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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

OBIIaJICHUE 0A30BBIMU MPEAMETHBIMH 3HAHHSIMH, OCHOBHBIMU METOJIaMH JIOKa3aTEIbCTBa M METOJAMH PEIlieHUs 0a30BbIX 3aa4 Kypca;
(bopMHpOBaHHE TOTOBHOCTH PEIIATh MEXKIIPSIMETHBIC H IPAKTHKO-OPHEHTHPOBAHHBIC 3a/1a4K Ha OCHOBE HCIIOJIb30BAHHS H3BECTHBIX
0a30BbIX MPEIMETHBIX 3HAHUI U METOJIOB; OBJIaJJICHUE OCHOBHBIMHU CIIOCOOAMH OCBOCHUSI MATEMATHYECKUX 3HAHHUH M CIIOCOOHOCTH
00y4YUTh UM yUaIIUXCS.

2. MECTO JUCHUILJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (paszern) OIT: [B1.B.02

2.1|TpedoBaHus K NMpeaBapUTEIbLHO MOATOTOBKE 00y4aIOIIEroCs:

2.1.1|MaTtemMaTH4yeCcKnii aHAIN3

2.1.2|Teomerpust

2.2| AucuumiMHbl (MOAYJIM) U MPAKTHKH, IJIsI KOTOPHIX 0CBOEHHE TAHHO THCHUIJINHBI (MOIYJIsl) HEOOXOINMMO KaK
npeaecTBylouiee:

2.2.1| Teopust pyHKINHE KOMIDIEKCHOTO IEPEMEHHOTO

2.2.2| uddepeHipansabie ypaBHEHHS

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUIIJINHbBI
MOoAyJisl)

IIK-1: Cnoco6en ocBauBaTh U UCMOJIb30BATH TeOpPeTHYECKUE 3HAHNS U MPaKTHYeCcKHe YMEeHHs U HABBIKH B MPeIMeTHOM
00J1aCcTH NPH peleHuN NpPodeccHOoHAIbHBIX 33124

ITIK-1.1: 3HaeT cTPYKTYpY, COCTAB M AUJIAKTHYECKHUE e[IMHUIBI IPeAMeTHOM 00J1acTU (IIpernojaBaeMoro npeaMera)

3HaTh:

VYpoBeHb | |- XapakTepuCTHYECKHE IPU3HAKK METPHUECKOTO TPOCTPAHCTBA, TOJTHOTO METPHIECKOTO IPOCTPAHCTBA, KOMIAKTHOTO
MHO>KECTBa;

- KITacCH(UKALUIO TOYEK METPUIECKOTO ITPOCTPAHCTBA;

- B3aHMOCBSI3b MEX/Y NIOHATUAMH MEPBI OTKPBITOTO U 3aMKHYTOI'0 OFPAaHUUEHHOI'O MHOXKECTB U Mephl JleGera
OTPaHWYEHHOTO MHOXECTBA;

- OCHOBHBIE CBOIICTBa U3MEPUMBIX MHOXECTB,

- XapaKTepUCTUUCCKUE MTPU3HAKU H3MepHMOii o Jlebery ¢hyHKINH;

- c1oco0® KOHCTpyHpoBaHUs uHrerpaia Jlebera;

- OCHOBHBIX CBOWCTBa HHTerpaina Jlebera;

- CBsI3b MEXy UHTerpanamu Pumana u Jlebera.

VpoBeHs 2 |- xapakTepucTHUeCKHe IPU3HAKH METPUUECKOTO POCTPAHCTBA, IIOJIHOIO METPHIECKOT0 IIPOCTPAHCTBA, KOMIIAKTHOTO
MHOYKECTBA;

- KIIaCCU(PUKALINIO TOYEK METPHIECKOTO IIPOCTPAHCTBA;

- OCHOBHBIE CBOMCTBA HU3MEPUMBIX MHOKECTB,

- cr10c00 KOHCTpYMpOBaHusI MHTerpaia Jlebera;

- OCHOBHBIX CBOMCTBa uHTerpana Jlebera;

- CBI3b MEXKy HHTErpaamu Pumana u JleGera.

VYpoBeHb 3 |- XapaKTEepUCTHUECKUE IPU3HAKY METPUUECKOTO MPOCTPAHCTBA, KOMIIAKTHOI'O MHOXECTBA;
- KITacCH(UKAIMIO TOYEK METPUIECKOTO IPOCTPAHCTBRA;

- OCHOBHBIE CBOIICTBAa U3MEPHUMBIX MHOECTB;

- CBsI3b MEXKy UHTerpanamu Pumana u JleGera.

YMeTh:

VYpoBeHb | |- ycTaHABIMBATh B3aUMOCBS3b MEXKIY CXOAUMOCTBIO IT0 PA3IIIYHBIM METPUKAM;

- KOHCTPYHPOBATh T€OMETPUUECKHE 00pa3bl IIPU Pa3IUUHBIX OTOOPAXKEHHIX METPUUECKHUX IIPOCTPAHCTB,;

- KOHCTPYHPOBATh U3MepHMBIe 1o Jlebery MHOXECTBA;

- IOKa3bIBaTh pa3IMuHbIe CBOIICTBA M3MEPUMBIX (YHKIMH, UCIIOIB3YIO ONpeeeHne u3Mepumoii o Jlebery
bynkumy;

- YCTaHAaBIMBAThH CXOJUMOCTH [0 Mepe MOCIE0BaTEIbHOCTH H3MEPUMBIX (YHKIIMH;

- BBIUUCIIATH HHTErpan Jlebera.

VYpoBeHb 2 |- KOHCTPYHUPOBATh TEOMETPHUYECKUE 00pa3bl MPU Pa3IMUHBIX OTOOPAXKEHUIX METPUIECKHUX IIPOCTPAHCTB;

- KOHCTPYHPOBATh U3MepHMBIe 1o Jlebery MHOXECTBa;

- IOKa3bIBaTh pa3IMuHbIC CBOICTBA M3MEPUMBIX (DYHKIMH, UCIIOIB3YIO ONpeeeHne n3Mepumoii o Jlebery
(ynxuumy;

- BBIUUCIIATH nHTErpain Jlebera.

VYpoBeHb 3 |- KOHCTPYUPOBATh FEOMETPUUYECKUE 00pa3bl IPU Pa3IMUHbIX OTOOPAXKEHUAX METPUUECKUX IIPOCTPAHCTB;

- IIOKa3bIBaTh pa3IMuHbIe CBOMCTBA N3MEPUMBIX (YHKIMH, UCIIONIB3YIO ONpeAeIeHIe n3MepuMoii o JleGery
GbyHKIMH;

- BBIUUCIIATH HHTErpan Jlebera.

Baagertn:

YpoBenb |  |HaBBIKAMH 10Ka3aTeIbCTBA PA3IMYHBIX CBOHCTB U3MEPUMBIX (DYHKIUH.

VYpoBeHb 2 |HaBBIKAMH JJOKA3aTENbCTBA PA3IMYHBIX CBOMCTB U3MEPUMBIX (QYHKIUH, HCHIONB3Ys ONIPEAEIeHHE H3MEPUMOH 110




Jlebery pyHximu.

VYposens 3

HaBBIKAMH aHAJIM3a I0KA3aTebCTBA PA3IMYHBIX CBOMCTB M3MEPUMBIX ()YHKIIH.

IIK-1.2: YMmeeT ocymiecTBJIATH 0TOOP Y4eOHOI0 COAepPKaHUs AJs ero peaju3aliu B pa3ju4HbIX (popmax o0yuenus B

cooTBeTcTBHH ¢ TpedoBanussmu ®IOC OO

3HaTh:

VYpoBeHs | |- criocoObI onucaHus MHOKECTB HA OCHOBE KJIAaCCU(PHKAIIMN TOYEK METPHIECKOTO TPOCTPAHCTBA;
- CBA3b MEXY MHTerpajgaMu Pumana u JleGera.

YpoBeHb 2 |- CBA3b MEXKAY CBOMCTBAMH MHOXECTB M KilacCU(UKAIMEH TOUEeK METPHYECKOT0 MIPOCTPAHCTBA;
- CBAI3b MEXKY HMHTEerpajiamMu Pumana u JleGera.

VYporenb 3 |- kmaccudpukaimoo TOYEK METPUIESCKOTO IPOCTPAHCTBA.

Ymern:

VYpoBenb | |- KOHCTPYHPOBATH U pelIaTh 33/1a41 Ha HAXOXKACHUE FEOMETPHYECKUX 00pa30B MPU Pa3IHYHBIX 0TOOPAKEHUIX
METPHYECKHX IIPOCTPAHCTB,;

- HCTIOJIb30BaTh MPUHIIMII CKUMAIOIIUX OTOOPaKEHHUH MPU pelIeHHH anreOpandeckux u GpyHKIMOHATIbHBIX
YpaBHEHHUH;
- KOHCTPYHPOBATh U3MepumMsble 1o Jlebery MHOXKECTBA.

VYpoBenb 2 |- pemars 331241 Ha HAXOXKACHUE TEOMETPHUECKIX 00pa30B NMPHU Pa3IMYHBIX OTOOPAKEHUSIX METPHUECKUX
MIPOCTPAHCTB;

- HCTIOJIb30BaTh MPUHIIMIT CKUMAIOIIUX OTOOPaKEHHUH MPU pelIeHHH anreOpandeckux U GpyHKIMOHATIbHBIX
YpaBHEHUU.

VYposeHb 3 |- pemath 3aauy Ha HaXOXKAEHUE T€OMETPUUECKUX 00pa30B IPU OTOOPAKEHUSIX OAHOMEPHOTO EBKIIUIOBOIO
MIPOCTPAHCTBA B ce0s1, OCYLIECTBIISIEMBIX dJIEMEHTAPHBIMH (QYHKIIASMHE;

- UCIIOJIb30BATh NPUHIIUI CXKUMAIOMINX OTOOPaXKEHUH NPH PEIleHUH anreOpaudecKux ypaBHEHHH.
Baanern:

VYposeHb |  |HaBbIKaMU COCTaBIICHUS 33124 HA HAXOXKIECHHE T€OMETPUUECKUX 00pa30B IPHU PA3IUIHBIX OTOOPAKEHUIX U
JI0Ka3aTeNIbCTBA CYIIECTBOBAHUS PeLIeHHH airedpandeckux 1 GyHKIMOHAIBHBIX YPaBHEHHHI ¢ UCIIOIb30BaHUEM
MIPUHIIMIIA CKUMAIOLINX OTOOPaKEHHH.

VYpoBeHb 2 |HaBBIKAMU PEILIEHUS 3324 Ha HAX0XKJEHUE TeOMETPUIECKUX 00pa30B MPHU Pa3IMYHBIX 0TOOPAKEHUIX U
JI0Ka3aTeNIbCTBA CYIIECTBOBAHUS PeLIeHHH airedpandeckux u (yHKIMOHAIBHBIX YPaBHEHHHI ¢ UCIIOIb30BaHUEM
MIPUHIMIIA CKUMAIOLINX OTOOPaKEHHH.

VYpoBeHb 3 |HaBBIKaMU pelIeHUs NPOCTEHINNX 3a1a4 Ha HAXOXKJICHUE TeOMETPHUECKUX 00pa30B MPU Pa3IUIHBIX OTOOPaKEHHUSIX U
JI0Ka3aTesIbCTBA CYLIECTBOBAHUS PELICHUH anredpanueckuX ypaBHEHUH ¢ UCIIOIb30BaHUEM IPUHIUIA CKUMAIOLIINX
OTOOpaKCHHUH.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3nenoB u Tem /Buj| Cemectp / | UacoB | Kommneren- | Jlutepaty | Uute IIp. Ipumeua
3aHATHS 3aHaTus/ Kvpc 1001 Da DAKT. | IOAIOT. HHE
Pazgen 1. Merpuyeckue
NPOCTPaHCTBA

11 IlonsaTue MeTpudeckoro 8 2 MK-1.1 JI1.1J11.2
npoctpancTsa. [Ipumepsr (RN, C[a; b]; JI1.3

1.2 OKpECTHOCTH TOYEK B METPHUECKOM 8 4 TIK-1.1 IIK- | JI1.1 JI1.2
npocTpaHcTBe. OTKPHITHIE, 3aMKHYThIE 1.2 JI1.3
COBEpIICHHBIE MHO)KECTBA B
METPUYECKOM IIPOCTPAHCTBE U UX
cBoiictBa. /Jlex/

13 Ipexen mocnenoBaTENEHOCTH TOUSK 8 2 MK-1.1 IIK- | JI1.1 JI1.2
METPUYECKOTO IIPOCTPAHCTBA. 1.2 JI1.3
CX0IMMOCTB [0 METPHUKE U TI0 HOPME.

OTtoOpaxkeHHs: METPUUECKUX
npocTpaHcTB. HenpepsIBHOCTD
orobpaxenuit /Jlex/

1.4 Kommnakrsl. Mx 3aMKHYTOCTB 1 8 2 MK-1.1 JI1.1J11.2
OrpaHn4eHHOCTh. HenpepriBHEIE J1.3
0TOOPa’KEHNUS] KOMITAKTHBIX MHO>KECTB.

/JTex/

15 IlonHbIe MeTpHUeCKHEe IPOCTPAHCTBA. 8 2 TIK-1.1 IIK- | JI1.1 JI1.2 KOJJIOKBUY
TIpumepsr. [IpuHIHATT CKUMAIOTIIAX 1.2 JI1.3 M
otoOpaxenuit /Jlex/

1.6 ToHsTHE METPHIECKOTO 8 2 MK-1.1 JI1.1J11.2 TecT
npoctpanctsa. /Ilp/ JI1.3




1.7 OTKpBITHIE, 3aMKHYTHIC COBEPILICHHBIC 4 MK-1.1 K- | JI1.1 J11.2
MHOKECTBA B METPUUECKOM 1.2 J1.3
HPOCTPAHCTBE U UX cBoicTBa. /IIp/
1.8 CTpoeHHe OTKPBITHIX, 3aMKHYTBIX 2 IK-1.2 JI.1J11.2
COBEPILICHHBIX MHOXXECTB Ha YHCIOBOH J1.3
npsimoit. /TIp/
19 [Ipenen mocne10BaTEIbHOCTH TOUEK 2 MK-1.1 JI.1J11.2
METPHYECKOTO IIPOCTPAHCTBA. J1.3
CX0IMMOCTB 110 METPUKE U TI0 HOPME.
Mp/
1.10 |HempepsIBHBEIC 0TOOpaKEHUS 2 IK-1.1 J1.1J11.2
KOMITaKTHBIX MHOXecTB. /IIp/ J1.3
1.11  |OtobpaxeHHss METPUUECKUX 2 MK-1.2 J1.1J11.2
npoctpancTB. HenpepbIBHOCTB J1.3
otobpaxenutit /TIp/
112 [TpUHIMIT CKUMAOIIX OTOOPaKEHUH U 2 TK-1.2 JI.1J11.2 KOHTPOJIbH
ero npumeHenus /T1p/ J1.3 as pabora
1.13  |Teopema Beiiepmrpacca 0 HelpepsIBHOM 12 IK-1.2 J1.1J11.2
otoOpaxkennn kommnakTa B Rn.  /Cp/ J1.3
1.14  |Ilonuble MeTpUYECKUE IPOCTPAHCTBA. 10 IK-1.2 J1.1J11.2
TIpumepsr.  /Cp/ J1.3
Paznen 2. Mepa Jlebera
2.1 Mepa OTKPBITHIX U 3aMKHYTBIX 2 MK-1.1 J1.1J11.2
OIpaHMYCHHBIX MHO)KECTB Ha YHCIIOBOM J1.3
TpsMOi. BHEIIHSSA U BHYTPEHHSIST MEPBI
OrpaHUYEHHOTO MHOXECTBa. Mepa
JleGera orpaHUUEHHOTO MHOKECTBa Ha
4uciIoBOU npsiMo.  /Jlex/
2.2 Omnpenenenue GyHKIUU OHOM 2 MK-1.1 IIK- | JI1.1 JI1.2
JICHCTBUTEIIHHOM MEPEMEHHOM, 1.2 JI1.3
u3mepumoit 1o Jlebery. OcHOBHBIE
CBOWCTBA U3MEpUMBIX QyHKIMH. /JIex/
2.3 CBo¥iCTBa MHOXECTB, U3MEPUMBIX I10 2 IK-1.2 J1.1J11.2
JleGery /TIp/ J1.3
24 OCHOBHBIEC CBOMCTBA H3MEPHUMBIX 2 TK-1.2 JI.1J11.2 MIPOEKTHBIC
¢ynkumnii.  /TIp/ J1.3 3a/laHus
25 Mepa Jlebera orpaHHYEHHOTO 10 K-1.2 JI.1J11.2
MHOXECTBa Ha YUCIIOBOH npsiMoit. /Cp/ J1.3
2.6 TTocnenoBaTebHOCTh U3MEPUMBIX 10 MK-1.1 JI.1J11.2
¢dysakuui. CXOaUMOCTh 110 Mepe. JI1.3
Teopema Eroposa. /Cp/
Pa3nen 3. Unrterpaa JlebGera
3.1 Ionstre naTerpana Jlebera ot 2 MK-1.1 JI1.1J11.2
OTpaHUYEHHON (YHKLUH U €ro OCHOBHBIE J1.3
cBoiictBa. /Jlex/
3.2 CpaBHeHHUe UHTErpasioB PuMana u 2 MK-1.1 K- | JI1.1 JI1.2
JleGera. Kputepuii HHTErpHPYEMOCTH 10 1.2 JI1.3
Pumany orpannuennoit gpynkiuu. /JIex/
3.3 Boccranoenenune nepBooOpaszHoii 2 MK-1.1 JI.1J11.2
¢ynakmu. /Tlp/ J1.3
34 CpaBHenue uHterpanios Pumana u 2 MK-1.2 JI1.1J11.2 Kontponsa
JleGera. /TIp/ J1.3 as pabora
3.5 Teopema Jlebera o npenensHOM 9,85 TIK-1.1 JI1.1J11.2
nepexojie moj 3HakoM uHrerpana. /Cp/ J1.3
3.6 Kpurepuii uarerpupyemoctu no Pumany 12 IK-1.2 J1.1J11.2
orpanuueHHo# pynkuuu. /Cp/ JI1.3
3.7 3aget /KP3/ 0,15 |[IIK-1.1 IIK-|JI1.1J11.2
1.2 J1.3

5. OHEHOYHBIE MATEPHAJIbI (OHEHOYHBIE CPEJICTBA)
JJIs1 TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTecTaluu




5.1. KoHTpo/IbHBIE BONIPOCHI H 3a/1aHHSA

BxonHOi1 KOHTPOIB

Tect

1. BriGepute ycinoBusl, SIBIIIOIUECS CYLIECTBEHHBIMU B ONIPEAEICHUU ONPENEICHHOI0 UHTErpaa;
1) MpOM3BOIBHOCTB BBEIOOPA TOUEK HAa YACTHIHBIX OTPE3KaXx;

2) HEeNPEPBHIBHOCTh  NTOJBIHTErPANbHON (QyHKIHMH;

3) IpOM3BOIBHOCTS Pa3OMEHNUsT OTPEe3Ka HHTETPUPOBAHUS HA YaCTH;

4) orpaHUYEHHOCTb OABIHTErPAIbHON (PYHKLIUY.

[IpaBunbubie oTBeTH: 1, 3.

2. Ecim dynxiunm f(X,y,2) waTerpupyema B obsactu D, To ona B D:
1) HenpepbIBHA;

2) orpaHHYeHa;

3) UMeeT HenpepBIBHBIC YaCTHBIC IIPOU3BOIHBIC ;

4) nupdepenmpyema.

ITpaBunbHBIA OTBET: 2

3. Ecim  (xn) u (Yn) — 6eckOHEYHO — GOJIBIIKE MOCIEIOBATEIBHOCTH, — TO IPEJEN HX OTHOUICHUS. PaBEH:
1) 6eckoHEYHOCTH;

2)0;

3) HEKOTOPOMY YHCITY, OTIIMIHOMY OT HYJIS;

4) HUYETO OTIPENIeIEHHOTO 00 ATOM Ipe/elie CKa3aTh HeJb3sl.

[IpaBunbHEI OTBET: 4

Kontponbnas padora Nel

1. JIokaxxuTe, 4TO MPU HEMPEPHIBHOM OTOOPAKEHUH MPOOOPA3 OTKPHITOIO MHOXKECTBA SIBJISACTCS OTKPBITHIM MHOKECTBOM.
2. Boisicaure, sSBIsIeTCs 1 (pyHAaMEHTATBHOMN 3a/IaHHAS TTOCIICI0BATEIBHOCTD B YKA3aHHOM IIPOCTPAHCTBE.

3. IlpuBeuTe npuMep 3aMKHYTOTO MHOYKECTBA B 33JJaHHOM TIPOCTPAHCTBE.

Kontponbnas padborta Ne2

1. TTokaxkuTe, 4TO €CIM NaHHBIE QYHKI[MH H3MEPUMBI HA MHOXKECTBE, TO M UX alreOpandeckas CyMMa Takxke H3MepuMa Ha 3TOM
MHOKECTBE.

2. JIokaxuTe, 4TO JaHHble HYHKIMH HHTErPUPYeMBI 10 JIebery Ha yKa3aHHOM MHOYECTBE.

3. Bouucnute uHTerpansi Jlebera 3aJaHnHbIX GYHKIUHA Ha yKa3aHHBIX MHOXKECTBAX.

5.2. TeMbl NUCbLMEHHBIX paboT

HpOGKTHLIe 3aJlaHus

Tema 1. MoHOTOHHBIE (HYHKIIUU

Ilenb: u3y4uB CBOMCTBA MOHOTOHHON (PyHKIIUM, OIIUCATh UX AOKA3aTENILCTBA U NIOKAa3aTh IPUMEHEHUE CBOWCTBa MOHOTOHHOCTH
(GYHKIMY ITPU penIeHNH HEKOTOPBIX MaTEMaTHIECKHX 3a1ad.

IMpumepHoe conepkaHue: CBOHCTBa MOHOTOHHOM (DYHKIIMH: MHOXECTBO TOUYEK Pa3pblBa, HHTETPUPYEMOCTb, TuddepeHuupyeMocTs,
HMHTETPUPYEMOCTh IIPOU3BOIHON (M APYTrHe, KOTOPBIE CTYACHT MOXET BBIOPAaTh CaMOCTOSATEIIBHO).

Tema 2. (DYHKI.[I/II/I C KOHCYHBIM U3MCHCHHUEM

Lenb: M3y4rB OCHOBHBIE ~ CBOWCTBA (DYHKIIMH ¢ KOHEYHBIM H3MEHEHHEM, OITMCaTh UX JIOKa3aTeIbCTBA.

IMpumepHoOe cozepkaHue: CBA3b C OTPAHUUEHHOCTHIO, apu(hMETHUCCKUE ONEpalluy Hal GYHKIUSAMU C KOHEUHBIM U3MEHEHHEM,
CBOMCTBA BapHaluH (pYHKINH C KOHSYHBIM H3MEHEHHEM, CBSI3b C MOHOTOHHBIMH (DYHKIIUSIMU, MHOKECTBO TOUYEK pa3pbiBa, MHOKECTBO
Touek MU hepeHIIIPYEeMOCTH, HEIPEPHIBHbIE (DYHKIIMU ¢ KOHEUHBIMU U3MEHEHUAMM.

I'eomeTpudeckoe MpuIIOKeHUE Kitacca GyHKIUI ¢ OrpaHMYSHHBIM U3MEHEHUEM.

Tema 3. @yHKUMH, CyMMHUPYEMBIE C KBaJPaTOM
Iens: onucaTh NPOCTPAHCTBO CyMMHUPYEMBIX € KBaAPaTOM (YHKIHH.

IpumepHoe conepkanue: L2 — runms0epToBo mpocTpancTBo. [locnenoBaresHOE JOKa3aTeNbCTBO TOT0, uTo L2 — nuHeiHoe
IIPOCTPAHCTBO, L2 — eBKIMAOBO MPOCTPAHCTBO (T.€. HPOCTPAHCTBO CO CKATSAPHBIM NPOU3BEACHUEM), L2 — MOJIHOE MPOCTPAHCTBO.

5.3. Ouenouynbie MaTepHuaJibl (OLIEHOYHBIE CPEICTBA)

Bonpocs! k KOJIIOKBUYMY

1.ITonsitne Metpudeckoro mpoctpanctsa. [Ipumepsr (RN, Cla,s]).

2.0OKpecTHOCTh TOYKU B METPUIECKOM IpocTpaHCTBe. [Ipegen  mociieoBaTenbHOCTH TOYEK B METPHUECKOM MPOCTPAHCTBE.
OcHOBHBIE CBOWMCTBA Mpe/ieia MOCIeI0BaTEIbHOCTH.

3. OTKpBITBIE MHOKECTBA B METPUYECKOM IIPOCTPAHCTBE, X OCHOBHEIE CBOHCTBA.




4. 3aMKHYThIE MHO)KECTBA B METPUIECKOM MIPOCTPAHCTBE, UX OCHOBHBIE CBOWCTBA.
5. OToOpakeHHs: METpUYECKHUX MTPOCTpaHCcTB. HenpepbIBHOCT 0TOOpaxeHuit.

6. JlnneliHpie HOPMUPOBAHHBIE TIPOCTpaHCTBA. [Ipumepsl. MeTpr3yemMocTs IMHEHHOTO HOPMHUPOBAHHOTO NpocTpancTBa. Hopma u

METpHKa.

7. KoMnakTHbIE MHOKECTBA, MX OCHOBHBIC CBOWCTBA.

8. HenpepbIBHBIE OTOOpaKeHMsI KOMIIAKTHBIX MHOXKECTB.

9. llonmueie MmeTpuyeckue npoctpancTea. [lpumepsr.

10. TIpuHIUI C)KUMAIOIUX OTOOPaKEHUI U €ro MPUMEHEHUSL.

Bomnpocs! k 3auery

1. TTonsitre MeTpuueckoro mpocrpanctsa. [pumepst (RN, C[a,B]).
2.0KpecTHOCTh TOYKU B METPUUECKOM IpocTpaHcTBe. [Ipenen
OcHOBHBIE CBOICTBa Mpeiena NocieA0BaTeIbHOCTH.

3. OTKpBITBIE MHOXKECTBA B METPUYECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOMCTBA.
4. 3aMKHYTbIe MHO)KECTBA B METPUIECKOM MIPOCTPAHCTBE, UX OCHOBHBIE CBOWCTBA.
5. OtobOpaxkeHuss METPHYECKHUX MPOCTpaHCTB. HenpepbIBHOCTH 0TOOpaXeHUH.

IMMOCJICAOBATCIBHOCTH TOUYCK B METPUICCKOM IIPOCTPAHCTBE.

6. Jlunelinpie HOPMUPOBAHHBIE TIPOCTpaHCcTBA. [Ipumepsl. MeTpru3yemMocTh IMHEHHOTO HOPMHUPOBAHHOTO NpocTpancTBa. Hopma u

METpHKa.

7. KoMnakTHbIE MHOXKECTBA, MX OCHOBHBIE CBOWCTBA.

8. HenpepsIBHBIE OTOOpaKEHUSI KOMITAKTHBIX MHOKECTB.

9. IlonHble MeTpUYeCcKHe pocTpaHCcTBa. [IpruMepsl.

10. IpuaIun cxxumarommx oToOpakeHrH U ero MPUMEHEHUSI.
11. BHenHsAs 1 BHYTPEHHSS. MEPbl O'PAaHUYEHHOTO MHOXKECTBA.

12. Mepa OTKPBITHIX ¥ 3aMKHYTBIX OTPAHIYICHHBIX MHOKECTB Ha YHUCIIOBOU MIPSIMOH.
13. Mepa JleGera orpaHM4€HHOTO0 MHOXECTBA Ha YUCIOBOHU NpsiMoi. CBOMCTBA U3MEPUMBIX MHOXKECTB.
14. Tlonstue QyHKINU OJHOM ACHCTBUTENBLHON IEpeMEHHOM, n3MepuMoii 1o Jlebery.
15. OcHOBHBIE CBOHCTBA U3MEPUMBIX (hYHKIIHH.
16. Tlonstue nnterpana Jlebera or orpaHMYCHHON (QYHKIIMH U €r0 OCHOBHBIE CBOMCTBA.
17. CpaBHenue unterpanos Pumana u Jlebera.
18. Kputepuii HHTErprpyeMOCTH 1o PuMaHy orpaHudeHHON QyHKIHUH.
6. YYHA EBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOZY JIS)
6.1. Pexomenayemas autepatypa
6.1.1. OcHoBHast 1UTEpPaTYypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, rox Anpec
JI1.1 |CeemmnukoB A. T, Teopust GYHKIHMI KOMIUIEKCHO#M Mocksa: ®usmariut, 2010 [https://biblioclub.ru/inde
Tuxonos A. H. MIePEMEHHON: y4eOHUK X.php?
page=book&id=75710
JI1.2 |Cromnos C. Teopust HyHKIHUIA KOMILIEKCHOTO Mocksa: M3narenscTBo https://biblioclub.ru/inde
MePEeMEHHOTO: YU4eOHHK HHOCTPAHHOM IuTepatypsl, |X.php?
1962 page=book&id=464266
JI1.3 |Yyemes B. B., Teopust GYHKIHH KOMIUIEKCHOTO Kemeposo: Kemeposcknit  |https://biblioclub.ru/inde
Uyemesa H. A. HepEeMEHHOr0: yueOHoe rnocobue rOCYAapCTBEHHBIH X.php?
yHuBepcuTer, 2020 page=book&id=600355

6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust

1. Microsoft® Windows® 8.1 Professional (OEM nuuensust, koutpakt Ne 20A/2015 ot 05.10.2015);
2. Kaspersky Endpoint Security — JTurg cepruduxar  NelB08-190415-050007-883-951;

3. 7-Zip - (CBoboanas muren3us GPL);

4. Adobe Acrobat Reader — (CBoGoaHast THTICH3HUS);

5. Google Chrome — (CBoGoaHas nuieH3us);

6. Mozilla Firefox — (CBoGoaHas auiieH3Us);

7. LibreOffice — (CBo6oauas munensus GPL);

8. XnView — (CBobomHas THIICH3Hs);
9. Java — (CBoOoHas JTUIICH3HUSA);
10. VLC — (CBoOoHast TULIEH3HSL);




6.3.2 Ilepeyenb npogecCHOHATBHBIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snexrponnas 6ubianoTedHas cucrema : 6a3a JaHHBIX COAEPIKUT CBEICHHS 00 OTEYECTBEHHBIX KHUTAX M IIEPHOANISCKHX
M3JaHUSX [0 HayKe, TEXHOJIIOTHH, MeIUInHe 1 oOpasoBanuio. Axpec: http://elibrary.ru Pesxxum moctyma: CBOGOIHBIH HOCTYIT;
DnekTpoHHO-OMGIOTeYHAas chcTeMa « Y HUBepCHTeTcKas Onbinoreka onnaiii». Anpec: https://biblioclub.ru Pexxum nocrymna:
WnauBuayanbHeI HEOTpaHUYEHHBIN TOCTYI;

DnekTpoHHO-61OIMOTE Has cucteMa u3narensctsa «JIAHDy. Anpec: e.lanbook.com Pexxum mocryna: UHIuBHAyanbHbIH
HEOTPaHMYEHHBIH TOCTYTI;

OG6pazosarenpHast wiathopma «HOpaiit». Anpec: https://urait.ru Pexxum nocryna: HIUBHyaIbHBIH HEOTPaHHYEHHBIN TOCTYIT;

WC AuTHIuiaruat: cuctemMa oOHapyKeHHs 3anMCcTBOBanmiA. Anpec: https://krasspu.antiplagiat.ru Pesxum moctyma: MHANBHTyaTbHBIH
HEOrpaHMYCHHBIN TOCTYII;

Koncynbrant [ltoc /OneKTpoHHBIN pecypc/:CripaBOYHO — MpaBoBoBasi cuctema. Anpec: Hayunas 6ubnunoreka Pexxum mocryna:
JlokanbHast ceTh BY3a;

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

[epeyeHsb y4eOHBIX ayAUTOPHIA U MOMELICHUH 3aKPEIUISETCS €XKEroAHbIM puKa3zoM «O 3aKperuIeHUH ayTUTOPUI U TIOMEIICHUN B
DenepanbHOM rOCYAapPCTBEHHOM 0OJKETHOM 00pa30BaTelIbHOM YUPEXKAeHUH BhIciIero oopaszosanus «KpacHospckuit
rOCyJapCTBEHHBIN meaarorndeckuid yausepcureT uM. B.I1. AcradpeBa Ha TEKyIIM TO1» ¢ OOHOBJICHHEM TEPEYHS ITPOrPaMMHOTO
obecrieueHus 1 000pynoBaHus B cooTBeTCTBUU ¢ TpeboBanusMu ®I'OC BO, B ToM uucie:

1. Y4eOHble ayquTOPHH IS IPOBEICHNUS 3aHATHH JEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KYPCOBOTO MPOEKTHPOBAHUS
(BBIMOJHEHHST KYPCOBBIX PabOT), TPYIIIOBBIX M UHUBUAYAJIbHBIX KOHCYIBTAIIUM, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXYTOYHOH aTTeCTAllUU

2. IlomereHus Ui CaMOCTOSITENILHOM PaboThl 00y4aroIUXCs

3. IlomereHus As1 XpaHSHUS U MPOPHIAKTHISCKOTO 00CTyKUBaHKsI yueOHOTO 000pyA0BaHHS

4. IlepedeHb 1a60paTOpUil.

8. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

JlaHHBIE METOAMYECKHE PEKOMEH/IAINH NIPeTHa3HAYeHb] IJIsl CTYJCHTOB B IIOMOIIb K IMOJATOTOBKE K 3a4eTy M 0(OPMIICHUH POEKTHOTO
3alaHKs, HAaIIPaBICHHOI'O Ha yriIyOJIeHHOE U3yYeHUE OTAENbHBIX Pa3iesioB AUCIUILIUHEL « Teopus GyHKIUN JeHCTBUTEIBHOIO
TIepEMEHHOT Y.

Ilenbio 3aueTa MO JaHHOHN JUCIUIUIMHE SBISETCS KOHTPOJIb YPOBHs 00IEeH MaTeMaTH4eCKON KyIbTYphl CTYJ€HTOB U IIPOBEPKa UX
MOATOTOBJIEHHOCTH 10 COOTBETCTBYIOIINM Pa3zieiaM TUCIUILTHHEL.

CTyAEHTHI JOJDKHBL: BIIAJIETh OCHOBHBIMU MOHATUSIMU TEOPUU MHOXKECTB, (yHKIIMOHAJIBHOIO aHAIN3a, Mephl U uHTerpana Jlebera;
YMETb 0XapaKTepU30BaTh CBSI3b KAKIOT0 U3 HUX C HEKOTOPBIMH NOHSTHSIMHU MAaTEMAaTHIECKOTO aHaIn3a.

B coOTBETCTBUY € IOCTABICHHBIMHU LIEJIIMU U TPeOOBAHUAMH K 3HAHUSM M YMEHUSAM BBIITYCKHUKOB Ha 3a4eT 1o «Teopuu GpyHKuuii
JIEVCTBUTEIHHOTO ITEPEMEHHOT0» BEIHECEHO 28 BompocoB. OTBevast Ha MpeUI0KEHHBII BOIIPOC, HEOOXOANMO PacKPHITh COAEPKAHHIE
BBOJMMBIX NOHITHUH, IPOMUIIOCTPUPOBATH UX IPUMEPAMH U KOHTPIPUMEPaMH, 10Ka3aTh IPUMEHEHUE TEOPEM, B JOKA3bIBAEMBIX
TeopeMax — PacKpbITh 3HAYECHHE TeX MM HHBIX YCIOBHH TEOPEMBI, [0 BOSMOXKHOCTH — IaTh X T€OMETPUIECKOE U (PH3NIECKOe
UCTOJIKOBAHUE, BO3MOXHOCTH (MJIM HEBO3MOXKHOCTB) O0PAILEHUS TEOPEMBI.

Pa3ymeercst, MOXHO paclIMpUTh IpeIaraeMbli IIaH JOIMONTHATEILHBIMA MATEMaTHUECKIMH U HCTOPUUECKAMH (haKTaMH,
OTHOCSIIIUMUCS K JAHHOMY BOIIPOCY.

ConeprkaHHe YeThIpeX BOMPOCOB, OTMEUSHHBIX 3BE37I0YKAMH B CITCKE BOIIPOCOB K 3a4€Ty, HEOOX0ANMO YMETh U3JaraTh Ha ypoBHE
OTIpeeeHHs TIOHATHI 1 (POPMYITHPOBKH OCHOBHBIX MPEIIOKEHHH.

Uro xacaercst opOpMIICHUS IPOEKTHOTO 3aaHus, TO CJIEAyeT OTMETUTD, YTO OH BBIIIOJIHSIETCS Ha CTaHIapTHOH Oymare popmarta A4.
OcHoBHBIe ITpaBuiia oopmiieHus Tekcta. [lapaMeTphl CTpaHUIBL: BepXHee, HIDKHee IMoJisl — 2 ¢M; TipaBoe nose — 1,5 cM; jeBoe moine —
2,5 cm. Homepa cTpaHuI] IpoCTaBIISIOTCS BBEPXY, B IEHTPE (Ha IIEPBO CTpaHUIIE HOMEPA HET, BTOPasi CTPaHHIIA — COJIEPKAHUE, TPEThS
— BBeieHHe). TeKCT HoJDKeH OBITh BRIPOBHEH 10 MIMPHHE, a03alHbIi 0TCTYI — 1,27 cM. 3ar0JIOBKH — IO LIEHTPY, 03 TOUYEK B KOHIIE
npeanoxenus. pudr — Beicota 14 nt. Mexxctpounslii uatepsan — 1,3-1,5. O6pazen ohopMiIeHHs TUTYIBHOTO JIUCTA IPUBEICH
HIDKE.

OO6uwmii 00beM 10JKeH cocTaBisaTh 20-25 crpanun (63 npuiioxenuii). Bo BBeZieHHH 000CHOBBIBAECTCS aKTYAJIbHOCTh TEMBI, €€
npakTHYecKas 3HaunMocThb. CoJiepikaHue JOJDKHO OBITh MPEACTABICHO B pPa3BepHYTOM BHe. [IpencTapieHHbIe B TEKCTE TaOIHIBI
JIOJDKHBI UIMETh CKBO3HYIO HyMeparuio. HoMep TabiauIb! IpocTaBIsieTcsl BBEPXY ClipaBa. 3aroJ0BOK TaOJIHIbI IIOMEINAETCS C
BBIPAaBHUBAHHEM I10 IIeHTpy. Ha kaxmyto TabnuIy ¥ pUCyHOK HEOOXOIMMBI CCBIIKH B TEKCTE "B COOTBETCTBHH C PHCYHKOM 5
(tabmuneii 3)". B 3axmouenun pedepaTa nznararoTcs KpaTkue BHIBOABI 10 pe3ynbTaTaM paboThl, XapaKTepU3yIOIIne CTCTIeHb PEIIeHHS
3a/1a4, TIOCTAaBJICHHBIX BO BBeJeHNH. CllelyeT yTOUHNTE, B KAKOW CTEHIEHH yIaJIOCh Pean30BaTh Lellb pedepupoBaHust, 0003HAYHUTD
po0JIeMbl, KOTOPBIE HE YAAIOCH PEIIUTh B X0/I¢ HanucaHus pedepara.

JlaHHBIE 0 HallIEHHBIX UCTOYHHUKAX CIIENyeT 3aHOCHTH B OHOIHorpaduueckuii criucok. VICTOYHUKH B CIIIICKE PACIIONAraloTCs B
anaBUTHOM HOpPAAKe IO GamMuIny epBoro aBropa (HazBaHuio). CyIecTBYIOT perflaMeHTHPOBAaHHbIE IPaBUIa 0(OPMICHHS
oubmuorpapuaeckux ucrounnkos 'OCT 7.05-2008. IlepedeHs ucnoab3yeMo JINTepaTyphl JOJDKEH COJepKaTh MUHUMYM 15
HalMEHOBaHU.
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