Juctok Ne17 [Npegen nocnenoBaTenbHoCcT — 2 01.2016

Onpenemenne 1. Tucsio a HazbIBaeTCst NPedesvHoli Moukol OCIEIOBATEILHOCTH (I, ), €CJIU [T BCAKOTO
qucsta € > 0 u s sioboro k € N cymectByer Takoe HaTypajabHOE 1 > k, 9TO BBIIOJIHEHO |T, — a| < €.
Qopmasbno: Ve >0 VkeN IneN,n>k: |z, —a| <e.

Ompenemrenne 2. Touka a Ha3bIBAETCs NPedeabHOU MOYKOT TOCTEIOBATEILHOCTH (L, ), €CJIU JTH06ast OKpecT-
HOCTb TOYKH @ COJEPIKUT OECKOHETHO MHOI'O 3JIEMEHTOB TI0CIe0BATETLHOCTH (T;,).

3amada 1. /lokakuTe S3KBUBAJIEHTHOCTH onpejeeHuit 1 n 2.

Bamaga 2. a) [lokaxkure, 9TO €CJiU MOCIEI0BATETHLHOCTD UMEET MPEJIeNT, TO ITOT MPEJIes ABJISETCS Mpe-
JeJIbHON TOYKOM, W APYTUX IPEIe/bHBIX TOUYEK HET.

6) BepHo Jin, 4TO €c/Iu [OC/IeI0BATEIbHOCTH UMEET eJIMHCTBEHHYIO IPEJIeIbHYIO TOUKY, TO 3Ta [MOCJIe10-
BATEJIbHOCTH CXOIUTCS !

3amaua 3. /lokakure, 4TO:
a) BCsIKasi MOHOTOHHAsI MIOCJ/IEJ0BATE/IbHOCTE HE MOYKET UMeTh GoJiee OJIHOM MPeJIe/IbHON TOYKH;
6) BCsKas OrpaHMYEHHAs MOCJIE[0BATEIbHOCTh MMEeeT XOTs Obl OJIHY MPEJICJbHYI0 TOUKY.

3amaga 4. Jl1a cieayromux 1nocsie[oBaTeIbHOCTEN YKaKUTe BCe UX IIpejieIbHble TOUKH:

n+1 ™ . TN
a) x, = : 6) z,=(—1)" B) I, =n; r) z, =n{"D"; ) cos 5 + sin —.
n

5

3agaga 5. CyIecTByer Ji OCIEI0BATE/IHHOCTD, MHOYKECTBO IPEJIEIbHBIX TOUEK KOTOPO €CTh

a) {1,2,...n} meN); )N, m) 6 1) 0,1 ) 0,1 e Q R

3amada 6. /lokakuTe, 9TO ecju IOC/IeI0BATEIbHOCTh UMEET IIPeJesl a, TO U Jdasd e€ IMOII0CIeI0Ba-
TEJIbHOCTh TaKzKe OyIeT MMeTh IpeJIen d.

Bamaua 7. a) [lokaxkure, 9To eCiM a SBJISIETCSI IPEJETBLHON TOUYKOM MOCIEI0BATELHOCTH, TO U3 9TOl
[1OCJIEIOBATEJIBHOCTU MOXKHO BBLIEJIUTH II0/IIOCJIEI0BATE]bHOCTb, CXOAAINYIOCd K a.
6) Bepmno i obparHOe yTBepKIeHue?

Sa,uatla 8. ,HOK&}KI/ITG, 4TO U3 BCAKON HeOFpaHquHHOfI II0CJIeJ0BATE/JIbHOCTH MOXKHO BBIJIC/JIUTDL IIOIIIO-
CJIe10BaTEJIbHOCTDL, CTPEMANIIYIOCH K OECKOHETHOCTH.

Bamaua 9°. (Teopema Boavyano-Betiepwmpacca) Jlokaykure, 9T0 U3 BCSIKONH OrpAHUYEHHON OC/IEI0BA~
TE€JIbHOCTU MO2KHO BBLAC/IUTDL CXOAANTYIOCHA ITOAIIOCICI0BATCJIbHOCTD.

Omnpenemrenne 3. [lociemoBarenbHoCTh (,) HA3BIBACTCS HYHIAMEHMAALHOTU, €CIIU JJIsT BCIKOTO THCIIA
e > 0 cymectByer Takoe k € N, 4uro jijig J1I0OOBIX HATYpPaJbHBIX M U N, OOJIbIIMX Kk, BBIIOJHIETCS
HEPABEHCTBO | Ty, — Tp| < €.

Gopmanpao: Ve >0 Ik eNVmneN mn>k: |z, —z,| <e.

Bamaua 10°. (Kpumepui Kowwu) JlokazKure, 9TO MOCJIEI0BATEIHLHOCTD (X,) CXOIUTCA TOTJA U TOJLKO
TOIJIa, KOT/JIa OHa sABJsIeTCs (pyH1aMeHTaIbHOI.

3amaua 11°. (Teopema Betiepwmpacca) Jlokazkure, 9To jr0dasi MOHOTOHHAsSI OIPAHUYEHHAs OCJIEI0Ba~
TEJIbHOCTD CXOJIUTCS.

Bamaua 12. Jlokaxkure, 94T0 MOC/IEI0BATEILHOCTD (T,) CXOAUTCS, U HAWIUTE €€ [peJIesl, ec/in

a) xn:QE; 0) xn:a—‘,a>0; B) 11 =2, 1y = V2V2, 25 = \/2V2V2, .. ;
n n

' [ 1
r) T =2, 1o =V24+ V2, z3=\/2+V2+V2, .. M) Ty = =, Tpy1 = Ty — T2,
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Bamaga 13. (Yucao e) Ilycrs k € N. [Jokaxkure, 9T0:

n

a)° MoCJIe/I0BATEILHOCTD T;), = (1 + — | cxomures (e€ mpesen obo3HaUAOT OYKBOIL €);
n

AN " 1 1 1 1
6)° lim (1+—) =¢f  B)° lim (1-=) == 0¥ lim (1+=+=+...+=]=e
n—00 n n—00 n e n—00 1 2l n!
1 a . )
3amaua 14. Ilycts x,1 = 3 <xn + —), npuaém a > 0 u x; > 0. Tokaxure, uro lim z, = /a.
Tn n—00

Bamaua 15*. [Jokazkure, 94TO B yIIOPAA09eHHOM 10J1e [’ aKcroMa 0 TOYHOI BepXHeil rpaH SKBUBAJICHTHA,
a) reopeme Boubiiano-Beiteprirpacca; 6) xpurepuio Komu u akcnome Apxumesa,;
B) Teopeme Beiieprrpacca.

Bamaua 16*. ITycts a,b € R, k € N. Haiinure npenesnr: a) lim {Wn}; 0) lim M;
n—oo M n—oo 1
a" 1 1
B) lim —; r) lim {/n; lim + +.oo ot —;
) n—oco nk ) n—>0°\/_ » n—oo (\/n2+1 vVn? +2 vn?+n

2 2 2
e) lim va* + b, XK) lim + +...+ :
)n—>oo ’ )n—>oo 1-2-3 2-3-4 n(n+1)(n+2)
Bamaua 17*. a) Jlokazkure, 9TO €CJIH IOCIEI0BATEILHOCTD (T, ) CXOIUTCSI, TO MOCJIE0BATEIBHOCTD CPE/I-
HUX apuPMEeTHIeCKuX ¥, = (1 + g + ... + Z,) /N TaKKe CXOAUTCs, TPUIEM K TOMY K€ MPEICITY.
6) Cdopmyupyiite u 1oKazKUTe AaHAJOIUIHOE YTBEPIKIEHNE JJIsl CPEIHEIO TeOMETPHIECKOrO.

Bamaga 18*. (Teopemvi IlImoavua)

a) Ilycre lim a, = lim b, = 0 u (b,) MoHOTOHHO yObIBaeT. JloKayKuTe, U4TO €CIM MOC/IEI0BATE b
n—oo n—oo

Ap+1 — Ap (079 .
HOCTDb | ————— | CXOAMTCS, TO U MOCAEIOBATEILHOCTD | — | CXOIUTCA, IPUIEM K TOMY YK€ IIPEIEILy.
bn+1 - bn bn
6) Ilycts lim b, = 400, mpuuém (b,) MOHOTOHHO Bo3pacTaer. JloKaxKuTe, UTO €C/IU MOCIeI0BATE b
n—oo

Apy1 — Ap ap, .
HOCTDH <— CXOOUTCA, TO U IIOCJICAOBATCJIbHOCTDL | —— | CXOOUTCA, IPHUYICM K TOMY 2Ke IIpeIeIy.

bn+1 - bn bn
B) Ilycrs lim b, = +o00, npudém (b,,) MOHOTOHHO Bo3pacTaeT. JlokaxKuTe, 9TO €CJIM BHINOJHEHO YCIOBHE
n—o0
Qp,

. Ap4+1 — Qp .
lim [ ———— | = +00, To crpaBeJIMBO Tak:kKe U paBeHCTBO lim [ — | = +o00.
n—00 bn+1 — bn n—co n
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IIpumeganwe. [longaTue npejesna mocjae10BaTeIbHOCTH B MATEMATHIECKOM aHAIN3€e ABJIACTCA KJIIOYEBBIM.
B ompenenénnoM Buae ¢ HUM pabOTaIM emé JpeBHUE I'PEKHU, XOTS CTPOroe OmpejeseHrne ObLIO JAHO
namuoro nozxke. Tak, Esnoke Kuujckuii (ox. 408 r. — ok. 355 1. 710 H.3.) pa3paboraj Tak Ha3bIBaeMbIil
«METOJ, UCUEPIBIBAHUS» JIJIsI BEIYUCCHUS TLIOMA e Pa3HbIX (DUTYD, KOTOPHIM BIOCIEJICTBUM YCIIEITHO
nosib3oBasmch EBkim (oK. 325 1. — oK. 265 1. 710 H.9.) u Apxumen (287-212 rr. o H.5). B 3HaMennTHIX
arnopugx 3enona durefickoro (ok. 490 r. — ok. 430 1. 710 H.3.) OHATHE TIPeJIeJIa TAKKe HesIBHO (DUTYPUPYET.

[Tozaree BCE Gostblitiee 1 GOJIbIIEE KOJIMIECTBO 33/1a4 (B OCHOBHOM, (DU3UYECKUX ) TIOTOJIKHYJIO Yes10-
BEYECTBO K UCCJIEIOBAHUIO ODECKOHEUHDBIX BeInYInH. Tak MOABUJICA HOBBIN pas3jiesl MAaTEMATUKU — MaTe-
MaTUYeCKUil aHaIM3, U BMECTe C HUM IIOHSATHE TIpejesa. ¥ ero UCTOKOB CTOSIU JIBOE BEJMKUX yUIEHBIX,
HE3aBUCUMO JIPYT OT JIpyra paspaborasiiiue Teopuio auddepeHnunaaibHoro U NHTErPAJIHLHOTO UCIUCTIEe-
HUsI, B IIyIUHY KOTOPOW MBI ¢ BAMU HaunHaeM norpyzKarbest: Ncadk Hporon (1642-1727 rr.) u I'érdpus
Brutbreanm JIéii6uun (1646-1716 rr.). A ompenesenne npejiesia B COBPEMEHHOM Buje jajin BepHAps
Bosbnano (1781-1848 rr.) u Kaps Téomop Bubrénbm Béitepmrpace (1815-1897 rr.).



