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1. OnpedeneHue 4YUcCnoBoli hocneoosamenbHoCMuU
U cnocobbl ee 3ad0aHun

YTo TaKoe YncJ0BaA IOCJIEN0BATEeJbHOCTh X KaK OHA 3aaeTCA, BaM
13BeCTHO M3 Kypca ajreOpbl 9-ro kKjacca. HamoMHUM COOTBETCTBYIO-
Ilee OIIpejeJiIeHHeE.

Onpedenenue 1. Dyaknuio y = f(x), x € N Ha3pBalOT QyHKIHMEH
1aTYpaJIbHOTO aprymMeHTa HJIW YHMCJIOBOM NMOCJEZ0BATEJIBHOCTBHIO H
003HAYAIOT: Y = f(n) UK Y1, Y2y Yss «ee s Yny -.. AIH (Y,).

IlocnemoBaTeIbHOCTH MOJKHO 3a7aBaTh Pa3JMYHBIMU CIoco6amm,
lannpumep c./108ecHO, KOTAa IPaBUJIO 3aJaHUA IIOCJIELOBATEJIbLHOCTH
MINCAaHO CJIOBAMH, 0e3 ykasanusa dopmyasl. Tak, ciaoBecHO 3amaeTcs
10C/Ie10BATEJBHOCTD MPOCTBIX YHCEJI:

2,3,5, 7 11, 13, 17, 19, 23, 29, ....
OcoGenHo BaxKHBI aHaAUMUYECKUD U PeKYPPEeHMHbLIL CIIOCOORI 3a-
laHUA TT0CJIe0BATEIBLHOCTH.

TF'oBopaT, uTo mocaemoBaTeIbHOCTh 3afaHa AHALUMUYECKU, €CJN
’Ka3daHa ¢opMyJa ee n-ro 4jeHa.
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1) y, = n%. 9To aHaIMTHUYECKOEe 3aJaHWe IOCJeLOBATEIbHOCTH

1, 4, 9, 16, ..., n? ....

YKa3aB KOHKpPEeTHOe 3HaUeHWe n, HeTPYAHO HAaWTH 4YJeH IIOCJeno-
BaTeJbHOCTH C COOTBETCTBYIOIIUM HoMepoM. Ecyu, Hanpumep, n = 9,
TO Yo = 92, T. e. yo = 81; ecoim n = 27, T0 Yo7 = 272, T. €. Yy = 729,
HanpoTus, ecsiu B3AT OoNpefeIeHHBIA 4JIeH II0CJef0BATeJIbHOCTH, MOXK-
HO yKasaTh ero Homep. Hampumep, ecau y, = 625, To n3 ypaBHEeHHS
n? = 625 maxoaum, uto n = 25. IT0 3HAYUT, YTO 25H-i1 UJIeH 3adaHHOM’
II0CJIEAOBATEJILHOCTH paBeH 625.

2) y, = C. 3gech peub HAET O MOCJIEAOBATEJIbHOCTH

¢,G¢G, ..., C, ...

TakyIo IocjiefoBaTeJbHOCTh Ha3bIBAIOT MMOCTOAHHOMN (HJIN cmayuo-
HApHOIL).
3) y, = 2". 9T0 aHAJIUTUYECKOEe 3aJlaHHE ITOCJIeN0BATEIbLHOCTH

2, 2%, 2% 24, ..., 2", ....

PerxyppernmHuulit cnocob 3afaHUS IIOCJIEeNOBATE€JIbLHOCTH COCTOHUT B
TOM, YTO YKa3hIBAIOT IIPABUJIO, ITO3BOJISIONIEE BBHIUMCJIWUTDH Nn-il 4JIeH
II0CJIeJOBATEJIbHOCTH, €CJIH U3BECTHHI ee IIpeabiaymine 4ieHsl. Hampu-
Mep, apudMeTHuecKad IIPOTPEeCCHsI — 3ITO YHCJIOBaAA IIOCJEAOBATEJIb-
HOCTbB (a,), 3alaHHad PeKYPPEHTHO COOTHONIEHHUAMHM:

a,=a, a,,;=a, +d

(a 1 d — 3amaHHBIe uMciia, d — Pa3HOCThL apH(PMETHUYECKOH IIporpec-
CHUH).

I'eoMmeTpnueckas mporpeccus — 3TO YMCJOBAA IIOCJIEOBATEJIbHOCTD
(b,), 3amaHHaA PeKYPPEHTHO COOTHOHNIEHHUAMM:

b1=b, bn+1=bn°q




[image: image3.png](b u ¢ — 3agaHHBIE uMcaa, b # 0, ¢ # 0; ¢ — 3HaMeHaTeJ b reOMeTPH-
yecKoil mporpeccun). IIporpeccun Bel m3yuaju B Kypce ajareOpsnl
9-ro Kjacca.

IIpumep 1. CocraBuUTH BO3MOXKHYIO QOPMYJY N-rO 4JieHa IIocje-
moBareanHoCcTH (y,): a) 2, 4, 6,8,10,...;6)1,3,5, 7,9, ...; B) 4, 8,

12, 16, 20, ..; 1) 7, 11, 15, 19, 23, ..; a) 2, 3, T S

Pemenue. a) y, = 2n;
6) y,=2n — 1;
B) y, = 4n;




[image: image4.png]I') KQKABIN 4JIeH 3TON MOocjaefoBaTeJbHOCTH Ha 3 0GoJjbIe COOT-
peTCTBYIOIMEro 4jieHa IIOCJeJOBaTeJbHOCTH M3 IIyHKTa B). 3HA4YHT,
Yn =4n + 3;

n+1
ﬂ)ynz n2 . .

IMIpumep 2. Ilana mocyenoBaTeJabHOCTh Y, = 24n + 36 — Hn?.
a) CKOJIBKO B Hell IOJIOKUTEJLHBIX Y4JIE€HOB?

0) HaiiTn HaubosnbIInil 4jeH IIOCJIEeNOBATEJIbHOCTH.

B) EcTh JIn B mocjieoBaTE€JIbHOCTA HAaMMEHBIINHA YJIeH?

PemeHHue. 3aech yao0HO nmepeiTH K «PyHKIIHNOHAIBLHOMY» OIIpe-
[eJIEHUIO II0CJIefOBAaTeJIbHOCTHU: Pedb HAET 0 QYHKIIHU
y=24x + 36 — bx%, x € N.
a) YToOBI OTBETHTH HA IIOCTABJEHHBIN BONPOC, PEIINM HepaBeH-
ctBo 24x + 36 — 5x2 > 0.

N3 ypaBHeHunsa 24x + 36 — 5x? = 0 maxogum: x; = 6, x, = —

1=

VpaBHeHHe ocH cMMMeTpuu napabossl y = 24x + 36 — 5x? MOXKHO

o X, +x
HaliTh o dopmyse x = 1—22-, noayuum: x = 2,4. Ha pucys-

ke 187 cxemaTrnyecku (C pa3HEIMM MacHiTabaMu IO OCSAM) H300parKeH
rpaduk dyHKIUHM y = —5x2 + 24x + 36.




[image: image5.png]HepaBeHcTBO 24x + 36 — 5x° > 0 BHINOJHAETCA IIPH —g < x <86,

B sToMm uHTEpBAJIE comep;KUTCA IIATH HATypaJbHBIX unceln (1, 2, 3, 4, 5);
COOTBETCTBEHHO, B 3aJJaHHOM ITOCJIeNOBATEJIbHOCTH IIATH IIOJIOMKUTEb-
HBIX YJIEHOB: Y;, Ysr Yss Yus Ys-

6) I'paduKk mociiefOBaTEeJIBHOCTH COCTOUT M3 TOUYEK IapabdoJIbl
¢ abcuuccamu 1, 2, 3, 4, 5, 6, .... Cpegu HUX HY’KHO HAWTH TOYKY
¢ HamOosbIeir opguHaroi. SicHo, uTo aTto OGyzer Touka, Hanbosee OIKN3-
KO pacIoJiOXKeHHasA K ocu mapaboJbl. YpaBHeHHE OCH, HAIIOMHUM,
x = 2,4, OnmKaiimas TouKa II0CJIeJoBaTeJIFHOCTH MMeeT abcIucey x = 2.
3HAYUT, HANOOJBIINM YJEHOM IIOCJIE€NOBATE€JIBHOCTH SABJIAETCH l,.
OcTajsiock BEIYMCINTH 3HAYEHHE BTOPOTrO 4UJieHA IIOCJeNOBaTeJIbHOCTH
y. =24n + 36 — 5n?:

y,=24-2+ 36 — 5-22 =64.
B) YieHBI OCJI€IOBATEIbHOCTH, HAUNMHAA C TPETHEro, PacIIojaraloTcs
Ha MPaBoii BeTBM ITOCTPOeHHOo# napabonnl. HauMeHsbIrero cpequ HUX HeT.
Omeem: a) 5; 6) Yy, = 64 — HauOGoJBIINNA 4YJIeH IIOCJIeZOBATEJb-
HOCTH; B) HaMMEHBIIIET0 YjIeHa Yy IOCJIeAOBATEJIbHOCTHU HET.

IIpumep 3. Boimucars nepBbie AECATHh YJIEHOB IIOCENOBATEJb-
HOCTH, 3aJlaHHON peKyppeHTHo: y, =1y, =1y, =y,_o + ¥y,-,, €CIN
n = 3’ 4’ 5’ e o

PemeHnue. n-ii 4ieH IOCJIefOBAaTEJbHOCTH PaBeH CYMMe ABYX
IIPEeALIECTBYIONINX €My YJIEHOB. 3HAUHUT, II0CJIEI0BATEJILHO IIOJy4YaeM:
vy, =1;
Yy, = 1;
Ys=Y +y.=1+1=2;
Ys=Ys T+ ys;=1+2=3;
Ys=Yst Yy, =2+ 3=05;
Y=Ys T yYs =3+ 5=8;
Yy1=Ys +t Y =95 + 8 = 13;
Ys=Ye + Y, =8 + 13 = 21;
Yo=Y, + Ys =13 + 21 = 34;
Yo = Ys + Yo = 21 + 34 = 55. ||
ITocnenoBaresnvbHOCTS 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, ..., 0 KOTO"
poOii IIJIa peyb B MpuMepe 3, CIelUaJbHO M3y4alOT B MaTeMaTHKe,
MOCKOJIbLKY OHAa 00JIafiaeT IeJbIM PAJAOM MHTEPeCHbIX cBoicTB. Ee Ha-
3BIBAIOT nocJaedosamenvHocmvio Pubonayiu — N0 MUMEHHU UTAJIbAH-

cxoro marematuka XIII Beka. 3agaTe mocjenoBaTeJbHOCTh PruboHaAUIH
PEKYPPEHTHO — JIETKO, 4 aHAJIUTHYECKH — TPYAHO.
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IIpumep 4. IlocaemoBarenpHoCcTh (Y,) 3amaHa pPeKypPpPeHTHO:
=1 Y2 =2, Yo = 9Yn-1 — 6y,_,. 3aaTh 3Ty IOCIELOBATEIBHOCTS
aHAJUTUUYECKHU.

Pemenue. HaiigeM HeCKOJBKO YJIEHOB IOCJI€JOBATEILHOCTH:

y =13

Ys = 25

Ys=90Yy, —6y;=56-2-6-1

Yy =9Ys — 6y, =5-4-6-2 ;

Ys=9Y, —6y; =5-8-6-4 6;

Y =9Yys — 6y,=5-16 — 6-8 = 32.

IToanyunau mocjiegoBaTeJbHOCTS 1, 2, 4, 8, 16, 32, ... . BosHuKaeT
eCTeCTBEHHOEe IIPeJIIoJIoKeHue, uTo y, = 2" 1. UTobsl yOeAuThLCA B €ro
CIIpaBeAJIUBOCTH, IIPOBEPHM, BBIMIOJHSAETCA JU OJA Yy, = 2"~ ! 3aganHoe
B YCJIOBUHM DEeKYPPEHTHOe COOTHOIIeHue Yy, = 5y,_, — 6y, _.,.

’

4
8
1

Ecmmy,=2""4 1Ty, ,=2""2%y,_,=2""3 Torga
5yn—1 - 6yn—2 = 5 . 2n—2 - 6 . 2n—3 = 2n—3(5 . 2 - 6) -
=203.22=Qn" 1=y
PeKyppeHTHOe COOTHOIIIeHWE BBIMOJHAETCSA, HaIla AOragKa IOA-
TBEPAUJIACS.

Omeem: y, = 2"~ 1,
IIpumep 5. IlocaemoBarenbHOCTh (Y,) 3ailaHa PEKYPPEHTHO: Y, = a4,

Y, = yf_l —4y,_, + 4, eciu n > 1. IIpn kakux 3HaUYeHUSAX IIapaMeTpa a Io-
CJIeJOBATEJbLHOCTD ABJSAETCSA CTAIMOHAPHOM?

Pemenue. IlociegoBaTeasHOCTh (Y,), Y KOTOPOii Yy, = a, OyZeT cTaiuo-
HapHOM, eCJI KaKAbIil ee UJieH paBeH @, B YaCTHOCTH Y, = 4, Y,_,; = a. Torga
PEKYyppPEeHTHOe COOTHOIIIeHUe

Yo = yg—l - 4yn—l + 4

IpuHuMaer Bug a = a2 — 4a + 4, T. e. a2 — ba + 4 = 0. Pemins 3T0 ypaBHEeHHe,
Haxomum: a, = 1, a, = 4.

Omeem: a=1 umm a = 4.

IIpumep 6. Iana mocaegoBaTeJbHOCTh PuUOGOHAUYM:
v.=1,y,=1,y,=y,.+ Y,-,ecmun=3, 4,5, ...




[image: image7.png](cM. mpumep 3). C moMombI0 MeTOoAa MaTeMaTH4eCKOH MHAYKIWH (cM. § 6)
IOKa3aTh, 4TO:

) Yops2=Y1 T Ys T Ys + .. + Yapi1s
6) Yri1= Ynlnsz = (-1)".

Pemenue. a) Ilpu n = 1 yrBep)XIeHe IpUHUMaeT BUJ

Ys = Y1 t Ys.
IlepBrie 4 ujeHa mocJgezoBaTeJibHOCTH PuOOHauum TaxkoBel: 1, 1, 2, 3.
PaBenctBo y, =y, + y;, T. €. 3 =1 + 2 BepHo.
IIpeanono:xuM, YTO yTBepKAeHNe BepHO IJA n = k, T. e.
Yours2=Y1 T Ys T Ys T oo T Yaps1o
ITokasxeM, 4TO TOrAa YTBep KAeHHe BepHO aaA n =k + 1, T. e.

Ysuw+a=Y1 T Yst Ys T ooo T Y1 + Yopsse

C nmoMomnipi0 PEKYPPEHTHOrO COOTHOILIEHUS, 3aJalollero mocjenoBaTelb-
HOCTh PuboHAYYM, HAXOAUM, UTO Yor,y = Yop+2 T Y+ 3. BOCIOJB30OBABIINUCH
OJIS Yoy, o CAECJIAHHBIM IIPEAIIOJIOMKEeHHMEM, IOJYYHM:

Yok+a =Yops2 T Ymra=W1 T Ys T Ys + ceo T Yspi1) T Yoz =
=Yt Yst+tYst .. T Y1+ Yopsse

HNrak, mpoBepseMoe yTBep)KAeHHe BEPHO IJA n = 1, ¥ U3 TOro, 4TO OHO
BEPHO JJIA HATYPaJIbHOI'O Uucja n = k, cieayeT, YTO OHO Bepuo nu anaA n =k + 1.
3HAUYUT, 10 NPHUHIMIY MaTeMaTHYECKOM WHAYKIIMK OHO BEPHO MJs JIOO0ro

n€N.
6) IIpu n = 1 yrBepkaeHHe MPUHUMAET BUJ
yg - yys = (1)
ITockoabKy y nociaemoBaTeJbHOCTH Pubonauun y, =1, y, =1, y; = 2, MBI
mosydaeMm: 12 — 1.2 = -1 — BepHOe paBeHCTEBO.
IIpeanono:kuM, UTO yTBep)KJeHUe BepHO AJs n = k, T. e.
Yo o1 Yip+2 = (-1).
ITokaskeM, YTO TOrja yTBEpXKIeHUEe BepHO 1A n =k + 1, T. e.
y£+2 T Yr+1Yr+3 = (_1)k+1°
B camom geate,
Y2, o— YrsrUrss = Ybr2— Yrs1@Wrer + Yas2) =
= yl§+2_ Yeir ~ Yrs1Un+2 = Yns2aWhrz = Yps1) — y£+1 =

= Yp+2Yr — Vi1 = —( y£+1 — Yrlr+2) = _(_l)k = (_1)k+1-

3HAUYUT, YTBEP)KAeHIIe BEPHO IJIsi JII0OOro n.




[image: image8.png]2. Csolicmsa 4ucnosbix nocnedosamenbHocmeli

YucsioBasd NOCIeL0BATEJbLHOCTh — YACTHBIH ciydail umcJoBOHM
GbYHKIINH, a TOTOMY HEKOTOphIe CBOMCTBA QYHKIINNA MOXKHO IIepeHEeCTH
U Ha IIOCJIeZOBATEJBLHOCTH.




[image: image9.png]Onpedenenue 2. IlocnegoBareabHOCTh (Y,) HA3LIBAIOT OTrpaHH-
yeHHOHM CBepXy, €CJIH CYILIecTBYyeT TaKoe 4mcjo M, uro mjasa Joboro
n € N BBINIOJIHAETCA HEPABeHCTBO Yy, < M. MHBIMU cloBaMu, IIOCJIENO-
BaTEJBbHOCTb 0ZDAHUYEHA C8epXYy, eCAU Bce ee YJeHBl He OoJbIlle He-
goToporo uucja. 9ucio M HaA3BIBAIOT 8epXHell 2paAHUYyell MOCIefoBa-
TeJIbHOCTH.

fcHo, YTO ecyM IIOCJIEeN0BATEIbHOCTL OTPAHNYEHA CBEPXY, TO Y Hee
0eCKOHEYHO MHOI'0 BEpXHUX I'DaHNIL.

Hanpumep, mocjaegosareabHocTs —1, —4, -9, —16, 25, ..., —n?, ...
orpaHN4YeHa CBepXy; B KaueCTBe BepXHel IPaHUIILI MOXXHO B3ATH YHUC-
go —1 (unm a0b6oe yuca0, KoTopoe Oosbie, yeM —1).

Onpedenenue 3. 1locnenoBaTeabHOCTS (Y,) Ha3bIBAIOT OTPAHMYCHHON
CHM3Y, €CJIA CYILIECTBYET TAKOe YHCJO M, UYTO AJiA Jioboro n € N BBIIOJI-
HAeTCA HepaBeHCTBO Y, = m. UHBIMH CJOBaMH, IIOCJIE€AOBATEJbHOCTD
02pPaHUYEHa CHU3Y, eCIIU BCe ee YJIeHbl He MEHbIIIe HEKOTOPOr'o YucJa.
Yucao m HA3BIBAIOT HUMNCHEl 2paHuyeil 1mocjiefoBaTeJbHOCTH.

Hanpumep, nociaegosarteabHocTs 1, 4, 9, 16, 25, ..., n?, ... orpa-
HUYeHA CHU3Yy; B KaueCTBe HHXKHEH I'pDaHUIIBI MOXKHO B3ATHh 4yucJo 1
(unu Jgr060e 4ucio, MeHbInee, yeM 1).

Ecin nocienoBaTelbHOCTh OTPAHHUYEHA M CBEPXY M CHHU3Y, TO €€
Ha3bIBAIOT OrPaHUYEHHOHN IIOocJjegoBaTeJbHOCTHIO. Hanpumep, orpa-

1 1 1
Gk §, FERREEE T e
B KauecTBe BepxHeil 'paHUIIBI MOXKHO B3ATH 1, B KauecTBe HU»KHeir — 0.

HUYEHHOMN ABJsSETCA II0CJIeJOBATEJBHOCTH 1,

Ecaun nmocrpouts rpadmuk 3TOM mOCJIeZOBATEJIbHOCTH, T. €. rpaduk
1
byukoum y = 5, ¥ € N (BblAeJeHHBIE TOYKM Ha pucyHke 188), To

MOXXHO 3aMEeTHUTh, UTO BeCh 'pa(hMK pPacIIOJIOKEH B IIOJIOCE MEXKIY OBY-
MA IOPHU3OHTAJILHBIMY IIPAMBIMHU (B JaHHOM ciayyae 3To y=0um y =1).
Ho B aToM M cocTouT, KaK M3BECTHO, reOMETPUYECKHI IIPU3HAK Orpa-
Hu4yeHHOCTH QyHKIHHU (cMm. § 8).
Ocob6eHHO HATJIAAHBIM CTaHO- 7
BUTCA CBOMCTBO OT'PAHHUYEHHOCTH
II0CyIef0BaTEeJILHOCTH, €CJH 4JIe-
HBI II0CJIeJOBaATEJIbHOCTH OTMe-
TUTh TOYKaAMM Ha YHNCJOBOH ‘
IIpsamMor. OrpaHHYEeHHOCTD II0CJIe-
AOBAaTEeJLPHOCTH O3HA4YaeT, 4TO \
BCe yjeHBI MOCJENOBATEIbHOCTH y =1
IIDUHaAJIeKaT HEKOTOPOMY OTpe3-
Ky. Tak, n306pa3uB WwieHBI IoCJIe- 75)

ad 4

[,

2 3 4 5 6

1
AOBaTesILHOCTH Y, = 77 TOYKaMH Puc. 188
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Puc. 189

Ha YKUCJIOBOI NPAMOii, 3aMeyaeM, YTO BCE OHU IIPHMHAJJIENKAT OTPE3Ky
[0; 1] (puc. 189).

IIpumep 7. HccaemoBaTh Ha OrPaHNMYEHHOCThb IIOCJIE€KOBATENb-
HOCTb

1 1 1 1 1
=F+ T+ 7=+ F +..+F.
hmA TR Jn

Pemnieuue. YToOBI OBIJIO IIOHATHO, O KAKOM IIOCJIEAOBATEJIbHOCTH
NJIeT pedb, BBIIIUIIIEM HECKOJIBKO €€ YJEHOB:

1 1 1 1 1 1
= -, :—-l-—’ = 4+ = 4+ —
Y1 A Yo A J2 Ys A J2 J3
U T. 1.

ITa I0CJIef0BaTeJIbHOCTh OrPAaHNYEHA CHHU3Yy: BCE €e YJIEHbI YIOB-
JIETBOPAIOT HEPaBeHCTBY Y, = 1. BbeiAcHUM, ABaAAeTCA JU NHOCJIEeAOBA-
TEeJBHOCTh OIPAHNUYEHHON cBepxy. PaccmoTpum ee n-u uijeH (n > 1):

1 1 1 1 1
=7=+7=+7=+F+..+F.
hmH T2 T BT Jn
B aToi1 cymMme n cjgaraeMbIx, IIpU4eM HaMMEHBIIIUM U3 HUX ABJIA-
1 1 1 1
eTcs IocJjiefHee cjiaraemMoe ——. 3HaUuT, Yy, > 7+—+ 7=+ ... + = =
A Jn = In " n Jn
=n- —\/1=, T. €. Y, > \/; . IIoCKOJBKY 4HCJIO \/; MOXKHO BHIOpATh 0O0JIb-
n

me Joboro 3azamHoro umciga M, To um y, MOXHO BbeIOpaTh OoJibIIE
JI000ro 3amaHHOro uucja M. 3To 3HAUMUT, YTO MOCJIEAOBATEJbHOCTD
He orpaHnuyeHa CBepXxy.

Omeem: 1OCJIeLOBATEJIbHOCTh OI'PaHNMUYEHAa CHH3Yy U He OrpaHHYeHa
CBEpXY.

Onpedenenue 4. IlocnenoBaTreabHOCTS (Y,) Ha3LIBAIOT BO3pacTalo-
meM, eCJ KaxKIbI ee 4ieH (KpoMe mepBoro) 6oJjibiie npeabigyiiero:
U1 <Ys <Y< Ys < eee < Yp1<Yp < eens

Hanpumep, nocixegosatenbHocTs 1, 4, 9, 16, 25, ..., n?, ... —
BO3pacTaloias.




[image: image11.png]Onpedenenue 5. IlocienoBaTebHOCTS (Y,) HA3HIBAIOT YOBIBAIOIIEH,
ecJV KaXKILINA ee 4ieH (KpoMe IIepPBOro) MeHbIlle IIpeabIAYIIero:

y1>y2>y3>y4>--->y,,_1>y,,>....

Hanpumep, mocjemoBaTeJbHOCTh 1, %, %, %, cees %, ... — YOBI-

BamoIas.
Boapac'ralomne n yﬁmnalomne IIocjie10BaTe€JIbHOCTH Oﬁ'bep;PIHHIOT

o6LIIMM TEPMHHOM — MOHOTOHHBIE MocJjenoBareabHocTH. Hanmpumep,

2 111 1 _
1, 4, 9, 16, 25, ..., n% ... un 1, 5 g2 47 v Wy v MOHOTOHHBIE
I0CJeA0BATEeJIBHOCTH, a IOCJeLOBaTeJbHOCTD 1, —%, %, —i, ‘oo
(—1)”'1%, ... — He MOHOTOHHAfl.

HccaenymoT mOCjaen0BaTEIBHOCTA HAa MOHOTOHHOCTBH C IIOMOIIBIO
IIPUBEJEHHBIX BEIIIIE OIIpeAesIeHU, HO MHOraAa ObiBaeT yA0OHO MCIIOJIb-
30BaTh CJeRyloilee AOCTATOYHO OYEBHUAHOE YTBEPIKAEHHE: eCau PyHK-
yua y = f(x) eospacmaem (ybvisaem ) na ayve [1; +°°], mo nocaedo-
sameJavHocmb Yy, = f(n) — sospacmarwwasn (ybuvisarou,asn ). Hanpumep,
GYHKIMA Y = x2 Bo3pacTaeT Ha Jyde [1; +90), u mociienoBaTeIbHOCTD

y, = n® Bo3pacraeT; QyHKIUA Y = % yObIBaeT Ha Jjyde [1; +°0), u mocJe-
OOBaTEeJbHOCTD Y, = % yObIBaer.

IIpumep 8. HUcciremoBaTh Ha MOHOTOHHOCTBH IIOCJIEIOBATEJIb-
2

n_
5" °
PemeHue. BeinmumeM n-it u (n + 1)-i1 4jeHsl mocje0BaATEIbHO-
n’ (n + 1)
CTH: Yy = eis Yns1 = Tl - Y106BI CPAaBHUTH 3TH 4YJIEHBI, COCTABUM

X Da3HOCTHh U OII€HHUM €€ 3HaK:

HOCTB Y, =

. _(n+1) p? (@ +2n+1)-5n" 2n+1_ 4n°
yn+1 yn - 5n+1 5n - 5n+1 - 5n+1 .

HJia HaTypaJpbHBIX 3HaUYEHUN n CIIpaBeAJIuBLI HepaBeHCTBa 2n < 2n?

u 1 < 2n% Caoxus ux, noayuum: 2n + 1 < 4n?, 1. e. Ana JI06BIX
2n + 1 — 4n?

5n+1 < O’

HaTypaJIbHBIX 3HAYEHHUH 7 CIIpaBeJINBO HEPaABEHCTBO

3Haan, Yn+1 =~ Yn <0.
Nrak, gna mobbIX HaTypalbHLIX 3HAUEHUIl 71 BBHITIOJHSETCS Hepa-

BeHCTBO y,,, < Y,, & 9TO 3HAUMT, YTO IIOCJIEAOBATEIBHOCTh (Y,) YObI-
Baer.
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581. SIBISIOTCH JM YHCJIOBRIMY OCJIEL0BATEJILHOCTAMI CleAylomue

dyBRKIIN:
a)y =38x%+5,x eZ; B)y=7-x% xe@;
6) y=sinx, x€[0, 2n}; r)y=cos§, xeN?
TIocrpoiite rpaduk GyHKIIM:
582. a)y=2-x, x eN; B)y=x;5,xeN;

5)y=3x—x2,xeN; r)y = x% - 4x, x € N.

O 583. a)yzsin%x,xeN; B)y=tg%x,xeN;
6) y = ctg§(2x +1), x € N; r) y=cosnx, X€N;

584. IIpuBegure npuMephl nocJjenoBarejbHOCTEl, 3aJaHHBIX!
a) ¢ moMombIo (popMyJIkI 71-TO YIEHA;
6) cJI0BeCHO;
B) PeKYPPEHTHAIM criocoGoM.

585. BapaiiTe nocjeq0BaTeJbHOCTh AHAIHTHYECKI 1 HalAuTe OATH Nep-
BBIX YJICHOB 3TO 110CJIe0BATeJIbHOCTH:
a) KayKJ0My HaTypalbHOMY YHCJY CTABUTCHA B COOTBETCTBHE IPO-
THBOIIOJIOMHOE €My UHCJIO; :
6) KaXKAOMY HATYPAIBHOMY UHCJIY CTABUTCS B COOTBETCTBIE KB/~
pPATHHIA KOPeHDb M3 9TOTO0 YHCJIA;
B)KAXIOMY HATYPATLHOMY YHCITy CTABHTCH B COOTBETCTBUE uncjo—5;
r) KaXKA0MY HATYPAIbHOMY YHCJIy CTABUTCH B COOTBETCTBUE noJo-
BUHA €TI0 KBaJgpara.
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a) Jlara Bospacralomias ocjae0BaTeIbHOCTb BCeX HATYPAIbHEL
4Hnces, KPATHHX 6. YramuTe ceaAbMo, JeBATEIA, ABeHAAATEIN
n-# 4JIeHH 0CIeA0BATEIbHOCTH,

6) ara Bo3pacralomas mocjieA0BaTeIbHOCTD BCeX HATYPAIbHEI
4Hcesl, KPATHLIX 7. YKAMKHUTe ee MeCTOM, AeCATHIA, TPHATATH Iep
BRIN, n-i 4jeHHl.

a) Haiigure naTh NepBbIX WIEHOB Bo3pacTalomieii HocIeA0BaTe b
HOCTH BCeX HATYPAJILHEIX YHCeJl, KOTOPble IIPH JeJIeHIH Ha 5 Aa101
B ocraTke 2.

6) Haliznre cyMMy He pBEIX IIIECTH WIECHOB BO3pacTarmeii nociaeno:
BaTeJIbHOCTH BCeX HATYPAIbHBIX YMCeJI, KOTOPEIE IPH AeJIeHIH Ha 4
JAaloT BocTaTKe 3.

a) UsBecrro, uTo (y,) — HOCIEAOBATEILHOCTD MATHIX CTeMeHei]
BCeX HaTypanbHEIX yuces. Hafinure y,, y,, U, Y,iq-

6) UsBecrro, uro (y,) — Bo3pacraiomas MOCHeL0BaTEIbHOCTE
BCeX HaTypaJbHBLIX cTeneHel uncia 3. Haiipure yy, Yy, Yoy» Usps

y2n+5°

Kaxue 4jleHbI T0C/IeJ0BATEILHOCTH Y,) PACTIOJIOMEHEI MEXKTY tLile-
HAMMH:

8) Yrzp M Yryss B) Ygog ¥ Y10035
0) Ypot M Ypgs T)Ysn-2 M Yzne3?

Ilo sazanHOI GopMyte n-To 4jIeHA BHIYUCIUTE AT IIepPBEIX Yjle-
HOB IOC/IeAOBATEIBHOCTH (Y,,):

a) Y, = 3-2n; B) Yy, =nd-1;
6) Yn = 2n% —n; r)y,,=3nz—;1.
a)y, = (-1 B) ¥n = 1] o0
6) Yn =%; ) Ys = ‘3:1"_*22.
a) Y, =3cos%:£; B) Yn =1—cos2—;£;

6) Yn =tg((—-l)”%); r) Y, =sinnn - cosnm.
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Haiiaure cyMMy HepPBLIX BOCHMHU WIESHOB Bo3pacraomiel mocjaeao-
BaTeJbHOCTH KBaJAPATOB IIPOCTHIX YK CEeJI.
Vxazarue: yucao 1 He CYUTAETCA HY IPOCTBIM, HY COCTABHBIM.

CocraBbTe 0JHY 13 BO3SMOMHEIX GopMYyJI 71-T0 YeHa I0CIeJ0Ba-
TeJbHOCTH I10 IIEPBHIM IIATH ee YWICHAM:

a)0,1,2,3,4, .. B)5,6,7,8,9, ..

6) -1, -2,-3,-4,-5, ..;; r)10,98,7,6, ...

a) 5, 10, 15, 20, 25, ...; B) 4, 8, 12, 186, 20, ...;
6) 6, 12, 18, 24, 30, ...; s 691215, ...
a) 3, 9, 27, 81, 243, ...; B) 1, 8, 27, 64, 125, ...;
6) 9, 16, 25, 36, 49, ...; r)2,9, 28, 65, 126, ... .

3 5 7 9 1
6)4’6’8’0 12777
B)l,l_l_L_l__ o

8’ 27 64° 125

1 1 1 1 1
r)

3.5’5.7°7.-9°9-11"11-13"""
OnpeneJmTe 3HAYeHNA HeCKOJbKHX IIePBLIX YJICHOB rocjgegoBa-

TeJbHOCTH 1 COCTaBbTE (OPMYJILY ee n-ro WieHa, eCJu rpaQ UK mnoc-
JIeAOBaTeJbHOCTH IIPeACTABJICH!

a) ga puc 18; B) Ha puc. 20;
6) ma puc. 19; r) Ha puc. 21.
T
_ll/u
!
754 p
i
_I6 ._yu
4,51 $
|
— 3
|
1,5.. > L1
!
o P
123456 n BN A AN

Puc. 18 Puc. 19
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Brinumure yeTkIpe MepBRIX YJIeHA I10CJIe]0OBATEIbHOCTH AeCATHY-

HBIX NpUOIMIKEeHNH yncaa 1/_2. :

a) 110 HeJOCTaTKY; 6) o n36LITKY.
YxaMure HOMep uJjleHa [10CJeAOBATEJIbHOCTH I, = 52 —+n1 , paB-
n
HOrO:
1

a) 0; B) — E;

3. _ 43
©) - 26’ ™)~ %26

IlocnenoBaTesaprOCTD 38KaHa (hopmyioit a, = (2n - 1) (3n + 2).
fABnaerca v WieHOM 1TOCJ€0BATEJIbHOCTH YHCJIO0}

a) 0; B) 153;

0) 24; r)—-2?

Kaxue 13 3ajaHHBIX TOCJIeJOBATEJILHOCTEN OrpAHUYEHRI CHU3Y ?
1 1 1 12 3 4

a)lyz,g,z,..., B)2’3,4,5,...’

6) -1, 2,-3, 4, - 5,...; rs, 43 21,0 -1,....
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Kaxue 13 3ajaHHELIX II0CJI€0BATeIbHOCTEH OTPAHNYEHHI CBEPXY?

1 1 1 1 1
a)-3,-2,-1,0, 1,...; B)'Z',Eazyg,—é,m;
1 2 3 4
6)1,-1,1,-2,1, -3,...; 1) 3 3 s
Kaxue us 3afaHHBIX 110CJIe0BATEIbHOCTEH ABJIAIOTCA OTPAHNIEH-
HBIME?
RIS S S S
5’37 2 g
1 3 5 2n -1
0) 2 4’6" """ 2n

B) 5, =5, 5, =5, ..., (~1)""+5, .3

1) -2 8, - 4,5,...,(- 1)+ 1)...

OnpegenuTe, ABISETCA JIU I0CJIEA0BAaTEILHOCTD (X,) yObIBalomei
njau BoapacTalonieii:

a) x, =3n+2; B) x, = n3;

__5 . _ -1
6) X, n 3’ r)x,,-(—l)" .

n+l
a) x, = (l) ; B) x, = 61°";
3
2n-1

6) x, = 7"%; mn=@$ :

O6BACHUTE, ABJIAETCA I10CIeJ0BAaTeIbHOCTD (Y/,) YOrIBalom el nin
BoapacTalome, ecjiy 414 J060T0 HOMepa 71 BRIOJIHAeTcH Hepa-
BEHCTBO!

a) Ynist = Yn > 0; B) Yoer ~Yn < 0;

6) %’3‘— <1 (y, >0) r) ly""—<1, (Y, <0).

BriscEuUTe, KaKHe 13 IPHUBEIeHHEIX 10CIeA0BaTeIbHOCTeN ABJIA-
JOTCA MOHOTOHHBIMH. Y KasKHUTe XapaKTep MOHOTOHHOCTH !

a) Yy, =2n-1 B)y, =n? +8;
2
6) y, =5 I‘)yu=3n+1°




