
API/I CD MET IIlLI ECKAfl 
15 Ill rEOMETPIIILIECKAfl 

nPOrPECCIIIIII 

15.1. Apvu:pMeTIIILfecKafl nporpecclllfl 

ApucjJMemu'tlecKoii npozpeccueii HasLmaroT TaKyro 'LHCJionyro noc

JieaonaTCJibHOCTb, Ka/K!J:blll CJICJJ:YIOIIIHH LIJICH KOTOpOll OTJIHLiaCTC5! OT 

rrpet(IIICCTBYIOIIICfO LIJICHa Ha O!J:HO H TO/Ke LIHCJIO d. LIHCJIO d Ha3hiBa

IOT pa3HOCTbiO apH<pMCTHLICCKOH nporpeCCHH. 

0Tl\1CTHM, LITO CCJIH d > 0, TO apncpMCTI1L!CCKa5! rrporpeCCH5! 5!BJI5!

eTOl nospaCTamurdi rrocJie,nonaTeJibHOCTbiO, ecJirr d < 0, TO - y6Lma

Iow.ei1 llOCJICJJ:OBaTC.TibHOCTbiO. 

EcJin a1 - nepnbrii: LIJieH aporpeccMM, d- pasHOCTh nporpeccrm, To 

cnpaBC!J:JIMBhl C.TieJJ:YIOIIIMC cpopMyJihi: 

an= a!+ d ( n -1) - cpopl\'IYJia n-ro LIJieHa; 

a +a 2a1 + d ( n -1) sn =Tn H sn = 2 n - cpopMyJihl CYMMbi n rrepBbiX 

'fJienon; 

an =1(an-1 +an+!) - CBOHCTBO n-ro LIJieHa. 

15.2. feoMeTplllt.tecKafl nporpeccl/lfl 

leO.MempwteCKOU npozpeccueii HR3LIBaiOT TaKyiO LIIICJIOBYIO llOCJie

t(OBaTCJihHOCTb, Ka/K!J:blll 'IJICH KOTOpOH, Ha'fHHa5! CO BTOporo, paBCH 

rrpeJJ:IIICCTBYIOW,eMy 'fJICHy, YMHOJKCHHOMY na Ot(HO I1 TO /KC LIHCJIO q. 
LfiiCJIO q Ha3biBRIOT 3HaMeHaTCJICM fCOMCTpHLICCKOH rrporpeCCHH. 

EcJirr b1 - nepnbiH 'fJICH nporpeccnii ( b1 :;t 0) , q - sHaMeHaTeJih 

rrporpeCCI1H ( q :;t 1), TO crrpaBCt(JIIIBhl CJICJJ:YIOIIIHC cpopMyJihi: 

bn = b1qn-! - cpopMyJia n-ro LIJieHa; 

b - I b b - cnono CTBO r -ro 'fJieHa. n- \/ n-f n+l ' 
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Ecmi lql < 1, TO IIMeeM 6ecKoneqnyiO y6biBaiOII1YIO reoMeTpiiqec

KYIO nporpeCCHIO, CYMMY KOTOpOH HaXO,Z:(5IT llO cpopMyJie 5 = -
1 

bl . 
-q 

TeeT .QJUJ npoaepKIII TeopeTIIJI.feCKIIIX 3HaHIIIII1 

YlwJICume ece npaewzbJ-Lbte eapuaJ-LmbL omeemoe (1-2): 

1. Apn¢MeTII'!ecKoii nporpeccHeii 5!BJI5!eTc5!: 

1) 'IHCJIOBa5! llOCJiel(OBaTeJibHOCTb, KCDKJ(biH CJieJJ:yiOill,IIH ~IJieH KOTO

poii OTJIII'laeTC5! OT npel(JlleCTBYIOill,ero 'IJieHa Ha OJ(HO II TO)Ke 'IHCJIO; 

2) 'IHCJIOBa5! llOCJiel(OBaTeJibHOCTb, Ka)KJ(biH CJiel(yiOill,IIH '!JieH KO

TOpOH 6oJibllle npeJJ:IlleCTBYIOill,ero 'IJiena na 3; 
3) 'IIICJIOBa5! llOCJiel(OBaTeJihHOCTb, Ka)KJ(biH CJiel(yiOill,IIH qJieH KO

TOpOH MeHbllle npel(JlleCTBYIOill,ero ~IJieHa Ha OJ(HO II TO)Ke 'IIICJIO 5; 
4) 'IIICJIOBa5! llOCJiel(OBaTeJibHOCTb, Ka)KJ(biH CJiel(yiOill,IIH lJJieH KO

TOpOH OTJIII'laeTC5! OT npel(IlleCTBYIOill,ero lJJieria; 

5) 'IHCJIOBa5! llOCJiel(OBaTeJibHOCTb, Ka)J(J(biH CJiel(yiOill,HH 'IJieH KO

Topoii 6oJihllle npeJJ:IllecTBYIOill,ero 'IJieHa. 

2. feoMeTpii'IeCKOH nporpeCCHeH 5!BJI5!eTC5!: 

1) 'IHCJIOBa5! llOCJiel(OBaTeJibHOCTb, Ka)KJ(biH lJJieH KOTOpOH, Ha'IH

Ha5! CO BTOporo, paBeH npel(UieCTBYIOill,eMy ~IJieny, YMHO)J(eHHOMY Ha 

'IIICJIO 1; 
2) 'IHCJIOBa5! llOCJiel(OBaTeJihHOCTb, Ka)J(J(biH lJJieH KOTOpOH, Ha'!H

Ha5! CO BTOporo, paBeH rrpel(UieCTBYIOill,eMy qJieHy, yBeJIH'!eHHOMY Ha 

OJ(HO H TO )J(e 'IHCJIO; 

3) 'IIICJIOBa5! IIOCJiel(OBaTeJibHOCTb, Ka)KJ(biH 'IJieH KOTOpOH, Ha'!H

Ha5! CO BTOporo, paBeH rrpel(JlleCTBYIOill,eMy qJieny, yMeHbiiieHHOMY na 

OJ(HO H TO )J(e 'IHCJIO; 

4) 'IIICJIOBa5! llOCJiel(OBaTeJibHOCTb, Ka)KJ(biH lJJieH KOTOpOH, Ha'III

Ha5! co BToporo, paBeH rrpeJJ:IlleCTBYIOill,eMy qJieny, yMno)J(eHHOMy na 

OJ(HO II TO )J(e 'IIICJIO; 

5) 'IIICJIOBa5! llOCJiel(OBaTeJibHOCTb, qJieHbi KOTOpOH 6eCKOHelJHO 

y6hmaiOT. 

Ycmauoeume coomeemcmeue (3 -4 ): 

3. ApH¢MeTII'lecKa5! rrporpeccu5!: 

HA3BAHI1E 

1) cyMMa n nepBbiX qJienoa; 

<l>OPMYJIA 

) 5
- 2a1 +d(n-1) . a - n, 

2 
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3) CYMMa WITH rrepBbiX '-IJieHOB; 

4) CBOHCTBO IUITOfO 'IJieHa. 

4. feoMeTpHCJeCKa5I rrporpeccme 

HA3BAHI1E 

1) cyMMa n rrepBbiX l.JJieHOB; 

2) n-biH qJieH; 

3) cyMMa IUITH nepBbiX '-IJieHOB; 

4) CBOHCTBO IUITOfO qJieHa; 

5) CYMMa 6eCKOHeqHOH 
y6biBaiOIIIeH rrporpeCCHII. 

OmBemot 
I-loMep sa)'(aHJUJ 1 2 

) S 
= 2a1 +d(n-1). 

B n 2 ' 

) S 
_ 5a1 + 5an . 

r s- 2 ' 

) _a4+a6. 
1'!: as ---2-' 

e) an =a1 +d(n-1). 

<DOPMYJIA 

b b n-1 
a) n = lq ; 

3 4 

BapHaHT rrpaBIIJibHoro 1,2,3 4 
1 - a, 2 - e, 3 - r, 1 - *• 2 - a, 3 - r, 

OTBeTa 4-1'( 4- B, 5- )'( 

np111Mepb1 
TipuMep 1. CyMMa ceMHap:IJaTH rrepBbiX qJieHoB apuq)MeTII'-IeCKOH 

rrporpeccHII paBHa 136. Hal'rp:nTe p:eB5ITbiH qJieH STOH nporpecciiii. 
Peweuue. 3amnneM cyMMy 17 rrepBbiX qJieHoB rrporpeccun: 

517 
= 2a1 + d ( 17-1) 17 . 

2 
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TaKKaK s17 =136,To 136= 2at~16d 17 ,oTKyp:a 136=(a1+8d)·17 

I1 a1 +8d =8. DoCKOJibKY ag =a1 +8d, TO ag =8. 

Omeem:8. 

TipnMep 2. ApH¢MeTHqecKaJI nporpeccH5l cop:epJKHT 25 qJienon. 
nepnbiM qJien nporpeCCHH panen 429, pa3HOCTb ee panna -22. CKOJib
KO qJienon :'nOM nporpeCCHH nyJKHO n35lTb, qT06bi HX cyMMa 6biJia pan
na 3069? 

PeweHue. 3amnneM ¢opMyJiy cyMMbi n nepnbiX qJienon apH¢MeTH-

u 2a +d(n-1) 
qecKOH nporpeCCHH sn = 1 2 n. CorJiacno ycJIOBIUO 3ap:aqH 

a1 = 429, d = -22, sn = 3069. Torp:a qHCJIO qJieHOB nporpeCCHII na:i1:p:eM, 

2·42S-22(n-1) 
peiiiaJI ypannenne 

2 
n = 3069, ( 429-11n+ 11 )n = 3069, 

11n2 -440n+3069=0, n2
- 40n + 279 = 0, OTKyp:a n1 = 9, n2 = 31. noc

KOJibKY nporpecCim cop:epJKHT 25 qJienon, TO n = 9. 

Omeem:9. 

fipHMep 3 . .llnap:r~aTb IT5lTb qHCeJI, nepnoe II3 KOTOpbiX paBHO ep:H
HHQe, a KaJKp:oe cJiep:yiOu~ee na 0,5 6oJibiiie npep:brp:y~ero, B nop5Ip:Ke 
no3pacTamm pacnoJioJKei-Ibi n p:nyx Ta6JIHQax. CyMMa qHceJI nepno:i1: 
Ta6JIHQbi panna 7. CKoJibKO qnceJI cop:epJKnTc5l no BTopo:i1: Ta6JIHQe? 

Pewe1-1ue. CorJiacno ycJionmo 3ap:aqn 3annmeM: a1 = 1, d = 0,5. 
EcJin B nepno:i1: Ta6JinQe n quceJI, TO s n = 7 . Dop:cTaBJI5l5l 3Haqe-
HII5l a1 =1,d =0,5 I1 Sn =7 B Q_lopMyJiy CYMMbl n nepBbiX qJieHOB 

nporpeccHn S =2a1+d(n-1)n 2+0,5(n-1)n=7 n 
2 

, IIOJiyquM: 
2 

, 

( 2 +~n-~)n = 14, ( 4+n-1)n = 28, n2 
+3n-28 =O,oTKyp:a n1= -7, n2= 4. 

DOCKOJibKY n1 =-7 - ITOCTOpOIIHHH KOpeHb ypaBHeHU5l, TO n=4 
H, cJiep:onaTeJibHO, B nepnon Ta6JIHQe 4 qHciia. TaK KaK HMeeTc5l 25 
qnceJI, TO BTOpaJI Ta6JIHQa Cop:epJKHT 21 qiJCJIO. 

Omeem: 21. 

TipnMep 4. Tipn p:eJienn:n Tpnnap:QaToro qJiena apn¢MeTHqecKon 
nporpeccnn na TpeTHM qJieH B qacTHOM noJiyqaeTc5l 3, a npn p:eJienuu 
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BOCCMHaJJ.IJ,aTOfO '-!JICHa Ha CCJJ.hMOH '-IJICH B '-IaCTHOM TIOJiy'-IaeTCH 2 H B 
ocTaTKe 8. Onpej!eJIHTe BTopoti ~IJieH nporpeccHH. 

Pewe11ue. CorJiacHo ycJIOBHIO 3aJJ.a'-III 3amuneM CIICTeMy ypaBne-

{

a13 =3 
0 a3 ' · {a13 =3a3, 

HHM ¢::} . 

ats=2+J:L; ats=2a7+8. 
~ a7 

llpHMCHHH cpopMyJiy a11 =a1+d(n-1), TIOJIY'-IHM a3 =a1+2d, 

a7 =a1+6d, a13 =a1+12d H a18 =a1+17d. 

CMcTeMa ypaBHCHMH npnMeT BHjl: 

{a1 + 12d = 3( a1 + 2d), {a1 =3d, { a1 =3d, {a1 = 12, 
a1+17d=2(a1+6d)+8; a1=5d-8; 3d=5d-8; d=4. 

Haf.'rjleM BTopoti '-IJien nporpeccnu: a2 = a1 +d = 12+4 = 16. 

OmBem: 16. 

llpHMep 5. B apMcj:>MeTM'-IecKoti nporpeccun 10 '-IJieHOB. CyMMa 

'-IJICHOB c 'IeTHhiMH HOMepaMH paBHa A, a cyMMa '-IJienoB c HeY:eTHhiMM 
HOMepaMn paBHa B. qeMy paBHa pa3HOCTh ::noti nporpeccnn? 

Peweuue. PaccMoTpHM crJienhr nporpeccHn c Y:CTHhiMH HOMepa-

. C r~-. S - a1 +an MH. a2, a4, a6, a8, a10 . orJiacno 't'opMyJie 11 - -
2
-n , noJiy'-IHM 

az+ato 5- -0 A 3 - d d 
2 

· -A, a2 +a10 - ,4 . HaH, '-ITO a2 -a1+ H a10 =a1+9 , 

3anniiieM 2a1 + 1 Od = 0, 4A , a1 + Sd == 0, 2A . 

PaccMoTpnM '-IJICHhi nporpeccnn c ne'-IeTHhiMH HOMepaMH: a1 , a3 , 

a5, ~' a9 • BhiTIOJIHHH ananorli'-IHhie JJ.ei1cTBliR, noJiy'-IHM a1 ~ ag · 5=B, 

a1 +a9 =0,4B, 2a1 +8d =0,4B, a1 +4d =0,2B. 

Bhi'-IliTaH H3 ypaBneHnR a1 + 5d = 0, 2A ypaBneHne a1 + 4d = 0, 2B , 

nai1JJ.eM pa3HOCTh rrporpeccnn: d = 0, 2 (A-B) . 

OmBem: 0,2(A-B). 

TipnMep 6. HailJJ.nTe cyMMY BCex qeTHhiX HaTypaJibHhiX j!BY3Ha'-I

HhiX '-IHCCJI, KOTOpbiC rrpn ;'I:CJICHlili Ha 13 JJ.aiOT B OCTaTKe 5. 
Pewntue. Hai1JJ.eM HanMeHhiiiee '-IeTnoe HaTypanbHoe JJ.BY3Ha'-Inoe 

LIHCJIO, KOTOpoe npli JJ.CJICHHH Ha 13 ;']:aeT B OCTaTKe 5: 13+5 = 18. 
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Ha:i1,TJ,eM Han6oJihlllee qeTHoe ABY3HaqHoe naTypaJihHoe qncJio, Ko
Topoe npH ,TJ,CJICHMH Ha 13 ,TJ,aeT B OCTaTKe 50 tJ:JI5I 9TOfO pa3,TJ,CJIMM 99 Ha 
130 ITocKOJihKY 99 = 7 °13+8, TO 7 °13+5 = 96 0 

QqeBM,TJ,HO, qTO MHOJKCCTBO paccMaTpHBaCMhiX qnceJI o6pa3yeT 
apn¢MeTnqecKyiO nporpeccniO, y KOTopoi1 a1 = 18, d = 36 n an= 96 0 
Hai1,TJ,eM qncJio qJieHoB 9TOH nporpeccnno CorJiaCHO ¢opMyJie 
an =a1 +d(n-1) noJiyqnM 96=18+26o(n-1) ,OTKy,TJ,a 26o(n-1) =78, 

n-1=3 II n=40 
a1 +ar. 18+96 B TaKOM cJiyqae 54 =2°4, 54 =--

2
- 04=228 0 

Omeem: 2280 

IIpnMep 70 Ha:i1,TJ,nTe 3HaMeHaTeJih reoMeTpnqecKo:tr rrporpeccnn, 
qJieHbi KOTOpOH nooqepe,TJ,HO MeH5IIOT 3IIaK, eCJIII CYMMa rrepBbiX IllCC
TH qJieHOB paBHa 504 I1 b1 + b4 = 24 o 

PeweHueo YcJionmo 3a,TJ,aqH cooTBeTCTByeT cncTeMa ypaBHeHHH 

{
56 = 504, IT .+, b

1 
+ b

4 
= 240 pnMeH5UI ¢opMyJiy cyMMhi n rrepBhiX qJieHoB n '±'op-

MYJIY n-ro qJieHa reoMeTpnqecKoii: nporpeccnH, 3annllleM: 

Pa3,TJ,CJII1M nepBoe ypanHeHne cHcTeMhi nanTopoe n noJiyqnM: 

b1(1-q3)(1+q3) = 504 1+q+q2=21l+q-20=0, 
(1-q)b1(1+q3

) 24' ' 

OTKy,TJ,a q1 = 4, q2 =-50 
Ha:i1,TJ,eM rrepBhtH qJien nporpeccnn, no,TJ,cTaBJI5IH 3HaqennH q B 

ypaBHCHIIC b1 ( 1 + q3
) = 24 : 

4 b 24 
CCJIH q = , TO l = 

65 
; 

6 CCJIH q = -5 , TO b1 = -
31 

o 

TaK r<aK corJiacno ycJIOBMIO 3a,TJ,aqn qJieHhi 3a,TJ,aHHOH reoMeTpw.Iec
Koi1 nporpeccHII nooqepe,TJ,HO MenmoT 3HaK, TO 3HaMeHaTeJih nporpec
cnn P!lBen -50 

Omeem: -50 
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IIpnMep 8. CyMMa 6ecKone~moi1: y6bmaromei1: reoMeTpwrecKoi1: 

nporpeccnH paBHa 16, a cyMMa KBa.n:paToB 'IJieHOB aTm1 JKe nporpec

CHH paBHa 1536. Hm':l:.n:nTe '-ICTBepTbiH '-IJieH nporpeccnH. 

PeweHue. PaccMoTpHM 6ecKOHC'-IHYIO y6hmaromyro reoMeTpn'Iec

KYIO nporpecorro c nepBbiM '-IJICHOM b1 II 3HaMeHaTeJieM q : 

bl, blq, btl, btq3
, ... 

b 
CorJiacHo ¢opMyJie S = -

1 
1 3anniiieM: 

-q 

1
b1 =16, bl =16·(1-q). 
-q 

PaccMoTpHM 6ecKOHC'IHYIO y6hmaiOrl(yiO reoMeTpH'IecKyro npo-

b2 b2 2 b2 4 b2 6 b2 rpeCCHIO l, 1 q , 1 q , l q , ... C nepBbiM ~IJICHOM 1 II 3riaMCHaTC·· 

b 
JieM q2

. CorJiacHo ¢opMyJie S = -
1 

1 3anmnervr: 
-q 

b[2=1536, b[=1536·(1-l). 
1-q 

3Ha5I, '-ITO b1 = 16 · ( 1-q) , DOJiy'mM: 

162 (1-q)2 =1536(1-q)(1+q), 1-q=6(1+q), 7q=-5, q=-~-

Tor.n:a b =16·(1+~)=16- 12 = 192 
1 7 7 7 . 

Hai1:.n:eM 'ICTBepThiH '-IJieH aToi1: nporpecnnr no ¢opMyJie b4 = b1 · q
3

. 

192 ( 5)
3 

24000 
floJiy'InM b4 =7· -7 =- 2401 . 

24 000 Omeem:-
2 401 

. 

IIpnMep 9. Hai1.n:HTe a3, ecJin a= ~m~n~m~n.Jm£ 
PeweHue. flpHMCHHR nocJienoBaTeJihHO ¢opMyJibi 2.9, 2.15, 2.3 

1 1 1 1 1 

(eM. n. 2.2), noJiy'-IHM: a= m2 ·n4 ·mB ·n16 ·m32 · ... , 
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PaccMoTpnM noKa3aTeJIH cTeneHeli: 

1) !+i+~2+... - cyMMa 6ecKOIIe'lHO y6hmaroiiJ,e:i1: reoMeT

PH'lecKoli nporpeccHH, y KOTopo:i1: b1 = 1 H q = 1. Tor.n:a S = .J!L , 
1 2 4 1-q 
2 1 4 1 S=-1 =2·3=3; 

1--
4 

2) ± + /6 + 6
1
4 + ··· - cyMMa 6eCKOHe'lHO y6hiBaiOIIJ,eH reoMeTpH'leC-

1 
Koi1 nporpeccrrn, y KoToporl b1 = ± H q = ±. Tor.n:a s = 4 = 1.. i = 1 

2 1 

1-1 4 3 3 
4 

Ha:H.n:eM 3Ha<JeuHe a: a= m3 · n3, OTKy.n:a a3 = m2n . 
· 3a.MemUM, 'ITO a3 MOJKHO HaihH rma'le. Bo3ae.n:eM o6e 'lacTH Hcxo.n:

Horo paBeHCTBa .ll:B3JK.ll:bl D KBa,n:paT: 

a' = ( ~ m~ n~ m-fn.Jm£ J , a2 = m~ n~m-fn.Jm£-, 
a4 =m2nJma~~. 

YllHTbiBM, '"!TO a=~rn~n~m~n.Jm£ , rroJiy'lnM: 

a4 = m2na , OTKy.n:a a3 = m2n . 

Omeem: a3 = m2n . 

llpnMep 10. Ha:H.n:nTe cyMMY Kopneil ypaBHeHH5l. x-1 +x+ 

+x2 + ... +xn + ... =3,5, ecmi lxl < 1. 
Peweuue. Ilpn:6aBJI515I K o6eHM 'laCT5l.M ypamreHH5I 'IHCJIO 1, 3anH-

1 1 2 3 n 9 
IUeM: x+ +x+x +x + ... +x + ... =2· 

ITocKOJihKY B JieBoli qacTH ypaBneHH5l. 3anHcaHa cyMMa 6ecKo
He'lHO:i1: y6biBaiOIIJ,eH reoMeTpHlJeCKOH nporpeCCIIH C nepBbiM 'lJieHOM 

b1 =..!. II 3HaMeHaTeJieM q = x, TO corJiacHo ¢opMyJie S = 
1 
b1 noJiy-

x . -q 
1191 9 2 1 2 'IHM: -·-

1
_ =-

2
, --2 =-

2
, 9x -9x+2=0, OTKy,n:a Xt=-

3
, x 2 =-

3
. 

X X X-X 
TaK KaK o6a KOpH5l. y.n:oBJieTBopmoT ycJIOBHIO lxl < 1 , TO uaH:.n:eM nx 

. 1 2 cyMMy. 3+3=1. 

Omeem: 1. 
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3aAa"tlll AflSl caMocTos:.TenbHoro peweHIIISl 

1. BocLMOH qJieH apn¢MeTnqecKoJ:i rrporpeccnn paneH 2, a ee 
o,n;ImHa,zu.{aTLIH qJieH paneH 11. HaJ:i):uue cyMMY 15 rrepnLix qJieHon 
::noJ:i rrporpeccrm. 

2. CyMMa ce,li.LMoro n o,li.HHHa,ll.r:{aToro qJieHon apH¢MeTwrecKoH 
rrporpeccHn panHa 10, a cyMMa mnoro n ,ll.eCJnoro -cmeHOB panHa 1. 
CKOJILKO qJieHOB STOll rrporpeccnn Heo6xo,ll.nMo CJIOJKMTL, -cno6bi n 
pe3yJILTaTe rronyqiiTL -cmcno 190? 

3. 2l,en5ITLIH qJieH apn<PMeTnqecKoH rrporpeccnn n 4 pa3a 6oJILIIIe 
rneCToro ee qJieHa, a nx cyMMa panaa 20. HaH,li.HTf' cyMMY lieB5ITH rrep
BLIX qJieHOB <.lTOH rrporpeCCHM. 

4. llepnLIH qJien apn¢MenrqecKOH rrporpeccnn panen 800, a KaJK
,li.LIH cJie,ll.yiOII{HH ee qJien Ha 25 MeHLrne rrpe,li.LI,ll.yll{ero. CKOJILKO -cme
HOB rrporpeCClUf Heo6XO,li.HMO CJIOJKMTh, qT06LI MX CyMMa 6LIJia pan.Ha 
5700, ecJIH rrporpeccn5f co,ll.epiKHT He 6oJiee II5ITHa,li.I:{anr qneHoB? 

5. BnyTpenmre yrJILI BLITIYKJioro ,ll.eB5ITMYfOJILHHKa o6pa3yiOT 
apn¢MeTnqecKyiO rrporpeccniO c pa3nocTLro so. Orrpe,ll.eJIBTe aa
HMeHLrnnJ:i yroJI 3TOfO MHOroyroJILHIIKa. 

6. llpii ,ll.eJieHim ,ll.eBHToro qJiena apii¢MeTJiqecKoJ:i rrporpecciin na 
BTopoJ:i qJien n qacnroM noJiyqaeTc5f 5, a npn ,ll.eJieHIIH Tpi1Ha,li.I:{aToro 
qJleHa na rnecToH qJien n qacTHOM noJiy-craeTC5f 2 11 n ocTaTKe 5. Ha}I
,li.MTe BTopoJ:i qJien sTot'r nporpeccMH. 

7. llpoH3Be,ll.er-me TpeTLero H rneCToro qJienoB apH¢MeTnqecKoH 
nporpecciiH panna 406. llpn ,ll.eJieHIIH ,ll.en5IToro qJreHa 3TOH nporpec
CIIH Ha ee qeTBepTLIH qJieH B qacTIIOM IIOJIY'IaeTC5f 2, a B OCTaTKe 6. 
HaH,li.IITe TpeTnH qJien nporpeccnH. 

8. CyMMa TpeTbero 11 ,ll.eB5IToro qJienon apii¢MeTnqecKoJ:i nporpec
CHB pamra 8. HaJ:i,li.HTe yTpoennyro cyMMY 11 nepnLrx qJienon STOH 
nporpecciii1. 

9. HaTypanLHLre qifcna o6pa3yroT apH<pMen1qecKyiO rrporpeccHIO. 
ilpOH3Be,ll.eHH5f Tpex H qeTbrpex ee nepnLIX qJieHOn panHhi COOTneTC
TBeHUO 6 n 24. HaJ:i,ll.nTe cpe,li.Hee apn¢MeTnqecKoe -creTLrpex rrepnLrx 
qJienon 3TOH nporpeccnn. 

10. Pa3HOCTb apn¢MeTMqecKoJ:i rrporpeccnn panna 3. CyMMa qJie
HOB, CTO.Hll{HX Ha qeTHhiX MeCTaX, panna 50, a cyMMa 1.IJieHOn, CT05fll:{HX 
na neqeniLIX MeCTax, panna 35. Orrpe,ll.eJIHTe, CKOJILKO qJienon co,ll.ep
JKHT nporpeccii5f. 

11. HaJ:i,li.IITe cyMMY ncex IIOJIOJKIITeJILHLrx qeTHLIX ,li.By3naqnLrx 
quceJI, KOTOpLie IIpii ,ll.eJieHHH Ha 3 ,ll.aiOT OCTaTOK 0. 

12. l-IaH,li.HTe CYMMY BCeX Tpex3naqHhiX HaTypaJibHhiX qHceJI, KOTO
pLre ,ll.eJI5ITC5I na 14. 
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13. qeTbrpe 'UICJia o6pa3yiOT reOMeTpH'IeCKYIO nporpeCCHIO, y KO
TOpOM CYMMa Kpai:J.HHX qJieHOB paBIIa -49, a CyMMa cpe,l(HHX ee 'IJieHOB 
paBHa 14. Hai1,l(HTe 3HaMeHaTeJih ::noi1 nporpeccnn. 

14. qeThipe 'IHCJia o6pa3yiOT reoMeTpnqecKyro nporpeccmo, y Ko
Topoi1 nepBhii:J. 'IJieH 6oJihiiie BToporo Ha 35, a TpeTHM 6oJihrne 'IeTBep
Toro na 560. Hai:J.,l(HTe cyMMY ::nail: nporpeccHH. 

15. feoMeTpnqecKa5I nporpeccHR co,l(ep:>KHT rnecTh qJieHoB. ITep
BhiH II BTOpOM ee qJieHhi COOTBeTCTBeHHO paBHbi 3 H 12. Hai:J.,l(HTe IIOC
Jie,l(HHM 'IJieH 3TOM nporpeCCF!H. 

16. YTpoeHHa5I cyMMa 'IJieHOB 6ecKOHe'"IHO y6hmaiOUiei1 reoMeTpH
qecKol'r nporpeccnH paBHa 27, a y,l(BoeHHa5I cyMMa KBa,l(paToB ee '"me
HOB paBira 81. Hail:,l(HTe BTopoi1 'IJieH nporpeccnn. 

17. Hai1,l(HTe cyMMY 6ecKoiie'IHOM reoMeTpnqecKoi1 rrporpeccnn, 
y KOTOpo}i nepBhiM 'IJieH paBeH 6, a CYMMa Tpex ee nepBhiX 'IJieHOB 

paBHa 26 . 
3 

18. CyMMa Tpex nepBhiX 'IJieHoB B03pacTaiOUiei1 apii<pMeTn'!ecKoi1 

nporpecc:nH paBHa 15. Ecmi oT rrepBbiX ,l(Byx qJienoB aTOM nporpecnm 

OTH5ITh IIO 1, a K TpeTheMy npn6aBF!Th 1, TO IIOJiy'IeHHhie TpH 'IF!CJia CO

CTaB5IT reoMeTpwrecKyro nporpeccmo. Hai1,l(HTe cyMMY c '"IeTBepToro 
110 ,l(eC5IThii:J. '"IJieH apHcpMeTWieCKOH rrporpecCHH. 

19. Hai1,l(IITe uaH6oJihrnee npon3Be,l(enne 'IeTbrpex 'IHCeJI, H3 KO
TOphrx nepBhie Tpll cocTaBJIRIOT reoMeTpnqecKyro nporpeccnro, a noc

Jie,l(HHe TPH - apncpMeTH'IecKyro rrporpeccrno. CyMMa Kpai:J.Hnx qnceJI 
paBHa 14, a cyMMa cpe,l(HHX -12. 

PernnTe ypaBneHHR (20-22): 

20. 12x+6x2 -6x3 +6x4 -6x5 + ... =7) r,l(e lxJ<1. 
21. 1, 5 + 3, 5 + 5, 5 + ... + 0, 5x = 68 . 

1 x-3 x-2 x-1 
22. 3x + ... +3x+3x+ 3x =1, r,l(e XE N. 

23. Hai:J.,l(IITe r~eJioe noJIO:>KHTCJibHOe n II3 ypaBnennR 

(6+12+18+ ... +(6n-6))+(8+11 +14+ ... +(8+3n )) = 274. 

24. Bbi'IHCJIHTe 1+32+52+ ... +1992-22-42--62- ... -2002 . 

25. Bbr'IHCJIHTe (2+0,5)2+(4+0,25)2+ ... +(25+0,55)
2

. 

26. Hai:J.,a:nTe 1 +T1 +T2 + ... +Tn + ... , ecJIH nE N. 
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OmBembt: 1. 30. 2. 20. 3. 0. 4. 8. 5. 120°. 6. 7. 7. 14. 8. 132. 9. 2,5. 
2 10. 10. 11. 810. 12. 35392. 13. -2 HJIH -0,5. 14. -357 HJIH -9913. 

15. 3072. 16. 2. 17. 9. 18. 105. 19. 768. 20. X 1 =~;.-r2 =-~. 21. 31. 

- (45 -1)(46
+1) 

22. x-7. 23. 7. 24.-20100.25. 10+ 5 . 26. 2. 
3·4 

KoHTponbHbiLII TeeT 

N!! 3a}J;aHJUI BapnaHThi OTBeToB 

1) 18; 
EcJIII cyMMa 'IeTBepToro If rnecToro 2) 15; 

1 'IJieHOB apHcpMenrqecKOH rrporpeccim 3) 10; 
paBHa 20, TO ee IIHTbiH 'IJieH paBeH 4) 14; 

5) 5. 

EcJIH rrpOH3Be.neHHe ~ecHToro H ~BeHa~-
1) 21; 
2) 11; 

2 
IJ;aTOfO IIOJIO)KIITeJibHbiX 'IJieHOB reoMeT- 3) 60,5; 
pH'IeCKOH rrporpeCCHH paBHO 121, TO ee 4) 36; 
O~HHHa~IJ;aTbiH 'IJieH paBeH 5) 41. 

EcJIH cyMMa n nepBbiX ':lJieHOB apHcpMeTH- 1) 22; 2) 13; 

3 
'IeCKOH rrporpeccuu Bhrpa)KaeTCH cpopMy- 3) 12; 4) 1; 

JIOH sn =5n2 -4n, TO TpeTHH 'IJieH 3TOH 5) 21. 

nporpeccm1 paBeH 

Ec;m 6ecKOHe'IHOH y6biBaiOIIIe:i1 
1) 0,5; 

cyMMa 2) 0,25; 

4 
rebMeTpH'!eCKOH nporpeCCHII paBHa 2, . a 3) -0,3; 
'!eTBepTbiH ee 'IJieH paBeH 0,125, TO 3HaMe- 4) 0,125; 
HaTeJih rrporpeccHH paBeH 5) -0,01. 

EcJIH ':leTbrpe 'IHCJia cocTaBJIHIOT reoMeT- 1) 12; 
pH'IeCKYIO nporpeCCliiO, B KOTOpOH cyMMa 2) 18; 

5 Kpa:i1Hnx 'IJieHOB paBHa 35, a cyMMa cpe.n- 3) 7; 
HHX ':lJieHOB paBHa 30, TO MeHbiiiiiH 'IJieH 4) 8; 
::noli rrporpeccm1 paBeH 5) 5. 

228 

Яг
уб
ов

.Р
Ф



N!! 3a)J;aHHH BapnaHThlOTBCTOB 

EcJin cyMMa c runoro no BOCbMOH qJieH 1) 1; 2) 3; 

6 
apwpMenr'lecKo:H nporpecCim paBHa 48, a 3) 2; 4) 2,1; 
pa3HOCTb nporpeccnn paBHa 2, TO ee nep- 5) -2. 
BbiH 'IJieH paBeH 

EcJin cyMMa 'leTbrpex 'lnceJI, cocTaBmno- 1) 10; 
mnx reoMeTpnqecKyro nporpeccnro, paBHa 2) 25; 

7 -40, a cyMMa HX KBa)J;paTOB paBHa 3280, 3) 30; 
TO cpe)J;Hee apuqJMeTnqecKoe 3THX qnceJI 4) -10; 
paBHO 5) -40. 
EcJIH 1111¢pb1 Tpex3HaqHoro qncJia o6pa3y- 1) 12; 
roT reoMeTpHqecKyio nporpeccHIO, a 1111¢- 2) 13; 

8 pbi 'IIICJia MeHhrne ,uaHHoro Ha 400 - ap11¢- 3) 10; 
MeTuqecKyro, TO cyMMa 1111¢p ::noro qncJia 4) 9; 
paBHa 5) 15. 

1) 12; 

EcJIH qucJia 51+b +51-b , 0,5a, 5zb +5-zb 2) 10; 
9 o6pa3yroT apn¢MeTuqecKyro nporpeccnro, 3) 11; 

TO HanMeHbrnee 11eJioe 3HaqeHne a paBHO 4) 14; 
5) 13. 

. EcJiu qucJia a, b, c o6pa3yiOT reoMeTpH-
1) 4; 
2) 0,25; 

10 qecKyro nporpeccmo, a qncJia a+b, h+c, 3) 0,5; 
a+c - apn¢MeTw-IecKyro, TO 3HaMeHaTeJib 4) -2; 
reoMeTpnqecKo:H nporpeccHH paBeH 5) 2. 

EcJIH cyMMbi nepBbiX m 11 n 'lJieHOB :1pn¢- 1) -1; 2) 2; 
11 MeTHqecKoi1 nporpeccnH paBHbi, TO 3Haqe- 3) 0; 4) 38; 

HHe Srn+n paBHO 5) 100. 

ECJIH cyMMa qeThrpex nepBbiX qJieHOB 1) 100; 
reoMeTpHqecKo:H nporpeccnn paBHa 100, 2) 1000; 

12 a cyMMa o6paTHbiX K HHM BeJIH'IIIH paBHa 3) 900; 
10, TO npOH3Be)J;eHHe 3THX qJieHOB npo- 4) 20; 
rpeccrm: paBHO 5) 250. 

Hali:)J;HTe npoH3Be,uenHe KOpHei1 (HJIH KO-
1) 15; 
2) 0; 

13 peHb, eCJIH OH ei'J,HHCTBeHHbiH) ypaBHeHIUI 3) 7; 
x-1 + x-2 + x-3 + ... +1.= 7 4) 35; 

X X X X 5) 14. 
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N'l 3a,ZJ;aHHH BapnaHThlOTBeTOB 

1 . 1 1 9 7 

14 
3naqenne CYMMbl 1-2+ 2·3 + ... + 7·8 

1) 7 ; 2) 8 ; 3) 8 ; 
8 17 

paBHO 4) 7; S) 15. 

OmBembt 
HoMep 3a,[(aHIUI 1 2 3 4 5 6 7 

HoMep rrpaBHJihHoro 
3 2 5 1 4 1 4 

OTBeTa 

HoMep 3MaHHJI 8 9 10 11 12 13 14 
HoMep rrpaBHJihHoro 

2 1 4 3 1 1 3 
OTBeTa 
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