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MOAYJb 8. TEOPUSA HAYAJIBHOI'O OBPA3OBAHMA 11O
OBJIACTAM
Teopust Ha4YaILHOI0 MATEMATHYECKOI0 00pa3oBaHUsA

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuieHa 3a kadenpoit Teopum 1 MeTOAUKH HAYAJIBHOIO M JOUIKOJbHOI0 00pa3oBaHus

Hanpasnenue noaroToBKu 44.03.01 HEJAT'OTMYECKOE OBPA30BAHMUE, npoduias HauansHoe

o0pa3oBaHue
KBamuduxarms 0akajaBp
dopma o0yueHHs 3a04Hast
OO01mast Tpy10eMKOCTh 83ET
YacoB 1o yuyeOHOMY TUIaHY 288 Bunbr koHTpOISI HA Kypcax:
B TOM YHCIIE: 9K3aMeH 2
ayIUTOPHBIC 3aHSITHS 46 3auer 1
caMmocTosiTeNbHas padoTa 229
9K3aMeH3a4eT 13

Pacnpene.nemle YacoB JUCHMIIVINHBI 110 KypcaM

Kype 1 2
Hroro
Bup 3anaruii v PII VIl PII

Jlexknun 18 18 4 4 22 22
IIpakTueckue 18 |18 |6 6 24 |24
Uroro ayn. 36 36 10 10 |46 |46
KontakTHas 36 |36 |10 [10 |46 |46
Cawm. pabora 140 |140 (89 189 (229 |229
Yace! Ha KOHTPOJb |4 4 9 9 13 (13
Hroro 180 |180 (108 108 (288 |288




[Iporpammy cocraBui(u): K.ILH., foiieHT Mycrapuna C.D.

Pabouas InporpaMma JUCHHUIINHBL

Teopm[ HAYaJbHOI'0 MATEMATHYIECCKOI'0 oﬁpasoBamm

paspaborana B coorsercTBUU ¢ PI'OC:

®denepanbHbIi TOCYIaPCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT BHICIIETO 00pa30BaHUs IO HANPABICHUIO MOAT0TOBKH 44.03.01
MNEOJATOI'MYECKOE OBPA30OBAHUE (ypoens 6akanaBpuara) (mpukaz Munoo6pHayku Poccuu ot 04.12.2015r. Nel1426)

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

Teopnn U METOAUMKH HAYAJBHOI'0 M TO0IIKOJbHOTO OGPHSOBQHI/IH

ITporoxoin ot 29.04.2020 r. Ne9
Cpoxk gevicteust mporpammsl: 2020-2021 yu.r. )
3aB. xadenpoii 3axaposa .M. / [j P




1. LIEJIb U 3AJJAYM OCBOEHUSI JUCLUIIIMHBI (MOLYJI5T)

1.1

Llens ocBOEHMS TUCIUITIMHBI 3aKII0YaeTCs B QOPMUPOBAHNH Y 00YJAIOIIUXCSI CHCTEMBI 3HAHUH M yMEHUH, COCTABIISIONINX
TEOPETUYECKYIO OCHOBY MaTeMaTH4eCKOro 00pa30BaHMs MIIQIINX ILIKOJIHHUKOB.

1.2

3aga4n OCBOCHUS TUCITUTUIHHBI:

1.3

@OpMHpOBaHI/Ie CHCTEMEBI 0a30BBIX TCOPETHICCKUX 3HaHMUH TTO MAaTEMaTHKE, IO3BOJIAIOIUX PEAJIM30BbIBATh TCXHOJIOT MU
Ha4YaJIbHOT'O MaTEMaTU4YCCKOIo 06pa30BaHI/IH;

1.4

U3ydeHHE COJEePKaHNUs OCHOBHBIX JIMHUH Ha4allbHOTO Kypca MaTeMaTHKH: apu(METHKH, OCHOB aJIreOpbI, FeOMETPHH,
UH()OPMATHKH;

1.5

OBJIa/IeHNE HaBbIKaMH JIOTMKO-MAaTEeMaTH4YeCKOTO aHaJIi3a KOMIIOHEHTOB MaTEMaTHYECKOT0 COIepKaHNUs HauyaJIbHOTO Kypca
MaTEeMaTHKH: HOHATHAMH, YTBEP)KICHUAMH, aITOPUTMAMHU M [TPABUIAMH, 33]ja4aMH, IIPe0OpPa30BAHUSAMH, JIOTHUECKUMHU
OIepaLusIMHU U JIp.

2. MECTO JUCHHUTIIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Huxn (pasgemn) OIT: |B1.B.02

21

TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKe 00y4al0UIerocs:

2.1.1

IIpeaBapuTeNbHYIO IOATOTOBKY 00YYAIOIIEroCs COCTABIISIIOT 3HAHNS H YMEHU, HABBIKH, TPUOOPETEHHBIE 00YJarOLIUMCS B
Ipoliecce U3y4eHust IporpaMMsbl 0011ero o0pa3oBaHus

2.2

JuMcuMnInHbBI ¥ TPAKTHKH, 118 KOTOPBIX 0CBOEHHUE JTAHHOMH TUCHUILIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npejliecTBYOLIEE:

221

BOSpaCTHaﬂ IICHUXOJIOTHUA U II€Jarorudcckas rCuxoJIorus

222

Hcropust neqaroruku u 00pa3oBaHus

223

MeToauKY ¥ TEXHOJIOTHU 00YUEHHUS B 00J1aCTH HA4aIbHOTO 00pa30BaHUS

224

Metoandeckre npueMbl pa3BUTUSA JIMYHOCTHBIX Y'Y []

225

Metoandeckne prueMbl pa3BUTUS PETYIATUBHBIX Y'Y J]

2.2.6

CoBpeMeHHBIE IIPOrpaMMBI 10 3KoJI0orndeckoMy oopazosanuio B JJOO

227

TexHOMOTHH HAYaIHFHOTO MAaTEMAaTHICCKOTO 06p330BaHI/IH

228

TexHOIOTHN HAYAIBHOTO SI3EIKOBOTO 00pa30BaHMS

229

Meroayka 00yueHUsI U BOCIIUTAHUS B 00JIaCTH AOLIKOIBEHOTO 00pa30BaHUs

2.2.10

IIpousBoacTBEHHAs MIPAKTHKA 110 MOIYYCHUIO MPOPECCUOHAIBHBIX YMEHHUH U OIbITa NPO(eCCUOHATIBLHON IeSITeIbHOCTH

22.11

Icuxonoro-nexaroruyeckuil MpakTUKyM

2.2.12

TeOpI/ISI 1 TCXHOJIOTMHU MAaTEMATUYCCKOI'O PA3BUTUA ,Z[eTefI

2213

TeOpI/ISI 1 TCXHOJIOTUH 3KOJIOTUYECKOT'0 pa3BUTHA Jnereu

22.14

Teopust HAYaIBLHOTO JIUTEPATYPHOTO 0OPa30BaHUS

2.2.15

KomnereHTHOCTB yunTelNsl HaYallbHBIX KJIaccoB B acniekte GpopmupoBanus YV /|

2.2.16

®opmuposanue Y'Y/l y Maaamnx NIKOJIbHUKOB

2.2.17

Bocnuranue u 06y‘-leHI/Ie ,I[eTefI JOLIKOJIbHOI'O BO3pacTa € 0COOEHHOCTSIMH Pa3sBUTUA

2.2.18

Kypcoast paboTta 1o MeTotukaM 0O0y4eHUsI B IPEIMETHBIX 001acTsIX

22.19

Meroauka 00yueHHUS TATAPCKOMY SI3BIKY

2.2.20

OpraHmaum{ CONMAJIbHO-KOMMYHHUKATUBHOI'O U PCUCBOT'0 Pa3BUTUA ﬂeTCﬁ

2221

OcHoBbl Joroneauyeckoit padorst B 10O

2222

HJ'IaHPIpOBaHI/Ie COUaJIbHO-KOMMYHHKATUBHOTO XU pCUYCBOTI'0 PA3BUTUA Z[eTefI

2223

PeueBoe pa3BUTUC ﬂeTefI JOUIKOJIbHOI'O BO3pacTa

2224

Teopyst 1 TEXHOJIOTHHU Pa3BUTHSI AETCKOM N300pa3UTEeNbHON AEATEIBHOCTH (C IPAKTUKYMOM)

2225

TexHONIOrnyM HaYaIbHOTO JINTEPATYPHOTO 00pa30BaHUS

2.2.26

Texnonoruu obpa3oBanust B npeaMeTHOl obaacty "Oxpyskaromuii Mup"

2227

OpFaHI/IBaHI/Iﬂ JACATCIIbHOCTH MJIaIIIMX HMIKOJIbHHUKOB Ha 3aHATHUAX I1I0 TEXHOJIOTHUHA U 30

2228

Opranusalys JOIIKOIFHOTO 00pa3oBaHus

2229

Opranu3zanys ceMEHHBIX NPa3IHUKOB U locyra JeTen

2.2.30

l'[ezlaromqecxaﬂ JUarHoCTHUKa B pa60Te C I€TbMH, OTCTAOIINMHU B O6y‘ICHI/II/I

2231

HpOI/IBBOZ[CTBeHHaSI negarornyeckas rnmpaxkTuka

2232

HpOI/I3BOZ[CTBeHHa$[ rneaarorndeckas nmpakTuka B I[OO

2233

[Tcuxooro-negaroruvyeckas JUarHocTUKa PE3yIbTaTOB 06yqu1/1;1 B Ha4aJbHOW IIKOJIE

2234

Teopust 1 TEXHOJIOTHH JTUTEPATYPHOTO PA3BUTHS JETEH

2.2.35

TexHo0oTHs pa3pabOTKH OCHOBHOW 00pa3oBaresibHOM nporpammsl it JJOO




2.2.36

BapuaTuBHble y4eOHUKY [0 PYCCKOMY SI3BIKY

2237

I[CBI/IaHTHOC NOBCACHUE HIKOJIbHUKOB (C JUarHoCTU4YCCKUM HpaKTI/IKyMOM)

2.2.38

KypcoBas paboTa 1o A0MKOJIEHOMY 00pa30BaHUIO

2.2.39

JlutepatypHoe pa3BuTHe neTen

2.2.40

O6y‘IeHI/Ie X BOCIIMTAHUEC zxeTeﬁ ¢ 0COOBIMU 06paSOBaTeJ'H>HLIMI/I HOTpe6HOCT$IMI/I

2241

OpraHI/I3aI_II/I$I My3I:IKaJ'H;HOI71 JACATCIIBHOCTH Z[eTefI

2242

Opranu3zanus My3sIKalbHO-pa3BuBatonux urp 8 JJOO

2243

OpraHu3zaiys TeaTpajbHO-UIPOBOMN 1eATEIbHOCTH JOIIKOJILHUKOB

2.2.44

OcHOBBI TIPOPOPUEHTONIOTHH (C TUATHOCTUICCKAM MPAKTHKYMOM)

2245

ITpoGueMHbLi MOAX0 B 00YUEHUU PYCCKOMY SI3bIKY B Ha4aJIbHBIX KJIaccax

2.2.46

IIcuxosorust ceMby ¥ CEMEHHOT'O BOCITUTAHUS

2247

Teopus u TEXHOIOTHH MY3BIKAILHOTO Pa3BUTHS IeTei

2.2.48

Teopus ¥ TEXHOJOTHH 00pa30BaHUs B MPEIMETHON 00sacTh "My3bIka"

2.2.49

Fpa(bnquKaﬂ JCATCIIbHOCTh MJIQJIINX INKOJIbPHUKOB

2.2.50

I[CKOpaTI/IBHO-HpI/IK.HaZ[HOC HCKYCCTBO B Ha4YaJIbHBIX KJIacCaX

2.2.51

PasBuBatonias npeamernas cpeaa B JJOO

2252

IIpou3BoCTBEHHAs NPEIUIUIOMHAS TIPAKTHKA

2253

3amuTa BBITYCKHON KBaMH(UKAIIMOHHOM paboThl, BKIIIOYAS ITOJTOTOBKY K IPOIENype 3alIUThl H IPOLEIYPY 3aIllUThI

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHHUSA O KAXKIOMW JACHUIIIMHE (MOYJIIO),

OBECIHEYUBAIOIIUE TOCTUXKEHUE IIJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OBPA3OBATEJIbHOM

IMPOT'PAMMBI

OIIK-2: CMOCOOHOCTHIO OCYIECTBJIATH 00y4YeHUe, BOCIUTAHUE U PA3BUTHE C Y4eTOM COUHMAJIBLHBIX, BO3PACTHBIX,

IICI/IXO(I)I/I3I/I‘IGCKP[X U HHAUBHUAYAJBbHBIX 0€06€HHOCTeﬁ, B TOM YHCJIe 0CODbIX 06pa3OBaTeJIBHBIX HOTpeﬁHOCTeﬁ oﬁyqaloumxm

3HaTh:

OCHOBBI COLIMANIBHBIX, BO3PACTHBIX, ICUXO(PU3NIECKUX U HHANBHUAYAIbHBIX OCOOCHHOCTEH, B TOM YHCIIE 0COOBIX
00pa3oBaTeIbHBIX NTOTPEOHOCTEH 00YUaIOIMXCS AL OCYIIECTBICHHUS 00y4eHMs, BOCIUTAHUS U Pa3BUTUSL

3aKOHOMEPHOCTH COLMANBHBIX, BO3PACTHBIX, ICUXO(PU3MIECKUX U HHANBUIYaIbHBIX OCOOCHHOCTEH, B TOM YHCIIe
0c00BIX 00pa30BaTeNbHBIX NOTPEOHOCTEN 00YUAIOMINXCS IS OCYIECTBICHUS OOYUCHHUS, BOCIUTAHUS U Pa3BUTHUS

METOAO0JIOTUIO COLMAJIBHBIX, BO3PACTHBIX, HCI/IXO(i)I/ISI/I‘ieCKI/IX W UHAWBUAYAJIbHBIX OCO6CHHOCT€I>’I, B TOM 4YHCJIC
0COOBIX O6pa3OBaTeJILHLIX HOTpe6HOCTeI‘/‘I 06yqafoumxcx JJIA OCYIIECTBJICHUA O6y‘I€HI/I$I, BOCIIUTAaHUA U PAa3BUTUA

YMmern:

OIMCBhIBATH COLIUAJIBHBIC, BO3PACTHBLIC, HCHXO(l)MSH‘{CCKMC 1 UHAWBUAYaJIbHBIC 0C06GHHOCTI/I, B TOM YHCJIe 0COOBIC
06paSOBaTeHLHLIe HOTpe6HOCTI/I O6y‘IaIOH.II/IXCH AT OCYHIECTBJIICHUA 06y‘IeHI/IH, BOCIIUTAaHUA U pa3BUTHA

OLICHUBATh 3aKOHOMEPHOCTH COLIHAIBHBIX, BO3PACTHBIX, ICHXO()HU3MICCKUX U HHANBHAYAIbHBIX OCOOCHHOCTEH, B TOM
qucie 0co0bIX 00pa30BaTEIbHBIX MOTPEOHOCTEH 00yUarOIINXCs sl OCYILECTBICHHSI 00Y4YEHHUS, BOCIIUTAHUS 1
pasBUTHSL

BBIACIIATH pa3IMYHbIC OCHOBAHUA [JIsI OLICHUBAHWS BO3PACTHBIX, HCPIXO(l)H3H‘{CCKHX U MHAUBUAYAJIbHBIX
OCO6GHHOCTeﬁ, B TOM YHCJIE 0COOBIX O6paSOBaT6J'ILHLIX HOTpe6HOCTeI>1 06yqalonmxc;1 JJI OCYIIECTBJICHUA 06y‘I6HI/IH,
BOCIIMTaHUS U pa3BUTUA

Baagertn:

HaBbIKaMH aHaJIn3a COUAJIbHBIX, BO3PACTHBIX, l'lCI/IXO(l)I/I?)I/I‘ICCKI/IX W UHAWBUAYAJIbHBIX OCO6CHHOCTCI71, B TOM YMCJIC
0COOBIX O6pa3OBaTGJ'ILHI)IX HOTp66HOCTCI>‘I 06y11a101u1/1xc5[ A OCYIIECTBJICHUA O6y‘IeHI/I$[, BOCIIMTAaHUA U PA3BUTUA

HaBBIKaMU BBIICTIEHUS] KDUTEPHEB ISl OLIEHKH 3aKOHOMEPHOCTEN COIMAIbHBIX, BO3PACTHBIX, ICUXOPHU3MUECKUX U
WH/IMBUIYAIIbHBIX 0COOEHHOCTEH, B TOM YHCIIe 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH 00yUaAIOIINXCS IS
OCYILECTBIICHUSI 00Y4YEHUS, BOCIIUTAHUS M Pa3BUTHUS

HaBBIKaMU NTPUMEHEHHUS pa3IMYHBIX OCHOBAHUH ISl OLIEHUBAHUS BO3PACTHBIX, ICUXOPHU3UUECKUX U
WH/IMBUIYAIIbHBIX OCOOCHHOCTEH, B TOM YHCIIe 0COOBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH 00yYaONIMXCS IS
OCYLIECTBICHUS 00YYEHHS, BOCIUTAHHS H PA3BUTHS

IIK-1: roToBHOCTBIO peajiu30BbIBATDH oﬁpasoBaTe.nl,Hue nporpaMmsl 1o y‘leﬁHOMy npeaMeTy B COOTBETCTBUU €

Tpe0oBaHUSMHU 00pa30BaTeIbHbIX CTAHAAPTOB

3HaTh:

OCHOBBI pean3aly 00pa3oBaTebHOM MporpaMMBI 10 yueOHOMY npeaMeTy MaremaTtuka B cooTBeTcTBHH ¢ PI'OC

TpeOOBaHUs U KpUTEPUH pa3paboTKH 0Opa30BaTeNbHOM porpaMMel 1o ydaeOHoMy npeamery Maremaruka B
cootBeTcTBHU ¢ PI'OC

OCHOBBI IIPOCKTUPOBAHUS pPa3HBIX BUIOB 00PA30BATENILHBIX IPOTPaMM 110 y4eOHOMY npeaMeTy Marematuka B
cootBeTcTBHH ¢ PI'OC




YMeTb:

peann30BEIBaTH 00pa30BaTENbHYIO IPOTpaMMy 110 yieOHOMY npeaMeTy MateMaTHKa B COOTBETCTBUH C TPEOOBAaHUSIMHU
OrocC

pa3pabaThiBaTh M Pealn30BbIBATH 00PA30BATEILHYIO MPOrpaMMy IO ydeOHOMY npeaMeTy MaremaTnka B
cootBeTcTBHH ¢ PI'OC

pa3pabaTbiBaTh U peaIn30BbIBATh pa3Hble BUbI 00pa30BaTEIBHBIX IPOTPAMM 110 Y4eOHOMY IpeaMeTy MaTemMaTHka B
cootBeTcTBUH ¢ PI'OC

Baanern:

HaBBIKAMH COCTaBJICHHsI 00pa30BaTEIbHON NPOrpaMMbl HA OCHOBE METOANYECKHX Pa3paboTOK 110 y4eOHOMY NpeaAMETy
MaremaTrka B COOTBETCTBUH ¢ TpeboBanusmu GI'OC

HaBBIKAMU Pa3pabOTKH U peaTn3aliy 00pa3oBaTeNIbHOMN MIPOrpaMMBI 10 yaeOHOMY IpeaMeTy MaTtemMaTuka B
cootBercTBHU ¢ PI'OC ¢ yueToM crnenuduku 00pa3oBaTeNbHOIO YUPEXKICHUS

HaBBIKAMH MIPOEKTUPOBAHMS M PEaT3aIliK 00pa30BaTEILHBIX IPOrPaMM Pa3HOTO BH/IA 10 yIeOHOMY MPEAMETY
Maremaruka B coorBercTBun ¢ ®I'OC

[K-4: cioco0HOCTHI0 UCNI0IB30BAaTh BO3MOKHOCTH 00Pa30BaTeIbHOI cpebl A5 JOCTHKEHHS JUYHOCTHBIX,

MeTanpeJIMeTHbIX M MPeIMETHBIX pPe3y/1bTaTOB 00y4eHHs M o0ecnedeHHs KauyecTBa y4e0HO-BOCIIMTATEILHOI0 IIpouecca

CpeacTBaMu npenogaBaemMoro yqeﬁl-[oro npeamerta

3HaTh:

OCHOBBI HCIIOJIB30BAHHS BO3MOYKHOCTEH 00pa30BaTENbHON CPEbI IS JOCTIKEHHS IMIHOCTHBIX, METAPEIMETHBIX U
MPEIMETHBIX PE3yIbTATOB 00YUCHHS M 00eCIIeUCHHUS KaueCcTBa y1eOHO-BOCIIUTATEILHOTO MpoIiecca CpeCTBAMHE
IpernoaaBaeMoro yueGHoro nmpeamera MaremMaTuka

KPHUTEPHH OLIEHKH 00pa30BaTeIbHON CPeIbl UIs TOCTHKEHHS JIMIHOCTHBIX, METAIIPEAMETHBIX U MIPEAMETHBIX
pe3yIbTaTOB 00YUEeHHS U 0OecTieueH s KadyecTBa y4eOHO-BOCITUTATEIBHOTO MTPOIIEcCca CPEICTBAMH MPEN0AaBaeMOTr0
yueOHoro npeaMera Maremaruka

OCHOBBI ITPOEKTHPOBAHMsI 00pa30BATEILHOIO IPOCTPAHCTBA B ACHIEKTE IOCTHKEHHS 00Y4aIOIIMMUCS METapeAMETHBIX
U TIPEIMETHBIX Pe3yJIbTaTOB 00yUeHHs U 00ecrieyeHns] KauecTBa yueOHO-BOCIIUTATENFHOTO MPOLIecca CPEACTBAMHU
IpernoaaBaeMoro yueGHoro npeamera MaremaTuka

YMmeTb:

HCIIOJIb30BaTh BO3MOXKHOCTU 00pa30BaTEILHON CPENIbI JJIsl TOCTHXKEHHSI TMYHOCTHBIX, METAIPEIMETHBIX U
MIPEMETHBIX Pe3yIbTaTOB 00YUIEHHS H 00eCIICYSHHUsI KaueCTBa YIeOHO-BOCIIMTATEILHOTO TpoLiecca CPeACTBAME
IpernojaBaeMoro yueGHoro npeamera MaremaTuka

OIIGHUBATh 00Pa30BATENBHYIO CpPEy 110 3alaHHBIM MTapaMeTPaM B acNEKTe JOCTHKEHHUS 00yYaroIMMHCs
MeTamnpeIMeTHBIX U IIPEJMETHBIX Pe3yJIbTaTOB O0YYEHUS U 00eCIIeueHNs KauyeCcTBa yIeOHO-BOCITUTATEIBHOTO
Ipolecca CpeACcTBaMU MpernoiaBaeMoro yueoHoro npeamera MaremaTuka

MPOEKTHPOBATH 00PA30BATENHHYIO CPEy JJIS JOCTIKEHUS METAIPEIMETHBIX U TIPEAMETHBIX Pe3yIbTaTOB O0yICHHS U
ofecrneyeHuns KauecTBa y4yeOHO-BOCITUTATENILHOTO MPOLIECca CPeACTBAMH NPENoAaBaeMoro yueOHOro npeamMera
Maremaruka

Baanern:

HaBBIKAMH aHAJIN3a MPEUMYILECTB U HEJOCTATKOB KOHKPETHON 00pa30BaTEIbHON CPEJIbl AJIS IOCTHIKECHHS
JIMYHOCTHBIX, METAIIPEIMETHBIX 1 MIPEMETHBIX PE3YIbTATOB 00yUIeHHs U oOecrieyeHns] KauecTBa yaeOHO-
BOCIIMTATENBHOTO MpoLiecca CpecTBaMU NIPENOoAaBaeMoro yueOHoro npeaMera Maremaruka

OIIBITOM KOHCTPYHPOBAHHUsI 00pa30BaTEIbHOIO MPOCTPAHCTBA 10 33aHHBIM ITapaMeTpaM OLEHKH Pe3yJIbTaTHBHOCTH
00ydeHust 1 oOecIeueH s KauecTBa y4eOHO-BOCIUTATEILHOTO IIPOLecca CPEACTBAMH IIPENOAaBaEMOro y4eOHOro
npeamera MaremaTnka

OTIBITOM NPOEKTHPOBAaHUs 00pa30BaTENbHOM Cpe/ibl 101 KOHKPETHBII MeTanpeIMEeTHBIN 1 IPEMETHBIN pe3yIbTaT
CpeACTBaMH IpenogaBaeMoro yueOGHoro npexmera MaremaTuka

B pe3yabTaTe 0CBOCHUA AUCHHUIIIMHBI oﬁyqammnﬁca JOJIZKEH

3.1

3HaTh:

3.1.1

ONpEACJICHUA U CBOMCTBa TCOPETUKO-MHOKCCTBCHHBIX onepaunﬁ u OTHOmeHHﬁ;

3.1.2

OCHOBHBIE CITOCOOBI ONpeACIICHUS NOHATHUS, BUbI OHpC}ICJ’[CHHﬁ, TpC6OBaHI/IH K OIIPCACJICHUIO,

3.1.3

TEOPETUKO-MHOXKXCCTBCHHOC 000CHOBaHHE apI/I(bMeTI/IKI/I LEJIbIX HCOTPULIATECJIbHBIX YU CCII;

3.14

OCHOBBI aKCHOMAaTHU4YCCKOro M€Toga, akCHOMaTH4YCCKOC 000CHOBaHHE apI/I(i)MCTI/IKI/I LEJIbIX HCOTPULATECIbHBIX YUCCII;

3.1.5

000CHOBaHNE apI/I(I)MeTI/IKI/I HECJIBIX HCOTPHUUATCIIBHBIX YUCCJI KaK PE3YyJIbTaTa USMEPECHHUS BEJINUNH,

3.1.6

OCHOBBI TOCTPOCHUA HEMMOSUITUOHHBIX U MMO3UIIUOHHBIX CUCTEM CUHUCIICHHS, aJITOPUTMBI ,HeﬁCTBHﬁ B ,HCCHTI/I‘IHOI‘/'I CUCTEME
CYMCJICHUA

3.1.7

ONIPCACIICHUA PAIHOHAJIBHOTO YHUCIa 1 onepaum‘v'l C paliMOHAJIbHBIMHU YHCJIaMHU, 3aKOHBI CJIOKCHUS U YMHOKCHUA, CBOHCTBa
MHOXXCCTBA pallMOHAJIbHBIX YHUCCII;

3.1.8

OIIPECACIICHUEC onepaunﬁ C IEHCTBUTEIHLHBIMHU YNCJIaMU, 3aKOHBI CJIOKCHUA U YMHOKCHUA,

3.1.9

ONpe/esIeHNE YPAaBHEHNS U HEPABEHCTBA C OAHOM MEepEMEHHOM;

3.1.10

BCJIMUMHBI, U3Yy4aC€MbIC B HAa4YaJIbHOM KypC€ MaTCMAaTHUKU.

3.2

YMeTh:




3.2.1

BBINIOJIHATH TCOPECTUKO-MHOKCCTBEHHBIC OIICpAllMU HaJ MHOKCCTBAMM,

322

BBIIIOJIHATD JIOTHUCCKNEC OoNl€palli HaJ BbICKa3bIBAHUSIMU U BbICKA3bIBATCIbHBIMU (bOpMaMI/I;

323

pacno3HaBaTh YUCJIOBbIE (QYHKIIMH, yCTAHABIMBATH HAIMYHE NPSMOM M 00paTHON IPONOPLUHOHATIEHOCTH B TEKCTOBOM

3aa4c;

324

WJUTIOCTPUPOBATH IPUMEPAMHU U3 y‘{e6HI/IKOB MaTEeMaTHUKU IJIs1 Ha4YaJlbHBIX KJIaCCOB TeOpeTHKO—MHO)KeCTBeHHLIﬁ noaxon K

YUCJ1y U on€paiusiM Ha YUCJIaMHU,

3.2.5

000CHOBEIBATh BI)I60p ,I[eflCTBHH IIpH pCHICHUU IIPOCTBIX TCKCTOBLIX 3a/1a4;

3.2.6

MPAKTHIECKH W3MEPSITh BEJIMIHMHBL: JUINHY, IUIOMAAb, 00BbeM, BpeMsi, Maccy H JIp.

3.3

Baagern:

3.3.1

HaBbIKAMU aHAJM3a CTPYKTYPHI ONpesiesIcHUl NOHATUl;

332

HaBBIKAaMHW aHaJIM3a l'[pOCTefIHIPIX paCCY)I(Z[eHPIﬁ;

333

METOJJaMM PCIICHUA TEKCTOBBIX 3a1a4.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOAYJIsI)

Kon HaunmeHoBaHue pa3genos u tem |Cemectp /| Hacos | Komneren- JIntepaTtypa Hnrep| Ilpnmeyanue
| 3aHATHS | /B 3aHATHUS/ Kvbe 10401 aAKT.
Pa3nen 1. Jloruueckue 0CHOBBI
MaTeMATHKH

1.1 MHo>xecTBa 1 oTiepaIiuil HaJl HUMH 1 2 OIIK-2 ITK- | JI1.1 JI1.2J12.1 JI2.2 0

/Jlex/ 1 TIK-4 J12.3 J12.4J13.1
2192

1.2 IToHATHE MHOXECTBA U DJIEMEHTA 1 2 OIIK-2 ITK- | JI1.1 JI1.2J12.1 JI2.2 0
MHOXxecTBa. CriocoObl 3aJaHus 1 TIK-4 J12.3 J12.4J13.1
MHOXXeCTB. OTHOLIEHUS MEXKLY 21032
MHoxectBamH. /TIp/

1.3 IepeceueHre MHOXKECTB. 1 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2 0
OO0bemMHEHHE MHOXKECTB. 3aKOHBI 1 TIK-4 J12.3 J12.4J13.1
nepeceueHus U o0venuHenus. /Cp/ 2192

1.4 PasnocThs MHOXECTB. JonoHeHue 1 2 OIIK-2 ITK- | JI1.1 JI1.2J12.1 JI2.2 0
noaMHoxecTBa. /Cp/ 1 [IK-4 J12.3 J12.4J13.1

21932

1.5 Pa30Ouenne MHOXECTBA Ha KJIaCcChI. 1 2 OIIK-2 ITK- | JI1.1 JI1.2J12.1 JI2.2 0
3amaun, CBSI3aHHEIE C OTIePaIIsIMI 1 IIK-4 JI12.3 J12.4J13.1
HaJi KOHEYHBIMH MHOXKecTBaMu. /Cp/ D152

1.6 JexapToBoe mpon3BeneHne 1 2 OIIK-2 ITK- | JI1.1 JI1.2J12.1 JI2.2 0
MHOKECTB. 3a/1a4uH, CBI3aHHBIE C 1 TIK-4 JI2.3 J12.4J13.1
JEKaPTOBBIM YMHOXEHHEM 2132
KOHEYHbIX MHOKecTBaMu. /Cp/

1.7 MHo:xecTBa U onepanyuy HaJl HUMU 1 22 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2 0
/Cp/ 1 [IK-4 J12.3 J12.4J13.1

21932
1.8 Maremarndeckue mousaTus /Jlex/ 1 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2 0
1 TIK-4 J12.3 J12.4J13.1
2192

1.9 O0beM U coiepKaHUe TOHATHS. 1 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2 0
OTHOIIEHNS MKy TOHATHSIMHU. 1 TIK-4 J12.3 J12.4J13.1
Onepartmu ¢ noustusiMu. /Cp/ 2192

1.10  [Maremarudeckue npemIoKeHUs 1 2 OINIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2 0
/Jex/ 1 [IK-4 J12.3 J12.4J13.1

21932

1.11 Bricka3biBaHUS U oniepanuu Hajg 1 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2 0

Humu. /TIp/ 1 TIK-4 J12.3 J12.4J13.1
2132

1.12 IIpenukatsl U onepauyy HaJ HUMU 1 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2 0

Mp/ 1 TIK-4 J12.3 J12.4J13.1
2132

1.13  |Crpyxrypa Teopemsl. Bunsl Teopem. 1 2 OINIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2 0
Heo0OxoauMble B I0CTaTOYHBIE 1 IIK-4 J12.3 J12.4J13.1
ycnosus /Tlp/ 21 92

1.14  |Beicka3siBanus ¢ kBaHTopamu. /IIp/ 1 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2 0

1 [IK-4 J12.3 J12.4J13.1
21 92

1.15 Marematnueckoe JOKa3aTelIbCTBO 1 2 OIIK-2 ITK- | JI1.1 JI1.2J12.1 JI2.2 0

/Jex/ 1 [IK-4 J12.3 J12.4J13.1
21932

1.16 | YmozakmtoueHus U UX BUABL. CXEeMBI 1 6 OIIK-2 ITK- | JI1.1 JI1.2J12.1 J12.2 0

JeTlyKTUBHBIX 3aKitoueHuit. /Cp/ 1 [IK-4 J12.3 J12.4J13.1
2132




1.17  |CnocoObl MaTeMaTH4eCKuX 6 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2

Joka3zarenscTB. /Cp/ 1 IIK-4 J12.3 J712.4J13.1
21932

1.18  [3nemeHnThl MaTEMaTHYECKOH JIOTHKH 20 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2

/Cp/ 1 IIK-4 J12.3 J12.4J13.1
21 92

Pa3gen 2. CooTBeTcTBHS.

OTtHomenns. Onepauun

2.1 CoOTBETCTBUS MEXK]Ly DJIEMEHTAMH 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
JBYX MHOXecTB /JIek/ 1 TIK-4 J12.3 J12.4J13.1

31 92

2.2 [onsarue coorBercTBHA. CIIOCOOBI 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
3aJIaHUSI COOTBETCTBHUM. 1 IIK-4 J12.3 J12.4J13.1
CooTBeTcTBHE, 00pPaTHOE IaHHOMY 2132
Mp/

2.3 B3aumHo-01HO3HaUHOE 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
COOTBETCTBHE. PABHOMOIITHOE 1 TIK-4 J12.3 J12.4J13.1
MHOXecTBO. /IIp/ 3132

2.4 bunapnsie oTHOIIEHNS Ha 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
MHOXecTBe. /Jlex/ 1 [IK-4 J12.3 J12.4J13.1

31 32

2.5 Ionstue otHomeHus. CriocoOb 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
3aqaHus oTHoueHui. CBoiicTBa 1 TIK-4 J12.3 J12.4J13.1
otHomeHu# /TIp/ 2192

2.6 OTHOICHNSI SKBUBAJIIEHTHOCTH U 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
nopsiaxa. /TIp/ 1 IIK-4 J12.3 J12.4J13.1

2192

2.7 AnreOpanveckue onepamuy Ha 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 J12.2

MHOXxecTBe /JIex/ 1 TIK-4 J12.3 J12.4J13.1
2192

2.8 [TonsTre anrebpandeckoit onepanun 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
Ha MHOecTBe. CBOWCTBA 1 TIK-4 J12.3J12.4 J13.1
anreOpanveckoi onepannuu Ha 2192
MHOXxecTBe. /Jlex/

2.9 CootserctBus. OTHOIICHUSI. 22 OIIK-2 IIK- | JI1.1 JI1.2J12.1 J12.2
Oynxkiym /Cp/ 1 TIK-4 J12.3 J12.4J13.1

21 32
Pa3gen 3. DinemeHThI
KOMOMHATOPUKHU U TEOPUH
BEPOSITHOCTH
3.1 OnemeHTHl KOMOUHaTOpuKH /JIek/ 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
1 ITK-4 J12.3 J712.4J13.1
21 92

3.2 [IpaBusia cyMMBI U IPOU3BENEHUSI. 2 OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2

Pasmerenust u coueranus. /Cp/ 1 I[IK-4 J12.3 J12.4J13.1
21 92

33 BeposTHOCTH cOOBITHS U €6 2 OIIK-2 ITIK- | JI1.1 JI1.2J12.1 JI2.2

Beruucienue /Cp/ 1 IIK-4 J12.3 J12.4J13.1
21092
34 BeposiTHOCTD cOOBITHS U €8 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
Beryucienue /Cp/ 1 I1K-4 J12.3 J12.4J13.1
21092
35 OnemeHTbl KoMOUHaTopuku /Cp/ 22 OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
1 IIK-4 J12.3 J12.4J13.1
2192
Pa3gen 4. AnroputmMsl 1 uX
CBOIICTBa

4.1 [lonsatue anropurma. Caoiictsa 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2

anropurMma /Cp/ 1 TIK-4 JI2.3 J12.4J13.1
2192
4.2 [Tonsarue anropurma. CBoiicTBa 2 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
anropurmos /Cp/ 1 I[TIK-4 J12.3 J12.4J13.1
21092
4.3 AnroputMsl 1 ux coiictsa /Cp/ 22 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
1 ITIK-4 J12.3 J12.4J13.1
21092
44 3a4eT 4 OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
1 IIK-4 J12.3 J12.4J13.1

01 92




Pazgea 5. Leabie
HEOTpHUIATEILHbIE YHCIa

5.1 AKCHOMaTHYECKUH TTOIXO0 K OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
MIOHATHIO LIEJIOT0 HEOTPULATEIBHOTO 1 I1IK-4 J12.3 J712.4]13.1
qucia /Jlex/ 21 92

5.2 OCHOBHBIE TTOHATHUS U AKCHOMBI. OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
Orpenienenue 1enoro 1 [IK-4 J12.3 J12.4J13.1
HeoTpHLarenpHoro yucia /Ilp/ 01 92

53 CrnoxeHue, yMHOKEHHE IeITbIX OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
HeOTpUIaTeNnbHbIX uncen. CBoiicTBa 1 TIK-4 J12.3 J12.4J13.1
MHO>KECTBA LIETIBIX HEOTPHULATEIBHBIX D132
qucesn. Berauranue u qeneHue membx
1 HeoTpullaTenbHbIX unces. /Cp/

5.4 MeTton MaTeMaTH4eCcKOl MHITYKITUH. OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
OTPE30K HAaTypaJIbHOTO psia YUCell. 1 [IK-4 J12.3 J12.4J13.1
CueT 2J1eMeHTOB KOHEYHOTO 21092
MHoxecTBa. /Cp/

5.5 AKCHOMaTHUYECKUH MOAXO0A K OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
MOHSTHIO LIE€JIOT0 HEOTPHUIIATEIHHOTO 1 [IK-4 J12.3 J12.4J13.1
yucia /Cp/ 2192

5.6 TeopeTnko-MHOKECTBEHHBIN TTOIXO0 OIIK-2 ITIK- | JI1.1 JI1.2J12.1 JI2.2
K MOHSATHIO LIEJIOTO 1 TIK-4 J12.3 J12.4J13.1
HEOTpHIaTeIbHOTO yncia /JIex/ 2192

5.7 TeopeTnko-MHOKECTBEHHBI CMBICTT OIIK-2 ITIK- | JI1.1 JI1.2J12.1 JI2.2
LIEJIOTO HEOTPULATEIBHOTO YHCIIa 1 1 TIK-4 J12.3 J12.4J13.1
otHomeHus "Menbiie" /Cp/ 21092

5.8 TeopeTHKo-MHOXKECTBEHHBIN CMBICTT OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
CYMMBI ¥ Pa3HOCTH TEBIX 1 TIK-4 J12.3 J12.4J13.1
HeoTpHuarenbHbIx uncen /Cp/ 2192

5.9 TeopeTHKo-MHOKECTBEHHBIN CMBICTT OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
MPOU3BEIECHUS M YACTHOTO I[eJIBIX 1 IIK-4 JI12.3 J12.4J13.1
HeoTpHuarenbHbIx uncen /Cp/ 2192

5.10 TeopeTnko-MHOKECTBEHHBIN TTOIXO0/ OIIK-2 IIK- | JI1.1 JI1.2J12.1 J12.2
K MOHSTHIO LIEJIOTO 1 TIK-4 J12.3 J12.4J13.1
HeoTpulareapHoro yucia /Cp/ 2192

5.11 HarypanbHoe uncio xak mepa OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
BenmuuHbl /Cp/ 1 TIK-4 J12.3 J12.4J13.1

21932

5.12  [Cwmbicn HaTypaJIbHOTO YHKCIA, OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
MOJIyYE€HHOTO B Pe3yabTaTe 1 TIK-4 J12.3J12.4 J13.1
n3Mepenust Benuunssl /Cp/ 2192

5.13  |Cmbicn cyMMBIL, Pa3HOCTH, OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
NpOU3BENECHHSA U YACTHOTO, 1 [IK-4 J12.3 J12.4J13.1
TIOJTy9E€HHBIX B pe3yJbTare 21032
n3MepeHust BenuunHsl. /Cp/

5.14  [HarypasipHOE YuCIIO KaKk Mepa OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
BenmuuHbl /Cp/ 1 TIK-4 J12.3 J12.4J13.1

2192

5.15 3anuch HeIbIX HEOTPUIATETFHBIX OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2
YKCceN U alrOPUTMBI JeHCTBUH Hall 1 I1K-4 J12.3 J12.4J13.1
H1MH /Cp/ 21092

5.16  |Ilo3unmOHHBIE W HETTO3UIOHHBIC OIIK-2 ITIK- | JI1.1 JI1.2J12.1 JI2.2
CHCTEMBI CUHCIICHUS. 3aMUCh YHUCEN B 1 [IK-4 J12.3 J12.4J13.1
JIECATUYHOM CUCTEME CUUCIICHUS. 21092
/Cp/

5.17 ANTOPUTMBI CITOKESHHSI, BEIYATAHUS, OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
YMHOKEHHUS U JICJICHUS] 1 I1K-4 J12.3 J12.4 JI3.1
MHOT'O3HAYHBIX YHCE]I B ICCATUIHOMN D132
cucreme cuucienus. /Cp/

5.18 3amnmch Yuceil B MO3UIIHOHHBIX OIIK-2 IIK- | JI1.1 J11.2J12.1 J12.2
CHCTEMAaX CUHCIICHUS, OTJIMYHBIX OT 1 IIK-4 JI2.3J12.4 JI3.1
necstuaHou. /Cp/ 2192

5.19 CrnoxeHue, BEIYUTaHUE, YMHOXEHNE, OIIK-2 IIK- | JI1.1 J11.2J12.1 JI2.2
JIeJICHHE B MO3ULIMOHHBIX CUCTEMAaX 1 I1K-4 J12.3J12.4 J13.1
CUUCJICHUS, OTJIMYHBIX OT 21092
necstuaHou. /Cp/

5.20  |3anuch LenbIX HEOTPULATEIBHBIX OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
YHUCEeJI ¥ allTOPUTMBI IEHCTBUI HaJ 1 [IK-4 J12.3J12.4 J13.1
numu /Cp/ 2192




Pa3znen 6. Paciiupenue noHaTus o
qucie

6.1 OTpunaTtenbHbIe IEeble YNCa. OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2

panuoHanbHble yucna /Cp/ 1 I1IK-4 J12.3712.4J13.1
31 32

6.2 [NonsTHE OOBIKHOBEHHOW APOOH. OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
[TonsiTHe panroOHAIBEHOTO YUCHA U 1 TIK-4 J12.3J12.4 J13.1
onepauuu Haja HUMU. /Cp/ 21 92

6.3 OTpunarenbHble LeJble Yhcia. OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
paumoHanbHbIe uncna /Cp/ 1 I[TIK-4 J12.3J12.4 J13.1

31 92

6.4 MHoecTBO paroHaIbHBIX YHCEI. OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
CBoiicTBa MHOXECTBA 1 [IK-4 J12.3J12.4 J13.1
panmoHanbHbIX ymcen. /Cp/ 2192

6.5 INoHsATHE AEeCATHYHOMN IpoOU. 3anuch OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
palMOHANIBHOIO YHCIA B BULE 1 I1IK-4 J2.3712.4J13.1
OECKOHEYHOH JIECSITUYIHOM APOOH 2192
nepuouyeckoit npoodu. /Cp/

6.6 Jeiictutenbhbie uncna. /Cp/ OIIK-2 TIK- | JI1.1 JI1.2J12.1 JI2.2

1 ITIK-4 J12.3712.4 J13.1
31 32

6.7 IlonATHE OIOKHUTEIBHOTO OIIK-2 IIK- | JI1.1 JI1.2J12.1 JI2.2
UppalMOHAILHOTO Yyncia. Onepanuu 1 I1IK-4 J12.3712.4 J13.1
Ha/l TIOJIOKUTEIbHBIMHI 31092
JIeHCTBUTEIbHBIMU Yncsiamu. /Cp/

6.8 PanmonansHeie 1 upparmoHanbLHbIE OIIK-2 ITIK- | JI1.1 JI1.2J12.1 J12.2
qucina. /Cp/ 1 ITIK-4 J12.3712.4 J13.1

31 32
Pazgen 7. BeimunHbI M MX
H3MepeHue.

7.1 IlonsTHe BeTUYHUHEI U € H3MEPEHUSI. OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
JUIMHA OTpe3Ka, BeJIMYMHA yIla, 1 I1IK-4 J12.3712.4 J13.1
Iomaab GUrypsl, Macca Tena, 2192
IpoMEXyTKH Bpemenu. /TIp/

7.2 3aBUCHMOCTH MEXIY BEITMIMHAMH. OIIK-2 IIK- | JI1.1 JI1.2J12.1 J12.2
3agauu, CBSI3aHHBIC C 3aBUCUMOCTBIO 1 IIK-4 JI2.3J12.4 JI3.1
Mexay BenuunHamu. /Cp/ 2192

7.3 3aBUCHMOCTH MEXIY BEITMIMHAMH. OIIK-2 IIK- | JI1.1 JI1.2J12.1 J12.2
3agauu, CBSI3aHHBIC C 3aBUCUMOCTBIO 1 IIK-4 JI2.3J12.4 JI3.1
Mexay BenuunHamu. /Cp/ 2192

7.4 Benuuunsl 1 ux usmepenue /Cp/ OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2

1 [IK-4 J12.3712.4
JI3.131 52
7.5 Dk3aMeH OIIK-2 TIK- | JI1.1 JI1.2J12.1 J12.2
1 [IK-4 J12.3 J12.4J13.1

31932




5. ®OH OIIEHOYHbIX CPEJICTB
5.1. KoHTpoJibHbIE BONPOCHI U 3aaHUS

[IpomexyTounast arTecTarus

Bomnpocs! k 3aueTy:

1. ITonsATHE MHOXECTBA M dJIeMeHTa MHOKecTBa. CriocoObl 3anaHuss MHOKecTB. OTHOIICHHST MKy MHOXXECTBAMH U UX CBOMCTBA.

2. OObenuHEHUEe, NepeceucHue U BhlYMTaHUEe MHOXecTB. CBoilcTBa 00beAMHEHUs U IepeceucHus (C WILIIOCTpalueil Ha Kpyrax
Diinepa).

3. Pa3bueHue MHOXeCTBa Ha Ki1acchl (ki1accudukanys). IIpuMeps! pa30ueHUss MHOKECTB Ha JBa (TPU, YETHIPE U T. J.) HOAMHOXXECTBA.
4. JlexapToBO MpOU3BEACHNE MHOXKECTB, ero cBoicTa. [lonsTue koprexa. [lonstue koprexa.

5. OcobeHHOCTH MaTeMaTH4ecKUX NOHATHH. OO0beM u conepxaHue NOHATHA. OTHOIIEHMS Mex1y HOHATUSAMU. OCTEHCHUBHBIE U
KOHTEKCTYaJIbHbIE OIPE/eICHNUs OHATHI, UX OTJIMYUE OT ONpeIeNIeHUH uepe3 poj U BUA0BOE OTIHYHE.

6. CTpykTypa omnpeleneHusl MOHATHS 4Yepe3 POJ M BUAOBOE OTIAMYME. TpeOoBaHMS K TakUM oIpeleleHusM. lcnonb3oBaHue
oInpenesIeHHH Yepe3 poJ] U BUI0BOE OTJIMYME NPU PELICHUH 3a/1a4 Ha paclio3HaBaHUE.

7. DneMeHTapHBIC M COCTaBHbBIE BbICKa3bIBaHMA. [IpaBuiia onpeaeneHns 3HaueHUH HCTUHHOCTY COCTABHBIX BBICKa3bIBAHHH.

8. BrickasbiBaTenbHas Gpopma, ee 001acTh onpeaeraeHus © MHOYKECTBO HCTUHHOCTH. COCTaBHBIE BEICKA3bIBATEIbHBIE (DOPMBL, ITPABHIIA
OIpeieNIeHHs UX MHOXKECTB HCTHHHOCTH.

9. BrickazbiBaHus ¢ kBaHTOpaMu. CriocoObl YCTaHOBJICHHUS 3HAUEHHUS UCTUHHOCTH TaKMX BBICKA3bIBAHUIA.

10. OTHOIIEHHUS JIOTHYECKOTO CIIEJOBAaHMS M PABHOCHIBHOCTH MEXIY MaTeMaTHYECKUMH MPeIoKeHHsMH. PasHble crmocoObl
npouTeHus npeptoxkeHuit A(x) B(x) u A(x) B(x). Jloruueckast cTpykTypa T€OpEMBI M IIpaBUiIa

11. denyktuBHbIe yMo3akimoueHus. [IpocTeiimme cxeMbl e TyKTUBHBIX YMO3aKIIOYCHHN.

12. HenonHast M”HIYKIMS U aHAJIOTUS, UX B3aUMOCBS3b C JeJyKTHBHBIMHU YMO3aKIIOUECHUSIMU.

13. OcoOeHHOCTH MaTEMAaTHIECKOTO JOKa3aTebcTBa. CIOCOOb! J0Ka3aTeNbCTB.

14. TexcTOBBIE 33124, UX CTPYKTYpa U METOAbI PEIICHHUS.

15. MogenupoBaHue B poIiecce pemieHnst TEKCTOBOW 3aauu.

16. OCHOBHBIE 3Tl PeLICHHs TEKCTOBOMU 3aJa4l ¥ IPUEMBI X BBITOJIHEHHUS.

17. TloHsTHe COOTBETCTBUS MEXAYy MHOkecTBaMHu. CrocoObl 3aaHHii COOTBETCTBHHA. B3aMMHO-OJJHO3HAYHBIC COOTBETCTBUS.
PaBHOMOIITHEIE MHOXECTBA.

18. dyHKIMOHAIBHBIE COOTBETCTBUS. YHCIOBBIE (DYHKIIMH, CIIOCOOBI UX 3aaanus. [ paduk yHKIUH.

19. Ilpsimast u oOpaTHas IPONOPLUOHATIEHOCTH, UX CBOICTBA U rpadUKH.

20. OTHOIIEHHS HAa MHOYKECTBE, X CBOMCTBA.

21. OTHOLIEHNS KBUBAJICHTHOCTHU U TOPSIKA.

22. AnreOpauveckue omepalnud M WX CBOicTBa. HelTpanbHBIN, MOTTIOMIAIONINA, CHMMETPHUHBINA 3JIEMEHTHI alreOpandeckoi
onepauuu. OOpartHas onepauusi.

23. Tlonsitue anredpanveckoit cTpykTypsl. Onpenenenue rpymnibsl. [IpuMeps! rpym.

24. YucnoBoe BbIpAKEHUE U €0 3HadeHue. YNClIoBble paBEHCTBA U HEPABEHCTBA, UX OCHOBHBIE CBOMCTBA.

25. Beipaxxenue ¢ nepeMeHHbBIMU. O0acTh onpeneneHus BelpakeHus. ToxaecTBeHHbIe TPeoOpa3oBaHus BRIPAXKEHHS C IEPEMEHHOM.
Toxnectso.

26. JIuneitHoe ypaBHeHHE ¢ OAHOI niepeMeHHOM. KopeHb ypaBHeHUs. UTO 3HAUUT «pEeIIUTh YpaBHEHHE». PABHOCUIIBHOCTD YpaBHEHHH.
Teopembl 0 paBHOCUIBHOCTH YPaBHEHUH.

27. HepaBeHCTBO ¢ OmHOH mepeMeHHOW. Pemienne HepaBeHCTBa. PaBHOCHIIBHOCTH HEpaBEHCTB. TeOpeMbl O pPaBHOCHIBLHOCTH
HEPaBEHCTB.

3anaHue K 3a4eTy:

1. IlpuBeanTe NpUMepHI 3alaHNi U3 YIeOHHUKOB MaTEMaTUKH JUIS HAUaJIbHOM IIKOJIBI, TEOPETUUECKOIl OCHOBOH KOTOPBIX SBIISIOTCS
BbILIETIEPEYNCIICHHBIE TTOHATHS.

Bomnpocs! k sx3ameny:

1. [ToHsTHE MHOXECTBA U eMeHTa MHOKecTBa. CriocoObl 3a1aHust MHOXKeCTB. OTHOLICHHUS! MEXK/1y MHOXECTBAMH U UX CBOWCTBA.

2. O0benuHeHNe, IepecedeHre i BEIYUTaHne MHOKecTB. CBOWCTBa OOBEIMHEHNS 1 TIepeceyeHusl (¢ MILTIOCTpalell Ha Kpyrax
Oiinepa). [IpuMeps! 3a1aHUi U3 HAYATIBHOTO Kypca MaTeMaTHKHU, IIPU BBINOJHEHUH KOTOPBIX YYal[Hecs SBHO (MJIU HESIBHO)
BBITIOJIHSIOT NiepeceueHne, 00beIMHEeHNE, BEIMUTAaHUE MHOXKECTB.

3. Pa30ueHne MHOKeCTBa Ha Kiacchl (knaccudukanys). [Ipumepbl pa30ueHns MHOKECTB Ha JiBa (TPH, YE€THIPE U T. J.) IOJAMHOXKECTBA.
[pumepb! 3a1aHuil HA KIIACCU(HKAIIMIO M3 HAYaJIbHOTO Kypca MAaTEMaTHKH.

4. JlekapToBO IPOU3BEICHNE MHOKECTB, ero cBoiicTBa. [lonarue koprexa. [lonarue koprexa. [IpuMepsl 3anaHnii U3 Ha4aIbHOTO
Kypca MaTeMaTHKH, CBA3aHHBIX C 00pa30BaHUEM JE€KapTOBA IPOU3BEICHHS MHOMXKECTB.

5. OcobeHHOCTH MaTeMaTHYeCKUX MOHATHH. O0BeM U copepxanue NoHATH. OTHOLIEHHS MEX Iy MOHATHAMH. OCTEHCUBHBIE U
KOHTEKCTYaJIbHBIE OIPEeNICHNs IOHATHH, UX OTIIMYUE OT ONpeesIeHUi yepe3 poa U BUAoBoe oTianuue. [Ipumeps! noHsTHI 13
HAvyaJIbHOTO Kypca MaTeMaTHKH.

6. CTpyKTypa onpezaeseHus MOHATHS Yepe3 poj U BUJoBoe oTianyue. TpeOoBaHus K TakuM orpeneneHusM. Mcnoiap3oBaHue
ompezeeHui uepes poa ¥ BUA0BOE OTIMYME IPU PELICHHUH 3a]a4 Ha paclio3HaBaHue. [IpuMepsl MOHATHI U3 HAYaIBHOTO Kypca
MaTEeMaTHKH, HAXOSIIUXCS B POJOBUIOBBIX OTHOILICHHUSX.

7. DneMeHTapHbBIE U COCTaBHBIE BhICKa3bIBaHuUs. [IpaBuia onpeneneHns 3Ha4eHUH HCTUHHOCTH COCTaBHBIX BBICKa3bIBaHUMA. [Ipumepsl
3JIEMEHTAPHBIX (IIPOCTHIX) U COCTABHBIX BBICKAa3bIBAHUN M3 HAYAJILHOTO Kypca MaTeMaTHKH.

8. BrickasbiBaTenbHas Gpopma, ee 001acTh onpeenaeHuss 1 MHOKECTBO HCTUHHOCTH. COCTaBHBIE BEICKA3bIBATEIbHBIE (DOPMBI, IIPABHIIA
oTpeieNIeHHsI X MHOXKECTB HCTUHHOCTH. [IprMephl BhICKa3bIBaTEIbHBIX (OPM U3 HAYAJILHOTO Kypca MaTeMaTHKH.

9. BrickasbiBaHus ¢ kBaHTOpaMu. CriocoObl yCTaHOBJICHUS 3HAYCHUSI HICTHHHOCTH TaKUX BbICKa3biBaHUMU. [IprMephl BRICKa3bIBaHHI C
KBaHTOPAMHU M3 HA4aJbHOT'O Kypca MaTeMaTHKH.

CJI0’)KE€HMSI HATYPaJIbHBIX YHCEIL.

10. OTHOMIEHNS IOTHYECKOTO CIE€A0BAHUS U PABHOCUIIBHOCTH MEXKy MaTeMaTUIECKUMU NPEIJIOKEHUAMU. Pa3Hble criocoObl
npoureHus npeanoxenuit A(x) B(x) u A(x) B(x). Jlorndeckas cTpykTypa TeopeMbl U npaBuiia. [IpumMepsl NpaBuil U3 HAYaIbHOTO
Kypca MaTeMaTHKH C aHAJIM30M HMX JIOTHYECKON CTPYKTYpBHI.




11. denyktuBHbIe yMo3akiaoueHus. [IpocTeiimme cxemMpl AeTyKTUBHBIX YMO3aKIt0ueHnH. [IpruMeps! mocTpoeHus 1eAyKTUBHBIX
YMO3aKJIIOUE€HHUH C HCIOJIb30BAHUEM ITUX CXEM.

12. HenonHas MHAYKIWS U aHAJIOTHS, UX B3aHMOCBSI3b C I€AyKTHBHBIMHI yMO3aKIIOUeHISIME. [IprMeps! ymo3akimtoueHui n3
HAYaJIbHOTO Kypca MaTeMaTHKH C MCIIOJIb30BaHUEM HETIONHOW MHIIYKIIMU U aHAJIOTHH.

13. Oco0eHHOCTH MaTEeMaTHIECKOTO J0Ka3aTeabcTBa. CriocoObl 0Ka3aTeNbeTB. [IpuMepsl J0Ka3aTeIbCTB U3 HAYAILHOTO Kypca
MaTEeMaTHKH.

14. TexcToBBIE 3a/1a4H, UX CTPYKTYypa U METO/BI pEIICHUSI.

15. MonenupoBaHue B Ipoliecce peleHus TeKCTOBOH 3a1auu. [IpruMepbl MPOCTHIX M COCTAaBHBIX 331a4 U3 HA4aJIbHOTO Kypca
MaTEeMaTHUKH.

16. OcHOBHBIE 3TaNbl pelIeHHs TEKCTOBOU 3a/1a4X M IIPUEMbl UX BBINOJIHEHUs. VImrocTpanus IprueMoB Ha NpuMepe peleHus 3a1aqu
13 HayaJIbHOTO Kypca MaTeMaTuKu.

17. TloHsiTHE COOTBETCTBHSI MEXKIY MHOKecTBaMHU. CriocoObl 3aJaHNii COOTBETCTBUIL. B3anMHO-0/THO3HAYHBIE COOTBETCTBUSI.
PaBaOMoOIIHBIE MHOXKeCTBa. [IprMepsr cCOOTBETCTBHI (B TOM YHCIE B3aUMHO-OJHO3HAYHBIX) U3 HAYaJIbHOTO Kypca MaTeMaTHKH.

18. dyHKIMOHAIBHBIE COOTBETCTBUS. YncioBble GyHKIMH, criocoObl ux 3aaanus. ['paduk ¢pynxunu. [Ipumepsl 4HcI0BBIX QyHKIMHA
13 HayaJIbHOTO Kypca MaTeMaTuKH.

19. Ilpsimast u 06paTHast IPONOPLUUOHANBHOCTH, UX CBOMCTBa U rpaduku. Vcronab3oBaHue CBOMCTB IPSIMOM 1 00paTHOM
IIPOIIOPLMOHAIBHOCTH ITPU PELIEHUH TEKCTOBBIX 33]a4 B HAYaJIbHOM Kypce MaTeMaTHKH.

20. OTHOLIEHUS HA MHOKECTBE, HX cBO¥cTBa. [IpuMephl OTHOLIEHNH U3 HAYAIBHOTO Kypca MaTeMaTHKH.

21. OTHOMIEHUS YKBUBAJICHTHOCTH U NIOpsiAKa. [[pruMeps! OTHOMIEHNH SKBUBAJIEHTHOCTH U MTOPSIZIKA M3 HAYaJIbHOTO Kypca MaTeMaTHKH.
22. Anrebpandeckue ornepaiyy 1 ux cBorcTBa. IIpuMeps! aredpandecKux onepanuii, i3y4aeMbIX B HA4aJIbHOM KypCce MaTeMaTHKH.
HeiitrpanbHblii, TOTTIOMIAIONIH, CAMMETPHYHBIN 3JIEMEHTHI anredpandeckoil onepanuu. OOpaTHas onepanus.

23. Tlonsitue anredpandeckoit ctpykrypsl. Onpenenenue rpynmnsl. [IpuMeps! rpyr.

24. YucnoBoe BEIpaXeHHE U eT0 3HaueHue. UncIoBbIe paBeHCTBA M HEPABEHCTBA, UX OCHOBHBIE CBOMCTBA. OMpe/ieieHrne YHCI0BOTO
BBIPA)KEHHSI, YUCJIIOBOTO PABEHCTBA M HEPABEHCTBA B HAYAIBHOM KypCe MaTeMaTHKH.

25. Beipaxenue ¢ iepeMeHHbIME. O0JIacTh ONpe/IeeHUs BhIpaXeHUs. TOXIECTBEHHBIE TPEOOPa30BAHUS BRIPAKEHUS C TICPEMEHHOM.
ToxnectBo. [IpuMepbl TOKAECTBEHHBIX TPe0Opa30BaHU BHIPAXKEHUH U3 HAYaIBHOTO Kypca MaTeMaTHKH.

26. JIuneitnoe ypaBHeHHUE ¢ ogHOU nepemenHoi. Kopens ypaBHeHns. UTo 3HAYUT «pelIUTh ypaBHEHHE». PABHOCHIIEHOCTE ypaBHEHHH.
TeopeMbI 0 paBHOCHIBHOCTH ypaBHEHUH. OnipesieNieHne NOHITHS ypaBHEHHUS B HAaUAIIbHOM Kypce MaTeMaTHKH, CIIOCOOBI MX PELICHHS.
27. HepaBeHCTBO C 0J1HOH nlepeMeHHO. Penienue HepaBeHCTBa. PaBHOCHIBHOCTS HEPABEHCTB. TeOpeMBbl O paBHOCUIIBHOCTH
HepaBeHCTB. OTpeeneHrne HepaBeHCTBa ¢ IIEPEMEHHOM B HaYaJIbHOM Kypce MaTeMaTHKH, CIOCOOBI MX PEeIeHUS.

28. IlonsTue 00 aKCHOMAaTHYECKOM METOZE IOCTPOECHUS TEOPHU. AKCHOMAaTHYECKOe ONpeelIeHUue HaTypaIbHOrO Yucia. AKCHOMBI
[Teano. Omnpenenenne oTpe3ka HATYPAILHOTO PsiAA.

29. AKCHOMAaTHYECKOE ONPEEICHUE CII0KEHUS HAaTYpajbHbIX uyncel. CyllecTBOBaHHE M €MHCTBEHHOCTH cloxeHus. CBoiicTBa
KOMMYTAaTUBHOCTH U aCCOLIMATUBHOCTH CJI0KEHUS HATypaJbHbIX YUCEIL.

30. AkcHOMaTHYeCKOE OTpe/ICIIeHNe YMHOKEHHS HAaTypalbHbIX unces. CylecTBOBaHNE U €IMHCTBEHHOCTh YMHOKeHHs. CBOICTBa
KOMMYTAaTUBHOCTH U aCCOIIMATHBHOCTH YMHOXEHUSI HATYPAJbHBIX Yncell. CBOHCTBO AUCTPHOYTHBHOCTH YMHOXKEHUSI OTHOCHTEIILHO
31. CBolicTBa MHOXKECTBA LIEJIBIX HEOTPUIATENILHBIX YHCEI: OECKOHEUHOCTD, YIOPSAAOUCHHOCTh, OTCYTCTBHE HAMMEHBIIETO U
HauOOJIBIIETO YHCIIA, AUCKPETHOCTh. OTHOIIICHKE MOPSIIKAa HA MHOXKECTBE LIeJIbIX HEOTPULIATENbHBIX yuces. OnpeeneHre OTHOIECHHS
«MEeHblIIe) yepe3 ciaoxkeHne Ha MHoxecTBe N. CBOWCTBa MOHOTOHHOCTH CJIOKEHUSI U YMHOKEHUSL.

32. OmnpeziernieHre BEIYUTAHHS KaK OTEpaIii, 00paTHO! CIOKEHUIO. Y CIIOBHE CYILIECTBOBAHUS PA3HOCTH HATYPAJIBHBIX YHCETL.
HpaBI/ma BbIYUTaHUA YUCJIa U3 CYMMBI U CYMMBI U3 YHUCJIa,

33. OnpepneneHue AeNeHUs Kak onepanyun, 00paTHOH YMHOKEHHIO. Y CIIOBHE CYIIECTBOBAHHS YACTHOTO HATypallbHBIX uncel. [IpaBua
JACJICHUS CYMMBI, pa3HOCTHU U IPOU3BECACHU HA YHUCIIO (Ha MHOKECTBC HaTypaJIbHbIX lw[l/le:.]'l).

34. Onpenenenue Hyns. [IpaBuna gelicTBuii ¢ HyneM (Ha MHOXKECTBE LIEJIbIX HEOTPULATENILHBIX YHceN). TeopeMa 0 HeBO3MOKHOCTH
JIeNICHUs] Ha HYJb.

35. Onpezenenue JesieHUs C OCTaTKOM Ha MHOXKECTBE IIeJIbIX HEOTPUIATEIbHBIX YHCE.

36. Vcropuueckue cBeIeHUsI O BOZHUKHOBEHUH MOHITHUS HATYpPaJIbHOTO yuciia. TeopeTHKOo-MHOKECTBEHHBIH CMBICI HaTypaJIbHOTO
qHcia.

37. TeOpCTI/IKO-MHO)KCCTBCHHbIﬁ CMBICJI CYMMBbI HATYpaJIbHBIX YUCECJI. CyllICCTBOBaHI/IC U CIUHCTBCHHOCTb CYMMEBI.

38. TeopeTuKO-MHOXKECTBEHHBIH CMbICIT Pa3HOCTH HaTYpaJIbHBIX yKcen. llpaBuiia BBIYMTaHUS YMCIIA U3 CyMMBI M CYMMBI U3 YHCIIA,
Hux TeOpCTHKO-MHO)KCCTBeHHbIﬁ CMBICIJI.

39. TeopeTHKO-MHOKECTBEHHBIH CMbICIT TPOU3BEACHUS HaTypalbHbIX uncell. CylecTBOBaHHE U €JMHCTBEHHOCTb IIPOU3BEICHHUSI.
CBOICTBa KOMMYTaTHBHOCTH M ACCOLIMATUBHOCTH YMHOXKEHHSI HATYpaJIbHBIX yrces. CBOMCTBO TUCTPUOYTUBHOCTH YMHOXKEHHUS
OTHOCHTEIILHO CIIOKEHUS HaTypaJIbHbIX YHCEll.

40. TeopeTHKO-MHOXKECTBEHHBIH CMBICIT OTHOIICHUH «PaBHOY, KMEHBIIE» H «0OJIbIIE) HA MHOMKECTBE LIEJIbIX HEOTPHIIATEIILHBIX
YHCeIL.

41. TeopeTUKO-MHOKECTBEHHBIM CMBICII YaCTHOI'O HaTypaJIbHBIX yKcen. [IpaBuiia esneHust CyMMBl, pa3HOCTH U IIPOU3BEJCHUS HA
YHUCJIIO (Ha MHOKECTBC HaTypaJIbHbIX ‘II/ICGJ'[). TCOpCTHKO-MHO)KCCTBCHHLIﬁ CMBICJI TIIpaBuJia ACJICHHUA CYMMBbI Ha YHCJIO.

42. TeopeTHKO-MHOKECTBEHHBII CMBICI Yuciia «HYIb». [IpaBuia neiictBuii ¢ HyneM (Ha MHOXKECTBE II€JIbIX HEOTPHLIATEIbHBIX YUCEN).
TeopeMa 0 HEBO3MOXKHOCTH AEJTIECHUS Ha HYJIb.

43. OmpeneneHue 1eNeHus ¢ OCTaTKOM Ha MHOKECTBE IIeJIbIX HEOTPULATEIbHBIX YUCE, €r0 TEOPETUKO-MHOKECTBEHHBIH CMBICIL.

44. HatypanbHoe 4MCiI0 Kak Mepa Beau4urHbl. CpaBHEHHE HATypaJIbHBIX YHCEN KaK MEpP BEJIMUHHBI.

45. CrnoxxeHue, BbIUNTaHUE, YMHOKEHHE U JISJICHUE HATYpaJIbHBIX YHCENI — MEpP BEJINYHH.

46. [To3uIMOHHBIE M HETTO3UIIMOHHBIE CUCTEMBI CUMCICHU. JlecaTHIHas crucTeMa CYUCIEHHUs. 3aliCh HaTypalbHbBIX YHCEN B
JIECSITUYHOM CUCTEME CUHCIICHUSI.

47. CrnoxxeHue, BbIUNTAHUE, YMHOKEHHE U JISJICHUE HATYypallbHBIX YHCEJI B IECATUYHOM CUCTEME CUMCIICHUSI.

48. TTo3uIIMOHHBIE CUCTEMBI CYUCIICHNUS, OTJIMYHBIE OT JECATUYHOM; AEHCTBHUS HAJl YUCIIAMH B TAKMX CHCTEMaX.

49. OTHOIIeHNE AETUMOCTH M €T0 CBOMCTBAa HA MHOXKECTBE HATypPaIbHBIX YHCEN. J[enMMOCTh CyMMBI, pa3HOCTH, IPOU3BEICHI
HaTYpaJlbHBIX YUCEII.

50. Ilpn3naku nenmumoctr Ha 2, 3, 4, 5 1 9 B AECATUYIHON CHCTEME CUHUCICHHUS.




51. Haubonbiuit o0mmii nenurens u anroputm EBkiina. CoiicTBa HanOombliero odiero nenutens. Haumensliee odiiee KpaTHOE.
B3aumMHo-1ipocThIE UnCIa.

52. IlpocTeie u cocTaBHbIE yncia. Pactipeenenne mpoCTHIX YUCEN B HATYpalbHOM psiny. Pasnoxenne HaTypaabHOTO YuCia Ha
IIPOCThIE MHOXHTEIH.

53. Lensie yncna. Moxyns nenoro uncia. OnpeneneHne CyMMBI U Pa3HOCTH HEJbIX yucia. [IpaBuimo cioeHus HeIbIX YuCell.
OmnpezesneHue MpOU3BEACHUS U YaCTHOTO LeNbIX yuces. [IpaBuino yMHOXKEHHS LEIbIX YHCe.

54. CoiicTBa MHOKECTBA IIEJIBIX YKCeN (0ECKOHEYHOCTD, YIIOPAA0YCHHOCTb, TUCKPETHOCTD). [ eOMeTpryIecKas HHTEPIIpETaIHs IebIX
YHCeIL.

55. Onpenenenue qpodu u paBeHCcTBa Apodeit. OCHOBHOE CBOWCTBO ApoOH. HecokpaTumas a1po0b.

56. IlonsTre pauuoHansHOro Yncia. OnpeieseHne OTHOICHHUS «MEHbIIE» Ha MHOXKECTBE PallMOHANIBHBIX YHcesl. Pa3imuHble criocoObl
CpaBHEHHS PAIMOHAIBHBIX YHCEI.

57. Onpezesnenue CyMMBI U IPOU3BEACHUS pallMOHATIBHBIX yncesl. KOMMYyTaTHBHOCTD U aCCOLMATHBHOCTD CIIOXKEHUS (YMHOXKEHHS)
PanMOHATIBHBIX YUCET.

58. OnpezesneHue BEIYNTAHUS U JICTICHUS PAllIOHAJILHBIX YHCEIl. Y CIIOBHE CYIIECTBOBAHHS Pa3HOCTH TaKHX YUCEIL.

59. Onpexenenue necatuaHon Apoou. Teopema 0 BO3MOXKHOCTH 3aIMCH OOBIKHOBEHHOM IpoOH B BHJIE IeCITUYHOM. Teopema o
MIPEJCTAaBICHUH PALIMOHAILHOTO YHCIIA B BUJE OECKOHEUHON MEePHOANIECKON JeCATHUHON 1pOoOH.

60. MHOX€eCTBO pallMOHaIbHBIX YUCEI KaK PacIIupeHrne MHOXKECTBA HaTypalbHbIX unces. CBOWCTBa MHOYKECTBA PAI[HOHATBHBIX
yrcen (0eCKOHEYHOCTh, YIOPAJOYEHHOCTD, INIOTHOCTD). ['eoMeTpruyeckast MHTepIpeTanus palMoHaIbHbBIX YUCEIl.

61. CymecTBoBaHHE YHCEN, OTIUYHBIX OT palrOHAIbHBIX. [[oHATHE HPPaLlMOHATHFHOTO YHCTIA.

62. MHOXECTBO HOJIOKUTEIBHBIX JICHCTBUTEIILHBIX YHCEN U €0 CBOUCTBA (OECKOHEUHOCTh, YIOPSII0YEHHOCTD, HETIPEPHIBHOCTD).

63. [IpubmKeHHbIC 3HAYCHUS MTOJIOKUTEIBHOTO ACHCTBUTEIBHOTO YHCIA. APpHU(PMETHUSCKIE OTIEPALIUH HaJl TIOJI0KUTEILHBIMHI
JIeHICTBUTEIILHBIMH YHCIIAMHU.

64. MHOXeCTBO IEHCTBUTENBHBIX Yncel. M3Mepenne mmHbI oTpe3ka. UncmoBas ock.

65. [Monsarue Bennuunsbl. [ToHsTHE 00 M3MepeHnH BennurH. VI3 ucTopuu pa3BuTus cucTeMbl Mep. MexayHapogHas cuctemMa

equamn (CH).

66. Onpenenenue AIUHBL 0Tpe3ka. CBOMCTBA JUIMHBI OTpe3Ka. M3MepeHue IIHHbI OTpe3Ka. XapaKTepUCTHUKa YHUCIIA, 10JIy4aeMOro IpH
W3MEPEHHUH JUTHHBI OTPe3Ka.

67. Onpenenenue miommaan Gurypsl. M3mepenue miomaay Gurypsl. XapakTepUCTHKA YHCIIA, TOJy4aeMOTro MPH U3MEPEHHUH TIIOIIA M
¢urypsl. 3mepenue miomaan GUrypsl ¢ oMOIIBIO MaJeTKH.

68. Onpexenenue oobema Tena. Vizmepenne oobeMa Tena. XapaKTeprCTHKA YKCia, MOJyYaeMoro Py H3MEPeHHH 00beMa Tena.

69. Omnpenienenue Macchl Tela. Mi3aMepeHue Maccsl Tena. XapakTepUCcTUKa YHCIIa, HoJIy4yaeMoro Ipyu U3MEpeHNH MacChl Tena.

70. Onpenenenne mpoMexyTka BpeMeHH. 3Mepenne mpomMexyTka BpeMeH!. XapaKTepPUCTHKA YHCIIa, TOJIy9aeMOoro MPH H3MEPEHUH
MIPOMEKYTKA BPEMEHHU.

3amaHus K IK3aMeHy:

1. BeInosiHUTE JIOTHKO-MaTeMaTHYECKUN aHAIN3 NOHATHIA: a) OTPE30K; 0) TEKCTOBas 3a/1a4a; B) YHCIOBOE PABEHCTBO.

2. BBINIOJTHATE JIOTHKO-MaTeMaTHUECKHUI aHaIHM3 TIpaBriIa JIeNieHus ApoOH Ha qpo0b: "UTOObI pa3aenuTh OIHy ApoOb Ha IPYTrylo, HaI0
JIeIMMOE YMHOXKHTB Ha YHCII0, 00paTHOE JIeUTeNo".

3. BrimonmHATE TOTHKO-MaTeMaTHIECKHI aHAIM3 YTBEpKACHU (TeopeMbl): "BepTukanbHble yriiel paBHbI". [locTpoiiTe yTBep:KaCHHS
o0paTHOe, MPOTHBOMOJIOKHOE, 00OpAaTHOE MPOTHBOIIOJIOKHOMY. Y CTAHOBUTE UX UICTUHHOCTb.

5.2. TeMbl NUCbMEHHBIX paboT

Tekymuil KOHTPOJIb YCIIEBAEMOCTH

Tembl MUCHMEHHBIX COOOMICHUIT (C 00CyXKICHUEM)

1. Yo u3y4aer MaTeMaTHKa. XapaKTepHbIE Y€PThl MATEMATHKH.

2. V3 ucropnu BO3HUKHOBEHHUSI HATYPAJIBLHOTO YHCIIA.

3. 13 ucropun pa3BUTHS JEHCTBUTEIBHOTO YHCIA.

4. U3 ucropum pa3BuTHs anreOpsl.

5. BO3HMKHOBEHHE TEOMETPHH. PA3BUTHE TE€OMETPHUH.

6. O reomerpuu H.11. JIo6aueBCKOTro U akCHOMaTHKE €BKJIMJIOBOM T€OMETPHUH.

7. Ucropuueckue 3aMeuaHust 0 FreOMETPHUYECKHUX NPeoOpa30oBaHMUsIX Ha INIOCKOCTH.

TecTsl:

1. Bemmonau 3aganus Ne 1 - 526 temsl:"MuoxxecTBa U onepauuu Hag Humu", (Cwm. J12.4)
2. Beimoninu 3ananus Ne 527 - 768 tembl 2 "Onementsl komOuHaTopuku" (Cum. J12.4)

3. Bemomnnau 3aganus Ne 769 - 1028 temsl 3 "Maremarnueckue nousatus” (Cu. J12.4)

4. Beimoninu 3aganus Ne 1029 - 1442 temsl 4 "Matemartuueckue npempioxkenus” (Cu. J12.4)
U T.J.

Konrponbnas pabora:

Bapuanr 1.

1. TTocTpoiiTe Ha KOOPIMHATHOMN IUTOCKOCTH Tpaduk oTHOIIeHHs T : X =y, €ClIM OHO 33JIaHO Ha MHOXKecTBe: a) X = {X |Xx /,-2 X
2};0) X=R.

2. YcTraHOBHTE, KaKWE OTHOILICHHS, 3a/laHHbIe HA MHOKecTBe A = {1,2,4,6,7, 8, 10, 11}, SABIAIOTCSA OTHOILICHUAMHU
SKBUBAJICHTHOCTH, a KAKUE — OTHOLICHUSIMU MOPSIJIKA; 1JI1 OTHOLLIEHUN SKBUBAJIEHTHOCTH 3aIIUIINTE COOTBETCTBYIOLIUE KIIACCHI
SKBUBAJICHTHOCTH:




a) «KMMETb OJIHO U TOXKE YUCIIO JIeTTUTENEH;

0) «MMETb OJIMH H TOT e OCTATOK IPH ACICHUU Ha 3»;

B) «OBITh OOJBIIE HA 3%;

I') «OBITh IEIUTEIEM.

3. O00CHYHTE C TEOPETHKO-MHOKECTBEHHON TO3UIMH BBIOOD NCHCTBUS MIPH PELICHUH 331auu.

a) B kimaccHoii 6ubnmorexe 10 4enoBex B3sUIM MO 2 KHUTH KaAbli. CKOJIBKO KHUT B3sUTH?

6) YV npoaasiia 6b1510 7 mapoB, 4 mapa oH npoaai. CKoJbKO MIapOB 0CTANOCh y poIaBia?

B) B akBapuyme maaBano 5 pelOOK, Ty/a elje NycTuiu 5 ppiook. CKOIbKO CTalo peIOOK B akBapuyme?

r) B kaxxno#i pame 6 crekoi. CTeKoIbIIMK BeTaBMI 54 crekiia. CKOJIBKO paM OH 3aCTEKINI?

1) Ha BepxHell moske Jexaino 5 KHUT, a Ha HkHel Ha 4 6oibiie. CKOJIBKO KHUT JISKANIO Ha HHXKHEH moke?

¢) OauH 1oe3 cocTos1 U3 22 BaroHOB, a B IPYroM 1oe3/1e Ha 3 BaroHa MeHblie. CKOJIbKO BArOHOB OBUIO B PYroM moe3je?

%) YY4eHHK UCTIHCAJ B TETPaIH 8 JIMCTOB, @ HEUCIMCAHHBIX OCTANOCh B 5 pa3 Ooibiie. CKOJIBKO YUCTHIX JIACTOB B TETpau?

3) V Banu 36 mapok, a y Bonoau 9. Bo ckosbko pa3 y Banu mapok Gombiie, yeM y Bomoau?

1) B rapaxxe Haxoamnocs 21 nerkosas MaiivHa, a rpy30BHKOB — B 3 pa3a MeHble. CKOJIBKO IPy30BUKOB B rapaxe?

4. CpaBHure:

6MuH3 ¢ ... 362 ¢ 7300 MM ... TkM 30 M

256 m...25 1 72 xm/4 ... 1000 M/MuH

23 M2 7 aM2 ... 237 tm2 50 MuH ... %54

3mm2 ...300cm2 % T ... 800 kT

321 am2... 3 M2 21 nm2 60 km/u ... 10 m/c

5. Kakoii Bui IMEET YHCIIO a, €CITU ITPH JCJICHUU Ha 7 OHO J]aeT OCTaToK: a) 3; 6) 5; B) 67

6. Haiinure panoHaabHBIM CIOCOOOM 3HaUEHHE BBIPAXKEHUS M OOBSICHUTE, KAKUE 3aKOHBI apU(METHUECKUX ACUCTBHHA PU 3TOM
HCTIONb30BAIIH:

a)64+125+36+75;8) 87 «11; 1n)5339+4739-5321—-47-21.

0)4+82955 1)9+13+9+87,

Bapuanr 2.

1. Ha muoxectse X = {1, 5, 10, 15} 3amaHo oTHoIlIeHHEe «X KpaTHO y». [TocTpoiite ero rpad u chopmynupyiite CBOWCTBA JAHHOTO
OTHOIIICHHSI.

2. Mexny mHoxxectBamu A = {10, 11, 12, 13} u B= {3, 4, 5, 6} 3anano coorBeTCcTBUE «OO0JBbILIE HA 6». SIBISETCS JIU 5TO COOTBETCTBUE
B3aMMHO-0JJHO3HAUYHBIM?

3. 6. O0ocHyiiTe BEIOODP AEHCTBUS IPH PELICHUH 3aJa4l, pacCMaTpUBas HATypalbHOE YHCIIO KaK Pe3ybTaT U3MEPEHHs BEIUIHH.
a) [l Kpy’KKa pUCOBaHUS KYIHIH 8 KOPOOOK IIBETHBIX KapaHallel 1Mo 6 MTYK B Kax1oi KopoOke. CKOJIBKO IIBETHBIX KapaHalIe
Kynuiu?

0) YueHHK UCTpaTHJI Ha MOKYNKY TeTpaau 15 p. [Tocrne aToro y Hero octanoch 3 p. CKONBKO JieHeT ObLJIO0 Y yUeHHKa?

B) LlIBeiinast MmacTepckas u3 18 M MaTepun cimna pyoamku. Ha kaxayro pydamky nomnio 3 M matepun. CKOJIBKO pyOaliek cimia
Macrepckas’?

r) OnuH apOy3 BecuT 5 Kr. CKOJIBKO KHJIOTPAMMOB BECAT 4 TakuX xe apOy3a?

1) C Kakoil CKOPOCTBIO I1IeJT TIeIIEeX0/], eCJiv 3a 3 4 npouien 12 km?

e) BricoTa ogHO# cocHBI 9 M, a npyroi Ha 3 M Gomnbire. KakoBa BbIcOTa BTOPOH COCHBI?

x) Bbuto 7 M catuna. M3 3 M catuHa cimny py6aliky, a U3 OCTalbHOTO CaTUHA CUIMIHM IulaThe. CKOJIBKO METPOB CaTHHA MOLIO Ha
iatee?

3) Bpaty 14 ner, a cectpa Ha 4 roga monoxe. CKOJIBKO JieT cectpe?

n) C oHOM S07I0HY CHSUTH 7 KT SI0JI0K, a ¢ Apyroii — B 3 pasa Oounbiie. CKOIBKO SI0JI0K CHSIH CO BTOPOH s10710HH?

k) C oroposa coOpaiu 24 Kr orypioB 1 3acoiiiiy 1o 2 Kr B 0aHke. CKOJIBKO 0aHOK € OTyplIaMH TOIy4HIIOCh?

4. Beruucnure:

3muH20c+50c6kr350r+5Skr800r

7920 muH + 2 440 MuH 10 cm 5 MM + 12¢Mm 8 MM

7150 xkr+ 80 kr 5000r 4 mun 15 c +44 96 ¢

13kr400r—7kr800kr 10 cm e 1 M

25mM8cMm—6 M 15 cm 320 im2 + 943 om2

5. Tlpu meneHuu ¢ ocTaTKOM 4Kciia a Ha 15 nomy4rim HenonHoe yactHoe 10. KakoBo HanOoubiee BO3MOXKHOE 3HAYECHHE IEITUMOT0?

5.3. ®oH1 OLIECHOYHBIX CPEICTB

Cwm. @oHJT OLIEHOYHBIX CPEACTB B MprtoskeHuu K PI1J]

6. YHAEBHO-METO/JMYECKOE I THO®OPMAIIMOHHOE OBECIIEYEHHE JUCITUIIJIMHBI (MOAY JI5)

6.1. PexoMmenayemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpHI, 3arnaBue Wznarensct
COCTaBUTEI BO, T'OJ1
JI1. |Topromkus, |I"opromkun A.Il. MaremaTnka B Ha4aJIbHOM IIKOJIE (TEOPETHYECKHE OCHOBBI HAYaIbHOTO Kypca 3BC
1 |AIL MmaremMaTHkH). B 2 4. Yacts 1 [DnexTpoHHsIi pecype]: yueOuux/ I'opromkun A.I1l.— DnexTpoH. «IPRbooks»

TekcToBble naHHble.— Caparos: By3osckoe o6pasoBanue, 2020.— 290 c.— Pexxum nocryna:
http://www.iprbookshop.ru/87384.html.

JI1. |Topromikus, |Topromkun A.IT. MaremaTrka B Ha4allbHOM 1IKOJIE (TEOPETHYECKHE OCHOBBI HAYaJIbHOTO Kypca 9BC

2 |AIL MmareMaTHkH). B 2 u. Yacts 2 [DnekTpoHHslil pecypc]: yueOHuk/ I'opromkun A.IL.— DnexTpoH. «IPRbooks»
TekcToBbIe AaHHbie.— Caparos: By3oBckoe oOpasoBanue, 2020.— 362 c.— Pexum nocryna:
http://www.iprbookshop.ru/87385.html.

6.1.2. lono/IHUTeIbHAS JIUTEPaTypa



http://www.iprbookshop.ru/87384.html
http://www.iprbookshop.ru/87385.html

ABTODBL, 3arnaBue Wzparensct
COCTaBUTEN BO, I'0J1
JI2.|CroiinoBa, |Croiinosa JLII. 3anaunuk-npaktikyM no Mmatematuke. Kuura 1. Hacts I-11 [Onexrponnsiii pecype]/ |9bC
1 |JLIL Croitnosa JI.I1.— DnexkrpoH. TekcTOBBIe NaHHBIE.— MockBa: MOCKOBCKHIT TOPOICKOI «IPRbooks»
negarorundeckuit yausepeuret, 2012.— 148 c.— Pexxum pocryna:
http://www.iprbookshop.ru/26480.html.
JI2.|CroiinoBa, |3agayHuK-IpakTHKYM 10 Matemaruke. Kaura 2. Hacte I1I- IV [Onekrponsslii pecypce]/ E.A. 9BC
2 |JLIL KonoGeesa [u ap.].— DnexTpoH. TeKcTOBbIe AaHHbIe.— MockBa: MOCKOBCKHI rOpOICKON «IPRbooks»
negarorudeckuii yausepcutet, 2012.— 116 c.— Pexxum gocryma:
http://www.iprbookshop.ru/26481.html.
JI2. | Janunrep, |Hamuurep, B.A. Meronuka oOyueHus maremaruke. TpaluilMOHHBIC CHOKETHO-TEKCTOBBIC 3a1auu :  |M3maTenber
3 |B.A. yue0. mocobue Juis akajeMuueckoro Oakanaspuata / B.A. Jlanunrep — 2-e 3. ucnp. u poi. — Mocksa|Bo IOpaiir,
: UzparensctBo FOpaiit, 2019. — 174 ¢. — (Cepust : O6pazoBatenbHblii nporecc) — ISBN 2019
978-5-534-09591-3 — Texcr : anextponnsiii // OBC ¥Opaiir [caiit]. — URL:
https://biblio-online.ru/viewer/metodika-obucheniya-matematike-tradicionnye-syuzhetno-tekstovye-z
adachi-438732
MaxkcumoB |Maxkcumosa, O. JI. Mctopust MaTemMaTkH : ydyeOHoe nmocobue mist By3oB / O. JI. Makcumosa, /1. M. |H3xarensct
a, 0. . CMupHOB. — 2-¢ u31., crep. — Mocksa : MznarensctBo IOpaiit, 2019. — 319 ¢. — (YuuBepcureTs! |Bo KOpaiir,
Poccun). — ISBN 978-5-534-07199-3. — URL : 2019

https://biblio-online.ru/viewer/istoriya-matematiki-442136

6.1.3. IlepeyeHnb yueGHO-MEeTOUYECKOT0 OOecnedeHUsI A CAMOCTOATEIbLHOH PadoThl 00yYAIOIIMXCS 10 JUCHUITHHE

ABTOpHI, 3arnaBue Wzparensct
COCTaBHUTE BO, TOJ
hiY
JI3.1 |Kyknuna, |OpraHu3zamisi CaMOCTOSTEIbHOM paboThI CTYACHTA : yueOHoe nocobue st By30B / E. H. Kyknuna, M. |[Mocksa :
E. H. A. Masunuenko, 1. A. Mymikuna. — 2-e u3J., ucnp. u gor. — Mocksa : U3natensctso HOpaiit, 2019. |[M3agarensct
— 235 c. — (Yuusepcurets Poccun). — ISBN 978-5-534-06270-0. — Texcr : anexrponnsiit // DBC |Bo IOpaiiT,
IOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/437654 2019
6.2. ITepeuennb pecypcoB uHGOPMAHMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn ""MHTepHeT"
D1 |Onekrponnsiit katanor oudaunoTekn HI'TIY. - Pexxum noctyma: URL: http://bibl.ngpi.net:81/gi-bin/zgate.exe
32 |Hayunas snexrponHas 6ubmuorexa eLIBRARY RU. - Pexxum noctyna: URL:  https://elibrary.ru
6.3. Ilepeuens HHPOPMALIMOHHBIX TEXHOJIOTH A
6.3.1 IlepeyeHb TULEH3MOHHOTO NPOIPAMMHOI0 o0ecneyeHust
6.3.1.1| AaTuBHpycHoe nporpammuoe odecrieuenune Kaspersky Endpoint Security s 6usHeca - Cranmapteii Band T: 500-999
Node 1 year Educational Renewal License: JJoroBop Ne 2019.3298 ot 11.03.2019
6.3.1.2|ITaxer Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise, Bkitouaronuii B ce0s onepalioHHYI0
cucremy nuHeiikun Windows u oducusiit naket cemeiictea MS Office: Jlorosop Ne 2019.16596 ot 13.08.2019
6.3.1.3|Office 365 ProPlus Open for Students ShrdSvr ALNG Subscriptions VL OLVS NL 1Month AcademicEdition Stdnt
STUUseBnft: Jlorosop Ne 2019.16596 ot 13.08.2019
6.3.2 Tlepeuens npodeccHOHANBHBIX 023 TAHHBIX H HH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|3nekrponHo-0ubanorTeunas cucrema (3bC) IPRbooks. - Pexxum nocryna: URL: www.iprbookshop.ru
6.3.2.2|Onekrponnas 6ubnmorednas cucrema «FOpaiit» - Pexxum nocryna: URL: https://biblio-online.ru/
6.3.2.3|Uudopmarrionnas npaBoas cucrema ['apanT. - Pesxum noctyna: URL: http:/www.garant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)

7.1 1-231 YueOnas aynuTopus AJis IPOBEACHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHasi ayAUTOPHS ISl IPOBEACHUS 3aHATHI
CEeMUHAPCKOTO THMA, yueOHast ayAUTOPHUS ISl TPOBEACHUS TPYIIIOBBIX M MHIAWBUIYaIbHBIX KOHCYIbTALMH, yaeOHast
ayJUTOPUS JUIA NPOBEJICHHUS TEKYIIEr0 KOHTPOJIS M MPOMEXyTouHOH arrecrarmu (423806, Pecriybiuka Tarapcran
(Tarapcran), r. HaGepexxusie Yennsl, yin. Huzamernunosa, 1. 28). OCHaIIEHHOCTh: CHELUaIU3UpOBaHHAs MeOeb,
KOMITBIOTED, HHTEPAKTHUBHAS JOCKA, IPOCKTOP, T0CKA, Y4eOHO-HATIISAHBIC TOCOOUSL.

7.2 1-205 Tlomermienue s camocrosrensHoN paboTsl (423806, Pecriyonuka Tatapcran (Tarapcran), r. Habepexxubie UenHsl,
yn. HuzametaunoBa, 1. 28). OCHAIICHHOCTD:  CIICIHAIM3UPOBAHHAS MeOeb, KOMITBIOTEPHI C BO3MOXKHOCTBIO
MOJIKITIOYEHHUS K ceTH «THTEepHET» M JJOCTYIIOM B 3JIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay,
yueOHO-HarJIsIIHbIE T0COONSI.

8. METOAUYECKHUE YKA3AHUSA JJI OBYYAIOIIIUXCA 11O OCBOEHHUIO JUCHUTIIMHBI (MOY JIS)



http://www.iprbookshop.ru/26480.html
http://www.iprbookshop.ru/26481.html
https://biblio-online.ru/viewer/metodika-obucheniya-matematike-tradicionnye-syuzhetno-tekstovye-zadachi-438732
https://biblio-online.ru/viewer/metodika-obucheniya-matematike-tradicionnye-syuzhetno-tekstovye-zadachi-438732
https://biblio-online.ru/viewer/istoriya-matematiki-442136
https://biblio-online.ru/bcode/437654
http://bibl.ngpi.net:81/gi-bin/zgate.exe
https://elibrary.ru/
http://www.iprbookshop.ru/
https://biblio-online.ru/
http://www.garant.ru/

O6mme TpeboBaHMs K OpraHU3alny 00pa3oBaTeNIbHOTO Mpolecca

Opranuzanusi 06pa3oBaTeNLHOTO MPOLECcca PerjJaMeHTHPYeTCS y4eOHbIM IJIAHOM U paclyicaHueM Y4eOHbIX 3aHATHH. SI3bIK 00y4eHus
(npenoaBanust) — pycckuid. [Iyist Bcex BUOB ayJMTOPHBIX 3aHATHH aKaJleMHMYCCKHI Yac YCTaHABIUBACTCS MPOIOJDKUTEILHOCTBIO 45
MUHYT.

[Tpu popmupoBaHK CBOCH HHAMBUAYAILHONW 00pa30BaTEILHOW TPACKTOPUHU O0YUAIOIIUICSI UMEET IPaBO Ha Mepe3avyeT
COOTBETCTBYIOMIMX JUCLUHUIUIMH U IPO(eCcCHOHATBHBIX MOYJIEH, OCBOSHHBIX B IIPOIECCE MPEIIECTBYIONIETr0 00yYeHuUs, KOTOPbIH
0CBOOOXKIaeT 00YYAIOLIETOCs OT HEOOXOAUMOCTH WX TIOBTOPHOTO OCBOCHHMS.

[IpousBoacTBEHHAs IPAaKTHKA JODKHA TPOBOAUTHCS B OPraHU3aLUsIX, HAallpaBJIEHHE AEATEIbHOCTH KOTOPHIX COOTBETCTBYET HPOQHIIIO
MOJITOTOBKH O0YYaIOIINXCS.

OO0pa3oBaTellbHbIE TEXHOJIOTHH

Y4eOHbIi npolece MpH NPenoJjaBaHuy Kypca OCHOBBIBASTCS HA HCIOJIb30BAaHUN TPAAULOHHBIX, HHHOBALIMOHHBIX U
MH()OPMAIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI. TpaauIHOHHBIE 00pa30BaTEIbHBIC TEXHONOTHH MPECTABICHBI JICKIUSIMH U
CEeMUHAPCKUMH (MIPaKTHYECKUMH) 3aHATUAMHU. VIHHOBaIIMOHHBIE 00pa30BaTeIbHBIE TEXHOIOTHH UCHOJB3YIOTCS B BUJIE LIHPOKOTO
MPUMEHEHUSI aKTHBHBIX 1 HHTEPAKTHBHBIX ()OPM MPOBEACHUs 3aHATHI. THPOpMaMOHHbIe 00pa30BaTEIbHbIC TEXHOIOTHH
peaTu3yIOTCs MMyTEM aKTHBU3AI[UH CAMOCTOSATEIILHOM paboThl 00yJaromuxcsi B HHGOPMALMOHHONW 00pa30BaTENbHON Cpejie.
3aHATHS JEKIUOHHOTO THIIA

JIeKIMOHHEIN KypC MpeanoaraeT CHCTEMaTH3HPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB YUeOHOTO UIaHa.

Ha niepBoii nexiuu iektop 00s3aH NpeaynpeInTh 00ydaromuxcs, IPUMEHUTEIBHO K KakoMy 0a30BOMY yueOHUKY (ydeOHUKaM,
y4eOHBIM OcOoOUsIM) OyIeT MPOYHUTaH KypC.

JIexIMOHHBIH Kypc TOJDKEH J1aBaTh HauOO b 00beM HH(pOopMaIy U obecriednBath Ooliee riryOoKoe MOHUMaHHE YYeOHBIX
BOIIPOCOB IIPU 3HAUYUTEIHEHO MEHBIIEH 3aTpaTe BPEMEHH, YeM 3TO TpeOyeTcs OONBIIMHCTBY 00yUYarONINXCsl Ha CAMOCTOSTENFHOE
n3ydeHue MaTepuana.

3aHATHS CEMUHAPCKOTO THIIA

CeMUHapCKHe 3aHATHS NPEACTABISIIOT COO0H JeTaNn3aluio JEKIIMOHHOTO TEOPETHYECKOr0 MaTepHaa, IPOBOISATCS B LEISNX
3aKpeIUICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3ZIeibl.

OcHOBHOH OpMOIi IPOBEIEHUS CEMUHAPOB SIBJSAETCS 00CYKACHNE HauboJsiee MPOOJIEMHBIX U CIIOKHBIX BOIIPOCOB I10 OTAEIbHBIM
TeMaM, a Takke pa3dop MPUMEPOB U CUTYaLli B ayJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH NperojaBaTelisl BXOIAT: OKa3aHHe
METOIMYECKOH TIOMOIIH U KOHCYJIBTUPOBAHHE O0YUYAIONIUXCS 0 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHUBHOCTh Ha CEMHUHAPCKHX 3aHATHUIX OLEHUBACTCS O CIEAYIOLUIUM KPUTEPHUSIM:

-OTBETHI Ha BOIPOCHI, peIaraeMble IperoaBaTeseM;

-y4acTHe B JIUCKYCCHUSX;

-BBIITOJTHEHHE POSKTHBIX Y MHBIX 3aJaHUil;

-aCCUCTHPOBAHHE NPETOAABATEIIO B IPOBEACHUH 3aHATHH.

OTBeT noJDKeH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJJHOCIIOKHBIM, COIEPKATh CCBUIKU Ha HCTOYHHKH.

Jlokiazibl ¥ ONIIOHUPOBAHUE AOKJIAIOB MIPOBEPSIOT CTENCHB BJIAJCHUS TEOPETUYECKUM MaTEPUAIIOM, a TAK)KE KOPPEKTHOCTh U
CTPOTOCTB PacCyKICHUM.

OL[CHI/IBaHI/IC 3az[aH1/1171, BBIINIOJIHCHHBIX HA CEMUHApPCKOM 3aHATHH, BXOJAUT B HAKOIIJICHHYIO OLICHKY.

CamocTrosTenpHast paboTa 00yJIaromuxcst

CamocrostenbHas pabota 00y4arouMxcsi — 3TO MPOLIECC aKTUBHOTO, LIEJICHANIPABICHHOTO MPpUoOpeTeH s 00y4YaroIMMcs HOBBIX
3HaHUH, yMEHUI 0€3 HelOCPEACTBEHHOTO YIacTHs PENoAaBaTelsl, XapaKTepU3YIOIIUICS IPeIMETHOH HalpaBIeHHOCTEHIO,

3¢ GEKTUBHBIM KOHTPOJIEM H OLIEHKOH PE3yJIbTaTOB JIEATEIBHOCTH 00Y4aoIerocs.

Ienu camocTosTENEHON pabOTHI:

-CUCTEMAaTHU3aLus U 3aKPEIICHHE TOyYeHHbBIX TEOPETUIECKUX 3HAHUN U IPAKTUYECKUX YMEHUH 00Yydaromxcs;

-yIayOJIeHHe H paclIupeHUe TEOPETUIECKUX 3HAHU;

-(opMHpOBaHUE YMEHUH UCIIOJIF30BAaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIHIO, CHIELUAIbHYIO IUTEPATYPY;

-pa3BHUTHE O3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH OOYYAIOIIUXCsl, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

-(OpMHPOBaHHE CAMOCTOSTEIBHOCTH MBIIUICHUS, TBOPUECKOW MHUIIMATUBBI, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPLICHCTBOBAHHIO M CAMOpEaN3allly;

-pa3BUTHE UCCIIEIOBATEILCKUX YMEHHH U aKaJJeMUYECKUX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBISTHCS HHAUBAAYAIBHO HIIH TPYIIAMH 00yJalOIIMXCsl B 3aBHCUMOCTH OT 1IeJd, 00beMa,
YPOBHS CIIOKHOCTH, KOHerTHOﬁ TEMAaTHUKH.

TexXHOJIOTHS OPraHU3aLIH CAMOCTOSTENBHOM PaboThl 00YJaIOMINXCs BKIFOYAET HCIIO0JIb30BaHUE HH(POPMAIIMOHHBIX 1 MaTepHAaIbHO-
TEXHUYECKUX PECYpPCOB 00Pa30BATENBHOIO YUPEKCHNUS.

[Mepen BbIMOTHEHHEM 00YJAIOMINMHECS BHEAYTUTOPHOH CAaMOCTOSTEIEHON PadOTHI PEOIaBaTeNlb MOXKET MPOBOIUTH HHCTPYKTAX IO
BBIIIOJIHCHUIO 3aJaHUs. B HHCTPYKTaXX BKJIIOYACTCA:

-1IeJb ¥ COACPIKAHUE 3a/IaHHs;

-CPOKHU BBITIOJIHCHUS,

-OPHEHTHPOBOYHBINH 00beM padoThI;

-OCHOBHBIE TPEOOBAHUS K Pe3yIbTaTaM pabOoThl M KPUTEPHUH OLICHKH;

-BO3MOKHbBIC TUITHYHBIC OU_II/I6KI/I TIPH BBITIOJTHCHUH.

HHCTpyKTa)X IPOBOIMUTCS IPENoIaBaTeieM 3a cueT 00beMa BpeMEHH, OTBEJCHHOTO Ha N3y4YeHHUE TUCIUILIHHBL.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOMH CAMOCTOSTEIBHOM PabOThl 00YYarOLIMXCS MOKET MMPOXOAUTh B TUCbMEHHOM, YCTHOW MIIH
CMelIaHHOW (opme.

OO0yu4atonyecs 10DKHBI HOJAXOIUTh K CAMOCTOSTEIBHOM paboTe Kak K HAaMBaKHEHUIIIEMY CPEJCTBY 3aKpEIUICHHS U Pa3BUTHS
TEOPETUYECKUX 3HAHUH, BBIPA0OTKE €JMHCTBA B3IJISII0B HAa OT/IEJIbHBIE BOIIPOCHI Kypca, IPHOOPETEeH s ONpeIeIEHHbIX HABBIKOB U
HCTIONB30BaHUS IIPO(ECCHOHATBHOM TUTEPATYPHI.

[TomernieHust 111 CAMOCTOSITENBHONM PabOThl 00Y4aIOIIUXCS JOKHBI OBITH OCHAILIIEHBI KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOXKHOCTBIO
MOAKITIOUeHHUS K ceTh «VIHTepHeT» 1 obecreueHneM JOCTyTa B JIIEKTPOHHYI0 HH)OPMAIIMOHHO-00pa30BaTENbHYIO CPERy
OpraHu3alHH.




[Ipu camocTosTEIpHOI MPOPAOOTKE Kypca 00Y4aIOIIHECs TOTKHBIL:

-IPOCMAaTPUBATH OCHOBHBIC ONpECIeHHs U (HaKThI;

-IIOBTOPHUTH 3aKOHCHEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHITHH MaTepHaj U JONOIHHUTE €TI0 ¢ yIeTOM PEKOMEHIOBAaHHOW 10 JaHHOM
TeMe JINTEPaTyphl;

-M3YYUTh PEKOMEHIOBAHHYIO OCHOBHYIO M JOTIOJHUTEIBHYIO IUTEPATYPY, COCTABIATH TE3UCH], aHHOTAIIMU U KOHCIIEKTHI HanOouee
Ba)KHBIX MOMEHTOB;

-CaMOCTOSITEJILHO BEIIOTHATH 3aaHUS, aHAJIOTHYHBIE TPEAIaraeéMbIM Ha 3aHITHIX;

-HCIOJIb30BATh ISl CAMOTIPOBEPKH MaTepuaibl (OHIA OICHOYHBIX CPE/ICTB;

-BBITOJHATE JOMAITHUE 3a0aHHs IO YKa3aHHUIO IIPENoaaBaTes.

BEInoIHEeHHE TOMAIITHETO 33aHHs

JlomaniHee 3a1aHe OLIEHUBACTCS 110 CIEAYIOIINM KPUTEPUSIM:

- CTETeHb U YPOBEHD BBITIOIHCHUS 3a]1aHUs,

- aKKypaTHOCTh B 0()OPMIICHUN PabOTHI;

- MCIOJIb30BaHKE CIICIIUABHOM JTUTEPATYPBI;

- cjavya JOMAIITHETO 3aJaHus B CPOK.

MeTomdeckue peKOMEHIAINH IO 00YUCHHIO JIUI C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3/{0POBbS

OcBoeHHE AUCIUIUTIHBI 00YYAIOIUMUCS C OTPaHHIEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS MOXKET OBITh OPraHM30BAHO KaK COBMECTHO C
JPYTUMU 00YYaIOIIUMHUCS, TaK U B OT/ACNBHBIX rpymnnax. [Ipennonararorcs cenuaibHble YCIOBUS IS MOMYYeHHs 00pa30BaHuUs
00y4arOIUMUCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSL.

ITpodeccopcko-nenaroruyeckuii COCTaB 3HAKOMUTCS C IICHXOJIOr0-(PU3UO0IOTHUECKUMH 0COOEHHOCTAMU 00Y4aIOIUXCs JIUL] C
OTpaHWYEHHBIMH BO3MOKHOCTSIMH 37I0POBbs, HHIMBHIYaJIbHBIMU IPOTPaMMaMH UX peadmuTaund (pu Hajamauu). [lpn
HEO0OXOIUMOCTH OCYLIECTBIISIETCS AOMOIHUTEIbHAS M0 IepKKa IPENoJaBaHus ThIOTOPAaMU, IICUX0JIOTaMU, COLIUAIbHBIMU
pabOTHHKAMH, ITPOIIEIIIIMH ITOJrOTOBKY ACCUCTEHTaMH.

B cooTBeTcTBHM C METOAMYECKMMH peKoMeHnanusiMu Munooprayku PO (yrB. 8 anpens 2014 r. N AK-44/058H) B kypce
MIPEATONIaraeTcsl HCIOJIb30BaTh COIMANbHO-aKTUBHEIE H PE(IICKCHUBHBIE METOIBI 00YUEHUS, TEXHOJIOTUH COLTHOKYIBTYPHON
peabuINTaLUHY C LIeJIbI0 OKa3aHHs IOMOIIY B YCTAaHOBJICHUH HOTHOLEHHBIX MEXXIMYHOCTHBIX OTHOIIECHUI ¢ ApYrUMHU 00yJalomUMHUCH,
CO3JaHUH KOM(POPTHOTO MCHXOJIOTHYECKOT0 KIMMaTa B CTyAeHUecKoi rpymre. [Togbop 1 pa3paboTka yIeOHBIX MaTepHaIoB
MIPOM3BOJIATCS C YIETOM IMPEIOCTABIICHHUS MaTepraia B pa3iyHbIX GopMax: ayAnalbHOH, BU3YaJbHOMU, C HCIIOJIb30BaHHEM
CHEIHATBbHBIX TEXHUUSCKHUX CPEJICTB U HH()OPMAIMOHHBIX CUCTEM.

MenuamartepHuaibl TaKKe CIIeAyeT HCIIOJIb30BaTh M aIallTUPOBATh C YUETOM HHAMBUIYaIbHBIX 0cOOeHHOCTEH 00yueHus i ¢ OB3.
OcBoeHue AuCUUILIHHEL nnamu ¢ OB3 ocylecTBIseTCs ¢ UCTIOJIB30BAaHUEM CPEICTB 00YyUeHNUS OOIIEro U CIeUalbHOr0 Ha3HAYeHUs
(TepcoHaNbHOTO M KOJUIEKTUBHOTO UCIIONB30BaHuUs ). MaTepraabHO-TEXHUIECKOe oOecTieueHne mpeaycMaTpruBaeT IIPHCIOCcCo0IeHe
ayauropuil K Hyxaam i ¢ OB3.

®dopma npoBeAeHHs aTTecTalun I ooydaromuxcs ¢ OB3  ycTaHaBmuBaeTcs ¢ y9eTOM HHIUBHIAYAIBHBIX ICHXO(PH3HISCKIX
ocobenHoctelt. g obyuaronuxcs ¢ OB3 npenycmarpuBaeTcs gocTynHas GpopMa IpeoCTaBIeHHS 3alaHUi OLIEHOUHBIX CPEJCTB, a
HUMEHHO:

- B [ICYaTHOM WU 3JEKTPOHHOH (hopMe (171 JIUI] ¢ HapYLISHUSIMU OIIOPHO-ABUTaTEIbHOTO annapaTa);

- B eyaTHOHM (hopMe MM 3JIEKTPOHHON (opMe ¢ yBEeNHYEHHBIM IPU(PTOM U KOHTPACTHOCTBIO (IS JIMI] C HAPYIICHUSIMU CIyXa, PEUH,
3peHus);

- METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHusl BCIYX (JIJIs JINL C HApYIICHUSIMH 3pEHUS).

Oo6yuaromumes ¢ OB3 yBenuuuBaeTcs BpeMs Ha IOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakuX 00yJaromuxcst
npeaycMaTpruBaeTcs JoCTymHas (opMa MPpeAOCTaBICHHUS OTBETOB Ha 3a1aHHs, 2 IMEHHO:

- NMCHMEHHO Ha Oymare Wi HabOpOM OTBETOB Ha KOMITBIOTEpE (JIJIsI JIUIL C HAPYILICHUSAMH CITyXa, PeUH);

- BEIOOPOM OTBETa U3 BO3MOYKHBIX BApHAHTOB C UCTIOJH30BAHUEM YCIYT aCCHCTEHTA (IJIs1 JIUII C HAPYLICHUSIMU OTIOPHO-IBUTATEIEHOTO
amnmapara);

- YCTHO (U151 JIML ¢ HAPYIIECHUSIMU 3PEHHUS, OTIOPHO-BUTATENILHOTO aIrapara).

IMpu Heobxoaumoctu 1ist odyqaromuxcst ¢ OB3 nporenypa oneHUBaHUS pPe3yNbTaTOB 00YUCHUS MOKET IIPOBOJUTHCS B HECKOJIBKO
STaIoB.

ITpu BO3HUKHOBEHUH OCOOBIX OOCTOSTENBCTB OCBOCHUE AUCLUILIMHBL OCYIIECTBIISAETCS C IPUMEHEHHEM 3JIEKTPOHHOIO 00Y4eHHs U
JICTaHIIHOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.




