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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Llens mpenomaBaHust UCIMIUIAHBI 3aKTIOYACTCS B TOM, YTOOBI COPMUpPOBATH Yy OymIyImx
CTICIIHATICTOB COBPEMEHHBIC TCOPETHYECKUE H TIPAKTUYECKUE 3HAHMSI B 00J1aCTH (DYyHKIIMOHATLHOTO aHAJIH3A.

2. MecTO AMCUHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHas1 UCIMITIMHA OTHOCHUTCS K 00513aTENIBHOM YacTH 00pa3oBaTeNIbHON IPOrpaMMBL. J{ist ocBOCHUS
JTAHHOW JTCIMILTMHBI CTY/ICHTaM HY)KHBI 3HAHHS W3 KypCOB MaTEeMaTHUECKUH aHaIlN3, JIMHEWHas anre0pa,
AHATTTHYECKAst TeOMETpHsL, T hepeHIMATbHBIC YpaBHEHHS, TEOPHs (DYHKITHI KOMITIEKCHOTO IIEPEMEHHOTO.
[MonmyyeHHble B Kypce 3HAHWS M YMEHHS OyIyT HEOOXOIMMBI IPH HM3yYCHHH KYpPCOB MaTE€MaTHUYECKHX
JIMCLMILIAH, UCCICAYIONMX T¢ MM MHBIC MaTeMaTUYECKHE CTPYKTYpBI, IPU HAMCAHUM KYPCOBBIX U
JTJIOMHBIX paboT. boree Toro, pa3BuTre TaKuX JUCIMIDIMH Kak T PepeHIaTbHbIC YPaBHEHHS, TEOPUS
YIpaBJICHHs, METOABI BBIYUCICHUSI W JIPYTHE, BpsA U ObUIO OBl YCHEIIHBIM, €cli Obl NPH 3TOM HE
UCTIONB30BAICS  (DYHKIMOHABHBIA aHaym3. [lo3ToMy (DyHKIMOHAIBHBIA aHAIM3 CTal HEOOXOIMMBIM
AJIEMEHTOM CEPBhE3HOT0 MaTeMaTn4eCKOro 00pa30BaHMUS.

3. Ilnanupyemble pe3yjbTaTbl 00y4eHHs MO AMCHHUILVINHE, COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH
pe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHOM POrpaMMbI

[Ipouiecc u3ydeHUs: MUCIUIUIMHBI HAMpaBlieH Ha (OPMHUPOBAHUE CIEAYIONINX 3JIEMEHTOB
komneteHuit B coorserctBrn ¢ ®I'OC BO, OIT BO u npuobpereHus ciaeayonux 3HaHui, yMeHUH,
HABBIKOB U (MJIM) OMbITA JIEATEIbHOCTH:

dopmupyemas Nuaukarop nocTuskeHust Mepeyens
KOMIIeTeH LU KOMIEeTeHLHH
IJIAHUPYEMBIX Pe3yJbTATOB 00y4eHusI
(xoa u popMyanpoBKa) (koa u opMyaHpoOBKa)
Oo6menpodgeccuoHaIbHbIE KOMIIETEHIIUN
OIIK-1 N-OIIK-1.1 3HaTh:
Crnioco0OeH mpuMeHsITh OO6nanaeT OCHOBHBIMH OCHOBHBIE TEOPEMBI TEOPUH JTMHEHHBIX
(dyHIaMeHTaIbHbIC (byHIaMeHTaIbHBIMU HETPEPHIBHBIX ONEPATOPOB, TPUHITHIT
3HaHUsI, TIOJTy4YCHHbIE B 3HaHUSIMU B 00J1aCTH C)KUMAIOIINX 0TOOPaXEHUH U APYTHE TEOPEMBI
00J1aCTH MaTeMaTHYECKUX | MAaTEMAaTHKU U €€ 0 CyILIECTBOBAHUH PEILECHUN Pa3IHYHbIX
1 (M) eCTECTBEHHBIX MPUWIOKEHUHN, UMEET KJIACCOB YPAaBHEHHH.
HaYK, ¥ UCTIOJIb30BaTh UX | MPEICTaBICHUS O Ymers:
B IPO(eCCHOHAITBHON cnennpuke ux pemaTts 3a1aui QyHKIMOHATBHOTO aHAIN3a,
JeSITeNbHOCTH WCTIOJIb30BaHMS B JIOKa3bIBaTh yTBEPKACHUS (DYHKIMOHAIBHOTO
npodeccCHOHANBEHON aHanm3a.
JeSITebHOCTH Baaners:
annaparoM (YHKIHOHAIBHOTO aHaJIN3a
N-OIK-1.2 3HaTh!
Ymeer kBanmupUIUPOBaHHO | (GOPMYIHPOBKH U JIOKA3aTENbCTBA
ompeneNaTs 00J1acTh YTBEP)KICHUH, METOABI UX JOKA3aTEJIbCTRA.
(byHIaMeHTaIbHBIX YMmeTs:
3HAHWH, OTHOCSIIUXCS K MPUMEHSTh TIOJTyUYeHHbBIC HABBIKU B IPYTUX
MOCTaBJIEHHOH 3a/1aue 001acTsIX MaTeMaTn4ecKoro 3HaHUA U
JUCLUIUIMHAX €CTECTBEHHOHAYYHOTO
COJIepKaHusl, IPUMEHSTh METO/IbI
(YHKIMOHAILHOTO aHaJIM3a B TIpoliecce
HCCIJIEJOBAHUM.
Bnaapers:




METOJIaMU PUMCHEHUS anmapaTa
(yHKITMOHAIBHOTO aHaIN3a [T pEIIeHUs
3ajad.

H-OIIK-1.3

NmeeT HaBBIKK
aHAJTUTHICCKOH PaboTHI,
CBSI3aHHOH C MPUMECHECHUEM
(yHIaMEHTATBHBIX 3HAHUN
Ha TIPaKTHKE

3HaTh!

(bopMyIHpPOBKHU U JOKA3aTENbCTBA
YTBEP)KICHUH, METOBI UX JOKA3aTEJIbCTBA.
Ymern:

CTaBHUTH 33/1a4H, TIOJIB3YSCH S3BIKOM
(YHKLIMOHAJIBHOTO aHAJIN3a, aJalTallpoBaTh
MeTOIB! (PYHKIIMOHATHHOTO aHAJIH3A [T
WCCIIENIOBAHHS CJIOXKHBIX CHCTEM;

Baagers:

HaBBIKAMU NPAKTUYECKOTO UCIIONb30BaHUS
METO/IOB, U3YUEHHBIX B Kypce

4. O0beM, CTPYKTYPA U co/iepKaHue THCHUTITHHBI

OO61as TpyA0eMKOCTh TUCHHUIUIHHBI COCTaBsieT 3 3a4eTHhIX equHuil, 108 akaza. gacos.

Buapl yueOHbIX 3aHATHIA,
BKJIIOYAsI CAMOCTOSITEIbHYIO
paboTy CTY1eHTOB,
U UX TPY/10€MKOCTh ®opMeI TeKy1Lero
(B AKAIeMHYECKUX Yacax) KOHTPOJISI yCIIeBAEMOCTH
Tembl (pa3aenbl) o
= KonrakTHas padoTta .
Ne AMCUMILJIMHBI, 3 dopMa NPOMeKYTOYHOM
n/n HX coJep:KaHue = ° 0 < | B S aTTecTaluu
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BBoanas nexmms. 5 1 1
1 Mertpuueckue
npocTtpaHcTBa. [Ipumepsl
METPUYECKUX MPOCTPAHCTB.
5 [omHpIe MeTpudecKue 5 1 1 1 3  |KontponsHas padora Ne 1
IPOCTPAHCTBA
[puHIMIT CKUMAKOIITAX 5 1 1 3
3 |oTOOpakeHHH U ero
PUMEHEHHE.
4 KomnakTHbie MeTprieckre 5 1 1 3
MPOCTPAHCTBA.
5 HopmupoBanHbie 5 2 | 2 3
POCTPAHCTBA.
JIuneiiHble HENPEPHIBHBIE 5 1 1 3  |KontponwHas pabora Ne 2
6 |QyHKIIMOHAJBI U UX
CBONCTBa
Teopema Xana-banaxa o 5 1 1 1 3 |KontponwHas pabora Ne 3
7  |IpOAOKEHUUH JIMHEHHOTO
(byHKIMOHAIA
8 |ConpsbkeHHOE MPOCTPaHCTBO | 5 2 2 3 |KontposbHas padora Ne 4
9 JIuneiiHbple HENPEpPHIBHBIE 5 1 1 3
OIepaTopsl




10 KomnakTtHsie onepaTtopsl 1 5 1 1 1 3  |KoutponwHas pabora Ne 5
UX CBOMCTBa
11 |I'ms6epToBBI IPOCTpaHCTBA | 5 1 1 3 |KontponbHas pabora Ne 6
12 JluneiiHble UHTETpaIbHBIE 5 1 1 1 3
ypaBHEHHS
13 | O60o01IeHHbIC QYHKITHH 5 2 2 3 |KontponbHas pabora Ne 7
2 105 ]| 33,5 |[9k3amen
HUTOI'O 16 | 16 6 [ 05] 695

Couepmaﬂne pa3ae/;ioB ITMCHUIIJIMHBI:

Pa3nea 1. BBognas jexknusi. MeTpudeckue NpocTpaHCcTBAa.

IIpenmer u Meron AucCHMIIIMHBL «DYHKIMOHAJIBHBIM aHanu3». KpaTkue ucTopudeckue
cegeHus. CBsi3p C JIpyrMMHM MaTeMaTHMUECKUMHU JAMCUUILIMHaMH. OnpenenaeHuss U IpUMepbl
METPUYECKUX IPOCTPAaHCTB. CXOAMMOCTD, OTKPBITHIE U 3aMKHYTHIE MHOKECTBA. BCrony MoTHBIE U
HUT'JI€ HE IJIOTHBIE MHOXECTBA.

Pa3znea 2. [losiHble MeTpUUYeCKHe MPOCTPAHCTBA.

OmnpeneneHus W OpUMEPbl MOJHBIX METPUYECKHX IPOCTpaHCTB. Teopema O BIIOKEHHBIX
mapax. Teopema bapa. [TonomHeHne NpoCcTpaHCTB.

Paznes 3. IlpyHOmMn c;kuMawIMX 0TOOpaskeHNid U ero NpuMeHeHusl.

[Ipunmun  cxumaronmx — otoOpaxeHuil. I[lpuMeHenume mnpuHLMDA JUIs  peLIEHUs
anreOpanyecKnx, HHTETPAIbHBIX H JU(QepeHInanbHbIX ypaBHeHHA. O000UIeHne TpUHIHIA
C)KMMAIOIINX OTOOpaKEeHUH.

Pa3nea 4. KomnakTHble MeTprUyecKkHe IPOCTPAHCTBA.

ITonsarue komnakTHOCTH. Kpurepuit komnaktHocTH Xaycaopda. Kpurepun KoMnakTHOCTH B
pPa3IMYHBIX METPUYECKHUX IpocTpaHcTBax (Teopema Apuena-Ackonu). KommnaktHocts B
IPOCTpaHCTBE MocieloBaTenbHOCTEN U B pocTpaHcTBe JleOera. KoMnakTHOCTE B KOHEYHOMEPHOM
npoctpanctee. O6001eHne Teopembl Beliepirpacca.

Paznen 5. HopmupoBaHHbIe IPOCTPAHCTBA.

Omnpenenenne W NpUMEPbl HOPMHUPOBAHHBIX MPOCTPAHCTB. baHaxoBbl mpocTpaHcTBa. CBS3b
METPUUYECKUX U HOPMUPOBAHHBIX IPOCTPAHCTB.

Pa3nes 6. JInuneiinble (PyHKIHOHAJIBI.

Omnpenenenre M TNpUMEpbl HENPEPBIBHBIX JIMHEHHBIX (YHKIHMOHAJOB. [ 'eoMeTpuyeckuit
CMbICH TMHEWHoro pyHkunoHana. Hopma pyHkunonana u npumepsl ee Berunciaenus. Teopema XaHa-
banaxa o npogomkenun nuHelHoro GyHkiponana. Ee cneactBus. @yHkiroHan MUHKOBCKOTO U €T0
cBoiicTBa. OTAeneHne BBIMTYKIBIX MHOXKECTB. OOLIuMi BU TMHEWHBIX (YHKIMOHATIOB B HEKOTOPHIX
6aHaxoBbIX MpocTpaHcTBax. Hopma nuHeiHoro ¢pyHKImoHana.

Pazgen 7. Teopema Xana-banaxa.

Teopema Xana-banaxa o mnpogomkeHun JuHEHHoro @yHkiuoHana. Ee crienctsus.
@yHK1MoHaT MUHKOBCKOTO U €ro cBoiicTBa. OT/eIeHNE BBITYKIIBIX MHOXKECTB.

Pazgen 8. ConpsiskeHHbIE IPOCTPAHCTBA.

Omnpenenenus M NpUMEPHl COMPSKEHHBIX IpocTpaHcTB. [lonmHoTta. BTopoe compsikeHHOE
npoctpaHcTBO. PednexcuBHble npocTpancTBa. OO BU TMHEHHBIX (DYHKIIMOHAIOB B HEKOTOPBIX
0aHaxOBBIX MPOCTPAHCTBAX.

Pasnen 9. JIuneiinbie onepaTopbl.

Omnpenenenus u mnpumepbl. HempepsiBHOCT, M orpaHumdeHHocTb. Hopma omeparopa.
Conpsoxennblii  oneparop. OOpatHblii onepatop (Teopema banaxa 06 oOpatHOM omepatope).
[TpuHuun paBHOMEpHOU orpaHndeHHOCTH. CriekTp oneparopa. Pe3onbBeHTa.

Pa3nea 10. KomnakTHble onepaTopsl

Onpenenenus U MpUMEpPbl KOMIIAKTHBIX OINEpaTopoB. ENWHUYHBINA omepaTop Kak Mpumep
HEKOMIIAKTHOTO oreparopa. OCHOBHBIE CBOMCTBA KOMIIAKTHBIX OomepaTopoB. CIEKTP KOMIIAKTHOTIO
omneparopa.

Paszpen 11. 'mnb0epToBBI IPpOCTPAHCTBA.



CkanmspHoe  mpousBenenue. HepaBenctBo  Komm-Bynskockoro.  CemapabenbHbie
rub0epTOBBI MpocTpancTBa. CyliecTBOBaHUE OPTOTOHAJIBHOIO Oaszuca. OpTOroHaIbHbIE CHUCTEMBI
¢ynkuunii. Pasnoxxenue pynxuuii B psig @ypoe. Cucremsl Xaapa u Pagemaxepa. OpToronanusanusi.
HepasenctBo beccens. 3amkHyTas opToronaibHas cuctema. Teopema Pucca-®umepa. Teopema 06
uzomopduzme. OpToroHagbHOE JAONOJIHEHUE. Pa3nokeHue runb0epToBa MPOCTPAHCTBA B MPSAMYIO
CyMMY HOJIMPOCTPAHCTBA U €ro OPTOTOHAIBHOrO JOMoNHeHusA. OOmui BHUI JIHMHEWHOIO
¢yHkunoHana B TWILOEPTOBOM MpocTpaHcTBEe. CaMOCONPSIKEHHbIE ONEpaTOpbl B T'HIILOEPTOBOM
npoctpanctBe. Crektp spMuToBa omeparopa. Teopema ['mibbepTa 0 KOMHAKTHBIX 3PMHUTOBBIX
onepaTtopax. CrniekrpanbHas TeopeMa. HeorpanuueHHble, caMOCONPSKEHHBIE OIIEPATOPHI.

Pasznes 12. J/InHeiiHble MHTErpajibHbIe YPABHEHMS .

OcHoBHbIE  OmIpeneieHMs. 3aJadud, MNPUBOJAIIME K HHTETPAIbHBIM  YPABHEHMSIM.
Unterpansubie ypaBHeHusi @Dpenronbma. YpaBHEHUST € CHMMETPUYECKUM sIpoM. Teopema
Openronpma. Ciryuail BRIpOXKACHHBIX siiep. YpaBHeHust BombTeppa.

Pa3znea 13. O600menHbIe PYyHKIMH.

Pacmmupenue mnonatus ¢ynkuumit. I[IpoctpancTBo ocHOBHBIX ¢yHKuuil. JleWcTBus Hax
0000meHHbIME QYHKIIUAMH (YMHOXXEHUE Ha Iaakyro (yHkiuio, nuddepeHnupoBanne, 3aMmeHa
nepeMeHHbIX ). [IpocTpaHcTBO 0000MIEHHBIX (hYHKITUH.

5. O6pa3oBaTejibHbIE TEXHOJOTHMH, B TOM YHCJE TEXHOJOTHH YIEKTPOHHOTO OOyYeHHs] W
JAUCTAHIMOHHBbIE 00pa3oBaTe/IbHbIE TEXHOJOIMH, HCIOJb3yeMble NpPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AUCIUIIHHE

B nporecce 00yueHus: UCTIONB3YIOTCS cielyrolue 00pa3oBaTeIbHbIe TEXHOIOTUU:

Broanas jeknus — JaeT nepBoe LEeJI0CTHOE MPEACTABICHUE O AUCLUILINHE U OPUEHTUPYET
CTyJEHTa B CUCTEME WM3y4€HUS NaHHOW IUCUMUIUIMHBL. CTyIEHTBI 3HAKOMATCA C HAa3HAYECHUEM U
3ala4yaMM KypcCa, €ro pojb0o 1 MECTOM B CUCTEME y‘-Ie6HBIX JUCHUIIIIMH U B CUCTEME ITIOATOTOBKHU B
nenoM. Jlaercst kpaTkuil 0030p Kypca, UCTOPHs pa3BUTHs HAyKU U MPAKTHKHU, JOCTHXKEHUS B 9TOH
cq)epe, HMCHA MU3BCCTHBIX YUCHBLIX, U3JIAratOTCs NEPCICKTUBHBIC HAIIPABJIICHHA I/ICCJIGI[OBElHI/Iﬁ. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJIMYECKHE U OpPraHU3allMOHHbIE 0COOEHHOCTH PabOThl B pPaMKax
JTAHHOW TMCLUIUIMHBL, a TAK)KE JaeTCs aHAJIN3 PEKOMEHIyeMON y4eOHO-METOANUECKOM TUTEPaTyphl.

AKafeMHYecKasi JICKIHS ¢ JJeMeHTaMH JeKIuH - 0eceabl — IIOCIENOBATEIBHOE
U3JI0KEHNE MaTepHalla, OCYHIECTBISEMOE INPEUMYIIECTBEHHO B BHJI€ MOHOJIOTA IPENOJaBaTells.
DeMeHTHI JIeKIMU-0ece bl 00ecTIedrBa0T KOHTAKT MpenoaBareis ¢ ayAuTOpUeH, 4TO O3BOJISIET
IMMPUBJICKATb BHUMAHUC CTYJCHTOB K HanboJiee BaKHLIM TEMaM JUCHUIIIIMHBI, aKTUBHO BOBJICKATh UX
B yueOHBII mpolecc, KOHTPOJIMPOBATh TEMIT M3JI0KEHUSI y4eOHOro Marepuana B 3aBUCUMOCTH OT
YPOBHS €r0 BOCIIPUATHA.

IIpakTnyeckoe 3aHsiTHE — 3aHATHE, IOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB U 3aKPCTIJICHHUIO IMMOJTYYCHHBIX HaA JICKIIUU 3HAHWH.

KoHcyabTanum — BHJ yuyeOHBIX 3aHATHUH, SBIAIOUIMKICA OJHOM M3 (OpPM KOHTPOJIS
CaMOCTOSITENbHOM paboThI cTyAeHTOB. Ha KOHCYNIbTalMAX 1O TPOCKOE CTYIEHTOB pacCMaTPUBAIOTCS
HaunOoJiee CI0KHbIE MOMEHTHI IPU OCBOCHUH MaTepHaia JUCIUIUIMHBL, IpenojaBareib OTBeYaeT Ha
BOIPOCHI CTYJI€HTOB, KOTOPbIE BOZHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIbHON PabOTHI.

6. IlepeyeHb JIMUEH3MOHHOTO M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOIr0 IPOrPaAMMHOIO
o0ecrnieyeHusl, MCIOJIB3YeMOI0 INPH OCYLIECTBJIEHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHHUIINHE

B nporiecce ocymiecTBiaeHust 00pa3zoBaTeNIbHOTO MpoIecca Mo AUCHUILUINHE UCIOIb3YIOTCS:
s (GOPMUPOBAHUS MAaTEpUANIOB JJsl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U TPOBEIEHUS
IPOMEXYTOUHON aTTecTaluu, A1 OPMUPOBAHUS METOIUUYECKUX MAaTEPUAIIOB 110 IUCIHUILINHE:



- mporpammel Microsoft Office;
- n3narenbckas cucrema LaTex;
- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpPeMEHHBIX MNPO(PEeCCHOHAJIBHBIX ©0a3 [JaHHBIX M HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOI0 Mpolecca mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B nporuecce ocymecTBieHust 00pa3oBaTebHOTO MPOIecca Mo AUCHUIIIMHE HCIOTb3YIOTCS:
ABroMarusupoBaHHass ~ OubOnmoreuno-unpopmarmonHas  cucrema  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOIi M IOMOJIHUTEIbHON Y4eOHOM JTUTEPATYPHI, pecypcoB HH(POPMAIITHOHHO-
TeJIEKOMMYHMKAIIUOHHOH ceTH «UHTepHeT» (MPM HEOOXOAMMOCTH), PEKOMEHIAYeMbIX JIJIf
OCBOEHHUS TUCHUILINHBI

a) OCHOBHAasl JIUTEpaTypa
1. Konmoropo A. H., ®omun C. B. Dnementsl Teopun QyHKIMA U (QYHKIHOHAIBHOTO
aHanau3a: Yyebnoe rmocooue. - M.: OU3BMATIINT, 2009.
https://www.studentlibrary.ru/ru/doc/ISBN9785922102667-SCNO0000/000.html
2. AntoneBud A. b. 3amaun n ynpaxkueHus 1o QyHKIIMOHAILHOMY aHANIH3Y: y4e0. mocodue
s By30B. / A. b. Autonesuu, I1. H. Kuszes, . B. Pagsino; nog pen. C. I'. Kpeiin; M-Bo
BbICILIETO U cpel. crell. oopasoBanust CCCP - Mu.: Beiuiimas mkoina, 1978. - 205 c.
3. Uponosa U. II. JluneiiHble (QyHKIMOHAIBI U OHEpaTOpbl B Kypce (PYHKIMOHAIBHOTO
aHaJu3a. VYueOHoe nocooue. - SApocnasip, Aply, 2010.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100299.pdf
4. Tpenorun B. A., IlucapeBckuii b. M., CoboneBa T. C. 3agaum u ympakHEHHS II0
(GyHKIMOHATBLHOMY aHANM3Y: YuyeOHoe nocobue ais By30B. - Mocksa: DU3MATIINT, 2005.
https://www.studentlibrary.ru/ru/doc/ISBN5922102710-SCN0000/000.html

0) AONMOJIHUTEIbHAA JIUTEpPaTypa
1. Kupminos A. A., I'Bumnanu A. JI. Teopemsl u 3a1auu GyHKIIMOHATIBLHOTO aHAIN3A!
yueOHoe rmocodue ais By30B. - M.: Hayka, 1979.
2. Kpacnos M. JI. UnTerpanbuble ypaBHeHus: Beenenue B Teoputo: YueGHOE mocodue aiis
BY30B. - M.: Hayka, 1975.
3. Jlrocrepuuk JI.A. Kpatkuii kypc (yHKIMOHAIBHOTO aHalW3a: YueOHOe mocoOue st
By30B. - M.: Beicmas mikomna, 1982. https://reader.lanbook.com/book/210290
4. CanoBunumii B.A. Teopus oneparopoB: yueOHUK AJis By30B. - M.: JIpoda, 2001.
5. JIrocrepuuk JILA., Cobones B.M. Dnementsl ¢yHkiuoHansHoro anamusa - M.: Hayka,
1965.

9. MartepuanbHoO-TeXHU4YecKasi 0a3a, HeoOXoaAUMAsl IS OCYLIeCTBJIEHUSI 00Pa30BATEIHLHOIO
npouecca no AUCHHUILINHE

MartepuanpHO-TeXHUYECKass 0a3za, HeoOXoauMmasi sl OCYIIECTBJICHHS 00pa30BaTEIbLHOTO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTaB CIIEUAIbHBIE TIOMELICHMS:
— y4eOHbIE ayAUTOPHH IS TPOBEICHUS 3aHATUN JIEKIITMOHHOTO THIIA;
— y4eOHbIe ayAUTOPHH JUIsl IPOBEICHUS TPAKTUUECKUX 3aHATUHN (CEMHUHAPOB);
— y4eOHble ayAUTOpPUM JJIs TPOBEACHUS TPYNNOBBIX W  HUHIUBUAYAIbHbBIX
KOHCYJIbTalUH;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.studentlibrary.ru/ru/doc/ISBN9785922102667-SCN0000/000.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20100299.pdf
https://www.studentlibrary.ru/ru/doc/ISBN5922102710-SCN0000/000.html
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— yudeOHbIE ayAUTOPUH sl TPOBEACHHMS TEKYLIET0 KOHTPOIS U MPOMEKYTOUHOU
aTTeCTaINH;
— IIOMCIICHUA AJIA CaMOCTOSITEIIHbHOM pa6OTLI;
— IHIOMCHICHUA IJId XpaHCHUA U HpO(bI/IJIaKTI/ILICCKOFO O6CJIy)KI/IBaHI/ISI TEXHUYCCKUX
CPEICTB O0yUYeHUsl.
[Tomemennss Ast CaMOCTOSITENBHOM PAaOOTHl OOYdYAIOIIMXCS OCHALICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TOAKIIOYEHHS K ceTH «MHTepHeT» M o0ecrmeyeHueM J0CTyna B
JIEKTPOHHYIO NH()OPMAIMOHHO-00Pa30BATEIBHYIO CPEY OpPTraHU3aIIH.

ABTOp:

[Tpodeccop xadenpsl 001 MaTEMATHKH,
JIOKTOP (pu3.-MaT. HAyK . I1. Uponosa



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«DYHKUMOHAJIbHBIN AHAJIU3»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIs IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTalliu CTY/AeHTOB
1O JUCHUIJIMHE

1. TunoBbIe KOHTPOJILHBIE 32JaHUSI HJIU HHbIE MAaTEPUAJIbI,
HCIoJIb3yeMble B Npouecce TeKyuiei arrecranuu

[IpuMepbI BONPOCOB M 33/1a4 HA K3aMeHe.

Ipumep 1.
1. Kputepuii komnaktHocTH Xaycnopda (10CTaTO9HOCTS ).

2. Jloxazats, 4To Lp [a, b] HE MI0JIHOE€ METPUUYECKOE NTPOCTPAHCTBO.
t

3. Byzer i nocnenosarensrocts X, (1) =€",N € N cxomureea s L [-1,1]7

4. byner nmu ,O(X, Y) METPUKOH Ha R , U ecly J1a, To Oy/eT I METPHUECKoe
MIPOCTPAHCTBO TOJIHBIM?

p(X, y) _ ‘e3x . e3y‘.
5. IlpeagkoMnakTHO JTU MHOXKECTBO (DYHKLIUN
x,(t)=e",neN 5 C[0,1] 7

IIpumep 2.
1. O6o6menue Teopemsl Beitepmpacca.

2. Jloka3ark, 4TO Ioo - IOJTHOE METPHUYECKOE MTPOCTPAHCTBO.

3. byner ,O(X, Y) Merpukoii Ha R , 1 ecin 1a, T0 6y/eT m MeTpHUecKoe
MPOCTPAHCTBO TTOJIHBIM?

3 3
p(x,y)=|(2x)" —(2y) ‘
1 111
X = 1+_12+_’_1_10101
4. bynet nu nociea0BaTeIbHOCTh n n'n'n CXOJIUThCS B
n
npocrpascrse L [-1,1]?
5. IIpenkOoMIakTHO JI1 MHOXKECTBO (PyHKLUN
1 1
K=xel X< —=i%na| <S¢ 5 |2
2n n

IIpumep 3.
1. Teopema O BIIO)KEHHBIX IIapaX.

2. Jloxazatsb, 4TO C[a, b] - IOJTHO€ METPUUYECKOE TPOCTPAHCTRO.

3. byner nu ,O(X, Y) METPUKOM Ha R , U €CJIH 112, TO Oy/eT JIn METPHUECKOe
MPOCTPAHCTBO MOJHBIM?



p(x,y) =|arctg x —arctg y|.
2

4. Byner 11 nociaea0BaTeIbHOCTD Xn (t) = |t| + H CXOIUTLCA B C[—l, 2] ?

5. IlpeAKOMIIAKTHO JIU MHOXECTBO (DYHKITHI
X, (t) =cosat, «<[3,4] s C[0,1]7

IIpumep 4.
1. IIpuHIMT CKUMAFOIIMX OTOOPaKCHHI.

2. Jloka3aTp, 4TO €CI1 X - nonsoe METPHUYECKOE IPOCTPAHCTBO, YcX , Y-
3aMKHYTO, TO Y - nonnoe METPHUYECKOE IIPOCTPAHCTBO.

3. byner nu ,O(X, Y) METpPUKON Ha R , U ecly Ja, To Oy/eT JIh METpHUUEcKoe
MPOCTPAHCTBO MOJIHBIM?

p(x,y) =sin’x—sin® y|.

t, -1<t<0
4. byner 1u nocie0BaTeIbHOCTh Xy (t) = l 11 0=t < SxomuTeCs B L,[-11]~>
n )
5. IlpeAKOMIAKTHO JIM MHOXXECTBO (DYHKITHIA
K= XE|21|X2n|Si;|X2n+1|S—2 i
2n (2n+1)

IIpumep 5.

1. JIuneitapie Gpynxponansl. OnpeneneHne U NpuMepsl. | eoMeTpuieckuii CMBICI
JUHEUHBIX (PYHKIIMOHAJIOB.

2. HempepbiBHBIE U OTpaHUYEHHbIE JIMHEHHbIE (pyHKIMOHAIBL. [Ipumepsbl, cBOMCTBA.

3. Hopma nuneitHoro ¢pyHkunoHana. 'eomeTpuyeckuii cMbICI HOpMBI (YHKIIMOHATIA.

4. Teopema Xana-banaxa o mpoJoKEeHUH JTMHEHHOTO (QYHKI[MOHAIA B METPUYECKOM
IIPOCTPAHCTBE.

5. Teopema Xana-banaxa o IpoA0IKEHNUN TUHEHHOTO (YHKIIMOHAIA B HOPMUPOBAHHOM

6. O0muii BUJ IMHEHHOTo (PyHKIIMOHAJIA B IPOCTPAaHCTBE Cla,b].

7. IlpuHIMI CKMMAIOIIET0 OTOOPaKEHHsI U €ro MPUMEHEHHE I HHTErPaIbHOTO YPAaBHEHUS
®penrosbma.
8. O0muit B (PyHKIIMOHAJIOB B IPOCTPAHCTBE OTPAaHUYEHHBIX MOCIEA0BATEIbHOCTEH.

KonTpoJsbHbie padoThl.

Tembl KOHTPOJIBHBIX PaboT:
1) MeTpuYeckue MpOCTpaHCTBa (CBOMCTBA METPHUKH, CXOAWMOCTh B PA3IMYHBIX MPOCTPAHCTBAX,
MIOJTHBIE METPUYECKHE TTPOCTPAHCTBA, cenapadebHbIe TPOCTPAHCTBRA);
2) npuMeHeHHe PUHIINIA CKUMAIOIIUX OTOOpaKEHUH;
3) nuHelHble (QYHKIMOHAITBI (BBIYMCICHHE HOPMBI (DYHKIMOHANA, CXOJUMOCTH (YHKIIHOHAJIOB,
HaXO0’KJICHHE TPOAOIDKEHHS (PYHKIIMOHANA, 00N B (YHKIIMOHAA B PA3JIMUHBIX IPOCTPAHCTBAX);
4) nuHeWHBIE omepaTtopbl  (BBIUMCIEHHE HOPMBI ONEPAaTOPOB, IPOBEPKA  CXOJUMOCTHU
MOCJIEI0BATEIBHOCTH ONIEPATOPOB);
5) criekTp omeparopa;
6) TUITEOEPTOBO MPOCTPAHCTBO;
7) 060061eHHBIC (DYHKITHH.



KonTpoabHnas padora 1

Bapmuanr |.
1. MOXHO JT1 Ha MHOYKECTBE ABAXKIBI HEIIPEPHIBHO U (HEpEeHINPYEMBIX Ha [a, b] byHKINI
NPUHSTH 32 METPUKY BETUUUHY:

pxy) = x@)-y@|+|x@)-y'@[+|x"(@-y"@]?

(n _
2. ByJieT i IocIeI0BaTenbHOCTE X — @%..1,00.) CXOIUTHCS B IPOCTPAHCTBAX
—_——
n

| ,1_,s5

p’ oo !

3. IIpu xakom A orneparop A, JEHCTBYIOIUI B IIPOCTPAHCTBE C[O,l] SIBIIACTCS
CKMMAIOIIUM?

AX(t) = ijtz -sx(s)ds +1

4. Ilyctb ,O(X, y) - METpPHUKa B IIPOCTPAHCTBE X. byner iim MmeTpukoi
2
A (X Y)=p (X Y)2

5. Jlokasats, uro omepatop A |2 — |2 SBIISIETCS] HEMPEPHIBHBIM

AX = (X, %, + X3, 2X, —X%;,0,0...)

Bapuanr 1.
1. MOXHO 1 Ha MHOYKECTBE HETIPEPHIBHO MU (HepeHITUpyEeMbIX Ha [a, b] byHKINi

IIPUHSATH 3a METPUKY BEJINUUHY:

pxy) = max | X'®)-y'®)]?

1 1
n
2. Byner nu nmocnenoBaTebHOCTD X" = (1151---1H 1 0’0---) CXOUTHCA B
IIPOCTPAHCTBAX Ip 1 Ioo 'S 9

Il 1

3. Byner nu onepatop A,neﬁcmy}omnﬁ u3 '2 B '2 cxumaronum?

1
X+
2
4. Ilycte X - MHOKECTBO nuddepeHMpyeMbIX QYHKINN, 3aJaHHBIX Ha [a, b] . byner mn

P (X’ y) = min |Xl(t) o yl(t)| + |X(a) o y(a)| METPUKOM Ha X2

te[a,b]

AX =

N, Wk
Wl N

-1 _
5. CXxoauTcst I MOCIIEI0OBATEIbHOCTh x™ = (e s © n,O,O,---) B IIPOCTPAHCTBE I1?

Bapuanr I11.



1. MOXHO JIM Ha MHOYKECTBE ﬂeﬁCTBHTeHLHLIX YHUCCJI BBECTU MCTPUKY C ITOMOIIBIO
bopMyIIBI:
w2 2
p(X,y) =[x —y* |

n 2n
t t
2. EyI[eT JIN IIOCJICI0OBATCIIBHOCTD Xn (t) = (_ - E CXOOUTHCA B ITPOCTPAHCTBE

C[o,1]

2 2
3. Byner nu oneparop A , IGUCTBYIOIIHI U3 |2 B '2 CXKHUMarOIMM?
1 1
4 8 1
AX = 4 8 X+
1 1 1
8 8

4. Tlycts P(X, Y) - merpuxa & npoctpanctse X . Byzet 11 METpUKO#
2
A% y)=p (X, y)?
5. Byner i nocaenosarensrocts X, (1) =t" +1+1 cxomurses B npocrpancrse C[0,1]?

Bapuanr V.
1. MOXHO JIM Ha MHOYKECTBE YHOPAAOUYCHHBIX I'PYIIIT U3 HeﬁCTBHTCHBHBIX YHUCCJI BBECTU

METPUKY C TIOMOIIBIO POPMYJIBI:
1

MKW=ZM—MF

sinnt
2. Byner nu nocnenoBaTeNbHOCTh Xn (t) = n CXOJIUTHCS B MIPOCTPAHCTBE C[O, 1] ?

3. Byzer nu oToOpaxeHue A , ICUCTBYIOIIIEE HA C[O,l] B C[O, 1] COKUMAIOLIM?
AX(t) = %t (@)

4. Byrer . P(X,Y) =[x(a) + y(@) — x(b) — y(b)| + [ngb]lx(t) - y()]-

METPHUKOM Ha MHOXKECTBE TU(PepeHIMPYEMBIX PYHKIUI?

t",0<t<1
5. CXOIUTCS JIM MOCJIEN0BATENBHOCTE Xy (t) = 2,t=0 MIPOCTPAHCTBE L2 [0,1] ?
t,-1<t<O0

KonTtpouabHas padora 2.

Bapuanr |.

1. HaiiTi HEOABIKHYIO TOYKY OTOOpaskeHUs A : C[O,l] —> C[Q 1]

10



1 t? t
Ax(t) ==|x(r)dr ——+—=+1
() 2! ()dr =+

2. Yka3aTh 0CJIEI0BAaTENbHOCTb, KOTOpPAsk CXOAUTCS K KOPHIO YpaBHEHUS F (X) =0 , 1
BBISICHUTb, CKOJIBKO HY)KHO CZI€JIaTh UTE€PALUii, YTOOBI IOJYyYUTh NPUOIIMKEHHOE 3HAYEHHE C
TOYHOCTBIO 0 & = 0.01

F(X)=x>+Xx+1,

3. Haiitu MeTo/10M NOCJIE€10BATENbHBIX PUOIMKEHUN PELLIEHUE UHTETPAJIbHOTO YPaBHEHUS

¢ Tou”octsio g0 0.01:

11
f(X)==|x-s2f(s)ds +1
(X) 3£ (s)

Bapmuanr 1.
1. HaiiTi HenoJBM>KHYIO TOUKY OTOOpaXKeHUs A : C[O,l] —> C[O,l]

1 t?
Ax(t):a([x(r)dr—3+4

2. YKa3aTh MOC/IE0BATENLHOCTh, KOTOPAs CXOAUTCS K KOPHIO ypaBHEHHs (X) =0,u
BBISICHUTb, CKOJIBKO HY>KHO C/I€JIaTh UTEPALUii, YTOOBI OJYyYUTh NPUOIIMKEHHOE 3HAUCHHE C
TOYHOCTBIO 10 & = 0.01

F(X) =2x+s-nx—1.

3. HaiiTin MeTo0M mOCIEIOBATENBHBIX PUOIMKEHUH pellIeHIe HHTETPATbHOTO YPaBHEHUS

¢ ToyHocThio 10 0.01:

f(x)= %jcos;:(x— s)f(s)ds+1

Bapuanr I11.

1. Haiitu Henomsmxayto touxy oroopaxenns A C[0,1] — C[0,1]
1 t
AX(t) :EIx(r)dr—tZ +3t+2
0

2. YKa3aTh MOCIIEI0BATENLHOCTh, KOTOPAs CXOAUTCS K KOPHIO ypaBHEHHs (X)=0,u
BBISICHUTb, CKOJIBKO HY)KHO C/I€JIaTh UTEPALUii, YTOOBI OJYyYUTh NPUOIMKEHHOE 3HAUCHHE C
TOYHOCTBIO 10 & = 0.01

F(x)=x®+2x+1.

3. Haiitu MeTo10M nocie10BaTeNbHBIX MPUOIMKEHUN pellieHue UHTErPaJIbHOTO YPaBHEHUS

¢ TouHocThio 10 0.01:

f(X) = %Jl.[xz +(s—D?]f(s)ds + X2

Bapuanr V.
1. HaiiTi HEOABIKHYIO TOYKY OTOOpaskeHUs A: C[O,l] —> C[O,l]

11



Ax(t)=%jx(r)dr+t2 _g

2. VKa3aTh [0C/IEI0BATEILHOCTh, KOTOPAsk CXOAUTCA K KOPHIO ypaBHeHHs (X) =0,u
BBISICHUTD, CKOJIBKO HY)KHO C/I€JIaTh UTEPALHii, YTOOBI OTYyYUTh NPUOIMKEHHOE 3HAYCHHE C

TOYHOCTBIO 10 & = 0.01
5
F(x) =-2x> —x+3.
3. Haiitu MeTO0M IMOCIIEI0BATEIbHBIX MPUOIMKEHUH PellIeHne HHTErPATbHOTO YPaBHEHUS
¢ ToyHocThio 110 0.01:

f (X) :%j'(x—s+1)2 f(s)ds+x° —x

KonTtposabnas padora 3.

Bapmuanr |.
1. Bb4ucanTh, Moyb3ysAch TOJIBKO ONpeAesieHueM, HopMy GyHKIIMOHA0B. Jloka3aTh X
JIMHEHHOCTb.

o f:Clab] >R [ab]=[-12]
[t _X(0)+x(d)
f(x) = jl t-x(t)dt S

6) f:l, >R
f(X) =X, —2X, +3X;.
B) f . CO —> R (CO - OTO IMPOCTPAHCTBO HOCHC,I(OB&TGJ'IBHOCTG?I, CXOAINXCA K HYJIHO,

[Xle, = max|x]».

fO)=>2""%,.
k=1

2. [lonb3ysck Teopemoii Pucca 00 oOuiem Buae GyHKIMOHAIA, BBIYUCIUTH HOPMY

¢dyHKIMOHAMa U3 1. 1a ¥ peACcTaBUTh 3TOT (YHKIIMOHAT B BUJIe MHTerpana CTuibTeca.
1

3. Haiin (X Ker £,C[-L11), e X (=]t u () =[x®dt
-1
Haiitu MHOTOWJIEH HaTydIIero NpuoIMKEeHNs, €CIIH OH CYLLIECTBYET.
4. [locTpouTth NpooKeHNE (PYHKIIMOHANIA fo . Lo — R nasee MIPOCTPAHCTBO Lc

COXPAaHCHUEM HOPMbI

o L=11, :{XGI§ X =3%, },p=120,

fo (%) = X
o L=1,L={xel}ix +X+x=0},p=120,
fo(X) =X, +X,.

5. Bynyt au QyHKIMOHAIbBI fO u f YAOBJIETBOPSATH YCIOBUSAM TeopeMbl XaHa-banaxa?

12



f:L, >R, L0={XEI§:X1+2x2=O},
f,(X)=x-X%. f:I2->R, f(x)=-3%,.
Bapmuanr 1.

1. BeruuciauTh, MOJB3ysACh TOJIBKO OMpeeIcHueM, HopMy GyYHKIIMOHAIOB. /[oka3aTh ux
JIMHEUHOCTD.

a) f:Cla,b] >R [a,b]=[-12]
f(x):it-x(t)dt—w

6) f:1, >R
f(X) =X, —2X, +3X;,.
B) f . CO —> R (CO - OTO IMPOCTPAHCTBO HOCHC,I(OB&TGJ'IBHOCTG?I, CXOAINXCA K HYJIHO,

[, = mex|x]).

f(x)=>2""%,.
k=1

2. [Tonw3ysce Teopemoii Pucca 06 obmiem Bue GyHKIMOHAA, BRIYACIATE HOPMY
¢dyHKLIMOHAaMa U3 1. 1a ¥ npeAcTaBuTh 3TOT (QYHKIMOHAT B BUJe MHTerpana CTuibTeca.

3. Haiin p(XKer £,1,) e X' =(1-12,0,...) n f(X)=2% +3%, .
Hayitu MmHOTOWIEH HaHJ’Iy‘IH_IeFO HpI/I6J'II/I)KeHI/I$I, €CJIN OH CYIJ_[CCTByeT.

4. ITocTpouTh MpoAOIDKEHHE (QYyHKIIMOHATIA fo . Lo — R nasee MIPOCTPAHCTBO Lc

COXPAaHCHUCM HOPMbI

aL=121 ={XEIﬁ X =—2%, },p=120

fo (X) = 3x,.
6 L=1,L, ={XEI§ X =X =X =0 },p=1200
fo(X) =X —2X,.

5. Bynyt nu GyHKIIMOHAIBI fO u f yIIOBJIETBOPSATH YCIOBUSIM TeopeMbl XaHa-banaxa?
2.

f,pL>R. L ={Xe|1 1 X —3X%, =0 }

fo()=x. f:1Z>R f(X)=x.

KonTtpouabHnas padora 4.

Bapuanr |
1. Berunciuts Hopmy omepatopa B C[0,1]

AX(t) = j‘et‘s X(s)ds

13



2. BeruncnuTh HOpMY onepaTopa B |2 :
A(X, Xy, o) = (0, X, Xy .00,

3. X - 6anaxoso IIPOCTPAHCTBO; A - nuneitnprit OTPaHUYECHHBIN OIIEpPaTop, NEUCTBYIOIIMMI

] wopwort X[, =[[Ax] -

n3 X B X . Eyz[eT JIM BECIIMYHUHa HX

4. Tycts ©,€,,... - Gasuc B Iz . Onpenenum oneparop A'] bopmyoi

Ae, = e,k=n
“ 10k=n’

Haiiti HOpMBI Aﬁ U BBISICHUTD, €CTh JIU CXOJAUMOCTH (paBHOMEpHAsl U MOTOYEeUHas1) K HYJI0?

Bapmuanr 1.
1. Berunciuts Hopmy oneparopa B C[0,1]

AX(t) = j't”smx(s)ds

2. Beiuncauth HOpMY oneparopa B |2 :
A(X, %X,,...) =(0,X%,,0,%,,0, X, ...).

3. X - Ganaxoso IIPOCTPAHCTBO; A - muneituprit OTPaHUYECHHBIN ONIEPaTop, NEUCTBYIOIIHM

x| +[Ax]-

nu3 X B X . Ey,I[CT JIM B 3TOH HOpMEC X 0aHaXOBBIM IIpOCTPaHCTBOM HXHZ

4. Tycts ©,€,,... - Gasuc B Iz . Onpenenum oneparop A'] bopmyoi

Ae - e k=1
“lok=21

Haiitu HOPMBI A] " BBIAICHUTB, €CTh JIU CXOAUMOCTD (paBHOMepHa}I n HOTO‘IG‘IHaﬂ) K HyJHOr)

KonTtpouabHnas padora S.

Bapmuanr |.

1. Umeet nn onepaTtop Al 2 Az OrpaHUYEHHBIN 00paTHBIN

AX: ﬁlx_zl"'lﬁi"'
2 2 2" '

2. Haiitu ciekTp oneparopa A: C[O, 1] —> C[O, 1]
AX(t) = x(0) + tzx(%).
1

.12 2
3. Mosker 1 uncno A = = MIPUHAJJIEKATh CIIEKTPY Oleparopa A |1 — Il

2
AX = (2%, % + X, ).

14



4. TIokasaTh, 9TO eclid A SIBISIETCS PEry/SIPHOI TOYKOM IS Oeparopa A, 10 A Gymer

pEryJspHO TOUKON U JJIs orieparopa A+B , T1Ie ” B” JIOCTaTOYHO MaJa.

Bapuanr 1.

1. Umeet niu onepaTtop Al o A2 OrpaHUYEHHBIA 00paTHBIN

X X,
AX = xlz—gn—z

2. Haitru cnextp oneparopa A C[0,1] — C[0,1]
AX(t) = x % +tx(0).

.12 2
3. Moxer s uncno A =3 MpUHAJIEKaTh CIIEKTPY oleparopa A |2 — |2
AX = (3%, 4% + X, ).
4. IToka3zatb, 4TO €CIIU A sBisercs PEryJIsipHON TOYKOMH 1JIs oneparopa A , TO A Oyzner

PETYJISIPHOM TOYKOM M JJIsl OIleparopa A+B , T1Ie || B” JIOCTaTOYHO MaJIa.

KonTtpouabHnas padora 6.

Bapmuanr |.
2
1. TIpuMeHHTH Mpoliecc OPTOrOHANN3AIMH K TTocenoBaTenbHocTH 1, X, X© B rHnbOepToBOM

npoctpanctee L,[—11].

2. Haiiti xo3(hpurmenTs! pasioxenus no oasucy €, = e g L,[0,1] ana dpysxuun

2
f(x) =™
3. Haittu B L,[0,1] oproronansnoe nononnenue k MHOKECTBY MHOTOUIIEHOB.

4. Jloka3atb, 4T0 M BCIOZIYy IUNIOTHO B H <> eciu He CylecTByeT 3JeMeHTa Z # 0
TaKoro, 4To Z mepneHAuKYIsIpHO M .

Bapuanr I1.

2
1. HpI/IMeHI/ITL mponecc opToroHajan3anru K nNoCjaea0BaTCIIbHOCTU 1, X, X" B BeCOBOM

L | 117, —2
THILOEPTOBOM MPOCTPAHCTBE L, L], M

2. Haiiti ko3(hpuImenTsI pasioxkenus no oasucy €, = e g L,[0,1] ana dpysxuum

f(xX) =sgn(2x-1).
3. Haiitu B LZ [0,1] OpPTOrOHAJIBHOC JOMOJHCHUC K MHOXKXCCTBY MHOT'OYJICHOB C HYJICBBIM

CBOOOIHBIM YWICHOM.
4. Jloxazatsb, uro eciiu X, = X, Y, = Y, 10 (Xn, yn) - (X,Y).

KonTtpoabHas padora 7.
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Bapmuanr |.

1. Haifti 060011eHHYI0 TPOU3BOAHYIO OT (DYHKITHH f (X) .

X—n, nSXSn+1
f(x) = 2 n-012..
1
n+1-x, n+§<x<n+1

. 1 sinnx
2. loka3zaThb, uTo mpu N —> 00 mocienoBaTeaIbHOCTh (QYHKINN fn x)==

n

CXOJHUTCA B

npoctpanctee K x pynxiuu O(X) .
3. B knacce 00001meHHbIX QYHKIIUN pemuTh 1uddepeHIinanbHoe ypaBHEHNE

y'=o(x—a).
4. Haittu npeo6paszosanue ®ypbe 0606menHoi pynxmuu  (X) =sgn x.

Bapuanr 1.

1. HaiitTu 0600111€HHYIO TPOU3BOAHYIO OT (DYHKIIUU f (X) .

yoxi = x*, x>0
’ 0, x<0'

2. Jloka3aTh, 4TO MMOCIICIOBATEILHOCTD (DYHKITHI fn (X) = COS NX kak 1mocyiegoBaTeIbHOCTD

-1<1=<0.

06001eHHBIX (YHKIMI CXOMUTCA K Hymo B mpoctpanctee K .
3. B knacce 0600mmenHbIx GpyHKuui pemuts auddepeHuaibHoe ypaBHeHHE

y'=0(X)+o(x-1).

4. Haittu npeoGpasoBanne Oypbe 0606mennoit pynxmun f (X) = X

Bapuanr 111 .

1. Haittu npoussoanyto no ®pente ot pynximonana F(X) = ||X||2 B TMJILOEPTOBOM
npocrpanctee L,[0,1].

2. CymecTByer Ju npousBoaHas 1o I'ato ot pynxmuonana F(X) = ||X|| B [IPOCTPAHCTBE
C[0,1]?

3. UccnenoBath Ha SKCTpeMyM (G yHKIIMOHAT
2

1(y) = I(xzy'2+12y2 Jx
1

y@ =1 y(2)=8.
4. Haiitn kpuByto, npoxosiyio gepes Toukn A(—10) u B(L,0), umeromyro wmny 70 u

TaKylo, 4To0bI IIOIIA/b, 3aKTIOUEHHas MEXTy KpuBol u otpeskoM ocu OX , Gbl1a HanGOIBIIEN.
Bapuanr IV.

1. CymectByeT 11 npou3BoaHas o ®peme ot Gpynximonana F(X) = ||X|| B IMPOCTPAHCTBE
C[0,1]°

2. CymecTByeT 1u npousBoaHas 1o I'ato ot pynxmuonana F(X) = ||X|| B TOUKE X =0 B
npoctpanctee L,[0,1]?

3. Haiitu sxkcTpeMyM (pyHKIIMOHANI
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I(y,z) = j(xy'2+ 2%+ xy'z')dx ,
rre Y(2) =In3, y(3)=1In3, 2(22):In 2, 2(3)=0.

4. Onpenenuth GopMy, KOTOPYIO IPUHUMAET B IOJIC TSKECTH a0COTIOTHO THOKAsi HUTh

JUIMHOM I , HOABEIICHHAs 3a 00a KOHIIA.

NuauBuayanbHbIe 3a1aHUS.

TeMbl HHIUBUYAJIBHBIX 3aJaHUMN:

I)Tonosiornueckue NpoCcTpaHCTBa.

2) DKBUBAJIEHTHOCTh MHOXeECTB. [IoHATHE MOIITHOCTH.

4) Tpuronomerpuueckue psasl. [IpeodpazoBanne Oypoe.

5) IlonosnHeHne METPUYECKOTO MPOCTPAHCTBA.

6) ®yHkunoHan MUHKOBCKOIO ¥ €r0 CBOMCTBA.

7) Nnrterpanbubie ypaBHeHus: ®@penronsma. AnbTepHatrBa Openroibma.

8) AHanmuTHYeCKHE CBONCTBA PE30IbBEHTHI.

9) 3apaua llItypma-JInyBuis Kak mpuMep UCIOIB30BaHuUs TeopeMbl Opearonbpma.
10) MoHOTOHHBIE OCTEAOBATEIILHOCTH OnIepaTopoB. DyHKIMH OT Omeparopa.
11) CnextpanpsHas Teopema. [IprMepbl HeOrpaHMYEHHBIX CAMOCOIPSKEHHBIX ONEPaTOPOB.
12) IuddepenuupoBanne B TMHEWHBIX MPOCTPAHCTBAX.

2. Cnucox BONPOCOB M (MJ1H) 3a1aHMii /1 MPOBeeHHs IPOMEKYTOYHOH aTTecTaAlul

Bonpocs! k 3x3aMeny

1. Merpuueckue npoctpancTBa. OnpeeneHus U NpuMepsl (C J0Ka3aTeIbCTBOM).

2. Tlonmnble MeTpuueckue npoctpaHcTsa. OnpenenaeHue, NpUMephl.

3. Kpwurepuii moiHOTH METPUYECKHUX MPOCTPAHCTB.

4. TlomonHeHUe METPUYECKUX MPOCTPAHCTB.

5. [punHiun cxumaronx oToopaxeHuil u ero 0000LIeHHE.

6. IlpuMeHeHHMe NpPUHIMNA CKUMAIOMIUX OTOOPAKEHUH JUId pELIeHUs CHCTEM JIMHEHHBIX
YpaBHEHUM.

7. TlpuMeHeHMe NpPHUHIMMNA CXKHUMAIOUIMX OTOOpaXeHMH i pemieHus aAud@epeHnnanbHbIX
YpaBHEHUM.

8. IlpuMeHeHHEe NPUHIMIA COKUMAIOIIUX OTOOPAaXKEHUH /7Sl peIIeHUs] UHTETPAJIbHBIX YPaBHEHUH.

9. Bcroay mioTHBIC ¥ HUTJIE HE IIOTHBIE MHOXecTBa. Onpenenenus, npumepbl. CenapabenbHble
POCTPaHCTBA.

10. Teopema bapa (0 cTpykType MOJHOTO METPUIECKOTO MTPOCTPAHCTBA). [[puMeHeHne TeopeMEl.

11. KoMnakTHOE METpUYECKOE MHOKECTBO U €T0 IIPOCThIE CBOMCTRA.

12. HempepbiBHBIC (YHKITNY, 3aJaHHBIC HA KOMITakTe (0000IIeHIe TeopeMbl Beiiepirpacca).

13. Kpurepwuii KOMIIaKTHOCTH B KOHEYHOM MTPOCTPAHCTBE.

14. BrioiHe orpann4eHHble MHOKeCTBA. CBSI3b ¢ OrPaHUYEHHBIMU MHOKECTBAMHU.

15. Kpurepuii koMmnakTHocTH Xaycaopda.

Cla,b]
L, [a,b]
|

18. Kpurepwuii KoMIakTHOCTH B P .

19. banaxoBs! poctpancTsa. [Ipumepsl.

20. JIuneiinble QyHKIMOHANBI. [ €OMETpHUYECKUI CMBICTT JTMHEHHOTO (PyHKIHOHATIA.
21. HenpepbIBHBIE U OTPaHUYEHHBIE JIMHEHHBIE (PYHKIIMOHAIBI.

22. Hopma nureliHoro (yHKIHOHaNA. ['eoMeTprudecKnii CMBICT HOPMBI (PyHKITHOHATA.

16. Kpurepwuii KOMITAKTHOCTH B

17. Kpurepuii KOMIIaKTHOCTH B
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23.
24.

25.

26.
27.
28.
29.

30.
31.

32.
33.
34.

35.

36.
37.

38.

39.
40.
41.

42.
43.

44,

45.
46.
47.
48.

49.
50.
51.

52.

53.
54.
55.

56.
57.

58.
59.
60.

OnopHas TMIepIUIOCKOCTb.

Teopema Xana-banaxa o0 TPOJODKEHUHM JIMHEWHOTO (YHKIIMOHAJIA B METPHYECKOM
IIPOCTPAHCTBE.

Teopema Xana-banaxa o0 §OpPOAOIKEHUHM JMHEHMHOrO HEMPEPHIBHOTO (PYHKIMOHANA B
HOPMHPOBAHHOM IPOCTPAHCTBE.

CnenctBus Teopembl XaHa-banaxa.

@yHKIMOHAT MUHKOBCKOIO U €r0 CBOMCTBA.

OtaeneHue BhIMYKIIBIX MHOKECTB.

CormpsikeHHOE TPOCTPaHCTBO. [107HOTA COMPSIKEHHOTO IIPOCTPAHCTBA.
n

OO6mwmit Bua pyHKIMOHANA B ipocTpaHcTBe P . CompsbkeHHOE K MPOCTPAaHCTBY | p n

I
OOuwmit Bua GpyHkiuonana B nmpoctpanctBe P . CompsbkeHHOE K POCTPaHCTBY 1 p.

OOwuii Bux pyHKIIMOHATA B TPOCTPAHCTBE L,[a.b] . ConpskeHHOE K L,[a.b] :
DyHKIUHA OIPaHUYEHHON BapUaluu.
Nurterpan Ctuntheca.

Cla,b]

Teopema Puicca 06 o0miem Bujie THHEHHOTO (PYHKIIMOHAIA B TIPOCTPAHCTBE

ConpspkeHHOE K IPOCTPAHCTBY Cla,b] .

Cnabas M cuipHasg CXOJMMOCTh IIOCIEIOBAaTENbHOCTH (QyHKIMOHANOB. Kpurepuii craboit
CXOAUMOCTHU (PYHKIIMOHAJIOB.

[lpumenenne cmaboii CcXOAMMOCTH (YHKIMOHAJIOB K MNPHUOIMKEHHOMY BBIYHCIICHUIO
WUHTETPAJIOB.

JIuneliHbIE ONIepaTOpBbl, ONPEACIICHUE, IPUMEPBL.

HenpepriBHbBIE 1 OrpaHUYEHHBIE JIMHENHBIE onepaTopsl. IIpocTeiine cBoiicTBa 0nepaTopoB.
Hopwma oneparopa. IIpumepsl BBIYUCIEHUS HOPM OIIEPATOPOB.

Cymma u npousseznieHue onepatopos. [IpoctpancTBo L(X.Y) .

Teopema banaxa-Illtelinrayca ( npuHIMI paBHOMEPHON OTPAaHUUYEHHOCTH ) U €r0 IPUMEHEHHE
K TEOpUU UHTEPIOJUPOBAHUS.

OO6patHbie onepaTopsl. Onpenenenye, IpUMepsl U IpOoCcTeiire CBOMCTBA.

Teopema banaxa 06 oOpaTHOM K omnepaTopy E-A

Teopema banaxa 06 oOpaTHOM orepaTope.

Crnektp onepatopa. CBoiicTBa criekTpa oneparopa. PezonbBeHTa.

KomnaktHeie omnepatopel. OmpeneneHue, npumMepbl. ENUHUYHBINA omepatop Kak IpUMeEp
HEKOMIIAKTHOT'O OIIEpaTopa.

CBolicTBa KOMIAKTHBIX orepatopoB. COOCTBEHHbIE 3HAUEHHS KOMITAKTHBIX OIEpaTOPOB.
ConpspKeHHBIE ONIEPAaTOPBl U X CBOMCTBA.

JIuneliHble omepaTOpHBIE YpPaBHEHHs C KOMIIAKTHBIMM  OIEpAaTOPAMM, YCIOBUS HX
pa3pemmMocCTy 1 anbTepHatuBa Openroabma

I'uns6eproBel npoctpancTBa. HepaBenctBo Komm - byHsikoBckoro. IlpuMeps! ruiibOepTOBBIX
IIPOCTPAHCTB.

ITonHbIE OpTOrOHANBHBIE CUCTEMBI. [IpUMEpPBI OIHBIX OPTOTOHAJIBHBIX CHCTEM.

Teopema 006 OpTOrOHATM3AIHH.

3amMKHYThIe OpTOroHanbHbIe cucteMbl. HepaBencTtBo beccens, paBenctBo [lapceBans. Casa3sp
3aMKHYTBIX U TIOJHBIX CUCTEM.

N3omopdu3m ruiab0epTOBbIX MPOCTPAHCTB

OproroHanbHOe AonoJHEHHE. Pa3noxkeHue ruiibOepTOBa IMPOCTPAHCTBA B MPSIMYI0 CYMMY
OPTOTOHAJIBHBIX MOAIPOCTPAHCTB.

OOt BUJ TMHEHHOro (PYHKIIMOHAIA B THIILOEPTOBOM MPOCTPAHCTBE.

CamocornpsiKeHHbIE ONepaTophl B IMIIbOEpPTOBOM IpocTpancTBe. Teopema ['nnpbepra-IImuara.
NuTerpanbuble ypaBHeHHss PpenroabMa ¢ CHMMETPUYHBIM SIIPOM.
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61. UnarerpansHbie ypaBHeHUsE Opearonbma ¢ BEIPOKICHHBIM SIPOM.
62. O600mIeHHbBIC PYHKITUN U ACHCTBUS HAJl HUMHU.

63. IIpocTpancTBO 000OIIEHHBIX (HYHKIIUH.

64. JIuddepennnanpabie ypaBHEHUS B Kjlacce 0000MIEHHBIX (PYHKITUH.

3. Onucanue npouecayphbl BbICTABJICHUS OLICHKH

B 3aBucumocTu OT ypoBHS C(HOPMHUPOBAHHOCTH KAXKJOW KOMIIETCHLUH 10 OKOHYAHUHU
OCBOCHMS JHUCLUMIUIMHBI B KOHIIE CEMEecTpa CTYACHTY BBICTABIISIETCS OLIEHKAa. Bua oneHku
(«OTIUYHO»,  «XOPOLIO»,  «YJOBJIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  «3aYTCHOM,
«HE3auTeHO») ompezensercs padodeil mporpaMMoil AUCHMILIUHBI B COOTBETCTBUU C Y4EOHBIM
IUIAHOM.

OneHka «OTIMYHOY» BBICTABISIETCS CTYIEHTY, Y KOTOPOTO KayKJasi KOMIETEHIUs (TIOJTHOCTHIO
WIN 9aCTHYHO (hopMupyemas JaHHOM TUCHUIUIMHON) COpMHUPOBaHA Ha BEICOKOM YPOBHE.

OrneHKa «XOpOILI0» BBICTABISIETCA CTYACHTY, Y KOTOPOTO KaXk/1asi KOMIIETEHIIHS (TIOJIHOCThIO
WIN YaCTUYHO (hopMUpyeMasi JTaHHOH AUCHIUILUIMHON ) COOPMHUPOBaHA HE HIDKE, YeM Ha IPOABHHYTOM
YPOBHE.

OneHka «yJI0BJIETBOPUTEIBLHOY» BBICTABIISIETCS CTYJIEHTY, Y KOTOPOTO KaXkJasik KOMIIETEHIUS
(TIOTHOCTBIO WJIM YAaCTUYHO (opMUpyeMasi JaHHOW JUCHMILTUHON) c(hOpMUPOBAaHA HE HUXKE, YEM Ha
IOPOTOBOM YpPOBHE.

OneHka «HEYTOBJIETBOPUTEIHHO» BBICTABISIETCS CTYAEHTY, Yy KOTOPOrOo XOTS OBl OJHA
KOMIIETEHIMsI (TIOJTHOCTBIO HJIM YacTHYHO (opMHUpyeMas JaHHOW JUCHUIUIMHOW) ChOpMHpOBaHA
HUKE, 4YEM Ha IOPOrOBOM YPOBHE.

OneHka «3ayeT» BBICTABISAETCS CTYIEHTY, Y KOTOPOIo Ka)KJIash KOMIIETEHIUS (IIOJHOCTHIO
WIM YacTUYHO opMupyemasi JaHHOW AMCHUILIMHON) chopMHupoBaHa HE HUXKE, YEM Ha IOPOTOBOM
YpOBHE.

OrneHka «He 3a4TE€HO» BBICTABISETCS CTYACHTY, y KOTOPOTO XOTs Obl OJHA KOMIETCHIIHS
(TTOJTHOCTBIO WJTM YaCTUYHO (opMHUpyeMasi TaHHOW TUCHMIUIMHON) cpopMupoBaHa HIDKE, YEM Ha
IIOPOTOBOM YPOBHE.
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IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
«DYHKUMOHAJIbHBIN aHAJIU3»

MeTOIlI/I‘IeCKI/Ie YKa3saHUuA AJIdA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

OcHoBHOI (hopMOIT M3TTOKEHHsI y4eOHOTO Marepuaia Mo AUCHUIUIMHE «DYyHKIIMOHATBHBIN
aHAIM3» SBISAIOTCS JICKIHUH. [[0 OONBIMMHCTBY TEM MPEIyCMOTPECHBI MPAKTUYCCKHE 3aHSATHUS, Ha
KOTOPBIX MPOUCXOAUT 3aKpEIUICHHE JIEKIMOHHOTO MaTepuaia.

JlJis yCIIeNTHOTO OCBOEHUSI JUCHHUIUIMHBI OYCHb BaXKHO PEIICHHE JOCTATOYHO OOJBIIOrO
KOJIMYECTBA 3a/lay, KaKk B ayJUTOPHH, TaK U CAMOCTOSTEIbHO B KadecTBE JOMAIIHMX 3aJaHUU.
[Tpumepsr pemieHus 3agad  pa3OUparoTCs Ha JEKIUAX W MPAKTUYCCKUX 3aHATHSAX, MPHU
HEOOXOUMOCTH MO HauboJiee TPYIHBIM T€MaM IMPOBOISATCS JONOJHUTENbHbIE KOHCYIbTaluu. B
Mpolecce U3Y4YEHUsl AUCHHUIUIMHBI PEKOMEHJIYETCS pEryJjisipHO€ MOBTOPEHHE IPOUJIEHHOIO
JICKIIMOHHOTO MaTepuana. Marepual, 3aKOHCIIEKTUPOBAHHBINA Ha JIEKIUAX, HEOOXOJUMO JI0Ma eIl
pa3 mpopadaThIBaTh.

VYuuTteiBas TO, YTO MPAKTHYECKUX 3aHATHI HE OYEHb MHOTO, OOJBbIIOE BHUMAHHUE JIOJKHO
OBITH y/JIeJICHO BBIMIOJHEHHUIO JOMaIIHEH paboThl. B kauecTBe 3aanuii 17151 CAMOCTOSITEIHLHOM PaOOThI
JIOMa CTYACHTaM MpeJIararoTcs 3a/1ayu, aHAJIOTUYHbIE pa300paHHBIM Ha JIEKIUSAX U MPAKTHYECKUX
3aHATUAX WM HEMHOro Ooiiee ciokHbie. KpoMe Toro, B TedeHHE ceMecTpa CTYIEHTHI JOJKHBI
BBITMIOJTHUTH JIBE JOMAITHHE CAMOCTOSITEIbHBIC paOOTHI.

JUIs TIpOBEpPKHM ¥ KOHTPOJISI YCBOCHHUS TEOPSTHUECKOTO Marepuaiia, MNPUOOPETEHHBIX
MPAKTUYECKUX HABBIKOB, B TE€UEHUE OOYYECHUS MPOBOAATCA MEPONPUSTUS TEKYIIEH aTTecTalluu B
BUJIE 7 KOHTPOJBHBIX padoT. [TouTn Ha KaXKIOM 3aHATUU MPOBOIATCS HEOOIIBIITUE CAMOCTOSTEIIBHBIE
paboThl Ha 3HAHHME OIpeneiIeHU U (OPMYIHMPOBOK OCHOBHBIX TeopeM. Takke MNpOBOJATCSA
KOHCYJIbTAIMH (IIPU HEOOXOIMMOCTH) 110 pa300py 3alaHUi JJIsl CAMOCTOSATENbHON pab0Thl, KOTOPHIE
BBI3BAJIM 3aTPYIHEHUSI.

B xon1te cemectpa u3yueHus AUCIUIUIMHBI CTYACHTHI CIAI0T IK3aMeH. DK3aMEeH PUHUMAECTCS
10 PK3aMEHAIMOHHBIM OMJIeTaM, KX bl U3 KOTOPBIX BKIIIOUAET B ce0s 1Ba TCOPETHUECKHUX BOIIPOCa
¥ 1Be 3amaud. Ha camocTosTeNbHYIO MOJATOTOBKY K 3K3aMEHY BBIIEISETCS 3 MHs, BO BpeMs
MOATOTOBKHU K 3K3aMEHY MPEAYCMOTpEHA IPyNIoBasi KOHCYJIbTALIMS.

OcBouTH BOMPOCHI, M3JaraéMpie B MPOLECCE M3YUCHHS TUCHUIUIMHBI «DyHKIIMOHATBHBIN
aHaJIN3» CaMOCTOATENIbHO CTYAEHTY KpalHE CII0KHO. DTO CBSI3aHO CO CIIOKHOCTBHIO H3y4aeMOro
Martepuaia u 0oibIM 00beMoM Kypca. [losTomy mocenienre Bcex ayIuTOPHBIX 3aHSATUHH SBISECTCS
COBEpIICHHO HEOOXOAMMBIM. be3 yMOpHBIX W PEryNsIpHBIX 3aHATHI B TEUEHHE CEMECTpa CIaTh
HK3aMeEH IO UTOraM U3YYCHUS AUCITUIUTMHBI CTYICHTY PAKTUYECKHA HEBO3MOXKHO.

20



