe YKCIo pybieit). Mor ju Bech
KYIUIEHHBIH TOBap cTouTh 501 pyoOin?

5. CymMa ¥ mpou3Be/ieHUe IBYX HaTypasbHBIX unces KpaTHel 136. [lo-
Ka)KuTe, YTO KBaJpaT KaXkKJoro U3 HUX KpaTeH 136.

KpaTKa}I T€opeTUYECKaA CIIpaBKa

B arom maparpade Bce 4HCIa IeJble, €CIU HE OrOBapUBAaeTCs IIPO-
THUBHOE.

Omnpezenenue. Ywucio a deaumcs Ha uucao b # 0, ecnu cymecTByeT
TaKoe YUCJIO C, IYTO a = bc. B aTOM cirydae rOBOPAT, 94TO b sIBISETCS [€TH-
TEeJIEM YHUCIIA d.

O6o3HaveHue: a:b.

Csolicmea desumocmu

1. Ecnu a genuteda Ha b, To fy1a aroboro uncia k yncio ka geautcsa Ha b.

2. Ecv a genvrest Ha ¢ U b IenuTesA Ha ¢, TO CyMMa, PasHOCTb U IIPO-
U3BeZleHue yrces d U b fenaTesa Ha c.

3. Eciut a genvrtes Ha b u b genuTes Ha ¢, TO a AeIUTCS HA C.

4. Eciu a genutcs Ha ¢ u b genuTea Ha d, To ab genautcs Ha cd.

IMpusHaku denumocmu 01 0ecCAMUYUHOTL 3anucu Yucaa

Yucso AeauTes Ha 2 TOTZAa U TOJIbKO TOT/Ia, KOT/la €ro MOCAeAHA Iub-
pa 4€THa.

Yucsao emuTcs Ha 3 TOrZa U TOJNBKO TOTZA, KOTZAAa CyMMa ero nudp
Jenutcs Ha 3. Bosee Toro, cymma nudp yucia JaéT TaKou JKe OCTaTOK OT
JejleHUd Ha 3, KaK M caMO YMCJIO.

Yucno genuTes Ha 4 Torga U TOJBKO TOIZIa, KOIZA ABe ero IOocaeHIe
U PBI COCTABISIOT YUCI0, KOTOPOE AENUTC Ha 4.



10 § 1. JlerMocTh U €€ cBoMicTBa. [IpU3HAKY JETUMOCTH

Ywucso AenuTes Ha 5 Torza M TOMbKO TOTZA, KOTZa OHO OKaHYMBAETCs
Ha 0 wiu 5.

Yucsao genuTcs Ha 9 Torga U TOJMBKO TOTZA, KOTZA CyMMa ero mudp
nenuTcs Ha 9. Bosee Toro, cymma 1iudp yucia AaéT TaKou JKe OCTaTOK OT
JlefieHrs Ha 9, Kak U caMO YHCJIO.

Yucino penutes Ha 11 Torza U TONBKO TOT/A, KOTZJA Pa3HOCTb CYMMBI
udp, CTOAMMX HA HEYETHBIX MECTax, U CyMMBbI IU}P, CTOAIIMX Ha YET-
HBIX MeCTax, AequTcs Ha 11 (Hanpumep, gyuciao 305792608 aenmnres Ha 11,
Tak Kak (84+6+9+5+3) —(0+2+7+0) =22 genurcsa Ha 11).

HpOCTlele u 83aUMHO npocmaule yucia

OHPEJ_IEJIEHI/IE. HaTy‘paJ’IbHOC YHC/I0, OTINYHOE OT 1, Ha3bIBA€TCA nNpo-
CmMbim, €CJIN Y HETO HET HAaTypaJIbHbIX L[eJIHTEJIeﬁ, OTJINYHBIX OT 1 U Hero
camoro. Yuciia, OTIMYHbIE OT 1 1 He ABIAOLINECST IIPOCTBIMHU, HAa3bIBAKOTCA
cocmdasHbimUu.

Baxxno! EnyHuIa He ABIsSAETCA HU IIPOCTBIM, H COCTaBHBIM 49HCJIOM.

Omnpeaenenue. /IBa 4vcia, HAUOONBIIUA OOIIUN JETUTENh KOTOPHIX
paBeH 1, Ha3bIBAIOTCS 83AUMHO NPOCMbLMU.

Eciu 9ucio a AenuTes Ha yucia b u ¢, mpudéM uuciaa b ¥ ¢ B3aum-
HO TIPOCTHI, TO YUCJIO d JETUTCS Ha UX Mpou3BeZieHue be. JlaHHOe yTBeEpP-
JKJIeHWe BEPHO He TOJBKO IS IBYX YHCEJI, HO U /I JII0OOr0 KOMMYeCTBa
TIONIapHO B3aUMHO NPOCTHIX Yrces (a UMEeHHO: eC/I YUCJIO d JIeJIUTCs Ha
Ka)k/[0e U3 N YHCcesi, MPUYEM JItoObIe IBa YHCIa U3 JAHHBIX 11 YUCET B3aUM-
HO TIPOCTHI, TO YHMCJIO d IEUTCA Ha MMPOU3BeleHNE JaHHBIX N1 YKCE).

1.1. CBoiicTBa e ITMMOCTH

IIpumeps! pelieHus 3aza4d

2a+1
a—2
1jejioe, TO 3TO PaBHOCWIBHO TOMY, YTO

1. HatizuTe Bce Takue a €N, 4To — I1eJIoe YUCJO.

2a+1

Pemenue. Eciu 4ncio w—2
(2a+1):(a—2). Torga u pa3HOCTb ITUX YUCEN TOXKe OyAET AeNUTbCA Ha
a—2,1.e. (2a+1)—(a—2)):(a—2), orkyza (a+3):(a—2). Ho u pasHOCTb
STHUX YMCes ToXe JomkHa genutbeas Ha a —2: ((a+3)—(a—2)):(a—2),
T.e. 5: (a —2). 3Hauur, a — 2 — genuTenb ynucnaa 5. Ho y yucna 5 He Tak
MHOTO0 Jenureneii —a1o 1,5, —1, —5.

[Tepebepém Bce ciyvawu.

1)a—2=1. Torma a=3 u
TIOJXOANT.

2a+1 :ﬂ:7eZ. 3HaueHue a = 3
a—2 3-2
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2)a—2=-1.Tornaa=1wu %:%:—BGZ. 3HaueHue a =1
HOAXOJUT.

3)a—2=5.Torraa=7mu 2aa_+21 =%=3€Z. 3HaueHue a =7
HIOAXOJUT.

4) a —2=-5. Torga a = —3 — He HaTypaJbHOE YUCJIO0. DTOT CIIydal He
MIOAXOAUT.
2a+1
a—2
2. HaiiauTe Bce Takue a € Z, 4To

€7 Tonpko pua=1, 3, 7.
2a+1
a—2

Pemrenue. PaccykZaeM BHavajle aHaJIOTMYHO 3azade 1. Pazbepém
4 cny4dad.

OTBerT.

— HaTypaJIbHOE YHNCJIO.

1) a—2=1. Ilpu a =3 umeem %:%:761\1. 3HauuT, a =3
IIOZIXO/IAT.

2) a—2=-1.IIpu a=1 umeeMm 2aa_+21 = % =—3¢N. 3Haunt, a=1
He TIOAXOJUT.

3) a—2=5. Ilpu a =7 nmeeM 2aa_+21 = % =3€&N. 3Hayut, a =7
IIOZIXO/IAT.

4) a— 2= 5. Ilpu a = —3 umeem 2aa_+21 = :Sté =1€N. 3uauur,

a = —3 IOAXOAUT.
2a+1
a—2

3. HaiizuTe Bce Takue a €N, uto (@’ +a—1):(a—2).

PemreHue. 3aMeTHM, YTO YUCIO a° + a — 6 JeUTcsa Ha a — 2, TaK Kak

OTBer. €N tonpko npu a=-3, 3, 7.

a?+a—-6=(a—2)(a+3).
Torza ecmu (A’ +a—1)i(@a—2)u (@ +a—6):i(a—2), Tou
(@+a-1)—(a®>+a—-6):(@a—2), Teb5:(a—2).

Kak ¥ B mpomuIbix 3ajavax, mepebepéM Bce BO3MOXKHBIE 3HAUEHUS
a— 2 — fgenuTenu 5.

Da—2=1.Tornraa=3ua’+a—-1=9+3-1=11,aa—2=1, u MH
nony4yaem 11:1, 3HaUuT, a = 3 HaM OAXO/WT.

2)a—2=-1.Tornaa=1lua’?+a—-1=1+1-1=1,aa—-2=-1,
u MbI onydaem 1:(—1), 3HauuT, a =1 HaM TOJXONT.

3)a—2=5.Tornaa=7ua’?+a—-1=494+7-1=55aa—-2=5,
Y MBI IIOJIy4aeM 55 : 5, 3HAYUT, a = 7 IIOAXOAUT.

4)a—-2=-5.Tornaa=—-3ua’*+a—1=(-3)>+(-3) — 1=5 genut-
ciHaa—2=-—5, T.e. a=—3 NOAXOAUT.

OtBer.a=-3,1,3,7.
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4. JToKa)XWTe, YTO NMPOU3BEEHHE JOOBIX TPEX TMOCTIe[0BATENbHBIX Y-
ceJ1 lieIuTca Ha 6.

Pemrenue. /laBaiiTe 3aMeTUM, YTO M3 TPEX MOCIEA0BATENbHBIX YHCE
XOTs1 ObI OHO C TapaHTHeH OyzeT YETHHIM (Tak Kak YETHBIE U HEUETHBIE
YuCla YepeAyioTes U TPEX MOAPS/ HEUYETHBIX urcesl He ObiBaeT). Takike
JlaBaiiTe 3aMeTHUM, YTO OZHO M3 TPEX IOCJeZ0BATENbHBIX YHCes JeUTCA
Ha 3 (Tak Kak 4yucia, Jejdlidecs Ha 3, UAYT Yyepe3 ZiBa U OHU IIPOCTO He
MOTYT «IIPOCKOYUTb» HAIW TPU MOAPSAA UAYIIUX YUCIa). 3HAYUT, B TIPO-
W3BEZIEHUHU JIIOOBIX TPEX TOCIEe0BATENbHBIX YHCET €CTh YUCIO0, KPAaTHOE
TPEM, U YUCJIO, KPaTHOE 2, TOTOMY NPOU3BeZiIeHE JAeUTCs Ha 6.

5. HaTtypasibHble 4ncia m U n TaKOBBL, YTO U m3+ n,u m34+m AenaTca
Ha m? 4+ n?. Hafigure m u n.

Pemrenue. 3ametM, uto eciu (m34+m):(m?+n?) u (m>+n):(m?+n?),
TO

((m*+n)— (m>+m)) : (m*>+n?),
T.e. (n—m):(m?+n?). Byzem cumutaTh, 4TOo n = m (uHade OyzeMm pac-
CMaTpHUBaTh Jajblie m —n BMecto n —m). Orcroga mbo n —m = m?+ nz,
Yero, OYEBUAHO, He ObIBAET, 160 n —m =0, 3HauuT, m = n. Torga MoOKHO
CYMTATh, YTO HaM ZlaHO ciaexyiomee: (m>+m):2m?. 3ametum, uto m3:m?,
3HAYUT, U M JO/DKHO JIeTUThCSA Ha m?, a Takoe 6bIBaeT TOMbKO Impu m = 1.
OTrBeT. n=n=1.

IToaroTroBUTEILHBIE 3aJa4H

1. BepHo 71, YTO ecju YUCJIO JeNnuTcsad Ha 4 1 Ha 6, TO OHO JleJIUTCA
Ha 24?

2. Yucno a aenutcea Ha 3. MoxeT i 4ucaIo0 2a He AeJauThesa Ha 37?

3. Yucno a yétHo. BepHo 1y, uTo 3a genutca Ha 6?

4. Yucno 15a penvresa Ha 6. BepHo 1, 4To a JienuTcs Ha 67

5. Yucio n 4+ 1 aenuresa Ha 3. Jlokaxkute, 4To 4 + 7n Takke AeUTCsa Ha 3.

6. HatiguTe Bce Takue a €N, 4To (@+1):a.

7. Haiiaure Bce Takue a €N, uto (a+ 1) 1a’.

8. Haiiaure Bce Takue a €N, uto (a®>+2a—3) ia.

9. Haiigure Bce Takue a €N, uro (a®+3):(a®—2).

10. [lokaxkuTe, YTO IPOU3BEJEHUE JIIOOBIX TISATH MOCHEI0BATENbHBIX
yucen geautcsa Ha 30.

11. [TpuzymaiiTe 5 pa3IWYHBIX HAaTYPaJbHBIX YKCeJ, CyMMa KOTOPBIX
JEeIUTCS Ha KaXKJoe U3 HUX.

OCHOBHBIE 3a/1a4YU

6n+7

1. JlokaxxuTe, 94TO ApO6H Ton+ 12

PabHBIX 11.

HECOKpaTruMa HU IIPpHU KaKHUX HaTy-
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2. JlokaxuTe, 4TO YHCJIO n® — n gemurcs ua 24 TIpY JIFOOOM HEYETHOM 1.

3. JlokaxxuTe, 4TO CyMMa n IOCJIe[0BaTeJIbHBIX HaTypaabHbIX YHCEI
SIBJISIETCS COCTABHBIM YUCJIOM (T. €. UMEET XOTs ObI OZIVH JeJTUTEID, OT/INY-
HBII OT eMHUIIBI U CAaMOT'0 YKCJIA) IPU JJI0OOM HATypaJbHOM n > 2.

4. [TpousBezieHNE ABYX YMCE, KaXK/,0€ U3 KOTOPBIX He [IeJIUTCA Hallelo
Ha 10, paBHo 1000. Hatizure cyMMy 3TUX YHCE.

5. Yucmo yMHOXKWIN Ha cyMMy ero uudp u noryarnu 2008. Haiigure
HCXOZJHOE YHCIIO.

1.2. [Ipu3Haku JeJIUMOCTH

IIpuMepsl pelieHUs 3aja4

1. Ha gocke HamucaHo: 72%3%. 3aMeHUTe 3BE3MOYKMU ITUPpaMU Tak,
YTOOBI ITOTyYEHHOE YHCIIO JEIWIOCh Ha 45.

Pemenue. [TycTb Ha ZJOCKe HAIMCAHO TaKOe YUCI0: 72x3y,TAe XUy —
Hekue 1udpel. Torza eciiy 3TO YUCIIO ASMUTCA Ha 45, TO OHO ZieuTcs Ha 5
nHa9.

1) JlenumocTh Ha 9.

[To mpu3HaKy ZeJUMOCTH Ha 9 cymMma nmudp yucia AoMKHA AeTUThCS
Ha9: (74+24+x+3+y):9, (124+x+y):9.

2) JlenuMocTb Ha 5.

[Mocneauss nudpa HaIEro YrMciaa AoDKHaA O6bITh 60 0, 160 5, T. €.
6o y =5, mubo y =0.

[Tycts y =0. Torza (124+x+40):9, T.e. (12+x) :9, 3HauuT, X =6.

[Iycts y =5. Torma (124+x+5):9, T.e. (17+x):9, 3Ha4uT, x =1.

OtBet. 72135, 72 630.

2. /lBa ync/ia OIMYAKOTCS MepecTaHOBKOW mudp. MoxeT U UX pas-
HOCTh 6bITH paBHOM 20072008?

Pemrenue. Y 000MX UCXOAHBIX YKCEJ COBIIAZAIOT OCTATKU OT JEJIE€HUA
Ha 9 (OHM COBIAZAIOT C OCTATKAMU CyMM LD 3TUX YUCEN, a ITUPPHI ITUX
YU CeJI 110 YCJIOBUIO OMHAKOBEI) . Tor/Zla pa3HOCTD 3TUX YHCEJT JOJDKHA OBITh
kpatHa 9, a yucio 20072008 He genutca Ha 9.

3. JlokaskuTe, 9TO JJIs1 IFOOOTO HAaTypasbHOro n yucio 10" — 1 genures
Ha 9.

Pemtenwne. Yucno 10" — 1 sanuceiBaeTcs kak 9...9 (n geBatok). IToaTo-
My OHO KpaTHO 9.

4. JJokaxkute, yto yncao 11...1 (Bcero 2n eguHwuil, n > 1) cocTaBHOE
(T. e. UMeeT XOTS OBl OAMH AEJUTENb, OTJIMYHBIA OT €JUHUIBI U CAMOIO
qucia).
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PenreHue. 3TO YUCJIO JETUTCA HA YUCIIO, COCTABJIEHHOE U3 N eWHUIIL.
PesynbraTtoMm feneHus apisgeTcs yuciao Buga 10...01 (konmnyecTBO Hysel
paBHo n —1).

5. B pag seimucaHbl yncna oT 1 10 10. MoXHO I pacCTaBUTh MEXAY
HUMU 3HAKU «+» U «—>» TaK, YTOOBI 3HAYEHUE MONYIEHHOTO BBIPAKEHUST
OBUTIO PaBHO HYJTIO?

Penrenue. Tak kak cpegu yucen oT 1 7o 10 umeeTca 5 HEUETHBIX, TO
CyMMa 3THUX YUCEeJT, B3ATHIX C JIOOBIMU 3HAKaMH, OKaXKeTCsl HEUETHOM, T. €.
He CMOJKeT OBITh paBHOI 0.

OTBerT. Her.

6. UTOOBI OTKPHITH celid, HY?)KHO BBECTH KOJ — CEMHU3HAYHOE YHCIIO
U3 JBOEK U TPOeK. MI3BECTHO, YTO B KOZIOBOM YHCJIE JBOEK OOJbIIE, YeM
Tpoek. KpoMe TOro, M3BecTHO, YTO KOZOBOE YUCJIO JeIUTCA Ha 3 U Ha 4.
HatizuTe xop ceiida.

Pemrenue. /laBaliTe 3aMeTUM, YTO Pa3 YHCJIO JEUTCA Ha 4, TO YUCIIO,
006pa3oBaHHOE IByMs €r'o MOCAeAHUMU [TudpaMu, TOXKe AeauTca Ha 4 (3To
IIPOCTO MPU3HAK JeTMMOCTH Ha 4). [locMOTpUM, KaKUM MOXKET OBITh 3TO
4HCIIO:

1) 22 He genuTca Ha 4; 2) 23 He genuTcs Ha 4;

3) 32 genutcs Ha 4; 4) 33 He genuTca Ha 4.

3HauyuUT, Halll KO/, 3aKkaHuyrBaeTca Ha 32. Tenepb 3aMeTUM, YTO BCA CyM-
Ma 1[udp JODKHA AeMUThCA Ha 3, TaK KaK YUCIIo AeauTes Ha 3. [lepebepém
BCe BO3MOKHBbIE BApUaHTHI KoZa:

1) 7 IBOEK He MOXKeT ObITh, TaK Kak mociaeguue nudpor 32.

2) 6 aBoek. Cymma 1iudp 12+ 3 =15 genutcs Ha 3, 3HAUUT, KO, A€JTUT-
cs1 Ha 3. [TonoskeHue 1TUbPHI 3 U3BECTHO, OHA TIpeAnocaea s . Koa umeet
BUA 2222232,

3) 5 gBoek. Cymma uudp 10+ 6 =16, uyTo He AeaUTCA HA 3, 3HAYUT,
KOZl He ZIeJINTCA Ha 3.

4) 4 nBoiiku. Cymma niudp 8 +9 =17, 4To He AenUTCA Ha 3, 3HAYUT,
KOZ He JeauTCs Ha 3.

5) MeHbliie 4 1BOeK OBITh HE MOXKET, TaK KaK JABOEK OOJIbIIe, YeM TPOEK.

OTBeT. 2222232.

7. JJokaxkuTe, 4TO YUCII0, cocTosmee n3 100 Hyneit, 100 exunur 1 100
ZIBOEK, He MOXKET OBITh KBaJpaTOM HATypaabHOTO YKCIA.

Pertenue. [Tocuntaem cymmy 1udp 3TOro yucia:

S =100-1+100-0+100-2 = 300.

3ameTuM, 4To S AenuTcs Ha 3, HO He AenuTcsa Ha 9. Ho, Kak M3BeCTHO,
eclu a®:p, rae p — IPOCTOe YUCI0, TO a2 p2. 3HAYUT, S He MOXKeT ObITh
KBaJ[paTOM, TaK KaK OHO JielUTcA Ha 3 U He JenuTcd Ha 32.
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IloaroroBuTebHBIE 3aa4U

1. Kakue u3 umcen 863, 362, 99832476252, 2012, 79255 genarcs:
a)Ha 3;6)Ha4;B)Ha5;r)Ha 6; 1) Ha 8; e) HA 9; k) Ha 11?

2. JlokaxxuTe, YTO U3 TPEX IeJBIX YHces BCErja MOXXHO HaAWTU /Ba,
CyMMa KOTOPBIX YETHA.

3. JlokaxxuTe, 9YTO €CJIM CyMMa /IBYX HAaTypaJTbHbIX YHUCEN HEYETHA, TO
WX TIPOU3BE/IEHUE YETHO.

4. Pa3HOCTb /IByX HATYPaJbHBIX YKCEJ] YMHOXWIN Ha WX IPOU3BeEE-
Hue. MOIJIO I IIPU 3TOM MOMYYUThCA YUCIo 14765817 541782 5457

5. Ha mocke HamucaHo 645%7235. 3ameHuTe 3BE3/I09YKy IIUDPOH TaK,
YTOOBI MMOMYYEHHOE YKUCIIO ZIETUI0Ch Ha 9.

6. K yncny 15 mpunuinuTte cjieBa U CIIpaBa Mo OAHOU udpe, YTOOBI
[IOJIy4EHHOE YMCJIO JeWIOCh Ha 15.

7. K yucny 10 mpunumuTe cjieBa U Clpasa 1o OfHOHM nudpe, 4To6H!
TIoJlyYeHHOe YMCJIO JIeJIUIOCh Ha 72.

8. Mz mudp 1, 2, 3,4, 5, 6,7 cocTaBIAOTCI BCEBO3MOXKHBIE HATYPasib-
HbIe YMCJTa, B 3aMUCU KOTOPBIX KaKAas U3 3TUX ITUP MPUCYTCTBYET POBHO
1 pas. JlJokaxkuTe, YTO CyMMa BCEX TAKUX YUCEN JeJTUTCT Ha 9.

9. HaiizuTe HauboIblllee HATYpaJTbHOE YUCIIO, Aeslneecs Ha 36, B 3a-
MTMCH KOTOPOT'O y4acTBYIOT Bce 10 mudp 1mo ogHOMY pasy.

10. MoxHo v u3 nudp 1, 2, 3, 4, 5, 6 cOCTaBUTH IIECTU3HAYHOE YUCIIO,
Jendileecsa Ha 11?

11. B mpuMepe Ha YMHOXeHUE OJUHAKOBBIE ITUGPHI 3aMeHEHBI OfU-
HaKOBBIMU OYyKBaMH, pa3Hble — pasHbIMU. J[OKaXUTe, YTO HE MOIJa II0-

JIYIUTBCSA 3anUCh ab - cd = eeff .

OcHOBHbIE 3aa4u

1. lonummuTe K yuciay 523 Tpu IubpHI ClIpaBa Tak, YTOObI IOTydeHHOe
IIecTU3HAYHOe YMCJIO AeInaoch Ha 7,8 u 9.

2. MoxkHo s1 yncia ot 1 o 21 pa3buth Ha HECKOJIBKO TPy, B KaXK-
ZI0M 13 KOTOPBIX HauOOJIbIlIee YHCIO PABHO CyMMe BCEX OCTAIbHBIX YHCET
TCpyHIIbI?

3. B uucnax MUXAWIO u IOMOHOCOB kaxzas 6ykBa 0603HaYaeT
uopy (pasHEIM GyKBaM COOTBETCTBYIOT pa3Hble IUGPHI, OAUHAKOBBIM —
OZITHAKOBHIE). VI3BECTHO, YTO NMPOU3BEAEHUA UG Y STUX YKCET PABHHL.
MoryT 1 06a yucia ObITh HEYETHBIMU?

4. HatiguTe HauboJblllee Y€THIPEX3HAYHOE YUCIIO, BCe IIUGPHI KOTOPO-
T'0 pa3JInWyHbL U KOTOpoe fenutca Ha 2, 5,9 u 11.
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5. B HaTypajJpHOM YuCJIe a TepecTaBWwINd UGPHl U TOMYIIIN HOBOE
ynucao b. M3BectHo, uto a — b =11...1 (uucio u3 n exzunu). Hatigure
HauMeHblllee BO3MOXXHOE 3Ha4eHUe N.

6. Hatigyrcsa i 11 HaTypaJbHBIX YUCeN, Aeamuxcs Ha 11, B 3amucu
KaXKZIOT'0 U3 KOTOPBIX IT0 OHOMY pa3y HCIIOIb30BAHBL: a) BCe HUPPEI OT O
Z0 9; 6) Bce nudpsl ot 0 10 8; B) Bce uudpsl ot 0 10 5?

7. Vicnonb3oBas Bce nudps! oT 1 10 9 o 0oAHOMY pasy, cocTaBbTe Hau-
Gosblilee ZeBATU3HAYHOE YUCIIO, esmeecs Ha 11.

8. [IpousBezeHNe HATYpaJbHOrO YMC/IAa Y YKCJIA, 3allMCAHHOTO TeMH
ke 1udpamu, HO B o6paTHOM Topsizike, paBHO 2430. YeMy MOKeT OBITH
PaBHO MCXOZHOE YHUCJIO0?

9. MoxxHO 11 BBIZIATH 25 pybiiell poBHO ZiecAThI0 MOHETAMU JJOCTOUH-
ctBoM B 1 wim 5 py6ieit?

10. IMocneausas mudpa KBagpara HaTypaabHOro yuciaa 6. JJoKaxXure,
YTO €ro MpeAnocaeaHsAsd udpa HeYETHA.

11. Yucra ot 1 fo 37 3amucanay B CTPOKY TaK, 9YTO CyMMa JIFOOBIX I1ep-
BBIX HECKOJIbKMX YMCeJ JeIUTCA Ha clefymollee 3a HUMM 4duciao. Kakoe
YHCJIO CTOUT Ha TPeTbeM MecCTe, €C/IM Ha IIePBOM MeCTe CTOUT YuciIo 37,
a Ha BTOpoM — 17?



§ 2. OcraTtkmu

JluarHocTudyeckasa pabora 2

1. Pa3zgenure ¢ octatkom 2012 Ha 13.

2. Yucrno a zaéT npu JiesieHuu Ha 8 octaTok 5. Yucio b npu JeneHun
Ha 16 gaét octaTok 11. Halijure ocTaTok OT AejeHus a + b Ha 8.

3. Haitaute nocieznnioro mudpy uncia 132013,

4. IIpu penenuun yncaa 518 ¢ ocTaTKOM ITOYYUIOCH HEIIOJIHOE YaCTHOE
172. HalizuTe Bce BO3MOXKHBIE 3HAUEHMS JIeJIMTENA U OCTaTKa.

5. Hatigure Bce HaTypaibHble 3HaueHUd n (20 <n < 40), Ana KaXA0ro
13 KoTophix n° — 3n? + 7 kpaTHo 5.

KpaTkas TeopeTudeckas clipaBKa

Ompezaenenue. Ilycth a u b# 0 — gBa 1eabIX Ynciaa. Pazdeaums uuc-
JI0 @ HA YUCN0 b ¢ ocmamkom — 3TO 3HAYUT HAWUTH TaKUE YUCIIA U T, YTO
BBINIOJTHEHBI CJIeAYIOIINe YCIOBUA:

Da=bg+r; 2)0<r<|b|.

[Ipu 5TOM YUCJIO q HA3BIBAETCA HENOJHbLM UYACMHBbIM, @ YUCIO I —
ocmamkom OT fejieHus a Ha b. YUCIo a UMeHyeTCs AeTUMBIM, a YHUCIO
b — penuteneM.

PaBeHcTBO 1 IpU COOITIOIEHUM HEPABEHCTBA 2 HA3bIBAIOT 3AIKChHIO Je-
JICHUA € OCTaTKOM. [Ipr 3TOM rOBOPAT, YTO YMCJIO a JAET IIPU AeJIeHUU Ha
b ocratox r.

[pu geseHnu Ha b MOKeT OBITH He Gosiee |b| pasIUYHBIX OCTATKOB, IIPU
aTom uymcia 0, 1, ..., |b| — 1 kak pa3 u JaloT POBHO |b| pa3IMYHBIX OCTATKOB.

Teopema (o feseHUH ¢ OCcTaTKOM). /s Jitobbix yesblx wuces a u b#0
MOXCHO nodeaums ¢ ocmamkom a Ha b, m.e. npedcmasums a & suode
a=bq+r, 20e q,r€Z u 0<r < |b|, npuuém makoe npedcmas.sieHue
e0UHCMBEHHO.

IIpumep. Bepnoe paBeHcTBO —2018 =11 - (—183) — 5 He sABiAeTCA
3aIUChIO AesieHusd ¢ octaTkoM —2018 Ha —11, Tak Kak 4YuciIo —5 oTpuLa-
TeJIbHO M OCTAaTKOM OBITh HE MOJKET IT0 OTIpe/iesieHu 0. IIpaBuibHas 3aM1ch
9TOTO Je/IeHus ¢ ocTaTKoM TakoBa: —2018=11-(—184) + 6.

Teopema. Cymma (npousgederue) uucen a u b 0aém mom e ocmamox
npu dejleHUU HA YUCA0 M, umo u cymma (npousgedeHue) 0CmMamko8 uucesu
a u b npu deneHuU HA YUCZO M.
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IIpuMepsl pelieHus 3a4a4

1. Haiigurte octaTok uncia 22012

Pemenue. 3ameTum, 4TO

IIpU JeJIEHUU Ha 3.

22012 _ (92)1006 _ 41006

YeTbIpe B IF0O0H cTeleHH AAaET ocTaToK 1 mpu JeeHu Ha 3. DTO BEpPHO
IIOTOMY, 4TO 4 JAa€T OCTaTOK 1 IpU JejleHUM Ha 3, a IpU IlepeMHOXEeHUHU
YHCes UX OCTaTKU MepeMHOoXKatTceA. Toraa 4k naéT Takoil e oCTaToOK, YTO
u 1% = 1. Tloatomy 2212 gaét ocraTok 1 mpu AeeHuy Ha 3.

2. JlokaxxuTe, 4YTO KBaZpaThl HATypaJbHBIX YMCE He JAI0T OCTaTKa 2
OT ZieJIeHus Ha 3.

Pewnenue. [IycTh 4McCIO a BO3BOAUTCA B KBaZpar.

Pa3zbepém Tpu ciaydasi.

1) Yucso a gaét ocratox 1 npu genenuu Ha 3. Torga a’ 1aéT ocTaTok
1-1=1.

2) Yucno a faét ocratok 2 npu fAenenuu Ha 3. Toraa a? maéT TaKoi xKe
OCTaTOK, YTO U 2-2=4, T.e. JaéT OCTaTOK 1.

3) Yucno a genurcsa Ha 3. Torga u a® genures Ha 3.
Wtak, kBagpaThl HaTypaJIbHBIX Yrces JatoT octatky 0 u 1 npu geneHnu Ha 3.

3. [Ipu KaKuX HATypaJbHBIX N BhipaskeHue 2" — 1 genuTcs Ha 7?

Pemrenue. CoctaBUM TabJIUILy OCTAaTKOB IIPH JeJieHuU yucia 2" Ha 7:

n 1123|4567

ocraTok yucina 2" npu eneHuu a7 | 2 | 4 |1 |2 | 4| 1| 2

3aMeTHM, UTO Zlajlee OCTaTKU OYAyT MOBTOPAThCsA: 1 »2—4—1— ...

Buzno, 9TO, KOTZIA N AenuTcsa Ha 3, y yucen 2" mosydaeM oCTaTok 1;
KOTZia n Aa€T OCcTaTOK 1 Ipu JieJIeHUU Ha 3, IToJlydaeM OCTaToOK 2; KOorza n
JIaéT OCTATOK 2 IpH /JleJIeHWH Ha 3 — ocTaTok 4. 3HayuT, 2" — 1 genurcs
Ha 7, TOJIBKO KOrJla n JeJauTcsa Ha 3.

4. JlokaxxuTe, 9TO 4ucyo a’ + b® + 4 He ABAAETCA TOUYHBIM Ky6OM HaTy-
paJbHOTO YuCIa.

Pertenue. I[TocMOTpHUM Ha OCTaTKX KyOOB TIpH ZieleHuH Ha 9. [l 3To-
T'0 COCTABUM TabJIUILy OCTATKOB.

OCTaTOK 4MCJIa X NIPHU JieIeHUH Ha 9 0(1|2|3|4|5|6|7]|8

ocTaTok uucaa x> npugenennuHa9 | 0 [ 1 [ 8|0 | 18| 0|18
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Ky6bl HaTypasbHBIX ymcesn AaioT octatku 0, 1, 8 mpu geneHun Ha 9.
CyMmMa ZByX KyOOB HaTypaslbHBIX uyucen Jaér ocratku 0,1,2,7,8 mpu
JeneHnu Ha 9. Cymma ZByX Ky0OoB, yBelnwueHHas Ha 4, JaéT OCTaTKU
4,5,6,2,3 npu genenun Ha 9. Cpeau 3TUX ocTtaTkoB HeT HU 0, HU 1,
HU 8. 3HAYUT, JaHHAs CyMMa He MOXET ObITb TOYHBIM KyOOM.

5. Jlokaxwure, 4T0 n° + 4n AeauTcs Ha 5 IpH J060M HaTypaIbHOM 1.

Pemienue. Paznoxum n° + 4n ua MHOkuTenu: n - (n* +4). Toraa TIpU N,
JeNIAIUXCcs Ha 5, 3TO BBIpayKeHUe JeIUTCA Ha 5.

PaccMoTpuM Tab/IUIly OCTaTKOB uMcia n* mpu feeHuu Ha 5 (Kpome
ciydas, Korza n KpaTHo 5).

OCTaTOK YMCJIa N IIPU JeJIeHUU Ha S5 112|3]| 4

ocTaTok yucnaa n’ mpu geresun Ha 5 | 1 | 4 | 4

ocrartok yucna n® mpu gemesmuHa 5 | 1| 1| 1| 1

3ameTHM, uTo n* + 4 TIpH ZieJIeHUU Ha 5 OyZIeT BO BCEX CIydYasX aBaTh
TaKOM JKe OCTATOK, YTO U YUCI0 1+4 =5, T. e. OyzeT AeauTbest Ha 5. 3Ha-
YUT, U BCE BRIpakeHue OyZeT AeMUTbCA Ha 5 pH JIF060M HaTypasbHOM .

6. CymiecTByeT i1 Takoe HATypaJbHOE 1, YTO n?4+n+ 1 genutea Ha
2015?

Pemenue. TTocTpouM Tab/IMIly OCTaTKOB uKcaa n? +n+ 1 mpu zene-
HUM Ha 5.

OCTaTOK 4MCJIa N IIpU [JeJIeHUHU Ha 5 o|1(2(3]|4

ocratok uncina n’+n+1npugeresuuua5 | 1 | 3 |2 |3 | 1

Wrak, n?+4n+1 He MOXET JeIUThCA HA 5, a 3HaYUT, OHO He JAeJUTCA
u Ha 2015.

7. CylecTByeT U CTEMIEHD ABOMKH, U3 KOTOPOU TIepecTaHOBKOM TP
MOXKHO TIOJTYYUTb JIPYTYIO CTETIEHDb IBOUKU?

OrtBeT. Hert, He cy1ecTByer.

Pemrenue. /[Ba 4ucia, OTIMYAIOIIAECS JIUIIL MOPAAKOM LMD, AAIOT
OZVHAKOBBIE OCTATKU IIPU JAeJeHUU Ha 9. BeIACHUM, KaKkue OCTaTKU IIpU
JleJleHnr Ha 9 MoryT gaBath unciaa Buza 2" (n=1,2,3,...):

CTelneHb 4ucia 2 21 | 22 | 23 | 2% | 2° | 28 | 27

OCTaTOK CTENeHU IIpU ZieleHnu Ha 9 | 2 4 8 7 5 1 2

JlokakeM, YTO TOCJIEZI0BATENbHOCTh OCTATKOB IIPU JieJIeHUH Ha 9 cre-
neHel ABoMku 2,4,8,7,5,1, 2, ... nepuoguyHa ¢ nepruozoM 6. [leiicTBu-
TempHO, 270 — 2" = 2". 63 genuTca Ha 9. [IpeAIONOXIM, 9TO JBE CTelle-
HU JBONKM OTIMYAIOTCS TOJIBKO JIMIIbL MMOPSAKOM P, TOTAA OHU JAlOT
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OJVIHAKOBBI OCTaTOK IIpU JieJIeHUM Ha 9 U OTIMYaloTCA He MeHee 4eM
B 2° =64 pasa, T. e. B HUX pa3Hoe KoJudecTBo Iudp. [IpoTHBOpeune.

3ameuanue. B 3TOH 3azauye MBI BOCIIONB30BAIUCh TeM (HAKTOM, UTO
YUCJIO ZAET TAKOH JKe OCTATOK IIPU JieJIEHUU Ha 9, KaK U ero cymma muop.

8. JlokaxkuTe, YTO /JIs IOOBIX HATYPAIbHBIX d, b, ¢ HAUAETCA TaKoe Ha-
TypaJIbHOE 1, 4TO n® +an? + bn + ¢ He ABNAETCA TOUHBIM KBaZpaTOM.

Pemenue. O6o3uaunM P (n) =n® 4+ an® +bn +c. JomyctruM, 4TO 3HA-
yenns P(1), P(2), P(3), P(4) Bce ABAAIOTCA IOJMHBIMU KBaZipaTaMmu. Toraa
P(3) u P(1) ABAAIOTCS TTOJHBIMU KBa/IpaTaMU OJHOW YETHOCTH, CJIe/IOBa-
TeJbHO, 00a 3HAYEHU JAIOT OJMHAKOBBIH OCTAaTOK IO MOZAYJIO 4, 3HAYUT,
P(3)—P(1) % 0, u anasmoru4yHo P(4) —P(2) % 0. C zpyroii CTOPOHBI,

P(1) % 14+a+b+c;

P(2) % 8+4a+2b+c§2b+c;

P(3) % 27+9a+3b+c%3+a+3b+c;
p(4)z43+a-42+b-4+c§c.

3HaYUT,

P(3)—P(1) %3+a+3b+c—(1+a+b+c) %2b+2,
P(4)—P2)=c—(2b+c) = —2b = 2b.
4 4 4

[Moryyaercs, 4to uucia 2b + 2 u 2b 0OAHOBPEMEHHO JeIATCA Ha 4, Yero He
MOXKET OBITh.

IToaroroBHUTE/ILHBIE 3a4a4H

1. Hatigute octaTok umciaa 2012 mpu ZieleHUH Ha yucio: a) 3; 6) 4;
B)5;1) 7; m 9.

2. HatizuTe ocrarok yucia —12 mpu feJieHUu Ha 4ucio: a) 3; 6) 4;
B) 5;1) 7; 1) 9.

3. HatinuTe ocratok yunciaa 2011 -2012 + 20132 IIpU JleJIeHUY Ha 7.

4. HaiizauTe mocnegHioo nudpy uncia: a) 22012; 6) 32019,
B) 5239 + 9566 _ 7366.

5. JlokaxkuTe, 4TO KBaZpaThl HATYPAJbHBIX YKCENI He al0T OCTaTKOB 2
U 3 OT JeneHusd Ha 4.

6. [lokaxuTe, YTO KBaZpaThl HATypaJIbHBIX YKces He JJal0T OCTATKOB 2
" 3 OT ZleieHus Ha 5.

7. Jlokaxkute, uTo n° + 2n AenuTcd Ha 3 IpU M060M HaTypagbHOM N.
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8. Kakue ocTaTky MOTYT ZlaBaTh KyObl HATYPaJIbHBIX YHCeJI IIPU Jele-
HUU: a) Ha 7; 6) Ha 9?

9. JlokaxkuTe, 4TO n° + 2 He AeAUTCA HAa 9 HU NPU KAKOM HaTypaib-
HOM n.

10. JokaxuTe, uro yucio 1000...0005000...0001 (B ka0t u3 ABYX
rpymn — o 2012 Hyseld) He ABsAeTCA KyOOM HaTypaJbHOTO YHCIIA.

11. HarypanbHBle 9UCIA X, ¥, 2 TAKOBEL, 4TO X2 + y? = z2. Jlokaxure,

YTO XOTs OBl OZIHO M3 OTUX YHCeJ AeNUTcs: a) Ha 3; 6) Ha 4; B) Ha 5.
5 3
n n n
12. Jlokaxure, 4TO T t 3 t+ 15 —uenoe uucio npu JoboM Haty-
paJIbHOM 1.

OCHOBHBI€E 3a/1a4YU

1. HaiizuTe yeThIpéx3HauYHOE YMCJIO, KOTOPOE IpH iesieHnu Ha 131 ga-
éT octaTok 112, a mpu fenenuu Ha 132 gaét octaTok 98.

2. JlokaxxuTe, uTo 2222°°%° + 55552222 nenprea Ha 7.

3. Jlokaxxure, 4To uucao 6n° + 3 He ABIAETCA TOYHOM IIECTOH cTelle-
HbIO HaTYpaJbHOTO YUCIIA.

4. HatizuTe Hambosbllee TPEX3HAYHOE YHCIIO, AAOIIee P JAeJIeHUN
Ha 3 OCTaTOK 2, IIPU AeJI€HUN Ha 4 — OCTaTOK 3, a IIPU JEJI€HUU Ha 5 —
OCTaToOK 4.

5*. HaTypasibHbIE UMCc/Ia M U N TAKOBBI, YTO M >N W M HE JeJUTCA Ha 1.
Tak’ke M3BECTHO, YTO OCTATOK OT JIeJIEHUsI m Ha N COBIAJaeT C OCTaTKOM
OT ZesieHusA m +n Ha m — n. Haliaure oTHOIIEHWE m : N.

6. [lecaTr3HavHOE YMCIO Ha 1 GosbIlle KBaZipaTa HAaTypaJlbHOTO YKCIA.
JloKa’kUTe, YTO B 3TOM YMCJIE€ €CTb OJUHAKOBBIE IIU(PHI.

7*. JIOKaXXuTe, YTO TPHU JIOOOM HATypaJbHOM N cymMMa Iudp 4wuc-
sa 1981™ He Mmenbie 19.

8. HaiizuTe mocieHIO0 TUPY YucIa 124224 ...+ 992

9. Jlokaxkute, yto 1"+ 2" + ... + (n — 1)" genutca Ha n npu 060M
HEYETHOM 1.

10. HaTypanbpHble uucia X, y, 2 TAKOBBI, YTO x2+ y2 =z2. JlokaxurTe,
YTO XyZ Aenutcs Ha 60.

11. Cymma HeEnoyJHOTO YaCTHOT'O U OCTaTKa, IIOJy4eHHBIX NIPU Jesie-
HUM HEKOTOPOTro HaTypajabHOro uyuciaa Ha 100, paBHa cymMMe HEIIOJTHOTO
YaCTHOT'O U OCTaTKa, MOAYyYeHHBIX IIPU AeJIeHUU TOTO Ke yucaa Ha 1995.
HaiizyTe HauMeHbIllee BO3MOXKHOE 3HAUYEHUE JETHMOTO.

12. CKO/MBKO CyIIeCTBYeT HAaTyPaJTbHbBIX YUCET N, HE TPEBOCXOAAIINX
100000, 19 KOTOPBIX YyuciIo 2™ — n? pemures Ha 7?

13. [TycTb a u b — HaTypabHble yncaa. [Ipu genenun a® +b? Haa+b
TTOJy4aeTcsl HETIOTHOE YacTHOe ¢ M ocTaToK r. HaiguTte Bce maphl (a, b),
A7 KOTOPHIX g% + 1 =2012.
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14. JlokaxxuTe, 4YTO cpeAu uncen Buga 2" — 3 cymecTByeT 6€CKOHEYHO
MHOTO 4HCeJ, AeTAINUXCA Ha 5, 1 6eCKOHeYHO MHOTO 4HCeJ, AeAIUXCA
Ha 13, HO He cyIIecTByeT HU OJHOTO YHCIIa, Jendmerocs Ha 65.

15. Jlokaxwure, uyTo 72" — 5°" penurcsa Ha 24 Tpu M060M HaTypaib-
HOM n.

16. Jlokaxkute, 4TO ecyu 2" — 2 genuTes Ha n, To 22 1 — 2 genuTces Ha
2n—1.

17*. JlokaskuTe, 9TO U3 JIOOBIX 2n — 1 I€JIBIX YKCeT MOXKHO BhIOpATh
POBHO n 4yuces Tak, 9YTO UX CyMMa JeJUTCA Ha n.

18*. MiMmetoTcs ceMb KapTodek ¢ nudpamu oT 1 zo 7. JJoKaKUTe, 4TO
HU OZIHO CEMU3HAYHOE YUCJIO, COCTABJIEHHOE U3 3TUX KaPTOUEK, HE MOXKET
JeJINThCA Ha ApyTroe.



§ 3. /lecaTnyHas 3amuch 4ucaa

JluarHocTudyeckasa pabora 3

1. /I HyMepanuu CTpaHUI] B yueOHUKe MOHAZ06MI0Ch 534 MudphL.
CrpaHuIpl HyMepyroTcs HaurHasA ¢ 1. CKOTBKO CTpaHULL B yyeOGHUKe?

2. Bospact genoBeka B 1998 rozy okasascs paBHBIM cymMMe nudp roga
ero poxzaeHusa. CKOJIbBKO eMy JIeT?

3. lecATrYHadA 3alIMCh HEKOTOPOI'O YK CJIa OKaHUMBaeTcA Ha 2. Eciu ke
3Ty uudpy IepecTaBUTh Ha MEPBOE MECTO, TO YUCIO yABouTCA. Haiigure
3TO YUCIIO.

4. MoryT 11 iBe TTocefHye TUQPHI AeCATUIHOMN 3arliCcH KBapaTa Ha-
TYyPaJIbHOT'O YHMCJIA OBITh HEYETHBIMU?

5. JlokaxuTe, 4TO YETBIPEX3HAYHOE YHCIO HE MOXKET yBEIUYUTHCS
B 7 pas, ecu ero nepByro Hudpy mepecTaBUTh B KOHEII.

KpaTKa}I T€opeETUYECKAA CIIpaBKa

Omnpeznenenue. /lecamuuHoil 3anucbi0 HaTYpPaJIbHOT'O YMC/IA Ha3bIBa-
eTcs ero mpezcTasienye B Buge a, 105 +a;_1105"1 4+ ... +a; - 10+ay, rae
a, # 0 u Bce uucna ag, dy, ..., 4, — IeJble, HEOTPULATENbHbIE U HE TIpe-
BocxozsIye 9.

Takum o6pasom, uucia 0, 1, 2, 3,4, 5,6, 7, 8,9 urpatoT ocobyio posb.
OHU CIy>Kat 4151 A€CATUIHOM 3aMUCH IPYTUX YHUCENT, TO3TOMY Ha3hIBAIOTCS
JEeCATUYHBIMU ITUPaMHU.

[Tpu 3amucy YucsIa MPOIYCKAIOT CTeNeH! Yucaa 10 U MpOCTO BHITUCHI-
BAIOT €ro IUQPHI MTOAPS/,.

Hanpumep, 2012=2-10>+0-10%*+1-10'+2-10°.

JlecATUYHAs 3aIIMCh HATYPaJbHOTO YHCIA N COAEPKUT POBHO k 1TubD,
€CJT U TOBKO eCJIU BHIIOMHEHo HepaBeHcTBo 10K7! <n < 10k

C TIOMOIIIBIO JeCATUYHON 3alMCH MOXKHO 3allMcaTh 1 Helle/ble YHCIa,
HCIIOJTb3ysI OTpUIlAaTeIbHbIe cTeleHn yucaa 10. TlomydeHHyO 3amuch Ha-
3BIBAIOT decsimuuHoll Opobwvio. CaraeMble, coZiepiKaliue OTpUIlaTebHbIE
creneHu yncia 10, OTAENAI0TCA B 3aIICH OT OCTAJIbHBIX CIaraeMbIX JeCs-
TUYHOM 3anATON (WIN TOYKOI).

Hanpumep, 123,405=1-10>+2-10' +3-10°+4-10"1 +0-1072 +
+5-1073.

OfHaKo He BCe YMc/ia MPEeACTaBUMbI B BUZIE TaKOM 3aITHCH, BKIIOYA0-
el KoHeYHOe Yncio 1udp.
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m
HecoxpaTtumas npasuibHasa gpobOb -, TPE/CTaB/IACTCA B BUJIC KOHEY-
HOM JIeCATUYHOM ApobU B TOM U TOJIBKO B TOM CJIydae, Korza eé 3HaMeHa-
TeJIb 11 He JIeJINTCA Ha IIPOCThle YnciIa, OTINYHbIEe OT 2 U 5.

IIpumeps! pelieHus 3aza4d

1. JlokaxuTe IIpU3HaKU JeJIUMOCTA Ha 3 ¥ Ha 9.
Pemenue. IlycTh a,a,,_;...d,d; — AeCATAYHAA 3aIUCh JAHHOTO YUCIIA.
Nmeem 10=1 (mod 3), moaTomy

a0, 1...00; = a,-10" ' +a,_;-10" 2 +...+a,-10" +a;-10° =
=a,+a, ,+...+a,+a; (mod 3),
3HAYMT, JAHHOE YKCTIO ZIeJIUTCA Ha 3 TOIZIa M TOMbKO TOT/A, KOT/Ia CyMMa

ero uudp gemuTcs Ha 3.
Ananornydo 10=1 (mod 9) u

A, 1...0,0; = a, 10" +a,_;-10" 2+ ... +a,-10 +a;-10° =
=a,+a, +...+a,+a; (mod9).

3HA4UT, JaHHOE YUCJIO AeJUTCA Ha 9 TOrZla U TOJBKO TOTZA, KOTZAa CyM-
Ma ero nudp geauTcs Ha 9.

2. JlokaxxuTe IpHU3HAKU [eJIMMOCTH Ha 4 U Ha 8.

Pemenwue. IlycTh a,a,_;...a30,0; — leCATUYHAA 3aIIUCh JJAHHOT'O YHC-
aa. Torga

a,a,_1..-a3a,0; = a,a,_1..-a3-1004+a,a; =
=4,d,_;..-43-25-4+a,a;, = a,a; (mod 4).

MEI TMIOJTy4IWJIin, 9TO

A d,_1..-03050; = a,a; (mod 4).

3HaAYUT, JaHHOE YMCJIO JeJUTCSI Ha 4 TorZla U TOMbKO TOT/Ia, KOora ABe ero
mocyeZiHve MUGPHI COCTABIAIOT YUCIIO, AesIeecs Ha 4.
AHaJIOTUYHO

a,a,_1...030201 = ,d,_1...04-1000+aza,a; =

=a,a,_,.--04-125-8+4a3a,a; = asa,a; (mod 8).

3Ha4uT, ZaHHOE YMCJIO JeNUTCA Ha 8 TorZa M TONBKO TOTZQ, KOrZla TPU ero
nocesHUE TUQPHI COCTABISIOT YUCIIO, Aessleecs Ha 8.

3. LIudpsl ABy3HAYHOT'O YMCJIA TIOMEHSAIN MeCTaMU, TI0CJIE YETO BHIWIN
[IOJIy4eHHOe JIBy3HaUHOe YMCJIO U3 MCXOAHOro. JJoKaXKuTe, YTO IOoIy4YeH-
Hasd pasHOCTb JeIuTcd Ha 9.
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Pemenue. IlpescTaBuM uncia B lecATUYHOM 3anucu. Toraa

ab—ba =10a+b— (10b+a) =9(a—b) : 9.

320

4. IrZ[OKED'KI/ITC, YTO AeCATHUYHAaA 3alliMCh 4YHCja COAEPXKUT HE 6oiee

10 udp.

Pemenue. fcuo, uto 3%° =910 < 10'°. Tak kax 10'° — HauMeHbIIee
HaTypaJbHOE 4MCIO, UMelolliee B JeCATUYHON 3aIicH POBHO OJMHHA-
Anath nudp, uncao 32° umeer B gecATUYHOMN 3ammcy He Gomee 10 mmdp.

5. IlycTs a, b, ¢, d — pasznuunble 1udpol. Jokaxute, uto cdcdeded He

JenuTcs Ha aabb.
Pemtenue. Yucio aabb genutes Ha 11, a cdcdcded st pasaudHbBIX C

u d — HeT, moatomy cdcdcdcd He MOXKeET AeTUThCA Ha aabb.

6. CymiecTByeT Jid HaTypaJbHOE YHCJIO, KOTOpOe NPU 3a4€PKUBAHUU
nepBoU cyieBa Udpbl yMeHbIIaeTcst poBHO B 2011 pas?

Pemrenue. JIonycTUM, YTO TaKOE YUCJIO CYIIECTBYET, 1 0O0O3HAYMM de-
pe3 a,a,_;...d,a; ero AecATHYHYIO 3aluch. Torza

a,a,_...050,

_— -1, _
,0,_1.--05a; — 10" "a, = 2011

JomHOxUM 06e yacTu paBeHcTBa Ha 2011:
2011-a,a,_;...a,a; —2011-10" 'a, = a,a,_;...a,a;,
2010-a@,a, ;...a;a; = 2011-10" 'a,,

201-a,d, ;...a,a; = 2011-10" 2a,,
2011-10" %a, : 201.

Ho 2011 - 10" 2 B3auMHO npocto ¢ 201, ciezoBarensHo, a, : 201, a aTo
HEBO3MOXKHO, TaK Kak a, — 1udpa ot 1 70 9.
MBI IpUIUIA K TPOTUBOPEYHIO, 3HAYUT, TAKOT'O YKCIa He CYIIeCTBYeT.
7. HalizuTe Bce HaTypasbHble YHCIIa, ABIAIOIINECS CTelIeHbIO JBOKKH,
IIpY 3a4€PKUBAHNY IIePBOY IUQPH! Y KOTOPBIX ITOMY4aeTCs YUCIO0, TAKKE
ABJIAIOLIeeCs CTelIeHbIO ABONKU.
Pemrenue. [TycTh MBI 3a4ePKHY/IH MePBYIO Iupy y yucia 2", cocTos-
mero u3 k + 1 uudp, u nomyuwmm gyucio 2™. Toraa
105 < 2" < 1081, 10K < 2™ < 10, orkyma —— < = < ——.
10% 2m 10%1
[lepeMHOXUB IepBOe U TpeThe HepaBeHCTBa, IMonyunM 1 <2 ™ < 102,
W3 nocnegHero HepaBeHCTBA ceayeT, yTo 0 <n—m < 8.
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B TO ke Bpems 2" u 2™ 3aKaHYMBAIOTCA Ha OZHY U TY XKe LUPpY, ciie-
ZIOBaTENBHO,

2" —2m: 10,
2m@2m—1) 1 10,
2" M —-1=0 (mod 5),
2" =1 (mod 5).

[Tpu moMoIy TabJUITBI OCTATKOB CTeMeHel ABOWKU MO MOAYJIIO 5 JIerko
IIOHATD, YTO

(n—m): 4.

ComocTap/iAa 3TO COOTHOIIEHHE C IIOMyYeHHBIM PaHee HEPaBEHCTBOM, I10-
JIy4aeM, 49To
n—m=4.

O603HauuM Yepe3 a nepByro 1udpy yncia 2", KOTOPYIO MBI 3a4ePKHYIIH.
Torza

2" —q-10F = 2774
2424 —1) = a- 105,
2"4.3.5 = q. 25k,

B s1eBo¥ yacTH paBeHCTBA BCET'O OHA TIATEPKA, CJIeIoBAaTeNbHO, k = 1, 3Ha-
4yuT, 2" — ABy3HaYHOe YnCIo. [lepebrpast Bce [By3HAYHBIE CTETIEHU JABOM-
KU, HaXOJWM ZBa MOAXOAANINX yrciaa: 32 u 64.

IloarorosuTebHBIE 3a4a4U

1. lokaxxuTe, 4TO OCTATOK YMCJIa IIPHU IeJIEeHUU Ha 9 coBIaZiaeT C OCTaT-
KOM CyMMBI I[P 3TOr'0 YHCIa IPU JeIeHUH Ha 9.

2. JIBy3HaYHOE YKCJIO YMHOXWIM Ha MpOu3BeieHHe ero 1udp, B pe-
3yJIbTATE YEero IMOJIYYWIOCh TPEX3HAYHOE YUCJIO, COCTOSAINEE U3 OAMHAKO-
BBIX TGP, COBNAZAIOIINX C MOCAeAHeH IUPPOoH HCcXogHOTO yncaa. Hau-
JINTE UCXOHOE YHCIIO.

3. HarypasnpHble yucia oT 1 o 20 BeIMMCaaU B CTPOYKY IOAPAL:
1234...181920. B nony4yeHHOM HaTypaabHOM YMCJI€ HYKHO BBIYEPKHYTb
10 1udp Tak, YTOOBI HATypaJbHOE YUCIO, 06pa30BAHHOE OCTABIIMMUCS
nudpamu, 66UT0 a) HaubosbIM; 6) HauMeHbIUM. Kak 3To cZenath?

4. HaTypasibHOE YMCJI0 YMHOXWIN Ha yZIBOEHHOE ITPOM3BEe/IeHUE ero
nudp. Momyymiocs 2016. Haiigure UCXOLHOE YHCIIO.

5*. HaiiinuTe HauMeHbIllee HATypaJTbHOE YKCJIO, KOTOPOE yBETUYNBa-
€TCSI POBHO B 5 pa3s OT epeCcTaHOBKY MOCIe[HEN TUPHI Ha TTIEPBOE MECTO.
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6. JJokaXXuTe, YTO CTEIEeHb ABOMKH HE MOXKET OKAHUYNBATHCSA Y€ THIPbMS
OJVHAKOBBIMHU ITUPPaMU.

7. Mexay 1udpamu ABy3HAYHOTO YHCIIA, JETSIIErocs Ha 3, BCTaBWIN
1udpy 0, a K MOMydYeHHOMY TPEX3HAYHOMY YHCTY TPUOABUIN VIBOEHHYIO
1udpy ero coteH. [Toay4rIoch Yucio, B 9 pas 60sbliiee TepBOHAYATBHOTO.
HatiznTe rcxoaHOe YUCIO.

OCHOBHBIE 3a/1a4YU

1. B TpéX3HAYHOM YHCJIe IOMEHSIU MECTAaMU ITUGPHI, CTOAIINE B Pas-
pAZax eAVHUIL U COTEH, IT0C/Ie Yero U3 MCXOAHOI'0 YKC/Ia BBIWIN MTOMyYeH-
Hoe. JIoka)kuTe, 4YTO TaKas pPasHOCTb AeauTcsa Ha 99.

2. JlJokaxxuTe, 4TO KBAZApaT HATypPaJIbHOI'O YMCja, OKAaHYUBAIOLIEr0OCs
Ha 5, okaHuMBaeTcsa Ha 25.

3. Cnoxuny 1ecTb TPEX3HAYHBIX YHCEJI, TOMyYEeHHBIX BCEBO3MOKHBI-
MU [IEPECTAHOBKAMHY TPEX PA3IUYHBIX HUGP. JJOKQXKUTe, YTO IOMyIeHHAs
cyMMa Jieaurtcesd Ha 37.

4. HaliguTe Bce [By3HayHble 4HCjIa, KOTOpble PaBHBI CyMMe CBOed
1uPHI ECATKOB U KBajpaTa HUQPH, CTOAIMEeN B pa3psaze eANHMUIIL.

5% Ilpu KakoM HauMeHbIIEeM HaTypaJbHOM N B AeCATUYHOHN 3amucu
IIPaBWIBHOH po6u % TI0CJIe 3aISITON MOTYT IIOZPSZ BCTPETUTHCA P
5017

6. CymectpyeT su 100-3HauyHOe 4uciao 6e3 HyJAeBBIX IUPP, KOTOPOEe
JIeJIUTCS Ha CyMMY CBOUX ITUGp?

7. MoXeT J1 Tpou3Be/leHHe BcexX HUdp HATYPaJbHOTO YHCIA OBITh
pasHO 2010?

8. Yucno abcde genutcs Ha 41. JlokakuTe, 4TO 4UCI0 eabcd Taxxe
Jenurtcs Ha 41.

9. HaiiguTe Bce TpEX3HAUHbBIE YHCIIA, AJIT KOTOPBIX JI060E YUCITO, TTO-
JIydeHHOe TIepeCTaHOBKOM WX NUPD, AeTUTCI Ha 7.

10. Hatizute Bce ABy3HAaYHbIe YKCIIa, KBapaT KOTOPHIX OKAHYUBAETCSA
TEeMH JKe ABYMSA HUPPAMU, YTO U UCXOJHOE YHCIIO.

11. HatiguTe Bce Tp€X3HAUHbIE YMCIa, KBAaJpaT KOTOPhIX OKAaHYUBAET-
Cs1 TEMU JKe TpeMs IUPpaMu, YTO U UCXOJHOE YHCIIO.

12. CKOJBKO CYIIIEeCTBYET /IBy3HAUHBIX YHCEN, KOTOPbIE POBHO B 9 pa3
60JbIlle CYMMBI CBOMX TUGP? A CKOTBKO CYIIECTBYET TAKUX TPEX3HAYHBIX
qucen?

13. B HaTypa/JbHOM 4YHCJIE TIOMEHSUIM MECTAaMU /JIBE COCEIHHE LIUPPHI
U U3 MOJYYeHHOTO YWCJIA BBIWIA UCXOAHOE. JJOKQKUTE, UTO TTOTydeHHast
Pa3HOCTb BCera AeJUTCs Ha 9.



28 § 3. JlecaTuyHas 3amuch yucia

14. B HaTypaJpHOM YHCJIe TIOMEHSIN MeCTaMU Be UUQPEL, cToAINe
yepes OfHY, ¥ U3 NOJIYYEHHOI'O YMCjla BBIWIM UCXOZHOE. JIOKaXuTe, 4TO
IoJlydeHHas pasHoOCTh BCerja JenuTcsa Ha 99.

15. Ha uéM OCHOBaH CJIeAyIOMNii crioco6 BO3BEAEHUS YHCIa, OKAHIH-
BaroIEerocs Ha 5, B kBagpar: oTopockTe HUdPY 5, YMHOKBTE IIOTyIeHHOE
YHCJIO Ha CleAyollee 3a HUM HaTypaJlbHOE YUCIIO, IIOCJIE Yero K pesyilb-
TaTy NpUNUIINTe cIpaBa 25 (Hampumep, AJiA NOMydeHusA KBajpaTra 4uc-
ja 115 uy»xHO 11 yMHOXUTb Ha 12 U K UX IPOU3BEAEHUI0 — YUCIy 132 —
IIpUIIKcaTh cupasa 25; monyuutes 13225)?

16. Kakoe Haubosnblilee 3HaYeHNE MOXXET IIPUHUMATh YacTHOE OT Jie-
JieHUs TPEX3HAYHOTO YKCJIa HA CYMMY BceX ero uudp?

17. HaiizuTe Bce Takue 4eThIpEX3HAUHbIE YrciIa abed, uTo abecd+abc+

+ab+a=2011.

18. VI3 Tpéx pa3uyYHbIX IUPP COCTABUIN BCE BO3MOXKHBIE JIBY3HAYHBIE
yucia 6e3 MOBTOPeHUH ITudp B 0fHOM uurcie. CyMMa MOMyYeHHBIX YHCE
oKazasiack paBHOU 528. HaiiguTe ucxoqHble ITUGPHL.

19*. [IpyT 3a ZpyroM IOAPAZ BBIIINCAIN AeCATUYHYIO 3allUCh YHCel
u 51, Cxombko Beero nudp BHIMMCATHI?

20*. Tlpy HEKOTOPOM HATypaJbHOM N JeCATUYHASA 3amuch yucen 2"
u 5" HaumHaeTcs ¢ OfHOM U ToH ke uudprl. Kakasa 3To MOXeT OBITh
nudpa?

21. [leBaTH3HAYHOE YKCJIO, B 3alMICU KOTOPOTO €CThb Bce IUGDHI,
KpOMe HyJIsA, IT0CJIe HEKOTOPOU IepecTaHOBKY (P YMEHBIINIOCh POBHO
B 8 pas. HaliguTe Bce Takue 4ucia.

22, [lpu xaKOM HauMeHbIlIeM HAaTypaJbHOM N B JeCATUYHOU 3amucu

2100

apobu % MIOCJIe 3aMATON MOTYT MOAPSZ BCTPETUTHCA HUdpPEl 142? A B ze-

o o m
CATUYHOH 3aNycy IPaBIIBHOM po6u !
23. a) CKOJIBbKO CyIIeCTBYeT TaKWUX HATypaJIbHBIX YKCEN 1, MEHBIINX

1 1 o o
100, YTO KaXJ0€ 13 YHcCes H u Tl_-f-l BbIpaXKa€TCA KOHEYHOU AECATUIHOU

Zpobbio? 6) HaliimTe Bce Takve HAaTypasbHBIE M.

24. JToKa)KUTe, 4TO AeCATHUIHAS IepUOANYeCcKas Apo0Ob SABIAETCSA paly-
OHAJTbHBIM YHCJIOM.

25. CymiecTByeT JU CTENIEHb JBOUKW, M3 KOTOPOW IepPeCcTaHOBKOU
1P MOXKHO TOMYIUTh CTETIEHD MATEPKU?

26. Y uncia 22°'2 panumu cymmy ero nudp, y pesyabTaTa CHOBA HAIUTH
cymMy IIUdp U Tak Aasee. B KOHIE KOHIIOB MOJTYYUIOCh OZHO3HAYHOE YHC-
J10. Hatizute ero.

27. Tlyctb A — cymma 1mudp uucia 4444*44, B— cymma tudp uuc-
na A. Hatigute cymmy nudp yucia B.
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28. Bacqa He 3aMeTWI 3HAK YMHOXKEHUA MEXAY JByMs TPEX3HAYHBIMU
YHCJIaMU U 3amycal IIeCTU3HAYHOe YHCJIO0, OKa3aBlleecs B 7 pa3 bosblie
UX npou3sBeZieHua. HaliziuTe ucxozHble ynca.

29. K HaTypaspHOMY YMCIIY CIpaBa [10c/lIe0BaTeIbHO [IPUIINCaId ABa
[IBY3HAYHBIX YMCIa. [IoJydeHHOe YUCJIO OKA3aJloCh PABHBIM KyOy CyMMBI
TPEX UCXOAHBIX unces. HaliguTe 3TH yuca.

30. Haiizure Bce mMaphl TaKUX: a) YeTBIPEX3HAYHBIX; 0) MATU3HAYHBIX
YHCeNl X U Y, 9YTO YUCJIO, IIOTyYeHHOe IIyTEM IIPUIHChIBAaHUA JeCATUYHON
3aIKCcy 9ucia y Iocje Yrcia X, AeJUTCA Ha IPOU3Be/leHUe XY .

31. HaiiguTte Hauboblllee HaTypaIbHOE YUCIO, HE OKAHYMBAIOIIEECs
HYJIEM, KOTOPO€e TIPU BBIYEPKHUBAHUU OJHOU (He TepBOi) mUPHl YMEHD-
IIaeTcs B IjeI0e YUCIOo pas.

32. HaiizuTe 4eThIpEX3HAUYHOE YMCIIO, KOTOPOE POBHO B 4 pa3a MeHbIlIe
YHCIIa, 3aMMCAHHOTO TeMU JKe nudpaMu B 06paTHOM MOPSIIKE.

33. OaHO U3 ABYX ABy3HAUHBIX HATypaJIbHBIX YHCE B IBa pa3a Oosblire
Apyroro. Halifure Bce mapbl TaKUX 9UCe, €C/IN [UGPH MEHBITEro U3 Yu-
CeJI COOTBETCTBEHHO PaBHBI CyMMe M pa3HOCTH Iudp OOJBIIETO U3 YHCEeL.

34. TpéxanauHoe umcio abc pemurcsa Ha 17, AeBATU3HAYHOE YHCIIO

a000b000c pemutca Ha 37. Hatizure a, b u c.

35. HatizuTe 4eThIpEX3HAYHOE YUCIIO, SBJIAIOLIEECS TOYHBIM KBaZpa-
TOM, €CJIU U3BECTHO, YTO €r0 IepBhIe [Be IUPPhI OAUHAKOBHI U IOCJIEIHUE
ABe UG TAK)XKe OJUHAKOBEL

36. /IBy3HaYHOE YMCIIO B CYMME C YHCJIOM, 3alIHCAHHBIM TEMU XKe 1Hb-
paMu B 0OpaTHOM IIOpsiZiKe, ZA€T TOYHBIM KBaZpat. HalizinTe Bce Takue
quCIIa.

37*. Ilyctb a =mn, b =nm. HaliguTe HanMeHbIllee 3HaYeHUE BETUYU-

a
s

38. Haiigure Bce Takue Tapbl HaTypaJbHBIX YHCEN a4 U b, 4TO eciu
K JIeCITUYHON 3amMCH YuCiIa d MPUIMCATh CIIpaBa JeCATUYHYIO 3aIHCh
yucia b, To MOIyYuTCs YUCIo, 6osbliiee IPOU3BeZeHUs uncen ab Ha 32.

39. HaiizuTe Bce Takue Mapbl HATYPaJbHBIX YHCEI d U b, 9TO ecin
K JeCSITUYHON 3alMCH YKCIa d CIIpaBa MPUIIHNCATb JECATHYHYIO 3aIlHCh
gucna b2, To momy4uTes yKcsio, 6onbllee IPoU3BeieHus ab B ceMb pas.

40. K Tp€x3HaYHOMY HaTypaJbHOMY YUCIY d JOIMCAIU €ro XKe, a K I10-
JIy9IeHHOMY YUCITy TpubaBWiIv 1 U MOMyYwWwIn TOYHBIN KBazpaT. Haligute
BCE TaKue 4uca.

HBbI




§4. HOA u HOK. OcHOBHad Teopema
apudMeTHUKHU

JuarHoctudeckas pabora 4

1. HailiguTe HauOOMBIINI OOIIMII JeNIUTENh M HauMeHbllee obIlee
KpaTHoe uuces 462 u 536.

2. Ha xakoe HaTypanabHOe YuciIo, 6osbinee 1, MOXXHO COKPATUTh pOOb
3n+7
n+2

3. CymMa ZIByX HaTypaJbHBIX YKces paBHa 240, a X HaubombImuii 06-

mui genutenb paBeH 30. Haligure st uncia.
4. HaliguTe HauMeHbIIee obmiee kpaTHoe yncen 2011! 1 2009! 4+ 2010!.
5. [IpousBezieHNE ABYX YUCEII, KAXK/A0€ U3 KOTOPBIX He KpaTHO 10, pas-
Ho 1000. Haiizute cymMMy STUX YUCeIL.

IIpY HaTypa/bHBIX 3HAYeHUAX n?

KpaTkas TeopeTudeckas crpaBKa

Omnpeaenenue. Haubonbwum obwum desnumesnem HECKOTBKUX LETBIX
yucen (He Bce U3 KOTOPBIX paBHBI 0) HasbiBaeTcs HauboJbIllee HATypaib-
HOE YHCJIO, Ha KOTOPOE AEUTCS KAXKJ0€e U3 STUX YKCE.

MOoKHO ZIaTh paBHOCHIBHOE OTIpeZieieHueE.

Omnpeaenenue. Haubonbwum obwum desnumesnem HECKOTBKUX IETBIX
yucen (He Bce M3 KOTOPBIX paBHbI 0) Ha3bIBAeTCs HATypPaJbHBIN OOIIUH
JeJTUTENb 3TUX YKCET, KPAaTHBIN JI060My MX OOLIEMY JETUTENIO.

[TpuMepoM HaTypaJabHOI'O YMC/Ia, Ha KOTOPOeE JIeJIUTCA KaXKzoe 13 He-
CKOJIbKUMX IEJIBIX YHCEJI, IBJIIETCA YUCIO 1, MO3TOMY MHOXKECTBO OOIIMX
JleniTesiel HECKOJIbKUX I1eJIbIX Yrces HellyCTo.

O6osnauenue: HO/l(a;; ...; a,) WIH, ecIv HET PUCKA MIEPEIyTaTh, IPO-
cto (a;; ...; a,).

Hanpuwmep, HO/I(2; 4; 6; 8) =2.

Hamomuum (cMm. §1), 4To HaTypasbHble 4McC/Ia Ha3bIBAIOTCA B3auM-
HO TpOCTHIMU (ecqd WX OOJbllle ABYX, TO WHOTAA TOBOPSAT «B3aWMMHO
MIPOCTHIMU B COBOKYITHOCTH»), €CIM MX HAaWOONMBIINN OOIUH ZeNUTeTh
paseH 1.
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Ceolicmea Hauboabvuezo 0bwezo deaumens

(Bce ¢urypupymolre B CBOMCTBAX YUCJIA MPEATIONATAFOTCS LETBIMH. )

1. Haubonbimuii o6UIM AeTUTENb HECKOIbKUX IIEIBbIX YMCeT PaBeH
HaubobIIEMY OOIIEMY ZIETUTETIO UX MOAYJIEH.

2. Ecmu d =HO/I(a; b), To CyIleCTBYIOT TaKUe IIeJble YUCIa X U Y, YTO
BBHITIOJTHEHO paBeHCTBO d =ax + by.

3. Ecom umcna a, b, ¢ m q cBA3aHbl paBeHCTBOM a=bq+c, To HO/l(a; b) =
=HO/(b; ¢). B yactuoctu, HOZI(a; b) =HO(a + b; b).

4. YacTHBIE OT [ieIEHUS HECKOJIbKUX HATyPaJbHBIX YUCET HAa HAUOOJb-
MU OOITUH AEeTUTENh STUX YHUCET B3AUMHO TIPOCTHI B COBOKYITHOCTH.

YToObI HAWTU HAMOOJBIINK OOLIUH AETUTENb ABYX HAaTypPaJbHbBIX Y-
ceJi, IPUMEHSIOT aaropuT™ EBKIMzAa. A UIMEHHO: JeAT C OCTAaTKOM OO0JIb-
IIee M3 Yrcea Ha MeHbIIee, 3aTeM Je/ISAT MeHbIIee YKC/I0 C OCTATKOM Ha
TTOJIyYeHHBIM OCTATOK, a 3aTEM [JEJIAT MOJTyUYeHHbIE OCTATKU C OCTaTKOM
JIpyT Ha Jpyra 0 TeX TOop, MOKa OCTAaTKU He TOoAeNATCA Hateno. [locmes-
HUM HEHY/IEeBOM OCTaTOK OyZeT paBeH HaubOAbIIEMY OOLIEMY ZETUTENIO
JIBYX YUCeJL.

IMpumep. Hatizém (2576; 154):

1) 2576=154-16+112;

2) 154=112-1+42;

3) 112=42-2+28;

4) 42=28-1+14.

Tak kak 28 kpaTHO 14, monydaem, uro (2576; 154) =14.

OHPEAEJIEHI/IE. HaumeHbuwium O6H4U.M KpamHbim HECKOJIbKHUX HEHYJIE-
BBIX LIEJIBIX YW CEJI HAa3bIBA€TCA HAMMEHbBbIIIEE HATypa/JIbHOE Y1CJIO, KpaTHOE
KaXKJAO0My M3 9TUX YUCEIL.

JlJIs1 JaHHBIX HEHYJIEBBIX IEJIBIX YHCEJT CYIIECTBYET 00Iiee KpaTHoe (Ha-
[IPUMED, IPOU3BEJEHUE STUX YKCE), TI0OOTOMY MHOMKECTBO OOIIUX KpaT-
HBIX HECKOJIbKUX HEHYJIEBBIX I[€JIbIX YHCe HEeIIyCTO.

MOXKHO ZIaTh PAaBHOCUIBHOE OTIpeZieieHue.

Ompeznenenue. HaumeHbWUM 00WUM KPAMHbIM HECKOJBKUX HaTy-
paJbHBIX YHCEN Ha3bIBaeTcs 00llee KpaTHOE ITHUX YHCEN, Ha KOTOpOe
JleIaTCs Bce obIpe KpaTHbIE STUX YHCET.

O6o3nauenue: HOK[ay, ..., a;] win, eciv HET pUCKa MepemyTaTh, Ipo-
cro [ay, ..., ail.

Teopema. Cnpasednuso pasencmso (a; b) - [a; b] =ab.

OcHoBHas TeopeMa apuPpMeTHUKH U KOJTUIECTBO JeauTesneit. Kaic-
doe HamypaibHoe uucao n > 1 umeem eduHcmgeHHoe (C MOUHOCMbIO 00
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nopsioka MHoxcumeJieil) pasioxceHue Ha NPOCcMble MHOMWCUMeNU

n= pf‘lpg‘2 -p;:"
(p1, P25 -+-» Pp — NONAPHO PA3UUHBLE NPOCMblE HUCAA, O, Oy, ..., Oy —
HamypanbvHble uucaa). /JaHHas gopma 3anucu Ha3vl8aemcst KAHOHUUECKOl
¢opmoii 3anucu uucaa n.
KosiuecTBO HaTypasIbHBIX JeIUTeNel Yicia 1, 3aMCaHHOTO B KaHO-
HUYeCKoU popMe, paBHO

(01 +1D) - (ag+1D) .- (o + 1).

CyMMa Bcex HaTypasbHBIX JeNUTeNel Y1cia n, 3allUCaHHOTO B KAHOHUYE-
cKo# ¢popme, paBHa

p;11+1_1‘p<212+1_1. ‘ ;:k+1_1
pi—1 po—1 77 p—1

4.1. HOZI u HOK

ITpumMeps! penieHus 3aAa4
1. HalijuTe HauMeHBIIYIO ApOOb, MPU JeJEHUH KOTOPOU Ha KaXKAYIO

L 14 21
U3 apobeit 55 Y 20 [MOIY4YAIOTCA HATYpaIbHbIE YUCIIA.

5 40
Pemrenue. ITycthb 3Ta ApoOb %, Ipu4€M IIyCTh OHA HecokpaTtuMma. Tpe-
25-a 40-a

6yeTcs, 9TOOBI OBUTM HATypaJbHBIMU YUCIaMU. Tak Kak a

146 ¥ 21p
u b B3aUMHO TIPOCTHI, 3TO 3HAYUT, 4uTO 25:b, a:14, 40:b, a:21. Toraa
MWHUMAJIbHOE d, YZIOBIETBOPSIOIIEE STUM YCJIOBUAM, — 3TO 42, a MaKCU-
MajbHoe b — aT0 5.

2. Jlokaxkure, 4TO ApoOb
paJIbHBIX N.

Pemenune. Ham gocTtaTo4HO fOKasaTh, 4YTO 12n + 1 B3aMMHO IIPOCTO
¢ 30n + 2. Ilycthb 31O He Tak. Torga mycTb (12n+ 1) :p u (30n+2) : p.
3amertum, uto torga (30n+2 —2(12n+1)):p, T.e. 6ni p. DTO 3HAYMUT,
YTO p — 3TO JIMOO JEUTENb YHCIa N, MO0 JeTUTeNb Yrucia 6. 3aMeTuM,
yTo 12n + 1 B3auMHoO nipocTo 1 ¢ 6, M ¢ n, Tak Kak 12n:n u 12n : 6, moaTomy
D He MOXKeT OBITh ZieJIUTEIEM YKCIa N WIK Yucia 6.

3HAYUT, TAKOT'O p He CyIIECTBYEeT, CJIeI0BATENbHO, JaHHAS B YCJIOBUU
Ipobb HeCOKpaTHUMa.

3. HarypasbHble yKcia m ¥ n B3aUMHO NIPOCTHL. Kakue 3HayeHusa Mo-
skeT npuHuMatbh HO/J uucen 4m + 3n u 6m + 5n?

Penienue. 3aMeTHUM, 4TO

((6m+5n) — (4m+3n)) : HOA(6m + 5n,4m + 3n),

12n+1

=~ ~ HeCOKpaTHMMa HHU IIpU KaKHUX HaATV-
30n+2 p p Y
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2(m+n) : HOA(6m + 5n, 4m + 3n).

Temepb 3aMeTHUM, YTO, TaK KaK m U n B3aWUMHO IIPOCTHI, M + n B3aUMHO
mpocTo U ¢ m, u ¢ n. lanee, 6m + 5n=3-2(m +n) — n, 3Hauut, 6m + 5n
B3aWMHO IIPOCTO C M +n, TaK KakK m +n B3aWMHO IIPOCTO C n. AHaJIOTnyY-
HO 4m + 3n B3aUMHO MPOCTO C M + n. 3HAYUT, €IUHCTBEHHBIN BO3MOXK-
HBIHA OOIIWH JeInTeNb Yrces 6m + 5n v 4m + 3n — o1o 2. CiesoBaTenabHo,
HO/(6m + 5n, 4m + 3n) He MOXXeT OBITh O0JblIe 2. 3HaYeHHE 2, KOHEYHO
JKe, JOCTUraeTcd, HallpuMep, eciu m=1,an=2.

4. HatiguTe Bce mapbl HATypaJbHBIX YMCes, Pa3HOCTb KOTOPHIX paBHa
66, a ux HOK pasHo 360.

Pemenue. Mmeem 360 = 23 - 32 -5, TIycTh a u b — MCKOMBIE YHCIA.
3aMeTHUM, YTO y 3THUX YKCEJ HEeT HUKAKUX IMPOCTHIX JeUTeNel, KpoMe
2,3 u 5, Tak xak mHaye mx HOK Ha HHMX OBI TOXe Aenuaochk. IlycTh
a=2%-3V.5%, b=2™.3".5% Toraa

HOK(G b) — zmax(x,m) . 3max(y,n) . 5max(z,k)'
3Ha‘-II/IT, HaM HEO6XO,ZII/IMO JINIIDb, 4TOOBI BBHIIOIHAIOCH PaBEHCTBO
max(x,m) =3, max(y,n) =2, max(z, k)=1.

Tak Kak pa3HOCTb urces a u b genurcsa Ha 3 ¥ XOTA GBI OZHO M3 HUX Jie-
quTeA Ha 3, To oHU oba Zenarcd Ha 3. AHAJIOTMYHO 06a YucIa AessaTcs
Ha 2, HO TOJIBKO OZHO W3 HUX JIeJIUTCA Ha 5, nHaue 66 aemwioch GBI Ha 5.
AHAJIOTUYHO TOJBKO OFHO U3 HUX MOXET AETUTHCA Ha 4, 3HAYUT, OJHO
13 HUX JieTuTcsd Ha 8, a Apyroe TolbKo Ha 2. ITycTh, HanpuMep, a AeIuT-
cs1 Ha 5. Torga mepebepéM Bce BO3MOXKHBIE d M1 b: a MOXET OBITh PAaBHO
30, 120, 360, 90, a b moxxeT ObITH paBHO 6, 72, 18, 24. IIpocThiM mepebo-
POM BBIAICHSIEM, UTO MOAXOAUT TOJBKO Mapa 90 u 24.

MoxxHO OBUIO TaKKe Cpa3y 3aMETUTh YTO d — JeauTenb unucaa 360,
6onmpmuii 66 (72, 90, 120, 180, 360), 4TO yIPOCTUT ITepebOp BapUaHTOB.

YToObI 060UTHCH 6e3 Tepebopa, MOXKHO CHavasla Zoka3aTh (KaK B IpU-
BeZIEHHOM pellleHuH), 4To 0ba 4ucia Aensarcsa Ha 6 U Apyrux obmux Je-
suTenel HeT (ecyu ObI CYIECTBOBAN €II€ OAWH OOIIUH /AeNTUTeshb, TO Ha
HETO Zie/TnIach Obl PA3HOCTD YHUCEJI, T. €. OH MOT OBITh PaBEeH TOIBKO 11, HO
360 Ha 11 He genutcs). 3uaunut, HO/[(a; b) =6, a Torga, Tak KaK MpOU3-
Be/leHHe HauMeHbIIero 00I1Iero KpaTHOTO BYX YHCesl Ha X HauOOIbIIIi
00Imuii fenuTenb paBHO MIPOU3BEAEHUIO STHUX YHCE, IIOMydaeM, 4TO IIPO-
M3BeZleHre 4rces paBHO 2160, a 3aTeM pellaeM CUCTeMY YPaBHEHUH.

5. Haifgure HOZ(2%° — 1,24 —1).
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Penrenue. 3amMeTuM, YTO PasHOCTb JABYX uuces geautca Ha ux HO/Z.
Torma

20 —1-(2*-1) :HOA(2%* —1,2% —1),
2%0(21°—1) : HOZ (2% —1,2% —1).

Yucno 2%°, oyeBuzHO, B3aMMHO IIPOCTO C HAIIMMM 4uciaMu (06a OHU
HeuéTHble), crefoBatenpHo, 210 — 1: HOJ(2% — 1,23%° — 1). 3amernm,
gyro HO/JI aTux umncen Toxe genurced Ha 210 — 1, Tak kax

290 -1=(220-1)(2*°41) = (2"°-1)(2"%+1) (2*2°+1) : 219 -1,
20 -1=(2"9-1)(2*+2"+1) : 21 ~1.

3naunt, HO/I 3Tux 4ncen u ectsb B TouHocTH 210 —1=1023.

6. Hatijure HaubOMbIIUKA OOLIMEI AeJUTENb BCEX YUCEJ] BHAA p2 -1,
IZie p — IPOCTOe Yuciio, 6onbiee 3, HO MeHblee 2012.

Pemenue. 3amMeTuM, 4To p> — 1 gesuTes Ha 3 IpH M06GOM p, He Jie-
namemMcs Ha 3 (KBaZpat mo MoAy/ao 3 AaéT octaTokK 1-1 snbo ocTaTok
22, 9TO TI0O MOZY/II0 3 OZHO W TO Ke). 3HAYMT, HAIIW YUCIa BCe OyayT
JeTUThCA Ha 3. 3aMeTHM TaKXKe, YTO OHU Bce OyAyT AeMuThCA Ha 8, Tak
Kak p? IIpU Jie/leH|H Ha 8 MOXeT ZJaBaTh TOJILKO 0CTaTOK 1 (OHO cpaBHHUMO
qu6o ¢ 1-1, mubo ¢ 3-3, mmbo ¢ 55, mubo ¢ 77, 94To MO MoAyao 8
OZIHO ¥ TO ke). Ho 3aMeTnM, 4TO GOJIbIlle HU Ha YTO HAII OOLINUH JEeJIUTENb
JEeJUThCS He MOXKET, TaK KaK 52-1=24=3- 8, a 00N IeTUTEND JOIKEH
OBITH MEHbIIIE JTUOO PaBeH KKJOMY U3 YHCEJL.

3HAYUT, UICKOMBIH OOIINH JeTUTeNb — 3TO 24.

IloarorosuTebHBIE 3a4a4U

. Haiimure HOJI uncen 72 u 24.

. Hatigure HOJI uncen 2 u 1921.

. Hatizure HO/I uncen 384 u 288.

. Hatizmre HO/I unicen 787878 u 787878787878.

. Hatigute HOK yucen 12 u 36.

. Hatizute HOK uucen 4 u 2011.

. Hatizute HOK uwncen 120 u 200.

. CKOJIBKO CyII[eCcTBYyeT Mmap HaTypaabHbIX uyrces, HOK KOTOPBIX paBHO
2000?

9. HalizuTe HaMeHBIUIYIO Apo0b, IIPU eJIeHUH KOTOPOU Ha KaXKAYIO

., 35 28 25
U3 pobeit 66’ 165 Y 237 TO/yYAIOTCA HATYpaIbHbIE YUCITA.
10. Ha xakoe 4KcIo U IpU KaKUX HaTypaJIbHBIX 3HAYEHUAX N COKpPaTU-
3n+4
5

2n+5"

ONOUTA, WN =

Ma 1pobb
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11. HarypasibHble 4yucaa m ¥ n B3aUMHO IpoCTH. Kakue 3HaueHUA
MoxeT mpuHUMaTh HOJI uucen m +n u m? —mn +n??

12. IlpuaymatiTe iBa pa3jIUYHbIX HATypalIbHBIX YMCIIA, IPOM3BEAEeHIE
KOTOPBIX EJIUTCA Ha UX CyMMY.

OCHOBHBIE 3a/Ia4YU

1. Kakue 3HaueHusa moxeT npuHumMars HO/(x, x + 2), rae x — HaTy-
pajbHOE YUCI0?

2. U3BectHoO, uTo X, y €N, HO/I(x, y) =13, HOK(x, y) =52. Haiizute
xXuy.

3. HatizuTe Bce mapbl HaTypabHBIX YHCeJI, CyMMa KOTOPBIX paBHa 288,
a ux HO/I paseHn 36.

4. HaliguTe Bce Tapbl HaTypalbHBIX YMCell, CyMMa KOTOPBIX paBHa 667,
a yactHoe oT fgenenua nx HOK Ha ux HO/I paBHo 120.

5. Bce OOBIKHOBEHHBIE MTPABWIbHBIE U HECOKPATHUMbIe APOOH, YUCIU-
TeJIW U 3HaMeHaTeNU KOTOPBIX — JBY3HAUHblE YHCJIA, YIOPAZOYWIU II0
BO3pacTaHuio. Mexy KakKuMu AByMsA IOCJIeZ0BaTeNbHO PaCIOIOKeHHBI-

4
MU JpOOSMH HAXOAUTCS YHCIIO 7?

6. Cpezm OOBIKHOBEHHBIX ﬂp06eﬁ C IIOJIOXKHUTEJIbHBIMMY 3HAMEHATEIIA-

9 97 o
MU, PACIIOJIOXEHHBIX MEXAY YUC/IaMUu % u %, HanguTe TakKyro, 3HaMe-

HaTeslb KOTOPOY MUHUMAJEH.

7. Kakue 3nauenus moxeT npuHumatb HO/I(x, y), ecau U3BeCTHO, YTO
IIpU yBeJnWdYeHuU uucia x Ha 6 HO/I yBenuuuBaercs B 4 pasa?

8. Haiigute HO/I Bcex AeBATHU3HAYHBIX YKCEJ, B 3aIIKMCU KaXXJOr'0 U3
KOTOPBIX Kakzast us 1udp 1, 2, ..., 9 BcTpevaeTcss pOBHO IO OHOMY pasy.

9. Hatigure HO/I uncen 11111111 (8 eauumm) u 11...111 (2012 exm-
HUILIL).

10. Ha kakoe 4YHCJIO U TIPHU KAaKUX HATYPaJIbHBIX N COKpaTUMa APoOb

n?—-1 N

n*+n®—n’+n+1"

n°+n*+4n%+3n24+3n+1
n*+n®+3n2+2n+1

11. Jlokaxute, 9TO ApoOb
TIPU KaKUX HaTypaIbHBIX 1.

12. Yemy paBen HO/I Bcex umcen 4"+2 +52"+! npy maTypasnbHbIX 3Ha-
YEeHUAX n?

HECOKpaTHMa HU

13. IIpy KaKOM HaWMeHbBIIIEM HaTypaJIbHOM N KaXKAasi U3 Apobeit n—-zHi’

3 32
n+4’""" n+33
14. HatypanbHble unciaa a,b u ¢ TakoBbl, uro HOK(a, b) = 60,

HOK(a, ¢) =270. Hatigute HOK(b, ¢).

HecokpaTuma?
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15. HaiizuTte Bce HaTypaJjbHbIe YUC/IA, He NIpeJicTaBUMbIE B BU/Je CyM-
MBI ZIByX B3aUMHO IIPOCTBIX YMCEJ, OTINYHBIX OT €JUHUIIBL.

16. Ha xiieTuaroii 6ymare HapyCOBaH IPSMOYTOJBHUK pa3Mepa m X n,
CTOPOHBI KOTOPOI'0 WAYT I10 JIWHUAM CETKU. Yepe3 Kakoe KOTUYIECTBO y3-
JIOB CETKU IIPOXOJUT 3Ta AUAroHalb M Ha CKOJBKO YacTeil oHa pa3buBa-
eTCA JMHUAMU CeTKH, eCIM: a) M U N — B3aUMHO IIPOCThle HaTypajbHbIe
ymcia, 6) m U n — IPOM3BOJIbHbBIE HATypaIbHBIE YHCIA?

17. o okpyxHOCTU paguyca R xaTuTcsa koneco paguyca r (R, r €N).
B Koseco BOUT IrBO37b, KOTOPHIH, yAAPsACh 00 OKPY>KHOCTb, OCTABJISIET Ha
Hell oTMeTKU. CKOJIBKO BCErO TaKMX OTMETOK OCTaBUT I'BO3/b? CKOJIBKO
pas Kojeco IMPOKATUTCA 10 OKPY>XHOCTH, INpPexJAe YeM IBO3/b IOMNafeT
B y2K€ OTMEYEHHYIO paHee TOUYKy?

18. Ilyctb nq,ng, ..., Nyo— pasjiWyHble HaTypaJbHbIE 4HCIa, CyMMa
KOTOpBIX paBHa 2013. Kakoe Haubosblllee 3HaYeHHE MOXET MIPUHUMATh
HauOOIBIINHA 00U JeIuTeNnb 3ThX 10 uncen?

4.2. OcHOBHasA TeopemMa apudpmMeTHKU. Jeaurenn

IIpuMeps! pelieHus 3aja4

1. Haitaure HOJl u HOK uncen a u b, rae a=28-31°.5.72 ab=2%.32.73,

Pemenue. HOK uncesn — 3To mpou3Be/ieHUe BCeX MPOCTHIX JenuTenen
060UX YHCeN, B3ATHIX B MAKCUMAJbHOW W3 CTeleHel, B KOTOPBIX OHH
BeTpevaroTea B oboux uucnaax. Torza HOK(a; b) =28 -319.5.73 HOJ
YHCesl — 3TO TPOU3BE/IEHNE BCEX TPOCTHIX AeTUTENEN 060UX YUCes, B3s-
THIX B MUHUMaJIbHOM U3 CTENIeHEH, B KOTOPBIX OHU BCTPEYAIOTCsA B 000UX
yuciax. Toraa HO/I(a; b) =2°-32-72.

2. JIOKa)KHTe, YTO COCTABHOE YHCJIO N BCEr/ia UMEET JeIUTe b, He O0JIb-

mui /n.

Pemrenue. OT IIPOTHUBHOTO: IIyCTh BCE AEJIUTE/IN YUCaa n Goblire V1.

Bo3bMEM ZiBa TaKUX JEIUTENA: d U %- Na,n g OyayT Gonbie 4/n. Torga
n=+vn-vyn<a- g = n. Ilonyyaetcs, uyro n < n. Ho 3To mpotuBopeuue,
3HAYUT, Hallle IIPeAIoNoKeHe HEBEPHO, T.e. HalAETCa Tako! JenTenb
quCIa N, YTO OH He OyZeT MPEBOCXOUTD /1.

3. JlokaxxuTe, 4TO YMCJIO ABIAETCA KBAZpPaTOM HATYpaJIbHOTO YHCIIA
TOT/ZIa U TOJIBKO TOT/A, KOT/ZIa Y HETO HEUETHOE YUCIIO JeTUTeNEN.

Pewenrue 1. Bce pgenuTenu HaTypaJbHOrO YMC/IA N pa3bUBAOTCA HA IMa-
PHI TaK, 9TO IPOU3BEJEHUE JeTUTeNeN KaK/J0U apsl paBHO n. TaKUM 06-
Pa3oM, KOJIMYECTBO JeIUTeNIel JaHHOTO HAaTypaabHOI'O YKcjIa YETHO, 3a
HCKJTIOUEHUEM CJIydasi, KOrZia B OZHOU mape oba 4uciaa coBmazawT (ode-
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BHU/THO, UTO OOJIbIIIE OJHOUM TAKOU Maphl OBITH HE MOXKET). B aToM ciydae
YHCJIO N PABHO IIPOM3BEAEHUIO IBYX OJWHAKOBBIX JIeJIUTENIEH U3 3TOH Ia-
DBl, T. €. ABJISETCSI TOYHBIM KBaZPaTOM.

Pewenue 2. TIycTh YKCIO N 3aTIMCAHO B KAHOHUYECKOH dhopMme:

_ %1 0o Qg
n=p; p,y pk .

fACHO, 4YTO YMUCJIO N ABJAETCSI TOYHBIM KBaZIlpaTOM Torga W TOJIbKO TOrzAa,
Korza BCe IIOKa3aTeJIu cTerneHen a;, B KOTOPbIX BXOZAT B Pa3jIOXKE€HHE

o . _ 2 _ ay Oy 7%
pocTbie MHOXUTeMH, 4€THbL. (Ecmu n=m* u m=p,'p,*>-...- p.*, To
2ay 20, 20 o o
n=p;'py > ...-p; -) C APYrow CTOPOHBI, KOIUYECTBO JAETIUTENEN IUC-

man paBHo N = (a;+1) - (ay+1) - ... - (@, +1). 13 aT0#t dopMmynsl ciie-
AyeT, YTO YUCJIO AenuTeseil N HeUéTHO TOrJa U TOJIbKO TOTZA, KOrZa BCe
gmucaa ay, ..., 0, Y€THHI, YTO U TPebOOBAIOCH JOKA3ATh.
4. Hatizute Bce HaTypasbHBle 4MCiIa, HMocueHAd nudpa KoTopbix 0O
¥ KOTOPBIE UMEIOT POBHO 15 pasin4YHBIX HATYPalIbHBIX JeluTeei.
Pemenne. Bocronb3yeMmcst GOpMYIION O KOJTHMUECTBE AeTUTeNeH Y Juc-
J1a a, ecyiu a =p‘111p§‘2 *...*pyr. KomuyecTBo fenuTeneii paBHO

(07 +1)-(ay+1)-...- (o, +1).
Torza B HallIEM CJIy4ae UMEeEeTCs TAKOe PABEHCTBO:
(;+1) - (ay+1)-...-(a,+1) = 15.

3aMeTHM, YTO KaXK/Jas CKoOKa B TPOU3BEIEHUH He MEHBIIIE BYX, IIO3TOMY
CKOOOK MOKET OBbITh TOBKO ZIBE, TPUYEM OHA M3 HUX paBHa 3, a fipyras 5.
Torza B pa3oKEeHUU HAIIETO YMC/IA UMEIOTCA TOMBKO ZIBA MMPOCTBIX MHO-
JKUTEJISI, OAUH BO 2-U CTENEeHU U OJUH B 4-1 CcTelleH!. 3aMeTHM, YTO Hallle
yycso genuted Ha 10 (Tak Kak oHO koH4YaeTcss Ha 0), a 3HAYMT, JeJIUTCSI
Ha 2 ¥ Ha 5. DTO 03HaYaeT, UTo ZiBa IIPOCTHIX MHOXKUTEJIA B HAIlleM YHCIe
U eCTh /IBOMKa U MATEpKa. Torga 4ruciao MOXKeT OBITh TOMbKO JBYX BU/IOB:
22.5% ynm 24- 52,

IloaroroBuTebHBIE 3a5a4U

1. PasnoxuTe Ha NpoCTBle MHOXWTenu yucaa 111, 1111, 11111,
111111,1111111.

2. [IpousBesieHne ByX HaTypajabHBIX YHcCesl, KQXKA0e U3 KOTOPBIX He
Jenutcd Hanesno Ha 10, pasHo 1000. HatizuTte ux cymmy.

3. CymiecTByeT JIM 1[eJI0€e YKCII0, TPOU3BeIeHre IUPP KOTOPOTO PaBHO
2000? A 2010? A 2012?

4. CKONMBKO JBOEK IIPUCYTCTBYET B PA3JI0KEHUM Ha IIPOCTbIe MHOXKHUTE-
i arca: a) 5!; 6) 20!; B) n!?
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5. Jloka)kyTe, YTO YUCJIO ABJAETCA KBAApaTOM HATYpaJbHOTO YHC/IA
TOT7ZIa ¥ TOJIBKO TOTZA, KOTZja KAXX/IBIN €T0 IIPOCTOMH JeJIUTENb BXOAUT B €TI0
pasyioxKeHue B YETHOM CTEIEHHU.

6. JlokaXuTe, YTO MIPOU3BEAEHIE TIEPBBIX N IIPOCTHIX YKCET HE SIBJISAET-
Cs1 TIOIHBIM KBaZIPaTOM.

7. HalijuTe KOIMYeCcTBO HaTypasbHBIX JenuTeneil y umucia: a) 10;
6) 20; B) 500; ) 2000; 1) 56™.

8. Halizure cyMMy HaTypajbHBIX JenuTeneil y yucaa: a) 10; 6) 20;
B) 500; ) 2000.

OCHOBHBIE 3a/Ia4YU

1. MHOXeCcTBO A COCTOUT U3 HATypalIbHBIX unces. KonmnyecTBo ynucesn
B A Gonbiiie cemu. HaumenbIiiee obiiee KpaTHOe BCeX 4Yucen U3 A pas-
HO 210. [Ins1 o0BIX ABYX YMceT U3 A X HauOOJbINIUHN OOIUN ZeTUTETh
6osbine eAMHUIEL. [Ipon3BeZieHre Beex yucen u3 A genurtcs Ha 1920 u He
ABJIAETCA KBaJpaToOM HUKaKOIo Iiesioro unciaa. Haliure Bce uucia, U3 Ko-
TOPBIX COCTOUT MHOXKECTBO A.

2. HatiiuTe HauMeHbIlIee HAaTypaJbHOE YUCJIO N, A1 KoToporo 1999!
He zeauTca Ha 34".

3. JlokaxkuTe, YTO HEYETHOE YUCJIO, ABJIAOIICeC IPOU3BeICHUEeM N pas-
JINYHBIX TIPOCTBIX COMHOXKUTeNIEeN, MOKHO IPEACTaBUTh B BU/IE PAa3HOCTHU
KBa/[paToB /IBYX HaTypaJbHbIX YMCEJ POBHO 21 Pa3IMYHBIMU CIIoco0a-
MHU.

4. OmpezenuTe, Ha KaKyl HauOOJBINYI0 HATypaJbHYIO CTETIEHb YKC-
na 2007 mgenutca 2007!.

5. Haligure HauMeHbIllee HaTypaJIbHOE YUCJIO, ITOIOBUHA KOTOPOTO —
KBa/[paT, TPETb — Ky0, a MATas 4acTh — IATAsA CTEIEHb.

6. HatizuTe BCce HaTypaJbHbIE YKUCIA, KOTOPBIE AeNATCSI Ha 42 Y UMEIOT
POBHO 42 HaTypaJIbHBIX JEJIUTENA.
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JluarHocTudyeckasa pabora 5

1. PemuTe B 1[eJTbIX YMcaax ypaBHeHue (x —y)(y+1)=11.

2. HalizuTe Bce mmapbl HaTypaabHBIX YHCeJ, CyMMa KOTOPBIX PaBHA UX
YABOEHHOMY IIPOU3BE/EHUIO.

3. PemuTe B HaTypa/lbHbIX YMCIaX ypaBHeHUe x! — 2= y2,

4. PemuTe B Ie/IBIX YHCIaX ypaBHeHue 25 + 7 = y2.

5. PemuTe B IIe/IbIX YHCAaX ypaBHeHHe y* = x2 + x.

KpaTkas TeopeTudeckas clipaBKa

B sToM maparpade Bce umca Ijesible, €CIM He OroBapUBaeTcs IIpo-
THBHOE.

YpaBHeHue Buza f(x,y,...) =0, mepeMeHHbIE B KOTOPOM CYUTAFOTCS
I[€IOYMCIEHHBIMY, HAa3bIBAETCS YPABHEHUEM 8 UeJiblX UUCAX YIU OUOPaH-
moevim ypasHeHuem. Habop 11eJ0YNCIeHHBIX 3HAYEHUH [TepEMEHHBIX, IIPU
MIO/ICTAHOBKE KOTOPBIX B YPaBHEHUE MOTYyYAETCS BEPHOE PABEHCTBO, HA3bI-
BaeTcA peuleHueM ANOGAHTOBA YPaBHEHU.

IIpumep. YpapHeHue x>+ y? — 22 =0 — gruodaHToBO ypaBHeHUe (ec-
JI CUUTATh, YTO IlepeMEHHBIE MOTYT IIPUHUMATD IIeJIOYNCIeHHBIE 3HaYe-
Hus). Habop (3, 4, 5) — oHO U3 ero pemeHui.

YpaBHeHUE BUZA

ax+by =c @))

Ha3bIBAETCS JIUHElHbIM 0UOHAHMO8bIM ypasHeHueM. OUeBUHO, UYTO Ta-
KOe ypaBHEHHE MMeeT PEIIeHUs B IeJbIX YUCIaX TOMbKO TOrJa, KOraa
c¢:(a;b). OgHako BepHO U obpaTHOe yTBepxaeHMe: ecmu c: (a;b), To
ypaBHeHue (1) MMeeT IeJIOYMCIEHHbIE PellleHus. B 3TOM ciiydae MOXKHO
paszenuth 06a KoddduimeHTa U cBOOOAHBIN WieH ypaBHeHUA Ha (a; b)
Y pellaTh IOoMyYeHHOe Golee IPOCTOE YpaBHEHHE.

Eciu mapa aucen (xg, ;) ABISETCSA PEllleHreM TaKOTO YPaBHEHUS, TO
BCE €ro PelIeHys] MOXKHO MOJTyYUTh 10 GOopMyIaM

x=xo+k —5
Yy=Yo—k- (a?b)

! Hanomuum, 4to yepes (a; b) unorzga o6ozunavaror HOZ[(a; b).
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OO6BIYHO YKa3aHHYIO IIapy pelleHu HaXoAAT II0A60pOM, IIOZCTABIIAI BMe-
CTO OZHOM IepeMeHHOU OCTaTKU OT JesleHHs Ha KO3GOUIMEHT IIPH ApY-
TOM.

B pelleHuu ypaBHEHHUI B LIJBIX YHCJIaX [TOMOTAET pa3joKeHUE Ha
MHOXUTENU OFHOM U3 YacTel, 0cOOEHHO eyl B APYTOi YacTH OKa3bIBa-
eTCs IIeJI0e JHCIIO.

3avacTyro Ay pelleHus AU0dAHTOBBIX YpaBHEHUH TpeOyroTcs Gosee
TOHKHUE PacCy)XJeHUs, CBSI3aHHBIE C JeTMMOCTBIO, IepebOpOM OCTAaTKOB,
OLleHKaM{ 4YacTel YpaBHEHUSA, TOXKAECTBEHHBIMU INPe0OpPa30BaHUAMU
T I

IIpuMepsl pelieHus 3a4a4

1. PemnTe B 1e/IbIX YMCIax ypaBHeHUe Xy +2x +3y =7.
Pewuenwue. [IpescraByMm JIeBYIO YaCTh yPaBHEHUA B BUZE Xy +2x+3y =
=(x+3)(y+2)—6, mocye yero ypaBHeHHe PUOOPETAET BU/

(x+3)(y+2) =13.

Ecinn x v y — nesble yucsia, TO MHOXKUTENIU X + 3 U y + 2 TaKkKe JOKHBI
OBITDH IIE€JIBIMU.

Ywucno 13 packiazbiBaeTcss B IPOU3BEIEHUE TIEIBIX YHCET YeThIPbMS
pasnmuyHbIMU criocobamu: 13=1-13=13-1=(-1)-(-13)=(-13)-(-1).
[TosToMy Bce pelieHUsA JJAHHOTO YPAaBHEHUS B IIeJIBIX YHCIAX MOMYYaroTCs
U3 CUCTEM

y+2=13, |y+2=1, y+2=-13, |y+2=-1

Pemas nx, momyyaem otBeT: (—2,11), (10, —1), (—4, —15), (—16, —3).

2. Pemrvte B 11€JTBIX YKCIax ypaBHeHUe 3x + 2y =7.

Pemrenue. [TozcTaBUM BMECTO X OCTaTKH OT JieIeHUSA Ha KO3pPUIMEHT
npu y, T.e. Ha 2. Eciu nogcraButh x = 0, 3HaYeHUe y IoIydaeTcd Helle-
JIBIM, @ €CJIW TO/JICTaBUTb X =1, To y = 2. Takum obpa3om, HaliZIeHO OZHO
peliieHre 3TOro ypaBHeHus — mapa (1, 2), a 3HauuT, o61re GopMyJIbl AT
peleHui 3TOT0 YpaBHEHUS UMEIOT BT

x =142k,

y=2-3k (k € 7).

l'eomeTpuyecku pellleHUa ypaBHeHUA (1) CyTb KOOpPAWUHATHI IIeI0YKC-
JIEHHBIX TOYEK, Yepes3 KOTOpbIe IIPOXOAUT IIpsAMasd, 3aZlaBaeMas 3TUM ypaBs-
HEHUEM.

3. PemuTe B Ile/IBIX YMCIAX ypaBHeHUe x2 +x +1=y2.
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Pemrenue. PaccMoTpuM ypaBHeHHe x2 + X + 1 — y2 =0 kak KBazpar-
—1+/4y2 -3
2
LIeJIBIM YHUCIOM, HEOOXOAUMO, YTOOBI 4y2 — 3 OBUIO TOYHBIM KBaZpaTOM,
asTo BepHO TONMBKO IpH Yy =+1 (4y? —3=2> & 2y —2)2y+2)=3 &

S y=1lz=F1lwm y=-1, z==%1).

Ortser. (—1, —1), (0, —1), (-1, 1), (0, 1).

4. PemmuTe B HaTypaJbHbIX YKCIax ypaBHeHue 4* + 37 =57,

Pemrenue. PacCMOTPUM OCTaTKH, TOTYYAOIHECS TP AeJIEHUHN 00enx
yacTell ypaBHeHuUdA Ha 4. [IpaBasd yacTh NpU HaTYpPaJbHBIX 3HAYEHUAX Z
ZJaéT oCcTaToK 1, a jieBad 4acTb MOXET JlaBaThb OCTaTKU 1 NpU 4ETHBIX 3Ha-
YeHUSIX y U 3 IIPU HEUETHBIX 3HAYeHUsIX Y. TakuM 06pa3oM, TOTBKO YET-
Hble 3Ha4eHHUA Y MOTYT BXOAUTH B pellleHusA JaHHOTO ypaBHeHud. [IycTb
y =2k, rme k — HaTypaJbHOE YUCIIO.

PaccMOTpUM OCTaTKH OT JieJieHus: 00enx JacTeil ypaBHeHHs Ha 3. Bbl-
paxxeHue 4* faéT Ipu JesieHNH Ha 3 oCcTaToK 1, a 5° mpy 4éTHEIX 3HAYeHU-
AX 2 IA€T OCTaTOK 1, a IpU HeYETHHIX 3HAYeHUAX 2 — OcTaToK 2. [ToaTomy
TOJIPKO YETHBIE 3HAUEHUs Z MOTYT BXOJAUTH B pelleHus. [Iycts z = 2I, e
[ — HaTypanbHOe yuciIo.

VI3 NCXOZHOTO YpaBHEHU:A, IEPEHOCH B IIPaByIo 4acTh 37 M pacKIazbl-
Bas 1Mo popMyJie pasHOCTH KBaJpaToB, momydaeM 4* = (5! — 3%) (5! 4 3F).

Kaxzplli 13 IOTy4YeHHBIX MHOXKUTeJIeH [JO/DKEeH ABIATbCA HeOoTpUlia-
TeJIbHOM CTeNeHbIO YnciIa 2, IIOCKOIbKY B Pa3/IoKeHUH UX IPOU3BeAeHUA
Ha MPOCThIe MHOKUTEIU IIPUCYTCTBYIOT TONBKO ABOKKU. ViMeeM

HO€e OTHOCUTEJbHO X. Torma x = . ,Z[JIH TOrO 4TOOBI X OBUIO

5'+3k =25,

513k — o, npudéM s > t.
CJIOXWB 3TU ypaBHeHHMs, moydaeM 2 - 5! = 2¢ - (2571 4 1). [TocKonbKy B pas-
JIOXXEHUE JIeBOM 4acTU Ha IIPOCTble MHOXXUTEIU 2 BXOJUT B CTelleHHU 1,
a B pasJioKeHue MpaBoil yacTu — B crenenu t (6o 2°7' 4+ 1 — HeyéTHOE
YHCIIO, @ 3HAYUT, B €r0 Pa3J0oKeHUU Ha IIPOCThle MHOXKUTENIU HET JBOEK),
nonydyaeM t=1u

5l =27t 41. ()

VMmeeMm ypaBHeHUE 5! —3k=2 (a0 BTOpO€ ypaBHEHUE CUCTEMBI), U3
KOTOPOTO, TlepebpaB OCTaTKU OT JieJieHUs: 00enx JacTel ypaBHEHU Ha 3,
MoJIy4aeM, 4To [ — HeYETHOE YHCIIO.

[MepenuieM ypaBHeHue (*) B Buge 25 = 50 —1, oTKyza mipu [ > 1 mo-
aydaem 2° ' =(5—1) (Gl L D) BTopast ckobKa SBISETCS CyM-
MO¥i [ HEYETHBIX CJIaraeMbIX, T. €. HEUETHBIM YUCIOM, OGOIBIINM 1, KOTOpOe
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He MOXeT BXOJWUTb MHOXKUTeJeM B IIpOM3Be/leHHe, PaBHOE TOYHOH cCTe-
IeHu ABOWKU. 3HauuT, [ =1, a Torza u k = 1. OKOHYaTeJIbHBIM OTBETOM
SIBJIIETCS €IMHCTBEHHAS TPOMKa uncen (2, 2, 2).

3ameuaHue. 3aMETUM, YTO €CJTH XOTA OBI OIHA U3 TIEPEMEHHBIX TPUHU-
MaeT OTpHIIaTeNbHOE 3HAUEHUE, TO PABEHCTBO HE MOXET OBITh BEPHBIM.

I[Tyctb, HanipuMep, x < 0. Torga 3amumem yucio 4 + 37 B Buze Heco-
KpaTHMOH Apobu 1 3aMeTHM, YTO 3HaMeHaTeslb 3TOW Apobu JenuTcsa Ha
CTeIleHb YeTBEPKU. B TO ke BpeMs B IIPaBOii YaCTU PaBEHCTBA CTOUT JINOO
I[eJI0e YUCIIo, TUb0 HecokpaTumasi Ipobb CO 3HaMeHATeIeM, PAaBHBIM CTe-
MEHU [ATepKU. TakuM 00pa3oM, paBEHCTBO HE BHIIOJHEHO. AHAJIOTUYHO
paccmaTpuBaetcs caydail y <O.

TeM camMBIM ypaBHEHUE PELIEHO He TOJNBKO B HATypaIbHBIX, HO U B Iie-
JIBIX YU CJIax. 1 1 1

5. Pemiute B HaTypasIbHBIX 4MCIaX YpaBHEHUE o + y + = 1 mpu

x<y<z.
o 1 1
Pertenue. Hau6onbias us gpobei, T. e. > He MeHble 3. Torma x=2
win x = 3. [logcTasiaa B UCXOLHOE ypaBHEHUE, IolydaeM /Ba ciydasd,

pasbrpaeMbIX aHAIOTHYHO.
OtBert. (3; 3; 3), (2;3;6), (2;4;4).

IloarorosuTesbHBIE 3a4a4U

1. HaliguTe Bce mapsl HaTypajbHBIX Ylcell, Pa3HOCTb KBalpaToB KOTO-
PBIX paBHa 5.

2. HaiiuTe Tpu NOAPSZ UAYLINX LIEJIBIX YUCIa, CyMMa KyOoB KOTOPBIX
paBHa Ky0y CIeAyIoIero 3a HUMU YUCIIA.

3. Jlokaxure, 4TO mpamasd 4x + 6y — 7 =0 He IPOXOAUT depe3 TOUKH,
06e KOOpAMHATEl KOTOPBIX — IIeJIble YHCIIa.

4. PemnTe B LIeJIBIX YUC/IAX YPABHEHUE X + Y = XY .

5. PeluTe B ILeJBIX YKC/IaxX ypaBHeHHE (X + y)(x —2y) =7.

6. PemnTe B HaTypaJbHBIX YKMC/IaX ypaBHeHHe x2y2 + x? + y? =1969.

1 7
7. Pemiute B HaTypalbHbIX YUCIaX YpaBHEHUE X + — =3

3
y+3
8. PemnTe B HAaTypasJbHBIX YMCIaX ypaBHeHUE Xy (x + y) =120.
9. PemuTe B Ie/bIX YUCIAX ypaBHeHHUE X2 +4xy +13y2 =59.

OcHOBHbIE 3aa49u

1. PeminTe B HaTypaJbHBIX YUC/IaX ypaBHEHNE 1 + i_ i.

x y 239
2. Pemute B HaTypajbHBIX YMCIaX YPaBHEHUE X + y = x?— Xy + yz.
3. PemurTe B 1esbIx yncaax ypaBHeHue x(x+1) =4y (y +1).

4. PemyTe B HATYpaJbHBIX YMCIAX ypaBHeHHe X2 + 3x +5=y2,
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5. PemuTe B Ile/IbIX YMCIaX ypaBHeHHe 3x2+1=5y.

6. PemuiTe B IIe/IbIX YHCAAX ypaBHeHHe 3% =1+ y2.

7. PelyiTe B HATYpaAbHBIX YHCIAX ypaBHeHUe 3° + 55=y?2,
8. Pemrnite B HaTypasbHBIX YHCIaX YpaBHEHUE

3x%+12xy +10y? = 2012.

9. PeminTe B HaTypaJbHBIX YMCIaX ypaBHeHHE

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

4x?+12xy + 7y = 20009.

PenyTe B HaTypaAbHBIX YMCIaX ypaBHeHue x> +9y? =2011.
Pemure B HaTypasbHBIX YMCjIaX ypaBHeHUE

x*+10xy —5y* = 2012.

PemuTe B HaTypa/IbHbIX YUCIAaX ypaBHeHHUe 2X + 3 + 4% = y2,

PemuTe B HaTypaJbHBIX YUCIAaX ypaBHEHHUe x° + 7y =y° + 7x.
PemmmTe B 1IeJIbIX YKUCIaxX ypaBHeHUe 2¥ — 2 =2016.

PewmnTe B 1jeIbIX YMcCIaxX ypaBHeHue 1+ x + X2+ x3=27.
PemuTe B HATYpaIbHBLIX YHCIAX ypaBHeHHe x! — 1= y2,
PelyTe B HATypaAbHBEIX YHCIAX ypaBHeHHUe x! + 12=y?2,
PermuTe B Ie/IbIX YKcCaaxX ypaBHeHue 3¥ +7 =27,

Pemrure B HaTypasIbHBIX YUCJIaX ypaBHeHUE X7 = y*.



§ 6. HepaBeHcTBa U OLl€HKU
B 3a/la4ax TEOPHUH YHCesa

JuarHoctudeckas pabora 6

1. TIlepex kaxaeim u3 yucen 22,23, ..., 26 u 50, 51, ..., 60 Tpou3BoIb-
HBIM 00pa3oM CTaBAT 3HAK IUTIOC WK MUHYC, TIOCJIE Yero K KaXAOMy U3
00pa30BaBIIMXCSA YHCE MTePBOro Habopa MpHUOABIAIOT KaXKJoe U3 obpa-
30BaBIINXCS YKCEJ BTOPOTro Habopa, a 3aTeM Bce 55 MOoMy4eHHBIX Pe3yiib-
TaTOB CKJIAJbIBAIOT. KaKkylo HAaMMEHBIIYIO 10 MOZY/II0 CyMMY MOXKHO IIO-
JIVYUTH B UTOre?

2. JlokakuTe, 4TO MPOU3BeAeHNE BceX UM HATYPaJbHOTO YHCIA He
IIPEBOCXOAUT CaMOI'0 3TOT'O YHCJIA.

3. I[IpousBezeHre 1Udpp HEKOTOPOrO HATYPAJIbHOTO YMCIA X PABHO
85x — 169186 u saBisgeTCSa HEYETHBIM 4rcaoM. HalauTe x.

4. KBaZipaT HEKOTOPOTO MOJIOXKUTENbHOTO yncaa umeeT Buz 0,9...9...,
T/le KOJTM4YEeCTBO JIEBATOK MOCJIe 3anmATou paBHo 2012. JIokaKuTe, 9TO caMo
qucyio umeet Buz 0,9...9..., Te KOJIUYECTBO JIEBSATOK IIOC/Ee 3alsITOM He
MeHbIe 2012.

81
5. Kakoe HauMeHbIllee 3HaUeHVE TTPUHUMAET BBIpAXKEHUE X + ~ pH
MOMOKUTENbHBIX X?

KpaTkas TeopeTudeckas crpaBKa

[Tpu pemenun 3aza4 6GBIBAIOT MOIE3HBIMU IIOHATHE CpeiHero apudme-
TUYEeCKOTO Y HepaBeHCTBO O cpefHEM apU(MeTUIeCKOM U CPeZHEM Teo-
MEeTPUYECKOM.

Omnpegenenue. CpedHUM apudmemuueckum HECKOIBKUX YKCEN Hasbl-
BaeTCs CyMMa 3TUX YKCET, IeJIEHHAsA Ha UX KOJIUYEeCTBO.

CpedHum 2eomempudeckuM TIOOKUTENbHBIX YHCEN dy, ..., dj Ha3biBa-
eTcst YueIo K/ag - ... ay.

HepaBeHcTBO 0 cpegHeM apudpMeTHIECKOM U CpeJHEM T€OMETPH-

geckoM. CpedHee apugmemuueckoe HECKONbKUX NOJIOHCUMESILHBLX UUCeT. He

atta
MeHblLe UX cpedHe20 2e0Mempuueckozo, m. e. — = %/a; .. ay. Pa-

8eHCmB0o docmuedemcs 8 MoM U MOJIbLKO 8 MOoM cayude, K020a 8ce Uucad
pasHbL.
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ZlocTaTOYHO YacTO BCTPEvarTCsA 33/lavud, rzae TpebyeTcsd HAWTHU Hau-
6osbiiee (WM HaUMeHblIee) 3HAYEeHHe KaKOU-TUOO BeauuyuHbl. B aTOM
cjiydyae pelieHue ¢ HeOOXOAUMOCTBIO COJIEPKUT /IBe YacCTH.

1. /loka3aTeabCTBO TOTO, YTO BETUYUHA IOCTUTAET IIPUBEAEHHOTO B OT-
BeTe 3HaueHUs1 (0OBIYHO 3TO MPOCTO IIPUMED).

2. Jloka3aTenbCTBO TOI'O, YTO 3HAYEHHE BEIUYMHBI HE MOXKET OBITh
6osbIne (COOTBETCTBEHHO MEHbIIIE) YKa3aHHOT'O B OTBETE.

6.1. Cpeanee apudpmerudeckoe. HepaBeHCTBO O cpeJHUX

IIpuMepsl pelieHUs 3aja4

1. JlokakuTe, 4TO cpefHee apupMeTHIeCKOe /JBYX HEPaBHBIX UHCE

6OJIBIJ.I€ MEHBIIIETr'0 YKcjia U MEHBIIIE 6OJIBIJ.I€1"O qucsia.
a+b<b+b_b a+b>a+a
2 2 Mg 2

Pemenue. ITycts a <b. Torga =a, 4To
U Tpe6OBaIOCh JOKA3aTh.

2. Kakoe Haubosblilee 3HAU€HUE MOXKET IPUHUMATh NPOU3BEAEHUE
ZIByX TIOJIOKUTEJbHBIX YKCeJI, €CJIM UX cyMMa paBHa 10?

OtBer. 25.

Pemrenue. O603HauMM JjaHHbBIe yucia a u b. Ilo yeroBuro a + b= 10.

Torza o HepaBEHCTBY O CpeAHUX v ab < % =5, otkyza ab < 25. Ilpu

a=Db =5 paBeHCTBO JOCTUTAETCA.

3. [IpousBezieHNE TONOXKUTEIBHBIX YACEN dq, doy, ..., d, PaBHO 1. JloKa-
xure, 9To (a; +1)(ay+1)...(a, +1) = 2".

Pertenue. [IpyuMeHUM HEPABEHCTBO O CPEAHUX K KaKZOU CKOOKe:

14,
4> Ta o 1+a > 2ya. Tonysam (1+a,)(1+az)...(1+a,) =

=2/a;-2/a;-...-2,/a,=2"/a;a,...a, = 2", uTo u TpebOBaIOCH AOKa-
3aTh.

4. [IBe xomaHgsl KBH y4acTBYIOT B UTpe U3 YETHIPEX KOHKYPCOB. 3a
KaXXZBI KOHKYPC KaXK/BI U3 MIECTU CyZled BBICTABJISIET OIIEHKY — IIEJI0e
yucsio ot 1 10 5; KOMIIbIOTEp HAXOAUT cpefiHee apudpMeTHIeCcKOoe OIIEHOK
3a KOHKYPC M OKPYIJIIET €ro C TOYHOCTBIO ZI0 ZecCAThIX. I[lobGeauTesnb
OTIpeZiesIIeTCSA [0 CYMMe YeTHIPEX MONTyYeHHBIX KOMIIBIOTEPOM 3HaUeHUM.
MoeT 11 oKa3aThCs, YTO CyMMa BCEX OLIEHOK, BBICTABJIEHHBIX CYAbAMU,
y TIpourpaBiieli KOMaH/bl OOJIbINE, YEM Y BHIUTPABIIIEH?

OtBeT. Takoe MOXKeT CIy4YUTHCA.

Pemenue. [IycTh olleHKU cyzied Ayid epBoi KOMaH/BI 32 KaXK/bl U3
TIepBBIX TPEX KOHKYPcoB — 3; 3; 3; 3; 3; 4, 3a ueTBEPTHI — 3; 3; 4; 4; 4; 4,
a [71s1 BTOPOY KOMaHZBI 3a Bce KOHKYpchl — 3; 3; 3; 3; 4; 4. 3HaueHUs, T0-
JlydeHHbIe KOMITBIOTEPOM /s TIEPBOM KOMaHzAbl, — 3,2; 3,2; 3,2; 3,7. 3Ha-




46 8 6. HepaBeHCTBa U OlLIeHKU B 33/ja4axX TeOPUHU YuCes

YyeHus, MOoJIydeHHble Ay BTopol, — 3,3; 3,3; 3,3; 3,3. IlepBas xomaHza
nmobeawta co cyérom 13,3 : 13,2. [Ipu 3TOM cyMMa OLIEHOK, BBICTaBIEHHBIX
CyapsIMU IepBOM koMaHze, — 79, Bropoit komanze — 80.

5. B BepmmHax 100-yrosnpHuKa paccTaBjeHbl YUCIA TaK, YTO KaXKA0e
PaBHO cpefHEMY apuUPMeTHYECKOMY CBOMX coceZieil. JJoKaKuTe, 4TO BCe
OHU paBHBI.

Pemienue. PaccMoTpuM HauMeHblIee U3 Bcex yucesn. OHO paBHO cpej-
HeMy apubMeTHIECKOMY CBOUX COCe/lel, KaXKI0e U3 KOTOPhIX He MeHbIIe
HETO, HO TaKOE€ MOXET OBITh TOJIBKO B TOM CJIy4ae, eCIM COCeJHUE YHCIa
paBHBI JaHHOMY. TakuM 06pa3oM, COCeZHIE YHC/Ia TAK)Ke HAUMEHBIIINE U3
BCeX 4uCeJl, a 3HAUUT, U UX COCeZU UM paBHBHL. [Iposo/mKasa aTo paccyxae-
HUe, MBI JOK&XeM, YTO Bce yucia B BepurHax 100-yrosbHUKa paBHBIL.

IToaroTroBUTEILHBIE 3a4a4H

1. Jloka)xuTe, YTO JJI JTIOOBIX YHCeN X, Y BBIIOMHAETCS HEPaBEHCTBO

x*+y?
T ZW

2. JToKa)XUTe, YTO JJIs JII060T0 TTOIOKUTENBHOTO YHCIA d BBITOTHAETCS
1
HEPABEHCTBO a + =2

3. JlokaxkuTe, 4TO JJI JIOOBIX HEOTPULIATETHHBIX YUCEN X, Y, Z,t BBI-
x+y+z+t

TIOJIHAETCA HEPaBEHCTBO ———— > {/XYzt.
4. JlokaxuTe, 4TO AJIsA THOOIX TIONOKUTENbHBIX 9UCENT X, Y BBITIOMHAET-
1,1 4
cs HEpaBEeHCTBO — + — = .
X Yy  x+y

5. JIOK&yKUTe, 4TO JJIsI JIFOOBIX HEOTPUIIATENbHBIX YUCEN X, ¥, % BBIIOJ-
HseTcsa HepaBeHCTBO (x+ y) (y +2) (z+x) = 8xyz.
6. JIoKayKuTe, YTO AJIs1 JIIOOBIX HEOTPUIATENbHBIX YKCEN X, Y, Z BBIIIOJ-

X Yy Z
HSIETCsI HEPABEHCTBO ; + X + X =3.

7. VI3BeCTHO, YTO INpOM3BeJeHHE [BYX IOJOXUTEIbHBIX YMCEN paB-
HOo 16. Kakoe HauMeHblllee 3HaUeHUe MOXKeT IPUHUMATh UX CyMMa?

8. Moxet su cpesiHee apupMerndeckoe 10 IETBIX YUCET PABHATHCA
566,237

9. Cpegnuii poct mecTd Apysed— 1,2 M. PocT caMOoro HU3KOTO U3
Hnx — 1,1 M. KakoB cpesiHUI POCT OCTATbHBIX MATH?

10. CpeaHuii BO3pacT OAUHHAAIATH UTPOKOB GyTOOIHHON KOMaH/BI —
22 ropa. Bo BpeMsa MaT4a OAWH M3 UI'POKOB IIOMYYWI TPAaBMY U YIIEN C II0-
sia. CpeHUM BO3pacT OCTaBIIMXCA Ha TI0Jie UTPOKOB CTasl paBeH 21 rogy.
CKOJTBKO JieT PpyTOOTUCTY, TONYIUBIIEMY TPABMY?

11. B copeBHOBaHUU y4acTBoBaiu 50 cTpeskoB. IlepBrIil BHIOWT 60
OYKOB; BTOpOil — 80; TpeTHii — cpeiHee apudMeTHIECKOE OUYKOB IIEPBBIX
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JIBYX; YeTBEPTHI — cpejHee apuPpMETHUIECKOE OYKOB IEPBBIX TPEX. Kak-
JBIY CenyroIuil BEIOWT cpefiHee apudMeTHIecKoe OYKOB BCEX MIPeJbIy-
muXx. CKOTBKO OYKOB BHIOWI 42-1 CTPEToK?

12. TlpousBezseHUEe MOIOKUTENbHBIX YUCENI Ay, do, ..., d, PaBHO 1. Jlo-
KaXKUTeE, YTO UX CyMMa OOJbIIle WM PaBHA N.

OcHOBHBbIE 3aa49u

1. JlokakuTe, 9TO /JIs1 TFOOBIX YHCEJI X, Y, Z BBIIIONHAETCS HEPaBEHCTBO
24 24,25
x“+y +z° = xy+yz+zx.
2. JIoKaXKuTe, YTO JJ151 IFOOBIX YHCEN X, Y, Z BBIIIOTHAETCS HEPABEHCTBO
41 A4 s
X"y 2" = xyz(x+y+2).

3. JlokaxkuTe, 4TO AJis TF0OOTO HEOTPUIATENBHOTO YKCIA X BBITOJIHSI-
eTcsl HepaBeHCTBO 3x° +4 > 6x2.

4. Cpennee apudpMeTHUECKOe JeCATH PAa3NYHBIX IOTOKUTETbHBIX
IesbIx qyrcest paBHsAeTcsa 10. YUeMy MOXKeT paBHATHCS HauOOJbIIEe Cpeau
OTUX YUCEN?

5. Ha maxmaTHO¥ Z0CKe paccTaBeHbl YUCIIa, TIPUYEM YHUCIO B KAXKIOU
KJIETKE PAaBHO CPeAHEMY apubMETHUYeCKOMY YKCET B COCEJHUX KIETKAX
(KJIeTKU Ha3BIBAIOTCS COCEHUMHU, €CJIM Y HUX eCTb 00ILas CTOpOHa, Tak,
HalpuMep, Y YIJIOBOU KJIETKU eCTh /IBe COCeJHUX KIeTKM). JJokaxkuTe, 4TO
BCe YKCJIa PaBHBL. PelInTe 3a7ady, €CJIM M3BECTHO, YTO YMCJIA: a) HATY-
pasbHEBIE; 0) IIeJbIe.

6. JlokaxxuTe, 4TO €CIM CyMMa JIBYX TIOJIOXKUTENbHBIX YHCceT GUKCHUPO-
BaHa, TO IIPOM3Be/ileHre TeM OosIblle, YeM OIrbKe ApyT K APYTy OHU pacIio-
JIO’KeHBI Ha KOOPJUHATHON OCH.

7. Cpezuuii pocT nATH 6ackeTbonrcToB paBeH 195 cm. Kakoe Haubob-
IIee KOJIMIEeCTBO U3 3TUX UT'POKOB MOXKET UMeThb POCT Hrnke 191 cm?

8. Halizure Hambosblllee HATypalbHOE YUCJIO, KaKZasd HeKpalHAA
udpa KOTOPOro MeHbINle CpeJHEro aprdMeTHIeCcKOTO COCeIHUX C Hel
uudp.

9. Ha mocke HanmcaHo 6osee 40, HO He Oosnee 48 1enbix yncen. Cpea-
Hee apudpMeTHUeCKoe dTUX uucesn paBHO —3. CpeaHee apudMeTHIECKOe
BCEX TIOJIOXKUTENbHBIX U3 HUX YHUCEJT PaBHO 4, a cpefHee apudMeTHIecKoe
BCEX OTPHUIATENbHBIX U3 HUX PaBHO —8.

a) CKOJIbKO YHceJ HallMcaHo Ha JocKe?

6) Kaxux 4rces Gosblile: TTOMOXKUTENbHBIX WIH OTPUIATENbHBIX?

B) Kakoe Haubosblilee KOJIUYECTBO MMOJIOXKUTETBHBIX UKCET MOXET
OBITH Cpeii HUX?



48 § 6. HepaBeHCTBA U OIIEHKU B 33la4axX TEOPUU YHCET

6.2. HepaBeHCTBa U OLIEHKH

IIpuMepsl pelieHus 3aja4

1. Yro 6ompie: 54 wm 4°3?

Pemenme. Umeem 5% < (53)'° < (27)"° <2100 =453,

2. JlokaxuTe, 9o uncio 230 cocrourt: a) meHee yem u3 11 mudp; 6) 60-
see yeM u3 9 nudp.

Pemenue. JTo ciezyeT us HepaBeHcrs 1010 > 810 =230 = (1024)° >

> (10°)%=10°.
HOZ[I‘OTOBI/ITe]IBHbIe 3azadyunu

1. HatizuTe Bce maphl HaTypaabHbIX YHCEJ, VOBIETBOPSIONINX Hepa-
BEHCTBY X + Y <4.

2. Haiizure Bce maphl LETbIX YHUCE, YAOBIETBOPSIONINX HEPABEHCTBY
x>+ y?<2y+3.

3. Yo 6ombure: 23%0 ym 32907

4. Yto 6ompie: 240 ymm 3287

5. Yto Gompmre: 2100 4 3190 ppyryr 42007

6. Uto Gosbire: 1234567 1234569 win 1234568%?

7. Yro 6ompure: 101! yru 511012

8. Jloka)kxuTe, YTO MPH JIF0OOM HATypaIbHOM N > 2 BHITIONTHIETCSI HEpa-
BeHCTBO N >n—+1.

9. PenuTe B LieJIBIX YUC/IAX HEPABEHCTBO 4/ x3—-5x—3<6—x.

10. Haiizure Hambosblee 1e0e X, YAOBJIETBOPSOIlee HEPABEHCTBY
3.2 427 <1,

OCHOBHBIE 3a/I1a4YU

1. JlokaxuTe, uTO 4uCiI0 26> cocTouT MeHee yeM u3 24 UP.
2. Cxombko nudp B uucae 21007
3. Yto 6ompure: 311 wam 17142

4. Haiigure Haubonbree u3 uncen: 590, 671, 770, 88>,
1 1 1 1

1 1 1 1
5. JlokaxkuTe, 4TO §_§+71_§+"'+98_®+m>§'
6. HaiiznTe Bce Takue BeIleCTBEHHBIE 3HAUYEHHUs X, YTO HAUOOJbIIee

2x+17 3x+41
10 PaBHO ———.
7. Peminite ypaBHeHUe 20 =2x+1 ([x] — HaunbobIIEE IIEJIOE YKCIIO,
He npeBocxojdAliee x. Hanpuwmep, [2,3] =2, [-2,3] =-3).
8*. HatiuTe Bce HaTypaJsibHble YUCia N, YAOBIETBOPAOIINE HepaBeH-

CTBY
2008 [1n1/1004%+17 > n[2008/10042 +1].

nesoe 9mucio, HE IMpEeBOCXoAAIIEe
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9. HatizmTe Bce maphl L[eIbIX YHCeI, YZI0BIETBOPAIOIIUX cCHCTeMe Hepa-
BEHCTB
2x%+2y?+24x — 28y +167 < 0,

15
x+2y < 5
10. Macrep genaet 3a 1 4ac meyioe 4ucIo AeTanel, boibinee 5, a ero
YYeHUK — Ha 2 feTtanu MeHblle. OJUH MacTep BBINOJIHAET 3aKa3 3a Iie-
JIOe YHCJIO YacoB, a ZiBa ero yuyeHuKa (paboTarolux ¢ OUHAKOBOH CKOPO-
CThI0) — Ha 4ac 6picTpee. CKOMBKO JieTajiell BXOAUT B 3aKa3?
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Juarnoctudeckas pabora 7

1. Yemy paBHa cymma TepBbix 20 WieHOB apudpMeTUIeCKOUH mporpec-
CUH, eCIM CyMMa WIEHOB 3TOM IIPOrpecchy ¢ HoMepaMu C ZeBATOIO II0
JIBeHaAaTheIA paBHa 107

2. CymMMa 4eTHIPEX TIEPBBIX WIEHOB apUPpMETHIECKOH IPOTPECCUU PaB-
Ha 56, a cymMMa 4eThIpéx nociaefHux — 112. Hatiure KonudecTBo e€ wie-
HOB, ecJIU NepBhIi wieH paBeH 11.

3. Halizute cyMMy BcexX TPEX3HAUHBIX 4McCesI, KOTOPBIe IIPU JleJleHUU
Ha 9 gaioT B ocTaTke 4.

4. YeMy MOXKET paBHATHCA 3HAMeHaTe/lb HEITIOCTOAHHOU reoMeTpUye-
CKOM IIporpeccud, eciu IepBble e€ TpU WieHa ABJIAIOTCA IEepPBBIM, Celb-
MBIM U IATHAJIATEIM WIeHaMHU apupMeTHIeCcKOH mporpeccun?

5. Haiizure TpéX3HAYHOE YHCJIO, €CJIU €ro MUPBl 00pa3yroT reoMeT-
PUYECKyI0 IIPOTPeCccUio, a IUPPhI YHCIa, KOTOpPOe MeHbIIe JaHHOTO Ha
400, — apudMmMeTHIECKYIO.

KpaTkas TeopeTudeckas crpaBka

ApudmeTnyeckas nporpeccus

Ompegenenue. Apugpmemuueckasi npoepeccus — TMOCIeI0BATENIbHOCTb,
3a7laHHas CyeAyomuM obpas3oM: a; =d, d,,, =a, +d, tae n € N. Yuc-
s0 d € R Ha3pIBaeTcs pasHOCThIO apudMeTHdeckoi mporpeccru. (IoBopAT
TaKKe, YTO HECKOJIBKO 4rcesl 06pasyloT aprdMeTHIeCcKyio IIPOIPeccuio,
€CJIN OHU SBJIAIOTCSA IIOC/IE0BATENbHBIMU WIEHAMU HEKOTOPOH IOCIe0-
BaTeIbHOCTU — apubMeTHIECKOM IIPOTPECCUN.)

dopmyna n-ro wieHa apudMeTHIECKOH porpeccuu: a,=a;+(n—1)d.
dopmMmysna CyMMBI N IEPBBIX WIEHOB apuUbMETHIECKOMN IIPOTPECCUU:

a1+an.n_ 2a1+(n—1)d'n
2 o 2

TeomeTpuyecKasi MPOrPeCcCus

S, =

Onpeaenenne. [eomempuueckas npozpeccusi — IOCAeA0BATEIbHOCTD,
3a/laHHasA PeKyppPeHTHO cieayomumM obpasom: by =b#0, b, =b,q, r1e
neN. Yucno q €R, g # 0, Ha3pIBaeTCsl 3HAMeHATENIEM I'eOMeTPUIeCKOH
IIPOT'PECCUM.

dopMyna n-ro WwieHa reoMeTpudeckoil mporpeccuu: b, =b; - q" L.
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®opmMmysa cyMMBI 1 TTepBBIX WIEHOB T'eOMeTPUIecKo rporpeccuu (IIpu
1-q"
1):S,=b;-—.
q # ) n 11— q
XapakTepucTHieckye cBoHcTBa apudpmMeTHIecKon
U reoMeTpUYecKOl Iporpeccuii

[Tocie0BaTENbHOCTD SIBIAETCS apudpMeTHIeCKON MPOrpeccreli Toraa
Y TOJIBKO TOT/IA, KOT/Ia K&K/BIN €€ WieH HadWHasi CO BTOPOTO PaBeH CPe/-
HeMy apu(dpMeTHIeCKOMY COCEHUX, T. €. JJIA itoboro n €N, n = 2, BHINOJ-

a,—1 + an+1
HAETCA PaBE€HCTBO d,, = T
B wacTHOCTH, Tpu uKcia a, b u ¢ 06pasyroT aprudpMeTHIECKYIO TIPOrpec-

a+c
CHIO TOIZIa ¥ TOJIBKO TOTZA, Korza b= 5 -

Tpu HeHyJIEeBBIX YHCIA d, b, ¢ 06Pa3yIOT reOMETPUYIECKYIO IPOTPECCHIO
(MMEeHHO B TaKOM TMOPSA/Ke) TOT/IAa U TOJIbKO TOr/a, Koraa b =ac.

IIpumepsl pelieHusn 3aza4d

1. Hatizute cymmy niepBeix 20 WieHOB apudMeTUIeCKOH MPOrpeccuy,
ecu aq g +a;; =4.

PeieHue. 3aMeTUM, 4TO A1+ Ay =dg + a1y =dg +dj3=...=d; + Ay,
TaKUM 00pa3oM, S,q = (a;9+a;;) - 10=40.

Mo>xHO OBLIO PEIMIUTD 3Ty 3aZa4y U JPYTUM CTaHAAPTHBIM CIIOCOOOM:
BBIPA3UB d;( U dq; Yepe3 MEPBHIN WIEH MIPOrPECCUU d; U PA3HOCTh d, MO-
JIY9UM, 9TO dqy+ a;; =2a; +19d =4. B To ke Bpemsa 110 GopMysie CyMMBI
ot 194 50—140,

2. B apudmeTHyeckoii Iporpeccuy 9eTBEPTHIN WwieH paseH 1. ITpu Ka-

KOM 3HAYE€HWUU Pa3HOCTHU ITPOU3BEEHHE BTOPOTO U CEAbMOTO WIEHOB 6y-
JeT HauOOJIbIINM?
Pentenue. O603HaYMM pasHOCTb Mporpeccuu depes d. Torzga

apudMeTHIeCKOH Iporpeccuu Sy =

a,-a; = (a;—2d)(a,+3d) = (1—2d)(1+3d) = —6d*+d + 1.

Ksagparuunas ¢ynkuua f(d) = —6d% +d + 1 gocTuraeT HauGOMbIIEro

1

3HaYeHUs Npu d = 13-

OTBer. 2

3. Tom Coitep kpacun 3abop gnuHON 105 MeTpOB, MPUYEM JIEeHb 3a
ZAHEM JTHA BBIKpAIIEHHOH 3a OVH JIeHb YacTy 3abopa yMeHbIlaaach Ha
OJIHY U Ty K€ BEJIMYMHY. 32 CKOJIbKO ZHEHN OBbUT TIOKpallleH 3abop, eciu 3a
mepBBie TpU AHA ToM BBEIKpaciul 36 MeTpoB 3abopa, a 3a MoCIeJHUE TPU —

TOJIBKO 27 MeTpOB?
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Pemrenue. ITycts ToMy MOHaZOOMIOCH HA TIOKPAcKy N JHEW U B JI€Hb
¢ HoMepoM k OH TOKpacwuiI da;, MeTpoB 3abopa. ITo ycioBuro yuciaa a; o6-
pasytot (yOrIBaroIyto) aprudpMeTUIECKYIO IIPOTPECCHUIO.

3aMeTumM, 410 a; +a, =a, +a, ; =ds+da,_,, a [0 yCIOBUIO

a, +a2+a3+an_2+an_1+an =36+27 = 63.

Orcroza crenyet, uro a; + a, =21. [To ¢opmyse cyMMBbI WIEHOB apudpme-
a,+a,
2

TUYECKOH Mporpeccuu S, =

Ortser. 10.

4. MoryT siv yucina 2,3 u 17 6bITh WwieHaMu (He 00s3aTeNbHO Iocie-
JIOBaTeJIbHBIMU) OZTHON reoMeTpUYecKOol porpeccuu?

Pemrenue. Eciiu ObI Takas MPOTPeCCHsi CYLIECTBOBAIA, TO UMeNU OB
MecTo paBeHcTBa 3=2-q" u 17 =3 - q* mpu HexoTopHIX k, n €N, a 3HaYHT,

-n=105, otkyza n=10.

k
(%) = (%) & 3k =2k. 17" 410 HEBO3MOXHO (XOTA GBI TOTOMY, UTO

JleBas 4acTb — HeYETHOe YUCJIOo, a IpaBasg — 4ETHOe).
5. Jlana apudpmeTHdeckas MpOrpeccus ¢ IEPBBIM WIEHOM 1 M pa3Ho-
cThIO 2. /IoKaXKuTe, YTO YHCIO0

! + ! +...+ S S
Vai+/a,  Japt+/as T At /ay
SABJIAETCSI IeJIBIM.
Peirenue. limeem
! + ! +...+ N
VO /@G JOGt/a T At /Ay
_ V%~ \/_ Vaz— J_ 4 Vi — /Ay
A —a as— ’ A —Qyp
_ VG YT T ¢a—2 VT~ T _
= P + P +...+ P =
_ Vg — /a4 _ V81— 1 .
=——q - 3 ~%
6. Haiigure HaubOIBIIyIO paBHOCTb apudMeTHIECKOW MPOTPECCHH,
1

1
17 15113
Pemrenne. O603HaYMM pPa3HOCTh apUPMETHYECKON MPOTPECCHU Ye-

pe3 d. Ilo ycioBUIO i HEKOTOPHIX Yucel N, k € N IMeIT MeCTO paBeH-
CTBa

Cpeaun 4WiIE€HOB KOTOpOI/I €CTb Yudja 7+

1 1 2 1 1 2
E_ﬁ_17-1s_d” 1 73 15_13-15_‘”"

cen0BaTeNbHO,
n 13

n_138 a2
kK~ 17 ~ 15-17-n°
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V3 mocsielHEr0 paBeHCTBA CJIEAYeT, YTO 3HadYeHre d OyzeT HaubOoIbIIUM
IIpY HauMeHbIIEeM 3Ha4eHWU N, a U3 IepBOr'0 paBEHCTBA CJIEeAyeT, 4TO
HaVMEeHBIINM 3HayeHueM n sisgercs 13 (ubo n genuresa Ha 13). Crego-

2
131517 HeTpyzaHO 3aMeTUTB,

YTO IIpU 3TOM JAaHHBbIE YMCiIa ,Z[EﬁCTBHTEJII)HO 6y,Z[YT ABJIATHCA WIEHaAMU

BaTeJabHO, HauboJbIllee 3HaUYeHne —d =

apudMeTHIEeCKOH IPOTPECCUU C ITOM PAa3HOCTHIO U A = 17
7. [lBa TIONOXXUTETHHBIX HEPAaBHBIX YHCJIA ABJIAIOTCA IePBBIM U Tpe-
ThUM WIEHaMH HEKOTOPOH apubMeTHIECKOH TPOrPECCHY, U OHU K€ SBJIS-
IOTCS IEPBBIM U TPETBUM WIEHAMU HEKOTOPOH TeOMeTPUYECKO ITporpec-
cuu. Y KaKo¥ U3 3TUX IPOTPECCUil CyMMa MEPBBIX TPEX WIEHOB OobIIe?
OTBer. Y apudMeTUIecKon.
Pemrenue. O603HaYMM laHHbIE yKciaa a u b. [To XapaKTepuCTUIECKUM
CBOMCTBAM IPOTPECCUM BTOPOHM WieH apupMeTUIECKON IPOrpeccuu pa-

a+b . o
BEeH —,—, a BTOPOH WIEH reOMeTPUYECKOM POTPECcCHH PaBeH v ab. ITo

HEPAaBEHCTBY MEXAY CPEIHUM apupMeTHIECKUM U CPEJHUM reOMeTprIe-
a+b

CKUM (CM. TEOPETHYECKYIO CIIPaBKy B §6) —— > v ab, ecm a #b. OTcro-

Zla cienyet (Beab TIEPBBIN U TPETUM WIEHBI IPOTPECCUU COBMAZIAIOT), YTO

CyMMa WIeHOB apudMeTHIeCKON Iporpeccuu GObIIIe.

8. PaznmuHble yncaa a,b u ¢ (B yKa3aHHOM IOpsiZIKe) 0OpasyroT reo-
1

a+1’> b+1’ c+1
Ke) — apudmeTHyecKyr. Haiigure cyMMy WieHOB apudMeTrudecKoH mpo-

rpeccum.
Perrenue. [To xapaKTEpUCTUIECKOMY CBOMCTBY apudMeTUdIecKoi mpo-
I'PeCccuy BepHO PaBEHCTBO
1 1 _ 1 1 _ a=b_b-c
b+1 a+1 c+1 b+1 a+1 c+1°
O603HauMM 3HaMeHaTelb JaHHOW B YCJIOBUU T'€OMETPHUYECKOM MPOrpec-

METPUYECKYIO ITPOrpeCCHro, a 9Ymucia (B TOM XK€ IIOpAA-

b
CHH 9€Pe3 § 1 IOACTaBUM B 9TO PaBEHCTBO TMCIA 4= M ¢ = bq. IMonyanm

_b
I;qu= Z:—;?@b(l—%)(qb—kl) :b(q—1)(g+1) PN

ba-D@@b+1) _ ba-D(b+a)
q B q ’
OTKyZia ¢ YI6TOM HepaBeHCTB q # 1 u b #0 cieayet, uto gb+1=b+q &
< (@—1)-(b—-1)=0, a 3Hauut, b =1 u uckomas cymma apudmeTde-
3 _3
b+1~ 2°

CKOM Iporpeccuy paBHa S =
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9. IllecTh MPOCTHIX YHCE] ABJIAIOTCA IOCAE[0BATEIbHBIMU WIeHAMH
BO3pacTarolell apupmMeTHIecKoi mporpeccuu. JJOKaKUTe, YTO Pa3HOCTh
aToi nporpeccuu He MeHee 30.

Pemenue. IIpenonoxuM, 4TO pasHOCTb IIpOTrpeccuy HedéTHa. Torza
B 9TOH mporpeccuu OyeT KaK MUHUMYM TPU YETHBIX UKCJIa, YTO HEBO3-
MOXXHO. AHaJIOTUYHO €CJIM PasHOCTb IIPOI'PeCcCUU He KpaTHa 3, TO B 3Ty
IIPOI'PECCUI0 BXOAAT KaK MUHUMYM JBa 4YMCJIa, KpaTHbE TPEM. 3HAYMT,
PasHOCTb NpOTpeccuy KpaTHa 2 U 3, T.e. KpaTHa 6.

Ecii pasHOCTB IIporpeccyy He KpaTHa 5, TO B Hell eCTh WieH, KPaTHBIH 5.
Torga aTo mpocto uncio 5. Eciii 5 — mepBblii WieH POrpeccuy, TO Cpein
OCTaBIUIMXCSA 5 WIEHOB eCTh elNé OAWH WieH, KPaTHbIM 5, 4TO HEBO3MOXKHO.
Ecnu e 5 He sAB/ISAETCA NEPBBIM WIEHOM, TO IEPBBIN WieH OyZeT OoTpuIia-
TEeJIBHBIM, MO0 paHee 0Ka3aHO, YTO PA3HOCTh IIPOTPECCHH He MeHbIIe 6.

WTak, pa3HOCTh Iporpeccuu kpaTHa 5 u 6, T.e. kpaTtHa 30, a 3HA4UT,
He MeHee 30.

WHTepecHo, uTo mporpeccus 7,37,67,97,127,157 cocTouT u3 mpo-
CTBIX YUCEJI.

IloarorosuTesbHBIE 3a4a4U

1. llana apudmMeTHUecKas MPOrpPecCHs C IEPBBIM WIEHOM 2 U Pa3HoO-
cteio —3. HaliguTe fecATHIN WieH 3TON NPOTpeccuy U CyMMY IIepBBIX Je-
CATU €€ YIEHOB.

2. Bropoii wieH apudMeTHIECKOU Tporpeccuu paBeH 5. Haiiaure cym-
My IIepPBBIX TPEX WIEHOB IIPOTPECCUM.

3. B apudpmeTndeckoi nporpeccuu a,o =30 u as, = 20. Hafizure as.

4. CymMa IepBbIX JeCATH WIEHOB reOMeTpUYeCKOl IIporpeccuy paBHa
1023, a nepBbIif WwieH paBeH 1. HaliziuTe 3HaMeHaTe/lb IPOrpeCcCuu.

5. TpeTuii WwieH reoMeTpudeckoi Iiporpeccuu paseH 4. Haliaure npo-
U3Be/ileHre [IepPBbIX IIATH WIEHOB IIPOTrPeCcCUi.

6. HatiuTe 1ecTo U /eCATHIM WIeHBl BO3PACTAIOIIEN reoMeTpude-
CKOM Iporpeccuy, ecid UX cymMMa paBHa 16, a mpousBeZieHHe YeThIpHa-
JILIaTOT'0 ¥ BTOPOTO WIEHOB 3TOM mporpeccuu paBHO 60.

7. CymMa IATOrO U JAEBATOrO WIEHOB I'eOMEeTPUYEeCcKOU NpOrpeccuu
paBHa 7. HalizuTe cyMMy MX KBaZpaToB, eCIH IIPOU3BeJeHUe IIecTOro
Y BOCBMOI'O WIEHOB 3TOU IIporpeccuy paBHo 12.

8. HatizuTe HaubOIBIIYIO U3 CyMM IEPBBIX N WIEHOB apUPMETHIECKOM
IIpOrpeccumu, eciu a; =78, a, =70.

9. Cymma Tpéx uuces, 0O6pasyromux apuPpMeTHIeCKyIo IIPOrPeCcCHIo,
paBHa 12. Hatizure Hanbonbllee 3HaUeHNEe ITPOU3BEEHUS STUX YHCE.

10. MoryT 1 1Pl MPOCTOTO TPEX3HAYHOTO YKC/Ia 0OPa30BHIBATH
apubMeTHUIECKYIO IPOTPECCHUIO?
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OcHOBHbIE 3aa49u

1. Kaxgoe u3 uncen 7, 8,9,10, 11, 12,13, 14, 15 yMHOXKAIOT Ha Kax-
Zloe us yucen 3,4, 5,6, 7, 8 1 nepesi KAXKAbIM U3 ITOJyYeHHBIX ITPOM3Be/e-
HU IPOM3BOJIBHBIM 00pa3oM CTaBAT IUIIOC WM MUHYC, [TOCJIE Yero Bce 54
IIOJIy4eHHBIX pe3y/bTaTa CKIaZbIBaloT. Kakyio HaMMEHBIIYIO 10 MOZYJIIO
Y KaKyI0 HauOOJbIIYI0 CyMMY MOXXHO HOTYyYUTh B UTOTE?

2. MoryT i yucna 1, v/2 u v/3 6bITh WwieHamu (He 0643aTeTbLHO HOCTIe-
JIOBATebHBIMU) OJHOUM apupMeTHIeCKOH MPOTrpeccuu?

3. B apudmeTrdeckoit mporpeccuu a; = —85, a,9 — e€ NmepBHIii 110JI0-
JKUTeNIbHBIN wieH. Kakue 3Ha4eHUA MOXKeT IPUHUMATh pa3HOCTb IIPOrpec-
cun?

4. B apudmMeTHUECKOM MPOrpeccuy IATHI WieH paBeH 2. [Ipu KakoM
3HaYE€HUM Pa3HOCTHU IIPOTPECCUM CyMMa BCEBO3MOXXHBIX IIONAapHBIX IIPO-
M3Be/leHNH 4eTBEPTOro, ceZIbMOro M BOCbMOTI'O WIEHOB IIporpeccuu byzeT
HauMeHbIIenH?

5. HaiiiuTe BCeBO3MOKHBIE 3HAYEHMS d, TPU KOTOPBIX urciaa 2+/2a,
—8, 34/8a ABAAIOTCA, B HEKOTOPOM TIOPSAZIKE, TIOC/Ie[0BATENbHEIMH YWIeHa-
MU apudMeTHIeCKOH IIPOTpecchu.

6. OTHOILIEHWE CYMMBI ITePBBIX TPEX WIEHOB BO3pacTarolleil apudme-
TUYECKOH NIPOTPeccuy K cyMMe e€ IIocIe[yIolMX CeMU YWIEHOB paBHoO 7 : 3.
HatizuTe pasHOCTh IIpOrpeccry, ecjly U3BECTHO, YTO y Heé UMeloTcs Ba

7
COCeJHUX Yi€Ha, ITPONU3BEACHNE KOTOPBIX PaBHO _Z'

7. CyMMa MoZy/el WieHOB KOHEUHOH apubMeTHYecKO Iporpeccuu
paBHa 100. Eciu Bce e€ WwieHBl yBeIMIUTh Ha 1, TO cymMMa MoAyJIeH uie-
HOB IIOJIYYeHHOH mporpeccuu Oyzer Takke paBHa 100. Kakue 3HayeHMs
TIPU 3TUX YCJIOBMAX MOXeT MPMHUMATh BequurHa n’d, rae d — pasHoCTb
IIpOrpeCcCUuu, a 1 — YUCJIO €€ YIeHOB?

8. O6o3HaunM dYepe3 S, CyMMy IIEPBBIX N WIEHOB HEIOCTOSHHOU
apudmeTHUecKoil mporpeccuu. HailiiuTe Bce MpOrpeccHy, Ayt KOTOPBIX
npu Bcex n, k € N BBHIITONHAETCA PaBeHCTBO S, Sy =S .

9. JlJoKa)kuTe, YTO CYIIECTBYIOT aprudMeTHIecKre IIPOrpPecCuy Ipous-
BOJIBHOU ZJIMHEL, COCTOAIINE U3 ITOIIaPHO B3aMMHO IIPOCTHIX YHCelL.

10. Tpu uucira, cymMMa KOTOpPBIX paBHa 12, obpasyrT apudmeru-
YeCcKylo Iporpeccuio. ECIM BTOpoe YHCIO OCTaBUTH 6e3 H3MEHEHU,
a TIepBOe U TpeTbe YBEJWYWTh Ha 1, TO MOIy4YUTCA reoMeTpuiecKas
nporpeccus. Haiizure oty yncia.

11. TeomeTpuueckas nporpeccus ¢ OTpULlaTeJbHOM CyMMOM COCTOUT
13 YeTHIPEX WIEHOB. BEIOpOCHB 13 Heé BTOPOH WieH, MBI IIOJIYINM BO3pac-
TaIOUIyI0 apuPpMeTHUECKYIO Mporpeccuio. HaliiuTe 3HaMeHaTelb HUCXO[-
HOU reOMeTpPUYECKOU MMPOTPECCUN.
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12. Tpu IONOXKUTENBHBIX YHCIa 00PA3yIOT BO3PACTAIOLIYIO apudMeTH-
YyecKylo nporpeccuto. Eciu cpefHee M3 HUX yMeHbIINUTh Ha 40 %, TO moiy-
YUTCA reoMeTpUYecKas IIporpeccus, cymMma KoTopoi pasHa 39. Hatiure
3THU YHuCa.

13. Haiizute Bce cocTodAllle He MeHee YeM U3 TPEX IIPOCTBHIX YKCes
apudmMeTHIEeCKHEe TPOrPeCcCUd ¢ pa3HocThio 10.

14. Hafizute Bce Bo3pacTalolliie KOHEYHble apudMeTHYecKue IIpo-
I'Peccuy, KOTOPBIE COCTOAT U3 MPOCTBIX YUCEN U ¥ KOTOPBIX KOJINYECTBO
WIEHOB 0OOJIbllle, YeM PA3HOCTDb IPOTPECCUH.

15. Jlokaxxure, 4YTO MOCIEA0BATENBHOCTD, CYMMa N IIEPBBIX WIEHOB KO-
Topoi 3azaércsa popmynont S, =3" — 1, ABNAETCA r€OMETPUIECKOU MPO-
rpeccuei.

16. I13BecTHO, YTO MEPBBIH, 1eCATHIN U COThIN YIeHbl TeOMeTpHUYeCKOon
IIPOT'PeCCUH ABIAIOTCA HATypaJbHBIMU YHcIaMu. BepHo 1, 4To 99-1 wieH
3TOU Iporpeccuy Takke ABIAETCA HaTypaJbHBIM YUCIOM?

17. CaZoBHUK, IIPUBUB YE€PEHOK PEAKOrO PACTEHU:A, OCTABJIAET €ro
pacTH /iBa rojia, a 3aTeM eXXerofiHo 6epeT OT Hero 6 yepeHKOB. CKOIBKO
pacTeHuil y Hero 6yzeT mpuBHUTO depe3 12 jeT, eciu cHavaaa OH UMeJ
OZVIH YEPEHOK?

18. Cymma wmwectHazunaTtu yucesn passa 0,5. 3BeCcTHO, 4YTO CyMMa JItO-
6b1x 15 u3 HUX monoXUTeNbHA. Kakoe HavMeHbIee 11e0e 3HaYeHUe MO-
JKeT IIPUHAMAaTh HaMeHblIlee U3 3TUX YhCces?

19. Bce wieHBI IOCIeA0BaTENbHOCTU ABJIAKTCA HATyPalbHBIMU YKC/Ia-
Mu. Kaxblil WieH 3Tol MoC/IeZ0BaTeTbHOCTH HaUMHAsA CO BTOPOTO MO0
B 11 pa3 6obie, 160 B 11 pa3 MeHbIe npeasiayiiero. CyMMa BCex Wwie-
HOB IIOCJIEZ0BATEILHOCTH paBHa 2231.

a) MoxeT Ji1 oc/IeJ0BaTeJIbHOCTb COCTOATD M3 2 WIEHOB?

6) MOXeT JIU [IOCIeA0BATENIbHOCTh COCTOATD U3 3 WICHOB?

B) Kakoe Haubosblilee KOJIUYECTBO WIEHOB MOXET OBIThH B IIOC/IEOBAa-
TEJIbHOCTU?

20. Mo>XHO /I IPUBECTU IIPUMeP IATU Pa3JINYHbIX HATyPAJIbHBIX YH-
ceJi, Ipon3Be/ieHre KOTOPBIX paBHO 1008 u

a) IATh; 6) 4eThIpE; B) TpHU
13 HUX 00pasyioT reoMeTpHUIeCKyIo IPOrPeCcCHIo?
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Cpasy cremyM OropuyuTh: IIOCJe IPOYTEHUs 3TOro maparpada 3zaza-
uym 19 He HAYHYT pelaThcs KaK II0 MAaHOBEHUIO BOMIIeOHOH nanouku. Of-
HAaKO 3/1eCh MBI U3JI0}KUM HEKOTOPHIE 6a30Bble MPUHIIUIIEL, KOTOPHIE MIPU-
TOZATCA TMPAKTUYECKU B JI060H 3azade 19, a Takke pazbepém AelicTBHE
STUX IPUHIIUIIOB Ha NpHUMepax peajabHbIX 3aja4 EAnHOro rocyzapcTBeH-
HOTI'O 9K3aMeHa IIPOLUIbIX JIeT.

Bo-niepBbIX, HY)XKHO Hay4WTbCs BHUMATEJIBHO YUTaTh ycjaoBue! IDTOT
IIPAHIVII, pasyMeeTcs, II0JIe3€H He TONBKO B 3aja4ax 19. HeBHUMarTenbHOe
MIpPOYTEHUE YCIOBUA BIEYET 32 cOOOM pellleHUEe COBCEM ApPYrOi 3aZavd,
BO3MOXKHO, C TOUKM 3peHHA MaTeMaTHUKa He MeHee UHTePEeCHOH, a IIopoi
JaXe Topaszfo Gosee CIOXKHOM, 4eM Ta, YTO INpejJIoKeHa Ha dK3aMeHe.
[Tlpobrema B TOM, YTO pEIINUTh BCE-TAaKW HAZ0 MMEHHO IPUBEJEHHYIO
B TeKCTe dK3aMeHa 3aJady, TaK YTO BCe IIONBITKU PEIIUTh YTO-TO Jpyroe
BBUTBIOTCS MCKJIIOUUTETHHO B HOJMb OA/UIOB 3a 3Ty 3aJady. A IeNbI0 BCE-
TaKHU SBJIIETCS MOTyYeHNEe HAaTypaJbHOTro Yyncia B rpade «6aisl 3a N2 19».
Tak yTo yMTaiiTe ycja0oBHEe BHUMATENIbHO, U JIy4llle He OJMH pa3.

Taxke O4YeHb IOJIE3HO IMPOWJUIIOCTPUPOBAThH YCJIOBHE KaKUM-HHUOYZAb
nnpuMepoM. I1pocTo AJA aydiero IoHMMaHKUA yCI0BUA 3aZadu. Bel Zomxk-
HbI 4€TKO MOHHUMAaTh, 0 YéM MMEHHO WAET pedb B 3aZlaye, OCO3HATh TY
KOHCTPYKIINIO, KOTOpas B Hell OIMcaHa, IocJie Yero peniaTh 3aZa4y CTaHeT
HaMmHoro Jjerde. Ilopoil zaxke ciaydaeTcd, 4TO, NpUAyMBIBasg IIpUMep,
observarouiuii MOHUMaHKe YCIOBUSA, BB, CAMU TOT'O He IIOZ03peBas, yKe
pelwId OJWH U3 TPEX IYHKTOB. Brpodem, 4YTO ke 3TO MBI — FOBOPUM
0 IpUMepax, a CaMy UX He MpUBoAuM? Briepén! OTMeTUM JIUIIb, YTO 6OJb-
IIMHCTBY IPUMEPOB OyZEeT IpPeIIeCTBOBATh HEKOTOPOE «OOCYKIEHUE»,
TO €CTb MOIBITKY NMPUNATHU K PELIeHHIO, a JIUIIb 3aTeM — YK€ COOCTBEHHO
pelieHue.

IMpumep 1. CymiecTBYIOT U Ba HATYPaJIbHBIX YMCJIA, Y KOTOPBIX pas-
HOCTb MeXZIy KyOOM UX CyMMBI ¥ CyMMOH X KBaZpaToB YéTHA?

OG6cyxzaenne. CHavata mocTapaeMcs MOHATh, YETO XKe OT HaC XOTAT?
Bormpoc 3aziauu — «CyIecTBYIOT JiM»: KaKue BOOOIe BapuaHThl OTBETa
eCcTb Ha 3TOT Bompoc? OueBUAHO, WK «/la, CyllecTBYyIOT», Win «HeT, He
CYILLIECTBYIOT». YTO MBI JOJDKHEL CZe/IaTh, €C/IU IPaBWIbHBIA OTBEeT — «/la,
CYIIECTBYIOT»? A NMPOCTO MPUBECTU KOHKPETHBIM IIPHMMEp, MOJ, BOT BaM
[lBa 4ucia, AJMA HUX YCJIOBHE BBIIONHAETCSA, 3HAYUT, TaKHe YucIa cyle-
CTBYIOT. Bezb eciu BaM, cKakeM, 3aZalu Takou Bonpoc: «CyIiecTBYIOT JIN
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CTPaHbl, HA3BaHMe KOTOPHIX COCTOUT U3 JBYX CJIOB?» — JIOCTATOYHO OBLIO
OBl OTBETUTb — /la, Hampumep, «Poccuiickasa Dexepanus». M «HoBas
3enaHzaus», K IpUMepy, — 060U MOAXOAAMINE npuMep OyZeT OTBETOM
Ha JIJaHHBIN BOIIpOC.

A eciu ipaBUIBHBINA OTBET — «HeT, He CYIIECTBYIOT», YTO HYXKHO TO-
ra? A B 9TOM ciIydae OfHOTo IpumMepa 6yzeT Mano. JJefiCTBUTENbHO, eClIN
MBI IIpMBeZEM IIapy 4Kces U CKaXkKeM, YTO I HUX YCJIOBHE He BBIIIOIHEHO,
pasBe U3 3TOTO CJIEAYET, UTO HU I KAKOH Iaphl YCJIOBUE He OyZEeT BBIION-
HeHO? [Ipozomkas aHaJIOTHIO CO CTpaHAMU, pa3Be NMPABWIHHO OBUIO OB
Ha BoIpoc «CyIIecTBYIOT JIU CTPaHbl, Ha3BaHKe KOTOPBIX COCTOUT U3 ABYX
coB?» oTBe4aTh «HeT, HanipuMep, y PpaHLIMM OHO CJIOBO B Ha3BaHUU»?
KoHeuHo, 5T0 HeBepHBI OTBET Ha ITOCTaBJIeHHBIN Bolipoc. Tak ¥ HaM IIpu
Jl0KasaTeIbCTBe oTBeTa «HeT» B 3TOM 3aZaue Majio IIPOCTO IPUBECTU IIPU-
Mep, A1 KOTOPOI'o YC/IOBHE He BBIITOMHAETCA.

Temneps, KoTzIa MBI 60/Iee-MeHee pa306paKCh, KAKOTO THUIIA OTBETHI ObI-
BaIOT HA IIOCTABJIEHHBIA BOTIPOC, JaBaliTe MOMPOOyeM IPOUJIIIOCTPUPO-
BaTh 33lauy KaKUM-HUOYAb IpUMepoM. Bo3bMéEM Jo0ble /[Ba HATypasb-
HBIX 4yHrcia — cKackeM, 1 1 2. Keratu, a MOXkHO ObUIO OBI B3ATH 1 1 1? [la,
BeZlb B YCJIOBUM He CKa3aHO, YTO YKMCJIa pa3lINyHbIe, a 4YTO He 3aIpelleHo,
TO pa3spelieHo!

Utak, nozacrasnaaeM 1 u 2. BHUMaTeabHO, YUTaeM yCIOBUE. «Pa3HOCTD
MeXy KyOoM UX CyMMBL...» CToTI, IaBaiiTe cauTaTh. Bepém ux cymmy (3),
1 Bo3BOAUM eé B Ky0O (27). YuTaem gasplie: «... U CyMMOU UX KBaZpa-
TOoB». CyMMa UX KBagparoB: 1+4=>5. MTax, «Pa3HOCTh MeXIY KyOoM UX
CyMMBI M CyMMOU WX KBaZIpaToB» —3T0 27 — 5, T.e. 22. U oHa pomkHa
OBITh... YETHOI! Y HAC U MOMYYUIOCh YETHOE YKCJIO, 3HAUUT, MBI PEIIIII
3azady. Kak Mbl IOMHUM, €CIY MBI IpUBEAEM NIPUMED, AJI1 KOTOPOTO BCE
BBITIONHSAETCS, — 3TOro OyzeT gocraToyHo! Ternepb MBI TOTOBHI HaNKCaTh
pelieHue.

Pemrenue. /la, cymecTtBytoT. [Ipumep: 2 u 1;
2+1)%—(22+1?%) = 27— 5 = 22— yéTHOE YUCIIO.

V1 Bcé! KoHewHO, epBeIii MprMep ObUT BEIOpAH YyTh IPOIIE, YeM OOBIY-
HbIe 33/1a4¥ 19, HO eCIM YCBOUTD METO/IBI, U3JI03KEHHBIE B 9TOM «00CyKe-
HUW», TO peasbHbIe 33/la4l TOKe CTAaHyT HaMHOTO IIPOlIle.

IIpumep 2. PaccMaTpuBarOTCs KOHEYHBIE HEITOCTOSTHHBIE apudMeTH-
YecKre IIPOrPeCcCrH, COCTOALINE U3 HAaTyPalIbHBIX YHCel, KOTOPhIe He HMe-
10T TIPOCTHIX Jle/IUTeNel, OTIMYHBIX OT 2 U 3.

a) MoxeT JI1 B 3TOH IIPOrpeccuu ObITh TPU YHCIA?

6) Kaxoe Haubosblilee KOJIUYECTBO WIEHOB MOXET OBITH B 3TOM Ipo-
rpeccuu?
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O6cyxgeHue. /laBaiiTe IMOKa 3aKpOeM IVia3a Ha BOIPOCH 3TOHM 3a/a4u
Y TIOITPOOyeM OCMBICJIUTD YCJIOBUE, 3aIIICAHHOE B TIEPBOU (pase, MOAKPENUB
OCMBICJIEHHE TIprMepaMu. MITaK, paccMaTpUBAIOTCSI apupMeTHIeCKue Ipo-
rpeccud. OTO NOHATHO. KOHeuHble — TOXKe ACHO, 3HAYUT, B HUX KOHEYHOoe
YUCIO WIEHOB. V3 HaTypalbHBIX YHCEJ] — 3aTlOMHWIN, HUYEro APOOHOTO,
OTPUIIATENILHOTO W HYJIEBOTO TaM He ObiBaeT. «He MMEIOT MPOCTHIX JeInTe-
Jiel, OIMYHBIX OT 2 U 3». A BOT C 3TUM Y:Ke ITOTpyZHee. YUTo Ke 3TO 3HaUUT?
[MompoGyeM 7151 YTy dIieHu s TOHUMAaHUs TIPUBECTU TTOXOXKYI0 KOHCTPYKIIHIO,
HO JJANEKYI0 OT MaTeMaTuku: «Cepreil EBreHbeBUY HE MMeeT MAIH, OT/INY-
Heix oT ®eppapu u Jlamboprunu». Ho BeZlb 3TO O3HAYaeT BCETO JIUIID TO,
yto y Cepres EprenpeBuya MOI'YT BbITb Tonbko matvuel @eppapu u Jlam-
6oprunu! Kcrati, X MOXKET U He OBITh: A€UCTBUTENIBLHO, U3 TOTO, YTO HET
HUKAKHX JPYTHX, HE CJIEYET, YTO eCTh 3TH. VI MOXKeT ObITh TosbKo Peppa-
pu. Inu aBe @eppapu. BaxkHo Apyroe: HU4YEro, Kpome HUX, HeT!

Tenepb BepHEMCA K 337a4e. Eciy y yMcIa HET HUKAKUX IPOCTHIX JieIUTe-
Jieit, kpome 2 U 3, 3T0 3HAUUT, 4yTo ¥ Hero MOI'YT BbITbh mpocTeie penvtenn
2 u 3 — u 60sbllle HUKAKKUX, TO €CTh MCKOMBIE YKMC/Ia He ZeJIATCsI HU Ha 5,
HU Ha 7, HU Ha 11, HU Ha JApyrye IPOCThIe YNUCIA, OWIWYHBIE OT 2 U 3. U3
3TOTO OIIATH K€ He CJIE/IyeT, YTO MCKOMOE YHCJIO UMEET CPEU JIeTuTeNne 2
U 3: OHO MOXKET UMETD JIUIIb OAVH U3 3TUX JeJTUTENElN, a MOXKET U He UMETh
BoOBce. [J1aBHOe, YTOOBI He OBLTIO HUKAKUX JAPYTUX, KpoMme 2 u 3.

Tenepp maBaliTe TOCMOTPUM Ha HaTypaJjibHble YMcCsa M BBISICHUM, Ka-
KHe U3 HUX 00JaZlaloT yKa3aHHBIM cBokcTBOM. Ymcno 1 mozaxozaut? /a,
y HEro BooOIIle HET MMPOCTHIX ZeTUTeNel (HaTTOMHUM, 1 — He TIPOCTOe U He
COCTaBHOE YMCJIO), a 3HAYUT, HET U OTJIMYHBIX OT 2 u 3. MTtak, 1 moaxo-
aut. Yucno 2? Jla, OAXOAUT, Y 3TOTO YHUC/IA €CTh JIUIIb OAWH IIPOCTOU
JlenuTenb — 2. A 3Ha4YUT, MIPOCTHIX JefuTeNel, OTIUYHBIX OT 2 U 3, HeT.
AnanornyHo mozaxoaut U 3. Yucio 4? Kazanock Obl, HET, BEJb y 3TOrO
YyHcsa ecTh JenuTenb 4, oTInyHbIM oT 2 u 3. Ho Beab 4 — He mpocTtoe
4YUCJIO, @ HaM OpoTuBomnoka3aHsl Tonbko [IPOCTBIE genutenu, OTIUYHbIE
oT 2 1 3. A U3 IPOCTHIX Jle/TUTeNeN Y Y4eTBEPKU €CTh TOJMBKO /IBOWKA, OHA
Hac ycTpauBaer.

Yucno 5? A BOT 5 He MOAXOAUT, TaK KakK y 3TOTO YHCJIA €CTh IIPOCTON
JeIUTENb, OTJINYHBIN OT 2 1 3, — 3T0 cobcTBeHHO 5. Kak HacuéT 6? [Togxo-
[IUT, ecTh TONMbKO 2 1 3. Yucio 7? HeT, ecTh ipocTou AeuTens 7. Yucio 8?
[MoaxoauT, cpefy MPOCTHIX A€NUTENed — TOMbKO ABOUKU. Yucio 9 — To-
JKe, TONMbKO TPoWKuU. Yucno 10 — HeT, ecTh mATEPKA. VITak, aBaiiTe BBIIN-
LIeM T€ YMCJa, KOTOPBIE MOAXOAAT 110 YCIOBUIO U MOT'YT ABJIATHCA WIeHaMU
HMCKOMOM IIpOT'pPeccum:

1, 2, 3, 4, 6, 8, 9, 12, 16, 18, 24, ...
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Hy BOT, MBI MOJIOZALIBI, TEIIEPbh MOXXHO U BOIIPOC 3aa4X IPOYUTATD.

a) MoxeT JIi B 3TOH IIPOrpeccuu ObITh TPU YHCIA?

V1 MBI He BEpHMM CBOEMY CYACTBhIO: IIYHKT a) MBI y)Ke PeIlrId, caMu
TOTO He 3aMeTHUB. JleHiCTBUTEIbHO, KaK U B IPOILIOH 3a7a4de, MBI MOXKEM
OTBEeTUTH «/]a, MOXKeT» U IPUBECTU IIPUMep TaKoH Mporpeccuu. B faHHOM
Cilydae BBIOpaTh TP YMCIA U3 CIIHCKA, IIPUBEAEHHOIO BBINIE, YTOObI OHU
006pa3oBbIBAIM apudMETHIECKYIO POTPeCcCHio, HeTpyaHo! Hampuwmep, 1, 2
u 3. Wm 8, 12, 16. U Tax ganee. CIOBOM, C IIEPBBIM IIYHKTOM Pa306painch.

6) Kakoe Haubosblilee KOJIUYECTBO WIEHOB MOXET OBITH B 3TOH IpoO-
rpeccuu?

I'mnoTesy MBI MOXKEM BBICKa3aTh yKe ceifuac: yeTnipe. JleficTBUTEIbHO,
MBI JIETKO MOXXeM IIPUBECTH HECKOJIBKO IIPOTPECCUl U3 YeTHIPEX WIEHOB
(1,2,3,4 wiu 4,8,12,16), a A1d OATH — He MOXXKeM. JDTO, KOHEYHO, He
ZI0KA3aTeIbCTBO TOTO, YTO MPOT'PECCHI U3 MATH WIEHOB He ObIBAET — MaJIo
JIY, 4ero Mbl He MokeM. CKakeM, aBTOPHI 3TOM KHUTU Jake Bce BMecTe
BpA/J, I CMOT'YT IIOAHATH WTaHTr'y BecoM 300 KI, HO U3 3TOr0 He CJIefyeT,
YTO TAKYIO LITAHTY HUKTO HEe CMOXET ITOAHATH!

OpHako OTMETHUM BOT 4TO. Kak BooOIIe OTBeYaTh Ha JAHHBIA BOITPOC?
OTBeT CTPOUTCS MO Takoil cxeme: «Haubosblillee KOMMYEeCTBO —
BOT NIPUMED, KOTZIA 3TO KOJIUYECTBO JOCTUTAETCS, a OOJbIle HE MOXET
OBITH IO TOMY-TO». MITak, Ha caMoOM Jiejie HaM HY>KHO CZeJIaTh JBe Bellu:
IIPUBECTU IIPUMep, KOTOPHIM WLIIOCTPUPYeT Hallly OLIeHKY, U J0Ka3aTb,
YTO OLleHKa BepHa. Ho gake ecin MBI ceslaeM 4TO-TO OZHO, Halpumep,
TOJMBKO JIOKQ)KeM BEpHYyIO OLleHKy (B JaHHON 3aZade — JOKaXKeM, 4TO
6OJIbllle YeTHIPEX WIEHOB B IIPOTPECCUM OBITh He MOXET) JIUOO TONBKO
IIpUBEeJEM IIPUMEP C YeTBIPbMA YWIeHaMU — 3TO YK€ CyIIeCTBEHHOe IIpo-
JBIDKeHMe, KOTOpoe MOXeT OBITh olleHeHo. [Ipasza, mpuBogs nprumMep 6e3
OIIeHKU, MBI HE MOXKeM OBbITb YBEPEHEI, YTO 3TOT IIPUMep WIIOCTPUPYET
BepHyIo olleHKy! Ho B 1t060M citydae HU4Yero He TepsieM. Tak 4To mpuMep
JUIA1 9YeTBIpEX WIeHOB IIPOT'PeccUU B JAHHOU 3ajiaue TakKe O4eHb IIoje-
3€H.

Ternepb npuBeAEM IIOTHOE PELIEHNUE.

Pemenue. a) /la, moxert. [Tpumep: 1, 2, 3.

6) B Takoil mporpeccry MOXXeT OBITh YeThIpe WieHa: Halmpumep, 1, 2,
3, 4.

[IpeAmoNoKUM, UYTO CYLIECTBYET Takas apudMeTHdecKas POrpeccHs,
COCTOAIIASA HE MeHee YeM U3 IIATH WIEHOB. PacCMOTPUM Jt00OBIE MATH I10-
ClleZloBaTeIbHBIX €€ WIeHOB. Pa3ennM KaKAbIH WieH Ha HauboIbIInii 06-
IIUH JeuTeNlb BCeX IIATU WieHOB. [I0CKoIbKY Pa3HOCTHU COCeZHUX WIEHOB
YMEHBIIATCA B OJWHAKOBOE KOJIWYECTBO Pa3, MOAy4YeHHBbIE Yucia dp, dq,
as, 4y, s TAKKe 00pasyloT apuPpMeTHIeCKyI0 IIPOTPECCHIO, YIOBIETBODA-
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IOIIYIO YCIOBUIO 3aZladyd. 3aMeTUM, YTO YUCia dq, dy, A3, A4, A5 HE MOI'YT
BCe OBITh YETHBIMU WIU BCE AEJIUTHCA Ha 3.

Ecnu pasHOCTB 3TOU mporpeccuu ZieluTcs Ha 3, TO B Hell HE MOXeT
OBITH WIeHa, Aesdmerocs Ha 3 (MHa4Ye Bce WIEHBI IPOTPECCUU JENATC
Ha 3), T03TOMY Bce WIeHHB! IIPOI'PecCUH ABIAIOTCA CTelleHAMHU ABOKKHU. [To-
CKOJIbKY BCe WIEHBI He MOTYT OBITh YETHBIMMU, IIOTy4aeM, UYTO CpeJy HUX
npucyrcrByeT 1. Ho B 3TOM ciyyae pasHOCTb NPOTPEecCUr HeuyéTHa, II0-
STOMy 4YE€THBIe Y HEUETHBIE WIEHBI IPOTPECCUH YepeyIoTCA, a HeUETHBIX
cTeneHey IBOMKY, OTIMYHBIX OT 1, He CyIlecTByeT.

[TycTh Tenephb pa3HOCTH porpeccuu d He AenuTcs Ha 3. Torzaa eciu a,
JIeJIUTCSA Ha 3, TO WIEHHI dy =d, +d, a3 =a; + 2d ¥ a5 = a, + 4d He genarcsa
Ha 3, a a, =a, + 3d genurcs Ha 3. AHAJIOTUYHO eCJIH d, JAeNIUTCA Ha 3, TO
13 49HCen a4, d3, 44, A5 Ha 3 OyZeT AeUThCA TONMBKO ds. HakoHell, eciu d;
JEJNUTCA Ha 3, TO HU OIHO U3 YUCeI d, d,, dy4, A5 He AenuTcd Ha 3. 3Ha-
YUT, HAWZAYTCA ZBa MOC/IeZ0BaTeNbHBIX WieHa IPOTrPecCuy, ABJANecd
CTeIlIeHAMHU JBOUKMU.

Ecnu 06a Ty wieHa YETHBI, TO U BCE WIEHB! IPOIPECCUH YETHBI, YeT0
He MOXeT ObIThb. I103TOMy OZHO M3 3TUX 4YMCel — eJuHUIA. EaumHuIa
MOJXKET CTOATH B IPOI'PECCUY TONBKO Ha IIePBOM WM IIITOM MecTe, B 3TOM
clydae Ha 3 JeluTcAd TONBKO d;, IOCKONBKY €JWHUIIA — OJWH U3 JABYX
[IOCJIeZIOBATENbHEIX WIEHOB IIPOTPECCUY, ABIAIOUINXCA CTEIIeHbIO JBONKHU.
Torga a,, a,, a4, as ABIAIOTCA CTENIeHAMHU JBOWKHU. PasHOCTb IIporpeccuu
d=a, —a, =as; — a4, 3HaYUT, OHA YETHA, U BCE WIECHHI IPOTPECCUH YETHHI,
9Yero He MOXXET OBITb.

OTBer. a) [la; 6) 4.

Cogep:kaHue Kpurepus Basuibl
BepHO BEINOJIHEHBI 00a ITyHKTa 4
BepHO BEINIOJIHEH II. d U IOKa3aHa OLieHKa B II. 6
[TpuBeI€H IpUMep WK J0Ka3aHA OLIEHKA B II. 0
[TpuBeI€H IpUMep B II. a
PemeHrie He COOTBETCTBYET HU OZIHOMY U3 KPUTEPUEB, IePeUNCIeHHbIX BbIIIe
MaxkcumansHblil 6ann

D|O =[N |w

ITIpumep 3. HarypasbHble yncia oT 1 10 12 pa3GUBAIOT HA YeThIpe
I'PyIIBI, B KaXAON U3 KOTOPBIX €CTh IO KpaifHell Mepe ABa uucia. g
Ka)XZIOM TPYIIBI HAXOAAT CyMMY 4Yuces 3TOM rpymnmsl. i KakJou mapbl
I'PYIII HaXOJAT MOZAYJIb Pa3HOCTU HalJeHHbIX CYMM U IOJNy4eHHble 6 4u-
ceJl CKJIa/bIBaoT.

a) Moxert su B pesysnbraTe monyduTtbes 0?

6) MOXXeT 1 B pe3y/bTaTe TMOTyIUThC 1?2

B) KakoBo HavMeHbIIIee BO3MOXKHOE 3HaYeHYe II0Iy4eHHOI'0 pesy/braTa?
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O6cyxaenne. OnaTh Xe JaBalTe TOKa He OyzeM YUTaTh IMYHKTH a),
6) 1 B), a mompobyeM IpOCTO pa3obpaThCs, Yero JKe OT HAC XOTAT, POWJI-
JIIOCTPUPOBAB ycJIoBHe puMepoM. Ecth uncna 1, 2, ..., 12. VIx pazbuBatot
Ha YeTHIpe I'PYIINEL, B KOKAOH M3 KOTOPHIX II0 KpaiiHell Mepe ABa 4uCIIa.
Tak U cenaeM: HaIpUMep,

{1;2;3;4}, {5;6;7;8}, {9;10}, {11;12}.

[TpoBepsieM: YeTHIpe TPYIIILL, B KAXKA0M He MeHee AByX uucen. Jlanee, Ay
KaKZOU TPyl HAXOAAT CyMMY 4HCeT B 3TOU rpymme. Haliaém ux ams
Hamlero npumepa: S; =10, S, =26, S; =19, S, =23, [lna Kax0i napbl
I'PYIII HaXOZAT MOZAY/Ib PA3HOCTH 3TUX cyMM. Haliziém Moy pa3HoCTei:

ISl_SZ| =16, |Sl_S3| =9, |Sl_S4| - 13,
|Sz_53| :7, |SZ_S4| :3, |83_S4| :4

[Tosy4eHHbIE LIECTh YHCE CI0XKUM (0603HAYUM 3Ty CyMMy uyepe3 A)
U y6euMCcs, YTO MBI HUYEro He 3a0bLTH U YHCes y HAC MOMyYWIOCh UMeH-
HO ILIeCTh:
A=16+9+13+7+3+4=52.

YeM 6OBUT TIONIE3EH ATOT IpUMep? TeM, UTO Terepb MBI TBEPZO YBEPEHHI,
YTO MMOHUMAaeM ycJIoBUe 3aaun! Pa3buBaeM Ha TPYIIIBI, CIUTAEM CYyMMBI
IO TpyIIIaMm, Jajee — MOZYJIN pa3HOCTeH CyMM, U IIOTOM BCe CKJIaZIbIBaeM.

Teneps npozo/mKaeM 4YUTaTh YCIOBHUE.

a) MoseT i1 B pe3ysbTaTe mosyduThbest 0?

Kak MBI TOMHHUM, Ha 3TOT BOIIPOC MOXKHO OTBETUTD JINO0 «/la» (1 Torza
HY’KHO TIPOCTO MTPUBECTH NTPUMep), 1160 «HeT» (M TOTZa Hy>KHO ZI0KA3aTh,
YTO CyMMa HU IIpU KaKOM pa3bueHNH He MOXXeT OBITh paBHA HYJIIO).

Cpasy HOJb y HacC He MOMYyYWICA — IIONYIWIOCh 52. A KaK cZiesaTb 3TO
YHCJIO TOMeHbIne? fICHO, YTO AJIA TOro, YTOOBI CyMMa CTaja MeEHBIIe,
JODKHBl YMEHBIIUTHCA cjaraeMele. A 4TO y Hac 3a cjaraeMsle? OTO
MOZY/IU Pa3HOCTel HEKOTOPHIX unces. VITak, CKIaAbIBas OTU MOZAY/IN, MbI
JIOJDKHBI ITOTyYUTh HOMb. HO BeZib MOZy/In HeOTpULlaTeIbHbI! 3HAUUT, HOJIb
MO>XeT IOJy4UThCs, TOJbKO eC/IU MBI CKIaZbiBaeM Hyau! MTak, [ Toro
YTOOBI MTOJYYNUTh B pe3y/IbTaTe HOMb, HA MpeJBIAYINeM Iare Mbl JOKHBL
TIOJIyYUTh IIeCTh HyJeH.

A 4TO MBI Zleslanii Ha IpeApiAyLeM mare? Vbl cuuTaayd pa3HOCTH MeX-
Ay cyMMaMu. U ecivi OHU paBHBI HYJTIO, 3HAYUT, BCE CYMMBI ZIOIXKHBI OBITH
PaBHBI MeXXay coboii! VITak, A MOCTPOEHH UCKOMOT'O IpUMepa HyKHO
pa36uTh yncia 1, 2, ..., 12 Ha rpymisl TaK, YTOObI CYMMBI YHCEJT B TPYIIIaxX
OBLUIA OJVTHAKOBLIMU!

Jesno 3a ManbIM — cZenath 3To. JlaBaliTe 14 Havajga IMOCYUTaeM, Ka-
KOH TOrZa JO/DKHA OBITh CyMMa YHCesl B KXo rpymie. VIcXoAHo cymMMa
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ymcesn 6pu1a 142+ ...+ 12=78. Eciu MBI pa3buBaeM ux Ha 4 IPYIIIIEL, TO
B KaXkZIol rpymre cymma 6yzer 78 :4=19,5. Kak xe Tak? CymMMma ke He
MOXET OBbITh HelleloH. UTo 3TO 3HAUUT? A 3TO 3HAUUT, YTO TAKOTO Pa3du-
€HUA He CYIIeCTBYEeT, U MBI 3TO TOJBKO YTO JoKa3au!

Teneps yHKT 6). MoxkeT i cymMa A GBITh paBHOU 1? OmATH Ke HaM
HY>KHO JTUOO MPUBECTHU IPUMEP TOT'0, KOTZA 3TO OBIBaeT, 10O Z0Ka3aTh,
YTO 5TO HEBO3MOXKHO.

Tak kak A ecTb CyMMa IIeCTH HeOTPHUIATeJIbHBIX LEJIBIX YHCes, 3TO
BO3MOXKHO TOJIBKO B TOM CjIydae, KOTZA OAHA W3 PA3HOCTEH IO MOZYIIO
paBHa eJUHUIIE, a Bce OCTaJbHblEe MOAYIN PasHOCTel (a 3HA4YuT, U caMu
pasHoctu) — Hysu. Kak 310 Bo3MOoXHO? /JlaBaliTe, He Tepsis OOIIHOCTH,
CYUTATh, 4TO S; — S, 7# 0, a OCTaIbHBIE PA3HOCTU PaBHBI HYJIO, TO €CTh

51_53=51_S4=52_53=52_S4=53_S4=O.

OzfHako U3 IOCIe[HEr0 paBEHCTBA CJIeZyeT, YTO BCE CyMMbl PaBHBI
Mexay coboit! A BeZb 3TO MPOTUBOPEYUT TOMY, 4TO S; — S, 7# 0! Urak,
HMCKOMasi CyMMa He MOXKeT OBITh TaKXKe paBHA # 1.

OcTaJcs MyHKT B). 37IeCh HaM HYXKHO C/ZIeJIaTh TPU BEIIW: TPUAYMATh
MpaBUWIbHBIA OTBET, [0KAa3aTh, YTO OH JEWCTBUTEIHbHO HAWMEHBIIUH,
U TIpEACTaBUTh NPUMEP, KOTZla TAKoe 3Ha4deHWe AocTuraercs (TO ecTh
MIPUBECTH TaKoe pa3breHue Ha YeThIpe IPYIIBI, TP KOTOPOM HCKOMAst
CyMMa MoJyJieil pa3HOCTel paBHa yKa3aHHOMY HaMH YHUCIY).

[Ipexxae Bcero ZaBaiiTe mompobyeM AOWTH A0 MPaBWIBHOTO OTBETA.
Ham Hy»KHO, YTOOBI CyMMa MOZAYJ/Iel pa3HOCTeH ObUta HauMeHbIIel, 3HAYUT,
B Hleasie MbI JIOJDKHBI CZeIaTh MOZAYJIN PA3HOCTEN KAaK MOXKHO MeHBbIIIE.
A korza oM OyayT MaseHbKUMH? KOHEYHO, Korja 4uciia, KOTOpPble MBI
BBIYUTAEM, CTOSAT KaK MOXKHO OJIvDKe APYT K ApyTy (OIATH XKe, B uzeane —
4yTOOBI OHM BCe OBUTM PAaBHBIMU). 3HAYUT, HAM HY)KHO COCTABUTD T'PYIIIIBI
TaK, YTOOBI CyMMBI YHMCEN B HUX OBLTM paBHBI MEXKIY COOOU WMIU MaKCH-
MasbHO GJIU3KU APYT K APYTY.

Kak MBI 3HaeM U3 IEPBOTO MYHKTA, PaBHBI MEXAY cOO0H OHU OBITh HE
MOTYT, TaK Kak 78 He zenuTca Ha 4 Hanesno. OfHaKoO M3 TOrO e IepBOro
ITyHKTAa MBI BUAUM, YTO, ECJIU pa3zAeauThb 78 Ha 4, OyzeT 19,5. 3HauuT O6BUTO
OBl IOTUYHO COCTABUTh TaKWe I'PYIIbI, YTOOBI CyMMa B HUX Oblia Gn3Ka
k 19,5, To ecTh 6bUTa paBHa 19 wm 20. [Tompo6yeM cZenaTh ABe TPYIIIHI
o 19 u gBe mo 20. B aToM ciydae obmas cymma 6yzeT Kak pas 78, a eciiu
MTOCYUTATD IOMAPHBIE PA3HOCTH, TO CPeAU HUX OyAeT 4 eAWHUIBI U /1Ba
HYJIsI, TO €CTh UCKOMOeE YHCIo A GyzieT paBHO 4. Herioxo, XOTs MBI ITOKa
He [TOKa3aJjI¥, 9YTO 3TO MUHUMAaJIbHO BO3MOXXHbIN BapruaHT. TeM He MeHee,
O4YeHb ITOXOXKE Ha TO, YTO MBI HE OIIUOINUCE.
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OpHako 3TO elé He MpUMep: MBI IIOKA JIMIIb [IPUBEIN CyMMBbI YHCesl
B IpymIax, HO He pa3breHue 110 rpymnnaM. BripodeMm, aTo He Tak CIO0XKHO.
Bemmmuimnem Bce umcina: 1, 2, 3,4,5,6,7,8,9,10, 11, 12.

Teneps B IIepByIO IPYIILy BO3bMEM 4HCIa ¢ CyMMOH 4uces 20: Hanpu-
Mep, {12; 8}. Bo BTOpy10 — Takxe ¢ cymMMoi 20 — k mpumepy, {11; 9}. Te-
IIepb B TPEThIO HYKHEBI yncia ¢ cymmoi 19. Bepém {10; 7; 2}. Hy a cymma
OCTaBIIMXCA, pasyMeeTcs, TOXXe paBHa 19 (Tak kak obmras cymma — 78).
Urak, pa3bueHue, farmollee OTBET 4, HalIpUMep, TAaKOBO (eCTb U Jpyrue
npumepsl; cM. Hke): {12; 8}, {11; 9}, {10; 7; 2} u {6; 5; 4; 3; 1}.

Temeppb HYXXHO [J0Ka3aThb, YTO YUCIO 4 HauMeHblnee. Ho 06 aTom —
y’Ke B pellleHUH.

Pemrenme. O603HaYMM CyMMEBI YHCeJl B IpyHIax Sy, S,, S3, Sy, @ yKa-
3aHHYIO B yCJIOBUM CyMMYy MOJyJeH HX IIOIapHBIX pasHocTel depes A.
MOXHO CYUTATh, YTO S1 <S5 <S35,

a) Yrobsl yncio A paBHsIOCh 0, HEOOXOAUMO, YTOOBI KQXKJasA U3 pas-
HoCTeill S; — S; paBHAIach 0, TO ecTb §; =S, =853 =S5,. CyMMa Bcex /iBeHa-
JLIaTH 9UCes paBHA

12-13

1+2+...+11+12= - 78.

C Zpyroii CTOpOHBI, OHa paBHA
Sl +Sz+83 +S4 = 481,

HO 78 He zenutcs Ha 4. 3uauuT, A # 0.

6) YTOoOBI UynciIo A paBHATOCH 1, HEOOXOAMMO, YTOORI BCE, KPOME Of-
HOIi, Pa3HOCTH S; — S; paBHANUCH 0. 3HAYUT, S; <S4, HO B ITOM CiIydae
KaKZas U3 CyMM S,, S; He paBHA XOTsI OBl OHOU U3 cyMM S, S,, TT03TO-
My XOTA OBl TPU Pa3HOCTH S; — S; He paBHbI 0 ¥ YKCIO A He MeHbie 3.
3uaunt, AF# 1.

B) Brlpasum uncio A ABHO uepes Sq, Sy, S3, Syt

A= (SZ_Sl) +(S3_Sl) + (54_51) + (53_52) + (54_52) + (54_52) =
= 3(54_83) +4(S3 _Sz) +3(82_Sl)

B mpeapiAyIiix MyHKTaX OBUIO MOKa3aHo, 94To A > 3. Ectn A=3, To
81252253284_1 NIn SZZSBZS4ZSI+1.

B aToMm ciydae cymMMa Bcex ABeHaAaTH yucesl paBHa 45, +1 win 45, — 1,
TO eCTh He4€THa, YTO HEBEPHO.
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Jnsa cnepyromero pa3bueHus ywcen Ha rpymmel: {12; 7}; {11;6; 2};
{10; 5; 4; 1}; {9; 8; 3} — uucyio A paBHO 4.
OTBert. a) HeT; 6) HeT; B) 4.

CogepkaHue KpUTepusa EV LIS

BepHO nosyyeHsl Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6aJu1) pesy/bTaThl 4

BepHO moJIy4€eHs! TpU U3 MEePeYrCIeHHBIX (CM. KpuTepuii Ha 1 6an) pe3ysisraToB

3
BepHo mosyueHs! /1Ba U3 MEPeYUCIeHHbIX (CM. KpuTepuii Ha 1 6at) pe3ysibTaToB 2
1

BepHO MOJIyYeH OANH U3 CJIEAYIOIUX PE3yIbTaTOB:

— 060CHOBAHHOE PEIlIeHNeE 1I. d;

— 0B6OCHOBaHHOE pelleHue 1. 0

— MCKOMas OIeHKa B 1I. 8;

— [IPUMED B II. 8, 06ECIIEYNBAIOLINN TOYHOCTD MIPEABIAYIIEH OLEHK!

Pemrenue He COOTBETCTBYET HU OZAHOMY M3 KPUTEPUEB, NEPEIYNCITCHHBIX BBIIIEC 0

MaxcumanwsHolil 6ain 4

B 3aBepineHre 3Toro maparpada Mbl IIpeZjiaraeM HeCKOMbKO 3aiad U3
BapuaHTOB EI'D 6e3 mogpo6GHOTro 06CYKA€HNS, OHAKO OYeHbh PEKOMEHAYEM
YUTATEITIO TOIPO60OBATh MPUMEHUTD TOJMBKO UTO MIPOYUTAHHBIE UJIEU B ITUX
3a/layax. BHUMaTenbHO YnTalTe yeIoBUe, WLITIOCTPUPYITE ero npuMepamu,
U BCE MONMy4uTcsa!

IIpumep 4. B psaz Bemucans yucaa 12,22, ..., (N — 1)2, N2, Mexzay
HUMU ITPOU3BOJILHBIM 00pa30M PACCTABISAIOT 3HAKH «+» U «—» U HAXOAAT
MO YMBIITYIOCS cyMMy. MOXXeT Jii Takasi CyMMa PaBHAThCS:

a)4,eciu N=12? 06) 0, ectu N =69?

B) 0, ecimu N=64? 1) 5, ectu N =90?

Pemrenue. a) [Ipu cieAyrolleil pacCTaHOBKe 3HAKOB MOMYYaeTCA Tpe-
byemas cymma:

12-22-324+4%4+52-6> - 72 +82-92+10>+11* - 12> = 4.

6) Cpeau BHIMMCAHHBIX 69 ynicen — 34 Y€THBIX U 35 HeYETHBIX. [103TO-
My Jif06as cymMma, KOTOPYIO MOXKHO TIOJIYYUTb, OyZeT HEYETHOM U HE MOXKET
paBHATHCA O.

B) 3ameruM, uto (a+3)% — (a+2)% — (a + 1)? + a®> =4. 3HauuT, MeXx-
Ay 8 KBapaTaMu MOCJIeZ0BaTENbHBIX HATYPaIbHbIX YHCE MOXKHO PaccTa-
BUTh 3HAKH TaK, YTO TOJTyYeHHass cymMa OyzeT paBHATHCS O:

(a+7)*—(a+6)*—(a+5)*+(a+4)*—(a+3)*+(a+2)*+(a+1)*—a®* = 0.

[Tpu N = 64 MOXHO pa36UTh BCe AaHHbBIE YMCJIA Ha TPYIIIILI IO 8 Yuces
B KaX/IOU Tak, YTO CyMMa 4Yuces B KaXk/Jo¥ rpyime paBHa O, a 3HAYWT,
U cyMMa Bcex yuces pasHa 0.

r) Kak u B mpeZipiAyieM IMyHKTe, pacCTaBUM 3HAKU MexAy 88 unciaMu
32, 4%, ...,89%,90% TakuM o6pasoM, uyTOOLI UX cymMMa paBHszach 0. ITe-
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pea 22 mocTaBUM 3HAK «+>. [Tpu Taxkoii paccTaHOBKe 3HaKOB CyMMa paBHa
1242240 =5.

OrtBer. a) [la; 6) HeT; B) Za; I') Ja.

Cogep:xaHue KpuTepus EV LIS

BepHO BBITIOHEHBI BCE IyHKTHI 4

BepHO BBINIOJIHEHBI TPU ITyHKTA U3 YETHIPEX

BepHO BBINIOJIHEHBI /IBa ITyHKTA U3 YETBIPEX

BepHO BBINIOJIHEH OZIUH IIYHKT U3 YETBIPEX

PemreHnie He COOTBETCTBYET HU OZIHOMY 13 KpUTEpPHUEB, IepeurCc/IeHHbIX BhILIe

MlOo|m|IN|W

MaxcumansHwiii 6ain

IMpumep 5. Yucio S TaKOBO, UTO AJISA IIOOOTO IIPEJCTABIEHUA S B BU/IE
CYMMBI ITOJIOKUTENbHBIX ClaraeMblX, KaXKZloe U3 KOTOPHIX He IPeBOCXO-
IUT 1, 3TU claraeMble MOXKHO Pa3zie/IUTh Ha ZIBE TPYIIIHI TaK, 4TO KaKAoe
caraeMoe TIoTaZIaeT TOMBKO B OIHY I'PYIIITY ¥ CyMMa CJIaraeMbIX B KaXKZ0U
TpyIne He IpeBOoCXoAuT 19.

a) MoxeT it yrciio S 6uITh paBHBIM 38?

6) Moxet a1 ymciio S 66Tk 60sbIIe 37,057

B) HaliznTe MaxcuMabHOE BO3MOXKHOE 3HaYeHHe S.

Pemenne. a) Paccmorpum pasbueHue uymciaa 38 Ha 39 ciaraeMmbx,

38
PaBHBIX 5g. [Ipy paszesieHuy STHX ClTaraeMbIX Ha /IBe TPYIIIBI B OJIHOM
U3 HUX OKa)KeTCH He MeHee 20 yuces, CyMMa KOTOPBIX paBHa

38 760 _ 1,19
20-35 = 59 = 1935 > 19.

3HA4UT, S HE MOXET 6I:ITI> paBHBIM 38.
6) ITockonbKy S SIBISAETCA CYMMOH ABYX uuces1, He 60nbumx 19, momy-
yaeM S < 38.

[Tyctp 37,05 < S < 38. PaccmoTpuM pasbuenue uucia S Ha 39 cia-

S _38
raeMBIX, PaBHBIX 7o < 55 < 1. Ilpu paszeneHuu 3TUX cjaraeMbIX Ha JBe

TPYIIIIbI B O,Z[HOfl Hn3 HI/IX OoKaxkeTcsl He MeHee 20 qrcesn, CymMMa KOTOPBIX

paBHa 20 o5 3 >20- 37 05

B) JlokakeM, 4TO qncno S§=237,05 yaoBIeTBOPAET YCIOBUIO 3a1a4H.
PaccmoTpuM mpou3BoONbHOE IpefcTaBiaeHue uncia S = 37,05 B Buze
CYMMBI TIOJIOKUTENIBHEBIX CJIaraeMbIX, He IPeBOCXOAAMUX 1:

S = X1 +xZ+...+Xn.

MoXXHO CHUTaTh, 4YTO Ci1araemMbl€ yIIOpAAOYEHEI 110 y'6bIBaHI/IIOI

=19. 3uauuT, S He MOXKeT ObITh Gosbiie 37,05.

X1 Z X9 Z oo Z X1 Z Xy
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[TepByto IpyIIly COCTaBUM U3 k HAUOOMBIINX C/IaTaeMBIX TaK, YTO
S;=x1+x+ .. Fx, <19 <x;+ x4+ X+ X

Bropyto rpyIny cocTaBUM M3 OCTaBIIMXCA ClaraeMblX.
[Iycts S; <18,05=37,05 —19. B aTOM citydae

0,95<19-8; <X 1 SX < ... <Xy, 0,95k <x;+...+x,=5; <18,05.
[Moatomy k <19, k<18 u S; =x; + X5+ ... + X, < 18. Torza
1<19-5; <x 1 <1
[TosyyeHHOE IPOTHUBOpEUNE AOKasbIBaeT, uyTo S; = 18,05. TToaTomy
Sy = Xpq + Xyt ... +x, =37,05—-5; < 19.

Takum obpasom, uyucio S = 37,05 yZoBIETBOPSAET YCIOBUIO 3a/adH.
B mpeapiAyIeM MyHKTe ObLIO TTOKa3aHO, YTO HU OfHO U3 uucen S > 37,05
He y/ZIOBJIETBOPSIET YCJIOBUIO 33/1a4d, 3HAUUT, MAaKCUMaJbHOE BO3MO)XHOE
3”HadyeHue S —oto 37,05.

OTBert. a) HeT; 6) HeT; B) 37,05.

CogepkaHue KpUTepusa EV LIS

BepHo nosy4yeHsl Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6aJu1) pesysbTaThl 4

BepHO IoJy4YeHbl TPU U3 [IepeuncIeHHbIX (CM. KpuTepuit Ha 1 6aju1) pe3ysbTaToB

N

BepHo mosyueHs! /1Ba U3 MEPEeYUCIeHHBIX (CM. KpuTepuii Ha 1 6ajt) pe3ysibTaToB

—_

BepHo nosydeH OfUH U3 CIeyIOMINX pe3yIbTaToB:

— 006OCHOBaHHOE PelIeHNE II. d;

— 060CHOBaHHOE pelleHue II. 0;

— yKa3aHue BEPHOTO crtocoba paszieieHus claraeMbIX Ha ZIBe TPYIIIbI i HCKOMO-
ro 3HayeHus: S B 1. 8;

— 0060CHOBaHHE BEPHOTO CIIOCO0A pasZieieHus ClaraeMbIX Ha ZIBe TPYIIIIBI IS WC-
KOMOT0 3HayeHusA S B II. 8

PemreHuie He COOTBETCTBYET HU OHOMY U3 KPUTEPUEB, TIepeUrC/IeHHBIX BbIIIEe

MaxcumanwsHotil 6ain

IMpumep 6. Kaxzblii U3 TPYIIIL yYAIIUXCA CXOAMWI B KUHO WIU B Te-
aTp, IIPpY TOM BO3MOXKHO, YTO KTO-TO U3 HUX MOT CXOJIUTh U B KUHO, U B Te-

2
aTp. I/IBBCCTHO, 49TO B T€aTp€ Ma/JIbYMKOB 6bUTO He bosee ﬁ oT 0611[61"0
quciaa yJaluyuxcd IpynIibl, IIOCETUBIINX T€ATP, 4 B KUHO Ma/JIbYMKOB OBLIO

2
He Gonee S oT o611Iero yrcsa yqamuxcs IPYIIIsL, IOCETUBIINX KUHO.

a) Momro siu 6BITH B TPyHIE 9 MAJIbYMKOB, €C/IU JAOTOJTHUTENTBHO HU3-
BECTHO, YTO BCETO B rpymiie 66ut0 20 yyarmmxces?
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6) Kakoe HauboJbIIee KOTUIECTBO MAJBYUKOB MOIJIO OBITH B I'PYIIIIE,
€CJIA IOTIOTHUTENBHO U3BECTHO, YTO BCETO B TPyIie ObuT0 20 yYammxcs?
B) Kakylo HauMEHBIIYIO OO0 MOIVIM COCTaBJIATh A€BOYKU OT OOIIEro
YHCIa YYAIIUXCS B IPYIIIe 6e3 ZOIOIHUTETBHOTO YCIOBUS TyHKTOB a) U 6).

Pemrenue. a) Eciu rpymma cocTOMT U3 2 MaslbYMKOB, IOCETHUBIINX
TOJIBKO TeaTp, 7 MaJb4MKOB, IIOCETUBIIUX TOJIbKO KMHO, U 11 AeBouexk,
CXOJVBILINX U B TeaTp, U B KWHO, TO yCJIOBYE 33/1a4X BBHIIIOJIHEHO. 3HAYUT,
B rpymme u3 20 yJamuxcs MomIo 65T 9 MaJbuHKOB.

6) TIpeAMmoONOXKUM, YTO MadbuuKOB ObUTO 10 wiu 6osbiie. Torga ge-
Bouek 6bpUTO 10 miu MeHbIe. TeaTp HMOCETHIO He Oojlee 2 MaybYUKOB,
ITOCKOJIBKY eCJTi OBl MX ObUIO 3 WK GOJIbINE, TO ZI0JIS MAJbYUKOB B TEaTpe

ObU1a OB He MeHbIIIe 3 _3 4TO OOJIBIIIE —= 2 AHaJIOTUYHO KHUHO TIO-
3+10 13° 8 11

ceTw1o He bonee 7 MaJIbYUKOB, IIOCKOJIBKY o=~ 8+ 10 = HO TOrZa XOTA

1875
OBl OZIH MaJIBUMK He ITOCeTWI HU TeaTpa, HU KWHO, YTO IPOTHUBOPEUUT
YCJIOBHUIO.

B mpezpIAyIeM MyHKTEe OBUIO IIOKA3aHO, YTO B rpyIie u3 20 yqammxcs
MOTJIO OBITh 9 MaJBYMKOB. 3HAYUT, HAUOOJbIIIEe KOTMIECTBO MATBYMKOB
B rpynme — 9.

B) IIpeAnonoxum, 4To HEKOTOPBIM MalbYUK CXOAWI U B TeaTp, U B KU-
Ho. Ecyint 661 BMeCTO Hero B I'pyIille IPUCYTCTBOBAJIO /IBA MaJIbUUKa, OJVH
13 KOTOPBIX IIOCETUJ TOJBKO TeaTp, a APYyroll — TOJIbKO KUHO, TO [0/
MaJIbYMKOB U B TeaTpe, U B KMHO OCTayach OBl IpeXXHeH, a obuas g0
ZIeBOYEK CTajia OBl MeHbIle. 3HAYUT, I OIleHKW HaWMeHbIIEeH [omu
JleBOYeK B I'pyIIle MOXHO CYUTATh, YTO KaKAbIM MajbuUK CXOAWI WIH
TOJIBKO B TeaTp, WK TOIbKO B KUHO.

[lycTb B rpymie m; MajJbuMKOB, IOCETUBIIMX TeaTp, M, MaJIbiUKOB,
MOCETUBIINX KUHO, U d AeBoveK. OLIeHUM JOJIO IeBOYEK B OTOH T'pyTIIIe.
ByzneMm cunTath, YTO BCe [IeBOUYKYU XOAWIHN U B TeaTp, U B KMHO, IIOCKOJIBKY
UX 0/ B TPyIIle OT 3TOr0 He M3MEHUTCH, a Jiojid B TeaTpe U B KUHO He
YMEHBIIUTC.

Ilo y'CJIOBI/IIO % < 121, mznz 7S g, 3HAYUT, % < %, % < % Toraa
% g MI03TOMY /1071 /IeBOYEK B TpyIIIe:
d _ 1 > 1 _9
m1+m2+d m1“;‘m2+1 g+1 17°

Eciu rpyiiiia COCTOUT u3 2 MaJIbYUKOB, IIOCETHUBIINX TOJBKO T€ATp, 6
MaJ/JIbYMKOB, IIOCETHUBINMX TOJIBKO KHMHO, 1 9 A€BOYEK, CXOAUBIINX U B TeE-
aTp, U B KMHO, TO YCJIOBUE 3a/1a49M BBITIOJIHEHO, a A0JA A€BOYEK B I'DYIIIIE

paBHa 7.
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Ortser. a) /Jla; 6) 9; B) 1%

Cozep:xaHue KpUTepU Basurst

BepHO nosyyeHsl Bce IepeyrcieHHble (CM. KpuTepHit Ha 1 6aJu1) pesysbTaThl

BepHO HOJy4YeHbl TPU U3 [IepeurcIeHHbIX (CM. KpuTepuit Ha 1 6aju1) pe3ysIbTaToB

BepHo nosyyeHs! [Ba U3 ePeYUCIEHHBIX (CM. KpUTepuii Ha 1 6ajt) pesyibTaToB

=N w| D

BepHO MOIy4YeH OAWH U3 CIEAYIONINX PE3YIBTaTOB:

— 060CHOBaHHOE pelleHue II. a;

— 060CHOBaHHOE pelleHue II. 0;

— HCKOMast OLIeHKA B II. 6;

— IpPHUMeD B II. 8, 06ECIEYNBAOIINI TOYHOCTD [IPEBIAYIEH OLleHKI

PelreHnie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IIepeurC/IeHHbIX BbIIIEe 0

Maxcumanshutii 6ann| 4

IIpumep 7. Kaxzgoe us uucen 2, 3, ..., 7 yMHOXAIOT Ha KaXX/0€ U3 YU-
cen 13, 14, ..., 21 u nepeJ, KaXXAbIM U3 MTOJYYEHHBIX IIPOU3BeJEHUN IPO-
M3BOJIBHBIM 00pa30M CTaBST 3HAK IUIIOC WINM MUHYC, TIOC/IE 4ero Bce 54
IIOJIy4E€HHBIX Pe3y/bTaTa CKJIaAbIBAIOT. KaKyr0 HaMEHBIIYIO 110 MOZYJIIO
Y KaKyI0 HanbOIbIIyI0 CyMMYy MOXXHO IIOTYyYUTh B UTOTe?

Pemrenue. 1. Eciu Bce mpou3BeieHUA B3ATHl CO 3HAKOM IUIIOC, TO UX
CyMMa MaKCHUMaJjbHa U paBHa

@+...+703+..+2D = (21 6) - (B2

2. Tak kak mpezpiAyInas cyMMa OKa3ajach HEUYETHOM, YHCJI0O HEeueT-
HBIX CjlaraeMbIX B Hell HeuéTHO, IPUYEM 3TO CBOMCTBO BCel CyMMBI He
MeHsIeTCsI IPU CMeHe 3HakKa Jroboro eé ciaraemoro. [loatomy srobas u3
MOJTYYaIOIIUXCs CyMM OyZeT HEYETHOH, a 3HAYUT, He OyzeT paBHa 0.

3. 3HavyeHue 1 cymMMa NIpUHUMAaET, HalIpUMep, IIPpY TaKoW pacCcTaHOBKe
3HAKOB y IIPOU3BeZIeHU, KOTOpas IOIy4YUTCA IIPU PACKPBITUU CJIeYIOINX
CKOOOK:

(—243—4+4+5+4+6—-7)(—13—-14—-15-164+17—184+19+420+21) =1-1=1.
OTtBer. 1 1 4131.

9) —27.153 = 4131.

CoziepxaHye KpUTepUs Basuter

OG6OCHOBAHHO IIOJy4YeH NPaBWIbHBINA OTBET 4

OTBeT npaBWiIeH, HO HeJIOCTaTOYHO 0OOCHOBAH (HalpUMep, He JOKa3aHo, YTO 3

cymMMa oTiryHa oT 0 160 YTO OHA MOXKET OBbITh paBHA 1)

BepHo HalizeHo HaubosIblllee 3HaYeHWEe CYMMBI U JOKa3aHO, YTO CyMMa 2

Bcerga omimyHa ot 0

BepHo HaiilZieHO TO/bKO HanboJIbliee 3HaYeHUE CYMMBI WIH TOJIBKO /J0Ka3aHo, 1

YTO CyMMa Bcerzia OTar4YHa oT 0

PemeHrie He COOTBETCTBYET HU OZIHOMY M3 KpUTEpUEB, IepeurCc/IeHHbIX BhILIe 0
Maxkcumansblil 6aun 4
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IMpumep 8. Ilepex xaxzabpIM U3 yucen 22, 23, ..., 26 u 50, 51, ..., 60
IIPOW3BOJIBHBIM 0OPA30M CTABST 3HAK IUTFOC VI MUHYC, ITOCJIE YETO K KaXK-
oMy U3 06pa30BaBIINXCS YKCET TIEPBOTO Habopa MpUOABIAIOT KaKZoe
13 06pa3oBaBUINXCA YHCET BTOPOTO Habopa, a 3aTeM BCe 55 MOMydeHHBIX
pe3y/IbTaTOB CKIaAbIBalOT. KaKyio HaMEeHBIIIYIO TI0 MO/YJTIO M KaKyI0 Hau-
OOJBIIYI0 CYMMY MOXKHO TIOTYYUTh B UTOTE?

Pemienme. 1. Eciu Bce 4ncia B3SITBL CO 3HAKOM IUTIOC, TO UX CyMMa
MaKCHMaJIbHA X1 paBHa

11(22+...+26) +5(50+...+60) =

- 11(22%26-5)%(@-11) — 55.(24455) = 4345,

2. Tak Kak IpeAblAyIIas CyMMa OKa3ajach HEUYETHOM, YMCIIO HEeueT-
HBIX CjlaraeMbIX B Hell HeuéTHO, IPUYEM 3TO CBOMCTBO BCel CyMMBI He
MeHsIeTCsI IPU CMeHe 3HaKa Jiroboro eé ciaraemoro. [loatomy srobas u3
MOJTYYaIOMIUXCs CyMM OyZieT HEUETHOH, a 3HAUUT, He OyzeT paBHa O.

3. 3HaueHHe 1 cymMa NpUHKUMaeT, HallpUMep, [IpU cjlefytolleii paccra-
HOBKE 3HaKOB Y 4McCer:

11(—22423—-24+25-26) +
+5(50+4+51—-52—-534+54—-554+56—-574+58—-59+60) =
=—11:24+5-53 = —264+265 = 1.
OtBerT. 1 1 4345.

CozeprkaHue KpUTEPUs Basr

OG6OCHOBAHHO TOJTy4YeH IIPaBUWIbHBIN OTBET 4

OTBeT npaBWieH, HO HEOCTATOYHO 0G0CHOBaH (HampuMep, He ZI0Ka3aHo, YTO 3

cymMMa oTinyHa oT 0 b0 YTO OHA MOXKET OBITh paBHa 1)

BepHo HalizeHO HaubosIbIllee 3HaYeHWE CYMMBI U JOKA3aHO, YTO OHA BCeraa 2

otinyHa oT 0

BepHo HaiiZieHO TO/MbKO HanboJIblilee 3HaY€HUE CYMMBI WIH TOJIBKO /J0Ka3aHo, 1

YTO OHa BCerza oTau4Ha ot 0

PelreHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEYUCIEHHBIX BBILIE 0
Maxkcumanvhulil 6ann 4

IMpumep 9. Halizure Bce TPOWKM HATypaslbHBIX 4ucen k, m U n,
yZoBIeTBOpstonue ypaBHeHuoo 2 -k!l=m! —=2-n! (11=1; 21=1-2=2;
n!'=1-2-...-n).

Pemrenne. 1. Tak kak m!=2-k!4+2-n!, umeem n<mu k <m.

2. Mlyctb k<n, Ttorma 4-n!=22-k!'+2-n'=m!>=(n+ 1) -n!, oTkyza
4=zn+1uk<n<3.
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3. yctb k>n, Torma 4-k!'=22-k!'+2-nl=m! = (k+1) - k!, otkyza
4>zk+1un<k<3.

4. layee KOHEUHbIM Nepe6opoM 3HaveHuH 1 <n <3, 1<k <3 Haxo-
JIM BC€ pelIeHU.

OtBer. k=1,n=2, m=3;k=n=3, m=4;k=2,n=1,m=3.

Coziep:kaHuie KPUTEPUsI Basutst
OG60OCHOBAHHO TOJTyYeH IPaBWIbHBINA OTBET 4
OTBeT npaBwWiIeH U KOHEYHOCTb Iepebopa ob6ocHoBaHa. OZIHAKO TIpU 3

nepe6ope JoImyIieHsl apudpMeTrIecKue OMNOKH WIN TPOOeIIbI

OTBeT IpaBWIeH U IOJIy4YeH KOHEYHBIM epe6opoM. OZHAKO KOHEUHOCTh 2
nepe6opa He 060CHOBaHa

[IpuBeA€H XOTs OBl OAUH M3 IPABIWIbHBIX HAOOPOB, U IPOBEPEHO, YTO IIPU 1
TIOZICTAHOBKE B ypaBHEHMeE I0JTy4aeTcsl BEpPHOE YHCIOBOE PaBEHCTBO

PemreHnie He COOTBETCTBYET HU OZIHOMY U3 KpUTEpUEB, IepeurCc/IeHHbIX BhILIe

MaxcumanwsHotil 6ain

ITpumep 10. Haiizute Bce mapbl HATYpaJbHBIX YUCEN a U b, yAOBIe-

TBOPSIIOIINE PABEHCTBY ab = ab + 23 (B neBoii vacTu paBEHCTBA CTOUT YKC-
JI0, TIOJTyYaeMoe TIPUMHUCHIBAHUEM JECITUYHOM 3alKcy YKcia a mepes je-
CATUYHOM 3aIlMCchio uncaa b).

Pemenne. B ciyyasax a=1 wm b=1 umeem 24 = 1°+23=1b wm
a' + 23 =al =10a + 1, 9TO HEBO3MOXKHO. Janee cumtaem, 4to a > 1
nub>1.

[ycth a < 9. Torza A1 BBIMIOMTHEHUST paBEHCTBA HEOOXOUMO YCIOBUE
b <9, Tak kak uHaue, eciu b — k-3HauHOoe uncio (k = 2), uMeeM

k—1 J—
ab 2 210 2 210(]{—1) > 103(k—1) — 10k+(2k—3) 2 10k+1 > ab.

ITyctb a = 10. Torza AJyiA BHIIOTHEHUS PABEHCTBA HEOOXOAMMEI yCJIO-
Bus b=2 u a <31, Tak KaK WHaue, mpeAnonaras, 9to b — k-3HauyHoOe 4uc-
J10, a a — (m + 1)-3HauHoe uncio (m = 1), umeem,

ecin k>1, To

ab > (10m)1ok*1 > 10m K+ — jomtmtmk 5 oDk 5 Gp.
ecomk=1,b>3, 1O
ab > (10™)?3 = 10mtmFm > 19mTDFR 5 gp;
ecmk=1,b=2 m=>=2, To

ab 2 (10”1)2 — 10(m+%)+% > 10(m+1)+k > E’
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ecmk=1,b=2, m=1,a>=32, 10

a® > (32)? > 10° = 10D+ > gp,
KoHe4HbIM 11epebopoM Beex map d u b, /i KOTOPBIX
mbol<a<9ul<b<9, mb6o 10<a<3lub=2,

IoJIy4aeM, YTO YPaBHEHUIO YIOBIETBOPSIOT AIBE Maphl: a=3, b=2; a=7,
b=2.

OtBer. a=3,b=2;a=7,b=2.

3ameuatue. TlepeGop 3HAYEHUN d U b MOXXeT OBITh TPOU3BEAEH C TIO-
MOIIIBIO IOTIOTHUTENIBHBIX COOOpakeHUH (CBOMCTB I€JTMMOCTH, OLIEHOK Be-
JIUYUH U T.1.), HAlIPUMED, CAEAYIOINM 00pasoM.

Ocraéres ABe BO3MOXKHOCTH: b0 1 <a<9m 1<b<9, mbo 10 <
<a<3lub=2.

B mepBom ciyyae, ecmu a = 2, umeeMm 20 +b = 2 + 23, HO 23 > 20,
a2b>b.

Eciu a =3, umeem 30+ b =3 +23.

[Tpu b > 3 B IpaBoO# YaCTH CTOUT YUCJIO, COCTOsIIIEee Holee YeM U3 BYX
1udp. HecoKHO IPOBEPUTD, UTO CIydail b = 2 IOAXOAUT, a b =3 — HeT.

Ecmu a =4, umeem 40 +b =4 + 23,

[Tpu b > 3 B IpaBO# YaCTH CTOUT YUCJIO, COCTOsAIIee Goyee YeM U3 JBYX
1udp. HecsoXKHO IPOBEPUTD, UTO caydau b =2 u b =3 He MOAXOJAT.

[lpu a =5, ecu b > 2, B IpaBO# YacTU CTOUT YUCJIO, COCTOsAIIEE Boee
YeM U3 ABYX HUPP.

3HauuT, UMeeM ypaBHeHue 10a +2= a®>+23; a®>—10a+21=0, OTKY-
JanonydaeM a=3ua="7.

Bo BTOpOM cydae uMeeM ypaBHeHue 10a + 2 =a? + 23, peleHus Ko-
TOoporo MeHbiie 10.

Cogep:xaHue KpuTepus EV LIS
OG6OCHOBAHHO IOJTy4YeH IPaBWIbHBIN OTBET 4
OTBeT IpaBUiIeH, HO HEJJOCTATOYHO 0O0CHOBAH: MIPABIIBHO IIPOU3BEEH 3

nepe6op He Gosee YeM BY3HAYHBIX OCHOBAHUI CTENEHU U He Gosee 4eM
O/IHO3HAUHBIX €€ TToKa3aTeseli, HO He 00bsCHEHO, moYeMy rnepebop
OrpaHMYeH TONBKO IEPEYNCTIEHHBIMHU CIIydasiMU

OTBET COZEPKUT IPABIIBHYIO U, BO3MOXXHO, OJHY HEIIPaBIIbHYIO T1apy. 2
[IpousBeséH nepebop He Gosee YeM OJHO3HAYHBIX €€ MOKa3aTesel, Ho
¢ apudMeTHYECKUMH OUIMOKaMU WK ITpoberaMu

[IprBeseHa IpaBwIbHAA IIapa, U IPOBEPEHO, YTO OHA OOpallaeT ypaBHEHNE 1
B BEPHOE YHCIOBOE PABEHCTBO

Pemenue He COOTBETCTBYET HU OZAHOMY M3 KPUTEPUEB, NI€PEYNCIICHHBIX BBIIIE 0

MaxcumansHotil 6ain 4
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ITpumep 11. Ha gocke Hamycaay HeCKOIBKO (He 00s3aTelbHO pas3ind-
HBIX) /IBy3HAUHBIX HaTypaJbHBIX 4Mcesl, He MMEIOUIUX HyJel B JecAaThd-
HOI 3anucu. CyMMa 3THX 4Yucesl okasaaach paBHOU 363. B kaxkgom uucie
MIOMEHsUTH MeCTaMHU IEPBYIO U BTopylo Ludpsl (Hanpumep, uucio 17 3a-
MEeHWIA Ha yucio 71).

a) [TpuBeauTe npuMep yucel, 1 KOTOPEIX CyMMa ITOJIyYMBIINXCA YU-
ceJ1 POBHO B 4 pasa 6osblile, YeM CyMMa HCXOJHBIX YHCel.

6) Momia i1 cymMMa HOMYYUBIINXCS YUCET 0Ka3aThCs POBHO B 2 pasa
6osblile, YeM CyMMa UCXOZHBIX YHCEI?

B) HaiiguTe HanbosbIIee BO3MOXXHOE 3HAUEHUE CYMMBI ITOJTyIUBIINXCS
4uces.

Pemenue. a) ITycTb Ha Zjocke 15 pa3 6bUT0 3anucaHo yucio 19 u oquH
pa3 uncio 78. Torga cymma urcen paBHa 363. [Tocite nepecTaHOBKY Iudp
OKasasioch 15 pas 3amucaHo unuciao 91 u ogun pas 87. CymMma 3THUX YUCeIl
paBHa 1452=4-363.

3ameuaHue. DTOT OTBET OGEPETCA He «C MOTONKa». [IpoynTaiite perie-
HUYe IIyHKTa 6) ¥ 3aMeThbTe, YTO aHAJIOTMYHO MOXKHO BBECTH 0003HAYEHU
U B IIYHKTe a), MOCJIe Yero peuruTh cucTeMy, Havja A u B. Jlanbiie —
HEXUTPHIN MoA60pP.

6) IlycTh Ha ZOCKe HATMCAHBI IBy3HAYHBIE YHCIA m, e m. O6o-
3HAYUM

A=a1+...+an, B=b1+.+bn

ITo ycnosuto 10A +B =363 u 10B+ A =2-363. Torza pa3sHOCTb 3TUX
yrcesn paBHa 9(B — A) =363. Ho seBas yacTh NocjaefHEro paBeHcTBa Je-
JquTesd Ha 9, a mpaBasi He JlefIUTCA. 3HAUUT, TaKas CUTyal[dsd HEBO3MOXKHA.

B) IlycTh Ha ZocKe OBUTM HATMCAHBI IBY3HAYHBIE YKCIA dq by, ..., a,b,.
[To-npexxHeMy

A=a1+...+an, B=b1+.+bn

ITo ycmoButo 10A + B =363, 1 Hy>KHO HalTH HauboJblllee 3HaYeHUE YHCTIa
S=10B+ A. Torzma

S=10B+A =10(363—-10A) +A = 3630 —99A.

TakuM 06pa3oM, HEOOXOAMMO HAMTU HaUMEHbBIIIee BO3MOXXHOE 3HaYEHUE
yncia A. TTockonsky

b, €£9a,, ..., b, <9a,, (%)
nony4yaeM B < 9A. ITosTomy

363 = 10A+B < 10A+9A = 194,
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OTKyZia A = % >19, T.e. A= 20. 3HaUuT,

S =3630—-99A < 3630—99-20 = 1650.

Tenepp npuBeZEéM IpHUMED, ITOKA3BIBAONUIUIN, YTO YUCIO S MOXKET OBITH
paBHBIM 1650. IlycTh MepBOHAYaJbHO Ha Zocke 18 pa3 OBUIO 3allMCaHO
yucno 19 u oguH pas yucro 21. Torza cymma aTUX yucesn paBHa 363. Ilo-
CJle TIepecTaHOBKY Iudp Ha Aocke 18 pa3 okasamochk 3amucaHo gucio 91
U ofuH pa3 yucio 12. Cymma aTux yucen pasHa 1650.

fIcHO, YTO 3TOT IpUMep IONYJIAeTCsA, EC/IU IIOYTH BCe ITUPPHI AEeCATKOB
HICXOZIHBIX 4MCes PaBHHL 1, a UGPHI e[MHUL] PaBHHI 9, 9TOOBI IIOYTU BCE
HepaBeHCTBA (*) OOpaTWIKCh B PABEHCTBA.

OTBeT. a) Hanpumep, 15 pa3 uucio 19 u uucio 78; 6) HeT; B) 1650.

Copep:xaHue KpuTepusa Basuisl

BepHo nosy4yeHsl Bce IepeyrcieHHble (CM. KpuTepHii Ha 1 6ajut) pe3ysibraThl 4

BepHO 1oJTy4eHsl TpU U3 epeuncIeHHbIX (CM. KpUTepuii Ha 1 6aju1) pe3yabTaToB

3
BepHo nosyueHs! /iBa U3 TepeyncaeHHbIX (CM. KpuTepuii Ha 1 6a/u1) pe3y/IbTaToB 2
1

BepHO IoIy4eH OANH U3 CIEAYIONINX Pe3yIbTaTOB:

— IpUMep B IL. 4;

— 060CHOBaHHOE pelleHue II. 0;

— HCKOMast OLIeHKA B II. 6;

— IpHUMeD B II. 8, 06ECIIEYNBAOIINE TOYHOCTD [IPEABIAYIEH OLIEHKI

PemreHuie He COOTBETCTBYET HU OZHOMY U3 KPUTEPUEB, TIepeUrC/IeHHBIX BbIIIEe

MaxcumanwvHolil 6ain

IIpumep 12. Ha gocke 6put0 HamucaHo 30 HATypaslIbHBIX uucen (He
0053aTebHO Pa3INYHBIX), KaXKZ0e U3 KOTOPBIX He peBocxoaut 40. Cpez-
Hee apudMeTHUecKoe BCeX HAIMCAHHBIX uuces ObUIO paBHO 7. BmecTo
KaX/I0OTO M3 4YMCeJ Ha JOCKe Halucaayd 4YUCIO0, BABOE MEHbIIee Iep-
BOHavasJbHOro. Ymcia, okasaslIuecs IIOCJIEe 3TOrO MeHblle 1, ¢ ZOCKUA
CTEpJIH.

a) Moruio i cpegHee apudMeTHYeCcKOe YHCeN, OCTABIINXCA Ha JOCKe,
cTaTh bompiie 14?

6) Moro 1 cpefHee apuPMeTHUeCKOe OCTABIIMXCA Ha JOCKE YHCes
ctaTh 6onbie 12, HO MeHbIIe 13?

B) HaiiguTte MakcuMaibHOEe BO3MOXKHOE 3HAUYeHUe cpefiHero apudme-
TUYECKOT'0 OCTABIIMXCA Ha JIOCKE YHUCEeI.

Pemrenue. a) Ilycth Ha gocke 6bUTO 24 4Yucia, paBHBIX 1, U 6 dwmcern,
paBHbIX 31. VX cpenHee apudMeTnyeckoe paBHO 7. CpenHee apupmeTH-

6-15,5
4eCKoe MOMYIUBIIMXCSA YUCeT PABHO —c—— = 15,5>14.
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6) IlycTb c focKH 6BUIO CTEPTO k YmCes, U TIyCTh CyMMa OCTaBIINXCS ObI-

S ..
/1a paBHa S, a 3HAYMT, CTajla PaBHa . I10 yc/I0BMIO OKa3a/IiCh CTEPTHI TOMb-
S+k
KO 4MCJIa, MOMy4YUBIIKeCd U3 1, I03ToMy W:Z T.e. S=210—k. Cpennee

S
apudMeTHIeCcKOoe OCTABIINXCA YUCET PABHO 230 —Jy° OTKYAQ TIoTydaem

210—k . .
12 < 50— <13 72024k < 210k < 780 — 26k;
510 114
22<2—3<k<—5 < 23.

Ho Takux 1ebIX yuces k HeT.
B) B 0603HaueHUAX pelleHus MpeAbIAYIIero MyHKTa HeoOX0AUMO Hal-

™I HaI/I6OJ'IbH.Iee BO3MOXKHOe 3HaueHue yncia A= m . Imeem
A S _ 210-k _ 1, 9

T2B0-k  2B0-k 2" 30—k

Yuciao A 6yzeT HaubOMBIINM, €CIU YUCIO k OyZeT MPUHUMATh Hau-
6osblIIee BO3MOXKHOE 3HaueHre. OLeHUuM 3HadeHue k.

Kaxzoe 13 mepBOHavYaIbHO HAIMMCAHHBIX Ha JOCKe Yrces 6bU1o He 60-
nee 40 u Ha gocke octanock 30 — k Yuces, IO3TOMY s CYMMBI S BBITIOJ-
HfIeTCSI HEPABEHCTBO

210—k =S < 40(30—k),

OTKyZ:a
210—-k <£40(30—k); 39k <990; k< 31130 <26; k<25
3HAYuT,
A<t =185

[IpuBeaéM MprMep, TOKA3bIBAIOIINMA, YTO cpeHee aprdMeTHIECKOE OCTaB-

IIMXCS Ha [IOCKE YHCeN IeCTBUTENIBHO MOXKET CTaTh paBHbIM 18,5. ITycTh

IepBOHAYAJIBbHO Ha JIOCKe OBUIO HANMMCAHO 25 eJUWHUIl U 5 Yuces, pas-
254185

HbeIx 37. Torza mx cpegHee apudMeTHUeCKOe OBUIO PaBHO 35 =7

Bce eamHUITBI CTEPIIHU C IOCKU, @ OCTaIbHbIE YK CIa YMEHBUIWINCH B 2 pa3a.

5-37

<= =18,5.
2-5
HCHO, 49TO IMpUMEDP IIOJMydaeTCA IIpru HaﬁAEHHOM HaubOJIbIIEM 3HAYe-

HUHU k, T. €. HEOOXOAUMO YAATUTh 25 €VHUIL.

Torza cpesHee apudMeTUYECKOE OCTABIINXCS YHCET PABHO
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OrtBer. a) [la; 6) HeT; B) 18,5.

Copep:xaHue KpuTepusa Bauibl

BepHo nosy4yeHsl Bce IepeyrcieHHble (CM. KpuTepHii Ha 1 6ajut) pe3ysibraThl 4

BepHoO 1oJTy4eHsl TpU U3 epeuncIeHHbIX (CM. KpUTepuii Ha 1 6aju1) pe3yabTaToB

BepHo nosyueHs! /iBa U3 TepeyncieHHbIX (CM. KpuTepuii Ha 1 6a/u1) pesyIbTaToB

=N W

BepHO MOJIyYeH OAWH U3 CIEAYIONINX PE3YIBTATOB:

— 060CHOBaHHOE pelIeHue II. a;

— 060CHOBaHHOE pelleHue II. 0;

— HCKOMast OLIeHKA B II. 6;

— IpHUMeD B II. 8, 06€CIeYNBAOIINI TOYHOCTD [IPEABIAYIEH OLIEHKI

Pemenue He COOTBETCTBYET HU OZAHOMY M3 KPUTEPUEB, NEPEIYNCITCHHBIX BBIIIEC

MaxkcumanwsHotil 6ain

IMpumep 13. Ha gocke 6pu10 HamvcaHo 20 HaTypaIbHBIX YKces (He 005-
3aTeJIbHO Pa3MYHBIX), KOKJ0e M3 KOTOPHIX He IpeBocxoauT 40. BmecTo
HECKONBbKUX (BO3MOXKHO, OZJHOTO) M3 YHCeJ Ha ZI0CKe HAIlMCaal YHUCIIa,
MeHbIIIVe IePBOHAYaIbHBIX Ha 1. Yncia, KOTOPhIE TIOC/Ie 3TOTO OKA3a/INCh
paBHbIMU O, C IOCKU CTEPIIH.

a) Morvio 1 cpefiHee apupMeTHUECKOe YKCesl Ha OCKe YBETUIUThCS
TIocJie IPOU3BeIEHHON onepann?

6) CpezHee apudpMeTHYECKOE TEPBOHAYAIBHO HATMCAHHBIX YHCEN OBbI-
JI0 paBHO 27. Morio i cpefHee apubMeTHIeCKOe OCTABIINXCSA Ha JOCKe
YUCeJl MOMYyYUThCA PaBHBIM 347

B) CpeziHee apudMeTHUECKOE TEPBOHAYATHHO HATTMCAHHBIX YHCET ObI-
s0 paBHO 27. Haliiure MakcuUManbHOe BO3MOXKHOE 3HAaUYeHUE CPeZHero
apudMeTHIECKOTO OCTABIINXCSA Ha JOCKe YHCell.

Pemenne. a) [IycTh mepBOHAYaIbHO HA JOCKe ObUTIO 19 umcesn, pas-

HbIx 10, 1 ogHO uwmcio, paBHoe 1. VX cpeaHee apudMeTHYECKOe PABHO

19-10+1
———=9,55. YMeHbIINM YUCJIO, PABHOE 1, ITOCJIE YeTO OHO UCYE3HET

20
C ZIOCKH, a OCTaJbHbIE YKCIa MEHATD He OyzeM. CpeZiHee apupMeTHIECKOEe
19-10
OCTaBIINXCA YUCEJ PaBHO 0 — 10.

6) ITycTb ¢ mocku OBUIO CTEPTO k YuCes, CyMMa OCTQJIbHBIX YHUCET 0

YMEHBIIEHUA ObuTa paBHa S, a IoCj€e YMEHBbIIEHHA CTa/la paBHa S—n
S+k

T.e. OBLIO M3MeHeHO n uucent, 66piux 1. ITo ycmoBuio 0 = 27, T.e.
S =540 — k. CpegHee apudMeTHUECKOE OCTABUINXCS YUCET PABHO
S—n _
20—k 34,
OTKYy/Zia IIoTy4yaeM
540—k—n —34.

20—k
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U3 aroro paBeHcTBa HaxoauM 33k =140 + n. Yucio n JeXUT B Ipejeax
ot 0 g0 20, mosatomy 140 + n snexur B npegenax ot 140 go 160. B aTom
MIPOMEXKYTKE HET I[eJTBIX YKCe, AeAmuxcs Ha 33.

S+k
B) B 0603HAaYeHMAX MPEABIAYIIErO MyHKTa IO-IPEXXHEMY =0 = 27,
T.e. S=1540 — k. HeobxogMO HalTU MaKCHUMaJIbHOE BO3MOXKHOE 3Haue-

_S—n
HUe uncna A= 5. Mimeem

S—n 540—k—n 540 -k 520
= < — =
20—k 20—k T 20—k 1+20—k'

Yucio A Oyzer HaubonbiuMm, ecar n =0 u yucio k O6yzeT NpuHUMATD
HanboJIbIIee BO3MOXKHOE 3HadyeHre. OIeHMM 3TO 3HadeHue. Tak KaK Kax-
[loe U3 TIepBOHAYaIhbHO HAIMCAHHBIX Ha JOCKe uuces ObU1o He 6ormee 40
Y Ha JI0CcKe ocTasoch 20 — k 9ucest, Ay CyMMBI S BHITIONHAETCS HEpaBeH-
CTBO

540 -k = S < 40(20—k),

OTKyza
540—k < 40(20—k); 39k < 260; k < % <7. k<6,
3HavuT,
520 520 l
A< 1+m < 1+H—387.

[IpuBeAéM MpUMep, MOKA3bIBAMOIINH, YTO cpe/iHee aprudpMeTHIeCKoe OCTaB-
o 1
IIMXCA HA ZJOCKe YHCeNT eHCTBUTETBHO MOIVIO CTaTh PaBHBIM 387. ITycts

IIEPBOHAYATIBHO Ha /OCKe OBUIO HamucaHo 6 efWHUIL, 13 4ymces, paBHBIX
40, u ogHO yucio, paBHoe 14. Torza ux cpegHee apudMeTHdeckoe OBLIO
paBHO

6+13-40+14
B

[Tycth 6 4uces, paBHBIX eAWHUIlE, YMEHBIIMIKUCh Ha 1 (rmocie 4ero GbI-
JI1 CTEPTHI C IOCKH), @ OCTA/IbHBIE YMC/Ia HE U3MEHWINCh. Torzia cpesiHee
aprudMeTHIECKOE OCTABIIUXCS YUCET PABHO
13:40+14 1
——— = 38=.
14 7
fIcHO, YTO TIpUMEp JIETKO TONydYaeTcs MpU HaWJeHHOM HauOOIbIleM
BO3MOXKHOM Kk, T. €. cpei HalTMCAHHBIX YKUCEN JOJDKHO OBITh 6 eIUHMUII.
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OrtBer. a) /la; 0) HeT; B) 38%.

Copep:xaHue KpuTepus Baibl

BepHo mnosy4yeHs! Bce IepeyrcieHHble (CM. KpuTepHii Ha 1 6ajut) pe3ysibraThl 4

BepHo mosyueHb!I TpU U3 IIepeUYrnCIeHHBIX (CM. KpuTepuii Ha 1 6a/u1) pe3y/IbTaToB

BepHo nosyueHs! /iBa U3 TepeyncieHHbIX (CM. KpuTepuii Ha 1 6a/u1) pe3y/IbTaToB

=N W

BepHO TOJIyYeH OfIUH U3 CIEAYIOIUX Pe3yIbTaTOB:

— 0060CHOBaHHOE pelIeHue II. a;

— 06OCHOBaHHOE pelleHue 1. 0

— MCKOMas OLEHKA B II. 6;

— [IpUMEP B II. 8, 06ECIIEYNUBAIOLINN TOYHOCTD MIPEABIAYIIEH OLeHKHI

Pemenue He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, NEPEIYNCITCHHBIX BBIIIEC

MaxkcumanwsHotil 6ain

IIpumep 14. YueHUKU IUCAIU TECT. Pe3ylbTaToOM KaXkZOr0 y4eHUKaA
ABJIAETCA 1leJloe HeOTPHIAaTeJbHOE YHCIO OayoB. YYEeHHK CUUTAeTCA
CAABIIMM TECT, €CIi OH Habpan He MeHee 83 6ajuioB. M3-3a TOro, 4TO
3a/laHMsA OKa3aJMCh TPYAHBIMM, BCEM YYacCTHHUKAM TecTa JOOaBUIM II0
5 6astoB, 6yarozaps 4eMy KOJIUYECTBO CIABUINX TECT YBEIUYUIOCH.

a) Mor s cpeziHUit 6ajlT yYaCTHUKOB, He C/IAaBIINX TECT, TOHU3UTHCA?

6) Mor siu cpeaHMH 6a/T yJaCTHUKOB, CZAABIINX TECT, TOHU3UTHCA
Y CpeZiHUH 6ajul y9acTHUKOB, HE CAABIINX TECT, TO)XKe TIOHU3UTHCH?

B) M3BecTHO, YTO IepBOHAYAJIbHO CPeAHUN Oa/lyl yYaCTHUKOB TeCTa
coctaBw1 90, cpefHUll 6alyl YIaCTHUKOB, CAABLIMX TeCT, cocTaBmwl 100,
a cpefHU 6as YIaCTHUKOB, HE CAABIIUX TECT, cocTaBmwl 75. Ilocie zfo-
6aByieHUs 6AIIOB CpeJHUI 6alyl YIaCTHUKOB, CAABIIUX TECT, CTAl PaBeH
103, a He caaBmMx TecT — 79. IIpn KaKOM MUHMMAaJIbHOM 4YUCJIe YI4aCTHU-
KOB TeCTa BO3MOXKHA TaKas CUTyalusd?

Pemrenue. a) Ilycts 6butM 3 yyacTHHKA, KOTOpble Habpamu 100, 82

u 2 6ayura. CpegHuii 6aj/ul YYaCTHUKOB, HE CAABIIMX TECT, COCTABJISI

82+2
T+ =42 6ana. Ilocne nobaBneHus 6aIOB ¥ YIaCTHUKOB OKa3aloch

105, 87 u 7 6annoB. Tenepb cpefiHNi 61T yIACTHUKOB, HE CAABIINX TECT,
cocTasseT 7 6aios.

6) B mpumepe U3 peAbIAYIIero MyHKTa CPeJHUN 6ajll YIaCTHUKOB Te-
CTa, CAABLINX TECT, IEPBOHAYAIBHO cocTaBsLl 100 6ajuioB, a mocie Jo-
105+87

2
B) ITycTh Bcero 6610 N YYAaCTHUKOB TECTA, CAAJU TECT d YIACTHUKOB,

mocyie nobaBieHus 6ajuioB canu TecT b yd4acTHUKOB. O4YeBHUAHO, UTO
cpeZHMI 6aIT BCeX YUaCTHUKOB Iocje JobaBieHus coctaBui 95. Mimeem

6aByieHna 6aJIOB COCTAaBUII =96 6asIoB.
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[iBa ypaBHEHU:
90N =75(N—a)+100a u 95N = 79(N —b)+103b,

oTkyza 15N = 25a, T.e. 3N =5a, u 16N = 24b, T.e. 2N = 3b. [loaTOMYy
nesoe yucyao N KpaTtHo 5 u KpaTHO 3, T.e. kpaTHO 15. TakuM o6pasom,
N =15.

Terneps moxkaxkem, 4To N Momio paBHATbCA 15. [IycTb M3HAYaIbHO 5
YYacTHUKOB Habpanu mo 74 6amna, 1 ygacTHUK — 80 6aioB U1 9 ydacrt-
HUKOB 1o 100 6aynoB. Torga cpepnuii 6at 65Ut paBeH 90, cpeaHMit 6an
VYaCTHHUKOB, CZABIIUX TecT, 6bl1 paBeH 100, a cpeHUH 6ajr y9aCTHUKOB,
He C/IaBIIUX TeCT, ObLI paBeH 75. Tlocie fo6aBaeHus CpeHUM 6ast ydacT-
HUKOB, CAABIIMX TecT, cTaj paBeH 103, cpegHuil 6a/ul yYaCTHUKOB, He
C/IaBIINX TECT, CTal paBeH 79. TakuM 06pa3oM, BCe YCIOBUS BBITOTHEHHI.

OrtsBer. a) /la; 6) aa; B) 15.

Copep:xaHue KpUTepus Bamnsl

BepHo nosyueHsl Bce IepeyrcieHHble (CM. KpuTepHii Ha 1 6aun) pe3ysbraTel 4

BepHO mosyueHs! TPU U3 IIepeYUCIeHHBIX (CM. KpuTepuii Ha 1 6ait) pe3yabTaToB

BepHo 1oJTy4YeHs! jBa U3 IePeYUCIeHHBIX (CM. KpUTepuil Ha 1 6aju1) pe3yabTaToB

=N W

BepHO MOIyYeH OfIUH U3 CJIEAYIOIUX PE3yIbTaTOB:

— 060CHOBaHHOE pelleHue II. a;

— 06OCHOBaHHOE pelleHue 1. 0

— MCKOMas OIeHKa B II. 8;

— [IPUMED B II. 8, 06ECIIeYNBAIONIMI TOYHOCTD MPEABIAYINEH OLeHK!

Pemenue He COOTBETCTBYET HU OZAHOMY M3 KPUTEPUEB, NEPEIYNCITCHHBIX BBIIIEC

MaxcumanwvHulil 6amin

IMpumep 15. a) IlpuBeauTe IpUMeEp YETHIPEXZHAYHOTO YUCIA, TPOU3-
BeZileHUe IIUGP AECATUYHON 3amucy KOToporo B 10 pa3 Gosbllle CyMMBI
udp 3TOro YMCTa.

6) CyIecTByeT JI TaKoe YeTHIPEX3HAUYHOE YHCIIO, TIPOU3BeeHe IHP
JECTUYHOM 3aIKCH KOTOPoro B 175 pa3 6osblie cyMMBI 1P 3TOTO Yrcia?

B) HaiizuTe Bce Takve YeThIpEX3HAYHBIE YMCIIA, IIPOU3BeZEHUE IUD
JECATUYHOM 3amucy KOTOPHIX B 50 pa3 6osbllie CyMMBI I[P 3TOrO YUCIa.

Pemenue. a) [IpoussezeHue nudp uncia 2529 pasHo 180, a cymma
nudp paBHa 18, T.e. B 10 pa3 meHblIe.

6) IIpeAmnonoKuM, 4TO TaKoe 4ucio n = abcd cymiectByeT. O4eBUAHO,
YTO Cpeu 3TUX IUIP He MOXKET OBITh HYJIEH.

Nwmeem abcd =175(a+b+c+d). IlpaBas 4acTb 3TOro paBeHCTBA jle-
JuTcs Ha 25, moaToMy cpeau nudp HaigyTesa aBe nudpsl 5. Tak Kak mpu
TepecTaHOBKe MecTaMu 1udp uncia n paBeHcTBo abcd =175(a+b+c+d)
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ocTaércs BepHBIM, 6e3 OrpaHWYeHUsA OOUIHOCTU MOXXHO CYHUTATh, YTO
B ymncsie n MUdpsI ¢ U d paBHHL 5.

Torma ab=7(a+b+10)>7-12>9-9 > ab. IlonyyaeM MpOTUBOpE-
que. _

B) IIpeamonoxxkum, yTo Takoe uuciao n =abcd cymectByeT. Kak u pa-
Hee, 3aMETUM, YTO Cpeau 3TUX IUdp He MOXKeT ObITh Hysnel. MiMeem
abcd =50(a + b + ¢+ d). IlpaBasg 4acThb 3TOTO paBEHCTBA AEJUTCA Ha
25, moatomy cpeau uudp Haiigyrca aBe mubpsl 5. Be3 orpaHuveHus
obmrHOCTH OyZIeM CYMTATh, YTO c=d = 5.

Torga ab =2(a + b + 10). Tak kak mpaBas 4acCTh IOCJAEIHETO paBeH-
cTBa 4éTHA, a WK b 4éTHEI. Be3 orpaHnyeHus oOIIHOCTH OyleM CYMTATh,
4yTO b 4ETHO.

Eciu b=2, To a=a+ 12, 4To HEBO3MOXXHO.

Ecnmu b=4, To 2a =a + 14; a =14, 9To HEBO3MOKHO.

Ecaiu b=6, T0 3a=a+16; 2a=16; a=_8. Yucno n =8655 u Bce uuc-
JIa, TIoJly9aeMble U3 HEero epecTaHOBKOU IU(P, YAOBIETBOPSIOT YCIOBUIO
3a7a4u.

Ecmu b=38, To 4a=a+18; 3a=18; a=6. DTOT BapuaHT TaK¥Ke IMOJy-
YaeTcs U3 IPEBbIAYIIEro MepecTaHOBKOU UD.

OTtBer. a) Hampumep, 2529; 6) HeT; B) uucio 8655 1 Bce yncia, MOIy-
yaeMble U3 HETo IepecTaHOBKOH 1u¢p (Bcero 12 uwmcen).

Cogep:xaHue KpUTEPHUS Basrsl
BepHO IOCTPOEH NPUMED B II. d, ¥ 060CHOBAHHO IIOJy4YeHbl BepHBIE OTBETHI B II. 0 4
U I8
OG6OCHOBAHHO IIOJIy4YeHbI OTBET B II. 8 ¥ OJMH U3 CIEYIOUIUX Pe3YIbTaTOB: 3

— [IpUMED B II. Q;
— 0060CHOBAHHOE peIleHue II. 6

BepHO HOCTpOeH NpuMep B II. d, 1 060CHOBAHHO IMOJIy4YeH OTBET B II. 6. 2
Wi

OG6OCHOBAHHO IIOJy4YeH BEPHBIN OTBET B II. 8

BepHO nocTpoeH npuMep B II. d. 1
Wi

OG6OCHOBAHHO IIOJIyYeH BEPHEBIN OTBET B II. 6

PemreHuie He COOTBETCTBYET HU OZJHOMY U3 KPUTEPUEB, TIepeurC/IeHHbIX BbIIIe

MaxcumansHolil 6ain

IMpumep 16. Tpu BelleCTBEHHBIX YHCJIA HA30BEM 3ameuamensHoll
TPOUKOM, €C/IM OHU MOT'YT OBITh AJTMHAMHU CTOPOH TPEYTOIbHUKA.

Tpu BelllecTBEHHBIX YKCIa Ha30BEM NpeKpacHOU TPOUKOU, eciu OHU
MOTYT OBITh JIMHAMU CTOPOH NPSIMOYTOJIBHOT'O TPEYTOIbHUKA.
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a) [laHbl 5 pasaMyHBIX HaTypalbHbIX unicesn. MoXXeT i1 0Ka3aThCs, YTO
cpesiu HUX He HaWAETCA HU OJJHOM 3aMedaTebHON TPOUKU?

6) JlaHbl 4 pa3IMYHbIX HATYpaabHbIX YuciIa. MOXKET I 0Ka3aTbCsA, YTO
cpesiyl HUX MOXKHO HAaWTH TPU MPEKpacHble TPOUKMU?

B) Jlanbl 10 pa3muyHbIX ynces (Heobs3aTeNbHO HAaTypaabHbIX). Kakoe
MaKCHUMaJbHOE KOJIUYEeCTBO INPEKPAaCHBIX TPOEK MOXET OKa3aTbCA Cpe-
U HUX?

Pemenue. a) Ecim yucna paBHe 1,2, 4,8 u 16, To HUKakue TpU U3
HUX He 00pa3yloT 3aMevaTeabHy0 TPOHKY.

6) Eciu ofiHO M3 yucen SBASETCs AJUHON TUIIOTEHY3HI IS IBYX Tpe-
YTOJBHUKOB, TO KaKOe-TO M3 OCTABLIMXCA TPEX YMCeN SABIAETCA JTUHOU
KareTa JJI 3TUX [BYX TPEYTOJIbHUKOB, a TOIZla TPEYTOJIbHUKU OKaXKyTCA
PaBHBIMHU I10 TUIIOTEHY3€ U KaTeTy. SHAYUT, KaKJ0e YHUCIO MOXET OBITh
JUTUHOM TWTIOTEHY3Hhl He 60ojiee YeM OJJHOTO TpeyroibHUKa. [Ipy 3TOM ZiBa
CaMbIX MaJIeHbKUX YHCJIa HE MOTYT SIBIATHCSA JJUHOM TUIIOTEHY3Bl Tpe-
YTOJIbHUKA. 3HAYUT, CPEeJY YETHIPEX YHCEJT MOXKHO HaWTU He 6osee ABYX
IIpEKPaCHBIX TPOEK.

B) YIOPSZOYMM YHCIA IO Bo3pacTaHuio. Camoe GOIbIIOE U3 HUX MO-
JKeT OBITh JJIMHOM TUITOTEHY3hl He 6ojiee YeM B YETHIPEX TPEYTOIbHUKAX
(B IpOTHMBHOM CJTydae OJJHO U3 OCTaBIIMXCS 9 uucesn 6yzeT AJTUMHON KaTeTa
B /IBYX TPEYTOJbHUKAX C JAHHOU THUIIOTEHY30U, a TOT/ZIA 3TU TPEYTOIbHU-
K¥ OyZ[yT PaBHBI 110 TUTIOTEHY3€ U KaTeTy). AHAJIOTUYHO BTOPOE TIO BeJIU-
YUHE YUCJIO MOXKET OBITh JJMHOW THUIIOTEHY3Hl He 6osiee YeM B YETHIPEX
TPEYTOJIbHUKAX, TPEThbe U YeTBEPTOe — B TPEX, IIATOE U IIeCTOe — B JIBYX,
celbMoe M BOCbMOe — B OZHOM. VITOro, MpeKpacHBIX TPOEK MOXKeT IIOJy-
ynuThCsA He 6onee 20.

JlBaziiaTh MIpeKpacHbIX TPOeK HaWJETcs, HapuMmep, s CIeAyIoLero
Habopa yucen: 1, v2, V3, ..., v10.

OrtBerT. a) [la; 06) HerT; B) 20.

Copep:xaHue KpuTepusa Bamnsl

BepHo nosyueHsl Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6ajut) pe3ysibraThl 4

BepHo nosyueHs! TPU U3 IepeYUCIeHHBIX (CM. KpuTepuii Ha 1 6ait) pe3yabTaToB

BepHo 1oJTy4YeHs! jBa U3 IePeYUCIeHHBIX (CM. KpUTepuil Ha 1 6aju1) pe3yabTaToB

=N W

BepHO MOIyYeH OfIUH U3 CJIEAYIOIIUX PE3y/IbTaTOB:

— 060CHOBaHHOE pelleHue II. a;

— 060OCHOBaHHOE pelleHue 1. 0

— MCKOMas OIeHKa B II. 8,

— [IPUMED B II. 8, 06ECIIeYNBAIONIMI TOYHOCTh MPEABIAYINEH OLeHK!

Pemenue He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, NEPEIYNCITCHHBIX BBIIIEC

MaxcumanwvHulil 6ain
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IMpumep 17. Yucna 1,2,3,4,5,6,7,8,9, 16 Npou3BOIBHO JeNAT Ha
TPHY HEIYCTHIE IPYIIIBL. 3aTeM BHIYHUCIAIOT 3HAaUeHUE CPeHEro apudpMeTH-
YECKOTO YHCENT B KOK/JOUM U3 TPy (AJIs TPYIINBI U3 €IMHCTBEHHOTO YKCIa
cpenHee aprdpMeTHIECKOE PABHO 3TOMY YHCIY).

a) MoryT /i TIOJyYUThCS OAWMHAKOBBHIMU JIBa M3 3TUX TPEX 3HAUEHUI
CpefHUX apUPMETHYECKHX B TPYIIIAX U3 PA3HOI'0 KOJIMYECTBA YHUCEN?

6) MoryT Ji1 MOMYyYUTHCS OJUHAKOBBIMHM BCE TPU 3HAYEHUS CPEAHUX
apudpmMeTHIECKUX?

B) HaliznTe MUHUMAaJIbHOE BO3MOXKHOE 3HAYEHNE MaKCUMAaJbHOIO U3
MTOJIy9aeMbIX CPEAHUX apudMeTHUECKUX.

Pemenue. a) Hanpuwmep, g rpyn {1, 4, 7} u {2, 6} cpenHue 3Haue-
HUSI COBITaZIalOT U PaBHEI 4.
6) IIpeAToNoXUM, YTO 3TO BO3MO)XHO. [TyCTh Bce 3 CpeIHUX 3HAUEHUS

paBHHI c. B kaxxz01 rpymiie oT 1 0 8 HaTypalbHBIX YHCeJI, I0O3TOMY COOT-

a
BETCTBYIOIIEE CpeAHEE IIPEACTAaBUMO B BUJE C = E’ Ti€ a — HaTypaJIbHOE

yucio u be{1,2,3,4,5,6,7,8}. C Apyroil CTOPOHBI, MyCTh TPYIIILI CO-
CTOAT U3 N, m U k yucen. Torza cyMMBI YHCEJT B I'PYIIax paBHBI NC, MC
u kc cooTBeTCTBEHHO, a ob6mias cymMa Bcex 10 umcen paBHa 61 u paBHa

(n+m+k)c=10c. Tloatomy 10c=61; c= % OTO IIPOTUBOPEYUT TOMY,
YTO 3HaMeHaTeJIb Y1cja ¢ He IPEBOCXOAUT 8.

B) IIyCTh I'PYIIIBI COCTOAT U3 N, M U k YUCEJI, 8 COOTBETCTBYIOLIHE CPE-
HUe 3HaueHHus paBHHI ¢, 4 U ¢3. Ecin ¢; <6,1, ¢, <6,1, c3<6,1, TO

nc, +mey+keg < (n+m+k)-6,1 =61,

YTO MPOTHUBOPEYUT YCJIOBHUIO. 3HAYUT, XOTSA OBl OZHO U3 YHCEN Cq, Cq, C3
He MeHbIne 6,1. [ToaTOMy MaKCUMaJbHOE W3 3TUX YHCEN He MeHbIie 6,1.
a
b
gucio u be{1l, 2, 3,4,5,6, 7, 8}, M0O3TOMy MaKCUMaJTbHOE U3 3TUX YHCEIT

[Tpu 3TOM KaXk/j0e U3 3TUX YMCeJ UMeeT BUJ ¢ = ., I7le a — HaTypaJbHOe

1
He MeHbIIIe 65.
1
[TokakeM, YTO MaKCUMaJIbHOE U3 3TUX YHUCEN HE MOXKET PaBHATHCSA 6§.
1
[yctb ¢, = 6§. Torga nepBas rpyIra COCTOUT U3 8 Yrces, CyMMa KOTOPBIX

1
paBHa 65 -8 =49 =061 —12. 3Ha4uT, KOKAasa U3 APyrUx JBYX IPYILI COCTO-
WT U3 OZHOTO YHCJIa, IPUYEM CyMMa 3THX ABYyX 4ucen paBHa 12. Ho Torza
O/THO M3 ITUX YHCeJ OOJbIIe 6, T. €. KAK MUHUMYM 7, TIO9TOMY MaKCHUMaJIb-

1
HOe cpefHee OobIle 6§.
TakuM 06pa3oM, IMoIydaeM, YTO MaKCUMaJIbHOE U3 YUCEN Cq, Cqy, C3 HE

MeHbIIle 6%.



§ 8. Kak pemaTh 3aza4y 19: 3agauu EI'D mpoILIbIX €T 83

[TokaxeM, 4TO MaKCHMaJbHOE M3 YHCEJ Ci, Cy, C3 MOXKET PaBHATHCSA

6%. B camom gene, HanpuMep, Aasd pasbuenus Ha rpymmbl {6}, {4, 8},
{1,2,3,5,7,9, 16} nony4aeM ¢; =c, =06, c3= 6%.

OrBerT. a) Jla; 6) HeT; B) 6%.

Copep:xaHue KpUTepus Bamnsl

BepHo nosy4yeHsl Bce IepeyrcieHHble (CM. KpuTepHii Ha 1 6ajun) pe3ysbraThl 4

BepHO T0JTy4eHbl TPU U3 IIepeuncIeHHbIX (CM. KpuTepuii Ha 1 6ajut) pe3yasTaToB

BepHo 1oJTydYeHs! jBa U3 IePeYUCIeHHBIX (CM. KpUTepuil Ha 1 6aju1) pe3yabTaToB

=N W

BepHO MoyYeH OfMH U3 CJIEJYIOIIUX PE3yIbTaTOB:

— 060CHOBAHHOE PEIlIeHNE 1I. d;

— 060OCHOBaHHOE pelleHue 1. 0

— MCKOMas OIeHKa B II. 8;

— [IPUMED B II. 8, 06ECIIeYNBAIONIMI TOYHOCTD MPEABIAYINEH OLeHK!

PemreHuie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, TIepeUrCIeHHBIX BbIIIEe

MaxcumanwvHulil 6ain

ITpumep 18. Byxrantepy TpebyeTcs BBIAATh MPEMHUU COTPYAHUKAM Ha
obmyto cymmy 600 000 pybiteit (pasmep IpeMUr KaXkI0TO COTPYAHUKA —
HaTypasibHOe uucio, kpatHoe 1000). ByxranaTtepy JaioT paclpezeneHue
MIPEMUH, U OH JOJDKEH UX BBIAATh 0e3 caauu U pasMeHa, uMes 100 Kymop
o 1000 py6seii u 100 kymrop o 5000 py6iefi.

a) YzacTca U BBHIIIOJHUTH 3aZilaHue, eciu B oTAene 40 COTPYZAHUKOB
U BCE JOJDKHBI [TOJIy4YUTh IIOPOBHY?

6) YzacTcs i BHIIIOJMHUTE 3a/laHUe, eCIU BeAYIIeMy CIEeINaIuCTy Ha-
Zo BeIgaTh 40 000 pybiieii, a ocTasbHOE MOAENUTh TIOPOBHY Ha 70 cOTpya-
HUKOB?

B) [Tpu kakoM HaubOJbIIEM KOJTHMYECTBE COTPYAHUKOB 3a/laHUE YaCT-
Cs1 BBITIOJIHUTB TIPH JIFOOOM paclpe/iesieHUY pa3MepoB IIpeMuii (He NCKITIo-
YeHO, YTO KOMY-TO IIPeMUU BOOOIIe He BHITHCAIH)?

Pemenue. a) Kaxzapiii coTpyaHUK AomkeH moaydutb 600000 : 40 =
= 15000 py6useii. Beigazum 33 cOTPyZAHUKAM IO 3 TATUTHICAYHBIX KYITIO-
Pbl, OZHOMY — IIATUTBICAYHYIO U 10 TBICAYHBIX, LIECTEPLIM — II0 15 THI-
CAYHBIX.

6) KakapIii COTPYZHUK, KPOMe BeAYIIEro CIEIUAICTa, JOKEH II0-
ayauth 8000 pybiel, MO3TOMY HY>KHO OyZleT BBIZATh KaXKJAOMY He MeHee
TPEX TBICAYHBIX KYIIIOP, 3HAYUT, BCETO THICAYHBIX KYIIIOD HY>XHO HE Me-
Hee 210 mtyk. CrezoBarenbHO, 63 cjauu U pa3MeHa BBIIATh IPEMUU HE
yzaacres.
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B) Ecin corpyzHukoB 27 win Gosblile, TO pacipeeuM MIPEMUM TaK:
26 4eyoBEK JOMKHBI IMOMYYUTh 110 4 THICAYU, OJWH — BCE OCTaJIbHOE,
ocTajibHble — HUYero. Torza BhZIATh MpEMUU OyZE€T HEMb3sI M0 TEM JKe

MPUYMHAM, YTO U B IIYHKTE 6).

Ecnu sxe ux He Gosbliie 26, TO BceM, KpDOME OJHOTO, OyZieM BhIZIaBaTh UX
MIPEMUH, UCITONB3Ys He Gosee 4 THICAYHBIX KYITIOp (O4eBUAHO, 3TO BO3MOX-
HO: /JOCTaTOYHO MoZenuTh pasMep npemun Ha 5000 ¢ ocTraTkoM), ITOKa He

KOHYATCA IMATUTBICAYHBIE KYIIFOPDHI.

EC/i MATUTHICAYHBIE KYMIOPHI 3aKOHYIIMCh, TO OCTABIINECS MPEMUU
BBIZIaTh TOYHO yZacTcsi. ECJu ke HeT, TO BCe TIPEMUH, KDOME Of[HOMH, OyayT
BbIZIaHBI (IIOCKOJIBKY UX ITOJTy4yaT He Oosiee 25 YesoBeK, 3HAUYUT, U3PACXOAY-
ercs He 6ornee 100 kymtop mo 1000 py6iieii), a TOCJIeAHUH TPOCTO 3a0ePET

BCE OCTABIINECA JE€HbIU.
OrtBer. a) [Ja; 6) HeT; B) 26.

— 060CHOBaHHOE pelIeHue II. a;

— 060OCHOBaHHOE pelleHue 1. 0

— WCKOMas OIeHKa B II. 8;

— [IpUMEP B II. 8, 06ECIIEYNUBAIOLINN TOYHOCTD MIPEABIAYIIEH OLeHKHI

Copep:xaHue KpUTepusa Baibl
BepHo nosy4yeHs! Bce IepeyrcieHHble (CM. KpuTepHii Ha 1 6ajut) pe3ysibraTel 4
BepHo mosyueHsb! TpU U3 IIepeYUCIEHHBIX (CM. KpuTepuii Ha 1 6a/u1) pe3y/bTaToB 3
BepHo nosyueHs! /iBa U3 TepeyncieHHbIX (CM. KpuTepuii Ha 1 6a/u1) pesy/IbTaToB 2
BepHO MoJy4eH OAVH U3 CIeAYIOUINX Pe3y/IbTaTOB: 1

Pemenue He COOTBETCTBYET HU OZAHOMY M3 KPUTEPUEB, NEPEIYNCITCHHBIX BBIIIEC

MaxcumansHwlii 6ann
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§1. lenrumocTh U eé cBoiicTBa. IIpu3HaKu e TMMOCTHA

JvarHoctuyeckas pabora 1
1.1,4wm7. 2.7a. 3.3. 4.Her.

1.1. CBotlicTBa A€IMMOCTH

IToozomosumenvHble 3a0aull

1. Het (manpumep, 12). 2.Het. 3.7[la. 4. Hert (nanpumep, a =2).

5. Ykaszanue. BeiiennTe 13 NICKOMOTO BEIpQ)KEHUA claraeMble, KOTOpbIe
3aBelOMO JIeJIsITCsS Ha 3.

6.1. 7.1. 8.1;3. 9.1

10. Yka3zaxue. PaccMoTpuUTe MO OT[ENbHOCTU JEIUMOCTb Ha 2, Ha 3
1 Ha 5.

11. Hanpumep, 1; 2; 3; 6; 12. Yka3sanue. ITonpobyliTe mpuayMath ABa
TaKUX YMCIa, 3aTeM K HUM IozibepuTe TpeThe U T. [.

OcHosHble 3a0aull

1. Ykazaxue. YMHOXbTe YUCIUTENb ApoOH Ha 5, 3HamMeHaTenh — Ha 3
Y BBIYTHUTE O/IHO M3 JIPyToro.

2. YkazaHue. Pa3noxuTe BHIpaXXKeHHE HA MHOXKUTENU U PAaCCMOTPUTE
10 OT/EeIbHOCTH JIeTUMOCTh Ha 3 1 Ha 8.

3. Ykazanue. PaccmoTpuTe ABa ciydasd 4ETHOCTU N, B cjydae HEUYET-
HOT'0 pacCMOTpUTe JIeTMMOCTb Ha CpeiHee YUCIIO JaHHOM ITocie/[oBaTe/ b-
HOCTH, a B cjIy4ae 4éTHOT'O — /IeJIMMOCTh Ha CyMMY /IByX YHCEJ, CTOSAIINX
B cepe/llHE II0C/Ie/[0BATENIbHOCTH.

4.133. 5. 251.

1.2. ITpu3Haku AeJIUMOCTA

ITodzomosumeibHble 3adauu

1. a) 99832476252; 6) 99832476252; 2012; B) 79255;

r) 99832476252; 1) HeT TaKUX YKCEs; €) HeT TaKuX 4uces; k) 79 255.

2. Yka3zaHue. PaccMoTpuTe BapyUaHTEl YETHOCTU JaHHBIX YHCEI.

3. Ykazanue. PaccMoTpuTe BapyuaHTHl YETHOCTU JAHHBIX YHUCEIL.

4. Pemienue. Tak Kak UTOrOBOE IIPOU3BE/IEHNE HEYETHO, BCE COMHO-
JKUTENIU TOXKE HEYETHBI. 3HAYUT, U CyMMa, U IPOU3BeJeHNEe VCXOAHBIX YU-
CeJ1 HeUETHBI, 4ero OBITh He MOXeET.

5. 4. YkazaHue. Berauciure cymMmMy P B 3TOM YHCIIE.
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6. 1155; 4155; 7155; 3150; 6150; 9150. YkasaHnue. PaccmoTpuTe cHa-
yaja AeJMMOCTb Ha 5, a 3aTeM — Ha 3.

7. 4104. Ykaszanue. PaccmoTpuTe cHavazla feIUMOCTb Ha 8, a 3aTeM —
Ha 9.

8. Ykazanue. TTocunTaiiTe CyMMy BceX CyMM ITUGP AaHHBIX YUCE, AJIs
9TOTO IMOCYMTAKNTE KOJUYECTBO BCEX COCTABIEHHBIX YHCEJI.

9. 9876543 120. YkasaHue. JlenuMocTb Ha 9 ciefyeT U3 AeJIUMOCTH
cyMMbI Tup Ha 9, a UTOOBI ObUTA ZEMTUMOCTD Ha 4, YUC/IO U3 JIBYX Hau-
MeHbINUX ITUGP, YAOBIETBOPSIONIEE STOMY YCIOBHIO, CTABUTCA B KOHEI]
MCKOMOTO YKCJIa.

10. Het. YkasaHue. Cymma 1iudp Ha YETHBIX MECTaX HE MOXKET OBbITh
paBHa cymMe nudp Ha HEYETHBIX MecTax (Tak Kak cymMMa BceX IUdp
HeuéTHA). Ho ommuarbest Ha 11 u Gosibllle OHU TOXKe He MOTYT (paccMoT-
pUTe HAaMMEHBINYIO0 ¥ HAaUOOIbINYI0 BO3SMOXKHBIE CYMMBI).

11. YkasaHue. JleBas 4yacTb He AenuTcda Ha 11, a mpaBas AeanuTcA.

OcHosHble 3adaull

1. 523 152; 523 656. Ykazanue. VIckoMOe YKCIIO JO/DKHO AeTUThC Ha 504.

2. Het. Yxasanue. PaccMoTpuTe 4ETHOCTH CyMMBI 4MCeNl B KaKZOU
TpyIne U 4€THOCTb CYMMBI Bcex yuces oT 1 zo 21.

3. Het. Ykasanue. Vicionb3oBaHo 10 6yKB, 3HaYWT, OJjHA U3 HUX 060-
3HavaeT uudpy 0. Pa3 mpousBeseHNs paBHEBL, TO 3Ta OYKBA MOBTOPSETCS
B oboux cioBax. 3HA4uT, 310 JI, M wmm O. JI u M ObITh He MOTYT, Tak
KaK C HUX HaYMHAIOTCA uncia. 3HauuT, O paBHO HYJIO, a TOTZA YKCJIO
MU XAMJIO 4éTHO.

4. 8910. Ykazarue. ITO YMCIO0 AOLKHO AeauThcsa Ha 990, a Takue 4ncia
MOXKHO TtepebpaTh.

5. 9. Ykazanue. Tlo mpu3HaKy paBHOOCTAaTOYHOCTU (3aza4ya 1 moAro-
TOBUTEJIBHBIX 3aZia4 maparpada 3) pa3HOCTb 3THUX YHCEN AeNUTca Ha 9,
3HAYKUT, MEHbIIIe 9 eJUHUI] ObITh HEe MOXKeT. 11 9 e IUHUI] TOAUTCS TaKOMI
npumep: 9087654321 -8976543210=111111111.

6. a) [la; 6) ma; B) HeT. Yka3aHue. B TIEPBBIX ABYX IyHKTAaX HETPYAHO
mogobpaTh cyMMy IUp Ha YETHBIX M HA HEYETHBIX MECTAaX TaK, YTOOBI
OHU oTIMYaivch Ha 11 B 1. a) 1 Ha 22 B 1. 6). OcTaHeTcsa mogobpaTh Yuc-
Jla, Hampumep, Tak: a) 9783625401 u 6) 305162847 (BceBO3MOXKHBIE
MepeCTaHOBKY ITUP, CTOAIINX Ha MeCTaX OJHOMN YETHOCTH, JAAyT rOpasio
6onbie, yeM 11 BapuaHTOB). B 1. B) cymMa Bcex 1udp HEYETHA, 3HAUUT,
Pa3HOCTh MEXAY CyMMaMU IUGP Ha YETHBIX M HA HEYETHBIX MECTAX JOJIK-
Ha ObITh paBHa 11, YTO HEBO3MOXKHO.

7. 987652413. Ykasanue. Hatizute, yeMy MOTYT ObITb PaBHBI CyMMBI
1udp Ha YETHBIX U HEYETHBIX MECTAX, MOC/IE Yero BKIIOYUTE B CyMMY Ha
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HEYETHBIX MecTax caMmble Gonblive HedéTHblE TUGPH: 9;7; 5, a B cymMy
Ha 4ETHBIX — caMble 60JbInye YéTHhIE: 8; 6.

8. 45; 54. Yxa3zaHue. 2430 genutca Ha 5 v Ha 81. 3HAYUT, UCXOJHOE
YUCJIO AEUTCS Ha 9 M UMeeT B CBoel 3amucu nudpy 5.

9. Hert. Yka3anue. Eciu CIOXUTD JilecATh HEYETHBIX Yuces, TO CyMMa
OyaeT YETHOMU.

10. Yxasarnue. VicxogHoe 4uCI0 YETHOE, 3HAYUT, €ro KBaZApaT JOKEH
JenuThbesd Ha 4.

11. 2. Yka3zanue. CymMma Bcex uyuces paBHa 37 -19, a oHa JjomKHA Je-
JIUTHCS Ha TOCIeIHEeE YHUCI0, 3HAUUT, TTOC/IeJHEE YHUCIIO paBHO 19, a Toraa
TpeTbe MOXXET ObITh PABHO TOJIBKO 2.

§ 2. OctraTtku

JlvarHocTuyeckas pabora 2

1.2012=154-13+10. 2.0. 3.3.
4. Jlenutens paBeH 3, ocratok 2. 5. 21; 26; 31; 36.

ITodzomosumesibHble 3adauu

1.a)2;6)0;8)2;r)3;1) 5. 2.a)0;6)0;8) 3;1) 2; 1) 6.

3.1. 4.a)6;6)9;B)5.

5. Ykaszarnue. PaccMoTpUTe BCe BapUAHThI OCTATKOB MCXOAHOI'O YUCIIA
IIpU JeJIeHUU Ha 4.

6. Yxaszanue. PaccMOTpUTe Bce BapUaHThl OCTAaTKOB HCXOZHOTO YHC/IA
IIpU J€JIEHUU Ha 5.

7. Yka3anue. Pa3jnoxuTe UCXOLHOE YUCJIO HA MHOXHUTEIU U PacCMOT-
pHUTe OCTaTKU IIPU JeJIeHUHU Ha 3.

8.a)0;1;6; 6)0;1;8.

9. YkasaHue. Bocronb3yliTech pe3ybTaToM IIpeAbIAYIIero IpuMepa.

10. YkasaHxue. PaccMOTpUTE OCTAaTOK JAHHOI'O YMCJIA IIPU eJIeHUU Ha 9.

11. Ykasaxue. B 1. a) paccMOTpuUTe OCTAaTKH, KOTOpble KBaJpaThbl MO-
I'yT faBaTh IIPU JleJIeHUH Ha 3, B 11.6) pacCMOTPUTE OCTATKH, KOTOPHIE
KBaZpaTbl MOTYT ZlaBaTh IIpH JleJIeHUHU Ha 4, B II. B) paCCMOTPUTE OCTaTKH,
KOTOpBIE KBaZpaThl MOT'YT AaBaTh IIpU [leJIeHNU Ha 5.

12. YxazaHue. TIpuBeauTe BEIpa)KEHUE K 001IeMy 3HAMEHATENIO U J10-
Ka)kKUTe, YTO YUCIUTENb JAeauTca Ha 3 U Ha 5 (paccMOTpeB OCTaTKH).

OcHosHble 3adaull

1. 1946. YkazaHue. JIOKQXXUTe, YTO HETIOJTHBIE YAaCTHBIE B 000UX CTyda-
X 6yZyT OAMHAKOBBIMU.
2. Ykazanue. 3ameHuTe 2222 1 5555 Ha UX OCTATKU IIpU JileJIeHUU Ha 7.
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3. Ykasanue. PaccMoTprTe OCTaTOK JAHHOI'O BBIPAKEHUA IIPU JieICHUUN
Ha 7 U UCIOIb3yiTe TO, YTO IllecTas CTelleHb IIPY [ieJIeHUU Ha 7 aéT TOJIBKO
ocratku O 1 1.

4. 959. YkazaHue. Ecii K ICKOMOMY YHCJIY IPUOABUTH 1, TO OHO OyzeT
JenuThcd Ha 3, Ha 4 1 Ha 5.

5.2,5.

6. Pemtenue. Ec/iu B IeCATU3HAYHOM 4YUCIe Bce TUQPE pa3INIHbL, TO
cymMa Bcex uudp paBHa 45, a TOrZia OHO AeTUTcs Ha 3. 3HAYUT, UCKOMBIH
KBaZparT 1aéT OCTATOK 2 MPU JIeIeHUH Ha 3, 4ero ObITh He MOXKET.

7. Ykazaxue. VicxogHoe YWCIO JA€T OCTaTOK 1 Ipu JAeseHUU Ha 9
u Ha 11. Cymma nudp He MOKeT OBITh paBHA 1, 3HAYUT, HAZIO JIOKA3ATh,
4yTO OHA He paBHa 10. PaccMOTpHTe pa3HOCTh MEXJYy CyMMOW HM(p Ha
YETHBIX M Ha HEUETHBIX MeCTaX U OLIeHUTe e€.

8. 0. YkaszaHue. B KaXXIOM JieCSITKe CyMMa 4ucesn OyZieT OKaHYUBAThCS
Ha OZHY U Ty e uudpy.

9. YkasaHue. 3aMeHUTe YHCIa BUJA N — k Ha CpaBHUMbIE C HUMU YHC-
na —k.

10. Ykasanue. JJokaxxuTe, 4TO 3TO NIPOU3BEJAEHUE JEJUTCA Ha 3, Ha 4
U Ha 5.

11. 199400. Yka3arue. PaccMoTpuTe GOPMYIIBL I€JIEHNS C OCTATKOM Ha
100 u Ha 1995, nocJie Yero pupaBHANTe UX IIpaBble YaCTH U UCIIONIb3YHTe
PaBEHCTBO U3 YCJIOBUA.

12. 28572. Ykasanue. PaccMOTpUTE NEPUOSUYHOCTb OCTATKOB 4MCEJI
Buzia 2" U N’ NpH JleNeHuH Ha 7.

13. (52;34) u (34;52). Yxazanue. OneHUTe YUCIO ¢, TIOCJE YETO
npeobpasyiiTe 3amuch Aenenus a’ + b* Ha a +b ¢ ocTaTkoM, BbeTHTE
IIOJTHBIE KBa/[paThl M PACCMOTPUTE, KaKKe ITocaefH1e ITUPPhI MOT'YT OBITh
Y 3THX KBa/paToB.

14. YxasaHue. PaccMOTpHTE OCTATKY YHCeN BUZA 2" TIpH [ieIeHUH Ha 5
u Ha 13.

15. Yxasanue. PaccMOTpuUTe OCTaTKU IIPU [eJIeHUU Ha 3 U Ha 8.

16. YkasaHue. Ob6o3HaybTe 2" — 2 = nm, 1OCJIEe YETO BOCIIOIb3yUTECH
dbopmyIoH A1 pa3HOCTH OJMHAKOBBIX CTEIIEHEH.

17. Ykazanue. CHavama JOKKUTE YTBEPXKAEHUE A IIPOCTHIX N, ITOCIIe
Yero JOKa)KUTe, YTO €CJTM OHO BEPHO /IS N =da ¥ JJIs1 =D, TO OHO BEPHO
U aia n=ab.

18. PemteHue. Pa3HOCTb MEX/Y JIIOOBIMU AByMsI COCTaBJIE€HHBIMU YHC-
JIaMU leJIUTCA Ha 9, a 3HAYUT, €CJIU OLHO U3 HUX [IeJIUTCA Ha BTOPOE, TO UX
PasHOCTBb TaKXe JeIUTCA Ha BTOpOe, IPUYEM YacTHOE JO/KHO AEIUThCA
Ha 9 (Tak Kak 06a MUCXOZHBIX YMCIa Ha 9 He eATCsI), a OHO He MPEBBIIIa-
eT 7 — IIpOTHUBOpeUne.
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§ 3. JlecaTuyHasn 3amuch YHcIa

Juaznocmuueckas paboma 3

1. 214 crpanun. 2. 18 zer.

3. 105263157894 736842. DTOT OTBET He €JIUHCTBEHHBIM. MOXXHO
K YKa3aHHOMY YMCJIy IPUIKUCATh TaKOe K€ HECKOJIBbKO pas.

4. Her.

IToozomosumenvHble 3a0aull

1. Yxazanue. Vicnionb3yliTe pasjiokeHre YUcaa Mo cTerneHaM yuciaa 10
Y 3aMeThTe, YTO JI00ast cTernelh yncia 10 7aéT ocTaTok 1 mpu penenny Ha 9.

2. 37. Pemenne. CokpaTus obe yacTu paBeHcTBa ab-a-b=>bbb Ha b,
HOJIyYUM paBeHCTBO ab-a=111. 13 pasnoxeHus yucaa 111 Ha mpocTele
MHOXuTeu umeem ab =37.

3.2)911121314151617181920; 6) 101111314151617181920.

Ykasanue. [Tpu paBHOM KodecTBe LHUdpP GOMbIIe TO YHUCIO, ¥ KOTOPO-
ro 6osbile nudpa B cTapuieM paspsze.

4. 72. Yxazanue. Paznoxxute 1008 (mmonoBuHa oT 2016) Ha MHOXXKUTEIH.

5. 142857. Ykasanue. [IpeobpasyiiTe paBeHCTBO K BULY

a,-99...95 =49a,...q,
U 3aMeTbTe, 4To Torza 99...95 aenuTces Ha 7, 4YTO BO3MOXKHO, €CJIU IEBATOK
He MeHee 4 (n=26).

6. Ykazanue. Vicrionb3yiiTe mprU3HaK AeJIUMOCTH Ha 16.
7. 69.

OcHosHble 3a0aull

1. Ykazanue. [IpencraBbre 06a uncia B IeCITUIHON GpOpMe U YIIPOCTHU-
Te pa3HOCTb.

2. YkaszaHue. IIpecTaBbTe YUCJIO B I€CATUYHON GOPME U BOCIIONb3YH-
Tech GOPMyJION JJI KBaZipaTa CyMMBI.

3. Ykasanue. TlonydyeHHass cymma Oyzer genmuthbesa Ha 111, a 111 =
=37-3. o

4. 89. Pemenue. ab =a + b%, 9a = b(b — 1). CregoBaTenpHo, b =9,
aTorga a==_.

5.251. Ykazanue. O1ieHUTe pa3HOCTh MEX/Y AaHHOH APOOBIO U % cBep-
Xy U CHUSY.

6. [la. Harmpumep, 111...1599125. Yka3zanue. [logbepuTte 4ucio, oKaH-
yyBaromieecs Ha 125, 4To6sl cymMMa ero 1udp 6buta pasHa 125.

7. Her. Pemienne. Mimeem 2010=2-3-5- 67, a mpocToe 4ucjo 67 HeJlb-
31 IPE/ICTABUTD B BUJIe IPOU3BEAEHUS TUPP.

8. Yxazanue. [IpeAcTaBbTe YUCIO B AECATUIHON dopMe.
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9. 700; 707; 770; 777. Yka3aHue. JIOKaXUTe, 4TO BCe LUPPHI ITOTO
Yyrcsa aloT OAUHAKOBBIM OCTAaTOK IPU JleJIeHUH Ha 7.

10. 25; 76. Ykasanue. IIpeAcTaBbTe YUCIO B JECATUYHON popmMe wiu
BOCIIOJTb3yHTECh YMHOXEHUEM B CTOJIOHK.

11. 376; 625. YkazaHue. [IpeAcTaBbTe YUCIO B AeCATUIHON GOpMe WIn
BOCIIOJTb3YUTECh YMHOKEHUEM B CTOJIOHK.

12. Takoe ABY3HAYHOE YUCJIO €AWHCTBEHHO, 3TO 81. TpEX3HAUHBIX YU-
CeJI C TAKUM CBOMCTBOM He CYIIECTBYeT. Yka3aHue. Bocmonmb3yiTech gecs-
TUYHOM 3aIHChIO YUCJIA, YTOOBI COCTABUTH YPaBHEHHE.

13. YkasaHue. Bocmonb3ylTech AeCATUYHON 3aMMChI0 YKCIA U TIOMe-
HANWTe MecTaMU ITUDPHI a; U Ay ;.

14. Yxasanue. Bocrionb3yliTech JeCATUYHON 3alMChI0 YMCIA U IIOMe-
HANWTe MecTaMU IUGPHI A _; U Ajyq-

15. YxazaHue. TIpeacTaBbTe YUCIO B AECATUIHON GOPME U BOCIONb3Yii-
Tech GOPMYJION 1T KBaJpaTa CyMMBI. L

16. 100. Penrtenue. 3aMeTHM, YTO /IS TPEX3HAYHOT'O YKCIa abc BBITIOI-
HsieTcs HepaBeHCTBO abc < 100(a + b+ ), npuyéM paBeHCTBO JJOCTUTAET-
campu b=c=0.

17. 1811. Ykasanue. BocnomibsylTech [eCATUYHOM 3alMChIO YHCIA
U chOpMyIUPYITE OTPAaHUYEHUS Ha Bce NUPPHI HAUWHAs C TIEPBOL.

18. 7; 8; 9. YkazaHue. BoCIIONb3yUTECh IECATUYHON 3aIMUChIO YUCITA.

19. 101 umdpa. Ykazarue. OLIeHUTE OTAENBHO CTENEHb JBOKWKHU U CTe-
[IeHb IIATEPKNA UCKOMBIMU CTEIIeHAMHU yrcaa 10, mocie yero nepeMHOXbTe
TIOJTy4YeHHBIE IBOMHBIE HEPABEHCTBA U PEIIUTE CUCTEMY.

20. 3. YkaszaHue. O1eHUTE OTJAENbHO CTENEHb JBOMKU U CTEIeHb IIs-
TEPKU MCKOMBIMHU CTelleHAMHU 4yuciaa 10, mocse 4ero nepeMHOXKbTe HOJy-
YyeHHbIe [BOMHbIEe HEPAaBEHCTBA.

21. 987654 312.

22. 7. Peltenue. 3aMeTUM, YTO

% —0,142...,
a y Apobell ¢ MEHBINMM 3HAMeHaTeJIeM TaKoe COYeTaHHe He BCTpedaeTcs,
TaK KaK Takue Apobu OyayT 1160 KOHeYHbIMHU (3HaMeHaren 1, 2, 4, 5) u He
COZIEPKAIIMMU TAKOTO COYETAHWUS, JIUOO YHUCTO TIEPUOJUIECKUMHU C TIEPUO-
ZIOM B ofHy 1TUdpy (3HaMeHaTesb 3), 160 MEPUOANIECKUMHU C TIEPUOIOM B
ofHy 1Py U IpeaneprosoM B ofHy 1udpy (3HaMeHartesb 6). Takoe pac-
Cy’KZeHUe CIIPaBeINBO I APobeli ¢ MPOU3BOIBHBIM YUCTUTETEM.

23. a) 2 ymucina; 6) 1 u 4. Ykazanue. Bocnonb3ylTech TEM, YTO HECOKpa-
TUMas MIpaBWIbHAsA IPO0Ob MIPECTABIAETCA B BUIe KOHEYHOH 1eCATUYHON
IpobY B TOM M TOJIBKO B TOM CJIy4yae, KOTZla €€ 3HaMeHaTe b He JeNTUTCA
Ha MPOCTHIe YKCIa, OTIMYHBIE OT 2 U 5.
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24. Ykazanue. O603HaubTe ApoOb Yyepes X U IOMHOKbTe e€ Ha 10 B cTe-
IIeHY, PAaBHOH KOJIMYeCTBY IIUGP B IIepHoZe.

25. [la. Ykazaxue. Yucna, OTIMYAIONIUECS IePECTaHOBKOMU TP, JAIOT
OZ'HAKOBBIE€ OCTATKHU IIPU JeJeHU! Ha 9.

26. 7. Yxazanue. PaccMOTpUTE OCTATOK YKCIa IIPU JleJleHUuH Ha 9.

27.7. YkazaHue. PaccMOTpUTE OCTATOK YMCJIa IIPU eJIeHUH Ha 9 U olLle-
HUTE KOJINYeCcTBO IUdp B duCyIe.

28. 143; 143. YkazaHue. Eciiu 0603HAUYNUTh UCKOMBIE TPEX3HAYHEBIE YHIC-
Jla yepe3 X U Y, TO LIeCTU3HaYHOoe Yucio 6yzeT paBHo 1000x + y.

29. 9; 11; 25. YkazaHue. OnieHUTe CyMMy TPEX YKCeI, IT0C/Ie Yero cze-
Jaite mepe6op BapuaHTOB.

30. a) 1667; 3334; 6) 16667; 33334. YkazaHue. Eciu X U y — HCKO-
Mble TPEX3HAYHBIE YHCJIA, TO TTOTy4YeHHOe yrcio Oyzer paBHO 10 000x + y
B 1. a) u 100000x + y B 1. 6).

31. 180625. YkazaHue. Bocronb3yiiTech eCATUYHON 3aIUChIO YUCIA.

32. 2178. Yxasanue. Bocrionb3yiiTech eCATUYHOM 3aMKChI0 YUCIIA.

33. 17; 34. YkazaHue. Bocnonb3yiTech AeCATUYHON 3aMUChIO YHCIa.

34. 6; 2; 9. YkazaHue. PaccMoTpUTe pa3HOCTh JAHHBIX YMCEN U J0Ka-
JKUTe, YTO OHa OyZleT AenuThea Ha 37, a cIefoBaTelbHO, UCXOZHOE TPEX-
3HaYHOE YMCJIO TaKXKe JOKHO JeNUThea Ha 37.

35. 7744. YxazaHue. VIckoMoe 4HCIIO AenuTcesa Ha 11, 3HauuT, Oyaydu
TOYHBIM KBa/IpaTOM, OHO JAeJuTca Ha 121.

36. 29;38;47;56; 65; 74; 83; 92. YxazaHue. [lokaxuTe, 4TO CyMMa
1udp yKcaa ZomKHa AeuTbes Ha 11.

1
37. 37
Ka)KWTE, YTO MEHbIIIE MOAY/Ib PA3HOCTH OBITH HE MOJKET.
38. (12;8) wiu (23;9). Ykazanue. O603HaubTE Yepe3 k KOTUIECTBO

nudp B yncsie b U 3anMIINTe ypaBHEHUE, 3a/JaHHOE YCIOBUEM.
39. (1; 2). YkasaHnue. OneHuTe unciao b crenensamu yrciaa 10, a 3aTem

Ykazanue. DTo 3HaYeHUe gocTUTaeTcs Ipu a =73, b=37. Jlo-

onenute b? u ab?.
40. 183; 328; 528; 715; 999.

§ 4. Hau6oJIbIINi OOIIHI AeIUTEIb
M HanuMeHbllIee 00Ijee KpaTHoe. OCHOBHAA TeopeMa
apudMeTHUKH U €€ CJIeICTBUS

JuarHoctudyeckas pa6ora 4

1. HO/I pasen 2, HOK paBHo 23-3-7-11-67. 2. 43.
3. 30 u 210 wam 90 u 150. PeineHue. Pa3genuB Kaxkaoe U3 Yucea Ha
WX HaubOOMbIITNI OOIIMI JeTUTENb, TIOMYIUM Ba HATYpaIbHBIX B3AMHO
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IIPOCTBIX YUCJIA, CyMMa KOTOPbIX paBHa 240 : 30 = 8. Yucno 8 MOXHO pas-
O6UTh B CYMMYy JBYX B3aHMHO IIPOCTBHIX HATYPAJbHBIX CIaraeMbIX ABYyMs
ciocobamu: 8 =1+ 7 wiu 8 =3 + 5. TakuMm 06pa3oM, UCXOAHBIE YHCITIA
MoryT 6bITh paBHbI 30 1 210 wiu 90 u 150.

4. 2011!. Pemtenue. lmeem

2009!+2010! = 2009! - (142010) = 2009!-2011.

Tak xak 2011!: (2009!-2011) = 2010, HaUMEeHbIIUM YUCIOM, KPAaTHBIM
obouM sTUM ymuciaaM, 6yzet yrciao 20111,

5. 133. Pemenue. IIpocteiMu genuTesramu yncaa 1000 ABIAOTCA UMb 2
U 5. 3HauWT, JaHHBIE B YCJIOBUM 33/,a4U /IBA YKCIa MOTYT COAEPKATh B CBOEM
PasJIoKEHUH Ha NIPOCThle COMHOXXUTENN TONBKO 2 U 5. IIpy 3TOM eciu B Ka-
KOM-TO U3 3TMX YMCeJ CPeJy IPOCTHIX COMHOXUTeNIeU OKaXyTcd U 2, U 5,
TO Takoe YuciIo OyzeT KpaTHO 10 BOIpeKU YCJIOBUIO. 3HAYUT, OAHO U3 JaH-
HBIX YMCeJI UMeeT CBOMMU IIPOCTBIMU COMHOKUTEIISIMU TOJIBKO 2, a [pyroe —
TobKO 5. Torza ofHO U3 4Kucesn paBHO 8, a Apyroe — 125.

4.1. HOJ u HOK
ITodzomosumenbHble 3a0auul

1.24. 2.1. 3.96. 4.787878. 5.36. 6.8044. 7.600.
8. 32. Ykasanue. PaccMoTpuTe 2 cilydad: KOrza OAHO U3 Yucesl PaBHO

2000 u xorza oHu ob6a ominuHbl oT 2000.

9. 790 pemernue. Uncrurens Ipobu fomKeH OBITh paBeH

33
HOK(35, 28, 25) = 700,

a sHaMmeHaTenb — HOJI(66, 165, 231) =33.

10. Ha 7 mpu n =7k + 1, k € Z. Yxazanue. Viconb3yiiTe anroputm EB-
knuza aasa Haxoxaenus HO/.

11. 1; 3.

12. Hannpumep, 10 u 15. Ykasanue. [IpugymaliTe Takue Ba yncia, CyM-
Ma KOTOPBIX paBHa kBazpary ux HO/.

OcHosHble 3a0auul

1.1; 2.
2. 13 u 52. YkazaHue. Vicrionb3yiTe TO, 4TO 002 3TUX YUCTIA JETATCA Ha
13 u ABAAIOTCA AeIUTeAIMU Yucaa 52.
3. (252;36) wmm (180;108). Vkasanue. Ecim HO/(n, k) = 36, TO
k=36x,n=36y.
53 56

4. (115;552) wm (232;435). 5. 25; 22. 6. %
7. 2; 6. Yxazarue. O603HaubTe HOJI(X, ¥) =a U JOKaKUTE C TOMOIIBIO

CBOIICTB AETIMMOCTH, YTO 6 AEJINUTCA Ha d.
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8. 9. Ykazanue. Ha 9 oHU Bce fiesiATCA, @ pa3HOCTb Mexay 123456 789
u 123456 798 paBHa 9, Tak uro 6osbiie 9 HO/I 6BITh HE MOXKET.

9. 1111. Ykazanue. Pasgenute OGobllIee YKCIO HAa MEHBIIEE C OCTAT-
KOM.

10. Ha 3 pu n =2k + 1, k € Z. Yxazanue. Vicnone3yliTe aaroputm EB-
kauza aad Haxoxaenus HO/.

11. Yka3aHue. Vicnonb3yiiTe anroputm EBkinga ana HaxoxaeHus HO/I.

12. 21. Yxazanue. Tyctsb f(n) =4"t2+52"*1 PaccmoTpute pasHocTh
f(n+1) —4f(n). OHa TakXe AOMKHA AeTUTHhCSI HA UcKoMbIit HO/I.

13. 36. Ykasanue. DTo BO3MOKHO TOIZIa ¥ TOJBKO TOTZAA, Korga n + 1
B3aWMHO IIPOCTO C KaXKABIM U3 yucen 2, 3, ..., 31.

14. 108 wnu 504. Ykasauue. PaccMOTpUTe CTelleHU JBOMKH, TPOUKHU
U IATEPKU, BXoAsAmue B uckombiii HOJI.

15.1, 2, 3, 4, 6. Yxazanue. CHavyajia IIOKaXKUTE, YTO JTt000e Yrcyo, 60Ib-
1ee 6, MPeCTaBUMO B TAKOM BH/le. PacCcMOTpUTE CTydau pa3jinaHON YET-
HOCTH 4mCIa.

16. a) HOZl(m, n) + 1; 6) m +n —HO/(m, n). Ykazaxue. Pemute 3aza4y
JUIs B3aMMHO TIPOCTHIX M3MePEeHUH, ITOoCjIe Yero cBejuTe K Hell UCXOJHYIO.

17. — R T
HOZ(R, r) > HOJA(R, )
IIyTh, KOTOPBIH MPOeJIeT KoJeco 0 MOMEHTa, KOT/ia 'BO3/lb BHOBB IOMAZET
B OTMEYEHHYIO TOYKY.
18. 183 (mocTuraeTcs, KOT/a eBATh Yuces paBHbI 183, a o1HO — 366).
Ykasanue. PaccmoTpure genutenu yncna 2013.

OTMETOK. O60p0TOB. Ykazarue. Beraucaute

4.2. OcHOBHada TeopeMa apudmeTuku. Jleaurenn

ITodzomosumeJibHble 3ad0auu

1.3:-37;11-101; 41-271;3-7-11-13-37; 239-4649.

2. 133. Ykazanue. OZHO U3 HUX — CTEIIeHb IIATEPKHU, a Jpyroe — CTe-
IIeHb ABOUKHU.

3. Jla, HeT, HeT. Yka3aHue. Pa3noxuTe 3TU 4Mcia Ha IPOCThIE MHOXU-

TeJIN U TIPOBEPETE, OYAYT JI BCE COMHOXXUTETH MeHbIe 10.

4.a)3;6) 18; B) [%] + [%] + [%] +...+ [%] . Ykazanue. Hatigyre Ko-

JIMYECTBO YHCET, JEJISIIMXCA Ha 2, KOMMYECTBO YHCEI AeIAIIMXCS Ha 4, U T. /1.

5. Ykazanue. Bocmonb3ylTech KaHOHUYECKUM Pa3oyKeHHeM YHCIa.

6. Ykasanue. Yucio 2 BXOJUT B HEro B HeuéTHOH cTenenu (1).

7.a) 4; 6) 6; B) 12; 1) 20; 1) (n+1)(3n+ 1). Ykazanue. Bocronb3yi-
Tech GOPMYJION JIT KOMTUYECTBA JETUTENEN.

8. a) 18; 6) 36; B) 1092; r) 4836. Yka3zanue. Bocmombayiitech Gpopmy-
JIOU /ISl CYMMBI IeTUTENEN.
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OcHosHble 3a0auul

1. 6; 10; 14; 30; 42; 70; 105; 210. Yxazanue. 1920 =27 -3 - 5. Beinuimu-
Te Bce flenuTenu ynucaa 210 (ux Bcero 16), u3 HUX 8 flenATces Ha 2, a Hy»KHO
BBIOpATh KaK MUHUMYM 7. PaccMOTpuUTe cy4au, KOrZia BEIOPAHO YUCIO 2
(B aTOM ciTydae Bce OCTabHbIE YHMCJIA JOMKHBI OBITh YETHBIMHM) U KOTZa
YUCIIo 2 He BBIOpaHo.

2. 123. YkazaHnue. BeluncanuTe CTeleHb BXOXKAEHUA yncesn 2 u 17 B pas-
JIo)keHUe yrcaa 19991,

3. Vkasanue. 2" —3To uMCIO CHOCOGOB Pa3bUTh MHOXKECTBO M3 N
MIPOCTBIX COMHOXKUTENIEHN Ha 2 IMTOAMHOXKECTBA.

4. Ha peBaryro. Pemenue. Paznoxxum urciao 2007 Ha IpoOCTble MHOXKU-
Temu: 2007 =32 -223. B pasnioxeHny Ha IPOCTbIe MHOXKUTENM yncia 2007!
MOKa3aTeslb CTENEHN y Yhcia 3 OyZeT J0CTaTOYHO OOJBIINM, TaK KaK MHO-
JKUTEJIb 3 BXOAWUT B PA3JIOKeHUE KaKAOro TpeTbero unciaa. MHoxuTenb 223
BXO/IUT TOJIBKO B pasjioKeHWe urces Bua 223p, e p — HaTypaJbHOE YuC-
JI0, He TpeBocxozsAmmee 9. TakuM o6pa3omM, B pasnokeHue yncia 2007! Ha
TIPOCTBIE MHOXXUTENMM ymciio 223 BOWZAET ¢ mokasaresneM 9. CieoBaTeIbHO,
gucro 2007! 6yzer AemuThed Ha 2007°, Ho He 6yzeT aemurhes Ha 100710,

5.21%.310.56

Ykaszarue. TTosloBUHA MCKOMOTO 4YHCJa HMMEET BCe UYETHBIE CTEIleHU
B KAHOHUYECKOM Pa3JI0KEHUH, TPETh — JeJIsIecs Ha 3, a mATas 9acTh —
Jlendnecs Ha 5. A B pasjioKeHHe 3TOr'0 Yucjia BXOAAT KaK MUHUMYM
cTerieHu yucen 2,3 u 5.

6.2-32.7%,2.3%.72;22.3.7%;22.36.7, 26.32.7, 26.3.72,

YxaszaHnue. B paznokeHUM 3TOTO YUCIa eCTh IeTUTeNu 2, 3 U 7, a IpyTuX
MIPOCTHIX JIEJIUTENEN MCKOMOE YMC/IO He MMEET, TaK Kak 42 Helb3sd pas-
JIOXXKUTDb B MPOU3BeAeHUE Gosee YeM TPEX HATypaJbHBIX COMHOKUTEEH,
6osmbimux 1.

§ 5. YpaBHeHUS B IeJIbIX UMCJIaX

JwuarHoctuyeckas pabora 5

1. (11,0), (-13,-2). 2.(1,1). 3.(3,2).
4.(1,2), (1,£3). 5.(-1,0), (0,0).

ITodzomosumenbHble 3a0auul

1. (3; 2). Ykazanue. Vicrionb3yiiTe GopMyIy pa3HOCTU KBaZIPATOB.
2.3;4;5. 3. YkazaHue. 7 — He4ETHOE YMCJIIO.
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4. (2;2), (0;0). YkazaHue. [TepeHecuTe Bce ciaraeMble B OZHY 4acTh,
mocJie 4ero f06aBbTe B KAKAYIO YacTh 10 1 M Pa3IOKUTE MOMYIUBIIEECs
BBIpa)KEHHE Ha MHOXXUTEJH.

5. (=5;—-2), (—3;2), (3; —2), (5; 2). YkazaHue. Ynucyio 7 MOXKHO TIpeJ-
CTaBUTh B BU/IE TIPOU3BE/IEHUS IEJIBIX YK CEN JIUIIDb ABYMS criocobamu (6e3
y4éTa IepecTaHOBKYU YHCe).

6. (—14;-3), (—14;3), (—3;—-14), (—-3;14), (3;—14), (3;14),
(14; —3), (14; 3). Yxazarnue. TlpubaBbTe K KakJOW dacTu Mo 1 U pas-
JIOJKUTE JIEBYIO YacTh HA MHOXKUTEJIH.

7. (2,2,1). Ykazarue. JIpo6b B JTIEBOH YaCTH CTPOTO MeHbIIe 1, ciezio-
BaTeJbHO, X = 2.

8. (3;5), (5; 3). YxazaHue. lobaBbTe B KaXKAYIO YacCTh 110 1 ¥ pasIoKu-
Te JIEBYIO YaCTh Ha MHOXKHUTEJIH.

9. Peltenuii HeT. YkasaHue. BoienuTe B IEBOM YacCTH MOMHBIN KBapaT
Y PACCMOTPUTE OCTATKU TIPU JIeIEeHUH Ha 3.

OcHosHble 3a0aull

1. (239; 239-240), (478; 478), (239 -240; 239). YxazaHue. JIOMHOXb-
Te ypaBHEHVE Ha 3HAMeHaTeH.
2. (0;0), (0; 1), (1;0), (1;2), (2; 1), (2; 2). YkazaHue. 3aMeTUM, YTO

x?—xy+y*= (x+y)*—3xy.

(x+y)?

Tax KaK xy < —

, Ioly4aem

2 2
(x+y)*=3xy = (x+y)*-3- (xt‘y) = (xt}y) .
(x+y)?
Takum obpasom, x +y = —4 » OTKyAa 0<x+y <4. Iloacrasiaa B uc-
XOZHOe ypaBHeHNe BO3MOKHBIE 3HaUYeHUA X + Yy, IolydyaeM 3Ha4eHusd Xy,
a 3aTeM HaXOAUM 3HayeHUs IepeMeHHBbIX.

3. (—1;-1), (0; —1), (—1;0), (0;0). YkazaHue. [lo6aBbTE B KAKIYIO
4yacThb 10 1 U BbIAeIUTe IOAHBINM KBaZpaT B IPaBOX YacCTH.

4. (—4;-3), (—4;3), (1;=3), (1; 3). YxazaHue. BO3MOXHEI /iBa IyTU
peeHus: 1160 MoKa3aTh, YTO IIPU OCTATOYHO OOJBIINX 110 MOZYIIIO X BBI-
paskeHue x>+ 3x + 5 HAXOAUTCA MeXIy ABYMS TOC/AeA0BATEIbHBIMY KBaJ-
paTamu, 160 ZOMHOXUTH 06e 4acTH Ha 4 U, BBIAEIUB IMOJHBIA KBaJpar,
Pa3JIoKUTh HAa MHOXKUTEIIH.

5. Het pemenuil. Yxasanue. PaccMOTpuTe OCTaTKU MIpU JileJIeHUU Ha 5.

6. (0; 0). YxasaHue. PaccMoTpuTe OCTAaTKHU IIPU JleJIeHUH Ha 3.

7. (2;8), (6; 28).

8. Hert pemienuii. Ykasauue. PaccMOoTpUTe OCTaTKU NIPHU AeJeHUU Ha 3.
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9. Her pemenuii. Ykasauue. PaccMOTpUTe OCTaTKU NIPU AeJeHUU Ha 4.

10. Het pemenuii. Ykazarue. PaccMoTpuTe OCTaTKU IIpU [leIeHUH Ha 4.

11. HeT pemeHuii. Ykasaxue. PaccMOTpUTe OCTaTKY IIPU AeJleHUH Ha 5.

12. (1; 3). Yxazanue. PaccMoTpuTe OCTAaTKU MpU JeJIeHUH Ha 3 U Ha 4.

13. (1; 2), (2; 1), (k; k), toe k € Z. Ykazarnue. VICTIONb3ylTe pas3ioike-
HHe Ha MHOXKUTEJIH.

14. (11; 5). Ykazanue. Tak kak 2 < 2*, HauboJbIIAs CTEIIEHDb JBOMKH,
Ha KOTODYIO JeJuTcd jeBas 4acTb, paBHa y. A 2016 =32 - 63. CrezoBa-
TEJNbHO, Yy = 5.

15. (0; 0), (1; 2). Yxa3aHue. Pa3noxuTe HAa MHOXXUTENU JIEBYIO 9aCTh
U pacCMOTPUTE OCTATKU IIPU /leJIeHUH Ha 4.

16. (2;1). YkasaHue. PaccMoTpuTe OCTaTKU NPU JeJeHUU Ha 3 WiIu
Ha 4.

17. (4; 6). YxazaHue. PaccMOTpUTE OCTATKU MIPU JIeJIEHUU Ha 5.

18. (0; 3), (2;4). YkasaHue. VI3 ypaBHeHUs CleayeT, uto 27 > 7, T.e.
y = 3. 3uauurt, x = 0. Eciiu x =0, To y = 3. [Ipu x = 1 paccMoTpure ocrat-
KU TIPU ZIeJIEHUH Ha 3 U Ha 4 U JOKaXXUTe, 9TO 0Oe mepeMeHHbIe YETHEIE.
Janblie 3az1a4a perraeTcsa pasjiokeHrueM Ha MHOXUTEJU.

19. (2;4), (4; 2). YxazaHnue. OHO 13 BO3MOXKHBIX PEIIeHU 3TOM 3a/a-
YU — TIPOIOTapUPpMHUPOBATh YpaBHEHHE 110 OCHOBAHUIO € U UCCIIEZIOBATh

X
¢byukmmo f(x) = Tnx HA MOHOTOHHOCTB.

§ 6. HepaBeHcTBa U OIIEHKH B 3a/la4aX TEOPUH YHCET

JuarHoctudyeckas pabora 6
1.1. 3.1999. 5.18.

6.1. Cpeanee apudpmeTudeckoe. HepaBeHCTBO O CpeHUX

ITodzomosumenvHble 3a0aull

1. YkazaHue. CBejuTe HEPABEHCTBO K GOpMyJie KBa[paTa pa3HOCTH.

2. Yxasanue. JIOMHOXbTe HEPaBEHCTBO Ha 3HaMeHaTeJb U IIepeHeCUTe
BCE B O/JHYy 4acCThb.

3. Ykazanue. IlpumeHuUTe /jBa pa3a HEPABEHCTBO O CPEAHUX JJIA JBYX
quCcel.

4. Yxazauue. JJIOMHOXXbTe UCXOJHOE HEPABEHCTBO HAa BCE 3HAMEHaTeIn
U YIIPOCTUTE MOJIy4YUBIIIEeCs HePaBeHCTBO.

5. Ykazanue. TIpruMeHHTE HEPABEHCTBO O CPEIHUX IS KAKIOU U3 CKOOOK.

6. Yxazanue. IlppuMeHUTE HEPABEHCTBO O CPEAHUX JJIA TPEX YUCEI.

7. 8.
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8. Her. YkasaHue. Bocronb3yiTech onpezieieHUeM CpeJHEro apudme-
TUYEeCKOTO U ZIOKQKUTE, 9TO B 3TOM CiIydae CyMMa JAecATH 4ucen Oyzaer
HeIle/IoH.

9.1,22m. 10.32. 11.70.

12. Yxasanue. IIpuMeHNTe HEPABEHCTBO O CPEAHUX JJIA N YUCEIL.

OcHosHble 3a0auul

1. YkazaHue. JJoMHOXbTe 00e yacTy Ha 2. Pa3beiiTe JIeByIO 4acThb B CyM-
My 6 cylaraeMbIX U TPUKZBI BOCIOIb3yHTeCch HEPABEHCTBOM O CPeHUX /I
JIBYX 4HCell.

2. YkazaHue. JIoMHOXbTe 00€e yacTy Ha 2. PazbeiiTe IEBYIO YacTb B CyM-
My 6 cylaraeMbIX U TPMKZBI BOCIIOIb3yHTeCh HEPAaBEHCTBOM O CPEeHUX JJIA
JIBYX 4uCell.

3. Yxazanue. 3anumure 3x° = 2x> + x> u NpUMeHUTe HepaBeHCTBO
0 CpeZHUX AJA TPEX Yucell.

4. Ot 15 70 55 BKIIOUYHTETBHO.

5. Ykasanue. PaccMOoTpUTe MaKCUMaJbHOE U3 BCeX yucesl. Jlokaxure,
YTO BCE COCe/HMe ¢ HUM 4ucJIa paBHBL eMy. VX cocesu — Toxe U T. 4.

6. Ykazarue. O603HaubTe cpefiHee apudMeTHIecKoe JaHHBIX Yrces Je-
pe3 HOBYIO IlepeMeHHYI0, a B KauecTBe BTOPOIi lepeMeHHO! BBeAUTe pas-
HOCTb MEX/y OOJIBIINM YHUCIOM U CPEIHUM apudMeTUIECKIM, TIOCIE YETO
JOKa)XKUTe, YTO TPOM3BeJeHNe Yrcesl OyZeT MaKCUMaIbHBIM, KOTZA BBe-
JI€HHAadA pa3sHOCTb paBHA HYIIIO.

7. 4.

8. 96433 469. Ykazaxue. B NCKOMOM 4uciIe pa3HULA MEXAY POt
U crefylomleii 3a Hell yb6riBaeT. OTCI0Za M U3 TOTO, YTO BCE IUGPHI HE
6onbine 9, crexyet, uro 1ubp B MCKOMOM uucie He Gonee 8. CienoBa-
TeJbHO, OCTAIOCh 10Z00paTh BOCBMU3HAYHOE YHCIIO, IIPUYEM Habop pas-
HOCTel JomkeH ObITh TakuM: 3,2, 1,0, —1, —2, —3.

9. a) 44; 6) orpunaTeNbHbIX; B) 17. Ykazanue. O603HaUYbTE Yepe3 TpU
IepeMeHHble KOJIUYeCTBO IOJOXKHUTENbHBIX YHCes, KOMUYeCcTBO OTpHIia-
TeJbHBIX U KOJIMYECTBO HyJel B HallleM Habope, IOC/Ie Yero BOCHIONIb3Yii-
Tech OIlpe/ie/ieHeM CpeZiHero apudpMeTHIeCcKoro.

6.2. HepaBeHCTBa U OLIeHKU
IToozomosumenvHble 3a0aull

1. (1;2), (2; 1), (1; D).

2.(0;0, (1;0), (=1;0), (=1; D, (0; 1), (1; 1), (=1;2), (0;2), (1;2).
Ykaszanue. OrpaHUYbTe MHOKE€CTBO BO3MOKHBIX 3HAUYEHUH Y.

3. 329, Vicazanue. TIpeacTaBbTe 06a BHIPAKEHUA KAaK COThIE CTEMEHM.

4. 3?8, TIpeacTaBbTe 06a BRIpAXKEHUA KaK YeTBEPTHIE CTEMEHM.
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5. 420 Vicazanue. BocronbayiiTech HepaBeHcTBOM 419044100 <4200,

6. 12345682, Yikasanue. BocronbayiiTech GpopMy/oii pasHOCTH KBaj-
paToB.

7. 511, Vxazanue. Bocnonbayiitech GopMysIoii pasHOCTH KBaZpaTOB
50 pas.

8. Yxazanue. Eciun>2, To n®>=n-n > 2n.

9. —1; 3. YkasaHue. OueHUTE X CBEPXY UCXOAA U3 00IacTU OIpeese-
HUS KOPHS U CHU3Y U3 YCJIOBHUS, YTO TIPABasi 4acTh JOKHA OBITh HEOTPU-
LaTeaIbHOM.

10. 3.

OcHosHble 3a0aull

1. Ykasanue. Jlokaxure, uto 26'° < 10?3, Jlna sToro, Hampumep, Boc-
Tnonb3yiiTech olleHKoi 262 < 10°.

2. 31. Ykasanue. JlokaxuTe, uto 2'°°>10°°, a 3atem — uro 2'%° <103!.
Jlni IoKa3aTeIbeTBa BTOPOTO HEPABEHCTBA MOKHO BOCIIONb30BAThCS OIeH-
Koii 57 > 216,

3. 17'*. Ykasanue. JJokaxwure, yro 321 <164,

4. 8%, Ykazanue. TlpeactasbTe 8%° kak cTeneHb ZBOMKH, IOC/Ie 4ero
KaXKJ0€ U3 TPEX HEePaBEHCTB JOKAXKETCS C MIOMOIIBIO COKPAIIeHUA TTOKa-
3aTeselt 1 6a30BBIX OIEHOK: 2° > 52, 2° >33 217 > 76,

5. YkazaHnue. TlepBble YeTHIpe CIaraeMbIX JAHHOW airebGpandecKont

CYMMBI yKe OOoJIbIie L

5
47 " 3x+41
6. -3 YxaszaHue. Bocrionb3yiTech TeM, 4TO =5~ — IieJIoe 9ucIo,
0603HauYbTE ITO IIEJI0E YKCJIO Yepe3 HOBYIO TepeMEHHYIO, BLIpA3UTeE Yepe3
.. 2 1
Heé X U MOZICTaBbTe PE3Y/IbTAT B BBIpAKEHUE %7
1
7. -7 0; % Ykasanue. Ecmu [n] <0, o 2 € (0;1), a sunaunt, u

2n+1€(0; 1), u3 yero cyiefyeT, 4To n € (—%; 0). Torza [n] =—1, oTkyza
nerko Hautu n. Ecim ke [n] = 4, To pelleHuil HET, TaK KakK JeBas 4acThb
6osbiie paBoi. OcTalbHBIE CTydau HETPYAHO mepebpaTh.
8.1,2,...,2008. YkazaHue. Jlokakute, 4TO
2008-1004 < 20084/ 1004? +1 < 2008-1004+1,

OTKyZ:a OyZeT ciieZloBaTh, YTO

[2008+/10042 +1] = 2008-1004.

9. (=7;7), (—6;6). Ykazanue. Tlogenute mepBoe HEPAaBEHCTBO Ha 2
Y BBIZIEJIUTE B HEM IIONHbIE KBA/PATHL.
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10. 24. Yxasanue. O603HaUbTe Yepe3 IlepeMeHHBIe IPOU3BOAUTENh-
HOCTb U BpeMs paboThl MacTepa, IIocjie Yero CoCTaBbTe YpaBHEHNE U BbI-
pasuTe B HEM IIPOU3BOJUTENBHOCTD Yepe3 BpeMs.

§ 7. IlocneaoBaTeIbLHOCTH U IIPOTpPeccUU

JluarHocrudeckas pabora 7
1.50. 2.11. 3.54850. 4. % 5. 931.

IToozomosumenvHble 3a0aull

1. —25; —115.

2. 15. Yxasanue. Bocronb3ylTech XapaKTEPUCTUUYECKUM CBOMCTBOM
apudMeTUIeCKON IPOTPECCUH.

3.0. 4.2.

5. 1024. Yxa3anue. Bocronb3yiiTech XapaKTepUCTUIECKUM CBOMCTBOM
reoMeTprU4eCcKOl IpOTrpeccum.

6. 6; 10. YkasaHue. [TpousBesieHre YeTBIPHA/IIIATOTO U BTOPOT'O WIEHOB
reoMeTpUYecKoH IIPOrpeccuy paBHO IIPOU3BEJEHUIO e€ IIeCTOro U Aecsd-
TOT'O YWIEHOB.

7. 25. Ykazanue. ITpousBezeHue IEeCTOr0 U BOCBMOTI'O WIEHOB F'eOMeTpU-
YecKOH IIPOrpecCuy paBHO NPOU3BEAEHUIO €€ IIATOr0 U [IeBATOr0 WIEHOB.

8. 420. Yxazanue. HaiifuTe mepBBIl OTpUIlATEeNbHBIN 4YieH JaHHOU
IIPOI'PECCUM.

9. 64. Ykazanue. Bocnonb3yiiTech HEPaBEHCTBOM O CPeJHUX JJIA TPEX
yuces.

10. Her. Yxazanue. Eciu 1iudpsl 06pasyioT apudMeTUIECKYI0 IPOrpec-
CHIO, TO UX CyMMa JIeJIUTCA Ha 3.

OcHosHble 3adauul

1. 1; 3267. YkazaHue. JlokaxuTe, 9TO 3Ta CyMMa BCETAa HEUETHA.

2. Het. Yxa3anue. OTHOIIEHHE MEXAY PAa3HOCTBIO IBYX WIEHOB apud-
MEeTHUYeCKOM ITPOTPECCHU U Pa3HOCTHIO JPYIUX /IBYX €€ WIEHOB [JOJIKHO
OBITH PallOHAIbHBIM.

85

3. (1_8’ 5:| .

4. —8. Ykasanue. BblpasuTe BCe yKasaHHbBbIE YIEHBI IIPOIPECCUU KaK
GYHKITMIO OT pa3HOCTH TIPOTPECCUU.

5.8. 6.4. 7.=£400.

8.1,3,5,7,... YkazaHue. S, siBIsieTCA KBa[paTUYHOU GYHKIIMEH OT n,
a ansa dyukuuu f (n) =an?+bn + ¢ cBoiictso f(n) - f(m) = f(mn) BHIION-
HfeTcs ToMbKo mpu a=1, b=c=0.
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10. 1;4; 7w 7;4; 1. 11. 1_2£. 12. 3; 15; 27.

13. 3;13; 23. Yxasanue. Kak MUHUMYM OZJHO U3 3TUX YHUCEJ JOJDKHO
JeJWThbcs Ha 3.

14. (2; 3), (3;5; 7). Yxazanue. Eciu yncen He MeHee TPEX, TO KaK MU-
HUMYM O/IHO M3 HUX JIeJIUTCSA Ha 3.

15.b,=2-3""1. 16. Hesepno. (ITpumep: a, =2 ) 17.6%+61.

18. —6. Ykazanue. JIokaxxuTe, 9TO KaXKI0€ YHUCIIO He TTpeBocxoaut 0,5.

19. a) Her; 6) moxeT, Haipumep, {11:97;97; 11-97}; B) 371. Yxaza-
Hue. a) PaccMoTpuTe YETHOCTh CYMMBI 3THX /IBYX 4IEHOB. B) MUHMMAaTbHO
BO3MOXXHBIM BapuaHT — Korzja yepeaytorces yncena 1 u 11.

20. a) Her; 6) HeT; B) Aa (HampuMmep, 1, 2 u 4). YkazaHue. a) Eciu 5 qu-
cest 06pasyroT reOMEeTPUIECKYIO TTPOTPECCUI0, TO UX MPOU3BEAEHUE PABHO
MATOM CTENIEHU CpPeJHEro WieHa mporpeccuu. 6) B aToM ciiydae ecu mep-
BBIM WIEH MCKOMOU IIPOrpECCUM PaBeH b; a 3HaMeHaTeNb — (, TO MPOU3-
BeZleHle YeThIPEX WIEHOB IIPOI'PECCUM PAaBHO b;‘q(’. JlanpHeNnmi KpaTkuil
mepebop pe3y/IbTaToOB HE AacT.
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