roy BIO «1IOHELHKHUHN HAIITMOHAJIbHBINM YHUBEPCUTET»

G®AKYJIBTET MATEMATHKHA U HTHOOPMAILIMOHHBIX TEXHOJIOT A

Kadenpa maremariyeckoro ananusa u auddepeHunanbHbIX ypaBHeHMi

YTBEPKIAIO:
[TpopekTop 1o H¥TH

Pabouast nporpamma y4eO0HOH AMCHUIIHHBI

«DYHKUHOHAJILHBIH AHAH3

01.03.02 lNpuknagnas MaTeMaTHKa W HH-
Hanpasnenue noAroToBKH:

tdopmaTHKa
ObpasoBarensHas mporpamMma: OaxanaBpuar
Kanudukanus: Axanemuueckuit 6Gakanasp

(Dopma 06yqexmx' O4yHasd, OYHO-3a04Has, 3a04Has, B TOM 49HC-

1€ C YCKOPEHHBIM CDOKOM 00Y4YeHHs

HYKHOE NOAYMEPKHYTE

Jloneux 2020




YTBEPKJIAIO:
Jlexan daxynsTeTa MaTeMATHKH U nHpop-

[porpamma yueOHO# IHCIHITIHHEL «DYRKIMOHATHHBIH aHATH3) COCTABICHA HA OCHOBaHHH
[ocy/lapeTBEHHOrO 00pa3OBATE/ILHOIO CTAal/ApTa BHICIIEro MPOBECCHOHANBHOIO 00pasoBaHus
(rOC BIIO) Jloneuxoi Hapoaso#i PecnyGanki (JTHP) mo HanpasjeHHIO MOATOTOBKH 01.03.02
TMpukiannas MateMaTHka ¥ HHpOpMATHKA, yTBEpA/IEHHOT0 mpHKazoM MunHCTepCTBa obpazopa-
aus 1 nayku JIHP ot «04» anpeis 2016 r. Ne 280;

[opsanxa opragH3aluy ydeGHoro mporecca B 06pa3oBaTebHbIX OpraHM3aLHAX BBICIICTO npodec-
cHonanbHOTo obpazosanus Jloneukoi Hapomsoii PecriyGimKkH, yTBEPKICHHOTO npukasoM Musn-
crepersa o0pazoBaHus ¥ HAYKH JIHP Ne 1171 ot «10» HosGps 2017 r.;

yueGHOro MUIaHa # OCHOBHOH o6pazoBaTenbHOM MporpaMMbl BRICIICTO 1npoheCCHOHATBHOIO
00pasoBaHuA HANPABJIEHHS MOATOTOBKH 01.03.02 INpuknanHas MareMaTHKa H uHpOpMATHKE, pa3-
paGorannsix 8 FOY BIIO «JTonenKHii HaHOHATLHBIH YHHBEPCHTET).

Pazpaborumk:
JlonenT Kad)epEl MATEMATHYECKOTO aHAH3A

/ 3
u b epentManbHBIX YPaBHeHHH s

JI.J1.Opunopora

TMporpamma y4eOHON AMCUHTIIHHEBL YTBEPAKCHA HA jacenanHu Kadenps MaTeMaTHHECKOTO
anami3a # AnddepetHaIbHbIX ypasHeHuHH

Tpotokosn Ne 10 ot «09» anpeas 2020 r. %

3apeyiomuii kadeapoi But.B. Bomukos

[MporpaMma yueOHOH JMCUHIUTHHEI onoGpena y4ehH0-MeTOAHYECKOMH xommuccHeit daxyib-
reTA MATEMATHKH # MH(OPMALMOHHBIX TEXHONOTHil

Tporokon Ne 8 ot «15» anpens 2020 . P
MMpencenarens y4eGHO-METOHYECKOH ﬂ /,//
KOMHCCHH (haKyIbTeTa JLWA. Censxosa
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1. OBJACTDb HPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYEBHOM
IMPOIECCE
VYyeOnass pucuuruimHa «DyHKIIMOHATNBHBIA aHAU3» OTHOCUTCS K 0a30BOM dYacTu

po¢eCCHOHAIBHOTO OJI0Ka.

Coz[epxcaHHe AUCHUIUIMHBI ABJIACTCA JIOTHYCCKUM ITPOAOJIKCHUEM COACPIKAHNUA JUCHUTIIINH

— Aunrebpa u reoMeTpus;

— MaremaTHuecKuii aHaIn3;
— UYwncaeHHBIE METOOBI;

— KomIuiekcHBIN aHAIN3

1 GOpMUPYET OCHOBY JJISI OCBOCHHUS JUCIUILINH:

— BapuanunonHoe UCYUCIIEHUE U METO/IbI ONITUMU3AIUY;
— YpaBHEHHS MaTeMaTUYCCKON (DU3UKHU.

2.  CTPYKTYPA JUCHUIIJIMHBI

HanpaBneHHe IIOATrOTOBKH

01.03.02 IlpuknanHas MaTeMaTHKa U

nHpopmaTrka
[Tpoduns
OO6pa3zoBareapHas IporpaMmma bakanaspuar
Kpanudukamnus AkaneMudecKkuii OakaiaBp
KonuuecTBo conepkarenbHbIX MOIYJIEH 1

JucnuniarHa 6a30Boii / BApHaTUBHOMN YacTH
00pa30BaTebHOM POrpaMMbl

[TpodeccrnonanbHbI 010K, Oa30Bas 4aCTh

®opmsl kouTpoua (MK, sk3ameH, 3auer)

1 MOayNIBHBIN KOHTPOJIb, | 3K3aMeH B 5

cemMecTpe
ouHas hopma 3aouHas Gpopma
Mokasatenu 00y4eHus o0y4deHus

Hopwmar. | Yckop.

CPOK CPOK
KonnuecTBo 3aueTHBIX eAMHUIL (KPEAUTOB) 3 3
I'ox moAroTOBKH 3 3
Cemectp ) 5
KonuuecTBo yacoB 108 108
- JIEKIIMOHHBIX 18 16
- IPAaKTHYECKHUX, CEMUHAPCKIX 36 32
- 1a00paTOPHBIX
- CaMOCTOSATEIPHON PabOTHI 54 60

B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE -
HenenbHOE KOTMUECTBO YacoOB, 6 6
B T.4. ayJUTOPHBIX 3 2.7

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ileny — hbynnameHTanbpHas MOATOTOBKA B 001aCTH (PYHKITMOHAIBHOTO aHANIA3a; OBJIAJICHHUE
METOJaMU PpELICHHUS OCHOBHBIX THUIOB 33a7ad 1O (YHKIMOHAJIGHOMY aHalIM3y; OBIAJICHUE
COBPEMEHHBIM MaTEMaTHYECKUM aIapaToM Jisl JadbHEHUIIET0 NCTIOIh30BaHUS B IPHIIOKEHHSIX.

3aoauu — TlokazaTh BO3MOXXHOCTb HCIIOJIB30BaHMS amnmapara (QyHKIIMOHAJIBHOTO aHAJIN3a
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IIPU PELIEHNUN TEOPETUYECKUX U IIPUKIIAAHBIX 3a1a4.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3y4eHUS TUCIUTUTHMHBI
«DyHKIMOHANBHBIM ~ aHANU3» HaAmpaBlieH Ha (QOPMUPOBAHUE JJIEMEHTOB  CIEIYIOLIUX
kommnereHuii B coorBerctBuu ¢ ['OC BIIO JIHP no nanpaBnenuto noxaroroBku 01.03.02
[Ipuknannas MaremaTHka U MH(OpPMATHKa U OCHOBHOM 0Opa30BaTeIbHON MPOTPAMMBbI BBHICIIETO
npodeccnoHanbHOTO 00pazoBanus HanpapieHus: moarotroBku 01.03.02 INpuknanHas mMaTemMaTuka
u nH(popmaTHKa:

a) oouwexynvmypuoix (OK): ciocOOHOCTHIO K KOMMYHUKAIIUU B YCTHOUM M MHCHMEHHOM
dbopMax Ha pyCCKOM M MHOCTPAHHOM SI3bIKaX Ui PEIIeHUs 3a7a4 MEXINIYHOCTHOTO U
MEXKYIbTypHOTO B3aumoeicTBus (OK-5); cnocoOHOCTh paboTaTh B KOJUIEKTHUBE, TOJIEPAHTHO
BOCIIPUHHMMAs COIMAIbHBIC, STHUYECKUE, KOH(DECCHOHANbHBIC U KyabTypHbIe pasnuuuns (OK-6);
CHOCOOHOCTRIO K caMOoopraHu3aiu u camooopasoBanuto (OK-7);

0) oowenpogeccuonanvnvix (OIIK): criocOOHOCTHIO HCHOIB30BaTh (yHIaMEHTAIbHbBIE
3HaHHUS B OOJIACTM MAaTEMaTHYECKOrO aHajiun3a, KOMIUIEKCHOTO M (PYHKI[MOHAJIHHOTO aHaJH3a,
anreOpbl, aHANUTUYECKOM reomeTpud, auddepeHInanbHOl TeOMeTpUM U TOIOJIOTHH,
mudepeHIATFHBIX YPABHCHUN, TUCKPETHOW MaTeMaTUKA W MATEMATHYECKOH JIOTHKH, TEOPUHU
BEPOATHOCTEH, MAaTEMAaTHYECKONH CTATUCTUKU U CIYYalHBIX IPOILIECCOB, YUCICHHBIX METOJIOB,
TEOPETUYECKON MeXaHUKH B Oynymieii mpodeccuonanpuoit nestensHoctd (OITK-1); cnocoOHOCTRIO
npuoOpeTaTh HOBBbIE Hay4yHble M NpPOQECCHOHANbHBIE 3HAHUS, HCIONB3YsI COBPEMEHHbBIE
obpa3oBarenbHble U HHPOpManroHHbie TexHOoorHH (OITK-2); criocOOHOCTBIO K CaMOCTOSATEIHHON
Hay4yHO-uccienoBaTensckod pabore (OIIK-3); cmocoOHOCTH HAXOAWTh, AHATU3UPOBATH,
peaTM30BBIBATh IPOTPAMMHO M WCIOJB30BaTh Ha MPAKTUKE MATEMATHUYECKHE AJITOPUTMBI, B TOM
YHCIIe ¢ IPUMEHEHHEM COBPEMEHHBIX BBIYMCIUTENbHBIX crcTeM (OITK-4).

8) npogpeccuonanvuvix (I1K):

CIIOCOOHOCTBIO K OMPEENCHUI0 00X (OpM U 3aKOHOMEPHOCTEH OTAENbHOU MpeAMETHOMN
obnactu (IIK-1); crmocoOHOCTBIO MaTeMaTHYECKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHbIE
3a/layy, 3HaHHE IOCTAHOBOK Kiaccumueckux 3amad MatemaTuku (I1K-2); crmocoGHOCTBIO cTporo
JIOKa3aTh YTBEPXKACHUE, CPOPMYIHpPOBATH pE3yibTaT, YBUIETh CJEACTBUS TOJYYEHHOTO
pesynbrata (I1K-3); cmocoOHOCTHIO COCTABISATH M KOHTPOJIUPOBATH IIAH BBITOJIHAEMON pabOTHI,
IUTAHUPOBATh HEOOXOAHMMBIE JUUIS BBITIOJIHEHUST pPabOTBI PEeCcCypChl, OIICHHBATH PE3YJIbTATHI
cobctBerHoi padboTsl (ITK-9)

B pe3yabrare n3ydyeHus y4eOHOH TUCHHUILIAHBI CTYAEHT J0JIKEH:

3namep:

v\ OCHOBHBIE TIOHATHS, ONPEJICICHUS M CBOWCTBA OOBEKTOB (YHKIIMOHAILHOTO
aHamn3a;

V' (OPMYJIMPOBKH ¥ J0KA3aTeIbCTBA YTBEPIKIAECHHI, METOIBI MX JI0KA3aTeIbCTBA,
BO3MOYKHBIE MIX CBSI3U M IIPUJIOKECHHUS B IPYTHX 00JACTIX MAaTEMaTHUECKOTO 3HAHUS
U IUCIUIUTMHAX €CTECTBEHHOHAYYHOTO COJICPKAHMUS.

Ymemn:

v’ JIOKa3bIBaTh YTBEPXKICHUS (DYHKIIMOHAILHOIO aHAJIN3a,;

v/ pemiath 3a1aud QyHKIHOHAILHOIO aHAJIN3a;

v yMETh NPUMEHSATH MOJTYYEHHBIE HABBIKK B IPYIHX 00JACTAX MATEMATHYECKOTO
3HAHUS M JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COAEPIKaHuUsI.

Bnaoemo:

v/ anmapaToM QpyHKIMOHAIBHOIO aHaJIN3a;

v\ METOJaMH JI0Ka3aTelIbCTBA YTBEPKICHHIA;

v/ HaBBIKAMY NIPUMEHEHUS DTOTO B APYIUX 00JIACTAX MATEMATUUECKOTO 3HAHUS U
JTUCHHUIUIMHAX €CTECTBEHHOHAYYHOTO COJICPIKAHMSL.
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4. COIEPXAHMUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIUN
YYEBHOI'O TPOLHECCA

B paMmkax u3ydeHMsl IUCHMIUIMHBI IPEIyCMOTPEHbI clieayromue (opMbl OpraHu3aluu
y4eOHOTO MpolLecca: JEKIHH, TPAKTHIECKUE 3aHITHS, CAMOCTOSITEIbHYIO padOTy CTYACHTA.

JIeKMOHHBIE 3aHATUS IIPEII0JIAraloT OBJIAJICHUE TEOPETUUECKUMU OCHOBAMHU JTUCLUILINHBI,
IIPAKTUYECKHE — JIJIS OBJIAICHHUS METO/IaMU PELIEHUS IPUMEPOB U 3a]au.

CamocrosrenbHas paboTa CTYACHTOB MPEAyCMAaTPUBAET BBINOJHEHHE JOMAIIHUX 33/1aHUM,
MNOArOTOBKY K NPAaKTUYECKUM 3aHATUSAM, HU3yuyeHHEe y4eOHO-METOIMYECKOH JHTepaTyphl,
COCTaBJIEHUE KOHCIIEKTOB, IIOJIFOTOBKY IPE3EHTALUN U JTIOK/IA10B.

Texyuuii KOHTPOJIb OCYIIECTBIISAETCS MYTEM HAMCAHMSI CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX
paboT MO PELICHNIO MPAKTUYECKUX 3aaHU, MOIYJIBHBIX KOHTPOJIBHBIX pabOT 10 MPOBEPKE 3HAHUN
TEOPETUUECKUX IOJIOKEHUH (OIIpeIeIeHHI, TEOPEM U UX JI0KA3aTEIbCTB).

B yudebHOM mporecce NPUMEHSIOTCS AKTUBHBIE W WHTEPAKTHBHBIC (OPMBI MPOBEICHUS
3aHATUM, BHEAyIUTOPHAs CaMOCTOsITeIbHas paboTa, OaNIbHO-PEUTHMHIOBas CHCTEMa OLIEHKU
yCIIEBAEMOCTH.

Marepuan = u3naraercsi € WCHOJb30BaHUEM  OOBSICHUTEIBHO-WUIIOCTPATUBHBIX,
9BPUCTHUYECKUX U UCCIIEN0BATEIBCKUX METOIOB MPENOIaBaHUS.

IMopsiakoBbIi

Kparkoe conepkanue TeMbl
HOMeEp U TeMa

Cooeporcamenvhutii mooyas 1

1. Merpuueckue | Merpuueckue mnpocrpanctsa. llpenen mnocimenoBarenbHOCTH W NPEnEN
NPOCTPAHCTBA 0TOOpaKeHHsI METPUIECKUX NPOCTpaHCTB. HenmpepsIBHOCTH 0TOOpaKeHUH.
OTKpBITBIE M 3aMKHYTbIE MHOXECTBA B METPHUYECKHX IPOCTPAHCTBAX.
[Tonuble MeTpuueckue mnpocTpaHcTBa. CoKUMaromMe OTOOpaKEeHUs.
Teopemsl 0 HEmoaBMKHOU TOUKe. MIHTerpanbHble ypaBHeHUss Ppenroapma
u Boubreppa. Teopema o0 BIIOXKEHHBIX IIapax. MHOXKECTBA MEpPBOI
kareropun U Teopema bopa. IlpeaxommakTHble MHOXecTBa. Teopema
Apnena. Kpurepuii Xaycnopda.

2. HopmupoBann | HopmupoBanHoe IIPOCTPAHCTBO. CkansipHoe IIPOU3BENICHUE.
ple mpocTpancTBa | [Ipearuns6eproBsl n ruabbepToBH IpocTpancTBa. HepaBenctso IlIBapia.
Hopma, mnopoxneHHas CKaJsIpHbIM Ipou3BeneHueM. OpToroHanbHas
npoekuus. OproronansHoe nonojgHeHrue. OpTOHOPMHUPOBAHHBIE CUCTEMBI.
IIpouecc oproroHanmsanuu. HepaBeHcTBo beccens u  paBeHCTBO
[TapceBans. IlomHble W TOTanbHBIE CHCTEMBI BEKTOpPOB. M3omopduzm
cernapalesIbHbIX THIbOEPTOBBIX MPOCTPAHCTB.

3. JluHeiinbie Jluneiinpie  orpaHuWyeHHbIe  (QyHKIMOHAIBL. Hopma  QyHKImoHama.
(pyHKIHMOHAJIBI. ConpsxéHHoe MIPOCTPAHCTBO. [Iponomxenue OTPaHUUYEHHOTO
¢byHkuoHana no HempepblBHOCTH. Teopema Xana—banaxa. OOmuit BuI
¢GyHKIIMOHANA B HEKOTOPHIX MpocpaHcTBax. CuiibHas, crnabas u *-ciabast
cxomumocTh.  Teopema  bamaxa-lllteitnrayza. Kpurepuii  cnabou
CXOAMMOCTH MOCJIEI0BATEIBHOCTH.

4. Onepatopsl. JIuneiinple orpaHnueHHble omneparopsl. Hopma omeparopa. Teopema
banaxa 00 oOparHom omneparope. HeorpanuueHHsle oOmnepaTophl.
Conpspx€nnbiil onepatop. CEKTp U pe30sibBeHTa oneparopa. KomnakTHbie
ornepatopsl. CHMMETPHUYECKHE, CAMOCONPSDIKEHHBIE W YHUTApHBIE
onepatopsl. uddepenunansupie oneparopsl. HTerpaibHble onepaTopbl
u UHTETpaJIbHbIE YpaBHEHUS. AnbpTepHaTuBa bpearonpma.
[TpeobpazoBanns Oypre. O600MEHHBIE PYHKITUH.
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TemaTnueckuii mjaian

KoJsmmuecTBo yacos
Ounas ¢opma o0yueHus
HopMmaTuBHBIi CPOK 00y4yeHHsI YckopeHHblil cpok 00yueHust
B T.4. B T.4.
Ha3BaHus coaepxxarebHbIX W .
MOJIyJIei 1 TeM o L g 2 ol g
= < g i o g = g é B o g
59 = L o) [ = e = 9 ol 8 gl g
A = <N = = @ [5) = <3 = = 2
™ = < o 9 ~ o “ = < o © o
5 2 & 5 & H A = | & 58 4
g1 g ¢ = g1gl g |
= = 2 = 2| 3
(o] (@]
Coaep:kaTejbHbIil MOAYJIb 1
Tema 1. MeTpuueckue 44 8 | 14 22 44 3 | 12 24
NMPOCTPAHCTBA
Tema 2. HopmupoBaHHbIe 20 4 6 10 20 5 6 12
NMPOCTPAHCTBA
Tema 3. JInneiinbie 18 > | 10 6 18 2 |10 6
(pyHKUMOHAIBI
Tema 4. Oneparopsbl 26 4 6 16 26 4 4 18
Beezo no modyio 2 u 108 | 18 | 36 54 108 | 16 | 32 60
oucyuniune
5. METOAMYECKHUE PEKOMEHJIALUUA JJ5 TPOBEJIEHUS
JIEKIIMOHHBIX, IPAKTUYECKHUX U JTABOPATOPHBIX 3AHATUHU
TeMbl JJeKIIMOHHBIX 3aHITHH
No Koauuecmeo
Ha3zeanue memoi
n/n uacoe
1 [Merpuueckue mnpoctpancTBa. [Ipumepbl. CXOOUMOCTH B METPHYECKHX 5
MPOCTPAHCTBAX.
2 [[lomHBIe MeTpUYECKUE POCTPaHCTBA. OTKPHITHIC U 3aMKHYTHIC MHOXKECTBA. 2
3 |[Cxumaromme oroOpaxenus. TeopeMbl O  HEMOJBM)KHOW — TOYKE. 5
MHTerpaibHble ypaBHEHMUS.
4 [[IpenxommnakTHble MHOKecTBa. Kputepuit Xaycnopda u reopema Apiena. 2
5 |luneiinpie W JMHEWHBIE HOPMHUPOBAHHBIE TMpocTpaHcTBa. CKamsipHOE
npousBenenue. [lpearunsOepToBBl W TUIBOEPTOBBI  MPOCTPAHCTBA. 2
DHEPreTUYECKOe MPOCTPAHCTBO.
6 [M3omopdu3m cenapabenbHBIX THIIEOSPTOBBIX IPOCTPAHCTB. 2
7 |luneiinpie  orpanwueHHble  (yHKIMOHANB.. Hopma  ¢yHKIMOHamA.
ConpskEHHOE MPOCTPAHCTBO. [Iponomxenune OTPaHUYEHHOTO 2
¢dbyHKIIMOHANa MO HempepslBHOCTH. Teopema Xana—banaxa. CumbHas,
citabas U *-cimadasg CXOAUMOCTbD.
8 |/Iuneiinsie orpanudeHHbIe oniepaTopsl. HopMma omepatopa. Teopema banaxa
00 obOpatHom omneparope. Heorpanuuennsie omneparopbl. ConpskEHHBIN 2
oTIepaTop.
9 [[IpeobpazoBanus dypbe. OCOOIIEHHBIE (QYHKITHH. 2
BCEI'O 18
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Tembl (IPAKTHYECKHUX, 1a00PaATOPHBIX, CCMUHAPCKUX) 3aHATHIA

Ne Konuuecmeo
i Ha3zeanue memuwi waCos
1 | Merpuyeckue npoCTpaHCTBA. 2
2 | CxoAuMOCTh B METPHUUECKHUX IIPOCTPAHCTBAX. 4
3 | CxkuMmaromue oroOpaxkeHus. TeopeMbl O HEMOJABUMKHOW  TOUKE. 5
WHTerpasbHble ypaBHEHUS.

4 | IlpenxommakTHBIC MHOKecTBa. Kputepmii Xaycnopda u Teopema Apriena. 2

5 | IIpouecc oproroHamu3aiu. 2

6 | HepaBenctBo beccenst u paBenctBo [lapceBais 4

7 | JIluneitnple orpanndyeHHbie PyHKIMOHANBI. HopMa dyHKIMOHaA. 2

8 | OOmmii Bug pyHKIIMOHAIA B HEKOTOPBIX MPOCPAHCTBAX. 4

9 | UccnenoBanue nmocinenoBaTenbHOCTEN HAa CHIIBHYIO U CITa0YIO CXOJIMMOCTb. 4

10 | JIuneiinbie OrpaHUYCHHbBIC OTepaTopBhl. Hopma oreparopa. 2
Conpsik€HHBIN oniepaTop.

11 | MHTerpanpHble ypaBHEHHUS C BBIPOKIACHHBIM SIAPOM. AJbTepHATHBA 9
dbpearonbma.

12 | IIpeobpaszoBanust Dypse. 2
BCEI'O 36

6. METOAMYECKHUE PEKOMEHIALMU IO OPTAHU3ALINU
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Opranusanmsi CaMOCTOSITEILHOI Pa0oThI CTYICHTOB
Ne Konuuecmeo
Ha3zeanue memui
n/n Yacoe

1 | Merpuyeckne mnpoctpancTBa. Ilpumepbl. CXOIUMOCTH B METPUYECKHX 4
MPOCTPAHCTBAX.

2 | IlomHble MeTpuueckue npoctpancTBa. OTKPBITHIE U 3AMKHYThIE MHOYKECTBA. 4

3 | Cxumarome oroOpakeHus. TeopeMbl O HENOJABM)KHOM — TOUKe. 8
VHTerpanbHble ypaBHEHMSL.

4 | IlpenkomnaktHble MHOXKecTBa. Kputepuii Xaycnopda u reopema Aprena. 6

5 | JluneiiHple W IJHMHEWHBIE HOPMUPOBAHHBIE NpOCTpaHcTBa. CKalsgpHOE
npousBeaeHue. IlpearunbOepToBsl M THIBOEPTOBBI  MPOCTPAHCTBA. 6
DHEPreTUYeCKOe MPOCTPAHCTRBO.

6 | M3omopdusm cenapabenbHbIX THIBOEPTOBBIX IPOCTPAHCTB. 4

7 | Jluneiinple orpaHudeHHble (yHKuMoHanbl. Hopma QyHkuMOHAaNA.
ConpsixéHHoe IPOCTPAHCTBO. [Tponomxenue OrPaHUYEHHOTO 5
¢dbyHKIMOHana 1o HenpepbiBHOCTU. Teopema Xana—banaxa. CuibHas,
cmabast u *-crnabasi CXOAUMOCTb.

8 | JluneiiHple orpaHWuYeHHBIC omepatophl. Hopma omeparopa. Teopema
banaxa 00 oOpatHoMm onepatope. HeorpanuueHHble OINEPATOPHI. 4
CornpsiKEHHBIN oIepaTop.

9 [ IlpeoGpazoBanust @ypre. O600MEHHBIE PYHKITUH. 12
BCEI'O 54

7. KOHTPOJIBHBIE BOITPOCHI K TPOMEKYTOYHOM ATTECTAIIUA

1. MeTtpudeckue mpocTpaHCTBA.
2. [Ipenen B METPUYECKOM ITPOCTPAHCTBE.
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3. IlpenenbHble U U30JUPOBAHHBIE TOUKU. TOUKM IPUKOCHOBEHUS.
4. HenpepbIBHBIE OTOOpa)KEHUSI METPUUYECKHUX TTPOCTPAHCTB.

5. BHyTpeHHHE, BHEIIHHUE U U30JIMPOBAHHbBIEC TOUYKH.

6. OTKpBITHIE U 3aMKHYTbIe MHOXKeCTBA. CBSI3b MEXK1Yy HUMH.

7. CBsI3b OTKPBITOCTH (3aMKHYTOCTH) C HEIPEPBIBHOCTBIO.

8. IlonHble MeTpUYeCKUE MPOCTPAHCTBRA.

9. Teopema 0 OMOJTHEHUHU.

10. TeopeMbl 0 HEOABUKHON TOUKE.

11. MeTon nocienoBaTeNbHbIX UTEPALIAN.

12. Nnaterpanbubie ypaBHeHus Opearoyibma.

13. MuTterpanpHble ypaBHeHus BonbTeppa.

14. NaTerpaiibHble YpaBHEHUS C BBIPOKIECHHBIM SIAPOM.

15. Teopema 0 BIIO’KEHHBIX LIapax.

16. MHOecTBa IepBOM KaTErOpHH.

17. Teopema bapa.

18. [IpenkomMnakTHbIE MHOXECTBA.

19. Teopema Apuena.

20. Kpurepuit Xaycnopda.

21. HopmupoBaHHBIE IPOCTPAHCTBA.

22. CkansipHOe MPOU3BEICHNUE.

23. Hepasenctso 11IBapua.

24. Ilpenruns6epToBBI U THILOEPTOBBI IPOCTPAHCTBA.

25. OpToroHajibHOE JOTIOTHEHHE.

26. OpToroHajibHbIE U OPTOHOPMHPOBAHHBIE CUCTEMBI.

27. Ilpotiecc opTOroHaIU3aIUH.

28. PaBenctBo IlapceBaiist. 3aMKHYTbIE OPTOHOPMUPOBAHHBIE CHCTEMBI.
29. HepaBeHnctBo beccensi.

30. Mzomopdusm cenapabenbHbIX THIBOEPTOBBIX MPOCTPAHCTB.
31. JIuneitnsle orpannyeHHble GyHKIMOHaIbl. Hopma QpyHKIMOHaNA.
32. Conpsx€HHOE IPOCTPAHCTBO.

33. Teopema Xana—banaxa.

34. CunpHas, ciabag U *-ciabas CXOIHUMOCTbD.

35. Teopema banaxa—Illteiinraysa.

36. JIuneitnble orpannyeHHbIe onepaTopbl. Hopma oneparopa.
37. AnprepHaruBa @pearoibma.

38. IIpeobpazoBanue Dypee.

39. O000mEHHBIE QYHKIUH.

8. OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

roy BIO IOHEIIKUA HAIITMOHAJIBbHBII YHUBEPCUTET»
@akynbTeT MaTEeMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUH

Hanpaenenue noocomoexu: 01.03.02 IIpuknaonas mamemamuka u ungpopmamuxa
Ipoghunyv:

IIpoepamma noozomosxu: oakanaepuam

Cemecmp 5

Yyebnas oucyuniuna DYHKYUOHAILHBLIL AHAIU3

MOAYJBbHASA KOHTPOJIbHAS PABOTA
BAPUAHT Nel
1. Tlpexen B METpUYECKOM IPOCTPAHCTBE.



2. TeopeMmbl 0 HEMTOJIBUKHOM TOUKE.
3. TlonspuzanMoHHOE TOXKIECTBO.
4. IlIpeobpazoBanue dypne.

YTBepKIeHO Ha 3acelaHuu Kadeappl MaTeMaTH4ecKoro aHaimu3a u JauddepeHIranIbHbIX

ypaBHEHUH, IPOTOKOI Ne OT «__» 20 1.
3aBeayromuit kadeapoit But.B. Bonukos
[IpenonaBareinb JILJI. Opunopora

Kputepunu oneHuBaHus MO1yJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo dannoe
1 10
2 10
3 15
4 15
Bcezo 50

9.  OBPA3EL DK3AMEHALMOHHOI'O BUJIETA

rOY BIIO JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
@akynbpTeT MaTEMaTHKH U NHPOPMALMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxku.: 01.03.02 Ilpuknaonas mamemamuxka u cmamucmuka
Ipoghuns:

IIpoepamma nodzomosxku: éakanagpuam

Cemecmp 5

Yuebnas oucyuniuna @ynKyuoHaIbHbLIL AHAIU3

3K3AMEHAIIMOHHBIN BUJIET Nel

1) IlpenkomnakTHble MHOXKeCTBa. Kputepuii Xaycnopda.
2) Teopema Xana—banaxa.

3) AnbrepHatuBa @pearoabpma.

4) JIe 3agaun

yTBCp)K,Z[CHO Ha 3aCcCIJaHHuHn Ka(be;[pm MAT€MAaTHYCCKOro aHajim3a | ,Z[I/I(I)(I)CpCHI_II/IaJ'IBHLIX

ypaBHEHUH, TPOTOKOI Ne OT «__ » 20 1.
3aBenyromuit kadeapoit But.B. Bomukos
IIpenonasarens JI.JI. Opunopora

10. KPUTEPUMU OLIEHUBAHMUSA

B Tteuenune cemecTpa oOydaroluiics MoxeT 3apaboTaTh Oaibl 3a CIEIYIOLIHE BHUIbBI
JESITEIbHOCTH: BBINMOJHEHWE TEKYIIUX KOHTPOJIbHBIX M CaMOCTOSITENbHBIX padbor - 50 Gaios,
MOJYJIbHBIN KOHTPOJIb IO BOIIPOCAM K MPOMEKYTOUHOM arrectauuu — 50 6amios. [lo pezynpraram
paboThl B ceMecTpe oOydaromuiics, HaOpaBmuii He MeHee 60 0ayuioB, UMEET MPaBO TOJIYYUTH
oueHky. Te, koro HaOpaHHbIe OAJJIBI HE YCTPAUBAIOT, CAAIOT SK3aMeH. MaKkCUMaIbHOE KOJIUYECTBO
6ayutoB 3a sk3ameH — 100. OreHka 3a CeMeCTp BBIUMCISAETCS KaK MAaKCUMAaJIbHAs U3 TMOJYyYEeHHBIX 32
CEMECTp U Ha DK3aMEHE U BBICTABIISICTCS COIVIACHO LIKaje, NpuHATou B JJonHY.



10

Pacnpeodenenue b6annos, Komopvie Mo2ym noay4ums CHyOeHnbl
6 meueHue cemecmpa

Tekymue MoaynbHBIN KOHTPIb Bcero
KOHTPOJIbHBIE PAOOTHI
50 50 100 6amnoB

HlIxana coomeemcmeusn 6417106 HAUUOHAIbHOU UIKATlE

Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM 1IKaJjIe Onenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBI 3a4eT) rocy1apCcTBEeHHOM
ECTS mIKaJe mKaJe (3auer)
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-894 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyOBJIETBOPUTEIILHO) HE 3aUTCHO

C BO3MOKHOCTBIO MIOBTOPHOI! cllaun
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOM ClIa4y¥ NPU YCIOBUU
00s13aTeIbHOT0 HAbOpa AOMOTHUTEIBHBIX OAJIJIOB

11. MATEPHUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE YYEBHOI'O ITPOLHECCA

.HGKLII/IOHHI)IG W IMPAKTUYCCKUC 3aHATUA IIPOBOAATCA B ayJUTOPHUAX, OCHAILICHHBIX I[OCKOﬁ u
KOMILIEKTaMU MeOETIH.

12.  PEKOMEHJIOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4uue

Ne IK3EMILIAPOB | YJIEKTPOHHOM
HanmenoBanme

n/n B OulJmoTeke BEpPCHHU B

JlonHY 9bC

Ocnognas n1umepamypa

1. Konmoropos, A. H. Onementsl Teopuu OGyHKUUN U
(GyHKIMOHAIBHOrO aHanmu3a : [Yueb. mocobue Mar.
cnenuansHocTedt yH-ToB] / A. H. Kommoropos, C. B.
®domuH. - 6-e u3a. - M. : Hayka, 1989. - 624 c.

2. Hepxau, B. A. Jlekuuu mo QpyHKIIMOHATHPHOMY aHAIU3Y :
VYu4eb. mocobue / B. A. llepkau. - JJoneuk : JJorHY, 2005. 49 -
-133 c.

3. Hepessrun, M. C. Jleknuun 10 (QyHKIHOHAIEHOMY
anamu3y [Tekct]. Y. 2 : Jluneitnsie omeparopsl / M. C.
Hepesarun, B. A. Jlepkau ; JloHenkuii Ham. yH-T. -
Honenk : JouHY, 2008. - 111 c.

4, Hepessirun, M. C. 3amaun k Kypcy (GYHKIIHOHAIBHOTO
aHaimmza : Meroa. mocobue @ [T CTYIEHTOB
cnenmuaiabHocTeir  "Marematuka", "Craructmka" u
"Ilpuknannas mareMaTHka' JHEBHOM M 3a04. ¢Gopm 53 -
obyuenusi]. U. 1 : Merpuueckue npoctpanctsa / M. C.
Hepessirun, B. A. Jlepkau, M. M. Manamyg ; Jloneu. Hai.
yH-T. - Jloneuk : [TonHY, 2005. - 49 c.
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Hepxau, B. A. 3amaun k Kypcy GYHKIMOHAIBHOTO

aHaiu3a METOJ.  Iocobue [[UI1  CTYAECHTOB

cnenuanpHocTe  "Maremaruka", "Craructuka" wu

"Ilpuknannas matemaruka" Bcex popm obyuenus]. Y. 2 : 49 -

Jlunetinbie ¢ynknuonansl / B. A. Jlepkau, U. 1O.

HomanoB, M. M. Manamyp ; [Joneu. Hau. yH-T. - JloHEK

: JorHY, 2006. - 46 c.

Jlonoanumensnasn numepamypa

bepezanckuii, 10. M. ®ynknuoHanbublii aHanus : Kypc

nekuuit / FO. M. Bepesanckuii, I'. @. Ve, 3. I'. llledrens. 66 -

- K. : Bemma mk., 1990. - 600 c.

Tpenorun, B. A. 3amaun u  ynopaxHeHUs IO

(GYHKIMOHATBLHOMY aHaIu3y : yued. mocoOue s yH-TOB

no cnenuaneHocTH — "Marematuka" < u  "llpuki. 10 -

maremaruka " / B. A. Tpenorun, b. M. Ilucapesckuii, T.

C. Co0OoiteBa. - 2-e u3g. - M. : ®usmariur, 2002. - 239 c.

lopomenkuii, B. B. Meroael penieHus 3aaad 1o

dbyHKUHOHATBLHOMY aHanMu3y : [Yueb. mocobue mis yH-

TOB 1O crneunanbHocTsAM "Marematuka", "[Ipuki. 62 -

matemaruka'] / B. B. T'oponenkuii, H. 1. Haraubuna, I1.

I1. Hacracues. - K. : Boima mik., 1990. - 477,[2] c.

PabGouass mporpamma paccMoTpeHa M TepeyTBep)KIeHa Ha 3aceJaHuu Kadeapbl
n3MeHeHusMu (0e3 n3menenuit) Ha 20 roJ.

[Iporokon 3acenanus kadeapsl No OT « » 20

3aB. kadenpoit

PaGouass mporpamma paccMoTpeHa M TepeyTBep)KIeHa Ha 3aceJaHuu Kadeapbl
u3MeHeHusMu (0e3 u3menenuii) Ha 20 TOI.

ITpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit

PabGouass mporpamma paccMoTpeHa M TepeyTBep)KIeHa Ha 3aceJaHuu Kadeapbl
n3MeHeHusMu (0e3 u3meHenuii) Ha 20 TOI.

ITpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit

PabGouass mporpamma paccMoTpeHa | TepeyTBEp)KIeHa Ha 3acelaHud Kadeapbl
u3MeHeHusMu (0e3 u3menenuii) Ha 20 TOI.

ITpoTtokon 3acenanus kadeaps Ne OT « » 20

3aB. kadenpoit




