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1. IlosicHUTENBLHAS 3aNIHCKA
Hpe,[[MeTOM HU3Y4YCHHUA B paMKaxX HACTOALICTO Kypca SABJIAIOTCA OCHOBHBIC IIOHATHA U

METOJbl TEOpUHM (QYHKIUH ACHCTBUTENHHOTO IepeMeHHoro. B yuebHom kypce «Teopus
(byHKIUH 1eHCTBUTEIBHOTO TIEPEMEHHOTOY» MPOIOIDKACTCS U3YUEHHE TakuX (yHIaMEHTaTbHBIX
MOHATUH MaTeMaTUKHA KaK MHOXeCcTBO M ¢yHKuus. [Ipu 3ToM ocymecTBisercss 06o0menne
psija MOHATUH M METOJOB KJIACCHYECKOTO MATeMaTHYECKOTO aHalIW3a | Ha ATOH OCHOBE
CO3/IAI0TCSI HOBBIE OPUTUHABHBIE KOHCTPYKIIMA ¥ METOIbI MCCIICIOBAHMS.

Wnen u meronpl Teopun (YHKUWH NEHCTBUTEIHHOTO MEPEMEHHOTO TMO3BOJSIOT C €IUHBIX
MO3UIHMNA TOAXOIUTh K PEIICHUIO 3a/a4 M3 pa3HbIX Pa3/elIOB MAaTeMAaTUKH M (U3WKUA. 3HaAHUE
TEOpUH (QYHKIMHA JEHCTBUTENBHOTO TEPEMEHHOTO SBISIETCS HEOOXOJUMBIM  DJIEMEHTOM
MaTeMaTHIeCKOTO 00pa30BaHMs COBPEMEHHOTO CTY/ICHTA- TIearora.

Pabovas mporpaMma IUCHMIUIMHBI COCTaBJIeHa Ha OCHOBe ydyeOHoro muaHa 44.03.05
[Temarornueckoe obpazoBanue (¢ IByMsi TpoGUISIMU TTOATOTOBKHM) 10 mpoduiato MaTtemaTuka,
®wusuka 2023 roga HavaIa MOArOTOBKH.

[Mpu peanmzammu oOpa3oBaTeNFHONW MPOTPaMMBI  YHHUBEPCUTET BIOpaBe IPHUMEHATH
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.

2.JlepevyeHp NUIAHUPYEMbIX Pe3yJbTATOB OOYYEeHHUS MO JAUCHMILUIMHE, COOTHECEHHBIX ¢
IVIAHMPYEMbIMH pPe3yJibTAaTAMU OCBOEHHUS 00pa30oBaTe/IbHOM
MPOrpaMMbl

2.1 Heau Ay cuMnInHbI

Henpto ydeOHOU mucuuriuHbl «Teopust GYyHKIUNA NEHCTBUTEILHOTO MMEPEMEHHOTO» SIBIISICTCS
dbopMHupoBaHME Y  CTYJEHTOB  KOMIIETEHIMH, HEOOXOAMMBIX Ui  OCYIIECTBJICHHUS
npodeccnoHabHOM AEITeTbHOCTH B 00JACTH MPENOAaBaHMs MaTeMAaTUKH B 00pa30BaTeIbHBIX
YUPEKJICHHUSIX PA3HOTO THUIIA B COOTBETCTBUU C TpeOOBaHUAMU 00pa30BaTeNIbHBIX CTAHIapPTOB.

2.2. 3ana4y (U CIUIIINHBI

3aKIIIOYAIOTCS B QOPMHUPOBAHUH Y CTY/IEHTOB KOMIUIEKCA 3HAaHUM, YMEHHI U HaBBIKOB

[0 TEOPUH MHOXKECTB (OECKOHEYHbIE MHOXKECTBA, MOIIHOCTh MHOXECTBA), aOCTPaKTHBIM
MIPOCTPAHCTBAM U UX CTPYKType, TeOpHH Mephl U uHTerpaina Jlebera,

HeoOxomuMbIX  ans 3ddexTuBHOrO pemieHus NpodecCHOoHANbHBIX 3a7ad, CBSA3aHHBIX C
oOyueHueM MaTeMaTHKe B IIIKOJIE U BY3e€.

2.3 3Hanusa M yMeHus oOy4awomerocsi, (opmupyembie B pe3yJbTaTe OCBOCHHS
AUCUHUILTUHBI.

[Ipouiecc wu3ydyeHHs AUCUUIIIMHBI HampaBieH Ha (QOPMHUPOBAHHME CIEAYIOIINX
KOMIIETEHIINN

B pesyabrare udydyenus AucuuiiMHbl «Teopust (pyHKIMIA 1efCTBUTEILHOIO o :f:nbl

MEPEMEHHOI0»> CTY/ICHT JI0/DKeH 00J1a1aTh CIeTyIOIMU KOMIICTCHIMSIMU: P pyeMvaX
KOMIIeTEeHI U

IIpogeccuonanbubie komnerenunu (ITK) IK-1

Cnocoben OCBaMBaTb M HCIOJIB30BAaTh TEOPETUYECKUE 3HAHUSA "

NPAKTUYECKHEe YMEHHMsS W HAaBBIKM B MPEIMETHOM O0NacTH TpU pelieHUH




npoeccuoHaNbHBIX 3aj1a4.

NuaukaTopbl J0CTHXKEHUS KOMIIeTeHIUii

Kon u  naumenoBanue | Kon U HauMEHOBAHUE MHAMKAaTOpa JOCTUKEHMUSI
npodeccnoHaIBHO N PO(ECCHOHAIBHOM

KOMIICTCHIIM KOMIIETEHLIUU

IK-1.Cnocoben IIK-1.1. 3nHaer cTpyKTypy, COCTaB M AUJAKTUYECKUE EIUHUIIbI

OCBaMBaTh M MCIIOJIB30BATH | MPEAMETHOM 00nacTu (Mpeno1aBaeéMoro nNpeaMeTa).
TEOPETHUYECKUE 3HAHUS W
MPAKTUYECKUE YMEHUS W
HaBBIKU B IPEIMETHON
obnactu IpU  pELIEHUH
npodeCcCHOHANBHBIX 337124

3. MecTo IMCHUILIMHBIB CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Jucnumnuaa «Teopus GYHKIMA ACHCTBUTEILHOTO IEPEMEHHOT0» OTHOCUTCS K 00s3aTeIbHOM
yactu yueOnoro miana (b1.0. 07.05).

[IporpamMma Kypca nmpemnoJiaraeT HaIu4ue y CTyIEHTOB 3HAHUH 10 AUCHUTIIITMHAM:

«Anrebpay, «Maremarndeckuii aHammu3y», «I'eoMeTpusy.

JIMCUMIUTMHBL, AJ1 U3Y4EHUsI KOTOPhIX HEOOXOAUMBI 3HaHUS JAHHOTO Kypca:
«Teopus GyHKIMNE KOMIUIEKCHOTO IE€PEMEHHOTO», «IuddepeHunanbabie ypaBHEHUSY,
HEKOTOpbI€ JUCIUIUIMHBI [0 BBIOOPY CTYJEHTA.

4.1. CTpyKTYypa U coiep:KaHue QU CHUIIUHBI (MOLYJIs1).

Ounas hopma oOyueHus

Bunbl yueOHBIX 3aHATHI

Ne Paznen/tema Bceero | KonraktHas paboTa (ayn.) =
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Paszoen 1. Inemenmot 5 24 6 - 6 12
meopuu MHOXcecme
1. Tema 1. MomHoOCTE 5 16 4 - 4 8
MHOecTBa. CueTHEIE
MHOYKECTBA.
2. Tema 2. MomHocTs 5 8 2 - 2 4




KoHTUHYyyMma. CpaBHEHUE

MOIIHOCTEM

Pazoen 2. Mempuueckue ) 24 6 - 6 12
npocmpancmea

Tema 3. Tlonsitue ) 16 4 - 4 8

METPUYECKOTO MPOCTPAHCTBA

Tema 4. [Tonusie 5 8 2 - 2 4
METPHYECKUE TIPOCTPAHCTBA

Pazoen 3.9nemenmut 5 24 6 - 6 12
meopuu mepul Jlebeza.

Humezpanileoeza

Tema 5. CtpykTypa 5) 8 2 - 2 4

MHO’KECTB Ha YHUCJIOBOU
psAMOH

Tema 6. Mepa JleGera 5 16 4 - 4 8
JIMTHEWHBIX MHOYKECTB.
Nurerpan Jlebera

IpomesxyTouHas 36 36
aTTecTalusi— IK3aMeH

Hroro 108 18 - 18 36 36

4.2. Conepxxanme JUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3eam)

Jlexkuuu

Pazoen 1. Inemenmul meopuu MHOICECH 8
Temal. MomHOCTh MHOKecTBA.CUeTHBIE MHOKECTBA

IlonsaTue MHOXECTBA. OnepauHH Haag MHOXCCTBAMM. OTO6pa)KCHI/Ie MHO’>eCTB. B3aumHo
OJHO3HAYHOC COOTBCTCTBHUEC MCKIAY MHOKCCTBAMMU. PaszOuenne Ha Kiaacchbl. DKBHBAJIEHTHOCTH
MHOecTB. KoHeuHble 1 OeCKOHEUYHbIE MHOKECTBA. [ToHsTHE MOINHOCTH MHOXKCCTBA. CueTHEbIC
MHOXKCCTBaA (OHpeI[eJ'IeHI/Ie n HpI/IMepH). XapaKTepI/ICTI/I"IeCKI/Iﬁ IMMPU3HAK CHETHOCTU MHOKCCTBA.
CYH_ICCTBOBaHI/Ie CYCTHOI'O INOAMHOXKECTBA OCCKOHEYHOTO MHOXXCCTBA. MoOIIHOCTh
IIOAMHOXKECTBA CYCTHOT'O MHOXKXCCTBA. TeOpeMLI O MOIIHOCTH OG’BCI[I/IHCHI/IH Pa3HbIX MHOXCECTB
(KOHC‘-IHOFO n CUYCTHOIO, He Oojiee 4YeM CUETHOM COBOKYITHOCTH CUCTHBIX MHOXKCCTB,
KOHCYHOI'O YHuCJjia CHCTHBIX MHOXXCCTB, CUETHOM COBOKYITHOCTH KOHCYHBIX MHOJKECTB ; CUETHOM
COBOKYITHOCTH CUYCTHBIX MHO)KCCTB). CYETHOCTEMHOXKECTBA palliOHAJIIBHBIX YUCCII. TCOpCMH 0
MOIIIHOCTH 06’BC,E[I/IHCHI/I}I OCCKOHEYHOro M He 0ojiee YeM CUETHOro MHOXKECTB, O MOIIIHOCTH
Pa3HOCTHU HECUCTHOTO U HC 0oJiee UeM CUETHOTO MHOJKECTB.

Tema 2. MomHocTh KOHTHHYYMA. CpaBHeHHEe MOIIHOCTeI




HecuetHocTh MHOXeECTBa Bcex Touek orpeska [0, 1].IlonsTre MomHOCTH KOHTUHYYMA. TeopeMbl
0 MOIITHOCTH 0O0BEANHEHHS:KOHEYHOTO YMCIIa MHOYKECTB MOIITHOCTH KOHTHUHYYMa; CUYETHOU
COBOKYITHOCTHUMHO>KECTB MOIIIHOCTH KOHTUHYyMa U UX CIEACTBHUSL.

CpaBHenue MomHocTeil. Akcuoma BbIOOpa. KoHTmHyyMm-rHmote3a. Teopema O MOIIHOCTH
MHOKECTBA BCEX IOJMHOYKECTB JAHHOTO MHOXecTBa. Teopema Kantopa- bepHureiina u eé
CJIEJICTBHSL.

Pazoen 2. Mempuueckue npocmpancmea
Tema 3.IloHsITHE METPUYECKOTO MPOCTPAHCTBA

Omnpenenenrne M NpuUMepbl METPUUYECKUX MPOCTpPaHCTB. OKPECTHOCTh TOYKH B METPUUYECKOM
poCTpaHcTBe. TOYKM NPUKOCHOBEHUS, NPEACIBHBIE TOYKH, BHYTPEHHHE TOYKHM MHOXECTBA.
3aMblKaHHE W BHYTPEHHOCTb MHOKeCTBa. OTKpPBHITbIE MHOXKECTBAa M MX CBOMICTBA. 3aMKHYThIE
MHOXECTBA M HX CBOMCTBA. Cxopngmyecs: MOCIEI0BAaTEIbHOCTH TOYEK B METPUUYECKOM
IIPOCTPAHCTBE U UX CBOMCTBA.

Tema 4.Ilo1HbIe MeTpUYeCKHE NPOCTPAHCTBA

(DYHHaMeHTaJ'H)Haﬂ IIOCJIICAOBATCIIBHOCTh TOUYEK U eé CXOOUMOCTb. ITonusie MCTPUUCCKUC
pOoCTpaHCTBa (OnpeescHre U IpuMepsl - mostHoTa npoctpancts R, 2, C[a,b] ). Teopema o
BJIOKEHHBIX I1apax. BCroly IUIOTHBIE M HUTJIE HE TUIOTHBIE MHOXKeCTBA. Teopema bapa.
[TonosHeHWEe TPOCTPAHCTBA.

Pazoen 3. Inemenmuvt meopuu meput Jleveca. Hnmezpan Jleveza

Tema 5.CTpyKTypa MHOKECTB Ha YN CJIOBOM MPSIMOii

[IpenenbHble, HW30JIMPOBaHHBIC, TOYKU TNPUKOCHOBEHUS, BHYTPEHHHUE TOYKH MHOXECTBA
TOYEK Ha 4YMCIOBOM MpsiMoil. Teopema o CyllecTBOBaHUU MPENENbHON TOYKH OTPaHUYEHHOTO
MHO)KECTBA  TOYEK Ha npsimoid. TloHATHE NPOU3BOAHOTO, COBEPIIEHHOTO  MHOXECTB
(ompenenenue u npumepsl). KantopoBo coBepiieHHOEe MHOKECTBO. TouHas BepXHss M TOYHAs
HIDKHSSL TpaHb MHOXecTBa.TeopemMa O CyIecTBOBaHMHUTOYHOW BepxXHEH ( TOYHOW HIDKHEH)
IpaHd MHOXKECTBa TOUEK Ha mpsiMoi. Teopema o MpeacTaBlIeHUU OTKPHITOTO MHOXKECTBA TOUYEK
Ha IpsIMOK B BHJIe OOBEAUHEHHUS COCTABISIONINX HHTEPBAJIOB.
Tema 6. Mepa JleGera JmneiinbIx MHOKecTB. MHTerpas Jlebera

Mepa OTKpBITOrO U 3aMKHYTOTO OIPaHUYEHHBIX MHOKECTB TOUEK MPSAMOW U €€ IpocTeiine
CBOMCTBAa. BHEIIH:ASA ¥ BHYTPEHHS MEpbl OTPAaHMUYEHHOTO MHOKECTBA TOUEK Ha IPSAMOU U €€
cBoiicTBa. [loHsaTHE N3MEpUMOro MHOXKECTBA Ha MpsAMOil. Kitacc n3MeprMbIX MHOYKECTB.
OmnpeneneHue U mpocTeiilive cBOWCTBAa M3MepUMbIX (QyHKIMH. OmnpeneneHue U OCHOBHBIE
cBoiicTBa uHTerpana Jlebera. CpaBHeHue unrerpainoB Pumana u JleGera.

IIpakTH4eckne 3aHATHSA

IIpakmuyeckue 3auamus RPo8OOAMCA 6 (hopme NPaKmuKyma: npeononazaemcs peuierHue 3a0ay
PA3HO20 YPOBHSA CIIOHCHOCIU NPU ONOPE HA ONPEOeleHUsl U C8OUCMBA OCHOBHbIX NOHAMULL NO
meme.

Pazoen 1. dnemenmul meopuu MHoICECH 8



Yuebnvie yenu:

CdhopMupoBaTh CUCTEMATU3UPOBAHHBIC 3HAHUS CTYJJCHTOB TI0 METO/IaM PELICHUS 33134
TEOPUU MHOXKECTB, UCIIOJIb3Yysl SBPUCTUYECKHUE U JIOTUUECKHUE PACCYKJICHUS HAa OCHOBE
omnpeneneHnit pyHIaMeHTaIbHBIX TOHATUI TEOPUH MHOKECTB M (HOPMYITHPOBOK
OCHOBHBIX TEOPEM O CBOWCTBAaX OECKOHEYHBIX MHOKECTB.

I[MpakTuyeckoe 3ansTue 1

Tema: MomHocTh MHOkecTBa.CUeTHbIE MHOKECTBA
Yuebnvie yenu:
1. IloBTOpUTE OIpEnENeHNs U CBOWCTBA OIEepaluil HaJ MHOKECTBaMM.
2. PemnTh THUTIOBBIE 32/1a91 HA YCTAHOBJICHHE B3aMMHO OJIHO3HAYHOTO COOTBETCTBHSI MEXKIY
HEKOTOPBIMH YMCIOBBIMM MHOKECTBAMM.
OchogHble mepMuHbL U NOHAMUSL:
~-MHOK€ECTBO,
-TI0JIMHOKECTBO,
-00beIMHEHNE MHOKECTB,
-IIEpECEYEHNE MHOXKECTB ,
-pPa3HOCTh MHOKECTB, TOIIOJIHEHHUE,
-B3aMMHO OJJTHO3HAYHOE COOTBETCTBUE.

IIpakTHyeckoe 3aHsaTHE 2
Tema: MomHocTh MHOKecTBA.CUeTHbIE MHOJKECTBA

Yuebnvie yenu:.
1. Pemnth 3a1a4M pa3HOTO YPOBHS CIOKHOCTH, BKIIOUAIOIIUE:
a) YCTaHOBJICHHUE B3aUMHO OJTHO3HAYHOTO COOTBETCTBHS MEXY 3aJaHHBIMU MHO)KECTBaAMHU;
0) ompeenieHre MOITHOCTH MHOKECTBA.
OcHosHbie mepMuHbl U NOHAMUSL.
-0TOOpaKEHHE MHOKECTB,
-OMeKIH,
-B3aMMHO OJJHO3HAYHOE COOTBETCTBHUE,
-OKBHBAJICHTHBIE MHOYKECTBA,
- MOIIIHOCTH MHOKECTBA, CUETHLIC MHOXKECTBA.

IIpakTuyeckoe 3ansTue 3

Tema: MomHoCcTh KOHTHHYYMA. CpaBHeHHE MOILIHOCTEH
Yuebnvle yenu:.
1. Pemnth TUMIOBBIE 33]]a41 U 33[]a41 MTOBBIIICHHOTO YPOBHS CIIOKHOCTH Ha
OTpeieJICHUE MOIIIHOCTH 3a/IaHHBIX MHOYKECTB.
OcHosHbie mepMUHbL U NOHAMUSL!
- pPaBHOMOIITHBIE MHO>KECTBA,
-KOHEYHbIC U OECKOHEYHBIC MHOXKECTBA,
-CUYETHBIC W HECUYCTHBIC MHOKECTBA,
-MOIITHOCTh KOHTHHYYMa.

IMpakTnyeckoe 3ansiTue 3*(nononuurensHoe 3ausarue, DJUOC ITTY)
Tema: MomnocTh KOHTHHYYMa. CpaBHeHHe MOIIHOCTEH
Yuebnvie yenu:
1. BbINoHUTH BCe 3aJaHus KOHTPOJIbHOM paboTel Nel Ha TeMy «DJIeMEHTHI TEOPUU MHOKECTBY
OcHogHble mepMUHbl U NOHAMUSA!
-Oneparyy HajJ MHOXECTBAMU,



-MOIIHOCTb MHOXCCTBA.

Pazoen 2. Mempuueckue npocmpancmea

Yuebnvie yenu:

C(bOpMI/IpOBaTI) CUCTCMATHU3UPOBAHHBIC 3HAHUA CTYACHTOB IO MCTOAaM PCHICHUA 3a1a4
TCOPHUHU MCTPUYCCKHUX IPOCTPAHCTB, UCIIOJIL3YyS 3BPUCTHYCCKUEC U JIOTUICCKUC
paccyXJeHUs Ha OCHOBE OIpeAeIeHUH (PyHIaMeHTaIbHbIX OHATUI TEOPUU
METPUYECKUX IPOCTPAHCTB.

IIpakTnueckoe 3ansTue 1
Tema: IloHsiTHE METPHYECKOI0 NMPOCTPAHCTBA
Vuebnvie yenu.
1. IIoBTOpUTH aKCHOMBI METPUKHU U OTIPEIEICHUE METPUYECKOTO MPOCTPAHCTBA.
2. PemnTh 3a71a4u pa3HOrO YPOBHS CJIOKHOCTH Ha MPOBEPKY aKCHMOM METPUKU JJIsi MHOYKECTB,
AJIEMEHTaMU KOTOPBIX SIBJISIFOTCS Yncia, GYHKIMK, YUCIOBBIE MOCIEI0BATEIbHOCTH.
OcHoénble mepMunbl U NOHAMUA'
-METpHKa,
-aKCMOMBI METPUKH,
- METPUYECKOE MMPOCTPAHCTBO.
IIpakTHyeckoe 3aHsaTHE 2
Tema: IloHsiTHE METPHYECKOI0 NMPOCTPAHCTBA
Yuebnvie yenu:.

1. PewmnTs 3aaun pa3HOTO YPOBHS CIOXKHOCTH HA UCCIIEOBaHHUE MPUHAICKHOCTH
HEKOTOPBIX (DYHKIIMI U YHCIOBBIX MOCIEI0BATEIBHOCTEN 3aJaHHBIM METPUUECKUM
MIPOCTPAHCTBAM.

2. Pemutb 321241 pa3HOTO YPOBHSI CJIOKHOCTH Ha MPUMEHEHHUE OMPEEIICHUS U CBOMCTB
OTKPBITBIX U 3aMKHYTHIX MHOKECTB B METPUUYECKOM IPOCTPAHCTBE.

OcHoBHble mepMUHbl U NOHAMUSL.

- HEnpephbIBHbIE (PYHKITUH,

-TOYKH Pa3pbiBa,

- YHCJIOBBIE TTOCJICI0BATEILHOCTH,
-4UCIIOBOM P/,

-OKpPECTHOCTb, NMPEJICTbHbIE TOUKH,
-TOYKHU NMPUKOCHOBEHUSI,

-BHYTPEHHHUE TOYKHU MHOXKECTBA,
-BHYTPEHHOCTb U 3aMbIKaHUE MHOKECTBA.

IIpakTHyeckoe 3ansiTue 3
Tema: IlosiHbIe MeTpHYECKHE IPOCTPAHCTBA
Yuebnvie yenu:

1. Pemuth 3alavy pa3Horo ypoBHA CIIOKHOCTH Ha HCCICHOBAHUEC CXOAUMOCTHU
MOCJIeI0BAaTEIbHOCTEMN B MCTPHUYCCKUX IIPOCTPAHCTBAX.

2. Pemuth 3aga4d Ha HCCIICAOBAHHC

CBOMCTB MHOKECTB B IIOJIHBIX MCTPUYICCKHX MPOCTPAHCTBAX.

Ocnosnvle mepmuHbl U NOHAMUA.

-MOCJIE0BATEILHOCTh TOUCK U €€ npeaci,

- CXogAmasAscsa mocja€a0BaTCIIbHOCTb TOYCK,

-(1JYH,Z[aMCHTaJ'IBHa$I noCJa€a0BaTCIIbHOCTh TOYCK,



-BCIOAY IINIOTHBIC MHOKCCTBA,
-HUT'J€C HU IIJIOTHBIC MHOXCCTBA.

IpakTuyeckoe 3ansitue 3*( nononaurensHoe 3austue, JUOCITTY)
Tema: IloJiHble MeTpHYECKHE MPOCTPAHCTBA

Yuebnvie yenu:
1. BeImoHUTE BCE 3aJaHus KOHTPOJIbHOM paboTel No2 Ha TeMy «MeTprudecKrne MpoCTPaHCTBAY.

Pazoen 3. Inemenmul meopuu meput Jleveca. Hnmezpan/leveca
Yuebnvle yenu

CdopmupoBaTh HaBBIKH UCIIOJIB30BAHUS ONPEAEIEHUI 1 CBOMCTB (DyHIaMEHTAIbHBIX
MIOHATUHA TEOPHUH MEPHI PU PEIICHHUM 33a4 Ha BBIYHUCICHUE U JOKA3aTeIbCTBO 110
Teopun QYHKIMN NEHCTBUTENILHOTO IEPEMEHHOTO.

IIpakTnyeckoe 3ansTue 1
Tema: CTpyKTypa MHOKECTB Ha YHUCJI0BOM NPSIMOM
Yuebnwvie yenu:
1. Pemnts 3a1a4n pa3HOTO YPOBHS CIIOKHOCTH Ha HCCIIEIOBAHHE
CBOMCTB YHMCJIOBBIX MHOKECTB Ha MPSAMOIL.
2. Jloka3zath TeopeMy O MPEACTABICHUHM OTKPHITOTO MHOXKECTBA TOYEK HA MPSMOW B BHUJE
00BEAMHEHUS COCTABIIAIONINX HHTEPBAJIOB.

OcHogHble mepMUuHbl U NOHAMUSAL:

-TpeJieNIbHbIE TOUKH,

-3aMKHYTbI€ MHOYKECTBA,

-BHYTPEHHHE TOYKH,

-OTKPBIThIE MHOKECTBA,

- OrpaHUYCHHbIC MHOKECTBA,

-TOYHAasi BEPXHsS ¥ TOUHAs HWKHSISI FPaHb MHOYKECTBA.
-KaHTOPOBO COBEPLICHHOE MHOMXECTBO.

IIpakTHyeckoe 3ansATHE 2
Tema: Mepa Jlebera JmHeiiHbIX MHOKecTB. UHTerpan Jledera

Yuebnwvie yenu:

1. Pemnts 3a1a4u pa3HOTO YPOBHSI CJIOKHOCTH Ha IIPUMEHEHHUE ONPEACICHUS U CBONCTB
Mepbl MHOKECTB Ha IPSAMOM.

OcHog6Hble mepMUuHbl U NOHAMUA

-Mepa OTKPBITOrO ¥ 3aMKHYTOT'O OTPAaHUYEHHBIX MHOYKECTB,

-BHEIIHSASA U BHYTPEHHSSA MEpPbl MHOXKECTBA,

-Mmepa Jlebera Ha npsMOH,

-U3MEPUMBIE MHOKECTBA,

-CYUETHOCTBA U3MEPHUMOCTH MHOXECTBA.

IIpakTHyeckoe 3ansiTue 3
Tema: Mepa JleGera auHeiiHbIX MHOKecTB. UHTerpan JleGera

Yuebnvie yenu:
1. Pemnth 33124 HA TPUMEHEHHE OTIPEICIICHUS U CBOMCTB
M3MEpUMbIX (DYHKIMA W BBIYMCIICHUE UHTEerpaia JleOera.



OcHogHble mepMunbl U NOHAMUSA!
-u3mMepumast pyHKIus,

-M3MEPUMOCTh U HETPEPBIBHOCTH (YHKIIUH,
- BEpXHss U HWKHsI cyMMBI JleOera,

- unrerpan Jlebera.

5.Ilepeyenn y4eOHO-MeTOAUYECKOT0 00ecniedeHUsl VISl CAMOCTOSATe/IbHO padoThI
00y4yaIuxcst Mo TUCHHILINHE

Ilepeuensv numepamypHuix UCMOYHUKOS OJi CAMOCMOAMENbHOU Pabombl 00y4aOWuxcsi :

1. Hanunrep, B. A. Teopus pyHKUuN NeiCTBUTENLHOTO IEPEMEHHOIO : YYEOHUK U MPAKTUKYM
st By30B / B. A. Nanmuarep, C. JI. CuMoHXeHKOB. — 2-€ U311., iepepad. u gon. — Mocksa :
WznatenbcrBo FOpaiit, 2022. — 242 ¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-9916-8999-
1. — Texkcrt : anextpoHHbIH // ObpazoBarenbHas mwiathopma KOpait [caitT]. —

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

2.Harancon, W. I1. Teopus ¢pyHK1MIA BellecCTBEHHOM epeMeHHOoH : yueOHuk /uig By30B / W. T1.
Harancon. — 6-e m3., crep. — Cankrt-IletepOypr : Jlans, 2022. — 560 c. — ISBN 978-5-
8114-9340-1. — TexcT : anekTpoHHbI // JlaHb : anekTpoHHO-0MOIMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/189430

CamocTtosarenbHas yueOHast paboTa CTyleHTa ONpenesieTcs MporpaMMON JUCIUILIUHBL,
MEpeYyHEM TEOPETHUECKUX BOIMPOCOB I TEKYLIEro MPOMEXYTOUYHOTO M MTOTOBOTO KOHTPOJIS
3HaHUN. DTOT BUJ YUeOHOU NEATEIHLHOCTH CTYACHTA MPEIyCMaTPUBAET:

— mpopabOTKy TEOPETHIECKOTO MaTepHaia (M3y4eHUE TEOPUH);

— peleHue 3a7a4 U BBIOJHEHNE JOMAIIHUX 33JaHUi 10 ONpeAeNieHHbIM TEMaM;
— TEpUOJUYECKUN YCTHBIA MM MUCHMEHHBIM OTUET O BBIMOJIHEHHBIX 33JJaHUSX;
— TOJArOTOBKY K KOJIJIOKBUYMaM, KOHTPOJIbHBIM U CaMOCTOSITEJIbHBIM padoTam;

— CAMOKOHTPOJIb U HpOMC)KYTO‘IHHﬁ KOHTPOJIb IMMOJIYUYCHHBIX 3HAHWH.
CucreMaTH4yHOCTh H I[O6pOCOBCCTHOCTB CTYACHTAa IIPHU BBIIIOJIHCHHU SaﬂaHI/Iﬁ JIIA

CaMOCTOSITENIBHOM pabOThl MOTYT CYIIECTBEHHO TMOBJIMATH Ha YPOBEHb 3HAHWN, YMEHUU U
HABBIKOB, (OPMUPYEMBIX B paMKaxX JaHHOW y4yeOHOW aucuurusbsl. lIpenmonaraercsi, 4rto
aKTUBHAs CaMOCTOsITeNlbHAs paboTa CTyleHTa M0 JaHHOW JTUCHUIUIMHE OyaeT criocoOCTBOBAThH
Pa3BUTHUIO TIO3HABATEIBHOW CAMOCTOSITENILBHOCTY W TBOPYECKOW aKTHMBHOCTH CTY/CHTA,
(hOpMHUPOBAHUIO TOCTATOYHO BBICOKOTO YPOBHS €0 MaTEMaTHYECKON KYIbTYpHI.

Kpome Toro, 3ppeKTUBHOCT, ¥ YCHEHNIHOCTh  CAMOCTOSTENbHOM paboThl CTyAEHTa MpuU
W3YYEeHUU TAHHOW TUCIUIUIMHBI HETIOCPEICTBEHHO CBSI3aHBl C MOCTENEHHBIM (POPMHPOBAHUEM
npodeccHoHAbHBIX 3HAHUW U YMEHHUH CTYyJEHTa - OyayIIEro yYuTels MaTeMaTHKY.

3auverHoe 3aganue 1

Tema: Inemenmot meopuu MHOJYcCeCme

3agaHI/Iel .HYCTL | = {(l } — IMPOU3BOJIBHOC MHOKECTBO MHIACKCOB. I[OKaBaTB PaBEHCTBO!:
a) (n(xEI A(x) UA= n(xel (Aa U A)

6)(U(XEI A(x) nA:U()LEI (A(x N A)


https://urait.ru/bcode/491235
https://e.lanbook.com/book/189430

3ananue 2. [Toctpouth OMEKTUBHOE OTOOpaxeHHe (OMEKITHIO):

a) orpeska [0,1] Ha BCIO UUCTIOBYIO MPSIMYIO;

0) nyua [0,+c0) Ha mHTepBai (,b).

3aganue 3. YCTaHOBHUTH, KAKOBA MOIITHOCTH!

a) MHO’KECTBA BCEX MHOTOYWICHOB C PallHOHAJIBHBIMU KOAPUIICHTAMH;

0) MHOXeCTBa BCEX TPAHCIICHJCHTHBIX (T.€. He alreOpandecKux ) 4rucen,

3ananue 4. Jloka3aTb, YTO €CJIM PACCTOSIHUE MEXKY JIFOOBIMU JIByMsl TOUKaMH MHOkecTBa EHa
npsiMOit OOJIBIIIE €TMHMIIBI, TO MHOXeCcTBO E KOHeUHOE Miin cueTHoe.

3apanue 5.Ha mutockocTtr 3aaHo MHOKeCTBO E Takoe, 4To paccTosiHue MEXIY JIIOOBIMU IBYMSI
TOYKAMHU 3TOT0 MHOKECTBA 00Jblle, yeM a(TIe a- JaHHOE MOJIOKHUTEIbHOE YUCIIo). Jlokas3aTs,
4T0 MHOXeCTBO E He Oosiee uem cu€THO (T.€. b0 CU€THOE, JTMO0 KOHEUHOE).

3amanwue 6. Jlokasars, uto ecmu A\B~B\A, 10 A~B.

(yka3aHue: npeactaBbTe MHOXKECTBaA u B B BHIle 00beIMHEHUS IBYX MHOXKECTB).
3ananue 7.

BrissicHuTh, KakOBa MOIITHOCTH MHOKECTBA!

1) BCEBO3MOXKHBIX MOCJIEIOBATENILHOCTEN PALlMOHAIBHBIX YHCET;

2) BceX OTPE3KOB Ha YHCIJIOBOU MPSAMOH;

3) BcexX KpyroB Ha IJIOCKOCTH;

4) BceX KOHEYHBIX U CUYETHBIX MOJAMHOXKECTB MHOXecTBa E , ecitu E nmeer MmonHoCTh
KOHTHUHYyMa.

3adeTHOE 3a7aHuE 2

Tema: Mempuueckue npocmpancmea

3amanue 1.

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

|x1 - y1| + |x2 - y2|, tme X= (X1,X2), Y= (Y1,Y2)- Touku u3 R% YcTaHOBHTE, 4TO
NpeJICTABIISIOT cO00i 3aMKHYTBIE IIaphl B MeTpHYeckux mpoctpancTteax (R?, p), (R? o) u
n300pa3uTh UX Ha PUCYHKE.

3amanue 2.
Haiitu paccrosiHue Mexay QyHKIHSIMH:

a) X(t) = sin2tu y(t)= cos 2t B mpoctpancree C[0,7];
6) X(t) = t* +4t+1,4 ny(t)= 2t3+ 3t? B mpoctpancrse C[-1,1];
3ananue 3.

Haiiti 3aMbpIKaHiie MHOYKECTBA:
2
p .
a) BCEX TOUYEK BHJIA 2 r7ie P ¥ J— BCEBO3MOXKHBIE 1IeJIble yKcia, nmpudeM q #0;

p
6)BC€X TOYCK BHUa 24 , IJI€ PU — BCEBO3MOKHBIC HATypaJIbHBIC YMCJIa.

3amanue 4.

a). I[OKEB&TL, YTO BHYTPCHHOCTD 71000r0 MHOXKECTBA B MCTPHUYCCKOM HMPOCTPAHCTBC CCTh
OTKPBITOC MHOIKECTBO.

6).I[OKE[38.TB, 4TO MPOU3BOAHOC MHOKECTBO ( T.C. MHO’KCCTBO BCCX NPCACIBHBIX TO‘lCK) 1100010
MHOKCECTBA B METPUUCCKOM IIPOCTPAHCTBE €CTh 3aMKHYTOC MHOXKECTBO.



B). Jloka3zarb, 4TO MHOXECTBO BCEX TOUEK (X,Y) C pallMOHaIbHBIMU KOOPAMHATAMHU BCIOAY
IUIOTHO Ha IUIOCKOCTH.

6. DoH OIEHOYHBIX CPEACTB /Jsl NMPOBEAEeHHS TeKYIIero KOHTPOJIsi, MPOMeXKYTOYHOI
arTecTalu 00y4alomMXCcs M0 JMCUUILTHHE ( MOYJIIO)

q)OH)I OLCHOYHBIX CPCACTB I MPOBCACHUSA TCKYILICTIO KOHTPOJIA, HpOMe)KYTOqHOﬁ arrecranuu
IMPUBCACH B ITPUJIOKCHUHA

7. IlepeyeHb OCHOBHOM M JONOJHHUTEJILHOW Y4eOHOH JHMTEpATypbl, HEOOXOAUMON Il
OCBOCHMS AMCUUIIMHBI( MOIYJIS1)

7.1. OcHOBHasi JHUTepaTypa:

1. BnacoBa, E. A. DnemeHThl (QyHKIHMOHANIBHOIO aHanu3a : ydyeOHoe mocobue / E. A.
Bnacosa, U. K. MapueBckuii. — Cankrt-IletepOypr : Jlans, 2022. — 400 c. — ISBN
978-5-8114-1958-6. — Tekcr : 3nekTpoHHBIN / JlaHb : 3J€KTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/212189

2. T'ypeBuu, A. I1. COopHuEK 3a7a4 1m0 (HYHKIIMOHATILHOMY aHAIM3Y : yudeOHOe mocodue / A.
I1. I'ypeuu, B. B. Kopnes, A. II. XpomoB. — 2-e u3n., ucnp. — Caunkr-IletepOypr :
Jlanw, 2022. — 192 c. — ISBN 978-5-8114-1274-7. — TekcT : 2neKTpoHHBIN // JIaHb :
aneKTpoHHO-0nbmoTeunas cucrema. — URL: https://e.lanbook.com/book/210809

7.2. JlonoJHUTeNbLHAS JUTepaTypa:

1. Jlamuarep, B. A. Teopuss ¢yHKIMA OeHCTBUTEIBHOTO IIEPEMEHHOIO : YYSOHHK |
npaktukyMm it By30B / B. A. Jlamunrep, C. [I. CumoHXeHKOB. — 2-¢ U31., riepepad. u
mor. — Mocksa : M3gatensctBo FOpaiit, 2022. — 242 c. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-9916-8999-1. — TekcT : smektpoHHBI // OOpa3oBaTenbHas miaTdopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/491235

2. Jlenssun C.H. 3agaum mo ACHCTBUTENHHOMY M (DYHKIIMOHAJIBHOMY aHAIM3Y : ydeOHOE
nocobue / Jlenssun C.H. — Mocksa :Pycaitnc, 2020. — 172 ¢. — ISBN 978-5-4365-
6311-4. — URL: https://book.ru/book/938745

3. Cwmomun, }O. H. Benenne B Teopuro GpyHKIMIA IEeHCTBUTEIBHON MIEPEMEHHON : yueOHOE
nocobue / FO. H. Cmonun. — 2-¢ usn., crep. — Mocksa : ®JIMHTA, 2017. — 518 ¢. —
URL: https://biblioclub.ru/index.php?page=book&id=364595

4, ®unumonenkoBa, H. B. COopuuk 3amad mo (yHKIIMOHAJILHOMY aHAIM3y : ydeOHOe
nocobue / H. B. ®wimmonenkoBa. — Cankr-Iletepoypr : Jlanp, 2021. — 240 ¢. —

ISBN 978-5-8114-1822-0. — TekcT : a5eKTpoHHbIH // JIaHb : 3JIeKTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/168826

8. IlepeueHb CcOBpeMEHHBIX TNPO(ecCHOHAIBHBIX 0a3 JAaHHBIX, HHGOPMALMOHHBIX
CIPABOYHBIX CHCTEM

Bce O6y‘IaIOH_II/IXC5I YHUBCPCUTCTA o0ecreueHbl AOCTYIIOM K COBPEMCHHBIM HpO(bCCCI/IOHaJIBHBIM
6azaMm JaHHBIX U I/IH(I)OpMaI_II/IOHHLIM CIIPpaBOYHBIM CHUCTEMaM, KOTOPBIC MOJJICIKAT OOHOBJICHHIO
npu HCO6XOI[I/IMOCTI/I, YTO OTPAKACTCA B JIMCTAX AKTyaJIM3alluN pa60‘-II/IX nporpamm.

CoBpemMeHnHble npodeccHOHANbHBbIE 0a3bl JAHHBIX:

1. MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit ®@eneparuu  http://mon.gov.ru



https://e.lanbook.com/book/212189
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
https://e.lanbook.com/book/168826
http://mon.gov.ru/

2. ®enepanbhblii mopran «Poccuiickoe obpasoBanue» http://www.edu.ru

3. Enunoe okHO noctyma kK oOpazoBaTenbHbIM pecypcam  http://window.edu.ru

4. denepanbHbIi HeHTP HHPOPMAITMOHHO- 00pa3oBaTENbHBIX pecypcoB http:/fcior.edu.ru

5. MunucrepcTBo 00pazoBanusi MOCKOBCKOM 06macTu http://mo.mosreg.ru

6. MaTepHer-3k3ameH B cdepe npodeccruonanpaoro oopasosanus (PII10) http://www.fepo.ru

7. KaTanor a51eKTpoHHBIX 00pa3oBaTeNbHBIX pecypcoB denepanbHOTo eHTpa HHPOPMAITMOHHO -

obOpazoBatenbHbIX pecypcoB (PIIMOP) http://eor.edu.ru

8.ITopran @enepanbHOr0 MHCTUTYTA NEAATOTUYECKUX M3MepeHnit http://www.fipi.ru

9. O6pazoBarenbHbIe pecypchl cetn HTepHET http://edu-top.ru/katalog/

10. O6pazoBatenbHbIie pecypcbl MaTepHEeTa "Beem, ko yuantes" http://www.alleng.ru

11. DnexrponHas nHpopMaIMOHHO-00pa3oBaTeNbHas cpena YHuBepcuteTahttp:/dis.ggtu.ru/

12. «YauBepcuteTckas oubmmoreka online» http://biblioclub.ru/

13. DnekTponHO-OubIMOTEUHAst cuctema «Jlauwy http://e.lanbook.com/

14. DnekTponHO-O6ubIMOTeUHas cuctema «FOpai» www.biblio-online.ru

15. DnekrponHas 6nbanoTeka quccepramuiihttp://diss.rsl.ru/

HNudopmannonHbie CIPpaBOYHbIE CHCTEMBbI:

1. nHpOPMAIIMOHHO-TIOMCKOBBIE CHUCTEMBIWWW.Joogle.ru/, www.yandex.ru/

2. Ilpuknannas marematuka: CripaBouHHK MateMaTuueckux Gopmyn. [Ipumeps! u 3agaun ¢
pemeHusiMu:  http://www.pm298.ru

9. Onucanue MaTePUATbHO-TeXHHYECKO 0a3b1, HEOOXOTUMOI ISl OCYIIeCTBJICHUS
o0pa3o0BaTeIbHOI0 NpoLecca Mo AUCLHUIIMHE

HJ'ISI OCYIICCTBJICHHUA O6pa30BaTeJ'IBHOI‘O mnmponoecca 10 AUCHUIUIMHEC HMCCTCA B HAJIW4YHUH
cJIeayronias MaTepruajibHO-TCXHUYCCKAA Oa3a:

Aynuropuu IIporpammHoe obecnieueHne
- yueOHas ayJJUTOPHS IS TIPOBEICHHUSI OnepannonHas cucrema
y4eOHBIX 3aHATHI MO AUCUIHUILIHHE, TTaxer OQUCHBIX NPUITOKEHHH

Bpayzep Firefox, Snnexc
OCHAIllCHHAass KOMIIBFOTCPOM C BBIXOJIOM B

HUHTCPHET, MYJIbTUMCANA IIPOCKTOPOM;

- [OMELIEHHE JJISl CAMOCTOSITEIbHON
paboThI 00YJaAIOLINXCSI, OCHALIIEHHOE



http://www.edu.ru/
http://window.edu.ru/
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/
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

KOMIIBIOTEPHOU TEXHUKOU €
BO3MO’KHOCTBIO TIOJIKIIIOYCHHS K CETH
WuTepHeT n obecrieueHueM 10cTymna B
AIIEKTPOHHYIO HH(POPMAIMOHHO-
obpaszoBatenbhyro cpeny [TTY;

- CIICHUAJIM3UPOBAHHAA aYAUTOPHUA TJIA
HPOBEICHHUS JIAOOPATOPHBIX paboT 110
JUCLMIIJIMHE,

OCHAIIICHHasi HA0OPOM PEaKTHBOB U
nabopaTopHOTro 000pyI0BAHUS;

10. Oﬁyqelme HHBAJIHUAOB U JUII C OTPAHUYCHHBLIMHA BO3MOKHOCTSAAMU 3I0POBbS.

[Ipu HeoOxoauMocTH paboyasi mporpaMMa JUCHMITTIMHBI MOXKET ObITh aJanTUPOBAaHA JIJIS
obecrieueHrust 00pa30BATENBHOTO  TMpoOIlecCa HWHBAIMIOB MW JIMIl C  OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 370poBbsi. Jljis 3TOrO TpedyeTcs: 3asBieHHE CTyAEHTa (ero 3aKOHHOTO
MIPEJICTAaBUTEIS) U 3aKIIIOYEHHE TICUX0JIoro-Menuko-nenarornaeckoit komuccuu (ITMIIK).

ABTOp (COCTaBHUTEIIb): K.(.-M.H., noneHT [TanunmmuaB.A .

[Iporpamma omoOpena Ha 3acemanun kadenpbl maTreMaTuku W dKoHomukH 26.06.2023r.,
pOTOKOJT Ne8.

3aB. kadenpoit Kamenckux H.A.



Ilpunoscenue

Munucrepcrso o6pazoBanusi MockoBckoi 00J1acTu
I'ocynapcTBenHoe o0pa3zoBare/ibHOE yUpe:KieHHe BbICIIero 00pa3oBaHus
MockoBckoii 001acTH
«l'ocyrapcTBeHHBIN T'YMAHUTAPHO-TEXHOJIOIHYECKHH YHUBEPCUTET

®OH/I OIEHOYHBIX CPEJCTB
JIUISI IPOBEJEHUSI TEKYILIEIO KOHTPOJIS,
IMPOMEKYTOYHOM ATTECTAIIAN
MO TUCLUTIJIMHE

b1.0.07.05

Teopusi pyHKUM 1eliCTBUTEIHLHOT0 NEPEMEHHOT0

HanpasJieHne HOArOTOBKH 44.03.05ITenarorn4eckoe oopazoBanue ( ¢
JBYMsI NpoUISIMU OATOTOBKH)

Hanpasisennocts (mpodguiin) mporpammbl  MaTremaTuka,

dDusuka
KBamnpukanus BoIyCKHUKA baxkanasp
dopma o0yueHust Ounas

OpexoBo-3yeBo
2023r.



1.1. HMHauKaTOPbI JOCTHKEHHUS] KOMIETEeH it

Kon u  naumenoBanue | Kon U HauMEHOBAHUE MHAMKAaTOpa JOCTUKEHUSI
npodeccnoHaIBHO N PO(ECCHOHAIBHOH

KOMITCTCHIIM KOMIIETEHIUU

IK-1.Cnocoben IIK-1.1. 3Haer cTpyKTypy, COCTaB M JAUJAKTUYECKHE €IUHUILIBI

OCBaWBaTh M MCIIOJIB30BATH | IPEAMETHOM 00nacTu (MpenoiaBaeMoro nNpeaMeTa).
TEOPETHUYECKHE 3HAHUS W
MPAaKTUYECKUEe YMEHHUS W
HaBBbIKU B IPEIMETHON
obnactu IpU  pELIEHUH

npodeccrnoHalbHBIX 3a7a4

1.2. Onucanue nmokaszareJieid 1 KpUuTeprueB OLCHUBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX
Tanax ux (popMupoBaHMs, ONUCAHNE KA OIlEHMBAHMSI.

OneHka ypOBHS OCBOEHHMS KOMIIETEHIIMH Ha pa3HbIX JTanax ux (GopMupoBaHUS
MIPOBOJUTCS. HA OCHOBE AU(PPEpEeHINPOBAHHOTO KOHTPOJIS KaXKJOr0 MMOKa3aTeliss KOMIETEHIIMH B
paMKax OIEHOYHBIX CPENCTB , puBeaeHHbIX B DOC.

OneHka «OTIAMYHO» ,«XOPOUIO», «3aYTEHO» COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO OCBOEHUS
KOMIIETEHIIUM COIJIACHO KPHUTEpPHUSIM OLICHWBAHUA , MPHUBEACHHBIX B TalHIle K
COOTBETCTBYIOIIEMY OILIEHOYHOMY CPE/ICTBY.

OHGHKa «KYOOBJICTBOPHUTCIBHO», «3a4YTCHO» COOTBeTCTByeTﬁaSOBOMy YPOBHIO OCBOCHUA
KOMIICTCHOMH  COIJIACHO KpUTCPpHUAM  OLCHHMBAaHUA , TIPUBCACHHBIX B Ta6J'II/ILIe K
COOTBECTCTBYHOIIEMY OLCHOYHOMY CPEACTBY.

OHGHKa «CHEYAOBJCTBOPUTECIBbHO» , KHC 3a4YTCHO)» COOTBCTCTBYCT INOKA3aTCIII0O «KOMIIETCHIUA
HEe OCBOCHA».

Kparkas
[IpencraBnenue
No HaumeHnoBanue XapaKTepUCTUKA
OIIEHOYHOTO Kputepuu onenrBanus
I/TI |OIIEHOYHOTO CPEJICTBA OLIEHOYHOTO
cpencTsa B (oHe
cpencTea

Oyenounvle cpedcmea 05 NPOBeOeHUsi MeKyuje2o KOHmpoJis




CamocmosmenvHasn
paboma

(moxazarenb
KOMITIETEHIIUU
«YMeHue»)

KontponsHoe
MEpPOIPUATHE,
1[eJIb KOTOPOTO
COCTOMT B
IMPOMECIKYTOYHOM
KOHTPOJIE 3HAHUI
110 TEME.

Komiuiexr
3aJJaHuN

- oLIeHKa «5» (OTINYHO)
BBICTABIISIETCA CTY/CHTY,
€CIIU IIPaBUJIBHO
BBIIIOJIHEHBI BCE 3aJJaHUS

- OLIEHKa «4» (Xxopouio)
BBICTABJISIETCS CTYJCHTY,
€CJI IIPEJICTaBICHO
pellIeHre Beex 3a/1ay,
BKJIIOUEHHBIX B paboTy;
IIPU 3TOM: a) IpU
BEPHOM XOJI€
pacCyXJIE€HUI peleHue
OT/EIbHBIX 3334
COJIEPXKUT
BBIYHCITUTENIbHBIE
OIINOKY, MPUBEIINE K
HEBEPHOMY OTBETY; 0)
MIPaBUJIBHOE pElICHHE
OJHOM-ABYX 3ajad He
JIOBEJICHO 10 KOHIIA;

- OLIEHKA «3»
(YZIOBJIETBOPHUTEIIHHO)
BBICTABIICTCS CTY/ICHTY,
€CJIM MPABWIIHHO
BBITIOJTHEHO MTPUMEPHO
30% Bcex 3agaHUM.

- OLIEHKA «2»
(HEYTOBJIETBOPHUTEIIHLHO)
BBICTABIISIETCA CTYJCHTY,
€CIIU pellleHue He
OTBEYAET HU OJTHOMY U3
TpeOOBaHUM ,
YKa3aHHBIX BHIIIIE.

Konmponvnasn
paooma
(Tmokasarenb
KOMIICTCHITUN
«Bnanenue»)

KontponsHoe
MEPOIPUSTHE,
L€JIb KOTOPOTO
COCTOMUT B
BBISIBJICHUH
YPOBHS 3HaHUH,
YMEHUH U
HaBBIKOB,
c(hOpMUPOBAHHBIX
IPYU U3y4EHUH

Kommnekr
3aJ]laHHuH .

- OIIeHKa «5» (OTIUYHO)
BBICTABJISICTCS CTY/ICHTY,
€CITH TIPaBUIIBHO
BBITIOJTHEHBI BCE 3a/IaHUS
(060CHOBAaHHO MOJIYYEH
NPaBUJIbHBII OTBET),
1160 AOMYIICHBI
HE3HAYUTEIIbHBIC
MOTPEIIHOCTH (peleHue




OIPENEIEHHO N
TEMBI JaHHOU
NUCHUIIIINHEI

3aJja4d B LIEJIOM BEPHOE,
TOJIBKO Ha MOCIEIHEM
ATarne JOMYyIIEHbI
BBIYHCIIUTEIIbHBIE
OLINOKN);

- OLIEHKa «4» (Xxopouio)
BBICTABIISIETCA CTYJECHTY,
€CJI IIPEJICTaBICHO
pellIeHre Beex 3a/1ay,
BKJIIOUEHHBIX B paboTy;
IIPU 3TOM: a) IpU
BEPHOM XOJI€
pacCyXJIE€HUI peleHue
OT/EIbHBIX 3334
COJIEPXKUT
BBIUMCIIATEIEHBIC
OIINOKY, MPUBEIINE K
HEBEPHOMY OTBETY; 0)
MIPaBUJIBHOE pElICHHE
OJTHOM - ABYX 3a7a4 HE
JIOBEJICHO /10 KOHIIA (
MIPEJICTaBICHO
npumepHo 80%
pelIeHus 3a/1a4n);

- OLIEHKA «3»
(YIOBJIETBOPHUTEIIHHO)
BBICTaBIIACTCS CTY/ICHTY,
€CJIM MPABWIIHHO
BBITIOJTHEHO MTPUMEPHO
30% Bcex 3amaHUM .

- OLIEHKA «2»
(HEY1OBIETBOPUTEIHHO)
BBICTABIISIETCA CTYJCHTY,
€CIIU pelleHue He
OTBEYAET HU OJTHOMY U3
TpeOoBaHU ,
YKa3aHHBIX BHIIIIE.

Oyenounvie cp

eocmea 0l NPo8eOeHUsl RPOMEHCYMOYHOU

ammecmayuu

IK3amen

(mokasarenb
KOMITETECHITUH

KonTtponsHoe
MEPOIIPUSTHE,
KOTOpO€

Bormpocsr k
9K3aMEHY

- OIIEHKA «5» (OTIUYHO)
BBICTaBIIICTCS CTY/ICHTY,
€CJIM JIaH MOJIHBIA OTBET




«3HaHUeE»)

HpOBOI[I/ITCSI 110
OKOHYAaHHH
A3y4EeHUS
JOUCIHUIIJINHEBI B
BHUJIC
co0ecenoBaHusI 11O
3K3aMCHAIINOHHBIM
outeram.

Ha BOIIPOCHI OujIeTa u
NpaBUJIbHBIC OTBETHI HA
JIOTIOJTHUTEIIbHBIC
BOIIPOCHI;

- OLIEHKa «4» (Xxopo1Io)
BBICTABJISIETCS CTYJCHTY,
€CJIM J1aH KpPaTKUH OTBET
Ha BOMPOCHI OuiieTa u
IIPaBWJIbHBIE OTBETHI HA
JIOTIOTHUTEIIbHbIE
BOIIPOCHI WU TOJTHBIN
OTBET Ha BOIIPOCHI
ounera U OJMH — JIBa
HENpPaBUJIbHBIX OTBETA
Ha JIONOJIHUTEIIbHbIE
BOIIPOCHI;

- OIIEHKA «3»
(YZIOBJIETBOPHUTEIHHO)
BBICTABJISICTCS CTYI[GHTy,
€CJIM JaH KPAaTKUU OTBET
Ha BOIIPOCHI OMJIETA U
HEeTPaBUIIbHBIE OTBETHI
Ha OTAENbHBIE
JIOTIOJIHUTEIbHEIE
BOITIPOCHI;

- OLIEHKA «2»
(HEYTOBJIETBOPHUTEIIHHO)
BBICTABJISIETCA CTYJCHTY,
€CIIi OTBET HE
COOTBETCTBYET HU
OJIHOMY U3 TpeOOBaHUM ,
YKa3aHHBIX BHIIIIE.

1.3. TunoBbie KOHTPOJIbHBIE 3aJaHUS W/ HJIU MHbIE MAaTEPHAJIbI 1JIsl IPOBEACHUS
TeKYLIero KOHTPOJIsl, MPOMEKYTOYHOH ATTeCcTAlMH, He00X0AUMBbIE /15l OLeHKH 3HAHMIA,
YMeHM, HABBIKOB M / WJIM ONBITA IeATEJIbHOCTH , XAaPAKTEPHU3YIOIIUX ITAIBI
(popMupoBaHNs KOMIIETEHINH B MpoLecce 0CBOEHUs1 00pa30BaTeIbHON MPOrpaMMbl.

Texkymuiit KOHTPOJIb

B cJIydyac NIpUMCHCHUS B O6p8.30BaTe.HBHOM nponecce TUMCTAaHIIMOHHBIX 06p3.30BaTCJ'IBHBIX

TEXHOJIOTUI UCTIOJb3yeTCs https://dis.ggtu.ru/course/view.php?id=6078



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

Komnnexm 3a0anuti 0ns KOHMpobHOU pabomsl
Konmponvnas paboma Nel

Tema: dDnemenmol meopuu MHOHCECME
Bapuanrl
1. BepHbl 11 paBeHCTBa:
a) A\ (BuU C) = (A\B)\C;
0) AU (B\C) = (AU B)\C;
Ecnu Her, TO B KaKyt0 CTOPOHY UMEET MECTO BKJIIOUEHUE?
2. YCTaHOBHTH B3aUMHO OJTHO3HAYHOE COOTBETCTBHE MEXTY
TOYKaMH OTKPBITOTO KBajpara (— g ; g) X (— % ; g) ¥ TOYKaMU OTKPBITOTO MPSIMOYTOJIbHUKA
(a;b) x (c;d).
3. YcTaHOBUTH MOIIHOCTh MHOYKECTBA BCEX HHTEPBANIOB (8,0) ¢ panmoHaIbHBIME KOHIIAMH.
4. BbISICHUTB, KAKOBA MOIITHOCTh MHOXKeCTBa (QDYHKIIUIA, HeTTpepbIBHBIX Ha oTpe3ke [0,1].

Bapuanr 2
1. BepHbl 11 paBeHCTBA:!
a) A\(B\C)= (A\B) U (ANC);
0) (A\B) U C = (AU C)\B;
Ecnu Het, TO B KaKyi0 CTOPOHY HMEET MECTO BKITFOUEHUE?
2. YCTaHOBHTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEXKTY
TOYKAMH OTKPBITOTO KBajpata (— g ; g) X (— g ; ZE) ¥ TOYKAMH IIOCKOCTH.
3. YCTaHOBHTH MOITHOCTh MHOXKECTBA BCEX MHOT'OYICHOB C IICJIBIMH KOA(PPUITUCHTAMH.
4. BwIsICHUTH, KAKOBA MOIITHOCTh MHOXKECTBA (PYHKITUH, MUMEIONIUX HEe 00JIee UeM CUETHOE
YKCJI0 TOYEK pa3pbiBa Ha otpeske [0,1].
4. BBICHUTH, KAKOBAa MOIIIHOCTh MHOXKECTBA KYCOYHO-JIMHEWHBIX HEMPEPHIBHBIX (DYHKIMH Ha
orpeske [0,1].

Koumponvnasa paooma Ne2

Tema: Mempuueckue npocmpancmea

Bapuanr 1
1.TIpoBepuTts, onpenenser ju Gyukuus f(X,y) merpuky Ha mHOkecTBe R" :
f(x,y) = max|x; — yil, I<k<n

2. Boisicuuth, npuHapiexuT i Gyakiust X(t) mpocrpancteam C [a,b], C [c,d] , eciu

[a,b] = [0,1], [cd] =[-1,1]

tint,t > 0
=4 Ot=0
In(t? +1) ’ t<o0

3. OmnpenenuTs, MPUHAUICHKHT JI OECKOHEUHAS YUCIIOBAs TTOCIIEIOBATEIBHOCTD X
npoctpancTBy |1 eciu



=
4. lanbr pynkuuu X(t) u y(t) . BoiscHuTh, mpuHAAICKUT 1 Touka Y(I) 3aMKHyTOMY IIapy ¢
neHTpoM B Touke X(t) paguyca r u3 npoctpanctsa C[a,b], ecnu

X(t) = tg’t, y(t) =2tgt, r=3, [a,b]=[0; ]

Bapuanr 2

1.TlpoBepurts, onpenensier iu Gynkuus f(X,y) merpuky Ha MHOXecTBe R :
fixy) = 1x* =3,

2. Boisicauts, npuHapiexut i Gyukius X(t) npocrpancream C [a,b], C [c,d]

ecnn [a,0] = [0,3], [c.d] =[-2,2]

tint,t >0
x=q LE=0
arctg t < O

t )

3. Onpenenuts, IPUHAIICKHUT JTM OSCKOHETHAS YHCIIOBAs TIOCIIEI0BATEIIBHOCTE X
MPOCTPAHCTBY l1 ecnu

=
4. lanbr pyakoun X(t) w y(t) . BeiscHuTh, mpuHAAICKUT 1 Touka Y(I) 3aMKHyTOMY IIapy ¢
nerrpoM B Touke X(t) pagmyca r u3 mpocrpanctsa C[a,b], ecnu

X(t) = == +2t +5, y(t) =212, r=2, [ab]=[-1;1/2]

IIpomeskyTouHas aTTecTalMsd

B cinyuae npumenenust B 00pa3oBaTeIbHOM IIPOLECCE AUCTAHLIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTMH ucnoJib3yercs https://dis.ggtu.ru/course/view.php?id=6078

Bonpocwbi 0nsa noozomoexku K Ikzameny

Yacmoe1

=

MHO)KGCTBO, OoIrepanru Hal MHOXKXCCTBAMMU, CBOMCTBaA onepaunﬁ Haa MHOXKCCTBaMU.
2. DKBUBAJICHTHBIC MHOXXECTBA. MoOIIHOCTh MHOKECTBA. CdeTHBIE MHOKECTBA

(ompeneneHue U NPUMEpHI).
3. XapakTepUCTUYECKUH MPU3HAK CYETHOCTH MHOXKECTBA.

>

TeopeMa 0 CyHICCTBOBAHUHU CHECTHOTO INOJMHOXKECTBA OCCKOHEYHOT0 MHOKECTBA.
5. TeopeMa O MOIIIHOCTH ITIOAMHOXKECTBA CYCTHOI'O MHOKCCTBA.


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

6. Teopembl 0 MOIIHOCTH OOBETUHEHHUS Pa3HBIX MHOXKECTB (KOHEYHOTO U CUETHOTO, HE
0oJiee 4eM CUETHON COBOKYIMHOCTH CYETHBIX MHOKECTB, KOHEUHOTO YHCIIA CYETHBIX
MHOKECTB, CYETHON COBOKYITHOCTH KOHEUHBIX , CHETHOM COBOKYITHOCTH CUETHBIX)

7. Teopema 0 CYETHOCTH MHOXKECTBA BCEX PALMOHAIBHBIX YHCEIL.

8. Teopema 0 MOIIHOCTH OOBEAMHEHUS OECKOHEYHOTO U HEe 00Jiee YeM CYETHOTO
MHOJKECTB.

9. Teopema 0 MOITHOCTH PAa3HOCTH HECYETHOTO H He 00Jiee 4eM CYETHOTO MHOMKECTB.

10. TeopeMa 0 HECUETHOCTH MHOKECTBA BCEX TOYEK oTpeska [0, 1].

11. Teopema 0 MOIIIHOCTH MHOKeCTBa [a, b].

12. TeopeMbl 0 MOIITHOCTH OOBEAMHEHUS PA3HBIX MHOYKECTB MOIIHOCTH KOHTHHYYMa
(KOHEYHOTO YHMCIIa, CYETHON COBOKYITHOCTH) M UX CIICICTBHSI.

13. Teopema 0 MOIITHOCTH MHOXECTBA BCEX TTOJMHOKECTB IAHHOTO MHO)KECTBA.

Yacmo 2

14. Onpenenennie v NpuUMepbl METPUUECKUX MPOCTPAHCTB.

15. OTKpBITBIN U 3aMKHYTBIH HIapbl B METPUUYECKOM IIPOCTPAHCTBE (OMpEeeHNe U
MIPUMEPHI).

16. Touka MPUKOCHOBEHUSI MHOKECTBA B METPUIECKOM MPOCTPAHCTBE (OMpeeieHue U
MIPUMEPHI).

17. 3amblkaHNE MHOKECTBA U €r0 CBOWCTBA.

18. TlpenenpHas Touka MHOKECTBA. Teopema O CylecTBOBaHUN OECKOHEYHOT'O MHOYKECTBA
TOYEK JaHHOTO MHO>KECTBA B OKPECTHOCTH €T0 MPeIeIbHON TOUKH.

19. BuyTpeHHssl TOUKa MHOYKECTBA, OTKPBITHIE MHOXKECTBA (OTIpeIesieHnEe U IPUMEPHI ).

20. Teopema 0 TOM, YTO OTKPBITHIH IIAP SIBISIETCS OTKPHITHIM MHOKECTBOM.

21. Teopema 00 00beTMHEHUH JIFOOOH COBOKYITHOCTH OTKPBITHIX MHOXKECTB.

22. Teopema o nepeceueHuU KOHEUHOM COBOKYITHOCTH OTKPBITHIX MHOKECTB.

23. 3aMKHYTbIe MHOKECTBA U HMX CBOMCTBA.

24. Bcrony TJI0THOE U HUT/IE HE INIOTHOE MHOYECTBO(OTPEICIICHHE W IPUMEPHI).

25. Cxopsasics nocieoBaTeaIbHOCTh TOUEK U e€ CBOMCTBA.

26. dynnaMeHTanbHas MOCIEIOBATEILHOCT TOUEK U €€ CXOAUMOCTb.

27. OnpeneneHue ¥ NpUMEPHI MOJTHBIX METPUUYECKUX MPOCTPAHCTB.

28. Teopema 0 BJIOKCHHBIX IIIapax.

29. Teopema bapa.

Yacms 3

30. IlpenenvHbie, U30IMPOBAHHBIC, TOYKU IPUKOCHOBEHUS, BHYTPEHHHE TOYKH MHOXKECTBA
TOYEK Ha MPSIMOIL.

31. Teopema o cylIeCTBOBaHUM IPEJICIIBHOM TOUKH OTPaHUYEHHOTO MHOXKECTBA TOYEK Ha
MIPSIMOM.

32. [loHsTHE MPOU3BOJHOTO, COBEPIIEHHOTO MHOXKECTBA ( ONpE/IeNeHUe U IPUMEPBI).

33. Tounast BepxHsisi ¥ TOUHAs HWKHSISI TPaHb MHOKECTBA.

34. Teopema o cylIeCTBOBaHUM TOUHON BepXHEH( TOUHOM HIKHEH ) TpaHU MHOXECTBa
TOYEK Ha IPSIMO.

35. Teopema o MmpeaCTaBICHUH OTKPHITOTO MHOXKECTBA TOYEK Ha MPSIMOM B BHJIE
00BbEeTMHEHUS COCTABIIAIOLINX HHTEPBAJIOB.

36. Mepa OTKpBITOTO OTPAaHUYEHHOTO MHOYKECTBA TOYEK Ha MPSAMOU M €€ MpoCTenine
csorictBa. [Ipumepsl.



37. Mepa orpaHn4eHHOT0 3aMKHYTOTO MHO>KECTBA TOYEK Ha MPSIMOM.
38. BHemrHsst 1 BHYTPEHHSSI MEpPhl OTPAHUYEHHOTO MHOXKECTBA TOYEK Ha MPSMO.

CxeMa coOTBeTCTBHS THIIOBBIX KOHTPOJILHBIX 32JaHUIl U OlleHMBAaeMbIX 3HAHM,
YMEHHUI, HABBIKOB M (MJIH) OIBITA AeATEIbHOCTH, XapaAKTEePHU3YyOLIMX ITANbI
(popMupoBaHMs KOMIIETEHIUIH:

1 | IK-1.Cnocoben IK-1.13HaeT
OCBaMBaTh U | CTPYKTYpYy, COCTaB |
MCIIOJH30BATh T TAKTHYECKUE
TEOPETHYECKHE 3HAHUS | CIUHHIBI  TPEIMETHOM Bompock! K 9K3aMeHy
U MpaKTUYECKHE YMEHHs | 00JacTu KownrposbHast paborta
Y HaBBIKM B MPEAMETHOH | (Mpeno1aBaeMoro Junarnoctuueckas padbota
00JlacTH  TIpU pEIIeHUH | TIPEAMETA).
pohecCHoHATBHBIX
3a/a4

Huaznocmuueckan paoomaiel

( noist mpoBepku ypoBHs chopmupoBanHocTu kommnereHuuu [IK-1 mo unaukaropy IK-
1.1)

Yacmol. 3nanue onpedeneHus u C8OUCME Onepayuii Ha0 MHOMCECMBAMU  NOMO2Aem Jle2KO
HAX00UMb MHONCECMB0 PeuleHUll HepaseHcmas u cucmem HepaseHcms. Ilposepbme cebs:
1.1.  Ilycte A — MHOECTBO pElIeHHII ~ HepaBeHCTBA X°-X — 6 > 0;
B — MHOXECTBO pellleHHii  HepaBeHCTBA X2 -X< 0;
x2 —x—62=>0

x? —4x <0
Torma muoxkectBo C siBisiercs ( BBIOGpUTE OJIMH BapUaHT OTBETA) :
a. 00beIMHEHUEM
0. mepeceueHuEM
YHCI0BBLIX MHOXECTB A 1 B.
1.2. Bribepute muoxectBaA,B,C u3 crnemyromnero cnucka YUCIOBBIX TPOMEXYTKOB(B
KaXJIOM Clly4ae BBIOCPUTE OJIMH BAapUAHT OTBETA):
A: 1) [2.3)
2) (-%0, -3) U[2,+0)
3) (-0, -2] U[3,+0)
B: 4) [-40)
5) (-0, 0) U[4,+0)
6) (0,4)
C: 7) [2,0)
8) [2,4)
9) [3,4)

C — MHOX€ECTBO peI_HeHI/Iﬁ CHCTCMBbI HepaBeHCTB{

A
B
C

2.
2.1. YcraHoBUTE COOTBETCTBHE MCKAY OIIMCAaHUCM U I/I306pa)KeHI/IeM MHOXXECTBA TOUYCK Ha
IJIOCKOCTH, KOOPAUHATBI KOTOPBIX YAOBJICTBOPAIOT YCIIOBUAM 1-3, 3alMCaHHBIM B JAHHOM




Tabnuie (T.e. KOOPAMHATHI YJOBIETBOPSIOT CHUCTEME HEPABEHCTB MpH ycioBun Y# 0 wim
OJTHOMY HEPaBEHCTBY C JIByMsI TIE€PEMEHHBIMU X U Y ):

1 x>0
{y—xEO’
y# 0

2 x<0
{y+xSO’
y# 0

3 x50
xyz

-2

[x\ X - -1 X k4
VX
pHC B

2.2. Ilycrs:
A- MHO>XeCTBO pelIeHui cucTeMbl HepaBeHCTB | mpu ycnoBuu Y+ 0
B- MHO)ecTBO pelieHuil CUCTeMbl HEPABEHCTB 2 MpH ycioBuu y# 0 ;
C- MHOXXECTBO peIeHUil HepaBeHCTBA 3.

Torma mHOxecTBOC siBnsieTcs ( BBIOEpUTE OJIMH BapUaHT OTBETA) :

a. 00beIMHEHUEM

0. mepeceyeHuEM

MHOKecTB A u B Ha kxoopaunaTHO# miockoctu (XOY).

Yacmo2. 3uanue onpedenenus u ceoticme @ynxyuitf(X) oonozo oelicmeumenvrno2o nepemennozo
nomozaem co30a6amev — NPeOCmasieHus 06 omoopaMdCeHuu OOHUX YUCTIOBbIX MHONCECME HA
opyeue, mem camvimM GOpMUpysi NOHUMAHUE IKEUBALEHMHOCMU YUCTIOBLIX MHOJICECME
PACCMAMPUBAEMBIX 6 WKOJIbHOM KYPCe MaAmMeMamuKu.

IIposepvme cebs:

3. Ha uuncioBoii mpsMoii 3a1anbl 1Ba MHOkecTBa A u D, npruem
1 _ 1
A—{n, ne N}, D- o6nacts onpenenenus ¢pyrkimu f(X) = e

3.1. Iyctp MHOXkecTBO P siBisieTcss mepecedenreM MHokecTB A u D. YcranoBure B3auMHO -
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM A 1 P, 3alIOJTHUB CIIEYIOUTYIO TaONHILY :

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

3.2. MOXHO T TaKuM K€ CIIOCOOOM YCTaHOBHUTH COOTBETCTBHE MEXKAY MHOXKECTBOM A U
obveauHeHnneM MHOXecTB A u D ? (BpIOepuTe OJTMH BapHaHT OTBETA):

a. J1a, MOXHO

0. HET, HEIb3s

B. MOJKHO MPHU HEKOTOPBIX JOMOJHUTEIBHBIX YCIOBHUSX.



4. Yxaxute, Kakas U3 CIeayomuX GyHKINN a-T B3aUMHO- OJTHO3HAYHO 0TOOpakaeT HHTEPBAT
[ o v )
(E , ') Ha OTKPBITHIN Jiyd (0, +00) YHCIOBOM MpsIMOK  (BBEIOEPUTE OJMH BApUAHT OTBETA):

a.y=x

0. y=tgx
B.y=-ctg X
r.y=XxX

5.1.Jns kaxmoit u3 ynxmmii fi(X)= sinx-cosx uf2(X)= (sinx + c0sX)?, 3anaHHbIX Ha Bceit
YHUCIIOBOM MPSAMOM, HaluTe MHOKeCcTBaE:1 u Ep 3HaueHW ASTHX (yHKIIHIA:

Ei=E(fh) = , Ex=E(R) =

5.2. Banummre JmHEWHYO QyHKIuOf (X), KOTOpas yCTaHABIMBACT B3aUMHO - OJJHO3HAYHOEC
COOTBETCTBUE MEX/IY STHMU MHOKECTBAMH 3HAUYCHUI:

f(x) =

THoockaska: /s naxodxcoenus TunetHot 3asucumocmu medxcoy snemenmamu muoxcecms E(fi)
uzobpasume modxcecmea snavenuti gynxyul f1(X) u f2(X) coomeemcemeenno na ocsx (Ox) u
(Oy) npsmoyeonvroll cucmemvl KOOPOUHAM HA NIOCKOCMU U PACCMOMPUIME HEKOMOPYIO
APSIMYIO HA RAOCKOCHI.

Yacme 3. 3unanue onpeodenenusi u CBOUCMS @yuxyuuf(X)  0onoco deticmeumenvro2o
NepemMenHo20 NoMo2aem J1ecKO HAXO0O0UMb peuleHue MHO2UX 3a0ad WKOIbHO20 Kypca aneedpbl
u Hauan ananusa. Ilpogepvme cebs:

6. Pemmute HepaBeHcTBO  2%> 1-X
6.1. MHOXeCTBO pEIICHHIA STOT0 HEPABEHCTBA  SIBJISIETCS YHUCIOBBIM MPOMEKYTKOM
(BBIOCpUTE OJWH BapHaAHT OTBETA):

a. (0,1)

0. (0, +o0)

B. [0,1)

r. [0, +0)
6.2.YKaxuTe, Kakoe U3 CICAYIONUX CBOWCTB (PYHKIMH NEHCTBUTEIHHOTO MIEPEMEHHOTO
UCTIONB3yeTCS TPU PEUICHUH JaHHOTO HEPaBEHCTBA (BHIOCPHUTE OJMH BAPHAHT OTBETA):

a. HEYETHOCTh

0. MepUOJMIHOCTD

B. MOHOTOHHOCTb

7.1. Haitgure 3uauenue dynkiuuf (X) =2/1°82 %I toukaxx; = 17/36 u X2 = 7/3:

feh=_  fO=__ .

7.2. 3amnojHUTE MPOIMYCKH B CIACIYIOIIEM MPETOKCHHH:
Oynkuusf (x) =2/1082 ]
SIBJISIETCS MOHOTOHHO Ha MHOecTBe D = peleHni

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

8. Hymu ¢pynxmun f(x) = In? (x2-3x -9) + vVx3 — 8x — 8,
00pa3yroT YUCIIOBOE MHOECTBO A, cojepikaiiee (BbIOEPUTE OJIMH BapHAHT OTBETA):
a. OJTMH DIIEMEHT
0. 1Ba DIIeMeHTa
B. 0oJiee IByX AIIEMEHTOB
3anummre 370 MHOKECTBO: A={ }
Ioockaska: obpamume enumanue Ha mHodxcecmso 3uawenuti ynxyutl T1(X) u f2(x), 2oe f(X)=

f1(x) + f2(x).



9. BeisicHUTE, CKOJIBKO 00IIHMX ToueK uMmeeT rpaduk Gpynkuuu f(X)= X-2 ¢ rpadukom Kaxaon us
dysxumit  fi(X)=y/[x] 1 f2(x)= X -2.
9.1. Vkaxkure, Kakue U3 CIEAYIOMNX CBONCTB (YHKIHUI JeWCTBUTEIHLHOTO IEPEMEHHOTO
WCTIOJB3YIOTCS TPH MOMCKE OTBETA HAa BOTIPOC (BHIOEPUTE HECKOJIBKO BAPHUAHTOB OTBETA):

a. YeTHOCTh

0. MepUOANIHOCTD

B. MOHOTOHHOCTb
9.2.3anummTe B OTBETE KOJIMYECTBO (o OOIIMUX TOYEK:

f1(x)=4/1x| u f(x)= x-2 fo(x) = X3 -2 u f(X)= x-2

Jo1= (o=

10. Bersicunre, U3 OQHOM YaCTH WIM HECKOJIBKHAX YaCTeH , HE UMEIOIINX OOIIMX TOYEK , COCTOST
rpaduku cneayromux GyHKIUN: (B OTBETE YKAKUTE KOJIMUYECTBO (oj TAKMX YacTeH ):

a)
2,eciux < —2

(X)) ={vV4 —x2,eciu —2<x <2

X — 2,ecaux > 2
0)

r)E’ ecau x > —1

(
|
f2(x) = { arctgx—jr1 ,ecanx < —1

s
— 5 eCIux = -1

f1(x) f2(x)

Jo1= Joz2=




