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1. Ileau ocBOEHUS AUCHUTIIIHHBI
HensiMu ocBoeHuUs: TUCHUILTUHBL « DYyHKIIMOHATHHBIA aHATIN3) SIBISFOTCS:

- U3y4Y€HHE CTPYKTYPbl MHOXKECTBA CyMMUPYEMBbIX (DyHKIIHIA;

- IOCTPOEHNE TeoprH HHTerpana Jlebera  n3ydeHne ero CBOMCTB;

- UIBYyUCHHC MCTPUUCCKUX U TOIMMOJIOTMYCCKUX NNPOCTPAHCTB,

- U3YUCHUC 0aHaXOBEIX IIPOCTPAHCTB,

- IPUMEHCHUC PE3YJIbTATOB (I)YHKLII/IOHaJ'ILHOFO aHaJin3a K UCCIECJOBAHUIO HHTECIPAJIBHBIX ypaBHEHHﬁ;

- BBISIBJICHHE CYILECTBYIOIIEH CBSA3M MEXIy COOOH psiza TeopeM

KJIaCCHYCCKOIo0 MaTCMaTH4YCCKOI'0 aHaJIn3a, OTO6pa3I/IB HX Ha OCHOBHBIC ITPUHIMITBI (I)yHKLII/IOHaJ'II;HOFO

aHamn3a;

- U3yYeHHEe OCHOB TEOPHH 000OIICHHBIX (DYHKITHH.

Ilepeuenb npodeccuoHATBbHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBBIX (PDYHKUMIi U TPYIAOBBIX

(yHkuuii, coOoTBeTCTBYIOIUX NPOGecCHOHATBHOM JesITeIbHOCTH BbIIIYCKHHKOB

HaunmenoBanue nokymMeHTa Kon HaumenoBanue 0a30B0# TPy, JOJDKHOCTU
(mpocdeccun) WM CieUaTBLHOCTH
OK3 2320 [IpenonaBarenu B CpeAHEH IIKOJIE
2340 [IpenoraBaTeny B CUCTEME CIIEITUATHHOTO
o0Opa3zoBaHus
Kon u O0600mennbie TPyA0BbIe GQyHKIUH Tpyaosbie GyHKIMU
HauMeHOBaHHUe Kon HauMeHoBanue YpoBenb HaumenoBanue Kon YpoBenb
npogeccHOHAIbH KBaJIM(pUKa (moxypoBeH
oro A b)
cTaHAapTa KBaJIU(pUKA
HHH
01.001 Ilemaror ITemarormnueckas O6menenaroruuec | A/01.6
(meparoruueckas JeSITeNBHOCTB 110 Kasg QyHKIHUS. 6
JEATEIBHOCTD B MPOEKTUPOBAHUIO U OOyueHne
JIOIIKOJIEHOM, peanuzanun Bocmurarenpnas | A/02.6
HavaJIbHOM 00pa3oBaTEILHOTO JIeSTETLHOCTD 6
o01eMm, A | mporuecca
OCHOBHOM 0011IeM, 00pa3oBaTEIbHBIX 6
cpeHeM o01eM OpraHu3aIHsIX PasBuBaromias A/03.6
00pa3oBaHNN) JIOIIKOJILHOTO, JIeSTETLHOCTD
(BocTITATETN, Ha4aJIbHOI'0 OOIIETO, 6
YUUTEINb) OCHOBHOTO 00111€T0,
CpEITHET0 00IIero
o0pa3zoBaHUs




[lenarorunueckas [Nenaroruyeckas
JeSITEBHOCTB T10 JEeSITEITbHOCTD TIO
MPOCKTHPOBAHUIO U peanuzaruu
B | Peamsaluy 6 porpamMmm B/03.6 6
OCHOBHBIX OCHOBHOTO H
0011e00pa30BaTEIHHBIX CpeIHEro
nporpamMm o01ero
o0pa3oBaHHS

Mecto qucuumiannsl B cTpykrype OIIOII 6akanaBpuara
JlucumnnuHa sBISETCS OJHOW W3 OCHOBHBIX JUCIUIUIMH 0a30Boi (00IIenpod)eCCHOHANBHOM) YacTh

NpoQeCCHOHATLHOTO IUKJIAa Y4eOHOTrO IUIaHa MOJNrOTOBKM OakanaBpa mo Hampasienuro 01.03.01.

«MatreMatuka. I[I/ICLII/IHJ'II/IHa ((qDYHKLII/IOHaJ'ILHHﬁ AHAJIN3»» SABJISACTCA JIOTUYECKUM IIPOAOJDKECHUEM KypcCa

MaTEMAaTHYCCKOI'O aHa/Inu3a 1 ILCI\/'ICTBI/ITCJ]I)HOFO aHaJInu3a. I[JISI €€ U3y4YCHUA HCO6XOI[I/IMLI 0a30BLIE 3HAHUSA

KYypCOB MaTeMaTn4ecKoro aHajin3a, aHAINTHYECKON TeOMETPHHU U anreOpsl. JlaHHas AUCIUIUIIHA SIBISETCS

MIPEIIIECTBYIOMICH ISl M3YUYCHHS CICAYIONUX AUCIUIUINH: « Teopus BepoATHOCTEH M MaTeMaThdecKas

CTaTUCTUKA», «OcHoBaHus TCOMCTPUNY

3. Pe3yabTaThl 0CBOEHUSI THCHUTLUIMHBI (MOXYJIs1) GYHKIHOHAIbHBIA ajau3

IIpouecc

HU3YYCHHS  OHUCHUIIUHBL

HampaBieH Ha (opMupoBanue

koMmreteHnui B coorBetcTBrE ¢ ®I'OC BO mo manHOMY HampaBlIeHUIO:

JJIEMEHTOB  CIEYIOIIIX

OCYIIECTBIISTH TTOHCK,
KPUTUYECKHI aHAIN3
nH}popMaIum,
MPUMEHSITH CUCTEMHBI
MOJIXO/1 AJISl pEILICHHS
MOCTaBJICHHBIX 33124

BbLIIENIAA ee Oa30BbIe
COCTaBJISIFOLINE;

YK 1.2: Onpenenser,
HHTEPIPETUPYET U PAHKUPYET
uHpOpMaLHUIO, TPEOYEMYIO JUIS
pellieHus TOCTaBICHHOW 33/1a4H;
VYK 1.3: OcyiecTBisieT Houck
nHGOPMALIUH ISl PELICHUS
IIOCTaBJIEHHOM 3a/1a4y 110
Pa3IMYHBIM THIIaM 3aIPOCOB
VYK1.4: [Ipu o6paboTke
nHPOPMALIUH OTINYAET

(hakThI OT MHEHUH,
WHTEPIPETALU, OLIEHOK,
(dbopMyIHpyeT COOCTBEHHBIE
MHEHHUS U CY>KJICHUS,
apryMEHTHPYET CBOU BBIBOIbI
U TOYKY 3PEHHUSL.

YK 1.5.: PaccmarpuBaet u
[Ipe/UIaraeT BO3MOXKHbIE
BapHaHTHI peIICHHS
MOCTaBJICHHOH 3a1a4H,
OLIEHMBAs UX JOCTOUHCTBA U

Kox HanmenoBaHue WNHpukatop A0CTHXREHUS B pesynbpTaTe ocBOEHUA
KOMIIETEH- KOMIIETEHITHN KOMITETEHIINH JUCIUILTAHBI 00y Jatouics
LA JIOJIZKEH.
VK-1 YK-1. Criocoben YK 1.1: Amanuzupyer 3a1auy, 3HaTh:

[IEJIN ¥ 3371a4¥ HAYYHBIX
MCCIICIOBAHUH IO HATIPABJICHUIO
esATeaIbHOCTH, Oa30BbIE
[TPUHIUITBI 1 METOJIBI UX
OpraHu3aliy; OCHOBHBIC
MCTOYHUKN HAYYHOU
nHpOpMaLUK U TpeOOBaHUS K
[pe/ICTABICHHIO
MH(POPMAIMOHHBIX MATEPHAIIOB;
CITIOCOOBI OTIPEICTICHUS BUIOB H
THITOB IPO()eCCHOHATBHBIX
3a71a4, CTPYKTYpUPOBAHUS 33184
[pasIMYHBIX TPYIII,
(hOpPMYITHPOBKY U3BECTHBIX
YTBEPIKJICHUM, CIIEICTBUI U3
HUX;

'YMeTh:

COCTABIISATH OOIIUH TIaH pabOTHI
[10 3a/IaHHOM TeMe, IIpeJiaraTh




HCIOCTAaTKH

METOTbI ICCIICIOBAHS 1
CrIocoObI 00pabOTKH
[pPE3yIBTATOB, TPOBOJUTH
HICCIICIOBAHUS 110
COTJIaCOBaHHOMY C
PYKOBOJIUTENIEM ITJIaHY,
[PECTABIISTH TOTyYCHHBIC
[PE3YNIBTAThI; BHIOMpATh HauboJiee
A PeKTHBHBIE METOTBI PEIICHIS
OCHOBHBIX THITOB 33134,
BCTPCUAIOIINXCS B MATEMAaTHKE;
[OJIb30BATLCS OTPAOOTAHHBIMH U
MaJIOU3BECTHBIMH METOJAMH

aHaIN3a,;

OIlIK-1 CriocobeH mpuMeHATh  [3HaeT: MeToIbl CCIIeJOBaHuS, Baagers:
(dbyHnaMeHTaIbHbIE [PUMEHSIEMbIE B MATEMAaTHUECKOM  |CHCTEMAaTHYECKUMH 3HAHUSIMU 110
3HaHHW, IOJIYYCHHBIC B |[AHAJIM3€, KOMIIJICKCHOM U HAIIPaBJICHUIO JEATEIIBHOCTH;
o0macTa (YHKIIMOHATEHOM aHAJH3E, VT TyGIEHHBIMI 3HAHHSMH 10
MaTeMaTHYECKHUX H anreOpe, aHATUTUIECKOM 6 .

(M) eCTeCTBEHHBIX TEOMETPHH U TOTIOJIOTHH, BLIDPARHON HATPABICHHOCTH
HAYK, ¥ HCIIONB30BaTh | depeHmManbHbIX ypaBHeHusx, | oAr OTOBKH, basossMu
UX B MPO(ECCHOHATIBHOM |TUCKPETHON MaTeMaTHKE U HaBBIKAMH IIPOBENCHNA HAyTHO-
JeATeIbHOCTH MaTeMaTHYECKOM JIOTHK, TEOPHU  [MCCIIEN0BATENLCKUX PadOT 1O
BEPOATHOCTEH, MATEMATHYECKON  |IpeIJIOKEHHOM TEME;
CTaTHCTHKE M CITy4aiHbIX BO3MOKHOCTH COBPEMEHHBIX
MpoLECCaX, THCICHHBIX METOMAX,  |yavuppix MeTOOB Ha YPOBHE,
TEOPETUYECKON MEXaHHKeE.
Ywmeer: [TyOnn4HO 10Ka3bIBATh U HCOOXO/UMOM /U1 IOCTAHOBKH 1
00BACHATH PyHIAMEHTANTBHBIE PCLICHIA 3a/1ad, NMCIOIIHX
pE3yIIbTaThl, COOTBETCTBYIOIINX CCTECTBEHHO-HAY1HOC
paszenaM MaTeMaTHKU coJiep)KaHue; METOAUKH
Bnaneer: HaBpikamu CTpPOroro IOKa3aTeIbCTB, Tpe6y10H.[I/IMPI
TOKa3aTesIbCTBA YTBEPKACHUHN B AGCTPAKTHOTO MBbILLUIEHHS 1
001aCTH MaTEMaTHYECKOT0 aHAIN3a
KOMILJIEKCHOTO MTOJIXO0/1a.
KOMILJIEKCHOTO 1 (PYHKIIHOHATILHOTO
aHaM3a, AreOpsl , aHATUTUICCKOM
reoMeTpHH , TuQQepeHInanb-HONR
FEOMETPHH U TOTIOJIOTHH,
g depeHInaNbHBIX YPaBHCHHIA,
TUCKPETHON MaTeMaTHKH U
MaTeMaTHYECKOH JIOTUKH, TEOPUH
BEPOSITHOCTEW, MaTEMaTUYECKOMN
CTaTUCTHKH CITy4aiHBIX IPOLIECCOB,
YHCIICHHBIX METOOB,
TEOPETUUECKON MEXaHUKU
1IK-3 Crioco0eH orpesieniuts | 3HaeT 0COOEHHOCTH

o0mue GpopMsl U
3aKOHOMEPHOCTH
OTAEJBbHOMN PeIMETHON
obnmactu

COBPEMEHHOT'0 ATarla pa3BUTHS
o0pa3oBaHHs B MUPE, 3TaIlbI
pa3BUTHS MAaTEMaTHKH.

YMeeT cuCTeMHO aHATU3UPOBATh
“H(OPMAITUIO, COMIOCTABISATH,
JIENAaTh BBIBOJIBL.

Bnaneet coBpeMeHHbIMU

METOJdaMH, MCTOﬂOHOFHCﬁ




HAYYHO-HUCCIICAOBATEIbCKOMN
NESATEeILHOCTH B 00JIaCTH
MaTeMaTHKH, IEMOHCTPUPYET
[MOHUMaHHe O0IIeH CTPYKTYPHI
JAHHOM THCIUILIAHBL.

4, CTpykKTypa U coep:KaHue TUCHUILTHHBI (MOXYJIsl) « DyHKIIMOHAJILHBIH aHAIN3)

4.1. CTpyKTYypa IMCHUILINHBI (MOTYJIf)

O01mas TPy 10eMKOCTh TUCIMILIMHBI COCTABIIACT 15 3a4eTHBIX enuHull, 468 yacos.

Bun yueoHo# padoTsi Bcero IHopsinkoBblii HOMep cemecTpa
5 6 7
OO0mast Tpy10EMKOCTh JUCLUILTMHBI BCETO (B 3.€.), B TOM 13 ze. 4 4 5

YUCJIC:

KypcoBoii ipoekt (padoTa)

HE TIPEeyCMOTPEHO

AyIUTOPHBIC 3aHSITHS BCETO
(B akaz. yacax), B TOM YHCIIC:

224

Jlexn

54 34 30

HpaKTH‘IeCKHe 3aHATHA, CCMUHAPBI

32 32 40

JlaboparopHsie paboThI

CamocrosiTenpHas paboTta Bcero (B akaja. 9acax), B TOM YHCIIE:

217

58 78 81

KCP

DK3aMeH

27

OO6m1ast TPy 10EMKOCTh TUCITUTUIAHBI

468

144 144 180

Ne/ Buzp! yueOHO# pabOThI, BKIIOUAst @®OpMBI TEKYIIETO KOHTPOJIS
Ne CaMOCTOSITEIbHYIO Pa0OTY CTYAECHTOB U yCIeBaeMOCTH (II0 HEAETISAM
TPYAOEMKOCTH (B yacax) cemectpa). PopMel
HaumenoBanne MIPOMEXKYT. aTTECT
pa3aesnoB U TeM X 5
JTHCITAITHHBI (MOJTy151) yauropHas pabora | CamocTosTenbHas
pabota
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Cemectp 5 126 | 36 |3 58
2
Paznen 1 4 3 22




1.1 | Bo3HukHOBeHHE 2 1 11
(hYHKITMOHATBHOTO aHAIIN3a
KaK CaMOCTOSITEIIbHOTO
paszena MaTeMaTHKH.
1.2 | CoBpemeHHOE pa3BUTHE 2 2 11
(YHKIIMOHAILHOTO aHAJIU3a 1
ero CBSI3b C IPyTUMHU
00J1aCTsIMU MaTEMaTHKH.
2 Pazgen 2 16 |1 18
6
2.1. | MeTpuueckue u 2 2 2
TOTOJIOTHIECKHE
MPOCTPAHCTBA: MHOYKECTBA,
anredpa MHOXkecTB. CUETHBIC
MHO>KECTBa M MHOKECTBa
MOIIHOCTH KOHTHHYYM.
2.2. | MeTpuuecKkie IpOCTPaHCTBA. 2 2 2
2.3. |OTKpBITHIC ¥ 3aMKHYTbIE 2 2 2
MHOYKECTBA.
2.4 |KoMmmakTHbIE MHOKECTBA B 2 2 2
METPUYECKUX IPOCTPAHCTBAX
2.5 |Kpurepuit Xaycnopda 2 2 2
2.6 |TlosHOTA U MOMIOJTHEHHE 2 2 2
2.7 |Teopema O CTATHBAIOLIUXCS 2 2 2
mapax. [IpHHIHIT CKUMAIOIIIX
0TOOpaXKEHUH
2.8. |Tonosornyeckue MpOCTPaHCTBA 2 2 2
Pa3nen 3 16 |13 18
3.1. | Mepa u unrerpan JleGera: 2 1 2
[Moctpoenne mepst Jlebera Ha
TIPSMOH.
3.2. |OOuee noHATHE aIUTUBHOMN 2 2 2
MEpBI.
3.3. |JleberoBckoe MpoI0KEeHIE 2 1 2
MepBbI
34 |U3mepumbie QYHKIIUH U UX 2 2 2
CBOWCTBA.
3.5 |Ompenenenvie nATErpana 2 2 2
JleGera
3.6 |Kiacc cymmupyeMsIx (yHKIHIA 2 1 2




3.7 |[IpenenpHbli IEPEXO O 2 2 2
3HaKOM HHTerpasia. CBsI3b
uHTerpana Jlebera c
HHTErpajioM Pumana.

3.8 [Uurerpan Ctuntbeca. Teopema 2 2 4
Panona-Huxonuma.
Cemectp 6 198 |36 |36 126
Paznen 4 26 |26 86

4.1 |IIpsmoe mpou3BenCHIE MEp U 2 2 13
Teopema OyouHM.

4.2 |IIpocrpancta L1, Lp (p>1) 2 2 7

4.3 |Heparencrtsa ['enbaepa u 2 2 11
MUHKOBCKOTO

4.4 |OmnpeneneHrie THHEHHOTO 2 2 19
HOPMHPOBAaHHOT'O
MPOCTPAHCTBA.

4.5 |banaxoBBI MpOCTpaHCTBA 2 2 12

4.6 |ComnpspKeHHOE IPOCTPAHCTBO, 2 2 8
€ro MoJTHOTa

4.7 |Teopema Xana-banaxa o 2 2 5
MIPOJIOJKEHNUH JIMHEHHOTO
($yHKIIMOHANA.

4.8 |OO6wuil BUI TUHEHHBIX 2 2 1
(bYHKIIMOHAIOB B HEKOTOPBIX
0aHaXOBBIX IPOCTPAHCTBAX.

4.9 |JluneiiHble ONIEpaTOPbI, HOPMA 2 2 1
omeparopa.

4.10 |ComnpspKeHHBIH orepaTop, 2 2 1

00paTHBIH OTIepaTop, CIIEKTP U




PE30JILBEHTA.

4.11 |Teopema banaxa 00 oOpaTHOM 2 2 2
omneparope

4.12 |KoMITaKTHEIE OIIEPATOPHI. 2 2 2
KoMmakTHOCT HHTETrpaTbHBIX
OIepaTopoB.

4.13 |I[lonsTue 06 unaekce. Teopema 2 2 2
®penroabma. ITpumepsl
UCTIONIb30BaHMUS TEOPEMBI
®pearonsma.
Pa3znen 5 10 (10 40

5.1 |['unpOepToBBI MPOCTPAHCTBA: 3 3 12
CkasipHO€ TIPOU3BEICHHE.
Hepagenctro Komu-
BynsikoBckoro-IlIBapua.

5.2 |OpTOroHabHBIC CUCTEMBI. 3 3 2
HepaseHnctso beccens

5.3 |Ba3sucel u rupOepToBa 2 2 11
pa3MepHOCTb

5.4 |Teopema 06 uzomopdusme. 2 2 9
OpToroHaabHOE JOTOTHCHHUE.
Cemectp 7 144 130 |26 61 2

7

Pazgen 5 6 7 30

5.5. |OO6wwmii BU IMHENHOTO 2 2 5
($yHKIIMOHANA.

5.6 |CamoconpsoKeHHBIE H 1 2 8

YHHUTapHBIE OTIEPATOPHI.
OpTOIPOEKTOPEI.

Teopema ['mpbepTa o
KOMITAKTHBIX )PMHUTOBBIX
oreparopax.




5.8

OYHKIINOHAIBHOE UCUYUCIICHUE.
[IpuBenenue oneparopa K BULY
YMHOXCHHS Ha (PYHKIIHIO.

12

59

CriekTpanbHas TeopeMa.
HeorpannueHnHbie
CaMOCOMPSKCHHBIC
onepatopsbl. [Ipumepsl.

Paszgen 6

14

15

6.1

JInHelHbIe TOMOIOrHYeCKUe
MPOCTPAHCTBA U 000OIIICHHBIC
¢$hyHKINN:
ITonmnHOpMUpPOBaHHBIE
MIPOCTPAHCTBA.

6.2

OyHKIMOHAT MHUHKOBCKOTO

6.3

Hopmupyemocts u
MeTpu3yeMocTs. Tonosnorun B
COTIPSKEHHOM TPOCTPAHCTBE.

6.4

Cnabast KOMIIAaKTHOCTB B
COTIPSDKEHHOM TIPOCTPAHCTBE.

6.5

OcHOBHBIE TPOCTPAHCTBA
rIagKuX QyHKIUH

6.6

[IpoctpancTBa 0600IICHHBIX
GyHKIHH.

6.7

Onepaiuy Hasl 0000IICHHBIMH
¢ynkuusmu. [IpeoOpazoBanue
Dypse.

Pasznen 7

10

10

15

7.1

OJIeMEeHTHI TUHEHHOT0 aHATN3A.
CnaOblii ¥ CHITbHBIN
nuddepeniman

HEJIMHEHHOT0 (PYHKIIMOHAIA.
OkcTpeMyM  (YHKIHOHANA.

7.2

Kitaccuaeckue 3amaun
BapHAIMOHHOTO UCUUCIICHUSI.




Ypasuenus Ditnepa

7.3

Bropas Bapuanus. YcnoBus 3 3 5
Jlexxanzapa u SAxo6wu.

DK3aMeH B 7 ceMecTpe

4.2. Copep:xaHue TMCHMIJIMHBI (MOIYJIS)
CemecTp 5
Paznen 1. UcTopus u 3Tanbl pa3BuTusi QyHKIHOHAILHOIO AHAJIM3A

Tema 1.1.: Bo3HukHOBeHHE (YHKIMOHATBFHOTO aHATM3a KaK CaMOCTOSTEIBHOTO pasena
MaTEeMAaTHKH.

Tewma 1.2.: CoBpemeHHOE pa3BuTHE (QYHKIIMOHATIHHOTO aHAJN3a U €T0 CBA3h C IPYTHMH
00acTsIMH MaTEMaTHKH.

Paznen 2. MeTpuueckue v TONOJIOTHYeCKHE MPOCTPAHCTBA

Tema 2.1.: MeTpuueckue U TOMOJIOTHYECKHE POCTPAHCTBA: MHOXKECTBA, alredpa MHOKECTB.
CyeTHbIE MHOXKECTBA U MHOKECTBA MOIIIHOCTH KOHTHHYYM.

Tema 2.2.: MeTpudeckue MpoCTPaHCTRA.

Tema 2.3.: OTKpBITBIE U 3aMKHYTHIE MHOYKECTBA.

Tema 2.4.: KoMnakTHbIE MHOXECTBA B METPUUYECKHUX TPOCTPAHCTBAX.

Tema 2.5.; Kpurepuii Xaycnopoda.

Tema 2.6.: [TonHOTa 1 TIOMOTHEHHE.

Tema 2.7.; Teopema o craruBaromuxcs mapax. [puHimmn cxxumaromux oroopaxkenunii. Tema 2.8.;
Tonosornyeckue MpoCcTpaHCTBa.

Pa3nen 3. Mepa u unrerpau Jlebera

Tema 3.1: Mepa u unrerpan Jlebera: [Tocrpoenue Mepsl JleOera Ha psMOii.

Tema 3.2.: OOuiee MOHITHE aJINTUBHON MEPHI.

Tewma 3.3.: JleberoBckoe Mpo0KEHNE MEPHI.

Tewma 3.4.: smepumble QYHKIIUN U UX CBOKCTBA.

Tema 3.5.: Onpenenenue unrerpana Jledera.

Tema 3.6.: Knacc cymmupyembix hyHKIHIA

Tema 3.7.; [IpenensHbIi epexo 10 3HaKoM uHTerpaia. Cesa3p nHTerpana Jlebera c
uHTerpaniom Pumana.

Tema 3.8.; Unterpan Ctuntbeca. Teopema Pagona-Hukomuma.

Cemectp 6

Pa3nen 4 banaxoBbl NpocTpaHCTBA

Tewma 4.1.: IIpsimoe npousBeaenne mep u Teopema OyouHm.

Tema 4.2.: [Ipoctpanctsa L1, Lp (p>1)

Tema 4.3.: HepaBenctsa ['enbaepa 1 MUHKOBCKOTO

Tema 4.4.: Onpenenenue JIMHEHHOTO HOPMHUPOBAHHOTO MIPOCTPAHCTBA.

Tema 4.5.: baHaxoBBI IPOCTPAHCTBA.

Tema 4.6.: ConpsbkeHHOE POCTPAHCTBO, €0 MOTHOTA

Tema 4.7.: Teopema Xana-banaxa o npoJo/DKEHUN JIMHEHHOTO PYHKIMOHAIA.

Tema 4.8.: O0mwuii Bua TMHEHHBIX (PYHKINOHAIOB B HEKOTOPBIX OAHAXOBBIX MPOCTPAHCTBAX.
Tema 4.9.: JIuneiinpie omepaTopsl, HOpMa orneparopa.

Tema 4.10.: ComnpsbKeHHBIH oniepaTop, 00paTHBIN orepaTop, CIEKTP U Pe30JIbBEHTA.
Tema 4.11.: Teopema banaxa 06 obpaTHOM orieparope

Tema 4.12.: KomnakTHbie oriepatopbl. KOMIIAKTHOCTh HHTETPAILHBIX OIIEPaTOPOB.

Tema 4.13.: Ilonstue 06 nagexce. Teopema @penronsma. [IpruMeps! HCNOIB30BAHUS TEOPEMBI
®pearonbma.

Pazgen 5. I'mnb0epTOBBI IPOCTPAHCTBA




Tema 5.1.: 'mne0epToBEI MpocTpancTBa: CkaisipHoe npousBeneHune. Hepasencrso Kommu-
Bynsikosckoro-IlIBapua.

Tema 5.2.: Oproronansusie cucremsl. HepaBercto beccenst.

Tema 5.3.: ba3zucel u THIBOEPTOBA Pa3MEPHOCTH.

Tema 5.4.: Teopema 06 nzomopdusme. OpToroHATBHOE TONOTHCHHE.

Cemectp 7

Pa3znen 5 ®yHkuoHasn

Tewma 5.5.; O6mmii BUA THHEHHOTO (PYHKIIHOHATIA.

Tema 5.6.: CamocomnpsbkeHHBIE M YHUTapHBIE orepaTtopbl. OpTOMPOSKTOPEI.

Tema 5.7.: Teopema 'nnp0epTa 0 KOMIIAKTHBIX YPMUTOBBIX OTIEpaTOpax.

Tema 5.8.: dyHkmoHaNkHOE HeUHcieHue. [IpuBeieHre onepaTopa K BUly YMHOXKCHHUS Ha
(GyHKIHIO.

Tema 5.9.: CnekrpanbHas TeopeMa. HeorpannueHHbIE caMOCOTIPSKEHHBIE OIIEPaTOPBL.
[IpumepsL.

Paznen 6. Jluneiinble U TONOJIOTHYECKHE MIPOCTPAHCTBA

Tewma 6.1.: JInHEWHBIE TOMIOIOTHYECKHIE IPOCTPAHCTBA M 0000IIIEHHBIE (PYHKITHH:
[TonnHOpMUPOBAaHHBIE POCTPAHCTBA.

Tema 6.2.: ®yHkunonan MUHKOBCKOTO.

Tewma 6.3.: HopMupyemocTs 1 METPHU3YyeMOCTh. TOIOIIOTHH B CONIPSHKEHHOM MTPOCTPAHCTBE.
Tewma 6.4.: Cnabast KOMIIAKTHOCTH B COTIPSKEHHOM TIPOCTPAHCTRE.

Tema 6.5.: OCHOBHBIE IPOCTPAHCTBA TAAAKAX (PYHKITHI.

Tema 6.3.: [IpocTpaHcTBa 000OIIEHHBIX (PYHKIIHIA.

Tewma 6.4.: Onepanuu Hag 00o0meHHbIME GyHKIIsIMA. [Ipeo6pasoBanne Dypoe.

Paznen 7. BapuauuoHHoe ucumncjieHue

Tema 7.1.: DnemeHTHI TMHEHHOTO aHanu3a. Cnalblil ¥ CHIIBHBIN A depeHnan
HENIMHEWHOTO (PYHKIMOHANA. DKCTpeMyM  (DyHKIIHOHAA.

Tema 7.2.: Knaccuueckue 3a1auy BApHalMOHHOTO MCUKUCIeHUs. Y paBHeHus Ditnepa Tema 7.3.:
Bropas Bapuanus. Ycnosus Jlexxanapa u Sko6u.

TeMbl 1a0opaTopHbIX padoT (JIaGopaTopHbIii NPAKTHKYM)
He npenycmotpens! yue6HbIM mmanoM OOII
IIpuMepHas TeMaTHKA KYpPCOBBIX padoT

He npenycmorpenst yuebubim mnanom OOl



5.O0pa3oBaTe/ibHbIE TEXHOJIOTUH

AXTUBHBIC U HWHTCPAKTUBHBIC (bOpMI:I: JICKIIUU, MPAKTUYICCKUC 3aHATUA, KOHTPOJILHBIC pa6OTI:;I, KOJUIOKBUYMBI,

3a4ueThl U DK3aMeHBI. B TeueHue CCMCCTPOB CTYACHTHI pCIIAIOT 3aJa4H, YKa3aHHBIC ITPCIIOJaBaATCIICM.

6. YueOHO-MeTOoaMUECKOE 00eCTIEYeHHE CAMOCTOSITE/IbHOI PadoThl cTy1eHTOB. OeHOUHbIE CPeCcTBA
IJIA TEKYIIEro KOHTPOJIHA yCIIeBaeMOCTH, l'lpOMe)KyTO‘IHOﬁ AaTTECTAIlUH 110 UTOraM OCBOCHMA JUCHUIIVIMHBI.

6.1. Il;ian caMocTOsITe/ILHOI paGoThI CTY1eHTOB

Ne i/ HanmeHoBaHue TeMbI Bun camocTosnTeIbHON padoTHI

Cemectp-5 MeTtpudeckue u Kontponbhas padora Ne 1
TOIIOJIOTUYECKUE

1.1-13

MIPOCTPAHCTBA: MHOXKECTBA,
anredpa MHOXecTB. CUeTHBIC
MHO’KECTBa 1 MHOKECTBA
MOIIIHOCTH KOHTHHYYM.
MeTtpuueckue npocTpaHCTBA.
OTKpI)ITI)IC " 3aMKHYTBIC
MHOXKecTBa.  KommakTHble
MHOXXECTBA B MECTPHUYCCKUX
npoctpancTBax. Kpurepuit

Xaycnopda.

2.1-23 OTKpBITHIE U 3AMKHYThIE UccnenoBarenbckas qoMarnHss padora
MHOYECTBA. Nel

1.3-22 OTKpBITHIE U 3aMKHYThIE KonrponbHas pabora Ne2

MHOXecTBa.  KommakTHbIe
MHOECTBA B METPUUYECKHUX
npoctpancTBax. Kpurepmuii
Xaycnopda. IlonroTa 1
nonosHeHue. Teopema o
CTATUBAIOLUXCS 1Iapax.
[TpuHumn COKUMAIOIIUX
0TOOpaXKeHUH.
Tononoruyeckue
MIPOCTPAHCTRA.

2.1-24 KoMnakTHbIe MHOXKECTBA B HUccnenoBarenbckas gomariHsis padbora
METPUUYECKUX MPOCTPAHCTBAX. | No2

CemecTp-6 Mepa u unrerpan JleGera. Konrtponbhas padora Ne 1
Casi3b uHTETpana Jlebera ¢
3.1-34

nHTErpajom Pumasna.

Wurerpan Ctuntseca.




Hepasenctsa ['enpaepa u
MUHKOBCKOTO.

3.3-35

Mepa n unterpan Jlebera. Teopetnueckuii Tect Nel
Ces3p uHTeETpaia Jlebera c
nHTerpanom Pumana.
HuaTterpan Ctunrheca.
Hepagpencta I'enbaepa u
MMuMHKOBCKOTO.

41-44

BbanaxoBsl npocTpaHcTBa Kontponbhas pabora Ne 2

Cemectp-7

5.1-54

JluneitHple TONONIOTHYECKHE Kontponsnas padora Ne 1
MIPOCTPAHCTBA U 0000IIIEHHBIE
¢yHkunn. OyHKIHOHAI
MuskoBckoro. Onepanuu Haj
0000IIeHHBIMU (PYHKIIASIMHU.
[IpeobpazoBanue Oypoe.

5.1-54

Tonosoruu B CONpsyKEHHOM HccnenoBarenbckast JoMaiiHsist padborta
npoctpancTBe. Cnabas Nel

KOMIIaKTHOCTb B
COTIPSKEHHOM IIPOCTPAHCTBE.
OcHOBHBIE TPOCTPAHCTBA
TIAAKAX (QYHKIHA.

6.1-7.3

OkcrpeMyM  (QyHKIMOHAJA. KonTtposbHas pabora Ne2
Knaccuueckue 3agauu
BapHAIIMOHHOTO UCYHCIICHHS.

O1neHouHbIe CpeacTBa IJis TEKyHIEro KOHTpPOJIsd yCmeBaeMOCTH " HpOMe)KyTO‘lHOﬁ aTrreCcTanumn

Kputepun oueHKu npoMe;KyTO4HOIi aTTecTaluy B (popme 3aueTa

Orenka

XapakTepucTrka TpeOOBaHUI K pe3ysibTaTaM aTTecTaluu B popMme 3adera

«3aureHoy

TeopeTrueckoe coiepKaHrue Kypca OCBOGHO ITOJIHOCTBIO Oe3 MpoOesIoB Uil B LIEJIOM,
nunu OoJiblIed YacThio, HEO0XO0ANMBIE MPAKTHIECKHE HABBIKK Pa0OThI C OCBOSHHBIM
MaTepuaioM cpopMHUpPOBAHBI MIIH B OCHOBHOM CQOPMHUPOBAHEI, BCE HITH
OOJIBLIMHCTBO MPEILYCMOTPEHHBIX paboyeil mporpaMMoi y4eOHbIX 3a1aHuil
BBITIOJIHEHBI, OT/ICNTFHBIE U3 BHITOJHEHHBIX 3aJJaHUN CO/IEPKaT OIUOKH.

«He 3aurenoy»

TeOpeTI/I‘leCKOC COACPIKaHNEC KypCa OCBOCHO YaCTUYHO, H€O6XOI[I/IMI>IG HaBBbIKHU

pa60TBI HC C(bOpMHpOBaHLI nin C(l)OpMHpOBaHBI OTACIbHBIC U3 HUX, OOJIBLIITHHCTBO




MpenyCMOTPEHHBIX paboueil yueOHOI mporpaMMoii 3aaHnil He BBIIOIHEHO 00
BBITIOJTHEHO € TPYOBIMH OIMIMOKaMH, Ka4€CTBO UX BBIIIOJIHEHUS OLIEHEHO YHCIIOM
0atoB, OJM3KUM K MUHHMYMY .

Kpurtepun oueHKu NpoMeKyTOYHOM aTTecTanuu B opme IK3aMeHa

OHGHKa XapaKTepI/ICTI/IKa Tpe60BaHPII>i K pe3yJjibTaTaM aTTCCTallun B (I)OpMC OK3aMC€Ha

«OTIIaHOY Teopernueckoe comepkaHHe Kypca OCBOCHO MOJHOCTBIO 0e3 mpobemos,
CUCTEMHO U TIy0OOKO, HEOOXOJUMbIE MPAKTUUYCCKUE HABBIKH Pa0OThI C OCBOCHHBIM
MaTepuajioM Cc(QOpPMHUPOBaHBI, BCE TNPCAYCMOTPEHHBIC paboueil  yueOHOI
MPOTPaMMOii Y4eOHbIC 3a/IaHVSI BHITIOJHEHBI 0€3yNPEYHO, KAYECTBO UX BBHITIOTHEHHUS
OLIEHEHO YMCIIOM 0aiyioB, OM3KHM K MAaKCHMYyMY .

«Xopomoy Teopernueckoe conepkaHHe Kypca OCBOGHO B ILelOM 0e3 mpoOernos,
HEOOXOIUMBIE TNPAKTHYECKHE HABBIKM DPA0OTBI C OCBOCHHBIM MAaTEpUAIOM B
OCHOBHOM C(OPMHPOBAHBI, NPEIYCMOTPEHHBIE pabouell y4eOHOW MporpaMMoOin
yueOHBIE 3aJaHUS BBIIOJHEHBl C OTACNBHBIMH HETOYHOCTSMH, KadecTBO
BBIIIOJHEHHS OOJBIIMHCTBA 3aJaHUH  OLEHEHO YHCIOM OalljioB, OJM3KHM K

MaKCHMYMY.
«Y OBIIETBOpUTE Teoperuueckoe copepkaHue Kypca OCBOCHO OOJIBbIICH YacThio, HO MPOOEITBI
JIHHOY» HE HOCST CYIIECTBEHHOT0 XapakTepa, He0OX0IUMbIC MPAKTUUSCKUE HABBIKH PaOOTHI

C OCBOCHHBIM MATEpHAIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBITHHCTBO
MPEeIyCMOTPEHHBIX paboueii yueOHOM mporpaMMol yueOHbIX 3aJIaHUi BBITOJIHEHBI,
OTJICJIbHBIC U3 BBITIOJHCHHBIX 3aJIaHUi COINEPIKAT OIIMOKH.

«Heynosnersopu Teopernueckoe conepkaHue Kypca OCBOEGHO YAacTUYHO, HEOOXOIMMBbIE
TETBHO» HaBBIKH paboThl He copMUpoBaHB WM CHOPMUPOBAHBI OTACIbHBIE W3 HHX,
OOJIBIIMHCTBO IPEAYCMOTPEHHBIX padoueil y4eOHOW mporpaMMmoi ydeOHBIX
3aJaHUil HE BBIIOJHEHO JIMOO BBIOJHEHO C TPyOBIMH OIIMOKAaMH, KauecTBO MX
BBITTOJIHEHHS OLIEHEHO YMCIIOM OaNyioB, OJIM3KHUM K MUHUMYMY.

6.2. MeToauuyecKue yKa3aHusi 10 OPraHU3AIMU CAMOCTOSITEILHON PadoThI CTY1IEHTOB
CamocrosiTenibHass pa0oTa SBISICTCS OJHUM M3 BUJOB Y4YEOHOH JESITEIBHOCTH OOYYaIOIIHXCS,
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MMOIX0/a K
peteHnto npobieM y4eOHOTo 1 IPpo(ecCHOHAEHOTO YPOBHSIL.
AyauTopHasi caMOCTOsTENbHAS pad0oTa Mo yIeOHOM JUCITUTUIMHE OCYITIECTBIISETCS Ha YUSOHBIX 3aHATHIX
MI0J] HEMIOCPECTBEHHBIM PYKOBOJCTBOM IIPEIIOABATEINS U 110 €r0 3a1aHHIO.
BreaynutopHast camocTosiTelbHas paboTa BBIMOJHSETCS IO 3aJaHUIO0 TpernojaBaTens 0e3 ero
HENOCPEICTBEHHOTO yYaCTHSL.
Bunasl 3aganuii ans BHEayIMTOPHOM CaMOCTOATENFHOM Pa0OThl, UX XapakTep, YUUTHIBATh CIIEHUPHUKY
n3y4yaeMoil yueOHOM AMCUUIIIMHBL, HHIUBHyalbHbIE 0COOEHHOCTH 00YYatoLIerocs.
KonTponp camocTosTensHONM pabOTHl M OIIEHKA €€ PEe3yJIbTaTOB OPraHU3yeTcs KaK €IMHCTBO JIBYX
hopm:
1. cCaMOKOHTPOJIb U CAMOOIIEHKA 00YHaloIIerocs;
2. KOHTPOJIb U OILIEHKA CO CTOPOHBI TIPEMOAaBaTeNsl.
Opraanzanusi 1 pyKoOBOACTBO ayAMTOPHON CAaMOCTOAITeIbHOI padoThI



AynuTopHasi caMOCTOATeNbHas paboTa MO AWCHUWIUIMHE BBIMONHAETCS Ha Y4YeOHBIX 3aHATHUSAX O]
HETOCPEACTBEHHBIM PYKOBOACTBOM HPENOAaBaTENs U MO €T0 3aJaHHIO.

OCHOBHBIMH BHJIaAMH ayAUTOPHOH PabOTBI CaMOCTOSATENLHON PaOOTHI SIBIISIFOTCSL:

- BBIIIOJIHEHHE JTa00PATOPHBIX U MPAKTHYECKUX pabOT OCYIIECCTBISETCS Ha TAOOPATOPHBIX M MPAKTUYECKUX
3aHSATHAX B COOTBETCTBUU C rpadukoM ydeOHOTO mporecca. st obecriedeHnss caMOCTOSTETbHOW pPadOTHI
IpenoaBaTesiMu pa3pabaThIBAIOTCS METOJUUECKIE YKa3aHUsl 1O BHIMOJIHEHHIO TaOOpaTOPHOM /MPakTHYECKOM
paboTHI.

PaGora c mwmreparypoli, ApyrMMH WCTOYHWKaMH WH(POpPMANWK, B T.4. D3JIEKTPOHHBIMH, MOXET
peaM30BBIBAThCA HA CEMUHAPCKHUX M MPAKTUYECKUX 3aHATHIX. J[aHHBIE HCTOYHUKH MH(POPMAIK MOTYT OBITH
NpeACTaBICHbl Ha OYMa)KHOM H/HMJIH 3JIEKTPOHHOM HOCHUTEJISIX, B TOM YHUCIIE, B ceTu MHTEpHeT.

IIpenogaBatens GpopmynupyeT mens paboThl C JAHHBIM U ICTOYHUKOM HH()OPMAINH, OTIpeesisieT BpeMsl Ha
popaboTKy JOKyMEHTa U (JOPMY OTIETHOCTH.

CamMO0 W B3aMMONPOBEPKA BBHINONHEHHBIX 33JaHUI 4Yalle BCEro HCIOJB3YyEeTCS Ha CEMHHApPCKOM,
NPakTUYeCKOM M Jpyrux BuAax 3aHsTuid. IlpoOneMHast /cuTyalMoHHas 3ajava JODKHA HMMETh YETKYIO
(hopMyITHMpOBKY, K HEH JOIDKHBI OBITH MOCTaBJIEHBI BOMPOCHI, OTBETHl Ha KOTOPHIE HEOOXOAWMO HAWTH W
o0ocHoBaTh. Kputepun OLEHKH MPaBUIBHOCTH PELICHHs MPOOIEMHON/CUTYyallMOHHON 3a/a4d JOJDKHBI OBITH
M3BECTHBI BCEM 00YYaIOMINMCH.

Opranu3anusi ¥ pyKoBOJACTBO BHEAYIMTOPHOIi padoThI

BreaynutopHas camocTrosTeNbHas paboTa BBIIONHSETCA IO 33JaHUI0 TpernojaBaTelns, HO 0e3 ero
HETMOCPEICTBEHHOTO yUaCTHSL.

[Tpu npeabsBICHWU BUIOB 3aJaHUi Ha BHEAYTUTOPHYIO CAMOCTOSITEIBHYIO Pa0OTy PEKOMEHIYEeTCS
UCTONB30BaTh Au((EepeHIIMPOBaHHBI MOAXOM K YPOBHIO MOATOTOBJIEHHOCTH oOydatomierocsi. Ilepen
BEITIOJTHEHHEM BHEAyJIUTOPHOH CaMOCTOSITENIHHOW pPabOTHl TPEroJiaBaTellb MPOBOAUT KOHCYJBTALHAIO C
ompezeNieHNeM IeTN 3aJaHus, €ro COJAEP)KaHWs, CPOKOB BBHITIOIHEHUS, OPUEHTHPOBOYHOTO 00BEMa padOTHI,
OCHOBHBIX TpeOOBaHMI K pe3yibTaTaM paboThl, KPUTEPUEB OLIEHKH, (OPM KOHTPOJIS U MIEpevHs JIUTepaTyphl. B
TIPOIIECCe KOHCYIBTAIIH TIPENOo/IaBaTellb MPEeIyIPekIaeT O BOSMOKHBIX THUITHYHBIX OMIMOKAX, BCTPEUAIONTIXCS
TIPH BEITIOJTHEHNUH 3aaHMUS.

st MeToaMYecKkoro o0ecreYeHruss U PYKOBOJACTBA CaMOCTOSTEIBHONH paboTON B 00pa30BaTEIbHOM
VUpEKACHUH pa3pabaThiBAOTCA Y4YeOHBIE MOCOOUS, METOIUYECKHE PEKOMEHIAIMH [0 CaMOCTOSTEIbHOM
MOTOTOBKE K PA3NUYHBIM BHaM 3aHATHH C YYETOM CIIEIHAIBHOCTH yUeOHOW NWCIUIUIMHBL, OCOOCHHOCTEH
KOHTHHI'EHTA CTYJICHTOB, 00bEMa U COJCPKAHUS CAMOCTOSTEIBLHON padoThl, (hOPM KOHTPOJIS U T.I1.

CamocrosiTennpHass paboTa MOXKET OCYIIECTBISATHCA HHIWBUAYalIbHO WM TPyNIamMH CTYJIEHTOB B
3aBUCHMOCTH OT IIEJH, 00beMa, KOHKPETHON TEMATHKHA CAMOCTOSTEIBHON pabOThI, YPOBHS CIOKHOCTH, YPOBHS
MOJITOTOBJIEHHOCTH O00YyYarOIIHXCSl.

Bunamu 3amanuii 111 BHEAYJUTOPHON CaMOCTOSITETFHON paOOTHI MOTYT OBITH:

- JUIA OBIIQJICHHWS 3HAHUSMHU: YTEHHUS TEKCTa; COCTABJIICHUS IUIaHA TEKCTa; rpaduveckoe H300paKeHHe
CTPYKTYpBI TEKCTa; KOHCIIEKTUPOBAHHE TEKCTA; BBIMHUCKK U3 TEKCTa; padoTa CO CIIOBAPSMH M CIPAaBOYHHKAM;
y4eOHO-HCCIIeIoBaTeNbCKas padoTa; HCIONB30BaHHE ayAHO W BUJICO3ANHUCEH, KOMITBIOTEPHOH TEXHUKUA |
WuTepHeT pecypcoB u jp.;

- JUIA 3aKpeIUIeHUs W CHCTEMaTH3allid 3HaHWH: pa0oTa ¢ KOHCIEKTOM JIEKIINH, MOBTOpHAs paboTa Hax
y4eOHBIM MaTepHalioM; COCTaBIICHHE IUIaHa, TE3MCOB OTBETA; COCTABIEHHE TaOmuIl, pedycoB, KPOCCBOPOB,
rioccapusi JUis CHCTEMaTH3allMd Y4YeOHOTO Marepualia; W3Y4YeHHE CJIOBapei, CIPaBOYHUKOB; OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI; aHAINTHYEeCKas o0paboTKa TEeKCTa; IMOJITOTOBKA COOOIIEHWH K BBHICTYIUIEHUIO Ha
ceMHHape, KOHPEepEHIINH; TOATOTOBKA

pedeparoB, 10KIa10B; cocTaBieHue ouorpaduii, 3aganuii B rectoBoii popme u 1p.

- 7151 GOpMUPOBAHUS YMEHHUI: pelIeHre 3a1a4 U yIpakKHEeHUH 1o 00pasily; pelieHne BapuaTHBHBIX 33/1a4
Y YIPaXHEHHI; COCTaBICHHE CXEM; PEIICHUE CUTYallMOHHBIX IPOM3BOICTBEHHBIX 3a/1a; IIOATOTOBKA K JETOBBIM
U POJIEBBIM HIpaM; MPOEKTUPOBAHUE U MOAEIMPOBAHUE PA3HBIX BUIOB U KOMIIOHEHTOB Npo(deccHOHaTbHOI
JCATCIIBHOCTH, IOATIOTOBKA Hpe3eHTau1/n71, TBOPUYCCKUX MPOCKTOB; IMOATOTOBKA KYPCOBBIX M BBIITYCKHBIX pa60T;
OIIBITHO-3KCIICPUMCHTAJIbHAA pa60Ta; IMPOCKTUPOBAHNUE MW MOJCIMPOBAHUE pPA3HBIX BHUJIOB W KOMIIOHCHTOB
npodecCHOHAIBHON AEATETLHOCTH U IP.

Jns obecriedeHuss BHEAyIUTOPHOW CAMOCTOSITENBHONW pabOThl MO JMCIUILIMHE IperoiaBaTeieM
paspabaTrbiBaeTCs NiepeueHb 3aJaHui Il caMOCTOSATENFHON paboThl, KOTOPBIH HEOOXOMUM st (D PEKTHBHOTO
yIpaBJIeHHs! JaHHBIM BUJIOM y4eOHOM e TETbHOCTH O0YYatOLINXCsl.

[IpenonaBarens OCyIIECTBISET YIPABICHUE CAMOCTOSATENFHON pabOTOM, peryaupyeT ee 00beM Ha 0JTHO
y4eOHOe 3aHATHE M OCYNIECTBISCT KOHTPOJIb BBHIMOJIHEHHS BCEMHU CTyAEHTaMu Tpymnmnbl. Jlias yaoOcrsa
NpEenoJaBaTelb MOKET BECTH BEJOMOCTb yUeTa BBIIOJIHEHHS MUHUMYMa 3aJaHUi, HEOOXOJUMBI ISl IOTyCKa K
WUTOTOBOM aTTECTAIlNH MO AUCLUILIHHE.



B mpomecce camocrosiTenpHOH pabOTHl CTYAGHT MPHOOpETaeT HaBBIKM CaMOOpPTaHH3AIlHH,
CAMOKOHTPOJIS, CaMOYIPABJICHUS ¥ CTAHOBHUTCS aAKTUBHBIM CaMOCTOSTCIIEHBIM CYOBEKTOM Yy4eOHOM
JEeSTETbHOCTH.

CTyeHT CcaMOCTOSITETFHO ONpEeNseT PEeXUM CBOEH BHEAyAUTOPHOW paboTBl W Mepy TpyAa,
3aTpavurBaeMOro Ha OBIJIAJICHWE 3HAHUSMH U YMEHUSMHU 10 KaXAOW NWCIUIUIMHE, BBHITIOMHIET BHEAYIUTOPHYIO
paboTy O MHAMBUAYAILHOMY IJIaHY, B 3aBUCUMOCTH OT COOCTBEHHOH MOATOTOBKH, OI0JKETa BpEMEHH U APYTHX
YCJIOBH.

EsxeHEBHO CTYIEHT JODKEH YIENSATh BBHIMOJHEHHIO BHEAYIAUTOPHOHW CaMOCTOATENLHOW pPabOThHl B
CpeIHEeM He MeHee 3 Jacos.

[Ipu BBIMOTHEHWW BHEAYAUTOPHON CaMOCTOATENBHON pabOThl CTYAGHT MMEET MpaBO OOpaIiaThCs K
MIPETIOIaBATENIO 33 KOHCYIBTAINEH C IeNTbI0 YTOYHEHUS 3a1aHus, (POPMBI KOHTPOJIS BBIITOJIHEHHOTO 33 JaHVIsL.

6.3. MaTepuaJibl 1151 IPOBEIEHHUS TEKYUIEro U MPOMEKYTOYHOT0 KOHTPOJIs 3HAHUI CTY1€HTOB
KonTpoabHas padora no teme «EBKIHA0BBI MPOCTPAHCTBA

1.3ammcats HepaBeHCTBO Kommm-ByHSKOBCKOTO B pa3IMYHBIX KOHKPETHBIX €BKIIMIOBBIX IPOCTPAHCTBAX:

a) B €BKIIMIOBBIX TIpocTpancTBax Vou Vs;

b) B eBKIHI0BOM apr(METHIECKOM MPOCTpaHCTBE R™;

¢) B eximaoBoM npoctpanctse Cla, b] Beex GyHkimit, HenpepbIBHBIX Ha oTpe3ke [a, b].

2. BEIYHCIIHTD CKaIAPHOE MPOH3BC/ICHHE 1 HOPMBI Gynxmmit f(x) = x + 1, g(x) = x2 + x BC[0,1]

3.Haiitu yron mexny f(x) = x4u g(x) = x4 8BC[0,1].
4. loxasatb, 4TO B R? cKanspHOEe NPOM3BEIEHUE MOKHO ONPEAEIUTE Cleayiomum oopazom: (x, y) = 2x1y1 +
5nyZ.

Koutpoabhas padora no reme «I'miib0epTOBBI IPOCTPAHCTBA»

1. Haiitu conpspkeHHBIN oniepatop k omnepatopy A: L, — [o,

ecan: Ax = (Ax1, Aoxo, ... ), A, €R, |4, < 1.
2. Haiitu conpsbkenHsI oniepatop k omneparopy A: l, — Ir ,

ec: Ax = (xo, x3, ... ), mpu x = (x1, x5, ... ).
3. Haiitu conpspkeHHsIi oniepaTop k onepatopy A: lo — Io,

ecm: Ax = (x1, x5, ...,0,0,...), mpu x = (xq, X, ... ).
4. HaiiTu conpsikeHHBIN oniepaTop k onepatopy A: 1, — Io

ecin: Ax = (0, xq, xp, ... ), mpu x = (X1, X, ... ).

Koutpoabhas padora no reme «banaxoBbl npocTpaHcTaa »
1. JTokazaTb, 4TO BCIKOE KOHEYHOMEPHOE JTMHEHHOE HOPMUPOBAHHOE TIPOCTPAHCTBO SIBJISIETCS OAHAXOBBIM.

2.MoxeT nu B 0aHAXOBOM OPOCTPAHCTBE HMETh NYCTOC MNEPCCCUYCHUC IOCICAOBATCIBHOCTh HCIYCTBIX
3aMKHYTBIX BJIOKCHHBIX MHOXECTB.

3. Iokasars, uroC[a, b] cenapabensHoe GaHAXOBOE IIPOCTPAHCTBO.
4. Jloxazate,uato L(R), I, (R), p # o cemapabenpHOe 6aHAXOBOE MPOCTPAHCTBO.
TecToBbIE 3a]aHUA

Bapuanr 1.



1. MHo:kecTBa A 71 B Ha3bIBACTCH PAaBHOMOIIIHBIMHU, €CJIH:

a) CyILIECTBYET B3aUMHO-O/IHO3HaYHOE OToOpaskeHue ¢ : A — B

0) cymectByet oToOpaxkenue Y : A — B

B)ect AcBu Bc A

2. MHOkecTBO BceX MOJAMHOKeCTB CUeTHOT0 MHOKeCTBA HMeeT MOLIHOCTh:
a) CYETHYIO,
0)c,

B) 2°.

3. IIpocTpaHcTBO C([a,b]) ¢ METPHKOIA p(f , g) = sup\ f (X)— g(x)\ SABJISIETCS:

a) TIOJTHBIM

0) HETOJTHBIM

B) cenapadeIbHbIM

4. KomnakTHoe noaMHokecTBo A xaycaopdosa mpocrpaHcTBa:
a) xaycophogo,

0) 3aMKHYTO,

B) OTKPBHITO.

5. Uckarounre CBOﬁCTBO, HE UMEIOUICE OTHOIICHUSA K MOHATHIO MEPBLI HA a.ﬂreﬁpe MHOKECTB:

a) p(¢)=0u u(4)=0

0) H(A)=ZM(AH)’An N4, :¢ npu 1M
n=1

B) (4 + B)= pu(A)+ p(B) st nOGBIX 4, B IPUHALIEKALNX 3aJaHHON alreOpe MHOXKECTB.

Bapuanr 2

1. MoHOCTh MHOKECTBA NOHUMAETCS KAK KOJIHY€eCTBO 3JIEMEHTOB MHOKECTBA, eCJIN:
a) MHOKECTBO KOHEYHO,

0) MHO>KECTBO CUYETHO,

B) MHOKECTBO ITyCTO

2. Kakoe n3 1aHHBIX MHOKECTB He 00,1a/1aeT MOIIHOCTHI0 THIIEPKOHTHHYYMA:

a) MHOXECTBO BCeX (yHKIMIL, 3a1aHHbIX Ha [a,b],

6) MHOXECTBO |R" ,



B) MHOXXCCTBO BCCX ITIOAMHOKECTB IUTOCKOCTH?

p(1,9)=sup|f (x)- g(¥)

3. [IpocTpaHCTBO OrpaHMYeHHBIX HA OTPE3Ke [a, b] (yHkuuei ¢ Mmerpukoi

SIBJISIETCH:
a) HETTOJTHBIM
0) MOTHBIM

B) cenapa0eIbHBIM

4. BHyTpeHHOCTh MHO:KecTBa A 06o3Hauaercs:

a) O(A),

6) int A

B) X\A

5. Mepa JleGera KaHTOPOBCKOr0 MHOKeCTBA PaBHA:
11

2)0

3) He omnpeneneHa.

Bapuanr 3.

1. M3BectHo, uto A C B, Torna

2 A <[B
6) |A #[B]

5 |A=|B

T') HET BEPHOT'O OTBETA.

2. Kakoe u3 npuBeIeHHBIX CBOICTB He SABJIAETCS AaKCHOMOM METPHKH:
1) p(x,x)=0

2)p(x.y)==I(y. %)

3 p(xy) <y, x)=1(x2)?

3. Kakoe u3 NPUMBEACHHBIX MPOCTPAHCTB HE ABJISIETCS MOJTHBIM:

a) C([ab]) ¢ MeTpuxoit ,O(f , g) = sup\f (X)— g(X)‘

6) IPOCTPAHCTBO OrPAHMUYCHHBIX HA OTpe3Ke [a,b| dbyHKiwmii ¢ MeTpuKOi p(f ) g) =Sup ‘ f (X)— g(x)



B) C([a,b]) ¢ MeTpukoit p( f, g):.!; |f (x)- g(X)|dx :

]

-t HaR co cranzapTHoii Tonosorueii

Wl
S| -

1
4. Muosxecteo A= {1, E,

a) OTKPBITO,

0) HE OTKPEHITO,
B) 3aMKHYTO,

T') HE 3aMKHYTO.

5. Anredpa Bceraa siBjsieTcs:
a) KOJIBIIOM,

0) MOJYKOJIBIIOM,

8) O - anre6poii.

Bapuanr 4.

1. Ectu AcBcCmu ‘N=‘C‘,T0

2) IA=[B
5 |A=[8|=(C]

» [Al=[B

2. Kakoe u3 npuBeIeHHBIX HIKe MPOCTPAHCTB He SABJSETCI METPHUYECKUM:
a) c[o1],

6 R,

B)L

p

T') HET BEpHOIo oTBeTa?

b
3. @YHKHMS ¢ () aGcomoTHO MHTerpupyema Ha[a,b] u J|f (x)dx =0 (1) u f(x)= 0B so0boii TouKe

x e[ab] (2), Torna:
) (1)=(2)

0 (2)=(1)

B) (1)=(2)



4. TIyeth Q - MHOKECTBO PALMOHAILHBIX Touek Ha R , Tora:
a) Q - KOMITaKTHO,
6) Q - HE KOMITaKTHO,

B) R\Q - KOMIIaKkTHO.

5. Hpocrpancreo L, (2.6), 1< p <o
a) cemapabennpHo,

0) HemonHoe

B)COAEPIKUT TOJIBKO HENPEPHIBHBIE (PYHKIIMU

Bomnpocs! k 3Kk3aMeHy.

IlecToii yueOHbI cemecTp

1. MeTprYecKHe ¥ TOMOJIOTHYECKHIE IPOCTPAHCTBA: MHOYKECTBA, alire0pa MHOXKECTB.
2. CUeTHbBIE MHOXECTBA U MHOXKECTBA MOIIIHOCTH KOHTUHYYM.

3. MeTpuueckue npocTpaHCTBa

4. OTKpBITBIE U 3aMKHYTHIE MHO>KECTBA

5. KoMmakTHbIE MHOKECTBA B METPUUIECKHX MpocTpaHcTBax. Kpurepwmii Xaycmopda.
6. ITonnora u nonosiHeHue. Teopema 0 CTATMBAIOIIKUXCS LIAPAX.

7. [TpuHIIUT COKUMAFOTITUX OTOOPAKEHIIA.

8. Tonomoruueckue MpoCcTPaHCTRA.

9. EBKIIMI0OBBIE IPOCTPAHCTBA; ONPENEICHHE HOPMUPOBAHHBIX IPOCTPAHCTB, TPUMEPHI.
10. HepasenctBo Komm-bynskosckoro. IIpumeps.
11. OnipeieneHrie HOPMUPOBAHHOTO KOMIUIEKCHOTO ITPOCTPAHCTBA.
12. OnpezaenieHUE CUETHO-aITUTUBHOMN U BHEIIHEW MEPHI.
13. OnpezneneHue n3MepuMon QyHKIHIH.
14. TIoHATHUS CXOIAUMOCTH JJISl U3MEPUMBIX (QYHKIIHH. .
15. Mepbl 1 U3MepUMbIe MHOXKECTBA. O -anredpa 00perIeBCKUX MHOKECTB.
16. Usmepumsbie pyHkuu 1 uaTerpan Jledera.
17. OmnpezneneHue HHTETPUPYEMOil IO Mepe 4 HYHKIHHA.

18. IIpumepsl Mep i, U OTBEUAIOIIME UM UHTEIPAJIbL.

CeapbMoii yueOHbIii cemecTp
1. EBKINIOBBIC MPOCTPAHCTBA; ONPEACIICHHEe HOPMUPOBAHHBIX IIPOCTPAHCTB, IPUMEPHI.

2. OpTOFOHaJ'ILHBIe CHUCTCMBEI.
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

HepasenctBo beccens.

Hepasencteo Komm-bynskosckoro. IIpumepsr.

Omnpenenenne HOPMUPOBAHHOTO KOMIUIEKCHOTO IIPOCTPAHCTBA.
O-KOITBII0 MHOXKECTB.

OmpeneneHre CUSTHO-aITUTUBHON 1 BHEIITHEH MEPHI.
Onpenenenne n3mMepuMon (QyHKIHH.

[onsTHA CXOAUMOCTH ISl U3MEPUMBIX (DYHKITHH.

Mepsl 1 ©3MepUMbIe MHOKECTBA. O -anredpa O0peneBCKUX MHOKECTB.

Nsmepumsie pynkuuu u naTerpan Jlebera.
Onpenenenne HHTETPUPYEMOH 10 Mepe 4 (HYHKIIHHA.
Teopema JIeBu 0 MOHOTOHHOM CXOJUMOCTH.

Teopema JleGera 00 orpaHHYEHHON CXOAMMOCTH.

. Jluneitnoe oroOpaxxeHne U TeopeMa 00 OrpaHMYCHHOM JTUHEHHOM OTOOPaKEHHUH.
11.
12.
13.
14.
15.
16.

Teopema @aty 0 CXOAMMOCTH MOCIEAOBATEIILHOCTH WHTETPUPYEMbIX HEOTPULIATEIbHBIX (DyHKLIUM.

Wnrerpan Jlebera-Crunrteeca.

IIpumepsl Mep [, ¥ OTBEUAIOLINE UM UHTEIPAIbL.
Mepa [qupaka, KaHTOPOBO MHOKECTBO, KAHTOPOBO JIECTHUILIA.
OnpeneneHus 1 TEOPEMbI OOPEIIEBCKON MEPHI (L.
Teopema Jlebera o pa3noxeHHH.

OrnpeneneHre CUHTYJIAPHOU MEPHI.

Teopema Pagona-Hukoauma, Jlebera.

Teopema OyOunM.

Teopema o Mpou3BEACHUU MED.

Omnpenenenue U MpUMeEPbI THIILOEPTOBBIX MPOCTPAHCTB.
Onpenenenue MpsiMON CyMMBI.

OproroHaibHasi MPOEKIHS.

Teopema 06 opTOTOHATHHON TIPOESKITUH.

Onpenenenue CONpsHKEHHOTO MPOCTPAHCTBA.

Teopema Pucca.

KOHmpOJlb 0CB0€HUA Komnemeuuuﬁ

Ne Buj xoHTpOIS KonTponupyemsbie pasznenbl KomnereHinm, KOMIOHEHTHI
i\t KOTOPBIX KOHTPOJIUPYIOTCSI
1 AynuTtopHas Paznen 1-Paznen 2 B 5 M cemectpe YK-1, OITK-1, TTIK-3
KOHTp.paboTta(mposep Paznen 3- Paznen 4 Bo 6M cemecTpe
Ka ¥ OIICHKa) Pa3nen 5- Pa3nen 6 B 7M cemectpe
2 TectupoBanue. Paznen 1-Paznen 2 B 5 M cemectpe YK-1, OIlK-1, TTIK-3
[ToaroroBka k Pasnen 3- Pasznen 4 Bo 6M cemectpe




TECTHUPOBAHHIO(OIICHK Paznen 5- Pazmen 6 B 7m cemecTpe
a pe3yJIbTaToRB)
3 CamMmocrosTensHOe Pa3znen 1-Paznen 2 B 5 M cemectpe VYK-1, OIIK-1, TTIK-3
pernreHne Paznen 3- Pasnen 4 Bo 6M cemecTpe
MPaKTUYECKUX Paznen 5- Paznen 6 B 7m ceMecTpe
3a/1aHui
(ayauropHas)
4 3auer B 1 cemectpe Paznen 1-Paznmen 2 B 5 M cemectpe VYK-1, OIIK-1, TTIK-3
5 DK3aMeH B [IECTOM VK-1, OIIK-1, T1IK-3
cemecTpe Paznen 1- Paznen 4 Bo 6Mm cemecTpe
6 | DK3aMeH B ceabMOM VK-1, OIIK-1, TTK-3
cemecTpe Paznen 5- Paznen 6 B 7m cemectpe

7. Yd4eOHO-MeTONMYECKOE H MATEPHAJBLHO-TEXHHYECKOE ofecneydeHHe AUCHHUMIMHBI (MOTYJIS)
3JIeMEHTapHasi MaTeMaTHKa
[lepeueHs OCHOBHOI M JOMOJHUTEIBHON Y4EOHOH JHUTEpaTyphl, HEOOXOAUMON ISl OCBOCHHS IUCIMILUIMHBI

(Momyns) MUCKpeTHas MaTeMaTrKa.

K ocHoBHOIT (00s13aTeNbHOM) NTUTEpaType OTHOCSITCS yUeOHWKH, ydeOHble mocoOusi, yueOHO-MeToanvecKas
JIUTEpaTypa U MOHOTpa(uu, U3ydyeHNEe KOTOPBIX SBIISIETCS 00sM3aTeIbHBIM JJISl OBJIAICHUS 3HAHUSIMU B TIOJTHOM
o0pemMe MO AWCHUIUINHE B COOTBETCTBHH C JAaHHOW mporpamMMoil. K OCHOBHOHM, Mpekie BCEro, OTHOCUTCS
nuteparypa, umeromas rpud MuHucTepcTBa oOpa3oBanust U Hayku Poccuiickoit ®enepanun uim Y4eOHO-
METOJMYECKOT0 00bEMHEHHS, PEKOMEHIYIOINX M3/IaHNe K MCIOJIB30BaHHIO B y4eOHOM mporecce. B cnmcke
OCHOBHOI JTUTEpaTyphl yKa3blBaeTcsd HE OoJyiee MSATH MCTOYHUKOB, HMEIOMIUXCS B JJOCTATOYHOM KOJIMYECTBE B
¢donae oubnmmotekn. Eciu ocTynHa anekTpoHHas BepcHs Y1eOHHKOB, y4eOHBIX TTOCOOHH U T.JI., CIIEAYET YKa3aTh
JUISL HUX PEKUM JIOCTYyTIA.

K nononHuTensHOM OTHOCUTCS TUTEpATypa, peKOMEHayeMas OaKalaBpaM, MarucTpam JUIsi CaMOCTOATEIEHOTO
M3y4YCHHMS IIPU BBINOJIHEHUH KypCOBOT0O IpoeKTa (paboThl), yueOHON Hay4HO- HCCIIEAOBATEIbCKON paboThl, IPH
HamucaHuu pedeparoB, U MOATOTOBKM K CEMHHApaM, MPaKTHYECKHM 3aHATHSIM, J1a00opaTopHBIM padoTaMm |
JpyTruM y4eOHBIM 3aHSATHAM, a TaKoKe JUI yrITyOJIeHus ¥ paclIupeHus 3HaHUH 10 JaHHOW JAUCIMIUIMHE.

Bce ucrounnkm B OCHOBHOM M ,I[OHOJIHPITeHLHOfI JIMTEpAaType AAKOTCAd C HOJHBIMH 6H6HI/IOFpa(1)I/I‘IeCKI/IMI/I
OIIMCAaHUSAMH B COOTBETCTBHUU C pOCCHﬁCKHM WJIKN 3allaAHBbIM CTaHAapTaMn O(l)OpMJ'IeHI/IH.

s MarucTpaTypbl 00513aTeIbHO HAIMYKE JIUTEPATYPhl HA AHTIIMHCKOM SI3BIKE.

7.1. YueOHas quTepaTypa:

OcHoBHasi IMTEpaTypa:
1. Konmoropos A.H., @omun C.B. DnemenTs! Teopun GyHKIUHN 1 QyHKIMOHATIBHOTO aHanu3a.- M.:Hayxka,
1989, - 623 c.

1. Harancon W.I1. Teopus dhyHKIuni BenecTBeHHOM iepeMeHHoi. M., Hayxka,1979.
2. Jlrocrepuuk JI.A., Cobones B.W. Kpatkuii kypc QyHKIIMOHAIBHOTO aHa u3a. — M.: Beicias 1mkosa, 1982, —
271 c.



2. Bnagumupos B.C. O606mennsie pyHKINM B MaTeMaTinueckoi pusuke. M., Hayka,1979.

3. Auronesu4 A.b., PagpiHo f1.b. @yHKIIMOHATBHBIN aHATH3 U UHTETPATbHBIC
ypaBHeHuUs. — MuHCK: M31-Bo « YHHBEpcuTeTcKoey, 1984, - 352 c.

Jlono/tHMTEIbHAS JINTEPaTypa:
1. Kantoposuu JI.B., Akunos I'.I1. ®ynknuonansuelii ananus. — M.: Hayka, 1984, - 752 c.
2. Pynun Y. ®yHkmoHanbHbIN ananms. — M.: Mup, 1975, - 443 c.

3. Kyrarenanze C.C. OcHOBBI hyHKIIHOHATBHOTO aHanu3a. — HoBocuOupcek:
W3n-Bo MHcTuTyTa Matematuku, 1995. — 224 c.

4. Axwuesep H. 1., 'mazman U. M., Teopus TMHEHHBIX OEpaTOpPOB B THILOEPTOBOM MPOCTPAHCTBE, 2 U3A., M.,
1966;

5. Pucc ®@., CekedanbBu-Hanp b., Jlekiuu no GpyHkImoHaapHOMY aHau3y, rep. ¢ gpanir., M., 1954; Mocuna
K., ®yHKuuoHanpHbI{ aHaU3, nep, ¢ anri., M., 1967;

6. Haundopn H., llIsap [Ix., JInneitHpie oneparopsl, niep. ¢ auri., 4. 1-3, M., 1962-74; DnBapac P. D.,
OYHKIMOHANBHBINA aHaNN3. Teopus u npuiIokKeHus mep ¢ anri., M., 1969.

7. Tpenorun B.A., [Tucapesckuii 5.M., Co6ones T.C. 3amaun u ynpaxHeHus 110 (YHKIIMOHAIBHOMY aHATU3Y.
M.: duzmataut, 2005.

8. Kupmios A.A., I'summanu A.Jl. Teopems! u 3anaun pyHKIIMOHANBHOTO aHanmm3a. M., Hayka, 1979, 1988.

7.2. NHTEpHET-pecypchl
1. ®enepanbusiii mopran http//edu.ru

2. DnektponHbie KaTanoru Hayunoit 6ubnuorexu 'Y http//elib.dgu.ru

7.3. IlporpammHoe obecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajibHO-TeXHHYEeCKOe ofecreyeHue

B opranmsanum yuyeOHOro mpouecca HEOOXOOUMBIMU SIBISIIOTCSL CPENCTBA, OOeCHeunBaroIIne
ayJqMoOBU3yallbHOE  BOCHpUSTHE  y4eOHOro  martepuana  (CrelHaIM3MpOBAHHOE  JIEMOHCTPAIlMOHHOE
obopymoBaHue):

1. Jlocka u mMeJ (miu 60Jiee COBPEMEHHBIC aHAJIOTHH)

2. KOMIBIOTEPHBIE U MYJIbTUMEIUHHBIE TEXHOJIOTUH

3.MUKPO(OH M COOTBETCTBYIOIINE YCTAHOBKH (11 pabOTHI B OOJBIINX ayJAUTOPUSIX C MHOTOYHCICHHBIMH
rpynnamMy CTyJEHTOB)



PaGouast mporpamma muciuiuinabl PYHKLMOHANbHBIA aHAaNU3 cocTaBjieHa B COOTBETCTBHH C
tpeboBanusmu ®I'OC BO no nanpasnenuto noaroroku 01.03.01 MatemaTtuka (YpoBeHb BBICHIETO
oOpa3oBaHus OakagaBpuar ), yTBEp)KICHHOTO Ilpukasom MunucrepcTsa obpasosanus u Hayku PO or 10
staBaps 2018 r. N 8 "O06 yTBepxaeHnu ¢eneparbHOro rocy1apcTBEHHOTO 00pa30BaTeI-HOIO CTaHIapTa
BEICIIIETO 00pa3oBaHus - OakanaBpuat 1o HanpasieHnuto noarorosku 01.03.01 MaremaTuka" ¢ yueToM
npumepHol npoepammsl yueorou oucyuniunst u3 IIOOIL.

[Iporpammy cocraBui:
Jouent xadenprsl «MaTreMaTnueckuii ananu3», K.¢.-mM.H. Kogzoesa @.J[x.

[Tporpamma ogo0pena Ha 3acenanuu kadeapsl «MareMaTHUeCKHit

anaiu3» [Iporokon Ne 6 ot «27» depans 20251

[Tporpamma ogoOpeHa Y4eOHO-METOJUIECKUM COBETOM (PU3HKO-MAaTEeMaTHYECKOTO

daxynbTera mpotokon Ne 7 ot «13» mapra 2024 r.



ITpunosxenune Nel

1. TlepeyeHb KOMNETEHIHH, ¢ YKa3aHHeM 3TanoB UX (POPMHUPOBAHUS B Mpolecce
O0CBOEHUsI 00pa30BaTeJIbHON MPOrPpaMMBbI.

[Tpu 0CBOCHUY TUCIMITIMHBI (MOIYJIs) KOMIIETCHIINH, 3aKPETUICHHBIE 32 HEH, pealln3yOTCs
mo teMaM (paszenam) JUCHUILIMHBI (MOJYJIS), B OMPEICICHHON CTeneHU (IMOJIHOCTHIO WM B
OTOBOPEHHOMW YaCTH) U Ha ONPE/ICIICHHOM JTarie

Tabmunal.

OCYIIIECTBIIATH MIOUCK,
KPUTUYECKHUNA aHAIU3
nHpopManum,
MIPUMEHATH CUCTEMHBII
MOAXOJ UISl pEIICHUS
[IOCTaBJICHHBIX 3a7a4

BEIJIETISIS ee 0a30BbBIe
COCTABIISIOIIINE;

VYK 1.2: Onpenenser,
MHTEPIIPETUPYET U PAaHKUPYET
nH(pOpMAITUIO, TPEOYEMYIO s
pEllIeHus TOCTaBICHHOW 3a]a4H;
VYK 1.3: OcyiecTBasieT Houck
WHPOPMALIUH JUISl PELICHHSI
IIOCTaBJIEHHOM 3a/1a4u 110
Pa3IUYHBIM TUTIAM 3aIPOCOB
VYK1.4: IIpu o6paboTke
WHPOPMALIUHU OTIUYAET

(hakThl OT MHEHUH,
WHTEPIIPETalNH, OIIEHOK,
(dhopmyHpyeT COOCTBEHHBIE
MHEHUS U CYXICHUS,
apTyMEHTUPYET CBOU BBIBOIBI
Y TOYKY 3PEHHUSL.

YK 1.5.: PaccmaTpuBaeT u
MpeajiaracT BO3MOXKHEIE
BapUaHTHI PEIICHUS
MMOCTaBIICHHOM 33/1a4H,
OLIEHMBAS UX IOCTOMHCTBA U
HEIOCTaTKU

Kon HaumenoBanue Naaukatop 10CTHXKEHUS B pesynpTaTe ocBOEHUA
KOMITETEH- KOMITETEHITUH KOMITETEHITUT JUCITUTLTAHBI 00y JaroIuiCs
1012051 HO0JIZKeH:
VK-1 YK-1. Criocoben YK 1.1: Aranusupyet 3aaaqy, 3HaTh:

[IeJT 1 3319l HAy4YHBIX
MICCIIeTOBAHUH IO HATIPABJICHUIO
esTeIbHOCTH, Oa30BbIC
[IPUHIIATIEI 1 METOJIBI UX
OpraHHU3aIiy; OCHOBHBIC
MCTOYHUKHN HAyYHOU
WHGOpMAIIK U TPeOOBaHUS K
[PECTABICHUIO
WH(GOPMAITMOHHBIX MaTEPHAIIOB;
CIIOCOOBI OIPE/ICIICHUs BUIO0B U
TUIIOB ITPO(EeCCHOHATBHBIX
3a/1a4, CTPYKTypHUpPOBaHUs 33124
Pa3IUYHBIX TPYIIIT;
(hopMyJIMPOBKH N3BECTHBIX
YTBEP>KICHUM, CIICACTBUH U3
HIIX;

'YMeTh:

COCTaBJISATH OO TIJ1aH pabOTEI
10 33JaHHOW TeMe, IpeJiaraTh
METO/IbI HCCIIEIOBAHUS U
criocoObI 00paboTKH
[pE3yIBTATOB, TPOBOJAUTH
MCCIIeIOBAHUS 110
COTJIACOBAaHHOMY C
PYKOBOJUTEJIEM IUIaHY,
MPECTABIATH TOJTyYeHHbIC
[pe3yIBTATHL;, BRIOWPATh Hanbosee
P (EeKTUBHBIE METOJIBI PEIICHUS
OCHOBHBIX THITOB 33]1ad,
BCTPEYAIOIINXCS B MATEMATHKE;

I10JIb30BATHCA OTpa6OTaHHI>IMI/I )41




MAaJIOU3BCCTHBIMU METOAAMU

aHaN3a;

OIIK-1 CriocobeH nMpuUMeHsTh  [3HaeT: MeTo bl UCCIIeIOBAHNS, Baanern:
(dbyHnamMeHTaIbHbIE [IPUMEHSIEMbIE B MATEMAaTHYECKOM  |CUCTEMaTHYECKUMH 3HAHUSAMHU 110
3HaHHW, TIOJIYYCHHBIC B |[AHAJIM3€, KOMIIJICKCHOM U HAIIPaBJICHUIO JESITEIbHOCTH;
obnactu (YHKINOHAIBHOM aHaJIH3e, VI Ty GICHHBIMY 3HAHHAMH 11O
MaTEeMaTHYECKUX U anreOpe, aHATUTUIECKOM .

BHIOpaHHOH HANPaBICHHOCTH
(MH) ecTeCTBEHHBIX TEOMETPHUH U TOTIOJIOTHH,
HAYK, H HCTIONB30BaTh  |[nu(depeHmatbHbIX ypaBHeHusx, |- om0 TOBKH, bazoesvMu
UX B Ipo(heCCHOHAITBHOI [TUCKPETHON MaTeMaTHKe U HABLIKAMU IIPOBCIICHHUA HAyTHO=
JCSITCIILHOCTHU MaTeMaTUYECKOM JIOTUK, TEOPUU 1CCIIEI0BATENILCKUX PAabOT 110
BEPOATHOCTEH, MATEMATUYECKON  [[IpeUIOKEHHOM TEME;
CTaTHCTUKE U CITy4aiHbIX BO3MOKHOCTH COBPEMEHHBIX
MpoLEccaX, THCIEHHBIX METONAX,  |ovuppix MeTOTOB Ha YPOBHE,
TEOPETUYECKON MEXaHHKeE.
Ywmeer: [TyOnu4HO 10Ka3bIBATH U HCOOXOMMOM AT OCTAHOBKH 1
00BACHATH PyHIAMEHTAIBHEIC PCLICHI 32719, HMCIOIMX
pe3yIbTAThI, COOTBETCTBYFOIIIX CCTECTBCHHO-HayIHOC
paszenaM MaTeMaTUKu coJep KaHue; METOIUKU
Bnaneet: HaBbikaMu cTpororo T0Ka3aTeIbCTB, Tpe6yIOIL[I/IMI/I
JI0KA3aTENbCTBA Y TBEPIKICHUH B A0CTPaKTHOTO MBIIUIEHHUS U
001aCTH MATEMAaTHYECKOTO AHATH3A [ o\ oo JTXOTIA.
KOMILJIEKCHOTO 1 (PYHKIIHOHAJILHOTO
aHaNM3a, aNreOpsl , AHATUTUIECKON
reoMeTpud , U dhepeHInaTbHON
reOMETPHHU M TOIIOJIOTHH,
¢ dhepeHInaNbHBIX ypaBHEHHIA,
TUCKPETHON MaTeMaTHKH 1
MaTeMaTHYeCKOH JIOTUKH, TEOPUH
BEPOATHOCTEM, MaTEMATUUECKOMN
CTaTUCTHUKHU CITy4aiHBIX IPOLIECCOB,
YHCIICHHBIX METOJIOB,
TEOPETUUYECKON MEXaHUKU
IIK-3 CrniocoOeH onpeiesuth | 3HAET 0COOEHHOCTH

obmme GpopMbl U
3aKOHOMEPHOCTH
OTIETIBHON IPeIMETHOMN
obyactu

COBPCMCHHOI'O 3Talla pa3BUTHUA
06pa30BaHI/I$I B MHPEC, 3TAllbl
Pa3BUTUA MAaTEMAaTUKU.

VMeer cucteMHO AHAJIU3UPOBATH
I/IH(bOpMa]_[I/IIO, COIIOCTABJIATH,
J€J1aTh BBIBOJBI.

Bnaneer coBpeMeHHBIMU
METOJaMH, METOI0JIOTHEN
Hay4YHO-UCCIIE10BATEIhCKON
JESTEILHOCTH B 00JIACTH
MaTEMaTUKHU, TEMOHCTPUPYET
[MOHUMaHHue O0IIeH CTPYKTYPHI
HaHHOﬁ JUCHUIIIINHBI.




2. Onucanue noka3arejieil 1 KpuTepueB OLEHUBAHNSI KOMIIETEHIIHI HA PA3JTHYHBIX
Tanax ux (popMUpoOBaHUSs, ONUCAHME IIKAJT OLlEHUBAHUS

Tabauma 2.
ConocrapiieHre HIKAJ OLCHUBAHUS
4-6autbHass | OTiIM4HO Xopouio VY nosnersopurensHo | HeynosnerBoputenbHO
IIKaJia (oBbILICHHBIH | (6a30BbIi (TToporoBbIit (YpoBeHb He
(YpoBeHb YPOBEHb) YPOBEHB) YPOBEHbD) copMupoBan)
OCBOCHHU)
100- 91-100 81-90 61-80 0-60
6annbHas
LKkana
BbuHapHas 3auTeHo He 3aureno
Lwkana
Tabmuma 3.
OnenuBaHye 0TBeTa HA BONPOCHI M0 TeMaM /i1l YCTHOT'O ONpoca
4-6amnpHas mkana (ypoBensb | Iloxasarenu Kpurepun
OCBOCHHS)
OTnMYHO (TIOBBIIEHHBIH - [lonHOoTa HM3N10KEHUA CryneHToM JaH NOJHBIN, B
YPOBEHb) TEOPETUYECKOI0 MaTepuala; | JIOTHUYECKOM
- [IpaBunbHOCTE W/ MU MOCJIEeI0BATEIbHOCTH
apryMEHTHPOBAHHOCTh pa3BEpHYTHII OTBET HA
U3JI0KEHUS MIOCTaBJIEHHBIH BONIPOC, I7e
(mocne0BaTeNnbHOCTh OH IIPOJIEMOHCTPUPOBAI
necTBuil); 3HaAHU [IPEAMETA B II0JIHOM
- CaMOCTOATENBHOCTD o0beMe yueOHoM
OTBETA; MIPOrPaMMbI, TOCTaTOYHO
- KyneTypa peun. ri1y00KO OCMBICIMBAET
JTUCLUIUINHY, TPUBOJIUT
COOCTBEHHBIE IPUMEPHI 10
npobiemMaruke
MIOCTaBJIEHHOT'O BOIPOCA




Xoporio (6a30BbIi YPOBEHB)

VY 10BIETBOPUTEIBHO
(OpOroBbIN ypPOBEHB)

CrynieHToM J1aH
pa3BEpHYTHIN OTBET HA
MMOCTaBJICHHBIN BOIIPOC,
MIPUBOJIUT MPUMEDPEI, B
OTBETE MPUCYTCTBYET
CcBOOOHOE BIIAJCHHE
MOHOJIOTHYECKOM PEUblo,
JIOTUYHOCTD U
MOCJIE0BATENHHOCTE
orBeTra. OMHAKO
JIOTTyCKAeTCsl HETOYHOCTh B
OTBETE.

HeynosnerBoputensHO
(YpoBeHb HE chOpMHUPOBaH)

CryneHToM J1aH OTBET,
CBHJICTEIILCTBYIOINN B
OCHOBHOM O 3HaHUH
IIPOLIECCOB MU3y4aeMOM
JUCUUIUINHBI,
OTJIMYAOIIHICS
HEJOCTAaTOYHOU TITyOMHOU U
IIOJIHOTOM PACKPBITUS TEMBI,
3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEJOCTATOYHBIM YMEHUEM
J1aBaTh apryMEHTUPOBAHHbBIC
OTBETHI U IPUBOJUTH
IIPUMEPBI, HEAOCTATOYHO
CBOOO/THBIM BIIJICHUEM
MOHOJIOTHYECKOHN PEYBIO,
JIOTUYHOCTBIO U
IIOCJIEI0BATEIBHOCTBIO
OTBETA.

CTyneHTOM J1aH OTBET,
KOTOPBIN CONEPKUT PsIL
CEPbE3HBIX HETOYHOCTEM,
0OHapy KUBaIOLIHH
HE3HaHHUE NPOLECCOB
M3y4aeMoH IpeIMETHON
001aCTH, OTIIMYAIOIIUICS
HernyOOKHUM pacKpbITHEM
TEMbI, HE3HAaHHEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMEHUEM JaBaTh
apryMEHTHPOBaHHbIE
OTBETBHI, CJIA0BIM BJIaJIECHUEM
MOHOJIOTHYECKON PEYbIO,
OTCYTCTBUEM JIOTHUYHOCTHU U
M10CJIEI0BATENBHOCTH.
CryneHT He crioco0eH
OTBETUTH HA BOIPOCHI JAXKE
IIPU TOTIOTHUTEIbHBIX
HaBOJSIIUX BOIIPOCAX
IIPEIo1aBaTesl.




Tab6nuna 4.

OuennBaHue MOAroTOBKYU pedepaTon

4-6amnpHas mkana (ypoenb | Ilokasarenu Kpurepun
OCBOCHHUS)
OTan4HO (MOBBIIICHHBIN - [TosniHOTA U3MOXKEHUA BbINOSHEHbI Bce TpeboBaHusA
YPOBEHB) TEOPETUYECKOro Marepuaiia; | K HanMcaHuio n sauure
- [IpaBrsIbHOCTD W/WITH pecbepaTa: obosHayeHa )
apryMEHTHPOBAHHOCTb npobnema n obocHoBaHa eé
RITOIKCHIS aKTyarlbHOCTb, CAenaH
KpaTKU aHanmn3 pasnmnyHbIx
(mocnenoBaTeIbHOCTD
o o TOYEK 3peHuns Ha
AeHCTBHH); paccMaTpuBaemyo
- CaMOCTOSITENIBHOCTh npo6remMy 1 NorMuHo
OTBCTa, n3roxeHa cobcTBeHHas!
- Kynbtypa peun. nos3unuus,
chopmMynmnpoBaHsbl

BbIBO/bl, TEMAa packpbITa
MOMHOCTLIO, BblAepkaH
06BbEM, cobntogeHbl
TpeboBaHus K

BHELLUHEMY O(OPMITEHMIO,
AaHbl NpaBUrbHbIE OTBETHI HA
AONOMHUTENbHbIE BOMPOCHI

Xopoo (0a30BbIif YPOBEHb) OCHOBHble TpeboBaHusA K
pedepaTy 1 ero 3awute
BbIMOJIHEHbI, HO MPY 3TOM
JonyLeHbl HeJo4YEThl. B
YaCTHOCTW, UMEITCH
HETOYHOCTW B U3NOXEHNM
maTepuana; oTCyTCTBYeT
norunyeckas
nocnenoBaTenbHOCTL B
CY)XOEHUSIX; HE BblAEPXKaH
06béM pedbepaTa; nmetrotca
ynyLieHns B opopMneHnm; Ha
AONOMHUTESNbHbIE BOMPOCHI
npw 3awuTe aaHbl HEMOMHbIE

oTBEThI
Y 10BIIETBOPUTENTHHO MMEITCH CyLLECTBEHHbIE
(TOpOroBBIN YPOBEHB) OTCTYynneHus oT TpeboBaHWm

K pecheprpoBaHuio. B
YaCTHOCTU: TeMa OCBeLLleHa
nwb

YaCTUYHO; OOMNYLLEHbI
dakTu4eckmne owmdkm B
coaepxaHuun pedepara
UNun Npy OTBETE Ha
AOMNOSHUTENbHbIE BONPOCHI;
BO BPEMS 3aLUUTbI




OTCYTCTBYET BbIBOA




HeynosnerBopurensHo Tema pedepaTa He
(YpoBeHb He chopMHUPOBaH) packpbiTa, obHapyxmBaeTcs

cywiecTBeHHoOe
HENOHMMaHne I'IpO6J'IeMbI

Tab6muna 5.

OuneHuBaHHe 0TBETA HA IK3aMeHe

OreHka

XapaktepucTrka TpeOOBaHUI K pe3ylibTaTaM aTTeCTaluy B fopMe dK3aMeHa

«OTIM4IHOY

Teopetnueckoe conepikaHHe Kypca OCBOGHO IIOJHOCTBIO 0e3 MpoOernos,
CUCTCMHO U FJ'Iy6OK0, HCO6XO,I[I/IMBIG NPAKTUYCCKHUE HABBIKH pa6OTBI C OCBOCHHBIM
MaTepuajoM CQOpPMHUpPOBAHBI, Bce NpPEAYCMOTPEHHBIE paboyeil  ydeOHOU
MpOrpaMMoOii yueOHBIE 3aJaHMUSI BRITIOTHEHBI O€3yTPEYHO, KAYECTBO UX BBITOIHEHHS
OLIEHEHO YHUCIIOM 0asioB, OJIM3KUM K MAKCUMYMY.

«Xopouio»

Teoperuueckoe coaepkaHue Kypca OCBOGHO B IIeJIoM 0e3 mpoOenos,
HEOOXOMMMbIE MpPAaKTHYECKHE HAaBBIKM PAa0OTBI C OCBOCHHBIM MAaTepHaIoM B
OCHOBHOM C(OPMHUPOBAHBI, MPEIYCMOTPEHHBIE pabodell yueOHOW MporpaMMoi
ydeOHbIE 3aJaHus BBINIONHEHBl C OTACIBHBIMH HETOYHOCTSIMH, KadecTBO
BBIITOJHEHHS OOJBIIMHCTBA 3aJaHUiA  OIEHEHO YHCIOM OajijioB, OJM3KHM K
MaKCUMyMY.

«Y IOBJIETBOPUTE
JILHO»

Teopernueckoe coaepkaHre Kypca OCBOSHO OOINBINEH 4acThi0, HO TIPOOEIBI
HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOUMBIEC IPAKTUICCKUE HABBIKH PaOOTHI
C OCBOGHHBIM MAaTepUaioM B OCHOBHOM C(OPMHPOBAHEI, OOIBIIHHCTBO
MPEIyCMOTPEHHBIX padoueit yueOHO# mporpaMMoit y4eOHBIX 3aaHHid BBITIOJHEHBI,
OTJIETbHBIE U3 BBHITIONHEHHBIX 3aJIAHUM COIEPIKAT OIITHOKH.

«Heynosnetsopu
TEJIbHO»

Teoperuueckoe conepkaHue Kypca OCBOGHO YaCTHYHO, HEOOXOIUMBbIE
HaBBIKK paboOTHl He c(hOpPMHUpPOBaHBI WM CHOPMHUPOBAHBI OTAEIBHBIE U3 HUX,
OONBIIMHCTBO IPETyCMOTPEHHBIX paboueil y4eOHOW MporpaMMol y4eOHBIX
3aJ]aHWi HE BBITIOJIHEHO JHOO BBHIMOJHEHO C TPYOBIMH OIMMOKAMH, KadyecTBO HX
BBITIOJTHEHHS! OLICHEHO YHCIIOM 0aIIOB, OJM3KHM K MUHUMYMY .

MarepuaJsl Jisl IPOBeeHUs TeKyIero 1 MPOMeKyTOYHOI0 KOHTPOJISA 3HAHUH CTY/ICHTOB

KonTtpoanHas padota no teme: « EBKINAOBBI MPOCTPAHCTBA

1.3anmcarh HepaBeHCcTBO Komm-ByHSIKOBCKOTO B pa3iinuHbIX KOHKPETHBIX €BKIIMIOBBIX IIPOCTPAHCTBAX:
a) B eBKJIMJIOBBIX IIpocTpaHcTBax Vou V3;

b) B eBKIIMI0BOM apr(pMETHIECKOM ITPOCTPaHCTBE R,

¢) B ekiaoBoM npocrpanctee Cla, b] Bcex dyHkImii, HENpepBIBHBIX Ha OTpeske [a, b].

2. BbIumcuTh cKanspHoe MPOH3BEICHHE H HOPMBI Gynxmmit f(x) = x + 1, g(x) = x* + x 8C[0,1]

3.Haiitu yron mexny f(x) = x4u g(x) = x4 BC[0,1].
4. Jlokasats, 4To B R? cKaIspHOE NPOM3BENECHIE MOKHO ONPENEIUTh CIeAyIOIMM obpazom: (X, y) =

2x1y1 + 5x3y).

1. HaiiTu conpspkeHHbIi orepatop Kk oneparopy A: L, — [,

ecn: Ax = (Ax1, Aoxy, ... ), A, C R, A, < 1.

2. HaiiTi conpsbxeHHBIN onepaTop K oneparopy A: l> — o,




ecin: Ax = (x, X3, ... ), mpu x = (xq, X, ...).
3. Haiitu conpsbKeHHBIH oniepaTop K oneparopy A: I, — I,
ecin: Ax = (x1,xp,...,0,0,...), mpu x = (x1, x, ... ).
4. HaiiTu conpspKeHHBIH onepaTop k onepatopy A: b — I,

ecin: Ax = (0, xq, Xp, ... ), mpu x = (x1, X, ... ).

Kontpoabnasi pa6ora mo reme «baHaxoBbI MPOCTPAHCTBA»

1.JIokaszaTb, 4TO BCIKOE KOHEUHOMEPHOE JTHHEHHOE HOPMUPOBAHHOE MMPOCTPAHCTRO SBJIACTCS
0OaHaXOBBIM.

2.Moxer 11 B 6aHaXOBOM NPOCTPAHCTBE MMEThH IIyCTOE IEPECEUCHUE MOCIEN0BATENFHOCTh HEIyCThIX
3aMKHYTBIX BIOKEHHBIX MHOXECTB.

3. ITokasats, uroCla, b] cenapabenbHoe GaHAXOBOE MPOCTPAHCTBO.
4. Jloxasate,uto [3(R), 1,,(R), p # o cemapabenbHOoe 6aHAXOBOE HPOCTPAHCTBO.
TecToBbIE 3aJaHUA

Bapuanr 1.
1. MuoxectBa A u B nasbiBaercs paBHOMOIIHBIMY, ecJIH:
a) CyILIECTBYET B3aMMHO-OJHO3HAYHOE OTOOpaxeHue ¢ : A — B

0) cymecTByeT oToOpaxenue i : A — B

B)ect AcBuBcA

2. MHOKeCTBO BCeX MOJMHOKECTB CYETHOI0 MHOKECTBA MMeeT MOITHOCTh:
a) CUETHYIO,
0)c,

B) 2°.

3. Mpocrpanctio C([a,b]) ¢ MeTpukoii ,O(f : g) =sup |f (X)— g(x)| SIBJISIETCSI:

a) MOJIHBIM

0) HETIOTTHBIM



B) cenapadebHBIM

4. KomnakTHoe noavMuoxecTBo A xaycropdoBa mnpocrpaHcTBa:
a) xaycmop¢oBo,

0) 3aMKHYTO,

B) OTKPHITO.

5. UckiIounTe CBOICTBO, He MMEIOIee OTHOIIEHUS K MOHITHI) MEPbI HAa ajiredpe MHOKECTB:

a) (¢)=01 1(4)=0

6) 1(A)=> 4l An ), A O A= mpu MFE M
n=1

B) 14+ B)= p(A4)+ p(B) nns mobbIX A, B MpHHAIIEKAINX 3aJaHHO# anreGpe MHOXECTB.

Bapuant 2

1. MomHOCTh MHOKECTBA MOHUMAETCH KAK KOJINYECTBO 3JIEMEHTOB MHOKECTBA, €CJIN:
a) MHO’KECTBO KOHEYHO,

0) MHOYKECTBO CUYETHO,

B) MHOXECTBO IIyCTO

2. Kakoe u3 TaHHBIX MHOKECTB He 00J1a/1a€T MOIIHOCTHIO THNIEPKOHTHHYYMA:

a) MHOXKECTBO BceX (DYHKIMIi, 3a1aHHBIX Ha [a,b],
0) MHOKECTBO |R" ,

B) MHO>KE€CTBO BCEX MOJIMHOKECTB IIOCKOCTH?

3. [TpocTpaHCcTBO OrpaHUYEHHBIX HA OTPE3Ke [a, b] (yHkuueii ¢ merpukoi

p(f : g) = sup| f (X)— g(x)| SIBJISIETCS:

a) HETIOJTHBIM
0) MOTHBIM

B) cenapabenbHbIM

4. BuyTpennocth MHokecTBa A 0003nauaeres:
a) O(A),

0) int A

B) X\ A

5. Mepa JleGera KAaHTOPOBCKOI'0 MHOKeCTBA PaBHA:



N1
2)0
3) He ompexaencHA.

Bapuanr 3.

1. M3BectHo, uto A C B, Torna

) [A<[B
5) |4 =B

») [A=B

') HET BEpHOI'O OTBETA.

2. Kakoe u3 npuBeIeHHBIX CBOIICTB He SIBJISIETCS AaKCHOMOIl METPUKH:
1) p(x,x)=0

2)p(x,y)==I(y. %)

Hp(xy=<lyx)=1(x2)7?

3. Kakoe u3 npuBeeHHBIX NPOCTPAHCTB He SIBJISIETCS MOJTHbIM:

a) C([a,b]) ¢ meTpukoit p(f , g) =sup |f (X)— g(x)(

6) IPOCTPAaHCTBO OrPaHIYEHHBIX Ha OTpe3ke [a,b] dyHKkumii ¢ MeTpuKoit ,O(f ) g) =Ssup rf (X)— g(x)|

8) C([a,b]) ¢ merpuxoii p( f,g) :J' |f (x)- g(x)dx ?

1

N ,f na R co crannaprroii Tonosorueii

1
2 n

Wik

4. MHOKeCTBO A= {1’

a) OTKPBITO,

0) HE OTKPHITO,

B) 3aMKHYTO,

T') HE 3aMKHYTO.

5. Auire0pa Bceraa siBjIsieTcs:
a) KOJIBIIOM,

0) MOJTYKOITBIIOM,

B) O - anreopoii.



Bapuanr 4.

1. Ecan ACBCCI/I|Al:|C|,TO

2 |A=[B
6) [A'=[B|=[C]

5) |4 =B

2. Kakoe 13 npuBeleHHbIX HUKE IPOCTPAHCTB He SIBJISIETCS METPHYECKHM:
a) c[0,1],

6) R,

) Lp

T') HET BEpHOTO OTBeTa?

b
3. @yHKUMSL ¢ (y) aGcomoTHO MUTerpupyeMa Ha [a,b] 1 I |f (X)|dX =0 (1) m f(x)=0B r0doii

Touke x c[a,b] (2), Torna:

2) (1) =)

9=

B) (1)=(2)

4. Mycrb Q - MHOKECTBO PalMOHAIBLHBIX ToYek Ha R , Toraa:
a) Q - KOMIIAKTHO,

6) Q - HE KOMIIAKTHO,

B) R\Q - KOMOaKkTHO.
5. IIpocTpancTBO Lp (a.6),1<p<w

a) cemapabenpHoO,

0) HenoIHOE

B)COZICPKUT TOJIBKO HENPEPHIBHBIE (QYHKIIMU

Bonpocsl k 3k3ameny.

HlecToii yueOHBII cemecTp



1. MeTpuieckre U TOMOJOrHIECKHE MPOCTPAHCTBA: MHOXKECTBA, allredpa MHOKECTB.

2. CueTHBIC MHOXKECTBA M MHOJKECTBA MOITHOCTH KOHTUHYYM.

3. MeTpuueckue mpocTpaHCTBa

4, OTKpLITLIe 1 3aMKHYTbIC MHOKCCTBA

5. KoMnakTHBIC MHOXKECTBA B METPUYECKHX ITpocTpaHcTBaxX. Kpurepuii Xaycmopoda.

6. IlonHoTa M MonoaHEeHKe. Teopema O CTATMBAIOLINXCS IIapax.

7. IIpuHIUT CKUMATIOITIX OTOOpaKEHHUH.

8.Tononornyeckre NpoCTPaHCTBA.

9. EBKIINIOBBIC IMPOCTPAaHCTBA,; OIIPCACIICHUC HOPMUPOBAHHBIX IPOCTPAHCTB, IPUMEPHI.

10.

HepasenctBo Komu-bynskosckoro. [Ipumepsr.

11. OnpeeneHrie HOPMUPOBAHHOTO KOMIUIEKCHOTO ITPOCTPAHCTBA.

12.
13.
14.
15.
16.
17.

Omnpenenenre CYETHO-aJANTUBHON 1 BHEIIHEN MEpBHI.

Onpenenenne n3MepuMon QyHKIHH.

[ToHATHS CXOAUMOCTH ISl ©K3MEPUMBIX (QYHKIIHH..

Meps! 1 B3MepHUMbIe MHOKECTBa. O -anredpa O0peneBCKUX MHOKECTB.
Nzmepumble pynkimu u uarerpan Jledera.

OnpeneneHne HHTETPUPYEMOM TI0 Mepe 1 PYHKIHUH.

18. IIpumepsl MED [, U OTBEYAOLIUE UM UHTEIPAJIBIL.

CenbMoii yueOHBIN cemMecTp

1.

© ®© N o g M D
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EBKMI0BBIE MPOCTPAHCTBA; OMNpeiesieHHe HOPMUPOBAHHBIX MPOCTPAHCTB, TPUMEPHI.
OpTOoroHaJIbHEIE CUCTEMEI.

HepageHncrso beccens.

HepagenctBo Komu-byHnsikosckoro. [Ipumepsi.

OnpenesneHne HOPMUPOBAHHOTO KOMIUIEKCHOT'O IPOCTPAHCTBA.

6-KOJbLI0 MHOXKECTB.

Omnpenenenne CYeTHO-aJANTUBHON 1 BHEIIHEH MEpBI.

Onpenenenue n3MepuMon GyHKIHH.

Tlonsarus CXOAUMOCTHU HJIsI U3BMCPUMBIX (bYHKI_[I/Iﬁ

. JluneitHoe oToOpaxkeHne u TeopemMa 00 OrpaHUUYECHHOM JIMHEHHOM OTOOPaKEHHUH.
. Meps1 1 u3MepuMble MHOXKECTBa. O -aire6pa O0peIeBCKMX MHOXKECTB.

. Ismepumsbie pynkuu u uarerpain Jlebera.

. Onpenenenne HHTErpUPyEMOii 1o Mepe 4 QYHKIHHA.

. Teopema JleBu 0 MOHOTOHHOH CXOANMOCTH.

. Teopema JleGera 06 orpaHMYEHHON CXOAUMOCTH.

. TeopeMa dDaTy 0 CXOOAUMOCTH IIOCJICAOBATCIIBHOCTU HWHTCIPUPYCMBIX HCOTPULATCIIBHBIX

byHKIHHA.



17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Wnrerpan Jlebera-Ctuntbeca.

[Ipumepsr Mep (4, ¥ OTBEYAIOIINE MM WHTETPAIbI.

Mepa /{upaka, KaHTOPOBO MHOKECTBO, KAHTOPOBO JIECTHULIA.

OnpeneseHus 1 TeOpeMbl OOPETIEBCKON MEPHI /L.
Teopema JleGera o pa3noxeHHH.

Onpenenenne CUHTYJIIPHON MEpBI.

Teopema Pagona-Hukoauma, Jlebera.

Teopema OyouHm.

Teopema o0 IpoU3BEAECHUHN MED.

OmnpeaeseHue U MpUMEPhI THIHOEPTOBBIX MPOCTPAHCTB.
OnpeaeneHue OpIMON CYMMBL.

OpToroHaibHasi IPOEKIIUSL.

Teopema 00 OPTOrOHATEHOM MPOEKIIHH.
OmnpeneseHue CONPSHKEHHOTO IPOCTPAHCTBRA.

Teopema Pucca.



Caenenns 00 yTBep:KIeHHH MPOrPaMMbI HA 0UYePeTHOI YUeOHbIIi roJ ¥ perucTpanun u3MeHeHuit

YueOHbIi Pemenue xkadenper BHecenHble u3MeHEHUs IToamnucs 3as.
Tox (Ne mpoToKoIa, Kadeapoit
JaTa)




