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AHHOTanus K padoyeii mporpamme
Pabouast mporpamma yueOHOro Kypca «Anredpa» ais 7-8 KiaccoB MOATOTOBIICHA
B COOTBETCTBUH C:
o denepanbHBIM  TOCYAapCTBEHHBIM  00pa3oBaTENbHBIM  CTaHAAPTOM
OCHOBHOTO oOmiero oOpa3zoBanust (mpuka3 MMHHCTEpCTBA MPOCBEIICHUS
Poccwmiickoii @eneparun ot 31.05.2021 Ne 287 ¢ M3MEHEHUSAMH U TOTIOJTHEHHUSIMH);
o dbenepanbHOil  00pa3oBaTENBHOW  MPOTPAaMMOWM  OCHOBHOTO  OOIIETO
oOpa3oBaHus, yTBepkJaeHHON mnpukazom Ne 370 MuHucTepcTBa NPOCBEIICHUS
Poccutickon @enepanuu ot 18.05.23 ¢ u3BMEHEHUAMU U TOMIOJTHEHUSIMH;
o dbenepanbHOil paboueil mporpaMMoOl MO MaTEMaTHKE OCHOBHOTO OOIIETo
obpazoBanus, Mocksa, 2023 1.;
° npukasom MunHucrtepcTBa ImpocsemieHus Poccuiickon ®exepauuu 0T
18.07.2024 Ne 499 "OG6 yrtBepxkaeHuU (enepanbHOro MNEPEeYHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, JMOMYIIEHHBIX K HCIOJB30BAHUIO TMPHU peau3aiiu
UMEIOIINX TOCYAApCTBEHHYIO AaKKpeIWTalHuio oOpa30oBaTelIbHBIX MpPOrpaMMm
HAYaJIbHOTO 00I1Iero, OCHOBHOTO OOILEro, CpeAHero ooero oopazoBanus';
o OCHOBHOU 00pa3zoBaTeIbLHON MPOrpaMMON OCHOBHOIO OOIIEro 00pa3zoBaHUs
qY OO0 «IlerpoBckas mkomnay;
o nporpammoii Bocutanusg UY OO «IlerpoBckas mKoJay;
o Anrebpa. Pabouas nporpamma MakapeiueB FO.H., Munntoxk H.I'., Hemkos
K.W. u npyrue; nox pen. TensikoBckoro C.A. Mocksa, [Ipocselienue.
Pabouass mnporpamMma 1o wmaTeMaTuke [ oOydaronmxcss 5—9 kiaccos
pa3zpaboTana Ha ocHoBe dDelepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOLIEro 0Opa3oBaHUs ¢ yUETOM U COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIBABISIEMBIX K MaTeMaTUUYeCKOMY OOpa30BaHUIO, W TPATULIUN
poccuiickoro o0pa3oBaHUs, KOTOpbIe OOECIEUMBAIOT OBJAJCHUE KIIOYEBBIMU
KOMITETEHLIUSIMHU, COCTaBIISIOIIMMH OCHOBY JUISI HENPEPHIBHOTO OOpa3OBaHUS U
CaMOpa3BUTHSA, a TaKXKE IEJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JHUYHOCTHOTO W
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B paboueii mporpamMme yuTeHbl HAed M mNoJoxkeHus KoHuenuuu pa3BUTHS
MatemMaTudeckoro odpazoBanus B Poccutickoit deneparmm.

B smoxy mmdpoBoit TpanchopMamum BceX cdep UeTOBEUESCKOW eSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIKOJE MaTreMaTUKa CIY>KUT OMOPHBIM
NpPEeAMETOM JJIsi U3YYEHHS] CMEKHBIX AUCIUIUIMH, a MOCJEe IIKOJbl pealbHON
HEOOXOJMMOCTBbIO CTAHOBHUTCS HEMpEpPhIBHOE 00pa3oBaHHe, 4YTO TpedyeT
TIOJTHOIIEHHOM 0a30Boil  001Ie00pa30BaTEIPHONW IMOATOTOBKHA, B TOM YHCIE H
MaTeMaTU4ecKod. ODTO O0OYCIOBJIEHO TE€M, YTO B HAIM JHU PACTET YHCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM NMPUMEHEHHEM MAaTeMAaTHKU: U B
chepe PKOHOMUKH, U B OU3HECE, U B TEXHOJOTUYECKUX OOJACTSIX, W Jaxe B
ryMaHuTapHbix cdepax. Takum o00pa3oM, Kpyr IIKOJBHUKOB, /I KOTOPBIX
MaTeMaTHKa MOKET CTaTh 3HAUYUMBIM TpeAMEeToM, pacuupsiercs. [Ipakrtuueckas
MOJIC3HOCTh MaTEMaTUKU OOYyCJIOBJIEHA TEM, 4YTO €€ MPeaMETOM SIBISIOTCS
byHIaMEHTAJIbHBIE CTPYKTYpPhl HAIIero MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJINYECTBEHHBIE OTHOIIICHUS oT MPOCTEHIINX, YCBaMBaEMBbIX B
HEIMOCPEJICTBEHHOM  OIbITE, JO JIOCTATOYHO CJIOXKHBIX, HEOOXOAMUMBIX JIJIs
pPa3BUTHS HAy4YHBIX M TIPUKIAIHBIX HJEH. be3 KOHKpPETHhIX MaTeMaTHYeCKHX
3HAHUW 3aTPYJHEHO I[IOHMMAaHWE TMPHUHIUIOB YCTPOMCTBA M UCIIOJIb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE ¢ HHTEPHpETaIs PpasHOOOpa3HOM
COLIMAJIbHOM, SKOHOMHUYECKOM, MOJIUTHYECKOW uHpopmaiuu, ManodPQpeKkTuBHa
MOBCE/IHEBHAS MPaKTHUUECKas AESATEIbHOCTh. KakqoMy 4eloBeKy B CBOEH JKU3HU
MPUXOJNUTCS BBINOJHATh PACUYE€Thl W COCTABIATh QJITOPUTMBI, HAXOIUTh U
NPUMEHSITh (OPMYJIbI, BIAJACTh MNPAKTHUECKUMHM MNpUEMAMU T'€OMETPUUYECKHUX
U3MEPEHU M TOCTPOCHUM, YUTaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHUJE
TaOJIuUII, JUarpamMm 1 rpa)uKkoB, KUTh B YCIOBHUSIX HEONPEACIEHHOCTU U TTIOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COObITHH. OJIHOBPEMEHHO C pacIIupeHUEM
chep IMpUMEHECHHS MATEMaTHKH B COBPEMEHHOM OOIIecTBE BCE Oojiee BayKHBIM
CTAHOBUTCSI ~ MaTE€MaTUYECKUW  CTWIb  MBIIUICHUS,  NPOSIBISIONIMICT B

OHpeI[eJ'IéHHLIX YMCTBCHHBIX HaBbIKaX. B nmpouecce MN3y4CHUSI MATCMATUKU B



apceHan NpUEMOB M METOJOB MBIIIJICHUS 4YEJIOBEKa €CTECTBEHHBIM 00pa3zom
BKJIFOYAIOTCA MHAYKLIHA W JAEAyKIUs, 0000IIeHHEe M KOHKPETH3allMsl, aHAIU3 U
CHUHTE3, KIacCUpUKallMsi M CUCTEeMaTH3als, aOCTparupoBaHHE W AaHAJOTHS.
OOBEKThl MaTeMaTUYECKUX YMO3aKJIIOUEHUH, MpaBWia HMX KOHCTPYHPOBAHUS
pPacKpbIBAIOT MEXaHU3M JIOTUYECKHX IOCTPOCHHM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHust (HopMyIHpoBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXIACHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTHYECKOE MBIIIIEHUE. Benyias pois NpUHAUIEKUT MATEMAaTUKE U B
(GbopMUPOBaHUN AITOPUTMHUYECKONH KOMIIOHEHTBHI MBIIUICHUS ¥ BOCIUTaHHUH
YMEHMH JIeHCTBOBATH MO 3a/laHHBIM aJIFTOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mponecce perieHust 3aaady — OCHOBOM ydeOHOM
JESTEIbHOCTH Ha YPOKaxX MaTEeMaTHKU — pPa3BUBAIOTCA Tak)Ke TBOpUYECKas WU
NPUKIaJHAs CTOPOHBI MbllUIeHHA. OOydueHue maTeMmaThke JaéT BO3MOXHOCTh
pa3BUBaTh y OOYy4alOUIMXCAd TOYHYIO, PAallMOHAIBHYI0 U HHPOPMATHBHYIO DPEUb,
yMEHHE OTOMpaTh Hamboyiee TMOIXOJAIINE  S3BIKOBBIE, CHMBOJHYECKHE,
rpaduyeckue CpeacTBa s BBIPAXKEHUS CYXACHMA W HaArJOHOTO HX
npencraBieHus. HeoOXoquMbIM KOMIIOHEHTOM OOIIEeH KyJIbTYpPhl B COBPEMEHHOM
TOJIKOBAaHWU  sBJIAETCA  oOllee 3HAKOMCTBO C  METOAAMM  TO3HAHHUSA
JEHCTBUTENLHOCTH, MPEACTABICHHE O MPEAMETe W METOAaX MaTeMaTHKH, HX
OTAMYMNA OT METOJOB JIPYITMX €CTECTBEHHBIX M TYMaHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTEMAaTUKU JJIsl PElICHUs HAaYYHBIX U MPUKIAIHBIX
3amady. TakuMm 00pa3oM, mMaTeMaTH4YecKOe 0Opa30oBaHME BHOCHUT CBOM BKJIaa B
dopMupoBaHue oOmIeH KylbTypbl uejoBeka. M3ydeHHMe MaTeMaTHKU TaKxkKe
CHOCOOCTBYET 3CTETUYECKOMY BOCIHHMTAHUIO YEJIOBEKAa, MOHUMAHHUIO KpPacoThl U
U3SIIECTBA MATEMATUYECKUX PACCYKACHUI, BOCTIPUATHIO TEOMETPHUECKUX (OpM,
YCBOGHHUIO UJIEM CUMMETPHH.

HEJIM W OCOBEHHOCTU WM3YYEHMA VYYEBHOI'O IIPEAMETA
«MATEMATHUKA».

[TpuoputeTHBIMH LIETIMU O0yUEHUSI MaTeMaTUKe B 5—9 Kiaccax siBISIFOTCS:
dbopMUpOBaHHE IICHTPATBHBIX MATEMaTHUYECKUX TOHATUH (YUCIIO, BEIMYMHA,

reoMeTpuiecKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),



00eCNeunBaAOIIUX PEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTEMaTHYECKOIO
o0Opa3oBaHus 00yJarONTUXCS;

NoJBEeCHHE OOYYarOIIMXCS Ha JOCTYIIHOM [JIsi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSA3M MAaT€MATUKH U OKPYXAlOUIEro MHpa, NOHMMAaHUE MAaTEMAaTUKH Kak
4acTH OOUIEH KyJIbTYphI YEIOBEUECTBA,

pa3BUTHE MHTEIUIEKTyalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydarouiuxcs,
[O3HABATEJIbHOM  aKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO MaTEMATHUKH;

¢opMupoBanue (YHKIUOHAIBHOW MAaTEMaTHUYECKOM TI'PaMOTHOCTHU: YMEHHS
pacmo3HaBaTb  NHPOSIBJICHUS ~ MAaTEeMaTHUYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4e€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEpPHOCTEH,
(GbOopMyIMpPOBaTh UX HA SI3bIKE MATEMATUKU U CO3/1aBaTh MaTEMAaTUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM MaTEeMaTHYECKUM amnmapar g pPElIeHUs MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/Jad4, WHTEPIOPETHPOBATh M OLICHUBATh IIOJYYECHHBIC
PE3YJIbTATHI.

OCHOBHBIE JMHUM COZAEpP’KaHMUA Kypca MareMarnku B 5—9 knaccax: «Hucna u
BBIYMCIICHUS», «Anredpay («AnreOpandeckue BBIpAXEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («I'eomerpuueckue (GuUrypbl U HX
CBOMCTBa», «VI3MepeHne TeoOMETpUUYECKHX BEIMYUHY»), «BeposTHOCTE W
CTaTUCTHKay». J[aHHbIEC TUHUU Pa3BUBAIOTCA MapauIesIbHO, KaK/asi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJ[HA OT JAPYrod, a B TECHOM
KOHTaKTe u B3aumojeiictBuu. Kpome »3Toro, ux oOBEAMHSAET JIOTHYECKas
COCTaBJISIIONIAs, TPAAMIIMOHHO MPUCYIIAasi MaTeMAaTHUKE M TMPOHU3BIBAIOLIAs BCE
MaTeMaTHUeCKUe Kypchbl W cojepkatenbHble nuHHH. CdopmynupoBaHHOEe B
denepaabHOM TOCYIAPCTBEHHOM 00pa30BaTEeIbHOM CTaHIapTE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi TpeOOBaHUE «YMETh OINEPUPOBATh TOHITUSAMHU: ONpEeTICHUE,
aKCHOMa, TEOpEMa, JTI0Ka3aTeIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U

OTPUIIAHUS BBICKA3BIBAHMI» OTHOCHUTCS KO BCEM KypcaMm, a QopmupoBaHue



JIOTUYECKUX YMEHMH pachpenensieTcss Mo BceM rojaM OOy4eHHs Ha YypOBHE
OCHOBHOro ooOmiero oopaszoBanusi. CoaepkaHue 0Opa3oBaHUs, COOTBETCTBYIOLIEE
NPEAMETHBIM pEe3yJbTaTaM OCBOEHHUs padoyeld MpOrpaMMbl, pacpeneaEHHbIM 110
rojaM o0y4yeHUus, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLUIIMATBHBIM BOMpOcaM oOydaromuecs oOpaliaiich HEOAHOKPATHO, YTOOBI
OBJIAJICHNE MATEMaTUYECKUMH TMOHATUSMH W HAaBbIKAMH  OCYIIECTBISIOCH
MOCJIEIOBATEIbHO WM TOCTYNareabHO, €  COOJIIOJICHHEM  MPUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYAIMCh B OOLIYIO CHUCTEMY
MaTEeMaTUYECKUX NPEJICTaBICHUNA O0O0ydJaromMxcs, paclupsisi U yriyomss eé,
o0Opasys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

HEJIA U3YUEHNWA YUEBHOI'O KYPCA

Anrebpa sBiseTcs OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOW UIKOJIBI: OHa
oOecreynBaeT U3y4eHHE APYTHX JIUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAMMO i1 MPOJOJIKEHUS
oOpa3oBaHMsI U B TOBCEIHEBHOM >XM3HU. Pa3BuThe y oOydaromuxcs Hay4dHbIX
IPEACTABICHU O MPOUCXOXKIACHUM U CYIIHOCTU aNreOpanyeckux aOCTpakUuu,
croco0e OTpaKeHUsI MAaTEMATUYECKON HAYKOM SIBJICHHUI U MPOIIECCOB B IPUPOJE U
OOLIECTBE, POJIM MATEeMaTHYECKOTrO MOJIEITUPOBAHMS B HAYYHOM MO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHUS U KA4YEeCTB
MBILUICHUSI, HEOOXOAUMBIX I aalTalui B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3yyenue anreOpbl €CTECTBEHHBIM 00pa3oM OOECleYMBaeT pa3BUTHE YMEHUS
HaO0JI01aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTHU
MBILLUIEHUSI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOW JEWUCTBUSA U
BBIBO/IBbI, POPMYIIUPOBATH yTBEpKAeHUS. OCBOCHHE Kypca anreopbl 00ecrneynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS 00YyYalOIUXCsl: OHU UCTIOB3YIOT 1€ TyKTUBHBIC
Y WHIYKTUBHBIE PACCYXKIEHUs, 0000IIeHNEe U KOHKPETU3AIMIo, a0CTparupoBaHue
u adHamoruto. OOydeHue anrebpe MpearnojaracT 3HAYUTEIBHBIM  O00BEM
CaMOCTOSITENIbHOM  JIEATENIBHOCTH O0YyYaromuxcs, IOITOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 eCTECTBEHHBIM 00pa3oM SIBIISIETCS pealiu3aluei 1esTeIbHOCTHOTO

npuHIMna oOydenus. B cTpykType mporpammbl y4eOHOTO Kypca «Anredpar»



OCHOBHOM IIKOJIBI OCHOBHOE€ MECTO 3aHUMAIOT COJAEPIKATEIBHO-METOIUYECKUE
JuHUM: «Yucna v BBIUMCIEHUSDY; «ANreOpandecKkue BhIPAKEHUN»; «YPaBHEHUS U
HepaBeHCTBa»; «DyHKium». Kaxmas w3 3TUX COIEpKATEIbHO-METOANYECKUX
JUHUANA Pa3BUBACTCS HA NPOTSHKECHUU TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM
o0pa3oM TeperieTasch W B3aUMOJCUCTBYS C JAPYTUMHU €ro JUHHSIMH. B xone
U3y4eHUsT Kypca oOydarouuMmMcs MPUXOJUTCA  JIOTUYECKH  PaACCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN fA3BIK. B CBsI3M ¢ 3TUM 11€51€c000pa3HO
BKJIIOYNUTH B IPOTpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, NPOHHU3BIBAIOIIME BCE
OCHOBHBIE pa3fesibl MaTeMaTHYeCcKOro oOpa3oBaHUs M  CHOCOOCTBYIOLIHME
OBJIQZICHUIO OOYYarOIIMMUCA OCHOB YHUBEPCAJIBHOTO MAaTE€MaTHYECKOI'O S3bIKA.
Takum 00pa3oM, MOMKHO YTBEpPXkAaTh, YTO COJEPKATEIbHOM M CTPYKTYpHOH
OCOOCHHOCTBIO Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIA XapakTep.
Conepxanue nuHUNA «YHCIIa U BBIYHACICHUS CIIY)KUT OCHOBOM I TAJIbHEUIIIETO
U3YYEHUS MATEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTHYECKOTO
MBILUIEHUS, (OPMUPOBAHMIO YMEHHs IIOJIb30BATHCA QJITOPUTMaMM, a TaKKe
NPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX I MOBCEIHEBHOMN
KU3HU. Pa3BuTHE MOHATUSA O YMCIIE B OCHOBHOM LIKOJIE CBSI3aHO C PAllMOHAIIBHBIMU
U UppAalMOHAIBHBIMM  4HUCIaMH, (OPMHUPOBAHMEM  TMPEACTABICHHA O
JNEWCTBUTEILHOM YHCIIEC. 3aBEPIICHUE OCBOCHHUS YHCIIOBOM JIMHUM OTHECEHO K
cTapuieMy 3BeHy oOuiero obOpaszoBanus. CojepxaHue JBYX anreOpanyeckux
JUHUN — «AnreOpandyeckue BBIpAXKEHUS» U «YPAaBHEHHUS U HEPABEHCTBA»
cocoOCTBYeT (POPMHUPOBAHUIO y OOYYaIOIIMXCS MaTeMaTHYeCKOro ammapara,
HEOOXOJUMOro JUIsl pelIeHHUs 3ajad MaTeMaTHKH, CMEXHBIX IpPEAMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOI IikoJie y4eOHBbI MaTepual
IPYNIHUPYETCS BOKPYT PALMOHAIBHBIX BbIpaKeHUH. Asnredbpa JAEMOHCTPUPYET
3HAYCHUE MATEMATHUKH KaK s3bIKa JUIA MOCTPOEHUS MATEMATUYECKUX MOJEIIEH,
OMMCAHMS MPOLIECCOB U SIBJIEHUU peanbHOro Mupa. B 3amaum oOyuyenust anredpe
BXOJAT TaKXKe  JaJbHEHIIEEe Ppa3sBUTHE  AITOPUTMUYECKOTO  MBILIJICHUSA,
HE0OXOJMMOr0, B YaCTHOCTH, ISl OCBOCHMSI Kypca MH(OPMATUKU, U OBJIAJICHUE

HaBBIKAMH JIEAYKTHBHBIX paccyxaeHuil. [IpeoOpa3zoBanne CHMBOJBHBIX (opm



BHOCHUT CBOW crnenupuyuecKuil BKJIAJl B Pa3BUTHE BOOOpaKEHUs, CIIOCOOHOCTEN K
MaTteMatuyeckoMy TBopuecTBy. Copaepxkanue (QyHKIIMOHANBLHO-TpaduuecKoi
JUHUM HalEeJIeHO Ha TMOJy4YeHUE IIKOJIbHUKAMU 3HAaHUH O (QYHKIUAX Kak
BOKHEUIIEH MaTeMaTU4YeCKOM MOJenu JUisi ONUCAaHUsS M HCCIEJOBaHUs
pa3HOO0Opa3HbIX MPOLIECCOB U SIBIIEHUW B MpUpoJe U obuiectBe. M3yueHue 3Toro
MaTepuaga CIOCOOCTBYET Pa3BUTHIO Yy OOyYaloOlUUMXCS YMEHHS HCIOJIb30BaTh
pa3liMyHble BBIPA3UTENBHBIE CPEJCTBA S3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpadudeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUH O
pOJIM MaTEeMAaTUKHU B PA3BUTUU LIUBUIIM3AIMHN U KYJIbTYPHI.

PaGouast mporpamma paccunrana Ha 102 yaca, 3 yaca B Hezielto B 7 Kiacce.
Pabouas mporpamma paccuntana Ha 136 yacoB, 4 yaca B HeJlemo B § Kjacce.
YMK:

AnreOpa. 7 «knacc. YueOHMK [ 0OmeoOpa3oBaTENbHbIX — YUPEKICHUMN/
Makaperues FO.H., Munmiok H.I'., HemkoB K.M. wu pgpyrue; nom pen.
Tenaxosckoro C.A.- Mocksa, [IpocBenienue.

AnreOpa. 8 kmacc. VYueOHMK [ 0OmEeoOpa3oBaTENbHbIX  YUPEKICHUMN/
Makaperues FO.H., Munmiok H.I'., HemkoB K.M. u jgpyrue; noa pen.

Tenaxosckoro C.A.- Mocksa, [IpocBenienue.

Ilnanupyemblie pe3yabTaThbl 00y4eHUs

OcBoenne ydeObHOro mnpeamera «MaremaTuka»  JOKHO  OOeCIeurBaTh
JOCTHXKEHHE Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUS  CICTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX M IMPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIhTaTOB:
JJUYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE  PEe3yNbTaThl  OCBOEHUS  MPOTPAMMBI  y4eOHOrO  TIpenMeTa
«MaremaTuka» XapakTepu3yrTCs:

IlaTpuoTnyeckoe BOCIUTAHUE: TMPOSBICHUEM HHTEpPECa K NPOIUIOMY H
HACTOSIIEMY  POCCHMCKOM  MAaT€MaTHKH, LEHHOCTHBIM  OTHOLICHHWEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,

K HMCITIOJIB30BaHHIO 5THUX I[OCTI/I)KGHI/Iﬁ B IPYI'uX HAyKax U HNPUKITATHBIX C(l)ean.



I'paknaHckoe W JTYXOBHO-HPABCTBEHHO€ BOCIHMTAaHHE: TOTOBHOCTBIO K
BBIMIOJIHEHUIO ~ OOS3aHHOCTEM  TpakJaHMHA W pealu3alud  €ro  Ipas,
NPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHMPOBAHUS Pa3IMUHBIX
CTPYKTYPp, SIBJICHHM, IPOLIETyp FPaKAaHCKOTo 00111ecTBa (BBIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXXJIEHHIO 3THYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM
INPUMEHEHUEM JTOCTHIKEHUN HAYKH, OCO3HAHMEM Ba)>KHOCTU MOPAIbHO-3THYECKHX
IPUHLIUIIOB B AESITEIBHOCTU YYEHOTO.

TpynoBoe BocnmuTaHHMe: YCTaHOBKOM Ha aKTMBHOE Y4YacTHE€ B pEUICHUU
IPaKTUYECKUX 3a]1a4 MAaTEMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHUEM BAKHOCTHU
MaTEeMaTUYECKOro oOpa3oBaHUsl HAa MPOTSKEHUU BCEH JKU3HM IS YCHEHIHOM
npo(ECCUOHANIBHON ~ JEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX yMEHUM;
OCO3HAaHHBIM  BBIOOPOM U  TOCTPOEHHUEM  HHAMBUAYAJIbHOH  TpaceKTOPHUH
oOpa30BaHMs W JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB H
OOIIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYeCcKoe  BOCHUTAHME:  CIIOCOOHOCTBIO K AMOLMOHAIBHOMY |
ACTETUYECKOMY BOCIPHUATHUIO MaTEeMaTHYECKUX OOBEKTOB, 3aJlay, pELIEHUH,
pacCyXKJI€HUI; YMEHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH HAYYHOIr0 MO3HAHUSA: OPUEHTAIMEN B IEATEIILHOCTH HA COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUSA
4yesoBeKa, MPUPOAbl U O0IIecTBa, NMOHMMAHUEM MaTeMaTHUeCKOM HayKu Kak
chepbl YETOBEUYECKON NEATETbHOCTH, ATAlOB €€ pa3BUTUS M 3HAYMMOCTH IS
pa3BUTHS LUBUJIN3ALMN; OBJIAJEHUEM SI3BIKOM MAaTEMaTUKA W MaT€MaTHYECKOW
KYJbTYPOU KaK CpPECTBOM MO3HAHUS MUPA; OBJIAJICHUEM IIPOCTEUIINMH HABBIKAMU
UCCIIE0BATENBCKOM 1E€ATEIBbHOCTH.

dusznyeckoe BOCHUTAHHMEe, (POPMHPOBAHHE KYJAbTYPbl 310POBbS H
IMOUMOHAIBHOIO 0J1aronoJy4usi: TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKUE
3HaHUs B MHTEpPEcax CBOETO 3[0pOBbS, BEACHMS 340pPOBOro o0pa3a KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUN U OTAbIXa, PETYyJspHas
(bu3nyueckas akTUBHOCTb); CHOPMHUPOBAHHOCTBIO HaBbIKa peIEeKCUU, TPU3HAHUEM

CBOCTO IIpaBa Ha OHII/I6I(y M TAKOI'0 K€ IIpaBa APYroro 4CJI0BCKaA.



IKOJIOrHYecKoe BOCIHTAHWE: OPUCHTAIMEH HA NMPUMEHEHUE MATeMAaTUYCCKHX
3HAHUM I pelieHHsl 3a7ad B OO0JIACTH COXPAHHOCTH OKPYXKAroIleld Cpelbl,
IUTAHUPOBAHMS TIOCTYIIKOB M OIICHKH WX BO3MOJKHBIX ITOCIICJICTBUN IS
OKpYJKaloIIeH Cpe/bl; OCO3HAHHEM TJI00AJTBHOIO XapakTepa 3KOJIOTHYECKUX
po0JIeM U MyTel UX perieHusl.

JIndHOCTHBIE Pe3yJbTaThl, 00ecleYnBaIOINe AJANTAIINIO 00yYaIOIIerocs K
M3MEHSIIOIMMCS YCJIOBHSM COIHATBHOM W MPUPOTHOI Cpebl: TOTOBHOCTBIO K
JNCHCTBUSAM B YCIOBHSX HEONPEJACIIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH dYepe3 MPaKTHYECKYIO JeSITeNbHOCTh, B TOM YHCIIE YMEHHE
YUUTBCSA Yy JIPYTHX JIIOJIEH, MPHOOpETaTh B COBMECTHOW JEATEIHHOCTH HOBBIC
3HAHWs, HABBIKK W KOMIICTCHIIMM W3 OIbITa JPYrHX; HEOOXOIUMOCTBHIO B
(GbOopMUPOBaHUN HOBBIX 3HAHWWA, B TOM dHCIEe (POPMYIHPOBATH HJCH, MOHSTHS,
TUIOTE3bI 00 00BEKTaX U SABJCHHUAX, B TOM YHCIIC PaHEE HE U3BECTHBIX, OCO3HABATH
NeUIUTEl  COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH, IIaHUPOBATh CBOE
pa3BHUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIPHHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIHKA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEeMbIC PEIICHUS W JCUCTBUSA, (POPMYJIUPOBATH W OIICHUBATH PUCKH U

NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3yJbTaTbl OCBOEHHUSI MPOrpaMMbl  y4eOHOTO TMpeaMera
«MaremaTtuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMHA,  YHHBEPCAJbHBIMHU  KOMMYHUKATHBHBIMU
JNEUCTBUSMH U YHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMU.

1) YHuBepcaibHbIe MO3HABaTebHbIE JelicTBUs oOecrieunBaoT (HOPMHUPOBAHHE
0a30BbIX KOTHUTUBHBIX MPOIECCOB 00Y4YaOMMXCs (OCBOCHHE METOJI0B MO3HAHUS
OKPY’KAIOIIEro MHUpa; MPUMEHEHHUE JIOTMYECKUX, MCCIIEA0BATEIBCKUX OMEpaIlui,
yMeHu# paboTaTth ¢ HHGOpMAIIHEH ).

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJIATH M XapaKTepU30BaTh CYIECTBEHHbIE MPU3HAKK MaTEMaTUYECKHX
OOBEKTOB, TOHSTHI, OTHOUICHUH MEXIy MNOHATUSAMU;  (HOPMYITUPOBATH
OTIpe/IeTICHUS MMOHSATHH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACcCU(pUKAIIUH,
OCHOBaHMsI /17151 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;
BOCIPUHUMATh, (POPMYINPOBATh U MPeoOPa30BBIBATH CYXKACHUSA: YTBEPAUTEIbHBIC
Y OTpULATEIbHBIE, EAUHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

BBISIBIISIT MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B
dakTax, AaHHBIX, HAOJMIOACHHUSX M YTBEPXKACHUSAX; MpEAsiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeJaTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pazOupaTh J0OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKIEHUW (MpsMble U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOATEIBHO  HECIOXKHBIE  J10Ka3aTeIbCTBa
MaTeMaTU4YeCKUX (paKTOB, BBHICTpAMBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMPATh CHIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hauboyee TMNOAXOAAIIMH C YYETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTeabcKne 1eiicTBUS:

UCIIOJIB30BaTh  BOIIPOCHl KAaK HCCIEAOBATENIbCKUI WHCTPYMEHT IIO3HAHMS;
dbopmMynupoBaTh  BONPOCHL,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpoOJeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IIIaHy HECJIOMXHBIM IKCIIEPUMEHT,
HEOOJIbIIIOE HCCIEAOBAaHUE MO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh 000OIIEHHUST W BBIBOJALI MO pe3yJibTaTam
OpOBEAEHHOIO  HAONIONCHHUSA, WCCIENOBaHUS, OLEHHWBATh  JTOCTOBEPHOCTH

MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHMUI;



IIPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE IMpOILECCa, a TakKXKe BbIABUTATh
MPEATOJIOAKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanmeii:

BBISIBJIAITb ~ HEJOCTATOYHOCTh UM M30BITOYHOCTH ~ MHGOpPMAIHU, JaHHBIX,
HEOOXOUMBIX JJISl pEeLICHUS 3a1a4u;

BBIOMpATh,  AHAJU3UPOBATh, CUCTEMATU3UPOBATh W  HHTEPHPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOUpaTh (popMy mpencTaBieHus WHGOPMAIMU U WIUIIOCTPUPOBATH pelIacMble
3aJlayu CXeMaMH, TuarpaMmMamMu, HHOU rpaukoi U MX KOMOUWHAIIUSIMU;

OLICHUBATh HAJIEKHOCTh MH(DOPMAIIUU 10 KPUTEPUAM, TPEITIOKEHHBIM YUUTEIEM
WIH C(POPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

2)  YHuBepcaiibHble =~ KOMMYHMKATHBHBbIE  JIeCTBHA  O0ECreYHBaIOT
c(hOpMUPOBAHHOCTh COLIMAIIBHBIX HABBIKOB O0YYaIOIINXCS.

Oo0wenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKJACHUS B COOTBETCTBHM C YCIOBUSIMH U
HEeIsIMU OOLIEHUS; SICHO, TOYHO, T'PAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy pPEIICHUs 3adaud,
KOMMEHTHUPOBATh MOJIyYEHHBIA PE3YNIbTAT;

B XOJIe¢ OOCYXJEHHs 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYXIAEMO TEMBI,
mpoOJemMbl, pelaeMol 3a7add, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHWCK
pELICHUs]; COMOCTAaBISATh CBOM CYXKIEHUS C CYKIEHUAMH JIPYTUX YYacCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYUe€ W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3yJbTaThl pEIICHUS 3a7auyd, SKCIEPUMEHTa, MCCIEIOBaHUs,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUICHHS C Yy4E€TOM 3aaad
MPE3eHTAlUU U OCOOEHHOCTEN ayJUuTOpHUHU.

CorpyaHu4ecTBo:

MOHMMATh M WCIHOJIb30BaTh MPEUMYIIECTBA KOMAHIHONM W WHIUMBHAYaJIbHOU
paboThl MpU pEIICHWH YYEOHBIX MaTeMaTHYECKUX 3aJady; NPUHUMATh Lelb

COBMECTHOM JESATEIhHOCTH, TUIAHUPOBATH OPTAHHU3AIMI0O COBMECTHOW paloTHI,



pacnpenenarth BUIIbI paboT, AOTOBapHBaThCs, OOCYKIaTh MPOLIECC U PE3yJbTaT
paboThI; 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax paboTbl (0OCYKIeHHs, OOMEH MHEHHUSIMHU,
MO3TOBBI€ IITYPMbI U Jp.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPJIWHHUPOBATH
CBOM JCHCTBUSA C JIPYTMMH 4YJI€HAaMU KOMAaH]Ibl; OLICHMBAaTh Kadye€CTBO CBOETO
BKJIaZla B OOWIMH MPOJYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHHUKAMHU
B3aMMO/ICHCTBUSI.

3) YHuBepca/ibHble peryJsiTUBHbIe AelcTBUS 00ECHeunBaOT (HOPMUPOBAHHE
CMBICJIOBBIX YCTAaHOBOK M JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusamnus:

CaMOCTOATENIbHO COCTAaBJIAThH IUIAH, AITOPUTM PEIICHHs 3aJadd (WM €ro 4acTh),
BbIOMpaTh CHOCOO pelIeHHs] C YYETOM HMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHUPOBAaTb M KOPPEKTHUPOBATh BApHAHTHl PEIICHUHN C
y4ETOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS IMpolecca W pe3yJbTaTa
pELIeHUs] MaTEMaTHYECKOM 3a7auH;

NpEeABUAECTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH PEIICHUH 3a]layH,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TIOCTABIEHHON LENH M
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTUKEHUSI WM HEJOCTHKEHUS L€, HAXOIUTh

OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI

7 kJj1ace

Yuciia ¥ BBIYUCTICHUSA

e BrmmonHsaTh, coyeTass YCTHbIE W THUCHMEHHBIE TPUEMBI, apu(METHUECKHE

I[CﬁCTBPIH C palnOHAJIbHBIMHU YU CJIaAMH.



e HaxonuTh 3HAYEHUS YHCIOBBIX BBIPAXKEHUN; MPUMEHATh Pa3HOOOpPA3HbIE
CocOObI U MPUEMBI BBIUMCICHUS 3HAYCHHUM APOOHBIX BBIPAXKECHUMN, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

o [lepexonuTe OT omHOM (GOpPMBI 3amUCU YHCeNl K Apyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

e CpaBHUBATh U YIOPAIOUMBATH PALIMOHATILHBIE YHCTIA.

e OKpYIJIATh YHCIIA.

e BEINONHATh OPUKUAKY U OLUEHKY pe3ysbTaTa BBIYMCICHUN, OLEHKY 3HA4YCHHM
YHUCJIOBBIX BBIPAXKEHUM.

e BEINOJIHATH JEHCTBUS CO CTENEHSAMHU C HATypaJbHBIMU MOKA3aTEISIMU.

e [IpuMeHATh MPU3HAKU JEIMMOCTH, PA3JI0KEHHE HAa MHOKHUTEIW HATypaJbHbIX
qucen.

e Pemarh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBA3AaHHBIE C OTHOILIEHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYUH, NPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

e lcronb30BaTh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATD €€ B
IPOLIECCE OCBOCHUS Y4eOHOro MaTepuania.

e Haxonute 3HayeHHs OYKBEHHBIX BBIPAKEHUH TMpU 3aJaHHBIX 3HAUYCHUSX
IIEPEMEHHBIX.

e BEINONHATH NMpeoOpa3oBaHusl LEIOr0 BBIPAKEHHUS B MHOTOWIECH NMPUBEICHUEM
MOIOOHBIX CJIAaraeMbIX, PACKPHITHEM CKOOOK.

e BuINONHATH YMHOXXEHHWE OJHOWJIEHa Ha MHOTOWIEH W MHOroudjieHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

e OCYHIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENSA, TPYNIUPOBKU  CllaraeéMbiX,

npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.



o [IpumensTh npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 33134 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

e lcnonp30BaTh CBOMCTBA CTENEHEW C HATypAJIbHBIMU IOKA3aTEISIMH JJIS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

e Pemare JIMHEHHBIE YpPAaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHSAS IpaBUia
IIEpEX0/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepATs, sBisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

o [IpuMeHsATh rpaduyecKkue METOAbl MPHU PEHICHUH JUHEWHBIX YpaBHEHUH U UX
CUCTEM.

e [lonOupaTe npuMepbl NaAp YHCEN, SBISAIOMIMUXCA PEIICHUEM JIMHEHMHOIrO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

e CTpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JTUHEHHOTO YPaBHEHHUS C JIByMS
NEPEMEHHBIMU; MOIb3YAICh TPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.
e Pemarth cucTeMbl ABYX JMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

e CoCTaBIATh U PEIIATh JUHENHOE YPABHEHHUE WIIM CUCTEMY JINHEWHBIX YPABHEHH
[0 YCIIOBHMIO 3aJa4d, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4yu
NOJIyYEHHBIA PE3yNbTaT.

Koopaunarel u rpaguxu. @yHkuuu

e M300pakath Ha KOOPJIMHATHOM MPSIMOMl TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIBL; 3aMIHCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anre0pandeckoM SI3bIKE.

e OTmeyaTh B KOOPJIWHATHOW IJIOCKOCTM TOYKM MO 33JaHHBIM KOOPAWHATAM;
CTPOUTH TpaUKH TUHEHHBIX QyHKIHH. CTpouTh rpaduk QyHKIUH Y = |x|.

e OnuceiBaTh C TMOMONIIbIO (YHKIMI M3BECTHBIE 3aBUCHUMOCTA MEXKIY
BEJIMYMHAMH: CKOPOCTh, BpPEMS, PACCTOSHHE; II€HA, KOJMYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

e HaxoauTh 3HaueHne (yHKIIMH 110 3HAYEHUIO €€ apryMEeHTA.



e [lonumare rpaduyeckuil crnocod NPEACTaBICHUS W aHajdu3a HHGPOPMAIINH;
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB

U 3aBUCUMOCTEMN.

8 kirace

Yucaa v BIYMCICHUA

e lcrionp30BaTh HaYaJIbHbIE MIPEICTABICHUS O MHOXKECTBE IEMCTBUTEIIBHBIX YUCET
JUIsl CPABHEHHMSI, OKPYTJIEHUS U BBIYMCIECHUI; N300pakaTh JIEHCTBUTEIbHBIE YHCIIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

o [IpumeHsaATh TMOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOAUTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOJAMMOCTH KaJIbKYJSTOP; BBIMNOJIHATH
npeoOpa3oBaHus BBIPAKECHUN, COJEP)KAIIUX KBAJAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEMN.

e lcnonp3oBarh 3amucud OOJBIIMX M MajbIX YKCEN C MOMOIIBIO JIECITHYHBIX
npobeit u creneHeit uucia 10.

AuredpanvyecKue BbIPAKEHUSA

e [IpuMeHSATH TIOHSATHE CTENEHU C LEJbIM  [OKa3aTeleM, BBINOJHITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

¢ BrinmoiaHATh TOXAECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMH U alNre0pandyecKuMu ApoOsiMu.

e PacknanpiBaTh KBaJIpAaTHBIA TPEXWIEH HA MHOKHUTEIIH.

e [IpumeHsATh nMpeoOpa3oBaHUs BBIPAKEHUM IJI1 pEUICHUS Pa3IuYHbIX 3a/ad U3
MAaTEMATUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

e Peliath JMHEWHBbIE, KBaJpaTHbIC YPaBHEHUS M PAlMOHAIBHBIE YpPAaBHCHMS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

e [IpoBOAUTH POCTENILINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
Yyclie C MPUMEHEHHEM TpaduuecKuX Npe/icTaBlieHul (yCTaHABIMBATH, UMEET JIU

ypaBHEHUE WIH CUCTEMA YPABHEHUHN PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).



e [lepexoauth OT cl1OBECHON (HOPMYITUPOBKH 3aJ1a4uu K €€ anredpandeckoil MOJeu
C T[OMOINBKD  COCTaBJIEHUS  YPAaBHEHHMsS  WJIM  CHUCTEMBl  ypaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYyYEHHBIN pe3ysbTarT.
e [IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /I CPABHEHMS, OLEHKH; PEIIATh
JUHEHHbIE HEpPABEHCTBA C OJHOM TIEpEeMEHHOM U UX CHUCTEMbl; JaBaTh
rpauyuecKkyro WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIUU

o [lonumaTh M HUCHONB30BaTh (PYHKIMOHATBHBIC TOHATHUS W SA3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHMS); OMNpPENSsITh 3HAUYCHUE (PYHKIMH IO 3HAYCHUIO
apryMEeHTa; ONpeAesATh CBOMCTBA (pyHKIMHU 1O €€ rpaduKy.

e CtpouTh rpaduKy dIeMeHTapHbIX QyHKIMA Bugay = k/x ,y =x?,y=x3,y =

\x, y = |x|; omuchIBaTh CBOiiCTBA YHCIOBOMN (QYHKIHE O ¢& TpaduKy.
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