ITocnenoBaTenbHOCTH U NPOTPECCUU

1. 3aganue 19 Ne 502079. Kaxnoe u3 uucen aj, a, ..., &350 paBHo 1, 2, 3 uiu 4. O603Ha4UM

S1 = atayt..ta3s,
S = a12+a22+...+a3502,
S5 = a>tay+. rayse’,
Sy = a14+a24+...+a3504.

N3BecTHO, uTO S] = 513.

a) Haitnure Sy, ecnu eiie u3BectHo, uyto S> = 1097, Sy = 3243.
0) Moxer nu Sy = 4547 ?
B) [lycTth S4 = 4745. HalinuTe Bce 3HaU€HUS, KOTOPbIE MOXKET MPUHUMATH S).

Pemenue.
[IycTh KonMuecTBa €JUHUL, IBOEK, TPOEK U YETBEPOK cpenu A1,d2, ...,A350) paBHBI M1, N2, M3, N4 COOTBETCTBEHHO.

Torma mi +mo +msz +ma = 350 u my + 2my + 3msz +4my = 513.

a) ITo ycioBuro

Sy =my +2my +3m3y+4myg =513, So = my +4myp +9ms + 16my = 1097,
S3 =my + 8my + 27m3 + 64my = 3243, tne my + my +ms +myg = 350.

Pemmas cHucTeMy 4EeTBIPEX JIMHEHHBIX ypaBHeHHIT c 9eTBIPEMS HEU3BECTHBIMH, HAXOHUM:
my =282, my =", m3y =27, mg =34. 3uauur,

S4=282+16-7+81-27+256-34 =11285.

0) Ecm S4 = my + 16my + 81ms +256my = 4547, me mi +my~+msz—+my = 350, TO
15my + 80m3 +255m4 = 4197. B nocnensem paBeHCTBE JieBast 4acTh KPaTHA 5, a MpaBas — HET, O3TOMY S4 He MOXeT
OBITH paBHBIM 4547.

B) Eciu S4 = my + 16my + 81m3 + 256my4 = 4745, me mp+my+msz+my = 350, TO
15my 4+ 80m3 +255m4 = 4395. Kpome toro, nockonsky #1 + 2mp + 3m3 +4myg = 513. nonyuaem:

mo +2m3 +3my = 163 < 15my + 30m3 +45my = 2445.

BhIuTeM U3 IepBOro moydeHHoro pasenctsa sropoe: d0m3 +210my = 1950 < Sm3 + 21my = 195. 3uauut, my ne-
JIUTCS HA 5 ¥ MOXET paBHATHCA ToNbKO O umu 5. [lpu 1y = 0 MOJIy4aeM:

19521
my = —— M4 39 — 163 — 2ms — 3my — 85,

my =350 —my —m3 —my = 226, So = my +4my +9msz + 16my = 917.
Ipu M4 = 5 nonyuaem:
195 —21
my — # — 18, my = 163 — 2m3 — 3mg = 112,
my = 350 — my —m3 —my = 215, S = my + 4my + 9ms + 16my = 905.

Otser: a) 11285; 6) Het; B) 905 nmm 917.
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2. 3apanue 19 Ne 507513. Boszpacraromiast koHeuHasi apudmMeTnyeckas Iporpeccusi COCTOUT U3 pas-
JUYHBIX LEIBIX HEOTPULIATENBHBIX Yhcell. MaTeMaTUK BBIUMCIWI Pa3HOCTh MEXAY KBaJapa- TOM CYMMBbI
BCEX YJICHOB MPOTPECCHU U CYMMOU X KBaJpaToB. 3aTeM MaTeMaTUK J100aBUI K STOW MPOTPECCUU Clie-
JTYIOIIUH €€ YJieH U CHOBA BBIYMUCIIWII TaKYIO e Pa3HOCTb.

a) [IpuBenute mpumep Takoil mporpeccuu, €ciau BO BTOPOM pa3 pa3HOCTh OKazanach Ha 48 Oosblie,
YeM B MIEPBBIU pa3.

6) Bo BTOpOIi pa3 pazHocTh oka3anach Ha 1440 Gonbiie, yeM B EpBBIN pa3. Moria 1 mporpeccust
CHayaJsia CoCTOSITh U3 12 uneHoB?

B) Bo BTOpOI1 pa3 pa3HocTh oka3anachk Ha 1440 Gombiie, yeM B nepBblid pa3. Kakoe HaubosbIIee Ko-

JMYECTBO YJICHOB MOTJIO OBITh B IPOrPECCHH CHadasa’?
Pemenue.

a) ITpumep: 1, 2, 3. Pa3sHOCTh KBajipaTa CyMMBI U CYMMBI KBaJIpaToB paBHa 36 — 14 = 22. Eciu 1o6aBuTh yncio 4, To pa3HOCTh
oyzner pasrHa 100 — 30 = 70, yto poBHO Ha 48 GosbIe, 4eM ObLIO.

6) O603Ha4YUM YJIEHBI IPOIPECCHU A 1, A5,...,4, 1Or[a PA3HOCTh, BBIYMIICHHAs MATEMAaTHKOM B IIEPBBIH pa3, paBHa
2 2 2 2
(a1 +a+..4+ap)” —aj—a3—...—a, =
=2ay(a1+ar+...+a,1+
+2ay_1(ay +ar+ ... +ap_2+
+ ...+

+2a3 (a1 +a2)+
+2ara;.

Koma K [Oporpeccuu Z[O6aBI/IJ'II/I YJICH a TO BBIYMCIIEHHAS] BO BTOPOI pa3 pa3sHOCTH OTIINYAETCS OT IIEPBOI JOITIOJIHUTCJIBHBIM
1>
cJlara€MbIM

2a;1+ (n—1)d

2ay11 (a1 +ax+...+a,) =2(a; +nd) 5

n=(a;+nd)2a;+(n—1)d)n,

rne d — pa3HOCTh MIPOTPECCHH.
U3 ycnosus cnenyer, uto @1 > Ou d > 1, mosromy

(a1 4+nd)(2a; + (n—1)d)n*(n—1).
[lony4yaem HepaBEHCTBO
n?(n—1) < 1440,

orkyna 1 < 11. 3paunr, 12 4IeHOB B HAYaIBHOI IIPOrPECCHH OBITH HE MOJKET.
B) U3 paBeHctBa a1 —|—I’Ld) (2611 + (l’l — 1)d)l’l = 1440 clenyeT, uTo n sBisiercs aenuteneM uucia 1440. 3Hauwr,

n#l1l.

Ecnu n = 10, momyyaem

(a1 + 1Od)(2a1 —|—9d) = 144.

Ecin d > 2, 10 neBast 4acTh He MEHbIIIE YeM 90d? > 90-4 = 360 > 144.
CrnenoBatenbHo, d = 1. [Tosrygaem ypaBHeHnE

2a% +29a; — 54 =0,

KOTOPOE HE UMEET IEITbIX PEIICHUIA.
Ecimu n= 9, nonydaem

(a1 +9d)(2a; + 8d) = 160.

2016-03-22 2/16


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Eciu d > 2, 10 neBas 4acTh He MEHbIIE YEM 72d? >72-4 =280 > 160.
CnenoBatenbho, d = 1. [TonydaeM ypaBHeH#e

ai+13a; —44 =0,

KOTOpPOE HE UMEET LeJIbIX PEeLIECHUH.
Ecnu n = §, nomydaem:

(a + 8d)(2a, +7d) = 180.

Ecnu d > 2, 10 nesas wacts He mensme uem S6d> > 56 -4 = 224 > 180.
CrnenoBarensHO, d = 1. [Tonmyyaem ypaBHeHHE

2a3 +23a; — 124 =0,

KOTOpOE MMEEeT CIUHCTBEHHBIN HATYpAIEHBIA KOPEHb 4.
3HauuT, Oporpeccus u3 BocbMu ymcen 4, 5, 6, ..., 11 yI0BIETBOPAIOT YCIOBUIO 3aJa4H.

Ortger: a) 1, 2, 3; 0) HeT; B) 8.

3. 3aganue 19 Ne 507588. Bo3spacraromasi koHedHasi apupMeTHdecKas Mporpeccusi COCTOUT U3 pas-
JIMYHBIX LEJNbIX HEOTPULATENbHBIX YHhcesl. MaTeMaTHK BBIUMCIHI Pa3HOCTh MEXY KBAJIpPaTOM CYMMBI
BCEX YICHOB MPOTPECCUU U CYMMOM UX KBaJpaTOB. 3aTeM MaTeMaTUK J00aBUII K 3TOU MPOTPECCUU CIIe-
JOYIOIIUN €€ YJIeH U CHOBA BBIYUCIIUI TaKyIO K€ Pa3HOCTb.

a) [IpuBenuTe MprMep Takoil MPOrpeccuu, eciau BO BTOPOM pa3 pa3HOCTh Okazanach Ha 40 Gosbiie,
YeM B MEPBBIN pas.

0) Bo BTOpOIf pa3 pasHOCTh OKa3ayiach Ha 1768 GobIle, YeM B MEpBhI pa3. Moria i mporpeccus
CHayaJia CoCTOSITh U3 13 uneHoB?

B) Bo BTOpOIf pa3 pasHOCTh Oka3anach Ha 1768 Gombiie, ueM B mepBbIid pa3. Kakoe HaubosbIiee ko-
JIMYECTBO YWICHOB MOTJIO OBITh B IIPOTPECCUU CHavYana?
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Pemenue.

a) Hanpumep, 2, 3. Pa3HocTs KBajipaTta CyMMBI M CyMMBI KBaIpaToB 3THX uucen paBHa 25 — 13 = 12. Eciau no6aButh uucio 4,
TO pa3sHOCTh Oyaet paBHa 81 — 29 = 52, yro poBHO Ha 40 OoJbIIEe, YeM OBLIO.

6) O603HauMM YJIEHBI IPOIPECCHH A 1, Ay,..., &, 10r/1a PA3HOCTh, BEIYUCIEHHAs MATEMAaTHKOM B IIEPBBIH pa3, paBHa

2

(a) +a2+...+an)2—a%—a2—... —aﬁ =2ay(a;+ax+...+ay—1)+2an—1(a1+ar+...+an—2)

+ ...+ 2a3(a) +az) + 2aza; .

Korna x mporpeccun mo0aBuiay 4ieH (l;41, TO BBIYUCICHHAs BO BTOPOH pa3 pa3HOCTH OTJIMYAETCS OT TEPBOI JOMOIHUTENb-
HBIM CJIaraéMbIM

2a1+ (n—1)d

2ap1(a1+ar+...+ay) =2(a; +nd) 5

n=(a;+nd)2a1+(n—1)d)n,

rae d — pa3sHOCTh IIPOrPeCCUH.
U3 yenosus cnenyer, uto @1 > Ou d > 1, nosromy

(a1 4+nd)(2a1 + (n—1)d)n*(n—1).
ITomyuaem HepaBEHCTBO
n*(n—1) < 1768,
orkyaa 7 < 12. 3uaunr, 13 uneHOB B HAYaILHOM IPOTPECCHH OBITH HE MOKET.

B) U3 pasencrea (a1 +nd)(2A; + (n— 1)d)n = 1768 cuenyer, uto n sBIsieTcs AeuTeneM 9nucia
1768 =2 - 2 - 2 - 13 - 17. Hanbonpmmii nenutens, MeHbInui 13, paBen 8. [Ipun n = 8 momyvaem

(a1 +8d)(2a, +7d) = 221.

Ecin d > 2, To neBast 4acTh He MEHBIIIE, YEM 56d° > 56-4 =224 > 221. Cnenosarensro, d= 1. [lony4aeM ypaBHeHHe

2a3 +23a; — 165 =0,

KOTOpOE UMEET €IMHCTBEHHBII HaTypalbHBIH KOPEHb 5. 3HAUUT, IIPOTPECCHs U3 BOCEMH ducel 5, 6, 7, ..., 12 yaoBiIeTBopseT ycio-
BUIO 33/[a4H.

Otser: a) 2, 3; 0) HeT; B) 8.
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4. 3apanue 19 Ne 507626. M0oXHO 1M PUBECTH MPUMEP IISATH Pa3IUYHBIX HATYPaJIbHBIX YUCEN, ITPO-
n3BeJeHue KOTopbix paBHO 1008 u

a) MSTh;

0) ueTsIpe;

B) TpH
U3 HUX 00pa3yloT reOMETPUUECKYIO ITPOrpeccuio?

Pemenne.
ITycth 2 — KONUYECTBO MOCIIEOBATENBHBIX WICHOB TEOMETPHUYECKOI IIporpeccui, mpousseaeHne koropeix aenut 1008.

1008 =2*.3 <* '71, CIIE/IOBATEIIBHO, YICHBI F€OMETPHYECKOI MPOrPECCHH COCTOAT TOJIBKO M3 MPOCTHIX MHONHUTENeH 2, 3 1
7.

IlycTh nepBBiif wie pasen 2° - 3b. 7€, a 3sHaMeHaTeNb IPOrPECCHU PaBeH 24.3¢. 7/ re a,b,c,d, e, f — nemsie HeOT-
puLaTenbHbIE YHCa, IPK 9TOM XOTs ObI 0HO U3 uncen d, €, f Gonblie Hyns. Torjaa mpousBeeHUe YMCeN PaBHO

sna+d+2d+...+(n—1)d snb+e+2e+...+(n—1)e nc+ f+2f+---+m—1)f

(n—1)n (n—1)n (n—1)n
% oape 7 A
:2na+ > ‘3n + > e‘7nc—|— > f.
IMony4enHoe uncio sApisercs aenutenem uncaa 1008 = 24.32.7! Cnenosarensho,
—1)nd —1 —1
na+% SMH% Sz”’”w <1.

n—1)nd n—1)ne

Ecnxun=4, TO na‘i‘% > 4a+6d. AHanorn4=o, nb+% > 4b + 6e u

nc+ W >4c+6f.

Hepasenctea 4a+6d <4, 4b+6e <2 yu 4c+6f <1 umeroT IHeIble HEOTPUIATENbHBIC PEIICHHS TOJLKO MPH
d = e = f =0, 4To0 HEBO3MOXKHO.

CrnenosatensHo, 1 < 3. TeM caMbIM MbI OTBETHJIM Ha BOTIPOCHI @) ¥ 0) — HH MSATh, HM YETHIPE YUCJIA HE MOTYT 0OPa30BbIBATH
reOMETPHUUECKYIO IPOTPECCHIO U MMETh MPU 3TOM MPOu3BeieHue, kotopoe aeaut 1008.

[puBeneM  npuMep  HATH  4YMCE],  YJIOBIETBOPSAIONIMX  YCIOBMIO  3agaud npu n=23.  [lonoxum

a=b=c=e=f=0,d=1.
Tostydaem TpH wieHa reoMeTpudeckoii mporpeccuu 1, 2, 4. Vix npoussenenue papHo 8.

1008

=126=3-42. CreqoBaTenbHO, B KAyeCTBE YETBEPTOTO M IATOTO MOKHO B3ATh, HATIpHMep, umcia 3 m 42:
1008 =1-2-4-3-42.

OrtBer: a) HeT; 0) HET; B) Ja.
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5. 3apganue 19 Ne 507630. Bce uneHsl reOMETPUYECKON MPOTPECCUU — PA3IMYHbIE HATypaJIbHbIC
YHuCIa, 3aKI0YeHHbIe Mexay yuciaamu 510 u 740.
a) MOYKET JIM TaKasi IPOTrPECCUsl COCTOATh U3 YETHIPEX YICHOB?

6) MOKET JIN TaKas Hporpeccml COCTOATH U3 IISITHU ‘IJ'ICHOB?
Pemenue.

.. . .. _ _ Q3 .
a) ITpuBenéM NpUMeEp TeOMETPHYIECKO# MPOrPecCHH 3 4eThIpéX unenos: B3sB D] =512 =8"u g = g’ oMy

b, =8-8-9=576, b3 =8-9-9 =648, by = 9> = 729.

6) JlokaxxeM, 4TO MMPOTPECCHHN U3 IISITH YJICHOB, YAOBJIETBOPSIOIIEH YCIOBHUIO 3aJa4l, HE CYIIECTBYET.
[Ipenmnonoxxum, Takasi IOCIEI0BATENFHOCTE €CTh. be3 orpaHnYeHus 0OIIHOCTH OHA BO3PACTACT; IyCTh €€ 3HaMEHaTelb eCTh

m
q—= %7 rje M U kK — B3aUMHO ITPOCThIE HATYpaJIbHBIE YKciIa. Tora mporpeccust UMEET BUIL:

b
510< by <by=b1g < ...<bs=bg" = F}m“ < 740.

Tax kak M u k B3aMMHO TpOCThI, b| nenurcs Ha k4, a 3HAYUT, m* < 740, orkyma m < 5. Tak kak ¢ > 1,k <m. Hok
— 1uenoe, nostomy K < m—1 <4 . Orciona

_m> m iy 1 >1+1_5
= “m—1  "m—1~ T4 1
[ToaTomMy
bs =b 4>195—4>510 @>74O
5 =014 = 144 256 9

YTO IPOTUBOPEUHT TPEOOBAHUIO 331aUH.

OtsBer: a) na. 0) HeT.
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6. 3ananue 19 Ne 507744. HarypanbHble uncia d, b, ¢ 00pa3yloT BO3pacTaollyto apupMeTuIecKyro
nporpeccuto, npudéM Bce oHU Oonbiie 500 U ABISAIOTCA KBaJpaTaMH HaTypalibHbIX uncesn. Haiinure

HaMMCHbBIIICC BO3MOKHOC, IIPU YKA3aHHBIX YCJIOBHAX, 3HAYCHUC b.
Pemenue.

ITycThb Va=d, \/l;:b/, Ve=c;d <b <. Torma a >23; b =d +t, t € N. Torna

20 +4dt 42 =d?* + & (d +2t+)(d + 2t — ) = 2.
ITonoxum p = a+2t+c; q= a +2t—c; p—q= 2¢.  3uaunt, uncna P, ¢ — onHoOW 4YETHOCTH, a TaK Kak

pq = 21‘2, HOJTyYaeM:
p=2n,qg=2m (n,meN)=t=2v (veZ).

3Hauwr,
d+2t=(p+q)/2=n+m, d=n+m-—4v>23,
d=(p—q)/2=n—m, s d=n-—m>25,
nm =2v? nm = 2v?.

. /
IIpu 3THX ycnoBHAX HEOOXOAWMO HAWTH HaMMEHBINEE 3HAUCHUE b =n+m—2v. Tak xkak n > 26, m > 1, waxomum,

4TO 2v? = nm > 26, OTKyna V > 4.
Jlanee nepebupaeM Clydan:

nm = 32m n+m > 39,
Hv= 4 = pelrenuii HeT;
n—m>25 n>26 m>1

nm =50, n+m > 43,
Z)V:5:>

=n=50n=1, b=41;
n—m>25 n>26 m>1

nm=7T2, n+m>47,
H)V=0=

n—m>25 n>26 m>1

nm=98, n+m > 51,
4)V:5:>

n—m>25 n>26 m>1
5 v>8=5b'>2342v>23+16=39.

=n=72, m=1, b =61,

= b =37 wm b = 85;

3HaunT, HAUMEHBIIIEE 3HAUYCHUE b paBHO 372 = 1369, IIpu 3TOM 4 = 232, C = 472-

Otser: 1369.

7. 3aganue 19 Ne 507808. [TocneaHue wieHbl JBYX KOHEUHBIX apu(METHUECKUX Mporpeccuit a; = 35,
=28, ..,ayub =9, by =14, ..., byscoBnanaiot, a CcyMMa BCEX COBMAAAIOMIUX (B3SITHIX IO OAHOMY
pasy) WIEHOB ATUX Nporpeccuid paBHa §15. HaliuTe uncio 4ieHOB B KaXKI0M MPOTPECCHUH.

Pemenue.

SIcHo, uTO

am=5+3m—1), m=1,...N, bpy=9+5k—-1), k=1,...., M.
OO61Ke WieHbI IPOTPECCUil YAOBIETBOPSIOT YPABHEHHIO:
543m—1)=9+45(k—1)< 3m=5k+2.
JleBast yacTh MOCNEIHEr0 ypaBHEHHs AeIuTcs Ha 3, mostomy kK = 3n—1, o ects 3m = 15n, rae 1 < n < L. Haiiném L.

OOmwe WIeHB ABYX MPOTPECCH caMi 00pa3yroT apu(pMETHIECKYIO MPOTPECCHIO C TIEPBEIM YICHOM PaBHBIM 14, a mocieqHnM —
144+ 15L—-1 5
paBubiM 15L—1. 3Hauwr, #L =815« 15L"+13L—1630 =0, orkyma L =10. Tlostomy
M=5L—-1=49, N=3L—-1=29.

OtseT: 49 u 29.
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8. 3amanue 19 Ne 507829. Jlana nociea0BaTEIbHOCTh HATYPAIbHBIX YHCEN, TPUUEM KaXKIbIN CIIeTy-
IOLUI YWIEH OTJIMYAeTCs OT mpenabiaymiero oo Ha 12, mubo B 8 pa3. CyMMa BcexX 4JI€HOB MOCIEA0Ba-
TEJIbHOCTH paBHa 437.

a) Kakoe HanMeHbIlIee YUCIIO WICHOB MOXET ObITh B 3TOM MOCIEI0BATEIHHOCTU?

0) Kakoe HanOopIIIee KOJIUIECTBO YICHOB MOXKET OBITh B 3TOM MOCIEA0BATEILHOCTH?

Pemenue.

a) [TocnenoBaTeIbHOCTH HE MOKET COCTOSATH U3 IBYX WICHOB, TaK Kak ypaBHeHUs x + (x + 12) =437, x +8x = 437 Hepaspemu-
MBI B LIEJIBIX YHCIIAX.

[TocnenoBaTeIbHOCTE MOKET COCTOSITH U3 TPEX WICHOB, HaIIpuMep, Tak: 25 + 200 + 212 =437.

6) Cymma OBYX COCETHHMX YHCENl paBHA Kak MHHUMYM 9; mockoibky 437 = 48 - 9 + 5, Gyner camoe Gompinee 48 map u emié
oxHo gucio. Ho cymma Mosket ObITh paBHa 9 TONBKO Ui mapsl 1 + 8, a ecinu Bce mapsl Takue, TO J00aBUTh K HUM YHUCIIO 5 HENb3S.
A 11s ocTaNbHBIX TAp CyMMa paBHa Kak MUHUMYM 14. [ToaTomy Ha camoM gene 97 dncen obecnednTs HEellb3s, a 96 Yrcen MOKHO
Bcuryarmu 1,8, 1,8, 1,8, ..., 1,8, 1, 13 (mapa 1, 8 moBTopsiercst 47 pas).

Ortger: a) 3; 0) 96.

9. 3aganue 19 Ne 502119. /lanbl n pa3nuyHbIX HATYPaJbHBIX YUCEN, COCTABIISIIONIUMX apupMeThye-
CKyI0 Tporpeccuto (n > 3).

a) MosxeT 1 cymma BceX JaHHBIX Yucell ObITh paBHOU 107
0) KakoBo Hambombliee 3Ha4eHUE 11, €CIIM CyMMa BCeX JaHHBIX yucen MeHsble 10007
B) Haiinure Bce BO3MOKHBIE 3HAUEHUS 11, €CIIM CyMMa BCeX JaHHbBIX yuceln paBHa 129.

Pemenue.
be3 orpanndeHuss 0OIIHOCTH MOXHO CUMTATh, YTO YKCIIA COCTABIIAIOT BO3PACTAIOIILYIO apupMeTHUIecKyIo mporpeccuio. O060-
2a+d(n—1)
3HAYMM d — TIEPBBIN WIEH 3TOM Tporpeccu, a d eé pasHocth. Torma cyMMa e€ 9IeHOB paBHA —2 :

a) [la, moxer. Yucna 1, 2, 3, 4 coctaBisioT apupMEeTHIECKYIO IPOTPECCHI0, @ UX cyMMa paBHa 10.

6) 11 cyMMBI 4iICHOB apH(hMETHIECKON MPOTPECCHH BEPHO HEPABEHCTBO

2a+d(n—1) > 24+ (n—1) o n(n+l)'
2 2 2

n(n+1)
2

. 3HauuT, HAUOOJIbIIICE 3HAYCHHUE N PABHO 44,

3uauwr, < 1000, orkyna naxomnm 1 < 44. Cymma apudmerndeckoii mporpecen 1, 2, ..., 44 pasua 990 < 1000

B )/171s1 CyMMBI WIEHOB apU(PMETHYECKOH MPOTPECCUU BEPHO:

2 1
204dn 1) 199, (2atd(n—1))n=1258=2.3.43,

Takum 06paszoM, uncio A seisercs aenurenem uucna 258. Ecma 1 2> 43, 1o (261 + d(fl - 1))” > 44-43 > 258, cneno-
BatenbHO, 1 < 43. Tlockombky 7 = 3, mosyuaem, uto n = 3 umu n = 6. IIporpeccuu u3 3 u 6 wieHOB ¢ cymmoii 129 cyme-
CTBYIOT: Hanipumep, 42, 43, 44 u 19, 20, 21, 22, 23, 24.

Ortser: a) na; 6) 44; B) 3; 6.
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10. 3amanue 19 Ne 505245. Ilenoe uucno S ABIIETCS CyMMOW HE MEHEE TPeX MOCIEeA0BATEIbHBIX
YJICHOB HEMOCTOSIHHON apu(hpMETUUYECKOM MPOTrpecCcuu, COCTOSIIEH U3 LEIbIX YUCEIL.

a) Moxert nu S paBHATBHCSA 87

0) Moxert su S paBHsATBCS 1?7

B) Haiinure Bce 3HaueHMsI, KOTOpbIE MOXKET IPUHUMATD S.

Pemenue.

a) Ywucao 8 sBisgeTcs CyMMOW YeThIpEX IIOC/ICAOBATCIbHBIX UICHOB apudMeTHYeckod mporpeccud. Hampumep,
8=—1+1+3+5.

6) IlycTtp gncno 1 sBisIeTCS CyMMO# TEPBBIX K WIECHOB apH(PMETHUECKOH MPOrPeccCHH ¢ MEePBbIM WICHOM 4 M Pa3sHOCTHIO d.
Torna

1= k(z‘l“;(k_ D) o= katdk—1)).

3HAYMT, 9UCIO kK — JIETUTEND 2, 4TO TIPOTHBOPEYHT yciioBuio k > 3.

B) Jl1060e HaTypanbHO umcio 1 > 2 sBiserca cymMMmoii apudMeTueckoit nporpeccun 1 —n; 2—n ...; n—1; n, cocros-
weit u3 2n > 4 unenor. Ecny 3aMeHUTH BCe YJIEHBI 3TOH NMPOTPECCHM Ha MPOTHBOINOJOKHBIE, TO TIONYYUTCS apu(MeETHIECKas
nporpeccusi, COCTOSIIAs U3 21 YWIEHOB, CyMMa KOTOPO paBHa —11.

B mpensiaymneM myHKTE MBI TOKa3ald, 9TO S HE MOXKET PaBHATHCA |. AHATIOTHYHO MOYKHO TIOKa3aTh, UTO S HE MOXET PaBHATH-
¢ —1. Yucno S Mmoxer paBHsAThCs 0, Hanpumep, i nporpeccun —1; 0; 1. Takum o6pasom, S MoXeT MpUHUMATH JIIOObIE LeTIbIe
3Ha4YeHus, kpome —1 u 1.

OtBert: a) na; 6) HeT; B) Mr0OBIE LeNble 3HaYCHNS, Kpome —1 u 1.

11. 3aganme 19 Ne 484654. Tlepen xaxxapim u3 uucen 14, 15,...,20u 4, 5, . . ., 8 mpo3BOIBHBIM 00-
pPa3oM CTaBAT 3HAK TUTIOC WJIM MUHYC, TOCJIE Y€TO OT Ka)XXJA0r0 M3 00pa30BaBIINXCS YHCEI MEPBOTO Ha-
00opa OTHHMAIOT KaXKI0€ M3 00pa30BaBIINXCS YHCEN BTOPOro HAbOpa, a 3aTeM Bce 35 MOJMyYEHHBIX pe-
3yJIbTaTOB CKJIQIbIBalOT. Kakyto HaMMEHBIITYIO 110 MOJTYJIIO U KaKyt0 HanOOJIBIIYI0 CyMMY MOXKHO TIOJTY-
YUTHb B UTOTE?

Pemenne.
1. Ecniit Bce umcia mepBoro Habopa B3SITHI € IUTFOCAMH, 2 BTOPOTO — C MHHYCAaMH, TO CyMMa MaKCUMallbHa U paBHA
14+ 20 448
5(14+...+20)=7(=4—...=8) =5 ——— 7 ) +7( ——+5) =35-23=805.

2. Tak kak nmpenplaylias cymMma OKa3ajlach HEYETHOM, TO YMCIO HEYETHBIX CIaraéMblX B HEH — HEUETHO, MPUYEM 3TO CBOM-
CTBO BCEH CyMMBI HE MEHSCTCS MPH U3MEHEHHWHU 3HaKa JII000ro ee ciaraemoro. [Toatomy sirobas W3 MOTyYeHHBIX CyMM OyleT He
YEeTHOM, a 3HAYUT, He OyeT paBHa 0.

3. 3nauenue 1 cymma npuHUMAET, HAIPUMEP, MPH CIISAYIOIIEeH PacCTaHOBKE 3HAKOB Y UHCEN:

5(—14—15416—17+18—19+20) —7(—4+5+6—7—8) = —5-11+7-8 = —554+56 = 1.

Ortsert: 1 u 805.

12. 3aganue 19 Ne 484662. Kaxxnoe u3 uucen 5, 6, . . ., 9 yMHOXKAIOT Ha Kaxjaoe u3 uucen 12, 13, ..
., 17 n nepen KaxabIM MPOU3BOJIbHBIM 00pa30M CTaBAT 3HAK IUIIOC WIM MUHYC, rocie 4yero Bce 30 mo-

JTY4YEHHBIX Pe3yJIbTaTOB CKJIaAbIBal0T. Kakylo HaMMEHBIIYIO M0 MOAYJII0 CYMMY U KaKylO HauOOJIBIIYIO

CyMMY MOKHO HOJIy4YHUTh B UTOTE?
Pemecnaue.
1. Ecrii Bce mpom3BeIeHUs B3ATHI CO 3HAKOM IUTIOC, TO MIX CyMMa HauOOJIbIIas U OHA paBHA

549 12+17
5+...+9)(124...4+17) = (TS> . (T

2. Tak kak CyMMa HCEYCTHAs, YHUCJIO HCUCTHBIX CJIaracMbIX B HEl — HCEYCTHO, IMMPUYCM OTO CBOMCTBO CYMMbI HC MCHACTCA ITPpU
W3MEHEHHH 3HAKa JIF000r0 €€ Cl1aracMoro. HO3TOMy nr00ast u3 MoJiydaronuxcsa CyMmMm 6yﬂ€T He‘ICTHOﬁ, a 3Ha4yuT, HC 6yHeT paBHaA 0.

6> =35-87=3045

3. 3nauenue 1 cymMMa OpHHUMAET, HaIlpHMep, MPU TaKoil pacCTaHOBKE 3HAKOB Y MPOM3BEACHHS, KOTOPas MOJYIUTCS IPH pac-
KPBITHH CIEYIOINX CKOOOK

(5+6+7—-8-9)(12—13—14+15-16+17)=1-1=1,
Otset: 1 n 3045.
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13. 3apanue 19 Ne 485960. B Bo3pacTaronieii mociie10BaTeIbHOCTH HATypaJIbHBIX YUCET KaxKIble
TPH MOCJIEIOBATENBHBIX YJieHa 00pa3yloT J100 apuMeTHIecKyto, THO0 TEOMETPUUECKYIO POTPECCHIO.
[lepBblil wiieH oCIe10BaTeNbHOCTH paBeH 1, a nocneanuit 2076.

a) MOKET JIM B TIOCIEIOBATEILHOCTH OBITh TPU WieHA?

0) MOXET JIX B MOCJIEA0BATEIIbHOCTH OBITh YETHIPE WieHa?

B) MOXXET JIX B MTOCJIEIOBATEIILHOCTH OBITH MeHbIe 2076 4eHOB?
Pemenue.
a) Her, mockonbky 1+ 2076 ue nenurcs Ha 2, a 2076 He sBsercs KBaAPaTOM HATYPAILHOTO YHCIA.

0) ITocienoBaTeIbHOCTL HE MOXKET OBITh apudMeTHIeCKOl mporpeccueit, mockonbky 2076 — 1 we nenurcs Ha 3.

[ToceoBaTENBbHOCTS HE MOKET OBITH T€OMETPUUCCKOM Mporpeccuei, mockoibky 2076 He sBimsercss Ky6OM HaTypaabHOTO
qucia.

Ecnu mepBble TpH WieHa 00pa3ylOT T€OMETPUYECKYIO IIPOrPECCUIO, a MOCIEAHNEe TPU — apU(YMETHIECKYI0, TO 9TH YHCIA:

2 2 2 .
1,9,9°,2q9" — q, no ypasrenue 2q~ — q — 2076 = 0 He umeer nenbix KopHeii.
Ecnu neppble TpH uiieHa oOpasyroT apu(METHUIECKY0 MPOrPecCHio, a MOCIefHHE TPU — F€OMETPHUECKYI0, TO TH YMCIa:
I,a+1u 2a+ 1 rue @ — narypansHoe uncio. Toraa nocieHee YUCIO TOKHO PABHATHCS

2a+1)?
@at1)”_ 0 L
at+1 a-+1
HO 2TO HE HaTypaHBHOC YqHuCJI0.

B) Jla, manpumep, 1,2,4,6,8,...,2076.

Ortger: a) Her, 0) HerT, B) 1a.

14. 3aganmne 19 Ne 500116. PaccmarpuBatoTcsi KOHEUHbIE HETIOCTOSIHHBIE apu(METHUYECKHE TPOrpec-
CHUH, COCTOSILME U3 HATYPAIBbHBIX YHUCEI, KOTOPbIE HE UMEIOT POCTHIX JEIUTENEH, OTIIMYHBIX OT 2 U 3.
a) MoseT i1 B 3TOi MPOrpeccuu ObITh TPU Yncia?

6) Kakoe Haubosbliee KOIMYECTBO YWICHOB MOXKET OBITH B 3TOW MpOrpeccuu?

Pemenue.

a) B Takoii nporpeccuu MoKeT OBITH TPH YJIEHA: HApUMED, 2, 4, 6.

0) B takoii nporpeccur MoXeT OBbITh YETBIPE YJICHA: HANpUMeD, 1, 2, 3, 4.

[Tpeamnonoxum, 4To CyIIECTBYET Takas apuhMeTHUSCKAs IPOTPECCHsl, COCTOSIIAsA HE MEHEe YeM U3 IATH WIeHOB. PaccMoTpum
JII00BIE IIATh €€ MOCIENOBATEIbHbIX WICHOB. Pa3genuM Ka)Kabli 4jieH Ha HAauOOJIBIIUI OOIMN JEIUTENb BCeX IIATH WIEHOB. 11o-
CKOJIBKY Pa3sHOCTH COCEIHHX YJIECHOB YMEHBIIATCS B OJUMHAKOBOE YHCIIO pas, IOJy4YEeHHbIE Ynucaa dj, dz, a3, d4, A5 TakkKe o6pa-
3YIOT apu(PMETHIECKYIO MPOTPECCHIO, YAOBICTBOPSIONIYIO YCIOBHIO 3aJadd. 3aMEeTHM, 9TO 4ucia A1, d2, a3, d4, A5 He MOTYT
BCe OBITH YCTHBIMH I BCE JICTUTHCS Ha 3.

Ecnm paszHocTh 3TO# mporpeccun AenuTcs Ha 3, TO B Hell He MOKeT OBITh WieHa, Jelsmerocs Ha 3 (MHade Bce WICHBI Iporpec-
CHUH JIATCS Ha 3), IO3TOMY BCE WICHBI MTPOTPECCHU SBISIOTCS CTENCHIMU MBOUKH. [10CKONBKY BCe WICHBI HE MOTYT OBITh YCTHEI-
MH, TIOJy4YaeM, YTO cpeu HUX npucytctByeT 1. Ho B 3ToM cilyyae pa3HOCTb MPOrPEeCcCUU HEUETHA, I0O3TOMY YETHBIE U HEUETHBIE
YJIEHBI IPOTPECCUH YEPEYIOTCS, @ HEUETHBIX CTENEHEN IBOMKHU, OTIMYHBIX OT 1, HE CyIIECTBYET.

Ilycts Temepb pasHOcTh mporpeccun d He nemurcs Ha 3. Torma ecnmu ay genuTca Ha 3, To ulneHsl dy =d|+d,
az = ay +2d u as = ay + 4d ue nensres na 3,a a4 =aq + 3d nenurcs na 3. AHaNOrM4HO, €CIM dp JAEIUTCS Ha 3, TO HU3
gmcen Ay, d3, A4, A5 Ha 3 OyleT JeTUThCS TONBKO ds. HakoHer, ecnu d3 AenuTcs Ha 3, TO HU OHO W3 4WHcen di, d2, d4, 45 HE
nenuTcst Ha 3. 3HaUuT, HATyTCs IBa TIOCIIEIOBATENBHBIX WICHA IIPOTPECCHH, SBISFOIIUECS CTEIICHIMH TBOMKH.

Ecnu 06a 3T WwieHa YeTHBI, TO ¥ BCE WICHBI MPOTPECCHU YETHBI, Yer0 HE MOXKET ObITh. [109TOMY OHO M3 3THUX YUCEN - CIIHU-
na. EnquHuna MoeT CTOATh B MPOTrPECCHH TOJIBKO Ha MEPBOM WIIH MATOM MECTE, B 3TOM Cllydae Ha 3 JAETUTCS TOJIbKO (3, TIOCKOJb-
Ky €MHHIAa — OIUH U3 JABYX IOCJIEI0BATENbHBIX YWIEHOB MIPOrPECCUH, SBIISIONINXCS CTENEHsIMU ABOMKH. Torna di, dz, a4, ds siB-
JSAIOTCS CTENCHSIMH IBOWKH. Pa3zHOCTH mporpeccuu d = ay —ay = as — a4, 3Haunt, OHa YETHA W BCE WICHBI MIPOTPECCHU
4€THEI, Y€r0 HE MOXKET OBITh.

OrtgeT: a) n1a; 0) 4.
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15. 3aganne 19 Ne 500217. Ywucno S TakoBO, YTO JJIS JFOOOTO MPEACTABICHUS S B BUJIE CYMMBI T10-
JIOXKUTEIIBHBIX CJIaraeMbIX, KaXKJI0€ M3 KOTOPBIX HE MPEBOCXOAUT 1, 3TH cllaraeMble MOXHO Pa3ICiuTh
Ha JIB€ TPYMIBI TaK, YTO Ka)XJ0€ claraeMoe IOIMaJaeT TOJbKO B OHY IPYNIy U CyMMa CjlaracMbIX B
KaXXJI0M rpymnrne He MPeBOCXOAUT 19.

a) MosxeT 11 4yuciio S ObITh paBHBIM 387

0) MoxeT 1 gucio S ObITh 60mbIIe 37,057

B) HalimuTe MakcMMaTbHO BO3MOXKHOE 3HAUCHUE S.
Pemenne.

38

a) Paccmorpum pas6uenune uncia 38 na 39 crnaraembix, paBHBIX 39° [Ipu paseneHun 3THX ClIaraeMbIX Ha JBE TPYIINBI B OTHOM

38 760 19

U3 HUX oKaxercst He MeHee 20 4mcern, cyMMa KOTOPBIX paBHA 20 — = —— =19_—= > 19. 3naunr, S ne moxer 6biTh pas-

39 39 39

HbIM 38.
6) ockonbKy S sBIAETCS CyMMOii BYX umced, He Gobmmx 19, nomyuaem S < 38. Ilycers 37,05 < S < 38. Paccmorpum

S 38

pa36I/I€HI/I€ yucna S Ha 39 CJIaracMbIX, paBHBIX E S E < 1 HpI/I PAa3aACICHUN 3TUX CJIara€MbIX Ha JIBC I'PYIIIbI B OHHOﬁ u3

S 37,05

HUX OKaxercs He Menee 20 wmcern, cymma kotopsix paaa 20+ — > 20

39 39
37,05.

B) I[OKa)KeM, 49TO 4YHUCIIO 377 05 YAOBJICTBOPACT YCJIOBUIO 3aa4U. PaCCMOTpI/IM MMPOU3BOJIbHOC ITPEACTABIICHUC S - 37, 05 B

=19. 3HauuT, S HE MOXKET OLITH OONbLIE

BUJE CyMMBI MOJNOKHTEIBHBIX CAraeMbIX, He mpeBocxoaamux 1 @S = X1 +x2 + ... +X;. MoxHO cuuTaTh, 4TO ClaraeMbie
YHOPAI0YEHBl O HE BO3PACTAHUIO: X| = X2 = ... 2> Xy = Xp. IlepByio rpymiy cocTaBUM u3 K HEGOJBIIMX ClIAraeMbIX TaK,
yto6sl S1=xXx1+x2+ ... +x <19 <x1+x2+4 ...+ Xk +Xkr1.  Bropyro rpynmmy cocTaBUM M3 OCTABLIMXCS CIaraeMblX.
Dycts 51 <18,05=37,05—-19. B 3TOM cnysae 0,95 <19—8) <xp1 < < .. <Xy u
0,95k <x1+4...+x =81 < 18,05. Tlosromy k <19, 10 ectp k<18 uSi=x1+x2+...+x < 18. Torma
1<19—-8; < Xp41 < 1.
[onyuenHoe npoTuBopeune jpokasbiBaer, uto 51 = 18,05. Tlostomy cymma cnaraembix Bo BTOpOi rpymme
So =xk—1 + X2+ ... +x,=37,05—-5; = 19.
Taxum o6pasom, uucio S = 37,05 ynosneropser ycnoBuio 3anaun. B mpeapiaymiem MyHKTe GbLIO TOKA3aHO, YTO HH OIHO
us ancen S > 37,05 ne ynosnersopsieT ycoBHIo 3a1a4u, 3HAUNT, MAKCHMABHO BO3MOXKHOE 3Hayenne S — sro 37,05.
Orer: a) Her; 6) net; B) 37,05.

16. 3apanue 19 Ne 500412. B psin BbiMcaHbl YKCIa: 12,22, ..., (N—1)%, N2 Mexy HUMH MPOuU3-
BOJIBHBIM 00pa30M PacCTaBIISIOT 3HAKH «+» U « —» H HaXOJAT MOTYUUBIIYIOCS CYMMY.

MoskeT Jii Takasi CyMMa paBHSATHCS:

a) 12, ecmu N =127

6) 0, ecmu N =507

B) 0, ecmu N =807

r) 5, eciu N=907?

Pemenne.

8.) HpI/I cneay}omeﬁ PaCcCTaHOBKE 3HAKOB MTOJIy4acTCA Tpe6yeMaﬂ cymMmMma:

12-22 32442452 6> —724+82+92 10> — 112+ 12> = 12.

6) Cpenu Boinucanubix S0 yncen 25 yérubix u 25 HeuérHbIx. [L0aTOMY J1H00asi CyMMa, KOTOPYIO MOXKHO IOJIYYUTh, OyeT
HeuéTHOM 1 He MoxkeT paBHaThes 0.

2 2 2 2
B) 3aMeTuM, 4YTO (Cl + 3) - (Cl + 2) - (Cl + 1) +a =4 3HAYUT, MEXIY 8 KBaJpaTaMH IIOCJIEAOBATEIbHBIX HATY-
PaJIBHBIX YHCENT MOKHO PACCTaBUTH 3HAKH TaK, UTO MOJyYeHHas cymMma Oyet paBHsThest O :

(a+7)* —(a+6)*—(a+5)7>+(a+4)*—(a+3)*+(a+2)*+(a+1)*—a* =0.
Ipu N = 80 MoxHO pa3GuTh Bce JaHHBIE YHCIA HA TPYITIBLI MO 8 uMCeN B KaXKIOH Tak, 4TO CyMMa 4Hces B KaKIOH TpyIe
paBHaA 07 a 3HA4YUT, 1 CyMMa BCCX YUCEII paBHa 0
2 42 2 2
r) Kak v B nipeapiytiiemM MyHKTE, pacCTaBUM 3HAKH MEXIY 88 dHCiIaMu 3 N 4 g aery 89 y 90” rakum o0pa3oM, 9TOOBI HX

cymma pasasiack 0. Tlepen 22 1OCTABHM 3HAK « +». ITpu Takoii pacCTaHOBKE 3HAKOB CyMMa PaBHa 1242240=5.
OtBer: a) na; 0) HEeT; B) 11a; T) Aa.
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17. 3apanme 19 Ne 484652. Hatinure BCE HebIe 3HAYECHUS m Uk Takue, dUTO
3 32my 3Bdmy3km—20]10.

Pemenue.

3ameTnM, uTO 3 ycrosus cienyer, uto kK € N. Jlanee nmeem:

1. Ecmu m = 0, 1o kaxoe u3 cnaraemsix pasuo 1, unpu k = 2010 pasenctso Gyaer BepHO.

2. Ecrm m < 0, neBast 9acTh ypaBHEHHS He HPEBOCXOUT CYMMBI KOHEYHO#H I'€OMETPHIECKOH MPOTPECCHH C TEPBBIM WIECHOM

37! 4 suamenarenem 37], CyMMa KOTODPOM, B CBOIO OUY€pPE/lb, MEHBIIE CYMMbI OECKOHEYHO yOBIBAIOIIEH ITPOTPECCHU C TEM XK€
HepBBIM YJICHOM U TEM K€ 3HAMCHATCIICM:
31 1
3 3my3dmy oy gkmog-ly 32, 43k 3-ly 32, 43k, o 377
Takum 00pa3oM, B 3TOM cilyyae ypaBHEHHE PELICHUI He UMeeT.
2 3 k 3m—1
3. Eemm > 0,10 3" +3" 3" 4. 43 = 3mﬁ, OTKy/a MOJydYaeM:
3k-m o
k- k-
3 = 20106 3" (3" — 1) =2010- (3" — 1) 3" (3" — 1) =3-670- (3"~ 1).

Yucna 670 u 3™ — 1 ua tpu Haueno He mensrtcs, cienopartensHo, M = 1, orkyna 3 - 1=670-2 u 3* = 1341. Io-
Clle/IHee YPaBHEHHE HATYPATbHBIX PEIICHHUIT He HMeeT.

Otser: m =0, k =2010.

18. 3amanue 19 Ne 501049. /Tana nmocnegoBaTE€IbHOCTh HATYPAIbHBIX YHCEII, MPUUEM KaXKIIbIH Clie-
TYIOIIUI 9ICH OTIMYAeTCs OT mpeasiaymiero au6o Ha 10, mu6o B 6 pa3. Cymma BceX WIEHOB MOCIEA0-
BaTEJIbHOCTHU paBHa 257.

a) Kakoe HauMeHbIIIee YUCII0 YWICHOB MOXKET ObITh B 3TOM MOCIIEI0BATEIILHOCTH ?

0) Kakoe HanOoJIpIIIee KOJIUIECTBO YICHOB MOXET OBITh B 3TOM MOCIEA0BATECILHOCTH?

Pemenue.

a) [TocnenoBaTenbHOCTE HE MOXKET COCTOSITh U3 JIBYX UJIEHOB, TaK Kak ypaBHeHUS X+(x+10)=257, x+6x=257 Hepa3zpeuInMbI B
nensIx yucnax. IlocinenoBaTenbHOCT MOXKET COCTOATE U3 TPEX WICHOB, HapuMep, Tak: 19+114+124=257.

6) CymMMa JABYX COCEOHHX YHCEN paBHa MHHHMYM 7; TMOCKOJIBKY 257=36-7+5, Gymer camoe Oousbinee 36 map u emie OIHO
yrcno. Ho cymma Moxer ObITh paBHa 7 TOJBKO JUIA napsl 1+6, a eciu Bce mapsl TakKe, TO JOOABUTH K HUM YHCIIO 5 HeNlb3s. A I
OCTaNbHBIX Map cymMa paBHa MuUHUMYM 12. [ToaToMy Ha camom fene 73 dncia 00ecTIeunTh HeNb3s, a 72 YKciaa MOXKHO B CHUTYaIlUH
1,6,1,6,1,6,...,1,6,1,11 ( mapa 1,6 moBTOpsiercst 35 pa3s).

Ortser: a)3; 0) 72.

19. 3apanue 19 Ne 500971. [lana apudmernyeckast mporpeccusi (C pa3HOCTBIO, OTIUYHO OT HYJS),
COCTaBJICHHAs U3 HATYPAJIbHBIX YUCEI, IECATHYHAS 3aIUCh KOTOPHIX HE CONEPKUT LU PHI 9.

a) MoxxeT 11 B TaKOH MPOTPECCUH OBITh JECATH YICHOB?
0) Jlokaxxute, uTo uncio e€ wieHoB MeHbIe 100.
B) Jloka)xuTe, 4TO YHCIIO YICHOB BCAKOW TaKOM mporpeccuu He OoJbiie 72.

r) [IpuBeaure npumMep Takoi nporpeccuu ¢ 72 4yaeHamu
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Pemenne.
a) [a, nanpumep 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.

6) MOXHO CUHTaTh, YTO Pa3HOCTH d TPOTpEcCcHH monoxkuTeabHa. [ycth pasHocTs umeet k udp. Torma mpu mepexoje OT Ka-
KOTO-IHGO HIeHa MOCIE0BaTeIbHOCTH K creaytomemy (K + 1)-if paspsn mu6o se mensercs, 6o yBemmunsaercs Ha 1. Tak Kak
mudpa 9 3anpenieHa, BO3MOXXHO He 0oJIblIe § MEPEexo0B CO CMEHOM 3TOT0 paspsaa. MOKeT CIIydUThCSl HECKOJIBKO WICHOB IOPS]
C OIHOHN W TOW ke IU(pOi B (k + 1)-M paspsae. Hazosém Takue uneHsl rpynmoi. Beero takux rpynm He 6osee 9. O6o3HaUMM
JuiHy Tpyrms! L.

Haiitt HanGOIIBIIY0 BO3MOKHYIO JIMHY TPyIibl. Tak Kak d -- kK-3Ha4HOE YHCII0, KaKIBIN Mepexo/I, He MEHSFOIIHAI (k + 1)-f/i
paspsin, yeenuuuBaet k-it paspsia. M tak ka mmdpa 9 sampeineHa B TO gucie B kK-M paspsie, TO TaKuX TEPEX0I0B MOAPSIT MOXKET
ObITh He Gonee 8. Cnenosarensho, L < 9, a B nporpeccuu e 6onee 9L — 81 uneHos.

8) Ecin B niporpecenn HeT nepexoos co cmenoii (k+ 1)-ro paspsiza, To unenos nporpeccuu He Gonbie 9. IlycTs Takue me-
PEXOABI €CTh. PaccMOTpUM YjIeH TPOrPECCHH, CTOSIIMN MEpe] TAKUM TepexoaoM. Tak Kak OH He COAEPkHT 9, To ero k-3HauHbIi

n " 10k 8888 3
xBocT" ( IMEET OCTaTOK OT JCNICHUs Ha ) He Gombmie .22 Ho mpu npubasnernn d M0mKeH IPOM30ATH MEPEXO]T Yepe3

kpas
JECSITOK B (k + 1)-M paspsne. CrenoBatebHO, d> w
kpas
PaccMoTpuM Takyo rpymniy 4i€HOB POTPECCUU Uiy Appt-1y -+ y At L—1, YTO (k + 1)—171 paspsa He MensieTcs. Torma k-3Hay-
Hble XBOCTBI CaMH 00pasyloT apu()METHYECKYIO MPOTPECCHI0 € TOM ke PasHoCThiO: Dy, Dpmi1,...,bmer—1. Ho
b >2 0,bpir—1 =bu+d(L—1) < \88"'88/7 cnegosatenmsao L < 8.
kpaz

r) [IprMep Hy >KHO POTpecCcuy JaeT MPOTrPeccHs ¢ MepBbIM WieHOM 1 u pazHocThio 125:

1 |1001)2001].../8001
126|11262126{...|8126
25112512251]...18251
376|137612376]...|8376
501]1501)2501]...|8501
626]162612626]...|8626
751175112751)...|8751
876|1876|2876]...|8876

OtBert:a) na; ) Harpumep, 1, 126, ... 8876.
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20. 3apganue 19 Ne 485939. Bcee uneHbl reOMETPUYECKOM POrPECCUM — PA3JIMYHBIE HATypaJIbHbBIC
YHuCIa, 3aKI0YeHHbIe Mexay yuciaamu 210 u 350.
a) MOYKET JIM TaKasi IPOTrPECCUsl COCTOATh U3 YETHIPEX YICHOB?

6) MOZKET JIN TaKas Hporpeccm{ COCTOATH U3 IISITHU ‘IJ'ICHOB?
Pemenue.

a) ITpuBenéM NpUMeEp TeOMETPHYECKO# MPOrPECCHH U3 YeTHIPEX uneHoB: B3aB D] = 216 = 6 u q= ) oy

by =6-6-7=252, b3=06-7-7=294, by =7° = 343.
6) Jlokaxxem, 9To MPOTPECCUU U3 MIATH WICHOB, yIOBIETBOPSIONIEH YCIOBHUIO 3a/1a4H, HE CYIIIECTBYET.

[Ipennonoxxum, Takasi IOCIEI0BATENBHOCTb €CTh. be3 orpaHnYeHus! OOIIHOCTH OHA BO3PACTACT; IyCTh €€ 3HAMEHATEIb €CTh
m
q= ;7 riae m u k — B3aWMHO MPOCThIE HATYpaJbHbIE Yrcia. Torua:

b
210 < by <by=b1g < ..<bs=big" = F}m“ < 350.

Tax kax m u k B3auMHO npocTel, b1 genurcs Ha k4, a 3HAYUT, m* < 350, orkyma m < 4. Tak xaxk ¢ > 1,k <m. Hok
— nenoe, nosromy kK < m—1 <3 . Orcrona

L L S T
= =m—1 "m-1~ 7373
IToaTomy
bs=big* > b 44>210 256>350
5 =019 = 137 31 )

YTO MIPOTUBOPEYHT TPEOOBAHUIO 331aUH.

Ortger: a) na. 0) Her.

21. 3apanue 19 Ne 485958. MoKHO 1M NPUBECTH NMPUMEP NATH PA3IUYHBIX HATYypAJIbHBIX YHCED,
MPOU3BEJIEHUE KOTOPBIX paBHO 1512 n

a) MSTh;

0) ueTsIpe;

B) TpH
U3 HUX 00pa3yloT reOMETPUUECKYIO ITPOrpeccuio?

Pemenne.

b b
X

2
Cnyuaii a). [TycTs uncna 57 b, bq, bq”, rpe no yenosuo b — narypanshoe uncno, ¢ > 0, b > 2, g # 1 — uckombie

b bp> =1512 i
YJICHBI HpOFpeCCHH. I/IX HpOI/I3Be)IeHI/Ie paBHO HO ypaBHeHHe — HEC UMECT HaTypaJ'ILHLIX peHIeHI/II/I. I/ITaK, HeO6XO}:[I/I—
MOl IPOrPECCUU U3 5 UUCEN HE CYLLECTBYET.

2
Cityyaii 6). ITycTs mporpeccust COCTOUT U3 YETHIPEX WIEHOB 57 b, bq, bq”, a nsroe HaTypaJbHOe 4ucio paBHo k. I[Tockoib-

ky 1512 = 23.33 ‘71, HMeeM: b4q2k —23.33 ~71, YTO HEBO3MOYKHO IS HATYPAlbHBIX b4, q2 u k HOCKOJIBKY pa3loikKeHHe

grcna 1512 He coepKUT YeTBEPTHIX CTEIECHEH MPOCTHIX COMHOXKHUTEECH OTINYHBIX OT 1. 3aMeTHM OJHAaKo, 4TO 3HAMEHATEIh TPO-
m
rpeccuyt § MOXKET He ObITh HaTypalbHBIM YHCIIOM M HcCieayeM 3ToT cinydaid. [Tycte § — , — HecokpatuMas npo6s, m,n € N.

2 2 4 4 27
Torna bg e N=b:n"=b = b qk: n6, 4TO HEBO3MOKHO, TaK KaK pasjoiKeHHe ducia 1512 He coepKuT IIecThIX
CTEIEHEN MPOCTHIX COMHOXKUTENEH OTIMYHBIX OT 1.

Cuayuaii B). [lycTs mporpeccusi COCTOUT U3 TpeX WIEHOB 5’ b,bq, a 4ETBEPTOE U IATOE HATypalbHbIe Yucia paBHel k u /.

Torma bkl =23 -3 - 7', Monowum B >1om pasenctee b =6,k =7,1 = 1. Jlanee, nonaras ¢ = 2, nony4uM ouH U3 Tpe-
OyeMbIX HaOOpOB uucen: 3, 6, 12, 7, 1.
OtBeT: a) HeT; 0) HET; B) Ja.
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22. 3aganne 19 Ne 505539. Bce uieHbl KOHEUHOW TOCIIECIOBATEIHLHOCTH SBISIFIOTCS HATYypaJlbHBIMHU
yrcnaMu. Kaxapiil 4ieH 3Toi mociae10BaTeIbHOCTH, HaYuHasi cO BTOporo, inbo B 10 pa3 6omsbie, 1160
B 10 pa3 mens1ie npeapiayniero. CymMMa Bcex WICHOB MOCIEA0BATENbHOCTH paBHa 3024.

a) MoxeT J11 Mocae10BaTeIbHOCTh COCTOSITh U3 ABYX YICHOB?

0) MoXeT JIi TTOCJIeI0BaTEIbHOCTh COCTOSITh U3 TPEX UJICHOB?

B) Kakoe HanbopIee KOJIMIeCTBO WICHOB MOXET OBITH B IMOCIIEI0BATEIILHOCTH ?

Pemenne.

a) Eciii mocietoBaTeibHOCTh COCTOUT U3 aByX wieHoB, d u 10a (B mpomsBomsHOM mopsinke), To  a + 10a = 3024. VYpasue-
une 1la = 3024 we umeer peleHui B HATYPATBHBIX YHCTaX. [103TOMY MOCIIEIOBATEIFHOCTh HE MOXKET COCTOSTh M3 JIBYX HJle-
HOB.

0) [MocnemoBaTeNbHOCTE MOXKET COCTOATH M3 TPEX WICHOB: 252, 2520, 252.

B) [IpuBeném mpumep mocieaoBaTEIBHOCTH U3 549 UiIeHOB: 10717 10, 1, 10,..., 1, 10. Cymma e¢ 49IeHOB paBHA
274

10+11-274 = 3024.
HomycTtuM, 9T0 B mocienoBareinbHOCTH Oomnee ueM 549 unenoB. Pa3o0bpéM nepBbie 550 wieHOB mocienoBaTeIbHOCTH Ha 275

Tap COCeIHUX WICHOB: NEPBBIH M BTOPOM, TPETHI W YeTBEPTHIHN, MATHIN U mIecTol U T. 1. CyMMa IByX WICHOB B KaXKIO# mape Je-
mutcst Ha 11 w mostomy He Menpme 11. 3Ha4MT, CymMMa BCEX UICHOB IIOCIEIOBATENBHOCTH HE MEHbIIE, YeM
275-11 = 3025 > 3024. Tlony4yunu MpOTHBOPEYHE.

Ortger: a) HeT, 0) 1a, B) 549.

23. 3apanue 19 Ne 484667. Haiinure Bce TpOMKM HaTypaJIbHbIX YHCeN k, m U N, yIOBJIETBOPSIOIINE
ypaBHeHuto 2-k!=m! —2-n!, rne 1!'=1,2!=1-2=2,nl=1-2-....n.

Pemenue.

1. Takkagk m! =2-k14+2-n!, ron<mu k < m.

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

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

4. lanee xoueunnM nepeGopom 3navennii 1 < n < 3,1 < k <3 uaxoaum Bce pemenus:

n|lk| m=2-k!4+2-n! m
313 24 4
3|12 16 HET pelIeHHi
31 14 HET pereHui
2|3 16 HET peLICHHi
22 8 HET pelleHuit
211 6 3
13 14 HET pelieHun
1{2 6 3
1|1 4 HET peleHuit

Omer: k=1, n=2 m=3; k=n=3, m=4;, k=2, n=1, m=3.
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24. 3ananue 19 Ne 513433. beckoneuHnast apudmeTnudeckas nporpeccus ay, &, ..., dy, ... COCTOUT U3

Pa3IUYHBIX HATYPATbHBIX YUCEIL.
a) CyIiecTByeT JM Takasi Iporpeccusi, B KOTOPOH Cpeau 4uced 4y, 4, ..., &7 POBHO TPH YUCIIA JCIST-

caua 100?
0) CymiecTByeT i Takasi IPOTPECCHs], B KOTOPOM Cpeiu Yucen aj, &, ..., 449 PoBHO 11 uncen menst-

caua 100?
B) JlJ11 Kakoro HanOOJIBIIIET0 HATYPAIBLHOTO 71 MOTJIO OKa3aThCs TakK, UTO CPEAM YHUCEI a|, &), ..., By

Oompiie kpaTHIX 100, 9eM cpeu Yucen &, + 1, D p+ 25 - 3557

Pemenne.
a) [ToaxomsammM IpUMEPOM SABIISIETCS Tporpeccus ¢ mepBeM wieHoM 50 u pasHocThio 50. Cpenun nepBbix cemu e€ wieHoB (50,
100, 150, 200, 250, 300, 350) posro Tpu ngemsrcs Ha 100.

0) O6o3HauMM 4vepe3 d pa3HOCTh apU(PMETHIECCKON MPOTPECCUH a1, 3, ..., ,, .... VI3 YCIOBHS CIIEAyeT, YTO d — HATypajIbHOE
1> 492

I
yucno. [lycte m u n — HarypanbHble uncna, m > n, HOJl(d, 100) o6o3Havaer Haubonplmii oOumwmid aenurens yncen d u 100.
HNmeem

am—ap=(a+(m—1)d)— (a1 + (n—1)d) = (m—n)d.

CnenoBarenbHO, Pa3HOCTb 4, — 4, JAemurca Ha 100 Torma M TONBKO TOIna, KOrJa pPasHOCTh m — 1 JAEIUTCA Ha

100

k = — o
* JHA4YUT, €CIIN €I YJIICHOB apU(PMECTHYCCKOMU II €CCUH a;, &, ..., a,, ... €cThb KpaTHbIe 100, T T
Hoﬂ(d’ 100) 3 > cpea CHO p (1) € €CKo porpecc 1> 42> s 9 € p » TO 3TO

wieHsl ¢ HoMepamn Buxa kp + ¢, rae g — Homep nepeoro wiena, kparsoro 100(g < k), a p npoGeraer Bce HeoTpHIIATEBHBIE
nensie gncia. [103ToMy cpesm oGBIX A TIOCTIeI0BATENLHBIX YI€HOB MPOTPECCHH |, ), ..., 4y, ... POBHO OJMH Oy/eT NeTUThCs HA

100. Ecmn k < 4, 10 12 < 7, U CPEJIM YHCell dj, dy, ..., d4g OyJeT o Kpaiineit Mepe 12 umcen, kpatHbix 100. Eciu xe k>3,
49

10 10 > ?7 U CPeJiu YMCeN a1, dy, ..., dgg OyneT He 6onee 10 yncen, kpaTHeix 100. 3HaYMT, HE CYIIECTBYET TaKoil porpeccuu, B

KOTOPOH cpeay uucen aj, a, ..., d49 poBHO 11 uncen pensares Ha 100.
B) O603HaunM Yepes [ x] Leayro 4acTh Yicia X — HauMeHbIIee 1IeJIoe YucyIo, He mpeBocxosdmee x. [1o qokazaHHOMY B IyHK-

Te 0) cpeau JIOOBIX K MOCIEN0BATENBHBIX UJIEHOB MPOIPECCHU dy, 4y, ..., 4, ... POBHO OAMH Oyaer pemuthes Ha 100, rae
I 100
= » d — pa3HOCTh apU(YMETHIECKOH MPOTPECCHH.
HOJI(d, 100)’ 9P pud porp
2n
3Ha4uT, Cpe YMCEN 4y, dy, ..., dp,, KpaTHeIMU 100 GynyT He Gonee % + 1 qucen. Ananornuno, Cpely YMCeN dy, 4 1,

3n 2n 3n
ap+ 25 - A5, KpaTHBIME 100 GynyT He MeHee {7] yncen. HepaBeHCTBO {7 +1> ? BBITIOJTHEHO TOTJA M TOJIBKO

2n 3n 3n 2n
TOrJa, Koraa 7 = 7

n n 3n 2n 3n 2k
uaem, uto <lu 7 < 2. 3nauur, i = m <2, % <2 yn < — . Mockoneky uncio k e npesocxoaut 100,

- ITycTp 3TO paBEHCTBO BBINOIHEHO. TOrna pa3HOCTh MEXIY YHUCIaMHU % B ? menbe 1. [Tomy-

orcroaa cienyer, uro 1 < 66. PaccMOTpHM IPOrpeccHro ¢ nepBbiM wieHoM 69 i pasHoctbio 1. Torna cpeny uucen aj, a,, ..., a13,
poBHoO 1Ba jenarca Ha 100 (a3, = 100 u a,3, = 200). Cpenu uncen 433, a134, ---» 4339 POBHO 071HO jgenuTcs Ha 100 (a3, = 300).
OTOT mpuMep MOKAa3bIBAET, YTO 71 MOKET PaBHATHCS 60.

Otser: a) Jla, Hanpumep, mporpeccus 50, 100, 150, 200, 250, 300, 350, ...; 6) HET; B) 66.
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