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COOTHECEHHBIX C TUTAHUPYEMBIMU DPE3yJIbTaTaMU OCBOCHHs 00pa3oBaTEIIbHOMN
IPOrPaMMBbI
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7.3. | TunoBble KOHTPOJIbHBIE 3a/laHWs WJIM WHbIE MaTepuajbl, HEOOXOAUMBIC s
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IPOrpPaMMBbl

7.4. | Meroauueckue Matepualbl, ONpeaeaonIie Npoueypbl OLICHUBAHUS 3HAHUM,
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1. HCJ'II/I H 3aJ1a41 OCBOCHHUS JUCIUIIJIMHBI




I_[e.man OCBOCHHUSA TUCIUIIIMHBI «Teopml (I)yHKI_II/Iﬁ JIEHCTBUTEIBHOIO MCPCMCHHOT O»

ABJIAKOTCA:
1. dopmupoBaHHE CUCTEMATHYECKUX 3HAHUH O METOJAX TEOPHH (YHKIMH IEHCTBUTEILHOTO
MIEPEMEHHOT 0, €€ MECTe U POJI B CHCTEME MaTeMaTHYECKOT0 00pa30BaHHs CPEIHETO YPOBHSL.
= Pa3BUTHUC JIOTHUYCCKOI'O MBIIJICHUA U MaTeMaTHYEeCKOU KYJbTYPBbI;
3agauyu AMCHMIIMHBI 3HaTh: 1) OCHOBHBIE IOHATUS U HOJIOMeHUs Teopuu Jlebera.
2) OCHOBHEIE METOJBI JOKa3aTeNbcTBa, U anroputMbl TO/IL.

- HCTI0JIb30BAaTh OCHOBHBIE 3HAHUSI KJIIACCUYECKUX Pa3/IesioB MaTeMaTuky, | anroputMbel TOJIIL.
= q)OpMI/IpOBaTL HaBBIKW U PEIIATh TUIIOBBIC 3a/1a4U U pa6OTaTB CcO
CIIELNAJIbHOM JINTEPaTypOil;
- YMETb npuMeHHTb OcHOBHBIE anroputmsl TOII Bo Bcex pasaenax MaTeMaTH4eCKOTO 3HAHUS.
- BIaJIeTh ~ HaBBIKAMU MaT€MaTH4YECKOTO MOJETUPOBAHUS IIPU PELICHUH NPaKTUYECKHUX 3a7ad.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHS 10 AMCHUIIMHE (MOLYJII0),
COOTHECEHHBIX C IJIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00Pa30BaTeJIbHOI MPOrpaMMbl

B coBokynnoctu ¢ npyrumu auctpminHaMu @I'OC BO nuctumnnna «Teopust pyHkuumit
NeMCTBUTENLHOIO IEPEMEHHOI0» HallpaBiieHa Ha (POpMUPOBAHUE CAEAYIOLIUX KOMIICTCHIIHA:

Tabmmma 1. Kommereniwm oOyuaromierocsi, (GOpMHpYeMbIe B pe3ylIbTaTe OCBOCHUS
JCITUTITAHBI (MOTYJIST)

Kon
KOMIICTCHIIH HaumenoBanmue KOMIIETCHIMHU
Hu

Crnoco0eH OCyIIECTBIISTh MIOMCK, KPUTUYECKUH aHaIN3 U CUHTE3 HH(OPMaIUU, TPUMEHSITh

YK-1 CHCTEMHBIH ITOJIXO]1 JUIsl PEIICHHUsI IIOCTABJICHHBIX 3324
CriocobeH ocymiecTBIATh 00ydeHHe yueOHOMY MPEeIMEeTy, BKIIF0Yast MOTHBAIHIO YIeOHO-
MO03HABATENbHOM JIESTENIbHOCTH, HA OCHOBE UCIIOJIb30BaHUsI COBPEMEHHBIX MPEIMETHO-

TK-2 METOJMYECKHX OAXO0JI0B M 00pa30BaTeNbHBIX TEXHOJIOTHH

B pesynprare wu3yuenus gucumiuinHel ««Teopuss (QyHKUMH ~AEWCTBUTEIHHOTO

INEPEMEHHOTO»» CTYACHTHI JOJIXKHBEI:
3HaTh: 1) OCHOBHBIE MOHATHS M MOJNOXeHUs Teopun Jlebera.

2) OCHOBHBIE METOABI JOKa3aTeNIbCTBA,
u anroputmsl TO I

Ymers: 1) HCIOJIb30BaTh OCHOBHBIC 3HAHNA KIIACCUYCCKUX PA3/ICJIOB MATCMATUKHU,

2) mpUMEHSITh OCHOBHEIC METOJIbI TCOpUH HHTErpana Jlebera.
3)cTpouTh  MPUMEPHI MaTeMaTUYECKUX MOjieNielt B Teopun uHTerpaia Jledera.

Baamers: 1) OCHOBHBIMH TOJOXKECHUSAMH Kilaccndeckux pasaenos TO/II.

2) HaBBIKaMH NPUMEHEHHs OCHOBHBIX anroputMoB TO/IIT Bo Bcex pazaenax MaTeMaTHYECKOTO 3HAHMUS.
HABBIKAMU MaTEMAaTUYECKOr0 MOJCIUPOBAHUS [IPY PELICHUU NPAKTUYECKUX 3a1ad.

3.MecTto mucuunMHbl B cTpykrype OII 6akajsaBpuarta




Jincimmmna B1.B.05 «Teopus dynxumit neiictBurenshoro mepemennoro» Bxoaut B MPEIMETHO-

coliepKaTeNbHbIl  Moaynb: (mpoduinb  ¢usmka) yactb, ¢GopMupyeMas —y4aCTHUKaMH
o0Opa3oBaTeNbHBIX  OTHOLIEHWH HampasieHus noArotoBku 44.03.01.  [ledacocuueckoe
oopazosanue, npopumun  «Duszukay u «Marematukay (kBanupukanus — «OaxkanaBp») U

u3ydaercs B 9 cemectpe.

Jucnmmunaa  ««Teopust  QyHKOMH JE€HCTBUTENBFHOTO IIEPEMEHHOTO»» 0OasupyeTcs Ha 3HAHUAX,
NOJNyYEHHBIX B paMKaxX IOKOJBHOTO Kypca MAareMaTHKd WM COOTBETCTBYIOIIMX IHCLMIUIMH —CPEIHEero
po¢heCCUOHATBHOTO 00pa30BaHUsI.

3HaHUs, TOJyYeHHbIE MPU H3YYEHUM JAHHOM JUCHUIUIMHBL, HEOOXOJUMBI B JalbHEHIIEeM MpU
NIPUMEHEHUH OCHOBHBIX asiroputmMoB TO/III Bo Bcex pazfenax MaTreMaTU4eCKOro 3HaHUs JIp.

4. O6beM TUCHMIUIHHBI (MOAYJIS) B 32a4eTHBIX eIHHHIAX ¢ YKAa3aHHEM KOJMYeCTBA aKaJIeMHYeCKUX
YacoB, BbIIEJEHHBIX HAa KOHTAKTHYI0 padoTy oO0y4yaloliuxcsi ¢ npenoaaBaTeseM (M0 BHAAM Y4YeOHBIX
3aHATHIT) M HA CAMOCTOATEJLHYI0 padoTy 00yUyaommuxcst

OOmmast TpyA0eMKOCTh TUCHUILIMHBI ««Teopus (yHKIMHA NEHCTBUTENFHOTO MEPEMEHHOTI0») COCTaBIISIET
72 ygaca. 16 gacoB Jyiek. , 16mp.3. u 40.cam.pad

( 2 3a4eTHBIX SMHMII).

OObeM KOHTAKTHOH paboThl OOydaroIIUXCs C MperojaBareieM M0 AUCHUIUIMHE (10 BHAAM Y4eOHBIX
3aHATHI) M Ha CAMOCTOSTEIBHYIO paboTy 00yJaromuxcsi O4HOM (POpPMBI OTpaskeH B TaOIHIIE

®opma Tpynoemk Buabl yueOHoii padoThl
00yuyeHust 0oCTh
Jlexuun/ | Ipakrumaec | JlaGoparo | IIpomexyro CPC ®opma
8 mom KHe pHBIE YHBIH aTTecTallNU
yucne sausTus/ ¢ | 3AHATHSA KOHTpO./IL
npaxm. mom uucre
Hanpas npaxkm.
Hanpas
Ounas 72 16/10 16/10 40 3a4yeT
9 cem
3aounas 72 4/2 4/2 64 3a4er
9ceMm

5. Conep:xaHue TUCHUIIMHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 0 TeMaM (pa3jesiam) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJIMYECTBA AKAeMUYECKHX YACOB M BUIOB YUeOHBIX 3aHATHI

5.1. Copep:xanue pa3esioB Y4eOHOH TMCHUNIMHBI (MOLYJIs1)

PA3JIEJI 1. DiieMeHTHI TEOPUH MHOKECTB.
[TonsiTne MHOXecTBO. CUeTHbIE M HECUETHBIE MHOXECTBA. OKBHBAJIEHTHOCTH MHOXKECTB. MOIIHOCTD
MHOJKECTBA.
PA3/IEJI 2. MeTpu4eckne IPOCTPAHCTBA.

Ilonarue merpuueckoro mpocrpancTBa. CxoauMocTb. OTKpPBITHIE U 3aMKHYTble MHOXecTBa. IlonHoTta
METPHYECKUX MPOCTPAaHCTB. [IpuHIMN CxkUMarommx oroOpakeHHH. KOMMAKTHOCTH MHOXECTB B METPHYECKUX
MIPOCTPAHCTBAX.

PA3JIEJI 3. JIuHeiinble NpoCcTPaHCTBA.
Jluneiinsie mpoctpanctBa. [lpumepsl. JluneliHas 3aBucHMOCTh. JIwHeHHBIE (YHKIHOHATHI. BEITyKITBIe
MHOXKECTBa ¥ BBITYKJIbIe (DyHKIIMOHAIBI. Teopema Xana—banaxa.

PA3JIEJI 4. HopMupoBaHHBIe IPOCTPAHCTBA.



Hopmuposanssle nmpoctpancTsa. EBknnnosel npoctpancTBa. HepasencTso beccens. Pasenctso Ilapcepains.

3aMKHYTBIE OPTOTOHANBHBIE CHCTEMBI. 110MHbBIe eBKITHIOBEI MpocTpaHcTBa. Tepema Pucca-@umepa.

PA3JIEJI 5. Jluneiinble GQyHKIHOHAIBI U JUHEHHbIE OMEPaTOPHI B HOPMUPOBAHHBIX MPOCTPAHCTBAX.
JluneiiHple (QDyHKIMOHANBI HAa HOPMHPOBAHHBIX IIpocTpaHcTBax. Teopema XaHa-baHaxa B HOPMHPOBAaHHOM

npocrpaHcTie. JINHEelHHbIE OnepaTopHlI.

MOAYJIb II. MEPA, UBMEPUMBIE ®YHKIIUU, UHTEI'PAJIL

PA3/IEJI 6. Mepa njIOCKHX MHOKECTB.
Mepa areMeHTapHBIX MHOKecTB. JleGerosa Mepa IUIOCKMX MHOMKeCTB. AnautuBHOocTh U U ~
AIIUTUBHOCTD MEPBI.
PA3/IEJI 7. U3MepuMBIe MHOKECTBA.
OmnpeneneHne 1 OCHOBHBIE CBOMCTBA M3MEPUMBIX (QYHKIMH. J{efcTBUS Ha/l U3MEPUMBIMU
GbyHKIUAMHU. DKBHBAJICHTHOCTh. CXOIUMOCTh MOUTH BCroay. CxoguMocTts 1o Mepe. Teopema Eroposa.
PA3JEJI 8. UuTerpau Jlebera.
Omnpenenenne naTerpana Jlebera. OcHoBHBIE cBOicTBA MHTerpana Jlebera. [IpenenbHbIA epexon mox
3HaKoM uHTerpana. CpaBHeHne nHTerpana Jlebera ¢ narerpanom Pumana.
5.2. CTpykTypa y4yeOHOI AuCHMIIUHBI (MOXYJIS)

CrpykTypa TUCHUIUIAHEL IO TEMaM OTpakeHa B Tabnuiax 6-9
Tabmuua 6. CtpykTypa yueOHOH AUCHUIUTHHEL (MOJTYJIs) ISl OYHOH (POPMBI 00YUIEHHSI

Buabr yyeOHoOii palGoThl, BKJINYAA
CAMOCTOATEIbHYI0
Tema (pa3neJs) IMCHUNIIMHBI paldoTy CTYAEHTOB, H TPYI0eMKOCTh (B
e yacax)
S
=
=
=z o | & & s
= B lE g | &%
9 cemecTp
PA3JIEJI 1. DnemMeHThI TEOpHH MHOYKECTB. 2 2 6
PA3JIEJI 2. MeTrpudeckue IpOCTpaHCTBA. 2 2 6
PA3JIEJI 3. JIunelinble NpoCTpaHCTBA. 2 2 6
PA3/IEJI 4. HopmupoBaHHbIE TPOCTPAHCTBA. 2 2 6
PA3JIEJI 5. Jlunetinble GyHKIIMOHAIB U INHEHHBIE 2 2 4
OIIepaTopsl B HOPMUPOBAHHBIX MPOCTPAHCTBAX.
PA3JIEJI 6. Mepa ImI0CKUX MHOXKECTB. 2 2 4
PA3JIEJI 7. I3MepuMBble MHOKECTBA. 2 2 4
PA3JIEJI 8. MuTerpan Jlebera. 2 2 4
Tabnuna 7. CTpykTypa y4eOHOW AUCIUILTHHBI (MOJTYJIs) JUIs 3209HON ()OPMBI 00yUEHUS
Buabr yyeOHOii paGoThl, BKJINYAfA
= €CaMOCTOSATEJILHYIO
e padoTy CTyIeHTOB, H TPYA0eMKOCTh
Tema (pa3aen) IUCHUIINHBI = (B yacax)




JIK
3
JIP
KCP
Cam. Paé.

9cemecTp

PA3JIEJI 1. DneMeHThI T€OpUH MHOKECTB.

PA3JIEJI 2. MeTpudeckue mpoCcTpaHCTBA.

PA3JIEJI 3. JIunelinbie mpoCcTpaHCTBA.

PA3JIEJI 4. HopMupoBaHHBIE TPOCTPAHCTBRA.

PA3JIEJI 5. JIuneiinble pyHKIMOHAIBI ¥ IMHEHHBIE

onepaTopbl B HOPMUPOBAHHBIX IMTPOCTPAHCTBAX.

PA3JIEJI 6. Mepa mnockux MHOXKECTB.

PA3/IEJI 7. I3MepuMble MHOXKECTBA.

PA3JEJI 8. Mnterpan JleGera.

Bcero 3a cemecTp 4 4 64

Llenpo MPAaKTUYECKMX W CEMHHAPCKUX 3aHATHH SBISETCS KOHTPOJb YCBOCHHS
CTYZIGHTAMH TEOPETUYECKOr0 MarepHaja I0 IUCIMIUIMHE, a TakXe INPHUBUTHE HABBHIKOB H
YMEHUI NPUMEHEHHS TIOTyYeHHBIX 3HAHUH MPU PEIICHNN SKOHOMHYECKUX 3a71ad.

HpI/IMCHHCMLIe TCXHOJIOTUU IIPU MTPOBCACHUHU MMPAKTUICCKOI'O 3aHATUSA:

- 03HAKOMJICHHE CTYJICHTOB C IIEJIbIO U 3aja4aMH1 3aHSITHUS;

- (ppoHTaNBHBIN OIPOC;

- peuIeHue MPaKTUYECKHX 3a/1a4;

- TECTUPOBAHUE T10 TEME;

- BBIITOJTHEHUE KOHTPOJIBHBIX PadoT;

- MOATOTOBKA U 3aIIKUTa pedepaToB MO OTIEIbHBIM TEMaM;

- IOJJBEJICHNE UTOTOB M OLIEHKA 3HAHHUH CTY/IECHTOB.

TeMbl NpaKTHYECKUX U/WIH CEMUHAPCKUX 3aHATHI

Ne TemaTHKa NpaKTHYeCKUX 3aHATHH (cemMuHapoB) | Tpymo-| Kommnerenuun
Ne ni/m | pa3zaena eMKOCT OK, IIK
AUCIHHUIL b (4ac.
JIMHBbI
1. 1 Tema: Jj1eMeHTbI TEOPHU MHOKECTB. 2 VK-1,
1. MHoxectBa. CYeTHBIC M HECUCTHBIC MHOXKECTBA. I1K-2,

2. DKBUBAJIEHTHOCTH. MOIIHOCTh MHOKECTBA.

2. 2 Tema: Merpuyeckue 2 VK-1,
NMPOCTPAHCTBA. MK-2,
1.0Omnpenenenue u
npumepbl MIT.
2.IlpenenbHbIC TOUKH.
3aMBIKaHHE.

3. CXoauMOCTb.
OTKpBITHIE ¥ 3AMKHYTHIC
4. OnpeneneHue 1
IIPUMEPBI TOIHBIX




Teopema Xana-banaxa.

Tema: JIuneiinbie npocTpancrsa (JIII). 2
1. Onpenenenune u npumepst JIIT.

2. Jluneitnas 3aBucumocts. [lognpocTpancTea

3. Brmmykiasle MHOXECTBA W BBINYKIBIE (DYHKIIMOHAJIBI.

YK-1,
[1K-2

Tema: HopmupoBannbie npocrpanctsa (HII) 2
1. Onpenenenue u mpumeps: HIL.
2. JIuneitHple (pyHKIIOHAIBI U ONIEPATOPEIL.

VK-1,
TK-2

Tema: EBkannossl npocrpancrsa (EII) 2
1. Omnpenenenue u npuMepsl €BKINIOBBIX ITP-B
2. EBKIMI0BO MPOCTPAaHCTBO KaK HOPMHUP-€

3. HepasenctBo beccens. Pasencrso [lapceBans
4. 3aMKHYTBIE OPTOTOHANBEHBIC CHCTEMBI.

5. IlosiHbIE €BKJIMIOBBI IPOCTPAHCTBA

VK-1,
TK-2

Tema: Mepa nJI0CKUX MHOKECTB 2
1.Mepa 3neMeHTapHBIX MHOKECTB.

2. JleberoBa Mepa TIOCKUX MHOYKECTB.

3. AIIUTHBHOCTE ¥ g - ANAJUTHUBHOCTH MEDHIL.

VK-1,
TK-2

Tema: U3mepumbie PyHKIUH 2
1.0mpeneneHne 1 OCHOBHBIE CBOWCTBA M3MEPUMBIX (DYHKITHIA.
2. JleiicTBusI HAll UI3MEPUMBIMH (QYHKIHSIMU.

3. OxBUBaJICHTHOCTH. CXOIMMOCTD MTOYTH BCIOAY.

VK-1,
TK-2

nHTerpaia JleGera.

Tema: Nuterpan Jledera
1. Onpenenenune unterpana Jleoera. 2.OcHOBHbBIC CBOICTBa

3. [IpenenpHBIN TIEPEXO0T IO 3HAKOM UHTETpaa.
4. CpaBHenue nnrerpaia Jlebera c narerpaigom Pumana.

2 VK-1,
TK-2

6. [lepevyennb yueOHO-METOANYECKOT0 O0ecneYeHUs JI CAMOCTOSAITEIbHOM PadoThl
o0yuyarmuxcsi Mo JUCHUILIMHE (MOLYJIIO)

Tabauma 6.

Conep;xaHI/Ie CaMOCTOSITEILHOMN pa6OTLI 1o pasjacijiaM 1 TeMaM OUCHUILINHBI

Tembl (BOIPOCHI) IMCHHUIIIHHBI

Conepixanne caMOCTOSTETbHONH PadOTHI

IToAroTOBUTH TEOP-10 YACTH MO TEME:
«MerTp-€e npocTpaHcTBay

npopaboTka Yy4eOHOTO MaTepuana, TOATOTOBKA U
3amuTa pedepaToB, paboTa ¢ TECTAMHU U 3aTaHUSIMHU.

Pemienu npopaboTKka ydeOHOro Marepuana, pelieHHe 3anad,
flga,ua‘l KOHTPOJIbHBbIE ~ pabOThI, IMOArOTOBKA ¥  3alIUTa
TeMAM: pedepara, pabora ¢ TecTaMH M  3aJAHUAMH,
«MeTpHYecKHe POCTPAHCTBAY. KOHCHEKTHPOBAHUE OT/ICJIEHBIX BOITPOCOB.

HOZ[FOTOBI/ITL TCOPECTUYCCKYIO 4aCTh 110

TeMe: «IlomHbie METPUUCCKUEC

MIPOCTPAHCTBA»

Pemenne 3amay mno Teme: «JluHelimble | popaboTKa  yyeOHOro  MaTepuasia,  IOATOTOBKA
NPOCTPAHCTBAY

[MoAroTOBUTH TEOPETHYECKYIO YaCTh MO
teme: «Hopmup-e npoctpancTBa»

pedepatoB M JOKJIANOB K YYacTHUIO B TEMAaTUYECKUX
TMCKYCCUSX, pad0oTa C TeCTaMU | 3a/IaHUSIMHU.

Pemenue 3anau no reme:
«HopmupoBaHHbBIE IPOCTPAHCTBA)
IloAroToBUTE TEOPETUUECKYIO YACTh 110
teMe: «EBKJL. mp.»

nmpopaboTka  y4eOHOro  Marepuayia,  oOpaboTka
AQHATMTUYECKUX JaHHBIX, PEIICHUE 3a7a49, KOHTPOJILHBIC
pabotbl, paboTa ¢ TeCcTaMH W 3aJIaHUSIMH,
KOHCIICKTUPOBAHHUE OTJIEIBHBIX BOIIPOCOB.

Pemenne 3anau no reme: EBKIANI0BBI

popaboTKa y4eOHOTO MaTepHayia, pa3dop TECTOB IO
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npocrpancrsa [logrorosurs
TEOPETHUYECKYIO YacTh Mo Teme «JIuHeliHbie
(hYHKIIMOHATIBL M OTIEPATOPBD)

HaHHOfI TEME, PCEIICHUE 3aJad4, KOHCICKTUPOBAHHC
OTACIIbHBIX BOIIPOCOB.

IloaroroButh
TEOPETUYECKYI0 YacTh IO TEME:
«M3mepumblie QyHKIUN»

popaboTKa y4eOHOTO MaTepuaiia, 00paboTKa
AQHATUTUYCCKUX JaHHBIX, PEIICHUE 3a7a49, KOHTPOJIbHBIC
paboThl, paboTa ¢ TECTaMHU U 3aIaHUSIMH,

KOHCIICKTUPOBAHHUEC OTACIIBHBIX BOITPOCOB.

npopaboTka yueOHOro maTepuana, 0opadboTka
AHATMTUYECKHX JIaHHBIX, PEIICHNE 33124, KOHTPOJIbHBIE
paboThl, paboTa ¢ TeCTaMU M 33JaHUSIMHU,
KOHCIIEKTHPOBAHHE OT/IEJIbHBIX BOIIPOCOB.

IToAroTOBUTH TEOPETUYECKYIO YACTh 10
teme: «AHTerpan Jlederay»

HoBTOpHTE BECh MPOHICHHBIH MaTepHall npopaboTka y4eOHOTro MaTepuana, oopadoTka

AHAIIMTHUYCCKUX NJAaHHBIX, PCIICHUE 3a/la4, KOHTPOJIbHBIC
pa6OTLI, pa60Ta C TCCTaMU U 3aJaHUAMU,
KOHCIICKTUPOBAHHUEC OTACIIBbHBIX BOITPOCOB.

CamocrosTenpHas paboTa 00yJarOIIMXCSl OCYIIECTBIACTCS METOAAMU CaMOOOYYEHHUS W CaMOKOHTPOJIS B
JIBYX HalpaBJICHUIX:

- Ui 3aKpeIUICHHs W YIIyOJeHUs 3HaHWH M HaBBIKOB, MOJYYEHHBIX HA JICKIMOHHBIX M HPAKTHYECKUX
3aHATUSX;

- UISL CAMOCTOSITEIIFHOTO U3YUCHHUS OTACNIBHBIX TEM M BOIIPOCOB JUCIUILIMHBI.

CamocTtosaTenpHas paboTa OCyIIECTBISETCS B BUJIE:

- KOHCIIEKTUPOBAHUS y4eOHO, HaAyYHOI U MEePUOJHMYECKON INTEepaTyphl;

- IpopaboTKH yueOHOTo MaTepuaia (110 KOHCIIEKTaM JIeKIINK yueOHOW U HaydHOH JINTepaTyphl);

- TOATOTOBKM COOOLIEHMH M MJOKJIAJ0B K CEMHHapaM M IPAKTHYECKHM 3aHATHAM, K YYacTHIO B
TEMAaTHYECKHUX JIUCKYCCHUSX, paboTe HAyIHOTO KPYXKKa U KOH(PEPEHIHX;

- paboOTBl C HOPMAaTHBHBIMH IOKYMEHTAMH M 3aKOHOJATEIbHOW 0a30i, C NMEpBHYHBIMH TOKYMEHTAMH U
OTYETHOCTBIO NIPEIIPHSTHIA;

- moucka M o0030pa Hay4HBIX NYyOJMKALUA M BIICKTPOHHBIX HMCTOYHHUKOB HH(OpMALWH, MOATOTOBKH
3aKJIFOUEeHUs 110 0030py MH(MOPMAIIH;

- BBIMTOJIHCHHS JTA0OPATOPHBIX, KOHTPOJBHBIX PabOT, TBOPUECKUX (MIPOCKTHBIX) 3aJaHHid, KYPCOBBIX padbOT
(mpoekToB);

- peluIeHusl MPaKTHYECKNX U CUTYallMOHHBIX 3a/a4;

- COCTaBJICHUS aHAITMTUYECKHUX TabinI, rpadgudeckoro ohopMIICHUS MaTepraa;

- HanMcaHus pedepaToB, TOKIAI0B;

- paboTHI ¢ TECTAMH U KOHTPOJIEHBIMH BOITPOCAMH JJIsi CAMOIIPOBEPKH;

- aHaIM3a OTYETHOW WMH(OPMAIMM OpraHM3alMi Pa3IUYHBIX OPraHM3ALMOHHO-NIPABOBHIX ()OPM M BUIOB
JIeSITENIbHOCTH;

- MOJICTIMPOBAHNUS M aHAIN3a KOHKPETHBIX MPOOJIEMHBIX CUTYaIH;

- HaIlMCAHUs BEIBOJIOB U MPEVIOKECHUH HAa OCHOBE MPOBEICHHOTO aHAIN3A.

Pe3ynbTaThl CaMOCTOATEIBHON PabOTHI KOHTPOIUPYIOTCS M YUYUTHIBAIOTCS IIPH TEKYIIEM H IIPOMEXYTOUHOM
KOHTpOJIE yCIIeBAEMOCTH oOydaromerocs. [Ipu 3ToM npoBoAsATCS TECTHPOBAHUE, HKCIIPECC-ONPOC U (PPOHTAIBHBINA
OINPOC Ha CEMUHAPCKUX M TMPAKTUYECKUX 3aHATUAX, 3aCIyIIMBAHUE JOKIAI0B M COOOMIEHHUI MO JOMOIHUTEIEHOMY
Marepualry K JIKIUSM, ITPOBEpKa JOMALIHUX KOHTPOJIbHBIX paboT U T.1.

[MpuBectn smTeparypy Uil y4eOHO-METOAMYECKOro OOECICUeHMs] JUIi  CaMOCTOSITENIbHOM paboThI
00y4aromuXxcst Mo AUCHUTIIIHHE.

7. ®OHJ OLIEHOYHBIX CPEACTB
AJISl TIPOBeeHHs MPOMEKYTOYHOH ATTeCTAlUuM 00y4aroIuXCs
10 JUCUMIIIMHE (MOIYJII0)

7.1. llepeyeHb KOMIETEHIUI ¢ YKa3aHWeM ITanoB ux GopMHUpPOBaHus B Ipolecce
O0CBOEHUSI 00Pa30BaTEJIbHOI MPOrPaMMbI

Orarbl
hopmMupoBaHHs

Komnerenuus [Ipouenypa

OLICHHWBaHUA

YK-1 CnocobeH ocyLLeCTBMASATb MOWUCK, 3HATB: OCYIIECTRIIATH MTOUCK,

YcTHbIii onpoc,




KPUTUYECKWNIA aHanm3 n CUHTEe3
WHopmMaLnn, NPUMEHATL CUCTEMHBbIV
noaxoA Ans pelleHnst NocTaBneHHbIX
3apad

KPUTHUYECKUI aHaJN3 U CHHTE3
nHpOpMaLUN

YMmeThb: pemate MaTeMaTHYCCKHE
3aa4H.

Baagers: npUMEHATh CUCTEMHbBIN
MOAXOJ JJIsl PELIEHUS] TOCTABICHHBIX
3a7a4

TECTHpPOBAHUE,
KOHTpOJIbHAs paboTa.

K-2

CriocobeH ocymecTBIATh 00yUeHIe
yueOHOMY IpeIMETY, BKJIIOYasi MOTHBALIHIO
yueOHO-TI03HaBATEIBHON AESTEIBHOCTH, Ha
OCHOBE HCIIOJIb30BaHUS COBPEMEHHBIX
MpeJMETHO-METOJMYECKUX OAXO0I0B U
00pa3oBaTeIbHBIX TEXHOJIOTHI

3HaeT: KCHOIB30BaTh 0a30BBIE HAYYHO-
TEOPETUYESCKUE 3HAHMS M NPAKTHYECKHE
YMEHH 110 TIPEAMETY

YmMmeeT: pemaTh MaTeMaTHIECKHE
3a/1a49u.

Buaageer: ucnosnp30BaHusl COBPEMEHHBIX
MIPEAMETHO-METOJMYECKNX OAXO00B.

YcTHBIM ompoc,
TECTUPOBAHHE,
KOHTpOJIbHAs paboTa.

7.2. Onucanne nokasarejed 1 KpUTepHeB OLICHNBAHUS KOMIIETEHIMII HA Pa3IHYHbIX
Tanax ux (OpMUPOBaHMS, ONTMCAHKE IIKAJ OLCHUBAHUS
YK-1 CnocoGeH ocyniecTBJIsITh NOMCK, KPUTHYECKHIT aHAJIM3 H CHHTe3 HHGopManuu,
NPUMEHSATh CHCTEMHBIH MOX0/ 1JIsl pellleHUs MOCTABJIEHHBIX 3a1a4

IMoka3zatenn (uto OueHovHasi mKaJjaa

o0y4aommiics  JOJKeH | Y/0BJETBOPUTEIbHO Xopowo OtanyHo
NMPOJAEMOHCTPHPOBATE)

3HATB: OCYILIECTBIIATH 3HaeT OCHOBHOI MaTepuall, 3HaeT y4eOHbIH MaTepuan. Ymeer | 3HaeT IIybOKO ¥ NPOYHO

TOMCK, KPUTHYECKHIT HO JOITyCKaeT HETOUYHOCTH, IPaBUIIBHO IIPUMEHUTD TEOPHIO IPY | y4eOHBI MaTepHan, CBOOOIHO
IIpu pemeHny IpuIMeEpoB, BBITIOJTHCHUH IPaKTHYECKHX | OTBEYAeT Ha BOIPOCHI, CBOOOIHO
aHaIN3 ¥ CUHTE3 3a7a4 JIOMyCKaeT OLIMOKHU. 3a7laHUi, BlaJeeT HEOOXOAMMBIMU | pEIIaeT 3aJaqyu, HE 3aTpyAHsSeTCs
I/IHCI)OpMaLII/II/I MprueMaMu BBITIOJIHEHUST | C OTBETOM NIpU BUJAOM3MEHEHUU
VYMerb: pelarhb MIPaKTHYECKHX 3aaHUiH, HO | 3aJaHUH, MIPaBUIILHO
NPaKTHYECKHUE 3a/a4H. 3aTPyAHACTCS  ©  NPHMEHEHHEM 000CHOBBIBAET MIPUHATOE
3HAHHM, CBA3AaHHBIX C HOBBIMH | peIICHHE, BlajieeT
Baangers: npumeHsTh HECTaHJIaPTHBIMU 3ajlayaMy. | Pa3HOCTOPOHHMMH HAaBBIKAMH H
CHUCTEMHBIN noaxon 4jis MOKa3bIBAa€T  JOJDKHBIM  ypPOBEHb | NpUEeMaMu BBITNTOJITHEHUS
PpELIEHHsT TOCTABIEHHBIX c(OPMUPOBAHHOCTH KOMIIETEHIUH. MIPAKTUYECKUX 3a/1aHuiH,
TIOKa3bIBaeT JOJDKHBIN OBCHb
3amay A P
c(hOpMUPOBAHHOCTH
KOMIICTEHILIUH.
Cnoco0eH ocymiecTBJSITH 00ydeHHMe Y4eOHOMY MpeAMeTy, BKJIYAs MOTUBALMIO Y4yeOHO-
NO3HABATEJILHOM AeATEJIbHOCTH, Ha OCHOBEC HCIO0Jb30BaHHSA COBPEMECHHBIX npeIMeTHO-
METOANYECCKUX MMOJAX0/10B " 06pa30BaTeJ’leb[X TEXHOJIOTH I
IMoxka3aTesn (uto OueHoYHAs IKAJIA
olyvarouuiics JMOJUKEH | Y10BJI€TBOPUTEILHO Xopomwo OtanyHo

MPOIEMOHCTPUPOBATH)

MPAKTUYCCKUE YMCHUSI IO
peaMeTy

Ywmeer: pemath
MaTeMaTHIECKUe 3a/1a9H.
Baaneer:
HCIIOJIb30BAHUS
COBPEMEHHBIX ITPEIMETHO-
METOMYECKUX OXO/IOB.

3HaeT: MCIoIL30BaTh 3HaeT OCHOBHOMU 3Haer y4eOHBIH  MaTepHal.
0a30BLIE Hay4HO- Mmarepuall, HO JOIIyCKaeT YmMmeer INpaBUJIIbHO NPUMEHUTH
TEOPETHUYECKUE 3HAHUS U HeTo4HOCTH, [Ipn TCOPHIO  IM  BBINONHEHHH

BBITTOJTHEHNUH HPaKTUUECKUX 3a/1aHuH,

MPAKTHYECKUX 3aJaHUN BJIaZICET HE00X0IMMBIMU
JIOITyCKaeT OIIHNOKH. IIpUEMaMHU BBITIOJTHCHUSA

MPaKTUYECKUX  3aJaHUH, HO
3aTPYAHSETCS C TPUMEHEHHEM
3HAHUH, CBS3aHHBIX C HOBBIMU
HECTAaHJApTHBIMU  3a/la4aMH.
MOKa3bIBA€T JOJDKHBIH YPOBEHB
c(hOpMHUPOBAHHOCTH
KOMIIETEHLIUH.

3HaeT TIyOOKO H IPOYHO
yueOHBIN MaTepHa,
cBOOOZHO  OTBEYAaeT  Ha
BOIPOCHI, CBOOOAHO pEIIaeT
3a7au, HE 3aTPYyAHACTCS C
OTBETOM IIPH BHAOW3MEHEHUH

3aJlaHui, MPaBUJILHO
00OCHOBEIBAET MIPUHATOE
periexue, BIIafieeT

Pa3sHOCTOPOHHMMHU HAaBBIKAMH
U [OpUEeMaMU  BBIIOJIHEHUS
NPaKTHYECKUX 3aJ1aHuH,
MOKAa3bIBaCT TTOTKHBII
YpOBEHb Cc(HOPMHPOBAHHOCTH
KOMIIETCHIMH.
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7.3. TunoBble KOHTPOJIbHbIE 32/1aHUS WU MHbIe MaTepuajbl, He00X0AUMbIe [JIsl OLIEHKH
3HAHM, YyMeHHH, HABBIKOB M (MJIH) ONBITA [eSITEJHLHOCTH, XAPAKTEPU3YIOIIUX 3TaNbI
(¢GopMupoBanus KOMIETEeHIIUI B IIpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

Ilpumepnvle sapuanmosl KOHMPONALHLIX PAdOM

SAJAHUSA MTPOMEXYTOYHOI'O KOHTPOJISA 11O MOJAYJIIO Ne 1.
Bapuant Ne 1.
1. Omnpeneneane METPUUECKOTO MpocTpaHcTBa. [loka3aTh, 4TO MHOXKECTBO YNOPSAOYCHHBIX Tpymm u3 /1

Z(yk - )C,‘)2 obpazyer

k=l

JEUCTBUTENILHBIX YHCET X :(xl,xz,...,x”) C pacCTosITHHEM ,()(x,y) =

METPUYECKOe IIPOCTPAHCTBO.
2. Jloxasats, uto C[a,b] - nopmuposannoe nmpoctpancTso

BapmanT Ne 2

1. JoxasaTs, 4To MHOKECTBO BceX HenpephBHBIX Ha | <. &1 pynkimit o6pasyer MeTpHuecKkoe IPOCTPAHCTBO,
€CJIU TI0J] PACCTOSIHUEM MEKIY IBYMs diieMeHTaMd / ¥ & 3TOro MHOXECTBA ONPEAEIHT

p(f.g) =max | f(x)- g(x)]|

a<x<h

2. Tlokasate, uto mpoctpancto L., [a,b], cocrosmee w3 mempepsBHBIX Ha [&,b] neiicTBuTenBHBIX

b
GyHKIMHA, €O  CKaISPHBIM  NPOU3BEACHHEM ( f g ) = ff ()C) g (x)dx SIBJIICTCSL  €BKJIMJOBBIM
a

MMPOCTPAHCTBOM.

Bapuant Ne 3
1. Tlokasats, urto /1 = mepHOe apu(MeTHUECKOE NPOCTPAHCTBO R, dIEMEHTaMH KOTOPOTO CIIyKaT

CHCTEMBI )IeﬁCTBHTGHLHBIX quceial X :(Xl 5 x2 seees x” ) , C OOBIYHBIMH ornepanusMu CJIOKCHUA U

n
YMHOXEHHUS U CKAJIISIPHBIM IIPOU3BEIECHUEM (x ,y) — Z X,V eCTb €BKIIMJIOBO MPOCTPAHCTBO.
i=l

2. Tlokazath, uTO eciu B JelcTBHTENBHOM Fl = MepHOM mTpocTpancTBe R’ ¢ dileMeHTaMu

, TO 9TO OIPOCTPAHCTBO 6yH€T HOPMHPOBaHHbBIM

n
X =(x,,X,,...,x,) monoxuts || X ||, :Z‘xk
=

Bapuant Ne 4

4
1. Joxasats, uro €', - MeTpHueckoe mpOCTPaHCTRO.

2. Paznoxuts Gynkumo ¥ =x" B psx Oypse B MHTEpBasIE (-m,m).
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Bapuant Ne 5

1. HOKa?;aTI), YTO MHOXKCCTBO YHOPAAOUYCHHLIX I'PYIIT U3 n ﬂeﬁCTBHTeHLHLIX quceia X :(xl 5 xz seees X” )

n
2
Z (J//\» - X, )" o6pasyeT MeTpHUECKOE IPOCTPAHCTERO.
k=l

c paccrosmnem O(X,)) =

2. Tlokazate, 4YTO ecaum B JAcHCTBHTEIbHOM F1 = MEpHOM mpocTpaHcTBe [JR” ¢  3jJeMeHTaMu
n
— _ 2
X —(xl s X5 aeees X ) MOJIOKHUTh || X ||— Z X, » TO 3TO IPOCTPAHCTBO OyZieT HOPMHUPOBAHHBIM.
k=l
Bapuant Ne 6

1. Jokaszats, uto C|a,b] - merpuueckoe nmpoctpaHcTBo.
2. JlokasaTh, uTo R - HOPMHpPOBAHHOE TIPOCTPAHCTBO

Bapuant Ne 7

1. SBnsiercs m MHOXKECTBO JiCTBUTENBHBIX YHCE METPUUYECKHUM MPOCTPAHCTBOM, €CJIH PACCTOSHUE MEXKIY
3JIEMEHTAMHI 3TOT0 MHOYXeCTBa onpexemnth (X, V) Fx - y|.

2. Tlokasate, 4to ecnmu B geiictButensHom /1 = mepHom npoctpanctBe R ¢ snemeHTamu

X =(X,,X,,...,X,)  TOIOXKHTH H X Hac —max ‘ X
1<k <n

, TO 3TO MOPOCTPAHCTBO  Oyaer

HOPMHPOBAHHBIM.

BapmanT Ne 8

1. Tloka3aTh, 4TO MHOXKECTBO YIOPSIOYCHHBIX rpymnm u3 #l NelcTBUTENbHBIX Ynucen X :()C 19%5 ,...,x”)

C PacCTOSIHUEM p(xﬁy) :maX ‘ y/( ) xk

1<k <n

obpa3syer METPHIECKOe MPOCTPAHCTBO

2. Pasnoxurs Gyskmmo V =X B pan ®ypee B nareppane (0, 277) .

Bapuant Ne 9

1. Tlokasat, 4YTO B NpPOCTPaHCTBE L,[-7,7] HETpephIBHBIX ~ Ha |~ 7Z,7C]  dyHkumit
TpUTOHOMeTpHHecKas cuctema vs, COS nt, sinnf (n =1,2,...) o6pasyer oproronansuyio cuctemy.
2. EBKJINA0OBO MPOCTPAHCTBO Kak HOPMUPOBAHHOE.

BapmanT Ne 10
1. JluneiiHas HE3aBUCUMOCTb OPTOrOHAIBHON CUCTEMBI.

2. HopmupoBaHHOE IPOCTPAHCTBO KaK METPUUECKOE.
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3AJJAHUS TPOMEXKYTOYHOI'O KOHTPOJISA IO MOJAYJIIO Ne 2.

Bapuant Ne 1.

1. I[OKaSaTB, 9TO CyMMa KOHCYHOI'O YUCJjila UBMEPUMbBIX MHOXKECTB U3MEPUMaA.

2. Jloka3zaThb, 4TO €CJIM Ha U3MEPUMOM MHOecTBe E 3amana uzmepumast q)yHKLu/I;{ f (x) u ¢ =const , TO

Jef ()dx =c [ (x)dx

Bapuant Ne 2.

1. I[OKa?)aTL, YTO NEPECCUCHNUEC KOHCYHOTI'O YMCJia U3SMCPUMBIX MHOKECTB U3MEpHUMaA.

2. Jloka3aTb, 4TO €CJIM Ha U3MEPUMOM MHOXecTBe E 3amanpl m3amMepumbie QyHKIMH f(x)u g(x),10

[0+ 2(x)

dx = ~[?f'(x)ab( + Ig(x)dx,

Bapuant Ne 3.
1. Jloxasats, uro ecmu ¢ynkmma Jf (X) wusMepuma Ha MHOKeCTBe E, To H3MepuMBI  (yHKIHH
cf (x), f(x)+c, c =const,
2. JlokasaTh, YTO €CM Ha H3MEPUMOM MHOKecTBe E  M3MepuMas (YHKIHS YIOBJIETBOPSIET YCIOBHIO
a =f(x)=b 10
amk < If(x)dx =bmkE
E

Bapuant Ne 4.
1. Jlokasats, uto ecmu ¢ynkmum [ (X) u £(X) m3mepumbl Ha MHOXecTBe E, TO M3MepHMBI (DYHKIHH
J(x)+g(x), f(x) -g(x).
2. Jloka3aTh, Y4TO €CIM Ha M3MEPHMOM MHOXecTBe E m3Mepumas GyHKIMS YIOBIETBOPSAET HEPABEHCTBY
J(x) =g(x), 10
ff(x)dx =< fg(x)dx_
E F

Bapuant Ne 5.

1. Hoxasars, uro ecan ¢byHKIIN S(x) u g(x) U3MEpUMBl Ha MHOXecTBe E, To m3MepuMbl (QyHKITHH
S0, () g(x).

2. IIOKa?)aTI), YTO Pa3HOCTb U CUMMETPUUYCCKAA pa3HOCTb ABYX U3MEPUMBIX MHOXECTB U3MEPUMBIL.
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Ilpumepnuvie mecmoswvie 3a0anusn 0asa mexKyue2o KOHmpous no oucyuniune « Teopuu
dynuKkyuu oeiicmeumenbHo2o nepemennozon.

MOJIYJIb 1. Merpuieckue, JHHeiiHbIe, HOPMUPOBAHHBIE H €BKJIM/I0BbI IPOCTPAHCTBA.

Bapuanr 1.

1.

MHoxecTBO /N HaTypaJbHBIX YUCEI SBISIETCS:
1) KOHEYHBIM;

2) CYECTHBIM;

3) mycThIM;

4) HEeCUETHBIM.

Kakas u3 cregyrommx QyHKIHIA 3ajaeT METPUKY Ha JR :
) p(x,y) =x- y;

2) p(x,y) =y - x;

3) o(x.3) =|x- ¥|;

4) p(x,y) =sin(x- »)  x.yER

Touka X € X (_X - MeTpuuecKkoe NpOCTPaHCTBO) HA3BIBAETCS TOUKOM IIPUKOCHOBEHHS MHOYKECTBA
M < X, ecnu moGasi ee OKPECTHOCTD COIEPIKUT:

1) omHy TOUKY U3 M;

2) XOTs1 OBI OJTHY TOUKY U3 M;

3) HU OHOM TOYKH K3 M;

4) KOHEYHOE YHCIIO TOYCK U3 M.

B npoctpanctee C[a,bH] uenpepwisubix ¢yukuuit / = f(X) na orpeske [, H] nopma
onpeensercs popMyIIoii:

D |71 = reol;

) |f +g| =0+ 2@ l;

5 171 =max | /()

a<x<h

o [/]=minl /()]

a<x<h

>

Kaxoe u3 ciefyromux YiCI0BbIX MHOXKECTB SIBIA€TCS JIMHEHHBIM IPOCTPAHCTBOM:
1) N - MHOXeCTBO HAaTYpPAJIbHBIX YHCEI;
2) / - MHOXECTBO IEJBIX YHCET;
3) © - MHOKECTBO PAlMOHAIBHBIX YHCEIT;
4) R - MHOXeCTBO JeHCTBUTENbHBIX YHUCEI;

B 71 = mepHoM apudMeTHIeCKOM IPOCTPAHCTBE R ", SJIEMEHTaMH KOTOPOTO CIIYXKAaT CUCTEMBI

IEUCTBUTENILHBIX YHUCENT X :(X 19 X5 50000 X, ) , CKUIIPHOC IIPOM3BECACHNEC ONIPCACIIACTCS PAaBCHCTBOM:

x,yeER”

D (xp) =X (x, +3,); 3) () =) (x, +v,)
i=1 i=

2) (x,y) :in Vi
i=l

Bapmnanr 2.
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1. Mmuoxecto 2 palMOHAIBHBIX YHCEN SABJIAETCA:
1) KOHEYHBIM;
2) CUCTHBIM;
3) mycThIM;
4) HECUCTHBIM.

2. Kakas u3 cienyronmx (GyHKIUH 3a1aeT METPUKY Ha
[ — — n J—
R" ={(a,,a,,...,a,)|a, €R, i =1,...,n}, x,yE R", x =(X,X,,....X,),

V=V Vasn V)

3) o, ) =X (x, +¥,)°
i=

4 p(x,y) =

3. Touka X € X (X - MeTpHuecKoe HPOCTPAHCTBO) HA3BIBACTCA NPeOebHOl MOYKOU — MHOMKECTBA
M < X, ecnu nr06ast ee OKPECTHOCTD CONEPIKHUT:
1) ogHy TOUKyY U3 M;
2) KOHEYHOE YHCII0 TOUeK U3 M;
3) HU OHOM TOUKH U3 M;
4) 6ECKOHEYHOE YHCIIO TOYEK U3 M.

4. Bupocrpauctee R" ={(a,,a,,...,a,)|a, €ER, i =l,...n}, xe R", x =(x,,X5,...,X,),

HOpMa onpeznensercs: GopMyIIoit:

| x[=2x,
i=

5. Kaxoe u3 cnenyromux 9iCIOBBIX MHOXKECTB SBJISETCS JIMHEHHBIM ITPOCTPAHCTBOM:
1) N - MHOXECTBO HaTypajbHbIX YHCET;
2) / - MHOXECTBO IEJBIX YHCET;
3) © - MHOXECTBO PallMOHAIBLHBIX YUCEI;
4) C - MHOXeCTBO KOMIUIEKCHBIX YHCEI;

6. B smmeiiHoM npoctpaHcTBe /., DIEMEHTaMH KOTOPOIO CIIyXaT BCEBO3MOJKHBIC MOCIEIOBATENBHOCTH

JEHCTBUTENBHBIX UHCET X — (X5 X5 5eees X, 5-22) , YAOBJIETBOPSIONINX YCIOBHIO
w
2
S <o
i=l

CKaAJIAPHOC IMPOU3BECACHUEC OIIPCACIACTCA PAaBEHCTBOM: X, V S [2

D () =3 (6 +2); 3) (5,0) =3 (5, + 3"

2) (x,¥) IZ X,V 4) (x,y) =

Bapuanrt 3.

1. MmuoxectBo R neliCTBUTENBHBIX YUCEN SIBISIETCS:
1) KOHEYHBIM;
2) CUETHBIM;
3) mycThIM;
4) HECYETHBIM
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MHOX>XCCTBOM.

2. Kaxkas m3 cnenyrommx GyHKINH 3a1a€T METPUKY Ha
P h— i —_
R" ={(a,,a,,...,a,)|a, €R,i =1,...,n}, x,yE R", Xx =(X,X,,....,X,),

Y =Yooy, )
1) p(x:y) :Z(x[+yz)2; 3) ,O(X,y) :Z(X['Fy[)
i=l =l

2) p(x,y) =X (x +)": 4 px,y)=X1x-yl.
i=l i=l

3. Touka X € X (X - MeTpu4ecKOoe MNPOCTPAHCTBO) HA3BIBAETCS NPeOeivHOl MOUKOl — MHOXKECTBA
M < X , eciu mobast ee OKPEeCTHOCTD COICPIKHT:
1) omHy TOUKY U3 M;
2) KOHEYHOE YHCII0 TOUeK 13 M;
3) HU oJHOM TOUKH U3 M;
4) OECKOHCYHOE YHMCIIO TOUCK U3 M.

4. Bmnpoctpanctee R" ={(a,,a,,...,a,)|a, ER,i =1,...n}, xe& R", x =(X,X,,....X,),

>Un

HOpMa ompeessieTcs: PopMyIoit:

nllxl=3x ; 3 xl= Y x
i= i=l

2) [l x 1=,/ X x5 4yl x[=)]x, |
i=l i=l

5. Kakoe u3 cienyronmx 4ucaoBbIX MHOXKECTB HE SIBJISIETCS JIMHEHMHBIM POCTPAHCTBOM:
2) © - MHOXECTBO PAllMOHAILHBIX YHCET;
3) R - MHOXECTBO NEHCTBUTEIBHBIX YUCEI,
4) C - MHOXeCTBO KOMIUIEKCHBIX YHCEI,

6. B mumeitnom mpoctpanctee L[, b], cocrosmem u3 mempepmBEBIX Ha [a,DH] neficTBuTenBHBIX

oynxmuii [ =f(x), g =g(x), ckanapHoe IpoU3BeICHUE
b

OTIPEIETISAETCS PABEHCTBOM ( f g ) = ff (x) g (x)dx

D (/.8) = [ ()g(x)dx: 5 (f22) = [(F(0)- gl

2) (f,2) = [[f () + g(x))dx; 4 (f>8) =J ]Tf(x)- g(x) dx .

MOJYJIb 2. Mepa, n3mepumsie GyHKIuH, HHTerpaJ Jledera.
Bapuanr 1.

1. Mepoii unteppana (&, H) HasbiBaercs, YUCHO:
1) m(a,b) =b- a;
2) m(a,b) =b+a;
3) m(a,b) =a-b.

2. ®OyHkuus f(x), 3amannHas Ha MHOXKecTBe E, Ha3bIBaeTcs UMEpPUMOU, €CIU:
1) aro mHOXecTBO E m3meprmo;
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2) npu mobom A uzmepumo muoxkectBo E(f >a) ={x€E| f(x)>a};

3) mHOxecTBO E m3mepumo u pu moGom ¢ m3Meprmo MHOKECTBO E(f>a)={xeE|[f(x)>a},

3. Ecm M3MEpUMbIC OTpaHHUEHHBIC QYHKITUU S () ug(x) , 3aJIaHHbIE Ha MHOXKeCTBE E, SKBUBaJIGHTHBI,
TO

1y J/Godx < fg(x)dx;
2) [/ (x> [g(x)dx;
3) J/ (0dx = [g(x)dx;

Bapmnanr 2.

1. Buemmneii mepoit m* F orpanuuennoro MHoxecTsa E HasbiBaeTcs:
1) TOuYHas HWKHSS TPAaHHULA BCEBO3MOXKHBIX MEP BCEBO3MOJXKHBIX OTKPBITBIX OIPAaHUYEHHBIX MHOKECTB,
coaeprkamuxcsi B E;
2) TouYHas HWXKHAS TPAHHULA BCEBO3MOXKHBIX MEP BCEBO3MOXKHBIX OTKPBITBIX OTPaHHYCHHBIX MHOXKECTB,
coJiepxKalux MHOXeCTBO E;
3) TouHas BEpXHsS IPaHHIA BCEBO3MOXHBIX MEP BCEBO3MOMKHBIX OTKPBITHIX OTPaHHMUYCHHBIX MHOMKECTB,
conepxaiuxcs B E.

2. Jse oymkumu f(x) u g(X), 3ajmaHHble Ha OJHOM M TOM >K€ MHOXecTBe E Has3bIBaloTCs
SKBUBAJIEHTHBIMH, €CIIH:
1) mE(f >g)=0;
2) mE(f <g)=0;
3) mE(f #g)=0.

3. B ompenencunu unterpaina Jlebera toukn X TpynmupyrOTCs:
1) mno npusHaky 6:1u3octy ux Ha ocd OX ;
2) 1O MpU3HAKY JIOCTaTOYHOM OJIM30CTH COOTBETCTBYIOIINX 3HAYCHUH (DYHKINH;
3) TpOW3BOIBHBIM 0Opa3oM.

TecTbl HMTOrOBOr0 KOHTPOJIS

Bapuanr 1.

1. MuoxectBo JR NEHCTBUTENBHBIX YHCEN SABJISETCA:
1) KOHEYHBIM;
2) CYECTHBIM;
3) mycThIM;
4) HEeCUeTHBIM
MHO>KECTBOM.

2. Kaxkas m3 cnenyrommx GyHKINH 3a1a€T METPUKY Ha
P h— i —_
R" ={(a,,a,,...,a,)|a, €R,i =1,...,n}, x,yE R", Xx =(X,X,,....,X,),

y:(yl’yz""’yn):

D o) =8 (x4 )7 3 p(xy) =X (x, + )

i= =

4 p(x,y) =Z\xf -y .

|
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7.

Touka x € X (X - MeTpuueckoe HPOCTPAHCTBO) HA3LIBACTCH 71pedensHOll MOuKol  MHOXKECTBA

M < X, ecnu nrobast ee OKPECTHOCTD COICPIKHUT:
1) omHy TOUKY U3 M;

2) KOHEYHOE YUCIIO TOYeK U3 M;

3) HU OHOM TOYKH U3 M

4) 6eCKOHEYHOE YHUCIIO TOYEK 13 M.

B npoctpanctee R" ={(a,,a,,...,a,)|a, ER,i =l,...n}, xe R", x =(X,X5,....,X,),

HOpMa OmpeeisieTcs: POPMYIIOi:

Dl xl=3x ; Hxl=]X %
i=l

NEIENDIEE sl xl=1x |
i=l i=l

Kakoe u3 cinemyromux 9uCcIOBEIX MHOKECTB HE SIBIISICTCS JIMHEIHBIM IIPOCTPAHCTBOM:
1) © - MHOXECTBO palMOHAILHBIX YHCET,

2) R - MHOKeCTBO JIeHCTBUTEIBHBIX YHCE,

3) C - MHOXECTBO KOMIUICKCHBIX YHCEIL;

B mmneitnom mpoctpanctee L, [a,b], cocrosmem w3 menpepwipx Ha [a,D] neiicTBuTennHBIX

(GynKmui f :f(x) , 8 :g(x) , CKaJIIpHOC MPOU3BECACHHUEC

b
OIIPEACIIACTCS PAaBEHCTBOM ( f g ) = ff ()C) g (x)dx

D (/.8) = [/ ()g(x)dx: 5 (f22) = [f(0)- g0

) (/.8) = [/ (x)+ g 5 (f.) = [F(0)- () d.

Hse ¢ysxnuu  f(x) m g(X), 3amaHHble HAa OJHOM M TOM K€ MHOXECTBE E Ha3pIBalOTCS

OKBHUBAJICHTHBIMU, CCJIN:

HmE(f >g) =0;
DmE(f < g) =0;
MYymE(f #g) =0.

Bapuanr 2.

1.

2.

MuoxectBo (' palMOHAIbHBIX YUCEN SBISETCS:
1) KOHEYHBIM;

2) CYETHBIM;

3) mycThIM;

4) HECYCTHBIM.

Kakas u3 cnenyronmx GyHKIUIA 331a€T METPHUKY Ha
L LA p—
R" ={(a,,a,,...,a,)|a, €R, i =1,...,n}, x,yE R", x =(X,X,,...,X,),

Y =(¥,Vssn ¥, )

D pny) =3 (x5 + )7 ; 3) p(x, ) =X (x, + )’
i= i=l
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3. Touka X & X (X - MeTpHYECKOE€ HPOCTPAHCTBO) HA3BIBACTCA MpedeibHoll MOYKoli — MHOMKECTBA

M < X, ecnn nrobas ee OKPECTHOCTD COIEPIKHUT:

1) ogHy TOUKY M3 M;

2) KOHEYHOE YUCIIO0 TOUeK U3 M;

3) HU OJHOM TOUKH U3 M;

4) 6eCKOHEYHOE YHCIIO TOYEK 13 M.

no __ b p—

4. Bmnpocrpauctee R" ={(a,.a,,...,a,)|a, ER, i =l,...n}, xe& R", x =(X,X,,....X,),

HOpMa onpenensercs GopMyJIoit:

n
ylxl=3x
i=l

5. Kakoe U3 crenyroImux YMCIOBBIX MHOKECTB SIBIISICTCS JIMHCHHBIM MTPOCTPAHCTBOM:

1) /N - MHOXECTBO HATypalbHbIX YHCEI;

2) / - MHOXECTBO LIEJIbIX YHCEl;

3) O - MHOXECTBO PALMOHANLHEIX YUCET;

4) C - MHOXeCTBO KOMIUICKCHBIX YHCEIT;
6. B numeiiHom mpoctpaHcTBe [, , 9IEMEHTaMH KOTOPOTO CIIyXKaT BCEBO3MOJKHBIE MOCIEAOBATEILHOCTH

NIeCTBUTENBHBIX uncen X — (X 15 X2 0005 X, 5. ) , YIOBJICTBOPSIOIINX yCIIOBHUIO

-
2
S <o
i=
CKaJISIPHOE TIPOU3BE/ICHNE ONPE/IEIIAETCS PABEHCTBOM: X, V € /,
v _\ 2
1) (xay) _Z(x1’+yi); 3) (x,y) _Z(’xi+yi) 5
i= i=l
5 0
= — 2
2) (x7y) _in .y15 4) (x7.y)_ Z(‘xz-'-yl)
i=l i=l

7. ®yuxuusa f (X), 3anaHHas Ha MHOXecTBe E, HasblBaeTcs usmepuMotl, eclu:

1) ato mHOXecTBO E m3mepumo;

2) npu mobom A usmepumo muoxkectso L(f >a) ={x€ E| f(x) > a};

3) muoxecTBo E usmepumo u npu mobom (A uszmepumo mHOxkectBo E(f >a) ={x€E | f(x) > a}.

Bapmnanr 3.

1. MuoxectBo /V HaTypalbHBIX YHCEN ABIAETCA:

1) KOHEYHBIM;

2) CYCTHBIM;

3) mycThIM;

4) HECUCTHBIM.
2. Kakas u3 cnenyromux yHKIMH 3a1a€T METpUKY Ha [ :

) o(x,y) =x- y;
2) p(x,y) =y- x;
3) o(x.3) =|x- ¥[;
4) p(x,y) =sin(x- y) x,yER
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3. Touka X € X (X - merpuyeckoe MpOCTPAHCTBO) HA3BIBAETCSA TOUKOH MPUKOCHOBEHHS MHOKECTBA
M < X, ecnu moGasi ee OKPECTHOCTD COIEPIKUT:
1) omHy TOUKY U3 M;
2) X0Ts1 OBI OJTHY TOUKY U3 M;
3) HU OHOM TOYKH K3 M;
4) KOHEYHOE YHCIIO TOYCK U3 M.

4. Bupocrpauctee Cla,b] wuenpepssusix pynxmmit / = f(X) ua orpeske [&> ] wopma
orpezensiercst GopMyJIoN:
D A= el
2) |/ +g| =0+ g0];

» 1/ =max /™).

a<x<h

o [/]=min| /()]

a<x<h

5. Kaxoe u3 ceayromux 9MCcI0BbIX MHOXKECTB SBIISIETCS JIMHEHHBIM MPOCTPAHCTBOM:
1) N - MHOXECTBO HATYpPAJIbHBIX YHCEI;
2) / - MHOXECTBO LIEJIbIX YHCEl;
3) O - MHOXECTBO PALMOHANLHEIX YKCEN;
4) R - MHOXECTBO JCHCTBUTEIHHBIX YHUCEIT,

6. B 71~ mepHOM apu(METHUECKOM MPOCTPAHCTBE R’ , 3IIEMEHTaMH KOTOPOTO CITY/KAT CHCTEMBI

HCﬁCTBHTeHBHHX qucesl X :(xl 5 )CZ seeen x” ) , CKaJIIPHOC MMPOU3BEACHUC ONTPEACIISICTCA PABCHCTBOM:

x,yE R”

D (x,p) =X (x, +3,); 3) (4, 0) =X (x, + )
i=1 i=

2) (xay) :ZX[- Vi
=

7. B onpenenenun unterpana Jlebera Touku X rpynnupyrorcs:
1) no npusHaky 6nmsocty ux Ha ocu OX ;
2) 1O NpU3HAKy IOCTaTOYHOM OJIM30CTH COOTBETCTBYIOIINX 3HAYCHUH (DYHKIMHN;
3) mpPOM3BOJILHBIM 00Pa3OM.

Ilpumepnutii nepeuenv 60nPoOCcog 01 NPOMENCYMOUHOU ammecmayuu (IK3AMEH)

KoHTposbHBIE BONIPOCHI IO KypCY.

1.ITorsitne MHOECTBO. OTIepaini HaJl MHOKECTBAMHU.

031N U BN

. CueTHBIE U HeCUeTHBIE MHOXKECTBA. [TpruMepsl.

. OKBUBAJICHTHOCTh MHO>KECTB. MOIITHOCTE MHOXkeCTBa. [Ipumepsl.
. Onpenenenue METpUYECKOro POCTpaHCTBa. IIpumMepsl.

. 3ambIkaHue MHOXecTBa. [IpenensHast Touka. CX0IUMOCTb.

. OTKpBITBIE U 3aMKHYTBIC MHOKECTBA.

. OTKpBITHIE U 3aMKHYTBIE MHO)KECTBA Ha YHUCIIOBON TPAMOH.

. [lomaoTa MCTPUUCCKUX MMPOCTPAHCTB.
9.

MPUHIUI CKUMAIOIINX 0TOOPaKEHHH.

10. KoMnakTHOCTb MHOXECTB B METPHUECKUX POCTPAHCTBAX.
11. JInnelinsle npoctpancTBa. [Ipumepsr.

12. JInneliHas 3aBUCHMOCTb ¥ HE3aBUCUMOCTD HJIEMEHTOB.

13. JIuneiinsle pynkumonansl. [Ipumeps.

14. Brimykiiele MHOYKECTBA W BHIITYKJIbIC ()YHKIIHOHATIBI.

15. Teopema Xana-banaxa.
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16. Omnpenenenrie HOPMUPOBAHHOTO TpocTpaHcTBa. [Ipumepsr.
17. EBknuoBs! mpocTpancTBa. [Ipumepsr.

18. HepasenctBo beccens. PaBencrso Ilapcesains.

19. 3aMKHYTBIE OPTOTOHATIBHBIE CHCTEMBL.

20. TTonHele eBKAUIOBEI pOCTpaHCTBA. Teopema Pucca-®uepa.
21. JIuneiHbpie (GYHKIMOHAIEI H OTIEPATOPHIL.

22. Teopema Xana-banaxa B HOpMUPOBaHHOM ITPOCTPAHCTBE.
23. Mepa aneMeHTapHbIX MHOXKECTB.

24. JIeGeroBa Mepa MIOCKUX MHOMKECTB.

25. AgmurtuBHocte 1 J = aIMTHBHOCTD MEpBHI.

26. orpezieTIeHNe U OCHOBHBIE CBOMCTBA N3MEPHUMBIX MHOXECTB.
27. [leticTBUS HaIl M3MEPUMBIMH (D YHKITHSIMA.

28. DKBUBAJICHTHOCTD (PYHKIMHA. CXOAMMOCTH NOYTH BCIOAY.
30. Onpenenenune naterpana Jlebera.

31. OcHoBHBIE CBO¥CTBa HHTErpasa JleOera.

32. IIpenenbHeIi nepexo]] MO 3HAKOM HHTerpaa.

33. CpaBnHenune nnTerpana Jlebera ¢ unrerpaioMm Pumana.

7.4. Metoauyeckne MaTepualibl, ONpeAessilOIMe MPOLeaypPbl OLEHMBAHHMSA 3HAHUI,
YMeHMil, HAaBBIKOB U (WJIM) ONBITA /AeSITEJLHOCTH, XaPAKTePU3YIOIIHX 3TANbI
¢GopMupoBanus KomMneTeHI M.
Pesynbrathl (opMUpOBaHMS KOMIETEHIMH MO AMCHUILUIMHE OLEHUBAIOTCA MO OalIbHO-
PENUTHUHIOBOU CHCTEME.
Bcero no aucrumninuHe cryneHT MoxkeT Habpats 100 GamnoB (mim Gosee ¢ ydeTom
OOHYCHBIX 0ayuioB), U3 KOTOpbIX 20 OayioB COCTAaBIAIOT Oajibl 3a IMocemaemMoctb, 50 — 3a

aKTUBHOCTH U 30 CTYACHT IOJYYaCT HAa 3K3aMCHC.

Bcero mo amcnumuimHe mpeaycMOTpeHO aBa Moxynsa. s pacdera 0ayuioB, MONYYEHHBIX CTYICHTOM 3a
MOJIyJTb U UTOTOBOTO PEHTHHIA C YYETOM TPYAOSMKOCTH JUCIUILINHEI, BKIFOUCHHON B YYeOHBIH TUTaH, TOKa3aTeNn
(MO TOCEIICHNIO, aKTHBHOCTH, PYyOCKHOTO KOHTPOJS) MEPEMHOXAIOTCA HAa COOTBETCTBYIOIIUC KOA(PQPHUIIMCHTHI.
JlarHbIe KO3 PUIMEHTHI ONPEACISIFOTCS OTACIBHO IS KAXKI0T0 MOIYJISI CIIEYFOIUM 00pa3oM:

Koaddurment nocemmeHus - Kiocen =10/ N,

Kosddurment aktuBHOCTH - Kaaus =25/ Nacrus.

I'ne:

N — KOIIMYECTBO 3aHATHH (T1ap) 1O AUCIMIUIIHE B TAHHOM MOIYJIC;

N, — MAKCHUMAIIBHOE KOJHYECTBO OAIIOB, KOTOPOE MOXKET HAOpaTh CTYICHT Ha 3aHATHSX (TIPAKTHYECKUX,
CEMHHAPCKIX, Ja00PaTOPHBIX) B JAHHOM MOJIyJIC + OaJUTbL, MOTy4YeHHBIE Ha PyOeKHOM KOHTPOJIE.

Bartel, moydeHHbIe CTyIeHTaMH, 3aHOCATCs B sKypHaT BPC cpa3y mociie OKOHYaHUs 3aHSTHS, BO BpeMsi KOTOPOTO
5TH OaIuIbl OBLIH TTOTYYEHBI.

OrieHka Ha TIPOMEKYTOYHOM KOHTPOJIE (9K3aMeH) BBICTABIISIETCS TI0 pe3yJibTaTaM OalioB, MOMYYSHHBIM CTYJCHTOM
B CyMMe 000HX MOJIyJICH TI0 CIICAYyIOIICH Talituie

HabpanHble cTyieHToM Oasnib! OrieHKa Ha MPOMEKYTOYHOM KOHTPOJIE
ot 0 10 50 HEYJIOBJIETBOPUTEIIEHO
or 51 mo 64 YIIOBJICTBOPHUTEIHEHO
ot 65 1o 74 XOpOILO
ot 75 o 100 OTIIMYHO

[na npoueaypa oLeHMBaHUA UCNOJIb3YHOTCA TECTbl, KOHTPOJIbHbIE PabOThI.

HawnGonee cmiocoOHBIM CTyIeHTaM MPEINo aBaTeNlb PEKOMEHAYET CICIHATIbHYI0 HAyYHYIO
pa3paboTKy OTHENBHBIX TeM M TpoOJieM Kypca B pamkax paboThl KadeapalbHOTO KpyKKa
CTYJICHYECKOTO HAay4HOro OOIIeCTBa C TMOCJICAYIOMUMH BBICTYIUICHUSMH Ha €XKETOIHBIX
HAYYHBIX KOH(PEPEHIIUAX YHUBEPCUTETA.

Tecmuposanue: Ha TIPAKTUYECKUX 3AHATHUAX PEATU3IYETCS TECTUPOBAHHE CTYJCHTOB C
LEJTbI0 KOHTPOJSI Pe3yIbTaTOB UX CAMOCTOSITENIbHON pabOThI 10 YCBOCHHIO OCHOBHBIX MOHSATHIMA
U TEM Kypca.

Ouyenka padbomosl c mecmogvimu 3a0AHUAMU:

0- 20 % mnpaBUIBHBIX OTBETOB OIICHUBACTCA KaK «HEYAOBIETBOPHUTENbHO»; 30-50% -
«ynoBieTBoputTeabHO»; 60-80% - «xopomo»; 80-100% — «OTaAu4YHOY.
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Cucmema oyenku omeema cmyoenma Ha 3aueme:

OneHka "He3auTeHO" BBICTABISETCS IIPU HE3HAHUM OCHOBHBIX BOIIPOCOB Marepuana Wiu
[IPY HAJIMYUK TPYOBIX OIIMOOK B OTBETaX HAa HUX, HEYMEHMU HAa OCHOBE TEOPETHUYECKHX 3HAHUMN
penaTh NPAKTUYECKUE 3aJ1auu.

Orenka "3auTeHO" BBICTABJISIETCS MPU JOCTATOYHO ITOJHOM 3HAHMM Marepuaia yueOHOM
MIPOrpamMMbl, OTCYTCTBHM CYIIIECTBEHHBIX HETOYHOCTEM IPU €ro H3JIOKEHUU M B OTBETaxX Ha
BOIIPOCHI, YMEHHUH PEIIATh IPAKTUYECKUE 3a0A4H.

8. Meroanueckue MarepHMaJjbl, OmpenesiolIue MNPoUeaypbl ONEHUBAHHUA 3HAHUM

9 9

YMeHMii, HABBIKOB H (WJHM) ONbITA [eSITeJbHOCTH, XAPAKTEPU3YKIIMX 3TANbI
¢GopMupoBanus KomMneTeHI .

Pesynbratel (opMUpOBaHHS KOMIETECHIMH 110 AMCIUIUIMHE OIEHUBAIOTCS MO OaTbHO-
PEUTUHIOBOU CHCTEME.

Bcero mo aucuurummae cTyaeHT MoxeT HaOpate 100 OamnoB (wim Oosee ¢ ydeTom
OOHYCHBIX 0aioB), U3 KOTOpHIX 20 OayJIOB COCTaBIAIOT Oayuibl 3a mocemiaeMocts, 50 — 3a
aKTUBHOCTH M 30 CTy[EHT MOJIy4aeT Ha 3a4eTe WM Ha SK3aMEHE.

Bcero no nucruruiiHe mpeaycMOTpeHo aBa Monyis. [t pacyera 6anioB, MOMTYYEHHBIX
CTYZIGHTOM 3a MOXYyJb M WTOTOBOTO PEHTHHTa C YYETOM TPYIOEMKOCTH IUCIHMILIHHEI,
BKJIIOUEHHOW B Yy4eOHBIM TUIaH, TMOKa3zaTednu (MO TMOCEUIEHUIO, aKTUBHOCTH, PYOEKHOTO
KOHTPOJISI) TIEPEMHOXKAIOTCSI Ha COOTBETCTBYIOIUE KO3 UIMeHThl. JlaHHbIe KO3(PUIIUESHTHI
OIIPEIEIIAIOTCS OTACTBHO IS KAKIO0r0 MOIYJIS CIETyIOIUM 00pa3oM:

Koaddumment mocemenns - Kiocey =10/ N

Kosdpdurment aktuBHOCTH - K =25/ Nacuus.

I'ne:

N, — KOIMYECTBO 3aHATHUH (TIap) MO AUCIUILTHHE B JAHHOM MOJIYJIC;

Naws. — MaKCUMaJIBHOE KOJMYECTBO OAIOB, KOTOPOE MOXKET HaOpaTh CTYJICHT Ha 3aHSTHSX
(MpaKkTHYEeCKUX, CEMHHAPCKHX, Ta0OpaTOpHBIX) B JaHHOM MOIyje + Oajuibl, MONy4YeHHBIE Ha
PYOEKHOM KOHTPOJIE.

banibl, moydeHHbIe CTyIeHTaMu, 3aHOCSTCS B )kypHaTI bPC cpa3y mocne okOH4YaHHs 3aHsTHS,
BO BpPEMsI KOTOPOT'O 3TH OaJUThl OBLTH MTOTYYCHBI.

OrmeHka Ha TMPOMEKYTOUHOM KOHTpOJie (3aueT, SK3aMEH) BBICTAaBISIETCS IO pe3ysibTaTaM
0aJUTOB, MOyYSHHBIM CTYJICHTOM B CyMME 00OMX MOJYJIEH TT0 CIIeTyFoIIei Tabmiie

HaOpanHsie ctyeHTOM OneHka Ha npoMexXyTouHOM | OIeHKa Ha IPOMEXXYTOYHOM
OaTbI KOHTpOJIe, €CITU JUCIUIUTMHA | KOHTpOJIE, eCITU JUCIUILINHA
3aBepILaeTCs IK3AMEHOM 3aBepIacTCs 3a4eTOM
(3a4eTOoM C OIICHKOM)
ot 0 1o 50 HEYJIOBJIETBOPUTEIIHHO HE 3a4TEHO
ot 51 no 64 YJIOBJIETBOPUTEIHHO 3a4TE€HO
ot 65 1o 74 XOPOIIO
ot 75 mo 100 OTJIMYHO

J1nist mpotierypa OIeHUBaHUSI HCIIOIB3YIOTCS TECThI, KOHTPOJIBHBIE paOOTHI.

Haubonee cnocoOHBIM CTyJ€HTaM MPernoiaBaTellb PeKOMEHAYET CHEIUAIbHYI0 HAyIHYIO
pa3paboTKy OTAENBHBIX TEM M TPOOJeM Kypca B paMmKax paboThl KadeapallbHOTO KpYKKa
CTYACHYCCKOI'0O HAYy4YHOIO OGH.[CCTBa C MNOCICAYIOIMMHU BBICTYIUICHUAMH Ha CKCETOAHBIX
HAYYHBIX KOH(QEPEHIUAX YHUBEPCUTETA.

Tecmuposanue: Ha TIPAKTUYECKUX 3aHATHIX pPEATH3yeTCs TECTHPOBAHHE CTYICHTOB C
IEJIBI0 KOHTPOJISI Pe3yIbTaTOB UX CAMOCTOSTEIILHOW Pa0OTHI 1O YCBOSHHIO OCHOBHBIX MOHSTHI
U TeM Kypca.
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Ouyenka pabomul ¢ mecmogviMu 3a0AHUAMU:
0- 20 % mnpaBUIBLHBIX OTBETOB OIICHUBACTCA KaK «HEYAOBIETBOpPHUTENbHO»; 30-50% -

«yAoBIETBOPUTENBHO»; 60-80% - «xopomo»; 80-100% — «oTinHuHO».

Cucmema oyenku omeema cmyoeHma Ha 3aueme:

Onenka "He3ayTeHO" BBICTABILSIETCS NPH HE3HAHHMHM OCHOBHBIX BOINPOCOB MaTrepHaja WIM IPH HAINYNN
IpyOBIX OMUOOK B OTBETaX HAa HUX, HEyMEHUH Ha OCHOBE T€OPETUUECKUX 3HAHUH PeIIaTh IPAKTHYECKHE 3alauu.

Onenka "3auTeHO" BBICTAaBISIETCSI MPU JOCTATOYHO MOJHOM 3HaHUM Marepuaia y4eOHOH HporpamMel,
OTCYTCTBUM CYIIECTBEHHBIX HETOYHOCTEH IIPH €ro H3JI0KEHHH M B OTBETaX Ha BONPOCH,, YMEHHM pellaTh
[PaKTHYECKUE 3a/1auMl.

8. IlepeyeHb OCHOBHOIi M JOMOJHHUTEIbHOI Y4eOHOI TUTEPaTyPhI, HEOOXOAMMOIi 1151 OCBOEHHUS
JUCHUIIMHBI (MOYJIs1)
8.1. OcHoBHas y4eOHasA JIMTEpPaTypa
OcHoBHas1 IUTEpPATYpA.

1. [epp.B.A. 136 Teopus QyHKIMA IeHCTBUTENFHOW TEpeMEHHOW. JIGKIMM W YIpaKHEHUS:
VYueb.mocobue/B. . depp.-M.:Beicmas mxona 2008.-384c.

2. bupman M.II., Comomsx M.3. b64 ChekrpanbHas TeEOpUS CAMOCONPSKEHHBIX ONEPATOPOB B
THIEOEPTOBOM IIpoCTpaHcTBe: YueOHoe mocodue. 2-¢ m3a. CII6.: M3parenmscTBO «Jlanpy, 2010.-464c¢.

3. Bakymmackuit A.b. 5.198 A.b DnemeHTH (QyHKIIMOHAIEHOTO aHaNM3a : yded.nmocoOue Iis.CTYyISHTOB
M.6M3narensckuit neHTp «Akaaemusy», 2011.-192c.

4. apanymuaoB 1.W. HekoTopble Bompockl Teopru MpUOIMKEeHUi B IpocTpancTBax Jlebera ¢
NEepeMeHHbIM MoKa3areneM, Brnagukaskaz U3n-Bo HaywHoro nentpa PAH, 2012.

5. Kpenxoropckuii, B. JI. @yHkumoHaibHbIN ananus : yueOHoe nocobue / B. JI. Kpenkoropckuii. — Kazanb :
Kazanckuii HaIMOHAIBHBIA UCCIIET0BATEIbCKIH TEXHOJIOTHIECKUH yHuBepeuTeT, 2014. — 116 c. —
ISBN 978-5-7882-1650-8. — TekcT : aeKTpOHHBIH // DnekTpoHHO-0nbaroTeunas cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/62016.html

6. Ocunenkep, b. I1. 3agaun u ynpaxxaeHus 1o GpyHKINOHATLHOMY aHAIHN3Y : y4eOHO-TIPaKTHIECKOe
noco6ue / b. I1. Ocunenkep. — MockBa : MOCKOBCKHI TOCYJapCTBEHHBIN CTPOUTENBHbIN YHUBEPCHUTET,
3bC ACB, 2015. — 132 c. — ISBN 978-5-7264-1186-6. — TekcT : 37€KTpOHHBIH // DJIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/60819.html

Jlono/IHNTe/IbHAS JIUTEpaTypa.

1) T'pubanos I0.U. ®yHkumoHaNBHEINA aHaNN3 B ynpakHeHwsx. Kazaus: U3x. KT'Y

2) Kupnmios A.A., I'summanu A.Jl. Teopemsl 1 3amaun pyHKIHOHANEHOTO aHanmu3a. M.: Hayka, 1988.

3) Ouan lO.C. COopHMK 3amady M TeEOpeM IO TEOpUH (YHKIMH JAEHCTBUTENBHOTO IepeMeHHOro. M.:
IIpocsemenue, 1965.

4) Tpenorun B.A., ITucapesckuit b.M., Cobonea T.C. 3amauu u ynpakHEHHs O (PYHKIHOHAILHOMY
aHanu3y. M.: Hayka, 1984.

5) VYabsuos I1JI1., baxBanoB A.H., [Ipsaenko M.U., Kazapsu K.C.,
Cudyosurec I1. [leiicTBuTensHBIN aHanu3 B 3agadax. M., 2005.

9. llepeuenb pecypcoB HHGPOPMALUMOHHO-TEJIEKOMMYHHUKAUMOHHOI ceTu « AHTepHeT», He00X0AMMBIX
JJIS1 OCBOEHMSI TUCHUIITUHBI (MOIYJIsT)

1) Bukunenus http://ru.wikipedia.org/wiki

2) O0Opa30BaTe/IbHBIN MATEMATHUSCKHI CAalT « DKCIIOHCHTaY
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MaTeMaTH4ecKUX ypaBHEHUH
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs MaTemaTika B 0THOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
5) Maremaruyeckoe 6ropo. http://www.matburo.ru/ex_ma.php?pl=madiff

6) Www.mathedu.ru

7) www.libgen.info

10. MeToauyeckue yKkazaHus JJisl 00y4al0MXCsl 10 OCBOEHUIO TMCHUNIUHBI (MOIYJIs1)

JUis W3ydeHus Kypca CTYJICHTaM HEOOXOIUMO HCIOJb30BATh JICKIIMOHHBIA MaTepHan, YYCOHHKH U
yueOHble TI0COOMSI M3 CHHCKa JIMTEpaTypbl, CTaThH M3 IEPHOIUYECKHX H3JaHHW, pecypchl MH(GOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTu «IHTepHEeT»

Kpowme Toro, neixecoobpa3zHo UCTIONB30BaTh CIACIYONIIE METOIMIECKIE MaTePHAIIBL:

1. BapuaHTbl KOHTPOJBHBIX PAOOT U TECTOB.
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http://www.matburo.ru/ex_ma.php?p1=madiff
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.exponenta.ru/educat/class/courses/student/ode/
http://www.iprbookshop.ru/60819.html

3amauu IS MPAKTHYCCKUX 3aHIATUN CAMOCTOSITEIBHON PabOoThI
Pa3narounsblii MaTepuan A1 NPaKTUYECKUX 3aHITHH.

3amaHus 11 TPOMEKYTOYHOTO M TEKYIIET0 KOHTPOJIS 3HAHUH CTYIEHTOB.
DNeKTpOoHHYIO 0a3y JaHHBIX 110 TUCIHITIHHE.

Pabouwne TeTpanu cTyIeHTOB.

AR o

Jns  TeopeTMyeckoro M - IMPaKTHYECKOTO YCBOGHWS JUCHUIUIMHBI  OONBIIOE 3HAYECHHE HWMEeT
caMoCTOsITeNIbHAsE PaboTa CTYAEHTOB, KOTOpas MOXET OCYLIECTBIISITHCSA CTYAEHTAMH WHIUBHIYJIBHO W II0J
PYKOBOJICTBOM ITPENOAaBaTEIS.

CamocrosTenpHas padoTa CTYICHTOB, IPEAYCMOTPEHHAs Y4eOHbIM ITaHOM B 00beme He MeHee 50-70%
001I1ero KoNM9YecTBa 4acoB, HaIpaBiIeHa Ha OoJiee TIryOOKoe yCBOSHHE N3ydaeMoro Kypca, (GopMupoBaHHE HABBIKOB
HCCIIEIOBATENBCKOM PabOTHl M OPHEHTHPOBAHUE CTYIEHTOB HAa yYMEHHE NPHMEHSATh TEOPETHYECKHEe 3HAHUS Ha
TIPaKTHKE.

VYueOHslit MaTepra AUCHUIUTMHE « Teopust GyHKIMH NEHCTBUTENFHOTO IEPEMEHHOT0» COCTOUT U3 CIIETYIOMINX
paszenoB: 1) DneMeHThI TEOpUM MHOXKECTB; 2) MeTpuyeckue pocTpaHCTBa,;

3). Jlunelinsle mpoctpaHcTBa; 4 HopMupoBaHHBIE IPOCTpaHCTBA; 5) EBKINIOBEI MpocTpaHCTBa; 6) Mepa ImIoCKuX
MHOXecTB; 7) M3mepumble ¢pynkiuu; 8) Murerpan Jlebera

Tocne usyuenus meopemuuecko20 Mamepuad CmyOesm O0JIHCeH:
3HATh OCHOBHBIMM IIOJIOKEHUSMMU Kilaccudeckux paszgenos TO/IL
OBJIQIETh HABBIKAMH NIPUMEHEHHs OCHOBHBIX anroputMos TA/IIT Bo Bcex pasgenax MaTeMaTHYECKOTO 3HAHMUS.

Ilo oxonuanuy npakmu4ecko2o Kypca cmyoenm O0NiCeH.:
- CB0OOIHO BNAJETh OCHOBHBIMH TOHSATHAMH Meopuu QYHKYuu OeliCmeumenbHoll NnepemeHnol u

d)yHKLﬂIOHCUZbHOZO ananusa.

Jis ycremHoro ocBoeHusi ydeOHOro marepuana kypca «Teopust (GyHKUMI IEHCTBUTENHLHOTO MEPEMEHHOTO»
TpeOyIoTCs cucTeMaTudecKas padoTa Mo U3YUIEHHIO JIEKIUI 1 PEKOMEHIYEMOH JIUTEpaTyphl, PEIICHUIO JOMAITHAX 33134 1
JOMAITHUX KOHTPOJBHBIX paboT, a TAK)KE€ aKTUBHOE ydacTHe B pab0Te MPAKTUUECKHUX 3aHATHH.

INoxa3aTeneM OCBOEHHUsI MaTepuana CIYXKHUT YCHEIIHOE PEIICHUE 3aJad MpeUlaraéMbIX JOMAIIHUX KOHTPOIbHBIX
paloT ¥ BBHINIOJIHEHHE ayIUTOPHBIX CAMOCTOSITEIBHBIX U KOHTPOJIBHBIX PaldoT.

B kauecTBe OLIEHOYHBIX CPEACTB MPOrpaMMO AUCIUILTHHEI IPelyCMaTpUBACTCA:

@ TEKYyLIMH KOHTPOJb (ayIUTOPHBIE KOHTPOJIBHBIE PA0OTHI, JOMAIIHUE 33TaHH).

@ [POMEKYTOUHBII KOHTPOJIb (IK3aMEH).
Dopmbl meKyuje2o, RPOMEAHCYMOUHO20 U UMO208020 KOHMPOJIAL.

Texywjuti KOHMPOL:

- CamocTosTenbHBIE paOOTHI

- IHauBu Iy aabHbBIC 3a1aHHs

- Onpoc cTyIeHTOB
TIpomesicymounuiii Konmpons:

- KontpomnpHas paboTta 1o Kypcy
HUmoeoswiii konmpons:

- JK3aMeH

11.lepeyens HHGOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YyEeMBbIX NMPH OCYLIECTBJIEHHH
00pa30BaTeILHOIO NMpoLecca Mo JUCHUILIAHE (MOAYJII0), BKIIYAas NepedyeHb IPOrpaMMHOro obecrneyeHnst 1
uH(pOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. DJekTpoHHas OMOIMOTEKa Kypca, KOHCIIEKTHI JIEKLUUH, 3adaHus Ul MPaKTHYECKUX 3aHATHH U
CaMOCTOSITENIbHOM pPabOThI, BapUaHThl TECTOBBIX 33JaHUH JUIS TPOBEPKH TEKYIIUX M OCTATOYHBIX 3HAHHH
CTYJACHTOB, BApHAHTHI 3az[aHm71 JUIA TCKYIIETO U MPOMEXKYTOUYHOT'O KOHTPOJIA 3HAHUK 06yan0H_H/IXC${

2. KomrmsroTepHoe 1 MyJibTUMeMiiHOe 00opynoBanne MUY,
3. Metoandeckne peKOMEHJAINA TI0 N3YYSHHIO TUCIIUTUINHEL.
12. Onucanue MaTepUAIbHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOM AJIsl OCYLIEeCTBJIEHUS

00pa30BaTe/IbHOrO Mpouecca Mo JMcCUUIIuHe (MOYJ110)
Jnst mpoBeneHUsT JEKUMOHHBIX W MPAKTUYECKUX 3aHSATHI HMEIOTCS ayJUTOPHM, OCHAIICHHbIE BCel

HeoOxoauMon MeOenbio M MHBeHTapeM. 1 OTAETbHBIX 3aHATHH ayJUTOPUH OCHAIICHBI TPOEKTOPOM, HOYTOYKOM U
HMHTEPAKTUBHBIM SKPaHOM I JEMOHCTPALUHU CJIaiI0B U T.II.
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