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ITporpamMma y4eGHOM AUCHHUIUIMHEL «DyHKIHOHA SHERF-alaTu3) COCTABlIEHA HA OCHOBAHUH
[ocynapcTBeHHOro 06pa30BaTeNBHOrO CTaHAApTa BBICIIErO NpodecCHOHANBLHOro 06pasoBaHMs
(TOC BIIO) Jlonenkoit Hapoxmo#t Pecny6mmkn (JIHP) mo wanpasnermio moarorosku 01.03.01
MaremaTHKa, yTBEPIKIEHHOrO IpuKka3oM Munucrepcra obpazosanus u Hayku JIHP ot 04 anpeins
2016 1. Ne 281;

[Mopsinka opraHu3anuu y4eOHOTO mporecca B 00pa3oBaTENbHBIX OPraHU3alHsX BBICLIETO
npodeccuonansuoro obpaszopanusi Jlonenkoii Hapoaunoi PecnyOnuku, yTBEpIKIACHHOIO MPHKa30M
Munucrepersa o6pasosanus 1 Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 r.;

y4e6HOTO MJaHa W OCHOBHOH 00pa3oBaTEeNBHON NPOTPAMMBI BBICHIETO MPOGECCHOHATLHOIO
o6pasopanust Hanpasienus noarorosku 01.03.01 Maremaruka, paspaGoranneix B I'OY BIIO
«JloHenKui HalMOHAJILHBIH YHHBEPCHTETY.

PaspaboTyuk:
JlouenT kadeApEl MATEMATUUECKOTO aHAIH3a AT

u quddepeHManbHBIX ypaBHEHHH JI.JI.Opupopora

[IporpaMma y4eGHOM JMCLMIUIAHEL YTBEpXK/ICHA HA 3acelaHiu Kadeapbl MaTeMaTHYECKOro
aHanu3a u JuddepeHHanbHbIX ypaBHEHUH

[Tporoxon Ne 10 ot 09 anpens 2020 r. %5

3aBenyromuii kadeapoi But.B. Bonukos

[Mporpamma ydueOHON JWCHMIUIMHBI Of0OpeHa y4eOHO-METOAMYECKOH KOMHCCHEH
¢akynpTeTa MaTEeMaTHKH U HHYOPMALIHOHHBIX TEXHOJIOI Ui
ITpotoxon Ne 8 ot «15» anpena 2020 r.

[peacenarens y4eOHO-METOAUYECKOM h/ﬁgﬂ % '
JL.U. Censxosa

KOMHCCHH (haKynbTeTa




1. OBJACTBb IPUMEHEHUSA U MECTO JUCHUIIJIMHBI B YYEBHOM
IMPOLECCE
VYyebnas pucummuiiHa «DyHKIIMOHANBHBIA aHANIM3» OTHOCHTCS K 0a30BOM 4acTH

npodeccuoHaIBLHOTO OJI0KA.

CO,I[ep}KaHI/IC AUCHUILIWHBI ABJIACTCA JIOTHYCCKUM ITPOAOJIDKECHUEM COACPKAHUA AUCIU-TIJINH!

— AunreOpa u reomeTpus;
— MareMaTHdecKui aHaIU3;
— Tomnomorus;

— KommiekcHblii ananu3; Teopusi Mepbl U HHTETpaja

U GOpPMHPYET OCHOBY JUISI OCBOCHHS JUCIIUTUINH:

— BapI/IaI_[I/IOHHoe HCYHUCJIICHUE U METOJbI OIITUMU3ALINU,

— YpaBHEHHUsI MAaTEeMaTHUECKON (DU3UKH;

— Crnenkypcsl.

2. CTPYKTYPA JUCHUIIVIMHBI

Xapaxmepucmuka y4eoHoil OUCYUNIUHBL

HanpaBneHI/Ie IIOATrOTOBKH

01.03.01 MaremaTtuka

[Tpodwmib

OO6pa3oBarenbHas IporpaMMa OakanaBpuaT
Kpamdukarmst AKaJneMHUYeCcKHi OaKaiaBp
KonuecTBo conepikaTenbHbIX MOAYICH 2

JucuuruimHa 0a30Boi / BApUAaTHUBHOM YacTu
00pa3oBaTeNbHON IPOTrPAMMBI

ba3zoBas yacTe npodeccuoHanbHOro OII0Ka

®opmsl kouTpotst (MK, sk3ameH, 3a4er)

2 MOZIYJbHBIX KOHTPOJIS, 2 9K3aMEHa B S U 6

cemMecTpax
TMokasaTem o4Has popMma 3aoyHas popma
oOyueHus o0yueHus

KomuuecTBo 3a4eTHBIX eUHUIL (KPEAUTOB) 8 8
l'ox moaroToBkun 3 3
Cemectp 5,6
KonnuecTBo yacos 288 288
- JICKITHOHHBIX 70 14
- IPAKTUYECKUX, CEMUHAPCKUX 70 14
- 1a00paTOPHBIX - -
- CaMOCTOATENbHOM paboThI 148 260

B T.4. UHAMBHIyaJIbHOE 3a/I1aHUE - -
HenenpbHOE KOTHMYECTBO YaCOB, 8

B T.4. ayTUTOPHBIX 4

3. OINHUCAHMUE JUCHOUIIJINHBI

Heau u 3axaun

IJeny — pyHnameHTanbHas MOATOTOBKA B 00JacTH (PyHKIIMOHAJIBHOTIO aHAINM3a; OBJIAJICHHUE
METOJaMH PCEHICHHA OCHOBHBIX THIIOB 3aJad II0 (bYHKHI/IOHaJ'H)HOMy aHaJIIN3y; OBJIAaJCHHC
COBPEMEHHBIM MaTEMaTHYECKHUM aIllapaToM JJIs JAJbHEHIIEr0 CII0JIb30BaHUs B TPUIIOKEHUSX.

3aoauu — [1okazaTh BO3MOXHOCTb HCIIOJIb30BaHUS anmnapaTa GyHKIIMOHAIBLHOTO aHAIN3a IPU

PCICHUN TCOPCTHUICCKUX U MMPUKIIAAHBIX 3a1a4.
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TpedoBaHUsA K pe3yJbTaTaM OCBOEHHS JTHUCIHILINHLI. Hpouecc HU3Yy4YCHUS OUCHUIIIMHBL

«Tomonorusi» HampaBieH Ha (QopMHpOBaHUE DIEMEHTOB CIEAYIOIIUX KOMIIETEHIIUH B
cootBercTBuu ¢ ['OC BITO JIHP no nanpasnenuto noarotoBku 01.03.01 MaTtematruka 1 OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl  BBHICIIETO TPOQECCHOHATBHOTO 00pa3oBaHMs HAIPABJICHUS
nonrorosku 01.03.01 Martemaruka:

a) oouwexyromypuuix (OK): cnocOOHOCTHIO K KOMMYHHUKALIUHA B YCTHOM M MUCbMEHHOMN
dbopMax Ha pyCCKOM M MHOCTPAHHOM SI3bIKaX IS PEeIIeHUs 3a7ja4 MEXINIYHOCTHOTO U
MEXKyNbTypHOTOo B3aumoseiicteus (OK-5); cmocobHOCTh paboTaTh B KOJIEKTUBE,
TOJIEPAHTHO BOCTIPUHUMAS COLlMANbHbIE, STHUYECKHE, KOH(DECCHOHANIBHBIE U KYJIbTYpHBIE
pazmuns (OK-6); cmocoOHOCTBIO K caMOOpraHmu3aIiii u camooopaszoBanuto (OK-7);

0) oowenpogeccuonanvuvix (OIIK): criocOOHOCTHIO UCIOJIB30BaTh (yHIaMEHTAIbHBIC
3HaHUS B 00JIACTH MAaTEeMaTHYECKOTO aHal3a, KOMIUIEKCHOTO M ()yHKIIMOHAJBHOTO aHAIN3a,
anreOpbl, aHATUTUYECKOW reoMeTpuu, AuddepeHInanbHOl TeOMETpUM U TOIOJIOTHH,
Qg epeHMaIbHbIX YpaBHEHUH, TUCKPETHOW MaTeMAaTUKW W MaTeMaTUYECKOH JIOTHKH,
TEOpUHU BEPOSTHOCTEH, MAaTEMAaTUYECKON CTATUCTUKU W CIy4allHBIX MPOLIECCOB, YHCICHHBIX
METOJIOB, TEOPETUICCKON MEXaHUKHU B Oyaymieit nmpodeccuonansHoii nestenproct (OITK-1);
CIIOCOOHOCTBIO K  CaMOCTOSATENbHOW  Hay4yHO-HccienoBaTenbckor  pabore  (OIIK-3);
CIIOCOOHOCTh HAXOAWUTh, aHAJIU3UPOBATH, PEATM30BBIBATh MPOrPAaMMHO M MCIIOJIb30BaTh Ha
MPAKTUKE MaTEeMaTHYeCKHE alrOpPUTMbI, B TOM YHCJIE€ C MPUMEHEHHEM COBPEMEHHBIX
BbIurcIuTenbHbIX cuctem (OI1K-4).

8) npogheccuonanvnuvix (I1K):

CIOCOOHOCTBIO K OIMPEACTICHUI0 00X (HOPM U 3aKOHOMEPHOCTEN OTIIETBHOM MpeIMEeTHOM 001acTu
(TTK-1); crmocoOHOCThEO MAaTEeMaTHYECKU KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIC 3aJauu, 3HAHUC
MOCTAaHOBOK  Kjaccuueckux 3amad wmatematuku ([1K-2); cmocoOHOCTBIO CTpPOro JgoKasarth
YTBEpXKICHHE, CPOPMYIIHUPOBATH PE3YJbTAT, YBUIACTh CICACTBHS MOMydeHHOTO pe3ynbTara ([1K-3)

B pe3yabrare u3ydyeHusi y4eOHOM TUCHHILIANHBI CTYAEHT J0JIKEH:

3namo:

v OCHOBHBIE TIOHATHSI, ONIPEIETIEHHS U CBOMCTBA 00BEKTOB (PYHKIIMOHAIBHOIO aHAJIM3a;

V' (OPMYIIMPOBKH ¥ J0KA3aTEIbCTBA YTBEPIKIAEHHM, METOIBI X JIOKA3aTelIbLCTBA,
BO3MOYKHBIE MIX CBSI3U M IIPUJIOKECHHUS B APYTHX 00JACTSIX MATEMATHYSCKOTO 3HAHUS
Y IUCIUIUTMHAX €CTECTBEHHOHAYYHOTO COJICPYKAHMS.

Ymemn:

v’ JIOKa3bIBaTh YTBEPXKICHUS (DYHKIIMOHAILHOTO aHAJIN3a,;

v/ pemiath 3a1aud QyHKIHOHAILHOIO aHAJIN3a;

v yMETh NPUMEHSATH MOJTy4EHHBIE HABBIKK B IPYIHX 00JACTAX MATEMATHYECKOTO
3HAHUS U JUCHHUIUINHAX €CTECTBEHHOHAYYHOTO COIEPIKAHHS.

Bnaoems:

v/ anmapaToM (QpyHKIMOHAIBHOIO aHAJIN3a;

v\ METOJaMH JI0KA3aTeNIbCTBA YTBEPIKICHHIA;

v/ HaBBIKAMH NIPUMEHEHUS DTOTO B APYIHX 00JIACTAX MATEMATUUECKOTO 3HAHUS U
JTUCIUTUIMHAX €CTECTBEHHOHAYYHOTO COJICPIKAHMSL.



4. COJIEPXAHHUE JUCHUIIJIMHBI U ®OPMbI OPTAHU3AIIUU YYUEBHOI'O
NPOLHECCA

B pamkax u3ydeHHMs IUCHMIUIMHBI TPEIyCMOTPEHBI clieaylomue (OpMbl OpraHu3aluu
y4eOHOT0 MpoIiecca: JICKINH, TPAKTUICCKUE 3aHITHS, CAMOCTOSTEIIbHYIO pa0OTy CTYACHTA.

JIeKIMOHHBIE 3aHATHS MPEANOJIATalOT OBJIaJCHUE TEOPETUICCKUMH OCHOBAMHM JUCIUILUIHHBI,
MPaKTUYECKHE — JISI OBJIAJICHUSI METOIaMH PEIICHUS IPUMEPOB M 3a7ad.

CamocrosiTenpHas padoTa CTYJSHTOB MPEAYCMATPUBACT BBIMIOJHEHHUE JTOMAITHUX 3aJaHuH,
MOATOTOBKY K TMPAKTUYECKHM 3aHATHUSIM, W3y4YeHHE YYCOHO-METOIUYECKON JIUTEpaTypHl,
COCTaBJICHHE KOHCIIEKTOB, MTOATOTOBKY MPE3EHTAIIUN U JOKJIAIOB.

Texymuii KOHTPOJIb OCYIIECTBIISETCS ITyTEM HAIMCAHUS CAaMOCTOSATEIbHBIX M KOHTPOJIBHBIX
paboT 1Mo PENICHUIO MPAKTUHYSCKUX 3aJaHU, MOTYIbHBIX KOHTPOJBHBIX pa0dOT IO MPOBEPKE 3HAHUMA
TEOPETHYECKHUX IMOJOKECHUN (OTPEIeTICHUH, TEOPEM U UX JI0KA3aTEIbCTB).

B ydeOHOM mporecce NMPUMEHSIOTCS aKTHBHBIE M WHTEPAKTUBHBIC (OPMBI MPOBEACHUS
3aHATUH, BHEAYJIUTOPHAs CaMOCTOsITeNbHAas paboTa, OaUIbHO-PEHTHUHTOBAas CHUCTEMa OIICHKH
YCIIEBA€MOCTH.

Marepuan H3J1araeTcs c HCITOJIBb30BaAHUEM 00BSICHUTEIIbHO-UUTFOCTPATUBHBIX,
E)BpI/ICTI/ILIeCKI/IX 1 UCCIICO0BATCIIBCKUX MECTOA0B npenoz[aBaHm{.

IHopsakoBbIi HOMEP U

Kparkoe conepxanne TeMbl
Tema

Cooepircamenwvuutii mooyns 1

Tema 1. Metpuue Mertpuueckue npoctpanctsa. [Ipenen nocinea0BaTeIbHOCTH U
CKHe IPOCTPAHCTBA npezen oToOpaKeHUsi METPUUYECKHX MpocTpaHCTB. HenpepeIBHOCTH
otoOpaxeHuil. OTKpBIThIE U 3aMKHYTbIE MHOXECTBA B METPHUUECKHUX
npoctpancTBax. [lonHble MeTpuueckue npocTpaHcTBa. CrkUMaroIye
otoOpaxeHus. Teopembl O HemoABMKHOM Touke. MHTerpaiabHbIe
ypaBHeHusa Ppenronsma u Bonbreppa. Teopema o0 BIIOXKEHHBIX
mapax. MHoxecTBa TIepBOM Kareropum u  TeopeMa  bapa.
[IpenkommnakTHele MHOXecTBa. Teopema Apuena. Kpurepnii
Xaycnopda.

Tema 2. Hopmupo HopmuposanHoe npoctpaHcTBo. CKalsipHOE IMPOU3BEIEHUE.
BaHHblenpocTpancTBa | [Ipearnns0epToBsl U TUILOEPTOBBI MpocTpaHCcTBa. HepaBeHCTBO
[lIBapna. Hopma, mnoOpoXAcHHAs CKaJIspPHBIM IPOU3BEICHHUEM.
OpToroHanbHas MPOEKIINSL. OpTtoroHanbHOe  JIOMOJIHEHHUE.
OprtoHopMupoBanHble  cuctemsl. lIpomecc — oproronanmsanum.
HepasenctBo beccens n paBenctso [lapceBans. [1oaHble 1 TOTaIBHBIE
cucteMbl BekTopoB. M3omopdusm cemapabenbHbIX THIbOEPTOBBIX

IIPOCTPAHCTB.
Cooeporcamenvuutit Mmooy 2

Tema 3. JInHeiHbI JInnelinble OTpaHUYECHHBIE (YHKIIMOHATIBL. Hopma

¢ (PYHKIHOHAJIBI. ¢ynkumonana.  Compsbk€HHoe — mpoctpaHcTBO.  IIpomomkenue

OrpaHMuYeHHOro (yHKIMOHaNa 1Mo HempepbiBHOCTU. Teopema XaHa—
banaxa. OOummii BuA (QyHKIMOHANa B HEKOTOPBIX MPOCPAHCTBAX.
CwibHas, cmabas u *-cmabas cxommmocTb. Teopema banaxa—
reitnray3a. Kpurepuit cnaboil cXoqMMOCTH OCIIEI0BATEIbHOCTH.
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Tema 4. Oneparo
phL

JInnelinble orpaHuueHHble omeparopsl. Hopma omeparopa.
Teopema banaxa 00 oOparHoM omnepatope. HeorpanndeHnnsie
onepatopsl. ConpshxéHHblii oneparop. CHEKTp U pe30JIbBEHTa
omeparopa. KommnakTHeie ONepaTopsl. Cummerpuueckue,
CaMOCOIPsDKEHHBIE U YHUTapHbIe onepaTopsl. [uddepennmansabie
oneparopsl. IHTerpanbHble ONepaTopbl U HHTETPAJIbHBIE YPABHEHUS.
AnbrepHatuBa (pearonsma. [Ipeoopazoanust Oypre. O600mEHHBIE

byHKInN.

TemaTnyecku njaH

KoanuecTBo 4acoB
Ounas ¢popma o0y4eHus 3aounas popma oOyuenust
B T.4. B T.4.
Ha3Banus B -
coJep KaTeIbHBIX ¢ | g | E = gl & | g .
MojyJieii u Tem g = | 3| &|5s|&] o s | 8| & 5¢ld
2 = g & &2 8, 5 =1 = e g3l &
< E < o Kg > o ¥ E < o %
Bl 2| &|ga|g| ® 5| 2| & |89 &
s | 8 | g = &l g | ¢ E
= = 8 = = 8
Coaep:kaTeabHblii MOAYJIb 1
Tema 1. MeTpuueckue
76 | 18 | 18 40 74 2 |2 70
NMPOCTPAHCTBA
Tema 2. HopmupoBaHHbIe 76 | 18 | 18 40 73 4 |4 70
NMPOCTPAHCTBA
Bcezo no mooynwo 1 152 | 36 | 36 30 152 | 6 |6 104
Copep:xaTeJbHbIH MOIYJIb 2
Tema 3. JInneiinbie s6 | 14 | 14 8 6% 4 |4 60
(pyHKIIHOHAIBI
Tema 4. OnepaTopsl 80 | 20 | 20 40 68 4 | 4 60
Bcezo no mooynio 2 136 | 34 | 34 63 136 | 8 |8 102
Bcezo no oucyunnune 288 | 70 | 70 148 238 | 14 41; 206

5. METOAUYECKHUE PEKOMEHJALUU JJIS TPOBEJAEHUSA TABOPATOPHbBIX

3AHATHUIA
Tembl JeKuuii

Ne Konuuecmeo
wn Ha3zeanue memoi wacos

1 |Metpuueckue npoctpancTsa. [Ipumepsr. 2

2 |CX0onMMOCTh B METPUUYECKHUX MPOCTPAHCTBAX. 2

3 |[llomHBIE METpHUYECKHE TPOCTPAHCTBA. 2

4 |Knaccugpukauy ToueK MHOXKECTB B METPHUECKUX MTPOCTPAHCTBAX. 2

5 |OTKpBITBIE U 3aMKHYTBIE MHOKECTBA. 2

6 |Cxumatomue oroOpaxkeHus. TeopeMbl 0 HEMOABMKHOM TOUKE. 4




MHoxecTBa epBoii kareropuu. Teopema bapa.

[TpenxommakTHeie MHOXecTBa. Kputepuit Xaycrnopda u reopema Apuena.

O |0 |

JInHelHbIe U IMHEWHbIE HOPMUPOBAHHBIE IIPOCTPAHCTBA.

—
()

CkansapHoe npoussenenue. [Ipearnab06epToBbl U THILOEPTOBbI
[IPOCTPAHCTBA.

Hepasenctso [lIBapiia. Hopma, noposkaeHHasi CKalipHBIM IPOU3BEICHUEM

12

[Tonspuzanuonnoe ToxaecTtBo. HepaBencrBo mnronemes. Kputepuit
COTJIACOBAaHHOCTH HOPMBI C HEKOTOPBIM CKAISIPHBIM MTPOU3BEICHUEM.

[NCT I NS B \O T B O I \O 3 I \S]

13

OpTtoronanbHast MPOEKIINS. OptoronanbHoe JIOTIOJIHEHUE.
OpTOHOPMUPOBAHHBIE CUCTEMBI.

14

Hpouecc OPTOTI'OHAJIU3AlUN.

15

HepasenctBo beccens u paBenctBo IlapceBais.

16

IloaHBIE M TOTAJIbHBIC CUCTEMBI BCKTOPOB.

17

3oMopdu3M cenapabeabHbIX THILOEPTOBBIX MPOCTPAHCTB.

18

JlnHeliHbIe orpaHYeHHbBIE (DYHKIIMOHAIBI.

19

Hopma ¢yrknuonana. Conpspk€HHOE POCTPAHCTBO.

20

[IpogomkeHre OrpaHUYCHHOTO (YHKITHOHAJA 110 HEPEPBHIBHOCTH. Teopema
XaHa—banaxa.

21

OOwmuit Bua QyHKIMOHAIA B HEKOTOPBIX MPOCPAHCTBAX.

22

CunbHas, ciabas u *-ciaabas CXOAUMOCTb.

23

Teopema banaxa—Illteiinraysa.

24

Kputepuii c1aboil cXoIuMOCTH NOCIEA0BATENbHOCTH.

25

JIuneiiHbie orpaHnnyeHHbIEe onepaTopsl. Hopma oneparopa.

26

Teopema banaxa 06 o6patHOM omepartope.

27

HeorpannueHHbIE OnepaTopsl.

28

ConpspkE€HHBIN omepaTop.

29

CHCKTp " PE30JILBCHTA OIieparopa.

30

KomnakTHble omeparopbl. CHMMETpUYECKHE, CaMOCONpPSKEHHBIE U
VHUTApHBIE OIEPATOPHI.

31

JlnddepeHnnanbHble OnepaTophl.

32

VHTerpanbHble ONEpaTopbl W HMHTErpajbHbIE YpaBHEHUS. AJbTEpHATHBA
¢dbpearosnbma.

33

[IpeoOpa3zoBanus Oypre.

34

O06001IEHHBIE (PYHKITUH.

(N2 I \O 2 B N T I \O N BN N T [ \O 3 Il NG I (O3 Il \O 3 N \O 1 I \O 3 I \O [} \O 3 Il (O [ \O I NG [} \O 3 I (O | (O3 Il (O3 I \O Jl B \)

BCEI'O

~
<

Tembl JeKuuii

n/n

Hazeanue memuwi

Konuuecmeo
uacoe

Metpuueckue npoCcTpaHCTBa.

4

CXO,Z[I/IMOCTB B MCTPHUYCCKUX IMPOCTPAHCTBAX.

C)KI/IMaIOIJ_II/Ie OT06pa)KCHI/I$I. TCOpCMBI 0 HEMOJBI)KHOM TOUKE.

[IpenxommnakTHele MHOXKecTBa. Kputepuit Xaycnopda u reopema Apuena.

(U, QRSN QUS N N O B

JInHeliHple U TMHEHbIE HOPMHPOBAHHBIC ITPOCTPAHCTBA.

IR RS




6 | CxansspHoe npousBenenue. [Ipearnnbp0epToBbI U IHIBOSPTOBEI 4
MIPOCTPAHCTBRA.

7 | lHonspuzanmonHoe toxaectBo. HepaBeHcTBO mnronemes. PaBeHCTBO )
napajuiesiorpaMmma.

8 | [Iporecc opToroHanu3auu. 4

9 | HepasenctBo beccens u paBenctso [lapceBas. 4

10 | JIuneiinple orpaHuYeHHBIC (DYHKITMOHAIIBI. 2

11 | Hopma ¢pynkunonana. ConpsikEHHOE MPOCTPAHCTBO. 2

12 | IlpomomkeHue OrpaHMYeHHOrO (YHKIMOHANA TIO HENPEPHIBHOCTH. )
Teopema Xana—banaxa.

13 | OGmmii Bua pyHKIMOHANA B HEKOTOPBIX TPOCPAHCTBAX. 4

14 | MccrnenoBanue mocie10BaTeIbHOCTEH HA CHIIBHYIO U CIT1A0YI0 CXOJIMMOCTb. 4

15 | Jluneiinble orpanndyeHHbie oneparopsl. Hopma oneparopa. 4

16 | ConpspxEHHBIN onepaTop. 2

17 | Cnektp u pe3oJibBEHTa oneparTopa. 6

18 | UnTerpanbHble ypaBHEHHS C BBIPOKICHHBIM SAPOM. AJbTepHATHBA 6
¢dbpenrompma.

19 [ IlpeobpazoBanust Oypoe. 2
BCEI'O 70

6. METOAMYECKHUE PEKOMEHJIAIIUU I1O OPT'AHU3ALIUU
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB
Opranusanms caMoCTosITeIbHON PadoThl CTYICHTOB
o Konuuecmeo
wn Ha3zeanue memoi 4aCO8

1 | Merpunueckue npoctpancrsa. [Ipumepsr. 4

2 | CX0aMMOCTh B METPUYECKUX IPOCTPAHCTBAX. 4

3 | [lonHble MeTpUUECKHE TPOCTPAHCTBA. 4

4 | Knaccugukanuy Touek MHOXKECTB B METPHUECKUX MTPOCTPAHCTBAX. 4

5 | OTKpBITBIE U 3aMKHYTbIE MHO>KECTBA. 4

6 | Cxumaronue oroOpaskeHus. TeopeMbl 0 HEMOIBUKHOM TOUKE. 10

7 | MuoxectBa nepBoi kareropun. Teopema bapa. 4

8 | [IpegxommnakTHbIe MHOKECTBA. KpuTepuit Xaycnopda u Teopema Apiiena. 6

9 | JIuneiinble U TMHEHHBIE HOPMUPOBAHHBIE IPOCTPAHCTBA. 4

10 | CkangpHoe npousBeaeHue. Ipearnas06epToBsl U THILOEPTOBBI 4
IIPOCTPAHCTBA.

11 | HepaBenctBo [IIBapua. Hopwma, [IOPOKICHHAs CKQJISIPHBIM 4
ITPOU3BENECHUEM

12 | IlonapuzanmonHoe ToxxkaectBo. HepasencTtBo mnronemes. Kpurepuit 4
COTJIACOBAaHHOCTH HOPMBI C HEKOTOPBIM CKaJISIPHBIM MPOU3BECHUEM.

13 | OproronanbHas MIPOCKIHUA. OproronansHoe JOTIOJIHEHUE. 4
OpTOHOPMUPOBAHHBIE CUCTEMBI.

14 | IIpouecc opTOroHaIU3aLuy. 4

15 | HepaBenctBo beccenst u paBenctBo [TapceBans. 4

16 | [TonHbIE M TOTAIBHBIE CUCTEMBI BEKTOPOB. 4
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17 | M3omop¢usm cenapabenbHbIX THIBOEPTOBBIX TPOCTPAHCTB. 4
18 | JIuneiinbie orpaHu4YeHHbIC PYHKIIMOHAIBI. 4
19 | Hopma ¢ynaknuonana. Conpsuk€HHOE MPOCTPAHCTBO. 4
20 [ IlpomomxeHnue OrpaHH4YEeHHOrO (YHKIMOHANIA IO HENPEPHIBHOCTH. 4
Teopema Xana—banaxa.
21 | O6mmii Bua GyHKIIMOHATA B HEKOTOPBIX TPOCPAHCTBAX. 4
22 | CunbHas, cnabas u *-cimabast CXOQUMOCTb. 4
23 | Teopema banaxa—IlITeitnraysa. 4
24 | Kpurepuii cnaboil cX0IMMOCTH NOCIEA0BATENbHOCTH. 4
25 | Jluneitnble orpannyeHHbIe oneparopsl. Hopma oneparopa. 4
26 | Teopema banaxa 06 oOpaTHOM omepaTope. 4
27 | HeorpanuueHHbI€ ONIEPATOPHI. 4
28 | ConpsikEHHBIN onepaTop. 4
29 | CnexTp u pe30abBEHTa OIEpaTopa. 4
30 | KomnaktHele omnepatopbl. CHMMETPHUYECKHE, CaMOCONPSAKEHHBIE U 4
YHUTApHBIE ONIEPATOPHI.
31 | duddepenmnuanbabie onepaTopsl. 4
32 | UnTerpaibHble OonepaTtopbl U WHTErpajbHbIE YpaBHEHMs. AJbTEpHAaTHBA 4
¢dbpenrompma.
33 | IIpeobpazoBanus Dypbe. 6
34 | O606mEnHbIC QYHKINH. 6
BCEI'O 148

7. KOHTPOJIBHBIE BOITPOCHI K IPOMEKXYTOYHOM ATTECTAIIUA

. MeTpuueckne npoCTpaHCTBA.

. IIpenen B METpHYECKOM IIPOCTPAHCTBE.

. [IpenenbHbIe U U30JIMPOBAHHBIE TOUKH. TOUKH MPUKOCHOBEHUS.
. HenpepbiBHBIE 0TOOpaXKeHUsE METPUUECKUX TPOCTPAHCTB.
. BHyTpeHHue, BHEIIHNE U U30JUPOBAHHBIE TOUKH.

. OTKpBITBIE U 3aMKHYTbIE MHOKECTBA. CBS3b MEX/y HUMH.
. CBS13b OTKPBITOCTH (3aMKHYTOCTH) C HEMPEPHIBHOCTHIO.

. IlosHBIE METpUUYECKHE TPOCTPAHCTBA.

. TeopeMa o monoaHEHUH.

. TeopeMsl 0 HEMIOABUKHOU TOUKE.

. Meroa nocneaoBaTesIbHbIX UTEPALIMIA.

. UnTerpansubie ypaBHeHus @pearonpma.

. UuTerpanbuble ypaBHeHus Boabsreppa.

. IHTerpanbHble ypaBHEHUS C BBIPOXKICHHBIM SIIPOM.

. Teopema 0 BIIO’KEHHBIX IIapax.

. MHOkecCTBa IEPBOM KaTErOpUU.

. Teopema bapa.

. IIpeiKOMITaKTHBIE MHOXKECTBA.

. Teopema Aprena.

. Kpurepuii Xaycnopda.

. HopmupoBanHbIe TpOoCTpaHCTBA.

. CkansipHO€E NTPOU3BEACHHUE.

. Hepasenctso llIBapiia.

. [Ipenrnnbs0epToBBI ¥ IMIILOEPTOBBI TPOCTPAHCTBA.

O 0 1N DN K W —

[\ I O T NS T N I NS I i e e e )
A LW, OOV INWNIKAWND—O




25.

10

HOJ'I?IpI/ISaHI/IOHHI)IG TOXIACCTBA B ,HCP'ICTBHTGJIBHOM n KOMIIJICKCHOM

IIPOCTPAHCTBAX.

26.
27.
28.
29.
30.
31.

32

38

OpToroHanbHOE AOMOJHEHUE.

OpToroHanbHble 1 OPTOHOPMUPOBAHHBIE CUCTEMBI.

ITostHBIE M TOTAJIBHBIE CUCTEMBI BEKTOPOB.

basucel 'amens u Lllaynepa. OpToHOpMEPOBAHHBIN Oa3ucC.
ITpouecc oproroHanu3anuu.

PasenctBo IlapceBans. 3aMKHYTbIE OPTOHOPMHPOBAHHBIE CUCTEMBI.

. HepasenctBo becceuns.
33.
34.
35.
36.
37.
. CBs13b MeX1y pa3IUYHBIMU THUIIAMH CXOJUMOCTH.
39.
40.
41.

N3omopdusm cenapaberabHBIX THILOEPTOBBIX MPOCTPAHCTB.
Jluneitnble orpannyeHHble GyHKIMOHAIBL. Hopma QyHKIMOHaNA.
Cornpsik€HHOE TPOCTPAHCTBO.

Teopema Xana—banaxa.

CunbHas, ciabas u *-caabas CXOIUMOCTb.

Teopema banaxa—Illteitnraysa.
Jluneiinble orpaHnYeHHbIE onepatopbl. Hopma oneparopa.
Teopema banaxa 06 oOpaTHOM oreparope.

THUIHOEPTOBBIX

42. HeorpaHnuueHHbIE OMepaTopbl. 3aMKHYTOCTh OIIEpaTopa.

43. Compsox€unbiii  omeparop. OO0nacTe  oOmpeAesieHUs  Omeparopa  CONPsDKEHHOTO K
HEOTPAHUYEHHOMY.

44. Pe3osibBeHTa OTIepaTopa.

45.
46.
47.
48.
. UsomeTrpuueckue onepatopsl. OniepaTop caBura.
50.
51.
52.
53.
54.
. AnpTepHatuBa Opearonbma.
56.
57.

49

55

1.
2.

CrnexTtp omneparopa.

OcHOBHBIE CBOWMCTBA CIIEKTPa OrPaHUYEHHOI'0 OllepaTopa.
KommakTHbIe onepaTopsl.

CUMMeTpHUECKHE U CAaMOCONIPSKEHHBIE ONIEPATOPHI.

YHUTapHBIE OlIEpaTOpPHI.

[TpeoGpa3zoBanue Kamu.

CrieKkTpbl cCaMOCOTPSIKEHHBIX M YHUTAPHBIX OMEPATOPOB.
JuddepenunanbHoe BoipaxkeHne U JuddepeHIaIbHbli onepaTop.
I'pannuHbIe ycnoBus. MakCUMalIbHBIM 1 MUHUMAJIBHBIN OIIEPATOP.

[TpeobpazoBanue Dypoe.
O060061EHHbIE DYHKIUH.

8.  OBPABEIl MOAYJBbHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»

®dakyapTeT MATEMaTUKU U NHPOPMAITMOHHBIX TEXHOJIOT U

Hanpasnenue noocomosxu: 01.03.01 Mamemamuxka
Ipoghuns:

IIpoepamma noocomosxu: oaxanaepuam

Cemecmp 3

Yyebnas oucyuniuna DYHKYUOHAIbHBLIL AHATIU3

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel
[Ipenen B METpUUECKOM MIPOCTPAHCTBE.
Teopembl 0 HEOABUKHON TOUKE.
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3. Hepasencrso llIBapia.
4. Tlpouecc opTOroOHATU3ALUH.

VYTBep:KJI€HO Ha 3aceAaHnu Kadeapbl MaTeMaTHUECKOro aHanu3a 1 AuddepeHnnanbHbIX ypaBHEHUH,
IPOTOKOJ Ne OT «__ » 20 1.

3aBenyromnmii kKageapoit Bur.B. Bonmukos
[IpenonaBarens JLJI. Opugopora

KpuTepnn OHCHUBAHUA MOAYJBHOI'0 KOHTPOJA

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 10
3 15
4 15
Bcezo 50

9. OBPA3EIl DK3AMEHAILIMOHHOI'O BUJIETA

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT MaTEMATUKH U HH(POPMAITMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu: 01.03.01 Mamemamuxa
Ipogpuns:

Ilpoepamma noocomosku: baxanaspuam

Cemecmp 6

Yuebnas oucyuniuna @ynKyuonanbHvlil aHa U3

3K3AMEHAIIMOHHBIN BUJIET Nel

1) [IpenxommnakTHbie MHOXECTBA. KpuTepuit Xaycnopda.
2) Teopema Xana—banaxa.

3) CnexTp u pe30JbBEHTa oneparopa.

4) JIBe 3anaun

YTBep:kIeHO Ha 3acefaHuy Kadepbl MAaTEMaTHUECKOI 0 aHainu3a u 1udepeHinanbHbIX ypaBHEHHH,
IpOTOKOJ Ne OT «__ » 20 1.

3aBenyromuii kadenpoit But.B. Bomukos
IIpenonasarens JI.JI. Opunopora

10. KPUTEPUU OLIEHUBAHUA

B Teuenue cemectpa oOydarOmMiicss MOXET 3apaboTarh Oajbl 3a CIEAYIOIINE BHJIBI
JeSITeIbHOCTH: BBINIOJHEHUE TEKYIIUX KOHTPOJBHBIX M CaMOCTOSTENbHBIX pabor - 50 Oamios,
MOJ1yJIbHBII KOHTPOJIb TIO BOIIPOCaM K MPOMEXKYTOUHOM arrectauuu — 50 6amos. 1o pesynbratam
paboThl B cemecTpe oOydwaromuiicsi, HaOpaBmuii He MeHee 60 OamoB, MMeET NPaBO MOIYYHUTh
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oueHky. Te, koro HaOpaHHbIe OaJlIbl HE YCTPAUBAIOT, CAAIOT dK3aMeH. MakCUMaIbHOE KOJIMYECTBO
OasnoB 3a ’k3aMmeH — 100. Onenka 3a ceMecTp BBIUUCIAETCA KaK MaKCUMAaJIbHAs U3 MOJIYYEHHBIX 32
CEMECTp U Ha HK3aMEHE U BBICTABIISIETCS COITIACHO IKaje, npuHsaToi B JJonHY.

Pacnpeodenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHH bl
6 meyenue cemecmpa

Texymue MoaynbHBII KOHTPIIb Bcero
KOHTPOJIbHBIE pabOTHI
50 50 100 GannoB

IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WIKATIE

Onenka Onenka o OueHka 1o rocy1apcTBeHHOM MIKaJje Onenka nmo
no mkaje | 100-6anabHoi (3x3ameH, M PpepeHIUPOBAHHBIIN 3a4eT) rocyaapcTBeHHOM
ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (0TIAM4YHO) 3a4TECHO
B 80-894 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TCHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TCHO
FX 35-59 2 (Hey10BJIETBOPUTEIIHHO) HE 3a4TE€HO

C BO3MOKHOCTBIO TIOBTOPHOM cllauu
F 0-34 2 (HeyOBIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXXHOCTBIO IOBTOPHOM Ca4H MPU YCIOBUU
00s13aTeTbHOr0 Habopa TONOJHUTENBHBIX 0aJIJIOB

11. MATEPHUAJIBHO-TEXHHUYECKOE OBECHHEYEHHUE YYEBHOI'O ITPOLHECCA

.HGKLII/IOHHI)IG U MPAKTUYCCKUC 3aHATUA IIPOBOAATCA B ayJUTOPHUAX, OCHAILICHHBIX I[OCKOfI u
KOMILIEKTAMU MEOETIH.

12. PEKOMEHJIOBAHHAS JIUTEPATYPA

Kox-Bo Hanuune
Ne IK3eMILIAAPOB | 3JIEKTPOHHOI
HanmenoBanue
n/n B OulJmoTexe BEpPCHHU B
JlonHY 9bC
Ocnognaa numepamypa
1. Konmoropos, A. H. Onementsl Teopuu GQyHKUUN U
(GyHKLIMOHANBHOrO aHanmu3a : [Yueb. mocobue Mar. 3 i
cnenuansHoctedt yH-ToB] / A. H. Kommoropos, C. B.
@PomuH. - 6-¢ n3a. - M. : Hayka, 1989. - 624 c.
2. Hepxau, B. A. Jlekunu o QpyHKIIMOHAITHPHOMY aHATU3Y :
VYu4eb. mocobue / B. A. llepkau. - Jloneuk : JJorHY, 2005. 49 -
- 133 c.
3. Hepesrun, M. C. Jlekuuu o pyHKIIMOHAIEHOMY aHATIU3Y
[Tekcrt]. Y. 2 : JIuneiinsie oneparopsl / M. C. JlepeBsirus, 45 i
B. A. llepkay ; Jloneukwuii Hau. yH-T. - loneuk : JlonHY,
2008. - 111 c.
4. HepeBsrun, M. C. 3amaun k Kypcy (QyHKIIMOHAIBHOTO 53 i
aHamm3za : Meton. mocobue :  [mNsA CTYACHTOB
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cnenuanbHocTein  "Maremaruka', "Cratuctuka' U
"l[lpuknagnas maremaTuka" THEBHOW © 3a04. (GopMm
obyuenus|. U. 1 : Merpuueckue npocrpancrsa / M. C.
Hepessrun, B. A. [lepkau, M. M. Manamyp ; Jlonen. Hai.
yH-T. - Jloneuk : lonHY, 2005. - 49 c.

5. Hepxay, B. A. 3amauu k Kypcy yHKIITHOHAIBHOTO aHATM3a

METOJI. Tmocobue : [AJig CTYIEHTOB CIeNUaIbHOCTEH
"MaremaTuka', "Cratuctuka" u "IIpuknagnas
maremaTHka" Bcex ¢opm oOydenus]|. Y. 2 : Jluneiinsie 49 -
dbyakumnonansl / B. A. Jlepkau, U. 1O. Jlomanos, M. M.
Manawmyn ; Hounen. Hau. yH-T. - Jonenx : JJlouHY, 2006. -
46 c.

Jonoanumenvnas 1umepamypa

6. bepesanckuii, 0. M. @ynkunoHaneHbiil ananus : Kypc
nexuuit / FO. M. bepesanckuid, I'. @. V¢, 3. T'. llledremns. - 66 -
K. : Bema mk., 1990. - 600 c.

7. Tpenornn, B. A. 3agaun u ymnpaxHeHUs IO
GyHKIIMOHATBPHOMY aHATU3y : y4el. mocoOue A yH-TOB
no cnenuanbHocT "Marematuka" u "[Ipuki. MaremaTnka 10 -
"/ B. A. Tpenorun, b. M. ITucapesckuii, T. C. Cobonesa.
- 2-e u3a. - M. : @usmatiut, 2002. - 239 c.

8. loponenkuii, B. B. Meroael pemieHus 3aaad 1o
byHKIMOHATBHOMY aHANHU3Y : [ Y4el. mocobue At yH-TOB
o CIIELINATBHOCTAM "MaremaTtnka', "ITpux. 62 -

matemaruka'] / B. B. T'oponenkuii, H. 1. Haraubuna, I1.
I1. Hacracues. - K. : Boima mik., 1990. - 477,[2] c.

Pabowas mporpamMMa paccMOTpeHa U TIepeyTBEpXJeHAa Ha 3acelaHuH Kadeapsl
n3MeHeHusMu (0e3 u3menenuii) Ha 20 TO/I.

[TpoTokon 3acenanust kadeapsr No OT « » 20

3aB. kaeapoii

Pabowas mporpamMMa paccMOTpeHa W TIepeyTBEpXKJIE€HAa Ha 3acelaHuu Kadeapsl
n3MeHeHusMu (0e3 u3menenuii) Ha 20 TO/I.

[Tpotokon 3acenanust kadeaps Ne OT « » 20

3aB. kaeapoii

Pabouas mnporpamMMa paccMOTpeHa U TepeyTBEpXJaeHa Ha 3acelaHuu Kadeapsl
nu3MeHeHusMu (0e3 u3meHenuii) Ha 20 TOJI.

ITpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit




