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IIpegucioBue

OnHOM U3 Iiesielf MaTeMaTUIeCKOTO 0Opa3oBaHus, HAIIEAIIENH OTpaske-
Hue B peziepaTbHOM KOMITOHEHTE TOCYapCTBEHHOT'O CTaHapTa 0 MaTeMa-
TUKe, ABJIAeTCA UHTEJUIEKTyaIbHOE Pa3BUTHeE yJaluXcsA. JTa LeJb BEIXOAUT
Ha OZIHO W3 BEAYLIUX MECT IPH YIIyOJIEHHOM U3yIeHUU MaTeMaTUKH.

[ToCKOMBKY OHUM M3 OCHOBHBIX OT/IMYMY 3azauu 19 (B 3aBUCUMOCTH
OT cOCTaBa 3a/ja4y Ha 5K3aMeHe 110 MaTeMaTuKe B pa3Hble I'o/ibl 9Ta 3a/a-
Yya mMesia pa3Hble HOMEepA) OT OCTaJIbHBIX 3aza4 EI'D saBisercs e€ ASBHO
BBIpQ)KEHHBIN HECTaHZAPTHBINA XapaKTep, a CBeIeHUs, HEOOXOAUMBIE IS
pellleHus 3ToU 3a/lauu, MOTYT OTHOCUTCSA K CaMbIM PasjJMYHbIM paszienaM
IIKOJIBHOTO Kypca, TIOCTPOEHNE PellleHrs MOXKET MOTpeboBaTh HETPUBH-
QJIBHBIX U/Ie¥ U MeTOZOB, IIOCTOMBKY CMBICJIOM BKJIIOUEHMA 3aZa4uu 19 B co-
CTaB KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanoB EI'D ABageTca UMeHHO AU-
ArHOCTHKA YPOBHS MHTEJUIEKTYaJIbHOT'O PA3BUTHA yYalllUXCA.

Lepio IAHHOW KHUTH ABJISIETCS HE CTOJNBKO MOATOTOBUTD K PENIEHUIO
3azauu 19, CKOJbKO TTOMOYb VUUTENI0 CHUCTEMAaTUYEeCKU 3aHUMAThCA UH-
TeJIJIEKTyaJIbHBIM Pa3BUTHEM YYalllXCcs Ha MaTepuasie coAiep:KkaHus 3a/a-
qm 19.

ABTOpPBI COOpPHUKA CTapaivCh AaTh 0030p TeX TeM, KOTOPHIM Tpaju-
LIMOHHO B IIKOJIE yAeAeTcsd MeHbllle BHUMaHUA, 1 [I0Ka3aTb HEKOTOphIe
crienudruecKrue MeTObI PellleHus 3aZa4d. B cOOpHUK BKIIOYEHBI U Hosee
TpyZAHBIE 33/lau, IPUMBIKAOIINE K TaK Ha3blBaeMOU «OMIUMIINAZHON Te-
MaTHKe». DTU 3a/1a4l OTMeYeHbI 3BE3/I0UKOM.

MaTepuaibl KHUTU MOTYT CIY>XUTb NOZACIOPbEeM B MPOBEJeHUU dJIeK-
TUBHBIX KYPCOB, KPY>KKOB M (paKyJIbTaTUBOB.

B 3akiioueHre OTMETUM, 4YTO, OE3yCJIOBHO, IMEpevyeHb BO3MOXXHBIX
CIOXKETOB U TeM 3ajadu 19 He ncyepIbIBaeTCA NPUBEAEHHBIMU B JaHHOU
KHUTeE.

ABTOpBI OyAyT GarogapHbl 3a KOHCTPYKTHUBHYIO KPUTHKY U 3aMeva-
HUS 10 COZIEP’KAHUIO 3TOU KHUTH, KOTOPBhIE MOXKHO ITPUCHUIATD T10 aZ[pecy
c6@mccme. ru.



JluarHoctTudyeckas pabora

2n+6

1. Ha xakue 4ucia MOXET OBITH COKpalieHa Jpobb 3110’

rge n—
HaTypaJbHOE YUCIIO?

2. JlaHo HaTypa/lbHOe YMUCIo . Ero yMHOXWIN Ha YMCIO M, MONy4eH-
HOe M3 n IepecTaHOBKOH 1udp. Moo U NPU 3TOM IOIYIUTHCA YHUCIO
27812754?

3. Jlokaxkure, uto uucao 212012 + 439291 nenyrea na 440.

4. JlokakuTe, YTO €C/IU K IIPOM3BOJIbBHOMY TPEX3HAUYHOMY YHCIY IPU-
mMcaTh CIIpaBa ero JKe, TO MOJTyYeHHOe LIeCTU3HAYHOe YUCIO0 OyAeT Je-
JUThCA Ha 13.

5. HOK gByx HaTypaslbHBIX 4ucen B 7 pa3 6onbire, yeM ux HOZ. Bo
CKOJIBKO pa3 CyMMa 3THX 4yuces 6osbire, yeM ux HOZI?

6. HalizuTe Bce 4-3HauHble YETHBIE YMCJIA, Y KOTOPBIX POBHO 22 Je/u-
TeJIA.

7. PelyTe ypaBHeHHe B Ie/IbIX yuciax: x2 + 10xy — 57 =3.

8. JlaHbI IBE TPYIITHI HATYPATbHBIX YKces. B mepBoi rpymme 3 yucia
U UX cpefiHee apudMeTnyeckoe paBHO 8, a BO BTOPOI — 2 umcia U UX
cpeaHee apudmeTHdeckoe paBHO 13. MoXeT 1 TpousBeZieHNe BeeX IIATH
JAHHBIX yuces ObITh paBHBIM 1000007

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

10. Kakoe Haubosblilee KOTMYECTBO WIEHOB MOXKET OBITh B apudme-
TUYECKOH NPOIrpeccuy, Bce WieHbl KOTOPOI — HaTypajbHble YUCJIa, eC/IU
U3BECTHO, YTO KaKJbIY CIeYIOLUI YWIeH 3TOM Iporpeccuy He MeHee 4eM
B IIOJITOpa pasa GosbIle IpeAbIAYyIIero?



PerieHus 3a1a4 JNarHOCTUYECKOM paboOThI

1. ITycth 3Ta Apobb cokpaTuMa Ha Iienoe uucio d, bosnbiee 1. To-
rma (2n+6):d u (3n+ 10) : d. TToaTOMy MO CBOWCTBaM JAETUMOCTH
2(3n+10) —3(2n+6) :d, T.e. 2:d. CregoBaTenbHO, d MOKXET OBITH PABHO
TosbKO 2. OcTanmoch Mozo6paTh XOTs OBl OHO 3HAYEHUE N, TIPU KOTOPOM
apob6b cokpaTuMa Ha 2. [IJis1 3TOro JOCTaTOYHO BHIOpPATh JI060e YETHOE
3HaYeHue n.

OTBerT. 2 (IpU YETHBIX ).

2. 3ameTuM, uto 27812754 nenutcsa Ha 27, HO He AenuTcsa Ha 81. Pas-
6epém zBa ciydas.

1) Yncio n genutesa Ha 9. 3HaUUT, cymMMa Iudp 4ucia n JeauTcs Ha 9.
Torga v m genuTes Ha 9, Tak Kak cymMMa I[Udp YKcIa m COBIAJAET C CyM-
MO¥ P YKCaa n: 3TU YUCIA OTIMYAIOTCS JIUIID IEPeCTaHOBKOM 1Tudp,
a camu U PHI — OHU U Te XKe. B 3TOM cirydae Mpou3BeAeHUE Mn JOHKHO
menuthbes Ha 81, a oHo Ha 81 He genuTcs.

2) Yucso n He AendTcsa Ha 9. 3HaUUT, cymMma udp 4ucia n He JeNATCA
Ha 9. Torza ¥ m He AeMUTCA HA 9, TaK KaK cyMMa IUQP YKcIa m COBIaZaeT
¢ cymmol mdp yucia n. B arom ciydae mpousBeZieHUe mMn JeIUTCA He
6ojiee yeM Ha BTOPYIO CTENEeHb TPOWKH, a OHO ZIeUTCA Ha 27.

B kaxxzioM M3 CilydyaeB MPUILTHM K MPOTUBOPEYUIO, 3HAYUT, UHCIIO
27812754 nony4uThCsa HEe MOIJIO.

OTBeT. HerT.

3. Pemenue 1.

1) PaccmoTpuM TepBoe ciaraemoe: 212012 = 4411006 Tak xak 441 =
=440+ 1, To 441'%%° = (440 +1)'°%° =440k + 1.

2) PaccmoTpuM BTOpoe ciaraemoe: 439291 =(440—1)2°11=440-n—1.

3) Us m. 1, 2 momygaem: 212912 + 4392011 =440 -k +1+440-n— 1=
=440 (n —k), T.e. 2T0 BbIpaXeHue AenuTcsa Ha 440, 4To U TpeboBaIOCh
ZIOKa3aTh.

Pemienue 2.

1) PaccmoTpuM TepBoe ciraraemoe: 212012 = 4411006 Tak xak 441 =
=1 (mod 440), To 4412°12 =12012=1 (mod 440).

2) PaccmoTpuM BTopoe ciaraeMoe. Tak xak 439 = —1 (mod 440), To
4392011 = (—1)20M1 = —1 (mod 440).

3) Us 1. 1, 2 momygaem: 212012 + 4392011 =1 — 1 =0 (mod 440), uto
1 TpebOBaIOCh ZI0KA3aTh.

4. Ilyctp gaHHOe TpEX3HauHOe 4yucyio mMeeT BuZ abc. Torza mocie
TIPUITUCBIBAHUS TTOMYIUTCS YUCI0 abcabce. OTO YMCIO MOKHO TIPEACTaBUTh
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B BuzZe 1000abc + abc = 1001abc. 3HAUUT, 5TO LIECTU3HAYHOE YMCIIO
menutcsa Ha 1001, a Tak kak 1001 genutca Ha 13, To U IIecTU3HAYHOE
YUCIo AenauTes Ha 13, yTo u TpeboBanoch JOKa3aTh.

5. O6o3HaYMM ZiaHHBIE B YCJIOBUU 3aZlauyl HATypaJbHbIE YKCIa Yepe3
x,y, a ux HOJZl —yepe3 d. Torza MCXOZHBIE YHMCJIA MOXHO NPEACTABUTD
B Buzie kd u nd, rae HO/l(k, n) =1. B aTom citydae

Xy nd - kd

HOK(x, y) = HOI(x,3) =—g = knd.

U3 ycnosusa cnezyet, utro HOK(x, y) =7 - HOZ(x, ¥), u3 4ero ¢ y4érom
BBeIEHHBIX 0003HAUEHUH ciefnyeT, uto knd = 7d, kn = 7. TIpousBeseHune
[IBYX HaTypajJbHBIX YUCET MOXET ObITh PAaBHO 7 B TOM M TOJBKO B TOM
ciTydae, ecyiv 3To unciaa 1 u 7, a 3HauuT, UCXOAHbIe YKcia paBHel d U 7d.
Torza ux cymma paBHa 8d, T.e. oHa B 8 pa3 Gosnblite, yem ux HO/J.

OTBerT. 8.

6. ITo popMmysie KoTMUeCTBa AeauTenel yucaa (cM. c. 34) MOXKHO Tpes-
CTaBUTh 22 B BHJEe MpousBeseHus ckobok Buza (k; + 1), rae k; — Haty-
paJIbHBIM ITOKa3aTesb CTelleH! IIPOCTOTO Jle/INTesA, BXOAAIIero B KaHOHU-
YecKoe Pas3ioyKeHre MCXOAHOTO 4rcia. Takux CKOOOK MOXKeT OBITh MO0
oxHa (camo uucio 22), m1bo aBe (dncia B HUX OyAyT paBHbI 2 1 11), a B
BU/I€ TPOU3BEIEHUS TPEX U OoJiee HATypaIbHBIX YHUCEN, GOTBINTNX 1, YUCITIO
22 mpe/CcTaBUTh HEBO3MOXKHO. Pa3zbepéM 3T ZiBa Ciaydas.

1) IlycTh ecTh Bcero ofiHa cKobka. 3Ha4yuT, ki + 1 =22, u Torga UcKo-
Moe 4ucIo uMeeT Buj p2l, rae p —mpocToe dmciao. VickoMoe 4McIo Mo
YCIIOBHIO YETHO, ClefloBaTeIbHO, p =2, HO B unciae 221 Gombie 4 1udp.
CreoBaTeNbHO, B 3TOM CJIyYae PelleHUuN HeT.

2) [ycTh IpoM3Be/IeHNE COCTOUT U3 IByX CKOOOK, paBHBIX 2 1 11. Torza
B Pa3J0:KeHUHM MCKOMOTI'0 YMCJIa IPUCYTCTBYIOT POBHO IBa MIPOCTHIX YUCJIA,
CTeIeHU KOTOpbIX paBHbI 1 1 10. M3BeCTHO, YTO OZHUM M3 IIPOCTHIX CO-
MHO)XUTENEH JAOKHO OBITh YHUCIO 2, 3HAYNUT, KCKOMOE YKCIO UMEET BU/
2-p' umu 2% p, rme p — mpocroe uumcio, He pasHOe 2. IlepBLiil ciy-
yall He TOAXOAWT, TaK KakK Ja)ke MPW HAaWMEHbIIEM BO3MOXXHOM 3Hade-
HMU p, paBHOM 3, uucio 2 - 3'° He apnAeTca yeThpéx3HayHBIM. Bo BTO-
POM 2Ke ciIydae Hy»KHO OTOOpaTh BCe TaKue MPOCThIE YKCIa P, He PaBHBIE
2, yto 1024p — yeTHIpEX3HAYHOE YUCTIO. [locIeoBaTENbHO yOexKAaeMeA,
4To uncaa 3, 5 U 7 moaxomAT, a 11 — yxxe Her.

CremoBarenpHO, uckoMble umcaa — 210.3, 210.5 1 210.7 1 e 3072,
5120 u 7168.

OtBerT. 3072,5120 u 7168.
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7. Pa3bepém Tpu ciydas A IepeMeHHOH y .

1) Eciiu ymcio y oTpularenbHO, TO 5Y — Hellesnoe, a Bce OCTaJIbHBIE
cjlaraeMble B JIEBOM 4acTH — IIeJIble, & 3HAUUT, CyMMa IeJIoi OBITh He MO-
’eT. [Io3ToOMy B 3TOM CJIydae pelleHUi HeT.

2) Ecmn y =0, To x2=4, x =42.

3) Ecnu yncsio y monoXUTenbHo, TO, IepeHOoCcs U3 JIeBOU YacTU BTOpoe
Y TpeThbe c/laraeMble BIPaBo, Momydaem x2 =57 — 10xy + 3.

3ameTuM, 4TO 57 okaHuMBaeTcsa Ha 5, 10xy — Ha 0, a 3HAUUT, CymMMa
B IIpaBOil YacTH paBeHCTBa OKaH4YMBaeTcs Ha 8. Ho Torza u x? fomxen
OKaHUMBATHCA Ha 8, a KBaZpaThl HaTypaJbHbIX YKces] Ha 8 He OKaHYMBa-
toTcs. CiezioBaTenbHO, B 9TOM CIy4yae pellleHUul HeT.

OtBeT. (—2;0), (2;0).

8. O603HaYMM YucIa nepBof/’I TPyIIIbI Yepe3 aq, d,, dg, a 9uciaa BTopof/’I
a;+a,+as

3 =38, a 3HauwT, a; +a, +

IPYIIE — 4Yepes dy, ds. [1o ycaoBuio

a,+a
+ a; = 24. AHaAJIOTrMYHO % =13, a4 + a5 = 26. Tlo HepaBeHCTBY
O CpeAHUX
a,+a,+as;+a,+as 5
5 Z 3/a1a,a3040s5,
T.€

Y/ a1a5a5a4a5 < %, a,a,a5a,4d5 < 100000.

Ecmu xe aja,asasas = 100000, To B HEPABEHCTBE O CPEJHUX JOCTU-
raeTcsa paBeHCTBO, YTO BO3MOXKHO TOJIBKO B TOM CJIy4yae, KOTZja a; =d, =
=a3 =a, = as. Ho Torza cpezHue apudmeTHyecKre IIepBOrO U BTOPO-
ro HabOPOB ZIOJKHBI COBIIAZIaTh, YTO HE COOTBETCTBYET YCIOBHUIO 3aauu.
3HAYUT, MPOU3BeeHNEe JaHHBIX YKCeT He MOXKeT ObITh paBHBIM 100000.

OTtBerT. Her.

9. 3amMeTuM, 4TO n = 2 — pellleHne JaHHOTo ypaBHeHus. [Ipu yBennde-
HUU IlepeMeHHOM Ha 1 mpaBas 4acTbh YpaBHEHUs yBeJMuuBaeTca B 13 pas,
a jeBas — MeHee ueM B 12, Tak kak 5" + 12" < 12(5" 4+ 12"). Crezno-
BaTeJbHO, [IPU N > 2 pellleHu! HerT.

AHaJIOTUYHO, ec/IM YMEeHBbIINTh 3HaUeHNe [TlepeMeHHoU Ha 1, To paBad
4acTb yMeHbIINTCA B 13 pas, a ieBasd — MeHee 4eM B 12 pas. CiiezoBaTesib-
HO, ¥ IIpU 1 < 2 pelleHnii HeT.

OTBer. 2.

10. Jloka’keM OT MMPOTUBHOT'O, YTO B UICKOMOM TIporpeccuu He Gosnee 3
wWieHOB. [TyCcTh MCKOMAas IPOT'PECCHsi COCTOUT XOTs OBl 3 UeTHIPEX WIEHOB
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U UMeeT BUZ dq, d,, ..., & €€ pa3HocThb paBHa d. Torza a, =a; +d, az =

a

=a, +2d, a, =a,; + 3d. VI3 ycioBua cieayet, 4To a—4 = 1,5, a4 = 1,5as,
3

w a; +3d = 1,5a; +3d, 0= 0,5a; — 9TO IPOTUBOPEUYUT TOMY, UTO d; —

HaTypasJbHOE YHUCIIO.
CrezoBaresnbHO, B IIporpeccuu He 6osiee TPEX WIEHOB.
OcTasnoch IPUBECTU NIPUMeP NIPOTPECCUH, COCTOAIIEH U3 TPEX WICHOB
U YZIOBJIETBOPAIOIEH YCIOBUIO 3a1aui. TaKMM IPUMEPOM MOXKET CIIY>KUTh
nporpeccus {1; 2; 3}.

OTBer. 3.



§1. lerumocTh U eé cBoiicTBa. [IpusHaku
AeJIMMOCTH

JluarHoctudyeckasa pabora 1

1. Yucno 134+ xparHo 3. Kakyio nu¢py MOXHO MOCTaBUTb BMECTO
3Bé3g0uku? ([lepeunciauTe Bce BO3MOXKHBIE BADUAHTHI.)

2. Jlenutca mu uncio 314567891 wa 117

3. Kakyro nudpy MOKHO ITOCTaBUTh BMECTO 3BE3/IOUKH, €CTH U3BECTHO,
yTO yncio 3141596 kpatHo 8? ([lepeunicauTte Bce BO3MOXKHbIE BApHAHTEL.)

4. B 6ydeTe Kynuu HECKOIBKO ITMPOXKHBIX M0 35 py6sieit u 14 mopriuii
kode (kaxzas moprua kode CTOUT Lesnoe 4uciao py6ieit). Mor su Bech
KYIUTEHHBIH TOBap cTouTh 501 py6in?

5. CymMa v mpou3Be/ieHUe IBYX HaTypalbHBIX Yrices KpaTHeI 136. [lo-
Ka)kUTe, YTO KBaZpaT KaXZoro 13 HUX kpaTteH 136.

KpaTKaﬂ TeopeTUYECKaA CIIpaBKa

B aTom naparpawbe BCE 4uCja [ejble, €CJIM HE OroBapMBa€TCA IIPO-
THUBHOE.

Omnpexesnenue. Yucio a geauTcs Ha 9ucao b # 0, ecu CyiiecTByeT
TaKoe 4UCJIO C, 9YTO a = bc.
O6osHaueHue: a:b.

Csoilcmesa desumocmul

1. Eciu a genutes Ha b, To fy1s mroboro yucna k gucio ka genures Ha b.

2. Ecnu a genvtest Ha ¢ v b IenuTesA Ha ¢, TO CyMMa, PasHOCTh U IIPO-
M3BeeHye yncea a U b geauTea Ha c.

3. Eciu a genutes Ha b 1 b genTes Ha ¢, TO a ZeJIUTCS Ha C.

4. Ecau a genutcs Ha ¢ v b genuTesa Ha d, To ab genauTtes Ha cd.

IMpusHaku deaumocmu Ot 0eCAMUUHOU 3anuUcU YUcad

Yucro AeuTes Ha 2 TOTAA U TONBKO TOTa, KOTZA ero MOCIeIHAA -
pa 4€THa.

Yucno genutcs Ha 3 TOTZA M TONBKO TOTZAQ, Korja cymMma ero nudp
zenutcs Ha 3. Bosee Toro, cymma 1udp yucia AaéT TaKoi Ke OCTaTOK OT
JlefleHna Ha 3, KaK U caMo 9HUCIIO.
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Yucio geauTcs Ha 4 Torza M TOJBKO TOIZIA, KOIZA BE ero IocjeIHue
IUQPBI COCTABIAIOT YUCIIO, KOTOPOE AeNUTCA Ha 4.

Yucio AeauTcsa Ha 5 Torga U TOMBKO TOT/Za, KOIZa OHO OKaHYMBAETCSA
Ha O wiu 5.

Yucsao genuTcs Ha 9 Torga M TOJMBKO TOTZA, KOTZA CyMMa ero muop
Jenmutcsd Ha 9. Bosee Toro, cymma 1iuép yncia ZaéT TaKoH XK€ 0OCTaTOK OT
JejieHUd Ha 9, KaK M caMO YMCJIO.

Ywucsno genutes Ha 11 Torza v TOMBKO TOTZAA, KOTZ]A PA3HOCTh CYyMMBI
1udp, CTOANIMX Ha HEUETHBIX MECTaxX, U CyMMBbI ITU}P, CTOANTUX Ha YET-
HBIX MecTax, Aenurcs Ha 11 (Hampumep, duciao 305792608 menutcs Ha
11, Tak kak (84+64+9+5+3) —(0+2+7+0) =22 genurca Ha 11).

Hpocmbte u 83aumMHO npocmeole Hucaa

Omnpezenenue. HaTypajibHOe YHCIO, OTIMYHOE OT 1, Ha3bIBaETCA
MIPOCTHIM, €CJIM y HEero HEeT HATypajbHBIX AeNuTeNeil, OTIMYHBIX OT 1
¥ HETO Camoro.

Ywucsta, oTIMYHBIE OT 1 U He SIBJIAIONINECS TPOCTBIMU, Ha3bIBAIOTCSA CO-
CTaBHBIMU.

Baxxuo! EauHuIla He ABJIAETCA HU IPOCTBIM, HU COCTaBHBIM YHCJIOM.

Omnpegenenue. /lBa uncia, HAUOOMBIINUKA OOIIMI ZETUTENb KOTOPBIX
paBeH 1, Ha3BIBAIOTCA B3AUMHO ITPOCTBIMU.

Eciu 9ucIo a AenuTesa Ha yucia b u ¢, IpuiéM uuciaa b u ¢ B3aum-
HO TIPOCTHI, TO YUCJIO d JEJTUTCS Ha UX Mpou3BeZieHue be. JlaHHOE yTBED-
JKZIeHre BepHO He TOJIbKO I IBYX YUCENI, HO U JJIs TF0O0TO KOIMYeCcTBa
TIOIIapHO B3aWMHO NPOCTHIX YKces (2 UMEeHHO: ec/I YMCJIO a JIeUTCA Ha
KaykZl0e U3 N Yucesi, MpU4IEM JItoObIe IBa YKCIa U3 JAHHBIX N YUCE B3aUM-
HO TIPOCTHI, TO YHMCJIO d IeUTCA Ha POU3Be/leHNe JaHHBIX N YKCe).

1.1. CBoiicTBa A€JIMMOCTU
ITpumeps! pellleHus 3aza4
2a+1

a—2
2a+1
Peimrenue. Eciu 4ucio a—2 11ey0e, TO 3TO PAaBHOCWIBHO TOMY, YTO

1. HatizuTe Bce Takue a €N, 4To — 1IeJIO€ YHUCJIIO.

2a+1:a—2. Toraa v pa3HOCTh ITUX YKCEN TOXKE OyZeT JeTUThCI Ha a — 2:
(2a+1)—(a—2):a—2,a+3:a— 2. Ho u pasHOCTb 3TUX YMCEJ TO-
JKe JomkHa gemutbest Ha a —2: (a+3)—(a—2)ia—2, 5:a — 2. 3Ha-
YUT, a — 2 — esnuTenb ynucnaa 5. Ho y 5 He Tak MHOTO JlesiuTesieil — 3TO
1,5,—1,-5.
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[Tepebepém Bce cirydau:

1) a—2=1. Torga a =3, a Hama Apobb 2aa_+21 = % =7€Z. 3Have-
HUe a = 3 IOAXOAUT.
a+1l 2+1

2)a—2=-1. Tornaa=1, aHamaapo(Sb zzmz—BGZ.
3HadeHUe a = 1 moAXOAuT.

3) a —2=5. Torma a="7, a Hata Apo6b 2aa_+21 ﬁ =3 7. 3Haue-
HUe a = 7 TIOAXOAUT.

4) a —2=-5. Torma a = —3 — He HaTypaJbHOE. DTOT CJIy4yail He TOJ-
XOZUT.

OTBer. 2aa_+ 1 €Z tonpko mpu a=1, 3, 7.

2

o 2a+1
2. Haupyte Bce Takue a € Z, 4To 4 _5 — HaTypalbHOE YUCTIO.
Pemrenue. PaccykZjaeM BHavajle aHAJIOTMYHO 3ajade 1. Pazbepém
4 cny4dad.

1) a—2=1. Ilpu a =3 zgpobb 2a+21 g—z =7 €N. 3Hauur, a =3
IO XOAUT.

2) a—2=-1.Tpua=1 gpobs +21 ?4__1 —3¢N. 3uauunrt, a=1
He ITOAXOJWT.

3) a—2=>5. Ilpu a =7 Apobb %:%ZSGN. 3HauuT, a =7
IO XOAUT.

4) a —2=-5. Ilpu a = —3 7Apobs 2aa_+21 = :gté =1 e N. 3Hauwur,

a = —3 ToAXOAUT.
2
Orsert. 22 +1
a—2
3. HaiinuTe Bce Takue a €7, uto (a>+a—1)i(a—2).
PemreHue. 3aMeTHM, YTO YHUCI0 a2 +a —6:a — 2, Tak Kak

a?+a—6=(a—-2)(a+3).

Torza, ecmu (@ +a—1):(a—2)u (@®+a—6):(a—2),Tou (a>+a—1) —
—(@®+a—-6):(a—2),T.e.5:(a—2).

Kak ¥ B IpONIUIBIX 3aZavax, rmepebGepéM Bce BO3MOXKHbIE 3HAUEHUs
a— 2 — genuTenu 5:

Da-2=1.Tornaa=3, nua*+a—1=9+3-1=11,aa—-2=1,
u torga 11:1, 3HaUuT, a = 3 HaM ITOAXOAUT.

2a-2=-1.Torraa=1,ua’+a-1=1+1-1=1,aa—2=-1,
u Torga 1:—1, 3HauuT, a =1 HaM IIOAXOAUT.

3 a—2=5Tornraa=7,ua’?+a—1=49+7—-1=55,aa—-2=5,
U Torza 55:5, 3HAYUT, a = 7 TOAXOUT.

€N Tonbko npua=-3, 3, 7.
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4) a —2=-5. Torma a=—3, ¥ OHO He HaTypajabHOe, 3TOT CIy4ail He
MIOAXOAUT.

OtBeT.a=1,3,7.

4. JToKaXKUTe, YTO MPOU3BEEHUE MOOBIX TPEX TOCTIe[0BATENbHBIX Y-
ceJ1 lieIuTca Ha 6.

Pemrenue. /laBaiiTe 3aMeTHM, YTO U3 TPEX MOCJIEAOBATENBHBIX YHCEI
XOTs1 ObI OJHO C TapaHTHUEH OyfeT YETHBHIM (TaK KaK YETHBIE U HEUETHBIE
YHCIa YepeAyIoTes U TPEX MOAPS/ HEYETHBIX yrcesl He ObiBaeT). Takike
JlaBaliTe 3aMETHUM, YTO OJHO M3 TPEX IMOCIEAOBATENbHBIX YUCET JIETUTCS
Ha 3 (Tak Kak 4ucia, Aendnyecs Ha 3, UAYT Yepe3 /IBa, U OHHU IIPOCTO
He MOT'YT «IIPOCKOYUTh» HAIIW TPU MOAPAJA UAYIIUX YUCIa). 3HAYUT, ec-
JIM B TIPOU3BEZIEHUU €CTh YUCJIO, KPaTHOe TPEM, M YHCJIO, KpaTHOe 2, TO
MIPOU3Be/IEHUE JIETUTCS Ha 6.

5. HaTypaspHEIe YKciIa m ¥ N TAKOBEL, 9TO ¥ m° +n, u m> +m genarca
Ha m? +n?. Haiiaure m u n.

Pemrenue. 3ameTum, uto ecau m® +mim?+n? u m®> +n:im?+n?, to
(m3+n) — (m3+m):m?+n? 1.e. n —m:m?+n? Bygem cuuTaTh, uTO
n >m (uHade GyZeM paccMaTpUBATh Jaablie m — n BMecTo n —m). OTcro-
na 6o n —m = m?+n?, yero, oueBUAHO, He ObIBaeT, 160 n —m =0, 3Ha-
4uT, m =n. Torga MOXXHO CYATATh, YTO HAM JAHO CJIeZytollee: m34+m:2m?2.
3ameTuM, yto m° i m?, 3HAYUT, ¥ M JO/DKHO JEIUThCA Ha M2, a Takoe
6BIBaeT TOMbKO Ipu m = 1.

OrBeT. m=n=1.

HOZ[I‘OTOBI/ITe]IBHI:Ie 3azadyun

1. BepHoO J1, YTO €CJIU YUCTIO JENTUTCA Ha 4 ¥ Ha 6, TO OHO JEIUTCA
Ha 24?

2. Yucio a geautcsa Ha 3. MoXeT JIU 4Mciio 2a He AeauTbes Ha 3?
3. Yncsio a uétHo. BepHo i, uto 3a Aenutcsd Ha 6?
4. Yucno 15a penuresa Ha 6. BepHo 1, 4To a ZieuTcs Ha 67

5. Yucmo n+ 1 genutca Ha 3. JlokaxkuTe, 4To 4 + 7/n TakXke AEIWUTCA
Ha 3.

6. Haiiaure Bce Takue a €N, uto (a®>+1):a.
7. Haiigure Bce Takue a €N, uto (a+ 1) :a?.

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

10. JlokaxkuTe, 4TO IPOU3BeJEHUE JIOObIX MATH MOCIeJ0BATENbHBIX
yurcen geautcs Ha 30.

11. Tlpugymaiite 5 pa3nMYHBIX HATYypPaJIbHBIX YKCEJN, CYMMa KOTOPBIX
JeJINTCA Ha KaX0e U3 HUX.
OCHOBHBIE 3a/la4YU

6n+7

1. JlokaxkuTe, 9YTO ApPOOH Tont 12

PaJIbHBIX 1.

HeCOKpaTuMa HHU IIPpU KaKUX HaATy-

2. JIoKaXKuTe, 4TO YUCI0 n° — n AeluTes Ha 24 Ipu T060M HeUETHOM N.

3. ,Z[OKa)KI/ITe, 9YTO CyMMa n IoC/IeZ0BaTEJbHBIX HAaTypa/IbHBIX YHCEIT
ABJIAETCA COCTaBHBIM YHCJIOM (T. €. IMEET XOTSI OBl OZIVH AE€/IUTEJIb, OTINY-
HBIN OT €AWHUIBI 1 CAMOTI'O III/ICJ'Ia) npu JII060M HaTypaJbHOM n > 2.

4. [IpousBeieHNE ABYX YUCEJ, KAXKA0€ U3 KOTOPLIX He JAeJIUTCA HalleJIo
Ha 10, pasao 1000. Hatizmre CyMMy 3TUX YHCE.

5. Yucemo yMHOXKWIN Ha cyMMy ero uudp u noxyawiu 2008. Haiigure
HCXOZIHOE YHCJIO.

1.2. [Ipu3Haku JeJIUMOCTH
ITpumeps! pelieHus 3azad

1. Ha gocke HamucaHo: 72%3%. 3aMeHUTe 3BE3MOYKM ITUPpaMU Tak,
YTOOBI MMOMTyYEHHOE YHCIIO ETWIOCh Ha 45.

Pemtenue. [TycTh Ha JOCKE HAIIMCAHO TaKOE YUCIO: 72x3Y,TAe X U Y —
Hekue nudprl. Torza, ecyiv 3TO YUCIIO JeIuTcd Ha 45, TO OHO ZeJUTCA Ha
5uHao.

1) JeaumocTh Ha 9.

[To mpu3HaKy ZeJUMOCTH Ha 9 cymMma nmudp Yucia AoMKHA JAeTUThCS
Ha9:7+2+x+3+y:9, 12+x+y:09.

2) JlenimocTh Ha 5.

[Mocneanss udpa Halero Yyuciaa Jo/mKHa 6bITh 6o 0, nbo 5, T.e.
nubo y =5, mubo y =0.

ITycte y =0. Torga 12+x+0:9, T.€. 12+ x:9, 3Hauwur, x =6.

ITycte y =5. Torga 12+x+5:9, T.e. 17+ x:9, 3Hauur, x=1.

OtBer. (1;5), (6;0).

2. /IBa BOCBMU3HAYHBIX YHCIA OTIIMYAIOTCA [IEPECTAHOBKOH 11udp. Mo-
JKET JIM UX PA3HOCTh O6bITh paBHOI 20072008?
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Pemtenue. Y 000MX MCXOAHBIX BOCHBMH3HAUHBIX YHCEJI COBIIAZAIOT
OCTaTKH OT JleJieHUsA Ha 9 (OHM COBMAZJAIOT C OCTaTKaMU CYMM ITUDP 3TUX
yuces, a MUGPHl 3TUX YUCEN M0 YCIOBUIO OJMHAKOBHI). TOTZa pa3HOCTh
ATUX YHUCeJI IOoKHA OBITh KpaTHa 9, a uncio 20072008 He genutcs Ha 9.

3. JlokaskuTe, 4TO /715 II0OOTO HaTypasbHOTro n unciao 10" — 1 genurcs
Ha 9.

Pemrenue. Yuciio 10" — 1 3anuceiBaeTcd Kak 9...9 (n geBaTok). ITosTo-
My OHO KpaTHoO 9.

4. lokaxkute, uro yucio 11...1 (Bcero 2n eguHuUIl, n > 1) — cocTaBHOE
(T.e. umeeT XOTS OBl OAMH JEJUTENb, OTJIMYHBIA OT €AUHMIIBI U CAMOIO
qucia).

PerteHue. DTO YUCIO AETUTCSA Ha YMCIO, COCTABJIEHHOE U3 N eIWNHUII.
PesynbTaToMm feneHus ApiseTcsa yuciao Buza 10...01 (komudecTBO HyseH
paBHO n —1).

5. B pag semucansl yncna ot 1 10 10. MoXHO I pacCTaBUTh MEXAY
HUMU 3HaKU «+» U «—» TaK, YTOOBI 3HaUEHNE TOTy4YEeHHOI'O BBIPAXKEHUS
OBUTIO PaBHO HYJTIO?

Pentenue. Tak kak cpegu yucen oT 1 g0 10 umeeTca 5 HEUETHBIX, TO
CyMMa 3THX YKCEJ, B3ATHIX C JIOOBIMU 3HAKaMU, OKaXKeTCsI HEYETHOM, T. €.
He CMOXXeT ObITh paBHOI 0.

OTtBer. Her.

6. YTOOBI OTKPHITH celid, HY’KHO BBECTH KOJ — CEMHU3HAUYHOE YUCIIO
U3 JBOEK U TPOeK. MI3BECTHO, UYTO B KOJIOBOM YHCJIE BOEK OOJIbIIE, YEM
Tpoek. KpoMe TOro, M3BeCTHO, YTO KOZOBOE YMCJIO JeIUTcAa Ha 3 U Ha 4.
HatizuTe koz ceiida.

Pemienue. /laBaliTe 3aMeTHM, 4TO pa3 YUCJIO JeIUTCA Ha 4, TO YUCIIO
U3 [IBYX MOCJIEHUX ero UUPp ToxKe AenuTcs Ha 4 (3TO IMPOCTO NMPU3HAK
JETUMOCTH Ha 4). TToCMOTPUM, KaKUM MOXKET OBITb 3TO YHCJIO:

1) 22 He genuTca Ha 4;

2) 23 He genuTca Ha 4;

3) 32 genuTcsa Ha 4;

4) 33 He genuTcd Ha 4.

3HauyuUT, Halll KO/, 3aKkaHuyuBaeTca Ha 32. Tenepb 3aMeTUM, YTO BCA CyM-
Ma 1udp JoDKHA AeMTUThCA Ha 3, TaK KaK YKUC/I0 AeauTcs Ha 3. [lepebGepém
BCe BO3MOKHBIE BApUaHTHI KOZa:

1) 7 ABOEK He MOXKET ObITh, TaK Kak mocaefnue udpsr 32.

2) 6 goek. Cymma 1iudp 12+ 3 =15 genures Ha 3, 3HAUUT, KO, TEJIUT-
cs Ha 3. TlonoxkeHue 1TUGPH 3 U3BECTHO, OHA TIpeAnocaeaHss. Koa umeet
BUJ 2222232.
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3) 5 aBoek. Cymma 1udp 10+ 6 =16, yTo He AenUTCA Ha 3, 3HAYUT,
KO/ He ieauTcsa Ha 3.

4) 4 pBoriku. Cymma nudp 8 +9 =17, uTo He AeaUTCI Ha 3, 3HAYUT,
KOJ] He JeIuTCsA Ha 3.

5) MeHbliie 4 ZIBoeK OBITH HE MOXKET, TaK KaK IBOEK OOJIbIIe, Y€M TPOEK.

OTBeT. 2222232.
7. lokaxkuTe, 9TO 4MCI0, cocrosmiee u3 100 Hyneir, 100 equaui u 100

[IBOEK, He MOXXeT OBITh TOUHBIM KBaJpaTOM HATyPaJIbHOTO YHCIIA.
Pemenne. ITocunTaeM cymMMy udp 3TOTO YUCIIA:

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

3amMeTuM, 4To S AenuTcsa Ha 3, HO He genuTcd Ha 9. Ho, kak HM3BeCTHO,
eciu a®: p, Te p — MPOCTOe YMCIO, TO a’: p2. 3HAuMT, S He MOXKET GBITh
KBa/IpaToOM, TaK KaK OHO JIeTATCA Ha 3 U He e IuTca Ha 32,

ITogroToBUTENLHBIE 3aJaYH
1. Kakue us uumcen 863,362, 99832476252, 2012, 79255 penarcs:
a)ua 3;6)Ha4;B)Ha 5;r) Ha 6; 1) Ha 8; e) HA 9; k) Ha 11?

2. ﬂOKa)KI/ITe, YTO M3 TpéX IEJIBbIX 4YHCeJI BCErga MOXXKHO HalTH ABa,
CyMMa KOTOPBIX 4éTHa.

3. rZLOKa)KI/ITe, 9TO eCsid CyMMa /[ByX HaTypa/IbHbIX YHCEJl He‘IéTHa, TO
UX IMpou3BeAeHNE 4ETHO.

4. PasHOCTBb ABYX HATYPaJbHBIX YHCeJ YMHOXWIN Ha UX IIPOU3BeJe-
Hue. MOIJIO I IIPYU 3TOM IIOMYyYUThCA Yucao 14765817541782545?

5. Ha gocke HamucaHo: 645%7235. 3aMeHuTe 3BE30UKY IUGPOI TaK,
YTOOBI OTYYeHHOE YHCIIO JeTHIOCh Ha 9.

6. K yucny 15 nmpunuinuTte cjieBa U CIIpaBa Mo OAHOU Iudpe, 4TOOBI
[IOJIly4EHHOE YMCJIO JeIWIOCh Ha 15.

7. K wucny 10 mpumuimuTe cjieBa U CIIpaBa 1o OZHOM nudpe, 4TO6H!
IIOJIyYeHHOE YMCJIO AEeNUIOCh Ha 72.

8. Iz udp 1, 2, 3,4, 5, 6,7 cocTaBiAOTCs BCEBO3MOXKHBIE HATYpasb-
HbIe YMCJIa, B 3aMUCU KOTOPBIX KaKAas U3 3TUX ITUDP MPUCYTCTBYET POBHO
1 pas. JlJokaxkuTe, YTO CyMMa BCEX TAKUX YUCEN JeJTUTCT Ha 9.

9. HaiiziuTe HaubosIbIllee HATYpaJTbHOE YUCIIO, Aesleecs Ha 36, B 3a-
MIUCH KOTOPOT'O y4acTBYIOT Bce 10 mudp mo oHOMY pasy.
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10. Moxuo ym u3 uudp 1, 2, 3, 4, 5, 6 cocraBbTe LIECTU3HAYHOE YUCIIO,
nendieeca Ha 11?

11. B mpuMepe Ha YMHOXXEHUE OJWHAKOBBIE HUGPHI 3aMEHEHBI OZU-
HaKOBBIMM OyKBaMU, pasHble — Pa3HBIMU. JIOKQKWUTe, YTO He MOIJIA II0-

JIy4uThCs 3amuch ab - cd = eeff .

OcHOBHBbIE 3a/la4U

1. JlonumuTe K 4ucay 523 TpU HUOPEI CIIpaBa Tak, YTOOBI ITOMy4eHHOE
[IeCTU3HAYHOEe YMCJIO AeIriIoch Ha 7,8 u 9.

2. Mo)xHO Ji yrciaa oT 1 7o 21 pa3éuTh Ha HECKOIBKO TPYIII, B KaXK-
JIOY 13 KOTOPBIX HAKOOJIbIlIEE YHUCIO PABHO CyMMe BCEX OCTAIbHBIX YHCET
TPYIIIBI?

3. B uncnax MUXAMIO u JIOMOHOCOB kaxzas 6ykBa o603Ha4aeT
uopy (pasHEIM GyKBaM COOTBETCTBYIOT pa3Hble ITUGPHI, OAUHAKOBBIM —
OZITHAKOBHIE). VI3BECTHO, YTO MPOU3BeAEHU HUDDP Y STUX YKCET PABHHL.
MoryT 1 06a yucia O6bITh HEUETHBIMU?

4. HaiiguTe HauboJbliiee YeTHIPEX3HAYHOE YHCIIO, BCe IUPPHI KOTOPO-
I'0 Pa3JIM4YHbI U KOTOpoe JennuTca Ha 2, 5,9 u 11.

5. B HaTypa/sbHOM YuC/Ie a TepecTaBWId UQPHl U TOTYYUIH HOBOE
ypcso b. M3BecTHO, uto a —b =11...1 (uuciao u3 n emunwuil). Haiizure
Ha¥MeHbIIee BO3MOXKHOE 3HAYEHUE M.

6. Hatigyrca iu 11 HaTypalbHBIX yuces, Jendmuxes Ha 11, B 3anucu
Ka)k/IOTO M3 KOTOPBIX 10 1 pa3y MCHOIb30BaHEL a) Bce uudpsl ot 0 70 9;
6) Bce uudpst ot 0 10 8; B) Bee 1udpsI ot 0 70 5?

7. Vicnonb3oBas Bce nudpsl oT 1 10 9 o ofHOMY pasy, COCTaBbTe Hau-
Oosblllee ZeBATU3HAYHOE YUCTIO, endmeecs Ha 11.

8. [TpousBeZieHre HATYpaJIbHOTO YKCIa U YWC/IA, 3allMCAHHOTO TeMU
ke nudpamu, HO B o6paTHOM TopsAKe, paBHO 2430. YeMy MOXKET OBITH
PaBHO MCXOLHOE YUCJIO?

9. MoxXHO 11 BBIZATH 25 pybiieil pOBHO [eCAThI0 MOHETAMU JJOCTOWH-
ctBoM B 1 wm 5 py6eii?

10. TTocnemnsasa nudpa KBaZpaTra HaTypaabHOTO 4uciaa 6. JIOKaKuTe,
YTO ero mpeArociae s nudpa HeIETHA.

11. Yucsa ot 1 o 37 3amucaiu B CTPOKY TaK, YTO CyMMa JIFOOBIX TIep-
BBIX HECKOJIbKUX 4YMcesl JeJUTCA Ha clefylollee 3a HUMU uucio. Kakoe
YHCJIO CTOUT Ha TPeTbeM MecCTe, €CJIM Ha IIePBOM MeCTe CTOUT YUCIo 37,
a Ha BTOpoM — 17?
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JuarHoctudyeckasa pabora 2

1. Pazgenute c octatkom 2012 Ha 13.

2. Yucso a zaéT npu JieleHuH Ha 8 ocTaTok 5. Yucio b npu JeneHun
Ha 16 maét ocraTok 11. Haiimute octaTok oT AeneHus a +b Ha 8.

3. Haifzaute nocaezumoro mudpy uncia 132013,

4. ITpu fenenun yrciaa 518 ¢ ocTaTKOM IOMyYWIOCh HETIOJTHOE YaCTHOE
172. Hatizute Bce BO3MOXKHBIE 3HAUEHUS JeJINTENSI U OCTaTKa.

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

Kparkasi TeopeTuyeckas clipaBKa

Omnpegenenue. [lycth a u b# 0 — ABa 1e/IbIX YKcIa. Pa3fenuTb YUCIo
a Ha 4YUCJIO b ¢ OCTaTKOM — 3TO 3HAYUT HAUTHU TakKWe Yucia q U r, 4TOo
BBITIOJTHEHBI CJIEYIOIIVE YCIOBUA:

1) a=bq+r; 2) 0<r<|b|.

[Ipy 3TOM YMCIIO § HA3BIBAETCS HEMOJMHBIM YAaCTHBIM, a YUCJIO I —
OCTaTKOM OT JiejieHus a Ha b. YHCJI0 a UMeHyeTCs IeJTMMbIM, a YUC/I0 b —
JIeTUTENEM.

PaBeHCcTBO 1 Ipu cOGIIOEHNY HEPABEHCTBA 2 HA3BIBAIOT 3AIIUChHIO Jie-
JIeHUs ¢ OCcTaTKOM. [Ipy 3TOM rOBOPAT, YTO YUCIIO a JAET TIPU JleJIEHUH Ha
b ocTatox r.

Ot zmenenus Ha b MoXeT OBITb He Gosee |b| paslIUYHBIX OCTATKOB, IIPU
aTom umcia 0, 1, ..., |b| — 1 kak pa3 u aloT POBHO |b| pa3IMYHBIX OCTATKOB.

Teopema (0 feneHUHU ¢ OCTaTKOM). /s Jito6blx yesblx wuces a u b#0
MONCHO nodeaums ¢ ocmamkom a Ha b, m. e. npedcmasums a 8 suode
a=bq+r, 20e q,reZ u 0<r <|b|, npuuém makoe npedcmas.nerue
e0UHCMBEHHO.

ITpumep. 3amnuch 2006 =—11-(—182) — 4 He ABIAETCA 3aIUCHIO Jle-
nerus c octatkom 2006 Ha —11, Tak Kak OTPUIATENbHOE YUCJIO —4 HE MO-
JKET CIIY’KUTb OCTaTKOM. [IpaBruIbHasA 3aIIMCh BBEITVISAUT CJIEAYIOUIIM 00pa-
3oM: 2006=—-11-(—181)+ 7.

Teopema. Cymma (npoussederue) uucen a u b 0aém mom e ocmamox
npu desleHUU HaA YUCa0 m, umo u cymma (npouseedeHue) ocmamios uucen
a u b npu deneHuUU HA YUCNO M.
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IIpuMepsl penieHud 3aza4

1. Haiiaure octaTok uncaa 22°12 ot genenus ua 3.
PemreHue. 3aMeTHUM, YTO
92012 _ (92)1006 _ 41006

YeTsipe B /1t000# CTeleHU Aa€T OCTATOK 1 MpU AeeHuu Ha 3. DTO BEPHO
TIOTOMY, 4TO 4 aéT ocTaToK 1 MpH /le/IeHuy Ha 3, a TPU ePEMHOKEHUH
9ICeNT MX OCTATKY MepeMHoxkatoTea. Torma 4° 1aéT Takoii ke 0CTAaTOK, 4TO
u 1¥ =1. Toaromy 2%°'2 naéT octaTok 1 mpu JeneHUH Ha 3.

2. JlTokakuTe, YTO KBaZpaThl HATypaJbHBIX YKcCesl He JaloT ocTaTKa 2
OT ZeJieHus Ha 3.

Pentenue. [TycTh 41C0 a BO3BOAUTCA B KBaZpar.

Pa3zbepém Tpu cirydas:

1) a paét ocraTok 1 npu genenuu Ha 3. Toraa a? paét ocraroxk 1-1=1.

2) a paét ocraTok 2 npu feneHuu Ha 3. Torga a? naért octaTox 2 -2 = 4,
4TO Ja€T OCTATOK 1.

3) a genmutes Ha 3. Toraa u a? genuTes Ha 3.
WTtak, kBagpaThl HaTypaJbHbIX yuces AalT ocTaTku O u 1 npu geneHun
Ha 3.

3. [Ipu KaKUX HaTypaJbHBIX N BhIpaskeHue 2" — 1 genuTcs Ha 7?
Pemenne. CocTaBuM TabIHIly OCTATKOB IIPH JeieHnu yucia 2" Ha 7:

ocTaToK umciaa 2"
IIpU /IeJIeHUU Ha 7

2

N| ol A~ WO | N =
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3aMeTHM, UTO Jlajlee OCTaTKU OYAyT MOBTOPAThCA: 1 -2 —4—1— ...

BugHo, 4yTO KOrZla n fequTced Ha 3, MojlyyaeM OCTaToK 1, Korza n Jaét
OCTaTOK 1 IpU AieJIeHUM Ha 3, ITolydaeM OCTaTOK 2, KOrZa n JaéT OCTaTOK
2 Mpu AieIeHUH Ha 3 — ocTaToK 4. 3Ha4yuT, 2" — 1 geauTcs Ha 7, TONbKO
KorZla n ZleIuTcs Ha 3.
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4. Jlokaxwure, uTo 9ucio a + b3 + 4 He ABAETCA TOUHBIM Ky6OM HaTy-
panbHOro Yucia.

Pemrenne. [TocMOTpUM Ha OCTAaTKU KyOOB IIpU JesieHuu Ha 9. [l aTo-
IO COCTaBUM TabJIUILy OCTaTKOB:

OCTaTOK X oCTaToK x°
IIpU JejieHVu Ha 9 | IIpU JieJieHuu Ha 9
0 0
1 1
2 8
3 0
4 1
5 8
6 0
7 1
8 8

Ky6bl HaTypasbHBIX Yucen AaroT octaTku 0, 1, 8 mpu geneHuu Ha 9.
CymMa [ByX KyOOB HaTypaJbHBIX uyucen fgaér ocratku 0, 1,2,7,8 mpu
nenenuy Ha 9. Cymma ABYX Ky0OOB, yBelnudeHHas Ha 4, Za€T OCTaTKU
4,5,6,2,3 npu gerennn Ha 9. Cpeau 3THxX octatkoB HeT HU 0, HU 1,
HY 8. 3HAYMT, AaHHAs CyMMa He MOXXET OBITh TOYHBIM KyOOM.

5. Jlokaxwure, 9TO n° + 4n AeauTcs Ha 5 Ipu 060M HaTypasbHOM 1.

Pemenue. Paznoxum n° + 4n Ha MEHOkuTenu: n - (n* +4). Toraa npu n,
JeAIINXCA Ha 5, 9TO BeIpaKeHue Je/NNUTCA Ha 5.

PaccMoTpuM Tabmuily ocTaTkoB nt OT AeseHus Ha 5 (Kpome ciydas,
KOTIZla n KpaTHoO 5):

OCTaTOK N TIpU ocTaTok n? mpu ocratok n* mpu
JleJIeHUY Ha 5 JleJIeHUHU Ha 5 JleJIeHUHU Ha 5
1 1 1
2 4 1
3 4 1
4 1 1

3aMeTHM, 4TO n*+4 6yZeT BO BCeX CAyJasx JaBaTh OCTaTOK 1+4=5
IIpY ZIeIEHUU Ha 5, T. €. OyJeT eMUThCs Ha 5. 3HAYUT, U BCE BhIpAYKEHUE
OyZeT AeTUTHCSA HA 5 TIPU JII0O0M HaTypaJbHOM M.
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6. CyliecTByeT 1 Takoe HaTypaabHOe n, 4To n’ +n+ 1 genuTca Ha
2015?

Pemenue. ITocTpouM TabaMIly OCTaTKOB uucia n? +n+ 1 mpu gene-
HUU Ha 5:

OcTaTKy IpHU JeeHuH Ha 5
n n’+n+1
0 1
1 3
2 2
3 3
4 1

Utak, n®>+n+ 1 He MOXeT ZeIUThCA Ha 5, a 3HAYUT, OHO He JeTUTCA
u Ha 2015.

7. CylecTByeT JIU CTelleHb JBOMKHY, 13 KOTOPOH IepecTaHOBKOM TP
MO>KHO IIOJIyYUTb APYIYIO CTeIleHb ABOUKN?

OtBert. Her, He cymiecTByerT.

Pemrenue. /[Ba 4ncia, OTIMYAIOMIMECS JIUIIb TOPSIAKOM IHOP, JAIOT
OJVHAKOBBIE OCTATKHU IIPH JieIeHUHU Ha 9. BBIACHUM, KaKue OCTaTKU IIPU
JleJleHnr Ha 9 MoryT gaBath unciaa Buza 2" (n=1,2,3,...):

CTeleHs yucia 2 OcTaToK CcTerneHu
1pu iejieHuy Ha 9

21 2

2?2 4

28 8

24 7

2° 5

26 1

27 2

JlokaskeM, YTO TMOCJIe0BATENbHOCTh OCTAaTKOB TIPH JIeIEHUH Ha 9 cTe-
neHew ABOMWkU 2,4,8,7,5,1, 2, ... nepuoguyHa ¢ nepuogoM 6. JleiicTBu-
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TenpHO, 210 — 21 =2". 63 gemurcs Ha 9. [TpeanonoxuM, 4TO ZIBE CTelle-
HU IBOMKM OTIMYAIOTCA TOJIBKO JIUIIb MOPSAKOM 1udp, TOTJa OHU JAIOT
OJJMHAKOBBIN OCTATOK TPH JIeIEHUU Ha 9 U OTIMYAIOTCA HE MEHee YeM
B 26 =64 pasa, T. e. B HUX pasHoe KommdecTBo Iudp. [I[poTUBOpeune.

3ameuanue. B 3Tolf 331a4e MbI BOCIIONIb30BAIUCH GAKTOM, YTO YKCIIO
ZIA€T TaKOM XKe OCTATOK IPU JIeJIeHUH Ha 9, KaK U ero cyMMa 1nudp.

8. JlokakuTe, 4TO JJIs1 TFOOBIX HATypaJbHBIX a, b, ¢ HAWJETCS TaKoe Ha-
TypanbpHOe 1, 4to n° +an? + bn + ¢ He ABIAETCA TOYHBIM KBaZPaTOM.

Pemenne. O6o3naunM P(n) =n®+ an? + bn + c. JIomycTHM, YTO 3Ha-
yenus P(1), P(2), P(3), P(4) Bce ABiAOTCA MOMHBIMU KBaZipaTaMu. Torza
P(3) u P(1) aBnAroTCs MTOJHBIMYA KBaZIpaTaMy OJHOW YETHOCTH, CJIe/I0Ba-
TeJbHO, 06a 3HAUYEeHUS JIAl0T OJJUHAKOBBIN OCTATOK IO MOJYJIO 4, 3HAUUT,
P(3)—P(1) % 0, u anajmoruuHo P(4) — P(2) % 0. C gpyroii CTOPOHHI,

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

P(2) % 8+4a+2b+c% 2b+c¢;

P(3) % 27+9a+3b+c§ 3+9a+3b+c;
p(4)§43+a-42+b-4+c§c.

3HayuT,

P(3)—P(1)=34+9a+3b+c—(1+a+b+c) % 2+8a+2b % 2b+2,
P(4)—P(2)=c—(2b+c) = —2b = 2b.
4 4 4
[Momy4aeTtcs, uro yuciaa 2b + 2 u 2b 0fHOBpPeMeHHO JeATCA Ha 4, 4ero He
MOXET OBITb.

HO,Z[I‘OTOBI/ITeJIBHLIe 3azadyu

1. HaiizuTe octaTok ymcaa 2012 ot geneHus Ha yucao a) 3; 6) 4; B) 5;
r) 7;4) 9.

2. Hatigurte ocTaTtok yncia —12 oT zeneHusa Ha 4yucio a) 3; 6) 4; B) 5;
r)7;m 9.

3. Haiigute ocraTok umcna (2011 2012+ 20132%) ot aenenus Ha 7.

4. Haiizute nocneaniorno nudpy ducia a) 22012; 6) 32010,
B) 5239 + 957 _ 7366.
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5. JlokaxkuTe, 4YTO KBaJpaThl HATypalbHbIX YHCeN He Jal0T OCTATKOB 2
U 3 OT JeneHusd Ha 4.

6. [lokaxuTe, YTO KBaZpaThl HATYPAJIbHBIX YHCeN He Jal0T OCTATKOB 2
U 3 OT ZlesieHnd Ha 5.

7. Jlokaxkute, uto n° + 2n AenuTca Ha 3 IpH T1060M HATypaIbHOM M.

8. Kaxue ocTaTKM MOTI'YT JaBaTh KyObl HATYPaJbHBIX YKCE IIPU Jeje-
HMM a) Ha 7; 6) Ha 9?

9. llokaxxute, 4To n° + 2 He JeMUTCA HA 9 HU NMPHU KAKOM HaTypaib-
HOM 1.

10. Joxaxkute, yTo yrciao 1000...0005000...0001 (B kaxzoit u3 AByX
rpymn — 1o 2012 Hyselt) He sBsieTCs Ky6oM HaTypaabHOTO YHCIa.

11. HaTypanpHble yucia X, y, 2 TAKOBBI, 4YTO x2+ y2 =z2. JlokaxuTe,

YTO XOTA OBbI OZJHO U3 3TUX YUCEJN JAeJUTCA a) Ha 3; 6) Ha 4; B) Ha 5.
n®  n®  7n

12. /lokaxxute, 4TO 5 + 3 + s — IIeJI0e YUCJIO TIPU JIF060OM HaTy-

paJIbHOM n.
OcCcHOBHBbIE 3a/la4U

1. HaiizuTe yeThIpEX3HAYHOE YHMCJIO, KOTOPOeE IIpH iejieHuu Ha 131 fa-
€T octaTok 112, a npu fenenun Ha 132 gaét ocraTok 98.

2. Jlokaxure, uTo 2222°°°° 4+ 55552222 nenyres Ha 7.

3. JIoKakuTe, 4TO YUCIo 6n° + 3 He ABIAETCA TOYHOH IIECTOH CTelle-
HBIO HATYPaJbHOTO YHCIA.

4. Haiigute Hanbosbllee TPEX3HAYHOE YHCJIO, JAIOIIee MIPU JeeHUN
Ha 3 OCTaTOK 2, IIpY JeJIeHUU Ha 4 — OCTaToK 3, a NPHU ZeJIeHU Ha 5 —
OCTaToK 4.

5. HaTypasibHBIE YMCIa m U N TAaKOBBL, 9YTO M >N U M He JAeJIUTCS Ha 1.
Taxke M3BECTHO, YTO OCTATOK OT ieJIEHHUSA M Ha N COBIAZaeT C OCTAaTKOM
OT ZleJieHusa m +n Ha m —n. HaliguTe oTHOIlIleHWe m : n.

6. rZ[eCfITI/IBHa‘iIHOG 4ypcIo Ha 1 6osbIie KBaZijpaTa HaTypaJIbHOT'O YuCJa.
JIoKaKuTe, 4TO B 3TOM YHUCJIE €CTh OJUHAKOBbIE ]_[I/I(i)pbl.

7. JJOKQXUTe, YTO NpH JIIOO0OM HATypaJbHOM N cymMMa nudp 4Yuc-
sa 1981" He meHbIe 19.

8. Haiizure nocneanioro nudpy ducia 12 +22+ ...+ 992,
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9. Jloxaxute, uto 1"+ 2" + ... + (n — 1)" genutca Ha n npu 1060M
HEYETHOM 1.

10. HatypanbpHble yucia X, y, 2 TAKOBBI, 4YTO x2+ y2 =22, JloKkaxurTe,
4yTO XyZ Aenutcs Ha 60.

11. CymMmma HeIroJIHOTO 4aCTHOT'O U OCTaTKa, IIOJIy4eHHBIX [IPU JeJIeHUN
HEKOTOpPOro HaTypajJbHOro yrciaa Ha 100, paBHa cymMMe HEIOJHOr'O YacT-
HOTO ¥ OCTaTKa, IOMy4YeHHBIX IIPU JeJeHUH TOro e yrciaa Ha 1995. Yemy
MOTYT OBITh PaBHBI HETIOJIHbIE YaCTHbIE?

12. CKO/MIBKO CyIIecTByeT HaTypaJbHbIX YUCes N, He IPEeBOCXOAALINX
100000, Ay KOTOPBIX Yrcio 2" — n? pemures Ha 7?

13. [TycTb a u b — HaTypabHble yncaa. [Ipu genenuu a®+b* Ha a+b
MIOJTyYaeTCs HEIlOJTHOe YacTHOe g U OCTaToK r. Hailigure Bce maper (a, b),
A7 KOTOPBIX g% +1=2012.

14. JTokaxuTe, 4TO Cpeau uucen Buga 2" — 3 cylecTByeT 6€CKOHEYHO
MHOT'O YMCeJ, AeAINUXCSA Ha 5, 1 6ECKOHEYHO MHOTO YKCEJ, AeANHUXCS
Ha 13, HO He CyIIEeCTBYeT HU OJHOTO YWCJIA, AeJAIerocs Ha 65.

15. Jlokaxwure, uTo 72" — 5°" menuTcsa Ha 24 TIpU M06OM HaTypaib-
HOM 1.

n__
16. Jlokaxkute, 4yTo ecau 2" — 2 ZIeJIUTCA HA 1, TO 22'~1 — 2 nenurca Ha
2" —1.

17. JlokaxxkuTe, 4TO M3 JIOOBIX 2n — 1 IIeJbIX YKMCeN MOXKHO BHIOPATh
POBHO N YHCeJ TaK, 9YTO UX CyMMa JeJIUTCA Ha 1.

18. VmetoTca ceMb KapTouek c rudpamu ot 1 g0 7. JIoKaxuTe, 4TO
HU O7IHO CEMH3HAaYHOE YKCJI0, COCTABJIEHHOE U3 3TUX KapTO4YeK, He MOXET
JeJIUThCA Ha JpyToe.
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JuarHoctudeckasa pa6ora 3

1. [lna Hymepaluu CTpaHull B yue6GHUKe TTOHaL00mnoch 534 nudphl.
CTpaHuIlel HyMepyIoTcs, HaunHas ¢ 1. CKOIbKO CTpaHUI] B y4eOHUKe?

2. Bospact yesnoBeka B 1998 rozy okasascs paBHBIM cyMMe P roga
ero poxzeHusa. CKOJIbBKO eMy JIeT?

3. [lecaTryHas 3an1cbh HEKOTOPOI'O YUCJIa OKaHUYMBAaeTCA Ha 2. Eciiu ke
3Ty uMdpy IepecTaBUTh Ha IIePBOe MeCTO, TO YHUCJIO yABoUTCA. Halizute
9TO YHCJIO.

4. MoryT i1 [iBe TIOCJIeAHUE TUPPHI JECITUYHOM 3aMucy KBagpaTa Ha-
TypaJbHOTO YKCJIa OBITh HEUETHBIMU?

5. JlokaXuTe, YTO YETHIPEX3HAYHOE YHCIO HEe MOXKET YBEeIUYUTHCA
B 7 pas, ecyI ero nepByro Uudpy mepecTaBUTh B KOHEII.

KpaTkasi TeopeTndeckas clipaBKa

Onpegenenue. [lecATUYHOI 3aMKChI0 HATYpaJbHOr'O YKC/Ia Ha3blBa-
€TCA ero NpesCTaBIeHNUe B BUJE ak10k +ap_, 1014+ ... +a,-10 +ay, Te
a; #0 u Bce 4ncia dg, dy, ..., A — LeJble, HEOTPULIATEIbHBIE U HE IIpe-
BoOcxozsmue 9.

Takum obpasom, uucia 0, 1,2, 3,4,5,6, 7,8,9 urpawot ocobyto poib.
OHU ciry>KaT AJIA LeCATUYHOMN 3alMCcH IPyTUX Yrces, T03TOMY Ha3bIBaloTCs
JeCATUYHBIMY [TUdpaMU.

TpaZuLIMOHHO 3aNMChIBAIOT YUCJIIA, ITpoIycKad crerneHy yrcaa 10. Cre-
meHpb urcaa 10, Ha KOTOPYIO YMHOXKaeTcs AaHHas 1udpa, paBHa Kolaude-
cTBy 1udp 1ocse He€ B IeCATUYHOMN 3aIHCH.

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

JecATrYHAs 3aMMCh HATYPAJIbHOTO YKUCJIA N COAEPXKUT POBHO k 1iudp,
€CJIM U TOJIbKO €CJIN BBHIIIOJIHEHO HEPABEHCTBO 101 <n < 10",

C MOMOIIBIO AECATUYHON 3aIMCU MOXKHO 3aITHcaTh M Hellesble YHCIIa,
WCIIONB3ysl OoTpUriaTenbuble crereHy yucia 10. [ToryuyeHHyIO 3amuch Ha-
3BIBAIOT decamuuHoll 0pobbio. CiaraeMble, coZiepKaliue OTpUIlaTeNbHbIE
crerneHu yrcaa 10, OTAeNSIOTCA B 3alIMCU OT OCTAJbHBIX CaraeMbIX Jecs-
TUYHOM 3amATOM (MJIU TOYKOM).

Hampumep, 123,405=1-10>+2-10'+3-10°+4-10"14+0-1072 +
+5-1073,
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OzHaKo He BCe YMCJIa MPeJCTaBUMBI B BU/Ie TaKOH 3allMCH, BKIIOYAIO-
el KoHeYHOe YrcyIo udp.

m
HeCOKpaTI/IMaH IIpaBUWIbHaA Z[p06b ; IIpeaCTaB/IAETCA B BUAE KOHEY-
HOI ﬂeCHTH‘{HOﬁ Z[pO6I/I B TOM U TOJIBKO B TOM Cjy4dae, Korja eé 3HaMeHa-
TEJIb N HE ACJUTCA Ha IIPOCThIE 9MCjld, OTIUIHBIE OT 2ub5.

ITpumeps! penieHus 3afa4

1. JlokakuTe IPU3HAKH JIeTMMOCTH Ha 3 1 Ha 9.
Pemenue. [1ycTh a,d,,_;...d,a; — JeCATUYHAA 3aMKCh JAHHOTO YHUCIIA.
meem 10=1 (mod 3), moaTomy
- n—1 n—2 1 0 —
a,a,_1...a,a; = a,-10"" " +a,_1-10"“+...4+a,-10"+a;-10" =
=a,+a, 1+...+a,+a; (mod 3),
3HAYUT, JAHHOE YUCJIO JETUTCI Ha 3 TOrza U TOAbKO TOTZA, KOTZa CyMMa

ero 1udp Aenurcs Ha 3.
Ananoruydo 10=1 (mod 9) u

a,a, 1...d,d; = a,-10" ' +a, ;-10" %2 +...+a, 10" +a;-10° =
=a,+a,_1+...+a,+a; (mod9).

3HA4UT, AaHHOEe YUCJIO Ie/IUTCA Ha 9 Tor/Zia U TOJbKO TOTAA, KOTZa CyM-
Ma ero 1udp Aenurcs Ha 9.

2. JlTokaxkuTe MPU3HAKY IeTUMOCTU Ha 4 U Ha 8.
Pemenwue. [TycThb a,d,,_;...A3d,a; — AECATUYHAS 3aTTUCh TAHHOTO YHC-
na. Torga

a,d,_1..-a30907 = a,a,_q...d3-100+aya; =
=4a,d,,...03-25-4+a,a; = a,a; (mod 4).

M-e1 IIOJTy4YWIn, 9TO

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

3Ha4YMT, JaHHOEe YMCJIO JeJUTCSI Ha 4 Tora U TOMbKO TOTZa, KOrza ABe ero
mocyeZiHue UGPBI COCTABIAIOT YUCIIO, AeIsIneecs Ha 4.
AHaJIOTUYHO

a,a,_q...030501 = ,d,_1...d4-1000+asa,a; =

=4a,a,_;...a4-125-8+asa,a; = asa,a; (mod 8).

3Ha‘H/IT, AaHHOE YHCJIO JEJINTCA Ha 8 TOrZAa U TOJIbKO TOrZa, KOorza Tpu €ro
IIOCJIEAHNE ]_[I/ICI)pI)I COCTaBJIAKOT YMUCJIO, AEC/IAIIEECA Ha 8.
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3. IIudpsl ABY3HAYHOTO YKCJIA TIOMEHSIN MECTAMHU, ITOCJIE YeT0 BBIWIN
MOJTly4eHHOe [IBy3HAYHOE YHCJIO U3 UCXOAHOTO. JJOKaXXUTe, YTO IMOTydeH-
Had pa3HOCTh JeIUTCA Ha 9.

Pemrenue. [TpescTaBUM 4nciia B IeCATUYHON 3anvicu. Torga

ab—ba =10a+b— (10b+a) =9(a—b) : 9.

320

4. IrZ[OKEDKI/ITG, YTO AECATHYHAA 3aIlIMCh YHCIa COAEPXKUT HE 6oee

10 udp.

Pemrenue. fcho, uto 3%° =919 < 10'°. Tak kax 10'° — HaumeHbIICE
HaTypa/JbHOE YHCIO, UMelolliee B JeCATUYHON 3aImicK POBHO OJMHHA-
anath nudp, uncao 32° umeer B AecaTUYHOM 3amucy He 6omee 10 Hudp.

5. TlycTs a, b, ¢, d — pasnuunble 1udpel. Jokaxute, uto cdcdcded He

JenuTces Ha aabb.
Pemrenue. Yucno aabb genutcs Ha 11, a cdcdcded ajist pasaudHbBIX ¢

u d — HeT, noatoMy cdcdcdcd He MOXKeET feuThcs Ha aabb.

6. CyuiecTByeT JIM HaTypaJbHOE YMCJIO, KOTOpOe IIPU 3a4€pKUBAHUU
mepBoli cyieBa 1udphl yMeHbIaeTcss poBHO B 2011 pas?

Pemenwne. JIomycTUM, YTO TaKOE YHCJIO CYIIECTBYET, M 0603HAYUM de-
pes a,d,_i...a,d; €ero JecATUYHYyI 3anuck. Torga

Ay _q.--030,

_— -1
,0p_1..-05a; — 10" "a, = 5011

JloMmHOXXUM 00e yacTu paBeHcTBa Ha 2011:

2011-a,a,_;...a,a; —2011-10" 'a, = a,a,_;...d,d;,
2010-a,a,_;...a,a; = 2011-10" *a,,
201-a,a,_;...a,a; = 2011-10" %a,,
2011-10"2q,, : 201.
Ho 2011 - 10™2 B3auMHO npocto ¢ 201, ciezosarensHo, a, : 201, a 5TO

HEBO3MOJXKHO, TaK Kak a, — 1udpa ot 1 10 9.
MBI npyuniuid K IpOTUBOPEYNIo, 3HAUUT, TAKOI'O YKCJIa He CYyIIeCTBYyeT.

7. HalizuTe Bce HaTypasbHbIE YUCIIA, ABIAIOIINECSA CTENIEHbIO IBOKKH,
IIpY 3a4€PKUBAHUY TIePBO IUGPH Y KOTOPHIX ITOMY4aeTCs YUCIO, TAKKE
ABJIAIONIEeCs CTelleHbIO ABOUKU.
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Pemrenue. [TycTh MBI 3a4epKHY/IH MepBYyI0 Iupy y ducia 2", cocros-
mero u3 k + 1 nudp, u noryymmm uucio 2™. Torga
10F < 2" < 10++1,
101 < 2™ < 10k,
1 11
10k~ 2™ T 10k Y’
1<2"™ < 10%

W3 ocsieHero HepaBeHCTBa ciieayeT, uTo 0 <n —m < 8.
B To ke Bpems 2" u 2™ 3aKaHUMBAIOTCA Ha OZIHY U Ty Ke LIUPPY, ciie-
ZlOBaTeJIbHO,

2n—2m: 10,
2m(2"m 1) : 10,
2" -1 =0 (mod 5),
2™ =1 (mod 5).
[Tpu moMoIy TabJIUIBI OCTATKOB CTETeHEN ABOUKU MO MOAYJIIO 5 JIETKO
IIOHATDL, YTO
n—m:4.
CormocTaBisada C TIOJIy4Y€HHBIM paHe€e HEPABEHCTBOM, ITIOJIy4a€M, 4YTO
n—m=4.
O6o03HaunM 4Yepe3 a mepBylo ubpy yncia 2", KOTOPYI0 MBI 3a4ePKHYJIH.
Torza
2" —q-10% =204,
2"42* - 1) = a-10%,
2" 4.3.5 = q.2k5k,
B y1eBo yacTH paBEHCTBA BCETO OHA TIATEPKA, C/IeZIoBaTeNbHO, k = 1, 3Ha-

quT, 2" — ABy3HAUYHOE YuCII0. [lepebupast Bce IBy3HAYHbIE CTEIIEHU JBOM-
KM, HaXOJ UM JBa IOAXOAANINX yrcaa: 32 u 64.

HO,Z[I‘OTOBI/ITeJIBHLIe 3azauau

1. Jloka)kuTe, YTO OCTATOK YKCJIA OT JieJIeHHs Ha 9 COBIIaZlaeT C OCTat-
KOM CYMMBI ITUGP TOTO YKCIa OT JeseHus Ha 9.

2. /IBy3HauHOEe YMCJIO YMHOXXWIA Ha MPOU3BeJeHUe ero nudp, B pe-
3yJIbTaTe Yero MOJIYYMJIOCh TPEX3HAYHOE YHCJIO, COCTOSIIEe U3 OJMHAKO-
BBIX ITM(P, COBIAZAIONIMX C MOCAeAHeN MUbpoi ncxoAHoro yncia. Haii-
JUTEe UCXOTHOE YHCIIO.
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3. HarypasnpHble yucna oT 1 o 20 BeIMMCaaU B CTPOUYKY IOAPAL:
1234...181920. B nosyyeHHOM HaTypajabHOM YHCJIE HY>XHO BBIYEPKHYTb
10 1udp Tak, 4TOOBI HATypaJbHOE YUCIO, 06pAa30BAHHOE OCTABIIMMHUCS
nudpamu, 6610 a) HaubosbIuM; 6) HauMeHbIUM. Kak 3To czienath?

4. HatypajbHO€ YKUCJIO YMHOXWIU Ha YyBOEHHOE IIPOU3BEJEHUE €TI0
mudp. IMomyumnock 2016. HaiiguTe UCXOHOE YHCIIO.

5. Halizute HavMeHblIlee HATypaabHOE YHUCIO, KOTOPOe YBeJININBaEeT-
Cs1 POBHO B 5 pa3 OT MepeCcTaHOBKYU ITOCIefHEH IUPPEI HA TePBOE MECTO.

6. JlokaXxuTe, 4TO CTENIEHb IBOMKHU HE MOXKET OKAaHUUBATHCSA Y€ THIPHMSA
OZITHAKOBBIMU ITUpaMU.

7. Mexay nudpamu ABy3HAYHOTO YUCIIA, JeAllerocs Ha 3, BCTAaBWIA
1udpy 0, a K MOMydYeHHOMY TPEX3HAYHOMY YHCTY PUOABWIN YIBOEHHYIO
1udpy ero coteH. IToMyIUIOCh YUCIO B 9 pa3 Gosblile TepBOHAYATBHOTO.
HatizuTe McXogHOE YKCIIO.

OcHOBHBbIE 3a/la49U

1. B TpéxaHayHOM uucie abc IOMeHsUIM MecTaMu IUQPBHI, CTOSIINeE
B paspsZax eJJMHULL U COTEH, T0CJIe Yero U3 MCXOJHOTO YHCJIa BBIWIH TI0-

JydeHHOe. JIoKaXXuTe, 9YTO TaKas pa3HoCTh abc — cba genures Ha 99.

2. JlokaxkuTe, 4TO KBaJpaT HAaTypaJbHOI'O 4MCIa, OKAHYUBAIOIIEroca
Ha 5, OKaHYMBaeTcsd Ha 25.

3. C/IoXwIM mecTb TPEX3HAYHBIX YUCEJ, TTONyYeHHBIX BCEBO3MOYKHBI-
MU TTepeCTaHOBKAMHM TPEX Pa3IUYHbIX ITUGP. JIOKaKUTE, YTO MOTydeHHAs
cyMMma genurtcs Ha 37.

4. HalizuTe Bce ABy3HAUHbIe YKCJa, KOTOPHIE PAaBHBI CyMMe LUGPHI
JIECATKOB U KBaZpaTa [UGPHI, CTOSIIEN B pa3psizie eANHMUII.

5. HpI/I KaKOM HaMMEHbIIEM HATypaJIbHOM 1 B L[eCHTH‘-IHOfI 3alliucu
o m o
IIpaBUJIbHOU ,Z[pO6I/I E Tociie 3ardToOn MOTYT ITOAPAZL BCTPETUTHCA LII/ICpr)I
5017

6. CymectByetr s 100-3HauHOe 4MCIO 6€3 HyJEBBIX UMD, KOTOPOE
JIeTTUTCSA Ha CyMMY CBOUX IUdp?

7. MoxXeT 1 TIpou3Be/ieHNe BceX IUdp HATYPaJbHOTO YHCIa OBITh
pasHo 2010?

8. Yucio abcde penutcsa Ha 41. JJoKakuTe, YTO YHUCIO eabcd Takxke
JenuTcs Ha 41.
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9. HaiizuTe Bce TpEX3HAUHBIE YUCIA, [JI KOTOPHIX JI000€ YUCITO, TIO-
JiydeHHOe TIeEpecTaHOBKOH UX UUPP, AeanuTca Ha 7.

10. Haﬁ,ZLI/ITe BCe ABY3HAYHbIE YMCIa, KBAZAPAT KOTOPBIX OKaHYNBAETCA
TEeM Ke€ ABYyMA LII/ICbpaMI/I, YTO M MCXOAHOE YHMCIIO.

11. Hatigute Bce Tp€X3HAUHbIE YMCIa, KBAaJpaT KOTOPhIX OKAaHYUBAET-
¢ TeM Ke TpeMs udpaMu, YTO U UCXOZHOE YHUCIIO.

12. CKOJIBKO CyIlleCTBYeT [By3HAUHBIX YHCEJ, KOTOpPhle POBHO B 9 pas
6oJIbIlIe CyMMBI CBOUX IUP? A CKOJIBKO CYIIECTBYET TAKUX TPEX3HAYHBIX
yucen?

13. B HaTypaJbHOM 4YKCJIe IOMEHsUIM MECTaMHU JIBe cocefHUe IUdPHI
Y U3 IOJIy4YeHHOI'0 Yucja BBIWIN HCXogHOoe. JloKakuTe, YTO IMOMydeHHasd
PpasHOCTb Bcerza Jenutcs Ha 9.

14. B HaTypaJbHOM YHKCJIe IOMEHSIU MECTaMH ZiBe ITUPHI, CTOSIINE
yepe3 OJHy, ¥ M3 MOJIYYeHHOTO YKCJIA BBIWIN UCXOAHOE. J/IOKaXUTe, 4TO
IIOly4eHHas pasHOCThb Beerga JeanTca Ha 99.

15. Ha 4éM OCHOBaH CJIeAyIOMUH crocob BO3BeJEeHHS YUCIa, OKAaHIHU-
Barollerocd Ha 5, B KBaApaT: oTopockTe IUdpPy 5, YMHOKbTE OTYyIeHHOE
YHCJIO Ha CleAyrollee 3a HUM HaTypajJlbHOE YUCIIO, II0CJIE Yero K pesyilb-
TaTy MpUNUIIUTE cIpaBa 25 (HampuMmep, AJd IOMy4YeHUs KBajpaTa 4uc-
ja 115 Hy»xkHO 11 yMHOXKXUTB Ha 12 U K UX IPOU3BEAEHUIO — YnCly 132 —
TIpUTIHCATD cripaBa 25; moayaures 13225)?

16. Kakoe Hanbonbllee 3HaYeHNE MOXKET IPUHUMATh YaCcTHOE OT Jie-
JIeHUs TPEX3HAYHOT'O YKCIa HA CYMMY BCeX ero Iudp?

17. HaiizuTe Bce Takue 4eThIpéx3HavyHble uyncia abed, uro abed +abc+
+ab+a=2011.

18. 113 Tpéx pas3muyHBIX IIUPP COCTABIIN BCe BOSMOXKHBIE IBY3HAYHBIE
yrca 6e3 moBTopeHui udp B ofHOM yucie. CyMMa IIOMyYeHHBIX YHCes
oKazasack paBHoOU 528. HaiiguTe rcxoHble ITUPEHIL.

19. JIpyr 3a Apyrom IOZAPsAZ BBIIHCAIU JECATUYHYIO 3aIlIUCh YUCE 2100
u 519, Cxonmbko Beero mudp BhIMMCaT?

20. [Tpy HEKOTOPOM HAaTypaJIbHOM N eCATHUYHAS 3amuch yucen 2" u 5"
HauMHaeTcA C OZHON U ToH ke nudpsl. Kakas aTo MoxxeT ObITh ndpa?

21. /JleBATU3HAYHOE YKCJIO, B 3aIIMCH KOTOPOTO €CTh BCe IHQPHI,
KpOMe HYyJIsI, ITOCJIe HEKOTOPOU IepecTaHOBKY NP YMEHBIIUIOCh POBHO
B 8 pas. Hatliziute Bce Takue yuca.
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22, [Ipy KaKOM HauMeHbIIIEM HATYpPaJIbHOM N B JECATUYHOU 3arucu
1 o
apobu -, TIoCIe 3aIATOMH MOTYT TOAPA/ BCTPETUTHCA uoper 142? A B ze-

o o m
CATUYHOU 3all¥ICH IPaBUJIbHOU ,Z[pO6I/I ;?

23. a) CKONBbKO CyIIeCTBYeT TaKUX HATYpaJbHBIX YMCEN N, MEHbIINX

1 o o
7 BBIP@XAETCsA KOHEYHOI JieCATHIHON
Ipo6bio? 6) HaiiguTe Bce Takue HATypasibHbIE N.

1
100, uyTo KaXkAOe U3 Ynces LU

24. JToKa)KUTe, YTO AeCATUIHAS IEPUOANYECKAsi APOODb SABIAETCS pallu-
OHAJIbHBIM YKCJIOM.

25. CymecTByeT Jid CTelleHb JBOUWKU, M3 KOTOPOW IepecTaHOBKOM
1IMp MOXKHO MOYIUTh JPYTYIO CTEIIeHb JBOUKU?

26. Y uyucna 22°'2 gammm cymmy ero nudp, y pesy/abTaTa CHOBA HaIIUTH
cymMy nubp U TaK gajee. B KOHIe KOHIIOB MOMyYHIOCh OHO3HAYHOE YHC-
J0. Hatizure ero.

27. Tlyctb A — cymma mudp uucia 4444*44, B— cymma tudp uuc-
na A. Hatigute cymmy nudp yucia B.

28. Bacs He 3aMeTHJI 3HAK YMHOKEHUA MEXY ABYMA TPEX3HAYHBIMU
YUCJIaMU U 3aMucajl HeCTU3HAYHOe YKCJIO, OKa3aBileecs B 7 pa3 6oJbiie
UX Mpou3BeZieHuA. HaliinTe MCXOAHbIE YKCIa.

29. K HaTypaJbHOMY 4MCJy CIIpaBa I10CIe[0BaTeIbHO IIPUITUCAIN [Ba
[BY3HAYHBIX YKCIa. [loydeHHOe YUCI0 0KA3aJ0Ch PABHBIM KYOy CyMMBI
TPEX UCXOAHBIX ynces. Halizure aTu yncia.

30. HaiiguTe Bce mapsl TaKUX a) YETHIPEX3HAUHBIX; 0) MATU3HAYHBIX
YHCesl X U Y, 9YTO YUCJIO XY, TONydeHHOe ITyTEéM IIPUIIMCBIBAHUA JeCaTHY-
HO 3aIIMCH YKCJIa Y TI0CTIe YHCIa X, IeJTUTCA Ha IPOU3BeJieHUE XY .

31. HafizuTre Hanbosblllee HaTypaIbHOE YHUC/IO, HE OKAaHYMBAIOIEECs
HYJIEM, KOTOPOE TIPY BBIYEPKUBAHUU OJHOU (He TepBOM) MUBPHI YMEHD-
IIaeTcs B I[eJI0e YUCIIO Pa3.

32. HaliguTe 4eTbIpEX3HAYHOE YMCJI0, KOTOPOE POBHO B 4 pa3a MeHbIlIe
YuCIa, 3aMCaHHOTO TeMU ke nudpamMu B 00paTHOM MOPSZKeE.

33. OzHO U3 ABYX ABY3HAYHBIX HATYPAJIbHBIX YKCE B IBA pa3a 6osblre
apyroro. HaiiuTe Bce maphl TaKUX YHCE, €CIU UGPH MEHBIIEr0 U3 Y-
CeJI COOTBETCTBEHHO PaBHBI CyMME UM Pa3HOCTH IUdp OOIbIIEro U3 YUCEI.

34. TpéxanauHoe umcio abc genutcesa Ha 17, AeBATU3HAYHOE YUCIIO
a000b000c genutcs Ha 37. Hadigure a, b u c.
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35. HaiiznTe 4eThIpEX3HAYHOE YHCJIO, ABJAIOIIEECS TOYHBIM KBaZpa-
TOM, €CJIM U3BECTHO, YTO €T IepBhIe ZBe IUPHI OAUHAKOBEI U ITOC/IeHIE
Be UGPHI TAKKE OJUHAKOBHI.

36. /IBy3HaYHOE YHCJIO B CyMMe C YHCJIOM, 3alICAaHHBIM TEMHU e IHd-
pamu B ob6paTHOM HoOpszKe, JaéT TOYHBIN KBajpar. Haiigute Bce Takue
qucia.

37. Ilyctb a =mn, b =nm. HaiiguTe HauMeHblIlee 3HAYeHNE BeTNYHHBI

a
25|

38. Haﬁ,ﬂ;HTe BCE€ TaKMWe€ Iapbl HAaTypaJIbHBIX 4YHCEJI d U b, 4YTO eciInu
K ,Z[ECHTI/I‘IHOI‘/JI 3alycu 49ucjaa a IpuiucaTh ClipaBa AE€CATUYHYIO 3allliCh
quciaa b, TO IIOJIyIUTCA YUCIIO, bosblee IIpOU3BEAEHNA YN CET ab Ha 32.

39. HaiizuTe Bce Takue Mapbl HATYPAJIbHBIX YHCENI d U b, 9TO ecin
K ZeCATUYHON 3aIlMCU 4YHCJIa a CIpaBa IPUIHCATh JeCATUYHYIO 3allCh
gucna b2, To momyduTes uuciio, 6obliee TpoU3Be/ieHus ab B ceMb pas.

40. K TpéxaHauHOMY HaTypajJbHOMY YHCJIYy d AOIHCAIU €ro XKe, a K I10-
JIy9eHHOMY YUy TpubaBuiIy 1 U MOMydwIn TOYHBIN KBazpaT. Hatigute
BCe TakKue 4ucia.



§4. HOZl u HOK. OcHoBHada TeopeMa
apudmeTuku

JluarHocTudeckas pabora 4
1. Haiigute HanOOMbIIMM OOLIWHI AeaWTeNb W HauMeHbllee oblee
KpaTHoe uuces 462 u 536.
2. Ha xakoe HaTypaJbHOE YHCIIO0, 6osbllee 1, MOXXHO COKPaTUTh APOOb

3n+7
n+2

IIpY HaTypaJIbHbIX 3HAYE€HUAX n?

3. CymMa ZIByX HaTypaJbHBIX YHces paBHa 240, a ux HauOOJIbIIHH 06-
mui genutenb paBeH 30. Haligure st uncia.

4. HaiimuTe HanMeHbIIee obiee KpaTHoe uuncesn 2011! u 2009! 4+ 2010!.

5. IlpousBezieHue AByX 4mces, KaXJ0e U3 KOTOPBIX He KpaTHo 10, pas-
Ho 1000. Hatigute cymMMy STHUX 4uCe.

KpaTkas TeopeTuyeckas crpaBKa

Omnpegenenue. HaubombIuM OOLUUM AeTUTEEM HECKOTBKUX 1IETBIX
quices (He BCe U3 KOTOPHIX paBHBI 0) Ha3bIBAETCs HAMOOJbIIEE HATYPAb-
HOE YHCJI0, HAa KOTOPOE JETUTCH KaXKA0e U3 STUX YUCEIL.

MOXHO 1aTh PaBHOCUJIBHOE OIIpE€JETIEHUE.

Onpegenenve. HauGombIIMM OOIUUM ZeTUTENIEM HECKOTBKUX IIETBIX
yricesn (He BCe M3 KOTOPHIX paBHbI 0) HA3BIBAETCsA HATYPaJbHBIA OOLIUI
JIeJIUTENb 3TUX YKCeT, KPAaTHBIN JI060MYy UX 00ILIEMY JETUTEIO.

[TpumepoM HaTypaJbHOTO YMC/IA, HA KOTOPOE JEeNIUTCA KaKJoe U3 He-
CKOJIbKUX IEJIBIX YMCEJI, SIBJISIETCS YMCIO 1, TOSTOMY MHOKECTBO OOIIMX
JEeTUTeNeH HECKOMbKUX IEJIBIX YHCEN HEMyCTO.

O6o3nauenue: HO/l(a;; ...; a,) Wi, eciv HET PUCKA MIEPENyTaTh, IIPO-
cro (ay; ...;a,).

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

HamomuuMm (cM. §1), 94To HaTypasbHBIE YKCIa HAa3BIBAIOTCA B3aWMHO
MIPOCTHIMU (eCTM UX OOJbIIIE ABYX, TO UHOT/IA TOBOPST «B3aUMHO ITPOCTHI-
MU B COBOKYITHOCTH»), €CJTM UX HaUOOMBIITUIN OOIITUH ZeTUTeTh paBeH 1.
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Ceolicmea Hauboabuezo 0bwezo denumens

(Bce ¢urypupymolre B CBOMCTBaX YHUCJIA MPEATIONATAIOTCS LEeTbIMH. )

1. Haubonbmuii o6UIUN A€TUTENb HECKOTBKUX IIEIBIX YHCEeT PaBeH
HaubobIIEMY OOIIEMY ZETUTETIO UX MOAYJIEH.

2. Eciu d =HO/I(a; b), To CyIleCcTBYIOT TaKUeE IIeJble YUCIA X U Y, YTO
BBHITIOJTHEHO paBeHCTBO d =ax + by.

3. Ecm umena a, b, ¢ u g cBA3aHbl paBeHcTBOM a=bq+c, To HO/l(a; b) =
=HO/I(b; ¢). B yactuoctu, HOZI(a; b) =HO(a + b; b).

4. YacTHBIE OT [ieIeHUST HECKOJMIbKUX HATyPaJbHBIX YUCET HAa HaubOIb-
MU OOITUH AETUTENh STUX YHUCET B3AUMHO TIPOCTBHI B COBOKYITHOCTH.

Yrobbl HAaWTH HAMOOJMBIINKI OOIIVMH ZeUTEeNDb IBYX HATYPaJbHbIX UH-
ceJi, IPUMEHSIOT alrOpUTM EBKINAA. A UMEHHO: JENAT C OCTATKOM 60JIh-
IIlee M3 Yrces Ha MeHbIIlee, 3aTeM Je/ISAT MeHbIIee YKCIO C OCTaTKOM Ha
TTOJIyYEHHBIM OCTATOK, a 3aTEM /AT TOJTyYeHHBIE OCTATKH C OCTaTKOM
JIpyT Ha Zpyra 0 TeX TOp, MMOKa OCTAaTKU He TOAeNATCA Haleno. [locmes-
HUM HEHY/IEBOM OCTaTOK OyZeT paBeH HaubOJbIIEMY OOLIEMY ZETUTENIO
JIByX YHCEJI.

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, mony4daem, uro (2576; 154) =14.

Ol'[pel[e]IeHI/Ie. HanmeHbIIMM O6H.II/IM KpaTHbIM HECKOJIbKHUX HEHYJIE-
BBIX LIEJIBIX YW CEJI HAa3bIBA€TCA HAMMEHDBIIIEE HATypa/JIbHOE Y1UCJIO, KpaTHOE
KaXXJOMYy M3 3THUX YHCEeJI.

,Z[JIH AAaHHBIX HEHYJIEBBIX IIE€JIbIX YHCEJI CYIIECTBYET 06]1166 KpaTHOE (Ha-
IIpuMmep, IMpoOnU3BEAEHNE dTUX III/ICGJI), II03TOMY MHOXKECTBO O6]J.H/IX Kpart-
HBIX HECKOJIbKMX HEHYJIEBBIX LEJIbIX YK CEJI HEITYCTO.

Mo:xHO 1aTh PaBHOCWJIBHOE OIIpEAEJIEHUE.

OmnpezneneHue. HauMeHbIIUM OOIIMM KPaTHBIM HECKOJbKUX HaTy-
paJbHBIX YHCeN Ha3bIBaeTcs 00llee KpaTHOE 3THUX YHCEN, Ha KOTOpoe
JIeJIATCS BCe 001Me KpaTHbIE STUX YHCe.

O6osnavenune: HOK[ay, ..., a;] win, eciv HET pUCKa TIepenyTaTh, IPo-
cro [ay, ..., ail.

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

OcHoBHas TeopeMa apuPpMeTHUKH U KOJIUIECTBO JeauTesreii. Kavyc-
doe HamypanvbHoe uucao n > 1 umeem eduHcmaeHHoe (¢ MmouHocmvl0 00
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TlOpﬂaKCl MHomumeﬂeﬂ) pasJionceHue Ha npocmaoule MHoOMIcUmMe i

— %102 A
n=p; p,y pk

(P15 P2, ---» Pn — NONAPHO pPA3JIUUHBIE NPOCMblE UUCAA, Oy, A, ..., Oy —
HamypanwsHsle yucaa). JJaHHas opma anucu Ha3vleaemes KAHOHUUeCKOU
¢gopmoii 3anucu uucaa n.

KosmyecTBO HATypayibHBIX JeIUTeNeH Yucia n, 3amUCaHHOro B KaHO-
HUYeCcKoH dopMe, paBHO

(a7 +1)-(ag+1) .- (o +1).

CyMMa Bcex HaTypasbHbIX JeNUTENEHN YKCIa N, 3aMUCAHHOTO B KAHOHUYE-
cKolt popme, paBHa

p;z]+1 -1 . p;xz+1 -1 . . p;{z;(+1 -1
pi—1 p—1 77 p—1

4.1. HOZl u HOK
IIpumeps! pelieHus 3aza4d

1. HaiifuTe HauMeHbINYIO APOOb, TP [ieIEHUN KOTOPO Ha KaXXAYIO

. 14 21
u3 ,apo6e1/1 5c U - HOJNy4YaloTCA HaTypaJibHbIE YKCIIa.

25 7 40
Pemenwue. [1ycTh 3Ta ,Z[p06b %, IIpUY€EM IIyCTh OHA HecokpaTuMa. Tpe-
25-a 40-a
6yeTcst, YTOOBI 40 " 21 OBUTM HATypaJbHBIMU YHCIaMU. Tak Kak a

U b B3aUMHO TIPOCTHI, 3TO 3HAYUT, uTO 25:b, a:14, 40:b, a:21. Torza
MMHUMAaJIbHOE d, yZIOBJIETBOPSIOIIee 3TUM YCIOBUAM, — 3TO 42, a MaKCU-
MaibHOe b — aT10 5.

12n+1

2. Jlokaxure, 4TO ApPOO6H 30n+2

pabHBIX 1.

Pemtenune. Ham zocTaToyHO fOKasaTh, 4TO 12n + 1 B3aMMHO IIPOCTO
¢ 30n + 2. Ilyctp aTo0 He Tak. Torma mycth 12n+1:p u 30n+2: p. 3a-
MeTuM, 4To TorAa 30n+2—2(12n+1) :p, T.e. 6n: p. DTO 3HAYUT, UYTO
p — 9T0 16O AETUTENh YUCIa N, TUOO JAeNuTeNb yucia 6. 3aMeTUM, ITO
12n+ 1 B3aumHO npocTo U ¢ 6, ¥ c n, Tak Kak 12n:n u 12n: 6, 1osToMy p
He MO)XeT OBbITh JeTUTeNeM YHcIa n Win 9uciaa 6.

3HA4UT, TAKOTO P HE CYIIEeCTBYyeT, Cle/J0BaTeNbHO, JaHHAA B YCIOBUU
ZIpobOb HECOKpaTHUMa.

HeCOKpaTuMa HU IIpU KaKUX HaTy-

3. HaTtypanpHble ynciaa m U n— B3auMHO IpocThl. Kakue 3HaueHUA
MoxxeT npuHuMath HOJI uucen 4m + 3n u 6m + 5n?
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PeimreHue. 3aMmeTUM, 4TO
(ém +5n) — (4m+3n) : HOZ(6m + 5n,4m + 3n),

T.e. 2(m + n) : HOA(6m + 5n, 4m + 3n). Terepp 3aMeTHUM, YTO, TaK KaK
m ¥ n B3aMMHO TIPOCTHI, M + n B3aMMHO IIPOCTO U ¢ m, U ¢ n. [lanee,
6m + 5n=3-2(m +n) —n, 3Ha4uT, 6m + 5n B3aUMHO NPOCTO C M + n,
TaK KaK m -+ n B3aUMHO IIPOCTO € n. AHAJIOTUYHO 4m + 3n B3aUMHO IIPO-
CTO ¢ m + n. 3HAYUT, €JUHCTBEHHBIN BO3MOXXHBIM OOIIUN /eJIUTENb YU-
cen 6m + 5n u 4m+ 3n— aro 2. CiegoBartenbHo, HO(6m + 5n, 4m + 3n)
HEe MOXKET OBbITh 60sbllle 2. 3HaYEHUE 2, KOHEYHO )K€, JOCTUTAETCs, HAallpU-
Mep, ecmum=1,an=2.

4. HatiiuTe BCe mapbl HATYPaJbHBIX YHCEJ, PA3HOCTh KOTOPHIX PaBHA
66, a ux HOK pasHo 360.

Pemenue. Vmeem 360 = 22 - 325, IIycTb @ ¥ b — HMCKOMBIE YHCIIA.
3aMeTHUM, UYTO y 3THX 4Kcesl HeT HUKAKUX IMPOCTBHIX JenuTenei, KpoMme
2,3 u 5, Tak xak mHade nx HOK Ha HuMX OBl TOXe Zeauaochk. [IycTh
a=2%-3Y.5% p=2".3".5% Torma

HOK(a b) — 2max(x,m) . 3max(y,n) . 5max(z,k).
3HAYUT, HAM HEOOXOAUMO JIUIIb, YTOOBI BHIIOIHAIOCH PABEHCTBO
max(x,m) =3, max(y,n) =2, max(z, k)=1.

Tak Kak pasHOCTb YKCEN d W b JeNUTCs Ha TPU U XOTA OBl OZIHO M3 HUX
JIeJTUTCS Ha TPH, TO OHU 06a ZeJIsITC Ha TpU. AHAJIOrMYHO oba vucia ze-
JIITCS Ha IBa, HO TOJIBKO OJHO M3 HUX JIEJINTCS Ha MATh, HHAYe 66 JeI1Ioch
OBl HA IATh. AHAJOIMYHO TOJBKO OJHO M3 HUX MOXKET JeJIUThCA Ha de-
TBIPE, 3HAYUT, OZJHO U3 HUX JAEIUTCA Ha 8, a Apyroe ToibKo Ha 2. [IycTh,
HarpumMmep, a genutcsa Ha 5. Torza nmepe6epém Bce BO3MOXKHBIE a U b: a
MokeT ObITH paBHO 30, 120, 360, 90, a b MoxeT ObITH paBHO 6, 72, 18, 24.
[TpocThiM ITepe6OPOM BBISICHSAEM, YTO IOAXOAUT TOMBKO mapa 90 u 24.
MoykHO OBUTO TaKKe Cpasy 3aMEeTUTh YTO a — JequTenb uncaa 360,
6o 66 (72, 90, 120, 180, 360), 4TO yIPOCTUT ITepebOp BapUaHTOB.
YTo6BI 060HTHCH 6€3 Tepebopa, MOXKHO CHavasa AoKa3aTh (Kak B IpU-
BEJIEHHOM pEIIeHNH), 9TO 0b6a Yucia AessiTes Ha 6, IPyrux OOIIMX Aesu-
Tesiei HeT (ecu OBl CyIeCTBOBA €N OJUH OOIIUH JeUTENb, TO Ha HETO
JevIach 6bI PA3HOCTh YKCET, T. €. OH MOT OBITh paBeH ToMbKo 11, HO 360
Ha 11 He gemurcs). 3nauut, HO/Z[(a; b) = 6, a Torga, Tak Kak Ipou3Be-
JleHre HauMEeHBIIIEro OOIIero KpaTHOTO /IBYX YKCeT Ha WX HaUOOJMbINNM
06IIMiA eTUTeTh PABHO MTPOU3BEAEHUIO STUX YHCE, TIOMyYaeM, YTO IIPO-
v3BeeHre Yrces paBHO 2160, a 3aTeM pellraeM CUCTEMY YPaBHEHMIA.
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5. Haifgure HOJ[(2% — 1, 2% —1).
Penrenue. 3amMeTyM, 4YTO PasHOCTb ABYX uuces geautca Ha ux HO/Z.
Torza

20 —-1-(2%-1) :HOL(2%* —1,2% —1),
2%0(21°—1) : HOZ (2% —1,2% —1).
Yucnao 230, OYEeBHZIHO, B3aMMHO IIPOCTO C HAIIUMU 4uciaamu (oba oHu

He4yéTHBIE), cregoBatenbHo, 210 — 1: HOZ(2% — 1,230 — 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*°+1) : 219 -1,
20 —1=(2"9-1)(22°+2%41): 2"°—1.
3naunt, HO/I 3Tux 4ncen u ecTsb B TouHocTH 210 —1=1023.

6. Haiizure Hanbonbumit o6yl ZemuTens Becex yucen Buga p2 — 1,
IJie p — IPOCTOE YUCIIO, bobiiee 3, HO MeHbIee 2012.

Pemenue. 3ameTuM, 4To p2 — 1 fesuTes Ha 3 IpH M06OM p, He Je-
namemcs Ha 3 (kBazpat 1o Moayiao 3 ZaéT octaTok 1- 1 11bo ocTaTok
22, 4TO TI0 MOAY/II0 3 OZHO M TO Ke). 3HAUMT, HAIlld YucIa Bce OyAyT
JETUThCS Ha 3. 3aMeTHM TaKXKe, YTO OHU Bce OyAyT AeTUThCA Ha 8, Tak
Kak p? IIpH Zie/leH|H Ha 8 MOXeT JJaBaTh TONILKO 0CTaTOK 1 (OHO CpaBHUMO
qu6o ¢ 1-1, mmbo ¢ 3-3, mmbo ¢ 55, mmubo ¢ 77, 94TO MO MoAyo 8
OZHO U TO ke). Ho 3ameTuM, 4To 60JbIle HY Ha YTO HAIll OOLIUH JeTUTETh
ZIeTTUTHCS He MOJKET, Tak Kak 52 — 1 =24 =3 - 8, a 06IHii ZIeTUTeNb JOIKeH
OBITH MEHbIIIE JTUOO PaBeH KaXKIOMY U3 YHUCEJL.

3HAYUT, NICKOMBIH OOILINI JeJIUTENh — 3TO 24.

HOZ[I‘OTOBI/ITe]IBHI:Ie 3azadyu

. Hatizure HO/J uricen 72 u 24.

. Ha#igure HO/I uncen 2 u 1921.

. Hasigure HOJI uncen 384 u 288.

. Hatigure HO/J uncen 787878 u 787878787878.
. Hatigure HOK uyucen 12 u 36.

. Hatigute HOK uyucen 4 u 2011.

. Haiigure HOK uwncen 120 u 200.

N O s W=

8. CKombKO CylIecTByeT nap HaTypaabHbIX ynces, HOK KOTOphIX paBHO
2000?
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9. HatiziuTe HauMeHBIIYIO APOOb, TIPU JeeHUN KOTOPOU Ha KaXKAYI0

35 28 25
U3 Apobeit — 66’ 165 Y 537 HOTYYAlOTCA HATypAbHBIE YHCIIA.
10. Ha KaKoe 4MCI0o U TIPU KaKUX HAaTYPaJbHBIX 3HAYEHUSAX N COKPATHU-
Ma apobb 3n+4,
AP 2n+5"

11. HatypanbpHble yncia m ¥ n B3aUMHO HpoOCThL. Kakue 3HaueHUsA
MoxeT npuHuMath HOJI uucen m +n u m? —mn +n??

12. IlpuaymaiiTe iBa pa3jIUYHbIX HaTypalbHBIX YKMCIIA, IPOU3BeeHNe
KOTOPBIX EJIUTCA Ha UX CyMMY.

OCHOBHBbIE 3a/Ia4YU

1. Kakue 3HaueHusa moxeT npuHuMars HO/l(x, x + 2), rae x — HaTy-
pajbHOE 4unciIo?

2. U3BectHO, uTO X, y €N, HO/I(x, y) =13, HOK(x, y) =52. Haiizute
Xuy.

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

4. HalizuiTe Bce Iapbl HATypalIbHBIX YKCesl, CyMMa KOTOPBIX paBHa 667,
a gactHoe ot geneHusa ux HOK xHa nx HO/I pasuo 120.

5. Bce 0OBIKHOBEHHBIE IIpaBUWIbHBIE U HECOKPATUMbIE ,Z[pOGI/I, YUCIHN-
T€JIW W 3HaMEHAaTE/NIN KOTOPBIX — ABY3HAYHbBIE YHWC/IQ, YIIOPAAOYWIN II0
BO3pacCTaHHIO. Mexcz[y KaKuMU ABYMA IIOC/TIE€A0BATE/NIbHO PACIIOTIOXEHHBI-

4
MU IPOOSMH HAXOJUTCSI IHCIIO 7?

6. Cpezm OOBIKHOBEHHBIX apo6e1‘/’1 C IIOJIOXKUTEJIbHBIMM 3HAMEHATEIIA-

96 97 o
MU, pPacCIIOJOXEHHBIX MEXAY YUC/IaMUu - U %, HauTU TakKyrlo, 3HaME€Ha-

TEJIb KOTOpOﬁ MHWHHMAJIEH.

7. Kakue 3nauenus moxeT npuHuMatb HO/I(x, y), eCTu U3BECTHO, YTO
IIpU yBeJndyeHHuu yncia x Ha 6 HO/I yBenuuuBaetcs B 4 pasa?

8. Haiiagute HO/I Bcex AeBATHU3HAYHBIX YKCEJ, B 3aIKUCH KaXKJOr0 U3
KOTOPBIX Kakzast us 1udp 1, 2, ..., 9 BcTpevaeTcss pOBHO IO OTHOMY pasy.

9. Hatigute HO/I uncen 11111111 (8 eguumm) u 11...111 (2012 exwm-
HUIL).

10. Ha xakoe 4HCJIO U IIPU KaKWX HaTypaJbHBIX 1 COKpaTUMa Apobb
n?—-1 ”
n*+n®—n?+n+1"
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n°+n*+4n°+3n®+3n+1
n*+n®+3n2+2n+1

11. Jlokaxxute, 4TO JpoOb
IIPY KaKUX HATYPaJbHBIX N.

HEeCOKpaTuMa HU

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

o 2
13. I[Ipu KaKOM HauMeHbIIIEM HATypaJIbHOM N KaXKJasa u3 Jpobeit Tx3
3

32
n+4’ " n+33

HecokpaTuma?

14. HarypanpHble uucia a,b u ¢ TakoBbl, uro HOK(a, b) = 60,
HOK(a, ¢) =270. Haiiazute HOK(b, ¢).

15. HaiizuTte Bce HaTypajbHbIE YKC/Ia, He NIpe/icCTaBUMBbIE B BUZe CyM-
MBI IByX B3aMHO IIPOCTBIX YHCEJ, OTJTMYHBIX OT €IUHUIIBL.

16. Ha xiieTuaroii 6ymare HapyCOBaH IPSMOYTOJBHUK pa3Mepa m X 1,
I7Zle a) m ¥ n — B3aMMHO IIPOCThIE YHUCIa, 6) M U N — IIPOU3BOJIBHBIE YHC-
sa. Yepes KaKoe KOJIMYECTBO Y3JI0B CETKU IIPOXOAUT 3Ta AuaroHanb? Ha
CKOJIBKO YacTel OHa pa3buBaeTcs JIMHUAMU CETKU?

17. ITo okpyxHOCTU paguyca R xaTuTca koneco paguyca r (R, r €N).
B Kosieco BOUT I'BO3/b, KOTOPHIH, yAapssach 06 OKPY>KHOCTb, OCTABJIIET Ha
Hel oTMeTKH. CKOJTBKO BCETO TAKUX OTMETOK OCTABUT I'B03Ab? CKOJIBKO
pa3 KoJeco MPOKATUTCA MO OKPYXKHOCTHU, TPEXJAe YeM TBO3/b MOMAJET
B y’Ke OTMEeYEeHHYIO PaHee TOUKY?

18. ITlyctb ny,ny, ..., ;g — pa3Iu4Hble HaTypaJbHbBIE YUCIA, CyMMa
KOTOphIX paBHa 2013. Kakoe Haubosblllee 3HaYEHNE MOXKET IIPUHUMATh
HanOOJIBIINI OOIINI AeauTenasb 3TUX 10 uncen?

4.2. OcHoBHada Teopema apudmeTuku. Jlenurenn
IIpuMmepsl pelleHus 3aza4

1. Haitaure HOJl u HOK uncen a u b, rae a=28-31.5.72 ab=2%.32.73,

Pemenue. HOK 4ucen — aTo NpousBeZieHne BeeX IMPOCTHIX AeuTeseit
060MX YMCes, B3ATHIX B MaKCHMaAbHOH U3 CTeleHei, B KOTOPHIX OHH
BeTpeyaroTea B oboux umcnax. Torma HOK(a; b) =28 -3%0.5.73 HOJ
quces — 3TO TIPOU3BeZieHe BeeX MPOCTHIX JeNuTesell 060uX yuces, B3s-
THIX B MUHHUMAJbHOM U3 CTeleHeil, B KOTOPBIX OHM BCTPEYaloTCa B 060MX
yucnax. Torga HOZl(a; b) =2°-32-72.

2. IrZ[OKEDKI/ITG, YTO COCTAaBHOE YMCJIO n BCErga MMEET AEJINTE/NDb, HE 601b-

mmi /1.
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Pemenue. OT IPOTUBHOTO: MYCTh BCE JEIUTENN YncIa n GoJbIie /1.
. n n
BosbMEM Ba Takux Aemmrend: au ;. Ma, u o OyayT 6ombmie /1. Torga
n
n=+n-yn<a- 4 =n. Tomyuaeres, uro n <n. Ho aT0 npotnBopeye,
3HAYUT, HaIlle TPEANOTIOKEHNE HEBEPHO, T. €. HAlWAETCA TaKoU JeNUTeNb
n, 9TO OH He Gy/IeT IPEBOCXOANTD /1.

3. JlokaxkuTe, YTO YHUCJIO SABJAETCA KBAJpPaTOM HATYyPaJIbHOTO YHC/IA
TOTZIa U TOJBKO TOT/Ia, KOTZIa ¥ HET'O HeUYETHOE YHCJIO JeTUTe e,

Pemenuie 1. Bce penuTenu HaTypaJbHOTO YKCIa n pa3buBaroTCsA Ha
Tapsl Tak, YTO MPOU3BeZIEHNE JeNUTeNeN KaK/J0N apel paBHO n. Takum
06pa3om, KOJTMYECTBO JETUTENEN JaHHOTO HaTypaJbHOTO YHCIa YETHO, 32
HCKJIIOYEHHEM CJIydasi, Koria B OJHOM mape oba yucia coBmajawT (ode-
BU/IHO, YTO 6OJIbIlle OJHOM TaKO# mapsl OBITH He MOXeET). B aToM ciiyuae
YHCJIO N PaBHO IIPOM3BEEHUIO JIBYX OJJMHAKOBBIX JlesiiTesel U3 3Tou ma-
PBl, T. €. ABJsAETCA TOYHBIM KBa/IpaTOM.

Pernterue 2. ITycTh YKMCIIO N 3aMTMCAHO B KAHOHUYECKOU dopMme:

— %102 Ak

n=p; Py .. Py -
HCHO, YTO YMUCJIO n ABJAETCA TOYHBIM KBaZpaTOM TOrZa W TOJBKO TOrZa,
KOorga BcCe IIOKa3aTenin cTelleHel a;, B KOTOPBIX BXOZAAT B Ppas3jIOXKE€HHE

I . _ 2 _ a0y ay
pocTble MHOXKHUTENH, Y€THBL. (Ecm n=m" u m =p,'p,” - ... - p.*, TO
201 20, 20 o o
n=p; 'py " ...-p; -) C APyrov CTOPOHBI, KOJIUIECTBO JeIUTENEN INC-

man paBHo N = (a;+1) - (ay+1) - ... - (@ +1). 13 aT0#t dopmynsl ciie-
AyeT, YTO YUCIIO enuTeseil N HeUéTHO TOrJa U TOJIbKO TOTZA, KOrZa BCe
qucaa dy, ..., 0, YETHHI, YTO U TPeOOBAIOCH JOKA3ATh.

4. Haiizute Bce HaTypajbHble YHMCJIA, TOCTAeAHAS IUPpa KOTOPhIX O
Y KOTOpPBIE UMEIOT POBHO 15 pa3jMyYHbIX HATypaJbHbIX JETUTETEH.

Pernrenue. Bocronb3yemcsi OPMYJION O KOTUYECTBE AeTUTENEHN Y UnC-

a a o
Ja a, €U a=p,'p,”+...- p,". Koma4ecTso aemuresneil paBHO
(0;+1)-(ay+1)-...-(a,+1).
Torza B HalIeM cIydae UMeeTcsl TAKOe PaBEHCTBO:
(0; +1)-(ay+1)-...-(a,+1) = 15.

3aMeTuM, YTO KakJas CKOOKa B IPOU3BEAEHUN He MEHBIIIE IBYX, [I09TOMY
CKOOOK MOKET OBbITh TOBKO ZIBE, TPUYEM OHA M3 HUX paBHa 3, a fipyras 5.
Torga B pa3jioyKeHUH HAIIEro YKMcJia UMEIOTCS TOMBKO ZBa MPOCTHIX MHO-
JKUTEJIA, OAWH BO 2-1 CTENEeHU U OJUH B 4-1 cTelleHU. 3aMeTHM, YTO Hallle
yucsio geaurcsa Ha 10 (Tak xak koH4yaetcsa Ha 0), a 3HAYMT, JAeJIUTCI Ha 2
¥ Ha 5. DTO 03HAYAET, YTO /IBa IPOCTHIX MHOXKUTEJIA B HAIlIEM YKCJIE U €CTh

JBOIKA U MATEpKa. Tora YMCIo MOXKET OBITh TONBKO ABYX BHAOB: 22 - 5%
win 24 52.
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HOZ[I‘OTOBI/ITe]IBHI:Ie 3azadyu

1. Pasnoxure Ha npocTble MHOXxUTeau uyucna 111, 1111, 11111,
111111,1111111.

2. [Ipou3BeseHye AByX HaTypaJbHBIX YHCeJI, KaXK/oe U3 KOTOPhIX He
Jenutea Hareso Ha 10, paBHo 1000. Hatigute ux cymmy.

3. CyImecTByeT JIH IjeJIoe YHCIIO0, IPOu3BesieHre IU$P KOTOPOTO PABHO
2000? A 20107 A 2012?

4. CKOJIbKO ZIBOEK TIPUCYTCTBYET B PA3JIOKEHUU HA ITPOCThIE MHOKHUTE-
Ju gucia a) 5!; 6) 20!; B) n!?

5. rZ[OKa)KI/ITe, YTO YHUCIO0 ABJIAETCA KBAaZApaTOM HaATypaJIbHOI'O 4YuCIa
TOorAga M TOJbKO TOrZa, Koraa Ka)K,Z[bIﬁ €ero HpOCTOﬁ AeJINTEJIb BXOAUT B €TI0
Pa3JIOXKEHUE B YETHOI CTENeH!.

6. ,Z[OKa}KI/ITe, YTO IIPOM3BEAECHUE IIEPBBIX 11 IIPOCTBIX YN CEJI HE ABJIACT-
CA IIOJIHBIM KBaZpaTOM.

7. HaliiyTe KOMMYeCTBO HATypaabHbIX eTUTENeH y uncia a) 10; 6) 20;
B) 500; ) 2000; 1) 56™.

8. HaiiziuTe cymMMy HaTypaJbHBIX AenuTesneil y yuciaa a) 10; 6) 20;
B) 500; r) 2000.

OcHOBHBbIE 3a/la4U

1. MHOXeCTBO A COCTOMT U3 HaTypaJbHBIX dncesl. KomuyecTBo yucesn
B A Gosbine cemu. HavMeHbliiee o6Iilee KpaTHOe BCeX 4Yucesn U3 A paB-
Ho 210. [lnst Mr00BIX ABYX Yncel U3 A MX HAauOOJIBINWKN OOUIHM ZeTUTETh
6osbllle eAMHUITLL. [Ipon3BeZieHre Beex yucen u3 A genutcs Ha 1920 u He
SIBJIIETCS KBAJ[paTOM HUKAKOTO I[eJIoTo urcaa. Halgute Bce dncia, U3 Ko-
TOPBIX COCTOUT MHOXECTBO A.

2. HatizuTe HavMeHbIIIee HAaTypaJbHOE YHUCIO N, A KoToporo 1999!
He JenuTcsa Ha 34".

3. JlokaskuTe, 4TO HEUETHOE YKCIIO, ABJIAIONIeecs IPOU3BeJeHNeM N pas-
JIMYHBIX [IPOCTHIX COMHOXXUTENeH, MOXXHO IIPeACTaBUTh B BUJE Pa3HOCTU
KBaJIPaToOB /IByX HATypPaJIbHBIX YMceN POBHO 2" ! pasnuuHbMM criocoba-
MH.

4. OmpezenuTe, Ha KaKyl0 HaWOOJBIINYIO HATypaJbHYIO CTETIEHb YKC-
na 2007 genutca 2007!.
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5. HaiiauTe HauMeHblllee HaTYypaJbHOE YHCJIO, TI0JIOBUHA KOTOPOT'O —
KBaJpart, TpeTh — Ky0, a IsITas 4acTh — MATast CTENEHb.

6. HaliguTe Bce HaTypasbHBIE YKCIa, KOTOPbIE JeATcd Ha 42 U UMeIoT
POBHO 42 HaTypalbHBIX JAeNUTeNA.



§ 5. YpaBHeHU4 B IIeJIbIX YHCIaX

JluarHocTudyeckasa pabora 5

1. PemuTe B LiesbIX unciax ypaBHeHue (x —y)(y+1) =11.

2. HatiguTe Bce mapbl HaTypaJbHBIX YHCeJI, CyMMa KOTOPBIX pPaBHA UX
VZIBOEHHOMY [TPOM3BE/IEHUIO.

3. PemuTe B HaTypaIbHBIX YMCIaX ypaBHeHHe x! —2=y2.
4. PemmTe B IIeJIbIX YMCTaX ypaBHeHUe 25 +7 =y,
5. PemmuTe B IeJIbIX 9MCIaX ypaBHeHUe y* = x2 + x.

KpaTkasi TeopeTndeckas clipaBKa

B sTom maparpade Bce umcia Iiesble, eCIM HE OrOBapHUBaeTCA IIPO-
TUBHOE.

YpaBHeHue Buza f(x,y,...) =0, nepeMeHHble B KOTOPOM CYHUTAIOTCSA
LIeJIOYNCICHHBIMY, HAa3bIBAETCA ypaBHEHHEM B IIeJIbIX YHCIax WIN AU-
odaHTOBBIM ypaBHeHHeM. Habop Le0YNCIeHHBIX 3HAaUeHUN MepeMeH-
HBIX, [IpU NIOZICTAHOBKE KOTOPHIX B YpaBHEHUeE ToIy4yaeTcss BepHOe paBeH-
CTBO, Ha3bIBaeTCA pelieHneM ArnodaHTOBa YpaBHEHHUS.

IIpumep. YpapHeHue x>+ y? — 22 =0 — aropaHToBO ypaBHeHuMe (ec-
JIW CUUTATh, YTO IlepeMeHHble MOT'YT IIPUHUMATh 1leJI0UKCIeHHbIe 3Haue-
Hus). Ha6op (3, 4, 5) — 0f1HO U3 ero peleHut.

YpaBHeHue BHUza
ax+by =c @))

Ha3bIBAETCSA JIUHEHHBIM Au0PaHTOBBIM ypaBHeHHeM. OYeBHIHO, YTO
TaKoe ypaBHEHHE MMeET PEIleHUs B IeJIbIX YKMCIaxX TOAbKO TOTZa, Korga
c:(a,b). Ognaxko BepHO M obOpaTHOe yTBepxkAeHuUe: ecau ¢ : (a,b), To
ypaBHeHUe (1) MMeeT IleJlouKCIeHHble pellleHuA. B aToM ciyyae MOXKHO
pasgenuth oba koadduiirieHTa U CBOOOAHBIN WieH ypaBHeHUsA Ha (a, b)
Y pellaTh MOMyYeHHOe 6oJiee TIPOCTOe YpaBHEHHE.

Eciu mapa uucen (xg, ;) ABISETCSA pellleHreM TaKOTO YPaBHEHUS, TO
BCE €r0 PeIIeHHs] MOXKHO MOTyYUTh 110 GopMyIam

_b
(a,b)’

— .2
Y=Y k (a,b)

x =xy+k-
(k € 7).
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OG6BIYHO YKa3aHHYIO Napy PEIIeHUI HaX0AAT IT0400pOM, TIO/CTaBJIASI BMe-
CTO OZHOM IepeMeHHOU OCTaTKU OT JesleHHsA Ha KO3QOUIMEHT NIPH Apy-
roi.

B pemeHuy ypaBHEHHH B IJeJIBIX YHCJIAX [TOMOTaeT pasjo)XeHue Ha
MHOXXHUTEJIN OFHOW M3 JacTel, 0COOEHHO eC/IN B IPYyrol YacTH OKa3bIBa-
eTcs IesIoe YUCIo.

3avacTyro A pelleHus AUOGAHTOBBIX YpaBHeHU TpebyroTcs boree
TOHKWE PacCy)KAEHUA, CBA3aHHBIE C /IeIMMOCTBIO, IepebopoM OCTAaTKOB,
OLlEHKaM{ YacTell ypaBHEHMs, TOXJECTBEHHBIMU IIpeo6pa30BaHUAMMU
UT I

IIpumeps! pelieHud 3aza4d

1. PemnTe B 1jeIbIX YMcCIax ypaBHeHUe Xy +2x+3y =7.
Pemrenue. [IpezicTaBUM JIEBYIO YaCTh YpaBHEHUSA B Buje Xy +2x+3y =
=(x+3)(y+2)—6, mocye 4yero ypaBHeHUE MMPUOOPETAET BU/,

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

Ecnmm x 1 y — uesble yncsia, TO MHOKUTENU X + 3 U Y + 2 TakxKe JOJKHBI
OBITH LIEIBIMU.

Yucno 13 packiazblBaeTca B IIPOU3BEJEHUE LIEJIbIX YUCEe YeTHIPbMA
pasnmuyHbIMU criocobamu: 13=1:-13=13-1=(—-1)-(—13)=(-13)-(—1).
[ToaToMy Bce pelieHUs JAHHOTO YPABHEHUS B IEJIbIX YKCIAX TOTYIAt0TCS
U3 CUCTEM

x+3=1, x+3 =13, x+3=-1, x+3=-13,
y+2=13, y+2=1, y+2=-13, y+2=-1,

pemas KOTOpwble, momydaem otBeT: (—2,11), (10,-1), (—4,-15),
(—16, —3).

2. PemuTe B LIeJIBIX YHCIaxX ypaBHeHUe 3x +2y =7.

Pemrenue. [ToacTaBUM BMECTO X OCTaTKH OT JieIeHUA Ha KO3pPUIMeHT
Ipu y, T. €. Ha 2. Eciu noacraBuTh x =0, 3HaYeHHe y IoIydaeTcsd Helle-
JIBIM, @ €CJIM TIOZACTaBUTh X = 1, To y = 2. TakuM 06pa3oM, HalZIeHO OZHO
pelileHre 3TOro ypaBHeHus — napa (1, 2), a 3HaYuT, o61e GOpMyJIbI 15

PpEeIlleHU 3TOTO ypaBHEHUsI UMEIOT BUL:
x =142k, ke
€ 7).
y = 2-3k,

FEOMETpI/ILIECKI/I penieHnusa YypaBHEHUA (1) CyTb KOOPpAWHATHI LE€JIOYUC-
JIEHHBIX TOYEK, YE€EPE3 KOTOPBIE ITPOXOAUT IIpAMAaA, 3ailaBa€Masd 3TUM ypaB-
HEHHEM.
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3. PemTe B HaTypaJbHBIX YMC/IaX ypapHeHHe x2 +x + 1= y2.
Pemrenue. PaccMoTpuM ypasHeHue x> + x + 1 — y2 =0 kak KBaapat-
—1+/4y2 -3
LIeJIBIM YMUCJIOM, HEOOXOAMMO, YTOOBI 4}2/2 — 3 OBUTO TOYHBIM KBaZIPaTOM,
asTO BepHO ToNMbKOTIpu y =+1 (4y? —3=2?> & 2y —2)2y +2)=3 <
S y=lz=F1lwm y=-1, z==%1).

Otser. (—1,1) u (0, 1).

4. PemmTe B IeJIBIX YHMCIaxX ypaBHeHUe 4 + 3 =57,

Pemenue. PaccMOTPUM OCTaTKU, TOTyYaloOIIUecs TIPU AeJieHUU 00enx
yacTeil ypaBHeHMA Ha 4. [IpaBasd 9acTb NPU HATyPaIbHBIX 3HAYEHUAX 2
ZA€T OCTATOK 1, a JieBas 9acTh MOXET ZJaBaTh OCTATKK 1 IIpU YETHBIX 3Ha-
YeHUsIX Yy U 3 MPU HEUYETHBIX 3HAYeHUAX Y. Takum 06pa3oM, TOITBKO YET-
Hble 3HaYeHUSA Y MOTYT BXOJUTH B pelleHUsA JaHHOTO ypaBHeHUdA. [IycThb
y =2k, rie k — HaTypaJIbHOE YHUCIIO.

PaccMOTpHM OCTaTKH OT ZieieHus1 o6enx JacTell ypaBHeHUsA Ha 3. Bel-
paxeHue 4” 1aéT npu JeseHUM Ha 3 OCTaTOK 1, a 5% Ipu YETHBIX 3HAYEHU-
AX % aéT OCTATOK 1, a IpY HEUETHBIX 3HAYEHUSX 2 — OCTaTOK 2. [ToaToMy
TOJIbKO Y€THBIE 3HAYEHUs Z MOTYT BXOAUTH B pemieHusd. IlycTs 2 =21, rae
[ — HaTypanbpHOE YuCIIo.

VI3 NCXOZHOTO YpaBHEHU:, IEPEHOCS B MIPaBYIO YacTh 37 U pacKIafbl-
Bas 1o GpopMyJie pasHOCTH KBapaToB, momydaeM 4% = (5! — 3) (50 4-35),

Kaxaplli M3 MOJMyYeHHBIX MHOXKUTENEeH JODKEH SBJIATHCA HEeOTpULa-
TEJIbHOM CTEeIeHbI0 YHCIa 2, TIOCKOIBKY B Pa3/IOKeHUH UX MPOU3BEAEHUA
Ha MMPOCThIE MHOXKUTENU MIPUCYTCTBYIOT TOIBKO IBOUKHU. ViMeeM

5'43¢ =27,
51_3]( :zt

HOe OTHOCHUTeNbHO X. Torga x = . ,Z[JIH TOro 4TOOHBI X OBLIO

npudéM s > t.

CJI0XKYB 3TH ypaBHeHwUs, ToydaeM 2 - 5! =2¢ - (2° 7t 4 1). [TocKobKy B pas-
JIOXKEHMe JIEBOI 4acTU Ha IPOCTble MHOXHUTEIU 2 BXOAUT B CTENeHU 1,
a B pasJoXKeHUe MpaBoii yacTu — B creneHu t (6o 2°~' + 1 — HeuéTHOE
YHCJIO, & 3HAYUT, B €r0 Pas3IoKeHNN Ha IIPOCThIe MHOXXUTEIHN HeT IBOEK),
nonydyaem t=1wu

5t=2"1+1. ()

NmeeMm ypaBHeHUE 5! — 3k =2 (ato BTOpPOE YpaBHEHME CHUCTEMBI), U3
KOTOpOTro, IepebpaB OCTaTKU OT JleieHrs 00enx vyacTell ypaBHEHUA Ha 3,
MoJIy4aeM, 4to [ — He4ETHOe YHCIIO.

[lepenuiieM ypaBHeHue (*) B Buge 2° ' = 501, oTKyZa mipu [ > 1 mo-
aydaem 2° = (5—1) G452 4. BTopast ckoOKa SBJISETCA CyM-
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MO#1 | HEYETHBIX CIaraeMbIX, T. €. HEUETHBIM YUCJIOM, 60TBIINM 1, KOTOpOe
He MOXeT BXOJUTb MHOXXHTeJeM B IIpOM3Be/ileHUe, paBHOE TOYHOU cTe-
reHy gBoMku. 3Hauut, [ =1, a Torna 1 k = 1. OKOHYATEJIbHBIM OTBETOM
SIBJIIETCS €IMHCTBEHHASA TPOUKa uucen (2, 2, 2).
1 1 1

5. Pemure B HaTypajbHBIX YKUCJIAX ypaBHEHUE P ¥ +3= 1 npu

xX<y<z.
o 1 1
Pemennie. HauGosnbias us gpobeit, T. e. > HE MeHbIIe 3. Torma x=2

win x = 3. TloACTaB/siA B UCXOAHOE YpaBHEHUE, MOMYYaeM JBa CIydas,
pa3bupaeMbIx aHAJIOTUYHO.

OtsBer. (3; 3;3), (2;3;6), (2;4;4).

HO,Z[I‘OTOBI/ITeJIBHLIe 3azadu

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

2. HatiznTe Tpu MOAPSA UAYIIKX LETBIX YACIA, CyMMa KyOOB KOTOPBIX
paBHa KyOy CJIeAyIoIero 3a HUMH YUCIa.

3. JlokaxkuTe, yTo npAMad 4x + 6y — 7 =0 He IPOXOAUT Yepe3 TOUKH,
00e KOOpAMHATEL KOTOPBIX — LIeJIble YHCIIa.

4. PemuTe B ILIeJIbIX YHUC/IaX YPABHEHHE X + Y = XY .
5. PeluTe B IeJbIX YHCIaX ypaBHeHUE (X + y) (x —2y) =7.

6. PemuTe B HaTypasbHBIX YMCIaX ypaBHeHHe x2y? + x2 + y2 =1969.

1 7
7. PemyTe B HATYpPaJbHBIX YHC/IAX ypPaBHEHUE X + — 7 = 3
y+=
z
8. Pemmute B HaTypabHBIX YMCIaX ypaBHeHUE Xy (x 4 y) = 120.
9. PemuTe B IIeJIBIX YMCAaX ypaBHeHHUe x2 + 4xy + 13y? =509.
OcHOBHBbIE 3a/la4U

1. PemTe B HaTypa/lbHBIX YAC/IaX YPaBHEHUE 1 + 1_ L.
x y 239
2. PemuTe B HaTypaJbHBIX YMC/IaX ypaBHeHHeE X + ¥ = x2 — xy + y2.
3. PemniTe B LesbIx ynciax ypaBHeHue x(x+1) =4y (y +1).
4. PemuTe B HATypaAbHBEIX YHCIAX ypaBHeHHUe x2 + 3x +5=y2.

5. PemuTe B IIeJIBIX YKMcAax ypaBHeHUe 3x2 +1=5y.
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6. PemmTe B IleJbIX YMCIax ypaBHeHue 3¥ =1+ y2.

7. PelyiTe B HaTypaIbHBIX YMCIaX ypaBHeHHe 3* + 55 = y2.

8. PemuTe B HaTypasbHBIX YHCIaX YpaBHEHUE

3x2+12xy +10y? = 2012.

9. PemuTe B HaTypaJIbHBIX YHC/IaX YpaBHEHUE

10.
11.

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

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

PermnTe B HaTypalbHbIX YUCIaX ypaBHeHue x>+ 9y? =2011.
PemuTe B HaTypaJbHBIX YMCjIaX ypaBHEHUE
x?+10xy —5y* = 2012.

PemuTe B HATypajIbHBLIX YUCIAX ypaBHeHHUe 2% + 3 + 4% = y2,

PermnTe B HATypa/lbHbIX YUCIaX ypaBHeHHUE X° + 7y =y + 7x.
PermuTe B IIeJIbIX YKCIaX ypaBHeHuUe 2¥ — 2 =2016.

PenyTe B Ie/IBIX YMCIaX ypaBHeHUe 1+ x +x2 +x3 =27,
PermnTe B HaTypalbHbIX YUCIaX ypaBHeHue x! —1=y?,
PermnTe B HaTypalbHbIX YUCIaX ypaBHeHue X!+ 12=y?,
Pemrure B 1eJIBIX YKcCIaX ypaBHeHue 3° 47 =27,

PemuTe B HaTypasJbHBIX YKCIaX ypaBHeHUE X7 = y~.



§ 6. HepaBeHCTBa U OIl€eHKHU B 3aJlayax TeOpUU
qHuceJl

JuarHoctudyeckasa pabora 6

1. IMepex xkaxaeim u3 yucen 22, 23, ...,26 u 50, 51, ..., 60 mpou3Bosb-
HBIM 00pa30M CTaBST 3HAK IUIIOC WIX MHUHYC, [TOCIE YET0 K KAKAOMY U3
06pa3oBaBUINXCA YKCE TIEPBOro Habopa mpubaBisAOT Kaxkzaoe U3 obpa-
30BaBIIUXCS YKCET BTOPOTO Habopa, a 3aTeM Bce 55 MOMyIeHHBIX Pe3yib-
TaTOB CKJIAZbIBAOT. KaKylo HaMMEHBIIYIO [0 MOAY/IIO CYMMY MOYXHO IIO-
JIYYUTH B UTOre?

2. JlokaxxuTe, 4TO MPOM3Be/ieHNe Bcex I[P HATYpPaIbHOTO YUCIA HE
IIPEBOCXOAUT CAMOT'0 3TOTO YUCIA.

3. IIpousBezenue 1udpp HEKOTOPOI'O HATYPAJIBHOT'O YHCIA X PaBHO
85x — 169186 u saBnsgeTcsa HEYETHBIM yncaoM. Halaure x.

4. KBazipaT HEKOTOPOTO MOJIOXUTENBbHOTO yncaa umeet sug 0,9...9...,
T/le KOJTMYeCTBO JIEBATOK ITOCIIe 3amATol paBHO 2012. JIoKaXXuTe, 9TO caMo
yucyio uMeeT Buz 0,9...9..., TIe KOIUYECTBO JEBSATOK IOC/IE 3aIATON He
meHblie 2012.

81
5. Kakoe HauMeHbIIlee 3Ha4YeHKMe MPMHUMACT BRIpXKEHHE X + —~ TpH
MIOTIOKUTETBHBIX X?

KpaTKaiI TeopeTu4decCcKasa ClIipaBKa

HpI/I pemeHnu 3agaqd OBIBAIOT IOJIE3HBIMU IIOHATHE cpeaHero apmbMe-
TUYECKOI'O0 1 HEPABEHCTBO O CpE€JHEM apI/I(l)MeTI/I‘IeCKOM " CpeJHEM Ireo-
METPUIECKOM.

Ol'[peﬂeJIeHI/Ie. Cpeﬁ[HI/IM apI/I(i)MeTI/I‘-IeCKI/IM HECKOJIbKHX YHMCeJI Ha3bI-
BaeTCAd CyMMa 3THUX YHCeI, JleJIéHHasI Ha UX KOJIMYeCTBO.

CpefHUM TeOMeTPUIECKUM ITIOTIOXKUTENbHBIX YNCEN dy, ..., dj Ha3blBa-
eTcs yucno X/aj - ay.
HepaBeHcTBO 0 cpegHeM apudMeTHUIecKOM U cpeHeM IreoMeTpu-

YECKOM. Cpe()Hee apugbmemuuecxoe HECKOJIbKUX NOJIONCUMEJIbHbLX YU ceJl He

Gt ta
MeHblLe UX CpeOHe20 2e0MempuUecko20, m. e. —r = Yay .. -ay. Pa-

8eHCMBo 0oCmuzaemcst 8 MOM U MOJbKO 8 MOM CJlyude, kK020d 8ce UUCIA
pasHbL.
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ZlocTaToyHO YacTo BCTpevyaroTcs 3ajavu, rae TpebyeTcs HalTh Hau-
Gonbliitee (WM HavMeHblllee) 3HAYeHWe KAaKON-TNO0 BeJUYMHBL. B 3TOM
ciyJae pelleHHe ¢ HEOOXOJUMOCTHIO COAEPIKUT /IBE YACTH.

1. JlokasaTenbCTBO TOT'O, YTO BeJIMYMHA JOCTUTaeT IIPUBEZEHHOTO B OT-
BeTe 3HaYeHUA (0OBIYHO 3TO IMIPOCTO NIPUMED).

2. Jloka3aTeabCTBO TOTO, YTO 3HAYEHUE BEJUYUHBI HE MOXKET OBITh
6osbie (COOTBETCTBEHHO MEHbIIE) YKA3aHHOTO B OTBETE.

6.1. Cpeauee apudpmeTrudeckoe. HepaBeHCTBO O CpeHUX

ITpumeps! penieHus 3afaqd

1. JlokaxxuTe, 4TO cpefHee apudMeTHIECKOe JBYX HEPABHBIX UYHCEI

6oJIbIIIe MEHBIIEro YMCIa ¥ MeHbIe OOIbIIEr0 YKC/IA.

a+b b+b a+b _a+a
2 <z —bhn/H=>7;

Pemenue. I[Tycth a <b. Torga =a, 4TO

U Tpe6oBaIOCh 10KA3aTh.
2. Kakoe Haubosblilee 3HAUeHWE MOXKET IPUHUMATh IIPOU3BeZEHUE
ZIBYX TIOJIOKUTEJIbHBIX YHCEJI, €CJIU UX cyMMa paBHa 107?

Otser. 25.
Pemenne. O603HaunM gaHHbEe yuciaa a u b. Io yernoBuio a + b = 10.

a+b
Torga o HepaBeHCTBY O cpeAHUX v ab < 5 = 5, otkyza ab < 25. Ipu
a=b=5 paBeHCTBO JJOCTUTAETCS.
3. T[Ipou3BezieHYE TIOMOKUTENbHBIX YUCEN dq, dy, ..., d,, PaBHO 1. Jloka-

xkure, 90 (a; +1)(ay+1)...(a,+1) = 2".
Pemenue. [IpyMeHMM HEPaBEHCTBO O CPEAHMX K KaXKAOW CKOOKe:

1+a
s> /Toa, & 1+a,> 2@ Honyamm (1+a;)(1+ay)...(1+a,) >

=2./a;-2/a;-...-2,/a, =2",/a,a,...a, = 2", 4T0 U TpebGOBAIOCH JOKA-

34aThb.

4. JIse xomanzabl KBH y4acTByIOT B UI'pe M3 YEeTBIPEX KOHKYPCOB. 3a
KaXXZIbI KOHKYPC KaXKZBIM M3 LIeCTU CyZel BBICTaBIAET OIeHKY — Ilejloe
YuCeio OoT 1 710 5; KOMIIbIOTED HAXOAUT cpefiHee apudMeTHIECKOe OIIEHOK
3a KOHKYPC U OKDYIJIIET €ro C TOYHOCTBIO ZI0 JAeCATHIX. Ilo6eauTesnhb
OTIPEZIENIAETCS TI0 CyMME YEThIPEX TONMYYeHHBIX KOMIIBIOTEPOM 3HAUEHUU.
MokeT 1 oKa3aThCs, YTO CyMMa BCEX OILIEHOK, BBICTABJIEHHBIX CYAbSIMU,
y MpOUTpaBIllei KOMaHZbI 6OJIbIle, YeM Y BHIMTPABIIEH?

Pemrenue. ITycTh OIeHKU CyZied [l TIEPBOYM KOMAHZBI 32 KAXK/BIM U3
TIePBBIX TPEX KOHKYPCOB — 3; 3; 3; 3; 3; 4, 3a yeTBEPTHIA — 3; 3; 4; 4; 4; 4,
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a Zi71s1 BTOPOM KOMaHZBI 3a Bce KOHKYpChl — 3; 3; 3; 3; 4; 4. 3HaueHus, 1o-
JlydeHHble KOMIIBIOTEPOM /JIJIA1 IepBOM KoMaHzbl, — 3,2; 3,2; 3,2; 3,7. 3Ha-
YeHWs, TOIyd9eHHble /i BTopou, — 3,3; 3,3; 3,3; 3,3. IlepBasg komaHza
mobeawma co cuérom 13,3 :13,2. [Ipu 3TOM CyMMa OIIeHOK, BRICTABJIEHHBIX
CyZbAMU IIepBO KoMaHze, — 79, BTopoi koMmaHzae — 80.

OTBeT. TaKoe MOXKeT CIIYyYUTBCA.

5. B BepminHax 100-yrosbHUKa pacCTaBjIe€Hbl YUCIA TaK, YTO KaXK0e
PaBHO cpefHEMY apuUpMETHYECKOMY CBOMX coceZeil. JJoKkakuTe, 4TO Bce
OHMU PaBHBI.

Pemenue. PaccMoTpuM HauMeHbIlee U3 Bcex yncesn. OHO paBHO cpef-
HeMy apudMeTUIeCKOMY CBOUX coceZiel, KaXkZioe U3 KOTOPBIX He MeHbIIIe
HETo, HO TaKOe MOXET OBITh TOIBKO B TOM CJIydae, eCIM COCeJHUE YHCIa
PaBHBI JaHHOMY. TakuM 06pa3oM, COceIHUE YHCIa — TAaKXKe HaMeHbIIre
13 BCEX YHCeJsI, a 3HAYUT, U UX COCeY UM paBHBI. [Ipofomkas 3To paccyx-
JleHre, MBI JJOKaXXeM, 4TO BCe 4Kcia B BeplinHax 100-yronpHUKa paBHEL.

HO,Z[I‘OTOBI/ITEJIBHLIQ 3azadyu

1. JTokaXKuTe, 4TO JJIsl JIIOOBIX YHMCEN X, Y BBITIOTHIETCS HEPABEHCTBO
2 2
x“+y
2 ZXy.

2. rZ[OKa)KI/ITe, 4qTO AJiA JII060r0 ITOIOKUTEILHOIO YKCJIA d BBIIOJTHAETCA

1
HEPaBeHCTBO a + — =2.

3. JlokaxuTe, 4TO [JisA JIOOBIX HEOTPULIATETbHBIX YUCET X, Y, Z, L BBI-

xX+y+sz+t
IIOJIHAETCA HEPABEHCTBO yT = 41/ Xxyzt.

4. JToKaXXUTe, UTO JJIsI IFOOBIX MOJIOXKUTETHHBIX YHCEJ X, Y BBIIOTHIET-
1,1 4
Csd HEPABEHCTBO — + — = .
X Yy O x+y

5. JlokaxXxuTe, 9TO JJIs1 JTFOOBIX HEOTPUIIATEIbHBIX YHCEI X, ¥, Z BBIIIOJ-
HsAeTcsa HepaBeHCTBO (x + y) (y +2) (z+x) = 8xyz.

6. JlokaxxuTe, ITO s TFOOBIX HEOTPUILIATETHHBIX YHCEI X, ¥, Z BBITIOJ-
x , Y, z
HseTCA HEPaBeHCTBO — + = + = > 3.
y x x
7. V3BecTHO, 4TO NpOM3BeZeHHe JBYX IIOMOXKUTEIbHBIX YMCesl pas-

HO 16. Kakoe HanMeHbIllee 3HaYeHE MOXET IIPpUHUMATDh UX CYMMa?

8. MokeT s cpesHee apudmMeTrrdeckoe 10 IeNbIX YMCEN PABHITHCS
566,237
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9. Cpeznuii poct mectu Apy3eil— 1,2 M. PocT camoro HU3KOTo u3
Hux — 1,1 M. KakoB cpejHUI pOCT OCTaJIbHBIX IIATU?

10. Cpeanuii BO3pacT OAUHHAAIATH UTPOKOB GyTOOTBHONM KOMaH/bI —
22 roza. Bo BpemMsa MaTya OZIUH U3 UT'POKOB IOJIY4YW/I TPAaBMY U YILIEI C II0-
si1. CpeHUM BO3pacT OCTaBIIMXCA Ha T0Jie UTPOKOB CTaJl paBeH 21 rogy.
CKOJBKO JIeT GpyTOOTUCTY, TOMYIUBIIIEMY TPABMY?

11. B copeBHOBaHUU y4acTBoBaiu 50 cTpeskoB. IlepBriii BoIOWT 60
OYKOB; BTOpOH — 80; TpeThii — cpesiHee apudpMeTHIecKoe OYKOB MEPBIX
[BYX; YeTBEPTHII — cpefiHee apudMeTUIecKoe OYKOB IIEePBEIX TPEX. Kak-
[BIN CJTeAyIONUI BEIOWI cpefHee apudMeTUIeCKOe OYKOB BCEX MPEBIAY-
mux. CKOIBKO OYKOB BBIOWI 42-11 CTPETOK?

12. TlpousBezseHUE MOIOKUTENbHBIX YACEN A, do, ..., d, PaBHO 1. Jlo-
KQKUTE, YTO UX CyMMa OOJIbIIle WK PaBHA N.

OCHOBHBIE 3a/la4U

1. JlokaXkuTe, 4TO 1A TFOOBIX YHCEI X, Y, Z BEITIOHACTCS HePaBEeHCTBO
X+ y*+22 = xy+yz+ax.

2. AOKa)KI/ITe, YTO AJIA JIIO6I)IX quces X, Y, Z BBIIIOJIHAETCA HEPAaBEHCTBO
x*+yt et > xyz(x+y +2).

3. JlokaxxuTe, 4TO A/Is1 TOOGOTO HEOTPUIATETLHOTO YHC/IA X BBIOTHA-
eTcsl HepaBeHCTBO 3x° +4 > 6x2.

4. CpenHee apudMeTHUYECKOE JAECATH Pa3IUYHBIX MOJOKUTETHHBIX
LeNbIX urcen paBHseTcsa 10. YeMy MOXKeT paBHATHCSI Hauboblllee Cpeau
STHUX YUCEeJ?

5. Ha maxmaTHOH ZIOCKE pacCTaB/IeHbl YMC/Ia, IPUYEM YHUCIO B KAKIOM
KJIETKE PAaBHO CpeAHeMYy apupMeTHUYeCKOMY YKCET B COCEIHUX KIETKaX
(KIeTKY Ha3BIBAIOTCS COCEHUMU, €CJIM Y HUX €CTh 00las CTOpOHa, Tak,
HaIMpUMED, ¥ YIVIOBOM KJIETKHU €CThb IBE COCEAHUX KIETKU). JIOKa)KUTE, ITO
BCe 4YKC/Ia paBHEL PelvTe 3a/ia4dy, eCIM U3BECTHO, YTO YKCJIA a) HATypasib-
HblE; 0) IIesIbIe.

6. JIoKQXXWTe, YTO €CIM CyMMa JIBYX MOJIOXKUTETbHBIX Yrcesn GUKCUPO-
BaHa, TO IPOU3Be/leHNEe TeM OOJIbIIe, YeM OJIVDKe APYT K APYTY OHU PacIio-
JIOXXEHBI Ha KOOPAUHATHOM OCH.

7. CpeHUM poCT mATH 6ackeTOOMUCTOB paBeH 195 cM. Kakoe Hanbosb-
Iiee KOJIUYECTBO U3 ITUX UT'POKOB MOXKET UMETb pOCT HIbkKe 191 cm?
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8. Hatiznte Hambosblllee HATypaJabHOE YUCIO, KaK[as HeKpauH:sd
1udpa KOTOPOTO MeHbIIe cpefHero apudpMeTHIeCKOro COCeJIHUX C Hel
uudp.

9. Ha mocke HamucaHo 6osee 40, HO He 6osnee 48 11enbix yucen. Cpea-
Hee apudMeTHIECKOe 3TUX 4yhcesn paBHO —3. CpezsiHee apudMeTHIECKOe
BCeX IOJIOKUTETbHBIX U3 HUX YHCeN PaBHO 4, A cpeZiHee apudMeTHIECKOe
BCeX OTpULATeNbHBIX M3 HUX PaBHO —8.

a) CKOJIbKO YHCes HallMCaHO Ha JocKe?

6) Kakux urices GosbIie: MOMOKUTETbHBIX WJIN OTPUIATENbHBIX?

B) Kakoe Hambosblllee KOJIWMYECTBO IIOJIOKUTENbHBIX YKCET MOXKET
OBITH CpeAU HUX?

6.2. HepaBeHCTBa U OLIeHKU
IIpumeps! pelieHusd 3aza4d

1. Yro 6omprme: 5 wmu 4°3?
Pemrenme. Umeem 5% < (5%)'° < (27)'° <2106 =453,

230

2. Jloka)xuTe, 9YTO YHCII0 cocTouT a) MeHee 4yeM u3 11 mudp; 6) 60-

nee yeM U3 9 1uodp.
Penrenme. 3TO ciefyeT U3 HEpaBeHCTB 10'° > 810 =230 = (1024)% >

3
> (10%)”=10°.
ITogroroBuTeIbHBIE 3a4a4U
1. HalizuTe Bce nmapsl HaTypaabHBIX YMCell, YAOBIETBOPAIOMINX Hepa-
BEHCTBY X +y <3.

2. HaiizuTe Bce Imapsl Le/IBIX YKCeNI, YAOBIETBOPSIONINX HePABEeHCTBY
x> +y?<2y+3.

3. Uro 6ombmre: 23%0 pm 32007

4. Yto 6ompmre: 240 ymm 3282

5. Yto Gombmre: 2100 4 3190 yyyryy 42007

6. Uto Gombire: 1234567 - 1234569 wmu 12345682?
7. Yto 6onbure: 101! wru 511012

8. JlokaxuTe, 4TO IPpH JI060OM HATypaJbHOM 1 > 2 BHINOMHAETCA Hepa-
BeHCTBO N2 >n+1.

9. Pemure B II€/IBIX YMCIaX HEPaBeHCTBO {/ x3 —5x —3 < 6 — x.
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10. Hatigute Haubosblliee 1e10€e X, YZ0BJIETBOPsAIOIIlee HEPABEHCTBY
3.2 pox <1,

OCHOBHBbIE 3a/la4YU

1. JlokaxkuTe, 94TO uMcI0 26'° cocTouT MeHee yeM u3s 24 1udp.
2. Cxonbko nudp B uncie 2100?

3. Yto 6ombire: 31 wiu 1714?

4. Haiinure Haubosbiiee u3 yncen: 590, 671, 790, 88>,

1 1 1 1
5. Jlokaxkure, 9To 5 +——§+...+%——+_ =

100
6. HalizuTe Bce Takue BellleCTBEHHbIE 3HAYEHUA X, YTO HAUOOJbIIee
2x+17 3x+41
10 > PaBHO ——%—.

nesoe 9mcio, HeE IIpEeBOCXoAIIee

7. Permure ypasHenue 2" =2n +1.

8. HaiiguTte Bce HaTypaJIbHbI€ 49HC/Ia n, YAOBJIE€TBOPAIOIINE HEPABEH-

CTBY
2008[n1/10042+1] > n[20081/10042+1].

9. HaﬁﬂHTe BCE€ ITapbl LIEJIbIX YN CEJI, YIOBJIETBOPAIOIINX CUCTEME HEPA-
BEHCTB

2x?+2y*+24x—28y +167 < 0,

x+2y < E

10. MacTep genaeT 3a 1 4ac 1eyioe YUCIO AeTanel, 6onbliee 5, a ero
Y4eHUK — Ha 2 feTanu MeHblle. OJUH MacTep BBIIOTHAET 3aKa3 3a Ije-
JIO€ YKCJIO YacoB, a ZiBa ero yuyeHuka (paboTarolux ¢ OAUHAKOBOM CKOPO-
CThI0) — Ha Yac 6bicTpee. CKOMBKO ZleTanell BXOAUT B 3aKas?



§ 7. IlocnemoBaTeIbHOCTH U IPOTPECCUM
JluarHocTudyeckasa padora 7

1. Yemy paBHa cymma TepBbIx 20 WieHOB apudpMeTHIeCcKOU mporpec-
CUH, eci CyMMa WIEHOB 3TOU Iporpeccuul ¢ HoMepaMH C JeBATOrO II0
JBeHaAnaTeId paBHa 10?

2. CyMMa 4eTBIPEX MePBBIX WIEHOB apudpMeTHIeCKOH IIPOrPeCCUU paB-
Ha 56, a cymMma 4eThIpéx nocnesHux — 112. HalizimTe KOMMYecTBO eé die-
HOB, €CJIU TTePBBIA WwieH paBeH 11.

3. Haligure cymMy BceX TPEX3HAUHBIX 4YHCesI, KOTOPbIe MpU JieJIleHUU
Ha 9 aioT B ocTaTKe 4.

4. IIeMy MOXET paBHATbCA 3HaMEHATE/Ib HEITOCTOSHHOM reomeTpuve-
CKOM Iporpeccuu, eciau IepBbIie eé TPU WIC€HA ABJIAIOTCA IIEPBBIM, CE€Ab-
MBIM U IIATHAAIATBIM YI€HaMH apH(i)MeTH‘ieCKOfI nporpeccm/l?

5. Haiigute TpéxaHauHOE YHCIIO, eciu ero nudpsl 00pasyroT reoMeT-
PUYeCKyI0 IIPOrpeccuio, a IUPPhl YHCIa, KOTOpOe MeHbIIe JaHHOTO Ha
400, — apudMeTHIECKYTO.

KpaTKaﬂ TeopeTUYECKaA CIIpaBKa

Apugmemuueckas npozpeccus

Omnpegenenue. ApudmeTdecKast IPOrPeccusi — IOC/Ie0BaTENbHOCTD,
3a/laHHas CJIeyIoIuM ob6pa3oM: a; =d, d,, = d, + d, tae n € N. Yuc-
s0 d € R Ha3BIBaeTCsA pa3HOCTBIO apudMeTyecKkoii mporpeccuu. (ToBopAT
TaKKe, YTO HECKOJIbKO YHcesl 00pasyoT apudMeTHYecKyIo IPOTPeCcCUIo,
€CJIN OHU SBJIAIOTCA TOC/IeZ0BATENbHBIMU WIEHAMU HEKOTOPOH IOCIIeZO0-
BaTeIbHOCTU — apudMETUIECKOM TIPOTPECCUN.)

dopmysa n-ro wieHa apupMeTUIECKOU nporpeccuu: a,=a,;+(n—1)d.

dopmysa CyMMBI N TIEPBBIX WIEHOB apubMeTHIEeCKOMN IIPOTPECCUU:

a;+a, 2a,+(n—1d
S, = 5 = 5 ‘n
Teomempuueckas npozpeccus

Omnpepenenue. [eomeTpuyecKkas Nporpeccusa— IMOCIe0BaTeIbHOCTD,
3a/laHHas PeKyppeHTHO cieayoomuM obpasom: b; =b, b, = b,q, e
neN. Yucio q € R, g # 0, Ha3pIBaeTcs 3HaMeHaTeJleM FeOMeTPUIECKOHN
IIPOT'PECCHM.
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®opmyna n-ro YieHa reOMeTpHYECKoii mporpeccuu: b, =b; -q" L.
dopmyra CyMMBI 1 TEPBBIX WIEHOB FeOMETPHUYECKOl Tporpeccuu (IIpu

1-q"
1):S,=b;- .
q 7£ ) n 11— q
Xapaxmepucmuueckue cgolicmea apugpmemuueckoll u 2eomempuueckoll

npozpeccutl

[TocenoBaTebHOCTD ABAETCA apudMeTHUeCKo mporpeccueil Toraa
U TOJIbKO TOTZA, KOIZla KaXK/bli e€ WwieH HadyuHas cO BTOPOro paBeH cpef-
HeMy apudpMeTHIeCKOMY COCeJHHUX, T.e. AJi Jtoboro n €N, n = 2 BEIIOI-

an—l + an+1
HAETCA PaBEHCTBO d,, = T
B YaCTHOCTH, TpU YUCaa a, buc o6pa3y10T apI/I(i)MeTI/I‘IeCKYIO mporpec-
a+tc
CHIO TOI'Zla XU TOJIBKO TOrZia, Koraa b= T

Tpu HEHyJIEBBIX YUCIA d, b, ¢ 06pa3yloT reOMeTPUIECKYIO ITPOTPECCUTO
(MMeHHO B TaKOM IOpsAZKe) TOT/A U TOJIBKO TOTZA, Korja b®>=ac.

ITpumeps! penieHus 3afaqd

1. Hatizute cymmy nepBeIx 20 uleHOB apudMeTHIecKol IIporpeccuy,
€CIv a9 +aq; =4.

Pemenue. 3aMeTUM, YTO Ao+ dy; =dg + a1y =Ag+a13=...=a; + dy,
TakuM ob6pasoMm, S, = (a;¢+a;;) - 10=40.

Mo>KHO OBLIO PEMUTD 3Ty 3aZady U APYTUM CTAHAAPTHBEIM CIIOCOOOM:
BBIPA3UB a;, U dy; Yepe3 MEePBHIN WIeH IIPOrPeCcCUy d; U pasHoCThb d, I10-
JIY9UM, 9TO dqy+a;; =2a; +19d =4. B To e Bpemsa 110 GpopMysie CyMMBI
20, +19d ; 194 50=40.

2. B apudpmMeTHIECKO TPOTPECCUU YeTBEPTHIN WieH paBeH 1. [Ipu Ka-
KOM 3HaY€HUU PA3HOCTU NPOU3BEAEHNEe BTOPOTO U CEAbMOTO WIEHOB Oy-
JleT HauboIbIIUM?

Pemrenue. O603Ha4MM pasHOCTH nporpeccuu yepes d. Torza

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

apudMeTHIeCKOH Iporpeccuu Sy, =

KsagpaTtuunasa ¢ynxuua f(d) = —6d? +d + 1 gocTuraeT HauGOMbIIETO

3HAYEHUS II I/Id—l
pud=75.

1
OTBeT. 12

3. Tom Coiiep kpacwi 3abop AnuHON 105 MeTpoB, IPUYEM /JieHb 32
JHEM JJIMHA BBIKPAIIEHHOW 3a OWH JeHb YacTy 3a60pa yMeHbIIazach Ha
OZIHy U Ty K€ BEJINYMHY. 3a CKOJIBKO AHeH 6BUI IOoKpaleH 3a6op, eciu 3a
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nepBble Tpu AHA ToM BBIKpacui 36 MeTpoB 3a60pa, a 3a MoCIeAHNE TPU —
TOJIBKO 27 MeTpPOB?

Pemenne. [Tycts ToMy mOHaZOOWIOCH HA TIOKPACKy N AHEH U B [ieHb
¢ HOMepoM k OH IIOKpacwi a, MeTpoB 3abopa. Ilo ycroBuio yucia q; 06-
pasytot (yOpIBaromyto) apudMeTUIeCKyIO IIPOTPECCUIO.

3aMeTHM, 4TO aq +a, =d, +d,_1=d3+d,_,, a I10 YCIOBUIO

a;+a,+as+a, ,+a, +a, =36+27=63.

Orcroza crenyert, uto a; + a, =21. [To dpopmyse cyMMBI WIEHOB apudpme-

a,+a,

TUYECKOH IIpOrpeccuu S, = 5

OTtBerT. 10.

-n=105, otkyza n=10.

4. MoryT qu yucia 2,3 u 17 6bITh wieHaMu (He 06s3aTeNbHO Moce-
ZI0BaTeJIbHbIMH) OJHOMN reOMeTPUYeCKON IIPOrpeccuu?

Pemrenue. Ecnu 651 Takas IPOTpeccHsi CyLECTBOBAA, TO UMEIU Obl
MecTo paBeHcTBa3=2-q"u17=3- qk TIPY HEKOTOPHIX k, n €N, a 3HAYUT,

3 k 17\" k+n k n
5) =7 & 3T =21.17", 9TO HEBO3MOXXHO (XOTsI 6Bl TOTOMY, UTO

JileBast 4acTh HeUYETHOe YUCIIO, a IIpaBas — YETHOe).
5. Jlana apudmeTHdecKas MPOrpeccus ¢ IEPBBIM WIEHOM 1 M pasHO-
cThIO 2. JIOKaXXWTe, 4TO YMCJIO
1 1 1
+ +...+
Jyatiya, o Ja+Ja Vot /@iy
ABJIAETCA LEeJIBIM.

Peinenue. Vimeem
1 1 1

- tot——r——==
GG GG VT
VTG ST VGG T T

ay—a az —a Q41— dgo
G VE | VG- VT~ T _
= + +...+ =
d d d
_Vaa—Ja _ J/81-V1 —4
a d o 2 -
6. Hailigure HanOOJBIIYIO Pa3HOCTb apUPMETHYECKOH IIPOIPECCHUH,
CpeZy WIEHOB KOTOPOH ecThb Yucia 17> 15 U %

Pemrenue. O603HauMM pasHOCTh apuMETHYECKOH Iporpeccuu de-
pes d. ITo ycoBUIO A7 HEKOTOPBIX umcel 1, k € N UMeloT MecTo paBeH-

CTBa
1 1 2

15 17~ 17-15 3151315 — 4
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cjIe40BaTeJIbHO,

n 13 2

o2y d= .

k 17 15-17-n
W3 TMOCJIEAHETO paBE€HCTBA CJIEAYET, YTO 3HAYEHNE d 6y;[eT HaUOOIBIINM
IIpyU HAaUMEHbIIEM 3HAaYE€HUHU N, a4 3 IIEPBOI'0 paBEHCTBA CJIEAYET, YTO HaU-

MEHBIIUM 3HadeHueM n asiaderca 13 (ubo n genurced Ha 13). Ciaegosa-

TEJIbHO, Haubosbllee 3HayeHue d = HETPYLLHO 3aMETUTb, 4YTO

2
13-15-17°
IIPY 5TOM JlaHHbIE YUCJIA AeHCTBUTENBHO OYAYT ABMATHCA WIEHAMU apud-

MeTHUYeCKOH IIPOTPeCCUH C 3TOHM Pa3HOCTBIO U a4 = 17
7. /lBa TIOJIOXKUTENbHBIX HEPABHBIX YHCJIA ABJIAIOTCA IEPBBIM U Tpe-
TBUM WIeHaMH HEKOTOPOH aprudMeTUIECKOHN MPOTPECCUY, U OHU Ke SBJIA-
IOTCS IEPBBIM U TPETHUM WieHaMU HEKOTOPOU reOMeTPHUIeCKON ITporpec-
cuu. Y KaKOH U3 3TUX IPOTPeCCUi CyMMa IEPBBIX TPEX WIEHOB OobIIe?
OTBeT. y apudMeTUIeCcKOu.
Pemenne. O603HauMM JaHHbIe YKcaa a U b. [1o XxapaKTepUCTHIECKUM
CBOHCTBAM IIPOTPECCUM BTOPOU WieH apudMeTUIeCKOU MPOrpeccuu pa-

BeH azib, a BTOPOIl WieH reoMeTpUdecKoil mporpeccuu paseH v ab. ITo
HEPaABEHCTBY MeXJy CPeHUM apuMeTUIECKUM U CPeJHUM reoMeTpude-
CKUM (CM. TEOPETHYECKYIO CIIPABKY) # > +/ab, ecu a #b. Otcioza ce-
ZyeT (Beab MEPBBIM U TPETUM WIEHBI IIPOTPECCUI COBMAIAIOT), YTO CyMMa
WIEHOB apudMeTUIeCKO IPOrpeccuu OOJIbIIeE.

8. Paznuunble yucaa a, b u ¢ (B yKa3aHHOM IMOpsifKe) 06pasyloT reo-

METPUYECKYIO IIPOI'PECCHUIO, a YHUCIA (B TOM ’Xe TIOPSA-

. a+1> b+1° c+1 N
Ke) — apudmeTrnyeckyro. Haligure cyMMy WwieHOB apudMeTrndecKoH mpo-

I'PECCUU.
Pemenune. [1o XapaKTepUCTUYECKOMY CBOMCTBY apUpMeTHIeCKO Mpo-
I'peccuy BepHO pPaBeHCTBO

1 1 1 1 a—>b b—c

b+1 a+l c+1 b+l & a1 cr1
0603HaYMM 3HaMeHaTelb JaHHOW B YCJIOBUU reOMETPUYECKON MpOrpec-

b
CHUHM Y€pe3 g U IOACTAaBHM B 3TO PaBEHCTBO 4YHCia a = a nc= bq HOJIY‘{I/IM

S

bj’; = Zg—;?@b(l—%)(qb+l) :b(q—l)(2+1) N

S

_ b(g—1){b+q
(:)b(q 1)q(qb+1) _ q( )
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OTKyZia ¢ YI€TOM HepaBeHCTB q 7 1 u b # 0 cieayer, uto gb+1=b+q <
< (@—1)-(b—1)=0, a 3sHayuT, b =1 1 UckoMas cymma apupmMeTHrye-

o 3 3
CKOM Iporpeccuy paBHa S = Pri- 2

9. IllecTp MPOCTBHIX YHUCET SABJIAIOTCA IOCAEAO0BATENbHBIMU WIeHAMU
BO3pacTarolell apupMeTHIECKON mporpeccud. JJIOKQKUTE, YTO Pa3HOCTh
aTou mporpeccuu He MeHee 30.

Pemenue. [IpeAnonoXxum, 4To pasHOCTb IIpOrpeccuy HedéTHa. Toraa
B 3TOH mporpeccru 6yAeT KaKk MUHUMYM TPU YETHBIX YHMCJIa, YTO HEBO3-
MOXKHO. AHAJIOTMYHO €CJIM Pa3HOCTh IIpOrpeccuu He KpaTHa 3, TO B 3Ty
MIPOT'PEeCcCcUio BXOJAT KaK MUHUMYM JBa 4YHCIa, KpaTHble TPEM. 3HAUUT,
pasHOCTb IIporpeccuy KpaTHa 2 u 3, T. e. kpaTHa 6.

Ecnu pasHocTh Iporpeccuy He KpaTHa 5, TO B Hel ecThb 4WieH, KpaT-
HbIt 5. Torza 3To npocto uuciao 5. Ecau 5 — nepBhlii WieH Nporpeccu,
TO CpeJy OCTaBIUIMXCA 5 YIEHOB €CThb elllé OAUH wWieH, KpaTHBIA 5, 4To
HeBO3MOXHO. Eciiu ke 5 He ABJAeTCA MepBbIM WIEHOM, TO IepBBIA WieH
OyZeT oTpulaTeNbHBIM, N60 paHee OKAa3aHO, YTO PA3HOCThH NPOTPECCUU
He MeHbIIe 6.

Urak, pasHOCTh Iporpeccuu KpaTtHa 5 u 6, T. e. kpatHa 30, a 3HAYUT,
He MeHee 30.

WHTepecHo, 4To mporpeccus 7,37,67,97,127,157 cocTouT u3 mpo-
CTBIX YUCEI.

IMoaroroBUTE/IbHBIE 3aAa4U
1. JlaHa apudmMeTHUecKas IIPOrpeccys C IepBbIM WIEHOM 2 U pa3Ho-

cThio —3. HaiizuTe necaThIll WieH 3TOM NpOrpeccuy U CyMMy IepBBIX Jle-
CATU €€ YWIEHOB.

2. Bropoii wieH apudmMeTHieckoil mporpeccruu paseH 5. Hatizure cym-
My II€PBBLIX TPEX YIEHOB IIPOI'PECCHUH.

3. B apudmMeTHIeCKON MPOTPECCHU d,y = 30 U as, = 20. Haiiaure as.

4. CymMa IepBbIX JeCATH WIEHOB reOMeTpUYeCKOM Iporpeccuy paBHa
1023, a mepBbIit WieH paBeH 1. HaliimTe 3HaMeHaTeNb IIPOTPECCHUU.

5. TpeTuii WwieH reoMeTpu4ecKol Iiporpeccuu paseH 4. Halizure npo-
u3Be/leHre MePBhIX MATH YWIEHOB IPOrPECCUM.

6. Hatizute mecTtoil U JecATBIM WieHBl BO3pacTalolllell reomeTpuye-
CKOU TIPOTPEeCcCHH, ecIy UX CyMMa paBHa 16, a mpou3Be/ieHUe YeThIpHA-
JIIaTOTO ¥ BTOPOTO WIEHOB 3TOU Iporpeccruu paBHO 60.
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7. CymMMa IATOTO U JIEBATOTO WIEHOB I'€OMETPUYECKOU MPOrpeccuu
paBHa 7. HalizuTe cyMMy WX KBaZIpaTOB, €CJIU IIPOU3BEJEHUE IIECTOTO
¥ BOCBMOI'O WIEHOB 3TOU IIporpeccuy paBHo 12.

8. HaﬁﬂI/ITe HaI/I60fH:>].HyIO 13 CyMM II€PBLIX 1N WIECHOB IIPOrpeCCrH, €CiIin
a, = 78, as = 70.

9. Cymma Tpéx yuces, 06pasyoux apudMeTUIecKyo IPOrpeccuio,
paBHa 12. HaiiguTe Haubosblliee 3HaYEHIE TPOU3BEEHUS STUX YHCE.

10. MoryT 1 1udphl IPOCTOTO TPEX3HAYHOTO YKCIA 0OPA30BHIBATH
apubMeTHIECKYIO IPOTPECCHIO?

OcHOBHBbIE 3a/la49U

1. Kaxxgoe u3 umcen 7,8,9,10,11, 12,13, 14, 15 yMHOXalOT Ha Kax-
noe u3 yucen 3,4, 5,6, 7, 8 v mepes; KAXKABIM U3 MTOJyYeHHBIX TTPOU3BE/e-
HUM MPOU3BOJIHHBIM 06pa30M CTaBST IUTIOC WK MUHYC, TIOCJIE YeT0 Bce 54
TIOJTyYeHHBIX Pe3y/IbTaTa CKIAABIBAIOT. KaKyl0o HaWUMEHBIIYIO IO MOZYJTIO
¥ KaKyl0 HaubOJBIIYI0 CYMMY MOXHO TIONYYUTh B UTOTE?

2. MoryT i1 uncia 1, v/2 1 +/3 6bITh wieHaMu (He 0643aTeIbHO TI0CIe-
JIOBAaTeIBHBIMU) OZJHOH apu(pMeTHIECKO IPOrpeccru?

3. B apudmerndeckoii nporpeccuu a, = —85, a;9 — eé mepBbIi 1oJ0-
JKUTENbHBIN wieH. Kakve 3HaUeHUs MOXKeT IPUHMMAaTh Pa3HOCThb IIporpec-
cun?

4. B apudmeTHIecKoi mporpeccuu NATHN WieH paseH 2. [Ipy kakoMm
3HaYeHUU PAasHOCTU IIPOrPECCUM CyMMa BCEBO3MOXKHBIX ITONAPHBIX IIPO-
M3BeZIeHNH 4eTBEPTOro, Ce[bMOI'0 M BOCBMOI'O WIEHOB IIPOrpeccuu OyzeT
HauMeHbIIen?

5. Haiizute BceBO3MOXKHBIE 3HAYEHUS d, ITPU KOTOPBIX yuciIa 2+/2a,
—8, 3/ 8a ABNAITCA, B HEKOTOPOM IOPAJKE, [I0C/Ie0BaTeIbHBIMU YleHa-
MU apubMETUIECKOHN TTPOTPECCUH.

6. OTHOIIIEHHEe CyMMBI MTEPBBIX TPEX WIEHOB BO3pacTalollel apudme-
TUYECKOU MPOIrpeccuu K CyMMe e€ MOoCIeIyIoNX CeMHU WIEHOB paBHO 7 : 3.
Haiizute pasHOCTb IPOrpeccuu, ecii U3BECTHO, YTO y He€ UMeroTcd JiBa

7

COCE/IHUX 1IeHa, TPOU3BE/IeHIE KOTOPBIX PABHO — 7.
7. CymMMa MoAy/el 4ieHOB KOHEYHOH apupMeTHdecKol Iporpeccuu
pasHa 100. Ecit Bce e€ wieHB! YBEIMUUTH HA 1, TO CyMMa MOZYJIEeH die-
HOB TIOJTyYeHHOU mporpeccuu OyzeT Takke paBHa 100. Kakue 3HayeHUs
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TIPU 3TUX YCJIOBMAX MOXeT MPMHUMATh BequurHa n’d, rae d — pasHoCTb
IIPOI'PECCUH, a N — YUCJIO €€ YIEHOB?

8. O6o3HaumM dYepe3 S, CyMMy IEPBBIX N WIEHOB HEIIOCTOSHHOU
apudmeTHdeckoil mporpeccur. Halizinute Bce mporpeccuu, Ay KOTOPBIX
IpU Bcex n, k €N BBIIONHAETCA PaBEHCTBO S, * S, = S,

9. JlJoKa)kuTe, YTO CYIIECTBYIOT apudMeTUIeCKe IPOrPeCCUU TIPOU3-
BOJIBHOU JIMHBI, COCTOSAIINE U3 MTOTIAPHO B3AMMHO IIPOCTBIX YHCEJL.

10. Tpu uucira, cymMMa KOTODHIX paBHa 12, obpasylT apudmeTu-
YeCcKylo Iporpeccuio. ECIM BTOpoe YHCIO OCTaBUTH 6e3 H3MeHEHUf,
a TepBOe U TPeTbe YBEIWYWTh Ha 1, TO MOIy4UTCA reoMeTpudecKas
nporpeccus. Haiizure oty yucia.

11. TeomeTpuyeckas Imporpeccus ¢ OTpULlaTeNbHON CYMMON COCTOUT
13 YEeTHIPEX WIEHOB. BEIOPOCHB 13 Heé BTOPOI WIeH, MBI IIOJYIMM BO3pac-
TAOUIyI0 apuPpMeTHUecKyIo Iporpeccuio. HaliinTe sHaMeHaTelb HCXOJ-
HOH TreOMeTPUYEeCKON MPOTPECCHH.

12. Tpu NONOXKUTETHHBIX YHC/Ia 00Pa3yIoT BO3PACTAIONIYIO apudMeTH-
YecKylo nporpeccuto. Ecim cpegHee U3 HUX yMeHbIIUTh Ha 40%, TO IOJIy-
YUTCA reoMeTpUdecKas IIporpeccus, cyMmMa KoTopod pasHa 39. Haiigure
3TH YUCIIA.

13. Haiizute Bce cocToAllMe He MeHee YeM U3 TPEX IMPOCTHIX YUCE
apudMeTHIecKye IPOrpeccuy ¢ pasHocThio 10.

14. Hatizute Bce BO3pacTalolllie KOHEYHBIE apupMeTHYecKHe Ipo-
Ipeccry, KOTOPbIE COCTOAT U3 IIPOCTBHIX YKCeI M ¥ KOTOPBHIX KOMUYECTBO
YIEHOB 60JIbllle, YeM Pa3HOCTh IIPOIPECCUU.

15. Jloka)KkuTe, YTO IOC/IeZ0BATENHHOCTh, CyMMa N IEPBBIX WIEHOB KO-
Topoi 3azaérca dopmynoit S, =3" — 1, ABIsETCA reOMETPUIECKON TIPO-
rpeccuen.

16. V13BeCTHO, YTO TEPBBIH, ECATHIN U COTHIN YWIEHBI T€OMETPHUYECKON
IIPOT'PECCUH SBJIAIOTCA HATYPAIbHBIMU YUCIaMU. BepHo sin, 94T 99-1 WwieH
3TOM MPOTr'PECCUH TAKXKE ABJIIETCS HATYPAIbHBIM YHCIOM?

17. CafoBHUK, IIPUBUB YEPEHOK PEJKOTO pPACTeHMs, OCTaBAET ero
pacTH ZBa rojia, a 3aTeM eXXerofHo 6epeT oT Hero 6 yepeHKOB. CKOJIBKO
pacTeHUH U CKOJIbKO YePEHKOB Yy Hero OyzeT depes 12 iet?

18. Cymma mectHaznaTtu yrces pasHa 0,5. VI3BeCTHO, 4YTO CyMMa JItO-
ObIx 15 M3 HUX MOJIOXKUTENbHA. Kakoe HauMeHbIIee IeI0€ 3HAYEHNE MO-
JKeT MPUHUMAaTh HaMeHbIIIee 13 STUX YUCENT?
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19. Bce wieHBI TOC/IeA0BATEIBHOCTH ABJIAIOTCA HATYPaJIbHBIMU YKCIIa-
Mu. Kaxxablil WwieH 3Tol MoC/IeZoBaTeIbHOCTH HaulHasi CO BTOPOTO MO0
B 11 pa3 Goblite, 1160 B 11 pa3 MeHblIie npeabiayinero. Cymma Beex die-
HOB II0C/IEZ0BATEIBHOCTU paBHa 2231.

a) MoxeT i1 [ToC/IeZloBaTeIbHOCTh COCTOATD U3 2 WIEHOB?

6) MoKeT 1 oC/IeI0BATENbHOCTD COCTOATD U3 3 WIEHOB?

B) Kakoe HauboJbliiee KOJTUIECTBO WIEHOB MOXKET OBITh B IIOC/IEZ0BA-
TEJIbHOCTU?

20. MOXXHO I IPUBECTHU NIPUMeP IIATH Pa3JIWYHBIX HATypaJbHbIX 9H-
ceJl, Ipou3sBeZieHre KOTOPhIX paBHO 1008 u

a) IATh; 6) JeThIpeE; B) TpHU
13 HUX 06pa3yloT reOMeTPUYECKYIO ITPOIPECCUIO?



§ 8. Kak pemiats 3azauy 19: 3agayu EI'D
IIPOIIUIBIX JIET

Cpazy cnemyM OropuuTh: IIOCje IIPOUYTeHHUs 3Toro maparpada 3aza-
yu 19 He HAYHYT peIlaThCs KaK 0 MAaHOBEHUIO BOJIIeOHOM mamouxu. Of-
HaKO 371eCh MbI M3JI0KUM HEKOTOpBIe 6a30Bble IPUHIIUIIEI, KOTOPHIE IIPHU-
rogAaTcA MPAaKTUYECKH B JTI000M 3azade 19, a Taxke pa3bepéM zelicTBHe
STHX IIPHHIIUIIOB Ha IIpUMepax pealbHBIX 3aZad €IUHOrO IOCyJapCTBeH-
HOI'0 3K3aMeHa IIPOLUIbIX JIET.

Bo-niepBBIX, HY»KHO Hay4WTbCs BHUMATEJNBHO YUTaTh ycjaoBue! DTOT
IIPUHINII, pasyMeeTcs, II0JIe3€H He TOIBKO B 3aza4ax 19. HeBHUMarTenbHOE
IIPOYTEHNE YCJIOBHE BIEYET 3a coOOI pelleHHe COBCEM JPYrod 3afadw,
BO3MOKHO, C TOUKU 3peHUs MaTeMaTHKa, He MeHee HHTEePEeCHOH, a opoi
Jake ropaszfo Oosee CIOXKHOMW, 4YeM Ta, YTO NpeJJIOXKeHa Ha dK3aMeHe.
[IpobremMa B TOM, YTO PELIUTh BCE-TAaKM HAZ0 MMEHHO NPUBEJEHHYIO
B TEKCTE 3K3aMeHa 3a/advy, TaK 4TO BCe IOMBITKU PELIUThb YTO-TO APYyroe
BBUIBIOTCA MCKJIIOYUTETBHO B HOMb Oasl/IoB 3a 3Ty 3azady. A IeJbl0 BCE-
TaK{ ABJAETCA NOTydYeHHe HaTypajabHOTO 4HciIa B rpade «banisl 3a 19».
Tak 4TO uMTaliTe ycI0BUEe BHUMATENBHO, U JIydllle — He OJUH Pas.

Taxke OyeHb MOJNE3HO MPOWLIIOCTPUPOBATH YCJIOBUE KaKUM-HUOYZb
npuMepoM. [TpocTo A sydiiero NOHUMaHuA YCJIOBUA 3a4a4d. Brl O/mK-
HBbI 4€TKO MOHMMAaTb, O Y€M MMEHHO WJET pedb B 3aZade, OCO3HATh Ty
KOHCTPYKIIMIO, KOTOpasl B Hell OIMCaHa, I0c/Ie Yero penaThb 3a/jady CTaHeT
HaMHoro jerde. [Topoil gaxe ciydaeTcs, 4TO, IPUAyMBbIBas IpUMep,
obJieryaroniyii IOHMMaHue YCJIOBHUA, BB, CAMU TOTO He II0J03peBasd, yxKe
pelwId OJWH U3 TPEX IYHKTOB. BrpodeMm, 4YTO ke 3TO MBI — FOBOPUM
0 IpUMePax, a cCaMy KX He MpUBoAUM? Briepéza! OTMETHM JIUIIb, YTO 6Ob-
IIMHCTBY IIPUMEPOB OyZeT IIpeIIecTBOBAaTh HEKOTOPOe «OOCYy:KIeHUe»,
TO €CTh TIOIBITKY IIPUHATH K PEIeHHIo, a JIHIIb 3aTeM — y>Ke COOCTBEHHO
pelIeHue.

IIpumep 8.1. CyiecTBYIOT Jii ABa HAaTypaJbHbIX YMCIA, Y KOTOPBIX
Pa3HOCTh MeXAy KyOOM UX CYMMBI U CYMMO#M MX KBaZ[paTOB YETHA?

O6cyxzaenne. CHavanta moctapaeMcs MOHATh, YETro e OT HaC XOTAT?
Bompoc 3aziauu — «CymecTBYIOT JiM»: KaKhe BOOOIe BapuaHThl OTBETa
eCcTb Ha 3TOT Bompoc? OdeBuaHO, WK «/la, cyllecTByloT», wiu «Hert, He
CYIIECTBYIOT». YTO MBI JIOJDKHBI CZIeJIaTh, €CTM MPaBWIbHBIN OTBET «/la,
CYIIECTBYIOT»? A IIPOCTO NPHUBECTH KOHKPETHBIN MpUMep, MOJI, BOT BaM
[lBa 4ucsa, AJMA HUX YCJIOBHE BBIIONHAETCHA, 3HAYUT, TaKWe YuciIa cylie-
CTBYIOT. Bezib eciu BaM, cKakeM, 3aZiaid Takoi Borpoc: «CyIecTBYIOT JIN
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CTpaHbI, Ha3BaHHE KOTOPHIX COCTOUT M3 ABYX CJIOB?» — IOCTATOYHO OBLIO
66l OTBeTUTh — Jja, Hampumep, «Poccuiickas ®Peneparnua». Mnu «Hoas
3enaHzaus», K IpUMepy, — 0601 MOAXOAAMNE npuMep OyZeT OTBETOM
Ha JIJaHHBIM BOIIpOC.

A ecnu mpaBWIBHBIN OTBeT «HeT, He CyIecTByIOT», YTO HY)KHO TOrZa?
A B 3TOM CiIyyae ofiHOTO mpuMepa OyzeT Maso. JleficTBUTEIbHO, €CJIU MBI
IIpUBEZEM Iapy YMUCEN Y CKaXKeM, YTO JJId HUX YCJIOBHE He BBIIIOJHEHO,
Pa3Be U3 3TOTO CJIEAyeT, YTO HU 1A KAKOH ITaphl YCJIOBUE He OyZieT BBIION-
HeHO? [Ipozomkas aHaJIOTHIO CO CTpaHAMU, pa3Be NPABWIBHO OBUIO GBI
Ha Bompoc «CyIleCcTBYIOT JIM CTPaHBbl, Ha3BaHWE KOTOPBIX COCTOUT U3 ZIBYyX
c/0B?» oTBe4aThb «HeT, HanpuMep, y PpaHLIMM OJHO CJIOBO B Ha3BaHUU»?
KoHeuHo, 5TO HeBepHBII OTBET Ha ITOCTaBJIeHHBIN Bonpoc. Tak 1 HaM Npu
JloKa3zaTebCTBe oTBeTa «HeT» B 3TOU 3a/iaue Majio IPOCTO IPUBECTH IPU-
Mep, ZJ11 KOTOPOTO YCJIOBHE He BBIIOTHAETC.

Teneps, KorzIa MBI 60sIee-MeHee pa306paIiCh, KAKOTO THUIIA OTBETHI ObI-
BAIOT Ha IOCTABJIEHHBIN BOIPOC, aBaiiTe MOMPOOYEM MPOULIIOCTPUPO-
BaTh 3aZlauy KaKUM-HUOYAb IpUMepoM. Bo3bMéEM Jt00ble /[Ba HATypasb-
HBIX YKcIa — ckaxkeM, 1 u 2. KetaTu, a MoKHO 6bUIO 6B B3aTh 1 11 1? la,
BeZlb B YCJIOBUU HE CKa3aHO, YTO YMCJIa pasjudHble, a YTO HE 3alpelleHo,
TO paspelieHo!

Utak, nozacrasnaeM 1 1 2. BHUMaTeIbHO, YUTAEM yCIOBUE. «Pa3HOCTD
MeXAy KyboM UX CyMMEL..» CTOII, flaBaliTe cuutath. bepém ux cymmy (3),
U BO3BOAUM eé B Ky0O (27). UuTaem fajblie: «... © CyMMOHN UX KBajpa-
TOB». CyMMa UX KBagparoB: 144 =>5. UTak, «Pa3HOCTh MeXIY KyOOM UX
CyMMBI ¥ CYyMMOUM WX KBaZIpaToB» —3T0 27 — 5, T.e. 22. U oHa AomKHA
OBITb... YETHOI! Y HAC U MOMYYUIOCh YETHOE YKCJIO, 3HAUUT, MBI PEIIVITI
3aza4y. Kak Mbl IOMHUM, €C/IM MBI IPUBEZEM IIPUMeD, JJI1 KOTOPOT'O BCE
BBITIOJTHAETCS, — 3TOro 6yzeT goctaToyHo! Termepb MbI TOTOBBI HAMKMCATh
pelieHue.

Pemenue. /la, cymectsyroT. [Ipumep: 2 1 1;
2+1°-(2°+1*) =27-5=22

— 4ETHOE YHUCIIO.

U Bcé! KoHe4yHO, IIepBhIi TpUMep ObUI BEIOPaH 4yTh IIPOILE, YeM OOBIY-
HBIE 33/1a4¥ 19, HO ecIv YCBOUTb METO/BI, U3/I0XKEHHbIE B 3TOM «00CyX7e-
HUW», TO pea/IbHbIE 3aa4X TOXKe CTaHyT HAMHOTO IIPOLIE.

IMpumep 8.2. PaccMmaTpuBaloTcs KOHEUHbIE HEIIOCTOSHHBIE apudme-
THUYecKHe IPOTPECCHH, COCTOAIINE U3 HaTyPalbHBIX YHCeN, KOTOpBIE He
HMeIOT IIPOCTBIX JeNUTeNel, OTIUYHBIX OT 2 U 3.

a) MoxxeT s B 9TOH IIpOrpeccuy 6BITh TPH YHCTIa?
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6) Kakoe Haubosblllee KOMIUIECTBO WIEHOB MOXET ObITh B OTOU IPO-
rpeccun?

Oo6cyxaeHue. /laBaliTe TIOKa 3aKpOEM IIa3a Ha BOMIPOCH! 3TOH 3a1auu
Y TTOTIPO6GyeM OCMBICTUTD YCJIOBHUE, 3aTIMCAaHHOE B TIEPBOH dpase, MogKpe-
IIUB OCMBICJIEHUE TIpUMepaMu. VITak, paccMaTpUBAIOTC apubMeTUIeCKUe
Iporpeccuul. 3To NOHATHO. KoHeYHbIe — TOXe ACHO, 3HAYUT, B HUX KOHEY-
HO€ YKCJIO WIeHOB. V3 HaTypaslbHbIX YKCEeT — 3alIOMHWIN, HUYEro Apo6-
HOT'O, OTPUIATETHHOTO U HYJIEBOTO TaM He ObIBaeT. «He MMEIOT MpOCThIX
JlenuTeNnel, OTVIMYHBIX OT 2 U 3». A BOT C 3TUM YKe MOTpyzAHee. UTo ke
3TO0 3HaUUT? I[TompobyeM 11 yIydIIeHHsI TOHUMAaHUS TPUBECTU TTOXOXKYIO
KOHCTPYKIIUIO, HO Ja/IEKYI0 OT MaTeMaTuku: «Cepreii EBreHbeBrY He MMe-
€T MalIuH, OTINYHbIX 0T Peppapu u Jlamboprutu». Ho BeZib 3TO 03HAYaeT
BCero iuiib To, 4T0 y Ceprea Esrensesrnda MOI'YT BbITD To/bKO MaIIHbL
®eppapu u Jlamboprunau! KcTaTu, UX MOXET U He OBITh: JE€HCTBUTENBHO,
U3 TOTO, YTO HeT HUKAKUX APYTUX, He CIelyeT, 9YTO eCThb 3TU. VI MoxeT
6b6ITh ToNbKO Peppapu. Vinu e ®eppapu. BaxkHO Apyroe: HUYero, Kpome
HUX, HeT!

Teriepp BepHEMCA K 3azade. Eciu y yncia HET HUKAKUX IIPOCTHIX Je-
nuTesnel, kpome 2 u 3, 9T0 3HaAuuT, 4To Y Hero MOI'YT BBITh npocTeie
JenuTenn 2 U 3 — U O0JIbllle HUKAKUX, TO €CTh NICKOMBIE YHCJIa HE JeJIATCS
HM Ha 5, HM Ha 7, HU Ha 11, HU Ha ApyTHUe NPOCThble YHCJIa, OTIMYHBIE OT
2 u 3. VI3 3TOro OIATh Ke He ClIefyeT, YTO UCKOMOe YUCI0 UMeeT CpeJu
JenuTenei 2 U 3: OHO MOXKET UMETD JIUIITb OAWH U3 3TUX JeIUuTesel, a Mo-
JKET U HE UMETh BOBCe. [J1aBHOE, YTOOBI He OBUIO HUKAKUX APYTUX, KpOME
2u3.

Teneppb maBaliTe TOCMOTPUM Ha HATypaJbHBIE YHCJIA M BbISICHUM, Ka-
KHe M3 HUX 06JaZIaloT yKa3aHHBIM cBoiicTBoM. Yucimo 1 mozaxoxut? /la,
y Hero BooOIlle HEeT MIPOCTHIX JeiuTeNel (HamoMHUM, 1 — He TIPOCTOe U He
COCTaBHOE YHCJIO), a 3HAUYUT, HET U OTIUYHBIX OT 2 U 3. tak, 1 moaxo-
aut. Yucno 2? Jla, TOAXOAUT, Y 3TOTO YHC/IA €CTh JIUIIb OAWH IIPOCTOU
JlesTuTeNnb — 2. A 3HAYUT MPOCTHIX AENUTENeH, OTIUYHBIX OT 2 U 3, HET.
Ananoruuno mozaxoauT U 3. Yuciao 4? Kasanochk Obl, HET, BE[b y 3TOTO
YyHcsaa ecTh JenuTenb 4, oTIW4YHbIN oT 2 u 3. Ho Beab 4 — He mpocTtoe
4YKCJIO, @ HaM NpoTuBoIloka3aHsl ToabKo [TIPOCTDIE penurenu, oTIv4YHbIE
oT 2 1 3. A U3 IPOCTHIX JlefTuTeNel ¥ 4eTBEPKHU €CTh TOJMBKO /IBOMKA, OHA
Hac ycTpauBaer.

Ywucno 5? A BOT 5 He MOAXOAUT, TaK KaK y 3TOTO YKCJIA €CThb IIPOCTOU
JeJIUTENb, OTIMYHBIN OT 2 U 3, — 3T0 cobcTBeHHO 5. Kak Hacuér 6? [loza-
XOZIUT, ecThb ToabKO 2 U 3. Yucso 7? HeT, ecTb mpocToii fenutens 7. Uuc-
Ji0 8? TToAXOAUT, CPeZivl IPOCTHIX AeTUTENeN — TOTBKO IBOUKH. Yncmo 9 —
TOXXe, TOMBKO Tpouku. Yucno 10 — HeT, ecTh nsATépPKa. Tak, JaBaiiTe BbI-
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MIUIIeM Te YKcia, KOTOPhIe MOAXOAAT M0/, YCIOBHE U MOTYT ABJIATHCA Wie-
HaMU UCKOMOM NPOTrpeccuu:

1,2, 3,4, 6,8, 9, 12, 16, 18, 24, ...

Hy BOT, MBI MOJIOZALIBI, TEIIEPb MOXKHO U BOIIPOC 33/lauyl IPOYUTATb.

a) MoxeT /i B 3TOH IIPOTpeccuut OBITh TPU YHCIa?

V1 MBI HE BepUM CBOEMY CYaCThiO: IIyHKT a) MBI y)Ke pellnIv, caMu
TOT'O He 3aMeTHUB. JleHiCTBUTeIbHO, KaK U B IIPOILIOH 3aZade, MBI MOXKEM
OTBETUTH «/[a, MOXKeT» U IPUBECTH IIpUMep TakoH mporpeccuu. B faHHOM
ciydae, BHIOpaTh TPU YMC/IAa U3 CIMCKA, TPUBEAEHHOTO BhIIIE, YTOOBI OHU
06pa3oBbIBaIM aprudMeTHIECKYIO Tporpeccuio, HeTpyaHo! Hampuwmep, 1, 2
u 3. W 8, 12, 16. U Tak ganee. CIOBOM, C TEPBBIM IIYHKTOM pa30bpainch.

6) Kaxoe Hanbosnbllee KOJIUIECTBO WIEHOB MOXET OBITH B 3TOH IIpoO-
rpeccuu?

Co BTOpBIM BcC€ MOCIOXKHee. Ho rumoresy Mbl MOXKEM BBICKA3aThb YXKe
ceiuac: yeTsipe. [lefiCTBUTENBHO, MBI JIETKO MOXKeM IIPHUBECTU HECKOIBKO
Iporpeccuii us 4eTelpéx wieHos (1, 2, 3, 4 wu 4, 8, 12, 16), a Ay AT —
He MOXXeM. DTO, KOHEYHO, ellé 1 OJIM3KO He J0Ka3aTelbCTBO TOTO, UTO
MIPOT'PECCH U3 MATU WIEHOB He OBIBAET — MAJIO JIH, YeTO MBI HE MOXKEM.
CkakeM, aBTOPBI OTOM KHUTH JjaXke Bce BMecTe BPsAZ JIU CMOTYT IIOAHATH
mranry secoM 300 KT, HO U3 3TOr0 He CJIeAlyeT, 4YTO TaKylo LITAHI'y HUKTO
He CMOXKeT NOAHATH!

OzHako oTMeTHM BOT uTo. Kak Boo6OIlle 0TBevaTh Ha JaHHBIM BOIIPOC?
OTBeT CTPOUTCA 1O Takoi cxeme: «Haubosblllee KOMMYECTBO —
BOT IIpUMED, KOTZA 3TO KOJIUYECTBO JOCTUTAETCH, a OOJbIEe He MOXET
OBITH IO TOMY-TO». MITak, Ha caMoM Jiejie HaM HY>KHO CZeJIaTh JBe Belu:
IIpUBECTU IIPUMepP, KOTOPBIM WIMIOCTpUPYeT Hallly OLleHKY, W /l0Ka3aTh,
YTO OlleHKa BepHa. Ho fake eciu MBI cZlejlaeM 4TO-TO OZHO, Halpumep,
TOJMBKO JIOKa)KeM BepHYyIO OLleHKy (B JaHHOM 3aZiauye — JOKaXKeM, 4TO
6OoJIbIlle YeTHIPEX WIEHOB B IIPOTrpeccuy OBITh He MOXET) JUOO TONBKO
IIpUBEJEM TNpPUMEp C YEeThIPbMsA WIEHAMU JOCTUTAETCA—3TO YKe Cy-
IIeCTBEHHOE MPOABIIKEHNE, KOTOpPOe MOXKeT OBITh olleHeHo. [IpaBna,
MPUBO/A TpuMep 6e3 OLleHKM MBI He MOXKeM OBITh YBEpEHBI, YTO 3TOT
IpUMep WLUIIOCTPUPYET BepHyIO olleHKy! Ho MBI B 1I0060M ciydae, MBI
HUYEro He TepseM. Tak 4TO NMpUMeEp JJA YETBIPEX WIEHOB MPOIPECCUU
B ZIJaHHOU 3a/laue Takke OUYeHb II0JIe3€eH.

Ternepb mpUBeEM MOTHOE pellleHNe MyHKTa 0).

Pemenue. a) /la, moxert. [Tpumep: 1, 2, 3.
6) B Takoil Mporpeccuy MOXXET OBITh YeThIpe WieHa: Hampumep, 1, 2,
3,4.
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[TpeATONoKUM, YTO CYIIECTBYET TaKasd apudmeTHdIecKas Iporpeccus,
COCTOSIIIAs He MeHee YeM U3 MATH WIEHOB. PacCMOTpUM Jit00BIe MATH TI0-
caeZ0BaTeNbHBIX €€ WIeHOB. Paszie M KaskAblA WieH Ha HauOobIIUi 00-
WY ZIeTUTEeNTh BCEX MATH WIeHOB. [I0CKOMbKY Pa3HOCTU COCETHUX WIEHOB
YMEHBIIIAaTC B OJJMHAKOBOE KOJIMYECTBO pa3, MOJIyYeHHbIE YucCiaa dp, dg,
as, a4, ds TaKXKe 006pasyroT apuPpMeTHIECKyIO IIPOTPECCHIO, YIOBIETBOPS-
IOIIYIO YCJIOBUIO 3aZladyd. 3aMeTHM, YTO YUCIa dq, dy, A3, A4, A5 HE MOT'YT
Bce OBITh YETHBIMU WM BCE JEIUTHCA Ha 3.

Eciy pa3HOCTh 3TOUW MpOTPeccHd AenuTcs Ha 3, TO B HEW He MOXET
OBITH WIeHa, Jefsiierocs Ha 3 (MHave BCe WIEHBI TPOTPECCUU ETSATCS
Ha 3), TO3TOMY BCe WIeHBI IPOI'PECCUU ABJAIOTCA CTelleHAMU IBOMKU. [To-
CKOJIbKY BCe WIEHBI He MOTYT OBITh YETHBIMHU, TOTyYaeM, YTO Cpear HUX
npucyrcrByeT 1. Ho B 3ToM ciydae pasHOCTb Iporpeccuy He4é€THa, I0-
STOMY YETHBIE ¥ HEUETHBIE WIEHBI IIPOTPECCUU YePENYIOTCS, 2 HEUETHBIX
cTereHel IBOVKY, OTJIMYHBIX OT 1, He CyIIeCTBYeT.

[TycTh Tenepb pa3HoCTh Iporpeccuu d He Aenuted Ha 3. Torza eciu ag
JeJNNTCA Ha 3, TO WIEHHl d, =d, +d, a3 =a; + 2d ¥ a5 = a, + 4d He genarcsa
Ha 3, a a, =a; + 3d genurcsa Ha 3. AHAJIOTHUYHO eCJIH d, AeNUTCA Ha 3, TO
Y3 4HCel 4, d3, dy4, s Ha 3 OyZIeT AeIUThCA TONBKO ds. HakoHer, eciu as
JENNUTCA Ha 3, TO HU OZIHO U3 YUCeI d, d,, dy4, A5 He AeauTcd Ha 3. 3Ha-
YUT, HAUAYTCA /IBa MOCTIE0BATEIbHBIX WIeHA MPOTPECCUM, SBISIOIINECS
CTEIeHIMU IBOMKHU.

Eciu 06a 3Ty wieHa YETHBI, TO U BCE WIEHBI IPOTPECCUU YETHBI, YETO
HEe MOXKET OBIThb. [I03TOMYy OJHO W3 3TUX YHCEN — eAWHUIA. EauHUIA
MOXKET CTOSITh B IIPOTPECCUY TOIHKO Ha ITEPBOM WJIM IIATOM MECTE, B 9TOM
cydae Ha 3 EMUTCA TOJMBKO ds, MTOCKOJNBKY €AMHUIA — OJWH W3 JIBYyX
TI0C/Ie/[0BaTeIbHbIX YWIEHOB IIPOT'PECCUH, ABJAIOIINXCSA CTENeHbIO IBOMKMU.
Torza a,, a,, a4, as ABIAIOTCA CTEIIeHAMHU JBOWKHU. PasHOCTb Iporpeccuu
d=a, — a, =as — a4, 3HAaYUT, OHA YETHA, U BCE WIECHHI IPOTPECCUH YETHHI,
Yero He MOKET OBITh.

OTBer. a) za; 6) 4.

CogepkaHue KpuTepus Basl
BepHO BBHINONHEHBI 00a ITyHKTa 4
BepHO BBIIOJIHEH II. d U I0Ka3aHa OlleHKa B II. 0
[IpuBeZ€H IPUMEp WIH [oKa3aHa OlleHKa B II. 6
[TpruBeA€H IpUMeD B II. a
PenieHre He COOTBETCTBYET HU OZHOMY U3 KPUTEpHUEB, IepPeurCIeHHbIX BhIIIe
Makcumanbrulil 6ann

DO~ N |Ww

ITpumep 8.3. HaTypasbHble uyncia oT 1 10 12 pa36uBaiOT Ha YETHIpE
I'PyIIBI, B KaXAON U3 KOTOPBIX €CTh II0 KpaifHell Mepe ABa uucia. Jua
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Ka)XZIo¥ TPYIIIBI HaXOAAT CYMMY 4MCeJ 3TOM Ipynmbl. JIjia KaXJol mapbl
TPYII HAXOAAT MOAYJIb Pa3HOCTU HaW/IEHHBIX CYMM U IOJMydYeHHBIe 6 4u-
CeJI CKJIaJbIBaIOT.

a) MoxeT i1 B pe3ysbTaTe moryduThbest 0?

6) MoXeT i B pe3y/bTaTe MOayIUuThes 1?

B) Kaxoe HauMeHblllee BO3MOXXHOE 3HaUYeHUe II0ly4eHHOI'O pe3ysibTrara?

O6cyxaenue. OnaTh XKe JaBaiiTe TIoKa He OyZeM YUTaTh MyHKTHI a),
6) u B), a MonpobyeM IPOCTO Pa3obpaThCsi, YEro JKe OT HAC XOTAT, IPOUI-
JIIOCTPUPOBAB ycIoBUe puMepoM. EcTb uncina 1, 2, ..., 12. Vix pa3buBaioT
Ha YeThIpe TPYIIIBI, B K&XA0M M3 KOTOPHIX IO KpaliHell Mepe JBa YHC-
na. Tak u cgenaem: Hapumep, {1; 2; 3; 4}, {5; 6; 7; 8}, {9; 10}, {11; 12}.
[TpoBepsieM: YeThIpe TPYIIIILL, B KOKJOU He MeHee AByX uucell. Jlanee, 1js
Ka)KIOM TPYIIBl HaXOAAT CYMMY YHCeNT B 3TOM rpymme. Haiaém ux ajis
Haimrero npumepa: S; =10, S, =26, S3=19, S; =23, /lng KaxJ0¥ napsl
TPYIII HAXOJAT MOAYJ/Ib PAa3HOCTHU 3TUX cyMM. Haliziém Moy pa3HOCTel:

|Sl_SZ| :16, |Sz_53|:7, |Sl_53|:97
|SZ_S4| = 3’ |Sl —S4| = 13, |53 _S4| = 16.

[MonyyeHHbIE MIECTh YHCEN CAOKWIN (yOeAUMCsI, YTO MBI HUYEro He
3a0bLTN M YKCeJT ¥ HAC MOIYYUIOCh UMEHHO IIECTh):

A=16+9+13+7+3+4=>52.

Yem ObLT HOJIE3€H 3TOT IpUMep? TeM, YTO Terepb Mbl TBEPJO YBEPEHHI,
YTO MOHUMAaeM ycIoBUe 3a7aun! Pa3buBaeM Ha IPYIIEL, CIUTAEM CYyMMBI
II0 IpyIIIaMm, Jajee — MOZYIN Pa3HOCTel CyMM, U IIOTOM BCe CKJIaZIbIBaeM.

Tenepb npopomKaeM YUTaTh YCIOBHE.

a) MoxeT /i1 B pe3y/bTaTe IOolTyduThesa 0?

Kax MbI TOMHHM, Ha 3TOT BOIIPOC MOXHO OTBETHUTH JIN60 «/la» (1 Torza
HY’KHO IIPOCTO NPUBECTHU NPUMep), 1160 «HeT» (¥ TOrZa Hy»KHO ZJ0Ka3aTh,
YTO CyMMa HU IIpU KaKOM pa3bueHnH He MOXXeT OBITh paBHA HYJIIO).

Cpasy HOJIb Y HaC He IOIYYWICA — IIOIYyYWIOCh 52. A KaK CZenaTb 3TO
YKCIO TOMeHblIe? fICHO, 4TO AJII TOTO, YTOOBI CyMMa CTaja MEHbIIE,
ZJOJDKHBI YMEHBIINUTBCA cjlaraeMble. A 4TO y Hac 3a cjaaraemele? 3TO
MOZY/IM pa3sHOCTeH HEeKOTOPBIX unces. MTak, ckiaAblBas 3TU MOZYIU MBI
JIOJDKHBI ITOTyYUTh HOMb. HO BeZib MOZy/In HEOTpULLATeIbHbI! 3HAYUT, HOJb
MOXET IOIYIUTbCsA, TONBKO €C/IN MBI CKIaZbiBaeM Hynu! MTak, 411 Toro
YTOOBI MTOJIYYUTDb B pe3y/IbTaTe HOJMb, HA MPeBIAYINEM IIare MBI JOKHEL
IIOJIyYUTh IIECTh HyJIeH.

A 4TO MBI flesIaIv Ha IpeAbiAyieM mare? Mbl cduTanIn pasHOCTUA MEX-
Ay cyMMaMu. Y ecv OHU paBHBI HYJTIO, 3HAYUT, BCE CYMMBI ZIOIXKHBI OBITH
PaBHBI MeXXAy coboii! VITak, A MOCTPOEHHs NCKOMOT'O IpUMepa HyKHO
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pasbuts uncna 1, 2, ..., 12 Ha rpymbl TaK, YTOOGBI CYMMBI YHCET B IPYIIIax
OBUTH OZIMHAKOBBIMU!

Jleno 3a MasnbIM — cZiesaTh 3To. JlaBakiTe [y Havajaa IMOCYUTaeM, Ka-
KOH TorZa 0/DKHA GBITH CyMMa Yucesl B KXo rpymie. McXoZHo cymMMa
yucen 6puta 142+ ... +12="78. Eciu MBI pa3buBaeM WX Ha 4 TPYIIIIHL,
TO B Ka)XJOoUW rpymmne cymma Oyzer 78 :4=19,5... Kak xe tak? Cymma
JKe He MOXKeT OBITh Hellesol. YTo 3To 3HAYUT? A 3TO 3HAYUT, YTO TAKOTO
pa3bueHus He CyIIECTBYeT, M MBI 3TO TOJIBKO UTO JoKa3aiu!

Teneps yHKT 6). MoXXeT v uricio A O6bITh paBHBIM 1? OmATH XKe HaM
HYXHO JTM60 TIPUBECTHU NIPUMED TOTO, KOTZIa 3TO OBbIBaeT, MO0 0Ka3aTh,
YTO 3TO HEBO3MOXKHO.

Tak Kak A ecTb CyMMa ILIeCTU HEOTPUIATeNbHBIX IeJIbIX Yuces, 5TO
BO3MOXXHO TOJIBKO B TOM CJIydae, KOTZla OJHA M3 PasHOCTEN IO MOZYJIIO
paBHa eJUHUIIE, a Bce OCTaJbHble MOAYIN pasHOCTel (a 3HA4YuT, U caMu
pasHoctn) — Hynu. Kak 3To Bo3MoxxHO? JlaBaiiTe, He Tepss OOIIHOCTH,
CYUTaTh, 4TO S; — S, # 0, a ocTasbHble PA3HOCTU PABHBI HYJIO, TO €CTh
§1—=83=81—54,=5,—53=5,—5,=83—5,=0.

OfHako W3 IOCJIeJHEro paBeHCTBAa CjieflyeT, YTO BCE CYMMBI PaBHBI
Mexay coboit! A BeZib 3TO MPOTHUBOPEYUT TOMY, UYTO S; — S, # 0! UrTak,
HCKOMas CyMMa He MOXXeT OBITh TaK)Ke paBHa U 1.

Ocrasica MyHKT B). 3Zech HaM HYXXHO cZelaTh TPU Bellly: IpUAyMaTh
NIpaBUJIbHBIN OTBET, [l0Ka3aTb, YTO OH JeNCTBUTEJIbHO HAWMEHbIIUH,
U IIpeACTaBUTH IIpUMep, KOorja Takoe 3HadeHWe JocTuraercs (To ecThb
IIPUBECTH TaKoe pa3breHUe Ha YeThIpe TPYIIIbI, IPU KOTOPOM HCKOMast
cyMMa MozyJel pasHocTel paBHa yKa3aHHOMY HaMU YUCILY).

[pexxze Bcero gaBaiiTe mompobyeM JOWUTH JO IPABWIBHOTO OTBETA.
Hawm Hy»kHO, 4YTOOBI CyMMa MOZYJeli pasHOCTel 6blia HAMMeHbIIIel, 3HAUUT,
B Mjleasie MblI JIOJDKHBI cZielaTh MOZY/IM PasHOCTe KaK MOXXHO MeHbIIle.
A xorza onu 6yzyT MaseHbKUMH? KOHeEYHO, Korja 4ucia, KOTOPhIE MBI
BBIYMTAEM CTOAT KaK MOXKHO OJIVDKe APYT K Apyry (OIATH XKe, B muaeane —
9TOOBI OHU BCe OBUTM PaBHBIMU). 3HAYUT, HAM HY)XHO COCTaBUTh I'DYIIIIEI
TaK, YTOObI CyMMBI YMCET B HUX OBbUIM PaBHBI MEXKIY COOOM WM MaKCH-
MaJIbHO GJIU3KU ZIPYT K APYTY.

Kak MbI 3HaeM U3 [TEPBOTO MyHKTA, PABHBI MEXKAY cOO0# OHU OBITH He
MOTYyT, TaK Kak 78 He fenuTtcsa Ha 4 Hauesno. OZHAKO U3 TOTO K€ IIepBOro
ITYHKTAa MBI BUZIUM, YTO, ECJIU pa3zenuThb 78 Ha 4, OyzeT 19,5. 3HauuT 6bUTO
OBl IOTUYHO COCTABUTh TaKWe I'PYIIIbI, YTOOBI CyMMa B HUX Oblia Gn3Kka
K 19,5, To ecTh 6bUTa paBHa 19 wim 20. [TompobyeM cZiesiaTh ABe TPYIIIBI
o 19 u gBe mo 20. B aTom ciyuae obias cymma 6yzeT Kak pas 78, a eciiu
MIOCYUTATD MOTAPHBIE PAa3HOCTH, TO CPeAU HUX OyZeT 4 eNUHUIE U JBa
HYJIsI, TO €CTh UCKOMOE YUCIO A GyzieT paBHO 4. Hermoxo, XOTs MBI ITOKa



68 § 8. Kak pemats 3azauy 19: 3agaun EI'D npomuibix geT

He [J0Ka3aJjy, 4YTO 3TO MUHMMAaJIbHO BO3MOXXHBIHM BapuaHT. TeM He MeHee,
OYeHb TIOXO0XKE Ha TO, YTO MBI HE OUITHUOJIHUCD.

OpHako 3To emmé He IIpUMep: MBI ITOKA JIUIIb [IPUBEIN CyMMBbI YHCe
B IpyIIax, HO He pa3bueHue 10 IpymnaM. BripodeM, 5To He Tak CJIO0XKHO.
Beimmuimem Bce umcina: 1, 2, 3,4,5,6,7,8,9,10, 11, 12.

Temepb B IepByto I'PyIITy BO3bMEM uucIa ¢ cyMMol yncen 20: Hanpu-
Mep, {12; 8}. Bo BTOpyt0 — Takxke ¢ cymMmoit 20 — k mpumepy, {11; 9}. Te-
IIepb B TPEThIO HYKHEBI yncia ¢ cymmoit 19. Bepém {10; 7; 2}. Hy a cymma
OCTaBIINXCsA, Pa3yMeeTcsa, TOXKe paBHa 19 (Tak kak obiras cymma — 78).
Utak, pasbueHue, famollee OTBET 4, HalIpUMep, TAKOBO (ecTb U Jpyrue
npuMepsl; cM. Hike): {12; 8}, {11; 9}, {10; 7; 2} u {6; 5; 4; 3; 1}.

Teneps HY)XHO Z0Ka3aTh, YTO YUCJIO0 4 — HauMeHbliee. Ho 06 aToM —
yKe B pelleHUHN.

Pemrenue. O603HaYMM CyMMBI YHCe B IPyHNax S, Sy, S3, Sy, @ yKa-
3aHHYIO B yCJIOBHM CyMMy MOJyJell MX IONapHBIX pasHOCTel yepe3 A.
MOXHO CYUTATh, YTO S1 <S5 <S35,

a) Yrobsr yncio A paBHsuioch 0, He06XOAUMO, YTOOBI KaXXJas U3 pas-
HoCTell S; — S; paBHAIACh 0, TO ecTb §; =S, =853 =S5,. CyMMa Bcex /iBeHa-
JALIATHA YUCesl paBHA

12-13
2

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

C ﬂpyr‘of;l CTOPOHBI, OHa paBHa
S] +Sz+83 +S4 = 481,

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

6) Ytobbl uyncio A paBHIOCH 1, HEOOXOAMMO, YTOOH BCe, KPOME Of-
HOM, pasHOCTH S; = S; paBHANUCH 0. 3HAYUT, S; <S4, HO B ITOM CJIydae
KaXK/lad U3 CyMM S,, S3 He paBHa XOTA ObI OZHOW U3 CyMM S;, S,4, ITO3TO-
My XOTsI ObI TPU pa3HOCTH S; — S ; He paBHBI 0 ¥ 4MCIO A He MeHblIe 3.
3uaumut, A#1.

B) Bripasum umcio A ABHO 4yepes Sy, S,, S3, S4:

= 3(54 _53) +4(53 _Sz) +3(SZ _Sl)‘
B mpeapiAyIiux MyHKTaxX GbUTO MOKa3aHo, 4To A = 3. Ecin A=3, To
51252253254_1 in 52253254251+1.

B sToM citydae cymMMa Bcex JBEHAALATH YKcen paBHa 45, + 1 win 45, — 1,
TO €CTb HE4YETHA, YTO HEBEPHO.
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s cnenytomero pasbuenus yucen Ha rpymmbl: {12; 7}; {11;6; 2};
{10; 5; 4; 1}; {9; 8; 3} — uucyio A paBHO 4.

OTBeT. a) HeT; 6) HeT; B) 4.

Cozep:xaHne KpUTEpU Basurst

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

BepHO HoJy4YeHbl TPU U3 IIepeurcIeHHbIX (CM. KpuTepuit Ha 1 6aju1) pe3ysIbTaToB

BepHO nosyyeHs! 1Ba U3 IEPeYUCIEHHBIX (CM. KpUTepuii Ha 1 6at) pesyibTaToB

=N

BepHO TOIyYeH OfIUH U3 CIIEAYIOIUX PE3YIbTaTOB:

— 060CHOBAaHHOE PEIlIeHNE 1I. d;

— 060CHOBaHHOE pelleHue 1. 0

— MCKOMas OLEHKA B II. ]

— [IpUMep B II. 8, 06ECIeYUBAIOLINY TOYHOCTD [IPEABIAYIIEH OLeHKHI

Pernrenue He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, IIEPEINCIICHHBIX BBIIIE 0

Maxcumanshutii 6ann| 4

B 3aBepieHue 3Toro maparpada Mbl IpeJjiaraeM HECKOMbKO 3a7lad U3
BapuaHTOB EI'D 6e3 mogpo6GHOTr0 06CYKA€HNS, OHAKO OYeHb PEKOMEHYEM
YUTATEJTIO MOIPO6OBATh MPUMEHUTD TOJMBKO YTO MPOYUTAHHBIE UJIEU B ITHUX
3a/layax. BHUMaTenbHO YnTalTe yeIoBYe, WLIIOCTPUPYITE ero npuMepamu,
U BCE MOoIy4ImuTcA!

Ipumep 8.4. B psaza Bbimucansl uncia 12,22, ..., (N — 1), N2, Mexzay
HUMU [TPOU3BOJIbHBIM 06Pa30M PaCCTaBIIAIOT 3HAKHU «+» U «—» 1 HAXOZST
MOJIYYUBIIYIOCSA CyMMY. MOXeT /i TaKasi CyMMa PaBHATBCA:

a) 4, eciu N=12? 6) 0, ecsiu N =69?

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

Pemenne. a) IIpu ciezyrolneil pacCTaHOBKe 3HAKOB ITOy4aeTCs Tpe-
Gyemast cymma:

12-22-324+42+52 -6 - 72 +82-92 +10* + 112 - 122 = 4.

6) Cpezau BeIMUCAHHBIX 69 yncen — 34 4éTHBIX U 35 HeYETHBIX. [103TO-
My J1r06ast cyMMa, KOTOPYIO MOXKHO TIOJIYIUTD, OyZieT HeUETHOM U He MOXKET
paBHATBCA 0.

B) 3ameruM, uto (a+3)? — (a+2)% — (a+ 1)? + a® = 4. 3HauuT, Mex-
Iy 8 KBagpaTaMu [OC/Ie[0BaTEbHBIX HATyPaJIbHBIX YHCET MOKHO paccTa-
BUTb 3HAKU TakK, YTO TONyIeHHas cyMMma OyzeT paBHAThHCS O:

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

[Tpu N = 64 MOXXHO pa3bUTh BCe aHHbIE YMCJIA HA TPYIIIIHI IO 8 Yrces
B KaX/IOU Tak, YTO CyMMa 4YMces B KaXX/J0¥ rpyie paBHa O, a 3HAUWT,
1 cyMMa Bcex yuces pasHa 0.

r) Kak u B mpezpIiy1ieM ITyHKTe, PACCTaBUM 3HAKU MeXAy 88 unciaMmu
32,42, ...,89%, 90% Takum obpaszom, uToObI X cymMa paBHsiiach 0. Tlepez
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22 mocTaBuUM 3HaK «+». [Ipy Takoil paccTaHOBKe 3HAKOB CyMMa paBHa
1°4+2°+0=5.

OrtBer. a) z1a; 6) HeT; B) Aa; ') Aa.

CoziepxaHye KpUTEpUA Basurst

BEPHO BBITIOJTHEHBI BCE€ ITYHKTBI

BepHO BBINIOIHEHBI TPH ITyHKTA U3 YETHIPEX

BEPHO BBITIOJTHEHBI IBA ITYHKTa U3 LIeTpréX

BepHO BBINIOJIHEH OZWH ITyHKT U3 YeTHIPEX

Pemenue He COOTBETCTBYET HU OZAHOMY M3 KPDUTEPUEB, I€PEYNCIIEHHBIX BBIIIE

Nlo(Rr|Id]|W|[H

MaxcumanvHulil 6ann

IMpumep 8.5. Ywuciao S TakoBO, YTO i JIOOOTO TpeACTaBaeHUs S
B BHJE CYMMBI IOJOXUTENBHBIX CJaraeMbIX, KaX[0e€ N3 KOTOPBhIX He
IIPeBOCXOZAUT 1, 3TU c1araeMble MOKHO pa3/le/IUTh Ha JiBe TPYIIIHI TaK, YTO
Kaxzoe cjaraemoe IonazaeT TOJAbKO B OJHY IPYIILYy U CyMMa cjaraeMbIX
B Ka)X/IOH I'pylIie He IpeBoCcXoauT 19.

a) Moxert yiut uncyio S 6BITh paBHEIM 38?

6) Mosket i1 4yncyio S 6uITh 6onbIre 37,05?

B) Haiizure MakcuMasbHOE BO3MOXKHOE 3HaYeHUe S.

Pemrenne. a) PaccmoTpuMm pasbueHue yucia 38 Ha 39 ciaraeMblx,

38

PaBHBIX oo . Ilpu paszeneHun 3TUX claraeMbIX Ha /iBe T'PYMIBl B OJHON
13 HUAX OKa}KeTCH He MeHee 20 4uces, cyMMa KOTOPBIX pPaBHa
38 760 19
56 = a0 = 19 > 19.
39 39

3HAYUT, S HE MOXKeT OBITh PaBHBIM 38.

6) [ToCcKOMBbKY S ABJISIETCS CYMMOR ABYX 4Mcel, He 6onbImux 19, momy-
yaeM S < 38.

ITycts 37,05 < S < 38. PaccmoTpuM paszbuenue uuciaa S Ha 39 cia-

20-

8
ra€MbIX, paBHbIX 55 < 1. HPI/I pasgesieHrnn 3TUX cjlara€éMbIX Ha JBE

3
<
39
TpyIIHL B Oﬁ[HOI/I u3 HI/IX okakeTca He MeHee 20 4uces, CyMMa KOTOPBIX
37,05

39
B) ,Z[oxa;xeM, 4TO 4nucyIo S = 37,05 yAOBIETBOPAET YCIOBUIO 3a4a4M.

PaccmoTpyM npousBoONbHOE ITpefcTaBiaeHue yuciaa S = 37,05 B Buze
CYMMBI ITOJIO}KUTEJbHBIX C/laraeMbIX, He TPeBOCXOAAIIMX 1:

S=x1+xy+...+x,.

MoXHO CYUTaTh, 4YTO Ci1araemMbl€ yIIOpAAOYEHEBI 110 Y6BIBaHI/IIOI

paBHa 20- =19. 3uauuT, S He MOXKeT ObITh Oosbiie 37,05.

X1 Z Xg Z oo Z Xp_q 2 Xy
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HepBYIO Tpyniry cocTaBuM U3 k HaI/I6OJU:|]lH/IX cjaaraeMbIX Tak, 94TO
Sl = Xl +XZ+ oo +Xk g 19 < x1 +X2 +... +xk+Xk+1.

BTopyto rpymiy cocTaBUM M3 OCTaBIIUXCSA ClaraeMblX.
ITycte S <18,05=37,05 —19. B atom ciyyae

0,95<19-8; <X} 1 <X <...xy U 0,95k <x;+...+x,=5; <18,05.
[Toatomy k<19, k<18 u S; =x; + x5+ ... +x, < 18. Torza
1 g 19_51 < Xk+1 $ 1

[ToyueHHOE NpoTHBOpeuMe JoKasblBaeT, yTo S; = 18,05. TToaTomy
CyMMa cjiaraeMbIX BO BTOpO I'pymiie

Sz == Xk+1+Xk+2+ ...+xn == 37,05_81 $ 19

TakuMm obpasom, umcio S = 37,05 yZOBJIETBOPSAET YCAOBUIO 33a/adH.
B mpeapiAyIeM MyHKTe ObLIO TTOKa3aHO, YTO HU OfHO U3 uucen S > 37,05
He y/ZIOBJIETBOPSET yCIOBHUIO 33/a4, 3HAaUUT, MaKCHMaJbHOE BO3MO)XHOE
3HadyeHue S —oto 37,05.

OrtBer. a) HeT; 6) HerT, B) 37,05.

Cozep:xaHue KpUTepus Basurst

BepHo noy4yeHsl Bce IepeyrcaeHHble (CM. KpUTepHii Ha 1 6aJu1) pesy/bTaThl

BepHO HoJy4YeHb! TPU U3 [epeurcIeHHbIX (CM. KpuTepuit Ha 1 6aju1) pe3ysbTaToB

BepHo nosy4yeHs Ba U3 ePeYUCIeHHBIX (CM. KpUTepuii Ha 1 6ajt) pesy/ibTaToB

=N W

BepHO MOJIyYeH OfIMH U3 CJIEAYIOIUX Pe3yIbTaTOB:

— 060CHOBAHHOE DEIIEeHNE II. d;

— 060CHOBaHHOE pellleHue II. 0

— yKasaHUe BEPHOTO CII0coba pas/ie/ieHust claraeMbIX Ha JIB€ IPYIIIBI AJIs KCKOMO-
ro 3HaYeHus S B II. 6;

— 060CHOBaHKE BEPHOT'O criocoba paszieieHus ClaraeMbIX Ha JBe TPYIIIIbI A UC-
KOMOT'O 3HaueHus S B I1. 8

Pernrenue He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, IIEPEINCIICHHBIX BBIIIE

MaxcumanwvHulil 6ann

ITpumep 8.6. Kakaplil U3 IPYIIIILI yYalIUXCa CXOAWI B KUHO WIH B Te-
arp, MPH 3TOM BO3MOXKHO, YTO KTO-TO M3 HUX MOT CXOJUThH U B KUHO, U B

2
Tearp. VI3BECTHO, YTO B TeaTpe Majb4yyiKOB GbUIO He 6oee 77 OT 0buiero

YHrciia yJalquxcda IPyIInnbl, IIOCETUBIINX T€ATP, 4 B KUHO MaJIbYNKOB OBLIO

2
He bosee g oT o6mero quciaa ydaluxcAa I'pyIIbl, TOCETUBIINX KUHO.

a) Momro siu 6BITH B TPyHIe 9 MAJIbYMKOB, €C/IU JAOIOTHUTENTHHO H3-
BECTHO, YTO BCETO B rpyIe 6b6ut0 20 yJarmxcs?
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6) Kakoe HambosIbIllee KOMUYECTBO MATbYUKOB MOIJIO OBIThH B I'PYIIIIE,
€CJIY IOTIONHUTEIBHO U3BECTHO, YTO BCETO B rpyIie 6put0 20 ydammxcs?
B) Kakyio HauMeHbIIyIO OO MOIJIA COCTABJATD JE€BOYKH OT OOIIETO
YHC/Ia yYaImxcs B Ipytne 6e3 A0TOTHUTENIBHOTO YCJIOBUS TIYHKTOB a) U 6).

Pemrenue. a) Eciu rpymma cocTOMT U3 2 MalbYMKOB, IOCETHUBIINX
TOJIBKO TeaTp, 7 MaJbYMKOB, ITOCETHBIIUX TOJBKO KWHO, U 11 seBouexk,
CXOZUBIINX U B TeaTp, U B KWHO, TO YCJIOBHE 3aJa4X BBIIIOJIHEHO. 3HAYWT,
B rpytie u3 20 yJaluxcs MOIO ObITh 9 MalbuUKOB.

6) TIpeAMmoONOXKUM, YTO MaJTbuuKOB O6bUT0 10 wiu 6osbiie. Torga ge-
BovyeKk 6bUT0 10 winu MeHbIlle. TeaTp MOCETUIO He Oonee 2 MaJbYMKOB,
MIOCKOJIbKY eCJiv OBl uX ObUIO 3 WIN OOJIblIIe, TO O/ MaTbYMKOB B TeaTpe

3 3 2
3710 = 137 970 60JH>LLI§ e Aglanomqno KWHO TI0-
ceTwIo He 6ojiee 7 MaJIbUUKOB, IIOCKOIBKY 8+10-18 7 5’
OBl OZIH MaJIbYMK He MMOCETWI HU TeaTpa, HU KUHO, YTO MPOTHUBOPEUUT
YCJIOBHIO.

B mpepiAyIeM IMyHKTe ObLIO TIOKa3aHO, YTO B rpytne u3 20 yJammxcs
MOTJIO OBITh 9 MaJBYMKOB. 3HAYUT, HAUOOJbIIIee KOTMIECTBO MATHYUKOB
B rpynme — 9.

B) [Ipeamnono:xuM, YTO HEKOTOPBIM MaJb4MK CXOZWI U B TeaTp, U B KU-
HO. Ecyii 6bI BMECTO HETo B I'pyIIiiie IIPUCYTCTBOBAJIO [IBA MaIbUUKa, OUH
13 KOTOPBIX MOCETUJ TOJIBKO TeaTp, a ApPyrod — TOJbKO KUHO, TO JOJs
MaJbYMKOB U B TeaTpe, U B KMHO OCTayiach OBl IIpeXXHeH, a obuasa 10511
ZIeBOYEK CcTasa OBl MeHbINe. 3HAYUT, [ OIleHKW HauMeHbIIeH Jomu
JleBOYeK B I'pyIle MOXHO CYHUTATh, YTO KaKAbIM MajbuUK CXOAWI WIH
TOJIBKO B TeaTp, WIN TOJbKO B KMHO.

[TycTp B rpymme m; MajJb4MKOB, IIOCETUBILINX Te€aTp, M, MaJbUHKOB,
MOCETUBIINX KUHO, U d AeBoveK. OLIeHUM JOJIIO IeBOYEK B OTOH T'pyIIIIe.
Byzem cunTtath, 4YTO BCe [IeBOUYKYU XOAWIN U B TeaTp, U B KMHO, IIOCKOJIBKY
UX o/ B TPyIIle OT 3TOr0 He M3MEeHUTCH, a [0/ B TeaTpe U B KUHO He
YMEHBIIUTCH.

6bU1a OBl HE MEeHbIIIe
HO TOT7ZIa XOTS

WIN

ITo ycioBuio L<£ L<
M m;+d =117 my+d
my +m, 8

7] < 5> IO9TOMY /I0/Is1 IeBOYeK B IPyTIIe:
d 1 1 9

2 m 2 m
T, 3HAYMT, —< 9 72 < 5. Torma

d

= > = =
m1+m2+d m; +m, -~ 8 17°
T 1 S+
d 9
Ecnu rpyiiiia COCTOUT r3 2 MaJIbYMKOB, IIOCETHUBIINX TOJIBKO T€aTp, 6
MaJIbYMKOB, ITOCETHUBIIKNX TOJIBKO KHWHO, 1 9 JAE€BOYEK, CXOAUBIINUX U B Te-

aTp, U B KMHO, TO YCJIOBUE 3a/1a49¥ BBIIIOJIHEHO, a A0JA AE€BOYEK B I'DYIIIIE

aBHAa i
p 17°
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OrtBer. a) z1a; 6) 9; B) 1%

Cozep:xaHue KpUTepus Basurst

BepHo nosyyeHsl Bce IepeyrcieHHble (CM. KpUTepHit Ha 1 6aJu1) pesy/bTaThl

BepHO nosy4yeHs! TpU U3 NepeurcIeHHbIX (CM. KpuTepuit Ha 1 6aju1) pe3yabTaToB

BepHO nosy4yeHsl Ba U3 NePeYUCICHHBIX (CM. KpUTepuii Ha 1 6ajt) pesysibTaToB

=N w D

BepHO MoJyYeH OfMH U3 CJIEAYIOIUX PE3yIbTaTOB:

— 060CHOBAHHOE PEIIEeHNE 1I. d;

— 060CHOBaHHOE pellleHue II. 0

— WCKOMas OleHKa B II. 8;

— [IPUMED B II. 8, 06ECIIEYUBAIOLINN TOYHOCTD MTPEABIAYIIEH OLEHK!

Pemenune He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, NEPEIYNCTECHHBIX BBIIIE 0

MaxcumanwvHulil 6ann 4

IIpumep 8.7. Kaxzoe us uucen 2, 3, ..., 7 YMHOXAIOT Ha KaX/o0e U3
yucesn 13, 14, ..., 21 1 nepez Ka>KAbIM U3 IOTy4Y€HHBIX IPOU3BeIeHUM Mpo-
M3BOJIBHBIM 00pa30M CTaBST 3HAK IUIIOC WM MUHYC, TIOC/IEe Yero Bce 54
TIOJly4YE€HHBIX Pe3y/bTaTa CKJIaAbIBAIOT. Kakylo HaMEHBIIYIO 110 MOZYJIIO
Y KaKyI0 HaubOJbIIYI0 CyMMY MOXXHO TIOTyYUTh B UTOTE?

Pemienue. 1. Eciau Bce IIPpOU3BEAEHNUA B3ATHI CO 3HAKOM IUIIOC, TO UX
CyMMa MaKCHMMaJIbHA 1 paBHa

@C+...+7)(A3+...+21) = (M.Q : (M

2 2

2. Tak Kak MpejpiAyINas cyMMa OKasajach HEYETHOM, YHCIO HEYET-
HBIX CJlaTaeMbIX B HeM HEYETHO, IPUYEM STO CBOMCTBO BCEU CYMMBI He
MEHAETCS IIPY CMEeHe 3HaKa JIo6oro eé ciaraemoro. [losToMy robas 13
MOTYYAIOMIMXCA CyMM OyZIeT HEYETHOM, a 3HAYMT, He OyzeT paBHa 0.

3. 3uavenue 1 cymma IPUHUMAET, HATIPUMED, TIPU TAKOH pacCTaHOBKe
3HAKOB y TPOM3BE/IEHUIM, KOTOPAst TIOJIYYUTCS TIPH PACKPBITHY CJIEAYFOIIIX
CKOOOK:

(—243—44+5+4+6—7)(—13—-14—15-164+17—184+19+20+21) =1-1=1.
OTBeT. 1 u 4131.

9) —27.153 = 4131.

Cozep:xaHue KPpUTEPUS BaJsutbt

OG60CHOBAHHO TOJy4YeH NPaBUWIbHBINA OTBET 4

OTBeT npaBwWiIeH, HO HeJJOCTaTOYHO 060CHOBaH (HapuUMep, He /J0Ka3aHo, 3

60 9To cymma omindHa ot 0, b0 YTO OHA MOXKET ObITh paBHa 1)

BepHo Haii/ileHO HanboJblilee 3Ha4eHe CyMMBI U I0Ka3aHo, YTO CyMMa 2

Bcerga oTIn4yHa ot 0

BepHO Hal/[eHO TOJIBKO HANOOJbIIEE 3HAYEHUE CYMMBI WIH TOJIBKO J0Ka3aHo, 1

4TO CyMMa Bcerja omingHa ot 0

PelleHue He COOTBETCTBYET HU OJ[HOMY M3 KPUTEPHUEB, ITIEPEYUCIEHHbIX BbIIlIe 0
MaxcumanbHwlil 6an 4
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IMpumep 8.8. Ilepex xaxxapiM u3 uucen 22, 23, ..., 26 u 50, 51, ..., 60
MIPOM3BOILHBIM 06pPa30M CTaBAT 3HAK ILTIOC WK MUHYC, ITOCJIE Y€T0 K KaXK-
oMy U3 06pa30BaBIINXCSA YKCET TIEPBOTO Habopa MpUOABIAIOT KaXKAoe
13 06pa30BaBIINXCSA YHCET BTOPOTO Habopa, a 3aTeM Bce 55 MomydeHHBIX
pe3y/IbTaTOB CKIaABIBAIOT. KaKyio HaMEHBIIIYIO TI0 MOJYJTIO M KaKyI0 Hau-
GOJBIIYI0 CYMMY MOKHO TIOJTYYUTh B UTOTE?

Pemenmne. 1. Ecim Bce yunciia B3ATHI CO 3HAKOM IUIIOC, TO UX CyMMa
MaKcHUMaabHa U paBHa

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

= 11(22%26 -5) +5(w : 11) — 55.(24+55) = 4345.
2. Tak Kak OpeJbiyllas cyMMa OKasaaach HEYETHOM, YMCIO HEYET-
HBIX cj1araeMbIX B Heﬁ —_ HeQéTHO, HpI/IqéM 9TO CBOI‘;ICTBO Bceﬁ CyMMI)I He
MEHAETCA HPI/I CMEHE 3HaKa .THO6OFO eé ciaaraemoro. HOBTOMY .THO6aH Hnus3
HOMYYarOLIMXCA CyMM OyZieT HeYETHOM, a 3HA4uT, He OyzeT paeHa 0.
3. 3HaueHue 1 cyMMa NIPMHUMAET, HAIPUMED, IIPH CIEAYIONIEH paccTa-
HOBKE 3HAKOB y YHCEJI:

11(—22+23—-24+25-26) +
+5(50+51—-52-53+54—-55+56—-57+58—-59+60) =
=—11-24+5-53 = —264+265 = 1.
OtBerT. 1 u 4345.

CoziepxaHue KpuTepus Basnet

OG6OCHOBAHHO TOJTy4YeH NPaBWIbHBIN OTBET 4

OTBeT npaBWIeH, HO HeZIOCTAaTOYHO 060CHOBAH (HAIpUMep, He I0Ka3aHo, 3

60 9TO CyMMa OTIMYHA OT 0, TM60 YTO OHA MOXKeT OBITh paBHA 1)

BepHo HaliieHo HauboJblllee 3HAY€HUE CyMMBI U IOKa3aHO, YTO OHA BCerza 2

oTar4yHa oT 0

BepHo HaiiZieHO TONMBKO HauboJIblllee 3HaYeHUe CyMMBI WIHM TOJIBKO /OKa3aHo, 1

YTO OHA BCerZa OTIMYHA OT 0

PemnreHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IePEYUC/IEHHBIX BbILIe 0
MaxcumansHolil 6ann 4

IIpumep 8.9. HalignTe Bce TPOMKM HATypaslbHBIX 4mcenr k, m u n,
VZAOBJIETBOpAIOIIKE ypaBHeHUO 2 -k!=m! —2-n! (11=1; 2!=1-2=2;
nl=1-2-...-n).

Pemenne. 1. Tak kak m!=2-k!+2-n!, umeem n<m u k <m.

2. lyctb k<n, Ttorma 4-n!=22-k!'+2-n'=m!>=(n+1)-n!, oTkyza
4>2n+1uk<n<3.
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3. Ilyctb k>n, Torma 4 -k!=>2-k!+2-n!=m! > (k+ 1) - k!, oTkyza
42k+1un<k<3.

4. [lanee KOHEUHbIM Iepe6opoM 3HaveHWH 1 <n <3, 1<k <3 Haxo-
M BCE€ pelIeHU.

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

Cogep:xaHue KpuTepus Basuibt
OG60CHOBAHHO TOJTy4YeH IPaBWIbHBIN OTBET 4
OTBeT IpaBuIeH U KOHEYHOCTh nepe6opa o6ocHoBaHa. OfHAKO IIPU 3

repe6ope JOIyIeHbl apruPMETHIECKUE OIIUOKY WK ITPOOEbI

OTBeT NpaBIJIEH U II0Iy4eH KOHEYHBIM IIepe6opoM. OIHAKO KOHEYHOCTh 2
nepe6opa He 060CHOBaHa

[IpuBeséH XOTA OBl OZVH M3 IPABUIbHBIX HAOOPOB U IIPOBEPEHO, YTO MPU 1
TIOZICTAHOBKE B ypaBHEHMeE IOTydaeTcs BEePHOE YHCI0BOE PAaBEHCTBO

Pemenue He COOTBETCTBYET HU OJHOMY M3 KPHUTEPUEB, IIEPEUKC/IEHHBIX BbIIIE

MaxcumanwvHulil 6ann

ITpumep 8.10. HaiizuTe Bce mapbl HaTypaJdbHBIX YKMCEN a U b, yzo-

BJIETBOPAIOIINE paBeHCTBY ab=a’ + 23 (B JIeBOif YaCTH paBeHCTBA CTOUT
YHCII0, IOydaeMoe IIPUINCEIBaHNEeM JeCATUYHOM 3aIliCcH YUcia a nepes
JeCATAYHOM 3aIMMCchio uncia b).

Pemrenne. B ciayuanx a=1 wm b=1 umeem 24 = 1" + 23 =1b wm
a' + 23 =al =10a + 1, 4To HeBO3MOXHO. Jlajlee cuuTaeM, 4To a > 1
ub>1.

[Tycts a < 9. Toraa A1 BRIIOTHEHUs PAaBEHCTBA HEOOXOAUMO YCIOBHE
b <9, Tak kak nHave, ecjiv 9YMCI0 b — k-3HayHoe (k = 2), uMeeM

— _
ab > 910 1 > 210(=1) o 13Gk=1) — 1pk+2k—3) > 1051 > gp.

IIycth a = 10. Torga Ay BHITIOTHEHUS PAaBEHCTBA HEOOXOAMMEI yCJIO-
Busa b =2 u a <31, Tak kak uHaue, ecau k-3HavyHoe yncao b, aa — (m—+1)-
3HayHO (M = 1), uMeeM

e k>1, 10

a® > (10m)10k‘1 > 10m &+ — qoimtmtmk 5 qomtD+k 5 q,.
ecomk=1,b>=>3, 10O
a > (1Om)3 1O(m+m)+m > 10(m+1)+k > ab
e k=1,b=2 m=>=2, o

@ = (10M?2 = 10(m+5)+5 > 10D+ 5 gp.
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32, TOo

103 — 10(m+1)+k > E

ecmmk=1,b=2,m=1,a
a’ > (32)°

KoHe4HBIM 11epebopoM Beex map d u b, /i KOTOPBIX

mbol<a<9ul<b<09, mbo 10<a<3lub=2,

Z
Z

MIOJTyYaeM, YTO YPaBHEHUIO YOBJIETBOPAIOT ABe Maphl: a=3, b=2; a=7,
b=2.

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

3ameuanue. [lepe6op 3HaueHMH a ¥ b MOXKeT GBITH IPOU3BE/EH C ITO-
MOII[BIO ZIOTIOTHUTETHHBIX COOOpakeHU (CBOMCTB Z€TMMOCTH, OLIEHOK Be-
JIUYYH U T. I1.), HAIPUMeD, CJIEAYIONUM 06pa3oM.

Ocraéred ABe BO3MOXKHOCTH: 0o 1<a<9u 1<b<9, mbo 10 <
<a<3lub=2.

B mepBoMm ciyyae, ecnu a = 2, umeeMm 20 + b = 20 + 23, HO 23 > 20,
a20>b.

Ecm a =3, umeem 30 +b=3°+23.

[1pu b > 3 B mpaBo#i YaCTH CTOUT YUCJIO, COCTOsAIIEe GOolee YeM U3 IBYX
udp. HecioxxHO IpoBepuTsh, uTO ciiydait b =2 mogxozaurt, a b =3 HeT.

Eciu a =4, umeem 40 + b =4" +23.

I[Tpu b > 3 B mpaBoO¥ YaCTH CTOUT YUCJIO, COCTOsAIIEE Ooslee YeM U3 IBYX
udp. HecsioXXHO IpoBepUTH, YTO caydar b =2 u b =3 He MOAXOAAT.

[Ipu a =5, ecin b > 2, B IpaBoOM YacTU CTOUT YUCJIO, COCTosALIee Horee
YeM U3 BYX LIHUPP.

3HauuT, umeeM ypaBHeHue 10a +2= a’?+23;a®>—10a+21=0, OTKY-
JamonydaeM a=3ua="7.

Bo BTOpOM ciydae uMeeM ypaBHeHue 10a + 2 =a? + 23, peleHus Ko-
Toporo Messle 10.

CoziepxaHue KpuTepus Basnet
OG60CHOBAHHO TOJy4YeH NPaBUWIbHBINA OTBET 4
OTBeT ImpaBUIeH, HO HeZJOCTAaTOYHO 060CHOBAH: IIPABUIBHO IIPOU3BEAEH 3

nepe6op He 6osee YeM ABY3HAYHBIX OCHOBAHUH CTeIleHU U He Gosee 4eM
OZIHO3HAUHBIX €€ TToKa3aTesIel, HO He 00BACHEHO, TI0YeMy OIPaHUYEeH TOIbKO
HepeyvrCAeHHBIMY CIydasasMU

OTBeT COZEP)KUT IPABUIbHYIO M, BO3MOXKHO, OZIHY HEIIPaBWIBHYIO I1apy. 2
[IpousBenén nepebop He Gosiee YeM OJHO3HAYHBIX €€ MoKa3aTenei, HO
¢ apudMeTHYECKUMH OUIMOKaMU WX ITpoberaMu

IIpuBesieHa MpaBWIbHAsA Napa U IPOBEPEHO, YTO OHA oOpalllaeT ypaBHEeHUe 1
B BEPHOE YHCJI0BOE PABEHCTBO

Pemenue He COOTBETCTBYET HU OAHOMY U3 KPDUTEPUEB, I€PEYNCIIEHHBIX BBIIIE 0

MaxcumanwvHulil 6ann 4
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ITpumep 8.11. Ha socke Hamucasyu HECKONBKO (He 00s3aTeNbHO pas-
JIMYHBIX) /IBy3HAYHBIX HATypasIbHBIX YMCes, He UMeIoIUX Hylel B fecsd-
TUYHOU 3anmmcu. CymMMa 3TUX YHCesNT OKa3asach paBHOU 363. B kaxzgom
Yuciie MOMEHUIM MeCTaMH MEPBYIO M BTOPYIO IHMQPHI (HAIpUMeEp, YHC-
Ji0 17 3amMeHMIN Ha umucio 71).

a) [TpuBeauTe npuMep yucel, /1 KOTOPEIX CyMMa ITOJIyYMBIINXCA YU-
CceJI POBHO B 4 pa3a 6osbllle, 4eM CyMMa MCXOZHBIX YHCEI.

6) Morta i cyMMa HOTYyIUBIINXCS YHUCEN IOTyIUThCA POBHO B 2 pasa
6osblile, YeM CyMMa UCXOZHBIX YHCEIT?

B) HaiiguTe HanbosbIIee BO3MOXXHOE 3HAYEHNE CYMMBI ITOJTYIUBIINXCS
4yuces.

Pemenwne. a) [IycThb Ha flocke 15 pa3 6bUT0 3amucaHo Yucio 19 u oguH
pa3 uncio 78. Torza cymma urcen paBHa 363. [Tocite mepecTaHOBKY nudp
okaszasoch 15 pa3 3anmcaHo uuciao 91 u ogun pas 87. CymMMma 3TUX ducesn
paBHa 1452=4-363.

3ameuaHue. DTOT OTBET OEPETCA He «C MOTOMKa». IIpounTaiiTe pelie-
HUe TyHKTa 6) ¥ 3aMeTbTe, YTO aHAJOTMYHO MOXKHO BBECTH 0003HAYEHMS
U B IIYHKTe a), MOcCJe Yero peuruThb cUucTeMy, Haujsa A u B. Jlaabiie —
HEXUTPHIN MoA60p.

6) IlycTh Ha ZOCKe HAIMCAHBI IBY3HAYHBIE YUCIa d;b,, ..., a,b,. O60-
3HAYUM

A=a1+...+an, B=b1+.+bn
Mo ycnosuro 10A + B =363 u 10B+ A =2-363. Torga pasHOCTb 3TUX

yrcesn paBHa 9(B — A) =363. Ho seBas yacTh nocjaefHEro paBeHcTsa Je-
JuTcA Ha 9, a mpaBas He JleNIuTcA. 3HAUUT, TaKasd CUTyal[lsd HEBO3MOXKHA.

B) IIycTh Ha focKe ObUTM HAIMCAHBI IBY3HAYHBIE YHCIA dq by, ..., a,b,.
[To-npexxHemy

A=a1+...+an, B=b1+.+bn

[To ycmoButo 10A + B =363, 1 Hy)KHO HaliTH HaubOJIbIllee 3HAYEHUE YK CTIa
S=10B+ A. Torza

S=10B+A =10(363—-10A) +A = 3630 — 99A.

TakuM 06pa3oM, HeOOXOAMMO HAMTU HauMeEHbIIIee BO3MOXXHOE 3HAYEHHE
ynciaa A. TTockonbky

b, £9ay, ..., b, <9q,, (%)
nony4daem B < 9A. [TosTtomy

363 = 10A+B < 10A+9A = 194,
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OTKyZa A= % >19, T.e. A= 20. 3Hayur,

S =3630—99A < 3630 —99-20 = 1650.

Tenepb npuBeAEéM NMpUMep, MOKA3BIBAIOIINN, YTO YUCIO S MOXET OBITH
paBHBIM 1650. ITycTh mepBOHAYaJIBHO Ha JOcKe 18 pa3 GBUIO 3aMMCAHO
yucno 19 u oguH pas yucio 21. Torza cymma aTHX yucesn paBHa 363. Ilo-
CJle TIepecTaHoOBKY Iudp Ha Zocke 18 pa3 okasanoch 3amucaHo gucio 91
U ofuH pa3 uncyio 12. Cymma 3Tux yrcen paBHa 1650.

fIcHO, YTO 3TOT IpUMep IONyJIaeTCs, eC/IN IIOUYTH Bee ITUPPHI AeCATKOB
VICXOJHBIX YKCEJ PaBHHBI 1, a HUPHI eAUHUL] PaBHBI 9, 4TOOBI [TOYTU BCE
HepaBeHCTBA () 0OpaTWINCh B pAaBEHCTBA.

OTBerT. a) Hampumep, 15 pa3 yuciao 19 u yucio 78; 6) HeT; B) 1650.

Cogep:xaHue KPUTEPUST Basurbl

BepHo noy4yeHsl Bce IepevyrcieHHble (CM. KpuTepHii Ha 1 6aun) pe3ysbraThl 4

BepHO 1osTy4eHsl TpU U3 epeuncIeHHbIX (CM. KpUTepuii Ha 1 6aju1) pe3yabTaToB

3
BepHoO 10JTydYeHs! ZiBa U3 TePeYUCIeHHBIX (CM. KpUTepuii Ha 1 6aju1) pe3yabTaToB 2
1

BepHO MOJIyYeH OAMH U3 CJIeAYIOIUX Pe3yIbTaTOB:

— [pUMeEp B II. a;

— 0060CHOBaHHOE pelleHye II. 0;

— MCKOMas OLEHKA B II. ]

— [IPUMED B II. 8, 06ECIIEYUBAIOLINN TOYHOCTD MTPEABIAYIIEH OLEHKI

Pernrenue He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, ITIEPEINCIICHHBIX BBIIIE

MaxcumanwvHulil 6ann

IMpumep 8.12. Ha gocke 6buto HamumcaHo 30 HaATypajabHBIX YHCE
(He 06s3aTeNbHO PA3INYHBIX), KaXKA0€e M3 KOTOPBHIX He ImpeBocxoauT 40.
Cpeznnee apudmMeTrUecKoe BCeX HAMCAHHBIX YMCea ObUIO paBHO 7. Bme-
CTO KaXXZIOI'0 M3 4ucesl Ha JOCKe HaIlWCaay 4YWCJIO, BABOE MeHblllee Iep-
BOHauYaslbHOro. Yucsa, okasaBllIKWecsd IIOCjae 3TOrO MeHblle 1, ¢ JOCKU
CTEpIIU.

a) Moruio it cpegHee apudMeTHYECKOe YHCET, OCTABIINXCS Ha JOCKE,
ctaThb Oosbire 14?

6) Morio su cpefHee apupMeTHUECKOE OCTABIIMXCS HA JOCKE YUCEN
crath 6onbire 12, HO MeHbIIe 137

B) HaiizuTte MakcuMaibHOe BO3MOXKHOE 3HAUYeHHe cpefHero apudme-
TUYECKOT'0 OCTABIINXCA Ha JIOCKE YHUCE.

Pemenue. a) [IycTh Ha Zocke 6bUTO 24 uMcia, paBHBIX 1, u 6 4ucer,
paBHBIX 31. 11X cpesHee apudmMeTndeckoe paBHO 7. CpenHee apupMeTH-

-15,5
YecKoe MOJIyYUBIINXCA YHACel PaBHO T’ =15,5>14.
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6) IlycTsb ¢ mocKU GBUTO CTEPTO k YKCEN, CyMMa OCTaBIIUXCs ObUIa paB-

S ..
Ha S, a 3HAYUT, cTaja paBHa z ITo YCIOBUIO OKa3aJMCb CTEPTBI TOJIBKO

4uciIa, TOMy4YUBIIMeca U3 1, TO3TOMY % =7, T.e. S=210—k. Cpennee

S
apudMeTHIeCKOe OCTABIINXCS YHCe PABHO 230 _ k)’ OTKYAQ NonydaeM

210k , .
12 < 35— < 13; 72024k < 210~k < 780 - 26k;
510 114

Ho Takux 1essix yrces k HeT.

B) B 0603HaueHUsAX pellleHus PeAbIAYIIEro MyHKTa HEOOX0AUMO Hai-
S
2(30—-k)"

S 210—k 1 90

A=360—K0 =~ 2@0-k — 2 30—k

TH Haubosblllee BO3MOXKHOE 3HaYeHue yucaa A = Hmeem

Yucno A 6yZeT HaubOOMBIITNUM, €CU YUCI0 k OyZeT MpUHUMATh Hau-
Gosblliee BO3MOXKHOe 3HaueHue. OlleHUM 3HavyeHue k.

Kakzioe 13 mepBOHaYaIbHO HAIMICAHHBIX Ha JOCKeE 4Kces ObLIo He 60-
nee 40 u Ha gocke octanock 30 — k Yuces, HO3TOMY I CYMMBI S BBITIOJ-
HsETCA HEPAaBEHCTBO

210—k =S < 40(30—k),

OTKYyZa
330
210—k €£40(30—k); 39k <990; k< I3 < 26; k < 25.
3HaAYMUT,
1 90
A< §+ 30-25 — 18,5.

[puBenéM MprMep, MTOKA3bIBAIOIINMA, YTO cpeHee aprudMeTHIECKOE OCTaB-
IIMXCS Ha [IOCKe Yrces eCTBUTENIBHO MOXKET CTaTh paBHbIM 18,5. IlycTh
IepBOHAYaJIbHO HA [OCKe OBUIO HAmucaHO 25 eAWHWII U 5 4Yuces, paB-
25+185 _
30 -
Bce eamHUITEI CTEPIHU C OCKH, a OCTaIbHbIE YK CIa YMEHBIIWINCH B 2 pa3sa.
5-37
Torga cpegHee apudMeTHIECKOE OCTABIINXCSA YKUCET PABHO 55 = 18,5.
fIcHO, YTO TIpUMep TONTydYaeTcs MPU HaWJeHHOM HaubOoIbIIeEM 3Haye-
HUH k, T. €. HEOOXOAUMO YAAIUTh 25 €VHUIIL.

ueix 37. Torza ux cpefHee apudmeTHUecKoe OBLIO PaBHO
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OrtBer. a) z1a; 6) HeT; B) 18,5.

Cogep:xaHue KPUTEPUST Basurbl

BepHo nosy4yeHs! Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6aut) pe3ysbraTel 4

BepHO 1osTy4eHs! TpU U3 epeuncIeHHbIX (CM. KpUTepuii Ha 1 6aju1) pe3yabTaToB

BepHo Tosy4eHs! iBa U3 IepeYrcIeHHbIX (CM. KpuTepuii Ha 1 6aju1) pe3yabTaToB

=N W

BepHO TOJIyYeH OfIUH U3 CIIEAYIOIUX Pe3yIbTaTOB:
— 060CHOBAHHOE peIlIeHNE 1I. d;

— 0060CHOBaHHOE pelleHue II. 0

— MCKOMas OLEHKA B II. 8;

— [IpUMeEP B II. 8, 06ECIEYUBAIOLINY TOYHOCTD [IPEABIAYIIEH OLeHKHI

Pemenune He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, NEPEIYNCTECHHBIX BBIIIE

MaxcumanwvHulil 6ann

ITpumep 8.13. Ha jocke 6puto HamucaHo 20 HaTypasbHBIX YUCEI
(11e 06s13aTENBHO PA3JINYHBIX), KaKA0€e U3 KOTOPHIX He MpeBocxoauT 40.
BmecTo HeckonbKuX (BO3MOXXHO, OJHOTO) M3 YHCeJ Ha JOCKe HaIlKlcalu
Yyucla, MeHbllMe [TepBOHa4YaabHBIX Ha 1. Yucsa, KOTophle HOCje 3TOTO
OKasaauch paBHBIMU 0, C IOCKU CTEPIHU.

a) Moruio u cpesiHee apudMeTHIECKOe YHCesT Ha JOCKEe YBEJIUYUThCSA
TocJie IPOUu3BeIEHHON onepauun?

6) Cpeanee aprudpMeTHIeCcKOe TepBOHAYAIBHO HAITUCAHHBIX YHCET ObI-
JI0 paBHO 27. Morio i cpefHee apudMeTHIeCKOe OCTABIINXCSA HA JOCKe
YUCel IOMYyYUThCA PaBHBIM 347

B) CpezHee apudmMeTHIECKOE TEPBOHAYATHHO HATTMCAHHBIX YHCET ObI-
JIo paBHO 27. HalifuTte MakcuMajbHOE BO3MOKHOE 3HAuUeHUe CpeJHero
apudMeTHIECKOT'0 OCTABIINXCA Ha JOCKEe YHCEJL.

Pemenne. a) IlycTh mepBOHAYAIBHO HA JOCKe ObUTO 19 umcesn, pas-
HbIx 10, 1 ogHO uwmcio, paBHoe 1. VX cpesHee apudmMeTHIecKoe PaBHO

19-10+1
——+~— =9,55. YMeHbIIUM YUCIO0, PaBHOE 1, ITOC/IE Yero OHO UCYE3HET

20
C ZIOCKH, a OCTaJbHbIE YKCIa MEHATD He OyzeM. CpeZiHee apudpMeETHIECKOE
19-10
OCTAaBIIIMXCA YUCeJl PABHO 0 = 10.

6) IlycTb ¢ ZOCKU OBLIO CTEPTO k UKCEN, CyMMa OCTQJIbHBIX YHCE /10

YMEHbIIEHUA ObLTa paBHa S, a IoCjie YMEHBbIIEHNA CTa/la paBHaA S—n

S+k
T.e. OBLIO M3MeHeHO n uuces, 6ombimux 1. TTo ycioBuUio 0 = 27, T.e.

S =540 — k. CpegHee apudMeTHIECKOE OCTABUINXCS YHCES PABHO

S—n _
20—k — %
OTKYyZa IoJiydaeM
540—k—n — 34

20—k
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U3 sToro paBeHcTBa HaxoAuM 33k =140 + n. Yncsio n JIeXUT B Ipeenax
ot 0 g0 20, mostomy 140 + n smexur B npegenax ot 140 go 160. B aTom
IIPOMeEXYTKe HeT LieJIbIX Yhcesl, AeAluxcs Ha 33.

S+k
B) B 0003HaYeHUAX MPEABIAYIIETO MyHKTA MO-TIPEKHEMY >0 = 27,
T.e. S=7540 — k. HeobxogMo0O HaliTU MakCUMaIbHOE BO3MOXKHOE 3Haue-

_S—n
HHe yncna A= 55— imeem

S—n _ 540—k—n < 540—k 14 520
20—k 20—k = 20—k 20—k°

Yucio A 6yzet Haubonbumm, ecau n =0 u 9ucio k 6yAeT IPpUHUMATh
HauboJIbIIee BO3MOXKHOe 3HaueHre. OIleHUM 3TO 3HaueHue. Tak KaK Kaxk-
[loe U3 TIeEpBOHAYaIbHO HAIMCAHHBIX Ha JOCKe Yuces ObUio He 6onee 40
Y Ha JIocKe ocTasoch 20 — k 4ucest, JjIs CyMMBI S BHITIONHAETCS HEpaBeH-
CTBO

540 —k =S < 40(20—k),

OTKyZa
540—k <40(20—k); 39k <260; k<2 <7, k<6.
3HaAYMUT,
A1+ <1422 =382

[TpuBesnéM npuMep, TOKa3BIBAOIINN, YTO cpeHee apudMeTHIECKOe OCTaB-
o 1
IIMXCA Ha /IOCKe YHCe IeHCTBUTEIHO MOTIO CTaTh PaBHBIM 387. TlycTs

MepBOHAYAJIbHO Ha /JOCKe OBUIO HamucaHO 6 efWHUII, 13 Yuces, paBHBIX
40, u ogHO yncio, paBHoe 14. Torza ux cpegHee apudMeTHdecKoe OBLIO
paBHO

6+13-40+14 _

50 27.

[lycTs 6 uwMcen, paBHBIX eJUHUIlE, YMEHBIIIINCh Ha 1 (mocie yero ObI-
JIA CTEPTHI C IOCKU), a OCTA/IbHBbIE YHC/Ia HE U3MeHWINCh. Torzia cpesiHee
aprudMeTHIECKOE OCTABIIUXCS YUCET PABHO
13:40+14 1
——F— =38=.
14 7
fIcHO, YTO TIpUMEp JIETKO TIONydYaeTcs MpU HaWJeHHOM HauOOIbIIeM
BO3MOXKHOM Kk, T. €. cpeii HAalTMCAHHBIX YKUCET JOJDKHO OBITh 6 eIUHMUII.
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OrtBer. a) z1a; 6) HeT; B) 38%.

Copep:xaHue KpuTepus Baisl

BepHo noy4yeHs! Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6aut) pe3ysbraTel 4

BepHO 1osTy4eHs! TpU U3 epeurcIeHHbIX (CM. KpuTepuil Ha 1 6aju1) pe3yabTaToB

BepHo Tosy4eHs! iBa U3 IepeYrcIeHHbIX (CM. KpuTepuii Ha 1 6aju1) pe3yabTaToB

=N W

BepHO TOIyYeH OfIUH U3 CIIEAYIOIUX Pe3yIbTaTOB:

— 060CHOBAHHOE peIleHNeE 1I. d;

— 0060CHOBaHHOE pelIeHue 1. 0

— MCKOMas OLEHKA B II. 6;

— [IpUMep B II. 8, 06ECIEYUBAIOLINN TOYHOCTD [IPEABIAYIIEH OLeHKHI

Pemenune He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, NEPEIYNCTECHHBIX BBIIIE

MaxcumanwvHulil 6ann

IIpumep 8.14. YuyeHuku mucanu TecT. Pe3ylbTaToOM KaXXZOro y4eHU-
Ka sSBJIAETCA 1eJI0e HeOTPULIaTeIbHOe YUCI0 6aIoB. YIEeHUK CUUTAETCS
C/IaBIIUM TECT, eCIM OH Habpas He MeHee 83 6asutoB. M3-3a TOro, YTO 3a-
JaHUA OKA3aJIUCh TPYAHBIMY, BCEM YIaCTHUKAM TecTa A06aBWIHU 1o 5 6at-
JIOB, G1aroziapst 4eMy KOJIMYECTBO CAABIINX TECT YBETUYUIOCH.

a) Mor i cpefiHuMii 6ajT YYaCTHUKOB, HE CAABIIUX TECT, TOHU3UTHCA?

6) Mor iu cpeHUI 6a/T YYACTHUKOB, CAABIIUX TECT, MOHU3UTHCSI
Y CpeAiHMH 6ajl y9aCTHUKOB, He CAABIINX TECT, TOXKE TOHU3UTHC?

B) V3BecTHO, YTO TIepBOHAYaJIbHO CpeJHUI Oajl y4aCTHUKOB TecTa
coctaBu1 90, cpeqHU 6asa yIaCTHUKOB, CAABIIMX TeCT, cocTaBma 100,
a cpefHUl 6asl yIaCTHUKOB, HE CAABIIUX TeCT, cocTaBuia 75. Iocie fo-
GaBjieHUs 6AIOB CPeIHUM 6a/lJl yYaCTHUKOB, CAABIINX TECT, CTaJl pPaBeH
103, a He caaBmKUX TecT — 79. IIpy KaKOM MUHMMaJbHOM YHCJIE€ YIaCTHU-
KOB TeCTa BO3MO>KHA TaKas CUTyalus?

Pemenne. a) Ilycth 6bUTM 3 yyacTHHMKA, KOTOphle Habpamu 100, 82

u 2 6amwra. Cpeguuii 6ayl y4aCTHUKOB, HE CIABIIUX TECT, COCTABJISLI

8242
T+ =42 6ana. ITocie no6aBieHus 6aNIOB ¥ YIaCTHUKOB OKa3aloCh

105, 87 u 7 6amnoB. Tenepb cpefHuii 6aia y4aCTHUKOB, HE CAABIINUX TECT,
cocTaBiiseT 7 6asios.

6) B mprMepe U3 IPeBIAYIINEro MyHKTa CPeHIM 6alT y9aCTHUKOB Te-
CTa, C/IaBIIUX TECT, TIEPBOHAYANBHO cocTaBisi 100 6asioB, a mocie Jo-
105487

2
B) IlycTh Bcero 6bI0 N yYaCTHHKOB TECTA, CAAIU TECT d YIACTHUKOB,

mocie fobaBieHus 6aioB czanu TecT b yd4acTHUKOB. O4YeBHUIHO, UTO
CpeZHMI 62T BCeX YUaCTHUKOB Iocie fobaBieHus coctaBui 95. imeem

6aByieHna 6AJIOB COCTaBUII =96 6aJIoB.
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[iBa ypaBHEHUS:
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. TloaTOMYy
nesoe yncyio N KpaTHO 5 U KpaTHO 3, T.e. kpaTHO 15. Takum obpasom,
N =15.

Tenepp nmokaxem, 4To N Moo paBHATbCA 15. IlycTh M3HA4YaIbHO S5
YJacTHUKOB Habpanu mo 74 6anna, 1 ysacTHuK — 80 6aioB 1 9 ydacrt-
HUKOB 10 100 6asutoB. Torzma cpeanuii 6amn b1 paBeH 90, cpeHui H6an
Y4YaCTHUKOB, CIaBUINX TecT, 6bLT paBeH 100, a cpeAHMit 6aia yIaCTHUKOB,
He CZIaBIIUX TecT, 6bU1 paBeH 75. Tlociie qobaBieHus cpeHuil 6ast yaacT-
HUKOB, CAABIIUX TeCT, cTaj paBeH 103, cpeaHuil 6ai y4aCTHUKOB, He
CZIaBIINX TECT, CTaI paBeH 79. TakuM 06pa3oM, BCe YCIOBHS BBITOTHEHHI.

OrtBer. a) za; 6) ga; B) 15.

Copep:xaHue KpuTepusa Bamnsl

BepHo nosyueHs! Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6ajut) pe3ysibraTel 4

BepHO ToJTy4eHs! TPU U3 IepeuncIeHHbIX (CM. KpUTepHii Ha 1 6a) pe3yabTaToB

BepHO 10JTy4eHs! jBa U3 IepeYUCIeHHBIX (CM. KpUTepUii Ha 1 6aju1) pe3yabTaToB

=N W

BepHO MOIyYeH OIUH U3 CJIEAYIOIUX PE3YIbTaTOB:

— 060CHOBAaHHOE PEIlIeHNE 1I. d;

— 060CHOBaHHOE pellIeHue 1. 0

— MCKOMas OIeHKa B II. 8;

— [IPUMED B II. 8, 06ECIIeYNBAIONIMI TOYHOCTh MPEABIAYINEH OLeHK!

Pemenune He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, NEPEIYNCTECHHBIX BBIIIE

MaxcumansvHulil 6an

ITpumep 8.15. a) IIpuBesuTe NprUMep YeTHIPEX3HAYHOI'O YMCJA, IIPO-
n3BeZieHre NUGP AeCATUIHOH 3amucy KoToporo B 10 pa3 6osblie CyMMEI
udp 3TOro YucIa.

6) CyulecTByeT I TaKoe YeTHIPEX3HAYHOE YHCIIO, IPOM3BeZieHre TP
JECATUYHOM 3aTIMCH KOTOPOTO B 175 pa3 6osblile CyMMBI P 3TOTO Yucia?

B) HaiizuTe Bce Takve yeThIpEX3HAYHBIE YMCJIA, IPOU3BeZieHUE ITUD
JeCATUYIHOH 3aMMCH KOTOPHIX B 50 pa3 6osbIiie CyMMBI IUGP 3TOTO YHCIA.

Pemenue. a) IlpousBezneHue uudp unciaa 2529 pasuo 180, a cymma
udp paBHa 18, T.e. B 10 pa3 MeHbIIe.

6) IIpeamnonoxuM, 4To Takoe 4ucio n = abcd cymectByeT. O4eBUAHO,
YTO CpeAu 3TUX P He MOXKET ObITh HyJIeH.

Nwmeem abcd =175(a+b+c+d). IlpaBasg 4acTb 3TOro paBeHCTBA jie-
JuTcs Ha 25, moaToMy cpeau 1ubp HaigayTcsa ABe nudpel 5. Tak Kak mpu
TepecTaHOBKe MecTaMu 1udp uncia n paBeHcTBO abcd =175(a+b+c+d)
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ocTaércsi BEpPHBIM, 6e3 OrpaHUYeHMs OOUHOCTU MOXXHO CYUTaTh, UTO
B yucie n upsl ¢ U d paBHHI 5.

Torma ab=7(a+b+10)>7-12>9-9 > ab. IlonyyaemM MpOTUBOpE-
que. -

B) IIpeamonoxkum, yTo Takoe uuciao n =abcd cymectByeT. Kak u pa-
Hee, 3aMeTUM, YTO CpeAM 3TUX IUPp He MOXeT ObITh Hyseil. MMeem
abcd =50(a + b + ¢+ d). IlpaBasg 4acThb 3TOTO paBEHCTBA JENUTCA HA
25, moatoMy cpeau 1nudp HakayTcsa ae uudpbl 5. Be3 orpaHuueHus
ob1IHOCTH OyZIEM CYMTATh, YTO c=d = 5.

Torga ab =2(a+ b + 10). Tak kak mpaBas 4acCTh MOCJIETHETO paBeH-
cTBa 4éTHA, a win b 4éTHeL. ByzeM cuutath, 6€3 orpaHuYeHus OOIHOCTH,
4yTO b 4ETHO.

Eciu b=2, To a=a+ 12, 4To HEBO3MOKHO.

Ecnmu b=4, To 2a =a + 14; a =14, 9To HEBO3MOXKHO.

Ecaiu b=6, To 3a=a+ 16; 2a=16; a=_8. Yucio n =8655 u Bce uuc-
JIa, TIoly9aeMble U3 Hero rnepecTaHOBKOU IUQP, YAOBIETBOPSIOT YCIOBUIO
3a/auu.

Ecnmu b=8, To 4a=a+18; 3a=18; a=6. DTOT BapuaHT TaKxe IMOJy-
YaeTCcs U3 TMPEBbIAYIIEro MepeCTaHOBKOU TUMD.

OTBeT. a) HanpuMep, 2529; 6) HeT; B) ynucio 8655 U Bce YuCa, MOJy-
YyaeMble U3 HeTo IepecTaHOBKOM 1udp (Bcero 12 uwmcen).

Copep:xaHue KpuTepusa Baisl
BepHO IIOCTPOEH NPUMED B II. d, ¥ 060CHOBAHHO IIOy4YeHbl BEPHBIE OTBETHI B II. 0 4
UIL8
OG6OCHOBAHHO IIOJy4YeHbI OTBET B II. 8 ¥ OJMH U3 CIEAYIOUINX Pe3yIbTaTOB: 3

— [IpUMeEp B II. Q;
— 0060CHOBAHHOE pEIIeHUE II. 6

BepHO IIOCTPOEH IIPUMeD B II. d ¥ 060CHOBAHHO NOJIy4YeH OTBET B II. 0. 2
W1

O60CHOBAHHO MOJy4YeH BEPHBII OTBET B II. 8

BepHo nocTpoeH npumep B 1. d. 1
W1

OG6OCHOBAHHO IIOJy4YeH BEPHEBIN OTBET B II. 6

Pernrenue He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, ITIEPEINCIICHHBIX BBIIIE

MaxcumansHwlii 6ann

IMpumep 8.16. Tpu BelIeCTBEHHBIX YMCIa HA30BEM 3aMeUAMENbHOU
TPOHKOM, €CJIM OHU MOTYT OBITh JAJTMHAMU CTOPOH TPEYTOIbHUKA.

Tpu BelecTBEHHBIX YMC/IA HA30BEM NpekpacHoil TPOMKOH, ecu OHU
MOTYT OBITH UIMHAMH CTOPOH IIPAMOYTOIBHOT'O TPEYTOMIbHUKA.
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a) [laHbl 5 pasanMyHBIX HaTypaIbHbIX ynicesn. MoxXeT i 0Ka3aThCs, YTO
cpesiu HUX He HaWAETCA HU OJHOM 3aMedaTebHON TPOUKU?

6) JlaHbl 4 pa3IUYHbIX HATypaabHbIX YHcIa. MOXKET I 0Ka3aThCs, YTO
cpesu HUX MOXKHO HAaWTH TPU MPeKpacHble TPOUKMU?

B) Jlanbl 10 pa3muyHbIX ynces (Heobsg3aTeNbHO HAaTypaibHbIX). Kakoe
MaKCcHUMaJbHOe KOJIMYEeCTBO INPEeKPACHBIX TPOEK MOKeT OKas3aThCsA cpe-
U HUX?

Pemenue. a) Ecim yucna paBHe 1,2, 4,8 u 16, To HUKaKue TpU U3
HUX He 00pasyloT 3aMevyaTeNbHY0 TPOUKY.

6) Eciu ofiHO U3 Yuces SBIAeTCsA JJIUHON TUIIOTEHY3bI AJI IBYX Tpe-
YTOTBHUKOB, TO KaKOE-TO M3 OCTABIIUXCA TPEX UHCEN SIBIAETCSA JTUHOU
KaTeTa /I OTUX /IBYX TPEYTOJbHUKOB, a TOTZIA TPEYTOIbHUKHA OKaXKYyTCS
PaBHBIMHU TI0 TUIIOTEHY3€ U KaTeTy. 3HAYUT, KaKJ0€ YHCIO MOXKET OBITh
JUIMHOM TUTIOTEHY3bI He 60Jiee YeM OZHOTO TpeyroibHuKa. [Ipu aToM ABa
CaMBbIX MaJIeHbKHX 4HCJIa He MOTYT fBIATHCA JJUHOU T'MIIOTEHY3Bl Tpe-
YTOJIbHUKA. 3HAYUT, CPeAU YETHIPEX YKCel MOXKHO HaWTU He Oojee ABYX
TIPEeKPaCHBIX TPOEK.

B) YIOPSZOYMM YHCIa IO Bo3pacTaHuio. Camoe 60/bIIoe U3 HUX MO-
JKeT OBITH JJIMHOM TUIIOTEHY3Bl He 60Jjiee YeM B YETHIPEX TPEYTrOIbHUKAX
(B MPOTHUBHOM CJIyYae OZHO U3 OCTABIIUXCA 9 urcesn OyaeT JIMHOM KaTeTa
B /IBYX TpeyroJbHUKAaX C JaHHOU I'MIIOTEHY30MU, a TOT/Zia 3TU TPeyroJIbHU-
KU OyZIyT paBHBI TI0 TUTIOTEHY3€ U KaTeTy). AHAJOTUYHO BTOPOE TIO BEJU-
YHUHE YUCJIO MOXET OBITh JJUHON THUIIOTEHY3bl He 6osiee YeM B YETHIPEX
TPEyTOIbHUKAX, TPEThE U YETBEPTOE — B TPEX, MATOE U MIECTOE — B /IBYX,
ceZibMOe M BOCbMO€e — B OJHOM. VITOT0, MpeKpacHBIX TPOEK MOXKET IIOJY-
yuThCs He 6omee 20.

JlBazsLiaTh IIpeKpacHbIX TPOeK HaWéTcsa, HampuMep, s CleAyoLero
Habopa yncern: 1, v2, V3, ..., v/10.

OrtBerT. a) zga; 6) HeT; B) 20.

Copep:xaHue KpuTepusa Bamnsl

BepHo nosyueHs! Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6aut) pe3ysbraThl 4

BepHO ToJTy4eHs! TPU U3 MepeuncIeHHbIX (CM. KpUTepHii Ha 1 6a) pe3yabTaToB

BepHO 10JTydYeHs! jBa U3 IepeYUCIeHHBIX (CM. KpUTepUii Ha 1 6aju1) pe3yabTaToB

=N W

BepHO MOIyYeH OIUH U3 CJIEAYIOIUX PE3Y/IbTaTOB:

— 060CHOBAaHHOE PEIlIeHNE 1I. a;

— 0060CHOBaHHOE pelleHue II. 0

— MCKOMas OIIeHKa B II. 8,

— [IPUMED B II. 8, 06ECIIeYNBAIONIMI TOYHOCTh MPEABIAYINEH OLeHK!

Pemenune He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, NEPEIYNCTECHHBIX BBIIIE

MaxcumansvHulil 6ain
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IMpumep 8.17. Yucna 1, 2,3,4,5,6,7,8,9, 16 1pou3BOJILHO AeIAT Ha
TPHY HENYCTHIE IPYIIIBL. 3aTeM BIYHUCIAIOT 3HaUeHUE CpeIHero apudpMeTH-
YECKOTO YHCENT B KAK/JOU U3 TPy (AJIs TPYTIIBI U3 €IMHCTBEHHOTO YK CIa
cpenHee apudpMeTUIECKOE PABHO 3TOMY YHUCITY).

a) MoryT /i TIONyYUThCS OAMHAKOBBIMU JIBA M3 ITUX TPEX 3HAUEHUH
CpefHUX apUPMETHIECKUX B TPYIIIAX U3 PA3HOI'0 KOJIMYECTBA YHUCEN?

6) MoryT it 6BITH MTOJYYUTHCS OAUHAKOBLIMU BCE TPU 3HAYEHUS CPE/-
HUX apUPMETUYECKUX?

B) HaliznTe MUHMMAaJIbHOE BO3MOXKHOE 3HAYeHNE MaKCUMAaJbHOIO U3
MOJTy9aeMbIX CPEHUX apuPMeTHIECKUX.

Pemenue. a) Hanpuwmep, auisa rpyni {1, 4, 7} u {2, 6} cpenHue 3Have-
HUSI COBITa/Ial0OT U PaBHEI 4.

6) TIpeAToNoXUM, YTO 3TO BO3MO)XHO. [TyCTh Bce 3 CpeIHUX 3HAUEHUS
paBHHI c. B kaxzoii rpymnmne oT 1 0 8 HaTypaabHBIX YHCEN, IO3TOMY COOT-
BETCTBYIOIIIEE CpeJiHEE TPEACTaBUMO B BUJE C = %, IJe a — HaTypaJbHOe
yucio u be{1,2,3,4,5,6,7,8}. C Apyroil CTOPOHBI, MyCTh TPYIIIHI CO-
CcTOAT U3 N, m U k 4ucen. Torza CyMMBI YUCeJ B I'PYIIax paBHBI NC, MC
U kc coOoTBeTCTBEHHO, a ob6mias cymMa Bcex 10 uyumcen paBHa 61 u paBHa

(n+m+k)c=10c. IToatomy 10c=61; c = %
YTO 3HAaMEeHaTeb YHCIa ¢ He TPEBOCXOAUT 8.
B) ITyCTh IPYIIIIBI COCTOSAT U3 1, M ¥ k YKCeJI, a COOTBETCTBYIOILIUE CPE/-

HUe 3Ha4eHus paBHHI Cq, C, U 3. Eciu ¢; <6,1, ¢, <6,1, c3<6,1, TO

nc, +mey+keg < (n+m+k)-6,1 =61,

OTO IPOTHUBOPEYUT TOMY,

YTO TIPOTHUBOPEUYUT YCIOBUIO. 3HAUUT, XOTS ObI OAHO U3 UHCEN Cq, Cy, Cg
He MeHbIne 6,1. [ToaTOMy MakCUMAabHOE M3 3TUX YHCEN He MeHbIre 6,1.

a
[Tpu aTOM KaXkZj0e U3 3TUX YHCET UMEeeT BUJ ¢ = 3
gucio u be{1l, 2, 3,4,5, 6,7, 8}, M03TOMy MakCUMaJIbHOE U3 3TUX YUCEI

TZle a — HaTypaJIbHOe

1
He MeHbIIIe 65.
1
[TokakeM, YTO MaKCUMaJbHOE U3 STUX YKUCE HE MOXKET PABHATHCS 6§.
1
[MycTb ¢, = 6§. Torza nepBas rpyImma COCTOUT U3 8 Yrcesl, CyMMa KOTOPBIX

1
paBHa 65 -8 =49 =061 —12. 3Ha4uT, KOKAasa U3 APYT'UX JBYX IPYILI COCTO-
UT U3 OAHOTO YncJIa, IPUYEM cyMMa 3THX ABYyX uuces paBHa 12. Ho Torga
OZTHO U3 9THX 4uces Gosblle 6, T. €. KaK MUHUMYM 7, IO3TOMY MaKCHMaJlb-

1
HOe cpefHee OosbIle 6§.
TakuM 06pa3oM, IMoIyd4aeM, YTO MaKCUMaJIbHOE U3 YHUCENI Cq, Cqy, C3 HE

MeHbIIIe 6%.
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HOKa)KeM, YTO MaKCHUMaJIbHOE M3 YUCEJ Cq, Cy, C3 MOXET PAaBHATHCA

6%. B camom gesne, HampuMmep, Aasa pa3buenus Ha rpymmnsl {6}, {4, 8},

{1,2,3,5,7,9, 16} nony4aeM ¢; =c, =06, c3= 6%.

OtBer. a) z1a; 6) HeT; B) 6%.

Cogep:xaHue KPUTEPUST Basuter

BepHo nosyueHs! Bce IepeyrcieHHble (CM. KpUTepHii Ha 1 6ajut) pe3ysbraTel 4

BepHO T0JTydeHb! TPU U3 IIepeuncIeHHbIX (CM. KpUTepHii Ha 1 6at) pe3yabTaToB

BepHoO 1osy4eHs! Ba U3 IepeYrcIeHHbIX (CM. KpUTepuil Ha 1 6aju1) pe3yabTaToB

=N W

BepHO MosyYeH OfMH U3 CJIEAYIOIIUX PE3yIbTaTOB:

— 060CHOBAHHOE DEIIEeHNE 1I. d;

— 0060CHOBaHHOE pellleHue II. 0

— MCKOMas OIleHKa B II. 6;

— [IpUMeED B II. 8, 00ECIIeYHUBAIONIHI TOYHOCTD MTPEABIAYINEH OleHKHI

Perntenuie He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, ITIEPEUNCICHHBIX BBIIIE

MaxcumanwvHulil 6amn

ITpumep 8.18. Byxrantepy TpeOyeTcs BbIIATh MPEMUU COTPYAHUKAM
Ha oburyto cymmy 600000 py6ieit (pa3Mep MpeMUM KaXkKAOTO COTPYAHU-
Ka — HaTypajbHoe uncio, kpatHoe 1000). Byxranrepy zaroT pacipezerne-
HUe TIPeMUH, ¥ OH /IOJDKEH WX BbIZATh 6e3 cAayu M pasmeHa, umes 100
kymiop o 1000 py6uieii u 100 xymrop mo 5000 py6iedi.

a) YzacTca U BBIIIONHUTH 3aJilaHue, eciu B orAene 40 COTPYZHUKOB
1 BCE JODKHBI ITOJy4YUTh TIOPOBHY?

6) YaacTcs i BHITIOMHUTE 3a/laHKe, eC/IU BeAYIIeMY CIeIUaIuCTy Ha-
1o BeigaTh 40 000 pybiieit, a ocTasbHOe MOAENUTh IOPOBHY Ha 70 cOTpya-
HUKOB?

B) [Tpu kaKoM HanbOJbIIEM KOJTHYECTBE COTPYAHUKOB 3aZaHUeE YAACT-
Cs1 BBITIOJIHUTB TIPU JIFOOOM pacipezieleHUY pa3MepoB IpeMuil (He UCKITIO-
YeHO, YTO KOMY-TO TIPEMUU BOOOIIe He BHIMKICAIH)?

Pemenue. a) Kaxzpill coTpyaHUK AomkeH momydutb 600000 : 40 =
=15000 py6seit. Beigaaum 33 COTPyAHUKAM 110 3 MATUTHICIYHBIX KYIIHO-
PEBL, OZHOMY — IATUTBHICAYHYIO U 10 TBICAYHBIX, IIECTEPHIM — 10 15 THI-
CAYHBIX.

6) Kaxaplii COTPYZHUK, KPOMe BeAYIIero CIEIUAICTa, JOIKEH II0-
ayautb 8000 py6iieti, MO3TOMY HY»KHO OyZeT BbIJaTh Ka)XKJOMy HE MeHee
TPEX TBICAYHBIX KYIIOP, 3HAYUT, BCErO THICAYHBIX KYIIIOP HY>XHO He Me-
Hee 210 mtyk. CezoBaTenbHo, 6€3 c1auu U pa3MeHa BbIIATh IPEMUU HE
yzaacres.
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B) Eciu coTpyaHUKOB 27 win GOJIbIIE, TO PACIpPEAeTUM IPEMUH TakK:
26 4eyoBeK JOMKHBI IOMYYUTh 110 4 THICAYU, OJWH — BCE OCTaJbHOE,
ocTayibHble — HUYero. Torza BBIATh IpeMUM OyZeT Heb3sd MO TEM JKe

IpPUYMHAM, YTO U B IIyHKTE 6).

Eciu ke ux He 6osblre 26, To BceM, KpOMe OZHOT0, 6yZieM BbIJaBaTh X
TIPEMUU, UCIIONB3Ys He 6ojiee 4 THICAYHBIX KYITIOp (04eBUAHO, 3TO BO3MOXK-
HO: /JOCTaTOYHO MoZeNnuTh pasMep npemuu Ha 5000 ¢ ocTaTkoM), IIOKa He

KOHYATCA IMATUTBICAYHBIE KYIIFOPDBI.

Eciu nATUTBICAYHBIE KyNIOPHl 3aKOHYMWINCH, TO OCTaBIIMecs IPeMUHN
BBIZIATH TOYHO yzacTcsA. Ecii Jke HeT, TO Bce IPeMUH, KpOMe OZHOMH, OyayT
BbIZIaHBI (TIOCKOJIBKY UX TIOMyYaT He 6osee 25 yenoBeK, 3HAUUT, U3PACXO/Y-
etcs He 6osee 100 kymtop o 1000 py6ueit), a mocaeHU TPoCTO 3a6epéT

BCe OCTaBIIMECA JE€HDBI'H.

OrtBer. a) za; 6) HeT; B) 26.

— 060CHOBAHHOE PEIlEeHNE 1I. d;

— 0060CHOBaHHOE pelleHue II. 0;

— MCKOMas OLEHKA B II. 6;

— [IPUMED B II. 8, 06ECIIEYUBAIOLINN TOYHOCTD MTPEABIAYIIEH OLEHK!

Cogep:xaHue KpUTEPHUA Banbl
BepHo noy4yeHsl Bce IepeyrcieHHble (CM. KpuTepHii Ha 1 6aun) pe3ysnsraThl 4
BepHO IoTy4eHbl TPU U3 IepeYrCIeHHBIX (CM. KpUTepHii Ha 1 6an) pesynsraToB 3
BepHo HoJTy4eHsI Ba U3 HepeYHCIeHHBIX (CM. KpUTepHii Ha 1 6at) pesynsraToB 2
BepHo nonyyeH ofiMH U3 CIeAYIOIUX Pe3ylbTaToB: 1

Pernrenue He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, IIEPEINCICHHBIX BBIIIE

MaxcumanwvHulil 6ann




OTBeThl, yKa3aHU, pelleHus

§1. lerumocTh U eé cBoiicTBa. I[Ipu3HaKku e IMMOCTH

JuarHoctuyeckas pabora 1

1. OTBer. 1;4 uu 7.
2. OTBerT. /la.

3. OTBer. 3.

4. OtBerT. Her.

1.1. CBoiicTBa A€IMMOCTHU

HO,Z[I‘OTOBI/ITEJIBHLIG 3azadu

1. OTBeT. HeT (Hanpumep, 12).

2. OtBer. /la.

3. OTBer. /la.

4. OtBert. HeT (Hanpumep, a =2).

5. YkasaHue. Boiienure U3 MCKOMOTO BBIPaXXE€HMsA claraeMble, KOTO-
pble 3aBeZloMO JiesiATcsA Ha 3.

6. OtBer. 1.

7. OTBeT. 1.

8. OtBer. 1; 3.

9. OtBer. 1.

10. Yka3zaHue. PaccMOTpUTe IO OTAEIBHOCTU JEJIMMOCTb Ha 2, Ha 3
u Ha 5.

11. OrBeT. Hampumep, 1; 2; 3; 6; 12. Yka3auue. ITonpobyiiTe npuzy-
MaTh /[Ba TaKUX YKCJIA, 3aTEM K HUM T0/I0EPUTE TPETHE U T. J1.

OCHOBHBbI€E 3a/la4YU

1. Yka3zaHue. YMHOXXbTe YUCIUTEND ApoOU Ha 5, 3HaMeHaTe b — Ha 3
U BBIUTHTE OJIHO M3 JIPyroro.

2. Yka3aHue. PasnoxuTe BbIpaKeHUE HA MHOXXUTEIU U paCCMOTPUTE
10 OT/ZEeJIbHOCTH JIeTUMOCTh Ha 3 1 Ha 8.

3. Ykazanue. PaccmoTpuTe ABa ciy4ad 4€THOCTU N, B CIydae HEUYET-
HOT'0 PACCMOTPUTE JIeTMMOCTD Ha CpeZiHee YHCIIO JaHHOM TTOC/Ie[0BATEb-
HOCTH, a B cJlydyae YETHOI'O — JIeIMMOCTh Ha CYMMY JBYX YMCEJ, CTOSAIIUX
B cepeZllHe II0C/Ie/J0BAaTEIbHOCTH.

4. OtBerT. 133.

5. OrBerT. 251.
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1.2. [Ipu3sHaku JeJIUMOCTH

IToaroroBHUTE/ILHBIE 3aJa9H

1. OTtBer. a) 99832476252; 6) 99832476252; 2012; B) 79255,
r) 99832476252, n) HeT Takux umcesn, e) 99832476252; x) 79255.

2. YkazaHue. PaccMoTpuTe BapyuaHTHl YETHOCTU JaHHBIX YHUCEI.

3. Ykazanue. PaccMoTpUTe BaprUaHThl YETHOCTU JAHHBIX YUCEIL.

4. Pemienue. Tak Kak UTOrOBOE IpOM3BeieHNe HEYETHO, BCe COMHO-
JKUTEJIU TO)Ke HeYETHBI. 3HAUUT, U CyMMa, U IIPOH3Be/leHre UCXOAHBIX YU-
ceJl HeUéTHBI, 4ero OBITh He MOXKET.

5. OtBerT. 4. Yka3anue. BorarcanTe cymMmmy Uudp B 3TOM YHCIIE.

6. OtBer. 1155;4155; 7155; 3150; 6150; 9150. Yka3zanue. PaccmoT-
puTe cHavasa JeJIuMoCTb Ha 5, a 3aTeM — Ha 3.

7. OTBeT. 4104. Yka3anue. PaccMoTpuTe cHavasna AeIMMOCTb Ha 8,
a 3aTeM —Ha 9.

8. Ykazanue. [TocunTaiiTe CyMMy BceX CyMM LIU}P JAaHHBIX YHUCE, JJIA
3TOTO ITOCUUTANTE KOMIMYECTBO BCEX COCTABIEHHBIX YHCEI.

9. OrBeT. 9876543120. Yka3zauwue. /leruMocTb Ha 9 ciexyer u3 zie-
JIUMOCTU CyMMBI nudp Ha 9, a 4ToObI ObLIA AETUMOCTh Ha 4, YHUCJIO U3
[IBYX HaUMeHbUIUX ITUGD, VZOBJIETBOPSIONIEE STOMY YCJIOBHUIO, CTABUTCS
B KOHeI] UICKOMOTO 4uCJIa.

10. OTBeT. Het. Ykazanue. Cymma 1iidp Ha YETHBIX MeCTax He MOXKeT
OBITH paBHA cyMMe P Ha HEYETHBIX MecTax (Tak KaK cyMMa BcexX nudp
HeuéTHA). Ho omrmuarbes Ha 11 u 6osbllle OHU TOXKe He MOTYT (PaccMOT-
pUTEe HAUMEHBIIYIO U HAUOOIBIIYI0 BOSMOXKHBIE CYMMBL).

11. Yka3anue. JleBasd yacTb He JeanuTcAa Ha 11, a mpaBasg — J,eJIuTcs.

OCHOBHBbI€E 3a/la4U

1. OTBeT. 523152; 523656. Ykasauue. lickoMoe 4YHCJIO ZO/DKHO Je-
JuThcs Ha 504.

2. OtBeT. HeT. YkazaHue. PaccMOTpUTe YETHOCTb CYMMBI YUCEJT B KaXK-
JIoli rpyImIe U 4€THOCTh CyMMBI Bcex 4uces oT 1 g0 21.

3. OtBert. Hert. Ykazanue. Vcrnonb3oBaHo 10 GyKB, 3HAYUT, OfHA U3
HUX 0603HavaeT nudpy 0. Pa3 mpousBeseHNs paBHEI, TO 3Ta OyKBa MOBTO-
pseTcs B oboux cioBax. 3HAUUT, 310 JI wau O. JI 6BITh HEe MOXKET, TaK KaK
c Heé HaunHaeTcAa ynciao «/IOMOHOCOB». 3uauunt, O paBHO HYJIIO, a TOT/A
gpcno «MUXAWTIO» 4éTHo.

4. OTBeT. 8910. YkazaHHe. DTO YHCJIO AO/DKHO AeIUThcsa Ha 990, a Ta-
KHe YKcia MOXKHO mepebpaTh.
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5. OTBerT. 9. YkasaHnue. [1o npusHaKy paBHOOCTAaTOYHOCTH Pa3HOCTb
STUX YUCEeJ AENTUTCA Ha 9, 3HAYUT, MeHbllle 9 eAUHUIL] OBITH HEe MOXKET.
[pumep A1 9 eAUHUII, HAPUMeD, Takoi: 9087654321 — 8976543210 =
=111111111.

6. OTBeT. a) 7a; 6) Za; B) HeT. YKa3aHue. B TMepBBIX ABYX IMyHKTaX
HETPYZAHO HAaWTH cCyMMy P Ha YETHBIX M HA HEYETHBIX MECTaX TaK, YTO-
6bI OHM OTIMYaNKch Ha 11 B 1. a) 1 Ha 22 B 11. 6). OcTaHeTcs moxo6paTh
Yyucia, HapuMep, Tak: a) 9783625401 u 6) 305162847 (BceBO3MOXKHbBIE
MIEPECTAHOBKY UPP, CTOALINX HA MeCTaX OLHOM YETHOCTH, ZaLYT TOpaszio
6onbire, yeMm 11 BapuaHToB). B 1. B) cymMa Beex 1udp HedéTHA, 3HAYNT,
Pa3HOCTb MEXAY CyMMaMU [P HAa YETHBIX M HA HEUETHBIX MECTaX JI0JIK-
Ha ObITh paBHA 11, 4YTO HEBO3MOXKHO.

7. OTBeT. 987652413. Yka3anue. HaiiguTe, ueMy MOTYT ObITh PaBHBI
CyMMBI IUdp HA YETHBIX U HEYETHBIX MECTaX, ITOCJIE YeT0 BKIIOYUTE B CYM-
My Ha HEYETHBIX MeCTax caMble Oosbliue HeYETHBIE 1TUdph: 9;7;5, a B
CyMMy Ha 4ETHBIX — caMble OosbIlle YETHEIE: 8; 6.

8. OtBeT. 45; 54. Yka3anue. 2430 genurca Ha 5 u Ha 81. 3HA4UT, HcC-
XOZ[HOE YHCJIO ZIeIUTCSA Ha 9 1 MMeeT B cBoel 3anucu uudpy 5.

9. OtBeT. Het. YkazaHue. Eciu CJIOKUTD [eCATh HEYETHBIX YKCEII, TO
cyMmMa 6yzieT Y€ THOM.

10. Ykazanwue. VcxogHoe 4uCIO 4ETHOE, 3HAUUT, €ro KBaJpar JOKeH
JeNIuThbcs Ha 4.

11. OTBer. 2. Yka3aHue. CymMa Bcex yuces paBHa 37 - 19, a oHa J0/K-
Ha JIeIUThCA Ha IOoc/eZiHee YUC/IOo, 3HA4YUT, [TocaeZHee YUcao paBHO 19,
a TorJja TpeTbe MOXET OBITh PABHO TOJIBKO 2.

§ 2. OcraTtku

JuarHoctuyeckas pa6ora 2

1. OrBet. 2012=154-13+10.
2. OTBer. 0.
3. OTBerT. 3.
4. OTBeT. [lesuTenb paBeH 3, OCTaToK 2.
5. OtBer. 21; 26; 31; 36.
ITogroToBUTE/IbLHBIE 3aJaYH
1. OTBeT. a) 2; 6) 0; B) 2; 1) 3; 1) 5.
2. OTBet. a) 0; 6) 0; B) 3; 1) 2; 1) 6.
3. OTBer. 1.
4. OTBeT. a) 6; 6) 9; B) 5.
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5. Ykazanue. PaccMoTpuTe BCe BapUaHTHl OCTaTKOB UCXOZAHOI'O YUCIa
OT JlesieHus Ha 4.

6. Ykasauwue. PaccMoTpuTe Bce BapUaHThl OCTAaTKOB MCXOZHOI'O YHC/Ia
OT ZieJIeHus Ha 5.

7. YkazaHue. PassoxnuTe NCXOZHOE YUC/IO HA MHOXKUTENIU U PACCMOT-
pUTe OCTaTKU OT JleJieHUus Ha 3.

8. OTBer. a) 0;1;6; 6)0;1;8.

9. YkasaHnue. BocrnonbayiiTech pe3ynbTaToM IpebIAyIero npuMepa.

10. Ykazanme. PaccMoTpuTe OCTaTOK JAHHOI'O YWCIA OT JeJIeHUA
Ha 9.

11. Yka3anwue. B 11. a) paccMOTpHTe OCTaTKU, KOTOPBle KBaJpaThl MOT'YT
JlaBaThb MpU JieJIeHUU Ha 3, B 1. 6) pacCMOTPUTE OCTaTKU, KOTOPbIe KBaJ-
paTel MOTYT ZiaBaTh IIPU JleJIeHUH Ha 4, B) pacCCMOTPUTE OCTaTKU, KOTOPbIE
KBaZlpaTel MOTYT JlaBaTh IIPU eJIEHUH Ha 5.

12. Ykaszanue. [IpuBeZuTe BRIpaKEHNE K 00IIeMy 3HaMeHAaTeo U J10-
Ka)XKuTe, YTO YUCJIUTENb JeUTcsA Ha 3 ¥ Ha 5 (paccMOTpeB OCTaTKM).

OCHOBHBIE 3a/la4YU

1. OTBeT. 1946. Yka3anue. JIOKa)KUTe, YTO HEIOJTHbIE YaCTHBIE B 060-
UX CIydasx OyAyT OMHAKOBBIMU.

2. Ykazanue. 3aMeHuTe 2222 1 5555 Ha Ux ocTaTKU OT AejeHUd Ha 7.

3. Ykaszanue. PaccMoTpuTe OCTATOK JAHHOI'O BEIPQXKEHUA OT JeJICHUA
Ha 7, ¥ UCHONb3yHTEe TO, UTO IecTas CTENeHb IPU JieJIeHUW Ha 7 JaéT
TOMbKO ocTaTku O u 1.

4. OtBert. 959. Yka3anue. Eciii K ICKOMOMY 4MCIy IpubaBuTth 1, TO
OHO OyzeT ZienmuThbest Ha 3, Ha 4 1 Ha 5.

5. OTBer. 2,5.

6. Pemienue. Eciiv B lecITU3HAYHOM YHCIIe Bee UQPHI PA3TUYHBL, TO
cyMMa Bcex nudp paBHa 45, a TorJja OHO eTUTCS Ha 3. 3HAUUT, UCKOMBIN
KBaJpaT JaéT OCTAaTOK 2 OT ZleJieHUs Ha 3, 4ero ObITh HE MOXKET.

7. YkazaHue. lcxogHoe 4YMCIO JA€T ocTaToK 1 OT JAeneHuUd Ha 9
u Ha 11. Cymma 1udp He MOXKeT OBITh paBHa 1, 3HAYUT, HAZIO JAOKA3aTh,
yTO OHa He paBHa 10. PaccMoTpuTe pa3HOCTh MEXJYy CyMMOW mMdp Ha
YETHBIX M HA HEYETHBIX MECTaX U OI[EHUTE €.

8. OtBer. 0. YkazaHue. B KaKZloM JJeCITKE CyMMa Yuces OyeT OKaH-
YUBaThCS HA OJHY U Ty Ke 1udpy.

9. Yka3aHue. 3aMeHUTe YMCIa BUa n — k Ha CpaBHUMBIE C HUMH YHC-
na —k.

10. Ykazanue. JlJokaxxute, 4TO 3TO IIPOU3BEJEHUE JeJUTCA Ha 3, Ha 4
u Ha 5.
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11. OTBeT. Pemmenuii HeT. YkazaHue. PaccmoTpuTe GOpMYIIEL AeeHUA
c ocraTkoM Ha 100 u Ha 1995, nociie yero npyUpaBHANTE UX IIPaBble YaCTU
Y HUCIIONIb3yUTe PaBEHCTBO U3 YCJIOBUA.

12. OTBerT. 28570. YkazaHue. PaccMOTpUTe IEPUOAUYHOCTD OCTATKOB
gpcen Buza 2" u n? ot AeneHus Ha 7.

13. OTBeT. (52;34) u (34;52). Ykazanue. Ouenute yuciao 1, mocie
yero npeo6pasyiiTe 3anuch genenus a> +b? Ha a +b ¢ ocraTKoM, Bbizie-
JIUTE TIOMHBbIE KBAZIPAThl M PACCMOTPUTE, KaKue MOoCIefHIe TUPPhl MOTYT
OBITH Y 9THUX KBaJpaTOB.

14. Yka3auue. PaccMOTpHUTe OCTaTKU yuces Buza 2" OT AieJieHus Ha 5
u Ha 13.

15. YkasaHue. PaccMoTpuTe OCTaTKM OT JieJieHuA Ha 3 U Ha 8.

16. Ykazanue. O6o3HaubTe 2" — 2 =nm, mMocje 4ero BOCIOAb3yUTECh
bopMyIIoH «pa3HOCTh OAMHAKOBBIX CTEIIEHEM.

17. Ykazanue. CHayasa JOKaKUTe YTBepXKJeHue JJiA IPOCTHIX N, ITocCje
Yero JZOKaXXUTe, YTO eCJIM OHO BEPHO I N =da U JJIsi 1 =b, TO OHO BEpPHO
U 1y n = ab.

18. YkazaHue. PasHOCTh MEX/Y JOOBIMU IBYMSI COCTaBI€HHBIMH YHC-
JIaMU IeJIATCA Ha 9, a 3HAYUT, €C/IU OZHO U3 HUX JIeJIUTCA Ha BTOPOE, TO UX
Pa3HOCTb TaKXe JIeJIUTCA Ha BTOPOe, IPUYEM YaCTHOE ZO/KHO JEeIUTBhCA
Ha 9 (Tak Kak 006a UCXOAHBIX YMC/Ia HA 9 He IeJIATCA), a OHO He IIPEeBBIIa-
€T 7 — IIpOTHUBOpeYNe.

§ 3. lecaTnyHaa 3anmuch YUcaa

JuarHoctuyeckas pabora 3

1. OTBeT. 214 cTpaHu.
2. OTBer. 18 jeT.

3. OTBeT. 1052636842.
4. OTBerT. Her.

ITogroToBUTE/IbHBIE 3aJaYH

1. Yka3anue. Vcronb3yiiTe pa3ioxeHHe YKcia o crerneHaM uuciaa 10
U 3aMeThbTe, 4To Jobas crerneHb yuciaa 10 gaér octatok 1 oT AeleHUda
Ha 9. —

2. OtBer. 37. Pemienne. CoxpaTuB obe YacTu paBeHCTBa ab-a-b=
= bbb Ha b, momyuum paBeHcTBO ab-a=111. 13 pasnoxeHus uyncia 111
Ha MPOCThIe MHOXKUTENN uMmeeM ab = 37.
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3. OTBerT. a) 911121314151617181920;
6) 101111314151617181920.

Ykaszanue. [Ipu paBHOM KOMUYeCTBE HUPP OOJBIIE TO YUCTIO, Y KOTO-
poro 6osbliie ubpa B CTaplieM pa3pse.

4. OtBeT. 72. YkazaHue. Pasnoxxute 1008 (mosmoBuHa ot 2016) Ha
MHOXXUTEJHN.

5. OtBet. 142857. Yka3auue. [Ipeo6pasyiiTe paBeHCTBO K BUAY

a,+99...95 =49q,...q,

U 3aMeTbTe, UTo Torza 99...95 aenuTtcsa Ha 7, 4YTO BO3MOXKHO, €CJIU JE€BATOK
He MeHee 4 (n=6).

6. Ykazauwue. Vcrionb3yiiTe pU3HAK JAeJIUMOCTY Ha 16.

7. OTBeT. 69.

OcHOBHBbIE 3a/la49U

1. Yka3auue. [IpeacTaBbTe 06a yucia B A€CATUYHON GoOpMe U YIIPO-
CTHUTE Pa3HOCTh.

2. Ykazanwue. [IpecTaBbTe YHC/IO B AECATUIHON HOPME U BOCIIONb3YH-
Techb GOPMYJION «KBaZIpaT CyMMbI».

3. Ykazanwue. [lonydyeHHass cymma OyzeT zenutbes Ha 111, a 111 =
=37-3. L

4. OtBer. 89. Pemrenune. ab =a + b%, 9a =b(b — 1). CrnexoBaTenpHO,
b=9, a Torga a =8.

5. OtBeT. 251. Yka3auwue. OIleHUTe Pa3HOCTb MEXKY AaHHOU ApoObI0

u % CBEPXY U CHHUSY.

6. OtBert. [la. Hanpumep, 111...1599125. Yka3auue. ITogbepuTte 4ric-
JI0, OKaHYMBaroleecs Ha 125, uro6sl cymMma ero nudp 6bu1a paBHa 125.

7. OrBet. Hert. Pemrenune. llmeem 2010=2-3-5-67, a IpocToe YUCJIO
67 HeJb3s IIPEJCTaBUTh B BUZE IPOU3BeAeHUA Hudp.

8. Ykaszauwue. [IpecTaBbTE YKUCIO B ECITUIHON GpopMe.

9. OtBeT. 700; 707; 770; 777. Yka3auue. JJoKa)XuTe, 4TO BCe UMD
3TOTO Yucya AaloT OAUHAKOBBIM OCTaTOK OT JleJIeHUsA Ha 7.

10. OTBert. 25; 76. Yka3zaHue. [IpezicTaBbTe YUCJIO B IeCATUYHOHN (OP-
Me WM BOCIIONb3yUTeCh YMHOKEHUEM B CTOJIOUK.

11. OTBeT. 376; 625. Yka3zanue. IIpe/icTaBbTe YHCIO B ZIECATUYHON
dbopMe WK BOCHONB3yHTECh YMHOXKEHHEM B CTONOUK.

12. OTBeT. Takoe By3HaYHOE YUCJIO €AUHCTBEHHO, 3T0 81. Tpéx3Hau-
HBIX YMCeJI C TAKUM CBOMCTBOM He CYIeCTByeT. YKkadaHUe. Bocmonb3ayii-
TeCh eCATUYHOM 3aIMMChI0 YHC/Ia, YTOObI COCTABbTE YpaBHEHHE.

13. Yka3aHue. Bocnonb3yuTech JeCITUYHON 3aMUChI0 YUCIA U TIOMe-
HANTE MeCcTaMH OUQPHI 4 U Aj 1.
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14. Yxa3aHue. Bocrnonb3yiiTech eCATUYHOM 3aMKUChIO0 YHCIA U TIoMe-
HANWTe MecTaMU IUDPHI dy_1 U Ajyq

15. Yka3aHwue. [IpeicTaBbTe YUCIO B JECATUYHON OpME U BOCIIOJb-
3yiiTech GOPMYIIOH «KBapaT CyMMBI».

16. OtBer. 100. Pemmenue. 3aMeTHM, YTO /I TPEX3HAYHOTO Yncia abc

BBHITIOTHsAETCSA HepaBeHCTBO abc < 100(a + b + ¢), mpuuém paBeHCTBO J0-
cruraercs mpu b=c=0.

17. OtBeT. 1811. Yka3aHue. Bocronb3yiiTech ZeCATUYHON 3aIKChIO
yucia v chopMyTUPYITE OrpaHUYeHYs Ha Bee 1Pl HAYWHAS C TIEPBOH.

18. OTBeT. 7; 8; 9. Yka3aHue. Bocromb3yiTech AeCATUIHON 3aIUCHIO
qucia.

19. OtBet. 101 udpa. Ykaszauue. OLieHUTE OTAEIBHO CTENEHb JBOH-
KU U CTelleHb MATEPKU MCKOMBIMU CTelneHAMM unciaa 10, mocie 4ero me-
PEMHOXbTE TIOJTyIeHHbIE ABOMHBIE HEPDABEHCTBA U PEIIUTE CUCTEMY.

20. OTtBeT. 3. Yka3anue. OLieHHUTe OTAeJIbHO CTeNeHb ABOWKU U CTe-
TleHb NATEPKU UCKOMBIMU CTeNeHAMY yrcia 10, mociie yero nepeMHOXbTe
TIoJlydyeHHbIe /IBOIHbIe HepaBeHCTBa.

21. OTBeT. 987654312. )

22. OTBeT. 7. PenieHue. 3amMeTHUM, YTO 7= 0,142..., a y zapobei

C MEHBIIMM 3HaMeHaTeJIeM TaKoe coueTaHue He BCTPEeYaeTCH.

23. OtBerT. a) 2 uncia; 6) 1 u 4. Ykazauue. Bocrob3yiTech TeM, YTO
HeCOKpaTHMasi IpaBWIbHas ApO6h MPEACTABIAETCI B BU/le KOHEYHOH Jie-
CSATUYHOH JpO6H B TOM U TOJIBKO B TOM CJIy4ae, KOTZla e€ 3HaMeHaTeNlb He
JIeJINTCA Ha MIPOCThIE YMCa, OTIWYHBIE OT 2 U 5.

24. Ykazanue. O60o3HaybTe Apo6b Yepe3 X U JAOMHOXbTe €€ Ha 10
B CTeIleHH, PABHOU KOJMYECTBY [P B IIEPHUOJE.

25. OtBet. HeT. Yka3zanue. Yucia, ominyarmnyecs nepecTaHOBKOMN
udp, AAFOT OAMHAKOBBIE OCTATKU OT JieJIeHHs Ha 9.

26. OTBerT. 7. Yka3aHue. PaccMoTpUTe 0CTaTOK YKCia OT AejieHHd Ha 9
U OLIEHUTe KOJIMYEeCTBO TGP B UHCIIE.

27. OTBeT. 7. Yka3zaHue. PacCMOTpUTEe OCTAaTOK YMUCIIa OT AeIeHUA Ha 9
Y OIIEHUTE KOJINYeCTBO IIUdp B Yucie.

28. OtBer. 143; 143. Yka3aHue. Eciii 0603HaYUTh HCKOMBIE TPEX-
3HAYHBIE YKCJIA 4Yepe3 X U Y, TO WIECTH3HAUYHOEe YUCIO OyZeT paBHO
1000x + y.

29. OtBeT. 9; 11; 25. Ykazanue. OneHUTE CyMMy TPEX 4HCE], IOCIe
4ero czenaiite nepebop BapuaHTOB.

30. OtBer. a) 1667;3334; 6) 16667;33334. Ykazaume. Eciu x
U y — UCKOMBIE TPEX3HAYHBIE YKCJIA, TO MTOIYYEeHHOE YUCI0 OyZeT paBHO
10000x + y B 1. a) 1 100000x + y B 1. 6).
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31. OtBeT. 180625. YkazaHue. Bocroab3yiiTech AeCATUYHON 3aMUChI0
YyHcsia.

32. OTBert. 2178. Yka3aHue. Bocnonb3yliTech JeCATUYHOMN 3aIlHChIO
4yuciIa.

33. OTBeT. 17; 34. Yka3aHue. Bocronb3yiTech JeCATUYHON 3aMKChI0
YyHcsia.

34. OtBer. 6; 2; 9. YkazaHue. PaccMoTpuTe pa3sHOCTh JaHHBIX YuCes
U JIOKaXKUTE, YTO OHA OyZeT ZeMUThCs Ha 37, a C/IeZloBaTEIbHO, UCXOTHOE
TPEX3HAUHOE YMCJIO TaKXKe JOKHO JeauThed Ha 37.

35. OTBeT. 7744. Yka3zaHue. Vickomoe 4ucCIO AeauTcsa Ha 11, 3Ha4YuT,
OyZydu TOYHBIM KBaZIpaTOM, OHO ZeuTcs Ha 121.

36. OTBeT. 29;38;47; 56; 65; 74; 83; 92. Yka3zaHue. /lJoka)kuTe, 4TO
cyMMa nudp YrcIa JOoKHA JeMuThesa Ha 11.

1
37. OtBerT. 37"

b=37. lokaxxuTe, YTO MEHbIIIE MOJY/Ib Pa3HOCTU OBITH HE MOJKET.
38. OtBer. (12; 8) wm (23; 9). Ykazanue. O603HaubTe Yepe3 k KOJIH-
4yecTBO IMGP B YKCie b U 3aNUIINTE YpaBHEHHE, 33/[aHHOE YCIIOBUEM.
39. OtBer. (1;2). Ykazanue. OueHuTe yncio b creneHamu yuciaa 10,

YkaszaHue. DTO 3HauYeHUE JOCTUTAeTCA IpU a = 73,

a 3aTeM oleHuTe b’ U ab?.
40. OTBerT. 183; 328; 528; 715; 999.

§ 4. HanGosbIMii OO e TuTeNlh U HAaUMEHbIIIEe
o6Oiiee kpatHoe. OCHOBHAsA TeopeMa apUPMETHKHU U eé
cJIe[iICTBUA

JlmarHocTtudyeckas pabora 4

1. OtBet. HO/I pasen 2, HOK paBHo 23-3-7-11-67.

2. OTBer. 43.

3. Pemrenue. Pa3ziestuB Kax/[0e U3 YKCEI HA UX HAUOOMBIIMI OOIIHi
JEJIUTeNb, NOJIYyYMM /[iBa HaTypaJbHBIX B3aMMHO IPOCTBIX YUCJIA, CyMMa
KOTOpBIX paBHa 240 : 30 = 8. Yucyio 8 MOXKHO pa3bUTh B CyMMY BYX B3a-
MIMHO MIPOCTHIX HATYPaIbHBIX CIaraeMbIX AByMsI criocobamu: 8 =1+ 7 wiun
8=3+5. Takum 06pa3oM, UCXOAHBIE YKCIa MOTYT ObITh paBHbI 30 1 210
wm 90 u 150.

4. Pemtenue. meem 2009!4-2010!=2009!-(1+2010) =2009!-2011.
Tak xak 2011!: (2009!-2011) = 2010, HaUMeHbIIUM YUCIOM, KPaTHBIM
0601M 3TUM YuciIaM, 6yzeT uyrcao 2011!.

5. Pemtenue. [IpocteiMu MHOXKUTEAMU yrcaa 1000 ABaAOTCA UL 2
1 5. 3Ha4YUT, JAHHBIE B yCJIOBUHU 3a/jla4M [iBa YMCJIa MOT'YT COZepKaTh B CBO-
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€M PasJIoKEeHUU Ha NPOCThble COMHOXKHUTENU TOJIBKO 2 U 5. [1pu aTOM ecnu
B KaKOM-TO 13 3TUX YMCeJ CPe/U IIPOCTBIX COMHOXKUTENEeH OKaXXyTca U 2,
u 5, To Takoe yncio OyzeT kKpaTHO 10 BOTIPEKH YCIOBUIO. 3HAYUT, OJHO
13 JaHHBIX 4MCeJI UMEET CBOMMM IIPOCTBIMU COMHOKUTEIAMU TONBKO 2,
a fpyroe — ToibKo 5. Torza ofHO M3 Yuces paBHO 8, a Apyroe — 125.

OtBeTt. Cymma uucesn pasHa 133.

4.1. HOA n HOK

HO,Z[I‘OTOBI/ITEJIBHLIG 3azadyu

1. OTBerT. 24.

2. OTBer. 1.

3. OTBeT. 96.

4. OTBet. 787878.

5. OTBer. 36.

6. OTBeT. 8044.

7. OtBeT. 600.

8. OTBerT. 32. Yka3zaHue. PaccMoTpuTe 2 ciay4as: KOrZia OLHO U3 yuces
paBHo 2000, u Korza oHU 06a oTiuyHbI oT 2000.

9. OTBeT. % Yucnurenb Apobu qomkeH 6biTh paBeH HOK(35,28,25),

a 3HameHaTenb — HO/I(66, 165, 231).

10. OtBet. Ha 7 mpu n="7k + 1, k € Z. Yka3auue. Vicrnonb3yiTe aaro-
put™ EBkinga ang HaxoxzaeHusa HO/Z.

11. OTBer. 1, 3.

12. OtBeT. Hanmpumep, 10 u 15. Yka3zanue. Ilpugymalite Takue /Ba
4ucsa, CyMMa KOTOPBIX paBHa kBazpaty ux HO/J.

OCHOBHBbIE 3a/la4YU

1. OTBer. 1; 2.

2. OtBert. 13 u 52. Yka3anue. Vcnonb3yiiTe TO, YTO 06a 3TUX YHCIA
nendarcsa Ha 13 U aBiagoTCsa JeIUuTenaIMu 52.

3. OtBer. (252; 36) uau (180; 108). Ykazauwue. Ectu HO/(n, k) =36,
To k=36x, n=36Y.

4. OtBert. (115;552) uiu (232; 435).

53 56
5. OTBeT. 93’ 96

6. OTBeT. %

7. OTBeT. 2; 6. Yka3auwue. O6o3HaubTe HO/I(X, ¥) = a ¥ JOKQXKUTE, YTO
6 JennTCsA Ha d, C TIOMOIIBIO CBOMCTB I€JIMMOCTH.
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8. OtBerT. 9. Yka3zanue. Ha 9 oHu Bce fgendaTcsd, a pasHOCTb MEXAY
123456789 u 123456798 paBna 9, tak uto 6osbuie 9 HO/I 6bITH He MO-
JKeT.

9. OtBert. 1111. YkasaHue. Pa3zenure OojblIee YMCIO HA MEHbIIEE
C OCTaTKOM.

10. OtBeT. Ha 3 mpu n=2k + 1, k € Z. Yka3anue. Vcrnonb3yiiTe aaro-
pur™m EBxinga ana naxoxzaenua HO/Z.

11. Yka3zauwme. Vcmonmb3yliTe anropuTM EBKIWAA i HAXOXKAEHUSA
HO/I.

12. OTBet. 21. Ykazanue. ITycts f(n) = 4"*2 + 52"*1, PaccmoTpuTe
pasHocTh f(n+ 1) —4f(n). OHa TakKe JOMKHA JETUTHCSI HA MCKOMBIN

HO/.
13. OTBerT. 36. YKkazaHHe. DTO BO3MOXXHO TOIZIAa U TOJIBKO TOIZa, KOIa
n+ 1 B3aMMHO IIPOCTO C KaXJABIM U3 uucesn 2, 3, ..., 31.

14. OtBet. 108 wiu 504. YkazaHue. PaccMOTpuTe CTelleHU ABOMKYU,
TPOMKU U NATEPKHU, BXozAlue B uckoMbiii HOZ.

15. OtBer. 1,2,3,4,6. Ykazauue. CHayaja IOKaKUTE, 4TO JIHOOOE
4yucio, Gosbliiee 6, MpeACTaBUMO B TaKOM BuZe. PaccMoTpute ciydau
Pas3IMYHON YETHOCTH YUCIIA.

16. OtBeT. a) HOZ(m,n) + 1; 6) m +n — HOA(m, n). Yka3aHue.
PemuTe 3aza4y A1 B3aMHO IIDOCTBIX M3MEpPEHUH, II0CjIe Yero cBeAuTe
K Hell UCXOHYIO.

R
17. OTBeT. 5~75 5 OTMETOK 060poTOB. YKa3aHue. BrI-

.
HOZA(R, r) > HOZA(R, 1)
YUCJIUTE MyTh, KOTOPBIK IIPOEZET KOJIeco 10 MOMEHTA, KOT/ia 'BO3/[b BHOBb
MOMaET B OTMEYEHHYIO TOYKY.
18. OTBeT. 183 (mocTuraercs, Korja JeBATh Yucesa paBHH 183, a of-
HO — 366). Yka3zauue. PaccmorpuTe penurenu yncaa 2013.

4.2. OcHOBHasa TeopeMa apudpmeTuku. [lenrurenu

IToaroroBHUTE/ILHBIE 3aJa4H

1. OrBeT. 3-37; 11-101; 41-271; 3-7-11-13:37; 239-4649.

2. OtBeT. 133. YkazaHue. OfHO U3 HUX — CTEIIeHb IATEPKU, a [py-
roe — CTeIeHb ABOUKHU.

3. OtBer. [la, HeT, HeT. Yka3aHue. Pa3joxuTe 3TU 4ucia Ha IPOCThIe

MHOXKUTENU U MIPOBEPLTe, OYAYT /I BCE COMHOXUTETU MeHbIe 10.
n n n n
4. OtBeT. a) 3; 6) 18; B) [5] + [Z] + [g] +...+ [?] VYkasanue.

HaiiznTe KOJMYECTBO YHCe, AEIAIINXCI Ha 2, KOJIUYECTBO YHCENT Aes-
muxcsa Ha 4, U T. 1.
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5. Ykasanue. Bocronb3yiiTech KAHOHMYECKUM Pa3jio’KeHUEeM YHCIa.

6. Ykazanue. Yucio 2 BXOJUT B Hero B HEUYETHOU cTeneHH (1).

7. OTBeT. a) 4; 6) 6; B) 12; 1) 20; 1) (n+1)(3n+1). Ykazaumue. Boc-
MOJTb3yiTeCh GOPMYIION /I KOMUYECTBA AETUTENEH.

8. OTBer. a) 18; 6) 36; B) 1092; ) 4836. Yka3zaHue. Bocmonb3yiTech
bOpMyIION A CYMMBI IeTTUTENeH.

OcHOBHBbIE 3a/la4U

1. OTBer. 6; 10; 14; 30; 42; 70; 105; 210. Ykasanue. 1920 =27 -3 -5.
Brinmummte Bee genutenu yncaa 210 (ux Bcero 16), u3 HUX 8 Zile/iITcsa Ha 2,
a HY)KHO BBIOpaTh KaK MUHUMYM 7. PaccMOTpUTe ciiydau, Korja BEIOpaHO
gucesio 2 (B 9TOM Cydae BCe OCTaabHbIE YHCIA JO/IKHBI OBITh YETHBIMM),
Y KOT/Ia YUCJIO 2 He BBIOPaHO.

2. OTBeT. 123. Yka3aHue. BoluncinTe cTelleHb BXOXKAEHUS ducen 2
u 17 B pasnoxeHue yucia 1999!.

3. YkazaHmue. 2" ' — 3T0 4ucio crnoco6oB pa3buUTh MHOXECTBO U3 N
IIPOCTBIX COMHOXUTeJIel Ha 2 MOAMHOXKeCTBa.

4. OtBet. Ha zeBartyro. Pemenue. Paznoxum riciao 2007 Ha poCThIe
MHOxkuTenn: 2007 =32 - 223. B pas/iokeHUH Ha IPOCThIe MHOKUTE/H YHC-
sa 2007! mokasaTesb CTeNeHH y urucia 3 6yZeT Z0CTaTOYHO GOMBIINM, TaK
KaK MHOXXUTeNb 3 BXOAUT B pasjiokeHHe KaXXJoro TpeTbero ynciaa. MHo-
JKUTeNb 223 BXOAUT TOJIBKO B pasjoKeHue ducesn Buza 223p, rae p — Ha-
TypaJibHOE YHCJIO, He MpeBocxosiiee 9. Takum o6pa3oM, B pasioKeHUe
yyca 2007! Ha IpOCThie MHOXUTEH YUCI0 223 BOHAET ¢ moKa3aTeseMm 9.
CnenoBaTenbHo, yncio 2007! GyaeT AeTuThCs Ha 2007°, HO He OyneT ne-
uThes Ha 100710,

5. OtBeT. 2'° - 310. 5%, Ykazanue. [10I0BUHA MCKOMOTO YHC/IA UMeET
Bce YETHbIE CTelleHU B KAHOHWYECKOM pa3JIoKeHUU, TPeTh — JeAlllecs
Ha 3, a mATad 4acTb — Jenduireca Ha 5. A B pasjioKeHHUe 3TOTO 4ucia
BXOZAT KaK MUHUMYM CTeIleHU 4uces 2,3 U 5.

6. OTBeT. 2-32-7°,2.3%.7222.3.75 22.36.7 26.32.7 26.3.72,
Yka3zaHue. B pa3joXeHUU 3TOro 4ucja eCcTh AenuTenn 2,3 u 7, a [pyrux
MIPOCTHIX JleJIUTeNlel NCKOMOe 4MC/IO He UMeeT, TaK Kak 42 Helb3sd pas-
JIOXXUTDb B MPOU3BeZeHUE 6osee YeM TPEX HATypPaJbHBIX COMHOXHUTENEH,
6ompmmx 1.

§ 5. YpaBHeHUS B IeJIbIX UMCJIax

JuarHocrudeckas pabora 5

1. OtBer. (11, 0), (—13, —2).
2. OtBer. (1, 1).
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3. OtBer. (3, 2).
4. OTBer. (1, 2), (1, £3).
5. OtBer. (—1,0), (0, 0).

IToaroroBUTEILHBIE 3a4a9H

1. OTBert. (3;2). Yka3zaHue. Vcnomnb3yiiTe popMysry pa3sHOCTH KBaZpa-
TOB.

2. OTBerT. 3; 4; 5.

3. YkazaHue. 7 — HeUYETHOE YUCIIO.

4. OTBeT. (2;2), (0; 0). Yrka3anue. [IlepeHecuTe BCe caraeMble B OJHY
4acTb, MOCJIE Yero A06aBbTe B KAKAYIO YACTh 110 1 ¥ Pa3IOKUTE TTOMYIUB-
Ieecs BeIpaKeHHE HA MHOXKUTEJIH.

5. OtBer. (—5; —2), (—3; 2), (3; —2), (5; 2). Ykazanue. Yucio 7 MOXK-
HO TIPE/ICTaBUTh B BU/le TIPOU3BEEHUS IEJbIX YHCEN JIUIITh JBYMsI CIIOCO-
6amu (6e3 yuéTa epecTaHOBKU YHCEN).

6. OtBet. (—14; -3), (—14;3), (—3;—-14), (-3;14), (3;-14),
(3;14), (14; —3), (14; 3). Yka3auue. [IpubaBbTe K KaXKAOH 4acTu mo 1
Y Pa3JIOKUTE JIEBYIO YaCTh HA MHOKUTEJIH.

7. OtBeT. (2, 2, 1). Ykazanue. /[poOb B JIeBOH YaCTH CTPOTO MeHbIIE 1,
cjieoBaTeNbHO, X = 2.

8. OtBer. (3;5), (5;3). Yka3aunme. /l06aBbTe B KaXAYIO 4acTh MO 1
Y Pa3JIOKUTE JIEBYIO YaCTh HA MHOKUTEJH.

9. OTBerT. Penienuii HeT. YKa3aHHue. BrigenTe B 1eBOM YacTH OJIHBIN
KBa/[paT ¥ PaCCMOTPUTE OCTATKH OT JleJIeHuA Ha 3.

OCHOBHBIE 3a/la4YU

1. OtBeT. (239; 239 - 240), (478;478), (239 - 240; 239). Yka3zaHue.
JloMHOXXbTe ypaBHeHHE Ha 3HAMeHaTeJH.

2. OTBert. (0;0), (0; 1), (1;0), (1;2), (2; 1), (2;2). YkazaHHue. 3aMe-
(x+y)?

4

iM, 49to X% — Xy + y? = (x + y)? — 3xy. Tak Kak xy <

x+y)?*  (x+y)?
4 T 4

, IoJIiydaeM

(x+y)?—=3xy>(x+y)?*-3

2

+y= (x Zy) , oTKyza 0 < x + y < 4. [loacTasiAa B UCXOAHOE ypaBHEHME
BO3MO)XHBbIE 3HAUYEeHUA X + Yy, MOSydyaeM 3HAYeHUs Xy, a 3aTeEM HAXOJUM
3HAYeHUs ITIepeMeHHbBIX.

3. OtrBer. (—1;—1), (0;—1), (—1;0), (0;0). Ykaszauue. JlobaBbTe
B KQ)X/ZIyIO YacTh 110 1 U BBIZIE/IUTE TTOJMHBIM KBaZpaT B PABOU YaCTH.

4. OtBet. (—4; —3), (—4;3), (1; —3), (1;3). Ykazanue. Bo3MOKHHI
[IBa ITyTU pellleHwus : TUOO MOKa3aTh, YTO MPU AOCTATOYHO OOIBIIUX MO MO-
JyMI0 X BhIpakeHHUe x2 + 3x + 5 HaXOAUTCA MEXAY AByMsA HOCIeJ0BaTe b-

. Takum obpasom, x +
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HBIMU KBaZIpaTaMu, MO0 IOMHOXKUTB 00€e YacTH Ha 4 U, BBI/IEIUB TIOTHBII
KBa/lpaT, pas3jioKUTb Ha MHOXUTEJU.

5. OtBeT. Hert pemenuii. Ykazanue. PaccMoTprTe OCTaTKU OT JleJIeHUA
Ha 5.

6. OtBert. (0; 0). YkazaHue. PaccMOTpHUTE OCTAaTKU OT ZeJIeHus Ha 3.

7. OTBeT. (2;8), (6;28).

8. OTBer. Het pemenuil. Ykazanue. PaccMOTpUTe OCTaTKU OT JieleHUA
Ha 3.

9. OtBeT. HeT pemieHuii. Yka3aHue. PaccMOTpUTE OCTAaTKU OT JIeJIEHUS
Ha 4.

10. OtBerT. HeT pemenuii. Ykazanue. PaccMOTpuUTe OCTaTKU OT Jiesie-
HUA Ha 4.

11. OtBeT. HeTt pemenuii. Ykazanue. PaccMoTpuTe OCTaTKU OT Jiesie-
HUA Ha 5.

12. OtBer. (1; 3). Yka3zaHue. PaccMOTpUTE OCTAaTKU OT ZieJIeHUS Ha 3
u Ha 4.

13. OtBert. (1;2), (2;1), (k; k), tne k € Z. YkazaHue. Vcronb3yiTe
passnoxeHne Ha MHOXXUTEH.

14. OtBer. (11;5). Ykazauue. Taxk Kak 27 < 2¥, Haubo/IbIIAS CTEIIEHD
ZIBOMIKM, Ha KOTOPYIO ZIEMIUTCA JieBask 4acTh, paBHa y. A 2016 =32 - 63.
CefoBaTenbHo, y =5.

15. OTBer. (0; 0), (1; 2). Yka3aHue. Pa3noxxuTe Ha MHOXXUTEH JIEBYIO
YacThb M PaCCMOTPUTE OCTAaTKU OT JleJieHuA Ha 4.

16. OTtBeT. (2; 1). Yka3aHue. PaccMOTpUTE OCTaTKU OT JieJIeHU Ha 3
WU Ha 4.

17. OTBerT. (4; 6). Yka3aHnue. PaccMOoTpuUTE OCTAaTKU OT /IeJIeHUs Ha 5.

18. OtBert. (0; 3), (2; 4). Yka3anue. I3 ypaBHEHUS CIeAYeET, 4TO 2 >
>7,T. e.y=3.3Hauut, x = 0. Eciu x =0, To y = 3. Ilpu x = 1 paccMmor-
pUTE OCTAaTKHU OT JieJIeHUA Ha 3 ¥ Ha 4 U [IOKAKUTE, YTO 06€e mepeMeHHbIe
yéTHble. /lanblile 3a7a4a penaeTcsa pa3iokeHeM Ha MHOXKUTEIN.

19. OtBeT. (2;4), (4;2). Ykazauue. OHO 13 BO3MOXXHBIX pelIeHUN
3TOM 3aZla4uul — IIpoorapuMHUpPOBATh YPaBHEHME TI0 OCHOBAHUIO € U HC-

X
cienoBaTh GyHKIMIO f(x) = nx HA MOHOTOHHOCTB.

§ 6. HepaBeHcTBa M OLIEHKHU B 3a/jla4axX TEOPUU UM CeJI

JuarHoctuyeckas pabora 6

1. OTBer. 1.
3. OTBeT. 1999.
5. OTBer. 18.
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6.1. Cpeauee apudpmerudeckoe. HepaBeHCTBO O CpeHUX

HOZ[I‘OTOBI/ITe]IBHI:Ie 3azadyu

1. Yka3auwue. CBeuTe HEPABEHCTBO K GopMysie KBagpaTa pa3HOCTH.

2. Yka3zaHue. /JOMHOXbTe HEPABEHCTBO Ha 3HaAMeHaTe/b U IIepeHeCH-
Te BCE B OZIHY 4acCTb.

3. Ykazaunue. [IpruMeHunTe Z1Ba pasa HEPABEHCTBO O CPEAHUX JJIA BYX
yuces.

4. YkazaHue. /JOMHOXbTe UCXOZHOE HEPAaBEHCTBO Ha BCe 3HaMeHaTe/In
1 YIIPOCTUTE IOMy4YUBILIEeCs HepaBeHCTBO.

5. Ykazauue. [IpyMeHNTe HEPABEHCTBO O CPEHUX 71 KaXK/J0M U3 CKO-
6OK.

6. Yka3zauue. [IpyumMeHUTEe HEpaBEHCTBO O CPeJHUX JJIA TPEX YUCel.

7. OTBeT. 8.

8. OTBet. HeT. Bocnonb3yiiTech ompeseneHreM cpefHero apudMeru-
YEeCKOT'0 U JOKQXKUTE, UTO B ITOM CJIydae CyMMa JIeCATHU Juces OyZeT Helle-
JIOH.

9. OTBeT. 1,22 M.

10. OTBerT. 32.

11. OtBer. 70.

12. Ykazauwue. IIpruMeHUTe HEPABEHCTBO O CPEAHUX JJIA N YUCEIL.

OcHOBHBIE 3aJaun

1. Yka3aHue. J/IoMHOXXbTe 0bOe yacTu Ha 2. Pa3beiiTe JieByIO 4acTh
B CyMMYy 6 cjlaraeMbIX U TPHXKZBI BOCHOIb3yHTech HEPaBEHCTBOM O Cpeji-
HUX JJI IByX YUCEL.

2. Yka3zaHme. JJoMHOXKbTe 0Oe yacTu Ha 2. Pa3beliTe JieByI0 4acTb
B CyMMy 6 cjlaraeMbIX U TPHXKZBI BOCIIOIb3yiTeCh HEPABEHCTBOM O Cpe/i-
HUX JJIA IByX YUCEIL.

3. Ykasanwme. Pas6eiite 3x° = 2x° + x®> u npuMeHWUTe HepaBeHCTBO
O CpeJHUX /i TPEX YUCel.

4. OtBet. OT 15 0 55 BKIIOYUTENBHO.

5. Ykazanue. PaccMOTpuUTe MakKCHUMaIbHOE U3 Bcex yuces. Jlokaxure,
YTO BCE COCEJHUE C HUM YMCJIA paBHBI eMy. VX coceil — TOXe U T. .

6. Ykazanume. O603HaubTe cpefHee apudMeTHYECKOe TAHHBIX YHCET
yepe3 HOBYIO IlepeMeHHyI0, a B KadecTBe BTOPOM IlepeMeHHOU BBeJUTe
Pa3HOCTh MEXAY OOTBIIUM YUCIOM U CPESHUM apubMeTUIECKUM, TIOCTe
Yero ZIOKa)KUTe, YTO MMPOU3BeZeHNe Yuces OyZeT MaKCMMalbHBIM, KOTJa
BBE€/IEHHAA pa3HOCTb paBHA HYJIIO.

7. OTBeT. 4.
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8. OtBeT. 96433469. Yka3aHue. B uckoMoM uuciie pasHUIA MEXAY
udpoii u creayoleii 3a Heli yopiBaeT. OTCIOa U U3 TOTO, YTO BCe IUd-
pbI He 6osbliie 9, cieayeT, 9To mUdpP B UCKOMOM uucie He bornee 8. Cie-
ZIOBATEIbHO, OCTAJIOCh MOA06paTh BOCBMU3HAYHOE YUCJIO, TPUIEM HAabOp
pasHoCTel Jo/KeH ObITh TakuM: 3,2, 1,0, —1, —2, —3.

9. OTBeT. a) 44; 6) oTpulaTeabHbIX; B) 17. YkazaHue. O603HaUbTe
yepes TPHU IepeMeHHbIe KOJTMYECTBO ITONIOXKUTENbHBIX YHCEJT, KOTUIECTBO
OTpHUIIATENbHBIX U KOJTUYECTBO HYJIel B HallleM Habope, TOCje 4ero Boc-
TIOJIb3YUTECH OTpeZieJIeHNEM CPeTHETO apUPpMETUIECKOTO.

6.2. HepaBeHcTBa M OLI€HKU

ITogroToBUTE/IbHBIE 3aJaYH

1. OtBer. (1;2), (2; 1).

2. Otser. (0; 0), (1;0), (—=1;0), (—1; 1), (0; 1), (1; 1), (—1; 2), (0; 2),
(1; 2). Ykazanue. OrpaHuYbTe MHOXKECTBO BO3MO)KHBIX 3HAYEHUH Y.

3. Orset. 3%2%°. Ykazanue. IIpeacTaBbTe 06a BHIpaXKEHHA KaK COTHIE
CTeIleHM.

4. OtserT. 3?8, TIpescTaBbTe 062 BBIPAXKEHUA KAK YETBEPTHIE CTETEHH.

5. OtBeT. 4°%. Ykazanue. Bocronbsyemcst HepaBeHcTBoM 2100 42100 <
<4100

6. OTBeT. 12345682, Ykasanue. BocronbayiiTech GopMysoii pasHOCTH
KBaJIpaToB.

7. OtBer. 51'°!. Ykazamme. Bocmonbayiirech popmysoii pasHOCTH
KBazpartoB 50 pas.

8. Ykazanme. Ecmun>2, ton>=n-n>2n.

9. OtBet. —1; 3. Yka3anue. OlleHUTe X CBepXy U3 00IacTU OIpezee-
HUA KOPHA U CHU3Y U3 YCIOBHUA, YTO IIpaBas 4acTh JO/DKHA OBITh HEOTPH-
HaTeJIbHOH.

10. OTBeT. —2.

OcHOBHBIE 3aJaun

1. Ykazanue. Jlokaxure, yto 26'° < 1023, lna storo, Hampumep, Boc-
Tnonb3yiTech oleHKoi 262 < 10°.

2. OtBeT. 31. Ykazanmue. Jlokaxure, uto 2'%° > 10%°, a 3arem — uro
2190 < 103!, Jina gokasaTenbcTBa BTOPOTO HEpaBEeHCTBA MOXKHO BOCIIO/b-
30BaThCs OLIEHKOM 57> 216,

3. OtBer. 17'*. Yka3anue. Jlokaxute, yro 32! <164,

4. OrBerT. 8% . Ykasanmue. [IpezicraBbre 85° Kak cTeneHb ABOMKY, MOCIE
9ero Kaxjoe M3 TPEX HePaBEeHCTB JOKAKETCHA C MOMOIIBIO COKPAIeHUA
HoKa3saTesnei 1 6a30BBIX OLeHOK: 2° > 52, 2° >33 217 > 76,
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5. Ykaszanue. [lepBble YeThIpe cjlaraeMbIX ZaHHOU anrebpanveckoit

1
CYMMBI y)Ke 6oJblie s

47 » 3x+41
6. OTBerT. —3 Ykasauwue. Bocrionb3yiTech TeM, 4YTO 3~ — lenoe
YHUCII0, 0603HAYBTE ITO L[EI0E YUCIIO Yepe3 HOBYIO TIEPEMEeHHYI0, BRIPAsUTe
2x+17

yepe3 Heé X U IOZCTaBbTe pe3y/IbTaT B BEIpAXKEHUE 10
%; 0; % Ykaszanue. Eciu [n] <0, o 20" € (0; 1), a 3uauwr,
u 2n+ 1€ (0; 1), U3 yero cienyeT, 9To n € (—%; O) . Torga [n] =—1, oTky-

7. OTBeT. —

Jla nerko Havitu n. Eciu ke [n] = 4, To pelieHUN HeT, Tak Kak JeBas 4acThb
6osbiie mpaBoi. OcTalbHBIE CTydyau HETPYAHO MmepebpaTh.
8. OtBer. 1, 2, ..., 2008. Yka3auue. JJoka>)xuTe, 4TO

2008-1004 < 2008+/1004% +1 < 20081004+ 1,

oTKyza GyzeT ciesnoBath, 9to [ 20084/ 10042 + 1] =2008 - 1004.

9. OtBer. (—7; 7), (—6; 6). Yka3zaHue. [lozenvre mepBoe HepaBEHCTBO
Ha 2 ¥ BBIZIEJIUTE B HEM TIOJTHbIE KBA/IPATHI.

10. OTBet. 24. Yka3zanue. O603HaYbTe Yepe3 MepeMeHHbIE IPOU3BO-
JUTEIBHOCTb U BpeMsi paboTHI MacTepa, Mocjie Yero COCTaBbTe ypaBHEHUE
Y BBIpa3uTe B HEM ITPOU3BOAUTENBHOCTD Yepe3 BpeMs.

§ 7. IlocnesoBaTeIbHOCTH U IIPOTrPeCccUU

JuarHoctuyeckas pa6ora 7

1. OtBerT. 50.

2. OTBer. 11.

3. OTBeT. 54850.
4. OTBeT. g

5. OtBeT. 931.

IToaroroBUTE/ILHBIE 3aJa4H

1. OTBeT. —25; —115.

2. OTBeT. 15. Yka3auue. Bocnonb3yiTech XapaKTeprUCTUYECKUM CBOH-
CTBOM apudMeTUIeCKOH MIPOrPECCHH.

3. OtBer. 0.

4. OTBerT. 2.

5. OtBeT. 1024. Yka3aHue. Bocrnomnb3yliTech XapaKTepUCTUYECKUM
CBOICTBOM I'eOMeTPUYECKOU IPOTPeCcCU.
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6. OTBerT. 6; 10. Yka3zanue. [Ipou3Be/ieHre YeTBIPHA/ILIATOTO 1 BTOPO-
r'o YWIEHOB TeOMeTPUYeCKOM IIPOrPecCuy PaBHO NIPOU3BEeAEHUIO e€ IIecTo-
r'0 U eCATOTO WICHOB.

7. OTBeT. 25. Yka3aHue. [IpoussesieHure MeCTOr0 U BOCBMOI'O WIEHOB
reoMeTpru4ecKol MpOTpeccuy paBHO IIPOU3BeJIeHUIO e€ IIATOrO U AeBATO-
IO WICHOB.

8. OtBert. 420. Yka3anue. HaliiuTe nepBblli OTpULIATENbHBIA WiEH
JAHHOM ITPOTPeCCUM.

9. OTBeT. 64. Yka3aHue. BocnosbsyliTech HepaBeHCTBOM O CPeJHUX
JUIA TPEX YUCEeI.

10. OtBeTt. HeT. Yka3auue. Eciu 1iudpbl 06pasytoT apudMeTUIecKyo
IIPOrPeCcCUIo, TO UX CyMMa JeIuTca Ha 3.

OcHOBHBbIE 3a/la49U

1. OtBeT. 1;3267. Yka3auue. JJoKkakuTe, 9YTO 3Ta CyMMa BCETJa He-
4€THA.

2. OtBet. HeT. Yka3zanue. OTHOLIeHME MeX/Ay PasHOCTBIO JBYX Wie-
HOB apu(dpMeTHYECKOH TTPOrPECCUU U PA3HOCTHIO APYTHX JBYX €€ WIEHOB
JIOJDKHO OBITH PallOHAIbHBIM.

3. OTBerT. (%, 5].

4. OTtBeT. —8. Yka3zaHue. BrlpasuTe Bce yKasaHHbIE WIEHBI IIporpec-
CUU KaK QyHKIIUIO OT Pa3HOCTH.

5. OTBer. 8.

6. OTBeT. 4.

7. OTBeT. £400.

8.0tBer. 1, 3,5, 7, ... Yka3aHue. S, sBsAeTCA KBAZIPaTUIYHOU QYHKIH-
eii ot n, a gy GyHKuH f (n) = an?+bn + c cBoiictso f(n) - f(m) = f(mn)
BBITIOTHSAETCS TOJMBKO TIpu a =1, b=c=0.

9. Ykasauwue. Kak MOJKeT U3MEHUTBHCA |x|, eCtv X yBesndrics Ha 1?

10. OTBerT. 1;4; 7 unu 7; 4; 1.

1-4/5

11. OTBer. —

12. OTBerT. 3; 15; 27.

13. OtBerT. 3; 13; 23. Yka3aHue. Kak MUHMMyM OZHO U3 3TUX 4ucCes
JOJDKHO JeNUThCs Ha 3.

14. OtBer. (2; 3), (3;5; 7). Yka3aHue. Eciu yucen He MeHee TPEX, TO
KaK MUHUMYM OJHO M3 HUX AeJUTCA Ha 3.

15. OTsert. [la, a, =2-3"" 1.

16. OtBeT. HeBepHo. (Ilpumep: a,, =2%.)

17. OtBer. a, = (5—n)-5" L.
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18. OTBeT. —6. Yka3zaHue. JIokaxuTe, 4YTO KaxkZioe YMCJIO He IIPeBOC-
xozut 0,5.

19. OTBerT. a) HeT; 6) MOXkeT, HarpuMep, {11:97;97;11-97}; B) 371.
Ykazanwue. a) PaccMOTpuUTE YETHOCTh CyMMBI 3THUX IBYX WIEHOB. B) MUHM-
MaJTbHO BO3MOXKHBIM BapMAHT — KOTZA YepeAyioTces yncaa 1 u 11.

20. OtBerT. a) HeT; 6) HeT; B) Aa (Hampumep, 1,2 u 4). Yka3aHue.
a) Eciu 5 uncen o6pasyroT reoMeTPUIECKYTO IIPOTPECCUI0, TO UX IIPOU3Be-
JIEHVe PaBHO TISITOM CTEMEHU CPeAHEro wieHa mporpeccuu. 6) B aTom ciry-
yae eCJv TIEPBBIM WieH UCKOMOUM MPOTPECCHU PaBeH b; a 3HaMeHaTelb —
g, TO TIPOU3Be/IeHNe YEeTHIPEX WIEHOB MPOTPECCUM PABHO b;‘qG. JlanbHen-
UK KPaTKUH epebop pe3y/bTaToB He JacT.
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* CeTp Mara3uHoB «IIlar kK maTepke»; Ten. (495) 728-33-09, (495) 346-00-10;
www.shkolkniga.ru

* Vzpatenbckas rpymmna URSS, HaxuMOBCKUH MIPOCIEKT, . 56, BRICTAaBOYHBIN 3a
«Hayky — Bcem», Ten. (499) 724-25-45, www.urss.ru

* KHIDKHBIA MarasuH U3ZIaTeJbCKOro oMa «VHTe/NIeKT» B I. JloJITrONpyAHbIN:
M®TU (HoBBIHM Kopyc); Ten. (495) 408-73-55

Hamm maptHeps! B CaHkT-IleTepOypre

* Cankt-Iletep6yprekuii Jlom kuuru: HeBckuit np-T, 4. 62; Ten. (812) 314-58-88
e MarasuH «Mup HayKu 1 MeIUIIUHBD»: JINTeHHBIH Ip-T, 4. 64; Tei. (812) 273-50-12
* MarasuH «HoBas TeXHIu4ecKas KHUTa»: VI3aMalIOBCKUH 1p-T, 4. 29;
Tei. (812) 251-41-10
* HpOpMAaIIMOHHO-KHUTOTOPTOBBIN HEHTDP «AKaZieMU4yecKas JUTepaTypar:
BacwibeBckuit ocTpoB, MeHzeneeBCcKas JUHYS, 1. 5
* Kuock B 3zanuu ¢usudeckoro dpakynsrera CII6IY B [leTeprode;
Tei. (812) 328-96-91, (812) 329-24-70, (812) 329-24-71
* M3parenbcTBo «IleTpormuds»: ®apdoposckas, 18, k. 1; Ten. (812) 560-05-98,
(812) 943-80-76; k_i_@bk.ru, k_i_@petroglyph.ru
* CeTb Mara3uHoB «Yue6Has uTepaTypax; Tei. (812) 746-82-42,
Tei. (812) 764-94-88, ten. (812) 235-73-88 (106. 223)

Hamm naptHepsl B YenaOuHcke
* MarasuH «bubsuo-Io6yc», yi. Mongasckas, f. 16, www.biblio-globus.ru
Hauui mapTHepsl B YKpauHe

* Anekcanzip EnvcaBeTckuii. Pacchuika KHUT HaJIOXKEHHBIM IUIATEXKOM II0
Ykpaune: Ten. 067-136-37-35; df -al-el@bk.ru



ONTOBLIE U PO3HUYHBIE 3AKA3bI
B MOCKBE U PETUOHAX -
B MATASUHE «MATEMATUYECKAA KHUIA»

B 34aH1MM MOCKOBCKOrO LieHTpa HenpepbIBHOTO
maTemaruyeckoro o6pasosanua (MLIHMO)

119002, MockBa, bonbwoit BnacbeBckuit nep., 11.
(M. «CMoneHckaa», «KponoTkuHcKaa»)
ExxepHeBHo, 10.00-20.00, KpoMe BOCKpeceHbA

biblio.mccme.ru ® e-mail: biblio@mccme.ru

WHTEPHET-MATA3UH biblio.mccme.ru
8 (499) 241-72-85 ¢ 8 (495) 745-80-31

ONTOBLIE N PO3HNYHDIE 3AKA3bl B PETUOHAX -
KHUIFOTOProBAA KOMNAHMA «ABPUC»

abpuc.pd ® www.textbook.ru
\\ MOCKBA: 8 (495) 229-67-59
) E ] CAHKT-NETEPBYPT: 8 (812) 327-04-50
C|6 LC e-mail: info@prosv-spb.ru
D CMM®EPONOJb: 8 (0652) 788-365
T 8-978-091-05-91
znanie@textbook.ru
OnTtoBble 3aKa3bl: abrisd@textbook.ru
Po3HuYHble 3aKa3bl:
MHTEPHET-MATA3MH UMLIT.RU
www.umlit.ru

e-mail: zakaz@umlit.ru
8 (495) 981-10-39
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