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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma nucuunianHsl (Moayss) «DyHKIMOHAIBHBIA aHAIU3» COCTaBJIEHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — OakanaBpuar no Hanpasienuto 38.03.05 busnec-unpopmaruka, npoduis busnec
U AHAJIUTHKA, YTBEPXACHHBIM MNpHKa30oM MMHHUCTEPCTBA HAayKHM M BBICIIEr0 0Opa30BaHUS
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3zyuenne aucuuiuinHel (Moayis) «DyHKIMOHANBHBIM aHAIU3» UMeeT (QyHIaMEHTaIbHOEe
3HaYeHHE I Pa3BUTUS MATEMAaTHYECKOTO MBIIUICHHS W HaBBIKOB  aOCTPaKTHOTO
MOJIEJIMPOBAHMSI, YTO MO3BOJISET CTyIeHTaM 3()()EeKTUBHO pemiaTh 3aJauu B 00JaCTH YMCICHHBIX
METOJIOB, ONTHUMH3AIMKA ¥ MAIIMHHOTO O0y4YeHHs. DTa AMCHUILIMHA (MOIYJh) CIOCOOCTBYET
UHTETpalui TEOPETHYECKUX OCHOB C IMPAKTUYECKMMHU IPUIOKEHHUSIMHU, TAKMMH KaK aHaIU3
OOJNBIINX JAaHHBIX, Pa3pabOTKa aJrOPUTMOB HCKYCCTBEHHOTO HMHTEIICKTa W MOAEIHPOBAHUE
CJIO’KHBIX CHCTEM.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosias nucuumnianHa (MoyJib) BKIOYEHA B Y4EOHBIH IJ1aH 110 MPOrpaMMe MOArOTOBKU
OakanaBpuata no Harmpasineruo 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTuka
U BXOJUT B 4acTh, (GOPMHUPYEMYIO y4acTHMKaMH oOpa3oBaTelbHBIX OTHOLIeHHH, bioka 1, xak
JTUCLHUILIIMHA TIO BBIOODY.

Hucuunnuua  (MoIynb)  JOCTymHa  Ans  u3ydeHus Ha 3 w4 Kypce
B 0, 7, 8 cemecTpax Ha BBIOOP MOCIE YCIEMIHOr0 0CBOCHUS qUCIUTLIHH « OCHOBBI MAaTEMATHYECKOTO
aHanM3a W JIMHEHHOW anreOpb» uiaum «Marematudyeckuil aHanus3» U «JluHelHas anrebpa u
reoMeTpusi» win «MaremaTnueckuil aHanus. [IpoBUHYTHIN ypoBeHb» U «JIuHelHas anreOpa u
reometpus. [IpoaBUHYTHIN YPOBEHB.

Heab u3ydyeHus: IUCUMIIMHBI (MoOAayJisi): (OpPMHpPOBaHHE Y CTYICHTOB IJIyOOKOTO
MOHMMaHHUS OCHOBHBIX KOHIICTIIIUI M METOMOB (YHKIMOHAJIHHOTO aHAJIM3a I MIPUMEHEHHs B
MaTEMaTHYECKUX MOJEIAX, AITOPUTMAX U BBIYMCIUTENBHBIX 33/1a4a.

3agauu u3y4eHus: JMCUUIIIMHBI (MOAYJIA):

— W3y4YUTh OCHOBHBIE IOHSTHS, TaKW€ KaK OAaHAaXOBbl U TMIHOEPTOBBI MPOCTPAHCTBA,
JUHEWHbIE omepaTopbl W (DYHKIMOHANIbI, A7 NOHUMAaHHUS CTPYKTYphl OECKOHEUHOMEPHBIX
MPOCTPAHCTB M UX CBOMCTB;

— HAY4YMTbCS MPUMEHSATh METOAbl  (YHKIMOHAIBHOIO AaHAIW3a K  PEIHICHHUIO
mubdepeHIIMaNbHBIX ypaBHEHHUH, 3a7ad ONTUMH3alMUd M CIEKTPAJIbHOIO aHaius3a, 4YTO
(bopMHpyeT OCHOBY JUIsl YUCICHHBIX AITOPUTMOB B KOMIIBIOTEPHBIX HayKaXx;

— JIOKa3aTeJabCTBA TEOPEM M aHaIM3a CXOJUMOCTH, HEOOXOJUMBIX s paboThl C
IrOpUTMaMH MAIIMHHOTO 00y4YeHHsI U 00paOOTKH CUTHAJIOB,;

— Hay4YMTbCS MOJEIMPOBATHh U pellaTh NPUKIATHbIE MPOOJIeMbl B 00JacTU JAHHBIX U
BBIYMCIICHHM.

B pesyabTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4aIOLIUICH 10JIKEeH

3Hamy:

— HOPMHUPOBaHHBIE U OAHAXOBBI IPOCTPAHCTBA: IPUMEPHI, CXOJUMOCTD I10 HOPME, MTOJIHOTY
U IIOIIOJIHEHHUE;

— KOMITAKTHOCTbB: €£-CETH, BIIOJHE OrPAHMYECHHBIE MHOXKECTBA, KOHEYHOMEPHBIN Cllydail U
nemMmy Pucca;

— OrpaHMYEHHBIE ONepaTopbl U (YHKIIMOHAIBI: HOPMY Ooleparopa, (pakTopmpoCTpaHCTBa,
CONPsKEHHBIE ITPOCTPAHCTBA U TeopeMy XaHa—DbaHaxa;

— Teopembl bapa, banaxa—IlITeitnray3a, banaxa 00 OTKpbITOM OTOOpaxeHHH, 00
00paTHOM oIlepaTope U 0 3aMKHYTOM rpaduxke;
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— TuIb0EepPTOBBl MPOCTPAHCTBA, L/ p-MpOCTpaHCTBA, KOMIIAKTHBIE M CIIEKTpajbHbIC
OTIepaTOpPHI, MPOCTPAHCTBA C BOCIIPOU3BOASAIINM SAPOM, IpocTpaHcTBa CoboseBa U pacCTOSHUS
Bacepmreiina.

ymembw:

— MPOBEPSATH MOTHOTY, KOMIIAKTHOCTb, 3aMKHYTOCTb IOANPOCTPAHCTB U SKBUBAJICHTHOCTD
HOPM;

— BBIYUCJIATH HOPMBI (DYHKIIMOHAJIOB U ONEPAaTOPOB: TUATOHAIBHBIX, CIBUTA, YMHOKEHUS
Y MHTETPAIIbHBIX;

— MOPUMEHSTh NPUHLHUII CKUMAIOUMX oToOpaxenuit banaxa, teopemy Xana—banaxa,
TEOpeMbl 00 OT/ICIEHUHN U OCHOBHBIE TeopeMbl baHaxa;

— paboTaTh ¢ OPTOTrOHAJIBHBIMH MPOEKIUAMH, psiaamMu Pypre, paBeHcTBOM [lapceBans u
teopemor Pucca—@umiepa;

— TMPUMEHSTH ONEPATOPHBIN S3bIK K METOAY TJIaBHBIX KOMIIOHEHT, SAEPHBIM METOJIaM,
onepatopam bemnmvana, WGAN u GpyHKIIMOHATAM pPHCKa.

enademp:

— S3BIKOM OaHAaXOBBIX U THILOEPTOBBIX MPOCTPAHCTB, ONEPATOPOB, ABOWCTBEHHOCTH,
KOMIIAKTHOCTH U CIIEKTPA;

— TEXHHUKOW CTPOTHX JIOKA3aTEIbCTB U TIOCTPOCHHUSI KOHTPIIPUMEPOB B OECKOHEUHOMEPHOM
aHaJu3e;

— METOJJaMH OIICHKU HOPM, CXOJUMOCTH, YCTOWIMBOCTH M KOPPEKTHOCTH MTEPAITHOHHBIX
poLeayp;

— CIIEKTPATbHBIM MOJIX0JIOM K METOJY TJIaBHBIX KOMIIOHCHT, HHTCTPAILHBIM OIIEPATOpaM,
JariacuaHam rpaQoB U CrIIaXUBaHUIO;

— HaBBIKOM IE€PEBOAA 3aJad MAIIUHHOTO OOYYeHHS, ONTHUMHU3ALUH, IMHAMHYECKOTO
MPOrpaMMHUPOBAaHUS U (PMHAHCOB Ha SA3bIK (DYHKIMOHAILHOTO aHATN3a.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHHKaMHU YHUBEpCUTETA U B (popMe caMOCTOSITEIbHON pabOThl 00yUYarOIIUXCA:

KomnereHnuus Conep:xanue HNuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHIIHH KOMIIeTeHIIHH pe3yJIbTaToB 00yueHus 1o
JucHMIJInHe (MOIYJIIO)
VK-1 CnocobGeH ocynIecTBIATh VK-1.1. 3HaeT METO/IbI ITOMCKA U aHaIu3a
ITOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJIn3 I/IH(l)OpMaLII/II/I B oOy1actu
A CUHTE3 HH(l’OPMaHHH: AHAJIMTUKY, OCHOBHBIE IIPUHIIAIIBI
[PUMCHATE CHCTCMHBIN KPUTHYECKON OIIEHKH UCTOYHUKOB
TOZXOJ UL PCIICHHA nH(OpMaLIMU U UX PEJICBAaHTHOCTH.
HOCTaBJICHHBIX 337144
YK-1.2. YMeeT KpUTUUECKH OLICHUBATh
HUCTOYHUKU WH(POPMAIIUU U
CHUHTE3UPOBATH JTAHHBIE U3
Pa3IMYHBIX UCTOYHUKOB JJIS
pelieHus 3a1ay, IPUMEHSTh
CHUCTEMHBIN MOJIXO0/1 K aHAJIU3Y U
PEIICHHI0 KOMIUIEKCHBIX MPo0IemM
YK-1.3. WmeeT npakTuyeckuil onbIT paboThl
C COBPEMEHHBIMH MHCTPYMEHTaAMU
Y TEXHOJIOTHSIMH TSI 00pabOTKH
uH(popmanuu, GopMyIUpOBaHUU U
CTPYKTYPUPOBAHUU 3a]1a4 HA
OCHOBE NOJy4eHHOM nH(opManuu
OIIK-4 CriocobeH moHUMAaTh OIIK-4.1. 3HaeT OCHOBHBIE TPUHIUIIEI PaOOTHI
HPHHIUIBI PabOTHI UH(POPMALMOHHBIX TEXHOJIOTHI U UX
WH(POPMAITMOHHBIX BIHUSHYE HA OM3HEC-TIPOIIECCHI
TCXHOHOFI/II\/'I; HUCIIOJIB30BaTh
WH(POPMAITUIO, METOIBI U OIIK-4.2. ‘YMeeT UCIoNIb30BaTh METOIBI U
HPOrpaMMHbIE CPEJICTBA €€ HpOrpaMMHBIE CpeJICTBa Ul cOopa,
cbopa, 00paboTKK U aHATTU3a 00paboTKHM 1 aHaIM3a HHPOPMALIUH,
JU1st ’H)OPMAITHOHHO- obecrieunBasi Ka4YeCTBEHHYIO
AQHATUTUYECKON MOJICPIKKH UH()OPMALTMOHHO-AaHATTUTHIECKYIO
HPHUHSTHUS YIPABICHUECKUX HO/IICPKKY
peleHuit OIIK-4.3. HMeeT pakTHYECKUI OIIBIT B
MMPUMCHCHUHU aHAJIUTUYCCKUX
HHCTPYMEHTOB JUIS IIOJIEPIKKH
HPHUHATHUS YIPABICHYECKHUX PEIICHUI B
OpraHU3aLHsX
IK-2 Crnoco6eH HCToIb30BaTh IK-2.1. 3HaeT OCHOBHBIE MAaTEMATUYECKUE
COOTBETCTBYIOIINH METOJIBI M HHCTPYMEHTAJIbHBIC
MaTeMaTHYeCKHUii anmnapar u CpE/CTBa, IPUMEHSEMbIE JUTS
MHCTPYMCHTAIILHRIC 00paboTKK M aHanM3a MHGOpMaIun
Cpe/icTBa JU1 0bpaborkit, [K-2.2. VYmeeT 3 (peKTUBHO UCIIONIB30BAThH
aHaIIN3a ¥ CHCTEMAaTH3aIuH .
MEOpMAITIH 10 TeMe MaTeMaTUYeCKHU anmapar Jjist
HCCITEIOBAHHS JUTS PEIICHHA CHUCTEMaTH3aIluu JaHHBIX U
3a7124 Po(eCCHOHATBHOI penieHus mpodecCHOHANBHBIX 33714
[K-2.3. HmeeT npakTuyeckuil onbIT paboThl

JACATCIIBHOCTHU

C UHCTPYMEHTAMH aHaJIu3a
nH(popManuu B paMKax
MCCJIEI0BATENbCKUX MPOEKTOB
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMuYecKHe Yachl
HaumenoBanue TKY
" pa3aena IMCUUIITHHBI Qunaz dopua (Texymui
AynutopHasi padoTa CamocrosTe
(Moays) I C K KOHTPOJIb
eKIUH eMHHAapbI OHTPOJIb JbHAsA yenesaemocTH)
padora
1 HopMmupoBanusie 10 20 2 30 YcTHbli onpoc
MPOCTPAHCTBA, KonTponbHas
KOMITAKTHOCTD U pabora
OIIEPaTOPbI
2 I'me0epToBHI 10 20 2 30 YeTHBIH ompoc
MPOCTPAHCTBA U KonTponbHas
npocTtpancTBa L”p pabota
3 KomnakTtasie u 10 20 2 30 Konnoxsuym
CIIEKTpAIIbHBIC OTIEPATOPHI
3auem c ouenkoi 4
Hmozo: 30 60 10 90
Obvem oucuyunaunsl (mooynsn) (6 190
ax. u.)
Obvem oucyunaunvt (mMooyns) (e 5

3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena
JMCHMIJIMHBI (MO1YJIs1)

Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

1 HopmuposanHbie
MPOCTPAHCTBA,
KOMITAKTHOCTh U
OTIepaTOPhI

HopwmupoBanusie 1 6aHaXxoBBI TpOCcTpaHcTBA. HOpMEI Ha BeKTOpax,
MTOCIIEZI0BATENBHOCTSIX, PYHKIHAX 1 MaTpunaX. CXoIUMOCTh IO HOPME,
MIOJIHOTA U TIONIOJTHEHHUE.

KoMnakTHOCTh B HOPMUPOBAHHBIX IPOCTPAHCTBAX. £-CETH, BIOJIHE
OTpaHUYECHHbIE MHOXKECTBA, KpUTEpU KoMIakTHOCTH. KoHeuHOMEpHBIi
cinyyail u ntemMMa Pucca.

[MoanpocTtpaHcTBa, PaKTOPIPOCTPAHCTBA U OTPAaHUYCHHBIC JINHEHHBIC
oneparopsl. dakTopHOPMA, HOpMa ONEPATOPA, AUATOHATBHBIE
OIepaTopbl, ONIEPATOPHI CABUTA U HHTETPAJIbHBIE OTIEPaTOPHI.
Cxxumarorue otroopakenus. Teopema banaxa o HENMoOJBMKHON TOUKeE,
METOJ ITOCIIeI0BaTEILHBIX MpHOImKeHni, psa Heimana. KonTponsHas
pabora 1.

Jluneitaple QyHKIMOHAIBI U CONPsDKEHHBIE MPOCTpaHCTBA. TeopeMa
Xana—baHaxa, KA HOHHYECKOE BIOKEHUE BO BTOPOE COMPSLKEHHOE,
KpaTKo 0 pehIeKCHBHOCTH.

Ortnenenne BHIMYKIIBIX MHOXKECTB. [ eomeTprueckas hopmMa TeOpeMbl
Xana—baHaxa, onopHbIe (DYHKITMOHAJIBI.

2 ['ums6epToBEI
MIPOCTPAHCTBA U
npocTtpancTBa L"p

Teopema bapa u ocHoBHBIE TeopeMbl banaxa. Teopema banaxa—
[reitaraysa, Teopema barnaxa 06 OTKpBITOM 0TOOpakeHUH, TeopemMa 00
0o0paTHOM omeparope, TeopeMa 0 3aMKHYTOM Tpaduke.

I'ums6eproBsl mpocTpancTBa . CransgpHoe Ipou3BeeHHE,
OPTOrOHAJILHOCTbH, OPTOTOHAJIBHBIE IOTIOJIHEHHS, TEOPEMA O MIPOCKIINHY,
TeopeMa Pucca o npencrapiennu GpyHkuonanos. KontponbHas pabota
2.

I'uns6eproBsl mpoctpancTBa 1. OpToOHOPMHUPOBAHHBIE CUCTEMEI,

ko3¢ duiueHTH 1 psabl Dypbe, HepaBeHCTBO beccels, paBeHCTBO
ITapcesans, Teopema Pucca—®@umepa.

IIpoctpanctea Lp u nBoiictBennocts L p—L"q. HepaBencTBa
I'énbnepa u MunkoBckoro, noaHora L*p, Teopema Panona—Huxonuma
KaK BHEIIHUH pe3yJibTarT.

3 Kommaktable u
CIIEKTPAILHBIE OTIEPATOPBI

Komnakrtasie onepatopsl. Teopema Apriena—ACKO0IH, ONIEPATOPHI
KOHEYHOI'0 paHra, MHTEerpaJibHbIE ONepaTopsbl, ornepaTopsl [ unsdepra—
[IImunra, anerepHatuBa Openronsma. Kommoksuym.

CriekTp orpaHH4eHHOro ornepaTopa. Pe3onbBeHTHOE MHOKECTBO,
PE30JIbBEHTA, CHEKTPAJIbHBIN pasinyc, CIIEKTPhI JHaroHAIbHBIX
OIIEPaTOPOB U ONEPATOPOB CABUIA, CIIEKTPAJIbHAS TEOpeMa JJis
KOMITAKTHBIX CAMOCOIPSKEHHBIX ONIEPaTOPOB.

I'unp0epToBEI MPOCTPAHCTBA C BOCIIPOU3BOISIINM SIPOM.
BocnpousBoasiue siipa, siiepHbIi TPIOK, TEOpEMa O NPeACTaBICHUH
MUHHMH3ATOPA, SIepHas rpeOHeBast perpeccusi, MaKCUMaabHOE CpeTHee
pacxoxieHue.

IIpoctpanctBa CoboneBa u npeodpazoBanue Oypre. O600mIEHHBIE
npou3BoHbIe, mpocTpancTBo H1, Hopmbl CoboneBa, HEpaBEHCTBO
[lyankape, ¢popmyna [Inanmepens.

OnTuManbeHBINA TPAaHCIOPT U paccTosAHUsA Bacepmreiina. 3agaua
Monsxa—KanTopoBuua, 1BoiicTBeHHOCTh KaHnTOpoBrUa—
PyOunmeiina, aunmminess! GyHKuoHais, WGAN.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Ocoxun, A. H. Teopus mndopmaruu : yuyeonuk st By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

2. Tepcenos, A. C. Jlekuuu 1mo nNpuKiIagHOMY (YHKIIMOHATHPHOMY aHAIN3Y : YICOHHUK IS
By30B / A. C. TepcenoB. — Mocksa : UznatensctBo HOpaiit, 2025. — 83 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-18812-7. — Texkct : anmexTpoHHBIN // OOpa3zoBareibHAs
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/568927.

3. CrapoBoiitoB, B. H. ®ynkuuonanbubiil ananu3. Mepa u unterpain Jlebera : yueOHUK 1715
By30B / B. H. CrapoBoiiToB. — Mocksa : U3natensctBo FOpaiit, 2025. — 121 ¢. — (Bsicmiee
oOpazoBanue). — ISBN 978-5-534-19991-8. — Tekcr : anektponnsiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/569213.

Jlononnumenvnas numepamypa:

1. Jloxtuonos, U. K. Yucnenusie metoas! : yuebnuk / M. K. Jloktronos, JI. I1. Muponenko,
B. B. Typynanos ; nmoj o0mi. peai. KaH[. TexXH. HaykK, mpo¢. B. B. Typymnanosa. - Mocksa ; Bonoraa
: Uadpa-Umxenepust, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - Tekct : anexTponHbiii. - URL:
https://znanium.com/catalog/product/1902598.

2. Unpun, B. A. Maremarnyeckuii anaimm3 B 2 4. YacTth 2 : y4eOHUK U1 BY30B / B. A.
Wnbun, B. A. CagoBanunii, b. X. CengoB. — 3-e uzn. — Mocksa : UznatensctBo FOpaiit, 2025.
— 324 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09085-7. — TekcT : 21€KTpOHHBINH //
OopazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560316.

3. Hukutun, A. A. Matematnueckuii ananu3. COOpHUK 3a1a4 : yueOHOe mocodue 171 By30B
/' A. A. Huxkutun. — Mocksa : U3narensctBo FOpaiit, 2025. — 353 ¢. — (Briciiee o6pa3oBanue).

— ISBN 978-5-9916-8585-6. — TekcT : anexkTpoHHbIH // O6pazoBaTtenbHas miatgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/560413.

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKON 0a30i, COOTBETCTBYIOIIEH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH JIsl IPOBEACHUSI 3aHATUI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MPaKkTU4YECKOro) THMA, TPYNIOBBIX H
WHAUBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBbHOM paboThl U MOMEIIEHUS I XPaHEHHs U PO(PUIAKTHYECKOTO
obcimyxuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMU KaIbKYIATOPaMH,

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[TomerieHus 111 CaMOCTOATENBHOM paboThl 00yUYarOIINXCsl, B TOM YHCIIE IPUCIIOCOOICHHbIE
JUI WCTOJb30BAHUS WHBAJIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO Mpolecca MO TUCHUIIMHE (MOJIyJIE), B TOM YHCIIe KOMILJIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecreyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOe
Bpay3sepbI:
Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO paclpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUIOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecnedeHne 1Jisl IJIAHHPOBAHUS H YYeTa BPEMEHH:
Toggle app | 3apyOexHOe | CBOOOHO pacIpoCTpaHseMOe
CucTeMBbl YHpaBJeHHsI MPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxxsoe | nmmensmonHoe
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Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxuoe | nuuensHonHOE
CripaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIPaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBCHHOE | JIMIIEH3UOHHOE

Cranpmapraeiii Russian Edition
Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOIHO pacIpoOCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
ITaxkeThbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeToanuyecKkue U OIeHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mpouecce uzyueHuss AuCUUIUIUHBL (MOIynsi) «DyHKIIMOHAIBHBIA aHAIM3» B paMKax
TEKYIIEro KOHTPOJS YCIIEBAEMOCTH HCIIONB3YIOTCS Takue BUABI YUeOHOW pabOThI, KaK JIECKIIHS,
CEMHHApBI, KOHTPOJIbHbIE Pa0OT, YCTHBIE OMPOCHI, KOJUIOKBUYM, a TaKKe Pa3TUYHbIC BUIbI
CaMOCTOSITEIbHOW pa0OThl OOYYAIOIIMXCSl IO 3aJaHHI0 TperojaBaTess, HalpaBlIeHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHATBHOM  JIEKCHKH, 3aKpeIUIeHHEe  MPAKTHYECKUX
PO ECCUOHAIBHBIX KOMIIETEHIINHN, TTOOLIPEHNE MHUIHATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATENIbHOE, MOHOJOIMUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITATECS HAWNTH OTBETHI B PEKOMEHJOBaHHOU nuTeparype. Ecnn
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaTb €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMHUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, I/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKHX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlng ycrienmHoi MOoAroTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTBHCS C TEMOM
3aHATHS U OCHOBHBIMH MaTepualaMM, YTOObl MMETh BO3MOKHOCTH AKTHMBHO Y4acTBOBaTh B
oOcyxnenun. Takke MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEH JJIsi OOCYXKICHHUS, YTO MOMOXKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Yemmuwiti onpoc — 310 hopma mpoBepKH 3HAHUH, TPH KOTOPOH CTYIEHT OTBEYAET Ha BOIPOCHI
IpernoiaBaTess B YCTHOM opme, TeMOHCTPUPYS CBOM 3HAHUS U IIOHUMAHUE TEMBI.

Jns ycremHoW MOATOTOBKM K YCTHOMY OIPOCY PEKOMEHIYeTCs TIIATENbHO H3Y4YHUTh
MaTCepHraJibl IO TEMC, BKIIOYasd JICKOUHU U y‘Ie6HI/IKI/I, CO34aTh CIIMCOK KIIFOYCBBIX BOIIPOCOB U
OTBETOB, a TAKXe MPAKTUKOBATHCS B UX MPOTrOBAPUBAHUU BCIYX, YTOOBI YIyUIIUTh YBEPEHHOCTh
U YETKOCTh M3NokeHus. [1oae3Ho Takke 00CyIuTh TEMBI C OJTHOKYPCHUKAMHU, YTOOBI MOIYYUTh
pa3Hble TOUKH 3PEHUS U YIIIyOUTh MOHUMaHHe MaTepHana.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIe HYXKHO PEIIUTh 32
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDh CIICHUAJIBHBIC 3HAHUA I10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKH UX MPAKTHYCCKOTO TPUMEHEHHUSL.

Konnoxeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYACHTY 3apaHee.

B mnpomecce moAaroToBku K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH Y4eOHBIC
MaTepuaibl, 03HAKOMUBIINCH C JICKIUSMHU, Y4COHHMKAMH W JOTMOJIHUTEIBHBIMU HUCTOYHUKAMHU,
aKIIEHTUPYS BHHMMAaHHE Ha KJIIOYEBBIX Temax. PekoMmeHayercs co3maTh CTPYKTYpHUPOBAHHBIE
KOHCIICKTBI, BBIJICTISII OCHOBHBIC U, TEPMHUHBI 1 JOPMYJIBL.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HANpaBlE€HHAs Ha YINIYOJEHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB YUYECOHON AUCIMILIUHBI (MOTYIs).

B miporiecce camocTosITebHOM pabOThI CTYIEHTHI B3aUMOJACHCTBYIOT C PEKOMEHJOBAaHHBIMH
MaTepuaiamMy MpyU MUHUMAIIBLHOM yYacTHH MpenojiaBaTes. 3a1auu CTyJeHTa BKIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kpurepun nosyvyeHusi ypoBHA M OLeHUBAHUSA c(POPMUPOBAHHOCTH KOMIIETEHUMI 10
AuCcHUILVINHE (MoayJie) «DyHKIMOHATbHBINA AHAJIN3»

OueHuBaHue ypoBHS Y4€OHBIX JOCTHXKEHUH, OOy4arolmMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AMCHUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema ¢ OYEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHIUH, Cc(HOPMUPOBAHHBIX IO
JTUCIUIINHE.

g oleHMBaHMS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM M IPOMEKYTOYHOM arTecTaluu
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUSA, KOTOpask COOTHOCUTCS C TpPaJULMOHHOMN
NATHOAIIIBHOM LIKAIOH CIeIyIonM 00pa3oM, eciIi HHOE He yKa3aHo B cuiliadyce JUCHUIUINHBL:

JecaTubannbuas) IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3aueTt
OlleHKA OlleHKA 00yuyeHusl Mo TUCHUILIHHE (MOYJII0)
10 OTan4HOo 3aureHo CTyZeHT MOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIUYHO 3a4TeHO M3IIOKEHHBIMU B pabodell mporpamme, H
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH

CaMOCTOSITETILHO u JIOTUYECKH
IIOCJIEI0BATEBHO OTBEYAET Ha BCE BOIIPOCHI,
aKIeHTUpYs BHUMaHWe Ha Hauboiee
BaYKHOM. YmMmeer aHaAJIN3HPOBATH,
CpaBHUBAaTh, KacCU(PpUITUPOBATEL, 0000IIATS,
KOHKpPETH3UpPOBaTh U CUCTEMATHU3HPOBATH
W3YYEHHBIA MaTepual, BBIACNSS KIIOYeBbIC
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

MOMEHTHI W YCTaHaBIIMBas IMPUYUHHO-
CJIeJICTBEHHBIE CBs3H. YeTko (Gopmynupyer
OTBETEHI, YBEPEHHO HMHTEPIPETUPYET
pe3yIbTaThI aHaJIN30B u JIPYTUX
HCCIICIOBAHNIN, a TaKXKe PEIIacT CIOKHBIC
3amaun. CTyIEHT XOpOIIO 3HAKOM C
METOJAaMH HCCIIEIOBAHUS, HEOOXOIMMBIMU
JUTSL TIPAKTUYECKON NEATSIBHOCTH, U YMEET
CBSI3BIBATh TEOPETUYCCKUC ACIIEKTHI
JTUCIUIUTAHBL  (MOIyJIsl) C TPaKTHYECKUMHU
3a/1a4aMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa
IIOYTH B TIOJIHOM oOBeMe pabodei
mporpaMmbl 1 CaMOCTOATCIIBHO, JIOTUYCCKU
MOCJIEeIOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKI[CHTUPYS BHUMaHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHAITU3UPOBATH, CPaBHUBATE,
KJIACCU(HUIMPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CHCTEMATH3MPOBATH
W3y4YCHHBIH  MAaTepHhal, BBIIENSAS  €ro
KIITOUYEBbIC ACIICKThI u yCTaHaBJIMBas
MPUIHHHO-CIICICTBCHHBIC CBSI3H.
DOopMyIUpyET CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3yIAbTAaThl AHAIU30B U
JPYTUX WCCICIOBAHUM, a TaKkKe pelaeT
CJIOKHBIE CUTYallnoOHHBIC 3aaaun. CTymeHT
XOPOIIO 3HAKOM c METOaMHU
WCCIICIOBAHUS,  HEOOXOAUMBIMU  JUIS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBAI3BIBATH TEOPETUUCCKHUE ACIEKTHI
mpeaIMeTa ¢ IPAKTHYSCKUMHU 3a/1adaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOnamaer 0a30BBIMHU 3HAHHSIMH
0 JTUCHHUIUTHHE (MOJIYJII0), HO HCTIBITHIBAET
TPYAHOCTH TIPU CAMOCTOSTENFHBIX OTBETAX
1 WCITOJIB3YET HETOYHBIE (hOPMYITHPOBKHU. B
XO/Ie OTBETOB OH JIOMYCKAeT OIIHOKH,
Kacarommecss CyTd BompocoB. CTymaeHT
CHOCOOCH peliaTh TOJBKO CaMble MPOCTHIC
3a/a4d M BIIAJEET JIMIIb MUHUMAIbHBIM
HaOOpPOM METOJIOB HUCCITETOBAHNS.

He cnaun

He 3aureno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He OBIazel 00s13aTeIbHBIM
MUHUMYMOM 3HAaHUM MO NpeaMeTy U He
MOXET OTBETHTHb Ha BOTMPOCHI, JAXKE ECIIH
MPENoIaBaTeNb 3aJacT JONOJHUTEIbHbIC
HaBOJSIIINE BOIPOCHI.

ONEeKTPOHHBIA JOKYMEHT




Jucuummza (Moyib) «OyHKIIMOHAIBHBINA aHATIN3)» OLIEHUBACTCS CIEIYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuectBo Onucanue

YcTHBIN Ompoc 25% 4 ®opma MpOBEPKU 3HAHUM, TPU KOTOPOU CTYJIEHT OTBEYAET

Ha BOIIPOCHI MpeToaBaTess B YCTHOH Gopme,
JIEMOHCTPUPYS CBOU 3HAHUS U TIOHUMAHUE TEMbI

KouTponbHbIe 20% 2 IMuceMeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
paboThI PEILIUTD 32 OTPAHUYCHHOE BPEMS
KomnokBuym 25% 1 VYCTHBIE OTBETHI Ha BOITPOCHI, CITUCOK KOTOPBIX H3BECTEH

CTYJICHTY 3apaHee

3a4er c OLCHKOM 30% 1 Hrorosas pabota - nucbkMeHHas paboTa ¢ HAOOpoOM 3ajad,

KOTOpBIE HYXKHO PEIINTH 32 OTPaHHYEHHOE BPEMS,
BO3MOXEH JOIMOJHUTEIBHBIA YCTHBINA dK3aMEH

®opmyJa pacyéra UTOrOBOI OLEHKH MO JUCHUIIMHE (MoayJie) « DyHKIUOHAIbHbIN
anaau3»: «0,25x cpeanee 3a ycrHble onpockl + 0,2X cpegHee 3a KOHTPOJIbHBIE paboThl + 0,25 X
KOJUTOKBUYM + 0,3 X 3a4eT C OLIEHKON».

Texkyummii KOHTPOJIb ycIeBAeMOCTH 00y4AOLIUXCH M0 AUCHUIIINHE (MOyJIe)

IIpumepHBbIe BONPOCHI /I YCTHOTO 0NpPoca

Metpuueckue npocTpaHCcTBa

1.

10.

Hepe‘{I/ICHI/ITe AKCUOMbI MCTPUKHU U O6T)$ICHI/IT6, nmo4yeMy OHHU HGO6XOILI/IMI)I JJIA
OMpCACIICHUA PACCTOAHUA MCKAY DJICMCHTAMMU.

HpI/IBeI[I/ITe IIpUMEp I[PICKpGTHOﬁ MCTPUKHU Ha MHOXCECTBC HATYpPAJIbHBIX YHCCII H
INOKaXXHTC, KaK OHa pa60TaeT AJI1 ABYX PA3JIMYHBIX 3JICMCHTOB.

OnummMre METpUKy B MpOCTpaHCTBE R® M yKakuTe, Kak OHa CBs3aHA C E€BKJIUJAO0BOM
HOPMOM.

Yro Takoe meTpuka B npoctpanctse C[a,b]? IIpuseaure npumep GyHKINUU U BEIYUCIUTE
paccTosiHue MEXy IByMS QYHKIUSIMHU.

Omnpenenure MeTpuKy P Ha mocineOBaTENbHOCTAX M OOBSICHUTE, KaK OHA 3aBHCHUT OT
napaMerpa p.

Yro Takoe mNOIHOE MeTpuyeckoe IpocTtpaHcTBo? [lpuBeaure mnpumep MOJIHOTO
MPOCTPAHCTBA U KOHTPIIPUMEP HEMOIHOTO.

OObsicHUTE TOHSTHE TMOMOJHEHMS] METPUYECKOro IPOCTPAHCTBA U  NPUBEIUTE
KOHCTPYKIUIO ITOIOJIHEHMS JI PAalUOHAIIBHBIX YHCEIL.

Chopmynupyiite TeopeMy O BIOXKEHHBIX IIapax U OOBACHUTE €€ NPUWIOKEHHUS K
CYyILIECTBOBAHUIO PELICHUN YPAaBHEHH.

[IpuBenute npuMep HEMOJHOTO METPUYECKOTO0 MPOCTPAHCTBA M MOKAXKHUTE, KaK €ro
MIOTIOJTHUTb.

Kak Teopema o0 BIOXKEHHBIX IIapax MPUMEHSAETCS B aHAIU3E CXOJAUMOCTHU
MOCJIeJOBATEIHHOCTEH?

HOpMI/IpOBaHHBIe IMPOCTPAHCTBA

1.
2.

OOBsicHUTE CBS3b MEX/Y HOPMOM M METPUKOI B HOPMHUPOBAHHOM ITPOCTPAHCTBE.

YTto Takoe 3KBHUBaJICHTHOCTH HOpM? HpI/IBCIlI/ITC OpUMEp ABYX 3KBUBAJICHTHBIX HOPM Ha
R2.

ONEeKTPOHHBIA JOKYMEHT
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9.

10.

OnuiuTe TpoCcTPaHCTBO LP U yKakuTe, Kak OHO ONpeAeseTcs s (yHKIMA Ha OTPE3Ke.
Chopmynupyiite HepaBeHCTBO ['€nbiepa M 00BSCHUTE €ro POJib B aHATIN3E€ HHTETPAJIOB.
[TpuBenuTe HEpaBEeHCTBO MUHKOBCKOTO U MOKAXXHUTE €ro MPUMEHEHHE K CyMMaM PsI/IOB.
Yro Takoe mpoctpancto 1P? [IpuBeaute mpumep nocieoBaTeIbHOCTH U3 12,

Oo6mbsicuute Teopemy Prcca 0 KOHEYHOMEPHBIX MOANPOCTPAHCTBAX U €€ CIIEACTBHSI.

[IpuBenure mnpuUMep HOPMUPOBAHHOTO TMIPOCTPAHCTBA, IJI€ BCE KOHEUHOMEpHBIE
MOAMPOCTPAHCTBA 3aMKHYTHI.

Kak HepaBencTBo ['€npaepa ucnonp3yercs B 10Ka3aTeabCTBE MOIHOTHI LP?
CpaBHHTE CBOWCTBA MPOCTPAHCTB |' 1 100 ¢ TOUKM 3peHuUst UX HOPM.

TeOpeMBI ITOJIHOTBI

1. Cdopmynupyiite Teopemy bopa o kareropusx M OOBSCHMTE IOHATHE KaTe€rOpUU
MHO’KECTB.

2. IlpuBemute npuinoxeHue Teopembl bpa K CylIecTBOBaHHIO HENPEPHIBHBIX (DYHKIHNA C
3aJJaHHBIMU CBOMCTBaMH.

3. Uro Takoe cxumaromiee orobOpaxenue? IlpuBenure mpumep U OOBSICHUTE HPUHIMII
CKMMAIOIINX OTOOpaKEHUH.

4. Kak npuMeHseTcs NPHUHLMII CKUMAIOLUMX OTOOPaKEHUH K PELICHUI0 HHTETpasIbHbBIX
ypaBHEHU?

5. Chopmynupyiite TeOpeMy O MPOJOIKEHUH PAaBHOMEPHO HENPEPhIBHBIX OTOOPAXKEHUN U
IPUBEANUTE IPUMED.

6. OOBbscHUTE, TOYEeMYy paBHOMEpPHAsI HETIPEPHIBHOCTD BaYKHA ISl TIPOJIOJDKEHUS (DYHKIIUH.

7. llpuBenute KOHTpPIpHUMEp, Ile (PYHKIMS HE MOXKET ObITh IMPOJOJIKEHA PaBHOMEPHO
HENPEPBIBHO.

8. Kak teopema bapa cBsizaHa ¢ OJTHOTOW METPUYECKUX ITPOCTPAHCTB?

9. IIpumMeHHUTE NPUHIMI CKUMAIOIIMX OTOOPAKEHUH K HaX0XKJICHUIO HEMOBM)KHOM TOUKH B
R.

10. OObsicHUTE pPONBH TEOpPEM TMOJHOTHI B JIOKA3aTEIbCTBE CYIIECTBOBAHUS pEIICHUI
TuddepeHIaIbHbIX YpaBHEHUH.

KomMmakTHOCTB

1. Chopmynupyiite kpurepuii Xaycaopda KOMIIAaKTHOCTH B METPUUYECKUX TPOCTPAHCTBAX.

2. Yro Takoe TOTalbHAas OrpaHMYEHHOCTH? [IpuBennTe MpUMEp TOTAIBLHO OTPAHHUYCHHOTO
MHOJKECTBA.

3. OObscHuTe TeopemMy Apliena-AcKoiIU U MOHATHE PABHOCTENICHHON HENPEPHIBHOCTH.

4. Kak npumensercs Teopema Apuena-Ackonu K komrnaktHocty B C[a,b]?

5. TlokaxkuTe, YTO MPOCTPAHCTBO |P KOMITAKTHO /1711 KOHEUHOMEPHBIX CIIy4aeB.

6. IlpuBemute mpuMep KOMIIAKTHOTO MHOXKECTBa B R? 1 mpoBepbTe ero cBOWCTRA.

7. OObBsicHUTE CBA3b MEXAY KOMIIAKTHOCTBIO M PaBHOCTENEHHOW HENpPEepbIBHOCTHIO
ceMmencTBa PYHKIUH.

8. Kak kputepuit Xaycnopda ucnonab3yercs sl IPOBEPKH KOMIIAKTHOCTH MTOIMHOKECTB.

9. IlpuBenure KOHTpHpUMEP HEKOMIAKTHOrO MHOXkecTBa B C[0,1].

10. O6BscHUTE NPUITOKEHUSI KOMITAKTHOCTH K CXOJIMMOCTH ITOCIIEI0BaTEIbHOCTEH (DyHKIIUHA.

ONEeKTPOHHBIA JOKYMEHT



Jluneiinbie GyHKITMOHAIBI
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8.
9.

Cdopmynupyiite Teopemy XaHa-baHaxa B BeIlIeCTBEHHOM Cl1y4ae U OOBSICHUTE €€ CMBICI.

[lpuBeaure mnpuMep HETPUBHAIBHOIO IPOJODKEHHs JIMHEHHOro (yHKIMOHaIa IO
Teopeme XaHa-banaxa.

Uro takoe Teopema XaHa-baHaxa B KOMIUIEKCHOM ciydae? Uem oHa oTiamyaercs OT
BEILECTBEHHOTO?

OO6wbsicuute cieacTBue TeopeMbl XaHa-banaxa o pa3geneHuu BhITYKIbIX MHOXKECTB.
[TpuBenuTe mpuMep ABYX BBITYKJIBIX MHOXKECTB, Pa3AeIUMBIX THIIEPILIOCKOCTHIO.
Kak teopema Xana-banaxa npumeHsieTcs K CyleCTBOBAaHUIO HEMPEPBIBHBIX PACIIUPEHUH.

[Toxaxkute Ha MpUMepe, MOYeMy He BCIKUIN (PYHKIIMOHAT MOKHO MPOJIOJDKUTH 0€3 OTepH
HEIMPEPHIBHOCTHU.

O0®bsicHuTe posb TeOpeMbl XaHa-baHaxa B IBONCTBEHHBIX IPOCTPAHCTBAX.
[TpuBeaute npumep nuHeitHOTO QyHKIMOoHaNa Ha C[a,b] 1 ero mpoxoKeHue.

10. Kak ciezicTBHE 0 pa3/ieIeHUH MHOKECTB HCIIOJIb3YETCSl B ONITUMH3AIIAN?

Conpsik€HHBIE TPOCTPAHCTBA

o~ wn e
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UYro Takoe aBoiicTBeHHOE ITpocTpancTBO? [TpuBeauTe npumep (1')*.
OObsicHuTe c1adyro TOMOJIOTHI0 B HOPMUPOBAHHOM MPOCTPAHCTBE.
Cdopmynupyiite Teopemy banaxa-Amnaorny u 00bICHUTE €€ 3HAUCHUE.
Yro takoe cimabas* Tononorus? [IpuBenure npumMep ee MpUMEHEHHSL.

OObsicHuTe TMOHATHE PEQIEKCUBHOCTH MPOCTPAHCTBA U MPHUBEAUTE IMPUMED
pedIeKCUBHOTO MPOCTPAHCTBA.

[Toxaxwure, uro LP pedpnexcuBHo as 1 <p < oco.

[TpuBeauTe nmpumep HepedIIeKCUBHOTO MPOCTPAHCTBA, TAKOTO Kak L'.

Kax Teopema banaxa-Amnaoriy cBsi3aHa ¢ KOMIAaKTHOCTBIO B CJIa00i™* TOMoIOTUu?
OO0BsicHUTe IPIIIOKEHUS C1a00H CXOIMMOCTH B (DYHKIIMOHATLHOM aHAJIH3E.

10. CpaBHHTE CBOWCTBA JBOWCTBEHHBIX MTpocTpancTs s 12 u C[0,1].

['nap0epToBBI MPOCTPaHCTBA

1.

»>w
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ChopmynupyiiTe TOXAECTBO MapajijieiorpaMma U OOBSICHUTE €r0 POJib B ONpPEeTIeHUN
THJIBOEPTOBBIX TPOCTPAHCTB.

Yto Takoe MMPOCKIMOHHAA TeopeMa? HpI/IBeI[I/ITe pUMEP NPOCKIHUU HAa TIOATIPOCTPAHCTBO.
OOBSICHUTE TTOHATHE OpPTOTOHAJIBHBIX CUCTEM U HEPABCHCTBO beccens.

Chopmynupyiite Teopemy Pucca o mpencraBneHun (YHKIIMOHAIOB B THIBLOEPTOBBIX
MPOCTPAHCTBAX.

Kak ctposres psaast @ypse B L*? [IpuBeaure npumep pasziiokeHus QyHKINN.
[TokaxuTe, 4TO OPTOHOPMUPOBAHHAS CUCTEMA TTOJTHA B TMJILOEPTOBOM MPOCTPAHCTBE.
[IpuBeauTe npuMep OPTOrOHAIIBHON CUCTEMBI B R3.

OO0bsicHUTE PUIIOKEHUS TPOEKIIMOHHON TEOPEMBI K PEIICHUI0 YPaBHEHUH.

Kaxk nHepaBeHncTBO beccens ucnonb3yercs B aHanuse psaoB Oypbe?

10. CpaBHHTE THIBOEPTOBHI MPOCTPAHCTBA C OAHAXOBBIMHU TI0 CBOWCTBAM.
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JIuHeitHbIe onepaTopkl

9.

Uto Takoe orpaHM4YeHHBIN JTMHEHHBINA oniepaTop? [IpuBenute npumMep U KOHTPIIPUMED.
OObsicHUTE IOHATHE S/pa OlepaTopa U ero CBOMCTBa.

Chopmynupyiite TeopeMy banaxa-Illteitnraysa (mpuUHITT PaBHOMEPHOI1
OTrPaHUYEHHOCTH).

IIpuBenure npuMep IPUMEHEHHsI NPHUHIMUIIA PABHOMEPHOW OrPAaHUYEHHOCTH K
[IOCJIEIOBATEILHOCTH OIIEPATOPOB.

Yro Takoe oOpaTHbIi onepaTop? Korja oH cymiecTByeT JjIsl OrpaHUYSHHOTO orepaTopa’?

OObsicHuTe, ToueMy OOpaTHBIM oOmeparop K KOMIAKTHOMY OIepaTopy He Bceraa
CYILECTBYET.

[TpuBennTe npUMep KOMIIAKTHOI'O OIEpaTOpa U €ro CeKTpaJIbHbIE CBOMCTBA.

Kak teopema Dbanaxa-llITeliHray3a INpUMEHSETCS B aHaIu3€ CXOJUMOCTH PsIOB
onepaTopoB?

ITokaxurte Ha IMpUMEPE, UTO HCIPCPBIBHOCTD OIICPATOpA CICAYET U3 OIrPAHUYICHHOCTH.

10. O0BsicHUTE CBA3b MCKAY AApOM OIiepaTopa U €0 HHbEKTUBHOCTBIO.

OcHOBHBIE TEOPEMBI

Awnd e

7.
8.
9.

Cdopmynupyiite Teopemy banaxa 06 oOpaTHOM orepaTope U 0OBICHUTE €€ YCIOBUSI.
Uro Takoe Teopema o 3aMKHyTOM Tpaduke? [IpuBenure mpuMep ee mpuMeHEHUsI.
OO0BscHUTE TEOpEMY 00 OTKPHITOM OTOOpPAKEHUH U €€ POJIb B N30MOPHU3MaXx.

[TpuBenute mpumep, rae Teopema 00 00paTHOM onepaTope rapaHTHPYET CYIIECTBOBAHHE
obOpaTHoTO.

Kak Teopema 0 3aMKHYTOM rpaduKe HCIONB3YEeTCs IS JOKa3aTeIbCTBA HEMPEPBIBHOCTH
OTepaTopoB?

[Toxaxkute Ha IpUMepe MPUMEHEHHUE TEOPEMbI 00 OTKPHITOM OTOOPA’KEHUH K JIMHEHHBIM
oreparopam.

OOBsicHUTE, TOYEMY ITH TEOPEMbI BaJKHBI JJI1 TEOPUN OaHAXOBBIX TPOCTPAHCTB.
[TpuBeauTe KOHTPIPUMED, II€ TEOpeMa 00 0OpaTHOM OIepaTope He MPUMEHHUMA.
Kak Teopema o0 3aMKHYTOM rpaduke cBs3aHa ¢ MOJTHOTOW MPOCTPAHCTB?

10. O6BsicHUTE NPUITOKEHUS 3TUX TEOPEM B PELICHUHU ONEPAaTOPHBIX YPaBHEHUH.

CrnekTpanbHas TeOpHUs

1.
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Yro Takoe CHEKTp omeparopa M €ro KOMIIOHEHTHl (TOYEYHBIH, HENpepbIBHbIM,
OCTaTOYHBI)?

OOBbsicHUTE OHSTHE PE30JILBEHTHI U €€ CBOWCTBA.

Chopmynupyiite popmyny ['enbdhanna 11 ciekTpaabHOTO pajanyca.
[TpuBenuTe mpUMep CIEKTpa orepaTopa YMHOKEHUS HAa PYHKIHIO B L2

Kax BeramcIiseTcs CieKTpasibHbIA paanyc JJIsl HOPMaJIbHOTO oneparopa?
OObsicHUTE Pa3HUILY MEX]ly TOUEUYHBIM U HEMPEPHIBHBIM CIIEKTPOM Ha MPUMEpE.
[TpuBenuTe mpuMep oneparopa ¢ OCTATOYHBIM CIIEKTPOM.

Kak pe3onbBeHTa UCIIONIb3YETCS 7Sl peICHHS ONepaTOPHBIX YpaBHEHUN?
[Tokaxkute Ha MpUMepe, YTO CHEKTP KOMITAKTHOTO OllepaTopa JUCKPETEH.

10. OOBsicHUTE TPUITOKEHUS CTIEKTPATLHONW TEOPHH B KBAHTOBOI MEXaHUKE.

ONEeKTPOHHBIA JOKYMEHT



KomnakTHbIe onepatopel

No ko

8.
9.

[lepeuncnure KpuTeprUn KOMIAKTHOCTH OTepaTOpa U MPUBEAUTE IPUMED.
Cdopmynupyiite Teopemy Lllayaepa o HemoABUKHBIX TOUKaX KOMITAKTHBIX OTOOPayKEHUH.
Yro Ttakoe anbrepHaTHBa Opearonbma A KOMIAKTHBIX ONepaToOpoB?

OObsicHUTE CHIEKTP KOMIIAKTHOT'O OTllepaTopa U ero CBOMCTBA.

[TpuBenuTe mpuMep UHTETPAIBLHOTO oneparopa B L? 1 mpoBepbTe €ro KOMIaKkTHOCTb.
Kaxk anprepratuBa ®@penroibma NpUMEHSIETCS K PENICHUIO YpaBHEHUM BUa AX =Y.

[ToxaxkuTe, YTO CIEKTp KOMIIAKTHOTO OIepaTopa COCTOMT W3 HYIS U COOCTBEHHBIX
3HAYEHUH.

OOBbsicHUTE POJIb KOMITAKTHBIX OIIEPATOPOB B alllPOKCUMAIIUH.
[TpuBeauTe MpUMEpP HEKOMITAKTHOTO OTepaTopa u OOBSICHUTE TIOYEMY.

10. Kak Teopema Illaynepa ucronp3yercsi B HETMHEHHOM aHamu3e?

CamocornpsikEHHBIE OMEePaTOPhI

no
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Yro Takoe cummeTpuuHblid oniepatop? Ilpusenure npumep.
OObsicCHUTE IOHATHE CAMOCONPSKEHHOTO ONIEPaTopa U ero CBOKCTBA.

Chopmynupyiite Teopemy ['mibOepra-lllMuara o cmekTpe camMOCOMPSIKEHHBIX
OIIEPATOPOB.

Uro Takoe criekTpabHas TeopeMa /Il KOMIaKTHBIX CaMOCOIPSKEHHBIX ONIEPATOPOB?
[TpuBenuTe npuMep CIEKTPaIbHOTO pa3ioKeHus oneparopa B L2

Kak oxa3biBaeTcsi, 4TO CaMOCONPSKEHHBIN ONIEpaTop UMEET BEILIECTBEHHBIN CIIEKTP?
OO0BsicHUTE IPUIIOKEHUS CIIEKTPATLHON TEOPEMBI K JUArOHATU3AINH OIIepaTOPOB.
IIpuBenuTe npumMep HECAMOCONPSKEHHOTO OIIEpaToOpa U €ro CBOMCTBA.

IToxaxkure, KaK CEKTpaabHasl TEOPEMA IPUMEHSAETCS K MHTEIPAJIbHBIM OIIEpaTOPAM.

10. O0bsicHUTE CBSI3b MEXIY CHMMETPHYHOCTBIO M OPTOTOHAJIBLHOCTHIO COOCTBEHHBIX

GbyHKLIUH.

TeopeMsl anmpokcUMauu

A

© o No kW

Cdopmynupyiite Teopemy CroyHa-Beitepirpacca st anredp GpyHKIU.

[TpuBeaure npumep npumeHeHuss TeopeMbl CToyHa-Beliepmitpacca K moJmHOMam Ha
OTpE3Ke.

Urto takoe Teopema Deitepa u siapa Jupuxie?

OO0wbscHute, Kak aapa deliepa anmpoOKCUMUPYIOT HENTPEPHIBHBIE (QYHKIUH.
IIpuBenuTe npumep MOIMHOMOB bepHIITeHA U UX CBOMCTBA.

Kak reopema CroyHa-Beiiepmirpacca ncnosb3yercs A1 MII0THOCTU MOAaIreop.
[ToxakxuTe Ha MpUMepe anmpoKCUMalnio QyHKIMK oinHoMaMu bepHiireiina.
Oo6wbsicaute poib saep Jupuxie B cymmupoBanuu psagos Oypee.

[TpuBenute KOHTpIIpUMEp, e anredpa He wioTHa B Cla,b].

10. Kak T TeOpeMbl IPUMEHSIOTCS] B YUCICHHOM aHainmu3e?

ONEeKTPOHHBIA JOKYMEHT



O0600ménnpie GyHKIUA. JOTTOTHUTETHHBIC TEMBI

Yro Takoe mpocTpancTBO D OCHOBHBIX (DYHKIIMI M KaK OHO OIpeaessieTcs?
OO0BsicHUTE TTOHATUE PETYJIApU3aIuu 0000IEHHBIX (QYHKITUH.

Onumute npoctpancTBa CobosieBa HP 1 TeopeMbl BIIOKCHHUS.

Yro Takoe 00606mEnHBIE Tpou3BoaHbie? [IpuBeauTe mpumep.

Chopmynupyiite hopMysTy HHTETPUPOBAHUS IO YACTAM JUIsl 0000MEHHBIX (PYHKITUH.
O0nsicuuTe Teopemy Kpeiina-MunbpMaHa 0 KpailHUX TOYKAX BBIMYKIJIBIX MHOYKECTB.
Urto Takoe Teopema MapkoBa-KakyTaHnu 0 HEMOABUAKHON TOUYKE?

[TpuBenuTe npuMep NpUMEHEHHUS TEOPEeMbI [ poTeH KA K SASPHBIM IPOCTPAHCTBAM.
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Kaxk 0000ménnpIe GyHKIIUU UCTIONB3YIOTCS B pemieHnH qud GepeHnnanbHbIX ypaBHEHUN ?
10. O0wsicHUTE pHITOKEHUs pocTpancTB CoOoJIeBa B BAPHAIIMOHHOM MCYHCIICHUH.

IIpuMepHbIe 3a1aHUA 10 KOHTPOJILHOI padoTe
KounTtpoabHnas padora Nel

1. [okaxwure, yto npoctpanctBo C[0,1] ¢ merpuxoit |[f - g|| = sup [f(t) - g(t)| sBasieTcs
noaHbIM. [IpuBeuTe KOHTPIPUMED HEMOIHOTO IPOCTPAHCTBA.

2. Tloxaxwure, uro B mpoctpancTse 1*p (p > 1) HOpMEI ||X||_p © ||X||_c0 PKBUBaJIEHTHBI Ha
KOHEYHOMEPHBIX MOANpocTpaHcTBax. Mcnonp3yiite HepaBeHCTBO [ €nbaepa.

3. IIpumenute Teopemy bopa 0 KaTeropusx K JOKa3aTeIbCTBY TOTO, YTO MHOXKECTBO
paLMOHATIBHBIX YHCEI SABJsIETCS IepBOM kateropuu B R.

4. llpoBepbTe KOMMakTHOCTh MHOXecTBa {f n(t) = t"n} B mpoctpanctee C[0,1] c
HOMOILBIO TeopeMbl Apuena-Ackoiu. OObsICHUTE MOHITHE PABHOCTENIEHHON HENPEPBIBHOCTH.

5. Cdopmymupyiite Teopemy XaHa-baHaxa B KOMIUICKCHOM CITy4ae U MIPUBEANUTE TIPUMEP
pas/ieneHus BBITYKJIBIX MHOXKECTB.

6. Iloxaxwure, uto mpoctpancTBo L™p (1 < p < o0) pedaexcuBHo. OOBICHUTE TEOpEMY
banaxa-Anaorny mis cinaboi™ tomnonoruu.

7. B L?[0,1] naitgure npoekuuto Gynkiuu f(t) =t Ha TOANPOCTPAHCTBO, HATSHYTOE Ha {1,
t}. Mcnonb3yiiTe TOXKAECTBO NMapajuienorpaMmma.

8. s omeparopa caBura B 1" ornpenenuTe, siBISIETCS I OH orpaHudeHHBIM. [IpumennTe
HPUHIUI PABHOMEPHOW OTPaHUYEHHOCTH K CEMEICTBY OIEpaTOpOB.

9. Cdopmynupyiite TeopeMy 00 OTKPBITOM OTOOpaK€HWUH W TPHBEIUTE NpuUMep e
NPUMEHEHHUS K JIMHEHHBIM OIlepaTopaM.

10. Ins omeparopa ymHoxenus Ha f(t) = t B L?[0,1] nHaiigure cnextp. Brramcmmre
CHEKTPAJbHBIM paguyc 1 pe30abBeHTy i A = 1.5.

IIpumepHbIe 3aJaHUs 1/l KOJUIOKBUYMa

1. Hoxaxwurte, uto QyHKIUA p(X, y) =[x - Y|/ (1 + |X - y|) ABISCTCS METPUKOI HA MHOYKECTBE
BEIIECTBEHHBIX uyHced. [IpoBepbTe aKCHOMBI METPUKM U TNPUBEAUTE HPUMEDP BBIYUCIECHUS
paccTOSHUS MEX]y IBYMS UHCIIaMHU.

2. TlpuMeHHTE MIPUHIIMIT CKUMAIOIIUX OTOOpasKeHUH JUIsl pemienus ypaBHeHus X = (1/3) sin
x Ha otpeske [0, m]. Ilokaxure, 4TO OTOOpakeHWE SBIACTCA CXKUMAIOIMIMM ¢ HAWIWUTE
HETOABIKHYIO TOUKY.

3. Ucmnonb3ys Teopemy XaHa-baHaxa B BEIIECTBEHHOM cllydae, MPOJOJIKUTE JTUHCHHBIN
¢ynkunonan f(x) = x(0) ¢ moxmpocTpaHcTBa MHOrOwIeHOB Ha npoctpancTBo C[0,1]. Ykaxure
HOPMY MPOJIOJIKEHHUSI.

ONEeKTPOHHBIA JOKYMEHT



4. B mpoctpanctBe L2[0,1] paccMOTpHTE OPTOHOPMHPOBAHHYIO cHCTeMy {e n(t) = V2
sin(nmt), n=1,2,...}. [IpoBepbTe OPTOrOHAIILHOCTH 1 HOPMUPOBAHHOCTD. [IpuBeMTE HEPAaBEHCTBO
beccenst 17151 mpoU3BOIBHOTO 3JIEMEHTA.
5. Jlokaxxute TeopeMy O 3aMKHYTOM rpaduke Juisi 6aHaxoBbIX mpocTpancTB. [IpuBenure
IpUMep olepaTropa ¢ 3aMKHYTHIM rpaHuKoM, Ui KOTOPOTO OOpaTHBIN onepaTop HEMpepbIBEH.

6. Ilokaxxute SKBUBAJICHTHOCTh HOPM [[x||1 = ) [x_i| u [|X|]2 = max |[X_i| Ha KOHEeYHOMEPHOM
npoctpanctBe R”n. Mcnonb3yiiTe HepaBeHCTBO MUHKOBCKOTO ISl CPaBHEHMSI.
7. Ilpumenute Teopemy Apiena-Ackonu kK cemerictBy ¢yakiuit {f n(t) = t*n} na [0,1].
[IpoBepbTe paBHOCTENIEHHYIO HEMPEPHIBHOCTh U KOMIMaKTHOCTH B C[0,1].
8. Ilokaxwure, 4TO IBOMCTBEHHOE MPOCTPAHCTBO K ' coBmazgaer ¢ 1", [IpuBenuTte npumep
byHKIIMOHAIA U3 1700 ¥ BBIYUCIUTE €r0 HOPMY.
9. Paccmotpute omeparop casura B 1% (Tx)n = x{n+1}. Onpenenure, sBISETCS JIU OH
OTpaHUYEHHBIM, HaWUTE sIpo U 00pa3. [IpuMeHuTe NpuHIUI paBHOMEPHONH OIPaHUYEHHOCTH K
[IOCJIEI0BATENBHOCTH TAKUX OIIEPATOPOB.
10. JInsa onepaTopa ymHOxkeHuUs Ha Gynkmuto f(t) =t B L?[0,1] nalimute criekTp. Beraucnure
PE30JIBBEHTY I A = 2 U CIIEKTPAJIbHBIA PaJHYC.

3agaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOLYJIIO0)

Ne i/ 3aganue OtBer Kommnerenuus
1 YKa)kuTe aKCUOMBI METPUKH B METPUUYECKHUX IIPOCTPAHCTBAX ITonoxurensHOCT YK-1
(mepeunciuTe Yepes 3amsiTyro). b,
CUMMETPUYHOCTb,
HEPaBEHCTBO
TPEYroJbHHUKA
2 Ha3zoBute npumMep MoaIHOro METPUYECKOTO MPOCTPAHCTBA U3 Rn/ 2 YK-1
TeMsl "MeTpudeckne npocTpaHcTBa'.
3 HaiinuTe nononnenue nmpoctpanctsa Q ¢ 0OBIYHONH METPUKOM. R YK-1
4 [IpumenunTe TeopeMy O BIOKEHHBIX IIapax K CYIIECTBOBAHUIO Teopema o YK-1
pelIeHU ypaBHEHHSI B IOJTHOM IPOCTPAHCTBE (YKaXKHUTE BIIOKEHHBIX
Teopemy). mapax
5 OmpenenuTe CBA3b MKy HOPMOU U METPHUKOI B EcrecTBennas OIIK-4
HOPMHPOBaHHBIX MMPOCTPAHCTBAX (OJIHO CIIOBO).
6 VYKaxuTe HEpaBEeHCTBO, CBSA3aHHOE C MIPOCTpaHCTBaMH LP I'énbnepa / OIIK-4
(I'énpnepa nimm MUHKOBCKOTO). MUHKOBCKOro
7 HaiinuTe nBoficTBEHHOE MPOCTPAHCTBO K 1. 1”00 OIlIK-4
8 ITpumenute Teopemy Pucca kK KOHEHHOMEPHBIM Teopema Pucca OIIK-4
MOJIPOCTPAHCTBAM (YKOKUTE TEOPEMY).
9 VYKaxuTe KpUTEpUI KOMIIAKTHOCTH B METPUYECKHUX Xaycnopda OIIK-4
MIPOCTpaHCTBaX (UMs).
10 Hailinure criekTpasIbHBIN paguyc onepaTopa YMHOXEHUS Ha 1 OIIK-4
¢dbysxmmro t B L2[0,1].
11 Cdopmynupyiite Teopemy banaxa 06 oOpaTHOM oneparope Teopema banaxa OIIK-4
(kpatko). 00 oOpaTHOM
orneparope
12 VYkaxure anbTepHatuBa Opearonbma sl KOMIAKTHBIX 3 OIIK-4
OIIEPaTOPOB (YMCIIO AJIbTEPHATHUB).
13 Haitnure npoekuuto Bextopa (1,0) Ha moampocTpancTBo B R? ¢ (1,0) IK-2
BHYTPEHHEN HOPMOM.
14 VYkaxuTe TeopeMy, CBsI3aHHYIO ¢ psiaamu Oypbe B L? (1ms). Pucca / [K-2
[TapceBans
15 [IpuMeHuTE CEKTPAIBHYIO TEOPEMY JJII KOMITAKTHBIX CrnektpanbHas IK-2
oTepaTopoB (YKKHUTE TEOPEMY). Teopema s
KOMITaKTHBIX
OTIepaTopoOB
16 Yxaxute Teopemy CroyHa-Beiiepmrpacca (mpumeHeHne). AnmpokcuMarus MK-2
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hyHKIMI

17 Hatigute 0000IEHHYIO TIPOU3BOIHYIO (DYHKIIMHU X B 1 IK-2
npoctpancTBe D (01HO ¢10BO).
18 VYkaxuTe TeopeMy 0 KpailHUX TOUYKax (AMs). Kpeiina- [K-2
MusibmaHa
19 [Mpumenute Teopemy MapkoBa-KakyTaHu Kk HEMOJBUKHON Teopema IK-2
ToUKe (YKaKUTE TEOPEMY). MapxkoBa-
Kakyranu
20 YkaxuTe siepHOe MPOCTPAHCTBO 10 ['poTeHuky (mpumep). L'/ CoboseBa IK-2
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