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1. lTosicHuTEJIBLHAA 3aIMCKA
[IpenmMeroM H3ydeHUs B paMKax HACTOSILIErO0 Kypca SIBISIIOTCS OCHOBHBIE MOHSTHS U

MeTOAbl Teopuu (GYHKIUM AeicTBUTENbHOrO mnepeMeHHoro. B yuebnom kypce «Teopus
(GYyHKIMH el CTBUTENIBHOT O IIEPEMEHHOT0» MPOIOKAETCS U3yYEHUE TaKuX (yHJaMEHTAJIbHbIX
MOHATUN MaTeMaTHKH KaKk MHOXecTBO U (yHkuus. IIpu 3Tom ocyiecTBisieTcs o0o01eHue
psiia MOHATHM M METOJOB KJIACCHMYECKOro MaTeMaTHMYecKOro aHaiu3a H Ha 3TOH OCHOBE
CO3/1al0TCS HOBBIE OPUTHHAIIbHBIE KOHCTPYKIIMU U METOJIbI HCCIIeI0BaHUS.

Wneu m meronpl Teopuu (QYHKIHUH AEHCTBUTENHPHOTO MEPEMEHHOTO TMO3BOJSIOT C E€IMHBIX
MO3UIMI MOAXOAUTH K PEIIEHUIO 3a7]ad M3 Pa3HbIX Pa3/iesioB MaTeMaTHKU U (U3UKH. 3HaHUE
TeOpuH (YHKIHUH JEeHCTBUTENBHOIO TEPEMEHHOTO SBJISETCS HEOOXOIMMBIM 3IIEMEHTOM
MaTEMaTHYECKOro 00pa30BaHMUs COBPEMEHHOTO CTY/ICHTA - TeAarora.

PaGouas mporpamMma AMCHUIUIMHBI COCTaBJIEHA Ha OCHOBe yueOHoro miana 44.03.05
[lenarornyeckoe obpazoBanue (¢ AByMs MpoQUISAMHU MOATOTOBKHM) 1O npodmmo MartemaTHka,
WNudopmarika 2023 roga Hagana moaroTOBKH.

[Ipu peanmzauuu oOpa3oBaTENbHOM MpOrpaMMbl YHUBEPCUTET BIPaBE IMPUMEHSThH
JUCTAHLIMOHHbBIE 00Pa30BaTEIbHbIE TEXHOJIOTHUH.

2.IlepeyeHs MJIAHUPYEMBIX pPe3yJabTATOB O0Yy4YeHHMsI MO IHCIHUILUINHE, COOTHECEHHBIX €
IVIAHMPYEeMbIMH pe3yJIbTaTaMHU 0CBOEHHs 00pa30BaTeIbHOI
NporpaMmel

2.1 Ieau AMCHUTIIAHBI

Henpro ydeOHO# aucuuiumHbl «Teopus QyHKIUN ACHCTBUTEIBHOIO MIEPEMEHHOT0» SBJISACTCS
dbopMupoBaHHE Yy  CTYIEHTOB  KOMIIETEHIIMH, HEOOXOAMMBIX I  OCYIIECTBJICHHS
po(hecCHOHaNBHON IEATETHPHOCTH B 00JaCTH MPENOJaBaHUs MATEMAaTHKU B 00pa30BaTENIbHBIX
YUPEXKICHHUSIX PA3HOT'0 THUIIA B COOTBETCTBUHU C TPEeOOBAHUSIMH 00Pa30BATEIIHLHBIX CTAHAAPTOB.

2.2. 3aaaum AMCHUIIIHHBI

3aKIIF0YAI0TCS B JOPMUPOBAHUH Y CTYJIEHTOB KOMITJICKCa 3HAHWN, YMEHUH U HaBBIKOB

10 TEOpUH MHOXKECTB (OECKOHEUHbIE MHOXECTBA, MOIIHOCTH MHOXXECTBA), aOCTPAKTHBIM
IIPOCTPAaHCTBAM M UX CTPYKTYpe, TEOpUH Mepbl U nHTerpaia Jlebera,

HEOOXOMUMBIX 111 3((PEKTUBHOro peleHuss NpodecCUOHaIbHBIX 3aJay, CBS3aHHBIX C
0o0y4yeHrneM MaTeMaTUKe B IIKOJIE U By3e.

2.3 3uanusg um yMmeHusi oOydawmerocsi, ¢opmupyemble B pe3yJbTare OCBOEHHS
AUCHUILIMHBI.

[Ipouiecc w3ydeHus JUCHMIUIMHBI HampaBlieH Ha (HOPMUPOBAHHE CIEAYIOIIUX
KOMIIETEHIINH:

B pe3yabrare usydeHus JMCUUILIAHBI « Teopust pyHKIMIA 1eHCTBUTEILHOTO Kozt

NEPEMEHHOI0»» CTYCHT J0JIZKeH 00J11aTh CJICAYIOIMMH KOMIICTCHIUSIMU: (bopanyeMm“x
KOMIIETeHIUH

IIpogeccuonanbubie komnerenunu (I1K) MK-1

CrnocobeH ocBauBaTb M HCHONb30BATh TEOPETUUYECKHUE 3HAHMS U

IIPAaKTUYECKNE YMEHHUS U HaBBIKM B IPEIMETHOM 00JacTH INpU pELIEHUU




npo@eccn OHAJIBHBIX 3a1a4.

NHaukaTopbl JOCTHKEHUS KOMIIETeHIH

Kon u | Kom ¥ HauMeHOBaHWE WHAMKATOpa JOCTIXKECHUS MPOdecCHOHaTBHOM
HauMEHOBAaHUE KOMIIETECHIINN

npodeccruoHaIbHON

KOMITETEHITUT

IIK-1.Cnocoben IIK-1.1. 3Haer CTpPyKTypy, COCTaB U JAMJAKTUYECKHE  EIUHUIIBI
OCBAMBATH U | mpeaMeTHoN o6macTu (TIpemo1aBaeMoro mpeaMeTa).

WCIOJIb30BaTh

TEOpeTUYECKU e

3HAHUS u

IpaKTUYEeCKHe

YMEHHUSI ¥ HaBBIKU

B MPEIMETHOU

obacTu npu

peleHun

podeCCHOHAIBHBIX

3ama4y

3. MecTo AMCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOIrpaMMbl

JucuummHa «Teopust QYHKIMA A CTBUTEIBHOIO IEPEMEHHOI0» OTHOCHTCS K 005132 TeIbHOM
yacti ydeOHoro rraHa (b1.0. 07.05).

[Tporpamma Kypca npeamnosyiaraeT HaJlu4ie y CTyZACHTOB 3HAHUHN 110 TUCIHUILINHAM:

«Anrebpa», «MaTemaTndeckuil aHanuz», «I'eomeTpus».

JIMICITUTUTMHBL, [T M3y4EHHsI KOTOPBIX HE0OXOAMMBI 3HaHUS TAaHHOTO Kypca:

«Teopusi (QyHKIUN KOMIUIEKCHOTO TEPEMEHHOTOY, «duddepeHnmansapie  ypaBHEHHS,
HEKOTOpBIE AUCIHUILINHBI 10 BBIOOPY CTYIIEHTA.

4.1. CTpyKTypa M cojep:KaHue TUCHUIINHBI (MOIYJIs).

Ounas ¢popma 00yueHus

Bupl yueOHBIX 3aHITHIT

Paznen/Tema Bcero | KonrakTHas padota (ayn.) =
/1 Jac. =
Jlexuu J3 I13 CPC | ¢ «
-~
£ 25
[ L =
2 2 3
3 =l
Pazoen 1. Inemenmur 5 36 6 - 12 18
meopuu MHOMCeCm 8




Tema 1. MomHOCTS 5 20 4 - 6 10
MHOxecTBa. CueTHbIe
MHOKECTBA.

Tema 2. MomsocTh 5 16 2 - 6 8
KOHTHHYyMa. CpaBHEHHE

MOIIIHOCTEMN

Pa3zoen 2. Mempuueckue 5} 40 6 - 14 20
npocmpancmea

Tema 3. Ilonsitue 5 24 4 - 8 12

MCETPHUYCCKOr'o NpOCTpaHCTBA

Tema 4. [TonHbIe 5 16 2 - 6 8
METPUYECKHE MPOCTPAHCTBA

Paszoen 3.9nemenmut 5 30 6 - 10 14
meopuu mepui Jlebeca.

Humezpanleoeza

Tema 5. CtpykTypa 5 12 2 - 4 6

MHOXKECTB Ha YHCJIOBOU
IPSIMOM

Tema 6. Mepa Jlebera 5 18 4 - 6 8
JIMHEHHBIX MHOXKECTB.
Wnterpan JleGera

IIpome:xkyTouHast
arTecTanMsi— 3a4eT

Hroro 108 18 - 36 54

4.2. Conep:kanue JMCHUILUINHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aejiam)

Jlekuuun

Pazoen 1. Inemenmuvt meopuu MHo}CECH 8
Temal. MomHOCTb MHOKecTBA. CUeTHbIE MHOKECTBA

[lonstue mHoxectBa. Omepanuu Hajg MHOXecTBamMH. OToOpakeHue MHOXecTB. B3aumuo
OJTHO3HAYHOE COOTBETCTBHE MEXIy MHOXeCTBaMH. Pa3bueHue Ha kiacchbl. DKBHUBAJIEHTHOCTh
MHOkecTB. KoHeuHble n 6eckoHeuHble MHOXKecTBaA. [ToHATHE MOIIHOCTH MHOXKecTBAa. CueTHbIE
MHO’KECTBa (OMpeaeeHne U IpuMephl). XapaKTepUCTUYECKUI MPU3HAK CYETHOCTH MHOXECTBA.

CymecTBoBaHME  CYETHOIO  TOAMHOXKECTBA  OCCKOHEYHOr0  MHOXeCTBa.  MOIIHOCTB
MTOJIMHOKECTBA CUETHOTO MHOXKECTBA. TeopemMbl 0 MOIIHOCTH OObETUHEHHS PAa3HBIX MHOXKECTB
(KOHEYHOr0 M CYETHOro; He 0ojiee 4YeM CUETHOM COBOKYIHOCTH  CUETHBIX MHOXKECTB;
KOHEYHOTr'0 YHCJIa CYETHBIX MHOXKECTB; CUETHOM COBOKYITHOCTH KOHEUYHBIX MHOXECTB ; CUETHOU




COBOKYITHOCTH CUETHBIX MHOXECTB). CY4ETHOCTb MHOXECTBA pPALMOHAIBHBIX 4yKcel. Teopemsl 0
MOIIHOCTU O0BbEIUHEHUs OECKOHEYHOro W He 0ojiee 4eM CUETHOrO MHOXECTB; O MOIIHOCTH
Pa3HOCTU HECUETHOI'O U HE 00JIee 4YeEM CUETHOI'O MHOXKECTB.

Tema 2. MomHocTh KOHTHHYYMa. CpaBHeHHe MOLIHOCTeM

HecuetHocTh MHOXeECTBA Beex Touek oTpeska [0, 1].ITonsTne MomHOCTH KOHTHHYYMA. TeopeMsl
0 MOIIIHOCTU O0BEAMHEHUS: KOHEYHOI'0 YUCJIa MHOYXKECTB MOIITHOCTH KOHTUHYYMa; CUETHOM
COBOKYITHOCTH MHOKECTB MOIIIHOCT KOHTUHYYMa H UX CIIEJICTBHSI.

CpaBHenue MmomHocTed. Axkcuoma BblOOpa. KonTuHyym-rumoresa. Teopema O MOLIHOCTH
MHOKECTBa BCEX MOJAMHOXKECTB JAHHOrO MHOXKecTBa. Teopema Kantopa- bepHmireiina u eé
CIIEICTBUS.

Pa3zoen 2. Mempuueckue npocmpancmea
Tema 3.IloHATHE METPHYECKOTO MPOCTPAHCTBA

Onpez[eneHI/Ie U IIPUMECPbI METPUUYCCKUX ITPOCTPAHCTB. OerCTHOCTB TOYKH B MCETPUYCCKOM
IMPOCTPaHCTBEC. Touku IMPUKOCHOBCHUA, NPCACIIbHbIC TOYKH, BHYTPCHHHUC TOYKM MHOXKCCTBA.
3aMBIKaHHE U BHYTPCHHOCTb MHOXCCTBA. OTKpBITLIe MHOXXECTBA U MX CBOMCTBA. 3aMKHy'TI)Ie
MHOXKECTBA U HX CBOMCTBA. CXO,I[SH_HI/IGCH IMOCJICAOBATCIILHOCTU TOYCK B MCTPHUYCCKOM
IMPOCTPAHCTBEC U UX CBOIMCTBA.

Tema 4.Ilos1HbIEe MeTpHYECKHEe NPOCTPAHCTBA

dyHIaMeHTajabHasl MOCJIEI0BATEIbHOCTh TOUEK U €€ cxoaumMocTb. [loaHbie MeTpruueckue
pOCTpaHCTBA (OMpeieiICHne U TPUMEphI - mosHoTa npoctpanctd R, I, C[a,b] ). Teopema o
BJIOKEHHBIX 11apax. BCloy NiI0THBIE M HUT/IE HE TUIOTHBIE MHOKECTBA. Teopema bapa.
[TormonHenue npocTpaHcTBa.

Pa3zoen 3. Inemenmot meopuu mepot Jleveca. Hnmezpan Jleveza

Tema 5.CTpyKTypa MHOKeCTB HA YHCJI0BOI MPSIMOW

IIpenenbHble, W30IUMPOBAHHBIE, TOYKH INPUKOCHOBEHHUS, BHYTPEHHUE TOYKH MHOXKECTBA
TOYEK Ha 4HUCIOBOM MHpsMOM. Teopema O CyleCTBOBAHHUM MPEAEIbHON TOYKH OIPaHHUYEHHOIO
MHOXKECTBA  TOYEK Ha npsMoii. IloHATHE NPOM3BOJHOIO, COBEPIIEHHOIO  MHOMECTB
(onpenenenue u npumepsl). KaHTOpOBO coBeplIeHHOE MHOXKECTBO. TOuHasi BEPXHssS M TOYHAs
HIDKHSIS TpaHb MHOXKeCTBa. Teopema O CylIeCTBOBAaHUM TOYHOW BepxHEW ( TOUHOW HUKHEH)
IpaHM MHOXKECTBA TOYEK Ha NpsiMoil. Teopema o0 mpeacTaBI€HUU OTKPHITOTO MHOXKECTBA TOYEK
Ha MPSMOK B BUJI€ OOBEIMHEHUS COCTABIIAIONIUX HHTEPBAJIOB.
Tema 6. Mepa Jlebera auHeiiHbIX MHOKecTB. HTerpas Jledera

Mepa OTKpBITOr0O ¥ 3aMKHYTOI'O OTPAHUYEHHBIX MHOKECTB TOUEK MPAMOW U €€ mpocTermme
CBOMCTBA. BHEIIHSS U BHYTPEHHSS MEpbl OIPaHUYEHHOI0 MHOYKECTBA TOUEK Ha NMPSAMOM 1 eé
coiicTBa. IloHATHE N3MEpPUMOro MHOKECTBA Ha NpsAMOoM. Kitacc n3MeprMBbIX MHOKECTB.
Omnpenenenue W MpocTeiIne CBOMCTBA M3MEpUMBIX (QyHKUMH. OmnpeneneHue U OCHOBHBIE
coiicTBa uHTerpana Jlebera. CpaBuenue unterpanoB Pumana u JleGera.

HpaKanecmle 3aHATHSA



Ipaxmuueckue 3anHamus npogoosmMcs 8 hopme NPAKMUKYMA. NPeonoiazaemcs peuienue 3a0ay
PA3HO20 YPOBHS CTIONCHOCIU NPU ONOPE HA ONpeoeNeHUs U C80UCMBA OCHOBHBIX NOHAMULL NO
meme.

Pa3zoen 1. dnemenmul meopuu mnosxcecmae
Yuebuvie yenu:

CdopmupoBaTh cucTeMaTH3NPOBAHHBIE 3HAHUS CTYIEHTOB 10 METOAAM PEIICHUS 3329
TEOPUU MHOXKECTB, UCIOJIb3YS IBPUCTUUECKUE U JIOTUUECKUE PACCYKICHUS HA OCHOBE
ornpeneneHuid PyHIaMEeHTATbHBIX MMOHSATHI TEOPUU MHOXKECTB U (POPMYITHPOBOK
OCHOBHBIX TEOPEM O CBOMCTBaX O€CKOHEUHBIX MHOXKECTB.

IIpakTnuyeckoe 3anstue 1

Tema: MomHocTh MHOKeCcTBAa. CUeTHbIE MHOKECTBA
Yuebnvie yenu:.
1. IToBTOPUTH OMNpEaENEeHUs U CBOMCTBA ONEPALN HaJ MHOKECTBAMH.
2. PemmTh TUTIOBBIE 3a]]a4M HA YCTAHOBJIICHHE B3AUMHO OJIHO3HAYHOT'O COOTBETCTBHS MEXKTY
HEKOTOPBIMHU YHCJIOBBIMUA MHOXECTBAMMU.
OcHogHble mepMUtbl U NOHAMUSL:
-MHO€ECTBO,
-IIOJIMHO>KECTBO,
-00beAUHEHN € MHOXKECTB,
-epeceYeHn e MHOKECTB ,
-pa3HOCTb MHOXECTB, JONIOJIHEHHUE,
-B3aMMHO OJHO3HAYHOE COOTBETCTBHE.

IIpakTnuyeckoe 3ausitue 2,3
Tema: MomHOCTh, MHOKecTBa. CUeTHbIe MHOKECTBA

Yuebuvie yenu:
1. PemmmTh 3a1a4un pa3HOTO YPOBHSI CJI0KHOCTH, BKITFOYAIOIIHE:
a) YCTaHOBJICHHE B3aHMHO OJTHO3HAYHOTO COOTBETCTBHSI MEXIY 32/IaHHBIMH MHOXKECTBAMH,
0) ompeneneHrue MOMTHOCTH MHOXKECTBA.
OcHoBHbIE MePMUHbBL U NOHAMUSL
-0TOOpakeHue MHOMKECTB,
-Ouekius,
-B3aMMHO OJHO3HAYHOE COOTBETCTBHE,
-D)KBUBAJICHTHBIE MHOXKECTBA,
- MOIIIHOCTh MHOKECTBA, CYETHBIE MHOXKECTBA.

IIpakTuyeckoe 3ansitue 4,5

Tema: MomHocTh KOHTUHYYMA. CpaBHEeHHE MOIIIHOCTEMH
Yuebuvie yenu:
1. PemmmTh TUITOBBIE 3a1a4U U 3aJa4M ITOBBIIIEHHOI'O YPOBHS CJII0)KHOCTH Ha
OIpEEIEHNE MOITHOCTH 3aJJaHHBIX MHOXKECTB.
OcHogmbie mepmumbl U NOHAMUSL:
- pPAaBHOMOUIHbIE MHOXECTBA,
-KOHEYHbIE U 0ECKOHEYHbIE MHOXKECTBA,
-CUETHBIE W HECUETHbIE MHOXECTBA,
-MOIIHOCTh KOHTHHYYMa.

IIpakTHyeckoe 3ansATHE 6
Tema: MomHoCTh KOHTHHYYMA. CpaBHeHHEe MOIIIHOCTEH



Yuebuvie yenu:

1. BbImoaHUT Bee 3a/1aHus KOHTPOJbHON paboThl Nel Ha TeMy «DJIeMeHTbl TEOPUU MHOXKECTB)»
OcHoénbie mepmunbl U NOHAMUL:

-olepanuy HajJ MHOXECTBAMH,

-MOULIHOCTh MHOXECTBA.

Pa3zoen 2. Mempuueckue npocmpancmea

Yuebnvie yenu:

CdopmupoBaTh cucTeMaTU3MPOBAHHBIE 3HAHUS CTYJIEHTOB 10 METOAAM pEIICHUS 3a]1a4
TEOPUH METPUUYECKHUX NMPOCTPAHCTB, UCIIOJb3Ys IBPUCTUUECKUE U JTIOTHUECKUE
paccyX/IeHusi Ha OCHOBE onpe/eneHuil GyH1aMeHTAIbHBIX TOHATUH TeOpun

MCTPHUYCCKUX ITPOCTPAHCTB.

IIpakTnuyeckoe 3ausitue 1,2

Tema: IlonsiTHe METPHYECKOT0 MPOCTPAHCTBA
Yuebnvie yenu:.
1. [ToBTOpUTH AKCMOMBI METPUKH U OINPEAEICHUE METPUUECKOTO MPOCTPAHCTBA.
2. Pemnth 3a1a4n pa3HOTro YpOBHSI CII0)KHOCTH Ha NPOBEPKY aKCUOM METPUKH JJIsI MHOYXECTB,
AIIEMEHTaMH KOTOPBIX SBIISIOTCS YHCIA, QYHKIIMH, YHCIOBBIE IMOCIEI0BATEILHOCTH.
OcHogHble mepMuHbl U NOHAMUA
-METpHKa,
-aKCHOMBI METPHKH,
- METPUYECKOE IIPOCTPAHCTBO.

IIpakTHyeckoe 3ansATHE 3

Tema: IlonsiTHe METPHYECKOr0 NMPOCTPAHCTBA

Yuebuvie yenu:

1. PemmTh 3a1a4u pa3HOro YpOBHS CJIIOKHOCTH Ha MCCIIEIOBAHUE TPUHAIIEAKHOCTH HEKOTOPBIX
(YHKIHIA ¥ 9UCIIOBBIX ITOCIEIOBATEILHOCTEH 3aJaHHBIM METPUIECKUM ITPOCTPAHCTBAM.
OcHo6HbIe mepMUHbL U NOHAMUAL:
- HeTIpepbIBHBIEC (DYHKIINH,
-TOYKH pa3phiBa,
- YU CJIOBBIE N1OCIIEI0BATEIbHOCTH,
-4UCJIOBOU PsIJI,
-CXOAAIINKICS PsA.
IIpakTHyeckoe 3ansitue 4

Tema: IlonsiTHEe METPHYECKOT0 MPOCTPAHCTBA

Yuebuvie yenu:

1. Pemuth 3aJla4M Pa3sHOro ypoBHA CIO0KHOCTH Ha IIPUMCHCHUC OIIPCACIICHUA U CBOMCTB
OTKPLITBIX U 3aMKHYTBIX MHOKCCTB B METPUICCKOM IMPOCTPAHCTBCE.

OcHosHble mepmuHbl U NOHAMUA.

-OKpPECTHOCTDb, INIPCACIbHBIC TOYKH,

-TOYKHU ITPUKOCHOBCHH,

-BHYTPCHHHUEC TOYKHN MHOXKECTBA,

“-BHYTPCHHOCTb U 3aMbIKaHHNC MHOXCCTBA.

IIpakTnuyeckoe 3ansiTue 5
Tema: Ilo1HbIe MeTpUYECKHE NPOCTPAHCTBA

Yuebnvie yenu:.



1. PemmTsh 3a1auM HA UCCIIEAOBAHUE CXOAUMOCTH MOCIIEA0BATEILHOCTEH B METPUUECKUX
IIPOCTPaHCTBAX.
OcHoénbie mepmunbl U NOHAMUL:
-OKPECTHOCTb, IIPEAEIbHbIE TOUKH,
-TOYKH [IPUKOCHOBEHUS,
-BHYTPEHHUE TOYKU MHOYKECTBA,
-BHYTPEHHOCTb U 3aMbIKaHUE MHOKECTBA,
-TI0CJIEIOBATENILHOCTh TOYEK U €€ Mpejiel,
- CXOo1IasiCsl OCJIE0BATEIbHOCTD TOYEK,
-pyHAaMeHTabHAas MOCIeI0BATEIbHOCTh TOUEK.
IIpakTnuyeckoe 3ansitue 6
Tema: IlonHbIEe MeTPUYECKHE IPOCTPAHCTBA
Yuebnvie yenu:.

1. PemmTh 3a1a4u pa3HOro ypoBHsI CIIOKHOCTH Ha HCCJIEIOBAaHUE CXOAMMOCTH
MOCJIEIOBATEIbHOCTEN B METPUYECKUX MTPOCTPAHCTBAX.

2. PemmTh 3a1aun Ha HCCICIOBAaHUE

CBOMCTB MHOXKECTB B MOJIHBIX METPHUYECKHUX IMPOCTPAHCTBAX.

Ocnogrvle mepMunbl U NOHAMUL:

-TI0CJIEIOBATEIbHOCTh TOYEK U €€ Mpeel,

- CXOJSIIAsICs IOCICA0BATEIbHOCTh TOUEK,

-yHIaMeHTaJIbHAS MTOCIIEI0BATEILHOCTh TOUYEK,

-BCIO/1y IJIOTHBIE MHOKECTBA,

-HHUTJI€ HU INIOTHBIE MHOKECTBA.

IIpakTnuyeckoe 3ansitue 7
Tema: IlosHbIe MeTpHYECKHE NPOCTPAHCTBA

Yuebuvie yenu:
1. BeinosHUTE Bee 3aaHusl KOHTPOJIbHON padoTel Ne2 Ha TeMy «MeTpuueckue NpoCcTpaHCTBay.

Pa3zoen 3. Inemenmuvt meopuu mepuwt Jleveza. Humezpan Jlebeca
Yuebuvie yenu

CchopmupoBaTh HaBBIKK MCIOIb30BAHUS ONPEAECICHUN U CBOMCTB (DyHIaMEHTaIbHBIX
MIOHATUH TEOPUH MEPBI IIPU PELICHUU 3a/1a4 HA BBIYHUCICHUE U 10KA3aTEIbCTBO 110
TEOpUH (PYHKUUN AEHCTBUTEIBLHOIO IEPEMEHHOTO.

IIpakTuueckoe 3anstue 1,2
Tema: CTpyKkTypa MHOKECTB HA YHCJIOBOM NPAMOi
Yuebuvie yenu:
1. PemmTh 3a1aun pa3HOro ypOBHs CIOKHOCTH HAa MCCIIEJOBaHUE
CBOMCTB YMCJIOBBIX MHOXKECTB Ha IPSIMOIL.
2. Jloka3aTb TeOpeMy O IPEICTABIECHUH OTKPBITOIO MHOXECTBA TOYEK Ha NPSAMOM B BULE

O6T>€I[I/IHCHI/I$I COCTaBJIAOIINUX UHTCPBAJIOB.

OcHnoesnbie mepmuHnsbl U NOHAMUA.
-IIPpEACIbHLIC TOYKH,
-3aMKHYTBIC MHOXXCCTBA,
-BHYTPCHHUEC TOYKHU,

-~OTKPBITbIC MHOXXCCTBA,



- O'paHU4YCHHBIC MHO>KCCTBA,
-TOYHAas BECPXHAA U TOUHAA HUWKHIAA I'PaHb MHOXXCCTBA.
-KaHTOPOBO COBCPIICHHOEC MHOXCCTBO.

IIpakTHyeckoe 3ansATHE 3
Tema: Mepa JleOera JmnHeiiHbIX MHOKecTB. MHTerpan JleGera

Yuebuvie yenu:

1. PemmTh 3a1a4n pa3HOro ypoBHSI CIIOKHOCTH Ha NPUMEHEHUE OMPEACIICHUS U CBOICTB
Mepbl MHOXKECTB Ha MPSAMOM.

OcHogHbie mepmMunbl U NOHAMUSL:

-Mepa OTKPBITOr0 U 3aMKHYTOI'O OTPAHUYEHHBIX MHOXKECTB,

-BHEILHAS U BHYTPEHHSSI MEPbl MHOXKECTBA,

-mepa Jlebera Ha IpsMOiA,

-U3MEpUMbIE MHOKECTBA,

-CUETHOCTb U U3MEPUMOCTh MHOYKECTBA.

IIpakTHuyeckoe 3ansitue 4
Tema: Mepa Jlebera guHeiiHbIX MHOKecTB. UHTerpana Jlebera

Yuebuvie yenu:

1. PemnTh 3ajaun Ha TPUMEHEHHUE ONPE/IEICHUs U CBOICTB
U3MEpUMBIX (PYHKIUH M BbluMCcIeHHE nHTerpania JleGera.
OcnosHble mepMuHbl U NOHAMUSA!

-u3mepuMas QyHKIMS,

-U3MEPUMOCTb U HEIPEPBIBHOCTh (PYHKIIUH,

- BEpXHsIs U HIDKHSS cyMMBbl JleGera,

- uaTerpan Jlebera.

IIpakTnuyeckoe 3ansiTue 5
Tema: Mepa JleGera nuHelinbiXx MHOkecTB. UHTerpan Jlebera

Yuebnvie yenu:.

1. BEIMOMHAUTH Bee 3a/1aHus caMOCTOsTeNbHOU paboTel Nel ( momonHUTENbHAs paboTa) HA TeMy
«Mepa u unTerpan JleGeray.

OcHosHble mepMUuHbl U NOHAMUSL

-U3MEpUMBbIE MHOXECTBA,

-U3MepuMble (YyHKIUH,

-uHTerpan Pumana,

-unTerpan Jlebera.

S.I1epeyeHb yueOHO-MeTOAMYECKOT0 00ecIeYeHusl AJI CAMOCTOSATEIbHON padoThI
00y4aromuXxcs no JMCHHUILIHHE

Ilepeuens numepamypHbix UCMOYHUKOS 011 CAMOCMOAMENbHOU pabomuvl 00y4aAOWUXCA

1. Jamunrep, B. A. Teopus GyHKIHMI 1eHCTBUTEIBHOTO IIEPEMEHHOT0 | YICOHHUK U MTPAKTHUKYM
st By30B / B. A. lamunrep, C. JI. CHMOHXXEHKOB. — 2-€ U3[., nepepad. u gorn. — Mocksa :
WznatensctBo FOpaiit, 2022. — 242 ¢. — (Briciee oOpazoBanue). — ISBN 978-5-9916-8999-
1. — Texkcr : anexkTponHsIii / O6pa3oBarensHas matdopma FOpaiit [caiit]. —

URL: https://urait.ru/bcode/491235



https://urait.ru/bcode/491235

2.Hatancown, U. I1. Teopus ¢yHkuuii BeniecTBeHHOI nepeMeHHoH : yueOHuk ams By3os / U. 1.
Harancon. — 6-e uzn., crep. — Cankt-IlerepOypr : Jlanp, 2022. — 560 c. — ISBN 978-5-
8114-9340-1. — Texkcr : anekTpoHHbIH // JIaHb : a5eKTpoHHO-0uOIMoTeuHas cuctema. — URL:
https.//e.lanbook.com/book/189430

CamocrosTenbpHas yuyeOHas paboTa CTyACHTA OMpPEAesieTCs MPOrpaMMON JTUCITUTIINHBL,
NMEPEYHEM TCOPECTUYCCKHUX BOIIPOCOB AJIA TEKYIICTO HMPOMEKYTOYHOIO U UTOIOBOI0 KOHTPOJIA
3HaHUHN. DTOT BUJT YUEOHOH NESITEILHOCTH CTY/IEHTA IPEAYCMaTPUBACT:

— TpopaboOTKy TEOPETUYECKOro MaTepHralia (U3yuyeHHe TEOPUN );

— peuIicHue 3aga4 U BbIIIOJIHCHUE JOMAlITHHUX 3aIIaHI/If/'I 1o ONpPCACJICHHBIM TCMAM;
- HepI/IOJII/I‘IeCKI/Iﬁ YCTHBIﬁ WA MACBMEHHBINA OTUYET O BBINOJHEHHBIX 3aJaHUAX,
— TIOArOTOBKY K KOJJIOKBUYMaM, KOHTPOJIbHBIM H CaMOCTOSTCIbHBIM pa60TaM;

— CaMOKOHTPOJIb Y IIPOMEKYTOYHBIA KOHTPOJIb ITOJyYEHHBIX 3HAHUN.
CucreMaTHYHOCTh M JOOPOCOBECTHOCTh  CTYJIEHTa IIpH BBINOJHEHUU  3aJaHUM JUIS

CaMOCTOSITENTbHOH PabOThl MOTYT CYIIECTBEHHO IOBIUSATh HA YPOBEHb 3HAHUM, YMEHUH U
HaBBIKOB, (DOPMUpYEMBIX B paMKax JaHHOW ydyeOHOM mucruiudHel. [lpenmonaraercs, 4To
aKTUBHAs CaMOCTOsTEIbHas paboTa CTyAEHTa IO JaHHOW AMCUUIUIMHE OYJIeT crmoco0CTBOBATh
Pa3BUTUIO TO3HABATEIBHON CAMOCTOSITEIBHOCTH M TBOPYECKOM AaKTUBHOCTH CTYJIEHTa,
(hOpMUPOBAHHUIO JOCTATOYHO BHICOKOTO YPOBHS €r0 MAaTeMaTUYECKON KYIbTYPHI.

Kpome TOro, 3ppexkTHBHOCT U YCHEHNIHOCTh  CaMOCTOSATEIbHOW pabOThl CTYAEHTa MpU
W3YYEeHUU JAaHHOW AMCUUILIMHBI HETIOCPEICTBEHHO CBS3aHBI C MOCTENEHHBIM (hOpMUpOBaAaHUEM
npohecCHOHANbHBIX 3HAHUM U YMEHUN CTyAEHTa - OyIyLIero yu4uTesss MaTeMaTUKH.

3aueTHoe 3aganue 1

Tema: Inemenmel meopuu MHoJcecme

3amanuel Ilycts | = {0 } — mpousBoabHOE MHOKECTBO HHIEKCOB. J[0Ka3aTh paBEHCTBO:
a) (nael A(x) UA= Neel (AO( U A)
6)(Uael Aa) nA:UO(EI (Aa n A)

3aganue 2. [Toctpouts OMEKTUBHOE OTOOpa)keHue (OMEKIHIO):

a) orpeska [0,1] Ha BCIO YU CITOBYIO IPAMYIO;

0) nmyua [0,+o0) Ha mHTEpBa (a,b).

3aymanue 3. YcTaHOBUTH, KAKOBA MOIIHOCTB!

a) MHO)KECTBA BCEX MHOTOUYJICHOB C PallMOHATIBHBIMH KOD(D(PHUIIMCHTAMU;

0) MHOXKECTBa BCEX TPAHCLIEHACHTHBIX (T.€. He anre0panveckux ) 4ucelr;

3ananue 4. JlokazaTth, UTO €CIIM PACCTOSHUE MEXY JIIOOBIMU JBYMS TOUKAaMU MHOXecTBa Ena
MpsiMOU OOJIbIIIE €IUHUIIBI, TO MHOXKECTBO E KOHEUHOE UITH CYETHOE.

3aganue 5.Ha niiockoctu 3a1aHo MHOXKECTBO E Takoe, 4To paccTosiHME MEXIY JH0OBIMU IBYMS
TOYKAMH 3TOr0 MHOKECTBa 0oJblie, 4eM a(T/e a- JaHHOE MOJIOKUTEIbHOE Yncio). Jlokas3aTh,
4T0 MHOXECTBO E He Ooiiee ueM cu€THO (T.€. TOO cuéTHOE, JIMOO KOHEUHOE).

3ananue 6. J/lokazats, uto ecmu A\B~B\A, to A~B.
(ykazanwme: mpencraBbTe MHOKecTBa A U B B Buze o0bennHEHUS ABYX MHOXKECTB).

3amanue 7.
BEIICHHTE, KAKOBA MOIITHOCTH MHOKECTBA:


https://e.lanbook.com/book/189430

1) BCEBO3MOXKHBIX MOCJICAOBATEIILHOCTEH PaIlMOHATIBHBIX YHCE;

2) Bcex OTPE3KOB Ha YK CIIOBOW IPSIMON;

3) Bcex KpyroB Ha MJIOCKOCTH;

4) BCE€X KOHCYHBIX U CUCTHBIX ITIOIMHOXXECTB MHOXKECTBA E , €CJIIN E nmeer MOIIIHOCTB
KOHTUHYYMa.

3aueTHOE 3aaaHue 2

Tema: Mempuueckue npocmpancmea

3amanue 1.

Ha muoxectBe R? 3amansl metpuku: p(X,y) ={ (X1—y1) 2+ (X2—y2) 2}°°, o(x,y) =

|x1 - y1] + [x2 - y2|, toe Xx=(X1,X2), Y= (Y1,Y2)- Toukn m3 R?. YcraHOBUTB, 4TO
NPENCTABIAIOT COOOM 3aMKHYTBIE Iaphl B MeTpudeckux npoctpanctsax (R?, p), (R?, o) u
1300pa3uTh UX HA PUCYHKE.

3ananue 2.
Haiitu paccrosane Mexty QyHKIUSIMH:

a) X(t) = sin2t u y(t)= cos 2t B npoctpanctee C[0,x];
0) X(t) = t* +4t+1,4 u y(t)= 2t3+ 3t? B npoctpancree C[-1,1];
3ananue 3.

Haitu 3aMbIkanne MHOYKECTBA:
2
p .
a) BCEX TOYEK BHUa Z r7e P 1 0— BCEBO3MOXKHBIC 1IeJIbIe uncia, npuuem q #0;

P
0) Bcex Touek Bua 29 , TAe PU (— BCEBO3MOXKHBIE HATYpaJIbHbIE YU CIIA.

3ananue 4.

a). Jlokazath, 4TO BHYTPEHHOCTH JIFOOOT0 MHOXKECTBA B METPUIECKOM ITPOCTPAHCTBE €CTh
OTKPBITOE MHOXECTBO.

6)./lokazark, 4TO MPOMU3BOAHOE MHOXKECTBO ( T.€. MHOKECTBO BCEX MPEENbHBIX TOUEK) JTH000T0
MHO>XECTBA B METPHUUYECKOM IPOCTPAHCTBE €CTh 3aMKHYTOE MHOXKECTBO.

B). Jloka3aTh, 4TO MHOXKECTBO BCEX TOUEK (X,Y) C pallMOHAIBHBIMU KOOPAMHATAMU BCIOY
MJIOTHO Ha TIOCKOCTH.

6. ®oHI OWEHOYHBIX CPEICTB /ISl MPOBEIEHUS] TeKYIIero KOHTPOJIs, NMPOMe:KYTOYHOM
arrecTauMu 00y4arIMXCs M0 JUCHUIINHE ( MOTYJIIO)

(DOHZ[ OLCHOYHBIX CPCACTB IJIA MPOBCACHUA TCKYIICTO KOHTPOJIA, HpOMe)I(YTOqHOﬁ aTTeCTaluu
IMPUBCACH B IIPUJIOKCHUU

7. IlepeyeHb OCHOBHOI W JAONMOJHHUTEJIbHOH Y4eOHOH JHUTEPATYpbl, HEOOXOAUMOM JIsl
OCBOEHUS TUCHUIIMHBI( MOYJIs)

7.1. OcHOBHAs1 JHMTepaTypa:

1. Bnacosa, E. A. DinemeHTsl (QyHKIHMOHANIBHOTO aHamu3a : ydeOHoe mocobue / E. A.
BrnacoBa, U. K. MapueBckuii. — Cankrt-IlerepOypr : Jlanp, 2022. — 400 c. — ISBN
978-5-8114-1958-6. — TekcT : aneKkTpoHHBIHN // JlaHb : 3JIEKTpOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/212189



https://e.lanbook.com/book/212189

2. TypeBuu, A. I1. COopHUK 3a/1a4 110 (HYHKIIMOHAIILHOMY aHalu3y : ydeOHoe mocooue / A.
I1. T'ypeBuu, B. B. Kopues, A. II. XpomoB. — 2-e u3z., ucnp. — Cankr-IletepOypr :
Jlanb, 2022. — 192 c. — ISBN 978-5-8114-1274-7. — Texkct : 351eKTpoHHbIH // Jlans :
NIeKTPOHHO-0nOmoTeunas cuctema. — URL: https://e.lanbook.com/book/210809

7.2. JlonoJIHMTEJIbHAS JIMTEepaTypa:

1. Hamuurep, B. A. Teopus QyHKuMii JEHCTBUTENBHOTO MEPEMEHHOIO : Y4eOHUK U
npakTukyMm aiis By3oB / B. A. lamunrep, C. JI. CuMOHXEHKOB. — 2-€ u3[., nepepad. u
nor. — Mocksa : U3natensctBo FOpaiit, 2022. — 242 ¢. — (Bricmiee oOpazoBanme). —
ISBN 978-5-9916-8999-1. — Tekcr : snekTponHblid // OOpa3oBatenbHas miaatdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/491235

2. Jlenssun C.H. 3amaum mo nelcTBUTENbHOMY M (DYHKIIMOHAJIBHOMY aHAJMU3Y : ydeOHOE
nocobue / Jlenseun C.H. — Mocksa : Pycaiinc, 2020. — 172 ¢. — ISBN 978-5-4365-
6311-4. — URL.: https://book.ru/book/938745

3. Cwmomun, O. H. BBenenue B Teoputo QyHKIIUN TeHCTBUTEIBHON TIEPEMEHHON : yueOHOE
nocobue / 1O0. H. Cmonun. — 2-e u3a., crep. — Mocksa : ®JIMHTA, 2017. — 518 c. —
URL.: https://biblioclub.ru/index.php?page=book &id=364595

4. OumumonenkoBa, H. B. COopHuk 3amad mo (QyHKIMOHAIBHOMY aHalu3y : y4deOHoe
nocooue / H. B. ®umumonenkoBa. — Cankrt-IletepOypr : Jlanp, 2021. — 240 c. —

ISBN 978-5-8114-1822-0. — TekcT : aneKTpoHHBIH // JIaHb : 37IeKTpOHHO-0UOIHOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/168826

8. Ilepeyenb coBpeMeHHBIX MNPO(ecCHOHAIBHBIX 0a3 JaHHBIX, HH(POPMANUMOHHBIX
CNPABOYHBIX CHCTEM

Bce obygaronmmxcst yHUBepcUTeTa 00€CIedeHbl JOCTYIIOM K COBPEMEHHBIM IPO¢eCCHOHATbHBIM
0a3am JTaHHBIX U WH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, KOTOPBIE TOJIeXKAT OOHOBIICHUIO
MIpU HEOOXOAMMOCTH, UTO OTPAXKAETCSI B IMCTaX aKTyaJIM3alUK PA0OYUX MIPOTPAMM.

CoBpemeHnHblIe NpogeccuoHATbHbIE 0a3bl TAHHBIX:

1. MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit @eneparum http:/mon.gov.ru

2. ®enepanpHbiii TopTan «Poccuiickoe odpazoBanue» http://www.edu.ru

3. EnnHoe okHO gocTyna k oOpa3oBaTellbHBIM pecypcaM  http://window.edu.ru

4. denepalibHBIN IIEHTP HHPOPMALIMOHHO- 00pa30BaTeIbHBIX pecypcoB http://fcior.edu.ru

5. MunucrepctBo o6pazoBanusi MockoBcKkoi obsactu http://mo.mosreg.ru

6. MuTepHeT-3x3aMeH B cepe mpodeccuonanbHoro oopazoBanus (PII10) http://mww.fepo.ru

7. Katanor snexkTpoHHBIX 00pa30BaTeIbHbIX pecypcoB DenepaibHOro IeHTpa HHPOPMAIIMOHHO -

oOpa3zoBartenbHbIX pecypcoB (OIIMOP) http://eor.edu.ru

8.Ilopran ®enepanbHOr0 HHCTUTYTA MEJArOTMYECKUX U3MepeHuid http://www.fipi.ru

9. O6pazoBarenbHbIe pecypebl ceTr MHTepHET http://edu-top.ru/katalog/



https://e.lanbook.com/book/210809
https://urait.ru/bcode/491235
https://book.ru/book/938745
https://biblioclub.ru/index.php?page=book&id=364595
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http://fcior.edu.ru/
http://mo.mosreg.ru/
http://www.fepo.ru/
http://eor.edu.ru/
http://www.fipi.ru/
http://edu-top.ru/katalog/

10. O6pazoBarenbHbie pecypcbl MHTEepHETa "Beem, ko yuutcs" http://www.alleng.ru

11. Dnexrponnas nHGOpMaMOHHO-00pa3oBaTeNbHas cpena YHuBepcuTeTahttp:/dis.ggtu.ru/

12. «YauBepcurerckas 6ubmoreka online» http:/biblioclub.ru/

13. DnexkrponHo-6ubMoTeuHas cucrema «Jlanpy http://e.lanbook.com/

14. DnexkrporHo-6ubMMOTeUHas cucrtema «HOpaiT» www.biblio-online.ru

15. DnexrponHas Oubmmoreka quccepranuiihttp://diss.rsl.ru/

HNHpopMmanuoHHbIe CIIPABOYHBIE CUCTEMBbI:

1. uHPOPMAITMOHHO-TIOMCKOBBIE CHCTEMBI WWW.google.ru/, www.yandex.ru/

2. Ilpuknagnas matematuka: CipaBOUHUK MaTemMaTHueckux (Gopmyi. IIpumMepsl u 3axauu ¢
pemenusiMu:  http://www.pm298.ru

9. Onucanue MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HeO0X0MMOH IS OCYLeCTBJICHUS
00pa30BaTeJILHOIO Mpouecca Mo AUCHUIIMHE

Jlnsg  ocyuiecTBiieHus: 00pa3oBaTebHOIO Ipolecca O JIUCHUIUIMHE HMMEEeTCs B HaJIU4YHUU
cleaymolas MaTepuaibHO-TeXHUYecKas 6asa:

Aynuropuu IIporpammHoe o0ecnieuenne
- yueOHas ayIUTOPHS I TPOBEICHUS OnepannonHas cucreMa
y4eOHBIX 3aHATHUH 11O U CIIUTIIMHE, Tlaxer opuCHBIX TPUITOKEHU

Bpayzep Firefox, Annexc
OCHallleHHasi KOMIIBIOTEPOM C BBIXOJIOM B

MHTEPHET, MyJIbTUMEANA IIPOEKTOPOM;

- TIOMEILIEHUE JUISl CAMOCTOSATEIHLHOM
paboTHI 00 YyJArOIIMXCS, OCHAIIIEHHOE
KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOAKJIIOYEHUS K CETH
WuTepHer u obecriedeHreM JocTyna B
ANIEKTPOHHYIO MH(OPMAIIMOHHO-
oOpa3zoBarenpuyio cpeny [TTY;

- CHenuajau3upOBaHHAS ayAUTOPHS IS
npoBeAeHUs J1a00paTopHbIX paboT Mo
JTUCLUTLIINHE,

OCHAII[eHHAsi HA0OPOM PEAKTUBOB U
1a00paTOpHOTO 0O0OPYAOBAHHS,



http://www.alleng.ru/
http://dis.ggtu.ru/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://diss.rsl.ru/
http://www.google.ru/
http://www.yandex.ru/
http://www.pm298.ru/const.php

10. Oﬁyqeﬂue HHBAJIUIO0OB U JINI ¢ OrPAHUYCHHBIMHA BO3MOKHOCTAAMMU 310POBbS.

[Ipu HeoOxoauMocCTH pabodas mporpaMma JIUCHUTIIMHBI MOXKET ObITh a1alTHPOBAHA IS
obecrieueHns 00pa3oBaTENbHOrO TMpollecca WHBAIUAOB H  JIHIl C  OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710pOBbsi. [lnmsi sToro TpeOyercs 3asBlieHHE CTyneHTa (ero 3aKOHHOTO
MPeJICTaBUTENSA) U 3aKII0YEHHE IICUX0I0ro-MeaAnKo-neaarornaeckoi komuccuu (IIMIIK).

ABTOD (COCTaBUTEID): K..-M.H., noreHT [lanynmuna B.A .

[Iporpamma onmoOpeHa Ha 3acenaHuu kadeapbl MaTeMaTHKH M SkoHoMmHKH 26.06.2023r.,
poToko Ne8.

3aB. xkadeapoi Kamenckux H.A.
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1.1. HWHaukaTopsl A0CTH:KEHHS KOMIETEHINH

Kon u | Kom w HaumMeHOBaHWE WHIMKATOpa JOCTHXKEHHUS MPOQPECCHOHATIBHON
HAaNMEHOBAHUE KOMIICTCHIIMH

npodeccruoHabHOM

KOMITETCHITUN

IIK-1.Criocoben IIK-1.1. 3Haer CTPyKTypy, COCTaB M JAMJAKTUYECKUE  €AMHMIIBI
OCBaMBaTh 1 | mpenMeTHoM 001acTH (TIperno1aBaeMoro mpeaMera).

HCITI0JIb30BAaTh

TEOPETUYECKUE

3HAHUS n

MpaKTUYECKUEe

YMEHUSI ¥ HaBBIKH

B MPEAMETHOU

obnactu npu

perIeHnn

poQeCCHOHABHBIX

3a7a4

1.2. Onucanue nokasareseil M KpuTeprueB OLEHUBAHNS KOMIIETEHIIHI HA Pa3JIHYHBIX
Tanax ux ()OpMHUPOBAHNS, ONMCAHUE IIKAJ OLIEHUBAHUS.

OneHka ypOBHsS OCBOEHHUS KOMIETEHLMH Ha pas3HbIX JTamax HUX (HOpMUPOBAHUS
MIPOBOJIUTCS HA OCHOBE AU(PHEpEeHINPOBAHHOTO KOHTPOJISL KaXKA0ro oKa3aTelisi KOMIETEHIINN B
paMKax OLIEHOYHBIX CPEACTB , MpuBeaeHHbIX B DOC.

OIICHKa COTIUYHO>» ,«XO0pOoHIo», «3a4YTEHO» COOTBETCTBYCT MOBBINICHHOMY YPOBHIO OCBOCHUA
KOMIICTCHUOUMU  COIJIACHO  KpUTCpUAM  OLCHUBAHHA , IIPUBCACHHLIX B Ta6nnue K
COOTBCTCTBYIOILIEMY OLCHOYHOMY CPCACTBY.

Ornenka KYAOBJICTBOPUTCIIBHO», «3a4YTCHO» COOTBCTCTBYCT 6330BOMy YPOBHIO OCBOCHUA

KOMIICTCHIIMK  COIJIACHO  KPUTCpHUAM  OLICHHBAaHUA , IIPUBCACHHLIX B Ta6J'II/II_Ie K
COOTBCTCTBYIOILIEMY OLCHOYHOMY CPCACTBY.

OrneHka «CHEYIOBJETBOPUTECIBHO» , KHE 3a4YTCHO» COOTBCTCTBYCT IIOKA3aTCIII0 «KOMIIECTCHIMUSA

HE OCBOCHA».

Kpatkas
IIpencraBnenue
No HaumenoBanue XapaKTepUCTUKA
OLIEHOYHOI'0 Kpurepuu ouennBanus
I/Tl |OLEHOYHOT'O CPEe/ICTBA OLIEHOYHOI0
cpenctBa B GoHJIC
cpencTea

Oyenounvie cpedcmea 05l NPOBeOeHUs MeKYue20 KOHMpOis




Camocmoamenvhan
paboma

(mokazateib
KOMIIETCHIIUU
«YMeHue»)

KoutponsHoe
MEpOIIpUATHE,
1eJIb KOTOPOro
COCTOUT B
MIPOMEXYTOUYHOM
KOHTpOJIE 3HAHUU
0 TEME.

Kommiaekt
3aJlaHUN

- OIIeHKa «5» (OTIMYHO)
BBICTABJISIETCS CTYCHTY,
€CITU TPAaBUILHO
BBITIOJIHEHBI BCE 3a/1aHUS

- OIleHKa «4» (X0opo1110)
BBICTABJISIETCS CTYCHTY,
€CIIM IPEJICTaBICHO
pelIeHne Beex 3a/1ad,
BKJIIOUCHHBIX B PaboTy;
IIPU ATOM: a) NIpU
BEPHOM XOJI€
paccyXIeHul pelieHne
OT/AENbHBIX 3324
COIEPKUT
BBIYHUCITUTETIHHbBIC
omHOKH, MPUBEAIINE K
HEBEPHOMY OTBETY; 0)
MIPaBUIILHOE peIlIeHUE
OJIHOM-ABYX 3ajJiay HE
JIOBEICHO 10 KOHIIA;

- OIIEHKa «3»
(YZ10BJIETBOPUTEIHHO)
BBICTABJISIETCS CTYCHTY,
€CJIM TIPaBUIILHO
BBITIOJIHEHO MPUMEPHO
30% Bcex 3agaHUM.

- OLIEHKA «2»
(HEey1OBJIETBOPUTEIBHO)
BBICTABJISIETCS CTYJEHTY,
€CITU PeIlEHHE He
OTBEYAET HU OJTHOMY M3
TpeOOBaHUIA ,
yKa3aHHBIX BBILIE.

Koumponvnasn
paboma
(mokazaTtenb
KOMIIETCHIIUU
«Bnanenue»)

KoHnTponsHOE
MEpOIIpUsATHE,
1eJIb KOTOPOro
COCTOUT B
BBISIBJICHUU
YPOBHS 3HAHUH,
YMEHUH U
HaBbIKOB,
chOpPMHUPOBAHHBIX
IIPU U3y4EHUU

Komruiexkt
3aJaHuH .

- o1leHKa «5» (OTIIMYHO)
BBICTaBJISIETCS CTY/ICHTY,
€CIIM TTPABHIILHO
BBITIOJIHEHBI BCE 3a/1aHUS
(0O0CHOBAaHHO MOTy4YEH
MpaBUIIbHBIA OTBET),
100 TOMyIIEHBI
HE3HAYNTEIbHbIC
MOTPELIHOCTH (pelLIeHNE




OnpeeeHHOU
TEMBI TaHHOU
IUCIUIIINHBI

3aJjaud B LIEJIOM BEPHOE,
TOJILKO Ha MOCICAHEM
ATare JIOMyIIeHbI
BBIUUCITHUTCIILHBIE
OLIUOKN);

- OIleHKa «4» (X0opo1110)
BBICTABJISIETCS CTYCHTY,
€CJIM TIPEACTABICHO
pelIeHne Bcex 3a/ad,
BKJIIOUCHHBIX B PaboTy;
IIPU ATOM: a) NIpU
BEPHOM XOJI€
paccyXIeHul pelieHne
OT/AENbHBIX 3324
COIEPKUT
BBIYHUCITUTETIHHbBIC
omHOKH, MPUBEAIINE K
HEBEPHOMY OTBETY; 0)
MPaBUJILHOE PEIlIeHUE
OJIHOM - IBYX 3a7]a4 HeE
JIOBEIEHO 70 KOHIIA (
MIPEICTaBICHO
npumepHo 80%
pelIeHus 3a1aumn);

- OIleHKa «3»
(YZ10BIETBOPUTEIBHHO)
BBICTABJISICTCS CTYJICHTY,
€CJIM IPaBUITLHO
BBITIOJTHEHO TIPUMEPHO
30% Bcex 3amaHuH .

- OLIEHKA «2»
(HEY1OBJICTBOPUTEIILHO)
BBICTABJISICTCS CTYJICHTY,
€CJIN pelICHHuE He
OTBEYACT HU OJTHOMY M3
TpeOOBaHMIA ,
YKa3aHHBIX BBIIIIE.

Oyenounvie cp

edcmea 015l NPOBeOdeHUs NPOMENHCYMOUHOU

ammecmayuu

IKzamen

(mokasarenb
KOMIIETeHIIUU

KonTponsHoE
MEpOIpUsATHE,
KOTOpOe

Bormpocsr k
9K3aMEHY

- oI1eHKa «5» (OTIMYHO)
BBICTAaBJISIETCS CTY/ICHTY,
€CJIM JTaH MOJHBII OTBET




«3HaHUEY)

IIPOBOUTCS 110
OKOHYaHHH
U3yYeHUs
JACHMIUIMHEI B
BHJIE
cobecenoBaHus 11O
9K3aMEHAI[MOHHBIM
ouIeTam.

Ha BOMPOCHI OuieTa u
MPaBUIIbHBIE OTBETHI HA
JIOTIOJIHUTEIIbHBIE
BOMPOCHI;

- OIleHKa «4» (Xopo1110)
BBICTABJISIETCS CTY/ACHTY,
€CITU JJaH KPaTKUil OTBET
Ha BOIMPOCHI OMiieTa u
MpaBUJIIbHBIE OTBETHI HA
JOTIOJTHUTENIbHbBIE
BOIIPOCHI WJIH MTOHBIN
OTBET HA BOIPOCHI
ounera u OIMH — JBa
HENPaBUJIbHBIX OTBETA
Ha JIONIOJIHUTENIbHbIE
BOIIPOCHI;

- OLIEHKA «3»
(Y1OBJIETBOPUTEIILHO)
BBICTABJISIETCS CTYCHTY,
€CITU JJaH KPaTKUH OTBET
Ha BOIIPOCHI OMiieTa u
HEIMpaBUJIbHbIE OTBETHI
Ha OTJEJIbHbIE
JOTIOJTHUTENbHbIE
BOIIPOCHI;

- OLIEHKA «2»
(HEy1OBJIETBOPUTEIBHO)
BBICTABJISIETCS CTY/CHTY,
€CIIM OTBET HE
COOTBETCTBYET HU
OZIHOMY M3 TpeOOBaHMiA ,
yKa3aHHBIX BBILIE.

1.3. TunoBbie KOHTPOJIbHBbIE 32JaHUA U/ WJIU MHbIE MATEPHAJIbI VISl IPOBeIeHU S

TeKYylero KOHTPoJisi, MPOMeKYTOYHOI aTTecTauuu, He00X0AUMbIe 1JI OLeHKH 3HAHUH,

yMeHHﬁ, HABBIKOB M / WM ONBITA ACATECJILHOCTH , XaPAKTCPUIYIOILIUX ITAIlbI

¢GopMupoBaHus KOMIETEeHIMI B MpouLecce 0CBOCHUsSI 00pa30BaTeJIbHON MPOrPaMMbI.

Texkymmi KOHTPOJIb

B CJIydyac NpuMCHCHHA B O6pa3OBaTCHBHOM nponeccc N CTaHIMOHHBIX O6paBOBaT€HBHLIX

TEXHOJIOTUH ucnomab3yetcs https://dis.ggtu.ru/course/view.php?id=6078



https://dis.ggtu.ru/course/view.php?id=6078

Komnnexm 3adanuii 0151 KOHMPOaLHOU pabomsl
Koumponvnasn paooma Nel

Tema: Inemenmut meopuu MHOHCECM 8
Bapuanrl
1. BepHbl 11 paBeHCTBA:
a) A\ (BU C) = (A\B)\C;
0) AU (B\C) = (AU B)\C;
Ecau Her, TO B KaKyt0 CTOPOHY UMEET MECTO BKJIFOUEHHE?
2. YCTaHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEKIY

T T T T
TOYKaMHU OTKpPBITOrO KBajaparTa (— > ;) X (= > E) 1 TOYKAMH OTKPBITOrO NPSIMOYT OJbHUKA
(asb) x(c;d).
3. YCTaHOBI/ITL MOIIHOCTHh MHO>KECTBA BCECX I/IHTepBaJ'IOB (a,b) C paLII/IOHaJ'IBHLIMI/I KOHIIaMU.
4. BbIsICHUTB, KaKOBa MOIIIHOCTh MHOXKeCTBa (DYHKIUH, HelpepbIBHBIX Ha oTpe3ke [0,1].

Bapuanr 2
1. BepHbl 11 paBeHCTBA:
a) A\(B\C)= (A\B) U (ANC);
0) (AB) U C = (AU C)\B;
Ecnu HeT, TO B KaKyl0 CTOPOHY UMEET MECTO BKJIFOUEHHU E?
2. YCTaHOBUTh B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXKY
TOYKaMH OTKPBITOrO KBajpaTa (— g ; g) X (— g ; ZE) Y TOYKaMH TJIOCKOCTH.
3. YCTaHOBUTH MOITHOCTh MHOYKECTBA BCEX MHOTOUJICHOB C IIEJIBIMU KO3 dUIIMeHTaMu.
4. BBIACHUTPH, KAKOBA MOIIHOCTh MHOKECTBA (QYHKIIUI, MMEIOIINX HEe 00Jiee YeM CUETHOE
YHCIIO TOYEK pa3pbiBa Ha oTpeske [0,1].
4. BbIsSICHUTB, KAKOBAa MOIIHOCTh MHOXKECTBA KyCOYHO-JIMHEHHBIX HEMPEPHIBHBIX (QYHKIUH Ha
orpeske [0,1].

Konmponsnas paboma Ne2

Tema: Mempuueckue npocmpancmaea

Bapuanr 1
1.IIpoBeputs, onpenenset au ¢pyukius f(X,y) merpuky Ha MHOXKecTBe R" !
f(x,y) = max|x, — yil, 1<k<n

2. Beisicuutb, npuHaiekuT Jin pyakius X(t) npocrpancteam C [a,b], C[c,d] , ecin

[a,b] = [0,1], [c.d] =[-1,1]

tint,t >0
X(t)= tO t=0
In(t?+1) ’ t<0

3. OmnpenenuTb, NPUHAIICKHUT JIM OCCKOHEUHAs YNCIIOBAs IOCIEA0BATEILHOCTh X
pocTpaHcTBY 11, eciu



— 277- oo
= s
4. lanel pynkiun X(f) u y(t) . BoisicHuTh, npuHAAIeKUT 1 Touka Y(I) 3aMKHyTOMY Iapy c
1eHTpoM B Touke X(t) paamyca r u3 npoctpanctsa C[a,b], ecom

X(t) = tg2t, y(t) = 2-tgt, r =3, [a,b]=[O; g]

5.YCTaHOBUTH , CXOAMTCA JH K Qyakouu X(t) MOCJIEIOBATENbHOCTh  (PYHKIMIA
{x,(®) ;2 Bnpoctpancrtse C[a,b], ecim

x,(t)=te ™  x(t)=0, [a,b]= [0,1].

Bapuant 2

1.IIpoBeputs, onpenenset 1 ¢pynknus f(X,y) merpuky Ha MHOKecTBe R
foxy) = 1x3 =»°1

2. Beisicuutb, npuHaiexuT m pyakius X(t) npocrpancteam C [a,b], C[c,d]
ecmu [a,b] = [0,3], [c,d] =[-2,2]

tint,t > 0
x=1 Lt=0
arctg t< 0

3. OnpenenuTs, MPUHAJICKUT JIH OCCKOHEYHAS YUCIIOBAS TOCIICIOBATEILHOCTD X
MpocTpaHCTBY l1 | ecrnu

. 3" oo
4. Tauer pyukauu X(t) u y(t) . Beusicauts, mpuHaanexuT u Touka Y(I) 3aMKHyTOMY IIapy ¢
neHTpom B Touke X(t) pammyca r uz npocrpanctsa C[a,b], ecim

x(t) = £+2t +5, y(t) = 212, r=2, [a,b]=[-1; 1/2]

5.YcranoButh, cxomutes M K GyHKiun X(t) nocnenoBateabHocTh  Gynkumit {x,(t) 112
B poctpanctee C[a,b], ecin

x,(t) =tnvn e ™ x(t) =0, [a,b] = [0,2].

Komnnexm 3adanuii ons camocmosmenvHou pabomul
Camocmoamenvhan paboma Nel ( oonoanumenwvnan paboma)

Tema: Inemenmot meopuu mepvt Jleveza. Humezpan Jleoeza.

Bapuanr 1.



1. Berauciuth uHTerpal Jlebera mo orpesky [0,1] ot pyukuuu f(X), ecmu:

2
X" 0ns  uppayuonasuuix, 601bUUX YeM

3
fO)=4%X" ons  uppayuonasnvix, menvuux uen

WlFRPWI|F

0 8 payuoHal bBIX moukax

2. Boraucsuts unterpan Jlebera mo orpesky [0,1] ot dynkiuu f(X), eciiu

_(l,ecmn x € K
fx) = { 2, ecim x & K

3.Beruncinuth uHTErpai Jledbera mo orpesky [0,1] ot ¢pyukuuu f(X), ecnn dynkuusf(x) papua
1
X? B TOUKax KaHTOpoBa MHOKecTBalK 1 paBHa ~n Ha TEX CMEKHBIX HHTEPBAJIAX, JUTHHA KOTOPBIX

1
paBHa__..
Bapmuant 2.

1. Berauciuth uaTerpan Jlebera mo orpesky [0,1] ot dpyukuuu f(X), ecu:

1
f(X) _ \/_E JJIsl UppallMOHa/JIbHbIX X U3 [0,1]
x3ﬂnﬂpauH0Haanblx xu3 [0,1]

2.Berauciute unterpan Jiebera mo orpesky [0,1] ot pyukiuu f(X), ecm:

_(—2,ecin x € K
f(x)—{ 3,eci X € K

3.Beranciute nnterpan Jiebera mo orpesky [0,1] ot dynkiuu f(X), ecnmun Gpynxumsaf(X) paBaa
1
x4 B Toukax kanToposa MHOkecTBalK 1 paBHa - Ha TEX CMEXHBIX MHTEpBAJIAX, J/IMHA KOTOPBIX

1
paBHa__.

HpOMe?KyTO‘-IHaH aTTecTanmusa

B ciayyae npumeHeHus B 00pa3oBaTEbHOM IMPOIIECCe AUCTAHIIMOHHBIX 00pa30BaTENbHbIX
TEXHOJIOTHUH UcTob3yeTcs https://dis.ggtu.ru/course/view.php?id=6078

Bonpocwt 0na noocomoexku K Ikzameny

Yacmop1

1. MHO)KGCTBO, Orepanmu HaJl MHOXCCTBAMU, CBOMCTBa onepaum“l Haa MHOXXCECTBaAMHU.


https://dis.ggtu.ru/course/view.php?id=6078

o kW

9.

10.
11.
12.

13.

DKBHUBAJICHTHbIE MHOXKECTBA. MOIIHOCTh MHOKeCTBa. CueTHbIE MHOXKECTBA
(onpenenenue 1 NpuMepsbI).

XapaKTepuCTUYECKUNA TPU3HAK CYETHOCTH MHOXKECTBA.

Teopema 0 CyIIeCTBOBaHMH CUETHOI'O MTOJIMHO)KECTBA O€CKOHEYHOI O MHOKECTBA.
Teopema 0 MOLTHOCTH MOAMHOXECTBA CYETHOI'O MHOKECTBA.

TeopeMbl 0 MOIIHOCTH O0BEAMHEHHSI Pa3HBIX MHOXECTB (KOHEYHOI'O M CYETHOTO, HE
OoJsiee yeM CYETHON COBOKYITHOCTH CUETHBIX MHOXECTB, KOHEYHOI'O YK CJIa CUETHBIX
MHOKECTB, CYETHOW COBOKYITHOCTH KOHEUHBIX , CYETHOW COBOKYITHOCTH CUETHBIX )
Teopema 0 CHETHOCTH MHOXECTBA BCEX PALMOHAJIBHBIX YHCEIL.

Teopema 0 MOITHOCTH 00BbENMHEHHUSI OECKOHEUHOT0 M He O0Jiee UeM CUeTHOTO
MHOKECTB.

Teopema 0 MOLITHOCTH Pa3HOCTH HECYETHOT'O M HE OOJiee YeM CUETHOIO MHOKECTB.
Teopema 0 HECUETHOCTH MHOKECTBA BceX Touek oTpeska [0, 1].

Teopema o MOIIHOCTH MHOXKeCTBa [a, b].

TeopeMbl 0 MOIIIHOCTH 00BEAMHEHUSI pa3HBIX MHOXECTB MOILITHOCTH KOHTHHYYMa
(KOHEYHOr0 YHClla, CYETHON COBOKYITHOCTH) U X CJIECTBUS.

Teopema 0 MOLTHOCTH MHOXECTBA BCEX MOAMHOKECTB IaHHOI O MHOXECTBA.

Yacms 2

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Yacmos 3
30.

31.

32.
33.

Omnpenenenue U NpuMepbl METPHUECKUX ITPOCTPAHCTB.

OTKpBITHI U 3aMKHYTBIM ILIapbl B METPUUYECKOM IPOCTPAHCTBE (ONpeneaeHue u
IIPUMEPBHI).

Touka NPUKOCHOBEHHSI MHOXECTBA B METPUUECKOM IIPOCTPAHCTBE (OIMpeesieHUE U
IPUMEPBHI).

3aMbIKaHUE MHOKECTBA U €r0 CBOWCTBA.

[IpenenbHas Touka MHOXKeCTBa. Teopema O CyIIeCTBOBAHUM OECKOHEYHOI'0 MHOXKECTBA
TOYEK JAHHOI'O MHOKECTBA B OKPECTHOCTH €r0 MPEAEIbHON TOUKH.

BHyTpeHHss TOUka MHOXECTBA, OTKPBITbIE MHO)KECTBA (OIPENEICHUE U IPUMEPHI).
Teopema 0 TOM, YTO OTKPBITHIH IIAP SIBISIETCS OTKPBITBIM MHOKECTBOM.

Teopema 00 00beAMHEHUH 000N COBOKYITHOCTH OTKPBITBHIX MHOXKECTB.

Teopema o nepecedyeHnr KOHEUHOW COBOKYITHOCTH OTKPBITBIX MHOYKECTB.
3aMKHYTblE€ MHOJKECTBA U UX CBOMCTBA.

Bcrony ninoTHOE 1 HUT'ZIE HE IJIOTHOE MHOXECTBO(OINpEAesIEHHE U TPUMEPHI).
Cxondmascs mociaenoBaTelIbHOCTh TOUEK U €€ CBOMCTBA.

dyHaaMeHTanbHas OCIEI0BATEIBHOCTh TOYEK U €€ CXOIAUMOCTb.

Omnpenenenue U NpUMepHI MOJTHBIX METPUUECKUX MPOCTPAHCTB.

Teopema 0 BIOKEHHBIX IIapax.

Teopema bapa.

[IpenenbHble, U30IMPOBAHHBIE, TOYKUA IPUKOCHOBEHHUS, BHYTPEHHUE TOYKH MHOKECTBA
TOYEK Ha MPSAMOM.

Teopema 0 CylIeCTBOBAaHUHU MPEACIbHON TOUKH OrPaHUYEHHOTO MHOXKECTBA TOUEK Ha
MPSAMOM.

[ToHsiTHE TPOU3BOIHOT O, COBEPIIEHHOI'0O MHOXECTBA ( ONpEAeIEHUE U TPUMEPHI).
TouHast BepXHssl U TOUYHAS HUKHAS PaHb MHOXKECTBA.



34. Teopema 0 CylIECTBOBAaHWU TOYHON BEPXHEH( TOYHON HMIKHEH ) TpaHU MHOXKECTBA
TOYEK Ha MPSAMO.

35. Teopema o peACTaBICHUN OTKPBITOrO MHOXKECTBA TOUEK HA MPSAMOW B BUJIE
00BbEIMHEHUS COCTaBISIOUIMX HHTEPBAJIOB.

36. Mepa OTKpBITOrO OrpaHUYEHHOI0 MHOKECTBA TOUEK Ha MPsSMOMl 1 e€ mpocTeiine
cBoiictBa. [Ipumepsr.

37. Mepa orpaHM4€HHOr0 3aMKHYTOI'0 MHOYKECTBA TOUYEK Ha MPSMOM.

38. BHemHsAs 1 BHYTPEHHSSI Mepbl OTPaHUYEHHOT0 MHOXK €CTBA TOYEK Ha MPSMOH.

CxeMa cOOTBETCTBHS THIIOBBIX KOHTPOJILHBIX 3a/1aHNI M OLlCHNBAaeMbIX 3HAHHIA,
YMEHHUI1, HABBIKOB U (WJIH) ONbITA 1eATe1bHOCTH, XaPAKTEPHU3YIOLIHUX 3 TANbI
(opMupoBaHNd KOMIIETEHLHIA:

1 | OK-1.Cnocoben IMK-1.13Haer
OCBanBaTh U | CTPYKTYpy, COCTaB u
HCIOJIb30BATh TUTAKTHYECKUE
TCOPETUYECKUE 3HAHMS | CAMHHUIBI TPEIMETHOU BoIpock! K 3K3aMeHy
U MPAKTHYECKHE YMEHHUs | 001acTH KonrponsHas pabora
Y HaBBIKM B MPEAMETHOM | (IperoaaBaeMoro Jlnarnoctuyeckas pabora
00JaCTH  MpHU PEIICHUHU | IPEIMETA).
npodeccruoHambHbIX
3a1a4

Jluaznocmuueckan paoomaiel

( asis mpoBepku ypoBHsi copmupoBaHHocTH KommnereHunu IIK-1 mo muaukaropy K-
1.1)

Yacmol. 3nanue onpedenerus u c8OUCME Onepayuili HA0 MHONCECMBAMU  NOMO2dem JlecKO
HAX00UmMb MHONCECMB0 peuleHUll HepaseHcms u cucmem nepasecms. lIposepome ceds:
1.1. Tlycts A — MHOXECTBO pelIeHHI  HepaBeHCTBa X° -X — 6 = 0;
B — MHOKeCTBO pemiennii  HepaBeHCTBa X2 -X< 0;
2-x-62=20
x? —4x <0
Torma muoxkectBO C siBiisieTcs ( BRIOEpUTE OJJUH BAapUAHT OTBETA) :
a. 00beAMHEHUEM
0. mepecedueHrEeM
YHUCIOBBIX MHOXKEeCTB A 1 B.
1.2. Bwibepure mHOxectBa A,B,C u3 ciaemyroiiero Cmucka YHCIOBBIX TPOMEXKYTKOB(B

KaXXJI0M Cl1y4dac BLI6epI/ITe OIWH BapHaHT OTBeTa):
A 0 [23)

2) ('007 '3) U[2,+OO)

3) (-OO, '2] U[3,+OO)

B: 4) [40)

5) (-, 0) U[4,+)

6) (0,4)

C: 7 [-2,0)

8 [24)

9 [B4)

o X
C — MHOXXECTBO peiCHN CHCTCMbI HepaBeHCTB{




A
B
C

2.
2.1. YcraHoBHUTE COOTBETCTBUE MEXKIY ONKMCAHUEM U M300pakeHUEM MHOXKECTBA TOUEK Ha

IJIOCKOCTH, KOOPAMHATHI KOTOPBIX YIOBJIETBOPSIOT YCIOBUAM | -3, 3aMCcaHHBIM B IaHHOM
TabuIe (T.e. KOOPAUHATHI YOBJIETBOPAIOT CHUCTEME HEPaBEHCTB MpH yciaoBuu Y+ 0 wuiu
OZIHOMY HEPaBEHCTBY C IByMsI MEPEMEHHBIMH X H Y ):

1 x>0
b—xZO’
y# 0

2 x<0
h+x<0’
y# 0

3 PMZO
xy2

[x\ x 1 X X
VX
pHC B

1 puec.n =X

2.2. llycrs:
A- MHOXECTBO pellleHHil cucTeMbl HepaBeHCTB | npu ycinosuu Y+ 0
B- MHOXeCTBO pelieHui CHUCTEMbI HEpAaBEHCTB 2 TpH ycJioBuu Y# 0
C- MHOXXeCTBO pelIeHU HepaBeHCTBa 3.

Torma mHOXecTBO C sBisieTcst ( BRIOEPUTE OJUH BapHUaHT OTBETA) :

a. 00beIMHEeHHEM

0. mepeceueHreM

MHOXkecTB A u B Ha koopauaatHOM tutockoctH (XOY).

Yacms2. 3nanue onpedenenuss u ceoucme  gynuxkyui f(X) oonoco oeiicmeumenvrozo
nepeMeHH020 nomozaem co30a6ams — NPeOCMmAsiIeHUss 00 0mMoOPANCeHUU OOHUX YUCTOBIX
MHOJICEC8 Ha Opyeue, mem CaMblM GopMupysi NOHUMAHUE IKEUBAIEHMHOCTU YUCNIOBbIX
MHOHCECNE , PACCMAMPUBAEMBIX 8 ULKOJIbHOM KypCe MamemMamuKu.

Ilposepvme cebs:

3. Ha uucnoBoii npsmoii 3aianel ABa MHOXKecTBa A u D , npuuem

A={%, ne N}, D- obnacts onpenenenus ¢pynkimu f(X) = :

x3 —=3x242x

3.1. ITycts MHOXecTBO P sBisercs mepeceueHneM MHOkecTB A u D. YcranoBure B3auMHO -
OJJTHO3HA4YHOE COOTBETCTBUE MEXY MHOXKECTBOM A 1 P, 3a110JIHUB cliefyoLIyto Ta0auLy :

A 1 1/2 1/3 1/4 1/5 1/n
P




3.2. MOXHO T TaKUM e CIIOCOOOM YCTaHOBHTH COOTBETCTBHE MEXy MHOXKECTBOM A U
obbenuHeHneM MHoxecTB A u D ? (BbIOepuTe OAMH BapHaHT OTBETA):

a. 13, MOXHO

0. HeT, HeNb3s

B. MOJKHO ITPU HEKOTOPBIX JOMOJIHUTEIBHBIX YCIOBUAX.
4. YkaxuTe, Kakas U3 CIeNyIouX (pyHKIHMHA a-T B3aUMHO- OHO3HAYHO OTOOpa)kaeT MHTEpBal

7 o o )
(E , ') Ha OTKPBITHIH J1y4 (0, +00) YuciIoBOM nNpsAMoil (BeIOEpUTE OJJUH BapUaHT OTBETA):
a.y=x?

0. y=tgx
B.Y = -Ctg X
r.y=x

5.1. Jlna kaxpoii u3 Gpynkumii fi(X)= sinx-cosx ufy(x)= (sinx + C0sX)?, 3a1aHHBIX HA Beeit
YUCIIOBOM MPsIMOM, HaliuTe MHOKecTBAE: u E» 3Hauenuii »tux QyHkumii:

Ei=E(f) = ' E=E(f)=_

5.2. 3anmummTe JmHeWHY0 QyHKIuIOf (X), KOTOpas ycTaHaBIMBaeT B3aMMHO - OJIHO3HAYHOE
COOTBETCTBHE MEX/I1Yy dTUMU MHOXKECTBAaMHU 3HAUYEHUI:

f(x) =

THoockaska: Jns naxodicoenus MuHeiHotl 3aeucumocmu mexcoy snemenmamu muoxcecms E(f;)
uzobpasume muoscecmea snavenuni pynxyutl f1(x) u f2(X) coomeemcemeenno na ocsx (Ox) u
(Oy) npsmoyeomvroll cucmemvl KOOPOUHAM HA RAOCKOCMU U PACCMOMPUME HEKOMOPYIO
APSMYIO HA NIOCKOCMU.

Yacms 3. 3Hanue onpedeneHus u ce0UCME @yukyuuf(X)  ooHnoco Oeticmeumenvrozo
nepemMenHo20 nomoz2aem Je2Ko HAXO0Umb peuleHue MHO2UX 3a0ay WKOJIbHO20 Kypcad aneedpul
u nauan ananusa. Ilposepvme cebs:

6. Pemute HepaBeHCcTBO  2%> 1-X
6.1. MHOXEeCTBO pELIeHUH 3TOr0 HEPAaBEHCTBA  SIBJIIETCSI YUCIOBBIM TPOMEXYTKOM
(BpIOEpUTE OJJUH BapUaHT OTBETA):

a. (0,1)

0. (0, +o0)

B. [0,1)

r. [0, +0)
6.2.YKkaxure, Kakoe U3 CIENYIOMUX CBOWCTB (YHKIHMHA IEHCTBUTEIHHOTO IEPEMEHHOTO
UCIOJIb3YEeTCsS IPU PEIIEHNH JAHHOTO HepaBEHCTBA (BbIOEpUTE OAMH BaApUAHT OTBETA):

a. HEYETHOCTD

0. IEpUOINYHOCTh

B. MOHOTOHHOCTb

7.1. Haiigure 3nauenne gynxmuuf (X) =211°82% 5 touxaxxy = 17/36 u X2 = 7/3:

fch=__  fO=__ .

7.2. 3anoJHUTE MPOITYCKU B CIECAYIOLIEM MPEJIOKEHUH:
Oynkrusf (x) =2/1082*]
SIBJISIETCS. MOHOTOHHO Ha MHOXxecTBe D = perieHui

Hepasernctsa log, (7x — 3) > log, (1 — 2x).

8. Hymu ¢pynkuuu f(X) = In? (x2 -3x -9) + Vx3 — 8x — 8,
00pa3yroT YMCIIOBOE MHOXECTBO A, coziepxamiee (BbIOEpUTE OJUH BAPHAHT OTBETA):
a. OJIMH DJIEMEHT



0. IBa DJIeMeHTa
B. OoJiee ABYX 3JIEMEHTOB
3anumute 3T0 MHOKECTBO: A={ }
Ioockaska: obpamume enumanue Ha muoxcecmeo suavenunt pynxyui f1(X) u  f2(x), 20e f(x)=
f1(x) + f2(x).
9. BeusicHuTE, CKOJIBKO 00X Touek uMeeT rpaduk ¢pyukmuu f(X)= X-2 ¢ rpadukom Kaxmaoi us3

bysxmmit  F1(X)=y/[x] 1 2= X3 -2.
9.1. VkaxuTte, Kakue U3 CIEAYIOIMUX CBOMCTB (QyHKIUN NelCTBUTENBHOTO MEPEMEHHOT0
UCIOJIB3YIOTCS TPU MOMCKE OTBETA Ha BONMPOC (BHIOEPUTE HECKOJIbKO BAPMAHTOB OTBETA):
a. YeTHOCTh
0. IEpUOTUIHOCTh
B. MOHOTOHHOCTb
9.2. 3anumuTe B OTBETE KOJUYECTBO (o OOIIMX TOYEK:

f1(x)=v/ x| 1 f(x)= x-2 fo(x) = X2 -2 u f(X)= x-2

Qo1= qo2=

10. BersicHuTE, U3 OMHOM YaCTH MJIM HECKOJBKHMX YaCTEH , HE UMEIOIINX OOIINX TOYEK , COCTOAT
rpaduku ciaenyromux GyHKIUNA: (B OTBETE YKAKUTE KOJMYECTBO (oi TAKMX YacTeH ):
a)
2,ecanx < —2
fi(X) =3vV4 —x2,eciu —2<x<?2
X — 2,ecaux > 2
0)

( ecsmx > —1

(x+1)2’

1
fa(X) = S arctg — - ecmx < -1

| p
k — 3, ecuux = -1

fi(x) fa(x)

Co1= Co2=




