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1. Mecto mucuuniauabl B cTpykrype OIIOII
JlucuumninHa OTHOCUTCS K 00s13aTENIbHOM YacTH.

Ne MecTO IMCHUILIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJ151 aBTOMATH4Y€CKOT0
Bapu J1aHe o0pa3oBaTebHOM 3amoJiHeHus1 B KOHcTpykTOope PII{
aHTa NPOrpamMmbl
1 brmox 1. Huctummuubel (Moxynw) | Jucummumuaa  B1.0.23  «lIpaktukym 1o
OO6s3aTenbHas 4yacThb MaTEeMaTHYeCKOMY  aHaJMU3y» OTHOCUTCS K
obs3arenbHOil  wactu  OOIl  HampaBneHHS
MOITOTOBKH 09.03.03 [Ipuknannas
nH(pOpMaTHKA.

2. Ilmanupyemble pe3yJabTAaThl 00y4eHUsI O TUCIUNIHHE, COOTHECEHHBIE ¢ TUIAHNPYEMbIMH
pe3yJibTaTaMu 0CBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
AOCTHIKEHUS] KOMIIeTeHIIUi )

IInanupyembie pe3ybTaThl 00y4eHHs M0 JMCUHUIIIMHE (MOYI0),
B COOTBETCTBHHU ¢ HHANKATOPOM /IOCTHKEHUS] KOMIIETEeHIIUH

4.  ouppepenyuposamo
napamempuiecku 3a0anuvle QYHKyu,;
5. uccneoosamo dynxyuro c

NOMOWBIO  NPOU3BOOHBIX U CMPOUND
epaghuxu;
6. naxooumo JIOKAIbHbLE u

2106a1bHble IKCMPEMYMbL QYHKYUU,

7.  Haxooumv YCA0BHbLE
IKCmpemymbvl PYHKYuU,
8. packnadvieamv  QyHxkyuu  no

dopmyne Teinopa;

9. umnmezpuposamv GyHxyuu;

10. npeocmasums @yukyuro 6 6uoe
cmenenno2o paoa u psaoa Pypve;

11. uaxooumw ONUHbL
niowaou NAOCKUX ueyp,

KPUBbIX,
obvembl U

®dopmupyembie
pMHDPY Wnmkarop HanmeHnoBanue
ommerentun (xor, JIOCTHACHMA Pe3yabTarhl 00yueHust OUEHOTHOXO
coliepxaHue KOMIeTeHInn™ Y y cpeacTBa
0 JUCIHHUILINHE® ¥
KOMITETEHITHH) (xox, coepxKanme
WHINKATOPa)

OIIK-1. Cnocoben OITK-1.1. Vmems pewamo mamemamuueckue 3a0auu | 3aJaHUS K
npumMeHsamos ﬂeMOHcmpupyem u I’lp06ﬂ€Mbl, AaAHAa102Uu4HblE panee 3a4ery,
ecmecmeeHHOHAyYHble | 3HAHUe OCHO8 gvicuiel | Y3V ”f””bm" KOHTPOJIbHBIC
u obweunicenepHbie Mmamemamuxu, . packpuleams - HEONPEOCNEeHHOCMU | oGy

u BLIUUCTATND npedenvi
3HAHUS, MEMOObl Qusuxu, . N

. nocrnedosamenvrocmeti U Qynxkyuii (¢

Mamemamuieckozo BLIYUCTUTNENbHOU

HOMOWBIO  3AMEUAMENbHbIX — NPedeilos,
anarusa u MexXHuKU u OKGUBALEHMHBIX — OECKOHEUHO — MATbIX,
MOOenuposanus, nPOSPaAMMUPOBAHUS. npasuna Jlonumans);
meopemu4ecKo20 u 2. uccredosamo @ynxyuio Ha
9KCNEPUMEHMATLHO20 HenpepviGHOCb u
UCCre008anUs 8 oughgepenyupyemocms,
npogheccuonanvbHoll 3. ougpgepenyuposame  asno  u
desmenbHochi Hes16HO 3A0aHHble QYHKYUL,




maccesl  mei, nﬂou;adu noeeprocmeﬁ,
KOOp()uHambl yernmpa macc.

OIIK-1.2.
Llemoncmpupyem
YMeHue peulams
npogheccuonanvivie

U 0OWEUHIICEHEPHBIX
3HAHUL, MEmoo08

3a0ayu ¢ npumeHenuem
ecmeCcmeeHHOHAYYHblX

3namv nowamus u ymeepaicoenus,
OCHOGBHbIE MeMOObl U NPUEMbl OUCYUNTIUHBL
«Mamemamuueckuii ananusy

Ilpaxmuueckoe
3adanue

Mamemamuyecko2o
ananuza u
MOOeUPOBAHUAL.
OIIK-1.3. Brademv nasvikom 63amus npouzsooHbix,
ﬂeMOHcmpupyem ucmedogamb HA SKCmpemym (l)yHKHMM
Hanuyue 00HOU U MHOZUX NePEMEHHDLY, NPUMEHAMY
npakmutecko2o onpeoesieH bl UHMe2Pail K PeuleHuio
2e0MempuyecKux U Qusuieckux 3a0ad,
onwvima o
evibupams Hauboiee NOOXOOWULL NPUem
meopemu4eckoco u .
U Memoo 05t peuteHusi NPaKmu4eckou
IKCNEPUMEHMANBHO20 | 505001
UCC1e006aHUs
06beKmos
npogeccuonanbHol
OessmelbHOCHIU.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH peannu3yercs B (popMe OIpoCcoB Ha 3aHATUSX CEMUHAPCKOIO THIA.

[TpomexxyTOdHast aTTeCcTalus IPOXOAUT B TPAJUIIMOHHON GopMe (3auer).

3. CTpyKTYypa H cojiep:KaHue TUCIUITHHBI
3.1. Tpya10eMKOCTh AUCHUTLINHBI

Ounas popma 00yuyeHUs
Oo0mast Tpy10eMKOCTh 43ET
YacoB 1o yueoHOMY IJIaHYy 144
B TOM 4HCJIe
ayIUTOPHBIE 3aHATHS (KOHTAKTHasi padoTa): 130
- 3aHATHS JIEKIHOHHOT0 THINIA 0
- 3aHATHS CEMUHAPCKOT0 THIA 128
- 3aHATHUA 1a00PATOPHOro THIIA
- TeKymuii KoHTpoJas (KCP) )
caMocTosiTe1bHasi padora 14
IIpomexyTOUYHAsI aTTeCTALMS — 3a4YeT 0
3.2. Copep:kanue AUCHUIITAHBI
HaunmeHoBaHMe H KPaTKoOe coJep:kaHue pa3ieioB u | Beero B TOM YHCIIE |

TeM JMCHHUILIHHEI,

(hopma npoMeKYTOUHO# aTTeCTALUHU MO
AUCHUTIIIHHE

(4acekl)
BO B3aHMO/I€iiCTBHH C
npenoaaBaTejiemM), 4acbl
W3 HUX

KOHTakTHasi padora (padora | CaMocTosiTeIbHA
paboTa cTyaeHTa




3anarus

VICKIIMOHHOI'O THUIIA

3anarus

ICECMHHAPCKOI'o

THUIIA

3anarus

iadopaTopHOro

THIIA

Bcero

KOHTAKTHBIX 4YaCOB

Cemectp 1

BBeaenue

1.IIpeamer MaTeMaTUUECKOTO aHAIK3A.

Odepk UCTOPUU PA3BUTHSI MATEMAaTUUECKOTO aHAIM3A.
MaremaTnyeckast CHMBOJIMKA, 0003HAYECHMS

2.BemecTBeHHBIE YHCIA

Yucnosas npsamas. YucioBblE MHOXKECTBA:
MPOMEXYTKHU, HHTEPBANBL, JTydd. OKpECTHOCTD TOYKH.
DneMeHTHI TeopuH MHOKeCTB. OTpaHHYCHHBIC 1
HEOTpaHMUYCHHBIC MHOXECTBA, TPAHI MHO>KECTBA.
Cyl1ecTBOBaHHE TOYHBIX I'paHeH OrpaHUYeHHBIX
YHCIIOBBIX MHOXKECTB. CUETHBIC U HECUCTHEIC
MHOXecTBa. HecueTHOCTh MHOXECTBA
ﬂeﬁCTBHTeHLHLIX YUCCJI

3.Ync/10BbIe MOC/IEA0BATEIbHOCTH:
OmnpenesneHue YUCIOBON MOCIET0BATEIbHOCTH.
CxXoauMoCTh U Ipeaes YUCIOBON
nocienoBatensHOCTH. [IprMeps!.

CBolicTBa IPEJEIIOB U YUCIOBBIX
MOCJIEIOBATEIEHOCTEH.

TeopeMa 0 eTMHCTBEHHOCTH IIpeJiena, TeopemMa 00
OTPaHUYECHHOCTH CXOMSIICHCS
MOCJIeIOBATEIEHOCTH, MIPEACeITbHBIN IIepexo B
HEpaBEHCTBAX, apu(hMETHUECKUE JEHCTBUS CO
CXOJAIIMMUCS TTOCIIEA0BATEILHOCTSIMH.
BbeckoHeuHO Mainble U GOJIBIINE OCIEA0BATEIBHOCTH,
CBsI3b MeX Ay HUMH. CBOMCTBA OECKOHEUHO MaJIbIX
HOCJIE0BATEIbHOCTEN.

IIpenen MOHOTOHHOH MOCIENOBATENHHOCTH.
Yucno e. [IpuHIUT BIOKEHHBIX OTPE3KOB.
[MoxmocnenoBaTenbHOCTH.

Teopema bonbsuano-Beiiepmrpacca.

[IpenenpHBIE TOYKH YHCIOBOTO MHOKECTBA. Bepxuuit
W HIDKHHUY TIpeIeIbl TTOCIIeI0BATEIHHOCTH.
Kputepuii Komu cymecTBoBanus npenena.
TlosmHOTA YKCIIOBOI MPSIMOA.

11

10

10

4 Ilpenen pyHkumuu.

OyHKIMK AEHCTBUTEIFHOTO TIepeMeHHoro. O6m1acTh
oTpeeNieHHsI, MHOXKECTBO 3HaueHUH. CriocoObl
3ananug GyHkumid. ['paduk pyHKINH.

Omnpenenenue npeaena QyHKIUU B TOUKe 110 [ eitHe u
Komm.

Teopema S5kBUBaJIEHTHOCTH olpeeneHui. JlokansHas
OTPaHUYEHHOCTH (DYHKIMH, HMEOLIEH Tpeel.
CaoiicTBa npe/ienoB QyHKIHH.

[penen cynepno3uiyn GpyHKIUH.

BeckoneuHo Maible QyHKIIMN ¥ UX CPaBHEHHE.
3ameuaTeNnbHbIe PEAeITbI

L S22 +X)#

A At
PackpriTHe HeompeaeIeHHOCTE!.
O0001eHNEe NOHSTHUS MPE/Ielia: OJTHOCTOPOHHHUE
npeensl, 0eCKOHEeUHO OoJbIne (QYHKIHMH, TPEAEIIbI
Ha OECKOHEYHOCTH.

KpI/ITepI/Iﬁ Ko CYIIECTBOBAHUS KOHCUHOI'O MpCaciia

11

10

10

4




(GYHKIMY B TOYKE U HA OECKOHEYHOCTH.

5.HenpepsiBHbIe GyHKIMNI:

CBoiicTBa HEMPEPHIBHBIX (PYHKIHUI.

JIokanbHas yCTOMYMBOCTD 3HAKA.

Paznnuns onpeneneHns HENPEPHIBHOCTH (HDYHKINH B
TOYKE.

ApupmeTraeckue qeicTBUS Hal HEIIPEPHIBHBIMU
(GYHKIHAAME.

HenpepsIBHOCTE cyneprno3uiun (HyHKIHH.
Krnaccugukarms Touek pa3priBa QyHKIHH.
HenpepbIBHOCTh (pYHKIIMU HAa MHOXECTBE.
HenpepsIBHOCTE 31eMeHTapHBIX (yHKIMNA. Teopema
0 NMPOMEXKYTOUHBIX 3HAUCHUSX.

Teopema Belieputpacca 06 orpaHU4eHHOCTH
HENpephIBHOM (YHKIMH HAa OTPE3KE U JOCTHIKEHUU
TOYHBIX I'pPaHEH.

VYcnoBust HEIPEPHIBHOCTH MOHOTOHHOH (DyHKIMY Ha
OTpE3KE.

Teopema 0 HepepHIBHOCTH 00paTHON (PyHKIHH.

11

10

10

6.[IpousBoaHast pyHKIMHU:

3agaun, NPUBOAAIINE K HOHITHIO TPOU3BOIHON
¢GbyHKINN.

CpenHsisi 1 MTHOBEHHAsi CKOPOCTh M3MEHEHUSI
nporecca.

[MpousBonHas u nquddepeHnman GyHKIUU B TOUKE.
JuddepeHnmpyeMocTh GyHKITUH.
I'eomeTpuyeckuil cMbICII IPOU3BOIHON U
nuddepeHnuana.

KacarenbHas k rpaduky QyHKINHM B TOUKE.
CBoiicTBa MPOM3BOAHBIX M AU HEPESHINAIOB
¢ynxunii. [IponsBoaHas cynepnosunuy 1
oOpartHoit ¢pyHKIKHU. Tabwa IpOU3BOIHBIX.
JuddepeHIpyeMocTh d1€MEHTapHBIX () YHKITHHA.
@DyHKINK U KPUBbBIE HA IUIOCKOCTH, 33aHHbIC
rapameTpUIecKH.

JuddepennupoBanue GyHKIHHA, 3aTJaHHBIX
rapamMeTprYecKy.

YpaBHEHUs KacaTeJIbHOM U HOPMAJIU K TUIOCKOH
KpHBOM, 3a1aHHON ITapaMeTPUUECKHU.
WuBapuantHOCTH (hopMBI IepBoro auddepeHnuana.
[punoxenns nuddepeHnuana K mpuOImKSHHBIM
BBIYHCIICHUSM 3HAYCHUH (DYHKIUH.

[MpousBoxHbIle n tuddepeHIranbl BHICIINX MOPSIKOB.

®opmyna Jleiibuuma.
HeunBapuantHocTh opmbl tuddepernnanon
BBICIIIETO NOPSKA.

14

12

12

7.0cHoOBHbIE TeopeMbl 0 TU(pdepeHIHPYeMBbIX
(GYHKIMAX U UX NPUTOKEHHU:

JloxansHbIH SKcTpeMyM ¢yHKIHU. Teopema @epma o
HEO0XOIMMOM YCIIOBUH JIOKAJIBHOTO 3KCTPEMyMa.
Teopemsl Poss, Jlarpanxka u Komm o cpegHem.
®opMyJibl KOHEUHBIX IPUPALICHUM.

®opmyna Teitnopa. Paznuunsle npencTapneHus
ocTaTo4yHOro WwieHa Gpopmyisl Teitnopa. dopmyna
Teiinopa JuIst HEKOTOPBIX NIEMEHTAPHBIX (DYHKIIUH.
IIpaBuno JlonuTans pacKkpbITHs HEOIPEAEIEHHOCTEH.
YcnoBue MOHOTOHHOCTH (pyHKIUH. JlocTaTouHbIe
YCIIOBHS JIOKaJIBHOTO 3KCTPEMyMa.

HamnpasieHust BBITyKJIOCTH, BOTHYTOCTH (DYHKIIHH.
Touku nepern6a. JloctaTouHOE YCIOBUE

niepern6a. AcuMnToThl QyHkpH. O01mas cxema

14

12

12




MCCIIEJIOBaHUS M IOCTPOCHHUS IPaUKOB

dyHKIINN.

Haxoxxnerne rimo0ansHOTO 3KCTpeMyMa (QYHKITHH.
[IpubnmxeHHBIE METOIBI HAX0XKICHHUS KOPHEH
ypaBHEHUU. MeToa JieneHus oTpeska

TIOTIOJIaM, METOJ] XOPJI, METOJI KacaTeIbHOW, OIICHKA
HOTPENTHOCTH.

Texymuit korTpons (KCP)

HpOMe)KyTO‘-IHaH aTTeCTalus — JK3aMEH/3a4ueT

Hroro

72

64

65

Cemectp 2

HaunmeHoBaHue U KpPaTKo¢ COACpKaHUuE Pa3aejioB u
TeM TUCHUIIJIMHbBI,

¢opma npomexkyTOUHOM aTTECTALUM 110
JUCHUTIIHHE

Bcero
(yachl)

3anaTus

VIECKIITMOHHOI'O THIIA

3ausaTusa

CEMMHAPCKOI0 THIIA

3ausaTusa

UIaGOPATOPHOI0 THIA

Bcero

KOHTAKTHBIX YaCOB

CPC

1.HeompeneJieHHBIH HHTErpaJI:

IlepBo0Opa3Hast 1 HeonpeaeIeHHBIH HHTETpall.
OcHOBHBIE CBOMCTBA UHTETpaa.

Tabmuna uHTErpasos.

Merton 3aMeHbI IIEpEMEHHO B HEOTIPEAETICHHOM
uHTerpane. IHTerpupoBaHue 1o 4acTsM.
PaumonansHble 1 1poOHO-panOHABHBIE (YHKIHH.
Pa3znosxenue npaBuIIbHOM qpOOHO-

palMOHANILHON (QYHKLUH B CYMMY TIPOCTEHIIINX
npobeit. MHTerprpoBaHue MPOCTEHIINX IPOOEH.
Merton HeonpeaeneHHbIX K03 (P PHUITEHTOB.
Paronanunzanms moAnHTErpagbHON QYHKINH.
HHrerpupoBanue BbIpaXeHUH,

PanMoOHAIBHO 3aBUCSIINX OT TPUTOHOMETPHUYECKUX
(hyHKIH.

IloncranoBku Oinepa. WHTerpupoBaHue
middepenmansHoro  6mHOMa. Teopema
YeOnlmena.

22

10

10

2.0mnpenesieHHbI HHTErpat: 3a1a4uu O TUIOLIAH
noarpaduka GpyHKIHU, O paboTe NEPEeMEHHOM CHJIbI,
0 Macce HEOJHOPOJHOTO CTepxkHs. MIHTerpanbHble
cyMmMbl Pumana. OnpenienieHHBINH HHTETpall.
WHTerpupyemMocTs 1 OrpaHU4eHHOCTh (QYHKIIHH.
Cymwmsbl [lap0Oy u ux cBoiictBa. Kpurepnit
unTerpupyemocti. Konebanue pyHkimm Ha
OTpe3Ke.

OnpezeneHue paBHOMEPHOM HENPEPBIBHOCTU
¢ynkmn. Teopema KanTopa.

Knaccel nHTErpHpyeMbIX (QYHKIHHA.

CBoiicTBa OIPEEIEHHOTO HHTETpaIa U
HMHTETpUpyeMbIX (GyHKIHH. Teopema o cpemHeM.
WuTerpan kak GyHKIMS BepxHero npeaena. CBOWCTBa
MHTErpaJia ¢ IepeMEHHBIM BEPXHHUM MPEIEITIOM.
®opmyna Herotona-Jleioamnma.

Meron 3aMeHbI IEPEMEHHON U UHTETPUPOBAHUE 110
4acTsM B ONPEAEICHHOM UHTEpBAJE.

22

10

10

3.Ilpunoxenns

OIpe/IeJIeHHOT 0

HHTerpajia

CrpsIMIIIEMOCTb KPUBOM, BEIYUCIIEHNE [UTHBI TYTH B
pa3IMYHBIX KOOPJUHATAX .

Ksanpupyemocts mockux ¢uryp, Kpurepuii

16

6




KBaJIpHpyeMocTH. MHOXKeCTBa HYJIEBOM ILIOILA L.
CBOICTBO aJTMTUBHOCTH TIIOIIATH. DOpMYIThI
IUIOIIAN 00JIacTe!, TpaHNIa KOTOPBIX 33aHa B
Pa3IIIIHBIX KOOPIMHATAX.

Ky6upyemocts Ten. Kpurepmnii kyonpyemocTu Tena.
AIIMTHBHOCTE 00beMa. Berurciienme oobeMa Tera mo
W3BECTHBIM IIIOIIAIIM ceueHnii. O0beM Teia
BpalICHUSL.

BeraucneHue 1miomaay NOBEpXHOCTH BPAIICHUSL.
OO0rast cxema NpUMeHeHHs1 MHTerpaia Pumana k
BBIYHCIICHHIO TE€OMETPUUECKHX, MEXaHHIECKHX U
(u3IUIecKiX BeMMYMH. Berancnenue paboTs
MIEPEMEHHO CHIIbI, MACChl HEOJTHOPOTHOM
MaTepUaIbHOM KPHUBOM U IUIACTHHBL, CTATUYECKUX
MOMEHTOB ¥ MOMEHTOB MHEPLIUY HEOHOPOAHOM KPUBOM
1 MaTepHaIbHOMN ITIACTHHBI OTHOCHTEIIBHO
KOOPAMHATHBIX OceH. BhIurcneHne KoopauHar HeHTpa
Macc HEOTHOPOJHOW KPUBOH M MaTepUaIbHON IIACTUHBL
Teopems! [IpnGmmkeHHOE BEIMHCIICHIE HHTETPAIOB
Pumana: hopMyIbel IpsSIMOYTOJIHUKOB, TPANCLU U
Cumrncona. OlieHKa MOTPENIHOCTH.

4. DYHKIMH MHOTHMX NlepeMeHHbIX U Mpe/iebl:
Apudmerrnyeckoe EBxiinnoBo npoctpanctso R .
CasizHoe MHOKecTBO B R . IllapoBas u xyOuyeckas
OKPECTHOCTH TOYKH. OTKPHITHIE U 3aMKHYThIE
mHoxecTtBa B R . 11 A.ITocimenoBarensHOCTE B R.
CX0MMOCTD ¥ IIPEAET NOCIEA0BATEILHOCTH.
[Hokoopaunartnas cxoaumocts. Kpurepuit Komu
CXOJIMMOCTH IIOCIIEA0BATENFHOCTH B R .
OrpaHHYeHHbIE 1 HEOTpaHHMYECHHbIE MHOXKeCTBa B R
Teopema bonbiano-Beitepiirpacca.

Kommnaxtel. Kpurepuii KoMIIakTHOCTH.

DYHKIIUN MHOTHX IIEPEMECHHBIX.

I'paduk GpyHKIMU TBYX EPEMEHHBIX.

JIMHNY ¥ TOBEPXHOCTH YPOBHS.

Kparnbie u noBropHble npenesns! pyHkiun. CBoiicTBa
npenenos. Kpurepuii Komn.

18

10

10

5.HenpepsbiBHbIe GYHKIIMM MHOTHX IepeMeHHbIX
Paznnunble onpeniesieHnsl HeNPepbIBHOCTH (QYHKINH B
Touke. HerpepbIBHOCTS 110

COBOKYITHOCTH TIEPEMEHHBIX U 110 OTJEIbHBIM
nepeMeHHBIM. CBOHCTBA HETIPEPHIBHBIX (DYHKIIHIA.
Teopema 0 MPOMEKyTOYHBIX 3HAUCHHAX HENPEPHIBHOM
(YHKIIUH Ha CBSI3HOM MHOYECTBE.

CBoiicTBa (hyHKIHNHM, HENPEPHIBHON HAa KOMITAKTe:
Teopema Beifepmrpacca 00 orpaHUUEHHOCTH

1 CYIIECTBOBAHUH INI0OATBHBIX 3KCTPEMYMOB,
teopema KanTopa o paBHOMEpHOH HENIPEPBIBHOCTH.

16

6. duddepenuupoBanne GyHKIAH MHOTHX
nepeMeHHbIX: YacTHbIC POU3BO/IHBIE.
Juddepenunpyemocts QYHKIHH B TOUKE.
Juddepenunan Gpynkunu. JlocrarouHoe yciaoBue
muddepenmpyemoctu.

Jluneapuzanus ¢pynkuuii [IpubiamkeHHbIe
BBIYHCIIEHHS QYHKIMY C TOMOLIBIO AnddepeHuaa.
AGCooTHAs ¥ OTHOCHUTEIIbHAS TTOTPEIIHOCTb.
JuddepenunpoBanue c0xXHOM QyHKIIUH.
WNHBapuaHTHOCTH GOPMBI TIepBoro nuddepeHnmana.
ITpakTHyeckne CIeACTBUSI MHBAPHAHTHOCTH.
KacarenpHast IIIOCKOCTh U HOPMaJlb K HOBEPXHOCTH.
I'eomeTpuueckuii cmbICI

nuddepeHnmana.

18

10

10




YacTHble IPOU3BOAHBIE BBICIINX MOPSAIKOB.
PaBeHCTBO CMEIIaHHBIX TPOU3BOAHBIX.
Juddepernnana BEICIIAX TOPSIKOB.
HewnnBapnaHTHOCTE ()OPMBI BBICIIINX
muddepernmanoB. IHBapuaHTHOCTH Ipu adGUHHOI
3aMEHE TIEPEMEHHBIX.

®opmyna Tetnopa. OueHka OCTATOYHOTO WICHA U
NpUOIMKEHHOE BBIYHCICHHE (HYHKIIMN

¢ omoupo popmyisl Teitnopa. @opmyina Jlarpanxa
KOHEYHBIX MpUpaleHUH

7.HesiBHO-3a1aHHbIe (PYHKIUHU:

HesiBHO-3a1aHHbBIe QYHKIMH M CUCTEMA HESIBHBIX
(hyHKIMH, OHOW U MHOTUX

nepeMeHHBIX. Teopema o CyIecTBOBaHUH,
€AMHCTBEHHOCTH U TuddepermupyeMoctu. Sxodnan
CHCTEMBI (DyHKIIUH.

Beruncnenne cTapimx Npon3BOIHBIX HESIBHBIX
GhyHKIHI.

YpaBHEHUsI KacaTeJIbHON 1 HOpMalH K Tpaduky
(yHKIINH, 3aJaHHOH HESIBHO.

11 [0 |4 4 o

8.9xcTpeMyMBbI (PyHKIMIA MHOTHIX TTepeMeHHBIX
HeoOxonumoe yciioBue JIOKaJbHOIO SKCTPEMyMa.
CraunoHapHsle ToukH. JlocTaTouHble

YCIIOBUSI OKCTPEMYyMa.

Y cnoBHbI AKCTpeMyM (QYHKIHH.

Meroa MmHoxuTenen Jlarpanxa.

I'moGaneHBIE SKCTpeMyMBI GYHKIHIH (Oe3yCIOBHBIE I
YCIIOBHBIE).

12 0 6 6 1

Texymmit koHTpOsb (KCP) 1 1

[TpomexxyTouHast aTTecTalys — IK3aMeH/3aueT

Hroro 72 0 64 65 7

HUTOI'O 144 0 128 130 | 14

TeKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH PCAJIU3YCTCA B (bopMax OIMIPOCOB Ha 3aHATUAX CEMHUHAPCKOIO
THIIA.

[TpoMexyTOUHAast aTTeCTalUs IPOXOAUT B TPAIUIUOHHON Gopme (3ayer).
4. Y4yeOHO-MeTOAHYECKOE OOecTieYeHHe CAMOCTOATeIbLHON padoThl 00y4aommxcst

[Ipu BBIOTHEHUH TPAKTHYECKUX PAOOT, MPHU CAMOCTOSTEIBHONH paboTe M MOJArOTOBKE K 3a4eTy
CTYAEHTBHI UMEIOT JOCTYI K MaTepuaiaM Kypca, pPasMEIIeHHbIM B CHCTEME SJIEKTPOHHOTO 00yUYCHHS
HHI'Y mo aapecy http://e-learning.unn.ru/course/view.php?id=1660, pexum nocryma — TpeOyer
ABTOPH3ALIHH.
Hcnonp3ytorcss oOpa3oBaTeibHbIC TEXHOJOTMH B (OpME MPAKTUYCCKHX 3aHATHH, 3JIEKTPOHHOTO
00yJeHwusI.
IpakTnyeckue 3ansaTusi. OgHa w3 (GopMm yueOHOrO 3aHATHSA, HANpaBICHHAs Ha pa3BUTHE
CaMOCTOSTEIILHOCTH 00YUarOIIUXCsl M MPHOOPETEHNE YMEHHUI ¥ HaBBIKOB. [laHHbIE yUeOHbIC 3aHATHS
YITYOJISIIOT, PACHIMPSIOT, NETATU3UPYIOT MOJYYCHHbIC Ha JICKIMHM 3HaHMs. [IpakTH4ecKkoe 3aHsATHE
npejrnoiaraeT BBIIOJHCHHE CTYAECHTAMH 110 3aJaHUI0 M 0] PYKOBOJICTBOM IpEIoaBaTesci
HECKOJIbKUX JIOMAIIHUX MPAKTUYECKUX padoT. Ha mpakTHyecKux 3aHATHSIX BBIICISICTCS BpeMs IS
MPOBEICHUS MPE3CHTAIUU B 00CYXKIEHHUS MPOEKTHBIX paboT.

CaMoCTOSATEIbHOE TIOBTOPEHHE TEOPETHUECKOTO0 Marepuaja M PpEHIeHHE MPaKTHYECKHX

MIPUMEPOB MO COOPHUKY 3314 M0 AUCLUIIIHHE.



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

CamocrosiTenbHast paboTa CTylneHTa 0P U3YYCHUH JTUCIUILIMHBI

MAaTCMAaTUYCCKOMY aHAJIM3Y» BKIIOYACT BBIMIOJIHCHUC JOMAIIITHUX 3a;[aH1/1171.

«ITpakTukym 1o

CamMocTrosTenbHas pa60Ta 3aK/IIOYaCTCA B PCHICHUU IMPAKTUYCCKUX 3aJiad, IOArOTOBKE

OTBCTOB Ha BOIIPOCHI CAMOKOHTPOJIA. CaMocrosTelnbpHas pa60Ta MOXCT IIPOUCXOJUTH KaK B

YUTaJIbHOM 3aJIC 6I/I6JII/IOTCKI/I, TaK U B JOMAalllHUX YCJIOBUSAX.

KOHTpOJIBHBIe BOIIPOCHI M 3alaHud IJId MPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMGX(YTOqHOﬁ aTTeCTalnun

10 uTOraM OCBOCHUA JUCHHUILIMHBI IPHUBCICHLI B II. 5.2.

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

BKJIIOYAIOIINHK:
5.1. Onucanue mKaJj oueHNBAHUS pe3yJIbTATOB 00y4YeHHs 110 JUCLHUILJIMHE
YpoBennb Ixana ouennBanus chopMUPOBAHHOCTH KOMIIeTEHIMI
chopmMupoBaH
HOCTH HEYJAO0BJIETBO | YIOBJIETBOPH
1JI0X0 Xopo1io 04eHb X0POLIO OTVINYHO NPeBOCX0HO
KOMIIeTeHIIM I PUTEJIBHO TEJbHO
(MHAMKaTOpPa
OCTHKEHHSI
A _ He 3aureno 3a4TeHo
KOMIeTeHIMii)
OTtcyrcTBHE
3HaHUH
VYpoBeHb YpoBeHb
TEOPEeTHIECKO N o
YpoBeHb MuHuManeHO | 3HaHUH B 3HaHUH B YpoBeHb
TO MaTepHana. . o o
3HAaHUH HIXKE | JOMYCTUMBIH obbeme, o0Beme, 3HaHUH B YpoBeHb
MHHUMAJTb- 0BEHb COOTBETCTB COOTBETCTB obbeme 3HaHUII B
Heso3smoxnoc P N yrom yrom ’
Th OLEHUTS HBIX 3HAHUIL. €M IporpaMme €M TIporpamMme COOTBETCTBYIO | 0OBEME,
3HaHus nomEoTy TpeOOoBaHUH. Jonymeno MOJATOTOBKH. MOJTOTOBKH. eM IIPEBBILIAONIE
— HNwmenu mecto | MHOTO Jomymieno JomnymieHo rporpamme M Iporpammy
P rpyosbie HETpyObIX HECKOJIBKO HECKOJIBKO IIOJIrOTOBKH, MIOJrOTOBKH.
oTKa3a OIINOKH. OIINOKH. HETpyOBIX HECYIIIECTBEHH 0e3 omuooK.
ournbok BIX OIINOOK
oOyuarorieroc
s OT OTBETA
IIponemoHcTpH 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. YMEHHS. OCHOBHEIE
3a1a4 He Pemens! Bce YMEHHSI. pelIeHs! Bce
HeBo3mox- Pemensl YMEHH,
IPOEMOHCTD OCHOBHbIE Pemens! Bce OCHOBHBIC
HOCTb THUITOBEIE pelIeHs! Bce
HPOBAHEI 3aa4H C OCHOBHEIE 3ama4n ¢
OLICHUTH 3a7aqu C OCHOBHEIE
OCHOBHBIC Hery6blMl/l 3a1a4u. OTACJIIBHBIMHA
YMmenus HaJInyue HerpyObIMU 3a1a4M.
. YMEHHUS. OLTHOKAMH. BrrmonHeHs! Bce | HecymiecT-
yMeHnit OIIHOKAMH. Bemonaenst
BrmonHeHs! Bce | 3amaHus, B BEHHBIM
BCJICACTBUC BrinoHeHbI BCC 3aJlaHMs,
Hmenu mecto 3aJ1aHusl, B MOJIHOM HEI0YETaMH,
OTKa3a BCE 3a/IaHM, B TIOJTHOM
rpyOsie TOJTHOM o0Beme, HO BBITIOJTHEHBI
o0yyJaromiero- HO HE B o0beMe 0e3
OLINOKH. o0beMe, HO HEKOTOpBIE C BCE 331aHUS B
csl OT OTBETa MIOJTHOM HEJI0YeTOB
HEKOTOpBIE C He09eTaMH. MIOJTHOM
oOneme.
HEJJ0YeTaMH. oObeme.
OtcyrcTBHE IIpu pemennu | Wmeercs IIponemoncT- IIponemonctpu | Ilpopemonctp | IIpopemonctp
BIIAJICHUS CTaHJApPTHBIX | MHUHUMANbHBI | PHPOBAHBI POBaHEI HPOBaHbI UpOBaH
u MaTepHaIOM. 3a1a4 He 1 Habop 0a30BbIC 0a3oBbIC HaBBIKU NIPH TBOPYECKHUI
ABBIKH
HeBo3MoXXHOC | MPOIEMOHCTP | HaBBIKOB JUIS HaBBIKH TIPH HaBBIKH TIPH peuieHnn MOAXOM K
Th OLIEHUTD HPOBaHbI pelieHus pelieHnn pelieHnn HECTaHAApTH PpELIEHHIO
HaJIM4Ine 6azoBble CTaHJAPTHBIX | CTaHAAPTHBIX CTaHJapTHBIX BIX 337124 0e3 HECTaHAApTH
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HaBBIKOB HaBBIKU. 3aJ71a4 C 3aJ1a4 C 3aa4 0e3 OLIMOOK U BIX 3ajad.
BCJICJACTBUC HCKOTOPLIMHU HCEKOTOPLIMHU OIIMOOK U HEOOYCTOB.
OTKa3a Wmenu MecTo | gepoueramu. HeJ0YeTaMI HEJJ0YETOB.
obyuatomeroc | TPyobie
s OT OTBETA OIIHOKH.
IlIxana oueHKH NPHU NPOMEKYTOYHOM aTTecCTalluH
Onenka YpoBeHb IOATrOTOBKHU
Bce xomneTeHmy (4acTu KOMIIETEHNNIT), Ha GOpPMHUPOBAHHE KOTOPBIX
[Ipesocxoxnro HarpasjeHa JUCHUILINHA, CPOPMUPOBAHEI HAa YPOBHE HE HUXKE
«IIPEBOCXOAHO»
Bcee kommereHImM (YacTH KOMIIETEHIMH), Ha (OPMHUpPOBAHHE KOTOPBIX
Otnn4aHO HarpasjeHa AUCIMIUINHA, COPMUPOBAHEI HA YPOBHE HE HWKE «OTIHIHON,

3a4TCHO

IpH 3TOM XOTA OBl OfHAa KOMIIETEHIHS c(OpMHpPOBaHA HA YpPOBHE
COTIIIHO»

Ouenp xopo1o

Bce kommereHmum (4acTH KOMIICTCHIHH), HAa (OPMHPOBAHHE KOTOPBIX
HarpasjeHa AMCIMIUINHA, C(HOPMHUPOBAHBI Ha YPOBHE HE HIKE «OYEHb
XOPOLIO», TIPH 3TOM XOTs ObI OIHA KOMIETeHIUsS chOpMHUPOBaHa HA YPOBHE
«OYEHb XOpOIIO»

Xopouio

Bce xommereHnuu (4acTd KOMIIETCHIWH), Ha (HOPMHUpPOBAHHE KOTOPBIX
HarfpaBjieHa JUCIMIUIMHA, COPMUPOBAHBI HA YPOBHE HE HUKE «XOPOIIOY,
OpU 3TOM XOTsA OBl OJHA KOMOETCHIMs CGHOPMHpPOBaHA Ha YPOBHE
«XOPOIIOY

Y,I[OBJ'IGTBOpI/ITCJ'ILHO

Bce kommereHuuu (4actv KoMIeTeHUuWi), Ha (OPMHUPOBAHUE KOTOPBIX
HanpaBjeHa JAWCHMIUIMHA, CGOPMUPOBAHBI Ha ypPOBHE HE HIDKE
«yIIOBIICTBOPHUTEIIFHO», IIPH 3TOM XOTd OBl OfHAa KOMIIETEHIUS
c(opMHpPOBaHa HA YPOBHE «YIOBIECTBOPUTEIHHOY

HC 3a4TCHO

HeynosnerBopurensHO

Xorss OBl omHa  KOMIETEHIMs  c)OpMHpPOBaHa HAa  YPOBHE
«HEYZOBIICTBOPUTEIHHO», HU OJIHA M3 KOMIIETEHIMH He copMHupoBaHa Ha
YPOBHE «IIJIOXO0»

ITmoxo

Xotst OBl OZTHA KOMIIETEHINSI C(HOPMUPOBAHA Ha YPOBHE «IIJIOX0)

5.2.

pe3yJabTaToOB 00yUeHust

TunoBbie KOHTPOJBHLIC 3aJaHUS UJIK UHBIEC MaTCpPHAJIbI, HeOGXOZ]HMbIe AJIsA ONEHKH

5.2.1. TunoBble 3aaHusA/3a1a4H A5 OIEeHKH CHOPMUPOBAHHOCTH KoMneTeHun OMNK-1

KoHTponbHana paboTa anAa oueHkn KomneteHummn «OMK-1»:
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Bapuant 2

Bapuanr 1 Haitru npegens
N : (2n4+1)*4+(3n42)*
Haiirn npesenst ) ) 1. limy,_,0 Yot
Ll (n+1)°—(rn—1)*~10n* ; )
B n3—n+d 9 1 \/mel]" Vn(n=1)(n-3)
2. limy, .o —

. nf2n34+1
dimp o V 5nis2

T
7 ~ — — ‘ 5 2n—1
Climy oo VRO + 8 (V3 + 2 — Vvt + 1) 3. limy, o (.‘.u+1)

9 ; Vn

3

4. Jokasarh 1o ompejelieniio, 410 I, = % 4. oxasarb no onpejesienuio, 4To &, = ‘”j*"il.,'“"%
DECKOHETHO MaJlasl HOCIe0BATEILHOCTD. HECKOHEUHO MaJag MoC/Ie10BaATE/1LHOCTD.

5. Haiiru infr,, supw,, sepxunii u HuKHUIT 5. Haiitn infz,, supz,, Bepxuuii W HHXKHII
IpeJIeIbl MoCae/[0BATeIbHOCTH Ty, = -_::,.:)1 cos & HPEJIEIIb OCIe0BATEIBHOCTH T, = .,’:l‘_ll cos T+

6. Ilompsysick  Teopemoili 0  MOHOTOHHOH M 6. Tloabsysichk  Teopemoif o MOHOTOHHOH 11
OrpaHHIeHHOI 1OCIe/I0BATEIbHOCTH HJTH OrpaHuveHHo MOCJIE/TOBATETHHOCTH wim
kpurepuem  Konm  ncciesjoath  Ha  CXOJHIMOCTE kpurepnent Komm  mcesneoBath  Ha  CXOJMMOCTh
TIOCJIe/I0BATeNIbHOCTh MOCIe/10BATETbHOCTh

rn= gttt zn= g+ + oot

7. Hoxkazarb nmo ompejieineHuo, 4ro r, = il‘l 7. Jokazarhb HO  OHpeJe/IenHio, 4TO
OeCKOHETHO BOJIBINAs [T0CIe/I0BATEIbHOCTD. T = 1 — (=1)"/n ©eckoneuno OoubIas

nocjae10BaTe/JIbHOCTD.

6. YueOHO-MeTOoAMYeCKOE H HH(POPMALIMOHHOE 00ecTedeHne JUCITHIITMHBI
a) OCHOBHAs JTUTepaTypa:

1. WIIBHMH B. A., IIO3HSIK 3. I'. OcHoBel MaremaTrdeckoro ananu3a: B 2-x 4. Hacts I: Yue0.:
Jns By30B. — 7-€ uzn. — M.: ®UBMATIINT, 2005. — 648 c. — (Kypc BbIciIel MaTeMaTuku 1
MaTeMaTUIecKor (pu3nKm).

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

2. WJIbMH B. A., ITO3HSIK 3. I'. OcHoBbl MaTeMaTtuueckoro ananu3a: B 2-x 1. Hacts II: Yueo.:
Jlnst By30B. - 4-e u3a. - M.: DU3MATIIUT, 2002. - 464 c. — (Kypc BbIciel MaTeMaTUKH U
MareMarndeckoi ¢pusukm). (Bei. 2)
https://e.lanbook.com/book/2180#authors

3. KVYJPABLEB JIJI. Kparkuii kypc Maremarndeckoro anainuza. Tom 1. Jluddepenmansroe u
HTETpaJbHOE HCUUCIeHHS (DYHKIMIA OJTHOW TIepeMeHHOM. Psaapl. YueOHuk. - 3-¢ u3.,
nepepabd. - M.: DUIMATIINT, 2005. - 400 c.
https://e.lanbook.com/book/2224#authors

4. KYJPABLEB JI. JI. Kpatkuii kypc Matemarndeckoro ananmsa. T. 2. Jluddepennmansaoe u
MHTErpaIbHOE UCUHMCIIEHNS (PYHKIMI MHOTUX NepeMEHHbIX. [ apMOHMYecKuii aHau3: Y 4eOHHK.
— 3-e u3j1., mepepad. — M.: ®DUSMATIIUT, 2005. - 424 c.
https://e.lanbook.com/book/2224#authors

5. Hemuposuy Bb.I1., Mapon U.A., IllyBanosa 3.3.

UYucnennsle MeTonbl aHau3a. [Ipubnmxenue GyHkumi, muddepeHpanbabie 1 HHTErpaibHbIe

ypaBHEHUS

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

0) IOTIOTHUTEIBHAS JTUTEPATYpA:

1. HUKOJIbCKHUI C.M. Kypc MaTemaTHueckoro anammsa. B 2-x Tomax. Hayka, 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 nuddepenimanibHoro u nHTErpaibHoro 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.html
http://new.e-vmk.unn.ru/sites/

7. MaTtepua/ibHO-TEXHUYECKOE o0ecriedeHne T CIUTIHHBI

[TomeneHust IpenCTaBIAIOT CO00M y4eOHbBIE ayJUTOPHH JJIS MPOBEACHUS y4eOHBIX 3aHATHH,
MPEyCMOTPEHHBIX MPOTrPAaMMOM, OCHAIICHHBIE OOOPYIOBAaHUEM M TEXHUYECKHUMH CpPEICTBAMHU
oOyueHus:

[lomemenuss 11 €aMOCTOSATENbHOW pabOThl OOy4YarOLIMXCSl OCHALEHBl KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYeHHS K cetu "MHTepHer" u oOecredyeHbl IOCTYIIOM B
JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIILHYIO CPEy.

Hannune pexoMeH10BaHHOM JTUTEPATYPHI.

[Tporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC BO

ABTOD (BI) cT. npenonasarens Pokuna B.H.

Peuensenr (b1)

3aBenyromuii kageapoit A.B.Kanunun_

HporpaMMa 0;[06peHa Ha 3aceJaHM{ METOANYECKON KOMHCCHU HHCTUTYTa I/IH(I)OpMaI_II/IOHHBIX
TeXHOJ'IOFI/If/'I, MaTeMaTHKHU U MEXaHUKHU

07.12.2022 npotoxon Ne4
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