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PabGouass mporpamMma AMCHUMIUIMHBI COCTaBJieHAa B COOTBETCTBUHM C TpeOOBaHUSIMU
OI'OC3++ BO mno wnampasnenuto mnoarorosku 01.04.01 Maremaruka, mnporpamMmma
MarucTpaTypbl: «JlomosHuTeNbHbIE TJaBbl (QYHKUMOHAIBHOTO aHanmu3za» — [lpukas
Muno6pnayku Poccun ot 05.04.2017 Ne301.

Pazpabotuuk: kabenpa nudbdepeHimanbHbIX YpaBHEHUN U QYHKIIMOHATBLHOI'O aHAJIN3A,
ParumxanoB B.P., k. ¢.-M.H., 101IeHT

Pabouast mporpamMma quCIUTIIIMHBI OA00peHa:
Ha 3acenanuu kadeapel Y u DA ot 31.05.2019 r., mpoTtoxosn Ne 10

3aB. xadenpoit @ i CupaxynnaoB M.M.

Ha 3acegannu Metoaudeckoil komuccuu ¢paxynsreta M u KH ot 27.06.2019r.,
npotokoJ Ne 6
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[Ipencenarens betibanaes B./I.

PabGouass mporpamMmMa  JUCHUIUIMHBI ~ COTJIaCOBaHa € y4e€OHO-METOJUYECKUM
yIpaBJICHUEM

29 nrong 2019 r. Hau. YMVY (%/&/ I'acanramxuena A.l.



AHHOTauMs padoyeil MPOrpaMMbl TUCHUIIIHMHBI

HucuunnuHa «/[ononrHumenbHvle 21a8bl QYHKYUOHAILHO2O AHAIU3A» BXOAUT B 0a30BYIO
gacTh oOpa3oBaTelbHOM TMporpaMmbl  Maructpatypbl 1o HanpasiaeHuro 01.04.01
Mamemamuxka.

JlucuuiiuHa peanu3yeTrcs Ha gakyibmeme MaAmemMamuku U KOMIbIOMEPHBIX HAVK
Kagedpou oughghepenyuanvuvle ypasuenus u )yHKYUOHANbHBIL AHATU3.

ConepxaHve IUCHMIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C METPUUYECUKMHU,
0aHaxOBBIMU U THJILOEPTOBBIMU MTPOCTPAHCTBAMH, ONIEpaTOPaMU, ICUCTBYIONIMMH B HUX;
JanbHeWIee M3ydyeHWe W OCBOCHWE TaKMX IMOHSATUN KakK IOJIHOTA W cenapaberbHOCTh
METPUYECKUX U JIMHEMHO HOPMHUPOBAHHBIX ITPOCTPAHCTB, KOMIIAKTHOCTh MHOKECTB, PSIbI
dypbe B THILOESPTOBBIX MPOCTPAHCTBAX; M3yUYeHUE (PYHTAMEHTAJIbHBIX CBOMCTB JIMHEHHBIX
OTEepaToOpPOB; MOCTPOCHUE U OCHOBHBIE CBOMCTBA aOCTPAKTHON TEOPHH MEPHI U UHTETpaJIa 1o
Mepe; CBOMCTBA KJIACCUYECKUX (DYHKIIMOHAIBHBIX MTPOCTPAHCTB.

JucuumirHa HaneneHa Ha (POpMUPOBAHUE CIIEAYIOIINX KOMIIETCHIINI BBIITYCKHHUKA:
yHusepcanvHoix — VK-1,
oowenpogeccuonanvrovix — OIIK-2,
npogeccuonanvuvix — I11K-1.

HpenonaBaHI/Ie AUCHUIUIMHBI IIPCAYCMATPUBACT IIPOBCACHHUC CICAYIOIIHNX BHI0B y‘-Ie6HI>IX
3aHSITHUM: JeKyuu, npaKkmuv4ecKue 3anamusl U camocmosnmenbHas pa60ma.

Pabouast mporpaMma IUCHUIUIMHBI MpEIyCMATPUBACT MPOBEJCHUE CIEAYIONUX BHUIOB
KOHTPOJISI  YCIIEBAaeMOCTH B  (QoOpMe: KOHMPOIbHOU paboma U KOJLIOKBUYMA,
NPOMENHCYMOYHDIU KOHMPOJIb 8 PopMe IK3AMEHA.

OO0beM MUCIMIUIMHBI 5 3a4ETHBIX SANMHUI], B TOM YHCJIE B aKaJIEMHYECKHX Jacax 10 BUIaM
y4eOHBIX 3aHATUN

Cemec VYyeOHbIC 3aHATHUS dopma
Tp Bce B TOM YUCIIE MIPOMEKYTOUHOMN
ro KonrtakTHas paboTta 00y4aronmxcs ¢ CPC, aTTecTaluu

npenojaBaTesieM B TOM

U3 HUX qrcie

Jlexny | Jlabopatop | [Ipaktra | KCP | koHCYBT | 9K3aM

17071 HBIC €CKHue aruu €H
3aHATUSA 3aHATUSA

9 180 10 42 4 124 9K3aMeH




1. Ilesu ocBOeHUS AUCHUILINHbI

[esnsiMu OCBOCHHS JUCUUILIMHBL QONOIHUMENbHbLE 211A8bl (PYHKUUOHAIbHO20 AHAIU3A
SIBIISTFOTCSL:

- Oostee yrimyOIeHHOE U3yUYCeHHE TEOPUH HHTETpaia U ero 0000IIeHUI Ha OCHOBE
a0CTPaKTHOM TEOPHH MEPbI, OCBOCHHUE MPHJIOKEHHUI HHTErpajia B Pa3InYHbIX 001aCTAX
MaTeMaTHKU ¥ MEXaHUKH;

- bosiee TyOOKOE U3yUeHUE METPUICCKHX TIPOCTPAHCTB U OTOOPAKCHUM. 3aIaHHBIN B
HUX;

- TBOPYECKOE OBJIaJICHUE OCHOBHBIMU METO/IaMU (DYHKIIMOHATIHLHOTO aHAJN3a.

2.MecTo nucuuiuinHbl B cTpykrype OOII marucrparypsl

JIucuuminHa 0onoanumenvHole 21aebl YYHKYUOHANbHO20 AHANU3A BXOIUT B 0a30BYIO 4acTh
obOpazoBaTenbHOM MTporpaMmbl 110 HarpaiieHuto 01.04.01 Mamemamuxa.

3HaHUs 10 JAaHHOMY Kypcy HE0OXOUMBI TP paboTe HaJl JUCCEepTallUe U B JaIbHEHIIEH
Hay4HO-UCCJEeI0BATENhCKON paboTe Mo BHIOpAaHHOMY HaIpaBJIEHHUIO.

N3ydenne naHHON NMCUUIUIMHBI MPEANOJIAracT XOpOouIee 3HAHUE OCHOBHBIX MOHITHH U
METO/IOB MAaTeMaTHUYECKOr0 aHajiu3a U OO0IIed TOMOJIOTMH B paMKax MEPBBIX JBYX KypCOB
MaTeMaTuyeckoro (akyjabTeTa, a TAKXKE 3HAHUU CBOMCTB (PYHKIMH OCHOBHBIX KJIIACCOB
GyHKIMIA TEHCTBUTETHLHOTO IEPEMEHHOTO.

3. Komnerenunu o0y4yawumerocs, popmMupyemsblie B pe3yJjbTaTe 0CBOCHHUS JUCHUILIAHbBI

(mepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHHSI.

Kon u Kon u HaumeHoBaHuA Ilnanupyemble pe3yJibTaThl 00y4eHUsI
HaMeHOBaHUe KOMIeTeHIN# (B COOTBETCTBUM C
KOMIIeTEeHIIUI 13 NOOII (npyn HaTU4YUM))
®IrocC BO
YK-1 YK-1.1. 3Haer: MecTo (DYHKIIMOHAIEHOTO aHAJM3a
croco0eH 3HaeT npuHUUIEI cOopa, 0TOOpa U BHYTPH MATEMAaTHUKH U BO3MOXKHOCTEU
OCYILECTBIIATH 00001eHIsS HHPOPMALIHIH. (h)yHKHOHATBHO aHAIMTUYECKOTO ITOAX0JIa
KPUTHYECKHUN YK-1.2. IIpA PELICHUH pPa3JIMYHBIX 33134 TEOPHUH
aHaIn3 YMeeT COOTHOCHUTH Pa3HOPOIHBIE muddepeHIMaNbHBIX W HHTErPalbHBIX
MPOOJIEMHBIX SIBIICHUSI | CHCTEMaTH3UPOBATh X B ypaBHEHUI
CUTYyaIuii Ha paMKax M30paHHBIX BUIOB
OCHOBE CHCTEMHOTO | IPodecCHOHAEHOMN I TETbHOCTH. Ymeer: (hopmynupoBaTh 3a/1aun
MoJ1X0/a, YK-1.3. muddepeHIUATBHBIX U MHTErPaIbHBIX
BEIpa0aTHIBATh NmeeT npakTuveckuii OMBIT pabOTHI C | YpaBHCHHNA Ha S3bIKE (DYHKIIMOHAIBHOTO
CTPATETHIO nH(pOPMAITMOHHBIMA 00BEKTAMH U aHanusa
JIeUCTBUM ceTbto IHTEpHET, ONBIT HAYYHOT'O

MouCKa, onbIT Onbnuorpaguueckoro | BiiageeT: OCHOBHBIMH METOAaMHU

pa3bICKaHWUsI, CO3aHNS HAYIHBIX (hYHKIIMOHATBHOTO aHaIN3a

TEKCTOB.
OIIK-2 OIIK-2.1. 3HaeT OCHOBHBIE 3HaeT: pa3IUYHbIE €CTECTBEHHOHAYYHBIE
CIOCOOEH CTPOUTh M | IPUHIIMITBI MATEMaTHYECKOTO MOJIETH, T/I€ BO3HUKAIOT METPUUECKHE
aHAIN3NPOBATH MOJIETTUPOBAHISI, METOJBI TOCTPOEHUS | TIPOCTPAHCTBA U OTOOPaKEHUS B HUX.
MaTeMaTHIeCcKHe Y aHaJIM3a MaTEeMaTUYECKIX MOJENEH.
MOJICIIA B OIIK-2.2. YMmeer MonuhuIiupoBaTh, YMeert: co3gaBaTh MOJIENH SIBICHUH,
COBPEMEHHOM aHAJIM3UPOBAThH U PEANTU30BHIBATH MPOIIECCOB U KOHCTPYKIHU B OpME TOTO
€CTECTBO3HAHHH, MaTeMaTHYECKHE MOZEIH B 33/1a4ax WJIM JPYTOTO BUIA METPUIECKUX
SKOHOMUKE U €CTECTBO3HAHUS, TEXHUKH, MTPOCTPAHCTB.
YIIpaBIeHUN SKOHOMHUKH U YIIPABICHUS

Bnapeer: MeToamMu MOJeTUPOBaHUS




€CTECTBCHHOHAYYHBIX 33/1a4 B popme
OIIEPaTOPOB, 33JIAHHBIX B METPUIECKOM,
JIMHEHHO HOPMHUPOBAHHOM HITU
THIHEO0EPTOBOM MPOCTPAHCTBAX.

IIK-1
CITIOCOOHOCTRIO K
MHTCHCUBHOM
Hay9HO-
HCCJIEJ0BATEIIHCKOM
pabote

3HaeT: onpeneNcHUs U BaxKHEHIIMe
CBOMCTBa KJIACCUYECKUX METPUUECKUX,
0aHaxOBbBIX U THILOEPTOBBIX IPOCTPAHCTB
(hyHKIIMOHATHLHOTO aHAJIN3A,
MIPUMEHSEMBIX B COBPEMECHHOM aHAIIU3E.

YMeeT: aHaTU3UPOBATH CBOMCTBA
(hyHKITMOHAIBHBIX TIPOCTPAHCTB H
OTIEPaTOPOB B HUX, IPUMEHSATH UX B
MPUKIATHBIX 33]a4aX.

Bnapeer: coBpeMEHHBIMH METOJAMHU
Teopun (PyHKIIMOHAIBHBIX MIPOCTPAHCTB U
ONEepaToOpOB B HUX.

4. O0beM, CTPYKTYpa U COJIePKAHUE TUCHUILTHHBI.

4.1. O6beM TUCHUILUIMHBI COCTAB/ISET 3a4eTHBIX €OUHUIL 5, akageMuueckux Jyacos 180.
4.2. CTpyKTypa IUCUUTINHBI.

AyIMTOpHBIE 3aHATHS, B =
8 TOM YHCJIe E ®opMBbI TEKYILET0
Hassanus pazjgesnoB | o § E KOHTPOJIs1
¥ TeM AUCHMIIUHBI | 5 E = ycneBaemMocTu (no
S ; 5 Heldenam cemecmpa)
S 5 = - = €| 85 ®opma
5 =t g g sg| &= S MPOMEKYTOUHOI
= = sz |€%132(8 aTTecTaNNH (O
= = s B el X o cemecmpam)
Monyab 1. Mempuueckue npocmpancmea
1. OcHOBHEIE 1 5 12 (A3), (C)
oTpefieNieHUs] TEOPUU
METPUUYECKUX
IPOCTPAHCTB
2. TlonHoTA, 1 5 12 (13), (C)
cenapabenbHOCTh 1
KOMIIAKTHOCTb
METPUUYECKUX
MPOCTPAHCTB
Bcezo no moodynwo 1 9 2 10 24
Monayas 2. Tononocus mempuueckozo npocmpancmeda
1. OTkpeITHIC U 1 5 10 (113), (C)
3aMKHYThIE MHOXKECTBA
B METPUUYECKOM
MIPOCTPAHCTBE
2. CBsI3HOCTH 1 5 12 (13), (C)
METPUUYECKUX
MIPOCTPAHCTB
Bcezo no mooynwo 2 9 2 10 2 22

Monyab 3. Omoopasrcenus mempuuecKux RpoCmpancme




1. HenpepsiBHBIE 1 5 12 (A3), (C)
OTOOpaKCHHS

METPUYECKUX

IPOCTPAHCTB

2. Cxxumaromme 1 5 12 (13), (C)
OTOOpaKCHHUS

Bcezo no modynio 3 9 2 10 24

Monpyab 4. Ocnoevl abcmpakmuoi meopuu mepbl

1. OcHOBHBIE KJIaCChI 2 6 8 (113), (C)

MHOKECTB U
aJTUTUBHBIE QYHKITUN

MHOXECTBA

2. UHTeTpa no c4eTHo 2 6 10 (113), (C)
AIIMTUBHON QyHKIIMH

MHO)KECTBA

Bcezo no mooynio 4 9 4 12 2 18

Monyas 5. Ilpomescymounas ammecmayus

[ToaroroBka K 9K3aMeHy 36 IK3aMEH
NTOI'O 3a 9 cemecTp 10 42 4 124

4.3. Conep:kanue TUCUUILINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aeiam)

4.3.1. Cooeprcanue 1eKYUOHHBIX 3AHAMUI O OUCUUNTIUHE

Mopyas 1. Mempuueckue npocmpancmea

Tema 1. OcnosHnbvie onpedenenus meopuu MeEmMpUIecKux npoCcmpancme

Mertpuka Ha MHOXKeCTBE. PaznnyHble aKCMOMATHKH METPUYECKOTO MPOCTPAHCTBA.

[IIap, 3aMKHYTHIH 11ap, chepa B METPHUUECKOM MPOCTPaHCTBE. [[namerp MHOKECTBA B
METPUYECKOM NpocTpaHcTBe. OrpaHNYEHHBIE MHOKECTBA. PaccTosiHue Mexy
MHOKECTBAMH.

Tema 2. [lonnoma, cenapabenvHocms u KOMRAKMHOCHb MEMPUUECKUX NPOCMPAHCNEA
CX0omMMOCTh B METPUYECKOM IIPOCTPAHCTBE U IIPOCTEUILINE CBOMCTBA ITOTO MOHSATHSL.
OyHIaMEHTAJIbHBIE MOCIEN0BATEIBHOCTH U NPOCTEUIINE UX CBOKUCTBA. [10HbBIE
MeTpudeckue npocrpancTsa. [IpuHuun BinoxeHHbIX mapoB. Teopema bapa o kareropusx.
[TononHenune MeTpuyeckoro npocrpanctsa. CenapabenbHble METPUUYECKUE TPOCTPAHCTBA.
Komnaktable MmeTprueckue npocrpaicTsa. OCHOBHBIE TONOJIOTHYECKHE CBOMCTBA
KOMITAaKTHBIX IPOCTPAHCTB. BIOJIHE OrpaHMYEeHHBbIE MHOKECTBA U UX CBOMCTBA. Teopema
Xaycnopoa.

Moayab 2. Tononozusa mempuueckozo npocmpancmea

Tema 1. Omkpovimvie u 3aMKHYmMble MHONICECMEA 8 MEMPUUECKOM NPOCMPAHCMEE
OTKpBITBIE U 3aMKHYTBIE MHOXKECTBA B METPUYECKOM MPOCTPAHCTBE, PA3JINYHBIE HX
XapakTepu3alyy U OCHOBHBIEC X CBOWCTBA.

Tema 2. CeasHocmb mempuueckux npocmpancme

CBsi3HBIE METpUYECKHE NpOocTpaHcTBa. Kputepun cBsizHOCTH. KOMITIOHEHTHI CBS3HOCTH.
JIMHEWHO CBA3HBIE MPOCTPAHCTBA. B3aMMOOTHOIIEHNS CBA3HOCTU Y JUHEWHOW CBSI3HOCTH.
Moayas 3. Omoobparxcenus mempuuecko20 npocCmpancmaea

Tema 1. Henpepwviguvie omooOpadicenuss Mempuieckux npocmpancme

HenpepbiBHBIE OTOOpAXKEHHSI METPUYECKHUX MTPOCTPAHCTB. KpuTepuun HenmpepbIBHOCTH
oToOpaxxenuil. I3omerpuueckue oroOpaxeHus. Tomnonornyeckas U3oMop(pHOCTh 1



M30MeTpUYecKas n30MOPHHOCTh METPUUECKUX MPOCTPAHCTB. BriosHe HEempephIBHEBIE
OTOOpaKEHUS.

Tema 2. Corcumarowue omoopasicenus

Henoasuxubie Toukn otoopaskenus. Crxumaroniue oroopaxkenus. Teopema banaxa o
CKUMAKOIUX oToOpakeHusx. [Ipunoxenus Teopemsl banaxa.

Monayas 4. Ocnoswvl adbcmpakmmoil meopuu mepul

Tema 1.OcHosHbie K1acCbl MHOMCECME U A0OUMUBHbLE PYHKYUL MHOIHCECTBA

Komb11o MHOKECTB, aiaredpa MHOKECTB, IMTOTYKOJIBIIO MHOKECTB. CUTMa-KOJIBIIO U CUTMa-
anredpa MHOXKECTB. MOHOTOHHBIN KJIACC MHOXECTB. TeopeMa 0 MOHOTOHHOM KJIacce.
Tema 2. Hnmezpan no cuemno-a0oumusHou yHKYuu MHOI*CeCmeda

N3mepumbie Gynkmum, nmpoctsie Gyukuu. MaTerpan no npocteiM ¢yHkImsaM. MHTErpas mo
CUYETHO-aJIUTUBHOM (DYHKITMU MHOKECTBa (00U ciydait).

4.3.2. Cooeprcanue 1a060pamopHo-npaKmudecKux 3aHAmuil N0 OUCYUNIUHE

Monyas 1. Mempuueckue npocmpancmea

Tema 1. OcHosHnbie onpedeneHus meopuy MeEmpuiecKux npocmpancme

MeTtpuka Ha MHOKeCTBE. PaznuuHble aKCHOMATUKU METPUYECKOTO MPOCTPAHCTBA.

[lap, 3aMKHYTHIH 11ap, cdepa B METPUUECKOM MPOCTpaHCTBE. [[luaMerp MHOKECTBA B
METPUYECKOM MpocTpaHcTBe. OrpaHnYeHHbIE MHOKECTBA. PaccTosiHue Mexay
MHOKECTBAMHU.

Tema 2. [lonnoma, cenapabenbHocmyv U KOMNAKMHOCMb MEMPUYECKUX NPOCMPAHCMEA
CX0aMMOCTh B METPUYECKOM IIPOCTPAHCTBE U IPOCTEUILINE CBOMCTBA ITOTO MOHSTHSL.
@yH/1aMEeHTaJIbHBIE TIOCIEA0BATENIbHOCTU U IpocTeliue ux cBoiicTra. [loaHbie
MeTpudeckue npocrpancTsa. [IpuHumn BinoxeHHsbIX mapoB. Teopema bapa o kareropusx.
[TononHeHne MeTpudeckoro npocrpaictsa. CenapadenbHble METPUUYECKUE TPOCTPAHCTBA.
KommakTHbeie MeTpruyeckue npocTpancTBa. OCHOBHBIE TOMOJIOTMYECKUE CBOMCTBA
KOMITAKTHBIX TPOCTPAHCTB. BroHe orpaHueHHbIE MHOKECTBA U UX CBOMCTBA. TeopeMa
Xaycnopda.

Monayab 2. Tononozusa mempuueckozo npocmpancmea

Tema 1. Omkpoimole u 3aMKHYMble MHOHCECMBA 8 MEMPUUECKOM NPOCMPAHCIEE
OTKpBITBIE U 3AMKHYTBIE MHOYKECTBA B METPUUYECKOM MPOCTPAHCTBE, PA3ITUYHBIE X
XapakTepu3aluu U OCHOBHBIEC X CBOWCTBA.

Tema 2. CeazHocmb MmempuiecKux npocmpancmas

CBsi3HBIE METpUUECKHE NpocTpaHcTBa. Kputepuu cBsizHOCTH. KOMITIOHEHTHI CBSI3HOCTH.
JIuHEWHO CBSI3HBIE MPOCTPAHCTBA. B3aMMOOTHOIIIEHHS CBA3HOCTU Y JJUHEWHOW CBSI3BHOCTH.
Moayab 3. Omoobpasicenus mempuuecko2o npoCmpancmaea

Tema 1. Henpepwignvie omobpasicenus mempuyeckux npocmpancme

HemnpepriBHBIE 0TOOpaKEHHSI METPUUECKHUX MTPOCTPaHCTB. Kputepuu HEMpephIBHOCTH
otobpaxenuii. UzomeTpuueckue orobpaxkenus. Tomonoruueckas n3oMop(pHOCTh U
M30MeTpUYecKas u30MOP(HHOCTh METPHUUECKHUX MPOCTPAaHCTB. BIioHe HenpephIBHBIE
OTOOpaKECHHUS.

Tema 2. Corcumarowue omoopasicenus

Henoasuxusie Touku otoopakenus. Crxumaromue oroopaxkenus. Teopema banaxa o
cKUMarolux oroopaxenusx. [Ipunoxxenus reopemsl banaxa.

Moayas 4. Ocnoswvl adbcmpakmnoil meopuu mepul

Tema 1.OcHosHbie KIaccbl MHOMCECME U A0OUMUBHbLE PYHKYUL MHOIHCECTBA



Konb1o MHOKECTB, anredbpa MHOXKECTB, MOIYKOJIbIIO MHOKECTB. CUTMa-KOJIBIO U CUTMa-
anredpa MHOKECTB. MOHOTOHHBIN KJIACC MHOXECTB. TeopeMa 0 MOHOTOHHOM KJIacce.

Tema 2. Unmezpan no cuemHo-a0o0umueHol QyHKyuyu MHOMCECmaa

W3mepumsbie pyHkuuu, npoctsie GyHkiuu. MaTerpan no npocteiM GyHkiusam. Materpan no
CYETHO-aIMTUBHON (DYHKIIMHM MHOXKECTBA (OOLIUI ciydaii).

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH

B ocHoBe nmpenoiaBanus TUCIUTUTAHEI JIGKUT JICKITMOHHO-CEMUHAPCKAs CUCTeMa O0yUJeHHsI,
YTO CBSI3aHO C HEOOXOIUMOCTBIO aKTUBHOTO TIPOIyMBIBAHHS TEOPETUICCKOTO MaTepHaa,
coJiepKaniero riayookue u abCTpakTHbIC MOHATHS. HIuBHUTyalbHBIE 0COOCHHOCTH
00yJaroIMXcsi YYUTHIBAIOTCS MTOA00POM 3aTaHUI PA3HOTO YPOBHS CIIOKHOCTH JIJIS
CaMOCTOSITENTLHON pPabOThI CTYICHTOB.

[lo nmaHHOW &OUCHUIUTMHE YYE€OHBIM IIJIAHOM MPEIYCMOTPEHO TakKe MpPOBEICHHE
3aHATHH B MHTEPAKTHBHBIX (opmax. JIeKmuu MmpoBOMSTCS B ayJUTOPHUAX, OCHAIICHHBIX
BHJICOTIPOCKTOPaMHU. B  yauBepcutere  pyHkmumonmpyer LleHTp COBpEeMEHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHH, B KOTOPOM TNPEIYCMaTPUBAIOTCS  MacTEpP-KJIacChl
CIEIUATMCTOB.

6. YuyeOHO-MeTOqUYECKOE 00ecTIedYeHrEe CAMOCTOSTEIbHOM padoThl CTYAEHTOB.
Jnis obecriedeHre caMOCTOSATENbHON pabOThl MATUCTPOB HCIOIb30BaTh y4eOHBIE TOCOOUS

1) Kommoropos,A.H. DnemeHnTsl Teopun (yHKIUH W (YHKIIMOHAILHOTO AaHAaJH3a
yuebHuk /uis By30B / A. H. Konmoropos, C. B. ®omuH. - 6-¢ u3n., ucmp. - M. : Hayka.
I'n. pen. ¢uz.-mar. nut., 1989. - 624 c. : un. - ISBN 5-02-013993-9 : 1-50.

2) ®énopor B.M. Kypc byHKImoHanpHOro ananusa : yueonuk / ®énopos B. M. - CII6.
[u np.] : Jlans, 2005. - 351 c. ; 20 cMm. - (YueOHukHM asg By30B. CrernuanbHas
auteparypa). - bubnuorp.: c. 351. - ISBN 5-8114-0589-8 : 187-66.

3) Jlroctepuuk JILA. Kpatkuii kypc (GyHKIMOHAJIBHOTO aHaimu3a : yded. mocobue /
Jlroctepauk JILA., B. . Cobones. - U3a. 2-e, crep. - CIIG. [u ap.] : Jlans : Uzn.
Bbiciias Mmkojsa, 1982. - 270,[1] c¢. - (Knaccuueckass ydeOHas jiuTeparypa IO
matematuke). - ISBN 978-5-8114-0976-1: 288-75.

4) Kupuio A. A. Teopemsl U 3aaun (GyHKIIMOHAIBHOTO aHAIM3a : [yueOHOe Tocobue
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ucrp. u gom. - M.: @usmatiut, 2002. - 239 c. - ISBN 5-9221-0271-0 : 151-01.



3aganus I CAaMOCTOSITEIbHOM PadoThl

1. Onpenenenne METPUUECKOTO NPOCTPaHCTBA, pumepsl. [llapsl B MeTpruueckux
IPOCTPAHCTBAX NpUMEpPbI. OTKPBITHIE U 3aMKHYTbIE MHO>KECTBA, UX CBOMCTBA.

2. Cxopsmuecs Mociaeq0BaTEIbHOCTA B METPHUUECKUX IPOCTPAHCTBAX, UX CBOMCTBA.
CMBICT CXOAMMOCTH B KOHKPETHBIX IPOCTPAHCTBAX.
. OKpEeCTHOCTH TOYKH, UX CBOICTBA.
. OyHIaMEHTAJIBHBIE TTOCIIEIOBATENBHOCTH, X CBOMCTBA.
. Teopema 0 BIOKEHHBIX IIApax.
. KoMnakTHbIe MHOKECTBA, UX CBOMCTBA.
. &-CeTh MHOKeCTBA. KpuTepnii KOMITAKTHOCTH.
. Teopema Apuena.
. Oneparop cxatus, Teopema banaxa.

10. TeopeMma cyiiecTBOBaHUS M €IMHCTBEHHOCTHU sl IU(depeHIIMaNbHbIX YPABHEHUM

11. UuTerpanvubie ypaBHeHUss Opearoibma

12. UnTerpanbHbie ypaBHeHUsT BosbTepa.

13. Onpenenenrne HOPMUPOBAHHBIX TPOCTPAHCTB, TPUMEPHI

14. Cxopsiuecs Mocae10BaTEIbHOCTH B HOPMUPOBAHHBIX MPOCTPAHCTBAX, UX CBOMCTBA.

15. ITonHbIE HOpMUPOBAHHBIE NPOCTPAHCTBA, KPUTEPUI TTOTHOTHI.

16. Onpenenenre n NpUMEPHI JIMHENHBIX HEMPEPBIBHBIX onepatopoB. HenpeprIBHOCTH 1
OrPaHUYEHHOCTb.

17. HopMa nuHEHHOr0 HEMPEPHIBHOTO OMEPATOPA.

18. . ITomHOTA MPOCTpaHCTBA JIMHEWHBIX HEMPEPBIBHBIX OIEPATOPOB.

19. PacnipocTpanenue JIMHERHBIX OMEPaTOPOB.

20. ITocnenoBatenbHOCTH JIMHEHHBIX oniepaTtopoB. Teopema banaxa — IlItelinraysa.

21. O6parnble oneparopsl. TeopeMbl 006 0OpaTUMOCTH ONEPATOPOB.

22. JIuneitnpie pyHkmoHanbl. ConpsykeHHOE IPOCTPAHCTBO, MPUMEPHI CONPSHKEHHBIX
MPOCTPAHCTB.

23. Teopema Xana — banaxa. Teopemsl OTAETMMOCTH.

24. ConpsiKEHHOE IPOCTPAHCTBO, MPUMEPBI COINPSKEHHBIX TPOCTPAHCTB.

25. TeopeMa 0 BIOKEHUH HOPMHUPOBAHHOI'O ITPOCTPAHCTBA BO BTOPOE CONMPSKEHHOE.
PeduiekcuBHbIE IPOCTpAHCTBA.

26. Cnabas cXx0QuMOCTh B HOPMUPOBAHHOM MPOCTPAHCTBE.

27. Cnabas cXOJUMOCTb B CONPSKEHHOM ITPOCTPAHCTBE.

28. CueTHO-HOPMHUPOBAHHBIE MTPOCTPAHCTBA. [[pOCTpaHCTBO OCHOBHBIX (PYHKIIMA.

29. O60011eHHBIE PYHKITUHU, TEUCTBUS HAJ HUMH.

30. IIpocreiimume MHOXKECTBA B R", UX Mepa. DJIIEMEHTAPHbIE MHOKECTBA, UX MEPA.

31. BHemHsg Mepa MHOKECTBA, €€ CBOMCTRBA.

32. 3sMepuMble MHOXKECTBA, MEPA U3MEPUMBIX MHOKECTB, ONEPALIMN HAJ U3MEPUMBIMHU
MHOKECTBAMH.

33. CueTHas aJlTUTUBHOCTH MEPHI.

34. Usmepumble PyHKITUU, TEHCTBUS HAJT HUMH.

35. CX0auMOCTh OYTH BCIOAY, TeopeMa Eroposa.

36. CXonuMOCTh IO MEpE, €€ CBOMCTBA.

34. IlpocTbie UHTETpUPYEMBIE (PYHKIIHH, UX CBONCTBA.

35. Onpenenenus uHTErprpyeMont GyHkimu u uaterpana Jledera. CBoiicTBa nHTErpana
JleGera.

36. Teopema Jlebera o nmpeaenpbHOM MEPEXo/ie 101 3HAKOM UHTErpaa.

O 0 NN DN W



37. Teopema b. JleBu o npeaenbHOM Mepexoie Mo 3HAKOM UHTErpasia.

38. CpaBuenue unrerpana Jlebera ¢ materpasom Pumana.

39. ®yHKIMU OrpaHUYECHHOW Bapyallli, UX CBOMCTBA.

40. Uurerpan Crunteeca, ero cBoicTBa. Beruncienne narerpaia Ctuirbeca.

Pedeparsl, 10KIaaBI M 3aJaHUS 110 TEMAM JIJIS1 CAMOCTOSITEIbHON PadoThI

Pazneabl u TeMbl AJIS1 CAMOCTOSITEJILHOIO Buabl u CoIepKaHue CaMOCTOSITEeIbHOM paﬁDTbl
HU3yYCHUSA

Pa3nes 1. MeTpuueckne NpoCTPAHCTBA

1. OcHOBHBIE OIIpEIeNICHHS] TEOPUU Joknan Ha Temy: MeTpHUUecKUe MPOCTPAHCTBA B PA3ITHYHBIX
METPHUYECKUX TPOCTPAHCTB pasjenax MaTeMaTHKU

2. llonmHoTa, cenapabenbHOCTh U Hoxknaza Ha Temy: Teopema o BIOXKEHHBIX IIapax, TeopeMa
KOMIIAKTHOCTh METPUYECKHUX MPOCTPAHCTB Bapa u ux npunoxxeHus

Paznen 2. TonoJioruss MeTpUYECKOro MPOCTPAHCTBA

1. OTKpHITHIE ¥ 3aMKHYTHIC MHOXKECTBA B Pedepar Ha Temy: MeTpu3aiiOHHBIE TEOPEMBI

MCTPHUYCCKOM IMMPOCTPAHCTBC

2. CBSI3HOCTh METPUUECKHX IIpOcTpaHcTB | Jloknazn Ha temy:
N-CBSI3HOCTH TOIIOJIOTHYCCKOI'0 MPOCTPAaHCTBA

Paznen 3. OTo0pakeHHs METPHYECKHX NPOCTPAHCTB
1. HCHpCpBIBHBIC OTO6pa)KeHI/I}I MCTPUUYCCKUX Pemmenne 3aJa4 1 ynpameHI/H‘/'I.

MIPOCTPAHCTB
2. CxuMaroniie 0ToOpakxeHus Joxnan Ha Temy: Teopema bpayspa 0 HETOIBMKHOM TOYKE
Pa3znen 4. OcHOBBI A0CTPAKTHOM TEOPUH MePhbI

1. OCHOBHBIE KJTACCHI MHOXKECTB U Pedepatsr Ha TemBbLI:

aJIUTUBHBIC ()YHKIIMA MHOKECTBA 1OcHOBHBIE KJTaCCHI MHOXKECTB: KOJIBIIO, TTOIYKOJIBIIO, anredpa

MHOXECTB.

2. Tloctpoerue mepsi JleGera B R

2. MaTerpan o cueTHo aaauTHBHONW QyHKUMH | JlOKJIaabl HAa TEMBI:

MHOX€ECTBa 1. BopeneBckue MHOXECTBA.

2. PaznuuHble BUABI CXOAUMOCTH U3MEPUMBIX (DYHKIMH U
CBSI3b MEXAY HUMH.

3. Teopewmsl! Jlysuna u Eroposa.

7. ®OH/ OLIEHOYHBIX CPEJACTB JIfl MPOBeIeHUs TEKYIero KOHTPOJIsl yCIeBaeMOCTH,
NPOMeKYTOUYHOI aTTeCTALMHU 10 UTOraM OCBOEHHS THCHMILINHBI.

7.1. TlepeyeHb KOMIETEHUHH € yKa3aHHMeM 3TanoB X (POPMUPOBAHUA B IpoLecce
0CBOeHHS 00pa30BaTeIbLHON MPOrpaMMBbl.

[lepeueHb KOMITETEHIIMI C yKa3aHWEM STamoB MX (OPMUPOBAHHUS MPHUBEACH B OMHCAHHUU
00pa3oBaTeILHON TPOTPAMMBI.

Koa u Koa u Ilnanupyemble pe3yJibTaThl 00y4eHH s IIpouenypa
HAMMEHOBAHHME | HAMMEHOBAHUE O0CBOEHUS
KOMIIeTEHIIN U HHIUKATOPA

u3 ®IoC BO JOCTHKEHUS
KOMIIeTeHIUH (8
coomeemcmeau ¢
110OII (npu
Hanuuuu))

VK-1 YK-1.1. 3HaeT: MecTO (QYHKUMOHAJIBHOTO aHain3a | Y CTHBIHA
cnoco0eH 3HaeT NPUHIUIIBI BHYTPM MaTeMaTHKH W  BO3MOXHOCTEH | ompoc,




OCYITIECTBIISTH coopa, orbopa u (hYHKHOHAJIBHO aHAJIUTHYECKOro mojaxona | [IpeseHrarus
KPATHYECKHUHA 00001IeHNs MpH  PEUICHWH Pa3INYHBIX 3aJad TEOPUHU | JOKIIAJIOB
aHaIu3 nH(pOPMAITUH. g dhepeHInanbHBIX U HWHTErPajbHBIX
MPOOIEMHBIX YK-1.2. YpaBHEHUI
CUTYyallui Ha YMeeT COOTHOCUTD
OCHOBE Pa3HOPOJIHEIC YmMmeer: (hopMyupoBaTh 3a1a49d
CHCTEMHOTO SIBJICHUS U mud dhepeHInanbHBIX U UWHTErPajbHBIX
MOX0/1a, CHUCTEMATHU3UPOBAT | YpaBHEHUH Ha S3bIKE (PYHKIIHOHAIBHOTO
BEIpa0aThIBATh b UX B paMKax aHaM3a
CTpPAaTETHIO M30paHHBIX BUJIOB
JIEUCTBUMN pohecCHOHAIBHO Baaneer: oCHOBHBEIMH METOIaMU

H IEITENBHOCTH. (hYHKIIMOHAIBHOTO aHaJn3a

YK-1.3.

Nmeer

MPaKTUYECKUI

OTIBIT PabOTHI C

nH(OPMAITMOHHBIM

# 00BEKTaMH U

cetbto HTEpHET,

OTIBIT HAYYHOTO

ITOMCKA, OTIBIT

oubimorpagduiecko

r'0 pa3bICKaHUs,

CO3/IaHUs HAYYHBIX

TEKCTOB.
OIIK-?2 OIIK-2.1. 3naet 3uaer: VCTHBIN
CIOCOOCH CTPOUTH | OCHOBHBIC pa3IUYHBIC ECTECTBCHHOHAYYHBIC MOJICIIH, orpoc,
Y aHATN3UPOBATh | TIPUHITATIBI r7e BO3HUKAIOT METPUUICCKUE TIPOCTPAHCTBA | MUCHbMEHHBIN
MaTeMaTH4YeCKHe MaTEeMaTH4YECKOI0 1 OTOOpaKEHUS B HUX. OTIpOC
MOJICIIH B MOJICTTUPOBAHMUS,
COBPEMEHHOM METO/IBI Ymeer:
€CTECTBO3HAHMH, TTOCTPOCHUS U CO371aBaTh MOJICIH SIBJICHUH, IPOIICCCOB H
9KOHOMHKE U aHam3a KOHCTPYKIIUH B )OpME TOTO WM JPYTOTO
YIIpaBIEeHUN MaTEeMaTHYECKUX BUJIa METPUYECKUX MTPOCTPAHCTB.

MOJEIICH.

OIIK-2.2. YmMmeer Buaapeer:

MOAU(HUIIMPOBATh, | METOJaMHU MOJICIIUPOBAHUS

aHATM3UPOBATh U €CTECTBCHHOHAYYHBIX 337a4 B (hopme

peaTn30BLIBATh OTIEPaTOPOB, 33JIAHHBIX B METPHUICCKOM,

MaTeMaTHYECKUE JUHEWHO HOPMHUPOBAHHOM WU

MOJICTH B 33/1a4aX | TMIIOEPTOBOM MPOCTPAHCTBAX.

€CTECTBO3HAHMS,

TEXHHKH,

SKOHOMMKH U

YIpaBJICHHUS
IIK-1 3Haer: ITuceMeHHEBIH
CITIOCOOHOCTBRIO K OTIpeICTICHYSI U BXKHEUIITNE CBOMCTBA orpoc.
MHTCHCUBHOM KJIACCHYECKUX METPUUECKHUX TPOCTPAHCTB
Hay4YHO- (hYHKITMOHATBHOTO aHAIN3a, TPUMCHSIEMBIX B
HCCIIEI0OBATENIBCK COBPEMEHHOM aHaIN3e.
oif pabore

Ymeer:

aHAJTU3UPOBATh CBOMCTBA METPUUECCKUX
MPOCTPAHCTB, IPUMEHSTh UX B MPUKIATHBIX
3aJa4yax.

Baaneer:
COBpeMeHHbIMI/I METOAaMHU TeOpI/II/I
METPUIECKUX MMPOCTPAHCTB U aOCTPAKTHOMH




| TEOPUHU MEPHI.

7.2. TunoBble KOHTPOJIbHbIE 32]JaAHUSA

N =

o b

8.

9.

IIpumepHbIN epevYeHb BONPOCOB K KOJIOKBUYMY

Teopema 0 BIOKEHHBIX LIapax.

Teopema bopa.

Kpurepuii KOMIAaKTHOCTH B MHPOCTPAHCTBE HEMPEPHIBHBIX (YHKUMH, 3a/laHHBIX Ha
KOMIIaKTe.

Teopema banaxa 0 HEMOABUKHOU TOUKE.

[IppuMeHeHre NpUHIUIIA CKUMAIOMIMX OTOOPAKEHUH K PEIICHUI0 anredpandyecKux
YPaBHEHUM.

[IpuMeHeHre MpUHIUIA CKUMAIOIIUX OTOOpPAKEHUIN K PEIICHUIO CHCTEM JTUHEHHBIX
anredpandecKux ypaBHEHUH.

[IpuMeHeHre NpUHIUIA CHKUMAIONIMX OTOOpPaKEHUH K PEIICHUI0 HHTETPabHBIX
YPaBHEHUM.

[IpumeHeHrne NpUHIUIA CHKUMAIOUMX OTOOpaXEHUH K HaXOXKJEHUIO IIPEesioB
ITOCJIEA0BATEIBHOCTEN, 3aJaHHBIX PEKYPPEHTHO.

JIuHeliHble HOPMUPOBAHHBIE IPOCTPAHCTBA, UX CBSI3b C METPUYECKUMM.

10.ITpumepsl 6aHAXOBBIX MPOCTPAHCTB.

11.HepaBenctBa I'enbnepa 1 MUHKOBCKOTO.

12.Ipoctpancrsa L, ux monuora.

13.HopmMma B npearuns0epToBOM mpocTpaHcTBe. [IpumMepsl.

14. ToxaecTBo napasuiesiorpamma.

15.HenpepriBHbIE NTUHEMHBIE oniepaTopbl. Hopma onepaTopa.

16.IIpocTpaHcTBO TMHEHHBIX OMEPATOPOB, €r0 MOJTHOTA.

17.51npo u 06pa3 nuHeliHoro oneparopa. OOpaTHBIN onepaTop.

18.06patusiit oneparop. Teopema banaxa 06 oOpaTHOM omepaTope.

19.JIuneitnpie  PyHkrmonansl. OOmUNA BUJ JIMHEWHBIX (PYHKIIMOHATIOB B HEKOTOPBIX

(YyHKIIMOHATBHBIX TPOCTPAHCTBAX.

20.YHusepcanpHOCTh npocTpancTsa Cpg 1j.

I[IpumepHble KOHTPOJIbHBIE PA0OTHI

Bapuanr 1.

1. 3agaeT 11 HOpMY Ha YUCIOBOM NpSIMON QyHKIUS | ‘x‘ :

2. ITposepsbre, uTO Cpap) — HOPMUPOBAHHOE ITPOCTPAHCTBO.
1
3. Haiimute HOpMY QyHKIIUH Y = g(4x3 - X4) B ipocTpaHcTBe Cpap).
4. JlokakKUTe, 4TO MOCICAOBATECILHOCTD J2 N2+ J2 V2+2+ V2 ... AMEET

IpENE U HAMIUTE €ro.

1
5. Pemite HHTErpalbHOE ypaBHeHHE U(X) = % _[ u(t)dt +e* — % +% :
0



Lx¢1,

6. Hokaxwurte, uto pyHkuus f (X) = n 1 uHTerpupyema no Jledery Ha [0, 1] u

— X%, x==

n
1

HaluTe (L)j f(x)dx.
0
Bapmanr 2.

1. 3azaet 11 HOPMY Ha YHCIIOBOI HpsIMOIT ByHKIHs [X —1].
2. IIposeprwte, uto Cy[a,b] — HOpMUpPOBaHHOE MPOCTPAHCTRBO.

1
3. Haiigute HopMy pyHKIIMH Y = g(4x3 - X4) B ipoctpanctee Cq[a,b].

4. JlokaxuTe, 9TO MOCICAOBATEIBHOCTD /3, Y3+ /3, 3++/3++/3,... nmeer npeen

U HAUJINUTE €rO0.

1
5. Pemnte nHTErpanbHoe ypapHeHue u(x)= %J' xu(t)dt — 3.
0

x2, xeIn[1;2]
6. Joxaxwurte, uto pyHkuus f (X) =:2X,Xelnm [0;1], uHTerpupyema no Jlebery na

sinx, xeQ
[0, 2] u HalimuTE (L)i f(x)dx.

0

7.3. MeTtoauyeckne MaTepHaJibl, ONpeeJsoNde NPOUeIyPyY OIEHMBAHHUSA 3HAHWIA,
YMEHHH, HABBIKOB M (MJM) ONbITA [AeATEJIbLHOCTH, XAPAKTEPHU3YIOIUMX 3Talbl
¢dopMupoBaHus KOMIIETEHLMMA.

OOmwmit pe3ynbTaT BBIBOJUTCA KaK WHTErpajbHas OIEHKA, CKJIaJbIBaroOlasi U3 TEKYIIETro
KOHTPOJIs - 50% 1 mpoMekyTo4HOr0o KOHTpois - 50%.

Texymui KOHTPOJIb IO JUCLUIIIIMHE BKIIIOYAECT:

- mocenienue 3auaTuii - 10 6ayuios,

- ydacTue Ha MPaKTUYeCKUX 3aHATUsIX - 20 6aos,

- KOJUIOKBUYM — 30 Gaisios,

- BBITIOJIHEHUE AYAUTOPHBIX KOHTPOJIBHBIX padoT - 40 6aios.

IIpoMeKyTOUHBIN KOHTPOJIb [0 JUCIUILIMHE BKIKOYACT:

- YCTHBIN onpoc (9k3ameH) - 100 Ganios.

8. IlepeyeHb OCHOBHOI M JONOJHUTEJIbHON Y4eOHOH JIMTepaTypbl, HEOOXOAUMOM ISt
OCBOCHUS JUCIHUIIMHBI.

Ocnoenasn
1) Kommoropos,A.H. DiemeHTHI Teopuu QyHKIUH 1 QYHKIIMOHAILHOTO aHAIIN3A !
yuebHuk 11 By30B / A. H. Konmoropos, C. B. ®omus. - 6-¢ u3n., ucrp. - M. : Hayxka.
I'n. pen. ¢puz.-mar. nur., 1989. - 624 c. : w1 - ISBN 5-02-013993-9 : 1-50.



2) Jlroctepuuk JI.A. Kpatkuii kypc GyHKIIMOHAIEHOTO aHANM3a : y4e0. mocodue /
JIrocrepuuk JI.A., B. 1. Cobomnes. - U3n. 2-e, ctep. - CIIO6. [u mp.] : Jlans : U3m.
BhIcIIas mkoia, 1982. - 270,[1] c. - (Knaccudeckast yueOHas auTeparypa 1mo
marematuke). - ISBN 978-5-8114-0976-1: 288-75.

3) PamazanoB A.K. ®yHKIIMOHAIBHBIN aHAIK3 : y4e0. mocodue a1 By30B. U.1 /
PamazanoB A.K., P. K. ParumxanoB ; MunoOpHayku Poccuu, Jlarect. roc. yH-T. -
Maxaukana : U3n-so JAI'Y, 2013. - 318,[1] c. - 222-00.

4) Tpenorun B A. 3anauu u ynpaxHeHus 110 (yHKIIMOHAIBHOMY aHaIHU3y: Yueo.
nocooue aist BTy30B / Tpenorun B.A.; b.M.ITucapesckuii, T.C.Cobonesa. - U3x. 2-e,
uctp. u jgom. - M.: @usmartiut, 2002. - 239 c. - ISBN 5-9221-0271-0 : 151-01.

5) Janwnud A.P. @yHKIIMOHAIBHBIA aHAN3 JJI1 MATUCTPAHTOB [ DIEKTPOHHBIN pecypc]:
yueOHoe nocooue/ Jlanmimn A.P.— DnekTpoH. TekcToBble nanHble.— ExarepunOypr:
VYpanbckuit henepanbubiii yausepcuteT, ObC ACB, 2013.— 192 ¢.— Pexum
noctyma: http://www.iprbookshop.ru/66614.html.— 3bC «IPRbooks» (25.05.2018)

Hononnumenvnasn

6) ®&nopos B.M. Kypc dynknmonansHoro ananmmsa : yueouuk / ®émopos B. M. - CII0.
[v np.] : Jlawb, 2005. - 351 c. ; 20 cMm. - (YueOHuKH A By30B. CrieruanbHast
auteparypa). - bubmmorp.: ¢. 351. - ISBN 5-8114-0589-8 : 187-66.

7) KupmioB A. A. TeopeMsl 1 3a1auu PyHKIIMOHATBHOTO aHAIH3a : [yueOHOE TocoOne
st By3oB| / Kupminos A.A., A. 1. I'Bummanu. - M. : Hayka, 1979. - 384 c. : ui. -
bubmuorp.: c. 369-372. - [Ipeam. ykas.: c. 373-377. - 1-10.

8) Kanroporuu JI.B. ®ynkimonanbubii ananms / Kantoposuy, Jleonun Burtansesuy. - 2-
e u3l., mepepad. - M. : Hayka, 1977. - 741 c. : un. ; 22 cm. - Ciucok juT.: ¢.719-730. -
VYkas3. npeaM.: u o6o3Hauenuii: c. 731-741. - 3-20.

9) I'maspipuna [1.1HO. ®yHKIMoHaNbHBIN aHan3. TUOBBIC 337124 [ DICKTPOHHBIHN
pecypc]: yuebnoe nocodue/ I'nazpipuna I1L.1O., [eiikanoa M.B., Kopkuna JI.d.—
DJEeKTpOH. TEKCTOBbIE NaHHble.— ExatepunOypr: Ypanbckuil GpenepanbHblii
yauBepcuret, ObC ACB, 2016.— 216 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/66213.html.— 9B5C «IPRbooks» (25.05.2018)

9. Ilepeyenb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHET),
HEO0XOAMMBIX JJI1 OCBOCHMS IUCIUIINHBI.

Ne DJIeKTPOHHBIH

HasBanmue Conep:xanue
azpec
1. Math.ru www.math.ru CaiiT mocBAMEH MaTeMaTHKe (M MareMaThKaM. JTOT CaiT —
JUISL TIKOJBHUKOB, CTYIEHTOB, YYHTENCH M IS BCEX, KTO
HUHTEPECYETCSl MaTeMaTukod. Tex, KOro HHTepecyeT 30Ha
pOCTa COBPEMEHHOM HAYKH MaTeMaTHKa.
2. Exponenta.ru WWW.exponenta.ru | Crygenram:

- 3aIyCTUTh YCTAaHOBJCHHBIH y Bac MaTemMaTWyecKwii ImaKc
BBIOpaTh B CIIHMCKE MPUMEPOB, PEIIEHHBIX B CPEIE ITOTO MaKel
MOJIXOJISIIAN M PEIIATH CBOIO 3a/1a4y 110 aHAJIOTHH;

IIpenogaBartessim:




- HCIIOJIb30BaTh MAaTEMaTHYECKUE MAKEThI I IOANEPIKKH
Kypca JEeKIHH.
Bcem 3amHTepecOBaHHBIM MOJIB30BATEJISIM:
1. - MOXHO O3HAKOMHUTBCA C TPHUMEpPaMU TNPHUMEHEHH:
MaTeMaTUYECKHUX I1aKETOB B 00pa30BaTEIbHOM IIPOLIECCE.
2. — HaWTH JEeMO-BEpCHM MOMYJSPHBIX MaTeMaTHYECKUX
MAKETOB, HJIEKTPOHHBIE KHUTH M CBOOOAHO PacCHpOCTPaHSIEMBbI
MIPOrPaMMBI.
3. MaremaTuka www.mathematics. | y4eOHBIil MaTepan MO pa3IWYHBIM pasjeliaM MaTeMaTHKH —
ru anredpa, TIAHUMETPHUS, cTepeoMeTpus, GpyHKIuH, TpaduKn u
JpyTHe.
4. Poccwuiickoe www.edu.ru (henepanbHbI 00pa30BaTEIbHBIN MOPTAT: YUPEKACHUS,
obpasoBaHue. mporpamMmel, ctanaaptel, BY 361, Tector EI'D.
5. | DiexTpoHHbIE http://elib.dgu.ru,
KaTaJIoTH http://edu.icc.dgu.r
Hayunoit u
oubmnorexu 'Y
6. | O6mepoccuiickuit www.mathnet.ru | TTopTan, mpenocTaBiIseT pa3IMYHbIC BO3MOKHOCTH B IIOMCKE
MaTeMaTHYEeCKHH uHpOpMauK 0 MaTeMaTHdeckoi xu3Hu B Poccun [opran
moptan (Math- COJICPKUT pa3lIeiIbl: )KypHAJIbI, BUICOTCKA, OMOTHOTEKA,
Net.Ru) TIEPCOHANINH, OPTAHU3AITNH, KOH(DEPECHITHH.

10. MeToauveckue yKa3aHus sl 00y4AKOIUXCH M0 OCBOCHHUIO TUCUMILJIMHBI.

VYyebnast mporpamma 1o (PyHKITMOHAILHOMY aHaJu3y pacipeiesieHa Mo TeMaMm U I10
gacaM Ha JIeKIIMH, TPAKTUYECKHE W JIA0OpaTOpHBIC 3aHATUS;, MPEAYCMOTPEHA TaKKe
camocTosTeNbHas ydeOHas paboTta cTyneHTOB. [lo Kaxkmoit Teme mpenoaaBaTeNib YKa3bIiBaeT
CTyJICHTaM HEOOXOIUMYIO JUTepaTypy (yueOHUKH, ydeOHbIe TIOCOOus, COOPHUKH 3a1a4 U
VOPKHEHH), a TaKKe COOTBETCTBYIOIIME TeMaM Maparpadpl ¥ HOMepa YIpaXHEHUH U
3ajad.

CamocrosiTenpbHasi paboTa CTYJIEHTOB CKJIAQIbIBACTCS U3 paOOThl HAA JICKIUSMH, C
y4eOHUKaMH, peIIeHUs] PEKOMEHAYEeMbIX 3ajad, MOATOTOBKU K 3alllUTe J1abOpaTOPHBIX
paboT, a TaK)Ke U3 MOJTOTOBKHA K KOHTPOJBHBIM pab0oTaM, KOJJIOKBUYMaM U c/1aue 3a4eTOB U
AK3aMEHOB.

[Ipu pabote c nexkuMsIMU U y4uyeOHUKAMU OCO0O€ BHUMAaHUE CIEAyeT YJIEIUTh
M3YUYCHHIO OCHOBHBIX TIOHATHM U ONPEACNICHHN 10 JaHHOMY pasjielly, a Takxke
OCOOCHHOCTSIM MPUMEHEHHBIX METOJIOB M TEXHOJOTHUM JOKa3aTelabCTBa TeopeM. PemieHue
JIOCTATOYHOTO KOJIMYECTBA 33/lad IO JAHHOM TEeME IOMOXET TBOPYECKOMY OBJIAJICHHUIO
METOJIaMHU JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN.

[Tocne wm3ydeHHs] KaKIOW TEeMbl PEKOMEHIYETCS CaMOCTOSATEIbHO BOCHPOU3BECTH
OCHOBHBIE OMpe/eieHus, (OPMYIUPOBKH U JOKa3aTelbCcTBa TeopeM. s camornpoBepku
PEKOMEH/TyeTCsl TaKXKE€ HCIIOJIh30BaTh KOHTPOJIbHBIE BOIPOCHI, MPUBOJAMMbBIC B yuyeOHUKAX
[10CJIE KaXKJI0W TEMBI.

OcHOBHas 11eJ1b TPAaKTUYECKUX 3aHATUNA — MOJATOTOBKA CTYJAEHTOB K CAMOCTOSATEIIbHON
paboTe HaJ TEOPETUUECKUM MATEPHUAIOM U K PEIICHUIO 3a7a4 U YIIPaKHEHU.

MeToanuyeckue peKoMeH aluu
JIns MOATOTOBKM K MPAKTHUYECKUM 3aHSATUSIM HYXKHO HW3Y4YUTh CIIeAYIOIINE
JTUTEpaTypHbIE UCTOUYHUKHU:
1 Kommoropos A.H., ®omun C.B. Dnemenmor meopuu ¢pynxyuii u ¢pyHkyuonaibHoeo
ananuza. M.: Hayka, 1981.



2 Jhocrepuuk JILA., Co6oneB B.U. Kpamxkuii kypc ¢hpyrkyuonanvrnoco ananuza. M.:
Bricmas mikona, 1982.

Pemmts 3anmau u ynpaxHeHuil u3 yue6Horo nocodbusi Tpenorun B A. 3agauu u
yIpakHEHUs 10 (PYHKIIMOHAILHOMY aHalin3y: YueOl. mocooue aiist BTy30B / TpeHorun B.A.;
b.M.ITucapesckuii, T.C.Cob6oineBa. - U3xa. 2-e, ucnp. u gom. - M.: ®uzmartiut, 2002. - 239 c.
J1J1s TpOBEPKU OCTATOYHBIX 3HAHUN UCTIONIB30BaTh TECTHI W BOMPOCAMH JISI CAMOTIPOBEPKHU

J1J1s TOATOTOBKH K 9K3aMEHY: MMOBTOPUTH JICKIIMOHHBINM MaTepual, MPOaHaTu3upOBaTh
CIHCOK PEKOMEHI0BAHHOM JTUTEPATYPhI, PEUIUTh CAMOCTOATEIHHO 33/1a4H U TPUMEPHI U3
yueOHoro nocobusi: TpeHorun B A. 3agauu u ynpaxxHeHus 1o GyHKIMOHATLHOMY aHAIU3Y:
VYu4eb. mocodue st BTy30B / Tpenorun B.A.; b.M.ITucapesckuii, T.C.Cobonena. - U3x. 2-¢,
uctp. u gom. - M.: ®uzmarnur, 2002. - 239 c.

11. Ilepeyenb MH(MOPMANUOHHBIX TEXHOJOTWi, MCIOJb3YyeMbIX NMPH OCYIIECTBJICHHH
00pa30BaTeJILHOIO Mpolecca MO0 JUCHMILVIAHE, BKJKYAs IepedYeHb MPOrpaMMHOIO
o0ecnevyeHnsi U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymecTBieHnn 00pa30BaTEIBLHOTO TMpOIECCa MO TPEIAMETY PEKOMEHIYIOTCS
KOMIIBIOTEPHBIE TEXHOJIOTHH, OCHOBAHHBIE Ha ornepanroHHbIX cucremax Windows, Ubuntu,
Linux, mnpukmagaeie mnporpamMvbl Mathcad, Matlab, Mathematica, a Takxke calTbI
00pa30BaTeNbHBIX YYPEKJACHUH M IKYPHAIOB, HWH()OPMAIMOHHO-CIPABOYHBIC CHCTEMBI,
AJIIEKTPOHHBIE YUEOHUKH.

[Tpu mpoBeACHUH 3aHATHH PEKOMEHIYETCSl MCIIOJIb30BaTh KOMITBIOTEPBI, MYJIbTHMEIUHHBIC
IIPOCKTOPHI, HHTEPAKTHBHBIC SKPaHEI.

12. Onucanue MaTepUaJbHO-TEXHHUYECKOW 0a3bl, HEOOXOAUMOM VISl OCYHIECTBJICHUS
00pa3oBaTeJILHOI0 MpoLecca Mo AMCHUIJINHE,

VYHuBepcuteT o0JagaeT 10CTATOYHOM 0a30i ayAUTOPUH 1JIsl MPOBEACHUS BCEX BUIOB
3aHSTUN, IPEYCMOTPEHHBIX 00pa30BaATEIILHON MPOrPaMMON AUCIUILIIMHBI MaTEeMaTHYECKUM
ananus. Kpome Toro, Ha hakynbpTere 4 KOMIBbIOTEPHBIX Kiacca u 4 y4eOHBIX Kiacca,
OCHAIICHHBIX KOMITBIOTEPAMU C COOTBETCTBYIOIINM MPOTPaMMHBIM 00€CIIEYeHUEM U
MYJIbTUMEAHA-TIPOEKTOPAMH.

B yHuBepcurere nmeercs He0OXOUMBINA KOMIUIEKT JTUIEH3MOHHOTO TPOrPaMMHOTO
oOecreyeHusl.
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