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PABOYASA NPOrPAMMA YYEEHON OUCLMMIINHDI

61.0.22 [JenctButenbHbIN aHanms

1. Koo u HaumeHoBaHMe HanpasneHus nogrotoBku: 02.03.01 MatemaTurka 1 KOMMbto-
TEPHbIE HayKu

2. Mpodunb NOAroToBKU: MaTeMaTM4yeckoe N KOMMbITEPHOE MOAeNpoBaHe; MaTema-
TUYECKME MeTobl N KOMMbIOTEPHbIE TEXHOMNOMMN B €CTECTBO3HAHUM, SKOHOMUKE U ynpas-
neHuun

3. KBanudukauums BbinyckHuka: 6akanasp

4. ®opma obpa3oBaHUA: O4Has

5. Kachenpa, oTBevawLwan 3a peanmsaumio QUCUUNINHBI: PYHKLMOHANBHOIo aHanuaa
N onepaTopHbIX ypaBHEHWUI

6. CoctaButenu nporpammsbl: CanpoHoBa TaTbsiHa KOpbeBHa, K.dp.-M.H., AoueHT; [eTpo-
Ba AHacTtacus AnekcaHapoBHa, K.dp.-M.H., npenogasartens; boHoapes Angpen Cepreesuny,
K.dp.-M.H., npenogasatenb

7. PexomeHnpoBaHa: HMC matematmyeckoro akynbTeTta, npotokon Ne0500-06 ot
25.05.2023r.
8. YuebOHbIn rop: 2025-2026 Cemectp(bl): 5
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9. llenu n 3apgaym y4e6HOM AUCLMNIIUHDI:
Llensimu oceoeHusi y4ebHoU ducyuniuHbl S811sK0oMcs:

- oBefeHne OO0 CTYAEHTOB Maem u MeTodoB OEeNCTBUTENbHOrO aHanmsa, KOTOpbin
SBMSAETCHA A3bIKOM COBPEMEHHOW MaTeMaTUKK, rae LUMPOKO UCMONb3YTCS NOHATUS QOYHK-
LUMOHanNbHOro npoctpaHcTea (6eCKOHEYHOMEPHOrO) N OTODpaXXeHMs TaknMx NPOCTPAHCTB.
3adayu y4ebHoU OuCyunuHbI:
- pasBuUTUE Y CTYAEHTOB ABOMHOIO 3pEHMUS: C OQHOW CTOPOHbI YMEHUSA crneauTb 3a
BHYTPEHHEN JTIOTMKOW pasBUTUA Teopui (PYHKLMOHANbHOIO aHanusa, a ¢ Apyron He ynyc-
KaTb 13 Buaa obCcnyxmBaemyr 3TMMU TeopUsiMM NpobnemMaTuky KnacCU4eckoro u gaxe
NPUKNagHOro aHanuaa, B YaCcTHOCTWU, BOMPOCOB, CBA3a@HHbIX C MHTErpanbHbIMU YpaBHEHU-

amn ®pearonsma n BonbTeppsl.

10. MecTo y4yebHOM aucumnnuHbl B cTpykTtype OOI: ancumnnmHa oTHOcUTCS K 0653a-
TenbHon YacTtu bnoka 1. QucumnnuHel (Mogynn) yd4ebHOro nnaHa no HanpasBneHUo NoAro-

ToBkM 02.03.01 MaTemaTunka 1 KOMMNbIOTEPHbLIE HAYKMW.

11. MnaHupyemble pe3ynbTaTbl 0O0y4YeHus Mo AucuunnmHe/Moaynko (3HaHUA, yme-
HUA, HaBblKN), COOTHECEHHbIE C MNTaHUPYEeMbIMU pe3yfibTaTaMu OCBOeHusi obpa3so-
BaTesiIbHOW NporpamMmmbl (KOMNETEHLUMAMN BbiNyCKHUKOB):

Kog HassaHue komne- Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
TEHLUK
OlK- | CnocobeH KoH- OlK-1.1 | O6bnapaet 6a3oBbl- | 3HaTb: COAep)aHWe NPOLECCOB CamMOOpraHu-
1 CynbTnpoBaTb 1 MU 3HaHUAMK, NONy- | 3auum n camoobpasoBaHusl, X 0COBEHHOCTEN
ucnone3oeath YeHHbIMM B 0B11aCTU | 1 rexHonOrMiA peanuaaumm, NCxoas 13 Lenei
HOaMeHTanb- MaTemMaTU4eCKmX 1 .
byHAameHTa aremarndec COBEPLLEHCTBOBAHWSI NPOECCMOHANBbHOMN
Hble 3HaHus B 00- (Mrn) ecTecTBEHHBbIX
nactm matematu- Hayk AEATENBHOCTY.
YecKoro aHanmaa YMeTb: NnaHMpoBaTb LeNn N ycTtaHaBnMBaTh
KOMMJIEKCHOrOo U npuopuTETHI NPU BbIGOPE CNOCOOOB NPUHATUSA
bYHKLMOHAmNbHOIo PEeLLUEHUN C Y4ETOM YCINOBUIA, CPEACTB, NnNY-
aHanusa anre6_pb|, HOCTHbIX BO3MOXXHOCTEN U BPEMEHHOW Nnep-
aHanT4eckou CMEKTUBbI JOCTUXXEHWS!; OCYLLLECTBNEHNS aesi-
reomeTpun, oud-
9 TEeNbHOCTW.
drepeHunansHom 5 )
FeOMETpUM 1 TOMO- najeTb: npuemMamu camoperynaunm 3Moum-
norvn, audde- OHanbHbIX M  (YHKUMOHAMbHBLIX COCTOSAHMA
peHLManbHbIX npu BbII'IO{'IHeHI/II/I npocheccuoHaneHon fes-
ypaBHEHMIA, auc- TeNnbHOCTY; Teé(HOJ'IOFI/IﬂMI/! opraHusaumm npo-
KPETHOI MaTema- Lecca camoobpasosaHust; npuemamu Lerne-
TVIKU V| MATEMATH- nogarava BO BPEMEHHON NepcnekTuee, cro-
4ECKOM NOUKM, cobamu nnaHMpoBaHusl, opraHM3auuu, camo-
TEOpUN BEPOSTHO- KOHTPOIS1 U CAMOOLIEHKN AeATENbHOCTH.
cTeil, MaTemaTu- OrMNnK1.2 | Ymeet ncnonb30- | 3HaTb: OCHOBHLIE MOHATMSA pa3genos aucum-
YecKol CTaTUCTUKMN BaTb 6asoBble 3Ha- | NNKHLI, METOAbI aHanM3a U AoKa3aTENbCTB
W CryYamnHbIX Npo- HUA B 0BNacTi Ma- | ocpogHbix YyTBEPXKOESHUI;
LleccoB, YncrneH- Tematneckiix | Ymets: NPUMEHSTL annapaT 4eNCTBUTENBHOMo
HbIX METOZOB, TEo- (Mrn) ecTecTBEHHbIX
, aHanusa B peLleHnn NpakTM4eckux 3agau;
peTUYecKon mexa- Hayk B npoceccuo-
HUKM B Npodhecc HaNbHON  JesTenb- BnageTtb: HaBblkaMu aHanmsa WU uccnegosa-
P HOCTU HUS1 KOHKPETHBIX 3aay.
OHarnbHoW aes-
OlK-1.3 | MmeeT HaBblkM Bbl- | 3HATb: OCHOBHbIE MOHATUSI Pa3nerioB ANCL M-

TENTbHOCTU

bopa meTOOOB pe-
lWeHMs 3agad npo-
deccrnoHanbHom
OesaTenbHoCTM  Ha
OCHOBE TeopeTunye-
CKUX 3HaHWI

NAWHbI, METOAbI aHanNu3a u peleHus 3agaq
YMeTb: Haxoaute He0O6X0AMMBINA HayYHbIN
MaTepuan no AeCTBUTENbHOMY aHanuay ans
KOPPEKTHOro co3gaHns maTeMaTu4yeckom Mo-
Jenun npakTnyeckux 3agad

Bnagetb: HaBbikaMu mMoaenmpoBaHnUA KOH-
KPEeTHbIX 3ada4y C NOMOLIbK CpeacTB nen-




CTBUTENbHOIO aHanun3a Ana nocnegyouwlero
nx ncecnegoBaHna YNCNneHHbIM MeToaaMu.

12. O6beM AUCLUUNIUHBLI B 3a4€THbIX eauHuLax/yacax B COOTBETCTBUMN C YHEOHbIM

nnaHom — 3/108

Pdopma NPOMEXyTOYHOM aTTecTaummn: 3a4eT

13. Buabl yye6HOMN paboThbl

TpynoemMKkocTb (4achl)
Bug yuebHow paboTbl Bcero Mo cgl\en'\en.cg pam
u. 9., B popme M1
AyauTopHble 3aHATUSA 54 54
B TOM 4uncne: nekunmn 18 18
npakTnyeckue 36 36
naboparopHble
CamoctosaTenbHas paborta 54 54
KoHTponb
WToro: 108 108
dopma NPOMEXYTOYHOM aTTecTaumnn 3auér

13.1. ConepxxaHue pas3genoB AUCLUNINUHDI

Ne

n/n

HanmeHoBaHue pasae-
na gucuunmmuHbl

CopepxaHue pasnena gucUuUnnHbl

Peanunsauus
pasgena guc-
LUMNAMHBI C Mo-

MOLL|bHO OH-

nawviH-kypca,

QYMK *

1. NNekuunm

1.1

M3meprmMble yHKUUN 1

+
MHOXXEeCTBO C

MuoxecTBa Mepbl Hynb. CTyneH4aTble yHKUUKN, AENCTBUSA
Hag HUMMU.

M3mepumble dyHKUMKN, AeNCTBUS HaL HUMK. VIHTerpupoBsa-
Hue cTyneH4aTbix pyHKUMn. CBoNCTBa MHTerpana. [ise nem-
Mbl O MOCNEA0BATENbHOCTAX CTYNEHYaTbIX PYHKLNNA.

MHoxecTBo doyHkumin C ™, geiicteusa Hag dyHkumsamm nz C*
. KoHeuHocTb noyTy Beroay yHkumin nz C .

WHTterpan B mHoxecTBe C ™ . MpocTeiilune cBOMCTBa UHTE-

rpanas C*. Teopema o npeaensHom nepexoge 8 C* noa
3HakoM uHTerpana. CrneacTsue.

KpuTepwii nHterpupyemocTu no Pumany cdyHkumm X(t) B

TepMmuHax yHkumi X n X, cneacrteme. Teopema 06 uHTe-
rpypyemMocTu dyHKUumM no PumaHy B TepMuHax nocnenosa-
TenbHOCTeN cTyneH4YaTbIX pyHKumnn. PyHkumm X, X 1 goka-

3aTeNnbCTBO paBEHCTB NoYTK Betogy X = X, X=X. Kputepui
--JNlebera nHterpnpyeMoctu pyHkumm no Prumany

1.2

Cymmunpyemble oyHk-
umm n nHterpan flebera

Cymmnpyemble ¢yHkumMm (onpegeneHue). [Hencteus Hag
CYMMUPYEMbIMU PYHKLIMSAMMU.

WHTerpan B knacce cyMMuUpyeMbIx pyHKUNMA (onpegeneHuve).
CaoiicTBa uHTerpana. Jllemma o npegcraesneHum cymmmpye-
Mol pyHkumn. Teopema Benno Jlesu, cneacteuga 1 um 2.
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Teopema 0 ¢cBs3u HecobcTBEHHOro MHTerpana Pumana ans

HeoTpuuaTenbHOW pyHKLMK ¢ nHTerpanom JleGera. Mpumep
dyHKUUN HECOBCTBEHHO MHTErpMpyemon no PumaHy, HO He

CYyMMUPYEMOW.

Teopema Jlebera o npegenbHOM nepexode nog 3HakOM WUH-
Terpana (Tpu nemmsbl). Cneacteng 1 n 2. Teopema dary.
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Mepa MHOXecTBa

OnpegeneHne N3amMeprMoro MHOXXeCTBa M ero mMepsbl. po-
cTeliLune CBOMCTBa M3MEPUMbIX MHOXeCTB. Teopema 06
06beanHEHUN N3MEPUMbBIX MHOXECTB, CreCcTBUE ANs nepe-
ceyeHus U3Mep1MbIX MHOXeCTB. Teopema 0 mepe obbeau-
HEHWs MOMapPHO He NEPECEKAOLLNXCSH USMEPUMBIX MHOXECTB.
TeopeMa 0 Mepe 06beaMHEHUS pacLUMpsitoLLERca nocneao-
BaTeNbHOCTU M3MEPUMbIX MHOXECTB. CneacTene o Mepe
o6beanHeHMs n3MepUMbIX MHoXecTB. CrneacTBue o Mepe
nepeceveHus ybbiBatoLLel nocneaoBaTernlsHOCTU M3Mepu-
MbIX MHOXECTB.

CyuiecTBOBaHME HEU3MEPUMOTrO MHOXECTBA (MHOXECTBO
JlyaunHa). CTpyKTypa M3aMeprMmMoro MHOXeCTBa NoSoXUTENb-
HOW Mepbl.

1.4

Teopus Jlebera

BHelwHAa mepa MHOXecTBa. Teopema O BHELUHEN Mepe 13-
MepMMOro MHoxecTBa. Teopema 06 U3MEPUMOCTUN MHOXKe-
CTBa B TEpPMMHaxX BHelHen mepbl. OnpegenexHve namepmmo-
ro MHoxecTBa no Jlebery B TepMnHax BHELUHEN U BHYTPEH-
Hen Mepbl.

PyHKUMK, namepumble no Jlebery. Teopema 0 MHOXeCTBaxX
dyHKUMIA, namepumblx no Jlebery n no Puccy.

Onpegenenwve no Jlebery nHterpana oT orpaHU4EHHON U3-
MepuMon pyHKuuKN. Teopema 0 coBnageHun nHTerpana no
Jlebery n nHterpana no Puccy ot orpaHn4yeHHOM N3MepUMon
dyHkummn. Onpegenexuve no Jflebery nHterpana ot Heorpa-
HUYEHHON n3mepumon yHkumn. Teopema o coBnageHun
MHOXecTBa (PYHKLMI, MHTErpMpyemsix no Puccy, ¢ MHOXe-
CTBOM (DYHKUWI, UHTErprpyembix no flebery.

1.5

WHTerpmpoBaHue no

N3MEepPUMOMY MHOXeE-
ctBy. O606LLEeHNs Ha
GecKoHeYHbI npome-
XKYTOK U DYHKLMN He-
CKOJSNbKUX NepeMeHHbIX

WHTerpupoBaHune no nsmepnumomy MHoxectBy. [NpocTtenwine
cBoncTBa. TeopeMa 06 nHTerpupoBaHun nNo o6 bLegUHEHNIO
N3MepMMbIX MHOXeCTB. TeopemMa 0 CyMMUPYEeMOCTN HEOTPU-
uartenbHon yHKUMN Ha 06 beANHEHUN U3MEPUMBIX MHO-
xecTtB. OueHKa uHTerpana no u3MepMmMoMy MHOXECTBY.
Teopema 06 abcontoTHONM HenpepbIBHOCTU NHTerpana Jlebe-
ra.

Cnyyaii GeckoHeYHoro npomMexyTka. [lokasaTesibCTBO U3Me-
pVYMOCTU Npefena nameprnMblx yHKUMA. Mepa nepeceyeHust
ybbiBaloLLlel nocrneaoBaTelbHOCTU N3MEPUMbIX MHOXKECTB.

Cnyyan pyHKUMM OBYX HE3AaBUCUMBbIX NMEPEMEHHbIX. Teopema
PybuHM (6e3 gok-Ba). Teopema 0 CyMMUPYEMOCTM MO Npsi-
MOYTOSTbHWUKY (PYHKLMKW, A5 KOTOPOM CYLLeCTBYEeT OAMH 13
NOBTOPHbIX MHTErparnos, ABa CneacTBus.

1.6

MpocTpaHcTBa Cymmu-
pyeMbIX YyHKLNIA

Mpoctpanctea L [a,b]. (onpenenenve n nuneiHocTs ans

0 < p <). HepaBeHcTBo lenbaepa. Hopma ans cnyyas
1<p<ow.

MonHoTa npocTpakctea L [a,b]. Mpoctpancteo L, [a,b]
(onpeneneHue n Hopma).

2. NpakTnyeckme 3aHATUA

21

MHoecTBa Mepbl Hyrb,
nameprmble yHKLMMK,

MHoxecTBa Mepbl Hynb. CTyneHyaTtble PyHKUMW, OENCTBUSA
Hag HUMMW.

M3mepumble byHKUMKN, gencTena Hag HUMn. MIHTerpmposa-




dyHKumm knacca C*
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HWe CTyneHYaTblX OYHKLMA.

MHoxecTBo dyHkumin C*, geitcteusa Hag doyHkumsmmn s C*

Wuterpan B mHoxecTBe C ' . MpocTelilune cBOMCTBa MHTe-
rpanas C*.

MpumeHeHue kputepus Jlebera nHrerpupyemoctu no Puma-
HY

2.2

Cymmunpyemble oyHK-
uum 1 nHTerpan Jlebera

Cymmnpyemble dyHkuun [enctsust Hag CyMMUPYEMbIMU
dyHKUMAMMN.

WHTerpan B knacce cymmypyeMbix dyHkumnin CBOMCTBA UHTE-
rpana.

lMpumeHeHue TeopeMbl O CBA3M HECOOCTBEHHOIO UHTErpana
PumaHa gns HeoTpuuaTenbHON yHKLMM C MHTerpanom Jle-
Gera. lMprumep pyHKUNN HECOBCTBEHHO MHTErpUPYyEMON no
PumaHy, HO HE CyMMUPYEMO.

MpumeHeHne Teopemsbl Jlebera o npeaensLHOM nepexoge nop
3HaKOM MHTEerpana v cneacTeuii Us Heé

2.3

Mepa mMHOxecTBa

OnpepaeneHne M3aMeprMoro MHOXXecTBa 1 ero mepsbl. [po-
cTelllne CBOWCTBA M3MEPUMbIX MHOXeCTB. MpumeHeHne
TeopeM 06 06beaUHEHNN N3MEPUMBIX MHOXECTB, CneacTBue
AOnsi nepeceyeHns UsMepPUMbIX MHOXECTB, O Mepe 06beau-
HEHMs1 MONapHO He NepecekaloLLNXCs U3MEPUMbIX MHOXECTB,
0 Mepe 06beanHEHNS pacLUMPSIIOLLEACS NocneaoBaTeNbHO-
CTM U3MEPUMbIX MHOXECTB, CNeaACTBMS 0 Mepe 00beanHeHUs
N3MEPMMbIX MHOXECTB, CNeCTBMS O Mepe nepeceyveHust
ybblBatoLLIEN NOCNEO0BATENBHOCTM U3MEPUMBIX MHOXKECTB.

CyuiecTBOBaHME HEN3MEPUMOTrO MHOXECTBA (MHOXECTBO
JlyanHa). CTpyKTypa M3mMeprMoro MHOXeCTBa MOSOXUTENb-
HOW Mepbl.

2.4

Teopus JlebGera

BHelwHaa mepa MHoXecTBa. NpuMeHeHne TeopemMbl O BHELL-
Hel Mepe N3MepuMoro MHOXecTBa, TeopeMbl 06 M3Mepnmo-
CTM MHOXeCTBa B TEpMUHAX BHeLLHen Mepbl. OnpeaeneHve

n3MeprnmMoro MHoxecTsa no Jlebery B TepmMunHax BHeELLHEN 1

BHYTPEHHEN MEepbI.

dyHKUMK, n3amepumble Mo Jlebery. npyumeHeHne TeopeMsbl O
MHOXeCTBax (pyHKUMIA, namepumbix no Jlebery n no Puccy.

OnpepeneHue no Jlebery nHterpana ot orpaHUYEHHON U3-
MEPUMON PYHKLMU. MPUMEHEHNEe TeopeMbl O CoBNageHumn
nHTerpana no Jlebery n unterpana no Puccy oT orpaHuyeH-
How namepumon pyHkuun. Onpegenexue no Jlebery nHte-
rpana ot HeorpaHM4eHHOn namepumon pyHkLmKn. NMprumeHe-
HWe TeopeMbl O COBNadeHUM MHOXECTBa (OYHKLUNIA, UHTErpu-
pyeMbix no Puccy, ¢ MHOXXeCTBOM OYHKLWIA, UHTErPUPYyeMbIX
no JleGery.

2.5

WHTerpmposaHue no
N3MepMMOMYy MHOXe-
ctBy. O606LLeHns Ha
GecKOHeYHbIV npome-
XYTOK 1 (DYHKLUNN He-

CKONbKUX NMEPEeMEHHbIX

WHTerpuposaHve no namepnmomy MHOXecCTBY. icnons3osa-
HVe NPOCTENLLNX CBONCTB. [NpuMeHeHre TeopeMbl 06 nHTe-
rpMpoBaHun No 06beaNHEHUIO N3MEPUMbIX MHOXECTB. Teo-
pema 0 CyMMUPYEMOCTWN HeOoTpULaTeNbHON DYHKUUN Ha
06beanHeHM n3amMepuMbIX MHOXecTB. OueHka nHTerpana no
n3mepmMMomMy MHoXxecTBy. [pumeHeHne TeopemMbl 06 abco-
NIOTHOW HenpepbIBHOCTU MHTerpana Jlebera.

Cny4yan 6eCkOHEYHOro NPOMEXYTKa.

Cnyyai pyHKUMM ABYX HE3ABUCUMbIX NEPEMEHHbIX.

2.6

lMpocTpaHcTBa CyMMU-
pyembIX QyHKLNIA

Mpoctpanctea L [a,b]. Wcnonbsosanme HepasercTaa

lenbaepa. Hopma ans cnyyas 1< p<oo.

Mpoctpancteo L [a,b] (onpenenenue n Hopma).
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13.2 Pasgenbl AMcuMniuHbI N BUAbl 3aHATUN

Ne Buabl 3aHaTUn (Yacos)
HanmeHoBaHue pasgena
n/ Mpaktnye- | Jlabopatop- | CamocTtosiTenbHas
ANCUMNITUHBI JNexumm Bcero
n cKue Hble pabota
1
N3mepumbie yHKLUN N MHO-
Cc* 4 8 12 24
XKecTBO
2 | Cymmupyembie pyHKUUN U
3 9 18
uHterpan Jlebera
3 Mepa mMHOXecTBa 2 4 6 12
4 Teopus Jlebera 4 8 12 24

WHTerpmpoBaHune no namepu-
MoOMy MHOXecTBY. O606LLe-
5 | HusA Ha BeckoHeYHbI npome- 2 6 8 16
XKYTOK 1 (DYHKLMM HECKOSBbKNX
nepeMeHHbIX

MpocTtpaHcTBa CyMMMPYeMbIX 3 4 7 14
dyHKUMN

Bcero 18 36 54 108

14. MeTogn4yeckue ykasaHusa Ans o6yyarowWwmxcsi N0 OCBOEHUIO AUCLUNIIUHbI

MpenogaBaHue OMCUMNANHBI 3aKNOYaeTcs B YTEHUN NEKUUA U NPOBEeAEHUN NPaKTu-
YeCKMX 3aHATUW. Ha nekuusix pacckasblBaeTCs TeOpeTUYeCcKMn matepuan, Ha npakTude-
CKMX 3aHATUNAX peLuarTca NpuMMepbl N0 TEOPETUYECKOMY MaTepuany, NpoYnTaHHOMY Ha
nekumax. MNMpu nayyeHmm Kypca «[JencTBUTENbHBIN aHann3y oby4varowmmea cnegyet BHU-
MaTenbHO CnylwaTb U KOHCNEKTMPOBaTb MaTtepuarn, nsnaraembli Ha ayguTOPHbIX 3aHATU-
ax. [Jns ero NnoHMMaHMA 1 Ka4eCTBEHHOIO YCBOEHMSI ObyvaroLwmMmMca pekoMeHayeTcs cne-
AayoLas nocneaoBaTenbHOCTb 4ENCTBUN.

1. NMocne kaxgon nekumm ctygeHtam pekomeHayeTtca nogpobHo pasobpaTtb npoyu-
TaHHbIA TEOPETMYECKUIA MaTepuar, BblydnTb BCE onpeneneHns n opmMynmpoBKM TEOPEM,
pasobpaTtb npumepbl, peleHHble Ha nekunn. MNMepen cnegyrowen nekunen obssaTenbHO
NOBTOPUTb MaTepuman npeabiayLwen nekumn.

2. MNepepn npakTU4ecknm 3aHAaTUEeM 00s13aTenbHO NOBTOPUTL NEKLMOHHBIN MaTepuarn.
[Mocne NpakTUYecKoro 3aHATUA elle pa3 pa3obpaTb peLlleHHbIE Ha 3TOM 3aHATUN Npume-
pbl, NOCNe NPUCTYNUTb K BbINOMHEHNIO JOMAaLUHEero 3agaHus. Ecnm npu pewennn npuve-
pOB, 3afjlaHHbIX Ha AOM, BO3HMKAIOT BOMNPOCHI, 0693aTenbHO 3a4aTh Ha criegyolem npak-
TMYECKOM 3aHATUN NN B NPUCYTCTBYHOLMNIN Yac NpenogaBaTento.

3. MNpun NnoaroToBke K NMPaKkTUYECKMM 3aHATUAM NOBTOPUTb OCHOBHbIE MOHATUSA MO Te-
MaM, n3y4nTb Npumepbl. Pewas 3agayn, npegsBapuTenbHO NOHATb, KAKOW TeopeTU4eCcKmi
Martepuarn Hy>XHO Mcrnonb3oBaTb. HameTuTb NnaH pelweHus, nonpoboBaTb Ha €ro OCHOBE
pewwnTb NpakTU4ecKne 3anadun.

CamocTosTenbHas yyebHas OeATenbHOCTb CTYAEHTOB No AucuvnnuHe «[encTBu-
TeNbHbIN aHanu3» npegnonaraeT N3yvyeHme pekoMeHayeMon npenogasartenem nutepary-
pbl MO BOMPOCAM NEKUMOHHbLIX M NPAKTUYECKUX 3aHATUM (NpUBEAEHbl BbilIE), CaMOCTON-
TenbHOE OCBOEHME MOHATUMHOIO annaparta M NOArOTOBKY K TEKYLLUMM aTTecTaunsam (Konsno-
KBMyMaMm 1 BbINOSTHEHMIO MPAKTUYECKNX 3adaHnin) (NPUMEPbLI CM. HUXKE).

Bonpocbl NEKLUMOHHbIX N NPaKTUYECKMX 3aHATUIA 0OCY>KOAKTCH Ha 3aHATUAX B BUAE
YCTHOro onpoca — MHAMBUAYanbHOro n poHTansHoro. MNpy NoaroToBKe K NEKLMOHHBIM 1
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NPaKTUYECKUM 3aHATUSIM, 0ByYaloLWUMCs BaXXHO NOMHUTb, YTO MX 3agada, oTBe4vasi Ha oc-
HOBHbIE BONPOCKI NilaHa 3aHSATUS U AONOMHMTENbHbIE BOMPOCHI NpenogaBaTensi, NokasaTb
CBOM 3HaHWUS U KPYro3op, YMEHWe FfOrM4Yeckn NoCTpouUTb OTBET, BraaeHne MaTemartude-
CKMM annapaTtoM M UHble KOMMYHUKaTUBHbIE HaBblkW, YMEHWE OTCTamMBaTb CBOK npodec-
CMOHarnbHY0 no3uumio. B xoae ycTHoro onpoca BbISIBMSIOTCA AeTanu, KOTopble MO KaKuM-
TO NPUYNHaAM OKa3anucb HEAOCTATOYHO OCMbICIEHHLIMU CTYAEHTaMu B XoAe y4eOHbIX 3a-
HATUA. Tem camMbIM ONPOC BbINOSHSAET BaXKHeNLLME 0byYaloLLyto, pa3BUBaIOLLYO U KOPPEK-
TUpYIOLLYHO PYHKLMM, NO3BONAET CTYAEHTaM y4ecTb HegopaboTku 1 nsbexaTb Ux Npu Noa-
FOTOBKE K MPOMEXYTOYHbIM aTTecTaLusim.

Bce BbINoOnMHsieMble CTygeHTaMuM CaMOCTOSITENbHO 3adaHust (BbIMOSIHEHME KOH-
TPOsibHOM paboTbl U MpaKTUYEeCKUX 3adaHui) noanexaT nocrneaylollen NpoBepke nperno-
AaBaTtenem. Pe3ynbTaTtbl TEKyLMX aTTecTauuii yumTbiBalOTCA npenogaBartenem npu npo-
BeeHUM NpoMeXXyTo4YHol aTTectaumm (5 cemecTp — 3a4eT).

15. NMepe4yeHb OCHOBHOM U [ONOJSTHUTENbHOW NUTEpPaTYpPbl, PECYPCOB UHTEPHET, He-
o6xoanMbIX ANsi OCBOEHUSI AUCLIMNIIUHBI

a) ocCHOBHas nutepartypa:

Ne
NCTOYHNMK
n/n
CwmaruH, Buktop BacunbeBud. [lenctBuTENbHbIM aHanm3 [OneKTpoHHbIN pecypc] : ydebHoe nocobue
1 B.B. CmaruH ; BopoHex. roc. yH-T .— OneKTPOH. TeKCToBble AaH. — BopoHex : N3gatenbckuin gom
Bry, 2015— CgobogHbin pgoctyn w3 wuHTpacetm BIY .— TekctoBein dann.—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf>.
Bnacosa, E. A. GnemeHTbl (byHKUMOHaNBHOIO aHanusa [OnekTpoHHbIM pecypc] / Bnacosa E. A,
> | Mapuesckuit N. K. — 1-e u3n. — Cankr-lMeTtepbypr : NaHb, 2015 .— 400 c. — KHura us konnexkumm
NaHb - Martematuka — ISBN 978-5-8114-1958-6 —
<URL:http://e.lanbook.com/books/element.php?pll id=67481>.

6) JononHWUTENbHas NuTepaTypa:

Ne n/n McTo4vHmK
Pucc, @. llekuuun no cdyHkumoHansHoMmy aHanuay / ®. Pucc, b. CekedanbBn-Hagb ; nep. ¢ dp.
1 0.A. BacunbkoBa nog peg. C.B. domunHa; peq. C.A. TenskoBckuii .— U3a. 2-e, nepepab. 1 gon.

— M. : Mup, 1979 .— 587 c.

®PyHKUMOHANbHbBIA aHanNM3 u MHTerpanbHble ypaBHeHUs : JTabopaTopHbIN NpaKTUKyM : Y4ebHoe
2 nocobve aonsa crya. mat. cneunanbHocTen By3oB / A.b. AHToHeBuY, E.W. BaTkmHa, M.X. Masenb

n gp. ; Noa pea. A.b. AHToHoBMYa n A.B. PagbiHo .— MuHck : BI'Y, 2003 .— 178c.

OuaH, FOpun CemeHoBu4y. COOpPHUK 3aga4 No matemaTndeckoMmy aHanusy. Obasa Teopus
3 MHOXeCTB 1 PyHKUMI : y4ebHoe nocobue ans ctya. pums.-mat. dak. neg. uH-tos / K0.C. OuaH ;
nog peg. M.®. bokwrenHa .— M. : lNMpoceeweHne, 1981 .— 269 c.

Lnnos, MNeoprui EBreHbeBuy. MatemaTtuyeckuii aHanua. BTopoi cneumanbHbiv Kype : yyebHoe
nocobue ansd roc. yH-to / I".E. lWunos .— M. : Hayka, 1965 .— 327 c.
OnddepeHunpoBaHue n nHterpan Jlebera : YyebHoe nocobune aons cTyaeHTOB MO cneunanbHo-
5 ct1n 010100 - Matematuka / BopoHex. roc. yH-T; CocTt. B.B. CmaruH .— BopoHex, 2003 .— 35
c. — bubnuorp.: ¢c. 34 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/mar04065.pdf>.
KonmoropoB A.H. SnemeHTbl Teopun yHKUMIA 1 PyHKLUMOHANBHOIO aHanmsa : [y4ebHuk] / A.H.
6 Konmoropos, C.B. ®omuH ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M3a. 7-e .— M. : duamat-
nut, 2006 .— 570 c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl:
Ne n/n MICTOYHMK

1 OnekTpoHHO-6ubnuoTeyHas cuctema "faHb" https://e.lanbook.com/

2 OneKTpoHHO-6nbnuoteyHasa cuctema "KoHcynbTaHT cTyaeHTa" http://www.studmedlib.ru



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6036&TERM=%D0%A1%D0%BC%D0%B0%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9127&TERM=%D0%92%D0%BB%D0%B0%D1%81%D0%BE%D0%B2%D0%B0,%20%D0%95.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=67481
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3594&TERM=%D0%A0%D0%B8%D1%81%D1%81,%20%D0%A4.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9246&TERM=%D0%9E%D1%87%D0%B0%D0%BD,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3594&TERM=%D0%A8%D0%B8%D0%BB%D0%BE%D0%B2,%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/mar04065.pdf
https://e.lanbook.com/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru

16. NMepe4veHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans caMoCTOATeNIbHON paboThl

Ne n/n McTouHMK

CwmaruH, Buktop BacunbeBud. [ecTBUTENBHbIN aHann3 [QneKTpoHHbIN pecypc] : y4ebHoe no-
cobne B.B. CmaruH ; BopoHex. roc. yH-T .— JneKTpOH. TeKCTOBble AaH. — BopoHex : N3pna-
Tenbckun gom BIY, 2015.— CBobogHbIn gocTyn u3 uHtpacetn BI'Y .— TekcToBbI dhann.—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf>.

TpeHorvH, BnaguneH AnekcaHgpoBud. OyHKUMOHAMNBHBIN aHanus : y4ebHuk ans ctyd., obyd. no
2. cneunanbHocTam "Matematuka" u "lMpuknagHas matematumka" / B. A. TpeHornH .— N3a. 4-¢,
ucnp. — M. : duamatnut, 2007 .— 488 c. : un. — bubnwmorp.: c. 482-483 .

CwmaruH, Buktop Bacunbesny. ®dyHKLMOHaNbHbIE NPOCTPAHCTBA. BBOAHbIN KypC [ONEeKTPOHHbIN
pecypc] : yuebHoe nocobue ans By3os; / B.B. CmaruH ; BopoHex. roc. yH-T .— JMNeKTPOH. Tek-
3. cToBble AaH. — BopoHex : BopoHexXCcKkuin rocyaapCTBEHHbIV yHUBepcuTeT, MaTtematunyeckui
dakynbTeT, 2017 .— CBobBOAHBIN JOCTYN U3 MHTpaceTun BI'Y
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-92.pdf>.

MonoxeHne 06 opraHnsaumm camocToaTenbHON paboTbl 00yYalLwmMxcs B BOpoOHEXCKOM rocy-
OapCTBEHHOM YHUBEpCUTETE

17. O6pa3oBaTefibHble TEXHONOINMU, UCNONb3yeMble NpU peanusauum y4yeoHon guc-
UUMNMUHBbI, BKMOYasa AMCTaHUMOHHble obpa3soBaTtenbHble TexHonorum (OOT), anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpn peanusaumm yy4ebHOW OMCUMNNNHBI MPOBOASTCSA pPas3NUyHble TUMbl NEKLWNA:
BBOAHAs NeKuus, nekuma-uHdopmaums, nekums-guanor, nekumsa ¢ npuMeHeHne coBpe-
MEHHbIX KOMMbIOTEPHbIX TEXHONOMMI (NeKuna-npe3eHTaumns), a Takke NpakTU4YeCcKnx 3aHs-
TWI, HA KOTOPbIX OCYLLECTBIISAETCA pelleHre 3a4auy U YCTHble ONpPOChl MO TEMaM 3aHATUS.

B yactn ocBoeHusi matepuana NeKUMOHHbIX U NabopaTopHbIX 3aHATUIA, CamMOCTOS-
TenbHON paboTbl NO OTAENbHBIM pa3fgenam OUCUUNNNHBI, MPOXOXAEHUSA TeKyLlen u npo-
MEXYTOYHOM aTTecTaumm MOXeT NMPUMEHSTLCA ANEKTPOHHOE 00yYyeHne 1 ANCTaHUMOHHbIE
obpasoBaTtefnbHble TEXHOMOMMK, B YACTHOCTU, JNEKTPOHHbIN Kypc «[eldcmeumerbHbil
aHanu3» (URL: https://edu.vsu.ru/course/view.php?id=6911) Ha nopTane «3NeKTPOHHbIN
yHuBepcuteTt BlY».

CamocTtosTenbHasa paboTa pernameHTupyetcs NonoxeHmem o6 opraHusaumm camo-
cTosTenbHOM paboTbl 0byyatoLwmxca B BOpOHEXCKOM rocyaapCTBEHHOM YHUBEPCUTETE.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIIUHBI:

Ona npoBeaeHUs NEKLUMOHHBIX U NPaKTUYECKUX 3aHATMI UCMONb3YIOTCA ayauTopuu,
OCHalLleHHbIe creunanvanpoBaHHo Mebenblo.

19. OueHo4HbIe cpeacTBa AN NPOBeAEHNA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauun

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLLMmmncsa y4eGHOro matepuana onpeaensieTcs
coAepXaHueM crieayloLwmx pa3aenos ANCLUMIIUHBIL:

Ne HaumeHoBaHwue pasge- KoMne- WHamnkaTtop(bl)

n/n | naAvcumnnunuel (Mody- | Lo usi(n) [OCTUXKEHNS OueHouHble cpeacTBa
ns) H KOMNeTeHLUn

1. | Pasgenbl 1-6 OlK-1 01[—'5('8'1"}81“:'3(' KoHTponbHasi pabota

MpomexxyToyHas aTTecTauus

(hOPMa KOHTPOMS! — 3aUET [MepeyeHb BOMpOCOB K 3a4éTy 13 n.20.2



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6036&TERM=%D0%A1%D0%BC%D0%B0%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3594&TERM=%D0%A2%D1%80%D0%B5%D0%BD%D0%BE%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BB%D0%B5%D0%BD%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6036&TERM=%D0%A1%D0%BC%D0%B0%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-92.pdf

20 TunoBble OULEHOYHbLIE cpeAcTBa U MeToAMYECKUe MaTepuarnbl, onpeaenstowme
npoueaypbl oLeHUBaHUA

20.1 TeKywuin KOHTPOJSIb yCNeBaeMoCcTu

KoHTponb ycneBaemMocTu no AUCUMMIMHE OCYLLECTBNAETCSA C NOMOLLBIO Criefyto-
LLIMX OLLEHOYHbIX CPeACTB: NMPaKTMKOOPMEHTUPOBAHHbIE 3a4aHus, JOMaLUHWE 3afaHuns,
KOHTporbHas paboTta

3apaHua AnNA KOHTPOSbHOW paboThbl

3apgaHue 1. MoxXeT nM MHOXECTBO, umetowiee XoTa Obl O4HY BHYTPEHHIOK TOYKY, ObiTb
MHOXXEeCTBOM Mepbl HyMnb?

3apaHue 2. [MpnBecTn Nnpumep CyMMUpyeMon OYHKUMN, KBaapaT KOTOPOW HE CyMMUPYEM.

OnuncaHune TexHonorum nposeaeHnd

Tekylwaa atrectaumsi NPOBOAUTCA B COOTBETCTBMU C [1oNoXeHMeM O Tekylleun aT-
TecTauum oby4aroLwmxca no nporpaMmmam Bbiclero obpasoBaHust BopoHexckoro rocyaap-
CTBEHHOIO YHMBEpPCUTETA.

TeKyLwmn KOHTPOSb NpegHa3HadYeH ans NpoBepky xoda U Kadectsa (opMMpoBaHUS
KOMMeTeHUMN, CTUMYNMPOBaHMS y4ebHon paboTbl 00y4aembiX U COBEPLUEHCTBOBaAHUS Me-
TOOWKM OCBOEHUSA HOBbIX 3HaHUW. OH obecneymBaeTcsl NpoBeAEHNEM KOHTPOSbHOW pabo-
Thl.

Mpn Tekywem KOHTporie ypOBEHb OCBOEHUA Y4ebHOW AUCUMUNIIMHBI U CTerneHb
ChOpMMPOBAHHOCTN KOMNETEHLMN ONPEAENATCA OLUEHKAMM «3a4TEHO» U «HE 3a4YTEHOY».
B xoge koHTponbHom paboTtbl obyyatowemycs Bbigaetca KUM ¢ npaktnyeckum nepeyHem
3a4aHun 1 npegnaraeTcs pewnTb AaHHble 3adaHus. B xone BbINONHEHUNA 3a4aHun Helb-
351 NOMb30BaTbCS HMKAKMMKU CrpaBOYHbIMM MaTepuanamu, a Takke 3feKTPOHHbIMU HOCK-
Tenamu n cpeacTeamm CBs3u, orpaHndeHmne no spemeHn 90 MUHyT.

TpeboBaHuMs K BbINONMHEHWIO 3a4aHUI (UK LKarbl U KPUTEPUM OLLIEHUBAHUS)

[ns oueHnBaHWsi pe3ynbTaToB 00y4YeHUss Ha KOHTPONbHOW paboTe NCNonb3yTcs
criegytolime nokasartenu:

1) 3HaHWe y4yebHOro matepuana v BnageHne NoHATUNHBIM annapaToMm;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue NpUMeHATb NOSTyYEeHHbIE 3HaHUS B MPaKTUYECKOM 3agaHuu.

20.2 NMpomexyToyHas aTrecTauums
MpomexyToyHass aTTecTauusi No AUCLMMIMHE OCYLLECTBNSIETCS C MOMO-
Wbl cnegytowmx oueHoYHbIx cpeacts: KMM (gns 3adéra) .

lNMepeyeHb BONPOCOB K 3a4eTy:
1. Nlemma 06 06begMHEHN MHOXECTB MEpPbI HYIb.

2. Jlemma o genctBuax ¢ nsmepumbimu yHkumnamu. Cnegcreme.
3. Jlemmbl 0 nocnegoBaTenbHOCTU HEOTPULATENbHbBIX CTYNEeHYaTbIX (PYHKUMNA.
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4. Jlemmbl O nocnefoBaTeNbHOCTU HEOTPULUATENBHBIX CTYNEHYaTbIX (PYHKLNNA.

5. Jlemma o gencrteusax ¢ pyHkumsammn na C +.

6. Jlemma o koppekTHOCTU onpeaenenus C +-uHTerpana, cnegcreume.

7. Teopema o npegenbHoM nepexofe B C +-uHTerpane, crieacTsue.

8. Teopema 06 nHTEerpnpoBaHum yHKUMM No Prumary B TepmuHax dpyHkumn x(t) n x(t).
Cnepnctsue.

9. Jlemma 0 gencTBusAxX ¢ CyMMmnpyemMbiMu OYHKLUAMMU.

10.Jlemmbl 0 cBOMCTBaxX MHTErpana B L(a, b).

11.Teopema Benno Jlesn.

12. Cneacteus ua Teopembl benno Jlesu.

13.Teopema O HeCOBCTBEHHOW MHTENPUPYEMOCTUN N CYMMUPYEMOCTU PYHKLINN.

14. Teopema Jlebera.

15. Cneactsua n3 teopeMbl Jlebera o npegenbHOM nepexone nog 3Hakom UHTerpana.

16. Teopema Pary.

17. MNpocTtenwme cCBONCTBA U3MEPUMbBIX MHOXECTB.

18. Teopema 06 06beanHeEHUN NOcCNegoBaTENBHOCTU N3MEPUMbIX MHOXECTB. Crnea-
cTBME.

19.Teopema 0 Mepe 06beaMHeHMS BO3pacTatoLLern nocnegoBaTenbHOCTU U3SMEPUMBbIX
MHOXecTB. Crniegcraue.

20. Teopema 0 Mepe 0b6beanHeHWs1 NocneaoBaTeNbHOCTU N3MEPUMbIX MHOXECTB.
Cnepactsue.

21. Teopema O CTPYKType U3MepuMOro MHOXeCTBa MOMOXUTENBHOW Mepbl.

22. Teopema 0 Mepe N3MePMMOro MHOXEeCTBa KaK ero BHeLUHEN Mepbl.

23. Teopema 06 N3MEPUMOCTN MHOXECTBA B TEPMUHAX BHELLHEN MEPbI.

24. OyHKUMK, n3amepumeble no Jlebery.

25.0OnpepgenexHne nHTerpana no Jlebery ot orpaHn4YeHHON namepumon pyHkunn. Teo-
pemMa 0 MHOXeCTBaxX CyMMUPYeMbIX OYHKLUMIA N (PYHKUMIA, NHTErpupyemblx no Jlebe-
ry.

26.lMpocTenume CBOMCTBA MHTENPUPOBAHMSA NO N3MEPUMOMY MHOXECTBY.

27.TeopeMbl 0 CyMMUPYEMOCTU OYHKLNIN NO 00 bEeANHEHNIO N3MEPUMbBIX MHOXECTB.

28. Teopema 0 4OCTAaTOYHOM YCMOBUM CYMMUPYEMOCTM OYHKLMM NO NPSIMOYTOSTbHUKY .

29. [1Ba cneacTBys U3 TeOpeMbl O JOCTAaTOYHOM YCOBUM CYMMUPYEMOCTU (PYHKLMK MO
NPSAMOYTOSTbHUKY.

30. lMpocTpaHcTBO hyHKUM Lp(a, b) n HepaBeHcTBO Nenbaepa.

31. Hopma B npocTtpaHcTBe Lp(a, b) (o6ocHoBaHue). 3amevaHune o npoctpaHcTee L2(a,
b).

32. lMpocTpaHcTBO L=(a, b) (nemma n akcmomsl HOpMbI).

KUM (ans 3auyéTta)

1. Jlemma 06 06beanHeHUMN MHOXECTB Mepbl HyIb.

2. [lpocTtenwne cBoncTBa UHTENPUPOBAHNA NO U3SMEPUMOMY MHOXECTBY.

3. BbluMcnuTb L-uHTErpan ot xapakTepucTn4eckon oyHKLMM MHOXeCTBA KaHTopa
HeHyneBown Mepbl, 3agaHHoro Ha otpeske [0,1], ecnn cymma OfVH CMEXHbIX UH-
TepBaroB paBHa a, rae O<a<l.

OnuncaHune TexHonormm nposegeHnd

lMpomexyToyHasa aTTecTaums npegHasHadeHa ons onpeerieHuss YpoBHA OCBOEHUS
Bcero obbema ydebHon ancumnnuHel. NpomexyToyHas atTectaums No gucuunnuHe «[en-
CTBUTENbHbIA aHanu3» NpoBoaAnNTCS B hopMe 3ayeTa.

lMpomexyToyHas aTTecTaums, Kak npaBumno, OCyLEeCTBNAETCA B KOHLUEe cemecTpa. B
xoAe nposefeHns 3avéta obyvawwemycs Bbigaetcsa KM ¢ agBymsa TeopeTuyeckuMmuy Bo-
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npocaMmn 1 O4HOW NpakTUYEeCKOW 3adadvyen n npennaraeTcs HanmcaTb OTBETbl HA BOMPOCHI
N pewunTb 3agadvy. B xoae BbINOMHEHUSA 3a4aHUn HEMb3s NONb30BATbCA HUMKAKUMK cripa-
BOYHbIMW MaTepuanamy, a TakkKe IMEKTPOHHbIMM HOCUTENSMU U CpeacTBamMu CBS3W.
OrpaHu4yeHne no speMenn - 90 MunHyT. MNpn NpoBeaeHUM 3a4eTa yunTbIBaOTCS pesynbTra-
Tbl KOHTPONbHOW paboTbl. Ecnn cTyaeHT MMeeT 3a4é€T MO KOHTPOSibHOW paboTe, TO OH
ocBoboxagaeTcs oT peweHus 3agaym Ha 3a4éte (Ne3 ns KM ana 3adéra).

Tpe6OBaHVI$| K BbIMOSTHEHWNIO 3a4aHWIA, WKarbl U Kputepun oueHnBaHuUA

YpoBeHb
KpuTepumn oueHnBaHna KoMmneTeHuunin cdopmmpo- LLikana oueHokK
BaHHOCTK
KOMMEeTEeHLINN
Obyvarowniics 3HaeT OCHOBHbIE ONpeaeneHns, Teopemol. YMeeT npu- | basossit ypo- 3aumeHo
MEHSITb MX K MPaKTUYECKUM 3a4aHnAM 8€Hb
ObGyuyatowninca OeMOHCTpUpPYeT OTPbIBOYHbIE, ddparMeHTapHble 3Ha- - He 3aumeHo
HUs (MMBO MX OTCYTCTBME) OCHOBHBLIX MOHATUMI, OnpedeneHun n Teo-
peM, UCNomMb3yeMblX B Kypce MUIM HE MOXET NPUMEHUTb CBOU 3TU 3Ha-
HWS K peLueHunto 3agay

20.3 ®oHA oueHOYHbIX cpeacTB CPOPMMUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB, pe-
KOMeHAyeMbIn Ansi NpoBeAeHUs1 AMarHOoCTUYEeCKUX pabot

1) 3aKkpbITble 3agaHua (TecToBble):

1. BepHo nun, yto nobas cymmmnpyemasi yHKUMSA nHterpupyema no PumaHny B Hecob-
CTBEHHOM CMbICrie?

OTBeT: HeBEpPHO.

PeweHne. B HeCOBCTBEHHOM CMbICNE UHTErpupyema no PumaHy TONMbKO Takas CymMMupy-
emMas (pyHKUMS, KoTopas HeoTpuuaTesibHa U UMeeT 0COBEHHOCTb Ha KOHUE oTpeska.

2. BepHo nn, 4TO cymMmMmnpyemyto oyHKLMIO MOXHO NpeacTaBnUTb B BUAE Pa3HOCTU OBYX
dyHKUMI U3 knacca C* pasnuyHbiMK cnocobammu?

OTBeT: BepHoO.

PeweHue. MNyctb noytn Bclogy cymmupyemas cyHkums  x(t) = f(t) — g(t), roe f,g € C*.
Ecnn, Hanpumep, Kk yHKUUSM f, g NpubaBUTb KOHCTaHTY, OHM He BbIAYT M3 knacca CT,
npu atom x(t) = (f(t) + c) — (g(t) + ©),

3. BepHo nu, 4To 3HayeHue CT-uHTerpana ot dyHKuMmM x(t) 3aBMCMT OT BblGopa no-
cnegoBaTenbHOCTU cTyneHyaTbix yHkumi {hy, (1)}, cxogsawencs K x(t)?

OTBeT: HeBEpPHO.

PeweHune. Ecnu 3HavyeHne mHTerpana 3aBuUCKMT OT Bblibopa nocrnegoBaTeNibHOCTU CTYMNEH-
YyaTbIX PYHKUMA, TO 3HAYEHNEe UHTerpana onpeaenieHo He O4HO3HA4YHO, Yero OblTb HE MO-
Xer.

4. BepHo nn, 4TO NocnegoBaTenibHOCTb CTyneHYaTbIX OYHKLUMN, CXOOALWANCsa K n3me-
pUMOWN PYHKLMW, EONHCTBEHHA?

OTBeT: HeBEpPHO.

PeweHne. Ecnun k namepumon pyHkummn x(t) cxoguTca nocrnenoBaTesibHOCTb CTyNeH4YaTbIX
dyHkumnn {h,(t)}, TO cxoguTcsa, HanpMMep, U NocNegoBaTeNbHOCTb CTYNEHYaTbIX PYHKLNIA

{hn ® + %}
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5. BepHo nu, 4TO 3HaYeHWe nHTerpana B Knacce ctyneH4aTbIX (OYHKUUW coBNagaeT co
3HayeHneM uHTerpana PumaHa ot ctyneH4yaton pyHKummn?
OTBeT: BepHo.

2) OTKDbITbIE 3aJaHNg:

w |
=N
\.T,—J

1. Hantn mepy MHOXecTBa A = {1;%;

Otger: 0.

PelweHne. MHOXeCTBO A SIBNSIeTCA KOHEYHbIM. Bcsikoe KOHeYHOe MHOXECTBO siBnsieTcs
MHOXECTBOM Mepbl HyJb, 3HAYMT, EF0 Mepa paBHa HyIHo.

2. Haitn mepy mHoxecTBa A = {0; 1}.

Otger: 0.

PeweHne. MHOXeCTBO A SIBNSIETCA KOHE4YHbIM. Bcsikoe KOHeYHOoe MHOXECTBO siBnsieTcs
MHOXECTBOM Mepbl HyIb, 3HAYMT, Er0 Mepa paBHa HyIH0.

3. Hantn mepy MHOXecTBa A = [O;%) U G, 1].

OTBeT: 1.
PeweHne. MHOXeCTBO A npeacraBnseT cobon obbeanHeHne OBYX HE nepecekaroLmnxcs

1 1
MHOXeCTB. 3Ha4uT, Mepa MHOXeCTBa A €CTb CyMMa Mep [O;E) 7 (E; 1]. Mepa nonyuHTep-

) wen

Bana paBHa ero gnvHe. 3HauuT, yA = [O;%) + G 1] = % + % = 1.

4. HanTtn mepy mHoxecTBa A = [0; 1] N Q.

Ortger: 0.

PeweHne. MHOXeCTBO A ABNAeTCH CYETHbIM. BCcskoe cHeTHOE MHOXECTBO SABMSETCA MHO-
XKEeCTBOM Mepbl HYSb, 3HAYUT, €r0 Mepa paBHa HyIo.

5. Hantn mepy mHoxectBa A = [0; 1] \ Q.

Ortger: 1.

PelwweHue. MockonbKy [0; 1] N Q eCTb MHOXECTBO Mepbl Hyfb, TO X, (t) = 1 noytn BClOAY.

MA=Ix, =1

Kputepum n wkanbl oueHnBaHua 3agaHn ®0C:

1) 3apaHuga 3akpbIToro Tvna (BbLI6GOP 0OHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXXeCTBEHHbIN BbIOOD):

e 2 6anna — yka3saHbl BCE BEPHbIE OTBETHI;
o 0 6annoB — ykasaH xoTsi Obl OANH HEBEPHbLIN OTBET.

3) 3agaHuga 3akpbiToro Tuna (Ha CooTBETCTBUE):

e 2 6anna — Bce COOTBETCTBUSA OnpeaeneHbl BEPHO;
e 0 6annoB — xoTsa Gbl 0AHO CONOCTaBNEHNE ONPeaeNneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):
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e 2 06anna - ykasaH BEepHbI OTBET;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3apaHung oTkpbiTOro TMNa (4YMcno):

e 2 6anna — ykasaH BepHbI OTBET;
o 0 6annoB — yka3aH HeEBepHbIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb3OBaHUIO NpU NpoBeAeHUU Aua-
FHOCTUYECKUX paboT C Lenbio OLEHKU OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUSI AaHHOWM
AUCUMNINNHBLI (3HaHWW, YMEHUIN, HaBbIKOB).



