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1. Koa u HaumeHoBaHuMe HanpasneHus noarotoBku: 01.03.01 MaTtemaTuka
2. NMpodunb noarotoBkn: [uddepeHunanbHble ypaBHEHUS, ANHAMUYECKNE CUCTEMBI U
onTuMarsnbHoe yrnpasreHune

3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®opma obpa3oBaHUA: O4Has

5. Kachenpa, oTBevalowwas 3a peanusauuio AUCLUUNIIUHBI: DYHKLMOHANLHOIO aHanunsa
N onepaTopHbIX YpaBHEHUI

6. CoctaButenu nporpammbl: boHaapeB AHgpen Cepreesud, AOUEHT, kKaHauaaT ousn-
KO-MaTteMaTU4eCcKUX Hayk, MaTemaTtmyeckum dakynbTeT, Kadeapa GyHKLUNUOHANbLHOro
aHanmsa n onepaTopHbIX ypaBHEHUN

7. PekomMeHpooBaHa: Hay4HO-MeTOOUYECKMM COBETOM MaTeMaTuyeckoro dakynbTeTa,
npoTtokon ot 28.03.2024, Ne 0500-03
8. YuebBHbIn roa: 2026-2027 CemecTp(bl): 5



9. Llenu 1 3apaum y4e6HON AUCLMNNUHDI:

Llenu nsyyeHusa aucumnnuHel: oBegeHne 00 CTYAeHTOB uaen u MetoaoB AencTBu-
TEeNbHOro0 aHanunsa, KOTopbIA SABNAETCA A3bIKOM COBPEMEHHOW MaTeMaTuKW, rae LUIMPOKO
NCNONb3yITCA MNOHATUS Mepbl, UHTerpana Jlebera, OyHKLMOHANBLHOIO MPOCTPAHCTBA U
OTOBpaKeHUs TakMx MPOCTPaAHCTB.

3agaum yyebHOM ANCUMNNMHBIL: pa3BUTne y CTyLEHTOB ABONHOMO 3pEHUs: ¢ OOHOM
CTOPOHbl YMEHUS CneanTb 3a BHYTPEHHEW NOrMMKOM pasBuTUS Teopun OYHKLMOHASTbHOro
aHanusa, a Cc gpyrom He ynyckaTb M3 Buga obcnyxmBaemyro aTummn teopmsiMm npobnema-
TUKY KIAaCCUYECKOro 1 faxe NpuknagHoro aHanmsa, CBA3aHHy C BONPOCaMun UHTErpupo-
BaHMA 1 guddepeHUnpoBaHnsa no Mepe.

10. MecTo yuye6HOM aucumnnuHbl B cTpykType OOI: ancuunnuHa oTHOCUTCS K 0653a-
TenbHoM YacTtu bnoka 1. QucumnnnuHbl (Moaynn) yd4ebHOro nnaHa no HanpasBneHuo Noaro-
ToBkn 01.03.01 MaTemaTuka.

11. MnaHupyeMmble pe3ynbTaTbl 00y4eHUsA Mo AucuUMnnHe/Moaynko (3HaHUA, yme-
HUs, HaBblKK), COOTHECEHHbIe C MMIaHUPYEeMbIMU pe3ynbTaTaMU OCBOEHUsI o6pa3o-

BaTeNibHOW NporpamMmmbl (KOMNEeTEeHLUAMU BbINYCKHUKOB):

Kog HassaHue komne- Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTatbl 06y4eHns
TeHuun
YK-1 | CnocobeH ocyLue- YK-1.1 | AHanusupyet npo- 3HaeT: OCHOBHble CNOCOBbI KPUTUYECKOTO

CTBNSATb NOUCK, BrnemMHylo cuTyaumio | aHanusa u cuHTesa MHgopmMauun; CyLLHOCTb

KpUTUYECKnI aHa- Kak cuctemy, BbisiB- | pmnocodckoro aHanu3a sieneHun, 6asosble

13 N CUHTES WH- NnAs8 ee COCTaBnsA- | NONOXEHUA CUCTEMHOMO NOAX0Aa, CYLLUHOCTb

dopmaumu, npu- LUME 1 CBA3N Mexay | NpobrnemHou cMTyauun B ee COOTHOLLEHUM C

MEHSATb CUCTEMHbIV HUMM. NOHATMAMU «nNpobnemar», «3agaya», «npoTu-

nogxopn Ans pelue- BOPEYMsA», OCHOBbI YNpaBfeHWs paspeLleHu-

HMS NOCTaBMNEHHbIX eM npobneMHbIX CUTyaLui;

3agad YmMeeT: NPMMEHSTb OCHOBHbIE CMOCOObLI KpU-
TUYEeCKOro aHanusa nHdopmaumn; NPUMeHsTb
CUCTEMHbIV NOAX0[ ANSA peLueHns NocTaB-
NeHHbIX 3a4ay, BblABMATb NPOBIeMHbIe Cu-
Tyauun, onpegenaTb NyTn U cpeacTea ux
paspeLueHus;
BnageeT: 0CHOBHbIMW cnocobamu KpuTuye-
CKOTro aHanusa uHopmaLumm; HaBblIkaMu Kpu-
TUYECKOro aHanusa nNnpobremMHon cutyaumm
KaK CUCTEMbI, BbISIBNEHWS ee COCTaBMSAOLLNX
1 CBA3EW MeXay HUMK, Bbibopa nyTen un
CpeacTB ee paspeLueHns

YK-1.2 | Vicnonb3ys normko- | 3HaTb: METOAbI KPUTUYECKOrO aHanusa u

MeTOA0SI0rM4YecKni
WHCTPYMEHTapui,
KPUTMYECKN OLIEHU-
BaeT HAOEXHOCTb
WUCTOYHMKOB UHOP-
MaLMKn, COBPEMEH-
HbIX KOHUEenuun ou-
nocodckoro u co-
LManbHOro xapak-
Tepa B CBOeW npega-
MeTHon obnacTu

OLIEHKN COBPEMEHHbIX Hay4YHbIX JOCTMXKEHUN,
a TaKKe MeTofbl FreHepnpoBaHUSA HOBbIX UAewn
npu peLleHnn uccrnenoBaTenbCcKkMxX U NpakTu-
YecKux 3aad, B TOM Yucne B MeXancumnnm-
HapHbIX 06nacTsx; OCHOBHOE coepXKaHue
HUNOCOPCKUX NOHATUI 1 KaTeropun, aransl
pas3suTua punocodum n ee pasaernbl, OCHOB-
Hble Knaccuyeckue n CoBpeMeHHble uno-
codbckne HanpaBneHust U koHuenuun, 6aso-
Bble NOrM4yeckne 1 Hay4Hole metoasl (Teope-
TUYECKNE U IMMUPUYECKNE) NCCNESOBAHNS U
dr1Nocockoro ocMbICIIEHNs MUpa, npasuna
OLEHKN HaeXXHOCTUN UCTOYHMKOB MHAOpMa-
Luu;

YMeTb: Npu pelueHnn ncenenosaTenbCekux U
NpakTU4eCcKMX 3agay reHepvpoBaTb HOBblE




naeun, UCXoAst U3 Hanu4HbIX PECcypcoB 1 orpa-
HWYEHWI; aHanM3npoBaTh Kraccuyeckue u
COBpEeMEHHbIE hnnocodCkme HanpasneHns n
KOHLeNuMn ¢ oOnopon Ha NOHATUNHO-
KaTeropuvanbHbI annapaT U JIOruKo-
METOAOSIOMMYECKNI MHCTPYMEHTapUn dunno-
codumn, KPUTUYECKN OLIEHNBATL HAOEXHOCTb
NCTOYHMKOB MHGOPMALLMK, UCMOMNb30BaTb
NpOTMBOPEYUBYIO MH(pOPMaLIMIO, coaepXka-
LLYIOCS B pa3HbIX P1NocogCcKnx KOHLENLMaxX
npu peLleHnr NpobrneMHbIX CUTyauni;
BnapeTb HaBblkaMW: KPUTUYECKOTO aHanNn3a
1 OLEHKM COBPEMEHHbIX Hay4HbIX AOCTUXKE-
HWIA 1 pe3ynbTaToB AeATENbHOCTM MO peLle-
HWIO UCCrefoBaTeNbCKUX U MPaKTUYECKUX 3a-
4ad, B TOM YuCrie B MEXAMNCLMNINHAPHbIX
o6racTax; HaBblKaMy UCMOSIb30BaHUA MOTUKO-
MEeTOAONOMMY€eCcKOro MHCTPYMEHTapus B Npo-
uecce pnrnocodckoro OCMbICAEHUST MUpa,
KPUTMYECKOrO aHanm3a u OLEeHKN HageXHOCTU
WUCTOYHMKOB MH-hopmaLumm, B TOM Yucne cu-
nocodcKkMx KoHUenuun, paboTbl C NPOTUBO-
peyrBon nHopmMmaLmen n3 pasHbix UCTOYHU-
KOB, onpefeneHnss BO3MOXHOCTEN NpUMeEHe-
HUS NONOXEHWI KNAaCCUYECKNX 1 COBPEMEH-
HbIX OUIIOCOCKMX HaNpaBiEHNA N KOHLEenN-
Uni Ansa peweHrs npobnemMHbIX CUTyauun

OTIK-

CnocobeH npume-
HATb yHOAMEH-
TanbHble 3HaHWS,
nony4yeHHble B 06-
nacTm matemaTtu-
YeCKMX 1 (Mnm) ec-
TECTBEHHbIX HayK,
N NCNoNb30BaTh UX
B npodheccmo-
HanbHOW gesTenb-
HOCTH

OlK-1.1 | MpumeHsieT 6a3o- 3HaTb: 6a30Bble 3HaHUS, NOSy4YEeHHbIE B 00-
Bbl€ 3HAHWA, NOsy- nacTtu matemaTU4eckmx U(nnun) eCTeCTBEHHbIX
YeHHble B obnactu HayK
MareMaTHeckinx YMeTb: ucnonb3oBaTtb 6a30Bble 3HAHUS, NO-
n(nunu) ectecTBeH-
HbIX HayK nyyeHHble B 0bnactn matemaTnyeckmx u(nnm)
€CTECTBEHHbIX HayK
BnageTb HaBblkamu MaTeMaTU4ECKOro U CTa-
TMCTMYECKOrO MOENMPOBAHWS MpU NocTpoe-
HUK Mogenen (PU3MYEeCcKUxX MpoLLecCoB U SB-
NneHn 1 ncnornb3oBaTh MX B NpodeccnoHanb-
HOW OeATenbHOCTH
OMNK 1.2 | OueHnBaeT n dop- | 3HaTb: METOAbl pelleHnss 3adad B obnactu
MynupyeT akTyanb- | MaTeEMaTU4eCKUX 1 (UNN) eCTECTBEHHbIX HaYK.
Hble ¥ 3Hadumble | YMeTb OueHMBaTb U OPMYyNMpPOBaTb aKTy-
npobnembl  dyHOa- | anbHble U 3Ha4YMMble NPobeMbl MaTEMATMKN.
MeHTanbHo MaTe- | BnageTb: cnocoOHOCTBIO oueHMBaTb U Gop-
MaTUKn MynMpoBaTb akTyanbHble 3agjaquM npodec-
CYOHamnbHOM OesATenbHOCTU, NPUHMMaTL npa-
BUMbHOE pELUEHNE Ha OCHOBE TEOPETUYECKMX
3HAHUN
OlK-1.3 | AHanusnpyet n | 3HaTb: MeToAbl pelleHnsa 3agay npodgeccuo-
NPUMEHSIET HaBbIKA | HANbHOW AEATENbHOCTW.
BblOOpa MeTodoB | YMeTb: aHanM3mpoBaTb U NMPUMEHATb HaBbIKN
pelleHna 3agay | Bbibopa MeToOoOB pelleHusa 3agad npodec-
npodeccnoHanbHOM | CMOHanbHOM AeATENbHOCTM HAa OCHOBE Teope-
OEeATeNbHOCTU  Ha | TUYECKUX 3HAHWN.

OCHOBE TeopeTuye-
CKMX 3HaHUN

Bnapetb HaBblkamMy pelleHus 3agad npo-
deccrmoHanbHoOM AeaTenbHOCTH

12. O6bemM AUCLUMNIIMHbI B 3a4€THbIX egnHuLlax/4yacax B COOTBETCTBUM C YY4EOHbIM

nnaHom — 3/108

Popma NPOMEXYTOYHON aTTeCTaLummn: 3a4€T C OLIEHKOM




13. Buabl yueb6HOM paboThbl

TpynoemMKkocTb (4achl)
y Mo cemecTpam
Bug yuebHow paboTbl Bcero Ce|v|.5p
u. 9., B popme M1

AyOouTopHble 3aHATUSA 50 50

B TOM 4uncne: nekunmn 34 34

npakTnyeckue 16 16
nabopaTtopHble

CamocTosaTensHas pabota 58 58
KoHTponb

Wroro: 108 108

dopma NPoOMEXYTOYHOM aTTecTaumnn 3ay4éT C oueHkomn

13.1. CopepxaHue pasgenoB AUCLMNIINHBI

Ne
n/n

HanmeHoBaHue
pasgena gucumn-
NUHBI

CopepxaHue pasaena AUCUUNIVHBI

Ccbinka Ha
AEKTPOHHbIN

Kypc

1. NNekuum

11

M3mepumeble
OYHKUMM 1

.
mHoxecTso C

MHoxecTBa Mepbl Hynb. CTyneH4yaTble OyHKLWUKW, OEWUCTBUA Hag,
HUMM.

https://edu.vsu
.ru/coursel/vie

Namepumble dpyHKunn, genctensa Hag HuUMKn. IHTerpuposaHve
cTyneHyaTbix yHKUmn. CBoWCTBa MHTerpana. [ise nemmsl 0 no-
CnegoBaTenbHOCTAX CTyNeHYaTbIX (PYHKUWNA.

w.php?id=691
1

MHoxecTBo dyHkumii C* | geiicteusa Hag dyHkumsmm nz C* .
KoHeuHocTb noutu Berogy doyHkumin us C .

WHterpan B mHoxectBe C . MpocTeliuve cBoncTBa UHTerpana B

C" . Teopema o npegensHoMm nepexoge B C* nopg 3Hakom uHTe-
rpana. Cneacrsue.

Kputepuit nHterpupyemoctu no Pumany cdyHkumm X(t) B Tepmu-

Hax pyHKUMIA X 1 X, cneacTeue. Teopema 06 MHTErPUPYEMOCTM
yHKUMM No PumaHy B TepMMHax nocriegoBaTenbHOCTEl CTyNeH-

~

YyaTbIX PYHKUMA. PyHKUMK X, X ¥ OoKasaTeNbCTBO PaBEHCTB

noytu eciogy X=X, X =X. Kputepwun Jlebera nHterpmpyemocTu
dyHKUnKM no PumaHy

1.2

CyMmmupyembie
YHKUNN N UH-
Terpan Jlebera

Cymmupyemble yHKumn (onpegeneHue). [lenctBns Hag CyMMu-
pyemMbIMU PYHKLUSMMN.

WHTerpan B knacce cymmupyeMbixX yHKUUIA (OnpegeneHue).
CeoicTtBa uHTerpana. Jlemma o npefcraBneHun CymmupyemMon
dyHkuun. Teopema benno Jlesu, cnegcteusa 1 m 2.

Teopema o cBsA3M HecobCTBEHHOroO UHTerpana PumaHa ans HeoT-
puyuaTtensHon oyHKUMK c nHTerpanom Jlebera. MNpumep gyHKLMK,
HeCcoBCTBEHHO UHTErPUPYEMON N0 PUMaHy, HO HE CyMMMUPYEMOW.

Teopema Jlebera o npegensHOM nepexoae nof 3HakoM MHTerpa-
na (tpu nemmbl). Cnegcteusa 1 n 2. Teopema dary.

13

Mepa MHOXe-
cTBa

OnpegeneHve n3mMeprMoro MHOXeCTBa 1 ero mepsbl. [poctenwme
CBOWCTBa N3MepPUMbIX MHOXeCTB. Teopema 06 06beanHeHUn 13-
MEepPVMbIX MHOXECTB, CriecTBue AN NepeceyeHns n3MepuMbIxX
MHOXeCTB. Teopema o0 Mepe obbeanHeHns nonapHoO He nepece-
KaloLLMXCHA U3MepUMbIX MHOXECTB. Teopema 0 Mepe obbeanHe-
HWSI pacLIMpSOLLEencs nocnegoBaTenbHOCTM M3MEPUMbIX MHO-
xecTB. CrneacTBue o Mepe 06beauHEeHNs U3MEPUMbIX MHOXECTB.
CnegcTBue 0 Mepe nepeceyveHus ybbiBatLLen nocnegoBaTesb-
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HOCTU N3MEPUMbIX MHOXECTB.

CylliecTBoBaHe HeN3MepuUMoro MHoOXecTBa (MHOXecTBo Jly3u-
Ha). CTpyKTypa M3MEPUMOro MHOXECTBA MOJIOKUTENBHOW Mepbl.

1.4

Teopwus Jlebe-
ra

BHelwHAa mepa MHOXecTBa. TeopeMa O BHELLHEN Mepe u3mepu-
MOro MHOXecTBa. Teopema 06 N3MepMMOCTU MHOXECTBa B Tep-
MUHax BHelwHen Mepbl. OnpegeneHne N3MeprMoro MHOXecCTBa

no Jlebery B TepMMHax BHELLHEN N BHYTPEHHEN Mepbl.

DyHKLMK, n3mepumble no Jlebery. Teopema 0 MHOXecTBax pyHK-
umn, namepumblx no Jledery n no Puccy.

Onpegenenwne no Jlebery nHterpana oT orpaHMYeHHON n3Mepu-
Mol cpyHKUMK. Teopema o coBnageHun nHterpana no Jlebery u
WHTerpana no Puccy oT orpaHM4eHHON U3MepPUMON OYHKLNN.
OnpepeneHue no Jlebery nHrerpana ot HeOrpaHU4YEHHON U3me-
pumon dyHKUMK. Teopema 0 CoBnageHUN MHOXECTBa PYHKLINNA,
WHTEerpupyemsbix no Prccy, ¢ MHOXEeCTBOM (PyHKLMIA, MHTErpupye-
MmblIx no Jlebery.

15

WHTerpupoBaHue
no N3MepumMomy
MHOXECTBY.
O606LLeHns Ha
OEeCKOHEYHbIN
NPOMEXYTOK U
yHKLUN He-
CKONbKUX nepe-
MEHHbIX

WHTerpupoBaHune no namepmmomy MHoxecTty. [NpocTtenwine
cBowicTBa. Teopema 00 MHTErpnpoBaHnmn no ob6begMHEHNIO N3me-
PUMbIX MHOXECTB. Teopema 0 CyMMUPYEMOCTW HEOTPULLATENBHOM
PYHKLMN Ha 0ObEAMHEHNN U3MEPUMbBIX MHOXeCTB. OueHKa NHTe-
rpana no M3aMepumMomy MHoxecTBy. Teopema 06 abcontoTHON
HenpepbIBHOCTU nHTerpana Jlebera.

Cnyyaii GeckoHe4YHOro NpoMexyTka. [lokazaTenscTBO M3MepUMOo-
CTV Npegena n3Mepumbix pyHKUMI. Mepa nepeceyeHus yobl-
BatoLLlel nocneaosaTenbHOCTU M3MEPUMbIX MHOXKECTB.

Cnyyan pyHKUMM ABYX HE3aBUCUMBbIX NEpPeMeHHbIX. Teopema Py-
6uHK (6e3 gok-Ba). Teopema 0 CyMMUPYEMOCTHM MO NPSIMOYTOSb-
HUKY DYHKLUW, A1 KOTOPOW CyLLeCTBYeT OOUH U3 NOBTOPHbIX UH-
Terpanos, ABa crneacreus.

1.6

MpocTpaHcTBa
CYyMMMPYeMbIX
yHKLMN

MpoctpaHctea L [a,b]. (onpeneneHue u nuHeHoCTL Ans

0 < p < ). HepaBeHcTBO enbaepa. Hopma ans cnyyas
1<p<ow.

MonHota npoctpakctea L [a,b]. Mpoctpancteo L, [a,b] (on-
pefeneHne u Hopma).

2. MpakTuyeckue 3aHATUA

21

MHoxecTBa
Mepbl HyIb,
namepumble
pyHKUMK,
dyHKUMK Knac-
caC”

MHoxecTBa Mepbl Hynb. CTyneH4yaTble YHKUWUM, OEACTBUS Hag
HAMW.

M3mepumble dyHKUMK, AencTBUS HaL HUMK. VIHTerpupoBaHue
cTyneHyaTbix dyHKUmn. CBOWCTBa MHTErpana.

MHoOXecTBO hyHKLNIA C™, peiictBus Hag DyHKUNAMN N3 Cc".

WHterpan B mHoxectBe C . MpocTeliuve cBoncTBa UHTerpana B

C".

MpumeHeHne kputepus Nebera uHTerprpyeMocTy no Pumany

2.2

CymmMmunpyemble
PYHKUMN N UH-
Terpan Jlebera

Cymmnpyemble dyHkuuu [OenctBus Hag cymmupyembiMU OYHK-
LUSMU.

WHTerpan B knacce cymmupyeMbix yHKunn CBoncTBa MHTErpa-
na.

MprymeHeHne TeopeMbl O CBA3U HeCOBCTBEHHOro MHTerpana Pu-
MaHa ans HeoTpuuaTtenbHon pyHKUMK ¢ nHTerparnom Jlebera.
Mpumep yHKUMM, HECOBCTBEHHO UHTErPUPYEMON MO PumaHy, HO
He CYyMMUPYEMOW.

MpumeHeHne Teopemsbl JleGera o npeaensHOM nepexoae noa
3HAKOM MHTEerpana u cneacTemin U3 Heé

2.3

Mepa MHOXe-
cTBa

OnpegeneHve n3mMeprMoro MHOXeCTBa 1 ero mepsbl. [poctenwme
CBOWCTBA U3MEPUMbIX MHOXECTB. NMprumeHeHmne Teopem 06 obbe-
OVHEHNW N3MEPUMbIX MHOXECTB, CreAcTBME AN NepeceYveHns
N3MEPUMbIX MHOXECTB, 0 Mepe 0b6beanHEHUs NoNapHo He nepe-
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CeKarLnxcda n3MepnmMbiX MHOXXECTB, O Mepe 06beanHeHNs pac-
LIJVIpFII-OLIJ,EVICﬂ nocnenoBaTesibHOCTU N3MEPUMbIX MHOXECTB,
cneacTeua o mepe 00beguHeHust N3MEepPUMbIX MHOXECTB, CneacT-
BUA O Mepe nepeceveHnd y6bIBa}OL1J,el7I nocnegoesaTtesibHOCTU NU3-
MEPUMbIX MHOXXECTB.

CylLecTBOBaHNe HEN3MEPUMOTO MHOXECTBa (MHOXeCTBO Jly3u-
Ha). CTpyKTypa M3MEPUMOro MHOXECTBA NMOJIOKUTENBHOW Mepbl.

2.4 BHewHaa mepa MHoXecTBa. [pyMeHeHne TeoOpeMbI O BHELLHEN
Mepe M3MEpPMMOro MHOXeCTBa, TeopeMbl 06 N3MEPUMOCTU MHO-
XecCTBa B TepMMHax BHelHen mepbl. OnpegenexHme namepmmMmoro
MHoXecTBa no Jlebery B TepMUHAX BHELLUHEN N BHYTPEHHEWN Mepbl.
DyHKUMK, namepumble no Jlebery. npyumeHeHne TeopeMbl O MHO-
Teopus Nebe- XecTBax (PyHKUMIA, uamepumblx no Jflebery n no Pmccyv.
OnpepeneHue no Jlebery nHrerpana ot orpaHUYEHHON U3Mepu-
ra MOW (DYHKUMMW. MPUMEHEHME TeopeMbl O COBMageHnn nHTerpana
no Jlebery n nHterpana no Puccy ot orpaHn4yeHHOn namepumon
dyHKkuun. OnpepgeneHue no Jlebery uHTerpana ot HeorpaHuyeH-
HOW M3MepuMon yHKUUK. NpumMeHeHne TeopeMbl O COBNaAEHUN
MHOXeCTBa (PYHKUMI, UHTErpupyembIx No Puccy, ¢ MHOXecTBOM
dYHKUMIA, MHTErpupyemsbix no Jlebery.
25 WHTerpuposaHne | MHTerpmpoBaHue no namepumomy MHoxecTtBy. Mcrnonb3oBaHue
no UsMepuMomMy | MpoCTenwnx cBoMCTB. [pumeHeHne Teopembl 06 MHTErpMpoBa-
MHOXECTBY. HUW NO 0O BbLEANHEHUIO U3MEPUMBIX MHOXECTB. Teopema 0 CyMMU-
0O606LeHns Ha pyeMOCTM HeoTpuuaTenbHOM YHKLNN Ha 06 beguHEHUN N3Mepu-
BGeCcKOHEeYHbIV MbIX MHOXeCTB. OLeHKa nHTerpana no u3MepumMmomMy MHOXECTBY.
NPOMEXYTOK U MpumeHeHne Teopembl 06 abCONOTHOM HENPEPLIBHOCTU NHTE-
yHKLUN He- rpana Jlebera.
ckonbkux nepe- | Cnyyar 6€CKOHEYHOro NPOMEXYTKa.
MEHHbIX Cnyyan pyHKUMM ABYX HE3ABUCUMbIX NEPEMEHHbIX.
2.6 n MpocTpaHctea L _[a&,b]. Wcnonbaosanue HepaseHcTBa Menbae-
pocTpaHcTBa P
CYyMMMUpPYEMbIX pa. Hopma ans cnyyast 1< p<oo.
yHKLMN

Mpoctpancteo L [a,b] (onpeaeneHue n Hopma).

13.2 Pasgenbl AMCuUMNIIMHbI U BUAbl 3aHATUN

Ne Buabl 3aHATUN (4acoB)
HaunmeHoBaHue pasgena
n/ Mpaktnye- | Jlabopatop- | CamocTosiTenbHas
AVCLUNITUHBI JNekumm Bcero
n ckue Hble paboTa
1
M3mepumble dyHKLUUN N MHO-
c* 7 3 14 24
KecTBO
2 | CymmupyemMble yHKUUN K
3 9 18
uHTerpan Jlebera
3 Mepa MHOXecTBa 4 2 6 12
4 Teopus Jlebera 7 3 14 24
VHTerpmpoBaHue no namepu-
MOMYy MHOXecTBY. O606LLe-
5 | HuA Ha BeckoHeYHbIN Npome- 6 2 8 16
XKYTOK M DYHKLMM HECKOSBbKNX
nepemMeHHbIX
6 MpocTpaHcTBa CyMMMPYeMbIX 4 3 7 14
dyHKUMN
Bcero 34 16 58 108

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 OUCLUNIIUHBI

- paboTa C KOHCMEeKTaMu NeKUWiA;

Mpyn N3yyeHun AUCUMNIMHLI PEKOMEHAYETCS UCMONb30BaTh crieaytoLlne cpeacTsa:
- PEKOMEHAYEMYIO OCHOBHYHO M OOMNOMHUTENBLHYIO NUTEPATYpY;




- MeTOONYECKME YKasaHWUsi 1 Nocoous;

- KOHTPOSbHbIE 3a4aHMA ANs 3aKpeNnneHns TeoOpeTUYeCKoro matepuana;

- 9NEKTPOHHbIE BEPCUMM Y4EOHUKOB 1 METOONYECKMX YKa3aHUM ANSA BbINOSIHEHUS NPaKTUYECKUX pa-
6oT.

CamocTosiTenbHaa y4yebHas OeATenbHOCTb CTYAEHTOB MO AUCUMNIUHE «[eACTBUTENbHbIN
aHanu3» npegnornaraeT U3ydyeHue pekoMeHAyeMOW npenogaBaTtenem nurepaTtypbl NO BOMpocam
NEKLMOHHbIX N NPAKTUYECKMUX 3aHATUIN (NpMBELEHbl BbilLE), CAMOCTOATENbHOE OCBOEHME MOHATUN-
HOro annapata W NogroTOBKY K TEKyLWMUM aTTecTauusiM (KOHTPOnbHbIM paboTam) (Mpumepbl CM.
HUXE).

Bonpockl NEKUMOHHBIX M NPaKTUYECKMX 3aHATUN OOCYXKAaTCA Ha 3aHATUNAX B BUAE YCTHOrO
onpoca — UHAMBMAYaANbHOrO U poHTanbHOro. MNMpu NOArOoTOBKE K NEKUMOHHLIM M NPaKTUYECKUM
3aHATUAM, 00yYaloLLMMCA BaXXHO NOMHUTb, YTO UX 3a4aya, OTBeYas Ha OCHOBHbIE BOMPOCHI NiaHa
3aHATUS 1 OONOMNHUTENbHbBIE BONPOCHI NPpenofaBaTtensi, NokasaTb CBOM 3HAHMSA U KPYro3op, yMeHue
NOrMYECKN NOCTPOUTL OTBET, BNadeHne mMatemMaTuyeckmMm annapaTomM M MHble KOMMYHUKaTMBHbIE
HaBblkW, YMEHME OTCTamBaTb CBOK NpodeCccUoHanbHy nosuuuo. B xoge ycTHOro onpoca BbisiB-
NAKTCA AeTanu, KOTopble MO KakMM-TO NMPUYMHAM OKa3anucb HEAOCTATOYHO OCMbICIEHHBIMU CTY-
AEeHTaMn B xo4e y4eOHbIX 3aHATUIA. TeM caMbiM ONpPOC BbINOMHSET BaXHeNLwne obyyatoLlyto, pas-
BMBAIOLLYIO M KOPPEKTMPYIOLLYHO (OYHKLIMK, MO3BONSET CTYAEHTaM y4eCcTb HeaopaboTku 1 n3bexarb
NX MPU NOATOTOBKE K MPOMEXYTOYHbIM aTTeCTaUmsAM.

Bce BbinonHseMble CTyAeHTaMyM CaMOCTOATENBHO 3a4aHus (BbINOSIHEHWE KOHTPOMBHON pa-
60Tbl) nognexaT nocnegylLlen NpoBepke npenogasaTenem. PedynbTaTtbl TEKyLWMX aTTecTauun
YYUTbIBAKOTCA NpenogaBaTtenem npyv NnpoBeAeHNM MPOMEXYTOUYHON aTTecTauum (3a4eT C OLIEHKON).

15. NMepe4yeHb OCHOBHOM U [OMOJSIHUTENIbHOMW NUTEpPaTYpPbl, PECYPCOB UHTEPHET, He-

OGXOAMMbIX Ansa ocBOeHUsa ANCUUNJINHDbI
a) OCHOBHas nuTepartypa:

Ne
n/n

NcToYHUK

CwmaruH, Buktop BacunbeBuu. [JencTBUTENbHbBIM aHann3 [QneKTpoHHbIN pecypc]: yuebHoe nocobue:
[ans cTya. 3 kypca mat. dak. ana Hanpasnenm: 010100 - MaTtematuka, 010200 - MatemaTtuka un
KOMMblOTepHble Hayku; ansa cneumanbHocTn 01701 - dyHoameHTanbHas matemaTuka u mexaHukal /
1 | B.B. Cmaruh; B.B. CmaruH; BopoHex. roc. yH-T .— OneKTpoH. TeKCToBble AaH. — BopoHex : U3ga-
Tenbckuin gom BIY, 2015 .— 3arn. ¢ tutyn. akpaHa .— CBo6oaHbI JocTyn 13 nHtpacetm By .—
TeKkcToBbIN dann — Windows 2000; Adobe Acrobat Reader —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf>.

CwmaruvH, Buktop Bacunbesny. ®yHKUMoOHanbHble NpocTpaHcTBa. BBOAHLIN Kypc [ONeKTpOoHHbIN pe-
cypc]: yuebHoe nocobue ans By30B: [AnNs CTyd. 2 Kypca mat. dak. Ana HanpasneHun: 010100 - Ma-
TemaTtuka, 010200 - MaTemaTtuka 1 KOMMNbIOTEPHbIE HaykW; Ana cneunanbHocTy 01701 - dyHgameH-
, | TanbHas MaTemaTtika n MexaHukal / B.B. CwmaruH; B.B. CmaruH; BopoHex. roc. yH-T .— OneKTPOH.

TekcToBble AaH. — BopoHex : BOpoHeXCKUn rocygapcTBeHHbIN yHuBepcuTeT, MatemaTtudeckui
dakynbTeT, 2017 .— 3arn. ¢ TuTyn. akpaHa .— CBOOOAHbIM AoCTyn U3 uHTpacetn BI'Y .— TekcTo-
BbI dann — Windows 2000; Adobe Acrobat Reader 4,0 —

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-92.pdf>.

CwmarvH, B.B. JlnHenHble onepatopbl U hyHKUMOHANbLI [ONEKTPOHHbIN pecypc] : y4ebHoe nocobue
Ons By30B : [Ans cTya. 3 Kypca maT. dak. ans HanpasneHus 010100 - MaTemaTuka; cneumnansHOCTU
010101 - MaTtemartuka] / B.B. CmaruH ; B.B. CmaruH ; BopoHex. roc. yH-T .— OneKTpOH. TEKCTOBbIE

3 | paH. — BopoHex : NagaTtenbcko-nonurpadmyeckuin ueHTp BopoHeXcKoro rocyaapCTBEHHOIO YHU-
BepcuteTa, 2011 .— 3arn. ¢ TuTyn. akpaHa .— CBoboaHbI focTyn M3 nHTpacetn BIY .— Tekcro-
BbIl Gann — Windows 2000; Adobe Acrobat Reader —

<URL:http://lwww.lib.vsu.ru/elib/texts/method/vsu/m11-200.pdf>.

6) gononHuTenbHasa nuTeparypa:
Ne
n/n

MNcTOYHMK

Pucc, . Jlekummn no dyHKuMoHaneHomy aHanuay / ®. Pucc, b. CekedanbBu-Hagp ; nep. ¢ dp.

1 O.A. BacunbkoBa nog pea. C.B. domuHa; pen. C.A. Tenakockunn .— U3ga. 2-e, nepepab. n gon. —
M. : Mup, 1979 .— 587 c.

2 ®PyHKUMOHamMbHbIN aHanu3 U uHTerpasbHble ypaBHeHus : JlabopaTopHbI NpakTukym : YyebHoe no-



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=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
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%92.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-200.pdf
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
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cobue ang ctya. mat. cneumanbHocTen By3oB / A.b. AHToHeBuY, E.N. BaTknHa, M. X. Masenb n gp.
; Mog pea. A.b. AHToHoBUYa n A.B. PagbiHo .— MuHck : BI'Y, 2003 .— 178c.

C6opHuK 3agaHun ansa nabopaTtopHbIX paboT no kypcy "®yHKUMOHAmNbHbBIA aHanm3 U UHTerparnb-

3 Hble ypaBHeHus" : [ins cTtya. 2 n 4 k. maT. dak. Bcex oopm 06yyeHuns / BopoHex. roc. yH-T. Kad.

YHKLMOH. aHanmsa u onepartop. ypaBHeHu; Coct. B. B. CmarnH.— BopoHex, 2001 .— 27 c.

Lnnos., lNeopruin EBreHbeBuy. MatemaTudeckmii aHanua. BTopoii cneumanbHbiv Kype @ y4ebHoe

nocobue ans roc. yH-toB / I.E. lWnnos .— M. : Hayka, 1965 .— 327 c.

OnddepeHumpoBaHue un nHterpan Jlebera : YyebHoe nocobne ons CTygeHTOB Mo cneumanbHOCTU

5 010100 - MaTemaTuka / BopoHex. roc. yH-T; CocT. B.B. CmaruH .— BopoHex, 2003 .— 35 c. —

Bubnuorp.: c. 34 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/mar04065.pdf>.

Konmoropoe A.H. OnemMeHTbl Teopumn yHKUMA 1 YHKLMOHANBHOIo aHanusa : [y4edHuk] / A.H.

6 Konmoropog, C.B. ®omuH ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M3a. 7-e .— M. : duamatnurT,
2006 .— 570 c.
B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl:
Ne McTouHMK
n/n
1 OneKkTpoHHO-6nbnuoteyHasa cuctema "Jlanb" https://e.lanbook.com/
2 OnekTpoHHOo-6nbnuoteyHasa cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

16. NMepe4vyeHb y4eOHO-MeTOANYECKOro obecnevyeHns ANs caMoOCTOATEeNbHOU paboTbl

Ne

McToYHMK
n/n

CO6opHuk 3agaHun ana nabopaTopHbix paboT no Kypcy "®yHKUMOHANbHbIA aHann3 n nHTerpanb-

1. | Hble ypaBHeHus" : Ons ctya. 2 n 4 k. maT. dak. Bcex oopm 00y4veHus / BopoHex. roc. yH-T. Kad.
YHKLMOH. aHanmaa u onepartop. ypaBHeHu; Coct. B. B. CmarnH.— BopoHex, 2001 .— 27 c.
TpeHorvH, Bnagnnex AnekcaHgpoBud. QyHKLUMOHAMNBbHBIN aHanua: y4ebHuk ang ctyg., o6y4y. no

2. cneumanbHocTaM "Martematuka” n "TlpuknagHas matematumka” / B. A. TpeHornH .— M3ga. 4-e, ucnp.
— M. : dusmatnut, 2007 .— 488 c. : un. — bnubnwmorp.: c. 482-483 .

JInHelHble onepaTopbl U yHKUMOHAarbI: Nocobure anst CTyaeHToB no cneunansHoct 010101

3. (010100) - MatemaTuka / BopoHex. roc. yH-T, Kad. dpyHkumoHan. aHanusa; coct. A.O. PblyeHkoB
.— Boponex : JIOMN BI'Y, 2005 .— 27c.

17. O6pa3oBaTenibHble TEXHOJIOINMU, UCNONb3yeMble NpU peanusauun y4ebHom guc-
UMNMUHbI, BKMOYasa AMCTaHUUOHHble obpa3oBatenbHble TexHonoruu (AOT), anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe OOyYeHue):

Mpn peanusaumm yy4yebHON OMCUUNAWHBI MPOBOAATCS pPasfnuyHble TUMbl NEKUUNA:
BBOAHAsA nekuus, nekumsa-mHpopmauma, nekuma-guanor, nekumsi ¢ npuMeHeHne coBpe-
MEHHbIX KOMMbIOTEPHbIX TEXHOMOMMI (NEKUMNSa-Npe3eHTaumns), a Takke npakTM4eCcKMx 3aHs-
TWI, Ha KOTOPbIX OCYLLECTBASETCS peLlleHne 3a4ay U YyCTHble OnpoChl MO TEMaM 3aHATUS.

AducumnnmHa MOXeT peanu3oBbiBaTbCA C MPUMEHEHMEM JNEKTPOHHOrO 0ByyYeHnsa u
ANCTaHUMOHHbIX oBpasoBaTenbHbIX TEXHOMOrMn. Npu npoBegeHUN 3aHATUA B OUCTaHUM-
OHHOM POPME MCMONb3YHTCA TEXHUYECKME N MHpopMaunoHHble pecypcbl ObpasoBaTernb-
HOro noptana "dOnekTpoHHbIN yHMBepcuteT BIY" (https://edu.vsu.ru), 6asumpytowerocs Ha
cucTeMe ANCTaHUMOHHOro obydeHna Moodle, pa3BepHyTON B YHMBEPCUTETE, a TaKKe ApY-
rme OOCTYMHbIE pecypcbl B ceTU VIHTepHeT.

CamocTosTensHasa paboTta pernameHTupyeTcs [lonoxeHnem o6 opraHum3aumm camo-
CcToATENBHOM paboThl 0by4aroLwmxca B BOpOHEXCKOM rocya4apCTBEHHOM YHUBEPCUTETE.

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHme ANCUMUNIINHDI:

Ona npoBeaeHUst NEKUMOHHBIX U NPaKTUYECKUX 3aHATUI UCMONb3YHTCS ayauTopuu,
OCHalLleHHbIe creunanm3npoBaHHo Mebernblo.


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
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
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[na camocTtoaTenbHoM paboTbl MCMNOMb3YEeTCHA KnacC C KOMMbIOTEPHOW TEXHUKOMW,

OCHalLlEHHbI HEOOXOAMMbIM MPOrpPaMMHbIM OBecrneyeHneM, 3NEeKTPOHHbIMU y4eBHbIMK
nocobnsiMm 1 3akoHodaTeNbHO - MPaABOBON U HOPMAaTUBHOW MOUCKOBOW CUCTEMOW, UMEID-
LLMIA BbIXOA B rnobanbHyto ceTb.

19. OueHou4HbIe cpeacTBa ANns NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

coepxaHmem cneayrwmx pasgenos AUCUUNTTAHDILL

MopsiAoK OLEeHKM 0CBOEHMS 0byYaoLwmMmncs y4ebHoro MaTepuana onpeaensieTcs

HanmeHoBaHue pasge-

WHankaTop(bl)

Ne Komne-
na gucuunnuHel (mogy- OOCTMXEeHnsA OueHouHble cpeacTBa
n/n ns) TeHUMA(M) KOMNeTeHuunm
] OMK-1, OrK-1.1, OrK-
1. | Pasgenbl 1-6 VK1 1.2, OlNK-1.3, KoHTponbHas pabota
YK-1.1, YK-1.2

M pPoOMeXyTo4HaaA aTTecTauna

dopma KOHTPOIsS — 3a4€T C OLIEHKOW

lMepeyeHb BONpocoB Kk 3a4é€Ty 13 n.20.2

20 TunoBble OUEHOYHbLIE CpeAcTBa U MeToAMYECKUe MaTepuanbl, onpeaensiowme
npoueaypbl OUeHUBaHUSA

20.1 TeKyWwnin KOHTPOIb yCNeBaeMoCTH

HOYHbIX CPEACTB: KOHTPOSbHbIE PaboThI

OnuncaHne TexHonorum nposeneHnA

KOHTpOJ'Ib ycnesaemMoCTu no agncuumninHe ocyuecTBndaeTcqa C NOMOLLbHO CcrieayrLuwnx oue-

TeKyLLl,aﬂ atrectauna npoBoanTCcAa B COOTBETCTBUN C MonoxeHnem o TeKyLLI,eVI arrTecrauum

obyyvatoLmxcst No nporpammam BbicLLero o6pasoBaHust BopoHeXcKoro rocyaapCTBEHHOrO YHMUBEP-

cuteTa.

Line nokasatenu:

3apaHusa onsa KOHTPOSIbHOW paboThbl

BapuaHT 1.

MHOXXECTBOM Mepbl Hynb?

BapuaHrT 2.

TpeboBaHNA K BbINONHEHWIO 3a4aHUI (MK LWKarnbl U KpUTEPUM OLIEHUBAHMS)

[lns oueHMBaHWs pe3ynbTaToB 06yYeHMs HA KOHTPOSbHOW paboTe UCMOoNb3YTCA Creayto-

1) 3HaHWe y4ebHOro matepmana v BrageHue NoHATUMHbLIM annapaTom;
2) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHMEe NPUMEHATb NOSyYEeHHbIE 3HAHUSA B NPaKTUYECKOM 3a4aHUN.

3apaHue 1. MoxeT N MHOXEeCTBO, MMetoLlee XOTA Obl OOHY BHYTPEHHIOK TOYKY, ObiTb

3apaHue 1. NMpuBecTn Nnpumep CymmmpyemMomn yHKUUK, KBaapaT KOTOPOW HE CYMMUPYEM.

20.2 NMpomexyToyHas aTrectaums
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MpomexyToyHas aTtTecTaums no AUCLUMNINHE OCYLLECTBNSIETCS C MOMOLLBIO CreayloLnX OLeHoY-
HbIX cpeacTs: cobecenoBaHMe No Gunetam K 3a4€Ty C OLIEHKOWN

MepeyeHb BONPOCOB K 3a4€TY C OLIeHKOM:

Jlemma 1 06 06beanHEHNN MHOXECTB MEpbI HYIb.

Jlemma 4 o gencteusx ¢ namepmmbiMm dyHKUMsMN. CnegcTeme.

Jlemma 7 0 nocnegoBaTenbHOCTU HEOTPULATENBbHBIX CTYNEHYaTbIX PYHKLUMNA.

Jlemmbl 8 0 nocnegoBaTenbHOCTU HEOTPULATENBHbBIX CTYNEHYaTbIX PYHKLMNA.

Jlemma 9 o gencteusax ¢ dyHKUmMsMn n3 C +.

Jlemma 10 o koppekTHOCTM onpeaenenus C +-nHTerpana, cneacreume.

Teopema 2 o npegensHoMm nepexoge B C +-uHTerpane, cneacrame.

Teopema 3 06 nHterpmpoBaHmm yHkUMM No PumaHy B TepmuHax dpyHkumin x(t) n x(t).

CnepcTBue.

9. Jlemma 14 0 encTBUAX C CYMMUPYEMBIMU PYHKLUSMMU.

10. Jlemmbl 15 1 16 o cBorcTBax nHterpana B L(a, b).

11. Teopema 5 (benno Jlesn).

12. Cneacteua 1 n 2 ns teopemsl 5 benno Jlesw.

13. Teopema 6 0 HeCO6CTBEHHON NHTErPUPYEMOCTM U CYMMUPYEMOCTU OYHKLINN.

14. Teopema 7 (Jlebera), nemma 18.

15. Teopema 7 (Jlebera), nemma 19.

16. Teopema 7 (Jlebera), nemma 20.

17. Cneacteusa 1 n 2 ns teopemsbl 7 Jlebera o npegensHoOM nepexoge nog 3HakKoM UHTerpana.

18. Teopema 8 (PaTy).

19. MNpocTenume cBOMCTBA U3MEPUMbIX MHOXeCTB (1 — 6).

20. Teopema 9 06 06bEANHEHMM NOCNef0BaATENBHOCTN N3MEPUMbIX MHOXeCTB. Crieactaue.

21. Teopema 10 o0 mepe 00beaNHEHNsI BO3pacTatoLLen nocnegoBaTenNbHOCTU U3MEPUMBbIX
MHoXxecTB. Cneacreue.

22. Teopema 11 0 mepe ob6beanHeHUs nocneaoBaTeNbHOCTM U3MEPUMbIX MHOXeCTB. CrneacT-
BUE.

23. Teopema 12 0 CTPYKTYpE N3MEPMMOrO MHOXECTBA NOMOXUTENBHON MEpPBI.

24. Teopema 13 0 Mepe N3MePMMOro MHOXXECTBa Kak ero BHELLHEN Mepbl.

25. Teopema 14 06 N3MEPMMOCTU MHOXECTBA B TEPMUHAX BHELLHEN MEpPbI.

26. OyHKLMKM, namepumble no Jlebery. Teopema 15.

27. OnpegeneHve nHterpana no Jlebery ot orpaHudeHHon namepumon yHkumn. Teopema 16.

28. Teopema 17 0 MHOXeCTBax CyMMUpPYeMbIX OYHKUMA N PYHKUNIA, MHTErpupyemblix no Jliebe-
ry.

29. MNpocTenme cBONCTBA MHTErPMPOBAHMSA MO N3MEPMMOMY MHOXECTBY.

30. Teopembl 18 n 19 0 cymmmpyemocTn yHKLMIA MO 06 bEANHEHNIO N3MEPUMBIX MHOXECTB.

31. Teopema 22 0 4OCTaTOMHOM YCITOBUM CYMMMUPYEMOCTU DYHKLUM NO NPAMOYTONbHUKY.

32. [1Ba cnencrTena n3 Teopembl 22.

33. NMpocTpaHcTBOo hyHKuMM Lp(a, b) n HepaBeHcTBO Nenbaepa.

34. Hopma B npocTtpaHcTBe Lp(a, b) (o6ocHoBaHMe). 3amedaHme o npoctpaHcTee L2(a, b).

35. MNpocTpaHcTBOo L~(a, b) (nemma 22 n akcnombl HOPMBbI).

N~ WNE

MpomMexxyToyHas aTTecTauusi NPoBOAUTCS B COOTBETCTBUM C [MonoXXeHnemM 0 NpoMeXyTOYHOW
aTTecTauum obyyatoLwmnxcsi no nporpaMmmam BbicLLero o6pasoBaHusi.

KoHTponbHO-u3MepuTenbHble MaTepuarnbsl MPOMEXYTOYHOM aTTecTauun BKNYaroT B cebs Teo-
peTnyecKne BONpPOCHI, NO3BOMSAIOLLNE OLIEHUTbL YPOBEHb NOSTyYEHHbIX 3HaHWU U cTeneHb cdop-
MWUPOBaHHOCTN YMEHUIN U(MIN) HaBbIKOB.

Kputepun oueH1BaHns kKoMmneTeHunm Lkana oueHok
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3a4éT c oueHKomn

Obyuatowuinca B NonHoM mMepe mcnonb3yeT yHOaMeHTanbHble 3Ha- 3aymeHo (omnu4Ho)
HUSA B 06nacTn matemMaTuyeckoro aHanmaa, oyHKLMOHANbLHOro aHanu-
3a U OpYyrux OUCLMNIIMH, CrnocobeH K onpeaeneHuio odwmx dopm 1
3aKOHOMEPHOCTEN OTAEeNbHOW AaHHOW NpeaMeTHoW obnactu, ymeeT
CTpOro gokasaTb yTBepXAeHus, hopmynupoBaTth pesyrbTaThbl, ObICTPO
BUONT CreACTBUSA MOSyYEHHOro pesyrnbTaTa

OTBET Ha KOHTPOSbHO-U3MEPUTENbHLIA MaTepuan He COOTBETCTBYET BauymeHo (xopouwio)
OHOMY U3 MepeYUCrIEHHbIX MNokasaTenen, Ho obyvawowwuica aaet
npaBusbHbIE OTBETHLI HA AONOJIHUTENbHbIE BOMPOCHI

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYET | 3auymeHo (y0oeremeopumeribHO)
nobbiM ABYM-TPEM M3 MEPEYUCIIEHHbIX MokasaTenen, obyyaronimncs
AaeT HenosnHble OTBETbl Ha AOMOMHUTENbHbLIE BOMPOCHI, 4EMOHCTPU-
pyeT YacTUYHblEe 3HaHUS,

OTBeT Ha KOHTPONbHO-U3MEPUTENbBHBLIN MaTepuan He COOTBETCTBYET He 3aymeHo
yeTbipeM U3 MepeydncrieHHbIX nokasartenen. OBbyvalWwmuncs OeMOHCT-
pupyeT OTpbIBOYHbLIE, dparMeHTapHble 3HaHWs, AonyckaeT rpydbie
ownbKM

20.3 ®oHA oueHOYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB, pe-
KOMeHAyeMbIn Ans npoBeAeHUsl AMarHoCTUYEeCKUX pabort

OlK-1 CnocobeH npuMeHATb PyHOAMEHTanNbHbIE 3HAHWS, NONy4YeHHble B 06nacTn MateMaTnyeckmx n (Mnv)
€CTEeCTBEHHbIX HayK, M NCMONb30BaTh MX B NPOdECCMOHanbHOW AeATeNbHOCTH

OMMK-1.1 MNMpumeHsieT 6a3oBble 3HaHUS, NOMyYeHHbIE B 06N1acTy MatemMaTUYeCKMX U(Mnn) eCTECTBEHHBIX HAYK
3HaTb: 6a30Bble 3HaHWUs, NONy4YeHHbIe B 06n1acTn MateMaTnYecknx n(nnm) eCTeCTBEHHbIX HayK

YmMeTb: ncnonb3oBatb 6a3oBble 3HAHWS, NOSyYeHHble B 06nacTu MareMaTudecKknx U(Mnu) ecTeCTBEHHbIX
Hayk

BnapeTb HaBblkaMy MareMaTU4eCcKoro U CTaTMCTUYECKOro MOLENMPOBAHMSA NPy NOCTPOEHUN mogdenen gu-
3MYECKMX MPOLIECCOB U SIBMEHUI N NCMNONb30BaTh UX B NpodecCcnoHanbHOn AedTeNIbHOCTY

OMMK-1.2 OueHnBaeT 1 hopMynmpyeT akTyarnbHbI€ U 3Ha4YMMble NPobnemMbl yHOAMEHTANBHON MaTEMaTUKM
3HaTb: MeToabl pelleHns 3agad B o6nactm MatemaTMyeckux 1 (Unn) eCTeCTBEHHbIX HayK.
YmMeTb oueHMBaTh U POPMYNMpPOBaTh akTyanbHble U 3Ha4YMMble Npobnembl MaTemaTuku.

BnageTb: cnocobHOCTbIO OLEeHMBaATL U (bOpMYJ'II/IpOBaTb aKTyallbHble 3a4a4n HpOCbeCCMOHaﬂbHOVI neAatenb-
HOCTU, NpMHMMaTb NpaBuiibHOE pelleHne Ha OCHOBE TEOPETUYECKUNX 3HaHWi

OMK-1.3 AHanuanpyeT 1 NpUMEHSsIET HaBbIKM BbIODOpa METOOOB pelleHns 3agadv npodeccuoHanbHon aes-
TENbHOCTU Ha OCHOBE TEOPETUYECKUX 3HAHUI

3HaTb: MeToabl peLleHns 3a4ad NpodeCcCnoHanbHOM AEATENBHOCTH.

YMeTb: aHanManmpoBaTb U NPUMEHSITb HaBbIKM BbibOpa MeTOO0B pelleHns 3agad npodeccnoHansHon aes-
TENbHOCTU Ha OCHOBE TEOPETUYECKMX 3HAHWN.

BnapeTb HaBbikamMy pelleHnst 3agay NpodeCccuoHanbHON AEATENBHOCTH

YK-1 CnocobeH ocyLecTBRATE MOUCK, KPUTUYECKUIA aHanu3 u CnHTe3 nHdopmaunm, NPUMEHsITb CUCTEMHBIN
noaxopn Ans pelleHus noctaBneHHbIX 3agad

YK-1.1 AHanuaupyeT NpoGremMHyl0 CUTyaL M0 Kak CUCTEMY, BbISIBIISIS €e COCTaBIISoWME U CBS3N MeXay HU-
MU

3HaeT: OCHOBHbIE CMOCOOLI KPUTUYECKOTO aHanusa u cuHTe3a MHGopMaLnm; CYyLLIHOCTb MOCOdCKOro aHa-
nu3a siBNeHuii, 6a3oBble NOMOXEHUS CUCTEMHOIO NoaXoda, CYLLHOCTb NMPOGNeMHON CUTyauun B ee COOTHO-
LUEHUM C MOHATMAMMK «nNpobremay, «3adada», «NPOTUBOPEUNS», OCHOBbI YNpPaBIEHUs paspeLleHMeM Mpo-
GneMHbIX cUTyaLUuii;
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YMeeT: NpUMEHSITb OCHOBHbIE CMOCOGObLI KPUTUYECKOTO aHanmasa UHGopMaLnm; NPUMEHSITb CUCTEMHBIN Nof-
X0[n Ansl peLleHVsi NMOoCTaBleHHbIX 3a4ad, BbISBNATbL NpobGrieMHble cUTyauun, onpedensTs NyTu U cpeacTsa
UX paspeLLeHus;

BnageeT: OCHOBHbIMU Crocobammn KpUTUYECKOrO aHanmnsa MHGOopMaLuM; HaBblkaMn KPUTUYECKOro aHanusa
NpoGNEMHON CUTyaLUuM KaK CUCTEMbI, BbISIBIIEHUS] €€ COCTaBMISIOLWMX U CBSI3e Mexay HUMK, Bbibopa nyTen
N CPEACTB ee paspeLleHust

YK-1.2 Ncnonb3ys MnorMko-meToaonornyeckun UHCTPYMEHTapU, KPUTMYECKM OLEHMBaET HafdeXHOCTb UC-
TOYHUKOB MHOPMaLNKN, COBPEMEHHbIX KOHLENUUA UNocodCckoro 1 CoumnanbHOro xapakrepa B CBOeu
npeameTHon obnactu

3HaTb: MeToAbl KPUTUYECKOro aHanmsa M OLEHKM COBPEMEHHbIX HayYHbIX OOCTUXKEHWR, a Takke MeToabl
reHepMpoBaHNsi HOBbIX MAEN NPU PeLleHnM UCCrefoBaTEeNbCKNX U NPaKTUYECKNX 3a4ad, B TOM YMCTe B MeX-
ancumnnuHapHblx 06nacTsx; OCHOBHOE cofepXaHue hrunocoCckMx NOHATUA U KaTeropumn, atanbl passBuTust
dunocodumn n ee pasgenbl, OCHOBHbIE KacCcu4eckne n coBpemMeHHble hnnocockne HanpaBneHns n KoH-
uenuun, 6a3oBble NOrMyeckne U HayyHble MeToAbl (TEOpeTUYECKMe U SMNMPUYECKNE) nccneaoBaHusa n um-
Nocod)CKOro OCMbICNEHNA MUpaA, NpaBuna OLEHKN HagEeXHOCTU UCTOYHMKOB MHGbOpMaLUu;

YMeTb: Npy peLleHun MCCredoBaTenbCKMX M NPaKTUYECKMX 3adad reHepupoBaTb HOBble MAEW, UCXOAst U3
HanNU4YHbIX PEeCypCcoB W OrpaHWYEeHURn; aHanM3MpoBaTb KNacCU4ecKMe M COBPEeMEHHble unocodckne Ha-
npaBneHus U KOHLUEeMNUMM C Onopon Ha MOHSATUNHO-KaTeropuanbHbIM annapaTt U forMko-meTog0norm4eckmn
WMHCTPYMEHTapun nnocoun, KpUTUYECKN OLeHMBaTb HaOEXHOCTb MCTOYHMKOB MHpOpmauum, MCnonb3o-
BaTb NPOTMBOPEYMBYHO UHPOPMALMIO, COAEPXKALLYCS B pa3HbiX PMUITOCOCKMX KOHLIENUMUSIX MPU peLleHum
NpoGneMHbIX CUTYaLuR;

BnapeTb HaBblKaMM: KpUTUYECKOrO aHanm3a v OLEHKM COBPEMEHHBIX Hay4YHbIX OOCTWKEHUA N pe3ynbTaToB
OEeATENBHOCTU MO PEeLLeHN0 UCCrefoBaTeNbCKUX N NPAKTUYECKMX 3a4ay, B TOM Y/CMe B MEXAMCLMNINHAP-
HbIX 06n1acTsX; HaBblkaMWU UCNOSb30BAHUS NTOMMKO-METOA0MNOrMYECcKoro MHCTPYMEHTapusi B npouecce uno-
CcOhCKOro OCMbICIIEHMS MUpa, KPUTUYECKOrO aHanmsa M OLEHKU HAOEXHOCTUM UCTOYHMKOB MH-GbopMaumu, B
TOM 4ncrnie pmnocodckmMx KoHUenuun, paboTbl C NPOTUBOPEYMBON MHAOPMaLMENA U3 PasHbIX MCTOYHUKOB,
onpeaeneHns BO3MOXHOCTEN MPUMEHEHUS MOJIOXEHWUI KIMAaCCUYECKUX U COBPEMEHHbIX (PMUIOCOdCKMX Ha-
NpaBneHnn 1 KOHLENUUA ANsi pelleHnsi NpobneMHbIX CUTyaumi

MNepeyeHb 3agaHnin 4NAa oLeHKN cOOpMUPOBAHHOCTU KOMMETEHLMM:

1) 3aKpbITble 3af4aHus (TECTOBbIE, CPeAHMI YPOBEHD CITOXHOCTW):

1. BepHo nwn, 4yto niobas cymmmupyemas yHkuns mHterpupyema no PrmaHy B HeCOBCTBEHHOM CMbIC-
ne?
OTBeT: HEBEpPHO.
Pewenune. ®yHkuma Oupuxne, Hanpumep, cymmumpyema, HO He uHTerpypyema no PumaHy B Hecob-
CTBEHHOM CMbICIE.

2. BepHo nu, 4yto cymmupyemyio YHKUMIO MOXHO NMpeAcTaBuUTb B BUAE PasHOCTU ABYX (PYHKUWUA w3
knacca C* pa3nuyHbIMK crocobamm?
OTBeT: BepHO.
Pewenune. MycTb noutn Beclogy cymmupyemas doyHkumsa x(t) = f(t) — g(t), rae f,g € C*. Ecnu, Ha-
npumMep, K yHKUUsM f, g NpUbGaBUTb KOHCTaHTYy, OHM He BbIMAYT M3 knacca C*, npu atom x(t) =
fF@O+0) -l +0o.

3. BepHO nu, yTo 3HayeHue C*-uHTerpana ot yHKUuK x(t) 3aBUCUT OT BblibOpa NocrnenoBaTenbHOCTM
cTyneHyaTtbix pyHKumnA {h, (t)}, cxopawencsa K x(t)?
OTBeT: HeBepHO.
Pewenve. Ecnu 3HaveHne wuHTerpana 3aBucuT OT BblibOopa MOCNeAoBaTenbHOCTU CTyneH4YaTbIX
dyHKUMI, TO 3HAYEHMe NHTerpana onpeaeneHo He OAHO3HAYHO, Yero BbiTb HE MOXET.

4. BepHO N1, 4YTO nocnefoBaTenbHOCTb CTYNEeHYaTbiX QYHKLUMIA, CXOAALAACH K U3MePUMOn OyHKLMK,
€AWHCTBEHHA?
OTBeT: HEBEPHO.
PeweHnune. Ecnu kK namepmmon yHKUMN x(t) CXOAMUTCSH NocneaoBaTeribHOCTb CTyNeHYaTbIX YHKLNUI

{h,(t)}, TO cxoauTcs, Hanpumep, 1 NoCNeAoBaTENbHOCTb CTYNEeHYaTbIX (YHKLMNA {hn(t) + %}

5. BepHO nu, 4TO 3HaYeHune MHTerpana B Krnacce CTyrneH4aTbiX (OyHKUMIA coBNagaeT Co 3HaYEeHNEM WH-
Terpana PumaHa oT cTyneH4aTon yHKUMmn?
OTBeT: BEpHO.
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Pewenne. CTyneHyaTtas pyHKUNS SBNSAETCA KYCOUYHO-HENPEPBIBHOW, MPUYEM Ha KaXdOM MHTepBare
pa3bneHns NpuUHMMaeT MNOCTOsIHHOE 3HayeHue. MHTerpan PumMaHa OoT KyCOYHO-HenpepbiBHOW (OYHK-
UUK eCTb CyMMa MHTEerpanoB MO MHTepBanam pa3bueHuns, a uHterpan PrvmaHa OT KOHCTaHTbl eCTb
npov3BeaeHne 3TON KOHCTaHTbI Ha ANVMHY MHTepBana, YTo U ONUCbIBaeT onpeaeneHne nHrerpana ot
CTyneH4yaTom PyHKUUN.

2) OTKPbITblE 3a4aHUsI (TECTOBbIE, MOBbILLIEHHbIA YPOBEHb CIOXHOCTH):

o 11 1
1. Hantn mepy MHOXecTBa A = {1;5;5; ...;;},n € N.
OtgeT: 0.
PewweHne. MHOXeCTBO A ABNSETCH KOHEYHbIM. BCsikoe KOHeYHOE MHOXECTBO SBNSETCA MHOXECTBOM
Mepbl HyMb, 3HAYUT, Er0 Mepa paBHa HyHo.
2. Hantn mepy mHoxecTBa A = {0; 1}.
OtgeT: 0.
PelwweHne. MHOXeCTBO A ABNSETCH KOHEYHbIM. BCsikoe KOHeYHOE MHOXECTBO SBMNSETCA MHOXECTBOM
Mepbl HyMb, 3HAYUT, Er0 Mepa paBHa HyHo.
o 1 1
3. Hawntn mepy MHOXecTBa A = [O;E) V) (E; 1].
OtBeT: 1.
PeweHne. MHoxecTBO A npeacTasnsieT cobon obbeamHeHe ABYX He nepeceKaloLmnXcs MHOXECTB.

1 1
3HauuT, Mepa MHOXecCTBa A eCTb CyMMa Mep [O;E) " (E; 1]. Mepa nonyvHTepBana paBHa ero anvHe.
1 1 1 1
3HauuT, pd = [O;E) +u(5;1] =st5= 1.
4. Hantn mepy mHoxectBa A = [0; 1] N Q.
OteerT: 0.
PelwweHne. MHOXecTBO A ABNsieTCA cYETHbIM. Bcskoe cyeTHOe MHOXECTBO SBMSETCA MHOXECTBOM
Mepbl HyMNb, 3HAYUT, Er0 Mepa paBHa HyrHo.

5. Hantn mepy mHoxecTtBa A = [0; 1] \ Q.
Ortger: 1.

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca GannbHas Wwkana:

1) 3aKpbIThle 3agaHns (TECTOBbLIE, CPEAHNN YPOBEHbL COXHOCTH):

e 1 6ann — ykasaH BEPHbIN OTBET;

e (0 6annoB — ykaszaH HEBEPHbIN OTBET (MOMHOCTbLIO UM YAaCTUYHO HEBEPHBIN).
2) OTKpbITbIE 3a4aHUS (TECTOBbIE, NOBbLILLIEHHbI YPOBEHb CITOXXHOCTW):

e 2 6anna — ykasaH BEPHbI OTBET;

e (0 6annoB — ykaszaH HEBEPHbIN OTBET (MOSMHOCTbLIO UM YAaCTUYHO HEBEPHBIN).

3apaHua pasgena 20.3 pekoMeHAYHOTCS K UCMONb3OBaHUIO NpU NpoBeAeHUU auar-
HOCTMYECKUX PaboT C Lefiblo OLEHKN OCTaTOYHbIX pe3yribTaTOB OCBOEHUA OAaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



