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1. IOACHUTEJIBHAS 3AITMCKA

[IpenmeToM HM3y4eHHsS B paMKax HACTOSIIETO Kypca SIBJISIOTCS YMUCIOBbIE MHOXKECTBA, UX
CBOWCTBA U IIPUMEHEHUS, & UMEHHO:
® MHOKECTBO HaTypaJbHbIX YHCEII,
® METOJl MATEMATUYECKON MHIYKIIUY;
e MHOKECTBA IICJILIX YHCEIT;
® MHOKECTBO pallMOHAJIbHbBIX YUCE;
® MHOECTBO JCHCTBUTEILHBIX YHCEI;
® MHO’>XECTBO KOMILICKCHBIX YHCEIT;
® MHOXECTBO KBaTEPHHUOHOB;

Pabouast mporpamMma AUCIUILIMHBI COCTaBlIeHa Ha ocHOBe yueOHoro 1iaHa 44.03.01 «Ilexa-
roruyeckoe odpazoBanue» 1o npodusssm Maremaruka 2022 roga Havaaa MOATOTOBKH.

2. HEPEYEHbD INTAHUPYEMBIX PE3YJBbTATOB OBYYEHUA 110 JUCLHUIIJIMHE,
COOTHECEHHBIX C INIAHUPYEMBIMH PE3YJbTATAMHU
OCBOEHMSA OBPA30BATEJIBHOU ITPOI'PAMMDbI

2.1. Heau u3yyeHus: JUCHUNTHHBI

— U3Yy4YCHUC OCHOBHBIX YHNCJIOBBIX MHOXKCECTB;

— U3Y4YCHHUEC aKCMOMATHYCCKOIo METOAa IIOCTPOCHUS YUCIIOBBIX CUCTEM,

— JaThb IIOJIHOC M3JIOKCHHUC METOda MaTeMaTH4eCKOM HHAYKIHH ITOCJIC ITOCTPOCHU S MHOKECTBA
HaTypaJIbHBIX YHUCECII,

— NPUMCECHCHUSA YUCITIOBBIX CUCTCM.

2.2. 3ajaum M3yyeHHusl JMCHUIIIMHBI
— (popMHpOBaHUE y CTYIEHTOB IPEACTABICHUSI 00 OCHOBHBIX YMCIIOBBIX MHOKECTBAX;
— Hay4UTh CTYJCHTOB MOJIb30BATHCS METOJIOM MaTEMaTHUYECKOM MHAYKIIUH MIPH J0Ka3aTeIbCTBAX
MaTeMaTHYECKUX TEOPEM C HaTYPaIbHBIM MTapaMeTPOM;

— HAYYUTb CTYACHTOB MCTOAAaM NOKA3aTCJILCTBA CBOMCTB YHCEN.

2.3. 3HaHus u ymeHus odyuarouierocsi, popmupyemsoie B pe3yibTaTe 0CBOCHHUS IMCHHUIIIHHBI

Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIINX KOMIIETEHITHM:

Koasl ¢popmu-
PYEMBIX KOMIIe-
TEeHINH

B pe3yJsbrare uzy4eHusi JMCHUILIMHBI CTYAEHT J0/LKEH 00/1a1aTh CJIeTyOIMMMHA
KOMIETeHIUSIMU:

IIpodeccuoHaIbHbIe KOMIIETEHIIHH:
[1K-1 Cnoco0eH ocBauBaTh U HCIOIb30BaTh TEOPETUUECKHE 3HAHUS U [1K-1
NpaKTUYeCKHe YMEHHs U HAaBBIKM B MPEIMETHOIN 00JacTy MpHU peIieHuu mpo-
(dheccHoHANBHBIX 3a]1a4




NHauKaTOphI J0CTHKEHUS] KOMITETeH M

Kon u HanmeHoBaHuE HanmeHoBaHME HHIUKATOPA JIOCTUKCHUST KOMIICTCHITUH
KOMITETCHIIUU
IIK-1. CriocobeHn ocBau- IIK - 1.1. 3HaeT CTpyKTypYy, COCTaB ¥ JUIAKTHICCKUEC AUHU-
BaTh U UCIOJIB30BATh T€O- | IbI IPEAMETHOUN 00JIaCTH (IIPETOJaBaeMOr0 MPEIMETA).
peTUYeCcKHe 3HAHUS U
MPAKTUYECKHE YMEHUS U 1K - 1.2. YMeeT ocymecTBIATh 0TOOp YUeOHOTO COAepIKaHMs
HaBBIKH B IPEJMETHOM 00- | JUIsI €r0 peain3alliy B pa3indHbIX (hopMax oOydeHHsI B COOT-
JIACTH NIPH pelleHuH po- | BercTBuu ¢ TpedoBanusamu @I'OC OO.
(beccroHambHBIX 33124
1K - 1.3. JleMoHCTpHpYET yMEHUE pa3padaTbiBaTh pa3inyHbIC
(bopMbl YIeOHBIX 3aHATUH, IPUMEHSATH METOJIbI, IPUEMBI H
TEXHOJIOTUU 00YYEHUs], B TOM YHCJIEe U HHPOPMAIIMOHHBIE.

3. MECTO JUCIIAIIJIMHbI
B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Hucuumnuna OT/[.B.03 «YucnoBble cUCTEMBI» OTHOCUTCS K 4acTH, GOpMHpPYyeMON ydacT-
HUKaMHU 00pa30BaTENIbHBIX OTHOIICHHI.

[Iporpamma kypca npejronaraeT Haau4Kue y CTyJIeHTOB 3HaHUH MO JUCUUILIIMHAM:
«Anre0Opa 1 Havajia aHaJIM3a» (U3 MIKOJIBHOIO Kypca MaTeMaTHKN), «BBOIHBIN Kypc MaTEMaTUKN,
«JIunetinas anredpay, «I'eomeTpus», «MaremaTudeckas Jorukay, «MareMaTHIeCKU aHaTu3y.

JuCcuuImuHel, 1715 U3y4eHus KOTOPBIX HEOOXOAMMBI 3HAHUS JIAHHOTO Kypca: BCE MaTeMaTH-
YeCKHe TUCIUIUIMHEL.

4.1. CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

Ha3zBanue monyneit u Tem Bunsl yueOHbIxX 3aHs- | CaMOCTOSAT.
TUH pabota
KonrakTtHas paboTa ITpomexy-
Jlexuum | [Ip. | JIa0 TOYHas
aTTecTaus
14 22 - 36 3auer

Cemectp 7
Mopnyas 1

MHokecTBa HATYPAJIbHBIX, LEJIbIX,
PALMOHAJBHBIX YHCEJ

Tema 1. AkcOMaTHYeCKO€ MOCTPOCHHE 2 4 -
MHO’KECTBA HaTYPAJIbHBIX YHCEI.
[ToHsiTE aKCUOMBI U TEOPEMBI, X CTa-
pble U HOBBbIE onpeeneHus. O630p cy-
HIECTBYIOLINX CUCTEM aKCHOM YHCIIO-
BBIX MHOXKECTB. AOCOIIOTHAs
AKcHOMaTH4ecKasi TEOpUsI YUCIOBBIX
MHOKECTB.

Tema 2. MeToa MaTeMaTHUYECKONH 2 2 -




unaykuun (MMIN).

AKcHOMaTHKa MHOKECTBA HaTypasib-
HbIX uncesn 1 MMMU. JIBa noka3areib-
ctBa MMU. Anroputm MMMU u ero
IPUMEHEHHUS.

Tema 3. AKCHOMaTHYECKOE ITOCTPOECHHUE
MHOKECTBA IICJIBIX YHCECII.

MHO0XECTBO HaTYpaJIbHBIX YHCEI KaK
COOCTBEHHOEC ITOJIMHOKECTBO MHOXKE-
cTBa 1elbIX urcell. CBOMCTBA HEIbIX
YyuCceNl U UX JoKa3zarenbcTBa. Jluckper-
HOCTh MHOKECTB HATYPaJIbHBIX U IIe-
JIBIX YHCE]L.

Tema 4. AKCHOMaTHYECKOE ITOCTPOCHHUE
MHO’KECTBA palllOHAJIbHBIX YHCEI.
MHO03K€eCTBO HEeNbIX YUCeN KaK co0-
CTBEHHOE ITOJIMHO’KECTBO MHOXECTBA
parroHanbHbIX yucen. CBOHCTBa palu-
OHaJIbHBIX uKcen. HenuckpeTHocTh
MHO>KECTBA pallMOHAIbHBIX YHCET.
Onpenenenye u NpUMeEpBI.

Moayas 2
MHokecTBAa 1eHCTBUTEIbHBIX,
KOMILJIEKCHBIX YHCeJl
H KBATEPHUOHOB

Tema 5. AKCHOMATHYECKOE MTOCTPOCHHUE
MHO€ECTBA JACUCTBUTEIBHBIX YUCEIL.
MHoxecTBO palrOHAJIbHBIX YHUCCJI KaK
COOCTBEHHOE MOIMHOKECTBO MHOXKe-
CTBa I[efICTBHTGHBHLIX yucell. AKkcnomMa
HernpepblBHOCTU. CBOMCTBA J1€HCTBU-
TCIIBbHBIX YUCCII. Hel'lpepI)IBHOCTI) MHO-
JKECTBA JIEMCTBUTEIbHBIX YHCET.

Tema 6. AkCHOMATHYECKOE TTOCTPOCHHUE
MHO>K€CTBa KOMIIIEKCHBIX YHCEII.
MHo0kecTBO NeHCTBUTENBHBIX YHCET
KaK COOCTBEHHOE IOAMHOKECTBO MHO-
JKeCcTBa KOMINUIEKCHBIX uncen. MHoOxe-
CTBO KOMIUJIEKCHBIX YHCEII KaK JIeKapTo-
BO MPOU3BEJICHHUE Map MHOKECTB JICHi-
CTBUTEINBHBIX YHCEII, 00Ja1aolIIee 3a-
JTAHHBIM ycroBusiM. CBOMCTBA KOM-
MJICKCHBIX YHCETI.

Tema 7. AKCHOMaTHYECKOE MOCTPOCHUE
MHOXECTBA KBATCPHUOHOB.

MHO€eCTBO KOMIUIEKCHBIX YUCEN KaK
COOCTBEHHOE MOIMHOKECTBO MHOXKe-
CTBa KBaTEPHUOHOB. MHOXECTBO KBa-
TEPHHOHOB KaK JEKapTOBO MPOU3BEIE-
HUE ‘—IeTI)IpéX MHOXXECTB )IefICTBI/ITeJIB-
HBIX YHCEII, YAOBIECTBOPSAIOIIEE 3aaH-
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HBIM ycioBusiM. CBOICTBa KBaTEpPHUO-
HOB.

4.2. Conep:kaHue QMCHUIIMHBI CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jaesiam)
Jleknum
Monyas 1
MHO)KCCTBa HaTypaJIbHI)IX, neJabIX, paHI/IOHaJIbeIX quceJj
Jlexnus 1
TeMa 1. AKCI/IOMaTI/ILIeCKOG HOCTpO@HI/Ie MHO>KECTBA HaTypaJ'IBHBIX qHUCCII. HOH?ITI/IG AKCHUOMBI U
TCOpCMBI, Hux CTapBIe " HOBBIC OHpeIICJICHI/IH. O630p CyI_IICCTBy}OHII/IX CHUCTCM aKCHUOM YHCIIOBBIX
MHO>XCCTB. A6COJIIOTHa$I AKCHUOMATHU4YCCKas TeOpI/IH YUCIOBbBIX MHO>XKCCTB.

Jlexnusa 2

Tema 2. Meton matemaruueckoit unaykiuu (MMHU). AkcroMaTiKa MHOKECTBA HATYPaJIbHBIX
yncen 1 MMMU. JIBa nokazarensctBa MMU. Anroputv MMM u ero npumeHeHus.

Jleknusa 3

Tema 3. AkcOMaTH4YECKOE OCTPOCHNE MHOKECTBA 1IEJIbIX Yhcel. MHOKECTBO HATYPaJIbHBIX YH-
ceJl Kak COOCTBEHHOE ITOJJMHOKECTBO MHOKECTBA LeNIbIX unces. CBOMCTBA 1IEIbIX YUCET U UX JIOKa-
3aTeNIbCTBA. JJUCKPETHOCTD MHOXKECTB HATYpPaIbHBIX U L[EJIBIX YUCEL.

Jlexknusa 4

Tema 4. AkcuoMaTHYECKOE MOCTPOCHUE MHOXKECTBA PAIMOHATBHBIX YHCeNl. MHOXECTBO 1EJTbIX
qrcell Kak COOCTBEHHOE MOMHOXKECTBO MHOKECTBA PAllMOHANBHBIX yrcel. CBONCTBa paluoHalb-
HbIX yncen. He MucKkpeTHOCTh MHOXKECTBA PAIlMOHANIBHBIX unces. OnpeneneHne u mpuMepsbl.

Jlexkuus 5

Tema 4. AkcOMaTHYECKOE MOCTPOCHUE MHOXKECTBA PAIMOHATBHBIX YHCeNl. MHOXECTBO 1EJTbIX
qrcell Kak COOCTBEHHOE MOJMHOKECTBO MHOXKECTBA PallMOHANBHBIX yncenl. CBONCTBa
palnMoHaNBHBIX YKcell. He quCKpeTHOCTh MHOXKECTBA palluOHATIBHBIX yucen. OnpeeneHne u
MIPUMEPBI — IPOJIOJIKEHHUE.

Jlexuusa 6
Tema 4. AkcMOMaTHYECKOE MOCTPOCHUE MHOKECTBA PAllMOHAIBHBIX YKcell. MHOXECTBO LIEJIbIX
YHUCeN KaKk COOCTBEHHOE MOIMHOKECTBO MHOXKECTBA pallMOHATBHBIX yrcesl. CBOWMCTBa

paloHaIbHbIX uncen. He TMCKpeTHOCTh MHOYKECTBA PALlMOHAIBHBIX uKcell. OnpeneneHue u
MIPUMEPHI — MPOJAOKEHHUE.

Monyas 2
5



MHo:xecTBa HeﬁCTBHTeﬂbHBIX, KOMIUICKCHBIX YU CEJI U KBATEPHUOHOB

Jlexuus 7

Tema 5. AkcnomMaTudeckoe IOCTPOCHUEC MHOXKECTBA HeﬁCTBHTeHBHBIX grcell. MHOXXeCTBO panguo-
HaJIbHBIX YHCEJI KaK COOCTBEHHOE MOAMHOKECTBO MHOKECTBA ACHCTBUTCILHBIX YHCEI. Axcuoma
HCIIPCPBIBHOCTH. CsoiicTBa ﬂeﬁCTBHTeHBHBIX YHUCCII. HerepHBHOCTB MHOKECTBa ,HeﬁCTBHTeHLHBIX
YHUCCII.

Jleknusa 8
Tema 6. AkcuoMaTH4eCKO€ MOCTPOCHHE MHOXKECTBA KOMIUIEKCHBIX YKcesl. MHOXKECTBO JI€HCTBU-
TEJIBHBIX YHUCET KaK COOCTBEHHOE IMOAMHOXKECTBO MHOKECTBA KOMIUIEKCHBIX Yucel. MHOMXKECTBO
KOMIUICKCHBIX YHCEN KaK JICKApTOBO MPOU3BEACHUE TTap MHOXKECTB JCHCTBUTEIBHBIX YHCEN, 00Ja-
JArolee 3a/IaHHbIM yCIIOBUSIM. CBOMCTBAa KOMIUIEKCHBIX YUCEIL.

Jlexknusa 9
Tema 7. AkcuomaTuueckoe MOCTPOCHUE MHOKECTBA KBATEPHUOHOB. MHOKECTBO KOMIIEKCHBIX
qrcell Kak COOCTBEHHOE IMOMHOXKECTBO MHOKECTBA KBATCPHUOHOB. MHOXECTBO KBATCPHUOHOB

KaK JCKapTOBO IMPOU3BCIACHUC IIeTI&IpéX MHOXCCTB HeﬁCTBHTeHBHBIX qucell, YAOBJICTBOPAIOLICC 3a-
AaHHBIM YCJIOBUAM. CsoiicTBa KBaTCPHUOHOB.

INPAKTHYECKMUE 3AHATUA
Monayas 1

MHo:xecTBa HaTypaJIbHBIX, HEJAbIX, PAHUOHAJIBbHBIX YUCEJ]

IIpakTuyeckue 3auaTusa 1

Tema 1. AkcuomMaTrueckoe MOCTPOCHUE MHOKECTBA HATypalbHbIX uncen. Heonpenensembie
MOHATUA U aKCMOMbI. CBOWCTBA HATYpaJIbHBIX YHUCEIL.

Y4eOHble 1ENn:
1. V3ydeHue MOHATHI aKCHOMAa M TEOpPEMa, HX CTPOTHE onpeaeneHus. [Ipumepsl.
2. H3yueHme CTPYKTYpHI TEOPEM U HX Kiaccupuranuu. [Ipumepsr.
3. H3yueHue CBOWCTB HaTypasibHbIX YHCEL
OCHOBHBIE TEPMHHBI U TIOHATHSA
1. Axcuoma.
2. Teopewma.

IIpakTHueckue 3auarTusa 2

Tema 2. OrpaHquHHOCTB MHOXCECTBA HATYPAJIbHBIX YHUCCJII CHU3Y U €TI0 HCOTPaHUYCHHOCTD
CBCpPXY. I[OKEBE[TGJ'IBCTB& IIaJ'ILHefII.HPIX CBOICTB HaTypaJIbHbIX YUCCII.

Y4eOHble 1enn:
1. Jloxa3aTenapCcTBO M MHTEPIIPETALNS OTPAaHIMYCHHOCTH MHOKECTBA HATYpPAIBHBIX YHCEI CHU3Y U €ro HeOrpaHu-
YCHHOCTH CBEPXY.
OCHOBHBIG TepMI/IHBI U IIOHATHUA
1. OrpanuueHHBIE U HEOTPAaHMYCHHBIE JUCKPETHBIE MHOXKECTBA.



IIpakTHyeckue 3auaTus 3

Tema 3. Meton matemaruueckoit uHaykuu (MMUN), ero 060cHOBaHME ABYMSI CIIOCOOAMHU.
Teopembl 0 cBOMCTBaX HAaTypalbHBIX YUCEI, JOKAa3bIBAEMbIE JAHHBIM METO/IOM.

VueOHble LENH:

1. Tloka3ath cTyneHTaM HOBO€ 00OCHOBaHHE METOJIa MaTeMaTUIeCKOi nHayKiun. Jlokazats Teopemsl MMU.
OCHOBHBIE TEPMUHBI U IOHATHUS

1. Meron MaTeMaTUYeCKON HHAYKIIUU.

IIpakTHyeckue 3auarus 4

Tema 4. MeTto MmaTemMaTuuecKoil MHAYKIUHU — IIpogonkeHue. Ilpumenenne MMM B pemiennn
3aJa4, 3aBUCAIIUX OT HATYPaJIbHOIO IapameTpa.

VueOHbIE LeTH:

1. Hayuuts cTyaeHToB npuMeHaTs MMU Teopem ¢ 0JHUM HaTypalbHBIM MapaMEeTPOM.
OCHOBHBIE TEPMHHBI U TOHATHA

2. ANropuTM METOJla MaTeMaTU4eCKOW MHAYKIHH.

IIpakTH4Yeckue 3aHATHHA 5

Tema 5. AkcuoMaTn4ecKoe MOCTPOCHUE MHOKECTBA LIEIIbIX YUCEL.

VueOHble Lenu:

1. JlaTb cTyJaeHTaM CUCTEMY aKCHOM LEJbIX YHCE.

2. HayuuTh CTYAEHTOB JOKa3aTEIbCTBY CBOMCTB IIENBIX YHCEL.
OCHOBHLIe TepMI/IHI)I U IIOHATUSA

1. Cucrema akCHOM LIEIBIX YUCEN.

2. JIMCKpETHOCTh MHOKECTBA IIENIBIX YHCET.

IIpakTHyeckne 3aHATHA 6

Tema 6. AkcOMaTHUYECKOE MMOCTPOCHUC MHOKECTBA PATMOHAJIBHBIX YHUCCII.

VYueOHble Lenu:

1. JlaTp cTyJaeHTaM CHCTEMY aKCHOM pPallMOHAJIBHBIX YHCEIL.

2. Tloka3arh CTYAEHTaM HEAMCKPETHOCTh MHOXECTBA PAL[MOHAIBHBIX YHCEII.
OCHOBHBIE TEPMHHBI U TIOHATHSA

1. Cucrema akcHOM palMOHAIBHBIX YHCEIL.

2. HeaunckpeTHble MHOECTBA.

IIpakTH4yeckue 3auaTuga 7

Tema 7. [IpencraBiieHue parOHAIBHBIX YUCEI IPOOSIMH.

VuebHble Lenu:

1. JlaTe cTyaeHTaM OmpeiecHHEe PAIMOHAIBHOTO YKC/Ia B BUAE APOOH.

2. O0ocHOBaTh BO3MOYHOCTH 3aITMCH PAIIMOHAIBHOTO YUCIIA B BHIC IPOOHOTO YKCIa.
OCHOBHBIE TEPMHUHBI U TIOHATHS

1. PanuonanmbHBIC YHCA KaK JPOOH.



Mopyasb 2

MHo:xecTBa HeﬁCTBHTeﬂLHBIX, KOMIIVICKCHBIX YUCEJ U KBATCPHUOHOB

IlpakTHyeckue 3ausaTnsg 8

Tema 8. Akcuomaruueckoe NOCTPOCHUE MHOKECTBA JEHCTBUTEIbLHBIX YUCE.

VueOHble LEeNH:
1. [ath cTyAEHTaM CUCTEMY aKCHOM JICHCTBUTEIBHBIX YHCEIL.
2. Hay4uTh CTYACHTOB K MpuéMaM J10Ka3aTeabCTBA CBOUCTB ACUCTBUTEIBHBIX YHCEIL.
3. Hay4uTh CTYACHTOB MOHUMATH HICI0 AKCHOMBI HETTPEPHIBHOCTH.
OCHOBHbBIC TCPMHHBI U TIOHATHS
1. CsoiicTBa AEHCTBUTENBHBIX YHCEI, BEITEKAIOMUX U3 AKCHOM.
2. JIMCKPEeTHOCTh, HSAUCKPETHOCTh U HEMIPEPBIBHOCTH.

IIpakTHyeckue 3aHaTus 9

Tema 9. OnpeneneHrie MHOXKECTBA KOMILJIEKCHBIX YHCEN.

VueOHble Lenu:
1. Jlate cTymeHTaM ompeseiecHre KOMIUIEKCHOTO YHCIa B BUJIE Tap ICHCTBUTENBHBIX YHCET.
2. Tlokaszath CTymeHTaM OMpeeieHre MHOXKECTBA KOMIUIEKCHBIX YHCEN B BHIE JCKAPTOBO MPOM3BEICHHUS IBYX
MHOK€ECTB JAeHCTBUTEIBHBIX YHCEN, YIOBIECTBOPSIOMINX ONPEIETEHHBIM YCITOBUSM.
OCHOBHBIE TEPMUHBI U TTOHSTHSI
1. KoMmuiekcHsle 4ncia.

IIpakTnyeckue 3ausaTus 10

Tema 10. OnpeneneHue MHOKECTBA KBATEPHUOHOB.
Y4eOHble 1ENn:
1. I[aTL CTy,I[eHTaM OHpe,I[eJ'ICHI/IC KBaTepHI/IOHa B BUJC ‘IeTBépKI/I ﬂeﬁCTBHTGHBHLIX YUCCII.
2. HOKaBaTB CTyI[eHTaM OHpG,I[CJ'IeHI/Ie MHOXKECTBaA KBaTGpHI/IOHOB B BHEC ,Z[eKapTOBO HpOI/I3B€,IleHI/I$I quHpéx
MHOXECTB ,I[eﬁCTBPITeJ'ILHLIX qHuCel1, y,Z[OBHeTBOpHIOH.[I/IX OHpe,I[eJ'IéHHBIM YCJ'IOBI/IFIM.
3. Hay‘II/ITB CTyI[eHTOB K HpI/IéMaM J0Ka3aTeJIbCTB CBOP‘ICTB KBaTCpHI/IOHOB.
4. O3HaKOMHTH CTYIEHTOB C HCTOPHEH BOSHUKHOBEHHS KBATEPHUOHOB.
OCHOBHI)Ie TepMI/IHLI U IIOHATUA
1. KsaTepHHOHSI.

IIpakTnueckue 3ausarug 11

Tema 11. [lepexox OT MHOXKECTB YUCEN K MHOXECTBAM NEPEMEHHBIX. MHOXECTBA HATYPAJIbHBIX,
LIEJIBIX, PALIMOHAJIBHBIX, NEUCTBUTEIBHBIX, KOMIUIEKCHBIX IIEPEMEHHBIX U IIEPEMEHHBIX KBATEPHUO-
HOB B MAaT€MAaTHYECKUX BBICKA3bIBAHUAX U IIPEIUKATAX.

VYueOHble Lenu:

1. OG30p AMCKPETHBIX, HEAUCKPETHBIX M HEMPEPHIBHBIX MHOXKECTB.

2. Hay4uTh CTYAEHTOB COCTABIISITh MATEMATHYECKHE TIPEUIOKEHUS, COCTOSIIMX U3 KOHCTAHT U MIEPEMEHHbIX.
OCHOBHBIE TEPMHHBI U TIOHATHSA

1. IuckpeTHble, HEAUCKPETHBIE M HETIPEPHIBHBIE MHOKECTBA.

Texymmii KOHTPOJIb 3HAHMI CTYACHTOB IO pPe3yJbTaTaM BbINOJTHEHUS] HHAMBHUAYAJIbHOI0
3aganus Nel mo remam npakTtudeckux 3ansarui 1 — 11



5. MEPEYEHD YYEBHO-METOIMYECKOI'O OBECTIEYEHMS 1151
CAMOCTOSITEJILHOM PABOTHI OBYYATOIUXCS
O JUCLMILIMHE

1. Jlapun, C. B. Hucnosie cucteMbl: yue0. mocodue it akagemudeckoro 6akanaBpuara / C. B.
Jlapun. — 2-e uzn., ucnp. u gon. — M.: U3natensctBo FOpaiit, 2018. — 177 ¢. — (Cepus:
bakanaBp. Axkagemuueckuii Kypc). — ISBN 978-5-534-05548-1
Pexum goctyna : www.biblio-online.ru/book/F85562B1-3876-4FD3-B73A-0F90CDF438D3.

2. Cuxopckas, I'.A. Anrebpa u Teopus uncen: yueonoe nocoodue / I'.A. Cukopckas. - OpeHOypr:
oIy, 2017. - 304 c.: un. - bubmuorp.: c. 259-260. - ISBN 978-5-7410-1943-6 ; To xe

[DnexTponHbIit pecypc]. URL: http://biblioclub.ru/index.php?page=book&id=485715

Brimonnenue 1r000r0 BHJIa CaMOCTOSTENBHONW pabOTHI MPEANONIaracT MPOXOXKIACHUE CTY-
JCHTaMH CJICTYIOIUX ATAIOB:

-OMPEeICIICHHE [T CAMOCTOSTEIIbHON PadOTHI;

-KOHKPETH3allUs TI03HABATEILHOU (MPOOJIEMHON WITH TIPAKTHYECKOM) 3a1a4H;

-CaMOOIICHKAa TOTOBHOCTH K CAMOCTOSITEIILHOM pa0doTe M0 PEIICHUIO MMOCTABJICHHOHN WIH BbI-
OpaHHOU 3a/1a4u;

-BBIOOp aJIEKBATHOTO CTIOoc0o0a JCHCTBHIA, BEAYIIETO K PEIICHHUIO 3a7add (BBIOOp MyTeH U
CPE/ICTB ISl €€ PELICHHUS);

-IJTAHUPOBaHUE (CAMOCTOSITETILHO I C TTOMOIIBIO MPEIOAaBaTelisl) CaMOCTOsTEIILHOM pa-
OOTBI 110 PEIICHUIO 33/1a4H;

-peai3aIys MporpaMMbl BHITIOTHCHHS CAMOCTOSTEIIBHON PaOOTEHI.

CamocTosTenpHas padoTa CTYJACHTOB BKIIFOUAET B CEOs:

-[IOJIFOTOBKY K ayJTUTOPHBIM 3aHATHUSAM (JICKIHUSIM, IPAKTUICCKAM U J1a0OpaTOPHBIM paboTaM
Y JIp.) ¥ BBITIOJIHEHUE COOTBETCTBYIOIIUX 3aaHUM;

-CaMOCTOATENbHYIO0 pabOTy HAl OTAETBHBIMUA TEMaMHU YU4e€OHBIX AUCIMILINH B COOTBETCTBUU
C yueOHO-TeMaTHUYEeCKUMU TIJIaHAMHU;

-HamucaHue peepaTos, JOKIAI0B, ICCE;

-IIOATOTOBKY KO BCEM BHUJaM IPAKTUKU U BBIITOJHCHUC IMTPCAYCMOTPCHHBIX UMHU 3aZIaHI/II\/’I;

-BBITIOJIHEHNE TUCHhbMEHHBIX KOHTPOJIBHBIX M KYPCOBBIX paboT;

-IIOATOTOBKY KO BCEM BHUJAaM KOHTPOJBbHBIX I/ICHI)ITaHl/If/'I, B TOM YHUCJIC K KOMIINICKCHBIM 3K-
3aMeHaM U 3a4eTaM;

-IIOATOTOBKY K HUTOTOBOU FOCYI[apCTBeHHOﬁ aTTecTallii, B TOM YHCJIC BBIIIOJITHCHUEC BbI-
MyCKHOW KBaJIU(PUKAITMOHHON pabOTHI;

-paboTy B CTY/IEHYECKUX Hay4HBIX OOILIECTBaX, KPYXKKax, CEMUHapax u Jp.;

-ydacTHe B pabore GpaKyIbTaTUBOB, CIIELICEMUHAPOB U T.IL.;

-y4acTre B Hay4YHOW U HayYHO-METOINYECKOi paboTe Kadeapsl;

-y4acThe B HAYYHBIX U HAYYHO-TIPAKTHYECKHX KOH(PEPEHIHUAX, CEMUHApax, KOHIpeccax U
T.IL.;

-JIpyTue BUJBI IeITETbHOCTH, OPTaHU3yeMOW M OCYLIECTBISIEMON BY30M, (haKyIbTETOM WIN

Kadeaponu.

BrimosnHenue 3agaHuil caMOCTOSATENBHOM pabOThl MO M3YYEHHIO Y4eOHOM AMCIUIIMHBI
«TeopeTndyeckre OCHOBBI (PM3MUYECKOTO 3HAHUS MO3BOJISIET CBSI3aTh IMOJyYSHHBIC 3HAHUS C JaJlb-
Heifmell npodeccuoHabHON AeSITeIbHOCTIO 00YJaIOLTHXCS.

3aiaHud I OPraHN3aluu CAMOCTOSITEIbHOM PadoThI

1. Jlokazatp, 4TO MPOM3BEICHNUE IBYX IMOCIIEAOBATEIBHBIX HATYPAIbHBIX YUCEN €CTh YETHOE YHCIIO.


file:///C:/Users/Siemens/Downloads/Физико-математический%20факультетЭлектронная%20картотека%20книгообеспеченности.xls

2

3. Haiitu 3HayeHWe HATYypajabHOrO IapaMerpa d, IIpU KOTOPOM CYIIECTBYET, 10 MEHbIIEH Mepe,

2. lokasarb, uto VN € N|:Sn =1+2+..+n=

n-(n+1)}

OJTHO HATYypaJIbHOE PEIICHUC (X*, y*, U*, V*) CHCTEMbI HEJIMHCHHBIX YpaBHCHUI
X* +y° =(105—a)(a—95),
50(u2 +V° ) =a(15u +5v —a).

n
o m
4. Jloka3aTh, 9TO CyMMa CTEIEeHE! Sm (n) = E P~ mpencraBuma kak nonunom ot N € N
p=1

crenean M+1 6es CBOOOJIHOTO WICHA!
2 1
vn,meN 3! Pm+1(n)[Pm+1(n) =an+an +..+a, ,n"" =
=1"4+2" +...+nm}.

Vkasauue. Orpanmuntcs caydaem M= 2,

5. HOKa?»aTB, YTO IMPOU3BCIACHHUC TpéX MMOCJICAOBATCIIbHBIX HATYPAJIBbHBIX YUCCII ACITIUTCA HA 6.

.. 2
6. [Tokasark, uro cymma [1 mepBeIX HEUE€THBIX yncen pasua M°.

=2".

n n
7. ITycth B ‘ —uucio OyleBbIX BEKTOPOB, uMeromux [l koopauuar. J[okasars, uTo ‘B

8. Ilyctp

n . n 2"
() ‘ —ypcio OyneBbix Gynkuuii or N mepemennsix. Jlokazars, 4To ‘CD ‘ =2°.

9. Jloka3aTh, YTO HA MHOXXECTBE HATYPAIBHBIX YHCENl ypPaBHEHUE

\/X +3—4JXx-1 =l—\/X +8—6vX—1 umeer mecrs pEILIeHHIA U HAWTH HX.

10. ITycth | Kn| —4HCII0 MPOCTHIX KOPHEH MOMMHOMA He Bble cTernenn N > 1. Jokasarts,

4TO |Kn| <n.
11. Jlokasars, uto VN € N[(?n — 4”)3:|, .. mpr kaxaoM N € N umeem mecro nenenue
0e3 ocraTka (7n — 4”) :3.

12. lokasatb, uto VN € N[an +3n+1< nﬂ.

13. Jlokazats, uto VN € NI:].-I— 224+ 28 4. 42" =2 —l]
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14. Jloxkazars, uto VN € N[(gn —1) 8:|
15. lokasatb, uto VN € N(n > 3)[n2 <b5. n'}
16. Jlokasats, uto VN € N :((Zn —]_)2 —1)4:|

17. Hokasare, uto VN € N _(10n —1)9:|

18. caro VNeN| A" = , A= .
JlokazaTp, 4TO n o1 rie 11

Pexomenoayuu x evinonHenuro: UCIONBb30BaTh PEKOMEH/IOBAaHHbIE YUeOHUKHU, yuyeOHbIE TTOCOOUS U
JIOTIOJTHATEIIHHBIC MaTePUATBI TI0 JAHHON TeMeE.
dopma 0TYETHOCTHU: COOOIICHUE O BHIOJHCHHBIX HHIUBUIYAIbHBIX 33 JaHHSIX.

6. ®OH/I OLIEHOYHbIX CPEJICTB AJIsA ITPOBEJEHHUA MPOMEKYTOUYHOMN
ATTECTAIUU OBYYAIOIIUXCHA MO AUCIHUTIJIIMHE
®oH/1 OLIEHOYHBIX CPEICTB

JJIS1 IPOBe/IeHNs] TEKYIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM aTTecTallun
NpuBeJleH B MPUJIOKEHU U

7. MEPEYEHB OCHOBHOM Y JONTOJHUTEJBHON YYEFHON JTUTEPATYPBI,
HEOBXOJIMMOMU J1JIA OCBOEHUA JUCHUITJINHBI

7.1. IlepeyeHb OCHOBHOIi JIUTEPATYPHI:

1. Jlapun, C. B. HUucnoBsle cuctemsl: yuel. mocodue s akajemMuueckoro 6akanaspuara / C. B.
Jlapun. — 2-e u3n., ucnp. u gon. — M.: U3natensctBo FOpaiit, 2018. — 177 ¢. — (Cepus:
bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-534-05548-1
Pexuvm goctyna : www.biblio-online.ru/book/F85562B1-3876-4FD3-B73A-0F90CDF438D3.

2. Crenanenko, E.B. Marematuka. OcHOBHOI1 Kypc: yuebHoe nocodue / E.B. Crenanenko, 1.T.
Crenanenko. - Tam00B: M3nateasctBo @PI'BOY BIIO «TT'TVY», 2015. - 252 c. : un., TabII., CXEM.
— bubauorp. B kH. - ISBN 978-5-8265-1412-2 ; To e [DnexTpoHHBIH pecypc].

URL.: http://biblioclub.ru/index.php?page=book&id=444660
3. Kazues, B. Benenue B maremaTuky: npaktukyMm / B. Kazues. - M.: Haumonanbubiit OTKpBITHIN

VYuusepcurer « MHTYUWT», 2016. - 80 c.
URL: //biblioclub.ru/index.php?page=book&id=429024

7.2. IlepeyeHb J0NOJHUTEIBHOM JIUTEPATYPhI:

1. Becenosckast, A.3. MaTemaruka: JIoruka, MHOXKeCTBa, 0ToOpakeHus. MI30paHHbIE acrieKThl B
JJIEMEHTAapPHOM U3TI0KeHUH : yueOHoe mocobue / A.3. Becenosckas, H.b. lllenensBas ; CaHkT-
[TeTepOyprckuii rocy1apcTBEHHBIN YHUBEPCUTET. - 2-€ U311, Tiepepad. U JIOT. —
Cankr-IlerepOypr: U3narensctBo Cankt-IletepOyprekoro I'ocynapcTBeHHOrO YHUBEPCUTETA,
2014. - 153 c. - (Beicmast maTemaruka). - bubdmuorp. B ka. - ISBN 978-5-288-05599-7 ; To xe
[Onextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=458126
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2. Manunrep, B. A. Metonuka oOydenust matemaTuke. OOydeHHE yJaIuxcs 10Ka3aTelIbCTBY
TeopeM: yued. mocoOue i akajgeMudeckoro 6akanaspuata / B. A. Jlanuarep. — 2-e u3n., ucmp.
u jgon. — Mocksa: U3narensctBo FOpaiit, 2019. — 338 ¢. — (Cepust: OOpa3zoBaTenbHbII
nporecc). — ISBN 978-5-534-05736-2. — Texcr : anexktponusiit / DBC FOpaiit [caitT]. —
URL.: https://biblio-online.ru/book/metodika-obucheniya-matematike-obuchenie-uchaschihsya-
dokazatelstvu-teorem-441244

8. IEPEYEHb COBPEMEHHDBIX ITPO®ECCHOHAJIBHbBIX BA3 TAHHBIX, UHD®OP-
MAIIMOHHBIX CITPABOYHbIX CUCTEM

Bce oOyuarommuecst obecriedeHbl JAOCTYIOM K COBPEMEHHBIM NPOQeCcCHOHATIBHBIM 0a3zam
JaHHBIX ¥ UHPOPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, KOTOpBIE MOAJIeKAaT OOHOBICHHUIO TPU HEOO-
XOJUMOCTH, YTO OTPAKAETCS B JINCTAX aKTyaIU3allMi paboduX IpOrpamMm.

CoBpeMeHnHble podeccuoHATbHBIE 0a3bl JAHHBIX:

MuHHCTEPCTBO HAYKH U BbICIIEero oopazoBanus PD: https://minobrnauki.gov.ru/
MunuctepctBo npocseienus PO: http://edu.gov.ru/

denepanbHas ciry:x0a 1o Haa30py B cepe oOpazoBaHus U HayKu: 0brnadzor.gov.ru
Odunmansueil caiiT MuHHCcTEpcTBa 00pazoBaHmsi MOCKOBCKO# obiacTu: M0.mosreg.ru
[TopTan denepalibHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAPTOB BHICIIETO 00pa3oBa-
Hus: http://fgosvo.ru

®denepanbHblil mopran "Poccuiickoe odpazoBanue: Www.edu.ru

Wudopmanmonnas cucrema "EnnHoe okHO 1ocTyma K 00pa3oBaTeibHbIM pecypcam': window.edu.ru
denepanbHbIii eHTp HHOOPMAIMOHHO-00pa30BaTeNbHBIX pecypcoB: feior.edu.ru

OtkpoITHIH Ki1acce:_openclass.ru

Yuurenbckuit moprai: uchportal.ru

Enunas xoyutekuus HHGOPMaIMOHHO-00pa30BaTelbHbIX pecypcoB: school-collection.edu.ru
Jlextopuii MunoOpHayku/Munnpocsemenus Poccun: https://vk.com/videos-
305587597section=album_3

DJIeKTPOHHbIe OM0IHOTEYHbIe CUCTEMBbI:

1. «YHuBepcuterckas oubnmmoteka online» http://biblioclub.ru/

2. DieKTpoHHO-0MOIHoTeuHast cucteMa «Jlanby https://e.lanbook.com/

3. DnektponHas oubauoreka auccepranuii http://diss.rsl.ru/

4. DnexTpoHHas HH(POPMAIIMOHHO-00pa3oBaTenbHas cpeaa yHuBepeureta http://dis.ggtu.ru/
5. Aunaktuueckue Matepuansl, pasMmenienasie Moodle
http://ggtu.ru/index.php?option=com_content&view=article&id=1367&ltemid=130

6. Uurepuer-pecypcsr: http://www.edu.ru/

7. ba3a Hay4HBIX cTaTeil u3narenscTBa «I pamorax http:// www.gramota.net

ITouckoBBIE CHCTEMBI:
http://www.google.ru , www.yandex.ru/

Ilepeyenb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. CnpaBouno-nipaBoBas cucrema «[’APAHT» - http://www.garant.ru
2. CnipaBouHo-tipaBoBas cucteMa «KoHCybTaHT tutocy - http://base.consultant.ru
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9. ONMUCAHUE MATEPHAJILHO-TEXHUYECKOI BA3BI, HEOBXOINMOW IS
OCYIIECTBJEHMS OBPA3OBATEJLHOTIO ITPOIIECCA
O JUCLMILIMHE

Z[J'IH OCYIICCTBIICHHUA O6p330BaTeJ'II)HOFO mponecca 1Mo AMCHUILNIMHE UMCECTCA B HAJIWUYHUU CICOAYIO-
1as MaTepuajlbHO-TCXHUYCCKasa 0aza.

AyIHTOpHH IIporpammHoe obecnieuenne

- y4ebHag aymuropus i nposeneHus | OnepannoHHAs CHCTEMA
yueOHBIX 3aHATUi 0o auciuniuHe, | [lakeT OQUCHBIX IPUIOKEHNH
OCHAIIEHHAs! KOMIIBIOTEPOM C BBIXOJIOM B bpaysep Firefox, fnnexc
UHTEPHET, MYJIbTUMEANA TPOEKTOPOM;

- TOMEUICHHE JUIi CaMOCTOSTEIILHON pa-
00ThI OOYYAIOIINUXCS, OCHAIICHHOE KOM-
MBIOTEPHON TEXHHUKOH C BO3MOYKHOCTBIO
MOJKIIIOYeHUS K cetr MHTepHeT u obec-
MEYCHUEM JOCTYIa B DJCKTPOHHYIO HH-
(bopMaIoOHHO-00Pa30BaTEIbHYI0 CPEay
ITTY;

- CHeuuaau3upOBaHHAs ayAUTOPHS IS
[IpOBEJICHUST J1abOpaTOpHBIX paboT Mo
JUCLHUIIIINHE,

OCHaIlleHHast HAOOPOM PEaKTHBOB U Jia-
OopaTopHOro 000pYAOBaHUS;

10. OBYUYEHHUE UHBAJINJ10B U JINI] C OTPAHUYEHHBIMHU
BO3MOKHOCTAMM 3/10POBbSA

[Tpu HeoOxonumocTH pabodas MporpaMMa JAUCHUIUIMHBI MOXET OBITh aJlalTMPOBaHA IS
oOecrniedyeHns 00pa30BaTENIbHOIO MPoLiecca MHBAINUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3710poBbsl. [t aTOrO TpebGyeTcs 3asBlIeHHE CTy/AEHTa (€ro 3aKOHHOTO MPEICTaBUTEINS) U 3aKII0Ue-
HUE TICUX0JIOro-MeinKo-nienaroruueckoi komuccuu (IIMIIK).

e
ABTOp (COCTaBUTEID): ’)7/(?51 ~7*7>| TankanoB A.T./

[TporpamMmma ojo0peHa Ha 3acemaHuu Kadeapbl MaTemMatnkud U skoHoMukm 20.05.2022 .
poToKoIT Ne8.

3aB. kadenpoit Kamenckux H.A.
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IMpuiaoxenue

MuHucTepcTBO 00pazoBaHusi MoCKOBCKOI 00J1acTH
I'ocynapcTrBenHoe 00pa3oBaTe/ibHOE YUpesKIeHNe BbICIIEro 00pa3oBaHus
MockoBckoi 001acTH
«l"ocyrapcTBeHHBII TYMAHUTAPHO-TEXHOJIOTHYECKHH YHUBEPCUTET

®OH/I OHEHOYHbLIX CPEJACTB IJA ITPOBEJAEHUSA TEKYILHEI'O
KOHTPO.JISI IPOMEXKYTOUYHOU ATTECTALIUU,
OBYYAIOIUXCA ITO INCHUTIJIMHE

DT/1.B.03 UYmucioBble CHCTEMbI

Hampasnenue noarorosku: 44.03.01 «Ilegaroruyeckoe oopa3zoBanue»

HanpasnenHocts nporpammsl (npo¢uis): MaTemaTnka

KBanudukauus (crenens) BeInyckHUKa: bakagaBp

®dopwma obyueHus: OuHasi

OpexoBo-3yeBo

2022 r.
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NHauKaTOphI J0CTHKEHUS] KOMITETeH M

IIK-1. CrocobeHn ocBau- IIK - 1.1. 3HaeT CTpyKTypYy, COCTaB ¥ IUIAKTHICCKUEC SIUHU-

BaTh U UCIOJIB30BATh T€O- | IbI IPEAMETHOM 00JIaCTH (IIPEMOJaBaeMOr0 MPEIMETA).

peTUYeCKHe 3HAHUS U

IIPaKTUYECKHE YMEHUS U 1K - 1.2. YMeeT ocymecTBIATh 0TOOp YUeOHOTO COepIKaHus

HaBBIKH B IPEMETHOM 00- | JIUIs €r0 pean3alny B pa3indHbIX popMax oOyueHHs B COOT-

JIACTH IIPH pelleHuH po- | BercTBuu ¢ TpedoBanusamu @I'OC OO.

(beccroHanbHEIX 325124, [IK - 1.3. JleMOHCTpUpYET YMEHHUE pa3padaThiBaTh pa3IMIHbIC
(bOpMBI YIEOHBIX 3aHATUH, IPUMEHSITH METOBI, TPUEMBI U
TEXHOJIOTUU OO0YYEHUs], B TOM YHCJIe U HHPOPMAIMOHHBIE.

1.3. TunoBbie KOHTPOJIbLHbIE 33JaHNs, He00XO0AMMbIe /IJIsl OLIeHKH 3HAHMIi, yMeHH i, HABBIKOB H
(11M) ONBITA AeATETbHOCTH, XapPAKTEPHU3YIOIIHX 3TaNbl (JOPMUPOBAHUSI KOMIIETEHLHI1 B
npoiecce 0CBOeHHs 00pa30BaTeJbHOI MPOrpaMMbl

Hpomeofcymouuaﬂ ammecmauun

PacuéTtHble 3agaun

1. I[OKa?,aTB, 4TO IPOU3BCACHUC TpéX MOCJICAOBATCIIbHBIX HATYPAJIbHBIX YHUCCII ACITIUTCA HA 6.

.. 2
2. Tokazatk, urto cymma [l mepBeix Heu€THBIX yncen pasua M°.

3. [Tycth

B“\ ="

n
B ‘ —4YucCjIo 6y.]'IeBLIX BCKTOPOB, MMCIOIIHNX n KOOpAWHarT. HOKaSaTb, qTo

4. ITycth =27,

n . n
() ‘ —uncio OyneBsix Gpyukiwii ot [ nepemennsix. Jlokas3ats, 4To ‘(D

5. JlokaszaTh, YTO Ha MHOYKECTBE HATYpaJbHBIX YHCEN YPABHEHUE

\/X +3-4Vx-1 =1—\/X +8—6+/X—1 umeer mecrs pemennii u Haiitn Hx.

Bomnpocs! k 3auery

AKcuomMaTH4ecKuid MeTo. AKkcuoma, Teopema. [Ipumepsr.

MeTo OT IPOTHUBOMOIOKHOTO.

Ananus onHoit popmsr MOII.

O KOMMYTaTUBHOCTH U aCCOLIUATUBHOCTH.

AKCHOMaTHY€ECKOE OTpeiesIEHUe MHOXKECTBA HATYPAJIbHBIX YHCE.

CBoiicTa HarypanbHbeX uncen 1°, 2°,
CBoiicTBa HaTypalIbHBIX yncen 3°, 4°,

CBoiicTBa HaTypanbHEIX uncen 5°, 6°.

© o N oo

CBoiicTBa HaTypalIbHBIX yncen 7°, 8°.
10. CgoiicTBa HaTypaIbHBIX YUCEI Q% 10°.
11. CaoiicTBa HaTypanbHbIX gncen 11°,12°,
12. CoiictBa HaTypanbHbIX yncen 13°, 14°,

13. CBoiicTBa HaTypanbHbIX yncen 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.

CaoiicTBa HaTypansHbIX uncen 17°,18°.

Coiictpa Hatypansnbx gncen 19°, 20°.

Caoiictpa HaTypanbhbx yncen 21°, 22°.

CgoiicTBa HaTypanbHBIX yncen 23°, 24°,

CaoiicTBa HaTypanbHbIX yncen 25°, 26°.

CgoiicTBa HaTypanbHBIX yncen 27°, 28

Meton MaTeMaTUYECKOM MHIYKIIMU U €r0 AJITOPUTM.

CTemneHy ¢ HATYpaIbHBIMU OKA3aTelsMH U X cBoiictea 1° —4°,
CremneHu ¢ HAaTYpaJIbHBIMU HOKA3aTeNAMHU M UX cBoiicTBa 5°, 6°.
CTeneHy ¢ HAaTYpaTbHBIMU MOKA3aTeNAMHU M UX cBoiicTBa 7°, 8°.
Cremnenu ¢ HaTypaJIbHBIMU HOKa3aTensmu u ux csoiictea 9°, 10°.
CTeneHy ¢ HATypaIbHBIMHU MOKa3aTesMH M UX cBoiicTea 11°, 12°.
CTeneHy ¢ HAaTYpaTbHBIMU MOKa3aTeNlsMu U ux cBoiicta 13°, 14°,
AKCHOMAaTHYECKOE OIPEIeICHNE MHOYKECTBA LIENIBIX YHCEL.
CBoiiCTBa HATYpaIbHBIX YHACEI 29° 30°

CoiicTa HaTypanpHbix uncen 31°, 32°.

CaoiicTBa HaTypanbHbIX uncen 33°, 34°.

CBoiicTBa HaTypanbHbIX uncen 35°, 36°.

CBoiicTBa HaTypaibHbEIX uncen 37°, 38°,

Caoiictpa Hatypansubx yncen 39°, 40°.

CoiicTpa HatypansHbIx uncen 41°, 42°, 43",

Moyns nenoro yucna u ero ceoiicrea 1°, 2°, 3.

Moynb 11e10T0 YKciia U ero CBOICTBa 4° 50 6°

Moysb 1IEOro Yuciia ¥ ero CBOWCTBA 7° 8°, 9°

AxcuoMaTnueckoe OMnpeaACIICHNEC MHOKCCTBA PAllTMOHAJIBHBIX YUCCII.

CBOMCTBO CANHCTBCHHOCTH O6paTHOFO qucia.

HOCTpOGHI/Ie CHUCTCMbI pallMOHAJIBHBIX YUCECJI: CyMMa, Pa3HOCTb, IPOU3BECACHNEC U YaCTHOC
ABYX pallUOHAJIbHBIX YUCCII.

CYH_ICCTBOBB.HI/IG HC pallMOHAJIbHBIX YUCECII. I/IppaHI/IOHaJ'IBHOCTL qucia 2

AKCHOMaTHYECKOE OIPEICIICHIEe MHOXKECTBA JIEHCTBUTEILHBIX YHCET.
HenpepbIBHOCTh MHOXKECTBA JEHCTBUTEIBHBIX YNCE.

CreneHu AEUCTBUTEIHHBIX YHUCEIT.

Kopenb u3 1elicTBUTENBHOTIO YUCIa U €T0 CBOMCTBA.

MHOK€eCTBO KOMIUIEKCHBIX YHCEIL.

Mopaynb u apryMeHT KOMILJIEKCHOTO YucJa.

Anrebpanyeckas, TPUTOHOMETPUYECKasl U AKCTIOHEHIIUATbHAS (POPMBI KOMIUIEKCHOTO
YyHucIna.

CBoiiCTBa YMHOXKEHUS U JIETCHUS KOMITJIEKCHBIX YHCETI.

N3Bneuenne KopHa U3 KOMIUIEKCHOTO yncia. @opmynsl Myaspa.
MHOK€eCTBO KBaTEPHUOHOB.

He koMMyTaTUBHOCTh YMHOXKEHUSI HA MHOKECTBE KBaTEpHUOHOB. [Ipumep.

Bonpocsl k onpocy
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1. TaiiTe onpesieieHHE TEOPEMBI.

2. JlaiiTe omnpeeieHue aKCHOMBI.

3. Pacckaxute 0 Hanbosiee U3BECTHBIX AKCHOMATHUECKUX TEOPHUSIX CUCTEMbl HATYpaJIbHbBIX YHCETI.
4. Ilepeuncnute akCHOMBI MHOXKECTBA HATYPAIbHBIX YHCEIL.

5. JlaiiTe XapakTepUCTUKY MHOXKECTBY HATypalbHbBIX YHCEIL.

6. UTo Takoe eIMHUYHBIN HJIIEMEHT MHOXKECTBA HATYPATbHBIX YHCEN?

7. CKONBKO CYIIECTBYET €IMHUYHBIX 3JIEMEHTOB Y MHOXKECTBA HATYPAJIbHBIX YUCEN?
8. UeM oTnu4aeTcss MHOKECTBO IIEJIBIX YHCET OT MHOXKECTBA HATYPATbHBIX YHCEN?
9. Yto Takoe MOAYJIb IIEIOr0 yncia?

10. Kak onpenensiroTcs HaTypajibHbIE CTENICHU LENbIX YUCEN?

11. Cxonbko HyJel CyIecTByeT y MHOKECTBA IEJIbIX Yhcen?

12. Cxoubko crioco0oB cymecTByeT st ooocHoBaHuss MMU?

13. Mo>XHO 111 yTBEpPKAAaTh: MHOKECTBO HATYPAJIbHBIX YHCEJ €CTh COOCTBEHHOE IMOAMHOXKECTBO
MHO’KECTBA IEJIBIX YHCEI U TI0YeMy?

14. Yo Takoe TUCKPETHOE MHOKECTBO?

15. Yro Takoe HEnpepbIBHOE MHOKECTBO?

16. 13 muoxectB N, Z, Q u R xakue TUCKPETHBI, a KaKue HEMPEPhIBHbI?

17. Kak cTpouTCss MHOKECTBO KOMIUIEKCHBIX YHCEN?

18. Pacckaxxute 00 UCTOPHH BOSHUKHOBEHHSI KOMIUJIEKCHBIX YHCEI.

19. I'ne npuMEHSIOTCSI KOMIUIEKCHBIE Yrcia?

20. Pacckaxkute 00 UCTOPUU BOSHUKHOBEHHS KBATEPHUOHOB.

21. I'te mpuMeHSIOTCS KBaTEPHUOHBI?

TemaTHuka 10KJI210B

. Marematnueckue TeOpeMbL, UX CTPYKTYPBL.

. MaremaTndeckue akCHOMBI. AKCHOMAaTUYCCKHII METO/I.

. I3 nucropuu akcuomMaTuyeckux Teopuid (MpUMEHUTENBHO K YHCIOBBIM MHOXKECTBAM).
. O mpakTUYeCcKuX MPEeANOChUTKaX BOZHUKHOBEHUS HATYypaIbHBIX YUCE.

. O mpakTHYeCcKUX MPEeANOChUIKaX BOZHUKHOBEHUS LEBIX YHCEIL.

. O mpakTUueCcKuX MPeANOChUIKaX BOZHUKHOBEHUS PAIIMOHAILHBIX YHCETT.

. O mpakTHYeCKUX MPEANOChUIKaX BOZHUKHOBEHUS JEHCTBUTEIbHBIX YUCEN.

. O mpakTUUeCKUX MPEANOChIIKaX BOZHUKHOBEHUSI KOMILIEKCHBIX YHCEIL.

. O mpakTUYeCcKUX MPEeANOChUIKaX BO3HUKHOBEHHS! KBATEPHUOHOB.

10. O6 anredpe KBaTEpPHHOHOB U alNTeOpe BEKTOPOB.

O 0O NO OIS W

Cxema cOOTBETCTBHMS TUNOBbIX KOHTPOJIbHBIX 32/IaHUI U OLlCHUBAeMbIX 3HAHWH,
YMEHH, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIMX 3TANbI
¢GopMupoBaHus KOMIIETEHLIMH

dopmupyemast KOMIETEHIUS IToka3zarenu TunoBsle KOHTPOJIbHBIE 33/1a-
c(hOopMUPOBAHHOCTH HUS
KOMIIETEHIINH
IIK-1. Cnocoben ocBauBate u | I1IK-1.1. Bompocksl k 3auery
UCIIONIb30BAaTh  TEOPETHYECKHE Bormpocsl k ornpocy
3HaHMS U npaktudeckue ymenus | 1K - 1.2. Bomnpocs! k 3auety
U HaBBIKM B NpEIMETHOM oO0ia- Joknan
CTH TIpH pelIeHUH MpodeccHo-
HaJILHBIX 3aja4. IIK - 1.3. Bomnpocsl k 3auery
Pacuernas 3amaua —
JI0OKa3aTeJIbCTBO CBOWCTB.
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