Cio>keTbl U NPOEKTbI

2. JoKasKuTe, 4TO CyMMa PsAfa C OOIIUM YJEHOM a, = %: 1+ % + % +... He
cytmiecTByeT («paBHa OecKOHEUHOCTU»). s BTOTO:

1) moka'KuTe, UTO KOHEUHasA cyMMa Apobeil ¢ HoMepamMu OT 20=141 no 27,

T. €. CyMMa +.. .+2ln 6OoJIbIIIEe TIOJIOBUHBI (MOACKA3Ka:

on—141 2an-1,49
3aMeHHUTe KaXAYI0 U3 9TUX JIPOGEI/I Ha IIOCJIEAHIOI0, KOTOpad ABJIAETCA

cpeiu HUX CaMoO¥l MaJIeHBbKOI);

2) moka)kuTe, UTO YACTUUHASA CyMMa psAma ¢ Homepom 2", T. e. Son, OOJIBIIE,
yem 1+ Z;

3) cmeiaiiTe BBIBOJ, UTO YACTHUUYHBIE CYMMBI CTAHOBATCS OOJbIIIE JIOO0TO
Hamepel 3aJaHHOTO YKCJIA.

3. Brrumcisure cymmy:

2,4, 8 ) 2
1) 1—|—§+§—|—§+..., 5) 1_(\/2_13)4_(\/5_1) _
2)%+1+%+%+...; -(V2-1)"+..;

1,1 1 ) 6 1+2+1+22+1+23+_._.
31 sti-gt ) P I s
41+ L 1 .
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Cioxer 1. U3 opgHoW apudmeTHHECKOHW MpOrpeccuu
CTPOUM HOBbI€ A

Hana apudmeTwyecKas Iporpeccus ai,dg,... € PasHOCTBIO do. Bymyr gm
apuMeTUYEeCKUMU MPOTI'PEeCCUAMU CJIefylolue IociiemoBarenbHoctu? Ecuau
OTBET IIOJIOJKUTEJIeH, HaliluTe Pas3HOCTb HOBOU mporpeccuu (1-9):

1) ay,as,as,...;

2) as,as,as,ai,..-;

3) by,be,..., THe b, = a, +c;
4) by,by,..., THE b, = a, + kn;
5) b1,bs,..., Toe b, = ka,;

6) b1,by,..., Toe b, =a, + n?;

7) bi,by,...,tne by =a1+...+ap, ba = ap1+...+ag, b3 = agp1+...+ase
u T.H.

8) b1,ba,..., Tme b, =apy1+ an;
9) b1,bs,..., rne b, =3a,4+1 + 2a,.

10) Gymer Jiu mocaemoBaTebHOCTH 2%, 2%2 29 | reoMeTPUUYECKON mIpo-
rpeccuei?
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Cioxxetr 2. ApudmeTHyecKHe NPOrpeccU” U TOXKAECTBA

1) ITycTts uucia a, b, ¢ COCTABIAAIOT apupMeTUUECKYIO Iporpeccuio. J[fokaxure
TOYKIECTBA:
a) 3(a®2+b%2+c?) =6(a—b)?+(a+b+c)?
6) a?+ 8bc = (2b+ )%
B) %(a—l—b+c)3:az(b+c)+b2(c+a)+c2(a+b).
2) Yuciaa a?, b2, c? o6pasyioT apudMeTHUECKyI0 Iporpeccuio. JIoKaKuTe, 4TO

1 1 1
uuena o e era’axd TaK:Ke 00pasyioT apupMeTUUYEeCKyI0 IPOrPEeCCUIO.

3) ap, a;, a, — 4ieHb apu@MeTHUUECKOUN MIporpeccum ¢ Homepamu k, [, m
cooTBeTCTBeHHO. JlokaskuTe TosxgecTtBo (I—m)ap+(m—k)a;+(k—1)a,, = 0.

4) Iamer Tpu MHorowreHa f1 = x2—2x—1, fo=x24+1, fg3 = x2+2x — 1.
IMorasxkuTe, 4TO MX KBAJAPATHl 00pasyloT apupMeTHUYECKYIO IIPOTPECCHIO.

5) MoryTr jnu uucia %, %, % OBITH UJIEHAMHU OJHOM apu(pPMeTHUeCKOU IIpo-

rpeccun?

Cioxer 3. CnekTp uucna /2

1) C moMoIIbio KaJbKyJIsTOPA COCTABBTE IIOCJIELOBATENHLHOCTH IIeJBIX UYacTeil
ancen [v2],[2v2],[3v2],...,[201/2]. locrenosarensrocTs [x], [2x],[3x], ...
Ha3BIBAIOT CNMEKMpPOM UUCIa X.

2) CocTaBbTe IepBbIe ABAAIATH UJEHOB CIeKTpa umeaa 2+ V2.

3) IIpoBepbTe, UTO KasKg0e Iejoe YucJo (70 25) BXOAUT B OJUH M3 HaWeHHBIX

CIIEKTPOB U HUW OJHO M3 HUX He BCTpeYaeTcsa B OOOUX CIIEKTPaX.
1 1

4) Hoxaxkure, 4TO —— + =1
V2 2442
5) JoKaskuTe, UTO {i} —i—{ n } =1.
V2 2+v2
6) JoxaskmTe, UTO [L} + [ n } =n—1, rie n — meyoe YMCIO.
val l2+v2
7) CpaBHWTe KOJMYECTBO UJIEHOB B IOCTemoBaTexbHOCTAX [v/2],[2v/2],...
u [2++2],[2(2+V/2)],... @m0 Tex TOp, TOKA WIEHBI ITUX IOCIENOBATENTD-
HOCTeil He NPEBOCXONAT YUCEJ [&} u [ 20 ] COOTBETCTBEHHO.
V2 2+v2

Cioxxer 4. U3 ogHOM reomeTpU4eCKOW MPOrpeccUn CTPOUM
HOBble
HaHa reomMerpuyecKas mIporpeccus ai,dg,... CO 3HAMeEHaTeJieM (. DyayT

JI1 TeOMEeTPUUYECKUMU IIPOTPECCUIMU CJeAyIolue nocjenosarenabHocTu? Ecau
OTBET IIOJIOJKUTEJIeH, HaliuTe 3HAMeHaTeJib HOBON mporpeccun (1-9):

1) az,aq4,ds, . . .;
2) ai,aq4,a7,a10,-- -5
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11 1
3)a17a27a37'

4) a1, /az,/as,...;

ey

5) b1,bs,..., Toe b, = 2a,;

6) b1,bs,..., Toe b, = aZ;

7) by,by,..., Toe b, = a1+ ay;
8) by,by,..., Tne b, = ka,1+ la,;
9) bl,bz,..., roe b, =Aap+1-Aan.

Cioxer 5. leoMmeTpuueckue nporpeccuu U TOXKAECTBA A

IIycts umcaa a, b, ¢ u d 06pa3yioT reoMeTpuuecKyio mporpeccuio. foxkakure
TOXKIECTBA.
1) (a?+b%+c?) (b2 + c? + d?) = (ab + be + cd)?.
2) (a—d)?=(b-c)?+(c—a)®+(d-0b)>
3) Ilycts umcaa a, b, ¢ 06pa3yioT reoMeTpuYecKyio mporpeccuio. JJokaxure
TOMIECTBO al+b3+c? +2b3 e 111
a?b2c? ad b3 e
4) CyirecTByeT JI IPAMOYTOJbHBLIN TPEeYTroJbHUK, JJIUHBI CTOPOH KOTOPOI'O
00pasyoT reoMeTPUUYecKyIo Iporpeccuio?
5) Moryr sau uwmciaa 2, 3, 5 OBITb uUJeHAMHU OJHON TeOMETPUUECKON
mporpeccuun?
6) B reomeTpumuecKoil IPOTPECCUU Apyip = X, Apm—p = Y. [JOKaKUTE, UTO
Am = \/XY.
IIpoeKTHI o 5TOU TyIaBe IpemHa3HAUYeHbl AJIS KOJIJIEKTHUBHOUW paboTel. Ilo
ONHOI TeMe IIPeJaraioTcs pasHble IMMOAXOAbI, KOTOPble MOXKHO KCIIOJIB30BaTh
mapaJiieabHO.

MpoekTt 1. lMNporpeccuu B reomerpuu

http://school-collection.edu.ru, karamor — gas1 yuenuxka — anareépa — 9 kaxacc — HUn- w
HOBAI[MOHHBIE yuyeOHbIe MaTepuaiabl — «AJre6pa B OCHOBHOI IIKOJIe, 7—9 Kaacchl» —

9 kaacc:

—masa 10, nysrr 1 «YwmcsioBele mocsenoBaTeIbHOCTU», 2—5, 7, 8.

IJenv pabomobl: TTOBHAKOMUTHCA C ITOCJIEIOBATEJIFHOCTSAMY, BO3HUKAIOIIN- A
MU [IPU T€OMETPUYECKUX IIOCTPOCHUAX, M HAYUUTHCA II€PEHOCUTH B T'€OMETPUIO
HOBBIE PAbOTHI C IIPOTPECCUIMMU.
BeiObepuTe reomerpmuecKuil 00'b€KT W3 CJIEAYIOIIEero CIIUCKA. A
1. TpeyroJbHHUK.
2. KBagpar.
3. Kpyr.
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4. VYroa.

5. ITupamuna.

BrinosHuTE MpEIJIOsKeHHbIE MOCTPOEHUSA W BBIUKMCJICHUS AJISI BHIOPAHHOTO
00'beKTa.

1. Tpeyzonvruk

B TpeyrosibHUKE COEIWHSIOT CEePEIUHBI CTOPOH M IIOJIYYalOT HOBBIA Tpe-
YTOJIBHUK, C KOTOPBIM IIOCTYIAIOT aHAJOTUMYHO. TaK IOJIydaioT MOCJIeL0BaTeIb-
HOCTH TPEYTOJIbHUKOB pi, P2,... (puc.14). Ilapamerpsl 5TUX TPEyTrOJbHUKOB
UMeIOT Te K€ HOMepa, UTO M CaMU TPEYTOJIbHUKU (HAIIPUMED, Pr — IEePUMETD
TPEYTrOJNbHUKA pp U T. IL.).

a) Kakme mocJiemoBaTeibHOCTH 00PasyioT CJEAYIOINe BeJIUYUHBI?

— MePpUMEeTPHI P1,Pg2,... IMOCTPOEHHBIX TPEYTOJLHUKOB;
— momagu Si,Sg,... TPEYTrOJLHUKOB;

— CYMMBI (1, (Qg,... UX YIJIOB;

— paguychl Rq, Ro,... ONMCAHHBIX OKPY'KHOCTEH.

6) Boruucaure cymmbl p=p;+pe+... u S=8S1+Sz2+....

Puc. 14 Puc. 15

2. Keadpam
B KBazpaTe COeIUHSIOT CEepPeIMHBI CTOPOH W IOJYyYaloT HOBBIN KBajapar,
€ KOTOPBIM IIOCTYHAIOT aHaJorudHo (puc. 15). O6o3HaUMM ITOC/IeL0BATEILHOCTD
TIOCTPOEHHBIX KBampaToB ueped Ki,Kq,..., a uepes L; 0003HAUUM YaCTh
KBagpatoB K;, IIOJyJaloIyiocd IIOCJe BBIPEe3aHUA U3 HEro CJeHyIoIero
kBagpara K;11 (K; = L; UK;yq).
a) Kakme mociemoBaTeIbHOCTU O0OPA3yIOT CJIEAYIOIINE BEJUUUHBI?
— CTOPOHBI KBaZpaToOB di,ds,...;
— momanu Si, Sy, ...}
— momtagu 11, Ts,... duryp Li,Lg,...;
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— obwembr V71,Vy,... Ky0OB ¢ rpaHsMu, PaBHBIMU KBajparam Ki,
Ko, ....
6) Borumcaure cymMm™mbl @ = a1+as+...,S=S1+Se+..., T=T1+Ts+...,
V=Vi+Va+....
3. Kpye

B kpyr pagmyca R BImcad KBajJpaT, B KBaJpaT BIIMCAH KPYyT, B 9TOT KPyT
BIOMCAH BTOPOM KBajaparT W T.I. N0 OeckoHeuHocTu (puc. 16).

a) Kakme mociemoBaTeabHOCTH OOpa3yioT paauychbl Ri, Rg,... IIOCTPOEH-
HBIX KpPYyroB, umX Iwom@aau Si,Sg,..., CTOPOHBI @1,d2,... KBampaToB
u miaomanu T, Ts,... KBagpaToB.

6) Brruucaure cymmer Ry +Ro+ ... u T1+Ta+....

2
N

Puc. 16 Puc. 17

4. Yeon

Ha cropome yria B 45° B3sATa TOUKa Ha paccTOAHMU 1 OT BepPIINHEI.
W3 sToif TOUKM OMYIlNeH MepHeHAUKYIIP Ha BTOPYIO CTOPOHY, M3 OCHOBAHUSA
9TOr0 MEPIEeHINKYISIPA — HOBBIN MEePHEeHIUKYIIpP Ha MEePBYI0 CTOPOHY U T. .
(puc. 17). Bouucaute CyMMy IJIUH BCeX IEPIEHIUKYIIPOB.

Pemure samauy, aHaJIOTMUYHYIO IIPEABIAYINeE, HO AJs yria B 30°.

5. ITupamuda

fAnpa yKIamsIBaloOT B BUuAe MIPAaBUILHOM 11-yTOJIbHON TUPAMUIbI, UMEIOIIe k
ciaoeB (puc. 18).

Kakyio mociieqoBaTebHOCTH 0O0OpasylOT uMCJa AAep B OOHOM cJioe (mpu
n=3mu 4)?

Brriuncaure o0Ilee YMCIO sAAep MPU CAEAYIOINX MaHHBIX:

a) n=3, k= 10;

0) n=4, k=12

B) n =3, B Hm:KHeM cJjoe 210 sxep;




H>

» D

NMocnepoBatenbHOCTH

r) n = 3, nmupamMuaa yceueHa — B HmKHeM cjoe 105 samep, B BepxHeM —
36;
n) n =4, nupamuga yceueHa, umMmeeT 9 cjgoeB u B BepxHeM cJioe 49 axep.

CpasHeHue pe3ysbmamos
CroenatiTe 0030p 3amanuii mo oobeKTaMm a)—n). Halimure oObIue xapakTe-
PUCTUKM IIOCJIE€L0OBATEJIHLHOCTEMH.

MpoekT 2. BbluMcneHUe KBaAPaTHOrO KOPHSA

http://school-collection.edu.ru, karamor — qas yueHuxka — aare6pa — 9 kmxacc — Un-
HOBAIIMOHHBIE yueOHbIe MaTepuaibl — «AJire6pa B OCHOBHOI IIKOJIe, 7—9 KJIacChl» —
9 kiaacc:

—mraBa 10, nyukT 1 «YwncaoBble IIOCJIeIOBATEJIBHOCTH», 9.

IJenv pabombl: TO3HAKOMUTHCA C PASJIMYHBIMU METOJAMU IPUOTMKEHHBIX
BBIUNCJIEHUH HA MPUMepe BBIYUCIEHUA KBAAPATHOTO KOPHA.
BriOepuTe MeTOn BBIUMCJIEHUI M3 CJAEAVIOIIET0 CIIHCKA.

1. MeTron mocJjemoBaTeJbHBIX HPUOJIMIKEHIUI.

2. MeTopn TOJIOBUHHOI'O JeJIeHU.

3. Meton kacarenbHbIX HbIOTOHA.

BuvinosiHeHue 8bluuUcCieHUll

1. Memod nocanedosamenvHblx npubauiceruii. Ina mpubIm:KeHHOTO
BBIUUCJIEHUS KBaApPaATHOTO KOpHA u3 a (a > 0) MOKHO B3ATHh IIPOM3BOJIHLHOE
HauaJabHOE 3HAUeHHe X1 > 0 M HOCTPOMUTH MOCJIeLOBATEIHLHOCTh, 3a4aBaeMYIO

PEKYPPEHTHLIM COOTHOIIIEHUEM X,41 = % (xn + f)
n

1) IloncraBbTe B PeKypPPEHTHYIO (POPMYITy BMECTO X, 1 U X, HEU3BECTHOE
YMCJIO X U PEIInTe ToIydeHHOe ypaBHeHme. OTBeT X = \/a MOKa3bIBAET, UTO
ecqu MBI «IepeieM K IIpeley», T.€. 3aMEeHUM IIPU OOJIBIINX HOMepax 7
YUCJIO X, HA X, TO Mbl AEWCTBUTEIBHO HOIYUYUM /.
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2) BossmuTre a =9, x1 = 3 1 yCTHO yOeauTeCh, UYTO MPU BCEX 1 UHUCJIO X,
ONHO U TO Ke M paBHO 3 = /9.

3) BosbmuTe a = 10, x; = 3 m momcuuTamTe V10 ¢ mecTsio BE€PHBIMU
3HAKaMU TocJje 3anaToil. (s mpoBepKM BepHOCTH IUdP BOCIOJB3YHTECH
KaJIBbKYJIATOPOM.

4) O6o3HaumM Yepe3 Y, OTHOCUTEJBLHYIO IIOTPEITHOCTb, T.€. YHNCJO
xXn —+a.

7

a) BBIPA3UTE X, Yepe3d Yp;

0) momcTaBbTE B PeKYyPPEHTHYIO (opMyry BMeCTO X,i1 U X, HaliJeHHbIE

BBIDAYKEHUS Yepe3 Y,i1 U Y, U JOKAKUTE PEeKyPPEeHTHYI0 (opmyry
_ v .
Yn+1 2(1 T yn) )

B) OpoBepwTe, uTo Y, > 0 (upu n > 2);

) JOKAKHTe, UTO Y11 < %” (mpu n > 2).

Wz mocJienmero HepaBeHCTBA BHITEKAET, UTO OTHOCUTEJbHAS IIOI'PEIIHOCTD
BBIUMCJIEHUA Ha Ka'KAOM Illare yMeHbIIIaeTCs BIBOE.

2. Memod nososunHozo Oenenus. MeTon IIOJOBHHHOTO OeJeHUS IIPU-
MeHsieTCSA [JIA MPUOIMKEHHOTO BBIUMCJIEHUS KOPHA ypaBHeHusi. IlycTh MbI
pemaeM ypaBHeHue f(x) =0 u 3HaeM, UTO HA KOHEUHOM IPOMEXKYTKe |[a;b]
9TOT KOPEeHb eIWHCTBEHHbLIN, mpuueM (QyHKIuS [ Ha KOHIAX IIPOMEXKYTKa
IPUHUMAeT 3HAYEHUs PA3HBIX 3HAKOB. lle MM OTpe3oK [a;b| momosiam, BBI-

a—&—b]
2

; b} BBIOMpAeM TOT, Ha KOHI[AX KOTOPOro 3HaueHus (PpyHKIuU f cHOBA

yucasaeM 3HaueHue QYHKIUYN f B €ero cepeluHe U U3 IBYX OTPE3KOB {a;

a+b
1172

OyayT pasHBIX 3HAKOB. IIpomoJiKkas AesieHHe IIOIOoJaM, Mbl MOKEM IIOMECTHUTH
KOpeHb BHYTPh OTPe3Ka CKOJIb YTOGHO MAaJIOM IJIWHBI.

1) Iocrpoiite rpaduk dysxnum y = x°+ x — 1 Ha oTpeske [0;1], Hamecs
HeCKOJIBKO TOueK. Y6eJuTech, UTO Ha BTOM OTPe3Ke ypaBHeHHe x°+x—1=0
IOJIXKHO MMETh OJUH KOPEHb.

2) Brrumcaure 3HaueHua y npu x = 0,5;0,75;0,875; 0,8125; 0,78125.

3) IIpomo:KuTe BLIUYMCJIEHUS, IIOKA He IOJYYUTEe 3HAYEHUS KOPHS C TOY-
HOCTBIO Mo 1072,

3. Memod rkacamenvuvix Hovromona. HbIOTOH TpPEJIOMKNUI METOH IIPU-
OMM;KeHHOTO HAXOKIEH!s KOPHSA ypaBHEHMs, KOTOPBIN «paboTaeT» ObICTpee,
yeM MeTo II0JIOBUHHOTO JeseHus. JI1a ypaBHeHna x°+x—1 = 0 u mpoMexyTKa
[0;1] aTOT MeTOA BBIMIAAUT CJIEAYIOIIVM 00Pa3OM.

1) PaccmoTpuTe MOCIEL0BATEJILHOCTD C IIEPBBIM YJIEHOM X1 = 1 ¢ IIOMOIIBIO

peKyppeHTHO# (opmyrsl HeloToHA X, 11 = X, — %, rie y, — SHaueHNe
Xn

dbysxmmm y = x° + x — 1 opu x = x,. Beluncaure xp u X3.
2) Ilponmos:xuTe BBHIUMCJIEHUA IO TeX IIOp, IIOKA Y, HE CTaHET MeHbIIe,
gem 1072,
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3ameuarue. Me’I‘OlI HrroToHa Has3bIBAIOT MEeTOJOM KacCaTeJIbHbIX, IIOTOMY

uTo HOBaA TOYKA P, 1(X,i1;Yn+1) CTPOUTCA U3 HpeABIAYINEH P,(xp;yn)
¢ TIOMOIIbIO TIPOBeNeHUA KacaTeabHBIX (puc. 19).

AY

gy

0 //

Puc. 19

CpaBHHTE TOYHOCTL BBIUMCJIEHUN IIOJOMKUTEJLHOIO KOPHA YpPaBHEHUS
x2 — 10 = 0, HaliIeHHOTO PA3HBIMH METOLAMU.

Mpoekt 3. CymmupoBaHHe nocnepoBaTe/lbHOCTEH

Ilenv pabombul: MO3HAKOMUTLCA CO CBOMCTBAMU CyMM apudmeruyde-
CKOIi M TeOMeTPUUYECKO!N IPOTPEeCcCUil UM PA3JIUYHLIMU METOJaMU BBIUUCJIECHUS
CYMM APYTHUX TOCJEI0BATEJIbHOCTEMH.

Memodvl cymmupo8arHus

BribepuTe MeTOm CyMMHPOBAHUA W3 CJENYIOIIETO CIIMCKA.

1. CymMBI apudMeTHUEeCKUX MIPOTPECCUi.

2. CyMMBI TreoMeTpUYEeCKUX ITPOTPECcCHUii.

3. CyMMBI cTeneHell HATYpaJIbHBIX UHCEJI.

4. HAYKTUBHOE TIOCTPOEHUE.

5. Yucna Bepuyman.

1. Cymmor apugpmemuyeckux npoepeccuit. Ilycts S, — cymMMa 7 4JIEHOB
HEeKOTOPOII apu()MeTHUIeCKOU IIPOTrPEeCCUH.

1) Hokamkure, uto S, =S, = Spuin =0.

2) Ilycts S, = n, S, = m. Ooraxure, uto S, = —(m + n).

2 —
3) Iokaxkure, uto Sm = M° — @m _ 2m —1
Sn n2 an 2n — 1
4) Ioka'kuTe, U4TO AJIA BCAKON apudMeTHUUECKON IMPOTPECCUU BEPHO TOXK-
IeCTBO

2

2 2 2 2 2 _ n
aj—ast+az—ag+...+as, 1 —as, =

2n —1

(a% - a%n)
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5) Ilyers f(x) = ax?® + bx. Jloka:kuTe, UTO CyIECTBYyeT Takas apudMe-
TUYeCKas IPOTPecCus, MJA KOTOPOH cyMMa 7 UJIeHOB S, paBHA 3HAUEHUIO
Gyerknuu f npu x =n: s, = f(n).

2. CymmoL zeomempuuecKux npozpeccuil.

1) JlokaskuTe TOMKIECTBO S, = ay-an(a;* +ay'+...+a;l).

2) Ilycth aq,asq,... — reomeTpuuecKkas mporpeccus. [Jokaskure, 4TO OTHO-
IeHye CyMM @i +as+...+ag,—1 U Az + a4+ ...+ Az, PAaBHO 3HAMEHATEJIIO
9TOUN IIPOTPECCUMH.

3) Ilyctws tq1,t2,... — CyMMBI 0O€CKOHEYHO YOBIBAIOIIINX TeOMeTPUUYECKUX
IIporpeccuii ¢ MepBLIMHU UJeHaMH 1 ¥ 3HaMeHATeIAMH ¢,q>,...,q" COOTBeT-
cTBeHHO. JloKa:KuTe, UTO

11 1 1—q¢"
—+—+...+—=n-—
151 to tn 1—g¢q
4) Ilycth Sp — cyMMa k UYJIE€HOB TeOMETPUUYECKON IPOTrpPecCHuu.
Toxasxkute, 4TO S,(S3, — S2,) = (S2n — 8n)2.
5) Ilycts ai,ag,... — reoMerpuyecKas MIPOTPECCUA C IIOJIOKUTEIbHBIMU

TeHAMH, S, = a1+ dg + ...+ an, tn:%+a—12+...+ai:
n

.q.

a) JOKaKHUTe, UTO L = qia,;

n
2
6) JOKaXKuTe, UTO A1 Az - ... Ay = (i—”) ;
n
2 _ San—1

Cton—1
3. CymmbL cmeneneil HAMYPAILHbLY wuces. MBI yiKe BHAEM CyMMY

B) MOKasKuTe, UTO A

n(n+1)

n
sgll):1+2+...+n:2k: 5

k=1
3&}1&‘{& COCTOUT B OTBICKAHMHU CTEII€eHHBIX CYMM

n
sp=1"+2"+. . +n"=> k"
k=1

HaiiTu cymMmmMy KBagpaToB IEPBBIX 7 YKCEJ HATYPAJIBLHOTO psga sSLZ) =124+
+22 ...+ n.

Bamumrem opmyry mns Kyb6a cymmbr k + 1: (B + 1)% = k3 + 8k% + 3k + 1.

3anumieM 9T QopMyabl aad B =1,2,...,n U CJIOXUM

(1+1)3®=134+3-12+3-1+1;
(2+1)3=2%43-224+3-2+1;
(n+1?®=n*+3-n2+3-n+1.

IIpu crnoskenuu KyObl OyAyT B3aMMHO YHUYTOMKAThCSI (KpoMe IIEPBOTO
cIipaBa W IIOCJIEHETO CJieBa):

(n+1)2=1+312+22+...+n?) +3(1+2+...+n)+n.




NMocnepoBatenbHOCTH

OTCIOI[a BBIpa3uM Sglz) :

352 — (n4+1)°— 1_3n(n+1)_n:2(n—|—1)3—2(n—|—1)—3n(n+1):
2 2
="l en? tant2-2-3n)= "1 1 (2n? )_—"(”“)2(2”“).

Omeem: 3512) = w

Takoii 'Ke IpueM OPUMEHUM AJIS IIOCJIEeOBATEJHFHOTO HAXOKIEHUA CYyMMBbI
Ky0OB, CYMMBI YETBEPTBLIX CTeIleHel M| T. [I.

4. HHO0ykmueHoe nocmpoeHue. ITOT TIPUeM HABJISAETCA CAMBIM OOIIUM,
XOTA U JOCTATOYHO TPyZHBIM. IIpm ero mpmMeHeHWU IPOU3BOAAT UMCJIEHHBIN
SKCIIEPUMEHT — BBIUNCJSIOT CYMMBI Si,Sg,S3,..., 3aTe€M YyraJbIBalOT OTBET
U IIPOBEPSAIOT ero.

Haiitu cymmy s, =1-114+2-214+3-38!+...+n-nl= Zk E!.

Beruucasem: s1 =1, s9g=14+4=5, s3=23, s4 = 119

Jlerko 3aMeTHUTb, UTO IOJYyUYEHHBIE CyMMbI HA 1 OTJIMYAIOTCSA OT IIOCJIEIO-
BaTeabHOCTH (paxTropuanaoB 2, 6, 24, 120 u T. &.

MooKHO IPEANOTIOKUTH, UTO S, = (n+ 1)! — 1.

i IpoOBEePKU CPaBHUM [IBe COCENHUE CyMMbI. J[lomycTuM, MBI y:Ke 3HAeM,
uro s, = (n+ 1)! — 1. Tlogcuuraem S,1 =S, +ani1 =S+ (n+1)(n+1)! =
=n+1)-14nm+1)n+D)=n+1D)(n+2)—-1=(n+2)-1.

Msbr BuguMm, uTO ecau S, = (n + 1)l — 1, To crepyromas cymMMma S,i1
BBIUNCJISIETCA II0 TaKol xe dopmyse. Tak Kak y HAC €CTh 9KCIIEPUMEHTAIbHAS
6asa (MBI 3HaeM, UTO S, S2, S3 BBIUUCJSAIOTCS II0 TAKOIil jKe (hOpMyJsie), TO MBI
MOXKeM, HauMHAsA C Hee, ABUTATLCA BBEPX: 3HAA (POPMYIYy IJs S3, HOKAXKEM
ee CIpaBeIJIUBOCTDL AJIS S4; 3HAA €e IJs S4, IMOJYUUM €e AJSA S5 U T. I.

Pagiuunbie GOpMyJILI CYMMUPOBAHNA OBLIM M3BECTHBI MATEMATUKAM IPEB-
HEro MHupa ¥ CpeJHMX BeKOB. MHOro rtaxmx (GopMysa MOayuma Apxumern,
BBIUUCJIAA ILIOMIAAU W 00beMbl. ApaOCKume MaTeMaTUKHW TPEIJIOKUIN TaKue
(hOopMyIIbI:

n
n 2 Zkz 9 1
3 = .
Y= () S =dne
k=1 Sk
k=1
a +1 1 1
=" (n+7)~(n(n+1)——),
] 5 2
n—1

D k(k+1)(k+2) = Z Zk

k=1




Cio>keTbl U NPOEKTbI

5. Qucna BepHyaau. ko6 Beprymau (1654-1705) wmckan (u Haries!)
dopmyny AJIA BBIYHCJIEHUSA CTEINEHHBIX CYMM. B OZHOM M3 IIHCeM OH TUIIET:
«..8 meueHUue 60CbMU MUHYM s HAWeL CYMMYy OecambvLx cmeneHell
nepeoil mulcA4U HAMYPAJbHBLLX YUCeJ», T.e. UUCJIO 3(1})%2)- i BBIYMCIIE-
HUU OH BBeJI IIOCJeNOBaTeJIbHOCTH umcena By, Bi,Bg,..., KoTopas 3amaeTcd
pekyppeutHo. IIycts Bg = 1. Ecau y:xe Bbruucyensl By, B1,...,B,_1, TO o4
BbIumcJeHusA B, Hamo mpopeaaTh ciexayiomiee. Mcmoabdyda (opmyny OmHOMA
HrloToHa, PACKPHITH CUMBOJIMYEecKoe paBeHcTBo (B+1)"t1—B, . = 0, samenss
cremens B* wa Bj, um BeUMCINTHL B,,. Hampuwmep,

(B+1)2-By=By+2B;+1-By; =0 = Bl:_%;

(B+1)®-B3=B3+3B2+3B1+1-B3=0 = 3By =—-3B; — 1.

O6parurTe BHMMAaHWE Ha TO, YTO IIOCJE PACKPBITUA ujleH B,,; mpomazer,
a OKOoJIO WCKoMoro uucia B, Gymer croats kosdduunuent CL pg=n+1l

1) Brruucaurte mepswle 10 uucen Bepmymnau: Bg = 1,Bj, By, ..., Bjp.

2) U. Bepuynnau nokasaj 3amMeudaTeJbHYI0 (DOPMYJIY OJis BBIUUCJIECHUS CTe-

nenmbix cymm 80 = 1% ..+ nk-1;

(k) 1

Sp’ = P} (nFtt _i_C]lHIBlnk +Ci+132nk—1 +...+Ci+1Bkn).

IIpoBepbTe 3Ty (hopMyay A M3BECTHBIX BaM 3HAUYEHHH CYMM s;k) npu
k=123 4.
(10)

3) Brrumcaure, xak . BepHynnu, cymMmy $iy-

Mpoekt 4. Knaccbl BbiueToB

IJenv pabombl: TO3HAKOMUTHCA C KJIACCAMU BBIUETOB U HNEHCTBUAMU HAJ
HUMU.

HucnenHblil IKCnepumenm

1. Heiicmsus Had kaaccamu viuemos. B § 2 6bL1U OIIpeiesieHbl KJIacChl
BBIUETOB U OBLIO IIOKA3aHO, YTO BCe IeJible uucja pa3buBaloTcsa Ha m
apuPMeTHUECKUX IIPOTPEeCcCUil, B KaXKAYI0 U3 KOTOPBIX IIONAJAIOT BCE UMCJIA,
UMeIOIe ONWHAKOBBIA OCTATOK Ipu AesieHuu Ha m. Hampumep, mpu m = 5
OOJNYUYWJIN 5 IIPOTPECCUIl CO 3HaMeHaTeJIeM 5:

...,—10,-5,0,5,10,15,. . .:

...,—9,-4,1,6,11,16,...;
.., —8,-3,2,7,12,17,...;
...,—17,-2,3,8,13,18,...;

., —6,-1,4,9,14,19,.. ..




