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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 COCTaBIsIeT 8 3a4eTHBIX equHUIl, 288 akaj. 4acos.

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
&) S 3 E | = &
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BBoanas gexnus. 5 2 2 4
1 Mertpuueckue
npocTtpaHcTBa. [Ipumepsl
METPUYECKUX MPOCTPAHCTB.
5 [omHpIe MeTpudecKue 5 5 5 1 6 |KontponwsHas padora Ne 1
IPOCTPAHCTBA
[puHIMIT CKUMAKOIITAX 5 5 5 6
3 |oTOOpakeHHH U ero
PUMEHEHHE.
4 KomnakTHbie MeTprieckre 5 5 5 6
MPOCTPAHCTBA.
5 HopmupoBanHbie 5 5|5 1 6
POCTPAHCTBA.
JIuneiiHble HENPEPHIBHBIE 5 5|5 1 6 |KontponwsHas pabora Ne 2
6 |QyHKIIMOHAJBI U UX
CBONCTBa
Teopema Xana-banaxa o 5 5|5 1 6 |KontponpHas pabora Ne 3
7  |IpOAOKEHUUH JIMHEHHOTO
(byHKIMOHAIA
2 | 05| 335 |9x3amen
Bcero 3a 5 cemectp 32 | 32 6 | 05| 73,5
144 akan. yacos




8 |ConpsbkeHHOE TPOCTpaHCTBO | 6 5 5 1 7 |KontponbHas padora Ne 4
9 JIuHeiHbIe HEMTPEPHIBHBIC 6 5 5 6
OIepaTophl
10 KomnakTtHsle onepaTtopsl 1 6 5|5 1 7  |KontponwHas pabora Ne 5
UX CBOICTBA
11 | I'unpbeptoBHI IpoCcTpaHcTBa | 6 5 5 1 7 |KontponbHas pabora Ne 6
12 JluHeliHbIe HHTETPAJIbHbIC 6 5 5 1 6
ypaBHEHHS
13 | O600meHHbIe QyHKINN 6 7 7 7 |KontponwHast pabota Ne 7
2 105 ]| 33,5 [9k3amen
Bcero 3a 6 cemecTp 32 | 32 6 | 05| 73,5
144 akaj. yaca
HUTOr'O 64 | 64 12 | 1 | 147

Conep:xaHue pa3iesioB JUCHUIIIHHBI:

Paznen 1. BBognas ekunsi. MeTpuyeckue NpoCTPaHCTBA.

[Ipenmer u merox aucuuIMHbl «DYyHKUHMOHANBHBIA aHaW3». Kparkue HCTOpHYECKHE
cBefeHud. CBs3b C JPYrMMHM MaTE€MaTHYECKUMM JUCUUILIMHAMU. OmpeneneHuss U MpUMephl
METPUUYECKUX IPOCTPaHCTB. CXOAMMOCTh, OTKPBITHIE U 3aMKHYThIE MHOKECTBA. Bcroay MmiaoTHbie 1
HUT/IE HE IUIOTHBIE MHOXECTBA.

Paznen 2. [losinble MeTpUYecKHe MPOCTPAHCTBA.

OnpenenieHuss U MPUMEPBI MOJHBIX METPUUECKUX IMPOCTPAHCTB. Teopema O BIIOKEHHBIX
mapax. Teopema bapa. [lononHeHne TPOCTPAHCTB.

Paznen 3. [IpuHIUn C;kMMaIKUX 0TOOPAXKEHUI U €ero NpuMeHeHusl.

[lpunuun  cxumaromux  oroOpaxkeHuid. llpuMeHeHwe mnpuHOMIA JUISL  PELICHUS
anreOpanvyeckux, HHTErpalbHbIX M auddepeHanbHbIX ypaBHeHUU. (O000IIeHHe MPUHIIHUIA
CKMMAIOIINX OTOOpaKEHUH.

Paznen 4. KomnakTHble MeTpUYeCKHE IPOCTPAHCTBA.

[Tonsatue komnakTHOCTH. KpHuTepuii kommnaktHOCTH Xaycaopda. Kpurepun KoMmakTHOCTH B
pa3MYHBIX METPUUYECKUX TMPOCTpaHCTBax (Teopema Apiena-Ackonu). KommakTHOCTh B
IIPOCTPAHCTBE MOCieoBaTeNbHOCTEN U B pocTpaHcTBe JleOera. KoMakTHOCTh B KOHEUHOMEPHOM
npoctpanctBe. O0o01eHue Teopemsl Beitepmtpacca.

Paznen S. HopmupoBaHHbIe IPOCTPAHCTBA.

Omnpenenenne W NpUMEPHl HOPMHMPOBAHHBIX IPOCTPAHCTB. baHaxoBbel mpoctpaHcTBa. CBs3b
METPUUYECKUX U HOPMUPOBAHHBIX IPOCTPAHCTB.

Pa3nea 6. JInneiinbie yHKIHMOHAJIBI.

OmnpeneneHre W TpUMEPHl HENPEPBHIBHBIX JIMHEHHBIX (QYHKIMOHANOB. ['eomeTrpuyeckuit
CMBICT THHEWHOTro (pyHKIMoHana. HopMa yHknoHana u nmpumepsl ee Berunciaenus. Teopema XaHa-
banaxa o mpogomkenuu nuHenHoro gynkiuonana. Ee ciencreusa. @ynkiponan MUHKOBCKOTO U €T0
cBoiicTBa. OTAeNneHue BBIMYKIBIX MHOXKeCTB. OOIIuil BUA TMHEWHBIX (YHKIIMOHATIOB B HEKOTOPHIX
OaHaxoBbIX NpocTpaHcTBax. Hopma nuHeitHOro pyHKIMOHAA.

Paspnen 7. Teopema Xana-banaxa.

Teopema Xana-banaxa o mnpomokeHHMM JHUHEWHOro QyHkuMoHana. Ee crenctsus.
@yHKIMOHAT MUHKOBCKOTO U €ro cBocTBa. OTAENEHUE BBITYKIIBIX MHOXKECTB.

Pa3nen 8. ConpsizkeHHbIE TPOCTPAHCTBA.

OmnpeneneHus ¥ NpUMEPHl CONpPSDKEHHBIX IpocTpaHcTB. [lonHoTa. BTopoe compsikeHHOE
npoctpancTBO. PediekcuBubie pocTpancTBa. OOIMMi B THHEHHBIX (DYHKIITMOHATIOB B HEKOTOPHIX
0aHaXOBBIX MPOCTPAHCTBAX.

Paspnen 9. JIuneiinbie onepaTopbl.

Omnpenenenns u npumepsl. HempepeiBHOCTE M orpaHmdeHHocTb. Hopma oneparopa.
Comnpspkennbiii oneparop. OOpatnbelii omepatop (Teopema banaxa 00 oOpaTHOM omepatope).
[TpuHuMn paBHOMEpHOU orpannueHHOCTH. CriekTp oneparopa. Pe3onbBeHTa.



Pa3nea 10. KomnakTHbIe onepaTopsl

Omnpenenenus U NpuMepbl KOMIAKTHBIX ONEpaTopoB. EAMHMYHBIN onepaTop Kak Ipumep
HEKOMIIAaKTHOTO oreparopa. OCHOBHbIE CBOMCTBA KOMIIAKTHBIX OomnepaTopoB. CIEKTP KOMIIAKTHOI'O
oreparopa.

Pa3neua 11. 'nib0epToBBI IPOCTPAHCTBA.

Ckamsproe mnpowmsBeneHue. HepaBenctBo  Komm-bynsikoBckoro.  CemapaOenbHble
ruib0epToBHl MpocTpancTBa. CyliecTBOBaHWE OPTOrOHAIBHOTO 0azuca. OpTOroHaIbHBIE CHCTEMBI
byakuumii. Paznoxxenne Gpynkmuit B psag @ypre. Cuctemsl Xaapa u Panemaxepa. Oproronanuzarusi.
HepasenctBo beccens. 3amkayTast oproronanbsHas cuctema. Teopema Pucca-®umepa. Teopema 06
nzomopdusme. OpToroHagbHoe AONOIHEHUE. Pa3noxeHue runb0epToBa MPOCTPAHCTBA B MPAMYIO
CyMMy MOJINpPOCTPAHCTBA M €ro OPTOrOHAIBHOTO JomoyHeHus. OOummii BHI JIMHEHHOTO
¢dyHKLIMOHANa B TWiIbOEpTOBOM IpocTpaHcTBe. CaMOCONpSKEHHbIE ONEpaTopbl B I'MIIBOEPTOBOM
npoctpanctBe. CHekTp spMHUTOBa omepartopa. Teopema 'minbpOepra O KOMIIAKTHBIX 3PMHUTOBBIX
oneparopax. CrnekrpaibHas TeopeMa. HeorpanndeHHble, CaMOCONPSAKEHHbIE OIIEPaTOPBI.

Pa3nes 12. J/IuHelinble HHTErpajJbHble YPABHEHHUS.

OcHOBHBbIE ompezeneHUs. 3ajadyd, MPUBOJAIIME K HHTETPAIbHBIM  ypPaBHEHHUSIM.
WNurerpaneupie  ypaBHeHus @penronsma. YpaBHEHHMs € CHMMETPUYECKUM sAnpoM. Teopema
®pearonsma. Cinydaid BEIpOXKIEHHBIX A1ep. Y paBHeHUs BoipTeppa.

Pazjnen 13. O60061mennbie GyHKIMU.

Pacmmupenne mnonatus ¢ynkuuil. IIpoctpancTtBo ocHOBHbIX (yHKuui. [leiictBus Hax
0000mIeHHBIMU (QYHKIMAMHU (YMHOXEHHE Ha TIIagkyro QyHKuuio, auddepeHumpoBanue, 3aMmeHa
nepeMeHHbIX). [IpocTpancTBO 00001IeHHBIX (HYHKITHH.

5. 06p330BaTeJ'[bele TEXHOJOI'MH, B TOM YHCJ/IE€ TEXHOJOIHM 3JJIEKTPOHHOI'0 06yqe}mﬂ Hu
AUCTAHIMNOHHbIC 06p330BaTeJII>HbIe TEXHOJOIHd, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'[bHOFO nmpouecca mo TMCHUIIJINHE

B nporecce 00ydeHHst HCTIONIB3YIOTCS CIEAYIOMNE 00pa30BaTeIbHbIC TEXHOIOTHH:

BBoaHast 1eKIUA — JACT IIEPBOE LIEIIOCTHOE IIPEICTABICHNUE O JUCLUIIIINHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMSATCA C Ha3Hau€HUEM U
3aJjauaMy Kypca, €ro poJjibl0 U MECTOM B CUCTEME YUEOHBIX TUCHMIUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaercst kpatkuili 0030p Kypca, UCTOpUs Pa3BUTUS HAYKU U MPAKTHKH, JTOCTUKEHUS B 3TOU
cdepe, IMEHA U3BECTHBIX YUEHBIX, M3JIaraloTcs MepCcleKTUBHBIE HalpaBieHus ucciepoBaHuii. Ha
ATOM JIEKIIUM BBICKA3bIBAIOTCSI METOJIMYECKUE U OPraHU3alMOHHbIE 0COOEHHOCTH pabOThl B paMKax
JTAHHOM JMCLUIUINHBL, a TAK)KE JAeTCs aHAJIU3 PEKOMEHAyeMOH yueOHO-MeTOANYECKON TUTepaTyphl.

AxajeMuyecKasi JIEKIUsl C JJIEMEHTAMH JeKIMH - Oecelbl — II0OCIEI0BaTEIbHOE
U3JI0KECHUE Marepuana, OCYLIECTBIAEMOE IMPEUMYILIECTBEHHO B BUIE MOHOJIOrA IPENOAaBaTelIs.
DneMeHTHI JIeKIIMU-0ece/lbl 00eCcTIeunBat0T KOHTAKT IIPENoAaBaress ¢ ayIuTOpueH, 4To MO3BOJISET
NpUBJIEKaTh BHUMaHUE CTYJIEHTOB K HanboJee BaKHbIM TeMaM JUCLUIUIMHBL, aKTUBHO BOBJIEKATh UX
B y4eOHBI MpoIiecc, KOHTPOJUPOBATH TEMIT U3JI0KEHUs Y4eOHOro MaTepuaia B 3aBUCUMOCTU OT
YPOBHS €70 BOCIIPUATHS.

IIpakTHYeckoe 3aHsITHE — 3aHATHE, ITOCBAIICHHOE OCBOCHHIO KOHKPETHBIX YMEHHMU W
HAaBBIKOB U 3aKPEIUVICHUIO ITOJIYYEHHBIX Ha JICKIUN 3HAHUM.

Koncynbranuum — BuJ y4eOHBIX 3aHATUH, SBIAIOMUNACA OJHOM U3 (OPM KOHTPOJIS
CaMOCTOSITeNIbHON paboThI CTyJeHTOB. Ha KOHCYIbTaIsIX 110 Mpoch0e CTYJEHTOB pacCMaTpUBAIOTCS
HauboJee CI0KHBIE MOMEHTHI IPY OCBOEHUU MaTepuaa JUCIUILIMHBL, IPEroiaBaTeb OTBEYAeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPBIE€ BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIbHON paboTHI.



6. IlepevyeHb JIMIIEH3MOHHOTO M (WJIH) CBOGOAHO PACHPOCTPAHIEMOr0 MPOrPAMMHOIO
ob0ecrmeyeHusl, MCNOJB3YyeMOI0 TNPH OCYLIeCTBJIEHHH 00pa30BaTeJbLHOr0 Ipolecca Mo
AUCIHUTIIHHE

B nporecce ocyiecTBiaeHus 00pa3oBaTeIbHOTO MPOIIEcca MO JUCHUIIITUHE UCTIOJIb3YIOTCS:

Uit (opMUpOBaHUS MATEPHAIIOB I TEKYIIETO KOHTPOJS YCIEBAEMOCTH W IPOBEIACHUS
IPOMEXYTOYHOU aTTeCTaluH, sl POPMUPOBAHUS METOJUYECKUX MAaTEPHAIIOB 110 AUCIUILTHHE:

- mporpammbl Microsoft Office;

- u3zareabckas cucteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX MNPO(PEeCCHOHAIBLHBIX 043 [JaHHBIX M HH(OPMAUMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUH 00Pa30BaTeJIbLHOIO Mpoiecca mo
AUCHHILINHE (MPU He00X0AMMOCTH)

B npouiecce ocyiiecTBiaeHUs: 00pa30BaTEIbLHOrO MpoLEcca M0 AUCUUIIIINHE UCIIONIb3YIOTCS:
ABTomaTtu3upoBaHHas  OuOnuoreuno-unopmanuonnas  cucreMa  «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOI1 M 1ONOJIHUTEIbHON Y4eOHOM JTUTEPaTypPhl, pecypcoB HH(POPMAIITHOHHO-
TeJIeKOMMYHUKAIMOHHONH ceTH «UHTepHeT» (IpHM HEOOXOAUMOCTH), PeKOMEHAYyeMbIX IS
OCBOEHMS THCIUIIHHBI

a) OCHOBHAasI JIMTepaTrypa
1. Kommoropos A. H., ®omun C. B. Dnementsl Teopun GyHKUUN ¥ (QYHKIIMOHATBHOTO
aHaJIM3a: YuebHoe rnocooue. - M.: OU3SMATIINT, 2009.
https://www.studentlibrary.ru/ru/doc/ISBN9785922102667-SCN0000/000.html
2. AntoneBud A. b. 3anaun u ynpaxxHeHus 1o QyHKIIMOHAIBHOMY aHAIM3Y: y4el. mocodue
it By3oB. / A. b. AntoneBudy, I1. H. Kusizes, [. B. Pagsino; nox pen. C. I'. Kpeiin; M-Bo
BbIcIero u cpea. crneu. oopazoBanust CCCP - Mu.: Beimmitmas mkona, 1978. - 205 c.
3. Upomosa U. II. JluneitHble (QyHKIIMOHAIBI W ONEpaTOpbl B Kypce (PYHKIMOHAIBHOTO
aHaJIn3a. VYuebHoe nocoOue. - SApocnasis, Aply, 2010.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100299.pdf
4. Tpenorun B. A., IlucapeBckuii b. M., CobGoneBa T. C. 3agaun u ynpakxHeHHUs IO
(yHKIIMOHATIBLHOMY aHANIK3Yy: YueOHoe mocodue ais By30B. - MockBa: DUSMATIINT, 2005.
https://www.studentlibrary.ru/ru/doc/ISBN5922102710-SCN0000/000.html

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. Kupumnos A. A., I'summanu A. J1. TeopeMsl 1 3a1auu pyHKIIMOHAIBHOTO aHAJIN3A:
yaeOHoe rmocodue /utst By30B. - M.: Hayka, 1979.
2. Kpacnos M. JI. HTerpansHble ypaBHeHUs: BBeneHue B Teoputo: YdyeOHoe nmocodue ams
BY30B. - M.: Hayka, 1975.
3. Jliocrepuuk JI.A. KpaTtkuili kypc (yHKIIMOHAJIBHOTO aHaiM3a: YueOHoe mocolue s
By30B. - M.: Beicmast mikosna, 1982. https://reader.lanbook.com/book/210290
4. CagoBununii B.A. Teopus onepatopoB: yueOHHK JUIst By30B. - M.: JIpoda, 2001.
5. Jlrocrepuuk JI.A., CoboneB B.W. Dnementsl QyHKIIMOHANIBHOTO aHanmu3a - M.: Hayka,
1965.

9. MarepuajbHO-TeXHHYeCKasi 0a3a, HeoOX0oAUMAasi IS OCYIIECTBJIEHHs] 00Pa30BaTeJILHOIO
npouecca no AMCUMIVInHe


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
https://reader.lanbook.com/book/210290

MartepuanbHO-TeXHUYECKass 0a3za, HeoOXoauMmasi JUIsl OCYIISCTBJICHHS OO0pa30BaTEILHOTO
mpolecca 1o JUCIUTUIMHE BKIIFOYAST B CBOM COCTaB CIICIIUATbHBIC TTIOMEIICHHS:

yueOHbIe ayIMTOPUHU U1 IPOBEICHHS 3aHATUH JIEKIIUOHHOTO THIIA;

y4eOHbIE ayTUTOPUU AJISl IPOBEICHHS TPAKTUYECKHUX 3aHATHI (CEMUHAPOB);
y4yeOHbIE ayAMTOPUU Ui TPOBEIACHUS TPYNIOBBIX W  HMHAMBHUIYaJTbHBIX
KOHCYJIbTallUH;

yueOHble ayIUTOPUM JUIsL MPOBEINEHHUS TEKYLIEro KOHTPOJIS U HPOMEXKYTOUHOM
aTTecTaluu;

MIOMEIICHUS JJIS1 CAMOCTOSITETILHON pabOTHI;

MOMEUICHUS JUI XPaHEHUS U NPO(UIAKTHUYECKOTO OOCTYKHBAHUS TEXHHMUYECKUX
CPEICTB O0yUYeHUsl.

[Tomemienust Ui caMOCTOATEIbHOW pPabOThl O0OYYAIOIIMXCS OCHALICHBI KOMIIBIOTEPHON
TEXHUKOW C BO3MOXHOCTHIO TMOJKIIOUEHUs K cetu «VHTepHeT» m oOecredeHneM AO0CTyna B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aluu.

ABTOp:

[Tpodeccop xadenpsl 00IICH MaTEMaTHKH,
TOKTOp (u3.-MaT. HAyK . 11. Uponoa



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

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

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. HOKa?»aTB, qTo Lp [al b] HC IIOJITHOC MCTPHUUCCKOC ITPOCTPAHCTBO.
t

3. ByneT i1 mocnenoBarenbHocth X, (t) =e",ne N cxomurses B L[-11]»

4. byner nu o(X,Y) MeTpukoii Ha R , 1 ecim 1a, To Gy/1eT 1 MeTpHYecKoe
MPOCTPAHCTBO MOJIHBIM?

p(x,y) =[e™ —e¥|.
5. IlpeAKOMIIaKTHO JIM MHOXECTBO (DYHKITHIA
X, () =e"",neN 5 C[0,1] »

IMpumep 2.
1. O6o6menne Teopemsl Beitepiitpacca.

2. Z[OKa?»aTB, 4qTo IOO - [IOJIHOC METPHUICCKOC ITPOCTPAHCTBO.

3. Byner nu ,O(X, y) METPUKOI Ha R , 1 eClM 1a, To Oy/eT JIM METPHUecKoe
MPOCTPAHCTBO MOJIHBIM?

3 3
p(x,y) =[(2x)" =(2y)’|.
1 111
4. Byner nu mocnea0BaTeIbHOCTh Xy = 1+-,2+—,—,-,0,0, CXOJIUTHCA B
n nnn
n
IIPOCTPAHCTBE L[-11]~
5. IIpenkOoMIakTHO JI1 MHOXKECTBO (PyHKLUN
1 1
K=ixel (X <— Xl <=t 5 ko
(2n) "

IIpumep 3.
1. Teopema O BIOXKEHHBIX ILIApaX.

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

3. byner nu ,O(X, y) METpPUKOI Ha R , U €CJIH 112, TO Oy/eT JIn METPHUECKOe
MPOCTPAHCTBO MOJIHBIM?



p(Xx,y) =|arctg x —arctg y|.
2

t

4. Byner nu nocinea0BaTeIbHOCTD Xn (t) = |t| + H CXOIUTLCA B C[—l, 2]?

5. IIpeaKoMIaKkTHO JIM MHOKECTBO (DYHKITHI
X, (t) =cosat, o <[3,4] s C[0,1]?

IIpumep 4.
1. IIpuHIMT CKUMAFOIIMX OTOOPaKCHHI.

2. Jloka3aTp, 4TO €CIH1 X' - nonuoe METPUUYECKOE IIPOCTPAHCTBO, YcX : Y-
3aMKHYTO, TO Y - nomuoe METPHUYECKOE IPOCTPAHCTBO.

3. byaer nu ,O(X, y) METPUKOH Ha R , ¥ €CITH 712, TO OYJIET JIM METPUUECKOE
MPOCTPAHCTBO MOJIHBIM?

o(x,y) =lsin®x —sin® y‘.
t, -1<t<0
4. BYZIGT JIY I10CJICA0OBATCILHOCTh Xn (t) = l +1 0 <t<1 CXOOUTLCA B I—z [_1’ 1] ?
n )
5. IlpeagkoMnakTHO JTU MHOXKECTBO (DYHKLIUN
1 1
K=1xel, (X< =i|%na| <—— ¢ & |,
’ 2 B "2"
2n T (2n+1)

IIpumep S.

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

2. HempepbiBHBIE U OrpaHUYEHHBIE JIMHENHbIE (pyHKIIMOHANBI. [Ipumepsl, cBolCTBA.

3. Hopma nuneitHoro ¢pyHkunoHana. ['eomerpuueckuii cMbIca HOpMbI (DyHKIIMOHAJIA.

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

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

6. OOmwmii Bu MMHEHHOro (DyHKIIMOHAJA B IPOCTPAHCTBE Cla,b].

7. IlpuHIUT C)KUMAIOIIIETO OTOOPaKEHUS U €r0 MPUMEHEHHE JIJIs1 MHTETPaIbHOTO YPAaBHEHUS
®pearoapma.
8. O6mmit Bu GyHKIIMOHAIOB B MPOCTPAHCTBE OTPAHUYCHHBIX TTOCIEOBATEIIHHOCTEH.

KonTpoJsbHbie padoTsbl.

TeMbl KOHTPOJIBHBIX paboT:
1) MeTpuyveckue MPOCTPaHCTBA (CBOWMCTBA METPUKH, CXOIUMOCTh B Pa3JIMYHBIX MPOCTPAHCTBAX,
MOJIHBIE METPUYECKHE TPOCTPAHCTBA, cerapadesbHble IPOCTPAHCTBA);
2) npyUMeHEeHHEe MIPUHIINIIA C)KUMAIOIIUX OTOOpaKEHU;
3) nuHelHble (QYHKIMOHAIBI (BBIYMCICHHE HOPMBI (DYHKIMOHANA, CXOAUMOCTHh ()YHKIIMOHAJIOB,
HaXO0/IEHWE MPOJIOHKeHUS (DYHKIIMOHANA, 00mnid BUA GYHKIIMOHAA B PA3JIMYHBIX MPOCTPAHCTBAX );
4) MHeEWHBIE oOmnepaTtopbl  (BBIUMCIEHHE HOPMBI  ONEPATOPOB, IIPOBEPKA  CXOJUMOCTHU
MOCJIEI0BATEILHOCTH ONEPATOPOB);
5) cekTp omneparopa;
6) TUILOEPTOBO MPOCTPAHCTBO;
7) 06001IeHHbIE (PYHKIHH.



KonTpoabHnas padora 1

Bapmuanr |.

1. MoXHO 11 Ha MHOXECTBE JIBaX/Ibl HEMPEPHIBHO AU PepeHupyeMbIX Ha [a, b] byHKIMi

OPUHATH 34 MCTPUKY BCIIUYUHY:
P y) = x@)-y@)|+[x(@)-y'@|+|x"(@)-y"(@]?

(n _
2. By,HeT JIM ITIOCJIEAOBATCIIbPHOCTD X - (11 1’ ety 1’ 0’ O ) CXOOUTHCA B ITPOCTPAHCTBAX
%/_J

n

| ,l_,s,

p’ oo !

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

1
AX(t) = A j t2 - sx(s)ds +1
0

4. Ilyctpb ,O(X, y) - METpPHUKa B IPOCTPAHCTBE X. byner nu metpukoit
2
p(Xy) = p (X y)2
5. Jloka3ars, 4TO onepaTop A: |2 —> |2 SBJISICTCS. HENPEPHIBHBIM

AX = (X, X, + X3, 2X, —%3,0,0...)

Bapuanr I1.
1. MOXHO 1 Ha MHOYKECTBE HETIPEPHIBHO MU (HepeHITUpyEeMbIX Ha [a, b] byHKIMI

IIPUHSATH 3a METPUKY BEJINUUHY:

p(xy) = max | X'®)-y'®?

1 1
(n _
2. By/er i mociaeoBaTenbHOCTh X = 1, E re H ,0,0...) CXOJIUTHCS B
IIPOCTPAHCTBAX Ip 1 Ioo 'S 2
A Il 1

3. Byner nu onepatop , IEUCTBYIOMUNA U3 "2 B '2 CokxUMaronum?

1 1

2 1

AX = 3 X +

1 1 2

2 3

4. Ilycte X - MHOKECTBO nuddepeHMpyeMbIX QYHKINN, 3aJaHHBIX Ha [a, b] . byner mn
P (X1 y) = min ‘Xl(t) o y'(t)‘ + ‘X(a) o y(a)‘ METPUKOH Ha X2

tefa,b]

-1 _
5. CXoUTCs Y TOCIIEeIOBATSIIEHOCTh x™ = (e o € n,0,0,---) B ITPOCTPAHCTBE '1 ?

Bapuanr I11.



1. MOXHO JIM Ha MHOYKECTBE ﬂeﬁCTBHTCHLHLIX YHUCCJI BBECTU MCTPUKY C ITOMOIIBIO
bopMyIIBI:
_ly2 __\y2
P y) =X —y* |2

n 2n
t t
2. By):[eT JIK TIOCJICAOBATCIIBHOCTD Xn (t) == | A CXOOUTHCA B IIPOCTPAHCTBE

2
C[0,]1] -

2 2
3. Byner nu oneparop A , IGUCTBYIOIIMI U3 |2 B 2 CXKHUMAarOIMMUM?
1 1
4 8 1
AX = 48 X+
1 1 1
8 8

4. Tiyers 2(X, Y) - merpuxa B npoctpanctse X . Byzier i Metpukoii
2
P(X%Y) = p (X Y)2

5. Byzer ju mocienoBareabHocTh X, (t) =t" +t+1 cxomurses B npoctpaucree C[0,1]?

Bapuanr V.
1. MOXHO JI1 Ha MHOXECTBE YHOPSAAOUYEHHBIX TPYIII U3 JEHCTBUTEIbHBIX YHCET BBECTH

METPUKY C TIOMOIIBIO POPMYJIBI:
1

p(X,y) = z| X -

sinnt
2. Byner nu nmocnenoBaTeIbHOCTD X, (t) = n CXOJIUTHCS B MPOCTPAHCTBE C[O,l] ?

3. Byzer nu oToOpaxkeHue A , ICUCTBYIOIIIEE Ha C[O,l] B C[O, 1] CKMMArOIUM?
AX(t) = %t (@)

4. Byrerm P(X,Y) =[x(2) + y(a) —x(b) — y(b)| + !1?2[))(]|X(t) —y(@)|-

METPHUKOM Ha MHOXKECTBE TU(PEepeHIMPYEMBIX PYHKIUI?

t",0<t<1
5. Cxomutes 1 nocaenosarensocts X, (1) =1 2,t=0 g npocrpancrse L,[0,1]?
t,-1<t<0

KonTtpouabHas padora 2.

Bapmuanr |.

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

10



1 t2 ot
AXt)==|x(r)dt ——+=+1
() 2! (r)dr =+

2. Yka3aTb IMOCJICA0BATCIIBHOCTh, KOTOpasa CXOAUTCA K KOPHIO YpaBHCHHA F (X) = O , 1
BbIICHUTD, CKOJIBKO HYKHO CACJIATh HTepaHHﬁ, YTOOBI IIOJIYYHUTDH HpI/I6J'II/I)KeHHOG 3HAa4YCHUC C

TOYHOCTBIO 10 & = 0.01
F(X)=x>+Xx+1,

3. HaiiTi MeTO/IOM MOCJIeI0BATECIIBHBIX MIPHOIMKCHUN PEIICHUE HHTETPAILHOTO YPaBHEHHUS
¢ TouHocThio 10 0.01:

11
f(X)==|x-s2f(s)ds +1
(x) 3£ (s)

Bapmuanr 1.
1. HaiiTi HenoJABMXKHYIO TOUKY OTOOpaXeHUs A : C[O,l] - C[O, 1]
1 t?
AX(t) za_gx(r)dr—3+4

2. YKasaTh MOCIIEN0BATEILHOCTD, KOTOpask cxoauTest K kopHio ypauennst F(X) =0, u
BBISICHUTD, CKOJIBKO HY)KHO CJIeJIaTh UTEPALHid, YTOOBI MOTYyUYUTh NPUOIMIKEHHOE 3HAUYCHUE C

TOYHOCTBIO 10 € = 0.01
F(X) =2X+s-nx—1,
3. Haiitu MeTo/10M nOCi€10BaTENbHBIX PUOIMKEHUN PELLIEHUE UHTEPAJIbHOTO YPaBHEHUS
¢ ToyHocThio 10 0.01:

f(x)= %j'com(x—s) f(s)ds+1

Bapuanr I11.

1. Haiitu HemomsmkHyto Touxy oroopaxermms A:  C[0,1] — C[0,1]
1!
AX(t) :EJX(T)dr—tZ +3t+2
0

2. Ykas3aTh I0CIIEI0BATEIBHOCTD, KOTOpas cxoautes K koprio ypasrenns F(X) =0, u
BBISICHUTDB, CKOJIBKO HYXHO CACJIaTh HTepaHHfI, LIT06]')I IOJIYYUTH l'IpI/I6J'II/I)KeHHO€: 3HA4YCHUCEC C

TOYHOCTRIO o & = 0.01
F(x)= x> +2x+1.

3. Haiitu MeTo10M nocie10BaTeNIbHBIX MPUOIMKEHUN pellieHue UHTErPaJIbHOTO YPaBHEHUS
¢ TouHocThio 10 0.01:

f(x) =%j[x2 +(s—D?2]f (s)ds + X2

Bapuanr V.
1. HaiiTi HEOABIKHYIO TOYKY OTOOpaskeHUs A: C[0,1] — C|[0,]]

11



t
AX(t) zijx(r)dﬂtz -8
2 0
2. Yka3aTh 0CJIEI0BATENbHOCTD, KOTOPAsk CXOAUTCS K KOPHIO YpaBHEHUS F (X) =0,u
BbIICHUTD, CKOJIBKO HYKHO CIACJIATh HTepaHHﬁ, I‘IT06[>I IIOJIYYHTDb HpI/I6J'II/I)KeHH06 3HAYCHHUC C

TOYHOCTBIO 10 & = 0.01
5
F(X)=-2Xx" —x+3.
3. HaiiTi MeT0/10M MOCIEeI0BATEIBHBIX IPUOIMKCHUN PEIICHUE HHTETPATLHOTO YPaBHCHUS
¢ ToyHocThio 10 0.01:

f (X) =%_1[(x—s+1)2 f(s)ds+x°* —x

KonTposabHas pabora 3.

Bapuanr |.
1. BeraucuTh, MONTB3ysSCh TOJBKO OMpeelieHneM, HOpMY G YHKITMOHAIOB. Jloka3aTh X
JIMHEHHOCTD.

) T :C[a, )] >R [ab]=[-12]
[t _X(0) +x(®)
f(x) = jl t- x(t)dt S

6) f:1, >R
f(X) = x, —2X, +3X,.
B) f:1Cy = R (C, - 510 mpocrpancrso mocrenoarensHocTei, CXOAAMIXCS K HYIIO,

[, = mex|x]).

) => 2",
k=1

2. [Tonw3ysck Teopemoii Pucca 06 oOuiem Buje GyHKIIMOHANA, BBIYUCIUTE HOPMY

¢yHKIIMOHaNa U3 M. la ¥ mpeICcTaBUuTh 3TOT PYHKIMOHANI B BUJie nHTerpana CtuibTeca.
1

3. Haiia p(X",ker f,C[-11]), e X'@®) =]t u f(X)= j x(t)dt
-1
HaiiTi MHOTOUJIEH HAaMITydIIero NpUOIMKEHHUs, €CIIU OH CYIECTBYET.
4. TloctpouTts mpoaoikeHue GyHKIIMOHATIA fo . I—o — R nasce MPOCTPAHCTBO Lec

COXPAHEHHUEM HOPMBI
2) L:IE,L0 ={X€|F2) X =3X, },p=120m,
fo(X) =X,
o L=1,L={xel} i +X+%=0},p=120,
f, (X) =X +X,.

fo, T

5. Byayr nu pyHKUMOHaNBI 'Q H YJIOBJIETBOPSTH YCIOBHSIM TeopeMbl XaHa-banaxa?

12



f,: L, > R. LO:{Xte):x1+2x2:O},
fo(X)=%x —%,. f:I2->R, f(x)=-3x,.
Bapmuanr 1.

1. BeruucianTh, mOJIB3YysACh TOJIBKO ONpeneacHueM, HopMy (GyHKIIMOHAIOB. J[oka3aTh ux
JIMHEUHOCTD.

2 f:Clab] >R  [ab]=[-12]
Ty ~ x(0) +x(2)
f(x)_jlt X()dt - ===

6) f:l, >R
f(X) = x, —2X, +3X,.
B) f . CO —> R (CO - OTO IIPOCTPAHCTBO HOCJ'IGI[OB&TGJ'ILHOCTCIZ, CXOJAIIHNXCs K HYJIHO,

[, =max]x]).

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

2. [Tonw3ysce Teopemoii Pucca 06 obmiem Buae GyHKIMOHAA, BRIYACIATE HOPMY
(GyHKIIMOHANA U3 1. 1a ¥ IpeACTaBUTh 3TOT PYHKIIMOHAN B BUE HHTerpana CTuibreca.

3. Haiitu ,O(X*, ker f ,lz), rue X* = (1,—1, 2,0,) " f (X) = 2X1 +3X3 .
HaiiTu MHOrouw1eH Hamty4iero npuOiIMKeHus, €CJIM OH CYLLECTBYET.

4. [locTpouTth npoaoKeHne PyHKIHOHAIA fo . I—o — R nasce MIPOCTPAHCTBO Lc

COXPAaHCHUCM HOPMbI

2) L:I§,L0 ={X€|F2)ZX1=—2X2 bop=120.

f, (X) = 3x,.
6) L:I§,L0 ={X€|§ X =X, —X% =0 },p=120
fo (X) = X —2x,.

5. Bynyt nu GyHKIIMOHAIBI fo U f yIIOBJIETBOPSTH YCIOBUSIM TeopeMbl XaHa-banaxa?
f,:L>R. LO:{XeIf:xl—BxZ:O}
fo()=x. f:12>R f(X)=Xx.

KonTtpouabHnas padora 4.

Bapuanr |
1. Beraucouts HopMmy onepatopa B C[0,1]

AX(t) = je” x(s)ds

13



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

3. X - Ganaxoso IIPOCTPAHCTBO; A - nuneitamit OTrpaHUYECHHBIA ONIEPATOP, NEUCTBYIOIIHN

] wopwoit [[X], =[Ax]

n3 X B X . Eyz[eT JIM BCIIMYHUHa HX

4. Tycts €,€5,... - Gasuc B Iz . Onpenenum oneparop Ah hopmyoit

Ae - e,k=n
““10ok#n’

Haiiti HOpMBI Ah U BBISICHUTD, €CTh JIU CXOJAUMOCTH (paBHOMEpHAs! U MOTOYEUHas1) K HYJI0?

Bapmuanr 1.
1. Berauciuts Hopmy onepatopa B C[0,1]

AXx(t) = jt”smx(s)ds

2. BoluncnuTh HOpMY onepaTopa B |2 :
A(X, X,,...) =(0,X%,,0,%,,0, Xg,...).
3. X - Ganaxoo IIPOCTPAHCTBO; A - nuneitniit OTpaHUYECHHBIA ONIEPATOP, NEUCTBYIOIIHN

m X 8 X. Byner nu B 3T0M HOpME X 6Ganaxosbim IIPOCTPAHCTBOM HXHZ = HXH + HAXH ?

4. Mycts €,€5,... - Gasuc s |2 . Onpenenum orepaTop Ah hopmyoit

Ae - e, k=1
“T10ok#1’

Haiitn HOpMBI A’] U BBISICHUTD, €CTh JIU CXOJAUMOCTH (paBHOMEpHAs! U MOTOYEYHAas1) K HYJI0?

KonTtpouabHnas padora S.

Bapmuanr |.

1. Umeet nn onepatop A |2 — A2 OrpaHUYEHHBIH 0OpaTHBIN

AX: ﬁﬁ”.x_n".
21221 ’2[1’ )

2. Haiitu crextp oreparopa A C[0,1] — C[0,]]
Ax(t) = x(0) +t2x(%).
1

.12 2
3. Mosker 1u uncio 4 = = MPUHAJIEKATh CIIEKTPY OnepaTopa A |1 —> |1

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

14



4. TToxasatk, 4TO ecli A SABISETCA PEry/IAPHON TOUKOM IS OrepaTopa A ,T0 A Gyzer

pEryssipHOM TOYKOH U I oneparopa A+B , Tae || B” JIOCTaTOYHO Maja.

Bapmuanr 1.

1. Umeet 11 oneparo Al —> OrpaHUYEHHBIA 00PAaTHBII
patop 2 rp P

X, X
AX: X112_§l---ln_21'--

2. Haiitu crextp onepatopa A C[0,1] — C[0,]]
AX(t) = x %) +1x(0).

.12 2
3. Mosker i uncino A =3 NpUHAJIE)KaTh CIIEKTPY oneparopa A |2 — |2
AX = (38X, 4%, + X,).
4. IToka3zatb, 4TO €CIIU A sBistercst PEryJISIpHOM TOYKOM JJIsl Olleparopa A , TO A Oyzner

PETYJISIPHOM TOYKOM M JJIsI OIleparopa A+B , TIIe || B” JIOCTaTOYHO MaJia.

KonTtpouabHnas padora 6.

Bapmuanr |.
2
1. TIpUMeHHTB mpoIiecc OPTOrOHAIM3ALKH K rocaenoBatenbHoctd 1, X, X* B runbGepToBoM
npoctpanctee L[-11].

o
2. Haiiti ko3 durmenTts! pasioxenus 1o oasucy €, =€ g L,[0,1] ans pynximn
f(x)=e™,

3. Haiitu B L,[0,1] oproronansuoe nononuenne x MHOXeCTBY MHOTOUJICHOB.

4. lokas3atb, 4T0 M BCIOIY IUIOTHO B H < eciii He CyIIecTBYyeT aneMenTa £ # 0
TaKoro, YT0 Z MEPHEHIUKYISIPHO M .

Bapuanr I1.

2
1. [IpuMeHHTH TIpOLIEcC OPTOrOHANM3AIMH K TTocenoBaTensHocTr 1, X, X* B BecoBoM

dx
I‘I/IJ'IL6€pTOBOM HpOCTpaHCTBe I—g [[_11 1]1 ﬁ} .
—X

o
2. Haiiti xosdduruenTs pasnoxkenns mo 6asucy €, =€ 8 L,[0,1] mna dpyrxmum

f(x) =sgn(2x-1).
3. Haittu B L, [0,1] OpPTOTOHAJIBHOE JOMOJHEHUE K MHOXKECTBY MHOTOUWICHOB C HYJICBBIM
CBOOOJHBIM YJICHOM.

4. Jlokasatb, uto ecn X, = X, Y. =Y, 1o (X, ¥,) = (X, V).

KonTtpoabHas padora 7.
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Bapmuanr |.
1. Haiitn 0600111€HHYI0 TPOU3BOIHYIO OT ()YHKIIMU f (X) .
1
X—=Nn, N<x<n+=

f(x) = ) 2 h-012..
n+1-x, n+5<x<n+1

. 1 sinnx
2. Jloxazats, uto npu N — oo mocnexoBarensHocts Gynkmuit f, (X) ==

CXOJUTCA

B ipoctpancte Kk dynxmmn O(X) .
3. B xnacce 0600meHHbIX (GyHKIMN pemnTh auddepennnanbnoe ypaBHeHHE

y'=0(x—a).
4. Haiit npeoGpasopanne ®ypbe o600mennoi pynxmun T (X) =sgn X.

Bapuanr I1.

1. Haiitn 06001IeHHYI0 TPOU3BOIHYIO OT ()YHKIIHH f (X) .

4 >
, X<

2. Jloka3aThb, 4TO MOCJIE0BATETbHOCTD (DYHKIIUH fn (X) = COSNX kak MOCIEIOBATEIBHOCTD

06001IeHHBIX (GYHKIHIT CXOAUTCS K HYJIIO B pocTpaHcTee K .
3. B knacce 0600mmeHHbIX GpyHKIMN pemuTh auddepeHnaibHoe ypaBHEeHHE

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

4. Haiitu npeo6pazoBanue Oypre 000011IeHHON PYHKITUN f(x)= X~

Bapuanr 111 .

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

2. CymecTByeT Ju npousBoaHas 1o I'ato ot ¢pynkimonana F(X) = ||X|| B IIPOCTPAHCTBE
C[0,1]2

3. UccreoBaTh Ha SKCTPEMYM (pyHKIIHOHA
2
I(y)::f(xzyﬁ—r12y2)dx
1

y@® =1 y(2)=38.

4. Haiitu kpusyto, mpoxomsutyio gepes touku A(—10) u B(L,0), mveromyio nmuny 7 u

TaKy0, YTOOBI IUIOIIA/b, 3aKIFOYEHHAS MEXY KpUBOi 1 orpeskoM ock OX , Gbu1a HanOOJIbIIIEH.
Bapuanr IV.

1. CymecTByer 1 nnpoussoaHas no ®pee ot Gpynkimonana F(X) = ||X|| B MPOCTPAHCTBE
C[0,1]”

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

3. Haiitu sxkcTpeMyM (pyHKIIMOHANI
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I(y,z):i(xy'2+ 2+ xy'z')x
rre Y(2)=In3, y(3)=In3 z(22)=ln 2, 2(3)=0.

4. Onpenenutsb GopMy, KOTOPYIO IPUHUMAET B I0JIE TSKECTU a0COTIOTHO FHOKasi HUTh

JUIMHOM I , HOABEIICHHAs 3a 00a KOHIIA.

NuauBuayanbHbIe 3a1aHUS.

TeMbl UHIUBUYAJIBHBIX 3aJaHUMN:

I)Tonosiornueckue NpoCcTpaHCTBa.

2) DKBUBaJIECHTHOCTh MHOXeECTB. [IoHATHE MOIITHOCTH.

4) Tpuronomerpuueckue psasl. [IpeodpazoBanne Oypoe.

5) IlonosnHeHnEe METPUYECKOTO MPOCTPAHCTBA.

6) ®yHkunoHan MUHKOBCKOIO ¥ €r0 CBOMCTBA.

7) Unrterpanbubie ypaBHeHus: ®@penaronsma. AnbTepHatrBa Openroibma.

8) AHamuTHYeCKHE CBONCTBA PE30IbBEHTHI.

9) 3amaua llltypma-JInyBuis Kak mpuMep UCHOIB30BaHuUs TeopeMbl Opearonbpma.
10) MoHOTOHHBIE OCTEAOBATEIILHOCTH OnIepaTopoB. DyHKIIMH OT OmnepaTopa.
11) CnexrpansHas Teopema. [IprMepbl HeOrpaHUYEHHBIX CAMOCOIPSKEHHBIX ONEPaTOPOB.
12) IuddepenunpoBanne B TMHEHHBIX POCTPAHCTBAX.

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

Bonpocs! k 3x3aMeny

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

2. Tlonmnble MeTpuueckue npocTpaHcTsa. OnpenenaeHue, NpuMephl.

3. Kpwurepwuii moiHOTH METPUYECKHUX MPOCTPAHCTB.

4. TlomonHeHUEe METPUYECKUX MPOCTPAHCTB.

5. [punHinun cxumaronux oToopaxeHuil u ero 0000LIeHHE.

6. IlpuMeHeHMe NpPUHIMNA CKUMAIOMIUX OTOOPAKEHUH JUId pELIeHHs CHCTEM JIMHEHHBIX
YpaBHEHUM.

7. TlpuMeHeHMe NpPHUHIMMNA CXKHUMAIOUIMX OTOOpaXeHMH i peuieHus aAuddepeHnnanbHbIX
YpaBHEHUM.

8. IlpuMeHeHHe NPUHIMIA COKUMAIOIINX OTOOPAXKEHUH /7Sl pEIIeHUs] UHTETPAJIbHBIX YPaBHEHUH.

9. Bcroay mIoTHBIC ¥ HUTJIE HE IIOTHBIE MHOXKecTBa. Onpenenenus, npumepbl. CenapabenbHbIe
IPOCTPAHCTBA.

10. Teopema bapa (0 cTpyKType MOIHOTO METPUIECKOTO MTPOCTPAHCTBA). [[puMeHeHne TeopeMEl.

11. KoMnakTHOE METpUYECKOE MHOKECTBO U €T0 IIPOCThIE CBOMCTRA.

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

13. Kpurepwuii KOMIIaKTHOCTH B KOHEYHOM MTPOCTPAHCTBE.

14. BnioiHe orpann4eHHble MHOKeCTBA. CBSI3b ¢ OrPaHUYEHHBIMU MHOKECTBAMHU.

15. Kpurepuii koMmnaktHocTH Xaycnopda.

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

18. Kpurepuii KOMITakTHOCTH 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

OO6uwmii Bua GpyHKImoHana B mpoctpancTBe P . CompsiKeHHOE K TPOCTpaHCTBY | p n

OOmmii Buj GpyHKIMOHANA B TpocTpancTBe P . CONpsHKEHHOE K MPOCTPAHCTBY 1 p.

OO0mwmit Bua GyHKIIMOHAIA B IPOCTPAHCTBE Lp [2.b] . ConpsikeHHOE K Lp [2.b] .
DyYHKIMK OrPAaHUYCHHON BapUaIlUH.
Wnrerpan Cruntheca.

C[a,b]

Teopema Pucca 06 o0miem Bue TMHEHHOTO (DYHKIIMOHATIA B TIPOCTPAHCTBE

ConpspKeHHOE K POCTPAHCTBY Cla,b] .

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

[lpumenenne cmaboii CcXoAMMOCTH (YHKIMOHAJIOB K TNPHUOIMKEHHOMY BBIUYHCIICHUIO
WUHTETPAJIOB.

JIuneliHbIE ONIepaTOpBbl, ONPEACIICHUE, IPUMEPBL.

HenpepriBHbBIE 1 OrpaHUYEHHBIE JIMHEHHBIE onepaTopsl. IIpocTeiine cBoiicTBa 0nepaTopoB.
Hopwma oneparopa. IIpumepsl BBIYUCIEHUS HOPM OLIEPATOPOB.

Cymma u nnpousseznieHue onepatopos. [IpoctpancTBo L(X,Y) .

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

O6patHbie onepaTopsl. Onpenenenue, IpUMepsl U IpOoCcTeiie CBOMCTBA.

Teopema banaxa 00 oOpaTHOM K onepaTopy E-A

Teopema banaxa 06 oOpaTHOM orepaTope.

Crnektp onepatopa. CBoiicTBa criekTpa oneparopa. PezonbBeHTa.

KomnaktHele omnepatopel. Ompenenenue, npumMepbl. ENUHUYHBIA omeparop Kak IpUMeEp
HEKOMIIaKTHOT'O OIIEPATOPA.

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

JluneiiHble omepaTopHblE ypaBHEHUS C KOMIAKTHBIMU OIEpaTopaMH, YCJIOBUS HX
pa3pemmMocCTy 1 anbTepHatuBa Openroabma

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

[TonHbIe OpTOTOHANIBHBIE CUCTEMBIL. [IprMephI MOIHBIX OPTOTOHAIBHBIX CUCTEM.

Teopema 006 OpTOrOHATU3AIHH.

3aMKHYThIe OpTOroHanbHble cucteMbl. HepaBencTtBo beccens, paBenctBo [lapceBans. Cas3sp
3aMKHYTBIX U TIOJHBIX CUCTEM.

N3omophu3m ruiab0epTOBBIX MPOCTPAHCTB

OproroHanbHOe AONOJHEHHE. Pa3noxkeHue ruiibOepTOBa IMPOCTPAHCTBA B MPSIMYI0 CYMMY
OpPTOTOHAJIBHBIX MOIMPOCTPAHCTB.

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.
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