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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k aApyroil. I[loHsiTHE palMOHAIBLHOTO YMCJA, 3alKuCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJIeM: oOIpejeseHue, npeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
¢dbopmyibl. Beraucnenus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CtenieHb MHOroujieHa. Cio)KeHue, BbIYMTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, IMpaBuja NpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHUE C ABYMS MEpPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Touku Ha npssmoil. UucinoBsle TpoMexXyTKu. PaccrosiHne mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW M WX MPUMEHEHHUE K MIPE0OPa30BAHUIO YHCIIOBBIX BBIpAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIllUCh YNCIA.

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampaTtHoe ypaBHeHuwe, QopMyna KOpHEH KBaJpaTHOTO YpaBHCHHS.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX yPAaBHEHUU C JABYMs NEpeMEHHbIMU. lIpuMepbl pemeHus cucrtem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONMHUCHIBAIOINHME TPSAMYI0 H OOpPaTHYIO MPOTNOPIHOHATbHBIE
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCENI U KOOPAUHATHOW MIPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh MPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika v oleHKa pe3yabTaToB BHIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEpUIMHBI TapadoJibl, 0OCb CAMMETPUU MapadOJIbI.

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

IlonsiTHE YHCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300paxkeHne WiIeHOB apu(PMETHUYECKOM K TEOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHATBbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  O3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IIPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEeMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JAEAYKTUBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOKO TIO3UIHIO, MHCHHC;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTFHO (DOPMYITHPOBATH 00OOIIEHHUST ¥ BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HHGOPMAINH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JuarpaMMaMiy, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYyIUpPOBaTh CYKIEHHUS B COOTBETCTBHU C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOW TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAUBUAYATbHONH paOOThI NpHU pPEIICHUHM YYEOHBIX MaTeMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYMIoBBIX (opmax paboTel (0OCyXaeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBUSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTHUBBI B JICSTEIILHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIUOKY, AaBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAXKECHUH, MPUMEHSTh Pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypajlbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pelIEHUs 3aJa4 ¢ YYETOM OTPaHUYEHHUI, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHUNM TPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. [IpoBepsATs, ABisIeTCA
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpPaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTtMeuaTh B KOOPAWHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K kxoHmy oOyuenus B 8 kJjacce OOyYarOmMICSA TIOJIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOUN MPSMOM.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YHUCET C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAXKCHUH
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS] M1 HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHEHUEM rpadUUueCKUX MPECTaBICHUN (yCTaHABINBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJTYyYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BemmonuaTs  apudmeTHdecKkue JCUCTBHS C PaAlMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YKCIA, BBINOIHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cuctempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMU M
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBoaUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM ypaBHEHHH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHUCJIOBOW MPSAMOM, 3aMMCHIBATH PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIPAaTUYHBIX QYHKIIHUNA U3 peaTbHOU KU3HU, GUBHKHU, TCOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUYECKON MPOTrPeCcCHil, CyMMbI NMEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

/o

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTre/ibHbIE

pecypchbl

Buael u popmsl
NeATeIbHOCTH C
yyeTom
moayJs'" L koabHbI
ypok'' paboueii
NMporpamMmbl
BOCIIUTAHUS
Yupexnenus

Ypciaa ¥ BEIYMCIICHUS.
PaI_[I/IOHaJ'IBHI)Ie quciia

25 1

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

BOCITUTAHHE KYJIBTYpPhI
JUYIHOCTH, OTHOIIICHHE
K MaTeMaTHKe KaK K
qyacTu
00111eY€eTOBEYECKOH
KYJbTYPBI, UTPAIOLIEH
0co0yro poJib B
00IIeCTBEHHOM
pa3BUTHUY; -
dbopmupoBaHue
KYJIBTYpbI
BBIYHCJICHUH; -
pa3BUTHE JOTMYECKOTO
U KPUTHYECKOTO
MBIIIJIEHHS], KYTbTYpPbI
pedu, CHoCOOHOCTH K
YMCTBEHHOMY
AKCIEPUMEHTY; -



https://m.edsoo.ru/7f415b90

BOCHHUTAHHE KAYECTB
JIMYHOCTH,
o0ecrneynBaromx
COIMATIBHYIO
MOOHJILHOCTD,
CIIOCOOHOCTD
MIPUHUMATH
CaMOCTOSITCIbHBIE
pelIeHust; ~-BOCIIUTaHNE
Ka4vyecTB JUYHOCTH,
HEOOXOINMBIX
YEeJIOBEKY IS
MMOJTHOIIEHHOM >KU3HU B
COBPEMEHHOM
o0I1ecTBe,
CBOMCTBCHHBIC
MaTeMaTUIeCKOM
JIeITEIIbHOCTH: SICHOCTHU
Y TOYHOCTHU MBICIIH,
UHTYHIIH

AnreOpanveckue
BBIPKEHUS

27

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

BOCIIMTAHHE KA4eCTB
JUYHOCTH,
00ecreunBaroIuX
COILIMABHYIO
MOOHIBHOCTD,
CIIOCOOHOCTH
NPUHUMATh
CaMOCTOSITCIIbHBIC
peIIeHMS; -BOCITUTAaHHE
KauecTB JINYHOCTH,



https://m.edsoo.ru/7f415b90

HEOOXOIMMBIX
YEJIOBEKY JUIS
MTOJTHOIIEHHOM JKU3HU B
COBPEMEHHOM
oO1ecTBe,
CBOMCTBEHHBIEC
MaTeMaTHUYeCcKoi
NeATEIIFHOCTH: SICHOCTH
W TOYHOCTH MBICIIH,
WHTYHIINH;

YpaBHeHud u
HEpaBeHCTBA

20

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

pa3BUTHE HABHIKOB
CaMOCTOSITEIbHOU
paboThI, aHAIM3a CBOCH
paboThI; -
(dhopMupoOBaHUE YMEHUS
OIICHUBATh CBOIO
y4eOHYIO
JIESITENIbHOCTD;
npuoOpeTaTh
MOTHBAIUIO K
nporeccy
00pa3oBaHus; -
dhopmMupoBaHHe
YCTOMYMBOTO U
[IMPOKOTO UHTEpeca K
croco0am perieHus
MO3HABATEIbHBIX 33124
MOJIOKUTEITHLHOTO
OTHOIICHHSI K YpOKaM
MaTeMaTHKHU;



https://m.edsoo.ru/7f415b90

Koopaunats! u rpaduxmu.
OyHKINU

24

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

¢dopmupoBanue
(byHKIIMOHATBHON
I'PaMOTHOCTH;
¢dbopmupoBanue
NOHUMaHUS (PyHKINN
KaK BaKHEUILIEeH
MaTeMaTHU4YEeCKON
MOJEIH /ISl OTIUCAHUs
MPOLECCOB U SIBJICHUI
OKpPY)KAIOILlero MHUpa;
MIPUMCHCHHE
(GYHKIMOHAJIBHOTO
SI3BIKA JUTSI OTTUCAHUS
UCCIIEIOBaHUS
3aBUCUMOCTEU MEXITY
(bU3MIeCKUMU
BEJIMYMHAMU; Pa3BUTHE
y 00y4Jaronmxcs
YMEHHUSI UCTI0JIb30BaTh
pa3INYHbIC SI3bIKU
MaTeMaTHKU
(CIIOBECHBIH,
CHUMBOJIMYECKHUM,
rpaguiecKuii);
BOCITUTaHHE
aKKypaTHOCTH TPU
MOCTPOCHUHU TpaUuKOB
(GyHKIMIA. -BOCTTUTaHHE
MIPUBBIYKU K
CaMOTIPOBEPKE,



https://m.edsoo.ru/7f415b90

IO TYUHEHUS CBOUX

e cTBH
MMOCTABJICHHOM 3aaue,
JOBEACHHS HAYaToi
paboTHI 0 KOHIIA.
BOCIIMTAHUE
TBOPYECKOTO CTHIIS
MBIIIIJICHHUS,
BKJIFOYAIOIICIO B CeOs
C000pa3UTENbHOCTD,
HAOJII0JaTEeNIbHOCTD,
XOPOIIYIO TTaMSITh,
OCTpBIiI ri1a3omep,
danTazuto,
BHHUMATEJILHOCTb. -
BOCIIUTAHUE KYJIbTYPHI
JIMYHOCTH, OTHOILLIEHUE
K MaTeMaTHKe KaK K
4acTu
00111e4€eT0BEYECKOH
KYJIbTYpbI, UTPAOIICH
0co0yro poJib B
00IIeCTBEHHOM
pa3BUTHH; -
dhopmMupoBaHHe
KYJIBTYpbI
BBIYHCIICHUH; -
pa3BUTHE JOTHYECKOTO
U KPUTHYECKOTO
MBIIIIJIEHHS], KYTbTYpPhI




peun, CIOCOOHOCTH K
YMCTBCHHOMY
AKCIIEPUMECHTY; -
BOCIIUTAHHE KAYECTB
JINYHOCTH,
o0ecrneynBaronux
COIHAITEHYO
MOOHJIBLHOCTD,
CIIOCOOHOCTD
MIPUHUMATH
CaMOCTOSITEIbHBIE
pEIICHHUS; -BOCITUTAHHE
Ka4eCTB JUYHOCTH,
HEOO0XOINMBIX
YEJIOBEKY IS
IOJIHOIIEHHOW JKU3HU B
COBPEMEHHOM
o0I1ecTBe,
CBOMCTBCHHBIC
MaTeMaTH4eCKOM
JIeITEJIbHOCTH: ICHOCTHU
M TOYHOCTHU MBICIIH,
WHTYUIUY;

e Da3BHUTHE
HaBBIKOB
CaMOCTOSITEILH
0i1 paboTHI,
aHaju3a CBoeH
paboThI; -
¢dbopmupoBaHue




YMCHHSI
OIICHUBATh
CBOIO y4eOHYIO
NeSITeTbHOCTD;
npuoopeTaTh
MOTHBAITHIO K
nporueccy
00pa3zoBaHus; -
¢dbopMupoBaHue
YCTOWYMBOTO U
HIUPOKOTO
MHTEpeca K
crocobam
perteHus
MO3HABATENbH
BIX 337124
MOJIOKUTETTHHO
IO OTHOIICHHUS
K ypoKaM
MaTeMaTHKHU;
dbopmupoBaHue
HABBIKOB
COTPYIHUYECTB
a C yu4uTeseMm u
CBEPCTHHKAMU
B Pa3HBIX
y4eOHBIX
CUTYaIUsX,
OIpENEIICHNE
CBOEH




COOCTBEHHOM
MHO3UIUH

[ToBTOpEHME M
000061IeHNE

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

BOCIIUTAHUE Y
yuamxcs
YCTOMYHMBOTO UHTEPECA
K U3y4YEHUIO
MaTEeMaTHKH,
TBOPYECKOTO
OTHOIIEHMSI K yueOHOM
JIeSTeTbHOCTH
MaTeMaTH4eCKOTO
Xapakrtepa. -
BOCIIUTAHHE
MMOHUMAHUS
HEO00XOINMOCTH
00pa3zoBaHus,
BBIPAKEHHOU B
npeobagaHuu yaeOHo-
MO3HABATEJIbHBIX
MOTHBOB U
MPEAOYTEHU I
COIMAJILHOTO cIriocoba
OIICHKH 3HaHWH; -
BOCITUTAHHE YMEHUS
SICHO, TOYHO, TPAMOTHO
M3JIaraThb CBOU MBICIIH B
YCTHOW U MUCBMEHHOM
peuH, MOHUMATh CMBICT
MOCTABJIEHHOH 3a/a4y;
¢dbopmupoBaHue



https://m.edsoo.ru/7f415b90

LIEHHOCTHOTO
OTHOLICHUSA K
HA3YYECHUIO U
pe3ynbTaTam oO0ydeHHs

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102




8 KUIIACC

n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTte/ibHbIE

pecypchbl

Buael u popMmsl
NAeATeJIbHOCTH € y4eTOM
monyJs'' Il ko/bHbIH ypok"
padoueii mporpaMMbl
BOCIIUTAHUSA YYpeKIeHus:

Yuciaa n
BBIYHMCIIEHUS.
KBanpatubeie kopHU

15 0

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

BOCITUTAHHE KYJIBTYPhI
JTUYIHOCTH, OTHOIIICHHUE K
MaTeMaTHKe KaK K 4aCTH
0011IeYeI0BEYECKO I
KYJIbTYpBbI, UTPAOIIEN
0coOyro poJib B
00I1IeCTBEHHOM Pa3BUTHH; -
dbopMupOBaHHUE KYIbTYPHI
BBIUHCIICHU; -pa3BUTHE
JIOTUYECKOTO U KPUTHUECKOTO
MBIIIJICHUS], KYIbTYpPhI peUH,
CIIOCOOHOCTU K YMCTBEHHOMY
AKCIEPUMEHTY; -
dbopMupoBaHHE KauecTB
JUYHOCTH, 00€CTIeYNBAIOIINX
COIMAIIbHYIO MOOMIIBHOCTD,
CIOCOOHOCTh MPUHUMATH
CaMOCTOSITENIbHBIE PEIICHHUS; -
(dbopMHpOBaHHE KaueCTB
JUYHOCTH, HE0OXO0TUMBIX
YeNOBEKY ISl TOJTHOLIEHHOM
JKU3HHU B COBPEMEHHOM



https://m.edsoo.ru/7f417af8

00IIIeCTBE, CBOMCTBEHHEIE
MaTeMaTHUYCeCKOM
JIeSITEIIbHOCTH: ICHOCTU U
TOYHOCTH MBICJIH, HHTYHIUH;
(dhopMHUPOBAHHE TTPUBBIYKHU K
CaMOITPOBEPKE, O TUUHEHUS
CBOUX JICUCTBHH
IIOCTaBJICHHOM 3a7a4e,
JIOBEJICHUSI HAYaTOM paboThI
JIO KOHIIA.

Ymucna n
BBIYHCIICHH.
Crenelb ¢ LEIbIM

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

BOCITUTAHHE TTPUBBIYKHU K
CaMOIIPOBEPKE, IO TINHEHUS
CBOUX JIEUCTBHUH
IMOCTaBJICHHOM 3a7a4e,
JIOBEJICHUSI HAaYaTO paboThI
JI0 KOHIIA. BOCITMTAHHE
TBOPYECKOTO CTHIIS
MBIIIIEHHNS, BKIIOYAIOIIETO B

rokKasarejiemM
ce0s1 cooOpa3nuTeIbHOCTD,
HaOJIIOAAaTEeIbHOCTD,
XOPOUIYIO MaMsTh, OCTPHIN
riazomep, (haHraszuto,
BHUMATEJIbHOCTh
-BOCIIUTAHUE KYJIbTYpPbI
AnreOpanveckue JIMYHOCTU, OTHOIIECHUE K
BBIPAKECHUSL. bubmuorexa [JOK MaTeMaTHKe KaK K 4acTH
KBagpatusrit https://m.edsoo.ru/7f417af8 | oOmeueToBEYUECKOI
TPEXUIECH KYJIbTYpBI, UTPAOLLEH

0c00YyI0 poJib B



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

00IIEeCTBEHHOM Pa3BUTHH; -
(dbopMHUPOBaHHE KYIIBTYPhI
BBIYHCIICHU; -pa3BUTHE
JIOTUYECKOTO U KPUTHIECKOTO
MBIIIJICHHS], KYIBTYPHI peUH,
CIIOCOOHOCTU K YMCTBEHHOMY
IKCIIEPUMEHTY; -
(dhopMupoBaHHUE KaYeCTB
JIMYHOCTH, 00€CIIEYNBAIOIIINX
COIMATIbHYI0 MOOMIIBHOCT,
CIOCOOHOCTH IPUHUMATh
CaMOCTOSTEIIbHBIC PEIICHHUS; -
(dhopMupOBaHHE KAYECTB
JIMYHOCTH, HEOOXOIUMBIX
YeJ0BEKY ISl OJTHOLIEHHOM
’KU3HU B COBPEMEHHOM
00IIIeCTBE, CBOMCTBEHHEIE
MaTeMaTHYECKOU
JESITENIbHOCTH: SICHOCTH U
TOYHOCTH MBICIIU, UHTYHIINH;
dbopMUpoBaHUE TPUBBIYKHU K
caMOTMpOBEPKe, MOTYNHEHUS
CBOUX JIEUCTBUU
MOCTaBJICHHOM 3a/1aue,
JIOBE/ICHUS HA4aToOi paboThI
JI0 KOHIIA. -BOCIIUTaHHE
KYJIbTYpbI JINYHOCTH,
OTHOIIICHHE K MaTeMaTHKe
KaK K 4acTH
o01eyenoBevecKon




KYJIBbTYpBbI, UTPAIOLLEH
0co0y10 poJib B
0O0IIIECTBEHHOM pa3BUTHUH; -
(GbopMHUpOBaHUE KYJIBTYPbI
BBIUHCIICHUI; Pa3BUTHE
JIOTUYECKOTO ¥ KPUTHYECKOTO
MBIIIUICHUS, KYJIbTYPhI pEUH,
CIIOCOOHOCTU K YMCTBEHHOMY
AKCIIEPUMEHTY; -
(dhopMupoBaHHUE KAaYECTB
JIMYHOCTH, 00ECIIEYNBAIOIIINX
COIMATIFHYI0O MOOMIIBHOCT,
CIOCOOHOCTH IPUHUMATh
CaMOCTOSITEIbHBIC PEIICHHUS; -
(dhopMuUpOBaHHE KAYECTB
JUYHOCTH, HEOOXOTUMBIX
YeJI0BEKY ISl MOJTHOLIEHHOM
’KU3HU B COBPEMEHHOM
00111ecTBE, CBONCTBEHHbBIE
MaTeMaTHUYECKOU
JESITENIbHOCTH: SICHOCTH U
TOYHOCTH MBICII, UHTYHIINH;
(dbopMUpOBaHKE IPUBBIYKU K
CaMOTpPOBEPKE, MO TYUNHEHUS
CBOUX JIEUCTBUU
MOCTaBJICHHOM 3a/1aue,
JIOBE/ICHUS HA4aToi paboThI
JI0 KOHIA. BOCIIUTAaHUE
MIPUBBIYKU K CAMOIIPOBEPKE,
IMOTYMHEHUS CBOUX JECHCTBUMI




MMOCTaBJICHHO 3ajaue,
JOBEJICHHUS HA4aTOW pabOTHI
JI0 KOHIIA. BOCITUTAaHUE
TBOPYECKOTO CTHIIS
MBIIIIJICHHS], BKITFOYAOIIETO B
ce0s1 cooOpa3uTeIbHOCTD,
HAOJII0JJaTEeIbHOCTD,
XOPOIYIO MaMsATh, OCTPbIN
riazomep, (paHrasuto,
BHUMATEIHHOCTh

AnreOpanveckue
BBIPaKCHUSI.
AnreOpandeckas
IpoOb

15

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

BOCITUTAHHE WHTEpEca K
W3YYCHUIO TEMBI H YKEJTaHHE
MIPUMEHSTH ITOJTyYCHHBIC
3HAHUS B KU3HU; -
(dhopMupOBaHUE YMEHUS
dbopmyaupoBaTh COOCTBEHHOE
MHEHHE; (OpMUPOBAHNE
YMEHHUS IJIAaHUPOBATH CBOU
JIEICTBUS B COOTBETCTBHUH C
y4eOHBIM 3a/IaHHEM;
pa3BUTHE HABBIKOB
CaMOCTOSTEIbHON paboThI,
TOTOBHOCTb K
caM000pa30BaHUIO U
PEIICHHIO TBOPUECKUX 33/1aY;
¢dbopmupoBaHue
OTBETCTBEHHOT'O OTHOIIECHHUS
K 00ydeHuto; popmupoBaHue
YMEHHUsI PEACTABIATh
pe3yabTaT CBOEU



https://m.edsoo.ru/7f417af8

JIESITEIIbHOCTH; -
(hopMHUpPOBAHHUE YMECHHUS
KOHTPOJIMPOBATH IMPOIIECC
yueOHOM U MaTeMaTUYECKOI
JIESITCIIbHOCTH; -
(dbopMHpPOBaHHUE CTTIOCOOHOCTH
OCO3HAHHOTO BbIOOpa U
MOCTPOEHUS TAJIbHEHIIEH
VHIUBUTyJIbHOU
TPaCKTOPUH;

e (opmupoBaHue
YMEHHS COOTHOCHTH
MOJTy4YECHHBIN
pe3yibTar C
ITOCTaBJIEHHOMN
LEJNbIO;
dbopmMupoBaHue
L[EJIOCTHOTO
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HAyKH U
00I1eCTBEHHOH
MPAKTHKU.

YpaBHeHUs U
HEPABEHCTBA.
KBanpatnslie
yYpaBHEHUs

15

bu6moreka [IOK

https://m.edsoo.ru/7f417af8

BOCIIUTaHHUE KYJIbTYPbI
JIMYHOCTH, OTHOIIEHNE K
MaTeMaTHUKe KaK K 4aCTH
00IIeYeIOBEYECKOH
KYJBTYpPbI, UTPAFOIIEH



https://m.edsoo.ru/7f417af8

0co0y10 poJib B
00IIECTBEHHOM Pa3BUTHH; -
(dbopmMupoBaHHEe KyIbTYPbI
BBIYHCIICHU; -pa3BUTHE
JIOTUYECKOTO U KPUTHIECKOTO
MBIIIJICHHS], KYIBTYPHI peUH,
CIOCOOHOCTH K YMCTBEHHOMY
AKCIIEPUMEHTY; -
(dhopMupoBaHHUE KAaYECTB
JIMYHOCTH, 00€CIIEYNBAIOIIINX
COIMATTFHYIO MOOMIIBEHOCT,
CIOCOOHOCTH TPUHUMATH
CaMOCTOSTEIIbHBIC PEIICHHUS; -
(dhopMupOBaHHE KAaYECTB
JUYHOCTH, HEOOXOIUMBIX
YeJ0BEKY ISl TOJTHOLIEHHOM
KU3HU B COBPEMEHHOM
00IIIeCTBE, CBOMCTBEHHEIE
MaTeMaTHYeCKOU
JESITENIbHOCTH: SICHOCTH U
TOYHOCTH MBICIIU, UHTYHIINH;
dbopMUpoBaHUE TPUBBIYKU K
CaMOTpPOBEPKE, MO TYUNHEHUS
CBOUX JIEUCTBUU
MOCTaBJIEHHOM 3a/1aue,
JIOBE/ICHUS HA4aToi paboThI
JI0 KOHIIA.

YpaBHeHUS U
HEPABEHCTBA.
Cucremsbl ypaBHEHUH

13

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

BOCIIMTAHHUC Y YUYAIIIUXCA
YCTOP'IQHBOFO HHTEpECCAa K
HU3YUCHUIO MATCMATHKH,



https://m.edsoo.ru/7f417af8

TBOPYECKOT'O OTHOUICHHUS K
y4eOHOU IeATEIIbHOCTH
MaTEeMaTHYECKOTO XapaKkTepa.
-BOCIIUTAHUE IOHUMaHUS
HE00X0UMOCTU
00pa3oBaHus, BBIPAXKEHHO B
npeobnagaHuu yaeOHo-
MO03HABATEIBHBIX MOTHBOB U
MIPEANOYTEHNN COLIUATIBHOTO
croco0a OIeHKH 3HAHUM; -
dhopMupoBaHHE YMEHUS SICHO,
TOYHO, TPAMOTHO H3J1arath
CBOHU MBICJIM B YCTHOM U
MMUCbMEHHOW peuH, TOHUMATh
CMBICJ IOCTABJICHHOM 3a/1auu;
dhopmMupoBaHUE IICHHOCTHOTO
OTHOIICHUSI K U3yUEHUIO U
pe3ynbpTaTam oOydeHHS

YpaBHeHusa u
HEpaBEHCTBA.
Hepagencrtpa

12

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

BOCIIUTAHUE KYJIbTYPHI
JMYHOCTHU, OTHOLIICHUE K
MaTeMaTuKe KaK K 4acTH
o01IeyenoBeuecKoi
KYJbTYPBI, UTPAIOIICH
0co0yro poiib B
0O0IIeCTBEHHOM Pa3BUTHH; -
(dopMHpOBaHUE KYIbTYPHI
BBIYHCIICHUI; pa3BUTHE
JOTMYECKOTO U KPUTHYECKOTO
MBIIIICHUS, KYJbTYPBI PEUH,
CHOCOOHOCTH K YMCTBEHHOMY



https://m.edsoo.ru/7f417af8

AKCIIEPUMEHTY; -
(dbopMHUpOBaHKE KAUYECTB
JIMYHOCTH, 00€CIIEYNBAIOIINX
COIIMATIbHYI0 MOOMIIBHOCT,
CIOCOOHOCTh IPUHUMATh
CaMOCTOSITEIbHBIC PEIICHHUS; -
(dbopMupoOBaHHUE KAaYECTB
JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY sl TIOJIHOIIEHHOM
KU3HU B COBPEMEHHOM
00111eCcTBE, CBOMCTBEHHBIE
MaTeMaTU4YeCKON
JIeSATeTLHOCTHU: SICHOCTH U
TOYHOCTH MBICIIA, HHTYHIIHH,

Oynkuun. OCHOBHBIE
IMOHSITHS

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

-opMHpOBaHKE
(GYHKIIMOHATBLHOM
IPaMOTHOCTH; -
¢dbopMupoBaHHE TOHUMAHUS
(GYHKIIMY KaK BaKHEHUIIICH
MaTeMaTHYeCKON MOJIENH JIs
OTHCAaHUS MTPOLIECCOB U
SBJIGHUH OKPYKaIOIIEro
MUpa; -IPUMEHEHHE
(YHKIIMOHATBHOTO SI3bIKA JIJIS
OTHMCAHUS U UCCIICJIOBAHUS
3aBUCHUMOCTEN MEXKITY
bu3NYECKUMHU BeTUYNHAMU; -
pa3BUTHE y 00yUJaOLUXCS
YMEHHsI HCTIOTh30BaTh
pa3INYHbIE SI3BIKU



https://m.edsoo.ru/7f417af8

MaTeMAaTHUKH (CIIOBECHBIH,
CHUMBOJIMYCCKHUM,
rpaduyeckuil); BOCIIUTaHUE
aKKypaTHOCTH TIpH
MOCTPOEHHUHU TPaPHUKOB
(GyHKIUH. -BOCTIUTaHUE
MIPUBBIYKU K CAMOIIPOBEPKE,
HOJYNHEHHUS CBOUX JCHCTBUU
MMOCTABJICHHOM 3a/1aue,
JIOBEJICHUS HAaYaTOM paboThI
JI0 KOHIIA. BOCITUTAaHUE
TBOPYECKOTO CTHUIIS
MBITIUICHUSI, BKITIOYAIOIIETO B
ce0s1 CooOpa3uTeTHLHOCTD,
HaOJII0JaTEeNIbHOCTD,
XOPOIIYIO MaMsATh, OCTPHIN
riazomep, (hanraszuto,
BHUMATEIbHOCTD.

Oynkuuu. Yucnossle
GbyHKIIIN

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

pa3BUTHE HABBIKOB
CaMOCTOSTEIbHOI PaboTHl,
aHaymM3a CBOoei padoThI; -
(bopmupoBanue yMeHus
OLICHUBATh CBOIO YUEOHYIO
NeATEIbHOCTD; IPUOOpETaTh
MOTHBAIIHIO K [TPOLIECCY
oOpa3oBaHus; -
(dopMHpOBaHNE YCTOWYHBOTO
U IIUPOKOTO MHTEpeca K
croco0am perieHus
NIO3HABaTEJIbHBIX 33734



https://m.edsoo.ru/7f417af8

MOJIOKUTEILHOTO OTHOIICHUS
K YpOKaM MaTe€MaTHUKH;

[ToBTOpEHME N
10
00001meHune

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

BOCITUTAHHE Y YUAIIHXCS
YCTOMYHMBOTO MHTEpPECA K
W3YYCHUIO MATEMAaTHKH,
TBOPYECKOTO OTHOIICHHUS K
y4eOHOU NeATeTLHOCTH
MaTEeMaTHYeCKOTO XapaKTepa.
-BOCIIUTAHUE TIOHUMAaHUS
HEO00XOIUMOCTH
00pa3oBaHusl, BBIPAXKEHHOI B
npeobnagaHuu yaeOHo-
MO3HABATEIFHBIX MOTHBOB H
MPEANOYTEHNN COLUATBHOTO
crnoco0a OIeHKH 3HAHUM; -
dhopMupoBaHNE YMEHUS SICHO,
TOYHO, TPAMOTHO H3JIaraThb
CBOU MBICJIH B YCTHOUM U
MUCHbMEHHOM peun, TOHUMATh
CMBICIT IOCTABJICHHOM 3a/1auu;
dbopMupoBaHHE IEHHOCTHOTO
OTHOIICHHSI K U3yYCHUIO U
pe3ynpTaTam o0ydeHHs

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME
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https://m.edsoo.ru/7f417af8

9 KUIIACC

n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢possie)
o0pa3oBare/ibHbIE

pecypchbl

Buael u popmsl
NeSATeJIbHOCTH C
yyeTom
moayJs'" L koabHbI
ypok' padoueii
NporpamMmbl
BOCIIUTAHUS
Yupexnenus

Uwucna v BEIYUCIICHUS.
JleicTBUTEIBHBIC YKCIIa

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

BOCITUTAHHE Y
YUanuXxcs
YCTOWYHBOTO
MHTEpeca K U3YUYEHUIO
MaTeMaTHKH,
TBOPUYECKOTO
OTHOIIEHHUS K
yaeOHOMI
JIESITEIbBHOCTH
MaTeMaTH4eCKOIro
Xapakrepa. -
dhopMupoBaHue
MOHUMAaHHUS
HE00XOIUMOCTH
00pa3oBaHus,
BBIPAKCHHOM B
npeoOagaHuu
yueOHo-
MO3HABATENIbHBIX



https://m.edsoo.ru/7f419d08

MOTHUBOB U
MPEAIOYTEHU I
COIMAJIBHOTO criocoda
OIICHKH 3HAHWH; -
¢dbopmupoBanue
YMEHHSI SICHO, TOYHO,
IPaMOTHO U3JIarath
CBOH MBICJIM B YCTHOM
Y NMACBMEHHOW peyH,
MOHUMAaTh CMBICII
ITOCTaBJIEHHOMN
3aJauu;
¢dbopMupoBaHue
LIEHHOCTHOTO
OTHOLICHMS K
W3YYEHUIO U
pe3yJbTaTam
00y4eHUS

VYpaBHEHUS 1 HEPABEHCTBA.
VYpaBHEHUs C OHOM
MepeMEeHHO N

14

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

BOCIIUTAHUE
KYJbTYPBI JINYHOCTH,
OTHOUICHHUE K
MaTeMaTHKe KaK K
Y4acTH
o01IevenoBeuecKoi
KYJbTYPBI, UT'PAIOIICH
0co0yt0 poJib B
00111eCTBEHHOM
pa3BUTHH; -
¢dbopmupoBaHue
KYJbTYPBI



https://m.edsoo.ru/7f419d08

BBIYHCJICHUM; -
pa3BUTHE
JIOTHUYECKOIro U
KPUTHIECKOTO
MBIIIIJICHHUS,
KYJIBTYPHI peuH,
CIIOCOOHOCTH K
YMCTBCHHOMY
AKCIIEPUMEHTY; -
¢dbopMupoBaHue
Ka4eCcTB JIUYHOCTH,
o0ecIeynBaromux
COTHATEHYO
MOOHIIBEHOCTb,
CITOCOOHOCTH
MIPUHUMATH
CaMOCTOSITCIIbHBIC
perieHus;

YpaBHEHMSI U HEPABEHCTBA.
Cucremsl ypaBHeHUH

14

bubnuorexa [JOK

https://m.edsoo.ru/7f419d08

dbopmMupoBaHue
KYJIBTYpbI
BBIYHCIICHUH; -
pa3BuUTHE
JIOTUYECKOTO U
KPUTHYECKOTO
MBIIIIJICHHUS,
KYJIBTYpBI peuH,
CHOCOOHOCTH K
YMCTBEHHOMY
AKCIEPUMEHTY; -
¢dbopmupoBaHue



https://m.edsoo.ru/7f419d08

Ka4yeCTB JTUYHOCTH,
00ecIeuynBaroIKnX
COIMATEHYIO
MOOHJILHOCTD,
CIIOCOOHOCTD
MIPUHUMATH
CaMOCTOSITEIbHBIE
peIIeHNST; -
dbopmupoBanue
Ka4eCTB JTUYHOCTH,
HEOO0XOINMBIX
YEIIOBEKY IS
MOJTHOIIEHHOM JKU3HU
B COBPEMECHHOM
o0I1ecTBe,
CBOMCTBCHHBIC
MaTeMaTHIeCKOM
JIeSITEJIbHOCTH
SICHOCTH ¥ TOYHOCTH
MBICJTH, HHTYHIUH;
dbopmMupoBaHue
MIPUBBIYKH K
CaMOITPOBEPKE,
MOTUYMHEHUS CBOUX
NEeUCTBUHI
IMOCTaBJICHHOM
3a7a4e, TOBCACHUS
HayaToi paboThl 0
KOHIIA.

ﬂypaBHeHHHIIHepaBCHCTB&

16

bubmunorexa LIOK

BOCIIUTaAHHEC




HepasencrBa

https://m.edsoo.ru/7f419d08

KYJIBTYPBI JINYHOCTH,
OTHOIIICHHE K
MaTeMaTHKE KaK K
YacTH
00IIIeYCIIOBEYCCKOM
KYJIbTYpPBbI, UTPAIOLLIEH
0Cco0YyI0 poJib B
OOIIECTBEHHOM
pa3BUTHUH; -
dbopmupoBaHue
KYJIBTYpPBI
BBIYMCJICHUH; -
pa3BHTHE
JIOTHYECKOTO H
KPUTHYECKOTO
MBITIICHUS,
KYJIbTYphI pEUH,
CITOCOOHOCTH K
YMCTBEHHOMY
AKCIIEPUMEHTY; -
dbopmMupoBaHue
KaueCcTB JINYHOCTH,
o0ecreunBaroIuX
COIHAIIBHYIO
MOOHJIBHOCTD,
CIIOCOOHOCTH
MPUHUMATH
CaMOCTOSITCIIbHBIC
peIlIeHus;

OyHKIMU

16

bubmunorexa LIOK

-(opMupoBaHue



https://m.edsoo.ru/7f419d08

https://m.edsoo.ru/7f419d08

(byHKIIMOHATBHON
I'PaMOTHOCTH; -
¢dbopmupoBanue
NOHUMAaHUS (PYyHKINN
KaK BaKHEUILIEeH
MaTeMaTHUYECKON
MOJICITH JIJIst
OTIMCAHHUS MPOIIECCOB
U SIBJICHUU
OKPYXKAIOIIIET0 MUPA;
-IIpUMEHEHHE
(GYHKIIMOHAJIBHOTO
SI3BIKA JUTSI OTTUCAHUS
1 YCCIICJIOBAHHUS
3aBUCUMOCTEN MEXITY
(bu3MIeCKUMHU
BEJTMYUHAMU; -
pa3BuUTHE Y
00ydJaronuxcs
YMEHHUSI UCTI0Ib30BaTh
pa3INYHbIC SI3bIKU
MaTeMaTHKU
(CIIOBECHBIH,
CHUMBOJIMYECKHUM,
rpaguiecKuii);
BOCITUTaHHE
aKKypaTHOCTH TPU
MOCTPOCHUU
rpaduKoB (PyHKIHH.

YucinoBwle

15

bubmunorexa LIOK

-popmupoBanue



https://m.edsoo.ru/7f419d08

IOCIICA0BATCIIBHOCTH

https://m.edsoo.ru/7f419d08

MPEJCTaBICHUN O
MaTeMaTHKeE, KaK
qacTu
o0111e4enoBevecKon
KYJIBTYPBI, O
3HAYUMOCTHU
MaTeMAaTUKU B
pa3BUTUN
[UBUIIA3AIUHN U
COBPEMEHHOTO
0011ecTBa; -poJib
OTEYECTBEHHBIX
YUYCHBIX B
CTaHOBJICHUHU HAYKH
MaTeMAaTUKH; -
BOCIIUTaHHE Y
yUaIInuXCs
YCTOMYHBOTO
MHTEpeca K U3YUCHHIO
MaTeMaTHKH,
TBOPYECKOTO
OTHOILICHUS K
yueOHOM
JeSITeIIbHOCTH
MaTEeMaTUYECKOTO
XapakTepa. -
¢dbopmupoBaHue
MOHUMAaHHSI
HE00X0IMMOCTH
obOpazoBaHus,



https://m.edsoo.ru/7f419d08

BBIPA)KCHHOU B
npeobIagaHuu
yueOHo-
[103HABATEJIbHBIX
MOTHBOB U
MPEIITOYTEHHI
COIMAJIBHOTO criocofa
OIICHKH 3HAHWMH; -
BOCITUTaHHE YMEHUS
SCHO, TOYHO,
rPaMOTHO U3JIaraTh
CBOH MBICJIM B YCTHOM
Y MACBMEHHOW peyH,
MOHUMATh CMBICIT
MTOCTaBJIEHHOMN
3a/1a4u;
dbopmMupoBaHue
LIEHHOCTHOTO
OTHOLLIEHHUS K
U3YUYEHUIO U
pe3ynbTaTam
00y4eHMUSI.

[ToBTOpEeHnue, 06061IeHNE,
CcHUCTEMATH3allHs] 3HAHUI

18

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

BOCIIUTaHHE Y
yyamuxcs
YCTOMYHUBOTO
MHTEpPECa K U3YUYEHUIO
MaTeMaTHKH,
TBOPUYECKOTO
OTHOILIEHUS K
yueOHOM



https://m.edsoo.ru/7f419d08

JIeSITEIbHOCTH
MaTeMaTHU4eCKOro
Xapakrepa. -
¢dbopmupoBanue
MTOHUMAHHSI
HEO0OXOUMOCTH
o0pa3zoBaHus,
BBIPA)KEHHOM B
npeobIagaHuu
yueOHo-
MMO3HABATEIIBHBIX
MOTHBOB H
MPEANOYTEHN N
COIMAJIBHOTO criocofa
OIICHKH 3HAHWH; -
dbopmMupoBaHue
YMEHHSI SICHO, TOYHO,
IpaMOTHO U3JIarath
CBOU MBICJIH B YCTHOH
Y MUCbMEHHOM peuH,
MOHUMATh CMBICIT
MOCTABJICHHOM
3aJa4u;
dhopMupoBaHue
[IEHHOCTHOTO
OTHOIICHHS K
M3YUYEHUIO U
pe3ynbTaTamMm
00yueHus




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» AnreOpa, 8 kitacc/ MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Anre6pa, 9 kinacc/ MakapsiueB FO.H., Munatox H.I'., Hemkos K.W. u apyrue;
nox peaakuueit TensakoBckoro C.A., AkironepHoe obmiectBo «M3nareabcTBo
«IIpocBenieHue»

* Martemaruka. Anre0pa: 7-i1 kiacc: 0a30BbIi YpOBEHb: yueOHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; nox pex.

Tenaxosckoro C.A., AkimonepHoe oouiectBo «M3narensctBo «lIpocBemnienue»

METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
YMK Anrebpa. 7-9 kmacc. Makaperaes FO.H., Munarok H.I'., Hemkos K. 1.,

Cysoposa C.b, [Ipocsemenue 2023

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

https://fipi.ru/ https://fipi.ru/
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