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1. HEJIX OCBOEHUSA JUCHATIINHBI

1.1|cocrosaT B popmupoBanun y obydarouuxcs komnereniui (ITIKP-1, OIIK-8, YK-1) B npouecce nzyuenus kypca "Maremaruka"
JUIS TIOCTICYIOLIEr0 MPUMEHEHHs B Y4eOHOH M TPAKTHYECKOW JESTEJIbHOCTH B COOTBETCTBHHM C OOLIMMH IENIIMH OCHOBHOM
npodeccuonanpbHOl oOpa3oBarenbHOU mporpammer (OITOID); obGecriederne 0O0y4YarOMUXCS HEOOXOIUMOW W JOCTATOYHOMN
MaTeMaTHYECKOH MOATOTOBKOMW ISl YCIIEITHOTO W KOMIIETEHTHOTO OCYIIECTBICHHS MATEMAaTHUECKOTO Pa3BUTHS ICTCH MJIa IIIEro
HIKOJIBHOTO BO3pPacTa Ha OCHOBE CIIELMAIbHBIX HAYYHBIX 3HAHUI pa3/ienoB «JIEMEHTHI JIOTHMKH BBICKA3bIBAHUN», «IJIEMEHTHI
TEOPHH MHOXECTB», «IJIEMEHTHI JIOTHKH TPEIUKATOBY», «BHHApPHBIC COOTBETCTBUS M OTHOUICHHUS», «AKCHOMATHYECKOE
MOCTPOCHUE TEOPUH HATYPAJbHBIX YHCEI», «DJIEMEHTHl TEOPUU JAEIUMOCTH», «UYHCIIOBBIE MHOXECTBa», «AKCHOMAaTHKa
MOJIOKHUTENILHON CKAISPHOM BEMUMHBDY; MOJITOTOBKA OakanaBpa K GOpPMHPOBAHUIO TIEPBOHAYAIBHBIX MATEMATHYCCKUX 3HAHUH U
YMEHUH MIIQIIIMX IIKOJIBHUKOB, K ()OPMHUPOBAHMIO pa3BUBAIOILEii 00pa30BaTeIbHON Cpellbl U UCIIOIb30BaHHUIO €€ BOZMOXKHOCTEH
JUIS  JTOCTIDKCHHS JIMYHOCTHBIX, METANpPEJMETHBIX M TPEIMETHBIX OOpa30BaTENbHBIX PE3yJbTATOB OOYYAIOUIUXCS, K
OCYILIECTBIICHUIO TIOMCKa, aHAJIM3a U CUHTEe3a MH(OpMalMY, K MPUMEHEHHIO CUCTEMHOI0 MOAXO0a Ul PelleHHs MOCTaBICHHBIX
3ajay.

2. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA U CIHHUIIJIMHBI

YK-1.1: lemoHCTpUpYET 3HAHHE 0COOEHHOCTEH CHCTEMHOI0 U KPUTHYECKOT0 MBILIJIEHHS] U TOTOBHOCTH K HEMY

YK-1.2: TIlpumeHsieT Joruvyeckue (popMbl 1 MPoOLEAYPHI, CIIOCO0EH K peieKCHH 110 MOBOY COOCTBEHHON U YY:KO0il MBICUTEIbHOI
JNeATeTbHOCTH

YK-1.3: AHaJIH?.preT HCTOYHUK l/IH(l)OpMaIII/lI/l C TOYKH 3p€HHUSA BPEMEHHBIX U TPOCTPAHCTBCHHBIX yCJIOBl/Iﬁ €0 BOSBHUKHOBCHHUS

YK-1.4: Ananu3upyeT paHee CJI0KUBIINECS B HayKe OeHKH HHpOpManuu

YK-1.5: ConocraBisier pa3Hble HCTOYHUKH HH()OPMAINH C 1eJIbI0 BBISIBJEHUSI X POTHBOPEYHii H MOUCKA JOCTOBEPHBIX
CyKIeHU

YK-1.6: ApryMeHTHPOBaHHO (hopMHPYeT cOOCTBEHHOE CYy K/IeHHe H OlleHKY HH(opManuy, NPHHUMAaeT 000CHOBAHHOE pelleHne

YK-1.7: OnpenensieT npakTUYeCKUe MOCTAeICTBHS MPEAI0KEeHHOT0 pellleHus 3a1a49u

OIIK-8.1: BiaaseeT 0CHOBaMH cHeNMAIbLHBIX HAYYHBIX 3HAHUI B cepe npodeccHoHAILHOM 1eATeIbHOCTH

OIIK-8.2: OcymecTBJIsIET NEAATOTHYECKYIO JeATeTbHOCTh HA OCHOBE HCIOJIb30BAHNSA CTIEHHATbHBIX HAYYHBIX 3HAHUI H
NPAKTUHYECKUX YMeHUIl B IpodecCHOHATBHOU AeSITeIbHOCTH

IKP-1.1: CnnocoGen opraHu30BbIBaTh H BHICTPAUBATH 00pa30BaTedbHbIIi MPOIECC C Y4eTOM HHIHMBHAYATbHO- MICHX0J0THYECKHX
0COOEHHOCTEH yYyammxcsl pa3IMYHbIX BO3PACTHBIX IPyN, cnienH(UKHN Y4eOHbIX TPEIMETOB U BHEKJIACCHOW PadoThI

IKP-1.2: Cioco0eH ocyuiecTBJIsITh NPO(PecCHOHATIBHYIO IeSITEJIbHOCTh HA OCHOBE HCNOJIb30BAHUS PEIMETHBIX METOTUK H
NPUMEHEHHUsI COBPEMEHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTH I

MNKP-1.3: Cnocoden Pa3BUBATb TBOPYECKHE CIOCOOHOCTH Yyamuxcs pa3jim4HbIX BO3PaCTHBIX Py, OUeHUBATDb JIMYHOCTHLIC
AOCTHIKCHHSA, UCITOJIb30BATH COBPEMEHHbIC METOAbI U TEXHOJOI'HH THATHOCTUKH

B pe3yiabTaTe 0CBOCHH AMCHUIIIMHBI 00YYAIOLINICS T0JKEH !

3HaTh:

TEOPETHYECKUE OCHOBBI M TEXHOJIOTHHM HA4YaJIbHOTO MaTEMaTH4eCKOro 00pa3oBaHMs, OCHOBBI CHCTEMHOTO IOJIXOJa; OCHOBHBIC TOHSTHS
pa3znenoB «OJEMEHTHl JIOTUKM BBICKa3bIBaHUI», «JJIEMEHTHl TEOPHUH MHOXECTBY», «ODIEMEHTHl JIOTUKH IpeauKaToB», «buHapHbIe
COOTBETCTBUSI M OTHOILICHHUS», «AKCHOMATHYECKOE IIOCTPOCHHE TEOPUHM HATYPaJbHBIX YHCEN», «DJEMEHTBl TEOPUH JEITUMOCTH,
«YHnCIIOBBIE MHOXKECTBa», «AKCHOMATHKA IOJOXXUTEIBHONW CKAISAPHON BEIMYMHBD) U ITOPUTMBI PELICHUS THUIIOBBIX 3aJay H3y4aeMbIX
pa3znesnoB, HEOOXOAMMBIC JJsi NMPUMEHECHUS B NPAKTHYECKON NESATEIBHOCTH HAa OCHOBE MOJYYCHHBIX CIElMAJbHBIX HAYYHBIX 3HAHUIA;
0COOEHHOCTH 00pa3oBaTeNbHOW Cpeibl M €€ MCIOJIb30BAaHUS JUIl JIOCTH)KEHHUS JMYHOCTHBIX, METAlpeJMETHbIX M IPEAMETHBIX
00pa30BaTEIbHBIX PE3YJILTATOB O0YYAIOUIMXCS; METOJbl MOUCKA, KPUTHYECKOTO aHajiM3a W CHHTe3a MH(OpMAIMK, OCHOBBI CHCTEMHOIO
0JIX0/1a.

Ymern:

MIPUMEHSTh OCHOBHBIC TIOHSATHS U QJITOPUTMBI PEIICHHS TUTIOBBIX 3a/1a4 Pa3/IelIOB « DJIEMEHTHI JIOTHKH BBICKA3bIBAHUID», « DIIEMEHTHI TCOPHH
MHOXECTBY», «JJEMEHTbl JIOTUKU IpEeIUKaToBy», «bHHApHBIE COOTBETCTBUS M OTHOIIEHHSA», «AKCHOMATHYECKOE IMOCTPOECHHE TEOPUHU
HaTypaJbHBIX YHCEN», «DIEMEHThl TEOPUU ACTUMOCTHY, «HHUCI0BBIE MHOXKECTBA», «AKCHOMATHKA TOJI0KUTEIbHON CKaJIIPHOM BEIUYHMHBL,
(hopMHpOBaTH NPEIMETHBIE YMEHHS U HaBBIKM MIIQAIIMX IIKOJIBHUKOB, ()OPMHPOBATh MHTEPEC K MaTeMaTHKe, CTPEMIICHHUE HCIIOJIb30BaTh
MaTeMaTH4YeCKUe 3HaHUs B IOBCEJHEBHOM KU3HU HA OCHOBE CIELUANIbHBIX HAYyYHbIX 3HAHUH; OCYILECTBIATh IOUCK, KPUTHUECKUH aHAIN3 U
CUHTEe3 HHGOPMALIUK, IPUMEHITH CUCTEMHBIH IMOIXO0 U1 PELIeHUs TOCTABICHHBIX 33/1a4; UCIIOJIb30BAaTh TEOPETUUECKUE 3HAHUSI 1 METO/IbI
pelleHus MPaKTUYeCKUX 3aJaHui, 3J€MEHTOB TEOPUM MHOJKECTB, 3JIEMEHTOB JIOTUKM BBICKA3bIBAHUMN M JIOTMKHM MHPEAMKATOB, TECOPUU
OMHApHBIX COOTBETCTBHMM M OTHOIIEGHWH, aKCHOMAaTHYECKOW TEOpUH HATYpaJbHOTO YMCNA, KOJIWYECTBEHHOM TEOPHUH LENbIX
HEOTPULATEIbHBIX YHCEJI, IEMEHTOB TEOPUU JETUMOCTH, TEOPUU PALMOHAIBHBIX U AEHCTBUTEIBHBIX YHCEN, TEOMETPUUECKUX MOHATHH,
JIeKAIIUX B OCHOBE (OPMHUPOBAHMSA HJIEMEHTApHBIX MATEMAaTHYECKHX IPEJCTaBICHUN JOIIKOJIBFHUKOB M B OCHOBE HA4yallbHOI'O Kypca
MaTeMaTHKH; (OPMHUPOBATH PAa3BHUBAIONIYI0 O00pa30BaTENbHYIO CPEoy M HCIOIb30BaTh BO3MOXHOCTH €€ Ul JOCTIDKEHHUS JTHYHOCTHBIX,
METaIrpeaIMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB O0YYatOIIMXCSL.




Baaners:

MCTOJaMHU q)OpMI/IpOBaHI/IH OJICMEHTAPHBIX MAaTEMaTHYCCKUX TIOHATHH U Hpe,I[CTaBJ'IeHI/Iﬁ MIQAINX IMKOJBHUKOB Ha OCHOBEC CIICHIHAJIBHBIX
Hay4HBbIX 3HaHI/II71; YMCHHUEM HUCIIOJIB30BaThb OCHOBHBIC IMOHATHA W MPUMEHATH aJITOPUTMBI PCHICHUA TUIIOBBIX 3aJlad YKa3aHHBIX Pas3JiCIOB;
HaBbIKaMH OCYIICCTBJICHUA MOHCKA, KPUTUYCCKOI'0O aHajn3a WU CHUHTE3a I/IH(I)OpMaL[I/II/I, HaBbIKaMHU TNPUMEHCHHUA CHUCTCMHOIO IOAXOoda I
PEUICHNA IOCTAaBJICHHBIX 3a/1a4, HaBbIKaMHU (bOpMI/IpOBaHI/Iﬂ pasBHBa}omeﬁ 06pa3OBaTeﬂBHOﬁ Cpe€Abl U UCITOJIb30BAHUSA €€ BO3MOKHOCTEH ISt

JOCTHIXKCHUA JIMIYHOCTHBIX, METAIIPCAMETHBIX U IPEAMCETHBIX 06pa3OBaTeJ'H>HI>IX PE3yIbTaTOB o6yqafomnxc;1.

3. CTPYKTYPA U COJAEP KAHUE JTUCHUIIJINHBI

Kon HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATUS/ Cemectp / | HacoB | Kommneren- | Jlutepatypa
| 3aHATHS Kvbpce 10707
Pazgen 1. «JieMeHTHI JJOTHKH BHICKA3BIBAHMID).

1.1 Tema 1.1. «Bbicka3pIBaHUs W ONEpalUK HaJ HUMH». [[OHATHE JIOTHKH. 1 1 VK-1.1 VK- JI11.4 J11.19
OcHOBHBIE ()OPMBI MBIIUICHUS: HMOHITHUS, CYXKJICHUS, YMO3aKIIOUCHUS. 1.2 VK-1.3 JI11.20
Jlornyeckue mnpueMbl oOpa3oBanusi noHATHH. ConepkaHue W 00BEM VK-1.4 VK- JI1.21J12.1
MOHATHS. 3aKOH OOpaTHOrO OTHOILICHHS MEXIy COJCpKaHHUEM | 1.5 VK-1.6 [J12.5J12.8 JI2.9
o0beMoM TOHATHS. [lOHSATHE BBICKAa3bIBaHHA. OJIEMEHTapHbBIE H YK-1.7 OIIK | JI2.10J13.3
coCTaBHBIE  BbICKa3biBaHUS.  [loHsATHE  mpemukarta.  MHOXeECTBO -8.1 OIIK- JI3.11 JI3.13
HWCTUHHOCTH Tipenukara. Omepalyiu HajJ BbICKa3bIBaHMsIMH. OTpHUIIaHUE 8.2 TIKP-1.1
BBICKa3bIBaHMUSA. KOHBIOHKINS ABYX BBICKA3bIBaHWH. J[M3BIOHKIWS ABYX IIKP-1.2
BbICKa3bIBaHUW. VIMIUIMKAIMs ABYX BBICKA3bIBaHWH. DKBHUBAJICHTHOCTD ITKP-1.3
IBYX BbICKa3biBaHMU. COFO3BI sI3bIKa W JIOTHYECKUe omepanud. OOmmuit
B3IJISA]] Ha JIOTHYECKUe onepanuu. /Jlex/

1.2 Tema 1.2. «®Popmynsl anreOpsl  BbickasbiBaHMM.  Jlormueckas 1 1 YK-1.1 VK- | JI1.3JI1.19
paBHOCHIIBHOCTE hopMyn». [ToHsTHE POpMyITE alreOphl BEICKa3bIBAaHHH. 1.2 VK-1.3 JI1.20
Knaccudpukamms  ¢opmyn  anreOpsl  BbicKa3biBaHHid.  OCHOBHBIC YK-1.4 VK- JI1.22J12.1
TaBrojorud.  I[loHATHE  paBHOCWIBHOCTH  Gopmyn.  [Ipumepsl 1.5 VK-1.6 (J12.3 JI2.8 JI2.9
paBHOCWIBHBIX  ¢GopMyn.  PaBHocunpHble — (QOpMyNBl  JIOTHKH YK-1.7 OIIK | JI2.10J13.3
BbICKa3bBaHM. OCHOBHBIE PaBHOCHIBHOCTH JIOTHKHA BBICKa3bIBAHUH. -8.1 OIIK- JI3.7J13.13
W neMnoTeHTHOCTh KOHBIOHKLIMU W JU3BIOHKIMU. KoMMyTaTHBHOCTBH 8.2 TIKP-1.1
KOHBIOHKLIMM M IU3BIOHKIUHU. ACCOIMAaTUBHOCTh KOHBIOHKLIMH U IKP-1.2
OU3BIOHKIUM.  JIUCTpUOYTUBHOCT,  KOHBIOHKIUM  OTHOCHUTEIHHO ITKP-1.3
OU3BIOHKLIMK CIpaBa M cleBa. 3akoHbl Jjae MopraHa. 3aKoHBI
MOTJIOIIEHNsT 3aKOHbI MOCTOSIHCTBA. 3aKOH KOHTpamo3uuuu. CBs3b
MEXIy MOHSITUSIMU PAaBHOCWIBHOCTH M SKBUBAJICHTHOCTH. /JIeK/

1.3 Tema 1.2. «®Popmynsl anreOpsl  BbickasbiBaHMH. Jlormueckas 1 2 YK-1.1 VK- JI1.19
PpaBHOCHIILHOCTE (hopMyn». [ToHsTHE POpMYITE anreOphl BRICKa3bIBAHHIA. 1.2 VK-1.3 JI1.20J12.1
Knaccupukanmss  dopmyn  anreOpel  BbICKa3biBaHMH.  OCHOBHEBIE YK-1.4 VK- JI2.8 JI2.9
TaBTOJIOTHH. IloHsiTHE  pPaBHOCWIBHOCTH  (OPMYIL. IIpu3Hak 1.5 YK-1.6 JI2.10J13.3
paBHOCHWIBHOCTH  (opmyn.  IIpuMepsl  paBHOCWIBHBIX  (hopMyII. YK-1.7 OIIK JI3.13
PaBHOcuibHBIE IpeoOpazoBanus Gopmyi. PaBHOCHIBHOCTH B JIOTMKE H -8.1 OIIK-

ToxkaecrBa B anreOpe. CopepkaHHe COOTBETCTBYIOLIMX TEM B 8.2 [IKP-1.1
MIPOCIMPOBAaHUM HAa IIKOJbHOE OOydeHHe. AHamu3  IIKOJbHBIX ITKP-1.2
yueOHMKOB MaTeMaTHUKH. KBaHTOPHO-JTOTHMUYECKHE KOHCTPYKIUH. TpH ITKP-1.3

BH/Ia KBAaHTOPOB: KBAHTOP OOIIHOCTH, KBAHTOP CYIIECTBOBAHMS, KBAHTOD
CYLIECTBOBaHMS M  €AWHCTBEHHOCTH. IIpuMepsl  ymoTpeOieHus
KBaHTOPOB. UTeHHE NPEMIOKEHUH C KBAHTOpPAMH. 3aKOH OTPHLAHHS
KBaHTOpPa OOLIHOCTH. 3aKOH OTPHIAHHS KBAaHTOpAa CYIIECTBOBAHMSI.
3aKOHBI pacrpe/ieeHUsi KBAHTOPOB. 3aKOHbBI MEPECTAHOBKU KBAaHTOPOB.
Mp/




14 TeMbl, pa3einbl, BBIHECEHHBIE Ha CAMOCTOSITEIBHYIO MOJITOTOBKY 32 VYK-1.1 YK- [JI1.3J11.4 J11.8
N3ydyenne marepuanoB sekuuid. [loAroroBka noMamlHUX 3aJaHUd K 1.2 VK-1.3 JI1.9 J11.10
JIEKIUSAM U PAKTUIECKUM 3aHSATHSAM M0 COOTBETCTBYIOIIUM TEMaM. VK-1.4 VK- | JI1.13JI1.14
«DIIEMEHTHI JIOTUKH BBICKa3bIBAHUID» 1.5 VK-1.6 | JI1.15J11.16
[Tonsitue Beicka3piBanwst. OTpHUIIaHUE BHICKA3BIBAHUSI. VK-1.7 OIIK | JI1.19 JI1.20
KonbroHKkIMs ABYX BBICKa3bIBaHUM. JIU3BIOHKIIMS JBYX BBICKa3bIBaHUI. -8.1 OIIK- JI1.22J12.1
Umnnmkammst  OByX ~— BBICKa3bIBaHWHA.  ODKBHUBAJICHTHOCTH  JBYX 8.2 IIKP-1.1 [J12.3 JI2.5 J12.8
BBICKa3bIBaHUN. ITKP-1.2 2.9
Co1o3bl s3bIKa U Jiorndeckue omneparuu. OOIIKI B3I HA JIOTHYECKHE ITKP-1.3 JI2.10J13.3
orepanuu. JI3.7 J13.9
IMousTre Gopmynbl anreOpbl BbickasbiBanuid. Knaccupukarus hopmyst JI3.11 J13.13
anreOpbl BoIcka3biBaHUH. OCHOBHBIE TABTOJIOTHH.

[NonsTie paBHOCHIBHOCTH Gopmyil. [Ipu3Hak paBHOCHIBHOCTH (hopMyIl.
ITpumepsl paBHOCHIBHBIX (opMmyn. PaBHOCHIBHBIE TpeoOpa3oBaHUA
dhopmy.

PaBHOCHIIBHOCTH B JIOTHKE M TOKAECTBA B ajre0pe.

Pemienne WHAMBHIOYaNbHOrO 3aJaHMs MO TEMaM: OIeEpaluu HaJ
BBICKa3bIBAHMSIMU.

TeMbl 1 BOIIPOCHI, ONpeAesieMbIe MTPENoIaBaTeieM C YYeTOM HHTEPECOB
CTY/IeHTA.

PaGora ¢ maremarndeckoil, y4eOHOW W METOAWYECKOW IUTEPaTypoOH,
CTaThsIMH 110 PAcCMaTPUBAEMON TEMAaTHKe, C MLEeNbI0 IOATOTOBKH
npe3eHTauuy, pedepaTa, MaTepHajoB Uil IPOBEACHHS JUCKYCCHUH,
«KPYTIIOTO CTOJIAY.

Pexomenayemblie TeMbl: MaTemMaTuuecKkas JIOTHKa Kak HayKa.

Jloruka n uHTYHIIHS.

Jloruka TpaaAMIMOHHAS U MaTEMaTH4eCKasl JIOTHKA.

MaremaTrdeckasi JOTUKa B O0y9IeHHH MaTeMaTHKe.

MaremaTHueckas JIOruKa 1 coppeMeHHbie DBM.

IIpaBuna JOrMYECKUX YMO3aKIIOUESHHUH.

Crioco0 npoBepKH JIOTHYECKOTO CIIeIOBaHUSI.

Haxoxnenune ciecTBHUi U3 JaHHBIX MOCBUIOK.

HaxoxxaeHne mocbuIoK Uit JAHHOTO CIISICTBHSL.

Ipunoxkerne anreOpbl BBICKA3bIBAHWH K JIOTMKO-MaTeMaTHYECKON
MPaKTHKE.

Ipsmas u o6paTHas Teopembl. HeoOX0quMBbIe U TOCTATOYHBIE YCIOBHSL.
IIpotuBononoxkHass ¥ oOpaTHas MPOTHUBOIOJIONKHOM TeOpeMbl. 3aKOH
KOHTPAITO3ULIUH.

CpaBHEHHE JIOTUKU NPEINKATOB U JIOTHKH BBICKAa3bIBAaHUH.

CrpoeHne MaTeMaTHIECKHX TEOPEM.

Mertoasl paccykaeHUH: apucTOTENEBa CUIIJIOTUCTHKA.

ApucroTeneBa CHJUIOTHCTHKA W JIOTHKA TIPETHUKATOB.
TeopeTnko-MHOXKECTBEHHAS HAHTEPIPETALHS apUCTOTENEBON
CUJUTOTUCTHKH.

IIpoBecTn 0030p MHTEPHET-CAWTOB M pa3pabOoTaTh KAaTalOr MHTEPHET -
pecypcoB Mo Teme: «DJIEMEHTHI JIOTHKH BBICKa3bIBAHUH B HAYallbHOM
Kypce MateMaTHku». /Cp/

Pazgen 2. «9eMeHTBI TEOPUH MHOKECTB).

21 Tema 2.1. «Ilonstue MHOecTBa. OTHOIIECHHS BKIIIOUYEHUS U PABEHCTBA 2 YK-1.1 VK- JI1.8 JI1.9
MHOKecTBY. [Tonstue Muoxectsa. [Tonsitue MuoxectBa 1o I'. Kanropy. 1.2 VK-1.3 | J1.13J11.16
OTHoOIIEHNE TPUHAIIEKHOCTH dJIeMeHTa MHOXKeCTBY. CrIocOoObI 3amaHvist VK-1.4 VK- JI1.19
MHOXECTB. BUIbI MHOXECTB: KOHEUYHbIE, OECKOHEYHBIC, IYCThIC 1.5VK-1.6 JI1.20J12.1
MHOXecTBa. YuciaoBble MHOKeCTBa. OTHOIIEHNE BKIFOUEHHST MHOXKECTB. VYK-1.7 OIIK | J12.4 J12.5 J12.6
CoOCTBEHHOE MTOJIMHOKECTBO HEKOTOPOT0 MHOXKECTBA. MHOMXKECTBO BCEX -8.1 OIIK- [JI2.7 JI2.8 JI2.9
MOJMHOXKECTB ~ HEKOTOpPOro  MHOXecTBa. leopema Kanropa — 8.2TIKP-1.1 | JI2.10J13.3
BepHmireiina.  YHHBepcalbHOE  MHOXKECTBO A COBOKYIIHOCTH ITKP-1.2 JI3.10 JI3.12
MHOXeCTB. [300pakeHHe 4YHCIOBBIX MHOXECTB Ha KOOPAMHATHOM ITKP-1.3

npsaMoii. V3o0pakeHne MHOXECTB JuarpamMmamu Oiinepa-Benna.
N300pakeHne yHUBEPCAIFHOIO MHOXECTBA M €ro IOAMHOMKECTB.
CBolicTBa OTHOLIEHUS BKJIIOYEHMS MHOXECTB. OTHOILEHUE PaBEHCTBA
MHOXkecTB. CBOIMCTBa OTHOILICHHS PaBEHCTBA MHOXECTB. M300paxkeHue
YHCJIOBBIX MHOXECTB Ha KOOPAUHATHOIH npsamoil. /Jlex/




2.2

Tema 2.2. «Onepanun Hajg MHOXKecTBamm». llepecedenne MHOKECTB.
CpoiicTBa omepanuu nepeceyeHHuss MHOXKeCTB. Hemepecekaromuxcst u
MEPECEKAIOMIMMICS ~ MHOXECTB. IMpumepsl,  WUTIOCTPUPYIOLINE
nojoxeHus: Teopud. CBOICTBAa onepaluy MNEpeceyeHHuss MHOMKECTB!
WJIEMIIOTEHTHOCTh OIIepalliyl NepecedeHrss MHOXECTB; CYIIeCTBOBAHHUE
MOTJIOLIAIONIETO DJIEMEHTa Il Olepallid MEepeceyeHrss MHOXKECTB;
CYIIECTBOBAaHHE HEHTPAIBLHOTO JIEMEHTa Ul ONEpallly IepeceUeHUs
MHOXECTB; KOMMYTaTHBHOCTb OIIEpalliil TEpPECeYeHUs] MHOXKECTB;
ACCOLIMATUBHOCTh  ONEpallid  MEepPEeceueHus: MHOXKECTB H  Jp.
OO0bennHenne MHOkecTB. CBOWCTBA onepaniui 00beJMHEHUSI MHOKECTB!
UJIEMIIOTEHTHOCTh ONEpalii OOBEeIUHEHUS] MHOXKECTB; CyLIECTBOBAHHUE
MOTJIOLIAIONIETO 3JIEMEHTa ISl Onepanuyd OOBEJUMHEHHUs MHOXECTB;
CYLIIECTBOBAHME HEUTPAJIBHOTO 3JIEMEHTa Ui ONEpalul O0beIUMHEHHS
MHOXXECTB; KOMMYTAaTHBHOCTb OIeEpalud OOBEIMHEHHS MHOMKECTB,;
aCCOIMaTUBHOCTD orepanuu 00BbeTUHEHUS MHOECTB,
MUCTPUOYTUBHOCTE W 1p. Brramranne mMHokecTB. CBOHCTBa oreparnuu
BBIUMTAHUS  MHOXECTB. JlomonmHeHue  MHOXecTBa.  JlomojHeHUe
MHO)KECTBA JI0 YHHBEPCAIFHOTO MHOKecTBa. CBOMCTBa IOIOTHEHUS
MHOXecTBa.  JoKas3aTenbCTBO ~ paBEHCTBA  MHOXECTB  METOJIOM
BKIIFOUEHH.

JlekapToBO IPOM3BE/ICHHE JABYX MHOXECTB. JIeKapTOBO YMHOXEHHE
MHOKecTB. CBOMCTBa JeKapTOBa YMHOXEHHUS MHOXECTB. JlekapToBO
MPOM3BENICHHE JIBYX YHUCIIOBBIX MHOXECTB Ha KOOPJIMHATHOM IJIOCKOCTH.
PasbueHne HemycToro MHOXKECTBa Ha kiacchl. Kimaccudukanus. /TIp/
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2.3

Tembl, pa3fiensl, BBIHECEHHbIE Ha CAMOCTOSITENBbHYIO TOJTOTOBKY
N3ydyenne marepuanoB neknuid. [loAroroBka nomamHuX 3aJaHdd K
JIEKIMAM U [IPAKTUYECKUM 3aHATUSAM 110 COOTBETCTBYIOLIUM TEMaM.
[lonsaTne MHOXecTBa. OieMeHTHl MHOXecTBa. CrocoObl 3a1aHus
MHOXkecTB. UucioBble MHOXkecTBa. Buisl MHoxkecTB. IloaMHOKecTBO.
PaBupie MHOxkecTBa. Kpyrm Oiinepa. OTHOIIEHHE  BKJIIOYEHHS.
OrtHomeHNe paBeHCTBAa MHOXKeCTB. CBOHCTBa OTHOIIEHHSI pPaBEHCTBA
MHOXecTB. MHOXECTBO BCEX IIOAMHOXECTB JaHHOTO MHOJECTBa.
YHuBepcaabHOE€ MHOKECTBO.

[epeceuenne MHOXkecTB. CBOMCTBA ONEpally MEPECEUECHUs] MHOXKECTB.
O0bennHenne MHOecTB. CBOWCTBA omnepalui 00beTUHEHUS! MHOXKECTB.
Boruntanne mHOxecTB. CBoicTBa OIEpalii BBIYUTAHUS MHOXKECTB.
JloronHenue MHOecTBa. J[OTIOIHEHHE MHOXECTBA JI0 YHHUBEPCAILHOTO
MHOXkecTBa. CBOICTBA JI0MOJIHEHHSI MHOYKECTBA.

JlexkapToBO IpOM3BE/NEHHE JBYX MHOXKECTB. JleKapTOBO YMHOXEHHE
MHOXkecTB. CBOWCTBa JIeKapTOBa YMHOXEHHS MHOXeCTB. JlekapToBo
MIPOM3BENICHHE JIBYX YHCIIOBBIX MHOXKECTB Ha KOOPIWHATHON TJIOCKOCTH.
Pemenne wuHAMBHOyanbHOro 3aJaHMd 10 TEMaM. OIEpalud HaJ
BbICKa3bIBaHUAMH. Oniepaliuu HaJl MHOKECTBAMHU.

TeMmbl 1 BOIIPOCHI, ONpeAessieMble MTPEero1aBaTeIeM ¢ y4eTOM HHTEPECOB
CTYJICHTA.

Pabora ¢ maremaTtH4eckoi, y4yeOHOW W METOAMYECKOH IUTEepaTypou,
CTaThIMH 10 PACCMAaTPUBAEMOW TEMAaTHUKE, C 1EJIbI0 TMOATOTOBKH
npe3eHTanuy, pedepara, MaTepHAOB Ul TPOBENSHUS JIUCKYCCHH,
«KpYTJIOTO CTOJa».

Pexomennyembie Tembl: COBpEMEHHOE COCTOSIHUE NMPOOJIEMBI H3yUeHUS
3JIEMEHTOB TEOPHU MHOXKECTB B HAUAJIILHOM KypCEe MaTeMaTHKH.
Meroandeckue OCHOBBI O0YUSHHUS dIEMEHTaM TEOPHH MHOXKECTB B Kypce
MaTeMaTHKH Ha4yaJIbHOMU IIIKOJIBL.

Mournocts MHOKkecTBa. KoHeuHoe MHOXkecTBO. CHeTHOE MHOKECTBO.
KonTtunyansHoe MHOXECTBO.

Kapmunansusie grcna. OpauHanbHbIE (TIOPSIIKOBBIE) YHCTA.

JelicTBust HaJ KapIUHAIBHBIMH YUCIIAMU.

BosnuxaoBenune Teopun muoxecTs (I'. Karrop).

MHoxecTBa KOHEUHbIE 1 OECKOHECUYHBIE.

IoTeHnmanbHast M akTyallbHas OECKOHEYHOCTH.

ITapanokcel "HauBHOH" Teopun MHOXECTB. CHOCOOBI YCTpaHEHHUS
AHTUHOMUU.

OcCHOBHEIE IMOHATHUA  TCOPHUHU MHOXECTB. MOHLHOCT]) MHOXECTB.
IIpo6iema koHTHHYYMa. CIIOCOOBI YIIOPSIOYEHHS YIEMEHTOB MHOXKECTB.
Axkcuoma Bbibopa Llepmeno.

CriocoObl  3amanus  MHOXecTB. Ormepanuu  HajJl  MHOXECTBaAMHU
(mepecevyenue, oObeqUHEHNE, Pa3HOCTE). Jlnarpammel Diinepa- Benna.
Teopus muoxxectB Kanrtopa.

IIporpamma I'miib6epTa 000CHOBaHUS MaTEMaTHKH.

Teopema I'enenst 0 HEMOTHOTE AKCMOMAaTHYECKUX CHCTEM.

CraHOBJIEHUE TEOPUU MHOXKECTB.

BozuukHoBenme Teopun mHokecTB (I. Kantop). MHOXecTBa KOHEUHbBIE
u OeckoHeuHble. IloreHumanbHas W axkTyadbHas OECKOHEYHOCTH.
ITapanokcel "HauBHOH" Teopun MHOXECTB. CHOCOOBI YyCTpaHEHUS
AHTUHOMUU.

OCHOBHBIC TTOHATHS TEOPUU MHOXKECTB: IPOOIeMa KOHTUHYYMa.
CriocoObl  ymopsZOYeHUs] 3JIEMEHTOB MHOXECTB. AKcHOMa BbIOOpa
Lepmerno.

OcCHOBHBIE NapaJOKChl TEOPUU MHOKECTB.

Hapazloxcm TCOPHUN MHOKECTB U JUAJICKTUKA.

JIBa cnoco0a npeogosieHus napajokcoB B Teopur MHOXkecTB I'. KanTopa.
Jloruko-dunocodckue mryauu.

T'enens, Dmep, bax: sta GeckoHeuHas TUPIIIHAA.

ITpoBecTn 0030p MEPUOIMUECKON M CIICHHATM3MPOBAHHON JIUTEPATYPHI.
Pa3zpaboraTh aHHOTHPOBAHHBIM KaTajor MO TeMme. «DJEMEHThl TeOpUHU
MHOXECTBY.
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AHanM3  METOIMYECKOM  JHTepaTypbl, y4eOHMKOB  MAaTEMaTHKH
HAYaJIbHOW UIKOJIBI, MOCOOMH I JOIIKOJBHOrO OOYy4YEeHHs C LEeNbI0
BBIIBIICHHS COJEPKaHUs O0y4eHHs B MPOCHUPOBAHUHI Ha JIOUIKOJIBHOE H
IIKOJILHOE 00pa3oBaHHue.

Pexomengyembie TeMBbI:

[lonsaTne MHOXecTBa. OjeMeHTHl MHOXecTBa. CrocoObl 3a/1aHus
MHOXkecTB. UucioBble MHOkecTBa. Buisl MHokecTB. IloaMHOKecTBO.
PaBupie mHOXecTBa. Kpyrm Oiinepa. OTHOIIEHHE  BKIIOYEHUS
(nporpamma JL.IT'. Tlerepcon).

Br16op yueOHOro KOMIUIEKTa MPEIOCTaBISETCS CTYACHTY.

YMK «Hauansnas mxona XXI| Bexay.

Marematuka. ABropsl: Pynuunkas B.H., Kouayposa E.O., Prinze O.A,,
IOnauesa T.B.

Marematuka. ABropsl: Munaesa C.C., Pocnosa JI.O., Prigze O.A.

YMK «I1Ikona Poccum».

Marematuka. ABtopsi: Mopo M.U., Bonkosa C.U., Cremanosa C.B.,
bantoBa M.A., benbriokosa I'.B.

YMK «IlepcniexTuBa.

Marematuka. Asropsl: opodees I'.B., Mupakosa T.H., byka T.b.
YMK «IlepcniekTrBHas] HaYaIbHAS IIKOJIAY.

Marematuka. ABrop: Yekun A.JI.

YMK «Ilnanera 3HaHUI».

Marematuka. Asropsl: bammakos M.U., Hedenosa M.T.

YMK cucrems JI.b. Dnpkonnna - B.B. JlaBeioBa

Marematuka. Astopsl: [daseyioB B.B., Topoos C.®., Mukynuna I'.IT".,
0O.B. Casenbesa.

Kommneke yueOHukoB «Paspurne. MHauBHIyaabHOCTH. TBOPUYECTBO.
Mpemnerne» («PUTM»y).

Marematuka. Asropsl: Mypasun I'.K., Mypasuna O.B.

VMK «HavanpHass HHHOBAIIMOHHAS IIIKOJIAY.

Marematuka. Apropsl: 'eiinman B.I1., Mumapuna 1.5., 3Bepesa E.A.
/Cp/

Pa3nen 3. « BuHApHBIE COOTBETCTBUS M OTHOIIEHUSI».

3.1 Tema 3.1. «bunapHble cooTBeTcTBHs. Bumel coorBercTBHil. CBONCTBa YK-1.1 VK- | JI1.6 JI1.18

COOTBETCTBHI». [TOHSTHE OMHAPHOTO COOTBETCTBHS MEXKAY SJICMEHTAMHU 1.2 VK-1.3 JI1.19
MHOkecTB X U Y. IonHblil 00pa3 3ieMeHTa B COOTBETCTBUU F Mexmy YK-1.4 VK- | JI1.20J12.1
aneMeHTaMd MHOxectB X u Y. IlonHeldi npoobOpa3 »sieMeHTa B 1.5 YK-1.6 JI2.5 J12.8
COOTBETCTBMHM F Mexnmy oanemeHTamMu MHOXecTB X u Y. OOnacth YK-1.7 OIIK | JI2.9J13.3 JI3.6
OTIpeieTieHNs] COOTBETCTBUS. MHOKECTBO 3HAYEHHH COOTBETCTBUS -8.1 OIIK- JI3.8 JI3.9
MEXJY AJIeMeHTaMu MHOKeCTB X U Y. CriocoObl 3a1aHusl COOTBETCTBHUH. 8.2 [IKP-1.1
Crnoco0bl M300paxKeHus COOTBETCTBUHM. Buabl COOTBETCTBHIl: mycTOE ITKP-1.2
COOTBETCTBHE; IIOJJHOC COOTBETCTBHE; COOTBETCTBHE, OOpaTHOE ITKP-1.3
COOTBETCTBHIO, 3aJaHHOMY MEXIYy JJIeMEHTaMH MHOXecTB Y U X,
COOTBETCTBHE, IIPOTUBOINOJIOXKHOE COOTBETCTBUIO F, 3amaHHOMYy Mexay
aneMeHTaMu MHOecTB X 1 VY. [IpumMepsl Takux cooTBeTcTBUil. Teopema
O COOTBEICTBMSAX OJHOro BHJA. TeopemMa O COOTBEICTBHUAX O
COOTBETCTBHSX MPOTHBOIOIOXHBIX BUIOB. /JIek/

3.2 Tema 3.2. «bunapHele coorBercTBUs. CBOMCTBa COOTBETCTBUI». VK-1.1 VK- | JI1.6JI1.18
TTonsTne OMHAPHOTO COOTBETCTBUS MEXIY AJIEMEHTAMH MHOXECTB X U 1.2 YK-1.3 JI1.19
V. CnocoObl 3amanuss M H300pakeHHs cooTBeTcTBUH. CBoiicTBa VK-1.4 VK- | JI1.20J12.1
COOTBETCTBUH. VHBEKTHBHBIE, CIOPBEKTUBHBIE, BCIOAY OIpPEACICHHBIE, 1.5 YK-1.6 J12.5J12.8
(yHKIMOHAIBHBIE, OMEKTHUBHBIE COOTBETCTBHUS. B3anmMHO-OmHO3HAYHOE YK-1.7 OIIK | JI2.9J13.3 JI3.6
cooTBeTcTBHE. PaBHOMOIIHBIE MHOXecTBa. CueTHEIe MHOXKecTBa. /JIex/ -8.1 OIIK- JI3.8 JI3.9

8.2 IIKP-1.1
ITKP-1.2

IKP-1.3




3.3 Tema 3.3. «bunapHeie oTHomieHus. Buasl oTHomeHuii. CaolicTBa VYK-1.1 VK- | JI1.6 JI1.18
oTHowmeHU». [loHATHE OWMHAPHOrO OTHOLICHUS MEXAY 3JIeMEHTaMHU 1.2 VK-1.3 JI1.19
MHOkecTtBa X. [lonHbIi 00pa3 sjeMeHTa B OTHOLICHHH F Mexay YK-1.4 VK- | JI1.20J12.1
sneMeHTamMu MHOkecTBa X. IlonHeli pooOpa3 31eMeHTa B OTHOIICHUH 1.5 VK-1.6 JI2.5 J12.8
F mexny anemenTamu MHOXkecTBa X. O0IacTh ONpE/eICHNUsT OTHOIICHUS VK-1.7 OIIK | JI2.9J13.3 JI3.6
F. MHoxecTBO 3HaueHMi oTHomeHus F. CriocoObl 3a1aHUs OTHOIICHHH. -8.1 OIIK- JI3.8 J13.9
CriocoObl  M300paKeHHsT OTHOIICHWH. BHABI OTHOIIEHWI: MycToe, 8.2 [IKP-1.1
MOJIHOE, 00paTHOE W NPOTHUBOIOJIOKHOE OTHOUIEHHUsS. [IpuMepsl Takux ITKP-1.2
otHomieHud. Teopema 00 OTHONICHHSIX OJHOTO BUAa. Teopema 00 ITKP-1.3
OTHOILICHUSAX NPOTHUBOIOJIOKHBIX BHJIOB. CBOWCTBA OTHOLIEHUH Kak
cooTBeTcTBUH. B3amMmHo-oqHO03HauHOE OTHOMIEHHUE. [IprMepsr B3anMHO
OJIHO3HAYHBIX OTHOIICHHH.

/J1ex/

34 Tema 3.4. «bunapusie otHOmenus. CpoiicTBa oTHomeHUi». [loHsTue VK-1.1 VK- | JI1.6 JI1.18
OunapHoro otHomeHus. CoiictBa oTHomeHHH. PeduiekcuBHbIC 1.2 YK-1.3 JI1.19
OTHOIICHHSI. Ilpumepsl  pedieKCUBHBIX OTHOIIICHUH. I'pad YK-1.4 VK- | JI1.20J12.1
pedIeKCUBHOTO  OTHOIINEHHUS.  AHTUPE(IIEKCHBHBIE  OTHOIICHHUS. 1.5 YK-1.6 JI2.5 J12.8
TIpumepbl aHTHpEedIIeKCUBHBIX OTHOIICHUH. ['pad aHTHpE(IIEKCHBHOTO VYK-1.7 OIIK | JI2.9J13.3 JI3.6
otHomeHUs. CUMMeETpUYHbIE OTHOMICHUs. [IpyMepbl CHUMMETPUYHBIX -8.1 OIIK- JI3.9
oTHomieHud. I'pad) CUMMETPHYHOTO OTHOIICHUS. AHTHCHMMETPHUYHBIC 8.2 TIKP-1.1
oTHomieHus. [IpuMepbl  aHTUCUMMETPUYHBIX  OTHoweHUH. ['pad ITKP-1.2
aHTUCUMMETPUYHOTO  OTHOWIEHWsS.  TpaH3UTHBHBIE  OTHOIICHUS. ITKP-1.3
IIpuMepbl TpaH3UTUBHBIX OTHOMICHWH. OnpenereHne OTHOLICHHUS
ToXnectBa.  IIpuMepsl  OTHoWIeHHS  TokpecTBa.  OmpeneneHue
oTHomeHus: mopsiaka. Crpormid W HecTporuid mnopsnok. I[Ipumepst
oTHOmIeHHH Topsiaka. OTHOIIEHHWE OSKBUBAJICHTHOCTH. [Ipumepsr
OTHOLICHUH SKBUBaJIEHTHOCTH. OrlpeneseHne CBOHCTB  3aJaHHBIX
OoTHOWICHHWH. B3anMHO-0qHO3HAuHBIE OTHOIIEHUs. PaBHOMOIIHBIE
MHOecTBa. CueTHbIe MHOXeCTBA. /JIek/

3.5 Tema 3.2. «bunapuele cooTrBeTcTBUs. CBOMCTBA COOTBETCTBUIN». YK-1.1 VK- | JI1.6 JI1.18
TTonsiTie OMHAPHOTO COOTBETCTBUS MEKAY DJIEMEHTAMHU MHOXECTB X U 1.2 VK-1.3 JI1.19
Y. CnocoObl  3amanus  cootTBeTcTBUil. CrnocoObl  M300pa)KeHus YK-1.4 VK- | JI1.20J12.1
cootBercTBHid. [locTpoenue rpadoB U rpaikoB COOTBETCTBHMA. Buabl 1.5 YK-1.6 JI2.5 J12.8
cooTBeTCTBMHA. HaxokaeHue TycTOro, TIOJHOTO, OOpaTHOro U YK-1.7 OIIK | JI2.9J13.3 JI3.6
MPOTHBOTIOJIOKHOTO COOTBETCTBHM, MOCTPOCHHE UX Ipad)oB U rpa)uKOB. -8.1 OIIK- J13.9
CBoiicTBa COOTBETCTBUH. VIHBEKTHBHBIC, CIOPBEKTHBHBIC, BCIOLY 8.2 TIKP-1.1
onpeneneHHble,  (QyHKIHOHAJbHBIE, OWEKTUBHBIE  COOTBETCTBHS. IKP-1.2
B3aumMHo-oqHO3HA4YHOE cooTBeTCTBUE. OnpeienieHue CBOWCTB 3aJaHHbIX ITKP-1.3
COOTBETCTBHH. PelieHne mpakTHYeCKUX 3aIaHuid, 0 YKa3aHHBIM TeMaM.

Mp/

3.6 Tema 3.4. «bunapusie oTHomenusa. CpolicTBa oTHomeHui». CBoicTBa YK-1.1 VK- | JI1.6J11.18
oTtHomeHud. PeduiexcuBHple oTHomeHus. Ilpumepsl pedieKCUBHBIX 1.2 VK-1.3 JI1.19
otHomeHud. I'pad) pedreKcHBHOTO OTHOIICHHS. AHTUpPE(ICKCHBHEIE YK-1.4 VK- JI1.20J12.1
otHomeHus. Ilpumepsl  aHTHUpedIeKCHBHBIX  OTHOWIEHWH. ['pad 1.5 VK-1.6 JI2.5 J12.8
aHTUpeQIEeKCUBHOTO  OTHOWIEHWs.  CHMMETpPHYHBIE  OTHOIICHHSI. VYK-1.7 OIIK | JI2.9J13.3 JI3.6
IIpumepsl  cUMMETPHYHBIX  OTHOWIEHWH. ['padp cuMMeTpUUHOTO -8.1 OIIK- JI3.9
OTHOIICHUSI. AHTHCUMMETPHUYHBIC OTHOIICHUSI. [Ipumepst 8.2 [IKP-1.1
AHTUCUMMETPUYHBIX OTHOILECHUH. I'pad AHTUCUMMETPUYHOTO ITKP-1.2
OTHOWIIEHHs. TpaH3UTHBHBIE OTHOWEHMs. IIpHMepsl TpaH3UTUBHBIX ITKP-1.3

oTHowmieHui.  OmpezneneHue  OTHOLIEHUs — ToxaecTtBa.  [Ipumepst
OTHOILIEHHUS ToXaecTBa. OnpezeneHne oTHOIEeHu nopsiaka. Ctporuid u
HecTporuit mopsigok. Ilpumeprsr oTHOmeHuit mopsaka. OTHoIIeHHE
SKBHBAJIEHTHOCTH. [Tpumepsr OTHOILCHUH SKBHBAJIEHTHOCTH.
Ompenenenre CBOMCTB 3aJaHHBIX OTHOIIEHWH. B3anMHO-0AHO3HAYHBIE
oTHoLIeHUs. PaBHOMOIIHBIE MHOXKecTBa. CueTHbIe MHOXKecTBa. PerieHue
MPaKTUYECKUX 3a/IaHHii, IO YKa3aHHbIM TeMaM. /T1p/




3.7

Tembl, pa3fieinbl, BBIHECEHHbIE Ha CAMOCTOSITEIbHYIO [TOJITOTOBKY.
Nzyuenue marepuanos jekuuil. [loaroroBka 1oManHux 3aaHui K
JICKIMAM U [IPAKTHYECKUM 3aHATHSM 110 TEMaM:

«buHapHbIe COOTBETCTBUS. Bunet COOTBETCTBHH. CoiicTBa
COOTBETCTBUI».

[ToHsATHE OGMHAPHOTO COOTBETCTBHUS MEXAY 3JIEMEHTaMU MHOXKECTB X U
V. Tlonuelii 00pa3 3yeMEeHTa B COOTBETCTBUU F Mexay 3JeMEeHTaMu
MHOXkecTB X u Y. IlonHblii mpoobOpa3 snemMeHTa B COOTBETCTBHH F
MEXIYy OJJieMeHTaMu MHOxecTB X u Y. OOnacte omnpeneneHus
COOTBETCTBHL. MHOXKECTBO 3HAYEHUI COOTBETCTBUS MEXKAY AJIEMEHTaMH
MHOXecTB X U VY.

CnocoObl  3afaHMsi  COOTBETCTBUIL. CrnocoObl  u300parkeHust
cootBercTBH. [TocTpoeHue rpadoB 1 rpadiKOB COOTBETCTBUH.

Bunsl coorBercTBMii: IyCTOE COOTBETCTBUE; IIOJIHOE COOTBETCTBHE;
COOTBETCTBHE, 00pPaTHOE COOTBETCTBUIO, 33JaHHOMY MEXIY 3JIEMEHTaMHU
MHOXeCTB Y M X, COOTBETCTBHE, IPOTHBOIIOJIOKHOE COOTBETCTBHIO F,
3alaHHOMY MEXJAy 3JIeMeHTaMM MHoXecTB X u Y. Ilpumepsl Takux
cooTBeTCTBHHA. TeopemMa O COOTBETCTBHMSX OJHOrO BHza. Teopema o
COOTBETCTBHSIX O  COOTBETCTBUSIX  IPOTHUBOIOJIOXKHBIX  BHUJIOB.
TToctpoenue rpadoB M TpaduKOB MyCTOrO, IMOJHOTO, OOPAaTHOrO |
MIPOTUBOIOJIOXKHOIO COOTBETCTBUH. HaxokneHue IycToro, MOIHOTrO,
00paTHOTO U MPOTUBOMIOJIOKHOTO COOTBETCTBUH.

CpoiictBa cOOTBEeTCTBUH. VIHBEKTHBHBIC, CIOPBHEKTUBHBIC, BCIOAY
onpeneneHHble,  (QYHKIHOHAJbHBIE, OWEKTUBHBIE  COOTBETCTBHSI.
BsanmMHo-o1HO3HAUHOE cooTBeTCTBHE. ONpesiesieHne CBOWCTB 3aJaHHbIX
COOTBETCTBHIA.

«bunapHbie oTHOHIEHUS. Bupl oTHOMIeHUH. CBOMCTBA OTHOIICHHUI.
IonsTre OMHAPHOTO OTHOLIEHHS MEXIy JJIeMEHTaMH MHOXecTBa X.
Tlonmublii 00pa3 osyneMeHTa B OTHOWIEHMHM F Mexay siaeMeHTaMu
MHOXxecTBa X. [lonmHbIil mMpooOpa3 sneMeHTa B OTHOIIEHHMH F Mexay
sneMeHTaMM MHOkectBa X. OO6macth ompeneneHus oTHouieHus F.
MHoxecTBO 3HaUeHUI oTHOMIEHUS F.

Crnoco6bl 3agaHust oTHOWIEHUH. CrocoObl M300pakeHHs OTHOLICHHH.
TocTpoenue rpadoB 1 rpadIKOB OTHOLIEHH.

Bunpl oTHOWIEHWIA: TyCTOE, MOJHOE, OOpaTHOE M MPOTHBOIOJIOKHOE
otHomreHus. [Ipumepsl Takux oTHomeHWHd. Teopema 00 OTHOLICHHSX
omHoro Bujaa. Teopema 00 OTHOWICHHSX MPOTHBOIOJIOXKHBIX BHIOB.
Haxoxnenne IycToro, IOJHOTO, OOPaTHOTO MW TMPOTHBOIIOJIOXHOTO
OTHOIICHUH.

CBolicTBa OTHONIIGHWH Kak COOTBETCTBUH. BzanmMHO-omHO3HAYHOE

oTHomieHHe.  [Ilpumepbl  B3aMMHO  OJHO3HAYHBIX  OTHOIICHHH.
OnpenerneHue CBOMCTB 3a/1aHHBIX OTHOIIIEHNH KaK COOTBETCTBHM.
IlonsTue OMHApPHOTO OTHOLLICHUS. CsaoiicTBa OTHOILICHUH.

PedunexcuBHble oTHOmIEHUS. I[IpuMmepsl pedUIeKCHBHBIX OTHOLICHHH.
I'pad pedrekcHBHOTO OTHOMIECHHS. AHTHPE(ICKCHBHBIC OTHOIICHHS.
IIpumeps! aHTHpedIICKCUBHBIX OTHOLIEHUH. ['pad aHTHpedIeKCHBHOTO
oTHomeHus . CHMMeETpUUHblE OTHOLIEHHA. IIpuMepsl CHUMMETPUYHBIX
oTHoIIeHHH. I'pad) CHMMETPHYHOTO OTHOIIEHMS. AHTHCHMMETPUYHEIE
oTHomIeHMs. IIpuMepsl aHTUCUMMETPUYHBIX OTHOIIeHHMH. I'pad
AHTUCUMMETPUYHOIO OTHOIIECHUS.

TpansutuBHBIC OTHOMIEHHS. [TpuMepbl TPaH3UTUBHBIX OTHOIIEHHUI.
OnpezneneHue  OTHOLIEHMA  TOXJAeCTBAa.  IIpuMepbl  OTHOIIEHHS
TOXKJIECTBA.

Onpenenenue oTHoueHus mnopsaka. CTporuit ¥ HECTPOrHH MOPSIOK.
IIpumepsl  orHomeHuil mnopsaka. OTHOIIEHME AKBUBAJIEHTHOCTH.
IIpumeps! OTHOIIEHUI SKBUBAJIECHTHOCTH.

OmnpeneneHue CBOICTB 3aJaHHBIX OTHOLIEHUH.

B3anmHO-0HO3HAa4YHBIE ~ OTHOIIEHMS. PaBHOMOILHBIE  MHOKECTBA.
CueTHbIE MHOXKECTBA.

Pelienne nHIMBUIYaIbHOTO 3a1aHUS 110 COOTBETCTBYIOIUM TEMAM
CaoiicTBa cooTBeTcTBUM. CBOIiCTBA OTHOIIEHUI.

TeMbl U BOIPOCHI, ONpeeIsieMble IIPENOJABATENEM C Y4ETOM UHTEPECOB
CTyJEHTA.

Pabora ¢ marematuveckoil, yueOHOW W METOAMYECKOM IJUTEpaTypoid,
CTaTbsIMU 10 PACCMATPUBAEMON TEMATHKE, C LIETBIO
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MOATOTOBKM MPE3eHTaluy, pedepara, MaTEpHAIOB IS IPOBEACHUS
JTUCKYCCHH, «KPYTJIOT'O CTOJIA.

Teoperuueckre M METOJUUECKHE OCHOBBI HM3YUYECHUS COOTBETCTBUM H
(hyHKLIMOHAIBHBIX COOTBETCTBUI B HAYAJILHOM KYpPCE MaTeMaTHKH.
Teoperuuecke M METOAMYECKHE OCHOBBI M3Y4YEHHS OTHOIIEHHH B
HayvaJIbHOM KypCce MaTeMaTHKH.

CoO0TBeTCTBHS M OTHOIIECHHS B HAYaJIbHOM Kypce MaTeMatuku. /Cp/

Paznen 4. «AkcmoMaTHyecKoe MOCTPOEHHE TEOPHH HATYPaJIbHBIX
yHCceI».

4.1 Tema 4.1. «AkcMOMaTHYECKH METOJ| MOCTPOCHHUS HAYIHON TEOpHH. VK-1.1 VK- | JI1.13 JI1.17
AKcHOMaTHYEeCKOe IIOCTPOEHHE AapU(PMETUKH HATYpaJbHBIX YHCEI. 1.2 VK-1.3 JI1.19
[MousTus: Hay4JHas Teopusi, METO/, aKcuoMa, TeopeMa, VK-1.4 VK- JI1.20J12.1
AKCUOMAaTHYeCKMH  MeTox.  OJTambl  aKCHOMAaTHYEeCKOTO  MeToja 1.5 VK-1.6 JI2.5 J12.8
MOCTPOCHUSI HAay4yHOH Teopuu. TpeOoBaHHUS, KOTOPBHIC MPEABSBISIOT K VK-1.7 OIIK | JI2.9J13.3 JI3.6
akcHMOMaTWKe, Kak K JIOTHYECKOW  cxeme. MareMaTu4eckoe -8.1 OIIK- J13.9
nokazaTenbeTBO. Jemyknus u uHAYKOus. Mctopus pa3BUTHS TOHATHS 8.2 TIKP-1.1
HaTypaJbHOTO  4uCia. AKCHOMAaTH4ecKoe  IIOCTPOEHHE  TEOpUH ITKP-1.2
HaTypaibHbIX uyHcen. Cucrema akcuom J[lx. Ileano. MHOXkeCTBO ITKP-1.3
HaTypalbHBIX uucen. Mogenu cuctembel akcuoM Ileano. ITpumepsr
pelieHus TMpaKkTHYeCKUX 3aJaHuid, WUTIOCTPUPYIOIUX MOJOKEHHUS
teopuu. /Jlex/

4.2 Tema 4.3. «Onepanyy ¥ OTHOIIEHHUS HA MHOXKECTBE HATYPAJIbHBIX YUCEIL. VYK-1.1 VK- | JI1.13 JI1.17

Onepanust CIIOKEHUSI Ha MHOXECTBE HATypalbHBIX uncem». Cymma 1.2 VK-1.3 JI1.19
HaTypaJbHBIX YUCEJ U Olepanus ciaoxeHus Ha MHoxecTBe N. CroxeHue YK-1.4 VK- JI1.20J12.1
HaTypaJlbHBIX YHcell. Teopema O CyIIECTBOBAaHHH H €IWHCTBEHHOCTH 1.5 VK-1.6 JI2.5J12.8
cioxeHus. TaOmuIa CIIOKEHUS OJHO3HAYHBIX HATYpPaJbHBIX YHCEI. VYK-1.7 OIIK | J12.9J13.3 JI3.6
CBoiicTBa Omepanuu CIOXKEHHs. ACCOIMATHBHOE CBOHCTBO CIIOKEHHUSI. -8.1 OIIK- JI3.9
KommyTaTtrBHOE CBOICTBO cioxkeHHs. CBoWcTBA MOHOTOHHOCTH U 8.2 TIKP-1.1
COKPAaTHMOCTH  OIEpAlli¥l  CJIOKEHHS OTHOCHUTENHFHO  OTHOIICHHUH IKP-1.2
paBeHCTBa M HepaBeHcTBa. CojepaHHME COOTBETCTBYIOIIMX TEM B ITKP-1.3
MPOEMPOBAHUH Ha MIKOJBHOE 00y4YeHHe. AHAIN3 INKOJIBHBIX y4eOHUKOB
MaTEeMaTHKH.
Tema 4.4. «OTHOmEHWsT HAa MHOXECTBE HATYPAIBHBIX YHCEID).
OTHOIIEHNS OPsI/IKa HA MHOXKECTBE Ha MHOXKECTBE HATypaJIbHBIX YHCEIL.
OTHOLIEHHE «MEHbBIIe» Ha MHOXXECTBE HAa MHOXKECTBE HATyPaJbHBIX
yucen. Teopema 0 TOM, 4YTO JIF0OOE HATypalbHOE YUCIO MEHBIIE, YeM
YHCII0, HEMOCPEICTBEHHO clieayroniee 3a HUM. CBOWCTBa OTHOLICHUS
«MEHBILIE» Ha MHOXXECTBE HA MHOXKECTBE HATYpalbHBIX YHCEIN:
AHTUPEPIEKCUBHOCTB, AHTUCHMMETPUYHOCTB, TPaH3UTUBHOCTD,
OTHOLIEHHE CcTpororo mnopsaka. CBONCTBO JMHEMHOCTH OTHOILEHUS
«MEHBIIe» HAa MHOXKECTBE HATypalbHBIX uucen. CBOWCTBA oOmnepanuu
CJIO’KEHHS HaTypalbHBIX ymcen. /JIex/

4.3 Tema 4.2. «Meron  MaTeMmaTHueckoM — MHAyKUMH».  Meroa YK-1.1 VK- JI1.19
MaTeMaTH4eCKOW MHAYKIUHU. JloKa3aTenbCTBO YTBEPKACHUN METOA0M 1.2 VK-1.3 JI1.20J12.1
MaTeMaTH4YecKol MHAyKUuM. MeToa JoKa3zaTenbCcTBa  PAa3IMUHBIX YK-1.4 VK- JI2.5 J12.8
MaTEeMaTHYECKUX YTBEPXKIECHHM, B OCHOBE KOTOPOIO JIEKUT YeTBEpTast 1.5 VK-1.6 |J12.9J13.3 JI3.6
akcuoma IleaHo - akcuoma wuHAykuuu. IlpuHIMI MaremaTHdecKoi YK-1.7 OIIK JI3.9
vHAyKUud. Mcrnonb3oBaHHE METOJa MAaTEMaTUYECKOM WHIYKUUU IS -8.1 OIIK-
JTOKa3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN. 3alaHus C PELICHUSIMH, 8.2 [IKP-1.1
WUTIOCTPUPYIOIINE  TOJIOKeHUsT  Teopuu.  Ilpumepsl  pemenus IIKP-1.2
NPaKTHIECKUX 3aJaHui, IO yKa3aHHBIM TeMaM. Pelenne npakTHaecKux ITKP-1.3

3aJjaHui, 0 yKa3aHHBIM TeMaM. /IIp/




4.4

Tema 4.3-4.6. «Omnepany ¥ OTHOIICHHSI HA MHOKECTBE HATYpabHBIX
gucen». CyMMa HaTypaJbHBIX 4YHCENl W OIepalus CIOXEHUS Ha
mHOxectBe N. CroxkeHne HaTypaibHbIX 4ducesn. CBoicTBa ornepanuu
cinoxeHus. Pa3sHOCTh HaTypajJbHBIX YHCEN W OIepanus BBIYUTAHUS Ha
MHO>KECTBE HaTypajbHBIX udncen. CBoiicTBa omepanuy BBIYUTAHHUSA Ha
MHOXECTBE HATypalbHBIX uucen. Onepanuu YMHOXXEHUS U JIeJICHUS Ha
MHOKECTBE HATypaJIbHBIX 4ucelsl. [Ipou3BeneHne HaTypaabHBIX YHCEN H
orepanusi YMHOXKEHHsS Ha MHOXKECTBE HATypalbHBIX 4Hcesl. Teopema o
CYIIECTBOBAaHNU W €JMHCTBEHHOCTH yMHOXKEHHs. TaOmuua yMHOXEHHS
OJIHO3HAYHBIX HATypajJbHbIX uuces. CBOWCTBa omepanuud yMHOXKEHUS.
YacTHOE HATypaJbHBIX YHCET W OIepanus IelNeHHS Ha MHOXKECTBE
HaTypaibHbIX uuced. CBoiicTBa MHOXXECTBa HATYpaJbHBIX YHCEIL.
Pemenue nmpakTu4eckux 3afaHui, 1o yKa3zaHHbIM TeMam. /I1p/
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Tembl, pa3fieinbl, BBIHECEHHbIE Ha CAMOCTOSITEIbHYIO [TOJITOTOBKY.
N3ydyenne marepuanoB sekuuid. [loAroroBka IOMamHUX 3aJaHud K
JIEKIMAM U [IPAKTHYECKUM 3aHATHUSAM 110 TeMaM:

OcHOBHbIE TIOHATHS aKCHOMaTHYECKOTO METOAA. Hcropus
BO3HUKHOBCHHMS M Pa3BUTHs aKCHOMATHYECKOI'O METO/a IOCTPOEHHS
Hay4YHOU TEOpHUH.

AKCHOMaTH4YEeCKOE IIOCTPOCHHE apu()METUKH HATypaJbHBIX YHCEI:
cuctema akcuoM lleano. MHOeCTBO HaTypaIbHBIX YUCEI.
AKCHOMaTH4YeCKO€ TIOCTPOCHHE apU(PMETHKH HATYPAIBHBIX YHCE.
Meron MmaTeMaTH4eCKOW HHAYKLIUY.

Onepanuus ClI0KEHHsI Ha MHOKECTBE HATypalbHBIX 4Hcel. Teopema o
CYLIECTBOBAHUM U €IMHCTBEHHOCTH OIIEPALHH CIIOKEHHUS.

Onepauust ClI0KEHUS Ha MHOXKECTBE HaTypasbHbIX uunces. CBoiicTBa
OIepalLuy CIOXKEHUs HaTypaJbHbIX uKcel. KoMMyTaTHBHOCTB ONepaluu
CJIO’KEHHS HaTypPaJIbHBIX YHCEIL.

Onepanust CIOKEHUST HAa MHOXECTBE HATypalbHBIX dmcen. CBOHCTBa
OIEpaLUK CII0KEHHs HATyPalbHBIX YUced. ACCOLIMaTUBHOCTD ONEPAaLUN
CJI0’KEHHS HaTypPaJIbHBIX YHCEIL.

Omnepanus cI0XeHHs Ha MHOXECTBE HaTYPaIbHBIX YUCEL.

OtHomeHuss mopsinka Ha MHOXecTBe N. OTHOIIEHHE «MEHBLIe» Ha
MHOX€ECTBE HaTypaJbHBIX YHCeIL. AHTUPe(ICKCUBHOCTS,
CUMMETPUYHOCTb,  TPAH3UTHBHOCTh  OTHOLICHHWE  «MEHbBLIE» Ha
MHOX€ECTBE HaTypaJIbHBIX YUCEIL.

Onepanyst CIOKEHUST Ha MHOXECTBE HaTypalbHBIX uucel. CBOHCTBa
ONEpaLlu CIIOKEHUsl HATYpaJbHBIX 4Hcel. MOHOTOHHOCTH ONEpaLuu
CJIOKECHUSI OTHOCHUTENHFHO OTHOIICHUH «PaBHO», «MEHBIIE», «OOJbIIe)
Ha MHOKECTBE HATypaJIbHBIX YHCEIL

Onepanust CIOKEHUST Ha MHOXECTBE HATypalbHBIX dmcen. CBOHCTBa
Ollepalliy CJIOXKEHUs. HaTypaibHbIX uuceld. COKpaTUMOCTb OIepaluu
CJIOKCHUSI OTHOCUTENHFHO OTHOIICHUH «PaBHO», «MEHBIIE», «OOJBIIE
Ha MHOKECTBE HATypaJIbHbIX YHCEIL.

Ilonarne pasHocTH HaTypalbHbIX uyHced. HeoOGxomumoe ycioBue
CYILIECTBOBAHUS Pa3HOCTH.

IlonaTne pa3HOCTM HAaTypajJbHBIX 4YHcel. BplunTaHne Ha MHOXeECTBE
HaTypalbHbIX uHcen. CBolicTBa omepanuy BBIYUTAHUS HATYpaJbHBIX
4yHhCceld. HEKOMMYTaTHBHOCTb, HEAaCCOLMATHBHOCTb, MOHOTOHHOCTh
OTHOCHUTENILHO ~OTHOIIGHUH «PaBHO», «MEHbIIE», «OonbIIey Ha
MHOXECTBE HaTypaJIbHbIX YUCEIL.

IlonAtue pasHOCTM HaTypalbHBIX 4YHcel. BblunTaHue Ha MHOXKECTBE
HaTypaibHbIX uucen. CBOHCTBa onepannd BBIYUTAHHUSA HATypPaJbHBIX
YHUCeNl:  HEKOMMYTAaTUBHOCTb, HEACCOLUATHBHOCTb, COKPATUMOCTb
OTHOCUTENIbHO OTHOUIEHWH «paBHO», «MEHbIIE», «Oomblie» Ha
MHOXECTBE HaTypaJIbHbIX YUCEIL.

YMHOXKEHUE HaTypaslbHbIX uucen. Teopema O CyLIECTBOBAHUU U
€IMHCTBEHHOCTH OTIEPALUN YMHOXKEHHSL.

YMHOXKEHUE HaTypanbHblXx 4yuces. CBOMCTBa omnepanuu yMHOXEHUS
HaTypaJbHBIX yucel. KoMMyTaTHBHOCTD ONepaniy yMHOKEHHUS.
YMHOXKEHUE HaTypanbHblXx 4yuces. CBOMCTBa omnepanuu yMHOXEHUS
HaTypPaJbHBIX YUCEI. ACCOIMATUBHOCTD ONEPALIH YMHOKEHHUS.
YMHOXKEHUEe HaTypanbHbIX 4yuces. CBONCTBAa oOmepalyd YMHOMXEHHUS
HAaTypaJbHBIX uuces. JucTpuOyTHBHOCTH OINEpald  YMHOXKEHHS
OTHOCHUTEJILHO OIEPAIMU CIIOKEHHUS.

YMHOXKEeHHe HarypaibHbIX uyuces. CBOHCTBa omnepanud YMHOXEHHUS
HATypaJbHBIX 4Hucesl. JIMCTpUOYTHBHOCTh OMNEPallMH  YMHOXKCHHS
OTHOCHTEINILHO OTepaliiy BHIYUTAHUS.

YMHOXKEHUE HaTypanbHblXx 4yuces. CBOMCTBa omnepanuu yMHOXEHUS
HaTypaJbHBIX  4Hcel.  MOHOTOHHOCTb  ONEpallMi  yYMHOXXEHHS
OTHOCHUTENILHO OTHOIICHHH «PaBHO», «MEHBILEY, «OOIBIIE).
YMHOXKEHHEe HaTypaibHbIX 4yucesn. CBOWCTBAa OINEpalud YMHOXEHHS
HaTypalbHbIX  yuces.  COKpPaTUMOCTb  ONEpald  YMHOXEHUs
OTHOCHUTEJILHO OTHOIICHUH «PaBHOY», «MEHbBIIE», «OOJIBIIIe).

Jenenne Ha MHOkecTBe N. CBoiicTBa onepanyu JeleHHsl HaTypajJbHBIX
4yHhced. HEKOMMYTATUBHOCTb, HEACCOLMAaTHBHOCTb, COKPaTHMOCTh
OTHOCHUTEJIbHO OTHOIIEHUH «PaBHO», MEHBLIE».

Jenenne na muoxxectBe N. CBOWCTBa onepanuu JeeHNs HaTypalbHbIX
YHCel: HEKOMMYTaTUBHOCTb, HEACCOLIMaTUBHOCTh, MOHOTOHHOCTh
OTHOCHUTENILHO OTHOIICHUH «PaBHO», KMEHBLIE».

CaoiictBa MHOecTBa N.
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Pemienne MHAMBHIYanIbHOTO 3aJaHHs 1O COOTBETCTBYIOIIMM TEMaM:
Meron MaTtemaTtndeckod WHAYKIMHU. JloKa3aTenbCTBO YTBEPKICHUM
METOZI0M MaTeMaTHUeCKON UHIYKIIUH.

TeMbl 1 BOIIPOCHI, ONpeAessieMble MPEeroIaBaTeieM ¢ y4eTOM HHTEPECOB
CTYJICHTA.

PaGora ¢ maremaruueckoil, yueOHOW W METOAMYECKOH IJIUTEpaTypoid,
CTaTbIMH II0 paccMaTpUBaeMOM TeMaTHKe, C LEJbl0 MOJArOTOBKU
npeseHTanuy, pedepara.

Kak BO3HHMKaIOT aKCMOMAaTHYECKUE TEOPHH.

WHTtepnperanyist 1 MOJEIb aKCHOMaTHYECKOI TEOPHH.

Cxema nocTpoeHust HepopMaJbHOH aKCHOMATHYECKOH TCOPHH.
AKcHOMaTHYECKOE IIOCTPOSHHE KOJIbIIA [EJIBIX YHCEI.

AKcHuoMaTHKa U aKCHOMAaTHYECKUIl METO.

PasHoBugHOCTH AEAyKTHBHBIX Teopuil dopManbHbIE aKCHOMAaTHYECKHE
TEOpHH (MCUHUCIICHUS).

TIpuHIUIIBI TOCTPOCHHS (HOPMATIBHBIX TEOPHIA.

AkcnoMaTHKa MUHHUMAJIbHOW TE€OPUHU LIUBUIIN3AIHH.

HedopmanbHele akcHOMaTHYECKHE TEOPUH.

TlocTpoeHne €BKIMAOBOM TE€OMETPUU HAa OCHOBE CHCTEMBI aKCHOM
Beiimns.

IlocTpoeHue eBKIMIOBOM TE€OMETPUM HA OCHOBE CHCTEMBI aKCHUOM
T'unpOepra. AKCHOMAaTHYECKOE MOCTPOCHHE KaHTOPOBCKOW ("'HauBHOM'")
TEOPUN MHOXECTB Ha OCHOBE HECKOJIBKUX CUCTEM aKCHOM.

AKCHOMaTHKa TEOPUH BEPOSITHOCTEH.

IIpuMeHeHre  aKCMOMATHYECKOrO  METOAa B IPAKCEOJOTHH U
3KOHOMHUYECKOW TEOPUH

Kareropn4HocTh aKCHOMAaTHYECKUX TEOPHUH.

He3zaBucumocTh cuCTEMbI aKCHOM.

TTosmHOTa aKCMOMATHYECKUX TEOPHH.

Pabora ¢ maremMaTH4eckoi, yuyeOHOW M METOAMYECKOHN JIUTEpaTypoii,
CTaTbsIMHU 110 paCCManHBaCMOﬁ TEMATHUKE, C I1CJIbIO IOATOTOBKHU
MaTepHajoB Ul TPOBEINCHUS IUCKYCCHH, «KPYIJIOTO CTOJa». AHamu3
METOJUYECKOH JUTepaTyphl, Yy4yeOHMKOB MAaTeMaTHKA HAYaJIbHOM
IIKOJIBI, TTOCOOMH ISl OUIKOJIBHOTO OOYYEHWs C LENbI0 BBISBIICHUS
colepkaHust  OOydeHHMs IO  COOTBETCTBYIOLUIMM  pa3felaM B
MPOEUPOBAHUH Ha JOIIKOJIBHOE W IIKOJIbHOE 00pa3oBaHue.
Pexomennyemble Tembl: Teoperuueckue OCHOBBI  (POPMHPOBAHUS
MIPECTABICHUH TOMIKOIBHUKOB ¥ MJIQIIINX IIKOJBHUKOB O MOPSAIKOBOM
qHCIIe.

TeopeTnueckre 0OCHOBBI (HOPMUPOBAHUS MTPEACTABICHUH OIIKOJIEHUKOB
n MaaJuIuX IIKOJbHHUKOB 06 OTHOLICHUAX pPaBCHCTBA U HEPAaBCHCTBA Ha
MHO>KECTBE LEBIX HEOTPUIATENbHBIX Yrcel. /Cp/

Paznen 5. «CucreMbl CUHCIEHUS.




5.1

Tema  5.1. «IlonsiTne CHUCTEMBl  CUHCIICHHUS. AnTropuT™MBI
apu(METHYECKUX Onepanuil HaJ HeJbIMH HEOTPUIATEIIbHBIMU YUCIIaMU
B CHCTEMax CUHCIEHHS C Da3IUYHBIMH OCHOBaHMSAMMW». IloHsTHE
cuUcTeMbl cuuciieHusa. Tumbl cucrteM cuucieHus. [lo3unuoHHBIE U
HEMO3WIMOHHBIE CHUCTEeMBl CUHcieHus. [3oOpaxeHwe 4Yucia B
MO3ULMOHHON cucteMe cuncieHus. OCHOBaHUE CHCTEMBl CUHCIICHHUS.
Paspsin B u3obpaxenuun uucna. [IpaBuia 3amucu 4mcen B ACCATHYHON
CHUCTEME CUHUCICHHS. audaBUT JAECATUYHON CHCTEMBl CHUHCIICHUS;
OCHOBaHHWE MECSATUYHONH CHCTEMBI CUHCIEHHS; BEC CHMBOJIA B 3aIUCH
Yyhcia B 3aBUCHMOCTH OT 3aHUMAaeMOW MO3MLIMHU. XapaKTepHCTHKa
HEKOTOPBIX MO3UIMOHHBIX CHUCTEM CUMCICHUS: andaBUT, OCHOBAHHE,
3anuch yucina. [lepeBosa yucen U3 0JTHON CHCTEMBI CHHUCIICHUS B JAPYTYIO.
[IpaBuna nepeBoja Yucen U3 CUCTEMbl CUHUCIICHUS C OCHOBAaHHEM D B
JOECATHYHYIO CHCTEMY CUHCIeHHs U OOpaTHOrO IiepeBoja: U3
JIECATUYHON CHCTEMbI CYUCIICHHS B CHCTEMY CUHCIICHUSI C OCHOBaHUEM .
QdopMmyna TONHON 3amUcH HATYpPalbHOTO 4YHCIa X B Pa3IHYHBIX
MO3ULMOHHBIX ~ cHUCTeMax  cuucieHus.  Cucrembl  CUHCIICHUS,
NpUMEHseMble B  ONEPALHOHHBIX  CHCTEMaxX KOMIIBIOTEepa IS
npeacraBieHuss uHGopMmauuu. IluCbMEHHass W YCTHas HyMepauus.
IIpaBuna BeMONHEHUS apuBMETHYECKUX ONepalii B HEKOTOPBIX
MO3ULMOHHBIX CHCTEMaX CYHCICHHSA. AJTOPUTMBI apUMETHYECKHX
orepanuii Haa LENBIMH HEOTPUIATEIbHBIMH YHCIAaMH B CHCTEMax
CUMCJICHUS] C pa3IMYHBIMH OCHOBaHUSMH. PelleHHe NpaKkTHYECKUX
3aJ[aHui, 1o yKa3aHHbIM TeMaMm. /TIp/
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5.2

Tembl, pa3fieinbl, BBIHECEHHbIE Ha CAMOCTOSITEIbHYIO [TOJITOTOBKY.
N3ydyenne marepuanoB sekuuid. [loAroroBka IOMamIHUX 3aJaHUd K
JICKIMAM U [IPAKTHYECKUM 3aHATHUSAM 110 TeMaM:

«IloHsiTHE  CHUCTEMBI  CUMCIIEHHUS. AJNTOPUTMBI  apUDMETHYECKUX
omnepauuil HaJg ULEJbIMH HEOTPULATEIbHBIMU 4YHCIAMHU B CHCTEMax
CUHCJIEHUS] C pa3IMYHBIMU  OCHOBaHMSIMW». [lOHATHE CHUCTEMBI
cuucnenus. Tunsl cucreM cunciieHus. [103MINOHHBIE U HEMO3UIIMOHHbBIC
cucTteMbl cumcieHus. V3o0paxkeHne yucia B IO3UIMOHHOI cHcTeMe
cuncnenus. OCHOBaHHE CHUCTEMBI CUMcieHHs. Paspsag B M300paskeHUH
yucna. [IpaBuna 3amycu 4mcen B JECATUYHOW CHCTEME CYHCIICHUS:
an(paBUT NECATUYHOH CHUCTEMBI CUHCIEHHS; OCHOBAaHHE [EeCATHYHOM
CHCTEMBl CUHMCJICHUS; BEC CUMBOJIAa B 3aIlMCH YHCIa B 3aBUCHMOCTH OT
3aHUMAaeMO MO3UIMU. XapaKTepUCTUKA HEKOTOPBIX IO3UIIMOHHBIX
CHCTEeM CUMCICHUS: aindaBuT, OCHOBaHHE, 3alKCh Yucia. [lepeBos dncen
U3 OJTHOH CHCTEMbI cUHclieHHs B Apyryto. IlpaBuia nmepeBoja 4ucen u3
CHCTEMBI CUHCIICHHS C OCHOBAaHHEM D B JIECATHUHYIO CUCTEMY CUHUCIICHHS
¥ 00paTHOro MepeBoja: U3 ACCATUYHOW CHCTEMBI CUHCIICHUS B CUCTEMY
CUHCIIEHUsI ¢ OCHOBaHMeM p. DopMyna MOJHOW 3alMCH HATYypaJbHOTO
YHCiIa X B Pa3lIMYHBIX NO3ULIUOHHBIX CHUCTeMax cyucieHus. CHUCTEeMBI
CUHCJICHUS], IPUMEHSEMbIE B ONEPALMOHHBIX CUCTEMaX KOMIbIOTEpa A
npezacraBieHust uHpopmanun. [lucbkMeHHas 1 yCTHasi Hymepauusl.
IIpaBuna BBMONHEHUS apuPMETHYECKUX ONepaluii B HEKOTOPHIX
MO3ULUOHHBIX CHCTEMaX CYHCICHUS. AJTOPUTMBI apuPMETHYECKUX
omepauuil HaJg UEJbIMH HEOTPULATEIbHBIMU YHCIAaMH B CHCTEMax
CUHCIICHUS C PA3IMYHBIMU OCHOBaHUSIMH.

Tembl 1 BOIIPOCHI, ONpeaessieMble MPernoiaBaTeeM ¢ yueTOM HHTEPECOB
CTyZIEHTA.

Pabora ¢ maremaTH4eckoi, yuyeOHOW W METOAMYECKOH IUTEepaTypou,
CTaThbsIMM II0 paccMaTpUBAaeMOM TeMaTHKe, C IeJbI0 IOJArOTOBKH
MaTepHajoB Ui IPOBENEHUS JHUCKYCCHUH, «KPYIJIOTO  CTOJa».
Pexomenyemblie TeMbl: BO3HHKHOBEHHE CHCTEM CUMCIICHMUSL.

HcTopus cucrem cuucieHus.

Hcropust BOBHUKHOBEHMSI CUCTEM CUUCIICHUSI.

HcTopus BOSHUKHOBEHHUS YHCEN U CUCTEMbl CUHCIICHHUS.

TIpenpicTopus MHGOPMATHKU, HCTOPHS YHCEIL.

Crenpl ApeBHENIIEH CUCTEMbI CYUCIICHUS.

BosHukHOBEHHE CHCTEM CUMCITICHUSL.

Crenpl ApeBHENIIEH CHUCTEMbI CUUCIICHUSL.

JpeBHeerunerckas cucteMa CUMCICHUS.

OnnuHcKre OyKBbI B MATEMATUYECKUX 3aITUCSX.

CrnaBsiHCKasi CHCTEMa CUMCIJICHHSI KaK HaCJIeIHUIIA DIUTMHCKOM.

Bennkoe npeBHenHIMIICKOE H300pETEHUE.

Pacnpoctpanenne HHAMICKOM CUCTEMBI CUMCIICHHS IO 3eMIIe.

JIBonuHas cucteMa CUUCICHHSI COBPEMEHHBIX KOMITbIOTEPOB.
Heno3unmoHHble cUCTEMBI APEBHOCTH.

Ucropus puMcKoit CHCTEMBI CUUCIIEHUSI.

HcTopus necATUYHON CUCTEMBI CUHUCIICHHS.

HcTopust BOSHUKHOBEHHUS HPPAHOHATIBHBIX YHCEIT.

HcTopus BOSHUKHOBEHUS! KOMIUIEKCHBIX YHCEIL.

HcTopus BOSHUKHOBEHUS MPOCTHIX YHCEIL.

AHanu3  METOJOMYECKOH  JIMTepaTypbl, Y4YeOHMKOB  MaTeMaTHKH
HAYaJIbHOW WIKOJbBI, TOCOOMH IS JOIIKOJBHOrO OOY4YEeHHS C LIENbIO
BBISIBJICHHSI COJEpKaHUS OOY4EHHUs IO COOTBETCTBYIOIIMM pasfiesiaM B
MPOELMPOBAaHUN Ha JOIIKOJILHOE W IIKOJIbHOE oOpa3oBaHue. Ha ocHOBe
cpaBHUTENbHOTO aHanmu3a mnporpamm «lllkoma Poccum», «HauanpHas
HIKOJa 2100...» 000CHOBATh HpUMEHsAEMbIE aJIrOPUTMBI
apu(METHICCKHX JICHCTBUIA.

ITpoBecTn 0030p MHTEPHET-CAHTOB M Pa3padOTaTh KaTaJor MHTEPHET -
pecypcos 1o Teme: «Cucremsl cuncieHus». /Cp/
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Pa3nen 6. «J1eMeHTHI TEOPUH ATUMOCTH».




6.1 Tema 6.1. «OTHoWIeHHE AenuMOCTNY. [IoHATHE OMHAPHOTO OTHOIICHUSL. VYK-1.1 VK- | JI1.11 J11.12
CpoiictBa oTHomeHnid. OtHomeHnue aenumoctd. OrmpeneneHue, Korga 1.2 VK-1.3 JI1.19
YUCIO a JenuTcs Ha uucio B. CBONCTBa OTHOIIEHHUS JEIUMOCTH. YK-1.4 VK- | JI1.20J12.1
PednekcuBHOCT,  OTHOIIGHUS  JEMTUMOCTH.  AHTUCHUMMETPHUYHOCTH 1.5 VK-1.6 JI3.6 J12.8
OTHOMICHHSI [EIMMOCTH. TpPaH3UTHBHOCTH OTHOIICHHUS JEIUMOCTH. VK-1.7 OIIK J12.9J13.3
OTHOIIEHNE AETMMOCTH — OTHOUICHHE IOpsaKa. J[elneHue ¢ 0cTaTKoM B -8.1 OIIK-

Z0. TlpuzHaku nenuMocTd. JleauMocTh CyMMbl. [IpuU3HAK IEIUMOCTH 8.2 [IKP-1.1
cyMMbl. HeoOXoquMBbli NMpU3HAK AETMMOCTH CYMMBI JBYX CJaraeMbIX. ITKP-1.2
Heo0xonumoe 1 JOCTaTOYHOE YCJIOBHE ACTMMOCTH CYMMBI JIByX YHCEIL. ITKP-1.3
Heo0xonumoe u 1ocTaTOYHOE YCIOBHE AETMMOCTH CYMMBl HECKOJIBKHX

gucen. OCTaTOK OT JAENeHHs CyMMBI Ha 4HCIO. J[eTMMOCTb Pa3HOCTH.

[Mpusnak genmumocTH pazHocTH. HeoOXxoanmoe U JOCTaTOYHOE YCIOBHUE

JISIUMOCTH pa3HocTH. JlenumocTs npousBeneHus. [IpusHak nenumMoctu

npousBeneHus. HeoOxomuMoe yciaoBHE OETHMMOCTH INPOU3BEICHUSL.

Jemumoctp  4vacTHOTo. JloKasaTenbCcTBa  YTBEPXKICHUH  METOIOM

MaTeMaTHYeCKOW WHAYKOWW. PemeHume mNpakTUYeCcKWx  3aJaHUU.

IIpumMepbl pemieHus NPaKTUYECKUX 3aJlaHul, WILTFOCTPUPYIOLINX

MOJIOXKEeHus TeopuH. /JIex/

6.2 Tema 6.2. «Kpurepuu penumoctu». IloHATHE KpuUTepus IEIUMOCTH YK-1.1 VK- | JIL.11 JI1.12
HaTypaJbHOTO YHCIa Ha HaTypajbHOe uucio. Kpurepuii geamMoctu Ha 1.2 YK-1.3 JI1.19
2. Kpurepuii nenumoctu Ha 5. Kpurepuii nenumoctu Ha 10. Kpurepuii YK-1.4 VK- JI1.20J12.1
nenmumocth Ha 4. Kpurepwuit nenumoctu Ha 25. Kpurepuii JenuMoCcTH Ha 1.5 VK-1.6 |JI2.8 J12.9J13.3
100. Kpurepuii nenumoctu Ha 3. Kpurepuii genumoctu Ha 9. [Tpumepst YK-1.7 OIIK
pelIeHns TPaKTUYeCKUX 3aJaHui, WUTIOCTPUPYIOMNUX IIOJOKECHHUS -8.1 OIIK-
teopud. /Jlex/ 8.2 [IKP-1.1

IKP-1.2
ITKP-1.3

6.3 Tema 6.3. «IIpocTeie unciaa u cocraBHble uncna. OCHOBHas TeopeMa VK-1.1 VK- | JI1.11 JI1.12
apupmernkn». Jenmutenn uucna. Yucna KpaTHele TaHHOMY. Yucia 1.2 VK-1.3 JI1.19
IPOCTHIE U COCTaBHbIE. Pa30ieHne MHOXKECTBA LIENbIX HEOTPULIATEIbHBIX YK-1.4 VK- JI1.20J12.1
yhcen Ha Kiaccel. Pemero Dparocdena. Teopema Epknmma. OcHoBHas 1.5 YK-1.6 JI2.2 J12.8
Teopema apupmeTHky. KaHoHHUECKoe pa3ioxKeHHe HaTypajIbHOIO YUCIIa YK-1.7 OIIK JI2.9J13.3
a. PasnoxxeHwe HaTypaahbHOTO 4YHCIIa HA TPOCTBIE MHOMKHUTEIN. -8.1 OIIK-

IIpakTHdeckoe pasjoXKeHHEe COCTAaBHOTO HATypalbHOTO 4Hcia Ha 8.2 [IKP-1.1
MpOCThble MHOXWTENW. [IpuMepnl pelieHHs NpaKkTUYECKHX 3aJaHuM, ITKP-1.2
WLTIOCTPUPYIOLIMX MOJIOKEHUs Teopuu. /JIex/ ITKP-1.3

6.4 Tema 6.4. «/lenmutenu u kpatHbley. Jenutenu yucna. OOuMe nenuTenn VK-1.1 VK- | JI1.11 JI1.19
gucen. CTpyKTypa [enureneid HaTypalnbHOTO drcna. HamGombrmii 1.2 VK-1.3 JI1.20J12.1
obmmii nenurens (HOJ) uucen a u B. CBolcTBa HauOOBIIETO OOLIETO VK-1.4 VK- JI2.2 J12.8
JeATENsI Yucell a u B. Teopema o ToM, 4To JF000# 0o0muii nenurens 1.5 VK-1.6 JI2.9J13.3
JIBYX YHCET SBJIACTCA JACJIUTENEM HauOONbIIero OOIEero AeNUTeNs YK-1.7 OIIK
qucell. ANTOPUTM HaXOXKIEHHUsI HAHOOIBIIET0 OOIIero NEIUTENs YHCEI. -8.1 OIIK-

TIpaBuiIO MPaKTHUECKOTO HAXOXKICHUS HAaMOOJBIIEr0 OOLIETO JEUTENs] 8.2 [IKP-1.1
IByX uucen. Yucnma kpaTHble JaHHOMY. OOmue KpaTHble YHCEd. ITKP-1.2
Haumenbiiee o6mee kparnoe (HOK) umcen a u B. CBoiicTBa ITKP-1.3

HAMMEHBILEr0 OOLIEro KpaTHOTO 4YUCEN a M B. AJITOPUTM HAaXOXICHUS
HauMeHsbIero obmero kpatHoro uncen. Cesasp mexay HOJ u HOK.
Anroput™m Epximnpa. Ilpumepbl pellleHUs NPAaKTHYECKUX —3aJaHHM,
WITIOCTPUPYIOLIUX —TOJIOKEHUS TEOpUM. PellleHMe MNpakTH4YecKuX
3aJaHUi, ¥ 33129 110 yKa3aHHBIM TemaM. /I1p/




6.5

Tewmbl, pa3nensl, BRIHECEHHBIE HA CAMOCTOSTENIbHYIO TTOATOTOBKY.
Nzyuenue marepuanos nekuuil. [loaroroBka 1oMaiHux 3aanuii K
JIEKIUSM U PAKTUIECKUM 3aHSITHIM [0 TEMaM:

[ToHsiTHE OTHOIIGHUS JEIMMOCTH IICNIBIX HEOTPUIATEIIHHBIX YHUCEIL
CpoiicTBa OTHOLICHUS JIENUMOCTH. Pe(dJIeKCHBHOCTh OTHOIICHHS
JICTUMOCTH.

[lonsiTne OTHOWIEHUS JENMUMOCTH IIENBIX HEOTPUIATENFHBIX YHCEIL.
CBolicTBa OTHONICHUS JeMUMOCTH. CHUMMETPUYHOCTH OTHOIICHUS
JICTTUMOCTH.

[ToHsiTHE OTHOIIEHUS JEIMMOCTH IICNIBIX HEOTPUIATEIIHBIX YHCEIL
CBoiicTBa OTHOUICHHS JAEIMMOCTH. |paH3UTUBHOCTb OTHOIIEHHS
JICTUMOCTH.

[Mpu3HaK AETUMOCTH CYMMBI LIEBIX HEOTPUIIATCIBHBIX YHCEI

[Ipu3HaK AeTMMOCTH Pa3HOCTH LETBIX HEOTPUIATEIBHBIX YUCEI.
[Mpu3HaK AETUMOCTH POU3BEACHHUS LIETBIX HEOTPUIATESILHBIX YHCEI.
IIpu3Hak HEAETUMOCTH CYMMBI LIEIBIX HEOTPUIATEIBHBIX YHCENT
TIpu3Haku HEAETUMOCTH PA3HOCTH LEJIBIX HEOTPUIIATESIBLHBIX YHCEIT
Kpurepun nemumoctn Ha 2 u 5. Kpurepun nenmmmoctr Ha 4 u 25.
Kpurepuu nenumoctu Ha 3 u 9.

IIpu3Hak gemuMocTH Ha COCTaBHOE YHCIIO.

Jloka3aTeNbCcTBa YTBEPIKICHUH METOI0M MaTeMaTHIeCKON MHTYKITUH.
IIpoctrie yncna. CoctaBHBIe yncna. BzanMHo mpocTeie drcna.
PasnokeHne  HaTypaJbHOrO  4YHCIa HAa  MPOCThIE  MHOXKHTEIH.
IIpakTndeckoe pasioXeHHEe COCTaBHOTO HATYpPaJIbHOTO dHCiIa Ha
MPOCTHIC MHOXKUTEIIH.

O6miee kpatHoe uucen. Haumenslnee obriee kpatHoe yucen. CriocoOs
Haxoxaenus HOK.

OOmuii genurenp umcena. HauOompmiumii oOMIMEA AEIUTENb YHCEIL
Cnoco6s1 Haxoxkaenns HOJI.

CBolicTBa HaHOOJBIIEr0 OOILIEr0 IEIUTENsI W HAaMMEHBIIETO OOIIEro
KpaTHOTO YHCEJL.

Teopema o neneHnn ¢ OCTATKOM.

AnropurMm EBkinpna.

TIpocTeie u cocTaBHbIC uncia. Perrero Dparocdena.

OcHoBHast TeopeMa apupMeTUKU. EAMHCTBEHHOCTh Pa3iioKEHHsI LEJIOro
HEOTPUIATETHFHOTO YHCIIa Ha TPOCTHIE MHOKUTEIH.

Pabora ¢ maTemaruueckoil, y4eOHOM M METOAMYECKOH JHTEpaTypoH,
CTaThSIMH TI0O paccMaTpUBAaeMOl TeMaTHWKe, C IENbI0 TOJITOTOBKU
npe3eHTaluy, pedeparTa, MaTepHaioB Uil IPOBEACHHS JUCKYCCHUH,
«KPYTIIOTO CTOJIaY.

Pexomennyemble TEMBL:

CucTeMbl CYUCTICHHUS B HICTOPUYECKOM U COBPEMEHHOM aCTIeKTaxX.
IIpu3Haku JeTUMOCTH CYMMEI, Pa3HOCTH, IIPOW3BEACHUS Ha YUCIIO.
Pemrero DparocdeHa.

Kpurepun nemumoctu.

Mertoapb! pelieHHs: TEKCTOBOH 3a/1auu.

AHanm3  METOAMYECKOW  JHUTepaTypsl, Y4YeOHHKOB  MAaTEMaTHKH
HAYaJIbHOW WIKOJBI, TOCOOMH MJs JOIIKOJBLHOTO OOyuYeHHs C LEJbIO
BBISIBJIICHHSI COJIEPYKAHUSI OOYYECHHsS IO COOTBETCTBYIOIIUM pasleinaM B
MPOELMPOBAHUHU Ha JOIIKOJILHOE U IIKOJIbHOE 00pa30BaHHUe.
Pa3zpaborars cemMrHapcKoe 3aHATHE Ha OCHOBE aHAJM3a CYIIECTBYIOIIIX
y‘{GGHI/IKOB o MaTEMaTHKE, paCCMOTpeB HpI/ISHaKI/I JACIIUMOCTH U
HEJIETMMOCTH CYMMBI W Pa3HOCTH B HAYAIBHOM IIKOJIE.

AHanu3  MeTOOWYeCKOW  JUTepaTypbl, y4YeOHHKOB  MaTE€MaTHKH
HAYaJbHOW IIKOJBI, MOCOOWHA ISl JTOIIKOJIBHOTO OOYYEHHS C IENBIO
BBISIBJICHUSA co;lepn(am/m O6yquI/Iﬂ B l'lpOCL[I/IpOBaHI/II/I Ha IIOKOJIBHOC
obpazoBanue 1o Teme: «OTHOIIEHUE ETUMOCTH.

Br160op yueOHOT0 KOMIUIEKTA MPEIOCTABISAETCS CTYACHTY.

YMK «HauanpHas mkoaa XX| Bekay.

Maremaruka. ABropel: Pygaunkas B.H., Kouyposa E.3., Peimze O.A.,
IOnauera T.B.

Maremaruka. ABropsl: Munaesa C.C., Pocnosa JI.O., Prigze O.A.

YMK «llIkona Poccumy».

Marematuka. ABtopsi: Mopo M.U., Boakosa C.U., Cremanosa C.B.,
banroBa M.A., benbTiokosa I'.B.
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VMK «llepcniextuBay.

Marematuka. Asropsl: lopodees I'.B., Mupakosa T.H., Byka T.b.
VMK «llepcriektuBHas HaYaIbHAS LIKOJIA.

Marematuka. Asrop: Yekun A.JL.

YMK «Ilnanera 3HaHUI».

Marematuka. Asropsl: bammakos M.U., Hedenosa M.T'.

YMK cucremsr JI.b. Dnekonnna - B.B. JlaBeimoa

Marematuka. Astopsl: [aseioB B.B., T'opoos C.®., Mukynuna I'.T".,
0O.B. Casenbesa.

Kommnexkc yueOHHKoB «PaszButne. MHauBuayanbHOCTh. TBOpUECTBO.
Memnenue» («<PUTM»).

Marematuka. ABTopsl: MypasuH I'. K., Mypasuna O.B.

YMK «HauanbHass HHHOBAI[MOHHAS IIIKOJIAY.

Marematuka. ABtopser: ['eiinman B.I1., Mumapuna U.3., 3BepeBa E.A.
/Cp/

Pasnen 7. «PacmiupeHue 4YMCIOBBIX MHOKeCTB. MHOXKeCTBO
MOJIOKUTENbHBIX PAIIHOHATBHBIX YHCE».

7.1 Tema 7.1. «PacmmpeHue 4YHCIOBBIX MHOXKecTB». (OOOCHOBaHHE YK-1.1 VK- JI1.19
HEOOXOMUMOCTH pAaCUIMPEHHsT MHOXKECTBA LEJBIX HEOTPULATEIbHBIX 1.2 VK-1.3 JI1.20J12.1
yucen.  Pacmmupenwe  monstus  ymcna.  [locnenoBaTenbHOCTB YK-1.4 VK- | J12.8 JI2.9J13.3
PacCMOTPEHHUS Pa3IMYHBIX YHUCIOBBIX MHOXKECTB. TpeOoBaHUs, KOTOpPbIC 1.5 VK-1.6
COOIOMAOT MpU  PacIIUpPeHWH  TOHATHA  Yucia.  MHOXKecTBa VK-1.7 OIIK
HAaTypalbHBIX W  [ENBIX  HEOTPUIATEeNbHBIX  umcen. Mcropus -8.1 OIIK-
BO3HHKHOBEHHSI U Pa3BUTHA MOHATHS «PallMOHAIBHOTO yucia. [ToHsaTuHe 8.2 [IKP-1.1
npobu. OTHOIIeHHE paBeHCTBa qpodeii. Teopema 0 TOM, YTO OTHOIICHUE IIKP-1.2
paBeHCTBa Ha  MHOXECTBe  JpoOeil  sBIIETCS  OTHOIICHHEM IKP-1.3
SKBUBAJIEHTHOCTH. OTHOIIEHHE PaBHOCHWIBHOCTH Inpobeir. Teopema o
TOM, YTO OTHOIIEHHE PABHOCUJILHOCTH Ha MHOXKECTBE JpoOei sBIIsEeTCS
OTHOILIICHUEM OJKBHBAJICHTHOCTH. [IpuBeneHue npobeit k  oOeMy
3HameHaremo. CpaBHeHue npooeit. CroxeHune, BEIYUTaHUE, YMHOXKEHHE,

JIeNIeHHe ApooOei.
/J1ex/

7.2 Tema 7.2. «lloHATHE TONOXKUTENBHOTO PAIIOHAILHOTO  YHUCIA. VK-1.1 YK- JI1.19
OTHOIIEHNs Ha MHOXECTBE MOJOXKHTEJIbHBIX PalMOHAIBbHBIX YHCEI». 1.2 VK-1.3 JI1.20J12.1
OmpeneneHre TOJOXKUTEIFHOTO PANMOHAIBHOTO 4YHCIa. MHOXECTBO VK-1.4 VK- [ JI2.8 JI2.9J13.3
MOJIOKUTENIBHBIX pPAllMOHANBHBIX uucen. OTHOIIEHHE paBeHCTBA Ha 1.5 VK-1.6
MHOJKECTBE IIOJIOKUTENBHBIX palMOHANBHBIX umcen. Teopema 00 VK-1.7 OIIK
SKBUBAJICHTHOCTU OTHOILUEHUS PABEHCTBA PALOHAJIBHBIX  YHUCEIL. -8.1 OIIK-

OTHOIIEHMSt HEpaBeHCTBA Ha  MHOXECTBE TMTOJIO’KUATENBHBIX 8.2 TIKP-1.1
panoHanbHbIX yuces. CBOMCTBa OTHOLIEHUS «MEHbIIE)» Ha MHOKECTBE IIKP-1.2
TIOJIOKUTENBHBIX PAllMOHANBHBIX uHhcel. OTHOmIeHHe «OoIbIIe» Ha IKP-1.3
MHOXECTBE HAa MHOXECTBE TOJIOKUTEIBHBIX PALMOHAIBHBIX YHUCEI.

CBoiicTBa OTHOIIEHUSI «OOJIbIIE» HAa MHOXKECTBE Ha MHOXECTBE

HOJIOXKUTENBHBIX PAlMOHANBHBIX unce. /JIex/

7.3 Tema 7.3. «Onepauus CIOXKEHHS HAa MHOXKECTBE II0JOXKUTEIbHBIX VK-1.1 VK- J1.19
panoHanbHbIX yncen». CyMma MOJOXKUTENBHBIX PallMOHANBHBIX YUCEI 1.2 VK-1.3 JI1.20J12.1
U omnepanus CIOXEHHS Ha MHOKECTBE IOJIO)KHTEIBHBIX PAllMOHATBHBIX VYK-1.4 VK- | JI2.8 JI2.9J13.3
gucen. TeopemMa o TOM, YTO CyMMa IOJIOXKHUTEIBHBIX PalMOHATIBHBIX 1.5 YK-1.6
yhcel HE 3aBUCUT OT BbIOOpa uX mpexacrasureneil. Teopema o YK-1.7 OIIK
CYILIECTBOBAHUM U €JMHCTBEHHOCTU CyMMBbI. ClI05K€HHE MOJI0KUTEIbHbBIX -8.1 OIIK-
pannoHanbHBIX yKcen. CBOMCTBA Onepayu CIOKEHHS MOJI0KHUTEIbHBIX 8.2 [IKP-1.1
paliOHANBHBIX ~ 4YHCel.  ACCOIMAaTHMBHOE  CBOMCTBO  CIIOXKEHHUSI. IIKP-1.2
KommyratuBHOEe  cBoiicTBO  ciokeHus. CBOHCTBO MOHOTOHHOCTH ITKP-1.3

OMepaluy CJI0XKEHHUsI OTHOCHUTEILHO OTHOIICHUs «paBHO». CBOICTBO
MOHOTOHHOCTH  OICPAI[MA  CJIOKEHHS OTHOCUTEIBHO  OTHOIICHHUS
«MEHBIIIEY. CBOICTBO MOHOTOHHOCTH onepanun CIIOKECHUS
OTHOCUTENILHO OTHOIIeHUs «Ooiybmie». CBOWCTBO  COKPAaTUMOCTHU
OTepaluy CJI0KEHHUsI OTHOCHUTEILHO OTHOIICHHUs «paBHO». CBOWCTBO
COKPAaTHUMOCTH  OIEpallid  CJIOKCHHS OTHOCHTEIHHO  OTHOIICHUS
MeHbie». CBOMCTBO COKPATUMOCTH OTIEPAIUH CIIOKEHUSI OTHOCHTEIBHO
OTHOIIICHHS OOJIBIIEY. Pemenue MPAKTUYECKUX 3aJlaHuii,
WLTFOCTPUPYIOLIMX MOJIOKEHUs TeopuH. /JIex/




7.4

Tema 7.1. «PacmmpeHue YHCIOBBIX MHOXeECTB». (OOOCHOBaHHE
HEOOXOJIMMOCTH PAaCUIMPEHUs] MHOXECTBA IENbIX HEOTPHIATEIBHBIX
YHUCelL. Pacmmpenue MOHSTHA  YHCTA. [TocnenoBareapbHOCTH
pPaccMOTPEHUs Pa3IMYHbIX YUCIOBBIX MHOXECTB. TpeOoBaHMs, KOTOpPBIE
COONIOAIOT NpPU  PACHIMPEHHUH  TOHATHS  4ucia.  MHOXecTBa
HaTYpaJbHBIX W  LEJNbIX  HEOTPUIATENBHBIX  uucen. Hcropus
BO3HHKHOBCHHS U Pa3BUTHS MOHATHS «PAIlMOHAIBHOTO uyHcia. [ToHsATHEe
npobu. OTHomeHue paBeHCTBa apodeil. Teopema 0 TOM, YTO OTHOLICHHE
paBeHCTBA HA  MHOXKECTBE  JApoOeil  SBIACTCS  OTHOLICHHEM
9KBHUBaJICHTHOCTH. OTHOIICHHE pPAaBHOCWILHOCTH apoOeidi. Teopema o
TOM, YTO OTHOIICHHE PAaBHOCHILHOCTH HAa MHOXECTBE JAPOOCH SBISETCS
OTHOILLICHWEM OJKBHBaJIeHTHOCTH. [IpuBenenue npobeii k oOmemy
3HaMeHaremo. CpaBHeHue 1podeil. CliojkeHne, BEIYUTaHHe, yMHOKEHHE,
neneHue apoOeid. PelieHWe mNpakTHYECKUX 3aJaHuil, W 3agad 110
YKa3aHHBIM TEMaM.

Mp/

VK-1.1 VK-
1.2 YK-1.3
VK-1.4 VK-
1.5 YK-1.6
VK-1.7 OIIK
-8.1 OIIK-
8.2 TIKP-1.1
ITKP-1.2
IKP-1.3

JI11.19
JI1.20J12.1
J12.8 J12.9J13.3

7.5

Tema 7.3. «Omepauus CIIOKEHHS Ha MHOXECTBE TIOJOXHUTEIBHBIX
panroHaNbHEIX gucem». CyMMa MOJOXKUTENBHBIX PAIHOHANBHBIX YHCEI
U Omepalus CIOXKEHHs Ha MHOXKECTBE IMOJIOKHUTEIBHBIX PalldOHATIBHBIX
gucen. CIIOKeHHE TOJIOKHUTEIBHBIX PAaMOHANBHBIX ducenl. CBoHCTBa
omepaluy  CJIOXKEHHUS  TOJOXHUTEIbHBIX  pPAlMOHAIBHBIX  YHUCEIL.
AcconmaTiBHOE CBOWCTBO ClOXeHHS. KOMMYTaTHBHOE CBOWCTBO
CIIOXKCHHUS. CBoiicTBO MOHOTOHHOCTH onepaiun CJI0KEHUS
OTHOCHUTEIILHO OTHOIICHUH «pPaBHO», «MEHbIIE», «Ooublie». CBOKCTBO
COKPAaTUMOCTH  OIEPAllMd  CJIOKEHUS  OTHOCHUTEIILHO  OTHOIICHUI
«paBHO», «MEHBIIE», «OombIiIey». Pemenne MpakTHUECKUX 3aJaHUH, 110
YKa3aHHBIM TeMaM.

Tema 7.4. «Omepanus BBUNATAHUS HAa MHOXKECTBE ITOJOKHTEIHHBIX
palMOHANBHBIX 4YHCET». Pa3HOCTh MOJNIOKHUTEIBHBIX PAMOHATBHBIX
yucesn. Heobxoaumoe ycioBre CyniecTBOBaHUS Pa3HOCTH Ha MHOYKECTBE
TIOJIOKHUTECIIbHBIX paHI/IOHaﬂbHLIX YHUCeII. Onepaum[ BbBIYWTAHUA Ha
MHOJKECTBE TIOJIOXKHUTEIHHBIX pallMOHaNbHBIX yucel. CBOICTBa onepanun
BbIYUTAHUSA TIOJIOKHUTCIIBHBIX paLU/IOHaJ'IbH])IX YHUCCII.
HeaCCOLlI/IaTI/IBHOCTb BbIYUTAHUS. HCKOMMyTaTI/IBHOCTb BbIUUTAHUS.
CBOWCTBO MOHOTOHHOCTH  ONEpAaliil  BBIYMTAHUS  OTHOCHTEIHHO
OTHOILICHUH «PaBHO», «MEHbIE», «Ooiblie». CBOWCTBO COKPATUMOCTH
oTiepaIiyl BRIYUTAHNAS OTHOCHUTEIFHO OTHOIIEHHS OTHOIIEHUH «PaBHOY,
«MEHbILeY, «Oobiey. PeleHre npakTHIecKUX 3aaHuil, Mo yKa3aHHbIM
temam. /TIp/

YK-1.1 VK-
1.2 YK-1.3
YK-1.4 VK-
1.5 VK-1.6
YK-1.7 OIIK
-8.1 OIIK-
8.2 TIKP-1.1
IKP-1.2
ITKP-1.3

JI1.12 J11.19
JI1.20J12.1
JI2.8 J12.9J13.3

7.6

Tema 7.5. «Onepauusi yMHOXEHHS Ha MHOXECTBE MOJIOKHUTEIBHBIX
panroHaNbHBIX ynces». [Ipon3BeieHue MOI0KUTENBHBIX PALMOHAIBHBIX
yycesn. CylecTBOBaHUE NPOU3BEICHUS HA MHOXKECTBE MOJOXKUTEIbHBIX
pauuoHanbHBIX uyMcesn. Omnepanuss yMHOXKEHMS Ha  MHOXECTBE
TIOJIOKUTCIIBHBIX paluoOHAJIbHBIX YHUCCII. CBoiicTBa onepanuu
YMHOXKEHHSI TOJIOKUTENBHBIX PAllMOHAIBHBIX YHCEN. ACCOUUATHBHOCTh
yMHOkeHUs1. KoMMyTaTuBHOCTh yMHOXEHHs. CBOWCTBO MOHOTOHHOCTHU
Olepaluy YMHOKEHHUS OTHOCHTEIBHO OTHOIIECHUS OTHOIIECHUN «PAaBHOY,
«MeHbLIeY, «OoibIe». CBOMCTBO COKPAaTUMOCTH ONEPALMH YMHOXKCHUS
OTHOCHUTENIbHO OTHOILICHHS OTHOILEHUH «PAaBHO», KMEHBIIE», «OOJIBIIIEY.
Pemienne nmpakTuueckux 3agaHui, 0 yKa3aHHBIM TEMaM.

Tema 7.6. «Omnepauusi JAeleHUST Ha MHOXXECTBE MOJOKHTEIbHBIX
pPalMOHANBHBIX 4HceM». YacTHOE IOJIOKHUTENBHBIX —PalUOHAIBHBIX
ymcen. Heo6xonumoe ycinoBre cymecTBOBaHUS YaCTHOTO HA MHOXECTBE
TMMOJIOKUTCJIBHBIX  PAllMOHAJIIBHBIX  YHCEIIL. OHCpaHI/IH JACIICHUS Ha
MHOXECTBE MOJIOKUTEIBHBIX pallMOHAIbHBIX Yncesl. CBOWCTBA onepanuu
JACJIICHUSA TIOJIOKUTCJIbHBIX pallMOHAJIBHBIX YHCEII. HCaCCOL[I/IaTI/IBHOCTI)
nenenua. HexommyrtatuBHOCTH neneHus. CBOHCTBO MOHOTOHHOCTH
ONepaluy JIeJIEHUsI OTHOCHUTEJIPHO OTHOLIEHHUH «PaBHO», «MEHBLIEY,
«Oomnbiey». CBOMCTBO COKPAaTUMOCTH OINEPALMK JIeIEHUSI OTHOCUTEIHHO
OTHOIICHUSI OTHOILICHUH «PABHO», «MEHbLIEe», «Oonbiie». CBOWCTBA
MHOXECTBA  ITIOJIOKUTENbHBIX  PAalMOHAIBHBIX  4Hceld.  PerieHue
MPaKTUYECKUX 3aaHHii, IO YKa3aHHbIM TeMaM. /TIp/

YK-1.1 VK-
1.2 VK-1.3
YK-1.4 VK-
1.5 YK-1.6
YK-1.7 OIIK
-8.1 OIIK-
8.2 TIKP-1.1
ITKP-1.2
ITKP-1.3

JI1.12 J11.19
JI1.20J12.1
JI2.8 JI2.9J13.3




7.7

Tema 7.7. «TunoBsie TexcToBble 3agauny. [lonstue 3amaun. CtpykTypa
TEKCTOBOW 3a7aud. Buapl TeKCTOBBIX 3aaady. MeToapl pelieHus
TEKCTOBBIX 3ajad. OTambl pelleHus TEeKCTOBOW 3amaun. Meron
MaTeMaTHYEeCKOr0 MOJICIIUPOBAHUS TIPH PEIICHHH TEKCTOBOM 3aJauu.
THUNOBBIE TEKCTOBBIE 33/1aud Kypca MAaTEMaTHKH HAYaIbHOH ILIKOJIEL.
Pemienne THUMOBBIX TEKCTOBBIX 3ajad apHU(OMETHYECKHMM METOJIOM.
ConepkaHrne COOTBETCTBYIOUIMX TEM B IIPOCLHPOBAHUHM Ha MIKOJIBHOE
oOyuenue. PemieHue TpakTHYECKMX 3aJad  Ha4YaJbHOTO  Kypca
MaTeMaTHKH apupMeTnaeckum mero oM. /TIp/

VK-1.1 VK-
1.2 YK-1.3
VK-1.4 VK-
1.5 YK-1.6
VK-1.7 OIIK
-8.1 OIIK-
8.2 TIKP-1.1
ITKP-1.2
IKP-1.3

JI1.12 J11.19
JI1.20J12.1
J12.8 J12.9J13.3




7.8

Tembl, pa3fensl, BbIHECEHHbIE HAa CaMOCTOSTEIbHYIO IIOJTOTOBKY.
W3ydeHne TEOpETHYECKUX MaTEpHaloB Kypca, pPelleHHEe NPAKTUYECKUX
3aJJaHui, 110 yKa3aHHBIM TeMaM.

Tema: «Ilonstue npobu». OTHOlIeHHE paBeHCTBa JIpobell. Teopema o
TOM, YTO OTHOIICHHWE pPAaBEHCTBA HA MHOXKECTBE IpOOEH SBISIETCS
OTHOIIIEHUEM 3KBHUBAJICHTHOCTU. OTHOLIEHHE PABHOCUIBLHOCTH APOOEH.
Teopema 0 TOM, YTO OTHOIIEHHE PAaBHOCHIIBHOCTH Ha MHOXKECTBE Ipobeit
ABISETCS OTHOUIEHHEM OSKBHMBaJCHTHOCTU. IlpuBeneHue npobeit k
obrmiemy 3HameHaTento. CpaBHeHue qpo0eit. JlelcTBus ¢ qpoOsMu.

Tema: «MHOKECTBO HOJOXKUTEIBHBIX PALMOHAIBHBIX YHCEID».
O0ocHOBaHNE HEOOXOAMMOCTH PACIIMpeHUs MOHATHA uucia. [ToHsTue
HOJIOKUTENILHOTO PAllMOHAIBLHOTO Yuciaa. MHOMKECTBO MOJIOXKUTEIbHBIX
pauMoHaNbHBIX uHuced. Onepanuu Ha MHOXECTBE IOJIOKHUTEIBHBIX
pammoHanbHBIX ~ ymcen. CBoiicTBa  omepanmuii Ha ~ MHOXECTBE
MOJIOKHUTENBHBIX PALIMOHAIBHBIX YHCEIL.

Tema: «Omnepanus CIOXKEHHsT Ha MHOXKECTBE  IOJOXKHTEIbHBIX
pallMOHANBHBIX  yucem». TeopemMa O CyMMe  IIOJOXUTEIbHBIX
palMOHANBHBIX YHCEN, TPEACTaBICHHBIX APOOSMH C OIMHAKOBHIMHU
3HaMeHaTeJsIMM. TeopeMa O TOM, YTO CyMMa IIOJIOXKHTEIbHBIX
palMOHANBHBIX YHCENT OT BBIOOpA NPENCTABUTENICH OTHX 4YHCET He
3aBucuT.  CBOMicTBa  omepalMud  CJIOXKEHUs  Ha  MHOXECTBE
MIOJIOKHUTEIBHBIX panroHaIbHBIX YHCeN: KOMMYTaTHUBHOCTb,
aCCOLIMAaTUBHOCTb, COKPAaTUMOCTb U MOHOTOHHOCTH OTHOCHUTEIIBHO
OTHOIIICHHH «PaBHOY», «MEHBIIIE, «OOJBIIE).

Tema: «Omnepaiys BBUUTAHHS HAa MHOXECTBE IIOJIOXKHUTEIbHBIX
panuoHanbHEIX uucem». OrmnpeneneHne Ppa3HOCTH  ITOJIOKHUTEIbHBIX
palMoHaNbHBIX  uHcesn. HeoOxonumoe — ycioBHe — CyLIECTBOBAHUS
Pa3HOCTH MOJIOKHUTEJIBHBIX PallMOHAIBHBIX Yncel. Oneparys BbIYUTaHUSL
Ha MHOXECTBE IIOJIOXKMTEIBHBIX PALMOHANBHBIX uHcel. Teopema o
Pa3sHOCTH TIOJIOKUTENbHBIX PpAMOHAIBHBIX YHCEN, IPEICTaBICHHBIX
JpoOsIMU C OJMHAKOBBIMH 3HaMeHaTensiMu. TeopemMa O TOM, 4YTO
pPa3HOCTh  TOJIOKHUTENBHBIX — PAlOHANBHBIX  YHCeJ OT  BBIOOpa
mpeacTaBUTeNeidl 3Tux uucen He 3aBucuT. CBOHCTBa omepanuu
BBIYMTAHUS HA MHOKECTBE TOJIOXKUTEIIbHBIX PALIMOHAIBHBIX YHCEIL.
Tema: «Omepanusi yYMHOXKEHHS Ha MHOXECTBE IIOJIOKHUTEIBHBIX
panMoOHaNbHBIX uyncem». Onepanys YMHOXKEHHS Ha MHOXECTBE
MOJNOKUTENIBHBIX  PALMOHANBHBIX 4HCeNl. Teopema O TOM, 4TO
MIPOM3BE/ICHUE IOJIOKUTEIbHBIX DPAlMOHAIBHBIX YHCET OT BbIOOpa
npeacTaBuTeNeil 3Tux uucen He 3aBucur. CBoicTBa omepaunuu
YMHOXEHHSI: KOMMYTaTHBHOCTb, aCCOLMATUBHOCTH, IUCTPUOYTUBHOCTH
OTHOCHUTENILHO OMNEpalUM CJIOKEHUS, COKPAaTUMOCTb U MOHOTOHHOCTb
OTHOCHTEINIbHO OTHOIIEHUH «PaBHO», KMEHbIIE», «OOJIBIIIE.

Tema: «Omepauust JeneHds Ha  MHOXECTBE  IOJIOKHMTEJBHBIX
palMoHANBHBIX uucem». OmpeaeneHne YacTHOTO —IOJIOKHUTEIbHBIX
palMOHAIBHBIX YHuced. TeopeMa O TOM, YTO YacTHOE MOJIOXKHUTEIbHBIX
paLMOHANBHBIX YHCEN OT BBIOOpa NPEICTABUTENEH JTHUX 4YHCENT He
3aBucuT. Omnepanus JeleHHs Ha  MHOXKECTBE  ITOJIOKHTEIbHBIX
panpoHanbHBIX uucen. CBoMCTBa omepanuy [IeNeHUS Ha MHOXKECTBE
MOJIOXKHUTENBHBIX ~ pAllMOHAJBHBIX  YHCEIL. MOHOTOHHOCTE U
COKPAaTHMOCTb ONEpaluy JEeICHUs] OTHOCUTEILHO OTHOUICHHS «PaBHOY,
«Oombiiey», «MeHbme». CBoWcTBA MHOXECTBa  IOJOXKHUTEIBHBIX
PaLOHATBHBIX YUCE.

Tema: «IlonsTne necsrnunoit apobm». IIpakTuueckoe npeodpa3oBaHue
OOBIKHOBEHHBIX JpoOed B HECATHYHBIC. AJTOPUTMBI BBITOJHEHUS
omepauuii ¢ gecaTHyHbIMH  JpoOsmu. IloHsTHe  OeckOHEYHOI
HEepPHOIUUECKO U Hemepuoandeckor apoou. IIpubmkeHHOe 3HaYeHHE
yhcia 1O HEJOCTaTKy C YyKa3aHHOW To4HOCThIO. [IpubmmkeHHOE
3HAQUEHHWE 4YHCIa M0 HU30BITKY C YyKa3aHHOM TOYHOCThIO. Pemenue
3aJJaHUi Ha BCE JEMCTBUS ¢ OOBIKHOBEHHBIMH U JAECATHYHBIMU JPOOSMHU.
Tema: «I[lonsiTre upparnmoHanpHOTO Ynciaa». Teopema o ToM, 9TO He
CYIIECTBYET PallUOHATIBHOIO YKCIa, KBaApaT KOTOPOro PaBeH 2.
Teopema o ToM, UTO JyIMHA IUATOHAIN KBaJapara co CTOpOHOM 1,
HECOU3MEPHMa € JUIMHOH ero cTopoHsl. CBOMCTBa MHOMKECTBA
MOJIOKUTEJIbHBIX UPpalMOHANBHBIX uncen. [IpakTuueckoe

35

VK-1.1 VK-
1.2 YK-1.3
VK-1.4 VK-
1.5 YK-1.6
VK-1.7 OIIK
-8.1 OIIK-
8.2 TIKP-1.1
ITKP-1.2
IKP-1.3

JI1.12 J11.19
JI1.20J12.1
J12.8 J12.9J13.3




BBHIIIOJIHEHHE ~ apU(YMETHYCCKHX  ONEpaluii C  UppalHOHAIBLHBIMHU
YUCJIAMHU.

Tewma: «IlonsTHe JIeHCTBUTEILHOTO qUCIay. MHuoxecTBO
MOJIOKUTENIBHBIX  JICUCTBUTENBHBIX uncen. CBoiCTBA MHOMXKECTBa
MOJIOKHUTENBHBIX JIEHCTBUTENBHBIX YHcen. Onepalud Ha MHOXECTBE
MOJIOKUTENIBHBIX  JICUCTBUTENBHBIX umcen. (CBOHCTBa MHOXKECTBa
JICHCTBUTENbHBIX uucen. [IpuOimkeHHOe 3HAYCHHWE NEHCTBHUTEIBLHOTO
yycia (10 HEJOCTATKy W MO M30BITKY). OKpYIJIeHHEe YHCell N0 MpPaBUILy
Kpbutoa. Cnoxenrne u BBIYUTAHUE JEHCTBUTENBHBIX YHCET MO METOAY
TpaHull. YMHOXEHHE M JIeJICHHUE JCUCTBUTEIBHBIX YHUCEN 10 METOIy
TpaHHII.

Tema: «PemieHue TEKCTOBBIX 33a4 C JICHCTBUTEIBHBIMU YHCIAMEY.
Pemenne TekcTOBBIX 3a/ad. YacTH OT YUC/IA M YUCIA TI0 €r0 YacTH.
Pemienne TEKCTOBBIX 3a/lady C PALUMOHAIBHBIMH YHCIIAMH. 3aJlaud Ha
paboty. PemeHre TEKCTOBBIX 33/1a4 ¢ palldOHATBLHBIMU YUCIIAMU: 3a]Ia4H
Ha JIBI)KCHHE.

Tembl, pa3menbl, BBIHECEHHBIE HAa CaMOCTOSTEIBHYIO IOATOTOBKY.
M3ydeHne TEOpPETHUECKUX MATEPUATIOB Kypca, pelleHHe MPaKTHUECKHX
3aJIaHuH, 110 YKa3aHHBIM TeMaM.

TeMbl 1 BOIIPOCHI, ONpeesieMbIe MPEoIaBaTesieM C yUeTOM HHTEPECOB
cryneHTa. PaboTa ¢ Maremarudeckoid, ydeOHOH W METOIUYECKOM
TUTEPATypOH, CTaThsIMH TI0 PACCMATPUBAEMON TEMAaTHKE, C IIENBIO
MOATOTOBKM TpE3CHTaluu, pedepara, MaTepuanoB Ui NPOBEICHUS
JTUCKYCCHH, KKPYTJIOT'O CTOJIay. PeKOMEHIyeMbIe TEMBI:

1. 3amaym, NpU pENICHUH MPOUCXOAMT 3HAKOMCTBO CO CMBICIOM
apu(METUICCKUX OTepalnil CII0KESHUS U BBIYUTAHHS

3amayy, TPH PEIICHUH MPOUCXOTUT 3HAKOMCTBO CO  CMBICIIOM
apu(METHYECKUX OIlepaluii Ha OCHOBE TEOPETUKO-MHOXKECTBEHHOTO
MOJX0/la, PEOCHKOM YCBAaWBACTCS KOHKPETHBIA CMBICT KaXKIOW U3
apupmernyeckux onepanuii. K Takum 3agagam OTHOCST:

— HaXO0XICHUC CyMMbI ABYX YUCCII,

— HaxoXKJeHUE pa3sHOCTU. K HUM OTHOCSAT MPOCTHIC 3a/1auH, CBSI3aHHBIC C
ITOHSATUEM PA3HOCTH.

— Pa3HOCTHOE CPAaBHEHHUE YKCEI WM HAX0XKICHUE Pa3HOCTH JIBYX YHCET,
— YBEJIMYCHHUE YMCJIa Ha HECKOJIbKO eAnHUIL (TpsimMasi opma, KOCBEHHAs
dopma);

— YMEHBIIIEHHE YHCIIa HA HECKOJIBKO euHHMIL (TIpsimast popma, KOCBEHHAst
dhopma).

— HaAXO0XJICHUE OCTaTKa.

CocTaBHbBIC 3a/1a41 Ha HAXOXKIACHUE CYMMBI.

CocraBHbBIC 33]]a41 Ha HaXOXICHUE OCTaTKa.

2. 3ajauu, TPU PEUICHUU KOTOPHIX, OOyYaecMbIM YyCBAaWBACTCSA CBS3b
MEXy KOMIIOHEHTaMH M Pe3yJibTaTaMi apUPMETHUECKUX JICHCTBUI.
3agaqn, Opy PEIICHUH KOTOPBIX, 00y4aeMbIM yCBAaHBACTCS CBSI3b MEXIY
KOMIIOHGHTAaMH W pe3yjbrTaTaMu apupmerndeckux acictBuil. K HUM
OTHOCHAT 3aJ1a41 HA HAXO0XKJICHHUE HEU3BECTHBIX KOMIIOHEHTOB.

— HAXOXJIEHUE TEePBOT0 CIAraeMoro IO H3BECTHBIM CYMME U BTOPOMY
cliaraeMomy;

— HAXO0XJIEHHE BTOPOTO CJIAraeMOro IO W3BECTHBIM CyMME U HEPBOMY
claraeMomy;

— HaxXOXJEeHWe YMEHBIIAeMOTO TI0 W3BECTHBIM BBIYHTAEMOMY U
pasHoOCTH;

— HaxXOXJEeHWE BBIYUTAEMOTO TI0 W3BECTHBIM YMEHBIIAEMOMY |
pasHoOCTH;

— HaXOXJEHWE MEPBOr0 MHOXHTENS [0 HM3BECTHBIM IPOU3BEACHUIO U
BTOPOMY MHOXHTEIIIO;

— HaXOXKIIEHHE BTOPOTO MHOXXHUTENSI MO W3BECTHBIM IPOW3BEICHUIO U
MEPBOMY MHOXKHUTEIIIO;

— HAXO0XJICHUE JISITUMOTO 110 U3BECTHBIM JICITUTEII0 U YACTHOMY

— HaXOX/ICHHE JCIMUTEIIS 110 U3BECTHBIM JICIMMOMY U YaCTHOMY.
CocraBHbIC 33]]a91 Ha HAXOXKACHUE CJIATAeMOT0 ¥ BBIYUTAEMOTO.
CocTraBHbIC 32/1a41 Ha HAXOXKICHUE YMEHBIIIAEMOTO.

CocraBieHue 3a]aui Ha HAXO0XK/IeHHE YMEHbIIaeMOT0,




BBIYUTAEMOT'0, PA3HOCTH.
3. 3agaun, NpU PELICHUH KOTOPHIX PACKPBHIBAIOT IIOHSTUS KPAaTHOTO
oTHomeHusl. K HUM OTHOCAT 3agayd, CBSI3aHHBIE C HOHATHEM KPAaTHOTO
OTHOIICHUS:

— KpaTHO€ CpaBHEHHE YHCEeN MM HaXO)KAEHHE KPaTHOTO OTHOIICHHS
nByx yucen. (Bo ckoibko pas 6onbuie? Bo ckonbko pa3 MeHblIe?);

— yBeIMYEHHE 4YHCIa B HECKOJbKO pa3 (mpsmas Qopma, KoCBEHHas
dopma);

— YMEHBbIICHHE 4YHciIa B HECKOJNbKO pa3 (mpsmas (opma, KOCBEHHas
thopma).

3aga4n ¢ KOCBEHHBIMH BOIIPOCAMH.

CocraBHbIe 33/1a41 Ha PAa3HOCTHOE U KpAaTHOE CPaBHEHHE.

3a1auu Ha HAXO0XIEHHE CYMMBI JIByX IIPOU3BEICHUI.

4. Bugsl 3amad B HayalbHOM IIKOJE. 3aJayu, MPU PEIIEHHH KOTOPBIX
PacKpbIBAlOT MOHATHS KPaTHOrO OTHOUIeHWs. K HUM OTHOCAT 3anayu,
CBSI3aHHBIE C MOHATHEM KPaTHOTO OTHOIICHHUS:

— KpaTHOE CpaBHEHHE YHCENl WM HAXOXJCHHUE KPAaTHOTO OTHOIICHHUS
nByx yucen. (Bo ckosbko pa3 6onbiie? Bo ckonbko pas MeHble?);

— YBEJIMYEHHE YHCIa B HECKOJIBKO pa3 (mpsimas ¢opma, KOCBEHHas
opma);

— yMEHBIIEHHE YHCIa B HECKOJIBKO pa3 (mpsmas (opma, KOCBEHHas
dhopma).

3anauu Ha KpaTHOE CPaBHEHHUE.

3agaun Ha YBeNMUCHHE M YMEHBIICHHE 4YHCIa B HECKOJIBKO pa3
(xocBeHHas hopma).

CocraBHBIe 33J]a4H Ha pa3HOCTHOE U KPATHOE CPaBHEHHE.

3a1auu Ha HAXOXJIEHHE CYMMBbI JIByX IIPOU3BEICHUI.

5. 3amauW, TpH PpEIIEHWH NPOUCXOAUT 3HAKOMCTBO CO CMBICIOM
apu(METUYECKUX ONepalnii yMHOXKEHHS U JICJICHUSL.

3aga4un, TpPH PEMICHUH MPOMCXOAUT 3HAKOMCTBO CO  CMBICIOM
apu(METHYECKUX OIlepaluii Ha OCHOBE TEOPETUKO-MHOXKECTBEHHOI'O
MOAX0Aa, DPEOEHKOM YCBaWBaeTCs KOHKPETHBIA CMBICT KaXKIOH H3
apupmernyeckux onepauuii. K Takum 3agagam oTHOCST:

— HaXOJK/ICHHE CYMMBI OJIMHAKOBBIX ClIaraeMbIX (IIPOU3BEICHU);

— JIeJICHUE Ha paBHbIC YaCTH;

— JIeNIeHUE TI0 COJIePIKaHMIO.

— 3aJla4yi Ha YBCIIMUCHUEC U YMCHBIICHUEC YN CJIa B HECKOJIBKO pa3 (HpﬂMafI
Y KoCBeHHas popma);

— HaXO0XJCHUEC IEPBOTO0 MHOXHUTCIA IO H3BECTHBIM NPOU3BCACHUIO U
BTOPOMY MHOXKHUTEIIO;

— HaXO0XXJCHUEC BTOPOIrO MHOXUTECIA IO HU3BCCTHBIM HNPOU3BECACHUIO U
MIEPBOMY MHOXHTEJIIO;

— HaXOJK/ICHHE JETTMMOTO 110 U3BECTHBIM JIEJIUTENIO U YaCTHOMY

— HaXOXACHUC NCIUTEIIA 110 U3BECTHBIM JCJIMMOMY U YaCTHOMY.

6. Meronuka 00yueHHs PELISHUIO 3a/1a4 Ha YMHOKEHHE U JIeJICHHE.
33.213“11/1 Ha HaXO0XIOCHHUEC CYMMBI OANHAKOBBIX cJIara€MbIX
(Ipou3BeneHNs) PACKPBIBAIOT CMBICHT apU(PMETHYECKOro AeHCTBHS
YMHOXCHUA.

3aga4yn Ha HaXOXKAECHHE YaCTHOTO MPEJICTABICHBI 3aJa4aMy Ha JeJICHUe
MO COACPKAHHMIO, KOTOpBIE CHayaja pEHIAOTCS MPAKTHYECKH, C
MIOMOIIbIO0 PUCYHKOB, CXEM.

3amaun Ha JICJICHWE HA PaBHBIC YaCTH PACKPBIBAIOT CMBICH pa3OHEHUs
MHOXXECTBA Ha PaBHOYMCICHHBIE, MOMAPHO HENEePEeCeKArONInecs
IIOAMHOXKECTBA. CBsi3aHBl OHM C OTBICKAHHMEM YMCJAa DJJIECMEHTOB B
KaXIOM TIOAMHOXXECTBE pa30OHeHHs. PemaroTrcss TNpakTHYeCKH ¢
UCIIOJIb30BAaHUEM HJLTIOCTPALMH.

3anauu Ha yBenudeHue (YMEHbIIEHNE) Yicia B HECKOJIBKO pas.

3agaun Ha yBenWuyeHHE (YMEHbBLICHWE) 4YHCla B HECKONBKO pa3 B
KOCBEHHOU (hopme.

3aga4n Ha KpaTHOE CPABHEHUE UHCETL.

3amauuM Ha YyBEJNWYEHHE M YMEHBIICHHE 4YHCIa B HECKOJIIBKO pa3
(xocBeHHas popma).

IIpocTble 3a1auu Ha YMHOXEHHE.

3agaun Ha yBeITMUCHUE U YMEHBIICHHUE YNCIIa B HECKOJIBKO pas.

3anauu Ha JIeJIeHUE 10 COJIEPKAHUIO M HA PaBHbIE YacTH.

3agaun Ha yBeITMUEHUE U YMEHBLICHHE YUCIIa B HECKOIBKO Pa3




(xocBeHHas popma).

7. 3amauy Ha HAXOXKJICHUE YUCEI I10 UX CYyMME U Pa3HOCTH.

8. 3amaun Ha HaXOXKJCHHUE YUCET IO UX CYyMMe M KPaTHOMY OTHOILLIECHHIO.
9. 3amaun Ha BBIYMCIICHHE HEM3BECTHOTO 110 Pa3HOCTH JIBYX BEJIHYHH.

10. 3agaun Ha 3aMeHy TaHHBIX.

11. 3amaun Ha 3aMCHY JIaHHBIX.

12. 3amauu, penaeMblie CIOCOOOM MPHUBEICHUS K SIUHHIIC.

13. 3amauu, penraemble ClIOCOOOM OTHOIICHUH.

14. Meronuka oOyueHHMs MIAAIIMX MIKOJBHUKOB PEIICHUIO 3alad C
HEONpeIeICHHBIMU HEU3BECTHBIMH.

15. 3amauun Ha 107U U APOOH.

16. 3aga4y Ha IPOLIEHTHI

17. 3amaun Ha COBMECTHYIO paboTy

18. 3amaun Ha HaxOXACHHWE NEpUMETpa U CTOPOH TE€OMETPHUECKUX
Guryp.

19. 3amaun Ha HAXOX/ICHHUE TUIOIIAIU TEOMETPHUECKUX QUTYP.

20. 3agaun «IleHa, KOJIUIECTBO, CTOMMOCTEY

21. 3amaun Ha ABIKEHHUE.

22. CroxacTU4ecKue 3a/1a4u.

23. KomOuHaTOpHBIEC 3a/1a4H.

24. OpraHuzanysi peuIeHUs HECTaHJAPTHHIX 3aJad 0 MaTeMaTHKe B
HayYaJIbHOH IIKOJIE.

25. MeTos MaTeMaTHYECKOTO MOJICIIMPOBAHHUS TIPU PEIICHUH 3a7ay.

26. OpraHuzanus pelieHns 3a/1a4 Ha MPEAIoIOKeHNEe U 3aMeHy JTaHHBIX
B HavaspHOH mkone. /Cp/

Pa3nea 8. «Pacimmpenne unciaoBbIX MHOXKeCTB. JlecaTnunbie qpoom.
MHO0:KeCTBO MOJI0KUTENHHBIX HPPALMOHAIBHBIX YHCED).

8.1

Tema 8.2. «MppauuonansHele uucna». [loHsATHe HppanMOHAIBHOIO
yucna. TeopeMa 0 TOM, YTO HE CYIIECTBYET DPalMOHAJIBLHOIO YHCIA,
KBaZpaT koroporo paseH 2. Teopema o0 TOM, YTO IJMHA JAMArOHajIH
KBaJ[paTa CcO CTOPOHOH 1, HecousMepuMa C JUIMHOH €ro CTOPOHBL.
CBOiiCTBA MHOXECTBA  IMOJIOXKUTEIBHBIX HppallMOHAJIBHBIX  YHCEII.
Pemenne mpakTHYECKUX 331aHMH, 110 yka3aHHEIM TeMaM. /I1p/
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8.2

Tembl, pa3fensl, BbIHECEHHbIE HAa CaMOCTOSTEIbHYIO IIOJTOTOBKY.
N3yueHne TeopeTHYECKHX MaTepHallOB Kypca, PELIeHHE MPaKTHYECKHX
3aJJaHui, 110 yKa3aHHBIM TeMaM.

Tema: «[lonsiTue necstuuynoit apobu». IIpakrnueckoe nmpeoOpazoBaHue
OOBIKHOBEHHBIX JpoOeld B HECATHYHBIE. AJTOPUTMBI BBITOJHEHHS
omepauuii ¢ gecaTHyHbIMH  JpoOsmu. IloHsTHe  OeckOHEYHOM
MEPUOJIMUECKON U HeTleprHoandeckoil npoou. [pubnmxeHHoe 3HaYeHUE
yhcla 1O HEJOCTaTKy C YyKa3aHHOW To4HOCThIO. [IpubmmkeHHOE
3HAUEHHWE 4YHCIa IO H30BITKY C YyKa3aHHOM TOYHOCTBIO. Pemienue
3aJJaHU{ Ha BCE JEMCTBUS C OOBIKHOBEHHBIMH U JICCATHYHBIMU JPOOSMH.
Tema: «IloHaTHe WppannoHATBFHOTO YHCHa». TeopemMa O TOM, YTO HE
CYLIECTBYET pAalMOHAIBHOTO YHCJA, KBaJpaT KOTOPOro paseH 2.
Teopema O TOM, 4YTO JUIMHA JMAaroHAIM KBajpaTa CO CTOPOHOH 1,
HEecoWm3MepuMa C JUIMHOM ero cropoHsl. CBOHCTBA MHOMECTBA
MOJIOXKUTENBHBIX UPPALMOHANBHBIX yKcel. [IpakTHueckoe BBIIIOJIHEHHE
apuPMETHIECKUX OTepaliii ¢ HPPAIIHOHAILHEIMU YHCITaMH.

Tema: «ITonsiTHe JIEHCTBUTENBEHOTO quCIay. MHoxecTBO
MOJIOXKUTENBHBIX ~ JEHCTBUTENBHBIX uncen. CBoiicTBa MHOXECTBa
MOJIOXKHUTENBHBIX JIeHCTBUTENBHBIX YHcen. Onepanud Ha MHOXKECTBE
MIOJIOKUTENBHBIX ~ JEHCTBUTENBHBIX uncen. CBoOWCTBA MHOXKECTBa
JICHCTBUTENbHBIX uuces. [IpuOimmkeHHOe 3HAYCHUE JEHCTBUTEIILHOTO
yhcna (10 HEJOCTATKY M MO U30BITKY). OKpYIIICHHE YHCEN MO MPaBUIY
Kpeinoa. CrnoxeHre U BBIYUTAHUE JIEHCTBUTEIILHBIX YUCEI IO METOAY
TpaHull. YMHOXXEHHE U JeJICHHE JCUCTBHUTENbHBIX YHCEN MO METOIy
TpaHull.

Tema: «Pemenue TEKCTOBBIX 3a1ad C JACHCTBUTEIBHBIMH UYHUCIAMW.
PemieHne TEKCTOBBIX 3a7ay. 4acTH OT YHCJIAa M YHCJIA IO €ro 4YacTH.
Pemenne TeKCTOBBIX 3a/7a4 C PAlMOHAIBHBIMH YHCJIAMH. 3a/la4d Ha
paboty. PenieHne TeKCTOBBIX 3a7ay C pallMOHAJILHBIMH YUCIIAMHU: 331441
Ha JIBIJKEHHE.

Tema: «ConeprkaHHe COOTBETCTBYIOIIMX TEM B IPOCLUPOBAHUU Ha
MIKOJIbHOE ~ OOydYeHHe». AHalu3 COOTBETCTBYIOIIETO COJEpPKAHUS
COOTBETCTBYIOIIUX TEM B IPOCHHMPOBAaHUU Ha MIKOJIbHOEC 06y'iCHPle.
AHaNIH3 MKOJIBHBIX yYeOHUKOB MaTEMAaTHKH.

TeMbl 1 BOIPOCHI, ONpeAesieMbIe MPEIoIaBaTeIeM ¢ yYeTOM HHTEPECOB
cryneHta. Pabota ¢ wmarematmdeckoll, y4eOHON UM METOAMUYECKOMN
JUTEPaTypOl, CTaThsiIMA II0 PACCMAaTPUBAEMOW TEMAaTHKE, C LEIbI0
MOATOTOBKH MpE3eHTaluy, pedepara, MaTepHAIOB ISl MPOBEICHUS
JIUCKYCCUH, «KpYIJIOro crojla». PekomeHnyemble Tembl: Pemenue
YpaBHEHHH Ha OCHOBAHMM 3aBUCHMOCTH MEXIy KOMIIOHEHTaMH U
pe3ynbTaToM JeHCTBUSL.

IlonaTue uppannoHansHOro yncia. Teopema 0 TOM, YTO HE CYIIECTBYET
palMOHAIBHOTO YUCIIa, KBaZpaT KOTOporo paseH 2. Teopema 0 TOM, 4TO
JUIMHA JUaroHajld KBajJpara co CTOpPOHOU 1, Hecousmepuma C AITUHON
ero croponsl. CBOWMCTBAa MHOYKECTBA IOJIOKUTEIBHBIX UPPALMOHAIBHBIX
ypcea. MHOKECTBO MOJIOKUTEIbHBIX HeﬁCTBI/ITeJ'II)HBIX YHUCCII.

IlonaTtne neWCTBUTENBHOTO 4YHCIa. MHOMXKECTBO — ITOJIOKHUTEIBHBIX
NeUCTBUTENbHBIX uucel. CBoicTBa MHOXECTBa  MOJOKUTEIBHBIX
JEHCTBUTENBHBIX YHCENl. AKCHOMAaTHYECKOE IIOCTPOCHHE MHOXKECTBa
TIOJIOKUTECIIBHBIX ﬂeﬁCTBHTCHBHBIX yucea. OTHoIIeHHE TNnopsAaAKa Ha
MHOXECTBE IOJIOKHTENbHBIX JEHCTBUTENbHBIX 4yucen. Omnepanuu
BBIUMTAHUS Ha MHOX>XCECTBE IIOJIOXKHTCIIbHBIX }IeﬁCTBHTeHBHbIX YHUCCII.
CBoiicTBa MHOKECTBA.

IMudaropeiickas mkona: ydeHue O uucie. YueHue mnudparopeiies o
TapMOHHUHM U yuciie. Yucna, CMMBOJIBI, CI0Ba.

IIpoBectn 0030p mepHOAUIECKON M CHENUATH3UPOBAHHON JTUTEPATypHL
PazpaGorate aHHOTMpOBaHHBIA KaTajor 1o Teme: «YucioBbie
MHOXkecTBay. /Cp/
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Pa3nen 9. «KAxcHOMATHKA MOJIOKUTEIbHON CKAJISAPHON BeTUYMHBD).




9.1 Tema 9.1. «AKCHOMATHKAa TIOJIOKUTEIBHON CKAJISPHOW BEJIUYHHBD). 1 YK-1.1 VK- JI1.19
OOuiee moHATHE BeNWYMHBL. Bunel BenuuuH. Vcropust pa3BUTHS 1.2 VYK-14 JI1.20J12.1
MOHATHUSA BENWYUHBI. AKCHOMAaTHKa IOJIOKHUTEIBHON  CKaJsipHOM VK-1.5 VK- | JI2.8 JI2.9J13.1
BesuuuHsl. /IIp/ 1.6 YK-1.7 [JI3.2J13.3JI3.5

OIIK-8.1
ITKP-1.1
ITKP-1.2
ITKP-1.3

9.2 Tema 9.2. «AKCHOMATHKA TIOJIOKUTEILHON CKAJSIPHOW BEJIMYMHBI. JUTMHA 1 YK-1.1 VK- JI1.19
orpeska». IlonATtme [umHBI OTpe3ka. l3MmepeHnme [UIMHBI OTpE3Ka. 1.2 VK-14 JI1.20J12.1
CaoiicTBa JuiuH oTpe3kos. /1Ip/ YK-1.5 VK- | JI2.8 JI2.9]13.1

1.6 YK-1.7 |J13.2 JI3.3 JI3.4
OIIK-8.1 J3.5
IKP-1.1

ITKP-1.2

ITKP-1.3

9.3 TeMmbl, pa3gensl, BBIHECEHHBIE HAa CaMOCTOSTEIbHYIO IOArOTOBKY. 37 YK-1.1 VK- J1.19
N3yueHne TeopeTHUECKWX MaTepHalioB Kypca, pelleHHe MPaKTHIECKUX 1.2 VK-14 JI1.20J12.1
3aJIaHuH, 10 YKa3aHHBIM TeMaM. VK-1.5 VK- | JI2.8 J12.9J13.1
Tema: « AkcMOMaTHKa MOJIOKUTENHHON CKAMSIPHON BEMYMHBI: TUIOMIATh 1.6 YK-1.7 |J13.2 J13.3 JI3.4
¢durypel. M3mepenne miomany miockod ¢uryps». Ilnomans ¢urypsi, OIIK-8.1 JI3.5
ee m3Mepenue. CrocoObl HAXOXKICHUS IUIOMIAJCH TUIOCKHX (QHTYP. IKP-1.1
CBolicTBa  IUIOMIAMM  IUIOCKOH  (DUTYpBIL PaBHoBennKue u [IKP-1.2
paBHOCOCTaBlieHHbIe (GuUrypsl. CBOHCTBa pPaBHOCOCTABJICHHBIX (QUTYP. ITKP-1.3

Teopema 0 pPaBHOCOCTABJIEHHOCTH TPEYTrOJbHHMKA U MPSIMOYTOJBHHKA.
Teopema 0 paBHOCOCTaBIEHHOCTH TPEYroJbHUKA U MapajulenorpaMMa c
0o0mmuM yriom npu ocHoBaHUH. CriocOObI HAXOXKIEHHS TUIOMAIH QUTYD.
IInmomane mapamnenorpamma. Ilnomanes TpeyrompHuka. Ilnommans
Tpaneuuu. [Inomaas npaBUIBHOTO N-yTroJIBHUKA.

Tema: «AKCHOMATHKa MOJOKUTENFHON CKAISIPHONH BEIMYHHBI. O0BEM
tenay. [ToHsaTne «oObeMm Tena». M3mepenue oOwvema Tena. M3mepenue
obbema xuakocTH. CBoOHCTBa 00HEMOB Tell.

Tema: «AxkcuOMaTHKa IMOJIOKUTENBHOM CKaISpPHON BEIMYHHBI: BPEMS.
AKcuoMaTHKa MOJOXHUTEJIPHONW CKAISIPHOW BENWYMHBI. Bpems. Mepsl
BpPEMEHH. DBOJIIOIMS €AMHUI] H3MEPEHHUS BPEMCHHU.

Tema: «AKCHMOMAaTHKa MOJOXHUTEIFHON CKAIAPHOIN BEIMYMHBI. TTOHITHE
BEJMUMHEI yriaa». [loHsTue Benndunsl yria. Msmepenue yrios.

Tema: «AKCHMOMAaTHKa MOJOXHUTEIBFHON CKAIAPHOIN BENMYMHBI. TTOHITHE
Macchl Tena». M3mepeHune macchl Ten. DBOMIONMSA €JUHUL] U3MEPEHHS
MAaccChl.

TeMmbl 1 BOIIPOCHI, ONpeesieMble MTPEroiaBaTeeM ¢ yUeTOM HHTEPECOB
CTylleHTa. AHaJIN3 COOTBETCTBYIOIIEIO COJACPKAHHUSI COOTBETCTBYIOIUX
TeM B IPOCHHMPOBAHMM HAa IMIKOJIbHOE OOydeHHe. AHaIN3 HIKOJIbHBIX
Y4eOHUKOB MaTEeMAaTHKH.

Pabora ¢ maremarndeckoil, yueOHOW M METOAWYECKOH IUTEpaTypoi,
CTaThsIMH IO paccMaTpUBAaEMOl TeMaTHKe, C IeJbI0 MOJATOTOBKH
npe3eHTauuy, pedepaTa, MaTepHajoB Uil IPOBEAEHHUS JHUCKYCCHH,
«kpyrioro cronay. Pexkomennyemsle Tembl: Pasgen «Bemuuuuep B
HayanbHOW mmiKone. Llenu ¥ NPUHLIMIBI TOCTPOEHUS COAEPIKATENIHLHO-
METOIMYECKON JIMHUU BEIMYUH B HayalbHOM IIKOjie. TeopeTHueckue
OCHOBBI M3yueHus: Tembl «[lnomanp ¢Gurypel u ee usMepeHHe» B
HavyampHOW 1mkosne. ConepikaTenbHbIE OCHOBBI W3YYEHHUS TEMBbI
«[Inomans ¢urypsl 1 ee u3MepeHHe». AKCHOMBI Mepbl. Pe3ynbTarhl
W3yUYCHHs, OTPAKEHHBIC B MPOrpaMMax IIKOJBHBIX 00pa30BaTEIbHBIX
yupexxaenuil. IlpaBuna n3MepeHUs BeNWYHMH. AJTOPUTM HM3MEPEHHUS
BEJMUYMH. OTambl W3y4YeHHUS] BEJIMYMH B JOMIKOJIHHOM H Ha4YaJIbHOM
obpazoBaHuy. DTamsl H3ydeHus TeMbl «Ilomansy. /Cp/

Pa3nen 10. Kontpoas.




10.1

/OK3amen/
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10.2

/OKk3amen/
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10.3

/OKk3amen/
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4. POHJ OOEHOYHBIX CPEJICTB

CtpykTypa U comepskanue (poHIa OLEHOYHBIX CPEACTB JUIA MIPOBEICHUS TEKYIIEH 1 MPOMEXKYTOYHOH aTTECTAIIMHU PE/ICTaBICHEI B
IMpunoxenuu 1 x paboueil mporpaMMe JUCIUIUINHEL.

5. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHHUE JUCIUIIIMHBI

5.1. OcHoBHas JIuTEpaTYpa

ABTOpBI, COCTaBUTEIH

3arimaBue

H3patenscTBO, IO

Komuua-Bo

Jletiouun I'. B.,
Orypuos A. II.

[MuceMma u 3cce o kuTaiickoit pumocopun u
JIBOMYHOM CHCTEME MCUUCIICHHS: Ty ONUIINCTHKA

Mocksa: UHCTUTYT
¢unocoduu PAH, 2005

http: //biblioclub.ru/index.

php?

page=book&id=41136

HEOTpaHUYECHHBIH JOCTYTI
JUTSI 3aperuCTPUPOBAHHBIX
MOJIb30BaTelIeh

JI1.2

CenuBanos /[. @.

beckoHeuHbIe AeCATUYHBIE IPOOH U
WppalMoHaIbHbIE YUCIIA

Canxr-ITetepOypr: Turm.

WNwmr. Axan. Hayk, 1907

http: //biblioclub.ru/index.
php?
page=book&id=103853
HeOFpaHI/I‘IeHHHﬁ JA0CTyII
JJIA 3apETUCTPHUPOBAHHBIX
MOJTH30BATENEH

J1.3

I'psinosoit /1. U.,
Crpenkosa H. B.

Jlornka: 3amaun 1 ynpaxxHeHus: yaeOGHoe mocooue

Mocksa: FOnutn, 2015

http: //biblioclub.ru/index.
php?
page=book&id=115410
HeOl‘paHI/I‘leHHHﬁ JA0CTyIl
JUIA 3apEruCTPUPOBAHHBIX
M0JIb30BaTeNen

J1.4

JlaBpuxosa 1. H.

Jloruka: yunmcs pemars: yae6Hoe ocooue

Mocksa: FOnutn, 2015

http: //biblioclub.ru/index.
php?
page=book&id=115412
HEOTIpaHUYEHHBIA TOCTYII
JUIA 3apEruCTPUPOBAHHBIX
MOJTh30BATENCH




ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
JI1.5 |denexunn O. B., HenpepbIBHOCT 1 MppAIMOHATBHBIE YHCIIA Opnecca: Mathesis, 1923 http: //biblioclub.ru/index.
[laryrosckuii C. O. php?
page=book&id=130570
HEOTPaHHYEHHBIH JTOCTYIT
UL 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI1.6 |Cynmomnaros C. B., JIMCKpeTHAs MATEMATHKA: YIeOHUK Hoocubupck: http: //biblioclub.ru/index.
OBuunHuKoBa E. B. Hoocubupckuii php?
roCy/apCTBEHHEII page=book&id=135675
TeXHWUECKUil yHHBepCHTET, | HEOTPAHUUCHHBIH 10CTYTI
2012 UL 3apETUCTPUPOBAHHBIX
MOJIB30BaTENEH
JI1.7 |Cynomnaros C. B., MaremaTrdeckas JIOTHKa U TCOPHS aJITOPUTMOB: Hosocubupck: http: //biblioclub.ru/index.
OsunnnukoBa E. B. Y4eOHUK Hogocubupckuii php?
rOCyIapCTBEHHBIN page=book&id=135676
TEXHIUECKUH YHUBEPCHTET, | HEOTPaHMUEHHBI J0CTYI
2012 UL 3aPETUCTPUPOBAHHBIX
MOJIB30BATENEH
JI1.8 |Xaycmopd @., Teopust MHOKECTB Mocksa|/Teaunrpan; OHTH |http: //biblioclub.ru/index.
Benenucos H. B., HKTII CCCp, 1937 php?
Anexcanzpos I1. C., page=book&id=139509
Kommoropos A. H. HEOTPAaHUYEHHBIN TOCTYTI
UL 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI1.9 |Ilens A. X, BBezieHre B TEOPHIO MHOXKECTB: Kypc: yueOHOe Mocksa: HTepHeT- http: //biblioclub.ru/index.
Bepemiarun H. K. rmocobue YHuBepcurer php?
MHCI)OpMaHI/IOHHBIX page=b00k&ld=234675
Texuonoruit (MHTYUT), HEOTPaHMYCHHBIN J0CTYIT
2007 JUISL 3apETUCTPUPOBAHHBIX
MOJIb30BAaTENEH
JI1.10 |Tnaakux O. B., Benpix  |Maremarndeckas Joruka: y4eGHO-METOqMIECKOE Eneu: Enenkwuii http: //biblioclub.ru/index.
O. H. nocobue rocyIapCcTBEHHBIN php?
yHuBepcutet um. 1. A. page=book&id=272140
Bynuna, 2011 HEOTPaHHYEHHBIH JTOCTYII
UL 3apETUCTPUPOBAHHBIX
oJib30BaTeneit
JI1.11 |danunosa T. B. Teopust uncen: 3aj1auu ¢ IPUMEPAMH PEIICHHI: Apxanrensck: CeBepHbIi http: //biblioclub.ru/index.
yuebHOe mocobue (ApxkTHueckuii) php?
(enepanbHblii yauBepcuTer | Page=book&id=436368
(CADY), 2015 HEOTPaHHYEHHBIH JOCTYII
UL 3apETUCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.12 |Bunorpanosa E. IT. Maremaruka: yueOHOe Tocooune Mocksa: ®JIMHTA, 2014 | http: //biblioclub.ru/index.
php?
page=book&id=439527
HeOl"paHH'—[eHHbII‘/JI J0CTYyI
JUISL 3apETUCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.13 |Xao B., Mak-HotoH P., | AkxcuoMaruueckue CUCTEMBI TEOPUU MHOKECTB Mocksa: U3narenscTBo http: //biblioclub.ru/index.
Kanyxuun JI. A. WHOCTPAaHHOU JIUTEPATYPHL, php?
1963 page=book&id=446167
HEOTPaHHYEHHBIH JOCTYII
UL 3apETUCTPUPOBAHHBIX
oJib30BaTenei
JI1.14 |Tyncreiin P. J1., MaremaTtndeckas JIOTHKa Mocksa: U3naTenscTBO http: //biblioclub.ru/index.

[IIuxanoBuu 1O. A.

WHOCTPAHHOH JINTEPATYPHI,
1961

php?
page=book&id=449971
HeOI‘paHI/I‘{eHHHﬁ JA0CTYyII
JUI 3apETUCTPUPOBAHHBIX
10JIb30BaTeNel




ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
JI1.15 |Iendunn 1., Epmos  |Maremarudeckas Joruka Mocksa: Hayxka, 1975 http: //biblioclub.ru/index.
10. JI., Monyenxo A. W. php?
page=book&id=450507
HEOTPaHHYEHHBIH JTOCTYIT
UL 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI1.16 |Cnynenxwuii E., DIIeMEHTHl MAaTEMaTHIECKOMN JIOTHKA U TEOPUS Mockaa: IIporpecc, 1965 http: //biblioclub.ru/index.
Bopkosckuii JI., MHOKECTB php?
Kosanenxo 1. H. page=book&id=458267
HEOTPaHWYEHHBIN TOCTYII
JUTS 3apETUCTPUPOBAHHBIX
oJib30BaTeNei
JI1.17 |Cromn P. P, MmuoskectBa. Jloruka. AKCHOMaTHIECKHE TEOPUH Mockaa: ITpocBelieHue, http: //biblioclub.ru/index.
IlIuxanosuy 1O. A. 1968 php?
page=book&id=458268
HEOTPaHHYEHHBIH JOCTYII
UL 3aPETUCTPUPOBAHHBIX
0JIb30BaTenei
JI1.18 |Kuranosa E. @. JluckpeTHas MaTeEMaTHKa: y4eOHOE mocoOue Tomck: Db Kontenrt, 2014 | http: //biblioclub.ru/index.
php?
page=book&id=480497
HEOTPaHHYEHHBIH JOCTYII
UL 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI1.19 |Enmenxux H. A., Maremaruka: yaeOHoe mocooue Enern. Enenxuii http: //biblioclub.ru/index.
Cadponosa T. M., roCyJJapCTBEHHbII php?
Uepnoycosa H. B. YHUBEPCUTET UM. n. A. page=b00k&ld=498148
Bynnna, 2016 HEOTrPAaHUYEHHBIN TOCTYII
JUIS 3aPETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI1.20 |Eneuxux U. A., Maremaruka: yyeOHOe nmocobue Eneu: Enenkwuii http: //biblioclub.ru/index.
Cagponosa T. M., TOCYAApCTBEHHBIN php?
Uepnoycosa H. B. YHHBEPCUTET UM. " A. page=b00k&ld=498149
Bynuna, 2016 HEOTPaHHYEHHBIH JTOCTYII
UL 3apETUCTPUPOBAHHBIX
oJib30BaTenei
JI1.21 |MIwmseipus, A. M., Jlekiuu 1Mo AUCKPETHOM MaTeMaTHKe U Jlunenx: JInnenkuit http: //www.iprbookshop.
Cenpix, . A. MaTeMaTHIECKO# JOTHKe: y4eOHoe mocodue roCyJJapCTBEHHBII ru/55636.html
TeXHUUYECKU yHUBEpCUTeT, | HEOTPaHHICHHBI TOCTYII
2BC ACB, 2014 UL 3apETUCTPUPOBAHHBIX
MOJTH30BATENEH
JI1.22 |3omotyxun, B. ., Maremarrka. JIACKpeTHAS MATEMATHKA: YIeOHHK Pocros-na-/lony: UucturyT | http: //www.iprbookshop.
Omnemianckuii, B. B., BOJHOTO TPAHCIIOPTA HMEHH ru/57348.html
MaptrembsiHoB, C. B., I'.51. CenoBa — dumman HEOTpaHUYEHHBIHN J0CTy
borpanos, A. E., «I"ocynapcTBeHHBIN UL 3aPErHCTPUPOBAHHBIX
[lerpona, B. U. MOPCKOii YHHBEPCHTET TOJIb30BaTEIICH
umenu angmupana O©.0.
YmakoBay, 2016
5.2. lonosiHUTeIbHAS IUTEPATYpa
ABTOpBI, COCTAaBUTEIIH 3ariaBue W3narenscTBO, TOXT Komma-o
J12.1 |Amatosa, I'. M., Maremaruka. YipaxHeHus U 3aiaun: yueb. mocobue |M.: Axagemus, 2008 90
Awmaros, M. A. JUISL CTYICHTOB BEICHI. y4eO0. 3aBeCHUI
J12.2  |Cymkesuu A. K., Teopus aucen XappkoB: U3narenscTBoO http: //biblioclub.ru/index.

Mapuesckuiit M. H.

XappKOBCKOTO
ABHAITMOHHOTO
VYuusepcuteta umMenu A. M.
I'opbkoro, 1954

php?
page=book&id=220844
HEOTPaHWYEHHBIA JOCTYII
IS 3aPErMCTPUPOBAHHBIX
10JIb30BaTeNel




ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
J12.3 |Bunorpazmos C. H., Jloruxka: yueGHoe mocobue Mockga: I'ocynapcrennoe | http: //biblioclub.ru/index.
Kysbmun A. @. y4e6HO-NeJarOrHYeCcKOe php?
H31aTeNbCTBO, 1954 page=book&id=228503
HEOTpaHUYCHHBIN TOCTYII
JUTS 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI2.4 |Kuszekos B. C., BBezeHne B TEOPUIO MHOXKECTB M KOMOMHATOpUKY  (Mocksa: MurepHerT- http: //biblioclub.ru/index.
Bomnuenckas T. B. VuuBepcurer php?
I/IHq)OpMaHI/IOHHBIX page=book&id=234136
Texnonoruit MHTYUT), HEOTrPAaHUUCHHBII 10CTYII
2008 JUTS 3apETUCTPUPOBAHHBIX
MOJIb30BaTeNel
JI2.5 |CeménoBT. A., 3ajiaHus Ul CAMOCTOSTENILHON PabOThI 110 Canxkr-IlerepOypr: Canxr- | http: //biblioclub.ru/index.
openko U. H., JTUCIUILTHHE «MareMaTrukay: 11l 00yJaroIuxcs mo [MetepOyprekmin php?
Manunos A. H. HaIpaBJICHUSM HOATOTOBKH OaKajaBpuara; rOCyIapCTBEHHBIN page=book&id=445988
MNPaKTHKYM arpapHblil yHHBEPCHTET HEOTPaHUYCHHBIN TOCTYII
(CII6T'AY), 2015 JUIst 3apETHCTPHPOBAHHBIX
MOJIb30BaTeNeH
JI2.6 |Anexcanmpos II. C. BBeeenne B TEOPUIO MHOKECTB M OOIILYIO Mocksa: ®usmariut, 2009 | http: //biblioclub.ru/index.
TOMOJIOTHIO: MOHOTpadust php?
page=book&id=477738
HEOTPaHUYCHHBIN TOCTYII
JUTS 3apPETUCTPUPOBAHHBIX
IoJIb30BaTeIeH
JI2.7 |Anexcanmpos II. C. Baenenue B o01iyro TeopHio MHOXKeCTB B GyHKumit: | MocksalJlenunrpan: OT'M3, |http: //biblioclub.ru/index.
MoOHorpadus Tocrexteopusnar, 1948 php?
page=book&id=479683
HEOTrPAaHUYEHHBIN TOCTYII
JUIS 3aPETUCTPUPOBAHHBIX
NoJb30BaTeneH
JI2.8 |UBun A. A. IMpakTryeckas JOruKa: 3a1aud U YIPaKHEHUS: Mockga|bepiun: {upekr- | http: //biblioclub.ru/index.
COOpHUK 33724 ¥ YIPAKHEHHUI Menua, 2017 php?
page=book&id=480079
HEOTPaHMYIEHHBIN JOCTYII
JUTS 3apETUCTPUPOBAHHBIX
oJib30BaTenei
J12.9 |ITenuanckuii C. B. OCHOBBI HAUAJIFHOTO Kypca MaTeMaTHKH B puMepax |Muuck: PUIIO, 2018 http: //biblioclub.ru/index.
 33ja4ax: yaeOHoe mocobue php?
page=book&id=497498
HEOTPaHWYEHHBIN [OCTYII
JUTS 3apETUCTPUPOBAHHBIX
noJb30BaTenen
J12.10 |[Iwmbipus, A. M., JuckpeTHast MaTeMaTHKa U MaTeMaTH4ecKast Joruka: |JIumenk, Capatos: http: //www.iprbookshop.
Cenpix, . A. y4eOHOE TIOCOOHe IS CTIO JTuneuxuit ru/92827.html
FOCyZ[apCTBeHHBIﬁ HeOFpaHVl'—[eHHbIﬁ J0CTYyI
TEXHUYECKUN yHUBepeuTeT, |/WI 3aperuCTpHpOBAHHbIX
ITpodobpazosanue, 2020 TIOJIL30BATEIICH
5.3. MeToauueckue pa3padboku
ABTODBI, COCTaBUTEIHN 3ariaBue W3narenscTBO, TOXT Komma-o
JI.1 |Tuxonenko, AneBruHa |TexHONOrHs H3ydeHNUS MOHATHUS BEMHMIMHBI Ha ypokax |Poctos H/[I; ®enukc, 2006 4
BapdonomeeBna MaTeMaTHK{ B HAYaIbHOM mKoJe: y4el. mocobue st
CTYJICHTOB BY30B, 00YYaIOIIMXCS 110 CIIEIHAIBHOCTH
031200 (050708)- "Ilenaroruka 1 METOAMKA
HayaJbHOr0 00pa3oBaHus"
JI1.2  |Tuxonenko, AneBtuHa |MeTroauko-MareMaTuuecKas KOMIIETEHTHOCTD Poctos v//1; U3a-Bo OOV, 5
BapdonomeeBna YUHUTEIs] HAYaJIbHOU IIKOJIBI (HA IPUMEpe 2008
(hopMHUpOBaHUS OOIICHAYYHOTO MOHSTHS BEIIYMHBI)
JI.3  |Tuxonenko A. B., Teopernueckue u MeTogudecKie oCHOBHI u3yueHus: [Pocros v//l; ®ennkc, 2008 8

Pycunosa M. M.

MaTEeMaTUKH B HAYAJIbHOM IIIKOJIE




ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
J1.4 |TuxoHeHko, AneptuHa [MH(bOpMaTHBHBIH KOMIIOHEHT TeXHOIOrHH ycBoeHus |Pocros u//l: Bymar, 2001 3
BapdosnaomeeBHa MOHSTHUSI BETMYMHBI KaK (haKTOP COBEPILICHCTBOBAHHUS
NPECCHOHAIBHON KOMIIETEHTHOCTH YUUTEIS
Ha4aJbHOM IIKOJIbI
JI.5 |Tuxonenko, AneBtrHa |/3ydeHne NOHATHA BEIWYMHBI B HadankHOH mkone: |Taranpor: M3a-Bo 10
BapdonomeerHa y4e0. mocoOue ISt CTY/. BBICII. y4ueO. 3aBeICHUIA, Taraupor. roc. nej. MH-Ta,
obyuatomuxcs no crer. 050708 (031200 )- 2010
neJaroruka ¥ MeTouKa Had. 00pa3oBaHuUs
J1.6 |Andeposa 3. B, AureGpa v TeOpHst YMCell: y4eOHO-METOANYECKHIA Mocksa: EBpasuiickuit http: //biblioclub.ru/index.
Bamokesuu 3. J1., KOMILIEKC OTKPBITHIA HHCTUTYT, 2011 php?
Pomannukos A. H. page=book&id=90645
HEOTPaHWYEHHBIN TOCTYII
JUTS 3apETUCTPUPOBAHHBIX
0JIb30BaTenei
JI.7  |Xapun H. H., MaremaTtudeckas JIOTHKa ¥ Teopusi MHOKeCTB (O ct. [llepOunka: http: //biblioclub.ru/index.
Xapanauckuit . JI. COOTHOIIICHUH a0CTPaKTHOTO M KOHKPETHOTO) PocBysuzaar, 1963 php?
page=book&id=428668
HEOTPaHUYCHHBIN TOCTYII
JUTS 3aPETUCTPUPOBAHHBIX
0JIb30BaTeNnei
J1.8 |beixoBa B. B. KoMOHHATOpHBIE arOPUTMBI: MHOXECTBa, Tpadbl,  [KpacHospcek: Cubupckuii http: //biblioclub.ru/index.
KOJBI: yqe6Hoe nocobue (;be;[epan],]—n,[ﬁ YHUBEPCUTET php?
(CPY), 2015 page=book&id=435666
HEOTPaHUYCHHBIN TOCTYII
JUTS 3aPETUCTPUPOBAHHBIX
T0JIb30BaTeNei
J.9 |CeménoBT. A., 3agaHus TSt CAMOCTOSITEIBHOM PaboThI 110 Cankr-IlerepOypr: Canxr- | http: //biblioclub.ru/index.
[Hopenko U. H., JUcnuIuTuHe «Marematukay: A7l 00ydaroIuxcs mo [erepOyprekuii php?
Manunos A. H. HaIpaBJICHUSIM TOATOTOBKH OaKajaBpuara: FOCY/1apCTBEHHBIIA page=book&id=445989
NPaKTUKYM arpapHblil yHHBEpPCHTET HEOTrPAaHUYEHHBIN TOCTYIT
(CII6TAY), 2015 AUISL 3APETHCTPHPOBAHHBIX
MOJTb30BaTeNeH
JI.10 |Bunenkun H. 4., T'ytep |Pacckasbl 0 MHOKECTBAX: HAy4YHO-TIOMYJISPHOE Mockgsa: Hayka, 1965 http: //biblioclub.ru/index.
P.C. U3/1aHHe php?
page=book&id=449921
HEOTPaHMYIEHHBIN JOCTYII
JUTS 3apETUCTPUPOBAHHBIX
oJib30BaTeneit
JI.11  |Kamyxsaun JI. A. Yo Takoe MaTeMaTHYecKast JIOTHKa? Mocksa: Hayxka, 1964 http: //biblioclub.ru/index.
php?
page=book&id=458239
HEOTPaHMYEHHBIN TOCTYII
JUIS 3aPETUCTPUPOBAHHBIX
M0JIb30BaTeNen
JI.12  |Beperennuxos B. H. MHoskecTBa. DNeMEHThI IMHEHHOM anreOpsL: Mockga|bepiun: Jupekr- | http: //biblioclub.ru/index.
yueOHOe nocodue Menua, 2018 php?
page=book&id=494034
HeOl"paHH'—[eHHbIﬁ J0CTYyI
JUIS 3aPETUCTPUPOBAHHBIX
MOJTh30BATENEH
JI.13  |UBanucosa O. B., JuckpeTHas MaTeMaTUKa U MaTeMaTHdeckas Joruka: [Mocksa|bepmun: Jlupext- http: //biblioclub.ru/index.

Cyxan U. B.

ydebHoe nocodue

Menua, 2020

php?
page=book&id=600488
HEOTpaHUYECHHBII J0CTyTT
JUISL 3aperuCTPUPOBAHHBIX
MOJIb30BaTelIeH

5.3 IlpodeccuonaibHble 0a3bl AAHHBIX U HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI

HanmenoBanne HHGOPMaINOHHO-CIPABOYHBIX CHCTEM

Ddenepanbubiii mopran «Poccuiickoe obpasosarme»/ http: //www.edu.ru

Enunast xosutekiwst mupoBbix o0pasoBatensHbix pecypeoB (Exunas koswtekust LIOP) — http: //school-collection.edu.ru




http: //www.consultant.ru - nadopmaOHHO-CIIPaBOYHAS CHCTEMA

kvant.mirrorl.mccme.ru — yueGHbIe MaTepHaIbI

Allbest.ru — pedepars

5.4. IlepeyeHb MPOrpaMMHOI0 obecreyeHust

Microsoft Office

5.5. YueGHO-MeTOAMYeCKHE MAaTePHAJIbI JUISl CTY/ICHTOB € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 30POBbSI

Ilprr HEOOXOAMMOCTH MO 3aSBICHHIO OOYYAIOLIErOCs C OIPAHMYCHHBIMHA BO3MOXKHOCTSIMH 3JO0POBbSI y4eOHO-METOANYCCKHE MAaTepHAIIbI
MPETIOCTABISIIOTCS B opMax, afanTUPOBAHHBIX K OTPAHUYCHHSM 370POBbS U BOCIPHUATHS WHGOpManuK. JIJst UL ¢ HAPYIICHUSIMU 3PSHUSL:
B (hopme aynnodaiinia; B meyatHoH GpopMe yBeTMICHHBIM pudTom. J{Jst Il ¢ HAPYIICHUSIMHU CliyXa: B (JOpME 3JIEKTPOHHOTO JOKYMEHTA; B
neyatHo# (opme. st U] ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATENBHOTO ammnapara: B popme 3JIeKTpOHHOTO JOKYMEHTA; B TIEYaTHOH (hopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)

IMomemenuss U1 TPOBENEHHS BCEX BUAOB pPadOT, MPEAyCMOTPEHHBIX YyUYeOHBIM IUIAHOM, YKOMIUIEKTOBAHBI —HEOOXOIUMOM
CIENMANTN3UPOBAHHON yueOHOW MeOeNbl0 U TEXHUYECKUMHU CpeicTBaMU 00y4eHus. i npoBeneHus JIEKIMOHHBIX 3aHATHH UCIIONIB3YETCs
JIEMOHCTPaLIOHHOE 000pyJOBaHHUE.

7. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHUIIVIMHBI (MOY JIS)

MCTOI[I/I'{CCKI/IC YKa3aHus 10 OCBOCHUIO JUCHUITIIMHBI IPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2 K pa6oqel71 nporpaMme JUCHUIIIUHBI.




