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Ilpeaucnosue

Hactosuiaa kHura siemsercd npogomkenyem nocobus «HectaHaaptHbie 3agaumn no
MaTeMaTHKe. 3amadu JIOTHUSCKOro xapaktepar [18] u ¢BA3aHa ¢ HUM uaeiHo. Tak, § 7
MOCACOHETO MOCOGUA MOXHO PACCMATPUBATH KAK CBOETO PONA BBEAEHHE B OCHOBHYIO Te-
MaTHKY JAaHHOH KHMTH. BO3MOXHO, HEKOTOPbIE NPENOAABATETH HIKOI U NEAATOTHYECKUX
BY30B Y€ 3HAKOMBI € COJIE[PKAHUEM KHUTH, TAK KAK OHA ObINa YacTUYHO ONYOAHKOBaHa B
razete «Matemathka» (npuiaoxenue K razete «[lepsoe centabpsa» 8 1999—2000 rr}

IMocobue HaNUCaHO MAA YYAIMMXCS, yYuTeneil MaTeMaTUKM, CTYASHTOB W Mpenoja-
BaTeNei fiefarorndeckux By308. Ero ocHOBHOE Ha3HAYEHWE — [TOArOTOBKA YYALUWXCH K
OMUMNMANAM NO MaTeMaTHKe. KpoMe Toro, 3HaUYNTENbHYIO YaCTh KHUIM MOXHO MCMONb-
30BaTh B MPOMUABHBIX KNACCAX M KJIAccax ¢ YIAyONeHHBIM M3YYeHHEeM MaTeMaTHKH.

Kuura ofaagaeT TeMH ke METOAMYECKUMH 0COBe HHOCTSAMM, YT H nocobue [18].

1. OHa HamuMcaHa AN TeX, KTO HAaYMHAaeT PelAaTh HeCTAaHAAPTHBIC 3ala-
yu. CnemgopatenbHo, oHa HeoGXOMMMa B MEPRYIO 0¥epeab LA NOATOTOBKH K EUKORABHBIM
pPaiiOHHBEIM ONMMITMAAAM.

2. KHura npegHazHaYeHa riaBHelM 00pa3oM A CAMOCTOATENBHOT O pPeMe -
Hu . [TosToMy B Heil pellleHo B obLIel CTOXKHOCTH (B OCHOBHOM 4acTH 1 B «OTBeTaX,
YKa3aHMWSAX, PEHICHNAX» ) AMILB OKOMO TPETH TIOMELICHHBIX 32024,

3. 3aJayu B KHMIe M3M0XEHB B CHCTEM €. B GONBIIRHCTBE U30AHHBIX COOPHUKOR
OUMTTHAAHBIX 338384 CUCTEMEl HET WK MOYTH HET, & MOTOMY HayYWTBECH C HX MOMOLLIBI
peuIaTk MonotHBE 33139H J0BOTBHO CACKHO.

4. JIng KHUIY XapakTepHO HIMPOKOE UCTIONBIOBAHHE OMOPHBIX 3aAav, TO eCTh
3a7a4, YTBEPXKICHHUA KOTOPHIX CAedyeT NPUMEHATE NIPH PEICHHH HECKOIBKHX TTOCTELY-
IOLLIHX 3a4a4.

5. [IpuMepHO YeTBepTasl YACTh KHUTH (3a0a4M ans 9—11 KNaccoB, OTMEUSHHBIE 3BE3-
JNOUKAMH)} {10 CTEMEHU TPYAHOCTH COOTBETCTBYCT OONACTHBIM OAUMNMAnaM. OHH urpa-
0T poAb [IEPeXCAHOre MOCTMKA MexXIy 3ajayaMd padoHHBIX M 3agavaMid 0OnacTHBIX
ONUMNUHAN.

HAng yerewHol npopaboTKH KHUTH AOCTATOMHO PEUIHTh MPHMEPHO TPETBIO vacTh
HEPelEeHHBIX B Hell 3a1a4 — MpH YCIOBUM, YTO ANA 3TOTO BRIGpaHbl HauGoONee TUITHY-
HbIE, XapaKTePHBIE N0 METOAY perieHus 3a1a9i. OCTaBHIYIOCH YaCcTh YUUTENSH, METOIUCTHI
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H TIpenoaaBaTelv NeJaroriueckKWx BY30B MOTYT HCIIONB30BaTh MMIS COCTARMEHHUA 3aday
UWIKOMBHBIX W PaiioHHbIX onuMmuan. [Ipu HenoeTaTke BpeMEHU MOXHO NaHHBIH cOOPHUK
npopabaTslBaTE NO COKPAUIEHHOH CXeMe, OTPAHHMYMBLUIMChL NHMIIE CAMBIMH BAKHBIMH Na-
parpaamu.

Haubonee paXHBIMM TEMaMH B KHHTE ABAAIOTCS JSMHMOCTD LUEABIX Yucen (§§ 4-8) u
pellcHHE YpaBHEHHI B LEABX W HAaTYpaIbHBIX Yucaax (§§ 17-20).

B Havane Kaxaoro naparpada NpUBCIUTCA CITHCOK MUTEPATYPE Mo TeMe maparpada u
YKa3blBAKTCA KMACChl, LA KOTOPHX OH NpeadHa3HaveH. Kiaacchl yKasaHsl THHIB TTPUOAH-
3UTEABHO; B 3aBUCHMOCTH OT OGCTOATENBCTE PACCMATPHBAEMYIO TEMY MOXHO CABUHYTE Ha
KJIacc Bbllile WIH HMXe. Tak Kak npH peilleHWH GONBIIMHCTEA 33434 UCNOAbL3YeTCH anret-
pa, TO OCHOBHAs 4acTh KHUIH NMpeAHa3HayeHa i 7—11 (paxe §—11) knaccos, a 3a1ay ans
5--6 Knaccop HeMHoro — 370 §§ 1-4 1 n. 22.8 u3 § 22. OnHo 3aMeyaHMe: ecilM YKA3aHO,
4TO AaWMBLR maparpady HAmUCaH, cKaxeM, s 7--9 KAacCoB, TO B MOTHOM OOBEME 3TO
YKa3aHHWE OTHOCUTCH NHLIE K MePBRIM 3afauaM naparpada; HauMHasi ¢ HEKOTOPOTO MeCTa,
330a4H B 3ABUCHMOCTH OT CTEMEHH TPYAHOCTH UCIOAB3YEMOr0 B PeIIEHUAX MAaTEPUANA 010
anredpe Gonee noaxonar s 8—9Y, a nocneanue — TOALKO AAA 9 Knacca.

nst MeHa ObLno npobneMoil, He CTeAYeT X BKIIOYUTL B KHUTY CPABHEHHS: X UCITOIb-
30BAHME JHAMHTENBHO YITPOLIAET PelicHME pAaa 3aaay ¢ HeNBIMH YMcAaMUu, OCODEHHO 3a1a4
Ha AcAUMOCTE, Ho s npuilien K BHBOAY, YTO HA YPOBHE IUKOALHBIX H paHOHHKBIX ONUMITHAN
3TOTO AENaTh He CTOMT. YMTaTeNb, HHTEPECYIOIMIACA CPAaBHEHHAMH M UX TpHMeHeHUeM
NpPH pellieHHH 3a4a4, MOXET I03HAKOMUTECS ¢ HUMH, HampuMep, no ctatke [91].

MHOrue H3BECTHBIE MATEMATUKH KaK HACTOALNETO, TAK M NPOLLUIOTO B I0OHOCTH NPOLL-
JTH Mepe3 YEAeUeHHe 3anavaMi ¢ UeABIMY YUCTAMH, a 1151 HEKOTOPBIX W3 HUX 3TO YBASUE-
HHE CO BpEMEHEM MPEBPATUIIOCE B HAYYHEBIE UCCNEA0BAHUA TTo TeopHH yucen. M ecnu eam
HpaBATCA TAKHe 3ala4i, TO, eCTECTBEHHO, 3Ta KHUTA — JIsl Bac.

XKenaw yenexa!

E. B. Taacun



Yenosdbie 0003HaEHHA

B 3aronoBkKe naparpadga (unu 4actu naparpada): oH NpeaHasHayeH a1 Y4aluxcs
7-9 knaccos.

B HOMEpPE HCTOMHMKA W3 CITHCKa ANTepaTyphl K naparpady; BaXKHbIA HCTOYHMK,
KOTOPBIH HYXXHO HCIIONB30BATh B TICPBYIO 04EPEb.

B HOMEPE 3aJa4H: ONOPHAN 3a/1a4a, YTEBEPXKACHHE KOTOPOI clelyeT HCIO1b30BATh
NpPH PEIICHWH HECKOABKHX TOCACAYIOWIMX 3a3aY.

B HOMepe 3afaun {(unu naparpada): 3anaua (MAM 3a8auu} DOBEIEHHONK TPYIHO-
CTH.

Havyano peleHHAa 3amaum.

OKOHYAHME DCHICHHA 330a49H.



§ 1. BoccTaHoB/1eHHe 3HAKOB JeiicTBHI 5-7

Nureparypa: [33], [528], [63], [82"].

PaccMOTpHM 3a0a4M HA 3afldCh HATYPATbHBIX YHCEA C MOMOILIO OTpeneNeHHBIX
umdp, HanpUMeR, YeTHIPEX ABOEK, 3HAKOB apHGMETHISCKMX AEHCTBHIL: CROXEHUA, BBI-
YHTAHHUSA, YMHOXKEHHA, JENCHHA M BO3BEICHUA B CTENEHD, 3 TAKKE CKOGOK.

Takas 3aga4ya HepeaKo UMeeT HECKOABLKO OTBSTOB. JOCTaTOMHO HAWTH OAUH U3 HHX,
€CAM TONBKO YCAOBME He TpeGyeT HaliTH BCe.

1. ¥ Konu B TeTpaant HarmucaHo:
8§ 8 8 8 8B 8 8 8=1000.
OKa3blBaeTCsl, 04 B HEKOTOPEIX MeCTax 3a0BUT MOCTABUTD 3HAKW cnoskeHus. I'ne umeHHo?
2. Koud Hantucan:
21:8-5-2+6:3=16.
IToTOM BHISICHUAOCE, YTO OH 3a0B11 MOCTABUTE CKOOKH. B kakux MecTax?
3. B zanucu
9-6+14:24+2:34+7=22
PAcCTaBETE ABE Naphl CKOOOK TaK, MTOOBI MOAYYHIOCH BEPHOE PABEHCTBO.
4. B zanucu
35 5 5 5 5=6l15
paccTaBbTe 3HAKH CITOXEHHA TAK, YTOOBI NOAYIHIOCE BEPHOE PABEHCTBO.
5. B zanucwu
9 9 9 ¢ 9 9 99

MOCTABLTE 3HAKH CAOXEHHS U BBIMUTAHM TaK, YTODRI 3HAYCHHE NOTYUMBIIETOCH BbIPAXE-
HuA GLUT0 paBHO 1998,

6. PaccTaBbTe 3HAKH CROXEHHA MeXay UMb pamu
1 2 3 4 5 6 7
TaK, YTOObl B CYMME NOAYYHAOCH YKo 100,
6



7. B npumepe
O+ 7+3x5+2=10
MOCTaBbTE BMECTO KaXAOH M3 3Be3/l04eK 3HAKHU CNIOXEHMWA MM BbIUMTAHHSA TAK, 4TOOBI
PABEHCTBO OBLIO BEPHEIM.

8. Haliaurte Bce HAaTYpaANbHBIE YHCNA, KOTOPLIE MOXKHO 3AMTUCATE YETHPbMA CIHHHLA-
MU, YTIOTPEDNAA TOABKO 3HAKH CNOKEHHA UNH BEIYUTAHHA.

9. PaccragbTe 3HAKH CNOXEHUA WIH BEIYUTAHUA MexXIy UM(ppaMu
1 2 3 4 5 6 7
TAK, YTO0bI B PE3YJIBTATE NOAYHIIIOCE UMCIO 55,

10. B 3anucu
1#2*3#«4=5=100

3aMEHUTE KaXAVIO N3 3BE3A04eK 3HAKAMU apUPMETHYECKMX ACHCTBUH W PACCTABBTE CKOB-
KH TaK, YTOOBI MOAYYHAOCE BEPHOE PABEHCTBRO.

£ QUeBHAHO, 060ATUCE TOABKO 3HAKAMM COXKEHHMA U BBIYMTAHMWA 3MeCh HE YAACTCH.
3HAYHT, HYKHO HCTIOTBE30BATD €IS M 3HAK YMHOXKEHHS.

Moaoiaet, HaMpUMep, TaKas pacCTaHOBKA:

1-2+3)-4-5=100
Otveet: Hanpumep, | - (2+3)-4-5=100. A

11. 3anuumute yneno 1000 WeCTbo TPORKAMM, MCMIOALIYS 3HAKW apUQMETUYECKUX
AeHCTBHA.

12. Ucnonp3ya 3HAKH apHMETHYECKMX ACHCTBME U CKOBKU, 3anuuiMTe yicro 100:
a) IATHK ATCPKAMH;  6) YCTRIPHMA MATEPKAMH,

13. PaccTapbTe 3HAKM CAOXKEHUA ¥ BBIYMTAHUA Mexay udpamu
1 2 3 4 56 7 8 9

Tak, YTOOH B pesyfsTare Moayduaock uncio 100,
A Tlogonnet, HamipUMep, TAKas pAcCTAHOBKA!

123 -4 -5 -6—-7+8—-9=100.
Ortget: Hanpumep, 123 -4 -5-6—-7+8-9=100. A

14. TMocTaBbTe 3HAKM CNOXKEHHA H BRIYHTAHUA MeXay uudpamuy
9 87 6 5 4 3 21
Tak, 4TGB! 3HaYeHUe TONYYUEBLIEroca BeipaxkeHns Obino pasHo 100,

15. MoXHO M, HCIIONB3YA 3HAKH apU(METHUECKHUX AHCTBHIA W CKODKH, 3amucarhb
uticno 100
a) NATBIO TpoHKaMHK;, O) YETBIPEMS TPOKaMH?
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16. IpuMeHsa 3HaKW apHOMETHYCCKHX AeHCTBUE, 3aMTHUIMTE TpeEMS ABORKAMM YHCAA:
ayl; 6)2; B}3.

17. YerbipbMa ABOMKAMHM ¢ MOMOILBIO 3HAKOB apHu(PMETHYESCKHX ICHCTBHIH 3aMUILMTE
BbIPpaXEHHA, 3HAYCHHA KOTOPRIX PABHEBL

a)l; 6)2: 83} N4 15 6, x)8; 3% wnlo.

18. INpumenng 3HakK apuhmeTHUECKHX AeHCTBUH M CKOOKHA, 3amuLunTe Yncno 200
a)3; 6)}7; B)}8: r}9asorkamm.

19, TpuMensn 3Haku apudMeTHUECKUX NeHCTBHA W CKODKH, 3aNHLIHTE YETBIDBMA

CeMEPKAMM YHCAA:
ayl; 62, 3 04 a5 e6; %7 38 m9; k10

20. MMonw3yack 3HaKaMH apUOMETHYECKHX ACHCTBHH, 3aMMLIATE ABYMS ABOHKAMMH
HAMOQOIBHIEE HATYPAABHOE YHCAO.
A 3anMiueM ¢ MOMOLIBIO ABYX ABOEK BCe HATypankHBle YKchna. Mx HeMHoro:
2+2=4, 2-2=4, 2°=4,22
HaubonbliuM M3 HUX asnseTca uyncno 22, UHTepecHo, 4TO ANA €ro 3anucH 3HaKH

apudueTHuecKux neitcreuit BoobLle He NOHAROOMINCE.
Otper: 22. A

21. TIpyMeHAasa 3Haky apudmerdyecknx aefcTBMHA, 3anMIIMTE OBYMA YETBEPKAMH
HAaHbOABIIee HATYPAABHOE UHCAO.

22*%, He npuMeHsA ABHO 3HAKH apudMETHYECKUX ACHCTBYH, 3aNMUILKTE HAHOOABIIEE
HATYPANBHOE YHUCO TPEMST:
a) ABoiikamu; 0) TpolkaMu; B) NATEpPKaMH.

23. He npuMeHsn ABHO 3HAKHM apUPMETHUSCKUX AeHCTBUHA, 3anuuinTe HauboAbinee
HATYPalbHOE YUCAOQ YETHIPEMA €JHHULIAMH.



§ 2. Boccranopaetine mdp HATYPAILHBIX YHCEN 5-8

Nurepatypa: [31], [43], [488], [528], [555).

3Aeck Mbl BCTPETUMCH € 33Aa4aMH Ha apuMeTHUSCK1e ACHCTBHA HAl HATYPaNbHBIMH
YHeIaMH, e YacTe undp yucen U3BECTHA, a GonblIAA YacTh HeT Bydem obo3Hayats He-
13BecTHoIe HUGPE 3Be3n0ukami. HyxnHo Halitu Bee uudipnl, 0603HaYeHHbIE 3BE30YKA-
MH; €CTM OTBETOB HECKONBKO, TO TpebyeTea HaliTH UX BCe.

Nw0GonBTHO MPOCNEAUTE, KAK B 3adaye, TAe MOpoid U3BECTHBl ABE-TPH, 4 TO U O0HA
uudpa, a HeH3BECTHBIX LHQP AOBOABHO MHOTO, YAAETCA HAWTH 3TH LMOPE — MOYTH W3
HHYETO NONYIUTE BCE.

B 3anavax s3Toro naparpada NpeanonaraeTcs, UTo repeas yuhpa kaxcooeo wucaa om-
AUHHA OM HYAR,

2.1. 5-7

3anavy TAaKOro polla YKe BCTpevanuch B KHHTe [18] (eM. § 7, 3amaum 168—171).
CHauana pacCMOTPUM HECKONBLKO 3a8aY ¢ KOPOTKHM PELICHHEM.

24. BoccTaHOBHTE 34IIMCh:
* k

* k

*97.

A Yemy paBHa neppan UHGpPa CyMMBI? OMEBHIHO, TONEKO 1, MOCKOABKY CAAracMbie —
YHCNIA ABY3IHAMHBIE,

A KaKMMH MOTYT ObITh 2TH charaeMble? Ecan monpoGoBath CNOXNTE, HANpUMep, 36 u
91, To noayuutca 187 — canuikoM Mano. HyxHo GpaTh MakKCHMANBHO BO3MOXHEC Cla-
TacMBIe:

99 + 98 = 197,

Ecn# xoTa OB 0OHO U3 3THX ABYX CNAracMEIX YMEHBIIHTD, TO CYMMa CTAHET MEHBIITCH
197,
OmBeT: 99 +98=197. &



25, BoccTaHOBMTE 3ATTUCK:

g
Y

26. BoccTaHOBHTE 3aMMCE:

Q] X #k = hkeh,

27. CyllecTBYIOT T4 TaKNE LHPPH, 0DO3IHAYEHHEBIE 3BE3J0YKAMH, YTO
* * *
R

*99G?

28. BoceTtaHoBUTE 3aHKCH:
*3 - 3% = Juex,
4 Kakoea nepsas uudpa nepporo muoxutens? Tak kak nepsas uudpa npoussene-
HHUA 3, TO OHa MOXET ORITE PaBHa TOMBKO 1.
Haiinem BTOpYIO UMGpPY BTOporc MHoXuTead. Ecaw ona paBHa 1, TO mosydmm:
13- 31 = 403 — muoro. CneaopaTensHO, OHA MeHBlIE |, T. ¢. paBHa (.
Oteer; 13- 30=390. A

29. BoccTaHoBHTE 3aMKCh:

ke k=],

30. BoccTaHOBMTE 3aMNCH:

k] - QO = wex,

31. Ckonbko Beero penieHui uMeet 3agava? BoccraHosuTe 3anucey:

wkk - = dn

32. BoccTaHOBHTE 3allUCh:

a) 643 6y 37
W % 2%

* ok E *Fx
+*** * ®

EX RN %2,



33. B noppexIeHHOH PYKOTIHCH B MHCAQOBOM MPHMEpPE YAANOCh pa3odparhk TONBKO
0AHY UKMGPY K 1BA 3HAKa apHOMETHYCCKIX NSHCTBHH, OCTANBbHBIE, HEPa3NUINMBbIE, LiHd-
prl 0003HAYCHH 3BE3A0YKAMM;

¥ ¥
* 8
* ¥

LI

* ok kK,

BoccTaHoBHUTE TPUMED NOJAHOCTBIO.

A OOBpaTHM BHAMAHME, YTO NPH YMHOKEHUH NEPBOFO MHOXHTENA HA § NoayuaeTcs
YUCAO IBY3HAYHOE, A PH YMHOXKEHHH er0 Ha NEePRYI0 nKMpy BTOPOTO MHOXHTENA — YHC-
N0 Tpex3HAYHOE. JHAYNT, Neppas undipa BTOPOTo MHOXHTENS paBHA 9.

Tenepb nonpobyeM y3HATh BeCh NepBblit MHOXUWTENL. Ecnu oH pageH 10 uam 11, To
2TOTC MaNo, NOCKMILKY NMPH YMHOXKEHHH HA 9 TOMKHO NONYYUTLCA TPEX3HAYHOE YUCIIO.
A BOT YHcae 12 MONXOAUT:

12-8=96, 12-9=108.

A uncno [3? Hert, nockonpky 13- 8 = 104.
OteeT: 12-98=1176. A

34. BoccTaHOBNTE 3allMCh:
a) (45 0) 6 B) *2 %

X
% % % % %7
* * % * % K
0 N +
* % () * % PR
pEE T *x0, * kxR,

35, HaiinvTe HeN3BECTHHIE LMPPEL B 3aTTHCH;

19
X**

* K

+
% %

%)=

A Tlepsas wndpa cyMMBbI MOXKET BBITE paBHa ToeKO 1. Toraa nepsas undpa BTOpOro
ciaraemMore — 9. Orciona rmepead uMpa BTOPOTO MHOXKHTENA paBHA 3, a CIE/I0BATE/NLHO,
BTOpOE caaragMoe — 95,

Torna nepsas widpa nepBoro cnaracMoro pasHa 3. [ToaToMy BTopas ungpa BTOporo
MHOXHTEJIA paBHa 3.

Otger: 1333 =1007. &

11



36. BoccTaHoBHTE 3aMHCH!
a) * & % 6)

bt =
* 8 ®
* # & ™
+
TEE *7
t*s«s«{}, *H
37. B npumepe Ha yMHOXEHHE
x& % 3
* %
PR X
* K K K Xk

* % ok k kK %

HonyleHa omubka. OTKyAa 3TO BUIHO?

B) * % %

* 8

* Kk

* %5
I EEEES

Jo cHx Nop MBI BCTPEYATUCH THABHEIM 00pa30M ¢ 3aaa9aMi Ha yMHoxeHue. [epeii-

AEM TCACDE K 3aaa4aM Ha NCICHUE.

38. BocCcTaHeBHTE 3aMHCE:

_**8 * ¥
2* * 7

EIE

LI

0.

A CHavana HaiineM BTopyio undpy fenntens. Tak Kak oHa npu YMHOXEHHH Ha 7 aaet

YKCN0, OKAHYHBAWMIeeCa Ha 8, To 3Ta undpa pasHa 4.

A uemy paBHa nepsas mudpa aennutend? Quesnado, 1 win 2.

Ecnn neppas uudpa aenntend 1, To 14 npu YMHOXEHHH HA 7 AaeT ABYIHAYHOE YHCIO
98, a fONXKHO AaBATh TPEXIHAUYHOE YUHCNO. JHAYMT, 3TOT CNYyYait HEBOZMOXEH.,

INMycTh nepeas uudgpa AenuTens pasHa 2. HalgeM nepeyio uxdgpy 4actHoro. OHa pae-
Ha |, NOCKOABKY 24 nIpy YMHOXEHMH HA TY undpy naet yncaoe 2+, HakoHeu, aenumoe
Jerko HalTH, yYMHOXaa JeAnTeNb 24 Ha yacTHoe 17,

Ortper: 408 : 24 =17. A

39. BoccTaHOBHTE 3aTTHCE:

KRR | KK
Tk ok ok * 8
T TR ok ok

*
* ok
BEEE



40. Ha xakoe HAUMEHBLIEE HATYPANBHOE YHCAQ HYXHO YMHOXHTE YMCIO 7 ANA TOTO,
qTOGBL MONYYHUTE HHCAO, 3AMMCEIBAIOLIEECS OIHUMU ACBATKAMH?
2 Byaem MCKaTh 3T0 YUCAO € TTOMOLUBK) AEACHHUSA

9999... | 7

OaHaKO YacTHOE 30eCh HEMIBECTHO, @ ¥ NEANMOTO HEM3BECTHO YHCAO AEBATOK. Bh-
OOAHUM AENEHUE HA 7, MPUNINCHIBAA K NeTHMOMY AEBATKH [0 TeX Mop, NMOKa NeNeHNE He
BBITTOJTHUTCA O3 ocTaTKa B nepBbif pas. [Toayyum:

999999 |7
29 142857
19
59
39
49
0.

OTeeT: Ha 142857, A

41. Ha xakoe HAMMEHBLIEE HATYPASbHOE YHUCNO HYKHC YMHOXHTD 9HCAo 333667 mwin
TOrG, YTOOLI IAMTYYHTD YHCIO, 3AMHUCHBANIIEECH OTHUMH BOCHMEPKaMu?

42. Ha kakoe HauMeHbIIee HATYPANBHOE YHCIO HY)KHO YMHOXMTD uncao 12345679
LTS TOTO, 4TOObI AOAYYHTL YMCHO, COCTOALIEE H3 GAHNX TTATEPOK?

2.2 7-8

43. BoccTaHOBHTE 3anMCh:
* &
X 'R}
T
—*1

% % % ok,

A Kak BUAHO M3 CNOXeEHWd, nepeasd uudpa npouspeacHua pasHa |. Toraa nepeas
urdpa BTOporo cnaraeMore pasHa 9, a camo cnaragmoe — 91.

Uncno 91 MOXHO NMPeACTaBHTh B BUAE NMPOM3BEICHNA JIBY3HAYHOIO YHMCIA HA GIHO-
3HAUYHOE ABYMA criocobamu; 91+ 1 uau 13 - 7.

B nepBoM ciydae mosydaeM nporseencHe 91 11 = 1001,

Bo eropos cnyuae, MOCKOABKY NEpBas WMdpa NepBoro CNaracMoro MOXET ObITh PaBHA
TOMBKO 9, ¥ BTOPOTO MHOXUTEAA HE TOALKO NIepBas, HO W BTOpan 1udpa pasHa 7.

Oreer: A 11 =100l uan 13- 77=1001. A
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44, BoccTaHOBHTE 3aNKCE:!

Y9

* %
+*?

LN

+

45. BoccTaHOBMTE 3aINCh:

4 Tlepeaa undpa BTOpPOTo MHOXUTEAS paBHa 9. [epean undpa nepeoro MHOXHTE-

9

¥ ¥ &
*

) s

® %
+
* % %

5***,

¥ ¥ ¥

* 8

* % ¥

=

I EE Y

EEE XTI}

na — 1, anocnenuas ero undpa — 0 unn 5.

Hatimem cpennoo uudpy nepeoro MHOKHTENA, OH HMeeT BUA | + 0 win 1 = 5. Kakve
4MCNIA STOTO BHAA NPH YMHOXEHHH HA 8 JaIOT UKCHO TPEX3HAYHOE, A TIPY YMHOXEHHH HA
9 — yeTeipex3HauHoe? C Momonko nepebopa YCTAHABIWBAEM, YTO 3TO COOTBETCTBEHHO

gucaa 120mn 115.

Oteer: 120-98 = 11760 W 115-98=11270. A

46, BoccTaHOBHTE 3aTTHCh:

a)

47*%. BoCCTAHOBMTE 3aNUCh:

* % k¥ 8

6)  *19

* %k
¥ ¥ K
¥ k¥

* % )%,

ok E xS |**

w ok ok

-7

LI

T

0.

I *

® %

* % %

® %

EEEN N

B) x()

X***

+ S %%

* () ®
Sxxx 5,

£ QMEeBMAHO, YTO CpeaHas LH$pa YyacTHoro paexa 0.

TMpUcMOTPUMCA K NEPBOMY BHIMMTAHHMIO: KOFNA PA3HOCTh MeX Ty TPEX3IHAYHBIM YHC-
JIOM % % = M JBY3HAYHBIM MKCJIOM *7 paBHa OIHO3HaYHOMY 4HcAy? Toasko Toraa, Korna
nepsad Uuchpa yMeHBEIIAEMOTO paBHa 1, a neppaa Uudpa BeiYHTaeMoro — 9. Utak, BuI-

yuTaeMoe pasHo 97.

Ho 97 — uucno npocroe. [ToatoMy nenuTent papeH 97, a neppas undpa vyacTHore — 1.
KpoMe Toro, nociieaHan unpa YacTHOTO paBHa 3.
Otgper: 10185:97 =105, A
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48*. BoccTaHOBUTE 3aIIHCh:

a) *rew | x7 0) *awnax|ns
**5 * % Toxx *x %4
o
** — e
i —=
0, T xx

0.

49*%_ BOCCTAHOBUTE AEAEHHNE C OCTATKOM:
L N Y
T I*_

#y

TAe BCe AeBATH MG PARTHUHBLL



§ 3. Yucaosbie pedycw 5-9

Jluteparypa: [48%], [52], [55]), [947], [978).

3anayM Ha YHCNOBbi¢ PEOYCH — 3TO TE Ke 3HAKOMblE HaM 3a0aYH HA BOCCTAHOBAE-
HHUE 3aMUCH NPH BBHIMOJHCHHH AeHCTBMI HAN HATYPANbHBIMH YHCHAMU, TONBKG LUdPBI
0003HAYAIOTCA He 3Be3I04KamMu, 4 0y K BaM u. [Ipy 5ToM 106aBASETCa BAXHOE YCIOBHE!
B OIHOH W TOH Xe 3aJauc cdunakoesie 0yKast 0IHAYMION 0OUHAKOENE HUDpH, paskewe Oy -
8bt — pazhbie yugpsi. KpoMe TOTo, repean uughpa KaXKA0To UHCNA N0NXHA GLITh 0OMALYHOH
om wyan. ECM 331348 UMEET He OHH OTBET, TpebyeTca HalTh UX BC €.

Takue 3a3a4H y:ke BCTpedantcs B kuure [18] (§ 7, 3anaun 175—178).

3.1. 5-7

50. BocctaHoBMTE 3aNHCh:
AB- AB= ACC.
A JlapaiTe noayMaest: Korja nponseencHue A8 - A8 HayuHaercsa Toi xe undpoii 4,

4T0 H YHCAo AB? 310 BO3MOXKHO TONBKO Ipu A = |.
A KOTMA TAKOE NPOM3BENEHHE OKAHYMBAETCH ABYMA OIMHAKGBHIMH uudpamu? ITo

BO3MOXHO B JIBYX ClIyyasx:
i0-10=100, 112-12=144.
Ho nepebiii BapyMaHT otnajaet, Tak Kak Toraa B = € = 0, a paiHbie OYKBLI AOJKHBI

0003HAYATE PasHLIE LIHDPHI.
Oteet: 12-12=144. A

51. BoccTaHOBHMTE 3aNTHCH:
a) A4 + AA = BAC; 6) KHC + KCH = HCK.

52. Pewvre peGychi:
a)AB - A=CCC, 0)A- B-AB= BBB,; B) AA - ABC - BC = ABCABC.
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53. Pemnte pebyc:
KOKA

*kona
BOMA.

A TIpUCMOTPHMCS K TTOCAEAHEMY CTOADLLY: B HEM CTOMT OHA M Ta Xe uxdpa A. Yemy
*e oHa papHa? TOABKO HYLO.

A Teneps 00paTUM BHHUMaHME HA BTOPOH CcTONGEL: B HEM AHANOTHYHOE NOJOXEHHE ¢
undpoit O. Orcioaa O pasHa HYMO HIK 9. He nepBas BO3MOXHOCTL OTMAAAET; OCTAETCH
0=9,

Jna vaxoxnennsa K paccMOTpHM NepBrIil cTonbeu. Ovepnano, K oTanyna oT nyns
W He npeBocxoauT 4, Torna K npuuyMaeT oAHo U3 3HaveHuii 1, 2, 3, 4. PaiGepem ueTsipe

cayyas,
1y Advers K= 1.
[Monyuaem, uro B TpeTheM cTonbue JI = 9, NOCKOALKY BG BTOPOM CTONGLE AOAXHO
ObtTL 9 + 9+ 1 =19. Ho toraa 11 = 0}, a 370 HEBO3MOXHO.
2y Myecte K=12.
Hoanctabum B pebyc 3HaueHna K=2, A=0,0=9,
2920
+
29710
B910.
W3 tpeTbero crondua

2+1=10+1, JI=8+/.
Otciona I =0uwnn I =1, cooteercTBeHHO J1 = & win J1 = 9. Ho 06¢ 3TH BeIMOXHOCTH
HCKJTIOYAIOTCH.

3) Myers K =13,
TMonyuaem:
3930
+
3910
B910.
Torna

J+JI=10+A, N=7+1,
a 3Haumt, 1 = 1, J1 =8, Kpome Toro, B=17.
4) Nycte K =4,
CnenopareasHo, B =9. Ho nocnenHee HeBO3IMOXHO.

HrTak, pellcHNe NoayyaeTes TONLKO B TPETbEM CAYUAE.
Oteet: 3930 + 3980 =7910. A

54. BoccraHoBUTE 3aTTHCh:
JA - MA = A5,

2 3ak.579 17



55. BoccraHOBUTE 3aITHCH;
a} OXO0XO0 6) VIAP
T AXAXA Tyiaap
AXAXAX, JPAKA

56. Pebyc
HIAPHK
*MYPKA
JAPY3bkA

HE UMEET pelucHAA. [Touemy?

57*. HmMeroT AW pelieHHe peGyChl:
a} ABC = AB- BC; 6) ABCK = AB - CK?

58*, Pewnte pebychi:
a) PEKA - 7=MOPE; 6)HAJTUM -4=J]IUMAH; 8)OKYHbL-8=CVYIAK.

59*. BoccTaHOBHTE 3aMUCh:

ek ke ok ok ]
K
AAAAAAAAA.
32 7-9
60. Pcunre pedyc:
CH - CH = COJIb.

£ OcHOBaHHE KBAIPaTa M €aM KBAJpaT HAUWHAKITCA ¢ OAHOA M TOl Xe 6yvkew C. 310
BO3MOXKHC TOABRKO ITpu C = 1 u C = 9, Ho nepbrIii BAPUAHT OTHARAET, TAK KAK B 3TOM ClY-
yae kBagpar 9ucaa CH tpexsHaueH. Ocraetca C =9,

Haiiaem undpy M. MuHMMansHoe 3Hauenue M, npu kotopos KBagpar uncna 9H Ha-
yuHaeTCa ¢ mndps 9, ectb M = 5 ;957 = 9025, Ho B 3ToM ciydae M = b, 4TO HEBO3MOXHO.
IMposepuM ewme cayuan CH = 96, CH =97 u CH = 98. Moaxoaut Toneke CH = 98,

OtBeT: 98- 98 = 9604. A

61. Pemnte pebycor:
a) CUI? = CEMIA; 6) COM? = OIroro.

62. BoccTaHOBHTE 3aITHCH!
AAAD = srpir

I8



63. Pewute pedycni:
a) AM°=HHA; 6) UM =1Us; B) C®=POKA.

64. Peiure pebyc:
cCCP _ po,

65. BoccraHoBUTE 3aNKCh!
TOPT - T=TPOT.
A Uudpa T apnserca uMdpoii ennuun Keaapata yncha [L Cheaopartenibno, T MoxeT
NPHHUMATE 3HadeHHA 0, 1, 4, 5, 6 1 9. Ho snauenns T =0 u T = 5 uyxHo cpasy ot6po-
¢uTh. Pa3bepem oCcTANbHBIE YeTHMPE BO3MOXHOCTH. [IpKn 3TOM HYXKHO YYMTLIBATB, YTO HA

ocHoBaHuu yeriopusa I > T,
DIlyete T=1.
Torpa I' = 9. Jas HaxoxaeHna O 1 P noactaBuM B pebyc s3HaueHua T=1, T =%

10P9 -9 =9PO1.
PazpepHeM 3TO PaBeHCTBO, 3aMeHAA YeThIPeXx3HaYHBle YMCIA HX PAs3NoXKeHHAMH Mo
creneHsM 10;
{1000+ 100- 0+ 10-P+9)-9=9000+ 100-P+ O + 1,
9000 + 900 - O+ 90-P+ 81 =9001 + 100 - P+ 10 + O,
890 -0+80=10P, P=89-0+8.
Orciona O papHO HyTo, a P — 8. TTonyuyaem: 1089 - 9 = 9801.
DIMvere T=4.
ToroaT =2 unu T = 8. Ho I’ =2 HeknovaeTcd, MocKoneKy [ 1omKHO OMITE BONBILNM,
yem T, anpn I’ = 8 6yneM WMeTE:
40P8 - § = 8P0O4.
MocneaHee PABEHCTEO HEBO3MOXHQ, TAK KAK £F0 AEBAA YACTh — YHUCIO NATH3HAYHOE,
a npapasi — METbIPEX3HAYHOE.
3 Nycte T=6.
B atoMm cayuae I' = 4. [Tanyumnnock, uto I' < T, 4To HEBO3MOXHO.
$HMycre T=9. Torna ' =3 mnau I’ =7, a 310 TaKxke UCKNIQYAETCA.
Ortget: 1089 -9 =9801. A

66. Peunte peGyChl:
a) +OJ]HH 8) +,[1PAMA B} TPOIIKA

OAKH JPAMA + TPOIIKA
MHOTO, TEATP, TPOIMKA
JOPOXKA .
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67*. Peumnte pebyce:
BAJIET

T BAJIET
TEATP.

68. PaccMoTpHM 3amHCh:
ENKA

+ EJIKA
ENTKA
JIECOK.

U3 Kakore HauMeHbLIErO KOAMYECTRa eflok MoxeT coctanTe JIECOK? (Byken E n E
O3HAYaKT OAHY H TY Xe LHppy.)

69*, Peunte pebyc:

4 ['OPA
OI'OHb
BYJIKAH.
A Tpu uuhPBl MOKHO HAfTH cpa3y;
B=1, ¥=0, O0=9

HaiizeM uudpy K. Tak Kak oHa noaydaetcs MpH CAOXKCHUH 9 ¢ 9 1, pazyMeercs, OT-
AUYHA 0T 9, To K =§.
HaneHeiiuiee pelteHHe CBOANTCA K BOCCTAHOBICHHIO 3aMTHCH;
I9PA
+
OT9HL
10JISAH.
Orciwona PA+Hb=AH, T+T+1=J+10, 2Ir=J1+9
H3 nocnennero papenctsa cenyet, uto uMdpa J1 HeyeTHa. KpoMe Toro, oHa 0TAHYHA
oT 1 u 9. Torna oHa MOXET MPUHHMATEL 3HAYCHHA 3, 3K 7.
) Iyers T = 3.
3uauut, [ =6.
Tenepb NPUCMOTPHMCA K PABEHCTBY
PA
+
Hb
AH.
Mer yvike vcnonpzoeanm uugpet 0, 1, 3, 6, 8, 9. Cneposatensho, g undpp PA, Hu b
OCTANNCh 3HaYeHua 2, 4, Su 7.
W3 noclieaHero paBeHCTBa BUAHO, YTO 3HAYEHHE 7 MOXET NPUHHUMATDL TOAbKO LMd-
paA TormraP=2, H=4wm P=4, H = 2, a 3naunt, b = 5. Ho TaK KaK 13 NOCAEOHETD
cronbua H = 2, To BRINONHAETCA TOJIBKO BTopad BasMoxHocTh: P =4, H = 2. [Toayuum:
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6947 + 96925 = 103872,

2) Mycrs J1 =5,

Batomcnyuae I' = 7.

Torna untpst P, A, H u b us nocaesnero peGyca NIpUHUMAIOT 3HaueHUsa 2, 3, S u 6.
Mpwu sTom A = 6. Ho ecan b npunumaer 3Hauenue 2, 3 unu 4, 1o cymma A + b BToporo
cToN0LA paBHA COOTBETCTBEHHO 8, 9 Witk 10, 4TO HEBO3MOXKHO.

HMyee I=7.

Torma I' = §, [MonyuMnocs, yto K = I CnerosaTensHa, 3T0T Ciy4ail TakKe HEBO3MO-

KeH.
Oreet: 6947 + 96925 = 103872. A

70*. Pemute peGycol:
a) + BOBJA 6) BAT'OH B) N KPOCC r) IANWBY

+ +
BOBJIA BATOH KPOCC HIANBY
HJIOTBA, COCTAB, CTIOPT, XOKKE.
71*. BoccTaHOBUTE 3aNHUCH:
TP _3
NATE 5

B 3akmioueHde paccMOTPUM HECKOJIBKO MHBIE 337a4Yd, CBA3AHHEIE ¢ 0BO3HAYEHHEM
uubp OYKBaMH.

72. Ynucino KYb apnsercsa xyboM HaTypansHoro wnena, a yiciao BYK npoctoe. Ka-
KM€ 3TO YHCJIA, €CITH GIHHAKOBBIE DYKBBI 03HAYAIOT OIMHAKOBBIE LIM(PLL, 4 pa3Hble GYK-
BHL — pa3Hele UHDPH?

73*. Yucna TPU, CTUX u CITOPT, rae onMHakoBble OYKBBI 03HAYAIOT OJAHHAKOBEIE
uuppel, pasHeie 6YKBRI — pa3Hble UL, ABIAIOTCH COOTBETCTBEHHO KBANPATOM, KYOOM
W YeTBepTO# CTENEHLIC HEKOTOPBIX HATYpaNbHBIX uMcen. UTo 370 3a yncna?

74*. JoKaXXHTE HEPABCHCTRO,
ABA - IHECTH < ABADLATD,
rIe¢ OAWHAKOBbI¢ DYKBLI 03HAYAKT OAMHAKOBLIE IA(PHL, PA3HBIE OYKBEI — pa3Hble HuPbL

75*%, Yucno BAOBAB, rie oAMHaKoBEIE GYKBH O3HAYAIGT GOMHAKOBLIE HGPEI, pa3-
Hble GYKBBI — pasHule UHdpel, aeantcsa Ha 101, Kakoe 310 vncno?



§ 4. YeTHble M HEYETHbIE YHCTAA 6-9

Jutepatypa: [22], [33], [43], [82F).

OOBIYHO Y4eTHBIE H HEYETHBIE YHCAA CBA3BLIBAIOT TOJBKO ¢ HATYPAALHBEIMM YHCAAMH,
30ech Mbl PACTIPOCTPAHUM UX HA JIIOOBIE LIE/IbIE YHCITA.

Ienoe 9Kciio HA3LIBASTCH HemiHbiM, ECTIH OHO ASTUTCA Ha 2, M HeyemubiM, eCTH OHO Ha
2 He genMTCs.

Hanpumep, aucno 6 — yetHoe, uncio  — yeTHoe, 5 — HeweTHOE, UHCI0 —1 — ToXKe,

JioGoe YeTHOS YUC/IO MOXHO NIpeNcTaBUTh B BHAC 24, a mofoe HEUETHOE — B BHAE
2a + 1 (1nu 2a — 1), roe yHeno @ — Henoe.

ABa 1eblX YMCcAA HASBIBAIOTCA HUCAAMI OOUHGK 060 YemHOcn, eCTH 004 OHH YETHRIE
WK 00a HeueTHbie. [IBa ueAbIX YMC/Ia HA3KIBAIOTCS HUCAGME DAIHOT YeMHOCMI, €CTIV GIHO
H3 HUX YETHOE, 4 IPYTOE HEYETHOE,

PaccMOTpHM CBOMCTEA YeTHBIX W HEMETHBIX 4MCEN, BaKHbIE AMIA PEINEHHA 3a0a4.

1. Ecau xoms 6o 00un MroXCUmens npoussedenis osyx (WAl HECKOIBKUX) MUCER HEMEH,
Mo U éce RPoU3BE0eHNE YEMHO,

2. Ecau xawcooiii Muowcumens npoussedenun 08yx (UAl HECKOABKUX) HUCER HEMEMEN, MO U
8ce NPoUIGEOeHIE HEYEMHNO.

3. Cymma m106020 KOARHECTNEN HEMHBIX YUCER — HUCAO HERHOE.

4, Cymma HemHO020 4 REHEMHOZ0 HHCeN — $UCAD HEHEMHOE,

3. Cymma mo0020 KOAUMECMBU HEHEMHBIX MUCEA ~— YHCA HEMHOe, eCAll HUCAD CAA2IeMbIX
YEMHO, It HEHEHOR, eCALL HUCAD CAA2OEMbIX HEHEMHO.

Kak ybenuThcs B CNpaBeLAMBOCTH 2THX cBOdicTE? Hanpumep, mnsa cBoiictea 4 310
MOXHO CACHATh TakK: :
20+ 26+ 1N=QRa+20)+ 1.

Ho uncno 2a + 26 — veTHOe Kak ¢cyMMa IBYX YE€THBIX HHCEeN (CBOHCTBO 3), a TOrAa BeA
CYMMa — YHCIIO HEUSTHOR, TaK KaK Ha 2 He JeNuTCs.

[poBeanTe AHANOMMYHBIE PACCYXKISHHA, CKaXKeM, UTA CBOMCTBA 5, B3B CYMMBI IBYX
H TpeX HEYETHRIX YHCEL.
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4.1. 6-8

76. IeTa coGupan rpudsl BAOAE NOJOTHA Xele3HoH A0poTH K NpH 3ToM 11 pa3 nepe-
CeK MONOTHO. T10 0HY WK 110 pa3HBIE CTOPOHEI OT MIOAOTHA XKEAS3HOM JOPOTH Haxooarcs
IMeTa u ero qom?

77. Y4acTHWKU TYPHCTCKOTO 110X0Aa PELIHAN NPU 0The30e 0OMEHATLCA APYT C APYTOM
(otorpaduaMH. YeTHO HIH HeYeTHO oblilee YHcno poTorpadHii, KOTOPEIMH O0GMEHSUTHCD
TYPHCTHI?

78. TIpousseneHMe Tpex LeAbIX YKUCeNT HeyeTHO. YeTHa U HeyeTHa UX cyMma’?

79. CymmMa 5 HaTypanbHbIX YHcea yeTHa. BepHo M, 4To Cpeau HUX 06fA3aTENLHO
HMeeTCA YETHOE MHCIo?

80. MoxHo nn 33 A610Ka pasnoXHTE Ha NATE Ky4eK TaK, YTo0bl YHCA0 A0A0K B KaX-
IOOH Ky4Ke GbLIO YETHBIM?

81. 75 nomapeit paccTaBUId B 24 KoHomHAX. MoXeT 1y YMcio homaaei B Kaxnoi U3
KQHIOWIEH OBITh HEYETHRIM?

82. Cymma ABYX LENbIX YdceN HedeTHA. YeTHO WAM HeYeTHO UX npoU3BeaeHue?

83. YeTHa HAH HeUETHA CYMMa BCeX HaTyPATbHBIX ukcel oT | go 177
A M3 17 HaTypansHBIX yHcen 8 YeTHBIX:
2,4,6,8,10, 12, 14, 16,
OCTANbHLIE 9 HeyeTHBl. CyMMa BCEX ITHX YETHBIX YHMCEN YeTHA (CBOMCTBO 3), CyMMa He-
YeTHBIX HeyeTHa (cBoiicTa 5). Toraa cymma BeeX 7 uncen HeueTHa Kak cyMMa YeTHOTO M

HEYSTHOTO YHCEN (CBOHCTBO 4).
OTBeT: HeueTHa. A

84. YeTHa MMM HeyeTHA CYMMA:
a) BceX HaTypaibHbIX uncel ot | go 1998,
6) BceX HEYeTHBIX yHcea ot | no 1517

85. Ha nocke HanMcarlo 11 HarypaneHbix YyKcen. Beeraa 1M MOXHO CTEPETH OIHO U3
HUX TaK, YToGE CyMMa ocTaBlimxca 10 uMcen 66114 YUHCIOM YeTHBIM?

86. B nATUITAXKHOM JOME C YETHIPEMA NOABEIAAMH MOSCUHTANH YHCAO XKUTeNeH Ha
KAXKAOM 9TaXe H, KPOME TOTO, B KAXKIOM noabesge. MoryT M sce noaydeHHble 9 uncen
GBITE HEYETHLIMH?

A OG03Ha4MM YHMCTIO KUTENEH Ha 3TAXAX COOTBETCTBEHHO uepesd a,, a,, d,, d,, 4, 4
YMCIO XHTEICH B MOABE3NAX COOTBETCTBEHHO Hepes b, b,, b,, b,. Toraa obuiee unciao xu-
Tesiel ToMa MOXHO NOACUMTATL ABYMA CNOCOBAMH -— IO 3TaXaM H IO MOALE31aM;

ata,ta,tava=5b+h+th +b,
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Ecnu Gvl Bee 3TH 9 uncen OBUIM HEYETHBIMH, TO CYMMa B JIEBOH YACTH 3alIHCAHHOTO
paBeHCTBA Oblia Obl HEYETHOH, a CyMMa B IPaBoi YacTH — 4eTHoi. CaeaoBarenbHO, 3TO
HEBO3MOXHO.

OTBeT: He MOTYT. A

87. MoxHO JH 12 UesBIX MHCEN PACNOAOXHNTE B CTPOUYKY TaK, YTGOEL:

a) cyMMa JIIObIX TpeX COCeAHHMX YMCeN ObLIa HEYETHOM, a CYMMA JI00BIX YeThIpex co-
CEMTHMX YUCETT — YETHOMH,

6) cyMma nio0BIX TpeX COCEMHMX YHCE/ Oblla YETHOWH, a CyMMa JTIO0BbIX YeThipex co-
CEJIHHX YHCETT — HEYETHO#H?

88. IlIKonRbHHK CNOXUI TPH MOCNEA0BATEABHEIX HATYPAJTBHEIX YHCA, 3aTeM TPH Cae-
AYVIOLIMX YHCAa M NONYYeHHBIE CYMMEBl NEPeMHOXUI. ¥ Hero noayuuinoch aucno 791. He
onoca an on? [ouemy?

89. B ¢yrbonbHOM TYpHHpE B OAMH KpPYyr YYactByioT 15 komanm. Jlokaxute, yto B
Ai060ih MOMEHT TYPHUpPA HaliaeTca KOMaHAA, KOTOpas Chirpalia K ATOMY MOMEHTY YETHOE
YHCA0 MaTdel (MOXeT ObITh, HH OOHOTO).

90. YeTHO WK HEYETHO POU3BEIEHHE
(Ta+ b —2c+ 1)3a—-5b+ 4dc + 10),

rae 4yueaa a, b, ¢ — tenwle?

A MoxHo nepefupath ¢Iy49au, CBSI3aHHBIE C YETHOCTBI) HH HEYSTHOCTRIO YHCEN a4, b
U ¢ (8 cnyyaen!), HO Mpolile moCTYNUTL HHAYe. CROXUM MHOXHTENH:

(Ta+b-2c+1)+Ba—-5b+4c+ 10 =100 —-4b+2c+ 11,

Tak kaK nojiy4eHHas CyMMa HedeTHa, TO OIMH W3 MHOXUTENEeH JaHHOTO NPoU3Beae-
HUA 4eTeH, a Apyrof Heuered. CneloBaTellbHO, CaMO NPOU3BEIEHHE YETHO.

OTBeT: 4eTHO. A

91. MoxeT 11 pOH3BEAEHHE
(Ba—9+c+5)(2a+3b—Tc+ IHa+65+4c—2)
OBITE HEYETHBIM NMPH KAKHX-NMHGO LIENLIX 3HAYeHHAX a, D M ¢?

92, Myctb @), a,, 43, ..., G, — ULHBIE YACIA, 4 b, b,, b;, ..., b, — Te Ke cambie YnCHa,
B3ATHIE B ApYroM nopsike. Jokaxute, 4to 4Mcio
(a,—b)(a,— b)a, - b)..{a,;— b,

ABNACTCH YECTHEIM.

93°. lokaxXuTe, 4TO CYMMa U PasHocmp AH00bix 08YX UeAbX HUCEA UMEIOM OOUHIKOBYIO
YEMHOCMb.

2 TpH B0Ka3aTeNBCTBE MOXHO PACCMOTPETh TPH CHYYas; KOTAA LEMbIE YRCTA ¢ B b
YETHBL, KOTAla OHH HEYETHEB! K KOTHA OHH MMEIOT Pa3Hyio 4eTHocTh. Ho npoiue cnoxuTte
CYMMY & + b ¢ pa3sHOCTBIO g — b
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(a+by+(@a—b=2a.
Tak KaK TMony4eHHas cyMMa 4eTHA, TO claraeMele @ + b M a — b 3T0i CYMMBI MOTYT
OBITE TOJBKO YHCHAMH OAMHAKOBOH Y€THOCTU! eciM Gbl OHM ObUIH YUCAAMU PA3HOH YeT-
HOCTH, TO TI0 CBOFICTBY 4 MX cyMMa Ob11a OB YHCIIOM HEYETHBIM, a 9TQ HEBepHO. A

94. YeTHO HIH HEUETHO YHCIO
I —2+3—-4+5-6+._.+993°7
A Ha ocHOBaHWM yTBEPXIEHHA 3a0a4u 93 pa3HocTs | — 2 HMEeT Ty Xe YeTHOCTh, YTO
HcyMMa 1 + 2, pa3sHocTh 3 — 4 — Ty Ke YeTHOCTD, YTO H ¢yMMa 3 + 4 U 1. 1. [ToaToMy dan-
Hast CYMMA MMEET TY XK€ YETHOCTE, YTO M CYMMa
1+2+3+4+5+6+...+993,
Hanblie MOXHO PacCyXAaTh TAK Xe, KaK M NpH peuieHHH 3agau 83 u 84, M2 993 caa-
raeMbiX nocnegHeil cyMMEl 496 YeTHEIX U 497 HeveTHRIX, CedoBaTeNEHO, 3TA CyMMa He-

YE&THa.
OTBET: HEYETHO, A

95. YeTHH WAH HEUETHBI YHCNA;
ay 12+ 22 -3+ 42+ 52 g2+ + 19992 + 2000% — 2001%
)l —-3-5+7-9—11+...+607 -609—611?

96. Cepexa HanmUcan Ha JOCKe:
I #2%3%4+x5%x6x7x8xG=33,

pHYeM BMECTO KaXA0ii 3Be300MKH OH rocTaBwi 1nbo nutoc, nibo MUHYC. Kons repenpa-
BHJI HECKOJIBKO 3HAKOB HA MPOTUBONOJIOXHLIE U B PE3YILTATE BMECTO YHCIA 33 Moayuun
areo 32. Bepro nu, 4yTo no MeHblIeH Mepe OJHH U3 MATBUMKGB oLIMOCA Tpu nofcyueTe?

A Ecnu Bce 3Be300YKH 3aMEHHTE HA ILTIOCH, TO MOAYYEHHAN CyMMa OyIeT HeueTHOH
(npoeeps1e!), a, crefOBaTebHO, W JaHHA#A cyMMa — Toxe. [oaTomy no medslileli Mepe
omnbea Ko,

OTBET: BEpHO. A

97. Dokaxute, 9TO ANA MIOOBIX LUENBIX YHCEN &, d,, G5, HHCIO
la, —a)+la,—a]+.+|ag,—a|+]|a,—a|

ABNACTCH YCTHBIM.

98. Ha knaccHoidi Jocke Hanucansl unena 1, 2, 3, ..., 49. PaspewaeTca CTepeThb NiodLle
JIBA YHCJIA W BMECTO HUX HANMCATh OMHO — HX pasHOCTh. Tlocne 48 Takux onepauMi HA
JOCKe OCTAIOCE ONHO YHCA0. MOXeT NH OHO OLTh paBHbIM 107

99. B napnameHTe HeKoi CTpaHbl ABe ManaThl ¢ paBHHIM YHMCIOM OENyTaToB. B ro-
JOCOBAHUM N0 BAXKHOMY BOIIPOCY NPHHSIH YYaCTHE BCE MENYTaThl, NPHYEM BO3JepXKaB-
IKXcs He Oblto. [1o OKOHYAHHHM TOJIOCOBAHMA NpeacesaTenb napnaMeHTa ofbasun, 4To
NpeAnoXeHHe IPUHATO GONLMMHCTEOM B 35 rofiocos. Toraa Juaep onmo3HLHH 3a1BHA,
UTQ PEIYABTATHI TOMOCOBAHNS MOACUHTAHE HeepHo. Kak o moramanca?
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100. MoxHo au yucio [ npeacTaBuTE B BUAE CYMMBI
1 1 1 1
E + F + ? + Es

rae a, b, ¢, d — HeyeTHBIE HATYPAIBHBIE YHCTA?

101%. Ha npAMOoii pACNONIOXeHO HECKOJIBKO TOUEK. 3aTeM MEXAY KaXKIbIMH IBYMSA CO-
CeMHMMH TOUKaMU OCTABKIIM elle 1o Touke. M 1. 0. JlokaxuTe, 4To TOCAe KaxXaoH Tako
onepaliy obiiee 4Hcno ToueK ByneT HeYeTHRIM.

102*, HalfiauTe Bce LEAbIE 3HAYEHUA @, NPH KOTOPbIX 4MCA0
X+ax+5x+9
HEYETHO ANA BCEX LEJIBIX 3HAYEHHH X,

103*, Ha cemu KapToukax Hanucand YKcna 1, 2, 3, 4, 5, 6 u 7. 3ateM Kaprouku nepe-
BEPHYAHU, NEPEMELIANH H Ha 0BPATHBIX CTOPOHAX HAMTMCANM Te Xe yucna 1, 2, 3, 4, 5, 6,
7. UMcna, HanMUcaHHblE Ha 0OEHX CTOPOHAX KAXAON KAPTOUKH, CIIOKHIH H MONYIEHHEBIE
CYMMBEI IEPEMHROXUIH. YeTHO HIH HEYeTHO NMoAYYEHHOE MPoH3BeaeHe?

A HollycTiM, 4To Mpou3BeacHUe HeveTH. Jns 3moro Bece 7 MHOXKUTENEH JOMNKHBI
6bITh HeueTHBIMUA. Ho Torna y ueThipex KapToUekK, ¥ KOTOPRIX Ha OIHOHA CTOpPOHE HalHCa-
Hbl HeueTHHE yneaa |, 3, 5w 7, Ha ApyTodl CTOPOHE AOIKHBI OBITE YHCNA YeTHEIE. OMHAKO
YETHRIX YHCEN ECh TOIBKO TPH.

CneaopaTeibHO, 3TOT CIy4Yaidl HEBO3MOXKEH.

OTBET; YeTHO. A

104*, NokaxuTe, UTO B OGO KOMIIAHHHN YHCIO TeX JII0eil, KOTOpblie 3HAKOME! € He-
YETHBIM YHCIOM WIEHOB KOMIIAHHH, YETHO.

4.2, 8-9

PaccMoTpuM cepHio 3alav, B (POPMYIHPOBKE KOTOPLIX YETHLIE U HEYETHLIE YHCAA HE
YIIOMHHAWOTCS, HO NIPH PEIICHHH BaXHOe 3HAYEHHe MMeeT BOIPOC; YETHO HWIH HeYETHO
HEKOTOPOE LIEJIOE MHCAO, CBA3AHHOE ¢ YCIIOBUAMM 3aAa4i. Takoe pewieHde OyaeM HAlbI-
BaThb MPOBEPKOU HQ HEMHOCH .

(PakTHYECKH NOOOOHBIE 3a0aUH ABNAIOTCA 3anaYaMM JOMHYECKOre Xapakrepa, KOTo-
PBIM MMOCBAWIEHA KHHra [18). 3aech B n. 4.1 TakKe 3a0a4M yKe BCTpevyaduch (CM. 3aJauM
76, 88, 96, 98 1 99).

105. Nano 125 ukcen, kaxmoe U3 KOTOpHX paBHG | unu 3, MoxHo 1 ux pa3GuTh Ha
[IBe IPYMNIBI TaK, YTOGHI CYMMBI YHCE, BXOAATUHX B KAKIYIO TPYINY, GbIJIH paBHbL?

106. CTpadHuUbl KHUTH NPOHYMEPOBaHbl NOAPA, OT MEPBoit g nochelHei. Tpuma
BLIPBAN M3 pa3HBIX MECT KHUTH 15 THCTOB U ciioxun HoMmepa BeeX 30 BoIPBAHHBIX CTPaHHM.
¥ Hero noayunnock uucio 800. Koraa on ckasan o6 stom Muure, ot 3agasmi, uto ['pulua
pH noacuete ouivtca. Tloyemy Muiia npas?
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107. Mo kpyry CUSMWIH HECKOJIBKO IIECTEPeHOK. CMOTYT I OHH ONHOBPEMEHHO
BPAILIATLCA, eCIM HX: a) 5; 6) 67

108. B uiecTH KopoGKax JieXaT IIApHKK: B TepBoi — 1, Bo BTOpol — 2, B TpeThed — 3,
B 4eTBepTOi — 4, B naAT0# — 3, B wiecTol — 6. 3a OOWH X0a pa3pellaeTcs B TiOObIe IBE
KCpeOKH NpHGABUTE IO OAHOMY IIAPKKY. MOXHO M 338 HECKOJIBKG XOM0B YPaBHATH KO-
JIMYECTBO MAPHKGB BO BCeX Kopobkax?
4 TlepBoHavYanbBHO BCEro WAPHKOB B KOPOOKAax
1+2+3+4+5+6=21,

a nocne kK Xxogop ux ctaHeT 21 + 24, C mpyro# cTopoHBI, 00lIee YHCIQ HAPHKOB B KO-
pobKax B TOT MOMEHT, KOTAa BO BeeX KOpoOKax IIAapHKOB CTaHeT MOPORHY, paBHo 6#, rae
# — YUCAO LIAPUKOB B 00HOMH Kopobke. OTcrona

21 + 2k = 6n.

Ho 3T0 paBeHCTBO HEBOIMOXHO NMPYM HATYPANBHBIX k U 7, TaK KaK ero npabad 4yacTb
YeTHa, a JIeBaf HeueTHa.
OTteeT: Henb3a. A

109, B ooHO¥ cTapHHHOH PYKOITHCH IPHBEIESHO OITHCAHKE TOPOAA, PACNIONOXKEHHOTO
Ha 8 ocTpopax y Gepera mops. OcTpopa Mexny coboi U ¢ MATEPMKOM GLUIM COEAMHEHE]
MocTaMmH. Ha matepHK BeJiv 5 MOCTOB, Ha 4 OCTpOBax HauMHAAKCL NO 4 MOCTa, Ha Tpex
OCTpOBax — N 3 W Ha OAHH OCTPOB BeA TONEKO 1 MOCT. JLOKaXHTe, YTO TAKOE Ppacrionoxe-
HHe MOCTOB HEBO3MOXKHO.

110. doKaxuTe, 4TO HE CYLUECTBYET MHOFOTPaHHHKA, Y KoTOporo 1997 rpaHeil — Tpe-
YroJIbHUKM, & OCTATbHBIE rpaHd — YETBIPEXYTOJbHHKH U IMECTHYTONBHHKH.

111*. OxpyxHocts pazaenuau Ha 40 paBHbIX qyT U B 40 TOUKax AefieHUA MOCTABUIKN
rmo mauike. Cpeny mwaiex 25 6ensix M 15 yepHelx. JokaxuTe, 4To CpedH LWALIEK HalayTeA
fenas M uepHas, KOTOPLIE CTOAT HA KOHHAX OAHOTO JHAMETpA.

A JonyeTds, 4To 370 HebepHo. PaccmoTpumM nwodyio Gelyio IANIKY U AMAMETp, Ha
KOTOPOM QHa CTOMT. Toraa, Nno HallieMy JONYILEHWIO, Ha APYTOM KOHLE 3TOTQ JHaMeTpa
IOOJDKHA CTOAThL TaKke Benad wawika. [TonaydaeTcs, 9To BCero Genbix Wallek (Kak H Mep-
HbIX} YyeTHoe yicno. Ho nocneanee NpoTUBOPEUNT YCIOBHIO 3aaa4K. A

112*, CyMma HOMEpOB IOMOB OIHOIMO KBapTaia paBHa 99, a cocelHEro Keaprana Tokl
xe yauusl — 117, HalinuTe HoMepa Beex IOMOB FTHX KBApTAIOB.

113*. B HeKOTOPOM HATYPAIEHOM MMCJIE NPOHIBMIEHO NepecTaBHAn uugpel. Joka-
KHTE, YTO CYMMa TIONYYUEHHOTO YHCa ¢ HEXOAHBIM HE MOXET OuITh paBHa 999...9 (125 ne-
BATOK).

A O003HAUYMM UCXOOHOE YMCIO Yepes d, YHCNO, MONYYEHHOE MOChe MIepecTaHOBKH
undp, — uepes b.

JonycTuM, 4To paBeHCTBO:

a+ bh=1999..9 (125 neBarok)
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BO3MOXKHO. Toraa rnpH cnoXeHUM YHCe ¢ H b He MoxeT OBITh NepeHOCca EMHHHULELL B CAETY-
oM paspsai. Tak Kak cyMMBI LGP YHCEN @ M b paBHBI, TO CYMMa LMQp y uucnaa + b B
nBa pa3a Gonbiie, yeM y Yucia g, a 3HAYMT, oHa yeTHa. Ho, ¢ npyroii cToporsl, 3T1a cymMma
paBHa 9 - 1253, a, cienopaTeNbHO, HeYeTHA. Mbl NONYYUITH GPOTHBOPEUHE. A

114*, Kakoe HanGonblLiee KONHYECTEO HATYPATEHEIX YHCE MOKHO 3aITHCATE B CTPOKY
TakK, YTODBI CyMMa NiO0BIX TPEX COCeNHHX YMCS ObLIA YETHOH, a CYMMa JI0BBIX YETHIpEX
COCENHHX YHCE] HEeYeTHOM?

A OB603HAYMM MOCAEN0BATENbHEIE HATYPANbHbIE YHCIA CTPOKY uepes a,, &,, @, U T. A.

TTo ycnoBHKO CyMMBI

ata,ta, a,ta,ta, atata, atata
M IpyrHie 4eTHol. BEIMHTAs W3 KaXa0i CYMMBl, HAUMHasA CO BTOPOH, NpedblayILyio, Mo-
JIydaeM, MTO pa3HOCTH
a,—a, a,—a, ¢ —d,..
YETHBI, 4 CIEI0BATC/BHO, WMEIOT OMHHAKOBYK) YeTHOCTE NAPLI YHCeN a, M d,, a, M a,, a, U
g HT I

BI)IHHU.IGM HEYCTHEIC CYMMBI, COCTOALIIHE M3 YETHIPEX COCEAHHUX YHUCETT,

a, +az+as+ﬂ4=(ﬂ1 +ag+a3)+a4,
a2+03+a4+a5=(a2+a3+a4)+as'
a,ta,ta ta =(a, +ta,ta)+a,..

OTcloaa clieayeT, YTe YHCIa @y gy G U T. I HEYETHHI. Ho Tormoa cymma a,ta,+a, He-
YETHA, a 3TC IPOTHBOPEYHT YCJIOBHIO.

IMonyueHHOE NpPOTHBOpEYHE BO3HUMKAET BCAKHIA pa3, Koraa uMcen He meHblue 6. flo-
npobyeM B3ATH 5 yHcen.

Paccyxpas aHamOrnuHoO, yCTaHABAMBAEM, YTO YHCIA 4, W @, HEYETHEI, & C/IEN0BaTEb-
HO, NO-TNPpEAbLAVIIECMY HEYETHBI M YHCNA ﬂl 14 ﬂz. Torua, Tak KdK CYMMa al + 02 + 03 Y&THA,
TO YHCIO a, 4ETHO.

CaenaeM ee MpoOBEPKY M YGEIHMCH B TOM, YTO €C/IH B3ATh NATL YHCEN

a, a4, a4, a,, da,
I YHCIO G, Y€THO, 8 OCTANbHEIE HEYESTHBI, TO KAXasa H3 CYMM
ayya,ta, a,tata, atata
YETHA, 4 KaxX1ad U3 CyMM
ata,tayta, a,tatata
HE4YETHA.
OTBeT: 5. A

115. HajiauTe BCe LUEMBIE P M ¢, NPH KOTOPBIX TPEX'WIEH
fxy=x+px+gq
MPHHHMAET MPU BCeX UebiX X. a) ueTHble; §) HeueTHble 3HAYEHHA.



§ 5. I1pM3HAKH JeTHMOCTH 7-9

Jureparypa: [15], (17, [27], [33], (58], [76].

BcnoMHHM H3BECTHOE H3 IIKOJABHOTC KYPCA MATEMATHKH OIIPEAEICHHE! FOBODAT, YTO
UesIoe YHCAC @ dearmea Ha LeNoe YHCI0 b, He paBHOE HYJLIO, ECJIH CYLUECTBYET TAKOE LIe0e
YUCTO M, 4TO

a=bm,

Yucno g Ha3bIBACTCA deaumbiM, UUCNG b — deaumenem, UNCIO H — HACHIHBIM,

B atoMm chaydae roBopat TAKKE, 4TO YHCHO & KpamHo YUCHy b.

ToT hakT, YTO YHCHO g JASANTCA Ha Yucio b, Gynem o603HAYATE TaK:

ab.

A Terepb BCIOMHUM NMPH3HAKH AGNHMOCTH HATYPaAbHBIX YHCEN, JOKQKEM HX, 4 TAKKE

H003aBUM K HHM HEKOTODBIE HOBBIE.

5.1. 7-8

116°. JoKaxKuTe, YTC deauMocme HAMYPAAbRO20 HHCAG HA 2 PAGHOCHUABHG MOMY, 4O €20
ROCACOHAR Ludpa yemuas.

Koraa B MaTeMaTHKe TOBOPAT, YTO OAHO NPENNOXEHHE PAgHOCUABHO IPYTOMY, B AaH-
HOM Clly4ae — OOHA ACTHMOCTE PABHOCHABHA APYroi, TO HMEIOT B BUAY CACOylOlIee: U3
OAHOH AETHMOCTH CREeIYyeT BTOPAs, a 3 BTOPOil — Neppas.

BMmecTo cnoBa «paBHOCHABHA» FOBOPAT TAKXKE, YTO NEpBas AeAHMMOCTh BLITTOAHICTCA
moeda u moavico mozoa (IWTH 8 MOM I MOAbKe @ moM cayude)}, KOorla BuIONHAECTCA BTopas,

A Bo3bMeM HaTypaibHOe YHCA0 ¢. O003HAYMM KOJHYECTBO €ro JecATKOB uepes b
(He uHdPY, 8 KWIHYECTBO JIECATKOB; HAMIPHMED, ¥ YHCIA 3258 KOAWYeCTBO IeCATKOB PABHO
325), a nocneaHow uHgpy — vepes ¢, Toraa

a=10b+c.

Yucno 104 Bcerna nenanTes Ha 2. [103TOMY €CNH ¢ IENHTCH HA 2, TO M @ IEAUTCA Ha 2,
eCIM g ACJIMTCSA Ha 2, TO M ¢ AeIHTEe Ha 2. CnedoBaTeibHO, YETHOCTh YHCIA @ pABHOCUIBHA
YETHOCTH HRGPEI ¢. A
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117°, JokaxuTe, UTO GeauMocb HOMYPAIbHO20 HUCAA Ha 5 PAGHOCUABHG MOMY, YN0 e20
nocaedusn yugppa — O uau 5.

118°, lokaxuTe, YTO deatimMocnts HAMYPARbHOZ0 wlcaa Ha 10 pasHoctnbHaG MoMY, HMo oHO
oxandieaemcs yuppoii 0.

119°, lokaxuTe, YTQ JeAlMOCMb HAMYPAILHOZ0 YUCAA HA 25 PAGHOCUAbHA OEAUMOCIIU HA
25 qucaa, 06paseeannozo GeyMa €20 NOCAEOHUMY uudpami.

120°, Jokaxure, MTO ocnmanok om deaenus Hamypasbhoze wucaa ka 3 (na 9) coenadaem
€ ocmameom om deaenus cymmet €20 yipp xa 3 (na 9).

A Bo3pMEM HETBIPEX3HAYHOE YHCIO abed M NpeacTaBUM €T0 CIEAYIOILIMM 06pasoM:

abed = 10002 + 100b+ 10c + d=(99%a +a) + (990 + b)) + (Yc + o) +d =
=999 +995+9%)+t(a+tb+c+d).

Yucio 999a + 995 + ¢ senutes va 3 wnu Ha 9. [To3ToMyY 0CTATOK OT AeneHUs Yiena abed
Ha 3 (Ha 9) coBNazaeT ¢ OCTATKOM OT AejieHUs Ha 3 (Ha 9y umucnaa + b + ¢ + d — CyMMEI
ero uudp.

XoT4 10Ka3aTeAbCTBO 3AECh AaHO JUTA YACTHOTO Cydast, KOTAA YUCAO 9eThIPEX3HAYHO,
OHO HOCHT ODIIH K XapakTep, T. €. NIPHMEHUMO 0€3 CYILIECTBEHHBIX H3MEeHEeHRIT K Ha-
TYPATBHOMY YHCAY € JHOGLIM KOMHUECTBOM IIHGD. A

Hanpumep, octaTtok ot genedns Yucia 123456 Ha 9 paBeH ocTaTKy OT OEJeHHA Ha 9
CYMMBI €ro UM pp

1+2+3+4+5+6=21,
A 3HAYMT, PABEH 3.

W3 yreepxaeHns 3anaun 120 creayeT M3BECTHRIA NMPU3HAK AeIMMOCTY HA 3 M Ha 9:
deaumocms Hamypateno2o wucaa ua 3 (na 9) pasrocuavha deaumocmu va 3 (ha 9) cymmer €20
yugp.

B camom Jene, paBeHCTBO HYJ/IO JIIOGOTQ W3 ABYX OCTAaTKOB, O KOTOPBIX NOBOPIIOCH B
zanave 120}, paBHOCHABHO PAaBEHCTBY HYJIO APYTOTO OCTATKA.

[Mepeiinem K 3a1a9aM Ha NPHMEHEHHE MPH3HAKOB JEMHMOCTH,

121. HaiiauTe BCe 3HaUeHHA UHQPLI @, €CIM YHCI0 875a gennuTted Ha 6.
A Tak Kak 3T0 4KCho AeJHTCA Ha 6, To 0HO JenuTes Ha 2 W Ha 3 M oBpaTtHo.
TIpuMeHHM TIpU3HAK AEAMMOCTH Ha 3. ILnd 3TOT0 HaiiieM cyMMy uM@p wHCna:

8+7+5+a=20+a.

N3 aennmocTy (20 + 0):3 caeayet, vro undpa  paeda L, 4 win 7. Ho no npu3Haxky
AeNHMOCTH HA 2 5Ta i pa 10XKHA OLITh YeTHOI, MO3TOMY MOAXOIUT TONBKO a = 4.
OTtBet: 4. A

122. Haiiaute undpy, 0603Ha4eHHYI 3Be3004KO0#H, B unche 41875+, ecnn 3To yucio
menuTea Ha 18.

123. CywecTByeT v umippa (0AHA U Ta Xe), KOTOPYIO HY)XHO MPUITHCATH K YHely 97
¢lIeBa W CIIPABA ANA TOro, 4TGOE! NOJYYEHHOE YeThHIPEX3HAYHOe YHCAQ AeTUIOCk Ha 277
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124. K uucny 43 NpUNUIliMTe cAepa M CTIpapa 1o oaHoM UHdpe Tak, YTOOL MOTYICH-
HOE YETBIPEX3HAYHOS UHCIO AENUNochk Ha 45, HallanTte Bce petueHMs.

A O003HaYMM Her3secTHele LU yepes @ u b. Toraa yerblpeX3HauyHoe YHUCIo MOX-
HO 3anucath B BUAE a435.

ITo npuzHaky acnumocty Ha 5 b = 0 wiu b = 5. Paccmotpum 00a ciiydas.

1) Tiyere b= ().

MonyyeHHoe yrcao 4430 fenuTes Ha 9 TOraa ¥ TOABKO TOrAa, KOTAA CyMMA ero LMgp,
pasHas ¢ + 7, nenutca Ha 9. Orcona g = 2.

2) Oycre b= 5.

AHaNOTHYHO HAXOOHWM, UTo g = 6.

OrBer: yeTpIpeX3HauHoe YUCAOo paBHO 2430 wiu 6435, A

125. Haiigute Bce 3HaYeHUs UM X U ¥, NPU KOTOPLIX YHCIO 124xy aenuTes Ha 75,

126. HafinnTte HanuMeHBLIEE HATYPATeHOE YHCAO, KOTOPOE 3alHMCHIBACTCA TONBKO
uutpamm | 1 0 u aenurcs Ha 225.

127, Hoxaxwure, 410 pedyc
ATIENbCHH — CITAHHUED = 1999
HE UMEET pEIeHM.

128. HMenvrcs av ykcno 8 - 107 + 7 npu HaTypaneHoM /2 Ha 37 A Ha 97
129. Hoxaxute, yto uncio 111...1 (27 enHML) neanTea Ha 27.

130°. Joxaxure, 4TO pa3sHOCTs MeXAY JIOObIM HATYPANbLHBIM YUCAOM U CYMMOM ero
uudp acauTCs Ha 9.

131°. JloKaxuTe, YTO deauMochis HAmypalbHozo vicad va 4 pasrocutbia dexumocnii na 4
queaa, 00pa30eaAHHO20 OBYMA €20 ROCACORIMU udpamu.

A BosbMeM mooe HaTypaibsHOe YMEIo 4. ODo3HAYHM KOTUYECTBO COTEH B ATOM 4YC-
Ne yepes b, a YkcHo, 06pa3oBAHHOE ABYMS €0 NocieAHUMH Ludpamu, yepes k. Toraa

a=100b+ %i.

Yucno 1005 aenures Ha 4. CleAOBATENBHO, YHCAO @ ASTUTCS HA 4 TOTAA U TOIBKO TOT-
A, Kotpa dyucio kf aenurcana 4. A

Hanpumep, aucno 3456 nenurcsa Ha 4, Tak Kak 4ucio 56 aenures va 4, auncao 8642 ne
OenuTea Ha 4, TakK Kak 42 He nenuTcsa Ha 4.

IMoaymaiite Han o0OBLLIEHHEM YTBEPXIACHUS 3anayu 131 kak GLICTPQ HAWTH OCTATOK
OT Ac/ICHMA HATYpAIbHOro uMcaa Ha 47

132°, JoKaxuTe, YTO deaumocms RAmypalbHo20 Hiicad Ha 8 paenocutbua deaumocmii Ha 8
ylicaa, 00paz0aaHHOZ0 MPEMA €20 NocredruUMY yudpami.

133, JoxaxuTe, UTO JENHMOCTL HATYPAABHOTO Yucaa Ha 2f (k € N} paBnocuibHa ae-
AHMOCTH Ha 2*uKcna, 06pa3eBaHHOrC & €ro MOCASAHUMM LMGPaMH.
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{310 nmpeanekeHue ApsaeTCd oOODIIEHHEM NPU3IHAKOB NeAUMOCTH HaA 2, 4 1 8 U3 3a-
pau 116, 131 u 132)

134. K ypcny 41 npunuimimTe CIeBa M CIpasa Mo ogHOH LKdpe Tak, YTOOR! TOAYYEH-
HOE YeTHIPEX3HAYHOE YHCTIo Aeaniock Ha 36. HafiauTe Bee pemenns.

A OGO3HAYMM HeM3BecTHbIe IMppbl depes x U y. TTpuMenuM K uncay x41y npuiHak
AENUMOCTH Ha 4:

14
Torpa y = 2 win y = 6. Paccmotpum 0ba cayuad.
1} lyctb y= 2.
Monyuum yucno x412. Ha ocHoBaHMM NpU3HAaKa ATUMOCTH HA 9

(c+4+1+2)9, (x+7)9.

Orcrona x = 2.
2) Myctey = 6.
Torna

x41619, (x+4+1+6)9, (x+11)9.

CnenoBatensHo, x = 7.
OTBET: YeThIPEX3HAYHOE YHCIIO PaBHO 2412 niH 7416. A

135. HaiinuTte nBe unudpal, 0B03HAYEHHEIE 3BE3A0YKAMM, €CNH YUCno 81 3++6 nennTea
Ha 468. YKaxkuTe BCE pellieHUs.

136. Haiinute uudpy a, ecan uncno 49468 nenutca Ha 8. YKaxXuTe BCe peLUEHHA.

137. Hoxaxute, uro ynucno 444...4 (n yeTBepoK) He AeMHTCA HA 8 HU TIPH KAKOM Ha-
TYPANBHOM H.

138. Haiinute wudpel a U b, ecau ydcno 3abb2 penurcs Ha 72. YKaKUTE BCe pelLeHHA.

139. Haitaute pce 3HAYEHHA UHDD x H y, €CTH YHCIO 4x87y6 HenuTCs Ha 56,

5.2. 8-9

140°. Joxaxute, UTQ desumocrts Hamypaibhozo wucra na 11 pasnocusbha deaumocmu
na 11 paznocmu mexcdy cymmoll e2o Kugp, CIORIUX HA HEHEMHbIX MECRIAX, U CYMMOH Hudp,
CHIOAIYNUX HA MemHbX MeChax (APYTHMH COBAMU, NEAMMOCTH HA 1]l 3HaKovYepeaylo-
ureca cyMmbl BCex ero nudp).

A BosbMeM NATHIHAYHOE YHCAO abcde W NpeiICTABHM ero B CeAYIOlieM BUae:

abede = 10000 + 10005 + 100c + 10d + e =
=({9999+ ya+ (1001 — Db+ (99+ De+ (11 = Dd+e=
=999+ g+ 1001b—b+%c+e+ lld—d+e=
=(9999q + 1001h+99c+ 1l +{a—b+tc—d+e).
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CyMma B MepBoIX CKOOKax meaMTCA Ha 11, TaK KAK KAKA0E ee CAAracMoe JeJHTCA
Ha 11. (IIpoeepste, yre 1001 peaurcd na 11.) [lonyyaem, uto uHcno abede aeauTcs Ha 11
B TOM H TOJBKO B TOM C/Iy4ae, KOrda CyMMa BO BTOpPBIX CKOOKax meantcs Ha 11. Ho aTa
CYyMMa — Pa3HOCTDb MeXay CYMMOi a + ¢ + ¢ ungp 4ucna, CTOAIMX HA HEYETHBIX MECTax,
W cyMMO#H b + d undp, CTOALIMX Ha YETHBIX MeCTax, WIH 3HaKOYepedyloLlasca CymMMa
a—b+¢—d+ e Bcex UNDP YHCNA,

MBI MpoBENM NOKA3ATENLCTEO MPUIHAKA ASTUMOCTH Ha 11 AN MATUIHAYHOTO YHUCHa.
JoKazaTeNBECTBOe AA4 YMCa ¢ NGbIM KOMHYECTBOM LUM(p OCHOBAHO HA TOM, YTO WIH pa3-
HocTb 107 — 1, unu cymma 10" + 1 npu HaTypanbHOM # neautest Ha 11, [Tepsoe BoINGAHSET-
Cf [IPH YeTHOM # (HANpHMED, TIPU 1 = 2 W 1 = 4), BTOpOe — NPU HEYETHOM A {HANpHMEp,
mpua=lur=3).

JelcTBUTEILHO, MYCTh # 4eTHO: # = 2k. Torna

W —-1=10%-1=100..0—-1=999.9.

MNocnennee YN0 3aNMCHIBACTCA 2Kk AeBATKAMH, A CAEAOBATENLHO, €10 MOXHO pa3-
6UTb HA IPAHY MO ABE ASBATKH B KAXA0H. Ho wucno 99 nenutcs Ha 11,

IlycThb Teneps 7 HedeTHo: 1 = 2k + 1. Ilpeobpasyem cymmy 107 + 1 Tak;

10+ 1=10%""+ 1=(10*"" = 1) + (10 + D= 10(10%* = ) + 11.
Tak kak pazHocTs 10%* — | no-npeasaylemy AeTuTes Ha 11, To M BCA NOCNEHAS CyM-

Ma pendTes Ha 11,
[IpuBeaem npumep. Yucno 924835 aenurca Ha 11, MOCKOABKY CyMMa

9-2+4-3+8-5=21-10=11

Jenurca Ha 11,

141. Haiinute Bce 3HaUeHHA LUMPPHI @, ecay uncao a719 aenutcsa Ha 11,

A NeawmocteatorouncnaHal | paBHOCHABHAAENHMOCTHHA | lcyMMBlga — 7 + 1 = 9=
=g — 15. Pasnoctb a — 15 penutea Ha 11 Tonbko Iipd a = 4.

OreeT: 4. A

142, Joxaxure, 4TO €CNY B TPEX3HAYHOM YMCHE CpenHaa undpa paBHa CyMMe Kpaii-
HHUX, TO YHCNO AcnuTca Ha 11.

143. HaiiauTe Bce 3HaYeHWS UMDP a ¥ b, NpH KOTOPRIX YMCno 33a¢b213 nenutca Ha 99.
A Tlo yenosuio 310 udeno aenured Ha 9 v va 11. TIpuMeHnM Tpu3HaK AeMMOCTH Ha 9:

3+3+a+b+2+1+39, (l4+a+b)i9, O+B5+a+bN9, (+a+ b9,

Orcwnaa+b=4umua+ b= 13

Teneps HCNOAB3YEM NPH3HAK ASTUMOCTH Ha 11;

(5-3+a-b+2-1+3ill, (6+a-5ill

Tornaag—b=5wma—b=-6

Kazanocs Gnl, 3mech HYXHO KOMOWHHPOBATH KaXA0e 3HAYEHMe a + b ¢ KaxaniMm
IHAYEHHEM g — b, TEOCTIE YETO MOoAy4arTcd 4eTwhipe cnyyas. Ho MOXHO C3KOHOMMTE Bpe-
MSL: BCIIOMHMM, 9TO CYMMA W Pa3’HOCTb ABYX LENBIX YHCEA UMET OAMHAKOBYRY YETHOCTE
(cM. § 3, 3apauy 93), MO3ITOMY ACCTATOMHO PACCMOTPETH ABA CTyYas.
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1) Tlyets

at+rb=4,

a—b=—-6.
CKnanpipas ypaeHEHHA 3TOM CHCTEMBL, HalioeM &; ¢ = —1. Ho nocneaHee HEBO3MONHO.
2) IyeTs

atb=13,

a—b=>5,

Otciopaa=9,5=4.
Otperia=9,b=4. A

144, HajianTe Bce 3HAYCHUS UHPD, 6O03HAYEHHBIX 3BE3AOYKAMH, €CAM YUCT0 4 * § + 2
ACJTHTCA Ha 88,

145, Haiiaurte Bce 3HAYEHMA LU X U ¥, IIPH KOTOPLIX Mo 84x5y nenutca Ha 198,

Teneps U3MEHHM XapakTep 3a1a4,

146, M3 HaTYpanbHOTO YHCAA BEIYWIM CYMMY €T0 UMdp, a 3aTeM vy NOAYYCHHOH pa3-
HOCTH BBIYEPKHYIH 00HY UMGpy. Cymima ocTaBLUMXCH WP pasHocTH paeHa 131. Kaxkyio
UHPPY BEIMEPKHYAH?

A PazHocTh MeXIy HATYPANbHBIM YUCAOM H CYMMO# ero undp aeautca Ha 9 (cM. 3a-
gaay 130}, O603HaYMM BMYEPKHYTYIO Budpy Yepes x. Toraa cymma 131 + x nenurca na 9,
OTKydax =4,

OtBeT; 4. A

147. Bo3bMemM Kakoe-TuG0 HATYPANBHOE YHCIO ¢ pasHBIMH ukdpamu, Gonsiuee 10,
H MEpeCcTaBHM €ro LUHdpH N06BIM criocoboM. BeluTeM M3 OONBLIETO U3 ITHX IBYX YUCEN
MeHEIlee M B PA3HOCTH 3aYepKHEM 0AHY HEHYIEBYIO uHbpy. [1o cyMMe octapupxcs uudp
PA3HOCTH MOXHO YKA3aTh 3a4epKHyTYIo dpy. Kak ¥ nouemy?

148, Hanumure kakoe-nubo MHorosHayHoe yucino. Haimgure cymmy ero uudp. 3a-
TEM BHIYMCANTE CYMMY LMD NOAYUMBHIErOCS YUUCAA U MPOACTKANTE Te XE ONepallHH 10
TEX MOP, MOKA HE NOAYYHTCA OAHOIHAYHOE YHCNO. JOKAXKUTE, YTO OHO PABHO OCTATKY OT
ACICHHA NEPBOHAYAIBHOTO YMCHa Ha 9.

149. ¥V Tpex3HayHOTO 44CAa, AEIALErocsa Ha 43, pa3HOCTE MEXAY BTOPOH U NepBOKH
uHpaMH paEHa PazHOCTH MEXAY TPeTheil W BTOpo#. HalnuTe BCe TakWe Tpex3HAYHBIE
4Yucaa.

150. HaiinuTe BCe Tpex3HayHBIE YMCAA, Oeaswinecsa Ha 11, y koTopbix cyMma nudp
gendTca Ha 1.

151, HokaxuTe, YTQ He CYLUIECTRYET TPEX3HAYHOro YNCIa, Aeadiinerocsa Ha 11, y KoTo-
poro nepeas uugpa GonsLLe BTOpOI, a Bropas Goabllle TpeThell.
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152, Hajigute HAUMEHBILEE HATYPANLHOE YMCAO, KOTOPOE 3aMUCBIBAETCH OAMHAKO-
BWMH LUK paMy Y aenutcs Ha 18,
A OBO3HAYNM MCKOMOE YHCAO Yepe3
aaa...a (n uadp).
Tak Kak oHo genuted Ha 18, @ cieAOBaTENEHO, W HA 2, TO @ — uKdpa YeTHAA.
[MprMeHHM NpU3HAK AeNUMOCTH Ha 9;

(a+a+a+..+ay9, na9

IMockonbky a — yeTHas UHdpa, TO YHCNO #@ YETHO.

1) Myctb g = 18.

OTCroAa MUHUMANBHO BO3MOXHOE 3HAYEHWE 1; # = 3, oTKyaa a = 6.

2) Myete Teneps #a pasHo 36, unu 54, UMW 72 M T, 4.

Ecau ¥ 30eCh B3ATE # = 3, TO @ COOTBETCTBEHHO paBHo 12, 18, 24 u T 1., a 3T0 HeBO3-
MOXHO. Bpath 3HaueHUA 1, GONBITHE 3, HE NMEET CMBICITA.

ClefoBaTeNbHO, HCKOMBIM ABIAETCH TO YHCAD, KGTOPOE MOMYYHIOLE B IEPBOM CITYJAE.

OTBeT: 666. A

153. Haiiaute HanMeHbLUIEe HATYpalbHOE YHCTO, KOTOPOE 3aTIHCHBAETCA OAMHAKO-
BBIMHM UHQpaMH K IeAKTCA Ha: a) 72, 6) 693,

154, TATH3HAYHOE YNCIIO AENUTCH HA 72, IpHYeM TpH ero nudpsl — eaMHuLsl. Haii-
JHTEe BCE TAKHE YHUCTA.

A OBo3HAYHM IBE HEM3BECTHhIC TMGPLI NATHIHAYHOTO YMCIa uepes x v ). OaHa w3
HUX, HATIPUMED, J, CTOUT Ha IIOCASAHEM MECTE, TAK KAK | He MOXeT ORITh ocheIHeEN nug-
PO 4ETHOTO YHCTTA.

[TpuMeHHM NPU3HAK ASTHMOCTH HA 9:

(1+1+1+x+)9, (3+x+y)9.

Orcionax+y=6umix+y= 15

Boanukaer npobiiema ¢ MECTOM ApPYTOH HEM3BECTHON LIMGPLI X OHA MOXET 3aHMMATh
NepBOE, BTOPOE, TPETLE HNH YeTBepToe MecTo. PaizbepeM Bee YeThIpe cyuas.

1) Mycte uHdpa x CTOMT B YHCTE Ha neppoM Mecte. Toraa uMcio mpuHUMaeT Bua x111y.

o npu3HaKy ACTMMOCTH Ha 8 yucio 11y aenuTes Ha 8, oTKymay = 2,

Tak kak x + y = 6 vau x + y = 15, To cooTBeTCTBEHHO X = 4 Wiu x = 13. Ho BTopas
BO3MOXHOCTE OTNIAAAET.

2) [Tycts undpa X CTOUT HA BTOPOM MECTE.

PaccyxaecHYA W3 NEPBOTO CIYYas COXPAHAKTCA H 3AECh, MOTOMY y =2, x =4,

3) Mycte undpa x 3aHKUMAET TpeThe MecTo, Toroa Yueno uMeeT Bua [lxly,

Mo npusHaky sennmocTy Ha 8 uncno xly nenntca Ha 8. NpeoGpasyeM 310 Tpex3Hay-
HOE YHCIIO:

xly=100x+10+y=8 Ix+4x)+ B8+ D +y=8 I x+ 8+ @x+y+2) =
=@ 12x+8H)+(x+p)+(3x+2)
{3mech BEAEMEHO CaraeMoe, paBHoe x + y).
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Ecinx +y=6, 10
(6 +(3x+2))8, (8+3x)8, 3xi8, x8.

Cnenosarenpie, x =0 x=8. Mpux=0y =6, anpux =8 y = -2, 4T0 HEBO3-
MOXKHO.

Ecmnx+y=15 10

(15+ (3x+2)¥8, 7+ 3x)8, (16 +(3x+ 1))8, (Bx+ 18

Torna x =5, otkyaa y = 10, a 9TO TAKKE HEBO3MOXHO. _

4) Ilycrs ungpa X B YMCIE 3AHHMACT YETBEPTOE MECTO. Uneno npuHuaMaeT Bua 111xy.

Yucno lxy aomxno aeautsed Ha 8. [TpogenaeM ¢ HUM TakHe K¢ MpeadpasoBaHHS, YTO
Y B IPEABIAYIIEM ClTy4ae:

TDy=100+10x+y=(8-12+4)+Bx+2)+y=(8 124+ 8)+ (Ix+y+ 4) =

=@ -12+8x)+(x+y)r+{x+4).
Ecnnx+y=6,10
(6+x+ 48, {(x+10¥8, ((x+2)+ 88, (x+ 2)8.
Orcwaax=6,y =1,
Eciux+y=15T10
(15+x+4)¥8, (x+19)8, (x+3)8.
Toroa x = 5, y = 10, a 5T0 HEBO3MOXKHO.
Oteer: 41112, 14112, 11016, 11160. A

155, TlaTM3HaYHOE YHCIO DeSTNTCA Ha 315, ipyueM Tpu ero LHdpel — yeTBepku. Haii-
OUTE BCE TAKKE YMCha.

156*. B HarypansHOM 4YHCIE NEPECTABMIH UHEPL H TOTYYMIH YHCAO, B TPH pada
Boabiliee uexoaHOTG. JIOKAXMUTE, YTO NOAYICHHOES YUCIIO ASTHTCS Ha 27.

A TIyeTe HEXOHOE YHCAO €CTh @,a,4,...4, , @ YMCN0, 0OPA30BAHHOE NOCAE IEPECTAHOB-
Ku ero uugp, — b,b.b,...b . Toraa

bbb..b =3-aaa,..qa,
atata+.+ra=5b+h+th +.+5.
1 2 3 " 1 P 3 n

TaK KaK B I1EpBOM pPaBeHCTBe MPaBas YacTb ACUTCSA Ha 3, TO H JieBas YacTb ACHHTCA
Ha 3. [IpMeHHM TIPU3HAK AETHMOCTH Ha 3

(b, +b,+b,+.+b)3=(a +a,+.+a)l=>aaa,..q:3
Torga B nepeOM paBeHCTES NTPaBas, a CASIOBATENLHO, U IEBAd YacTh ALAUTCA YXe Ha 9.
HcenonbsyeM NpH3HaK ASTHMOCTH HA 9;

b, +b,+.+b)9=(a ta,+.ta)%=>aaa..a9=bbb,. b 27 A

157*%, HaitauTe TaKoe Tpex3HayHOe MHCIO, Aedlueecs Ha 27, 4To IIpy Modoil nepecta-
HOBKe ero UH(p NoayyaeTca YKCAo, TAKKe fefidlleecd Ha 27, YKaxXuTe BCe TaKHe YHCAa,
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158*. Ucnone3oeae undpe 0T | 00 9 N0 0AHOMY pazy, COCTABLTE HAHMEHBLIIEE NEeBA-
TH3HAYHOE YHCNO, deasieecd Ha 1 1.
A CymMa Beex LMy HCKOMOTO YHCTA paBHA
1+2+3+..+9=45

O003HAUMM CYMMY UMQP 9MCAA, CTOALIMX HA HEYETHBIX MECTAX, Yepes S, a CyMMy
uudp Ha YETHBIX MecTax Yepe3s S,. Toraa Ay , T 8,=45.

Paznoctk 8, — §, o npusnaky aennmoctu Ha 1l geantcs Ha 11, Kpome Toro, oHa He-
YETHA, MOCKOMbKY CyMMA S, + 5, HeYeTHa, & CYMMa U PasHOCTb ABYX LIEBIX HHCET HMEIOT
OIMHAKOBYK) Y€THOCTE. CNeNOBATENBHO, 5TA PA3HOCTE MOXKET NPHHMMATE 3HAYEHUS 11,
—11, 33 u —33. PacCMOTpPHM YeThIpe cayyas.

) [yete §, — 5,=11.

M3 cucTeMBl ypaBHeHUA

{5, +.85, =45,
S =8,=11
HaxomM, 4to §, = 28, 5, = 17.
2) Nycts 8, — §,= —11.
Torna
$, + §,=45,
§=-5,=-11,
otkyna §, = 17, 5, = 28.
3) Myems S, — 8, = 33.
H3 cucTeMbl ypaBHEHHIA
{SI +§, =45,
S5 -8=33

noayvaeM, 4ro §, = 39, §, = 6. OaHako paBeHCTBO 5, = 6 HEBO3MOXHO, TAK KAK £C/TH 3Ta
CYMMa COCTOMT Aaxe W3 4 (a He U3 5) claraeMulx a, b, cu d, To
S,=a+b+c+dzl1+2+3+4>6.

4) IMycts §, — 5, = —33.

AHANOrMYHO YCTaHABIMBAEM, YTO ITOT CAYYai TAKKE HEBOIMOXEH. UTak, 4 S U S,
OCTAIOTCH TOALKO 3HAYeHUA 28 u 17 (B TOM HIH HHOM MOPAIKE),

HMonpoGyeM HavaTes MCKOMOE JEBATH3IHAYHOES YHCNO Tak: 12345; pear HaM Tpebyercd
HauMeHkbllee YHCIo, aensiieecd Ha 11, YeTwspe ocTaBiivecs UH@pb! 0003HAYHM B OCHe-
NoBaTeNbHOM Nopanke yepes k, {, m v i Monyaum uneno 12345kimn,

Ecnu cymmy | + 3 + 5 = 9 nononHuTs 80 28 ¢ noMowp LMdp / v 1, 10 f + 0 =
=28 —9=19, 4TO HEBO3MOXKHO.

Ecnu xe cymmy 2 + 4 = 6 nononHuts 40 28 ¢ moMowb mubp £k um, 0 k + m = 22,
a 3T0 TAKoKe HEBO3MOXKHO.

CnenoBaTenbHO, HAYaTh HCKOMOE YHCAC NMATHIHAYHBIM YMcIOM 12345 Henb3d, Tak
KaK TOraa H¥ CyMMa S|, HM CyMMA S, HE MOXeT ObITh paBHOi 28.

[Tonpofyem HAYATL UCKOMOE YHCNO YETHIPEX3HAYHLIM ynucnoM 1234, a camo yueno
o0Go3HauuM Yepes 1234abede . Takkak | +3=4, 2+ 4=6,T10
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atcte=28-4=24, p+td=17-6=11

atcte=17-4=13, b+d=28-6=22.
Ha Bropoii BapdaHT cpasy otnafgaet. OCTaeTca Nepsbii:
atcte=24,
b+d=11L
TIpu 310M 4, b, ¢, d M € NPUHUMAIOT Pa3HBIE 3HAYEHUA U3 MHOXeCTBa {5;6,7:8;9).
Uudpa g ponxHa GHITE BOIMOXHO MeHBLIE, Ho 3HaYeHHE g = 5, KaK MBI BUAEIH, He-
BO3MOXHO; 3Ha4YeHHUE ¢ = 6 TOXE, TaK KaK Toraa ¢ + ¢ = 18, oTkyaa uddpbl ¢ 4 ¢ paBHsL
¢ =e =29 [lonpobyem ¢ = 7. B aToM cnyyae:
cte=17,
b+d=11.
M3 nepporo ypapHeHuA c= 8§, e=9 (noHec =9, e = 8), a U3 BTOpOFO — b=15,d = 6.
Oteer: 123475869. A

159*, MoxHo a1 13 uudp or | 10 6 COCTABHTL LIECTHIHAYHOE YUCIO C PATHYHBIMH
unudpaMu, gensumeecs Ha 117

160*. Moxuo au u3 undp ot ¢ 10 9 COCTABUTE TECATUIHAYHOE YUCIO C PAITHYHBIMU
uudpami, aensauieecs na 19807



§ 6. 3ana4n HaA AeJHMOCTD, CBA3aHHbIE ¢ Teopemoil Pepma 7-11

Jutepatypa: [22], [275], [53], [72], [83%]. [88].

PaccMOTpMM HEKOTOPbBIE CBOHCTRA JETUMMOCTH LIEALIX YMCEN, KOTOPbIE HAM MOHANO0-
GATCA B AANLHEHILIEM.

1) Ecau yeasie wucaa a u b deasmes na yence wuecio ¢, Mo ux cyMMd i pasHocits deasmes
HAC.

3T0 CBOUCTBO MOXHO 0000LLIHTE Ha CYMMY JIIOB0T0O KONMHYECTRA KEbIX YUCEN, IPHYEM
JNOMYCKAETCA, YTO B CYMME [EPEA HEKOTOPLIMM YMCAAMM BMECTO 3HAKa ILTIOC CTOMT 3HAK
MHHYC.

2} Ecau 6 cymMe HECKOABKEX YUCER 8CE CAGZAEMbIE, KPOME 00H020, 0eAmES HA UEA0e HUCAO
b, a 3mo caazaemoe ne deaumes va b, mo ecs cymma ne deaumes na b.

3y Eeau uenoe wuciao g deaumes Ha yesoe wucao b, @ b deaumen na yeaoe wucio ¢, mo a
denumes Ha ¢,

4y Ecau yenoe wucno a deaumen Ha ueaoe wucao b, mo npu nodom yenom k npoussedenue
ka deaumes na b.

5) Ecau uenoe wucno a deaumes Ha yeaoe Yucao k, ueaoe wucao b deaumes Ha {eaoe Hucio
n, Mo npouzeedenue ab deaumca Ha npoussedenue kn.

6) Feau npousgedenue HECKOABKIX HEAbIX MHCEA OeAUMCA HA NPOCIMOE YUCIO, MO HO MEHb-
weli Mepe O0HO W3 IMUX YUCeR OCAUMCA KA NPOCMOE HUCA0.

7Y Ecau uenoe wiucio a Oeaumcen Ha KAHCO0e 13 08YX 83GUMNO RPOCHTLIX HAMYPATBHBIX Y-
cea b u ¢, mo a Geaumen u Ha npousgedenie be.

HekoTopbIMH M3 3THX CBOACTB MBI yXe nonas3osanuce B § 5. Kpome Tore, ceokcTsa
YETHBIX W HEYETHBIX Y¥ce] U3 § 4 MOXHO pacCMAaTpHBaThk Kak YacTHHIE CAy4ad CBOWCTE
AEMMMOCTH.

Kak 31u ceoiicTea nokaszars? Jlokaxem, HaNpyUMep, NEPBOE CBOHCTBO.

Tak Kak uMcna a W b AeNATCS HA YHCAO ¢, TO CYLUECTBYIOT TAKHE LIE/bIe Yicna kK U A,
4TQ

a=ck, b=cn.

CNoXHM U BBIYTEM MTOUWIEHHO 3AMMCAHHEIE PABEHCTERA:

atb=ckten=ctk+n), a—b=ck—cn=clk—n).

OTCIONA W CIEOYET, UTO CyMMa @ + & W pazHOCTb g — b AeNATCA Ha €.

39



MoaymMaiiTe caMH, KaK A0Ka3aTh, CKXEM, CBoficTsa 2—3. TIpH 1oKa3aTenbCTBE CBOM-
CTBa 2 Ny4Ile B3ATH CYMMY ABYX YUCeN.

6.1. 7-11

161°. Iokaxute, 4To MpH M0GOM LETOM @ Pa3HOCTb a° — g OEJIHTCA Ha 2.
2 PaznokuM 3Ty pasHOCT: HA MHOXUTENM:
ad—a=ala— 1)
N3 aByx nocnesoBaTeAbHBIX LSJIBIX YMCEN ¢ — | W @ 0OHO (H TOJNBKO OIHO) SBIFETCH
YETHBIM. A

162°. Jokaxute, 4TO pu M0o00M Keaom a paznocms a° — a deaumes wa 3.
A PazfioxuM pasHOCTb ¢° — @ Ha AMHEHAHbBIE MHOXHTEIH:
@ —a=a@-1)=(a-Da(a+ ).
W3 Tpex nocaeaoareabHBIX LUeabtX yMcel d — 1, a H a + | onHO (M TONBKO OAHO) ne-
AUTCA Ha 3. Ho Toraa ¥ Bee NpousseneHde AeAUTCA HA 3 MO CBOMCTBY 4 NEAUMOCTH. A

163°, Jokaxure, 4To keadpam ueao2o HUCAA RPU Oererul Ha 3 MOdcem 0aeams ¢ ocmam-
Ke moavko 0wty I (M, clenoBaTenbHo, HE MOXKET JaBaTh OCTAToOK 2),
A TlpencTaBuM IeAHMOCTD

(@' — )3
M3 3a1a4yn 162 B CenyIoIIeM BHIE:
a(a® — 1)i3,
Tak Kak 3 — 9McA0 NIPOCTOE, TO WAK @, HAW a’ — 1 JeauTcs Ha 3 (CM. CBOWCTBO 6 ne-

JIHMOCTH).

Fcnn a senutca Ha 3, To ¥ a° nenuTed Ha 3, a 3Ha4ut, @’ Npu AeneHHH Ha 3 JAaeT B
OCTATKE HY/b.

Ecnu @* — | penvrca Ha 3, To

@—1=3k (ke2), a=3k+1,

T. €. @° NIpH AefeHHM HA 3 JaeT B oCcTaTKe 1. A
A Tenepb paCCMOTPHM HECKOJBLKO 3a4ay II0Ka YTO Ha YTBEPXKIEHHE 3amauu 162,

164. BepHo am, 9To cymMMa @ + 2@ AenuTes Ha 3 pH JI060M HeaoM a?
A JIns TOro YTOGH BOCTIONB30BATHCA AENMMOCTBIO (@ — )3, BbIUTEM U NPHUOABUM 4

@ +2a=(a—-a)+3a
Kaxmoe n3 cnaraeMuix 0OAYYEHHON CYMMBI IEMUTCH Ha 3 NIpH Mo0oM ueloM a, no-
3TOMY M BCA CYMMa AIENMTCA HA 3 npy moBoM UesioM 4.
OTBeT: BepHO. A

165. Haiiaute Bce uenbie g, APU KOTOPLIX CAEAYIOILIME YHCIA AEAATCA Ha 3;
a) & — Sa; 6)a’ —a Bla —a.

40



166. Joxaxure, 910 npu 11060M LEIOM /1 CyMMa #° — 31 + 8a nennrtca Ha 6.

167. Bepuo nn, YTo Npd 11060M LIEIOM @ CyMMa

3 2
@,a,a

3 2 6
ABASETCS LENBIM YHCAOM?

168. HokaxuTe, YyTO NMPpH N1060M YETHOM g CyMMa
2 3
a ., a.,.4a
12 8 24
YHCTO LIETToe.
169. Jdokaxute, uto ecnu cymma a + b + ¢, tae a, b, ¢ — UENLIE, IEIWTCA HA 3, TO M
cymma @’ + & + ¢ nenutes Ha 3.
A TpeoOpasyeM MOCTEIHIOK CyMMY CAEAVIOIUM 0Bpazom:

@+ +l=@-a+ @ -n+(-c)+@a+b+o).
Kamoe H3 HETHIPEX CJIArdeMbIX mocnedHeH CYMMEBI HEMTHTCA HA 3, clefoBatTeJIbHO, H
BCA CYMMA JACTUTCA Ha 3. A

170, FloyeMy M3 AeNUMOCTH Ha 3 cyMMBl @ + b, rle g M b — LEAbIE YHCAA, CAeayeT
AENMMOCTb Ha 3 CyMMBI @® + b7
Tenepb paccMOTPUM 3a0a4K HA YTBEPXKICHUE 323aun 163,

171. Noxkaxatre, YTo €C/H LIETOE YUCO & HE AETHTCA Ha 3, To uucio 5a° + | nenutea Ha 3.
A Keanpat uenoro uycia npH geneHuu Ha 3 naet B octatke 0 MW 1. Ho Tak Kak g He
HEMUTCA Ha 3, TO OCTAETCA BTOPOH ciyvaii: ¢° = 3k + 1 (K — Lenoe HEOTpHLATENBHOE).
Toraa
St +1=5@k+1)+1=15k+6.

[locneaHns cyMma Beerna genuTcs Ha 3. A
172, Lenoe 4ucio # He aenuTcs Ha 3. JenuTes au Ha 3 yucho 272 + 11?2

173. JlokaxuTe, 4TO €CNN LEBIE YHCAA @ ¥ b HE IENATCA Ha 3, TO pasHOCTb a° — &
nenuTcs Ha 3.

174. HH 0OHO U3 LeJILIX YHCeT @, b W ¢ He genanTes Ha 3. BepHo nan, uto Torga cymma
@t + b + ¢ nenvites Ha 37

175. Hy o1Ho 13 LenblX ¥hcen 4,, a,, ..., a, He AeNUTCA Ha 3. HalauTe Bce HaTypaib-
HBIE #, TIPH KOTOPBIX CYMMa
aE+al+.+a
; 2 n

neauTed Ha 3,
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176*. Joxaxurte, 4To B NMPAMOYTOIBHOM TPEYTOABHHKE ¢ UEMOYMCIEHHBMH CTOPO-
HAMH JUIMHA N1 MEHBLLICH MEpe ONHOTO M3 KATETOB JENINTCA Ha 3.

177°. lokaxuTe, 4TO €CJIK cyMMa & + %, TIe @ 1 b — Lesble uncaa, AeAWTCs Ha 3, To
KaXA0e U3 yucea a M b genuted Ha 3.

A W3 nenumocth (@ + 5)i3 caenyet, 4To YMcna @ ¥ b WIN oba AETATCA, UK oba He
nenates Ha 3.

PaccmoTpuM BTOPYIO BO3MOXHOCTE. TOrIa KaXA0E U3 YHCeN @° M b7 npu aesieHyy Ha 3
DAeT B OCTATKE ];

a=3k+1, ¥=3+1,
rae k v/ — uensle HEOTpULIATENBHEE YHeNa. CHOXUM 3TH PABEHCTBA TOWIEHHO:
ad+y»=3k+H+2
[Mony¥nnock, 4To cyMma @° + #* He aeanrted Ha 3. Ho 3T0 MpoTHBOPEUHT YCJI0BHIO.
OcTaeTca Meppas BO3MOXHOCTL: YMcHa @ 1 b penatca Ha 3. A

178*. IIBy3HauHoe YMCAO He AeaUTCA Ha 3. MOXEeT K ReIMTLCA Ha 3 cyMMa KBanpa-
TOB €70 HHpp?

179*. HmeeT K ypaBHEHHE
X+ yz = 3%
pPELUEHHA B LENbIX YHCTAX X U 7

6.2. 8-11

180°. JoxkakuTe, 9TQ Apu A00M HEAOM d PAIROCMS @° — G OeAumca Ha 5.
A Paznoxus JaHHYKD Pa3HOCTE HA MHOXKWTEITH:
d—a=al@-D=a@ - Wa*+ 1) =(a - Data + 1}{a*+ 1.
Teneps MOXHO PACCMOTPETh MATH CIYYACE:
a=5, a=53k+1, a=5%+2, a=5%+3, a=5k+4(ke?),
HO 3T0 ANHHHOBATO. JdapaiiTe MOCMOTPHM HA pelleHHe NOoXoXe 3aaa4u 162: TaM UCTIONb-
30BAJIOCE NPOM3BEACHHNE TPEX TIOCASAOBATENBLHEIX LIENBIX YNced. Henbas H aneck nogy-
YUTh TPOU3BEACHHAE TTATH DOCIEAOBATENLHBIX YHCEN — OT a — 2 10 a + 2?7 Insa storo
MHOXMTENb @* + | IPeACTABUM B TAKOM BHAE:
ad+l=@-4+5
TTonyuaeM:
F—a=(a—Dalg+ W@ -—D+5)=(@-Dala+ " - +5(a- Da(a+ 1) =
=({a—2¥a— Dala+ ){a+2)+ 5(a— Dala + 1).
IMepBoe ciaraemMoe 3TOH CyMMBI ACAHTCA Ha 3 KaK NMPOH3BEICHHE NATH MOCHEN0Ba-

TENbHBLIX UEIBIX YUCEN; BTOPOE TAKKE REIUTEA Ha 5. CenoBaTenbHO, U BCS CYMMA, T, €.
a’—amenvrcaHa 5. A
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181°. foxaxcume, 4mo npu 1060M uenom a cmenens a° npu deaenutt Ka 5 moxcem dagamo
& ocmamie moabko (w1,
A B caMoM aene, TAK KAk
a—a=a(a*—1)

Mo-TIpeAbLIAYILEMY AETHTCS HA 5, TO UITH a, WK a* — | AenHTcA Ha 5. A

PaccmMOTpUM 3a0a4M HA APUMEHEHHE YTBEPXRIeHUA 3anauy 180,

182. BepHo nu, 4To 1pH MoG0M LETOM g CeyIOLUHE YHCHa AeJATCA Ha 3;
ay@ +12a; 6)a@+19; B —a; Da®—a?

183. Haiinute BCe LIeAbIE /1, TPH KOTOPBIX CYMMa
n —5n° — 8n

Henutcs Ha 10.

184. HokaxuTe, 4To ApH NIOOLIX LIENLIX &, b ¥ ¢ CyMMa

(@a—byY+—cy+ic—ay
NenuTCa Ha 5.

185. JokaxuTte, UTO CYMMA
%a* — 5q° — 4a
npu A0GoM UENOM ¢ AeTHTCA Ha 15,
A HyxHO nokazarh, 4TO JaHHAA CyMMa JeMTCa Ha 3 v Ha 5.
1) JIna poxazaTeNbeTBA NeUMOCTH CYMMBI Ha 3 JOCTATOMHO 10KA3aTh, 4To 5a° + 4a
AennTCcs Ha 3 (NOCKONLKY 9a° nenutes na 3). Hveem:
35a° + d4a = (5a° — Sa) + (5a + 4a) = 5(&° — a) + Ya.

Kaxnoe U3 cnaraeMelx NOMYYEHHOH CYMMBI AEIMTCA Ha 3, MO3TOMY M BCS CyMMa JAe-
JWTCa Ha 3.

2) Ang noKasaTenbCTha IENHMOCTH HCXOOIHOM CYMMBI Ha 5 AOCTATOMHO A0KA3ATH, YTO
pasHocTk 9a° — 4a aenvtest Ha 5. TpeoBpa3yeM aTy pa3HOCTB:

9% — da = (9a° — 9a) + (9a — 4a) = 9&* — a) + 5a.
TMoayyeHHAA CyMMa ACHCTBHTEABHO NSIHTCA HA 5. A

186. HaitnuTe BCe nenbie a, MpH KOTOPHIX YUCITIO

ABJTACTCA HENEBIM.

187. CymmMa nTy UeAslx Yyucen paBHa Hymo. Bepro nu, yTo cymma NATHX cTenenei
3THX YMCen geautea Ha 307
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188*, EcnM cyMMa n UeNeIX yHced OeauTed Ha 30, To U cymMMa 25-x cTemeHed aTHx
ypcen neanTes Ha 30, JOKaKHTE WIH ONPOBEPTHUTE 3TO YTBEPXAEHHE,

A Tenepb BO3bMEM TPYTINY 33034 HA MPEIOKEHUE K3 33034y 181,

189, Llenoe YHCO @ He NeIUTCA Ha 5. MOXeT Ak NeJINTECA Ha 5 yucho 3a* + 12
A W3 yTBepxaeHHs 3anaul 183 crenyeT, 4To B NAHHOM clyyae a* Ipd AeleHUN Ha 5
MOXET aBaTh B OCTATKE TONeKo | a* = 5k + 1 (k — uenoe neotpuuarensoe). Torna
3@+ 1=3(5k+ 1)+l =15k + 4.
IMocneanas cymMa HE DEMUTCS HA 5 HU NPH KAKOM LIENOM HEOTPULATENEHOM K.
OTRET: HE MOXKET. A

190. BepHo 114, 4TO JIst IIOOBIX LENbIX & H & Pa3HOCTL
ah—ab’
AenuTces Ha 57

191. Jdoxaxure, 4To eClIH CyMma
a+b+ct+d,
TAE 4, &, ¢, d — Lejible UMCA, ASIMTCA HA 3, TO KAKIOE M3 YHCeN a, b, ¢ U d NeIMTC Ha 3.

192*, Ecau Hu onHo u3 10 HATYPATBHBIX YHCEN HE AGTMTCA HA 5, TO CyMMa TBAAUATHIX
CTeNeHeil ATUX YNceN aenuTes Ha 5. JloxaxuTe uny OnpoBEPTHUTE 3TO YTBEPXKISHUE.

193*, HaftauTe BCe Uelble 3HAMEHMS X M ¥, IPH KOTOPBIX TI0 MEHBbILEH MEpPe ONHO U3

JHCen
X -2+, L+ uy+2y

BEMHUTCS Ha 3.

2 JIeTMMOCTD MO MEHBLUEH Mepe OLHOTO H3 3THX YHCEN Ha 5 paBHOCHABLHA NEMHMOCTH
Ha 5 ux npoussereHus. Hipeodpasvem erc:

(= 2y + 270 + 29 + 29°) = ((F + 29) — 200X + 2°) + ) =
=0+ 27 -4 =X+ oy + 4yt — oy =X+ 4yt

Tak xax cymma x' + 4y* 0o yCAOBUIO ZEMHTCA HA 5, TO YWCIA X W y Uan ofa pensTcs,
uay oba He fenATCA Ha 5.

1} Ecnd x My Dendarcs Ha 3, TO BCE OUYEBHIHO.

2) Iycte x W y He aensites Ha 3. BoamokeH iy arot caydai?

Toraa x* v y* npu aenennn Ha 5 gawT B ocraTke 1:

x*=5k+1, y=51+1,
rae k& u/ — uensle HeorpuuarencHete. loayyaem:
X4yt =(S5k+ 1)+ A5+ 1) =5k+ 20 + 5.

Tak xak nocheaHas CyMMa IeMuTes Ha 5, TO U 3TOT BAPUAHT BO3MOXEH.
OTBeT: Bee LEMbIe X U ¥, ONHOBPEMEHHO JAAIIHECT WM HE AenAlIMecd HA 5. &

44



194%, [loKaxuTeE, YTO IPH N1000M LIEAOM @ PA3HOCTh @' — @ HEJTUTCA Ha 7.

B 3amagax 161, 162, 180 ¥ 194 BCTpeTHWIMCE TTOXOXHE MPEMTOXKEHU: TIPU To00M Le-
JOM & BRIMOMHAKITCH ACTHUMOCTH

(@ —ay2, (@—a)l, (a°—a)5 (d —a)l
Kaxkoe obuee npeanoxeHye CTOUT 3a 3TUMU JefuMocTAMU? BepHo nU, uyTo Ans n1060-
ro Lemoro ¢ npu Tobom RATYPANbHOM # BBRINTOJIHAETCH ACNIHMOCTE
{(a" — ayn?
B 4acTHOCTN, BEPHO NH, YTO
(@' —a)d, (& —a)6, (&°—a)9?

OKa3blBaeTcA, MOCAeNHHE eTMMOCTH HEBEPHDI, TAK KaK, HANpuMep, 2° — 2 He A€NUT-
cAHa4,2°—2 —na6,a2’ — 2 —Ha9. BTakoM cnydae NpM KAKUX HATYPATBHBIX 3HAYEHMSIX
TOKA3aTes CTENEHH # CPABEANMEA 3T ASNUMOCTE?

Ona cnpapeTIMBaNIPH NPOCTOM H.

TycTe AN MPOCTOTH YUCAO g — HaTypanbHoe. MMEEeT MECTO cleayioias Teopema,
KOTOpast Ha3k BacTCs meopemoii Depma (TouHee, maroi meopemoti Pepma) o iMeHH paH-
uyackoro yuenoro Ieepa @epma (1601—1663): npu aroboM ramypatsrom a u 106eM 1po-
CHIOM P PA3HOCHID OF — G 0eAUMCA HA P.

Crapluex1acCHUKH, 3HAKOMBIE C METOLOM MaTeMATHYECKOH HHAYKUHH W DOpMyITOii
Heutorona ans creneny (@ + )", MOryT NonpoGoBaTkE AOKA3aTh 3TY TEOPEMY € NOMOLILI)
MHAYKUHH MO a.

Eciu B QOpMYTHPORKE TEOPEME! BMECTO HATYPANBHOTO @ BIATH LIEAQE, TO MOIYIUTCS
TAKXKE MCTHHHOE NTPEAROXKEHME (TORYMANTE, ITOYEMY).

H3 teopempl Pepma BHITEKAET TAKOE credcmeue: ecalt @ — Aboe HAmMypaibHoe Hucio,
P — moboe RPOCINOE HUCAO, MO CmeneHb 4~ npu deaenu Ha p Moxcem 0agams & ocmamxe
monbice (uau 1; B HACTHOCTH, €CNIN @ He deaumcs ua p, me pasuocms a*~ ' — | deaumcn Ha p.



§ 7. 3azaud Ha NeSMMOCTD, CBA3AHHBIE ¢ PA3NOKEHHEM
BbIpAXKeHHit ¢” T 5" Ha MHOXKHTENH 9-11

Juteparypa: [178], [27%]. [53]. [72]. [83]-

Mbl ¢ BAMM 3HAKOMBI ¢ (POPMYJIAMH PA3HOCTH KBAAPATOB, CYMMBl U Pa3HOCTH KYOOR
IBYX YHCEI. A KaK BHTIALAT, HANpUMep, GOPMYIA CYMMBI TATHX cTenedel aByx uyncen?
[MasHoe, kakue obiine GOPMYIIBL CTOAT 32 TPEMS NEPEYHCTIEHHBIMHK?

Crpaeedaneni caedviomiue moxcoecmed:

= =(a-ba" '+a""B+a" 4 APy (nEN), (1)
TV =@+bhe ' —a"" B+ a P -+ ") (n€ N, nBeyeTHO), (2}
A —=(@+tbhla" " —a " bra W —.—-b"" (neN nueTHO) 3

Mopmyna (1) apnserca o6o61IeHHEM GOPMY Pa3HOCTH KBAAPATOR H PAZHOCTH KyGOB,
chopmyna (2) — 00061eHHEM POPMYIILI CYMMBI KYGOR, HaKOHELL, opmyna (3) — popmy-
JIbl pa3HOCTH KBAApPaTOB.

TMone3HO 3HATE, YTO CYMMa, CIOSIKAR 60 8MOPLIX CKOBKAX 6 NPABOL Yacmi Kaxcdot us
gopmya (1), (2} u (3), codepoicum n cageaemux, TAK KAK IIPH NIEPEX0ae OT KAXEQTO clarae-
MOTO CYMMEI K CACAYIOILEMY MoKa3aTelb OyKBEI b mpoderaet # 3HaYeHMA — o1 0 gon — 1.

Kak pokazats 31h dopmynsl? Jokaxem, HanpuMmep, hopmyay (1).

s 3ol nend MepeMHOXHM CYMMEL B CKOBKaX B TpaBoi 4acTH GopMyasL:

@=—ba" " +a ht+a B+ )=
=g"+a" hta "Wt tat T - h—a" N - —ab" T -V =a"— b

Dopmynnl {1)—(3) ILMPOKO MUCTIOML3YIOTCS B anTedpe. 34eChk Mbl OTPAHHYHMCH TOMBKO
UX NPUMEHEHHMEM K 3a1a4aM Ha AETHMOCTD.

IMpy pewieHUK 33034 HA ACTMMOCTD 3TH TOXKACCTBA OOBIYHO MCTIONBIYIOTCA HE B [TOJ-
HoMm oObeme, a B Gonee cnaboii popme. TTycTe # — HaTypanbHOE, @ U b — LENEIE YMCTA.
Toraa uz toxnects (1)—(3) caemyer, 4yrTo:

1) paznocmb " — B deaumcen na paznocms a — b ocnosanuii cmenenn (a # b);

2} npu HewemnoM 1 cymma a” + b deaumes na cymmy a + b ocrosanuil cmeneny (a = —bY;

3) npu wemnom r paznocmo a" — B° deaumen na cymmy a + b ocrosanuti cmenenu (o = —&).
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195. lokaxuTe, 4To pazHOCTh 26" — 77 npH N1000M HATYPANLHOM A AETHTCA HA 19.
£ Ha ocHoBaHMH NEPBOIt AEAHMOCTH 3T3 PA3HOCTE RENUTCH HA PA3HOCTh OCHOBAHUM
CTEMEeHN, T. €. Ha 26 — 7 =19, &

196. JoxaxuTte, 4To pasHocTes 146" — 61" penurca Ha 17.

197. BepHo fM, 4TO PH N1060M HATYPATEHOM # YUCHO
18"+ 15— 57— 2"
nenured Ha 137

198. JokaxwuTe, YTO PA3HOCTE:
a) 52 — 18" nenurca wa 7;
6) 2% — 3 gesturcs Ha 47.

199, Mouemy cymma 8 + 6 npu moOOOM HATYPAABHOM # ASJTHTCSA Ha 77
A A KTO ee 3HaeT, ToueMy: Bellb 3TY CYMMY He MPEACTABUILE B BUAE CYMMBbI HJTH PA3HOCTH
i — X CTETeHeH LehiX ukcen. BnpouemM, MOxoxas Ha Hee pasHoCTh 87 — | menurca Ha 7. A

200, JokaxuTte, yTo YHCAO
5% 4+ 48" 2 *!

npH NKOOM HATYPATBHOM # JEJTHUTCA Ha 23.

201. Jokaxute, uto cymma 13%¥ + 5% nenutes na 18.
A\ Ha ocHOBAaHMM BTOPOI M3 U3BECTHRIX HAM AEAWMOCTEN JaHHAd CYMMA AeJUTCA HA
CYMMY OCHOBAHHH cTeneHd, T.e. Ha I3+ 5=18. A

202, TloyeMy YHCIO
204] _ 134! _ 84I + 1
nenruTed Ha 217

203. Yucno 2" + 1 genwurca na 11. lokaxKuTe WM ONpOBEPTHUTE.

204. JokaxuTte, YTO YHCAO
li?‘)? + 2I99? + 3[997 + + 30]99?
IesuTed Ha 31,

205, TlycTe # — HEYETHOE HATYPANBHOE YuCaQ, Gonbiuee 1. OOA3aTENBHO I cylie-
CTBYET TAKOE HATYPAIBHOE YWCIO &, Bonbluee 1, yTo cymMMa
FF+ 254+ 3+ 4+ (n- D
nenutes Ha #n?

206*. JlokaxuTte, yTo ecly nocneaHss uudgpa AecATHYHOH 3anMcH YMCia m paBHA 5,
TO CyMMa
127+ 9" + 8" + 6"
AenuTeda Ha 1991,
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207. BepHo au, 4o pasHocTb 47'% — 14" nesqutes Ha 617
A HenonesyeM TpeThio U3 HALIWX RENUMOCTE: NPY YETHOM [TOKA3aTeNe CTEMEHH pas-
HOCTB CTeNMeHel ¢ 3THM {ONHUM U TeM XKe) nokazaTeleM ZeNUTCH HA CYMMY OCHOBaHHWH,

T.e.Ha 47 + 14 =61,
OTBet: BepHO. A

208. Hoxaxurte, 4TO pa3HOCTD:
a) 67% — 1 nenutca Ha 17;
6) 2% — | menures wa 105;
B) 3% — 2% penurca wa 1.

209, HaiizuTe Bce HAaTypanbHLIE /1, TPH KOTOPLIX CYMMa
200+ 16" = 3"— 1
ZenUTCs Ha 323,

210, HaiigyMTe BCe HATYPAIBHBIE #, TPH KOTOPLEX YuCao 13" + 6 genutes Ha 7.

ﬂO CHX TIOP B 33344aX HA JETHMOCTE Mbl UCITONB30BATH TOMLKO ]'[ﬁpBbIﬁ MHOXUTENE
U3 npaButx yacteil Toxnects {1}, (2} u (3). Huorna 6niBaeT HeodxoaMMO UCNIONLIOBATEL U

BTOPO MHOXMTENE W3 TEX XKE TOXAECTB.

211. Jenutcs nH pazHocTb 17'* — 31 Ha 47
A PasHocte ocHoBanwii creneny 17 — 3 = 14 nenurcd Ha 2, HO He agnyuTea Ha 4. Do
€LLE HE 3HAYHT, YTO AaHHaA pasHocTs 17" — 3" He nenuted Ha 4. Pa3znoxynM ee Ha MHOXH-
TeAH, npuMeHsa gopmyay (1):
17 =38 =14- (17" + 172 3+ 172 32+ + 39,

B cko0OKax CTOAT TONBKO HEweTHEIe cnaraembie. Ckonbko MX? BerioMHUM, 4TO TPH
PANIOKEHHH Hd MHOXWTEIH PA3HOCTH 4" — & YUCIO cNaraeMuix ¥ BTOPOLO MHOXUTEIA
PaBHO #. 3neck # = 15, MOITOMY ¥ YHUCAQ CAAraeMbIX 3ANUCAHHOH CyMMbI paBHO |5, Cre-

NOBATENEHO, 3TA CYMMA HEYeTHA.
OTBeT: He AenuTCA. A

212. Jdenutcsa nu pasHocTb 11'% — 1 Ha 100?

213. Jenutca v Ha 125 cyMMma:
a)2®+1; e2%+1?

IMepeiigem Kk Gonee cepbE3HBIM 3a7a9aM MO Teme naparpada.

214, Joxaxure, 4TO CYMMA
62("+]] — 2n+3, 3n+2 + 36
MpH TOHOM HATYPATBHOM # eanTes Ha 900.

215. HaiinuTe BCce HATypaibHHE #, APH KOTOPBIX pazHocTe 1 — | menuTtcs Ha §1.
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216. Jdokaxute, YTo udcao 2+ 77 + 1 npy moGoM HATYPANBHOM # IEAUTCH Ha 3.
A TIpeobpasyeM TAHHYIO CYMMY CIEAYIGIINM 00pa3oM:
2T+ 1=2-T"+3=-2=27"-1)+3
Tak kak pazHoOcTh 77 — | genutes Ha 6, a 3HAYMT, H Ha 3, TO ¥ Bea CyMMa AeUTCd Ha 3,
Jpyroii BapyaHT pelIeHUs: TAK KAK PA3HOCTL 7" — | Ae/IUTCA Ha 6, TO
—1=6k, 7T"=06k+1 (ke N),
OTKYIa
2-7"+1=2-(6k+ 1)+ 1=12k+3.
Iloayyunoch YHCo, neasameecs Ha 3. &

217. HajinMTe BCE HATYpaNbHBIE /2, FIPH KOTOPEIX CYMMA
25"+ 5" +6
Jenuted Ha 12.

218. CyviecTBYIOT 1M HATYPANBHBIC M, TIPU KOTOPHX CyMMa
6% + 3"+ 37?

He AenuTes Ha 117

219°. okaxuTe, YTO ecnH p(x) — MHOFOUMEH C LEMLIMHY KOIDPHLHEHTAMH, @ U b —
pa3IMMHBIE LEALIC YUCIA, TO PasHOCTE p(a) — p(b) aenutcsa Ha a — b.
A\ 3anyiieM MHOTOYIEH p(x) #-if CTENEHH B KAHOHHYECKOM BHIE!

pXy=ax +ax""'+.+a _x+a,
3reck No yenoBUIO Bee KO3hhULIMEHTH — Heble Yucna. Toraa nomyJyaem:
pla)—pb)y=(a@"+aa" '+ . +a_at+a)—(ap’+tab '+ . +a, _bta)=
=afa"—bV)+al@ ' -0 Y+.+a,_(a—b).

Kaxaaa w3 pasHocTeil & — & (k = 1, 2, ..., A) Deavtcs Ha g — b, NOITOMY H
pla) — p(bynenutcaHaag — b, &

220. CyuiecTByeT M TaKoi MHOTOUNEH p(X) C LUENBIMH KOHPHULMEHTAMH, 4TO
p(10y=13, p(4)=9?

221. MuorowieH p(x) ¢ ueAHMMH Ko3PPULMEHTAMH TAKOB, YTO
play=1, plb)=-1,
rae a ¥ b — paziuuHBIe Ueabie yucaa, HaiouTe Bce 3HAYEHHS, KOTOPLIE MOXKET IIPHHH-
MAaTh Pa3HOCTh & — b,

222, Hadigute BCe HATYPANBHBIC #, TPH KOTOPHIX cyMMa 27 + | meJMTCs Ha 3.
A OueBHAHO, NOMTOHAYT BCE HEYETHBIE #, TAK KAK B 3TOM CIy4ae cyMMa 2" + 1 genurcs
Ha 2+ 1, T e. Ha 3. Hy aecau #uetHo?
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TTvcT 7 yeTHO: # = 2k (k € N). TpeobpasyeM J1aHHYIO CYMMY:
VH1=2%+1=2*-D+ I+ D= -H+2

Mockonbky 4* — | aeauTCs Ha 3, a 2 He AeJUTCH, TO BCA CYMMa He JeJUTCH Ha 3.

OTBeT: NPU BCEX HEUSTHLIX 77. A

223. HaiiguTe BCce HATYPAILHBIC 4, NPH KOTOPLIX YHCAO
4"+ -2

AeIUTCA Ha 9,

224, HaiiauTe Bce HATYPANBHBIE A, TIPU KOTOPBIX CYMMA
33n+32n+ 34
NesuTes Ha 8.

225, JoxaxHTe, yTO CyMMa
73 5p—4
npu ModoM HATYpATEHOM A ISIUTCH Ha 25,
2 TpeoGpazyem cyMMy:
23+ 50 —4=4-2"-3 4+ 5n=4(6"— 1)+ 3n=
=5(4-(6""'+ 6"+ .6+ ) +m=
=54-6""'+4-6" T+ +4-6+4—dn+5n)=
=54-(6""' =D +4E" =) +..F 46— 1)+ 5n).

(30eck B X0A¢ BHKIANOK ClAracMoc # NPEACTABICHO B BHAS — 4# + 3p, 3aTeM — 4n
MPEACTARIEHO B BUIE CYMMEE # CIAracMBIX, KAXKN0¢ U3 KOTOPLIX paBHO —4, H BHAEICHH
pazHocTH4 6"~ '—4.4-6""'—4, ..., 4:-6—4)

[MToay4raoce, YTO Kaxooe U3 ClaraeMeXx rocaeaHei CyMMBel, CTOSWIEH B ckoDKax, Ae-
anTed Ha 5. CneRoBaTeNIBEHO, BCE MPOU3BCICHNE JCIHTCA Ha 25, A

226. BepHo an, uTo cymMMa
4"+ bn—1
Mpu M0GoM HATYPANTBHOM B NelTHTCA Ha 97

227, HadiouTe Bce HATYpaabHBIE #, MPH KOTOPBIX YHCI0 037 — 5 menwrca Ha 1972,

228, CyuiecTBYET IM HATYPATBHOE #, JUIA KOTOPOCO YHCIIO
2 _Tn—1
HE JeTHUTCA Ha 497
229, Hokxkaxure, 4TO YUCITO
472 _ 152 - 16
[IPH A1000M HATYPANLHOM # ACMUTCH Ha 225,

50



230. JokaxuTe, 4To cyMMa
l|n+2 + ]22n+|

TpH T06OM HATYPATBHOM # TeAUTCA Ha 133,
A TlpeobpasyeM 3Ty cyMMy;
24127 T =012 1+ 127 127 =121 - 11"+ 12+ 1447,
A Teneps 0OpaTHM BHUMaHHE, YTO
121+ 12=133, 144 -11=133.

Ho kak 3To ucnonb3osars?
Ilponenaem crnesyionye npeodpaloBaHu:
12-144"+ 121 - 11"= {12 144" = 12 11D+ (12 11"+ 121+ 11 =
=12- (144" = 11"+ 133- 11",
OTCI0aa M CRemyeT, YTO AaHHaA cyMMa aenutca Ha 133 npu moSoM HaTypansHOM 7, A

{IpH pelleHUH TTOCAeOHEM 330241 MBI TPUOABAANH K NAHHOMY YMCAY U OTHUMAAH OT
HETQ OIMHO H TO Xe 4MCio (B 2agade 230 — uncno 12 - 117). K nonobHoii onepauunu npu-
0eraloT JOBOMBHO YACTO TIPH PELIEHHH 32024 HA NIEMMMOCTh, 2 TAKXKE U HEKOTOPBIX APYTHUX
3aay; HarpHMED, 3TO MCMOABIOBATOCE MIPH PeleHHH HECKOABKMX TIPENLIAYIINX 34144,
Ha3oBeM TaKyl) ONEPALIHIO APUEMOM <RAIOC-MUHYC» .

231. Jenutcd nu uncno 22%° — 55% uya 77
232, Hokaxure, uto yucno 23 + 432 penutes Ha 66.

233*, Heavrca mu cymma 19" + 69%° Ha 447

A Takkak 44 =4 - 11, cne upucna 4 v 11 — B3aHMHO MPOCTHIE, TO JOCTATOYHO MPOBE-
PHTb, JEAUTCA M 3Ta CyMMaHa 4 W 11,

C 2eAMMOCTBIO Ha 4 Aeno o6CTOUT HPOCTO: MCHOABIYEM TIPHEM <ITIFOC-MHHYC», TIPH-
Gapnag v otuumas 1. Tonyuaem:

19"+ 69% = (19" + 1) + (69 — 1).

Uncno B KaXI0H M3 CKOOOK JeIHTCH Ha 4, O3TOMY ¥ BCA CYMMA N€AMTCA Ha 4.

A BOT KaK GnITs ¢ AenuMocTbio Ha 117 Ta ke onepains — npraBHTh U OTHATE | — 31eCh
HE NMPOXOAUT. ECIH MEL C BAMH HE IPUAYMAEM HHYEro XOpolllero, To npuietc 19 Bo3pecT B
19-10 cTENEHDb, 69 — B 69-10, CTOXHTE MOMYYEHHEIC YHCAA H PASACTHUTE CYMMY Ha 11.

K ¢qacThK, HMEETCA BO3MOXHOCTE U30€XaTh CTONDb TSOKKOH YIACTH, XOTI W He odeHb
npoctad. McoassyeM TOT Xe IPHEM «TUTIOC-MHHYGC», IPUOABNas W OTHUMas He 1, a 697,
IToyeMy HMEHHO 2Ty cTeneHb? Yoke MoToMY, 4To cymma 19'° + 69% nenutcs Ha 88, a cneno-
BATEAILHO, W HA 11. byneM HMeTE:

19"+ 69¥ = (19" + 69'9) + (69¥ — 69" =
= (19" + 68" + 69"%(69°" — 1).

Jenvtest nu pasHocTs 69 — 1 Ha 117 Dta pasHocTk feAnTeA Ha 69° — 1, HO mocAeaHAs

PasHOCTR HE IETHTCA Ha 11, TaK KaK OHA paviaraercs Ha MHOXHTENH, He nefdienecd Ha 11:
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69— 1=(69+ 1)69—1)=70-68.

Ho pasHocTs 69% — 1 nenutcs Ha 69° — 1. Moxer 6biTh, 3Ta HOBaA Pa3HOCTb ASTHUTCS
Ha 11? [lpeobpasyeM ee, npeactapasas 69 B suae 66 + 3, ¢ TeM, Y4TOOB BOCITONB30BATLCS
JEAMMOCTRIO 66 Ha 11:

69° — 1 = (66 + 3)° — 1 = (66 + 3)(66 + 3)(66 + 3)(66 + 3)(66 + 3y — 1 =
=66k + 3 -1,

(Ecnu nepeMHOXUTH NATH CYMM, KAXAas H3 KOTOPBIX papHa 66 + 3, To Bce WieHH Mo-
AYJYAIOIIETOCA PA3IOKEHHS, KPOME OHOrO, paBHOrO 3°, Ienarcs Ha 66; yx cymMMa U 06o-
3HayeHa Yepes 66k, rae k — HaTypaneHoe.)

Yucno

F-1=243-1=242
nOenuteda Ha 11, Toraa ua 11 nenures pasHocts 69° — 1, a 3HAYMT, ¥ pasHocTs 69°° — 1. Cre-
JoBaTenbHo, Ha | | menntea u gaHnas cymma 19" + 69%.
OTBeT: AeAUTCA. A

234. Haitaute Bce HAaTYpansHBIE 71, IPH KOTOPbIX Ydeno 9% ' + 2% ! nenutca Ha 11.

235, CyMma
52n+| + 3n+2_2n+|

1pu AGOM HatypansHOM i genuTcs Ha 19. JTokaxuTe Wiy ONPOBEPrHUTE 3TO YTREPKAC -
HUe.

236. Hoxaxute, 9To YMcno 2% + 57* 2 npu na106oM HATYpaNBHOM A AeuTea Ha 27.

237*, Neavitca nu cyMMa
22225555 + 55552222

Ha 7?
238*_ Hdenurtca M wucho 3 + | na 77

239*, Haiiayte BCE HATYPATBHBIE #, MPH KOTOPEIX PA3HOCTR 2" — | JenuTcsA Ha 7.

A BemonavM nepebop, npunaeas # 3HaveHus 1, 2, 3, 4, 5, 6 u 7. Tonyvaercs, uro
pa3HocTh 2" — | aenuTes Ha 7 TOIBKO NIpH # = 3 v # = 6. BlayMMo, 31a pasHOCTL ZENHTCS
Ha 7 AMWb NpH #, geaswemMcd Ha 3. [IposepuM cBOW runoTesy. JIng 3Toro pacCMoTpyUM
TPH cavuas,

1) Mycte # nenvrca Ha 3: n = 3k {n € N). Toraa

o =2%_ =81,
a 8% — | menuTcs Ha 7 pu MIOGOM HATYPANEHOM k.
2} Iycrs # npy AeneHMHM Ha 3 gaeT Boctatke 1:# =3k + 1 {(k=0, 1, 2, ...). [Tomyuaem:
=2 _ =22 =2-F 1=
=B -D+D-1=2@-D+1.
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[NepBoe cnaraeMoe MOAYYEHHOM CYMMBL MU I000M LEIOM HEOTPHUATENBHOM & ne-
TUTCA HA 7, BTOPOE He NENUTCA, TIOITOMY BCS CYMMA HE DeMHUTCS Ha 7.

3) IMycTte 7 npu Aeneduu Ha 3 naeT Bocratke 2:n =3k + 2(k=0, 1, 2, ...). AHATOTHYHO
MPenBAYIIEMY A0KA3bIBAETCA, YTO B HTOM CAYYAE PAZHOCTH 27 — | TAKKE He NEAUTCS Ha 7.

OtBeT: Bce 1, nensuiMeca Ha 3. A

240*, CyluecTBYeT A TAKOE HATYPANBHOE 1, MPH KOTOPOM cyMMa 2" + | genutes Ha 77

241*. Haiiayre BCe HATYPARBHEIE A, TIPH KOTOPEIX YACAO
1+3¥+9
AeAUTCS Ha 13,

242*. HalinuTe BCE HATYPANbBHLIE F1, TIPH KOTOPBIX PA3HOCTb 57 — 2" flenuTes Ha 9.
243*. HailauTe BCE HATYPATbHRIE /1, TIPU KOTOPBIX YMCA0 5% — 3" neantcd Ha 16.

244*, lokaxuTe, YTO YHCAO
3t 24n+ 37

npu A1060M HATYPATEHOM # AENUTCA Ha 64,

245*, MOXET Ad YMCno 5" — | JeNUTECA HA YMCno 4" — 1 npyl OZHOM M TOM Xe HaTy-
pansHOM #?

& Pasnocte 4" — 1 npH NKOGOM HATYPAALHOM 1 AENUTCA Ha 3, CIIeAOBATENBHO, H pa3-
HOCTE 5" — 1 Zenutcs Ha 3. Ho nocheaHee BEIMOMHACTCS TOABKO MPH YETHOM # {TTpOBeph-
Tel}. # = 2k (n € N). ODHAKO NIPY YETHOM 71 YUCTIO

4n— ] =4%_
AGMMTCA ellie W Ha 5, a pa3HocTb 57 — | HY IPH KaKoM HATYPANBHOM /1 HE NeAuTCA Ha 5;
MO3TOMY YMCA0 57 — | HH NP KAKOM #t He JenHTCea Ha 47 — |.
Otset: He MOXKET. A

246*, CyluecTBYIOT M TAKME HATYPLUTBHBIE # M &, YTO YUCAO 5" + | AeIMTCA HA YUCTO
5% —1?

247*, NokaxuTe, 4T0 €CNU
(a+byk, (a*+ bk,
TO MPH JIIOGOM HATYPAIBHOM 71
(a" + byk.

248*, Halinyute BCe HaTYpanbHEE # M K, MTPH KOTOPBIX 4¥cA0 27 + | AeAMTCH HA THCO
-1,



§ 8. Pasnble 3aJa4H Ha JeTHMOCTD 7-11
Rureparypa: [17], [225], [27%]. [53]. [77], [78]. [83%], [88].
8.1. 7-9

8.1.1. 7-9

CHavana PacCMOTPHM 3ala4d Ha ICAUMOCTE, CBA3AHHEIC C0 meﬁyrozqmu PA30NCEHU -
AMU HAMYDPAIBHHX HUCER HQ HPOCIMBIC MHONCUMERN,

111=3-37, 1001=7-11-13, 11ll=11"101,
10101 =3-7-13-37, 11111 =41-271, 1ill11=3-7-11-13 37

249, [103HAKOMMMCS C ORHOM U3 3aMay M3 KHUIH [62] «XKnpas MaTeMaTHKa» LINPOKO
M3BECTHOFO B HAllleii CTpaHe aBTOPA MHOTHX MONYASPHBLX, HHTEPECHO HATTHCAHHEBIX KHUT
110 MAaTEMaTHKE, (bH3KKe ¥ acTpoHoMuu f. U. FlepenbMana. Jdeno nponcxoouT B AOME OT-
ABIXa, TAC BO BPEMS JOX/S OTARIXAKIIUE COOPARNCE B CTOMOBOH M PA3BACKAIOTCS TEM, 4TO
M0 OYEPENH NPEATATAIOT MPUCYTCTBYIOIMM TOMOBOAOMKH. BOT onmHa M3 HUX:

«— FTycTh KTO-HMOVAL U3 BAC, XOTA 6Bl BbI, TOBAPHLU MPeACEAATEAE, 3AITMLIET Ha Oy-
MaXKEe TaHHO OT MCHS NI0H0¢ TPEX3HAYHOE HHUCAO. ..

— Hamucan. Yro tenepn?

— Tlpunumute K HEMY 3TO Xe YUCNO eile pa3. Y Bac MOAYUHMTCSH, KOHEUHO, IHeCTH-
3HAYHOE YHCITO,

— Ecte. ecTH3HAUHOE YUCHO,

— Mepenaitte SyMaxKy cocedy, UTO CHANUT MONANEIIE OT MEHA. A OH IMYCTh Pa3ACAUT
3TO IECTHIHAYHOC YHCTO HA CCMB.

— Jlerko ckaszath: pazaenuTh Ha ceMb! MoxeT, v He pasaennTcs.

— He 6ecnokoiitech, nogenutcd 6e3 ocTaTka.

— Yncna e 3HaeTe, a YBEPEHBI, YTO MOACHHTCS.

— CHavana pasuneaure, 1IoToM 0yaeM TOBOPHTS.

— Ha Baue ¢uacTbe pasaenunocs.

— Pesynbrar BpyuMTE CBOCMY COCERY, HE Coobiasg MHe. OH pasfenuTeroHa 11.
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— Iymaete, ONATL MOBE3ET — pa3aeauTca?

— JenuTe, ocTaTKa HE MOAYIHTCS.

-- B camowm nene 6e3 octarka! Tenmeps uro?

- Ilepenaiite pe3yAsTaT ganslie. Paznenum ero... Hy, cKaxem, Ha 13.

~ Hexopouwo euGpanu. bez octatka Ha 13 Mafno MMCEN ACTHTCS... AH HET, pasaciu-
JNock Haueno, BeseT xe Bam!

— HaiiTe MHE BYMAXKY C pe3yALTATOM, TOABKOQ CNOXUTE €€, YTOOBI 51 HE BUAET YMCIA.

He paspopaurpas a1ucta OyMaru, «(pOKYCHUK» BPYIHA €T0 Npeacenarenio.

— H3ponsTe nonyyuTs 3ayMaHHoe aMu Yucno. [pasunsto?

~ CoBeplueHHO BepHO! — C YIUBASHUEM OTBETUI TOT, B3rNSHYB HA ByMaxky. — FiMeH-
HO 3TO A M 3aayMal...».

Tak B 4eM Xe AeM0 — MoYeMy MOCIE TAKHX OMepalMil MoAydasTcs MepBOHAYATBHOS

TPEX3HAYHOEC yyucno?

250, Bcerga iy MIeCTH3HAYHOE YHCAQ, BCe UHEPPLI KOTOPOro OIMHAKOBE, ASANTCH
Ha 37?7

251, Tloyemy noboe 1IeCTH3HAYHOES YKCIO BUAA ababab nenvwtcd Ha 137
2 OuepraHO, 5TO YHCAO SETUTCA Ha ABY3HaUYHoe uncno ab. [Tocne neneHund nonyqaem:

ababab = ab - 10101,
agycao 10101 gzenurcs Ha 13 (CM. 3aMMCAHHBIC BBILLE YHCMOBBIE PABEHCTBA). A

252. HokaxuTe, UTO ASCATM3IHAYHOE YUCTO, BCe UHUGPhI KOTOPOro OXHHAKOBEI, Ac-
muTca Ha 41.

253. Ha#iauTe HaTypaltcHOe YNCAO #, €CNU n — | aenuTcs Ha 47, a 1001 nenntes Ha
n+ 1. YKaxuTe BCE pelISHHA.

254, NMaHel ABa TPEX3HAYHBIX YHCAA, CYMMA KOTOPBIX NEAMTCA Ha 37. DTH yucia 3a-
NHCAHHE APYT 3a ApYTroM. BepHO KM, 4TO MOAYMEHHOE LIECTH3HAYHOE YHMCA0 0093aTENBHO
gemutca Ha 377

A OQBO3HAYMM JAHHBIE TPEX3HAYHBIE YHCTa yepe3 g U b. Torma ux cymma a + b nenutcs
Ha 37.

HlecTusznaunoe yucno npuaumMact Bug 1000a + 5. INpeobpazyem ero, Bulaeass chara-
emoe a+ b

10002 + h=999a + (a + b).

¥ moaydyeHHON CYMMBI He TONBKO BTOPOE, HO M MEPBOE claraeMoe JeNnTCsa Ha 37, Tak
KaK 999a nenutca Ha 111, a 111 aenutca Ha 37. TToaToMy H Bca CyMMa BenuTca Ha 37,

OTBeT: BepHO. A

255*, TpexsHauyHOE YMCNO abc nenutca Ha 37. JIokaxute, 4To M cyMMa bea + cab ne-
aUTCA Ha 37,
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256, TokaxuTe, YTO eC/iH HIECTUIHAYHOS YUCTO AeNUTCAa Ha 7, unu Ha 11, win Ha 13,
WwiH Ha 37, TO H YMCAO, NOAYYEHHOE U3 HETO TIOCAE NePEeCTAHOBKU NepROi LUl B KO-
HEH, ZSJIMTCH Ha TO XE CaMOE YHCAO,

A OB03HAYUM MCXOZHOE IIECTHIHAYHOE YHCNO0 Yepes abedef. Toraa HOBoOE YHCNO, TTO-
AYYEHHOS M3 HEFO MOCAE NEPECTAHOBKH UNPPHL, ecTh bedefa.

[ycTh bedef = x. Torna HayanpHoe 4dcAo pasHo 10°a + x, a HoBoe — 10x + a. ToveMy xe
3 IENUMOCTH CyMMBI 10°¢ + x, ckaxewm, Ha 13 ciienyer feIMMOCTb CyMMBI 10x + ¢ Ha 137

YMHOXMM Nepsoe yncao Ha 10 U BbIYTEM U3 TTOTYYeHHOIM cyMMBI 10° - @ + 10x cymMMy
10x + &:

(10°- a + 10x) — (10x + a) = (10° — 1)a = 999999 =9 - 111111 - a.
Houncno 111111 aenutcs Ha 13, akpoMe Toro, HHa 7, M Ha 11, mHa 37. Cncnosatens-
HO, PA3HOCTD IBYX YMCEN ASTMTCA Ha nodoe W3 yucen 7, 11, 13 w 37, xpome Toro, ymeHb-
WAEMOE ASTHTCA Ha MI000e M3 ITHX HHCET.
Ho Toraa u sauutaemoe 10x + @ neAUTCA Ha KAKAOE U3 ITHX YHCEN. &

257. Ecnu ceMM3HAYHOS YHCTO nenutesa Ha 7, 11, 13 u 37, To W yucno, nonydyeHHoe
M3 HETO MIPH NMepecTaHOBKE MeCTaMM Neppoil u nocnennel nudp, IenHTCA HAa TO XKE CAMOE
gucyo. [Touemy?

258. Haitaxte Bce HATYpalTbHBIE A, TIPH KOTOPEIX Yucno 10" — 1 aenutcs Ha 101,
A TlpeobpasyeM 310 YMCNO;
10" —1=999...9 (# 2¢BATOK).

TpH KaKoM YHCIIE AEBATOK MOTYYEHHOE Yuchno aenutes Ha 101? IMepebop noxkassiga-
€T, 4TO MHCNa 9, 99 1 399 He measTea Ha 101, a BoT yucno 9999 neavrca Ha 101, nockoneky
9999 nenurcaua 1111, a 1111 nepnrca Ha 101,

IMo-erauMomy, naHHOE YMCcAO menutea Ha 101 Tonsko Torma, Korna # AeNUTCA Ha 4.
PaccmoTpuM ABa cnydas.

1) IMycTs 1 nenutca Ha 4: n = 4k (k € N). Tlonyaaem:

10— 1=10%—1=000)*—1,
a ImocnenHee Yyucno AeIuTea Ha 10° + 1 = 101 (oM. § 7, TPeThA NeAUMOCTS).
2) Ilycte 1 He neanted Ha 4. PaanenuM n Ha 4 ¢ OCTATKOM:
n=4k+r,
rae X — HeNoe HEOTPHLIATEABHOE YHCIO, ¥ — UCIOE YHCTO, YIOBAETBOPAIONIEE HEPABEH -
crey 1 < r< 3. [NpeoBpasyeM AaHHOE YHCAO:
W—1=10%""—1=10-10% - 1 = 1F(1I0* - 1D+ 1) =1 =
= 107(10% — 1) + (10" — 1).

ITepoe cnaraemMoe NOTy4eHHOH CyMMBbl aenutcsa Ha 1}, a Bropoe He aenuTed, Tak Kak
npu r=1, 2, 3 yicno 10" — | NpHHHMAaET COOTBETCTBEHHO 3HaueHuA 9, 99 u 999. Caenosa-
TENBEHO, BCA CYMMA He neautcd Ha 101,

OTeeT: Bee /1, AenalIHecA HA 4, A
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259, HaiauTe Bce HATYPANTBHBIE #, NPH KOTOPBIX YHCAO

100...01 {n Hynel)
nenurea Ha 101,

260. HailauTte Bce HATYPAITBHBIE 1, TPH KOTOPBIX YHCAO

111...1 (n enuHmiL)
AenuTes: ayHa 7; ©) Ha 41,

261*. MokaxuWTe, 4TO €CAH BCE TPEX3HAYHbIe Yncaa oT 111 1o 999 sanMcaTh B NPoM3-
BOJILHOM TIOPSIAKE, TO MONYYEHHOE MHOTO3HAYHOE YHCNO ASNHUTCA Ha 37,
2 Beero Takux Tpex3HadHbIX uncen 999 — 110 = 889. 3anuieM camo YUCTIO B BHAS
= . 3 . s . bl | . 2abd
S=a +a, 10°+a,-10°+. .+ a,, - 10° +a,, - 107,
TIE @), 4,, ..., dgy — YKA3AHHEBIE B YCTOBUH PAINHYHBIE TPEX3HAYHBIE YHCna. ([loaymaiite,
noyemMy MmocneAHHI NoKazaTeNb cTeNMeHu paseH 2664.)
[1peodpasyeM 3Ty CyMMYy, MpHOaBISa M OTHHMaa MHCIo @, + a, +..+ g, (npueM
<TUTIOC-MHUHYC» )
S={(a, +a,*t. . Fay)ta(10°=1)+a,10° = 1) ..+ a, (10* - 1).
Bce cnaracMele nocieanedt CyMMBl, HAYHHAsA CO BTOPOTO, Aeaates Ha 10° — | = 999,
ntpuuesm 999 aenprca Ha 111, a 111 genutea Ha 37. YUTo kacaeTes nepBoro cnaraeMoro, To
a ta,t.ta,,=111+112+..+999

byaeM ck1aablBaTh CnaraeMble MOAYMEHHOH CyMMBI MOMAPHO: MEPBOe — € MOC/EH-

HMM, BTOPOE — C TIPEANOCNEAHNM H T. 1. Kaxaasa ui cymu
111 +999, 112+998, 113+997

U T. A. paeda 1110 n, cnenoeatenedo, aennTtesd Ha 37. Ho onHoMy, cpeanemMy, cnaraeMomy
HeT napsl. HETPYIHO NOACYUHTATE, YTO OHO UMeeT HOMep 445 1 paBHO 555, a 3HAYUT, TOXKe
genuTca Ha 37,

MBI nonyysan, yto cyMMma @, + @, +...+ ag, Aenanrea Ha 37. Ho Toraa v Bea cymma §
genuTca Ha 37. A

262*. HaiilnuTe BCe HATYPATBHLIE A, AN KOTOPHIX MOXHO COCTABHTE YHCNIO, 3aITHCHI-
BalOLIEECA # €ANHUUAMK H 7 HYJIAMM W AeAsWeecs Ha 13,

8.1.2. 7-8
MepeiineM K ApyroMy THITY 33434 Ha A€AHMOCTD.

263. JokaxuTe, 4yTo ecnu cymma b6a + 118 (@ u b — uenvie uncna) aeaurea Ha 31, Tou
cymma a + 7b nenutcd na 31.

A YMHOXHM BTODYIO M3 3THX CYMM Ha 6 C TeM, 4TODH YpaBHATL ¥ CYMM KoathduuHeH-
Thl NpH 2. U3 monyuenHol cyMMBbl 6a + 425 BEIMTEM MTEPBOHAYANTLHYIO:

(ba + 428y — (6 + 118y = 31b
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OKazanock, YTo pa3HOCTh ABYX 3THX MHCcen Zeautces Ha 31, Tak kak, KpoMe T0To, TIo
YCAOBUIO BhIMMTAEMOE HeAHTC Ha 31, To Ha 31 aesuTes u ymeHbluaemoe 6a + 4256, a cne-
JOBaTCNbHO, M cyMMa g + 75, A

264. BepHo nu, 4ro ecau cymMa 3x + 7y (x v y — uenbie) ZenHTCa Ha 19, TO W CyMMa
43x + 75y nenutcs Ha 19? Ecnu BepHo, DoKaxuTe. ECy HeBepHO, ONPOBEPTHHUTE € MOMO-
ILBI0 TIPHMEDA.

265, Mokaxwure, 4T0 cyMMel 8x + 5y 1 17x + 3y nenstca Ha 01 NMpu OAHUX M TeX Xe
LENBIX 3HAYCHHUAX X U .

266. BepHo au, uTo ecnu cymma 3ag + 46 + 5¢ (a, b, ¢ — nenme) aenvrea Ha 11, To 1
cyMMa 9ag + b+ 4c nenautca na 11?

267. HaiiauTe BCe LeABIE YHCNA X U ¥, LIS KOTOPBIX N3 IEANMOCTH CYMMEL 2x + 3 Ha
17 cneayer DENMMOCTE CyMMBl 9x + 4y Ha 17,

8.1.3. 8-9

268. Kakue Tpu HHGDPEI HYXKHO NTPHUIACATE K 4ACAY 456 IS TOTO, YTOOH NOAYYEHHOE
LIeCTH3HAYHOe YHC0 deauaock Ha 5042 HaitnuTe Bce peLIeHHA.
4 OBGO3HAYMM HEM3BECTHHIC LMOPBI B MOCACAOBATCIBHOM TIOPSAKE 4EPe3 X, § ¥ 2.
Toraa wecTH3HAYHOS YHCAO0 IPHHUMAET BUI 436xpz.
Tak kak 304 =7 - 8 - 9, To, Kazanoch OB, HYXXHO HCIIQTR30BATE NMPH3HAKH AENMMOCTH
Ha 8 u 9. Ho mockoneKy uMdps x, ¥ H Z CTOST PSIAOM, TO ITPOLIE HCKATh CPa3y YUCTIO XYZ.
LISt 3Tore NOCTYIMM CASAYIOINM 00pa3oM:
436xyz = 456000 + xyz.
Pasaenum 456000 na 504 ¢ octaTkom:
456000 = 504 - 904 + 384.
Torna L
456xyz = 504 - 904 + 384 + xyz.
Cymma 384 + xyz A0nKHA AenuThCS Ha S04,
OHa MoxeT OBITE paBHOW 504:
384 + xyz = 504,
OTKYZa
Xpz = 504 — 384 = 120.
OHa MOXeT paBHATLCA Takxke 504 - 2 = 1008:
384 + xyz = 1008,

OTKyZa
xyz = 1008 — 384 = 624.
Ot1BeT: udpbl cocTapAAIoT Yucna 120 win 624, A&
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269, Kaxwe npe uHdPBl HYXHO TPUITHCATE CIIpaRa K yucay 1997 ans toro, 4robel no-
JyyeHHO® IeCTH3HAYHOE YMCRO genaunock Ha 1017 HallauTe BCe pemieHyA.

270. Kakumu 10nxKHb BBITE HUGPH X U y LA TOT0, 4ToGH uncno 853xyb nennnocs Ha
468? HaiauTe BCe pelueHMs.

271. Haitaure Takie uMdpel a, b 1 ¢, 4Tobb yicno abc¥99 nenunock Ha 13, 17 1 19,
YKaxure BCe peLIeHMs,

272. KakuMH A0AXHEBI OBITE LIMGPL @ U b 118 TOrQ, YTOOH Yicno a234b penunock Ha
29?7 Haidlnute BCE pellieHus.

273. Haitnure undpel a u b, ecitn ncno 194975 aenuted Ha 43. YKaxuTe Bee pellleHHs.

8.14. 8-9
3aiiMeMcs KoMBUHGMOPHBMI 3A0a4AMI, CBA3AHHBIMH € AETUMOCTRIO.

274. CxonbKo HaTYpaibHbIX YUCEN, ACNALMXCA HA 3 WK 7, HMEETCA CPeaH HATYpaib-
HBIX gpicest ot 1 ao 5007

A CHayana nmoAcuyMTaeM, CKOABKO HATYPATEHBIX Yucen oT | Ao 300 genasatcs Ha 3. Bei-
MIHIUEM BCE TAKHE YHCAA:

3, 6=3-2, 9=3-3, 12=34,.., 498=13-166.

OTCcrIa BUAHO, 9TO KOANYMECTBO TAKHX YHCEN paBHO | 66.

Tenepb HalifigM, CKONLKO HATYPARBHBIX YUCEN, 3aKITIOMEHHBIX B TEX XKe FpaH1uax, 1e-
narca Ha 7. Beinuurem ux:
7, 14=7-2, 21=7-3,..., 497=7-7L

CnemoBaTeIbHO, KOJIHYECTBO 3THX MHCEN paBHO 71.

Ho 3To ewme He Bce: cpeau TeX M APYTHX UHCEN UMEIOTCS TaKHMe, KOTOPLIE IeAITCs H
Ha 3, H Ha 7, a 3HA4MT, ¥ Ha 21. [TOCKOMBbKY 3TH YHCna BXOAAT W B 166 yncen, AenAmuxca
Ha 3, U B 71 uucno, nenauieecss Ha 7, TO OHH BXORAT B 166 + 71 = 237 yucen apaxawl. [Noa-
CYMTAEM, CKOMEBKO ux. BonuieM udcna ot 1 no 500, nenAmuecs Ha 21:

21, 42=21-2, 63=21-3,.., 481=21-23.

CnenoearensHo, Takux 4ncen 23, Toraa ofmiee KOAHYECTBO YHCEN, AeTALUIMXCA Ha 3
unu 7, pasHo 237 — 23 =214,

Otser: 214. A

Mpn petweHyH 3T0H 3aJa4H MOXKHO IIPUMEHATE (hOPMYNY BKIOUYSHUH U UCKIIIOYeHHMI
ANA Cnyvasi IBYX MHOXECTE:

MAU B)y=n(A) + n(B)y—n(AN B)
(cM. [18], § 4, dopmyna (1)). HanmoMHKMM eilie aHaTOTHYHYIO POPMYNY AN CAyyas Tpex
MHOXECTB!
AUV BU(O)=
=) +n(B)+ O —nANB —nANCy=n(BNCy+n(An BN C).
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275. CKonbKo HATYPANBHBIX YHUCEN, HE JENSIIMXCS HH Ha 2, HH Ha 3, HMEETCA Cpelu
NEPBOH ThICAYM HATYPANBHBIX Yncen?

276. CKONBKO HATYPANBHBIX YHCEN, ASAAIMXCH Ha 2, WK 3, MW 5, HMeeTcd cpeau
NEPBOH THICAYH HATYPANbHBIX UHCEN?

277. CKoAbKO HATYPANBHBIX YMCEN, HE ASTANIMXCS HA HAa 3, HU Ha 7, HM Ha 11, MMeeT-
¢qa cpenu nepseix 10 000 natypansHeix uucen?

278*, CkonpKO HATYPARBHBIX YHCEN IEPBOrQ MIULTHOHA:
a) DensaTtcd Ha 2 uny 7, HO He DeAATCA Ha 3;
6) He nenaTca HH HA 3, HM HA 5, HO nenatca Ha 7?

279. CKonbKO HaTYPANBHBIX YHCEN HEPBOI ThICAYM MMEIOT B CBOSH 3aIicu:
a} uudpy 3; 6) uudbpy 1 win 4?7

280*. CkonbKo yHcen cpead HaTypanbHEIX yHcen oT 1 oo 1000, kotophle JensgTtes Ha 4,
HO He UMEIOT nMGpLl 4 B cBOEH 2anucu?

8.1.5, 8-9
3anauyl 3TOro UMKIA TPYTINVPYIOTCA BOKPYT YTBEPXKACHHA 3ama4dn 281,

281°. JloKaXuTe, 4TO NPH NI0GOM HEYETHOM @ PasHOCTh ¢ — | AenuTes Ha 8.
2 Tak kak
ad—1l=(at1}a-1)
Myuuchaa+ | U a — | Npu HEYETHOM a YETHBI, TO Pa3HOCTb & — | acnuTes Ha 4. Ho nouemy
JKe OHA JenuTcA He ToALKO Ha 4, HO ¥ Ha 87
IMonoxum a =2k + 1, rae k — uenoe Yueno, 1 NpeobpasyeM 31y pa3HOCTb:

F—1=@k+ 1)V = 1=42+ 4+ 1 — 1 =42+ 4k =dk(k + 1).
H3 aByx nocnezoBaTe/IBHBIX UEMBIX YHCEN & M & + 1 OLHO ABNAETCH YETHBIM, ITO3TOMY
AONYYCHHOE NIPOM3BEcHHE AeNHTCA HA 8. A
HokazaHHOMY pe3yNETaTy MOKHO MIPHAATE TAKy10 (JOopMY: KBANPAT HEUETHOIO YHCNA g
npy ZefeHuy Ha 8 paeT B ocTatke 1.

@=8+1 (b=0,1,2,..).
282. CywecTBYeT 4 TAKOE HEYETHOE YMCTIO g, YTo CyMMa 3a° + 1 nenutca na 8?
283. Ecnyi yucno p — NpocToe, TO PasHoCTs p° — 5 He AennTes Ha 8. [Nouemy?
284, JoxaxuTe, YTO €CJM YHCTA @ M b HEYETHBI, TO YMCAO @ — & neauTca Ha 8.

285, JoxkaxuTe, 4TO NMPH JTHOOOM LIEIOM 1 HUCNO
n— 5 +4n
Aenutcs Ha 120,
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A Paanoxum uncno 120 Ha npocThie MHOKHTEIH:
120=12%-3-5.
Kpome Toro, BoipaxeHue #° — 5n° + 41 paznoKuM Ha MHOXUTEAU:
W= +dn=nn* -5 +4) =n( -Hn’ - 1=
={n—-2{n— Dn(n+ 1}n+2).

JIOCTATOUHO A0KA3ATE AEAMMOCTE TIOCISAHENO NPOU3BEAEHWA Ha 3, 5 u 8.

Henumocts Ha 3 U 5 10Ka3aTh JIETKO; ¥3 TPEX NMOCASJOBATEABHBIX LIEMBIX YHUCEN, CKa-
XeM, n, v+ | U+ 2 0AHO JCAUTCSA Ha 3; W3 MATH MOCACLOBATENBHEX LEARIX 1MCEN OJHO
AeMUTCA Ha 5. A KaK A0Ka3aTh ASTHMOCTE Ha 87

Ecnu # 4€THO, TO IPOU3IBEACHME TPEX YETHRIX UHCeI n — 2, # U # + 2 peauTCa Ha 8.

Ecnst # HeueTHO, TO MPOU3BEACHHE

m=—Dn+H=n-1
HEJTUTCA HA 8 HA OCHOBAHHWM YTBEDKASHHA 3anadu 281, A

286. BepHo M, YTO YHCITO
9a° — 5a* — 4a

NPH TIOGOM LISIOM a Aenutca Ha 1207

287. HokakuTe, YTO €CAH LIENOE YHCI0 1 He ACIUTCA HY Ha 2, HH Ha 3, HY Ha 5, To
pasnocTb #* — | eauTca Ha 240.

288*. Jokaxure, 4To YHCIO
1 — t4n® + 494° - 36n

NPy MHO0M LESOM # AeHTCA Ha 5040,

8.1.6. 8-9

A 3716Ch 3alMeMCd 3adauamu Ha ascedpauteckue dpob, YUCAUTENE H 3HAMEHATEAb KO-
TOPBIX CONEPKAT OOHY H TY XKE LUEAOYHCTIEHHYIO TIEPEMEHHYID.

OGBRIYHBIH BONPOC B TAKOH 3alade; NMpH KAKHMX 3HAYEHHAX 3TOH nepeMeHHOH Apolhb
parHa uejoMy uncay? [MonoOHeie 3anauu yxe BeTpedanice B kHure [18] (cm. § 7, 3anaun
187 1 188).

289. Hailante BCe LebIe @, NPH KOTOPBIX Apobh
a’~2la+17
a
paBHa LUEJIOMY YHCITY.
2 PazfenuiM NOMACHHO YHCANTEAD OPOOH HA 3HAMEHATE/b:
a’—2la+17 17
— —a-21+—~
IMpencrapieHHe anredSpandeckoil ApodU B BUAE CYMMBI MHOMOWIEHA W ApobH ¢ TeM
ke 3HAMEHATEIeM, ¥ KOTOpo#l cTeneHb YNCAUTENA MEHBIIE CTENIeHH 3HAMEHATENS, Ha3bl-
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BAETCA gmoenenuem uesol wacmu dpobu; MHOTOWIEH W HA3LIBACTCH KeAod wacmbio Opodu.
B nannoM cnydae 1enad yacTk ApobH paBHa o — 21.
Tak Kak pasHOCTb @ — 21 mpy Beex Lenbix @ MPUHUMAET ekl 3HAYEHHA, TO BOTIPOC

17
3ana4H CBOIMTCA K CAEAYIOIEMY: IPH KAKHX LiebIx @ Apo0b —- paBHA LENOMY HCLy?

JI7A mOTHOT G OTBETA HA HTOT BOMPOC HY:KHO NepebpaTs BCe JeNUTENH ukcaa 17, BKuio-
4yas U IeNBIe OTPULIATENBHEIE.

IMonyyaem uncna: 1, —1, 17, —17.

OrpeT: 1,217 A

290. Haiinure Bce Uenbie g, TIPH KOTOPBHIX IPoOb 2a18 I pPABHA LEAOMY YHUCTY.
291. HaitnuTe Bee Uenbie a2, IPH KOTOPHIX Apodb : ; ? MPUHHMAET HEAbIC 3HAYSCHHA.

A A BuASASHUA Lenol YacTH APoOH B YHCAUTENE TIpHOaBHM M OTHHUMEM 1 (npuem
«TLNOC-MUHYC»):

n=2_(m+hH-1-2_(n+ 1)—321_ 3
n+1 n+1 nt+1l ntl
Hpobb n HOMXHA ORITE paBHa ueoMy yucay. Iepebepem Bce cnyyau.
D Ilyetbn+ 1= 1. Torman =0,
D Mlyetb n + | = =1}, Otcona n = =2,
3) Mpun+ 1 =3 monysaem n = 2.
4) Tpu n + 1 = =3 HaxonuM, 410 71 = —4.

OtBer: 2,0, -2, —4. A

292. Haiinyre Bee Uenwie 71, IPU KOTOPLIX APOOH
2n+ 7 5-3n
VT3 Oy

NMPHHHUMAIOT UCABIE 3HAYCHUA,

293. HaiiguTe Bce ugabie X, NPU KOTOPHIX 3Ha4€HUA ApobH
Wi+ k-8
k-1
ABNAKOTCA HENBIMH YHCNAMM.
A Jng BhiseneHud Uenoi 4acTH IpobH pazfenrM ee YHCIAWTENL Ha 3HAMEHATeAb
«YTA0M» — IO aHAIOTHH ¢ AeASHHEM MHOTO3HAYHOTO HaTYpPaNBHOTO YHCAa HA APYTOe Ha-
TYypantHoe uucno. IonyyaeM:

U+ k-8 [k—1
-2k 2% +3
“3%k—8
k-3
=3,
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TTOHMMATE 3TY 3aITHCE HYXKHO CAeOYOIHM 061)330]\11 OEeMUM CTapiUHA YaeH OeTHMOro
Ha c*r*apumﬁ YAEH ASIHTENA, MOAYYEHHOS YACTHOE 2k YMHOXaeM Ha DEMUTEIb H ITOANMH -~
CHBACM NPOU3IBEACHHS

btk — 1) =2k — 2k
noa AeTUMBIM; BHYWTAEM H3 I&THMOrO 3T0 POU3BEASHHNE U CTAPLIMIL WieH NolyyeHHoH

PAIHOCTH 3k — 8 A€M Ha CTapUIMK WieH NeTUTeNs u T. A.
YactHoe 2k + 3 M apasieTea 1enoi yacTbio naHHoi qpobu. Torma

2K+ k-8 5
= = S =k 43—
k-1 k k-1
A tenepb OOBIYHBI MYTh: NepedipaeM Bee JEMHTENH YUcna 5.

OtBeT: 6, 2,0, —4. A
294. Haitamte BCce USIBE ¢, TIPH KOTOPHX IpoOH
2 3 2
a)6a—3a—4_ G)a +4a—2a—26’

2a+1 a—3
NPHHUMAIOT LIEAbIC 3HAUCHHA.

295, Haiinute BCe HATYpanbHBIE A, TIPH KOTOPHX YHMCIO 7n + 3 ASAUTCHA Ha YUCTO
n- 1.

2 3ech APAMONHHEHHOE AeTIeHHE TeMMMOro Ha AeTUTENb «YTI0M» HE POXOIUT, TAK
KaKk ukucao 7/3 He sipnsiercd uensM. [lonpobyeM o6X0aHOM NyTh.

Ecnu apoGb ;n h ? pPaBHA HATYPANBHOMY YHCTY, TO M YTPOSHHAaA Apobb

30n+35)_2ln+15
In—1 3n—1
PABHA HATYPATEHOMY YnCTy. O0paTHOE YTBEPXISHHE TAKKE BEPHO, TIOCKOABKY YHCAa 3 U
3n — 1 B3avMHO NPoOCTH {MonyMatiTe, mouemMy).
Tenepk yke MOXKHO [IPUMEHATD WK ASTEHHE «YTAOM», UITH TIPHEM «ILIKC-MUHYC», BO
BTOPOM CAy4Yae HEOOXOAMMO 3HATE, KAKOE CAAraeMoe HYXKHO BHACAATE B YUCAUTENE TI0-

enegHe Apotu. QUEBHAHO, CIaracMoe, PARHOE
Gn=1)-7=2tn-17.

IMony4yaem:

2in+ 15=(2ln—?)+22=7+ 22
In—1 3n—1 3n—1
Ocranoce nepebpats cnyuan, korna 3n — L pagro 1, 2, 11 u 22,
Orper: 1,4. A
296. HaiAnuTe BCce HATYPANBHBIE 7, TIPH KOTOPLIX APOHU

1in—9. 6)* nt+ 0t

A1 M+

PaBHE! LIEABIM YHCAAM.
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297*, HaitiyTe BCe ASHCTEUTEABHLIC X, TIPH KOTOPHX Ap00b
X4+ 2x—3
X+l
MPHHUMAET LleNbe 3HAYSHHA.
A OBpaTHM BHUMAHKE, YTO 31eCh YHCIO X, BOODIIE rOBOPS, He ABAACTCA LETIbM, N0-
3ITOMY ¢noOCco0bl, MPUMEHEHHEIE B IPeALIAYLINX 3a0a4aX, Mano NOMOraorT.
Tonoxum
X+ -3 _ 0
x*+1 ’
TOE YUCAO g — LENOE. YITPOCTHM BhIpaXeHHe:
X+x-3=al+a, (@a—1-2x+{a+3)=0.
PaccMoTpumM aBa cayyas.
1) ITycrs @ = 1. Toraa nocnenHee ypaBHeHHe NMpeBpamaerca B TuHeiiHoe. HaioeMm u3
HETO X:
—2x+4=0, x=2.
2) Iycte a = 1. B 3TOM ClIyYae YpaBHEHHE ABASETCA KBARPATHEIM, Ero AMCKpUMHUHAHT
D nonxeH OLITE HEOTPHLATENBHEBIM:
1
D=1-(a~ Wa+3)20, 1-a°+a-3a>20, *+2a-4%20.
IMocneaHee HEPABEHCTRO HYXKHO PEIUUTE B LEALIX YHCTaX. KOpHU KBaAPATHOrO Tpex-
WieHa, CTOALIETO B €70 JIEBOH 4acTH, paBHH ~1 1 V5, M03TOMY HEpaBEHCTBO PABHOCHALHO
CAeayIoIeMy:
—I-Vs<a<-1+45,
C y4eToM Toro, 4To V5 = 2.2, MoJTyYaeM Takue Lenle PeleHHs HePaBeHCTBA:
-3,-2,—-1,0, 1.
Crnyuait @ = | MBI YK€ pacCMOTpENY.
IMpu g = —3 6ynem UMETh!
4 —2x=0, WX+x=0 x=0, x,=-1/2
JnayeHus a = -2, g = —1 v g = 0 pacCMaTpHRAOTCA AHAJIOTHYHO,
OTBeT: —3, -1, ~1/2,0, 173, 1,2, (-1 £¥3)/2. A

298*, HaiiouTe Bce DEHCTBUTEABHEIE X, IPU KOTOPBIX ApOGH
2) X N ¥-x-2
X —5x+7 x¥+4

NPHHHMAIOT LIENBIE 3HAYEHHA.,
299*, Haitoure BCe LeALIE 4, PH KOTOPEIX 4HCA0 a° — 71 aenuTea Ha yheno 7a + 55,
300*, Haiinute Bce HATYpPATBHBIE #, MPH KOTOPLIX YHMCAO #° + 3 NENHTCA Ha YHCAO

n+ 1.
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8.1.7. 7-9

A Teneph pacCMOTPHM OJWHOYHBIE WAM, CaMoe Gonbiuee, MApHBIE 3a0aYd Ha JelH-
MOCTb. ECTECTBEHHO, 4TO MX pelleHKe TPeSyeT, KPOME W3BECTHBIX CMOCOBOB, U HEKOTO-
PHIX IPYTHX.

301. HadguTe kakde-n60 TPH NOCAeNOBATENBHEIX HATYPAIBHBIX YUCNTA, KAXKI0E U3
KQOTOPBIX AEMHTCA HA KBAIPAT HATYPAILHOTO udena, foasinero 1.

302. Ha kakoe HauBosnblliee HATYPAALHOE UNCTO AETUTCA NPOH3BEAeHUE NOBIX TPEX
NOCIeA0BATENBHEIX YETHHIX YHCen?

303. Ha kakoe HanGonplee HATYPATBEHOE YHCAO ASTHTCS MPOU3BEASHHE NDBIX TIATH
AOCICAOBATE/NbHBIX HEUETHBIX YHcen?

304. HokaxuTe, YyTO MPOU3BEACHHE MIOOBIX NATH NOCASAOBATENbHbBIX LIEALIX YHCEN
AeanTea Ha 120.

305. dokaxure, 4T0 U3 TIO0MX IECATH MTOCASIOBATEHBIX HATYPATEHBIX YHCEN MOX-
HO BBEIGpaTh TP 4¥CAa 4, b W ¢ TaK, YTO NMPOU3BEACHUE a(b + ¢) aennTea Ha 100

A B KaveCTBE ¢ BO3BMEM TO M3 ACCSTH AOCJACAOBATCABHBIX YHCEI, KOTOPOE JC/AHT-
cst Ha 1{; Takoe g CYIIECTBYET M €OHHCTBeHHO. B KauecTse b u ¢ BoibGepeM AobLIe YKCa,
¥ KOTODBIX CyMMa Toc/HeaHNX 1udp pasHa [0 (Hanpumep, v onHoro nocneaHss uudpa
paBHa 3, a y apyroro — 7). Torna npownsseaeHue q(b + ¢} aeanrea Ha 100. A

306. Cymma undp TpeX3HAYHOTO YMCnd, Bee undpbl KOTOPOro PAMTHUHBI, NENUTCHA
Ha 7; caMo ynuCHO TaKxke JenuTea Ha 7. HaliauTe Bece Takue yuena.

307. HajinMre HaHMECHBLUCE HATYPANBHOE YHCNO, AcaglIecca Ha 63, ¥ KOTOPOTo CyM-
Ma UM p paBHa 63,

308. Noxaxure, 9To LA MHOOBIX LEIMX YuCen ¢ u b anbo a + b, nnbo a — b, nubo ab
JeNHTCA Ha 3.

309. Ecnu pasHocTh @ — b (a W b — nefbie) AenuTcs Ha 3, TO pasHoCTh @ — b’ AenvTes
Ha 9. [Touemy?

310, JokaxuTe, YTO CYMMa KyDOB NMIOBEIX TPEX NMOCNEA0BATEALHBIX LEABIX YHCET Oe-
nuTca: a) Ha 3; 6} HA 9.
A O6Go3HauMM cpemHee W3 Tpex uMce yepes n. NpeobpazyeM AaHHYIO CyMMY:

=1+ +r+ D= -3 +3m—- 1+ +n+3n+1=
=31’ +6n=3n(n*+ 2).
OTtcona cAeAyeT, UTO T4 CYMMA AeAuTcs Ha 3. Ho noueMy oHa Aeantea u Ha 97
PaccMoTpumM ABa cayyad.
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1) IMycte 7 nenutea va 3. Torpa nocnegHee NpoUM3BeAcHNE JeMUTCH Ha 9.
2) MyeTe 7 He gennTesa Ha 3. B 5ToM cnyuae #* npy aefleHdy Ha 3 gacT B ocTaTke |
(cM. § 6, yTBepxKaeHHE 3agaqu 163):
A=3k+1 (k=0,1,2,.)=>n+2=3k+3.
[MTonyyunocek, 4To M 30€Ch 3TO POH3BSACHHE ICAUTCS HA 9. A

311. HadiguTe BCe TAKME HATYPANBHEIE #, TIPH KOTOPBIX CYMMA
w1+ (n+ 2+ (n+ 3)?
neaurtcs Ha 10.

312*, JoKkaxuTe, 4TO eClu cCyMMa @ + ab + b’ (a M b — Lenble) neAnTes Ha 9, To YHca
a 1 b peastcd Ha 3.

313*, JokaxuTte, 4TO €CAK @ — b IeAUTCA Ha ¢ U ab NenuTcs Ha ¢ (g, b, ¢ — ueabie,
¢ #0), To ¥ cymma @’ + &’ nenurcsa Hac.

314%. BepHo 74, 4TO ecny cymMa a® + b (@ M b — HaTypanbHble) 1ennTed Ha 11, To
yHcna ¢ M b genarca Ha 117

A Napaiite MOCMOTPHM, KAKHE OCTATKH MOXKET JABATH KBAAPaT HATYPAILHOTO YHCAA NPH
DeneHUM Ha 11, PeayIbTaT BHYHCICHHA MOXHO OOPMHTL B BUIE CACAYVIOWEH TabnHLbL.

OcTaTox oT zenenHn g Ha 11 ¢ 12 3 4 5 6 7589 10

OcTaToK OT ReneHus & Ha 11 0! 49 5 3 3 59 41

3aMonHASTCA OHA TAKUM o0OpasoM. ECNH HaTypanbHOE UHCAO g MPpH ACAEHHA Ha 11
JaeT B OCTATKE r;

a=1lk+r (k W r — ueabie HeOTpHUATEABHBIE, F < 11},

=1k +=21+22k)+r’.

CrefoBaTenbHo, J0CTATOYHO BbIACHUTL, KAKOH OCTATOK MACT 2 MPH AeAcHHMH Ha 11
(B cayuae ecnu * > 11, HyXHO r* pa3nenuThk Ha 11 ¢ 0CTaTKOM ¥ 3anMcaTh B TabAMLY no-
JIYYEHHBIH OCTAaTOK).

A Telepb NPUCMOTPHMEA K TabAMLIS: KOTIA CYMMa OCTAaTKOB OT aeneHus Ha 1| kBagpa-
TOB JBYX HaTYPaNBHBIX YMces ¢ M b paBHa 0 wau 11? Toabko B onHoM ciyyae: korna oba a1u
OCTAaTKA PABHBI HYJIO, T. €. KOTAA W YMCJIO 4, M YHCHOo b nenarca Ha 11,

OTBeT: BEPHO. A

315*, MoxeT 1 Yucao Buaa 2* =1 + 2" + | 1eAnuTeCA Ha 7 TIPH KaKoM-THGO HaTypasib-
HOM n?

316*. JoxkaxuTe, YTO WA AO00ro HaTYPATbHOIC & CYLIECTBYET TAKOE HATYPAJILHOE 1,
4TO;
a) 3" — 2 gemurcana?; 6) 3+ 2 geaurcana’.
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317*. Haitaute BCEe HATYPANLHBIE #, MPH KOTOPBIX CYMMA
17+ 2"+ 3"+ 4"
aenurtca Ha 10,

318*. JokaxuTe, 4TO €CNY MPOU3BEACHME
(10a + 1925)(11a + 1915)(12a + 1904),

e ¢ U b — Ledsie, feaurca Ha 101, To oHo genurtes Ha 1013

8.2,
9-11

8.2.1.
9-11

319. JokaxurTe, 4To cyMMa #° + 31 + 4 HH TIpU KAKOM LIENOM # He AeUTCA Ha 49.
A JlaHHas cyMMa nenuTes Ha 7, HanpuMep, npy # = 2. Ho noueMy xe oHa HUKora

He ZenHTCcH Ha 497
JOMYCTHM TPOTHBHOE: CYLIECTBYET TAKOE LIEA0E 71, UTo yncio #° + 3n + 4 peantcea

Ha 49, Toraa BHIMONHAETCH PABEHCTBO
nt+ 3n+ 4 =49%,
rae k — uenoe. ByneM 3T0 paBeHCTBO pacCMATPHBATh KaK KBAAPaTHOS YPABHEHHE OTHO-
CHTEABHO A:
R+ 3n+ (4 -49%)=0.
HOUCKPpUMHHANT D ypaBHEHHA NOMKEH ObITh KBAIPATOM HEKOTOPOro LEenora 4Mcia a:
D=9—-4d -9k =d* 4-49%k-T=4d.
Jlepast yacThb MOCASAHETO YPABHEHWA ASTUTCA HA 7, 3HAYUNT, W TIPABAd 1o YacTh JSAHT-

¢4 Ha 7. Torna a aenutca Ha 7, a CNeNOBATeALHO, a4° Jenuteda Ha 49. TloayyaeM NpoTHRO-
peuMe: B 3TOM PABEHCTEE NPABAA YACTh ACNIUTCA Ha 49, 4 1eBad — HeT. A

320. Cywmectsyer A1 Takoe LEIoe A, 4TO YHCIO A2 + 1 + 10 nenuTed Ha 169?

321. JokaxwuTe, 4TO HE CYIUECTBYET LISNOTO YHCAE 4, JUTH KOTOPOrQ:
a) yneno @* + 3a + 5 geantea va 121;
6) udcno @ + 4a + 7 nenurea Ha 100.

322. CywlecTBYeT M TaKOE LIEAOE @, YTO CyMMa a° + 2a + 730 Aenurca Ha 817 Ecau
CYIIECTBYET, HAHAUTE X0TA OB 0AHO Takoe a. ECH He cylllecTBYeT, NOKAXKUTE.
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8.2.2. 9-11

323. HailinuTe BCE IBY3HAYHBIE YUCIA, KOTOPLIC ACAATCA HA TNPOM3BCICHHE CBOMX
uudp.

A O603HAYNM ABY3IHAYHOE Yucao yepes ab. Toroa

abiab, (10a+ b):ab.

Tak kak cymma 10a + b nenutea Ha a u nepBoe e¢ cnaraemoe 10g gennTes Ha @, TO U
BTOpOe ciaraeMoe b aenutcea Ha a: b = ka, rae k — LieN0e HEOTPULIATEIBHOE YUCIIO, MEHb-
uiee 10.

AHanornuHo cymma 10a + & genutcsd Ha b, BTOpOE e cnaracMoe ISNNTCA Ha b, cieno-
BaTeNbHO, IEPBOE CAATAEMOE ACNUTCA HA &:

10aib, 10aika,
oTkvaa 10k, Toraa &k MOXKeT MPUHMMATE TOIBKO 3HaUeHuA 1, 2 nan 5. PaccMoTpHM Bee TpH
cny4as.
D Oycte k=1,

B srom cayvae b = a. leammocts (10a + bY.ab npeppamaerca B ACTUMOCTS | laia, T e.
11:a, 3vayur, ¢ = 1, b= 1. Nonyuaem uncao ab = 11.

2D Nycte k=2

Torna b = 2. CnenoBaTeNneHO,

(10a + 2a)i2a-a, 12a24°, 6ia

Orcwga a € {1, 2, 3, 6}. 3HaueHHe g = 6 HYXKHO CPa3y 0TOPOCUTD, TAK KAK TOTAa b = 12,

Ecau a = 1, 2 wiu 3, To cooTBETCTREHHO H = 2, 4 wnu 6. Momyuaem uncna 12, 24 u 36.

3) Mycrek=35.

Toraa b = 5a. 3qauur,

(10g + 5a)5a°, 3a,

oTKy#a a = |, b= 5 (cnyuait a = 3 nesoamoxen). Cnenosarensho, ab = 15.

Otser: 11,12, 24, 36, 15. A

324, HaiinuTe Bee TPEX3HAYHBIE YHCAA, COCTABACHHBIE M3 YETHLIX UH]P H IeASIIHECH
Ha HX APOH3BEAEHHE.

325, HaiiguTe BCe YeTBIPEX3HAYHBIE YHCIIA, KOTOPHIE NeAATCA HA PON3BEAEHHEe ABYX
HATYPANbHBIX YHUCET, COCTABACHHBIX {B TOM X NMOPAAKE) U3 WX MEPBBIX ABYX UudpP K No-
CAEAHUX NRYX UHPp.

326. Haitnure apa TakMX TPEX3IHAYHBIX YMCAA, YTO €CAY NEPBOS M3 HUX TIPUTIHCATE
CNEBa KO BTOPOMY, TO MOMYYEHHOE NISCTU3HAYHOE YMCI0 ASNUTCA Ha TTPOU3BEASHHUE ABYX
HCXOAHBIX TPEX3HAUHBIX YUCEN. YKAKUTE BCE PELIEHUA.

327. Haiigute Bece 12-3HAYHBIE YHCNA, KOTOPHIE AeAATCA HA APOU3BENeHHE OIBYX Ha-
TYPaAbHEIX YHCEN, 0OPA30BAHHLBIX (B TOM XK€ MOPAAKe) M3 UX NePBLIX & 1idp U NOCIeAHNX

6 ungp.
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8.2.3. 9-11
PaccMaTpuM 3adauy vg mio2044eHb, CBA3AHHBIE C IEAHMOCTBIO,

328. Mokaxure, 4yTo ojsg AGOTO USAOTO 4, OTANYHOTO oT 0 H L1, CylHeCcTBYeT KBal-
parHblil TpexXwieH fix) ¢ LeabMK KO3hpHLUHEHTAMN, KOTOPEIA NpH MI060M LEIOM X He
JEJIMTCA Ha ..

A TMoaoiiaet, HarpuMep, TpexwieH f{x) = mx> + nx + 1. A

O4veRHIHO, 3TY 34034y (BMECTE ¢ PeIIeHHEM ) MOXKHO 00001IHTE Ha MHOTOWIeH mMoboii
CTETMEHH.

329, IlocTpoiite NpUMep MHOTOWIEHA P(x) TPeThe CTEMEHH ¢ LensMH KO3 PHLIK-
eHTAMHU U KOHPPHLIMEHTOM CTAPIIETO YWIEHE, PABHBIM |, KOTOPBIM IIPU BCEX LIETBIX 3HAYE-
HUSIX X NEeNUTCA Ha 3.

A MoXHoO B3STh, HANPUMED,

P(x) =x{x+ Di{x+ 2).
3 Tpex nocaeaoBaTeABHEIX HEABIX UNCEN X, x + 1 1x + 2 0MHO AeANTCA HA 3. A

330. JoxaxwuTe, uTo WA TIO00T0 HATYPANBHOTO A, BOJIbLIETO [, CYLISCTBYET MHOTOY-
nen P(x) n-i creneHy ¢ USAMMH KO3PDULHEHTAMH H KOFPDULIHEHTOM CTapIUEro WICHA,
PaBHLIM 1, KOTOPLIH TP BCEX LIENBIX X JEAHTCA HA 1.

331. [locrpoiite npuMep MHOTOUNeHa P(x) TpeTbel CTeneHH ¢ koaPHLUEHTOM
CTApLUETO YACHA, paBHBIM 1/6, KOTOPBIA MPU BeeX 1EABIX X NPUHUMAET LEAbIE 3HAYE-
HHA.

332%, MMycrs P(x) — MHOTOWICH TPETLEH CTENEHH ¢ USTBIMH Ko3(DhDHLHeHTAMH, KOTO-
PBIH TP JLIOGOM LIEIOM X IPHHUMAET Lg/bIE 3HAYSHUS, fenalmnecs Ha 7, [lokaxure, 4ro
BCe ero Ko3ghMLMEHTRI 1eaATCA Ha 7.

333*, HokaxuTte, 4TO MHOTOWIEH

N S N NN S A S I
Y= 504° T 355° T 70" T 140"

NPH BCEX HENBIX X IPUHUMAECT UENBE 3HAYCHAA,

334*, HaiiaMTe Bee LeAbie YHCTA § | g, 1A KOTOPBIX KYOMYecKUH MHOTOWAeH
Px)=x+px+gq
MpH BCEX LIEABIX 3HAUCHHAX X TIPHHUMAET LeNble ZHAYCHHSA, AeAAIHECS Ha 3.
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8.2.4%, 10-11

335, Haiiaute Bce TaKME NAPH] HATYPANBbHEIX YHCEM, YTO CyMMa KKAOTO M3 HHMX ¢ |
JedHTCS Ha Apyroe YKUCIO.

A OGo3HauYUM HCKOMBIE udcna uepes g U b. Tlo yenosue

{a + 1)b, (h+ 1)ia. (H)

HokaxeM, uto uscaa ¢ ¥ b B3auMuo npoctel: HOH (a, §) = 1.

B camMom mene, ecnt HOH (@, &) = d, To

(a+ )b, bid=(a+ 1)id.

Ho nepeoe cnaraemoe a cyMMbl @ + | ToXe AeTUTCS HA 4, TOTa U BTOPOE CllaragMoe
Oeautes Ha & 1id, otkyna d = 1.

B TakoMm caydae cHCTEMa ABYX 3aMMCAHHBIX BBILLE ASIMMOCTEH PABHOCHAbHA
cnenylome:

{a+ b+ 1)ab. (2)

HelcTBUTENbHO, U3 JenuMocTei (1) cnenyer AeMUMOCTE {2), a M3 AenuMOoCcTH (2) —
KaxIas 13 geaumoctei (1).

(OBpaTHTe BHUMAHHE, YTO YKA3aHHAsA 3J6Ch PABHOCUMIBHOCTE CMIPAREANHBA TOABKO
TOTIa, KOTAa HATYPaNbHBIE YHCAA & M  B3aHMHO MTPOCTEL }

[TycTh a < b. 3TO OrpaHHYeHUE HE MEILAET PELUEHHIC, TAK KAK AETUMOCTH {1} CHMMET-
PHUYHE! OTHOCHTEALHO @ M 6. IlocKonbKy cymMma g + & + | HeNWTCA Ha NPOU3REACHHE b, TO
ab< g+ b+ 1. INonygaem;

gb<ag+b+1<b+h+b=73h

Oxkazanocek, uto gb < 3b. CnegosatenbvHo, a < 3, a 3HauuT, a € {1; 2; 3}. Paccmorpum
TPH CAyYAs.

D Myctea=1.

Torna aenumocts (@ + 1) npuHuMaet BuA 25, Otcona b= 1 unu b = 2. B oGoux cny-
YasAx BTOpas AenuMocThb (b + 1)ia BEITOAHACTCA.

2y Myctba=2.

Torna 3:b. CnenoBarensto, b = 1 win b = 3. Ho Nepayio BOIMOXHOCTL HYXKHO 0TOpo-
CHUTh, TAK KAK JOXKHO BLINOAHATLECA HEPABEHCTRO ¢ & b, a BTOpas AeT BEPHYIO IENHMOCTD
3+ 1)2.

3 Nyctba=3.

Honyuaem 4. M3 Tpex aeautencit 1, 2 M 4 uicna 4 HYKHO OCTABUTH TOABKO NOCAET-
HUit: b =4 Ho toraa acnumocTtsb (b + 1)ig He BEIMOMHAESTCS.

Ormper: 1,1;1,2:2,3. A

336. Hafiznte Bce Naphbl HATYPATBHBIX YHCET & U #, €CIH
(k+ 1yin, (2n+ ¥k

337, Hafizute BCce Napbl HATYPATBHBIX YMCEN K U 17, €CIH
(3k—1¥n, (3n— 1)k
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338. Hajiaure BCE TaKHe TPOHKH NMOMAPHO B3aWMHG TIPOCTBIX HATYPAABHBIX YUCEN,
4TO CyMMa M00LIX IBYX U3 HUX BEJTHTCA Ha TPETLE.

A OBo3HaYHM 3TH YMcna yepe3 g, b w ¢. Torma

(a+ byc, (a+ckh, (b+e)a

[MpuMeHUM Takoii xe criocod pelieHns, uto M B 3aaave 335, Tak kak uucha g, b M ¢ mo

YCTOBHIO NOMAPHO B3aUMHO MPOCTH, TO CHCTEMA TPEX ACAHMOCTEH PABHOCHIILHA ORHOM:
{a+ b+ cabe
(nposeprre!). Iyetk a < b < ¢, [onyyaem:
abcsatb+tesctete=3c,

oTKyna abe < 3¢, ab < 3. PacCMOTpHUM TPH Clydas.

D Myctba=56=1.

Toraa nenuMocts (@ + H)ic IpHHHMAET BHA 2ic, 4 3HAYHT, ¢ = 1 wiM ¢ = 2. B KaxuoM U3
3THX NOACNYYACE AenMUMOCTH (a + ¢):b u (b + ¢)'a BHNONHAITCA.

2yNyctea=1,6=12.

Toraa 3:ic, a cneaoBaTeNbHO, ¢ = | WK ¢ = 3. 3Ha4eHHe ¢ = | HYXHO 0TOPOCHTE, a NPH
¢ = 3 nojyyaeM BepHLIe BETUMOCTH 412 U 5i1.

Cnyyaii @ = 2, 5 = | paCCMATPHBATB HE HYKHO, MTOCKONBKY AOMKHO BHITONHATLCA He-
PABEHCTBO a = b.

N Nyctea=1,5=3.

Toraa 4ic, a 3HauuT, ¢ = 4. Ho B atoM caydae aenuMocTts (g + ¢)ib MpUHUMAET BUAI 3i3,

Y4TO HEBEPHO.
Omger: 1,1,1;1,1,2,1,2,3. A

339, Hafinure BCe TaKME TPOIKH HATYPATBHBLIX YHUCEN, QTAMUYHBIX OT 1, TG IPOH3BE-
JeHue TOOBIX ABYX H3 HHX, CIOXKEHHOE ¢ |, AETHTCA HA TPETHE.

340. HaitoMTe BCE TAKHE TPOHKY HATYPANbHBIX HHCEN, UTO IPOH3BEASHHE MKOBIX ABYX
M3 HUX TIpH Je1eHHH Ha TpeThe JaeT B OCTATKE 1.

341. Haitaure BCe TakMe YeTBEPKH HATYPAILHBIX YHCER, OTIMUHEIX OT 1, 4TO NIPOMU3-
BCACHHC JIOOLIX TPEX U3 HUX, CIOXEHHOE C |, FEAUTCS HA YETBEPTOE YUCTO,

8.2.5. 9-11
A Tenepb 3aAMeMCS OJMHOYHBIMH HIIH NTAPHBIMH 33034aMH Ha AETHMOCTD.

342, Haligure HAMMEHbILEE ACBATHIHAYHOE YHCNO &, 0,4....4,, ECIIM YHCNO @ @, AEHUT-
csA Ha 2, YHCO a,a,a, ACNWTCA Ha JuT A, yuCHo a,a,4,...4, IEAUTCA Ha 9.

343, 3anuchb AeBATHU3HAYHOTO YHCHA, Aesiieroca Ha 37, pasaeunK Ha iBE YACTH U Nepe-
CTABW/IH 3TH YACTH MeCTAMH. Beerfia i nomydyeHHoe JeBATU3HAYHOES YHCNO AETUTC Ha 377
A TTyeTh MCXOAHOE YHCIO PABHO

m=aa,..d,
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H OHO pasfeNeHo Ha YaCcTH
X=aa,.4, y=a,4,,- (1s<£k<9)

Toraa
m=x-10"%+y,
Ho yeiaosuo
m=37h, x-10°"*+y=37h (BEN),
OTKYJa

y=37b—x-10°*
3anuuIeM HOBOE AEBATH3IHAYHOE YUCTIO:

= . k
n=a.a,,.a4a..a=y 10" +x

CoCTaBUM pasHOCTb 71 ~ M C TeM, YTOObI BBIACHHTh, BCETAA TH OHa BeUTCA Ha 37;
n—m=up 10+ x) - 1P F*+y)=
=(376—x 1025 10F+x—x-10°*%=37b+x - 10° %=
=376 10 = 37b—x - (10° = 1) = (37h 10¢ = 378) — x - 999999999.
Yucno 999999999 nenutca Ha 111, a cnepopaTeibHO, H Ha 37,
IMonyyunoce, 4To pa3HoCTh ## — m AeAUTCA Ha 37. KpoMe TOro, BEIUMTAEMOE m JEAUTCH
Ha 37. OTciona v yMeHBLIAEMOE # AenuTes Ha 37,
OrtBeT; Bceria. A

344. JokaxnTe, UTo €cnu p — MPOCTOE YHCNO, Gonblilee 2, TO UMCITHTENE APoGU, paB-
HOH CYMMe
S=1+ ; + ; o =
REIUTCA Ha p. p-
A Uncno cnaraeMberx cymsnl papio g — 1. [lockonsky p — npocroe uneno, fonbiiee 2,
TO p HEMETHO, 0TKyaAa g — | YeTHO.

3anMinem cyMMY S B CIEAVIOLIEM BUIE:

_ L), [L, ! 1 !
_[HP—JJF[ 2 [3 P~ 3J+ a é(p 1)+l(p+1)
__P p p

1T % (p ol z(p n

IMocare cnoxenua 3THX Apobeid NoAydUTC Apode, YUCIUTENE KOTOPOR ACTUTCH Ha p,
a 3HaMCHATeJIb PABEH NIPON3BEACHHIO
1:2:-3 - {p=1)=(p- 1),
KOTOPOE ABASTCA BIAUMHO MPOCTHIM ¢ p. T103TOMY MHCIIO p U3 YHCIMTENA 3TOH Nocaea-
Hell Apo0H COKPATUTECA HE MOXET. &

345, BepHo au, 4To NpU J1060M HEYETHOM 71 2 3 [IPOU3BEACHHE
1,1 1
1+2+3+ + 2:340n=-1)

aenures Ha #? Eciiv BepHO, AOKaXHTE, €CAH HeBepHO, QIPOBEPTHHTE.
72



346. JlokaxuTe, uTO CK YHCHA g, b, ¢ — LENBIE, TO U3 TPEX YUCET
@t —abe, b —abc, & —abc

10 MEHBLLIEH MEPE OAHO BEMUTCA Ha 2 1 10 MEHBIIEH MEPE OIHO AERUTCA Ha 3.

347, NokaxuTe, YTO eC/IU M, 1, p, § — HATYPAILHBIE YUCAA, TOE M = P, U
{(mn + pg)i(m — p},
TO M
(mq + np).(m — p).
A COCTaBHM Pa3sHOCTb AAHHBIX CYMM H nipeobpasyemM ee:
(mn + pg) — (mg + np) = m(n — q) — pln — g) = (n — g¥(m — p).
Tak kaK 3Ta pasHOCTE AEAHTCA Ha # — p H YMEHEBLIaeMoe my + pg AETUTCR HA #T — p, TO
W BEIYHTAEMOE Mg + ap AENUTCA HA M — p. &

348. INyctb a, b, m, 1 — HATYpANbHBIE YHCNA H
(am + bn)(a + b).
Beerma nu ripu 3TOM YCIOBWH
{(an + bm):(a + B)?

349, Ilycte g, &, ¢, d — HATYpanbHBIC YHCIa M a + ¢ = b + 4. JJokaxuTe, 4TO MpH J10-

oM HATYpaTLHOM # CYMMa
ab” + cd*

OeTUTCA HA g + ¢,

350. Jdokaxwute, uTo €ciii cymma (7 — 1)1 + 1, rae # — HATYpIbHOE YHCTO, BoNbllee
|, AenuTed HA 1, TO YHCHO i1 — MPOCTOe.

351*, HaiiaKre BCe HaTYpAThHBIE # > 1, JU1a KOTOPBIX (# — 1)! genuTea Ha 7.

A PaccMOTpUM BBe BO3MOXKHOCTH.

1) ITyeTh yKMcno 1 — NPOCTOE.

Ho Toraa yucio (n — 1)! — B3aMMHO NPOCTOE C # W, CAEA0BATCNIBHO, HE MOXKET JENMHTE-
¢ Ha n, [1o3TOMY TakoH cyyali oTnasacr.

2) MycTb YMCAQ # — COCTABHOE.

Ecnu npu 310M # pa3IaraeTcd HAa ABa pa3J MY H Bl X MHOXHUTEAA @ U b, GONbIUKX ],
TO YUCNIA @ U & BXOIAT B PA3IOKECHUE

(m—1N=1-2-3-(n-1),

MPHYeM Ha pasnuuHbix Mectax. Otciona (1 — 1) aenurca Ha ab = n. DTO 3HAYMT, YTO BCE
TAKHE COCTABHLIE /t YAORIETROPAIOT YCIOBHIO 3A0a4H,

Myctb Teneps = a* {(a > 1). [lpua = 2, T. &. IpH # = 4 noaydyaemM: 3! neaurea Ha 4, 4To
HeeepHo. Ecniv xe @ > 2, To ans Toro, 4To0r NpoH3BEIEHUE

1:2-3-.{@—-1)

IENWIOCh HA # = ¢°, HOCTATOUYHO, YTOGHI CPEeAH MHOXUTENEH COMepXaTnCh YHCTa ¢ H 24,
T. €., YTOOHI

73



d—-122a ad-2a-120.
Toraa a > 1 + V2. Ho nocaenHee HepabeHCTBO NpH Beex a > 2 puinoausaerca. Toaro-

My BCE 1 =4, Tle @ > 2, TaKKe OAXOAAT,
OTBET: BCE COCTABHBIC YMCAA, OTAWYHLIE OT 4. A

352*. CyniecTByeT 14 ABY3HAYHOE YUCAO ab ¢ pasHLIMU UUppPaMU, KOTOPOE ACTAUTCS
Ha uueno ha?

A TlpeanonoxMM, YTO TAKOE ABY3IHAYHOE UMCIO CylUlecTBYeT. Toraa

ab=k- ba,

e kK — HatypaibHoe, 1 <k < 9.

Crosaam uncna ab v ba. C 0BHOH CTOPOHBI, MX CYMMa paBHa

ab+ba=k ba+ba=(k+1)ba,
a ¢ apyroif — .
ab+ba=(10g+ &)+ (106 + g) = 11(a + b).
Ho paBeHcTRO I
(k+ )ba=I11{a+b)

HEBO3MOXHO, TAK KAK HH YHCIo k + |, HU uMciIo ba He aenuTcs Ha 11,

OTBET: HE CYLICCTBYET. A

353*, CywiecTByeT M TPEX3HAYHOE YHCIO abc € pasnuuHbIME UHdpaMU, KOTOpOE ae-
JUTCA Ha uucno cha?

354*, HarypanbHble YUCHA X, ¥ U Z TAKOBH, YTO
x—yy-z-x)=x+y+z
Hoxkaxure, uTo cymMma x + v + z aequTcd Ha 27.

355*, HaitauTe Bce napsl HATYPANBHBIX MHCEN X U v, IS KOTOPBIX CYMMa x + y A€NHTCA
Haxy— L.

356%, HatypandpHbl¢ YUCNA g U b TAKOBLE, 4YTO
(@ +ab+ DB+ ba+ 1)
Jokaxure, uto g = b.

Ha 310M MBI 3aKkaHurBaem GOABIIOH MK 32744 HA AEJIMMOCTD, KOTOPbIH HAYMAAH ELIe
B § 5. 3amauM Ha ACTHMOCTb OYKBAABHO TIPOHH3IBIBAIOT TEMY «3a1a4H ¢ LUCABIMH YHCTA-
MH», 3aHMMadA B Heil Beaymee MecTo. B uactHocTu, sanaumn crenyiommx §§ 9—11 Heno-
CPeACTBEHHO IPUMBIKAIOT K 3aAa4aM Ha JeIMMOCTh, 1a W B OCTAIBHAIX Naparpadyax coob-
paxXeHHA ETHMOCTH HIPAIOT BAXHYIO POIIb.



§ 9. IIpocToie B cocTaBHBIE YHCAA 8-11

Jwrepartypa: [3], [17], [511, [70%], [76®}, [83].

BcnoMHHM COOTBETCTBYIOLIME ONPEAENeHHA,

HatypansHoe yucio, 6osblitee 1, HA3LIBACTCH APOCHLIM, SCITH OHO JETHTCA TOMBKO Ha
1 ¥ Ha camo ceba. HatypaibHOE YHCIO HABKLIBAETCS COCHMIABHBIM, €CITU OHO UMEET DONbILE
JABYX PA3NTUYHBIX JeTUTENTEH.

TIpMHATO CYUTATD, YTO YUCAO | HE OTHOCHTCH HU K MPOCTHIM, HU K COCTABHBIM YHC-
NaM.

Otcloaa ceayet, YT0 MHOKECTBO HATYPATBHBIX YHCEN MOXHO paiGUTh HA TAKHE TPH
MOSZMHOXECTBA MHOXECTBO MPOCTHX YHCE]T, MHOXECTBO COCTABHLIX UMCET H MHOXKECTBO,
COBCPAKALICE EAUHCTBEHHBI MEMEHT .

CnpapeLnBa CIEAYIOWAs TEOpeEMa.

Mwboe namypaasroe wucao, Goavwiee I, Moxncno, u npumom eOuHCMEeHHbM 0BPA30M,
npedemasume 6 aude NPou3GeOeHUs RPOCMbIX HUCEA.

3TO NPELIOXKEHHE HABIBAETCS OCHOSHOU MEOpeMoil APUIMemUKK HAMYPATbHbIX HHCEA.

Ha ero fokazatensCTBe MBI 3J6CH HE OCTAHABIHBaeMEcA. OHO NPUBOAHTCH, HANIPHMED,
B KHUTE [76].

Cpesu NpocThIX ASTUTENEH HATYPAIbHOTO MHCIA MOTYT OBITH PaBHBIE, H HX NPOH3-
BEIEHHE MOKHO 3aITHCATh B BHAE ¢TENEeHH. Torma pasoXeHHe HATYPAJIBHOTO MHCIA @ Ha
TEPOCTHIE MHOKWUTEIH MOXHO [TPEACTABUTE B CIICAYIOILEM BUAE,

[ TR U T S {
a_p|| pzz P33 e p,,”r
TOE P, Pyy «es P, — PASTHYHLIC MPOCTHIE YUCTA, K, K, ..., K — HATYPANbHbIE,
[Mepeitnem K 3amagam.

357. Bonoaa uMeeT aBe HeGONBIIME CMEUWANBHBEIE OWOIHOTEYKH; KHHIH MO TYPH3MY
M KHUTH O WwaxmMaraM. Te W ApyTHe OH HyMepyeT oTaenbHo. Mayduas no yuebHUKY TeMy
«[IpocThie M cocTaBHBIE YWCIa» H ONHOBPEMEHHO nepebupast CBOM KHIXHHIE 6oraTcTsa,
Bonoasa oOHapy®, 4TO KHHT N0 TYPH3MY C MPOCTEIMH HOMEPAMH ¥ HETO CTOJIBKO XK€,
CKONTBKC H € HEMPOCTBIMH, & KHHT IO ITaXMaTaM ¢ COCTABHBIMH HOMEPAMH — CTOABKO XK€,
CKOIILKO M C HECOCTaBHBIMK. Kakoe HanOonbliee YHCIC KHHT MOTIIO OBITE ¥ HETO B KaX-
0 u3 dubmuoreuek? B kakoit GUOIHOTEYKE KHHT HONbLIe?
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358. K aBy3HaYHOMY YHCAY NPUITMCAAN TAKOE XKE YHCHO. MOKET M NOAYUYEHHOE e~
THIPEX3HAYHOE YHCIIO OBITh MPOCThIM?

359, HatypanbHbie YHCNIA @ M & TAKOBHL, UTO
3la = 545.

JToKaxHTe, 4TO YMCRo ¢ + b cocTaBHOE.
A Tak kak yneno 3 la aenutes Ha 54 wuucna 31 U 54 — B3aMMHO NPOCTRIE, TO @ ACTTHT-
cAHA 54 a=54n,tne n € N. Torna
31-54-p=54p, b=31n.
Orcrona
a+b=54n+ 31ln=85n,

a CACMOBATENRHO, YHCNO a + b ARTAETCS COCTABHEIM. A

360. HatypaneHbie yncna a u b yROBIETBOPAOT yegBHiO | 32 = 325, Moxer W uncio
a — b 6uTe npocTeiM? ECH MOXeT, NOCTPONTE NPHMED, £CJIH HE MOXET, AOKaXWTe.

361. Ilpoctoe yucno pazseneHo Ha 21 ¢ octatkoM. HaliauTe Bee 3HaYeHHA OCTATKa,
ABIAIOLIHECA COCTABHBIMH YHCITAMH.,

2 OB03HAYMM POCTOE YUCTIO YEPES P, HEMONTHOE YACTHOS — YE€peE3 ¢, OCTATOK — Ue-
pes r. Torna

p=llg+r (< r<20).

ITOCKONEKY p — MHCIIO MPOCTOE, TO M3 BCEX COCTABHBIX 3HAYCHMIA #, MEHBIINX 21,
HYXHO BHIOMPATE BCE T€, KOTOPEIE B3aUMHO NPOCTHL ¢ 3 W 7, WHadve cymMa 21g + r aemuTcs
Ha 3 uin 7. Toaxongart sHaueHUA

r=4,8, 10, 16, 20,

HyXHO elle NpOBEPHTh, YTO WIS KAXAOre U3 3THX 3HAYEHUH ¥ CYIIECTBYET NIPOCTOE
YHCIIQ p, KOTOPOE NIPH RCICHUH Ha 2] BaeT MMEHHO TAKOH OCTATOK; HaNpuMep, npu r =4
MOXKHO B3Th p = 67, £hg UHCA0 67 nonyueHo kak 21 - 3 + 4.

Orser: 4, 8, 10, 16, 20. &

362. MoxeTr 1M GbITE COCTABHBIM UHCJIOM OCTATOK OT JASN€HMA MPOCTOrNC YMCHA Ha;
a) 30; 6) 60?

363. K uncny, ABIAIOIEMYCS NTPOH3BEACHHUEM ABYX MTOCAEAOBATEMBHBIX HATYPANBHBIX
YMCEN, MPHITHCAIH cripaga YKo 21, JIoKaxkMTe, UTO NMOTYYEHHOE YHUCIIO COCTABHOE.

364, Haitnure Bce HaTYPANBHBIE &, MPH KOTOPBIX YHCIo a° — 10a + 21 npoctoe.
A PasnokuM 3TOT KBaAPaTHBIM TPEXWIEH HA THHEHHBIE MHOXHTENN:
@ —10a+21 =(a-3a-T7).

Ot1ciona BRIHO, YTO BAHHOE YWCO, BoOOLIC TOBOPS, COCTABHOE. A KOTAd OHO Npo-
croe? Koraa oIMH W3 MHOXMTEICH paBeH L, a ApYTOH — NpOCTOMY YMCITY MW KOraa OaHH
W3 HHX paeeH —1, a ApyToit pabeH —p, TAC YHCRO p — NpocToe, [TepebepeM Bee cydau.

1} Myctea ~ 3= 1.
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Torgaa =4, otkyaa a — 7 = —3. [Moayduaocs, 4to uncno a2 — 10g + 21 oTpuUATENbHO.
3HAYMT, 3TOT CNYYAH HEBOIMOXEH.

D Myctrba—-7=1,

Torna @ =8, a — 3 =5, rae 5 — uncno npoctoe. CReAoOBaTENbHO, 3HAYEHHE @ = § yAO-
BIETBOPAET TPeGOBAHMIO 3a0a4H.

3 Monoxuma — 3 =—1.

B atoMm chyaae a =2, a — 7 = —5. Tak KaK YUCIIO 5 — MPOCTOE, TO 3HAUYCHHE g = 2 TAKXKE
MOBXOAMT.

H Tyctbg ~7=~1.

Toroa @ = 6, a — 3 = 3. INockoneky 3aech (@ — 3Wa — 7) < 0, TO 3TOT Cyuail HEBO3-
MOXKEH.

Orber: 8,2 A

365. HaiiauTe Bee Lenble #, NPH KOTOPBIX MOOYAE 4ucaa #2 — 7a + 10 — yueno npo-
CcToe.

366. HaiinuTe Bce HATYPAIBHBIE YHCNA A, IPH KOTOPAIX ABASKOTCS MPOCTBIMH YHCIA:
A —n+n—1, 6)rX—6n+4.

367. Haiiaute Bce HATYpanbHbLE A, IPU KOTOPHIX YUCHO #* + 4 cocTaBHOE.

A TlonpoGyem pasnoxuTh BoipaxeHue #° + 4 Ha MHOXMTENM € UETBIMH KOIGOULIM-
eHTaMu. MBI NIPUBHIKIIH K TOMY, YTO CYMMa KBAIpPATOB HA MHOXMTEIH € UETMMU Ko3d-
dvunenTamMy He pasnaractcd. OKasplBacTes, HHOCIA pasnaraetcd. B maHHOM cnydae 370
AENAETCH € ICMOULIBI0 TPHEMA «ITAKOC-MHHYC» CAEAYIOLIKWM 00pa3oM:

A+d=(n"+4+4n)) —dn’ = (" + 2  —dn*= (i’ + 20+ }(n* — 2n + 2).

QueBMaHO, MHOXHTEND #* + 2n + 2 Beerna Gonblue 1. Bropod MuoxuTenb #° — 2n + 2

MOKET OBITb PABHBIM 1:
n=2n+2=1, n-2u+1=0, (n—1P=0, n=1.

Tak Kak NpH 7 = | MHOXUTENB 7% + 2 +2 NPUHUMAET 3HAYEHHE 5, ABNAIOILEECH TTPO-
CTHIM YMCNOM, TO 3HaUeHUEe # = | HYKHO 0TGPOCUTD.

Orteer:Been= 1. A

368. Haiinute Bee HATYPANBHBIE 4, IPU KOTOPBIX ABIAIOTCA COCTABHBLIMU YHCIA:
a)a*+64; 6)a*+at+1; Brata+tl.

369. Haiinute BCe HaTYpanbHBle YNCNA & M b, TP KOTOPBIX uneno a' + 45" npocroe.

. 1
370. Haiiaure BCe HaTypaAbHBIE #, NPH KOTOPBIX YHCIO g(n3 — 1} npoctoe.

371. Haiaure xoTd 661 ONHO HATYPAABHOE /2, IPH KOTOPOM 4ucao #° + 21x + | sBnsi-
ETCS COCTABHBIM,

372. BepHo 2m, 4TO BCe WIeHBI nociacaoBarenbHocTH (2107 + 1) — npoctbie uncna?
Ecin BepHO, HOKAXHTE, €CIIH HEBEPHO, HAHAMTE XOTA OBl OAHH WIEH NOCACAOBATEABHO-
CTH, KOTOPBIH ABRACTCA COCTABHBIM YHCAOM.
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373, Hokaxure, YTO CpelM YWIEHOB NMOCNEAOBATETLHOCTEIH:
a)2?+1, #£4+1, 62+1, 8+1,..;
o4+ 1, 14°+1, 24°+1, 34+1,..

HMEETCA DECKOHEUHOE MHOXKECTBO COCTABMBIX YHCEN.

374. Tpocroe win cocrapHoe yucao 2*¢ + 3507
375. Bokaxure, uro ancio 2'7 + 2 — | 4RISETCA COCTABHBIM.

376*. Nokaxute, uto noGoe YUCHO BHAA
a= 101010...101
(n Hyneil, n + 1 enunuua, rae # > 1) cocTaBHoe,
A TipeoGpasyeM MHCIIO @, YIHTHIBASA, UTO BCETO ¥ HeTo 2x + 1 iudp, a creaoBaTenbHO,
nepBad eAWHHLA — pa3psiaa 2#;
a=101010...101 = 10" + 10> "2+ 10" * +.. + 10°+ | =

=_1 1 _ W02 4+ 104 |y = (10 _ 1) =
102_1(10 1D(10* + 10 w06+ 99(10 1)

=4 it py= L+ nt1
99((10 -1 99(10 + D10 1).

3Aech MpHMEHSUTOCH TOXGECTBO (1} M3 § 7.

Teneps paccMOTpHM ABa Clydas.

1) Nvers # yeTHO.

Toraa cymma 107" ' + 1 senvrca na 11 (cMm. § 7, TPETRA AEMUMOCTD), TPUUEM YACTHOE
OT TAKOTO OeNeHHs Gonple 1, Tak kak 107" 4+ 1 > 11; pasHocts 107* ' — 1 penurca Ha G,
MPUYEM YACTHOE TakKe Gonbtie 1. TTonyunnock COCTABHOE YHCIO

a= W' +1 10" = l
1 9

2 IycTh 1 HEUeTHO.
B atoM cnydac pasHoers 107 1! — 1 neaurea Ha 102 — 1 = 99 u yacTHoe Gonbiie 1, mo-

cKONBKY 1077 — 1 >99. A
377*, JloKaxuTe, 4TO BCE YHCIa BHIA
10001, 100010001, 1000100010001, ...
COCTABHBIE.
378*, TokaxxkuTe, YTO YHCTIO
8- (3*+ 57 -5
MpH TI00BIX HATYPAIBHBIX & W # ABISETCS COCTABHBIM.

379*. Kakoe HanGonblee YHCITO NMPOCTHX YUCEA MOXET OITE cpeau 15 nocnenosa-

TENBLHBIX HATYPANBHBIX YUcen, fonbiiux 27?
A QuUeBHAHO, MPOCTHIE YHCIIA HYXHO WCKATh Cpefi HedeTHwX, M3 13 nocrenosa-
TeNbHbIX HATYPAIbHLIX YHCEN UMEETCs 7 WK § HeueTHhIX. Cpefu MoOBIX TPEX TIoCIEN0Ba-
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TeNBbHBIX HEYSTHLIX YHCER POBHO OAHO JENHTCA Ha 3 (1OKaXMTe!), MOITOMy Cpen 7 HnH
8 MocneMOBATENBHEX HCUCTHBIX HATYPANLHLIX YMCET UMEIOTCH 2 WIH 3 YMcna, AensILHUXCA
Ha 3. Ecu ux oTOpOCHTL, TO OCTAHETCH 5 WAH 6 HEYeTHBIX YUCET.

HyxHo ewe yéeauTnes, 4To 6 npocThix YHCeN BO3MOXKHbI. Hanpumep, eciin B3aTh Ta-
Kue 13 nocnenoBaTe)lbHBX HATYPATBHBIX YHCEN:

3,4,5,6,...,17,
TO CPEeAH HUX & POCTHIX:
3,5,7,11,13,17.
OteeT: 6. A

380*. CocTaBbTe W3 [TPOCTRIX YHCEA BCE BOZMOXHBIE apHMMETHUECKHE NIPOTPECCHH ¢
PA3HOCTBIO & M YHCAOM WIEHOB, GOMLIINM 4.

381. Yucna p u p + 15 npocreie. Haitaure Bee Takse p.

A Tlpu p = 2 nonyvaem, uto yucno p + 15 = 17 npocroe.

[Iycth p > 2. Toraa p HeuetHo. CneaopatenbHo, Yucio p + 15 yetHo. OTciofa 1o ukc-
N0 COCTABHOE. 3HAUYMT, HUKAKOE POCToe p > 2 He MOAXOIUT.

OtBer: 2. A

382°, MokaxuTe, 4T0 Bee YHCna p, p + 2 v p + 4 ABAAIOTCA NPOCTHIMM TOJILKO B ClyYae,
KOIJa OHH 00pa3yioT Tpoiky 3, 5, 7.

A PaccMOTPUM HECKQJIBKCQ CIYMAEB B 3aBHCHMOCTH OT P,

IMpu p = 2 yxe uncno p + 2 =4 — cocraBHoOE, IOITOMY IHAYECHHE p = 2 OTNATACT.

IMpu p = 3 noaydaem Tpoiiky 3, 3, 7, 0 KOTOPOI YIOMHUHAETCA B YCIOBHH 3a4a4H.

Mpu p=5aucnop + 2 =7 — npocroe, HO UUCIO p + 4 = 9 — COCTABHOE, 3HAYHT, p = 5
HYXHO OTODOCUTE.

Ipu p =7 uncno p + 2 =9 — cocraBHoe.

Ilpu p= 11 yucno p + 4 = 15 — ToxKe cOCTABHOE.

Bo3HuKaeT NpeAnoNoXeHue, YTo MogxoauT Tonbko p = 3. JlokaxkeM ero.

HeTpyAHO 3aMeTHTD, UTO 3HaYeHHA p = 5, p = 7 u p = |1 He NOAXOAKIH [TOTOMY, UTO
WK p + 2, unn p + 4 feaurca Ha 3. Yoeanmced, yto Tak Gyaer BCeraa npu npocTomM p > 3.

Ilpocroe yucno, Donbiiee 3, He AENUTC HA 3 H, CIENOBATENBHO, TP ACNCHUH HA 3
MOXET AABATH B OCTATKe TONBKO 1 WK 2. PaccMOTpHM ofa cryyast.

1) ITycTe p npH AeneHHK Ha 3 aaeT B ocTaTtke 1 p = 3k + 1 (k € N). Toraa yucno

pr2=03k+1)+2=3k+3
JeMUTCR Ha 3, NPUYEM YacTHOE OT 2TOTO AcAeHUS Gonbiue |, 3HAMHT, yHeio p + 2 — coc-

TaBHOE.
2) Nycte p = 3k + 2 (k € N), Torna yuco

pHa=03k+2+4=3k+6
COCTABHOE. A
383, Haiinute BCE TAKHE p, TIPH KOTOPBIX YHCaa p, p + 10 1 p + 20 nipocTee.
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384. Haiigute Bce MPOCTRIE p, MPH KOTOPLIX ABNAIOTCA MPOCTHIMH YHCIA;
a)p’+ 13 6)p'+14 B +1ludp+l; np'—6 np+4up’+6.

385, HaiiauTe BCe NMPOCTEHIC p, NPH KOTOPBIX SBASIOTCA MPOCTEIMH YHCIA
P22 -1n3p +4.

386*. HaiiauTe Bce mpOCThIE p, PU KOTOPBIX SBIAIOTCA MPOCTHIMH YHCNA:
ayprt'+8, G)¥+p+2

387. HaitaMte Bce maphl MPOCTLIX YUCET P H ¢, CYMMa H Pa3HOCTb KOTOPLIX NPOCTHIE
yucna.

A Tak Kak udcna p + ¢ U p — ¢ — NPOCTHIE, TO MEHBIIEE U3 UHCER p U ¢, T. €. YHCIIO g
PABHO 2; B IPOTHBHOM CIIydae p + ¢ U p — ¢ GBIIH BBl YETHBIMH.

[Mony4aeM TPOMKY MPOCTBIX YKHCEN:

P 2! P P + 2
Ho MBI yXe 3HaeM (CM. YTBepxIeHHe 3aaauu 382), yTo oHa AonXHa COBMANATE C TPoii-

koit 3,5, 7. Orcioma p = 5.
Omer:p=35,g=2. A

388. HaitaMTe BCE NPOCTHIE YHCTA, KOTOPBIC ABILIOTCS ONHOBPEMEHHO CYMMaMH H
PA3HOCTAMHM ABYX TIPOCTBIX YHCEN.

389. Haiiaute BCe napbl MPOCTHIX YHCEN p W ¢, LI KOTOPBIX ABMAIOTCA NPOCTHMH
yucaa.
a)yIp+gupg+11; 6)pg+1unpg—1; By pr™'+g7""

390. HaiinuTe BCe TaKK€ NPOCTHIE YUCTIA P U ¢, TTPH KOTOPBIX YHCAO (p + 1 )7 — KBagpar
HATYPANBHOTO YHCHA.

391. HaiinuTe TpW MOCICACBATENBLHEBIX NMPOCTHIX YHCAA (HeODA3ATENBHO OTAHYAK-
muxcs Ha | Uiy Ha 2 Apyr oT Apyra), CyMma KBaApaToB KOTOPBIX TAKXKE MPOCTOE YHCIIO,
YKaxuTe BCE peLIeHHA.

A O0Q3HAYHMM 3TH TIPOCTHIC YMCHA B MOPAAKE BOIPACTAHUR Yepes p, ¢ u r. PaccMor-
PHM TPH Cayvas.

1y Nycte p= 2.

Toraa YMcna g M 7 HEYETHBI, & 3HAUWT, CyMMa 4 + ¢° + r? uetHa. TMoatomy cayuait p = 2
HEBO3MOXEH.

) Nyetbp= 3.

Creaywuiue 3a 3 nmpocteie yncna — 310 5 1 7. Caenaem npoBepKy:

3+ $+T7TP=90+25+49=83

TTonyaHI0Ch MPOCTOE YHUCIO, a 3TO ¥ TPeDOBANOCE.

3 Myctep > 3.

Torna vt yncna g v r 6oabine 3. CAeA0BATENEHO, HH ODHO W3 YHCEN P, ¢ W ¥ HE ACIUTCSA
Ha 3. Ho xBaapaT HaTypaibHOTO yucTa, He Aefsllerocs Ha 3, Mpu AENCHHH HA 3 MOXET
HABATH B OCTATKE TONLKO | (CM. yTBEp}AeHHE 3adaun 163 u3 § 6). byaem umMeTs:
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P+HeE+r=0C3k+ D+ G+ D+CBm+1D=3k+ 3+ 3Im+3.

TTocKONLKY 3Ta CYMMA ASAHUTCA HA 3, TO Cnydaii p > 3 HEBO3MOXEH.
Oteer: 3,5,7. A

392. Haiinure Bce TPOWKM TAKMX NPOCTHIX YUCEN, YTO OJHO U3 HUX PABHO:
a) PA3HOCTH KBAAPATOB ABYX APYTHX;
6} pa3HOCTH KYOOB ABYX APYTHX.

393. Hokaxure, uyTo cylllecTByeT OeCKOHEUHOE MHOXECTBO COCTABHBIX UWCEN BHla
27 — 1, rae 71 — HEUYLTHOE HATYPARLHOE YKHCNO.

2 BossMeM B kadectBe 1 mioboe cocTaBHoe 4ucno. Tornan = ab, rne a v b — Ha-
TypaibHble YMcna, a > 1, b > 1. Tloayqaerca, YTo pa3HOCTE

=2 1=(29" -1
AeNNTCA Ha 2° — 1, IpHYeM M YHeo 2° — 1, M 4acTHOE OT 3TOTC AeNcHKA Gonbiue 1. &

394, NokaxuTe, YTO ECJIH PA3HOCTE 2" — |, Te # — HATYPAIbHOE, — [IPOCTOE YUCAQ,
TO H YHCITIO # IPOCTOE,

395. Ecnu cymma 2" + |, 1€ 7 HATYpaNbHOE, — YHCN0 APOCTOE, To 7 = 2* (k € AV). Jlo-
KAKUTE WIH OTIPOBEPrHUTE.

396. Ecaun p — npoctoe uneno, Gonpuiee 3, TO YUCIO
n=2%+3g+2

COCTABHOE TIPH M0O0M HaTypankHoM ¢. [Todemy?

397. Hokaxute, uto ecau uucao 111...1 {(# eAMHKL) — APOCTOE, TO U # — APOCTOE,
Bepro au obpatHoe yTBepXKAcHHE?

398. dokaxuTe, 4T0 U1 IIOGOTO HATYPANBHOTO a:
a} CYLICCTRYET TAKOE HATYPATBHOE YHCIIO X, ITO YHENO ax + 1 COCTaBHOE;
©) TaKux X — 6eCKOHEYHOE MHOXKECTBO.
A a) [ToabepeM x Tak, 4TOOH BRIMOAHANOCH, HAAPUMED, PABEHCTBO
ax+ 1l ={a+ 17
Orciona
ax+1=a*+2a+1, x=a+2
Tak kak 4ucno (g + 1)} cocTaBHoe, To YTBEPXKAEHHE N0KA3AHO,
MoxHO TaKXKe HAXOJUTh X U3 PABEHCTBR:
ax+1=Q2a+1y, ax+1=@Ca+1), ax+t1=(a+1)2a+1)
HT. A
6) Io aHanoruu ¢ apeabIAYLIUM HARAEM X TaK, YTOOR
ax+ 1= (ka+ 1y,
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rae & — moboe HaTYpanbHOE YUCIIO (HIH, CKaXEM, H3 paBeHCTRa gx + | = (a + 1)ka + 1)).
Torna
x=ka+2k

[MockonbKy TAKMX X — GECKOHEYHOE MHOXECTBO 3a CHET &, TO YTREPKACHHE A0Ka-
33HO. A

399. Bepxo nu, uTo nas m000ro HATYPAILHOTO 4 CYLIECTBYeT TaKQe HATYPAIbHOES
YUCNO X, UTO OYIET COCTABHBIM YUCAD:
a)ax+3; 6)ax+5?

400%, JokaxuTe, UTO NPU N10O0M HATYPATLHOM g CPEIM YHCE BHAA
(Tn+a)+3 (e A
HMeeTed BECKOHEYHOE MHOXKECTBO COCTABHBIX YHCEN.

* TP _

401*. IlycTe p, M p, — 1Ba NOCNEAOBATENLHBIX HEYETHRIX MPOCTRIX YHCTA H 7 g
HJoxaxHuTe, UTO MHCNO ¢ COCTABHOE,

O yete p, < p,. Torna

ptp,
B < 2 <p,

(npopepere!), T.e. p, < g<p, TakKak p Hp, — ODnMKXa#llHe APYT K APYTY MPOCTHIE
YKCAA, TO YHCAO ¢, 3aKTIUEHHOE MEXAY HUMH, MOXET GHITE TONBKO COCTABHEIM. A

402*%, NokaxKuTe, UTQ MHONCECIMBO BCEX NPOCMBIX HUCea DecKOREYRD,

3to teopema Esknuaa (IV B. 10 H. 3.) U3 ero 3HaMeHuToro Tpyaa «Hauanar. Ona urpa-
€T BAXKHYIO DOSTb B TEOPUU HHCEN.

A JlonycTHM NPOTHBHOE, MHOXECTBQ MPOCTHIX YHCEA KOHEUHO U COCTOMT W3 YHCEN
2,3,5,7, ..., p, Fig, cAeA0OBaTelbHO, p — caMoe DOJIBIIOE TPOCTOE YUCTO.

PaccMoTpuM uncho

a=2-3-57-.-p+1.

OB03HaUHUM yepes g M0G0 npocToi fenuTensL YHena a.

Torda g # 2, TAK KaK eclii § = 2, TO U3 AeNUMOCTH Ha 2 YUCAa 4 M TEPBOTO CNaraeMoro
B NIPaBOil YacTH PaBeHCTRa CAedyeT, UTo | AeMTCA HA 2, 4 3T0 HEBEPHO.

AHanorHyHO HOKA3LIBAETCA, UTO

g#3, q=5, ¢#7,.., ¢#p
[Mony4yunoce, YT0 ¢ — HOBOE MPOCTOS YKCAO, KOTOPOE HE COACPXUTCS ¢peldH HC-

XOOHBEX YHCen. MBI IPHILLIN K IPOTHBOPEYHIO,
OcTaeTcA MPHHATD, YTO MHOXECTBO NMPOCTHIX YHCEN GeCKOHEUHO. A

403*. JoxaxuTte, YT0 MHOXKECTBO IIPOCTHIX YHCET BUAA:
a4k +3(ke Ny, B)O6k+3(keN)
DecKkoHevHo.
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404*, JJokaxuTe, UTo JUIA MOOOTO HATYPANBHOTO # CYHIECTBYET # MOCNEIOBATENbHBIX
COCTABHBIX YHCE.

JTO TAKXKE QHA M3 TEOPeM Teopuu uuced, Ecau Boymarscs, To nepen HaMu yIUBU-
TeABHOE MPEMTOKEHHE: BEOb # MOXET OBITh OMEHb GONBIIHM, HATIPHMEP, paBHBIM 107,
TeM He MeHee Halioyrca 107 cocTaBHBIX YMcen, HENMOCPEICTBEHHO CAEAYIOIIMX ApPYT 3a
APYTOM, T. €. CYLIECTBYIOT MPOMEXYTKH CKOMEb YTOAHO GOMBIIOH ANHHEL, KOTOPRIE HE CO-
AepXaT HH OZHOTO MPOCTOro YMUIa.

£ CocTaBUM CIEAYIOLIYIO KOHEYHYIO NTOCNSI0OBATSIEHOCTD!

r+IN+2, (m+1N+3 (n+D+4,., #+D+{n+D.

OueBHOHO, B Helt 7 wieHon. I1pu 3ToM NepBHIt ee WieH NeNNTCa Ha 2, BTOpol — Ha 3,
TPETHH — Ha 4 M T. 4., NocAeIHUit — Ha # + 1. ClefoBaTeNbHO, BCE WICHH 3TOH Nocaeno-
BaTENRHOCTH ABASIOTCS COCTABHBIMH YHCAMU, A



§ 10. JdeneHue ¢ OCTATKOM 7-9

Jurepatypa: [3], [17°], 122], [27"), [33], [91].

C OeNleHHEM C OCTATKOM MBI ¢ BaMH Ha CTPaHHLAX 3TOi KHUTH yXe BCTPEYAUCh, W
HoBOABHO YacTo. HanpuMep, ¢ HUM CBA3aHBI YTREPXKACHHA HEKOTOPHIX OMOPHLIX 334ayY:
120 (§ 5), 163, 181 {§ 6) u 281 (§ 8). YTeepXIOCHHMA MHOTHX 334y Ha JEAHMOCTh MOX-
HO nepeOpMyAHpPOBATE TAK, YTO B HOBOH (GOpMyNHPOBKE OVIET yNOMWHATBCA AENCHKE C
octatkoM. [1pH pelieHHH MHOTHX 33134 Ha AeTMMOCTD ASIEHHE C OCTATKOM HCIIONB3YeTCH
qacTo (CM., HAMpUMep, peLleHne 3aqaqd 314).

Teopema o Oeaenuu ¢ ocmamroM YNTACTCA CASIYIOLIMM 00pa3oM.

s mofibix Hamypasbhbix lices a 4 b cywecmayem, it npumoM eduHcmaerRnag, makas
RAPG HEABLX HEOMPUHAMEADHLIX Hucea qu r, 20e r < b, umo

a=bg+r. (

TIpu 3TOM YHCIQ @ HAZLIBACTCA deaumnim, b — deaumenem, g — 4acmubim (HERDAHBIM
HACHMHUMY, F — OCIAMKOM.
B cayuae, Korja HaTypanbHoe YUCIo g AENNTCS Ha HATYpaNBHOE YHCNo &

a=bg (geN), (2)

MOXHO CYHMTaTh, YTQ ITOMYYHAOCH paBeHCTRO BHAA (1), koraa r = 0, T e. pareHcTBO (2) —
YACTHBIR cny4ai papeHeTsa (1).

ChopmyTupyeM paBeHCTBO (1) CnoBaMM: detiimoe pagHO HPOU3EECEHUID Oeaumens Ha
YACIHOE, CAONCCHHOMY C OCHIAMKOM.

Hanpumep, toT $hakT, 410 yHcao 43 npu AeneHHH Ha 6 AaeT 4acTHOe 7 U ocTaTtok 1,
BHIPAXKAECTCA PABSHCTBOM CIIEAYIOIRM 00pa3oM;

43=06-7+1.
JoKa3aTeNbCTBO TEOPEMBI O ASAEHUH C OCTATKOM MOXHO HAWTH, CKaXeM, B KHure [3].
YTeepKIcHHEe TeopeMBl MOXHO 000BIIMTE Ha cayyail, Korma uMcna @ u b — nentle,

b = 0. [TpK 3TOM YKCna ¢ U ¥ LOMXKHB! OBITh LIEIBIMHA, MPUYEM OCTATOK ¥ — YAOBAETBOPATD
HepapeHcTBY 0 < r< [f],
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10.1. 7-9
CHayana paccMOTPHM 8800Hsie 3a0a4i HA TE/IEHNE C OCTATKOM.

405. Hailante Bce HATYpadBHRIE YHCAA, MPH ASMEHHH KOTOPLIX HA 6 B UACTHOM MO-
JYYUTCA TO XKE YHCHO, YTO H B OCTATKE,
& OG03HAYHM HCKOMOE MHCITO YePE3 @, YaCTHOE U ONHOBPEMEHHO QCTAaTOK — Yepe3
4. Toraa
a=6g+g=7q.
Kazanocs 651, 0TBETOM ABITIOTCA BCE HATYPAABHEE YUWCTa, Aensauinecd Ha 7. Oaxako
37O HE TAK, MTOCKOIRKY 0CTATOK ¢ HOMKEH YIOBNETROPATE HepaBeHeTRY () < ¢ < 6. [Monaran

¢=1,2,3,4n 5, HaxooHM BCE BOIMOKHBIC 3HAUCHUA a.
Otper: 7,14, 21,28,35. A

406. Haitnyte BCe HATypaibHble YMCAA, NPH ANEHUH KOTOPHX Ha 9 B YACTHOM NoO-
JydaeTcs YMcno, Ha 1 GaMbilee ocTaTKa.

407. HaliouTe 4acTHOS M OCTATOK OT HEACHHA YHCIa
1'2:3-4:5-6-789-10+75
Ha 35,

408. M3 Muoxectsa ynces
{2; 3, 9; 27; 81, 243; 567}

BRIOpaHb! UHCNa 4, b, ¢ W ¥ TAK, 4TO NONTyyacTes papeHcTRo (1). Hakaoute nenumoe, fenn-
TNk, YaCTHOE U OCTATOK.

A HauneM ¢ neanmoro. OHo He paBHO 2, 3 MK 9, NOCKOABKY ARIACTCA HAUOONBLLIMM
H3 YeTeipex yucen. QMo He paBHO Takxke 27, 81 wunu 243, Tak Kak nMpH JeeHUH KAKIONo
H3 3THX YUCEN HA BCe MPSIIIECTBYIONIME B ocTaTKe nonyvatorces 0 unu 1 (nposepste!), a
upcen O u | cpenu anemMeHToB MHOXKeCTBA HeT. ClefoBaTeNbHo, NETUMOE paBHO 567,

Mepeinem k Aenuten. O oTaAnueH oF uncen 3, 9, 27 u 81, nockoneKy 567 neautes Ha
KaXIoe U3 3THX uucen 6e3 octatka. 3HAUHT, AeanTeNs papeHd 2 unu 243, Ho 2 uckniouaeT-
¢s1, TAK KAK 367 rnpu JeneHuu Ha 2 Jaet B octatke 1; ocTaerca uucio 243,

Ocranoch pasaenurh 567 Ha 243 ¢ ocTaTKoM:

367=243-2+381.
OtBeT: 567,243,2,8]1. A
409, Koraa Tpex3aHadyHoe YUCNO, ¥ KOTOPOTO ABE NEPBLie HUQPH OAMHAKOBBI, 2 TPEThA

paBHA 2, pa3neNWIN Ha OJHO3IHATHOE YHCTO, TO B OCTaTKe Nonryunau 8. Haiinure aenumoe,
IeTHTEAb U YACTHOE, YKAXKMTE BCE PELICHHS.

410. JokaxuTe, 4TO OCTATOK QT AENECHUA HA 24 KBAIPATa NPOCTOTO YKCAA, GoNbIIero
3, paBeH 1.
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411. IIpu feneHHH HATYPATEHOTO YHCAa Ha 12 monydaetca ocTaToK 2. Kak HaMeHHTCA
YACTHOE M CKOJBKO HONYIHTCA B OCTATKE, eC/IH fefuMoe yseauuuth B 10 pa3?

412. Tlpu gencHuy HaTypanbHore yucaa Ha 108 B octarke nonyynwiocs 24. Kak us-
MEHHTCA YAacTHOE U CKOJIBKO NOMYUHTCA B 0CTaTKE, €ClTH TO Xe YHCAO pasgefuTh Ha 187

413, TMpu geneHun HATYPATEHOTO YHCIA HA 67 NOAYJIIICA OCTATOK, paBHLI# 45. Y ne-
JIHMOTO OTOPOCHIIH IBe MOocaeanne undbpsl, H TOAYIEHHOE YHCTO CTATO JETHTHLCA Ha 67
Ges octaTtka. Kaxie undprl 60 oTOpOLIEHbBI?

414, JlokaxuTte, yTo IBA pasiWYHBIX HATYPAJNbHEX YHCAA NP JefleHHH Ha UX pas-
HOCTE J210T OAHHAKOBRIC OCTATKH.
A OB0o3HauYUM 3TH UMcna dyepe3 a 1 b, rae ¢ > b. Torda

a=(a—byq +r,
b=(a-b)q,+r,
BriuteM MOWICHHO 3TH paBEHCTBA;
a—b=(a—-bd{g, —q)+{r,—1r)

Otcloia pasHoCTh #, — r, NEIWTCA HA @ — b.

Hor <a—b,r, <a— b, No3TOMy Pa3sHOCTb r, — £, TI0 MOAY/IO MEHbLIE @ — b. Cresio-
BaTeNBHO, OHA MOXeT IeAMThed Ha g — & TONMBKO B OIHOM ClTy4ae, Koraa

r—=r,=0, r=r,. A
416. JoKaKHTE, YTO OCTATOK OT ANCHUA MPOU3BEICHHA NI00LIX ABYX TTOCE IOBATENL-

HBIX HATYPAJBHEBIX YHCEN HA HATYPATBHOE YUCIIQ, HEMTOCPEACTBEHHO clieAYIoNIee 3a HUMH,
paeeH 2.

417. BepHo i, 4To yucaa 36! 1 38! npu AeneHyd Ha 281 Hai0T OAMHAKOBRIC OCTATKH?

10.2. 7-9
PaccMOTPHM CEPHIO 331a4, TIE HeU38eCMmHO deaumoe.

418. JokaxHTe, 4YTO He CYIUECTRYET HATYPAABHOrO YHMCNA, KOTQGPOE TIPH AS/IEHUH HA
15 ¥ 24 paet B 0CTaTKe COOTBETCTBEHHO O M 11,

419. Haiiaute HaMMeHbLIEe HATYPaAEHOE YHCI0, KOTOpoe AenHTCs Ha 47, a ipu Acne-
HHM Ha 43 paer B ocrarke 20.

420. Tlpu geneHUH ABY3HAYHOrO YMCTA Ha 6 B OCTATKE MOAY4WIOCH YHCIO, pABHOE
uudpe ero JecITKOB, a NPH AeNSHUE TOTO XKe Yucna Ha 10 yacTHoe ObL10 paBHo 3, a 0c¢Ta-
ToK — uubpe eaHUL AenuMoro. HaiiouTe Bee TakHe ABY3HAYHEIE YHCAA.

A 0603HaIUM HeKoMoe unciio Yepes xy. Torma

Xy =6g +x,
xy=30+y.
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W3 BTOpOTQ YpABHEHHMS NONYYASM:
I0x+y=30+y, x=3.
IMpeobpasveM nepBoe ypaBHEHWE:
0+y=6g+3, 27+y=6q.
Orciona uudpa y HeYeTHA U ASAUTCA Ha 3, T.e.y=3unuy =9,
Otber: 33,39. A

421. Opy3HayHoe YHCAO NPH JeAEHUH Ha UHDPY AMHHL JAET B YACTHOM LUGPY eAH-
HMLL, a B 0cTatke — uMdpy Aecatkor. Halioute Bee Takie ABY3HAYHBIE YHCNA,

422, YactHOS OT AS/ICHHS TPEX3HAYHOrO YHENa Ha cyMMy ero umdp pasHo 13, a octa-
ToK — 15, HajinnTe Bce Takue Tpex3HAYHBIE YNCTA.
A O603HAYHUM UCKOMOe YHCITO Yepe3 xpZ. [Tomyuaem:

100+ 10y +z=13(x+y+2)+15, 87x=3p+12x+15, 29x=yp+4z7+5.
Tak kak
y+4z+5<9+4-9+5=50,
10 29x < 50, oTkyAax=1.
Temepb pewInM ypaBHEHWE
29=p+4z+5 y+4:=24,
Otciona BUAHO, YT uHdpa y fenntea Ha 4. HaxoauM takune pelieHua:
y=0,z=6; y=4,z=5 y=8:=4
Oteet: 106, 145, 184. A

423. Yernipex3HauHoe YMcN0 AeanuTted Ha 7 1 29, [locne yMHOXSHHA Ha |9 1 aeneHHs
HOBOTO YHCNA Ha 37 nonydwicd ocTatok 3. HallauTe Bce TaKHe YETRIPEX3HAYHBIE YUCTA.

424. Haiignte HauMeHblLIeE HATYPAILHOE YHCO, KOTOPOE [P aefeHrHn Ha 1997 naer
B OCTATKe 97, a ripy AeneHrH Ha 1998 — octarok 98.

425*. JIBy3HaYHOE YKUCIO PA3CTWIN Ha YKo, 3AMHcaHHOe TeMM Xe LudpaMH, HO
B 06PATHOM MOPAAKE, M MONYYHIH paBHEIE YacTHOe U octaToK. HalimuTe Bee Takue ABY-
3Ha4HblE YHCAA.

A O603HAYHM HCKOMOE YMCho depes xy. Toraa

Wx+y=(10y +x)r+r, Wx+y=010p+x+ 1),

rae r — OCTaTOK (H ORHOBPEMCHHO YacTHo¢), OuepnaHo, 1 < r <10. PaccmoTtpum Bee Bo3-
MOXXKHEIC CNYYaH B 3aBUCHMOCTH OT r.

1} yete #= 1. Torma

lx+y=I10y+x+1, 9x—-9y=1I.

Ho nocnearice paBeHCTBO HEBO3MOXKHO.

2y Mycte = 2, [Monyuaem:
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W+ y=20p+2x+2, Bx=19y+2, Bx=16y+ (3y+2).
3nauwmr, (3y + 2)8. Orciopa y = 2. Haiinem ewte x;: x = 5,
3} Myers = 3. Torna
Wx+y=3p+3x+3, Tx=29+3, 7x=28y+(p+3)
CneporatensHo, (y + 3)i7, otkyaa y = 4. Ho B 3toM ciydae x = 17, UTO HEBO3MOXHO.
4} AHANOTHUYHO MPH ¥ = 4 momyJyaeM:
Ix+y=40y+4x+4, 6x—39y=4,
a 9TO TaKkKe HEBO3MOXKHO.
5) OcranbHble cnyuau = 5, 6,7, 8, 9 o6beaninM B onHOM. TTveTh 5 < r < 9. Mpuaanum
YPABHEHHIO TAKOH BHIL
1W0x—rm=10y—y+r, (10—Hx=(10r—1)+r.
Tak Kak # = 5, 70 3 2 10 — . ¥YMHOXHM MOCNENHES HEPABEHCTBO HAa X W OLEHUM 5x
CHU3Y.
Sx2(10—rx=U0r— Dy+r=(10-5-1)y+5249+5=54
TTonyyaeM HepaBeHCTBO 5x = 54, u3 kotoporo x > 10. Ho 3T0 HeBO3MOXHO.
OtBeT: 52. A

426*. Kpanpat HaTypalnbHOro YHCAA #, YBEMWYEHHEBIH Ha 5, gemuTcs Ha 161 u npH ge-
JeHUM Ha 161 aeT HacTHOE, paBHOE HETTONHOMY YacTHOMY OT ASNCHHS Yncaa # Ha 4. Hait-
IOMTE BCe TAKHE A.

10.3.
7-8
IlepeitaeM K rpymne 3amay, FAe Heuzeecmer dealimens.

427. Ecaun yncna 826 1 4373 pa3ieAMTh HA OQHO M TO K& HATYPANLHOE YUCNO, TO TTO-
JIYIATCH COOTBETCTBEHHO ocTaTkH 7 W 8. HailnuTe Bece 3sHauyeHUA deantens.

A JanpimeM COOTBETCTBYIOIWHE PABEHCTBA:

826=1bq +7, 4373=1bq,+8,
rae & — HEU3IBECTHRIH ACTUTEND, ¢, M ¢, — HEMOMHKE YacTHbie. Toraa
bg, =819, bg,=4365.
PaznoxuM yncna 819 u 4365 Ha npocTble MHOXKUTENN:
819=3%-7-13, 4365=23*-5-97.

ClegopateNbHo, 0OLUIMMH JenuTenaMy Yicen 819 n 4365 apnaiorea uncna 1, 3u 9. Ho

obLIMe aeMUTeNH, paBHEIE | M 3, HEBO3MOXHEI, TAK KAK OCTATOK OOJLKEH OLITh MeHblle

genvrtenda. Ocraeted yueno 9.
OteeT: 3. A

428. Yncna 200 1 1997 npu geneHMM Ha HATYPAABHOE YHCAO g AAKT OOWHAKOBRIC
ocTatkv. Hafiaure Bce 3HaucHWA 4.
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429, [1pu genennu wucen 1108, 1453, 1844 u 2281 Ha HaTYpanbHOE YHCIO @ IOAYYACT-
¢ OIMH H TOT Xe ocTaToK. HaltavTe Bce 3Ha4eHKHA a.

430*, HarypanbHoe YUCNO # TAKORQ, YTO €CIIM PAa3deNIMTh Ha HEro NMiodoe HeueTHoe
HaTypalbHOE YHCIO, A TTOTOM KYO 3TOro YMCAa, TO NoNyYaTed 0JHHAKOBEIE ocTaTKH. Haili-
HOWTE BCE 3HAYCHUA 7.

10.4.
8-9

B 3akmioueHme pacCMOTPHM CEPHIO 3a0a4, TIE Hel3secmen oCmamox.

431, Tlpu AencHWW HATYPANBHOTO YHCAA ¢ HA 2 B OCTAaTKE Monydaerca 1, a ApH aene-
Huu HA 3 — ocTaTtok 2. Kako# 0cTaToK mOAYSUTESA NPY AENeHHH g Ha 67

4 TlonoxuM

a=06g+r,

[A¢ OCTATOK F YIORNETROPSET HepaBeHETRY () < r < 5, Tlepebepem Bee BOMOXHEBIE 3HAYCHMS F.

Cnyyait r = 0 HEBO3MOXEH, HHAYE YUCNO 2 ACNMTCA HA 2 U Ha 3.

Cayyait r = | — Toxe, Tak Kak TOTAA @ IpH AelieHuH Ha 3 maeT B ocTatke 1, a He 2.

I1o aHAMOTHYHBIM MPHUHHAM OTHANAIOT Cyaan r =2, r=3ur=4,

Cnyuaif » = 5 BO3MOXEH, HANpUMEP, ApM @ =5Sunva = 11.

OtpeT: 5. A

432. HarypanbHoe 4HC/Io # NPH AeAeHHH Ha 6 JacT ocTaroK 4, a Npu AeNeHHH Ha 15 —
ocratok 7. Hailaure ocrarok oT aeaeHus # Ha 30.

433. HarypanbHoe YHCIIO @ — YeTHOE, He aelauieeca Ha 4. HalauTe octaTtok ot aene-
HuA a* Ha 32.

434, JokaxuTe, YTO OCTATKH OT OCNEHHA YHCE
1,2,22, 2%, ..
Ha 9 NepHOAMYECKY NOBTOPAINTCA. KakoH 0¢TaTOK AaeT Npy AeNeHUK Ha $ uncno 2'%?

A C moMombie mepefopa U BEIYACASHUIH YCTAHABAWBAEM, UTO OCTATKH OT AEICHUSA
JaHHBIX YHCEen Ha 9, 3aMUCAHHBIE B TOM K¢ AOPAIKE, PABHBI

1,2,4,8,7,5, 1,2,4,87,5 1,2,487,35;....

HaMeTHBlasCA 3aKOHOMEPHOCTL COXPAHAETCA M JANGIIE: 3TH OCTATKH MEPUOAHYECKH
NOBTOPAIOTCA Yepe3 Kaxanie 6 uucen. [pu 37oM ecau nokasarennb CreneHu # MpH TeAeHHH
Ha 6 paetT B ocTtatke 0, 1, 2, 3, 4 UM 5, octarok oT aeneHud 27 Ha 9 paBeH COOTBETCTBEHHO
1,2,4,8, 7w 5.

B cayuae crenenu 2" pazaenym 100 Ha 6 ¢ octatkom: 100 =6 - 16 + 4. Cneaosarenn-
Ho, Yucno 2' npu nenenuu Ha 9 DaeT B ocTatke 7.

Otper: 7. A

435. Kakoit ocrarok aaet 5'"° npu senennu na 11?
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9
436. Yemy paBeH 0CTATOK OT JeNeHUA 9Hcaa 5 Ha 67

437. HaiiauTte ocTATOK OT JeNeHUs:
a)2"™yas; 6)3'*nall: B)4”nHall.

438*. Kakoii ocrarok aaer 46°® npu nenennm Ha 21?

2 Meton petleHus, KOTOPbIit Mbl IPUMEHATH B NOCAEIHNX 331a44X, 30ECh CTHIIKOM
TPOMO300K H3-3a GONBILOTE OCHOBAHUS CTeneHU i SoNblioro Heanrens. [Tonpobyem ero
BHIOW3MEHMTE.

Pazaenum 46 Ha 21 ¢ 0CTaTKOM U npeoGpasyeM cTeleHb:

4627 =(21-2+4)21-2+4)...(21 -2 + 4).

Ecay BEIMOAHUTE YMHOXeHHE 925 ONWHAKOBEIX CYMM IPYT Ha APYTa, TO BCE Clarae-
MBI MOMYHAIOIUENCA CYMMBI ENATCA Ha 21, KpoMe caaraemoro 4°%, 3HauuT, ocTaToK OT
AeneHusa crernesn 46° Ha 21 COBNAAaeT ¢ OCTATKOM OT JeNEHHA CTeneHH 4°% Ha 21.

Bocnonp3veMca TeM, YTO

$£=64=21-3+1.

IMonyyaem:

PP=94-4M=4- () =4-64"=4-21 3+ 1Y% =4-Clk+1)=4-21k+4.

CnenopaTebHO, HCKOMBIH OCTATOK pabex 4.

Oreet: 4. A

439*, HailouTte 0CTaTOK OT JeACHUA:
a) 176" Ha 29; 6) 223 na 31; B) 3¥ ua 1998.

440*. Haiiante 0cTaToK OT AefeHHA 9Mcaa 27 Ha 13, rie uMcio p — npocToe.

441*. Yucno 2001% pasdbunu Ha HECKOMLKO CNATaeMBIX, ABAAIOIUXCA HATYPATbHbI-
MH YHCTaMH, BO3BEAM 3TH ¢JlaraeMule B Ky M ROAYMEHHYIO CyMMY KYGOB paieNniiiu Ha 6.
Kakoii moayqyHuTCA ocTaToK?

442*, HaiinnTe oCTaTOK OT IENCHHA HA 3 YHCHa
a=(1+ 22+ DG+ D000 + 1.



§ 11. HaubGonbmmii o4mmii reawrenn
H HaHMeHbllee 0dlIee KPaTHOE 7-11

Juteparypa: [3°], {7°], (17], [27°], {33, [51], {76").

BenioMHuM OnpeneneHns] HaHOOMBLIETO O0LIEro NEMUTEN U HaHMeHBbIlero ofllero
KpaTHOTro.
Hautoabuwium obuwum deaumeseM NBYX WIH HCCKONBKHX HATYPANbHBIX YHCE HA3EIBAET-
cA HauDONbILIee U3 HATYPASbHBIX YMCEN, HA KOTOPOES ASAHTCH KaXKI0¢ H3 JaHHBIX YHCEN,
06o3HaueHMe HAUOONBIIETO OOLIETO ASTATENSA YHCEN @ U b
HOH (4, 8).
B 4acTHOM cliyyae, KOr1a HAHOOIBUIHEA JeUTENb IBYX YMCE] PABEH |, 3TH YMCTA Ha-
IBIBAIOTCS @3UUMHO RPOCTIbIMIL.
Haumenouium o6uium Kkpamusis IBYX WIH HECKOMBKHX HATYPANbHBIX YHCEN HA3LIBASTCA
HAMMCHBLICE W3 HATYPATBHEIX YUCE, KOTOPOe HEAHTCA Ha KAXKA0E U3 AAHHBIX YHCE.
0O003HaYeHHe HAUMEHBLIETO OBIETO KPATHOIO ABYX YMCEN g U b —
HOK (a, b).
BepodTHO, YUHTATENE TIOMHMT, KaK HYKHO HaXOIHTE HAaMGONBLIHEA oOMIWH TendTent H
HaHUMEHbIlIee OBIIEe KPATHOE ABYX WIH HECKOMBKHX HATYPANBHBIX YHCEA C TOMOLUBIO pas3-
JIOXEHMS ITHX YHCET Ha TIPOCTHE MHOXHTEIH,

11.1, 7-11

CHayana pacCMOTPMM 3a8a4U HA Hauboaviuuil o6l deaumens.

11.1.1, 7-9

443. Koss v Mutna urpaloT B TAKYK MTPY: KaKIAbIA M3 HUX BHIOMPAET IBa pavINd-
HbIX HATYPAALHBIX YHCIIA, HE TIPEBOCXOAAWMX 99, H HaxoouT MX HARGOMBILIMHA O0ILMHA ne-
JIUTeNb. BHMIPABIIMM CYHTAECTCA TOT, ¥ KOTO HAHOONBLIHIA ISIHTEIb OKA3aICH GONBbLIE.
Komna srifpan qucaa 66 W 99 W noay4un X HauGOMBLUMH OBIIAI HeIUTENE, PaBHBIH 33,
Munna serpan aucia 45 u 90, noayynn ux HauOONBLIKA OOLWIWI AETHTENb, PABHBINA 45, W
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YTBEPKAAM, yTO Gonblue 45 HAHOONBLIINA OOUIUH DETHTENE OBITE HE MOXET. A KaK IyMaeTe
Bbl — JITSl KAKHX IBYX PANTHYHBIX HATYPAABHBIX YMCEN B Ipeaciax ot 1 1o 99 ux HauGone-
UM O0IIMiA JenTeNk OyaeT HAMOMIBIIMM M3 BCEX BO3MOXHBIX?

444, Cpenu neperix 2000 HATYPANBHBIX YHceN HARAUTE TPU PAIMYHBIX YHCNA, HAH-
SonbWKMEA O0LUMEA DEeAUTENE KOTOPHX ABIACTCH HAUDONBUIMM H3 BCEX BOIMOXHBIX.

445, HafinuTe BCe Maphl HATYPATBHEIX YHCEN, CYMMA KOTOpbIX paBHa 288, a nauboib-
wiui ofmii aeuresib — 36.
2 O603HaYUM HCKOMBIE YHCNA epes a M b. Tak kak ux HauOoN bt 06Wmii 1euTenp
papeH 36, To
a=236k, b=36n,
TAE 4 M # — B3aWMHO NPOCTHIC HATYpanEHEIE Yucna. Toraa
a+h=288, 36k+36n=288, k+n=8.

Uemy xe paBHB M3 MTOCHCIHEroe YpaBHeHHA K U n? Unn 71 1, wiu 5 u 3. Otciona Ha-

XoauM a v b.
OteeT; 252, 36; 180, 108. A

446. Haiinute BCe Mapbl HATYPATBHBIX YUCEd, IPOM3BEeHHe KOTOphix pasHo 8400, a
HauQonbumii obwmit genurent — 20.

447, Haitaure HauGoasm# oGumii nenurens yucen 111111 w 111111111,

A OQueBHAHO, KaXI0e U3 JaHHBIX Yuced aeanTes Ha 111, T ¢, uvcno 111 asnsgerca ux
o0wHuM aenuteneM. HoOvaernu 111 ux HanGonb uM obuIMM JenuTenem?

g OTBETA Ha 5TOT BONPOC PasIeuM JAHHBIE YHCIa Ha 111 M BRISICHHAM, ABTAIOTCH TH
MOMYMEHHBIE YACTHEIE BIAUMHO NPOCTEIMU YHCIaMH. ByaeM UMeTE:

1111 =111-10Q1, 111111111 =111"-1001001.
Pazgenum 1001001 Ha 1001 ¢ ocTaTkoM:
1001001 = 1001 - 1000 + 1.

OTcrona BHAHO, 9T yHeaa 1001001 w 1001 B3aMMHO NpocThie: eCIi OB OHM HMEH
HauboONBIIMH OOLINI AenuTels d > 1, To U3 NOCHENHEero PABEHCTBA ciigaosanc Om, UTO
OCTaTOK, KOTOPBIA paBeH |, TOXKE JEANTCA Ha d, a 3TO HEBOIMOXKHO (MeHblllee HAaTypalkb-
HOE YMCAO HE MOXET AeIUTheA Ha Gonbinee). ClieaoBaTellbHO, HAUDONbIIWH OOUIHiL Tenu-
TeJIb AAHHLIX YKcen paseH 111,

Otper: 111. A

448, Haiianre HanOoasmnil obIWWH DenuTenb yucet 121212 w 121212121212,

449, Haiaute HauCoNBIWE 00N ACTHTENE BCEX JEBATU3HAYHLIX YHCEN, B 3aMUCH
KOTOPHIX Kaxaaa u3 uudp 1, 2, 3, ..., 9 BeTpeyaetes no ogHoMy pasy.

A OB03HAYMM 3TOT HaUBONBITU#H OBILIMIT ACTHTENDb Yepes d.

W3 Becex OeBITH3HAYHBIX YHCEN YKa3aHHOTO BMAA BO3BMEM TOJIBKO IBa — 123456798
u 123456789,
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Tak Kak 5TH YWl ASNATCA Ha , TO W MX PA3HOCThL, KOTOpaA PaBHA 9, NenuTes Ha 4.
%d Orcronad=1,d=3nmnd=9.

Kakoii 13 3THx cnydaes naet oreet? /1119 BLIACHEHHA UCTHHBI OTIPEASTTUM € ROMOLIBIO
NPHU3HAKOB TEMUMOCTH Ha 3 ¥ HAa 9, IeNUTCA JIM KAXA0e U3 NEBATH3HAUHBIX YMCel Ha 3
w9, C 3101 Lenbio HaliaeM cyMMy UU@p TI000r0 M3 HUX:

1+2+3+...+9=45,

IMockonbky 45 geamres Ha 9, TO KaxKIoe H3 JAEBATH3HAYHBIX YMCET AeIHTed Ha 9. M3
NPEABLIYLIEro CASAVET, YTO 9 ABNACTCH MX HAMGOMBIIAM ZEAUTEIEM,

Orper: 9. A

450. Haiinure HanOoabluuil OOLMA ASTHTENb BCEX MIECTHIHAYHBIX YHCEN, KOTOPLIE
3AnUCHBAaOTCA uudpamu 1, 2, 3, 4, 5 1 6 (Oe3 MOBTOpPEHHI).

451, Ha MHWUTHMETPOBOH GyMare HapHCOBaH NPAMOYToNbHHK 280 X 168 MM co cTO-
pOHaMH, HAYLIWMH MO IPAMBM JHHHAM ceTkU. [TpoBeaeM ero ANaroHaab H OTMETHM BCe
Y37IBI CETKU, KOTOPEIE Ha Helt Aexkar. Ha ckoNbko YacTeii y3abl AeNsT ANATOHATL?

452. Harypanpuuie yHena ¢ 1 b, rae a > b, B3auMHo npocThl, HailanTe Bce 3HaveHna
HARGIBINETO o01uero aeanutens uucen a + b a — b,

2 Tlonoxum

HOd(e+b,a-0=4d.
Toraa
(a+ bYd, {(a-b)yd

ChnenoBateibHO, CYMMA M Pa3HOCTE YHCed ¢ + b ¥ a — b pendarcs Ha d. CymMma 3THX

4UCeN paBHa 24, a pasHoCcTh — 2b. [lonyuaem:
Zaid, 2bid.

Ho uncna ¢ ¥ b 1o YCIOBHIO B3aHMHO MPOCTH, MO3TOMY 2 DeAnTeA Ha &: 2id. OTciona
d=lnwmd=2,

O6a nmn 3Tu cayuad BOIMOXKHL? O0a: d = 1, ecam yncna g W b pasHOH YETHOCTH, H
d =2, ec/TH OHW HEUYETHHI.

Oreer: 1l i 2. A

453. Tyctba U b — HATYpATbHBIE YKCHA, @ > b U unCla @ + b u a — b B3aHMHO NPOCThL.
HaiinyTte Bce 3HauYeHHA HauboMbLieFo obuero neliitens 4ucen a 1 b.

454°, JoxkaxuTe, YTO Mobbie daad nOCIeO08QMENOHBX HAMYPUALHBIX HUCAA B3QUMHD

npocmet.
2 QG03HAYAM ABA NOCNELOBATCNLHEX HATYPAREHBIX YHCAA YEPE3 # M 1t + |, 2 HX HaK-

GonpILMit 0OWWA AeauTenL yepes d. Torna
(n+ 1)d,
mid.
BriyuTas 311 4ncna, nonyqaeM: 1id, 3HaunT, = 1. A
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455°. MokaxuTe, 4TO Hauboabiitiii obuui deaumens 100X 08YX HOCAEO08AMETDHX
HEeMHbIX HARYPARbHBIX MUCea pasen 2.

456°, JoKaxuTe, 4T ir0fble 084 HOCACO08GNIEAHBIX HEHENTHOIX HANTYPARLHLIX YHCAG 83a-
WMHO RPOCIGL,

457, HaiiauTe Bce 3Ha4€HUS HAHBONBIIETO GOLLIErO NEMUTENS HATYPAAEHEIX YHCEN ## H
n+ 3.

458. JokaxHre, 4TO Cped NOOHX:

a) Tpex; ©O)yeThipex; B) MATH
MOoCIeIOBaTENbHBIX HaTYPaNbHBIX YHCEA HMEETCH YHCIO B3aWMHO ITPOCTOE € KaXKALIM 13
OCTAJIBHBIX.

459, HaitauTe Bce 3HayeHHUA HaMOONBLIEro obiiero Jenutens yicel 8¢ + 3 n 5a + 2,
rie a — HATYPARBHOE YHCIIO.

A OGo3HaunM HAMOONBIKI OOLWIMI AENUTENb ITHX YUCEN Yepes d.
Torna

(Ba + Nid, (5a+ 2)id.
VYMHOXHWM cyMMy 8¢ + 3 Ha 3, a cyMMy 5¢ + 2 — Ha 8. [Tonmyumm:
(40a + 13)id, (40a + 16)d.
Ho 1Ba niocienoBaTeABHEIX HATYPANBHBIX ynena 40a + 15 n 40a + 16 B3aHMHO TIPOCTH

(cM. YTBEPKACHUE 3a1a4H 454), cnenoBatenbio, 4= 1.
Otser: 1. A

460. HatypanbHbie yucha ¢ M b B3aMMHO NpocThl. HaliouTte BCe 3HaY€HHUS HAHOOb-
mero odniero genurena yucen 1la + 2b u 18a + 55,

461, Ha Kakoe YHCIIo M MPH KaKMX HATYPABHBIX 3HAYEHMAX @ COKPATHMa Apodhb

2a+5,
3a+ 4
HaitauTe Bce peLICHHA.
A Tlonoxum
HOO(2a+5,3a+4)=4d.
CrenoBaTeNbHO,

(2a +5)d, (Ga+4)d
Tenepb yMHOXHM Yncno 2a + 5 Ha 3, a uucno 3a + 4 Ha 2. Torna
(ba + 15)id, (6a+ 8)id.
BbluTeM monyueHHbIE yHeaa 6a + 15 ¥ 6a + &:
7:d.
Orcioga d = 1 wnau d = 7. 3HauuT, ecad AaHHas OpoGE COKpaTUMa, TO TOJMBKO Ha 7.
Haiinem BCe HATYDPANBHEIE 4, NPH KOTOPEIX ApoOb COKpaTHMa Ha 7.
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[MepBLiM MOAGOHBIM 3HAYEHUHEM g ABIAETCA @ = |, CAeAYIOMIMM — a = 8, 3aTeM —
a=1522ut 1.
OO1Mii BUA TAKHX @ —
a=1+7 (k=0,1,2,..).

Omeer:Ha7npua=T7k+ 1(k=0,1,2,..). A

462. Jokaxurte, yto apobb ?3 - } HECOKPATUMA HY ITPH KAKMX HATYPpaibHbIX 4.
463. Ha kakoe Yucio U NpH KAKHX HATYPATEHBIX 4 COKPATUMA Apobb ;a I ?? Hajigu-
TE BCE pPellieHUs. “
464*, Jlokaxure, YTo Mpu M06HX HATYpATEHEIX X U 1
HOA (k, vy = HO (5% + 3n, 13k + 8n).
151.2. 9-11
465. Haiinure HanGonbumil oGWHi aennTens yucen 29 — 1 2% — |,
2

+

466. Ha kaxoe 9110 ¥ NPH KAKHX HATYPaTbHBIX # COKpaTHMa Apodb ’: ¥ ll ? Hajianre

BCE PELUCHMS.

A [Momoxum

HOO (W +1,n+1)=d.

Tak kak n + | genutces Ha d, TO U TPOH3BSICHUE

nn+1y=n*+n
Jenutea Ha d. Tenepb nofydaem:
2+ mid
T(nt+ 1)id
(n— .

CnegosatenbHo, uucian + 1 u n — | genatea Ha 4. Ho Haubonbimii obuimit penvreit
ABYX YHCE], PANTHYAKILMXCH Ha 2, paseH | win 2 (CM. yTeepkaeHna sanad 455 u 456). Hac
UHTepecyeT chyuai d = 2. OH BO3MOXEH NPH BCEX HEYECTHIX A1.

OTBeT: HA 2 npu BCeX HEUETHLIX 1. A

2”2_—1? Haﬁﬂﬂ -

467. Ha kakoe YHUCIO U NPU KAKHX HATYPANLHEIX # COKPaTUMa Npodk P
n

T¢ BCE PELICHNA.

2n—3

468. JoxkaxuTte, 4To ApobE T i3

n=3.

HEeCOoKpaTUMa HU MpPH KaKHX HaTypalbHEIX

469, HarypaabHpie "1Hcna ¢ W b pzanvye nipoctsl. Haltmere see sHavenss HO (a + b, ab).
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470. HaTypaabHBle YHCHA 7 U # B3AUMHO MPOCThl. HainuTe Bee 3HaYeHHS
HOA (m + n, m* — mn + n?).

471, JoxaxuTe, UTO MpM JHIOOOM HaTypalbHOM nuncha #° + 40 + 3nu p + 302 + |
B3aUMHO NMPOCTHI.
A Beenem 0003HadYeHHE:

HOO (P +4nd + 3n, 0 + 30 + 1} =d.
[Mpeanosoxum, yto d > 1.
Pasgenum anciio #° + 4a° + 35 Ha uncno #° + 31 + 1 ¢ 0CTATKOM ¢ IOMOILBIO NPaBHAa
AeNeHHA MHOTOUNEHA HA MHOTOWIEH «yIiioM» (M. § 8, . 8.1.6, petuedue sagaunm 293):
WHAR+ 3=t + 3P+ D)+ (7 + 20
Tak xak 3mech nenumoe #° + 41° + 3n v penvtens 1t + 3n* + | genates Ha d, TO M OcTa-
TOK n* + 21 neures Ha d,
Tenepb pazaenumM aenutens #' + 3n* + 1 Ha ocratok #° + 26 ¢ ocTaTKOM:
3+ =@+ 2mon+ (P + 1)
Mockonbky ynena #* + 3n* + | W n* + 2n genates Ha d, TO M HOBBII OcTaTOK #° + |
AeNIVTCS Ha d.
AHANOTHYHO pa3eNuM #° + 2z Ha n* + 1 ¢ ocTaTKOM:!
w+2n=m+ Dn+a
Tak kak #* + 2nu #® + | nenaTca Ha 4, TO M HOBBIt OCTATOK # AENMTCS Ha 4.
Haxkonew, pasneanm #2 + | Ha 1 ¢ OCTATKOM:
m+l=n-n+l.
Tak kax sgech #° + 1 M 1 DenATCa Ha d, TO M OCTATOK, pasHbi |, genutea na ¢, Ho ato
HeBO3MOXHO, NOCKOABKY, TI0 HAlEMY TPedMOAOKeHH0, d > 1. MEI NPUILIH K TPOTHBO-

PEIMID.
OcTaeTcs NpHHATB, YTo d= 1. A

472. Ha kakoe Y4CI0 ¥ [PH KAKMX HATYPAJBHBIX & COKPATUMB APOGH:

a}a“+¢:13—r112+a+1‘ )a“+6a’+15a2+18a+89
a—1 ’ a+6a+ 138+ 12a+3°

473°. TlycTh a u b — HaTypaibHbIE YUCTIA, £AS @ > b, M YUCNO @ Pa3deNieHo Ha YHCHo b

C OCTATKOM!
a=bg+r(0<r<bh).
Jokaxure, 4TO
HOA (a, &) = HOO (b, r).
4 Beenem ofo3naveHus:
HOA (a, by=4d, HOJM (b, r)=d,.

Tax Kak yMcAa @ U b nenarca Ha d|, TO U3 HCXORHOTO PABEHCTBA MOJYYaeM, YTO H OCTa-
TOK r ACIUTCA Ha d|. Torna o, ApnseTea obLuMM aenutesieM yncen bwur. Hod, — van-
Gonbpm i OOWMI ACTUTENb TEX XKE YHCENT; CIEI0BATENLHO, &, 2> d .
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Tak xaKk yucna b u r AENATCA Ha d,, TO U3 HCXOOHOTO PABCHCTBA U ¢ AETHTCA Ha d,. Tor-
na d, — oGluii nenTenb yiucea a U b. Ho d, Asnsgercd HauGOAbLIIHM ODLIMM AETHTEIEM
3TMX YHCEJ, 3HAYNT, d, > d,.

W3 nepaseHcTs d, 2 d, ud 2 d,n crepyet, uto d, = d,. A

Ha yreepxunesnm 3aaaqn 473 0CHOBAH Cleayroluii cnocod HaxoxneHsn Haubosbiue-
r'o obUIEro ACTIHTeN IBYX HATYPAABHHX YHCEN.

474°, TlycTh @ U b — HATYPATBHBIC YHCITA, @ > b, Pa3genuM ¢ Ha b ¢ OCTaTKOM; YHCIIO b
PasIeNiM Ha [IOAYYEHHEIA OCTATOK 7, C OCTATKOM; YHCIIO #, Pa3IEIHM Ha HOBBIH OCTAaTOK #,
€ OCTATKOM; 7, — Ha HOBBIA OCTAaTOK r, C OCTATKOM H T. 1. [IOKaXWTE, YTO TOTNA Harubobuiuit
ofiuguil deaumens yucen a u b pagen nocreoneMy 0CIMAmKy, OMAUMHOMY Ot HVAA.

A 3anulieM papeHCTBa, COOTBETCTBYIOLIME YCIOBHAM 3a0a4H:

a=bhg +r, (r,<H
b=rq,tn (r<n)
=gt (r,<nr)
rn -2 = .f'n -
rn—l = rnqni- "

[Noyemy MBI paHO KK MO3AHO NPUAEM K OCTATKY, paBHOMY HyN0? [ToToMy, 4TO OCTaT-
KM o0pasyloT YORBAWIUYIC NOCAEI0BATENLHOCTE LEIMX HEOTPULATEAEHEX
YHCcen

L S SR

a CNeNOBATENLHO, 3TOT Npoilect HMEET KOHELL
Tenept nofydaeM, ONb3YICh YIBEPKACHHEM 3ana4uu 473:
HO (a, by =HOO (b, r) = HOA (1,1} =.=HOH(r,_.r}=r,.
(Pasencreo HO/I (#, |, r,) = r OOBACHAETCA TEM, UTO, KAK BUIHO M3 TOCAELHENO MC-
XOAHOTO PABEHCTBA, YUCIIO 7, | IEAUTCH HA YMCIIO r,.) A
JoKa3aHHOE YTREPKICHHE M AACT CIIOCO0 HAXOXKACHHST HAWOONBILETO OOLUCTO JEH-
TeNs AByx uMcen. OH HasuiBacTCs areopumamom Egiauda, KOTODBIA M3MTOXHKA €70 B CBOEM
tpyne «Hadana». Anroputd EBKNMAa mpuMEHSETCS B TEX CIy4aqx, KOrda HaTYpaibHEIC
YHCIa ACBOJBHO BETMKH; €C/TH OHH HeGOoNMbIIHe, TyyLIe NPUMEHATE 06BYHBIH cocod — ¢
PA3NOXEHUEM UHUCEN Ha TIPOCThIE MHOKHTEIH.
C nomomsio anroputMa EBknnna Haiinem, HanpumMep, HauOoOIbILHA oOuIHi JeAnTeNb
yucest 9240 u 8568. Tlonyqaem:
9240 = 8568 - 1 + 672,
8268 =072-12 + 504,
672=>504"1+ 1868,
504 =168 -3,

Tak kak 3a1eck NOcIeAHHH OCTATOK, OTAHYHBINA OT HyAq, — 168, To HauGoabwWwHIi 06-
WK nenuTens yucen 9240 u 8568 papen 168,

475. [lone3yack anroputMoM EBKTHIA, HARMWTe HAHOONBILIKE OOLIHE ACTIMTEHM YHCET:

a) 248501 u 37961; 6) 936504 u 59976; B) 540540 1 962676.
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OcraHeBHMCH Ha NMpHMeHeHUM anroputva EBkanaa K peweHuio 3anay tvna 471 u
472, Ecnu NpUCMOTPETHCA K PELUIEHKNIO 3a8aui 471, TO B HeM MO CYLIECTBY UCTIOAb3YeTC
anroputv EBkuna.

476. TToab3yachk anropuT™OM EBK/IIIA, BLIICHHTE, HA KAKOE YMCIO M TTPH KaKMX Ha-
TYpPARLHBIX # COKPATAMBI IpODH:
2) 4’ + 7+ 4n+ 3. &) 28+ 3n+8n+ 1
40 + n ! 2t P+ I —dn+ 5
M+ 2 -2 =9 -7
3+ 2t + -7t —12n—8

B)

477*. Yemy paBeH HanGONbLIIMA OGLIME DENUTEND BCeX Hucen 772 + 8% (ne N)?
A O603HAYNM HanBoNbLUi O0IHA AEAUTEND BCEX TAKUX YHCen yepes 4. 3aMeHAn B
NAHHOH CyMMe 71 HAa 71 + |, moyyuaem cymmy 7" + 8% %3 xoTopad Takke TOTXKHa REIHThCA
Ha 4. Kpome Toro, yMHOXHM cymMmmy 7" %% + 87" ' Ha 7:
(7n+2+ 82n+ I} . 7= 7n+3 + 7 . 82n+l
Tenepb nmonywaem:
(?ﬂ+3 + 825+3):d
- (7n+3 + 7 . 82n+ I):d
87 1 (64 — 7)id.
Tak Kak d HeueTHo, To 57:d, OTKyIa d MOXeET NPUHUMATL 3HadeHus 1, 3, 19 u 57
Bce nm HadgesHbie sHAYcHESA & noaxoant? [Monoxmum B cymme 7772+ 82 1y = 1.
7P+ 8> =343 + 512 = §55,
a 855 menurcs Ha 57 (mposepbTe!). KpoMe TOro, U3 X072 pelieHHA BUAHO, YTO €CNTH CYMMa
772 4+ 8** | IpH HEKOTOPOM HATYPAILHOM # AEJIUTCA Ha 57, TO H IPH 3aMEHE 3TOTO # HA
# + 1 oHa genutes HA 57. CAenoBaTeNbHO, YKA3AHHAS CYMMA NPU MI0GOM HATYPATIBHOM A
JETTUTCS Ha 57.
{PakTHYECKH 30ECh NOKAIATENLCTEO [TPOBOAIIOCH METONOM MATEMATHYECKON HHAYK -
UMK — CM., Hanpumep, [18], § 14, . 14.7.)
OrgeT: 57. A

478*, Ilycte &, n, @ — HaTypanbHBIC YMCNA, TIPHYEM # HeMeTHO. JoKaxuTe, 4To HaH-
GOMBLIIN OGIMA NenuTens yucen a* + 1 1 a” — | paBed | nan 2.

479*. I1pH kaKOM HAUMEeHbINEM HATYPANLHOM ;1 Kaxaad us apodeii
5 6 7 24

"

N n+6 n+7 n+8 T n+25
HeCcOKpaTHmMa’
A TpeobpasyeM naHHBE ApoBH clenyoUnM ofpasom:
5 5 6 6 24 24

n+b6 (n+D+S n+7 (mF1)+6 T n+25 (n+1)+24
OTCIOIa BUIHO, YTO KAXKAAA U3 3THX Ipodeil HECOKPATHAMA TOIIA W TOABKO TOTAA, KOT-
JA YMCHI0 £ + | B3aMMHO MIPOCTO ¢ KaXabiM M3 umcen 5, 6, 7, ..., 24. Torna # + | B3aumMHO
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TPOCTO W € YKchamMu 25 (uHadye apoBu ¢ yucnuTeasmu 3, 10, 15, 20 cokpaTtumbl Ha 3), 26,
27 u 28. Moayuaercs, YTO HH OAHO U3 3Ha4eHMii ## + | oT 2 1o 28 He NMOAXCOUT. A BOT 3Ha-
yeHue 7 + | = 29 noxoauT, TaK Kak YHCA0 29 B3aWMHO MPOCTO ¢ KaXABIM H3 HATYPaAbHBIX
yucel oT 5 go 24. ClenosatebHO, HAMMEHbILEE 3HAYEHNE # paBHO 28,

Otger: 28. A

480*. Myctb g, a,, ..., a,, — HATYpaibHbIE YMCNA, CYMMa KOTODbIX paBHa 1001. Kakoe
HauBoNblllee 3HAYEHHE MOKET TPUHUMATE UX HAHOOALIINH ob1unit renuTe b?

11.2. 7-9
Teneptb 3aiiMeMca 3a0a4aMU HA HAuMeHbliee 00iee KpamHoe.

481. Kons 1 Mua urpator B Takywo urpy. Kaxobiii M3 HUX BLIOHpAeT NBa paziny-
HbIX HATYpAlbHbIX YHCIA, He npepocxomaiux 1000, ¥ HAXOMHT HX HaMMEHbIlIEe oBIlee
KpaTHOe. BLIMTpaBliiM CHHTAETCA TOT, Y KOTO HaWMeHbluee ofliee KpaTHOE OKa3alnoch
Gonbiwe. Koag BuGpan uncaa 666 1 999 1 noayuna Ux HauMeHbllee o0LIEE KPAaTHOE, PaB-
Hoe 333 - 2+ 3 = 1998. Mua swGpan uucia 750 n 1000, monyuun ux HauMeHbINge ofuge
KpatHoe, paBHoe 250 - 3 - 4 = 3000, u yrBepxaan, 4Te oHO camMoe B6oJibliioe, KaKoe TOMb-
KO MOXET GBITE. A KaK AYMaETe BHl — AAA KAaKHX JBYX PAa3TMYHEIX HATYPANBHEIX YHCEN B
npeaenax ot 1 xo 1000 ux HauMeHbUIee o0WIee KPaTHOE ABNACTCA HAMOONBUIAM M3 BCEX
BO3MOXHBIX?

482, Cpeny nepeniX CTA HAaTYPaNbHBIX YMCEN HAliANTe TPU PasNMYHBX YMCia, Hau-
MeHbLIEE 0OMIee KPATHOE KOTOPBIX HAMOObILEE H3 BCEX BO3IMOMHBIX.

483. Tpu Tennoxona 3axcnaT B MOPT MOCAE KaxA0ro peica. Ieppolit TENA0OX0A cOBEP-
waeT pekc 3a 4 IHA, BTOpoi — 3a 6, TpeTHit — 3a 9. OnHaXaBl OHM BCTPETHANCE B IOPTY
BCe BMecTe, Yepes Kakoe HaWMEHBLLICE YHCAO AHCH OHW CHOBA BCTPETATCA B NOPTY BCE
mecre?

484. Ha rpansax KyGHKOB HYXHO HanmucaTe OYKBBI pYCCKOrO andasuTa, 110 04HOH Ha
Kaxaod rpanu. Kakoe Haumensiiee yuca0 KyOMKOB HYXHO B3ATh A TOFO, YTO0LL Bee
33 Oykesl andasuTa GBIM HAaMTUCAHB! OIMHAKOBOE KONMYECTBO Pa3 M BCE rPaHU KyOHKOB
OblIM 3amoNHeH b ?

485. OTeu U CHIH WM N0 3aHECEHHOM CHEroM Aopore Apyr 3a ApyroM. JNMuHA mara
otua — 80 cm, cbiHa — 60 cM. Mx miark cosnanu 601 pa3, B TOM YMCAE B CAMOM HAYATE U B
KoHLUe nyTH. Kakoe paccTogHNE OHU nmpolunu?

& HaiineM paccTodgHde, KOTOpOE TPOLUIM OTEL W CHH OT OOHOTO COBNAACHUS Lia-
TOB 40 cJaeayowmwero. OHo paBHO HAHMeHBIIEMY o0LIeMy KpaTHOMY vHcea 80 u 60, T ¢,
240 cM = 2,4 M. 3HA4MT, BECh NYThb, KOTOPLIH OHU MPOIILIM, PaBeH

600-2,4M=1440M = 1 kM 440 M.

OtpeT: | kM 440 M. A
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486. JIBa 1IKONBHHKA BBIILIH OJHOBPEMEHHO W3 NMVHKTA A H OTIIPABHJIKCE APYT 3a
HNpyroM ne 3aHeceHHo# cHeroM tponuHke. Ilar onHOre U3 HUX paeeH 75 cM, IpyTOrQ —
65 cM. B nepshit pa3 ux waru coBnanu depes |18 ceX. mociie HAYATA ABHXEHHH, A TIOCIe
10 MMH. ABMKEHMS HX IIATH CORNMANH BNepBhLIc B NyHkTe B. Haiinure paccrosnue AB.

487. INokynaTedh xoTell KYNIKUTh ¥ IPOAABILMIbI BCE HMEIOUIMECH Y Hee Ailla U Crnpo-
CHJI, CKOJIBKO ¥ Hee aull. Ta OTBeTHAA, YTO HE MOMHMT, HO 3HACT, YTO €CAW AiLA pacKiId-
OBIBATE 1O 2, 3, 4, 5 WAK 6, TO Kaxabli pa3 B OCTATKE OCTAETCA OfiHO AMuo. Kakoe Hau-
MEHBILIee YUCAO AULL MOIIO GHITE ¥ NPOHABLIHIIE? _

£ BpeMEHHO OTIOXHM CAHO SHLUO B CTOpPOHY. YHCIO OCTABIIMXCA SUU PABHO HAH-
MEHELIEMY 0OLIeMY KpaTHOMY YHcen 2, 3, 4, 5 1 6, T. . 60. OcTanock 106aBUTE K 3TOMY
YuCay etle ONHO ANID.

OrseT: 61. A

488. HarypanbHoe yucno npu aelieHdd Ha 2, 3, 4, 5, 6 u 7 JACT B OCTATKE COOTRET-
cTeeHHo 1, 2, 3, 4, 5 v 6. Haiionure:
a) HaUMeHbllIee TAKOS YMcn0, 0) OOLIMil B TAKUX YHCEN.

489, HaiioWTe Tpex3HAYHOE YHCHO, €CTH OHO NMpH aedeHuK Ha 7, 11 ¥ 13 aaet cooT-
BETCTBEHHO OCTaTKH 5, % u 11.

490. HarypanmbHoe YuCIIO Py JejleHUA Ha 4, 5 1 6 JaeT B OCTATKE COOTBETCTBEHHO 3,
41 6, a Ha 7 penutca Ge3 octatka. Harawre:
a) HAaUMEHbLIEE TAKOE YACAO;  6) 00Ul B TAKHUX YHCEIT.

491, JokaxuTe, 4TO HaWMeHbLUEe 06IIee KPaTHOE MOOKIX ABYX MOCAS10BATENBHBIX
HaTYPaIbHBIX YHCEN PABHO MX TIPOH3BEAEHUIO.

492, Haiinnte HanMeHbLLIEE o0LIee KPATHOE HATYPAIRHBIX YHCEI # U # + 3,
£ OTBET 3aBHCHT OT TOTO, YEMY paseH HaHOONBILIMI O0LUKH IeHTeNL YHCeR s U 1+ 3.
OH pased |, ectu # He nenates Ha 3, M 3, ecav # penutes Ha 3 (oM. 3anauy 457).

1
OtseT: #(# + 3}, echn # He JeaAUTCA Ha 3, H gn(n + 3), eciu 1 genuTC HA 3. A

493. Hailnute HauMeHbllee ofllee KPATHOE HATYPARLHBLX YHCEN:
ayn,n+lun+2; 8)n,n+l . n+2un+l.

494, HaiiguTe BCE Mapkl HATYPaABEHBIX B3AUMHO NMPOCTHIX YHCEN, MEHEIIHX 225, Hau-
MeHbLUEee 00LIee KPaTHOE KOTOPRIX paBHO 225,

495. Hafaure BCe Maphl HATYPANBHBIX YHCET, €CITM MX CyMMa paBHa 60, 4 HAMMEHb-
mee ofinee KpaTHoe — 72,
A OBo3HAYMM UCKOMBIE UHCIIA Yepe3a u b.
Yucno 72 penurces Ha Kaxaoe W3 HUX. TTockonbky
72=8-9=2%.32,
TO Pa3NoKeHHE YMCET @ U b Ha IPOCTHIE MHOKUTENH CONEPXHT TONBKO ABOHKH H TPOHKH.
Tlpu 3TOM B pAMIOXKEHHAE OAHOTO U3 YMCET g H H YHCHO 2 BXOAWT B TPeThei cTeneHu, a B
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PasNOKEHHE IPYTOTQ — TOMBKO BO BTOPOI, TaK Kak cymma a + b = 60 aenurca Ha 4, HO He
genutca Ha 8. [To aHanoruyHoM NpUYHHE YHCIO 3 B pasfioXeHHE ONHOTC M3 YHCEN a K b
BXOJIMT BO BTOPOI CTEIECHH, 4 OPYTOTO — TOJBKO B MICPBO.
ITepebepeM BCE CYYaH.
i) Mycrs
a=2-3=72, p=2-3=]2
DTOT BAPHAHT HE OAXCANT, TAK KAK He BBITIOAHAETCH paBeHCcTBO @ + & = 60,
2) IMycte
a=2"-3=12, b=2-3¥=72
ITOT cayyaii Mo CYILECTRY COBIANAET C AEPBhIM.
3) Myets
a=2:3=24 p=2"-3=36.
A 31eCh yoI0BHeE @ + & = 60 BHIMoAHACTCA.
4) Iycte
a=2-3=36, b=2"-3=24,
BTOT BApPHAHT COBTMAJAET C TPETLUM.
OrBeT: 24 1 36, A

. 5
496. HafinuTe Bce mapbl HATYPAIBHEIX YUCEN, OTHOLICHHE KOTOPRIX PABHO 7 @ Hau-
MeHBIICE 00Liee KpaTHOE — 140,

497, Haiigute BCE Naps HATYpaNbHBIX YHMCEN, MPOM3IBEIEHHE KOTOPEIX paeHe 40, a
HaMMeHEllee o0llee KpaTHoe — 20.

498, Haiinure Bce maphl HaTYPAJAbHBIX YHCE, pa3HOCTh KOTOPRIX paBHA 60, a Hau-
MeHbIIee 0bLIEee KpaTHoe — 288.

11.3. 7-11

PaccMOTPUM codamecnibie 3a0aui wa sauboaviiuii obwuil deaumens 4 Haumeroliiee obuee
KPAHIHOE.

11.3.1. 7-9

499, Haiinute Bce mapsl HATYPAABHLIX YHCEeN, HAHOOMbIIHA OBIHIA NeAWTENE KOTO-
PHIX papeH 24, a HAUMEHELIEE o0lee KpaTHoe — 360,

£ OB03HAYAM UCKOMBEE YHCJIA YEpes @ H b.

Yucna 24 1 360 paznoxHm Ha NPOCTEHIE MEOXKHTEIH;

24=2-3, 360=2-3-5

CrenoBaTensHO, PA3IOKeHUA YHCEN g U & Ha IPOCTBIE MHOXHTENW COAEPXKAT TOIRKO
ABOHKH, TPOWKH ¥ MATEPKM, TpUYeM 2° = § BXOJUT B KAX/I0€ U3 YMcel a U b, 3 — B 0IHO
13 9MCesT BO BTOPOH CTENEHH, B APYTOe — B EPBOH, 5 — B 0AHO U3 3THX udcel. [lepedepem
BCE BOIMOXKHOCTH.
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1) MycTs

a=2.3=24, p=2"-35=360.
MMony4yaem yucna 24 u 360.
2) IMycTe

a=2-3¥=72, p=2"-3-5=120.
Mb! HawH yucna 72 u 120.

OueBHAHO, I3THM HCUEPTILIBAIOTCA BCE CAYYAH.
Otper: 241 360; 721 120. A

500. HafouTe BCe mapbl HATYPANABHEIX YHCEN, HAHOOABIWMWI 0OLIHE ASIHTENE KOTO-
PBIX paBeH 54, a HaMMEHBLIEE 0bBLIEE KpaTHoe — 324,

501. Hadigure Bee TPOHKM TAKMX MOMAPHO PAMTHYHBIX HATYPAALHBIX YHCEN, YTO HX
HauBoNbui oB1Mii AenuTrens paseH 30, a HauMeHsIee oblee kparHoe — 180

21
502. HaiinpTe HAUMEHEBIIYIO APOOE, TIPU ACJICHHMH KOTOPOI HA KaXayio v3 apobeii == %5

1
1 5 NMOAYIAIOTCA HATYPATIBHbBIC YUCA.

YCnoBUA 3Toi 3a1a4i CBOSOOPA3HLL: 34€Ch YIIOMHHAKIOTCH ABe npobH, OIHA U3 KOTO-
PBIX JENHTCA HA IPYTYD HALETO.

a
A O603HAYMM UCKOMYIO Apobb uyepes p TAEaH b — HATYpaibHBIE B3AMMHO ITPOCTBIC
yncaa. PazaenuM ee Ha Kaxaylo U3 JaHHBIX Apobeii,

a 21 ZSa a 14 _15a

» 25218 B15 14b
Tak Kak neayyeHHHIE ApoGU paBHB HATYPaNbHBIM YHCAaM, TO 25a nenutcs Ha 2154, a
154 Ha 14b. YYUTHIBAA, YTO UKCHA @ W b B3AUMHO TPOCTHI, MOIYIAEM:
a2l, 255,
a:ld, 154
Toraa yucino a ARIACTCA OBLIMM KPATHEIM quceﬂ 21 n 14, ayucno b — oBLMM AeaANTE-

eM ducen 25 u 15, Ho mockonexy HekoMas npoﬁb b JONXHA ObITh HAMMEHbINEH U3

BCEX BO3IMOMKHEIX, TO €¢ YHCAKTENL — HAMMEHBIUHIA, a 3HAaMEHATEh — HAUOQILIIHIA K3
BCEX BOIMOXHEIX. CﬂeIIOBaTGJIhHO

a=HOK (21, 14)=42, bh=HOA (25,15)=5

OreeT: % A

503, HaitauTe HaMMeHBIWYIO OpoOL, NPH ACACHHH KOTOPOH Ha KaxIyo U3 Apobei gz
28 25

165 M 731 MOYHAIOTCA HATYPANbHBIC SHCAR,

504. Haitnure nHauGonbinyw apobs, IpH ASA€HHH HA KOTOPYIO KaxXIoH U3 Apobeit
154 385 231

195° 156 " 130

NOTyHaloTCd HATYpAbHLIE YMCTTA.
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11.3.2, 10-11

505*%. Jokaxute, yTo ATA MOOLIX ABYX HAaTYpPadbHBIX MMCEN 4 W & NIPOU3BEACHHE UX
HaubonpLiero obilero AeNUTENA HAa HAMMeHElIee 00lilee KPAaTHOEC PABHO NPOH3BCICHHID
CaMMX YHCen:

HOM (a, b) - HOK (a, b) = ab.
A PasznoxuM uMcaa @ ¥ b Ha NPOCTEIE MHOKHTEH:
= 5" . g% . = O A
a_p|! p22 DN L b_P}:’ P;z P
rne Bee p, (k= 1, 2, ..., n) — pasnM4HbIE NPOCTHIE YHCAA, &, H 3, — Le/bie HEOTPHUATEb-
Heie. [Tpu 5TOM, eClM, HANIPHMED, NPOCTOE YHCIO p, BXOAHT B PAIIOXEHHE YHCAIA g, HO
HE BXOIMT B PAWIOKEHHES YHCAA f, NPHITMILEM K Pa3NoKeHHIO YHUCIa b CTEMmeHb pf = 1.
ITo ykaszaHHOH MPHYKHHE MOXKHO CYUTATE, YTO UHCTA ¢ M & HMEIOT OIHH U T¢ X€ TIPOCTHIC
AenuTenn (Ho, BocOL1E TOBOPA, B PAZHBIX CTEMEHAX).
O6o3HauuM GONbILEE H3 YHCEN @, U B, 4€PES C,, MEHbIUEE — 4epes ¢, Torna
qﬁﬁk =¢ td, (k=1,2,..n).

Teneps BCMIOMHUM TPAaBHId HAXOXKACHHWA HaubOJblIEro 0GILEr0 ASANTENA W HAU-

MEHBbILIErQ OOLIero KpaTHOro. bynem uMeTh:

HON (a, b)) =p! - p2-..- p*», HOK (a, by =p{ - pi*-... p2.

2 n?

[MepeMHOXHM 3T PABEHCTBA NMOYNECHHO!
HO/ (a, b) - HOK (a, b) = p° +d .pngﬂ’z -.”-prn-"dn =p?’| +#54 .p;fz .. pfn"’ﬁn.

| "
C ﬂpyl‘oﬁ CTOPOHEL, TEPEMHOXKAA PATIOXKECHHA IUTAYHCCNI A N b, MOMYYacM TO Ke CaMOe
BHIpPAXKECHHE:

ab=pi g gt

"

OTcio0a U CeayeT YTBEPKIEeHHE 3a1auu. A

506. BepHo 1M, 4To YTEEpPXIEHHE, aHANOTHYHOE YTBEPXKIEHH IO 3a0aun 505, cnipaBea-
JUBO aad moOeIX TpeX HaTypalbHBIX yicen? Ecaun sepHo, aokaxute. Ecaum HepepHo, no-
CTPOIHTE KOHTPTIPUMEP.

507. HailouTe BCE Maphbl HATYPAJIBHBIX YHCEN, IPOM3BEACHUE KOTOPLIX paBHO 108, a or-
HOLUEHHE HX HAWMEHBIIETO ODLLEre KPATHOTO K HANDOALIIEMY 00LeMy neauremno — 12.

508. BepHo fin, aro and AIeOLIX Tpex HATYPANBHEIX YHCEN g, b H ¢ UX NTPOH3BEIeHHS
NENWTCA HA POM3BEASHUE

HOO {a, b, c) - HOK (a, b, ¢)?

509*, JokaxHTe, 4To ANA MOGLIX HATYPAIbHBIX YHCEN d, & M ¢ CMIPABEIIMEBR] PaBeH-
CTBa:

a) HOM (a, b, ¢) - HOK {(ab, ac, bc) = abc;

6) HOM (ab, ac, bc) - HOK (a, b, ) = abc.
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§ 12. IlepecraHoBka H 3auepKuBalHe wugp
B HATYPAJIBHOM YHCIIe 6—11

HMurepatypa: [488], [52], [65], [835).

3anaun storo naparpada — 1o NO CYIIECTBY YKCAOBblE peGychl, TOXOKMeE HA Te, 4TO
o B § 3. CroeoBpaiue Takux 3a0a4 B TOM, YTO OIMH U3 ABYX KOMIIQHEHTOB ACHCTBUA
MTONYYAETCS U3 APYTOro ¢ MOMOIIBI0 TIEPECTAHOBKU WK 3aUePKUBAHUA LMD,

12.1. 7-9
CHa4asa pacCMOTPUM 330aUM Ha 3@4eprusanye yudp B HATYPaNbHOM YUCITe.

510. CymMa aBYX HATYpanbHEIX Yyice paBHa 1498, Ecau y 00HOTO H3 HUX 3a4epKHY TS
uMdpy eauHull, pABHYIO 2, TO MOAyuHTCs Bropoe ynueno. Hainure Bee Takue napsl MHCEN.

IMpuBeseM ABA pelIeHus 3a1a4u.

1) OuepuAHO, GoNbllIEe YHCIO YeTRIPEXIHAUHO, 4 MCHBILICE TPEX3HAYHO.,

TlpeacrasuuM 3Ty 3alady KAK 3ai1auy Ha BOCCTAHORICHHE 3aITHCH

k%]
ek

1498,

TI€ BTOPOE CNAraeMoe COBIAAAET ¢ TPEX3HAYHBIM YHCIOM, 00pa3s0BaHHEIM TPEMA [IEPBEI-
MM LHdpaMKu NePBOro CAAraeMoro.
INocnenoBaTenbHO NOAyYaeM:

62 362 41362
#+6 *36 136
1498 ~ 1498 T 1498

MBI HalnK o6a craraeMeix — 1362 1 136.
2) O603HauYHM MEHELIEe YHCTo Yepes x. Toraa Sonwiuee ynucno pasuo 10x + 2. Ioay-
YyaeM YPaBHCHHE, KOTOPOE JIErKO PeliaeTcs:
(10x+2) +x=1498, 1lx+2=1498, I1lx=1496, x=136.
Oteet: 13621 136. A

+
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B aanpHeiilleM Mpu pelleHuH 331a4 B 3aBUCUMOCTH OT 3a3a4i M OT BalIMX CKJIOHHO-
CTel MOXKHO BhIGpaTh peLeHHE MEPBOrC KA BTOPOro THIIA.

511. Pa3HocTh ABYX HAaTYPATXbHBIX 9rcen papHa 409, ECnu v 0AHOTO M3 HWX 3a4epK-
HYTE UH(pPY eAHHKLI, PaBHYIO 4, TO NOJAYYUTCH BTOpoe Yucio. HalauTe Bee Takue nmapsi
qucen.

512, CyMMa IBYX HATYpaNBHLIX UHCen paBua 2902, ECIH y 0AHOTO W3 HHX 3a4epKHYTE
nepByio UAdpY, TO MOAYYUTCA ApyToe uHeao. HalanTe Bee TakHe Napel YMCEN.

513. Cymma ABYX HaTYpaJkHBIX WHceJ paBHa 739. Ecnu B OIHOM H3 HHX 3a4EpKHYTh
MOCASAHIO LHDPY, TO MOAYIUTCA Apyroe YKHeao. HailauTe Bce Takue napsl YHCEN.

514. CyMMa TpeX HaTYPAIbHBIX uMces pasHa 229. Ecav B OQHOM W3 HUX 3a4EePKHYTH
nepeyo LUAPY, TC MOTYYHTCA BTOPOE YHCIO, a €CAM IOCAEAHICD, TO TpeThe. Haitaure Bee
TAKHE TPOHKH YHCEN.

515. Haiioute BCce HATYpaIbHBIC YMCAA, KOTOPHIE NMPH 3aYCPKUBAHHH NOCISAHEH
UHGPE YMEHBIIAKTCA B 14 pas.
A OB0o3HaYMM HCKoMoe YHeao yepes 10x + p, rae x — KOAUYeCTBO ASCATKOB YHCIA,
¥y — ero nocaeansa uugpa. Torna
10x+y=14x, y=4x,
Tak kax y — uMdpa, To M X — UMbpa, npHYeM He npeeocxoaanias 2. Monaraax =1, 2,

HAXOIHM, YTO COOTBETCTBEHHO y = 4, 8.
Orser: 14,28 A

516. B npy3HauHOM YKCIIE 3aUepKHYIM UH(PY, ¥ OHO YMeHblIMIOCE B 31 pa3. Kakyio
LHdpY B KakoM dncie 3auepkHynn? HailauTe Bee pelleHus.

517. B Tpex3HauHOM YHCAE 334€PKHYAH HUEQPY, U OHO YMEHbIIMIOCH B 7 pa3. Kakyio
wHbpy B KakoM uncae 3ayepkuyaun? HaliouTe Bee penienus,

518*%. CywecTByeT IM HATYPATIBHOE YHCNO, KOTOPOE OT 3auepKHUBaHUA NepBoii udphl
yMmenbinaerca: a) B 57; 6) s 58 pas?

A a) ObosnaynmM uekoMoe yucno yepes 10% - a + x, e & — warypansHoe, a — 3a-
yepKuBaeMas 1Mgpa YHMcaa, x — 4uchao, obpasoBaHHOE kX ero MocheaHMMH UHdpaMi.
Ionyuaem:

10-ga+x=57x, 10¢ a=56x.
Tak Kak npapas 4acTk noCHenHere paBeHCTBA AeTUTCA Ha 7, TO W JieBad ero 4acTh Ae-
JUTCA HA 7, T. €. a AeNUTCA Ha 7, oTKyaa a = 7. Toroa
10¢-7=356x, 10*=8x
Orciona 10 nenurca Ha 8, T. €. k > 3. Hanpumep, ecin k=3, To
1000 =8x, x=1235,
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a MCKOMOe YHCIO paBHO 7125, O0wnit ke sua Takux yucea — 712500...0, roe yncno Hynei
MOXET MPUHHMAaTh N00KIE LEIbIE HEQTPUIIATENLHEIC 3HAYCHMA,
6) I1pH Tex ke 0603HAYESHMSIX NOMYIACM:
10F-a+x=58x, 10F-a=57x
Ho nocnenHee papeHcTBO HEBOAMOXHO, MOCKOJIEKY €ro Npapas YacTh ACAHTCA Ha 19,

a fieBasl He DEeaUTCA.
OTBeT: 4) CYIecTBYET, Hanpumep, 7125; 6) He cywecTByeT.

519, CymiecTyeT JIM HATYPANLHOE YHCIIO, KOTOPOE TMPH 3aUEPKHUBAHME HECKOIBKHX
NOCAEAHHX eTo Hudp yMeHblaeTca: a) B 1999; 6)* s 2000 pas?

520. Haiionte Bce HATYPaIBHBIE YHCAA, OKAaHUYHBAKOIIKECA HA 91, KOTOPLIC MOC/IE BhI-
YEPKUBAHHA STHX UH(P YMEHBIIAIOTCA B UET0E YUCIO pa3.

521*. Cpeadsis undpa TpeX3HAYHOIO YHCaa — Hyab. Ecli 3Ty undpy 3a4epKHYTE, TO
YHCIO YMEHBIUHTCS B USAOE YHCAo paz. HaiouTe Bee TakKue YKCaa.

522* Hafiaute BCce Tpex3HAUHbLIE YHCIA, KOTOPBIE YMEHBIIAIOTCA B LEAoe YHCAC pa3
OT 3a4¢PKHBAHUA [TOCSIHEH (PRI

12.2, 6—9
IMepeiineM K 3a1a49aM HA NEPECMAHOBKY UUBP B HATYPATLHOM YHCE.

523. B TpexzHayHOM YHCE NMepeasd Ludpa pagHa 9. ECIIH €€ NEPEHECTH B KOHE YHC-
Jia, TO OHO YMEHBILUTCA Ha 216, HaiinuTe Bee TakWe uMcna.

524, ¥ Tpex3HaUHOTO YMCNA TOMEHSUTH MECTAMH JIBE NOCASAHNE UndPhI H CLOXIIN HO-
BO€ YUIO ¢ UCXOAHBIM. B pesynsrate nomyunnocs yncno 1187, Haliaure see Takde uncna.
A OB603HauYNM HCKOMOE YHCAo yepes abe. HYKHO BOCCTAHOBUTE 3aMUCE

ach
1187,

OTciona BHIHO, 4To ¢ = 5. 1nst HaxoxaeHWst UMD H U ¢ BHITTOJIHUM CIIOXEHUe:
(500 + 106+ ) + (500 + 10c + by= 1187, 1000+ 116+ 1lc=1187,
116+ le= 187, b+c=17.
W3 mocneaHero ypapHeHua b =9, c=8unu b=38,¢=9.
OrteeT; 598 wnu 589.

525. TpexaHauHOe YUCHO OKaHYHBaeTca uudpoit 3. Ecnu 3Ty uMdpy NepeHecTH B Ha-
Yano yucia, To HOBOE YHCIO ByneT Ha 1 OCJbLIE YTPOEHHOIO TIEPBOHAYAIBHOIO YHCHA.
Hariaure Bce Takue yucna.
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A Ternepb pacCMOTPMM 3a1auM, B KOTOPHIX MOCAENHAA nM(pa HATYPATLHOTO KA
MePEHOCHTCA HA NEPBOE MECTO MIH MepBas uudpa — HA noclenHee, M IPH 3TOM YMCI0
YBEJIMYHBAETCA B LE0€ YHCIO pa3. CHAuana HECKOABKO 337144 MEPBOro THIA.

526. llecTH3HauyHoe YHCNO OKAHYHMBAETCH Hdpoit 7. Ecau aTy KPPy MEPEHECTH B
Ha4YaIo YHCAa, TO OHO YREJIMYMTCA B S pa3. Yo 370 32 uncno?
A 3amauy MOXKHO PELLHTL ABYMS cNocodaMH.
1) BymeM pemath €€ KaK 32149y Ha BOCCTAHOBASHME 3aMMCH.
Kok k]
5

?*****,

[ NATH3HAYHBIE UHCAa, 0003HAYCHHBIC 3BE3N0YKAMMH, B NnepBoM MHOMHTENE H B ITPON3-
BedeHHH onHHakKoBb!. [TocnenoBarenbHO nonydyacMm:

(ST 85T w2857 42857 | 142857
75 - > - 5 - 5 - 75
Takins Tuwx85 Tex285 7%4285 714285,

HcxonHoe 4HCNO 0Ka3anoch paBHBIM 142857,

2) O603HaYHM HCKoMOE YHCNo Yepes 10x + 7, rae x — KONHMYECTRBO NECATKOBR B UHCIE.
[Tonyyaem ypaBHeHME

(10x+75=710° +x.
M3 Hero HaxonHM x, a 3aTeM BRIYHCTsAeM 10x + 7:
50x + 35 = 700000 + x, 4% = 699965,
x=14285, 10x+ 7=142857.
Oreet: 142857, A
Uncno 142857, xoTopoe NOJIYYHAOCE B OTBETE, YACTO BCTPEYACTCA TIPH PELICHUH TO-

no6HbIX 3a0a4. F3 HEro ¢ NOMOLLLIO NEPECTAHOBKU NOCAENHER LN(DPH HA MTEPBOE MECTO
NoCAenoBaTensHO HAX0OAHM NATE TAKHX IIECTH3HAYHBIX UYHCEM:

714285, 571428, 857142, 285714, 428371,
PaznoxeHue yucia 142857 Ha NpoCThie MHOXHMTENH HMEET CESAYIOIHHA BHA:
142857 =3%-11-13-37.

CIIE,[[OBEITC,T!]:HO, ATO HHCIIQ ASTHTCA HA 27. HO M BCE 3ANMHMCAHHLIE BBILLE IECTU3HAY-
HBIe Yucaa oenarca Ha 27, a Hekotopele — Ha 81. Uncno 142857 genutrca na 11, 13 u 37.
Ho ¥ octanbHble IIECTH3HAYHBIE yncaa aensatces Ha 11, 13 u 37! ([TpoeephTe MAK HaAKTE
yTBepKaeHue 3a0auy 256 us § 8.) Kpowme toro, eciu uncno 142857 ymHOXATE HA uncaa 2,
3,4, 54 6, To NOJIYYATCA COOTBETCTBEHHO YHCIA

285714, 428571, 571428, 714285, 857142
{mpoBepbTe!) — TE caMBIe MATH YHCEH, TOABKO 3AMMCAHHLIE B WHOM niopanke. Hakoweu,
142857 - 7 = 999999,

Cnepoparensho, 142857 — neofblyHOE YHCNO, 3aCNYKUBAKOLIEE BHUMAHUA. OHo ellte
HE paz HaM BCTPETHTCA.
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527. HaiiaMTe 1WeCcTU3HAYHOE YKHCIIO, KOTOPOE OXKaHuYMBaeTCa uudpoit 4 U mpu nepe-
HOCE 3TOH UMM PH Ha NepBOS MECTO YBEIHUKBAETCA B 4 pasa.

528. Haiinure HauMeHbIIEE HATYPAITEHOE YHCIO, KOTOPOE OKAHYKEBAETCA UUpoii 6 1
{IpU MePeHOCE 3TCH UNGPE B HAYANIO YBEAHYHWBAECTCH B 4 paza.

529, HarypaneHoe 4KCIo OKaHYHBaeTCA Uudpoit 8. Ecnu 31y 11py NepeMecTHTE Ha
TIePBOE MECTO, TO OHO YBENHYMBaeTcA B 8 pas. HalinuTte HaMMeHbLIee Takoe Ynco.

530. Haiioure HaMMeHbIES HATYPABHOS YHCIIO, KOTOPOS OKaHYUBACTCH IHpoii 3 ¥
OpH NepeHoce 3Toi Hudphl B HAYATO YHC/IA YBSINUYHBASTCA B 2 pasa.

531. HarypaneHoe yHcno HayuHaerces undpoii 4. Ecnn sTy nudpy nepeHecTy Ha no-
CJICIHEE MECTO, TO OHO YMEHBUIWTCA B 2 paza. Halinnte HauMeHblee TAKoe YU o,

Tenepb peliMM HECKONBKC 3324, CBA3aHHEBIX ¢ TEPEHOCOM NEPBOil LIUGPL] HATYPAIL-
HOTO YHCA HA MIOCAEIHEE MECTO MTPH YCIIOBMH, YTO YHCIO NOCNE TAKOM ollepaluu YBeau-
YUBACTCA (2 HE YMEHBIIAETCH, KaK B 3a0a4e 531) B uenoe YHCIo pas.

532. lectusHauHoe yHeIo HauvHaeTes 1dpoit 2. Ecnu 31y 1ndpy nepeMecTHTE Ha
TEoCHeAHee MECTO, TO YHCIO YBeauuHTed B 3 paza. Kakoe sTo uncino?
A PeituM 3anavy fByms cnocobamu.
1} BoccTaHOBHM 3aMuch:
Drkkrn

3

*****2‘

[Ae TATUIHAYHbIE YKrCaa, 0003HAYEHHEIE 3BE3I0YKAMY, Y IEPBOTO MHOXMTENA U ¥ TIPOU3-
peaeHud cosnanaiot. [ocneaoBaTebHO MOAYMAEM:

o 2erxd 2eexld 2714 L 2#5714 (285714
3 3 3 3 3
Py *x142 «x7142 x57142 — 857142

(ITpu 3TOM cHayana HaxoauM uMdpy 4 B MEPBOM MHOXKHTENE, @ 3aTEM CTABMM ¢¢ Ha
COOTBETCTRYIOLIES MECTO B MPOUIBEACHHH; CHAYaIa HAaXomuM LWdpy 1 B nepBoOM MHOXH-
TEJIE, 4 3aTEM CTaBHM €€ B MPOH3BEACHHE W T, .)

Monygunoce Yoo 285714,

2) OGo3HauMM HUCKOMOE YHCa0 uepes 200000 + x, tae x — 4yucno, obpa3oBaHHOE 1si-
THIO MOCAEAHUMH Ludpamu, Toroa

(200000 + x)3 = 10x + 2.

Orciona
x=R85714, 200000+ x=285714.
Ortper: 285714. A
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533. Haiinure IeCTH3HAYHOS YHCJIO, KOTOPOS HAYHHASTCA IHGPOA 1 1 ipH nepexHo-
c€ 3TOH LH@PBL HA MOCAEAHES MECTO YBEIMUWBAETCH BTPOE.

534. HarypansHoe uneno okaduupaetces undpoii 4. Ecnu nepsywo undpy uncaa nepe-
CTAaBHTDb HA MOCISAHEE MECTO, TO YHCIO YBETMYHTCA B 3 pasa. HainuTe HauMeHbIIEE TaKoe
yHCAO,

535*. HaiianTe BCe LIECTHIHAYHEIEC YHCMA, KOTOPEIE YBEAHYHBAKOTCA BTPOE NPH ITEpe-
CTAHOBKE NMepBOi UHQPBI YHCIa B KOHELL,

12.3. 9-11

Creayowias cepHs 3a1a4 — 3To TOXKE 34Ja4M Ha MePeCTAHORKY LIM(p B HATYPATLHOM
YHUCAE, HO B Dosee CoXKHONH CHTYaLKHH.

536*, NokakuTe, 4T0 He CYLESCTBYET ABYX-, TPEX-, YSThIPpEX- U MATHIHAMHLIX YHCEN,
KOTOPRIE MPH NEPECTAHOBKE MepBoit dpPLI YMCAA B KOHED YBEAHUHBAIOTCA B LIEN0E YKC-
Jo pa3s.

A PaccMOTPHUM TOALKO CNYYANH MATH3IHAYHOTO YHCA.

0603HaYMM MATH3HAYHOE YHCIIO Yepe3 abede, a HATYPANBHOE YHUCIO0, MOKA3LIBAIOILEE,
BO CKOJILKO pa3 BTOpOe YHCAO BOoMbILE HCXoAHOro, Yyepes k. Toraa

abede - k = bedea.
Monoxum ewe dede = x. Monyaaem:

(10000a + x) - k= 10x + a, 10000ka + kx = 10x + q,
10000ka — a = 10x — kx, a- (10000 — 1) =x- (10 — k).

NS pelueHUA NTOCIEOHErQ YPARHEHHA HallaeM HANOONBIWWA oOLUME DETHTENB YHUCE
10000k — 1 1 10 — &, [TycTh

HOI (10000k = 1, 10 = Kk) = 4.
Toraa 10000& — 1 nenurces Ha o, 10 — k neawted Ha &, orkyaa 100000 — 100004 genurca
Ha d. byaeM UMeTh:
{10000k — 1)d
(100000 — 10000k):d
99999:d '

Tak kak 2< k< 9,10 ] € 10— k< 8. CnepoBarensho, 10 — &k ¥ COOTBETCTREHHO 4 MOTYT
NMpPUHUMATE 3HaveHuns 1, 2, 3, 4, 5, 6, 7 u 8. Ho sHaueHus & = 2, 4, 5, 6, § ucknouanotes,
NOCKOABKY YHCA0 99999 AomkHO ACANTECA HA d, 3HaYeHKe d = 7 — TOXe Mo TOi ke npu-
yHe (npoeepete!). OcraoTed 3HaYeHHa 4 =1, 3, 9.

TMycre d=9. Torma

10-4k=9, k=1,
a 3HayeHHe k = | HCKITIuaeTes.
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[Mycte & = 3. Torna 10 — k paeHo 3 unu 6, a & — cooTBeTcTBeHHO 7 UK 4. B nepeoM
Cyyae 3aMHCaHHOE BIILE YPAaBHEHWE NMPHHUMAET BUIL

@ 69999 =3y, a-23333=1x
Ho nocnenxee paBeHCTBO HEBOIMOXKHO, TaK KAk MHCAO X 110 YCICBHIO YCTHIPEX3HAYHO,
Bo BTOPOM ciyuag nmoayyaem:
a+ 39999 =6x, a-13333=2.
Orcrofa undpa a — 4eTHas v paBHa o MeHEeWel Mepe 2. Ho toraa yucno x matu-
3HAYHO.
Hakonen, mycts 4 = 1. B 3T0M ciyyae H3 ypaBHEHMS BUAHO, 4TO X aenutcd Ha 10000k — 1,
a CeNOBAaTEebHO, TOXE MATHIHAYHO.
OcraeTcst IPUHATD, 4TC NMATH3IHAYHOrG YHCIA, KOTOROE [IPH NEPEHOCE TIEPBOH THDPE
4HCAA B KOHEL| VBEHYHBAETCH B UENOE YHCIO0 Pas, HE CYLUECTBYET. A

537*, HoKaxHTe, YTO He CYLIECTBYET OBYX-, TPEX-, YEThIpeX- H NATHIHAYHBIX YHCEN,
KOTOPEIE TIPH TIEPECTAHOBKE MocheIHeH LH(pbl YKCIA HA TIEPBOE MECTO YBENHYUBAIOTCH
B LIEJIOE YHCIO pas,

B 3amayax 526—529, B KOTOpBIX MPUMEHSLACH NepeHoC NocaeaHel uupbl HATYPATE-
HOTO YHCNa B HAYAIO, YWCIIO MOTJIO YBE/IWYWBATECA B PA3ZHOE YHCAO pa3: B 5, 4, 8, 2,
A BOT B 3aaavax 532—535, B KOTOPBIX HCTIONE30BANCS 00PATHEIH MEpeHOC — NepBoi M-
PHI HA MOCASAHES MECTO, YHCIO KaXAbli paz yBeTHUYMBANOCE TOABKO B 3 pasa. CnydafiHo
A 310? JapaiTe BLIACHUM.

538. CywecTByeT 1 HATYPANBHOE YHCAO, KOTOPOE TIPH MEPECTAHOBKE €r0 HAYANbHOH
uUHDPLL B KOHEN YBeNHUuBaeTes B 5, 6 unu § pas?

A Tleppas uudpa UCXOAHOTO YUCHA MOXET ObITh PaBHA TOABKO |, TAK KAK B MPOTHB-
HOM CNIY4a€e MPU ero YMHOXEHHH Ha 5, 6 MK 8 NONYYHMTCH YHLN0, ¥ KOTOPOTO KOJIHYECTBO
urp Ha 1 SoablIe, YeM Y HCXOTHOTO.

flycTb Npy nepenoce nepeoi nHdpLl YMCAA B KOHEIl OHO yBennuuBaercs B 5 pas. [To-
JTY4aeM 3aIUCh;

o e %
__ 3
sk k],

OnHako oHa HEBO3MOXHA, MOCKOABKY MOCIeAHAA HM(pa TAKOTO NPOU3BEAEHHA MO-
KeT OBITH paBHA TOJARKO 5 WK 0.

TouHo Tak Xe NMpH YMHOXKEHWH YKCAA Ha 6 WM 8 nmocieaHds uudpa nponibBeaeHHs
DOJIXHA OHITE YeTHOR.

OTBET: He CYLIECTRYET. A

539, Jokaxute, 4TO NPH NepeHOCE NEPBOi LIMGPE HATYPANBEHOTO YHCIIA Ha NOCAea-
HEee MECTO OHO HE MOXKET YBEIMYMUTLCA B 7 K 9 pas.
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540, JoxaxuTe, 4TO HE CYIMECTBYET HATYPANBHOTO YHCAA, KOTGPOE TIPH NMTEPEHOCE €TO
neproil LUdPH B KOHEL YBEMHYHBAETCA B 4 pa3a.

2 OueBHIHO, NepecTaBnaeMan LUPa 4 He MPEBOCXONUT 2 1 YeTHas, 3HAYNT, a = 2.

O0603HaYHM HexoaHoe gyucno uepes 2 - 107 + x, roe # — HATYpaibHOe, a X — YHCRo, 00-
pazoBaHHOE LHMPaMH, KOTOpbLIE CneayioT 3a uudgpoit 2. Yueno 2 - 10V +x  (n+ 1)-3HauHO;
TOCAA YHCIO X 3aMHCEIBAETCA He Donee yeM 7 uMdpaMu.

ITonyyaeM ypaBHEHHE:

2-10"+x)-4=10x+ 2.
Haitnem w3 Hero x:

8-10"+4x=10x+2, 6x=8-10"-2, x=%(4-10"—1)‘
Tak kak

%(4' 07— 1) > 107,

TO B (pOPMYNEe ANA X NpaBad yacTe (1 + 1)-3HayHa, a x — He Gonee yeM n-3Ha4YeH; cneaoea-
TETBHO, 3TO PABEHCTBO HEBO3IMOXHO. A

541. JokaxuTe, YTC HE CYLUSCTBYET HATYPANBHOTO YHUCTA, KOTOPQE MPH NMEPeCcTaHOB-
Ke €ro NMepeoi UHdpbl Ha MOCNEAHES MECTO YBEHYMBAETCS B 2 pasa.

Temnepr, nocne pelieHra 3aqay 538—541, MBI MOKEM OTBETUTb HA BONPOC, QOCTABNEH-
HbIit paHbine, [ToTy4NNoCcE, YTO eCTH APH NIEPEHOCEe MepBOi LUdPLI HATYPANLHOTO YHCAA
Ha nocneaHee MECTO YUCAO YREAHYHBAETCA B LE0e YUCAO pas, TO ITO LSI0S HUCI0 MOXET
OLITh PABHLIM HOA6K0 HIPEM.

542. B ueThIpex3HAYHOM YHCE NOCAEAHIOW LUM(PY NEPECTABHAN Ha NEPBOE MECTO.

11 .,
B pe3ynbTaTe OHO YBENHYHNOCE B ? pa3a. Hakioute Bce Takne udcna.

543. CyulecTBYET M IECTH3HAYHOE YHCIO, KOTOPOE YBEIMYUBAETCA B 6 pas, ecli TpH
TIEPBLIE €0 UNGPHI, HE MEHAS UX MOPAKA, EPECTABMTL B KOHEL yUcna?
A O603HAUUM HCKOMOE YUCno yepe3 abedef. Toraa

abedef - 6 = defabe.

IMonoxuM
abc=x, def=y.
YpapHeHUe NIPUHUMAET BHA
(1000x + yy - 6= 1000y + x.
YnpoCcTHM ero;
6000x + 6y = 1000y +x, 5999x =994y, 857x=142y.

Tak Kax uncia 857 1 142 B3aHMHO BPOCTHI, TG M3 TIOCIEAHETO YpaBHeHua x = 142, y = 857,
CnenoBaTeNbHO, IECTH3HAYHOE YMCAO DABHO

1000x + y = 142857,
OTBET: CYLIECTBYET M AMHCTBEHHO — 142857, A
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544, CylwecTBYET N WECTH3HAYHOE YHCIO, KOTOPOE TP MEPECTRIHOBKE TPEX &rg no-
CIegHUX Ludp B Hayano yicna 6e3 H3MEHEHNS HX NOPsSAKa YBeNMYHBaeTcs B 2 paza?

545%. MoxeT T4 YeTpIpeX3HaYHOe YHCIo NpH AepeHoce YUena, o6pa3oBaHHOTO ABYMA
ero nocaegHMMH udpaMu, B Hadato uucna 6e3 u3MeHeHWs UX MOPAAKA YBENUIHBATLCA
B 1IeJIoe UUCAO paz?

546. HaiiguTe BCe YeThIpeX3HAYHBIE YHCIA, KOTOPHIE TIPH TIepeHoce Yyucla, obpaso-
BAHHOTO ABYMSA €r0 MOCASAHUMH HMppPaMH, B HAYAR0 Yicna 6e3 M3MeHeHUA X MOPIIKa

YBEAHYHBAWTCA B ‘15 pa3id.

547*, HarvpanbHoe yucno HaukHaetTea ¢ 15. Ecan wneno 15 nepectaBuTh B KOHEL
YHCE, TO OHO YBENHYHBaeTCA B 5 pas. HalinuTe HAaMMeHbLIEE TAKOE YHCIIO.

12.4, 9-11

PaccMoTpuM 310a9u Ha ofpauienrbie viucad.

Ob6pawgennsim wiciom U1 1AHHOTO HATYPANBHOTO YUCIA, 3AMUCAHHOTO B JeCATHYHON
CHCTEME CYHCNEHHA H MMEIOLIETo Hoes 0AHON UHGPLL, HAZHBAETCA HATYPATTbHOE YHUCTIO
¢ TEMH X¢& LH(paMH, YTO H ¥ UCXOMHOIO YHCAE, HO MepecTaBleHHBIMH B 00paTHOM 110-
paIKe.

HanpuMep, 115 TpeX3HAYHOTO 9McNa abe obpalleHHBIM ABTAETCS YMCIo cha.

548. ¥ Tpex3HavyHOI'O YACAA HA@PHI PACIIONOKEHE! B TOPAAKE BO3PACTAHUA, NPHYEM
BTOpas Iuppa Gonplie Aepeoil BO CTONBKO Xe pas, BO CKONLKO Tpetba Ludpa Gonbie
BTOpoit. CyMMa 3TOTO 4HCna ¢ ero ofpateHHsIM — yiceao npocroe. HaiinMre Bee Takue
qyMcTa.

549°. Jokaxure, YTO PA3HOCTb MENTY HATYPANbHBIM YHUCAOM H ero 00paleHHbIM e~
AUTCAHA 9,

A HarypanbHoe YHCI0 APH AEAEHWH Ha 9 JaeT TOT Xe OCTATOK, YTO H CyMMa ero LHdp
(cM. yTBepXKAeHHe oflopHeii 3anaun 120 13 § 5). Ho y HaTypanbsHOTO 4Mcaa M ero obpa-
HIEHHOTO cyMMa MG p 0aHA K Ta Xe, IOITCMY Pa3HOCTh TAKHX YHCEN AENUTCA HA 9. A

550°. MycTe x — n-3HaTHOE gHCNO (1 > 1), X' — ero obpawenHoe. lokaxure, 4To:
a) eCMH # HEUETHO, TO Pa3HOCTE X — X' AeJuTea Ha 11;

©) ecl¥ # YeTHO, To cyMMa x + X" geanTca Ha 11.

£ a) TIyeTh # HEYETHO. '

3anHiILEM HCXOLHOE YHCIO X B BUIE 4,4,4,...4 . Torna nomydaem:

X—x=agaa.a a-—aa ..aa4a = _
=(a," 10" '+a, 10" +a, 10" +.+a_ -10+a)—

—fa, 10" "+a,_ 10+ ta, 10+, 10+4a) =
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_ . a—1 . . H—3 . 2. -3
=g (10" =D +a, 100 =) +a, 10° (10" - D +..
—a,_10-Q0 =) —a (10" = 1).

Tak Kak # HEYETHO, TO IOKAZATETH cTenmeHu # — 1, # — 3, — 5 WU T. A. yeTHul. Ho npu
yeTHOM & pasHocTb 10F — 1 mennTca Ha cymMMy OCHOBAHMIA cTenenn 10 + 1 =11 {cM. § 7,
TPETHA AEAMMOCTD), CAEAOBATEIBHO, M BCA CYMMa NeauTes Ha .

6) ITycTh # YeTHO.

CoctapuM CyMMY X + x' ¥ npeobpazveM ee. [IpH 3TOM MOAYMUTCA BHIPZXKEHHE, TIOXO-
K€€ Ha BBIpaXeHHe LTS PasHOCTH X — X', C TEM OTAHMHEM, YTO BCE CNAracMbie OYAYT HMETD
3HaK IUTIOC:

x+x'=a (107" + D +a, 10-Q0 7+ D+a - 107 (107" + 1) + ..
wta, 1010+ D +at (00 ).

TTocKoNBKY # 4eTHO, TO pasHOCTH # — |, # — 3, n — 5 ¥ T. 0. HedeTHbI. [TpKy HEYETHOM
k cymma 10f+ 1 nenuTes Ha CyMMy GCHOBAHHE cTenenH 10+ 1 = 11 (cM. § 7, BTOpas ae-
IHMOCTh). A

551. BepHo 1H, YTO pa3HOCTL: 2} KBAAPATOB; 6) KyOOB HATYpalbHOTO YHCA H €70 00-
PALLEHHOTO BCETAA AeNHUTCA HA 997

552, Haiiaute Bce YeTHIPEX3HAYHBIE YUCHA, KOTOPBIE B 9 pa3 Sonbiue cBoux obpalieH-
HbIX.

A O603HAYUM UCKOMOE YUCTO uepe3 abed. Toraa

abed =9 deba.

Oee uudpbl — d U @ MOXKHO HalTH cpasy. Tak Kak npousBeacHue 9 - deba — 4HCIO
YeThIpex3HayHoe, To uhdpa ¢ MoXeT ObITE paBHa Toabko |. Tak kax npouseeaeHue 9a
okaHuMBaetcsa uHppoit 4 = 1 (cM. nocheadue UHQPB KaXA0TO U3 YETHPEX3IHAYHBIX YH-
cel), Toa =19,

Yucno abed = bl AenUTCA Ha 9, MOITOMY CyMMa €ro UMgp AenuTca Ha 9:

(10 + b+ )9,

Orciogab+e=8um b+ c=17

Teneps BOCTIONB3YEMCH YTEEPXKASHUEM 3a0auM 550, yUMTHIBAA, 4TO KOIUYECTRBO LUtD
quCcna ghed METHO, CyMMa

abed + dcba
JoNkHa aenuthea Ha 11, TipeoBpasyem ee:
abed + deba =9 - deba + deba = 10 deba = 10 - 1¢ch9.
Torna aucno 1¢b9 nenures ua 11, To npU3HaKy AeTUMOCTH Ha 11 cymma
l1+b—c—9=b—-c—8§
fgenutcd Ha 11, CnejopateNbHO, b—c=8unu b — ¢ = -3,
ConocTaBUM 3HAYEHHA & + ¢ cO 3HaYeHUAMH b — c. JTOCKONBKY CyMMAa H PasHOCTh

ABYX LUENBIX YHCEN UMEIOT OAUHAKOBYIO YETHOCTE (CM. YTBEpXIeHUE 3a0auu 93 uz § 4), To
M3 YETHIPEX BO3MOXKHbBIX 30€Ch CYYaeB AOCTATOUYHO PACCMOTPETE ABA.
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1) CHcTeMa ypaBHEHWIH

b+ c=28,
b—c=8
umeeT peuieHie b=8, ¢ = 0.
2) CucreMa ypaBHEHUIH
b+e=17,
b—c=-3

UMeet pemenme b = 7, ¢ = 1{}, HO OHO HE TICAXOANT.
Otpet: 9801. A

553. CyuiecTBYeT AW H4eTHIPEX3HAYHOE YUCIO, KOTOPOE BOJIBILE CBOETO O0palleHHOrD,
a)B4; 6)B 3 paza?

554. MoxeT AW NATH3HAYHOE YUCIO GBITE B 9 pas GoakLIe CBOETo o6paueHHoro?

555. CywecTeyeT 1M MIECTU3HAYHOES YHCNO, KOTOpoe B 9 paz GoMblue CBOEro obpa-
IHEHHOTO?
[TpUCMOTPUMCA K OTBETAM B 3agauax 552, 554 u 355:

9801, 98901, 989901,

CA€ NPH NEPEXOAE OT YEThIPEX-, MATH- H WECTHIHAYHOrO YNCIa K eT0 o0paLlEHHOMY YHC-
JIO KaXAbiii pa3z yMeHblaeTcs B 9 pas. OTBETH MOXOXH ApPYT HA Apyra. BeposTHo, B cny-
4ae CEMHU3HAYHOTO H BOCBMH3HAYHOTO YHCAA OTBETH! B AHAMOrMUHEIX 3ana4ax — 9899901
¥ 98999901 (mposeprre!)} [Mo-BHANMOMY, NOAMEYEHHAS 3AKOHOMEPHOCTD TIPOAOJIKASTCA
Kak yroaHo aaneko. HHTepecHo, noyeMy GH 2T0?

HanmoMHuUM elle, YTo paHee MPpH peilieHUN 3a1ay 352 1 3533 13 § 8 GBLTO YCTRHOBAEHO,
4TQ HE CYILECTRYET ABY3HAYHBIX H TPEX3HAYHEIX YMCEN, KOTOPblE BoMbIle CBOMX 06panlieH-
HBIX B LIENOE YUCTIO pas.

556. Haiinure bce:
a) ABy3HauHble; G} TpeX3HauYHbIE; B) YSTHIPEX3HAUHbBIE
YHcNa, KoTopeie 6oabllle CBoHX 00paileHHEIX B 1, 2 pa3a.

557*, HailanTe Bce Takue TPeX3HAYHBIE UNCAA ¢ PAIHBIMH LH(PAMH, ¥ KOTOPBIX pas3-
HOCTB MEXAY 3THM YHCNOM U ero obpaieHHbIM — TPEX3HAYHOE YHCIO, COCTOALIEE U3 TEX
¥e Uudp, YTO U UCXOIHOE.



§ 13. IlocaeanHe uHGpbl HATYPANLHOIO YUCIA 7-9

Nureparypa: [3], [22], [485). [83].

3meck MBI 3aliMeMce 3a1a4aMH Ha QIIpEAen¢HHe NocaeaHHX 1.[1*1(1)]), OAHOH WNH He-
CKOJNBKHX, HaTYPanbHOMO YHCIA, 3a0aHHOIG HEKOTOPBIM CIIOCO0OM, — B BHIOE CTETIEHH
HATYPARBHOTO YHCA ¢ HATYPAJIBHBIM IIOKA3aTENEM, HNH CYMMHE, HWIH NMPOHU3BCACHHA HA-
TYPANBHBIX YHCEN.

558. Kakoii undpoii 0KaHYHBAETCA MPOU3BENSHHE:
3) BeEX HATYPAILHBIX uHcen oT 11 mo 19;

6) BCceX HEUETHBIX HATYPANEHEBIX YMcen oT 1 Ao 121;
B)3-13-23-33-43-53-63-73-83-93?

559, Kako# ungpoii okaHUMBaeTCs CyMMA!
A7+ + T+ AT
D4+ 4"+ A (me AY?

560. CKonepKo Hyleit Ha KOHLE TPOM3BeAeHUsA BCeX HATYPAIbHBIX yncen ot | ao 607?

A Tak Kak HYJIH B TIPOM3BEACHHW HATYpaNbHBIX YKCET 06Pa3yioTea MPH YMHOXKEHHH
IBOeK Ha MATEPKH, TO XENATENbHO 3HATh, CKOMBKO B PA3OXKESHUH FAHHOTC [POM3BEIE-
HM$1 HA TIPOCTBIE MHOXKUTENH ABOEK H NIATePOK. Ho MOCKONBKY B 3TOM Pa3NoKeHWH BOEK
6oMbile, YeM AATEPOK, TO ACCTATOUHO NOACUHTATE YUCIO [TATEPOK.

[Mpexae BCETO MATEPKH HMEIOTCA B Pa3NOXeHHNIX Ha MPOCThIE MHOXHUTENH ynce

5, 10, 15, 204, 25, 30, 35, 40, 45, 50, 55, 60.

Takmx uncen 2.

Kpome Toro, uMeeTced e no oaHol JONonHUTEAbHOH aaTepke B yHcnax 25 1 50,

Hroro nomyuaerca 14 narepok. [NosToMy Ha KOHIIE AAHHOTO IPOH3BENeHUA 14 Hynei.

Oteer: 14. &

561. CKoJBKO HyMei Ha KOHLIE Npon3BeaeHHA BCeX HATYPANLHBIX YHCEN:
a)or 1 no 100; &) ot | mo 325?

562. Ipu KaKoM HaUMeHBIIEM HATYPATLHOM 7 MPOH3BeaAeHHE BCeX HATYPAAbHBIX YH-
cen ot | A0 # OKAHYKBAETCA POBHO Ha 499 Hyneii?
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563°, a) JoKaxXHTe, UTO ecali HamypaaLhoe HHCio oKanusaemca yugpoi 5, mo ezo xead-
pam okaruueaemcs Ha 25.

6) HdokaxuTe, uTO 047 6038E0SHUA MAKO20 HUCAA 6 KEAGPam Jocmamouro YMHONCHMS
KOAHMeCHMEo €20 0ecamxos Ha Hucao, Boasliee 3mozo Koqudecmea Ha I, I RPUNNCAMbe K AQ-
AVHEHROMY RPOU3GedeHur0 25.

£ a) BozeMeM HaTypanbHOe YHCHIOo BHOA [0r + 5, rae 1 — KONMUYECTRO €10 IeCATKOB.
BozpeneM ero B KBagpar:

(107 + 5)* = 100n? + 100 + 25 = 100n(n + 1) + 25.

Tak Kak npousseaenye nin + 1) — KOMUUECTBO COTEH KBAAPATA, TO ABE IIOCNEIHUE ETO
udper 00pasyroT Yucao 23.

0) A teneps 00paTHM BHUMAHHE, 9T0 B MONYYEHHOMR (hOpMYNE KONMYECTBO COTEH KBa-
PaTa paBHO MPOH3BeACHHIO KOMHYECTEA 7 ACCATKOB OCHOBAHMA KBaapataHan + 1. A

564. Tloap3yack IpaBHIOM K3 3a0a4M 563 6), BHIUMCAHTE YCTHO:
a) 35 6)85% ) 195%

565, KpagpaTaMi KaKMX HATYPalTbHBIX YHCET ABAAIOTCA YHCA;
a)9025; ©6)13225; B)24025?

566°. HokaxuTe, YTC €CNH ¥ KBAAPATa HATYPAABHOTO MHCA MTOCAeaHAA LU Pa HEYET-
Ha, TO erc MPeanOCASAHsA UM pa YETHA.
4 BospMeM HatypanbHoe Yucio BHAa 10a + b, TAe @ — KONHYECTBO €T0 JECATKOR,
b — mocaennas uugpa. BospeneM ero B Keaapar:
(10a + Y = 100a* + 20ab +5*.
KoMHYeCcTBO NeCHTKOB STOTO KBAAPATA COCTABIACTCA M3 KOMHYECTBA AECATKOB YUCAA

20ab, paBHOro YeTHOMY YHCAY 2ab, M KOTHYECTBA IECATKOB YHCNa b7
Hudpa b no ycnosuio HeaetHa. Tpu b =1, 3, 5, 7, 9 co0TBETCTBEHHO MONYYAEM:

‘=1,9, 25,49, 81.
MocKonBKY UMCA0 AECATKOB 4UCA § 0KA3a0CH KKABIH Pa3 PABHLIM 4eTHOMY YHCTY,
To 0611ee KONHYECTBO AECATKOB KBanparta {10a + 5)* wetHo. Torna rno npH3HaKy IeIHMO-

CTH Ha 2 11ocaeIHAsA IMdpa 3TOTO KONMYECTBa HETHA, T. €. TIpeAnocieanan ukdpa Ksanpa-
ta (10ag + b)* yeTHa. &

567. HokaxuTe, YTO ¥ KBAOPaTa HATYPANBHOTO WHCAA TPOU3BEICHHE JBYX MOCNEAHUX
UHGp 1ETHO.

568, Moxer 11 KBaapaT HATYPaThHOIG YMCAA OKAHUMBATHCA HA!
aydl; ©61;, B39 nN69; mo65 e)26?

569°, JloKaXKHMTE, UTO HAMAA CIeReHs HAMYPAAbHOZ0 YHCAA OKAHYNGACCA MmOl XCe -
PO, 4MO U camo “ucao.,

A OB03HAYNM UCXOHOE HATYPAIBHOE YHCII0 Yepes ¢. Uncaa a M @° OKAHYMBAKOTCA
OIHO# U TO# Xe nUgpoi TOraa M TONMBLKO TONAA, KOTAA Pa3HOCTh & — @ AeNHTCA Ha 10,

(@® — a):10.
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To, YTo 2Ta pa3HOCT ASAUTCA Ha 2, O4EBUAHO: YUCHA @ M 0° UMEIOT OIHHAKOBYIO YeT-
HOCTB, MO3TOMY HX pa3HOCTb YETHA.

Ho pa3HocTb @° — g DenUTCA M Ha 5 Ha OCHOBaHWH YTBepXAeHH OTTOPHOH 3a0a4u 180
13 § 6. CnemopaTentbHO, OHa AeMUTCA Ha 10, A

VYTBepXACHHE 331a4H 569 MOXHO 0606mNTs. TaK KaK CTeneHb a° OKAHYUBAETCA TOM
Xe wHMpPOoid, 4To U 9Meo a, To:

a® okaHuuBaeTcs Tol Xe uudpoi, uTo 1 a’;

a’ — Toii Xe uMpoii, uTo u a’:

a* — 1ol Xe uudpoit, 4To N a*;

a’ — Toil e uHppOH, YTO M a°, T. e. Toi XKe UUPPON, UTO U &,

@' — 1ol xe Lu@poH, uTo H a°, T. e. Toit Ke LMbpoit, YTo U @*, U T. 1.

ChopMyarpyeM OBIINH pe3yLTaT.

Ecau v cmenenu a°, 20e a u 1 — HamypatbHeie Hucad, HoKazamens n umeem aud 4k + 1,
Sk + 2, 4k + 3uau 4k (k € N), mo @” oxanuueaemcn moii wee ughpoii, *Mo 1 COOMBEMCMEERND
a, a*, o’ unu o,

Jng npuMEHEHHS 3TOrO NMpaBWAa HYXHC MOKA3aTeNb CTelleHH # pasdeNuTh Ha 4 ¢
OCTATKOM F M HalTH MOCIEAHI0 UHGPY CTEMEHH o, eclH r # 0, H CTeneHH a*, ecnn r = 0,

Hanpumep, €cid HYXKHO HARTH TIOCAEOHIO LHbpy cTeneHn 7*', To mocne meaeHus
MOKA3aTeA cTeneHu Ha 4 ¢ ocTaTkoM: 91 =4 - 22 + 3, rony4daemM, YT MOCAEIHAA UHbpa
cTemely 7°' paBHa nocnenneit Ludpe creneHn 7, T. €. 3.

570. Haiiaute nocaeaHoio LMPpy cTeneHN:
a) 3%, 6)57'7; B)34'8,

571. Aenurca qu pasHocts 23Y — 477 ya 10?

572. Kaxoii undpoli oOKaHUMBAETCA THCTO
53% + 55% + 579 + 59°%7

573. CylnecTByoT MU TAKHE HATYPAJIBHBIE YHCNA @, b M ¢, YTO NecATHYHAs 3anHch
CYMMbI
a60 + bﬁﬂ + cﬁﬂ
oKaHyupaetca undpon 9?

574°, [okaxuTe, 4T0 KBaOpar ABY3HAYHOTO YHCIA ab (b # () okaHuUMBaeTCs Ha ab
TOJIBKO TOTAR, KOTAA ab paBHO 25 uiwm 76.

A Yucna x = ab n x* = ab? oKaHYHBAOTCA IBYMSA OHHHAKOBBIMH UM(PPaMH TOTA& H
TOMLKO TOTAA4, KOraAa WX pasHoCTs Aeanurtcea Ha 100;

(F —x)i100, x(x— 1):100.

JBa nocneaoBare bHLIX HATYPATLHBIX YHCTA X — 1 U X B3AMMHO MPOCTBL {CM. YTBEPX-
AeHHe OMOpHO#H 3apauM 454 u3z § 11), nosToMy uX npousBeaeHue AenuTcs Ha 100 anme
TOTAZ, KOIA OAHO W3 HHX AETUTCA Ha 23, a Apyroe — Ha 4. (HyXHO y4MTHIBATE, YTO 3TH
MHOXMHTEMH ABY3HAYHE], MO3TOMY HH ONMH U3 HUX He MOXeT geluTthbes Ha 100.)

PaccMoTpyM ABa cayvas.

Py ITycTh yHMeno x Aenantesa HA 25, ax — | Ha 4.
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H3 AepBoro yCIoBHSA HAXOAMM, 4T X € {25; 30; 75}, Ha 3THX 4kCeT BTOPOMY YCIOBHIO
VAORIETROPSET TONBKO 25.

2} Myere x genutes HA 4, a x — 1 HAa 25,

H3 gropore veiosHa MolydaeM, 4To (x — 1) € {25; 50; 75}, T e. x € {26; 51; 76}. TlepBo-
MY YCJIIOBHIO YIOBJIETBOPSET TONBKO 76. A

575. HaitavTe nse nocneanne UMbps creneHn 76%°.

576. BoccTaHOBUTE 3aITHCE:

ayAM X AM =TAM; ©6) TOH X OH =AHTOH,
roe Kaxaas 6yKea o3Ha4vaeT UHdpPY, OTMHAKOBBIE OYKBH 03HAYAIOT ONMHAKOBBIE LMQPHI,
PA3HBIC OYKBLH — PA3HBIC LHDPBHI.

577°. Hokaxute, 4T0 KBaAPAT TPEX3HAYHOTO YHcNa abe (¢ # 0) OKAHUMBAETCH Ha abe
TOJEKO TOTAA, KOTAa abe pasHO 623 uau 376.

578. K KakoMy TPeX3HAYHOMY YHCTY MOXHO TaK NPHIHACATE CIEBA TPH LUHPPEI, YTO
MONYIUTCS eTo KBanpat? HaitanTe Bee TAKMe YHCTA.

579. BoccraHoBUTE 33NIHCh, TIE KaXKaad OyKBa 03HadaeT unudpy, OIMHAKOBLIE OYKBL
O3HAYAIOT GIMHAKOBBIE UMGbPH, pa3Hbie OYVKBE — pa3HbIe LHQPLL

ay JIUK X JIHK = BYBJIUK; &) CYK X CYK = BAPCYK,;

B) KOT x KOT = BOPKOT:, 1) 'Ol x I'OJ = ®YTBO.

580. Hajiaure Bce Takue 9ncia abed (d = 0), 4To abed® oxanuuBaeTcs Ha abed.

581. HU3BecTHO, YTO YMCHO
B+ +nt+nneN)
He nenuteda Ha 10. Kakoit uudpoii okaHuMBaeTes aecaTHYHAA 3amMch dncna #? Haiioure
BCE 3HAYEHHA ITON LH(pPEL.

582. Uncno n* + 2n (n € N) oxanuupaerca unbdpoi 4. Haitinte Bee 3HayeHMA ero
npeanociaeanei LAGpeL.

A TlpuGaBUM K 00eHM YacTaM paBeHCTBA

m 4+ 2n=10g + 4,
r1e @ — KOJMYECTBO AECATKOB YHCna #’ + 21, mo
A+2n+1=10a+5 (n+1)2=10a+5.

OT1Ci002 BUIHO, YTO YHCIO 1 + 1 OKAHYMBAETCA Ha 5, a CNeAOBATeNbHO, €T0 KBAIpAT —

Ha 253 (cM, yTRepXKIeHHE 3a1a4H 563). Toraa uucio ¢ OKAHYHBASTCA Ha 2, T. ¢, Tipeanocen-

HAA UKDPa HCXOAHOTO YHCAa #°+ 2n paBHa 2.
Otser: 2. A

583. TlpousBeneHHe YETHIPEX MOCASNOBATE/LHBIX HEUSTHBIX HATYPANBHBIX YHCEN
okaHynBaetes uudpoit 9. Kakaa undpa y 3TOTe APOH3BEASHHA CTOUT Mepel AeBATKON?
Haiigute Bce ee 3HAYSHUA.
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584, HokaxuTe, YTO €C/IH NEPEMHOXUTEL BCe HATypanbHEIe YKicna ot 1 ao 2000, To no-
CleAnAA HeHYTEBad LHQpa TIPOU3BEAEHH ABIAETCA YETHOM.

585. Haliaute nocAeAH1010 HeHYIeRYIO WH(PY NPOHIBEAEHHS BCEX HATYPATbHBIX YH-
ces oT | ;o 40.

2 CHayana HaftneM NocaeaH1010 HeHyIeBy10 UNbpy Nponabeaerns 1 -2 - 3-...- 10, Ana
3TOro BLIOPOCHM M3 YNcia MHoxuTenel 10, 2 1 5. OcTaercs nponseeAeHNE

3-4-6-7-8+9,
KOTOPOE, KAK HeTPYIHO MOACYHTATb, OKAHYHMBAETCA UMppoit 8,
Tlo aHAAOTHYHOI NMPHYHHE ¥ KAXAOT0 U3 POH3BeAeHHIT

101213020, 2¢-22-23-.-30, 31-32:33-.-40
nocneanss ungpa, OTAMYHAsA OT HyAs, ecTh 8. Toraa mocneaHsas HeHyaeBas LMQpa BCEro
NAHHOTCQ NPOU3BEAeHUs COBNANAET ¢ NocnenHe il undpaoii uucna
88 8-8=8'=212=4096,
T. €. paBHa 6.
OtbeT: 6. A

586. HaiiauTe nocneaHiow HeHyleByio UHMpy NMpPOoM3BeOeHHS BCEX HATYpaNbHBIX

yucen:
a)or2510100; ©)or 1 oo 1998.

587. Haiiaure 1se nocneanne undpst crenenu: a) 7%;  6) 77

A Peuiim 6onee 00y K 3amauy. KaKWE 3HAYCHMA MOIYT NPHHHUMATL ABE No-
chneiHue uMdpet cTeneHd 7" npH HAaTYpanbHOM #7? TIpHaasaa # nocneaoBaTe/IbHO 3HAYE-
HHA 1, 2, 3,4, 5,6, ..., G¥IEM KKl pa3 HAXOAMTE ABE NocAeAHHe uHppLl 3TON cTeMme-
HH — JI0 TeX 1O, NOKa He HACTYMAT MoeTopeHus. ([Toaymaiite, moyeMy NOBTOPEHHS paHo
WM MO30HO HACTYIAT.) TTonydyuM Takyio Tabnauily.

n ] 2 3 4 b 6

HBe nocneanue undput 7° 07 49 43 (] 07 49

Crignopate/bHO, 3TH LM(PEL NOBTOPAIOTCS NPH YBEAW4EHHY 7 Ha 4, BooOle Ha 4k (k € V).

a) JIist HAXOXAEHHA ABYX MOCASAHUX UM cTerienn 7°° pasaenum 38 Ha 4 ¢ ocTaTKOM:
38=4-9+ 2, Torna nge nocaeaHue UHdRL 3TOH CTENEHH CORTIANAIOT C IBYMS TIOCNEAHH-
My UHdpaMH cTenedu 72 = 49, T. e. 00pa3yIoT YHCIo 49.

6) lns onpeneneHVa ABYX IIOCNEAHHX LNGP CTENEHH 77 pa3niendM oKasaTens crene-
HH, paBHBIit 77, Ha 4 ¢ ocTaTKOM, 3a€ech 3T0 caeaats TpyaHee. [Tonydaem:

P=@-1"=@-DHE-1D...8—1)=8k—-1=Bk—-4+3=42k-1)+3.
Toraa nee nocnenHWE HUGPLI ITOH CTENEHHU COBIIAAAIOT ¢ IBYMA MTOCIEAHHMH LIWppA-

MU CTeNeH: 7° = 343, T. &. cOCTABAMIOT Yucho 43.
Oreet: 2)49; 6) 43. A
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588. HafinnuTe npe mociaeaHHe UHPPLI CTENEHH:
a)9%; 6)4"; §)2"Y.

589, Haitnure yeTsipe nocaeaHue undpsl crenenn 5°%,

590. Iocneanue ase LGPl TeCATUUHON 321IHCH KBAApaTa HEKOTOPOI'0 HATYPAnBEHO-
ro YUcAa paBHbI M OTAMYHB OT HyNA., Kakue 310 undper? Hajfinure Bce pemnenna,

A KBagpat HATYpaTBHOTQ YUCIA MOXKET OKaHuuBateed tndpamu 0, 1, 4, 5, 6 uan 9.
Lndppa 0 B aaHHOM cnydae He nogxonuT. Torga KBapaT MOXeT OKAHYHMBATBCA Ha

11, 44, 55, 66, 99.

Ho crmyuau, korna KBaapaTt okaHuYMBaeTca Ha 11, 55 wid 99, HEBO3MOXHEI, TAK KakK
€CM NoCHeAHAs uuppa KBapaTa HATYPATHHOTO YHCIA HEUETH:, TO NPEATIOCAEIHAA ero
uHgbpa YeTHa (CM. OTTOPHYIO 3apagy 566). OTnanaet W ¢lydail, Koraa KBajpar OKAHYHBA-
€TCs Ha 66, TaK KaK Ha OCHOBAHWH TIPH3HAKOB AAMMOCTH HA 2 W 4 HaTypanbHOe YHCNo,
KOTOpOe OKAHUMBAeTCA Ha 66, AenUTCs HA 2, HO viKe He JeanTceq Ha 4.

Ocraetca papyaHT 44. To, 4T0 XBAZpaT HATYPANbHOTO YHCIIA MOKET OKAHYHBATECA HA
44, noxkasetpaeT npumep 12° = 144,

OTtBeT: 4 4. A

591. HafiguTe BCe ABY3HAYHBIE YKCIA, KBAAPAT KOTOPBIX OKAHYUBASTCA HA TPH OAU-
HAKOBbIe LiMPH, OTIHYHBLIE OT HYAS.

592*. HalinuTe BCe ABY3HAUHBIE YMCR, KYD KOTOPLIX OKAHUMBASTCA Ha 44.

593*, HaiiaHTe Kakyo-nHGO CTEMEHb YHCIA 2 ¢ HATYPATBHBIM HOKAZATEJIEM, KOTOpas
OK@HYHBAETCA TPEMSA ONHHAKOBBIMH LH(ppaMH.

A OB03HAYHM KOJIHYECTBC THICAY v uuca 2¢ (k € N) uepes x, a iudpy, KOTopas TPHXK-
Jbl BCTPEYaeTCa Ha KOHLIE 3TOro 4uena, — 4epez y. Toroa

2¢=1000x + yyy = 1000x + 111y.

Otcrona creayer, yto 2¢ > 1000, a Toraa k > 10. ITonyyaem, 4To B 3ToM paBeHcTBe 1000x

JenvTes Ha 8 M 2* penuTces Ha 8, 4 3HAYMT:
H1y8, p8=>y=8
Halte papeHCTBO IPMHUMAET B!
2¥=1000x + 888, 2**=125x+ 111,

TAE YHCAO X HEYETHO.

Mpu HeueTHOM x uncno 125x okanuuBaerca Ha 125, 375, 625 unu 875 (nposepsore!), a
CNCO0BATEABHO, CyMMa 125x + 111 cOOTBETCTBEHHO Ha

236, 486, 736, 986.

Teneps 3a039a CBOAUTCS K CNEAYIOUIEMY: HANTH X0TH Obl 0IHO HaTypansHoe k, npH
KOTopoM cTenenb 24 ~%, rie k 2 10, OKaHYMBAETCA Ha OQHO U3 YeThipeX MOCAEAHHX TpeX-
JHAMHBIX YHCE.
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Tak kak cTeneHb 2~ 0OKaHYMBASTCA Ha 6, TO MOKA3aTe b CTENEHU AeUTC Ha 4:
k—3=4a, k=4a+3,
rae a — HaTypanbHOE YHCIIO, HE MeHbIee 2,
[TpuMeHHM Nepedop no a.
1) Ilyetb @ = 2. Torna
k—3=4-2=8, 2%3=2=)56
Ho uncro 256 oTCYTCTBYET CPeaM 3AIIMCAHHBIX BHILIE TPEX3HAYHBIX YHCEN.
yMpua=3
k—3=12, 2¢-3=2"=4096,
4 3TOT BAPHAHT HAC TOXE He YCTPAUBAET.
AHAJOTHYHAS KapTHHA nonyyaetcanpua =4, 5,6,7u 8.
B yctea =9, Torna
k—-3=36, k=39, 2%7=2%
a 2% oxanuuBaercs Ha 736 (modyMaiTe, KaK 3T0 YCTAHOBHTD). Ynclo 736 uMeeTtca cpean

YETBIPEX TPEXZHAYHBIX YMCEN, CRENOBATENBHO, STOT CNyYail MOAXOAUT.
OtBeT: Hanpumep, 2*° oxaHuuBaercs Ha 888, A

594, JdoKaxure, YTO HUKAKAA CTENEHD YACTA 2 ¢ HATYPANBHBM [IOKa3aTeIeM He MO-
XET OKAHUYMBATLCA YETHIPEMS 0AHHAKOBHIMH LHPpaMHu.

595*, CylIeCcTBYCT JIW TPEX3HAYHOE YKCTO, KyG KOTOPOro 0KaHYWBaeTcs Ha Tpu ce-
MCPKH?
A OBo3HAYMM 3TO TPEX3HAYHOS YHCAO Yepes X. Toroa
x*=1000a + 777,
TIE @ — KOJIHYECTBO THCAY YHCIA X,
Tax kak x* okaH4MBaeTca Ludpoit 7, TO YKCIO0 X OKaHYKBaeTca LMdpoit 3: x = 10k + 3,
npuyeM Y4cho k Apy3HavyHo. [Tonyyaem:

(10k + 3)° = 1000a + 777, 10004 + 900k + 270k + 27 = 1000a + 777,

1004° + 90&% + 27k = 100a + 75.

OTclona BUIHO, YTO YHCAO & ASTHTCA HA 5.

MockoabKy TOraa B ACBO{i YaCTH MOCNENHENO paBEHCTRA caraemeie 1004 u 90k ne-
JIATCA Ha 23 W, KPOMe TOTO, MpaBas YacTh PABEHCTBA IEAHTCA HA 25, TO U k AeANTCa Ha 25:
k =125b, rne b — uudpa, He npepocxonawas 3. Monyyaem:

x=10k+ 3=250b+ 3.

PasbepeM TpH BO3ZMOXHOCTHU.

1} Iyers & = 1. Torna:

x=253, x*=253=16194277.

BTOT CAYYAi He MOAXOIMT, TAX KAK Ha KOHLIE YHCHa X° OKA3aluCh ABE, 4 HE TPHU CEMEDK.
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2) Tycts b = 2. CneposatelbHO,
x=1503, x=503"=117263527.
H 370T cnyyai He MOAXOAMT.
3) IIycts & = 3. Monyuaem:
x=753, x =753%=426957777.
A 3TOT BapHAaHT YIOBIESTBOPAET YCNOBUIO 3aJa4YM’ HA KOHLE YMCIa X° JaXE He TpH, a

YeThIpe CEMEPKH.
OTBET: CYLISCTBYET U eMMHCTBEHHO — 753, A

596. CyniecTByeT M ABY3ZHaYHOE YHCNO, Ky KOTOPOTO OKaHYMBaeTCA Ha 4327

597*. CyimecTBYET 1M TPEXIHAYHOE YHECRO, KYD KOTOPOTO OKAHUMBAETCA HA;
a) 1987; 6)1997?

598*, HainuTe Bee ABY3HAYHBIE YHCIA, MATAA CTEMEHD KOTOPBIX OKAHYHMBAETCA ABYMSA
O0AHHAKOBBMMH LHH(ppaMH.



§ 14. Crenenn ¢ HATYPANLHBIM NIOKA3ATEIEM 7-11

JIutepartypa: [8], [48®], [63], [74], [83].

3meck MBI BCTPETHMCH C 3a0aYaMH Ha CTCNECHH LIENBIX, ITaBHBIM 00pa3oM HATypaib-
HBIX YHCEJT ¢ HATYPATbLHEIMH IMOKA3aTeIIMH. TakHe 3aa9K YKe BCTpedanuch B KHHTE [ 18]
(cM, 3amavu 176—180 13 § 7). Bcrpevyaauch OHH U B IaHHOH KHHTE, QCOGEHHO B [MTOCASAHEM
§ 13, rae MX KOAMYECTBO COCTARBAACT OOnbLIe MONOBHHH. OoHAKO B NpeAbILYLIEM Mapa-
rpahe CTENEHW PACCMATPHBAHCE TONBKO € TaKOit CTOPOHE — HAXOXIEHHS OOHOHM WK
HECKONBKHX NMOCACAHHX MX LHGp. 30ech MBI MO3HAKOMHUMGS ¢ QOnee pazsHoOGpAIHBIMU
3a0349aMH Ha CTETEHH.

HazoreM mouroil cmeneHbio CTENEHD LEAOTO YHCAE C HATYPANBHBIM TOKA3ATENEM,
SonpwkM 1. B 4acTHOCTH, KBAAPaT K KyD LeNoro YHca OYAeM HA3bIBATL HOMHBIM Keaopa-
oM H MOodHbIM KyOOM.,

Yawe Bcero Mul O¥IeM MMETh IS0 € 3aAaYAMH HA TOUHBIE KBADATHL.

14.1. 7-9

599. Yepes nepeBHIo NpoXOOaT TpU aBTO0YCHEIX MApIIpyTa. HX HOMEpPA — Tpex3Ha4-
HBI& HHCHA, ABA0UIHECA TOUHBIMH KBANPATAMH, TIPHYEM BCE OHHU 3alHUCHBAIOTCA OAHH-
MH H TEMut Xe HHppamu. Kakie Homepa y aBTo6yCoB?

600. Uzuudp 1, 2, 3,4, 5, 6,7, 8, 9 coCTABLTE TPH TPEX3HAUHBIX YUCIIA, HCIIONB3YH
KaXayw UHGpY N0 OTHOMY pasy, Tak, YTo0b BCE OHH OB TOYHBIMH KBaJpaTaMu.

601. Ha uixyne xanutana Bpyurens «[loGena» (a notoM «benas) 6B YeThIpEx3Hay-
Hetit Homep. Homep 6bin mpumMeyareneH Tem, YTO ABMUICS TOYHEIM KBaapaToMm. Bo BpeMa
WTOPMa CMBUIO MEpBYIO LIKMGpPY, U HOMEP CTal TOYHHM KyOom. Bo BpeMd caenyolero
IITOPMa CMEBUIO CHERYIOIIYIO LMppY, H HOMEp CTal TOYHO YeTBEpTOi cTeneHbi0. KakoH
HOMED ObUI ¥ ILIXYHBI?

602. SBnaloTca W TOYHBIMM KBAApaTaMH YHcaa:
a)st: 65" B9y
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603. fApasgioTca NH TOYHBEIMMH KyGaMH YHCNA:
24" 647, 8™

604. HarypaneHoe uncno, Goaeluee |, ABASETCA OMHOBPEMEHHO TOYHBEIM KBAAPATOM,
TOYHBIM KyG0OM H TOYHOM MATO# cTeneHbio. Hallante HanMeHblIIee TAKOE YHCIO.

605. Ha kakoe HAMMEHLIIIEE HATYPAJBHOS YHCIO HYKHO YMHOXHUTE YHCHo 840 ana
TOrQ, YTo0Bl MONYYCHHOE YNCIO BBUTO TOMHBIM KBanpartom?

606. Ha kakoe HaMeHBILES HATYPANBHOE YHCAO HY.KHO YMHOXKUTEL YHCHo 1260 nua
TOro, YToOR NOAYYEHHOS NPOU3BEAeH e ObLU10 TOYHBIM KyOOoM?

607. CymMa ABY3HAYHOrO YHCHA M ¢ro o0pallieHHOro — TOYHHIH Keaapat. Hafioure
BCC TAKHE YHCNA.
(OnpengeneHue yncna, oOPaLIEHHOro AAHHOMY, ¢M. B § 12, . 12.4))
A CroxumM nBY3HAUYHOE YHCho ab ¢ ero o0palieHHBIM:
ab+ ba = (10a + b) + (106 + @) = 11(a + b).
Tak kak yucno 11{a + b} — TOUHBI KBaApaT, TO cyMMa g + b aenutcd Ha 11. Ho mo-
CKOMBbKY a W b aBRgtoTes uudpamu, To oHa pasHa 11: g+ =11,

Hanee HeTpyaHo nepebpaTh BCE BOMOXHDIE CTYUaH, CBA3AHHEIE C g U .
OrtBeT: 29, 38,47, 56, 65,74, 83,92. A

608. MoxeT JH pa3sHOCTB MEXAyY TPEX3HAYHBLIM YHCAOM C pasHbIMH HudpaMu 1 ero
00palIcHHEIM ObITE TOYHBIM KBAOPATOM?

609. MoryT 1m yncaa: a) abab; 6) abba OBITE TOUHBIMH CTEMEHAMMK?

610. HarypaibHoe YHCITO 3alIHCBIBAETCA € MOMOLIEBIO 10 [HeCTEPOK M HECKOABKHX HY-
JAeii. MoXeT KW 0HO OBITh TOMHOM CTeneHblo?

A Cymma andpp 3roro yuena papHa 60. Toraa Ha OCHOBAHHH NMPH3HAKOB IEAHMOCTH
Ha 3 ¥ Ha 9 YHCJI0 ASAMTCA Ha 3, HO He ASMUTCA YXe Ha 3° = 9. CnenosaTeNbHO, OHO He
ABAAETCA HY TOUHBIM KBAAPATOM, HH TOYHBIM KY60M, HM BOOGILE TOYHOM CTENEHbIO © Ka-
KMM-JTHDO HATYPAABHEIM TIOKA3ATEAEM, OONBLEHM 1.

OTBeT: HEe MOXET. A

611. MoXeT nu HATYPANbHOE YHCIO GBITh TOMHBIM KBAAPATOM, €CIH CYMMA ero Iudp
paeHa: a) 20; 6) 10?

A a) PaspennM yncno 20 Ha 3 ¢ octatkom: 20 =3+ 6 + 2. OcTatox oKazancs paBHBIM 2.
Torna 1 camo YHCAO IPH JeAeHHH HA 3 AAeT B OCTATKE 2 (CM. YTBEPXKNEHHE ONOPHOH 330344
120 u3 § 5). Ho xBagpar HaTypalbHOTO IHCNa NP AENCHHH Ha 3 HE MOXCT AaBaTh B OCTaT-
Ke 2 (cM. yTBepxIeHue 3anaun 163 u3 § 6), cnenoBaTenbHo, HATYPANEHOE YHCIO € CYMMOil
uMpp, papHOU 20, 6bITE TOYHBEIM KBAIPATOM HE MOXKET.

6) CymMma LHGbp TOYHOTO KBAAPATA MOXKeT OBbITh pasHa 10. TakoBo, HANpHMEp, YHCNO 64,

OTtBeT: a) He MOXeET; §) MOXeET. A
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612. Joxaxure, yto ynucno 7 - 10" + 4 HU MpH KAKOM HATYpPaNLHOM K He sABAAETCA
TOYHBIM KBAAPATOM.

613. HatypanbHoe YHC0 okanuupaetca Ha 316. MoXeT K 0HO GhiTh TOUHBIM KyGoM?

614°, lokaxxuTe, YTO TOYHHI KBAOpAT MpH ANCHHUW Ha 4 MOXST JapaTh B OCTaTKe
Tonbko 0 unu 1 (K, cnemoBatelbHO, HE MOXeT JABATh OCTATOK 2 WAH 3).

A B caMOM nene, ecnu HaTypaibHoe YHCI0 g YeTHO: a = 2k (k € N), To a* = 4k%, a ecan
¢ HeYeTHO ¢ = 2k — 1, To

a=Qk— 1) =4k -4k+1=4kk-1)+1. A

615. KakHe oCTATKH MOTYT IaBaTh HPH AeNCHHH Ha 4;
a) cyMMa; 0) pa3HOCTb ABYX TOMHBEIX KBAIPATOR?

616. MoxeT M BEITH TOUHBIM KBAIPATOM CYMMA KBaIpaToB:
a) aByx; 0) Tpex; B) YEThIPEX HEYETHLIX YHcen?

617, HdokaxuTe, YTO NMpPOH3BENEHHE YEThIPEX MOCNEMOBATENbHbIX HATYPATILHBIX YUH-
Ccefl, CIoXeHHoe ¢ 1, — TOUHBI KBaapar.

4 TIyCcTh HaWMeHbITIee K3 YeTHpex Yucen — a. TTonyyaem BhipaxeHHe

an+ Din+t 2+ 3H+ 1.

TlepeMHOXHM MHOXKWTEIH MOMAPHO: NMEPBLl — Ha YeTBEepTHI, a BTOpOil — Ha Tpe-

THii. Bynem umers:
an+ DD+ + 1= +30E +3n+2)+ 1.
Ecnu Tenepb 0603HauuTh #° + 31 uepes a, TO MONy4HM
ala+2)+1=a+2a+1=(a+1)’ A

618. Joxaxnte, MTO MPOHU3BEACHHE YETHPEX HATYPAABHBIX YHCET, M3 KOTOPBIX Kax-
noe crenyrollce 0oplle NMPeIbIIYLLETO Ha 2, CJIOXSHHOE ¢ 16, — TOYHBIH KBaIpar.

619. CymecTByeT MM TAKOS HATYPATBHOS A, UTO O — TOUHBIM KyG, & 87 — TOuHan
YeTBepTas CTeneHb?

620. Haiiznte HaHMeHBLIEE HATYPAABHOE YHCAO, KOTOPOE TIPH YMHOXEHWH Ha 2 ¢Ta-
HOBHTCA TOYHEIM KBAOPATOM, A MPH YMHOKEHHH HA 3 — TOYHBLIM KyGOM.

A MckoMoe uneno x aeantea Ha 2 uaM Ha 3. Tak Kak OHO ABAASTCA HAUMEHBILHMM U3
BCEX HATYPANBHBIX YHCEN, 06Aa4a0LIMX YKa3aHHEIMH CBOMCTBAMH, TO €TI0 pa3fioXKEHHE Ha
NPOCTBIE MHOXHTEAH COCTOMT TONM bK O H3 ABOEK W TPOEK:

x=2%-3 (keN, [eN).

[Mocne yMHOXEHHS YHCIA X HA 2 IONMyYaeTcs TOYHBA KBAApAT, 4 MOCHe YMHOXEHHS

Ha 3 — TOYUHHINA Ky0, NO3TOMY

=073 =g 3x=2--3"'=p,
rae ¢ u b — HatypaneHsie. Torna
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k+ 12, 12,

k3, I+ Di3.
HaitieM MUHHManbHbIE & W [, YIOBICTBOPAIOIIMNE STUM OTHOLIEHMAM IENUMOCTH:
k=3,1=2 Orcropax=2%3¥=72.
Oreer: 72, A

621. Haiinute HAMMEHELLIEE HATYPANBHOE YHCO, MOMOBHHA KOTOPOTO — TOYHLIA Ky0,
a TpeThA Y3CTh — TOYHBIH KRaapar.

622. HailinuTe HauMeHbLIEE HATYPATBHOE YMCAO, MONOBHHA KOTOPOTO — TOMHBIIA
KBaIpar, TPETEA YACTh — TOUHLIA Ky M MATAsA 4aCTh — TOUHAL [1ATas CTENEHb,

623. Hafinute BCe ABY3HAUHBIE MKHCAA, KBANPAT KOTOPBIX 3aTTMCHIBAETCH LIMPPAMH
0,2,3u 5.

624. Haiinnte Bce NATH3HAYHBIE YUCTA, ABAAIIMIKECS TOYHBIMH KBaJpaTaMi H 3allk-
CHIBAIOIIKECH TOIBKO paMu 2 1 5.

625. Habopuuk pacchinan YacTs HaGopa — HafOp MATH3HAYHOTO YHCIIa, ABNAKLLE-
rocs TOYHBIM KBAJAPATOM, 3aNKCHIBaIOIMMEH uudpamu 1, 2, 5, 5 n 6. Hajiavre Bce Takue
MATH3HAYHBIC YHCIA.

A W3 yRazaHHEIX UMbp TOYHBE KBAAPAT MOXET OKaH4YMBaThCA Ha 1, § wiH 6. Pac-
CMOTPHM BCE TPH CTy4as.

1) Iycts kBaspaT okanyMBaerca Ha 1.

Tak Kak npeanocnegHas HHgpa TOYHOTO KBAAPATa B STOM C/iyyae ALKHA OHTh YeT-
HOH (CM. YTBEpKICHHE OTIOPHOH 3a1a4i 566 13 § 13), To oHa pasHa 2 MU 6. CocTaBum BCe
BO3IMOXKHBIE 37eCh IIATH3HAMHEIEC YHCNA:

65521, 56521, 55621, 25561, 52561, 55261.

UncnoBas npoeepKa MoKasbIBAET, YTO HH OMHO W3 HUX HE ABASETCH TOYHBM KBAAPATOM.

2) IMycTs nocreansa Ungpa KBaapara paBHa 3.

Torga npeanocnenHsas ero uvoppa — 2 (CM. yrBepXIeHHe 3anaqad 563 us § 13). Flo-
NYy4aeM Yuena

15625, 16525, 61623, 56125, 61525, 65125,

M3 HHX TOYHBIM KBAPATOM ABASETCH TONBKO NepBoe: 15625 = 1252

3) Hycte nocnenHan Ludpa HCKOMOTO YKMCNa paBHA 6.

Torna yWCno nenUTCA He Toabko Ha 2, HO 1 Ha 4. CleaoBareibHo, HA OCHOBAHMH MPH-
3HaKa flemuMocTu Ha 4 ero npepnocneaHas Undpa — 1 wiu 5. CocraBuM Bee COOTBETCTBY-
10IHE YHCAa:

25516, 52516, 55216, 12556, 15256, 21556, 25156, 51256, 52156,

HH 0aHO 13 HUX He ABISIETCH TOYHBIM KBaAPATOM.
Otget: 15625 =125% A
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626. Ha natv uHIKax npoctaeieHo NMo oaHoi undpe: 0, 2, 4, 6 u 8. Orhepute U3
3THX QPHITEK YETHIPE K PACMIOAOKHUTE MX B P, YTOOBI MONYYUBINEECS YETHIPEXIHAYHOE
qHcro OBLTO TOYHBIM KBanpaToM. HaitauTe sce Takue uncna.

627. Haiiante Bce lIeCTH3HAUHEBIE YHCNA, ABIAIOIIHECHA TOYHEIMH MATBIMH CTEIe -
MM H 3anuchIBaloIMecs unpamn 1,2,3,3,7u 9.

628. HaiinnTe Takne Kakue-1H00 HaTYpaNbHBIE YHCTIA 4, § ¢, M d, 9T0 YUcTa
a@+p, @d+b+d, drP+i+d
ABJSAANUCE GBI TOUHLIMKH KBAIPATAMM,

629, Hokaxure, 4TO YHCAO
1998% + 19982~ 19997 + 19992
ABRACTCA TOYHDBIM KBAAPATOM.
A\ 3amenun 1998 Ha a v npeolpa3yeM Noayvawlleecs BEIPaXeHHE:
E+aa+1V+a+ 1= +a'+ 2P+ v+l + 20+ 1=
=a'+2d +3+2a+1=(@+a+ 1)
CnenopatenbHO, NAHHOE YHUCITO — KBagpaT uncaa 19982 + 1998 + 1 = 3994003. A

630. Jokaxute, 4TO YHCAO
1996 - 1998* — 1997 - 1995°
ABNACTCH TOUHBIM KyOOM.

631, Moxaxure, YTO HHKAKOM TOYHBII KBAaIpaT HENB3S 3alIMCATh ¢ MOMOLULIO POBHO
MATH PATHYHBIX LKGP OTHHAKOBO YeTHOCTH.

632. YeToipex3HaUHOE YHCAO — TOUMMI KBARPAT, NMPHYEM IOBE MEpPBHE ero UHGpH
ONMHAKOBEI M ABE MOCNEIHHE TOXE OMHHAKOBLL HaitauTe Bee Takue yncna.

633. Moxert nn npownssegeHue #{xn + 1) Npu KakoM-n1ul0 HATYPAALHOM 1 OBITh TOY-
HOI CTeneHbIo?

A JIOyeTHM, 4TO

n(n+ 1) =da",

rae & — HatypansHOS YHCNO, Gonbuiee 1, ¢ — uenoe. MoXHO OrpaHHIMTECH CIYYAEM,
KOrga ¢ — HaTypaibHoe (noayMaiTte, modemy).

JBa nocnenoBaTeABHBIX HATYPATBHBIX YHCHA # U 1 + | B3aUMHO MPOCTH (CM. YTREpX-
aeHue 3gaadu 454 y3 § 11), mo3TOMY 3aMHCAHHOES PaBEHCTBO BO3MOXHO TOABKQ TOTIA,
KOTIa KaXIo¢ W3 3THX YHCS — TOYHAA k-5 CTETNEHE.

n=p ntl=c,
rae b v ¢ — HaTypanbHbe. BoIuTeM M3 MOCHENHEro paBeHCTRa Meproe:
F—bp=1.

Ho nocneaHee paBeHCTBO HEBOIMOMXKHO HPH HATYPaNbHEIX &, c M &, Toe k> 1,
OTBeT: He MOXeET. &
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634. MOXeT TH NIPOH3BEICHHUE YETHPEX NOCNEI0BATENBHLIX HATYPATLHBIX YMCe] GbITh
TOUYHBIM KBaJpaTom?

635, Kaxoit TOYHBI KBAZDAT DABEH MPOM3BEACHHK) YETHIPEX AOCAER0BATEIbHBIX He-
YETHBIX YHcen?

£ O603HAYHM HAMMEHBIIEE W3 HEYETHBIX YHCen yepes a. Torna

mn+2(n+4)n+6)=a’,
rae @ — Uenoe YMHCRo, NnpuieM HevetHoe. {TpeofpasyeM JIEBYIO 4acTh 3TOTO YPABHEHNA,
YMHOXas NepBbliH MHOXKHTEAB HA YETBEPTHIH, 4 BTOPOH — HA TPETHIA:
@ +on)(pi+on+8)=4a’, (n+6n)?+8(+6n=d

JONOMHAM NEBYI0 YACTh MOCHSAHErO YPABHEHHM 10 TOYHOro kpanparta. Jns atoro kK
00eHM YacTsM ypaBHeHUs npubaBuM mo 16:

(R+on+8(+om+le=a+16, (n+6n+4y=a’+16,
(+én+4)P—at=16.

Koraa aBa TOuHBIX KBAAPATa OTANYAIOTCA Ha 16?7 ng OTBeTa Ha 3TOT BOIPOC BHIITH-
uieM MNOCAEA0BATENLHOCTE TOYHBIX KBAOPATOR, HAYKHaA ¢ (, 10 Tex nop, MoKa pa3HoCcTh
Jaxe coceAHHX KBAJPATOB He CTaHeT Gonklite 16:

0; 1;4;9; 16; 25; 36; 49; 64; 81.
Qrcroga BUOHO, YTO PAa3HOCTh ABYX TOYHBIX KBALPATOR paBHa 16 TOAbKO B ABYX CAY-
qasax:
l6=16-0=25-9.
Ho Tak Kak ¢ HEYETHO, TO MOAXOIUT JTHINE BTOPO BAPHAHT:
(B +6n+ 4P =25 a=9.
flonyyaem aBa ypaBHEHHS C 1t
w+én+4=5 nt+6n+4=-5.
Y nepBoro u3 HUX KOPHH HE LIENbIe, 8 W3 BROpOro HaXOauM, YTo # = —3,
Otmper:9=(=3)(-1)'1-3. A

636*. Haliaute Bce NATH3HAYHBIE MHCIA, KOTOPBIE SABAAKTCA TOYHBIMM KBaApaTamu
H OCTAIOTCH TOYHBIMH KBaIpaTaMH MpH 3aMepKHBAHHM MEPBOI, OBYX MEPBBIX WIH TpPex
MepBbIX LHDD.

A OB03HAYMM HCKOMOE YHCHO Yepes abede. Torma xkaxaoe U3 umcen

de, cde, bcde, abcde
€CTE TOMHLIA KBaIpar.

Uucna de v cde MOTYT GHITh OTHOBPEMEHHO TOUHBIMU KBAAPATAMM TOALKO APH de = 25,
Torza uudpa ¢ pasHa 2 Mk 6.

Yucno bede = be23 no nipaBuny BO3BENEHUS B KBAAPAT HATYPANLHEIX YHCEN, OKAHYH-
BaOIIHXCA LHppoit 5 (cMm. yTeepxaeHue 3agaum 563 6) u3 § 13), ABIAeTCA TOYHEIM KBa-
ApaToM TOFda M TONBKO TOTAA, KOTAA YMCIG BC PABHO APOM3BEASHMIO NBYX AOC/EN0Ba-
TENBHBIX HATYPANBHEIX YHCEH.
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Bo3bMeM ¢ = 2 M paccMOTPHM uucao 52. C noMousio nepeGopa no undpe b yeTa-
HABNHBAEM, 4TO YHCAO 52 PABHO MPOM3BEASHUIO IBYX MOCREIOBATEABHBIX HATYpANbHbLIX
yncennpu b=1(12=3-4),6=4(42=6-Tyub=7(72=8§-9).

TMoA0KHM ¢ = 6. AHATOTHYHBIM TYTEM YCTAHABIMBAEM, YTO YUCIO 56 paBHO TAKOMY
Xe NMPOU3BENEHHIO TONbKO Tpk b= 5 (56 = 7 - §).

MoaytaeM yeTrpe YeThIpex3HAYHBIX YHCTA:

1225, 4225, 7225, 35625,

ABNAIOUIMXCE TOYHBIMH KBagpaTaMi.
IMpHMEPHO TaK Xe, HO ITMHHEE HAXOAUTCH 1uibpa . Kaknoe H3 MATUIHAYHbIX YHCEN
al225, ad225, 47225, a5625
MOMKHO OBITh TOMHBIM KBaapaTom. 1A 3TOr0 Hakiaem UHOpPY ¢ Tak, YTOOM Kaxnoe M3
TPeX3HAYHBIX YUCEN

al2, a42, a7, a56

GRIIO PABHO HPOM3BENEHHIO ABYX NOCAEAOBATENEHEIX HATYPATBHEIX YHCEA. B nepBoM cay-
yae MOAXOAHT TONMBKO @ = § (812 = 28 - 29), Bo BropoM a = 3 (342 = 18 - 19), B TpeTbEM
a=2 ByetpeproMa=luna=7

Orteet: 81225, 34225, 27225, 15625, 75625, &

637*. YeThipex3HauHOE YUCAO ABAAETCA TOMHBIM KBaapaTtoM. Ecik oT8pocHTE ero no-
ClAenHIon UHGpY WK IBE NEPBRIC, TO MOAYYRIOTCA TAKXe TOUHBE KBagparel. HafiauTe Bee
TaKHe YHcha.

638*. HaiiauTte BCe TOUHbLIE CTEMEHW YMCAA 2, KOTOPbIE BCTPEYAKITCA Cpedn YHCen
pugabn +8{n=0,1,2,..).
A 3anHlIeM paBeHCTBO
2% =gp + 8.

TTpK KaKuX HATYPANLHBIX k CTEMeHb 2¢ MOXHO MPeACTABUTE B BHAE 61 + 87

BuIuHCAEHHA MOKA3BIBAIOT, YTO 3Ha4eHHA & = 3, 5, 7 moaxonsr, a 3HadeHna k = 2, 4,
6, 8 HET. 2TO HABOOHT HA MBICNB, UTO, BEPOATHO, BCE HEYETHLIE 3HAYeHHA K, HAYHHAA C 3,
YAOBAETBOPSIOT YCIOBHKD 3a0a4K, & BCE YeTHRIe — HeT. PaccMoTpHM ABa caydas.

1) MycTh &k HedeTHo: & = 2a + 1 (a € N). Buipasum W3 ypaBHeHUs # 4epes K.

H=6n+8, 6n=202-8, In=2"""_d=02%"_1)-3.
— 1 k—1 — ] 2a — ]- a
n—§(2 ~-1)—1 —3(2 ~1)—1 —5(4 -1

Tak kak pasHocTb 4° — 1 npu noGoM HaTypankHOM a JennTea Ha 3 (cM. § 7, nepeas ae-
JUMOCTB), TO TIpH 10GOM HeueTHOM & > 1 Takoe HATYPANBHOE A CYILECTBYET. ITO 3HAYHT,
YTO BCE HEYETHRIE &, Honbune |, moaXxodsT.

2) IlyeTe k yetHO: k = 22 (g € N). Torna nony4yaem:

W=6n+8, (FY=(6n+6)+2, (2V=32n+2)+2.
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Ho xeampar HaTypanbHOrQ YMcna nNpH JeN¢HWH Ha 3 He MOXET AaBaTk B OCTaTKe 2
(cM. yTBepxKneHue 3apauu 163 Uz § 5). [TonyueHHoe npoTUBOpeYHe MOKA3BIBAET, YTO BCe
4YETHBIE £ HE HOOXOAST.

OTBeT: CTENSHM YNCHA 2 ¢ MOGBM HEMEeTHBIM HATYpaNbHBIM NOKazaTeleM, GONb-
wum 1. A

639*, JokaxnTe, Y70 CyMMA KBAAPATOR TPEX MOCNEAOBATENbHEIX HATYPAAbHEIX YHCEN
HE MOXET OBITE TOUHEIM KyOOM.

640. HaliauTe Bce HaTypankHbIE #, APH KOTOPHIX YHCAA BHAA 611 + 3 ABAAIOTCA TOYHEL -
MM KBaJgpaTaMH.

641*. HaiianTe BCe HATYPAIBHLIE A, MPU KOTOPBIX YMCIA BAIA 1 — »n + 41 aenswTcs
TOYHBIMH KBaIpaTaMH.

14.2.
9-11

642. Bo dpaze
H BCE KXE OH HE [1PAB
Kaxaasg 6ykea 03Havaer UHdpy, O0IHHAKOBLIE 6yI§Bbl 03HAYaT OOUHAKOBHE LHMPE, pas-
HEle 6YKBbI — pasHbie Lo pe (THILE 6yKBR E M E 03HavaoT oaHy U TY Xe uudpy). Kpome
TOrG, KaxXI0e ¢OBO O3HAYaeT TOYHBIH XBaapaT. BoccraHobwuTe 3annce. Haitonre Bee pe-
LIeHWA.

643. TpeyrofbHUK UMeEET LIEALIE INTHHLI CTOPOH a, & 1 ¢, & INTMHA OHON U3 €r0 BbICOT
PaBHA CYMME AAHH ABYX Apyrux Beicot. Jokaxute, yTo uncho & + b + ¢ aBgeTCa Tou-
HBIM KBAPATOM.

A OBo3HAYHM JUIHHBI BHICOT TPEYrOAbHUKA Yepes i, /1, n fi,, rae i, — ANMHA HAH-
Gonpinel K3 BuicoT. [To dopmyne rmoanH TPEeyTONbHHUKA MOAYYAEM:

%ak, = %bh;,_ = %chp ah, = bh,=ch,.

Buipasnm oTcrona /1, u A,

Takkak h, =h, + h,, T0
h ==h +
Teneps OyieM UMETh:
aF+b+d=@+ b+ +2bc—ac—aby=(b+c—a) A

1=%+c; bc=ac + ab.

644. CyMMa Tpex LeABIX YUCeN a, & M ¢ paBHa HYNI0. JoKaXuTe, YTO YKCIO
2a* + 26" + 2
€CTh TOMHBIH KBaapar.
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645. Hokaxute, yto yucao 1000! + 6 He ABngeTca TOUHON CTENEHBD,

A Cymma 1000! + 6 nenutca Ha 2, Ho He AeauTcs Ha 2° = 4: Benb NepBOe ClaraeMoe
CYMMBbI nenuTea Ha 4, a Bropoe He aenutes. [To3Tomy cymma He aBAseTes TOYHOH crene-
HBIO HY ¢ KAKMM HATYPAJIbHBIM NOKA3aTeeM, OonbiuuM 1. A

646. spnserca nu cymma 30 + 40! TouHo# cTenensio?

647. Haiinvre Bce HATYpANbHBIE A, IPH KOTOPLIX YHCAO
+21+31 4+t

€CTh TOYHBI KBagpar.

648. HailinuTe BCe HAaTYpanabHBIE 7, TP KOTGPBIX YHUCO 2° + 65 — TOYHBIH KBaapart.
A PaceMOTpuM ABa cayyad.
1) Iycth # veTHO: 1 = 2k (k € N). Toroa

2% + 65 =4,
rae a — HatypanbHoe. [lonyyaem:
@’ —2%=65 (a+2%a—2")=65.
Korana npouszeeaeHne aAByX HaTYPaNbHBIX YUCen paBHO 657 MoryT GuiTh fIBE BOIMOX-
HOCTH:

a—2=1 a—2=35,

M3 atux cucTem ypapHeHt i Haxosum 2°, 3atem — k n nakonen n = 2k. IMonyuaem, yto
n=10unun=4.

2) TTyeTE # HEYETHO,

Torga creness 2¥ okaHymBaeTca UHMGPoi 2 win 8 (NpoBepsTe), a 3HAYWT, cymMma 2" +65 —
urdpoi 7 unn 3. Ho TounbIi KBanpaT He MOXET OKAHYHBATLCA Ha 7 HAM 3, NO3TOMY BCE
HEYETHBIE # HYXHO OTOPOCHTE.

Otger: 10, 4. A

{a+ 2 =65, - {a+2"= 13,

649. HajinuTe sce HaTypanbHble 2, IPH KOTOPBIX YHCAA:
a) 3" + 35, 6) 4" + 5; B) 8"+ 9, ry5 -3
SBIAIOTCA TOYHbIMM KBAAPATAMH.

650. Haiioute Bce HAaTypanbHBEE &, MPH KOTOPLIX YHCAO
X+8k+5
€CThL TOUHBIA KBaAparT.

A Tpoeepka MOKa3wIBaeT, YT 3HAUEHWE & = | HEe MONXQOuT, 3HaUeHHE & = 2 noaxo-
T, 3HadeHnsa K = 3, 4, 5, 6 He noaxoaar. [To-suayvMoMy, HHKaKoe & > 2 He YAOBETBOPIET
YCIOBHIO 3a1auu. JloKaxkeM Hallle NPeanoioXeHHUE,

TipeAnonoKUM, UTC CYLIECTEYET TAKOE & > 2, uTo uncao 2* + §& + 5 senseTcs TOMHBIM
KBaaApaToM. TaK Kak 3TO UHC/IQ HEYETHG, TO
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2+ 8k+5=(2a— 1),

roe ¢ — uenoe, [Monyvaem:
24+ 8k+5=4a"—4da+1, 2+8k+4=4dg(a-1).

B nocneaHeM papeHCTBE Npapas 4acTh ASAUTCA He TOJBKO HA 4, HO W Ha 8. Ho nesas
4acTh Ha § He ZeNHTCS, MOITOMY TaKOe PABEHCTBO HEBO3IMOXHO. Mbl NPUIILUIM K IPOTHBO-
peduo. CreaoBaTesJEHO, HH OAHO &k > 2 He obaanaet TpeGyeMbIM CBOHCTBOM.

OteeT; 2. A

651%*. Haiinure BCe HATYPAJBHBIC #, MPU KOTOPLIX YHCJIO
27+ ¥+ 4
ABAAETCH TOMHBIM KBAAPATOM.

652*, HokaxuTe, 4TO Cpeau uMcen
+d (neNKEN)

CONEPRUTCH DECKOHEMHOE MHEOXECTBO TOUHBIX KBAAPATOB,

A TlpeoOpasyeM naHHYIO CYMMY:;

2n + 4k _ 2n + 22k‘
IMyctb n > 2k. Nonyyaem:
7+ =gt PR ) =g,

TA¢ a — HaTypanbHOe,

Tak Kak B oceAHeM PABEHCTBE NPABAS YACTh — TOYUHBIA KBAAPAT W MHOXKUTEND 2% 13
JIEBOM YaCTH — TOYHBI KBAAPAT, TO M cyMMa 2"~ % + | — TouHBbIl kBaapaT:
-+ 1=p (BEN),
OTKYAa
r-k=p 1,

Ecnu uvcno b ve aenutea Ha 3, To pasdHocTe b7 — 1 aenwTca Ha 3 (CM. YTBepXIEHHE
3anaun 163 uz § 6), a 370 HeBO3MOXHO. CrefoBaATENBHO, b AETUTCA Ha 3,

Torna cymma 2"~ * + | genutcs Ha 9. 1o cnpaBeanuBso, HaNpuMep, mpu # — 2k =3
(BooOle npu i — 2k =3+ (2¢ + 1}, rae ¢ — uenoe HeoTpuuareasHoe). [Tonoxkum # — 26 =13,
orcrofan =2k + 3.

Cnenaem elle nposepky. [pu # = 2k + 3 nonyvaem:

2rf + 22!: = 22&'4-3 + 22.& = 22&' . (23 + l) =9‘ 22.& = (3 . 2!:)2‘
rae k — modoe HATYPATbHOE YHCIO. 34 cueT & U HAXOAMM BeCKOHEUHOE MHOXECTBO TOU-
HbIX KBAOPATOB. A

653. JokaxuTe, yTo Cpean ynucel:
ay 2" + 2% 6% 3" +3 (neN keN)
COHEPHKUTCH GECKOHEUHOE MHOXECTBO TOMHBIX KBAPATOB.
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654*. MeeTCs M Cpedu Ydcen BHaa
5+ 3 (neNkeN)
XoTH OBl OIUH TOYHBIH KBagpar?

655*, [IoKaxXHTE, YT Cpedd YHCE

aA2*+2" (keN, neNy 6)3¥F+3"+3 (keN,mecN, neh)
HMeeTcs 0ECKOHEYHOE MHOXECTBO TOYHBIX CTEREHEl ¢ JMI0ObIM AAHHBIM HATYPANbHBIM
nmokasaresiem p > 1.

656. Jlokaxure, 4YTO BCe WieHbl GecKOHeYHOH MocAen0BaATeNbHOCTH
16; 1156; 111556; 11115556; ...
ABNAKOTCS TOYHBIMH KBadpaTaMH.
A HpoeepuM 3T0 YTBEPAKIACHHE 1A YeTHIPEX TEPBLIX WIEHOB NOCAEAOBATENIbHOCTH:
16=42 1156=1234%, 111556=1334% 11115556 = 3334°.
JanmcaHHbIC PABCHCTBA HABOAAT Ha MBIC/E, YUTO NPH MIOO0OM HATYPANBHOM # CNpasei-
NUBO pABEHCTBO
n+1 ,_fﬂ n
111...155...56 = 333...34%
Jlns ApoBepkY Hallleit rumoTe3bl B AAHHOM CNyYae MOXKHO BBIMOMHUTE YMHOXEHHE
«CTONMOUKOM»:
>(333...334
333..334
1333...336
10000...02
100000...2
10...02
11...155535...56.

JoKaxuTe caMOCTOSTENBHG, YTO YUCAO MIATEPOK B MOAYYEHHOM NPOM3BEAEHUH PABHO
YUCNTY /1 TPOSK KAXIOT0 U3 COMHOXHUTENEH, a Y4MCo eAMHHU Ha | Gonbiie, &

-+

657. Jokaxure, 4To BCE YHCAA BHAA:
n n

—f—y e,
a) 100...0400..04 (n=0,1,2,..)
f_f'""\ f_f'""\
6)99.9800. 01 (n=0,1.2,..)
" "n—

e
B} 44..488..89 (neN)
ABNAKTCA TOUYHBIMKA KBAAPATAMH.

658. JoKaxure, 4YTO BCe WICHH BECKOHEYHOH NOCACAOBATCTEHOCTH
1331; 1030301; 1003003001;...
ABAAITCA TOYHBIMU KyDaMH.
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659, a) Mexay undpamy urcna 484 BcTapuau o » HyJeki (n € N). JokaxuTe, yTo no-
JNYYHIICA TOMHEIR KBAIparT.
6)* HailanTe Bece TpeX3HauHbIE Yucaa, o0aanariine TeM XKe CBOHCTBOM.

660*. Bce uMdpbl HEKOTOPOTO YETHPEX3HAYHOTO YHCAA, ABAAKNETOCA TOYHBIM KBa-
APaToOM, MOXHOQ YMEHBIIMTE HA OAHO W TO Xe HaTypalbHOE MMCNO, He Bonbliles HAMMEHb-
Wwei U3 ero uddp, TaK, YTO MOAYYHTCS YeThIPEX3HAMHOE YHCNO, TOXE ABNAIOUIEECS TOY-
HbIM KBajipaTom. HalinuTe Bce Takue yncna.

£ OUEBUAHO, OCHOBAHHS GOOHX KBAAPATOE ABY3HAYHBI.

OGo3HaYHM OCHOBAaHUE BTOPOTO, MEHLILIErD, KBAAPATA Yepes X, MEePBOTO — yepes y.
Uepes & 0003HA4MM HATYPANTbHOE YMCNO, HA KOTOPOE YMEHBIIEHA KAXIas U3 Liudp Mepeo-
ro keaapara. [Momyuyaem:

x* = abed = 1000a + 100b + 10c + d,
V={a+ kGt e+ d+ k) = 1000(a+ k) + 100(b+ k) + 10(c + k) + (d + k).
Bbl‘lTeM H3 BTOPOTO PABCHCTEA MEPEOC:
¥ == 1000k + 1004 + 10k + k= 11114,

Mockonsky 1111 = 11 - 101, To pasHocTh 3 — x* aeautca Ha 101. Ho 101 — uucno
MPOCTOe, @ YUCAA X M ¥ ABY3HAUHBI, MO3TOMY ¥ — x < 101. CaenosatensHo, Ha 101 geautcs
cymMma y -+ x.

o+ x):101.
Ho 3T0 BO3MOXHO TONBKO TOTAa, Koraa y + x = 101. Orcwona y = 101 — x. Bynem

MMeTh:
¥ —x*= (101 —x)* — x* = 101* — 202x.

Bo3bMeM paBeHCTBO
1017 =202 = 1111k

M COKpaTHM ero Ha 10]:
101 — 2x= 11k,

H3 nocaegHero paBeHCTBAa BUAHG, YTO & HedeTHO, [lepebepeM Bee HeueTHRIE 3HAME-
HUA Kk, MEHbBIIHE 9.
1) ycts £ = 1. Toraa

101 —2x=11, x=45, y=101-45=356.
2) Hyctes £ = 3. B 3T0M cayuae
101 - 2x=33, x=34, y=67.
3 Mycte £ = 5. Torna
101 = 2x =355, x=23.
Ho 370 3HaueHHe x HEBO3MOXHO, TAK KaK
237 =529 < 1000.
4) Mycte & = 7. 310 3HaUeHKE K HE NOIXOAMT, TAK KAK YHCIIO X IOTYUHTCA EIIE MEHD-
nie, 4YeM B TPETBEM CIyYac.
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Octanoch BO3BECTH HANACHHBIC HAMH 3HAYEHUA ¥ B KBAIPAT:
567=3136, 67" =4489.

Oreet: 3136, BCe unpbl HYXKHO YMEHbIIUTD Ha 1; 4489, Bce UMEPHI HYKHO YMEHEL-
WKNTb HA 3. A

661. 3anucany oaHy 3a APYroi 4YeThIpe NoclesoBaTeNbHbie LHMDH (B NOPALKE BO3-
PACTAHMS), 3aTeM TEPBbIE ABE NOMEHAIH MecTaMU. TTonydeHHOE YETHPEX3HAYHOE YHCIO
0Ka3an0ch TOUHHIM KBafpaTtoM. HallouTe Boe TakMe yncna,

662*, Ecay nepBy1o UHOPY YETHIPSX3HAMHOTO YHCNA, ARIAOUIEIOCcs TOUHbIM KBaAPa-
TOM, YMEHBILIUTbL HAa 3, 3 TOCNEAHIOKW YBEMMUUTh HA 3, TO MOAYYUTCH YEThIPEX3HAYHOE
YHCNO, KOTOPOE TAaKKE ABAAETCA TOYHBIM KBaapaTtoM. HalianTe Bee Takue yuca.

663. HailauTe Bce HATYpANbHBIE /2, TIPH KOTOPBIX YHCAO #? + 311 — TOUHBIH KBAApPAT.
A Tlpu HaTYPanbHOM A COPABEAJINBO HEPABEHCTBO!

(n+1Y¥ <nt+3n<(n+2)
(npoBepbre!). Ho Tak Kak uncna (n + 1) v (# + 2)° apasioTes AByMa GAuXal LI UM U

IPYT K ApyTY TOMHBIMH KBadpaTaMi, TO 1YHCNO at+ 3n OVAET TOUHBIM KBAAPATOM TOJABKO
TOrAa, KOraa neso¢ HEPaBCHCTBO NPCBPATHTCA B PABCHCTBO!

w+3n=n+1Y, #+3In=n+2n+1, n=1
Oteer: 1. A

Meron penrerns, KOTOpbiit Mbl TPUMEHUK B 3aa4e 663, HAZOBCM MemOOoM <GUAKHY.

664, Jlokaxure, YTO YHCIIO
1004 — 108 -3

HM TPH KAKOM HATYPATHHOM 1 HE ABAAETCA TOUHBIM KBAADATOM.

665. PazHoCTh ABYX HATYPATBHBIX YKCed paBHA 7, 4 UX NPOH3BEAeHHE — TOMHBIA KBa-
apar. HaiinuTe Bee Takue napsl Yucen.

666, JoKaxknTe, YTO NPOH3BSACHHE NMIOBIX TPEX MOCASAOBATENBHBIX HATYPATbHBIX
YHCEM HE ABMACTCA TOUHBIM KYGOM,

667*. CyuecTBYIOT 1M TAKHE HATYPANbHbIE YUCAA & U B, 1A KOTOPLIX yncia a® + b u
b + a TouHbIe KBAOPAaThHi?

A Tlyetb a 2 b. TIpuMeHMM METOI «BHAKH» IS YHCAA a° + b B TAKOH dopMe:

ad<ad+hsa+a<{at 1)V

Tak Kak 4ucno @’ + 5 0Ka3anoch 3aKaTbiM MEXAY NBYMs GUUXaMWNMU APYT K APYTY
TOYHBIMM KBaApaTaMi W 003 HePABEHCTBA 30eCh CTPOTHE, TO ITO YMCNO HE MOXeT ObITh
TOUHBIM KBaADATOM.

OTBeT: He CYWECTBYIOT. A
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668*. Haiimure Bce MapHl HATYPANBHBIX MHCEN @ W b, AAS KOTOPBIX Yncna a’ + 3b n
b’ + 3a ABNAOTCA TOUHBIMH KBAAPaTaMH.

669*, Halinute kakyw-nu6o 1000 nocnenoBaTenbHbIX HATYPATbHBIX YUCEN, CPEAM KO-
TOPBIX HET HU OOHOTO KBaApara.

670%. Umeerca GeckoHeuHad apudMeTHYECKaa NPOrpeccus, BCe YneHsl KOTOPOH Ha-
TypanbHble uucna. OaUH W3 HUX — TOYHBIH KBaapar. Jlokaxure, 4To MporpeccHs conep~
XKHT OECKOHEWHOE MHOKECTBO TOMHBIX KBAAPaTOB.

A O003HAYMM PA3HOCTbL apudMeTHuecKoil porpeccunt Yepes 4, a ee WwieH, ABado-
IMitca TOUHbIM KBAAPATOM, — uepe3 @’ (a € N). Torna mpu A0S 0M HaTypanbHoM #
ToayuaeM:

(a+ ndy =a* + 2and + n’d* = a* + d(2an + n*d).

Orciona clefyeT, 4To TOYHBLH KBaupat (g + ad)’ — uaeH NPOrpeccun, MOCKONLKY n-i

uneH apudMeTHUECKOit Nporpeccii (a,) BEIUHCAdeTCd NO GopMyne.

a=a tdn-1). &

671*. Haitnure Kakyio-nubo apudMETHYSCKYHD NPOTPECCHIO M3 YEThIPeX Pa3IMuHBIX
WICHOB, ABTAKMUWXCH TOUHBMH CTCIICHAMM.

672*. JJokaxHTe, 4TO CYMMa KBaApaToB HUKAKHX 1) mocnenoBaTenbHBIX HATYPANbHBIX
YUCEN HE ABMACTCA TOYHEIM KBaapaToM.

£ O6Go3Ha4YMM HavMeHBLIee M3 10 MOCNeNOBaTENBHBIX HATYPAJBHBIX YHCEN uepes
# — 4 (mpeanonarad, uto n > 4). Toraa HarGonbLIce K3 HUX pasHo # + 5. TNonyyaem:

(=4 +n=3Y+u=2Y+n-1 +a+nr+ 1Y+ @+ +{n+3)+
+(n+4P+H(n+ 5 =102+ 10n+85=52n + 20+ 17) = 52" + n+ 1) + 15).

CyMmMa B cKoBKaX AOKHA AeJUThCH HA 5. Ind 3Toro HyXHo, YTo6bl Ha 5 genuinace
cymma n? + n + 1. Ho 2Ta nocnenHasg cyMMa MOXET OKaHYMBATLCA TOALKO HHdpaMu 1, 3
unu 7 (npoeepsTe!) U, CNeAOBATEABHO, HA 5 HE NeMUTCS. A

673*, Haitnure Kakue-auGo 11 mocnenoBsaTe/IbHBIX HATYPANBHBIX YHCEN, CYMMA KBa-
IpaTOB KOTOPBIX €CTh TOYHBIA KBALPAT.



§ 15. CHCcTeMbl CUMCACHAA 8§-9

Jluteparypa: [3], [7], [27°], [511], [52], [61%], [74].

674. <Eii ObINO THICSYA CTO JIET,
OHna B CTO NepBHIit KJace Xoauna,
B noprdene no ¢TO KHUT HOCHTA —
Bce 310 npagna, a He Gpes.
Koraa, mung AecatkoM Hor,
OHa warana no popore,
3a Heit Bceraa 6exxan MICHOK
C 00HHM XBOCTOM, 3aTO CTOHOTHEA.
OHa NOBMAA KaXIblit 3BYK
CBOHMHM AECATHIO YIHAMY,
W aecath 3aropensix pyk
Ioptdens v NOROAOK ASPKATH.
H necatb TeMHO-CHHHX T1a3
PaccMaTpHBaii MUDP NPHBLIYHO...
Ho cTaHer Bee coBeeM OOLIMHBIM,

Korna noiiMere Hall paccKas».
(A. Cmapuros. «<Kpanr», No 8, 1978}

HTak, Bonpoc: Kak NOHEMATh 3TOT paccKas?

2 Haudem ¢ ¢ppasnl: «H aecats 3aropenbix pyk noprdens U NOBONOK aepxanis. Kak
MOKHO nBa NIpeaAMeTa — nopTdeNb U MOBOJOK — ASPKATh AecAThIO pyKaMu? [To-BHaAKMMO-
MY, «AECATh PYK» 03HAYAIOT nBe pykH.  3THM COrnacyeTcs W YHCHO HOT, M YUCIo YILeH, u
YUCAO 11a3 HEOOLIKHOBEHHOH AEBOYKU. 3HAYMT, 3[eCh ABE SMUHULBI 00PaZYIOT SANHUHLTY
CAEAYIOMETO pa3psaa — MonodHO TOMY, KaK B AECATHYHON CHCTEME CUMCIEHHA, KOTOPOH
MBI ¢ BAMU MONb3YeMCA, AECATh e[IMHK L COCTABMAIOT eAHHKUY CNelyIolEero pa3piaa — ne-
CATOK.

Hy a «CTo KHHUr», «CTOHOTHH IIEHOK», «CTO MEPBLII KJIACC», «ThIcAYa cTo neT»? B Ha-
el necaTHuHofl cuctemMe yucna 100, 101 1 1100 03HaYAIOT COOTBETCTBEHHO

109, 10°+1, 10°+10%
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A B 3a8a4¢, MOCKONBKY ABe €IHHUIIBI KaXI0TO paspana oGpa3yioT en1MHUNY Chenyio-
wero, 60aee BBICOKCOIO, paspala CNOBa «CTO», «CTO OAMH» M «ThICHYa CTO» O3HAYAIOT CO-
OTBETCTBEHHO

V=4, 2+1=4+1=5 2+272=8+4=12

BoT Tenepk BCE CTAHOBUTEA HA CBOM MECTA: AgBOYKe 12 IET, OHA XOAWT B NATHIA KNAacc,
HOCHT B NOPT(ene No YeThIPe KHATK U Y HEE YETBEPOHOTHI LEHOK.

Mbt CTORKHYAKCH 30eCh C CUCTEMOH CHNCIEHHS, B KOTOPOH IBe eAUHHUBI COCTABIAOT
eAuHHKULLY caefylolero paspsaga. Takaa cUcTeMa HA3KIBACTCA deouyHol.

OTBet: Bce YMCna NMpUBEIeHLl B JBOMIHON CHCTEME CUNCTEHUSA. A

Mbl ¢ BAMU HUCTIONB3YEM decAmunnyio ROSUUUOHKYO CUCTeMY cuncnedns. [Tovemy ne-
CATHMHYIO, ACHO W3 MPeAbLIYIUEro; P STOM YUCIO JECATh HAZBIBAETCA OCHOGAHUEM CH-
cTeMbl. [TO3MLHOHHYID — NOTOMY, YTO 3HAYCHNE KAXKAOH UWQPH 3aBUCHT OT €¢ MO 3 M -
U ¥ H, OT ee MECTa, KakK, cKaxeM, B unche 11 unu 111. A, HanpuMep, B PUMCKQi cucTeMe
cuucieHua B 3anvcH 11 wiu 111 Kaxaas eaMHHUA 03HAYAET OMHO M TO XKe YUCAO0, 4 MEXTy
SAMHULAMM NoOpasyMeBacTcs 3Hak cnoxedHusd — I + Tuan I + I + 1. Pumckas cuctema
CUMCNSCHHA — HEMO3UUMOHHAA (HO NecITHYHAS).

B MCTOpHMU YenOBeYeCTRa, B APEEHOCTH M B CPpeAHME BEKa, Y Pa3HbIX HAPOLOB BCTpe-
YAJTUCh PA3HBIE CUCTEMB CUMCNEHUS — C OCHOBaHMAMH 2, 5, 10, 12, 20 1 60 (oHU u Ha-
3BIBAIOTCA COOTBETCTBCHHO NBOUYMHOM, MATCPHYHON U T. 4.), NO3HUMOHHbIE WIH, FOpasfo
yare, HeNnQ3NUUOHHBIE,

B aecATUYHOH RO3MIMOHHOH CHCTEME CUHCASHHS 3aliCh

a,a,0,..2,_ 4

"
O3HAYAET CYMMY
a 10" +a, 10" 2+a 100+ +a - 10+a,
e a,, a4, a,, ..., a, — UADPLI, T. . uenbie yucna ot 0 10 9.

[MprMemM Teneps 3a ockosarue TOZUINOHHOM CUCTEMBI CIUCIEHNA 2060 HATYPANbHOE
yucao d, Gonblee 1. Luppamu 5Toll cucTeMbl Ha3oBeM BCe LIebie udcena ot 0 no 4 — 1.
CyMmy

a -d"'+a, - d" ta, d"+.ta _ dta
Oyaem KpaTKo 3alUChIBaTh CACAYIOIUMM 00pa3oM;

a

aa,..a,_a,.
H YUTATE: YHCIO alazay..a”_ ]ﬂ" MNMpH QCHOBAHHH d

HauBonee npocroii (m Haubonee ApeBHei ) SBIASTCA IBOHYHAS CHCTEMA CYHCICHHS,
TaK Kak B Hell Beero ase wugpsl — § 1 1, BClegcTBHe Yere ASHCTBHA Hal HaTYPAJTBHBIMH
YHCAAMH TPOU3BOIATCS OveHb OBIcTpO. He cinyyaiiHo B 3MEKTPOHHBIX BHYUCAHTENbHEIX
MaLHHaxX O0BMHO HCMOMB3YETCA ABONYHAA CHCTEMA CYUCTEHHA.

Kak nepesecTit HaTYPATEHOES YHCAO M3 HEASCATHYHOH CUCTEMbl CMHCACHHA B I¢ca-

TUUHYH? DaKTHYECKH MBI YK€ OTBETHJIH Ha 3TOT Bonpoc. Hanpumep:
HOIWL=1"2+1-240-22+1-22+0-2+1=32+16+4+1=53,
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2134, =2-8+1-8+3-8+4=2-512+64 + 24 +4=1116.

{OGpaTHTe BHUMAHUE, YTO €CAH UNCIO 3aMUCAHO, CKAKEM, B BOCBMHPHYHOH CHCTEME
CUUC/TEHHSA, TO BCe UHGPB! 10TXHBbE OBITH MEHEILE 8.)

A KakK BHNOJAHUTL 00paTHBIH NepeBod — W3 ACCATHYHONA CHCTEMEL CYMCIACHHWA B AaH-
HY HenecATHYHYIO? Ha Tako# Borpoc MBI OTBEYATh He OYAeM, MOCKOABKY 31ECh 3TO Mano
noHanobuTea. Yntarens MoXeT HAHTH pa3sBepPHYTBIH OTBET HAa NOCTABICHHBH BOMPOC, Ha-
npuMeD, B KHHTax [3] unw [27].

HakoHel, MOCMOTPHM, KaK MPON3IBOIATCS AeHCTBHUA Had HATYPANTbHLIMH YHCIAMU B
CHCTEMAX CYMCNEHH, OTIHYHLIX OT AeCATHYHOH. DTO neNaeTcd NPHMEPHO TAK K, KaK U B
aecaTHYHOM cHeTeMe. [TyeTh HYXHO CAOKUTD, cKaXeM, YMcna 3546 1 6345 B ceMUPUYHON

CHCTCME, HOJ]Y'-[&CMI
3546,

6343,
13224
Mpu cnoxeHny Uudp, HANMPUMER, B NOCAEAHEM CTOAGUE CKiIaabBacM 6 M 5, Kak B
JecATHYHOM cucTeme, 6 + 5 = 11, 3atem 11 MBICNEHHO NPEACTARTAEM KaK 7 + 4, ungpy 4
NUIIEM B TOM XK€ CTOI0LE, a BMeCTO 7 100aBIseM | B npeabtaywiem cronbue, T. . B Gonee
BBHICOKOM pa3spaae, Tak Kak 11 =14, U1 4.

-+

675. ¥V yunTeass MaTEMaTHKK CPOCHAN, CKONBLKO YEI0BEK YUACTBOBAIO B IHKOABLHOM
MareMaTHyeckoi onumMnyuane. OH OTBeTUA: «66 MATBYMKOB M 12 nepodek, a Beero 100 ye-
JIOBEK»,

OYEBMAHO, 3TH YUCNOBbIE JAHHEIE NPHBEAEHB B HEAECATHMHON CHCTEME CUHCIEHHS.
B kakoif umento?

676. B bymarax ogHoro yynaka-mateMaTHKa Oblna HalimeHa ero aproGuorpacus. Bor
ee Hadano: «f okoHuun yHusepeurer B Bo3pacte 44 neT. Yepes Hekoropoe Bpems, 100-
JETHUM MOJOABIM YeNOBEKOM, A XeHWIca Ha 34-neTHei aeBynike. HesHaunTennHas pas-
HHLla B Bo3pacTe — 8cero 11 net — GnaronpusTCTBOBANa HALICH ceMEHHOM XKU3HU».

B kakoi cucreme cudcIeHUs NPHUBEAEHBI 31ECh Bee unena?

677. Benyunii 1KONBHOTO MATEMATHYECKOTO BeYepa NOoKasblBaeT GOKYC: OH YeThipe
Pd3a CEKITAABBACT ABA ONHHAKOBLIX YHCAA H KaxXablid pas noaydacT HOBYK) CYMMY.
a) 376  6) 376 B} 376 ) 376
¥376 316 T376 *376
752; 763; 774: 730.
Yy HTEAb MATEMATHKH CBHACTCIBCTEYET, HTO BCE BRIYUCICHHWSA NPOU3ECACHLI BEPHO. B
Kakoi CHCTEME CYUCIICHHS BhITIQIHEHO KaKA0e choxkedue?

678. Yucno 43 3anucado B ceMUPHYHOI cucTeMe cuncaeHna. B kakoii cucreMe oHO
3AMUCHIBAETCA TEMHM Xe HudpaMH, HO B 06paTHOM nopsake?
A CHavana uucno 43, nepeseseM B AECATHYHYK) CUCTEMY CUMCNCHAUA:

43,=4 -7+3=28+3 =3l
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A Tenepb BBHIACHWUM, NPH KAKOM OCHOBAHMM d CHCTEMBbI BBINOMHSETCA PABEHCTBO
31 =34, byneM UMeETh:
31=3d+4, 3d=27, d=9.

OTBeT: B ICBATHPUYHOMH. &

679. Ha focke coXxpaHUIACh NONYCTEPTAA 3AMMUCH!
i B BT
*27654
#6311

(cTepThle UH(PE 0GO3HAYEHH 3BS3A0UKAMR). B Kako# cHCTeMe CHMCISHHA BBIMOMHEHO
cnoxeHue? BoccTaHOBHTE 3aNNCh.

680. B kakux cucTeMax CYMCNEHUSA CNIPABEANWBEL PABEHCTBA:
a)2-2=11; 6)7-5=38, B)4-13=100; r)17*=341?

681. Haitnure ungpy, 0603HAUECHHYIO 3BE3M0UKOM, €CIIN YHCIO S1%2, nenurca Ha 4.
VKaKMTe Bee pellieHHs.

682. Haitaure undpel g 1 b, ecain yneno 25ab, nenutes Ha 32. [puseauTe Bee pewie-
HRAL

683, Haiinure Bee d, ripu koTopsiX uucno 12354 aeantca Ha b.

684. Hatinute B fecaTHUHON cUCTEME CHMCNEHUS TPEX3HAUYHOE YHCAO, KOTOPOE B AE-
BATHPUYHON CUCTEME CUMCIIEHHS 3aMUCBIBAGTCA TEMU XKe UH(paMu, HO B 00paTHOM NO-
paakKe.

683. TIpy KAKOM OCHOBAHMH CHCTEMbI CHHCICHHA UMEET pellieHue pebyc

KHUTO
KNOTO

TOKHO,

rae OAMHAKOBbIE OyKBbl 03HAYAIT OAUHAKOBLIE LM(PLL, pasHeie BYKBB — pa3Hble LUH(-
pri? Haiimute Bee pelteHus pedyca.

A W3 nocneanero ctonbila BumHo, uto 1Mdpa O paBHa HYNIO.

Ha npeanocnennero crontua 2T = U win 2T = U + 4, rae d - ocHOBaHHE CHCTEMH
cuncienmns. Ho Tak Kak B TpeTbeM CTONGLE CyMMa pagHa K, a He M, To ocTaeTca ToABKO
BTOPOH BAPHAHT.

IMonyyaem cHcTeMy YpaBHEHMI:

2T=H+d,
H+1=K,
K+H=d,
K+1=T.
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TTockoNnbKy 3T0 CHCTEMA YETBIPEX JIMHEHHEBIX YPABHEHHH C YETHIPLMA HEM3BECTHBIMU,
TO €€ MOXHO pelinTh. B 1aHHOM clydae 3To AeaeTca JOBOJNIBHO AETKO.
Orser: 4350, + 43050, = 50430,. A

686. Mokaxute, uTo:

a) unciio 961 — TouHeIH KBAAPAT B MOGOH CUCTEME CYMCTIEHHA ¢ OCHOBaHeM d > 9;

6) uncno 1331 — ToyHbIH KyD B M000H CHCTEME CUMCIICHHA C OCHOBAHUEM d > 3;

B) ancio 14641 — TouHan yeTBepTas CTENEHD B JIOGOH CHCTEME CUHCIEHHA C OCHOBA-
HHeM d > 6.

687. Haitanre pce cHCTEMBI CUMCICHHA, B KOTOPBIX ABAAIOTCH YETHBIMH YHCIIA:
a)36,; 6)53.

688. Hoxaxure, yTo 410 534 4eTHO B cHCTeMe CUHCIEHMA ¢ MOBLIM OCHOBaHMEM d > 5.
689, HafiznTe NpH3HaK JEAHMOCTH Ha 4 B ABEHAIUATHPUYHOM CHCTEME CYHCACHHA.

690. HafauTe Mpu3HaK NeAUMOCTH Ha 2 B CUCTEMe CUMCIEHMSA ¢ MOObIM HEYETHbIM

OCHOBAHMEM.
& OB03HAYMM OCHOBAHME CHCTEMBI Yepes 4. BozbMeM B 3TOH CHMCTEMe CUMCAEHUSA
J000e YNCTO
x=aaa,.a,_@a =a-d'+a & P+a-dC+ +a_ d+ta,
TIprbaBuM 1 OTHUMEM CYMMY g, + a,+a, +..+a_ (NpUEM «TUIIOC-MUHYC ).
TTomyamm:

x=g-(d ' - 1)+a2-(d"‘2— l)+a3-(d"‘3— 1}y +...
wta c@-1+(a ta,ta,t.ta)
Tak KakK d He4eTHO, TO KaXAafA U3 pasHocTell
g1, da*—1,.., d—1
yetHa. CHeAOBaTeNBHO, YUCNO X AEMHTCA Ha 2 TOrAA M TOALKO TOLAA, KOMAA CYMMA
a ta,+a, +.+a nenntca Ha 2.

OTBET: UHCA0 ASTUTCA Ha 2 TOMAA M TOMLKO TOTHA, KOFIA CyMMa ero uugp aeaures
HaZ A

621. CKkOJBKO BCETO CYLLECTBYET:
a) ABY3HAYHbIX; O} TPEX3HAYHBIX; B) YETHIPEX3HAYHBIX YHCEA B CHCTEME CYHMCIEHMNS C

OCHOBaHHEM {7

692. Moxaxure, 4To KBagpaT JIO0OT0 HEYETHOTQ YMCAA B BOCBMUPHUHONH CHCTEME
CUMCACHMA OKaHYHBaeTea Lundpoii 1.

693. [Jpa yuennka A u B BenyT B lIKONe MaTeMATHYECKHIA Beyep. A BUIXOOUT W3 3aN4,
a b npeanaraer npucyTCTBYIOIIMM Ha3BaTh eMy 1i060e HATypanbHoe YHeao oT | 1o 31. 3a-
TeM OH BHI3BIBAET Ha CUSHY NATEPHIX 3pHTeNeH U BHICTPAUBAET MX B pAl. A BO3BPALUAETCH

141



M, B3NIAHYB Ha NATEPKY 3pUTENeH HA CHEHE, CPA3Y HAIBIBAET 3aAyMaHHoe YMcio. Kak A u
b ato acnamor?

4 BocnonbsyeMcd ABOMYHOH CHCTEMOH cuncaeHUs. KaXaoe HaTypanbHOE YHCRO OT
1 o 31 MOXHO NpeACTABHTL YHCJIOM, COASPXKAIMM AT UHGP 3TOH CUCTEMBI; HaNpH-
Mep, uncao 6 npeactasud B Buae (0110, bynem oGo3HavaTe eAMHHLY B 3TONH CUCTEME
MATBYMKOM, 4 HYJIb — JIeBOYKOMN, BEI3BAHHBIMK Ha CHEHY. Toraa, HanmpHMep, Yucio 6 b
0003HaYaeT TAKHM PALOM 3pHTEREH:

IeBOYKA — AEBOYKA — MANBYHK — MANTBYMK — IEBOYKA.

A, B3MIAHYB Ha NATEPKY 3PUTENEH Ha CLEHE, MBICACHHO BEIPAXAET €€ YHCAOM B ABO-
HYHOI CHCTEME CUMCEHHS, a 3aTeM, TAKXe MBICJIEHHO, NIEPEBOANT 3TO YHCIO B AeCATHY-
HYIO CHCTEMY. A

694. 3anulleM Bce HaTypaibHele yucna oT 1 1o 15 B ABOMYHOH CHCTEME CUMCACHMSL.

Ha kaxnmoe uncno notpebyoTes YeThipe UMPPH (CUMTAA U HYIW B Hayane umcha). Tenepb
BHECEM 3TH UMCNIA B TAOAMIlY C YETHIPbMS CTPOKAMHM, NONb3YACH CIEAYICUTHM TIPABHAOM.
B nepayio cTpoKy 3anMilem B NOPSAKe BO3pacTaHMs Bce YKHCIa, ¥ KOTOPBIX Neppas nudpa
B ABOMYHOH cHCTeME paBHa | {04eBUIHO, 3T0 BCe yncha ot § 1o 15):

8=1000,, 9=1001,, 10=1010,
W T. 0. Bo BTOPYIO CTPOKY 3afHILEM, TAKKE B TIOPAAKE BO3PACTAHHA, BCE YHCA, ¥ KOTOPMX
BTOpas undpa pasHa 1 (He3aBHCHMO OT TOTO, KaKOBa Mepbas UMdpa);

4=0100,, 5=0101,, 6=0110,
U T. 1. B TpeThio — Bce uMCIIa, Y KOTOPRIX TpeTha HHdpa pagHa 1:

2=0010,, 3=0011, 6=0110,
U Op. B 4eTBepTYIO — BCE UMCAA, ¥ KOTOPHIX YeTBEepTad, NOCIenHAd, uudpa pasHa 1 (310
BCE HEYETHBIE YHCa):

1=0001,, 3=0011,, 3=0101,
u T. 4. [NoayqaeM Takyw TabNHLY.

8 o 10 11 12 13 t4 15
4 5 6 7 12 13 14 15
2 3 6 7 10 11 14 15
1 3 5 7 9 11 13 15

Tenepsb BEI peanaracTe KOMy-IM00 3 CBOMX TOBapHILICH 3anyMaTs A1000¢ HATYpab-
HOE YHCno oT | 1o 15, Ecnu OH yKaxeT Bce CTPOKH TabAWLBL, B KOTOPBIX OHO BCTPEYAcTCH,
BHL HEMEIACHHO €10 yranniBaeTe. Kakum oGpazom?

695. HUMetotes yanleynbie seckl M THpU B 1, 2, 4, 8, 16 1 32 K, no 0AHOM Kaxa0Tro
Beca. JloKaxuTe, 4TO ¢ MOMOLIBI0 3THX TUPb MOXHO B3BECHTh M0G0 rpys o | no 63 xr
(C TOYHOCTEIO 00 | KT}, MOMELasA TUPH TONBKO Ha OAHY Yallly BECOB.

A JasalTe TOCMOTPHM, KAK 3TY 33124y MOXHO pelllUTh ¢ MOMOLLK CUHCTEM CYNCTE-
HHA.
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[TycTb HY>KHOQ B3BECHTB IPY3 B # KT, TAE # — HATYPANLHOE YHCIIO, YIOBNETBOPSIOLIEE
HepaBeHCTBY | < # € 63, 3anMieM YHCIO # B ABOHYHON CHCTEME CUHCIEHHA. [T 9TOTO
NMoHaRoOHTCA He Gosee WecTH UHbp, Tak Kak

n<ed=20= 1000000,
Tlomyuaem:
n=a,a,aa,04,.

Ecny npu 970M He paBHBI HYJHO, HATIPUMED, UH(GPH a,, a, U 4,, T. €.

n=0110102=2“+23+2=26,

TO A4 B3BEIIHBAHNUA TPY3a UCTIQIB3YEM THPH B 16, 8 H 2 KT
Hy a nouemy 31HM cocoboOM MOXKHO B3BECHTE M1060§ rpy3 1o 63 kr? [ToToMYy, 4To

1+2+4+8+16+32=63. A

696, MMeioTca yalledHEBIe Bechl M FupH B 1, 3, 9 m 27 kr, o oaHoit kaxaoro seca. Kak
¢ TOMOLLBIO 3Toro Habopa rMpL B3BeCUTL M0G0l Ipy3 oT 1 2o 40 kr (c TOUHOCTRIO 00 | KT},
€CAH THPH MOXHO CTaBHTH Ha obe 9aluK BecoB?

697. Bul zanymann HatypansHoe yuciio ot 1 go 500, S Gepyeb yragaTth ero, 3a3ae BaM
He Gonee 9 BOMpOCOB, W3 KOTOPBIX BBl OyAETe OTBEYaTh NMPABAWBO, HO TONBKO «Ja» MAH
«HeT». KaKHMMU JOJIKHBI OBITh 3TH BONIPOCHL?

£ Bo3aMOXHA TaKas Cepya BONPOCOB,

1) PazneaunTe sapyMaHHOE Yucno Ha 2. Jenurcs v oHO Ha 27

Ecnu nonydeH oTBET «Aa», TO A 3anuty uucpy 0, a ecnu «HeTs, T uudpy 1.

2) Paznenute yacTHoe, MONYYEHHOE NMpU MEPBOM AcneHnu, Ha 2. Jenutca nu oHo
Ha 2?

Ecau OTBET «1a», TO A 3aMMILY {HEMOCPEACTBEHHO nepea Ludpoit, KOTopana 3anucaHa
Ha nepeoM wware) undpy 0, a eciu «HeT», To undpy 1.

3) Pazaenute yacTHoe, KOTOpOE NOAYYHAOCE HA BTOPOM mare, Ha 2. Jenntca au ono
Ha 27

B 3aBUCHMOCTH OT OTBETA «Aa» WM «HET» A 3anuwy uddpy 0 unu 1 (HenocpencTBEHHO
nepea LHGpPoi, 3aNHCAHHOM HA BTOPOM Luare).

H 1 a. Ocratky, NOAYYEHHHE NPH TAKHX AeNeHHAK, 00pas3vIoT 3anich 3a1yMaHHO-
ro Yucia # B IBOMYHON CHCTEME CYHCNIEHHA. B caMOM aere, 3anuileM NMepeoe AeheHHe ¢
OCTATKOM B BHIE

n=2q +r,
BTOPOE — B BUJE

q,=2q,%r,
TPETbE — B BHJE

9,=2,+r,

U T. A. 30€Ch £, 7,, ¥, W JIp. NPUHAMAIOT TOJIBKO 3Ha4eHHA 0 unm 1. Tenepb GyaeM UMeTh:
n=2q+r=202q,+r)+tr=2¢+2,+tr=2Qq+r)+2r,tr =
— 3 2 =
=2q,+ 2, +2r, v =
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Ortcrofa BHAHO, YTO OCTATOK #, ABNAETCH nocheAHed uubpod B ABOMYHON 3a0MCH
YHCAa #, OCTAaTOK r, — TIPSATIOCACAHEH LHQPOH 3TOH 3aNMCH, £, — TpELNpeanocneaHei
uudpoi M T. 1.

Ho nmouemy ans onpenenenns » AOCTATOUHO 9 Bonpocos? TIoToMy, YTO ABOMYHASA 3a-
MHUCh YKCHA, 3aKIIOYCHHOTO B nipedenax or 1 go 500, comepxur He Gosee 9 undp: Bean
TAKOE # MEHBLUE YHCA

512=2°= 100...0,
(IEBATE HYJIEH), KOTOPOE ABAACTCA HAMMEHBIW UM AECATUIHAYHBM YHCIOM
B IBOMYHOH CHCTEME CUMCIeHHA. &

C noao6HLIMK 3aavYaMu Mbl YXe BCTpeuanuck B kuure (18] (§ 3, zamaum 107—109).
Tam npH peleHny NpHUMeHUICs MeTost o dopMe BHOM, YeM B 3agade 697, HO O CyIlLe-
CTBY COBNANAIOMIMIA € HUM.

698. A zanyMan HATYpANbHOE YKMCIIO #, YIOBICTEOPAIOILICE HEPABCHCTBY:

a)ls<n<2 (kelNy, 0)2'<n<2* (keN).

3a Kakoe HaHMCHBIUCE YHCIIO BONPOCOB BBl MOXETE YTAJ4ATE 3TQ YHCIID, 3a0aBada MHC
BOTIPOCHI, HA KOTOPEIE 1 §yIy OTBEYATE NPABIUBO, HO TOABKO «Aa» WK «HET»?

699*. B xakoii cucreme cuucicHua 792, nennrca Ha 297 ?

700*. B Kaxoii cucteMe caucAeHMa yucao 11111, aBaseTcs TOYHEIM KBanpaToM?
A TIpenceTaBum 3T0 YHCIO B BUJIE CYMMBI, PA3NATAA ET0 110 CTENEHAM d!
L=+ +d*+d+1.
Hy:xHO HafTH TAKOe HATYpansHoe 4 > 1, IIPH KOTOPOM NOJYYEHHAA CYMMa ABIACTCH
KBAZPATOM KBAAPATHOTO TPEXYAEHA C APIYMEHTOM 4 M HelbiMH KoaddunueHTamMmm.
3aKN0OYHM 3TY CYMMY B TPAHMIIBI MEXTY ABYMS KBAAPATAMH:
[d1+g].<d‘+d3+d2+d+ 1 <[d2+§+ 1
(NpoBepETE HepaBeHCTRO!), YMHOXHM MOC/IE HEe HEPABEHCTBO Ha 4 1A TOro, 4tobbl M3-
Gexath npodef:
2d?+dY <4d* + AL + 4P + Ad + 4 < 2P + d + 2).
MockoibKY eBas M NPaBas YacTH ITOTO NBOIHOro HEpaBeHCTEA ABNAIOTCA KBAApATa-
MH HaTypanbHHX YMCEN, OTIMYAIOLINXCS Ha 2, a Cpe/IHgA YacTh TAKXKE A0/XHA OBITh KBAA-
PaTOM HATYPanbHOTO YMCIA, TO OCHOBAHHEM NOCAEIHETO KBAApaTa MOXET OBITE TONBKO
2d’ + d + 1. PeuinM cOOTBETCTBYIONIEE YPABHEHHE!
Qd*+d+ 1V =4g*+ 4d° + 44 + 4d + 4,
A+ d*+ 1 +4d° + 4d° + 2d = 4d* + 4d° + 447 + 4d + 4,
& —2d-3=0, d=3.
OTBET: B TPOHYHOI CHCTEME. A
701*, Jokaxure, 4T B JIi0GOH cHCTEME CYHCIeHHS YNCa
10101, 10110101, 1010101010101, ...
(4MCI0 eNHHULL HEYETHO) ABIAIOTCA COCTABHBIMH.
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§ 16. IIpeacTaBnenne nenbix SUce B HEKOTOpo# Gopme 8-11

Jluteparypa: [48], [70], [74], [90%].

3amayd Ha NpelcTaBAcHHE YHCE WK BEIPAXEHHH B HEKOTOpO# (popMe BCTpedaroTcs
B WIKO/MBHOH MaTeMaTHKe I0BOABHO 4acTo. HanprMep, Koraa Bbl pasnaracte HaTypanb-
HOE YHCJ/IO Ha TPOCTHIE MHOXKUTENH, Bbl (BaKTHYECKN NPEeACTABAAETE 3TO YHCIO B
BH/IE TPOU3BEACHUA NPOCTHIX uncen. Korma sel pasnaraere MHOrQUWISH HA MHOXMTEIH, Bbl
NPeACTABAAETE €ro B BHAE NPOU3BCACHHUA OTHOWIEHA HA MHOTOWIEH W MHOFOM-
JIeHa Had MHOTQWIEH.

34eck MBI 3aifMEMCS TTPSACTABACHUEM LIETBIX YHCEN B HEKOTOPOIT CieUManbHOM dop-
ME: B BHAE CYMMbI HJIM Pa3HOCTH KBAAPATOB ABYX LENbIX YHCEN, B BUAE HEKOTOPOTO Mpo-
H3BCOCHHA UEMLIX YHCEN M T. 0.

702. Jokaxure, 4To A1000¢ HATYPabHOE YHCHO, HE MEHbIEE 2, MOXHO NPeJCTABHTD
B BHAE CYMMBbI JIBYX B3aHMHO MPOCTBIX YHCE]T.
A TlpeacTaBuM HATYPANLHOE YHCHO #t 2 2 B BUAE CYMMBI CEAYIOUIHM o0pasoM:
n={n-1+1.
HartypanbHbie 4ucaa # — | H | B3aHMHO NPOCTHI. 4

703, HalnuTe Bce HeveTHBIE HATYPANbLHEIE YUCTA, KOTOPLIE MOXHO NPEACTABUTL B
BUH/IE CYMMbI ABYX COCTABHBLIX YMCEN.

704. Hokaxute, yTo nioGoe HATYPATBHOS KGO #, BoNbllee 7, MOXHO NPEACTaBUTE B
BrIO¢ 3x + 5y, rae x 0 y — LeNBle HEOTPHLATE/NBHBIE YHCTA.

705. Hanmocke HanucaHe 4kcena 12 v 17. K yke HAMWCAHHBIM Ha JOCKE YHCAaM paspenia-
€TCS AOTIMCATD YUCTO, PABHOE CYMME JI00BIX ABYX M3 YKE HATTHCAHHBIX, MOXHO JIH, MOBTODSIA
3TY OMepauuio, 0GHTLCA TOTO, 9TOOBI HA IOCKE 0KA3AI0Ch HANKMCAHHBIM YHcao 20007

706°. HokaxwuTe, uTo M000¢ HEUSTHOE YMCIO MOXKHO NPEACTABHTL B BUAE PA3ZHOCTH
ABYX TOUHBIX KBAOPATOB.
2 BoabMeM nioboe HeyeTHOE YHCAO B BHIE 2a + |, Tie ¢ — Lenoe, U npeobpasyemM ero
Tak:
atl=(@+2a+t D -ad=(@+1Y-ad" A
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707. HaiiauTe Bce NPOCTEIE YMCIA, KOTOPHEIE HENL3S NPEICTABHMTL B BHAE PA3HOCTH
ABYX TOYHBIX KBAAPATOB.

708. Hoxaxure, uTo nioboe YeTHOE YUCH0, Hedlileeca Ha 4, MOXKHO NPeIcTABUTb KaK
PA3HOCTh ABYX TOUHBIX KBaIPATOB,

709. Hokaxwure, yTo J1000€ YETHOE YNCNO BHIA 4a + 2, IIe a — UEN0e, HeMb3d Npei-
CTABMThH B BUJE PA3HOCTH JBYX TOUHLIX KBAAPATOB.

A JTonycTUM, YT CYILIECTBYIOT TakHe LIS/BIE YHCIA X H ¥, YTO

da+2=x"-y, (x+y)x—y)=4a+2.

Tak Kak yucno 4a + 2 — yeTHoe, TO YMCAA X U ¥ ABIAIOTCA YUCAAMH OJMHAKOBON 4ET-
HOCTH M, CAENOBATE/ILHO, CYMMa X + ¥ U Pa3sHOCTh X — ¥ — YHCJIaMH 4YeTHEIMH, Ho Tor-
Aa JieBasd YacTk MOCAEAHEr0 PABEHCTRA ASNHTCA Ha 4, a pasas He feautcea. [losydeHHoe
MPOTHROPEUHE U TOKA3BIBAET, YTO TAKUX LIEJRIX X W ¥ HE CYHIECTBYET. A

{OOpaTnTe BHUMaHHE Ha 3a8a9M 614 1 615, koTopele GAH3KM K 3anade 709.)

710. MoxHO Ji1 NIPEACTABHTE B BHAE PAa3HOCTH ABYX TOUHEIX KBAIPaTOB YHCIA:
a) 13579; ©) 135790; B) 2468?

711. Hoxaxure, 4T0 Ni0OY10 TOMHYIO CTEMEHE MOXHO TIPEACTABHTEL B BMAE PA3HOCTH
JABYX TOMHEBIX KBApAaTOB.

712, Tlycth a — noGoe HarypanbHoe uncho. Haiiaute kakoe-nuGo npeacrasnenme
4MCNA @’ B BUIE PASHOCTH ABYX TOYHBIX KBaLPATOB,
A TTyeTe x M y — TaKue Ueable YHUCAaA, 4TO
X—yl=a', (xtyx-y)=da.
dxg Toro ytofel MOCHENHEE PABEHCTBO BHINOJAHANOCh, A O0CTATOY H 0, 4TOOBI BbI-
NOJIHAJIMCH IBA PABEHCTRA

x+y=d,
xX—y=a.

DTO 3HAYHT, YTO ECAM YUCAA X M ¥ YAOBIETBOPAIOT TAKONH CUCTEME YPABHEHMH, TO OHH
YAOBJIETBOPAIOT U YpaBHEHHIO X7 — ¥ = @* (Ho He 00paTHO). JI19 peluecHAS CHCTEMB C0-
KUM H BBIYTEM €€ YPABHEHMA:

IXx=a"+a, Wy=d—a x= a—(a2+ l)» y= a_(az— b

HUtak, cnpaBeiIMBO PABEHCTBO:

e [a(a + 1)]’ ~ ]'a(a - 1)}2. a

2 2

713. Ilycth a 1 b — uenple uncna. JoxkaxuTte, yto:

a) eciM ¢b HETHO, TO CYMMY & + # MOXHO NpPeICTaBUTE B BUAE pa3HOCTH IBYX TOUHBIX
KBaIpaToB;

6) eclu ab HEYeTHO, TO CYMMY @’ +  HeAbasi NPEeACTABUTL B BUE PA3HOCTH ABYX TOU-
HBIX KBAIparTos,
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714. MoKHO S NMpeACTABNTH B BHIS pa3HOCTH KyDOB JBYX HATYPaAbHEBIX YHCET YHCNA;
a) 1998; 6) 19817

715. Ilyctb g, b, ¢, d — UenbIe YHCHAA, CYMMA KOTOPHX pasHa Hymo. [1peactassTe cyM-
My @* + & + ¢ + d* B BUAE CYMMBI TPEX TOUHBIX KBAADATOB.

716°, HokaxkuTte, 4TO HATYpaNbHOS YnciIo Buaa 4n + 3 (n =0, 1, 2, ...) Henb3a nped-
CTaBHTh KaK CYMMY JBYX TOYHBIX KBAIPATOB.

717. MOXHO Ju peCTaBUTL B BHIE CYMMBI 1BYX TOYHBIX KBAOPATOR YHCTA:
a) 137, 06)287, B)1148?

718, JokaxuTe, 4TQ HE CYIUSCTBYET ABYX TOC/AEAQBATE/ILHBIX HEUETHBIX YHCEN, KaX-
A0€ W3 KOTOPBIX MOXXHO TIPeJACTaBHTE B BUAE CYMMBI ABYX TOUHHX KBALpaTOB,

719. Haiinute Bee yuchaa puaa 222...2, KOTOpHE MOXHO NPeACTABUTL B BUAE CYMMBI
IBYX TOUHBIX KBAAPATOB.

A Tlvete

22.2=a+ ¥,
rae a n b — nenble. Torna yncna @ u  MOrYT ObITh TONBKO HEYETHEIMMH:
a=2k+1,b=2+1 (keZ lcZ).
CreoBareIbHO, cyMMa g + &7 IpH Je/eHRH Ha 8 1aeT B 0cTaTKe 2;
A+ =Qk+ 1Y+ Q1Y =8ktk+ 1)+ 4+ 1)+ 2.

C npyroii cTOpeHBI, M3 uucen Buaa 222...2 TONbKO YMCIO 2 TpH OeAeHHH Ha 8 JaeT

B OCTATKE 2, MOCKOABKY €CITH YHCRD ABOCK B 3TOM uKcie fonbuie 1, To
22,.2=22..2-100 + 22,

TZE NepBOe CJAraeMoe MOMYISHHOM CYMMBL ICTUTCA Ha 8, a BTOpOE NPH ACJICHHWH Ha § JaeT

B OCTATKE 6.
OtrpeT: 2. A

720, JokaxuTe, 4yTo NI000E HATYPATBHOES YHCTO MOXHO NIPEACTABUTE B BUIE CYMMBI
ABYX TOYHBIX KBAIpaTOB TOIAA U TOABKO TOFAA, KOTAA M YABOCHHOE YHCIIO MOXHO Nped-
CTABMTD B TAKOM XK€ BHIE.

A 1) CHagana DoKaxeM, 4To eClH

= az + bz,
THE @ M & — uenble, TO U YMCA0 21 NPENCTABMMO B TaKo# xe dopMe. YMHOXKMM 3amHcaHHoe
PAaBEHCTBO Ha 2 1 NMpeobpasyeM NOJyJA0IIYIOCa CYMMY:
=2 +20=(+ 2ab + )+ (&* = 2ab+ )= (a+ b+ (a- b
2} DokaxeM obpaTHOE YTBEDXKACHHUE.
Tlvete
n=a'+ §,
TOE # — HaTypaabHOe, a M b — Heawie. Torna Yuciaa a u b UMeIoT OAMHAKOBYIO YETHOCTb.
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PasfesMM nocneaHee paBeHCTBO Ha 2, 4 3aTeM Apobb, MONYYAOLLYIOCA B ITPABOMA YACTU
HOBOT'O PABEHCTBRA, PAIACIMM U YMHOXKHM Ha 2 ) ,
a+ b 200+ 200 (a+ B+ (@—-56)" [a+b )
n —4 _ —4 —4 + -
2 4 +b 4 b 2 2
a a—
OueBUIHO, YTO NIPH ITOM HHENA —5— 1 —— ABTAIOTCA LEALIMH. A

721. JoxkaxuTe, YTO €CTH KAKAOE U3 ABYX HATYPATLHBIX YHUCEE MOKHO TIPEACTABHTE B
BHJE CYMMBI IBYX TOYHEIX KBAAPATOB, TO W MX IIPOUIBENEHHE MOXHO IPEACTABHTE B TAKOM
Ke Buae.

722. HarypajibHOe YHCITO MOXHO NPedCTABUTL B BUAE CYMMBl ABYX TOYHBLIX KBAIpa-
TOB. BepHo 1M, 4TO TOrAa U KyG 3TOTO YHCAA MOXHO MPEICTABHTL B BHAE CYMMBI ABYX
TOYHBIX KBAAPATOB?

723, JOKaXwWTe, 4TO TI060€ HATYpalbHOE YHCO /1 MOXHO MPEACTABUTE B BALE a° + 257,
rae @ U b — uenele, TOTOa M TOABKO TOTOA, KOTIa YHCha: a) 2#; 6} 34 MOXHO NPEACTABUTE B
Takoi xe dopme.

724. Yucno 4175892 npencrassre B BUAE NPOU3BENCHUA ABYX TOCIEN0BATELHbIX Ha-
TYPATBHBIX THCEI,

725, Yncno 11...122...2 (zanucwpatoweeca 100 enunruamMy v 100 asoiikamu) npea-
CTABBTE B BHIE TPOM3BEASHHA JIBYX NOCAEN0BATENBHBIX HATYPATBHEIX YHCET.
2 ChHavana monpobyeM cnexaTh 9To 1 uucen 12 u 1122
12=3-4, 1122=133-34,
BraumMo, 1 B HallEM CEYYAE OOWH H3 MHOXUTE/EH 3aMTHCBIBACTCH OTHWMH TPOHKAMM,

a ApyTol — Ha | GoJble.
PaznoxkyM JaHHOE YUCHO HA MHOXHTEAH. Ho Kak npu 3ToM NOAYYHTL MHOXHTEND,

3aMUCH BAICILIAHCA 0OHUMH TpoiikaMi? ByneM UMeTh:
11..122.2=11..1- 10+ 2 1. 1 =11...1- (10'®" + 2) =

100...02

T 33.3-33.34. A

=(11..1-3)

726. JoxaxuTte, YTO YHCAO
%(n“ + 20+ 3nt 4 2m)

pH JoboM HaTypanbHOM # MOXHO INMPEeaACTABHTL B BHIE NMPOH3IBSACHHA IBYX MOCAEI0BA-
TEAbLHBIX HATYPANBHBIX YHCE.

727, Hoxaxure, 4YTO 4UCTO
2-(6"+ 1)
HH TIPH KAaKOM HaTypalibHOM # HEMB3S NPEACTABMTE B BHIC NPOU3BEACHHS ABYX NOCAEIO-
BaTeAbBHBIX HATYPATBHBIX HHCE.
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£ Yueno 67 + 1 okaHuuBaetca uHGpoii 7, a cienosatenbio, Yucio 2 - (6" + 1) — und-
po#t 4. C apyroil CTOPOHEL, NMpoH3BeaeHMe k{k + 1) NpH HaTypanbHOM & MOXCT OKaHYH-
BaTBCA TONEKO MppaMu 0, 2 win 6 (nposepete!). [1osToMy paBeHCTRO

206"+ 1) =k(k+ 1)
HH NMpH KaKHUX HATYPAJABHBIX ## U K HEBO3IMOXHO. &

728. HaiinuTe BCe HATYPAILHEIE #, IPH KOTOPLIX Yucho #! + 4 MOXHO NPeICTAaBUTE B
BHJE MPOU3BEAEHUS ABYX MOCIEA0BATENBHEIX HATYPAALHBIX YHCE.

729. CywecTByeT M TAKOE HATYPARBHOE A, TPH KOTOPOM YHciTo 3x# + 1 MOXHO apen-
CTABMTE B BU/IC NPOH3BEACHHSA ABYX HATYPATBHBIX YHCEN?

4 Yueno 3a + | npy fenennu na 3 maet g octatke 1, a yneno k(k + |) npn HaTypalib-
HOM k& — ocTaToK 0 MM 2 {gokaxure!). CnefnoBaTeibHO, TAKOE HaTYpanbHOE # HE CYIIe-
CTBYET.

OTBeT: HE CYLIECTBYET. A

730. JokaxuTe, 4TO HM npM Kako#l nepectanoske wmdp 8 uncne 23456789 Henwan
NOMYIHUTL YMCHO, KOTOPOE MOXHO IPEACTABHTL B BUAE MPOM3BEACHUSA ABYX TOCACIOBA-
TENbHbIX HATYPATLHBIX YHCE.

731%, MoXHo Aiv 9HCII0 #° + 7# + 8 IPH KAKOM-THO0 HATYPANbHOM # NPEACTABHTE B
BHIE NPOU3BEAEHHUS ABYX NOCAENOBATENEHBIX HATYPANBEHEIX YHCen?

A TIpUMEHUM METOL «BIIKM» {(CM. peieHue 3anaun 663 u3 § 14). Cnpapemmeo He-
PABEHCTBO!

(n+Dr+N<+Tn+8<(n+3}n+4
{npoeepskte!).

Tak Kak npousseaeHHuA (# + 2)(n + 3} 1 (n + I(n + 4) ABnAI0TCA GAHXAR MM APYT K
APYTY NPOH3BEIEHHAMM ABYX MTOCAEI0BATENbHbIX HATYPATbHBIX uMcen, a uncion® + 7n + 8
3AKJTIOUEHO MEXIY HHMH, TO 3T0 YHCJI0 HH MPH KaKOM HATYPATLHOM 4 HENb3A TIpeacTa-
BMTh B BUAE TIPOM3BENEHHA ABYX NMOCIEI0BATCABHBX HATYPAIBHBIX YUCET.

OTBeT: HENL34. A

732*. Haitnute Bce HATYpaTbHble 77, IPU KOTOPBIX YHCIO #° + 2n + 12 sBaseTcs Npo-
H3IBEAEHHEM ABYX MOC/CAOBATEIIBHLIX HATYPAABHBLIX YHCE. ’

733, dokaxuMre, 4TO KBagpaT JNIOGOTO HATYpaNbHOTO YHCHA, G0onbliero 1, MOXHO
MpPeACTABHTEL B BUE CYMMEBI IIQCIICAQBATEABHBIX HEYETHEIX HATYPATbHBIX YHCEIL.

£ CHayaia NpoBepHM 3TO YTBEPXKAEHHE HA NpHMepax:

4=1+3, 9=1+3+5 16=1+3+5+7, 25=1+3+5+7+09.

[Mo-BHaAMMOMY, HAHMEHBLIEE N3 HEUETHEIX YHCEN BCETAA paBHO 1, a YMCHO caaragMulx
B CJIy4ae KBAAPATA #°, Te # — HATYPAIbLHOE, paBHO #. [IpoBEpHM HAIIE NPEATIQIOXEHHE:
1+(2n—-1
1+@n-1) )n =n

1+3+5+.+2n-1)= 5

VrBepXacHHe I0Ka3aHO. &
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734. BepHo 1H, 4T0 M100YI0 TOYHYIO CTENeHE II0G0r0o HAaTYpalbHOrQ YMcha, GoabLIEro 1,
MOXHO NPEACTABHTD B BUIE CYMMBI NOCHEA0BATEILHBIX HEUETHBIX HATYPANLHLIX YHcen?

735, HDoxkaxure, UTO YMCIO 2" HH TIPH KAKOM HATYPARLHOM ¥ Heslb3s IpeACTABHTEL B
BHAE CYMMbI TTOCIEA0BATEIbHBIX HATYPANBHBIX YHCE)T.

736. HaiignTte Bce NpeacTaBieHUA YHCHa | B BHIE CYMMB
1 1
-4+ =4+ l)
X y z
TAe X, ¥, 7 — HATYPaNbHbIC YHCAA.
2 UMeeM:
1 1 1
I=3tyty »e=itxtyy.
IMycts x € v < z. Toraa 13 Tpex NpOH3BENEHUHA Xy, X7 H ¥ HAUOONBIUKUM ABIAETCA YT
Tlonbayach 9THM, NONYYAEM HEPABEHCTBO!

XYZ=xyFxgtyr<yr+yr+yr=3dyz
CrenosarensHo, xyz < 3yz, otkyaax € 3. Tak kak x > 1, TO X MOXET MPHHHUMAaTh TOIBKO

sHaueHuA 2 1 3. Pazbepem oba coayvyan.
1) Tycte x = 2. Toraa ypaBHEHNE NPUHHUMAET BHI

yz=2y+27+yz, yz=2y+2z
IMocnennee ypaBHEHHE MOXKHO PELIATHL TEM XKE METOAOM — C ITOMOLIBIO HEPABEHCTB

{(rmonpobyiite coeNaTh 5TO CAMOCTOATENLHO), HO BO3MOXKEH M ApyToli nyTh. BelpazuM u3

YPABHEHMA, HAMPUMED, 7 YEPES V! 5
_ __
yi—2z=12, z y—3
HaiineM Bce 3HA4YEHHA ¥, TIPH KOTOPHX MOCAEARAS ApoOE paBHA UeAoMy YHcly. Kak
3T Aenaercd, Mbl BHaeaAH B § 8 (1. 8.1.6). INonyvaem:

_(y—4H+4 _ 4
=7 _2+y__2.
Orcronga y — 2 MOXET MPHHHMATD 3HaYeHHA 1, 2 u 4.
Fcmmy—-2=1,roy=3,z=2+4=6.

4

ECJ’!Hy—2=2,T0y=4,z=2+5=4.

Ecomy—2=4,toy=6,z=2+ % = 3. D10 BAPUAHT BPEMEHHO OTOPOCHM, TAK KaK

z

JQJIXXHO BBINOJIHATLCA HEPABEHCTBO § < Z.
2) Mycte x = 3. Torna

Jyz=3y+3z+yz, 2yz=3y+ 3z
Bripazum z uepes y:

3

YMHOXUM Toc/IeJHEe YPABHEHWUE HA 2 M BRIISAWM Y TOfydalomeics crpasa apobu
LEJIYIO YACTh!
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__ by _(6y-9+9_ 9
k=5, 35 o3 3ty 3
ChnenoeareaeHo, 2y — 3 paBHo 1, 3 1K 9.
Ecan 2y — 3 =1, To y = 2. 3TOT BApHAHT OTOPOCHM, MOCKONBKY JOMKHO BLITh X < y.

Ecmu2y—3=3,10y =3, 2z=3+%=6,z=3.

Ectn2y—3=9,toy=6,2z=3+ 2 4, z = 2. ¥ 3T0T BapHaHT 0TGpOCHM.

1, 1,1_1,1 1,1 .1
OtBeT: 1 3t373 A

1
2 3 6 2 4 4
737. Haiimire BCe MPEACTABACHHS ApOBH % B BUOE % + i, TOe X H y — HATYPAIbHEIE YMCAa.

+

2
738. Ilycte p — mpocToe uKcho, Gonpliee 2. HaiionTe Bce npeacraBneHHs YKcna ;

1
B BHIOC ; + J_", rie x H y — HaTyYpanabHBIE YACIA.

739*, MoxHO MM YHCAO 456 NpeAcTABUTL B BUae MPOU3BEAEHHS HECKONbLKMX HATY-
PATBHBIX YHCEN TAK, YTOOH CYyMMa KBaapaToOB BCEX 3THX YMces Oblna Takoke paBHa 4567

A Yncao 456 pasgoKUM Ha NPOCThie MHOXMTENH: 456 = 2° - 3 - 19. [Nepeyncanm sce
3TH MPOCTRIE MHOXATENH; 2, 2, 2,31 19,

Teneps 3aMUILeM paBEHCTBO

456 =2+2+2+3F +19 +x,
rIe x — HarypaapHoe. HaiineM U3 Hero x:
456=4+4+4+9+361+x, 456=382+x, x=74
[Monyvaem ABa papeHCTRA
456=1-1-1-.-1-2-2-2+3-19(74 MHOXUTENH, paBHBIX 1),

456 =124+ 12+ 12 +...+ 174+ 224+ 22+ 22 + 32 + 19 (74 cnaracMuIX, paBHBIX 17).
OtBeT: MOXHO — 456 =1-1-1-...-1-2-2-2-3-19(74 MHOXKMTe/4, paBHbIX 1}. &

740*. MoxHo 11 uucno 128 npeacTaBUTE B BRIS MPON3BCACHHA HECKOALKHX HATY-
PalBHBIX YHCEN TaK, YTOGB CyMMa KyOOB BCeX ITHX YHCeN ObIIa TAKXKe pasHa 1287

741*. Homepa Kakux roaos XX Beka MOXKHO 1peACTABUTS B BUAe 2" — 2%, e # u & Ha-
TypansHble yncna? Haiinure Bce Takye roabl,

A\ OB03HAYHM HCKOMBLI roa yepes 19xy. Torna

Ty=2-2% r=Tg+2

ChegoBaTesHo, 2”7 > 19xy, oTkyaa n > 10.

PaccMOTpHM HECKONBKO CITY4AEB.

1} Ilyeth 1 = 11. HomyqyaeM:

19xy = 2048 — 2%,

3Havyenun k =1, 2, 3, 4, 5 He NOAXOAAT — CAHIIKOM Maibl. JHaueHRA Kk =6 n k=7

NCOXOAAT;
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2048 — 2°=2048 — 64 = 1984, 2048 — 2'=2048 — 128 = 1920.
A BOT 3HauYeHMe &k = 8 CIIMLIKOM BEAHKO:
2048 — 28 = 2048 — 256 = 1792 < 19xy.
2y Mycte 1= 12. Toroa
T9xy = 4096 — 2*.
Jaxe snHayeHue & = 11 cIMIIKOM Malo:
4096 — 2" =222 =2" = 2048 > 19xy.
A 3HaueHHe k& = 12 yxe BeNHKo.

3) AHANOTHYHO NOKA3BIBACTCA, YTO M 1pH ## = 13 pewieHnii ver. U T. 1.
OteeT: 1984, 1920. A

742, CyuecteyloT 1M B XX BeKe rofbl, HOMEPA KOTOPEIX MOXHO NPEACTABHTE B BiAg
27 + 2% rae n W k — HaTypanbHble aHcna?

743*. Yucno 1998 MOXHO NPEACTABUTE B BUE CYMMBL 7 COCTABHLIX YHCEN H HEJB3A
NpeICcTaBUTE B BUAE CyMMb! # + | cocTasHoro yucaa. Yemy paBHo #?

744*, HailouTe Bce HATYpabHBIE YHC/IA, KOTOPBIE HeNb3d APEACTABHTL B BUAE CYMMBI
TpeX HATYPANBHBIX YHCEN, IPOH3BEIEHHE KOTOPEIX — TOYHBIH KBaAparT.

A CHavana 6y1eM HCKATh BCE HATYPATbHBIE YHCTIA, KOTOPBIE M O X H O TIPEACTABHTL
B Tako# copme, PaccMoTpuM ABa Citydas.

1) IycTk HATYpanbHOE YHCAO @ HEUETHO: a = 2k + |, e k — HATYpanbHOe.

Ecnn @ npencTaBuTh B BUOE TAKOW CYMMBL: @ = k + k + 1, To MpOM3BEAEHHUE ITHX TPEX
ClaraeMblx — KBANPaT HATYPANBHOTO Yncha: k * k + 1 = k%, CieposaTenbHo, Boe HEYETHBIE
HATYPATbHBIE YACIA, HAYHHAA C 3, MOXHO NPEACTABHTE B TpeGYEMOM BHAE.

2) MycTe yKeno a YetHo: a = 2k, rae k HATYpalLHOe.

Kax ke ObITE B 3TOM ciiyyae?

BepoaTHo, paztuBasa ¢ Ha TPH CIATAEMBIX, HYXKHO BRIASIHTL C/1aragMoe, pABHOE 4, TaK
Kak 4 ARISETCH TOUHBIM KBAIPATOM, M el1ie ABa PABHLIX chlaraeMelx. [Tomyuaem:

a=2k=02k—-4)+4=k-2)+k-2)+ 4.

[Tpon3BCOCHNE 3THX TPEX CAATACMBIX £CTh KBAIpaT HATYPAITBHOIO YHCAA;

(k= 2)k =24 = ((k - 2)2)".

MpoBeaeHHoe 3Mech paccyXNeHWe TOOUTCA TOABKO MpH & > 2. TloaToMmy 3HauYeHHA
k= 1mn k=2 HyXHO pacCMaTpMBaTh OTICABHG; TOTHA @ = 2 u & = 4. KpoMe Toro, B NeppoM
cnyuae enle ocTanock yucIo a = 1.

TTpoBepka MOKa3bIBAET, YTO HM 0QHO U3 YHcen |, 2 W 4 HERB3S NPEeACTABMTL B BHAE

TpeOYeMOH CYMMBI,
Otpet: 1,2, 4. A

745*, HalinuTe BCe HATYPAABHBIC YHCRA, KOTOPBIE MOXHO NTPEICTABHTE B BUAE CYMMBI
YCTBIPEX HATYPAAEHBIX YHCE, TPOM3BEACHIE KOTOPBIX €CTh TOUHBIH KY0.



§ 17. VpaBneHnns nepBoii CTeneH ¢ ABYMs HEH3BECTHHIMA
B I&JIbIX YHCIAX 7-9

Jtutepatypa: [3], [16], [17], [38], [48], [100°].

B §§ 17-20 Mu paccMOTPUM GOABLLIOH 1IMKA 330a4 HA pelleHWe YpaBHEHHH ¢ He-
CKOJBKHMMH HEM3BECTHBIMM B LICTTBIX W HATYPANbHBIX YHCAaxX. Takie 3a0a4u UTparoT OueHb
BAXHYIO POJIb CPEIH 3adaY C LEABMH YHcnaMH. OHU Y€ BCTPEYanuch, M JOBOABHO 4acTo,
W Ha CTpaHHLAaxX 3TOH KHUTH,

B nanHoM naparpace Mbl 3aliMeMCs pellieHHeM YpaBHEHUI NEPBOH CTEMEHH C ABYMA
HEM3BCCTHBIMH B LENBIX YUcax. OOLME BHI TAKOTO YPABHSHHS:

ax+ by =c¢,
rie a, b, ¢ — NAHHBIE LISIBIE YT, X 1 Y — HEU3BECTHBIE, IPHHUMAKWIHE TONBKO LIEAble

JHAYEHHA.
MoaoOHele ypaBHeHHs UMEKOTCA B KHArE [18] (zamaun 181186 uz § 7).

17.1. 7-8

Chayvana paccMOTpUM e800kbIe 330291, ITO 3a1a4U HA HECNOXHbIE Y¥paBHEHHA, KOTO-
phie pEIIaTCa B HATYPANBHEBIX WIH LHEALIX HEOTPHUATENBHEIX YHCAAX, MTPHYEM MPH pelle-
HHH HCMOJIB3YHTCA OTHOWCHHA ACTHMOCTH, HEPABCHCTEA U MCTOA nepcﬁopa.

746. Umerotcsa koHTelHepsl ABYX BHAOB: N0 130 kr 1 160 kr. CKOMBKG OBITO KOHTEIH-
HEPOB NMEPBOTO M CKOJABKO BTOPOIQ BHAA, £C/IM BMECTE OHU BECAT 3 TOHHBI? YKAXKHTE BCE
PELICHHUA.

A OB03HAUMM KOAMYECTBG KOHTSHHEPOB ASPROTC BHAA YEPE3 X, BTOPOTO — UYEPE3 V.
ITonyuaem ypaBHEHKWE

130x + 160y = 3000, 13x+ 16y = 300.

[MonpofyeMm BOCITOAB30BATECA AETMMOCTBIO Ha 13. Jlna atoro 16y npeactaBuM B BUAE

13y + 3y, a 300 pazaenim Ha 13 ¢ ocTaTKOM:

13+ 13y+3y=13-23+1, 3y—1=13-23—13x— 13y,
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[Tpapas 4acTh NOCAEAHEr0 YpaBHEHHs JEMWTCS Ha 13, CACAOBATENLHO, W J¢Bas €ro
4acTh TOMKHA AeTHThCA Ha | 3. J1nd TOTO YTOOHE HAITH 3HAYEHHS ¥, TIPH KOTOPBIX PpA3HOCTE
3y — | geauTea Ha 13, npuMenuM nepebop. TIpH 3TOM npollie He NPUAABATL ¥ NMOCHeao-
BaTeAbHHIE 3HaUCHUA 1, 2, 3 W T. 1., 2 MpUpaBHUBATE 3y — | K YMcnaM, neisummea Ha 13:
13, 26, 39, 52, 65 ¥ T. A., BBIACHAA KAXKALIA a3, ABIAETCA A KOPEHb COOTBETCTBYIOILIETO
YPABHEHWA UETLIM WK ApoGHbIM. [lebie KOPHH MONYYAIOTCA B CISAYIOIHX CAYYanx:

Wy—1=26, y=9, 3y—1=65 y=2
u ap. Ho yxe 3HaueHWe ¥ = 22 CAHIIKOM BETHKO, TaK KaK B 3TOM Cydae
16y = 16 - 22 = 352 > 300.
ITpH y = 9 U3 ypaBHEHHA MOXKHO HAHTH X:
13x+16-9=300, 13x=156, x=12.
Ortpet: 12 xoutefiHepor no 130 kru 9 no 160 kr. A

747, Ecnn Mexny undpaMu IBY3HAYHOTO YHC/IA BIMCATE 3TO XKE ABY3IHATHOS YHCAO,
TO NOAYYMUTCA YETHIPEXIHAYHOES HHCIIQ, KOTOpoe BoblIe NeppoHaYansHoro B 99 pas. Haii-
INTE BCE TAKUE NBY3IHAUHBIC YHCAA.

748. Onpepenute NeHbR U Mecdll POXASHHA HEKOETO YEMOBeKa, eClMu Y HEero cymmMa
NpoM3BeAcHUIT Yucna Mecsaua Ha 12 1 HoMmepa Mecana Ha 31 papHa 436.

749. Haiioure Bce pelUeHUS YpaBHEHHI:
a)7x+ 13p=113; 6) 19x+ 99 =1999
B HATYPANBHBIX YHCAAX X H V.

750. JJOKaXHTE, YTO HE CYIECTBYET HATYPAILHOIO YUCAA, KOTOPOE NP J&TeHHH HA
18 11 21 13aeT B OCTATKE COOTBETCTBEHHO 11 1 4.

751, OpuH MacTep OenaeT Ha INHHHOM NeHTe NMOMETKM CHHUM QoMacTepoM oT ¢e
Hayana yepes Kaxasle 34 ¢M, ApYroit MacTep JeNaeT Ha Heli NOMETKH KpacHEM duiomacTe-
pPOM uepes kaxkasle 27 cM. MOXKET JIM KaKas-AH00 CHHSS MOMETKA 0KAa3aThCH Ha paccTos-
HHH 2 CM OT KaKoi-TH60 KpacHOH?

752. HaiiInTe HaUMEHBIIEE HATYPATBHOS YHCIO, KOTOpOE AeAnTCA Ha 28, a npH Jene-
HHH Ha 15 gaeT B octarke 4.

2 UcKoMoe YHCHO paBHO, ¢ OOHOH CTOpOHEI, 28X, a ¢ apyroil — 15y +4, raexny —
HatypaneHee Yucna. Monyyaem ypaBHeHHE

28x =15y + 4.

Ham He HYXXHO HCKATE BCe pellleHHS 3TOT0 YPaBHEHHS B HATYPaNbHLIX YHCIAX, 8 TOMb-
KO O0HOQ pElIEHHE — TO, 1S KOTOPOro 3HAYEHHMA X H ¥ MUHWMANBHEL A 3T0I Leld ape-
ofpazyeM YpaBHEHHE, HCIIOIB3YA COO0pAXKEHHA AeTTUMOCTH Ha 15:

0x—2x=15v+4, 30x—15v=4+ 2Zx,

OTKYHA
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(2x + 4):15,  (x+ 2)15
Mockonbky Ham TpeByeTcs HAMMEHbIlIee 3HAYSHHE X, YAOBAETBOpAIomEs MocnenHei ae-
JHUMOCTH, TO X + 2 IpUpaBHAEM K 15:
x+2=15 x=13
OreeT: 364. A

753. Haiinure HauMeHbl1ee HATYPANEHOE YHCIO, KOTOPOES Mpi AcneHUH Ha 9 u 14
AAET COOTBETCTBEHHO OCTATKHN 7 H 5.

754. Haiiaure TAKOE HAMMEHBIIEE HATYPATBHOE A, TIPH KOTOPOM A AcnuTed Ha 19, a
n+1—mna9s.

755, «lIan copok MBIIEN, HECTTH COPOK TpolIei,
JBe MEILIM MONAoILE HECAHW MO ABA Fpolia,
HeMano muiueit — poodie 6ea rponred.
BONEBILIHE COBCEM TAUTHIH 110 CEMb.

A OCTaABHEIE HECTH IO YETHIPE.
CKoneKko MuILLEH 17K De3 rpoieii?»
{(H. Axyaus, «KBadt, No 4, 1995)

A OG03HAYMM KOMHYECTBO MBINIEH, KOTOPBIC 1AW §¢3 TPOILICH, Yepe3 X, KONHUYSCTRO
GONBIIKX MBlLIEH — Yepes ¥, 4 KONHYECTBO TEX, KOTOPhIE HECHH 10 YETHPE TpoIlLa, — 4e-
pe3 z. CocTaBuM CHCTEMY YPABHEHMIT © HEM3BECTHLIMH X, Y H 2

2:24+7y+4z=40, |7y+4z=736,
2+x+y+z=40, x+y+z=38

3T0 CHCTEMA ABYX NIMHEWHBIX YPABHEHHI C TPEMS HEH3ZBECTHBLIMH.

Jna ee pewieHns yYTEM, YTO HA OCHOBAHHH NEPBOTO YpaBHeHus y nenutcs Ha 4. Kpo-
ME TOro,

Ty<Ty+4z, Ty<36,
otkyna ¥ < 5. Takoe y Toneko oaHo: ¥ = 4, Torna U3 nepeoro ypaBHeHMS HAXOAWM Z, 4 3a-
TEM U3 BTOPOTC X:
7-4+4z=36, 47=8, z=2, x+4+2=38, x=32
Orper: 32. A

756. B xyuke nexat 100 rupek obuieii Maccoii 500 r. ITpH 3ToM HMEKOTCA THPBKH Mac-
cofi Toneko B 1 1, 10 r 1 50 r. CKONBKO rHpex Kaxaoii MacCchl HMEETCs B Kyuke?

757. Haitaure Bee Tpex3HAuHBIE YACTA, KOTOphIE B 11 pa3 Gonsliie cyMMEI cBOMX Ludp.
£ OBo3HaYMM HCKoMoe YHeo depes abe, [Tonyyaem:

abc=1l(@+b+¢), 100a+106+c=1la+116+1lc, 89a=5h+ 10c.
Tonpobyem Henonb3eBaTk JeTHMocTE Ha 10 (HO MOXXHO HHa 11);
g —a=5b+10c, 9YWa—-10c=a+b.
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ChenosatenbHo, cymMa a + b aenutes Ha 10, 1. e. a + b = 10. Torna nocneanee ypas-
HEHHE NIPMHWUMAET BUA:

Na—-10c=10, %9a—c=1, Ya=c+1.

Otcrona g = 1, ¢ = 8. Haiinem eme &, nonesyace Tem, yroa+ b=10 5H=9,
OTeeT: 198. A

758. Haiiaute Tpex3HayHoe MMCIO, eCAH BCE €10 UHQPL OTANYHBI OT HYAA, 4 CyMMa
BCEBO3MOXHBIX IBY3HAYHEBIX YHCE, COCTABIEHHBIX U3 HUX, PABHA ITOMY YHCTy. YKaxuTe
BCE PEILEHUSA.

759, B MarasuHe MMeeTCs MAacTHKa B AlIHKax mo 16, 17 1 21 kr. Kak oaHoii opra-
HH3aLUWH KYTIHTb pOBHO |85 KI MacTHKH, He BCKpBIBaA aiiuku? Hafinnte Bce cnocoGel,
KOTOPBIMH MOXHO 3TO CAENATH.

760. Tlpu cTpennGe Mo MALICHH CTPEIOK BHOHBACT TOALKO Mo 8, 9 u 10 ouxkos. Beero
oH, caenas 6Goace 11 BeicTpenos, peifun 100 0ukoB. CKOABKO BEICTPENOB CACNAT CTPEIOK,
M Kakiue OplIK monagaHua?

761. B ropone MMeIOTCA rOCTHHULB! TPEX THINOB. B Kax10# TOCTUHUNIE NEPBOro, BTO-
POTo H TPETBETO THITA HMEKOTCA COOTReTCTBEHHO 17, 37 1 5 HOMEpoB «110KC». Beero B ro-
CTHHHUAX ropoda 123 HoMmepa «/TioKe». HaltanTte YHCA0 TOCTUHHLL KAKAOTO THIIA, €CTH HX
oBLee YUCA0 He ApeBocxonuT 10.

762*. B TpH Maraznda npaeeyTH 1990 kHur, B nepeeie TpH OHA NepBRI MarasvH npo-
11 .1 . 111
37" 7] 17 JACTH MOTYUEHHBIX UM KHHT, BTOPOIi MAarasui — <> g H
%, % H 1—10 MONYMEHHBIX KHHT. CKOIBKQ KHHUT NOAYYHI KaXKIBIH Marazuu?

Jain COOTBETCTBEHHO

TPETHIH —

17.2. 8-9

Crnoco6, ¢ MoMOIIBbIO KOTOPOTO Mbl A0 CHX NMOp pellATH YPABHEHUS MepBoil CTeMeHH
€ IBYMA HEM3BECTHBIMA B LI&IbIX YMCAAX, HE Beerma ynobeH v BoaMoxeH. Tlpexae Bcero
V YpABHEHHUA MOTYT OLITE GONbILIHE (MO MOOYAKD) KO POhOHLIMEHTE, U B 3TOM CNY4ac nepe-
60p BAPUAHTOB, J4X€e B COYETAHUH ¢ HCTIONLIOBAHMEM JETHMOCTH W HEpABEHCTB, MOXKET
CHIBHO OCHOXHHUTBCA. [1aBHOE JKe — NPH HAXOXKIEHHH MHOXKECTBA BCEX PELUCHHI TAKOTO
ypaBHEHHA B UeNBIX YHCIAX, KaK MPaBIIO, OKA3LIBAETCA, YTO 3TO MHOXECTBO BeCKOHEY-
HO, A B TOAOOGHEIX CAYYadx nepebop Mano HOMOTacT.

3nech MBI AO3HAKOMHMCA C §0/16¢ paLLHOHANBHBIM METOIOM PELICHHS TAKMX YPABHE-
HHH.

763. HafiguTte BCce pelIeHWS YpaBHEHRs
Sx—T7y=3

B UCABIX YHCNAX X U .
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A BrIpa3um M3 YpaBHEHHSA TO HEH3BECTHOE, KO3DDULIMEHT TTPH KOTOPOM MeHbitie TIO
MCOYJII) — B JAHHOM CIIY4ae X:

Ty+3
Sx=7y+3, x= yS .

B yncanTene noaydyeHHoH ApobH 7y pa3obbemM HA OBA CNATASMLIX, OOHO M3 KOTOPBEX
OpH NKOOM LIETOM y AENUTCA Ha 3, a ¥ Apyroro KoadpuuMeHT MeHblte 5: 7y = Sy + 2y,
3areM YMCAHTEAD Apo6H pa3fciuM MOWICHHO HA 3HAMEHATENb:

Sp+(2y+3 2y+3
_wt{yt+3) =+ 23

5 5
Hpobb 2y5+ 3 AOMKHA BeITh paBHa LefoMy Yucay. [Tonoxum
2y+3
T = z,
rac z — uenoe. Torga
y+3=75z

[Monyunnock HOBOE YPABHEHHE MEPBOH CTENEHN C ABYMS HEM3BECTHBLIMU, HO C MEHb-
WHMH MO MOAYIO Ko3dhduuneHTaMH,

W3 nocneaHero ypaBHEHNA BRIPA3HM TO HEM3BECTHOE, KOSMPHLIHMEHT KOTOPOTO MEHE-
1Ie 110 MOAY/K}, B JAHHOM CIIYYae v, U TIPOAEAacM aHaJIOI"H'-IHbIB npeoGpa3oBaHis;

5:—3 6z—-z- tt3
y=51-3, y=—5 == 5  ~h-"5—

Jo kakux nop ApOAOAXATH TaKywk npoucIypy? B obinem ciyvae — a0 Tex mop, noka

HE MOMYYHTCA YPaBHEHHE, ¥ KOTOPOTQ KO3hQHLMHEHT NPH GIHOM U3 HEW3BECTHBIX PaBEH

z+3
1 unu —1. B 1aHHOM chyqae oHa vxe 3aKaHuyupaeteda. Jpobe ~5  AOMXHAa OBITE LEJTEIM
yucnoM. Q603HAYUM ero Yepes £
z+3
“5 =4 z+3=2%, z=2t-3,
rfie, HANOMHKUM, § — LeNToe.
Tenepb BHIPA3UM ¥ H X YEpes I

y=3z—¥—3(2r—3)-r=51—9,

x=y+2y;_3=y+z=(5r—9)+(2r—3)=7r— 12.

MBI monyunnn opMy b

x=7t=12, y=5-9
3neck + — uenoe yncno. Ho spnsetca nn 7 N0 66l M uefbiM ycnom? s oTeeTa Ha
3TOT BOTIPOC MOACTABHM BBIPAKEHUS VA X U ¥ B JIEBYIO YACTh HCXOMHOIO YPABHEHHUA:
Sx=Ty=5(Tt—=12)-T7(5t=9)y=35¢-60-35t+63=13.
CneaoBateibHO, 3TH QOPMYAEL, TAE £ — N060e LEA0E YHCIIO, JAIOT MHOXECTBO BCE X

pEILCHHI YpaBHEHHS B LIETBIX YHCIAX.
MNMpuaoasan ¢, HanpuMep, 3HaveHud 0, | ¥ 2, nonyyaeM YacTHLIE PEIUEHAS YPAaBHEHUS:

(=12, =9, (=5, -9, (2; 1.
Orper: x=7r— 12, y = 5+ — 9, rae t — moBoe nenoe YUeio. &
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764. PeninTe B neAbIX YMCIAX X M ¥ YPABHEHHA:
ayllx+7p=1; 6)llx—60y=7, B)8lx+25y=1.

765. PewinTe B UeABIX YUCHAX X, ¥ U Z CHCTEMY YPABHCHHIHA

6x—5Sy+2z=1,
S&x+3y—6z=7.

766. Jokaxure, 4TO ypaBHCHHE
21x =35y =159
HE& UMeeT pelIeHH B USABIX YHCIaX X H y.
A B camoM gene, mpu HEsIX X M Y JIeBas YacTh YpaBHEHHS IeAWTCA Ha 7, a papasd He
Oenutca. A

Boofiie, ang ypapHeHHA
azt+by=c¢,

rac a, b, ¢ — JaHHBIC LIEJIBIE YHCAA, BO3MOXHE TONBKO ABA CIIYYAH: IUIH OHO HE MMEET pe-
LWIEHHHA B LIETBIX YHCNAX X W y (KOTda ¢ He DeJIUTCA HA HAauBoMbUIMii obIMiA JennTens Yucen
] vt [B), 1M OHO HMEET BecKOHEYHOE MHOKECTEO pellicHHi B LeiblX yueaax. MoxHo noka-
3aTh, YTO BTOPOS BHINMOAHAETCA BCETAA, KOTAA YMCIO ¢ AENNTCA HA HAWOOIbIMi o0muii ne-
JIRTENDb Yncen |a| 1 |A]; B YaCTHOCTH, 9TO CITPABEANHBO, ecAK YA fa| 1 |b] B3anMHo npocThl.

Hepeako Takie ypaBHEHHA NMPHXOAKTCA PELLATE B Hamypadskox yucaax. ECIU B 3TOM
CAYYae HET OBICTPOTO pEILCHHMSA, HOSOOHOIO TEM, KOTOPEIE Mbt MMPUMEHSAH B N1, 17.1, TO
VpaBHCHHE CHAYa/aa pelalT B LICALIX YHCAAX, 4 3aTéM M3 MOMYYEHHOTO MHOXKECTBA pelle-
HWH BBELICASIOT BCC PSILCHHUA B HATYPANBLHBIX YHCIIAX.

767. PelliTe B HATYPANBHBIX YHMCAAX X M ¥ YPABHEHHE

65x —43y=12.

2 BHayane pelurM 3TO YpaBHEHHEe B UEMbIX YUCIAX 3HAKOMBIM HaM criocoBom. Tlpu-
peleM 0e3 BLIBOA COOTBETCTRYIONIHE DOPMYIbI (MOXKETE APOBEPHTE HX NMOACTAHOBKOI B
YpaBHEHHE):

x=4-43, y=6-065.

Tenepk HalIeM Bce LICABIE £, TIPKR KOTOPBIX X H ¥ NMOTOXKUTEABHE. C 3TOR UENbIO pe-

KM B LEJBIX YRCTAX CHCTEMY HEPABEHCTB

4—-43¢> 10,
6—65t>0,
[Mony4aem: ¢ < % MocneaneMy HEPABEHCTBY YAOBIETBOPAIOT BCE LISABIE HEMOMOKH-
TeAbHBIE ¢,
Omeer:x=4—-43t, y=6-65t,tmer=0,—-1,-2,.... A

768. PellnTe B HATYPANBHEIX YHCTAX YPABHEHNUA!
a) 13x + 20y =355;  6) 15x+8y=1998; B) 27x — 65y = 34.
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769. Tlon NiMpHHOI 3 M HYKHO YCTAATh AOCKAMH IIMpHHOIH 11 K 13 cm Tak, utobel
MEXTY HHMH He OCTABATOCH NPOMEXYTKOB. CKOMBKO HYXXHO JOCOK TOTO W APYrOTO pas-
mepa?

770. CKONBKO TOUEK ¢ UEAQUHUCITIEHHBIMHA KOOPIHHATAMH, YAOBASTBOPAIOLIHMH YCI0-
BUIO X > 0, y > (), JeXUT HA IPAMOIA:
a)3x+4y=133;, 6)7x+ 24y = 1408?

771. HailauTe BCe HATYpANBHBIE YHeNa B npenenax ot 1 no 100000, koTopble aendrca
Ha 73, a npu aenenun Ha 1000 galot B octatke 1.

772, TpeGyeTca NpoROXHUTL TPACCY TA30MPOBOAA HA yyacTKe MAHHoit 450 m. B pac-
HOPSIKEHHH CTPORTENEH MMEIOTCA TPYOH AMKHHOMA 9 1 13 M. Ckoasko Tpyd Toil W Apyroii
JUIAHB HYXHO B3SITE 15 MIPOKIAAKH TPACCH, YTOOB YACIO CBAPHLIX IIBOB OLUIO MHHH-
mansHeIM? TpyOH pe3ate He CISOyET.

773*. HaiiguTe HAMMEHBILYIO TPOHKY NOCASIOBATENBHBIX HATYPATBHBIX YHCEN, B3 KO-
TOpbLIX MeHblllee nenuted Ha 4, cpenHes — Ha 9, GoJbiIee — Ha 25.

774. CKONBKO peIlieHNiT B HATYPANBHBIX YHCAAX X, ¥, 7 UMEET YPABHEHHE
x+y+z=100,
ECHH
25<x<40, 0<y<dl, 30<z7<407

775. HOKaxMTe, 4YTO A4 JA000ro HATYPAIBHOTO K CYIUECTBYST YpABHEHWE BHAA
ax+ by =e¢, rae a, b U ¢ — HATYpATbHBE YHCNA, KOTOPOE HMEET POBHO #1 PEIUEHHI B HA-
TYPANBHEIX YHCAAX X H ).

776*. Nokaxute, YT0 YpABHEHUE
ax + by =ab,
re a U 5 — JaHHbIC HATYPANBHEIE B3AMMHG TIPOCTBIE YMCIA, HE WMEET PelIeHHH B HATY-
pPATBHBIX YHCAX X H ).

777*%. PenliTe B HATYpaNBHLEX YHCAAX X M ¥ YPABHEHHE
ax+ by=ab+a+b,
TA€ 4 W b — AaHHBIE HATYPAIALHEIE B3AUMHO IIPOCTHIE UMCIA.

778*. HaiiqyTe HAWMEHBIIES HATYPATLHOE YHCIIO, KOTOPOE MOXKHO DOBHO ABYMS CIIO-
coBAMH NpPeIcTABUTE B BUIS 3x + 4y, rIe X H y — HATYPANBHBIC YHCTA.
A Tlonoxum

Ix+dy=n,
rie # — HaTypalbHoe. PEUuM 310 ypaBHeHNE CHaYana B LETbIX MHCTaxX;
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- _n—4y_ n—y.
Ix=n-4y, x= 3 =yt
n—y
3 =(cZ, n—y=3, y=n-=-3, x=—-n-3+i=4-n
3areM HaiaeM BCE £, IPH KOTOPBIX X H ¥ AONOXHTENLHEL:
dt—n>0,
n—3>0,

n H
Orcroga—< <+

4 3

Tenepn yYTEM, UYTQ, BO-NIEPBRBIX, { NOMXKHCO OBITH USABIM, H, BO-BTOPBIX, HHTEPBA Es %]
JONXKEH CONEPXKATE POBHO ABC LEAOYHCIICHHBIC TOUKH,

Japaiite noayMaeM: Kakoi MoXeT ObITh JUIHHA 3TOTO HHTEpBaa?

Ecnn oHa Gofsine 3, To, OUEBHAHO, HHTEPBAN COACPIKHT HE MEHEE TPEX LICTIOMHCIICH-
HbIX TOYWeK. Ecan MNuHA HHTepBAA HE TIPEBOCXOANT 3, HO OOblIe 2, TO HHTEPBAA COAEP-
KWT ABE MK TPH TAKUE TOUKH (TTPHMEpaMi MOTYT CRYXHTE HHTepBaIn (2, 4,4, D u (2, 9;
5, 3)). Ecnu AMHA uHTepBAA HE APEBOCXOANT 2, HO GoabIne |, TO OH COAEPXKMT ABS WIH
OMHY UENOMHCAEHHYIO TOUKY (NpHMepsl — uHTepBansl (4, 7; 6,1y n (4, 1; 5, 9)). Ecan xe
ANAMHA He MPeBOCXOANT |, TO MHTEPBAN CONSPXMT ONHY WIH JaXKe He CONEPXKUT HH OIHOH
UETOYHCIEHHON TOYKM.

CregosaTenbHO, ANMWHA HHTEPECYIOIIETO HAC MHTEPBAA HOMKHA OBITh 3AKTIOYEHA B
ripeaenax ot | 4o 3, BKMoMasa 3, HO HCKmoyad 1.

JnHa uHTepBana [ﬁ, ﬂ] paBHa 2_8_2 Torma
4 3 3 4 12
1<%<3, 12 < n < 36.
Tenepb BEIMOJHUM AepeGop 3HAYCHHIA 7, HauMHasg c r = |3,
Ecaun #n = 13, T0 HepaBeHCTBO % << % TMPUHAMAET BHA:
-1‘-3(1(-13?’-, 3%<t<4%-

Ho 3TOT HHTepBaN CONEKUT TONRKO OAHO LENOE YUCTO.
Ecnun =14, To
14 14 l 2
— <= 3o << 4T
g 1< il
H 370T cyuai HyXXHO OTBpOCHTS.

Takas xe KApTHHA nMoaydaeTca W apu # = 13, 16, 17, 18 (nposeprte!).
H auwb npu 7 = 19 oHa MeHgeTes:

19 19 3 |
= 4= << b
4 t 3 4 2 1< 6 3

4 3TOT HHTEPRAT COIEPAKMHT ABE UETOYHCNEHHBIE TOUYKH — Sub.

OTtBeT: 19. A

779*. Haiioute Bce HAaTypanbHLIE YHCAA, KOTOPBIE MOXHO POBHO Tpem:A cnocobaMu
NpeacTaBuTh B BUAe 2x + 3y,



§ 18. YpaBueHHs BTOPOit cTeNeHH
¢ IBYM# HeH3BECTHBMM B LIEBIX YHCIAX 8-11

JMureparypa: [17], [21], [51], [73®], [80).

OO0 BUA ypaBHEHHS BTOPOH CTENEHH ¢ IBYMA HEH3BECTHBIMH —
ax*+bhy+oy tdx+ey+f=0,

rae a, b, ¢, d, e, f— naHHble YHcAa, NpUYeM cpent Koa(dHLUHEHTOB a, b H ¢ 110 MEHbLIEH
Mepe OOMH OTIHYEH OT HyjA.

IlycTh BCe 9TH 1ECTh KOMDMHUHEHTOB — YHCIA Lenkle. byneM 3aHUMATLCH pelieHH-
€M TAKWX YpaBHEHHH B LIEABIX YHCAAX X U V.

VpaBHeHWA BTOPO# CTEIIEHH ¢ ABYMA LEIOIHCICHHBIMH HEH3BECTHHIMH YK€ BCTpEYa-
JNch B KHHUTE [ 18] (3amaun 193—196 1 207-209 u3 § 7).

HyXHo ¢Ka3aTb, YTO YpaBHEHHs BTOPOH CTEIEHH ¢ IBYMsl HEH3IBECTHBIMH VAACTCH Pe-
IHTE B LUCJBIX YHCAAX CPEACTBAMH IHKO/IBHON MATEMATHKH JANCKO HE BCETda.

18.1. 8-9

CHayata pacCMOTPUM YPABHEHH A, HE COOEPHCALILE YAEHOG € KEAODAMAMY HEU3BECTIHbIX.
CnenopaTeNbHO, TAKOE YPABHEHUE CONSPXUT ¢IMHCTBEHHBINA YWIEH BTOPOi CTeneHu —
C NPOHU3BEAEHHUEM HEM3BECTHBIX X).

780°. dokaxuTe, 4TO MPOHIBEAEHHE ABYX UEIBIX YHCEM X W ¥ PABHO HX CYMME TOIBEKO
BABYX caydasx; x=y=0ux=y=12,

3to HauboNee 3BECTHAs M3 3adayd NoAOBHOTO poIa.

A HyxHO pelliTL ypaBHeHHE

Xy=xty
B HEABX YHCJIAX X H ¥,

PaccMOTpHM ABa cnocoda pelleHs 3a1a9H,
1) Bripa3um U3 ypaBHEHHS y yepes x:

X
w-—y=x, yx-1)=x, y=—7

11 3ax. 570 161



{TTposepsTe, UTO NpU AGNEHWH HA X — | ypABHEHHE PEUIEHHI HE TEPHET.)
¥ nocnegHeit apodu BhLASIMM LEAYIO YACTD:

_ X _&x-D+1_ 1
Y=x x— 1 T+
Owcwgax—1=lwmx—1=-1.
Ecmux—-1=1,T0
x=2, y=l+%=2
Ecnux—-1=-=1,10

1
x=0, y=1 _T=0'
2) INpeactaBUM HCXOAHOE YPABHEHME B CISAYIOLIEM BHIE:
xy—x—y=0, x(y-1-y=40
Henp3s 1d A€BYIO YaCTh NMOCASIHETO YPABHEHNS PANIOXUTE HA MHOXMTEIH TaK, UTO-
OBl MOXHO OBLIO PA3HOCTL ¥ — | BRIHECTH 33 CKOGKK? JAs 3TOTO He XBaTacT €LIE OAHOrO
claragMoro, a MMeHHo 1. [Tpubasrm o | K 00eHM YACTAM YPABHCHHS:

x(y—-D—y+1=1, {F-I}x-1)=1.
Koraa npousseaeHue aByx LeasiX yucea paBHo 1? Toasko B ABYX cIy4Yasx: KOTAA OHH
paBHH | ¥ —1. Tloayyaem aBe cHCTEMBlI MUHEHHBIX YPABHEHU, KOTOpPBIE HETPYAHO pe-

HIUTD:
x—1=1, x—1=-1,
y—1=1, y—1=-1L

H3 nepsoii cucteMbl x =y =2, u3BTopolt —x=y=0. A

B nanpHelmeM npy peimeHUM TAKUX YpaBHEHHIT GyIeM B 3aBUCHMOCTH OT YpaBHEHUHA
NPUMEHATL MM NEPBHii, UK BTOpOH cnocod, Jalue neppuiil. BnpoueM, oHU BIW3KK Apyr
HpYTY: Tak, B 3auave 780 MOXKHO M3 paBeHCTBA

x-Dy-1=1
BLIPA3HTL CHAYAMA ¥ — 1, MOTOM ; MOMYYAETCA PABEHCTBO
1
= + —1
y=1 x—1
€ KOTOPHIM MBI VK€ BCTPEYANHCh NPH MepBoM criocobe peureHus, M3 nocnegHero paseH-
CTEA 06paTHO NETKO BbIBECTH NpeabIIyLIce,

781. Peruute B LENBIX YHCTAX X W ¥ YPABHEHUA:
11 1 1 X
ay—-+-=1, 0 =—x-y, B --_=1, rnx-—-y=-_.
)xty=L By i By =L nx—y=J
. 1
782. HafiznTe npaBHIBHYIO HECOKPATHMYIO APOOL, GOIBIIYIO 7 €CAM TIPU yBenye-
HHH €€ YHCIIHTENA Ha HEKOTOPOES HATYPANbHOE YHCIIO M YMHOKEHWH 3HAMEHATENA HA TO
Xe YHCNO 3HAYEHHE ApOo0H He U3MEHHTCA. YKAKUTE BCe TAKKE NpobH.
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783, Pewnte B LenbIX HHCIaX YPABHEHHS:

ayxy—3x+2y=13; Byxy=5x+4y+3; B}x +

|-
L

784, JInvHBE CTOPOH NPAMOYIOJbHUKA BHIPAXAIOTCH UENBIMU YUCTAMH, a TIEPHMETD
YUCASHHO paBeH Tuioany. Hajtanre sce Takve NpsiMOYroJbHHKHU.

785. Peiunre B UeAbLIX YHCNAX YPABHEHUE
Ip+y=Tx+3.
A BeipasvM W3 ypaBHeHMA y Hepes X;
_Tx+3
Yo+ 1
Anq Toro uToOB! BHIOCIHTE LETYIO YACThb MOMYYCHHOH APOGH, YMHOXMM 3T0 paseH-

CTBO Ha 3

_2x+9 _Qlx+NH+2 _ 2
YEZFT T mFl YT

Ortcioga 3x + | MOXET NPpMHHMATL TOMBKO 3Hauenus —2, —1, 1 1 2. IlepeGepem Bee

YeThIpe CAyYas.
Oteer: (0; 3), (—1;2). A

786. PelinTe B HenblX YMCIAX YPABHEHHA:
aAyx+y=Zxy; G)x+2y=3xp+ 1.

787, Peumnte B HATYPATBHBIX YHCIAX YDABHCHUE
1,1 2
x ' y 1997

788. Ha Gasze MMeIOTCA HECKOABKO MPY30BHX aBTOMOOMNSH OMUMHAKOBOH TPY30Modb-
eMHOCTH, BEIpaXalolleiicsl UensM YHCAOM TOHH. J1A nepeBo3KH Ipy3a Kaxablil aBTOMO-
6MAL COSAAN OAHO H TO XK€ YMCTO pelicos, a 3aTeM 7 MALIKMH cOejanu ewe mo 12 peiicos
Kaxaas. Ecnu Gb Kaxnas MalmMHa caenata Ha 6 peficoB Goublile, TO 41 MEpeBO3KH B IBA
pasa MeHblIero rpyza notpedopanock 6ul Ha 7 MalIMH MeHblite, CKOABKO aBTOMOOHAEH
6bL10 Ha Basze?

789, Peumnte B HaTYpanbHBIX YHCAAX YPABHEHUE
.11
x y p
rae p — JaHHOE TIPOCTOS YUCTO.

790. JdokaxuTte, uTo ATA JI0G0TO HATYPARBHOTO # > | CYIIECTEYIOT TAKUE PAITHIHBIC
HaTypaNbHBIE YHCAA X U ¥, MTO

o |-
= |-

+l=
y
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791*. HOKAXHTE, YTO YPABHEHHE

x y =n
TAE 1 — HATYPATBHOE, MMEET eTMHCTBEHHOE PELIEHUE B HATYPATBHLIX YHCAX X U y TOTAA

H TOAbKO TOTAA, KOTHA YHUCIO /1 — NPOCTOE.

792. TlocTpoiiTe NpUMEp ypaBHEHHS BHAA;
axy+bx+cey+d=0,
rae a, b, ¢, d — naHHLIe Uenble YKcha, @ # (), KoTopoe:

a) He HMEET peIUeHM T B LISMbIX YHCAAxX;
0) nMeeT DECKOHEUHOE MHOXKECTBO PELUEHHHA B LIEABIX YHCIAX,

18.2. 8-9

MepeitneM K ypaBHEHWSAM BTOPOH CTENEHH ¢ IBYMSI HCH3BECTHLIMH, KOTOPLIE codep-
HCAM HACH C KBACPAMOM MOALKO 00HO20 U3 HelzgecmHsix. TaKHUE ypasHeHHA B GO/MBLIWHCTRE
CHYYAEB PEIUAKTCS B LENBIX HUCIAX TEM XKE METOAOM, 4To u B 1. 18.1.

793. PeniiTe B HeNbIX YHCaX ypaBHEHHE
2~y + I +y=2
A Buipa3svM M3 ypaBHEHHS TO HEM3BECTHOE, KOTOPOE BXOAMT B HETO TOJIBKO B NMEPBOH
CTETIEHH — B JAHHOM ClIydae y.
2P+ 9x—2
WA -2=y—-y, y=—m—.
2x—1
VY nocaenHeit ApoOH BRISAHM LICAVIO YaCTh — WM ¢ MOMOUIBKY NMPaBHAL JSACHHA MHO-
TOWICHA HA MHOTOWIEH «YTNOM», WIH € [TOMOLLBIO pa3iveHus yHcanuTens apodn Ha charae-
MEIE, KOTOPBIE BCE 3 MCKITIMECHHEM CBOGOTHOTO WieHA ASTWIHCE Obl HA 2x — 1. TTomygaem:

_ 3
yExFSte Ty

ChnenoeartenbHO, PA3HOCTE 2X — | MOXKET MPHHHMATh TILKO 3HAYeHUA —3, —1, 1 n 3.
OcTtanocs nepeGpaTe 3TH YETHIPE CIy4dad.
Otset: (1;9),(2;8),(0; 2),(—1;3). A

794, Penre B LIEABIX YHCIAX YPABHEHHS:
Ayxl—xy+x—2y+3=0, 6 x+y=xy; BY+2p=2+2
Dx*—2xy+dx+3y—2=0.
795, UmeeT W ypaBHEHHE
X+ 2xy = 2002
peLIeHMne B LEAbIX YHCTax?

A [IpencraevM ypaepHEeHWeE B CIEAYIOLIEM BHIE:
(x + y)? — 3y = 2002.
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Torpa ukcaa x + y 4 y MMEIOT OAMHAKOBYIO YeTHOCTh. Ho pasHocTh KBanpaTos Asyx
LETBIX YHCEN OAHHAKOBOH YETHOCTH OenuTcd Ha 4, a 2002 — He genuTes.
OTBeT: He HMeeT. A

796. HokaxuTe, 4TO CASIYIOLIME YPABHCHHA HE HMEIOT PEUICHHH B LIGJNBIX YHCJIAX;

AxX+3y=23 &)X —8x+12y=51; B}y +4—11=12;

N3x+1=5: my’+9=7Tx

797. B waxMaTHOM TYPHHpPE B OIMH KPYT YYACTBOBATIM ABa YYCHHKA 9 Kiacca M He-
CKOMBKO yyaruuxcea 10 knacca. Jdpa nesaTHKNACCHUKA HaOpanu emecTe 8 04KOB, a Bee Ae-

CATHKJIACCHHUKH HAGpanu mo OOMHAKOBOMY MHCAY OYKOB. CKOMBKO ASCATHKAACCHHKOB
YYACTBOBANH B TYpHupe? [IpHBealTE BCe OTBETHI.

798. IpuseanTe NpuMep ypasHEHUs BHAA:
a+hy+ox+dy+e=0,
TAE a, b, ¢, d, e — DaHHBIE Leabie Yucaa, a # (), KoTopoe uMeeT BeCKOHEYHOE MHOXECTRO
pPELIEeHH B EALIX YHCAAX X M .

18.3. 9-11

[Mepeiinem K YPaBHEHHAM, KOMOPbIE COOLPHCAM HAEHb € KBAOpamamu 000ux Heusecn -
#oix, 30ech ropazno 6oMbLIe pazHooGpa3nd B CMoCco6ax pelleHHs; BO BCAKOM CayJae, yHH-
BEPCANBHOTC METOAA, IPHTOAHOIC BO BCEX TAKHX CIYMAsX, NPH IUKONBHEIX CpeaCcTBax pe-
LIEHHA HET.

799. PeuinTe B LENBIX YHCAAX YPABHEHHE
X -y = 1997
A 3anunieM ypagHeHHe B BuAe:
(x + y)x—y) = 1997
Yucno 1997 — npocToe, IOITOMY BO3MOXHEL TOJBKO YETHPE Cyqast:
+y= +y= +y=- +y=—
DI R e ST 4TI 0
OcTanoch pelnTDb KaxXaylo 13 3THX CUCTEM YPaBHEHHH.
OreeT: (999; 998), (999; —-998), (—999; —998), (—999; 998). A

800, PewinTe B LEABIX YHCNAX YPABHEHHS;
A -3+ 27=11, )37 +dxy-7y=13;, B=y"+20+13

801. Pewnte B HEALIX YMCHAX YPABHEHHA,
ay 5t +4xy +yP=121; 6y x'—6xy+ 137 = 100.

802, Halinute HaTypanbHOE MHCIIO, KOTOPOE CTAHOBHTCS TOYHBIM KBAIPATOM, €CIH K
Hemy npubGaBuTh MoGoe u3 uncen 145 u 98, YkaxuTe BCe TAKHE YHCAA.
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803. Joxkaxkwure, YTO YPaBHEHHAA;
A -y =dk+2(keN)y; 6)xX+y'=4k+3(k=0,1,2,..)
HE UMEIOT PEILIeHUH B LEAbIX YHCIaX X U .

804. PeiuuTe B UeMBIX YMCAAX YPaBHEHHE
X—xy+y=xty.
A Cnocobbl, KOTOPBIE MBI TIPUMEHSTH NIPH pelleHuy 3a1ad 799—802, sgeck He do-
cturaioT Henn. NMonpobyem coGpaTe BCe WISHB YPAaBHEHHA B JICBYIO YaCTh H PACTIONOXHTE
WX MO CTENEHH X:

XK=+ I+ =-p=0
Byaem mocheqHee YPaBHEHHE PACCMATPMBATH KK KBAAPATHOE OTHOCHTEMbHO X. Ero
AUCKPAMMHAHT D 3aBUcHT 0T y. OH 10/KeH OBITh KBAAPATOM HEKOTOPOTO LIEAOTO YHECIA £
D=(+1P-407—-»=¢F y+2+1-4r+4=7¢,
- +ey+1=¢£
MEI MOJIYYUNIH HOBOE ypaBHEHME BTOpOﬁ CTEMEHA ¢ ABYMA HENOYHCACHHBIMMY HEW3-

BECTHEIMH ¥ M £. OHO NIPOilE HCXOOHOTO.
CobepeM BCe YNEHE! YPABHEHHS B OAHY YacTh H Ipeodpa3yeM HOBOE YpaBHEHHE;

W—6p—1+F=0, 30°-2—1+£=0,

NOP=2p+ D) =D =14+7=0, 3p-1Y=-3-1+7=0, -1y +7=4
U3 nocnenHero ypapHeHus crieyer, uto £ < 4, T. e. |1 < 2. TTepebepem HeMHOTHE BO3-
MOXHLBIC 31eCh 3HAYCHMWA L.
1) Ecan £ =0, 10 3(y — 1)> = 4, 2 370 HEBO3MOXHO TIPH LEIOM ).
D Ecnn =1, 10
30,-"1)2=3! 0}_1)2=1’ y_lzili y|=21 y2=0
Bo3eMeM 3Hadenue y = 2 W MoACTABUM eT0 B KBAAPAaTHOE YPAaBHEHHE:
xX—3x+2=0
Toraax = | unu x = 2. [Tonyyaem pemenus: (1; 2) u (2; 2).
AHAJIOTHYHBIM TYTEM HaXOAMM peleHus U TIpH ¥ = (1

xXX—x=0,
otkyaa x = 0 wn x = 1. [Monpyuunuce pemwedans: (0; 0) u (1; 0).
3 Mycte £ = 4. Toraa
Jy—1¥=0, v=1.
Tenepsb BRIMHCITHM X:
X 2x=0,

orkyaa x = 0 mwiu x = 2. Mbl Halu eme asa peruedua: (0; 1) u (2; 1).
Oreer: (1; 2), (2, 2), (0, 0), (150}, (0; 1), (2, 1). &

805. Pemute B LUeNBIX YHCTAX yPABHEHHA:
Ay =xX-—x+1; 6)307+xy+y)=x+8y; By -2y+x=2
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806. JokaxuTe, 4TO ypaBHEHHE
I2=16"+8y+5
HE MMEET PEIIEHUH B HEJIBIX YHCIAX.
A JononHuM cymMmy 16)2 + 8y B paBoii 4acTH ypaBHEHHA A0 KBAJPATA CYMMBI:
¢ =(16y +8y+ 1) +4, I=(dv+1)Y+4
Otcroga BUaHO, uto cymma 4y + | He neautes Ha 3. Toraa (4y + 1) npu aeaennu Ha 3
Jaet B ocTatke | (CM. yreepkaeHue 3amaun 163 u3 § 6):
Ay +1)=3k+1,
Cae kK — ueaoe HeoTpHIIaTenbHoe Yncio. [onyuaem:
=3k+1+4, 3x*=3k+5.

Ho noclieaHee paBeHCTBO HEBO3MOXKHO HH NMPH KaKHMX LIEJLIX X M &, TAK KaK €ro fcBasi
4acTh ASNUTCA HA 3, a TIpaBas He NenUTCA. &

807, Jokaxure, UTo ypaBHEeHHSs

A —1=2#"-1), 0y =3’+8, B6X+3x+1=27

N2 -57=7 12 -4&-5"-10y-10=0;, e)5'=x*+7x+9
HE WMEIOT PEIICHUEH B LIEIbIX YHC/TAX,

808. PeunTe B LENBIX YHC/AX YPABHEHHE
(x+yyY=x—y.
A Bpsag nn 1enecootpasHo packpuiBaTh CKOGKH B BHPaXeHUH (X + ¥)°, HallpoTHB,
ITHM BHIDAXEHHEM CAEAYeT BOCNONL30BATLCA.
[MonoxuMm x + y = £, rae t — HeKoTopoe lenoe uncio. Tornax — y = £,
[MonyuaeM cUCTEMy ypaBHEHHE:

x+y=i,
{x —-y=#r.
Cknaasipas H BBIYUTAs YPABHEHHsl, BBIPA3HUM X H y YEPe3 I
‘= t(12+t), y= m{l2 1)

MoxeT IH 38eck ¢ MPUHUMATE JI00 bl e ueable 3HadeHna? [lpexnae scero noayyeH-
HBbIC APOGH PABHBI LIEABIM YHCIAM, MOCKOABKY HX YHMCIMTENW 4eTHel. Kpome Toro, eciu
MOACTABHTL 3TH 3HAYEHHS X H ¥ B HCXOAHBIE YPABHEHMS, TO IOMYYUM ToxaecTBO. Cheno-
BATEJIEHO, OHH 32a10T MHOKECTBO BCEX pelleHUH ypasHeHud. Tak kak 3aech £ — dwoboe
LEJIOE YHCAO, TO YPABHEHHE HMEET GECKOHEUHOE MHOXECTBO PEIICHUN B NEABIX YHCTAX.

H1+H Hl-8

OtpeT: [T, T}, teZ. A

809. PewinTe B LEALIX YHCNAX YPABHEHHA!
A x—y)P+2x+n =0, )X +dxy+4’=x-2y.

167



810. [HokaxuTe, YTO YpaBHEHHE
= yz =4
TIPH MoOGOM LIEN0OM ¢ HMEET PEILEHHE B LIEABIX YHCIIAX X H V.
A s Toro yroOsl 3TO paBEHCTBO BEIMOIHANOCE, 10 CTAaTOY H O, YTOObI BBINO/IHA-
NHCE pABEHCTBA
—_ .4
x+ty=da,
xX—y=a.
3T0 3HAYHT, YTO eC/TH X W ¥ VIOBIACTBOPSIOT 3aIMMCAHHOMN 31¢Ch CHcTeMe YpaBHeHUI,
TG OHH YAOBRICTEOPSAIOT U NCXOAHOMY YPaBHEHHIO {HO, pa3yMceTca, He ofpatHo). Pelivm
CHCTEMY:

x“a(a3+1) _al@-1)
2 7 ;
[MoayueHHOE pelLIeHne YPaBHEHNA, KOHEYHO, He OXBAThIBAET MHOXECTBA BCEX Er0 pe-
[eHni. &

811. JokaxuTe, YTO ypaBHEHHE
¥-y=a
NPH MOBOM LIESOM @ H TIOB0M HATYPATEHOM # > 2 HMEET PEUIEHHE B LIGALIX YUCAAX X W ).



§ 19* Pa3znbie ypaBHEHHSA ¢ HECKOJILKHMH HEH3BECTHBIMH
B HEJIBIX YHCIAX 9-11

JNurepatypa: [6], [48°], (51], [69°], [70%), [721, [73°.

812. Peliute B UENbIX YHCTAX X, ¥ W Z YPABHEHHE
Sk 4yt + 372 = 2z =30.
A TpeoBpazyem ypaBHEHHE, JOMOMHAA Pa3HOCT ) — 2yZ 10 KBaAPaTa Pa3sHOCTH:
S+ P =202+ D +27=30, P+ (- +27=130.
OTciona BUIHO, YTO HEH3BECTHRIC MOTYT MTPUHHMATh TOABKO 3HAYCHHA, HEOOABITHE
Mo MOOyA10. BEIACHUM OrpaHUYeHUA AN X;
5a<30, <6, <2, -2<x<2.
BoabMeM noka HeorpyuatensHbie 3HadeHuns x. Torna 0 < x € 2. PaccMoTpuM TpH corydast.
1} Mycts x = (}. ¥paBHEeHHE TPUHHMAET BHA;
-2+ 27 =30
HaiioeM orpaHHYeHHs 1A 7.
22230, 2<15, <3
Ecam 22 =0, 1, 4, 9, To M3 noceaHero ypaBHEH!s COOTBETCTEEHHO
(v —2)*=130,28,22, 18.
Hu B 0DHOM W3 3THX YETHIPEX C/IYYAEB pelNeHHIt B LIENBIX YHCIaX HeT.
2y [Mycte x = 1. IMonyyaem:
S5+ —gP+27=30, (- +27=25.
AHANOTUYHBEIM CcNIOCOBOM YCTAHABIHBAEM, YTO MOAXMINT TOIbKe 2=, y =+ 5.
3) Myere x = 2. Torna
20+ (- +272=30, (y—2°+2=10.
TouHo Tak Xke BBIACHAEM, YTO MIOCAEAHEe YPABHEHHME HE MMEET pPelUCHHH B LISBIX

YHCMax,
ITpH 3anMcH OTBETA YUTEM, 4TO X MOXKET DBITH M oTpHUAaTeNbHbIM. [Tpu x = —1 nomyya-

CM TE e JHAYCHUA VH I, YTOHTIPH X = 1.
Otper: (1; 5,0, (1; —5; 00, (—1; 5, 0), (—1; -5; 0). A
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813. PewriTe B LELIX YHCIAX X M ¥ YPABHEHHE
X4y + 3xp=10.

814. HMmeer 11 ypaBHEHHE
X+y=9+35

PEWIEHHA B LEALIX HHCNax X, y 1 27

A Ky uenoro YyHcna npu AeAeHWH HA 9 MOXKET NapaTh B OCTATKE TOABKO O, | Han 8
(C 3TUM MBI YK€ BCTPedaNTMCh NpU pelieHHH HeKoTopwX 3agady H3 § 8). CnenoparensHo,
CYMMA IBYX TOUHBIX KyOOB NPH JeNeHWH HA 9 He MOXKET Aapath OCTATOK 5. JIpYTUMH Cllo-
BaMU, TAHHOE PaBeHCTBO He BBIMOAHAETCA HH ITPH KaKUX HelIblX 3HAYSHHSAX X, ¥ U Z.

OTBeT: He HMeeT. A

815. JoxkaxuTe, 4TO CJIEAYIOLINE YPAaBHEHHA HE HMEIOT PSLUICHHH B LISMbIX YHCIAX;
AxX+P=97-3; X +11y=5 pX+y+7=9%-4

816. PemuTe B UENbIX YHUCTAX X, ¥, T H [ CHCTEMY YPABHEHUH

xy+zt=1,
xz+yt=1,
xtt+yz=1.

A BetuTeM, HANMPUMEP, U3 NEPBOTQ YPABHEHHUA CHCTEMBI BTODOE!
xy—-+Hz—»=0, (y—x—n=0.

Toraay — z = 0 unu x — ¢ = 0. PaccmoTpum oba cyvas.

NNyetby—z=0,Te.y=z

CucTeMa ypaBHEHUH NpHHUMAET TAKO BII:

xztyg=1,
xz+tzu=1,
xt+z2=1.

3neck Meppoe W BTOPOE ypaBHEHWS COBITANANOT.
IpencTasuM Meproe ypaBHEHUWE B CAeavioLei Gopme;

Zix+n=1.
Orcwmavmnnz=1,x+¢t=1,ummz=-1,x+1=—1.
Ecinz=1,x+t=1,T¢. x=1 — ¢, TO TPETbE YPABHEHHE MTOCHETHEH CHCTEMBI NPHU-

HHMAET BHI!
(l-mp+1=1, (1-tp=0.
Toraa r= 1 uam t = 0. Toayuaem asa pemenus cueremnt: (0; 1; 1; 13y u (15 1; 1; 0).
Ecmmz=-l,x+r=~-l,Te.x=~1—1T10
(=1—-m+1=1, —(1+ne=A0.

Orciona 1= —1 win = (. Mbl Haw ete aga pewennst: (0; —1; —1; —Du (—1; —1; —1; 0).
D Nvctbx—t=0,Te. x=1
[MepeoHavanbHas cCHCTEMA YpaBHEHHIH TPHHAMAET TaKoi BUA:
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y+zu=1,
z+yt=1,
F+yz=1.

3’1’y CHCTEMY MOXHO pe].l.[fin TaKHM K& CHOCOGOM, HO TIpOLIE MTOCTYITHTE MHA'E, OHa
OTMHIAETCH OT CHCTEMBI, I'IOJTy‘lE:HHOﬁ B NepBoM CNydae, TEM, UTO [ 3aMEHAETCA Ha I,
Z— Hat,ax — Hay (310 0COBeHHO XOPOLIO BUAHO MTPH CPaBHEHWU MTOCASAHHUX YPaBHEHHH
obeMx CHCTEM). C YYETOM YKA32HHLIX 3aMEH MOXKHO € MTOMOLWIBIO YK HaWOeHHLIX YETBIPEX
pe]lleHHﬁ I'[epBOHa'{aﬂbHOﬁ CHCTEMBI ITONYIHTE €1LE YETBIPE:

LOLED L0, (50, -1 ~1), (=1; ~1;0; =1).

Ortser: (0; 1; 1; 1), (1; 0; 1; 1), (1; 1; 0; 1), (15 15 1; 0y, (0; =15 =15 = 1), (=15 0; 15 = 1),

L -L0;~1),(~1;-1;,-1,0). A

817. Pewnte B LUeIBIX YHCAX X, ¥ U Z CHCTEMY YPABHEHUHA

xty+z=6,
x+yz=7.

818, PeuiyTe B LENbIX YUCHAX X, ¥, I W { YpaBHEHHE
X2+ 6y =297 + 3%

819. PewinTe B LEAbIX YHUCNAX CHCTEMY YPABHEHUIA

x—y=17,
-2 -1
820. Joxaxure, 4TO CHCTEMA YPaRHEHMIT
xyzt - x = 2000,
xyzt -y = 200,
xyzt—z= 20,
xyg—t=2

He UMeeT pelleHUH B neNblx YMcnax x, y, U f.

821. Haiioure BCe TaKMe HATYPATLHEIE YHCIA P H ¢, TIPH KOTOPLIX KBANPATHOE YPRBHEHHE
X—pgxtp+g=0
HMEET TOMEKO IIEABIE KOPHH.
A OB03HaUMM LIEABIE KODHH 3TOTO YPRBHEHHS Yepes X, U x,. Toraa no teopeme Buera:
x, +x, = pq,
xx,=p+gq.
nOJ'I)“{HJ'I&CI: csoeoﬁpasﬂaﬂ CHUCTEMA ypaBHeHHﬁ: CYMMad IBYX HCH3IBCCTHLIX H3 YCTHI-
PEX paBH& MPpOHU3BEASHHIO ABYX OPYTHX, & NNPOU3BEACHHE 3THX ABYX TICPBLIX HCH3BECTHEIX
pPaBHO CYMME OBYX ITOCNEOHHX.
Tak kax YHULIE p H ¢ — HaTYpalbeHEBIE, TO U3 CHCTEMEI TIOMYYAEM, YTO LEENEIE YHCNA X] H
x2 NONOXKHUTENLHDI, 4 3HAYHT, TOXKE HATYPANLHEIC.
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Hns pelenns 3TOH CUCTEMBL BLIYTEM €€ YPaBHEHHS H NMpeobpasyeM Moaydaliicecs
VPaBHEHHE CAeayIoIIUM 00pa3oM:

x,tx,—xx,=pg—p—¢q, xtx,—xx,—-1)+2=pg-p—g+1,

=D =x)+2=p-1)g-1), x-Dx,-H+p-1)g-1)=2
Bot Tenept napaiiTe moayMaeM Had MOCASAHUM YPABHEHHEM: KOIIa CyMMA ABYX Lie-
JIBIX HEOTPHLATENBHBIX YMceN paBHa 27 B Tpex cnyuasx:

b {(x, —D=1=2, o {(x, ~DE-D=h g {(x, -, - 1) =0,
p—Dg-1=0, w-Dig-D=1 p—g-1H=2

PeaeM Kaxayio ¥3 OAYYeHHBIX CHCTEM YpaBHEHHH, 06Gpaluasch B ¢1ydae HeoOXoau-
MOCTH K NepBOHaYansHoH cHeTeMe, [TpogenaeM 310, HAMpUMep, AT MePBOH CUCTEMEI.

W3 mepBoro ypaBHeHU M1€PBO#H CHCTEMEL X, = 3, X, = 2 WK X, = 2, X, = 3; H3 BTOPOro
ypaBHeHUA p= l unu ¢ = |.

Ecnv p = 1, TO U3 NEPBOTO YPABHEHHA NEPBOHAYATBHON CUCTEMEI HAIOEM g: ¢ = 5.

Ecnu g = 1, TO TeM XKe NIYTEM BHIYMCAUM p: p = 5.

Omer:p=1,g=5p=5,9=L;p=q=2p=2,q=3;p=3,g=2. A

822. HafiguTe BCe @, NpH KOTOPLIX YPABHEHHE
act+3x+2a8-3=1
HMeeT TOMBKO LIeNbie KOPHU.

823. JdoxaxuTe, 4TO ypaBHEHHE
X H x4+ x5+t x) =600
MMEET eCKOHEUHOE MHOXECTBO PELICHUI B LIC/BIX YHCHRX X, Xy, Xy, ovry X
A TlonpoGyeM YacTh HEM3BECTHBIX NMoKa moadHpats. TlomoxuM

19"

X, =x,=.=x =4
TTony4yaem:
64 + 64 +..+ 64 +x2 + x2 + x} + x3, = 600,
64-6 +x) +x; +x)+x, =600, x;+x}+x +x, =600—384=216
Tenepe monoxnm x, = 0, x, = 6.
216 +x, + x,, =216, x,+x,=0.

BoT Tenept mpuinia nopa no3aboTUTECA O TOM, YTOGR MCXOAHOC YPaBHEHHE HMETO
GeCKOHEYHOE MHOXECTRO PelueHUIA. T10/10XXKHM B TOCACOHEM YPaBHEHHHU X, = #, X, = —#,
racn — N G0e UETOe JUCTO,

TMonyuuaocs, UTo JAHHOES YPABHCHHE MMEET GECKOHSYHOE MHOKECTBO PEILICHHH B Lie-
JIbIX YHCIAX:

x,=x=.=x=4, x,=0, x=6, x,=n, x,=-n
rmencZ. A

[To-BHANMOMY, MOXHO COCTARBMTE H APYTHE GECKOHEYHEBIE MHOXECTBA PELLEHHIT BaH-

HOTO YpaBHEHHA B LenbIX yKcnax. [TonpoGyiite!
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824. HokaxuTe, 4T0 YpaBHEeHHE
X+y+7=r+y+7

HMeeT BECKOHEYHOE MHOXECTBO peLLIeHHﬁ B LUENBIX YHCHAX X, Y H .

825. doxaxure, 4TO ypaBHEHHE
xZ + y2 — 2:}
MPY MOGOM JAHHOM HaTYPANbHOM # HMEET PEIUEHHE B LEABIX YHCAAX X H ).

826. Pewne B LenbIX YHCNAX CHCTEMY YPABHEHWIH
{x tyt+z=2,
CHy+r=2
/s TIpuBegeM CUCTEMY K BHITY:
{x ty=2-z
X+y=2-7
IlepBoe W3 ypaBHEHHI MONYYEHHON CHCTEME] BO3BEIEM B KY6:
X+H3By+302+y=8-1t2z+622-7.
BriuteM U3 3TOr0 YPABHEHHS BTOPOE YPARHEHHE ITOCACAHEH CHCTEMBI H HOBOE yPaB-
HEHHUE NPeOhpPasyeM:
Y+ I =6— 127+ 62, xp(x+y)=2z-1% xplx+y)=2(1 —x—p)?

W+ =201 -2x+N+x+y), xpx+y)=2—-4x+y+2x+p’
H3 MMOCNEnHEroe ypaeHEHUA BHUAHQ, UTO 2 HEMHUTCA HA x+y. CJ'ICI[OB&TCJ'II:HO, CyMMa
x + y MOXET NMPUHHMATDL TOALKO 3HaYenna 1, 2, —1 1 -2,

IMepebdeprTe CAMOCTOATENLHO BCE YETHIPE BOSHUKAIOWINX 30€Ch CYYad.
Oreer: (0; 1; D, (1:0: 1), (1; 1; 0). A

827. Pemure B USNBIX YHUCHAX X, ¥, Z U [ CUCTEMY YPABHEHUE
X+Hy +2+P=1,
XMHyi+A+=1

828. Perunte B LENBIX YMCNAX YPABHEHHE
F_5=4

A Tpexne BCETO X ADMKEH GBITh HEOTPULIATEbHBIM, HHAYE CTENEeHb 3° MpeBpaTHTCA B
Apo6s. Toraa BOMpOC 33084 CBOAMTCS K CISAYIOMEMY: TIPH KAKUX LEeAbIX HEOTpHLIATENb-
HBIX X pa3HocTh 3 — 3 nenures Ha 47

C moMoubio nepefopa yeraHapiumpaeM, uto 3 — S nenurca Ha 4 nmpux =10, 2, 4 v He
Jenutcs npu x = 1, 3, 5. 310 HABOAMT HA MBIC/Tb, YTO CMERYET PACCMOTPETD N1BA CAYyYas —
KOTMIA X 4€THO M KOCRE HEYLTHO.

1) TyeTh X 4eTHO: X = 2, T0€ # — LENOE HEOTPHLIATENBHOE YHCIO.

TonyuaeM:

F_5=3"_5=3"-1)-4.
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Ho pasnoctb 3% — t eanted Ha 4 (cM. § 7, TPETbA AENMMOCTE), MO3TOMY ITPABAA 4acTh
MOCTEAHErO PARCHCTBR ACTHTCA Ha 4. Hatioem eue y:

| |
y=43—35=73"-5).

2) MycTb x HeveTHO: x = 2r + 1, IAe 1 — Llea0e HEOTPMLIATENBHOE.
ByneM nMeTn:
Fe 5 =3t 5 =33 _5=3(3" - 1D+ 1)-5=33"-1)-2.
TlocneaHss pasHOCTE HM MPH KAKOM LIEAOM HEOTPHLATENLHOM # HE JEAWTCH Ha 4,
CNCIOBATEIBHO, YPaBHEHHE B 3TOM ClIyyae He UMEET PelIeHMIA B LIENbIX 4UCAAX,

Oteet: (21; %(32“ — 5)}, tne 1 — N0Goe UENoe HEOTPHUATENBHOE YUCAQ. A

829. Peuiure B uenbix UMCNAX YPABHEHUE
FH1=2.
830. PelInTe B LENBIX YHCTAX X H ¥ YPABHEHHE

1 | 1
arelg * + arctg ; = qrcig 3
A BosbMeM 0T 0Denx YacTeH 3TOr0 paBEHCTBA TAHIEHCH, NPHMEHAA B NeBO# YacTH
opmyIy TAHFEHCA CYMMBI IBYX apryMEHTOB.

1 1 1
ia(arcig  +arcig ) = tglarcig 3),

1 1 1
rg[arctg ;] + /g[am;g ;] x + ;

[l

b | —

_1
| ! 2 L1
- arcrg; 1 ﬂ)‘(’tg; Xy
x+y 1
=172 +y=xy-1, Ix+1=xy-—2y,
W+l (x—4)+5 5
B IR it A

ClefoBaTenbHo, pa3sHOCTh X — 2 MOXKET ObITh PaBHA TONBKO |, 5, —1 1 =5.
FlepeBupaem Bce yeThipe cayuan. B utore nonyuaem maps uncen: (3; 7), (7; 3), (1; =3),

(=3 ).
Hyxua ewre nposepka. /leno B TOM, 9TO €CH TAHTEHCHI ABYX APIYMEHTOB DABHLL, TO
CaMH apryMeHThbl MOTYT OBITH H He paBHbl. HO B AaHHOM ciyuae Takoi HEMPUATHOCTH He

npoucxoaut. Hanpumep, ecnux =3, y =7, T0 yranl areig 3 arcrg? MPUHAANEXKAT NEPBOH

YETBEPTH, 4 CYMMa OBYX TAKHX YIJIOB HE MOXET NMPHHAMLIEXATEL BTOPOIl YETBEPTH (TaK Kak
TAHTEHC 3TOMH CYMMBI NOJIOXKHUTENEH), a TAKXKE TPETbEH YETBEPTH; CNeNoBaTe1bHO, OHA fB-

A4eTcs YrIOM NMepROM YeTREPTH H paBHa arelg >
Oteet: (3; 7), (7, 3),(1; =3),(-3; ). A
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831, Peniure B LenbIx YMCAAX YPABHEHUS:

i T
a)arcigx — arcrg; =arctg4d. 0)arcsinx + arcsiny = 3
B) arcsin x + arccos y = 1,

832. Hajunte Kakye-muGo Leable YNCIR X, ¥ U Z, YIOBASTBOPAIIIME YPABHEHHIO
(x +ysin7)?=9—8sin 50°.
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§ 20. YpaBHeHMA ¢ HECKOJIbKHMH HeH3BECTHBIMM
B HATYPAJbHBIX YMCIAX 9—-11

HMureparypa: [63], [69%, [70%], [72®], [73], [83].

Kak penimrh ypaBHeHHe ¢ HECKONMBKMMH HEW3BECTHEIMH B HATYpanbHbIX yucnax? Ka-
3an0ch 6bl, HYKHO PeWUTh ero B NEAbIX YHCAAX M NOTOM M3 HAalAeHHBIX pelleHHid Bbl-
JETUThL PeLleHHA B HATYpanbHLIX YHCNaX. Tak Mbl U NOCTYNANH NpH pelieHHH YpaBHe-
HHUIT NepBOi cTelmeHu ¢ ABYMS HeU3BecTHhIMM B § 17 (BnpoueM, ToNbko B 0. 17.2, HO He
B I 17.1). K CoXaneHHIo, 5T0 1ANeKO HE BCeraa ocymecTeuMo. BosHukammee 3aech no-
JIOXEHHE HANIOMWHAET CUTYaLHIO M3 AHEKNOTA: KAK MoMMaTh Nbba B Adprke? Oxa3niBacT-
Cs HYXKHO MMOHAMATE ABYX NLBOB U ONHOTO BHITYCTHTE... /N0 B TOM, UTO 3aAa4a pelleHds
YPaBHEHHA B LUENBIX YMCIaX, BOOOIIE rOBOPsA, ropazno 0oNee TpyAHas, YeM 33Ja4a peLue-
HHSA TOTO e YPaBHEHHWA B HATYPaNnbHbIX YHCAax. [TO3TOMY NpH pelueHWH YpaBHEH Wi B Ha-
TYpanbHBIX YHCnax OyaeM NPUMEHATE 00blYHbIE CPEACTEA: CBOMCTRA AETHMOCTH, CBOMCTBA
HEPABEHCTE, Nepebop U ap.

20.1. 8-9

CHavana 3aifMeMCs TAKMMU YPABHEHUAMH & 4udipax, ¥ KOTOPbIX HEU3BECTHRIMH ABNA-
KTCA LMD HATYPaNbHBIX YHce. To 00CTOATENTBCTRO, YTO HEN3BECTHLIE — 3TO LHQPHI,
QOeryaeT 2e/10; HANPHUMED, B 3ATPYAHUTENBHBIX C/IY4adX BOIMOXEH nepedbop o 0AHOH
U3 unpp.

3anaun nopoGHOro poaa yxe ecTpedanuch B kuure [18] (§ 7, 3agaum 204206 u
210-212). Berpevanucs OHU U B 3T0# kaure (§ 17, 3anaan 757 u 758).

833. HaitauTe BCe NBY3HAYUHLIE YUCHA, pPABHbIE YTPOSHHOMY MPOH3IBEASHHIO CBOMX
uudp. .
A 0603HaYMM HCKOMOE YUCno Yepes ¢b. Torna
ab=3ab, 10a+b=3ab.
[Moayynaoce, ypapHeHHE BTOPOA CTENEHH C ABYMA HEW3BECTHBIMM TOTO THIIA, KOTO-
priit 6pi1 pacemoTpen B § 18, . 18.1, ¢ Tol pasHHLEH, YTO 3TO YpABHEHWE HYXKHO PEIUHTE
B LeAbIX yucnax ot 0 1o 9.
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Bripaizum U3 ypaBHeHHA b uepes a:
Wa=3ab—b, 10a=b3a-1), b= 54"1”0_0—1'

YMHOXMM MOcAeaHee YpaBHEHMe Ha 3 M BhiaeauM vy apobu, obpasylolleiicd B mpaBoii

ero YacTi, Ll,eJ'[YlO YACTh:
_ 30a _ (30a—10)+ 10 _ 104
3b_3a—l_ 3a— 1 _10+3a—l'
Orcrona 3a — | MOXKET NPUHHMATD TOALKO 3HadeHud 1, 2, 3 n 14, TlepebepuTe Bee 3TH

UETHIPE CAYYRA CAMOCTOSTENLHO,
OtBeT: 15,24, A

834. HaiiouTe BCE ABY3HAYHLIE YHCA Xy, KOTOpPLIE YAOBNETBOPAIKOT PABCHCTRAM:
DY =xty; O =x+y, BI=X+y, DF=x+y)+xty
m) 3y =x +y.
835. TpexznauHoe yucno paBHO KyDy uHdpLI ero ennanil. Hataure Bee Takne uucia.
A OB03HAYKM TPEX3IHAYHOE YMCIOo Yepes xyz. Toraa

xz=7, 10-xy+z=2"
B xakux cay4asnx Ky® uuopel 7 OKaHUYMBaeTCA Ha 7 3to BosMoxuonpu =0, 1,4, 5,

61 9. Ho zHayenuqa z =0, z= 1 1 z = 4, OYeBHIHO, OTIIAKAIOT.
Ecnnz=35,TO

10-F+5=125, =12

MubI Hau uncao 125.
Ecnvz=6,T10

1055 +6=216, X=2L

Monyymnocs uncao 216.
Ecinz=9, 10

10-xy+9=729, xy=72.
Mpbl HAULTK e1ue omHO YHeno: 729.
OreeT: 125, 216,729, A
836. TpexaHauHOE YHCITO XYZ YAOBNETBOPAET YCAOBUID!
=Xty L
Hailante BCce TAKME YKCHA.
837. YeThipex3HaYHOE YHCAO paBHO YETBEPTOI CTEMEHH CYMMBI ero uvdp. Hainvre
BCE TAKHE YHCA.
838. UYeThipex3HaYHOE YHCIO XXY) YRIOBACTBOPAET YCAOBHIQ!
Ty = % + 7.
Haitonte BCe 3HAYCHHUA UMDP X M V.
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839. Hakigute BCce MATU3HAYHBIE YMCNA, PABHBIE KyOy uncaa, 0Bpa30oBaIHHOMO ABYMSA
HX NOCASTHUMH LI PaMH.

840*, CyMma Ludp ABYX ABY3HAYHBIX YHCEN PABHA NEPBOMY M3 HUX, @ CYMMA 3THUX
ABY3HAYHLIX YKCEN PAaBHA KBAAPATY CyMMbl Ludp nepporo yucna. Haiimure Bce Takue
Napbl ABY3HAYHBIX YHCEN.

841*, HatypanwHoe YHCHO paBHO KyOYy KOJMYECTBZ €ro Thicay. Haiinute Bce Takue
yHcna.
A 0603HaYHM HCKOMOE YHCno uepes 1000x + y, rie x — KOMMUYecTBO €r0 ThicaY, a
¥ < 1000. IMonyvaem:
1000x + y = x'.

OTcIoaa cIeayeT, YTo y AeANTEA Ha X: y = kx, rIe k — HatypanbkHoe uncno, Torna
1000x + kx=x7, 1000 + &k =x~
Uz oceMHErO paBEHCTRA BEITEKAET, UTO X > 31, Tak Kak 312 < 1000. OueHuM Yucio

k ceepxy:

p=2 1000 oy
x 31

Ho eeab cymma 1000 + £ nofikHa ObiTh KBARPATOM HATYpanLHOro Yucaa. IToaxoaut

TONLKO k = 24:
1000 + £ = 1024 = 322,

MostoMy x = 32, Hallmem etue y: y = kx = 24 - 32 = 768,
OteeT: 32768. A
842. KaxuMu A0MXHEI ObITE LUDPLI X H ¥ U4 TOrO, YTOOLI BBIMOMHATOCH PABEHCTBO
X = X7
Haifinute Bee pelneHus.

843*. Haitaure Bee uudphl x, y, ZH £, ANA KOTOPLIX BRIMOAHSALTCA PABEHCTBO
xpz + px = xn’,

20.2. §-9
Teneps paccMOTPUM YpaBHEHHA CODCTBEHHO B HATYPANbLHBIX YHCIAX.
844. Peninte B HATYpaibHbIX YUCNAX YPABHEHUE

Lyt y=x+y+9

& CobepeM Bce WIEHH B JIEBYIO 9aCTh W YMHOXKHM NONYYaKlIeecs ypaBHeHHE Ha 2,
BbLIEAS B JIEBOI YACTH TPM KBaApaTa CYMMEL

2O+ Dy +2 — 22y —18=0,
K+ 2+ A+ -2+ D=+ 1)=2-18=0,
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xHPP+x-17+(y-1)=20.

CyMMa Tpex TOUHBIX KBAZpaToB pasHa 20 TONBEKO B oAHOM cayyae: 16 +4 + 0 =20.
Bo3HHKaeT HECKOTBKO BO3MOXHOCTE B 3aBHCHMOCTH OT TOIQ, K&K0#H H3 KBAAPATOB paBeH
16, kakoii — 4 ¥ kakoit — 0. [lepeGepHTe UX CAMOCTOATENLHO.

B § 18 (n. 18.3) Mbl MpH pellleHHH MOAOGHEIX YPABHEHUHN C ABYMSA HEM3BECTHLIMU B
UenblX YHCAAX NPUMEHATHN U IPYTHE CNIOCOGBI, HANPHMED, UCITOIb30BAAW NUCKPUMUHAHT

KBAJpPATHOIO YPABHEHHS.
Oteer: (3; 1), (1: 3). A

845, PelunTe B HATYPANBLHBIX YHCAAX X, y H Z CHCTEMY YpaBHeHHil

x+y —z=124,
x*+y—z=100.
846, PewnTe ypapHeHHE
-2y =1

B MMPOCTBIX YHCTTAX X H ).

847. HokaxwmTe, 4TO YpaBHEHHE
X +yi=61°

UMEET I10 MEHBINEH Mepe 0NHO pellieHHe B HaTYPanbHbIX YHCIAX.

A Tlofroxnm

x=6la, y=0614,
rac a v b — HaTypanbHole. [oocTaBuM 3TH 3HAUEHHSA X W ¥ B YpaBHEHHE:
614"+ 61°%0° =61°, &+ b =61.

MocneaHee ypaBHEHHE WMEET PELICHHE B HATYPANBHBIX YHCnax: g = 6, b= 5. Torna n

HCXOMHOE YPABHEHHE UMEeeT pelleHHe:
x=61-6=366, y=61-5=305 A

848. UMeoT MM pELIECHHE B HATYPATBHEBIX YUCIIaX YPABHEHHA:
X +xy+y =T B +xy+y =7, B twy+y =77

849. HaiiauTe BCe naphi HATYPATLHBIX YHCEN, CYMMA KBaapaToB KOTOPbIX pasHa 16000,

850. PeiwnTe B L&ALIX YHCAAX YPABHEHHE
Vx +Vy = Vo8.
A W3 ypaBHEHHWS BUOHO, YTO
0<x<98, 0<y<o8
MpeacrasuM ero B hopMe Vy = V98 — Vx 1 Bo3BeIEM MOCAEIHEE YPABHEHUE B KBAI-
par;
y=98+x—2V08x, y=98+x-— 14V2x,
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Orcioga
2x=4a%, x=2d"
TAE ¢ — Uenoe HeoTpHuaTenbHoe yueno. Tak xak x < 98, To
26°< 98, 4°<49, 0<a<.
CnegoBaTtenbHo,
a=0,1,2,3,4,5,6,7
M COOTBETCTBEHHO
x=10,2,8, I8, 32,50,72, 98
s Kaxaoro U3 5THX 3HAYeHWI X HAXOIMM COOTBETCTRYIOLIEE 3HAYEHHE V.
Oteet: (0; 98), (2; 72), (8; 50), (18: 32), (32; 18), (50; 8), (72; 2), (98, 0). A

851. Ckonbko pellcHWH B LEABIX YHCNAX UMEET ypaBHeHue
Vi - Vy = 2000?

852, HoxaxuTe, uTo ypaBHEHHE
V-V =2

UMeeT DECKOHEYHOE MHOXECTBO peWeHHN B UeIbIx YHCAAX.

853. PeiwnpTe B LENLIX YMCAAX YPABHEHHWA!
a) \I'x+\/§=y; 6) Vx+ Vx + Vx +..+ Vx =y (1998 kopHeil).

854. Pewrdte B HaTypalbHBIX YHCNAX YPABHEHHE
xpt—xy—y +y=94.
A\ PaznookyM ASBYIO YACTh YPRBHEHHS HA MHOXHTENH:
X —xy =y Fy=ylxy—x—y+H)=yy- Dix-1.
Kpome Toro, yncio 94 paszmoxuM Ha IPOCTBIC MHOXHTEAH: 34 = 2 - 47,
Japaiite moaymaeM, Kakve OCTHTCAH YHCAZ 94 OTIMYAKTCH Ha 1?7 3TO BOIMOXKHO
TONBKO TOPAA, Kormay — 1 =1,y =2,
Octanock HalTu x:
Ax=1)=9%4, x-1=47, x=48
OrgeT: (48; 2). A
855. Heckonbko LIaXMaTHCTOR MTPOBENM MaT4Y-TYPHMP, B KOTOPOM KAX/AbIH YUACTHHK

CHITPan ¢ APYTHM HECKONBKO MApTHii {OOHO U TO XKe KoaudecTBo). Beero 6uu1o ceirpaHo
244 naptuu. Bo CKONBEKO KPYTOB NMPOLLIO 3TO COPpEBHOBaHHE?

856. Han npymsa HATYPaNbHBIME YHCIAMH BBIOTHIIH CAEIYIOIHE JEACTBHA: HX CNO-
KWK, BBIWIM (M3 OONBIIEFO MEHBLIEE), MEPEMHOXHAH, PasaeJuiaHl (Goabllge Ha MeHb-
wee). Korna 3ti pesyisTaThsl CAOKWIH, NOAyYHAock 243, HaliaMTe Bce TaKue yHchaa.
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857. PeiusTe B HATYPATLHBIX YUCTAX YPABHEHHE
7+ 3t — x =108

858. Haiinure HaMMEHBLUYIO Tapy HATYPAAbHBIX YHCENM X W ¥, YIOBNETBOPSAIOLWIHX
YPABHEHHIO

SxP =3y’
A W3 ypaBHEHUA BUJHO, YTO X neuTcA Ha 3, ay — Ha 5:
x=3x, y=3y,
rie x, 4 y, — HaTypanbHLIe uKcna. Toraa
L2l 2= 7. 555 2 — 54,5
5:3%/=3-5y;, 3x/=5%,.
Otciona cenyet, YTo x, ACAUTCA Ha 5; KPOME TOTO, y, AENHTCA Ha 3, 8 B 3TOM CIy4ac u
X, DEAUTCA Ha 3:
x,=15x,, y, =3y,
rae x, U y, — HatypanbHbie. bynem umers:
1522 = G4, =12.
3151 =5 3y, xI=3% 5y
CnenoBaTenbHo, y; A0MXeH SbITh TOUHBIM KBaapaToM. HanmeHsblLee y,, YIOBIETBOPA-
I0LLEeE ITOMY YCAOBUIO, eCTh ¥, = 1. Torma
x2=15%, x,=15.
Ocranock HAHTU X, ¥, XM )
— — T = = 1. = =1- = — —
x,=15x,=15=225, y,=3y,=3, x=3x=3-225=675, y=>5y =15
OrBer:x=675,y=15. A

839, Haitoute HAMMEHBUIME HATYPAJABHBIC YHCIA ¢ W b, DoAklMe 1, KOTOPBIE YIO-

BICTBOPSIOT YPABHEHHIQ
aVava =b.

860. Hoxaxure, 4YTO ypaBHEHHE
y=x+x

HE UMEET PELUEHMI B HATYPANbHBIX YMCHAX.

2\ 3anMINEM YpaBHCHHE B BHAE:

¥ =x(x+ 1)

JBa NOCNEI0BATENLHBIX HATYPANLHBIX YHCAA X U X + | B3aMMHO NPOCTH (CM. YTBEPXK-
JeHHE OMOPHOH 3amaun 454 u3 § 11), MOITOMY MX TIPOM3BEAEHHE MOXET OLITh TOUHLIM
KyGOM TOJIBKO TOrAA, KOTIA KaXIoe M3 3THX YHCEN ABAAETCA TOYHMM KyOOoM.

x+1=g, x=¥5,
TAe @ U & — HaTypanbHbie Yucna. BeuTem 3TH paBeHCTBa:
1=d-¥, &—FF=1.
Ho pa3HocTh KyBOB ABYX HATYPANBHKIX HHCET HE MOXET PABHATLCA 1. &
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861. Jokaxure, 4TO YpaBHeHUE
©+1=4y
He MMEET pellleHNH B HATYPAABHBIX YHCIAX.

862, MmMeeT nu ypaBHeHue
I+ 2y =121
PEUICHHE B HATYPANBHBIX YHCAaxX?

863. IMNMpoussengcHMe TPEX TIPOCTBEIX YHCEN B 5 pas Gonbie UX cyMMel. Hafionte Bee
TAKHME TPOHKH YUCEN.

A O0O3HAYMM 3TH TIPOCTEIE YHCAA Yepes x, v H 2. Toraa

xyz=5x+y+2).
OnMH U3 MHOXKHMTENSH IEBOI YACTH YPABHEHHUS PaBeH 5, HATIpUMeEp, x = 5
Syz=5(5+y+2z), yz=y+tz+s.

BBIpa3ziM M3 MOCAEAHErO YPABHEHHA I YEPE3 ¥ H ¥ NOAYYAODIEHCA ApOOH BLLACTHM
LIETYIO YACTh.
_ _y+5_(wy-1+6_ 6

Orciona{y—1)€{1;2; 3;6},atornay € {2; 3; 4; 7}. 3HayeHHe y = 4 HYKHO OTOPOCHTD.
B oCTANBHBIX TPEX CIIyYasnx HAWAEM COOTBETCTRYIOLIWE 3HaYeHHa 2 2= 7, 4, 3, 2. Tak kak
3HAYEHHE 7 = 4 He TOAXOAHNT, TO 3HAYBHHE ¥ = 3 HYKHO TaKXe 0TOpOCHTS.

OtBer: 2,5,7. A

864. Hdokaxure, 4TO YpaBHEHHE
xl‘ + y2 + z2 = r?
HE WMEET PELUIEHMI B NPOCTBIX YHCAAX X, v, TH 1.

865*. PetunTe B HATYpPANbHBIX YHCNAX X, ¥ U Z YPABHEHHE
xy+ryrto=2x+y+z).
A Cobepem BCe UNEHB! YPaBHEHWA B IEBOM YACTH U NIPHBEAEM €10 K BUAY:
x(y—D+pz—D+ux—-2)=0.

M3 nocnenHero ypaBHeHHA CAEAYeET, UTO HE MOTYT OAHOBPEMEHHO BRITIONHATLCS HE-

paBeHCTRA
x>2, y>2, z>12,

WHayve eBas YacTh YPaBHEHUA CTAHET NOJOXNTEIbHOH. 3HAYUT, MO MEHbILEH Mepe OOHO
W3 HEHM3BECTHHIX He NMpeRocXOAUT 2. JonycTuM, 4yTo 310 x. PaccMOTpPHM ABE BO3IMOX-
HOCTH.

D Iyctbx=1.

Torda ucxonHoe ypasHeHne OyaeT TAKHM:

y+yz+z=2+2y+2z, yz=y+z+2_
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Bripa3zuM oTCHOAA 7 Yepes y.
=.V+2=(y—l)+3=l+i.
y—1 y—1 y—
Cnenopatensto, y — 1 =1 wiu y — 1 = 3. B neppom cnyuae y = 2, 7= 4, BO BTOpOM —
y=4,z=2.
2) Myctb x = 2.
Tonyuaem:

yi—z=y+2, z

y+yr4+2z=4+2y+ 2z, yr=4
Orcrlomay=1,z=4y=4,:=1,y=z=2.
Oteer: (1;2,4), (1, 4,2, (4, (24D, (2), 4 LD, (43 1). A

866*, PewnrTe B HaTYPANBHBIX YUCTAX YPABHEHKE
xyz+xy+yr+ox+x+y+z=2000.

20.3.
9-11
867. Peuiure B HATYPATLHBIX YHCNIAX YPABHECHUE
y_xy
XTITZ

4 TlpeoBpasyeM ypaBHEHHE:
x+y=xly, xz=y(x*-1.
Orcrona npounsseaenaue y(x* — 1) neavtesa na x. Ho uncna x v x® — 1 B3aWMHO TIPOCTHIE
(noaymaiite, KaK 3TO A0Ka3aTh, NOAL3YACH B KauecTee 0Bpa3Los peteHUAMM 3a8a4u 454 u
466 u3 § 11). Toraa y nenuTca Ha x: y = kx, rae k — HarypanbHoe. TTonydaem:

xz=kx(x*— 1), z=k(*—1).
B riocacaHemM paBeHCTBE x AOMKEH OGHTh Gonbiue 1.
Oteet: (x; kx; k(X2 — 1), rackEN, xe N, x> 1. A

868. CywecTBy10T 1M TpU HATYPANBHEBIX MHCAA, CYMMa KBaZpaTOB KOTOPHX paBHA
20007

869*, JokaxuTe, UTO YpaBHEeHuUE
¥ —2t=1

HE HMEET PELUCHHWH B HATYPAIBHBIX YHCTAX,

870*, Moxer .M ypaBHEHHE
Xy=x7+yz
HMMETh BECKOHEYHOE MHOXECTBO PEIIEHH B HEPABHBX HATYPAIbHBIX YHCAAX X, ¥ K 77
2 BeIpasuM M3 YpaBHEHMA Y Y€PE3 X M Z.
2 (=D +7 z
= = z + .
X—-7 X—2Z X—2Z
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Iyetb x — z= 1. Toroa
x=z+1, y=z+72.

3reck 7 — moboe HaTypanibHOe Yrcao. [1o3ToMy ypaBHeHUE HMeeT Takoe BeckOHeY -
HOE MHOXECTBO pemieHuit: {(z+ 1; z(z + 1): 2) {z € N).

OTBeT: MOXET, HaNpUMep, (z + |; z(z + 1); 2), e z — moboe HATYPATLHOE YMCTO. A
871*, UmMeer 1 ypasHeHue
Xy =4y +x7 + 1)
pPELICHHE B HATYPATBHBIX YHCAax?

872, Peiunte B HaTypanbHBX YUCIAX YpaBHEHHE
Vx + ¥y = V1998.
A BoapseneM 3TO YpasHeHue B Ky0:
x+y+ 3oy + W7 =1998, x+y+ 3Vp(Vx +4y) = 1998,
Ho uro aanbure? A naneie 3aMeHHUM cyMMY B CKOBKAX HA V1998:
x+y + 3V1998xy = 1998.

Paznoxum yncno 1998 ua mpocTsie MHOXHUTEAH: 1998 = 2 - 37 - 37. [To3ToMy A4 TOrO,
YTOGH! KOPEHbD Y 1998xy «M3BIEKAICA», HEOOXOIUMO

xpi2? - 374
TMyeTb x aenuTes Ha 2; TOTIA M3 NEPBROHAYANBHOTO YPABHEHHS BHAHO, YTO H ¥ ACTHTCA
HA 2. AHATTOTHYHO eCAY X AeJIMTCA Ha 37, To i y nennted Ha 37, CheloBaTensHo,
x=74a, y=74h,

CIe g v b — HaTypaTbHele YHcNa. [ToACTABUM 3TH BEIDAXKEHWSA A5 X M ¥ B TOCACAHEES YDAB-
HeHMe:

Tda+ 740+ 3¥2-37-37 - 7dg - 746 =2-3° 37,
Tda +74b+3-2-3-3Wab=2-3-37, a+b+Nab=27.
OTCona BBITEKAET, YTO
9Vab <27, Nab<3, ab<27.

Ho Tak Kak npousseacHie ab 100KHO GbiTh TOUHBIM KyOOM, Toab = | unu gb = 8§
D Myctbab= 1.
Toraa ¢ + b= 18. OaHAKO CUCTEMA YPABHEHU

ab=1,
atb=18
HE MMEET PELICHHI B HATYPAIbHEIX YHCIAX.
2) Mycte ab = 8.
Torna @ + 5 = 9. U3 cHcTeMH ypaBHeHHWH

ab=28,
ath=9
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HaxoguM amn b.a=1,b=8uvnana=28, b= 1. 3Haumr,
x=T74, y=74-8=592 wmm x=1592, y=74.
Orteet: (74; 592), (592; 74). A

873. UmeeT au ypaBHeHUue
Vx + ¥y = V100

pelIcHWE B HATYPalbHBIX YHCaax?

874. HokaxuTe, 4T ypaBHEHHE
Ve A5 =3

UMEeT BecKOHEeYHOe MHOXECTBO pememiﬁ B HATYDAILHBIX YHCTTAX.

875. a) JokaxuTe, YTO YypaBHECHHE
R 4y=g
HMEET PELUCHHE B HATYPAITBHBIX YHCAX,
6) JoxaxuTe, YTO OHO HMEET BECKOHEYHOE MHOXKECTBO PEIICHH B HATYPANBHBIX UHC-
nax.
A a) [MoAoXKUM B ypABHEHHH
x=y=2% =2 (keNIeN).
FlomyvumMm:
23k 1 23& — 25! 23k+] — 25!
, .
OTclofa MokKasarteu CTENEHH ROMKHE GBITh PABHEL:
e+ 1=354

DTO NOCNESAHEE YPABHEHUE UMEET DELICHUSA B HATYDAABHBLIX UMCAX, Hanpumep, k = 3,

{=2. CaepoBatenbHO, M UCXOIHOE YPABHEHHE HMEET PEIICHHE.
x=y=2=8 =2=4

2) Jaa Toro urobel yOeANTLECA B TOM, UTO NAHHOE YypaBHeHHe MMeeT GeCcKoHeYHOoe
MHOMXECTBO PEIIEHHI B HATYPATBHBIX YMCAAX X W y, IOCTATOYHO AOKA3ATh, YTO YpaBHEHHE
nepeoii crenedn 3k + 1 = 5/ MMeet GeCKOHEUHOE MHOXECTBO PELIEHUI B HATYPaIBHLIX
yucnax k v /. JAna 3T0ro pewnM nochaeaHee ypasHeHHe TeM MeTOAOM, € KOTODbIM MK N0~
3HakoMiHCs B § 17 (0. 17.2).

CSI—1 6=+ 1) _ . I+

I+1
IMonoxumM 7 = 1, ¢ { — HATYPajIbHOE. Buipazum { v k uepes 1.
=31, k=2(34-1)—t=5-2.
CnegoBaTebHO, HCXOOHOE YPABHEHUE UMEET TaKoe GeCKOHEYHOEe MHOXKECTBO pelie-
HUH B HATYPANLHbIX YUCAAX:

x=y= = 25:—2, 7= 2f=231—l,
rae f — N060e HATYPATbHOE YHCITO.
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PasymeeTcs, 3TH GOpMYAH HE UCUEPTILIBAIOT BCEFO MHOXECTBA PELIEHHA JAHHOTO
YPABHEHHS B HATYPANbHBIX YHCAAX: HANPHUMED, YPABHEHUE MOXET MMETh PELIEHUA, HE
CBSI3aHHEIE CO CTETIEHBIO ABOHKH. A

876. Hokaxute, UTo CleAVIOllue YPABHEHHS UMEIOT BECKOHEYHOE MHOXKECTRO peLie-
HMi{ B HATYPANBHBIX YHCITAX:

AxX+y =7 Ox'+y'=7 BxX+y=7;

r) x* + y* = %" 1 (k — DanHOe Leoe HeOTPULIATENLHOE YHCAO);

nx+y+7=>r.

877*. UmeeT mun ypaBHEHHE
X+ + 7t = 107
pelgHHE B HATYPAfbHBIX YHCAAX?
A BocnonszyeMcs paBEHCTBOM
P+2°+ 1= 10
YmHOxM ero Ha 10%. [Touemy MMeHHO Ha 10%? Bo-nepBhix, MoToMy, yto 10 - 107 = 10%,

M, BO-BTOPhIX, MOTOMY, 4TO 24 acnurca HA 2, 3 u 4. ConocTarngaa NOIYYaoLIEeca YHCIOBOS
PaBeHCTBO

1024 + 2.’! . 1024+ 1024 = ]025

¢ RAHHBIM YPABHEHHEM, W HAXOAMM OAHO U3 PEMEHHI YPABHEHHIT B HATYPAAbHBIX YHCAAX.
OrBeT: umeer, Hampumep, x = 102, y=2-10%,z=10°. A

878*. Nokaxure, YT0 Ans I0OOTO AAHHOTO HATYPaAbHOTO 1t CYILIECTBYET TPOIKA TAKMX
HATYPATBHBIX YHCEA X, ¥ U 2, YTO

X +yi=7

879. Pewyte B HATYPANBHBIX YHCAAX YPABHEHHE
X+ 12=)"

4 Tpu x > 4 yncao x! okanuupBaetcs uMgpoii ¢, a 3HaYUT, yucao x! + 12 — uudpoit 2.
Ho kpagpaT HATYPaIEHOIO YACHA He MOXET OKAHUYMBATLCA Undpoit 2, no3TOMY Npu x > 4
PELIEHWH ¥ YPAaBHEHHA HET.

Ocrtanock nepebpaTe 3HaYeHHS x = 1, 2, 3 ¥ 4. PetueHye noayyaeTcs TOMBKO MPH
x=4

#+12=3, y'=24+12=36, y=6.
Otset: (4; 6). A
880. Pentnte B HATYPATBHBIX YNCTAX YPABHEHHE

D+214+ 31+ +xl=yh

881*, PeluuTe B HATYPATLHBIX YHCIAX YPABHEHHE
xt+pt=zl
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£ PacCMOTpPHM NBa CITyYas.
1) Flycre x < y, Toroa ypasHeHHE MOXHO COKPATHTE HA x!:

T+ (x+ Dix+2).p=x+1)}x+2).z
Orciona | nenutea Ha x + 1. Ho 3T0 HEBO3MOXHO, NOCKONBKY CyMMa X + 1 paBHa 1O MeHb-
wiei Mepe 2.
2) Iyctb x = y. Tloayuum:
¥NF+xl=zl, =g
3TO YPABHEHHE TAKKE MOXKHO COKPAaTHTD Ha x!;
2=(x+1x+ 2.z
MocreaHee paBeHCTBO BO3MOXHO TOARKO TOFRA, KOTAA CMIPARA HMEETCS ML OAWH MHO-
XKutenb — x + 1 = 2, Orciona x = 1. Haxonum z:
d=21=2-1'=2 z=12.
Orser: (1;1:2). A

882*, PelunTe B HATYPAABHBIX YHCIAX YpaBHEHHE
1,11
xt oyt 7
883. Pewmte B HaTYpalbHLIX YHCAAX YpaBHEHHE
l+x+xl+xX=2.
A OUeBUAHO, X HeYeTHO. PasNoxHM NEBYK 4ACTh YPABHEHHS HA MHOXKHTENH
(1+x0+x)=2.
Toraa kaxaoe 13 yucen 1 + x v 1 + x? NoMKHO OBITh CTENEHBIO ABOTIKH. Ho NpH He-

YETHOM X
HOA (1 +x,1 +x) =2

{monyMaiirte, noyemy; cM. § 11, i, 11.1.1). Mockoneky 1 + X2 > | + x, TO BO3MOXEH TONLKO
TAKOHW CNYJaH:
1+x=2,
{l +xt =25
Orcomax=1,k=l,atorpay=k+1=2,
OrBeT: (1;2). &

884. Peurnte B HATYPANBHBIX YHCAAX YPABHEHHE
3+ 1=y~

885. PemunTe B NPOCTBIX YMCAAX X, ¥ U T YPABHEHHE
X+1=z
2 Yuceno z Hboablle 2, Tak Kak eciau 7 = 2, To x = |, a 9170 Hepo3aMoxHo. Torna z He-
YETHO, a CAeAOBaTeAbHO, YHCN0 x YeTHO. Ho x — npocroe, nostomy x = 2. Tlonyuyaem
ypaBHEHMe:
P+1=z
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YeTHo UK HeyeTHO yueao y? ECAW y HEYETHO, TO cyMMa 2¥ + | neantca Ha 3 (cMm. § 7,
TPEThA NEAUMOCTh), MPUYEM YACTHOE OT TAKOFO NeeHHs OOMBILE |; HO B 3TOM CIIyYae YHc-

JI0 7 COCTABHOE, 3HAYMT, HUCHO y YeTHOe, T. €. y = 2. BoluvcnuM eme z 7 =22+ 1 = 5.
Oreet: (2;2;5).A

886. Pemrure B NpOCTHX YMCIAX X, ¥ W 2 YPABHEHHE
x4+ )]" =z,

887. PewnTe B HATYpaTBHBIX YHCHAX YPABHEHHE

Z—15=)
£ PaccMoTpMM ABa ciyyasi.
1) [lycTh x HeveTHO: x =2k + 1 (k€ N).
MocMoTpuM, KaKOH OCTATOK JAET 2° NPH AENeHWH Ha 3.

P=21=2. 2% =2 4= -1+ ) =2(4"-1) + 2.

Tak kak pa3nocTs 4% — 1 nenutes Ha 3 (§ 7, nepeas AEAMMOCTE), TO YUCTO 2% npu Je-
aeduu Ha 3 faer B ocTaTke 2,

=3a+2¢ac .
IToacTaBuM 3To BHIpAXKeHUE 1118 2° B YpaBHEHUE
3a+2-15=)% 3a=y'+13, 3a=0'+D+12

Or1crona cymma y* + 1 aeautcs Ha 3. Ho 970 HeBo3MOXHO (M. § 6, YTBEpXKIEHHE OTIOp-
HO 3a8a4n 163).

2) MMycTb x ueTHO: x =2k (K€ N).
Monyuaem:
25— 15=y% 2%—y'=15 (+yF-p=15
3neck MOryT OLITh ABE BO3MOXHOCTH:!
{2* +y=15, {z* +y=S5,
X_y=1, B—y=3.

OcTanock pelnTh KaXayio W3 3THX CHCTeM ypasHeHuii. Tponenaiite 310 camocTon-
TENBHO.

OtBet: (6;7), (4;1). A

888. Umecer iy ypaBHeHHE
F—1=12Q2y + 1)?
PELIEHHE B HATYPAABHBIX UMcAax?

889. Hokaxure, uro ypaBHEHHe

F+1¥=1¥
HE MMEET PEIUCHUH B HATYPATBHEIX YHCTAX.
A TlpeacTaBuM YpaBHEHHE B BULE:

=19-1%, X=(1%¥-1)-1¥-1D.
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Tak KaK Kaxaaa U3 pasHocteit 19°— 1 n 13 — 1 nenuTea Ha 3, To ¥ BCA nIpaBast YacTh To-
CIICMHETO YpABHEHHA OeauTes Ha 3. Ho 370 HeBO3MOXHO: cTeneHb 2° Ha 3 He menuTcd. A

890, MMeloT 11 ypaBHeHUs:
aAy¥+2=17" 6)¥=1+2
PeLIEHHE B HATYPANbHBIX YHCIax?

891. PermmTe B HATYPAABHBIX YHCAAX YPABHEHHE
Y-¥»=1.
A CHavana onpefenum, HeTHbI HAK HeYSTHB YHCAA X H ).
Ecaw 3anucate ypapHeHuUe B BUIE:
F=+1,
TO HETPYOHO JOTAJATECA, YTO YHUCIIO ¥ HEYETHO: TOALKO NPy HEYETHOM ) cymma 2% + | ge-
JIUTCS HA CYMMY OCHOBaHHH CTETIEHH, T. €. Ha 3 (CM. § 7, BTOpas AeAHMOCTh).
Tenepr NpencTaBMM ypaBHEHHE B BUAE 2¥ = 3* — 1, paanaras npaByio 4acTb HA MHOXH-
Teau (cM. § 7, ToxoecTro (2)):
=2-(F 1+ F T+ 43 41).
HanoMHHM, 4TO UHCIO CNArACMHBIX B CKODKAX B NPABOH YACTH NOCICIHEro YPaBHEHHA
PABHO MIOKA3ATENIO CTEMEHM, T. €. X.
Ecan y > |, To nocae coOKpalleHHA YPaBHEHHS HA 2 ero AeBas 4acTk, paBHag ¥~ !,
OCTaHeTCA YeTHoI. Toraa v nmpasanA YacTh YETHA, OTKYIA X YETHO,
A eciu y = 1? [IpuxoanTtea paccMOTPETE OBA CIyYas,
1) Tlyets y = 1. B 3ToM cnyvae H3 NepROHAYAIBHOTO YPABHEHUS MOJTYYAEM:
F_2=1, 3I=3, x=1
2} Ilyctw ¥ > 1. Toraa no RoKa3aHHOMY BILE X YETHO: X = 2n (n € N). 3anwniuem ypas-
HEHMHE B BUAOE:
F-l1=2 3¥-1=2 G3"+D3-H=2
CnepoBatenbHO, Kaxaoe #3 yucea 3 + 1 u 3" — 1 aBnsgercd crencHelo ABoitkH. Ho
HAUBONBIIHH OGHIMHA ASTHTENb 3THX YHCEA paBeH 2 {ITPOBEPLTE), TOSTOMY NOCNEAHEE Pa-
BEHCTRO BBINOMHAECTCS TOABKO B OOHOM C/y4dae, Korga
1 =2
—1=2,
rae kK — HaTypaneHoe vuciao, Gonbluce 1. M3 BToporo ypaBHEHMS CHUCTEMEl Haiaem n:
n = 1. 3aTeM W3 NEpBOTO YPABHEHMS HaliaeM k:
J+1=2F 2Z=4=2 k=2
OcTaNock BHIYHCANTE X H ¥
x=2m=2, y=k+1=3.
Oteet: (1; 1), (2;3). A
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892. PewruTe B HATYPAILHBIX YHCAAX YPABHEHUS!
A2 —¥=1; 6F2-¥=5%+1; p*xX y=x+)~.

PaccMOTpUM Cepui0 YPABHEHMIA, NpH PEIIEHMM KOTOPBIX MCTMIONL3YVIOTCA Hepasen-
cmea.

893. HokaxuTe, YTO ypaBHEHME
X!+ xy + yl=xly
HE MMEeT PEelIeHHH B HATYPANbHbIX YMCAAX.
A Tlyers x < y. Toraa HAMGOIBIINMM U3 CIATASMBIX B ACBOH YACTH YPABHEHUA ABAACTCA
y*. Monyuaem:
Xy =xitxy+y <y yih =3y
CnegopaTenrbHo,
Xy <3y, ¥<3,
oTkyaa x = 1. Ho npu x = | McxonHOoe ypaBHeHHe NMPpUHUMAET BHA!
L+y+y' =y,
4 3TO PABEHCTEO NPH HATYPANBHOM ¥ HEBO3MOXHO. A

894. HaiiguTe Tpu HATYPATbHBIX MHCIA, CYMMA KOTODBIX paBHA MX [POH3BEACHHIO.
YKax#Te BCE PEIICHUS.

A OB03HAMHM UCKOMBIE YMCAA Yepe3 X, ¥ ¥ 2. [TomyyuM ypaBHeHHe:

xty+z=xpz

ITpy HaTypanbHBIX X, ¥ H Z TIPaBaA YacTk 3TOTO PaABEHCTBA, BOOGILE rOBOps, GonbLue
NEBOM; BEPOATHO, HENU3BECTHHIE YHCAA JOJDKHBI BLITL Heboabmu, HanoxnM orpanuye-
HHA HA 3TH YHCNA B BUAE HEPABEHCTB.

IIycTE

XSysz

Takoe orpaHHuEeHHE HA HEHIBECTHBIE OBLIYHO HATArAIOT B TEX CAYYAAX, KOTHA YpaBHe-
HHE CHMMETPHYHO OTHOCHTE/IBHO HEH3BECTHRIX. OHO HE HAPYILIAET OBLUIHOCTH PacCyxae-
HH#H, MOCKONBKY B KOHLE PELTEHHA MOXHO OT HETO OTKA3ATBCAH.

Monyvaem:

xyz=x+y+zsztz+z=3z xyz<iz,
OTKyJa
<3

PaccMOTPUM HECKOJIBKO CAYIACE, CBA3AHHBIX C MOCNEAHNM HepaBeHCTBOM. TTpH 3TOM
HY>KHO MOMHHTB, 4T0 X < .

D MMyctex=y = 1.

[MoncTaBUM 3TH 3HAMCHHWA X W ¥ B IEPBOHAYAMRHOE YPABHEHHE.

I+1+z=¢7 2+z=z

TMocaenHee ypaBHEeHKE He UMEET pelHeHHi.
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D Myetbx=1,y=2.
Toraa
1+2+z=2z, z=13.
Dllyerbx=1,y=13.
ITonyaaem:
1+3+z=3z, z=2.
Ho ang AaHROTO ¢/1yyas 3T HEBO3MOXHO, MOCKOABKY OKA3a/I0Ch, 9TO Z < ¥, 4 AONKHO
CHTLZ Z ¥.
OUYeBUIHO, STHM HCUEPNLIBAIOTCS BCE CIYUAN.
Orser: 1,213 A

895. CyMma yeThipex HATYpanbHBIX YHCEn paBHa UX Npou3BeaeHHIo. Halavre Bee Ta-
KHe YeTBEPKH YUCe.

896, CyMmMa naTv HATYpaABHBIX YUCEIT PABHA WX Npor3BeacHV. HaiiauTe sce takue
MATEPKH YHCEL.

7
897, Yucno T NPEACTABETE B BLAC CYMMBI TPSX IOMIOKUTENIBHBIX APOOEH € UCITHTEN -
MU, pasHbIMK 1. HaliiiTe Bee TakHe NpeacTamieHUs.

898. Yucno | npeactaBsTe B BUAE CYMMB! YETHIPEX NOAOKUTENBHBIX Apobei ¢ Yicau-
TedssMM, paBHbeIMK 1. HaliguTe BCe TakMe NpeIcTasieHM.

899, PelunTe B HATYpANLHEIX YHCAAX YPABHEHUST:
Xy Xz W
?+?+Y=6; Dyxy+xzt+yz=xyz+ 1.

300. HokaxuTe, 4To ypaBHeHue

a)

yi=xttx+1

He UMEET pelieHnit B HaTypanbHEIX YHCNaX.

Do 3agada JI. Ditnepa, He TaK AaBHO HAHNSHHAS B €I0 3aMHCHOM KHUXKE,

& TIpUMEHUM METOA «BWIKH» (CM. pellieHMe 3a8a4i 663 13 § 14).

IMpH HaTypanBHOM X CMIPABELTHBO HEPABEHCTRO

X<+ x+ 1<+ 20+ 1,
Orciona
X<y <x+1);, x<y<x+1.

Ho nocaeaHee HepaBeHCTBO NPH HATYPAIIBHBIX X M ¥ HEBO3MOXHO: X U X + 1 ssBasiloTCS
OnMXAMIMME IPYT K IPYTY HATYPANbHBMH YHCIAMU, MO3TOMY HE CYUIECTBYET HATYPAb-
HOTO YMCJIA ¥, KOTOPOE 3aKTKMNEHO MexXay xu x + 1. &

901. Peute B HATYPANBHEIX YMCNAX YPABHEHM:
Ay =x‘+x+1; 6)y’=xX+5x+10; By =x+x'+x+x+1;
Y =x'+47+3 g +dx+3=2""
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902*, PeinnTe B HATYPANBHBIX YUCIAX YPABHEHHE
yi+ty=x+x+x+x

£\ ¥YMHOXMM ypaBHeHue Ha 4 ¥ nmpubaBUM K 00€MM YacTAM MONYYEHHOTO YpaBHEHHA

o 1 ¢ TéM, YTOOEI €TQ JIEBAS YACTh CTANA TOYHbIM KBAAPATOM.
v+ 1P =4+ 40 +4ax’ +4x + 1.
IMpaBas yacTh MOCASAHETO YPABHEHMWS NOYTH NPY BCeX HATYPANBLHBIX X 3aKNIOUECHA MEXITY
(I +xPu (2 +x+ DA
(P +x)P <A +4 AP+ 4+ 1 < (2P +x+ 1)L

B camom peste, ieBas YaCThb ITOTO HEPABEHCTBA, 0YEBNAHO, BHINOAHASTCS ANA BCEX Ha-

TypanbHbiX X. [IpMCMOTPUMCA K NPaBoif €10 YacTH.
A+ 40+ 40 A+ 1<+ X+ 1 F 40+ 4+ 2,
i+ AP H 4+ 1 <A+ AT+ 52+ e+ 1, k<X, 2<x
Tax KaK TIpH 3TOM MOAYYACTCH HEPABEHCTRO
(22 +xP <+ 1< (22 +x+ 1), WP+ x< 2+ 1< +x+1,

TO OHO HE MMEET PEeIUeHUt Ipu x > 2.

Ocrandcn cnydam: x = 1 nx =2,

Mpu x = | NEPBOHAYANBLHOE YPABHEHHE NIPUHUMAET BUA )’ + y = 4, 2 3T0 YpaBHEHHE He
HMMEET PELICHHI B HATYPAIIbHbIX YHC1AX.

Ecmx=2,10)* +y=30, otkynay = 5.

Otset: (2; 5). A

903*, CyllecTBYIOT JIH TAKHE HATYPATBHBIE MHCIA M H #, IPH KOTOPLIX BhINIOJIHAETC

paBeHCTBO
mm+ D =nn+ 1){n+2n+3)?

904. JlokaxuTe, 4TO ypaBHeHHE
Xy =57 +F)
umMeeT GECKOHEYHOE MHOXECTBO peLeHHH B HATYPadbHBIX YHCIAX X, ¥, Z U F.
/A Haidpem cHavana oo peltieHue aToro ypasHeHus. Tloaxoawt, Hanpumep, x = 3,
y=1,z=1,t=1, NOCKONLKY
3+ 1P =501+ 1%).
Ho Toraa ypapHeHHe HMEST Takoe OeCKOHeYHOE MHOXECTBO peltieHW i B HATYPanbHEIX
4MCNAx:
x=3n, y=n, z=n, t=n,
rae # — J00e HATYPATBHOE YUCIOo. &

905, Peuminte ypaBHEHHE
=3 +97
B LIEJbIX HEOTPULATEABHBIX YUCAAX X, ¥ U Z.
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A W3 ypaBHEeHUs BUAHO, YTO YUCHTO X AEAUTCH Ha 31 X = 3x,, rae X, — 1€A0¢ HEQTPH-
uaTeabHoe YHCI0. [Tomyyaem:

7%} =3+ 97, 9=y +37.

M3z nocneaHero paBeHCTBa CACAYET, YTO y ACINTCA Ha 3: y = 3y, TA€ ¥, — UEJIOE HEOT-
pyuarensHoe. Torna

Ox; =21y + 32, 3x, =9 +7.
Teneps yxe 7 genures Ha 3: 2 = 3z, (z, — uenoe HeoTpuuatensHoe). [lonyyaem:
R 3 3
X/ =3y + 9z,

O0paTuM BHUMAHUE, YTO MOJIYYHIOCh YPABHEHHE TOTO X € BH .4, YTO K [IEPBOHA-
uanpHoe. [103TOMY M3 HETO TEM XKE CIIOCOGOM HAXOAMM, YTO YUC/IA X,, ¥, U Z, ACIATCA Ha 3.
CriegoBatenbHo, YHCIA X, ¥ U Z ASTATeA Ha 32,

AHAIOTUYHO HAXOAWM, TO YMCHd X, ¥ U 7 IEASTCA Ha 3°, moToM — Ha 3, Boobile,
Ha ¥, rme n — nw6oe HaTypaabHoe Yucio. Ho H3 BCeX HeNbiX HEOTPHIIATETBHBIX (14 H
BooGuIe Henblx) YMcen 3THM CBOICTEOM 0013AaCT TONLKO HyAh. KpoMe Toro, 3HaueHUsA

x=0, y=0, z=0
VAOBNETBOPSIOT YPABHEHUIO.

Oteer: (0; 0; 0). A

MeTon pelieHHs, KOTOPBIH Ml 31€Ch NIPUMEHSITH, HA3LIBAETCS Mem0G0M DECKONEHHOZ0
enyexa. Ero Bneppeeie BBes B Teopio urcen I1. @epma B XVII B,

906, Wmeet U ypaBHEHHE
x'=204+ 44+ 8¢
peLIeHHe B HATYPAALHEIX YHCIax x, y, 7 W 7

907*, JlokaxuTe, 4YTO YpaBHCHHSA!
X’ +y =32 +7), 0 +y =TT+ 1)
B) 6x° + 12 + 1998xyz = 19997

HE HMEKIT PEUICHWH B HATYPAAbHBIX YHCIAX,

908*. Hmeer A ypaBHeHUE
xl + y2 + ZZ = nyz

peleHne B LUelbiX HEOTPULUATENBHEIX YNCHax?

A o yenosuio cymma x* + y? + 2 aenutes Ha 2. Toraa cpenu yucen x, y ¥ Z 0OHO YeT-
HO, IB4 HEYETHBI WK BCE OHU YETHEL. PacCcMOTpHUM 06€ BO3MOXKHOCTH.

1) I1ycTh M3 YHCE X, ¥, T GIHO YETHO, & IBA HEYETHHI.

Ho B 3TOM cy4ae npapas 4acTh YpaBHeHHs AENMTCH Ha 4, 4 BOT NeBasi He AeauTes (No-
nymaire, mouemy). CneqosarensHo, pellieHuil 31eCh HEeT.

2) [lycTh KaxA0e U3 YUCEa X, ¥ U Z YETHO!

x=2x, y=2, =12k,
rae JC], y] A Z, — LEJB¢ HCOTPHUATENBHBIE YHCTA. l'[onyqaem:
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A +Ay Hagl=16xyz, Xty rg=axys,

Ind nocnegHero ypaBHeHUS MOTYT GbITh TAKME XKe gBe BoamMoxnocTu. Mepsas us nux,
KaK W paHblli€, OTNANAET, a BO BTOPOM CAydae YNCAA X,, Y|, Z, ACIATCA HA 2, 4 CIEAOBATENb-
HO, YHCa X, ¥y U 7 — yxe Ha 22

Jlanee nogy4acM, 4TO KAXI0€ H3 YMCE X, Y U 7 IEUTCA Ha 2°, 3aTeM — Ha 2%, BooOlue,
HA CTeNnEeHb ABOHKHM ¢ MKOEIM HaTypasbHBEIM NoKazateneM. [TocnenHee BO3MOXHO TOIBKO
npx=y=z=40.

OTBeT: MMEET, H NPUTOM eIHHCTBEHHOE petmieHue — (0; 0; 0). A

9209*. JlokaxuTre, 4TO ypaBHEHHE
X+ P+ =20
HE HMEET pelIeHHH B HATYPANbHLIX YUCAAX.

910*. Haitonte kakoe-a100 pelucHUE ypaBHEHUS
X =119=1
B HATYPAIbHBIX YHCIAX.
A CripaBeafiuso TOXAECTBO
-+ Nn-1=1.
MoxeT BO3HMIKHYTh BONPOC: TIPU YeM 3IeCh ITO TOXKIECTBO? A KTO €ro 3Haet... 3axo-

TENOCh ABTOPY — B3SUT H HAIMKCAN.
OrpeT: Hanpumep, x =120, y=11. A

911. TNone3yack TOXAECTBOM W3 NpeALIOyIIeH 3a0auK, COCTABLTE KAKoe-NUB0 ypas-
HEHME BUAa x> — gy’ = | (@ — NaHHOE HATYPANLHOE YHCI0), OTIMYHOE OT YPABHEHMS U3
3TOM 331a4M, KOTOPOE UMEET pPellieHHE B HATYPAALHBIX YHCAX.,

912. JJoxaxure, 4YTO YpaBHEHUE
X} x) +ot x, = 2000

He MMEET PellleHU i B HATYPATbHBIX YHCHAX X |, Xy, ..., X g00-

*
913*. PeunTe B HATYpanbHbIX YUCIAX X, X,, ..., X, YPABHEHME
2 2 ol 2 2 o
(] + Dx;, + 2)x; + 3.0, + 27y =27l - xpoxx,
A BoCnoabiyeMca # pa3 HEPABEHCTBOM MEXKIY CPEAHWM apupMETHYECKHM H Cpel-
HHM FEOMETPHYECKHM IBYX HEOTPHLIATENBHBIX Ylcea. U3BeCTHO, 4TO OHO oBpallactcd B
PABEHCTBO TONLKO TIPH PAaBEHCTEE 3THX YHCET MEXIY cODOH. 3aMeHsd Kaxabli pas Hepa-

a+

BEHCTBO —5— Vab viepaBeHcTBOM ¢ + b = Yab, nomyyaem:
x+1> 2,
x% 2220,
D332,



[MepeMHOXKHUM 3TH HepaBeHCTBA TOWIEHHO:
2 SRV P SRS 14,2 -
() + Dy + 20x; + 3)x; +ry 2 2 8- xxx.x
[Mocneanee HepaBeHCTBO MO YCNOBHIO AOEKHO NIPEBPATUTLCA B pABEHCTBO. JTO A0-

CTHIaeTca TONBKO B TOM CaAy4dae, KOrna KaX Jo0e H3 NEPEMHOXEHHEBIX HEPDABCHCTB Npe-
BpawiaeTca B paBEHCTBO, T. €. NMPH

x=1x=2,x,=3,...x =n.

| 2 3 n
Oteet: (1; 2; 3;...;n). &
[IpuBeneHHoe 3neck pellie HHe 3a1a4u 913 HanoOMUHACT npasuto KpaiiHezo (CM., HATIPU-
Mep, [18], § 12), Korna B xoae pelleHUs pACCMATPUBASTC HEKOTOPLIM KpaitHWi cyyaii.

914*, Cymma 1 npousseaeHue 1{} HaTypaneHbix Yicen papHel 20. Haiiaute Bce Takue
YHCTA.

915*, Pemuure B HATYPaNbHBLIX YHCTAX YPABHEHHE
X+y =2 (1)

QopMyIbl 1T HEU3BECTHHIX X, ¥ H Z, KOTOPLIE MbI IOMYYHMM, U3BECTHL B MATEMATHKE
6onee 3000 ner (BepBbie GHY NOABUAKCE B JIpesHem BaBunone). 31 GopMyIIbl, KAK MbI
YBUAWM Oanblie, MOAE3HO 3HATL, A4 H METOA PeILeHWA 3204y TOYYUTETeH.

PascHcTBO (1) HanoMuHaeT TteopeMy Iludaropa. I1pAMoyrofbHEIE TPEYTOABHHKM C
LIEIOYHCICHHBIMI CTOPOHAMHE HA3HBAITCA Augazoposeimi mpeyeodsntuxami. [1osToMy
HaLly 32134y MOXKHO nepeOpMyIMpOBaTE TAK: HAHTH BCe MU(AropoRLl TPSYTONLHUKH,

A Tloka orpaHHYHUMCA CAYYaeM, KOTIa YMCaa X, ¥ M  MOMapHo B3aMMHO MPOCThH: Belb
€CJIH OBa MHCJIA H3 3THX TpeX HMEHOT HAHGOIbIIHI OGIUHI JeNHTENE &, GOABILWH |, TO 114
TOTO YTOOBI YpaBHEHHWE (1) UMENIO PSLUICHHUS B HATYPANBHBIX HHCAX, HEOGX0AUMO, YTOOBI
W TPEThE HEU3IBECTHOE IEANAOCH Ha &, A TOTIA PABEHCTBO (1) MOXHO Pa3euTh NOWIEHHO
Ha d’.

HasaiiTe mogyMaemM: KAaKHMH TOrIA MOTYT ObITE YHCJA X, ¥ U £ B OTHOWICHHH YeTHOCTH?
OueBHIHO, OJHO W3 HUX YETHO, IBa HeueTHH. Kakoe ke w3 Hux yetHo? ECNW 4eTHBIM
ABAACTCA Z, TO MpaBad YacTh PABEHCTBA ACIWMTCA HA 4, aJICBRAA HE JCAHUTCA, NO3TOMY TakoH
CJ'lYllaFI HEBOIMOXEH. CJ'IC,D,OBHTBJIBHO, YETHBIM MOXET ObITh TONLKO OOHH M3 «KATETOB#,
NyCTh AN ONpeIeeHHOCTH 9TO X.

Papenctso (1) 3anuiuem B Buge x2 = 22 — ¥? W pa3genuM NocneaHee paBeHeTBo HA 4

e, [{-522 @

x t Z—
Tak kag yMcao x YeTHO, aYHMCnaZ )y, rae g > y, HEeYe€THH, TO YUCNa — Ty H Ty AB-

2
2ty z-y
JHKYTCH HATYPANTEHEIMH. np}‘l ITOM YHUCIHA T 2 B3AUMHO IMTPOCTERL, NGCKONBKY CCJTH

OHH WMEKT HAUOONBIUMI OOLIHIA NeluTeb d, TO, CKAAALIBAS H BEIYWUTAA COOTHOLUEHHA

ity
2

g, 22 ;y i,
NOAYYAEM:
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zd, yd,
A 3TO BO3MOXHO JHLIb NpU &= 1.

Teneps NPUCMOTPUMCS K pABEHCTBY (2): KOrIa NpoM3BeNeHHe IBYX B3aUMHO NpOCTHIX
z+ z-
qHCEN _i_y —2—)—; paBHO KBaapaTy HaTypanbHoro wiciaa? Toneko Torga, koraa oda 3t

YMCIA ABMAIOTCA KBAAPATAMY HATYPAIbHbIX YUCEN:
+ -
52y=a;’ z2y=b2,
rae a v b — HaTypaJbHbIE.
Jnsa HAXOXASHWA I W ¥ CNGKHM W BWYTEM 3TH PaBEHCTBA;
z=a2+bz, y=02_b2'
Tenepb U3 paBeHCTBa (2) HallgeM X;
2
X o2 X =
= =a —=agb, x=2abh.
3 - 5=
Hrak, noayunnnck $opMyisl:
x=2ab, y=a'~-F, z=a+¥F 3)
Hns npoeepkud 3THX GOpMYT NOACTABUM 3HAYEHHMA X M ¥ B AEBYI0 YAacTh paBeHcTEa (1):
x2 + y2 —_ 402b2 + (a2 _ 52)2 —_ aﬂi + 202b2 + b4 —_ (aE + b2)2 = zZ_
INonyqunocsh ToXRECTBO.
TIpu npuMeHeHUN Gopmya (3) B cay4dae, KOraa YHeIa X, ¥ M Z MONAPHO B3aMMHO Npo-
CThHl, Ha HATYPAITBHBIE YKMCAA ¢ H & HYXKHO HAUIOXKHTD CNCAYIOIINE OFpaHHYeHHA:
1Ya>b;
2) uncna g 1 b B3aMMHO TIPOCTHI;
3} a v b — pasHOH HeTHOCTH,
(ToaymaiiTe, 4eM BB3BAHO KAXAOE H3 HHUX. )
[Mpueeaem npumepel. [pu g = 2, = | no dopmynam (3) monyuaem:
x=2-2-1=4 y=4-1=3, z=4+1=5,
2T0 TPEeyrollbHUK €O cTOpodHaMu 3, 4 U 5 — TakK Ha3plBaeMBIA ezunemciuilt mpe-
YeORbHUK .
Mpu a = 3, b = 2 6yneM UmeTh:
x=2-3-2=12, y=9-4=5 z=9+4=13,
Tenepb yuTEM, 9TC YUCAA X, ¥ U Z MOTYT MMETh O0WIHA AenuTens & > 1. Torga cdopmysin
(3) HYKHO 3aMSHHTB CASOYIOLWHMH, HauGo/ee ODIIHMU;
x=2abk, y=(a*—bHk, z=(a*+ Mk Y]
3AecCh HaTypaabHBIE YHCIIA 2 W b JOMXKHEI YAOBIETEOPITE TEM K€ OTPAHMYEHUAM, YTO
W paHblie, £ — Me00e HaTYPAJIEHOE YHUCIO,
QopMynel (4) ¥ AAIOT OTBET Ha BOMNPOC 3a7a4u. &

916. Haiinvre no ¢dopmynam (3} nudaroposnl TpeyronbHUKH NPU:
aya=4,b=1;, 6)a=4,b=3, Ba=65b=3>
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917, Hafioznute Bce nrdaropoBsl TPEYTOJABHHKH, ¥ KOTOPBIX IUTHHA OAHOM H3 CTOPOH

paBHa:
a) 17; 6)50.

918. HaitouTe Bce nudaropoBLl TPEYTONLHHKU C IIEPUMETPOM, PABHEIM 144,

019*, PewilTe B HATYPATBHBIX YHCAX YPaBHEHHE
B4 =27
B cBa3n ¢ 3amageii 9135 BOIHWKAET eCTECTBEHHBIA BONPOC: @ MMEIOT IH PELLIEHHWE B Ha-
TYPANBHBIX YUCAAX YPABHEHUA

x3+y3=zl‘ x4+y4=z4, xj+y5=z5
¥ apyrue, noaobusle 3TuM? T1. @epma ewie B XVII Beke BrICKazan yTBEpXASHME: ypas-
HeHue
X'ty =7
TIpH J11000M JTaHHOM HaTYpPaqLHOM &, GOMbLIeM 2, He MMeeT peLUCHH B HATYPATBHEIX YHC-
Jax x, ¥ ¥ 2. OT0 YTBEPKIASHHUC MO3AHES MOJYYHIO Ha3BAHUE OONBLIIGH WIM BETHKOH Teo-
peMel @epMa.

Cam PepMa crenan Ha NIONAX «ApHOMETHKH» PSBHErPEYSCKOro MareMatuka Juo-
¢anTa npumeyanue: « oTKpHA 3TOMY IGUCTHHE YyIECHOE J0KA3aTeIbCTBO, KOTOPOE H3-
3@ HEOCTATKA MECTA HE MOXET MOMECTUTHCHA HA 3THX Moagx». JIo cux mop He ACHO, He
omubancs u oH. JlocToBEpHO M3BeCTHO, uTo PepMa Tan A0KA3ATEABCTBO CBOSH TEOpEMBI
npu 2 = 4 MeToa0M DECKOHEYHOTO CIMYCKA, ¢ MoMoLIbie opmMyn (3) u3 sagayn 915, B XVIII
seke JI. Diinep aoxasan ee npu # = 3. Tozanee 6onbiuas Teopema Pepma GbUTd AOKa3dHA
IIA MHOTHX 3HAYeHWHA 1, HO O0IIEro AOKA3aTenbCTBa WA Mndoro # >2 HAWTH HUKOMY
He yaanock. KpoMe yueHbix, 33 JOKA3ATENBCTBO B3UTUCh MHOTOUUCNEHHBIE NIOOUTENM,
HE OYEHb Pa3BUpAIOIIMECH B MATEMATUKE, HO yOeXKEEeHHbIE, YTO eC/M NpobieMa NpocTo
dopMynTUpyeTes, TO OHA NPOCTO M pelllaercs. C TaKUMH «hepMaTHCTAMKH» , NPEACTARNSIO-
MM CBOH 10KA3ATENbCTRA, 10 HETABHUX TIOP NPUXOAHIOCH HMETD €10 YUeHbIM W Npe-
noJaBaTensM MaTeMaTHIeCKHX Kadeap MHOTHX BY30B, W He TOJLKO B HaIlleH cTpaHe.

B caMom Konue XX Beka, B 1993 1, ata npobnema ouina pewreHa. [podeccop na CLUA
3. Yaitic, pa3duB ee Ha YacTH W 3a/10XKMB COOTBETCTBYIOLIKE TIPOTPAMMBI GOJIBIIOTO 00b-
eMa B 3BM, cymen mokasaTh Gonbluylo TeopeMmy depMa.

CripaBeTHBOCTH PALH HYXKHO CKa3aTh, 4TO Manas TeopeMa MepMa, 3HAKOMas HaM 1Mo
§ 6, okazanach ropazno G0ce TONC3IHON B TEOPHM YHCEN, YeM Oonbluas TeopeMa PepMa;
MOCACTHSAA 3aHWMACT B TEOPHU YHCEN W3OMUPOBAHHOEC MMOIOXKEHHE,



§ 21. HepaseHcTBa B HebIX YHCIAX 8§-11
Nureparypa: [34], [46].

HHOrAa NpUXOAUTCA PELLATE B HEMBIX YMCIAX HE YPABHEHU, 4 HepaBeHcTBa. Tak, npu
PCIICHHH YpaBHEHHH MIEPBOI CTENEHH C ABYMA HEM3BECTHBIMH B HATYPANbHBIX YMCIAX MBI
HEPEAKO PEliadd 3TH ypaBHEHUs B LEAHX YHUCIaX, a 3aTeM JAd BbUIENeHHWs pelueHUl B
HATYPANbHBIX YMCIAX PELIATH CHCTEMY ABYX HEDPABEHCTB MEPBOH CTEMEHH ¢ OAHWUM HE-
W3BECTHRIM B LIETBIX YHCIaX {cM. 3apayn 767—771 uz § 17). HeoOGXoOHMOCTE B 3TOM BO3-
HHKAET W MPH pelleHWH HEKOTOPLIX APYTUX YPABHEHMWH B Leibix ydcnax. Hanpumep, npu
PEIIEHHH B HATYPAJBHBIX YHCIAX YPaBHCHHS Z = X + ¥ — Xy [IPUXOANTCA pSlUaTh B HATY-
paibHBIX YHCIIAX HEpaBeHCTBo x + ¥ — xy > (. HakoHen, BCTpeuyaloTea TEKCTOBLIE 33/a4H,
pellieHHe KOTOPBIX CBOANUTCH K pElleHUIO B LEbIX (4 4alle HATYPANbHLIX) YHCAAX HEpPa-
BEHCTB MW CUCTEM HEPABEHCTB.

KpoMe HepaBeHCTB ¢ HECKOJNLKHMM UEJ0YHCAEHHBIMH HEW3BECTHBIMH, MH BCTpE-
THMCH 3ECh M ¢ HEPABEHCTBAMU ¢ OJHMM TAKHM HEW3BECTHBIM.

2L.1. 89

920. Muura Ha rog crapuie Cepex#, a Cepexa Ha roa crapine Ouiera. CymMMa HX JeT
Gonbiue 40, Ho MeHblie 43, CKONBKO JET KaXKAOMY?

A CaMBIM MIAOIUUM M3 TpeX ManbuMKoB asaderca Oner. Iycth emy x et Toraa Ce-
pexe x + 1, a Muute — x + 2 jet. [Tonyuaem:

PW<x+x+D+Hx+2)<45, 40<3x+3<45.

37 < 3x < 42, 12%<x< 14,

Orciwona x = 13. Cnegoparenero, x + 1 =14, x + 2 =15,
Otser: Onery 13 neT, Cepexe — 14, Muine — 15. A

2 3,
* HO MEHELIE —

921. CywectpyeT 1 Apobh O 3HaMeHateeM 17, Kotopas Oonblue T i
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922. Hatiqure npoﬁb € HAUMEHBIIMM U3 BCeX BO3MOXHBIX 3HAMEHATeaeM, KoTopas
3aKTI0YEHA MEXY 57 U =+ YKaXuTe BCe pememm.

25 25
A OBO3HAYHMM UCKOMYK) Ipo0h yepe3 5, rae a v f — HaTypalbHBlE yhena. Toraa
7 8
< <oz
2576 25

Teneps nepedepeM HECKONBKO CTYYAEB B 3aBHCHMOCTH OT b,

1) Caywan b = 1 1 b = 2 HyXKHO 0TOpOCUTB, TAK KaK 31eCh Npobb % OyneT CIUILKOM
BENMKA.
2) Mycte b = 3. Torma ¢ = 1. Bunontsercs 1M HEpaBeHCTBO

7.1 .8,
25 <3 <25

Her, nockonbky 0HO ¢BOAUTCS K HeBepHOMY HepaseHeTBy 21 < 25 < 24,
3) Ilyetb b= 4. Torna a = 1. Ho HepaseHCTRO
7 1. 8

25335

TAKXKE HE BBINOAHAETCS (NPOBEpLTE).
4) IIyete & = 5. B 3Tom cnyuae a = 2. Ho ¥ HepaBseHCTBO

Tc2.8

HECTIPABETUBO. 250502
5) Myete b= 6. Ho Toraa 3Hauenue @ = | CIMILKOM Mano, a Npy g = 2 NoJay4aeM npods

% = %, KOTOPYIO MBI YK€ PACCMATPHBATH.
6) [1yctb = 7. 3aech HYXHO B3ATE @ = 2. [IpoBEpUM COOTBETCTBYIOUIEE HEPABEHCTRO!
7 2.8
—<E< 2, < 50 < 56.
257 <33 49 <50 < 36

2
TaK KaK nochemgHee HEpPABEHCTRO CNpABEINNBO, TO J]p()ﬁl: ? YOOBAETBOPACT TpeboBa-
HHIKO 330a94.

OrBer: % A

923. Haiiaute BCce ApoOU ¢ HAMMEHLILHM W3 BCEX BOZMOXHBIX 3HAMEHATENEM, KOTO-
11
19

924, Ha#fiaute sce NpoGu ¢ HAUMEHBUIMM M3 BCEX BO3MOXHLIX YHCIHTENEM, KOTOPBIE

SalUllolleHhiMC)lU]y
5 10
a) 7117 6’ ST

10
PBIE 3aKNKYCHBL MEXIY ‘I_g‘ H

925, KakoBo HAUMEHBIIEE KOJTMYECTBO WISHOB B MATEMATUYECKOM KPYKKE, eCIH Ae-
BOuEK B HeM Gonbie 40 %, Ho menee 30 % ?
4 Thyerh B KpyKKe a MIEeBOYEK, A BCEro WieHOB Kpyxka b. Toraa oTHolUeHWe YMcna

a
IeBOMEK K 00LUEMY YHCIY WIEHOB KPYXKKa paBHO 3
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Tax kak 40 % coctapnsior 2, as0% — 1 UNEHOB KPYXKKa, TO NO YCAOBUIO

> 2L
5 5 2

HyxHO Hai#TH HAMMEHbIIEE HATYPATRHOE YHCAQ b, JUIS KOTOPOTO CYUIECTBYET TAKOE
HATYPalbHOE YHCO g, MPH KOTOPOM CNPABEANWBO 3aMMCAHHOE HEPABEHCTBO.

[Monyuuaack 3aaa4a TOTO e THNA, 4To W 3amayda 922. [MoaroMy » nanwHeliee pelue-
HMe BeIToAHseTca Tak xe. [Tpogenaiite ero CaMOCTOATENBHO.,

OteeT: 7. A

926. B oryeTe 0 NBKHEIX COPEBHOBAHUAX TOBOPHUTCA, YTO NPOLIEHT YHACTHUKORB, NPO-
WCAWHX ANCTAHIMIO O KOHLA, 3aKMI0YeH B npeaenax ot 94,2 % 10 94,4 % y4acTHUKOB.
(HekoTopas HeonpeneneHHOCTh 3THX AAHHBIX OGBACHAETCA HEACHOCTHIO C BRICTYNASHUS-
MH OTOEAbHBIX Y4aCTHUKOB.) KaKopo HaHMeHbLIEe YUCAO YHACTHUKOB COPEBHOBAHMIA?

927*, Cpenu Beex TAKMX Apobeit -:? (m € N, n € N}, npH KOTOpHX

Aeme 1
) 2001 #2000
HahauTe Jpohb ¢ HAMMEHBILWM 3HAMCHATEIIEM.

928. PewnyTe B LEABIX YUCIAX X U ¥ CHCTEMY HEPABEHCTB
be? — 2x| <y + 0,5,
y+k—1i<2
A W3 nepBoro HepaBeHCTBA CHCTSMBl BUOHO, YT y 2 (), a U3 BTOporo — Yto y < 2,
3Hauur, 0 € y < 2, Tak KaK NOCIEAHEMY HEPABEHCTBY YAOBIETEODIIOT TONBKO ABA LICTIEIX
3HayeHnAa Yy — y = 0 u y = 1, TO pacCMOTPWM ZIBa Cyvas.

1} Thycte y = 0.
Toraa cvcTemMa NPUHUMAET BAA;
ixl - 2x‘ < 0!59
be—1<2.
Orcrona

~0,5<x*—2x<0,5,
—1<x<3
TNocneaneMy HepaBeHCTBY W3 Lenblx X vaosaeteopaot x = (), 1, 2. Togcrapnas Kax-
O0€ W3 3THX 3HaYeHHUI X B NePBOE HEPABEHCTBO, VCTAHABAUBAEM, UTO MY YAOBACTBOPAIOT
Tonbko x = 0 u x = 2. [Tomyyaem ABa pelenus nepeoHadaneHoi cucremet: (0; 0) u (2; 0).
2y Iyetey = 1.
Toroa
bt —2xd < 1,5, |-0,5<x'-2x<1,5,
k-1<1, O<x<2
MocneaneMy HEPABEHCTRY YAOBICTBOPAET TONBKO OAHO Lenoe x: x = 1. OHO yIoBIeT-
BOPAET W NIEPBOMY HEPABEHCTBY CHCTeMEL TloayuaeM ewle oaHo peeHue: (1; 1).
Oreer: (0; 0, (2; 00, (1; ). A
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929, Pemure cMCTEMY HEPABEHCTR
x+y<4,
{23: + 5> 10
B HATYPAIBHBIX YMCAAX X U ¥.

930. CronbKo pelicHHWIA B LENBIX YHCAX X H ¥ HMEET HEPaBEHCTRBO
bd + b < 102
A U3 yenoBua BUBHO, 4TO
b <10, 1 e. — HO<x <10,

Mepebepem Bee cayyau.

Ecnu x = £ 9, 10 y = (. UmeeM aBa pewrenusa: (9; 0) u (—9; 0).

Ecnux=x 8 toy=0, 1. [Monyuaem wiects petueHuit: (8; 0), (—8; 0), (8; 1), (—8; 1),
{8; -1u{-8§; -1.

[Mpu x = * 7 HeM3BECTHOE ¥ NPHHUMAET 3HaveHHd 0, £ 1, £ 2. D10 naer eute 10 peure-
HUH.

AHalorHYHO npu x =6, + 5, + 4, £ 3, + 2, + | mony4yaeM COOTBETCTBEHHO 14, 18,
22, 26, 30 1 34 pelenns.

HakoHed, ecnd x = (3, To y npMHKMaeT 3Haueuua 0, £ 1, £ 2., = 9. 3ro aaeT eule 19
PELUIEHUH HEPAaBEHCTRA.

OcTanoch NOACHHTATL O6LIEE KOMWYECTBO PELICHHIL;

2+6+10+14+18+22+26+30+34)+19=162+19=181,

Otper: 18]1. A

931. CKoABKO pelleHH B EAbIX YHCNAX MMEET HEPABEHCTRO
b — 1+ '~ 1] < 6?

932, Haliaute ABA HATYpafNbHEIX YHCAA, €CJIH UX TIPOM3BEACHHE 3AKMIOUEHO MEXAY
120 u 130, a oTHOWEeHUE — MexAy 2 W 3. VKA XKWTE BCE PELICHHA.
A (O503HAUMM UCKOMEBIE YMceaa Yepes & u n, Torma

120 < kn < 130,
2<k¢3
144

TlepeMHOXUM 3TH HepaseHcTsa: 240 < k? < 390. KpoMe Toro, pa3ne/iuM HepaBeHCTsa,
NPH 3TOM B TIPABOH YaCTH HYXHO AeNUTE 130 Ha 2 (Mo He Ha 3), a B IeBOi HyXHO 120 ne-
JWTh Ha 3 (a He Ha 2). Torga 40 < »? < 65.

TTonydaeM CUCTEMY HEpaBEHCTE:

240 < & < 390,
40 < n* < 65.

OHa gBnAfeTCs THILB CIEACTBUEM HCXOAHON CUCTEMBL, TAK K4K MOD0E PELIEHUE Nep-
BOH CHCTEMBI YAOBAETROPAET BTOPOH CUCTEME, HO BTOPAS CUCTEMA UMEET PEIISHHA, KOTO-
pble He YAOBIETBOPSIOT NIEPBOHAYANBHOH CUCTEME, HATIpUMep, k= 16, n = 7.
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W3 Broporo HepaBeHCTBA NOCAERHEH CUCTEMBI CASAYET, TO # = 7 iu it = §. Pacemo-
TpUM 00a crayvad, Haxood K, TpHYEM OO0S3aTEABHG U3 HCXOIHOMA CHCTEMB HEPABEHCTB.
1) ITyete n = 7. Tlonyyaem:

120; 7k <130, l?%<k< lS%,
2<5<3, 14< k<21,
Orcona k = 18.
2) Myere # = 8. byaem uMeTs:
120 < 8& < 130, 15<k<161,
1<Ky 4
g " 16 <k <24,
BTa CHCTEMA HE HMEET pellleHMIi B LIEALIX YACAAX.

Otper: 18u7. A

933. Haiinurte B4 HATYPANBHEIX YHCNA, ECIH MX TPOW3BEICHHE 3AKIIOUEHO MEXAY
200 u 240, a oTHOLIEHHE — Mexay 20 W 24. YKaxHTe Bee pelleHH.

934. Tpu oZHOKMIACCHHKA KYMHIH 13 mHpoxkor, npudeM KocTa Kkynun B apa pasza
meHbie Tonu, a Bonona — Goasite Koetd, Ho MeHbile Tonu. CKoONMbKO NUPOXKOB KYITHA
KaXHbIH H3 HUX?

A Tlyets KocTd Kyndn x MTHPOXKOB, a Bonoas — y. Toraa Tons Kynua 2x MpoXKOB.
IMonyyaeM CMEMIAHHYIO CHCTEMY, COCTABIEHHYIO U3 YPABHEHHSA M HEPABEHCTBA:

Ix+y=13,
x<y<lx

Tak kaK x < y < 2x, T0, MpUGARAAA KO BCEM YacTAM 9TOrO HEpPaBeHCTRA Mo 3x, ByneM
UMeETh!

dx<y+3x<5x, 4x<I13<5x

Otciona CHERVET, UTO

x> 13

Peruas 31y CUCTEMY HEPABEHCTB, TIOYYAEM:

3 1
2§<X< 31

{u<1x

Torga x = 3, 2x = 6. Haiinem y:
Ix+y=13, 9+y=13, y=4
TIpoBepuM eule, BRITOMHAETCA K HepaBeHCTBO x < p < 2x: 3 <4 < 6.

CrepoparelbHo, HEPABEHCTRO BLINOIHACTCH.
Otper: 3,4, 6. A

935. B rapaxe 40 asToM0o0uneH pa3HLIX TUTIGB: TPY30BbIE, IETKOBLIE U ABTOGYCH. AB-
TOOYCOR MEHBLUIE, YEM NETKOBLIX MALLUKHH, a MeTKOBHIX MALLKH B 12 pa3 MEHBLIE, YEM IPy-
joeblx. HaiauTe yncno asroMoGineilt kaxaoro TMna.
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936. Ha onpHakosuix rpysosukax nepesesnd 10 560 xr rpysa. JIerkoBbix aBToMO0U-
neH GEITO HA & MEHBIIE, YeM I'PY30OBHKOB, H OHH nepepesny 560 Kr rpy3za. CKOMBKG OBLIO
JIETKOBBIX aBTOMOOHIEH, €CNH KAXABIA W3 HHX MEePEBO3KIL TPy3a MEHbBILE, YEM TPY30BHK,
6oaee 4eM Ha 1 T H MallIMHBL TPY3HIHCH PABHOMEPHO?

937. TlapTuio OOMHAKOBRIX JETANCH pelliiiy pa3iokuTh NOPOBHY MO AlMKaM. CHa-
4aNa B KOXABIH A1IHK NOAGKUNH 110 |2 ZeTane, HO NIpH 3TOM OCTAJ1Ach OIHA AeTalb. Tor-
A4 U3 OJIHOTO SIMHMKA BHITALIWAW BCS OCTAAW, W B OCTAJBHEIC ALIMKH YIANO0ChH PA3N0XHTh
BCE AeTanu noposHy. CKOMBEKC JeTaneii GbLIO B NAPTHH, €CTH B KaXKABIHA ALIHK MOMEMIAET-
¢a He Bogee 20 nerancit?

938*, /lpa apTOXO3HCTBA OTAPABKIH ABTOMOOHIN AN NEPEBO3KH CEABCKOXO3ANCTBEH-
HOI APOSYKLIAH OBUIMM YHCIOM MeHee 18. YHeno MallliH, OTTIpaBAeHHBIX BTOPBIM ABTOX0-
3IACTBOM, MEHBIIE YEBOCHHOTO YHCAA MAINKMH, OTTIPABICHHBIX TICPBBIM ABTOX03MMCTBOM.
Ecnau 65l 1epBoe aBTOX03AHCTBO OTTIPABKHIIO Ha 4 MAlIWHHB BOABILE, TO YHCAO MALIHH, OT-
MIPARICHHBIX TICPBBIM aBTOXO3AMCTBOM, OLUIO OBl MeHLIUE YHCNIA MAlIMH, OTIIPaBIeHHBIX
BTOPHIM aBTOX03AMCTBOM. CKOMBKO MAIITHH OTIPABHIIO KAXKAOE ABTOXO3AUCTBO?

A TlyeTh x M y — 4HCno aBToMOBKiell, OTIIPABNEHHBIX COOTBETCTBEHHO NEPBLIM H
BTOPHIM aBTOXO3gitcTBaMi. TIONyYaeM cUCTEMY HEPABEHCTB:

x+y<I18,

y < 2x,

x+4<y.
Tak Kak x + 4 <y, y < 2x, 10

x+4<2x, x>4.
Tak kak x + 4 <y, y < 18 — x (M3 NEPBOro HEPABSHCTRBA CHCTEMBI), TO
x+4<18—-x, 2x<14, x<7.

Toraa 4 < x < 7. CnenopateneHo, x = 5 uiw x = 6, PaccmoTpumM o6a crnydas,
1) TTycts x = 5, CucTeMa HepaBeHCTB TPUHAMAET TaKOH B

5+ p<18,
y< 10,
S5+4<y,
Oreiwna 9 < v < 10, a 370 HEBO3MOXKHO,
2) Myerb x = 6. [Moayuaem:
6+y<18,
y<1i2,
6+4<y,
Torza t0 <y < 12. CnegorarensHo, y = .

Omeer: 6m 1. A

939. B npyx amMkax sMecte Haxoaures Gonee 27 netaneii. Ecnu 6ul B epBoM siMke
OBlT0 HA 24 Aetany HOMBILE, TO YUCRO KETANEH B HEM DO/Iee YeM B IBA Pa3d NPERLINANG Obl
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YHCAO JeTaneit Bo BTOpoM fAlIHKe. Ecnyu Gu B mepBoM smuke Ouino Ha 10 netaneid Menb-
1i¢, Y¢M BHA4YaNC, TO TWCIO FCTANCH BO BTOPOM ALUHWKE NPEBLIIATO OB YUCAO DeTaneh B
TIEPBOM SILIHKE Gonee veM B 9 pa3, CKONbKG ASTAICH HAXOAUTCH B KAOXA0OM AMMKe?

940. Ha apToCcTOAHKE HAXOAATCA ABTOMOOMAH Mapok «XKurynu» U «Mocksud» 00-
KM yHcnoM MeHee 30, Ecnu yBewuwuTh yucno «Kuryacits BaBoe, a yvcio «Mockeu-
yeii» — Ha 27, To «<Kurynefi» 6yaer Gonpiie. Ecrn yBenvuutb yneno « Mockerueii» BABOE,
He MEHAA yHcna «Kurynei», to «MockBuuei» ctaHeT 6onbuie. CKoOMbKo «XKHrynei» u
CKOJBKO «MoCKBHYEeH» HAaXOOIUTCA Ha aBTOCTOAHKE?

941*. CKOMBKO NTAP LENbIX YHCEN X U ¥ YAOBIETBOPSIOT CHCTEME HEPABEHCTB

2x 2= 3y,
3x =49y,
3 —Ty<20?

942. Peiuure B LeJbIX YMCHIAX X, } U Z CHCTEMY HEPABEHCTB
<y, y<z, <

21.2. 9-11

943. Peniute B HEABIX YUCAAX X, ¥ H Z HEPABEHCTBO
XHy+7+3<xy+3y+22
A CoBepeM BCE YASHBI HEPABEHCTBA B JIEBOH 4acTH:
X*+y+72—xy—-3y—27+3<0.
3aMEHHM 3TO HEPABEHCTRO CNEAYIOLIWM:
X+y+ 72 —xy—3y—2z+4<0.
TMonydeHHOE HEPABEHCTBO TIPH LUEABIX X, ¥ U T PABHOCHALHO NPEALIOYLIEMY (TIOLY-
MakTe, IoueMy).

Tenepb BLIAEAHM B JeBOM YacTH KBaaparsl cyMM. TTole3He NpesBapUTEABHO YMHO-
XUTh HEPABEHCTBO Ha 4.

AP+ 4y + 472 —dxy — 12y - 87+ 16 < 0,
@ -4+ 1)+ @72 -8+ )+ (3 - 12y + 12) <0,
Qx— P +(2z2-2)+3(y—2)<0.

AcHe, MTO cyMMa B AEBOH YaCTH MOCACOIHErNC HEPABSHCTRA OTPULEATENLHONH ObITE HE
MOXCT, OHa MOXCT TOJNBKO DABHATECH HYTKD. Torna

Zx_yzos
2:-2=0,
y-2=10.
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HaxomvM orcioma x, y U 2.
y=2, x=1, z=1
Orser: (1;2;1). A

944, PewunTe B LEALIX YHCAAX X H ¥ HEPABEHCTBO
v —x)y—-x+2)+1<0.

945, PeuivTe B HaTYpanbHBIX YHCAAX HEPABESHCTBO
E+xy+y>3x+y-1).

946. Haiinure ABa HaTYpanbHLIX YUCAA, TIPOU3BEREHHE KOTOPLIX HE TIPEBOCXOAUT UX
CYMMBl. YKRXXHUTE BCE PellieHHA.
£ 0B603HAYMM HCKOMBIE YKCna depes x W y. Toraa
xy<x+y.
IMycte x < y. [lonygaem:
xy<x+y<yt+ty=2y

Orcroma

xy<2p, x<2
Tenepb paccMOTPHM KBa CyYas.
D Iyerbx=1.
[TepBOHAYANTBHOE HEPABEHCTRO IPHHUMACT BHA,

yel+y

3TO HEPABEHCTEO BHIMOMHAECTCS NPH JTI0G0M HATYPAABHOM V.
D vere x=12.
Toraa

y<2+y, y<2,

Tak KaK Mpu 3TOM TOMKHO BBIIOIHATLCT HEPABEHCTBO Y 2 X =2 Toy = 2.
OrTBeT: 0AHO YHCNO PABHO |, Apyroe — mboe HaTypaneHOe; 2, 2. A

O6paTuTe BHUMAHYE, YTO TIPH pellleH|H 3a0aul 946 MBI TPHMEHSAH MeTol, GM3KHI
TOMY, KOTOPBIM NOAbL30BANKCH IPU PElleHHH HEKOTOPLIX YPABHEHUI B HATYPANbHBIX 9HC-
jax (M. 3apaud 894—899 us § 20).

947, HaiinuTe: a) TpH; 0) YeTHpPE HATYPAJBHBIX YUCITd, MPOHU3BEAEHHE KOTODLIX HE
NPEBOCXOANT HX CYMMBL. YKaXKHTE BCE PELUCHHSA.

948, HafizuTe 4eTHpe HaTYPAJIBHBIX YHCAA, TPOU3BEACHHE KOTOPRIX MEHBLIE UX CYM-
MBI, EC/IH CYMMa TPEX W3 HUX PaBHA 6. YKaXHTe BCE PELICHU,

949. Haiigute Tpu HATYPAIBHEIX YMCAA, TIPOUIBENEHHE KOTOPBIX MEHBILE CYMMBI HX
MOMAPHLIX NPOH3BESACHUH. YKAKUTE BCE PELUISHHA.
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950. PerunTe B HATYPANBHEIX YUCTAX HEPABEHCTBO
xp<x+ 2y

2 3Hech OrpaHHYEHHE THIA X S ¥ HA HEM3BECTHBIE X U y (BPOAE TOTO, YUTO MbI MIPH-
MEHAH TIPU PEILEHHH 3a0a4H 946) NpUMEHATE HE CTOMT, TTOCKOALKY HEPABEHCTBO HECHM-
METPHYHO OTHOCHTENLHO X H J.

ColepeM BCE WiEHBL HEPABEHCTRA B JIEBYIO HACTh H NPAGaBHM K 00eHM YacTIM Noay-
4aOLETOCA HepaBeHCTRBa YUCNo 2:

xp—x—2<0, xy—-x-2p+2<2, (y~-Dix=-2)<2

Teneps nepebepeM HECKOABKO CITVYACB,

Ecnuy - I =0,1 e .y =1, To x — moboe HaTypalbHOE YHCIO.

Ecnu x = | wan x = 2, 10 y — modoe HaTYpanbHOE HHCIO,

Kpome Toro, noaxogurenydaiiy - 1=1,x~-2=1,tex=3,y=2

OmBer: (6 D) X M (L) eN,y =12 (PeN,y#1);(3,2). A

951. Pewndre B HATYpPalbHBIX YUCIAX HEPABEHCTBO
xp—1<2Zx+y

952, Peuivre B HATYPAILHBIX YMCTAX HEPABEHCTBO
Xty
x—y
A QueBunHO, x > y. [IpHBeaeM HEPABEHCTBO K BUAY:
x +y>xp(x—y).
Tak Kak x — y 2 1, T0 xp¢{(x — ¥) = xy. Kpome Toro, x + y < x + x = 2x. [Nonyyaem:

> Xy

x>x+y>xpx—y) 2 xy.
Orciona
<2, y<2
CneaoBartensho, y = 1. [IonCTaBHM 3TO 3HAYEHHE ¥ B HCXOJHOE HEPABEHCTRO:
x+1>x(x=1), x+1>x—x, ¥-2x—1<0.

MOXHO PEeIIATE KBALPATHOE HEPABEHCTBO OBBITHEIM CIIOCOGOM, HO MOKHO H TIpE0d-

Pa30BaTh €ro CNELVIOMMM 06pa3oM:
X—-2=x<1, ¥-Zx+1<2, (x-1y<2

Torga x = 1 win x = 2, Ho 3HaueHue x = | HE MOAXQIUT, NOCKOIBKY AGIKHG BBITIGI-
HATECA HEPABEHCTEO X > ).
Otget: (2;1). A

953. Ilepsoe uenoe 4ncao SONEBIIEC BTOPOTO HA 4, a YMCA0, 00pAaTHOE NEPROMY, Ooee

5
4¢M Ha Z NMPpEeBOCXOAHT HHCIO, oﬁpa‘moe BTOPOMY. Haiinute Bee Takue napel YU L.
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954. Pemyte B HATYPATBHBIX YUCAAX X M Y HEPABEHCTBO
¥+1<y <x+x+1
A CnpaBeanHBO HEPABEHCTBO
X<+ 1<y <l +x+1<+ e+ 1=+ 1)

Orcrona .
¥<P<(x+1)?, x<y<x+]l.
Ho nocneaHee HEPABEHCTBO HE UMEET PEUICHUIH B HATYPATBHBIX YHUCAAX X U V.
OrBeT: Het peimeHvit. A

3nech Mbl IPMMEHSLTH METOA «BJIKI», 3HAKOMLIIA Ham no § 20,

955, PemvTe B HATYPATBHBIX MHCIAX HEPABCHCTRO
2 +2<y <+ 4x

956*. Peurnre B lEALIX YMCTAX CHCTEMY HEPAREHCTR
{2x2+2y2+ 12% — 20y + 63 <0,
Ix+y+3<0
A TlpeoGpasyem MepBoe HEPABEHCTRG, BBIIC/AAS B JIEBOE YACTH HeOTpUUATENbHLIE
claragMmle:
207+ 6x) + 207 — 10y) + 63 < 0,
203 +6x+ N+ 207 - 10y +25) + 63 - 18 — 50 <0,

2x+ 3+ 2y -5 <.
C nomMonIbK nepebopa HAXOIHM BCe pellleHHA IOCNSAHETD HEPABEHCTRA B LIENBIX YHCTaX:
(—3;3),(=3,6), (=3;4), (=2, 5), (-4, 3).
Tpebverca eie NpoBepKa NOAYYESHHBIX pelleHUit MO BTOpOMY HEPaBEHCTBY CHCTEMBI

3x + y + 3 < (npoaenaiite 3TC CAMOCTOATENBLHO).
Orser: (—3;5),(=3;4),(—4; 5). A

957*, PelinTe B LS/BIX HHCIAX CHCTEMBI HEPABEHCTR!

2) ¥ +2)7 -8+ 16y +41<0, &) X+ —dx+6y+9<0,
Ix+y—4>0 X+ =22+ 4y <0,

958*. PerunTe B LETRX YMCAAX HEPABEHCTBRO

1 + 2 + 3 >xt - dx+3.
Yx—2p+z+1 Vlx—y+3z—1 Viy—3x—4z+3
Alucnax—2y+z+1,2x—y+ 3z— 1 M3y — 3x — 4z + 3 ARAAIOTCA HE TONBKO LICABI-
MM, HO M NIONGXHTEALHBIMK. HX cyMMa paBHa 3.
(x—2p+z+ D+ (2x—y+3z-D+3yv—-3x—-4z+3)=13.
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Ho xoraa cymMma Tpex HaTypanbHBIX YHAces paBHa 3?7 Toneko B 0IHOM clydae — KOria

KaXI0o€ M3 HHX PaBHO 1.
x=2y+z+1=1,
x—-y+3z-1=1,
Iy-3x-—-4z+3=1.

B nonyyeHHoI cucTteMe ypasHeHHI 0aHO U3 HUX (11000¢) eCTh CIEOCTRBHE OCTANBHEIX,
TaK KakK MpH CIOXKEHUH BCEX YPAaBHEHHE CHCTEMEL TToyYaeM ToxaecTeo: 3 = 3. [ToaTomy
HaHTH OIHO3HAYHO H3 HEE HEH3BECTHBIE HEMb3S.

BocnonsiyeMca HEPAaBEHCTEOM

I+2+3>x —dx+3, x*—4x-3<0,

Orciona
2-VT<x<2+ V7
IMockoneKy 2,6<'\ﬁ< 2,7, 10 _
24V7<2+427=47, 2-VI>2-2,7=-0,7.
ChenoBaTefibHO,
—0,7<x<4,7.

Torna x € {; 1; 2; 3; 4}. Tenepb HYXHO NepebpaTk Bee MOAYYEHHLIE 3HAYEHUS X, THO1-

CTaBIAA MX TI0 OUEPEAN B ABA M3 TPEX YPABHEHWIA CHCTEMBI M HAXOASM OTTYAA COOTBETCTBY-

IoIUHe 3Ha4eHuA y ¥ Z. [TpoaenaiTe 370 CAMOCTOATE/IBHO.
Oteer: (3; 1, —1). &

959*. Pewinre B UeNbIX YUCHAX HEPABEHCTRO

5 1
> + x4+ yz.
Vix—dy+1 Vay—3x+2
960*. Pelivre B HATYPaNbHBIX YHMCAAX HEPABCHCTRO
F+4<5
A BuYHCAIeHHA MOKA3BBAKOT, YTO TIpH X = | U X = 2 3T0 HEPABEHCTHO He BLINOAHIET-
cf, a Mpu x = 3, 4, 5 BHNOAHAETCS.
JokaxeM, 4TO HEPABEHCTBO CIIPABEUTHBO TIPU BCEX HATYpanbHbIX X 2 3. [IpumMeHuM
METOI MaTeMAaTHUCCKON HHAYKIWH.
1) [Tpu x = 3 3TO HEPABEHCTBO CIIPABEIIHEO.
2) JONyCTHM, TG QHO CAPABEAAHBO TIPH HEKOTOPOM HATYPATBHOM X = k, Tae k 2 3:
3+ 4 <S5t
JokaxeM, 4TO TOTRA OHO CNIPABSATHBO M TIpu X =k + 1.
MpuBeaeM NOCIEAHES HEPABEHCTBO K BUAY:

el
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3 E 3 Kkt | L3 3 3 k
Yo Goablue {—} WIH [—] ?[——] , TAK KaK, YMHOXas HepaBeHCTBo = < | Ha [——] , TIO-

. 5 5 5 5 5
AYHaeM:
l k=+1 é k
<[

(Ecau BBl 3HAKOMBI ¢ NOKA3ATENBHOH DYHKUWEH, MOXKHO BOCTIONB3OBATECH €€ YOLIBA-
HHUEM TIPY QCHOBAHHUH, MCHBILIEM .)
Cryagepast MOWIEHHO HEPABEHCTRA

TR
RN

k+1 £+
-

<l 3k+l+4k+l<5k+i
, )

MEI A0KA33AK, YTO €CAH HCXOLHOE HEPABEHCTRO CNPABEANIMEO TIPH X = k 2 3, TO OHO
CIpPAaBeATHEBO U IpH x = k + 1. Toraa Ha ¢CHOBAaHMM NMPHHUKIA MATEMATHYECKON HHAYK-
LIHH OHO CIIPABEAIHBO IPU JI0G0M HaTypajJbHOM X = 3.

OTBeT: Bee HATYPAILHEIE X, HE MEHBUIHE 3. &

OyaeM HMETD:

Orcioga

4
5

961%, PeluMTe B HATYPANEHBIX YUCAAX HEPABEHCTBA:
a)4"+5">6" 6)3-n<4.

14 3ax. 57%



§ 22. Pa3sHble 331241 C HeIbIMH YHCTIAMH

B 3ToM, 3apepinaomem, naparpadie KHHIM MEl PACCMOTPUM WM 3443494 ¢ HEOOIBILIMM
LHKNOM — He Bonee yeM 12—13 3anau, WK oAMHOYHBIE 3a1a4U, TTOZOOHO TOMY, KAK 110-
cTynaav B § 8 «PasHble 3a0a4H HA JETHMOCTDY,

22.1. 7-9
Nureparypa: [37%], [405], [47], [61F], [62).

3aech MBL 3aMEMCH gokycamii Ha yeadbieanie HeHIGecmHbIX Hamypadvkbix Huces. Ta-
KM€ 331341 [TOHEMHOTY BCTPEYANHCH B KHHTE, HATIpUMep, B § 15, MOCBAILIEHHOM CHCTEMAaM
CYHCIIEHHA,

962. [NpuBeneM OTPLIBOK M3 NosecTH uiasectHoro mucartens B. S, llumwkosa «Crpau-
HHMKH»,

«— A X04Yelllb, g NoKaxXy rede apumerndecknii hoxye-nokye? AxHEs,

— Oit! A Hy nokaxure, MHIEHBKUHA.

Hean [leTpoend BLIpBAR M3 DJAOKHOTA CTPAHUYKY, NOA MATIBYOHKE, CIIPOCHIT:

— Kapanaaiu ects? ITHIIK N1060€ MATU3HAYHOE YUCNO,

Maneyouka Hanucan. Mpan [MeTposrdy MENBKOM B3ISHY HA 5TO YHCHAO, HANMCAL HA
OTEENBHOM KNOUYKe GYMarM cpoe Kakoe-To YHCAO, CYHYA GYMAaXKY B COMOMY W NPHKPELL
LLTAMOM.

— Muwk noa HuM apyroe. Hanucan? Tenepsb g caM HanMiny Tpetwe. Teneps see TpH
YyHcna cKaaapieaii. ToNEKO TIHATENBHE, HE BPH.

Yepes oBe MMHYTH OBLT TOTOB NPOBEpeHHBLIE 0TBeT. MHkeHep BolUKUH Noman ceou
BLIKIAIKH:

46853
+ 21398
78601

146852,
— CT0 COpOK [LECTh THICAY BOCEMEBCOT NATHACCAT A4, Mean MeTpoByu.
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— Hoare cuMTacils. A y MeHs — BOT OH OTBeT. f yiK 3HAN ero, KoTaa TH enle mepBoe
yucno Hamucan. Bot. Tanu U3-nox NUAATEL.

Maneyonka serxsaTA OyMaxky. Tam sHaummocs: 146852, YausieHHOe THHO HHXEHE-
pa BolltkuHa BRITAHYNIOCH, H BONOCH HA TOJIOBE BCTOMOPLUUIMCE. C OOA3HEIO, ¢ YAUBIE-
HMEM OH Tapaiun riasza Ha Ueana IMerposiya.

— Hy.. BoT... xak xe?.. AM»

B caMom mene, Kak xe 310, a?

963. Anema rosoput Bope: «3aaymait ABY3HAYHOE YHUCIO. YMHOXE €r0 Ha 2, K TIpo-
H3BEACHUIO NPHOABS 5, NMOIYUCHHYIO CYMMY YMHOXKE Ha 5. CKOMBKO ¥ TeOA MOAYYHAOCE?
715? Tor sanyman 69». Kak on yrapan?

A O6o3HaunmM 3adymanHoe Bopeit uncno yepes ab. [ponenaeM Bee yKazaHHEIE Aefi-
CTBUS.

(ab-2+5)-5=gb-10+25,

JIng Toro 4Tobsl AoBpaThes N0 YHEAA ab, cHavana oTOpOCHM ¥ MOAYMEHHOTO YUCTa
LUUOPY 5; OHO TIPEBPATUTCS B YUCTo ab + 2. OcTanoch OTHATD 2 0T NOCAEAHETO YHCTA,

Hrak, Anclue A0S HAXOXAEHUA 3aMYMAHHOIO YHUCAA HYXKHO MBICAEHHO NPOAETaTh
cileayowiee: B CoODULIEHHOM eMy YMcIe oTOpocHTs TocaeaHInn uudpy 5 (a oHa Beerna
PABHA 5) H OT NOJY4EHHOro UHCAA OTHATL 2. A

964. QokycHHK TIpeAIaracT YeJ0BEKY M3 NMyONHKH: «3anyMaiTe onHO3HAYHOoe WIH
Asy3Haynoe uyncno. [pubasete K HeMy |, pe3yAbTaT YMHOXBTE Ha 4, OT IPOM3BENEHUS OT-
HUMUTE 3a)yMAHHOE YHCAO U OTHUMHTE 3, TIOAYYEHHOE YHCI0 YMHOXETE Ha 2. YTto y Bac
noayunnocs? 140? Bel 3anymanu uneno 23». Kax o a3to y3Han?

965, Tons ckazan MHe: «3adyMait TpexaHauHoe uncio. Iepayio ero uudpy yYMHOXE Ha
5, K HOAy4eHHOMY NIPOUM3BEACHHIO NMPHOABL 9, pe3YABLTAT YMHOXb HA 2 ¥ K NPOUIBEACHHID
npuGaes Bropyle UMppy 3anyMaHHero yMcna. Ckoakke nofdyannocs? 6567 T sauyman
476», Kak oH yranan?

966. Baca HanMcan Ha AHCTKe OyMarH Kakoe-To YHCIO, BIOXHT JIHCTOK B KOHBEPT
U KOHBepT otaan I'puuie. A nMoToM ckazan: «3amgyMaii Takoe TPEX3HAuyHOe YHCII0, YTOGH
fepsas ero uMdpa oTnuyanacs or nocaenned Gonwiue, yeM Ha 1. Hepectabb ero nudpel
B oOpaTHOM Mopsigke M W3 OOABUIETO YHCAA BHYTH MeHbLIee. B nmoayuyeHHOH pasHOCTH
TAK:Ke MepecTaBs LMdp B 00paTHOM NMOPSAKE M CNOXH Pa3sHOCTD C TTOCTEIHHM YHCAOM.
A Tellepb 3aTASHU B KOHBEPT». I'pHILIA ¢ M3YyMACHHEM YBHIE, YTO HA AUCTKE H3 KOHBEPTa
HalUcaHo To caMoe ycao 1089, koropoe v HEro NOAYMWIOCHh MOC/E Beex ornepaumii. Ka-
KuM obpazoM Bacs ero yaHan?

967. 4 roBepio NMpHATENIO: «3anyMail HATYpaJbHOE YHCNO. YMHOXE €r0 Ha 2, K pe-
3YALTATY NMPUOABE 16, MONYUEHHYIO CYMMY Pa3iea HA 2, K pe3yAbTaTy NpHbasb 3 U OT-
HHMH 3a8yMaHHOe YUCT0. ¥ Tebs nonyurnock 11». IMTouemy?
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22.2. 7-9
Jlureparypa: [48], [83].

ITa yacTs naparpada IpafAeTCH ApoaoKeHueM 1. 14.3 n3 KHMru [ 18], noceslieHHoro
tabnuuaM. OTAHYKE B TOM, UTO 30€CH PACCMATPUBAIOTCH TONBKO YUCAOEbE MAOALLH, IPU-
deM BCe YUCeAA B KeTkax Tabnuil AomKHB ObITh HETBIMU.

968, MoxHO K B KNETKH NPAMOYTONEHOM TaONnHLE ¢ 3 CTpoKaMH H 4 CTONOUAMH
BIIUcaTh 12 nocneaoBaTebHEIX HATYPANBHBIX YHCEN, PACTIONOXUE KX TaK, YTOOH:

a) CYMMa YHCET B KaXA0H CTpoKe AeJIiack Ha 6;

0) cyMMa YHceN B KaXAoM cToa0Ue Aefiack Ha 4

B} CYMMAa YHCEJI B KAXAOM CTOAGLE JeAWIack Ha 2, HO He deJHnack Ha 47

£ a) BosbMeM HaTypaibHBIe YHCAa OT | A0 12 M pacnonoXuM HX B TaGnuuy 344 cie-
AVIOWHM 0DpazomM.

1 {23686

Tak Kak 38ech CyMMa YHCeN Kaxk Aok CTPOKM aeJMTed Ha 6, To 4 5 7 8
PACTIONIOXHTE MX B TA0HHY TPEOYEMEBIM CIIOCOOOM MOXHO.

31011 (12

(MoXHO D0Ka3aTh, YTO TAKHM Xe CMocOB0M BO3MOXHO pa3MECTHTE B KIIETKax TabIn-
Ul A00B e 12 nocaenoBaTenbHMX HATYPANBHBIX YHCEN.)
0} ns oTBeTa HA CASIYIOUINI BOTIPOC 330a9H BO3bMEM JIIO0BIE |2 NOCAeAOBATETBHRIX
HATYPANBHBIX YHCET
nn+l,n+2 .. n+ll

U HAWAEM HX CYMMY;

atn+D+m+2)+ . +(a+11)=6-2n+1l1)
(npoeeprre!). Ecan 611 cyMMa YHCen B KaXIoM cTondue AcTHIAck Ha 4, TO U CyMMa BCex
uMcen Tabauiel Aeannack Ha 4. Ho nmocnentee HepepHo. 3HAYMT, pacHoMOXMKTE YHCIA B
Tabnuiie noaodHeIM 00pa3oM Helb3M.

8) [IpeanonokHmM, YTo CyMMa YHCeN B KaXA0M CToIOHE TABAMIIE AETHTCS HA 2, HO He
Henutca Ha 4. Toraa 3Ta cyMMa B MepBOM, BTOPOM, TPETHEM H YETBEPTOM CTOAOLAX paBHa
COOTBETCTBEHHO

2a, 26, 2¢, 24,
roe 4, b, ¢, d — HedeTHHE YHcaa. HalfiaeM cyMMy BCex yncen TaGAHLEL.
20+2b+2c+2d=2(a + b+ c+ d).

IMockoabKy cyMMa g + b + ¢ + d yeTHa KaK CyMMa YEThIpEX HEYeTHBIX YHCe, To ONATh
NOAYYAETCA, UTO CYMMA BCeX HHCeN TAONHLULI ASTHTCA HA 4, 4 3TO HEBO3IMOXHO.

OtreT: a) MOXHO; 0) HeNb3A; B) HeMb3dA. A
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969, MoxHO TH B KAETKH TaOaMUBl 2X3 3aiicaTh WeCTh HEMBIX YHCEN TakK, YToOb!
CYMMAa YMCEN B KKIOM M3 ABYX KBaZpaTor 2X2 Aennnach Ha 3, a cyMMa BCeX Yucen tadmu-
LBl He JefHnack Ha 37

970. MoXHo A4 B KIeTKH Ta0AHHB! 343 3aMHCATh OEBATH LICABIX YHCET TAK, YTOOH
CYMMa YHCES B KaXJIOM Keagpare 2X2 Jefdaack Ha 3, a cyMMa BCex vucen Tabavubl He
Hneaunach Ha 37

971. B xnetkn TabAHuUB 3X5 3aMMCHIBAOTCA BCe HATypaibHble Yucna ot | go 25.
MoOXHO 1M COEAATh 3TO TaK, YTOOBI CYMMBI HHCET B KKAOH CTPOKE M KaXIoM cToadLe
TaOIH LB

a) OBIIH HEYETHBIMH;

0) He AeTWIKCH Ha 57

972%, MoxHo 1 B KAeTKH tabauusl 3X3 sanucarts ynena 1, —1 1 0 rak, ytobn Bee
WECTE CYMM YHCEA MO CTPOKAM Y cTOTOLAM OLUTH Pa3THUHBI?

A CyMMBI YHCEN B KAXIONH U3 CTPOK H B KAXAOM W3 CTONOLOB TAGAMLLL B JaHHOM
CITy4ae MOTYT NIPMHHMATE TOJABKO Ledsle 3HaYeHHA oT —3 1o 3. Lleawx yucesa ot —3 o 3
pcere 7, Ho Bce 11 oHHU MOryT GbITh 3HAYEHHSAMH TaKOl CYMMEI?

HonyctuM, YTo B TabNMLIe MMeeTCd CYMMA, paBHasg —3, HanpuMep, B cTpoke. OHa Mo-
KET MOAYIHTECA TOABKO TOTAA, KOTAA KAXI0E M3 TPeX €€ caaraeMblx paBHo —1.

A BCTPETHTCH JIM B 3TOM Cliydae cyMMa, pasHast 37 Eciiu Aa, To T D R
TOXE TOJNEKC B CTPOKE (HO He B CTONIGLE, TAK KAK TOTAA TPH YHC-
ia cToAOHa paBHH 1, a 3T0 HeBO3MOXHO). OcTanock 3aMoNHHTD 1 1 1 3
TpeThio ¢Tpoky. Ho mnd toro 4yTo0wl Bce TPH CYMMH B CTOAOLAX
6LUTH PAITUUHLL, HYKHO TPETBIO CTPOKY 3aNOJHUTE PA3SHBIMH 11l olo
yuernamu: 1, =1 u Q.

Honyunnock, YTO CyMMEI B QIHOH H3 CTPOK H B OAHOM H3 CTOAOLIOB TaOMHLIBL paBHBI {,
a CIeAQBATENLHO, PABHBEL MeXIy co00i. (JNHAKO MO YCITOBHIO NOCICAHES HEBO3MOXHO.

Ml ycTAaHOBWIH CACAYIOMIEES: €CITH B TaDIMLIE BCTPEYAETCS CYMMA, paBHas —3, TO He
MOKET BCTPETUTHCA CYyMMa, PaBHAs 3. AHANQOTHYHO TOKA3BIBASTCA, YTO €CJIH HMEETCH CyM-
M3, pagHasi 3, To He MOXeT OBTh cyMMbI, PABHOH —3. 3HAYMT, 3TH CYMMBI MOTYT TIDHHH-
MATH camMoe DoMbiiee 6 paITUYHBIX 3HAYESHWH — WK oT —3 10 2, win o1 —2 g0 3.

Teneps paccMOTPHM ABA CITy4ad.

1} ITyeTs cyMMa, paBHas —3, B Tabuue BeTpedaeTesi. Torna CyMMEI B CTPOKAX H CTOA0-
Hax MPMHUMAIOT BCe MNeNble 3HaveHUs oT —3 Ao 2. HaiineM cyMmy aTuX 6 ymcen:

-3-2-1+0+1+2=3.

Ho, ¢ npyToit CTOpOoHEL, 3Ta MOCASIHAS CYMMA paBHa YABOSHHOH CyMME Beex Yiucen Tab-
JIMLIBL, 4 CACAOBATEIBHO, AOKHA AeAnThCa HA 2. TToaToMy Tako# cilyyaii HEBO3MOXEH.

2) MycTs B TaON KL BeTpedaeTes cyMMa, pasHas 3. [Moxo6HbIM xe o6pa3oM nokasblea-
€TCH, YTC U 3TOT CAyYal HEBO3MOKEH.

OTBeT: Henb3A. A
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973*, B kaxnyio KIeTKy KBagpara 9X9 pnucaHo ogHo M3 ydcen | wiu —1. Crpasa
0T KaXKAOH CTPOKH 3alICHBACTCH NPOH3BEACHHE BCEX YHCEN 2TOM CTpoKH. IToa KaxIeM
CTon0OM 3aMUCHIBACTCA NPOM3BEACHHE BCEX YHCeN 3ToTo cTonbua. Halinure nponssene-
HHe Beex 18 npousseneHuMit, JoKaxHnTe, YTO HX CyMMa HE paBHa HYIIO,

22.3. 8-11
Jureparypa: [25°), [26°), [40), (501, (601, [66°], [99].

3alfiMeMcA 3aTa4aMU Ha UHCTOBLEE TABAUIIBI CTIELIMANLHOTO BHAA — MATHYECKWE KBaI-
paThl.

Maeuweckum xeadpamom Ha3bLIBACTCA KBAApPaTHAA TabaMLa, B KICTKaX KOTOpOH 3a-
MUCAHE! PA3AHYHBIE HATYPATBHLIE YHCIA TAK, YTO CYMMBI BCEX YMCENT, PACHONOKCHHEIX B
KaXaoH CTpoKe, B KAXA0M CTOADLE M HA KAXKMOH AHAMOHAIH, paBHBI MexXay coboil. DTa
CYMMa Ha3bIBACTCH (YMMOE Mazudecko2o Keadpama, a YMCIo CTPOK (WK CTOIOLOB) KBai-
paTa — ero nopsado.

Maruyeckve kBanpaTel HIBECTHLI YEIOBEYECTBY 04YEHb NaBHO, Briepsrie oHU NMoaBu-
JIMCE B Iy0OKOH npeBHOCTH Ha BocToke — no-suaMmMomy, cHauana B Kutae, notoMm B
Huauu. B 3anaoHoit Eppone ovu noasunuck B XV-XVI ss. B XVII-XX BB. He TOABKO
MONYIApH3aTOPH MAaTEMATHKH, HO H Cephe3Hble yueHble, CKaxeM, JI. Diinep, nocsailaior
UM CHICLIMANBHEIC CTATEY H AaXe KHHIH,

Bonblueii 4acThI0 MAarH49eckMil KBAIpaT #-Te AOPAAKa 3aNOMHAETCS HATYDPAILHBMH
yucaamu ot 1 1o #°. Hanpumep, 1oKa3aHo, 4TO YMCAO MarMYecKMX KBApaToB YeTBEPTOTO
nop4anka pagHo §80; 3TOT pe3yAbTaT CIPAaBSLIHE TOJBKO B CAYYae, KOTIa KIETKH TaKoro
KBAJpAaTa 3anoAHAIOTCT HaTypalbHEIMM YMCAaMHM oT 1 1o 16. 3aeck MEL HE GyASM MpHaep-
JKMBATLCS 3TOTO OTPaHHYCHHS.

974. NoxaxuTe, 4TO MATMYECKUI KBaApAaT BTOPOTo MOPAIKA HE CYLIECTBYET.

975, HartypaibHble 4HCAA OT | A0 9 pacMoNoOXeHbl B KNeTKAX MATMYECKOTO KBAApaTa
TpeThETo MopAaKa. Kakoe 4HCAO CTOHT B cepeaute keaapara? [ne MoxXeT ctodats 17 A 87
BoccTaHopHTE XOTA 631 ONMH TAKOR MATHYECKHIT KBAIPAT.

£ CHavana HalileM cyMMY Marnueckoro Keagpara. OHa paBHA CYMME BCexX HATYPATh-
HEBIX 4ucen oT 1 no 9, nefeHHo Ha 3.

S=({1+2+3+.+9:3=45:3=15.

Teneps HafiaeM Bce CrOCOGH, KOTOPRIMH YHCAO 15 MOXHO NMpeacTaBHTh B BHIE CYMMBI
TPEX pa3TUYHLIX HATYPANBHBIX YHCen ot 1 30 9,

15=1+5+9=1+6+8=2+4+9=2+5+8=2+6+7=

=34+4+8=3+5+7=4+5+06.

31ux cnocobos okazanocs 8. Ho u obiuge YHC/Io CTPOK, cTOAGLOB H AHATOHANSH KBan-
parta ToXe pasHo 8. CnenoBaTenbHO, KaXKIOS U3 MONTYYEHHBIX NpeAcTaBIeHMI yucna 15
IOJIKHO BOMWTH B MCKOMBIH KBAIPAT, [MPUYEM TQJABKO GIHH pa3.
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Kakoe uueno cTOUT B ieHTpe KBaapara? 310 YHCAO BXOMMT B YETHIPE CYMMBI: B CTRO-
Ke, B cTON0LE W MO ABYM AHAroHaIaM. IocMoTpHM BCce RpeacTarIeHNs yueaa 15 B BuAe
CYMMBI; KaKO€ XK€ YHUCAQ BXOAUT B Y4eThIpe Takue cyMMEI? Toasko ukeao 5. OHo M Gyner
CTOATE B LIEHTPE.

3alMeMcs YUCTOM 1: BO CKOMBKO CYMM OHO BXoauT? Oka3selBa- 8 | 6
eTcd, B Ipe. Ho Kakue 4Hcaa KBagpara BXOAAT B ABe TAKUE CYMMBI?
TonsKo Te, KOTOPHIE CTOAT B CEPEAMHE KpaiiHei cTpOKH WAM Kpaline- 3 5 7

ro croatua. Hanmiem 1 B onHy 13 NOROGHBIX KNETOK.
4 19| 2

Yuicno 8 BXOOUT B TPH CYMMBIL. 3HAYMT, & CTOHT B OOHOM K3 YTJIOB KBaapaTa, HO TO/NBKO
Ha HallleM PHCYHKE HE B HUXKHEM, a B BEPXHEM (MTOAYMAHRTE, TIoUeMYy).

OcTanbHble KISTKH KB3APATa 3aMoIHAKTCS OOHO3HAYHO. Marnyeckuit Keaapar Boc-
CTAHOBJIEH. A

%76. Jokaxure, 4T0;

a) YHC/IO MarnuecKHX KBaapaToR TPETHErO MOPSIKA W3 HATypalbHBIX Yucen o1 1 1o 9
paBHO §;

0) 7 M3 3TUX KBaIpaTOB MOTYT ORITE 0Opa30oBaHLl M3 KBAIPATA, MOAYIEHHOTO APH pe-
WweHUH 338a94 975, MAH ¢ TOMOIIBIO NMPeobpazoBaHUd CHMMETPHN OTHOCHTENBHO TOPH-
IOHTANLHOH MM BEPTUKAIBHON NMPAMOH, NMpoxoasauiei yepes LeHTP KBaIpaTa, M ¢ No-
MOIIHI0 NOBOPOTOB BOKPYT LeHTpa Ha 90°, 180° uan 2707,

IMocaeaHee yTBepXAeHHE 03HAYAET, YTO MAarMyecKMil KBAIpar TPeThero nopsaiaka U3
HATYPAITBLHBIX 4kcen oT | 10 9 1o CYIeCTRY TONBKO OOMH; OCTANLHBIE 7 HE UMEKOT CaMo-
CTOSITENBHOIQ 3HAYEHUS,

977. CocrapbTe Kakol-THG0 MaruyecKuil KBaipaT TpeThero Nopaaka ui:
a) HATYpaNbeHBIX YMcen oT 3 Ao 11;  6) U3 HeveTHBIX YKcen ot 1 Jo 17,

978. MOXHO JIH COCTABHTE MArHYeCKHiA KBAAPAT TPEThEro MOPSAKA W3 KBAAPATOR HAa-
TypaJdbHBIX Udcea oT | 80 97

979*. lokaxuTe, UTO CYMMA MATHYECKOro KBANpaTa TPETHETO MOPAAKA JeTUTCH Ha 3.
£ O603HAYMM YHCA B KNETKAX MATHYECKOTO KBaAPATA B IMOCIIEIOBATEN BHOM MOPAIKE
OT @, A0 a,, a CYMMY KBaapara — uepes S.

Bynem cunrars umcna g, 4,, @, 1 S KaK Obl N3BECTHBIMH, & OCTaNlb- a | & | %
HBIE HHCJAA KBAAPATA BHMPAaXars 4yepes HHX. 3aveM? [lns toro, 4yroln o lala
OAIHO M TO XK€ YHCIO — 4, 4, HIN 4, BBIPA3UTH ABYMS CIIOCO0aMH U 3TH 4 5 6
BhIpaxeHHUa mpHpaBHATD, [Tomyyaem; o, | a, | q

a,=8-a—a, a,=S—a—a,

a=8-a,-a,=5—(§-a,—-a)—(S-a,—-a)=2a +a,+a,-§,
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a,=S—a—-a;,=8S—a,—-(2a ta,+a,-8=28-3a -a,—a,
a=8S—a—-a=8—-a,—(2a,ta,ta,-$)=25-2¢,—a,-2a,
a=8§—a,~a,=85-(S-a,—a)—-(285-3a,—a,—a)=4a +2a,+a, - 25

HpupapHsieM ABa BEIPAKEHUS ANA g, M B 00Pa3yIOIIEMCS PABEHCTBE WICHH ¢ 5 cobe-
peM B OOHOH YacTH, ocTaNbHble — B IPYTOM.
285—-2a,—a,-2a,=4a +2a,+q,- 25, 4§5=b6a +3a,+3a,
B nocnenHeM papcHCTBe TIpaBas 4acThk OeMTCH HA 3, CAefloBATENbHO, W JIEBAA YdCTh
HenHTCA HAa 3, T. . SAcnuTcA Ha 3. A

980*, BepHo i, 9TO CYMMa MATHYECKOTO KBaIPaTa TPeThero nopsaika B 3 pasa Gonbile
YWCAa, CTOALIETO B €70 LeHTpe?

981*. BepHo M, UTO Bee 9 ydcen MArHYECKOrQ KBAAPATA TPETLETO MOPSAIKA TIPH 3aTH-
CH HMX B MOPAIKE BO3PACTAHUA Beeraa oopasyioT apudMeTHYECKYIO TTPOTpeccHio?

982. Yemy paBHa cyMMa MATHUYECKOTO KBAJpATA YETBEPTOrO NOPSAKA, COCTABIEHHOTO
W3 HATYpaIBHBIX YHcen oT 1 ao 167

983. HokaxuTe, YTO A MOCTPOEHHA QIHOTO W3 MarHYECKHX KBAaApPaTOB YETBEPTOTO
NOPSAKA U3 HATYPANBHBIX Yncea oT 1 10 16 10CTaTOYHO;

1) 3anucaTh 3TH YUCIA B KNSTKH KBAAPATA B MOPASKE BO3PACTaAHNA;

2) moMeHATh MecTaMi yncaamap 2 u 15,314, 5u 12,8 9.

984, IlocTpoiiTe eille OAMH MATHYECKHMI KBaApaT YeTBEpTOro NOPAIKA W3 HATYPalb-
HEIX YHCe o7 | A0 16, 3anMcaB 3TH YHCIA B KIETKH KBaapaTa B TOPAIKE BO3PacTaAHUA H
MEHSS MECTAMH YHCIA HEKOTOPBIX Tap.

224, 9-11
JInteparypa: [22], [23], [45].

3necs MBI 3aliMeMca 3amavaMH Ha (PakTopHaael, CBA3AHHHMMH ¢ OeIHMOCThIo, OHM
O3k K 3ama9yam M3 § 8,

985. Ha kakyio HauBGonbinyr cTeneHb yncna 3 aenurea 100! ?
A TTpex e Bcero No oAHOM TPOHKE HMEETCA B KAXKAOM H3 MHOXUTEIICH.

3,6,9,..,99.

Takux MHOXMTeAerH 33. CreaoBaTeAbHO, UX NpousBeneHue Nenutes Ha 3. HekoTo-
pHIE U3 3THX MHOKHTENEH JeAATCH HA 9.

9,18,27,...,99.
Beero ux 11. 3HaunT, moayyaes ellle cTeneds 3'.
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HexoTopsie M3 NOcIeAHMX MHOXAMTENeH aenarcst Ha 3% 27, 54, 81. Mx 3. Do naert eme 3°.
Hakowetl, uucio 81 nenures Ha 3*, Toayyaem AOTMOMHHTEBHO ELIE ONHY TPOHKY.
OcTtanocs CTeNeHH 3 MEPEMHOXHTB,

333_3Il . 33_3=34s
OTBeT: Ha CTeneHb ¢ NoKazaTeneM 48, &

986. Ha kakyio HauGonblnyio crenedb gucna 7 aenntea 500! ?

987. Ha kaxylo HauGonsinyio ctenedb unicaa 13 geantes 000! ?

988. Hpy KaKOM MHUHUMAABHOM # YHCTo ! neautcd na 1 1'%?

989. CyuiecTByeT M TAKOE HATYpPaNbHOE #, YTO #! OKAHYHBAETCS POBHO 29 HyNAMH?
990. PaanoxuTe HA APOCThie MHOXMHTENH yucia: a) 301 6) 4(; ) 500

991, Hdenutcsa an 256! Ha (181)'5?

992*, Haiinute Bce HaTypanbHELE #, (IPH KOTOPRIX IpO0E TTI COKpaTUMa.

A PaccMoOTpHM IBa ¢yyas,

1} Iyetb uncno 1 — HEYeTHOE, Gonblee 1,

Toraa npods cokpaTuma Ha 2.

2) IycThb 7 yeTHO.

Ecau npu 310oM uncao n + 1 — nipocroe: # + 1 = p, Tae p — NpocToE, TO ApoBh HECO-
KpaTHMa.

Ecnu ke n+ 1 — cocraBuoe: n + | = g+ b, rae a v b — HaTypanbHeIE YHMCaA, OoaBLIME ],
TO Ip0o0bL COKpATHMA, HANlpUMeEp, Ha 4.

OTBET: BCE HEYETHEEE 1, GOMBIUNE 1, U BCE YeTHLIE 1 # p — |, Tae p — npocToe. A

993*, Ha kakyi» HanOoNbIUYIO CTENCHE YHCAA 3 TEAUTCA CYMMA
+21+31+.+ 0?2

22.5, 9-11
Jluteparypa: [23], [45], [60], [95].

3nech Mbl MO3HAKOMHMCA € 3aJ0A4YaAMH HA #4C0 deaumenel] HATYPATbHOTO YHCIA.

994. TpocToe YHCAO p HMeeT TOALKO ABa pa3THYHLIX eJuTels — | u p. A Korna na-
TYPANLHOES YUCAO UMeeT: a) 3; 6) 4; B) 5 paznuuHblx penuTencid? YKaxuTe Bee TAKHE Cay-

Yau,
s Toro 4uTo6H peniaTh MONOGHEIE 3AMAYH B GoMee CAOXKHBIX CYYasX, NONEIHO Bbl-
BECTH (POPMYITY YHCIA AeAHTENEH HATYPATBHOTO YHCA.
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995°. IokaxXHTe, YTO YHCIO BCEX PAITHYHBIX ASTHTENSH HATYPATBHOTO YHCAE
=p|“| -p;z -___-p;n
(s Py -.-» P, — PAITHYHEIE IPOCTIE YUCIA, &, &y, ..., &, — HATYPAIbHDIE) BHIMHUCIACTCH
1o copmye:
(@) = (o, + D{a, + 1)..{e, + 1)
(r — rpeyeckas GYKBa «Tay»).
A JoGoit penuTenb HATYPATLHOTO YHCIIA 2 UMEET BHIL
d=ph-ph. . ph,
rae 8, B,, ..., , — Henble HeOTPUHATENbHbIE YUCIA, HE IPEBOCXOAALIME COOTBETCTBEHHO
Yncen a,, oy, ..., @,. (Buacthoetn, ipu 8, = 8, =..= 3 =0 nony4aem neautens d = 1.)
MepeMeHHan p npUHnuMaeT ¢, + | 3HAYEHUI, TAK KAK TIOKA3ATENb CTENCHH §, MOXeT
NPUHUMATDL BCe Ledbe 3HaYeHHs oT 0 1o ¢, a YMCAO TAKMX 3HAYeHUH paBHO a, + 1.
AHANOTHYHO fepeMeHHble

pie, oy ey pB
TIPHHUMAIOT COOTBETCTBEHHO @, + 1, a, + 1, & + | 3HayeHnit. OTclona no NpaBuay Npons-
BedeHHA (CM., HanmpuMep, (18], § 6, 1. 6.2) qncno 3HAYEHHI NepeMeHHOH ¢ paBHO

(@, + @, + 1)...(a,+1). A

996. HaitauTe BCe caydYad, KOTAA HaTypaabHoe YHCAO UMeeT § pazTM4YHBIX ACIHTE-
aen.
& Ha ocHeBaHHM YTBEPXKASHUS 330344 995 (TIpH Tex xe 0003HAYEHUSX) MTOTY4acM:
(a,+ D, + 1)...(a,+1)=8
C Ipyroil CTOPCHR, HallAeM BCe PANTOXKEHWA YHCIA § B MPOU3BEIEHHH HATYPATBHLIX
YUCEN;
8=1-8=2:-4=2-2-2,
CoOTBeTCTBEHHO 3TOMY pasbepeM TPH CiIyyas.
1) B nepeoM ciayyae
a+l=1, a,+1=§,
otkvaaa, =0, a,= 7. Hckomoe Yncio @ ApHHUMAET BUA a = p’, rae p — npocToe.
2) Bo BrOopoM caydae
atl=2, a+1=4.
Toraa
— — —_ k)
a _ls a2_39 a_ppop

I
rae p, U p, — pasTuuHeIe NPOCTHIE YHCAR.
3) B tpetbeM caydae
a+1=2, a+1=2, a+1=2
ChenosaTte/ibHO,
a=a,=a;=1, a=ppyp,
rae p,, p, 4 p, — pasTudHeie MPOCTHE YHCAA.
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OtBet: @ = p’, Tae p — NpOCTOC; @ = p,p,, TIE p, H p, — PASTHYHBIC IPOCTHIE YHCAS;
a=pppy, TAE P, p, ¥ p, — PARIUYHBIE TPOCTHIC YHCTA. A

997. YKaxuTe Bce CAyYad, KOTrIa HaTypanbHoe Yucao uMeet: a) 10; 0) 12 pasnuuHbIx
JEeTUTeNcH.

998. Haiigute HATYPaNbHOE YHCIIO, €CTH OHO NSMUTCSA Ha O W 5 M uMeeT 14 pasnHyHBIX
OeuTeNnei.
£ 0003HaYHM HCKOMOE YHCAO Yepes
a =3 -5% -p;"lmpfn,
TAE Py Py .-\ P, — PAXNTHYHBIE TIPOCTHIE YHCAA (OTIHYHbIE OT 31 5), ¢, @, — HATYpansHbIe,
a,, a,, ..., @, — Lelble HeOTPULATEeNbHEIE.
o vcnopuio
(e, + IMa, + D, + 1)..(a, + 1) =14,
npuyeMa, = 2, a, = 1.
Ecnna, =2, 10 a, + 1= 3. Ho nockonbKy 14 Ha 3 He AeANTCH, TO 3TOT CAy4all HEBO3-
MOXEH,
[Tycts @, > 2. Toraa yxe npu @, = 3 nosny4yaem:
(@, ¥ N, + 1) =4a,+ 1) =8
CneaoBaTeNbHO, MPOU3BEACHHE
(o, D, + )...(a, + 1)
MOXET ObITh PABHLIM TOMBKO 1, HHAYE B TPOTHBHOM cAydae
(a, + Dia, + 1){a, + 1)...la, + 1} > 14,
Orcrona
a,=a,=.=qa =0,
T. €. YHCJIO & HE HMEET APYTHX MPOCTHIX AeAuTeneH, KpoMe 3 M 5. UMeem:
(a, + I}a,+ 1)=14.
Torna
a,+1=7, a,+1=2; a,=6, a,=1; a=3%-5=729-5=73645.
OrteeT: 3645. A

999, HaiiauTe HaATYpaibHOE UHCIO, €C/TM OHO AETHTCA HA 8 H 3 U UMeeT 15 paziuyHBIX
JeauteneH.

1000. Hekoropoe HaTYpANTEHOE YHUCIO UMEST TONBKO ABA MPOCTHIX AeaAUTens (B He-
KOTOPBIX CTeMeHAX), 4 ero KBaapaT UMeeT 35 paaTHYHEIX Aenutenci. CKonbKo pasiHdYHbIX
IeNuTeaAeH ¥ Kyba 31oro 4yHena?

2 TIyeTh UCXOOHOE YHCAO HMEST BUA,

=l .t
a= p| ! pz Z
roe 2 H 2y— pPazIHYHEIE NPOCTHIC YMCAA, a, H &, — HATYPANMBLHBIC. Toraa
2=l pla Y= gl p i
a _'p| ! Py L, a -8 ! Py %
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Tak kax a° uMeeT 35 pasnTMYHBIX JISIHTENIEN, TO
Qa, + 1)(2a, + 1) = 35.
OTciopa MoayaaemM:

2a,+1=5, 2a,*1=7, a,=2, a,=3.

ClegoBaTtefbHO,
7(a’) = Ga, + )(3a,+ 1)=7-10=70.
Ortser: 70. A

1001°, doxaxure, YTO HATYPAIBHOS YHC/IO HMEET HEYETHOE YHCITO PA3AHYHBIX JS/TH-
TeJCH TOTAa U TOJAEKO TOTAA, KOTAA OHO ABAAETCA KBAaAPATOM HaTypalbHOIO YHCAA,
A TlpuMeHHM yTeepXKIeHHe 3ada4ud 995 (npu Tex ke obo3HaucHuax). [ponzeeneHne

(@, + 1)@, + D)., +1)
HEeYeTHO TOrA4 H TOJIBKO TOrAa, KOTJA4 BCC ero MHOXMTEIH HEYETHRE, T. €. KOrJa BCE YHCIa

a,, &,, ...,&, YETHDI, T. €. KOTAA UCXORHOE YUCTIO
£

a :p:"'l -p?: ‘___’p".’r
eCTE KBAaNpaT HATYpabLHOTO YHCTTA. A

1002, HaiiguTe Bce HaTypaAbHBIE YMC/IA, KOTOPHE 3aKA0YeHb! Mexay 1000 1 2000 u
MMEIOT 25 pasnHyYHBIX ASTHTENCH,

1003, Onnoro mMateMatika cripocuiii: «CKonbKO BaM 1eT?» OH OTBETUI 3aMBICIOBA-
TO: «"[HCJ]O MOHX JIET UMECET HEYCTHOE YHCNO PA3SNHYHBIX uenme.neﬁ, a4 YMCITo 3ITUX JeTH-
Tenel Takxke UMeeT HedeTHOE YHCA0 PasTUYHAIX fAenuTeneii». Tak CKONbKO Xe eMy aeT?

4 Ha ocnosanuu yTeepxiaeHus 3anayu 1001 4yvcio ner MareMaTHKa OOIKHO GLITE
TOUYHLIM KBANpATOM. BeiHiieM Bee Takue YMCTa:

4,9, 16, 25, 36,49, 64, 81, 100, 121, 144, 169
{MATH Danblie, BHAHMO, HepeatbHo). ITofcyrTaeM YHCIO EAHTENEH KAXKIOTO U3 ITHX YH-
cesl, MONB3YACH YTBepXAcHNeM 3aga4yi 995, [TonyduM coOTBETCTBEHHO:
3,3,5,3,9,3,7,5,9, 3,15, 3.

Cpeln HHX, B CBOIO GUepEIE, HAMACM YMCIa, ABTSIONIMECS TOYHBIMY KBaapaTamu. Ta-
KOe YMCA0 0aAHO — 9. OHO BCTpEUAETCA B IBYX MECTAX, MOSTOMY M UHMCAQ JeT MaTeMAaTHKA
NPUHHUMAET ABa 3HAYEHMA, KOTOPBIE MOKHO HAHTH HA COOTBETCTBYIOILMX MECTaxX Neproi
CTPOKM.

Orteer: 36 wim 100. A

1004. JoxakuTe, 4TO €CJIM g U K — HATypanbHbIe YMcaa, TO YHCaa 7(a*) U k B3aUMHO
MpPOCTLI.

1005, JoxaxuTe, 9TO €CNHM HATYPANEHBIE YHCIA ¢ M b B3aHMHO MPOCTRI, TO
t(ab) = t(a)r(h).
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A Pasznoxnm yueaa a u b Ha IpOCTHE MHOXKHTETH:
a =p:3"| -p;:r -m-p:m’ h= t}’f' . qu qfn’
TA€ p\s Pys s By Gy @ys -os §, — DABNMYHBIE MPOCTHIE YHCAR, @ BCE NOKAATENM CTENCHU
HartypanbHeie. Toraa
{a)=(a, + I}a,+ 1})...{a_+ 1},
why=@, + DB, + 1.8, +1),
t(a)yr(b) = (a, + a, + )..(a, + D@, + DB, + 1.6 + 1)
C OpyTo# CTOPOHBI, NOMYYaeM:
ab=p-pfr. o pin-ghghre - gh,
OTCI0A2 T(ah) PABHO TOMY K& CAMOMY YHCITY:
tl@b)y=(a, + e, + .o, + DG + DG, + D)3 +1). A

1006*. JoKaxuTe, YTO €CH HATypalibHEE YHCTa @ W b He B3AMMHO NpOCTHl, TO
t{ah) < r{ayr(h).

22.6. 8-11

Cnycok ANTEpaTypel NO paccMaTpHBAEMOH 34¢Ch TEME HE MPHBOANTCA BBHAY €€ OT-
CYTCTBUA.

PacemoTpHM 3anadu HA CYMMY Hugp HATYPANbHOIQ YHCNaA, 3aIIMCAHHOTO B ACCATHHHOH
CHCTeMe CUMcnerHrs. BCnoMauM, UTo CyMMa Ludp YMena Y HAC BETPEYANach B MPH3IHAKEX
gennmocTi Ha 3, 9m 11,

1007, M3 HaTypanBHOro YHCIA BHYIM CYMMY €ro UM@p, a U3 NMOoNy4eHHOH pajHOCTH
BEIWIH CYMMY €€ 1tidp. Ecnu Tak NpoaoxaTh U Janbliie, KAKHM YHCIOM 3aKOHYATCH BhI-
qUCAEHWA?

£ PasHoCTh MeXy HaTypaJbHBIM YMCAOM M CYMMOH erc uMdp seaurcs Ha 9 (oM.
onopuHylo 3agaqy 120 u3 § 5), ¥ 2T0 CBOIHCTBO COXPAHAETCS HA KAXKAOM ILIATE MPOLIECCa Bbl-
gicaenud. Ho Takas pasHOCTL HEQTPHLIATEALHA M APH JaNbHEHILEM NPOACXKEHHH Bbl~
YHUCACHHH YMEHBLLARTCA, TIO3TOMY MOCASAHEE ee 3HAYEHUE — HYIb.

Oteetr: 0. A

1008, CywiecTByeT M TAKOE HATYPATLHOE YHCAO A, MPH KOTOPOM
n+ S(n) =125,

rae S(n} — cymma undp dHcna n?

A Yreno 1 MOXKeT GBITh TOALKO TPEXIHAYHBIM, IPHYEM [IEPBEas €ro undpa pasHa 1.
Tonoxum n = lab. Ionyyaem:

Tab+1+a+b=125 100+10a+b+1+a+b=125 Illa+2b6=24
MMocneauee ypaBHEHHE HMEET EAUHCTBEHHOE pelteHMe B uudpax: a=2, 5= 1.
OTBeT: CYLUECTBYET M EAUHCTREHHO — 121, A
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1009, CyluecTByeT M TaKOE HATYPATLHOE YMCAO 7, NPH KOTOPOM
n + 5(n) = 20007

1010. HaitouTe BCe Tpex3HaYHbE UMCTa, AenslIMecd Ha 13, ecnM cyMMa HX Ludp ae-
anted Ha 13,

1011. Joxaxure, 4TO €CJIH M3 TPEXIHAYHOIO YKHCNA, ¥ KOTOPOro nepsas uudpa 6o1b-
1€ TpeThel, BEYECTb YHCIIO, 3AMTHCAHHOE TeMH Ke undpamu, HO B 0OPaTHOM MOPAAKe, TO
MOAYYHTCA YUCTO, CYMMa UM$p KOTOpPOTo paBHa 18,

1012, CywecTByloT JIH IB& NMOCAEIOBATENEHEX HATYPANBHEIX YHCAA, ¥ KAXAOTO U3
KOTOPBIX CyMMa LRGP JenUuTcs Ha 3?

1013. HafinuTe nBa HAMMEHBIIWX TIOCAEI0BATENbHEIX HATYPANbHEIX YMCAA, ¥ KAXKI0~
T'0 K3 KOTOPBIX CyMMA LGP ASTHTCH HA 7.

£ QUEBHOHO, 3TO BO3MOXKHO TONLKO [IPH «TIEPECKAKMBAHUUW» YEPE3 IEBATKY.

0B603HaYUM MEHBILEE U3 HCKOMBIX YHCE]T Yepes

x=abc.. ki99..9
(# OEBATOK), rae nudpa ! MeHbue 9. Toraa
x+1=abe.k(I+ 1)00...0

(n HyAeit),

INMe ycnoeuio Kaxaas U3 CyMM LRGP

atb+e+. . +hk+I+9 a+tb+te+. . +hk+{(+1])
JENUTCA HA 7. 3HAYMT, U PA3HOCTD 3THX CYMM IEJINTCS Ha 7:
On— 17,

MHUHUMANBHOE 3HaUYECHHE A, KOTOPOS YAOBASTBOPSET MOCAEIHEMY COOTHOWIEHHID, —
n =4, Toraa 9n = 36.

B kayecTse uMcna agbe...ki HYAHO B3SITh OAHOZHAYHOE YMCAO, CyMMa KoToporo ¢ 36
AennTes Ha 7. O4eBHOHO, 3T OAHO3HAYHOE YHCNO 6. ChemoBaTeNbHO,

x=69999, x+1="70000.

Orteet: 69999, 70000. A

1014. HatinnTe AB2 HAMMECHBLUMX TTOCACACBATEIBHBIX HATYPATBHBIX YHCAA, ¥ KaXKIO-
ro U3 KOTOPRIX cyMMa Ludp nemurest Ha 11.

1015%, Haiinnte TpexsHauHOe YHCIO, eCAK ero NMpPon3BeAcHne HA & ABMSIETCH TPeX-
3HAYHBIM YHCAOM ¢ TO# Xe cyMMO#H undp. YkaxkuTe Bee TAKHE pellieHUs.
A OBO3HAYNM UCKOMOE YHCAO Yepe3 abe, HOBOE YHCAO — depe3 kim.
Toraa
abc- 6= kim,
rae 1o ycnoBHIO
atbhtce=k+i+m
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OTciona BUIHO, 4TO gbe < 166, TaK KaK yXe Ipon3beacHue 167 - 6 = 1002.

Yucno klm genutes Ha 3, T. €. NO NPU3HAKY ASTUMOCTH Ha 3 cymma k + / + m aenurcs
Ha 3. CnenoBaTelsHO, CyMMa @ + & + ¢ AenuTest Ha 3, T. . uncao abe aenvres Ha 3. Ho B
ITOM cay4dae uucno kim nenvtes yxe Ha 9. Torna

(k+1+m9, (a+b+0)9, abc9.
Haiinem Bce 3HaYeHMS YHcna abe = m‘, MOMHS, YTO OHO He MpeBoCcXoauT 166:
108, 117, 126, 135, 144, 153, 162.
Yucno kim B 6 pa3 DoJIBIIE, MO3TOMY OHO ITPHHHMACT COOTBETCTBEHHO 3HAYCHH,
648, 702, 756, 810, 864, 918, 972.

Tenepk cpaBHUM CYMMEI 1M P YHCEN MEPBOH CTPOKKA ¢ CYMMaMU HMbp COOTBETCTRY-
IOIMX YMCEN HIKHeH cTpokH. Koraa onm pasHel? Toabko B ABYX cayyasx: koraaabe = 117
v Koraa abc = 1335,

Ortger: 117, 135. A

1016*. CymmMa LMGpp HaTYpPaTbHOTO YUCTTa X PABHA ¥, & CYMMa L¢P YMCAA ¥ paBHa zZ.
Haiigute Bce uucna x, ecmu x + y + 2 = 90.

1017*. TokaxuTe, 4TO CyMMa 1H(pP BCEX YHCE
1,2,3,..,999..9

{(n A¢BATOK) paBHa %9!: - 107,

£ CymMa undp OBYX HaTypanbHBIX vucen a W 99...9 — a (» nepaATOK), rae a < 99...9,

pasHa 9x. B yactHocTu, cymma undp aucen 1 v 99...98 (1 — | nepaTox) paBHa
1+9+9+,.+9+8=9n

CymMma undp uncen 2 1 99...97 — takke 94, 11 1 99...988 (n — 2 2eBATOK) — TOKC O M T. A
{IIpH 2TOM CYLIECTBEHHO, YTO MPH CAOXKEHUH Yncen a 1 99...9 — g He NPEeBOCXONUT «Iepe-
CKaKMBaHHA» Yepes AEBATKY. }

Ha yuactke ot I A0 99...98 (n — 1 AeBATOK) YHCla pa3OUBAIOTCH Ha Maph: IEPBOE — C
NocAegHHM, BTOPOEe — ¢ NPEANOCAeAHMM U T. A. TAK, YTO CyMMa Lmpp ABYX YHceN Kaxnoi
napel pasHa 9x. [NogcuntaeM KoaH4ecTBO TakMX nap. OHO paBHO

399..98=2(10" 2 = 210"~ 1.
Kpose Toro, ecTh eme uneno 99...9 (1 aeBsiTok), y KOTOPOIro cyMma 1ndp Takke paBHA
9xn. CneposatebHO, 0011AS CyMMa LMGP BCEX YMCEI paBHa

1 1
T . "
9n((—210 -+ ——29n 107, A
1018, Bce narypansubie unena ot 1 ao 1000000 spinvcaHbl noaps:

12345678910111213...1000000.
Yemy paBHa cyMMa NHGDP 3TOTO MHOTO3HAMHOTO YUCTa?

1019*, [IBy3HauHOE YHCIIO X MMEET CYMMY UH(P @, 2 YHCIa x° 1 X° — COOTBETCTBEHHO
CYMMBEI UMdp a’ ¥ &°. HailiuTe Bee Takue YMena X.
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22.7. 9-11
Jintepatypa: [35], [83].

JadiMemes 3anauaMu Ha nocaedosamensiocmu ¢ ueanmu waenamiu. Tlpu stom Gynem
PACCMaTPVBATD [ABHEIM 06pa30oM TEOPETHKO-YHKCIOBEIE CBOWCTBA TAKWX NOC/IEA0BATENb-
HOCTEH.

INono6HElE 3a0a4K VXe BCTpeuanuek B KHHTe [18] (eM. § 7, 3anaum 215-219).

1020. Y3 mocnaefoBaTeNbHOCTH BCEX APOCTHIX YHCE NOCTPOSHL! ABE APYTHE NOCIea0-
BaTENbHOCTH:
3=2+3, §=3+3, 12=5+17, 14=7+11,..:
6=2-3, 15=3-5, 35=5-7, T7=7-11,
B nepeom cayyae ABa AOCIEAOBATENBHBIX NPOCTHIX YMCAa CKNAABIBAKITCH, BO BTOPOM
nepeMHOKATCA. MOXeT K Kakoi-1100 WieH nepeoi TMOC/EAOBATENPHOCTH PABHATHCS
HEeKOTOPOMY YIeHY BTOPOH MOCcAea0BaTeNbHOCTH?

1021. Beinvmem uudpe o1 0 1o 9 noapsa; ¢, 1, 2, 3, ..., 9 H paccMOTPHM MOCACAOBA-

TENBHOCTE CYMM JBYX COCEIHMX LIMDP:
1:3;5,7,9;,11; 13; 15; 17.

B 3T0ii NocnenoBaTeALHOCTH KAXKABIH YWieH, HAYMHAS CO BTOPOTO, G0AbLLIE Npeabiay-
wero Ha 2. Pacnonoxute uudpnl 0, 1, 2, ..., 9 Tak, ytoHel B HOBOI 0Opa3opasuieiics no-
CNEIOBATENBHOCTH CYMM JIBYX COCEAHMX LWGDD KaXbli WieH, HAUYMHAN ¢O BTOPOTQ, Obl
Dosblie npeapAyero Ha 1.

2 OB03HaUMM UCKOMYIO TTOCHSA0BATENBHOCTL Uuchp uepes

a;a, ;.. a,,
Torna HOBasi TOCNeNOBATENBHOCTD MOMAPHEIX CYMM
ata; ata; ata; ata;. a,tag
€CTh apHdMeTHYECKAS NMPOrPECCHA C PasHOCTEIO, PABHON 1.
CyMMa WIEHOB MepBOHAYANBHON NOCNEAOBATENBHOCTH UMD paBHa

1+9
0+l+2+...+9=—2—9=45,

CNeI0BaTENbHO, H CYMMA WISHOB HOBOM NnocaeaoBaTebHOCTH 1iKtp paBHa 45.
BrIpazuM cyMmy § WIEHOB HOBOH MOCNEA0BATENBHOCTH CYMM BYMS Criocobamu.
Bo-nepBLX, cIeayIONIHM 00pasoM:

S={a, +a)+(a,*a)+(a,+a)+.+g,+a,)=
=(g, ta,*a,+t. ta )+ ta +...+09)=
=45+ @5—-a,—ay)=90—-aq,
Bo-BTOpEIX, NONB3VICH hOpMynoH cyMMbl n YIeHOB apmpme’mqecxoﬂ Mnporpeccuu:

5 = |+d(fr—l)
2

224



3neck d =1, =9, a ponk nepsore wieHa nporpeccuu urpaet 4, + a,. [foayvaem:
Ma +a)+38
= ! Q= .
§= 5 9=(a,+ta,+4)9
Tenephb MpupaBHASM ABa BRIpaKeHHUA WA S
0—a —a,=(a+a,+4) 9
Otciona cymMa a, + g, aenutcsa Ha 9, T. . oHa pasHa 9. Toraa
90-9=(a +a,+4)-9, 9=q +a,+4, a +a,=3

Hrak, cymma a, + a, paBHa 5. Ho 5Ta cyMma AIBJTsleTc HAUMeEHbIN e U3 BCEX AO-
napHEIX CYMM, 3HAYMT, OAHO M3 YKCEN 4, U 4, PABHO Hymio. PaccMoTpim 84 ciyyas.

1) Myctba, = 0.

Torna

a,=35,a,= | (Tak KaK cymMa g, + 4, Ha | GoJibille CyMMmbl @, + a, = 3),

e,=6,0,=2,0,=7,a,=3,a,=8,a,=4,a,=9.

ITony4yaeM nocnefoBaTeAEHOCTE NHp:

(0;5,1;6;2:7:3;,8;4;9.
2) Ityctb a, = 0.
Tem xe cnocoboM HAXOAWM NOCAe0BATETEHOCTD.
5.0:6;1;7,2:8,3,9: 4,

(ITonpobyiiTe elle CaMOCTOATENBHO pa3obpaTh cydai, Koraa, cKaxem, a, = 1,a, = 4.)

Omeer: 0;5; 1;6; 2,7, 3; 8,4, 9unmn 5;0,6: 1,7, 2; 8, 3,9:4. A

1022. [daHa nocAeaoBaTeNbHOCTD;

1;1;2;3;7,22; ...,

¥ KOTOPOU MepBhIi U BTOPOH YNEHB PABHE |, 8 KaxXaui cIeayomni, Ha4HHaA ¢ TPEThe-
ro, NpOU3BEACHHIO ABYX NMPeALITVIIIHX YISHOB, CA0KeHHOMY ¢ 1, JloKaXuTe, YTO HH OIHH
wieH 3ToH nocaeaoBaTebHOCTH HE Ae/IHTCH Ha 4.

A B 310l nocneqoBaTeNbHOCTH TOCAE KaXIBIX ABYX HEYETHBIX YWICHOB MOET OAMH
ueTHbIH. PAaccMOTPUM NATE JIOGBIX NOCACAOBATEBHBIX YICHOB

a, b d, e,
TAKHMX, YTO MHCIA b H e — YeTHHE, A ukchna a, ¢ U d — HeueTHbie. [To onpencieHuio Mo-
CAeaoBaTeALHOCTH NOAYYAEM:
e=cd+1=(ab+ bc+ 1)+ 1=abc+blatcr+2
3neck caaraemoe ab’c AeAUTCA Ha 4, cnaraemoe b{a + ¢} — Toxe, a 2 Ha 4 He gAenuTeR,
NO3TOMY W BCA CYMMa, T. €, UMCHO ¢, HA 4 He IennTCH. A

1023, TocneaopaTeNbHOCTD (@ ) 3a0aHa COOTHOLIEHHUAMH:
=3, a,=na_ +(-1) (n>1).
Hoxaxute, 4T0 npy 1oboM #, GoNbILeM 1, @, nennuted Han — 1.
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1024. CyluectBYIOT W ¥ NOCIEI0BATENBHOCTH ¢ OOLIUM YNEHOM
a, = Yo+ 2)(n+ 4)(n + 6)
YN EHBI, ABNAIOINECS HATYPATLHBIMH YHCaMn?

PaccMOTpHM [Py 3a1a4 Ha MOCNen0BaTeNbHOCTE (PHOOHAYYH.,
Hocredoeameavnocmero Quborauny HAIBIBAETCH NOCNSAOBATENLHOCTh, IBA TEPBHIX
WwieHa KOTOpOii paBHb 1, 2 Kaxabli cneaylolnii, HAUMHas ¢ TPEThETO, PABEH CyMME JBYX
npeabayIuX:
a=1, a=1, a=a  t+a (n>2).

2 [ n—1 n—12
[MepBLie €€ WieHB TAKOBBIL:
P:1:2:3;5,8;13;21; 34; 55; ...
BTY MoCAe00BaTENbHOCTE BB MTANBAHCKMI MateMaTHK Ji. @uboHayuyy (1 180—1240),
OHa WHpoKo NpuMensiercs B Teoprnu uncen. [MocneaopatenbHocTh GPHOOHAYYH YITOMH-
HaeTcA B KHHTE [18] {cM. pelieHnd 3ama4y 12 u 124),

1025. Jokaxure, 4TO ufeH NOCIeAoBaTeIbHOCTH (PUGOHATIN ABTASTCA YETHEIM TOT-
A3 Y TOJIBKQ TOTAA, KOrIa €ro HOMED ASAUTCH Ha 3,

A PaccMOTpUM OCTaTKH OT Ae/IeHHA WIEHOB MOC/IENOBATENBHOCTH Ha 2. Jlna aByx
NEPBLIX WICHOB OHU PaBHHL 1, A5t TpeThero — (1, Ans YETBEPTOro W MATOro — cHOBa 1, and
wectoro — 0 U T. a. OcTatku oBpasyloT cienyomylo Nocnea0BaTeNbHOCTh:

| S I T A T 1 A B 1 S

HdenuMOoCTh WAK HeaeAMMOCTh HA 2 CYMMH JIBYX COCEMHMX WIEHOR IOCNSA0BaTENb-
HOCTH PUOOHAYYH CBOANUTCS K AETHMOCTH Ha 2 CyMMBL HX 0CTaTKOB. Tak KaK 34eCk IEpH-
OIHYECKH NMoBTOpAETCS TpyTing I, 1, 0, To sicHO, uTo Ha 2 AeNATCA TS M TONBKO T¢ WIeHK
NocAeIoBaTe/IbHOCTH PHOOHAMYH, HOMED KOTOPHX IC/IHTCA Ha 3. &

1026. Haiiaute HoMepa Beex WIeHOB NocaeAoBaTebHoCcTH PuloHauuK, KoTophie fe-
JATCA Ha 3.

A BblYnCneHnst MoKa3bIBaloT, YTO Ha 3 AMATCH WIeHB! MOCREI0BATENLHOCTH ¢ HOME-
pamu 4, 8 u 12. TTo-BUAHMOMY, TaK BYAET BCeTAa, ECIH HOMep YWieHa nefIHTCA Ha 4.

Jnist foKasaTenbeTBa 3TOM MMITOTE3H COCTABUM MOCEA0BATENLHOCTD OCTATKOR OT ne-
NeHUH YNEHOB AAHHOM NOCAENOBATENBHOCTH Ha 3:

L2022 10:151:2,0: 2,2 1; 0 .,
A 31eCh NepHOAHYMECKH TTOBTOPAECTCA TPYTINa U3 § 6CTAaTKOB:
1;1;2,0;2;,2; 1;0.

[ToBTOpEHKNE CBA3AHO C TEM, UTO NPH cNoXeHHW | + 2 unu 2 + | cyMma 3 3aMeHseTe
Hal,acymMmma2+2=4 —Hal (BcRAsM cTeM, uyT0 4 =3+ I).

OTBeT; BCE HATYPANBLHEIC MHCAA, ISAIHECa Ha 4. &

1027. JdokaxuTe, 4TO YaeH nocaeaosarenbuocTH GUGoHauun aenutest Ha 4 TorAa U
TOJIBKO TOTAA, KOTIA €70 HOMED JAENHMTCH Ha 6.
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1028. HaitoHTe HOMepa Bcex WIEHOB MocAed0BaTeNbHOCTH PHOOHAYH, KOTOPBIE AC-
JNATCA HaA 5.

1029, Hoxkaxure, 4TO ABa NOOEIX COCEAHHX WieHa NocneaopaTenbHocTH PHboHaYYHN
B3aUMHO MPOCTHL.

1030. PaccMoTpHM NOCAEAOBATENLHOCTE
2;6;30; 210, ...,
B KOTOPOI Mo0oii #- i WieH paBeH NPOU3BEICHHIO # IEPBLIX NpocTRIX Yncen. Haraure apa
4IeHA NOCAEAOBATENLHOCTH, Pa3HOCTE KOTOpEIX paBHa 30000,

1031%, Jokaxure, uto mobas GeckoHewHas apudMETHYECKast TIPOIPECCHs, COCTaB-
NeHHast M3 HATYPAIBHEIX YUCENT, COAEDXHT BeCKOHEUHYIO FeOMETPHIECKYI) POTPECCHIO.
A Tlyets @ — noboil WieH apudMeTHUeCKOoH nporpeccuu, d — ee pa3HocTh. Torna yncno
atad=a(l +d)
TAKKE ABMAETCA WICHOM 3TOH MPCrpeccHy, NOCKOAEKY #-it WieH apudMeTHYeCcKoH npo-
rpeccHy BeUHCAAeTca o hopMyJie
a=a tdnr-1).
TTonyannoce, 4TQ MpOTpeccHs BMECTE C KAXKIBIM @ COOECPXKUT K wieH afl + d), a crie-
JOBATENIBHO, W WISHBI
all +d(1+d)y=a(l +d)?, a(l +d),..,a(l +d)" (neN).

Ho 311 nocaeaHue wieHbl 006pasyioT GecKoHeUHYI0 reoMeTPUYECKYIO NPOIPEccHio. &

1032*, ¥ uncnoBeIx NOCNEAOBaTENEHOCTel (a,) U (B,) Kaxablii YieH, Ha4nHas ¢ Tpe-
TBETO, PABEH CYMME MBYX MPEALLAYLINX, TIPHYEM
a=1a=2,b=2,b,=1
HaitnuTe Bce uucaa, KOTOpbIe BCTPEURIOTCS KAK B MEPBCH, TAK W BO BTOPOI NoCAea0-
BATENMLHOCTH.

B cneayioiteMm 1 ABYX NOCACIHMX TTYHKTAX MB PACCMOTPHM WM COBCEM KOPOTKHE Ce-
PHH B ABE-TPH 33A34H, WIW OAHHOUYHEIE 3ak34H.

22.8. 5-7

Jlnrepatypa: [33], [36%), [39%], [41], [42], [43°), [48], [52], [57], [61}, [62], [78],
[101°].

1033. Kakoii undpoii OKaHYHBRETCH NMPOH3IBEICHHE MIO0BIX MATH NOCASI0BATENBHBIX
HaTypanbHBX YHCEN?

1034. HpousseacHHE HECKOMBKHX NOCNCACBATEIEHBIX HEYETHBIX HATYPANBHBIX M-
cen oKaHuMBaeTCd UMppoi 7. CKOJIBKO B 3TOM NPOHU3BENEHHH MHOKMTENCH?
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1035, Kons nepeexan B NATUITAXHBIN J0M, ¥ KOTOPOTO NepBLIi U BTOPOH 3TaXH BO
BTOPOM M TPeTheM NOIbe3IaX 33HATHLE Mo MaraswH. Ha kaxaoi necTHUUHOM ruiolanke 4
kpapTuphl. HoMep keapTupst Konn — 37. Ha kakoM staxe xuget Koasn?

1036. Baont cTOpOH KBaApaTHOM TUTOILANKK Yeped Kaxable 2 M YCTAHOBNEHBI CTOI-
Uk, Baone onHol cTOpOHH yYeTaHOBAEHO 36 cTonbukob. Kakop repumeTp rnomanku?
CKONBKO CTONGHKOB YCTAHOBJAEHO BOKPYT BCel MUO1HARKH?

1037. LUudpa necaTkop vy ABYIHAYHOrO YKCAA B JBA pasa MeHbile Ludpbl eMMHMLL.
Ecnu 31U tMdpH MepecTaBUTE, TO MOAYYHMTC YHCNO, GoMbilee MepBOHAYANBHOIO Ha 36,
HafiauTe 310 "KCIO.

1038. W3 kHuru peinan ee Kycok. [eppas cTpaHMLa Kycka UMeeT HoMep 163, a HoMep
nocaegHelt COCTOUT H3 TEX XKe LGP, HO 3aNHCAHHBIX B IPYTOM Nopsiake. CKONbLKO THCTOB
BRIMANO U3 KHUTH?

A Tlocneanss cTpaHWLIA KyCKa MMeeT HoMep 316, Tak Kak OH AOMKEH OKaHYHMBATHCH
qeTHoH 1ubpon. Terneps HaxOaMM MHUC/IO CTPAHML, 3 3aTEM W YMCIO JTHCTOB KYCKA;

316 -162=154, 154:2=717.
Oteer: 77. A

1039, YyeHNKH ceasMoro Kiaacca nonydid 217 yueGHMKoOR, KaxkAbi monyuyun ogu-
HaKOBOE KOAMYECTBO KHHUI. CKONMBKO GO CEMUKIACCHUKOR, H CKOMLKO yueBGHMKOB 1Mo~
JYUHA KaXIBH 13 HUX?

1040. Ckonbxo CVILIECTBYET HATYPANRHBIX YHCEI, HE MPEeBOCXoasamnx: a) 100; 6) 1000,
B 3aMHCH KOTOPLIX MMEETCH 10 MeHbIlieii Mepe oaHa Tpoiika?

1041. B cTro3HayHOM YHCHE
12345678901234567890...1234567890
BLIYEPKHYAH BCE UHQMPH, CTOALLWE Ha HEYETHEIX MeCTax. B MoAyyeHHOM MATHAECATHI-

H3YHOM YUCJI¢ BHOBE BHIMEPKHYIH BCe LUNAPBI Ha HeYeTHRX MeCTax. BevepKMBaHKe npo-
AQJIKAETCA A0 TEX MOP, TTOKA He 0CTaHETCA onHa uMdpa. Kakas 3o undpa?

1042. CymecTByeT AM HATYpPATBHOEC MMCIO, TPOM3BCICHHME LHGP KOTOPOTO PaBHO
15607
A Pasnoxum ancao 1560 Ha NpocThie MHOXHTENN:
1560=2%-3-5-13.
Yuceno 13 He apnsgeTes uugpoil, MO3ITOMY TaKOTC HATYPAABHOTO YMC/IA HE CyLIe-
CTBYET.
OTBeT: He cyllecTBYeT. A

1043, CocTaBneHH BCe BOSMOXHBIE CYMMBI 3 [1ap ABY3HAYHBIX YHcen. CKONbKO Cpe-
DI STHX CYMM [BY3HA4HLIX YHCEN M CKONBKO TpeX3HAYHBIX?
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1044. B cniopTUBHOM Mpa3aAHHKE YYACTBYIOT yHeHIKH ABYX WKoA. [IpasaHUK cOCTOUT
13 COPEBHOBAHUWIN B HECKOIBKHMX BHAAX cIopTa. 3a nobeny B cOpeBHOBAHHH KOMAaHAA MO~
JIYYAET 3 ouka, 33 HUULIO — 2 puKa, 32 nopaxenue — 1 ouko. C KAKHM CUETOM MOENU H ¢
KaKHM HE MOTJIH 32aKOHYMTBECA COPEBHOBAHHA:

2117, 22:18, 18:17, 19:13?

1045. Yachl 66107 N0 OAHOMY pa3dy KAXABIE M0N4aca H KKK 4a¢c — YHCHO Yacos.
Yrpom yack nycrunu. Caenas 37 ynapos, 0HH OCTaHOBWANCKL. B KoTopom dacy 3To Apo-
H30uo?

1046. 21 mwapuK MOXHO CIOXKHTh B BHAE PABHOCTOPOHHETD TPEYyro1bHHKA:
21=1+2+3+4+5+6,

HO HEeNb3sl CIOXHUTE B BHAE KBanparta. M3 Kakoro KOJMHYECTBa ILAPHKOB, He MPEBOCXOAS-
11ero 50, MOXHO CIOXHTE KAK PaBHOCTOPOHHMH TPEYTOMBHHUK, TAK U KBaIpat?

1047. Ha onHo¥# TpaMBaifHOM! JHHHH TPaMBaH OTIIPABISAKTCA PETYIADHO Kaxiaeie 10
MHHYT. TpaMBail NPOXOANT MTHWHHWIO U3 OJHOTO KOHLIA B ADYINOi 3a ofuH vyac. [laccaxup
CAAMTCs B BaroH TpamMBasA Ha OIHOH KOHEYHOH QCTAHOBKE W €4eT A0 APYroM KOHEYHOH
OCTAHOBKH, Tlo MOpOre OH CYMTAET BCTPEYHBLIE TPaMBad TOro e mapuipyra. CKOTBKO
TPAMBACE OH HACUUTACT?

1048. Yto Oonbile H HA CKONLKO: CYMMa BCeX YETHEIX TBY3HAYHEIX YHCEN HIH CYMMa
BCEX HEYETHEIX ABY3HAUHBIX Yyncen?

A CHavana noacyuTaeM KOAMUYECTBO BCEX ABY3HAYHBIX yHceN. OAHO3HARYHEIX U ABY~
3HAYHBIX YKcen Bcero 99 — ot 1 no 99. M3 Hux oaHo3zHayHbIX YHcen 9, CleaoBaTeabHO,
KONMHYeCTBO ABY3HAYHBIX YHcen pasHo 99 — 9 =90,

H3 90 aBy3HAYHBIX YACEN 45 YeTHBIX W 45 HeyeTHBIX. Pa3zobreM BCe ABY3IHAYHBIE UKCTa
Ha NapeL

10wll, 12113, 14uls, ..., 98u99

B xaxnoti nape HeueTHoe uueno Goneuie yeTHoro Ha 1. Ho tak Kak Takux nap 45, 1o eyM-
Ma BCEX HEeUETHBIX ABYIHAYHBIX YHCE GO/bIIE CYMMBI BCEX YETHBIX IBY3HAUHBIX YHCEN Ha 45.
OTtBeT: BTOpaa cyMMa Donbiue Ha 45. A

1049, HaiinuTe Bce Takue HaTypaibible UHCIa X, HE MpeBocxosawne 00, npu Koro-
PBIX UMCN2 X M X + | UMEIOT HeYeTHYIO CYMMY 1THQp.

1050. HekoTopoe HaTypanbHOE YHCIIO BO3BENU B KBaapart. [NonyyeHHoe TpexaHavyHoe
YOO 3aMHCaNH B o0paTHOM NOpAIKe, MOJYIHAM npoctoe uncno. HallnuTe Bee Takue me-
XOOHBIE YHCTIA,

1051. Tlpou3BedeH#e ABYX HATYPAJIbHLIX YMCET — TPEX3HAYHOE YHCIO, 3ATTHCHIBAID-
HICECH OJMHAKOBBIMU UMMhPaMH, a CYMMa — ABY3HAYHOE YMC/0, 3AMUCBIBAIOMICECH OLH-
HakoBLIMH Ludpamn. Haiinvre Bce Takve napel Yncen.
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1052. B Tpex kyukax HaxomauTca no 22, 14 v 12 koddet. Kak ¢ noMouisio Tpex nepe-
KNaIbIBaHWH YPRBHATE YHCIO KOHDET BO BCEX KYYKaX, COBMIONass PU 3TOM YCJAOBHE: U3
OOHOM KYYKH B JIOOVIO IPYTYIO NEPEKIAIb BATh THIUb CTONBKC KOHQET, CKOITEKO HX B 3TOH
IpYTOH KydKe UMeeTcs?

1053. Tiponasmumua npoaaBana siila. OMHOMY MOKYNATETIO OHA MPOAATA TIOAOBUHY
BCEX UMEBLLIHXCA ¥ HEE NI W EIUE NQM-AALIA, BTOPOMY — NOJOBUHY OCTATKA W E1LE TION-
siila, TPETEEMY — ITONOBHHY HOBOTO OCTaTKa W €IUE NOM-SHIIA, YETBEPTOMY — MOJOBHHY
MOCAEAHEro OCTaTKa M eIlte no-giiua. ITocne 3Toro Aul y Hee He 0CTaa0Ch, CKOTBKO AWIL
OBLIO ¥ Hee NepBoHAYATBHO?

A\ byfeM pemarth 3a%a4y ¢ K O H 1 a.

IMocae TpeThero NOKYNaTeNs y NPOAaBIIHLB OCTAIOCE OAHO ANHLIO.
IMocne sTopore — 2+ 1 + 1 = 3. [TpoBepuM: oHA NpOAANa TPETHEMY NCKYIIATENKD MOJJOBUHY
MpeaBTYIIETO OCTATKA U elle noj-siiug, 1.e. 3/2 + 1/2 =2, a octanocb y Hee 3 —2=1
aimo. IMocne neproro noKymarens y npoaasua octaiock 2 * 3 + 1 = 7 gun. (ITposepere!}
Hakoneu, BHayane y Hee 6pL10 2 - 7 + 1 = 15 aui.

OrtieT: 15. A

1054. Mara3uH npoAan napTHio TKAHK B TEYEHUE YETHIpeX OHel. B mepBLIi 1eHb OBLTO
npoaado 1/3 Bcero Kycka M elle & M, BO BTOpOH — 1/4 ocTaTKa H ewe 9 M, B TpeTHiH —
1/5 HOBOTO OCTATKA W elie 12 M, B MeTBEpTHIH — 1/6 NMoOCAeIHErO OCTaTKa M OCTANLHLIE
20 M. CKONBKO METPOB TKaHH OBIUIO BO BCEH NIapTHH?

1055, YeTHpex3HauHOE YHCIO 3anMcaHo uvgpamn 0, 1, 2 n 3. Ecnv K yueTepeH-
Hoit nepsoit undipe yucaa MpUbaBHTL BTOPYIO, K YIETBEPEHHON cyMMe ITPUBABUTE TPETHIO
LHDPY, 3Ty CYMMY YMHOXKMTh Ha 4 ¥ nprOABHTL K MIPOU3BEASHHIO YETBEPTYIO LUDDPY, TO
nonyuntea 177. Haiinure 3T0 wkcno.

22.9. 7-9
Tlureparypa: [3), [17], {22], [29], [36], [44], [48], [52], [61], [62], [64], [78"], [101].

1056. HartypaneHele uHcaax M x + | HMEIOT YeTHBIE CyMMEL Lingp. Halinure sece Takue
YKcaa X cpead NEPBOM THCAYH HATYPaTbHBIX YHCEN,

1057, HanuiMTe aBa NATU3HAYHBIX YHCAA, MCTIONB30BAB Bee 10 uMgp Tak, vTobbl
PA3HOCTL MEX Ty HumMM ObLia: a) HauGonbuesi; 6) HaHMeHbLUEeH.

1058. OHO YeTHPEX3HAYHOE YHCIO COCTABAEHO M3 MOCNCAOBATEIbHEIX UH(ppP, Hay-
IHHX B HOPAAKE BO3PACTAHMA, BTOPOE — U3 TeX X& LH(p, HO MAYLIMX B MTOPAIKE yObIBa-
HUf, TPEThE YEThIPEX3HAYHOE YHCIO 3aMUCHIBAETCA TEMH Xe uMdpamu. Haltante nepsoe
YUCNO, ECIH CYMMA BCEX TPEX YHCEN paBHa 14364,

2 PaccMOTpHM HECKOABKO CITYYaEB.

1) [MyeTh uexoaHoe yucno pagHo 1234, Torna HYXKHO BOCCTRHOBHTD 3aMUCE:
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1234
+4321
abed
14364,
tae a, b, ¢, d — 310 18 XKe undpe 1, 2, 3, 4, HO PACNONOKEHHBIE B MHOM MOPAIKE.
OueBraHO, 30eCh PSUICHUIH HET.
2} lycte nepeoe unclio pasHo 2345, Tem ke cnocoGoM YCTAHABAMBAEM, UTO M B 3TOM
clAydae peliéHUi HeT.
3) Nycte nepeoe yncao pasHo 3456. [Moayuaem:

3456

+ 6543
abcd
14364,

Orcrona
abed = 14364 — (3456 + 6543) = 4365.

Tak kak 4Kc/I0 4365 3aMUCHBAETCA TeMM Xe LUBPaMu, YTO U Ba APYIKX CAAragMblx,
TO 30€Ch pPeLEHHE eCTh.

4} INycTe neppoe YHCAO paBHO 4567, 5678 wnu 6789, AHANOTHYHBIM NYTEM BBISCHAEM,
YTO HH B OAHOM M3 3THX TPeX CYYAEB PELUIeHUIH HET.

OteeT: 3456. A

1059. Cymma IBYX HaTypanbHbIX dKcen pasHa 1465. Ecau k nepBoMy H3 HHX TIPHMTIH-
catb cnpapa Hudipy 5, a y BTOPOro 3aUepKHYTh MOCACAHIO HHDPY, TO NOAYYATCH PaBHLIC
uncna. Haigure 5TH yucna.

1060. KakMx HaTypaltbHBIX Yyucen B Iipeaenax ot 1 ao 10000 Gonbiue: gensmuxes Ha 7,
HO HE AeIALIHXCA Ha 11, WIH AemAMXca Ha 11, HO He AensSIHXCS Ha 77

& CHavana noAcuMTaeM KOJWYeCTBO HAaTypaibHLIX YKcen oT 1 ao 10000, teaswmuxcs
Ha 7, @ TARKOKe KOTHYECTBO HATYPATbHBIX YUHCER B TeX Ke rpaHullax, nenawmxes Ha 11, [Mep-
BbIC H3 HHX 00Pa3yloT MHOXECTBO

7, 14=7-2; 21=7-3; ..; 7-1428
(1428 noayunnocs kak YactHoe oT gejeHua 10000 Ha 7 ¢ 0CTAaTKOM), 4 3HAYMT, KONHYECTBO
Takux Yucen paBHo 1428, Bropeie 00pa3yioT MHOXECTBO
11; 22=11-2; 33=11-3,..,9999=11-909,

a, CJIeaoBaTeNbHO, MX KOAMYECTEO paBHO 909.

Yycen, gensmMxca Ha 7, oKasanock bonbie.

Eciv Tenepb OTHATL OT TEX K APYTHX TE UMC/a, KOTOpbIE neaAsTca Ha 7 W Ha 11, To Ko-
JMYECTBO NEepPBbIX, T. €. TAKUX, KOTOPbIE AGAATCA HA 7, HO He meagrtca Ha 11, » octaHeTca

HONBILNM.
Ortper: BoNbIle YACEN, JeIAUMXCE HA 7, HO He geagmmxca Ha 11, &
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1061. B tpex amnkax gexat KondeTel. B nepsoM autmke Ha 8§ KoHgeT MeHbliIe, Yem
B JIBYX APYTHX BMECTE, 4 BO BTOPOM — Ha |2 MeHBblIIe, UeM B MIEPBOM W TPEThEM BMECTE.
Ckonpko koHDET B TpeThEM AlNKKE?
A OD03HAYMM KOJHYECTBO KOH(MET B NIEPBOM, BTOPOM M TPEThEM HUIHKAX COOTRET-
CTBEHHO Yepes a, b u c. [lonyyaeM cUCTeMy ypaBHEHMIL:
a=b+e¢—8§,
b=a+c—12.
Cnoxum 3TH ypaBHEHUA NOWISHHO!
at+b=(a+b)+2c—20.
Torna
2c~-20=0, c=10.
Otpet: 10. A

1062. Tong, Tlers v Muwa pewany 50 3a1a4, NpHYeM KaOXKIBIA W3 HEX petma 20 3amay.
HazosewM zanauy TPYIHOI, €C/TH €€ DLW TOILKO OOWH U3 MAJIBYUKOB, U JISTKOH, SCNH €8
peluid Bee Tpoe. Ha CKONBKO YHCNO TPYAHEIX 3124 G0AbLLIE, YEM YHCAO AeTKHX?

1063. 4 u Moii ApYr 3a TpU AHA KyMHWIH 24 Mapky, CerofiHa g Ky cTONbKO MApokK,
CKOMBKO MOH IpYT BUEPA M CEFOAHA, 3aTO NO3aBUepa oH KYTHI Ha 4 Mapky Bomblie, 4yeMm s
BYepa H Mo3apuepa. CKoAbKO MAPOK KYMWT KAKALIA U3 Hac?

1064. Tlo OKpYXHOCTH 3allMCaHO GONBIIE TPEX HATYPANLHEIX YHCEI, CyMMa KOTOPBIX
paBHa 19. CymMMBl TI0OLIX Tpex MOCAESTOBATEABHBIX YKMCENT pABHBL MeXOy coboit. Kakue
YHCaa ObUTH 3aMKMCaHbl MO OKPYXKHOCTH?

4 OGO3HAYHM 3TH YHMC/A B MIOCHEI0BATEALHOM NOPAIKE YEPE3 @, a,, 4, ..., 4,, TAE
n — obliee KONHYECTBO YHceR. Torna

ata,ta=atata,
Otcionaa, = a,.
AHAIOTHYHO H3 PABEHCTR
a2+a3+a4=as+a4+a5, .113+a‘1+a_,}=.a4+as+a‘5
cleayer, ytoa, = a,ma,=a,. U1 a.
IMyetb

PaccMOTpHMM TpH CAyyast.
1} [TycTe MOCnenHee M3 # YHCEN — & a =a.
Toraa yMcna pacnonaraloTca B CAEIYIOLIEM OPAIKe:

a b, ca, b ....a b ca
[To ycROBHKD TOMYYAEM:
a+b+e=ct+ata=aq+a+tb,

TaK KaK MocheaHee YHCNO CTOHT HA OKPYXHOCTH PAIOM € TTEPBBIM.
Orconag=h=c,
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2) Ilyctb @, = b. Toraa Yncaa pacnonaraloTcs TakuM 06pazom:
a b, ca b, .., abca,b

Tem xe cnocoboM ycTaHABIMBAEM, UTOa = b =,

3) Iyctb @, = ¢. A 3TOT ¢n1y4yail HEBO3IMOXEH, MOCKONBLKY TOTAA CYMMA BCEX YMCEN
dennnach 66l HA 3.

TTonydumocs, YTo BCe YMCTa HA OKPYKHOCTH paBHB! MeX oy coboii. Tak kak uucno 19 —
NpoCcTOS, TO 3TO BO3MOXHO TOIBKO TOTAA, KOTAA KAKAOE W3 UMcea paBHo |, an = 19,

Orteet: 19 yncen, Kaxa0e U3 KOTOPHIX PAaBHO 1. A

1065. CyMma AByX ABy3HAUHBIX Yucen BABoe Sonblle TPeTbErO MMCAA, ¥ KOTOPOTQ
Uupa necATKOB paBHa uudpe AeCITKOB NEPBOTO YMCna, a lndpa eauHuu — uudpe eau-
HHULI BTOPOTO. J0KaXHTe, YTO BCE TPH YHCAA PABHBI MEXIY COOOM.

1066. CymMa 13 pauIHYHBIX HATYpaNBHEIX YMcen papHa 92. HaiinHuTe 2TH ykcna.

1067. Kone B nfomMatiHeM 330@HKWH HYXXHO GbUIO BOIBECTH HEKOTOPOE HAaTypanbHOE
yKciIo B Keafpar. BMecTo 31oro oH Mo owmbKe yIBOW 3T0 YMC/I0 M NOMYYA ABYIHAYHOE
YKCIIO, 3aNMUCAHHOE TeMHU Ke uudpaMu, YTO ¥ KBAAPAT YUCAA, HO B 0OpaTHOM MOPHIKE.
Kaxum goiaxeH OwniTh BEpHBLi OTRET?

A O603HAYMM MEPBOHAYANLHOE YUCAO YEpes X, ero KBaApar — yepes ab. Torma

K= 10a+ &,
{Zx = |0b+ a.
OTcoga BUAHO, YTO MHCIO X OAHO3HAYHO,
CI0XMM ypaBHEHHS 3TOH CHCTEMBI:
x(x+2)=11{a + b}).

Toraa wnu x, unH x + 2 paeHo 11, Ho papercTBo X = || HEBO3MOXHO, anpux + 2= 11

HaxomoUM:
x=9, ab=8l1.

Hy>xHa erue nposepka no BTopoMy ypaBHeHHIO cuctembl. [Ipu x =9, g =8, b = 1 pa-
BEHCTBO BBITIONHAETCH,

Orper: 81. A

1068. Ha mocke HanmucaHel TpHM paxTHYHBIX OBY3HAYHBIX 4Hucnaa. HyxHo Oblno aea
MEPBRIX YKCAA NEPEMHOXMUTE H TPOH3BENEHUE PANEANTE Ha TpeThe yHcno. LkorpHuK
nepenyTan ASHCTBUSA: EPBOS YUCTIO Pa3ieil HA BTOPOE H YaCTHOE YMHOXIUT Ha TPEThE
YHCNo. B pesynsTate BMeCTO BEpHOTO OTBETa 96 OH noayvun BTopoe uucto. Kakue tpu
YHCMA HATTMCAHB Ha nocke?

1069. [1Ba nBY3HAUHBIX TIPOCTHIX YHC/IA TIOAYYAOTCA APYT M3 Apyra NepecTaHOBKOMN
uucp, a UX pasHOCTE — TOYHBIA KBaapaT. Kakue 310 uncna?

1070. Ha#faute Tpy nocieqoBaTeNbHBIX HEYETHRIX HATYPAILHBIX YHCA, CYMMa KBAIpa-
TOB KOTOPBIX 8CTh YETHIPEXIHAYHOE UUCITO, 3ANUCHIBAIOIIEECA OOMHAKOBBIMH LHDpaMH.
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1071. Ilycte p — nipocToe yucio. CKOMbKO CYLECTRYST HaTYpANbHBIX YHCE:

a) MEHBLUHX £ W B3aMMHO MPOCTHIX C p;

6) MEHBILNX p° H B3AHMHO MIPOCTHIX € p*7

2 2} KonrvvecTBO HATYPDANBHBIX YMCeN, MEHBUIMX p H B3AUMHO MPOCTHIX € P, PaBHO
p — | — 3T0 BCE HATYPANBHBIC YHCIA, MEHBLIHE .

6) CHavana rnoacyuTacM KOANYECTBO HATYPANbHBIX YUCE, HE TPEBOCXOASLIMX P U HE
B3aMMHO NIPOCTHIX € p7. BTO YHCHa

B, zps Sps sery (p - I)P, pz-

OueBUIHO, TAKHX YHCeN p. TOrna KOAHYECTBO HATYPANBHBIX YHCEST, MEHBLIMX p’ W B3aUM-
HO TIPOCTBIX H € YMCIIOM P, H C YHC/IOM p¥, DABHO

P —-p=plp-1).
Otper;a)p—1;0)p(p—1). A

1072. Iycts p, ¥ p, — pasIMUHbIe MPOCThie YHcHd. CKOMBKO CYIECTBYET HATyPanb-
HBIX 9HCEN, MEHBUIUX p p, U B3AUMHO MIPOCTLIX € pp,?

1073. HafiouTe Ha IUVIOCKOCTH KaKHe-THOO YeTHPES TOYKH, W3 KOTOPBIX HUKAKHE TPH
He NeXaT Ha ogHOM MPAMOH, M TaKHe, YTO BCe TIONAapHbIe PacCTOAHMA MEXIY HHWMH BEI-
PAXAKTCA HATYPANBLHBIMH YHC/IAMH,

1
1074*, HaiiauTe BCe TaKHE PAUMOHMATBHEIE YHCIA X U, JUIS KOTOPLIX YHCIa X + ; H

y+ %aanmorcsx HaTYpanbHBIMH.
A Tak xak ykcnra
¥ y x X
MOMOKUTENbHBL, TO TTOIOXHTETEHO H UHCAO
o+l x4+l _y+ 1)
y x xy
OTKYN2 Xy NONOXKHTENBHO, HO TOraa 94ucno xy + | NOTOKHTENBHO, a CeI0BaTeNbHO, 10-
JOKHTENEHB M YHCAA X W Y.
ITonoxmm

i
taoe a, b, k, n — HaTYpanbHLIC YHCRE, 4 Apobu b H n HECOKPATUMEL.
IonyyaeMm:

ﬂ+l=ﬁ+l :£=ak+fm’
)% bn " bk

X bn n ak
INocnenHue ApobH AOIDKHBL ORITE PABHEL HATYPATLHBIM YMCIaM. 3aliMeMCcA NepBoi U3 HUX.

Q+l=@+l}_§=ak+bn_
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Tak Kak cymMma ak + bn nenurtcs Ha b, 10 ak neautca Ha b. Ho uvcna a u b B3auMHo
NPOCTHIE, & TOTAA £ IENUTCA Ha b.

AHaNOTHYHO, TaK KaK cyMMa ak + br aennTcs Ha k, To bn genuTca Ha k, oTkyaa b ae-
nurca Ha k.

Ha genumocteii kb n bik cnenyet, uyto k= b.

TogoGHEIM Xe myTeM U3 TOro, YTO BTOpas Apobb paBHa HATYPANIBHOMY MKCTTY, BHIBO-
JUM, YTO# = q.

Toraa 3tu 1poby MPUHUMAICT CHEAYIONIMI BUI:

ak+bn _abtba _2a ak+bn_abtba _ 2
bk b b’ an a a

2a 2b
Tax Kaxk nonydeHHbe ApoOu =5 W DABHBI HATYPANLHEIM YHCNAM, & YUCTA 4 H b B3a-

HMHO MIPOCTHL, TO 2:a W 2:h, 3HAYWT, yHCcHa @ U & MOTYT OBITh PABHH TONBKO | WK 2.
Oreer: 1,1;2,1/2;1/2,2. &
1075*. @ v b — uenwle YMcna, OTNHYHBIE OT HysA. Haliaute Bee cnyyaM, Koraa cyMMa

+ — — YHCIO LUENOoE.

&
SR

1076%. Hainute 1Be HECOKPATHMBIE NOAOKUTEILHBIE APOGH, CYMMa KOTOPEIX PaBHA
HX TIPOH3BEAEHUID. YKAXKNTE BCE PEIEHNA.

1077*, HaiioMTe Bce HATYPANbHBIC YHCAA £ W 1, 1A KOTOPLIX YHCAO
Tk+ 150 —1
3+ 4n
ABMAETCA HATYPATBHBIM.
A TIpy HaTYpaNBHBIX K M # CNIPABEANHEO HEPABCHCTBO

Tk+ 15n—1
2< g+ an 4
(npoeepere!), CregoBaTeNbHO, 3Ta ApO0H MOXET OBITE PABHOW TOMEKO 3
B3l gk isn—1=9k+ 120, n-2k=1.
H5 pellieHHA MOC/ISAHETO YpaBHEHUA BRIPA3UM U3 Hero k:
k= 3n— l
2

OTCIoa BHOAHG, YTO 404 YHCIA 4 UMEETCA €AMHCTBEHHOE OrpaHHYeHHe — OHO JOMKHO
OBITh HeMETHRIM: # = 2a — 1 (@ € N). Torpma
k=3(2a— D—-1_6a—4_

5 3g-2.
OreeT:k=3a—-2,n=2a—1(acN). A

1078*, HaiinuTe BCe HATYPANBHBIE X M ¥, ANS KOTOPLIX YHCAO

Sx+4y+ 17
Sx+3y-3
ARTAETCH HATYPANBHbBIM.
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1079%. Bcs ceMbs BuINMnA Ne NOAHOH Yauike Kode ¢ MOSOKOM, npHieM Ona BHNHAR
YETBEPTH BCErD MONIOKA W LWIECTYIO YACTh Beero Kode, CKOALKO YeNoBeK B ceMbe?

1080. IMToctpoiite npuMep GeCKOHeUHOR apHPMETHIECKOHN MPOrpeCcCHH ¢ UET0YMC-
JIeHHBIMH UNeHAMH, He copepXalled HH 0AHOTO YHCIa, COCTABAEHHOTO M3 OJHHAKOBBIX

ungp.

1081. Haiinure Takoe Tpex3HAYHOE YHCRO, YTO €CNH K HeMy mpubasutk 990, To no-
JYYUTCA YUCNO € PA3HBIMH LHPpaME, oDPa3yIOIIUMU TEOMETPUUYECKYIO MPOTPECCHIO.

1082, CKOMBKO HYKHO B3ATh CNATAEMBIX CYMMBbI
1+2+3+..+n

ANA TOTO, YTOOH NOAYYHIOCE TPEX3HAYHOS HHC0, 3aMHCHBAOIIEECE OAHHAKOBBIMM LIND-
paMu?

A OB03HAYMM 3TO TPEX3HATHOE YMCTIO Yepe3 aaa. [IpuMeHss GopMyny CyMMBI 7 die-
HOB apHUIPMETHYECKOH MPOTPECCUM, TIOMYYAEM:

w=@=a'lll, nn+ 1) =2-g-111=2-3-37a.

Ortcona WK #, HIH # + | aeantes Ha 37, a ToyHee, parHO 37, TaK KaK ec/H, cKaxem, # + |
paBHO X0Ta 061 2 - 37 =74, To = 34 < 27, a 3T0 HEBO3MOXHO.

MNycte v+ 1 =137, T.e. n = 36. Torna

36:37=2-3-37-a, 36=6a, a=6¢.
Mvcre # = 37. [Tonyuaem:
37-38=2-3-37-a, 3a=19.
Ho nocnefHee papeHCTBO HEBO3IMOXHO,
OTBeT: 36. A

1083. Moxert a1 yHCIO
1+2+3+..+n

NpH KakoM-1K6H0 # OKAHYKBAThC: a) Ha 1999; 6) na 2000?

1084. MoXHO M 13 HaTypanbHEIX yHcen oT 1 no 100 sribpath 72 yHcra Tak, YTOBH UX
CyMMa paBHANaCh CyMME OCTATbHEBIX 28 yncen?

1085*, HecKonbKo HaTypadbHEIX yHcen o0pasyioT apudMeTHYECKYIo NPOrpeccHio,
HAYHHAA ¢ YeTHOTO YHCHA. CyMMa HEUETHBIX WIeHOB NPOrpeccHy paBHa 33, YeTHRIX — 44,
HaianTe nporpeccio M YHCNO €€ WICHOB. YKAXKUTe BCe PellleHuA.

4 0603HavYMM NepBRIf uneH apHdMerHueckoi nporpeccuu Yepes 2a (a € N), pa3-
HOCTb — Yepes d, Yicno wnenop — uepes #. [pumMennm dopmyny

g = 2a,+ dn —l)M
" 2
L1 CYMMBI IIEpBBIX # 'WIEHOB ApHPMETHUECKOI NPOTPecCcUn:
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da+din-1) _
2 n=77,
PacesmoTpum oBa caydas.
1) FlyCcTh # HEYETHO.
Torna n pagHo 7, 11 uan 77. IocneaHas BO3MOXHOCTb OTNAAAET CPa3y, TAK KaK B 3TOM
CAy4vac CyMMa B CKOBKaX paBHa 2, 4 370 HCKITHOYASTCA.
Mycte n = 7. Monyyaem:
da+6d)y-7=2-7-11, 2a+3d=11.
Orciopanna=1,d=3, Wi a = 4, 4 = 1. UMeeM aBe apudMeTHYECKHE NPOTPECCHH:
2; 5,8 11; 14; 17; 20,
8;9,10;11;12; 13; 14.
Jnst Kaxao# 13 HUX CyMMa HEUeTHBIX WISHOB papHa 33, a 3HAYHT, CYMMa YETHRIX — 44,
nosreMy 06e OHH YACBNETBOPAIOT YCAOBUAM 3a1a4H.
Ilycte = 11. Torna

@a+dn—1n=2-7-11

da+b6dy-11=2-7-11, 2a+3d=1.
Or1ciona a = 2, 4 = 1. [Tonygaenm nporpeccHio u3 11 uneHon:
4;5:6;...; 14.
Ho 3pech cyMMa HEYETHBIX WIEHOB HoJIble 33:
5+7+9+11+13=45> 33,
CAEAOBATENBHO, ITOT CAYYAN HEBO3IMOXEH.
2) IIycth 1 yeTHO.
Toraa »# pasuo 14, 22 unu 154. TpoeepbTe CAMOCTOATENBHO, YTO HH B OJHOM M3 3THX
TPex CAYYAEE pellleHHH HET,
Otpert: 2; 5; 8; 11; 14; 17; 20 uam §; 9; 10; 11; 12; 13; 14. Uncno wieHos obenx npo-
TPECCHIA paBHO 7. A

1086*, YemmuoHaT cTpabl o gyTdony IpoXoaua B ABa Kpyra. [To ero okoHYaHMH
BBISICHH/IOCH, YTO KOMHYECTBO OYKOB, HAGPaHHLIX KOMAaHAAMH, COCTABRAET apHdMeTHe-
CKYI0 IPOTPECCHIQ M KOMAHIA, 3aHsBIAd [TocHeIHee MeCTO, Habpana 17 oukor. CKOALKO
KOMaHJI Y4acTBOBAJIO B YeMnuHoHate?

22.10. 9-11
Jlureparypa: (6], [14], [16], [19], [22], [35], [40], (48], [49), [63], [671, [70°], [77], [83].

1087, PaccMOTpHM HEKOTOPOS ABY3HAYHOE YMCAO, HANpUMep, 17. YMHOXHM 3T0 Yne-
70 Ha 20 W NpoU3BefeHHe CNOXHM € UCXOTHBEIM YHCROM, MTOAYYHM YKCT0 357, D10 uncao
YMHOAMM Ha 481, nodyuum ykcae 171717, B 3anuCH KOTOPOro TPHXIL MOBTOPAETCA HC-
XOMHOE YHCNO 17, 310 yAMBHTENLHOE CBOHCTBO BHIMOMHAETCH ANS JHI0O0ro ABY3IHAYHOTO
yucaa. [Mouemy?
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1088. Jokaxute, UTO eclin @, b, ¢ — Leble YHeaa W ab + be + ca = |, To yucino
(1+a)a+ )1+

€CTh TOUHBIA KBAJPAT.

1089. [aHa GecKoHeuHas apudMeTHYECKas Nporpeccua 3; 16; 29; 42, ... . HailauTe:
a) HAaHMeHBIUMH WieH nocAenoBaTenbHOCTH, 3AMUChIBAIOMIMICA ¢ NOMOMIBIO OAHMX
CeMEPOK,

©) BCe TAKME WIEHbI.

2 a) Ina roro utoGbl HaliTH HaMMeHbUTHH WieH NecienoBaTelbHOCTH, 001a1aI0ILMIH
ITHM CBOMCTBOM, HYXHO AeAMTh YHCNO, 3aMHCHBAKOIEeCd OMHHMH CeMEpKaMH, Ha pas-
HOCTb NPOTpecCHH 13 Oo Tex nmop, NMoKa B [epBbid pa3 He NMOoJIYYHNTCA OCTaTOK, PaBHEIH 3.
Takum yncrom apnaercsa 7777:

7177 =13-598 + 3.

6) HaiineM craeoyowHil 41eH MOCAeA0BATENIbHOCTH ¢ TEM Ke CBOMCTBOM aHaNOrHY-
HbeIM 00paszoM. OH 3ankceiBaeTcs 10 ceMepkaMy;

TI77777777 = 13 - 598290598 + 3.

OueBNAHO, CACAYVIOLIHME YACHEI ¢ TAKHUM K¢ CBOWCTBOM 3alMCHBAlOTCA 16, 22, 28, ...
CEMEPKAMH.
Ortper: a) 7777, 6) 777...7, Te KONMYECTBO ceMepoK paBHo 6k + 4 (k=0,1,2,..). A

1090. CymecTBYIOT ¥ wieHbl 6ecKoHeYHol apudmeTHyeckoit nporpeccun 2; 9; 16;
23; ..., KOTOpLIE 3aMUCHBAIOTCSE OAHUMH TpoiKamu?

1091, Hdan mHorouneH fix} ¢ ueapMu Koadduumuentamu. U3eectno, uro f0) = p, e
P — NIPOCTOE YUCIO, U TIPH HEKOTOPOM HATYPATRHOM @, MeHbileM p, fig) = a. Haiinute 4.

1092. Peuiute ypaBHEHHE
ax+hx+5H=0

MPH BCEBO3MOXHBIX 3HaYeHHAX NapaMeTPOR d H b, eCIM U3BECTHO, YTO BCE €70 KOPHH —
YUC2 LERBIE,

£ PacCMOTpHM HECKOMBKO CIYYaes.

D yctbaz0u b=0.

0603Ha4MM KOPHH KBAAPATHOTO YPABHEHHA Yepes X, U x,. [1o Teopeme Buerta nony-
qaeM:

CnroxvMM ypaBHEeHHA 3TOH CHCTEMBI:
X tx,txx,=0.
Pemnim nocaennee ypabnenue. [1nd 5TOTO BuIpa3uM X, Yepes x,:
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X (xr-i-l)—l= Ll

xX. =

2T x 1 x, +1 R
Toraavan x, +1=1,te.x,=0,wmx +1=-1,te.x,=-2 3HanHHexr = HY>KHO
OTOpoCHTL, nHawe b =0, [Ipu x, = -2 HalaeM x,: x, = =2.

Tak Kak
g=x, x,=(=2)(=2)=4,

TO AJS TOTO, YTOOB 3TO PEUICHHE CYILECTBOBANO, HEOBXOIHMO, YTOOH # =44, [Tpn b = 4a
HeBepHO, YTo 062 KOpPHA KBAAPATHOTO YPABHEHMA LIETTBIE YHCHA.

D Myctba=10, b= 1.

B 310M cayyae maHHOE YpaBHEHHE NPEBPALLASTCA B JIMHEHHOE!

bx+b=0.

Haxonum M3 Hero x: x = —1.

BNMlyeta=0,8=0.

Torna ypaBHeHHEe UMEET eNWHCTBEHHBIA KOPEHb: X = ().

Hyetea=0,5=0.

" VpaBHEHHE MPHHUMAET BUL:
0-xX+0-x+0=0.

EMy ynoraeTBROPHIOT M100BIE 3HAMSHHSA X, B TOM YHC/IE H HelleJke, 3HAYWT, 3TOT Cly-
Yyai He YAOBNETBOPSET YCIOBHIO 3A134H.

OTBeT: eciid ¢b = Onb=da,10x =x,=-2;ecmiab>0ub+*dawmma=5=0,10
pelieHHA HeT, ecmHa =0, 020, Tox=—l;eciiae 20, 6=0,Tox=0. A

1093, KopHu ypaBHeHHA

xX*+ax+b+1=0,

THE 2 M b — napaMeTpsl, ABIAKTCS HATYPANBHBIMH YHCHaMH. JoKaxMTe, 4To uncio @ + b
COCTaBHOE,

1094. Joxaxure, uTo MHOTOWIEH y = 2x'"® + 5 Heb3a NpeacTaBuTh B BHAE CYMMBbL
KBagpaToOB: a} ABYX; B} TpeX MHOTOWIEHOE C LIEAbIMH KO3OPHLHEHTAMH.

1095. CyluecTBYET IM MHOTO3HAYHOE YHCRO, PABHOE TPOU3BEASHHIO CBOMX LHpP?

1096. TlycTe 24, @ + b W ¢ — Uensle yucIa. JoKaxuTe, UTO KBAAPaTHBA Tpexu/ieH
fixy=ax+bx+c
[PH TIO00M LIEAOM X TIPHHMMAET LIE/0¢ 3HAUCHHE.
A J10CTATOYHO A0KA3ATh, YTO BHPAXeHHE ax® + bx IPHHHUMAET TOMBKO LENbIE 3HAYE-
Hus. [IpeobpasyeM ero cleqyrommum oopasoM:
ax® + bx = (@ — ax) + (ax + bx) =2aﬂx2_—l) +(a + b)x.

Taxk xax 2a, J_chz—_l)

TOALKO LIEbIe 3HaUeHuA. &

s @ + b M X IPUHEMAIOT [Ie/Ible 3HaYeHHA, TO U ax* + bx NPMHUMAET
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1097*, NokaxuTe, 4To £CAH KBAAPATHBIH TPEXUIEH € NEPEMEHHOMN X IPUHUMAET ue-
JIBIE 3HAYEHUA MTPH KaKHUX-AHO0 TPeX MOCAEIOBATEABHBIX LIETBIX 3HAYEHHSAX X, TO OH MPH-
HHMACT LCN0E 3HRYEHHE MPH MoooM HETOM 3HAYEHHH X.

1098, Hajinvre Bce HATYPANLHBIE 7, IPH KOTOPBIX Yucio #* + #° nenutca Ha 2n + 1.
p P

1099. Moxer.an cymma 1000 nocie1oBaTeABHBIX HEYETHBIX YHCEN OBITH IECTOMN CTe-
MEHBK HATYPAILHOTO Ydcna?

1100. B 3amucu
* 1 *x2%3x «2001 =3
PACCTABETe XOTH OBl OOHUM CHOCOGOM BMECTC 2BE3OOYEK MAKOCHL U MUHYCHI Tak, YTOOH!
MONMYYHIOCH BEPHOE P2BEHCTEO.

1101*. Haiinnte BCe HATYpanbHbIE A, MPH KOTOPLIX B BUPAXEHHUH
#1%243% _sp=p+1]
MOXHO BMECTO 3BE3A0MEK PACCTABHTE 3HAKH TUIIOC H MHUHYC TaK, YTOOR! MOMyYHAOCH BEP-
HOE PaBeHCTRO.
£ CHayvajia 3aMeHHMM Bee 3Be3J0YKH 3HakoM runoc. Tlonyumm:

1+2+3+.+ n=”7(”2+ D,

ITpy 3aMeHe B JaNbHEHILICM YACTH 3HAKOB IUTIOC HA MUHYC YETHOCTb CYMMBI HE MEHs-
nin+1
erca. CleJoBaTeAbHO, YHCIO —(2—2 TOJLKHO MMETh TY Xe YUeTHOCTh, UTO M YMcno n + 1.

Ho TOrAA pa3HOCTE 3THX HHCET YSTHA. Haﬁﬂem e¢:
D)y 2 (1 D=2

B TakoM cayuae npousseneHue (n# + 1} (n — 2) 6yaer genutees Ha 4. [TockonsKy MHO-
KUTERH 7 + | M # — 2 UMEIOT PasHYIO YETHOCTD, TO Ha 4 JeMUTCH TONBKO OAWH H3 HUX.
INoka 4TO MBI ¢ BAMH YCTAHOBW/IM CREAYIONIES: £CTTH BHITIOMHIETCA HCXOAHOE paBeH-
CTBO, TO# + | MM # — 2 OeanuTcd Ha 4,
HoxaxeM obpatHoe yreepxacHHe, [Tpy 3ToM pasbepeM OB BOIMOXHOCTH.
1} [Mycte # + | menutcs Ha 4:
_ n+l1=4k, n=4k-1 (keN).
[TpeobpazyeM 7 CneayOLNHM 06pa3OM:
n=4k-4)+d4-1)=4k-1})+3=4m+3,
rae m =k — 1 ¥ m NpUHHMAET U/ Ible HEOTPHLIATENLHBIE 3HAYEHHS.
Cnyuaii m = () oueBugeH: —1 + 2 + 3 = 4. [Iycte m = 1. PaccTapiM 3HAKM TUTIIOC H
MHHYC CHEAYIOIINM 0BpazoM:
(=1 +2+3-DH+(-5+6+7-8)+_ +(—(dm—-3)+dm -2+ (4m — 1} —4m) —
—Am+ )+ (dm+ 23+ @dm+3)=0-m+4-m+d=n+1l.
2) lMycte 7 — 2 gennres Ha 4:
n—-2=4k, n=4k+2, (k=0,1,2,..)
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Cnayuait £ = 0 oueBugeH. IycTte & — HaTypanbHoe yHcno. PacctaBuM 3HaKu muoc o
MHHYC B MICXOMHOM BHIPAXEHHH TaK:

(1+2-3-DH+(B5+6-T-8)+. . +({(dk =N+ k- -@k-1)-4)+
+{@dk+ 1)+ @dk+2)=—dk+(@dk+ 1)+ (dk+2)=4dk+3=n+1.
Orpet:n=4k+2vmmn=4k+3k=0,1,2, ). A

1102*. UMeetca n rupek ¢ Maccamu 1, 2, 3, ., nr. HallguTe BCce HaTypanbHBIC #, NpH
KOTOPBIX THPLKH MOXHO Pa3ioX|Th HA TPH paBHEIE 0 MAacce KYYKH.

1103*, HaiinuTe Bce HATYpaNibHBIE 71, IPH KOTOPBIX MHOMXKECTBO HATYPAILHBIX YHCEN
o1 1 A0 1 MOXHO pa3dMTh HA ABE IPYIITILI C OQHHAKOBBIMH CYMMaMH YUCEN.

1104*. Tlycts a — nioboe HaTypaibHOE YKCo, Gonblnee 1. CyluiecTByeT nM TaKOe Ha-
TYPaNbHOE YUCIIO /2 > |, YTO MHOXECTEO YHCEN

a, a,a, .., a

MOXHO paaﬁmb Ha ABa NMOAMHOXECTBA ¢ OQMHAKOBBIMH CYMMAMH qucen?

1105. HaiinuTe Bee HaTypaibHbe 22 > 2, IPH KOTOPLIX YHCI0 #” 2 3anMCHIBaeTes i1 — 2
uMppaMH.

1106*, @BM Haneuarana aga uucia: 2/ u 5'%%, Ckonbko Bcero uMdp oHa NpH 3T0M
Haneyarana?

1107. Jokaxure, uto cpesin apobeki
| 2 3 29
1000° 1000° 1000 " 1000
YHCIO HECOKPATHUMBIX Apobeli 4eTHO.

1108*, 3aragaHel ABa HATYPANLHBIX YHCTA. MaTeMaTHKY A COOBILMAN X CYMMY, 8 Ma-
TeMatuky B — cymmy ux kBanpatoB. Eciv OHUM cOeIHHAT CBOW CBENEHMS, TO, PA3yMEeTCH,
HafioyT oba yucaa. Ho oHM y3HaMH 5TH YMCIA B pe3yAbTATE CACAYIOLIETO Pasropopa:

B: — A He 3HalO, KAKHE 3T0 YUCTA.

A: — Ux cymma He menbiue 10.

B: — Torza g 3Halo, KakHe 3T0 YHCha.

Y10 510 38 uncna?

A ODO3HAYHM HCKOMBIE HATYPANBHLIC YHCAA MEPE3 X M V.,

Tak Kak MareMaTUK B nepBOHAYaABHO HE 3HAMN, KAKHE 3T0 YHCAA, TO CYILECTBYET ellle
OfiHA TaKasa Mapa HATYPATbHHX YHUCEN a u b, 4To

x2+y2=a2+b2‘
3TH Naphl OTAMYAIOTCA IPYT OT APYTa TEM, UTO
x+y>10, a+5h<10.

16 3ax 579 41



Toraa (x + y)* 2 100. INonyyaeM:
Y)Y+ 2+ X0+ + Dy = (x+y) > 100,
202+ y) 2100, X+ 3 50,
C npyroii croporbl, (a + b)? < 100. ByzeM UMeTs:!
50< X’ +y =at+ b <(a+ by <100
M3 nony4eHHOro HepaBeHCTBA
50< (a+ b)*< 100
CIEAYET, UTO
5V2<a+b<10.

[Mosromy a + & = 8 unu a + b = 9. PaccMoTpuM 00€ BOIMOXHOCTU.

) yctba+ b=8.

Toraa a MoxXeT IpUHUMATD 3Hadenun 1, 2, 3, 4, 5, 6, 7, a b — cOOTBETCTBEHHO 3Hade-
HHMa 7, 6, 5,4, 3, 2, 1. 3HauMT, cyMma a° + b° MOKET MPUHMMATDh TOAbKO 3HaYeHHs 50, 40,
32 1 32. Ho 7ak kak x* + y* 2 30, To @* + #* > 50, mo>ToMy NOIXOBMT Toabko a° + b* = 50.
OnnHako 4ucno 50 MOXHO NPEACTABMTE B BUE CYMMEI ABYX KBaAPATOB HATYPAABHBIX YUCES
NMIIB OAHWM criocofoM: 50 = 72 + 1% (Cnywait 50 = 5 + 5% HEBO3MOXEH, TOCKONLKY B
9TOM cliydae g = b= 5, a JOJDKHO BHIMOJHATRECA HepaBeHeTBO g + b < 10.) CnenosaresibHo,
BO3MOXHOCTL @ + = 8 oTnagaet.

2y yctea+ b=9.

Tem xe cnocoBom HaxonuM, uto a = 8, b= 1 (w1 a = 1, b = 8). [1pu 3TOM

B+ 1P=65=7"+4
3Ha4uT, ydcAa 7 H 4 U ABIAIOTCA HCKOMbBIMH,

Oreer: 71 4. A

1109*, HaTypansHoe YHCIIO A TAKOBO, 4To Yo /2 + 1 necatusnayno. Jokaxure, 9fo
B 3aIMHCH 3TOrO ASCATHIHAYHOTO YHCAA UMEIOTCA IBe OBMHAKOBEIE HUGPRL.

1110*. RokaxuTe, YTO YHCIO
1+ L} +...+ 1
2 3 "
HH NPY KAKOM HATYPANBHOM 2 > | He ABiAgeTcs LEeAbIM.
2 Bo3sbMeM cliaraemoe CyMMEB! ¢ HAHGOABILEH CTeNeHEBK ABOHKH B 3HaMEHaTene. Ta-
KO€ ClIaraeMoe el H HC T B € H H 0, MOCKONBKY AR AI000ro JaHHOTO HATYpATbHOTO # > |

CYIIECTBYET EAMHCTBEHHOE HATYPANBHOE YHCNO K, KOTOPOE YAOBACTBOPACT HEPABEHCTRY
2 <2

IMocne npuBeAeHHsT CyMMbl K OGLLUEMY 3HAMEHATENO 3HAMEHATEND NOAYYaloIecs

)1p06u 6y):[e"r Y&THBIM, 4 HHCAHTEIb HEYETHRIM, TAK KAK YHCIHTEIL COAEPXKHNT TOALKQ OAHO

HEYETHOE CIIAragMoe, COOTBETCTRYIOMIEE APOdUH 1, MOJTOMY YUCTTHTEND HE MOXKET TeUTh-

2!«
¢4 0e3 oCTaTKa Ha 3HAMEHATCIL. &
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1111%, JoKaxuTe, YT0 YHCIIo
1, . 1

Lilydy
3 5 7 n+1

HM MMpH KaKOM HATYPAILHOM # HE ABAACTCA LUCIIBIM.

1112*. MokaxuTe, 4TO CyMMa BCeeX Apobefi BHIA L, Iae X H # — HATYPalbBHBIC YHECAA,
YAOBACTBOPAIOLLHE HEPABEHCTBY kn
< k< ns< 2000,
He ABAAETCA LENIbIM YMCITOM.

1113*. Yucno
1010101...0101

gemrTest Ha 9999, CKONBKO SIMHMIL MOKET OBITE B 3aTTHCH 3TOTO MMCIa? YKAKMTE Bee CTYyYaH.

A Paznoxum yucio 999% Ha npocTele MHOXKHTETH:

9999 =3%-11-101.

[To npu3HakaM BeAUMOCTH Ha 9 M 1| YHCHO eAHHHLL B 3aNIHCH HCXOAHOTO YHCAA JOAXK-
HO BenuTbca HA9 M 11,

Ha 101 310 uMcao Deantea Toraa M ToaLKO TOTAA, Korna 6e3 yyeTa mepBlX TpexX LHdpp
B €r0 3anHcH nosropaetcea Habop 0101, a 3HauuT, obuiee yucno eaMHHL YeTHO. (CenoBa-
TeAbHO, YUCIO eAHHHLL SOMXHO NeIUTLCA Ha TIpoMiBeacHue 2 - 99 = 198,

OtBeT: 198k (ke N). A

1114*. Haiinure BCe MpocThIE YHCAA, KOTOPHE MOTYT OBITH JeHTEIAMH YHCE] BHIA
111...1.

A UYucnasuna I1,..1 He genstcsi i Ha 2, HU Ha 5, [Iyctb p — nw G oe mpoctoe yHc-
N0, oTaMuHoe 0T 2 i 5. BeinuiueM nocneIoBaTeNibHOCTL U3 p + | yHcen

1L 100, o 1]

{nocnenHee YMCIIO 3anucHBaercs p + 1 eAMHMLIEN).

Mo npusuunmy JupHuie cpeaM 3THX YMCeN HAMOyTCA fiBa YUCNA, KOTOPHIE MpH fee-
HWH Ha p D30T GAMHAKOBLIE OCTATKH, T. €. TAKHE, UTO UX PasHOCTh AEIMTCA Ha p (CM., Ha-
npuwmep, 18], yreepxaeHue 3agaun 262), O6o3Ha4HM 2TH yucna 4epes 111...1 (k eanHuu,
rac k€ Myw 111...1 {(k + {eannnu, tae / € N).

Bbiutem U3 BTOpOrO, GOABILETO, YHCIIA MEHBILEE, TTOAYYHM YUCAO

11E.1000..0 (femvHun, k Hyaeit),

KOTOpOe Mo-TNpeablAyLIeMY AeAUTea Ha p. OTcoaa udeno 111...1 {({ esuHUE) aeauTes na p.
OTBET: BCe MPOCTHIE YHCA, KpoMe 2 1 5. A

1115*. RokaxkuTe, 4TO YUCIO

(3n)!
al- 6
npH A00M HATYPAITLHOM # SIBIISACTCSH LEABIM,

1116*. HaiinuTte Bce HATYPATBHBIE YHCA # > 1, WA KOTOPHX 00a Lmcna 1 H 1 BhI-
n

+
paxalwTCa KOREYHBIMH ICCATHYHBIMH ﬂpOGﬂMH !
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OTBETDI, YKAZAHHUA, PEIIEHAA

§ 1. BoccTanopaeHue 3HAKOR NeACTBHI

1.888 +83+8+8+8=1000.2.21:(8=5):2+6:3=16.3.9- (6 +14): (2+2):
13+ 7=22.5.999+ 999+ 9 -9 =1998. 6. Harrpumep, | + 2+ 34 + 56 +7=100.7.9 +
+7-3-53+2=10.8.2,4,9,11,13, 22,110, 112. 9. Hanpumep, 123 + 4 — 5 — 67 = 55.
11.333-3+ 3:3=1000. 12. a) Hampumep, 5-5-5-5-5=H00;8) {5+ 5) - (5 + 5) = 100.
14. Hanpumep, 98 —7 -6+ 5+ 4+ 3+ 2+ 1 =100. 15. a) Moxno: 33+ 3+ 3: 3; 6) Henbaa.
16.a)2-2:2=1:6)2-2:2=2;8)2+2:2=3.17. a) Hanpumep, 22:22=1;06) 2: 2+ 2:2=2;
B) Hampumep, 2-2—2:2=3;r} Hanpumep, 2 +2+2-2=4;0) 2+ 2+ 2:2=5;¢)2-2-2-2=6;
X) Hanmpumep, 2 +2+2+2=8;3)22:2-2=9,u)2-2-2+2=10.18.2) 222 — 22 =200,
@(2-2-2+2) (22 - 2) = 200; B) Hanpumep, 2222 : 22 - 2 — 2 = 200; r) HanpuMep,
(22+2+2:2)-(2+2+2+2=200.19. a) Hanpumep, 77: 77 =187 .7+ 7. 7=1,;
B(7T+7+N:7=5077:7-T=407-0+7:7=5e)(7-7T-T7):7=6
KT+ T - T=Ta7-7+N:7=8m7+T+7N:7=9K(77-7)y:7=1.
21. 4% = 256. 22. a) 2%, 6) 3%, n) 5523, 11'.

& 2. Boccranonienne ngp HATYPAIBHBIX THCEN

25,100 -99=1.26.91 - 10=910. 27, He cytuecteyior. 29. 10- 1 — 9=1.30. 101 - 9 =909,
111-9=999,31.12.32. ) 643 - 11 =7073; ) 37 - 26 = 962. 34. )45 62 = 2790, 6) 66 - 11 =726,
B) 124 - 97 = 12028, 36.a) 115 - 98 = 11270 unn 120 - 98 = 11760; 6)97 - 11 = 1067,
B) 115- 98 = 11270. 37. Bropas undpa sToporo MHOXHKTENA paBHa 9. Ho ero nepras umdg-
pa JoaxHa ObITh Goablie 9, a 570 HeBo3MoXHO. 39, 11868 ; 12 = 989. 41. 2664. 42. 45,
44, 2)97 - 11 =1067;6) 23- 34 =782, 8) 58 - 91 = 5278; 1) 19 - 59 = 1121. TaK kak npoussene-
HHEe OKaHYHBaeTcsA Ha 1, To nocneanue mudpol MHOXUTE el pagHbl 1 M 1, WM 3 7, WIK T U
3, v 91 9. Ranee HyXHO MepeOparh BCE YETHIPE ciyuasn. 46. a) 124 - 97 = 12028, 8) 19 53 =
= 1007; 8) 505 - 101 = 51005 wiu 101 - 505 = 51005. 48, a) 1431 : 27 = 53, 6) 100034 : 11 =
= 9094, [1eppan undpa nenumore — |, a neppas 1Hppa NepBoOro NPon3reIeHUs — 9. AHa-
JNOTHYHO Nepeas UHQpa TPEX3IHAYHOTO YHCAA, MOAYYEHHOTO NOCIE NEPBOro BEIYMTAHUA U
cHoca ABvX uHdp, paBHa 1, a nepeas 1udpa BToporo npouiseacHus — 9. Toraa nepesie
TPH UHPH DeanMoro obpasyiot yncno 100, a nepeoe npouseegeHue pasHo 99. Ho guc-
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10 99 nonyYyUI0Ch MPU YMHOXEHHH ABY3HAYHOTO ACIUTENA HA MEPBYIO UMDY YacTHOTO.
103 (48
Janee HyxHo paceMoTpeTb cnyqan 99+ 1,33 -3 u 11-9.49. 7 96 2 . [lepeas undpa
7

BeNUMOTOo paeHa 1, BTopast — (}, a nepeag LM@pa NPOK3BSACHUS ACIMTENS HA YacTHOE — 9,
Toroa >T0 APON3BEACHHE ABASETCA OOHUM M3 ukcen 90, 91, 92, 93, 94, 95, 96, 97, 98, 99.
Mpu 3ToM wHcna 20 1 91 0TNAmAIOT, MOCKOIBKY BCe LUMGPH 3aMHCH JOIKHL OBIThL pazany-
HH, a LHppsl 0 W 1 yKe BCTPeYATHCE;, YHCAO 99 — ToXe (OBe paBHBle LHQPH). BoieMeM
qyucio 92 W NMpeACTaBHM €ro B BHAE TIPOM3BEAEHUS IRY3HAYHOTO YHCIa HA ONHO3HAYHOE
BCEMH BO3MOXKHBIMU criocofamu: 92 =46 - 2 =23 - 4, Ho 06a BapHaHTa HEBO3IMOXHEI, TAK
Kak B KaXAOM H3 HUX UKdpa 2 BeTpedaeTes JBAXAE. AHATOTHMYHO pa30HpaoTca OcTanb-
HBIE CYYaM,

§& 3. Uncnornie pedych
Jr[(l/lC
51.a)99 + 99 = 198; 6) 495 + 459 = 954, IIpeactasum peGyc B suae  KCH. Tpu-
HCK
CMOTPHMCH KO BTOpOMY cTonbny; npu kakoM M cymma U + C (nioc, BosMoXxHoO, etue 1)

oKaHuMBaetcs undpoi C, pasHoii omHoMy 13 cinaraeMblx? Toneko npy H =0unm A = 9.
Ho cayyaii U = (} HeBO3MOXEH, MTOCKOIBKY NepBas LH(pa CYMMBL HE 10/DKHA BbITh paBHA
Hymo. Octaetca M = 9. Teneps 13 nepBoro crondua MoxHo Haiitu K. 52, a)37 X 3 =111,
0)3IXTXIT=TF77, 877 X 713 X 13 = 713713. Uucno ABCABC geamrca Ha 4MCIo
ABC : ABCABC = ABC x 1001, a 1001 = 7 x 11 X 13. 54.27 X 37 = 999. 55, a) 90909 +
+ 10101 = 101010; ) 8126 + 8126 = 16252. 56. Beero pazanuHeix uudp — 10 (o1 0 00 9),
a B peOyce ux 11. 57, a) Umeer, n gaxe 8 pewenuii: ABC = 210, 310, 410, 510, 610, 710,
810, 910; ) He umieeT. [Npenctasum uncno ABCK g Bune 100 X AB + CK. Torga 100 X AB +
+ CK = AB X CK, {100 X AB — AB X CK) + CK =0, AB X (100 — CK) + CK = 0.
Ho nocnesHee paBeHCTBO HEBO3ZMOXHO, TOCKOJLKY €TQ JIEBAsl YacTb TOMOXKHTEIbHA,
58. a) 1402 X 7 = 9814; 8) 23958 X 4 = 95832; 8) 10295 x 8 = 82360. QueBnaHo, O =1, a
uugpa K getna. IMNpu >1oM urdpa K He npesocxonut 2; gaxe ipd K = 3 yncino OK = 13
MPH YMHOXKEHWH HA § JAaeT He ABY3HAYHOE, a Tpex3HayHoe yucno. CrenorarensHo, K =2
wii K = 0. Hanee HyxHo paszobpats 06a cayyas. 59, 12345679 X 9 = 111111111, Tak kak
A — nocieatas undpa keaapata uncaa K, To A moxer npuHumars 3uauennn 0, 1, 4, 5, 6,
9. Ho 3HaueHua A = 0 1 A = 3 uekmovarres. Jlanee MOXHO MPOBEPHTE KAXKA0E U3 NPOU3-
BeaeHWid 111111111, 444444444, 666666666, 999999999: genuTCA M NepBOE H3 HUX Ha 9,
BTOpOe — Ha 2 U 8, TpeThe — Ha 4, YeTBepTOEe — Ha 3 ¥ 7, a ecM JlenuTcs, TO IOAYYASTCsA K B
YaCTHOM BOCEMM3HAYHOe YHcHo. 61, a) 128° = 16384; §) 2647 = 69696. 62. 333% = 36926037.
63.a) 19° = 361; 6)2" = 128; B) 7* = 2401. 64. 27 = 16. 66. a) 6823 + 6823 = 13646,
@) 18969 + 18969 = 37938; B) 649750 X 3 = 1949250. 67. 23674 + 23674 = 47348. INpu-
CMOTPUTECE K CHOXKSHHAM B [IEPEOM H YETBEPTOM cToAOLIaX. HoKakHTe, UTO B 3THX cTONG-
113X MOXeT ObITh TOABKO ONHA BO3MOXKHOCTE: B+ B=T, E+ E =T + 10. 68. 13 Tpex.
70. a) 69730 + 69730 = 139460, ©) 85679 + 85679 = 171358; 8) 35977 + 33977 = 71954;
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1) 33864 + 53864 = 107728. 71. TPH = 639, IATh = 1065 unu TPH = 891, I1ATh = 1485.
72,1251 521. 73. TPH = 169, CTHUX = 2197, CITOPT = 28561. 74. IBA x LWECTDb <
JBA X 10° < BBA X 10° + JLUATD = ABAJLIATD. 75. 910919, HyXHO paznoXuTh YHCHO
BAOBAD no crenenstm 10 B B Mony4eHHOH CYMME BRUIENMTE CAraeMble, AeAAUHECT HA
101, Hanpumep, 10° npeactasuts B Buae (10° + 1) — 1, 10* — s Buge (10° + 10) — 10m T 1.,
A 3aTeM 3TH CJTaraeMble U3 CYMME] BEIGPOCHTD.

§ 4. YeTHbie M HEYETHBIC YHCIIA

76. Ilo paznuie. 77. YeTHo. 78. Heverna. 79. Bepro. 80. Henbis. 81. He moxer
82. YetHo. 84, a) HeveTHa; 0) uetHa. 85, Beerna. HyxHo paccMoTpeTs iBa cnydas: Koraa
cyMMa 11 Yucen YyeTHa W KOTAA OHA HEYETHA. B NMepBoM Ciydag HYXHO BRIYEPKHYTE YeT-
HOE YUCIO (MooyMaiTe, MoYeMy OHO CYLUECTBYET), BO BTOpoM — HeueTHoe. 87. a) Mox-
Ho; 6) Heab3d. 88. OwmGed. OaHa U3 ABYX CYMM ABAACTCS 4eTHOH. 89. O6o3HauMM uucno
MAaT4YCH, NPOBEACHHMX NEPBOI, BTOPOH, TPEThEH U T, JI. KOMAHIAMM, Yepes 4,, 4,, 4,, -,

a,.. Homyctum, 4to Bee 3TH 15 yncen HeverHet. TToacunraeM obliee yneno mardei, npo-
atatat. ta

BeOEHHEIX KOMaHaaMH. OHO paBHO 2. Ho umcnutens Opobu — uuc-

JI0 HEYETHOE KAK CYMMa HedeTHOTo YMe/Ia HeueTHHX charaemelx. Torna ofuice yucao
MaTueli — uncao apobHoe. [loayunnu npoTUBopeyre. YTEepXKBeHHE 3a0a4H — HACTHBIH
cnyyail ONHOM U3 TeopeM TeopHM rpador (cM. Hanpumep, [18], sanaua 36). 91. He mo-
xeT. 92, Cymma 25 craraeMuix @, — b, a, — b,, ..., 4,; — b,, PABHA HYAIO, CE[OBATENLHO,
CpenM HUX UMeeTCo YeTHoe, 95, a) HedetHo; 6) yeTHo. 98. He Moxer. MoxeT nonyyutsca
TOAEKO HeyeTHoe YHcno. 100. Heapad. 101, Ecav umeercs # TOUeK W K HHUM aobaBnseTcs
elle # — | MPOMEXYTOUHEBIX TOUEK, TO 00ILEE YHCAO TOYEK CTAHOBUTCH HEYETHBIM, TaK KAK
n+(n—1)=2n—1.102, Bee yetHrie @. Cymma x° + 5x + 9 rpH Beex HEAbIX X HeYeTHa
(nposepeTe!). B TakoM caydae NPOM3IBEACHME gx’ JOJDKHO ObITh HETHBIM MPH BCEX UEBIX
x. 104, OGo3HAYHM YHCAO AIOAEH, KOTOPHIE HMEIOT B KOMITAHHH HEUeTHOS YHC/10 3HAKe-
MBIX, 4€PE3 K, 4 YHCIIO 3HAKOMBIX 3THX JIIOAEH COOTBETCTBEHHO Y€pes a,, 4,, ..., 4,. KpoMe
TOrO, YHCAC JA0AeH, 3HAKOMBIX C YETHBIM YHCAOM WICHOB KOMNAHKU, 0003HAYMM Yepes
#, 8 YHCIO 3HAKOMBIX 3THX NIOAEH COOTBETCTBEHHO Yepes &, b,, ..., b . Toraa obiee uncio
a +a,+.ta +bh+b+. b

3HAKOMCTE PABHO 3 -Cymma b, + b, +...+ b 1eTHa, TAK KaK
BCC €€ cllardeMile YeTHRL. TOraa mans Toro, 4To0nl 374 Apo0n 6bL1a paBHa LEJoMY YHCTY,
cymmaa, +a, +...+ a, nonxHa ObITh ueTHOW. Ho Bee caraeMele nocaeAHeH CYMMBI HEHET-
HBI, O3TOMY YHCITO k CAATAEMBIX CYMMbl MOXET ObITh TOJIBKO YETHHIM. ¥TBEPXKICHHS 3a-
JAa4H ABASETCA YACTHRIM CAYYaeM OAHOH M3 TEOPEM TeopuH rpadoe (CM., HampumMep, [18],
3afava 36). O6 3Toi TeopeMe yxe YIIOMHHAMOCH BbIIUE B CBA3M ¢ pelleHHeM 3agaun 89.
105. Henpsa. 106. Cymma HOMEpPOB BeeX crpaduil HewerHa. 107. a) He cumoryt; 6) cMoryt.
112, 31, 33, 35, 37, 39, 41. 115. a) p HeueTHO, g 4eTHO, 8) p U 4 HedeTHBL. 3HavYeHUs bYHK-
HHMM f{X) TIPH BCEX LIENRIX X UMEIOT OBHHAKOBYIO YETHOCTL TOIAA M TOABKO TOTAA, KOTaa
Kaxgoe uaddeen fix + 1) —fo)=(x+ 1) +p(x + 1)+ g—x* — px — g = 2x + | + p yeTHo.
OTtcroga p HedetHo. JanuHeliliee 3aBUCHT OT 4€THOCTH WAH HEYeTHOCTH OAHOTO W3 3Have-
HUI fix), nyyme seero () = q.
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§ 5. Ilpu3nakH JeTHMOCTH

122. 2. 123, CyiuecTByeT M esiMHCcTBeHHa — 1. 125, x =5, y = 0. 126. 11111111100.
127. YMeHbIIAeMOe i BHIYMTASMOE COCTOAT M3 OAMHAKOBLIX LMD, MO3TOMY HX Pa3HOCTL
genvtest Ha 3 (om. 3apagy 120), a 1999 we genvrca Ha 3. 128. Ha 3 senntes, Ha 9 He ne-
JaTea. 135, 2w 5. 136. 1,3, 5, 7Twu % 138.a=2, b=3ummae=7,56=7.139.2,3; 9,3
nwm6,7.144,0, 3w 7, 7, 145. x = 1, y = 0. 149. 135, 630 uau 765. 150. 209, 308, 407,
306, 605, 704, 803, 902. 153. a) 888888888; 6) 333333. 155. 44415. 157. 999. 159. Henwon.
160, Moxto, Hanpumep, 9876523140

§ 6. 3anaun Ha JeNMMOCTD, CBA3AHAME ¢ TeopeMoii Pepma

165. a) Bce nenrie a, nensinMecs Ha 3; 0) Bce uenblie a; B) Bce uesele . 167, Bepno.
172. He geamtes. 174. Bepro. 175. Bee n, geasmmecs Ha 3. 176. Tlo reopeme [Mugaropa
X +y' =7, maexd y — AMUHb KATETOB, 7 — JIMHA THNOTEHY3bI TPEyroasHUKA. JonycTuM,
yro uMcna x U y He nenatea Ha 3. Torna 2 =X+ V= Gk + D+ GBI+ D=3k +H + 2,
te k u [ — uensle HeoTpHuATENbHBIE YMcia. HO KBaApaT HATYPATLHOTO YHCAA T NpH
OeneHdH Ha 3 He MOXeT aapath B octatke 2. 182, a) HepepHo; @) BepHO; B) HEBEPHO;
r) BepHo. 183. CyiiecTBYIOT: 3TO BCE LIEABE 1, AeAaliMecd Ha 3. 184, I1peoGpa3syeM nax-
HYI0 CYMMY C/eayIolMM obpasoM: (a—bY +(b—c) +(c—aY =({a—-bY —(a—b)) +
+{{b—cF —(b—c)) + {{c—a) — (c — a)). 186, Bce uennic g. 187, Bepro. 188, Yreepx-
Benue pepro. 190. Bepio. 192, ¥TeepXIeHHe BEPHO.

§ 7. 3aaay HA AeMMOCTL, CRA3AHHLIE ¢ PAJIOKEHHEM BLIpAKenui 4" + "
HA MHOKUTE/H

200. [Mpeacrapsre 2° ' B Brae 27 + 27, 204, CymMbl 17 + 30997, 297 + 297 y 1 5,
nensatca Ha 31. 205, Takue £ cylectByioT, 5T0 Bce HeueTHbie k. 206. PainoxuM 1aHHY0
CYMMY Ha MHOXuTenn: 127 + 97 + 87 + 67 = (4™ + 3™ X (3" + 27). KpoMe Toro, YHCIo
1991 pasnoxum Ha NpocThle MHOXUTEAKH: 1991 = 181 - F1. [To ycnoBUIO m AeAUTCA HA S W
HeyeTHo, no3toMy (47 + 3m)i4° + 3%, (37 + 27):(3° + 2%). KpoMe Toro, uMcno 4° + 3° ae-
Aurcs Ha 181 {mposeprre), a uncno 3° + 2° — na 11. 209, Bee yerHble #. 210, Bce YeTHBIE
n. 212. Jenurca. 213. a} He nenutcs; 8) nenurcs. 215, Bee n, nendmvecd Ha 9. 217, Bee
HedeTHble n. 218. He cywiectpyioT. 220, He cywmectnyer. 221, -2, —1, 1, 2. 223, Bee 4er-
Hule n. 224. Bee nedetHoie #, 226, Bepuo, 227. Bee yetHwie #. Tak kak 1972 = 68 - 29,
TO HYXHO HCCIEIoBATE JeTHMOCTE Ha 68 M Ha 29. 228. He cymecteyvet. 231. Henurca.
234, Bce HatypanbHbie n. 237, Jenutca. 238, He nenurca. 240, He cyinectpyer. 241. Bee
n, He neasuneca Ha 3. Pacemotpute ciyvau n =3k, n =3k + t nn =3k + 2. 242, Bce »,
nenquinecs Ha 3. 243. Bee #, nensauivecd Ha 4. 246. He cyuectryior. 248, k= 1, n — moGoe
HaTypaaLHOS; & = 2, # HedeTHo. PasaenumM » Ha k ¢ 0cTaTKOM: # = ak + r, rie @ — Lenoe
HEOTpHLATENbHOE YUCHO, F — lienoe, npuyeM 0 < r < k. TMoaydaem: 27+ 1 =277+ | =
=22 L =221+ D+ 1=202% - 1)+ (27 + 1). Tak Kak 2" + | genuTcs Ha
2~ 1u2%*— 1 genurcaHa 2 — 1, tou 2 + | aenures Ha 2f — 1. Orcosa yucio 27 + | He
Medslne 2* — 1. CnenosatenbHo, 2 — 1 < 2"+ 1 < 2+ 1. Mockoaeky yncaa 28 + 1y 2 — |
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OTMHYAIOTCH Ha 2, To oTctona 27 + 1 = 2* — 1 v 27+ | = 2% Jlanee HYXHO pa3oGparts 0b¢
ITH BO3MOXHOCTH.

§ 8. Paaubie 3a8a9H HA JeTHMOCTL

250. Becerna. 252, 31o uucno gendrtes Ha 11111, 253. 142, Hyxuo nepebpats Bee
geantead yuvcraa 1001. 255, CocrasbTe cyMmy abc + bca + cab v mpeodpasyiite ec.
259 n=4k+1¢k=0,1,2,.).260. ) n =6k (ke N),0)n =5k (k€ N). 262. Bce n > 1.
Ipu n = 2k (ueTHom) coctasum uncio 10011001, 1001, a npu n = 2k + | {He4eTHOM) —
yucno 10101010011001...1001. 264. BepHo. 266. Bepro. 267. Bee Lieasic x M ), AeAdiuHecs
Ha 17. 269. 7 u 8. 270. Takve idpsl He cymectsyioT, 271, abc = 843.272. a=4, b =0 wim
a=b=5273 a=b=3wmeae=7, b=2.275.333.276.734. 277. 5105. 278. a) 333336;
8) 73190. 279.2a) 271; 6)488. 280. 162. 282. He cywecteyer. 284. Tak kak o’ — b’ =
=(@*—1)—(h*—~ 1), TOo magee NOCTATOYHO NPUMEHWTH VTBEpXKACHMe 3agaun 281.
286. BepHo. 288, Pasaeante MHorowieH #° — 14n* + 497> — 36 Ha n® — 1.290. —4, 1,0, 1,
2,5 292, a)—10,2,4,16;6) =13, -3, -1,9.294.2) -1, (; 6) 28, 2,4, 34. 296.a) 2; 6) 2.
298.a)0,2,7/3,3,7/2,3¢ V2,8)—6,—1,2.299. -8, 57.300. 1, 2. 301. Hanpumep, 48, 49,
50.302. Ha 48. 303. Ha 15. 306. 329, 392, 518, 581. 307. 19899999. HauMeHBILWM YHCIOM
¢ CYMMO¥H whdp, paBHOl 63, apseTca ceMU3HauyHoe ydcno 9999999, Ho oHO He AenuTcs
Ha 7. BO3pMSM BOCBMM3HAYHOE YUCNO ¢ NepBoi LMApol 1. OHO 0AXKHO CogepXaTh OAHY
uugpy, paeayio 8, W wectk uKudp, pasHux 9. C noMollibio NepeGopa BRIACHUTE, Ha KAKOM
MecTe Gynet croaTe UHgpa 8. 308, INepemHoxuMuncnaag + b, a— bwnab:{a + h{a — blab=
= ab{a’ — b”). C NOMOLLBIO YTBEPKAEHHIT OMOPHHIX 3a1a4 162 1 163 u3 § 6 nokaxuTe, 4to
MoAy4YeHHOe NMpon3eejeHNe teantea Ha 3. 31 n =3k + 1 (k= 0, 1, 2, ..). 312. Tak KaK
cymMma ¢’ + ab + b genured Ha 3, To ¥ npoussenenue (a — b)a® + ab + b)) = a® — b ne-
amrca Ha 3. C Apyro# CTOPOHBI, pasHoCTE (@° — @) — (B° — ) = {&° — b*) — (a — b) Takxke
aenuted Ha 3. Ortciona pasHocTb g — boenuTea Ha 3;a — b= 3k, a= b + 3k (k€ 2). Tenepb
noayqaem: @’ + ab + & = (b + 3k)* + (b + 3k)b + &’ = 3H + 9bk. Tak KaK 3Ta cyMMa Mo
YCNOBMIO JeNHTeA Ha 9, To 367 aenuted Ha 9, oTkyaa b aenuTes Ha 3. Ho Torna u o aenvtes
Ha 3. 315. He moxer. YMHOXETE JaHHYI0 CYMMY Ha 2 ¥ noaoxute 2” = 4. Tenepsb ¢ no-
MoLIbIo Tabauiel, NogoGHOH Tabnuue K3 3a7a4n 314, BHIACHUTE, KAKHE OCTATKH MOXET
IaBath NonyueHHas cymma @2 + 2g + 2 npu gexenvu Ha 7. 316. a) [TonoxuTe 7 = 2k; 6) no-
noxute # = 2k + 3. 317. Bee 1, He aenaunecs Ha 4, 318, CHavana 1oKaxuTe, YTO €CIH,
HarnpuMep, cymma 10a + 1926 aeanted Ha yucio 101, aBALIOLEECH NTPOCTHIM, TO PA3HOCTh
a — b nenutca Ha 101. 320. He cyiuecteyeT. 322, CyiiecTByeT, Hanpumep, ¢ = —1. 324, 224,
624. 325. 1352, 1734. 326. 143, 143 unu 167, 334, 327. 166667333334, 331. Hanpumep,

Pix)= %x(x + 1){(x + 2). 332. Tlonaraa P(x) = ax’ + bx* + ex + d, paccMOTpHTE, HANPHMeED,
suadeHun P(0), P(1), P(—-1)u P2). 334. gnenmrcana l, p=3k+2(ke2).336.1,1;1, 3;
3,7.337.1,1;1,2:2,5:4,11;5,7.339.2,3,7.340. 1,1, 2. 341. 2, 3, 7, 43. 342. 102000564.
345, Bepto. 348. Beeraa. 353, He cyinectsyer. 354. PacecMoTprTe aBa ¢iyyas: KOTAd YMC-
Jla x, ¥ U Z nal0T pasdele octatku 0, 1 M 2 NpH fefeHun Ha 3 1 KOTAA ABA M3 HUX, CKAXEM,
X Wy, NA10T OAHHAKOBLIE OCTATKH NIPH AcsieHWu Ha 3. 3585, 1, 2; 1, 4; 2, 4. 356. ¥YnpocTtHure
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pasHocTh Ba® + ab + 1) — a($* + ba + 1) 1 ucnonw3yiite TOT (HaKT, YTO OHA ALUTCA Ha
P +ba+tl.

£ 9. IlpocThie H COCTABHbIE YHCIA

357. Knur no typramy — &, no maxmaram — 14. KHur no maxmaram Gonsiue. 358. He
Moxket. 360, Moxert, ecnn a = 32, b= 15. 362. a) He MoxeT; 6) MOXET, eC/iM OCTATOK paBeH
49, 365. 3, 4. 366. a) 2; 6) 3. 368. a) Bee a; 6) Bce a # 1; ) bee a. [TpuBaBuTh U OTHATD a°.
369. 2 = b= 1.370. 6. 371. Haripumep, 18. 372. Hesepto, Hanpumep, 1pH # = 4 rofiydaeM
cocrasHoe Ykcno 841. 373, 6) PaceMoTpute “nenbl nocienosarensHocti 342 + 1, 1647 + 1,
294° + 1, ... . 374. CoctaBnoe. 375. Otnumute ¥ nipubasste 2. 377, JaHHuBE YHCTa Npu-
HuMalot sua 1 + 10% + 105 + . + 10%. l'Ipeoﬁpa:syeM 3TY CyMMY, 0003Hayas ee Jepes S

S=10%+ 10"+ + 100+ 1= (10* = DO+ 10"+ + 10+ Iy =

10‘i 1
gird_ gy — | 1072
10‘— (10 D= 101" 99
3aechumncio 10%* 2 — [ aenvtes Ha 102 — | = 99. Mpy MccrenoBaHUK TeTMMOCTH Ha 101 pac-
cMOTpUM ABa cayyast. 1) Tlyers & yetHo. Torna & + | neverno. B stoM caydae 10% 72+ | =
= ((10%* "' + Di(10? + 1). CnenosaTensHo, YMCHO S PABHO NPOU3BEAEHUIO ABYX HATYPANb-
10%+2 ] 0%+
99 101
yetHo. Torna k + 1 yeTHo, orkyaa 10% 2 — 1 = ((109)** ' — 1)¥(10? + 1). B 310M cnyyae Yncno
lolk +2_ 1
59101

(10%* 2 + 1), BepHo au, 970 NiepBoe U3 HUX Gonblie 1? s 3TOro HyXHO,

—lagxr24,

HHIX YuCeT; § = , MPHYEM Kaxnoe H3 HHX GonbLue 1. 2) TIyeTe & He-

S TaKkKe paBHO MPOM3BCICHHIO IBYX HATYPANbHEX YHCEN: S = X(10%+ 2+ )=

_ 1%
4 _

yTOOH 2k + 2 >4, 1.e k> 1. CAenopareNbHO, OCTANOCH PACCMOTPETE elle cnydait & = 1.
Ipu k& = 1 sTopoil MHOXUTeNb paBen 10* + 1 = 10001. Ho uncno 10001 — coctaBHoe, Tak
Kak genutcss Ha 73 (nposepsrel). 378. JanHoe uucao neaurcs Ha | 1. BusicHuTe, kakue
OCTAaTKH HaloT Kaxaoe W3 uncen 3° w 5° npu aenennu Ha 11. 380, 5, 11, 17, 23, 29. U3
MATH HATYPANBHBIX YHcen g, @ + &, a + 12, a + 18, a + 24 0aHO U TONBKO OIHO AENUTCH
Ha 3 (mokaxwuTe!), MOITOMY B Ka4YECTBE HAMMEHBLUETO WieHa apudMeTHYECK O mporpec-
CHH HYXHO B3ATb MMCJIO 3, ABAAOLIeECA NMpocThiM. OTclosa clienyer, YTo apupMeTHYE-
CKas MpOorpeccus yXe ¢ 6 WieHAMH, YAOBAETEOPAIOILIAA YCAOBHAM 3a0a4H, HE CYILECTBYET,
a nporpeccus ¢ 3 wieHaMy enHHcTBeHHA. 383, 3.384.a2)2;6) 3;8) 3; 0 5; 2) 5. 385. 3w 7.
386.a)3;,0)3.388.5=3+2=7-2380a)yp=2,g=3;p=3,¢=2,002u ;2 n 3
B) 21 3. 390. p — nmoGoe npoctoe, g=2; p= 13, g — nwboe npocroe. 392.a) 2,3, 5,6) 2, 3, 19.
395. YrBepxkaenue sepHo. 396. Yucho # nenutca Ha 3. 397, OOpaTHoe yTREpXAEHHE He-
BSpHO. ITpuMepoM MOXET CAYXHTE Yucio 111. 399, a) BepHo; 6) sepHo. 400, [pecbpasy-
eM JaHHoe peipaxenue: (Tn + ay + 3 =490 + 14na + &> + 3 = n(49n + 14a) + (a* + 3).
Ecaun Tenepsb B3ATL M060E 3HAYEHHE A4, BeNAILEECT Ha @' + 3, TO TONYYeHHOe YHCHO OY-
aet cocragHbiM. 403. a) [Ipeanonoxum, 4To MHOXKECTBO BCEX NPOCTHIX YHMCEN BHIa 4k + 3
KoHeuyHo. O603HauYMM Yepe3 # MPOU3BEACHHE BCEX TAKUX YMCET, MONOXHM a = 4n + 3.
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Cpeny NpocTeiX AS/MTENSH YMCIA ¢ MMEeTCs 110 MeHbIel Mepe ofMH TOTO Xe Buaa. B
CAMOM AeJie, ecin Obl BCe NPOCTHIE JSMMTENH @ uMend Bua 4k + 1 (a npoctie yncia, 6onb-
1rHe 2, Npy ACTIEHUH Ha 4 MOrYT 1aBaTh B OCTATKE TOALKO | WNH 3), TO M YHCAO @ MMeTo OB
TAKOJ K€ BUA, TIOCKONBKY (4k, + 1)(4k, + 1) = (16k k, + 4k, + 4k,) + 1. OO03HAYMM 3TOT
NpocToil genutens yucaa g uepes b = 4c + 3 (¢ € N). Toraa aib, 7. ¢. (4n + 3)ib, u, Kpome
TOro, #:h, Tak Kak # paBHO [IPOH3BEACHHIO BCSX YHCET 3ToTo BHaA. [Tonygaem:
(dn + 3)b
B Anh
b
Orciona b= 1wmn b= 3. Ho B a1oM citydae HY OBHO H3 paBeHCTB dc + 3= 11 4c + 3=
3 IIpH HATYPATBLHOM ¢ HEBO3MOXHO. MBI NPHLLAY K IPOTHBOPEYHUIO.

§ 10. denenue ¢ ocTaTkoM

406.9, 19, 29, 39, 49, 59, 69, 79, 89. 407, OcTaToK papgeH 5, vactHoe — 103682,
409, 332, 9, 36. 411. Ocrarok paeed 8, 4actHoe — 10g + 1, roe ¢ — cTapoe YacTHOE.
412, Ocratok paBeH 6, yacTHoe — 6g + 1, rae ¢ — crapoe yactHoe. 413. 4 1 5. 417. Bep-
Ho. JoKaxure, 4TO pa3HOCTE AAHHBIX YHCEA DeanTed Ha 281, 419, 235, 421. 89. 423, 50735,
424. 3988106. 426. 38. [Monyuaetca ypasHeRue {(4g + r)* + 5 = 1614¢. Hanee nepeop o r,
rae r<{; 1;2; 3}.428. 1, 3, 599, 1797. 429. 23.430. 1, 2, 3, 4, 6, 8, 12, 24. BrluTeM paBeH-
crBa2k+ 1 =ng, tru(2k+1Y=ng,+rk=0,1,2, ) Qk+ 1Y =2k +1)=n(g,— q)),
(2k + 1) - 4k(k + 1) = n(q, — q,). Y1cno B 1eBOMA 4aCTH IOCAEIHETO PABEHCTBA ACNTCS Ha 3
HHaB. 432.22.433.4.435,.1.436.5.437.a) 1, 6) 5;8) 12. 439. 2) 25; 6) 5; ) 1944, 440. ITpu
p=2,r=3 npup=23,r=35, npup> 3, r=2. PaccMotpure ciyuau p =2, p=3Iup > 3. Ro-
K&KHTE, 4TO AP p > 3 BRITTONHAETCA paBeHCTBo p° = 12a + 1. 441. 3. Yucno 2001 pennrca
Ha 3. Ecan 2001 =g +a,+..+a,1aea,, a,, ..., — HATYPAIbHLIE, TO NOMydaeM:

atalt.ta= (‘azl3 —a)t(@—a)+.+{@—a)tiatat.+a)=

S(@ —a)+ (@ —a) ot (@ —a)+ 2001,

Kaxaas 43 pasHocreil B ckofKax senmMres Ha 6, a crereds 20017 na 3 nenvtes, a Ha
2 — HeT, T. €. oHa uMeeT BUA 3 - (2k + 1) = 6k + 3. [To3TOMY 0CTATOK OT AeNEHHS Ha 6 cyM-

MBI KyOOB papeH 3. 442, 2.

§ 11. HaubBonbumii 00mupit aeAHTEb H HAHMEHBIIEE 00Iee KPpaTHOE

443. 49 v 98. 444, 666, 1332 1 1998, 446, 420, 20 uan 140, 60. 448, 121212, 450. 3.
451, Ha 56. 453. 1. 455, H3 paserctea HOI (1, n + 1) = | (cM. yTRepXIeHHe 3a1a4u 454)
cieayeT pageHetso HOI (2n, 21 + 2) = 2. 457, | win 3. 458. a) MUckoMbiM ABnseTcs cpel-
HES YHCAO; §) TOOXOAHUT TO M3 ABYX CPEAHWX YHCEI, KOTOPOE HEUETHO; B) ecii 0003HAYHUTh
ATk AOCACIOBATS/IBHEIX HATYPAABHMX uMcen uepesn, n+ 1,8+ 2, n+ 3, n + 4, ToIpu 1
HEYETHOM HCKOMBIM ABASETCA CPefHee YHEAO # + 2, a [IPH # Y€THOM — TO M3 YHeea x# + 1
nn + 3, Kotopoe He neautea Ha 3. 460, 1 unn 19.463. HaSnpua=5+3(k=0,1,2,...).
464. Beenem obosHauenua: HOH (k, n) = d,, HOH (5% + 3n, 13k + 8n) = d,. Tak KaKk uncna
kM # genarcd Ha d,, To W uncna 3k + 3a n 13k + 8n nenarca Ha d. Toraa d, 2 d|: peas d,
ABIACTCA OOIMM AeAHTeNeM Yhcen Sk + 3n v 13k + 8n, a d, — ¥X HauGONBIUMM OOLIMM
aenuteeM. Tak Kak umcna 5k + 3n u 13& + 8a aensired Ha d,, To Ha d, IENATCA YHUCAA
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S(13k + 8n) = 65k + 40n, 13(5k + 3n) = 65k + 394, a cnenoBaTeNbHO, M X PA3HOCTD, PAB-
Hasi 1. AHAJIOTHYHO AoKa3kiBaeTca, uro kid,. Torna d, > 4, W3 wepasencte d, > d, n d, 2 d,
crenyet, uto d, = d,. 465.7. 467, JlpoGs HecOKpaTMMa HH MPH KAKHX HATYPATLHBIX /1.
469. 1. 470, 1 vuin 3. 472.3)Ha 3 ipy @ = 3k + 1 (k € N); 0) 1pobb HecoKpaTHMa HH MIPH
KaKHX HATYpanbHuIX a. 475, a) 319; 6) 2142; 8) 5148. 476.a)Ha 3 npu n = 3k (k € N);
oyHasSnpun=5k(ke N;BHa7npun=T7k+5{k=0,1, 2, ...). 480. 91, Korna AepaTb
yyices paBHsul 91, a mecaroe — 182, 481, 999 » 1000. 482. 97, 99, 100. 483. Yepes 36 aneid.
484, 11. 486.331,5M. 488.2)419;0)420n — 1 (n € N). 489.999.490.a) 119;6)420a + 119

(@a=0,1,2,..).493. a) n(n + 1){n + 2), ecny1 n HEUETHO; ;n(n + 1){n + 2), ecnu 1 YETHO;
@) En(n + 1)(n + 2){(n + 3), ecn n He penutcs Ha 3; én(n + D(n + 2)(n + 3), ecan n ne-

nuresa Ha 3. 494, 9 v 25 496. 20 u 28. 497. 2, 20 unv 4, 10. 498. 96 v 36. [epebepure neau-
Tenu ukcaa 288, Gonbswine 6(. 500. 54, 324 wau 108, 162. 501. 30, 60, 90 wiu 60, 90, 180.

503. %%Q 504. % 506. Hesepuo. IlpuMep — umcna 4, 6 1 9. 507.3, 36 viu 9, 12.
508. Bepno.

§ 12. Ilepecranoeka W 3auepKkuBange uud)p B HATYPAJILHOM YHCIE

511. 454 n 45, 512, 1951, 951; 2451, 451, 513. 672 n 67. 514. 157, 57 u 15. 516. 31, 62,
93; B KaXIOM 4YHCNE HYXKHO 3aMepKHBaTk mepeyro uudpy. 517. 105, 3a4epKHBaTh HYXHO
CpedHIoK IMdpy; 350, 3a4epKHBATE HY:KHO TIEpBYIO LHOPY. 519. a) CymecTtryet, Hanpu-
mep, 1999; ) ve cymmectryet. 520. 191, 791, 1391, 9191. 521, 100, 200, 300, ..., 900, 105,
108, 405. Tlo ycinoruio a0b = k - ab, 100a + b= 10ka + kb, rae k — natypanbhoe, 1 < k< 10.
Torna kb — b = b(k — 1):10. PaccMOTp#M HECKONIBKG Cy4acB B 3aBUCUMOCTY OT 1udpsl
b. 1) Tlverb & = 0. Torga Tpex3Ha4YHOE YMCTIO NMprHUMaeT BUA a00. Oxo Gosblie uncna ab
B 10 pa3; cnegorarensHo, 3meck & = 10. INonyuaem aesste yncen: 100, 200, 300, ..., 900.
2} IMycThb buetHO H OTAHYHO OT HyasA. Jna Torourobm aecnMmocts (K — 1)5:10 BBIHOJIHHJIaCb,
HYXHO, yTo0B1 k — | = 5, k = 6. [Nomyuaem: 100a + b = 60a + 6b, 40a = 54, b = 8a, 0TKyaa
a=1, b=8& Mmu Haunu yncno 108. 3) Iyvere b = 5. Toraa k — 1 10MXKHO GBITE YETHEIM,

T e. k — neuernsiv. Tlonyuaem: 100a + 5= 10ka + Sk, 206 + | = 2ka + k, k = 220“: 11
= 10 -~ E Tak kak 9 nenmmtca Ha 2a + 1, o 22 + 1 =3 wm 2a + | = 9, otkyna

Z2a+1
a=1 wim g = 4. Haxonum uyucna 105 n 405. 522, Bce TpexsHauHbIE 4KHCAA, OKAHUMBA-

lomdecs Ha uyas. 523. 975, 525, 103. 527. 102564, 528. 153846. 529. 1012658227848.
530. 157894736842105263. 531.421052631578947368. D10 o ¢YLIECTBY 3adada TOIG
Xe TUMa, 4T M 3a0ayd 526—330, TaK Kak mepeHoc nepBoil UMQpPR YMCAa B KOHEL MOX-
HO 3aMEHHTh MEPEHOCOM MOCAENHel UM(ppEl ApYroro YUcIa B HA4alI0, a YMeHbIIEHHWE
B 2paza — yeenWueHueM B 2 paza. 533. 142857, 534. 285714, 535, 142857 u 285714,
542. 1782, 2673, 3564, 4455, 5346, 6237, 7128, 8019. 544. He cyinecTpyet. 545. He mo-
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xeT. 546. 1080, 1188, 1296, 547. 157894736842105263, O0o3HAUMM HCKOMOE YHCAC Yepes
1510+ a. Toraa (15 - 10° +a) - 5= 100a + 15, 3 - (5 10* — 1) = 19a. Hy>XHO BHACHHTb,
IIPY KaKOM HaMMeEHBsLIEM & 9dcno 5 - 10% — 1 = 499...9 (k nesatok) Aeautcs Ha 19, s
ITOTO HYKHO BENUTE YKa3aHHOoe YHCAO Ha 19 A0 Tex Mop, MoKa AeleHWe HALIENo He OyaeT
BBINCRHATLCA Briepbble. 548, 469, 551. a) BepHo, §) HeBepHO, HanmpuMep, A18 yucaa 21.
§53. a) CyuuecTByeT W eaHHCTBeHHO — 8712; 0) He cyllecThyeT. 554. Moxkert, Takoe yuc-
JO €AMHCTBeHHC — 98901, 555, CyiectpyeT U eAnHcTBeHHo — 989901, 556. a) 54; @) 594;

B) 5994 uny 5454, 557. 954. QO603HaYMM HCKOMOE uHcHo Yepes abe. Torma abc — cha =
=99(a — ¢), rne @ > ¢. C Apyroit CTOPOHLI, 2Ta pa3HOCTh PABHA GAHOMY U3 uMcen ach, bea,

bac, cba, cab. Tak KakK 3To MocaeaHee YUCIO AETUTCS HA 9, To cyMMa @ + b + ¢ aeuTes
Ha 9, T €. paBHa 9, 18 unn 27. KpoMe Toro, To Xe YHCI0 TOKHO AeAUTLEA Ha 11, a Torna
AenuTes Ha 1] cOOTBEeTCTBEHHO OOHO U34yKucena +bh—-c, b+c—anmma+c— b, 1. e. oHo
paeHO O uan 11. Teneps HYXHO COMOCTABUTL KAXAOE 3HAMEHHE KAXIOH U3 NOCAEAHUX
CYMM CO BCEMM 3HAYEHHAMH CYMMEI g + & + ¢, I1pH 3TOM HYXKHO YUHTBIBATE, YTO CYMMa 1
PA3HOCTh ABYX UEIIX YHCET HMEWT GCIMHAKOBYIO YETHOCTE.

§ 13, Iecneanue nugpLE HATYPATLHOTO pAAA

558. a)0; 6) 5;8) 9. 559. 2) 0; 6) 6. 561, a) 24; 6) 80. 562. 2000. 565. a) 95; 6) 115; B) 155.
568. a) He MoxeT; 8) MOXKET, B) HE MOXET; I) MOXET; M) HE MOXET; &) HE MOXeT. 570, a) 9;
0) 3; B)4. 571. He menurca. 572. 4. 573. He cymecteyior. 575. 76. 576, a) 25 X 25 = 625;
0)625 X 25 = 15625, 578. 625, 376. 579. a) 376 x 376 = 141376; 6} 625 X 625 = 390625,
B) He cyllecThyeT; r)425 X 425 = [80625. 580. 9376 unu 0625. 581.1 wau 6. 583. 0.
584. B pasnoxeHHd 3TOro NMPON3BEIEHUA HA MPOCTRIE MHOXHTEIH COREPKUTCA DOJIbIIE
ABOEK, YeM nATepoK. ChemoBaTenbHo, Te ABOHKH, KOTOPEBIE HE BOLILIM B AP ¢ NATEPKAMH,
TIPH YMHOXXEHHM Ha APYTHE NMPOCTEIE MHOXKUTENH 3, 7, 11 U T. 4. 1anyT B IpOM3BeaeHHY YeT-
Hoe 9HCIT0, 586, a) 8; 6) 4. 588. a) 49;6) 96; B) 72. 589. 8125, 591. 382 = 1444, 592, 14°= 2744,
64° = 262144. 596. CyniecTsyeT U enHCTBEHHO — 68° = 314432, 597. a) Cywecrsyer U
eAHHCTBEHHO — 6833 = 318611987, @) ne cywecteyer. 598. 19, 39, 59, 79, 99. Cnpa-
BEANHBO paBeHeTBO xyv° = (10x + ¥ = (10x + p)(10x + y)(l(}x + »(10x + p}(10x + y) =
= 100a + 50xp* + 3, re @ — KONUYECTBO COTEH uncaa x)°, a 50xy* mosydaeTes npu eno-
KEHHM MATH CIATaEMHIX, KAXIA0E W3 KOTOpEIX pasHo 10x -y - y - y - y = 10xp". PaccMoTpuTe
CIYYau: X YETHC, X HEYETHO, 8 BO BTOPOM Clydae — MOACAYYAH: ¥ YeTHO, ¥ HEHETHO.

§ 14. Crenennb ¢ HATYPAILHBLIM MIOKA3ATEIEM

599. 169, 196, 961. 600. 361, 784, 529. 601. 9216. HyXXHO HA4ATh C ABYZHAYHOIQ YHCA,
ABNAIIEroca TOYHON YerBeprodl crenensio. 602. a) Asnaercs; 6) He apnsercs; B) SBAA-
etcsa. 603. a) He arnsierca; §) aensercs; ») aenserca. 604. 2°°.605, Ha 210. 606, Ha 7350.
608. He moxer. 609. 2) He moxer; 6) moxeT: 1331 =11°, 613, He MoxeT. D10 44CA0 DETHTCA
Ha 22, Ho He genuTca Ha 22, 615, 2) 0, 1 wiu 2; 6) 0, 1 win 3. 616, a) He moxer; 6) He MoXeT;
B) MOXeET, HATIpHMep, 12+ 12+ 12+ 12=4. §19. Cymectryet, HanpuMep, n=209952.621. 432.
622.2" - 3% 5% 623. 3025 = 55°. 624. 55225 = 235, 626. 6084 = 78%. 627. 371293 = 13°.
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628. Haripumep, 3, 4, 12, 84. PaccmotpuM pasenctsa 32 + 4° = 52 u 52 + 122 = 132
M3 Hux crenyer, 41o 3 + 47+ 122 =132, Teneps HaiaeM TAKHe HATYPATEHBIE YUCAA X H ¥, 4TO
132+ 22 =32, ¥ — x> = 169. 631. Caayyait, Koraa Bce NATh LUDP YNCTA HEYETHBI, HEBO3-
MOXCH TIOTOMY, YTO ECITH NOCNEEHAA HNPpa TOYHOTO KBAAPATa HEYeTHA, TO NPeAnocien-
HAS AONXKHA OBITh YETHOM (CM. YTREpXAeHMe 3anaun 566 U3z § 13). Ecan ke Bce onn uer-
HHl, T. &. pasusl 0, 2, 4, 6 u 8, To cymMa UMdp umena pasaa 20. Ho 20 npw fenenvn na 3
JaeT B OCTATKe 2, CNeaoBaTeNbHo, ¥ CaMo YUCIO MpU AETEHNUU HA 3 aaeT octaTtok 2 (CM.
yTRepXaeHMe 3amaun 120 u3 § 5), a TOYHHIA KBAAPAT MpU NeFCHUM HA 3 HE MOXET AaBRaTh
B OCTATKe 2 (CM. YTBepXaeHue 3a8aud 163 u3 § 6). 632. 7744 = 887, O603HAYNM HCKOMOE
yHeno uepes aabb. Torna aabh = 1100a + 115 = 11(100a + 5) = 11(99a + (a + $)). Tak
KAK OHO ABASETCS TOUHBIM KBAJAPATOM, TO JIEANTCA He Tobko Ha 11, Ho 1 Ha 112, Orciona
(a + b)¥ll, e . a+ b= 11. Janee HyXKHoO MpoBecTH Nepefop Beex 3HaYeHMI mudp a u b,
MOJABL3YACH paBeHCTBOM a + & = 11. 634, He moxet. 637. 3249 = 57°. OBo3HaYUM uc-
KOMBIW TOMHBIH KBampar yepes abed, Torna yucna abe U cd Takxe ABAAIOTCHS TOUHBEIMM
KBagpataMi. Tak Kak uHgpH ¢ 4 d — nocleaHne NUGpL KBaAPaTOB, TO OHU MOTYT ApH-
HMMaTb 3HadeHns 0, 1, 4, 5, 6 n 9. Orcioaa uneno cd Moxet OpPUHHUMATL 3HAdeHydn 00,
01, 04, 09, 16, 49, 64, Nanee HyxHO niepebpaTh Bce CEMb CAYYAEB B 3aBUCUMOCTH OT ¢d.
639. NapapeHctea(n— 1)+ +(n+ 1) =a*(ne N, n>1,a< Ny cneayer,uto 3n* + 2 = &°.
Torna ¢’ — 2 nenutes Ha 3, oTKyaa ¢ = 3k + 2, rae k — 1enoe HeoTpuuatebHoe, [loncrabs-
Te 3HAYeHHE 4 = 3k + 2 B paseHcTBO & = 3n* + 2. 640. 1 = 60 + 6a + 1, Toe @ — Lenoe
HEOTPULIATENBHOE YHCHO, 641, 7 = 41. YMHOXHM paBeHcTBO n° — n + 41 = k* (k € N) Ha
4 n nipeoBpasyeM ero CACAVIOWMM 06pa3zoM: 4n° — dn + 164 = 42, (2n — 1) + 163 = 4i2,
45— (2n — 1)* = 163. PasnoxuTe EBYI0 H MIPABYIO 9aCTH NIOCIIEIHETO PABEHCTBA HA MHO-
xkutenn. 642. 4 576 36 81 16 9025. HyxHo Havats ¢ uncen JKE w HE M BRIACHUTB, KOT-
Aa ABA ABY3IHAYHBIX YHCIIA, ABISHOUIHXCA TOYHBIMH KBAApaTaMH, OKAHYHBAKITCH 04 OH
H TOif xe unppoii. 646. He apagerca. MaHHasg cyMMa BEMUTCA Ha |7, HO He ASJTUTCH VKE
Ha 172.647. 1, 3. Tlpu » > 4 1anHan cyMMa OKaHuYHBAETCH Ha 3, TAK KAK BCE 6€ CAracMBbie,
HAYKMHAA C MATOr0, OKAHYMBAWDTCA HYAEM; CICACBATENLHO, B 3TOM CIIyYae PelieHHd HeT.
Ocranocs NposepuTh 3HaueHua # =1, 2, 3. 649. a) 2, 6; 6) 1; B) He cywecrsyer; 1) 2. 651. 1.
CHauana y6exaaemcs, yro n = | nogxogut. [Tycts # > 1. Ecnu s yeTHo, TO Npu agneHuu
Ha 3 uneno 27 gaer ocrarok 1 (nposepere), 3° — octarek 0 u 4" — 1. Toraa sea cymMa npu
neaeHUd Ha 3 paet B ocrarke 2. Ho TouHEIT KBAOpAT NpK JeAeHNH Ha 3 HE MOXET JAABATh
octatok 2. [1yeTh n HeueTHo. B aToM cnyuae crenedu 2" M 4" nenatesa Ha 4, a cTeneHs 3° Ipu
DefeHWH Ha 4 naeT B ocratke 3, Tak kak 3" = (3"+ 1) — 1 =(3"+ 1) — 4 + 3, rne (3" + 1)i4.
Torna Bcd CyMMa NP JeneHUH Ha 4 aaet octatok 3. Ho Toudblil KkBaapat npu neAeHuKH Ha
4 He MOXeT AaBaTh B ocTaTtke 3. CaeaoBaTensHO, Bee n > | HE YAOBNETBOPAIOT TpeboBa-
HHIO 3anaui. 653, a) [Tonoxum # = k= 2a + 1, rie a — venoe HeoTpuuatenbHoe, Toraa
042 =28r 4 =020 =W 2 Gy [yerb n > k. [IpeobpasyeM AaHHYIO CYMMY:

34+ 3 =3 (3% +1). Yucna 3* u 3"~ % + | B3arMHO NMpOCTH {MoOYMaiiTe, MoYeMy),
TIO3TOMY WX TIPOM3BEACHHE SBIALTCH TOUHBIM KBAIPATOM TOrda M TOJABKO TOTAA, KOT-
12 KaXIOe U3 HUX — TouHsIl keagpar: k = 2a, 3" *+ 1= b (a € N, b € N). Orciona
3k=pl | = (b+ )b - 1). Udcno b yeTHo, a 3HAYUT, YNca b+ 1 n b — | HeyeTHsl. Ho
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IBA MOCHETOBATENLHBIX HEYETHBIX YHCTA B3AMMHO NPOCTH (CM. YTBEPXIEHHE 3amauu 456
U3 § 11), NO3TOMY NOCAEAHEE PABEHCTBO MOXET BBINOIHATLCS WL B TOM CHY4ac, KOTIa
b+1=3"*%
b—1=1.
Kyman=4k+1=2a+ 1. Utak, Ml Hautu, Yo k= 2g,n=2a+l, rnea — nwodoe
HaTypanbHoe uMcno. CaenaeM NposepKy: 3" + 3% = 3%+ 1 4 3 = 3% . (3 4+ 1) = 3% . 22
654. He nmeercs. 655. 2) ITofoxum & = n: 2 + 27 = 2" + 27 = 2"* ) Bunibepem n Tak, 4to-
Guin+ 1=ap, n=ap—1(ac N),6)nonoxum k= nm=n. 659.6) 100, 121, 144, 169, 400,
441, 484, 900, 961. 661. 3456, 4356 = 66°. 662. 4761 =692, 665. 16, 9. 668. 1, 1 unm 11, 16.
669. Hanpumep, 1000° + 1, 1000? + 2, 1000% + 3, ..., 1000 + 1000. Bce wieHs! 3Toii nocie-
IOBATENBHOCTH 3aKTioueHH Mexay 10002 n 10012 (nposepbre, yto 1000% + 1000 < 1001%),
NOYTOMY HH OIHH U3 HUX TOUHBLIM KBanpaToM He Asnacrca. 671. Hanpumep, 732, 52 - 732,
7¢-73%, 73°. HauneM, ckaxeM, ¢ apHMETHIECKOI IpOrpeccuu U3 Tpex uneHos 1, 23, 49.
VMHOXHM BCe e¢ wieHbl Ha @’ (g € N) n nonfepem g Tak, yTobsl uncio 49a° + 244° = 734’
GBLITO TOUHOI CTEMNEeHB0, HATIPUMeEP, TOUHBM KyOoM. 673. Hanpumep, 38, 39, 40, ..., 48,

* CnepoBaTeibHe, oAyvaeM: b =2, 2+ 1=3""* 3% =3 n_ k=1, or-

§ 15. CHeTeMbl cHHCaeHMS

675. B BoceMupuyHOH. 676. B natupuvHoi. 677.a) B mecatndnoii; 6) B oeBaTH-
PHYHO¥; B) B BOCBMHPHYHOM;, I) B ABCHAIUATHPUYHOW. 679, 47435, + 27654, = 77311,
680. 2) B TpouuHoii; 6) B I¢BATHPHUYHOH; B) B IICCTUPUYHOH; T) B BOCEMHPHYHOIH. B) Hyx-
HO pelInTs ypasHeHne 4(d + 3) =42 681. 1,3 mnmn 5. 682.a=4, b =0. 683, 62 + 4 (n c N).
684, 445. 687. a) Cycrema c IIOOHM YETHEIM OCHOBAHMEM d > 6; 6) cHCTeMa ¢ MOOHIM He-
4eTHBIM OCHOBaHMEM d > 5. 689, ITocneansas umdpa 1ncna gookHa OuITE paBHa 0, 4 win 8.
691, 2) d(d — 1}; 8) d3(d — 1); B} d*(d — 1}. CM. nparuao npom3eeneHus (Hanpumep, s [18],
§ 6, n. 6.2 v peuleHne 3anaun 129). 692. Bocrionsayiitecs Tem, 4TO KBAIAPAT NIOGOTO He-
YETHOrO YMCAA Npy AefaeHuM HA 8 naet 8 octatke 1 (cM. yreepxaedue 3anayuu 281 u3 § 8).
696. [NycTb HYXHO B3BECUTh TPY3 B 2 KI, IJIe # — TAKOE HATYPAILHOE YHCAQ, IPYH KOTOPOM
1 € n < 40. 3anMiueM 4nciIo 1 B TPOUUHOR cHeTeMe cunciieHHa. Ecan undpa HexkoToporo
paspAna B MOAYYEHHOH 3AMMCH PaBHA HYNQ, TG COOTBETCTBYIOIYIO MMpio He BepeM, a ecn
OHa paBHa 1, To CTABMM TUPIO HA MYCTVIO Yallly Becos. Ecnu ke sta uudpa pasHa 2, 1o Ha
TYCTVIO YalTy BECOR CTABHM THPIO, COOTBETCTRYIOLIYIO CNeAYIOuIEMY, H0NEe BEHICOKOMY pas-
PALY, a Ha APYTYIO Yalliy NOCTABHM MMPIO AAHHOIC paspdia — B CBA3M CTeM, 4To 3 — 1 =2,
HanpuMep, ecin Mbl B3BeltMBaeM rpys s 6 KI, 10, YIUTHIBAA paseHCTBO 6 =2-3 =20,
CTABHM HA MYCTYKO Yallly BECOB THpIO B 9 KT, a Ha Ty yally, rie Tpy3, — THPIO B 3 KL
698. 2) k + 1; 6) k. 699. B neparHanuaTupruHoi. 701, CyMmy g2~V + g2 -2 4+ + 4% + |
YMHOXETE U pa3nenste Ha d° — | U BOCHONL3YHTECH TOXIECTBOM WA a” — b U3 § 7.

§ 16. IlpeacTapaeHne LEJBIX YHCEN B HEKOTOPOI (opme

703, Bce HeyeTHHE YHCHa, HauuHadg ¢ 13, 704, PaccMoTpuTe ciydai n = 8, n = 9w
n=10. Cayqau n = 11, 12, 13, 14 1 Ap. CBOAATCA COOTBETCTBEHHO K cnyyasM » = 8, 9,
10, ontate # = 8 1 1. 1. 705, MoxHo. Bonipoc 3a0a4H CROIMTCA K CACIYIOLIEMY: MQXKHG JTH
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yucno 2000 npencrasuth B BHAe 12x + 17y, rae x M y — HaTypadbHble YHcna? 1 peimeHus
3TOl 3aJaqM TipeobpasyeM ypaBHenwue: 12x+ 17y =2000, 12x+ 12y + Sy =12 - 166 + §,
S5y —8=12(166 —x —»}. Orcrona 5y — 8 npenurcd Ha 12. C nowmoinsio nepeGopa Ha-

XOOUM, YTO TIOOXCHMT, HanpuMep, ¥y = 4. 707, 2. 710, a) MoxHo; 6) Hefb3d; B) MOXHO,
714. a) Henwsa; 6) MoxkHo. 716, Ecandn + 3= + )7, rae x U y — LIeAsIE, TOYUCAAX U Y —
pasHoit yeTHocTU. [Tyctbx=2a,y=2b+ 1 (ac Z, b€ Z). Torna (2a)* + (2b+ 1)’ =4n + 3,
4@ + 45 +4b+ 1 =4n + 3, 2a° + 20° + 26 =2n + 1. Ho nocnenHee paBeHCTBO HEBO3MOX-
HO NIPH LEAHIX &, & H #, TAK KaX €To NeBas YacTh — YHCIIO0 YeTHOe, A fipaBas — HedeTHOoe.
717. a) MoxHo; 6) Henbad; B) Henban. 722, Bepuo. 724. 2043 - 2044. 728. 2. 730. Yucno
23456789 nipy neneHuy Ha 9 maet B ocratke 8, a uncno k(k + 1) - 0, 2, 3 unm 6 (nposepob-

| 1 1 ! | 1 1,1
Tel). 732. 2, 10. 734, Bepuo. 737. - + — + 738. + = 4+ L
P D2 pe+D22 p p

6 30 10 10
740, Moxno: 128=1-1-,-1-2-2-2-2-2-2-2(72 eavHuun). 742. He cylIecTBYIOT.
743. 499. 745. 4, 7, 8 W Bce HaTypanbHble YUCAa, Gonblune 9.

§ 17. Vpasnenus neproii cTeneHH ¢ ABYMA HEHIBECTHBHIMH B LEJBIX YHCIAX

747. 45. 748, 26 anpenn. 749. a) (5; 6}; 6) (100; 1}, (1; 20). 751. Moxer, ecind, HanpK-
Mep, CHHHM (PAoMACTEpOM cneitaTh 8 MoMeToK, KpacHuM — 10. 753, 61. 754. 1273. 756. 60
rupekno 1 r, 39 —no 10T, 1 — B 50 1. 758. 132, 264, 396. 759. (6; 4; 1), (1; 5; 4}, (5; 0; 5),
(0; 1; 8), rae neperil AMeMEHT KAKAOH TPORKH 03HAYAET KOAMYECTBO ALIMKOB 1o 16 Kr,
BTOpPOH — 1o 17, Tpetuit — no 21 k. 760. 12 srictpenos, 9 nonagaHuit no 8 oukos, 2 — no
9,1 — 10 ouxoe. 761. 2, 21 3. 762. 814, 1026, 150. YHcAO KHUT, NOAYYEHHEBIX IIEPBBIM Ma-
TasvHOM, Jeautcs Ha 37, 11 1 2, a 3Ha4HT, neanted Ha 37 - 11 - 2= 814, AHATOrHYHO YHCTIO
KHHT, [TIYYEHHBIX BTOPBIM H TPETHHMM Mara3MHaMH, ASTHTCH COOTBETCTBEHHO Ha 171 u
150. 764, ) x=2—-Tt,y=11t =3t 2);Dx=60+ 17, y=11t+ 3 (tc 2); ) x = 25t — 4,
y=13-81t(t€2). 765. x= 12t + 11,y =261+ 23, = 2% + 25 (+ € Z). 768. a) (15; B);
0)x=8t—6,y=201—15t,tAe1€{1;2;3;...; 17, Byx =651 =83,y =2Tr=35(te N, (> 1).
769. 19 nocok nepeoro pasMepa, 7 — BTOPOTO WM 6 A0COK NepBoro pasMepa, 18 — sro-
poro. 770. a) 11; 6} 8. 771, 10001, 83001. 772, 11 9-merpoBsIXx U 27 13-MeTpOBLIX TPYD.
773. 548, 549, 550. 774. 106. 775, Hanpumep, nonxoaur ypasHeane x + y=#n + 1. 776, U3
YPaBHEHHSA BULHO, YTO by NENUTCA HA &, T. 6. y aemutc Ha a. T77. (Ll a+ 1), (B + 1; 1)
779.17, 19, 20, 21, 22, 24.

§ 18. Vpapnenns ETOPOI CTENEHH ¢ ABYMSA HEH3BECTHBIMH B LIEIbIX MHCIAX
781.2a) (2; 2);, ©) (—2; =2), (O; 0); B) (2; —2); 1) (4; 2). a) Ucnonw3yiiTe OMOPHYIO 3a0a4y
780; ©) NONOXKUTE ~x = Z, —y = 1, B) IONOKHTE —) = F, I) HYXHO nonoxmbi =y raete’
22

782. 55 783.0)(5:4), (=15 10), (=9; 2), (=3; —4); ) (5; 28), (3; —18), (27, 6), (-19; 4);

B) {6; 30), (30; 6}, (4; =20, (10; 10), (=20; 4). 784, JInvHbBI CTOPOH MPSMOYFrOJIbHHKA PAB-

Hel 6, 3 uan 4, 4. 786. a) (1; [}, {0; 0); 8) (1; 0). 787. (999; 999 - 1997}, (999 - 1997; 999},
(1997, 1997). 788. 14. 789. (p + L; p(p + 1)), (p(p + 1); p + 1), (2p; 2p). 792, a) Hanpumep,
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Zxy —4x + 6y — 5= (; 6) wanpumep, (x — D+ 2y =0. 794. 2) (- 1; 3}, (-3; -9), (3; 3),
(=7, =9);,6) (4; 2), (0; 0); ) (—1; 2), (=1; 0); 1) (2; 10), (1; =3), (4; 6), (=1; 1), (14; 10),
(=11; ~3). 796. 6) TouHwlii KBagpaT NMpH OEAEHUH Ha 4 HE MOXET AaBaTh B OCTAaTKe 3;
B) AOKAXHTE, 4T 3x° + | TIpM UesioM x He aenuTcd Ha 5. 797, 7 wim 14, 798. Hanpumep,
(x—vyv—Dix+ 3)=0.800.a3) (21; 10, (9; 10y, (=21; =10}, (—=9; =10); @) (2; 1), (=2; —=1);
B)(4; 1), {4; =3), (—4; 1), (—=4; =3). 801.2)(0; 1D), {O; —=11), (11; =22), (—11; 22}
0) (10; 0), (=10, M), (17, 3), (~17; =3), (15 3), (=1, =3), (18; 4), (—18; —4), (6; 4), (—6; —4).
a) [Ipusennte ypasHenwe K Buay: x° + (2x+y)’ =121 u nomymaiite, Koraa cymma
HBYX TOMHEIX KBaapaTop pabHa 1217 802. 431. 805.a) (0; 1), (0; 1), (1; 1), {1; -1}
8 (0,00, (1; 1); By (2= 2 —1— 1), t¢ Z. 807. 6) KsanpaT Lesioro 4Hcha npy AeneHyM Ha 3
HE MOXET JaBaTh B o¢TaTKe 2. 1) M3 ypasHeHHUA BUAHG, 4TO ¥ HedeTHo. TMonaragay=2g + 1,
TIOACTABETE 3TO BHIpaXKEHHE ANA ¥ B YpaBHEHHE. A) YpaBHEeHHE CBOIUTCHA K YPABHEHHUIO
M3 3a0ayu 1). 809, a) (#(1 — H); /(1 + ), t€ Z, 0) 26(1 + 40); (1 — 40)), ({1 —4H(1 = 2¢);
(1 ~4H1), 1€ Z

§ 19. Paznnie ypaBHEHHS ¢ HECKOJIBLKHMH HEH3BECTHHIMH B IIEJIBIX YHCIAX

813. Het peruennii. PaccMoTpuTe TP Cayyana: X v y YeTHBI; X 1 y HEUETHBI; X YETHO,
vHeuerHo. 817. (7. =1;0), (7;0; = 1), (1; 3; 2), (1; 2; 3). Buiutute ypasHenus. 818, (0; 0; 6; 0).
819. Her pewnenuii. Jlokaxute NMoCIenoBaTeNsHO, YTO T HEYETHO, ¥ YETHO, X HEUETHO.
IMonoxute B nepeoM ypasHeHuux = 2g + 1, y= 25, rae a u b — nenvle uncra. 820. [Tpusean-

x = xyzt — 2000,
y =xyzi — 200,
z=xyzt — 20,
t=xyzr—2

Te CMCTEMY YPaBHEHMIl K BUIY W NMepeMHOXETE BCE YpaBHEHWA 3TOH CH-

creMel 822. 0, ~ %, % 824. MoXHO MOACKHTE Z = —x. B nomyyamwiieMcs ypapHeHUM BHDE-

PEM ¥ TaK, uTafnl y — 1 =2x? (n € N). 825. Ecan nuetno: = 2k (k € N), T0O MOXHO IOTOXHTh
x=2%y=0. Ecmunueqetno: n =2k + 1 {(k=0, 1, 2, ...), ToO MOXHO TONOXHTL X = y = 2%,
827.(X1;0;0;0) (0; £1; 0; 03, (0; 0; =1; 0, (0; 0; 0; £1). U3 mepsoro ypaBHEeHHS CUCTEMBI
BUOHO, uTo X’ < 1, )P < 1, 2 < 1, £ < 1. OTcio0a Kax/Ioe 13 HEH3BeCTHHIX X, ¥, Z U # TTO MO-
aynio He niperocxoant 1. Tormax® < x%, ¥ < )2, £ < 2, 1° < 1% CrioxXuTe NOWIEHHO BCE 3TH
HepaBeHCTE. 829. (0; 0), (1; 1), (=1; 1). 831.2) (5; 21), (21; 5), (3; —13); 8) (1; 0), (0; 1);
B) (1; 0}, (0; —1). 832. Hanpumep, x=1,y =4, 7= 10.

§ 20. VpaBHeHHA ¢ HECKONLKIMH HEH3BECTHHMMH B HATYPAALHBIX UHCIAX

834. a) 89; ©) 81; s} ve cvimecTpyeT; 1) 12, 42, 90; m) 43, 63. 836. 135, 175, 518, 595.
837.2401. 838.x = 8, y = 3. 839, 15625, 13824, 840. 18, 63; 19, 81. 842.x =1,y = 3.
843. x=z=t1=2,y=dx=z=2,y=9,¢=L;x=3,y=4,7=6,1=T;x=3,y=9,2=1=6.
W3 ypaBHEeHHs BHAHO, 4T0 x < 4, TaK KaK yxe 557 = 3025, [Janee HyXHO poaenaTth nepe-
6op no x. 845, (12; 13; 57). 846. (3; 2). 848, a) Umeer, Hanpumep, (3; 5); 6) uMeet, Ha-
npuMep, (7; 14); B) uMeeT, Harpumep, (3 - 7% 5 - 7%). 849. 40, 120; 72, 104. B ypasuenun
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x2+ 3 = 16000 uncha x ¥ y AOJUKHB OBITh YETHEIMH, NIPHYEM ISAWTECH HA OAHY M TY XKe
cTeneHs NBOHKU. Jlanee HYKHO PacCMOTPETs TPH BO3MOXHOCTH: x = 2a, y = 2b; x = 4da,
vy =4b; x = 8a, v = 8b, rie B KaXKNOM U3 ITHUX CIVUASE UMCAa g4 ¥ b HeveTH. 851, 2001.
852. MoxHo noagxute x = 2(q + 1)}, y = 24°, e a € N. 853. a) (0; 0); &) (0; 0). Tpu-
BeneM ypaBHeHMe Vx + Vx = y K Buay x + Vx = 3. Torma Vx = a, x = @*, e @ — uenoe
HeoTpHuatenbHoe Yncao. MonyuaeM: @’ + @ =37, da’ + da =4y" 4’ + da + 1 = & + 1,
QRa+ Di=47+1, (2a + 1)} — 45* = 1, lIpa TOYHBIX KBaApATa MOTYT OTAMYATLCA APYT OT
apyra Ha | ToAbKo B oAHOM ciiydae; 1 — (0 = 1. 855, 8. 856. 24, 8; 54, 27. 857. (4; 4}, (32; 2).
BripasuTe U3 ypaBHEHHH y’ uepes x. 859, ¢ = 256, b = 128. 862, He vmeer. 864. Paccmo-
TPUTE ABA CAYYAs: KOTNA BCE YEThIPE HEM3BECTHRIX HEYETHEl M KOTHA JBA M3 HUX PaBHH 2.
866. (2; 22; 28) ¥ ellle NATH peLUeHNIA, MONYIAIOILMXCA OTCIOIA BCEBO3MOXHEIMH MEPECTa-
HoekaMH 4yucen, [Tpubaesre K 06eMM 4acTAM ypaBHeHHA Mo 1 H pasnoXuTe NEBYIO acThb
TIOIYYEHHOTO YpaBHEHHMA HA MHOJKMTEIH, A MPaByKy — Ha NMPOCThIE MHOXKHTENAH, 868, Cy-
iIeCTBYIOT, HanipumMep, 40, 16 u 12. 869. Yucno x HevetHo, KpoMe Toro, Tak Kak pa3HOCTb
x* — 1 aemvrca Ha §, o y wetHo. IMogokum x = 2g — 1, y = 2b, rle @ W b HATYpaAbLHBIE,
M nipecbpasyeM ypaBHeHHe: 237 = (x + Di{x — D + 1), 80 = 2a(Qa — D){da’ — da + D),
= a(a —1)(2a* — 2a + 1). B npaBoi 4acTH MOCIICIHETO PABEHCTBA CTOAT TPH MHOXUTENS,
NONApHO B3AHMHO MPOCTHIX, MOITOMY KAXALIH M3 HUX ABIACTCA KBAAPATOM HAaTYPAILHOIO
uyncna. Bosbmem nepBhIid W BTopoil MHOXHTEMM. BoanTas papedcteaa = m’, a — 1 = 1,
THE M W N — HaTypAnsHbIE 4MCAa, Modaydaem: #° — n° = 1, a 3TO HEBO3MOXHO.
871. He umeer. [pusenem ypasHeHue K suay: (x + »)° = 7(x% + x*) + 4. Ky6 HaTypaib-
HOIO YHCHa TP ACJIEHHH Ha 7 He MoXKeT nasarh B ocTatke 4. 873. He umeer. 876. a) [To-
noxMrex =y=z=3 r=3"(keN, ne N). 878. HyxHo paccMoTpeTh ABa cydas — Koraa
1 YeTHO U KOTAa 1 HeuetHO. Eciu n yetHo: n = 2k (k € N), TO MOXHO paBeHCTBo 3 + 47 = 57
YMHOXUTLHA 5%2 880, (1;1),(3;3).882. (2;2:1).884. (3:5),(4;7).886. (2;3:17),(3; 2, 17).
488. He umeet. HyxxHo paccMoTpeTh Caydan, KOraa X YeTHO M Koraa oHo HevetHo. Eend x
YeTHO, TO pa3HocTh 7* — 1 aenuTen Ha 8, a Mpasas JacTh ypaBHeHUA Ha 8 He aeantes. Ecan
X HeYeTHO, To 7 — | He nenuTea Ha 4, MocKoAbKY 7° — 1 = (7°+ 1) — 2, a mpaBad 4acThb ypaB-
HenndA JeauTea Ha 4. 890, a) He MeeT; 6) HMeeT, H TPHTOM eIHHCTBEHHOE petueHMe: (1; 2).
892.a)(2; 1% 6)(1;1;1);8)(2;2;1).6) [Iycte z=1. Torna 2*- ¥ =6, orkyaax=y= 1. [lycte
z > 1. B 3TOM Cclydae cTeneHb 5° oKaHYWBaeTCA Ha 25, a cymma 5° + 1 — Ha 26. 3HaMuT,
npapasl YacTh YpaBHEHUA He Aeanted Ha 4. Otcioaa x = 1. [IpUCMOTPUMCA K YPABHEHHIO
2:¥=5+1.Ilyctby = 2 (cny4ail ¥y = }, z = | yxe 6bi1). JIeBasd 4acTh NOCNEAHETO YpaB-
HEHHA JeANTCA HA 9, cneaoBaTeNBHOG, M MpaBas ero 4acTeb geaured Ha 9. Ho 5° + | nemvten
Ha 9 TompKo TIpH 2= 3, 9, 13, ..., BoOGILE NpH 7 = 6k + 3, e k — 1e/10€ HEOTPHILIATENLHOE
yucno (mposepsre!). Toraa 55+ 1= 5% + | = 125%* " + |. [TonyueHHOE BHpaXECHHE Ae-
nuTca Ha 125 + 1 = 126, a, cnenopatensHo, W Ha 7. Ho aepas vacte 2 - 3 ypaBHeHMa Ha 7
He AeauTcs. By M3 ypapHEHHS BUOHO, YTO X AeANTCA Ha ¥: x = ky (k € N). [loacTasere 310
BEIPaXcHHE BNA X B YpaBHEHHE M BHIPA3UTE M3 NMOJYYAKLIEIOCA YPABHEHHA CTETICHB )7,

- . - . 97____+_+ = _+_ + —
895 ], 1,2,4 896 I, l, 1, 2,5}‘1.1'[}‘1 l, 1, 1,3,3 3 —_ - =
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1. 1.1 1,1, 1,1
R i R R AT
899.2)(1; 2, 2), (2, 2, 2); 00(2; 3, 5), (2,5, 3), (3, 2,5), (3, 5: D), (5, 2; 3), (5: 3 2).
901. a) HeT pewiennit; 0) (1; 4); 8) (3; 11); ) (1; 2); (2; 3); @) HeT peweHHii. e) Tak xak ync-
70 y* — y 4ETHO, TO CTeneHs 2 ~7 spigeTcs TOYHRIM KBaapaToM. 903. He cyllecTByIoT.
B npapoii 4acT¥ ypaBHeHHA HYXHO NMEpeMHOXKMHTh TEPBRIH MHOXHTENML HA YECTBEPTRII,
BTOPOH — Ha TPETHI, a 3aTeM NMpHOaBHTh K 00eMM YacTaM ypaBHEHHA o 1 JLIF TOrg, 4To-
6Ll B MPaBOi 4acTH NOAYYUTE Keaapat cyMMel. 906, He umeet. 907. a) HyxHo Bocnions-
30BaThLCA TEM, YTO ECIM CYMMa X° + 3 IeJIUTCA Ha 3, TO X ¥ y IENATCA Ha 3 (CM. OTIOPHYIO
zanavy 177 n3 § 6). 6) Jokaxure, 470 eclM X° + ¥* DeAUTCA Ha 7, TO X ¥ ¥ NeATCH Ha 7.
914. 1, 1, ..., 1 (8 eaunuw), 2, 10. 3anuuieM cucteMy ypaBHEHUN {x, *x +':+ %, = 20,
X Xgen Xpp = 20.

M3 groporo ypasHeHHa cUcTeMbl BHAHO, YTO GOALIIMHCTEO HEM3BECTHHIX paBHeL 1. Pac-
CMOTPUTE CaYYan: X, = x, =..=x, = L, x, =x,=.=x,= L, x, =x,=..=x,= L.

S Y SR (RN (R IS R
3 4 34

=
| —
O —
L —

§ 21. HepapeHcTEa B UENBIX YHCAAX

4 4 1o 4 4001
921. CymecTsyer ¥ enMHCTBEHHA — 7 923, 7 924, a) e 0) 7 926. 35. 927. 2004000

22000 m 22001
HcxoaHoe HEepaB€HCTBO NMPHBENEM K BHIY 32000 - 2001 n 3-3000 - 2001 oraoa
n=72-2000 - 2001 = 8004000, m = 4001. 929. (1; 2). 931. 21. 933. (67; 3), (68; 3), (69; 3},

(70; 3), (71; 3). 935, 36 rpyzoBuIx asToMoBunel, 3 nerkoselx, 1 asTo6yc. 936. 2. 937, 169.

O603HaYMM INCNO AlUKHKOoBYepes x. Torna yucnoneranci papto 12x + 1. Otcrona 12x__+1_1 EN
U 12x7+ll < 20. Beurenum y ApoGu —I}Z-x—+1—| LIENYIO 4acTh: -l% =12+ % Cnenosa-

TENRHO, Ll < 8§, rie x — | apaseTcs genuteneM uncna 13. 939. B nepsom ainvke 11 geta-
x J—
nei, Bo BropoM — 17. 940. 19 «XKuryneii», 10 «Mockpnueii». 941, 231, INpusenem cuctemy

2x -3y 20,
KBHAYS 3x —dv 20, Tlomoxum 2x — 3y =1z, 3x—4y =1+t Orcionax= 3t — 4z, y= 2r - 3z.
Sx — Ty < 2. >0

IMonyyaeM cucTeMy HepaBeHeTs <7 20, Bornipoc 3anaun CBOOHTCA K CNEAYIOLLIEMY:
r+ 7520,

CKOJIbKO TOYEK KOOPAMHATHOH MIOCKOCTH 7O¢ ¢ UEACUHCIICHHEIMM HEOTPHIIATEIBHEIMH
KOOPIHHATAMM JIEXMT HE BHILLE MpAMOi # + z = 207 942, (0; 0; 0), (1; 1; 1). 944, MHOxe-
¢T80 Beex Map (x; x — 1}, rae x € Z. 945, HepaBeHCTBO CNPABELTHEO lIPH BCEX HATYPAITBHBIX
xup, kpoMex=y=1.947.a)1,1,z(zeN); 1,2, 2; 1,2, 3,01, I, Lt (€ N); 1,1,2, 2;
1,1,2,3,1,1,2,4.948.1,1,1,4;1,1,2,4.949. 1, y, z (e N, zeN); 2,2, 2(ze N); 2,3, 3;
2,3,4,2.3,590L (v (yeN). x; DxeN,x=21) (x; ) (xe N, x=1),(2; ), (3; 3), (2; 4).
953. (1; =3), (3; —1). 955. (x; x + 1) (x € N). 957, a) (5; -4), (6; —4), (6; =5), (6; —3);
0)(2;=2),(2;-3).959.(0; ), (~1;~1).961.a) 1, 2;0)n=1uBcen =7,
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§ 22. PasHble 3aAa4H ¢ HeJbIMH YHCIAMH

962. Upan TeTpoBny, 3alMCHIBAs CYMMY TPEX CNaracMbX, TIPUITHCHIBACT K HEPBOMY
caraeMoMy cnepa LHGpy 1, a MoceIHIon UM(ppY YMEHBIIAET Ha |, a 3HAYNT, yBeAHHBA-
eT NepBoe cnaraeMoe Ha 100000 — 1 = 99999 T1osToMy TpeThe CnaragMoe ¥ HEro noaysa-
eTCs TAKOe, YTOOB OHO B CYMME CO BropbiM napano 99999, Mokye APOXOAUT TOIBKO TOTAA,
KOrAa y BTOpPOTo caaraeMore He 6onee Naty ungp. 964. O603HAUMM HCKOMOE YNCIO uepes
ab. TlpopenaeM ¢ HuM sce ykasaHHbie onepatMu: ((@b + 1) -4 —ab—3)-2=6-ab + 2.
Hng toro ytobsl Mo MoAyYEHHOMY PE3YIBTaTY ONPEASTHTE 3aJYMAHHOE 4HCA0, HYXKHO OT
HEro oTHATL 2 M Pa3HOCTb pa3leduTs Ha 6. 966. BossMeM TpexsHauHoe Yucno abe, rie
@ — ¢ > |, BIYTEM U3 HETO YUCAO cha M peoBpasyeM pa3sHOCTh TAK, YTOOL! €€ MOXHO 6BL10
3aN4CaTh B BUJE TPEX3HAYHOro uncna: abe — cha = 100a + 106 + ¢ — 100c — 10b —a =
=g ~c)~(@—c)=100@—c—~1}+100—-(a—c)=100{g—c~1}+ W+ (10—a+c)=
= (@ — ¢ — 1)¥10 — g + ¢). Tenept CNOKUM NOAYIEHHOE TPEXIHAYHOE YHCAO C ero obpa-

(a—c—1DH10—a+o)
+

wenHey: (10 —a+¢)%a—c—1) 969, Moxno. 970. MoxHo. 971. 2) MoxHo; 6) MoX-

¢ 8 9
Ho. 973. [Iponspencune 18 npouseeacHui papHo 1. CyMMa 3THX MPOU3BEACHHI MOXeT
OBITE paBHA HY/AK TOABKO TOTHA, KOraa 9 npou3BeldcHuil paBHH |, a ocTalbHEE 9 paBHBI
—1. Ho mocieaHee HEBO3IMOXHO NMo-npeaslayineMy. 976. a) HykHo npoaHaauznpopath
X04 pelleHus npeablaylieid 3agaydn. YHCno 5 MOXET 3aHMMATE TOALKO OOHO MECTO —
B 1eHTpe KBaapata. Yncno | MoxeT 3aHATh M000e 13 4 MecT. Tlocae storo uncao 8 Moxer
3aHUMaTh 2 M3 4 yrrosbix KNeToK. OcTaNbHBIE KIETKH 3aNOMHATCA OOHO3Ha4YHo. Toraa

Mo NPaBWIY NPOM3BEIEHHA YHUCAQ TAKMX MAarv4eckKux KBaaparos paBHo 4 © 2 = §,
978. Hennas. 980, Bepro. cnonnsyiite paseHcraa, = 2q, +a, + a,— $,45= 64, + 3a, + 3a,

11 4|12
13 pelienus 3anauu 979. 981, Hesepro. Cum. kontprnpusep| 10] 9 | 8 | 986. C nokazare-
6147

nem 32. 987. C nokazarenem §1. 988, 1012. 989, He cymiectpyet. 990, a) 2% - 314 §7- 74 112
“132-17-19-23-29;6)2%-3%.5°- 75 11°-13°- 177197+ 23- 29 - 31 - 37; ) 2% - 322 - 512-
S8 11*- 137 17719223229 - 31 - 37 - 41 - 43 - 47.991. He nenurcs. 993. Ha 3* = 81 npu
a=7.IIpy 3HaueHuax # ot | 1o 7 AaHHAsA CyMMa MMPUHHUMAET COOTBETCTBEHHO 3HAYEHHMA |,
3, 6, 33, 153, 873, 5913. U3 Hux Ha HanbonpluyIo cTeneHb yncna 3 — Ha 3* — nefInTea no-
cneanee. [Mpu # > 7 aaHHyw cyMMy npeacrasuM B Buae 5913 + 8 + (9 + 10! +_+ »').
3neck 5913 menures Ha 3%, cyMMa B ckoBKax — Toxe, a 8! lenuTea Ha 3%, HO He TenuTes yxe
Ha 3°. TlosToMy Besd cyMMa IeNNTCS Tonbko Ha 3%, Ho He Ha 3°. 994, a) n = p?, rae p — npo-
CTOE YHCIIO, ﬁ)n =p’, e p — npoctoe, Wau n = ppz, e p, U p, — pasin4Hble TpoCcThIe
WA, By i = p rae p — npoctoe. 997. ayn = plpz, raep np, — paanquIe MpOCTBIE YMC-
na;e)yn=p st TAe p, U p, — PAsIMYHbIe NPOCTHIE YUCNA; 2 = p p,; 1 = p', rae p — npocToe.
999, 144. 1002. 1296. 1004. TTycTb YHCIO @ MMEET PABNOXKEHUE HA NMPOCTHIE MHOKHTENN:



a=ph-p%-. p% Tormaa" = pi*-ptt - po, (@) = (@k + Dak + D...{ak+ 1)
Kaxngiil n3 MHOXMTENEH NOCASAHEro MPOU3BEIEHUS B3aUMHO TNPOCT ¢ k, TOLOA ¥ BCE
[pos3BedeHMe B3auMHO rpocTo ¢ k. 1009. Cymectryer u eamucteenno — 1981, 1010, 247,
364, 481, 715, 832, 1012. He cymectayior. 1014. 2899999, 2900000. 1016. 69, 72, 75. Yuc-
10 X ABY3Ha4HO: x = ab. PaccmoTpuTe ABa cayuas: a + b < 9ua + b > 9. 1018. 27000001.
1019. 10, 11, 20. Ksanpat ABY3HAYHOro YMCaa 3anuchiBaeTcsa 3 WK 4 uudpamu, a xyb —
4, 5 unu é undpamu (cM., HanpuMep, [18], yreepxoenue szamauu 120 uz § 6). Ec
X = 4,a4,a,4,4.4,, TO CYMM2 €10 undp @ <9+ 6=>54, orkvaa a < 3. Ocranoce nepebparh
cayaan x = 10, 20, 30, 11, 12, 21, 30. 1020, He moxer. 1023. Cnoxure paBeHCTBa
a=na _,+(-1)na,_, =(@x-a,_,+{(=1y "' 1024, He cymecrsyiotr. [Ipumenute
METON «BWJIKHM» K IMOAKOpeHHoMY BhipaxeHH1©0. 1028. Bce nomepa, aemmuuecs Ha 5.
1029, O6o3Ha4nM HanGoMBIIH OOIMI AEANTERD YIEHOB a, ¥ &, _ | TIOCAEA0BATENbHOCTH
Pubonayum yepes d. Toraa U3 paBeHCTBa @, = a, |, + @, _, CJIEAYET, 4TO U &, _, NEIUTCA
Ha d, OTKyAa W3 paBeHCTBa @, _, = 4a,_,+ a, _, ToNyYaeM, 4Tou g, _, AenutcaHad U T .
B utore npuxoamM K femumoctH 4,id, T. e. 1id. 3nauwr, d = 1. 1030. a, = 30030 u 4, = 30.
1032, 1, 2, 3. HanuiueM HecKOMLKO MEePBLIX WICHOB o0eux mocncaorarensHoctei: 1; 2; 3;
5;8;13; 21; 34, ...; 2:1;3;4;7;11; 18; 29; ... . UX BMI HABOOMT HA MEICNE, YTO B 00e
NOCNeAOBATENLHOCTH (@,) ¥ (b,) BXOIAT ToRbKE ukcaa |, 2 v 3, a npy 06oM HATYpATEHOM
n> 3 cnpaBe/yTMBO HepaBeHCTBO 4, | < b < a . TlpuMeHyM METOR MaTeMaTHueCKoOH
uHaykuuu. [pyu # = 4 370 HepaBeHCTBO BRITQIHAETCH. JTOMYCTUM, YTO OHO BHIMOITHASTCA
npy scex 3 < n<k+ 1. JoxaxeM, 4ro TOTAA OHO BeIMOIHAETCA U Nipd v = k + 1.
CxnaapiBas NOWIEHHO HEpaseHCcTBa @, , < b < a, _ ,Ma, _, < b < a, nonyyaem:
a_,+a,_ <b_,+b<a  ta,a<b <a,,  Orcionauciesyer, 4To paccMarpuBa-
EMO€E HEPABEHCTRO CTIPABERIMEBO MpH Beex # > 3. (OOpaTUTe BHUMAHHE, YTO 34€CH IIPHWH-
LMN MATEMATHYECKOH HHAYKUHMM HA BTOPOM LIAre AOKA3ATENECTBA NPHUMEHANCA B (hOpME,
OTIMYHOH OT OGBIYHOH, 4 HMEHHO: 8C/IH YTBEPXKACHHE CTIPABEINIMEBO TIPH Beex n < k + 1,
TO QHQ CIpaBSMIMBO W npu # = &k + 1) 1033. 0. 1034. 3. 1035. Ha yereeproM 3Taxe.
1036. 280 M, 140 cton6Gukos. 1037, 48. 1039, 31 yuenuk, 7 yaeOnukos. 1040, a) 19; 6) 290.
1041, 4, 1043, 80, 99. 1044, Mornu okoHusThCA co cuetomM 22:18 wan 19:13. 1045. Ya-
CHl MYCTWIH B 7 (MAY Hezanonro fo 7) yacos. OCTAHOBWIMCE OHM B 10 yacoB. 1046. 36.
1047. 12, ecny cHMTATh M TOT TpaMBai, KOTOPLIH HAYMHAST ABUTATECH ¢ MOCNENHed Ko-
HEeYHOH OCTAHOBKW B TOT MOMEHT, KOTAAa TyAa NMpUOBIBAST TpaMBall C NAcCaXHpOM.
1049. 9, 29, 49, 69, 89. 1050, 18, 19, 28. 1051. 3, 74; 18, 37. 1052. HyxHC noayyuTh
nmocieAOBaTeNsHO TofioxeHua &, 28, 12; 8, 16, 24; 16, 16, 16. 1054. 120. 1055. 2301.
1056. 19, 39, 59, 79. 1057, a) 98765 — 10234; ) 50123 — 49876. 1059, 14, 1451. 1062. Ha 40.
1063. 1 — 10, moit gpyr — 14. 1066, 1, 2, 3, ..., 12, 14. 1068. 48, 24, 12. 1069. 73, 37.
1070. 41, 43, 45. Tlycte MeHBllIee U3 HCKOMBIX YMCeN paBHO 2n — 1, a YeThHIpex3HaYHoe
uncno — gaaa. Tlonydaem:
(2n = 1Y+ 2n + 1)+ (2n + 3)? = qqaa,

A —dn+ 1 +4 +4n+ 1+ 47+ 120+ 9=1111a, 1272+ 120+ 11 =11- 101 - a.
Orcromaaucno ® + n=n{n + 1) neavrea na 11, T.e. mamn #, wim 7 + 1 penures Ha 11. 1)
Iyctb v fenutes Ha 11: n= 11k (k € N). Torna

12-11&(1k+ D+ 11=11-101-a, 1322+ 12k + 1 = 101a.
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Ho a — umpa, nostomy 101z < 101 - 9 = 909. CaenosarensHo, 1324 < 909, orkyna &
He MpeBOCXoauT 2, T. €. & = | uan k = 2. Ho 3HaueHMd K = | UMK & = 2 He YIOBICTBOPAIOT
nocheadeMy ypaBHeHu. 2) Ilycets # + | geanteda Ha 11 7 + 1 = 11k {k € N). Toraa
R2MNE—DP+ 121k -D+11=11-101-a,12- 112 K= 12-2- 11k + 12+ 12- 11k-12 +
+11=11-101-a, 1326* — 12k + 1 = 101la. Otrcrona takke k= luam k=2 Mlpu k=1
peuteHuil HeT, 4 pH £ = 2 tonyvaeM: 1324~ 122+ 1 =101a, 505=101a, a = 5. B stom
cnyqaen+ 1 =22, n=21;2n— 1=42 — 1 =41. 1072. (p, - 1){p, - 1). 1073. Hanipumep,
BepLIMHH poM0a C AMaroHaNAMH, paBHBEIMH & U 8. 1075, g = b, 1076. %. P d P

b — HaTypanbHbIe B3aHMHO MpocThIe uKncha, g > b, 1878.x =3, y = 1. 1079. 5. 1080. Ha-
npumep, 10, 30, 50, ... . 1081. 258. 1083. a) He moxeT; 6) MoxeT, Hanipumep, # = 4000. 10-
84. Hennaa. 1086. 18. 1090. He cymectsyror. 1091. 1. 1094, a) IMycts 2x'%% 4+ 5 = Pi(x) + Q%(x),
rae P(x) u ({x) — MHOCOUNEHE! ¢ UeABIMH Ko3ddunneHTaMu. T10M0XKUM B 3TOM TOXNE-
ctBe x = 1: PX(1) + Q%(1) = 7. Ho cyMMa ABYX TOYHBIX KBAAPATOB HE MOXET PaBHATECA 7.
1095. He cymectsyer. 1097. IMycTs KBanpaTHbIi TpexuneH fix) = ax? + bx + ¢ uMeer ue-
Jble Koathduunentol u 1 — 1, #, 1 + | — TpH mocienoBaTeNbHEIX LeNbix yucha. Torna o
YCNOBHIO ABIAIOTCS HeThMY uncla: fln — D =am — 1Y+ b(n— 1)+ c=an* - 2an+ bn +
+tla—b+o),fm=an’ +bntc fint N=an+ 1Y +bn+ ) +c=an’+2an+bn+
+ (g + b + ¢). CloxUM NEepROE PABEHCTBO ¢ TPETEMM W BEIMTEM YVABOESHHOE BTOPOE.
INonyuum, uro uucino fin — 1} + An + 1) - 2n) = 2a apnsetcs uenbiM. Toroa LHeAbIM GyaeT
H udcno An + 1) — fin) — 2an = a + b. Teneps npeobpazyeM BHpakeHHe A fin).

f(n)=an2+bn+c=QaM+ (a+bn+e

Orcioga caeayeT, uTo 4ucne ¢ — Lenoe, /Jlajee MOXHO APUMEHMTh YTBEPXKAE-
Hue 3agaun 1096. 1098, 2. 1099, Moxer, Hanpumep, | + 3 + § +..+ 1999 = 10%
1100. Haripumep, (F1 — 2 + 3 -4+ 5 + (=6 + Y + (8 — 9) + (—10 + 11) +
+ (12— 13) + ... +(=1998 + 1999) + (2000 — 2001), 1102. 2 > 3, n Z 3k + L (k€ N).
1103 n =dk ke Nywiun =4k + 3 k=0, 1, 2, ...). 1104. He cymiectByeT. Jokaxu-
Te,yro " >a+ @ +. . +a L1053 < n< 9 Mpur =10k %2 10" 2, a nosromy
7"~ 2 3anMchIBaETCS MO MEHbINEH Mepe 1 — 1 nudpoii. Hanee nposepsTe Bee caydan # = 3,
4.5, ....9. 1106. 2000. TepeMHOXETe MOYREHHO HepaBeHcTBa 10F ' < 2% < 10  n 107 ' <
< §'9% < 10", rae k M # — HeKOTOpble HATYPAIbHBIE YUCNA, H, MONb3YACH TONYIEHHBIM

HepaBeHCTBOM, Haiinute k + #. 1107. Ecnu ﬂpoﬁbﬁ HECOKPAaTUMa, TO M Apobb 71010806 k

Hecoxpartuma. 1109, lonycTHM, 4TO B 3aNTHCH AcCATH3HAYHOrQ yucna sce 10 wudp pas-

»TIC A H

anyHbl. HaitaeM cymmy atix wadp: 0 + 1 + 2 +...+ 9 = 45, CneaosareabHo, yucao #° + 1
aeaurca Ha 3. Ho, ¢ apyroit croponsl, ydcao #° + | NpH AeMeHUH Ha 3 MOXET AaBaTh
B OCTATKE TOABKO 1 (ecam r geavrcsa Ha 3) unM 2 (ecam »# He Aenutes Ha 3). [Monyuaem
npotuBopeyne. 1111, Cu. perexue 3anayu 1110. BMecTO cTeneHelt IBOHKH B peLIEHHH
HYXHO HCMOAL30BaTh, HanpUMep, cTeneHH Tpoiku. 1112, Cpeayd HaTYpanbHBIX YHCEN

ot 1 o 2000 poBHo apa — 729 = 3° u 1458 = 2 - 3* nenarca Ha 3° TlpueeneM cyMMmy
| a

——————— K QOLIEMY 3HZMEHATEN0; HONYIUM Mpodb —— > rae g H

729 1458 y YAHM ARODD Fi 7 T

b — HEKOTOpBIE HATYPaNbHBIE B3AUMHO NPOCTHIE YHCa, b He AeauTcs Ha 3, Toraa cymma
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Bcex Apobeit, kpoMe



| a _ b+oba

2.3 .p 2-32.p
YUCHY, TAK KaK YHCIUTENE b + 6a 3Toi ApobH He Aenutea Ha 3, 1116.4. Yncnanun + 1
B Pa3IOkKeHHUH Ha MPOCTHIE MHOXHMTENH AQ/LKHE! COJEPXaTh TONLKO ABOHKH W MISTEPKM.
Ho Tak Kak 3TH 4Mcaa B3aUMHO MPOCTEI, TO ABOHKH MOTYT BXOAHTE B Pa3IOXXeHHUE TONBKO
OOHOTO H3 YHCEA # W # + 1, a MATEPKH — B pa3noxXeHHe Apyroro. # + 1 = 25, n = ¥ uan
n+ 1 =5,n=7%, r0ex M y— HaTypanbHele YHCAA. Jajtee HYKHO PSIINTE B HATYPATBHBIX
YHCAaX YpaBHSHUS: 2° — ¥ = | 1 5 — 2 = |. JoKaxuTe, YTO ACPROE U3 HHX HE HMEET pe-
HIeHWH B HATYPANbHBIX YHCIAX, 8 BTOPOE — eAHHCTBEHHOE pellleHue: x = 1, p = 2.

BCEX Apobeit paBHa + 3 Ho noayueHHas cyMMa paBHA ApoGHOMY
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