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13,10,21 Урок 9 Тема: Числовой ряд, основные понятия. Признаки сходимости рядов с положительными членами. Знакопеременные и знакочередующиеся ряды. Теорема Лейбница.
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(B TOM {MCTe Y 3HaKOHEPEAYIOLLUXCR) - ASHICTBYET MPU3HAK aGCOMIOTHOM CXOAUMOCTH.

CXoAUMOCTb 3HaKoYepeAyoWwmnXcs psaos. MNpusHak
JNeitbHnua B

[INA 3HAKOUEPEAYIOWMXCA PALOB WMEET MeCTO CMedyioLWid MpUsHaK CXOLMMOCTH — d
npwatak NleioHuLa.

Teopema (npusHak MeiiGHMLa). PAL CXODUTCA, @ €10 CyMMa He MPEBOCXOUT NEpBoro
uneHa, ecni OAHOBPEMEHHO BLITONHAIOTCA CrieayioLe ABa YCTIOBUA

« aBCOMIOTHLIE BEMM4/HbI UTEHOB 3HaKOUEPEAYIOLLETOCA PAA YObIEAIOT:
W s> > >
« nipenen ero oBLLEro Unera NP HEOTPaHWIEHHOM BO3PACTAHUM 1! PABEH HYTIO.

CriencTevte. ECTIM 38 CYMMY 3HAKOMEPEAYIOLLETOCA PALA MPUHATS CYMMY €70 /1 UTIEHOB, TO
HOnyueHHaR P! STOM MOTPELUHOCTS He MPeBIOAAST aGCOMIOTHOM BEMMuMHbI NepBOro
OTGPOLLIGHHOTO UrieHa.

TMpumep 1. Viccnenosats cxoQuMoCTs pAta
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Oxcuganme kinoactionu, ) >

OBa ycrioeun npusHaka NleiGHuLia BLINOMHeHbI, MIOSTOMY PAZ CXOAUTCA.
TMpumep 2. Viccrenosarts cxoQuMOCTs pAta
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3HadeHwo yOuiBaloT  Hailgm npenen oblero unera pAia (NpUMeHAA mpaswumo
Tonutans)

Mpenen obuero unesa pasen Hymo. O6a YCrosuA NpUaHaka NlefiGHMLA BHINONHEHs,
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MoHATHMA 3HaKo4YepeayroLWMXCS PSAOB U
3HaKonepeMeHHbIX paaoB

3HaKOEPEOYIOWUMUCS  PAOAMU  HASHIGAIOMCS  psdbl,  4MGHBI  KOMOPBIX
noMepeMeHHO MO MONOKUMENbHBI, MO OmpUyamenbHsi  Ualwe  Beero
PaCCMaTPUBAIOTCA 3HAKOMEDEAYIOLUMECR DAL, B KOTOPLIX UMIeHb YEPeayIoTCA uepes
O[VH: 3@ KEXKLIM NOMOKUTENbHBIM CHIEAYeT OTPULATENbHBIN, 38 KaKAbIM OTPULATENbHBIM
- MONOKATENbHBIA. HO BCTDEMAIOTCA 3HAKOMEDEAYIOUWMECA PAALI, B KOTOPHIX retbl
uepenyloTcA uepe3 Aga, TpW U Tak fanee.

PaccuoTpuM NpuMep 3HakoHepeayioLLerocs PAAA, Ha4ano KOTOPOro BLIMAAHT Tak
3-4+5-6+7—8+..
1 cpasy e oBLLMe NPaBNa 3aNVCk 3HaKOHEPEAYILLMXCA PALIOB.

Kak 1 & criyuae NioBbix PAAOE, ANA NPOROMKEHAA AaHHOTO PAAA HYHO 3afaT yHKLMIO,
onpeenAiLLYio oBLLM unieH pALa. B Halliew cnyuae 3To n +2.

A Kax 5a0amb 4epedoeaHUe Hakoe 4neHoe PA0a? YMHOKEHMEM yHKU Ha MAHYC
@AVHULY B HEKOTOPO/E CTereHM. B Kakoii CTeneHi? Cpasy e NOAUEPKHEM, UTO He Niosas
CTeneHb 0GeCnIeuHBacT YeperloBaHyie 3HaKoR MPH uneHax pAna

JlONyYCTUM, Mbi XOTUM, WTOGbI Mepebiii WneH 3Hakouepeaylolerocs paga Gein
NONOKATENbHBIM 3HAKOM, KaK 3TO U IMEET MeCTO B NPUBEAGHHOM Builue npuMepe. Torna
MUHYC @AVHUA AOMKHa GiTb B CTeneHn 7 — 1. HauHTe NOACTABNATS B 310 BbpakeHie
uncna HauvHaA C e[MHWLLI W Bbl MONYWMTE € Kayecmee rokasamens cmenesu npu
MUHYC eOutuLe Mo YEMHOE, MO HewdmHoe Yucsio. Mo u ecms HeobxoduMoe
yenosue yepedosatius 3taxoe! Takoli xe peaynTaT nonyuuM npu n + 1. ECIIA ke Mbl
XOTUM, 4TOGbI MEPBLIt 4ieH 3HaKoHepeayloLLerocs PAAA Bbin ¢ OTPULIATENbHbIM 3HaKoM,
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TO MOeM 3a/1aTb 3TOT PAR YMHOKeHIEM yHKLWM OBLLETO UrleHa Ha CANHMLLY B CTeneH:
7. TIONYUMM TO YETHOS, TO HEHETHOE UMCTIO M Tak Aanee. Kak BUAUM, Yike onMcaHHoe
YCTIOBME YEPEIOBaHNR 3HaKOB BINOMHEHO.

Takm 0GpasoM, MOXeM 3ANACATh MPUBEASHHLIA Bbille 3HAKOMEPEAYIOWWACA PAA B
obLuem Buze:

PGSR

=i

JINA 4EPErIOBAHIA IHAKOB UMeHa PAAA CTENeHb MAHYC EAHMLIS! MOKET GbiTs CYMMOY 1
T0BOT0 MONOKUTENSHOTO MM OTPULIATETIBHOTO, YETHOTO WM HEUETHOTO wnchia. To e
camoe oOTHOCMTCA K 3m, Sm, To 6CTh, uepedoBaMe 3HAKOB  UNGHOB
3HAKOMEPENYIOLLETOCH PAAA OBECTIEUMBAET CTENeHb NP MAHYC EAMHULLI B BUIE CYMMbI
7, YMHOKEHHOTO Ha M0GOE HEUBTHOE YMCTIO W NIoBOro YHcna
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Kaxue cmeneHu npu Muyc eduHuye He obecreducaiom 4epedoeaue SHakos
4neHoe psda? Te, KOTOPbIE MPUCYTCTEYIOT B BUAE n, YMHOKCHHOTO Ha M0GOE UETHOS
4YHCTIO, K KOTODOMY MPUGABIIEHO OGO YACTO, BKTIOMAR HYMb, HETHO WIM HEHETHOS.
TlpuMepsI NOKazaTened Takux cTenexeii: 2n, 2n + 1, 2n — 1, 2n + 3, 4n + 3... B cnyuae
Takux CTeMeHedl B 3aBACAMOCTA OT TOTO, C KaKMM MCTIOM CKNafblBaeTca "o,
YMHOKEHHOE Ha UETHO® YMCTIO, NONYHAIOTCA WA TOMLKO UETHSIE, WA TONIBKO HEUETHBIO
UHCITa, 4T, KaK Ml Y3Ke BLIACHWIM, He AST 4epef0BaHIA IHAKOB 4TICHOB PAAA.

3HaKOMEPEAYIOLUMECR DALl -  UACTHui  Cnydall  SHaKOMEPeMeHHbIX PFOOE.
3HaKonepemetHaie padsl - M0 PAOLI € WIHAMU MPOUSEOLHBIX SHAKOE, TO €CTh
TaKiM, KOTOPble MOTYT GbiTb NOMOKUTENbHLIMA W OTPULATENbHbIMA B MoGOi
nocnefoeaTtensHoCT. MpuMep 3HakonepemMeHHoro paja:

3+4+5+6-T+8— ..

[lanee PaccMOTPUM MPU3HAKA CXODUMOCTH 3HAKOUEPEAYIOLMXCH W 3HAKOMEPEMEHHbIX
DALOB. YCMOBHYIO CXOMMMOCT> 3HaKOUGPEAYWLLMXCA PAAE MOKHO YCTAGHOBHTL Mpu
NOMOLLYM Npu3Haka MNeiibHLa. A A Gonee WAPOKOTO Kpyra PAZIOB - 3HaKONepeMeHHbIX
(B TOM UNCNE Y 3HaKO4EPEAYIOLLUXCR) - ASHICTBYET MPUIHAK aBCOMIOTHOM CXOAUMOCTA.

CXoAUMOCTb 3HaKoYepeAyoWwmnXcs psaos. MNpusHak
JNeitbHnua

[INA 3HAKOUEPEAYIOWMXCA PALOB WMEET MeCTO CMedyioLWid MpUsHaK CXOLMMOCTH —
npwatak NleioHuLa.
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