MHUHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUHCKOMN ®EJEPALINU
benepanpHOE TOCYAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIICTO O6pa30BaHI/IH
«MPKYTCKH TOCYJAPCTBEHHBIA YHUBEPCUTET»
(PI'BOY BO «HT'Y»)
I/IHCTI/ITyT MaAaTCMATUKU U I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTUN

«YTBEPKIAK»
Hupextop HMUAT UI'Y

oALL7 %M. B. Danaiees

«11% mas 2022 1.

Pabouasi nporpamMmMa qMCIMIUIMHBI (MOILYJIA)

b1.0.22 ®yHKIMOHAJBbHBIA aHAJIN3

Hanpasnenue moaroToBku 01.03.02 IpukianHas MaTreMaThuka U HHGOPMATHKA
Hanpasnennocts (npouib) HOATOTOBKU CuctemHast 1 OU3HEC-aHAINTHKA
KBanmudukarnus BeITyCKHUKA OakanaBp

®dopma 00yueHus ouHas

Hpkytck 2022 r.



1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Hemn: dopmupoBanue y Oyaymmx OakalaBpoB CIIOCOOHOCTH OCYIIECTBISATh IMOUCK,
KPUTHYECKUM aHaldu3 M CUHTE3 MH(OpManuu, COCOOHOCTH MPUMEHSATh CHUCTEMHBIM MOAXO]
JUTSL PEIIeHUs] TIOCTABIICHHBIX 3a/a4; CIIOCOOHOCTH YIPAaBISAThH CBOMM BPEMEHEM, BBICTPANUBATh
U peajn30BbIBATh TPACKTOPHIO CAMOPAa3BUTHS HAa OCHOBE NMPUHIUIIOB 00pa30BaHUs B TEUCHUE
BCEH )KU3HMU.

3anaun: ocBOeHHE 0a30BBIX TEOPETUUECKUX 3HAHUHN (PYHKIIMOHAIBHOTO aHAJIN3a, OTPAOOTKA
NPAaKTHYECKUX HABBIKOB B MX MCIIOJIB30BAHUH NPU PEIICHUU MOJICIIFHBIX 33124 KaK
TEOPETUYECKOI0 THIIA, TAK U C MPAKTHYECKUM coJlepKaHueM; (POpMUPOBAHUE y OYAYIIUX
0akaxaBpoOB CIIOCOOHOCTH MPUMEHATH (PyHIaMEHTAIbHBIC 3HAHHS, TIOJTydCHHBIC IPH N3YYCHUN
(GYHKIMOHATIHHOTO aHAIHM3a B MPO(PECCUOHATBHON 1EATEIIbHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas gucrumirHa b1.0.22 OyHKIIMOHAIBHBINA aHATU3 OTHOCHUTCS K 00s13aTEIbHOM YacTh
Bbrnoka 1 ob6pa3oBarenbHO IPOrpaMMBI.

Jlig n3ydyenust TaHHOM y4eOHOM TUCIUILIMHBI HEOOXOIMMBbI 3HAHUSI, YMEHHSI U HaBbIKH,
dbopMupyeMBbIe MTPEANIECTBYIOMUMU AUCIUILTUHAME: MaTeMaTHICCKUI aHATU3, JIMHEeWHAs
anreOpa, reoMeTpHsl,, COBpEeMEHHas a0CTpaKTHasI alreOpa, KOMIICKCHBINA aHAJTU3,
nuddepeHIaIbHbIe ypaBHEHUS

[Tepeuens mocneAyOMUX YI€OHBIX JUCIUILINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUSI, YMEHUS U
HaBBIKU, (OpMUpPYyEMbIe JaHHON y4eOHON AUCHUIIIMHON: CUCTEMbI HCKYCCTBEHHOTO
WHTEJUICKTA, IPEIUIIIIOMHAs MPAaKTUKA, MOAT0TOBKa 1 3amuta BKP.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JTUCHHUITJIMHBI

[Tponiecc ocBOeHMS AMCHUILUIMHBI HApaBiIeH Ha (JOpMUPOBAHKE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ @PI'OC BO u OII BO no nanpasnenuto noarorosku 01.03.02 Ipuxiagnas
MaTeMaTHKa U HH(POpMATHKa:

OIIK-1 Cnocoben npuMeHsTh (hyHJaMEHTAIbHbIE 3HAHU, TOJyYeHHbIE B 0071aCTH
MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HaYK, M UCIOJIb30BaTh UX B IPOPECCUOHATBHON
NeSITeIbHOCTH.

B pesynbrare 0CBOCHUS AUCHUILTUHBI 00YYAIONIUICS OKEH

3HaTh: OCHOBHbIE MOHATHUS Kypca G YHKIIMOHATILHOTO aHAIHN3a.

YMeTb: MpUMEHATh METO/IbI (PYHKIIMOHAJIBHOTO aHAIN3a K 33/1a4aM Pa3HOro THIIA.

Bnanerb: HaBbIKaMH CaMOCTOSITENIBHOTO MPHOOPETEHUST U COBEPIICHCTBOBAHUS METO/OB
pelIeHNUs IOCTAaBIEHHBIX 3a4a4.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 3 3a4eTHRIX €., 108 Jac.

dopMa NpOMEKYTOYHON aTTECTALUU: 3a4€T C OLCHKOM.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Paznen qucuumimee! / Tema Cem. | Buapl yue6HO# paboThI DopMel

KontakThas pabora | Ca | TeKymiero

MIPENoIaBaTelis ¢ MOC | KOHTPOJIS;

00ydJarmuMucs T. Dopmbl

Jlekr | JIa6. | Ilpakr. | pa® | IPOMEXYT.

17071 3aHs | 3aHATH | OTa | aTTECTALUU

TAS | A

Pazgen 1 5 1 - 2 HMKP*, 3au4.c o1r.
Pa3nen 2 5 3 1 6 HKP, 3au.c oir.
Paznen 3 5 6 2 6 HKP, 3au.c om.
Pa3nen 4 5 4 2 6 HKP, 3au.c oir.
Pazgen 5 5 4 1 6 HKP, 3au.c om.
Paznen 6 5 2 2 4 HKP, 3au.c om.
Pa3nen 7 5 4 4 4 HKP, 3au.c oir.
Pazmen 8 5 4 2 6 HKP, 3au.c om.
Pa3nen 9 5 4 2 6 HKP, 3au.c oir.
Pazmen 10 5 2 - 4 HKP, 3au.c om.
Hroro (5 cemectp): 34 16 50 | 3a4.c om.

* - UKP - utoroBasi KOHTpoIbHas paboTa

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITEILHOM PA00THI 00YYAIOIIUXCSH MO TUCHHILIHHE

Pasnen mucourineer / CamocrosiTenpHas padbora Ouenouyn | YueOHO-
TeMa 00yYaromuxcst oe METOINYECKO
Bun Cpoxu 3aTparbl | CPEACTBO | €
CaMOCT. BBIITOJIHCHUSL BpeMeHI/I 06ecnequI/Ie
paboThI CaMoCT.
paboTHI
Pa3nen 1 Koucnekr 1-2 nenens (5 HUKP [1-8]
CeMecCTp)
Pa3nen 2 Koucnekr 3-5 nenens (5 HUKP [1-8]
CeMecTp)
Pa3nen 3 Koucnekr 6-8 Henens (5 HUKP [1-8]
CceMecTp)
Pa3nen 4 Koucnekr 9-11 Henens HUKP [1-8]
(5 cemectp)
Pa3nen 5 Koucnekr 11-13 genens HUKP [1-8]
(5 cemectp)
Paznen 6 Koncmekr 13-15 nenens HUKP [1-8]
(5 cemectp)




Paznen 7 Koncnexr 15 nenens (5 | 4 HUKP [1-8]
ceMecTp)

Pa3nen 8 Koucnekr 15uenens (5 | 6 HUKP [1-8]
ceMecTp)

Pa3nen 9 Koucnekr 15uenens (5 | 6 HUKP [1-8]
ceMecTp)

Pa3nen 10 Koucnekr 15uenens (5 | 4 HUKP [1-8]
ceMecTp)

OO6m1ast TpyA0€MKOCTh CaMOCTOATEIbHON paboThl (yac.) | 50

W3 HUX ¢ HCTIOJIb30BAaHUEM JIEKTPOHHOTO O0Y4YEHUs 1 30

JTMCTAaHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH (Yac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

Pa3nen 1. Beenenue.

Tema 1.1. Bo3HuKHOBeHHE (YHKIIMOHAIBHOTO aHalM3a KaK CaMOCTOSTENBHOTO pa3Jena
MaTE€MaTUKH.

Tema 1.2. coBpemMeHHOE pa3BUTHE (PYHKIIMOHAIBHOTO aHAJM3a M €ro CBS3b C JPYTrUMU
o0JacTsIMu MaTeMaTHKHU.

Paznen 2. Tononorndeckre U METPUYECKHE MTPOCTPAHCTBRA.

Tema 2.1. Ormnpenenenue TOMOJIOTMYECKOTO IMPOCTPAHCTBA, 0a3a, cemnapalOenbHOCTD
TOINOJIOTMYECKOr0 MPOCTPAHCTBA, MPEIET U CXOAUMOCTh B TOIOJIOTUYECKUX TPOCTPAHCTBAX.
Tema 2.2. Onpenenenue MeTpuku. OnpeneneHne METPUUECKOTO IIPOCTPAHCTBA. 3a/laHue
TOIOJIOTMH C IOMOIIbI0 METpUKH. [IprMeprl METpUUECKUX TOPCTPAHCTB C METPUKAMM.

Tema 2.3. IlonHble MeTpuueckue npoctpancTsa. Onpenenenue, IpuMephl.

Tema 2.4. Teopema 0 BIOXKEHHBIX Iapax. Teopema o momnojHeHuH. [Ipunoxenue Teopemsl 0O
MIOTIOJIHEHUH K TOCTPOSHMIO nHTerpaia Jlebera u 1e6eroBCKUX MPOCTPAHCTB.

Paznen 3. KoMIIakTHOCTh B TOMOJIOTMYECKUX U METPUYECKHUX MPOCTPAHCTBAX.

Tema 3.1. OmpeneneHue KOMMIAakTHOro mpocTpaHcTBa. Teopema Xaycmopda. CpoiicTBa
HENPEPBIBHBIX OTOOPaKEHUN B METPUUYECKUX MTPOCTPAHCTBAX.

Tema 3.2. IIpuHuun cxumarommx oroOpaxkeHuil. Teopema CyIiecTBOBaHUS U €AMHCTBEHHOCTH
pemienus 3anaun Komm. MuaTerpansubie ypaBHenus Bonbreppa u @pearosbma.

Paznen 4. JIuneitnsie HopMupoBaHHble poctpancTsa (JIHIT).

Tema 4.1. Omnpenenennie W npumepbl JUHEHHBIX npocTtpancTB. Hopma JIHIL. IlomHbie
npocrpaHcTBa. banaxossl mpoctpancTsa. [Ipumepst JIHIIL

Tema 4.2. DKBUBaJEHTHBIE HOPMBI, TeOpeMa 00 SKBHBAJICHTHOCTH HOPM B KOHEYHOMEPHBIX
npocTpaHcTBax. [Ipumepsl HCOIB30BaHUS 3KBUBAJIEHTHBIX HOPM.

Paznen 5. IlpenrmnpbepToBo nmpocTpacTBo. CKaIsIpHOE MPOU3BEICHHE.

Tema5.1. HenpepbIBHOCTE B IPEATHIIEOEPTOBOM IPOCTPAHCTBE.

Tema 5.2. Teopema o nmapajuienorpamMmme.

Tema 5.3. OpTOroHaIbHOCTH B MPEATUIHLOEPTOBOM IPOCTPAHCTBE.

Tema 5.4. OpToronanbHO€E TOMOJTHEHHUE.

Paznen 6. 'unp6epTOBO IPOCTPAHCTBO.

Tewma 6.1. Onpenenenue rupOepTOBa MpocTpancTBa. Hopma B rusib0epTOBOM MPOCTPAHCTBE.
Tema 6.2. Teopema 006 OPTOrOHATILHOM Pa3IOKEHUU THIHOEPTOBA IPOCTPAHCTBA.

Tewma 6.3. I3oMopdu3M runs0epToBa MpOCTPAHCTBA.

Tema 6.4. OpTOroHaNbHbIE CHCTEMBI 3JIEMEHTOB B THMJILOEPTOBOM NpPOCTpaHCTBE. Teopema
[[ImuaTa 06 OpTOrOHATHM3AIUH.

Tema 6.5. HepaBenctso becens.

Tema 6.6. [TonHoTta u 3amkayToCcTE OHC.

Paznen 7. JlunenHbie onepaTopsl.




Tema 7.1. OmnpeneneHue IUHEWHOrO oOIepaTopa, HEMPEepBIBHBIA omepaTop, Teopema o0
oaHopoaHoctu JIHO.

Tema 7.2. OrpaHu4EHHBIE ONIEPATOPSI.

Tema 7.3. Hopma oneparopa.

Tema 7.4. O6patHsblii onepatop, Teopema banaxa 06 o6paTHOM omnepaTope.

Tema 7.5. ITpoCcTpaHCTBO JUHEMHBIX OTPAHUYEHHBIX ONEPATOPOB.

Tema 7.6. PaBHOMEpHAas U MOTOYEYHAsI CXOJIUMOCTb.

Tema 7.7. Teopema banaxa — IlITelinxay3a.

Tema 7.8. CriekTp M pe30IbBEHTA JUHEHHOIO olepaTopa.

Paznen 8. JIuHeitHbIe MHTErpaJIbHBIE YPaBHEHUS.

Tema 8.1. YpaBHenusa ®@pearoibma.

Tema 8.2. YpaBuenus: Bonbrepa.

Tema 8.3. Pe3osbBEHTa HHTErPAILHOIO OIlEpaTOpa.

Paznen 9. ®yHkuuoHansl.

Tema 9.1. [lonsTue QpyHKIMOHANA.

Tema 9.2. Teopema Xana — banaxa (0 IpoJIOJDKEHHH ), CIICACTBHUS TEOPEMBI.

Tema 9.3. AHanmuTHUECKOE NPECTABICHNUE JIMHEHHBIX OTPAHNYCHHBIX (PYHKIIMOHAIIOB.
Tewma 9.4. Hopma pynkmnmonana. Teopema Pucca.

Pasznen 10. ConpsikeHHbIE IPOCTPAHCTBA.

Tema 10.1. KoHkpeTHas peanuzaius CONPSOKEHHBIX MPOCTPAHCTB C TOYHOCTBIO 10
u3oMopdusma.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Tema 3anarus Bcero wacoB | OnieHoYHBIE dopmupyembie
CpeacTBa KOMITETCHIIH
Tema 2.2 1 HKP OI1K-1
Tema 3.2 2 HKP OI1K-1
Tema 4.1 2 HUKP OIIK-1
Tema 5.2-5.4 1 HKP OI1K-1
Tema 6.4, 6.6 2 HUKP OIIK-1
Tema 7.3, 7.6, 7.8 4 HKP OI1K-1
Tema 8.3 2 HUKP OIIK-1
Tema 9.4 2 HUKP OIIK-1

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTYyIeHTaMu
B PAMKAaX CAMOCTOAATEJIbHON padoThl

Tema 3anaHue dopmMmupyembie
KOMITETCHITUH
Tema 1.2 KOHCIIEKT OIIK-1
Tema 2.1,2.3-2.4 KOHCIIEKT OIIK-1
Tema 3.1 KOHCHEKT OIIK-1
Tema 4.2 KOHCIIEKT OIIK-1
Tema 5.1 KOHCITIEKT OIIK-1
Tema 6.1-6.3, 6.5-6.6 KOHCITEKT OIIK-1
Tema 7.1-7.2,7.4-7.5, 7.7 KOHCITIEKT OIIK-1
Tema 8.1-8.2 KOHCHEKT OIIK-1
Tema 9.1-9.3 KOHCITEKT OIIK-1
Tema 10.1 KOHCHEKT OIIK-1




4.4. MeTonnueckne yKa3aHusl 110 OPraHU3AIUHA CAMOCTOSTEIbHOI padoThl CTYICHTOB

CaMocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUEHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEeIbHON JEATEILHOCTH, 00CCIICUHBAIONICH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHo
TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeILHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBacT
3aKpETUICHHE MOJTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH TTyTeM NMPHOOPETEHUSI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMS, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopMupoBaHUs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIHbHOCTH, TIOJATOTOBKH K CEMHHApaM, TabOpaTOpHBIM padoTam, caade
3a4eTOB U dK3aMeHOB. CaMocTosITeNbHAS paboTa CTYIEHTOB IIPEACTABIISIET COOOM COBOKYITHOCTh
ayUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIEcca B By3€ PEIIacT CIASAYIOIINE 3aa9H:

— 3aKpeIUICHUE U PacUIMpeHne 3HaHUHN, YMEHHH, MOJYICHHBIX CTyJ€HTaMH1 BO BPEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, PEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU H
(bu3HYECKOI 1eATETHHOCTH;

— ipuoOpeTeHne AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
NS TCIIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
MIPOTPaMMBI,

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINY;

— (hopMHUPOBAHKE CAMOCTOSATEILHOCTH MBIIIJICHUS, CHOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— BbIPaOOTKA HaBBIKOB d(P(HEKTUBHOM CaMOCTOATEILHON TPO(PEeCCHOHATTEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-HUCCIIEI0BATENLCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHU KOHKPETHOW TUCIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUST (OPMUPYET Y
ce0s1 yCTaHOBKY Ha MOJyYCHHUE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOTHSIOMNX YK€ UMEIOIIHUECS 110
JTaHHOW JUCHHILTHHE. BpeMs Ha MOJArOTOBKY CTYICHTOB K ABYXYAaCOBOU JIEKIIMU IO HOPMATHBAM
coctapisaeT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJTFOYAET CIICAYIOIINE 3JIEMEHTHI CAMOCTOATEIbHON JEATEILHOCTH: Y€TKOE MPEACTABICHUE
eI U 33719 €r0 TIPOBEICHUS; BBIJICTICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOH, HAYyIHOI
JeATEeTLHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MpeaAcTosiel padboTel. BeipaboTka HaBBHIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpManu 06 N3y4aeMbIX MPoIeccax u ¢
MTOMOIIIBbIO 3HAHMSI O TOM, B KAKOW CTENICHH B IAHHOE BPEMS CTYJICHT BIIaJIC€T METOIaMH
HCCJICIOBATEILCKOM IeATEeIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TIPAKTHYECKOM
3aHATUH. [loroTOBKA K MPAKTHUECKOMY 3aHITHIO HEPEAKO TpeOyeT moadoopa MaTepuaia,
JAHHBIX M CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JIOJDKHBI JIOMa MTOATOTOBUTH K 3aHATHIO 3—4 ipuMepa GopMyITHpPOBKH TEMbI HCCIEAOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(UsX, HAYIHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIIbHO
OCYIIECTBIISIOT MIOUCK COOTBETCTBYIOIIUX NCTOYHUKOB, OMPEEISIOT aKTYaIbHOCTh
KOHKPETHOT'O UCCIICIOBAHMUS MPOIIECCOB U SIBJICHUM, BBIICISIOT OCHOBHBIE CITIOCOOBI
JIOKa3aTeJIbCTBA aBTOPAMH HAYYHBIX PabOT IEHHOCTH TOT0, YEM OHM 3aHUMAarOTCs. B xoze
CaMoro MPaKTUYECKOTO 3aHSITHSI CTYICHTHI CHAaYalla IPEICTABISIOT HaliICHHbIC UMY BapUAHTHI
(GOPMYITUPOBKHU aKTYaTbHOCTH MCCIICIOBAHUS, 00CYXKAAIOT UX M 0OOCHOBBIBAIOT CBOE MHEHHUE O
HAWIy4IlleM BapuaHTe. Bpems Ha MOATOTOBKY K MPAKTUYECKOMY 3aHATHIO IO HOpMaTHBaM
coctapiseT He meHee (0,2 Jaca.



IToaroroBka Kk ceMHHApCKOMY 3aHATHIO. CaMOCTOSITEIbHAS OJTOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIOCOOHOCTHU K UTEHUIO HayYHOU U MHOM JTUTEpaTyphl; Ha MTOUCK
JIOTIOJTHUTEIBHON HH(OpMAINH, TO3BOJISIONIEH ITy0ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE TTPU paboTe C pa3HbBIMU UCTOYHHKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ui MOJTHOTO OTBETAa Ha BOIIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI IPAaBUIIHHO BHIMHUCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIIMXCS HCTOYHHUKOB
uHpopmanuu, ohopMIIATh UX M0 OubimorpaduyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha (POpMUPOBAHHE HABBIKA ONEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHHUsI, KOTOPbIE MOTYT BO3HUKATh IIPU 00CYKIEHUU TE€X WIIN UHBIX
Hay4HbIX IpoOieM. BpeMs Ha MOATrOTOBKY K CEMHHApY 10 HOPMAaTHUBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOJI0KBUYMY. KOIIIOKBHYM ITpeacTaBIsieT cO00M KOIIIEKTUBHOE
oOcyxJeHue pazjiena JUCIUIUIMHBI Ha OCHOBE CaMOCTOSITEIbHOTO U3yYEHUS 3TOTr0 pasjena
cryaentamu. [loaroToBka Kk JaHHOMY BUY YY€OHBIX 3aHATHI OCYIIECTBIISIETCS B CICIYIOIIEM
nopsake. [IpernoaaBarens 1aeT CIUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOIYUYUTh IPU
U3Yy4EHHUH ONPEIETICHHOTO MEePEYHs HayYHBIX UCTOYHUKOB. CTyJ€HTaM BO BHEAYJIHUTOPHOE
BpeMsl HEOOXOAMMO IPOUYUTAThH CHEHANIbHYIO JINTEPATYPY, BHIIHUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIYyT 00CYXIaThCsI HA KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXXJ0MY K3 BOIIPOCOB, KOTOPOE OHU BBICKAXKYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (0,2 Jaca.

IoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HaYaETCs MOCIE
U3yUYEHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPECTaBIseT CO00H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOoJIy4aoT OoT nmpenojaBaress. CaMoCcTosTeNbHAas! MOATOTOBKA K KOHTPOJILHOW paboTre
BKJIIOYAET B ce0s: — U3YyUYEeHHE KOHCIEKTOB JIEKIIU, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOT0 MaTepuaia, MoJIydeHHOTO
IPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHATUSAM U BO BpeMs UX MTPOBE/ICHUS;
U3y4eHHE JOMOTHUTEIBHOM INTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
MIPOBEPSAEMBIX 3HAHUI; COCTaBICHHUE B MBICIIEHHOM (pOpMeE OTBETOB HA MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAHUE NICUXOJIOTHYECKON YCTAaHOBKHM HA YCIICIIHOE
BBIMOJIHEHHE BCeX 3a7aHuii. Bpems Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHUBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4ery. CamocTOSTENbHAS OArOTOBKA K 3a4ETy J0JKHA
OCYILECTBIISATHCS B TEUEHUE BCEero cemecTpa. I1oroToBka BKIIOYAET CleAyIONINe AeHCTBUS:
NepeyuTaTh BCE JICKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €ClId HH(OPMAaLlUK HEAOCTATOYHO, OTBETHI HAXOIAT B IPEIOKEHHON
npernojiaBarenemM Jureparype. Pekomennyercs nenarb KpaTkue 3anucu. Bpems Ha MOATOTOBKY K
3a4eTy 110 HOPMAaTHUBaM COCTAaBIIIET HE MEHee 4 4acoB.

IMoaroroBka k 3k3amMeny. CaMOCTOSITENTbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho o0bemM yue6HOTO
MarepHaia, KOTOPbIi Hy>KHO BOCCTAaHOBHUTb B TAMATH K IK3aMEHY, BHOBb OCMBICIIUTH U MOHSTb,
3HAYUTENbHO OO0JIbIIIE, TOATOMY TpeOyeTcs 00JbIle BPEMEHU U YMCTBEHHBIX ycuiuil. Baxxno
chopMHPOBATH IEIOCTHOE NIPEACTABICHUE O COJCPKAHUN OTBETAa Ha KaXJIbIi BOIIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO MJIM MHOTO SIBICHUS,
npoliecca, yMEHUEe pacKpbiBaTh (PakTOPbI, OMPEACTSAIONINE UX TPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3Y4aBIINX 00Cy aaemMyro mpooiemy. Heooxoaumo Takyke mpuBecTH HH(OPMAITUIO O
MaTepHagax dMIUPHUUECKUX UCCIIETOBAHMIMA, YTO YKa3bIBAE€T HA BCECTOPOHHIOIO MOATOTOBKY
CTYJEHTa K 3k3aMeHy. Bpems Ha MOATroTOBKY K 9K3aMEeHY [0 HOPMAaTHBaM COCTaBIIsIeT 36 4acoB
JUTsE OaKaIaBpoOB.



B ®BI'OY BO «UI'Y» opranu3aiusi CaMOCTOSITEIbHON paOOThI CTYIEHTOB
pernamentupyercs [lonoxxeHnnem o caMoCTOATEIbHON paboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
coseroMm UI'Y 22 utons 2012 r.

5. YYHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

a) OCHOBHas JUTEpaTypa

1. lepp B.A. ®yHKUMOHAIBHBIN aHAW3: JEKIMU U ynpaxHeHnus. - M.: Kpokyc. - 2013. —
ISBN 978-5-406-02728-8. 76 5k3. +

2. JIrocrepunk, Jlazappr AponoBuu. KpaTkuii Kypc (yHKIIMOHAJIBHOTO aHaIHM3a
yue6.mocobue / JI. A. Jlrocrepauk, B. Y. Cobones. - 2-e uzn., crep. - CII6. : Jlans, 2009. - 271 c.
- ISBN 978- 5-8114-0976-1. 60 3x3. +

3. Jlioctepnuk, JI. A. Kpatkuit kypc @ynkuuonansHoro ananusza / JI. A. Jlrocrepauk, B.
N. Cobones. - Mockga : Jlaas, 2009. - 272 c. - Pexum nocryma: 9bC "UznatenscTBo "Jlanp". -
Heorpanuu. noctym. - ISBN 978-5-8114-0976-1+

0) TOTIOJIHUTEIbHAS JTUTEPATYpa

4. I'ypeBu4, Anexcanap IlerpoBuu. CO6opHUK 33734 10 (PYHKIIMOHAIBHOMY aHAIU3Y
[DnexTponnsbiit pecype] / A. I1. I'ypeBuu, A. I1. Xpomos, B. B. KopHeB. - DnekTpoH.TEKCTOBBIE
maH. - MockBa :  Jlawe, 2012. - 192 c¢. : w1 - PexumMm [gocryma:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3175. - OBC "Jlanp". - HEorpaHUY.
noctym. - ISBN 978-5-8114-1274-7 : 465.8 p.+

B) 0a3bl TaHHBIX, HHPOPMAIIMOHHO-CITPABOYHBIE U TIOMCKOBBIC CHCTEMBI
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http://rucont.ru/

http://ibooks.ru/

http://e-library.ru/
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paTopHOE 000pya0BaHUE

OTOT PA3JIEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmHoOe oOecriedeHue

mporpaMmmHoe o0ecriedeHue He TpeoyeTcs.

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIMA

7.1. OneHo4YHbIe CPeACTBA TEKYILIEro KOHTPOJIs

Bun xonTpOns KoHnTponupyemble TeMbI KonTpoaupyemsie
KOMIIETEHIINH

Hrorosas KoHTposbHas | Paznensr 2 — 10 OIIK-1

pabora




[IpumMepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIA

JleMOHCTPAUMOHHBII BADHMAHT UTONOBOM KOHTPOJIbHOI PadoThI

2
I. MoxHO R0 B IIPOCTPAHCTBE G [a,b] IIPUHATH 3a METPHUKY
p(x,y) = (x(b) = x(a)) = (y(b) — y(a))| +max | X(6) = () |
a,
2. KakuMm ycloOBUSM JIOJDKHA YIOBJIETBOPATH oOmperencHHas Ha KR HempepbiBHAs
bynkmus © = f(V), 4TOObI Ha BENIECTBEHHOM MNPSIMOIl MOXHO OBUIO 3aJaTh METPUKY

paserctsom P(x,y) = f(x) = f(»)[?

3. HccnemoBaTh Ha CXOIHMMOCTH B C[O,l] u C[IO |] TOC/e0BaTeNLHOCTH a)

n tn n+l

t t
X,0iX, =—,0) X, §:X, =—— .
ks ==, 0) {0 2y ===~

4. Myers a(t) € Gy w a(t):[0,]] > [0,1]. noxasars, uto ecmn smpo A(Z,7)
a(1)

nenpepeisio B obmactm {0 <7 <1, 0<7 <1}, npuuem max I|A(t,7)|dr<1, TO
tef01] |

a(r)
oneparop A(x) = _[A(t,r) x(7) dr sensercs cxumatonmm B Cg 1.
0
5. KOMIIakTHO J11 MHOX€ECTBO QyHKIMH X, = t", neN.
6. MOXHO 51 B JIMHEHHOM HOPMHUPOBAHHOM MIPOCTPAHCTBE [IBaXIbl HEMPEPHIBHO
nuddepentmpyeMbix Gynkuuid Ha [@,b] npuHATe 3a HOpMy smemenTta X(f) BBIpaXkeHHE

| x(a) [+]X(a) | +max | X(0)[?

N [—

b
7. Jdoxasats, uto muoxkectso ([, 1 ¢ nHTErpanbHoit Hopmoit || X(7) [|= .[ x? (t)dt
a
HE SIBJISIETCS] OaHAXOBBIM.
1. No 11.3 (cmotpu: [8]-Tpenorun B.A., IlucapeBckuii b.M., Cob6onesa T.C. 3amaun u
ylpakHeHUs 1o pyHKIHMOHANBHOMY aHainu3y. — M.: Hayka, 1984. M.: MU®U, 2001.)
9. Ne 21.1 (cmotpum: [8]-Tpenorun B.A., Ilucapesckuii b.M., Co6oneBa T.C. 3agauu u
ylpakHeHHs 1o GpyHKIMoHANbHOMY aHanu3y. — M.: Hayka, 1984. M.: MU®U, 2001.)

7.2. OneHo4HbIe CPeACTBA IS IPOMEKYTOYHOM aTTecTaluu

Cnucok BONPOCOB /1Jis1 MPOMEKYTOYHOM ATTeCTAIUN:

[TonsiTue Merpruueckoro npocrpanctaa. [Ipumepsr.

q)}IHI[aMGHTa.HBHBIC OoCJIICAOBATCIIbHOCTH.

[TonHbIe MeTpUUECKHE TPOCTPAHCTBA (OCHOBHBIE MOHATHS U ONPEICIICHNUS).
[TpuHIMT BIIOKEHHBIX HIAPOB MPUHIHI CKUMAIOLINX OTOOPAKEHUH.
KommakTHbIe MHOKECTBaA, KpuTepuid Xaycaopda.

Kpurepun KOMIIaKTHOCTH B KOHKPETHBIX IIPOCTPAHCTBAX.

JIvHeitHbIe HOpMUPOBAHHBIE TPOCTPAHCTBA.

[IpenrunpbepToBo mpocTpaHcTBO. Teopema o mapasierorpaMmMme.
OpTOroHanbHOCThH B MPEATUILOEPTOBOM MTPOCTPAHCTBE.

XN W=



10. I'unp6epTOBO MPOCTPAHCTBO.

11. OpToroHajibHbIC CUCTEMBI AJIEMEHTOB B THIILOEPTOBOM TIpocTpaHcTBe. Teopema [lImuara
(06 oproronanmsamun). HepaBenctBo beccens.

12. JIuneitnsie oneparopel. Hopma oneparopa.

13. O6patHslit onepatop. Teopema banaxa 06 o6parHoM omnepaTope.

14. IIpocTpaHCTBO JIUHEHHBIX OTPAHUYEHHBIX OTIEPATOPOB.

15. Jlunelinple WHTETpaJbHbIE YpaBHEHUS. XapaKTEPUCTHUYECKHE 4YHCIA, COOCTBEHHBIC
dbyakuun. Pe3onpBenHTa.

16. Tlonsitue dyukimonana. Teopema Xana — banaxa.

17. AnanuTudeckoe MpeACTaBICHUE JUHEWHBIX OTpaHWYCHHBIX (YHKIIMOHAIOB. Teopema
Pucca.

18. Conpsixennble nmpocTpancTBa. KoHKpeTHas peanuzaiusi CONPSIKEHHBIX MPOCTPAHCTB C
TOYHOCTBIO 10 H30MOphU3MA.

IIpuMepbl OLEHOYHBIX CPEICTB I MIPOMEKYTOYHOM aTTeCTAllUM:

Buner Ne A.
1. Uccnenosars npoctpanctso (X, 0) Ha monmHOTy, ecnm

X =R, p(x,y)=|arctg(x-y)|.

2 2
X X X
2. Uccnenosarts npocrpanctBo 4 = {x = (Xy,X,,X3) € R’ :—12 + —% + —3 =0; |x3<a3}
a4y a3

3
Ha KOMITAKTHOCTH B R~ .

3. Haiitu Bce HemoaBukHbIe TOukU oToOpaxkenus A : Ax(t) = J.x4 (t)dt wwuccnenosats ero na

0
CKUMAEMOCTb B OKPECTHOCTHU Ka)J0W HEMOABUKHOU TOUKH.

4. B npocTpaHCTBE C[O 1] HAWTH XapaKTepUCTHUYECKUE YHUCIIA ﬁ*k 1 coOCTBeHHBIE (PYHKITUN
b

7
@, ypasuenus x(s) — A jzsin (t) cos(s)x(s)ds =0.
0

Pazpaborumku: [I'paxnanneBa Emena IpwseBHa, K.p.-M.H, JOIEHT, JOIEHT Kadeapsl
MaTeMaTHYECKOro aHan3a U 1u(epeHInalbHbIX YpaBHEHHIA;
®dananeeB Muxamn  BanentuHoBwy, na.¢.-m.H, mpodeccop, mpodeccop  Kadeapsl
MaTeMaTHYECKOro aHaIn3a U Hu(pHepeHInalIbHBIX YpaBHEHHH.



