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1. Hesn 1 32124y OCBOCHHS AW CLHUILINHBI
LeasiMu ocBoeHMs TUCHUILTNHBI « Teopus GyHKIMNA AEHCTBUTEIHLHOTO IIEPEMEHHOT O

SABJIAKOTCA:
1. ®opmupoBaHHE CHCTEMaTHYECKUX 3HAHUHA O METOAAX TEOPUH (HYHKIIHHA JEHCTBUTEIHLHOTO
MIEPEMEHHOT0, €€ MECTE M POJI B CHCTEME MATEMaTHIECKOTO 00pa30BaHNs CPETHETO YPOBHS.
— Pa3BUTHUC JOTUYCCKOI'O MBIIIJICHHUA 1 MaTeMaTHUIeCKOM KYJbTYPBI;
3aiauu M CHUIIMHBI 3HaTh: 1) OCHOBHBIE IOHATHS U MOJIOkKeHHs Teopuu JleGera.
2) OCHOBHBIC METOJBI JOKa3aTelbCTBa, M anroputmsl TOIII.

- UCII0JIb30BaTh OCHOBHBIE 3HAHUS KJIACCUUECKUX Pa3/eloB MaTEMAaTUKH, U anroputmel TOJIL.
- @opMUpOBaTh HABBIKK M PEMIATh THIIOBHIC 33/1a4 B paboOTaTh CO
CIIelIMaIbHON JTUTEPaTypOu;
- YMETb npuMeHHTb OcHOBHbIE anroputMel TO/III Bo Beex pas3jenax MaTeMaTHUECKOrO 3HAHUSL.
- BIQJETh ~ HABBIKAMH MAaTEMaTHYCCKOTO MOJICIHPOBAHUS IPH PEIICHUN TPAKTHYECKUX 3a7a4.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHs M0 JUCHHUILIMHE (MO1Y.I10),
COOTHECEHHBIX ¢ IIJIAHUPYEMbIMHU Pe3y/IbTaTAMH OCBOCHHS 00pa30BaTeJbHOM MPOrpaMMbl

B coBokynnoctu ¢ apyrumu guctuminHamMu GI'OC BO quctunnuna «Teopust GyHKImi
JIEHCTBUTEIILHOTO TIEPEMEHHOTO» HarpapJieHa Ha ()OPMUPOBAHUE CIICTYFOIIUX KOMITCTCHITUIA:

Tabmuma 1. Kommerenmmm oOywaromerocsi, (opMHpyeMble B pe3yJbTaTe OCBOCHUS
JUCIUILIAHBL (MOJTYJIsA)

Kon
KOMIIETCHII U HaumenoBanue KOMIIETCHIIUU
u

VEK-1 Cnocoben OCYWIECTBIIATH MOUCK, KPUTHYECKHI aHAIN3 U CUHTE3 HHPOPMAIIUHU, IPUMEHSTH
CHUCTEMHBIN MMOJAXO0J MJIs PEHICHU A NTOCTABJICHHBIX 3a1a4
Cnoco0GeH KOHCTPYHPOBATh COEpKAHUE 00pa30BaHUs B IPEIMETHON 001aCTH B COOTBETCTBUHU
¢ TpeboBanusaMu GI'OC 0CHOBHOTO U CpeHETO 00IIero 00pa3oBaHus, C ypOBHEM Pa3BUTHUS

MK-1 COBPEMEHHOW HAYKH U C YUETOM BO3PACTHBIX 0COOCHHOCTEH 00yUaroIMXCsl

B pesynprare wusyueHus gucuumuinHel @ ««Teopus (QyHKUMH ~ JOeHCTBUTENBHOTO
MNEPEMCHHOTO»» CTYACHTBI JOJIKHBI:
3HaTh: 1) OCHOBHBIC IOHATHS U MOJOXKEeHUsI Teopuu Jlebera.
2) OCHOBHBIE METOJbI JOKa3aTeNbCTBA,
u anroputmsl TOII.

YMeTh: ]) HCIOJIB30BATh OCHOBHBIC 3HAHUSA KJIACCUICCKUX Pa3/ICJI0OB MaTEMATUKH,

2) mpUMEHSTh OCHOBHBIE METOBI T€OpUH nHTerpaia Jlebera.
3)cTpouTh  MpHMeEpH MaTeMaTHYECKUX MOJEJIel B Teopuu nHTerpana Jledera.

Biiagers: 1) OCHOBHBIMU ITOJIOKEHHSAMHE KacCHueckux pasaenoB TOII.
2) HaBBIKAMU MPUMEHEHHS OCHOBHBIX anroputMoB TO/JIIT Bo Bcex pasmenax MaTeMaTHYECKOTO 3HAHMUS.
HaBbIKAMHU MaT€MaTUYEeCKOT0 MOAETUPOBAHUS IPU PELIEHUHN MPAKTUUYECKHUX 3a]ad.



3.MecTto nucunnianabl B cTpykrype OII 0akanaBpuarta

,Z[I/ICIII/IHJ'II/IHa «Teopm{ (l)yHKHI/Iﬁ [[eﬁCTBHTeﬂbHOFO TEPEMECHHOT O» BXOJUT B npeaAMETHO-
coJiepKaTeNbHbIl Monyib: (mpodwib MareMaTHKa)  4acTh, (opmupyemas y4YacTHHKAMH O0Opa3oBaTEIIbHBIX
OTHOIIEHUH HampaBieHuss 1oaroToBku  44.03.01.  [ledacoeuueckoe  obpazosanue, TPOGUIH

«MatemaTrka» (kBanudukanus — «6akanasp») — b1.B.04. u usy4aercs B 8 cemectpe.

,Z[I/ICIII/IHJ'II/IHa «Teopnﬂ (l)yHKIII/Iﬁ [[eﬁCTBI/ITeHBHOFO TIEPEMECHHOTO» 6a3p1pyeTC${ Ha 3HaHUAX, MMOJYYCHHBIX
B paMKaxX IIKOJIbHOTO KypCa MAaTEMAaTHKH HWJIN COOTBETCTBYIOIIHUX JUCHUIIIMH CPCIAHETO HpO(l)eCCI/IOHaHBHOFO
00pa3oBaHuUs.

3HaHI/I${, MOJYUCHHBIC TIpU HU3YUYCHUU ﬂaHHOfI JUCHUILIINHBI, HCOGXO)II/IMLI
MPUMCHECHUN OCHOBHBIX aJITOPUTMOB TCDI[H BO BCCX pasaciiax MaTeMaTU4€CKOro 3HaHus Jp.

B JaJbHEHIIEM npu

4. O6beM TUCHMIUIMHBI (MOIYJS) B 32a4eTHBIX eIMHHIAX € YKAa3aHHEM KOJIHYeCTBa aKajgeMUYecKHX
4YacoB, BbIICJICHHBIX HAa KOHTAKTHYI0 padory o0ydamwluxcsi ¢ npemnogapareneM (10 BHAAM Yy4eOHBIX
3aHATHI) M HA CAMOCTOSITE/ILHYIO Pa00Ty 00y4YaloIUXCH

OO01iast TPyA0EMKOCTh TUCHUILIHHBL ««Teopusi QyHKIMH NeHCTBUTENHFHOIO MEPEMEHHOT0»» COCTABISAET
72 yaca. ( 2 3a4ETHBIX €IUHHIT).

OOBeM KOHTAKTHOH paboThl O0ydaromuXcs ¢ MpenojaBaTeieM IO MUCHMIUIMHE (M0 BUAAM Y4YSOHBIX
3aHSTHH) U Ha CAMOCTOSITENIbHYIO paboTy 00y4alomuXcsi O4YHOM (POPMBI OTPaXKEH B TaOJIUIIE

®opma Tpynoemk Buabl yueOHoii padoThl
o0yueHust 0oCTh
Jlexuuu/ | IIpaktudec | Jlaboparto | IIpomexyTo CPC ®opma
& mom KHe pHbIE YHBI aTrecTauu
uucne sausiTus/ ¢ | 3AHATHS | KOHTPOJIH "
npaxkm. mom yucie
Hanpas. npaxkm.
Hanpas.
Ounas 72 1810 18/10 36 3aver
8 cem
3aounas 72 4/2 4/2 64 3aver
8cem

5. Copep:xkaHue TMCHUTLUIMHBI (MOIYJIf), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3iejiaM) ¢ yKa3aHHEM
OTBE/ICHHOT0 HA HUX KOJHYeCTBA aKaJeMUYeCKHX YACOB H BHI0B Y4eOHBIX 3aHITHI

5.1. Copep:xaHue pa3iesoB y4eOHOM JUCHUIIUHBI (MOLYJIs1)

PA3JIEJI 1. Dy1eMeHTBHI TEOPHU MHOKECTB.
[Tonartue MHoOXecTBO. CUeTHbIE M HECUETHBIE MHOXXECTBA. ODKBHMBAJCHTHOCTh MHOXECTB. MOIIHOCTH
MHOKECTBA.
PA3JIEJI 2. MeTpu4uecKkue NpoCTPAHCTBA.

Ilonarue merpuueckoro mpocrpancTBa. CxoguMocTb. OTKpBITBIE M 3aMKHYThle MHOXecTBa. llonHoTa
METPHYECKUX NMPOCTPaHCTB. [IpuHIMI CkMMaromux oroOpakeHHH. KOMIAKTHOCTP MHOXKECTB B METPHUECKHX
IIPOCTPAHCTBAX.

PA3/IEJI 3. JInHeliHbIe NPOCTPAHCTBA.
Jluneiinsle mpoctpancTBa. Ilpumepsl. JluneitHast 3aBucHMOCTh. JIWHeiiHBIE (QYHKIMOHANBI. BBImykieie
MHO)KECTBA M BBINYKJIbIe (QyHKIMOHAIBL. Teopema Xana—banaxa.

PA3JIEJI 4. HopmupoBaHHBIEe IPOCTPAHCTBA.



HopmupoBaHnHble IpOCTpaHCTBA. EBxmunoBsl  mpoctpancTBa. HepasenctBo beccens. PaseHcTBo

HapceBaJm. 3aMKHyTLIe OpPTOroHaJIbHbIC CUCTCMBI. Ilonusre CBKJIMOBLI ITPOCTPAHCTBA. TepeMa Pncca-d)muepa.

PA3JIEJI S. JInneiinble GyHKIMOHAIBI H JIMHeiHbIE 0IePATOPBI B HOPMHPOBAHHBIX NPOCTPAHCTBAX.
Jlunefinple (QyHKIMOHANBI HAa HOPMHUPOBAHHBIX IpOCTpaHCTBaXx. Teopema Xana-banaxa B HOpMHpPOBaHHOM

pocTpaHcTBe. JINHENHHbIE OnepaTOpHI.

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

PA3/IEJI 6. Mepa nJI0CKHX MHOKECTB.
Mepa srmeMEHTapHBIX MHOXeECTB. JleOeroBa Mepa INIOCKMX MHOXECTB. AIIWTHBHOCTD U O —
aJITUTHBHOCTH MEPBIL.
PA3JEJI 7. U3MepnMble MHOKeCTBA.
OmnpeneneHre 1 OCHOBHBIE CBOICTBA M3MEPUMBIX (DyHKIMA. [{eiicTBHS Hall HI3MEPUMBIMHU
GhyHKIHAMHU. DKBUBAIICHTHOCTh. CXOAMMOCTh MOUTH BCrOy. CxoauMocTh o Mepe. Teopema Eroposa.
PA3JIEJI 8. UuTerpan Jledera.

Onpenencane nHTerpana Jlebera. OcHOBHBIE cBoiicTBa mHTerpana Jlebera. [IpenenpHbIN Tiepexon mox

3HaKoM uHTerpana. CpaBHeHue unTerpaia Jlebera ¢ nuaterpaiom Pumana.
5.2. CrpykTypa yuyeOHOH M CUMIIJIMHBI (MOLYJI51)

CTpyKTypa AMCIMIUIMHEI IT0 TEMaM OTpa)keHa B Tabuumax 6-9
Tabmnuna 6. CTpykTypa y4eOHOH AUCIMIUIMHBI (MOAYJIs) AJisl OUHOM hopMBbI 00yUYeHHUs

Buabl yuyeOHoil paloThl, BKJIHOYas

€CaMOCTOSATEIbHYIO
Tema (pa3neJt) IMCHMIIIMHBI padoTy CTYAEHTOB, H TPYA0EMKOCTh (B
S | yacax)
[=]
=
=
-9
= o o O =)
<SS

6 cemecTp

PA3JEJI 1. DnemMeHThl TEOpUU MHOKECTB.

PA3JEJI 2. Metpuueckue npocTpaHCTBa.

PA3JIEJI 3. JIunelinbie mpoOCTpPaHCTBA.

PA3JEJI 4. HopMupoBaHHBIE TPOCTPAHCTBA.

PA3JIEJI 5. JluneiiHble (hyHKIMOHAIBI U JINHEHHBIC

OTIE€PaTOPbl B HOPMUPOBAHHBIX MPOCTPAHCTBAX.

PA3JIEJI 6. Mepa 1I0CKHX MHOXKECTB.

PA3JIEJI 7. I3mepumMble MHOXKECTBA.

PA3JIEJI 8. Uuterpan JleGera.

Tabanna 7. CTpykTypa yueOHON AUCIUIIINHGI (MOIYJIs) ISl 3a09HON (OPMBI 00YIECHHUS

Buabl y4yeOHOii padoThl, BKJIOYas
€CaMOCTOSITE/IbHYIO

pabdoTy CTYyIeHTOB, W TPYAOEMKOCTH
(B yacax)

HToro

Tema (pa3aen) AUCHUIUINHBI




JK

3
JIP

KCP

Cam. Pao.

GeemecTp

PA3JIEJI 1. DnemMeHThI TEOPUHM MHOXKECTB.

PA3JIEJI 2. MeTtpudeckue NpoCTpaHCTBA.

PA3JIEJI 3. JIuneiiHbe IPOCTPAHCTBA.

PA3JIEJI 4. HopMupoBaHHbIE IPOCTPAHCTBA.

PA3JIEJL 5. JluneiiHble (h)yHKIMOHAIBI U JINHEHHBIC

OIICPaTOPbl B HOPMUPOBAHHBIX MTPOCTPAHCTBAX.

PA3JIEJI 6. Mepa m10cKUX MHOXKECTB.

PA3JIEJI 7. I3mepuMble MHOXKECTBA.

PA3JIEJI 8. Uuterpan Jlebera.

Bcero 3a cemecTp

72 4

64

Llenpto TMpakTHYECKUX W CEMHUHAPCKUX 3aHATHH SBISIETCS KOHTPOJb YCBOCHUS
CTyACHTaMU TCOPCTUUCCKOTO Marcpuajia Mo JUCHUIINIMHEC, a TaKXE IPUBUTHC HABBIKOB H
YMEHHI NPUMEHEHHS TIOJTyYSHHBIX 3HaHUH IPU PEIICHUN SKOHOMUYECKUX 33/1a4.
HpI/IMeHHGMBIC TCXHOJIOTHHU IIPU IMMPOBCACHUU IMMPAKTUUCCKOT'O 3aHATHA:
- 03HAKOMJICHHE CTYJICHTOB C LIEJIBIO U 33]ja4aMH 3aHSTHUS;
- (hpOHTANBHBIN OIPOC;

- pelIeHne NpakTHYECKHX 3a/1ay;

- TECTUPOBAHUE T10 TEME;

- BBIIIOJITHEHUE KOHTPOJIBHBIX PadoT;

- MOJITOTOBKA U 3aIuTa pedepaToB MO OTACIBHBIM TEMaM;
- [I0JIBEJICHNE UTOTOB U OLIEHKA 3HAaHUH CTYJICHTOB.

Tembl NpaKTHYECKUX H/MJIH CEMUHAPCKUX 3aHATHI

Ne i/

pasnena
JUCIIHTI

Ne

JIMHBI

TemaTnka NPaKTHYECKUX 3aHATHH (CEMUHAPOB)

Tpyno-
€MKOCT
b (Jac.

KoMnerenuun

OK, TIK

1

Tema: DjieMeHTbI TEOPHU MHOKECTB.
1. MuoxectBa. CueTHBIE U HECUETHBIE MHOYKECTBA.
2. DKBHUBAJIEHTHOCTh. MOIIHOCTh MHOKECTBA.

YK-1,
IK-1

Tema: MeTpu4eckue
NMPOCTPAHCTBA.
1.0npenenenue u
npumeps MIT.
2.IIpenenbHbIE TOUKH.
3aMbIKaHHE.

3. CXOIMMOCTb.
OTKpBITHIE U 3aMKHYThIE
4. OnpeneneHue u
MIPAMEPHI TIOTHBIX

YK-1,
[K-1




Teopema Xana-banaxa.

Tema: JInneiinnle npocrpanctsa (JIII). 2
1. Onpenenenue u npumepst JIIT.

2. JIuneiinas 3aBucuMocTb. IlognpocTpaHcTBa

3. Bpimykible MHOXECTBa M BBINYKIJIBIE  (DYHKIIHOHAJIBIL.

YK-1,
[K-1

Tema: HopmupoBanubie npoctpanctsa (HII) 2
1. Onpenenenue u npumMeps! HIL.
2. JIuneiHbIe (YHKIIMOHANBI U ONIEPATOPEI.

YK-1,
[K-1

Tema: EBkiunoBsl npocrpancrsa (EII) 2
1. Omnpenernenue U MpuMepsl €BKIMIOBBIX 1IP-B
2. EBKIMI0BO IPOCTPAHCTBO KaK HOPMUP-€

3. Hepasenctso beccens. Papenctso IlapceBamns
4. 3aMKHYTBIC OPTOTOHAJILHBIC CUCTEMBI.

5. IlonHblEe €BKIIMOBBI IPOCTPAHCTBA

YK-1,
[K-1

Tema: Mepa JIOCKUX MHOKECTB 2
1.Mepa 311eMEeHTapHBIX MHOKECTB.

2. JIeGeroBa Mepa IITOCKAX MHOKECTB.

3. AmuTHBHOCTE U O — aJIUTUBHOCTb MEPBI.

YK-1,
[K-1

Tema: N3mepumble QYyHKIUH 2
1.0npeneneHne 1 OCHOBHBIE CBOMCTBA M3MEPUMBIX (DYHKIIH.
2. JleiicTBHA HaJ N3MEPUMBIMU (YHKIHSIMH.

3. DkBHUBaNCHTHOCTh. CXOUMOCTH ITOYTH BCIOY.

YK-1,
[K-1

uHTerpana JleGera.

Tema: Nurterpan Jledera
1. Onpenencnue unterpana Jieoera. 2.OcHOBHbBIC CBOICTBA

3. IIpenensHbI epexos Mo 3HaKOM HHTErpana.
4. CpaBHeHue uHTerpana Jledera ¢ maTeTpamoMm Pumana.

2 YK-1,
[IK-1

6. [lepevyeHb y4eOHO-METOUYECKOTO 00eCTIeYeHUsI IJIs CAMOCTOSITEIbHOI paGoThl
00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJII0)

Tabmuma 6.

Coz[epxcaHHe CaMOCTOSITEILHOMI pa60TBI o pasjeijiaM 1 TeMaM NTUCHUILINHBI

Tembl (BONPOCHI) AMCHUIINHBI

Conep:xaHue caMOCTOSATETbHON PadoOThI

[ToaroTOBUTH TEOP-10 YACTh O TEME:!
«MeTp-e MpoCTpaHCTBaY

npopaboTka y4eOHOTO Marepuana, TMOATOTOBKa U
3amuTa pedepaToB, paboTa ¢ TECTAMU U 33TaHUSIMHU.

Perenne nmpopaboTka y4eOHOro MaTepualia, pelieHue 3ajaad,
izfg;?o KOHTPOJIbHBIE ~ paboThl, TMOATOTOBKA W  3allHTa
«MeTpHHecKHe NPOCTPaNCTBaY. pedepara, pabora ¢ TecTaMH U  3aJaHUAMH,
TTO/IrOTOBHTE TEOPETHYECKYIO YACTh 1O KOHCIIEKTUPOBAHUE OTIEIBbHBIX BOIIPOCOB.

TeMe: «I[lomHbie MCETPHUYICCKHUC

NIPOCTPAHCTBAY

Pemenne 3amay no teme: «J/Immeiineie | Tpopa0oTka  y4eOHOro  Marepuwaiia,  IOJTOTOBKA
NPOCTPAHCTBAY

HO)IFOTOBI/ITB TCOPETUICCKYIO YaCTh 110
teMe: «Hopmup-e npocTpancTeay

pedeparoB U JOKJIATOB K YYaCTHUIO B TEMATHUYECKUX
JIMCKYyCCUSIX, paboTa C TeCTaMH | 3aJaHUSIMH.

Pemenue 3amad o teme:
«HopMupoBaHHbIE NPOCTPAHCTBAY
IToaroToBUTH TEOPETHUUECKYIO YaCTh IO
teMe: «EBKJL. mp.»

npopaboTka  yueOHOro  MaTepuana, o0OpaboTka
AHATATHICCKUX JTAHHBIX, pelieHue 3ajad,
KOHTpPOJIbHBIE PabOTHI, paboTa ¢ TeCTaMu U 3aJaHUSIMH,
KOHCIIEKTHPOBAHUE OT/ICIBHBIX BOITPOCOB.

Pemenue 3aaau no teme: EBKJINA0BBI
npocrpancTsa [loaroroBuTh

nmpopaboTKa y4yeOHOTO MaTepuaia, pa3doop TECTOB IO
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TEOPETUYECKYIO YacTh Mo TeMe «JInneinbie | nagHOMN TEME, pPCIICHHEC 3aJa4, KOHCIICKTUPOBAHUC
(YHKIMOHAJIBI U OIIEPaTOPb) OTJICNTBHBIX BOIIPOCOB.

[ToaroroBUTH npopaboTka yueOHOro MaTepuana, oopadboTka
TEOPETHUUYECKYI0 YacTh [0 TEME: | aHATMTHYCCKUX JaHHBIX, PELICHUE 3a/1a4,
«A3mepumble GyHKIHNY KOHTPOJIbHBIE pabOThI, paboTa C TECTAMHU U 3aIaHUSIMH,

KOHCIICKTHUPOBAHHUE OTACIBbHBIX BOITPOCOB.

npopaboTka yueOHOro Matepuana, oopadboTka
IoaroToBUTH TCOPETHYECKYIO YACT [0 | AHAIMTUYECKUX JAHHBIX, PEIICHHUE 3a/1ad,

Teme: «Hurerpan Jebera» KOHTPOJIbHBIE pabOThI, paboTa C TECTAMU U 3a/IaHUSIMH,
KOHCIICKTUPOBAHUE OT/IC/IbHBIX BOITPOCOB.

HoBTOpHTE BeCh MPOHICHHBIN MaTEpHAll npopaboTka yueOHOro MaTepuana, oopadboTka
AQHAJMTUYECKUX JIAaHHBIX, PELICHUE 33/1a4,
KOHTPOJIbHBIE pabO0ThI, paboTa C TECTAMHU U 3aIaHUSIMH,
KOHCIICKTUPOBAHUE OT/IC/IbHBIX BOIIPOCOB.

CamocrosTenbHas padoTa 00YYArONIUXCS OCYIIECTBIACTCS METOJaMH CaMOOOYYCHHS M CAMOKOHTPOJIS B
JBYX HaIIPaBICHUAX:

- UL 3aKpEIJICHUA U yrny6neHH51 3HAHUU U HaBBbIKOB, MOJYYCHHBIX Ha JICKIIMOHHBIX U MNPAKTHYCCKUX
3aHATHUAX;

- U CAMOCTOSTEITFHOTO M3YYCHHS OTACIBHBIX TEM H BOTIPOCOB TUCIUTUIHHBL

CamocrosrenbHas paboTa OCYIICCTBIIICTCS B BUAC:

- KOHCTIGKTHPOBAHMsI y4eOHOW, HAYIHOW U MIEPHOANICCKOMN TUTepaTYPHI;

- MPOpabOTKU yueOHOTO MaTepuaia (110 KOHCTIEKTaM JIeKIHK ydeOHO! M HayYHOH TINTepaTyphl);

- TMONTOTOBKH COOOMICHWH W MJOKIAaJOB K CEMHHApaM M TPAKTHYCCKUM 3aHATHSIM, K YYacTHIO B
TEMaTHYECKHUX AUCKYCCHSIX, pab0Te HAyYHOTO KPYXKKa U KOH(EPEHIHsX;

- pa6OTLI C HOPMAaTUBHBIMU JOKYMCHTaAMU H SaKOHOJIaTCHbHOﬁ 633017[, C NEPBUYHBIMU NOKYMCHTAMH H
OTYETHOCTBIO NIPEANIPUATUL;

- MoucKa W 0030pa Hay4HBIX MyOJMKALUA M BIICKTPOHHBIX HMCTOYHHUKOB HH(OpMalWH, MOATOTOBKH
3aKJIFOUEeHHs 110 0030py UH(DOPMALIIH;

- BBIITOJHCHUS TJa00PATOPHBIX, KOHTPOJIBHBIX PabOT, TBOPUCCKUX (IIPOCKTHBIX) 3aJaHUi, KypPCOBBIX pabOT
(TIpoexToB);

- peIIeHNs MPaKTUIeCKUX U CUTYyallMOHHBIX 33134,

- COCTaBJICHUS aHAJTHUTUICCKUAX TAOIHIL, Tpaduueckoro opopMiIeHUs MaTeprana;

- HamrcaHus pedepaToB, TOKIA0B;

- paboTHI ¢ TecTaMH U KOHTPOJBHBIMA BOIIPOCAMH TSI CAMOTIPOBEPKH;

- aHamM3a OTYETHOW WH(OpMAIUM OpraHU3alMid pa3IMYHBIX OPTraHM3AIMOHHO-TPABOBBIX (OPM U BUIOB
JIeSTeIbHOCTH;

- MOZICTIMPOBAHUS U aHAJIN3a KOHKPETHBIX MPOOJIEMHBIX CHTYAI[HH;

- HaIMCaHUs BBIBOJIOB U NPEUIOKEHUI HAa OCHOBE IIPOBEICHHOTO aHAJIN3a.

Pe3ynbraTel caMOCTOATENBHONW pabOTHl KOHTPOJIHPYIOTCSA U YIUTHIBAIOTCS NMPH TEKYIIEM M IPOMEXYTOUYHOM
KOHTpOJIe ycrieBaeMocTH oOydarorierocs. IIpi 3TOM MpOBOAATCS TECTUPOBAHKE, IKCIPECC-OMPOC U (PPOHTAIBHBIN
OIIPOC Ha CEMUHAPCKUX U MPAKTHICCKHUX 3aHATHUSIX, 3aCIyIIMBaHUE JOKIAIOB U COOOIIECHHUHA O TOTOIHUTEIHLHOMY
MaTepHaly K JISKIUAM, TPOBEpKa JOMAITHUX KOHTPOIBHBIX padoT | T.1.

7. ®OH/ OLIEHOYHBIX CPEACTB
AJISl TPOBeJeHHUsI IPOMEKYTOYHOH ATTEeCTAMH 00y4aloIUXCs
1o JUCUMILIMHE (MOXYJII0)

7.1. IlepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B NpoLecce
0CBOEHHUS 00pa30BaTeJIbHON MPOrpaMMbl

Komnerenuus Oransl IIponenypa
dbopMUpOBaHUS OLICHUBAHMSI
YK-1 CrnocobeH ocyLLeCcTBNASATb MOWCK, 3HATB: OCYILECTBIIATH IIOUCK, VYerHbli ompoc,
KPUTU4YEeCKMMN aHarnnm3 n CUHTe3 . KpI/ITI/IlIeCKI/Iﬁ aHaJIu3 U CUHTEC3 TECTUPOBAHUE,
nHdopMaLnm, NPUMEHATb CUCTEMHbIN uHbOpMAITHH
noAxog, Ans peLeHnsl MOCTaBNEeHHbIX VMeTb: pelnath MaTeMaTHIeCKUe KOHTpOIIbHAA paboTa.




3agad

3a1a4u.

3aaa4

Baagers: npUMEHSTh CUCTEMHBII
MOIXOJT AJISl PELIEHUS] TOCTaBICHHBIX

IIK-1

Crioco0GeH KOHCTPYHPOBATh COIEP KaHNE
00pazoBaHus B IPEIMETHON 00J1acTH B
cooTBeTcTBUH ¢ TpeboBanusMu OI'OC
OCHOBHOT'O M CPE/IHETO O0IIEero
00pazoBaHusl, C ypOBHEM Pa3BUTHS
COBPEMEHHOW HAyKH U C Y4ETOM
BO3PACTHBIX 0COOEHHOCTEH 00YYarOIIUXC s

HayKH.

3a7a4H.

3HaeT: KOHCTPYUPOBATh COJIEpKaHUE
obpazoBanus mo TOAIl B
cootBeTcTBHH ¢ TpeboBanusMu OI'OC u
C YPOBHEM Pa3BHTHS COBPEMEHHOM

YmMmeer: pemaTth MAaTEMAaTUIECKNE

BiiageeT: KOHCTPYHPOBATH COACPIKAHNE
o0pa3oBaHms O TeOpHUU YHKIUU
JIeHCTBUTENBHOTO IEPEMEHHOTO B
cootBeTcTBHH C TpeboBanusiMu GPIOC.

VYcrHblii onpoc,
TECTUPOBAHHUE,
KOHTpOJIbHAs paboTa.

7.2. Onucanue noka3aresieil 1 KpUTEPHEB OLIEHMBAHUS KOMIETEHI[HIT HA Pa3TUYHBIX
Tanax ux GopMHUPOBAHHUS, OIIMCAHUE IIKAT OI[CHUBAHUS
YK-1 Cnioco0eH ocymiecTBIATh NOUCK, KPUTHYECKUI aHAIU3 U CMHTe3 HHGoOpMalum,
NPUMEHATH CUCTEMHBIH MOAXO0/ JIs1 pellleHNs] MOCTABJIEHHbIX 32124

IMoka3atenn (uto

OneHoYHAaa HIKaJIa

o0yyalommiicst  J0JKeH
MPOJIEeMOHCTPUPOBATH)

YaoBaerBoputeabHO

Xopowo

3HaTh: OCYIIECTBIIATH
MIOUCK, KPUTHYECKHI
aHaJIM3 U CUHTE3
HHPOpPMATH

Ymern: pemiats
MPaKTUYEeCKHE 3aAa4H.
Baagers: npuMeHATH
CUCTEMHBIHN MOAXO0T IS
peuICHUs MOCTaBJICHHBIX
3aja4

3HaeT OCHOBHOI MaTepual,
HO JIOIyCKaeT HeTOUHOCTH,
IIpu pemennu npuMepos,
3a/1a4 JI0IyCKAET OMIMOKH.

3Haer y4yeOHBI Martepuan. YMmeer
[PAaBHJILHO TIPUMEHHUTH TCOPUIO TIPH

BBINOJIHEHUT MPaKTHYECKHX
3aJlaHii, BIIAJEET HEOOXOIUMBIMH
pUeMaMu BBINOJIHEHHS
MIPAKTHYECKUX 3aJaHMIA, HO
3aTpyJHAETCS C  NPUMEHEHHEM

31-1a1-u/u71, CBA3aHHBIX C HOBBIMH
HECTaHAAPTHBIMU 3aJadyaMu.
MOKa3bIBae€T  JIOJDKHBIN YPOBEHB

c(opMUPOBAHHOCTH KOMIIETEHIIUH.

Oriau4Ho
3HaeT MIYOOKO W TIPOYHO
yueOHbI MaTepuas, CBOOOIHO

OTBEYacT Ha BOIIPOCHI, CBO6OHHO
pemacT 3agavu, HE 3aTPyAHACTCA
C OTBETOM IpU BUIOU3MCHCHUH

3aJaHMIA, MIPaBUILHO
000CHOBBIBaeT NIPHHATOE
pelieHue, BlIaJIeeT

PasHOCTOPOHHUMHU HAaBBIKAMHU H
npueMamMu BBITIOJTHCHUSA

TPAKTHYCCKUX 3aJIaHHH,
MOKAa3bIBAET JIOJDKHBIA ypPOBEHb
chopMUPOBAHHOCTH
KOMITETEHIIHI.

IK-1
CnocobeH KOHCTPYHUpOBaTh COJEpKaHHE OOpa3oBaHUS B TMPEAMETHOW 00JacTH B
cootBeTcTBUU ¢ TpeboBaHusMu OI'OC OCHOBHOTO U CpelHero oOIiero oopazoBaHus, ¢
YPOBHEM pa3BUTHS COBPEMEHHON HAayKu M C YYETOM BO3PACTHBIX OCOOCHHOCTEU
00y4armuxcs

IMoka3aTenu (uto OueHoyHas MIKajga

o0yuarouuiics JA0JIKeH | Y10BJIETBOPUTEIbHO Xopomuo Ot1inyno

TPOAEeMOHCTPHPOBATH)

3HaeT: KOHCTPYHPOBATh
coJiepaHne 00pa3oBaHUs
o TOJIT B
COOTBETCTBHH C
tpeboBanusmu ®I'OCu ¢
YPOBHEM Pa3BUTHS
COBPEMEHHOU HayKHu.
Ymeer: pemath
MaTeMaTHYECKHE 3a1auH.
Baageer:
KOHCTPYHUPOBATh
coJiepyKaHue
oOpa3zoBaHusl 1O

TeOpHH (PYHKIMU

3HaeT OCHOBHOH
MaTepHal, HO I0MyCKaeT
HeTouHocTH, [Ipu
BBIIIOJTHEHUH
MIPAaKTHIECKUX 3a/1aHniT
JIOIyCKaeT OMINOKN.

3HaeT y4yeOHBIH  MarTepHual.
YMeeT NpaBUIBHO NPUMEHUTH
TEOPHIO  TNPHU  BBINOJHEHUHU
IIPAKTUYECKUX 3aJIaHuH,
BIaJceT HEOOXOJMMBIMH
IpueMaMu BBINIOJTHEHUS
IPAaKTUYECKUX  3aJaHui, HO

3aTpyAHSAETCS C TPUMEHEHUEM
3HaHHﬁ, CBsI3aHHBIX C HOBBIMU
HeCTaH}IapTHbIMI/I 3aJa4aMu.
IMOKa3bIBACT )IOHH(HbIﬁ ypOBeHb
c(hOpMHUPOBAHHOCTH
KOMIIETEHITUHA.

3HaeT TIy0OKO W TPOYHO
yueOHbIN MaTepHal,
cBOOOJHO  OTBe4aeT  Ha
BOIIPOCHI, CBOOOJIHO pelaeT
3alau, HE 3aTpPyAHSIETCS C
OTBETOM IPH BUIOM3MEHEHUN

3aaHHi, MPaBUIILHO
000CHOBBIBAET MIPUHATOE
pelieHue, BJIaJIceT

Pa3HOCTOPOHHHMH HaBBIKAMH
W T[pUeMaMd  BBINIOJHEHUS
MIPaAKTUYECKUX 3aJlaHui,
TOKa3bIBAET OJKHEII
YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETEHIIUA.
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JIEUCTBUTECIBLHOTO
MEPEMEHHOTO B
COOTBETCTBUHU C
tpeboBanusiMu OI'OC

7.3. TunoBblie KOHTPOJIbHBbIE 32/IaHUSl WIN WHbIE MATEPUAJIbI, HE00OX0AMMbIE VISl OLlEHKH
3HAHUI, YyMEeHH, HABHLIKOB M (MJM) ONbITA JeATEJbHOCTH, XaAPAKTEPHU3YIOIIUX ITANbI
(opMupoBaHHA KOMIIETEHUNH B MpoLiecce 0CBOeHUs 00pa30BaTeIbHOM MPOrpaMMBbl

Hpumepnble eapuaHnmobl Koumpwlbublxpaﬁom

3AJAHUA TPOMEXKYTOYHOI'O KOHTPOJIA IO MOAYJIIO Ne 1.

1.

BapuanT Ne 1.

OnpeziesieHne METPUYECKOTO TPOCTPAHCTBA. [loKasaTh, YTO MHOMECTBO yMOPsAOYeHHBIX rpynm u3 [

n
JENCTBUTENBHBIX uncen X = (X11X2""’Xn) C paccTOSHHEM p(X, y) = Z(yk — Xk)2 o0Opasyer
k=1

METPHUECKOE MPOCTPAHCTBO.
Jloxazate, 9T0 C[a, b] — HOPMHUPOBAHHOE MIPOCTPAHCTBO

BapuanT No 2

Jloka3aTh, 4TO MHOXECTBO BCeX HempephiBHEIX Ha [a,0] dymxuuii 06pasyer merpuueckoe npocrpascTso,

CCJIM 1101 paCCTOAHHUEM MECIKIAY ABYMS DJICMCHTAMHU f n g 9TOr'0 MHOKECTBA OIIPEACINTDH

p(f.9)=max! f(x)-g(®)|.

a<x<b

[Tokazath, 4YTO MPOCTPAHCTBO |_2 [a, b], COCTOSIIIIEE U3 HETIPEPHIBHBIX Ha [a, b] JIEWCTBUTENBHBIX (YHKIUH,

b
CO CKAIISIPHBIM TIPOM3BEACHUEM ( f , g) = J. f (X) g (X)dX SIBIISICTCSI €BKIMOBBIM TIPOCTPAHCTBOM.

a

BapuanT Ne 3
n
[Mokasate, uto [1—mepHoe apuMeTHHECKOE MPOCTPAHCTBO R", snemenramn KOTOpPOTO CIy’KaT

CUCTEMBI JICHCTBUTEIHHBIX YHCEN X=(X1,X2,...,Xn) , C OOBIYHBIMH ONCPAIUSIMH CIOKCHUS |
n

YMHOMEHHUS U CKAIAPHBIM [IPOU3BEAECHUEM (X, y) = Z X, Y, ects eBkimI0BO MpOCTPAHCTRO.
i=1

o n
HOKa3aTL, 4TO €CJIiIk B  JCHUCTBUTCIBHOM n-— MEPHOM  HPOCTPAHCTBE R C JJIEMCHTaMH

n
X= (Xl, ) TP Xn) TMOJIOKHTb ” X ”1: Z‘Xk ‘ , TO 3TO MPOCTPAHCTBO OYAET HOPMHUPOBAHHBIM
k=1
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2.

BapuanT Ne 4
Jlokasatb, uto £ , - METPUUECKOE IPOCTPAHCTBO.

Pasnoxuts QpyHkiuo Y = X% & psan Oypbe B UHTEpBAIE (—72' 7T ) .

Bapuant Ne 5

[Moka3athb, YTO MHOKECTBO YHOPSAOUEHHBIX rpynn u3 [1 melictBuTensHbIX uncen X = (X1’ ) ST Xn) c

n
paccrosiHueM p(X, y) = Z(yk — X, )2 00pasyeT METPHUECKOE TIPOCTPAHCTRO.
k=1

o n
HOKaBaTB, qTO €ClIIk B  JCHUCTBUTCIHBHOM n-— MCPHOM  IPOCTPAHCTBC R C JJIEMCHTaMH

n
X= (X1’ ) T Xn) TOJIOKHUTh ” X ”: Z le , TO 3TO IIPOCTPAHCTBO OYET HOPMUPOBAHHEIM.
k=1
Bapuant Ne 6

Joxkazats, 9To C[a, b] — METPUUYECKOE MPOCTPAHCTBO.

I[OKaBaTL, 4qTO R — HOPMHUPOBAHHOC IMPOCTPAHCTBO

Bapuant Ne 7

SIBIISIETCS JTM MHOYKECTBO JCHCTBUTEIBHBIX YHCEN METPHIECKAM IIPOCTPAHCTBOM, €CIIHM PACCTOSHHE MEKLY
3JIEMEHTAMH 3TOTO MHOKECTBA OTPEIETUTh p(X, y) =| X—=Yy | .

~ n
[Mokasate, 4ro ecnu B jelctBuTenbHOM [l —MepHOM  TpocTpaHCTBE R C  DIIEMEHTaMH

X= (Xl, X, ,...,Xn) TIOJIOXKHUTD ” X ”OO: maX| X, |, TO 9TO  MPOCTPAHCTBO  Oyzxer

1<k<n
HOPMHUPOBAHHBIM.
BapuanT Ne 8
[TokasaTk, 9TO MHOKECTBO YIOPSAOUYEHHEIX rpyn u3 [1 melicTBuTensHBIX uncen X = (X1’ ) S Xn) c

paccTosHueM p(X, y) = maX| Yo — X, | 00pasyer METPHIECKOE IPOCTPAHCTBO
1<k<n

Paznoxuts Gyskumo Y = X B psixg @ypbe B HHTEpBaC (O, 27 ) .

BapuanT Ne 9
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1. Tokasars, uTo B mpocTpaHCTBE |_2 [—72' 7T ] HEIPEPBIBHBIX HA [—7Z' y 7T ] (YHKIMH TPUTOHOMETpHUYECKas

cucrema %%, COSNL, SiN Nt (n =1,2,) 06pasyeT OpTOrOHAIBHYIO CHCTEMY.

2. EBKINIOBO MPOCTPAHCTBO KAK HOPMUPOBAHHOE.

Bapuant Ne 10
1. JluneliHas HE3aBUCUMOCTh OPTOTOHAIBLHOW CHCTEMBI.

2. HopwmupoBaHHOE ITPOCTPAaHCTBO KaK METPUYECKOE.

3AJJAHUS TIPOMEXKYTOYHOT'O KOHTPOJISI IO MOJAYJIIO Ne 2.

Bapuant Ne 1.

1. I[OKaSaTL, YTO CyMMa KOHEYHOT' O YHCJIa U3MEPUMBIX MHOKECTB U3MEPUMA.

2. Jloka3aTh, uTO eciM Ha M3MepUMoM MHoxecTse E 3anana m3mepumas ¢pynkmus f (X) u C =CONSt , o

[ ef ()dx = ¢ f (x)dx.

BapuanT Ne 2.
1. Jloxa3ats, 9TO IepecedeHre KOHEYHOTO YHCJIa H3MEPUMBIX MHOKECTB H3MEpHMA.

2. JlokasaTh, 4TO €CTH Ha M3MepuMoM MHoxkecTBe E 3amans msmepumeie dpyrxman T (X) u g(X), o

[ £00+ 903 [dx= (x)dx+ [ g(x)alx.

BapuanT Ne 3.

1. [okaszat, 49TO ecinu (QyHKIHS f(X) mMepuMa Ha MHOXecTBe E, TO wu3MepuMbl (QYHKIUU
cf (x), f(x)+c, c=const.

2. I[OKaSaTL, 4YTO €CJIM Ha HU3MCPHUMOM MHOXKECTBE E n3Mepumas (I)yHKL[I/Iﬂ YAOBJIETBOPACT YCJIOBUIO

a< f(x)<b,ro

amE < [ f (x)dx <bmE .
E

BapuanTt Ne 4.

1. Joxasatk, uto ecmu dynkmuu T (X) um g(X) m3mepumsl Ha MHOXecTBe E, TO M3MEpHMBI (yHKIMH

f(x)+9(x), f(x)-9(x).
2. Jloka3zarb, YTO €CIM Ha M3MEPUMOM MHOXecTBe E m3Mepumas QyHKIMS YIOBJIETBOPSET HEPABEHCTBY

f(x) <g(x), 0
j f (x)dx < [ g(x)dx.

13



1.

BapuanT Ne 5.

Jokasats, uro ecmn ¢ymkmuu T (X) m Q(X) msmepumel Ha MHOXecTBe E, TO M3MepHMBI (yHKIHH

f2(x), f(x)/g(x).

2. Jloxasats, 4T0 Pa3sHOCTh M CHMMETPHUIECKast PAa3HOCTh JBYX U3MEPHMBIX MHOXKECTB HU3MEPHMBI.

Ilpumepnvie mecmogule 3a0anun 011 meKyuiezo KOHmpona no oucuyunaune « Teopuu
dyuKyuu deilicmeumenbHozo nepemenHozoy.

MOJYJIb 1. MeTpuyeckue, JHHeiiHbIe, HOPMUPOBAHHBIC  €BKJIN/I0BbI IPOCTPAHCTBA.

Bapuanr 1.

1.

MuosxectBo N HaTypanbHEIX uncen sBuseTcs:
1) KOHEYHBIM;

2) CUETHBIM;

3) mycThIM;

4) HECUCTHBIM.

Kakas u3 cnefyromux QyHKIuiA 3a1aeT MeTpuky Ha R :

1) p(X,y)=X-Y;
2 p(X,y) =y —X;
3) p(xy) =|x—VY[;

4 p(x,y)=sin(x-y) xyeR

Touka X € X ( X — METPHUYICCKOC HpOCTpaHCTBO) HAa3bIBACTCS TOYKOM MPUKOCHOBCHUS MHOXKCCTBA

M < X, ecim mo6as ee OKPECTHOCTb COJIEPKHUT:
1) omHy TOUKY U3 M;
2) xoTs OBI OJIHY TOUKY U3 M;
3) HU OJTHOM TOUKH U3 M;
4) KOHEeYHOe YUCIIO TOUeK U3 M.

B npoctpanctee C[a,b] nenpeprsupx dynkmuit f = f (X) na orpeske [@,D] wopma onpenenserca
hopmyoit:

SR ERECIE

2)[f+gfd f()+9(X)1;

3) |f]=max! fI:

a<x<b

H[fl=minl f ()1
as<x<b
Kaxkoe 13 ClTe/lyloluX 9UCI0BbIX MHOKECTB SBJISAETCS TMHEHHBIM HPOCTPAHCTBOM:
1) N — MHOXecTBO HATYpaIbHBIX UHCET;
2) Z — MHOXeCTBO 1IeJIbIX HHCelL;

3) Q — MHOXecTBO palMOHAIBHBIX YHCEI;

4) R — MHOXeCTBO JeHCTBUTENBHBIX UYMCEIL;
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6. B N—wmeproM apudmermueckom npoctparctde R, sIeMeHTaMu KOTOPOTo CIyXAaT CHCTEMbI
JeHCTBUTENbHBIX Yncen X = (Xl, ) ST Xn) , CKJIIPHOE TIPON3BE/ICHHUE ONPE/ICNISETCS] PABEHCTBOM:
X,y €R"
n n 9
1) (X,Y):Z(Xi"'Yi)? 3) (XaY):Z(Xi"'yi) ;
i=1 i=1
n n )
2) (X’y)=zxi')’i; 4) (X,y) = Z(Xi+yi)
i=1 i=1
Bapmnanrt 2.
1. MuoxectBo Q panvoHaNbHBIX YHCEN ABIAETCS:
1) KOHEYHBIM;
2) CYUETHBIM;
3) mycThIM;
4) HEeCUCTHBIM.
2. Kakas u3 cienyronmx (GyHKIUN 3a1aeT METPUKY Ha
n H n .
R ={(8y,8,0-,) |8 € Ry i =L, X, Y R, X= 04, %00, Y= (s, Vareon¥,)
n n
2, _ 2
1) p(x,y)=W,Z(xi+yi) ; 3) P(X’Y)—Z(Xi +Y;)
i=1 i=1
n 2 n
2) p(%,y) = Z(Xi =¥ 4 p(x,y)= Z(Xi +Y;).
i=1 i=1
3. Touka X € X (X —MeTpuueckoe INPOCTPAHCTBO) HA3BIBACTCA 7HPeOenbHOll MOYKOU — MHOMKECTBA
M < X, eciu mo6as ee OKpECTHOCTb COJIEPKHUT:
1) omHy TOUKyY U3 M;
2) KOHEYHOE YHCII0 TOYEK U3 M;
3) HU OJTHOM TOUKH U3 M;
4) OECKOHEYHOE YHCIIO TOYEK U3 M.
4. B mpoctpaHCTBE R" ={(a1,a2,...,an) | q; € R, i =L...,n}, xeR" , X=(X1,X2,...,Xn), HOpMa
omnpenensiercs GopMyIIon:
n n
2 3
DXl 2% 3) = 2%
i=1 i=1
n n
2l xll= [ 2% 9 Il 2%
i=1 i=1
5. Kakoe 13 cieytolux YUCIOBbIX MHOXKECTB SIBJISIETCS IMHEHHBIM MPOCTPAHCTBOM:
1) N — MmHOXecTBO HATYpaIbHBIX UHCE;
2) Z — MHOX€ECTBO LEJIbIX YHCEIL;
3) Q — MHOXecTBO palMOHATBHEIX YHCET;
4) C — MHOXECTBO KOMIUIEKCHBIX HHCEIT;
6. B nuHeiiHOM mnpocTpaHCTBE |2 , DIIEMEHTaMH KOTOPOI'O CIIy)KaT BCEBO3MOJXKHBIE IOCJIEI0BATEIbHOCTH

JEHCTBUTEIBHBIX YHcen X = (Xl, ) CYTITD Sy .), YIOBJIETBOPSIIOUIUX YCIOBHUIO

i Xi2 < 0
i=1
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CKaJAPHOE MPOU3BEJECHUE onpeenseTcs papeHcTeoM: X, Y € |2

1) (X,y)=i(xi+yi); 3) (x,y)=2(xi+yi)2;

zﬂxwzg&vn @Wdﬁﬁi@ﬁmf

Bapmnant 3.

1.

MHoxecTBO R [IelCTBUTEIBHBIX HHCeT SIBISETCS:
1) KOHEYHBIM;

2) CUCTHBIM;

3) mycThIM;

4) HECYETHBIM

MHOX>XECTBOM.

2.

Kakas u3 cnepyronmx QyHKIUHA 3a1a€T METPHUKY Ha

R" ={(@,,8,...8,) |8, <R =11}, XY <R, X=(X X0 %,), Y= (Vs Yoro¥a)
1) p(X,Y) :;(Xi + yi)z? 3) p(X,Y) :_Zl:(xi +Yi)

2) p(X,y) = /g(xi +y.)?; ) p(X, y)zglxi Yl

Touka X € X (X —MeTpuyeckoe TNPOCTPAHCTBO) HA3BIBACTCA NpedenbHoll Moukoi — MHOXKECTBA

M < X, ecnu mo6as ee OKpeCTHOCTb COEPIKUT:
1) omHy TOUKY U3 M;
2) KOHEYHOE YHCII0 TOYeK U3 M;
3) HU OJTHOM TOYKH K3 M;
4) 6ECKOHEUHOE YHUCIIO TOUYCK 13 M.

B npoctpanctee  R" ={(a,,8,,...,2,)|& €R,i=1...n}, xe R", x=(X,X,,...,X,), HOopma

ompenensercs: HopMyIioii:

I xI= % 3 lIxlk 2%
i=1 i=1l
N PRI HIxIED] x|
i=1 i=1

Kakoe 13 ciaexyromux 4uCIOBBIX MHOKECTB HE SIBISIETCS JIMHEHHBIM IPOCTPAHCTBOM:
2) Q — MHOXecTBO parMOHATBHEIX UHCET;

3) R — muoxectBo neiicTBuTenbHBIX YHCe;
4) C — MHOKeCTBO KOMILUIEKCHBIX YHCEI;

B nuuelinoM npocTpaHCTBE |_2 [a,b], COCTOAILIEM U3 HENPEPBIBHBIX Ha [a, b] JIEWCTBUTEIBHBIX

byHKIHIA f=f (X), g= g(X) , CKIPHOE MPOU3BEICHUE

b
OIIPEMIENSAETCS PABEHCTBOM ( f , g) = I f (X) g (X)dX

y (f,9)=[ f(x)g(x)dx; 3) (f,9) = [(f () —g(x))dx;
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2) (f,9) = [(f()+g(x))dx; ") (f,g)=JI(f(x)—g<x>>2dx-

MOAYJIb 2. Mepa, usmepumslie pyHkuuu, uurerpan Jledera.

Bapuanr 1.

1.

Mepoii unTepBaa (a, b) Ha3bIBaCTCs, YUCIIO:
1) m(a,b)=b-a;
2) m(a,b)=b+a;
3) m(a,b)=a-b.

CDyHKHI/ISI f (X) , 3aJ/laHHas1 Ha MHOXXCCTBC E, Ha3bIBACTCsA u3M€pMM017£, €CIIn:

1) ato mHOXecTBO E m3mepumo;

2) npu nr06oM A U3MEPHMO MHOKECTBO E(f > a) I{X ek | f (X) > a};

3) MHOX€eCTBO E u3MepuMo u npu mo60oM A M3MEPUMO MHOXKECTBO

E(f >a)={xeE| f(x)>a}.

Ecmu u3MepuMbie OrpaHU4CeHHBIC (PYHKIIUU f (X) u( (X) , 3a/1aHHbIE Ha MHOXecTBe E, 25KBUBaIeHTHBI,

TO

1) [ fodx< [g(x)dx;
2) [ £(dx> [ g(x)dx;
3) [ f(dx=[g(x)dx;

Bapuanr 2.

1.

Buemneii mepoit M *E orpaHMyeHHOro MHoxecTBa E Ha3piBaeTcs:

1) ToyHas HWXKHsS TPAHUIA BCCBO3MOXKHBIX MEP BCEBO3MOMKHBIX OTKPBITHIX OrPaHHMYCHHBIX MHOXKECTB,
conepkamuxcs B E;

2) TOYHas HWKHsS TPaHHMIA BCEBOSMOXHBIX MEP BCEBO3MOXKHBIX OTKPBITHIX OTPaHMYEHHBIX MHOXECTB,
coJieprKalx MHOXecTBO E;

3) TovHas BepXHsS IPaHHULA BCEBOSMOXHBIX MEpP BCEBO3MOXKHBIX OTKPBITBIX OIPAHHYCHHBIX MHOXECTB,
coaepauuxcs B E.

JBe QyHKIMH f(X) u g(X), 3aJlaHHble Ha OJHOM M TOM €  MHOXecTBe E Ha3bpIBaroTCs

OKBUBAJICHTHBIMH, CCJIN:
1) mE(f >qg)=0;
2) mE(f <g)=0;
3) mE(f #g)=0.

B onpenenennu unterpana Jlebera Touku X IPYIIHAPYIOTCS:

1) o npu3HaKy OIM30CTH UX HA OCH Ox;
2) 10 IPH3HAKY IOCTATOYHOM OIN30CTH COOTBETCTBYIOIINX 3HAUCHUH (DYHKIIHM;
3) mPOM3BOJIBHBIM 00PaA3OM.
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TecTbl HTOTOBOTO KOHTPOJIA

Bapmnanrt 1.

1.

MmuoxectBo R 1eficTBUTEIBHBIX YHCeN ABIAETCS:
1) KOHEYHBIM;

2) CYCTHBIM;

3) mycThIM;

4) HECYETHBIM

MHOX>XCCTBOM.

2.

7.

Kakas u3 cnepyronmx QyHKIUHA 3a1a€T METPHUKY Ha

R"={(a.a,,...a,) & €R,i=1..n}, X,y €R", X=(X, X0 %,), ¥ = (Y1 Yoreea¥i) -
1) p(X,Y) =i(xi +Y)%; 3) p(X,Y) zi(xi +Y;)

2) p(X, y):ﬂZl:(Xi +yi)2 ; 4) p(%Y) :an] X =Yl

Touka X € X (X —MeTpuyeckoe TNPOCTPAHCTBO) HA3BIBAETCA NpedenbHoll Moukoi  MHOXKECTBA

M < X, ecnu mo6as ee OKpeCTHOCTb COEPIKUT:
1) omHy TOUKY U3 M;
2) KOHEYHOE YHCII0 TOYeK U3 M;
3) HU OJTHOM TOYKH K3 M
4) OECKOHEYHOE YHCIIO TOYEK U3 M.

B mpoctpanctee  R" ={(a,,a,,...,4,)| & €R,i=1...n}, xe R", X=(X,X,,...,X,), Hopma

omnpezensercs (GopMyJIOHn:

Xl D% 3 IIxl=, D%
i=1 i=1
2) ||x|I=,/in : H I xl=220% |-
i=1 i=1

Kakoe u3 CJICAYIOMNUX YUCIIOBBIX MHOXKECTB HE SABJIACTCA JIMHEHHBIM IMPOCTPAHCTBOM:
1) Q — MHOKECTBO pallMOHAJIbHBIX YHUCEII;

2) R — MHOxKecTBO neficTBUTENBHEIX YHCET;
3) C — MHOXeCTBO KOMITIEKCHBIX UHCETT;

B nmHeliHOM mpocTpaHCcTBE L2 [a,b], COCTOSIIIIEM M3 HENPEPHIBHBIX HA [a, b] JeWCTBUTEIHHBIX

¢byHKIMH f=f (X), g= g(X) , CKaJIpHOE MPOM3BEACHHE

b
OIPEMIENAETCS PABEHCTBOM ( f , g) = I f (X)g (X)dX

n (f,9)=] f()g(x)dx; 3 (f.9)=[(f(0-g(0)dx;

2 (L9=J(10ra00kx 0t [[(f-awyex

a

HBe ¢yHKINU f(X) H g(X), 3aJaHHBIE HAa OJHOM M TOM >K€ MHOXecTBe E HasbpIBarorcs

OKBUBAJICHTHBIMH, CCJIN:

nHmeE(f >g)=0;
18



2mE(f <g)=0;
3yME(f =g)=0.

Bapuanr 2.

1.

MHoOxecTBO Q palrOHAJIbHBIX YUCEJI ABJIACTCA:

1) KOHEYHBIM;
2) CYUETHBIM;
3) mycThIM;

4) HECYETHBIM.

Kakas n3 cenyronmx QyHKITHHI 3aJaeT METPUKY Ha

R"={(a,a,,...a,)|a eR,i=L..n}, X,yeR", X=(X,X5,.--X,), Y=(Y1: Yore-ts¥Y,):

D pxY) = 306 +9)° 9 pXY) =X (% +Y,)’
2) ,O(X,y)ﬂ/i(xi—yi)z ; 4) p(X’Y):‘/i(Xi"'Yi)-

Touka X € X (X —MeTpuueckoe NPOCTPAHCTBO) HA3BIBACTCS NpPeOenbHOll MOYKOL — MHOXKECTBA

M < X, eciu mo6as ee OKpeCTHOCTb COJIEPIKHT:
1) omHy TOUKY U3 M;
2) KOHEYHOE YHCII0 TOYeK U3 M;
3) HU OJTHOM TOYKH K3 M;
4) OECKOHEYHOE YHCIIO TOYEK U3 M.

B npoctpancTBe R" ={(a1,a2,...,an)|ai eR, i =L...,n}, Xe Rn, X=(X1,X2,...,Xn), HOpMa

omnpezensercs (GopMyJIOn:

1) ||><|I=,/Z><i2 : 3) ||X||=,/z><i3
i=1 i=1

2) ”X”:ﬁzxi ; 4) ||X||=in
i=1 i=1

Kakoe 13 cneayroniix 4uciIoBEIX MHOXKECTB SBIISAETCS TMHEHHBIM IPOCTPAHCTBOM:
1) N — MmHOXecTBO HATYpaIbHBIX UHCE;

2) Z — MHOXeCTBO 1IeJIbIX HYHCElL;
3) Q — MHOXecTBO palMOHaIBHBIX YHCE;

4) C — MHOXCCTBO KOMIIJICKCHBIX YHCECII;

B nuneitHom TIPOCTPAHCTBE |2, 3JIEMEHTaMH KOTOPOTO CJIYXXaT BCCBO3MOXKHBIC ITOCICI0OBATCIBHOCTH

JCHCTBUTEIBHBIX YHcen X = (Xl, ) CYTITD Sy .), YIOBJIETBOPSIIOUIUX YCIOBHUIO

i Xi2 < 0
i=1

CKaJAPHOE ITPOU3BEJICHUE onpeenseTcs paeHcTeoM: X, Y € |2

) (X1y):2(xi+yi); 3) (X,Y):g(xi+yi)2;
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2) (X,Y) :Z::Xi Yis 4) (X, Y):ﬂg(xi +yi)2

OyHKIUSA f (X) , 3a1aHHas Ha MHOXxecTBe E, Ha3pIBaeTCsa usmepumoul, €ciu:
1) sto MHO)ecTBO E usmepumo;
2) mpu mo6oM A H3MEPHMO MHOXKECTBO E(f > a) ={X ek | f (X) > a};

3) MuoxkecTBO E n3mepumo u npu 11060M A U3MEPUMO MHOKECTBO

E(f >a)={xeE| f(x)>a}.

Bapmnant 3.

1.

MuoxectBo N HaTypanpHBIX uncen sBiseTCS:
1) KOHEYHBIM;

2) CUCTHBIM;

3) mycThIM;

4) HEeCUCTHBIM.

Kakas u3 cnefyromux QyHKIuiA 3a1aeT MeTpuky Ha R :
1) p(Xxy)=x-y;

2) px,y)=y—x;

3) p(xy) =|x—Vy[;

4 p(x,y)=sin(x-y) xyeR

Touka X € X ( X — METPUUECKOE IIPOCTPAHCTBO) HA3BIBAETCS TOUKOM MPUKOCHOBEHHUS MHOKECTBA

M < X, ec mo6ast ee OKPECTHOCTD COJIEPKHUT:
1) omHy TOUKY U3 M;
2) xoTst OBI OJHY TOUKY U3 M;
3) HU OJTHOM TOuKH U3 M;
4) KOHEYHOe YUCIIO TOUeK U3 M.

B npoctparcrse C[a, b] nenpepsmreix dymxmmit T = f (X) na otpeske [a,b] Hopma onpenensercs
hopmyoit:

[ f]= 1

2 [f+g[d f)+9(X):

3 [fl=max! eI

a<x<b

H[fl=minl f ()1

a<x<b

Kakoe 3 cileyrol1X YMCI0BBIX MHOKECTB SBIAETCS JMHEHHBIM TIPOCTPAHCTBOM:
1) N — MmHOxecTBO HATYpaIbHBIX UHCE;

2) Z — MHOXeCTBO 1eJIbIX HHCelL;
3) Q — MHOXecTBO palMOHATBHBIX YHCEI;

4) R — MHOXeCTBO JeHCTBUTENBHBIX UYMCEIL;

n
B N—MepHOM apudMeTHIeCKOM IIpocTpancTBe R, 37eMeHTaMu KOTOPOTO CITy’KaT CHCTEMBI

nefcTBUTENbHBIX yncen X = (Xl, ) U Xn) , CKJIIPHOE [IPOU3BEICHHUE OTIPEAEISETCS PABEHCTBOM:

X,yeR"
D () = D0 +): 9 () =30+
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2) (X’y):_znlxi'yi; 4) (X’y):

7. B ompenencunu uHTerpana Jlebera Touku X TPYIIUAPYIOTCS:

1) o mpu3HaKy GIM30CTH UX HA OCH Ox;
2) 10 IPHM3HAKY JOCTATOYHOM OIN30CTH COOTBETCTBYIOIINX 3HAUCHUHN (DYHKIINM;
3) mpoH3BOJBHBIM 00PaA3OM.

Ilpumepnulii nepeuens 60nPoCo8 011 NPOMEHCYMOYHOU ammecmayuu (IK3amen)

KoHTpoabHBIEC BONPOCHI IO KYpPCY.
1.ITonarue MHOecTBO. Onepanuy HaJ MHOXECTBaMHU.
. CueTHBIE U HeCUeTHbIE MHOXKeCTBA. [Ipumepsl.
. OKBUBAJICHTHOCTh MHOXECTB. MOIIHOCTH MHOecTBa. [Ipumepsr.
. Onpenenenne METPUIECKOTO IPOCTPaHCTBA. [IprMepsI.
. 3ambIkaane MHOXKecTBa. [IpenenpHast Touka. CXOIUMOCTb.
. OTKpBITBIE M 3aMKHYThIE MHO)KECTBA.
. OTKpBITHIE ¥ 3aMKHYThIE MHO)KECTBA Ha YHCIIOBOH MPSMOIA.
. IlomHOTa METPUYIECKNX TPOCTPAHCTB.
. IPUHLUT C)KUMAIOLIHUX 0TOOpaKEeHHH.
10. KoMIakTHOCTh MHOKECTB B METPUUIECKUX MPOCTPAHCTBAX.
11. JInneitnsle npoctpancTBa. IIpumepsr.
12. JInneitHast 3aBUCUMOCTh U HE3aBUCUMOCTB 3JIEMEHTOB.
13. JIuneiinbie ¢pyHkuuoHamnbl. [Tpumeps.
14. BeImykiple MHOXKECTBA M BBIITYKJIbIC (DyHKIIMOHAIBI.
15. Teopema Xana-banaxa.
16. Onpenenenrne HOPMUPOBAHHOTO MpocTpaHcTBa. [Ipumepsl.
17. EBkinzioBsl ipocTpancTsa. [Ipumepsl.
18. HepasenctBo beccens. PaBenctBo IlapceBans.
19. 3aMKHYTBIE OPTOrOHAJILHBIE CUCTEMBI.
20. ITonHble eBKIKUAOBHI IIpOCTpaHcTBa. Teopema Pucca-@uiepa.
21. JIunelinple GYHKIMOHAJIBI U ONIEPATOPHI.
22. Teopema XaHna-banaxa B HOpMUPOBAHHOM MPOCTPAHCTBE.
23. Mepa anieMeHTapHBIX MHOYKECTB.
24. JIeGeroBa Mepa MIOCKUX MHOMXECTB.
25. AanuTuBHOCTE U O —aJIUTUBHOCTH MEPHI.
26. onpezieNieHNe ¥ OCHOBHBIE CBOIICTBAa M3MEPUMBIX MHOXKECTB.
27. [leticTBUS HaJ U3MEPUMBIMH (QYHKIIUAMU.
28. DKBUBaJIEHTHOCTD (GyHKIMH. CXOAMMOCTD OYTH BCIOAY.
30. Onpenenenue unterpana Jlebera.
31. OcHoBHEBIE cBOlicTBa MHTeTpaa Jlebera.
32. IlpenenbHblil nepexo Moj 3HaKOM WHTErpana.
33. CpaBHenue uHTerpana Jledera ¢ mHTErpamoMm Pumana.

O 0 3O W W

7.4. Meroauyeckue MaTepuajbl, onpeae/siomye NpPoueAypbl OLEHUBAHUS 3HAHUIA,
YMEHHH, HABBIKOB W (MJHM) ONBITA [JAEATEJbHOCTH, XaPAKTEPHU3YIOIIMX JTANbI
(popMupoBanus KoMIeTEeHIIH.
PesynbraTthl (opMUpOBaHMS KOMIETEHUUH MO AUCLUIUIMHE OLIEHUBAIOTCA MO OauIbHO-
PEUTHUHTOBOW CHCTEME.
Bceero no gucuuruiHe cryneHT MoxeT HaOpare 100 GamnoB (umnm Gosee ¢ ydeTom
OOHYyCHBIX 0OaylioB), U3 KOTOphIX 20 GayyioB cOCTaBisOT Oayuibl 3a moceniaemMocts, 50 — 3a

aKTUBHOCTE U 30 CTYACHT IIOJIY4YaCT Ha 3K3aMCHC.

Bcero 1o AuCHUIUIMHE TPEIyCMOTPEHO 1Ba Moayis. Jis pacdyera 6GayuioB, MOJYYEHHBIX CTYAEHTOM 3a
MO/IyJib U UTOTOBOTO PEHTHHTra C yYETOM TPYMOEMKOCTH TUCIUILIMHBI, BKIFOYSHHON B yueOHBIN IUIaH, MOKa3aTelu
(Mo MOCeIeHn 0, aKTHBHOCTH, PYyOEKHOr0 KOHTPOJISI) MEPEMHOMAIOTCS HA COOTBETCTBYOMIHME KOA(P(UIIMEHTHI.
Janubie K03(h(UIUEHTHI OMPEAEISIIOTCS OTAESIBHO ISl KAXKIOTO MOIYJIIS CIAEAYIOIUM 00pa3oM:

Koadpurment nocemenus - Kiocem =10/ Naag,

Koadpurment aktiBHOCTH - Ko =25/ Naxcrus,

T'ne:
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Nsan, — KOMYECTBO 3aHSTHH (TIap) MO JUCIUILIAHE B JJAHHOM MOJTYJIC;

Naxrs, — MAKCHMAIBEHOE KOJIMYECTBO OAIOB, KOTOPOS MOXKET HAOpaTh CTYACHT HA 3aHATHSAX (IPAKTHYCCKUX,
CEMUHAPCKHX, JJA00PaTOPHBIX) B IAHHOM MO/TyJIe + OaJuIbl, OJy4YeHHbIE Ha PyOesKHOM KOHTpOJIE.

Basnbl, osTy4eHHbIe cTyJeHTaMH, 3aHOCSATCs B )KypHas1 BPC cpa3y mocie okoH4aHus 3aHSTHS, BO BPeMsi KOTOPOTO
9TU GaJUIbl OBUTH MOTyYEHBL.

OreHKa Ha TIPOMEKYTOYHOM KOHTpOJIe (9K3aMEH) BBICTABIISCTCS 110 pe3ysibTaTaM OalIoB, TOTYyYEHHBIM CTYICHTOM
B CyMMe 000HX MOJTyJIeH TI0 CIIeaytomeli Taouie

HaGpannsie cTyneHTOM Oasmis OrieHKa Ha MPOMEXKYTOTHOM KOHTPOIIE
ot 0 10 50 HEYIOBJIETBOPUTEIIBHO
or 51 o 64 YIIOBJIETBOPUTENIHHO
oT 65 o 74 XOpOILO
ot 75 go 100 OTJIMYHO

Jliia mpouierypa OleHUBaHuUs UCTOIb3YIOTCS TECThI, KOHTPOJIbHBIE PaOOTHI.

Haunbosnee criocoOHBIM CTyACHTaM MpenoJaBaTeib PEKOMEHIYET CIeIHUATbHYI0 HAYUHYIO
pa3paboTKy OTIENbHBIX TeM M HpoOiieM Kypca B paMkax paboThl KadeapaibHOro KpyxKkKa
CTYACHYECKOTO HAay4yHOTO OOINECTBA C IMOCIEAYIOIMIMMH BBICTYIUICHUSIMH Ha €XKETOJHBIX
HAYYHBIX KOH(GEPEHLIUAX YHUBEPCUTETA.

Tecmuposanue: Ha TIPAKTHUECKUX 3AHATHUAX DPEANTHU3YETCS TeCTHPOBAHME CTYICHTOB C
LEJIbI0 KOHTPOJISL PE3YJIbTATOB UX CAMOCTOSATEIHHON PabOTHI IO YCBOCHHIO OCHOBHBIX MOHATHH U
TEM Kypca.

Ouenka pabomul c mecmogviMu 3a0AHUAMU:

0- 20 % mnpaBUIBHBIX OTBETOB OIEHUBACTCS KaK «HEYIOBIETBOpUTEIbHOY; 30-50% -
«ynoBiaeTBoputesbHO»; 60-80% - «xopormoy; 80-100% — «oTaugHOY.

Cucmema oyenku omeema cmyoenma Ha 3aueme:

Onenka "He3auyTeHO" BBHICTABISIETCA IIPU HE3HAHWU OCHOBHBIX BOIIPOCOB MaTepHalia HIin
[IPU HAIMYUHU TPYOBIX OMMOOK B OTBETaX HA HUX, HEYMEHUU Ha OCHOBE TEOPETUYCCKUX 3HAHUH
peliaTh NPakKTHYEeCKUe 3aJauu.

Onenka "3aureHo0" BBICTABISETCS MPU JIOCTATOYHO MOJHOM 3HAHUU MaTepuaia yueOHOM
MPOrpaMMbl, OTCYTCTBHHM CYIIECTBEHHBIX HETOYHOCTEW MpHU €ro HM3JIO0KEHHUH U B OTBETax Ha
BOTIPOCHI, YMEHUH PEIIaTh MPAKTUICCKUE 3a1a4H.

8. MeTroanueckue MaTepHalibl, ONpeaeJsiolIne NPOLeAYPHl OIEeHUBAHUS 3HAHWI,
YMEHHUil, HABBIKOB M (MJIM) ONbITA [AeATEJbHOCTH, XAPaAKTePHU3YIOLIUX ITAMNbI
(opMupoBaHus KOMIETEHIIHH.

PesynbraTthl (opMUpOBaHMS KOMIETEHUUH MO AUCHUIUIMHE OLIEHUBAIOTCA MO OauIbHO-
PEUTHHIOBOM CUCTEME.

Bcero mo aucuuruimHe cryneHT MoxkeT HaOpate 100 GamioB (uiam Oosee ¢ yueToM
OOHYCHBIX 0aylioB), U3 KOTOpbIX 20 OamoB COCTaBIAIOT Oajulbl 3a mMmocem@aemMocts, 50 — 3a
akTUBHOCTH U 30 CTY/IEHT MOJIyYaeT Ha 3a4eTe UM Ha SK3aMeHe.

Bcero mo aucnmiumHe mpexycMOTpeHO aBa Moayis. Jns pacdyera 6anioB, MOTYYEHHBIX
CTYJACHTOM 3a MOJAYJb M HUTOTOBOTO pPEUTHMHra C YYETOM TPYJOEMKOCTH JUCIMILIHHBI,
BKITIOYCHHOW B Y4eOHBIH TUIaH, ToKazarenw (10 TIOCEeIEHHI0, AaKTUBHOCTH, PYOEKHOTO
KOHTPOJISI) TEPEMHOXKAIOTCS Ha COOTBETCTBYIOUIME KO3(duimenTsl. JlaHHbIe KOA(POHUIIMEHTHI
OTIPEIETISIFOTCS OTACIBHO IS KayKI0TO MOJYIIS CIIEAYIOIINM 00pa3oMm:

Koappument mocetmerns - Kuocen =10/ Naan,
Koaddurment aktuBHOoCTH - Kacrus, =25/ Naxcrus,
I'ne:

Nisax, — KOJIMUECTBO 3aHATUH (T1ap) MO TUCUMUIIMHE B JAHHOM MOJTYJIE;
Naxris. — MAKCUMAJIBHOE KOJMYECTBO OaIOB, KOTOPOE MOXKET HaOpaTh CTYIEHT Ha 3aHATHUSIX
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(TPaKTUYECKUX, CEMHUHAPCKUX, Ja0OpaTOPHBIX) B JAaHHOM MOJIyJe —+ Oauibl, TMOJyYeHHbIE Ha
pPyOEKHOM KOHTpOJIE.

baiibl, nosydeHHsle CTyieHTaMu, 3aHocsTesl B xkypHall BPC cpasy nocie okoHuaHus 3aHATHS,
BO BpeMsI KOTOPOTO 3TH Oaljibl ObUTH IOy YEHBI.

OneHka Ha NPOMEXYTOYHOM KOHTpOJIE (3a4eT, AK3aMeH) BBICTABIISICTCS IO pe3yJsibTaTaM
0aJIJIOB, TOTyYEHHBIM CTYICHTOM B CyMMe 000MX MOJIYJICH IO ClieTytoIeii Tabmmie

HaGpannsbie ctyieHToM OreHKa Ha IPOMEXKYTOYHOM OreHKa Ha IPOMEKYTOYHOM
OaJuIbI KOHTpOJIE, €CJTU JUCLUUIUIMHA | KOHTPOJIE, €CIHM AUCIUILIMHA
3aBepIIACTCS FK3AMEHOM 3aBepIIaeTCs 3a4€TOM
(3a4eTOM C OLIEHKO)
ot 0 10 50 HEYJIOBJIETBOPUTEIHHO HE 3a4TEHO
or 51 no 64 YZIOBJIETBOPUTEIIBLHO 3a4TE€HO
ot 65 1o 74 XOPOIIO
ot 75 no 100 OTJINYHO

Jlnis mpoliefypa OLleHUBaHUS UCHOJIb3YIOTCS TECThI, KOHTPOJIbHbBIE PAa0OTHI.

Hanbosnee criocoOHBIM CTYACHTaM MpEnoJaBaTeilb PEKOMEHIYET CIeIHaTbHYI0 HAYYHYIO
pa3paboTKy OTAENbHBIX TEM U MpoOJeM Kypca B paMKax paboThl KadeapalbHOro KpyKKa
CTYACHYECKOTO Hay4yHOTO OOIIECTBA C MOCIEAYIOIIMMH BBICTYIUICHMSIMH Ha €KEroJHbIX
Hay4YHbIX KOH(QEPEHIUIX YHUBEPCUTETA.

Tecmuposanue: Ha TPAKTUYECKUX 3aHATUSAX PEATU3yETCS TECTHPOBAHME CTY/IEHTOB C
LIEJIBI0 KOHTPOJIS pE3yJIbTATOB UX CAMOCTOSITEIbHON pabOThI IO YCBOCHUIO OCHOBHBIX MOHATHUH U
TEM Kypca.

Ouenka pabomul c mecmogviMu 3a0AHUAMU:

0- 20 % mnpaBUIBHBIX OTBETOB OIEHUBACTCS KaK «HEYIOBIETBOpUTEIbHOY; 30-50% -
«ynoBieTrBoputenbHO»; 60-80% - «xopomioy; 80-100% — «oTaruHO.

Cucmema oyenku omeema cmyoenma Ha 3aueme:

Onenka "He3ayTeHO" BBICTABIISIETCA IIPU HE3HAHUU OCHOBHBIX BOIIPOCOB MaTepHala Win
IpY HAJIMYUM TPyOBIX OIIMOOK B OTBETaX HAa HUX, HEYMEHUU Ha OCHOBE TEOPETUYECKHX 3HAHUMN
pemaTh MpaKTHYECKUe 3a7adu.

OneHka "3auTeHO" BBICTABIISIETCS MPU JOCTATOYHO ITOJIHOM 3HAHMM MaTepHaja yuyeOHOi
IPOTPaMMBI, OTCYTCTBHH CYIIECTBEHHBIX HETOYHOCTEH TPHU €ro M3JOKEHWH W B OTBETaX Ha
BOIPOCHI, YMEHUH peIlIaTh MPaKTUUECKHUE 3aJauu.

8. IlepeueHb OCHOBHOI M JONOJHUTEIbHON YU4eOHOM JUTEPaTyphl, HEOOXOAUMO 1A
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

8.1. OcHoBHas yueOHas JUTEpaTypa
OcHoBHasi IMTepaTypa.

1. Jepp.B.S. 136 Teopus GyHKIM JAEHCTBUTENBHOW —IEPEMEHHOM.
VYueb6.mocobue/B. 5. [Iepp.-M.:Briciiast nikosa 2008.-384c.

2. bupman M.II., Comomsx M.3. B64 ChekrpaiabHas TeEOpUs CaMOCOMNPSKCHHBIX OIEPATOPOB B
rII0epTOBOM IpocTpaHcTBe: YueOHoe nocodue. 2-e m3a. CII6.: M3garensctBo «Jlaue», 2010.-464c.

3. baxymmnuckuii A.b. b.198 A.b Dnementsl (yHKIMOHAIBHOrO aHaiau3a : y4ye0.mocoOue JUIsi.CTYICHTOB
M.6M3narensckuit neHTp «Akaaemus», 2011.-192c.

4. IHapanyanHoB .. HekoTopsle BOpock TeopuHy NPHONIMKEHNH B pocTpaHcTBax Jlebera ¢
NepeMEeHHbIM MoKa3aTeneM, Bnanukaskaz W3n-so HayuHoro nentpa PAH, 2012.

5. Kpenkoropckuii, B. JI. ®yHkunoHanbHbIN aHanu3 : yuedHoe nocobue / B. JI.

Jlekuun u©  ynpaKHEHUS:

Kpenkoropckunii. — Ka3zanb : KazaHckuil HallmOHaIbHBIN UCCIIETOBATEIIbCKHUI
TeXHOJIOTH4YecKnid yHuBepcutet, 2014. — 116 ¢. — ISBN 978-5-7882-1650-8. — Tekcr
: DJIEKTPOHHBIN // DnekTpoHHo-0nbmmoreunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/62016.html
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6. Ocwunenkep, b. I1. 3agaun u ynpaxxueHus 1mo GyHKIIHOHATFHOMY aHAU3Y : y4eOHO-
npaktuyeckoe nocobue / b. I1. Ocunenkep. — MockBa : MOCKOBCKUI
rOCy/IapCTBEHHBIN CTpouTeNnbHbIN yHUBepcuteT, ObC ACB, 2015. — 132 ¢c. — ISBN
978-5-7264-1186-6. — TekcT : 31€KTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAs CUCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/60819.html

JononHuTeIbHAS IMTEpPaTypa.

1) Tpubanos F0.U. ®yHKUHOHANBHBIH aHATH3 B ynpaxHeHusx. Kasans: U3n. KI'Y

2) Kupuminos A.A., I'sutnanu A.Jl. TeopeMs u 3a1aun pyHKIHOHAILHOTO aHamu3a. M.: Hayka, 1988.

3) Ouan 10.C. COopHHK 3amady W TEOpEeM TI0 TEOPHH (QYHKIHHA JEHCTBUTEILHOTO MEPEMEHHOTO. M.:
IIpocsemenne, 1965.

4) Tpenorun B.A., Tlucapesckuit B.M., CoGonmesa T.C. 3amaum W yhpakHEHHS MO ()YHKIIMOHAIBHOMY
aHanmm3y. M.: Hayka, 1984.

5) Vuesuos ILJI., baxsanos A.H., [Ipssuenko M.U., Kazapsu K.C.,
Cudyoanrec I1. [leiicTBuTenbHbIN aHam3 B 3a1a4ax. M., 2005.

9. IlepeyeHnb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH «HTEepHET»,
HEeO0XO0AUMBIX /IJIf OCBOCHHSI JUCHUNIMHBI (MOIYJISA)

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

2) Obpa3oBaTebHBI MATEMAaTHICCKHN CAUT « DKCIIOHEHTa
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup mMaTteMaTu4ecKux ypaBHCHUH
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

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

6) Www.mathedu.ru

7) www.libgen.info

10. MeTonnyeckune ykazaHusi UIs1 00y4alOIMXCS 110 OCBOEHUIO U CHMIIIUHBI
(Mmonmy.Jist)

Jlis M3ydeHus Kypca CTyleHTaM HEOOXOJMMO HCIOJb30BaTh JIEKLIMOHHBIA MaTepua,
y4eOHUKH U yuyeOHble TOCOOUs M3 CIHMCKa JIUTEpaTyphl, CTaThU M3 NEPUOAMYECKUX H3IAaHUM,
pecypchl HHPOPMALMOHHO-TEIEKOMMYHUKALMOHHON ceTH «HTepHeT»

Kpowme Toro, nieinecoobpazHo HCIOIB30BATh CIEAYIONIHE METOAMYECKIE MAaTePHAIIBI:
BapuaHTbl KOHTPOJIBHBIX PabOT U TECTOB.
3amaun I MPaKTUYECKUX 3aHATUN CAMOCTOSITEIBHOM PabOThI
Pa3znatounblif MaTepuan A MPaKTHYECKUX 3aHATHH.
3anaHus A1 IPOMEXKYTOUHOTO M TEKYILIEro KOHTPOJISl 3HaHUM CTYJCHTOB.
OneKTpOHHYI0 0a3y JaHHBIX MO AUCIUIIUHE.

PaGouue TeTpaau cTy1€HTOB.

oakrwdE

I[J'ISI TCOPCTUYCCKOTO M MNPAKTHYECKOTO YCBOCHUSA OUCHUITIIMHBI 00JIbIIIOE 3HAYECHHE
UMEeT CcaMoCTosiTeNlbHasi paboTa CTYAEHTOB, KOTOpas MOXET OCYIIECTBISATHCS CTYyJEHTaMU
WHIWBHUAYAJIbHO U IIOJ PYKOBOJACTBOM IIPECIIOAABATCIIA.

CamocrodrenbHas paboTa CTy/A€HTOB, PETyCMOTpEHHAast y4eOHBIM IJIAaHOM B 00beMe He
meHee 50-70% oOmiero kojuuecTBa YacoB, HalpaBlieHa Ha Oosee TiyOOKOe YCBOEHHE
U3y4aeMoro Kypca, (opMupoBaHHE HABBIKOB HCCIIEI0BATEIbCKOW PabOThl U OPHUEHTHUPOBAHHE
CTYACHTOB Ha YMCHHUEC ITPUMCHATH TCOPECTUUCCKHUEC 3HAHUSA Ha ITPAKTUKCE.

VY4eOHbIil Matepuan AucuuIIuHbl « Teopust yHKUMNA JeHCTBUTEITFHOTO IEPEMEHHOTI0» COCTOUT
U3 CIEIYIONINX Pa3AeNoB: 1) DnemeHTsI TeOpHH MHOKECTE, 2) Metpuueckue NPOCTPaHCTBA,
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http://www.iprbookshop.ru/60819.html
http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

3). Jluneitupie npocrpanctsa; 4 HopmuposanHsie mpoctpancTsa; D) EBkimmossl npoctpanctsa; 6) Mepa
TIOCKUX MHOXeCTB; 7) M3Mmepumbie ¢pyHkiuu; 8) Materpain Jlebera

Ilocne U3yderusa meopemu4ecKkoco mamepuaia cmyOeHm 00diCcen:
3HATh OCHOBHBIMU IIOJIOKEHUSAMH KiaccuuecKux pasnenoB TOJIL.
OBJIQJICTh HaBBIKAMU IIPUMEHEHUS OCHOBHBIX anroputMoB TO/III Bo Becex pa3zienax MaTeMaTH4eCKOTO 3HAHUS.
Ilo okoHuanuu npaxmuueckoeo Kypca cmyoenm 00JIHCEH.
- CB0OOIHO BJIaJIETh OCHOBHBIMHU TOHSATHSMU Mmeopuu QYHKYuu OeticmeumeibHol

nepemeHHoU U PYHKYUOHAIbHO20 AHANU3A.

Jis ycrienmHoro ocBoeHus ydeOHoro marepuaia kypca «Teopus QpyHKUuil neHCTBUTEIBLHOTO
IIEPEMEHHOI0» TpeOyroTCsl cucTeMaThyeckas padoTa IO M3YyYEHHMIO JIEKUMH U pEeKOMEHIyeMon
JUTEPATyphl, PEIICHUIO JOMAIIHUX 3a/7ad M JIOMAllHUX KOHTPOJIBHBIX PAa0OT, a TakkKe aKTUBHOE
ydacTHe B paboTe MPaKTHUECKUX 3aHATHH.

Iloka3aTeneM OCBOEHHs Marepuana CIy)KMT YCIEIIHOE peleHue 3a1ad IpeiaraeMbIx
JOMAIIHUX KOHTPOJIBHBIX PabOT M BBINOJHEHHE AyJUTOPHBIX CaMOCTOSATENBHBIX UM KOHTPOJIBbHBIX
pabor.

B kauecTBe OLIEHOYHBIX CPEICTB IPOrPaMMON JUCLUIUINHBI IPEAYCMaTPUBAETC:

® TEKYIIUNA KOHTPOJIb (2yIMTOPHBIE KOHTPOJIbHBIE pabOThI, TOMAIITHUE 3aJaHHUS).

® [1pOMEKYTOUHBIM KOHTPOJIb (3K3aMEH).
Dopmbl meKyue2o, nPOMeAHCYmouHo20 U UMo208020 KOHMPOJIA.

Texywuii KOHMPORb:

- CamocTosTenbHbIe PabOTHI

- UunuBuyanpHble 3a1aHUS

- Onpoc CTyJIeHTOB
Lpomestcymounulii KOHMpOTb:

- KontponsHas padota mo Kypcy
Hmocosvlii koHmponw:

- 3K3aMeH

11.TTepeyens uHGPOPMALHOHHBIX TEXHOJIOTH, HCIOJIL3YyeMbIX MPH OCYIIECTBJIEHUH
o0pa3oBaTeIbHOIO Npolecca Mo AMCHUIINHE (MOAYJII0), BKJIIOYasi lepevyeHb
NMPOrpaMMHOro odecneyeHusi 1 HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. DOnekTpoHHas OuOIMOTEKa Kypca, KOHCHEKThl JIEKIUH, 3aJaHus  JUid
MPAKTUYECKUX 3aHSITUA M CaMOCTOATEIbHOW padOThl, BAapUaHTBl TECTOBBIX 3aJaHU IS
MPOBEPKU TEKYIIUX M OCTATOYHBIX 3HAHUU CTYACHTOB, BapUAHTHl 3aJaHUN NJS TEKYIIero u
MIPOMEXKYTOUYHOTO KOHTPOJISI 3HAHUN 00y4daroIuXxcst

2. KomnbroTepHoe u MynbTUMeMIHOE 060opynoBanue MIY.
3. Meroanueckue peKOMEHIAUHU 110 U3YYECHUIO TUCIUIUINHBI.
12. Onucanue MaTepraIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOI 115

ocyuiecTBJIeHHs 00pa30BaTeIbLHOIO NMpouecca Mo AMCHUILINHE (MO1YJII0)

Jns npoBeneHUs JIEKUMOHHBIX M IPAKTUYECKUX 3aHATUM MMEIOTCA ayIUTOPHH,
OCHAIIIEHHbIE Bcel HEOOX0IMMOI MeOeNbi0 U MHBEHTapeM. J{J1s OT/IeNbHBIX 3aHATUN ayIUTOPUN
OCHAIIIEHBI TPOEKTOPOM, HOYTOYKOM M MHTEPAKTUBHBIM SKPAHOM JUI JIEMOHCTPALUU CIIAHI0B U
T.IL
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