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MHUHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJNEPAIIUNA
MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA
oOecrieunBaeT M3y4YeHHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOr0, TaK M T'yMaHHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOOUMO Ui MPOAOIDKEHHS OOpa3oBaHMS U B MOBCEJHEBHOH >KHU3HU.
PazButie y oOydaromuxcsi Hay4YHBIX MPEACTABICHUNH O TMPOUCXOXKICHUH U  CYIIHOCTH
anredpandecKkux adCTpaKIMid, CIOCO0e OTPAKEHUS MATEMATUYECKON HAYKOW SBIICHUH M MPOIIECCOB
B MpUPOJE U OOIECTBE, POJIM MaTEMaTHYECKOrO MOJEIMPOBAHMS B HAYYHOM IIO3HAHUU U B
NpaKkTUKE CrnocoOCTBYeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHMS W KAayeCTB MBIIUICHUS,
HEOOXOJMUMBIX [UIsl ajanTallud B COBpeMeHHOM IudpoBoM obmectBe. M3yueHue anreOpsbl
o0ecrieynBaeT pa3BUTUE yYMEHHUS HAOIIOAAaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUSL U
BBIBOZBI, (OpMYIHpOBaTh yTBepkAcHUs. OcCBOGHHME Kypca anreOpbl oOecreurBaeT pa3BHTHE
JIOTUYECKOTO MBIIUICHUSI OOYyYarolIMXCS: OHU HUCHONB3YIOT JIEAYKTHBHBIE W WHIyKTUBHBIC
paccyxacHus, 0000IIeHNEe U KOHKPETH3AIHIO, a0CTparupoBanue u ananoruto. O0yueHue anredpe
MpeoyiaraeT 3HAUYUTENbHBIA O00BEM CaMOCTOATEIBHONU NEATEIBHOCTH OOYYArOIIMXCs, MOSTOMY
CaMOCTOSITENIFHOE PEUICHHE 331a4 SIBIISIETCS peaiu3aieil JesiTeIbHOCTHOTO MIPHHIIUTA 00yIeHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpay AJis OCHOBHOTO 00IIero oopazoBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJCP)KATebHO-METOAMUECKUE JIMHUM: «YWCna W BBIYUCICHUS,
«AnreOpanueckue BBIPRXKEHUA», «YpaBHEHUS W HepaBeHCTBa», «DyHkuumy». Kaxknmas uz atHx
COJICPKATEIIPHO-METOMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSDKCHUU TPEX JIET MU3YYCHHS Kypca,
B3aMMOJICHCTBYSl C JIPYTUMHU €ro JUHUSAMH. B xone u3yueHuss y4yeOHOro Kypca oOydarouumcs
MIPUXOJIUTCS JIOTHYECKH PACCYXIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN sI3BIK. B CBs3H ¢
3TUM B TMporpaMMmy Y4eOHOTro Kypca «Aniredpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
NpeJICTaBJICHHBIE BO BCEX OCHOBHBIX Pa3J/ieliax MaTeMaTHYeCKOro 00pa3oBaHuUs M CIIOCOOCTBYOIINE
OBJIAJICHUIO 00YYaIOIIUMHUCSA OCHOB YHHBEPCAILHOTO MaTeMaTH4eCcKoro s3bika. ConiepikaTenbHON U
CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «AnreOpa» SBISETCS €ro WHTETPHUPOBAHHBIN
Xapakrep.

Copnepxanme THHAN «YHWCIIa ¥ BEIYMCICHUS CITy’)KUT OCHOBOH JUIS AaTbHEWUIIETO0 W3y4eHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Y O0YYAIOIIUXCS JTJOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO
YMEHHS TOJBh30BAThCS ANTOPUTMAMH, a TaKKe MPHOOPETEHUIO TPAKTHYECKUX HABBIKOB,
HEOOXOJUMBIX IJi MOBCEAHEBHOW >XU3HU. PazBUTHE MOHATHS O YWCIE HAa YPOBHE OCHOBHOTO
o0r1ero o0pa3oBaHMs CBI3aHO C PAllHOHABHBIMU M HPPAITMOHAIBHBIMA YHCIaMHU, (POPMUPOBAHHEM
MPEJICTAaBICHUI O NEHCTBUTEILHOM 4ucie. 3aBeplIeHHe OCBOCHUS YHCIOBOW JMHUHM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHIO.

CogepxaHue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIpaXKeHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHHIO Y OOYYAIOIIUXCS MAaTEMAaTHYECKOTO armrapara,
HEOOXOUMOT0 JJIsi pelIeHHs 3aJad MaTeMaTUKH, CMEXKHBIX TMPEAMETOB H MPAKTHKO-
OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO o0O0ImIero oOpa3oBaHHsS YYEOHBIM MaTepHal
TPYNOUPYETCS BOKPYT pAIlMOHANBHBIX BBIpAXKEHHWA. Anredpa JIEeMOHCTPHPYET 3HAYCHHE
MaTeMaTHKH KaK sI3bIKa JUIA TIOCTPOCHUS MAaTEeMaTHYEeCKUX MOJIENICH, OIMCAHMs TPOIIECCOB U
SBIIEHUN peanbHOro MHUpa. B 3amaum oOyueHus anreOpe BXOAAT Takke JalbHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAMMOT0, B YACTHOCTH, JIJII OCBOCHHS Kypca WH()OPMATHKH,
U OBJAJICHUE HaBBIKAMHU JCIyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOIBHBIX (HopM
CIOCOOCTBYET pPa3BUTHIO BOOOPaXEHHUsI, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY.

Cogepxanrie  (yHKIMOHANBHO-TpAaQUUECKOH  JTUHUM  HAIEJIGHO Ha  TMOJYy4YCHHE
0o0yJaronMucs 3HaHUNW 0 (QYHKIUAX KaK BaXHEUIEH MaTeMaTWU4eCKOW MOJIEH IS ONUCAHUS U
UCCIICIOBaHUs pa3HOOOpa3HBIX IPOLIECCOB U SBICHMH B TMpHpoae U obmecTtBe. M3ydeHue
MaTepuana CIOCOOCTBYET pa3BUTHIO Yy OOYyYarolIMXCS YMEHHsI HCIONb30BaTh pazIUYHbIE
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BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTeMAaTUKH — CIIOBECHbIE, CHUMBOJIMYECKHE, Trpaduueckue,
BHOCHT BKJaJ B ()OPMHUPOBAHHE MPEACTABICHUI O POJIM MAaTEMATHKU B Pa3BUTHH LUBHIU3ALUN U
KYJbTYpBI.

Cornacno yue6HOMY IjiaHy B 7-9 kiaccax m3y4aercsi yuyeOHBIH Kypc «Anredpay, KOTOPBIH
BKIIIOUAET  CJIEAYIOIIME OCHOBHBIE pa3enbl  coaepxkanus: «Uucna W BBIYUCICHUS,
«AnrebpanydecKue BBIPAKEHHS», « Y paBHECHHS U HEPABEHCTBAY, « DYHKIIUN.

Ha u3yuenue yue6HOTO Kypca «Anredpa» B 7 kitacce otBoauTcs 102 vaca (3 yaca B Heneno).

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

e MaremaTtuka. Anrebpa: 7 kiacc: 6a30BbIi ypoBeHb: yueOHuk / Makaperues 1O.H.,
Munatok H.I'., HemikoB K.W. u apyrue; nox pea. C.A. TenskoBckoro. — M.:

IIpocsemienue, 2023.

METOAUYECKHE MATEPHAJIBI U1 YUUTEJIA
e AunreOpa. lunaktuueckue matepuaisl. 7 kinacc, /JI.W. 3saBuy, JI.B. Ky3uenona, C.b.
Cysopoga.- M.: [Ipocsemienue, 2023.
e Maremartuka. Anredpa: 7-9 kiaccel: 6a30BbIil YPOBEHb: METOJUYECKOE ITOCOOHUE K
OpeMETHON TMHUHU yueOHHKOB 1o anredbpe MakaperueBa F0.H., Munaroka H.I'.,
Hemxosa K.M. u np. — M.: IIpocsemenue, 2023.

e Temaruueckue Tectsl 1is 7 kinacca/ M.B. TkaueBa - M.: [IpocBemienue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET

1. http://interneturok.ru/

2. https://lwww.yaklass.ru/p
3. http://urokimatematiki.ru
4. http://intergu.ru/

5. http://karmanform.ucoz.ru
6. http://polyakova.ucoz.ru/
7. http://www.openclass.ru/



COJAEPKAHUE OBYYEHUA

Yucia ¥ BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATHUYHBIC, IEPEXO0/1 OT OJHOM (HOPMBI 3amKCcH Ipodel K JPyTrou.
[ToHsiTHE pPaLMOHAIBHOIO 4YMCIIA, 3alACh, CPAaBHEHUE, YINOPSINOYMBAHME PALMOHAIBHBIX YHUCEIL
Apudmerndeckue IEHCTBHS ¢ pallMOHAIBHBIMU YKCIaMu. Pemenne 3a1ay u3 peaqbHONW MPAKTUKU
Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypajdbHBIM II0KA3aTeleM: OIpPEJEICHHE, NPEeoOpa3oBaHUE BBIPAKEHUM Ha
OCHOBE ONpEAEICHUs, 3aluCh OOJMbIIMX uucelsl. [IpoueHTsl, 3amuch MPOLEHTOB B BUAE APOOU M
IpoOu B BHJIIE MPOIEHTOB. TpH OCHOBHBIE 3a/layd HA MPOLEHTHI, PEHICHUE 3a7ad U3 peabHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0’KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMast U 00paTHas POIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKCHHUS C IEPEMEHHOH. JlomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEXIy BEJIMYMHAMU B BUAE (QopMmyibl. Beruncienus
no ¢opmynam. IIpeobpazoBaHue OYKBEHHBIX BBIPaKEHHH, TOXKAECTBEHHO DPABHBIE BBIPAXEHUS,
npaBuWiIa NMpeoOpa3oBaHUs CyMM W TPOHM3BEACHUH, MpaBHUJIa PACKPBITUS CKOOOK W TPUBEACHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

Opnowienbl U MHorowieHsl. CreneHb MHorowieHa. CJl0)KEHHME, BBIUUTAHUE, YMHO)KEHHE
MHOTOWICHOB. DOpMyJIbl COKpAlIEHHOIO YMHOKEHHs: KBaJApaT CyMMBI M KBaApaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs! M HEPABEHCTBA

VYpaBHeHUe, KOpeHb ypaBHEHMs, NpaBWia MpPeoOpa3oBaHMs YPaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneiiHOe ypaBHEHUE C OJHON IEPEMEHHOM, YNCIIO KOPHEN JTMHEWMHOIO YPaBHEHUS, PELICHHE
JTUHENHBIX ypaBHeHUH. CocTaBlieHHEe ypaBHEHUH 0 YCIIOBUIO 3a/1aul. PeleHre TeKCTOBbIX 3a/1a4 ¢
IIOMOILBIO YPaBHEHU.

JluneiiHOe ypaBHEHHE C JABYMs NEpPEMEHHbIMH U ero rpaguk. Cucrema IBYX JHMHEWHBIX
YpaBHEHMH C JByMs MEpeMEHHbIMM. PelieHue cUCTeM YpaBHEHUH CIOCOOOM IO/ICTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHU.

DOyHKIUH

Koopannara Touky Ha npsiMoil. UnuciaoBele MPOMEXKYTKH. PaccTosiHME MEXy AByMS TOUKaMU
KOOPJMHATHOU IIPSMOM.

[IpsmoyronbHass cucrema koopaumHaT, ocm Oxum Oy. AOcumcca M OpAWHATa TOYKH Ha
KoopanHaTHOM miockoctu. Ilpumepsl rpadukoB, 3anaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMoctel. [lonstue ¢ynxnun. I'paduk Qynkuuu. CsolictBa pyHkumid. Jluneinas
¢Gynkuus, e€ rpaduk. I'paduk ¢ynkumu y = |X|. 'paduueckoe penieHre TMHEHHBIX YpaBHEHHN H
CHUCTEM JIMHENHBIX YPABHEHUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE Ppe3yJbTAaThl OCBOCHHS IMPOrpaMMbl  yuyeOHOro Kypca «Anredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBIICHUEM MHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCUMCKOW MaTEMAaTUKH, IIEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSM POCCHUIUCKUX MATEMATUKOB U POCCUMCKON MaTEMATUYECKOW IIKOJIBI,
K MCIIOJIb30BAHMIO ATUX JOCTHXKCHHUH B APYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M pealu3alliid ero TIpas,
MPEJICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUIA,
MpoLeayp TPaXKAAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-3THYECKUX MPUHLHUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyA0oBO€E BOCIMTAHUE:

YCTAHOBKOM HAa AaKTUBHOE YYacTHE B pEUICHUM MPAKTUYECKUX 3a7ad MaTEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BA)XHOCTU MATEMaTUYECKOro OOpa30BaHUs HA MPOTSHKEHUH BCEH
JKU3HU ISl YCTIEUTHOW MPOQECCHOHANBHON NEATENIbHOCTH U Pa3BUTHUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHIUBHUAYAJIbHON TPACKTOPUU O0pa30BaHUS U KM3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY U OSCTETHUECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1au, pEUICHUM, pacCyXICHUM, YMEHUIO BUJIETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B JEATEILHOCTH Ha COBPEMEHHYI) CHCTEMY HAy4HBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS UEJOBEKa, TMPUPOABI U OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKh Kak c@epbl YelOBEYEeCKOW AeAaTeIbHOCTH, JSTamoB €€ pa3BUTUA U
3HAYMMOCTH JIJISl Pa3BUTHS ITUBUJIU3AIMM, OBIAJCHUEM SI3BIKOM MATEMAaTHKH M MaTeMaTHYECKOM
KyJbTypOH KaK CpEICTBOM TO3HAHMS MHpA, OBJIAJCHUEM MPOCTECHIIMMHU  HABBIKAMU
HCCIICIOBATEIbCKOM JCITCIILHOCTH,

6) pusnueckoe Bocnuranue, GopMHUpPOBAHNE KYJIbTYPbI 310POBbSl U 3MOLMOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MIPUMEHSATh MaTeMaTHUYECKUE 3HAHUSA B MHTEpPECaX CBOETO 3J0POBbs, BEICHUS
37I0pOBOT0O 00pa3a >KM3HU (370pOBOE MHUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
perynspHas (u3udeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pEeQIIEKCHH, MpPU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIME Ha TPUMEHEHHWE MaTeMAaTHYEeCKUX 3HAHWKW A pelieHus 3a7ad B 00JacTu
COXPAHHOCTH OKPY’KAIOIIEH Cpelbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUM JIJIT OKPYJKAIOMIEH Cpeabl, OCO3HAHHUEM TJIOOATBHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U MyTel UX pelieHus;

8) axanTanus K MI3MEHAIOUUMCS YCJI0OBUAM COLMATBHOW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHMCTBUSIM B YCIIOBUSIX HEOMPENENEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JESITEIBHOCTh, B TOM YHCJIE YMEHHE YUUTHCSA Yy NPYTUX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHHS, HABBIKM W KOMIIETEHIIMH W3
OTIBITA IPYTHUX;



HEO0OXOUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM uucie (HOpMYyIUpPOBATh HJAEH,
MOHSITHSI, TUTOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlHMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TpEOYIOUIUMH KOHTPMEp, KOPPEKTHUPOBAaTh MPUHHMAEMbIE pEHICHHs U JEeUCTBUA,
(GbopMyIIMPOBATh U OIICHUBATH PUCKU M MOCICICTBUS, (JOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

BazoBblesiornyeckueneiicTBus:

BBISBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHHH MEXIY HOHATUSAMH, (OPMYJIHPOBATH OINPENEICHUS TOHATHIA,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALMK, OCHOBAHMS Ul 0000LIeHUs U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (POpMyIupoBaTh W NpPeoOpa3OBHIBATH CYXKACHUS: YTBEPAUTEIBHBIC W
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U IPOTUBOpEUMs B (hakTax,
JAHHBIX, HAONIONEHMSIX M YTBEPXKIEHUSX, MNpengaraTb KpUTEpUU JUIS BbIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeN1aTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAE€IYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparh JoKa3aTeabCTBa MAaTEMAaTUUYECKUX YTBEPXkAECHUH (MpsMble U OT IPOTUBHOIO),
NPOBOJUTH CAMOCTOSITENIFHO HECJIOXKHBIE JIOKA3aTeNIbCTBA MaTeMaTHUECKUX (aKTOB,
BBICTPAaWBaTh apryMEHTAllMI0, IMPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PacCyXkICHUS;

BbIOMpaTh crnoco0 pemeHus y4eOHOM 3adauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Hambosiee MOAXOJAIUN ¢ YYETOM CaMOCTOSTENbHO BbIIEICHHBIX
KPUTEPUEB).

Ba3oBbIiencceiaenoBarebCcKHeIeHCTBHA .

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATeNbCKUI MHCTPYMEHT MO3HAHUS, GOPMYyIHPOBAThH
BOTIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUYUE, TPOOJIEMY, CaMOCTOSITEILHO YCTaHABIUBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;
MPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUTAHY HECTOXKHBIM HKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE TI0 YCTAaHOBJIECHUIO OCOOCHHOCTEH MaTEMaTHYECKOT0 0OBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;

CaMOCTOSTENbHO (POPMYITHPOBATH OOOOIIEHUS U BBIBOJBI M0 PE3yNbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICJIOBAHMSI, OICHUBATH JOCTOBEPHOCTH TIOJYUYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 00OOIICHUIA;

MIPOTHO3HPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ unopmanmeii:

BBISIBJISITH HEJOCTATOUHOCTh U W30BITOYHOCTh MH(POPMAINH, JTaHHBIX, HEOOXOIUMBIX AJIs
pelIeHus 3a1a4H;

BBIOMpATh, AHAIM3HPOBATH, CHCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOMpaTh (GopMy MpeacTaBieHuss MHGOPMALMU U WILIIOCTPUPOBATh pellaeMble 3a7aun
cXeMaMH, JuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOWHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(MOPMAIMM MO KPUTEPHSIM, NPEAJIOKEHHBIM YUHUTEIEM WU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHnKkaTHBHBICYyHUBepCcaIbHbIeyYeOHbICACHCTBHSA:



BOCTIPUHUMATH U (DOPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHSIMH U IEISIMH
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOK TOYKY 3pEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS MO XOAY PEIIeHUs 3aJa4d, KOMMEHTHPOBATh
MOJTyYCHHBIH PE3yJIbTaT;

B XOjl¢ 00CYXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TEMbI, MPOOJIEMBI,
pelaeMoi 3aja4n, BHICKA3bIBATh WJICH, HAILICJICHHBIC HA IOWCK PEIICHHMS, COITOCTABIIATh
CBOM CYXKJCHHS C CYKJICHUSMHU JIPYTHX YYACTHUKOB JHAJora, 0OOHAPYKUBATh Pa3indne U
CXOJICTBO TIO3MIIMIA, B KOPPEeKTHOH (opme (GopMyIHpoBaTh pa3HOINIACHS, CBOU
BO3PaKCHUS;

MPEJICTABISITh PE3yJIbTaThl PEIICHUsS 3a/adM, dKCIEPUMEHTA, HCCIEAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYE€TOM 3aa4 IMPE3CHTAUUU U
O0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh U HCIIOJI30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHAWBHIYyAILHOW paOOThI MpH
pCIICHNHN Y4eOHBIX MaTeMaTHYCCKHX 3a71aY;

MPUHUMATDH 11€JIb COBMECTHOM JEATCIIBHOCTH, IUIAHUPOBATH OPraHMU3AIMI0 COBMECTHOM
paboThI, pactpeneNsaTh BUABI padbOT, JOTOBApUBATHCS, 00CYKIATh MPOIECC M PE3yJbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboThl (00CYKIACHUS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BBIIOJHITH CBOIO YaCTh PA0OTH U KOOPAMHUPOBATH CBOM JICHCTBUS C
JNPYTUMU YICHAMH KOMaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOLIHMI MPOAYKT IO
KpUTEpUsIM, CHOPMYJIMPOBAHHBIM YIaCTHHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJdbHble y4eOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, aJTOPUTM pELIeHUs 3ajaud (WIM €ro 4YacTb),
BBIOMpPATh CIOCOO pelIeHuss C Y4ETOM HMEIOUIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHPOBATH BapHaHTHl PEHICHUH € Y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbLHBIHHHTEJLJIEKT:

BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJI Ipoliecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKOH 3a7aun;

IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH PEILIEHUM 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIESITE€IbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, HallIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa AESITEIbHOCTH MOCTaBICHHOW LIETH U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WIM HEIOCTHXKEHHs 11eJH, HaXOAUTh OLIMOKY, J1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyuenus B 7 KJacceoOy4JarOmMUACS TMOJIYYUT CIEIYIONME TPEIMETHBIC
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

BbImonHATh, coderas YCTHbIE M TNHChbMEHHbIE MNPHUEMBI, apuMeTHYeCKHe IeHCTBUSA C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, IPUMEHTH pa3HO0Opa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCJICHHS] 3HAUEHUI APOOHBIX BhIpAKEHHM, COlepKalIiX OObIKHOBEHHBIE U IECATUYHbBIE IPOOH.
[Tepexoaute OT OfHON (popMBI 3amucu uyucen K Jpyroil (mpeoOpa3oBbIBaTh AECATUUYHYIO
Ipobb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JI€CATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHUYHYIO APOOB).

CpaBHUBATH U YIIOPSAIOUNBATH PAIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncnia.



BBINOMHAT NPUKUAKY M OLIGHKY pE3yJibTaTa BBIYMCICHHUN, OLICHKY 3HAYEHUH YHCIOBBIX
BBIPaXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSAMU C HATypaJbHBIMU [TOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKK JEIUMOCTH, PA3JIOKECHUE HA MHOXKUTEIIN HATYPAJIBHBIX YHCEIL.

Pemwlate NpakTUKO-OPUEHTUPOBAHHBIC 3aJa4yM, CBS3aHHBICE C OTHOLICHUEM BEJIWYHH,
IIPONOPLUUOHAIIHOCTBIO BEJIMYMH, ITPOLIEHTAMU, HHTEPIPETUPOBATh PE3YyJIbTaThl PEIICHUS 3a4ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30Bath anreOpanveckyro TEPMHHOJIOTUIO U CHUMBOJIMKY, MIPUMEHATH €€ B Ipolecce
OCBOCHMS yUeOHOT0 MaTepuania.

HaxoauTe 3HaueHus1 OyKBEHHBIX BBIPKEHHUH MPH 33JaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BeinonuATe npeobpazoBaHMs LEJIOT0 BBIPAXKEHUS B MHOTOWIEH NPUBEAECHUEM IOJ0OHBIX
CJIaraeMbIX, PACKPbITHEM CKOOOK.

BBINONHATE yMHOMKEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOWICHAa HAa MHOTOYJICH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3JI0KEHNE MHOTOUWIEHOB HA MHOXKHTEH C IOMOILBIO BEIHECEHUS 32 CKOOKH
00IIer0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (DOPMYJT COKPAIEHHOTO YMHOXKCHUS.

[TpumensaTh npeoOpa3oBaHUsl MHOIOWIEHOB JUISl PEIICHUS Pa3InYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAJIbHON ITPAKTUKH.

Mcnonb30BaTh CBOMCTBA CTENEHEH € HaTypaJlbHBIMHU I0Ka3aTeNIsIMU Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemlate nuHENHBIE ypaBHEHUS C OAHOW IIEPEMEHHOM, IPUMEHss IpaBHia MEPEXona OT
HCXOZHOI0 YPaBHEHNUs K PaBHOCUIBHOMY eMy. IIpoBepsTs, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN M UX CUCTEM.

[TonGuparh npumepsl map 4ucell, SBISIOIIUXCS PELIEHUEM JIMHEHHOro ypaBHEHHs C ABYMS
IIEPEMEHHBIMM.

Crpoutb B KOOPAMHAaTHOM IUIOCKOCTH TrpaduK JIMHEHMHOrO YypaBHEHHUS C JIByMs
NEePEMEHHBIMHU, MOJIb3YsICh IPaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPABHEHHUS.

Pemarbs cucTeMbl IBYyX JIMHEHHBIX YpaBHEHUN C JByMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pelarb JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHHH IIO
YCIOBHMIO 3aJa4yM, WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJYYEHHBIN
pe3yibTar.

DOyHKIUHA

N300pakaTh Ha KOOPAWHATHOMN NMPSAMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOPMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl, 3aIIUCHIBATH YHCIOBBIE IPOMEXYTKH Ha AIreOpanvdeckoM S3bIKE.

OTmeuath B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33/laHHBIM KOOpJIMHATaM, CTPOUTh TpapuKH
nuHeHbIX QyHKuMi. CtpouTs rpaduk GyHkunu y = [X|.

OnuceIBaTh ¢ MOMOIIBbIO (DYHKIMIA U3BECTHBIC 3aBUCUMOCTH MEX1Y BETUYMHAMH: CKOPOCTb,
BpEMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMM MO0 3HAYEHUIO €€ apryMeHTa.

[Torumate Tpaduueckuii crocod TpeacTaBlIeHUs W aHalW3a WH(POpMAIMU, HW3BIEKATh WU
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPa(QUKOB peanbHBIX MPOLIECCOB U 3aBUCHMOCTEH.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
KoaudecTBoyacos DJIeKTPOHHbIE
Ne
o/ HaumenoBanuepasaeJ Beer  KomTpoabmbiepaGo (undgposbie)
I OB M TeMIPOTrPaMMBbI ThI o0pa3oBaTteibHbIEpeCyp
Chbl
Bhipakenns bu6nuoreka [IOK
1 ’ 22 3 https://m.edsoo.ru/7f415b
TOXJIECTBA, YPaBHEHUS 90
bu6nuoreka [IOK
2 OyHKIIUU 11 1 https://m.edsoo.ru/7f415b
90
Crenens ¢ bubmuorexa [JOK
3 HATypabHBIM 11 1 https://m.edsoo.ru/7f415b
THI0Ka3aTeeM 90
bubnnoreka IIOK
4 MHOro4aeHbI 17 2 https://m.edsoo.ru/7f415b
90
Dopmyiibl
5 COKpAIIIEHHOTO 19 2
YMHOKCHHS
6 Cucremsbl \J:II/IHeI}'IHLIX 16 1
YpaBHECHHIA
TMosTopenue u bubnnoreka IIOK
7 6 1 https://m.edsoo.ru/7f415b
000011IeHE 90
OBIIEE KOJIMYECTBO 102 11
YACOB I10 ITPOTPAMME
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