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1. HOACHUTEJIBHASA 3AIIMCKA

HpeI[MeTOM HU3YUYCHHUSA B paMKaxX HACTOSALICTO KypcCa SABJIAIOTCA YHUCIOBBIC MHOXKCECTBA, UX
CBOMCTBA U IMPUMCHCHUA, 4 UMCHHO:
MHOXCCTBO HaTypaJIbHbIX YUCCII;
METO MaTeMaTUYEeCKOM HHAYKIUUA,
MHOKECTBA LECJIBIX YHUCCII,
MHOKXCCTBO pallMOHAJIBHBIX YUCCII;
MHOKECTBO IICﬁCTBPITCJIbHI:IX YHUCCII,
MHOKECTBO KOMIIJICKCHBIX YHCECII,
MHOXCCTBO KBATCPHUOHOB;

PabGouass mporpamma JIMCHUIUIMHBI COCTaBJIeHa Ha OCHOBe yueOHoro miaHa 44.03.05
«[legarornveckoe oOpazoBanue» 1o npodmiasiMm Marematnka, MHbopmatnka 2023 roma Hauvama
IIOATOTOBKU.

2. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 IUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMMHU PE3YJIbTATAMHU
OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. llenu n3y4yeHUs1 TUCUMTLIAHBI

— HU3Y4YCHUC OCHOBHBIX YHCIIOBBIX MHOXKECTB,

—HU3Y4YCHHEC aKCMOMATHYCCKOT0 METOJIa MOCTPOCHMS YHUCIIOBBIX CUCTEM,

— JAaTh IIOJIHOC U3JI0KEHUC METOAa MaTeMaTH4eCKOI WHAYKIUU ITOCJIC IMMOCTPOCHUA MHOXKCCTBA
HaTypaJIbHBIX YHUCEI,

— NIPUMCHCHUSA YUCIIOBBIX CUCTEM.

2.2. 3a1a4u U3yYeHUs AUCHUIIHHBI
— (hopMHUPOBAHUE Y CTYJICHTOB MPEACTABICHHUSI 00 OCHOBHBIX YHCIIOBBIX MHOKECTBAX;
— HAy4YUTh CTYACHTOB TOJIb30BaThCS METOJIOM MAaTEMAaTHUYECKON WHIYKITUHU TIPH JI0KA3aTeIbCTBaX
MaTeMaTHYECKUX TEOPEM C HATYPaJIbHBIM ITapaMeTpoM,

— Hay4UTb CTYACHTOB MCTOAAM JOKa3aTCJIbCTBA CBOMCTB YHCEII.

2.3. 3nanus u ymenus o0y4aromerocsi, popmupyemsie B pe3y/ibTaTre 0CBOCHHS JHCIUIITHHBI

HpOHGCC HU3YUYCHUS NUCHUIIIIMHBI HAIIPABJICH Ha (bOpMHpOBaHI/Ie CJICAYHOIIUX KOMIICTCHIIUM:

Koxapl
B pe3yabTare u3ydeHust JMCUUIIMHBI CTYAEHT JI0JDKeH 00/1a1aTh CJIeTy MMM bopmu A eMBIX
KOMITeTEHLIUSIMU: pMupy N
KOMIIETeHIM i

IIpodeccnonanbHble KOMIIETEHIUN:
IK-1 Crnioco0eH ocBanBaTh M HCIOIH30BaTh TEOPETUUECKUE 3HAHUS U [K-1
MPAKTUYECKUEe YMEHHMSI M HaBBIKM B TPEIMETHOW oO0JacTu MpH pelieHuu
npodeccHoHANBHBIX 3a7a4




HH}IHK&TOPLI JOCTHKEHHUSI KOMIIETEHIIMM:

Kon n HaumeHnoBanue HaumenoBanue nHauKaTopa JOCTUKEHUS KOMIIETEHIIMU
KOMIIETEHLIUU
[IK-1. Cnocoben [IK - 1.1. 3HaeT cTpyKTypy, COCTaB U AUJAKTUYECKHE €IUHUIIbI

OCBaMBaTh U UCIOJIb30BATh | MPEAMETHON 00JaCTH (MPErnogaBaeMoTo MPEAMETA).
TEOPETUYCCKUE 3HAHUS U

MIPaKTUYECKUE YMEHUS U IIK - 1.2. YMeeT oCcymecTBIsITh 0TOOp Y4eOHOTO COAEpIKaHuUs
HaBBIKH B MTPEIMETHON JUISL €TO pean3alliy B Pa3InYHbIX (opMax 0OydeHHUsI B COOTBETCTBUH C
00JacTu MpH perieHuu tpedoBanusimu GI'OC OO.

npodeccroHalbHBIX 3a7a4

K - 1.3. JlemoHCTpUpYyeT yMeHHE pa3padaThiBaTh pa3indHbie (GOPMBI
yU€OHBIX 3aHATH, IPUMEHATh METObI, TPUEMBI U TEXHOJIOTUU
00yueHus1, B TOM 4YHClie U HHPOPMAI[MOHHBIE.

3. MECTO JUCHUIIJINHBI
B CTPYKTYPE OBPA3OBATEJBLHOM ITPOT'PAMMBbBI

Juctunnuna «YuCIoBbIE CUCTEMBI» OTHOCHTCS K DakynbTaTHBaM, 4acTd, (GOpMHpPyeMOit
ydacTHUKaMU 00pa3oBaTenbHbIX oTHOIeHuii— ®T/1.04

[IporpamMma Kypca nmpenoJiaraeT HaM4ue y CTyI€HTOB 3HAHUH 10 AUCHUTIIMHAM:
«AnreOpa 1 Hauana aHanm3a», «JIuaeHas anredpay, «I'eomerpus», «MaTemaTudeckast JIOTHKa,
«MaremaTU4eCKU aHAIU3».

4.1. CTPYKTYPA U COAEP KXAHHUE JUCHHUIIJINHBI

HaszBanue monyineit u tem Bunpl yueOHbIX 3aHsTH | CaMOCTOSIT.
KonrakTHas pabota pabota [TpomexyTo
Jlexumnm | Ip. JIab YyHas
arTecTanus
14 22 - 36 3ayer
Cemectp 7
Moayas 1

MHo:kecTBa HATYPAJIbHBIX, HEJIbIX,
PanMOHAJBHBIX YHCeJI

Tema 1. AkcuoMaTn4eckoe OCTPOCHUE 2 4 -
MHOXECTBa HaTypaJbHBIX YUCEI.

[ToHsiTHE aKCHMOMBI M TEOPEMBI, X CTapble U
HoBBbIE onpezienerus. O630p
CYIIECTBYIOIUX CUCTEM aKCHOM YHCIOBBIX
MHO>eCTB. AOCOJIOTHAs
Axcuomaruieckasi TEOpUs YUCIOBBIX
MHOJKECTB.

Tema 2. MeTox MaTeMaTHUYECKOH 2 2 -
unaykuuu (MMN).
AKcHOMaTHKa MHOKECTBA HATYpaTbHBIX




yucen 1 MMU. JIBa nokazarenbctBa MMMU.
AnroputM MMMU u ero npuMeHeHuUsI.

Tema 3. AKCHOMaTHYECKOE MOCTPOCHHE
MHOYECTBA LIEBIX YUCEI.

MHokecTBO HaTypaJbHBIX YHUCCII KaK
COOCTBEHHOE MOJIMHOKECTBO MHOKECTBA
uensix yrcesl. CBOMCTBA LENBIX YHCEI U UX
J0Ka3aTesbeTBa. JIMCKPETHOCTh MHOYKECTB
HaTypaJbHBIX W LECJIBIX YUCCII.

Tema 4. AKCHOMaTHYECKOE MMOCTPOCHHE
MHO>KECTBA PallMOHAIbHBIX YU CEIL.
MHO03K€eCTBO 1IeJIbIX YHCET KaKk COOCTBEHHOE
MOJAMHOKECTBO MHOKECTBA PALIMOHAIIBHBIX
yuces. CBOMCTBA pallMOHAIBHBIX YHCEN.
HenuckperHocth MHOKECTBA
paloHaIbHBIX YHCEl.

Onpenenenne U NpuMepsbl.

MoayJs 2
MHo:xecTBa 1elicCTBUTENbHBIX,
KOMILJIEKCHBIX YHCeJI
U KBAaTEPHUOHOB

Tema 5. AkKCMOMaTHYECKOE TOCTPOCHUE
MHO>KECTBA JCCTBUTEIBHBIX YHCEN.
MHO03K€eCTBO pallMOHAIBHBIX YHCEN KaK
coOCTBEHHOE MMOAMHOKECTBO MHOKECTBA
NEUCTBUTENLHBIX YHCET. AKCHOMA
HenpepbIBHOCTH. CBOMCTBA
NeMCTBUTENBHBIX YKcel. HenpepbIBHOCTD
MHO>KECTBA JICMCTBUTEIbHBIX YHCE.

Tema 6. AKCMOMaTHYECKOE TOCTPOCHUE
MHOJKECTBA KOMILJICKCHBIX YHCE]L.
MHO€ECTBO ACHCTBUTEIBHBIX YHCEN KaK
COOCTBEHHOE MOJIMHOKECTBO MHOKECTBA
KOMILJIEKCHBIX Yrcell. MHOXKECTBO
KOMIUIEKCHBIX YMCEIN KaK JEKapTOBO
MIPOM3BE/ICHHUE ITap MHOXKECTB
JIEHCTBUTEIBHBIX YUCE, 00J1aatoIIee
3a/laHHbIM yclioBUsM. CBolicTBa
KOMILJICKCHBIX YHCEIL.

Tema 7. AKCMOMaTHYECKOE TOCTPOCHUE
MHO’KECTBA KBATEPHUOHOB.

MHOK€ECTBO KOMIUIEKCHBIX YMCEN KaK
coOCTBEHHOE MOIMHOKECTBO MHOKECTBA
KBaT€pHUOHOB. MHOkKECTBO KBATEPHUOHOB
Kak JIEKapTOBO ITPOU3BEIACHUE YETBIPEX
MHOKECTB JEHCTBUTEIIBHBIX YHUCEIL,
YAOBJIETBOPAIOIIEE 3aJAHHBIM YCIOBUSM.
CBoiiCTBa KBaTEPHHOHOB.
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4.2. Conepxxanue TMCUMILNIMHBI CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
Jlexkuuu
Moayas 1
MHo:xecTBa HaTypPaJbHbBIX, HE/JIbIX, PAHOHAJIBLHBIX YHCEJI
Jlexknus 1
Tema 1. AkcnoMaTH4ECKOE MOCTPOCHUC MHOXKXCCTBA HATYPAJIbHBIX YUCCII. ITonsaTne akCMOMEI B
TEOPEMBI, UX CTAPBIC U HOBLIC ONIPECACIICHUA. O630p CYIICCTBYIOIIUX CUCTEM aKCHUOM YHCIIOBBIX
MHOKeCTB. AOCOJIIOTHAs aKCHOMaTHYeCKas TCOPpHA YUCJIIOBBIX MHOXKCCTB.

Jlekus 2

Tema 2. Meron maremaTtrueckord uHAyknnn (MMU). AkcrnoMaTiKa MHOKECTBA HAaTypaIbHBIX
yucen 1 MMMU. [Iga nokazarensctBa MMU. Anroputv MMMU u ero npuMeHnenus.

Jlexuus 3

Tema 3. AkcnOMaTH4ECKOE MOCTPOCHUE MHOXKECTBA LIEJIBIX Yncel. MHOXKECTBO HAaTypalbHbIX
qrcesl Kak COOCTBEHHOE MOJMHOKECTBO MHOYKECTBA LeNbIX uncesl. CBONCTBA IIeJIbIX YUCEN U UX
JI0Ka3aTeNnbCTBA. JJUCKPETHOCT MHOKECTB HATYPAJIBHBIX U LIEJIBIX YHCEIL.

Jlexnus 4

Tema 4. AKCMOMaTHYECKOE TOCTPOCHUE MHOXKECTBA PAIMOHATIBHBIX YUCEI. MHOKECTBO LIEJIbIX
YHUCeN KaK COOCTBEHHOE TIOIMHOKECTBO MHOXKECTBA pallMOHaIBHBIX yrcesl. CBOMCTBa
panMoHaNBHBIX YuceNl. He mucKpeTHOCTh MHOYKECTBA pallMOHATIBHBIX YuceN. OnpeneneHue u
MIPUMEPBHI.

Jlexknus 5

Tema 4. AkcnoMaTHYECKOE IMOCTPOCHUEC MHOXKECTBA pallMOHAJIBHBIX YK CCII. MHOKeCTBO LOEIIBIX
YHceN Kak COOCTBEHHOE IMOJAMHOKCCTBO MHOKCCTBA pallMOHAJIbHBIX YHUCCII. CsoiicTBa
pairOHAJIbHBIX YUCCIIL. He JUCKPCTHOCTb MHOKCCTBA pAallMOHAJIbHBLIX YK CCII. Onpez[eneHI/Ie n
IIPpUMEPLI — IIPOJOJIZKCHUC.

Jleknus 6
Tema 4. AKCHOMaTHYECKOE MOCTPOCHUE MHOKECTBA PAlMOHATIBHBIX YHCeNl. MHOXKECTBO LIE€JIbIX
qrcell Kak COOCTBEHHOE MOIMHO>KECTBO MHOYKECTBA pallMoHaNbHBIX yncel. CBoHCTBa

palluOHAJIbHBIX YHUCCIIL. He JAUCKPCTHOCTH MHOKCCTBA PAIIUOHAJIBHBIX YU CCIIL. Onpez[eneHI/Ie 151
MMpUMEPBI — TPOAOJIKCHUC.

Monyas 2

MHo:xecTBa ﬂeﬁCTBHTeHbeIX, KOMIUVIEKCHBIX YHCEJI U KBATEPHUOHOB

Jlexuus 7



Tema 5. AkcuoMaTu4yeckoe NOCTPOEHUE MHOKECTBA AEUCTBUTEIbHBIX YnCell. MHOKECTBO
palOHAaIbHBIX YHCEN KaK COOCTBEHHOE MIOJIMHOKECTBO MHOXKECTBA AEHCTBUTEIIbHBIX YUCEIL.
Axcroma HenpepblBHOCTH. CBOMCTBA JEMCTBUTENBHBIX Uncesl. HenmpepbIBHOCTE MHOKECTBA
JEHUCTBUTEIIBHBIX YNCEIL.

Jexknusa 8
Tema 6. AkcHOMaTHYECKOE MOCTPOCHHE MHOXKECTBA KOMIUIEKCHBIX YKcell. MHOXKECTBO
JIEUCTBUTENBHBIX YUCEI KaK COOCTBEHHOE IOIMHOKECTBO MHOXKECTBA KOMILIEKCHBIX YHCEIL.
MHOKECTBO KOMIUIEKCHBIX YMCEN KAK JEKAPTOBO MPOU3BEICHUE NTAP MHOKECTB JIEUCTBUTEIBHBIX
qricel1, 00aaroniee 3alaHHbIM YeIIoBUsIM. CBOHCTBA KOMIUICKCHBIX YUCEIL.

Jexknusa 9
Tema 7. AKCMOMAaTHYECKOE MTOCTPOCHUE MHOKECTBA KBATEPHUOHOB. MHOKECTBO KOMILIEKCHBIX
YHUCeN KaKk COOCTBEHHOE TOJIMHOXECTBO MHOYKECTBA KBATEPHUOHOB. MHOKECTBO KBATEPHHUOHOB

Kak JIEKapTOBO MPOU3BEACHUE YETHIPEX MHOKECTB JEHCTBUTEIBHBIX YHCEN, YAOBIECTBOPSIONIEE
3aJaHHBIM yCciI0BUAM. CBOMCTBAa KBATEPHUOHOB.

INNPAKTUYECKUE 3AHATUA
Monyas 1

MHo:xecTBa HATYPaAJbHBIX, HEJIbIX, PAIHOHAIBHBIX YHCEJI

IIpakTHyeckue 3auaTusa 1

Tema 1. AkcnoMaTn4eckoe MOCTPOCHUE MHOKECTBA HATYpaJIbHBIX unceln. Heonpenensembie
MOHSATHUS U akCMOMBbI. CBOMCTBA HATYpaIbHbBIX YHCEN.

VYueOHbIe LemH:
1. V3ydenue moHATHI aKCHOMa U TeOpeMa, UX CTpOrue onpeaeieHus. [Ipumepsl.
2. MUzydenue cTpykTypbl TeopeM H ux kiaccupuxanuu. [Ipumepst.
3. H3ydeHue CBOWCTB HATYpaJbHBIX YUCEL.
OcHOBHBIE TEPMUHBI U IOHATHS
1. Axcuoma.
2. Teopema.

IIpakTHyecKue 3aHATHA 2

Tema 2. Ol"paHI/I‘IeHHOCTb MHOXECTBA HATYPAJIIbHbIX YUCCII CHU3Y U €0 HCOIPaHNICHHOCTDb
CBCPXY. HOK&S&TCJ’ILCTB& ﬂaHBHeﬁMHX CBOMCTB HaTypaJbHBIX YHUCCIIL.

YyeOHbIe 1IETHN:
1. Jloka3aTenbCTBO U MHTEPIPETAIMS OIPAHUYEHHOCTH MHOXKECTBA HATYPAJIbHBIX YHCEN CHU3Y U €r0
HEOrPaHUYEHHOCTh CBEPXY.
OCHOBHbBIE TEPMUHBI U TIOHATHS
1. OrpaHuueHHbIC ¥ HEOTPAHUUICHHBIE TUCKPETHBIE MHOYKECTBA.

IIpakTHyeckue 3aHATHA 3

Tema 3. Metoa matematrueckoit unaykiuu (MMU), ero 060cHOBaHHE IBYMs CITIOCOOaMHU.
TeopeMbl 0 CBOMCTBAX HATYPAJIIbHBIX YHCEI, T0KA3bIBAEMBIE JAHHBIM METOJIOM.

VY4eOHbIe HENH:
1. Tloka3aTh cTyaeHTaM HOBOE 00OCHOBAaHME METOJ]a MaTeMaTHIeCKON HHAYKIUH. Jloka3aTts Teopemsr MMU.
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OcCHOBHBIE TEPMUHBI U IOHATHUS
1. Meroa MaTeMaTHICCKOW WHIYKITHH.

IIpakTnyeckue 3anaTus 4

Tema 4. Meroa MmaTemMaTHueCKON MHAYKIMH — ripogokeHue. [Ipumenenne MMMU B perienun
3a/1a4, 3aBUCSIIMX OT HATYPAJIbHOTO I1apaMeTpa.

VYueOHble LENH:

1. Hayuurs cryaeHToB npuMeHsTh MMU TeopeM ¢ OHUM HATypalbHbIM [apaMeTpOM.
OCHOBHBIE TEPMHUHBI U TIOHATHS

2. ANropuTM METOIa MAaTEMaTUYECKON MHITYKIIUH.

IIpakTHyeckue 3aHATHA 5

Tema 5. AKCMOMaTHYECKOE MTOCTPOCHUE MHOMKECTBA LEIbIX YHCEN.

VYueOHble 1ENH:

1. Jlate cTyneHTaM CUCTEMY aKCHOM LIEJIbIX YHCEI.

2. Hay4uTb CTYJCHTOB JI0Ka3aTENbCTBY CBOWCTB IIENBIX YHCE.
OCHOBHBIC TepMI/IHbI U IIOHATUA

1. CI/ICTCMa AKCHOM LICJIbIX YUCECII.

2. JIMCKPETHOCTh MHOYKECTBA LIENBIX YHCET.

IIpakTHueckue 3aHATUA 6

Tema 6. AKCMOMAaTHYECKOE MTOCTPOCHUE MHOYKECTBA PAlMOHAJIBHBIX YUCET.

VYueOHble LenHu:

1. JlaTe cTymeHTaM cUCTEMY aKCHOM PAllMOHAJIBHBIX YHCEIl.

2. IlokasaTh CTyIEHTaM HEJUCKPETHOCTh MHOXKECTBA PALIMOHATIBHBIX YHCEI.
OCHOBHBIE TEpMHHBI U TTOHATHUS

1. Cucrema akCHOM palOHATBHBIX YHCE].

2. HenmuckperHble MHOXECTBA.

IIpakTH4yeckue 3auaTHA 7

Tema 7. [IpencraBieHue panroHaIbHBIX YUCET APOOSIMH.
YueOHbIe 1IETH:
1. Jlate cTymeHTaM OmpeelieHrue PalnoHaIbHOrO YHCIa B BUAE APOOH.
2. O060CHOBaTH BO3MOXKHOCTD 3aITHCH PAIMOHATIHLHOTO YHCIIa B BUE IPOOHOr0 YKCIA.

OCHOBHBIE TEPMUHBI U TIOHATHS
1. PannonanbHBIE YHCIa KaK IPOOH.

Monayas 2

MHo:xecTBa HeﬁCTBHTeﬂbeIX, KOMIIVIEKCHBIX YHCEJI U KBATEPHUOHOB

IIpakTHyeckue 3aHATHA 8

Tema 8. AKCHOMaTHYECKOE MMOCTPOCHUC MHOKECTBA JIENCTBUTEIIHHBIX YHCEIL.

VY4eOHbIe HENH:
1. JlaTh cTyAeHTaM CHCTEMY aKCHOM JCHCTBUTEIHHBIX YHCEIT.
2. HayuuTh CTyIEeHTOB K pUEMaM JJOKAa3aTeIbCTBA CBONCTB JCHCTBUTEIHHBIX YHCEI.
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3. Hay‘lI/ITB CTYACHTOB IMIOHUMATh UJCHO aKCUOMBI HEIIPCPBIBHOCTH.
OCHOBHEIE TEPMUHBI U TIOHATHSA

1. CsoiicTBa HeﬁCTBHTGHLHLIX YHUCCJI, BBITCKAIOINUX U3 aKCHOM.

2. Z[I/ICerTHOCTB, HEAUCKPETHOCTH U HEIIPCPBIBHOCTD.

IIpakTHyeckue 3aHaTHsA 9

Tema 9. OnpeneneHre MHOKECTBA KOMITJIEKCHBIX YHUCE.

VYueOHble LENH:
1. Jlate cTymeHTaM ompejeiieHne KOMIUIEKCHOTO YKCIa B BUJIE AP ACHCTBUTEIBHBIX YHCEI.
2. Tloka3aTh CTyJeHTaM OINpeeTeHHe MHOKECTBA KOMILIEKCHBIX YHMCEN B BHJE JEKAPTOBO MPOU3BEAEHHS JBYX
MHOKECTB JIEHCTBUTENBHBIX YHCEN, YOBIETBOPSIONIUX OMPEAETEHHBIM YCIOBHSIM.
OCHOBHBIE TEPMHUHBI U TIOHATHS
1. KomiuiekcHble yncia.

TIpakTuyeckue 3auarus 10

Tema 10. Onpenenenne MHOKECTBA KBATEPHUOHOB.
VYueOHble LenHu:
1. JlaTb CTyAC€HTaM OIIPE€ACIICHUE KBATCPHUOHA B BUJIC ‘IeTBépKI/I ﬂeﬁCTBHTCHBHbIX YHUCCII.
2. TlokasaTh cTyaeHTaMm oOmpelelieHHe MHOXXECTBa KBAaTEPHHUOHOB B BHJE JIEKAPTOBO MPOM3BEICHUS YETBIPEX
MHOXKECTB HeﬁCTBHTCHBHBIX YUCEeIl, YAOBJIETBOPSAIOUINX Ol'lpelle.]'IéHHbIM YCIOBUSAM.
3. Hayuutsb cTyneHTOB K nMpuéMaM JI0Ka3aTesIbCTB CBOMCTB KBATEPHHOHOB.
4, O3HaKOMHUTH CTYACHTOB C PICTOpPIeﬁ BO3HUKHOBCHHSA KBATCPHUOHOB.
OcHOBHBIE TEPMUHBI U IOHATHS
1. KsaTepHHOHBHI.

IIpakTHyeckue 3auarus 11

Tema 11. Ilepexon OT MHOKECTB YMCENI K MHOKECTBAM IMEPEMEHHBIX. MHOXECTBa HATypaJbHbBIX,
LEeNbIX, pallOHAIbHBIX, JEHCTBUTENBHBIX, KOMIUIEKCHBIX IE€PEMEHHBIX U  MEPEeMEHHBIX
KBaTEpPHUOHOB B MaTEMaTHUYECKHUX BBICKA3bIBAaHUSX U MpEAUKATAX.

VueOHble 1emu:

1. O0630p IUCKPETHBIX, HEMUCKPETHBIX M HETIPEPBIBHBIX MHOKECTB.

2. HayuuTb CTYJEHTOB COCTAaBISTH MATEMATHYECKHE MIPEITIOKECHHUSI, COCTOSIINX U3 KOHCTAHT U TIePEMEHHBIX.
OCHOBHBIE TEPMHHBI U TIOHATHSI

1. JIuckpeTHbie, HEAUCKPETHBIC M HEMPEPBIBHBIE MHOKECTBA.

Texkyuuii KOHTPOJIb 3HAHUI CTYIeHTOB 110 Pe3YJIbTATaM BbINOJIHEHUSI HHAUBHIYAJIBLHOTO
3aganust Nel mo Temam nmpakTudeckux 3ausituii 1 — 11

5. HEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYHEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OB YUYAIOIIUXCS
MO JMCIMIIVIMHE

1. Jlapun, C. B. Uucnosle cuctemsl: yuel. mocobue s akagemudeckoro Oakanaspuara / C. B.
Jlapun. — 2-e uzn., ucnp. u gon. — M.: U3narensctBo FOpaiit, 2018. — 177 ¢. — (Cepusi:
bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-05548-1
Pexwum goctyna : www.biblio-online.ru/book/F85562B1-3876-4FD3-B73A-0F90CDF438D3.

2. Cuxopckas, I'.A. AnreOpa u Teopus uncen: yuebnoe nocodue / I'.A. Cukopckas. - OpeHOypr:
OrI'Y, 2017. - 304 c.: un. - bubnuorp.: c. 259-260. - ISBN 978-5-7410-1943-6 ; To xe
[DnexTpoHHBIN pecype]. URL: http:/biblioclub.ru/index.php?page=book&id=485715 (22.01.2019).
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Beimonnenue m000ro BHa CaMOCTOSITENBHOM pPa0OTBI MPENNojaraeT IMPOXOXKIACHUE
CTYIAEHTAMH CJIEAYIOIIHNX ATAIOB:

-OIpPE/IETICHHUE LIETN CAMOCTOSITEILHONU PabOTHI;

-KOHKpEeTH3alKs I03HABATENBbHON (TIPOOIEMHON T PAKTUYECKO) 3a1a4H;

-CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEIbHOM paboTe MO pPELICHUIO MOCTaBICHHOW WU
BBIOpaHHOM 3aauW;

-BBIOOP aJEKBATHOTO croco0a NEHCTBUM, BEIYIIETO0 K PEUICHUIO 3aaa4u (BBIOOp myTeil u
CPEJICTB JIJIsl €€ PEILICHHUs ),

-IUIaHUPOBAHUE (CaMOCTOSITENIbHO WM C IOMOIIBIO TPENoJIaBaTeNsl) CaMOCTOATEIbHOU
paboTHI IO PEIICHUIO 3a1a4H;

-peanu3anus NporpaMMbl BBIIOJIHEHHS CAMOCTOSTEILHON pabOThI.

CamocrosiTensHas paboTa CTyJIEHTOB BKJIIOYAET B CeOs:

-MIOJITOTOBKY K ayAUTOPHBIM 3aHATUSAM (JIEKLMSIM, TPAKTUUYECKUM U JaOOPaTOPHBIM paboTaM
Y JIp.) ¥ BBITIOJIHEHUE COOTBETCTBYIOIINX 3aJaHUH;

-CaMOCTOATCIIbHYIO pa60Ty Haa OTACJIIbHBIMU TEMaMU y‘{e6HBIX JUCHUIIJIMH B COOTBETCTBHUU
¢ y4eOHO-TeMaTHYECKIMU TUTAaHAMU;

-Hancanue pedeparos, JOKIAIOB, ICCE;

-IIOATOTOBKY KO BCEM BHJAaM MPAKTHUKHU U BBIITOJIHCHUC IPECAYCMOTPECHHBIX UMHU SajlaHHﬁ;

-BBITTOJIHCHUC IMMCbMCHHBIX KOHTPOJIbHBIX U KYPCOBBIX pa60T;

-IIOATOTOBKY KO BCEM BHAAM KOHTPOJIBHBIX I/ICHBIT&HI/Iﬁ, B TOM 4YHCJIC K KOMIIJICKCHBIM
dK3aMEeHaM U 3a4eTaMm;

-MIOATOTOBKY K HMTOTOBOW TOCYJapCTBEHHOH arTeCTallid, B TOM YHCIIE BBHIMOJHEHHUE
BBIITYCKHOHW KBATM(UKAIIMOHHON PabOTHI;

-paboTy B CTYyZICHUECKUX HAYYHBIX OOIIECTBAX, KPY)KKaX, CEMUHApaX U JIp.;

-y4acTue B paboTte (paKyabTaTUBOB, CIICIICEMUHAPOB H T.I1.;

-y4acTHe B HAYYHOW U HayYHO-METOIUYECKOM paboTe Kadempsl;

-y4acTHe B HAYYHBIX M HAYYHO-TIPAKTHYECKUX KOH(PEPEHIHMIX, CEMHHApax, KOHrpeccax H
T.IL.;

-JIIpyTHE€ BUJIBI JACATEIBHOCTH, OPraHU3YeMOH U OCYIIECTBIIIEMOH By30M, (haKyIbTETOM WM
Kadeapoi.

BrimonHeHne 3agaHuil caMOCTOSITENBHOM pabOThl MO0 W3YyYCHHIO Y4eOHOW IUCIMILTHHBI
«TeopeTnyeckne OCHOBBI (PH3MUECKOTO 3HAHHsD» ITO3BOJIICT CBS3aTh IIOJIYYCHHBIC 3HAHUS C
JanbHEeHIeH npodecCHOHATLHON JIeATEIBHOCTBI0 00yYarOIINXCS.

3anaHus 1/ OPraHU3alul CAMOCTOSATEIbHOI PadoThI

1. HOKaSaTb, YTO MPOU3BCACHUC NBYX IMOCICAOBATCIBbHBIX HATYPAJIIbHBIX YHUCCII €CTh YETHOE YMCIIO.

n-(n+1
2. Jlokasats, uto VN € L] Sn :1+2+...+n:¥ .

3. Haiitu 3HaYeHue HATYpalIbHOTO mapamerpa d, TpU KOTOPOM CYIIECTBYET, MO0 MEHBIIIECH Mepe,

OJIHO HAaTypalabHOE peIleHue (X*, y*, U*, V*) CUCTEMBI HETMHEWHBIX ypaBHEHUN
x* + y* = (105—a)(a—95),
50(u2 + v2) =a(15u +5v —a).



n
o m
4. Jloxa3aTh, 4TO CymMMa CTElEHEeN Sm (n) = E P~ npencrasuma xak nomixom or N €[
p=1

crenenn M +1 6e3 cBo6oaHOrO UNEHA:

m+l

vn,mel 3!Pm+1(n)[Pm+1(n):a1n+a2n2+...+a =

m-+1
m m m
=1"+2"+...+n ]
Vkasanne. Orpannautes caygaem M = 2,
5. JlokaszaTh, 4TO IIPOU3BEIEHUE TPEX MOCIIEI0BATENbHBIX HATypabHbIX YHCEN AETUTCS Ha 6.

. 2
6. Jlokasats, uto cymma [ mepBbIx Heu€THBIX uncen pasHa N~

n n n
7. Iyers |B ‘ —gucito OyaeBbIX BeKTOpoB, uMeronmx [ xoopaunart. Jlokasars, 4to ‘B ‘ =2"

n o n 2"
8. ITycrs |D ‘ —uucio Oynessix GpyHknuii ot N mepemennsix. Jlokas3ars, 4To ‘CD ‘ =2°.

9. loxazaTh, YTO Ha MHOXKECTBE HATYpAJIbHBIX YHCENl yPaBHEHUE

\/X+3—4\/X—1 =1—\/X+8—6\/X—1 UMeeT LECTh PEIeHUI U HAWTH HX.

10. Ilycto | Kn | —YHCII0 NPOCTBIX KOPHEH MOIMHOMA He BhIle cTernend 1 2> 1. Jloxasars,

4TO |Kn| <n.
11. Jokasare, uto VN € L] |:(7n — 4”)33:', T.e. ipu kKaxgom N €[] mmeem mecto nenenme
0e3 ocTaTka (7n — 4”)3
12. Toxasats, uto VN € [ :3n2 +3n+1< nﬂ.

13. fokasats, uto VN € [ _1+ 224234 42" =2 —1:|.

14. Toxasarts, uto VN €[ (9n —1)8]

15. Jlokasats, uto VN e€ll (N> 3)[n2 <5b. n!].
16. Jlokazats, uto VN €[] [((Zn —1)2 —1)4i|

17. Jlokasats, uto VN € [ |:(10n —1)9]
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1 0 10
18. Toxasats, uto VN € [J A" = , rie A= .
n 1 11

Pexomenoayuu x vinonneHuro: NCTOJIb30BaTh PEKOMEH/IOBAHHBIC YUCOHHUKH, ydeOHBbIE TOCOOUS U
JIOTIOJTHUTEIbHBIE MaTEpUabl IO JaHHON TEME.
@dopma OTYETHOCTH: COOOLIEHUE O BBHIIOJIHEHHBIX NH/IMBUTyaIbHbIX 3aJaHUSX.

6. ®OHJ OLIEHOYHBIX CPEJICTB JIJISI TIPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOLIIUXCSA IO AMCIUIIJIMHE
DOoH/I OLICHOYHBIX CPEACTB

AJISl MPOBEACHUSA TEKYHIEro KOHTPOJIA YCIICBAEMOCTH U l'lpOMe)KyTO‘{HOﬁ aTreCcTalumn
NMPpUBEACH B IIPUIOKECHUHA

7. MEPEYEHb OCHOBHOM U gIOl'[OJIHHTEJILHOﬁ YUYEBHOM JINTEPATYPBI,
HEOBXOJIMMOMU JIAA OCBOEHUSA JUCHUIIJIMHBI

7.1. IlepeyeHb OCHOBHO# JINTEPATYPbI:

1. Jlapun, C. B. UucnoBsle cucteMbl: yued. mocodue uist akagemuyeckoro 6akanaspuata / C. B.
JlapuH. — 2-¢ u3n., ucnp. u gon. — M.: U3mparensctBo FOpaiit, 2018. — 177 ¢. — (Cepusi:
bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-05548-1
Pexwvm goctyna : www.biblio-online.ru/book/F85562B1-3876-4FD3-B73A-0F90CDF438D3.

2. Crenanenko, E.B. Matemaruka. OcHOBHO# Kypc: yuyeObHoe nmocooue / E.B. Crenanenko, N.T.
Cremnanenko. - Tamo6oB: U3narenscteo @PI'BOY BIIO «TI'TVY», 2015. - 252 ¢. : un., Tabi., cXeM.
— bubmmorp. B kH. - ISBN 978-5-8265-1412-2 ; To »xe [DneKTpoHHBIN pecypc].

URL.: http://biblioclub.ru/index.php?page=book&id=444660 (22.01.2019).

3. Kasues, B. BBenenue B matemaTuky: npaktukyMm / B. Kaszues. - M.: Hanronansubiit OTKpBITHIN
YuuBepcuter «<MHTYUT», 2016. - 80 c.

URL: //biblioclub.ru/index.php?page=book&id=429024

7.2. [lepeyeHb TONMOJHUTEILHON JUTEPATYPHI:

1. Becenosckas, A.3. MatemaTHKa: JIOTHKa, MHOKECTBa, 0ToOpakeHus. MI30paHHbIe aclieKThl B
AJIEMEHTApPHOM U3JI0XKEHUH : yueOHoe nocodue / A.3. Becenosckas, H.b. lllenensBas ; CaHkT-
[leTepOyprckuii rOCy1apCTBECHHBIN YHUBEPCHUTET. - 2-€ U3]1., epepad. u o1, —
Cankrt-IlerepOypr: M3narensctBo Cankt-IlerepOyprekoro I'ocygapcTBeHHOTO YHUBEPCUTETA,
2014. - 153 c. - (Bpicuras matemaTuka). - bubmmorp. B kH. - ISBN 978-5-288-05599-7 ; To xe
[DnexTponnslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=458126

2. Nanunrep, B. A. Metoauka o0yuenust Marematuke. OO0yueHue yyamuxcs J0Ka3aTelbCTBY
TeopeM: yued. mocobue it akagemuueckoro 6akanaspuata / B. A. lanunrep. — 2-e U3 ., ucnp.
u jionn. — MockBa: M3narensctBo HOpaiit, 2019. — 338 ¢. — (Cepust: OOpa3oBaTesibHbIN
mporecc). — ISBN 978-5-534-05736-2. — Texkcr : anextponHsiit // 3BC FOpaiir [caift]. —
URL.: https://biblio-online.ru/book/metodika-obucheniya-matematike-obuchenie-uchaschihsya-
dokazatelstvu-teorem-441244
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8. HEPEYEHb COBPEMEHHBIX ITPO®ECCHOHAJIBHBIX BA3 IAHHBIX,
NH®OPMAIMOHHBIX CITIPABOYHBIX CUCTEM

Bce oOyuaromuecs obecredeHbl AOCTYIIOM K COBPEMEHHBIM MHpPOQeCcCHOHATIBHBIM 0azaM
JaHHBIX W MH(QOPMALMOHHBIM CIIPABOYHBIM CHUCTEMaM, KOTOpBIE MOJUIeKAT OOHOBICHHUIO TpPHU
HEOO0XOAMMOCTH, YTO OTPAYKACTCS B JINCTAX aKTYaJIM3alUuU pabovnX MPOrpaMM.

CoBpeMeHnHble npodeccuoOHATbHbIE 0a3bl JAHHBIX:

MuHucTEepCcTBO HayKH U BhIcIIero odpazoanus P®: https://minobrnauki.gov.ru/
MunucrepctBo npocseienus P®: http://edu.gov.ru/

denepanbHas ciry)k0a 1o Haa30py B cepe oOpazoBaHus U Hayku: 0brnadzor.gov.ru
Odunmanbubiii cailt MunmuctepcTBa oOpasoBanust MockoBCKo#l 06acTi: MO.MOosreg.ru
[Moptan ®enepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BATEIBLHBIX CTAHIAPTOB BBICIIETO
obpasoBanwus: http:/fgosvo.ru

denepanbublil mopran "Poccutickoe oopasoBanue': Www.edu.ru

Wudopmarmonnas cucrema "EquHoe 0KHO J0CTyma K 00pa3oBarelibHbIM pecypcam': window.edu.ru
denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcos: fcior.edu.ru
OTkphITHIH Ki1acc:_openclass.ru

Yuurenbckuit moprai: uchportal.ru

Enunas xomuteknus nHGOpMaIlmoHHO-00pa3oBaTebHbIX pecypcoB: school-collection.edu.ru
Jlexropuit MunoOpHayku/Munnpocserierus Poccun: https://vk.com/videos-
305587597section=album_3

JJIeKTPOHHBbIE OMOJINOTEeYHbIEe CHCTEMBbI:

1. «YuuBepcuterckas 6ubnmoteka onlinex» http://biblioclub.ru/

2. DnekTpoHHO-0MOIMoTeuHas cuctema «Jlanpy https://e.lanbook.com/

3. DnexrponHas oubanoreka auccepramumii http://diss.rsl.ru/

4. DnexTpoHHas HHPOPMAIMOHHO-00pa3oBaTebHas cpeia yuusepeutera http://dis.ggtu.ru/
5. MupakTuyeckue Matepuaisl, pa3MenieHasie Moodle
http://ggtu.ru/index.php?option=com_content&view=article&id=1367&Itemid=130

6. Uutepuer-pecypesr: http://www.edu.ru/

7. baza HayuHBIX cTaTtel u3naTenbcTBa «I pamoTay http://www.gramota.net

IlouckoBbIE CUCTEMBI:
http://www.google.ru , www.yandex.ru/

Ilepeyenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
1. CnpaBouno-npaBoBas cucrema «I"”APAHT» - http://www.garant.ru
2. CripaBouHO-TIpaBoBas cucreMa «KoHcynbTaHT TUROC) - http://base.consultant.ru

12


https://minobrnauki.gov.ru/
http://edu.gov.ru/
http://obrnadzor.gov.ru/ru/
http://mo.mosreg.ru/
http://fgosvo.ru/fgosvo/92/91/4
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.openclass.ru/
http://www.uchportal.ru/
http://school-collection.edu.ru/
https://vk.com/videos-30558759?section=album_3
https://vk.com/videos-30558759?section=album_3
http://biblioclub.ru/
https://e.lanbook.com/
http://diss.rsl.ru/
http://dis.ggtu.ru/
http://ggtu.ru/index.php?option=com_content&view=article&id=1367&Itemid=130
http://www.edu.ru/
http://www.google.ru/
http://www.yandex.ru/
http://www.garant.ru/
http://base.consultant.ru/

9. OMMCAHUE MATEPHAJIBLHO-TEXHUYECKOI BA3bI, HEOBXOJIUMOI1 IS
OCYIECTBJIEHUSI OBPA30BATEJBLHOI'O TPOLIECCA
MO JUCHUIJINHE

Jnst  ocymecTBieHuss 0Opa30BaTENbHOTO TIpollecca IO TUCIUIUIMHE WMEETCS B  HAIWYHU
CIIeAyIOIIas MaTepuabHO-TEXHUYECKas Oaza:

Ayauropun IIporpammHoe oGecnieyeHue

- yueOHas aymutopus s mnpoBeneHus | OnepannoHHas cucTeMa
y4eOHBIX 3aHATHMM 1O JucHUIUIMHE, | [TakeT 0(MCHBIX MPUIOKEHUI
OCHAIllEHHas KOMIIBIOTEPOM C BBIXOJOM B | Bpaysep Firefox, STamexc
WHTEPHET, MYJIIbTUME/INA TIPOCKTOPOM;

- TOMEIIEHWE Ui  CaMOCTOSITEIBHOM
paboThl  OOyYarOIIUXCs, OCHAIICHHOE
KOMIIBIOTEPHOM TEXHUKOHN c
BO3MOJKHOCTBIO TOJKITFOUEHHUSI K CETH
WuTepHer u oOecriedeHneM 1OCTyna B
AJIEKTPOHHYIO MH(}OPMALIMOHHO-
obpazoBatenbHyto cpeny [TTY;

- CHEIHMAIM3UPOBAHHAs ayJUTOPHUs UL
MpoBeAICHUST JTabopaTOpHBIX PabOT 1O
JTUCLUIUINHE,

OCHAIllCHHas: HaboOpoM pPEaKkTUBOB U
71a00paTOPHOTO 0OOPYIOBAHHS;

10. OBYUEHHUE UHBAJIN10B U JIMLl C O'PAHUYEHHBIMU
BO3MOXHOCTAMMHA 310POBbS

[Ipu HeoOXoauMoOCTH paboyas MporpaMma JUCIHUILIMHBI MOXKET OBbITh aJanTHpOBaHA IS
obecrieueHrss 00pa30BaTEILHOTO MPOIIECCa MHBAIKMIOB M JIUII ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
310poBbs. [l aToro TpebyeTcs 3asBIEHUE CTyAeHTa (ero 3aKOHHOTO TMpEACTaBUTENS) U
3aKJIF0YCHUE TICUXO0JIOTO-MeAuKO-Tieaarornaeckoit komuccuu (IIMIIK).

..... —

ABTOp (COCTAaBUTEID): ”/(’7'/’1“*‘“/"/ lankanoB A. T /

[Iporpamma onoOpeHa Ha 3acenaHuu Kadeapbl MaTeMaTHKd U dKoHOMHKH 26.06.2023 r.
poToko.T Ne§.

3aB. kadenpoii Kamenckux H.A.
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[Mpuioxenue

Munncrepcrso o6pazoBanusi MocKoBCKoii 00J1acTu
I'ocynapcrBenHoe o0pa3zoBare/ibHOe yUpe:KieHHe BbICIIEro 00pa3oBaHus
MockoBckoii 001acTi
«l'ocynapcTBeHHbIH T'YMAHUTAPHO-TEXHOJIOTMYECKUIl YHUBEPCUTET»

®OH/T OIEHOYHBIX CPEJICTB JJIS MPOBEJAEHUSA TEKYIIETO
KOHTPOJISI MPOMEKYTOYHOW ATTECTAIINMN,
OBYYAIOIIMXCS 1O TUCHUATIINHE

®T/1.04 YucoBble CHCTEMBI

Hanpasnenue noaroroku: 44.03.05 Ilegarornyeckoe od0pazoBaHue

HamnpasnenHocts nporpammel (mpoduins): Matematuka, UndopmaTuka

KBamudukanus (crenens) BeimyckHUKa: bakanaBp

®dopma o0yueHus: Ounas

OpexoBo-3yeBo

2023 r.
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I/IH)II/IKaTOPLI JOCTHKEHHUSI KOMIIETEHIIMM:

I1IK-1. Cnocoben [IK - 1.1. 3HaeT cTpyKTypy, COCTaB U AUJAKTUUECKHE €IUHUIIbI
OCBaWBaTh U UCIIOJIb30BATh | MPEAMETHOH 001acTH (IIPEno1aBaeMoro MpeIMeTa).
TEOPETUYECKUE 3HAHUS U

MIPaKTUYECKUE YMEHUS U IIK - 1.2. YMeeT oCcymecTBIsITh 0TOOp Y4eOHOTO COAEpIKaHuUs
HaBBIKH B MTPEIMETHON JUISL €TO peaTn3alliy B Pa3InYHBIX opMax 0OydeHUsI B COOTBETCTBHUH C
00JTacTH MpH peleHUH tpedoBanusimu GI'OC OO.

npodeccHoHaIbHBIX 33/1a4.
pog A I1K - 1.3. JlemoHCTpUpyeT yMeHHE pa3padaThiBaTh pa3indHbie (GOPMBI

y4EOHBIX 3aHATHH, IPUMEHATh METObI, IPUEMBI U TEXHOJIOTUU
00yueHus1, B TOM YHCJie U HHPOPMAIIMOHHBIE.

1.3. TunoBbie KOHTPOJIbHBIE 32/1AHNS, HEOOXOAMMBbIE JIJI51 OLIEHKH 3HAHMIA, yMEeHMIi, HABBIKOB 1
(nyIn) onbITA AESITEILHOCTH, XaPAKTEPU3YIOLINX 3Tanbl (OPMHPOBAHHS KOMIIETEHIHI B
npoiecce 0CBOEHNsI 00pa30BaTeIbHOI MPOrpaMMBbI

Hpomeofcymouuaﬂ ammecmauus

PacuéTHble 3a1aun

1. HOKaSaTI), 4TO MPOU3BCIACHUC Tpex MOCICA0BATCIIbHBIX HATYPAJIbHBIX YUCCIT ACIUTCA HA 6.

" 2
2. Jlokasats, uto cymma [ mepBbIx Heu€THBIX uncen pasHa N,

3. IlycTh

n n| _ 2n
B" | — uncio 6ynessix Bexropos, umeromux N koopauuar. Jokasats, uto |B ' [=2".

4. TTyctb

n . n 2"
o ‘ —yuciio OyneBbix GpyHknuii ot N mepemenHbIX. Jlokasarhb, 4TO ‘CD ‘ =2°.

5. JlokasaTb, 4TO Ha MHOKECTBE HATypaJIbHBIX YUCENl YpAaBHEHHUE
\/X +3-4x-1=1- \/X +8 —6+/X—1 umeer wecrs pemenuii n HaiiTH HX.

Bomnpocsl k 3auery

Axcuomarnveckui Mmetos1. AKcuoma, Teopema. [Ipumepsi.

Meto OT POTHBOIOJIOKHOTO.

Amnanuz onHoit popmsr MOIL.

O KOMMYTaTHBHOCTH U aCCOI[MATUBHOCTH.

AxcroMaTH4ecKoe onpeeNiecHue MHOKECTBA HATypaTbHBIX YUCEIL.

CaoiicTBa HaTypanbabiX uncen 1°, 2°.
CBoiicTBa HaTypanbHbIX uncen 3°, 4°,

CBoiicTBa HaTypanbHbIX uncen 5°, 6°.

© 0o N o~ E

CBoiicTBa HaTypaJlbHBIX YHCEIl 7°, 8°
10. CBoiicTBa HaTypaIbHBIX YUCEI 9%, 10"
11. CBoiicTBa HaTypaIbHBIX YUCEI 11°,12°,
12. CBoiicTBa HaTypaIbHBIX YUCEI 13°, 14°.

13. CBoiicTBa HaTypaIbHBIX YUCEI 15°, 16°.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.
40.

41.

42.
43.
44,
45,
46.
47.
48.

49,
50.
51.
52.

CBoiicTBa HATypaJIbHBIX YHCEIl 17°, 18°

CBoiicTBa HATypaJIbHBIX YHCEIl 19°, 20°.

CBoiicTBa HATypaJIbHBIX YHCEIl 21°, 22°

CBoiicTBa HATypaJIbHBIX YHCEIl 23° 24°,

CBoiicTBa HATypaJIbHBIX YHCEII 25° 26°.

CBoiicTBa HATypaJIbHBIX YHCEII 27°, 28°

Meto MaTeEMaTHYECKON MHIYKIUHA U €r0 AJITOPUTM.

CreneHu ¢ HATYpAILHBIMU HOKA3aTeNsIMHU U uX cBoiicta 1° —4°,
Crernenn ¢ HATYpaJbHBIMU MTOKA3aTEISIMU U UX CBOWCTBA 50 6°
Crernenn ¢ HATYpaJbHBIMU MTOKA3aTEISIMU U UX CBOWCTBA 7° 8°
Crernenu ¢ HATYpaJbHBIMU MTOKA3aTEISIMU U UX CBOWCTBA 9° 10°
Crernenu ¢ HATYpaJbHBIMU MTOKA3aTEISIMU U UX CBOWCTBA 11°,12°
CTeneny ¢ HaTypaTbHBIMH TTOKa3aTeNsIMH U UX cBoiicta 13°, 14°,
AXCHOMaTHYECKOE ONpeiesieHUe MHOKECTBA IEIIBIX YUCEIT.
CBoiicTBa HATYpATBHBIX YHCEIT 29° 30°.

CBoiicTBa HATYpATBHBIX YHCEIT 31°, 32°

CBoiicTBa HATYpAIBHBIX YHCEIT 33°, 34°,

CBoiicTBa HATYypAIBHBIX YHCEIT 35°, 36°.

CBoifcTBa HaTypanbHBIX uncen 37°, 387

CBoiicTa HaTypansHbIX uncen 39°, 40°.

CBoiicTa HaTypansHBIX uncen 41°, 42°, 43°,

Moyns nenoro yncna u ero cpoiicrea 1°, 2°, 3°,

Moyns nenoro yncna u ero ceoiicrea 4%, 5°, 6°.

Mopysb 11e710T0 YHciia M €r0 CBOHCTBA 7°,8° 9°

AxcromaTtudeckoe OIpEACIICHNEC MHOXKECTBA pallMOHAJIBHBIX YU CCIL.

CBoICTBO CINHCTBECHHOCTH O6paTHOFO qucia.

HOCTpOGHI/Ie CUCTEMbI pallMOHAJIBbHBIX YHUCCII: CYMMa, pa3HOCTh, IIPOMU3BCACHUC N YaCTHOC
JABYX pallMOHAJIBHBIX YUCEIIL.

CYH_IGCTBOBaHI/IC HC pallMOHAJIbHBIX YHCCII. I/IppaHI/IOHaHBHOCTL qucina 2.

AxcromaTudeckoe OIIPCACICHUC MHOKCCTBA ,Z[eﬁCTBHTeHLHLIX YHUCCII.
HerepHBHOCTB MHOXCCTBa HeﬁCTBHTeHBHBIX YUCCII.

Crenenu NEUCTBUTEIBHBIX UHCEI.

KOpeHL U3 JEUCTBUTEIHLHOIO YMCIIa U €ro CBOMCTBA.

MHOKECTBO KOMILJIEKCHBIX YHCEII.

MO,Z[yJ'IL " apryMCeHT KOMIIJICKCHOTO 4YUCJIA.

Aﬂre6pa1/1quI<a;I, TPUTOHOMETPHUYCCKAA U SKCITIOHCHIINAJIbHAA (I)OpMLI KOMIIJICKCHOTI'O
qucia.

CsoiicTBa YMHOKCHUA U ACTICHUSA KOMIIJICKCHBIX YUCEII.

H3BneueHue KOPH: U3 KOMIIJICKCHOT'O 4YUCJIaA. (DOpMy.]'ILI MyaBpa.
MHOXeCTBO KBAaTCPHUOHOB.

He KOMMYTAaTUBHOCTb YMHOKCHUS HA MHOXKCCTBC KBATCPHUOHOB. HpHMep
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Bonpocsl k onpocy

1. Maiite onpeaeneHUe TEOPEMBI.

2. [laiiTe omnpeneneHne akCHOMBI.

3. Pacckaxkute 0 Hanboiee N3BECTHBIX aKCHOMATHYECKHX TEOPHUAX CUCTEMbI HATYPaJIbHBIX YHCEN.
4. TlepeunciauTe aKCHOMbI MHOKECTBA HaTypaJIbHbIX YUCEIL.

5. JlaiiTe XapakTepUCTUKY MHOKECTBY HATYPAJIbHBIX YHCEIL.

6. UTo Takoe eIMHUYHBIN JIEMEHT MHOKECTBA HATYPAbHBIX YHCEN?

7. CKOJIBKO CYIECTBYET €TUHIUYHBIX SJIEMEHTOB Y MHO’KECTBA HATYPAJIbHBIX YHCEIN?
8. UeM oTJIM4aETCsl MHOKECTBO IIEJIBIX YUCE OT MHOKECTBA HATYpPabHBIX YUCET?
9. Yto Takoe MOIYIb LEIOTO Yuciia?

10. Kak onpenensiroTcst HaTypaibHbBIE CTETICHU IIeIBIX YHCem?

11. CkonbKo HyJ€H CylecTBYeT Y MHOKECTBA LENbIX YHCEN?

12. CxombKO crioco0oB cymiecTByeT A1t 00ocHoBanust MMUN?

13. MOHO JI YTBEpXK/IaTh: MHOKECTBO HATYpaJbHBIX YKCE €CTh COOCTBEHHOE TTOAMHOKECTBO
MHOJKECTBA IEJIBIX YUCEIT U T0YeMy?

14. Yrto Takoe qUCKPETHOE MHOYKECTBO?

15. Yro Takoe HempepbIBHOE MHOYKECTBO?

16. Uz muOoxectB N, Z, Q 1 R xakue TUCKpeTHBI, a KaKue HeTPEPHIBHBI ?

17. Kak cTpouTCs MHOXKECTBO KOMIUIEKCHBIX YHCEI?

18. Pacckaxkure 00 HCTOPHH BO3HUKHOBEHUST KOMIUIEKCHBIX YHCEIT.

19. I'te mpUMEHSIOTCST KOMITJICKCHBIE Yrciia?

20. PacckaxuTte 00 HCTOPHH BOZHUKHOBEHHUSI KBATCPHHOHOB.

21. I'ne npuMEHSIOTCSl KBATEPHUOHBI?

TemaTnka 10KJ1a10B

. MareMaTHueCKHE TEOPEMBI, HX CTPYKTYPHI.

. MateMaTu4decKkue akCHOMEL. AKCHOMAaTHYECKUI METOI.

. I3 ucropum akcmoMaTHYeCKUX TEOpUH (MPUMEHUTEIFHO K YHCIOBBIM MHOYKECTBAM).
. O mpakTHYECKUX NPEANOCHIIKAaX BOSHUKHOBEHUS HATYPaIbHBIX YHCEI.

. O mpakTHYECKUX MPEANOCHIIKAX BOSHUKHOBEHHUS LIEJBIX YHCEIL.

. O mpakTHYECKUX NPEANOChIIKAX BOZHUKHOBEHUSI pAIlHOHALHBIX YHCEI.

. O mpakTHYECKUX NPEANOChIIKAX BOSHUKHOBEHUSI ICHCTBUTEIIBHBIX YUCEIT.

. O mpakTHYECKUX MPEANOChIIKAaX BOSHUKHOBEHHUSI KOMIUIEKCHBIX YUCEI.

. O mpakTHYECKUX MPEANOChIIKAaX BOSHUKHOBEHUSI KBATEPHHOHOB.

10. O6 anrebpe KBaTEpPHUOHOB M alireOpe BEKTOPOB.

O 0O ~NO U1l WN -

Cxema cOOTBETCTBHS THIIOBBIX KOHTPOJIbHBIX 32/IaHUI H OLlCHUBAaeMbIX 3HAHUH,
YMEHHUI, HABBIKOB M (MJIH) ONBITA AeATeJIbHOCTH, XapaAKTePU3yOIIMX ITANbI
¢dopmupoBaHus KOMIIETEHUNI

dopmupyemasi KOMIIETECHIUS ITokazarenu TunoBble KOHTPOJIBHBIE
c(hOpMUPOBAHHOCTH 3aJaHus
KOMITETEHITUHN
I1IK-1. Cnocoben ocamuBate u | IIK - 1.1. Bompocel k 3auety
HCIIOJIb30BATh  TEOPETUYECKHUE Bomnpocsl k onpocy
3HaHUs U npaktuyeckue ymenus | I1K - 1.2. Bomnpocsl k 3auery
W HaBbIKK B  IIPEAMETHOU Jloxmang
obiactu pu peneHnu
HpO(bCCCI/IOHaHLHLIX 3aa4. TIK - 1.3. BOHpOCBI K 3a4CTy
Pacuernas 3agaua —
JI0Ka3aTeJIbCTBO CBOMCTB.
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