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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

JlaHHas! TUCIMIUIMHA OTHOCHTCS K OOsI3aTeIbHOM 4acTy 00pa3oBaTeNIbHON MPOrpaMMBbl U BXOUT B
moxynb «Maremarrka ID». Jlisi OCBOGHMsI JaHHOH JUCUMILIMHBI CTYJICHTAM HY)KHBI 3HAHHS U3 KYpPCOB
MaTeMaTHYeCKUi aHan3, JIMHEeHHas anreOpa, aHaMTHYecKas reoMeTpus, JuddepeHIMaIbHbe YPaBHEHNS,
Teopust PYHKIIHIT KOMILIEKCHOTO repeMeHHoro. [ToydeHHbIe B Kypce 3HAHHS B yMEHHs OyIIyT HEOOXOIMMBI
NP M3YYCHHH KYpPCOB MATEMATHYCCKHX MCIMILUIMH, WCCICAYIONIMX TE WM HHbIC MaTeMaTHYeCKHe
CTPYKTYPBI, TIPH HAIMCAHUK KYPCOBBIX M JMIUIOMHBIX paboT. Bosee Toro, pa3sBiTie Takix JAMCLMILIHH KaK
b depeHIanbHbIe YpaBHEHHSI, TEOPHS YIIPABICHHUSI, METO/IbI BBIYMCICHHS U IPYTUe, BPsiI JU ObUIO ObI
YCHEIHBIM, eCJIM OBl IIPH 3TOM HE MCIOB30BAICS (DYHKIMOHATBHBINA aHamm3. [109ToMy (yHKIMOHABHBIH
aHaJIM3 CTaT HEOOXOIMMBIM IEMEHTOM CEPhE3HOI0 MaTeMaTHIeCKOro 00pa3oBaHusL.

3. Ilmannpyemble pe3yJbTaThl 00y4eHHUs MO JUCHUILINHE, COOTHECEHHBbIE ¢ MUIAHNUPYEMBIMH
pe3yJibTaTaMH 0CBOEHHMS 00pa30BaTe/IbHOI MPOrpaMMbl

[Tponiecc m3yueHUs! MUCHMILIMHBI HANpaBiieH Ha (JOPMUPOBAHME CIEIYIOLUIUX 3JIEMEHTOB
komneteHui B coorsercteuu ¢ @I'OC BO, OI1 BO u npuobpereHus ciaenyronmx 3HaHui, yMEHUH,
HaBBIKOB U (WJIN) ONBITA JESTEIbHOCTH:

Dopmupyemas
KOMIIeTEeHI U

NuaukaTop nocTusKeHust
KOMIIETEeHIINH

Ilepeyenn
IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

(ko1 u (hopMyJIMPOBKA)

(xoa u GopMyJIMPOBKA)

Oo6menpodeccnoHATbHbIE KOMIIETEHITHH

OIIK-1

Criocoben
KOHCYJIBbTUPOBATh U
HCIIOJIb30BaTh
(dyHIaMEHTaIbHBIC
3HAHUS B 00JIaCTH
MaTeMaTHUYECKOI0
aHaIn3a, KOMIUIEKCHOTO U
(hyHKITMOHATBHOTO
aHanm3a anredpsl,
AHAITUTUYECKOMN
TEOMETPHUH,
muddhepeHnnanbHON
FEOMETPUU U TOTIOJNOTUH,
UG hepeHIInaTbHBIX
YpaBHEHUH, TUCKPETHOM
MAaTE€MAaTUKU U
MaTeMaTU4YeCKON JIOTUKH,
TEOPUH BEPOSTHOCTEM,
MaTeMaTUYECKON
CTaTUCTUKU U CITYIAHBIX
MIPOIIECCOB, YMCICHHBIX
METOJOB, TEOPETUUECKOI

HN-OMK-1.1

OO0magaer 6a30BEIMH
3HAHUSIMH, TTOJTyYCHHBIMU B
00J1aCTH MAaTEMAaTHIECKHUX
Y (WJIM) €CTECTBEHHBIX
HayK

3HaTh:

OCHOBHBIC TeOpeMI)I TeOpI/II/I J'II/IHGIZHBIX
HEIMPEPBIBHBIX ONEPATOPOB, MPUHIIUIT
C)KUMAIOIINX 0TOOPaKEHUH U IPYTHE TEOPEMbI
0 CYLIECTBOBAaHUU PELIEHUN Pa3IMUHbIX
KJIaCCOB ypaBHEHUM.

YMmerTh:

- peaTh 3a1a4u PYHKIIMOHAJILHOTO aHAJIN3A;

- IOKa3bIBaTh YTBEPXKIEHUS (PYHKIIMOHAIEHOTO
aHaJm3a.

Baanern:

anmnapaTtoM (hYHKIIMOHAIBHOTO aHaI13a

N-OIIK-1.2

YMeer UCIoib30BaTh UX B
poheCcCHOHAIBHOMN
JIeSITeTIbHOCTH

3HaTh:

(hOpMYITUPOBKH U JIOKA3aTEIhCTBA
YTBEPKICHHUH, METO/IbI UX JOKA3aTEIbCTBA.
YMmeTh:

MIPUMEHSTh MTOJyYEHHBIC HABBIKU B APYTHUX
00J1acTSIX MaTEMATHYECKOrO 3HAHUS U
JOUCHOUIITINHAX eCTeCTBeHHOHayT-IHOFO
COIepKaHUsl, IPUMEHSITh METOIbI
(hYHKITMOHAIBHOTO aHaN3a B MPOIIECCce
HCCIEIOBAHMH.

Baanern:




MEXaHHKH B
PO eCCHOHATTEHOM
JESATSILHOCTH

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

H-OIIK-1.3

Nmeet HaBBIKH BEIOOpA
METOJIOB PEIIeHuUs 3a1a4
npoheCcCUOHATBHOMN
JISSATEIILHOCTH Ha OCHOBE
TEOPETUUYECKUX 3HAHUM

3HaTh:

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

CTaBHUTH 33/1a4H, TIOJIB3YSCH S3BIKOM
(YHKLIMOHAJIBHOTO aHAJIN3a, aJalTallpoBaTh
MeTOIB! (PYHKIIMOHATHHOTO aHAJIH3A [T
WCCIIEIOBAHMS CIOKHBIX CHCTEM

Baagers:

HaBBIKAMU NIPAKTUYECKOTO UCIIONb30BaHUS
METO/IOB, U3YUEHHBIX B Kypce

YHI/IBepca.J'ILHI)Ie KOMIICTCHIIHHU

YK-1

CriocobeH ocyIecTBIsATh
IIOUCK, KpUTUYECKUI
aHaJU3 U CUHTE3
nHGOPMAaLUH, IPUMEHATh
CUCTEMHBIH MOAX0 I
pelIeHNs] TOCTaBIEHHBIX
3ajga4

H-YK-1.1

3HaeT MPUHITUIIEI cOopa,
oTOopa 1 0000IIeHUS
uHpOpMaIH

3Haer:
MIPUHITUIIEI cO0pa, 0TOOpa M 0000IIEHNUS
HHpOpPMaIIH

N-YK-1.2

YMeeT COOTHOCUTH
Pa3HOPOIHEIE SABICHUS U
CUCTEMAaTH3UPOBATh UX B
paMKax u30paHHBIX BUIOB
poheCCHOHATBHOMN
JIESITETBHOCTH

Ymeer:

COOTHOCHUTDH pa3sHOPOIHBIE SIBJICHUS U
CI/ICTCMaTI/ISI/IpOBaTB HUX B paMKax I/136paHHI)IX
BHJIOB ITPO(hecCHOHaTHHON NeATEThHOCTH

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUIIINHBI

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISICT 4 3aueTHBIX enunuil, 144 akas. 4acos.

Buapl yueOHbIX 3aHATHIA,
BKJIIOYASI CAMOCTOATETLHYIO
paboTy CTY1eHTOB,
M UX TPYI0eMKOCTh ®opMbI TeKyLero
(B aKaJleMHYECKHX YaCcax) KOHTPO/Ii1 yCHEBAEMOCTH
Tembl (pa3aebl) =¥
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BBoanas mexums. 5 2 2 4
1 MeTtpuueckue
npoctpancTBa. [Ipumepsr
METPHUECKUX IPOCTPAHCTB.
5 [lomHBIE MeTpUYECKHE 5 2 2 1 2 |KontponpHas padorta Ne 1
MPOCTPAHCTBA
TIpuHnmn cxuMarommx 5 2 2 4
3 |oTOOpaXkeHHH U ero
MIPUMEHEHHE.




4 KoMmakTHbIe METpHUIECKUE 5 2 2 3
MPOCTPAHCTBA.
5 HopmupoBanHusie 5 1 1 1
MPOCTPAHCTBA.
Jlunetinpie HEPEPHIBHBIC 5 3 4 1 4 |KontpoasHas padota Ne 2
6 |QyHKIIMOHAIBI U UX
CBOICTBa
Teopema Xana-banaxa o 5 2 2 4 |KoutponbHas pabora Ne 3
7  |MpOIOKEHUHH JIMHEHHOTO
¢byHKIMOHAA
8 |ComnpspkeHHOE MPOCTPAHCTBO | 5 2 2 1 2 |KontponbHas padora Ne 4
9 Jlunetinpie HEPEPHIBHBIC 5 4 4 1 5
OTepaTopbl
KomnakTtHsie onepaTtopsl 1 5 4 | 3 1 3  |KoutponwHas pabora Ne 5
10" 14x croiictsa
11 |T'unbbeproBBI MpoOCcTpaHcTBA | 5 4 | 4 1 4  |KontponbHas pabora Ne 6
12 JluneltHbIe UHTETpaJIbHBIC 5 2 2 1 1
ypaBHEHHS
13 | O600mmeHHbIe QyHKINN 5 2 | 2 Konrponbnas padora Ne 7
2 | 05| 33,5 |9x3amen
HUTOI'O 32 | 32 10 | 05| 69,5

Conep:xaHue pa3iesioB JUCHUTLIHHBI:

Paznen 1. BBognas ekunsi. MeTpuuyeckue NpoCTPaHCTBA.

IIpeamer u meron aucuMiuIMHbl «DyHKIHOHAIBHBIA aHanu3». KpaTkue wucropuyeckue
cefeHMs. CBs3p C JOpYyTrMMHM MaTeMaTHMUECKUMH AUCHMIIIMHAMHU. OmpeneiacHuss U IpUMEpbI
METPUYECKUX MPOCTPaHCTB. CXOAMMOCTh, OTKPBITHIE U 3aMKHYThIe MHOKECTBa. Bcroay miaoTHble 1
HUTJI€ HE TUIOTHBIE MHOXKECTBA.

Paznen 2. [losinble MeTpUYecKHe MPOCTPAHCTBA.

OmnpeneneHns U NpUMEPBI MOJHBIX METPUYECKMX NPOCTpaHCTB. Teopema O BIIOKEHHBIX
mapax. Teopema bapa. [lonosHeHnE TPOCTPAHCTB.

Paspes 3. IIpuHOMN C;KMMAOIMMX 0TOOPasKeHU H ero NPUMEHEeHHU .

[Mpunuun  cxumaromux  oroOpaxkeHuid. IlpuMeHeHwe mnpuHOMIA JUISL  PELICHUS
anreOpanyecknx, HMHTErpaibHbIX M JuddepeHInanbHblX ypaBHeHHH. OO000lIeHne NpUHIUNA
CKMMAIOIINX OTOOpaKEHUH.

Pa3nea 4. KomnakTHble MeTpHYeCKHe IPOCTPAHCTBA.

[Tonstue komnaktHocTH. Kputepuit komnaktHocTy Xaycaopda. Kpurepun KOMIIakTHOCTH B
pasIMYHBIX ~METPUYECKUX MpocTpaHcTBax (Teopema Aprena-Ackonn). KomnakTHOCTh B
MIPOCTPAHCTBE MOCieaoBaTebHOCTEN U B pocTpaHcTBe JleOera. KoMmakTHOCTh B KOHEUHOMEPHOM
npoctpanctBe. O6001meHne Teopemsl Beliepirpacca.

Paznen S. HopmupoBaHHbIe POCTPAHCTBA.

Omnpeznenenne W NpUMEPHl HOPMHMPOBAHHBIX MPOCTPAHCTB. baHaxoBel mpocTpaHcTBa. CBsI3b
METPUUECKUX U HOPMHUPOBAHHBIX IPOCTPAHCTB.

Pa3nea 6. JInneiinble PyHKIHMOHAJIBI.

Omnpenenenve W TpUMEPbl HEMPEPBHIBHBIX JIMHEHHBIX (YHKIMOHANOB. ['eomeTpuyeckuit
CMBICJI TUHEWHOTro pyHKIMoHata. HopMma ¢pyHKIMOHAIa ¥ puMepHl ee Berancienus. Teopema Xana-
banaxa o mpomomkenun nuHerHoro GpyHkimonana. Ee ciencreusa. @ynknponan MUHKOBCKOTO U €T0



cBoiicTBa. OT/ENICHNE BBITYKIIBIX MHOKECTB. OOLIMi BUA JTMHEHHBIX (YHKIIMOHAJIOB B HEKOTOPBIX
0aHaxOBBIX MpocTpaHcTBax. Hopma nuHeHoro GhyHKIIMOHAIA.

Pazgen 7. Teopema Xana-banaxa.

Teopema Xana-banaxa o mnpomobkeHMH JUHEHHOro QyHKIMOHANA. Ee crieacTusi.
OyHK1MoHa MUHKOBCKOTO U €ro CBOMCTBA. OT/e/IeHUE BBITYKIIBIX MHOXKECTB.

Pa3nen 8. ConpsizkeHHbIe POCTPAHCTBA.

Omnpenenenus M IpUMEPHl CONMpPSDKEHHBIX IpocTpaHcTB. [lonHoTa. Bropoe compsikeHHOE
npocTtpancTBo. PediekcuBHbie mpocTpancTBa. OOmuKNA BUJ TMHEWHBIX (DYHKIIMOHAIOB B HEKOTOPBIX
0aHaxOBBIX POCTPAHCTBAX.

Pa3znen 9. JIuneiinbie oneparopsbl.

Onpenenenns u npumepsl. HempepeiBHOCTH M orpaHumdeHHocTb. Hopma oneparopa.
Conpspkennbiii oneparop. OOpartHbiii omepatop (Teopema banaxa 00 oOpaTtHOM omepatope).
[TpunuMn paBHOMepHOU orpannueHHOCTH. CriekTp oneparopa. Pe3onbBeHTa.

Pa3znen 10. KomnakTHble onepaTopbl

Omnpenenenns U MpUMEPbl KOMIIAKTHBIX OINEpaTopoB. ENMHUYHBIN omepaTop Kak NpuMmep
HEKOMITaKTHOro oneparopa. OCHOBHBIE CBOMCTBAa KOMITAKTHBIX OnepaTopoB. CIEKTP KOMIAKTHOIO
orepaTopa.

Paznen 11. 'miab0epToBBI NPOCTPAHCTBA.

CkansapHoe  npousseneHue. HepasenctBo  Komm-bynskosckoro.  CemnapabenbHble
rUIb0epTOBBI MpocTpancTBa. CyIIecTBOBaHUE OPTOTOHAJIBHOrO 0aszuca. OpTOroHaIbHbIE CHCTEMBI
¢ynkuunii. Pasznoxenue pynxnuii B psig @ypoe. Cucremsl Xaapa u Pagemaxepa. OpToroHanu3ars.
HepasenctBo beccens. 3amMkHyTas oproroHanbHas cuctema. Teopema Pucca-®umepa. Teopema 06
nzomopdusme. OpTOroHasIbHOE JAONOJTHEHUE. Pa3iokeHue runb0epToBa MPOCTPAHCTBA B MPSMYIO
CyMMY TOJIMPOCTPAHCTBA M €r0 OPTOTOHAIBHOrO JomonHeHus. OOmui BHUI JTHMHEHHOTO
¢yHkunoHana B TWIKOEPTOBOM MpocTpaHcTBe. CaMOCONPSHIKEHHBIE ONEepaTOpbl B THILOSPTOBOM
npoctpanctBe. Crektp spMuToBa omeparopa. Teopema ['minbbepTa 0 KOMHAKTHBIX 3PMHUTOBBIX
onepaTtopax. CrniekrpanbHas TeopeMa. HeorpaHudeHHble, CaMOCOIPSKEHHbBIE OIEPATOPHI.

Pa3pnen 12. J/Inneiinble MHTErpajbHble YPABHECHHS.

OcHoBHblE oOmpeneieHMs. 3ajJadyd, MOPUBOJAIIME K HHTETPAIbHBIM  YPABHEHMSIM.
WuterpanpHple  ypaBHeHuss Ppenronbma. YpaBHEHUS € CUMMETPUYECKHM sIpoM. Teopema
®penronsma. Ciryuail BRIpOXKACHHBIX siiep. Y paBHeHust BombTeppa.

Pa3nea 13. O000mennbie pyHknmun.

Pacimmpenne mnonstuss Qynkumid. IlpocTpancTBOo oOCHOBHBIX GyHKIMM. [leiicTBus Hax
00001IeHHBIMU (QYHKIMAMU (YMHOXEHHE Ha INIajKyio (QyHKuuio, auddepeHuupoBanue, 3aMmeHa
nepemMeHHbIX). [IpocTpancTBO 0000IIEHHBIX (HYHKIIHA.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOIr'MH, B TOM YYHUCJI€ TEXHOJOIuM 3JJIEKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOTMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuMIlJinHe

B npouiecce 06yueHust HCMOIB3YIOTCS ClleAyomne o0pa3oBaTelbHbIE TEXHOIOTHH:

BBoaHnas nekuust — gact nepBoe LEIOCTHOE MIPEACTABICHNE O AUCLUIIIIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMATCA C Ha3Hau€HUEM U
3aJauaMy Kypca, €ro pojibl0 U MECTOM B CUCTEME YUEOHBIX TUCIHILUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaetcs kpaTtkuii 0630p Kypca, UCTOpUs Pa3BUTUSL HAYKU U MPAKTHKH, TOCTHXKEHHUS B 3TOM
cdepe, IMEHA U3BECTHBIX YUEHBIX, M3JIaraloTcs MepCleKTUBHBIE HalpaBiIeHus ucciepoBaHuii. Ha
ATOM JIEKIIMM BBICKA3bIBAIOTCS METOJIMYECKUE U OpPraHU3allMOHHBIE 0COOEHHOCTH pabOThI B paMKax
JTAHHOM JMCLMIUIMHBL, a TAK)KE JAeTCs aHATIU3 PEKOMEH1yeMOH yueOHO-MeTOANYEeCKON TNTepaTyphl.

AxageMuyecKkasi JIEKIUsI C JJIEMEHTAMH JeKUMH - Oecelbl — II0OCIEI0BaTEIbHOE
U3JI0)KEHUE MaTepuasa, OCYILECTBISIEMOE NMPEUMYILIECTBEHHO B BHJE MOHOJIOTA IPENOJAaBaTEINs.
DOneMeHTHI JIeKIIMU-0ece/lbl 00ecTeYrBat0T KOHTAKT IPENoAaBaress ¢ ayIuTOpueH, 4To O3BOJISET



MPHUBJICKATh BHUMAHUE CTYICHTOB K HanOoJiee BAKHBIM TEMaM TUCIUTUINHBI, aKTHBHO BOBJIEKATh UX
B Y4eOHBII MpoIecc, KOHTPOJIUPOBATh TEMIT M3JI0KEHHSI Y4eOHOro MaTepHaia B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIIPHSITHSI.

IIpakTnyeckoe 3aHsiTHEe — 3aHSATHE, IOCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB U 3aKPEIJICHUIO MOJYYSHHBIX Ha JICKIUU 3HAHU.

KoncyabTauum — BuJ Y4eOHBIX 3aHATHH, SIBISIIONIUNACA OAHOM W3 (GOPM KOHTPOJIS
CaMOCTOSITENILHOM PaboTHI CTYIeHTOB. Ha KOHCYIBTAIUAX 1O TPOCKOE CTYICHTOB PACCMATPUBAIOTCS
HauboJee CI0KHbIE MOMEHTHI IPYU OCBOSHUU MaTepHualla JUCIUILTUHBL, IPeroiaBaTeib OTBEYaeT Ha
BOIIPOCHI CTYJIEHTOB, KOTOPBIC BOHUKAIOT Y HAX B IIPOIECCE CAMOCTOSATEIIbHON PaOOTEHI.

6. IlepeueHb JIMIEH3HOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHAEMOr0 MPOrPAMMHOIO
ol0ecreyeHusi, HCIOJb3YyeMOr0 MPH OCYHIeCTBJEHHMH 00pa30BaTelIbHOr0 Ipormecca 10
AUCHUILINHE

B niporiecce ocyiecTBiaeHUS 00pa30BaTEILHOrO MPOLecca M0 AUCIHUILINHE HCITOJIB3YIOTCS:

st (POPMUPOBAHUST MATCPUAIOB JIJIi TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W TIPOBEIACHHUS
POMEKYTOYHOM aTTeCTAIMH, ISl OPMUPOBAHUS METOIUICCKUX MATEPUAIIOB 110 TUCIUILTHHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX MNPO(PeCCHOHAJIBHBIX 0a3 JAaHHBIX W HHGOPMANMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOIO Mpolecca Mo
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B nporuecce ocymecTieHust 00pa3oBaTeNbHOTO MPOIecca M0 AUCHUILIMHE HCIOIb3YIOTCS:
- ABTOMaTH3MpOoBaHHas O6MbamoTeuHo-uHpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnexTpoHHas bubnmorteynas cucrema «FOpaiit» https://urait.ru

- DnekTpoHHast OubimoreyHas cucreMa «KOHCYyNnbTaHT CTyJEeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOIi M IONOJTHUTEILHOM Y4e0HOIi JIUTEPaTYypbl, pecypcoB HHGPOPMALIMOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «/HTepHeT» (IpH HEO0XOAMMOCTH), PEKOMEHAYEMbIX s
OCBOCHMS IMCIUIIHHBI

a) OCHOBHAasl JIUTEpaTypa
1. Konmoropos A. H., ®omun C. B. DnemeHTsl Teopun (GyHKUUH M (QYHKIMOHAIBHOTO
aHaau3a: YyebHoe mocooue. - M.: OUBMATIINT, 2009.
https://www.studentlibrary.ru/ru/doc/ISBN9785922102667-SCN0000/000.html
2. AntoneBnd A. b. 3amaun n ynpakaeHUs 110 (PyHKIIMOHAIBHOMY aHAU3y: y4e0. mocobue
s By30B. / A. b. Autonesuy, I1. H. Kusizes, . B. Pagsino; nmox pen. C. I'. Kpeiin; M-Bo
BhICILIETO U cpel. crell. oopazoanust CCCP - Mu.: Beiiimas mkona, 1978. - 205 c.
3. Uponosa U. II. JluneitHble (QyHKIMOHANBI U OHEpaTOpbl B Kypce (PYHKIMOHAIBHOTO
aHayu3a. VYueOHoe rocobue. - Spocnapns, Aply, 2010.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100299.pdf
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https://www.studentlibrary.ru/ru/doc/ISBN9785922102667-SCN0000/000.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20100299.pdf

4. Tpenorun B. A., Ilucapesckuii b. M., CobGoneBa T. C. 3agaunm u ynpakxHeHHUs IO
(yHKIMOHATEHOMY aHAMU3Y: YueOHoe mocobue 11t By30B. - MockBa: DU3MATIINT, 2005.
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9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXoaMMasi VIS OCYIIeCTBJIEHHsSI 00pPa30BaTeIbLHOI0
npouecca no JUCHHUIINHE

MarepuanbHo-TexHUYECKass 0a3a, HEOOXOoIMMas Uil OCYIIECTBJICHUS 0Opa30BaTEIILHOTO
rporiecca 1o AUCIUIUTMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC ITOMEIICHUS:
— y4eOHBIC ayAUTOPHH IS IPOBEICHUS 3aHATUN JICKITHOHHOTO THIIA;
— y4eOHBIE ayJAUTOPHH IS IPOBEICHUS TPAKTHYCCKHUX 3aHATHH (CEMUHAPOB);
— yd4eOHbIE ayAUTOpPUU s TPOBEACHHUS TPYNIOBBIX UM  HUHIUBUAYAIbHBIX
KOHCYJIbTaIUH;
— yd4eOHBIE ayTUTOPUHU MJIsS IPOBEICHUS TEKYIIET0 KOHTPOJS W IMPOMEKYTOUHOM
aTTeCTalluu,
— TIOMENICHUS IS CAMOCTOSTEILHON pabOThI;
— TIOMEUIeHHs Ui XpaHEHUsS U MPOPUIAKTHUECKOTO OOCIYXHBAHHUS TEXHHUUYECKUX
CPEICTB O0yUYeHUSI.
[Tomemenust 11 CaMOCTOSITENBHOM Pa0OThl OOYUYaAIOIMIMUXCA OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXHOCTHIO TOJKIIOUEHUs K ceTu «VHTepHeT» MW olecredeHueM J0CTyrla B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPETY OpraHU3aI|H.
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[Tpodeccop xadenps o011l MaTEMaTHKH,
JOKTOp (u3.-MaT. HayK WN. I1. UponoBa
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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. Kpurepuii kommaktHoctu Xaycnopda (10cTaTOYHOCTbD).

2. Jlokasars, 4TO Lp [a; b] HE TOJIHOE METPUIECKOE MMPOCTPAHCTBO.
t

3. Byzer nu nocneaoBaTenbHocTh X, (t) =e",ne N CXOOUTKLCS B Ll[—l, 1] ?

4. byger nmu ,O(X, y) METPUKOH Ha R , U €CJIU Ja, TO OyJIeT I METPUUECKOe
MIPOCTPAHCTBO TOJIHBIM?

p(x’ y) _ ‘eSX . eBy‘.
5. IlpeAKOMIIAKTHO JIM MHOXECTBO (DYHKITHIA
X,(t)=e"",neN 5 C[0,] »

IIpumep 2.
1. O6o0menue Teopemsl BeitepmTpacca.

2. Z[OKa?»aTB, 4qTo Ioo - IOJTHOC€ METPHUUCCKOC ITPOCTPAHCTBO.

3. Byner nu ,O(X, y) METpPUKO Ha R , ¥ €CJIU Ja, TO OyJIeT I METPUUECKOE
MPOCTPAHCTBO MOJIHBIM?

3 3
p(x.y) =|(2x)" - (2y)|.
1 111
4. bBynet nu nociea0BaTeIbHOCTh X, =| 1+ H 2+ H ' H ’ H 0,0, CXOJ/IUTHCS B
n
IIPOCTPAHCTBE Ll[—l, 1] »
5. IlpeakoMnakTHO JIM MHOXKECTBO (DyHKLIUN
1 1
K=xel X <—=iXna| <S¢ 5 12
(2n) "

IIpumep 3.
1. Teopema O BIOXKEHHBIX IlIapax.

2. Jloka3zaThb, 4TO C[a, b] - IOJTHOE€ METPUYECKOE IPOCTPAHCTBO.



3. Bynermn P(X, Y) wmerpuxoii va R, u econ sa, To Gyt i merprueckoe
MPOCTPAHCTBO MOJIHBIM?

p(X,y) =|arctg x —arctg y|.
2

4. Byner nu nocinea0BaTeIbHOCTh X (t) = |t| + H CXOIUTHCS B C[—l, 2] ?

5. IlpeAKOMIIAKTHO JIM MHOXKECTBO (DYHKITHI
X, (t)=cosat, «a<[3,4] s C[0,1]?

IMpumep 4.
1. ITpuHIMT CKUMAOLINX OTOOPAKEHUH.

2. Jloka3aTp, 4TO €CIH1 X' - nonsoe METPHUICCKOC MPOCTPAHCTBO, YcX , Y -
3aMKHYTO, TO Y - nommoe METPHUYCCKOC IIPOCTPAHCTBO.

3. Byzer nu ,O(X, y) metpukoii Ha R, 1 ecim z1a, T0 Gyzet i MeTpuyeckoe
IPOCTPAHCTBO TIOTHBIM?

o(X,y) = ‘sin:”x —sin® y‘.
t, —-1<t<0

—+
n

5. IlpeAKOMIAKTHO JIM MHOXKECTBO (DYHKITHIA

4. Byner nu nocne10BaTeIbHOCTb Xy () =1t 1 0<t<1] cxonuthes B L, [-11]~

1
K= X€|21|X2n|S%;|X2n+1|S i

(2n +1)2

IIpumep S.
1. JIuneitnble GpyHKIMOHANBL. OnpeaeneHye U npuMepsl. [ eoMeTpuieckuii cCMbICI

JUHEWHBIX (PYHKIIMOHAIIOB.
2. HempepbiBHBIE U OrpaHUYEHHbIE JIMHEHHbIE (pyHKIMOHAIBL. [Ipumepsbl, cBOMCTBA.
3. Hopma nuneliHoro ¢pyHkiuoHana. ['eomeTpuyeckuii CMbICI HOPMbI (PyHKIIMOHAIA.
4. Teopema Xana-banaxa o mpoJoKeHUH JTMHEHHOTO (QYHKI[MOHAIA B METPUYECKOM
IIPOCTPAHCTBE.

5. Teopema Xana-banaxa o mpogoKeHUH IMHEHHOTO (PYHKIIMOHATIA B HOPMHUPOBAHHOM
6. OGumii BUx MHeitHOTO (pyHKIMoHana B npoctpanctee C[a, b] .

7. IIpuHIUT C)KUMAIOIIIETO OTOOPaKEHUS U €r0 MPUMEHEHHE JIJIS1 MHTETPaIbHOTO YPAaBHEHUS
®pexarospma.

8. O6H.[HI>1 BUJ (I)YHKI_II/IOHEU'IOB B IIPOCTPAHCTBC OT'PAHUYCHHBIX MOCJIEI0BAaTEILHOCTEIA.

KonTpoJibHbie padoThl.

Tembl KOHTPOJIBHBIX PaboT:



1) MmeTpuuecKkue MPOCTPaHCTBA (CBOWCTBA METPUKH, CXOAMMOCTb B Pa3JIUYHBIX MPOCTPAHCTBAX,
MOJIHbIE METPUUECKHE TPOCTPAHCTBA, cernapadenbHble IPOCTPAHCTBA);

2) npuMEeHEHHE PUHIINIIA CKUMAIOIIUX OTOOpaKEHHH;

3) nuHeiHbIe (QYHKIMOHAIBI (BBIYMCIACHHE HOPMBI (YHKIIMOHATA, CXOIUMOCTh (YHKIIMOHAJIOB,
HaXO0KJICHHE TPOAOIDKEHHS (PYHKIIMOHANA, 00N BU (YHKIMOHAA B PA3JIMYHBIX IPOCTPAHCTBAX);
4) nuHeWHBIE omnepaTtopbl  (BBIUMCICHHE HOPMBI  ONEPAaTOPOB, IPOBEPKA  CXOJUMOCTHU
MOCJIEIOBATEIBHOCTH OTIEPATOPOB);

5) cexTp omneparopa;

6) THIILOEPTOBO MTPOCTPAHCTBO;

7) 060011eHHBIC (DYHKITHH.

KonTpoabHnas padora 1

Bapmuanr |.
1. MOXHO JT1 Ha MHOYKECTBE JBaXKIbI HEITPEPHIBHO MU HEPEHIIPYEMBIX HA [a, b] byHKINH
[PUHATH 32 METPUKY BEIIUUUHY:

pxy) = x(@) —y(@)|+] x'(a) —y'(@) | +| x"(@) - y“(@)] ?

(n —
2. Ey,[[eT JIK ITOCJICA0BATCIbHOCTD X - (11 1’ e 1’ 0’ O ) CXOOUTHCA B ITPOCTPAHCTBAX
N
n

I Y
3. [Ipu xakom A oreparop A, JEHCTBYIONIUI B MPOCTPAHCTBE C[O,l] SIBIISIETCS
COKUMAIOIINM?

AX(t) = /1J1‘t2 -sx(s)ds +1

4. Ilycts ,O(X, y) - METpPHUKa B IIPOCTPAHCTBE X. byner nu MeTpukoi

(X y) = pz (X, ¥) 2

5. Jloka3ats, 4TO oneparop A: |2 — |2 SBIISICTCS HEMPEPbIBHBIM

AX = (X, X, + X5, 2%, —X;,0,0...)

Bapuanr I1.
1. MOXHO T Ha MHOKECTBE HENPEPHIBHO MU DHepeHIUpyeMbIX Ha [a, b] byHKIHI

HPUHATH 32 METPUKY BEJTUUHHY:

pxy) = max | X' -y'®1?

1 1
(n _
2. Byzer 1 mocneoBaTensHoCTh X = ¢ E 1eeey H ,0,0...) CXOOUTHCS B
IIPOCTPAHCTBAX Ip 1 Ioo 'S 2
1 1

3. Byner nu onieparop A,neﬁcmy}omnﬁ u3 '2 B 2 cxumaronmm?



1
AX = 2
1

N[, Wl

1
X+
2
3
4. Tlycts X - MHOXeCTBO mudbepeHIupyeMbIx (ByHKIHI, 3aJaHHBIX Ha [a, b] . byner mu

P (X1 y) = min |Xl(t) o yl(t)| + |X(a) o y(a)| METPUKOH Ha X?

tefa,b]

-1 _
5. Cxogutcs JIM IOCIIEN0BATEILHOCTD xM = (e yees € n,O,O,---) B IIPOCTPAHCTBE I1?

Bapmuanr I11.
1. MOXHO JI1 Ha MHOKECTBE JAEUCTBUTEIbHBIX YHCET BBECTU METPUKY C IIOMOLIbIO

bopMyIIBI:
P y) =X —y*| 2

n 2n
t t
2. Ey,[[eT JIK IIOCJICAOBATCIIBHOCTD Xn (t) = | A CXOJUTHCA B ITPOCTPAHCTBE

2
C[0,1] -

2 2
3. Byner nu onepatop A , IEUCTBYIOIIUN U3 Iz B 2 cxumaromum?
1 1
4 8 1
AX = 4 8 X+
1 1 1
8 8

4. Ilyctob p(X, y) - METpPHUKa B IIPOCTPAHCTBE X. byner im MmeTpukoin
2
P y) = p (X Y)2

5. ByneT i mocnenoBarenbHocTh X, (1) =t" +t+1 cxomurscs npoctpanctee C[0,1]?

Bapuanr IV.
1. MOXHO JI1 Ha MHO>KECTBE YIOPSAOUYEHHBIX IPYII U3 IEUCTBUTEIBHBIX YACEI BBECTH
METPHUKY € TTOMOLIbIO (POPMYIIBI:
1

,O(X1 y) - Z;] X =Y |E

sinnt
2. Byner nu nocnenoBaTebHOCTD Xn (t) = n CXOIUTHCA B IIPOCTPAHCTBE C[O, 1] ?

3. Byner nu orobpaxkenue A , ICUCTBYIOIIIEE HA C[O, 1] B C[O,l] CKUMAFOITAM?

Amo=%tﬂo_

10



4. Byrer m P(X,Y) =[x(2) + y(a) — x(b) — y(b)| + [Q%]V(t) - y(@)|-

METPUKON Ha MHOXKeCTBE TU(hepeHITUPYEeMbIX QyHKITUN?

t",0<t<1

5. Cxomures i nocnenosarensaocts X, () =7 2, =0 pupocrpancrse L,[0,1]?
t,-1<t<0

KonTposabHas pabora 2.

Bapmuanr |.

1. HaiiTu HEMOABMXKHYIO TOUKY OTOOpaXeHUs A : C[O,l] —> C[O, 1]

t 2
1 t° t
AX(t) = = [ x(r)dz — =+ +1
24 4 2
2. Vka3aTh N0OCIIe0BATEIbHOCTh, KOTOPAst CXOAUTCS K KOPHIO YPaBHEHUS F (X) =0 , 1
BBISICHUTb, CKOJIBKO HY>KHO C/I€JIaTh UTEPALUii, YTOOBI OJYyYUTh NPUOIIMKEHHOE 3HAUCHHE C
TOYHOCTBIO 10 & = 0.01
5
F(X)=x"+x+1,
3. Haiitu MeTo10M nOCiI€10BaTENbHBIX PUOIMKEHUN PEllIEHUE UHTETPAJIbHOTO YPaBHEHUS
¢ Tou”octsio 1o 0.01:

11
f(X)==|x-s2f(s)ds +1
(X) 3£ (s)

Bapuanr 1.
1. HaiiT HEMOABUKHYIO TOUYKY OTOOpaKEHHUSI A : C[O,l] —> C[O, 1]

1 t?
AX(t) =§£x(r)dz—3+4

2. YkazaTh MOCJIeI0BaTeIbHOCTh, KOTOPasi CXOAUTCS K KOPHIO YpaBHEHHS F (X) =0.u
BBISICHUTb, CKOJIBKO HY)KHO CJIeJIaTh HTEPAIHiA, YTOOBI IOJYyYUTh MPUOIMIKEHHOE 3HAYCHHE C
TOYHOCTBIO 10 & = 0.01

F(X)=2x+s-nx—1.

3. Haiitu MeTo/10M MOCIEe10BATENbHBIX IPUOIMKEHUN pPellIeHuEe HHTETPATbHOTO YPaBHEHUS

¢ TouHOCTRIO 70 0.01:

f (x) =%jcos;:(x—s) f(s)ds+1

Bapuanr I11.

1. Haiitu meroxeimxuyro Touxy otodpaxerns A: C[0,1] — C[0,1]
t

AX(1) =%J.X(T)dr—t2 £3t42

0

11



2. Ykazarb nociaeAoBaTelIbHOCTb, KOTOPast CXOAUTCS K KOPHIO YpaBHEHUS F (X) =0 , U
BBISICHUTD, CKOJIKO HY)KHO CJIEIaTh UTEPAINid, YTOOBI MOJYyUUTh MPUOIMKEHHOE 3HAUYCHUE C
TOYHOCTBIO 10 & = 0.01

F(x) = x> +2x+1.
3. HaiiTu MeTO0M IMOCIIEI0BATEIbHBIX MPUOIMKSHUH PellleHHe HHTErPATbHOTO YPaBHEHUS

¢ ToyHocThio 10 0.01:
1

f(x) = %j[x2 +(s—1)?]f (s)ds + X’
Bapn(;HT V.

1. HaiiTu HENOABMKHYIO TOUKY OTOOpa)keHUs A: C[O,l] —> C[O,l]
t

Ax(t):%jx(r)dr+t2—8

2. Ykazarb nociaea0BaTelIbHOCTb, KOTOPAsi CXOAUTCS K KOPHIO YPaBHEHUS F (X) =0 , U1
BBISICHUTD, CKOJIBKO HY)KHO C/I€TIaTh UTEPAIHii, YTOOBI OTYyYUTh NPUOIMKEHHOE 3HAYCHHE C
TOYHOCTBIO 10 € = 0.01

F(X)=-2x" —x+3,

3. HaiiTi MeTo10M TIOCIIEIOBATENBHBIX PUOIMKEHUI pEIlICHHEe HHTETPAIbHOTO YPaBHEHUS
¢ TouHocThio 10 0.01:

f (X) =%'1[(x—s+1)2 f(s)ds+x° —x

KonTpoabsHas pabora 3.

Bapuanr I
1. BeruncnuTsb, nonb3ysach TOJIBKO ONpeziesieHneM, HopMy QyHKIIMOHA0B. Jloka3aTh X
JIMHEHUHOCTD.

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

6) f:l, >R
f(X) =%, —2X, +3X,.
B) f: C,—R (Co - 3TO POCTPAHCTBO MOCIIEI0BATEILHOCTEH, CXOAAIIMXCS K HYITIO,

[, = max|x).

f()=2.27""%,.
k=1

2. [Tonw3ysck Teopemoil Pucca 06 obuiem Buje GyHKIIMOHANA, BBIYUCIUTE HOPMY

¢dbyHKIMOHaMa U3 1. la ¥ mpecTaBUuTh 3TOT PYHKIMOHAN B BUJe HHTerpaia CTuibTreca.
1

3. Haittu ,D(X*, ker f,C[—l,l]) , TIIe X*(t) = |t| u f(X) = JX(’[)dt .

-1
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Haiitu MHOTOWIEH HaWJTydIIero MPpUOIMKEHUS, €CIIH OH CYILIECTBYET.

4. ITocTpouTh MpOAOIDKEHHE (PYHKIIMOHATIA fo : LQ —> R nasee IIPOCTPAHCTBO Lec
COXpaHEHHEM HOPMBI

2) L:I;,LO :{XGI§ % =3%, },p=1200,
fo (%) = x,.
6) L:IE,L():{Xelﬁ X X, + X =0}, p=1200,
f, (X) =X + X,.
5. Byayr m dymcmonars 1o u | yrosrersopts yesosmsam Teopemsr Xana-Bataxa?
f,:L, >R. L0={XE|iZXl+2X2 =0 },
fo(X)=%x —%,. f:I>? >R, f(x)=-3x,.
Bapuanr |1.

1. BeraucuTh, MONIB3ysSaCh TOJBKO OMpeelieHneM, HOpMY (yYHKITMOHAIOB. Jloka3aTh X
JIMHEHHOCTD.

o f:Clab] >R [ab]l=[-12]
f(x)=jt-x(t)dt—M

6) f:l, >R
f(X) =%, —2X, +3X,.
B) f: Co — R (Co - 3TO IPOCTPAHCTBO MOCJIENOBATENBHOCTEN, CXOAAIMXCS K HYJIIO,

[, = max|x).

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

2. [lonb3ysck Teopemoii Prucca 00 oOuiem Buae GpyHKIHMOHAA, BBIYUCIUTH HOPMY

¢GyHKIIMOHANa U3 1. 1a ¥ mpeACTaBUTh 3TOT PYHKIIMOHAN B BUE HHTerpana CTuibreca.
3. Hairn o (X, ker 1) e X" =(1-1,2,0,...) u f(x)=2x+3x, .
HaiiTi MHOTOYJICH HAMJTY4IIEro MPHOIMKEHUS, €CJIH OH CYIIECTBYET.

4, HOCTpOI/ITb MMPOAOJIZKCHUEC (I)YHKL[I/IOHaJ'Ia fo LQ — R Ha BCC IPOCTPAaHCTBO LC

COXPaHCHUECM HOPMbI

o L=12L, :{XEI§ X =-2X, },p=12,.

f, (X) =3x,.
5) L=I§,L0 ={X€|g X =X, =X =0 },p=1200
fo (%) =%, —2x,.

5. Byayr nu pyHKUIMOHAIBI f0 " f YJIOBJIETBOPSTH YCIOBHSIM TeopeMbl XaHa-banaxa?

fpiL—>R. Ly={xel’:x-3x=0}

13



fo()=x. f:1?>R f(x)=x.

KonTtposabnas padora 4.

Bapmuanr |.
1. Boruuciuts Hopmy onepatopa B C[0,1]

AX(t) = jet‘s x(s)ds

2. BeluuciauTh HOpMY omnepaTopa B |2 :

A(X, X, ,.00) = (0, X, X,y .00).

3. X - GanaxoBo MPOCTPAHCTBO; A - nuseitasiit OrpaHUYECHHBIA ONEPATOP, NEUCTBYIOIINM

| wopwoi X[, :=[Ax] »

us3 X B X . Eyz[eT JIK BCJIINMYHNHA HX

4. Ilyctp €,€,... -Gasucs Iz . Onpenenum orepaTop Ah hopmyioit

Ae, - e, k=n
““lok=zn’

Haiitn HOpMBI A1 U BBISICHUTD, €CTb JIU CXOJAUMOCTb (paBHOMEpHAs! U IOTOYEYHAas1) K HYJI0?

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

AX(t) = Jl't”smx(s)ds

2. BeruncnuTe HOpMY onepaTopa B |2 :
A(X, X,,...) =(0,X,,0,X,,0, X, ...).
3. X - 6anaxoBo IIPOCTPAHCTBO; A - nmuneitubiii OTrpaHUYECHHBINA ONIEPATOP, NEUCTBYIOIIHN

w3 X B X .Byzger m B oroif Hopme X GaHAXOBBIM IPOCTPAHCTBOM HXHZ = HXH + HAXH ?

4. Tiycts €184+ - Gasuc B Iz . Onpenenum orepaTop Ah hopmyroit

o — e k=1
Al = 0O,k=1

Haiitn HOpMBI Ah U BBISICHUTD, €CTh JIU CXOJAUMOCTH (paBHOMEpHAs! U MOTOYEYHas1) K HYJI0?

KonTtpouabHas padora S.
Bapmuanr |.

1. Umeet nm oneparop A |2 — Az OTrpaHUYEHHBIN 00paTHBIN

14



AX: ﬁ’x_i,.“,x_n,“.
2 2 2" '

2. Haiitu crextp onepatopa A C[0,1] — C[0,]]

AXx(t) = x(0) +t2x(3.
1

.12 2
3. Mosker 1u uncno 4 = = MIPUHAJIJIEKATh CIEKTPY orepaTopa A I1 — |1

2
AX = (2%, X, + X, ).
4. Tloka3atk, 4To ecu A sBIIsIeTCS pPEryJISIPHOM TOUKOM 1S oneparopa A ,To A Oyner

peryisipHoii Toukoii u st oneparopa A+ B, rue ” B” JIOCTaTOYHO MaJa.

Bapuanr 1.

1. Umeet u onepaTop A |2 —> A2 OTpaHUYCHHBIN 0OPATHBIN

X, X
AX :(Xi’z—z,,F,j

2. Haiitu ciektp omneparopa A: C[O, 1] —> C[Oa 1]
Ax(t) = x(%) + tx(0).

.12 2
3. Moxer i ancno A = 3 NpUHAJIE)KaTh CIIEKTPY oleparopa A |2 — |2
AX = (3, 4%, + X, ).
4. TlokazaTh, 4To ecnu A sBisercs PEryIsApHOU TOYKOM IJIs oreparopa A ,T0 A Oyner

pETYJISIPHOM TOYKOM M JJIsI Oleparopa A+B , T1Ie || B” JIOCTATOYHO MaJa.

KonTtpoabnas padora 6.

Bapuanr I
1. TIpEMEHHTH MPOLIECC OPTOrOHAIM3AINH K TocTenoBaTeasHoctn 1, X, X° B TUILOEPTOBOM
npocrpanctse L,[-11].
eZ/rin

2. Haiitn k0> puuuenTs! pasioxkenus mo 6asucy €, =
f(x)=e™,

3. Haitru B L,[0,1] oproronansuoe nononsenue k MHOKECTBY MHOTOUJIEHOB.

B L,[0,1] mna pynxuun

4. JToxasats, 4o M Bciogy miotHo B H <> ecim He cymectyer snementa Z #= 0
TaKOTO0, 4TO Z TEepHeHIUKYIsIpHO M .

Bapuanr I1.
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2
1. IIpuMeHHUTH MPOIECC OPTOTOHATU3AINH K TIOCTIEA0BATEIIbHOCTH 1, X, X° B BecoBOM

dx
THJIEOEPTOBOM ITPOCTPAHCTBE L, {[—1, 1], ?] .
—X

2. Haiitn k0> puumenTsl pasioxenus mo oasucy €, =
f(x) =sgn(2x-1).

3. Haittu B L,[0,1] oproronansuoe nononsenye kK MHOKECTBY MHOTOUIEHOB C HYJIEBBIM

e B L,[0,1] mna gpynxuun

CBOOOIHBIM YJICHOM.
4. Nlokaszats, uto ecimu X, = X, Y, =Y, 1o (Xn, yn) —(x,Y).

KonTposabHas pabora 7.

Bapuanr |.

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

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

. 1 sinnx
2. Jlokasath, 4to npu N —> 00 mocnenosarensHocth pynknuin f, (X) ==
n

CXOOUTCs

B mpocrpanctse Kk dpyrkunn 5(X).
3. B ximacce 0600meHHbIX (GyHKIMK pemnTh auddepeHnnanbaoe ypaBHeHHE

y'=o(x—a).
4. Haiitu npeoGpasosanne Dypoe 0600mennoi pynxuun f (X) =sgn X.

Bapuanr I1.
1. Haiit 060011€HHYIO0 TPOU3BOIHYIO OT (PYHKIIMH f (X) .
A
X", x>0
0, x=<0
2. JlokasaTs, uto nocnenosarensHocts Gpynkumii f, (X) = COSNX kak mocienoBarenbHOCT

00600IIEHHBIX QYHKIUH CXOMUTCs K HyIH0 B ipoctpanctee K.
3. B kiacce 000011eHHbIX (pyHKINN pemuTh AuddepeHuaibHoe ypaBHEHHE

y"'=0(X)+o(x-1).
4. Haiftu npeoOpa3zoBanue ®ypre 000011eHHOM QyHKINH f(x)= X<

Bapuanr 111 .

1. Haittu npoussozuyio o ®peure ot pynxuuonana F(X) = ||X||2 B TMJILOEPTOBOM
npocrpanctse L,[0,1].

2. CymecTByeT 1 ipousBoanas 1o I'ato o pynkumonana F(X) = ||X|| B IIPOCTPAHCTBE

C[0,1]?

3. UccnenoBath Ha SKCTpeMyM (G yHKIIMOHAT
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I(y):_f(xzy'2+12y2)dx ,

yh =1 y(2)=8.

4. Haiitu kpuByto, mpoxostyio gepe3 Touku A(—1,0) u B(L,0), umeromyro wmny 77 u

TaKylo, 4TOOBI IUIONIA/Ib, 3aKIF0UEHHAs MEX Y KpUBO# 1 orpe3kom ocu OX , Oblia HanbOJIbIIEH.
Bapuanr V.

1. CymectByet 1u npoussogHas no ®pere ot pynknuonana F(X) = ||X|| B IIPOCTPAHCTBE
C[0,1]?
2. CymecTtByeT 1 npousBogHas 1o I'ato ot ¢pynkimonana F(X) = ||X|| B TOUKE X =0 B

npocrpanctse L,[0,1]?
3. Haiitu skcTpemyM (pyHKIHOHAT

1(y,2) :Jg.(xy'2+ 7%+ xy'z')dx ,
rae Y(2)=1In3, y(3)=In3, 2(22):In 2, 2(3)=0.

4. Onpenenutsb GopmMy, KOTOPYIO IPUHUMAET B I0JIE TSKECTU a0COTIOTHO THOKasi HUTh

JUIMHOM I , OJIBEIIIEHHAs 3a 00a KOHIIA.

NnpuBuayaabHbie 3aaHus.

TeMbl MHIUBUYAJIBHBIX 3aJaHUN:

1)Tononoruueckue NpocTpaHCTBa.

2) DKBUBaJIEHTHOCTh MHOXeECTB. [loHsATHE MOIITHOCTH.

4) Tpuronomerpuueckue psbl. [IpeodpasoBanue Oypre.

5) [lonosiHeHNE METPUUECKOTO MPOCTPAHCTBA.

6) ®ynkuroHan MUHKOBCKOTO U €r0 CBOMCTBA.

7) Unterpanbuble ypaBHeHus @Ppenronbma. AnsrepHaTuBa Opearonbma.

8) AHanUTHYECKHE CBOMCTBA PE30IbBEHTHI.

9) 3apaua [lltypma-JInyBuis Kak mpuMep UCIOB30BaHuUs TeopeMbl Dpearonbma.
10) MoHOTOHHBIE OC/IEA0BATENBFHOCTH onepaTopoB. DyHKIMM OT oneparopa.
11) CnekrpanbHas Teopema. [Ipumepbl HEOrpaHUYEHHBIX CaMOCOIPSKEHHBIX OIIEPAaTOPOB.

12) IuddepenunpoBanue B TMHEHHBIX IPOCTPAHCTBAX.

2. CiucoK BONPOCOB ¥ (MJIM) 3aIaHMii 1151 IPOBeAeHUsI IPOMEKYTOYHON aTTeCTAIUH

Bomnpocsl Kk 3k3ameny
Metpuueckue npoctpancTBa. OnpeaeneHus 1 NpuMepsl (C J0Ka3aTeIbCTBOM).

ITonnble MeTpuUeckue nmpocTpancTBa. Onpeaesnenye, NpuMepsl.
Kpurepuii noJIHOTE METPUYECKHUX TPOCTPAHCTB.
ITonosiHEHNE METPUYECKUX TPOCTPAHCTB.

a s e

[TpuHIMN CKUMAIOIUX 0TOOpaXKeHU U ero 00o0IIeH e,
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

31.

32.
33.
34.

35.

36.
37.

38.

39.

[IpuMeHeHHe NpPUHIMIA CKUMAIOIIUX OTOOpPaKEHUM [UId pELIeHHUs CHCTEM JIMHEHHBIX
YpaBHEHUM.

[IpuMeHeHHe TPUHIMIA CKUMAIOMIMX OTOOpaXeHMH s pemeHus auddepeHnnanbHbIX
YpaBHEHUM.

[TprMeHeHNe NPUHIMIIA CKUMAIOIINX OTOOPAKEHUH [Tl peIlICHUSI MHTETPaIbHBIX YPaBHEHUH.
Bcrony ninoTHble n HUTJE HE IJIOTHBIE MHOKecTBa. Onpenenenus, npumepsl. CenapadenbHble
IIPOCTPAHCTBA.

Teopema bapa (0 cTpyKType OJIHOr0 METPUYECKOro MPOCTpaHCcTBa). [IpumMeHenue Teopemsl.
KomnakTHOe MeTpruiyeckoe MHOXKECTBO U €ro IPOCThIE CBOMCTRA.

HenpepsiBable GpyHKIINY, 3a1aHHBIC HA KOMITaKkTe (00001eHe TeopeMbl Beiiepmitpacca).
Kpurepuii KOMIIAKTHOCTH B KOHEYHOM IIPOCTPAHCTBE.

Brnionine orpannueHHbie MHOKECTBA. CBSI3b C OTPAaHUYEHHBIMUA MHOKECTBAMH.

Kpurepuii komnaktHocTH Xaycaopda.

Cla,b]
L, [a,b]
l

Kpurepuii KoMIakTHOCTH B P .
banaxoBbl pocTpancTBa. [Ipumepsr.

Kpurepuit kKoMnakTHOCTH B

Kpurepuit kKoMnakTHOCTH B

Jlunelinble GyHKIMOHATBI. ['€OMETPHUYECKUI CMBICTT JTMHEHHOTO (PyHKIOHAIA.
HenpepriBHBIE 1 OTpaHUYECHHBIC JIMHEHHBIE (PYHKITMOHAIBI.

Hopwma nuneiinoro ¢yaknuonana. ['eomerpudeckuii CMbICT HOPMBI (yHKITHOHAA.

OnopHas TUIEePIUIOCKOCTb.

Teopema Xana-baHaxa o0 MNpPOJODKEHUH JMHEWHOro (yHKIMOHAlAa B METPUYECKOM
IIPOCTPAHCTBE.

Teopema Xana-banaxa o0 MPOJOKEHUH JMHEWHOTO HENPEPBIBHONO (yHKIMOHAIA B
HOPMHMPOBAaHHOM IIPOCTPAHCTBE.

CnencrBust TeopeMbl XaHa-baHaxa.

@yHKIMOHAT MUHKOBCKOTO M €r0 CBOMCTBA.

OTtzaeneHue BHITYKIBIX MHOXKECTB.

ConpspkeHHOE pocTpaHCTBO. [IoHOTa CONPSIKEHHOTO MPOCTPAHCTBA.
n
OO6uwmii Bua GpyHkimonana B npoctpanctBe P . ColpspkeHHOE K MPOCTPaHCTBY | p n

OOmmii Bun GpyHKIMOHANA B mpocTpancTBe P . ComnpspkeHHOE K MPOCTPaHCTBY 1 p.

OO6uwmii B (pyHKIMOHAIA B IPOCTPAHCTBE L,[a.b] . ConpsbkeHHOE K L,[a.b] :
DyHKIUHA OrPaHUYEHHOMN BapUaluu.
Wurerpan Crunteeca.

Cla,b]

Teopema Puicca 06 o61iem BHjie THHEHHOTO (PYHKIIMOHANA B IPOCTPAHCTBE

ConpspKeHHOE K IPOCTPAHCTBY Cla,b] .

Cnabast ¥ cwibHas CXOJUMOCTH IOCIENOBaTeIbHOCTH (yHKIMOHaNoB. Kpurepuii craboit
CXOAMMOCTHU (PYHKIIMOHAJIOB.

[Ipumenenue cnaboii cxoauMOCTH (QYHKIUMOHAIOB K MNPUOIMKEHHOMY BBIYUCICHUIO
WUHTETPAJIOB.

JIuneliHbIE ONIepaTOpBl, ONPEACIICHUE, TIPUMEPBI.
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40. HernipepbIBHBIC U OTpaHUYCHHBIC TUHEHHBIE orepaTophl. [IpocTelime cCBOMCTBa OMepaTopoB.
41. Hopma oneparopa. IIpumepsl BbIYMCIEHUS HOPM OIIEPATOPOB.

L(X,Y)

43. Teopema banaxa-IlITeitnrayca ( mpUHIMI paBHOMEPHOIH OrpaHMYEHHOCTH ) M €T0 MIPUMEHEHHE

42. Cymma u ipou3sBeieHue orepatopo. [IpocTpancTBo

K T€OPUU UHTEPIIOIUPOBAHMUSL.
44, O6partnbie oniepatopsl. OnpeaeseHne, MpUMepsl U MPOCTEHIIIE CBOMCTBA.

45. Teopema banaxa 06 0OpaTHOM K omepaTopy E-A

46. Teopema banaxa 06 oGpaTHOM orepaTope.

47. Cnextp omnepatopa. CBOMCTBa CrieKTpa oreparopa. Pe3onbBeHTa.

48. KomnakTHele omnepatopbl. OnpeneneHue, NpuMepbl. EQMHUYHBIN omepatop Kak IpHMEp
HEKOMITAaKTHOTO OTIepaTopa.

49. CBolicTBa KOMIAKTHBIX orepatopoB. COOCTBEHHBIE 3HAUCHHSI KOMIAKTHBIX OIIEPATOPOB.

50. ConpsiKeHHbIE OTIEPaTOpPhl U MX CBOWCTBA.

51. JluneliHple ONEpaTOpHbIE YPAaBHEHUS C KOMIIAKTHBIMHU OIEpaTOpaMH, YCJIOBUSA HX
paspemmMocTu 1 anbTepHatuBa Openronbma

52. I'unp6epToBbl npoctpancTBa. HepaBencrBo Komu - BynsikoBckoro. IIpumeps! runb0epToBbIX
IPOCTPAHCTB.

53. [losiHbIEe OpTOrOHANBHBIE CUCTEMBI. [IprMepBbI MOIHBIX OPTOrOHAIBHBIX CUCTEM.

54. Teopema 006 OpTOroOHAIM3AIUH.

55. 3amKHYyTBIE OopTOroHanbHble cuctembl. HepaBenctBo beccens, paBeHctBo [lapceBans. CBsizb
3aMKHYTBIX U TIOJIHBIX CHCTEM.

56. Uzomopdu3m rusib0epTOBBIX TPOCTPAHCTB

57. OproroHanpHoe JomnoyiHeHue. Pa3nokeHue ruib0epToBa MPOCTPAHCTBA B MPSAMYIO CyMMY
OPTOTOHAJIBHBIX MOANPOCTPAHCTB.

58. O6wuit Bua nMHEeHHOro GyHKIMOHAIa B THIHOEPTOBOM MPOCTPAHCTBE.

59. CamoconpsKeHHbIE OTepaTopbl B Tiiib0epToBoM npoctpancTse. Teopema ['mns6epra-llmuara.

60. UnTerpanbabie ypaBHeHHUS DpearosbMa ¢ CHAMMETPHYHBIM SIIPOM.

61. UnTerpanbubie ypaBHeHUS DpearoiibMa ¢ BEIPOKICHHBIM SIPOM.

62. O600meHHBIC (YHKITUU U JICHCTBUS HAJT HUMHU.

63. IIpocTpancTBO 000OIIEHHBIX (HYHKIIHH.

64. luddepenunanbable ypaBHEHHs B Kilacce 0000IIEHHBIX (YHKIUI.

3. Onucanue npouecayphbl BbICTABJICHHUS OLICHKH

B 3aBHCHMMOCTH OT ypOBHS CQPOPMHUPOBAHHOCTH Ka)/JOH KOMIIETEHIMH I10 OKOHYAaHUU
OCBOEHHUSl JUCLUUIUIMHBI B KOHIIE CEMECTpa CTYINEHTY BBICTaBIISIETCS OLIGHKA. Buj OIeHKH
(«OTIUYHO»,  «XOpPOLIO»,  «YJOBJIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  «3aYTCHOM,
«HE3a4YTEeHO») OIlpenensercss padodyeil MporpaMMoi IUCIUIIMHBI B COOTBETCTBUU C Y4EOHBIM
TUTAaHOM.

OneHka «OTINYHO» BBICTABIISIETCA CTYJIEHTY, Y KOTOPOTO Ka)K/Jasi KOMIIETEHIUS (TIOJTHOCTBIO
WM YaCTUYHO (opMHUpyeMasi TaHHOM TUCHUIUINHON) chopMHUpOBaHa HAa BEICOKOM YPOBHE.

OrneHka «XOpoIl0» BBICTABISIETCA CTYAEHTY, Y KOTOPOTO Ka)k/1asi KOMIIETEHIIMS (ITOJIHOCThIO
WM 9aCTUYHO (popMHpyeMast JaHHOM AUCIUILITMHON) c(hOpMUpOBaHA HE HIKE, YEM Ha IPOABUHYTOM
YPOBHE.
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OI.[GHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, Y KOTOPOI'O KaXXK/1asd KOMIICTCHIHA
(TTOTHOCTBIO WJTM YAaCTUYHO (popMuUpyeMasi JaHHOW TUCIMUIUIMHON) chOpMHpPOBaHA HE HIKE, YEM Ha
MIOPOT'OBOM YPOBHE.

OreHKa «HEYJTOBICTBOPHUTEIBHO» BBICTABISACTCS CTYACHTY, Y KOTOPOTO XOTS OBl OJHA
KOMIIETEeHIMsI (TOJHOCTHIO MJIM YaCTHM4YHO (opMHUpyeMasi JaHHOW JUCHMIUIMHON) chOpMHpOBaHA
HIKE, YeM Ha TIOPOrOBOM YPOBHE.

OneHka «3ayeT» BBICTABISAETCS CTYIEHTY, Y KOTOPOIO Ka)K[1ash KOMIIETEHIUS (IIOJHOCTHIO
WINA YaCTHYHO opMUpyeMasi JaHHOW JUCIUILTUHON) COPMHUPOBAHA HE HUXKE, YEM Ha MTOPOTOBOM
YpOBHE.

O1neHKa «HE 3aUTEHO» BBICTABIISICTCS CTYICHTY, Y KOTOPOTO XOTS OBbI OJJHA KOMITCTCHIIHS
(TTOJIHOCTBIO MJTM YaCTUYHO (opMHUpyeMasi TaHHOW TUCHMIUIMHON) copMupoBaHa HIKE, YEM Ha
MIOPOTOBOM YPOBHE.
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IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
«DYHKUMOHAJIbHBIN AaHAJIU3»

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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