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MpakTukym no MaTemaTnyeckomMy aHanusy
Ha MNagLWwux Kypcax: MeToanM4Yeckue HaxoaKu

AHHOmMauyus. B cmamee onucaH nodxod Kk oby4yeHuro cmydeHmos (bakanaepos) miao-
WUX Kypco8 mamemMamu4yecKux crieyuanbHocmeu (HarnpaeneHuld nod2omosKku) Mmamema-
mu4yeckoMy aHasusy, OCHO8aHHbIl Ha 832r190ax asmopa, ebipabomaHHbIX 8 rpouyecce
npakmu4eckol OesmesibHOCMU 8 meyeHue rocrnedHux oecsamu rnem. Packpbieaemcs
munusayusi 3aHamud ripakmukyma, amarbl Ka)x0020 U3 HUX, rnpusodsimcsi cooepxamerib-
Hbl€ rpuMepbI, UCrosib3yemMbie 8 xo0e pabomel cO cmyOeHmamu 8 pamKax rnpakmuKyma.
Knroyeenbie croga: npakmukym ro Mamemamu4yecKoMy aHanu3sy, adanmauyus, cmyoeH-
mbI MIadWux Kypcos, rpenodagsaHue mamemMamuku.

MoaepHusaums oTe4ecTBEHHOrO Bbiclero obpasoBaHus npeanonaraet nepexoq Ha
HoBble obpasoBaTesibHble CTaHO4aPTbl, O4HUM U3 KITHOYEBbIX MOMEHTOB KOTOPbIX SBMSIeTCA
BHeApeHne B ob6pa3oBaTenbHbIN MPOLIECC aKTUBHbIX METOL40B 0Oy4YeHNs U KOHTPONSA 3Ha-
HUA obyyatowmxca. BakHbIM MOMEHTOM B 0By4yeHUU, B YHaCTHOCTM MaTteMaTuyeckum guc-
UMnNanHam, octaeTtcsa npobnema onTMManbHOCTU BbiGOpa TEXHOMOrMMK, TO €CTb B3auMMO-
CBSI3aHHOW COBOKYMHOCTU MeTodoB, hopm n cpeactB obydeHus. TpaanunmoHHO npu oby-
YeHUN CTyOeHTOB MaTemMaTU4eCKOMY aHanu3dy B By3e MCMONb3ylTcs TexHonornn, 6asu-
pyroLnecs Ha neKUMOHHO-CEMUHAPCKOM CUCTEME, BKITHOYaloLWEN NEeKUNOHHbIE, npakTude-
CKMe 3aHATUSA, ceMuHapbl, NnabopaTopHble paboTbl, KOHCYNbTAUWUW, 3AHATUS KOHTPOIS
3HAHUN N YMEHWUIN CTYOEHTOB, 3a4eThl U 3K3aMeHbl. B npouecce npenogaBaHus NpakTuKy-
Ma no mMatemaTU4yecKoOMy aHanum3y B pamMKkax 3TOM CUCTEMbl BO3HUKAET psag npobnem, kKak
npv TpaanLUNOHHOM, Tak, 1 0co60, NpY MHHOBALMOHHOM NOAXOAE K OpraHm3aummn y4ebHoro
npouecca, 4acTb M3 KOTOPbIX MOXHO PEeLUNTb, MOAEPHU3NPYSA TEXHOMOMM 0byyeHus. Hu-
e onucaH noaxopd Kk obydeHuto ctyaeHToB (6akanaBpoB) MnaLlnx KypcoB mMatemartmye-
CKMX cneumanbHoCTen (HanpaBneHni NOAroTOBKM) MateMaTu4eckomMy aHanmay.

B Havyane obyyeHnss GOMbLWMHCTBO NEPBOKYPCHUKOB WUCNbITbIBAET P TPYAHOCTEWN,
CBSI3aHHbIX B MEPBY ovepeab C pasnuumem obpasoBaTesibHbIX CUCTEM LUKOMbI 1 By3a. B
TeYeHne NepBoro cemecTpa NPoMcxXoauT npouecc aganTtaumm K HOBonM obpasoBaTenibHON
cpeae, ogHaKo CTyAEeHTbl He B paBHOW Mepe OCYLLECTBMAT nepexoq K HOBbIM chopmam
0ByYeHuns, Npu KOTOPbIX 40N CaMOCTOATENbHOM PaboTbl Ha4 MaTepuanomM 3HaYUTENbHO
Bbille, HeXenu a1o Obino B wkone. OTCyTCTBUME CaMOCTOATENbHON paboTbl, HeaAoCTaToOu-
HOCTb KOHTPOMS CO CTOpPOHbI npenogaBaTend (B CPaBHEHWM CO LUKOSIbHbIM y4YUTENEM),
cnabas 6a3oBas NOAroToBKa CryXaT NPUYMHOW MMAOXOro YCBOeHUs yyebHOoro matepuana
N, KaK cnegcrene, Nroxon ycnesaemocTtu. [oaTomy uyenecoobpasHo obydyeHne Ha mnag-
LIMX Kypcax NpubnmanTb K LWKOMNbHbIM hopmMam (HO HE 3aMEHUTb UMW), YCUINNTb KOHTPOSb
Haj BbIMOSTHEHWEM CaMOCTOATENbHOW paboThl.

Bblgenum cpegun 3aHATUA NpakTMKyMa OCHOBHblE BUAbl U NOCTapaeMcsl rnokasaTb,
KaK peLuatoTcsa pasnnuyHble obpasoBaTternbHble BOMNPOCH! HA 3TUX 3aHATUAX.

B Hauyane yyebHoOro roga B pamkax npakTukyma npoBoauTcs 88o0HOe 3aHsimue, OcC-
HOBHOW LIeNbi0 KOTOPOro ABMSIeTCA opraHuM3aumns npouecca obyveHus. CTygeHTam pasbac-
HSETCS, Kakon matepuarn oHu OyayT nayyaTb, Kakme 3aHATUS U B KaKOM Konudectee OyayT
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npoBeaeHbl B CEMECTPE, Kak HEOOXOAMMO FOTOBUTLCA K 3aHATUAM, KakOBbl CPOKWU BbINOSTHE-
HUSA KOHTPOSIbHBIX PaboT (B TOM YMcre M AOMaLLHKX), Kak OyayT oueHuBaTbCs pesyrnbTaThbl
paboTbl B cEMECTpe (3a YTO M B KAKOM KONMYECTBE BbICTABMNSATLCA PENTUHIOBbIE Gansbl) 1
T. N. Heo6x0aMMOCTb Takoro 3aHATMA npeanonaraeT peanu3aunsi NPUHLUNA OTKPbITOCTU
MHdoOpMaLMK: B KaXXObIi MOMEHT BPEMEHMU CTYAEHT OOSMPKEH 3HATb, YTO eMy Heobxoaumo
3HaTb M YMeTb, YTO ANsi 3TOro HeobGXoauMO caenaTb, KakoBbl pe3ynbTaTbl ero AesiTenbHo-
CTW B 3TOT MOMEHT U T. A.

Ha BBOOHOM 3aHATMM CTYOEHTbI Takke NnosyyatoT nporpaMMy 8800HO20 MUHUMYMa —
CNNCOK BOMPOCOB LUKOSIbHOW MpOrpamMmbl, 3HaHWE KOTOPbIX HEOBXOAMMO Ans YCNEeLHOro
YCBOEHMS Kypca MaTeMaTU4eckoro aHanmsa. Ha camocTosTenbHyto NOAroTOBKY U KOHCYSb-
Tauuu c npenogaBaTteneM, kak NpaBumo, AaeTca ABE—TPU HeAenn, No UCTEYEHUN KOTOPbIX
BBOAHbLIN MMHMMYM cOAeTCcs B [Ba 3Tana (Teopetndeckasa u npakTuyeckasa yactu) B popme
Tecta BHe y4yebHbIX 3aHaTui. MNMpoBeaeHne 3a4eTa No BBOAHOMY MUHUMYMY MO3BONSAET COpU-
€HTMpOBaTb CTYAEHTOB Ha MOBTOPEHME LUKOSIbHOrO Kypca, BbisiBUTb Mpobenbl B 6a30Bbix
3HaHWSIX MEPBOKYPCHMKOB, YTO AaeT NpenogaBaTenito BO3MOXHOCTb 3dpekTuBHeE BECTU 06-
pas3oBaTeNbHYH AeATENbHOCTb. Kpome Toro, He MEHSIOLLMINCA 13 rofa B rof TeCT JaeT cpaB-
HUTENbHYI XapaKTEPUCTUKY BbIMYCKHUKOB Pa3fNYHbIX NET, NOCTynawLWmMx Ha Matematude-
CKue crneumanbHOCTX (HanpaBneHnsa NoaroToBkn) hakyneTeTa.

MNpvBeaemM 3aecb CMCOK BOMPOCOB TEOPETUYECKOW YacT! BBOAHOMO MUHMMYMa.

1. BblpaxeHns U npeobpa3zoBaHMA. MHoOrouneHbl OT OOHOM nepeMeHHon. PopMynbl COKpaLLeHHOro
YMHOXeHMS. PopMyrna KOpHEeWn KBaapaTHOro TpexyneHa, HaxoXaeHne pauMoHarnbHbIX KOPHEN MHOMOUIIEHOB Bbl-
COKMX cTeneHen. PasnoxeHne MHOroYneHoB Ha MHOXuTenu. JeneHue «yronkom». Mogynb OeWCTBUTENBHOMO
umncna, ero cBorcTBa. KopeHb n-i1 cteneHun u ero ceorcTBa. CTeneHb C pauMoHanbHbIM nokasaTerniem, CBOMCTBa
cTeneHel. Jlorapudm u ero cBorcTBa. ToxaecTBeHHble NpeobpasoBaHMs MppPaLMOHAIbHbLIX, CTEMEHHbIX, flora-
PUOMUYECKMX BbIpaXKeHUN. ApudomeTndeckasn nporpeccusi, opMyrbl OOLLEro YneHa, CyMMbl NEPBbLIX YNEHOB
apudmeTrdeckon nporpeccumn. F'eomeTpudeckas nporpeccus, opMyribl 0BLLEro YnieHa, CyMMbl NEPBbLIX YIIEHOB
reoMeTpuU4ecKomn Nporpeccun, CyMmMbl OECKOHEYHON YObIBaOLLEN FEOMETPUYECKON MPOrpeccum.

2. TpuroHomeTpusi. CUHYC, KOCMHYC, TaHr€HC M KOTAHreHC 4YUCrioBoro aprymeHta. COOTHOLLEHUS
MeXay TPUrOHOMETPUYECKUMUN PYHKLUAMU OQHOro aprymeHTa. opmMynbl CHOXEHNST apryMEHTOB, CNOXEHUsI
(OYHKUMIA, Npon3dBeaeHns yHKLMA, OBOWNHOMO Yria, MOHMWKEHUS cTeneHu, NnpmBeaeHna. YHnBepcarnbHasa Tpu-
roHoMeTpuyeckas nogcTtaHoBka. APKCUHYC, apKKOCUHYC, apKTaHIEHC U apKKOTaHreHC YMCIOBOro apryMmeHTa.
OCHOBHbIE COOTHOLLEHMS ANA 06paTHbIX TPUFOHOMETPUYECKUX DYHKLNA. ToxaecTBeHHble NpeobpaszoBaHns
TPUrOHOMETPUYECKUX BbIPAXKEHWN.

3. ®yHkumu. Obnactb onpegeneHns PYyHKLMU, MHOXECTBO 3HA4YeHuin. Hynu dyHKUUK, NPOMEXYTKU
3HakonocTosHcTBa. CBOMCTBa (PYHKLMIA: YETHOCTb (HEYETHOCTb), NEPUOANYHOCTb, MOHOTOHHOCTb. JKCTpe-
MyMbl. Hanbonbluee 1 HanMeHbLUee 3HaYeHUs PyHKUMWU. BneMeHTapHble YHKLMKU, X CBOWCTBA W rpadu-
KN: NHelHas, KBagpaTudHasi, ApoOHO-NNHeHas!, CTeNneHHasi, nokasaTternbHas, norapugmumyeckasi, TpUro-
HOMeTpuyeckne, obpartHble TpuroHomeTpuyeckme. OCHOBHblE MpueMbl Npeobpas3oBaHus rpaduKoB yHK-
UWUIA: COBUMN, PacTsKeHUsl, oTOOpaXeHnst OTHOCUTENbHO ocel. MocTpoeHre rpacuKoB yHKUNUIA, cogepxa-
LWMX 3HAK Moayns.

4. MeTop KoopauHaTt Ha nnockocTu. KoopanHaTtbl TOUKM Ha NIOcKocTU. PaccTosHue mexay Todka-
Mu. B3anmHOe pacnonoxeHue ABYX NPsSIMbIX Ha MAOCKOCTW: MapannenbHOCTb, NepneHanKynsapHOCTb. Yron
MexXay nNpsiMbIMU. YpaBHEHME OKPYXXHOCTH.

OcHOoBHOWM eguHMLEN NpaKkTUKyMa SIBRSIETCA npakmu4eckoe 3aHsmue. [1pegnona-
raeTcsl, YTO Kaxgoe 3aHsTMe peanu3yeTcsl Ha YeTblpeX OCHOBHbIX dTanax: NoAroToBka K
3aHATUIO, ayauUTOpHas, camocTosTenbHast paboTbl U KOHTPOMb 3HAHUA U YMEHUN CTyLEH-
Ta. [lpn 3aTOM Ha nNepBoe MeCTO BbIXOASAT MPUHLMUMbI CO3HATENIbHOCTU U CaMOCTOS-
TeNbHOCTU B 00y4eHun. Npn nodzomoeke K 3aHAMUK CTYOEHT U3yvyaeT TeopeTU4ECKNi
mMaTtepuars, 0603Ha4YeHHbIN B BONpocax K 00CyXaeHuto, pasbupaeTt npumMepbl peLleHns 3a-
Aad, npeacraBneHHble B cneumanbHom y4ebHom nocobum [1]. Kak npaBuno, npakrnyeckme
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3aHATUA NPOBOAATCA NOCHE MPOYTEHNS COOTBETCTBYHOLLMX BOMPOCOB B JIEKLNOHHOM Kyp-
ce. AydumopHas paboma HanpasfeHa Ha 06CyXaeHne OCHOBHbIX TEOPETUYECKMX BOMPO-
COB U KMYeBbIX 3agad Tembl 3aHATUSA. OHa NPOBOANTCA, Kak NpaBunno, POoHTanbHO C nUcC-
NOMb30BaHNEM HEMNPOAOIKUTENbHBIX CaMOCTOATENbHbIX paboT Ans peleHus 3agad.
Llenb ayauTopHOn paboTbl 3aknio4aeTca B NpeaoCTaBNeHNN CTYAEHTY BO3MOXHOCTM MO-
ny4nTb Hanbonee NofHble NPeaCTaBNEHNS O pPeLIeHUN 3a4a4 U X TeopeTUYeckoMm oboc-
HoBaHWW. Ha atane camocmosimernibHoU pabombi CTyAEHT pellaeT npeanoXeHHble 3aga-
4Yn N BbIABNSET Npobenbl B 3HaHUAX Npu nomowm Tecta «lposepb cebs» C OTKPbITbIMM
oTBeTamn. Konnyecteo 3agay B JOMALUHUX 3adaHusix obycnoBneHo TpeboBaHnammn yyeb-
HbIX NPOrpamMM HOBOrO MOKOSMEHUs, NpeanonaratLwmx 60nbWwon 06bemM CaMOCTOSATENBHON
paboTbl; BO3HMKAET Takke HEOOXOAMMOCTb pacLUMpUTb CNEKTP 3agay, onpeaenuTb Ux me-
CTO N 3Ha4yeHue BO BceM Kypce «BeaeHune B aHanu3», 4To obecnevmBaeTcs BKIOYEHNEM
3aJaHu, CBA3bIBAKOLMX TEMY 3aHATMA C npeabiaywimm Matepuanom. Kaxpgoe crnegyto-
LLlee NpaKTUYecKoe 3aHATUE HAYMHAETCH C KOHMPO/IbHO20 mecma Nno U3y4eHHOMY paHee
mMaTepuany, AalLero OLEHKY 3HaHUSIM U YMeHUAM cTygeHTa. Llenb Takoro Tecta — aatb
MHpopmauuio (1 B NepByt0 odepedb CamoMy MEPBOKYPCHUKY) O pesyrbTaTax obyyeHus
MaTemMaTU4eCKOMY aHanmay.

B kauyecTBe npumepa npvBedeM copepXaHue 3aHATUS, NMOCBSILLEHHOrO NMOHATUIO U
CBOVCTBaM MOCeaoBaTeNbHOCTEN N3 aBTOPCKOro nocobus K npaktukymy [2].

NocnepoBaTenbHOCTH
1. Bonpochbl kK 06¢cyxaeHuto.
MocnepgoBatenbHOCTb, ee rpaduk. PekyppeHTHO 3agaHHble nocnegoBaTtensHocTu. lNognocnenosa-
TenbHocTU. OrpaHNYeHHbIE 1 MOHOTOHHbIE NOCIeA0BaTENbHOCTHU.
2. NMpumepbl pelieHus 3agad.

Mpumep 1. [JaHa nocnepoBaTenbHOCTb %; %; %; %; .... N3 cneaytowmnx bopmyn Bbidbepute popmyny
ee obLero uneHa:
_q\n _q\n _1\n+l
1) anu; 2) anw; 3) Xn:&-
n+2 n+2 n+2

» Haxogum X, ANsi BCEX AaHHbIX nocrefosarensHocten: 1) x; =0, 3HauuT, aTa dopmyna He nopa-

XoauT; 2) Xqi = 2 1 3) Xq = 2. Haxoaum X, Ans ocTaBLIMXCA nocrneaoBaTenbHOCTEN: 2) X, = 5, 3Ha4uUT, 3Ta
1=3 1=3 2 277

dopmyna He noaxoauT; 3) X, =1 Bbuucnum no dopmyne 3) ocTanbHble JaHHble HaM YreHbl: X3 :%,

4
1
n+ (="t
n+

1.0:1: ... U3 paHHbIX dopmyn BblibepuTe dopmyny

Mpumep 2. [laHa nocnegosaTensHocTb O; 1;0 R

21 Ui g
ee obuero uneHa:

L ()" _ne()” L)

1+(_1)n+1
1) Xn—ﬁ. 2) Xp > 3) Xn_W, 4) xn:T_

P Tak KaK YicnuTeny npyu HevYeTHbIX HoMepax OOMKHbI PaBHATBLCS HYM0, TO PopMyrnbl 2) U 4) He Noaxo-
aaT1, a opmynbl 1) n 3) atomy ycrnosuto yooBneTsopsitoT. [pn YyeTHbIx Homepax n = 2K B cpopmyne 1) nonyya-
2

2
Tkl 2k+2 ni2+1
Mpumep 3. [laHa nocrenoBaTenbHOCTb X, = nZ —2n+39. Hangute pasHocTb mexay 31-m 1 30-m
YneHamu 3TOK NnocreaoBaTeNbHOCTMY.
> COCTaBUM PasHOCTb Xs1 —Xgg = (312 —2-31+39) — (30% —2-30+39) = (31% —30%) - 2(31-30) =
61.1-2=59.

eM X

aB cbopmyne 3) Xp = , YTO coBMnaaaeT C BOOM YIieHOB nocreaoBaTesibHOCTW.
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Mpumep 4. Mpu Kaknx 3HAYEHUAX a NOCNenoBaTENbHOCTb X, = a2 ABnseTcs yobiBaloLen?
n-+
» CocTtaBum pasHOCTb
X x = 2-a(n+l) 2-an_6n +4-3n%a-5na—2a—-10+5an—6n+3n2a B —2a-6
LTI T3 12 3n+2 (3n+5)(3n +2) (3n+5)(3n+2)

Tak kak 3HameHaTenb 3ToW Apobu Bcerga NONOXMTENbHBIA, TO ApoOb ByaeT oTpuuaTensHOW npu
—2a-6<0,T.e.npn a>-3.
Mpumep 5. NMpuBeguTe npumep nocnenoBaTenbLHOCTW, YAOBMETBOPSAOLWEN YCrOBUO, U NpUMep no-

crnefoBaTenbHOCTU, EMY HE YOOBMETBOpPSOLLEN (ecnu Takue cywectBytoT): (IneN)(Ve > O)[|xn —5| <ég].
» YcnoBue o3Ha4vaeT, Y4TO Afsi HEKOTOPOro HoMepa n Benu4yMHa |xn —5| MeHbLUEe NoBoro Nonoxm-

TenbHOro yucna. Ho aTto BO3MOXHO TOSMbKO TOrA4a, Korga oHa paBHa Hymo, T. €. B NocfefoBaTenbHOCTH
OOIMKeH ObITb XOTsi Obl OAMH YneH, paBHbIA 5. ITak, 4aHHOMY yCIOBUIO yOOBNETBOPSIET, HAaNpUMep, nocre-
poBaTenbHOCTb 5 1 1 ..., U HE YOOBNETBOPSET, HAanpumep, nocrnegosatensHocte 1,1 1, ....

3. 3apgaum gna obecyxaeHMsa B ayautopum

1. [JaHa nocnegoBaTenbHOCTb 0;];%;];3;.... M3 pgaHHbIX bopmyn Bbibepute dopmyny ee obuiero
1\ _n\n+1 __n\nh+1
yneHa: 1) x, :M; 2) X, :&; 3) Xp, :%_
n+1 +1 n+1

2. [JaHa nocneposatenbHocTb 2;0;—4;0;6;0;—8;0;.... I3obpasuTe rpadumk aTon nocnegoBaTenbHO-

cTn. V13 gaHHbIx hopmyn Beibepute dopmysy ee obuero ynera: 1) x, =1+ (=)")n; 2) x, =4n—(-)"n;
3) X =2+ncos?; 1) X, =(n+1)sin?; 5) Xn =ntg§.

3. Hangute natbii uneH nocnegosaTeslbHOCTM (xn), 3aJaHHON COOTHOLLIEHUSAMU X;=-1, X, =2,

Xni1 = Xn +0,5%,_1 .. I306pasute ee rpaduk.

4. [lokaxuTe, 4YTO nocrnegoBaTesfibHOCTb Xp = n2 — N aBndaeTca BO3p30T8IOLLI,€I7I.

5. lMpuBeanTe npumep nocnegosaTenbHOCTH, KOTOpas He ABnAsnacb 66l MOHOTOHHON, HO BO3pacTana
HauMHas C TPEeTbero YneHa.

6. lMocnepoBartenbHOCTb (xn) 3ajaHa COOTHOLWIEHUAMN X1 =1, X1 =15X, +0,5. [Jokaxute, 4TO OHa
BO3pacTaer.

7. [aHa nocnepgoBaTternibHOCTb Xy, = n2 —10n —20. HaunHas ¢ kakoro HOMepa OHa siBnsieTcs Bo3pac-
TawoLwen?

8. MNocnepoBaTenbHOCTb (xn) 3aAaHa COOTHOLIEHUAMU X1 =1, Xp.1=+/Xy +2 . [JOkaxuTe, 4TO OHa

orpaHuueHa.

9. M3BecTHO, YTO y AAHHON NOCNEA0BATENBHOCTM UNEHb! C YETHBIMI HOMEPaMM 1 YreHbl C HEeYEeTHbI-
MU HOMepamn 06pasyloT orpaHMyeHHble MoanocneaoBaTenbHOCTU. BepHo nu, 4To cama nocrneaosaTenb-
HOCTb TaKXe ABMAETCH OrPaHNYEHHON?

10. MpuBecTu npumep NocneaoBaTensHOCTY, YAOBMNETBOPSIOWEN 4aHHOMY YCMOBMIO, U MPUMEp Mo-
crefoBaTenbLHOCTU, EMY He Y0BNETBOPSIOLLEN (ECMU TaK1e CyLIECTBYIOT):

1) (Vn)(3e > 0)|xn —a| < &]; 2) (Fe > 0)(Vn)[|x,, —a| < £]; 3) (Ve >0)(Vn)[|x, —a| <] ?

4. 3apa4v ANA CaMOCTOATENILHOIO peLueHusi
n o
11. JaHa nocnenosaTenbHOCTb X, =—1. M300pasunTe ee rpadmk. Hangute pasHocTb mexay 21-m
n+

n 20-m yneHamm.
12. [OaHa nocnepoBatenbHocTb 0;2;6;12 .... I3 gaHHbIX dopmyn Bbibepute dopmyny ee obuiero

2 2

ynexa: 1) xn=n2—2n;2) Xp=N“-n;3) Xp =n“+n-2.

13. [ana nocnepoBatensHocTb 2;0;6;0;10;0;14;0;.... N3 gaHHbIX dbopmyn Bbibepute dopmMyny ee

obuero uneHa: 1) x, = (1-(-)")n; 2) x, =4n+(-1)"n; 3) x, :1+ncos? 4) X, = nsin? i 5) X, = ntg?.

~4N
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14. Haripgute COTbIi YneH NoCNefoBaTeNbHOCTH, 3a4aBAEMOM COOTHOLIEHUSAMU Xq =2, Xp,q =Xp +2 .

1 .
15. [dokaxuTte, YTO NOCNeLoBaTENbHOCTb X, = > aBnsieTcs yobiBatoLLen.
n

1

- HauunHas ¢ kakoro Homepa oHa sBnsieTcs yobl-
n“-12n+41

16. [aHa nocrefoBaTenbHOCTb X, =

BawoLLen?

17. W3BecTHO, 4TO y AaHHOW NocrneaoBaTerNlbHOCTU YNeHbl C YETHBIMU HOMEPaMU U YNeHbl C HeYeT-
HbIMM HOMepamy oOpa3syloT Bo3pacTalolme nogrnocnegoBaTenbHOCTM. BepHo nn, 4To cama nocnegosa-
TENbHOCTb TaKke SBMNSETCH Bo3pacTawoLwen?

18. TllpuBeanTe npumep MOCNeAOBATENbHOCTM, KOTOpas He SBMSIETCA OrpaHUYEeHHOW, HO WMeeT
OrpaHMYEHHYI0 MOANOCNEeA0BaTENbHOCTb.

19. [aHbl orpaHMYeHHble NOCreAoBaTeNbHOCTH (xn) n (yn). Hokaxute, 4TO NocrnegoBaTernbHOCTb
zn, =max{X,,Yn} TaKKe ABnNAeTcs orpaHN4YeHHON.

20. [aHa orpaHu4yeHHas nocrnegoBaTenlbHOCTb (xn). BepHo nu1, 4TO NocnenoBaTenbHOCTb (nxn) AB-
nsieTca HEOrpaHUYEHHON?

21. [aHbl nocneaoBaTeNbHOCTH (xn) n (yn), UMEILLNE OrpaHUYeHHbIE MOANOCNea0BaTENbLHOCTH.
Ob6s3aHa Ny nocnefoBaTenbHOCTb Z, = X, + Y, TakKe MMeTb OrpaHnNYeHHyo NoAnocnefoBaTelbHOCTb?

22. lpuBeguTe npumMep TakoW OrpaHMYEHHON NocnenoBaTenbHOCTY (xn), YTO NocrnengoBaTenbHOCTb
X1, X2, X3, Xq, ... ABAAETCA 1) HEOrpaHNYEHHON; 2) OrpaHNYEeHHOV.

23. lNpvBeaute npumep nocrefoBaTeNbHOCTW, YAOBNETBOPSAIOLWEN AAaHHOMY YCMOBUIO, U MpUMep
nocrefoBaTelbHOCTU, EMY He YA0BMNETBOPSAIOLLEN (ECNU Takue CyLLEeCTBYIOT):

1) (Vn)(3& > 0)l|xp —& > £]; 2) (F&>0)(An)[|x, —a| > &]; 3) (V& >0)(Vn)[|x, —a| > &].
5. Tect «MpoBepb cebs»
ALl. MocnenoBaTenbHOCTb g;O;%;O;%;O;... 3afaetcs (POpPMynoi

1+ (-)" n+(-1)" 1+ (=" 1+(-pn+t
n+1 n+2 n+2 n+2
A2. lNocnenoBatenbHOCTb X, =N+ 1
n
1) He orpaHnyeHa; 2) BO3pacrTaerT; 3) HEMOHOTOHHZ; 4) orpaHunyeHa.
A3. HanbonbLuer 13 pasHocTen Mexay YneHaMu nocneaoBaTenbHOCTN X,, = nZ —5n oynet
1) X2 —X; 2) X3—Xz; 3) Xq—X3; 4) X5 —Xg4.
(-1)n
A4. lNocnepoBaTenbHOCTb X, = ~—"—— B HEKOTOPbIX TOYKaX NPUHMMAET 3HaYEHMS
n°+1
) 1. _ 5. 2
1) O; 2) 5 3) —2; 4) -
A5. CoTbI UneH nocrneaoBaTenbHOCTU, 3a4aHHON COOTHOLIEHUAMU Xq =2, X1 = 3Xp —2 PaBeH
1) 3.21%0 _o; 2) 2941, 3) 31 _2; 4) 3% 41,

an
A6. NocregoBaTenbHOCTb X, = 1 BO3pacTaeT Npu 3Ha4YeHNAX a 13 NpomMexyTka
n+

1) (B0); 2) (~3n0); 3) (©3); 4) (-30).

Bl. lMpuBegute npumep nocrefoBaTeribHOCTU (ecrv Takas CyLecTBYeT), yOO0BIETBOPSIOLWEN YCIOBUO
(AneN)(Ve > 0)[|xn +]j <ég].

B2. lNMpuBegute npumep nocrnefoBaTensHOCTU, 3a4aHHON QOPMYMOW N -0 YrneHa, Takow, YTO OHa MPUHU-
maeT 3HayeHne 0 poBHO ABa pa3an Xg =12.

n2 +7n
B3. HaunHas ¢ kakoro Homepa BCe YNneHbl MoCnefoBaTenbHOCTN X, = “5_on He MeHblle 67
n

B4. MNMpuBeanTe npumep pekyppeHTHO 3a4aHHOWN orpaHnyYeHHon ybbiBatoLen nocnegoBaTenbHOCTHU.

~5N
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Ha cemecTp nnaHupyeTcs HECKONbKO CeMUHapCKUX 3aHsmull, OCHOBHas Lernb KO-
TOpbIX — pa3obpaTb COo CTygeHTamu Haumboree CrioXHble BOMPOChI NEKUMOHHOro Kypca.
CemunHap npoBoauTCs MO 3apaHee OroBOPEHHbLIM BOMpoOcaM M, Kak npaBuno, npoxoauT B
dopMe oTBeTa CTyAeHTa Ha TEOPETUYECKNIA BONPOC Y AockM (nogpobHee cm. [3]).

JlabopamopHbie pabombl HanpasreHbl Ha OTPaboTKy HABbLIKOB peELUEHUs anropuT-
Muyecknx 3agad. OHM NPOBOAATCA NO UHCTPYKUMAM — NoApOOHbIM anroputMam ¢ npume-
pamn pelleHus 3agady. Ha Takux 3aHATUSX pe3ko Bo3pacTaeT 06bemM CamMOCTOSATErbHOM
paboTbl cTyaeHToB. NpenogaBatens Ha nabopaTtopHon paboTe BbICTynaeT B POSiM KOH-
cynbTaHTa: nomoraeTt cnabbiM cTygeHTam pasobpaTtb maTepuarn, nomoyvb nogobpatb no-
XOXMWe NpUMepbl, NPOBEPUTb MPaBUIbHOCTb BbINOMHEHUS 3a4aHUN.

B TeueHue cemecTpa npoBogAaTca ABe—Tpu ayOumoOpHbIe KOHMpPOoJibHble pabo-
mbl, Uenb KOTOPbIX — AaTb OLEHKY 3HaHUAM CTyOeHTOB MO M3y4eHHOMYy MaTtepuany. 3a
HECKONbKO Hedenb [0 ayauTOpHOW paboTbl CTYyAEHTbl MNOMy4yalT OOMaWHHK KOH-
mposnbHyro pabomy. [lomalHne KOHTPOnbHbIEe paboTbl NpegHa3HadeHbl Ans 0606LweHns
3HaHUN Mo Teme, 3anofiHeHN0 NPobenoB B 3HAHUAX, NOLArOTOBKE K ayauTOpHOM pabore.
HenocpeactBeHHO nepen KOHTPONbHOW paboTow NpoBOAUTCHA 3aHssmue-ob6obuwieHue no
n3y4yaemom Teme.

Takum o06pa3oM, B TeveHWe cemecTpa Kaxabli MepBOKYPCHUK nony4vaet 6onee
20 OTMETOK, BKIIHOYasi OLEHKM 3a TeCTbl K KaXOOMY 3aHSITUIO, KOHTPOSbHble paboThl, O0-
MalLHWe KOHTPOSbHble paboTbl, ceMuHapbl U T. N. Takad cucteMa OueHKM o4eHb Brm3ka K
LUKONbHON 1 obecneumBaeT paboTy CTYAEHTOB C y4eOHLIM MaTepuanomMm B TEYEHME CEMECT-
pa. Bce oueHkn nepeBoasTca B cTOBanbHy0 CUCTEMY M 3aHOCATCS B CreuunarnbHyo pen-
TUHrOBYIO Tabnuuy, KoTopas AOCTYMHA KaXaomy CTyaeHTy. [Mpu aToMm peanunsyeTcsi NPUH-
uMn copeBHoBaTenbHOCTU. OQHAKO He CTOUT 3a0CTPSATb BHUMAHME Ha pasnuuusx B pe-
3ynbTartax Mexagy cTyaeHTaMmu, HeobXxoaUMO pasbsACHUTb, YTO MMaBHOE — NIMYHOCTHBIN POCT:
Kaxxgasa crnegymollasi oueHka JoMmkHa ObiTb nydlle npeaplayllen, 3To roBOopuT O 3auHTepe-
COBaHHOCTM CTyAeHTa B 00yyeHun. Kpome Toro, Heo6xoamMmMo yCTaHOBUTbL NMPUOPUTET OLie-
HOK — OTMETKU 332 KOHTPOrbHble paboTbl N CEMUHAPbl OOMKHbI LLEHUTLCS BbILLEe OLEHOK 3a
TeKylime TecTbl. ATO AaeT BO3MOXHOCTb OLleHMBAaTb KOHEYHbIN pe3ynbTaTt obyyeHns, a CcTy-
AEHTaM C MOXMMU NepBbIMK pe3ynbTaTaMy HE KOMNyCKaTb PYKU» — Y KAXKOOro JOSMKEH ObiTb
LWaHC ucnpaBuTb nonoxeHne. C Takmx NO3MUUI paspellaeTcs nepecaada TecToB, Hanu-
CaHHbIX Ha HX3KMI Gann 4Yepe3 HEKOTOPOe BpeMsi, Nocne TOro, Kak y CTyAeHTa matepuan
«ynsketcs» B ronose. O4HaKo eCTb ONACHOCTb, YTO HEKOTOPbIE U3 CTYAEHTOB MPUBbLIKHYT
nonyyatb 6anfbl UMEHHO Ha NepenucbiBaHUN U NepecTaHyT YYnTbCa Ha 3aHATMAX. Bo ums-
GexaHune aTtoro K 6annam, Nony4YeHHbIM Ha nepenncbiBaHnn (KOTOpoe NPOBOAUTCH TOSbKO
OOMH pas No KaXXAoMy TeCTy), NpUMeHSeTCa NoHmkKaLwmn koadduumeHT 0,85.

Mpu paboTe NO ONUCaHHOW Bbille CUCTEME OLEHUBATb pe3ynbTaTbl paboTbl CTyAeH-
TOB 3a CeMecCTp ropasgo nerde. PeliTuHroBas cuctema gaet BO3MOXHOCTb BbISICHUTb, B
Kakmx Temax y CTyAeHTOB eCTb Npobenbl B 3HAHNAX M YMEHUAX M 3aKpbITb 3TU Npobenbl.
3ayeT B 3TOM cryyae nepepacrtaeT B 3aKniouMTensHoe 3aHsimue rnodeedeHusi Umoz208.
BonbWMHCTBO CTYAEHTOB MOryT MOMy4YMTb 3a4eT No utoram paboTbl B cEMeCTpe; 3ayeT-
HbIM MCMbITAHMAM MNOABEpPrawTCs NuWb cnaboycneBawwime U nvetowwme 3HavnTernbHble
NPONYCKN y4eBHbIX 3aHATUA CTYOEHThI.

CCbINKN Ha NCTOYHUKMN
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Workshop on mathematical analysis to undergraduate: Methodological findings

Abstract. The paper describes an approach to teaching students (bachelors) undergraduate students spe-
cializing in mathematics (training areas) mathematical analysis based on the author's views developed in the
course of practice in the last ten years. Disclosed typing lessons workshop stages each of them, are interest-
ing examples used in the course of working with students in the workshop.
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