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1. MecTto nucuuminHbl B cTpykrype OITOII
JucuuriauHa OTHOCUTCA K 00s3aTeJIbHON YacTH.

Ne MecTO IMCHUILIMHBI B y4e0HOM CraHgapTHBIN TEKCT AJI aBTOMATHY€CKOT0
BapH IJIaHe 00pa30BaTeJIbLHOH 3amoJIHeHUus1 B KOHcTpyKTOope PILI
aHTa NPOrpamMMbl
1 brmox 1. Huctummuubel (Moxynw) | Aucummumuaa  B1.0.23  «lIpaktukym 1o
O0s3aTenbHas yacTb MaTE€MaTUYeCKOMY AaHAJIU3y» OTHOCUTCS K
obs3arenbHOl  wactu  OOIl  HampaBneHUs
MOATOTOBKH 09.03.03 [Ipuknannas
nHpOpMaTHKA.

2. Tlnanupyemble pe3yJibTATHI 00yYeHHs 0 AUCHHILIHHE, COOTHECEHHBIE ¢ IIAHUPYEMbIMH
pe3yJibTaTaMi 0CBOEHHsI 00Pa30BaTeJbHOI MPorpaMMbl (KOMIETEHIHSIMH M HHAHKATOPaAMHU
JMOCTHIKEHHUS] KOMIIeTEeHIIHi)

IInanupyembie pe3ybTaThl 00y4eHHs MO JMCHHUIIIMHE (MOY10),
B COOTBETCTBHH € HHANKATOPOM /IOCTHKEHUS] KOMIIETEeHIIUH

4.  oughgpepenyuposams
napamempuiecKku 3a0anHvle QyHKyuiL
5. uccreoosame @yHukyuro c

NOMOWBIO  NPOUZBOOHbIX U CIPOUND
epaghuxu;
6. wmaxooumo JIOKAbHbIE u

27100a1bHble IKCMPeMyMbl PYHKYUIL,

7.  maxooumov ycnoeHvle
IKCMpeMyMbl YyHKYUU,
8. packnadvisame  Qyukyuu  no

dopmyne Teinopa;

9.  ummezpuposamv Qynkyuu;

10. npeocmasums @yHkyuro 6 Guoe
cmenenHo2o psda u pada Pypove,

11. naxooums OnuUHb
niowaou NIoCcKux gueyp,

KPUBLIX,
obvembl U

®opmupyemsble
pMupy Wnmkarop HaumenoBaHue
KomneTentuit (o7, HAOCTHACHHH Pe3yabTaThl 00y4yeHuUs1 OHEHOAHOT
COACPKAHUEC KOMIIETEHIUH ™ Y Y cpeacTBa
MO JUCHMILIUHE* *
KOMIICTCHLIMH) (xox, conepixanue
WHMKATOPA)

OIIK-1. Cnocoben OIIK-1.1. Ymemo pewsams mamemamuueckue 3adauu | 3agaHus K
npuMeHsamos ﬂeMOHcmpupyem u npo6ﬂe/vzb1, AaAHAN02U4HbIE panee 3a4ery,
eCmecmeeHHOHAYUHble | 3HAHUE OCHOS blcuiell | U3VHeHHbIM: KOHTPOJIbHBIC
u obweundicenepubie Mamemamuxu, 1. pacxpuieams - neonpedenentocmu | nagaryy

u BbIYUCTAMD npeodeinvl
BHAHUA, MEMOoObl Qusuxu, . N

. nocneoogamenvHocmeti U QyHkyuil  (c

MamemamuyecKkozo BbIYUCTTUMENILHOU

NOMOWbBIO  3AMEYAMENbHbIX — NPedenos,
ananusau MEXHURU U IKBUBANEHMHBIX ~ OECKOHeUHO — MATbIX,
MOOenuposanus, NnpocpamMmuposanus. npasuna Jlonumans);
meopemu4eckoco u 2.  uccredosamo @dyHKyuIo Ha
IKCNEPUMEHMATLHOZ20 HenpepbisHOCMb u
Uccne008anus 6 ougppepenyupyemocms;
npogheccuonanvbHol 3. ougpepepenyuposamy  s6Ho  u
desmenbHoCHu Hes18HO 3a0anHble QYHKYUU,




macceosl  mei, nﬂou;adu noeepracmeﬁ,
KOOp()MHambl yenmpa macc.

OIIK-1.2.
Lemoncmpupyem

3uame nonamus u ymeepoicoenus,
OCHOBHbBLE MEMOObL U NPpUeMbl OUCYUNTUHBI

IIpaxmuyeckoe
3a0aHue

YMeHue peulams
npogheccuonanvivie

U 0OWEUHIICEHEPHBIX
3HAHUL, MEmo008

3a0avu ¢ npumeHenuem
eCmeCmeeHHOHAY4YHbLX

«Mamemamuuecxkuii ananus»

mamemamuyeckoz2o
aHanu3a u
MOOeUPOBAHUAL.
OIIK-1.3. Brademv nasvikom 63smusi npouzeo0HbIX,
ﬂeMOHcmpupyem uccnedosams Ha IKCmpemym d)yHKlﬂlu
Hanuuue OOHOU U MHO2UX NEPEMEHHBLX, NPUMEHSMb
npakmuueckozo onpeodenennblll UHmepai K peeHuo
2eoMempuyecKux u Gusuueckux 3a0ad,
onvlma o
8blOUpams Hauboiee nOOXo0AWULL npuem
meopemu4eckKoco u N
UU MeMOO OISl peueHus nPpaKmu4ecKoll
IKCNEPUMEHMANBHO20 | 4500
uccne0osanus
00vexmos
npogeccuonanbHol
OesimelbHOCU.

TCKYH_IHﬁ KOHTPOJIb YCIICBACMOCTH PCAIIN3YCTCs B (I)opMe OIIPOCOB HaA 3aHATUAX CCMHUHAPCKOI'O THUIIA.

[TpoMesxkyTouHas aTTECTalUs IPOXOIUT B TPAAUIIMOHHOW opme (3auer).

3. CTpyKTYypa M cojiep:KaHue TUCIHUTNIHHBI
3.1. Tpya0eMKoOCTh TUCHUTIINHBI

Ounas popma 00yueHust
OO6mas TpyA0eMKOCTh 43ET
YacoB mo yuedbHOMY ILUIaHY 144
B TOM 4HCJIe
ayNTOPHBIE 3aHATHS (KOHTAKTHAs padoTa): 130
- 3aHATHS JIEKIIMOHHOTO THNA 0
- 3aHATHS CEMHHAPCKOI0 THIA 128
- 3aHATHSA J1a00PaATOPHOIO TUIIA
- TeKymuii kKoHTpoJas (KCP) ’
caMoCTOsITeJIbHAsI padoTa 14
Ipome:kyTouHasi aTTecTalus — 3a4eT 0

3.2. Conep:kanne TUCIHHNIHHBI

HauMeHnoBaHue u KpaTKoe CoAepKaHue pa3aejioB u
TEeM JTHCHHUIIJINHBI,

(¢opma npomexkyTOUHOM aTTECTALIUH 11O
JUCHUITUHE

Bcero B TOM YHCJIC

(4acel) KOHTaKTHasi padora (padora
BO B3aMMO/IeiiCTBHH C
npenojgaBartesiemM), 4acbl

W3 HUX

CamocrosiTeJbHas]
pabota cTyaeHTa




3ausaTusa

VICKIIMOHHOI'0O THUIIA

3anarus

CEMHMHAPCKOro

THIIA

3ausaTus

U1aGOPaTOPHOIO

THIIA

Bcero

KOHTAKTHBIX YaC0B

Cemectp 1

BBenenne

1.Ilpeamer MaTeMaTUUECKOTO aHAIIN3A.

Odepk UCTOPUU PA3BUTHSI MATEMAaTUUECKOTO aHAIM3A.
MaremaTHueckas CUMBOJIMKA, 0003HAYEHHUS

2.BemecTBeHHEBIC YK CIA

Yucnosas npsimasi. YucioBele MHOXKECTBA:
MPOMEXYTKH, HHTEPBAJIbL, Ty4l. OKpPEeCTHOCTh TOUKH.
DneMEHTHI TeOpUU MHOXeCTB. OrpaHUYEeHHbIE U
HEOTpaHMYCHHBIE MHOXKECTBA, TPAHN MHOJKECTBA.
CymecTBOBaHIE TOYHBIX T'paHeH OTpaHUICHHBIX
YHCIIOBBIX MHOKeCTB. CUETHBIE M HECUETHBIE
MHOKecTBa. HecueTHOCTh MHOMKECTBA
JIEMCTBUATENLHBIX YHCET

3.YncioBble M0OCI€A0BATEIbHOCTH:
OnpezeneHue YMCI0BON MOCIEN0BATENBHOCTH.
CxXoauMoCTh U Ipeaes YUCIOBON
nociyenosarenabHocTu. IIpumepst.

CBolicTBa IIPE/IEIIOB U YUCIOBBIX
MOCJIEA0BATEIbHOCTEN.

TeopeMa 0 eIMHCTBEHHOCTH IIpejiena, Teopema 00
OTPaHUYEHHOCTH CXOAsIIeHcs
MOCJIEJ0BATENBHOCTH, IPEAEIBHBIN MEPEXO B
HEpaBeHCTBaX, apu(MeTnieckue IeHCTBUS CO
CXOAAIIMMUCS MOCIIEA0BATEIbHOCTSIMH.
BeckoneuHo Maible 1 OONBIINE MTOCIIEA0BATEIBHOCTH,
CBsI3b MKy HUMH. CBOICTBa OECKOHEUHO MaJIbIX
MOCIE0BATENBHOCTEN.

IIpenen MOHOTOHHOH MOCIENOBATENHHOCTH.
Uucno e. IIpuHIUN BIIO)KEHHBIX OTPE3KOB.
IloanocnenoBaTeIbLHOCTH.

Teopema bonbiano-Beiiepirpacca.

IIpenenpHble TOUKHM YUCIIOBOIO MHOXECTBA. BepxHuii
U HIDKHUH TIpeenbl IOCIeA0BaTEIbHOCTH.
Kpurepuii Komm cymectBoBanus npenena.
ITonHoTa YKCIOBOI NPSAMOIA.

11

10

10

4 ITpenen pyHKIUHA.

OyHKIMH AEHCTBUTEIFHOTO TIepeMeHHor0. O0IacTh
OIIpeeIIeHNs], MHOXKECTBO 3HaueHUH. CriocoOb!
3aganus GyHKOui. ['paduk pyHKINH.

Omnpenenenue npeaena QyHKIUU B TOUKe 110 [ eitHe u
Komm.

Teopema 3KBUBAJIEHTHOCTH onpeiesieHul. JIokanbHas
OTPaHNYEHHOCTH (PYHKITNH, UMEIOIIEH Mpeert.
CBolicTBa mpeaenioB QYHKITHA.

[Ipenen cynepno3uiy GyHKITUH.

BeckoneuHo Maible QyHKIIMN ¥ UX CPaBHEHHE.
3ameuarenbHbIe MPeIeIbl

S1T1 X

R ,Iir‘r“)l(l +,X‘}T1

PackpeiTre HeonpeaeaeHHOCTEN.

O060011IeHre TIOHATHUS TIpeIena: OAHOCTOPOHHUE
Tpeessl, 0eCKOHEYHO O0bINe (PYHKINH, TPEIeITb]
Ha OECKOHEYHOCTH.

Kpurepunii Ko cyniecTtBoBaHusl KOHEUHOTO IIpeeiia

11

10

10

4




(YHKIMY B TOYKE U Ha OECKOHEYHOCTH.

5.HenpeprbiBHbIE GYHKIHNHU:

CBoiicTBa HETIPEPHIBHBIX (PYHKIIHI.

JlokanbHas yCTOMYUBOCTD 3HAKA.

Paznnuns onpeneneHns HeNPEPHIBHOCTH (HYHKIMH B
TOUKE.

Apudmernyeckue 1eicTBHS HaJl HENPEPHIBHBIMU
byHKIUAME.

HenpepbIBHOCTE Cyneprno3uuuy (GyHKIHH.
Knaccugukamms Touex pa3psiBa QyHKIHH.
HemnpepsIBHOCTS (yHKINM HAa MHOXECTBE.
HenpeprsIBHOCT 3eMeHTapHBIX (yHKIUi. Teopema
0 MPOMEXKYTOUHBIX 3HAYCHUSIX.

Teopema Beiiepmrpacca 06 orpaHHIeHHOCTH
HENpEepHIBHOH (DYHKIIMH Ha OTPE3KE U JOCTHKCHUN
TOYHBIX I'PaHEH.

YcnoBus HEMPEPHIBHOCTH MOHOTOHHOH (DYHKIIMU Ha
OTpE3Ke.

Teopema 0 HenpepBIBHOCTH 00paTHOW QYHKIMH.

11

10

10

6.Ilpon3Boanas GpyHKIMM:

3aaun, NPUBOSIINE K HOHATHIO IPOU3BOHOM
¢GbyHKIHN.

CpenHsis ¥ MTHOBEHHAs! CKOPOCTh W3MEHEHHS
mpouecca.

[pousBonnas u guddepennnan GpyHKINN B TOUKE.
HuddeperunpyeMocTs HyHKIHH.
Il'eomeTpuyeckuil cMbIc TPOU3BOIHON U
nuddepennuana.

KacarenbHas k rpaduky GyHKINHU B TOUKE.
CBolicTBa MPOM3BOIHBIX U AU PEPESHIHATOB
¢ynkuuii. [Ipon3BoaHas cynepnosuuuu u
oOpatHoit ¢pyHkiuu. Tabdmuia IpOU3BOIHBIX.
HduddepeHnnpyeMocTh IIeMeHTapHBIX (YHKIINH.
@DyHKINY 1 KpUBBIE Ha IUIOCKOCTH, 33JaHHbIE
rapaMeTpUYEcKH.

HuddepernupoBanme HyHKINH, 3aJaHHBIX
rIapaMeTpHYECKH.

YpaBHEeHHs KacaTeNbHON M HOPMAJH K IIOCKOM
KpHBOM, 3a1aHHON NTapaMeTPUUECKH.
HNuBapuantHOCTH (hopMbI TiepBoro auddepeniuana.
[Mpunoxenns muddepenimana Kk npuOIMKEHHBIM
BBIYHCIICHUSIM 3HAYCHU I ()yHKIUH.

[IpousBonHbIe U qUpdepeHIraIb! BRICIINX MTOPSAKOB.

®opmyna Jleitbnuia.
HewnnBapuanTHOCTE (popMBI i depeHuanon
BBICILIETO MOPSIJIKA.

14

12

12

7.0cHOBHBIE TeopeMbl 0 AnddepeHITTPYeMbIX
(GYHKIMAX ¥ UX NPHTOKEHHUS:

JlokanpHbI1 9kcTpeMyM QyHKIHU. Teopema depma o
HEO0OX0MMOM YCIIOBUH JIOKAJILHOTO SKCTPEMyMa.
Teopems! Pomns, Jlarpanka u Komu o cpennem.
®opMyJibl KOHEUHBIX IPUPALLEHUM.

®opmyna Teitnopa. PaznuyHbie peacTaBiIeHUs
0CTaTOYHOTO WieHa ¢popmynsl Teitnopa. @opmyiia
Teiinopa 11 HEKOTOPHIX ITEMEHTAPHBIX (QYHKINH.
IIpaBuiio JlonuTans packpbITHs HEONPEAEIEHHOCTEMH.
VYcnoBrue MOHOTOHHOCTH pyHKIUH. JlocTaTouHbIE
yCIOBUS JIOKAJIBHOTO SKCTPEMYMA.

HamnpaBieHust BBIITyKJIOCTH, BOTHYTOCTH (DYHKITHH.
Touxu neperuda. Jlocrarounoe ycioBue

neperuda. Acumnrotsl pyHkimn. O6mas cxema

14

12

12




MCCIIEJIOBaHUS M IOCTPOCHHUS IPaUKOB

¢$yHKIHH.

Haxoxnenune rnobansHOro skcTpeMyma (GyHKIHH.
[TpubnmKeHHbIE METOIbI HAXOXKICHUS KOpHEH
ypaBHeHHI. MeToJ| leNieHns1 OTpe3Ka

TMIOTIOJIaM, METOJT XOPJI, METOJI KacaTeJIbHOM!, OlleHKa
HOTPEIIHOCTH.

Texymmit korTposs (KCP)

ITpomexyTouHas aTTecTays — IK3aMEH/3a4eT

HTroro

72

64

65

Cemectp 2

HanmeHnoBaHHe M KpaTKoe coJep:KaHue Pa3aesioB 1
TeM JUCHUIIHHBI,

¢opma npomekyTOUHOM aTTECTALUM 110
TACHUILTAHE

Bcero
(yachl)

3ausaTusa

VICKIITMOHHOI'O THUIIA

3ausaTusa

CEMHUHAPCKOI'0 THUIIA

3anaTus

U1aGOPAaTOPHOI0 THIA

Bcero

KOHTAKTHBLIX YaC0B

CPC

1.HeonpeneJieHHBIH HHTErpaJ:

IlepBoo6pa3Has U HeoNpeaeeHHBINH HHTETPaIl.
OcHOBHBIE CBOHCTBA UHTETpAIA.

Tabnuita HHTETPAJIOB.

Merton 3aMeHbI IIEpEMEHHO B HEOTIPEAETICHHOM
UHTETpase. IHTerpupoBaHue 10 YacTsIM.
ParnonaneHble 1 ApOOHO-pAIMOHANBHBIC (DYHKIINH.
PasnosxeHne npaBUIBHOM ApoOHO-

paIOHAIBHON (PYHKIMH B CYMMY IIPOCTEHIINX
npoOeii. IHTErprpoBaHie IPOCTSHIINX APOOEH.
Meton HeonpeAeICHHBIX K03 () (OUITHCHTOB.
Parponanu3arust moAMHTErPaTbHON ()YHKIIHH.
HHurerpupoBanue BbIpaXeHUil,

PanMOHAIBHO 3aBUCAILINX OT TPUTOHOMETPHUYECKUX
(yHKIMH.

IToncranoBku Oiinepa. MHTerpupoBaHue
middepenmansHoro  6mHOMa. Teopema
YeOpImieBa.

22

10

10

2.0mpeneseHHBIH HHTErPaJ: 3a1a9 O TUIOMIAN
noarpaduka QyHKIHA, O paboTe IepEeMEHHOM CHITHI,
0 Macce HEOJHOPOJIHOTO CTEPXHs. MIHTerpanbHble
cymmbl Pumana. OnpeneneHHblid HHTErpail.
WHTerpupyemMocTs 1 OrpaHU4eHHOCTh (QYHKIIHH.
Cymmer [lapOy u ux cBoiictBa. Kpurepuit
unrerpupyemoctu. Konebanue GpyHkuun Ha
OTpe3Ke.

OmnpeneseHue paBHOMEPHOH HENPEPBIBHOCTH
¢yskomu. Teopema KanTopa.

Knaccel nHTErpHpyeMbIX (QYHKIHHA.

CBoiicTBa OIIPEEIEHHOT0 UHTErpaa U
uHTerpupyeMbIx QyHkuuid. Teopema o cpeqHem.
Wnrerpan kak GyHkus Bepxuero npenena. CpoiicTsa
UHTErpala ¢ NIEpEMEHHBIM BEPXHUM MPEEIOM.
®opmyna Herotona-JleioHma.

Meron 3aMeHbI IEPEMEHHON U UHTETPUPOBAHUE 110
4acTsSM B ONPEAEICHHOM HHTEpBAJIE.

22

10

10

3.IIpuioskenust

omnpeaeIeHHOro

HHTerpaja

CrpsMIIIeMOCT KPHUBOM, BEIYHCIICHHE [UTHHBI JTYTH B
Pa3TMYHBIX KOOPAWHATAX .

Ksanpupyemocts mockux ¢uryp, Kpurepuii

16

6




KBaJIpHpyeMocTH. MHOXKeCTBa HYJIEBOH ILIOILA .
CBoiicTBO aqAUTUBHOCTH IO 1. DOPMYIIBI
IUIOIIA/IM 00JIacTel, rpaHnIa KOTOPBIX 33/1aHa B
Pa3IIMYHBIX KOOPIMHATAX.

Kybupyemocts Ten. Kpurepnii kyoupyemocTu Tena.
AmmtrBHOCTB 00beMa. Beruncienne oobema Tena o
W3BECTHBIM IIIOIALIM ceueHnit. O0beM Tena
BpaIlICHUS.

Bsraucnenne momay HoBepXHOCTH BPAICHHS.
OO0mmast cxema IpuMeHeHMs HHTerpaia Puvana k
BBIYHCIICHHIO TE€OMETPUUECKHIX, MEXaHHIECKHX U
(BHYecKiX BeMINH. Berarcnenie padboTe
TIEPEMEHHOM CHIIbI, MaCChl HEOJHOPOTHOM
MaTepHalIbHOM KPUBOH U IIACTUHBI, CTATHYECKUX
MOMEHTOB ¥ MOMEHTOB UHEPLIMH HEOTHOPOIHOH KPUBOIL
1 MaTepHaIbHOMN IIACTHHBI OTHOCHTEIILHO
KOOPAMHATHBIX Ocel. BrIurcrieHne KoopuHar LeHTpa
Macc HEOTHOPOAHOW KpUBOW 1 MaTepUalTbHOM TIACTUHBI.
Teopewms! [TpnbmnkeHHOE BHIMHCICHIE HHTETPATOB
Pumana: hopMyIIel IpSIMOYTOJIBHUKOB, TPANEUi 1
Cumncona. OueHKa NOrpelHOCTH.

4. ®yHKIMH MHOTHX MepeMeHHbIX H NMpeesbl:
Apudmerrnueckoe EBxiinnoBo npoctpancTso R .
Casznoe MHOXecTBO B R . [IlapoBas n xkyondeckas
OKPECTHOCTH TOYKH. OTKPHITHIE U 3aMKHYThIE
MHoxkecTBa B R . 11 ".IlocnenosarensHocTs B R.
CxoauMOCTh U TpeJiell MOCIeI0BATEIEHOCTH.
IToxoopaunHaTHas cxoaumocTs. Kputepuit Komu
CXOAMMOCTH TIOCIIEA0BATEILHOCTH B R .
OrpaHu4eHHBIC U HEOTPaHUYEHHbIE MHOXeCTBa B R
Teopema bonbrano-Beitepirpacca.

Komnaktel. Kpurepuii KOMIIaKTHOCTH.

@OyHKINM MHOTUX TIEPEMEHHBIX.

I'paduk QyHKIINHN IBYX MTEPEMEHHBIX.

JIMHMM ¥ TOBEPXHOCTH YPOBHSI.

Kparnsie n noBropHble npenesns! ¢pyHkun. CBoiicTBa
npenenos. Kpurepunii Komu.

18

10

10

5.HenpepsbiBHbIe GYHKIIMM MHOTHX IepeMeHHbIX
Paznuunble onpeeneHus HeMpepbIBHOCTH (QYHKIIUU B
Touke. HenpepbiBHOCTE 110

COBOKYITHOCTH NTEPEMEHHBIX U TI0 OTAEIbHBIM
nepeMeHHbIM. CBOHCTBA HENIPEPHIBHBIX (DYHKIIHI.
Teopema 0 IPOMEKYTOUHBIX 3HAUECHHSIX HEPEPBIBHOMN
(YHKIMH Ha CBS3HOM MHOKECTBE.

CpoiicTBa (PyHKIINH, HEPEPHIBHON HAa KOMITAKTE:
Teopema BeliepimTpacca 06 orpaHH4eHHOCTH

U CyIIECTBOBAHHUH IIIOOAIBHBIX 3KCTPEMYMOB,
teopema KaHTopa 0 paBHOMEpHOH HENPEPBIBHOCTH.

16

6.Iuddepennmpoanue GPyHKIIMT MHOTHX
nepeMeHHbIX: YacTHbIC POU3BO/IHBIE.
HuddepernnpyemMocTs (GyHKINH B TOUKE.
Huddepennnan pynkunu. [loctarouHoe ycioBue
b hepeHIPYyEeMOCTH.

Jnreapuzanus Gyukuuii [IpubnmxeHHse
BBIYHCIIEHUS QYHKITMH C TTIOMOIIBI0 Auddepennuana.
AOGcomroTHast 1 OTHOCUTENBbHAS ITOTPEITHOCTb.
HuddepernmpoBanme CIoXHOH HYHKIHN.
WuBapuanTHOCTH (hopMBI IIepBoro tuddepeHimana.
[MpakTHyeckue ciaeacTBUsI MHBAPHAHTHOCTH.
KacaresnpHast INIOCKOCTh U HOpMaJIb K HOBEPXHOCTH.
I'eomerpuueckuii cmbica

mudepennmana.

18

10

10




YacTHbIe MPOU3BOAHBIC BBICIINX MOPSIIKOB.
PaBeHCTBO CMEIIAHHBIX TPOU3BOIHBIX.
Juddepennnana BbICIINX TOPSIKOB.
HeunnBapuaHTHOCTE ()OPMBI BBICILIUX
muddepenunanos. IHBapuanTHOCTE NpH adPUHHOMN
3aMeHE TIEPEMEHHBIX.

®opmyna Tetnopa. OueHka OCTATOYHOTO WICHA U
pUOIIHKEHHOE BEIYHCICHNAE (QYHKITUI

¢ momomipio popmynsl Termopa. @opmyna Jlarpamxa
KOHEYHBIX TPUpaLICHUH

7.HesiBHO-3a1aHHbIe QYHKIMHU:

HestBHO-3amaHHbIe (QYHKINH U CHCTEMa HESIBHBIX
(hyHKOHH, OTHOW U MHOTHX

nepeMeHHbIX. Teopema o CylecTBOBaHNH,
€/IMHCTBEHHOCTHU M AuddepeHunpyeMocTy. SIkoouan
CHCTEMBI (DyHKIIUH.

Berluncienye ctapiinx Mpou3BOIHBIX HESBHBIX
GbyHKUMH.

YpaBHEHUsI KacaTeJbHON U HOpMaITH K TpaduKy
(yHKIINH, 3aJaHHOH HESIBHO.

11 [0 |4 4 |o

8.9xcTpeMyMBbI (PyHKIMIA MHOTUIX TTepeMEeHHBIX
Heob6xoanmoe ycnoBue JOKaIbHOTO 3KCTPEMyMa.
CranmoHapHbIe TOUKH. JlocTaTOuHBIE

YCIIOBUSI HKCTPEMYyMa.

Y CIOBHEIHA SKCTpeMyM (PYHKIHH.

Meroa MmHoxuTenen Jlarpanxa.

['nobanpHbIe SKcTpeMyMBbl (GyHKIUIT (0€3yCIIOBHBIE U
YCIIOBHBIE).

12 0 6 6 1

Texyumii kouTposb (KCP) 1 1

HpOMe)KyTO‘IHaH aTTeCTalusd — 9K3aMEH/3a4eT

Hroro 72 0 64 65 7

HUTOI'O 144 0 128 130 | 14

TeKyumﬁ KOHTPOJIb YCIICBACMOCTH PCAJIU3YyCTCA B (I)OpMaX OIIPOCOB Ha 3aHATUAX CEMHUHAPCKOIO
THIIA.

IMpomexyTouHas aTTecTanus MPOXOAUT B TPAIUIIMOHHOM hopme (3auer).
4. Y4yeOHO-MeTOAHYECKOE OOecTieyeHHe CAMOCTOATebLHON padoThl 00y4aommxcst

[Ipn BBINOSHEHUHM MPAKTUYECKUX PAOOT, MPU CAMOCTOSITENBbHOM paboTe M MOArOTOBKE K 3a4eTy
CTYACHTBHI UMCIOT NOCTYII K MaTrepuajiaM KypcCa, pasMCIICHHbIM B CUCTEME 3JICKTPOHHOTO O6y‘leHI/I${
HHI'Y mo aapecy http://e-learning.unn.ru/course/view.php?id=1660, pexum moctyma — TpebOyer
ABTOpPHU3AIHH.
Hcnone3ytorcss oOpa3oBareibHble TEXHOJOTUU B (OpME NPAKTHUUECKUX 3aHITHH, JIEKTPOHHOTO
o0OyueHwusl.
IIpakTuyeckue 3ansitusi. OxHa u3 ¢opM ydeOHOro 3aHATHUS, HaNpaBlIeHHas Ha pa3BUTHE
CaMOCTOATECIIBHOCTHU 06yqaloumxc>1 u HpI/I06pCTCHI/IC YMCHI/Iﬁ 1 HABBIKOB. I[aHHLIC y‘IC6HLIC 3aHATUA
YTIYyOJISIOT, PACHIUPSIIOT, ACTATM3UPYIOT MONTYYEHHbIE HA JEKIMH 3HaHUs. [IpakTudeckoe 3aHATHE
nmpeamnojgara€t BBIIOJHCHHUEC CTYACHTaMHU II0 3aJJaHUI0 W 1104 PYKOBOJACTBOM HpeHOHaBaTCHCﬁ
HECKOJIBKUX AOMAIIHUX MPAKTHYCCKUX pa60T. Ha MPAKTUYCCKUX 3aHATUAX BBIACIACTCA BPEMA JJIA
MMPOBCACHUS MMPE3CHTAIIUN U 06CY)KI[CHI/I$I MMPOCKTHBIX pa60T.

CaMocCTOITEIbHOE IMOBTOPCHUEC TCOPETHYCCKOIO0 MaTcpraia H PCHICHUC MMPAKTUYCCKUX

MIPUMEPOB MO COOPHUKY 3a]1a 110 TUCLUIIINHE.


http://e-learning.unn.ru/course/view.php?id=1660

CamocrosiTenbHasi paboTa CTylneHTa 0P H3YYCHUH JUCIUILIMHBI

MAaTCMAaTUYCCKOMY aHAJIM3Y» BKIIOYACT BBIMIOJIHCHUC JOMAIIITHUX BaIIaHPIfI.

«ITpakTukym 1m0

CamMocTrosTenbHas pa60Ta 3aK/IIOYAaCTCA B PCHICHUU MPAKTUYCCKUX 3aJiad, IOArOTOBKE

OTBCTOB Ha BOIIPOCHI CAMOKOHTPOJIA. CaMocTrosTelnbHas pa60Ta MOKCT IMPOHUCXOJUTH KaK B

YUTAJIBHOM 3aJIC 6I/I6J'II/IOTCKI/I, TaK 1 B IOMAIIIHUX YCJIIOBUAX.

KOHTpOJIBHBIe BOIIPOCHI U 3aJilaHus IJId MMPOBCACHHWA TCKYLICTO KOHTPOJIA U HpOMe)KYTOHHOfI arreCcranuu
10 uTOramM OCBOCHUA JUCHUITIMHBI IPHUBCICHLI B II. 5.2.

5. DoHJ OLIEHOYHBIX CpeacTB AJd l'lpOMC)KyTO‘lHOﬁ arrecranuu 1mo JMCHMIIIMHE (MO}IyJIlO),

BKJIIOYAIOIINHK:
5.1. Onucanue mIKajg oueHUBAHMS Pe3yJIbLTATOB 00yYeHHsI 10 TUCIHUILINHE
Yposenb Ilkana onennBaHus copMHPOBAHHOCTH KOMIIETeHIHI
chopmMupoBaH
HOCTH HEYJ0BJICTBO | YIOBJICTBOPH
IJI0X0 X0pouIo O4YeHb X0pOoIIo OTJIHYHO MPeBOCX0THO
KOMHeTeHuﬂﬁ PUTEJILHO TEJIbHO
(MHAMKaTOpPa
OCTHKEHHSI
A N He 3auteno 3auTeHo
KOMIIeTeHI[Uil)
OTtcyrcTBHE
3HaHUH
YpoBeHb YpoBeHb
TEOPEeTHIECKO N o
VYpoBeHb MuHuManeHO | 3HaHUH B 3HaHUH B YpoBeHb
ro Marepuana. . . o
3HAHUI HIDKE | JONMYCTUMBIH | oObeme, o0BeMme, 3HaHUH B YpoBeHb
MHHUMAaJIb- 0BEHb COOTBETCTB COOTBETCTBYIO o0beme 3HaHUi B
Heso3smoxnoc yp N yiom yrott ’
Th OLIEHUTS HBIX 3HAHUIL. €M IporpaMme €M IIporpaMmme COOTBETCTBYIO | 0OBEME,
3HaHuA nomEoTy TpeOOBaHUA. JomnymieHo MIOJTOTOBKH. MOJTOTOBKH. eM IIpEBBILIAONIE
— HNmenu mecto | MHOTO Jomymieno JomnymieHo rporpamme M Iporpammy
I — rpyosie HETpyObIX HECKOJIBKO HECKOJIBKO IIOJIrOTOBKH, MOATOTOBKH.
oTKaza OIIHMOKH. OIIHMOKH. HErpyObIX HECYILECTBEHH 6e3 ommnooK.
oumboK BIX OIIHOOK
oOyuarorieroc
sl OT OTBETa
[IponemoHncTpH IIponemoHncTp
IIponemoHcTp
POBaHEI Bce IIponeMoHCTpH | MPOBaHBI Bce
OtcyTcTBHE HNPOBAHBI IMponemoHcTp
[Ipu permenun OCHOBHBIE pOBaHBI Bce OCHOBHBIE
MHHHMAJTb- OCHOBHBIE HpOBaHbI BCE
. CTaHIAPTHBIX YMEHHSI. OCHOBHBIE yMeHus,
HBIX YMEHHH. YMEHHUS. OCHOBHEIE
3a1aq He Pemens! Bce YMEHHSI. pelIeHs! Bce
HeBozmox- Pemensl yYMEHUs,
HPOIEMOHCTP OCHOBHBIE Pemtens! Bce OCHOBHBIE
HOCTb THUITOBBIE peIIeHs! Bce
HUPOBAHBI 3a1a4U C OCHOBHBIC 3a1a4u C
OLICHUTH 3a7aqm C OCHOBHEIE
OCHOBHBIC HerbelMl/I 3a1a4u. OTACJIIBHBIMHA
YMmenus HaJIn4yue HerpyObIMU 3aJ1a4H.
. yMeHHs. OIIHOKAMH. BrrmonHeHs! Bce | HecymiecT-
yMeHnit OIIHOKAMH. Bemonnenst
BemonHeHs! Bce | 3amaHus, B BEHHBIM
BCJICACTBUC BrinoHeHbI BCC 3aJ1aHMs,
Nmenu mecto 3aJlaHusd, B IIOJITHOM HEao4YeTamMu,
OTKa3a BCE 33/IaHM, B TIOJTHOM
rpyobie TIOJTHOM o0Beme, HO BBITIOJTHEHBI
o0yyJaromiero- HO HE B o0beMe 0e3
OIIHOKH. o06bemMe, HO HEKOTOPBIE C BCE 3aJIaHUS B
Csl OT OTBETA TIOJIHOM HEJJ04eTOB
HEKOTOpBIE C HEJI0UCTaMH. MIOJTHOM
oObeme.
HEZ0ueTaMH. obbeme.
OtcyTcTBHE IIpu pemennu | Mmeercs IIponemoHcT- IIponemonctpu | Ilpogemoncrp | IlpomemoncTp
BJIaACHUS CTaHAapPTHBIX MHWHUMAJIbHBI PUPOBAHBI POBaHbI UPOBaHbI HUpOBaH
H MaTepHaJioM. | 3ajad He i1 Habop 6azoBble 6a30BbIe HaBBIKH ITPU TBOPYECKUI
ABBIKH
I HeBo3MoXXHOC | MPOIEMOHCTP | HaBBIKOB JUTS HaBBIKH TIPH HaBBIKH IIPH penreHnn TIOIXOX K
Th OLICHUTH HPOBaHbI peUICHUA pPEeICHNA pemieHun HECTaHAapTH PECUICHUIO
HaJIM9Ine 6a30BEIe CTaHAAPTHBIX | CTaHAAPTHBIX CTaHJapTHBIX BIX 337124 6e3 HECTaH/AApTH
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HaBBIKOB HaBBIKU. 3a7a4 C 3a7a4 C 3a7a4 Oe3 OHInOOK 1 BIX 3a/1a4.
BCJICIACTBHUC HCKOTOPLIMHU HEKOTOPLIMU OIIMOOK U HCA0YCTOB.
OTKaza Nmenu MecT0 | yenoueramu. HeI0YeTaMHu HEJI0YCTOB.
obyuatomeroc | TPyobie
s OT OTBETa OLIHOKH.
IIxana OLHECHKHU IMpH l'lpOMC)KyTO‘lHOﬁ arrecranuu
Ounenka YpoBeHb NOATOTOBKHU
Bce kommereHnmy (YacT KOMITETCHINH), Ha (hOPMUPOBAHHE KOTOPBIX
ITpesocxommo HarpaBJieHa TUCIHIUINHA, cOpMUPOBaHEI Ha YPOBHE HE HIDKE
«IIPEBOCXOAHO»
Bce kommereHnmu (4acTH KoMmeTeHIWil), Ha (GopMHpOBaHHE KOTOPBIX
OTin4HO HarpasjeHa AUCIMIUIMHA, CHOPMUPOBAHBI HA YPOBHE HE HIKE «OTIUYHOY,
OpU 3TOM XOTsA OBl OJHA KOMICTEHIHMsS Cc(HOpMUpOBaHA Ha YpPOBHE
COTJIMYHOY
Bce xommereHmum (4acTH KOMIIETCHIHH), Ha (HOPMHUpPOBAHHE KOTOPBIX
3aYTEHO OdeHb XOpo1LIo HampaBJicHa IUCHWIUIMHA, C(OPMHUPOBAHBI HA YPOBHE HE HMKE «OUYCHBb
XOPOIIIO», TIPX 3TOM XOTs ObI OJJHa KOMIETEHIH chopMUpoOBaHa Ha YPOBHE
«OYEHb XOPOILIOY
Bce kommereHmmu (YacTH KOMIIETCHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
Xopoo HarpaBJieHa JUCIMIUINHA, c(OpPMUPOBAHBI Ha YPOBHE HE HIDKE «XOPOIIOY,
mpH 3TOM XOTsA OBl OJHAa KOMMETEHIWS c(HOpMHUpOBaHA Ha YpPOBHE
«XOpOUIO»
Bce xomnereHuum (4acTh KOMIeTeHUMI), Ha (HOPMHPOBAHUE KOTOPBIX
Y 10BIIETBOPUTEIBHO HampapjeHa JAWCUMIUIMHA, Cc(GOPMUPOBaHBl HAa ypPOBHE HE HHXeE
«yIOBJICTBOPHUTENILHO», IpPU O3TOM XOTSd OBl OJHA KOMIIETEHIIUS
c(OopMHUpPOBaHa HA YPOBHE «Y/IOBJIETBOPUTEIHHO
Xorss  Obl  omHa  KoMmmeTeHIMss — chopMHpOBaHa  Ha  YpOBHE
HeynosnerBopuresbHo «HEYZOBIIETBOPUTEIBHO», HU OJIHA M3 KOMIIETEHIUH He copMupoBaHa Ha
HE 3a9TeHO YPOBHE «ILJIOXO»
[Tnoxo XoTs OBl OZJHa KOMITETCHINS C(OPMHUPOBAHA HA YPOBHE «ILIOXO0Y
5.2. Tunosble KOHTPOJIbHbBIE 32IAHUS WJIM HHbIE MATEPUAJIbI, HEOOXOAUMBbIE ISl OLEHKH

pe3yJabTaToOB 00yUeHust

5.2.1. TunoBble 3aJaHus1/3a1a4M /I OLeHKH c(pOPMUPOBAHHOCTH KoMneTeHuuu OMK-1
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KoHTponbHana paboTa anAa oueHkn KomneteHuumn «OMK-1»:




Bapuanr 2

Bapnanr 1 Haiitn npejgenst
o . (2n41)"+(3n+2)*
Haiitn npejenst ) . 1 Ny A2APL (2
5_¢ 3 : (3n—1+(n+1)
L1 (n+1)*—(n=1)*~10n
Mg oo w5 Py V1P —\/n(n-1) (n-3)
2. lin r
fower 2. limy, .o =
2. lim nfdn, 4l 2 Y
ois n—oc \,' 3nd—2 9 1\"
. oy = I - o s & [ 2=
dimy oo VRO +8 (Vi + 2 — Vit + 1) 3. limy, o (.m+l)

3n*4n—1 (n3+3) "'-“,IT
T

3

4. oxasarh no omnpejelenuio, 410 &, = 4. TokasaTp 10 ONPENEJICHHIO, YTO Ty, =
-

O

CCKOHETHO MaJlasl MocC/Ie10BaTe/IbHOCTD. DECKOHEYHO MaJias MMOC/Ie/[0BATeIbHOCTD. !

5. Haittu infwx,, supx,, sepxuuil n HuKHHIT 5. Haittu infz,, supz,, BepxHHII H HIKHUII
peJIe/Ibl 0CIe/[0BATeIbHOCTH Xy, = ._,’:,':)] cos 5 Hpe/IelIbl IOCIe0BATEIILHOCTH L) = A)’:l“_ll cos T

6. Tlompsysch Teopemoii 0  MOHOTOHHOH M 6. Tloabsysicb  Teopemoii 0 MOHOTOHHOH 1
OrpaHHIeHHOIt noc/1e1I0BaTeJIbHOCTH i OrpaHHYeHHOH NOCJIeIOBATeTHHOCTH HIn
kpurepueMm  Komm  mucciieioBaTh Ha  CXOMMOCTE kpurepnen Komm mccieioBaTh  Ha  CXOJMMOCTH
TOCJIe/IOBATeIBHOCTD MOCIe/10BaATe/IbHOCTH

0= \l_' + '(:1“':5 iz {’fl“'u Tn =5 tz7t...+ (i“-ﬁ?ﬁ

7. Hoxkasarb 1o onpejelenuio, 410 I, = fl 78 Hokaszars 0o OHpeJIe/IeH IO, qTO
OeCKOHETHO OOBINAs OCIe/I0BATEILHOCTD. B = 1 — (=1)"¥n Oeckoneuno OGoubimas

noc/jie10BaTeJIbHOCThb.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYeHne TUCIUIIHHbI

a) OCHOBHas JUTEpaTypa:

1.

5.

WJIBHUH B. A., IIO3HSIK D. I'. OcHoBel MaTeMaTHueckoro ananusa: B 2-x 4. Uacts I: Yue0.:
st By3oB. — 7-¢ u3g. — M.: ®UIMATIIUT, 2005. — 648 ¢. — (Kypc BbICIIeH MaTeMaTHKU U
MaTeMaTHYECKOU (DU3HKH).

https://e.lanbook.com/book/2180#authors

MJIbHH B. A., IIO3HSK O. I'. OcHoBBI MaTeMaTHUecKoro aHammza: B 2-x 4. Hacts II: Yue0.:
Jns1 By30B. - 4-e u3a. - M.: ®U3MATIIUT, 2002. - 464 c. — (Kypc BbIciiell MaTeMaTUKH 1
MareMarudeckoi ¢pusukm). (Bei. 2)

https://e.lanbook.com/book/2180#authors

KYIPABLEB JI.JI. Kpatkuii kypc matemaruyeckoro ananusza. Toum 1. [luddepennmansaoe u
HTErpaibHOE UCUUCICHHS (PYHKIUN OHOM nepeMeHHOU. Psaapl. YueOHuK. - 3-e u3n.,
nepepad. - M.: ®©USMATIIUT, 2005. - 400 c.

https://e.lanbook.com/book/2224#authors

KVYPABLIEB JI. 1. Kpatkuii kypc Mmarematudeckoro aHanuza. T. 2. lnddepenipansHoe u
MHTErpalibHOE NCUUCIIeHNUs (QYHKIUI MHOTHUX NEpEMEHHBIX. | apMOoHnYecKuil aHamu3: Y 4eOHuUK.
— 3-e u3., nepepad. — M.: ©DUSMATIIUT, 2005. - 424 c.
https://e.lanbook.com/book/2224#authors

Jemunosuu B.I1., Mapon 1.A., IllyBasosa 3.3.

UYucnennsle MeTonbl aHau3a. [Ipubnmxenue GyHkumi, muddepeHpanbabie 1 HHTErpaibHbIe
ypaBHEHUS

https://e.lanbook.com/reader/book/537/#book _name

0) ITOTIOJTHUTEIbHAS JIUTEPATYpa:
1. HUKOJIbCKHUI C.M. Kypc MaTemaTHueckoro anammsa. B 2-x Tomax. Hayxka, 1983. T.1 464

c.; T.2448 c.
https://e.lanbook.com/book/2270#authors
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2. OUXTEHI'OJIBII I''M. Kypc nuddepenuumanbHoro u uHTErpaibHoro ucuucienus. ( B 3-x
ToMax ). - M.: ®usmatiut, 2003. 1.1 - 680c.; 1.2 - 864c.; T.3 - 728C.
https://e.lanbook.com/book/409#authors

B) mporpammHoe obecreyenne u Mutepuer-pecypcest http://www.unn.ru/books/resources.htmi
http://new.e-vmk.unn.ru/sites/

7. MaTtepua/ibHO-TEXHUYECKOE o0ecredeHne TN CHUIIHHbI

[TomernieHus: MpeACTaBIAIOT COOON y4eOHbIE ayTUTOPHUU JJISl MPOBEACHUS YUYEOHBIX 3aHSATHIM,
IPEIYCMOTPEHHBIX MPOrpaMMOM, OCHAIlEHHbIE OOOPYAOBAaHHMEM U TEXHUYECKUMHU CpEACTBAMU
00y4eHus:

[Tomemenuss [uid CcaMOCTOSTENbHOM pabOThl OO0YyYaroIUXCS OCHALEHbl KOMIIbIOTEPHOMN
TEXHUKOW C BO3MOYKHOCTBbIO MOAKIIOYEHHS K ceTu "HHTepHer" u oOecnedeHbl OCTYIIOM B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPENy.

Hannune pekoMeH10BaHHOH JTUTEpaTyphl.

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO

ABTOD (BI) cT. npenonasarensb dokuna B.H.

Peuenzenr (b1)

3aBeayromuii kadenpoit A.B.Kanunun_

HporpaMMa 0;[06peHa Ha 3aceJaHM{ METOANYECKON KOMHCCHU HHCTUTYTa I/IH(I)OpMaI_II/IOHHBIX
TeXHOHOFHﬁ, MaTEMATUKHU U MCXaHUKHU

30.11.2022 r. Ne3
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