Yucina 1 uX CBOMCTBA

1. 3aganme 19 Ne 502027. Jlano TpEX3Ha4HOE HATYpaJIbHOE YUCIO (YUCIO HE MOKET HAUYMHATHCA C
HyJs1), He KpaTHOoe 100.

a) MoXeT JIn 4aCTHOE ATOTO YKCIIa U CYMMBI ero udp ObITh paBHBEIM 907

0) MoXeT T 9aCTHOE ATOTO YHCIIa M CYMMBI €ro 1udp ObITH paBHBIM 887

B) Kakoe HanOosbIlIee HaTypaabHOE 3HAYCHHUE MOXKET UMETh YaCTHOE JAHHOTO YUCIIa M CYMMBI €ro
uudp?

Pemenwue.

Hycts nannoe uucno pasao 100a + 10b+c¢, tne a, b u ¢ — uudpsr coten, necATKOB M eMHUIT COOTBETCTBEHHO. Eciu
YACTHOE ATOTO YKCIIA ¥ CyMMEI ero udp pasro K, To Bemonneno 100a + 10b + ¢ = ka + kb + kc.

a) Ecmu wactroe pasro 90, o 100a + 100+ ¢ = 90a +90b +90c¢; 10a = 80b + 89c¢, uro Bepro, Hanpumep, npu
c=0, b=1, a=8: yactnoe uncna 810 u cymms ero uudp pasuo 90.

6) Ecmm wactHoe pasno 88, 10  100a+ 100+ ¢ = 88a+ 88b + 88c < 12a = 78b + 87c. [omnyuaem:

a<10& 12a < 120 < 78b+87c < 120. 3uaunr, b =0,c =1 wm b=1,c=0. Ho uu 78, uu 87 ue nenurcs Ha

12. 3naunt, 4acTHOE TPEX3HAYHOTO YKCIIA K CYMMBI ero IM(P He MOXKeT OBITh paBHBIM 88.

B) Ilyctb k — HanGonblee HATYpaTbHOE 3HAUCHHE YacTHOTo urcna, He kpataoro 100, i cymmsr ero wngp. Torma

100a + 10b+ ¢ = ka+ kb +kc < (100 —k)a = (k—10)b+ (k— 1) c.
Vuureisas, uto b+ ¢ > 0, nonyuaem:
9(100 — k) > (100 — k) a = (k— 10)b+ (k— 1) ¢ > (k—10) (b +¢) > k— 10,

orkyna 9 (100 —k) > k—10< 10k <910 < k <91.

YactHoe ymcna 910 u cymmsl ero mudp pasuo 91. 3Hauut, HauGosblnee HATYPaAbHOE 3HAUYEHHE YACTHOTO TPEX3HAYHOTO
uncna, He kpatHoro 100, u cymmer ero mugp pasro 91.
OtgerT: a) na; 0) HeT; B) 91.

2. 3aganue 19 Ne 505570. 3a mobemy B maxmaTHOW MapTHUH HAYMCIAIOT | oYko, 3a HUYBIO — 0,5
ouKa, 3a mpourpein — 0 0ukoB. B TypHHpE NPHHUMAIOT y4acTHE /11 MaJTbuUKOB U d IEBOYCK, MPUUEM
KaX/IBI UTPAET C KaXKBIM JIBAXKJIbI.

a) KakoBo HamboJbIIIee KOJTMYECTBO OYKOB, KOTOPOE B CyMME MOTJIM HaOpaTh ACBOYKH, €Clid m = 3,
d=2.

0) KakoBa cymma HaOpaHHBIX BCEMHU YY4aCTHUKAMH OYKOB, eciii m + d = 10.

B) KakoBbl Bce BO3MOKHBIC 3HAUCHUST d, €clii m = 7 d ¥ U3BECTHO, YTO B CyMME MAJIbYMKHU HaOpasu

POBHO B 3 pa3a 0oJIbIlle OYKOB, YEM JICBOYKH?

Pemenwue.
a) Kaxknas n3 AByX JieBOoYEK MoIa BHIUTpaTh 00a pa3a y BceX TPOUX MaJIbUMKOB, MOIYYUB B cyMMe 6 oukoB. ChIrpaB JBe map-
THH JIPYT C IPYTOM, JEBOYKH PaCHpeIeiin Mex 1y coboii emé 2 ouka. Bcero 6+ 6+ 2 = 14 oukos.
9-10
0) Urpas o aBe mapTUH KaXKABIA ¢ KaXKIIBIM, IECATh JeTEH UTPalOT BCETO 2. T =90 naptuil. B kaxxnoi napTuu BHE 3a-
BHCHMOCTH OT €€ MCX0/1a pa3bIrpbIBaeTcs 0JJHO 0uko. [loaToMy Bcero Habpano 90 0ukoB.
B) Bcero pereri ObliI0 Td+d = Sd, urpasi 1O JBE MapTUM KaXIBIH C KaKIBIM OHH CHITPAlM MEXAy Co0oit

—1
. 8d(8d—1)

= 8d(8d — 1) napruit n paserpamn 8d(8d — 1) ouxos. V3 HEX y MaTb4HKOB TPH YETBEPTH OUKOB, @ Y CBO-

2
YeK — OJIHA 4eTBepTh, T. e. y aeBouck 2d(8d — 1) = 16d” — 2d ouxos. 3aMernm, 4T0 eciu Kaxkaas AeBOUYKA BHIMIPAIA y BCEX
MAJIbUHKOB, TO BMECTe ACBOUKH Habpanu MakeumyM 2 - d - 7d 04koB, a urpas Mexay coboi, nesouku pacnpenemwin d(d — 1)
2
0ukoB. [103TOMy HAaMGONbIIEE KONMYECTBO OYKOB, KOTOPOE MOIIM HaGparh aesouku, pasno 14d”+d(d —1). Tem cambim,

2 2 2 o
umeem: 16d” —2d < 15d” —d < d” < d. Cnenosarensno, neBouex He MO0 GbITh GOMbIIE OIHO.
Ecnm neBouka Opla o1Ha, TO MaTbUUKOB ObLTO ceMepo. OHU ChITpany 56 maptuit u passirpanu 56 ouxoB. JleBouka Habpana 14
OYKOB, BEIITPAB y KaX/I0T0 U3 MaJbUMKOB I10 Be mapTuu. Urpas Mexay coOoi, MaIbYNKN pasbIrpain ocTaBmnecs 42 odka.
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2
x“+6
3. 3amanue 19 Ne 507493. Haubonpiiee 1enoe 9ncio, He MPEBOCXOAAIIEEe YUCIO X, PAaBHO 7

Haiinurte Bce Takue 3HaUeHUS .

Pemenwue.
2 2
x*4+6 _ 6 x“+6
o ycnouio X = > 7 > 0. Tosromy, ecau 06o3HAYNTH 7 =b, t0o x=+/7b—6. Torna umcno b —
LEJI0€ H JIOJKHO YIOBJIETBOPSTH CUCTEME:
b<+7bh—6, b*—Tb+6 <0,
b>VTb—6-1, o ) b*~5b+7>0,
6
b > 9 b>—.
7 7

Bropoe HepaBeHCTBO BepHO mpH Bcex D, a w3 meporo mepasemcrtBa maxomum: 1 < b < 6. CrenoBarensHo,

x=vV7-1-6=1, x=+8, x=V15, x=v22, x=v29 u x=6.
Orteer: 1, \/g, V15, V22, V29, 6.

4. 3ananue 19 Ne 507495. Kaxnoe u3 uncen 2, 3, ..., 7 yMHOXaIOT Ha Kaxjaoe u3 uucen 13, 14, ...,
21 u mepen KaxabIM U3 TOTYyUYEHHBIX MPOU3BEICHHIA MPOU3BOJIBLHBIM 00pa30M CTaBST 3HAK IUTFOC HITU
MUHYC, TOCJIC Yero Bce 54 MOITy4YSHHBIX pe3ysibTaTa CKIaJbIBalOT. Kakylo HAMMEHBIIYIO0 IO MOIYIIIO H

KaKy!0 HanOOJIbIIYI0 CyMMY MOKHO IIOJIyYUTh B UTOTE?

Pemenue.
1. Eciit Bce mpon3BeIeHHS B3ATHI CO 3HAKOM ILTIOC, TO HX CyMMa MaKCUMaJbHa U paBHA

217 13421
(2+...+7)(13+...+21):(%6)-(%.9):27-153:4131,

2. Tak kak CyMMa OKa3ajiachb He‘leTHOﬁ, TO YHCTO HEYETHBIX CJIaraeMbIX B HEM HEYECTHO, IPUYCM I3TO CBOMCTBO Bcel CYMMbI HE
MCHSACTCA IIPU CMCHE 3HaKa I000r0 ee caaraeMoro. HOSTOMy no0ast u3 NoJIydaronuxcs CyMmMm 6y,£[eT HequHOﬁ, a 3Ha4YuT, HC 6yZ[€T

paBHa 0.
3. 3ravyenne | cymMa IpuHUMAaET, HallpUMep, MIPHU TaKoH PacCTAHOBKE 3HAKOB Y MPOHM3BEICHIH, KOTOpas TOJXYYHUTCS TIPH pac-

KPBITHH CIEIYIONINX CKOOOK:
(—243-44+5+6-7)(—13—14—15—16+17—18+19+20+21)=1-1=1 .

Otser: 1 n14131.
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5. 3apganue 19 Ne 507501. Haiinure Bce TpOWKH HATYpaJbHBIX YHCEIN K, m W 11, YIOBIETBOPSIONINE
ypaBHeHuio 2-k!=m!—-2-nl(1!'=1;2!=1-2=2;n!=1-2-...).

Pemenue.

1. Takkak m! =2-k!'+2-nl, on<mu k <m.

2.Mycre 1 >k, torna 4-n! >2-k'+2-nl=m!> (n+1)-n!, orkyna 4>n+1u k<n<3.

3.Mycrs 1 < k, torna 4-k! >2-k!+2-nl=m! > (k+1)-k!, orkyma 4 > k+1u n<k<3.

4. Jlanee xoneunsiM nepebopom suavennit 1 <7 < 3, 1 < k < 3 uaxoaum Bce pemeHus:

nlk|l m=2-kl+2-n! m
3(3 24 4

3|2 16 HET pelleHuit
311 14 HET peleHni
2|3 16 HET peneHuit
2|2 8 HET peleHuit
211 6 3

13 14 HET peleHni
112 6 3

1|1 4 HET peleHuii

Omer: k=1, n=2 m=3,k=n=3, m=4, k=2, n=1, m=3.

6. 3aganue 19 Ne 507579. Halingute Bce napsl HaTypajbHBIX YUCEN M U 11, IBISAIOIINECS PEIICHUIMHU

ypaBHenus 37— 27 =1,

Pemenue.

Iycts 7 — wernoe uncno n = 2k. Torma 2™ = 3% — 1= (3*—1)(3* +1). Ipasas wacts — npoussenenne BYX roO-
CIIEIOBATENBHBIX YETHBIX YMCEN, KAXI0E M3 KOTOPBIX SBJIAETCS CTEMEHBIO Yncia 2. 3HauuT, 3} 1=2u 3k +1=4, orkyna
k=1,u n=2. Ilpustom 2" = 8, cnenosarensto, m = 3.

IlycTb Temeps 7 —HedeTHOE urcio. Bee evernsie crenenu tpoiiku (3,27,243,...) nenstes ma 4 ¢ ocratkoM 3. 3Haunr,
3" — 1 nemurcs Ha 4 ¢ octatkom 2. U3 paenctea 2™ = 3" — 1 monyuaem, uto B 31oM ciayuae m = 1 (ecmu M > 2, 1o 2™ ne-
nurest Ha 4 Ges ocratka). pu stom 3" — 1 =2, otkyma n = 1.

Omer: M=3,n=2pum m=n=1.
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7. 3amanue 19 Ne 507590. Haiinure Bce mapsl (X;y) HENBIX YKMCEIN, YAOBJIETBOPSIOIINE CHCTEME He-
PaBEHCTB:

X% +y? < 18x — 20y — 166,
32x —y* > x>+ 12y +271.

Pemenue.
Briaensist nosnHble KBaAPaThl, HOTYYaeM:

(x—9)*+ (y+10)* < 15,
(x—16)>+ (y+6)* < 21,
X,y € Z.

W3 mepBoro 1 BTOPOro HEPABEHCTB CUCTEMBI:

{(x—9)2<15, {6§x§ 12,
=

S x=12.
(x—16)* < 21 12<x<20

Ioacransas x = 12 B cucremy, nonyyaem

(v+10)* <6, —2<y+10<2, —12<y< -8,
(y+6)2 <5 & —2<y+6<2, &< —8<y<-4, &y=-8.
yE 7 yE 7L yE 7L

Oteer: (12;—8).

8. 3amanue 19 Ne 507609. Haiigure Bce mapbl (X;y) HEIbIX YUCEN, YAOBICTBOPSIOINE CHCTEME:

2x% 42y 4 24x — 28y + 167 < 0,

+2<15
X+2y <.

Pemenue.

Brigenss nmonHble KBaApaThl, MOTYyYaeM:
4

2
(x+6)2+(y—7)7< % = < %) ,

15
2y < —
ATy <o

[ x,y € Z.
[epBoe HepaBEHCTBO UMEET IISITh Map PEIICHH:
(—6;7),(—5;7),(—6:8),(=7:7),(—6;6).

BTOpOMy YCIIOBHIO CUCTCMBI YOBJICTBOPAIOT TOJIBKO YCTBCPTAA U IIATAsA apbl.

Omser: (—7;7),(—6;6).
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9. 3aganue 19 Ne 507613. MHo)ecTBO A COCTOUT U3 HATypasbHbIX uncen. KosmuecTBo uncen B A
6onbie cemu. Haumensiiee oOuiee kpatHoe Beex uncen u3 A pasHo 210. [l qro6b1x 1ByX yncen u3 A
WX HaOOJIBIIHI OOIIMiA NeauTenb Ooblie equHUIbL. [Ipon3Benenue Beex uncen uz A nenurcs Ha 1920

Y HE ABJISETCA KBAJIPaTOM HUKAKOro 1es0ro ynciia. Hailtu yncna, u3 KOTOpbIX COCTOUT A.

Pemenme.

Hawumenbiee o01mee KpaTHOE YHCEIN, COCTABITIONINX MHOKeCTBO A. 210 =2 - 3 - 5 - 7. [ToaToMy 4HCIIa, COCTABIISIONINE MHO-
s)kecTtBO A — 910 aexurenu 210. Bee nenureneit 16:

1,23,5,72-32-52-73-53-75-72-3-52-3-72-5-73-5-72-3-5-7

Kaxnprii mennutens comepKuT He Oojiee 0HOTO MHOXKHUTENS 2. A mpou3BeeHHe BcexX dncer u3 A penutcs 1920 = 273 -5,
[TosToMy cpemu gmcen, COCTaBISIONINX A, JOIDKHO OBITh, TT0 KpaifHel Mepe CeMb YETHBIX, a UX BCETO BOCEMb:

22-32-52-72-3-52-3-72-5-72-3-5-7
Ecnu yncno 2 Bxoaut B A, To M000e Apyroe 4ucio u3 A JA0DKHO JeIUTcs Ha 2. 3HaYuT,

A={2,6,10,14,30,42,70,210},

HO IPOM3BEICHHE STHX unces papHo 25 - 34 - 54 . 74 = (2% . 32. 52. 72)2,
3HauuT, 2 HE BXOJUT B A, a yucia

2:32-52-72-3-52-3-72-5-72-3-5-7

BXOJSIT B A, HO UX BCETO ceMb. [103TOMy 3TOT HabOp HYKHO pacIIUpUTh, 100aBIsis AenuTenn 210, He B3aNMHO IPOCTHIE CO BCEMHU
YKa3aHHBIMH CEMBIO YncliaMy. Tako# nennuTens emmHCTBeHHBIH — 3 - 5 - 7.

Ortset: A = {6,10,14,30,42,70,105,210}

10. 3amanue 19 Ne 507625. Ilepen kaxxasimM u3 uncen 5, 6, ..., 10 u 12, 13, . . ., 16 npou3BOIBHBIM
00pa30M CTaBAT 3HAK ILIIOC WK MUHYC, TIOCTIE Yero K KaKIOMY M3 00pa30BaBIIUXCS YUCEI MTEPBOTO Ha-
O6opa mpUOABIISIOT KaX10€ M3 00pa30BaBIIMXCS YUCET BTOPOTO HaOopa, a 3aTeM Bce 30 MoydeHHBIX
PEe3yIbTaTOB CKJIAAbIBAIOT. Kakyto HaMMEHBIIYIO 110 MOAYJTIO M KaKyl0 HAaHOOJIBIITYI0 CYMMY MOYHO TI0-

JIy4UTb B UTOTE?
Pemenue.
1. Eciu Bce 4ncita B3STHI CO 3HAKOM IJIFOC, TO UX CyYMMa MaKCHMaJibHa U paBHA:

5410 12+16
5(54...+10)+6(12+...+16) =5 (% -6) +6 (% -5) =30-21,5=645.

2. Tak xak mpeabpIylas CyMMa oKa3ajlach HEYETHOM, TO YMCIO HEUETHBIX CJIaraeéMbIX B HEM — HEUYETHO, MPUYEM 3TO CBOII-
CTBO BCEH CyMMBI HE MEHSETCS NPU CMEHE 3Haka Joboro e€ crnaraemoro. [Tostomy mrobast w3 monydarommxcss cymMm Oyner
HEeu€THOH, a 3HAYNT, He Oy/IeT paBHa HYJIIO.

3. 3nauenue | cymMma IpHHAMAET, HAIIPUMED, PH CIEAYIOIEH PacCTaHOBKE 3HAKOB y YHCE:

5(5-6—7+8-9-10)+6(12—13—14+15—-16) =5-(—19)+6-16 = —95+96 = 1.

OtseT: 1 u 645.
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11. 3amanue 19 Ne 507637. Pemmte B HATYpaIbHBIX YHCIaxX ypaBHeHne 7' —n!=5(30k+ 11).
IIpumeqanne.

JIst HaTypaIbHOTO 72 CUMBOJIOM 1! 0003HAYaeTCs MPOU3BeACHUE 1-2-3-...-n.
Pemenue.

Scno, uro 5(30k+11) nomkuo nemursbest Ha 7. Cirydaii n=1 He OAXOMT, 2 POCTBIX ACTHTENCH, MCHBILIX, YeM 5, YHCIIO

5(30k 4 11) ne umeer. Crenoparensio, 71 > 5. Torma n! remures va 5w nostomy B paencree 1< —n! = 5(30k+ 11)

MIpaBast 4acTh JENUTCS Ha 5, MOITOMY JieBast 4acTh TOXKE ACTHUTCS Ha 5. 3HAUuT, X genutcs Ha 5. [Ipeamonoxum, uro 1 — Sm, riue
m > 1. Toraa nocie JejaeHds Ha 5 JaHHOE YpaBHEHHE IIPHHUMAET BUJIL:

SkmAtl —41.6-7. ... 5m =30k +11.

JleBast yacTh NEIUTCA HA 5, ipaBast HE IETUTCS, MpoTHBOpeure. OCTaloch pacCMOTPETh ciiydait 7 = 5. YpaBHeHUe IpHHUMA-

erpum ST =51 = 5(30k+11), orkyma 551 — 6k+7. SAcno,uto k=11 k=2 ne YIOBJIETBOPSIOT TIONTYIEHHOMY Pa-
BEHCTBY, a pu kK = 3 06e yacTu paBHbl 25. OcTaéres 10Ka3aTh 4To OONBIIMX MOAXOAAIINX 3HaUeHni k HeT. PaccMoTpuM mocre-

k—1
noBatenbHOCTh (f = " — 6k — 7 u pasnocts @kt — Qg

o —ar=5"—6(k+1)—7-51+6k+7=5""1.4—6.

Hpuk > 2 >ra pasHOCTH TOJOKHTENbHA, CIEI0BATEIBHO, IOCIEI0BATEILHOCTh BO3pacTaeT. 3Haumt, eciu k >3, To
_ k—1
ay > a3z =0, anosromy 5 > 6k+7.

Otser: n =15, k=3.

12. 3amanme 19 Ne 507649. Pemnte B HATYpasibHBIX UMCIaX ypaBHEeHHe n' ' —n!=7(420k+ 1).
Ilpumeyanne.

JlJis HaTypanbHOTO 7 CUMBOJIOM n! 0003Ha4aeTCsl Mpou3BeaeHHe 1-2-3-...-n.
Pemenme.

SlcHo, 9TO 7(420k —+ 1) JIOJDKHO AenuThest Ha #1. Cayyail n=1 He MOAXOJUT, a IPOCTHIX AEAUTENEH, MEHBIINX, YEM 7, YUCIIO

7(420k + 1) ne umeer. CrenosarensHo, 7 > 7. Torna 1! genutes Ha 7 ¥ OSTOMY B PABEHCTBE nktl = 7(420k 4+ 1)

TIpaBast 9YacTh JICIUTCS HA 7, IO3TOMY JIeBas 4acTh TOXKE ACTUTCA Ha 7. 3HA4HT, /1 genurces Ha 7. [Ipenmonoxum, ato 1 — Tm, rue
m > 1. Torma moce feieHus Ha 7 TaHHOE YpaBHEHHE TIPUHIMAET BHI:

TEm* 1l —61.8.9. .. . Tm =420k + 1.

JleBast 4acTh AENUTCS HA 7, IpaBasi He IENUTCS, mpoTrBopeune. OCTaloch paccMOTpPeTh ciiydail 1 = 7. YpaBHEHHE IPUHAMA-

ersug 7T =71 = 7(420k+ 1), orkyna 751 = 60k +103. Sicno,uto k=1, k=2 u k=3 ne YIOBJIETBOPSIOT TO-
JIy4EeHHOMY PaBEHCTBY, a ipu k = 4 o6e yactu paBHbl 343. OcTaéres MOKa3aTh YTO OONBINHIX MOIXOANINX 3HaYeHHH Kk Het. Pac-

CMOTPUM HOCIIEA0BATENLHOCTD (I = 751 — 60k — 103 u pasHOCTb Qj41 — O
arst —ap =T —60(k+1)—103 =71 + 60k +103 = 71 6 — 60.

Ipu k>3 5ra pa3sHOCTH IONOXKMTENbHA, CIEJOBATEIBHO, MOCIEI0BATENFHOCTh BO3pacTaer. 3Hauut, ecmu k >4, o
ay > a4 = 0, amosromy 71 > 60k + 103.

Ormeer: n =7, k=4.
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13. 3aganue 19 Ne 507679. BUHTUKM MOXHO Pa3jOKHUTh B IMAKETUKH, a NMAKETUKU yIAKOBAaTh B KO-
poOku, 1o 3 MakeTuKa B OAHY KOPOOKY. MOKHO 3TH € BUHTHUKH Pa3JI0KUTh B MAKETUKH TaK, YTO B
KaXJIOM MaKeTuke OyneT Ha 3 BUHTHKA OOJIbIlIe, YEM paHbIIE, HO TOTJa B KaXXI0i KOpoOKe OyneT Je-
XKaThb 10 2 aKeTHKa, a KopoOok norpedyercs Ha 2 Gombiie. Kakoe HanOoblIee YUCI0 BUHTUKOB MOXKET

OBITh MPU TAKUX YCIOBUSIX?
Pemenue.

IIycTh B KaXI0il U3 X KOPOOOK JIEKHUT TPU NAKETHKA, 10 7 BUHTHKOB B Ka10M. Bo BTopoM ciyuae kopobok X -+ 2, makeTu-
KOB B KOPOOKe 2, a BUHTUKOB B makeTuke 71 + 3. T1o yCIOBHUIO 3aJa4u MOTyYaeM:

3nx=2(n+3)(x+2) < 3nx=2(n+3)(x+2).

6x+ 12 36 6
ovt _6(1+

Otkyga 1 = X_4 =60+ X—4 x_4> - YuuTtbsiBas, UTO 4YMciia 1 U X HATypajbHbIE, MOIY4YaeM, 4TO

X —4 — HaTypanbHBIi AenuTens yrcna 36. KonnuecTBO BUHTHKOB MPH 3TOM

6x 24
f(x)=3nx=18 <x+x_4) 8 (x+x_4) + 108

Pemenne HaxoquM nepebopoM enuTesen.

Ortser: 840.
IIpumeqanue.
[Tepe©op MOKHO 3aMEHHUTH NCCIIEIOBAaHHEM (DYHKIIHH.
24
Oynxiusa Y = X+ % — 4 MOHOTOHHO yowBaer npu 4 < x <2+ \/6 ¥ MOHOTOHHO Bo3pacTaer pu X > 4 + 2\/6. Cre-

JIOBATEIIbHO, HAHOOJIbIIEeE 3HAYCHHE (HYHKIIUU f (X) JIOCTHTAETCs, eClM X — 4 — HaubOJbIIMH MM HAMMEHBIINN HATYPAIbHBIHA
JIeJIATENh uncia 36.

Eom ¥ —4=1,10 x=5, f(5) = 18(5+24) + 108 = 630.
2
Eemn X —4 =36, 1o X =40, f(40) =18 (4O+ 5) + 108 = 840.

14. 3apanue 19 Ne 507710. Haiigute Bce mapbl HaTypaJIbHbIX YKHCEIl M U 1, SIBISIOIIUECS PEIICHUs-

mu ypaBHenust 27— 31 =1,
Pemenwe.
Ecrm m = 1, 1o nomyuaem ypaBuenue 3"=1, pEIlEeHrEM KOTOPOTO ABJISETCS He HaTypanbHoe uncio 0.
Ecin m = 2, 10 nomyyaeM ypaBHEHHE 3" =3, KOTOpOE MMeeT HaTypalbHOe pemenHne 1 = 1.
Ipu m > 2, perennii HeT, HOCKOIBKY NeBas yacTh ypasnenns 2" = 3" + 1 kpatna 8, a npasas Her. JlefiCTBUTEILHO, TIPH

nenermm Ha 8 wncro 32¢ = 9 = (8 + 1)¥ naér ocrarox 1, uncio 32! naér ocrarox 3, a wacno 32! + 1 — ocrarox 4.
Oter: m =2, n=1.

15. 3ananme 19 Ne 507820. Permnre B HATYpanbHbIX YHcIax ypaBHeHue n! + 51+ 13 = k2, tue n! =

1 2 ...’ 1 — IIPOU3BCACHUC BCCX HATYPAJIbHBIX YHUCCII OT 1 a0 1.
Pemenwe.
BosbmeM n! nociepuss mudpa atoro uncia 0 s Beex 72 > 5. BosbsMeM 5Sn nocienuss mudpa 3toro uncna 0 mim S, ecinu n

YETHOE WM 11 HeueTHoe. Torma mociemHsas nudpa JeBOH YacTH WiH 3 WM 8, HO B IPABOU Y4acTH k> — a BCe KBaJpaThl 1IEJIbIX
qrcen 3akanuuBarorca Ha 0, 5, 1, 4, 6, 9

PaBenctBo He nonyvaerca. 3Ha4YUT n<S.

Mo ycmoBuro n — HaTypanmbHOe uyucio. Bapmantel. 1, 2, 3, 4. [loncTaBuM BUCXOIHOE ypaBHEHHE W Haimem mapy (n, k).
Bo3emém n = 2 m k = 5. OcranpHble 3HAYCHUS N HE TOAXOMAT, TaK KaK CyMMa B JIEBOW YacTH, HE SBISIETCS KBAAPaTOM IIEIIOTO
qHUCIIa.

Oreer: n=2; k=25.
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I 1 1

16. 3ananne 19 Ne 507826. Pemute B HaTypaabHBIX YUCIIAX YPABHEHHE - + o = 55 L€ m>n.

Pemenue.
I ctoco6 Tak xak m u n HaTypaJbHBIC YKCIA, TO U PEICHHUS 3aa9d TPeOyeTCs pEIIUTh B HATYpPAIFHBIX YUCIIaX ypaBHEHHE 25 n

+25m=mn(1), rme m > n.
Ipu n = 25 paBencto (1) HEBepHO, TOATOMY U3 paBeHCTBA (1) MOYKHO BBIPa3UTh HEM3BECTHYIO 111:

25n 625
m= s TPt s

Tenepb O4YCBUIHO, YTO M ABJIACTCA HATYyPAJIbHbIM YUCJIOM NIpU 11 > 25 nuib B Clyydasx:

Hn-25=1,
2)n-25=5,

3)n—25=52
4)n-25=53,
5)n—25=5%

Ho npu 5TOM ycioBue m > n OyneT BBINOJIHEHO JIUIIb B ciydasix: m= 650, n=26 u m= 150, n=30.

II cnoco6 Bocmonb3yemest IpaBUiIoM pa3yiosKeHns] OOBIKHOBEHHOH poOu Ha CyMMY JIBYX aJIMKBOTHBIX ApoOeil (apobeit ¢ umc-
muteneM 1). YMHOKHM YUCITUTETh U 3HAMCHATENb aJIAKBOTHOW IPOOH HAa CYMMY JIBYX B3aHMHO IPOCTHIX ACTHUTENCH e€ 3HaMeHa-
tenst. [lonydeHHyro qpo0s 3aMEHUM CYMMOH IBYX Ipo0Oeii, 3HaMEeHATEN KOTOPBIX PaBHBI 3HAMEHATEIIO MOTYICHHOW APOOH, a JuC-
JUTETIH - CIIaTaeMBIM BBIIICYTIOMSIHYTOH CyMMEL. [locie cokparmmeHust ApoOeit (M ogHOH JpoOr) MOTYIUTCS CyMMa aJTHKBOTHBIX
npobeii. Ecmu 3HaMeHaTenh MCXOTHOH APOOM COCTaBHOE YHCIO, TO KOMHYECTBO BO3MOXKHBIX BapHAaHTOB 3aMEHBI HMCXOIHOU
AIMKBOTHOM JpoOM CyMMOH JBYX aJMKBOTHBIX IpoOel paBHO YHCITYy Hap B3aWMHO MPOCTHIX JETUTENeH 3HAMEHATENsl MCXOTHON

npo6u. [IpaBoMepHOCTH 3TOTO METO/Ia TIOTBEPIKAACTCS CIICMYIOIIIMH MPEOOPa30OBaHUSIMH.

I_atl 1 1
a ala+1) a+1 a(a+1)
1 at+b a b B 1 1

@b ablath)  ablath) ablatl)  blath)  alatp)

1

VY 3HameHatenst 1pobu E MMEIOTCSI JIBE Taphl B3aMMHO NpOCThIX aenutenell: 1 u 5; 1 n 25. CnenoarensHo, TaHHas ApOOb

MOJKET OBITH MpeCTaBlIeHa CYMMOM ABYX aIMKBOTHBIX APOOEH IBYMs CIIOCOOaMH.

1 541 541 1 1

25 25(5+1) 256 30 150°
1 25+1 0 25+1 1 1

25 25(25+1) 25-26 26 ' 650

Oreer: m = 150; n =30 umm m = 650; n = 26.
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17. 3amanue 19 Ne 508977. U3BecTHO, 4TO 4, b, ¢, 1 d — MONapHO pa3TUYHBIC MTOJOKUTEITHHBIC JIBY-
3HAYHBIE YHCIIA.

atc 7
a) MoeT J11 BBITIOJTHITHCS PABEHCTBO brd 19
6) M 66 Grrrep 11 ¢ 69
) Mokert u 1po0b b1d BITh B 11 pas MenbIue, Yem cymma o+ -
a—+c

B) Kakoe HanMeHblIee 3HaU€HUE MOXKET IPUHUMATD JPOOb hrq ccmma> 3b U ¢ >6d?

Pemenne.

at+c 21 7

a)Tlyers a =10, b=20,c =11 u d =37. Torna b—l——dzﬁzﬁ'

11 atc a n c
0) [Ipenmomnoxum, 910 b+d b d Torna:

11(a+c)bd = (b+d)(ad + bc) < 11abd + 11bed = abd + bed + ad® + b*c <
& 10abd — ad* = b*c — 10bcd < ad(10b — d) = be(b — 10d).

C apyroii cropoust umeem: 10b—d >10-10—99>0>99—-10-10>bH—10d. Cnenosarensso, uucia
ad(10b—d) u be(b —10d) pasupie 3Hakn u, 3HAYNT, 1E€BAs U IPABAs YACTH B MOC/IEAHEM PABCHCTBE HE MOTYT OBITh PABHEL
IIpuILIK K IPOTHBOPEUHIO.

B) M3 yenosus cieayer, uro 99 > a >3b+1 u ¢ > 6d + 1. 3uauur, b < 3 < 33. Otciona, yuutsisas, uto uncio b
uenoe, momyaem, uro b < 32. Ucnonesys nepasenctea @ > 3b+1, ¢ > 6d +1, b <32 u d > 10, nonyqaewm:

a-+c 3b+6d+2 3d+2 3d+2 94 94 79
> =3 3 S e > =
b+d b+d b+d d+32 d+32 42 21
=97, b=32, c=61 ate 18 _T
Mycrs a =9/, b =52, c= u d =10. Torma bid ~ 4 o1 CrnenoBaTenbHO, HAMMEHbBIIEE BO3MOXKHOE

a—+c 79
3HAYCHUC ,HpOGI/I b _|_ d paBHO 2] .

79
Ortger: a) Jla, nanpumep, ecmu @ = 10, b =20, ¢ =11 u d = 37; 6) wer; B) 1"
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18. 3amanue 19 Ne 509006. U3BecTHO, 4TO 4, b, ¢, 1 d — MONapHO pa3IMYHbBIE ABY3HAYHBIC YUCIIA.

3a+2c¢ 12
a) MosKeT Ji BBITIOJTHATHCS PABEHCTBO bid 19
3a+2¢c 3a  2c
0) Moxer 1 1po0k bid ObITh B 11 pa3 MeHbllle, 4eM CyMMa B + F?

3a+2c
B) Kakoe HanMeHbIIee 3HaUCHHE MOXKET IPUHUMATH IPOOb m, eclii a >3b U ¢ > 2d?

Pemenue.

3a+2c 60 12

a) [Iyctp a:10, bZSO,CZIS u d=45. Torna m—%_ﬁ

3a-+2c B 3a 2c

. + .
0) [Ipenmooxum, 9To b+d b d Torpa:

11(3a+2¢)bd = (b+d)(3ad +2bc) < 33abd +22bcd = 3abd 4 2bcd +3ad”> +2b*c <
& 30abd — 3ad* = 2b*c — 20bcd < 3ad(10b — d) = 2bc(b — 10d).

C apyroii croponst umeem: 10b—d >10-10—99>0>99—-19-10>b—10d. Cnenosarensno, uucia
ad(10b — d)ubc(b — 10d) pasupie 3nakn 1 He MOrYT GITh paBHEL TIPHILIH K IPOTHBOPEUHIO.

98
B) U3 yemosust cimegyer, uro 99 >c¢>2d+1 wua>3b+1. 3Buaunr, d < 5= 49. Mcnonesys Hepasenctsa

a>3b+1,c>2d+1, d <49 u b > 10, nonyuaem:

3a—|—2c29b+4d+5 :4+5b+5 24+5b—|—5:9_ 240 29_@:g'
b+d b+d b+d b+49 b+ 49 59 59

3a+2¢ 291

Hycts a =31, b=10, c =99 u d =49. Torna bid 59 CrnenoBarenbHO, HAMMEHBIIEE BO3MOKHOE 3HAYE-

3a+2c 291
HUE Ipodu m paBHO E

291
Orgert: a) Ja, nanpumep, ecmu @ = 10, b =150, ¢ =15 u d = 45; 6) ner; B) 59
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19. 3apanue 19 Ne 509048. B urpe «/Ipotukm» ects 20 HapyKHBIX CEKTOPOB, IPOHYMEPOBAHHBIX OT
1 1o 20 u nBa HeHTpalbHBIX cekTopa. IIpy nonmaganuy B Hapy>KHBINA CEKTOP UIPOK MOJIydaeT KOJude-
CTBO OYKOB, COBIIQJIAIOIIIEE C HOMEPOM CEKTOPA, a 3a MOMNAJaHNUE B LICHTPAJIbHBIE CEKTOPA OH IOJIy4acT
25 nnu 50 0OYKOB COOTBETCTBEHHO. B Ka)K10M M3 HApy HBIX CEKTOPOB €CTh 00JIACTU YABOCHHS B YTPOE-
HUs, KOTOPbIE, COOTBETCTBEHHO, YABAaUBAIOT UM yTPAMBAIOT HOMHMHAI ceKTopa. Tak, Harpumep, nona-
nanue B cektop 10 (He B 30HBI yABOEHUS U yTpoeHus) AaeT 10 o4koB, B 30HY ynBOeHHUs cekTopa — 20
OYKOB, B 30HY yTpoeHus — 30 04KOB.

a) Moxxet 11 urpok Tpems 6pockamu HaOpatb poBHO 167 04ukOB?

0) MoXeT i UTPOK MIECThI0 OpockamMu HaObpaTh poBHO 356 OUKOB?

B) C MOMOIIBIO KAKOTO HAWUMEHBIIETO KOJUYEeCTBAa OPOCKOB, UTPOK MOkeT HabpaTh poBHO 1001

O4KO?

Pemenwue.

a) Jla, mammpumep, mpu momagaHuu B yTpoeHHE cekTopa 20, yTpoeHHe cekTopa 19 u meHTpanbHEIA cekTop 50 momydaem:
60+ 57+ 50=167.

0) Haunbomnpiree KoIM4ecTBO OYKOB, KOTOPOE MOXET HaOpaTh HIpoK ogHMM OpockoM — 60 (yrpoernme 20), mamee mumyt: 57
oukoB (yrpoerne 19) u 54 ouka (yrpoenue 18). [Tonamanme Bo Bce ocTalbHBIE CEKTOpaA M 30HBI JaeT MeHbIe 54 oukoB. Ecim Bce
mecTh OpockoB ObUTH IO 60 0YKOB, TO HTPOK HaOpan 360 oukoB, uyTo Oobie 356. Ecim xoTst 661 oiiH Opocok Ha 60 0YKOB 3ame-
HUTH OPOCKOM Ha 54 OYKa WM MEHBIIIE, TO CyMMa YMEHBIINTCS KaKk MUHUMYM Ha 6, a, 3HAYUT, CTaHET He Oosbine 354 04KoB, 4TO
MeHble 356 oukoB. CrienoBarenbHO, Opocok Ha 60 OYKOB MOKHO 3aMEHSATH TOJIbKO OpockoM Ha 57 oukoB. Ho ojHa Takas 3ameHa
JIaeT UTOTOBBII pe3ynbTaT 357 OYKOB, a XOTs ObI Be 3aMeHbl — He Ooiiee 354 oukoB. 3HAYHT, 356 OUYKOB IIECTHIO OpPOCKAMM Ha-
OpaTh HEBO3MOKHO.

B) Kak ObUTO 1MOKa3aHO B IMyHKTE 0) KaXKAbIi OPOCOK MIPUHOCHUT UTPoKy He Ooisiee 60 oukoB. 3Ha4MT, 3a 16 OpocKoB OH Habeper
He Oonee 960 0YKkoB, a TOrMA T TOrO, 9TOOB! HaOpaTh 1001 ouko moHamoOUTCS HEe MeHee 17 OpOCKOB.

[Mokaxem, uTo Urpok Moxer HaOpaTh 1001 ouko 3a 17 OpockoB. IIpenmonmoxwm, 9To OH cuenan 15 OpockoB Ha 60 0uYKOB
(uroro 900), oguH Opocok B 30HY yTpoeHms cekropa 17 (51 ouxo) m oamH Opocok B meHTpanbHEIA cekTop 50 oukoB. Torma B
cymme oH HabepeT 900 + 51 + 50 = 1001 ouxo.

OtgerT: a) 1a; 0) HeT; B) 32 17 GPOCKOB.

20. 3aganue 19 Ne 509069. B urpe «/{potuku» ecth 20 Hapy>KHBIX CEKTOPOB, IPOHYMEPOBAHHBIX OT
1 1o 20 u nBa HeHTpalbHbIX cekTopa. IIpy nonaganuy B Hapy>KHBINA CEKTOP UIPOK MOJIY4YaeT KOJUde-
CTBO OYKOB, COBIIQJIAIOIIIEE C HOMEPOM CEKTOPA, a 3a NOMNAJaHUE B LICHTPAJIbHBIE CEKTOPA OH IOJIy4acT
25 nnu 50 0YKOB COOTBETCTBEHHO. B Ka)K/10M M3 HApy HBIX CEKTOPOB €CTh 00JIACTU yABOCHHS U YTPOE-
HUSl, KOTOPbIE, COOTBETCTBEHHO, YJIBAaUBAIOT WM yTPauBalOT HOMUHAJ ceKTopa. Tak, HapuMmep, moma-
nanue B cektop 10 (He B 30HBI yaBOeHUS U yTpoeHus) aaet 10 o4koB, B 30HY ynBOeHHUs cekTopa — 20
OYKOB, B 30HY yTpoeHus — 30 04KOB.

a) Moxxet 11 urpok TpemMsi Opockamu HaOpatb poBHO 161 ouko?

6) MoskeT 11 UrpoK YeThIpbMs OpockaMu HaOpaTh POBHO 235 04KOB?

B) C moMOIIbIO KAaKOTO HAMMEHBIIEr0 KOJIMYeCcTBa OpPOCKOB, MTPOK MOXET HaOpaTh poBHO 947

OYKOB?

Pemenwe.

Ha, Hanpumep, mpu mnomnagaHud B yTpoeHHe cekrtopa 20, yTpoeHue cekropa 17 W HeHTpanbHbBIA cektop S50 mosrydaem:
60 +51+50=161.

0) HaunbomnpIree KoMu4ecTBO OYKOB, KOTOPOE MOXKET HaOpaTe UTpok ogHMM OpockoM — 60 (yrpoenme 20), mamee uayT: 57
oukoB (yTpoenue 19) u 54 ouka (yrpoenwue 18). [Tomamanue Bo Bce ocTaabHBIE CEKTOPA M 30HBI JAOT MeHbIe 54 oukoB. Eciu Bce
yeTbIpe Opocka 6puH 10 60 04KOB, TO UTpoK Hadpan 240 ouxoB, yto 6ombiie 235. Ecnu xots 651 oguH Opocok Ha 60 04koB 3aMe-
HHUTH OPOCKOM Ha 54 0ouka WM MEHbIIE, TO CyMMa YMEHBIINTCS KaKk MUHMMYM Ha 0, a, 3Ha4MT, CTaHeT He OoJbiue 234 04koB, YTO
MenblIe 235 oukoB. CrenoBaresibHO, Opocok Ha 60 OYKOB MOYKHO 3aMEHSThH TOJIBKO OpocKoM Ha 57 oukoB. Ho onHa Takas 3ameHa
JIaeT UTOTOBBII pe3yabTaT 237 OYKOB, a XOTs ObI 1Be 3aMeHbl — He Ooiiee 234 0uKkoB. 3HAUYMT, 235 OYKOB UETHIPHMS OPOCKaMHU Ha-
OpaTh HEBO3MOKHO.

B) Kak ObuTO 1MOKa3aHO B IMyHKTE 0) KaXKAbIi OpPOCOK MPUHOCHT UTPOKy He Oosiee 60 ouxoB. 3Ha4HT, 3a 15 OpockoB oH Habeper
He Oonee 900 0YKOB, a TOTIA UTA TOTO, 9TOOBI HAOpaTh 947 0YKOB MOHAOOUTCS He MeHee 16 OPOCKOB.

[Tokaxem, 9TO UTPOK MOXKeT HabpaTh 947 ouxoB 3a 16 OpockoB. [Ipeamonoxkum, uto oH caenan 14 OGpockoB Ha 60 odkOB
(uroro 840), omuH Opocok B 30HY yTpoeHHs cekropa 19 (57 ouxo) m oanH Opocok B meHTpanbHEINA cekTop 50 oukoB. Torma B
cymMme oH Habepet 840 + 57 + 50 = 947 ouxoB.

Ortger: a) 1a; 0) HeT; B) 3a 16 OPOCKOB.
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21. 3apanue 19 Ne 509097. [lanbl 1 pa3iauyuHbIX HATYPaJbHBIX YMCEJN, COCTABISAIONIMX apupMeTuye-
CKYI0 mporpeccuto (n > 3).

a) MoxeT 1 cymMMa Bcex JaHHBIX YHCel ObITh paBHOU 167

0) KakoBo HambosbIiee 3HaUCHHUE 71, €CJIM CyMMa BCEX JIaHHBIX uncesn MeHbIne 9007

B) HaiinuTe Bce BO3MOKHBIC 3HAUEHHE 11, €CJIM CyMMa BCEX JAHHBIX YHUCel paBHa 235.

Pemenwe.

a) [la. Hanpumep, uncna 1, 3, 5, 7 cocTaBnsior apudMeTHIECKy0 IPOrpeccuio, a ux cymma pasia 1 +3 +5+ 7 =16.

6) Tak Kak Bce JaHHBIE N1 YMCEI HaTypalbHbIE, TO HAMMEHbIIIEeE 3 HUX OOJIBIIE MM PaBHO 1, a IOCKOJIbKY BCE 3TH YHCIIA Pa3-
TU4Hbl (T. €. OTJIMYAIOTCsA ApPYr OT JApyra He MeHee, 4eM Ha 1), To X cyMma S HEe MeHpIIe CyMMBl 1 + 2 + .. +, T. e.

nn+1) nn+1) n(n+1)

S> T - Ecim wusBectHO,uTO0 S < 900, TO M3 HEpaBEeHCTBA T <S CIEeNyeT, 4To T < 900,
n(n+1) <1800, orkynan < 42 (upu n>42 wumeem: n(n+1) <42-43>1800). TMpun = 41 wumeem:
n(n+1) <41-42 < 1800, narypansusie uncma ot 1 10 41 (6e3 MPOIYCKOB) COCTABIISIOT apH(METHIECKYIO TIPOIPECCHIO, HX
KonmdecTBO paBHO 41, a cymma menbiie 900. Takum o6pazom, HanOoJbIIIee BOZMOKHOE 3HAUCHHE 11 B ITYHKTE 0) paBHO 41.

B) [IycTb ] — HamMeHbIIee U3 JaHHBIX 71 YHcel, 00pa3yomuX apuPMETHISCKYIO IPOTpeccrio, d — pa3HOCTh ATOH Iporpec-

2a1+d(n—1)

cun. Torma mo M3BECTHOH (opMyse cymMMa 3THX 1 YHCEN paBHA ) *N. Ecnm W3BECTHO, YTO CyMMa JIaHHBIX 71

ancen pasna 235, 0 (2a; +d (n—1))-n = 470. 3amernm, uro 470 =47 - 10, uncno 47 npocroe u n < 47 (B nyHkte 6)
nokaszaso, urto 1 < 41), To n — onun u3 genureneii uncna 10.

Taxk xak 7 2> 3, To Bo3MOXKHBIe 3HaueHus 1= 5w n= 10. [logcTaBum B PaBEHCTBO (2611 +d (n — 1)) -n =470 nooue-
pexso n=5u n= 10, nonyyaem cnexyromme paserctsa: 2ad1 +4d = 94 u 2a; + 9d = 47. Ileproe n3 3THX paBeHCTB BHIION-
ustercst, Hanpumep, npu d1 = 1, d = 23, asropoe —mpu a1 = 1, d = 5. TIporpeccun 1, 24,47,70,93 u 1,6, 11, ..., 46 co-
ctodat u3 5 u 10 uneHoB, a ux cymma paBHa 235.

OrtBer: a) na; 6) 41; B) Su 10.

22. 3amanue 19 Ne 509126. [lanbl n pa3auuHbIX HATYPaTbHBIX YMCEN, COCTABIISIONINX apupMeTHde-
CKYIO0 Tiporpeccuio (n > 3).

a) MosxeT i1 cymMMa BCeX JIaHHBIX YKcel ObITh paBHOU 137

6) KakoBo Hanbounbliiee 3HaUCHUE 11, €CTTH CyMMa BCEX JaHHBIX yucel MeHbIe 5007?

B) HaﬁﬂI/ITe BCC BO3MOXHBIC 3HAYCHUC 11, CCJIIM CYMMa BCCX JTAaHHBIX YHUCCJI paBHA 57.
Pemenue.
2n+d(n—1)
a) Her. S= > ‘Nn. Ecin mssectio, uro S = 13,10 (2n1+d(n—1))-n=26. 3amernm, uro

26 =13-2, tak kak 7 > 3, n=13 wm n=26. Ho cymma 13-TH pa3aHuHbIX HATYPaTbHBIX drcen Gombire 13.
6) Tak Kak Bce JaHHBIE 11 YMCEI HaTypalbHbIC, TO HANMEHBIIIEE 3 HUX OOJIBIIE MM PaBHO 1, a TOCKOJIbKY BCE 3TH YHCIIA Pa3-
TUYHBL (T. €. OTIAMYATCci APYr OT Apyra He MeHee, 4yeM Ha 1), To mx cymma S He MeHpOle CyMMBI 1 + 2 + .. + T. e.

nn+1) nn+1) n(n+1)§500

S> T Ecmm wm3BectHo, uro S < 500, TO W3 HepaBeHCTBa T <S ClleZlyeT, dUTO

n(n+1) <1000, orkyman < 32 (upu n>32 umeem: n(n+1) <32-33>1000). Mpun=31 umeem:
n(n+1) <31-32 < 1000, narypansheie uncina ot 1 10 31 (6e3 IPOMYCKOB) COCTABNISIOT apH(METHICCKYIO IPOrPECCHIO, HX
KonrdecTBo paBHO 31, a cymma menbine 500. Takum o6pazom, HanOoJbIIee BOZMOXKHOE 3HAUSHHE N B IIyHKTE 0) paBHO 31.
B) IlycTh @1 — HamMeHbIllee U3 JAHHBIX 11 9MCEN, 00pa3yomux apu(pMeTHIecKyro IpoTrpeccuio, d — pa3HOCTh dTOH Mporpec-
2a1+d(n—1)

) *N. Ecnm W3BECTHO, YTO CyMMa J@HHBIX 11

cun. Torma mo m3BecTHOH (popMyiie cymMMa 3THUX 11 YHCEN paBHA

yrces paBHa 57, TO (2611 +d (n - 1)) -n = 114. 3amerum, uto 114 =2-3-19 u n— oaun u3 genuteneii uncna 114.

Tak Kak 7 > 3, 10 Bo3MOKHBIE 3HaueHus n = 3, 19. Mcxons u3 nepasenctea 1 - (n+ 1) < 114, nonyanwm, uro n < 10.
[loacTtaBuM B paBEHCTBO (2611 —l—d(fl - 1)) -n=228. Tlpun = 3 mn = 6, nonydaeM paBeHCTBa: (] +d=19 u
2a1 4+ 5d = 19. PasenctBo BbIIONHAIOTCS, Hampumep, npu d| = 1,d=18uwa; =1,d=3,4 . IMporpeccun 1; 19; 37 u 1;
4,4;7,8; 11,2; 14,6; 18 cocTosT U3 3 WieHOB U 6 YIEHOB, a UX CyMMa paBHa 57.

Ortser: a) HeT; 6) 31;B) 3 M 6.
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23. 3apganme 19 Ne 511111. [lycte ¢ — HammeHsblee obmiee KpaTHOE, a d — HAMOOJBIINI OO
JEJIUTEIb HATyPaJIbHBIX YUCEN X U Y, YIOBIETBOPSIONIMX HEPAaBEHCTBY 3 x = 8 y — 29.

a) Moxer nu % ObITh paBHBIM 1707
0) Moxer nu g OBITH paBHbIM 27

o q
B) Haiigute HauMeHbIlIee 3HAYCHHUE 2

Pemenne.

q
a) dns ancen x = 17 u y = 10 BemonnseTcs ycnosue 3 x =8y —29, ¢g=170, d=1, 3 = 170.

q q
6) uB) Ilpu x =1 u y =4 Bemmonasercs paBeHCTBO 3 x =8y — 29 u E =4. ITokaxxeM, 4TO HUKAKO€ 3HaYECHUE 2 <4 ge pea-
JIU3YyEeTCsl.
29
Ecmx =y, 0 X =Y = ?a 4YTO HEBO3MOKHO, IIOCKOJIbKY UHCIA X U y — HaTrypaibHble. IIycTs nis onpenenéHsocty x < y u
Xy q b
x =ad, a y = bd. Torna HaTypanpHble uncia a u b B3auMHO npocTel U a < b. [lonmyyaem ¢4 = Pl = abd, OTKyJa E = ao.
71
Ecnu 4 moa = b, 94TO HEBO3MOXKHO.
q 29
Econ 3 = 2; T0 a =1, b=2 u, 3Hauut, y=2x, oTkyaa X = Ba YTO HEBO3MOXKHO.
q 29

Ecmu d =3,10a= 1, b=3 u, 3Ha4ut, y=3Xx, oTKyma X = ﬁ? YTO HEBO3MOIKHO.

Ortser: a) na; 6) HeT) B) 4.
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24. 3apanne 19 Ne 512341. UsBectHO, uTO 4, b, ¢, 1 d — MONapHO Pa3TUIHBIC MMOJIOKUTEIHHBIC JIBY-
3HAYHbBIC YHCIIA.

atc 9
= =7
a) Mo>xeT J11 BBIIOJHATHCS] PABEHCTBO btd 23
atc a c
6) Moxer 51 1po0b bid ObITh B 11 pa3 MeHbllIe, YeM cymma A + 2?
a+c
B) Kakoe HanMeHblIee 3HaU€HUE MOXKET IPUHUMATD JPOOb hyq ccmma> 5b 1 ¢ >8d?

Pemenue.

a—+c 27_ 9

a) [lycte =20, 6=30, c=7u d=39. Torna b—l——d = @ = g

11 atc a n c
0) [Ipenmomnoxum, 910 b+d b d Torna

11-(a+c)bd = (b+d)(ad + bc),
11abd + 11bcd = abd + bed + ad? + bPe,
10abd — ad® = b*c — 10bcd,
ad(10b —d) = be(b—10d).

C npyro#t CTOpOHBI, UMEEM
10b—d>10-10—99 >0>99—-10-10 > b —10d.

Cnenosatensto, uncia ad(10b —d) u be(b — 10d) umeror pasubie 3Haku 1 He MOTYT GbITh paBHbL. [IPHILIH K TPOTHBO-
peunio.

B) U3 ycnosus cnenyer, uto 99 > a >5b+1 u ¢ > 8d + 1. 3naunr, b< ? < 20. Orcrona, YUYUTBIBAS, 9TO YHUCIO b

nenoe, moiayvaeM, yto b < 19.
Hcnone3ys HepaBeHCTBA

a>5b+1, ¢>8d+1, b<19, d>10,

MoJTy4aeM
5b+8d+2 3d+2 3d+2 55 55 177
a+C2 rodt :5+7+Z5+7+:8—728——:—.
b+d b+d b+d d+19 d+19 29 29
a+tc 177
IMycts a = 96, b =19, ¢ = 81 u d = 10. Torma m = E CrenoBaTesIbHO, HAUMEHBIIIEE BO3MOXKHOE 3HAUCHHE JAPOOH
a+c 177
b g PasHo 57
177

Otgert: a) [la, Hanipumep, ecniu a =20, b=30, c=7 u d=39; 6) HeT; B) E
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25. 3apganne 19 Ne 512383. UsBecTHO, uTO 4, b, ¢, 1 d — MONAPHO PA3TUIHBIC MMOJIOKUTEIBHBIC JIBY-
3HAYHbBIE YHCIIA.

at+c 6
a) Mo>xeT J11 BBIIOJHATHCS] PABEHCTBO brd g?
atc a c
6) Moxer s 1pobb bid ObITh B 11 pa3 meHble, 4eM cyMMa A + 2?
a+c
B) Kakoe HanMeHblIee 3HaU€HUE MOXKET IPUHUMATD JPOOb hrq ccmma> 4b u ¢ >7d?
Pemenne.
atc 24 6
a) [lycte 2= 10, 6=20, c= 14 u d="72. Torma b—l——d = 9—2 = g

11 atc a n c
0) [Ipenmomnoxum, 910 b+d b d Torna

11-(a+c)bd = (b+d)(ad + bc),
11abd + 11bcd = abd + bed + ad? + bPe,
10abd — ad® = b*c — 10bcd,
ad(10b —d) = be(b—10d).

C npyro#t CTOpOHBI, UMEEM
10b—d>10-10—99 >0>99—-10-10 > b —10d.

Cnenosatensto, uncia ad(10b —d) u be(b — 10d) umeror pasubie 3Haku 1 He MOTYT GbITh paBHbL. [IPHILIH K TPOTHBO-
peuHIo.
B) U3 ycnosus cnenyer, uto 99 > a >4b+1 u ¢ > 7d + 1. 3naunr, b< Z < 25. OTcro1a, yIuThIBAs, 4TO YUCIO b
enoe, moiayvaeM, uto b < 24.
Hcnons3ys HepaBEeHCTBA
a>4b+1, c>7d+1, b<24, d=>10,

TIOTy4aeM

4 2
atc db+id+2 , 3d+2 . 3d+2 _, 70 ., 7084
b+d b+d b+d d+24 d 124 34 17

at+c 168 84
— = T~ . CrnenoBarenbHO, HAUMEHbBIIICE BO3MOKHOE 3HAUCHUE

b+d 34 17

Hyctba=97,b=24,c=71 ud=10. Torna

a+c 84
JIpodu b+ g PasHo 7=

84
Otser: a) [a, Hanpumep, eciiu a = 10, b= 20, c= 14 u d= 72; 0) HeT; B) ﬁ
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26. 3ananue 19 Ne 512404. byneM Ha3bpIBaTh YETHIPEX3HAUHOE YUCIIO OYEHb CUACTIMBBIM, €CIIU BCE
nu@psl B €ro JECITUYHOW 3alMCU pa3iMyHbl, & CyMMa MEPBBIX JABYX U3 3TUX LU(p paBHA CyMMe IO-
CIIEIHUX ABYX M3 HUX. Hanpumep, oueHb cuacTIMBBIM siBisieTcs unciio 3140.

a) CyliecTBYIOT JIM JBAJIaTh [1OCIEI0BATEIbHBIX YETHIPEX3HAUHBIX YHCEN, CPEIU KOTOPBIX €CTh TPU
OYEHb CYACTJIMBBIX?

6) MokeT 111 pa3HOCTh ABYX OYEHb CUACTIIMBBIX YEThIPEX3HAUHBIX YKcel paBHAThCA 20167

B) HalinuTe HanMeHbl1ee MpoCcToe YUCIIOo, 111 KOTOPOro HE CYIECTBYET KPaTHOIO €My OYEHb CYacT-

JIUBOT'O YETBIPEX3HAYHOT'O YUCIIA.

Pemenwe.

a) [Tpumepom takux uucen sBisitores 5014, 5015, ..., 5033. O4eHp cHaCTIMBBIMU cpeqy HUX sBIsAIoTcs uncia 5014, 5023 u
5032.

6) 6) Hpe,I[HOJ'IO)KI/IM, YTO 3TO BO3MOXKHO. HYCTL abcd — ACCATHYHAA 3allMCh MCHBIICTIO U3 OTHUX JIBYX OYCHBb CHACTIMBBIX

uncern, a KImn — necstuunas 3amich GONBIIEro W3 HUX. W3 ycroBus cienyer, uro muoo 10 ¢ +d + 16 = 10m + n, 6o
10c +d + 16 = 100 + 10m + n. Otcioga mosydaem, uro Jub6o (m +n) — (¢ +d) = 9 +m + 1) + 7, mmbo
(m+ n)—(c+ d)=9(c— m—10) + 6. 3Hauwur, uucio (m+ n) — (¢ + d) naér npu nesieHny Ha 9 WK OCTATOK 7, MJIM OCTATOK 0.

Taroke U3 yclnoBus cieayet, uyro audo 1000 2 + 1006 + 2000 = 1000k + 100/, mu60 1000a + 1006 + 2100 = 1000k + 1001,

Orcrona monydaem, uto aubo (k+ /) —(a+b)=9a—k+2)+2 ,mbo (kK +1)— (a+ b)=9(a — k+ 2) + 3. 3nauur, yuciao
(k +1) — (a + b) naér npu neneHun Ha 9 wiaM ocTaToK 2, WM OCTaTOK 3. IIpHXOAMM K MPOTHBOPEUHIO, TaK KaK IO yCJIOBHIO
(k+)—(a+b)y=(m+n)—(ctad.

B) ITokaxeM, uro nckomoe uucio pasHo 11. [y aToro cHavanma npuBenéM NMpUMEPHI OYE€Hb CUACTIMBBIX UYETHIPEX3HAUHBIX
yyucell KpaTHbIX 2, 3, 5 u 7: uncno 2680 kpatHO 2 u 5; uncno 1890 kpatao 3 u 7.

HYCTB abcd — JACCATUYHAasA 3aIlliCh KaKoro-JIu00 OUYeHb CYACTIMBOTO quciia, KpaTHOTO 11. Tor;[a

abed = 1000a + 100b+ 10c+d = 11(91a+9b+¢) + (b—a-+d —c).

ITomyuaem, uro yncio b —a +d — ckparHo 11. [Tockoneky a, b, c u d — uudpsl, oTCIOa CieayeT, 4To b0 b —a +d —c=0,
mbob—a+d—c=11,mbo b—a+d—c=-11.

B nepBom ciydae umeem a + b =c +dwu a + ¢ = b + d Berauras 5T paBeHCTBa, onydaeM b —c =c — b, T. e. b = ¢, — npoTH-
Bopeune. Bo Bropom ciydae nmeem a + b =c +du a +c+ 11 = b + d. Beruntas »tu paBeHcTBa, monydaeM b —c— 11 =c— b, 1. e.
2(b — ¢) = 11, — Toxe mpoTHBOpevne, Tak Kak 11 He KpaTHO 2. AHaJOTHYHOE MPOTHUBOPEUHUE MONYyYaeTCsS U B TPEThEM CIIydae.
3Ha4uT, HE CYIIECTBYET OUYEHb CUACTIIMBBIX YETHIPEX3HAUHBIX YNCEN, KPaTHBIX 11.

Otger: a) [la, Harmpumep, 5014, 5015, ..., 5033; 6) "er; B) 11.

27. 3apganne 19 Ne 512876. a) CymecTByeT 11 KOHEUHasi apuMeTHIECKast IPOTPECCHsI, COCTOSIIAS
U3 ISATH HATYpaJIbHBIX YHCEN, TaKas, YTO CyMMa HauOOJIbIIEr0 U HAaUMEHBIIETr0 WIEHOB 3TOW Iporpec-
cuu paBHa 997

0) Koneunas apudmerndeckasi mporpeccus COCTOUT M3 IIECTH HATypaidbHbIX umcesn. Cymma Hau-
00JIbILIET0 U HAMMEHBLIETO WIEHOB 3TOM Mporpeccuu paBHa 9. Haiiaure Bce uncia, U3 KOTOPBIX COCTO-
WT 3Ta IPOTPECCUSL.

B) Cpennee apudmeTnueckoe 4IeHOB KOHEUHON apu(PMETHIECKON POrPeCCUr, COCTOSINAs U3 HATY-
paJIbHBIX YKcen, paBHO 6,5. Kakoe HanOoblIee KOJIMYECTBO YIEHOB MOKET OBITh B 3TOM nporpeccun?

Pemenwue.

bes OrpaHUYCHUA O6IIIHOCTI/I MOXHO CYHTATb HIPOIrpeCCUro BO3paCTaIOIII€I7[. O6o3HaunM 2 — HepBLIfI YWICH Hporpeccuu,
11 — KOJIMYCCTBO YJICHOB, a d—eé Pa3HOCTb. Yuca a, n, u d— HaTypaJIbHbIC.

a) CyMMa miepBOTO W IIATOTO WICHOB 3TOW MpOTrpeccHd paBHA 2 a + 4d w sBisieTcs YETHBIM YnCIOM. [lockonbpKy gucio 99
HEYETHOE, CyMMa HaWOOJIBIIET0 ¥ HANMEHBIIETO YICHOB KOHEYHOW apr(PMETHUECKON IMPOTPEecCHH W3 5 HATypalbHBIX YUCEN He
MOXeT ObITh paBHOH 99.

6) CyMMa IIepBOTro U IIECTOT0 WICHOB 3TOH mporpeccuu paBHa 2 a + 5d = 9. [lockonbky d — HaTypalbHOE YHCIIO, IToJTydaeM d
— HaTypajbHOe uncio, nonydaeM d = 1. Torga a = 2. Uckomsle uncna: 2, 3,4, 5, 6, 7.

B) Cpe/iHee apu(MeTHUeCKOe POrPEeCcCHr PABHO TIOTYCYMMe e& KpaifHuX diIeHoB, o3ToMy monyuaem 24+ (n—1)d = 13.

3Hauwur, (n - l)d <11; n—1 <11; n < 12. Harypansusl uncna ot 1 10 12 COCTaBISAIOT IIPOrPECCHIO, CPEHEE APHPMETH-
YECKOE WIEHOB KOTOPOH paBHO 6,5, a KOJIMYeCTBO WIEHOB paBHO 12. [TosToMy Hamnbomblee BO3MOXKHOE KOJIMYECTBO YHCENT — 3TO
12.

Ortger: a) HeT; 6) 2, 3,4,5,6,7;B)12.
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28. 3aganne 19 Ne 512887. Harypanbnblie uncna a, b, cu d y1oBIeTBOPSIOT YCIOBHIO a> b> ¢> d.
a) Halinure uucna a, b,cu d,ecnma+b+c+d = 15ud— b+ =27
6) Mosker i 661Tb 2 + b +c+d=19u @ — B>+ & — #=19?

B) ITyctb a + b +c +d = 1000 u 2 — b* + & — & = 1000. Haiiziure KOTHYECTBO BO3MOKHBIX 3HAYC-
HUW 4KcIa a.

Pemenwe.

a) U3 ycnoBus nmomydaem:

&b+ —d*—a—b—c—d=125 (a—b)(a+b)=(c—d)(c+d)—a—b—c—d=12&
e (a—b—-1)(a+b)+(c—d—1)(c+d)=12.

Hockonsky a@+b+c+d=15> 12, nonyuaem: a=b+1 wm c=d+ 1.

15
B nepsom cayuae u3 paserctsa (¢ —d — 1)(c+d) = 12, yuursiBas, uto € —d — 1 <c+d < 5 muncna ¢+d u

¢ —d — 1 uMeroT pasHyto 4ETHOCTh, HAXoaUM C 1 d=4, c—d—1=73, gero ue Mmoxer 6bITb.

15

Bo Bropom cmyuac w3 HepasenctBa (@ —b—1)(a+b) =12,  yuprpmas, uro @+ b> —, naxomm

2
a+b=12, a—b—1=1, orkynanonyuaem: a=7, b=5, c=2, d=1.
6) U3 ycioBus nomyyaem:

&b+t —d*=a+b+c+d e (a—b)(a+b)+(c—d)(c+d)=a+b+c+d =
& (a—b—1)(a+b)+(c—d—1)(c+d)=0.

Hockomsky a—b—1<0, a+b >0, c—d—1<0, c+d >0, nocrensee paBeHCTBO BHIMOIHAETCS TOIBKO TIPH
a=b+1u c=d+1. 3uaunr, 2b+2d +2 =19, uro0 HeBO3MOKHO.
B) Us pasenctea a° —b*> +c? —d* =a+b+c+d nonyuaem: a =b-+1, c=d-+1.  3naunr,
2a-+2d = 1000, d =500—a. HonyqaeM YeTBEPKY YHCEN (Cl; b; C, d) = (Cl; a— 1; 501 —a, 500 — Cl). TTockoJib-
ky b > ¢, nonyuaem: a > 251. Kpome toro, d > 0, otkyna a < 500.

3HAYMT, 2 MPUHAMICKUT TpoMexyTKy (251; 500). Bonee Toro, s Jr000ro IEaOro a W3 3TOr0 MPOMEKYTKA HaijaeHHAs
4yeTBEPKA YUCET YAOBJICTBOPSICT YCIOBHUIO 3aaun. Takum 00pa3oM, 2 MOXKET IPpUHUMATh 248 3HaAUCHH.

OtBet: a) a=7, b=5, c=2, d=1; 0) HerT; B) 248.
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29. 3apganne 19 Ne 512893. Harypanbnblie uncina a, b, cu d y1oBIeTBOPSIOT YCIOBHIO a> b> ¢> d.
a) Halinure uucna a, b,cu d,ecnma+b+c+d = 15ud— b+ d=19.
6) Mosker I 6b1Tb 2 + b +¢c+d =23 u & — B>+ & — d* =23?

B) [lyctb a+b +c+d=1200n #— b+ & — ¢ =1200. HaiiauTe KoMMYecTBO BO3MOXKHbIX 3HAUC-

HUH 4ucnaa a.
Pemenne.
a) U3 ycnoBus nmomydaem:

&b+t —d*—a—b—c—d=4<(a—b)(a+b)=(c—d)(c+d)—a—b—c—d=4<
s (a—b—1)(a+b)+(c—d—1)(c+d)=4.

Hockonsky a@+b+c+d=15> 4, nonysaem: a=b+1 um c=d+ 1.
B nepsom ciyuae u3 pasencrea (¢ —d —1)(c+d) =4, waxomum c+d=4 uc—d—1=1, orxyna nonyuaem:
a=6,b=5c=3ud=1.

1
Bropoii ciydaii He peau3yeTcs, mockonpky @ 1 b> Hoa (a—b—1)(a+b)=4.

0) 13 ycoBus morygaem:

&b+t —d*=a+b+ct+de (a—b)(a+b)+(c—d)(c+d)=a+b+ct+d =
s (a—b—1)(a+b)+(c—d—1)(c+d)=0.

Hockomsky @—b—1<0, a+b>0,c—d—1>0, c+d >0, nocrnensee paBeHCTBO BHIMOIHACTCS TOIBKO TIPH
a=b+1u c=d+1. 3uaunr, 2b+2d +2 = 23, ur0 HEBOZMOKHO.
B) Us paBEHCTBA -+ —d>=a+b+c+d nonyuaem: @ =b+1, c=d+1. 3HaumT,
2a+2d = 1200; d = 600 — a. Tlomydaem ueTBépKy uncen (d; b; c; d) = (d; a—1; 601 —a; 600 — d)- ITockons-
ky b > ¢, monywaem: a > 301. Kpome toro, d > 0, otkyna a < 600.

3HauyuT, a NpUHAIIEKUT mpoMexyTky (301; 600). bonee Toro, mis nr000ro HEIOro @ M3 3TOrO MPOMEXKYyTKa HaiiIeHHAs
4yeTBEPKA YHCEIN YIOBJIECTBOPSET YCIOBHIO 33/1a4n. TakuM 00pa3oM, a MOXKET IPHHUMATH 298 3HaUCHUI.

OtBet: a) a=6, b=5, c=3, d=1; 0) HeT; B) 298.

30. 3aganue 19 Ne 504548. 1o kpyry B HEKOTOPOM HOPSIAKE MO OAHOMY pa3y HAMMCAHbI yucia oT 9
1o 18. st kaxaoi U3 IecATH Map COCeTHUX YMCeNT HAITKM UX HAUOOIBIINNA OOIINN JEITUTENb.

a) MorJio 11 moyYuThCs TakK, YTO BCE HAMOOBININE OOIINE JEITUTETN PaBHBI 17

6) Mor1o 1 MOyYUThCS TaK, YTO BCE HaUOOJIbIINE 00IIHe ASTUTETN TIOTTAPHO PA3IUYHBI?

B) Kakoe Hanbospiiee KOJTUIECTBO MOMAPHO PA3TUYHBIX HAMOOIBIINX OOIINX AETUTEICH MOTJIO TIPH

3TOM MOJTYYUTHCS?

Pemenwue.

a) [a, mormo. Hanpumep, eciiu yucina 3anucansl B mopsake 9, 16, 15, 14, 13,12, 11, 18, 17, 10.

6) Bcero no kpyry 3anucano 10 gucesn. st kKax0i napbl COCETHUX YUCEN MBI MIIEM HanOOJBIINKA 00K AennTenb, Cleno-
BaTeNbHO, moryduM 10 Hambompmmx oOmux Aenuteneid. Ecnu oHM Bce MOMapHO pa3iWyHbl, TO XOTsI OBl ONUH U3 HUX HE MCHBIIE
10. Ho Taxoro OBITH HE MOXET, TaK KaK JJIs JAHHBIX YHCEJI HANOOJBIINN U3 BCEBO3ZMOKHBIX HAMOONBITNX OOMIHMX AETUTEICH eCTh
HO/I(18,9) =9.

B) Uucna 11, 13 u 17 SBISIFOTCS MPOCTHIMH, HANOOJBIIHE OOIITHE NETUTETN 3TUX YHUCEN CO BCEMH OCTAILHBIMY YUCIIAMU PaBHS-
ores 1. Kaxaoe u3 gucen nuMeeT OBYX cocelel, ciaeloBaTelIbHO, XOTs ObI IBa YMCiIa U3 3TUX TPEX OyIyT UMETh 10 KpaiHel Mepe
OJTHOTO cOCeia, OTIIMYHOTO OT 3THX TPEX uncen. TakuM 00pa3oM, XOTs Obl YEThIpE U3 BCEX HAaUOOJBIIMX OOLIUX JeNUTeNel OyayT
paBHsAThCs 1, To ecTh coBmaaaTh. CleqoBaTeNbHO, HE MOXKET OBITh OOJIBIIIE, YEM CEMb MOMApHO Pa3IMYHBIX HaUOOJBIIMX OOIINX
JIeUTEeNeH, MOCKOIbKY BCETO UX JIECATh, MpUUYEM deThipe coBnaaaroT. st pacctanoBku 9, 18, 12, 16, 14, 13, 11, 17, 10, 15 nomy-
YaeTCsl POBHO 7 MOMAPHO Pa3IHYHBIX HAUOOIBIINX OOIIMX JICIUTEIICH.

OtBer: a) [la; 0) HET; B) ceMb.
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31. 3aganue 19 Ne 504855. Konsi MHOXMII HEKOTOPOE HATYpaJIbHOE YMCIIO Ha COCEHEE HATypallb-
HO€ YMCJIO, U TOJIY4YWI MPOU3BEJCHHE, paBHOE m. BoBa yMHOXMJI HEKOTOpOE YETHOE HATypajbHOE
YICJIO HAa COCETHEE YETHOE HATYpaJIbHOE YUCIIO U MOJIy4YUJI IPOU3BECHHE, PABHOE 11.

a) MoxeT 11 MOZ1yJIb Pa3HOCTH YHUCEI 1M U 11 PaBHATHCA 67

6) MokeT 11 MOJTyJIb Pa3HOCTHU YUCEN m U 11 paBHATbCA 137

B) Kakue 3HaueHMst MOXKET IPUHUMATh MOJyJIb Pa3HOCTHU uucend mu n?

Pemenue.

a) [a, nanpumep, Kons yMHOXKHIT 6ua’, TIOJIY4HB 42, a Bosa YMHOXKUI 6 na 8, noxyuuB 48. Moayib pa3HOCTH MOTyYEH-
HBIX OpousBeaeHuil pased 6.

0) 3aMeTnM, 9TO TIPOU3BEICHHE MTOCTICIOBATEIEHBIX YHCEIN BCEINa YeTHO, TaK KaK OJHO W3 HHUX 4eTHO. Takum obOpa3om, Komu-
HO TIpou3BeZicHre OyaeT YeTHBIM. BOBHHO e MPOU3BEICHNE Y€THO B CHIIY TOTO, YTO OH MEPEMHOXKAET JIBa YCTHBIX YUCIIA. 3HAYHT,
U MOJIyJIb Pa3HOCTH 4ucen d U b Oy/eT YeTHBIM, TAKUM 00pa30M, OH HE MOXET OBITh paBeH 13.

B) Kak Obu10 mOKa3aHO B MyHKTE 0) MOJYIb Pa3HOCTH OyZeT 4eTHbIM. [loKaXkeM, 9TO OH HE MOKET OBITh paBeH HYI0. [1ycTh

Koust mepemuoxkan umcia x u X + 1, a BoBa — uncma y u Y + 2. Torzna, ecin MOLYIb pa3sHOCTH HX TIPOM3BEICHHI paBeH HYIIIO,
nMeeM:

x(x+1)=y(y+2) e +x=y" 42y o +x+1=(y+1)%

2 2 .
3ameTnm, qro X <y+1, rtak  kak x° < (y+1) C  gpyroit  cropoms, Y+ 1 <x+1, Tak xax
2 2 2
+1) " =x"+x+1<(x+1)".
Urak, X <y+1 < x4 1, no HaTypanbHOe 4MCIIO HEe MOXKET JIEXKATh MEKLY ABYMs COCEIHMMH HATYPATbHBIMH UHCIIAMH.
3Ha4KT, MOYIIb PAa3HOCTH He MOkeT paBHsiThesi 0. Tora OH He MeHbIe 2, TaK KaK YeTeH.

TTokaxeM, 4YTO OH MOXKET IPUHUMATH JI000E YETHOE HATypanbHOoe 3HaueHue. [ycts Koist yMHOXUI 4e€THOE uucio 7 Ha M+ I,
a BoBa ymHOxwn 7 Ha 1+ 2. Torma MOyl Pa3HOCTH UX MPOU3BEICHUI PaBeH:

nn+2)—nn+1)=n.

BBHJY TOTO, YTO 1 — J11000€ YETHOE HATypalbHOE YHCI0, TO UCKOMBIN MOYIh Pa3HOCTH MOXET NPHHUMATH JII000e YeTHOEe HaTy-
paJIbHOE 3HAYEHHE.

OrtBeT: a) 1a; 0) HEeT; B) BCE YETHBIE HATYPAJIbHBIE YHCIIA.
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32. 3amanue 19 Ne 505421. Cemb 3KCIIepTOB OIEHWBAIOT KUHOGMIBM. Kaxkapiii 13 HUX BBHICTABISET
OIICHKY — 1esioe ynciio 6amioB oT 0 g0 10 BxmrounTenbHo. M3BecTHO, YTO BCE IKCIEPTHI BHICTABUIIH
pasznuyHbie onieHKH. [1o cTapoit cucteme olleHUBaHUSI PEUTHHT KUHO(PHIbEMa — 3TO cpeiHee apupMeTu-
YECKOE BCEX OLICHOK JKCrepToB. [0 HOBOW cucTeMe OLIEHMBAHUS PEUTHHI KUHO(UIbMA OIICHUBAIOT
cienyromuM o0pa3oM: oTOpackIBalOTCS HAaUMEHbINAs U HAMOOJbINAs OIEHKHU W TIOJACUUTHIBAETCS CPEIl-
Hee apru(METHIECKOE OCTABIIUXCS OI[CHOK.

a) MoseT JIu pa3HOCTb PEUTHHIOB, BBIUMCIIEHHBIX 10 CTAPOM M HOBOI cUCTEeMaM OIIEHUBAHMsS PaB-

1
—2

30°
6) MoxeT 11 pa3HOCTh PEHTUHIOB, BEIUUCICHHBIX IO CTAPOM U HOBOM CUCTEMAaM OLICHHWBAHUS paB-

1
—9

35°

B) HaﬁI[HTC HanOOJbIICe BO3MOXKHOE 3HAUCHUE Pa3HOCTH pCﬁTI/IHPOB, BBIYMCJIICHHBIX I10 CTapoﬁ u
HOBOU cucTeMaM OLICHHUBAHMA.

Pemenwe.

O003HaYNM PEUTHHT KHHO(DMIEMA, BRIYUCIICHHBIH 110 CTApOil CHCTeMe OLIEHUBAHUS, depe3 A, a peUTHHT KHHO(DMIEMA, BHIYHC-

JICHHBIH 110 HOBOM cucTeme uepes B.
m n
a) 3aMeTuM, 4To A=_—,B= g, rZie M U N — HEKOTOphIC HaTypalbHbIC Ynciia. 3HAYUT,

7 Y

HATBCA

HATBCA

n Sm-—Tn
5 35

A-B="1
7

35

EemA—B= —, 10 5Sm—"Tn= %, YTO HEBO3MOXKHO. TakuM 06pa3oM, pa3HOCTh PEHTHHIOB, BEIYHCICHHBIX IO CTApOi

30
1

30°
0) Hampumep, st oneHok sxcnepToB 0, 1, 2, 4, 7, 8, 9 pasHOCTh peHTHHIOB, BRIYMCICHHBIX 110 CTAPOI H HOBOHM CHCTEMaM Olle-
HUBaHUS PaBHA

M HOBOM CHCTEMaM HE MOXKET PaBHATHCA

0+1+24+447+8+9 142444748 31 22 1

7 5 7 5 35

B) [IycTh X — HamMeHBIIas M3 OIEHOK, { — HauOOJbIIas, a Y — CyMMa OCTAIBHBIX ITATH OIEHOK. Torma

A_pg_Xtytz ¥y _ 5x—2y+5z < Sx+52-2((x+ 1)+ (x+2)+...+(x+5))
T 5 35 - 35 B
_ 52-5v—30 _5-10-5-0-30 4
N 35 - 35 7
4
Jlst omenok akcneproB 0, 1, 2, 3, 4, 5, 10 pasnocts A — B pasna ? 3HaunT, HanOOJBIIIee BOZMOXKHOE 3HAUEHHE PA3HOCTH
4

peﬁTHHFOB, BBIYHCJICHHBIX 110 CTapOﬁ M HOBO# cHCTeMaM OLICHMBAHUS, paBHO ? .

OtgerT: a) HeT; 0) 1a; B) ?
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33. 3aganue 19 Ne 505475. Ha caiite npoBoauTcs onpoc, Koro u3 GpyroéOoIMCTOB MOCETUTENN caiiTa
CUHMTAOT JIYUIINM IO UTOraM ce3oHa. Kaxaplii moceTuTenb roocyeT 3a onHoro gyroonucra. Ha caiite
0TOOpakaeTcs PEUTUHT Kaxa0ro (pyTrdosmcTa — 101l TOJIOCOB, OTJAHHBIX 32 HETO, B TIPOIIEHTAX, OKPYT-
JeHHas Ao uenoro yuciaa. Hanpumep, yucna 9,3, 10,5 u 12,7 okpyrmsitorest 10 9, 11 u 13 cooTBeTcTBEH-
HO.

a) Bcero nporonocosano 11 nocerureneit caiita. Mor nu pedTUHT HEKOTOpOro QpyrdoiaucTa ObITH
paBHbIM 387

6) Ilyctb mocerurenu caiita OTAABAJIM TOJI0CA 32 OJHOTO U3 Tpex ¢yTOonucToB. MOrio u ObITh Tak,
4TO Bce TpU (yTOOIUCTA MOIYUHIIU Pa3HOE YHUCIIO TOJI0COB, HO MX PEUTUHIHU OJIMHAKOBBI?

B) Ha caiite oroOpakanoch, 4TO pedTHHI HEKOTOPOro GpyTOoIrcTa paBeH 5. DTO YUCIIO HE U3MEHHU-
JIOCh U TIOCIIE TOro, Kak Bacst otaan cBoit rosoc 3a atoro ¢yroonucra. [Ipu kakom HauMeHbIIEM YHCIIe

OTJaHHBIX 3a BceX (yTOOJINCTOB rojI0oCOB, BKIItOUYasi BacuH rosoc, Takoe BO3MOXHO?

Pemenmue.

a) Ilycts kK — wmcio moceTurenei, MPOroJOCOBaBIIUX 32 (PyTOOIMCTA. 3aMETUM, YTO peHTHHT (yTOoHCcTa Oyner paseH 38,
€CITH JTOJIS TOJIOCOB, OTJAHHBIX 32 HETO0, JISKUT B mpenenax ot 37,5% mo 38,5%. Takum oOpa3om, orydaeM TBOMHOE HEPABEHCTBO:

37,5 k38,5
< —<
100 — 11 100

4,125 < k < 4,235.

Yucno k — 1iemnoe, cieaoBaTenbHO, OHO HE MOYKET JISKATh B TIOyIEHHOM HHTEpBaJe.

6) ITycTh yrcmo mporonocoBaBmmx paBHO 999. M3 HUX 3a mepBoro ¢yrdomucta — 332 yenoBeka, 3a BToporo — 333, 3a Tpe-
Thero — 334. Torma pedTHHTH KaXKI0To U3 HUX paBHBI 33%.

B) ITycTh kK — 4mCIIO TONOCOB, OTAAHHBIX 3a (GyTOoIHCcTa, BKIfoUas Bacuu romoc, 7 — obIiiee 9nuciao ToJI0COB. 3aMETUM, 4TO
mocje Toro kak Bacst otaan cBoii rosoc 3a JaHHOTO QyTOOIUCTA, JOIT TOJ0COB, OTIIAHHBIX 3a 3TOro (hyTOOKCTA YBEINYMIACh, &
PEUTHHT HET, MOTyYaeM:

4,5 <k—l <k< 5,5
100 — n—1 n 100
Hpe}ICTaBHHﬂ B BUJC CUCTCMbI }:[ByX HepaBeHCTB HOJ'[y‘-II/IM:
9 < k—1
200 —n—1’ 9n —9 <200k — 200,
< 9n+191 <200k < 11ln<n>95,5.
E < i 200k < 11n
n 200

Tak kak 1 — 1enoe, T0 1 > 96. YuuThiBas, uTo A0MKHBI BBHIIONHATECS BCE HEPABEHCTBA CHCTEMBI MOJTYUHM:
1055 <9n+ 191 <200k < k > 5,275
Tak kak kK — nenoe, To K > 6. Torna us nepasenctea 200k < 11n nonyuaem:
1200 <200k < 11n < n > 109,09...
Crenosatenbho, 1 > 110. 3Haunt, MUHMMaIBHOE YMCIIO MPOTOIOCOBABLIMX MPH YCIOBHSAX, IAHHBIX B 3a1a4e paBHo 110.

Ortser: 110.
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34. 3aganue 19 Ne 484659. beckoneunass necsiTudHas JpoOb YCTPOEHA CIEIYIOIIUM 00pazoMm.
Ilepen necaTnyHOM 3anATON CTOUT HYJb. [locie 3amsTol nmoxps g BeIMMCaHbI YIEHBI BO3PACTAOIIEH 10-
CJIEI0BATEIbHOCTH HATYPAJIbHBIX YMCEI a,,. B pe3ynprare Moaydnoch pallMoOHAIBHOE YHCIIO, KOTOPOE
BbIpa)KaeTcs HECOKPATUMOM JIpoObI0, 3HaMeHaTeNlb KOTopoil MeHble 100. Haiinute HauMeHblee BO3-

MO>XHO€ 3HAUCHUC asj.
Pemenue.

HanMmeHblree BO3MOKHOE 3HAYEHHE TPETHETO WIeHA BO3PACTAIONIEH MOCIeN0BaTeNbHOCTH HATYPATBHEIX YHCEN (3 = 3, MpH-
ueM TonbKo eci @] = 1 u @z = 2. To ecTh ecnu jecsTHYHAs APOOh HAUMHACTCS TaK:

0,123... (yerBepras uudpa ue 0).

3aMeTI/IM, YTO TaKUM 06pa30M HA4YUHACTCA, HAIIpUMCEP, YUCIIO

m=10""4+2-102 4310 +...4n- 107"+ ...

Haiinem 4ucio m u nmpoBepUM, yIOBIETBOPSIET 1M OHO YCJIOBUAM 3aga4u. [l 3TOro 3aluIieM CyMMy NogpoOHee.

m=10""+102+ 10> +10*+.. . + 107" +...
102107107 107
10T 10T 107

107 107

o o -1
B ka0l CTpouke — CyMMa IeOMeTpHYecKoii mporpeccun co 3HameHatenem 107 . Tlo dopmyne s cyMMbl GECKOHEUHO
yOBIBaIOIIEH reOMEeTPUIECKON TIPOTPECCHH, TTOTyIaeM:

1 1 1
10— V102 —— ) 10— ) .=
" (1_10_1)+ (1—10—1)Jr + (1_10_1)+

10 1001 10
> (107" +107°+...+107"+...) 55 381

CrnemoBatenbHO, 1711 — paliOHATFHOE YMCII0, M OHO TpeICTaBIsIeTCS qpoObio co 3HaMeHaTeneM §1, uto MeHbmie cta. Yucmo m
YJIOBJIETBOPSET YCIIOBHIO 3a/[aull U JUIs 3TOTO 4ucia d3 = 3.

OrtseT: 3.

IIpuBenem npyroe penicHuUe.

1 10
SIcHo, 4TO eciu Apobb MOKHO 3anucaTh B Bue 0,123.... T0 d3 = 3. BCHOMHEM, UTO g = % =0,125. 4ro6w YMEHBIIUTD
10
BEJIMYUHY IPOOH, YBEIMYHNM €€ 3HAMEHATENb Ha 1, MOIyduM a = 0,1234... 310 uncno xaer nckoMblii puMep.
IIpumedanue.
9 11 12
Bo03MOXHBI ¥ Ipyrue MPUMEPHI: ﬁa @» ﬁ .
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35. 3aganue 19 Ne 484660. beckoneunast necsiTudHas JpoOb YCTPOEHA CIEIYIOIIUM 00pazoMm.
[Iepen necsaTrnuHOM 3ansATol cTOUT Hyb. [locie 3ansaToil moapsa BHIMKCAHBI BCE 1IEIbIE HEOTPULIATEb-
HBIE€ CTENEHU HEKOTOPOr0 OJHO3HAYHOTO HATYpAJbHOIO 4YMciia p- B pesynbrare mosiyyaercs pammo-

HajibHOE yuciio. Haliaure >T0 Yncio.

Pemenme.

TMokaskem, uto nckomoe uucio pagao 0, 111... (p=1)

JleiictBuTensHO, mycTs P > 1. TIpeanonoxmm, 4To HAMMEHBIIMIT MEPHOJ TIOTYYEHHOTO PAalHOHANBHOTO YHcia paBeH 1.
Torpa Tk — toxe nepro mpy Jr060M HaTypaibHOM k. I1ycTh nepBbIH IEPHO/] HAYMHAETCS C HEKOTOPOM M0 cYeTy HU(PBI, IPH-

v o m o
HaJuIexallen IecITUYHOM 3amnucu cTeneHu P - Bo3pMeM mepuoj Takod JJIMHBI Tk, 4to6bl Ta AIMHA ObLTA OoJIblle, YeM JJIMHA
m
3anucu P .

m+1 m m+2 m
B 3anmcu uncna P UQp CTONBKO K€, CKONBKO B P WIM Ha OfHY OojbIie. AHAJOTHIHO, YUCIO P JUIMHHEE, 4yeM P
o n m n
He GoJiee, 4eM Ha JBe MH(PLI U TaK Janee. 3HAUUT, MOKHO HAMTH TaKylo cTereHs P > P, urto yucno P umeer iy 1k.

o n+1
Hudpsr uncna pn 3aHMMAIOT BECh mepuoj — rpymmny uimHor Tk. Torma B 3ammcu ciieayromero yucia p + nepseie Tk
n
nudp Toke 00pPa3yIOT MEPHOJ U JIOJIKHBI TOBTOPATH [U(PHI uncia P -
n+1 n n+1 n
[Tomyuaercst, uto 6o P = P, mubo P = 10p + O, e @ — Kakoe-TO ofHO3HAYHOE yncIio. [locnenHee paBeH-

n+1 n
CTBO HEBO3MOJKHO, TaK Kak P < 919 .

1
CrnenoBarenbHO, BEPHO PnJr = Pn, OTKyna p = 1. Jecaruunas 1poOb UMEET BUJT 0,111...= §

1

OTtBeT: = -

9

36. 3amanue 19 No 484663. Haiigute Bce mpocThie YKCia p, A1 KaXKI0I0 U3 KOTOPBIX CYIIECTBYET

TaKOE IEJI0C YUCIIO K, YTO YKCIIO p SIBJISETCS OOITUM JETUTEIEM YUCET K+ 1262 +12 u k> + k.
Pemenne.

3 4 2
Ecny 4mcino p sBIsSeTcs AENUTENEM YKCIIa K + 9k, To ono sBnsercs Taxke u genutenem uncna k(K +9k) = kT +9k” .

4 2 4 2
Ho ecnu umcio p asnserca oomum aemureneM uucen K + 12k“ + 12 u k™ + 9k~, 1o ono asnsercs Takxe U AenuTeneM pasHO-
CTH 3THX YHCEJ, TO €CTh YUCIIa

(K + 12k% +-12) — (k* — 9k*) = 3k* +12 .

AHAaJOTUYHO TOTyJYaeM:

1) 9aucno p sBIgeTCS OOUIMM JETUTEIEM YHCEI k3 +9%k u 3k2 + 12, 3HAYUT, p SBIAETCS AEIUTEIEM YHCIIA
3(k> +9k) — k(3k* +12) = 15k ;

2) 9uCIIO p ABJISETCS OOIIUM JISTTUTENEM YHCell 3k2 + 12 u 15k, snauur, p SBiseTcs AEIUTENEM YHCIA

5(3k* +12) — k15k = 60 ;
Yucno 60 nmeeT poBHO TPU PA3IUYHBIX MPOCTHIX AenuTens —2, 3 u 5. OcraeTcs NpoBEpPUTh HAMTYTCS JIM TaKHUe Liejble Yucia

k nns KaKAoro U3 KOTOPBIX OJTHO U3 Yhcel 2, 3 U 5 ABIsAeTCS OOIINM JICIATEIIEM JUCETT Kt + 12k> +12u k3 + 9k.

Ecmu uncio k — yetHoe, TO YncIo 2 SBIsSETCS OOIMIKM JEIHUTENIeM TaHHBIX uncell. Ecim uncno k& xpaTHo 3, TO gucio 3 sBiseT-
cs1 OOIIMM JEJIMTENEM JaHHBIX uncell. Eciu uncno kK = 1, To uncino 5 sgBisgercs oOMMM JENUTEIEM JaHHBIX YHCEIL.

Ortser: 2, 3, 5.
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37. 3apanue 19 Ne 484668. Haiinute Bce mpocThie uncia b, 1 KaXKA0ro U3 KOTOPbIX CYLIECTBYET
a*+16a*+7

TaKOE IEJ0E YUCIIO 4, UTO P00 — ==
I ’ AP a’+15a

MOYHO COKpaTUTh Ha b.
Pemenwue.

Ecnu nensie yncia Cl4 + 16a2 +7u a3 ~+ 15a penstes Ha b, TO 1ET0E YUCITO

(a* +16a*> +7) —a(a® + 15a) = > +7

TaKke penurcs Ha b. Torga yucio

(a® +15a) — a(a* +7) = 8a

TOXE JACIUTCA HA b.

Torpa uncio

8(a*>+7)—a-8a=56

TaKXKe JeauTcs Ha b.

Takum 0Opazom, BckoMoe b — IpocTOl AeuTeNb Yncia 56, To ectb 2 mim 7. Ocranock NpoBEpUTD, JUT KAaKUX U3 HAHJICHHBIX
YHcell MOKHO Mono0path a. Ecim a HedeTHOE, TO YMCIIUTENb W 3HAMEHATeNlb JaHHOW OpoOM — dYeTHBIE YKcia, 03TOMY JIpo0h
MOXHO COKpaTuTh Ha 2. Ecnm a kpaTHO 7, TO YMCIHUTENs U 3HAMEHATENb JJAHHOW NPOOM TakXKe KPaTHHI 7, IOATOMY APOOb MOKHO
COKpAaTUTh Ha 7.

Ortser: 2, 7.

38. 3amanne 19 Ne 501400. J[iMHBI CTOPOH NPSAMOYTOJIbHUKA — HATypaJIbHBIEC YMCIA, 4 €r0 NEpH-
Mmetp paseH 4000. M3BecTHO, YTO yIMHA OHOW CTOPOHBI MPSAMOYTOJIBHUKA paBHA 1% OT JUIMHBI JPYrOH
CTOPOHBI, I/I€ 71 — TaK)Xe HaTypaJIbHOE YHUCIIO.

a) Kakoe Han6osbiee 3Ha4eHrEe MOXKET IPUHUMATh TUIOIIA/b MPSIMOYTOJIbHUKA?

6) Kakoe HaumeHblIlIee 3HaUeHNE MOKET IPUHUMATh IUIOIIA/b MPSIMOYTOJIbHUKA?

B) Haiinure Bce BO3MOXKHBIE 3HAUYEHUs, KOTOPhIE MOXKET MPUHHUMAThH IUIOIMIAAL MPSIMOYTOJIbHUKA,
€CJIY JIOTIOJIHUTEIBHO N3BEeCTHO, uTo 1 <100.
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Pemenwe.

a) Tak xak nepumetp paseH 4000, To cyMMa CMEXHBIX CTOPOH NpsiMOyroibHuKa paBaa 2000. M3BecTHO, 4TO HanbobIIee 3Ha-
YeHHUE ITUIOMAAN MPSIMOYTOJIbHUKA MPH (UKCHPOBAHHOM IEPHMETPE JOCTHTAeTCsl B TOM Cllydae, €ClIM OH SBJISETCS KBaJIpaToOM.
Taknm 00pa3oM, ero CTOpOHBI TOKHBI OBITH paBHBI 1000, 9TO HE MPOTHBOPEUHT YCIOBHIO (ATMHBI 00EUX CTOPOH HATypaJIbHBIE
YHcIIa, JUINHA OTHON cTopoHb! paBHA 100% oT JumnHbI Apyroit). 3HaYNUT, HanOOoJIbIIee 3HAYEHHE TJIOIAAN TPSIMOYTOIbHUKA PaBHO |
000 000.

6) [lycTb MeHbIIas CTOPOHA IPSMOYTOIGHIKA (MM paBHas APYroii CTOpoHe, eciu 510 kBaapar) pasaa x (1 <x < 1000),

2 Y

Torxa apyras cropona passa (2000 —x). B srom ciyuae miomans npsivoyronshnka passa (2000x —x7). Tpadukom naHHo#

¢byHKUMHU sBIIsieTCs NapaboJia, BETBU KOTOPOW HAIlpaBJIeHbl BHU3, @ YUCIIO X HE ITPEBOCXOAUT adCcUMCChl BepuInHbl napabosnsl. Cire-
2000x — x*

JIOBaTENNbHO, 3HAYCHNE (YHKINU ( X —x°) OyzeT TeM MEeHbINe, YeM Jajibllle HAXOMUTCSA YMCIO X OT aOCIUCCHI BEpIIMHEIL.

Taxum 06pa3oM, HauMeHbIIIee 3HaueHne GYHKIMK gocTHraercs npu X = 1, a Torna miomans pasHa 1999. B stoMm ciydae ycio-

BHUE TaKke cobmoaaercs, Tak kKak yucio 1999 pasno 199900% ot uncna 1.
an

B) IlycTh @ — 370 cTOpOHA, 1% OT KOTOPOH paBHBI IPYroii cTtopoHe. Toraa Apyras cTOpoHa paBHA —1 00’ ITockonbky cymma

CMEXHBIX CTOPOH IpsiMoyrosibHUKa paBHa 2000, monydyaem:

at % = 2000; 100a + an = 200000; a(100+ n) = 200000.

Tak Kak d 1 1 — 1enble gncia, To grcao 200 000 kparro uncny (1004 n).
3aMeTHM, 4TO 100 < (100—|— I’l) < 200, Ttak xax n < 100. CienoBaTenbHO, TpeOyeTcss HaUTH Bce aenutend gucia 200
6 g5 .

000, menpmue 200, Ho Gonbmue 100. Tak xax 200000 =2"-5 » TO UICKOMBIN JETUTENIb MOXKET COAEPKATh B CBOEM Pa3jioxkKe-
HUU Ha MPOCThIe MHOKUTEIH JIUIIb 2 U 5, MPUYEM COOTBETCTBYIOIINE CTETIEHN HE MPEBOCXOAAT 6 U 5.

Bo3MoxHBI TpU ciyyast:

1) Yucio (100 + I’l) He aenutcs Ha 5. Torma oHO MOKET OBITh TOJBKO CTETICHBIO ABOWKH, MPHUUEM HE OoJjiee, ueM mrecToil. Ho
TOT/Ia OHO He MpeBocXoauT 64, uro meHsie 100.

2) Yucno (100 + n) JenuTCs Ha 5, HO He menutest Ha 25. V3 umcen Buga 3 - 2" B HCKOMBIIT IPOMEKYTOK MOMAAET TOIHKO
qucio 5-2° = 160. B stom cnywae a = 1250, a nnomans pasua 937 500.

3) Yucio (100 + I’l) nenutces Ha 25. B 3ToM citydae oHO MOKeT ObITh paBHO 125, 150 umu 175. Ho yucno 150 genutcs Ha 3, a
175 menwtes Ha 7, 3HaYMT, OHU 00a He sBisroTcs Aenutenasmu yrciaa 200 000. Ecau sxe 100 + n = 125, o a = 1600, a miomianb
pasHa 640 000.

Otser: a) 1 000 000; 6) 1999; B) 937 500 mu 640 000.

39. 3aganne 19 Ne 484673. Cymma OByX HATypalbHBIX 4rcenl paBHa 43, a MX HauMeHbIIee obiiee

kpatHoe B 120 pa3 Oosbiiie UX HauOOJIbIIETo 00IIero aenuTens. Haiiaure 3Tn yncna.

Pemenue.

CymMa grcen KpaTHa UX HauOOJIBIIEMY OOIIEeMY JCITUTEINI0, TIOITOMY WX HAauOONBITUI OOITHI AETUTEND SIBISETCS NCTUTEIEM
yucia 43, OTKyJia cienyeT, 9To oH paBeH 1. Toraa HauMeHbIee o0IIee KpaTHOE dTUX YUCEN PaBHO MX MpousBeneHnto. O003HaunB
HUCKOMBIC YHCIA X U Y, MOJIy4acM CUCTEMY

x+y=43,
xy = 120,

perast KoTopyo, noxydaeM uucna 40 u 3.

OtseT: 40 u 3.
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40. 3aganne 19 Ne 501734. a) Uemy paBHO umcIO crmocoOoOB 3ammcarh 4yucio 1292 B Bume
1292 = a3 - 10° +ay - 10* 4+ a; - 10 + ap, rue uncna a; — nensie, 0 < a; <99, i =0;1;2;3?

6) CymectBytor ju 10 pasinuHbIX 9ucen N TakdX, YTO HMX MOXHO TIPEICTABUTH B BHJIE
N=a3-10° +a>-10* +a; - 10+ ay, tue uncna a; — uenste, 0 < a; <99, i =0;1;2;3 posHo 130 croco-
Oamu?

B) Cxompko cymecTtByeT uymcen N TakMX, UYTO HMX MOXHO TIPEICTaBUTh B  BHUIE
N =a3-10°+ay- 10> +a; - 10 +ap, rae uncma a; — nensie, 0 < a; <99, i =0;1;2;3 posro 130 croco-
Oamn?

Pemenue.
Kaxnoe  umcno 0 < a; <99 onmosmauno mpexcrasmsercs B Bupe ¢ = 10b; ¢, me 0<bH; <9 u
0<¢; <9 (i=0; 1; 2; 3). 3paunr, Jus KOKIOTO  NPEACTABICHMs  Hekoroporo  wmcaa N B Buzxe

N=aj- 10° +ap- 10? +a;-104+ap wumeer mecro emmmcrBennoe mupeacrasaenne N B Buze N = 10n+m, rme
n=bs- 10° +bs- 102 +b1-10+by u m=c3- 10° +cy- 10? 4110+ co — npoussonsHele nenBIe yncTa ot 0 10

9999. Yucso criocoboB 3amucars uncio N B Buge N = a3 - 10° + a - 10% + ay -10+ap pasno uncny cnoco6os 3ammcarh
yuciao N BBuge N = 10n +m.

a) Jlns npencrasnenus uuciaa 1292 B Buge 1292 = 10n+ m B xauectBe 71 MOKHO B3sTh J1t000€ Ieioe yucio ot 0 go 129.
Ipuarom m = 1292 — 10n onpexneneno ogno3HayHO. TakuM 06pa3oM, KICKOMOE YUCIO0 cnoco6oB paHo 130.

0) [ToBTOpsis paccyXICHUS MPEIBIAYIIETO TyHKTa, HECIOKHO MOKa3aTh, 94To Kaxaoe u3 uncer oT 1290 no 1299 npeacraBumo
B TpeOyemoM Buze poBHO 130 criocobamu.

B) Paccmorpum npescrapnenue Hekotoporo uncna N B Buge N = 10n +m, rne n u m — uexotopsie nemnsie uncna ot 0 10

9999. Tpexncrapum m B Buge M = 10k +1, rne | — uudpa equunu uncma M, a k — Hekotopoe wenoe uuciao ot 0 1o 999.
Torna BBITIONHEHO:

N-—1
N=10n+10k+l < N—-1=10(n+k) < o =n+k.

Haiiném Bce uncna K, npencraBumbie poBHO 130 crocobamu B BUIe K=n+k, nen — HEKoTopoe 1enoe gucio ot 0 1o
9999, a k — nexoropoe 1enoe yrcio ot 0 g0 999.

Iycts as nexoroporo uncina K npencrasnenus K =nj +k; u K = ny + ky TakoBbl, 4TO 7] — HaWMEHBIIIEE BO3MOKHOE
n, any — wuauGonbimee Bosmoxkuoe B. Torma 11 =0 wm k1 = K —n1 =999, unaue 661 6bu10 MIpeICTaBIICHAE

>

K= (n;—1)+ (k; +1). Ananoruuso, 72 = 9999 um ko = K —np = 0.

3amernM, 4TO IS T000ro menoro 71y taxoro, uro N1 < Mo < N2, umeercs mpencrasienne K = ng -+ ko, mockombky
0<ni <np<ny <9999, 0 <k, <kp<ki <999. Takum 06pazom, KonuIeCTBO MpeICcTaBIeHHH paBHO N2 — N1 + 1.
E cnun =0; np =9999 wm k1 =999, kr = 0, TO NpeACcTaBICHUN 0OJIbIIIE. 3HaAYUT, 501071
n=0; np=129; k, =0; K=129; N=1290+1, WA
ny =9999; n1 =9870;k; =999; K =10869; N = 108690+, tne [ — npoussonsuas mudpa. Takum oOGpasom, wc-

KOMO€ KOJIMYECTBO uKcen paBHO 20.

Ortgert: a) 130; 6) xa; B) 20.
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41. 3apganne 19 Ne 505433. HeckosbKO IKCTIEPTOB OIIEHUBAIOT HECKOJIBKO KMHOGUIBMOB. Kaxkabrii
U3 HUX BBICTABJISIET OLEHKY KaXXA0MYy KHHOPHUIBMY — IieJioe 4yncio 6amioB oT 1 1o 10 BKIrOUUTEIBHO.
I/I3BCCTHO, 4dTO KaXIAOMY KHHO(bHHLMy BCC 3KCIICPTHI BBICTABUJIN PA3JIMYHBIC OLICHKH. PeiiTuur xuHo-
(1)I/IJ'IBM3, — OTO CPCAHCC I'COMCTPHUICCKOC OICHOK BCCX 3KCIICPTOB. Cpe)lHee reOMCTPHUICCKOC YUCCIT
ai,...,ay PaBHO v/dai-...ap. OKa3anoich, YTO PEUTHUHIU BCEX KMHOQUIBMOB — 3TO PA3JIMYHBIC LIEJbIE
qucila.

a) Morno a1 ObITh 2 3KcniepTa U 5 KHHODUIBMOB?

6) Moro 1 6wITh 3 3KcriepTa u 4 kuHo(puIEMa?

B) HpI/I KaKkoOM HaI/I6OJILHI€M KOJMYCCTBC SKCIICPTOB OIIMCaHHAasA CUTyallld BO3MOXHA JJIsI OAHOTO KH-
HOo(mIEMa?

Pemenue.

a) 3aMeTuM, YTO €CJIH PSHTHHT KHHO(IIEMa — [IEJI0¢ YHCIIO0, TO MPOU3BEACHUE OICHOK JBYX IKCIIEPTOB — TOYHBIN KBaJpaT.
[Ipouzsenenue aByx uucen ot 1 1o 10 ve npeocxoaut 90. Ilox 310 ycnoBue nmomnanaroT kBaapatel uucena ot 1 1o 9. Ho uucna 1,
25,49, 64 u 81 He PenCTABIAIOTCS B BHJE MPOU3BEICHUS ABYX PA3IMIHBIX IEeNbIX urced oT 1 mo 10. 3naunT, U1 ABYX SKCIEPTOB
MOJKET OBITh He OoJiee YeTHIPEX KHHO(PHIHMOB.

6) JlomycTiM KMHOGWIBMBI TTONYyYHIIN Takue HaObopsl onieHok: (1; 2 4), (2; 4; 8), (1; 3; 9), (4; 6; 9). Torna cpeanee reoMeTpH-
YEeCKOE 3TUX HAOOPOB — pa3IMUHbIC IIEJIbIC YHCIIA. Y CIIOBHE 3aa4H BBITTOIHACTCS.

B) Ecnu kuHOGmibM noyuwnn ouenku (3; 6; 8; 9), To yciioBue 3a1auu BeINoaHseTcs. Eciin akcnepToB Oonblie 4eThIpEX, TO
MIPOU3BEICHNE UX OICHOK NEIUTCS Ha &, tie a — peiituHr KuHOQMIBEMA. [Ipon3BeieHre Bcex BO3MOXKHBIX omeHOK 10! menwres
TosbKo Ha 1° 1 27, 3Ha4YUT, LEIbI PEUTUHT MOKET PaBHATHCS TONbKO 1 1 2 coorBeTcTBeHHO. HO cpeau uncen ot 1 no 10 Tonpko

OITHA CTETICHb AWHUIIBI M YEThIPE CTENICHN ABOHKH. 3HAYHT, SKCIIEPTOB HE MOIVIO OBITH Oosee 4eThIpéx. Takum oOpa3zoM, HAaHOOIh-
1Iee BO3MOKHOE YHCIIO IKCIIEPTOB — 3TO 4.

OrtgerT: a) HeT; 0) 1a; B) 4.

42. 3apanme 19 Ne 505503. a) MoxxHo nu yncno 2014 npeacTaBuTh B BUJE CYMMBI ABYX pa3iMuHbIX
HaTypaJibHBIX YUCEN C OAMHAKOBOM cyMMou 1udp?

6) MoxHo nu yucio 199 npeacraBuTh B BUJE CyMMBI IBYX PA3JIMYHBIX HATYPaJIbHBIX YHCEN C OAH-
HaKOBOI cymmoii nugp?

B) Haiinute HauMeHblllee HaTypajJbHOE YUCIIO, KOTOPOE MOXHO IMPEACTABUTh B BHUJIE CYyMMBbI IISITU

Pa3IMyYHBIX HATYpaJIbHbIX YUCEJ C OAMHAKOBON CyMMOil nudp.

Pemenwue.

a) [la, MOXHO 3TO BepHO, Hanpumep, 1t urcer 2006 u 8, nx cymma paBHa 2014, a cymma miudp B KaKI0M YHCIIE paBHA §.

0) [TonpoOyem mpencTaBuTh uncio 199 B Bume CyMMBI ABYX YHCEN, HaunHast ¢ CyMMBI 198 + 1. BuauM, aro cymmMer mudp naH-
HBIX YHCeJ He paBHBL. Tenepp OyneM OTHMMATH OT IMEPBOTO YHCIA MO €AUHMIE U MPUOABIATH EAUHUILY KO BTOPOMY, YTOOBI CyMMa
COXpaHsUIaCh. YBUIUM, 4TO Kak Obl MBI HU pa3ouBaiy 199 Ha JqBa 1ENbIX Yuciaa CyMMa MU(p dTUX YKcen Beerna OyneT paBHATHCS
19. Ilyctp B OJHOM W3 YHCEN CyMMBI cyMMa LH(p paBHa m, Torga cymMmma mudp BTporo uucia 19 — m. OHHU paBHBI, eciu
m =19 — m, oTkyna noiay4aem, uto m=9,5. Ho m nenoe, cieaoBare/bHO, TOTYIHIN MpoTHBOpeure. Takum oOpa3oM, 199 Hemb3s
MIPEACTaBUTh B BUJIE CyMMBI JIBYX YHCEJl C OJJUHAKOBOW CyMMOM 1.

B) HeoOxonnmMo cyMMHpOBaTh Kak MOXKHO MEHbBIIME YHCIa, TOTAAa M HOJYyYHUM HaWMEHbIee HaTypajbHOE YMCIIO, KOTOPOe
MOXHO NPEACTaBUTh B BUE CYMMBI IIITH HaTypaJIbHBIX YHCEN C OANHAKOBOW cyMMoii iudp. [IpiMem Bo BHUMaHuUE, YTO HANMEHB-
masi cymMma nugp, Ipu KOTOPOH MOXKHO HONYYUTh S5 Pa3IMYHBIX YMCEN C OJMHAKOBOM CyMMOH LU(p, paBHA 4. TTONydnM 4ucia 4,
13, 22, 31, 40, ux cymma OynieT HaMMeHbIe, u Oyzaet paBHa 110.

OtgerT: a) fa; 6) Het; B) 110.
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43. 3apganne 19 Ne 506109. Ha nocke nammcano 6oinee 40, Ho mMeHee 48 menbix uncen. Cpemnee
apu(pMETHIECKOE ITUX YHCEl PaBHO —3, CpeHee apu(PMETUUECKOE BCEX MOJIOKHUTEIbHBIX U3 HUX PABHO
4, a cpeaHee apu(PMEeTHUECKOE BCEX OTPUIIATEIBHBIX U3 HUX PaBHO —8.

a) CKOJIbKO YHMCes HAITMCAaHO Ha JTIOCKe?

0) Kakux uncen HanucaHo OOJbIIE: MOJTOKUTEIBHBIX WIH OTPHUIATEIbHBIX ?

B) Kakoe Hanbospiiee KOJTUIECTBO MOJOKUTEIHHBIX YHCEIT MOXKET OBITh Cpeu HUX?

Pemenwe.
[TycTh cpenn HamMCaHHBIX YHCEN K TIOJIOKHUTENBHBIX, / OTpUIaTeNbHBIX U m Hynei. CymMa HaOopa ducen paBHAa KOJIHYECTBY
4ricel B 3TOM Habope, YMHOXKEHHOMY Ha ero cpeqHee apupmeTndeckoe, modromy 4k — 8/+ 0 - m = —-3(k+ /+ m).

a) 3aMeTHM, 4TO B JICBOI YacTH MPUBEIEHHOTO BHIIIC PABEHCTBA KaXI0€ CliaraeMoe AeTuTcs Ha 4, modToMy K + [+ m — xomu-
YecTBO IENBIX uncen — aenurcs Ha 4. 1o ycnosmio 40 <k + [+ m < 48, mostomy k + [+ m = 44. Takum obpa3om, HanrcaHo 44
qucIa.

0) [TpuBeném paBenctBo 4k — 8/=—3(k + /+ m) x Buny 5/= 7k + 3m. Tak kak m > 0, nosnyyaem, uto 5 /> 7k, orkyna / > k.
CrenoBartesibHO, OTPHULIATENBHBIX YMCEN OOIbIIE, YEM MOJIOKHUTEIbHBIX.

B) [loncraBum k + /+ m = 44 B ipaBy1o yacTb paBeHcTBa 4 k — 8/=—3(k + /+ m), otkyna k= 2/— 33 . Tak xak k+ /< 44, no-
mygaem: 3/— 33 <44;3/<77; 1<25; k=2]-33 <17, To ecTh MMOIOKUTETHHBIX YHceN He Ooiee 17.

B) [IpuBeném mprmep, Koraa MOJOKHUTENBHBIX drcen poBHO 17. Ilycts Ha mocke 17 pas Hammcano 4mcio 4, 25 pa3 HamucaHO
4-17—-8-25

ypciio —8 u nBa pa3za Hanucad 0. Torma ———,,  — —3; ykazannbIii HA60 JIOBJIETBOPSIET BCEM YCIOBUSAM 3a1a4H.
44

OtgerT: a) 44; 6) oTpUTIATENBHEIX; B) 17.

Hy6nupyer 3amanue 510056.

44. 3apanue 19 Ne 484653. Cpenu OOBIKHOBEHHBIX JpOOEH C MOJIOKHUTEIbHBIMA 3HAMEHATEISIMU,

96 97
PACIIOIOKCHHBIX MCXKAY YUCIaAMU < 3 5 , HaI/II[I/ITC TaKylO, 3HAMCHATCJIb KOTOpOI/I MHWHHUMAJICH.
Pemenne.
Tak kak

9% 26 97 25
35 235 36 2%’

TO JOCTATOYHO HalTH IMpaBUJIbHYIO I[p061:- C HAMMCHBIINM 3HAMCHATECIICM, JIC)KANTYI0O MEXK Y YHUCIIaMU

25 26
36 =0,69.. 35—074

a 3aTeM MPUOaBUTH K HEll gucio 2.
Cpenu npobeii co 3HameHaTensmu 2, 3, 4, 5 1 6 Hy)KHBIX TIpoOel HeT, Tak Kak

1 2 2 3
= <0,69, - <0,69, —<0,69, —=0,75>0,74...
1223<”34< 4<’2,%4’>’5’
§<§<§<0,69 5>075 6<6<6<6<069 6>0,75.
st 3Hamenarenst 7 noiaydaem ? =0,71..., 10 ectn
25<5 26 225<25<2%
36 7 35 ¥ CUENIOBATENLHO, < 7 7 35
19
OtBer: 7
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45. 3apanne 19 Ne 484655. Haitnure Bce Takue mapbl HATypajJbHBIX YHCEN a U b, 4TO ecliu K Jecs-
TUYHOM 3alKCH YMCiIa a MPUIKCATh CIpaBa NEeCATUYHYIO 3allUCh YUCHa b, TO TIONYYUTCS YUCIO, O0Ib-
iee MpOU3BEACHUS Ynucen a u b Ha 32.

Pemenue.

Umeem: ab=ab+32 < a-10"+b=ab+32, e k € N uncio undp s umcre b.

Torma (108 —b)a=32—b= k=1 unaue

(10 —b)a>32—b=b=1,2,...,9.
Henocpencteenno nposepsem: b1 = 8; bo = 9. Coorsercrrenno, a1 = 12, ar =23,

Otset: 121 8;23 u 9.

46. 3amanne 19 Ne 484656. HaiinyTcs i X0Ts1 Obl TpU ACCATU3HAYHBIX YUCaA, Aensmuecs Ha 11, B

3aIlIUCHU KAXKIOI'0 U3 KOTOPBIX MUCITIOJIb30BAHBI BCC HI/I(l)pBI ot 0 J0 9?

Pemenwue.

UYwucno nenutest Ha 11 Torga u TOMBKO TOT/A, KOTZA Pa3HOCTh MEXIY CyMMaMH ero nu¢p, CTOAMNX Ha HEYETHBIX U Ha YEeTHBIX
MecCTax, JenuTcs Ha 11.

3anuiuem Bce nudps! noapsn: 9876543210. B HanucaHHOM 4Hcie yKa3aHHas pa3HOCTh CyMM paBHa 5. MeHsisi MecTamH, Ha-
npuMep, 5 ¥ 8, MBI OHY CyMMY yBEJIMYHMBaeM Ha 3, a ApYryro yMeHbIIaeM Ha 3. 3HaUuT, pa3HOCTh MEXy CyMMaMH ero nudp, cro-
SIIUX Ha HEYETHBIX U Ha YETHBIX MECTaX, CTAHOBUTCS paBHOU 11.

Mewnsist Mectamu, Hanpumep, | 1 4 wim 3 u 6, moiaydaem Tpedyemble IpUMepHI.

OtBer: HailnyTCs.

47. 3ananue 19 Ne 484657. [IpousBeneHre Bcex ACNUTENECH HATypaJlbHOTO YMciia N OKaHYMBAETCS

Ha 399 nynei. Ha ckoJIbKO HYJIE MOKET OKaHYMBATHCS YUCIO N?
Pemenue.
Paznoxxum N Ha MPOCThIC MHOYKHTEITH:

__ "0 03505707 o
N = 2%23%5%7%  p%r,
rie P — Hambombimii mpocrtoit Muoxkutens n 0 = 0,1,2,... . Ecmn 3ammch uncna N oxaHumBaercs 1 HyJIsIMH, TO HIIK
0) = n, 05 > N, wm, Haodopor, 0 = N, 05 = N.
OLeHUM KOJIMYECTBO AenuTenei Kk yucna N :

k= (o +1)(oa+1)(a5+ 1) (o +1) = (1 1)%

npu 5ToM k menurcsiHa n+ 1.
Ileppsri caydad. Ecmn k — 4deTHOE, TO BCE JICIUTENH Pa30UBArOTCS Ha 5 rap Buza (d ) E) TaK, 4TO NPOU3BEICHUE NEIUTENEH

k
B KaxJ0ii nape pasHo N. ITosToMy npousBeieHUe Beex AenuTeneii pasuo V2.
Bropoii cryyaii. Ecin k — nedetnoe, To kK — 1 nenureneil pa30uBaroTcs Ha TMapbl yKa3aHHOTO BHA, M €CTh €LIE OJMH JIENH-

= k
tens — V' IN. B aToM ciyuae Toxe npoussenenue Beex aenuteneii: N 2 -V N =N2.

nk

3uaunrt, it J1000oro N IpousBeeHHEe BCEX AEIHUTENEH OKaHUYNBAETCS ? HYJISIMH, clieqoBarenbio, nk =2-399 = 798.

Ipu atom 798 = nk > l’l(n + 1)2, OTKYyJla CllelyeT, 4To N — Jenutens uucia 798, u n < 8.

Brimurem Bee takue 20 1,2,3,6,7. Us pasenctBa 798 = nk taxxe ciemyer, uto 798 nenurcsa na 1+ 1. ITostomy BO3-
MOskHO Tosibko B = 1,2 u n = 6. Jlnst kaskmoro u3 9Tux 1 moxdepeM N. OrpaHAUNMCS TIPOCTHIMH MHOKHTEISIMA 2 U 5. 3HAUMT,
HY’KHO TI0ZJ00paTh ToIbKO O U Ol5.

k
L o=n=1,k=798, a5 = —— —1 =398 N =2%.5% =21.5%%8
n+1

2.0 =n=2k=2399, o5 =132, N =2%.5'%,
3.00=n=6k=133, a5 = 18, N =2°.5!8.
Taxum o6pazom, i 1 = 1,2, 6 waiinens ( u naxe He Bce) N, okaHUMBaOMKecs 1 HyJISIMH, POM3BEICHNE JICIUTEIICH KO-

TOPBIX OKaHuuBaercs 399 HyIsIMH.
OrtBer: 1, 2, 6.
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48. 3ananue 19 Ne 484658. YueHHK JOKEH IEPEMHOKUTD JIBA TPEX3HAYHBIX YHUCIIA U PA3JAETUTh UX
npou3Be/ieHNne Ha TsATU3HaYHOe. OTHAKO OH HE 3aMETUJI 3HaKa YMHOXXEHUS M TIPUHSUIT B 3alTMCAHHBIX
PSAIOM TPEX3HAYHBIX YHUCIIA 332 ONHO IIecTu3HayHoe. [[o3ToMy mMmosrydeHHOe 4YacTHOE (HATypajbHOE)

oka3zainock B 3 pa3a Oosnblie ucTUHHOTO. HalimuTe Bce Tpu uucia.
Pemenue.
O603HaunM 3TH 4Kcia 3a a, bu c. Umeem

1000a+b _ , ab

>

C C
asHauur, 1000a+ b = 3ab .

Tax Kak mpaBast 9acThb MOTYICHHOTO PABEHCTBA JACIUTCS HA 4, 3HAYMT , JIEBasl YaCTh TOXKe AeauTcs Ha au b = ka. Ilomydaem

1000a + ka = 3ka?,

YTO PABHOCHIJIBHO
1000 + k = 3ka .

O6paTuM BHEMaHHME, 4TO kK He NPEeBOCXOMHT 9, Tak Kak 4 U b — TpexsHaunble uncia, a 1000+ k memurcs Ha 3. 3HauuT, BO3-
MOYKHBI TOJIbKO Bapuantel K =2, k=15, k=8

Eciuk=2,10 a=167, b=334 a ¢=27889 wm ¢ = 55778 (OpyTuX MATH3HAYHBIX JACTUTENCH y ab Her).
Eciu k=5, 10 a = 67, 4T0 NIPOTHBOPEUYHT YCIIOBHUIO.

Ecimu k = 8,10 @ = 42, 410 IPOTHBOPEYUT YCIOBUIO.

Ortser: 167, 334 n 27889 unu 167, 334 u 55778.
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49. 3apanue 19 Ne 484665. Haitnure HECOKPaTUMYIO IpoOb q TaKylo, 4TO
2000

—
p 1234567 888...87654321

q ~ 12345678999...987654321 -
999
1

Pemenue.

Mycrs a = 1234567888...87654321 , b = 12345678999...987654321 , a HO/(a, b) — nauGonsumii o6umii
a b

nemurens uucen d u b. Torna P = W’ 1= W'

Yucno d coctout u3 2014 3uakos, a uncio b — u3 2015 3uakos, a 3uaunt, b u 10a cocTosT U3 OAMHAKOBOTO KOIHYCCTBA
paspsinos. bosee Toro, paccmorpum pasaocts b — 10a :

1999

~
~ 1234567899...987654321
12345678 88...8 76543210
11..111111111
—
1999

o cBoiicTBaM HAMOOJBIIIETO OOIIETO ACTUTENS HOrH(a’ b ) = HO,Z[(a, b— 10a) = HOrH\(av u)

2007

Samerg, wro @ = LLLTLITL 1Ll o o ey LLeeeL

8 2007 201(?)7

a
HOSTOMyHOrZL(a7b) :‘11---1’1/”0”[3 p= 111 =11...1,g= 11 = 11...1.
2007 ~—— 8 —— 9
2007 2007
11111111

OTBeT TI111111"
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50. 3amanue 19 Ne 513352. Bynem Ha3blBaTh 4YETHIPEX3HAYHOE YMCIO WHTEPECHBIM, €CIA CpPEIU
4eThIpEX LU(p B €ro JECATUUHON 3alncu HET HyJel, a oqHa U3 3TUX Uudp paBHa CyMMe TPEX APYTUX
n3 HuX. Hanpumep, nHTEpECHBIM sIBIIsIeTCS Yncio 6321.

a) [lpuBenure nmpumep IBYX HMHTEPECHBIX YETBHIPEX3HAUYHBIX UYHCEN, PAa3HOCTh MEXAY KOTOPBIMU
paBHa TpEM.

6) HaiinyTcs i1 ABa MHTEPECHBIX YETHIPEX3HAYHBIX YMCIIA, PA3HOCTh MEXTy KOTOpbIMH paBHa 1117

B) HalinuTe HanMeHblIee PoCTOe YUCIO, 111 KOTOPOro HE CYIIECTBYET KPaTHOIO EMy UHTEPECHOTO
YEeTBIPEX3HAYHOT O YUCIIA.

Pemenwe.
a) [Ipumepom Takux drcen SBISIOTCS Yncia 6222 u 6219.

6) TIpenmnonoxum, 4To TaKME YUCIA CYNIECTBYIOT. PaccMOTpuM Kakue-mubo JBa TaKuX MHTEpecHbIX uncna. [ycrs abcd —
JECATHYHAS 3aIHCh OONBIIEro U3 HUX, a kK — Ta u3 mudp a, b, ¢ nwm d, xoTopast paBHa cymmMme Tpéx npyrux. Torma cymma nudp
9TOTO YHCIIa paBHA 2k, TO €CTh Y€THA. AHAJIOTUYHO MOITYydYaeM, 4TO CyMMa IU(P MEHBIIEr0 M3 pacCMaTpPUBAEMBIX HMHTEPECHBIX
grcen Taoke y€THa. Tak Kak d # 0, geTBEpTast Iudpa MEHBIIIETO U3 pacCMaTPUBAaEMBIX MHTEPECHBIX dncen paBHa d — 1. Tak kxak
¢ # 0, TpeThst udpa 3TOTO UKCcIa paBHa ¢ — 1.

AHaJNOTHYHO TI0JTy4YaeM, 4yTo BTopas 1udpa storo yncna pasHa b — 1. Hakonerr, nepsas uudpa 3Toro 4uciia paBHa 4. 3HAUUT,
CyMMa L[I/I(l)p MCHBUICTO U3 pacCMaTpUBACMbIX MHTEPECHBIX YUCEIT HA TPU MEHBIIC CYMMBbBI YHUCET 60J'II)L[I€I‘O U3 HHUX. HpI/IHIJ'II/I K
MIPOTUBOPEUHIO.

B) [lokaxem, yTo uckomoe yucio paBHo 11. s aToro cHavana npuBenéM MPUMEPHl HHTEPECHBIX YETHIPEX3HAYHBIX YHCEl,
KpaTHbIX 2, 3, 5, u 7: uucno 2114 kpatHo 2 u 7, yucno 9135 kpatHo 3 u 5.

Iyctb abcd — necsatuunas 3amuck Kakoro-1mb0 MHTEPECHOTro uncia, kparaoro 11. Toraa

abcd = 1000a+ 1006+ 10c+d = 11(91a+9b+c¢)+ (b—a+d —¢).

Ionyuaem, uto uuciao b — a + d — ¢ kpatro 11. [Tockonbky a, b, ¢ u d — umdpsl, oTcroaa cieayer, 4ro aubo b +d =a + ¢,
100 3TH ABe cyMMBbl oTianyatorcst Ha 11. CocraBum jBe mapsl uucen: a2 U ¢, b u d. Ilycts k — Ta u3 uudp a, b, ¢ u d, xoropas
paBHa cyMMe TpEX Ipyrux, /— Ta U3 HUX, KOTopas B mape ¢ k. [lycte mu n — e ocrtaBiuecs u3 Wudp a, b, ¢ u d. [lockosbky
k=1+ m+ n,umeem k+ /> m+ n. 3nauur, k+ /= m+ n+ 11. Berauras u3 3Toro paBeHCTBa paBEHCTBO k = /+ m + n, mory4aem
/=11 — . CnenoBarensHo, 2/ = 11. [Ipunum K npoTHBOpEYnIo. 3HAUUT, HE CYIIECTBYET MHTEPECHBIX YETHIPEX3HAYHBIX YHCET,
KpaTHbIX 11.

Otser: a) [la, Hanpumep, 6222 u 6219; 0) HeT; B) 11.
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