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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpaMma 1o reoMeTpuu st 7-9 KIIacCoB COCTaBIIEHA HA OCHOBE CIIEAYIOIIMX HOPMAaTUBHO-TIPABOBBIX U MHCTPYKTUBHO-METOMYECKUX
JOKYMEHTOB:

[Ipukaz MwunHCTepcTBa 0Opa3oBaHuss W Hayku Poccuiickoit ®@eneparuu ot 17.12.2010 1. Ne 1897 «OO6 yrBepkaeHuu ¢deaepaibHOTO
roCy/1IapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 00I1Iero 00pa3oBaHUs».

[Ipuka3 MunucrtepctBa oOpasoBanust u Hayku Poccuiickoit ®@enepanuu ot 29.12.2014 r. Ne 1644 «O BHeceHMM H3MEHEHUIl B IpHUKa3
MunuctepctBa oOpasoBanusi u Hayku Poccuiickoii @eneparuu ot 17 mekabps 2010 1. Ne 1897 «OO6 yrBepxkaeHun (eaepaabHOTo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaH1apTa OCHOBHOTO 00IIEro 00pa3oBaHuUs.

[IpumepHas mporpamMma 1o MareMaTuke 5-9 Ki1acchl.

[lonoxxeHue o cTpykType, HOpsAKE pa3padOTKU W YTBEpKJIEHUs pabouux nporpaMMm ydeOHbIX npeameroB (kypcoB) MBOVY «Cpenuss
obmeoOpa3zoBarenpHas mkoina Ne3 r. KpacHoapmeiicka»

YueOusiii mman MBOY «Cpennsist o0meobpazoBatenbhas 1mkoia Ne3 r. KpacHoapmerickay

®denepalibHbIN IepedyeHb yueOHMKOB, peKOMEH10BaHHbIX MuHMCTEpcTBOM 00pa3zoBanus Poccuiickoit denepanyy K UCIOJIb30BAHUIO B
o0pa3oBaTenpHOM Ipoliecce B 0011e00pa3oBaTenbHbIX yYupexaeHuax Ha 2022-23 yueOHblii ro/1.
YMK mist 7-9-Tro xnaccoB Anredpa . apropoB FO.H.Makaperues u ap. M. [Ipocsemenue, 2020r.

no

CornacHo denepanbHOMy 6a3ucHOMY y4eOHOMY IIaHy JUIsl 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit @enepanuy Ha u3ydeHune anredpsl Ha
CTYIIEHU OCHOBHOTO 00111ero o0pa3oBaHus OTBOAUTCS B 7-9 Kiacce 1o 3 1 B Hezento, Beero 102-105 v, B Tom yucire:

10 koHTpONIBHBIX paboT — 7 KI1acc

11 koHTpONBHBIX paboT — § Ki1acc

10 koHTpONBHBIX paboT — 9 KItacc

AnreOpa sBIsieTCs OJTHUM U3 OCHOBHBIX, CUCTEMOOOPa3yIOIUX TPEIMETOB IIKOJIBHOTO
obpa3oBaHus. Takoe MECTO MAaTEMATUKU CPEAM HIKOJIBHBIX IIPEIMETOB 00YCIOBINBAET U €€ 0COOYIO POJIb C TOUKH 3PEHUS BCECTOPOHHETO Pa3BUTHUS
JUYHOCTH ydamuxcs. [Ipy 5TOM KOTHUTHBHAS COCTABJISAIONIAs JAHHOTO Kypca MO3BOJIsET 00eCeunTh Kak TpeOyeMblil TOCyJapCTBEHHBIM CTaHIapTOM
HEO0OXOIMMBIN YpOBEHb MAaTEMAaTUUYECKOM MMOATOTOBKH, TaK U MOBBIIICHHBIN YPOBEHbD, SBJISIOUINIICS TOCTATOUHBIM /IS YTITyOJIEHHOTO U3yUeHUs
npeamera.

BwMmecTte ¢ TeM 0ueBUIHO, UTO MOJIOKEHUE ¢ O0yUEHHEM IpeaAMETYy «Aredpa» B OCHOBHOH ILIKOJIE TPEOYeT K cebe caMoro cepbE3HOro BHUMAHUS.

B ocHOBY HacTosIel nporpaMMbl MOJI0KEHBI EAArornyeckue U TUAaKTHYeCKUE IPUHIIMIIBI (JIMYHOCTHO OPUEHTUPOBAHHBIE; KYJIbTYPHO-
OpPHEHTUPOBAHHBIE; NEATEILHOCTH-OPUEHTUPOBAHHBIE U T.JI.)BApUATUBHOTO Pa3BUBAIOIIETO 00Pa30BaHUs, U COBPEMEHHbBIE TUaKTHKO-
MICUXOJIOTMYeCKHe TEHACHIINHY, CBS3aHHbIE C BAPMATUBHBIM Pa3BUBaIOLIUM oOpa3oBanueM u Tpedoanusimu OI'OC.

A. JIMYHOCTHO OpPUEHTUPOBAHHBIE PUHIIMIIBI :IPUHIIUI aJANTUBHOCTH; IPUHIUIT Pa3BUTHSL; IPUHIUI KOM(OPTHOCTH MpoIiecca 00ydeHHUs.



Bb. KynbTypHO OpUEHTHPOBAHHBIC TPUHIIUIIBL: TIPUHITUT IEIOCTHON KapTUHBI MUPA; TIPUHIUI IIEIOCTHOCTH COACPKAHMS 00pa30BaHUsT; TPHHIIUIL
CUCTEeMAaTUYHOCTH; IPUHIIUII CMBICIOBOT'O OTHOIICHUS K MUPY; IPUHIIUI OPUEHTUPOBOYHOMN (YHKIIMH 3HAHUI; IPUHIIUIT OMIOPBI HA KYJIBTYpPY Kak
MHUPOBO33PEHUE U KaK KYJIbTYPHBIN CTEPEOTHIL.

B. JlessTenbHOCTHO OPUEHTUPOBAHHbBIE MPUHIUIIBL: IPUHIIUIT 00Y4YEeHUS JEATEIIbHOCTH; IPUHIUI YIIPABIISEMOT0 Iepexoa OT AeSITeIbHOCTU B
y4eOHOM CUTYallUH K JIEATSIILHOCTH B )KU3HEHHOM CUTYAIlUK; IPUHIIMII IEPEX0/1a OT COBMECTHON y4eOHO-T03HABATEIHPHOM JIEATEIHHOCTH K
CaMOCTOSITENILHOM JIeATEIbHOCTH YJalerocs (3oHa Oyrkaiiiero pa3BuTrs); IPUHILHUII OTIOPHI HAMPOLIECCHI CIIOHTAHHOTO PA3BUTHS; IPUHIIHIT
(dhopMUpOBaHUS TOTPEOHOCTH B TBOPUECTBE U YMEHUN TBOPUYECTBA.

Matemaruueckoe 06pa3oBaHue SBISETCS 00513aTEIbHON U HEOThEMIIEMON YacThiO 00IIEro
o0pa3oBaHMs HA BCEX CTYMEHsX MIKOJIbI. O0yueHre MaTeMaTHKe B OCHOBHOM IITKOJIC HAIIPABIICHO HA JOCTHIKCHHE CIICIYIOIINX [IEJICH:
1) B HanpaBJIEHUU JINYHOCTHOTO PA3BUTHUS:
e DopMUpOBaHHE MTPEICTABICHUA O MATEMAaTHUKE KaK YaCTU OOIICUEIIOBEYECKON KYIbTYPHI, O 3SHAYUMOCTH MATEMATHKHU B Pa3BUTHH IUBUIIU3AIIUU U
COBPEMEHHOI0 00I11eCTBa;
e Pa3BuTHE TOrU4YEeCKOro U KPUTHUECKOTO MBIIUICHUS, KYJIbTYPhI €YU, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY:;
o DopMHUpOBaHHE UHTEIIEKTYATbHOM Y€CTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K MTPEOJI0JICHUIO MBICIIUTEILHBIX CTEPEOTHUIIOB, BHITEKAIONIUX U3
OOBIIEHHOTO OIIBITA;
e Bocnutanue kauecTB JIMYHOCTH, 0OECIECUHNBAIOIINX COUANTBHYI0 MOOMIBHOCTD, CIOCOOHOCTh MPUHUMATh CAMOCTOSTEIbHbIC PELICHUS;
o dopmMupOBaHHME KAYECTB MBIILICHUS, HEOOXOAUMBIX ISl a/IallTallid B COBPEMEHHOM MH(OPMAIMOHHOM OOIIECTBE;
e PaszBuTHe HHTEpeca K MATEMATHUYECKOMY TBOPUYECTBY U MaTEMATHUYECKUX CIIOCOOHOCTEH;
2)B MeTanpeIMeTHOM HaIIPaBJICHUU:
ePa3BuTHE NIPEICTABICHUN O MaTeMaTHKE KaK JOpMe ONTUCAHUS M METO/IC TTO3HAHUS JICHCTBUTEIIBHOCTH, CO3JJaHKE YCIIOBUH JIJISt IPUOOPETEHHUS
MEePBOHAYAILHOTO OMBITAa MATEMAaTHYECKOTO MOJICIUPOBAHUS;
eDopmHpoBaHUE OOIIUX CIOCOOOB HHTEIUIEKTYATbHON ASSITENFHOCTH, XapaKTEPHBIX JIJIsI MATEMAaTUKHU U SIBJISFOIIMXCS OCHOBOM MMO3HABATEIbHON
KYJBTYPHbI, 3HAYUMOM 7151 Pa3IUYHBIX Chep YeTOBEYECKOM JACSITEIIbHOCTH;
3)B MpeIMeTHOM HaIlPaBJICHUHU:
eOBnasicHUE MATEMATHIECKUMH 3HAHUSAMH U YMEHUSAMH, HEOOXOIUMBIMH JIJIsl TPOJIOJDKEHUSI 00pa30BaHusl, U3YUCHHUSI CMEXKHBIX JTUCIHIUINH,
MIPUMEHEHHUSI B TIOBCETHEBHOM JKU3HH;
eCo3nanue GpyHaamMeHTa i MaTeMaTHUECKOTrO Pa3BUTHS, JOPMUPOBAHUS MEXAHU3MOB MBIIIIJICHHS, XapaKTEPHBIX IS MAaTEMAaTUYECKON IS TEIbHOCTH.
B opranuzanum yueOHO—BOCIIUTATEIBHOTO MPOLECCAa BAXKHYIO POJIb UTPatoT 3a1aun. OHU SBJISIOTCS U LIEIbI0, U CPEACTBOM 00yueHus. BaxHbiM
YCIIOBUEM MPABUIHLHON OpraHU3aIMH 3TOTO MpoIiecca SABISETCS BHIOOP pallMOHAIBHON CHCTEMbI METO/IOB U MIPUEMOB O0yUYEHUS, CTIeNU(PUKH pertaeMbIX
0o0pa30BaTeNbHBIX U BOCIIUTATENbHBIX 3a/1a4.

[enpro n3yueHus Kypca anredpsl B 7-9 Kijaccax sSBISETCS pa3BUTHE BHIUMCIUTEIBHBIX YMEHUHN 10 YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO
WCIIOTh30BaTh UX TPH PEIICHUH 337]a4 MATEMAaTHUKNA U CMEKHBIX MPEIMETOB, YCBOSHHUE allliapaTa ypaBHEHH U HEPABEHCTB KaK OCHOBHOT'O CPEICTBA
MaTEeMaTHYECKOTO MOJISTHPOBAHUS 3aa4, OCYIIECTBICHHE (PYHKIIMOHAIBHOMN MOATOTOBKU MIKOTFHUKOB. Kypc XapakTepu3yercs MOBBIIICHHEM
TEOPETHYECKOTO YPOBHS 00YUEHUS, TOCTETICHHBIM YCHUIIMEM POJIH TEOPETUISCKUX 0000IIECHNI U eAYKTUBHBIX 3akitoueHuid. [IpuknagHas
HaIpaBJIEHHOCTh PACKPBIBAET BO3MOKHOCTh M3y4aTh U PellIaTh MPAKTUUYECKUE 3aJaUH.



B ocHOBe mocTpoeHus TaHHOTO Kypca JeKUT UJesl TyMaHU3aliui 00y4eHHsI, COOTBETCTBYIOIIAs
COBPEMEHHBIM IIPEJCTABICHUAM O LEJIAX IIKOJIBLHOIO 00pa30BaHus U yIelsolas 0co00e BHUMaHUE IMYHOCTH YUEHUKA, €r0 HHTepecaM U
CIIOCOOHOCTSIM.

[Tpennaraemslii Kypc mo3BoJIsIET 00ecreduTh GOPMUPOBAHNE KAK IPEIMETHBIX YMEHHM, TAK U YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM IKOJbHUKOB, a
TaKXe CocoOCTBYET NOCTHKEHHIO onpeeiEHHBIX BO @I'OC ITMYHOCTHBIX pe3yabTaToB, KOTOPBIE B NATbHEHIIIEM TO3BOJIST yYaIIUMCSI IPUMEHSTh
IIOJTyYEHHbIE 3HaHUS M YMEHUS JJIs PEIIEHUs pa3IMYHbIX KU3HEHHBIX 3a/1a4.

1. 3agaum kypca ajaredpsi 7-9 Kjiaccos.

Hacrosimas nporpaMMa 0OCHOBHOT0 0011ero 00pa3oBaHus 0 MaTeMaTHKe COCTaBJIeHA Ha OCHOBE DyHIaMEHTAIbLHOTO Apa COAEep KaHus 00ILero
obpazoBanus u TpeboBaHMii K pe3yapTaTamM 001Iero 0opa3oBaHus, MPEACTABICHHBIX B (peepabHOM IroCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
o01ero oopazoBaHusl, C y4€TOM IPEeeMCTBEHHOCTH ¢ [IpruMepHbIMH ITporpaMMaMu AJ1s HadalbHOTro o01iero oOpa3oBanusi. B Hell Takke y4uThIBalOTCSA
OCHOBHBIE UJICH U TOJI0KeHUs [IporpaMMel pa3BUTHA U GOPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX JEHCTBUH JIIsI OCHOBHOTO OOIIEro 00pa3oBaHMs.

B ocHoBe cozepkaHus 00y4eHUsI MaTeMaTHUKe JIEKUT OBJIAZICHUE YUAlIUMKCS CIEAYIOIIMMU BUAAMU KOMITETEHIIMHI:

IIpeIMETHOM, KOMMYHUKaTUBHON, OPraHU3allMOHHON U OOLIEKYJIbTYPHOI.

B cooTBeTcTBUY € STUMHU BUAAMU KOMIIETCHLIUH BBIJEJICHBI T1aBHbIE COJIEPKATEIbHO-1IEJIEBbIE HAPABICHUS PA3BUTHUS YUALIUXCS CPEICTBAMU
npeamMera «MaremaTukay.

IIpenmeTHast KOMIIETEHIHSI.

[Tox mpeaMeTHON KOMITETEeHIINEH TTOHUMAETCSI OCBEIOMIIEHHOCTD IIKOJIFHUKOB O CHCTEME OCHOBHBIX MAaTEeMAaTHYECKUX MTPEICTABICHUI U OBJIa/ICHHE
UMH HEOOXOUMBIMH IIPEIMETHBIMU YMEHUSIMH.

DopMHUPYIOTCS CIEAYIOINE 00pa3yIoIIUe 3Ty KOMIETSHIUIO PEACTABICHUS:

0 MaTeMaTHUYECKOM SI3bIKE KaK CPEJCTBE BBIPAKEHUSI MaTEMaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.JI.; O MaTeMaTHYECKOM MOJIETUPOBAHUM KaK
OJTHOM M3 BaXHBIX METOJIOB ITO3HAHUS MUPA.
dopMuUpPYIOTCS cenyrolue 00pa3yromue 3Ty KOMIETEHIUI0
YMEHUS: CO3/IaBaTh MPOCTEHIITNE MaTeMaTHIECKHE MOIEITH, pab0TaTh C HUMH U MHTEPIIPETHPOBATH TOTYIEHHBIE Pe3yNIbTaThl; TPHUOOPETaTh U
CHCTEMaTU3UPOBATh 3HAHUS O CIIOCO0AX pelIeHNs] MaTeMaTHYeCKUX 3a/1ay, a TAaKXKe MPUMEHATh 3TH 3HAHUSA U YMEHHUS 11 PELIeHUs] MHOTHX
KU3HEHHBIX 3a7a4.
KomMyHuUKaTHBHAsi KOMIIETEHIUSI.

[Tor KOMMYHHKATHBHOW KOMIIETEHIHEW TOHUMAETCs] CPOPMUPOBAHHOCTh YMEHHUS SICHO U YETKO M3JIaraTh CBOM MBICIIH, CTPOUTH
apryMEHTHPOBaHHbIE PACCYXKJIEHUS, BECTH TUAJIOT, OCIIPUHUMAs TOUKY 3peHHs cOOeCeIHUKa U B TO YK€ BpeMsl 1o/IBeprasi €€ KpUTHUECKOMY aHalIN3Yy,
OTCTamBaTh (MIPH HEOOXOAMMOCTH) CBOIO TOUKY 3PEHUs, BBICTpAUBas CHCTEMY apryMeHTauu. GopMHUpyrOTCs 00pa3yIoniue 3Ty KOMIIETSHIINIO YMEHUS,
a TaK)Ke YMEHHU U3BJIEKaTh HH(OPMAIIMIO U3 Pa3HOTO poJia HCTOUHUKOB, TPeoOpa30BbIBast €€ Mpu HEOOXOIUMOCTH B Ipyrue GopMbl (TEKCTHI, TAOIULIBI,
CXEMBI U T.1.).

OpraHu3anMoHHasi KOMIeTeHIUsl.

[Tox opranu3aiMOHHON KOMITETEHIINEH MTOHUMaeTCs ¢(hOPMUPOBAHHOCTh YMEHUSI CAMOCTOSITEIFHO HAXOIUTh W IPUCBANBATh HEOOXOAUMBIC
y4aluMcsi HOBbIE 3HAHMSL. DopMHUPYIOTCS CeNyIoIue 00pa3yoIue 3Ty KOMIETEHIIUI0 YMEHHS: CAMOCTOSATENILHO CTaBUTh YUeOHYI0 3a/1auy
(menp), pa30uBaTh €€ Ha COCTaBHBIE YACTH, HA KOTOPBIX OyJIeT OCHOBBIBATKLCS MPOIIECC €€ pelIeHus], aHAIN3UPOBATh PE3yNIbTAT JCHCTBUS, BHISBISITD



JIOTYIIIEHHBIC OMMMOKHA U HETOYHOCTH, UCIIPABIISITh UX | MPEACTABIATh MOTYYCHHBIN pe3ynbTar B (hopme, JeTKOo JOCTYITHOM NIl BOCIPUSITUS IPYTUX
JIIOJIEN.
OO0uekyJbTypHAasi KOMIIETEHIIUS.
[Tox 0OmEKyIbTYPHOH KOMITETCHIIUEH TOHUMAETCS OCBEIOMIICHHOCTh IIKOJIBHIUKOB O MAaTEMaTHKE KaK AJIEMEHTE 00IIeYeI0BEYECKON KYIbTYPHI, e€
MECTE B CHCTEME JIPYTUX HAYK, a TAK)Ke €€ pOJIM B PA3BUTHU TMPEICTABICHUH YE€JIOBEUECTBA O I[EJIOCTHOW KapTHHE MUPA.

@®opMUPYIOTCS CICIYIOIINE 00pa3yIOIIUE 3Ty KOMIICTCHIIHIO IPEICTABICHUS: 00 YPOBHE Pa3BUTHS MATEMaTHKU Ha Pa3HbIX HCTOPHUYECKHUX ITAIax; O
BBICOKOW MPAKTHUYECKON 3HAYMMOCTH MAaTEeMaTHUKH C TOYKU 3PEHUS CO3/IaHUS U PA3BUTHSI MaTEPHATLHOUW KYIbTYPHI 4YEJIOBEUECTBA, a TAKIKE O BAKHOU
POJIM MAaTEMAaTUKHU C TOYKU 3pCHUsT (POPMHUPOBAHUN TAKHX BAXKHEHIINX YEPT JTMYHOCTH, KAK HE3aBUCUMOCTh U KPUTUYHOCTh MBIIIUICHUS, BOJIS U
HACTOWYUBOCTH B JOCTHKCHHUH LIETH H JIP.

2. DJIeMEeHTbI aJjanranuu nporpaMmmasl AJist O)IapéHHLIX U OTCTAKOIIHUX YYCHUKOB.

HpI/IHHHHI)I neaaroru4ecKoi aesaTeJbHOCTH B paﬁoTe C OJapCHHBIMHA YYCHUKAMMU:

e IPUHIUI CO3/IaHUS YCIOBHM ISl CAMOIIO3HAHMSI U caMOpealIn3allii KaKJJ0W 01apeHHON JTMYHOCTH;

e TMPUHIUI MAaKCUMAJILHOTO pa3HO00pa3us MPe0CTaBIEHHBIX BO3MOKHOCTEN /I Pa3BUTHUS JIMYHOCTH;

e IPUHIMI BO3PACTAaHUS POJIM BHEYPOUHOH AEATEIbHOCTH;

e MPUHIUN UHIWBUIYyaTU3aluu U nuddepenumaiyu ooydeHus;

e IPUHIUI BapUAaTUBHOCTU pealM3alluU COJIepKaHus, GOpM U METOJO0B yUeOHO-BOCIIUTATENLHOTO MPOLIECCa;

e TMPUHIUN CO3/IaHUS YCIOBHM ISl COBMECTHOU pabOThI yYaluXcsi IPU MUHUMAIIBHOM YYaCTUU YUUTES,

e MPUHIMUI CBOOOJBI BBIOOpA yUallUMCS AOMOJHUTEIbHBIX 00pa30BaTENbHbBIX YCIYT, TOMOIIH, HACTABHUYECTBA.

(I)OpMI)I pa60T1)1 C OJAPCHHBIMHA YYAIIIUMHUCSH

e  UHAMBHUIYAJIbHBIM MOJIXOA HA YPOKAX, UCIOIb30BAHUE B MPAKTHUKE HIEMEHTOB U (HEepeHIUPOBAHHOTO 00yUEHUSs, TPOBEACHNE HECTAHIapPTHBIX
¢dbopM ypoka TBOPUECKHE MAaCTEPCKHUE;

e TpYMNIOBBIE 3aHATHS MO MAPAIIIENISM KIACCOB C CHIIBHBIMU YYALTUMUCS;

e (axkynbTaTUBHI,

e KPYXXKHU IO HHTEpEcaMm;

e JIOTIOJTHUTEIHHBIE 3aHATHS C OJIAPCHHBIMU yYAITUMHUCS, TIOJrOTOBKA K OJIUMITHAIAM, HHTEJUIEKTyaTbHBIM HTPaM, KOHKypcaMm;

e 3aHATHUS MCCIEI0BATENBCKON U MPOEKTHOU JAEATENbHOCTHIO;

e KOHKYPCHI;

e  HHTEJUIEKTyaJlbHBIH MapadoH;

e HAy4YHO-TIpaKTHYECKHE KOH(]epeHIInH;

e yyacTHe B OJHMMIINAAAX, KOHKYpCax pa3IM4HOrO YPOBHS;



° pa60Ta MO0 UHANBUAYAJIbHBIM IJIaHAM,
e wucnosb3oBanue coBpemeHHbIX UKT (MHTEpHET, MeanaTeKa, KOMITBIOTEPHBIC UTPHI, JIEKTPOHHAS SHIIUKIIOIC NS );

2. DJieMeHThI aIaNTAIUN MPOTrPAMMBI JIJIsl 0JAPEHHBIX M OTCTAIOIIUX YYEHUKOB.
Ilenaroruveckasi 1esiTeJIbHOCTh B padoTe ¢ OTCTAIOIIMMHE YYeHUKAMH

[TpuumHkl, JeKaIIME B OCHOBE HEYCIIEBAEMOCTH, MOYKHO OOBEAMHUTH B JIBE TPYIIIbI, K IEPBOM M3 KOTOPBIX OTHECTU HEOOCHAmKU
NO3HABAMENLHOU 0esIMeNbHOCMU B IIUPOKOM CMbICIIE CIIOBA, @ KO BTOPOM — HETOCTATKU B PA3BUTUN MOMUBAYUOHHOU Chepbl NETEH.
Cpeu npuyrH MEPBOU TPYIIIBI BBIACISIOT CICAYIONINE TPU (haKTopa:
— HechOPMUPOBAHHOCTH PUEMOB YUEOHOM JAEATSILHOCTH;
— HEJIOCTATKH Pa3BUTHSI ICUXUYCCKUX MPOIECCOB, IITABHBIM 00pPa30M MBICIIUTEIIbHOM chepbl peOeHKA;

— HeaJIeKBaTHOE UCIOJb30BaHUE PEOEHKOM CBOMX MHIUBHIYaIbHO-THIIOJOIHYECKUX OCOOCHHOCTEH, POSIBISIEMBIX B TO3HABATEIbHOW JEATEIBHOCTH.
Ecnu criernanbHO HE 00paTUTh BHUMAHUS HAa HENPABUIIbHBIC HABBIKK U TIPUEMbI Y4eOHON paOOThl, OHU MOTYT 3aKPEIHUTHCS U MPHUBECTH K
CTOHKOMY OTCTaBaHUIO IKOJIbHUKA B ydeOe. CaMOCTOSTEIbHO OOHAPYKUTh OIIMOOYHOCTh CBOHMX CITIOCOOOB Y4eOHOW pabOThI U MPOU3BECTH MX 3aMEHY

Ha Oosiee 2 (heKTHBHBIC IMKOJLHUK HE MOXKET.

TosbKO B MHIAUBUIYATbHOU paboTe C yyanumes, 6eceays O TOM, KaK OH BBIMOJIHACT TO WM HHOE yueOHOe 3a1aHKie, MOKHO OOHAPYKUTh OITHOKH
Y TIPOMaxH yueHHKa, 00paTUTh Ha HUX BHUMAHUE U BHUMAHKUE €T0 POIUTEIICH.

Henb3s He y4uTBIBaTh, 4TO TPYAHOCTH B yu€Oe OUYEHb Y4acTo MaryoHO OTPaKAIOTCS Ha €ro JHYHOCTH. MICIIBITIBAS 3TH TPYJHOCTH M HE OCO3HABAst UX
MPUYHH, TIpUIaras MaKCHMYM YCHIYUBOCTH M CTapaHUs, OH, TEM HE MEHee, He TOOMBaeTCs HY)KHOTO 3 eKTa U MOoIyvaeT OnbIT OecrioMonHocTH. Bepa
B CBOM CHJIBI IIOCTENIEHHO yracaeT. Eciiu TakoMy y4eHHKY CBOEBPEMEHHO HE OKa3aTh MOMOIIM B MPEOIOJICHUN TPYAHOCTEH U B BOCIIOJIHEHUH
HUMEIOIINXCS TPOOEIOB B 3HAHKSIX, TO Y HETO MOXET BO3HUKHYTh HEYBEPEHHOCTh B ce0e, KOTOpas MOXET CTaTh YCTOWYMBON XapaKTEPUCTUKOM €ro
nnuHocty. [Tox BiIMsSIHUEM HeyclieXa B PEelICHUH OJJHOM Y4eOHOMW 3aa4l OH MOXKET M OCTaIbHbBIC BOCIIPUHUMATh KaK HETIOCHIIbHBIE JIIS CeOsl.

MortuBaronHast cepa yueHusl, T.e. TO, YTO ONpPeIeIIsIeT, MOOYKaaeT yueOHYI0 aKTUBHOCTD, MMEET CJI0XKHOE CTPOCHHE U M3MEHSIETCS B XO/1€
WH/IUBUIyAIbHOTO U BO3PACTHOTO Pa3BUTHS IIKOJILHUKOB.

Bricokast caMoolieHKa HeYCIIeBAIOIIMMH yJAIIUMHUCS OT/ICTbHBIX CBOUX KAYECTB U CIIOCOOHOCTEH, OTCYTCTBHE Y HUX KOMILIEKCA
HETIOJTHOIICHHOCTH ¥ HEYBEPEHHOCTH B ce0e UTPAIOT MOJOKHUTEIBHYIO POJIb, [IOMOTas TAKUM ITKOJIbHUKAM YTBEPAUTHCS B MOCHIBHBIX JUISI HUX BHJIAX
JeSITeIbHOCTH, SIBJISIOTCS 0a308 JIUIsl pa3BUTHs y4eOHON MOTHBAIIMU M OCYIIECTBICHUS HEOOXOMMBIX TIeIarOTMYCCKUX BO3ICHCTBHIA.

HopmainesHoMy, 310poBOMY peOEHKY BCeria MOXKHO IIOMOYb, €0 MOYKHO M HY)KHO HAYYHUTh YIUTHCS.

3. Copep:kaHue MaTeMATH4YeCKOro 00pa3oBaHus /-9 Kj1accoB.

CopneprkaHre MaTeMaTHIECKOr0 00pa30BaHMsI B OCHOBHOH IIKOJIe (hopMHUpyeTcss Ha OCHOBE (PyHIaMEHTAIBHOTO SIpa MIKOJILHOTO MaTEMaTHIEeCKOTO
oOpa3oBaHus. B mporpaMMe oHO MpPECTaBICHO B BHJIE COBOKYITHOCTH CO/IEPIKATENBbHBIX pa3/iesioB, KOHKPETU3UPYIOIUX COOTBETCTBYIOIINE OJIOKH
(byHIaMEHTAILHOTO s7pa TPUMEHHUTEFHO K OCHOBHOH IIKoute. [IporpaMma periaMeHTHpyeT 00beM MaTepualia, 00s3aTeIbHOTO IS H3Y4YEeHUS B
OCHOBHOM IIIKOJIE, a TAK)KEe JAET €ro paclpeesieHue Mex1y (—9 Kiaccami.



Coneprxanue paszziena «Anaredpay» HampaBiIeHO Ha (OPMHUPOBAHKE Y yUAIIUXCA MATEMAaTHUECKOTO arapara Ui peieH s 3a1a4 U3 Pa3HbIX
pas3zenoB MaTeMaTHKHU, CMEXHBIX IPEAMETOB, OKPYKaloIlel pealbHOCTHU. SI3bIK anreOphl MOIUEpKUBAECT 3HAUEHUE MAaTEMaTHKH Kak sI3bIKa JJIs
IIOCTPOECHUSI MaTEMaTHUECKUX MOJIENIEN ITPOLIECCOB U SBJIEHUH peaabHOro Mupa. B 3anaun usyuenus anreOpbl BXOAAT TaKKe pa3BUTHE
AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJMMOI'0, B YaCTHOCTH, /Ul YCBOCHUS Kypca MH()OPMATHKH, OBJIAZICHNS HAaBbIKAMU JIEAYKTUBHBIX PacCyKICHUH.
[TpeoOpa3oBanue CUMBOJIBHBIX (POPM BHOCUT CTIENU(UUECKUAN BKIIAl B pa3BUTHE BOOOPAKEHUS YUAIIUXCSI, UX CIIOCOOHOCTEH K MAaTEMaTHYECKOMY
TBOPUYECTBY. B OCHOBHON IIKOJIE MaTepuall IPyIIUPYETCS BOKPYT PALIMOHAIBHBIX BBIPAKEHUH, a BOIPOCHI, CBSI3aHHBIE C UPPALMOHAILHBIMU
BBIPQKEHUSIMH, C TPUTOHOMETPHUECKUMH (PYHKIIMSAMH U TIPeoOpa30BaHUSMH, BXOJST B COJEPKAHNE Kypca MaTeMaTUKY Ha CTapIIel CTYNeHn 00y4eHHs
B LIKOJIE.

Conepxxanue paznena «DyHKIMW» HAIEJICHO Ha MOJIyYeHHE MIKOJIbHUKAMU KOHKPETHBIX 3HaHUH 0 (DYHKIIMM KaK BayKHEHIIeH MaTeMaTHYeCKOn
MOJIEJIN JAJIs1 OUCAHUS U UCCIIEIOBAaHUS pa3HO 0OOpa3HbIX npoueccos. M3yuenue 3Toro marepuana cnocoOCTBYET pa3BUTHUIO Y YUAIIUXCs YMEHUS
MCIOJIb30BATh PA3INYHBIC S3bIKM MAaTEMATUKHU (CIIOBECHBIN, CHMBOJIMYECKUM, TpaduuecKkuii), BHOCUT BKJIaJ B ((OPMUPOBAHHE MPEACTABICHUIN O POJIU
MaTEMaTHKU B Pa3BUTHM LUBUIIU3ALUU U KYJIbTYpPHI.

Paznen «BeposITHOCTB M CTaTUCTHKa»—O0053aTeIbHbI KOMIIOHEHT IIKOJBHOTO 00pa30BaHusl, YCHUJIMBAIOIIMM €ro MPUKIAIHOE U IPAKTHUIECKOE
3Ha4YeHue. DTOT MaTepuall HE0OXO0IUM MPEX/e BCEro s GOpMUPOBAHUS Yy yHaLIUXCs (YHKIMOHAIBHON rPaMOTHOCTU—YMEHUH BOCIPUHUMATD U
KPUTHYECKH aHAIM3UPOBATh HH(OPMAIHIO, TPEICTABICHHYIO B Pa3IMYHBIX (hOpMax, TOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PealbHBIX
3aBUCUMOCTEH, IPOBOIUTDH MIPOCTEHIIINE BEPOSTHOCTHBIE pacyeThl. Mi3yueHne 0CHOB KOMOMHATOPUKH MO3BOJIMUT yUalIMMCs pacCMaTpUBATh Clly4yaw,
OCYILIECTBIIATH NEpedOp U MOJACUET YKCiIa BAPUAHTOB, B TOM YHMCIIE B IPOCTEHIINX MPUKIIAAHBIX 3a/1adax.

IIpyn u3y4eHUH CTaTUCTUKU U BEPOSITHOCTH PACIIHUPSIOTCS IPEICTABICHHS O COBPEMEHHOU
KapTUHE MHpa U METO/AX €ro UCCIe0BaHus, POPMUPYETCSI IOHUMAHUE POJIM CTATUCTUKU KaK MCTOYHUKA COLIMAIbHO 3HAYUMOW HH(pOpMaLuu U
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSATHOCTHOI'O MBIILIJICHMS.

OcoOeHHOCTHIO pa3fena «JIloruka u MHOKECTBay» SBIISETCS TO, YTO IIPEICTABICHHBII B HEM MaTepual MPEeUMYIIECTBEHHO U3ydaeTcs U
UCIOJIb3YETCS pacCIpeIeIeCHHO—B X0JI€ PACCMOTPEHUS Pa3JINYHBIX BOIIPOCOB Kypca. COOTBETCTBYIOIINN MaTEpHal HAllEJIEH Ha MaTEMaTHUECKOE
pa3BUTHE y4yaluxcs, GOPMUPOBAHNE Y HUX YMEHHS TOYHO, CKATO U SICHO U3JIaraTh MBICJIYA B YCTHON M MMCbMEHHOMN pedH.

Paznen «MaTteMaTika B MICTOPUUECKOM Pa3BUTHM» MpeHa3HaueH JUIsl JOPMUPOBAHUS MPEICTABIECHUI 0 MaTeMaTHKe KaK YacTH YeI0BEYeCKOil
KYJIbTYpBbI, 1151 OOIIEro pa3BUTHS IIKOJbHUKOB, JJISl CO3/1aHUs KYJIbTYPHO-UCTOPUYECKON Cpeibl 00yUEHNS.

Ha Hero He BbIIENAETCSA ClIEUATIbHBIX YPOKOB, YCBOCHUE €70 HE KOHTPOIUPYETCA, HO COJAEPKAaHUE 3TOr0 pa3ielia OpraHuYHO IPUCYTCTBYET B
y4eOHOM Ipoliecce Kak CBOEro poja ryMaHUTapHbIN (OH MPH paCCMOTPEHUH NMPOOIEMATUKH OCHOBHOI'O COJIEpKaHuUs
MaTeMaTHYeCKOro 00pa3oBaHusl.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe
VYueOHblil Ipeamer «AsreOpa» M3ydaeTcss Ha YpOBHE OCHOBHOrO o0iero obpasoBanusi B 7-9 kmaccax B oobeme 102-105 yacoB B rox (u3
pacuera 3 yaca B Hezento). O6uwmii 00beM ydeOHOro BpeMeHH Ha u3ydeHue npeamera «Anredpa» — 306-309 yacoB Ha ypoBEeHb OCHOBHOI'O OOIIETO
o0Opa3oBaHHUsl.



4 NNAHUPYEMBbIE PE3Y/IbTATbl U3YYEHUA KYPCA ANTEBPbI(7-9knacc)
[Iporpamma obGecrieunBaeT JOCTHXKEHHE CIEAYIONINX PE3YIbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs:

JIMYHOCTHBIE:

1) chopMUpPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS K CAMOPAa3BUTHIO M CAMOOOPAa30BaHHIO HA
OCHOBE MOTHBAIlMU K 00YyUEHHUIO U MMO3HAHUIO, BHIOOPY JNajbHeiero oopa3oBanus Ha 0a3e OPUEHTUPOBKU B MUpPE Mpodeccuil U npodeccuoHaNbHbIX
MPEANOYTEeHUI, 0CO3HAHHOMY IOCTPOCHHIO WHANBUYAIbHON 00pa30BaTebHON TPAEKTOPUH C YUYETOM YCTOHUMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) chOopMHUPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTUKU;

3) cdhopMHpPOBAHHOCTh KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHM M COTPYJHHYECTBE CO CBEPCTHUKAMH, CTapUIMMH W MIIAIIIUMH, B
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIe10BaTeNIbCKON, TBOPUECKON U IPYTUX BHUIAX JIE€ATEIbHOCTH;

4) yMeHHEe SCHO, TOYHO, IPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M NHUCbMEHHOM pe4M, NOHHMMATh CMBICI IIOCTaBJIEHHOM 3aJauyu, BBICTPAUBATH
apryMeHTaluI0, IPUBOJUTE IPUMEPHI U KOHTPIIPUMEPHI;

5) mpeacTaBIeHHE O MATEeMAaTUYCCKOW HAayKe Kak cdepe YeIOBEYSCKOW AeATeIbHOCTH, 00 Jramax e€ pa3BUTHS, O €€ 3HAYMMOCTH IS Pa3BHTHUS
LUMBWINA3AUY;

6) KPUTUYIHOCTD MBIIIICHHS, yMEHHE PACIIO3HABATD JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS, OTJINYATH TUIIOTE3Y OT (paKTa;

7) KpeaTUBHOCTH MBILIUICHUS, UHUIIMATUBA, HAXOAUYNBOCTh, AKTUBHOCTh IIPU PELICHUU alreOpandeckux 3aaay;

8) yMeHHEe KOHTPOJIUPOBATH MPOIECC M Pe3yibTaT Yy4EOHOM MaTeMaTHUYeCKOM NeATEeIbHOCTH; 9) CIOCOOHOCTh K AMOIMOHAILHOMY BOCIPHUSTHIO
MaTEeMaTHYeCKUX OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKIACHHIA.

MeTanpeaAMeTHbIe:

1) yMeHue caMOCTOSITETIbHO IUIAHUPOBATH ATbTEPHATUBHBIC IYTH JIOCTHKEHHUs IeNiel, OCO3HAaHHO BbIOMpaTh Hamboiee 3(P(EeKTUBHBIC CIOCOOBI
peleHus yueOHbIX U M03HaBaTEIbHbBIX 33/]a4;

2) yMeHHE OCYLIECTBJISITH KOHTPOJb MO Pe3ylbTaTy U MO crnocoOy AeWCTBHUS Ha ypOBHE MPOM3BOJIBHOIO BHHMAaHUS U BHOCHUTH HEOOXOJMMBIE
KOPPEKTHBBI;

3) ymMeHHe a/JieKBaTHO OLEHUBATh MPABWJIBHOCTh WM OMIMOOYHOCTH BBINOJHEHUS Y4eOHOH 3aqaud, €€ OObEKTHBHYIO TPYIHOCTb M COOCTBEHHBIE
BO3MOKHOCTH €€ pEeLLIEHNUs,

4) oco3HaHHOE BJAJICHHE JIOTMUECKHUMHU JCUCTBUSMU OMNpPEACNICHUS TMOHATUN, O00O0OIICHMS, YCTAaHOBJICHHUS aHAJIOTUHM, KilacCHU(UKAIMd Ha OCHOBE
CaMOCTOSITENILHOT'O BEIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBIIEHUS POJI0-BUJIOBBIX CBS3EH;

5) yMeHHEe YCTaHaBJIMBATh NMPUYUHHO-CIIEACTBEHHbIE CBSI3U; CTPOUTDH JIOTUYECKOE PAcCYXkIECHUE, YMO3aKIIIOUeHUe (MHIYKTUBHOE, NE€AYKTUBHOE U IO
aHAJIOTUH) U BBIBOIBL;

6) yMeHue co37aBaTh, IPUMEHATH U MPE0oOPa30BbIBATH 3HAKOBOCUMBOJIMYECKHE CPEJICTBA, MOJEIIN U CXEMBI JIJISl PeIIeHUs] y4eOHbIX U O3HABAT €JIbHBIX
3ajady;

7) yMeHHe OpraHU30BbIBaTh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO ACSITENBHOCTh C YUYUTENIEM M CBEPCTHUKAMMU: ONPEAETATh LEIH, pacipeesieHrne
GbyHKUIMN U posiell yJ4aCTHUKOB, B3aUMOAEHUCTBUE M 0OIIHME CIIOcOObI paboOThl; yMEHUE paboTaTh B IpyIIe: HaXOAUTh OOllee pelieHne U pa3peraTh
KOH(JIMKTHl Ha OCHOBE COTJIACOBAHMS MO3MLIMHA M y4€Ta MHTEPECOB; CIyIIaTh HapTHEPA; (GOpMYyIUPOBATH, ApPryMEHTHPOBATh U OTCTaMBaTh CBOE
MHEHHUE;



8) chopMuUpOBaHHOCTh Y4eOHOH M OOIIECTONH30BATEIHLCKONH KOMIETEHTHOCTH B O0JACTH HCIIOJNIB30BaHHS HH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX
texnosoruit (MKT-koMIeTeHTHOCTH);

9) nepBoHaYaNBHBIE TPECTABICHUS 00 UACIX U O METOaX MaTEMAaTHKH KaK 00 YHUBEPCAIBHOM SI3bIKE HayKH U TEXHUKH, O CPEJCTBE MOJIEIH POBAHUS
SIBJICHUH U IIPOLIECCOB;

10) ymeHune BUIETh MaTEMAaTUYECKYIO 3a71a4y B KOHTEKCTE MPOOIEMHOIN CUTYaIlK B JPYTUX JUCHUIUIMHAX, B OKPYXKAIOIIEH JKU3HU;

11) ymeHue HaXxOAWTh B Pa3IMYHBIX MCTOYHHMKAX HMHGOpPMALHIO, HEOOXOAUMYIO JUIsl PEIIeHUs MaTeMaTHYeCKUX MpoOieM, U NpPeACTaBisATh €€ B
MOHATHOW (hOpMe; MPUHUMATH PEIICHHE B YCIOBUAX HEMOIHON U M30BITOYHON, TOUHOW U BEPOSITHOCTHON MH(pOpMAIINN;

12) ymeHue NOHMMAaTh M HCIOJb30BATH MAaTEMAaTUYECKHE CpPEACTBA HAIJISIAHOCTU (PUCYHKH, YEpTEKH, CXEMbl W Jp.) AJS WIUIIOCTPALUH,
UHTEpIIpETAlMM, apTyMEHTALIUN;

13) yMeHue BbIABUraTh FMIIOTE3bI IPU PELICHNH YyUYe€OHbIX 33Ja4 ¥ IOHUMAaTh HEOOXOJMMOCTh UX IPOBEPKHU;

14) ymeHne NpUMEHATh UHIYKTHBHBIEC U JI€YKTUBHBIE CIIOCOOBI PACCYKACHUHN, BUJCTh Pa3InYHbIC CTPATETUH PEIICHUs 3a/1a4;

15) moHMMaHue CyLITHOCTH aIrOPUTMUUYECKUX IPEANUCAHUNA U YMEHHE AeHCTBOBATh B COOTBETCTBHUHU C MPEAJIOKEHHBIM aJIrOPUTMOM;

16) ymeHHe caMOCTOSITEILHO CTABUTH II€ITH, BEIOMPATH M CO3AaBATh AJITOPUTMBI JJISl PEIICHUS] YIeOHBIX MaTEMATHIECKUX MTPOOIIEM;

17) ymeHue miIaHupoBaTh U OCYIIECTBIIATh AESATEIbHOCTb, HAIPABJIEHHYIO Ha pEIlIeHHUEe 3a/1a4 UCCIIeI0BATEIbCKOTO XapaKTepa.

npeaMeTHbIe:

1) ymenue paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (CTPYKTYpUPOBAaHUE, U3BJICUeHHE HEOOX0AUMON MH(OpMaIUK), TOUHO ¥ I'PaMOTHO BBIpaXKaTh CBOU
MBICIIM B YCTHOM M NMUCBbMEHHOW peuu, MPUMEHSs MaTEeMaTHYeCKyK) TEPMUHOJIOTHIO U CUMBOJIMKY, MCIOJIb30BaTh PA3IMYHbIE SI3bIKM MATEMATHUKU
(coBecHBIN, CHMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATH CYXAECHUS, IPOBOAUTH KIACCUPHUKAIMIO, JOKA3bIBATh MATEMATHYECKHUE YTBEPKACHUS;
2) BiajeHue 0a30BbIM MOHATUIHBIM aIapaToM: UMETh MPEACTABICHUE O YMCIE, BJIaJICHUE CUMBOJIBHBIM S3BIKOM alIreOpbl, 3HAHHWE 3JIEMEHTAPHBIX
(GYHKIMOHAJIBHBIX 3aBUCUMOCTEH, (POPMHUPOBAHUE MPEJICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUpPE U O pa3IMUYHbIX criocolax
UX U3y4eHHsI, 00 0COOEHHOCTSX BBIBOJIOB U IIPOrHO30B, HOCAIIMX BEPOSITHOCTHBIN XapakTep;

3) yMeH#Me BBINONHATE ajredpandyeckre NpeoOpa3oBaHus pallMOHAIBHBIX BBIPAXEHUN, IPUMEHATh UX JUIS PEeLIeHNUs yuYeOHbIX MaTeMaTHYeCKUX 3ajay 1
3aJ1a4, BOZHUKAIOIIUX B CMEKHBIX YUEOHBIX NPEAMETAX;

4) ymeHHe MOJIb30BaThCsl MaTeMaTHUYECKUMH (HOpMyJIaMHU M CAMOCTOSITENIBHO COCTABIATH (POPMYJIbl 3aBUCHUMOCTEH MEX]y BEMYMHAMH Ha OCHOBE
00001IEHNS YaCTHBIX CITy4yaeB U IKCIEPUMEHTA;

5) yMeHue pemiath JMHEHHbIE U KBaJpaTHbIC YPAaBHEHUS U HEPABEHCTBA, & TAKXKe MPUBOJUMbIE K HUM YPaBHEHUS, HEPAaBEHCTBA, CUCTEMbI; TP MEHSTh
rpaduyeckue npeAcTaBIeHUs s PElIeHNs U UCCIIeI0BaHUS YpaBHEHUM, HEPaBEHCTB, CUCTEM; IPUMEHATh NOJyYEHHbIE YMEHUS JUIsl pellieHus 3a1a4
U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTUKU;
6) oBnajieHUEe CUCTEMON (PYHKIIMOHAJIBHBIX MOHATUH, (PYHKIMOHAIBHBIM S3bIKOM U CUMBOJIMKON, YMEHHE CTPOUTh rpadpuku (pyHKUIMN, OMUCHIBATH UX
CBOWCTBA, UCTOJIb30BATh (PYHKIMOHATIBHO-TpapuuecKre MpeCTaBICHHs Ul OIMCAHMS U aHAJIM3a MaTEeMAaTUYECKUX 33/1a4 U PealbHbIX 3aBUCUMOCTEIH;
7) oBIaJileHME OCHOBHBIMU CIIOCOOAMH MPECTABICHUS U aHalIM3a CTATUCTUYECKUX JAHHBIX; YMEHHE pelllaTh 3aJlayd Ha HaxOXKJIEHHE YacTOThl U
BEPOSITHOCTH CITy4alfHBIX COOBITHIA;

8) yMeHue NMpuUMEHSTh MU3y4eHHbIE MOHSITHS, Pe3yJabTaThl U METOAbI MPU PELIEHUH 33/a4 U3 Pa3IMYHBIX pa3JesioB Kypca, B TOM UHWCIe 3a/ay, He
CBOJAILIUXCS K HEITOCPEACTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.



BorinyckHuk Hayuutcs B 7-9 Kiaaccax (i MCNOJIb30BAHHUS B MOBCEHEBHOM KU3HM U 00ecredeHns] BO3MOKHOCTH YCHEIIHOT0 MPOX0JIKEHU s
o0pa3oBaHusl Ha 0a30BOM YPOBHE)

DJieMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

. OHepI/IpOBaTL Ha 6a3OBOM ypOBH€6 IIOHATHUAMU: MHOXKCECTBO, 3JICMCHT MHOKCCTBA, IOAMHOXKECTBO, HpI/IHaI[.He)KHOCTB;

* 3371aBaTh MHOXECTBA MIEPEUUCICHUEM UX IJICMEHTOB;

* HAXOJUTH MepeceueHne, 00beIMHEHNE, TOJAMHOXKECTBO B IPOCTEUIIIUX CUTYAIIUSX;

* OIepUpPOBaTh Ha 0A30BOM YPOBHE IMOHATHIMU: ONPECICHUE, aKCHOMa, TEOPEMa, JI0Ka3aTeIbCTBO;

* IPUBOJUTH IIPUMEPBI U KOHTP IPUMEPHI IS TIOATBEPKACHUS CBOUX BBICKAa3bIBAaHUM.

B noBceHeBHOI JKU3HU U IPH U3YyYeHUH APYTUX NPeIMeTOB:

* WCIOJB30BaTh IpadUuecKoe MPECTaBICHHE MHOXECTB Ui ONMCAHHs PEAbHBIX MPOLECCOB W SBJICHUH, NMPH PEIICHUH 3a1ad APYTrUX y4eOHBIX
MPEAMETOB.

Yucaa

* OnepupoBarh Ha 0a30BOM ypOBHE MOHATHSIMU: HATYPAIbHOE YMCIIO, I[EJI0€ YHCIIO, OOBIKHOBEHHAs! JIpoOb, NeCATHYHAS APOOb, CMEIIaHHas JpoOb,
paloHaIbHOE YHCIIO0, apU(PMETHUECKUN KBaIPATHBIN KOPEHb;

* MCIIOJIb30BaTh CBOMCTBA YHACEI ¥ IIPABUJIA IEHCTBUM IPU BBIITOJIHEHUM BBIYHCIICHUN;

3n1ech U Janee — paclo3HaBaTh KOHKPETHbIE MPUMEPhI OOIIMX MOHSATHI MO XapaKTEepPHBIM IMPU3HAKAM, BBIMOJHATH JCWCTBUA B COOTBETCTBUU C
OIIpEeIEICHUEM U MTPOCTEHIIIMMH CBOMCTBAMU MOHATUH, KOHKPETU3UPOBATh IPUMEPAMU O0LIUE TOHATHUSL.

* HCMOJb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3,9, 10 npu BbINOIHEHUHN BBIYMCICHUNM U PEIIEHUU HECIIOKHBIX 3a/1ay,;

* BBINIOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX YHCEN B COOTBETCTBUU C MPaBUIIAMU;

* OLICHMBATh 3HAYE€HUE KBAPATHOTO KOPHS U3 MOJIO)KUTEIBHOTO LIEJIOT0 YUCIIA;

* pacro3HaBaTh palMOHaJIbHbIE U UPPAIMOHAIbHBIE YUCIIA;

* CpaBHMBATh YHCIIA.

B noBceaHeBHO KU3HM M IPM U3Y4YEHHH APYTUX NPeAMETOB:

* OLICHUBATh PE3YJIbTAThl BHIYMCIECHUN NPU PEIIEHUH IPAKTUYECKUX 33]1a4;

* BBINIOJIHATH CPABHEHUE YHUCET B PEAIbHBIX CUTYALIMSIX;

* COCTaBJIATh YHCJIOBbIE BEIPAKEHUS MPU PEIICHUH MTPAKTUUYECKUX 33134 U 33]a4 U3 APYruX y4eOHBIX MPEeIMETOB.

ToxnecrBeHHbIE IPeoOpa3oBaHuA

* BEIMOTHATE HECHOKHEIE npeo6pa3013aHHs{ JUIA BBIYUCICHUS 3HAYECHHUI YHCIIOBBIX BI)Ipa)KeHI/II\/’I, COZCpKAIMX CTCIICHU C HATypaJIbHBIM IIOKA3aTCJICM,
CTETEHH C LEJIBIM OTPHULIATEIbHBIM IIOKA3aTENEM;

* BBINIOJIHATH HECJIOXKHBIE MMPe00pa30BaHUsl LIETbIX BhIPAXKEHUN: paCKPbIBaTh CKOOKH, IPUBOAUTH MOJI0OHBIE ClIaraeMble;

* HCIIOJIb30BaTh (POPMYIIbI COKPAIIEHHOIO YMHOXXEHHUS (KBaJpaT CyMMBI, KBaJpaT Pa3sHOCTH, Pa3HOCTh KBAJAPaTOB) Ul YHPOLICHHS BBIYMCICHUN
3HAa4YCHNU



BBIPAKCHU;

* BBINOJIHATH HECTIOXKHbIE TPE0Opa3oBaHus APOOHO-TMHENHHBIX BBIPAXKEHUHN U BBIPAXKEHUHN C KBaJIPATHBIMU KOPHSAMH.
B noBceqHeBHOM KU3HU U NIPH U3YyYEHHUH APYIUX NPeIMETOB:

* [IOHUMATh CMBICJI 3aIIUCU YHCIIa B CTAHJAPTHOM BUJE;

* OTIepUPOBaTh HAa 0A30BOM YPOBHE MOHATHEM «CTaHIAPTHAS 3aKCh YHCIIaY.

YpaBHeHusi 1 HepaBeHCTBA

* OnepupoBarh Ha 6a30BOM YPOBHE IMOHATHAMM: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPABHEHUE, KOPEHb YPAaBHEHUs, PEIICHUE YPaBHEHUS, YHUCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA;

* [IPOBEPATH CIPABEAIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaTh JIMHEWHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOASAIIUECS K IMHEUHBIM;

* pelaTh CUCTEMbl HECIIOKHBIX JIMHEWHBIX YpaBHEHU, HEPAaBEHCTB;

* IPOBEPSATH, SABJSETCS JIU TaHHOE YUCIIO PELICHUEM YpaBHEHUs (HEPABEHCTBA);

* pelaTh KBaJipaTHble ypaBHEHUs 10 (GopMysie KOpHEH KBaJApaTHOTO YPaBHEHUS;

* 1300pakaTh pEIICHUS] HEPABEHCTB M UX CUCTEM Ha YUCIOBOW MPSMOH.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPEAMETOB:

* COCTaBJIATh U PELIATh JIMHEHHbIC YPaBHEHUS IIPU PELLICHUU 3a/a4, BO3HUKAIOIIUX B IPYIUX y4EOHBIX PEAMETaX.

DOyHKIUH

* HaxonuTh 3HaueHne (pyHKUIUU 10 33JaHHOMY 3HAUEHUIO apryMEHTa;

* HAXOJUTh 3HAUEHHUE apryMeHTa 110 3aJaHHOMY 3HAYEeHUIO (DYHKIIUU B HECIOKHBIX CUTYAIUX;

* OIPEJENSTh MOJI0KEHUE TOUKHU 10 €€ KOOpJMHATaM, KOOPAMHATHI TOYKH IO €€ TOJ0KEHUI0 HAa KOOPIUHATHOM IJI0CKOCTH;

* 110 rpaduKy HaXOIUTh 00JIACTh ONpPEeNICHHs], MHOXKECTBO 3HAYCHUH, HYJIN (DYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHUS U
yObIBaHUs1, HaOOJIbIlIeE U HAUMEHbBIIIEE 3HAUYEHUS (PYHKIINH;

* CTPOUTH IpaduK JUHEHHON QyHKINY;

* IPOBEPSATH, SABJISETCS JIU IaHHBIN rpaduk rpapukom 3aJaHHON QYHKIMM (JTMHEHMHOM, KBaApaTUYHOMN, 00paTHOM MPONOPLHUOHAIBHOCTH);

* ONpeAEATh NPUOJIMKEHHBIE 3HAYEHUSI KOOPIUHAT TOUYKH NepecedeHus rpaduKoB (PpyHKIIHIA;

* OIepUpOBaTh Ha GA30BOM YPOBHE MOHATUSMU: TIOCIIEI0BATEIBHOCTD, apu(MeTHdecKasi MPOTrpeccHsi, FeOMETpHUECcKas IPOrpeccus;

* pelaTth 33Ja4u Ha POrpecCcru, B KOTOPBIX OTBET MOXKET OBITh MOJIY4Y€H HEMOCPEACTBEHHBIM MOACYETOM 0e3 IpUMeHeHUs (HopMyI.

B noBcexHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

* ICII0JIb30BaTh TpaUKH PeaNbHbIX MPOLECCOB U 3aBUCUMOCTEH I ONpeAeseHus UX CBOMCTB (HauOOJbIINE U HAUMEHbIINE 3HAUCHHs, IPOMEKYTKU
BO3pacTaHus U yObIBaHUS, 00JIACTH MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

* UCTIOJIH30BATh CBOMCTBA JMHEWHON (DYHKIIMHU U €€ TpaUK NMpH pelieHUH 3aa4d U3 APYrux y4eOHBIX MPeIMETOB.

CraTncTHKA M TeOpHs BEPOSITHOCTEH
* lMeTh npesicTaBlIeHNHE O CTATUCTUUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIIy4allHOTO COOBITHS, KOMOMHATOPHBIX 3a]a4ax;



* pemarhb MpocTenire KOMOMHATOPHBIE 33Ja4l METOIOM IMPSIMOTO M OPraHU30BaHHOTO TIepedopa;
* IPEJCTABIATH JaHHBIC B BUJIE TAOJIULI, JUarpaMm, rpauKos;

* YUTaTh HH(POPMAIUIO, IPEJICTABICHHYIO B BH/I€ TaOIMIIbI, AHArPaMMBI, TpaduKa;

* ONpEEIATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

* OIICHUBATh BEPOSATHOCTH COOBITHS B MTPOCTEHUIINX CITy4asiX;

* IMETb MIPEJICTABICHUE O POJIM 3aKOHA OOJIBIINX YMCE B MACCOBBIX SBJICHUSX.

B noBceaHeBHOM KU3HM M NIPH U3Y4YEeHUH APYTUX NPeAMETOB:

* OLICHUBATh KOJMYECTBO BO3MOXHBIX BApPUAHTOB METOAOM Iepedopa;

* UMETh IIPEJICTABICHNUE O POJIM IIPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

* CPaBHUBATh OCHOBHBIEC CTATUCTUYECKUE XaPAKTEPUCTUKH, IIOJIyYEHHBIE B IIPOLIECCE PEIIEHUS NPUKIAAHON 3aJa4l, U3YUYEHUS PEAJILHOTO SIBJIICHHUS;
* OIICHUBATh BEPOATHOCTh PEAbHBIX COOBITHIA U SIBICHUI B HECIIOKHBIX CUTYaIUSX.

TexcToBbIe 32124

* Periate HecoXKHbBIE CIO’KETHBIE 3a/1a4l Pa3HbIX THIIOB HA BCe apu(pMEeTUUYECKHE ACHCTBUS;

* CTPOUTH MOJETH YCIOBHA 3a7audl (B BHJE TAOIHUIIBI, CXEMbI, PUCYHKA WJIM YPaBHEHUS), B KOTOPOW JaHbI 3HAUEHUS JBYX U3 TPEX B3aWMOCBS3aHHBIX
BEJIMYMH, C LIE€JIbIO MIOMCKA PEeILECHHs 3a/1auH;

* OCYILECTBJIATh CIIOCOO MOUCKA PEIIECHUS 3a/1a41, B KOTOPOM PAaCCyKACHUE

CTPOUTCS OT YCJIOBHSI K TpeOOBAHUIO WIIM OT TPEOOBAHMS K YCIIOBHIO;

* COCTABJIATH TUIAH PEIICHUS 33/1a4H;

* BBIJICJIATD ATAIlbl PELLICHUS 33/]auu;

* HHTEPIPETHUPOBATH BEIYUCIUTENBHBIC PE3YIBTATHI B 33/1a4€, HCCIIEI0BAThH MOMYYSHHOE PEIICHHE 3a1auH;

* 3HaTh Pa3IMUUe CKOPOCTEH 00BEKTA B CTOSUEH BOJIE, TPOTUB TEUCHHUS U 110 TEUCHUIO PEKH;

* pemaTh 3aJa4y Ha HaX0XKJIEHHWE YaCTH Yncia U Yhclia To €ro 4acTu;

* pelaTh 3aJa4u pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHUE),

CBSI3BIBAIOIIUX TPU BEJIWYHMHBI, BBIJICNATH 3T BEJIMYMHBI U OTHOIICHUS MEXY HUMH,

* HAXOAUTH MPOLIEHT OT YKCIIa, YUCIIO MO NPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHUKEHHUE WM MPOLIEHTHOE MOBBIIIEHUE BEIMYHUHBI,
* pelaTh HECJIOKHBIE JIOTHYECKHE 3a7a4l METOJIOM PACCYXKIACHUN.

B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX MPEAMETOB:

* BBIJIBUTATh THIIOTE3HI O BO3MOXKHBIX MPEACTbHBIX 3HAYCHUX NCKOMBIX B 33]]aue BEJTUYMH (JIENIaTh MPUKUJIKY).

HcTopust MaTreMaTUKHU

* OnuchIBaTh OTACIBHBIE BHIAAIOIMINECS PE3YIbTATh, IOJYYEHHBIE B XOA€ PA3BUTHSI MATEMAaTUKU KaK HayKu;

* 3HaTh IPUMEPBI MATEMAaTUYECKUX OTKPBITHI U X aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOU HCTOPUEN;
* [IOHUMATh POJIb MATEMATUKHU B pa3BUTUU Poccum.



MeToabl MATEMATUKH
* BeiOupath noaxoaauuii n3y4eHHbIH METO 11 peIIeHHs U3YyYEHHBIX THIIOB MaTEMATHYECKUX 3a/1a4;
* [IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAOLIEH ACHCTBUTEIBHOCTH U IPOU3BEICHUIX UCKYCCTBA.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYMTBLCH B /-9 Kiaccax Jjsi o0ecrniedeHHs] BO3MOKHOCTH YCHENIHOr0 NMPOJAOJI:KeHUs1 00pa3oBaHusl HA
0a30BOM M yIJIy0OJIECHHOM YPOBHSIX

DJieMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

* OnepupoBaTh MOHATHAMU: ONpEeNiCHHuEe, TeOpEeMa, aKCUOMa, MHOXKECTBO, XapaKTEPUCTUKN MHOXKECTBA, 3JIEMEHT MHOXKECTBA, IYCTOE, KOHEYHOE U
OECKOHEYHOE MHOXECTBO, MTOJIMHOKECTBO, MPUHAIIC)KHOCTD, BKIIOUECHUE, PABEHCTBO MHOYKECTB;

* M300pakaTh MHOXKECTBA M OTHOIIICHHE MHOYKECTB C TIOMOIIIBIO KPYTroB Ditniepa;

* OIpPEIENATh MPUHAIIC)KHOCTD JIEMEHTa MHOXKECTBY, 00bETMHEHHUIO M TIEPECCUCHUI0 MHOXKECTB;

* 3371aBaTh MHOKECTBO C MIOMOIIBIO MTEPEUUCIICHUS SJIEMEHTOB, CJIOBECHOTO OIUCAHMUS;

* ONEpUPOBATH MOHATHUSIMH: BHICKa3bIBAHUE, HCTUHHOCTD U JIOXKHOCTh BBICKa3bIBaHUS, OTPHUIIAHKE BBICKA3bIBAHH, OTIEpAllUK HAJl BBICKA3BIBAHUSIMU: U,
nin, He, yCJIOBHLIC BBICKA3bIBAHUA (I/IMHJII/IKaLII/II/I);

* CTPOUTH BBICKA3bIBaHUS, OTPUIIAHHUS BHICKA3bIBAHUH.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

* CTPOUTH IIEMOYKH YMO3AKIIIOUEHU Ha OCHOBE HCIIOJIb30BAHUSI IPABUIT JIOTHUKH;

3IIGCI) U gajJie€e — 3HaThb OHpCIIGJIGHI/Ie IIOHATHA, YMGTI) IIOACHATHL €0 CMBICII, YMGTI) HCIIOJIB30BATh IIOHSTUC U €TI0 CBOI>'ICTB8. HpI/I HpOBGI[CHI/II/I
paccyXIeHUi, J0Ka3aTeIbCTB, PEIICHUH 3a/1a4.

¢ UCITIOJIB30BAaTh MHOJKECTBA, onepam/m C MHOXKECTBaMH, UX Fpa(l)quCKoe l'[peI[CTaBJ'IeHI/Ie JJIA OITUCAaHUA peaJ'II)HI)IX HpOHGCCOB nu ﬂBHGHHﬁ.

Yucaa

* OnepupoBaTh MOHATUSIMHU: MHOKECTBO HaTypalbHBIX YHCEJ, MHOKECTBO IIEJIBIX YUCEN, MHOKECTBO PAIMOHAIBHBIX YUCEN, UPPALMOHAIBLHOE YUCIIO,
KBaJIpaTHbI KOPEHb, MHOKECTBO JEHCTBUTEIbHBIX YUCEN, TEOMETPUYECKAsi HHTEPIIPETALNS HATYPAJIbHBIX, EIbIX, PALIMOHAIBHBIX,
JEHCTBUTEIIBHBIX YUCEN,;

* IOHUMATh U OOBSICHATH CMBICIT TIO3UITMOHHON 3aIMCH HATYPAJILHOTO YHCIIa;

* BBINIOJIHATDH BBIYKCIICHHS, B TOM YUCJIE C UCIIOIB30BAaHUEM IIPUEMOB PALIMOHAJIBHBIX BBIUUCICHUN;

* BBINIOJIHATH OKPYIJICHUE PAllMOHAJIbHBIX YUCEN C 33JITaHHON TOYHOCTHIO;

* CpaBHUBATh PALlMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA;

* MPEJICTABIIATh PAIMOHAIBHOE YUCIIO B BHJIC JIECATUYHOM 1po0H;

* YIOPSA0YMBATh YKCIIA, 3aMCAHHBIE B BHIe OOBIKHOBEHHON U IECATUIHOUIPOOH;

» Haxoauth HO/[ 1 HOK 4ncen u ucnosib30BaTh UX MPU PEHICHUH 3a]1a4.

B noBceaHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeETOB:

* MPUMEHSITH MPAaBUJIA MPUOMKEHHBIX BEIYUCICHUH TIPH PEIIEHNN MPAKTUUECKHUX 33/1a4 U PEIICHUH 3a/1a4 JPYTUX YIeOHBIX MPEIMETOB;



¢ BBIIIOJHATH CPABHCHUEC PE3YJILTATOB BBIUHMCJICHUN IIpH pCICHUUN MPAKTHUYCCKUX 3a/1a4, B TOM YUCJIC HpI/I6JII/I)K€HHI>IX BbI‘IPICJIGHHfI;
¢ COCTABJIATH U OLICHUBATH YHMCJIOBBIC BBIPAXKCHUS IIPU PCIICHUU IMTPAKTUYCCKUX 3aaa4 U 3aJa4 U3 JPYIrux yqe6HBIX MMpEaAMETOB;
¢ 3alUMCbIBATh U OKPYTJIATH YHCJIOBBIC 3HAUCHUA PCAJIbHBIX BEJIMYUH C UCIIOJIB30BAHUCM pPa3HbIX CUCTEM U3MCPCHUS.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

* OnepupoBaTh NOHATUSAMU CTEIICHU C HATYPaJbHBIM ITOKa3aTelleM, CTEIIEHH C LIeJIbIM OTPULIATEIbHBIM IT0Ka3aTelNeM;

* BBINOJIHATH NPeoOpa30BaHUS LEIbIX BBIPAXKEHUM: AEUCTBUS C OJHOWIEHAMM (CIOKEHUE, BBIUMTAHUE, YMHOXXEHME), AEMCTBHUS C MHOTOYJIECHAMM
(croxeHue, BRIYMTAHUE, YMHOKECHHUE);

* BBINOJHATH PA3JIOKEHUE MHOTOWICHOB HAa MHOXHTEIM OJHMM M3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY, I'PYNIHMPOBKA, HCHOJb30BaHHE (HOopMys
COKPAIIEHHOT'O0 YMHOXECHHUS;

* BBIICIIATH KBaJIpaT CyMMbI U pa3HOCTH OJJTHOUYJIEHOB;

* packiabIBaTh HA MHOXKUTEJIHN KBaJPAaTHBIM TPEXUICH;

* BBIIIOJIHATH [IPE0Opa30BaHus BEIPAXKEHUI, COepKAILUX CTEIIEHHU C LEIbIMU OTPULIATEIbHBIMU [TOKA3aTEISIMU, IEPEXOAUTD OT 3aMCH B BUJIE€ CTEIICHU
C LIETIBIM OTPULIATENBHBIM MOKa3aTeNleM K 3alliCy B BUIE IPOOH;

* BBINIOJIHATH TPEeoOpa3oBaHUsl JAPOOHO-PAIMOHATIBHBIX BBIPAKCHUN: COKpaIlleHUE apoOeH, MPUBEACHHE anreOpandecKux Ipodeil K oOmemy
3HAMEHATENI0, CIIOXKEHHE, YMHOXKEHHUE, JAelieHHe anreOpandeckux apoOei, BoO3BeleHHE anredpandyeckol Apodu B HATYpalbHYIO M IIEIYIO
OTPHULIATENIbHYIO CTEIIEHb;

* BBIMIOJIHATH IPE0Opa30BaHUs BBIPAKECHHIM, COIEPKAINX KBaApaTHbIE KOPHH;

* BBIJICJISITH KBAAPAT CYMMBI WJIM PA3HOCTH JABYYJICHA B BHIPAKCHUSX, COJACPIKAIUX KBAaIpaTHBIE KOPHU;

* BBITIOJIHATH IPE0OPA30BaHUS BBIPAKECHHH, COIEPIKALTUX MOTYIb.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

* BBITIOJTHATH IPE0Opa30BaHus U ICUCTBUSA C YUCIaMH, 3alIUCAaHHBIMH B CTAHJAPTHOM BHJIE;

* BBIIIOJIHATH IIPE0Opa30BaHusl ANreOpandecKiX BhIpaXEHUH MpU peLIeHUH 3a/1a4 IPYTrUX y4eOHBIX MPEIMETOB.

YpaBHeHHsI H HEPABEHCTBA

* OnepupoBaTh MOHATUSMHU: YpPaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHUS, PELICHUEe HEPaBEHCTBA, PABHOCWIBHBIC YPaBHEHUS, 00JIaCTh OMpeIeIICHHs
ypaBHEHUs (HEpaBEHCTBA, CUCTEMbI YPaBHEHHI HITH HEPABCHCTR);

* peliaTh JMHEHHbBIC yPaBHEHHS U YPaBHEHUS, CBOJMMBIE K JITHEWHBIM C TOMOIIBIO TOXK/IECTBEHHBIX IPEOOpa30BaHMIA;

* peliaTh KBapaTHbIC YPaBHEHHS U YPAaBHEHUS, CBOJIMMBIC K KBAJIPATHBIM C IOMOIIBIO TOXIECTBEHHBIX MPEOOpPa30BaHUI;
* pemrath IpoOHO-IIMHEWHBIC YPaBHEHNUS;

* peliath NpocTeiInue nppannoHaibHbie ypaBHenus Buja f (x) =a, f (X) =g (X) ;

* peliaTh ypaBHEHUS BHJA XN = a;

* peliaTh ypaBHEHHUS CIIOCOOOM pa3jioKeHHs HA MHOXHTEIIU U 3aMEHBI ITEPEMEHHOM;

* UCIIOJIL30BATh METOJ MHTEPBAJIOB JUIS PELICHHS LENBbIX U IPOOHO-PAIMOHATIBHBIX HEPABEHCTB;

* peliaTh JUHEHHbBIC yPaBHEHHS U HEPABEHCTBA C TIapaMeTPaMu;



* pelaTh HECIIOXKHBIE KBAaJPATHBIE YPABHEHHUS C IapaMETPOM;

* penaTh HECIOXKHbIE CUCTEMBI TMHEHHBIX YPABHEHUN C TapaMETPaAMHU;

* pelaTh HECJIOKHBIE YPAaBHEHUS B LIEJIBIX YHCIIAX.

B noBceHeBHOM KU3HU U IIPH M3YyYEHHUH JAPYTUX NPeIMETOB:

* COCTaBJIATh M pELIaTh JIMHEHHbIE U KBAJpPaTHbIE YpPAaBHEHHUS, YPAaBHEHUS, K HUM CBOJSLIMECS, CUCTEMBbl JIMHEWHBIX YpAaBHEHUH, HEPABEHCTB IIPU
pElIeHNH 3aa4 JPYTUX Y4eOHbIX MTPEIMETOB;

* BBITIOJIHATH OLIEHKY MPaBAONOJ00MS pe3yabTaToOB, MOJTY4aeMbIX IPU PELICHUH JIMHEHHBIX U KBAaJPAaTHBIX YPABHEHHUN U CHCTEM JIMHEHHBIX YpaBHECHUN
Y HEPaBEHCTB IPH PEIICHUH 3a/]a4 APYTUX Y4eOHBIX MIPEIMETOB;

* BBIOMPATh COOTBETCTBYIOIME YPAaBHEHUS, HEPABEHCTBA WIM X CHCTEMBI JUISI COCTABIICHHUS MAaTEMaTHUECKOM MOJIENU 3aJaHHON peaIbHON CUTyaIluH
WJIY TIPUKIIAHOM 33]1a4H;

* YMETbh UHTEPIIPETUPOBATH MOJYUYEHHBIN [IPU PELIEHUH YPABHEHMSI, HEPABEHCTBA UM CUCTEMBI PE3YyJIbTaT B KOHTEKCTE 3aJaHHOM PEaJIbHON CUTYalluu
WJIY TIPUKJIaJHON 3a/1a4u.

DOyHKIUH

* OmepupoBaTh NOHATHAMH: (DYHKIMOHAIbHAs 3aBUCUMOCTH, (PyHKIMS, Tpapuk (yHKIHH, CIIOCOOBI 3amaHus (DYHKIHMH, apryMEHT M 3HAYCHHE
GbyHKIIMU, 007aCTh ONMPENEICHUS U MHOKECTBO 3HAYCHHU (DYHKIUH, HYJIU (QYHKIMH, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIUH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUH;

* CTPOUTD IpadUKH JIMHEHHOM, KBaJpaTHUHOU () YHKIIHIA, 0OpaTHON

NpONOPIHOHATbHOCTH, (yHKIMK Buaa: Y = af (kX + b)+ ¢. ['paduku pyHkimii y =[X| u T.1.

* Ha TIpUMeEpe KBapaTHYHOM (QYHKIIMHU, HCIIOIB30BaTh peobpazoBanusarpaduka ¢pyukiuu y=f(x) st mocrpoenus rpadukos pynkimii y = af (kx + b)
+cC;

* COCTABJIATh YpaBHEHUS MPSIMOH 10 3aJJaHHBIM YCJIOBUSAM: MPOXOSAIIEH yepe3 Be TOUKH C 3aJJaHHBIMH KOOPAWHATAMH, MPOXOASIIEH depe3 TaHHYIO
TOYKY M MMapajuIeIbHON JaHHOW MPSMOMU;

* UCClIeI0BaTh (PYHKIUIO 1O ee rpaduKy;

* HAXO/JUTh MHOXKECTBO 3HAYCHUH, HYJH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBAa, MOHOTOHHOCTH KBaJpaTHYHON (DyHKIINH;

* ONEPUPOBATh MOHATUAMM: MTOCIIEI0BATEIbHOCTD, apu(METHUECKas! IPOTPECCHs], FEOMETPUUECKasi IPOTPeCcCus;

* pemarp 3aa9u Ha apu(PMETHIECKYIO U TEOMETPHUECKYIO ITPOTPECCHIO.

B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX MPEAMETOB:

* WUTIOCTPUPOBATH C TOMOIIBIO TpaduKa peabHy0 3aBUCUMOCTh HITH TPOLIECC 0 UX XapaKTEPUCTHKAM;

* UCTIOJIH30BATh CBOMCTBA U TpaduK KBaAPATUUHON (GYHKLMHU MPH PEILICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

TexcToBBIE 3a124YH
° PeIHaTB HpOCTI)Ie " CJIOKHBIC 3a1a9U paSHBIX TI/IHOB, a TAaKXXE 3a1a4u HOBBIHICHHOfI prnHOCTI/I;
* CMOJb30BaTh Pa3HbI€ KPATKUE 3aMMCU KaK MOJENIM TEKCTOB CIOKHBIX 33]1a4 JJIsl IOCTPOEHHUSI IOMCKOBOW CXEMBI U pEIIeHUS 33/1a4;



* pas3inyaTh MOJEIb TEKCTa W MOJENb PELICHUs 3aJa4d, KOHCTPYMPOBAaTh K OJHOM MOJEIU DPELICHUs HECIO0XKHOW 3aJadd pasHble MOJACIIH TEKCTa
3a/1a4u;

* 3HATh M IPUMEHATH 00a criocoba rmoucka pemeHns 3aaa4 (0T TpeOoBaHMS K YCIOBHIO U OT YCJIOBUS K TPEOOBAHHIO);

* MOJICJIMPOBATh PACCYKJIEHH IIPHU MTOUCKE PELIEHUs 3a/jau C TOMOIIBIOrpad-CXeMBI;

* BBIJICJIATD ATAIbl PEUICHUS 33/1a4d U COJEPKAHUE KaXJO0ro JTalla;

* YMEThb BBIOMpaTh ONTHMAJbHBI METOJ pEIleHHs 3aJayd M OCO3HABATh BBIOOP METOJ]A, pacCMAaTpPHUBATh Pa3IMYHbIE METO/bI, HaXOJUThb pa3HbIe
pelIeHus 3a/1a4u, €CJIA BO3MOKHO;

* AaHAJIM3UPOBATH 3aTPYAHEHUS IIPU PELLECHUN 3a/1aY;

* BBIMOJIHATH Pa3IMYHbIC PE0OPa30BaHMs MPEIJI0KESHHON 3a/1a4i, KOHCTPYHPOBATH HOBBIE 33]]a4i M3 TaHHOM, B TOM 4Hcie 00paTHBIE;

* UHTEPIIPETUPOBATH BBIUHUCIUTEIBHBIE PE3YIbTAThI B 3a7a4€, UCCIEA0BATh IIOJIy4YCHHOE PEILICHUE 3a1a4H;

* QHAJTU3UPOBATh BCEBO3MOXKHBIC CUTYAIlMH B3aMMHOTO PACIIOJIOKEHHS IBYX OOBEKTOB U M3MEHEHUE MX XapaKTEPUCTUK IPU COBMECTHOM JBIKCHHU
(CKOpOCTb, BpeMsl, paCCTOSIHUE) IIPU PELICHUH 3a/1a4 Ha IBUKEHHE IBYX OOBEKTOB KaK B OJIHOM, TaK M B IPOTHBOIIOJIOKHBIX HAIPABICHUSAX;

* MCCJIEJOBATh BCEBO3MOKHBIC CUTYALMH IIPH PELICHUH 3a7a4 HA IB)KEHHE 110 PEKE, PACCMATPUBATh PA3HBIE CUCTEMBI OTCUETA;

* pelaTh pa3HOOOpa3HbIE 3a/1aun «HA YaCTH»,

* pemaTh 1 000CHOBBIBATH CBOE pPEIICHUE 3a7au (BbLAEIATh MATEMAaTUYECKYIO OCHOBY) Ha HaX0XJIEHUWE YaCTH YMCJIa U YUCIIA 110 €ro YacTU Ha OCHOBE
KOHKPETHOTO CMbICIIa Apo0H;

* 0OCO3HABaTh U OOBSICHATH UIEHTUYHOCTh 33]1a4 Pa3HbIX TUIIOB, CBSI3bIBAIOIIMUX TPU BEJIWYUHBI (HA paboTy, HA MMOKYIKH, HA ABM)KEHUE), BBIIEIATh 3TU
BEJIMYMHBI U OTHOILEHUS MEX/ly HUMH, IPUMEHATh UX IIPU PELICHUHU 331a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

* BJIaJICTh OCHOBHBIMHM METOJIaMH PELICHUS 33/1a4 HAa CMECH, CILIaBbl, KOHLIEHTPALlUH;

* pelaTh 33Ja4u Ha MPOLEHTHI, B TOM YHCIIE, CJIOKHBIE IPOLIEHTHI C 000CHOBAaHUEM, UCIIOJIb3Ys pa3Hble CIIOCOOBI;

* pemaTh JOrMuecKue 3aJ1aui pa3HbIMH CII0CO0aMH, B TOM UHUCIIE, C IBYMs OJIOKaMHU U ¢ TpeMs OJIOKaMH JIaHHBIX C TIOMOIIbIO Ta0JIHII;

* pemarhb 3aJa4u 0 KOMOMHATOPUKE U TEOPUH BEPOATHOCTEH Ha OCHOBE HCIOIb30BAHUS N3YYEHHBIX METO0B M 0OOCHOBBIBATh PEIICHUE;

* pemaTh HECJIOKHBIE 3a7a4M 110 MAaTEMaTUYECKON CTaTUCTHUKE;

* OBJIAJICTh OCHOBHBIMH METOJAMU PELICHUs CIOKETHBIX 3a]a4:

apudmernueckuii, anredOpanyeckuii, nepedop BapUaHTOB, FEOMETPUUECKUM, IpadUUecKuii, MIPUMEHITh UX B HOBBIX IO CPaBHEHMIO C M3YYEHHBIMHU
CUTYyaLUsX.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

* BBIIEJISITD [IPU PELICHNH 33a4 XapaKTePUCTUKU pacCMaTPUBAEMOM B 3a/1aue CUTYallMH, OTIIMYHBIE OT PEANIbHBIX (T€, OT KOTOPBIX a0CTparupoBalIlCh),
KOHCTPYMPOBAaTh HOBBIE CUTYallMM C Y4E€TOM 3THX XapaKTEPUCTUK, B YACTHOCTH, IPU PEUICHUM 3a/1a4 HA KOHLUEHTPAlUH, YYUTHIBATh IUIOTHOCTH
BEILECTBA;

* pemaTh ¥ KOHCTPYUPOBATh 33/1a4d HAa OCHOBE PACCMOTPEHHUS PEANIbHBIX CUTYallUi, B KOTOPBIX HE TPeOyeTCsl TOUHbIN BBIYMCIUTEIbHBIA PE3YysIbTaT;

* pelaTh 3aJa4y Ha JABMXKCHHE 110 PEKE, pacCMaTpUBasi Pa3HbIC CUCTEMBI

oTcUeTa.

CraTucTHKA M TeOpHs BEPOSATHOCTEH



* OmepupoBaTh MOHATUSMH: CTOJIOYAThIE W KPYroBble aWArpamMmbl, TaOJMIIbI JAaHHBIX, CpelHee apuMeTHyecKoe, MeauaHa, HauOousbliee U
HalMEHblIIee 3Ha4EeHUs BBIOOPKH, pa3Max BbIOOPKH, JUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHE, ClTydailiHas H3MEHUYNUBOCTb;

* U3BJIEKATh UH(OPMAIIHIO, TIPECTABICHHYIO B TAOIUIIaX, HAa JHarpaMmmax, rpadukax;

* COCTaBJIAThH TAOJIMIIBI, CTPOUTH AUArpaMMbl U I'pauKH Ha OCHOBE JIaHHBIX;

* OTIEPUPOBATH MOHATUAMHU: (DAaKTOpUAI YHCIIA, IEPECTAHOBKH U COYETAHUs, TpeYTronbHUK [lackais;

* IPUMEHSATH NIPABUJIO IIPOM3BEACHNUS IPU PEIIEHUH KOMOMHATOPHBIX 3a/1a4;

* OIIEPUPOBATH MOHATUIMMU: CIIyYalHBIN ONBIT, CIIy4ailHbIN BBIOOD,

UCHBITAHHUE, DJIEMEHTApHOE CllyyailHOe COOBITHE, KJIACCHMYECKOE ONpEeAETICHHE BEPOSATHOCTH CIy4alHOTO COOBITHS, ONepaluy HaJ CllydailHbIMU
COOBITHSIMU,

* IPEJCTABIATh UH(OPMALIMIO C IOMOLIBIO KPYroB Dilniepa;

* pemaThb 33Ja41 Ha BBIYMCIIEHUE BEPOATHOCTH C TIOJICUETOM KOJUYECTBA BAPUAHTOB C MOMOIIBI0O KOMOMHATOPHKH.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPEAMETOB:

* W3BJIEKATh, MHTEPIPETHPOBATH M TPeoOpa3oBbIBaTh HMH(OPMAIMIO, TPEACTABICHHYI0 B TaONMIax, Ha Juarpammax, rpadukax, OTpakarollyro
CBOWCTBA U XapaKTEPUCTUKU PeabHbIX IPOLIECCOB U SIBICHUM;

* ONpENEeNATh CTATUCTHUECKUE XapaKTEPUCTHKH BBIOOPOK IO TabiuiaMm, Auarpammam, Tpadukam, BBIIIOJIHATH CPABHEHHE B 3aBHCHMOCTH OT IIEJIH
pelLeHus 3a/1a4H;

* OIICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHH U SIBIICHUH.

TemaTuueckoe IJIAHUPOBAHHE

Ne Ha3BaHue TeMbl Komnuectso Kontponbnas
paszfena 4acoB paboTa
7 Knacc

1. Anrebpanyeckre BIpaKEHUS 7 1

2. VYpaBHEHUS C OJTHUM 7 1
HEH3BECTHHIM

3. OfHOWIEHBI 1 MHOTOYJIEHEI 16 2

4. Pasnoxxenne MHOro4IeHOB Ha 17 2

MHOXKHTEIIN
S. Anrebpanueckue 1poou 20 2
6. Jluneitnast pyHkuus u ee 9 1
rpaduk

7. CucreMsl ypaBHEHUH C IByMs 17 1
HEW3BECTHBIMU

8. D1eMeHThl KOMOUHATOPUKHU. 7 1




9. [ToBTOpeHue Kypca anreopsl 7 6
KJ1acca.
Hroro 102
8 Knacc
Nen/m
HaumeHoBaHue TeMBbI Koauuecrt
B0 yacop | KOHTPOJIb
0 Teme Hasl
padora
IHoBTOpeHue Kypca ajaredopnl 7-ro Kiacca 1
4
PanunonanbHbIe IPOOH. 23 2
KBaapaTHbie KOpHU 18 1
KBaapaTHblie ypaBHeHHS. 21 2
HepaBencrBa 16 2
Crenens ¢ HeJIbIM MOKA3aTeIEM 1
JIeMeHTBI CTATUCTUKH -
IMoBTOpEHUE 7 1




9 kjaacc

Koua-Bo | Kou-Bo
Ne HaumeHoBaHue pa3aeioB U TeM YacoB | 4YacoB
n/n 1o 1o TemMe
pa3aen KoHTponsn
y ast pabota
1 Ilosmopenue 1 1 1
2 Keaopamuunasn ¢pynkyus 27 2
3 Ypasunenus u nepasencmea c oonoi 12 1
nepemeHHou
4 Ypasnenusa u nepasencmea c oeymsa 22 2
nepemeHHbIMU
5 Apugpmemuueckan u ceomempuuecxkan 14 2
npozpeccuu
6 DnemeHmubl KOMOUHAMOPUKU U MeopUU 11 1
Bepoamnocmeii
7 Oboowarowee noesmopenue. 15 1
Iloozomoexa k 'HA

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y4eOHOI0 MpeaMeTa
MartemaTtnueckoe 00pa30BaHNUE UTPAET BaXKHYIO POJIb KaK B IPAKTHUUECKOM, TaK U B TyXOBHOW *MU3HU oOmiecTBa. [IpakTuueckas ctopona
MaTeMaTHYeCcKOoro o0pa3oBaHus CBsizaHa C(HOPMUPOBAHUEM CIIOCOOOB JESITEIBHOCTH, JYXOBHASI —C MHTEIUIEKTYaJIbHBIM pa3BUTHEM YeJIOBEKa,
(dbopMHpOBaHHEM XapakTepa U 001Iel KyIbTypHl.

[TpakTHyeckas Mojae3HOCTh MaTeMaTUKH 00YCIIOBIICHA TEM, UTO €€ IPEAMETOM SBISIOTCS (DyHIaMEHTaIbHbIE CTPYKTYPhI PEATbHOTO MUPA:
MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOILIEHUS—OT MPOCTEHUIINX, YCBAUBAEMbIX B HETIOCPEICTBEHHOM OIIBITE, /10 IOCTATOUYHO CJIOKHBIX,
HEOOXOAUMBIX JUIS Pa3BUTHS HAYYHBIX U TEXHOJIOTMYECKHX Ui, be3 KOHKpeTHhIX MaTeMaTUYeCKUX 3HAaHUH 3aTPyIHEHO TOHUMaHUEe PUHIUIIOB
YCTpOICTBA U UCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUSATUE U UHTEPIIPETAIIHS pa3HOOOpa3HON COLMAbHOM, SKOHOMUYECKOM, MOIUTUYECKOM
uHpopmanuu, MaaodpPeKTUBHA TOBCETHEBHAS IPAKTUYECKAs! JESTEIbHOCTD.

Kaxxtomy 4enoBeKky B CBOEH )KM3HH MTPUXOIUTCS BBITOJIHTH JTOCTATOYHO CIIOXKHBIE PACUETHI,
HaXO/IUTh B CIIPABOYHUKAX HY>KHbIE (POPMYIIBI U IPUMEHSATh UX, BIAJIETh IPAKTHUYECKUMHU



pUeMaMH FeOMETPUUECKUX U3MEPEHUHN U MOCTPOSHHH, YUTaTh HH(OPMAIINIO, TPEICTABICHHYIO B BUY TAOJHII, JHAarpaMm, rpa)uKkoB, TOHUMATh
BEPOSTHOCTHBIN XapakTep CIydaiHbIX COOBITUH, COCTABIATh HECIOXKHbIE aITOPUTMBI U JP.

be3 6a30Boii MaTeMaTHYeCKON MOATOTOBKH HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B 11Kosie MaTemMaTHKa CIIy>KUT OHOPHBIM MPEAMETOM JJIs U3YyUEHUs CMEKHBIX TUCIMILIMH. B MOCIeNKOIbHOM )KU3HU peallbHON
HE0O0XOAMMOCTBIO B HAILIM THH ABJISICTCS HEMPEPbIBHOE 00pa3oBaHME, UTO TPEOYET MOJHOLIEHHON 06a30B0ii 00111€00pa30BaTEIbHOM MOITOTOBKH, B TOM
qucie U MaTeMaThyeckoi. 1 HakoHel, Bce 0oJiblle CrieuallbHOCTEH, I71e HE0OXO0IUM BBICOKUH YPOBEHb 00Pa30BaHUsl, CBA3aHO C HEMOCPEACTBEHHBIM
MIPUMEHEHHEM MaTEMAaTHKU (SKOHOMHKA, Ou3HecC, (PMHAHCHI, (hU3HMKa, XUMUS, TEXHUKA, HHPOpMaTHKa, OMOJIOTHS, TICUXOJIOTUS U Ap.). Takum oOpa3om,
pacimpsieTcst Kpyr IKOJIBHUKOB, JUIsl KOTOPBIX MAaTEMaTHKa CTAHOBUTCS 3HAUUMBIM MpeAMeTOM. J[J1s1 )KU3HU B COBPEMEHHOM OOILECTBE BaXKHBIM
aBIsieTcs (POPMUPOBAHHE MATEMATHUECKOTO CTHJISL MBIIIJICHUS, TIPOSIBIISIFOLIETOCS B ONIPEICIIEHHBIX YMCTBEHHBIX HAaBbIKaX. B npouecce
MaTeMaTHYECKOM JesITeIbHOCTH B apCEeHaANl IPUEMOB U METO/I0B U€JIOBEUYECKOT0 MBIIIICHUSI €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKIMS U
JeyKIus, 0000IIeHNe U KOHKPETU3AIMs, aHAJIu3 ¥ CUHTE3, KilacCu(UKanus 1 cucTeMaTu3anus, abcrparupoBanue 1 aHanorus. OObeKTHI
MaTeMaTHYECKUX YMO3aKJIIOUEHUH U MTPaBUiIa UX KOHCTPYUPOBAHUS BCKPHIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHUH, BEIPAOAThIBAIOT YMEHUS
(dbopmMynHpoBaTh, 0OOCHOBBIBATD U IOKA3bIBATH CYXICHUS, TEM CaMbIM Pa3BHBAIOT JOIMUYECKOE MBIIIUICHHE. Beaymiast poib NPUHAUICKHUT MAaTEMaTHKE
B ()OPMUPOBAHUHU AITOPUTMUYECKOTO MBIIUIEHUS U BOCIMTAaHUU YMEHUH AEHCTBOBATH 110 33JaHHOMY aJITOPUTMY M KOHCTPYUPOBaTh HOBBIE. B xo11e
pellIeHns 3a/1a4—OCHOBHON yueOHOM! JesITEIbHOCTH Ha ypoKax MaTeMaTUKU—pPa3BUBAIOTCs TBOPUECKAsl U MIPUKIIAIHAsE CTOPOHBI MblieHus1. OOyueHue
MaTeMaTHKe JIaeT BO3MOKHOCTb Pa3BUBATh y yUalllUXCs TOYHYIO, 3KOHOMHYIO U HH(POPMATUBHYIO peub, YMEHHE OTOMpaTh Haubosiee MoaAXosIne
SI3BIKOBBIC (B YACTHOCTH, CHMBOJIMYECKHUE, rpadudeckue) cpencTa.  MaremaTnueckoe oOpa3oBaHNe BHOCHT CBOW BKJIaA B (OopMHUpOBaHUE 00IIeH
KYJIBTYpbl yeroBeka. Heo6Xo1uMbIM KOMITOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBJIETCS 001ee 3HAKOMCTBO C METOJaMH [TO3HAHUS
JNEHCTBUTENBHOCTH, IIPEJACTABIIEHUE O IIPEIMETE U METO/I€ MaTEMATHKH, €r0 OTJIMYUS OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX NPUMEHEHUsI MaTEMaTHKH JUIsl pELLICHUs HayYHbIX U MPUKJIAJHBIX 3a/1a4. M3yueHre MaTeMaTHKU CIIOCOOCTBYET S3CTETUUYECKOMY
BOCIIUTAHMIO YEJIOBEKA, TOHUMAaHHUIO KPACOTHI U U3AIIECTBAa MaTEMAaTHUYECKUX PACCYKIEHUH, BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOESHUIO UIEH
cummeTpuu. Mcropust pa3BUTHS MaTEMaTHYECKOTO 3HAHUS AAE€T BO3MOKHOCTD TOIIOJIHUTD 3aIlac MCTOPUKO-HAYUHBIX 3HaHUH IIKOJbHUKOB,
c(hOopMHUPOBATH y HUX MPEACTABIECHUS O MaTEMATHKE KaK YacTH 00I€4eI0OBEYEeCKON KYJIbTYypbl. 3HAKOMCTBO C OCHOBHBIMU HCTOPUYECKUMH BEXaMH
BO3HHUKHOBEHHUS U Pa3BUTHSI MATEMaTUUYECKON HAyKH, C UCTOPUEHN BEIMKUX OTKPBITHI, UIMEHAMU JIOJIeH, TBOPUBIINX HAYKY, JOJDKHO BOWTH B
MHTEJJIEKTYaJIbHBIA 6arax Ka)10ro KyJbTYpHOTO YeIOBeKa.

[Tpenmer «Anrebpa» BKIIIOYaEeT HEKOTOPBIE BONIPOCH apu(PMETHKH, pa3BUBAIOIINE YHUCIOBYIO JIMHHIO 5—O6 KJIACCOB, COOCTBEHHO alire0pandeckuii
MaTepual, dJeMeHTapHble (YHKIUH, a TAK)KE JIEMEHThI BEPOATHOCTHO-CTATUCTUYECKON JTMHUH.

IV. JInuHOCTHBIE, METaNIPEMETHBIE U NIPEIMETHBIE Pe3yIbTaThl OCBOEHHS yueOHOro npeaMeTa MaTemMaTuka» 5—9 kiacchl

JIn4HOCTHBIMU pe3yibTaTaMy U3y4deHUs npeaMmera «MaremaTrkay (B BUJE CIEAYIOIUX Y4eOHbIX KypCOB:
7-9 xnacc —«Anredpa» SABISIOTCS CIEAYIOINE KauecTBa:
—HE€3aBUCHUMOCTb U KPUTUYHOCTH MBIIIJICHUS;
—BOJIL U HACTOMYMBOCTD B JOCTUKEHHUH LIEIH.
CpencTBOM JIOCTHXKEHUS STUX PE3YJIbTATOB ABJISETCS:
—cHucTeMa 3aJlaHii yueOHUKOB;
—IpeJCTaBIeHHAs B yueOHUKaX B SIBHOM BH/JI€ OpTaHU3allMsI MaTepHasa Mo NPUHIIMITY MUHUMAKCa,



—HMCIOJIb30BAaHUE COBOKYITHOCTU TEXHOJIOTUH, OPUEHTUPOBAHHBIX HA Pa3BUTUE CAMOCTOATEIBHOCTU M KPUTUYHOCTU MBILLUIEHHS: TEXHOJIOTHSI CHCTEMHO-
NESTeIbHOCTHOTO N0IX0Aa B 00yUYEHHUH, TEXHOIOTUsl OLIEHUBAHMSL.

MertarnpeaMeTHBIMU pe3yiIbTaTaMH U3y4eHus Kypca «Martematukay aBisieTcs (GOpMUPOBAHHE YHUBEPCAIbHBIX yueOHbIX aencTauii (YVY ).
Perynstunbie YV I:

7-9-1 kaacchl

—CaMOCTOSITEJIbHO OOHApYKUBaTh U (POPMYIMPOBATH IPOOIEMY B KJIIACCHOM M MHAMBUYalIbHON y4eOHOM eATeIbHOCTH;

—BBIJIBUTATh BEPCUH PEIICHHS TPOOJIEMBbI, OCO3HABATh KOHEYHBIH Pe3ybTaT, BHIOMPATh CPEACTBA JOCTHXKEHUS 1M U3 MPEUIOKEHHBIX WM UX UCKATh
CaMOCTOSITEIILHO;

—COCTaBJIATh (MHAMBHYyaIbHO WM B TPYIINE) IJIaH PEIICHHs MPOOIeMbI (BBITIOIHEHUS IPOEKTA);

—oA0UpaTh K Kax 101 mpodiaeme (3a1a4e) aieKBaTHYIO €l TEOPETUUECKYIO MOJEIIb;

—paboTast 1Mo NMpeI0KEHHOMY MJI CAMOCTOATEIBHO COCTABICHHOMY ITIaHY, UCIIOJIb30BaTh

Hapsy C OCHOBHBIMHU U JIOTIOJIHUTENbHBIE CPEICTBA (CIPAaBOYHAs JIMTEPATypa, CIOKHbIE IPUOOPHI, KOMIIBIOTED);

—IUTAaHUPOBATh CBOIO MHAMBUAYAIbHYIO0 00pa30BaTENbHYIO TPAEKTOPHIO;

—paboTaTh [0 CAMOCTOATENILHO COCTABICHHOMY ILJIaHY, CBEPSISICh C HUM U C LIENbIO

JESTeTbHOCTH, UCTIPABIISS OIIMOKH, HCIIONB3YsI CAMOCTOSITEIBHO TIOA00paHHBIE CPECTBA (B TOM

yucie u MarepHer);

— CBOOOJIHO TIOJIH30BATHCS BHIPAOOTAHHBIMH KPUTEPUSIMH OILICHKH U CAMOOLIEHKH, HCXOSI U3 LEJI M UMEIOIINXCSI KPUTEPUEB, pa3indas pe3yinbTaT u
CITOCOOBI ICHCTBUI;

—B XO/1€ IIPe/ICTaBJICHUs POEKTA AaBaTh OLEHKY €ro pe3ysibTaTaM;

— CaMOCTOATEILHO OCO3HABATh PUYMHBI CBOETO yCIEXa WK Heycliexa U HaXOJUTh CIIOCOOBI BBIXOJa U3 CUTYallUH HEYCIIEXa;

—yMETb OLICHUTh CTEIEHb YCIIEIIHOCTH CBOEH MHIMBUAYAIbHOW 00pa30BaTeIbHON AEATEINbHOCTH;

—/aBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4e€CTBaM U YepTaM XapakTepa («KaKoB s»), ONPEENSITh HAallPaBJIEHUsI CBOETO Pa3BUTUS («KaKUM 5 XOUY CTaTby,
«4TO MHE JJISl 3TOT0 HAJO0 clienathy). CpeacTBoM GOpMHUPOBAaHUS PErylATUBHBIX Y Y [ Cily’KaT TEXHONOTHUS CHCTEMHO - AEATEIbHOCTHOTO MOJIX0/a Ha
JTare U3y4eHHsl HOBOIO MaTepralla ¥ TEXHOJIOTHS OILIEHUBaHUs 00pa30BaTENbHbBIX TOCTUKEHUH (YUeOHBIX YCIIEXOB).

IToznaBatenpable YY1 7-9-# knaccel

—aHaAJIM3UPOBaTh, CPAaBHUBATH, KilaccuuuupoBars 1 00001aTh (GaKThI U SABICHUS;

—OCYILIECTBISATh CPAaBHEHUE, CEPUALNIO U KJIacCU(UKAIINIO, CAMOCTOSATEIbHO BbIOMpasi OCHOBAHUS U KPUTEPUHU JUIsl YKA3aHHBIX JOTMUECKHUX OIepaliyii;
CTPOUTH KJIACCUPHUKALMIO MYTEM TUXOTOMUYECKOTO JIeIeHUs (Ha OCHOBE OTPHIIAHUA);

—CTPOUTH JIOTHYECKH 00OCHOBAHHOE PacCy:KJI€HUE, BKIIOYAIOIIEe YCTAaHOBIEHUE TPUUNHHO

-CIIEZICTBEHHBIX CBSI3EH;

—C03/1aBaTh MaTeMaTHYECKHE MOJIEIIH;

— COCTaBJIATh TE€3UCHI, Pa3JIMUHbIE BU/bI IJIAHOB (IIPOCTHIX, CIIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh HH(OPMAILIMIO U3 OJTHOTO BUAA B APYroi (TabiuIly B
TEKCT, AMarpaMMy | 1p.);

— BBIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(OPMAIUH.



— YMETb OTIPENEIATh BO3MOXKHBIE HCTOYHUKH HEOOXOMMBIX CBEIEHHH, TPOU3BOIUTH MMOUCK HH(POPMALINHY, AaHATU3UPOBATh U OIICHUBATH €€
JOCTOBEPHOCTb.

— MOHUMAas IO3HLIMIO APYTOro YeI0BEKa, pa3IndaTh B €0 peYr: MHEHHE (TOUKY 3pEHHs), JOKAa3aTeIbCTBO (ApTryMEHTHI), ()aKThI; THIIOTE3bI, aKCHOMBI,
TeopHH. JlJ1s 3TOro caMOCTOATENIBHO UCIOIb30BATh PA3JIMUHbIe BUABI UTEHUS (M3ydarollee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOUCKOBOE), IPUEMBI
CJIyILIaHUS.

— caMOMYy CO3/]aBaTh UCTOYHUKH MH(POPMALIUU PA3HOTO TUIA U JJIs pa3HbIX ayIUTOPUiA, coOI01aTh HH(OPMALIMOHHYIO TUTHEHY U ITpaBUJia
nH(OPMAIMOHHON 0E30MaCHOCTH;

—yMeTb UCII0JIb30BaTh KOMIIBIOTEPHbIE U KOMMYHHMKAIIMOHHbBIE TEXHOJIOTUHM KaK MHCTPYMEHT JUIsl JOCTH)KEHUS CBOUX Liesiel. Y MeTh BEIOUpATh
a/IeKBaTHbBIE 3a]Jau€ UHCTPYMEHTAJIbHbIE IPOrPAMMHO

-arnapaTHble cpesicTBa U cepBUChl. CpelcTBOM (GOpMUPOBaHUS NTO3HABATENbHBIX Y Y [l ciayxaT yueOHbIH MaTeprai U IPEXk /e BCEro NpoJyKTUBHbIE
3aaHus yueOHUKA.

— Mcnonp3oBaHre MaTeMaTHUECKUX 3HAHUH U1 peLIeHNs PAa3IMYHbIX MaTeMaTUYECKUX 3a]1a4 U

OLIEHKH IOJIyYE€HHBIX PE3YyJIbTaTOB.

— COBOKYITHOCTb YMEHHH 110 UCTIOIb30BAHUIO J0KA3aTEIbHON MaTeMaTHUYECKON PEUH.

— COBOKYITHOCTh YMEHUH 110 paboTe ¢ HHPOPMALUE, B TOM YUCIIE U C PA3IUYHBIMU

MaTeMaTUYECKUMHU TEKCTaMH.

— YMeHuUsl UCII0JIb30BATh MaTEMaTUUECKHUE CPENICTBA JJIs U3YUECHHUS U ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SBJICHUM.

— He3aBucumocTh 1 KpUTUYHOCTD MBIIUIEHUS.

— Bous 1 HaCTOWYMBOCTB B JOCTHKEHHUHU LIEIIN.

Kommynukatusaeie YV /I:

7-9-1 KJ1acChI—CaMOCTOATEIHHO

OpraHu3oBbIBaTh yueOHOE B3aUMOJICHCTBHE B TpyIIE (ONpeiensaTh o0IIMe e, TIOTOBAPUBAThCs APYT C APYTOM U T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUs, IPUBOJUTH apIyMEHTHI, MOATBEPKAast UX (haKTaMu;

— B INCKYCCUH YMETH BBIIBUHYTb KOHTPapTyMEHTHI,

— YUUTHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHMIO, C JOCTOMHCTBOM

[Tpu3HaBaTh OMIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTHPOBATH €T0;

— MOHMMas O3UIIHUIO IPYroro,

PaznuuaTh B €ro peun: MHEHHE (TOUKY 3pEHUS ), JOKA3aTEIbCTBO (apryMEHThI), (haKThl; THUIIOTE3bl, AKCHOMBI, TEOPHH;

— YMETh B3IVISIHYTh Ha CUTYallMIO C MHOM MO3ULIUU U

JloroBapuBaThCsl € JII0JIbMU MHBIX No3uiuii. CpeacTBOM (hOpMUPOBaHHS KOMMYHUKATHUBHBIX Y'Y [] ciyXat TeXHOIOTHS POOIEMHOT0 00yUYeHHUS,
opranusanus paboThl B MaJbIX IPYIIaX, TAKKe UCIOIb30BaHUE Ha YPOKAX TEXHOJIOTHH JTUYHOCTHO

- OPUEHTUPOBAHHOTO U CUCTEMHO - J€SITEIbHOCTHOTO 00y4EHUS.

[IpenMeTHBIMU pe3ysibTaTaMH U3ydeHus peamera «Marematruka

SBJIAIOTCS CIENYIOIINE YMEHHUS.

7-# Kaacc.



Anre6pa Hcnonb30Bath MpH pelieHHd MaTEMAaTHYECKUX 3a71a4, MX 000CHOBAHUU U TIPOBEPKE HAWIEHHOTO PENICHUS 3HAHKE O:
-HATypAJIbHBIX, LIEJIBIX, PALIMOHATBHBIX, UPPALIMOHAJIBHBIX, JEHCTBUTEIBHBIX YUCIIAX;

-CTEIICHH C HATYypaJIbHbIMM NIOKA3aTEISIMHU U UX CBOMCTBAX;

-OJIHOYJICHAX W MpaBWJIaX JIEUCTBUNA C HUMU;

-MHOI'OYJICHAX U MpaBUiax JACUCTBUN C HUMU;

-opMynax COKpamEHHOTO YMHOKEHUS,

-TOXKJIECTBAX; METOJaxX JOKa3aTeIbCTBA TOXKICCTB;

-JIMHEHWHBIX YPABHEHUSIX C OJJHOM HEM3BECTHON U METOJIaX UX PEIICHUS;

-CUCTEMAaX JIBYX JIMHEUHBIX YPABHEHUH C ABYMS HEU3BECTHBIMU M METOJAX UX PELICHHUS.

- BeimmonigATh meicTBHS ¢ OJHOWICHAMHM Y MHOTOYJICHAMMU,

-Y3HaBaTh B BEIPAKEHUAX POPMYIIbI COKPAMEHHOTO YMHOKEHUS U IIPUMEHSITh UX;

-packiaJabIBaTh MHOTOUYJICHBI HA MHOKUTEIIH;

-BBIMOJHATD TOXKJACCTBEHHBIEC MPEOOPA30BAHUS IENBIX AITeOPaANUYeCKUX BBIPAKCHUH;

-JI0Ka3bIBaTh MPOCTEUIIINE TOXK/IECTBA;

-HaXOJUTh YUCJIO COYETAHUI U YUCIIO Pa3MELICHHUI;

-pelaTh JIMHEHHbIE YPAaBHEHUS C OJJHOW HEU3BECTHOM;

-pelaTh CUCTEMBI IBYX JIMHEHHBIX YPABHEHHH C IBYMsI HEU3BECTHBIMU METOIOM ITOJICTAHOBKH U METOJIOM aJIreOpanyecKoro CI0KEeHHUS;
-pelaTh TEKCTOBBIE 33/1a4 C IOMOLIBIO JIMHEWHBIX Y PABHEHUN U CUCTEM;

-HaXOJUTh PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIIOIB3YIOTCS MAaTEMAaTHUYECKUE CPEJICTBA;
-CO3/1aBaTh MPOAYKT (pe3yiabTaT MPOCKTHON AEATEIbHOCTH), ISl U3YyYCHHS M OITUCAHMS KOTOPOTO UCIOJIb3YIOTCS MATEMaTUYECKUE CPEACTBA.
8-ii Ki1ace.

Auredpa

Hcnonp30Bath npu pelieHny MaTeMaTHIeCKUX 3a71a4, X OOCHOBAaHUU U MTPOBEPKE HANACHHOTO pelIeHUs 3HAHUE O:
-anreOpanyeckoi 1poOu; OCHOBHOM CBOWCTBE ApOOH;

-npaBuiax AEMCTBUM ¢ alredpandeckuMu JIpo0simMu;

-CTEIICHAX C IIEJILIMH ITOKA3aTeIsIMU U UX CBOMCTBAX;

-CTaHJapTHOM BHJIE YHCIIA;

k
-dpynkums y=kx+b, y=x?, y=—, ux cBOicTBax u rpaduKax;
X

-IOHSTUN KBAJPAaTHOTO KOPHS U apu()hMETHIECKOTO KBaJIpaTHOTO KOPHS;
-CBOMCTBaxX apu(pMETHUECKUX KBaJIpaTHBIX KOPHEH;

-pynkuun Y =+ X, e€ cBoiicTBax u rpaduxke;
-popmye s KOpHel KBaJIpaTHOTO ypaBHEHUS;

-TCOpEME Buera JJIsL HpI/IBCIIéHHOFO n O6H.ICI"O KBaApPATHOI'O YPABHCHUS,
-OCHOBHBIX METOJaX PCIICHHU LEJIBIX pallMOHAIBHBIX ypaBHeHHfII METOAC Pa3JIOKCHUA HAa MHOXKHUTECIIU U METOAC 3aMCHBI HGHSBGCTHOﬁ;



-pemath qpoOHbBIE YpaBHEHUS;

-penaTh CUCTEMBI PAIIMOHAIBHBIX YPaBHCHU;

-penaTh TEKCTOBBIC 33/Ia4M ¢ TOMOIIBIO KBAJIPATHBIX U PAIIMOHAIBHBIX YPABHEHUN U X CHUCTEM;

-HaXOJIUTh PEIICHUS «OKU3HEHHBIX» (KOMIICTCHTHOCTHBIX ) 33J1a4, B KOTOPBIX HUCIOJIb3YIOTCS MAaTeMaTHYCCKUE CPE/ICTBA,
-CO3/1aBaTh MPOAYKT (Pe3ylbTaT MPOCKTHON JACATEIHLHOCTH), VISl U3YUCHHSI M ONTUCAHHSI KOTOPOTO MCIOIB3YIOTCS MAaTEMaTHIECKUE CPEACTBA.
9-it knacc.

Anzebpa

Hcnonb30BaTh MpH peIIeHUH MAaTEMAaTHYSCKUX 3a/1a4, X 00OCHOBAHUU M IPOBEPKE HANHJICHHOTO

pElICHUs 3HAHUE O:

-CBOMCTBAX YHCJIOBBIX HEPABCHCTB;

-METO/axX PEUICHUS JINHEHHBIX HEPABEHCTB;

-CBOMCTBAxX KBaIPATUYHON (PYHKIIUY;

-METO/IaX PEUICHUS KBaJPaTHBIX HEPABCHCTB;

-M€TO/Ie€ HHTEPBAJIOB JIJIs PEIICHUS PAllMOHAIBHBIX HEPABCHCTB;

-METO/axX PEUICHUS CHCTEM HEPABCHCTB;

-cBOIiCTBAX ¥ rpaduke GyHKIMH V=X HOpH HATYPATLHOM 71

OIIPEEIICHUH U CBOMCTBaX KOPHEW CTENEHHU N;

-CTENEHAX C pallMOHAIbHBIMU II0KA3aTEIsIMU U UX CBOWCTBAX;

-OIpeeICHUH U OCHOBHBIX CBOMCTBaxX apu(pMeTHUecKol porpeccuu; popmyiie sl HaXOXKAEHUS CyMMbI €€ HECKOJIbKUX MEPBbIX YJICHOB;
-ONpeCTICHNH U OCHOBHBIX CBOHCTBAaX T€OMETPUUYECKON mporpeccun; GopmMyie st HaX0XKISHUS CyMMBbI €€ HECKOIBKUX TIEPBBIX YWICHOB;
-(opmyiie 115 cymMMBbl O€CKOHEYHON T€OMETPUUYECKON POTrpecCuy Co 3HaMEHaTeNeM, MEHBIIUM 110 MOAYJIIO €AMHHUIIBL.

-Vcnionb30BaTh CBOKMCTBA YHCIOBBIX HEPABEHCTB JIJIsl MPEe0Opa30BaHUS HEPABEHCTB;

-JI0Ka3bIBaTh IPOCTEMIINE HEPABEHCTBA;

-pemaTh JIMHENHbIE HEPABEHCTBA;

-CTPOUTH rpaK KBaApaTUYHON (QYHKIIMM U MCIIOIB30BaTh €ro MpH pelIeHUH 3a/1a4;

-pelmaTh KBaJpaTHHIE HEPABEHCTBA;

-pemaTh panyoHaIbHbIE HEPABEHCTBA METOJOM HHTEPBAJIOB;

-pelmaTh CUCTEMBI HEPABEHCTB;

-CTpOUTH rpaduK =X HpH HATYPalbHOM N, X HCTIOIb30BATh €TI0 IPH PEIICHNHN 3a1a4;

-HAXOJIUTh KOPHU CTENEHH N;

-HCTI0JIb30BaTh CBOMCTBA KOPHEW CTENEHH N, MPU TOXKAECTBEHHBIX MTPE0Opa3OBaHUsX;

-HAXOJIUTh 3HAYEHMSI CTEIIEHEN C pallMOHAIbHBIMU NIOKA3aTENSIMU;

-peniatb OCHOBHBIE 33a4d Ha apu(METUUECKYIO0 U TEOMETPUUECKYIO TIPOIPECCHH;

-HaXxOJIUTh CyMMY OECKOHEYHOM reOMEeTpHUUECKOM MPOrpeccuu co 3HaMEeHaTeNIeM, MEHBIIIUM 10 MOTYJIIO €TUHHIIb;

-HaXOJIUTh PELIEHUS «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCMOJIb3YIOTCSI MaTEMAaTUYECKUE CPECTBA;



-C03/1aBaTh NPOAYKT (pe3yabTaT MPOEKTHON AEATEIbHOCTH), U1l U3yYEHHS U ONIMCaHMsI KOTOPOI'O UCIOJIb3YIOTCS MATEMAaTUYECKUE CPEACTBA.

V. Conepxanue yueOHOTo peamera «Anredpa»
AJITEBPA

Adredpanyeckue BbIpakeHusi. ByKBeHHbIE BRIpaXEHHUS (BBIPAKEHHS C TIEPEMEHHBIMH). YNCIIOBOE 3HAYCHHE OYKBEHHOT'O BBIPAYKEHHUSL.
JonycTumble 3HaueHUs epeMeHHbIX. [locTanoBka BepaxkeHni BMecTO nepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPaXKEHHUI HA OCHOBE CBOMCTB
apupMeTHIeCKUX AecTBII. PaBeHCTBO OyKBEHHBIX BbIpakeHU. Tox1ecTBo.

Crenens ¢ HaTypalbHBIM IIOKa3aTeNneM U ee cBorcTBa. OnHOWIEeHBl U MHOTOWIeHbl. CTeneHb MHOrowIieHa. ClI0KeHHUEe, BBIUUTaHUE, YMHOKEHUE
MHOTOWIEHOB. DOPMYJIIBI COKPAIIIEHHOTO YMHOXKEHUS: KBAJApaT CyMMBI U KBajjpaT pazHoctu. Popmyrna pasHocTH kBaaparos. [IpeodpasoBanue neiaoro
BBIPQXCHHUS B MHOIOWIEH. Pa3iiosxeHne MHOrOWIEHOB Ha MHOXKHUTEIN. MHOTOWIEHBI ¢ 0HOU nepeMeHHOoM. Kopens MHOrounena. Kpagparusii
TPEX4IEH; Pa3I0KEHHUE KBAJAPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanueckoi Apodu. CrokeHue, BBIMUTaHue,

YMHOXXEHUE, JiefieHre anredpandeckux ApoOeil. CTeneHs ¢ MebIM I0Ka3aTeIeM U €€ CBOWCTBA.

ParnmonanbsHble BelpaskeHUs U uX npeoOpa3oBanus. [loka3arenbcTBo ToxaecTB. KBagpaTHsie kopHu. CBoiicTBa apupMeTHUECKUX KBAaIPAaTHBIX KOPHEH U
UX MPUMEHEHHE K MpeoOpa30BaHUIO YHUCIOBBIX BHIPAKEHUIN U BHIYUCICHUSM.

YpaBHenusi. YpaBHeHue ¢ oHOM niepeMeHHONU. KopeHnb ypaBHeHus. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBHOCHIIBHOCTB ypaBHeHMM. JIuHelHOE
ypaBHenue. KBagparnoe ypaBHeHue: popMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne ypaBHeHUi, CBOIAIIUXCS K TUHEHHBIM U
KBaJpaTHbIM. [IpruMepsl peleHns ypaBHEHUH TpeTbel U ueTBepTol creneHu. Pemenne qpoOHO-paliMoHaIbHBIX YPAaBHEHUNH. Y paBHEHHE C IBYMs
IIepEMEHHBIMU. JINHEMHOE ypaBHEHUE C IBYMs [IEPEMEHHBIMH, IIPUMEPBI PEIICHHS YPAaBHEHUN B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHM ¢ ABYyMsI IEPEMEHHBIMU. PaBHOCHIIBHOCTD cucTeM. CUCTEMBI IBYX JTMHEMHBIX YPABHEHUN € ABYMs [IEPEMEHHBIMU; PELICHHE
ITOZICTAHOBKOM M CJIOKEeHUEM. [IprMepsl pelIeHns CUCTEM HEIMHEWHBIX YPAaBHEHHM C IBYMs IIEPEMEHHBIMU. PelieHne TeKCTOBBIX 3a7a4
anreOpandeckuM crocoOoM. JlekapToBbl KOOPAWHATHI Ha IUIOCKOCTH. ['paduueckas MHTEpIpeTalus ypaBHEHUS ¢ IByMs IepeMeHHbIMU. [ 'padux
JUHENHO TO ypaBHEHMs C JBYMsI IEPEMEHHBIMU; YTI0BON KOA(PGUIIMEHT NMPSAMOI; yCIIOBUE MapaieIbHOCTH NpAMbIX. ['paduku mpocreimmx
HEJIMHEHHBIX ypaBHEHUN: napabosia, runep6oia, OKpyKHOCTh. [ paduueckas HHTEpIpETaLns CUCTEM YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.
HepaBencrBa. UucnoBsle HepaBeHCTBA M X CBOMCTBA. HepaBeHCTBO ¢ 0HOM NTepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JINHEHBIE HEPABEHCTBA C
oJ1HOI nepemeHHOM. KBagparHbeie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJHOW NIEPEMEHHOM.

OYHKIINHU

OcHoBHBbIEe OHATHSA. 3aBUCUMOCTH MeXay BennunHamu. [Ipencrasnenue 3aBucumocteit popmynamu. Ilonsatue Gpynkuuu. O6nactb onpeaeneHus u
MHO’KeCTBO 3HaueHu pyHKuu. Crocoos! 3aganus pynkuuu. I'papuk Gynkunu. CoiicTBa QyHKIMMA, uX oToOpakeHue Ha rpaduke. [Ipumepst
rpaduKOB 3aBUCUMOCTEH, OTPa)KAIOIINX pealIbHbIE POIIECCHI.

Yucnosbie pynkuuu. OyHKINY, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPIMOHAIbHBIE 3aBUCUMOCTH, UX Ipaduku u cBoiicTBa. JInHeiHas
¢byHnkuus, ee rpaguk u cBoiictBa. KBaaparnunas ¢ynxkius, ee rpaduk u cBoiictBa. CreneHHble (GYHKIMH C HATYpaJbHBIMU MOKa3aTeNNsIMu 2 U 3, UX
rpaduKu U CBOMCTBA.

I'paduku pynkum y = VX, y= 3x, y= |X|



YucnoBble nocjae10BaTebHOCTH. [[OHATHE YUCIOBON TOCTIEIOBATENBHOCTH. 3a/IaHNe TTOCIEA0BATEIFHOCTH PEKYPPEHTHOM (hopmyInoi u popmymoii
N-ro wieHa. Apudmerndeckas u reoMeTpudeckas nporpeccud. @opMyIbl n-To WieHa apuhMEeTUIECKOW U TEOMETPUUECKON TTPOTPECCHil, CyMMBI TTEPBBIX
N ujeHoB. M300pakeHne WieHOB apu(METHIECKON 1 TeOMETPHUYECKOM MPOrpeccuii TOUKaMHu KOOPAUHATHOH MII0CKOCTU. CII0KHBIE TPOLICHTHI.

BEPOATHOCTDBb U CTATUCTUKA

OnucarenbHasi craTucTuka. [Ipeacrasienne naHHbIX B BUje TabIuIl, Auarpamm, rpapukos. CrnydaitHas n3aMeHYuBOCTh. CTaTHCTUYECKHE
XapaKTepUCTUKH Habopa JaHHBIX: cpellHee apu(mMeTniecKkoe, MeinaHa, HauboJiplee 1 HauMeHbllee 3HaueHus, pa3Max. [IpeacraBienne o BBIOOpOUHOM
HCCIIEI0BAHNM.

CayuaiiHble cOObITHSI H BEPOATHOCTD. [[oHATHE O CTydyaliHOM OMBITE U CITy4aifHOM COOBITHH.

Yacrora ciny4yaifHOro coobitrs. CTaTUCTUUECKUH MOAXO0/] K TIOHATHIO BEPOSTHOCTH. BEpOATHOCTH MPOTHBOMONIOKHBIX cOOBITHI. [locTOBEpHbIE 1
HEBO3MOXHbIE cOOBITUSA. PaBHOBO3MOXKHOCTB cOOBITHH. Kitaccuueckoe orpeesieHiue BEpOsTHOCTH.

Koméunaropuka. Pemenre koMOMHATOPHBIX 3a7a4 nnepebopom BapuanToB. KomOuHaTopHOe mpaBuiio ymMHokeHUs. [lepecTaHoBKY U pakTOpHal.
JIOT'UKA 1 MHOXECTBA 10u.

TeopeTnko-MHOKECTBEHHBIE MOHATUS. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
NePEeYHCICHUEM JIEMEHTOB, XapaKTepUCTUUECKUM CBOMCTBOM. CTaHapTHbIE 0003HAUEHUS
YHCIIOBBIX MHOXKeCTB. [IycToe MHOKECTBO U ero o0o3HaueHue. [logmuoxecTBo. O0BenMHEHHE U
nepeceyeHre MHOXecTB. MurocTpanus OTHOIIEHUI MEKy MHOKECTBAMU € TIOMOILBIO 1MarpaMM Oiinepa-BenHa. DnemeHTs! 1oruku. OnpeneiacHue.
Akcrombl 1 TeopeMbl. JlokazarenbeTBo. Jloka3aTenbCTBO OT MPOTHBHOTO. TeopeMa, oOpaTHas anHOM.[IoHATHE O paBHOCHIIBHOCTH, CIICOBAHHH,
yIoOTpeOIeHUE JTIOTUYECKUX CBSI30K €CJIH ..., TO B TOM U TOJIBKO B TOM CJIy4yae, IOTHUECKUE CBS3KHU, UIIH.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUMN.

(Conepxxanue pazjzenia BBOIUTCS [0 MEPE U3yueHUs! IpyTux BonpocoB.) Mctopus popMupoBaHus MOHIATHS YUCIA: HATYpalbHbIE Yyhcia, Jpoou,
HEJ0CTAaTOYHOCTh PAllMOHAIBHBIX YUCEIl JJI1 TEOMETPUUYECKUX U3MEPEHUH, HppallMoHalbHble yncia. CTapuHHbIE CUCTEMBI 3alIUCH uncen. {podu B
Basunone, Erunre, Pume. OTKpbITHE ECATUUHBIX JPOOECH.

Crapunsble cucteMbl Mep. JlecsaTuunble 1podu 1 MeTpuueckas cucrema mep. [losBieHne oTpuaTeabHBIX YUCET U HYJIA. Y paBHEHUH,
HEepa3peluMoCThb B paiuKajax ypaBHEHUH CTENEeHU, OOJIbIIeH YeThIpeX.

H. Tapranes, [Ix. Kapnano, H. X. A6ens, D. [Nantya. M300peTenne MeToa KOOpAMHAT, TTO3BOJISIONIETO MIEPEBOAUTH T€OMETPUIECKHUE 0OBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. @epma. [Ipumeps! pa3nuyHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTH. 3agada Jleonapno [Muzanckoro (Gubonayum) o KpoauKax,
yrcina @ubonauun. 3ajaya o0 MaxMaTHOM JJOCKe.

HcToku Teopun BEpOATHOCTEN: cTpaxoBoe 1eio, asapTHele urpsl. [1. @epma u b. [Tackans. 5. bepaymu. A. H. Konmoropos. Ot 3emnemepus k
reomeTrpuu. [Tudarop u ero mxona. danec. Apxumen. [loctpoenne ¢ momMoIp0 HUPKYIS U TuHEHKU. [locTpoeHne npaBUIbHBIX MHOTOYTOJIbHUKOB.
Tpucexnus yria. KBagpatypa kpyra. Y aBoenue ky0a. Mcropus uucina mt. 3onoroe ceuenue. «Hauana» Esknuna. JI. Ditnep. H. U. Jlo6aueBckuid.
Uctopus nsatoro nocrynara. Copusmsl, mapagokcel. Peseps Bpemenu -55 u

4, MeTtoabl OeHUBAHNUSA 3HAHUH



[TpoBepka u olleHKa 3HAHUN, YMEHUI U HABBIKOB YUaIIUXCS SBJSETCS BAXKHBIM CTPYKTYPHBIM KOMIIOHEHTOM Ipoliecca 00yueHHUsi U B COOTBETCTBH U C
MPUHLMIIAMUA CUCTEMAaTUYHOCTH, TIOCIIEI0BATEIILHOCTH U MTPOYHOCTU O0yUYEHUs JOKHA OCYIIECTBISTHCS B TEUEHUE BCETO Mepruoia 00ydeHHs. DTUM
00yCIIaBIUBAIOTCS Pa3IMYHbBIC BU/IBI IPOBEPKU U OLICHKH 3HAHUH.

OCHOBHBIMU U3 HUX SIBJISIIOTCS CIIEAYIOLIEE:
a) TeKy1llas IpoBepKa U OLIEHKA 3HAaHW, IPOBOJMMAas B X0/1€ IIOBCEAHEBHBIX YUEOHBIX 3aHATUH;
0) TpuMecTpoOBasi MPOBEpPKa M OI[CHKA 3HAHUH, KOTOpast IPOBOJIUTCS B KOHIIE KXKA0H Y4eOHOTO TPUMECTPA;
B) r0JI0Basl OLIEHKA 3HAHUI, T.€. OLIEHKA YCIIEBAEMOCTH YJallUXCs 3a TOJ;
I') BBIIYCKHBIE U IIEPEBOJIHBIE SK3aMEHBI.

HpI/I IMPOBECPKEC U OICHKEC Ka4CCTBA YCIICBACMOCTHU HGO6XOI[I/IMO BBIABJIATH, KaK pCHIAOTCSA OCHOBHBIC 3a1a4n OGy‘-IGHI/ISI, T.€. B KakoH MCpPC ydaluecs
OBJIaACBAIOT 3HAHUAMU, YMCHUAMU U HABBIKAMU, MUPOBO33PCHUYCCKUMHU U HPABCTBCHHO-3CTCTUYCCKUMU UACAMU, a TAKIKC crocodamu TBOp‘-IGCKOfI
ACATCIIBHOCTH.

IHoBcenHeBHOE HaOJ/II0IeHHE 32 Y4eOHOI padoTOil yyanuxcs.

3TtoT MCTO/ IMO3BOJIACT YHUTCIIO COCTABUTH IMMPEACTABIICHHUE O TOM, KaK BEAYT cebs yqamuecs Ha 3aHATHAX, KaK OHH BOCIIPUHUMAKOT U
OCMBICJIMBAIOT I/I3yIIaeMI)II71 Marcpurall, Kakas y HUX IIaMsIThb, B KaKou MCPEC OHU IPOABIIAIOT COO6paSI/ITeJH)HOCTI) U CaMOCTOATCIIBHOCTD ITPH BI)Ipa6OTKe
MNPAKTUICCKUX YMeHI/Iﬁ N HAaBBIKOB, KaKOBBI UX y‘le6H]':>Ie CKJIIOHHOCTH, HHTCPCChI U crmocooHoctu. Eciti mo BceM 3THM BOIIpOCaM y yUUTCIIA
HaKaIlJIMBAa€TCA JOCTATOYHOC KOJIMYCCTBO Ha6JHOI[CHI/II71, OTO MO3BOJIACT CMY 0oJiee 00BEKTUBHO IMOAXOUTH K ITPOBEPKE U OLICHKE 3HAHUH ydJalmunuxcs, a
TAKKE€ CBOCBPEMCHHO IIPUHUMATDH HCO6XOI[I/IMLIe MCPBI IJIA TPCAYHIPEIKICHNA HCYCIICBACMOCTH.

YcTHBI ONIpoC - HHAMBUAYAJIbHBINA, (PPOHTAIBHBIN, YIIJIOTHEHHbIH.

DTOT MeTo. sBJseTCs HauOoJiee paclpOCTPAHEHHBIM MPU POBEPKE U OlleHKe 3HaHUI. CyITHOCTh ATOr0 METO/1a 3aKJIF0YAETCs B TOM, YTO YUUTEIb
3aJjaeT y4yaluMcsi BOIIPOCHI 0 COAEP KaHUIO NU3YYEHHOTO MaTepuraa 1 mooyxaaeT X K OTBeTaM, BBISABIISASA, TAKMM 00pa30M, KaueCTBO U MOJIHOTY €ro
ycBoeHHUsl. [10CKoNIbKY YCTHBIN 0npoc sIBJIsIETCS BOIPOCHO-OTBETHBIM CITIOCOOOM ITPOBEPKU 3HAHUHN yUaIlIUXCs, €0 elle MHOI1a Ha3bIBalOT Oece oM.

[Tpu ycTHOM orpoce y4uTenb pacuieHseT n3ydyaeMblii MaTepuai Ha OTAEIbHbIE CMBICIOBBIE €IMHUIIBI (HACTH) U 10 KaXKJON U3 HUX 3a/1aeT
yuamumcs Borpochkl. Ho MoHO npeanarate yqaumcsi BOCIPOU3BOIUTh TY WM UHYIO U3YUEHHYIO TEMY MOJHOCTBIO C TEM, YTOObI OHU MOTJIH IOKa3aTh
OCMBICJIEHHOCTb, TJIYOMHY U IPOYHOCTh YCBOCHHBIX 3HAHHH, a TAKXKe UX BHYTPEHHIOO JIOTHKY. [Io MHOTMM npeaMeTam yCcTHBIH onpoc (Oecena)
COYETAeTCs C BHIMOJIHEHUEM YUEHUKAMH YCTHBIX U MUCbMEHHBIX YIpakHEeHUH. by yun s eKTHBHBIM U caMbIM pacpOCTPaHEHHBIM METO/I0M
IIPOBEPKHU U OLIEHKH 3HAHUM ydaluXcs, yCTHBIM ONPOC UMEET, OJTHAKO, U CBOM HeoueThl. C €ro MOMOIIbI0 HAa YPOKE MOKHO IIPOBEPUTH 3HAHUS HE
6onee 3-4 yyammuxcs. [losToMy Ha pakTUKe MPUMEHSIOTCS pa3Iu4Hble MOAU(PUKALIMU 3TOr0 METOJa U, B YACTHOCTH, (PPOHTATBHBIN M YIUIOTHEHHBIN
OIIpOC, a TaKKe "MOoYPOUHbIH Gaymt".



CymHOCTh PPOHTATHHOTO OIPOCA COCTOUT B TOM, YTO YUUTEINb PACWICHIET U3y4aeMblii MaTepral Ha CPAaBHUTEIHHO MEJIKUE YaCTH C T€M, YTOOBI
TaKUM ITyTEeM [TPOBEPUTH 3HAHUS Oosbllero yncina yyamuxcs. [Ipu ¢ppoHTanbHOM, €ro TakKe Ha3bIBatOT OErJIbIM, OIPOCE HE BCET/a JIETKO BBICTABIISTh
yUaIIuMCs OLIEHKH, TaK KaKk OTBET Ha 1-2 MEIKUX BOMpOca He JaeT BO3MOXXHOCTH ONPEAETUTh HU 00beMa, HU TITyOUHBI YCBOSHHSI TPOHAEHHOTO
Marepuana.

CyIHOCTh YIUIOTHEHHOTO ONPOCca 3aKIF0YaeTCsl B TOM, YTO YUUTENb BbI3bIBAET OJJHOTO YUYEHHKA JJIsl YCTHOTO OTBETA, a YEThIPEM-TIATH YyUalUMCS
IpeyiaraeT 1aTh TMCbMEHHBIE OTBETHI HA BOIIPOCHI, IOITOTOBJICHHBIE 3apaHee Ha OTAEIbHBIX JINCTKAX (KapTouKax). YIJIOTHEHHBIM 3TOT OIPOC
Ha3bIBAETCS IOTOMY, YTO YUUTENIb BMECTO BBICIYIIMBAHHS YCTHBIX OTBETOB IIPOCMATPUBAET (IIPOBEPSET) NMCHbMEHHBIE OTBETHI YYAILMXCS M BHICTABIISIET
3a HUX OLIEHKHU, HECKOJIBKO "YIUIOTHSA", T.€. DKOHOMS BpeMs Ha IPOBEPKY 3HAHUN, YMEHUIN U HaBBIKOB.

IIpakTuka yrnjaoTHEHHOTO OIIpOca IpHBEJIa K BOSHUKHOBEHUIO METOJUKH TMCbMEHHON IPOBEPKHU 3HaHUHI. CyThb €€ B TOM, UTO yYUTEIb pa3facT
yUYaIIuMCs 3apaHee MOArOTOBICHHBIE HAa OTACIBHBIX JUCTKaX OyMaru BOIPOCHI WJIH 3a/1a4d U IPUMEPHI, Ha KOTOpble oHM B TeueHue 10-12 muH. natot
IIMCbMEHHBIE OTBETHI. [[MCEMEHHBIN 0IIPOC MO3BOJISAET HA OHOM YPOKE OLIEHMBATh 3HAHUS BCEX ydalIUuXcs. JTO BaKHas MOJIOKUTEIbHAs CTOPOHA
JAHHOI'O METOJa.

N3BecTtHOM Moau(uKanyell yCTHOTO OIIpoca SIBISIETCS TAK)KE BBICTABIIEHUE OT/EJIBHBIM YYalllUMCS, TAK Ha3bIBAEMOI'0 IOYPOYHOI0 Oasiia.
IToypouHslii 6au1 BBICTABIISIETCS 3@ 3HAHUS, KOTOPBIE OTAEIbHbIC YUCHUKU IPOSIBIIAIOT B TEUCHHE BCEro ypoka. Tak, yueHUK MOXKET JIOTOJIHATS,
YTOYHSTH WK YIIIYOJIATh OTBETHI CBOUX TOBAPHILEH, IOJBEPralolMXcsi yCTHOMY onpocy. [loToM OH MOKeT IpUBOJUTH IPUMEPHI U y4aCTBOBATh B
OTBETaxX Ha BOIPOCHI YUUTEJIS IPU U3JI0KEHUU HOBOTO MaTepHaa, MposBIsATh COOOPa3UTENbHOCTh NIPH 3aKPENJICHUN 3HAaHUH, OOHApyXHUBasi, TAKUM
00pa3om, Xopoliee yCBOCHHE U3y4aeMOoil TeMbl. BricTaBiieHHE MOYpOYHOTO Oayia Mo3BOJISET MOAICP)KUBATh TTO3HABATENFHYIO aKTUBHOCTD H
MPOM3BOJILHOE BHUMAHHUE YYalIUXCs, a TAKKe JeaTh 6ojee cucreMaTudeckoi MpoBepKy UX 3HAHUH.

KonTpoJsbHbie paboTsbl.

Ot0 BecbMa 3 (HEKTUBHBIA METOJI IPOBEPKHU U OLICHKU 3HAHUH, YMEHHUI 1 HaBBIKOB yYalllUXCs, a TAKXKe UX TBOPUYECKUX crtocoOHocTel. CylHOCTh
3TOTr0 METOJIa COCTOUT B TOM, YTO MOCTIE MPOXOXKIAECHHS OTAENbHBIX TEM WU Pa3JesioB yueOHOH MporpaMMbl yUUTEIb IPOBOAUT B MTUCbMEHHON MIIN
MpaKTU4eCKoi (hopMe MIPOBEPKY U OLIEHKY 3HAHWN, YMEHUI U HaBBIKOB yuauuxcs. [Ipu npoBeneHnn KOHTPOJIBHBIX pabOT HEOOX0IMMO COOIIOATh PsijL
IUJTAKTUYECKUX TPeOOBaHUI.

[lepBoe: KOHTpOJIbHBIE PAOOTHI 11EIeCO00pPa3HO MPOBOIUTH TOT/AA, KOTAA YUYUTEIh YOeIuiIcs, 4TO MPONHACHHBIA MaTepHral XOpOIIO OCMBICIIEH U
YCBOEH ydamuMucs. Ecnu ke rmocieHue He COBCEM XOPOLIO YCBOWIIN MU3Y4aeMyI0 TeMY WIN Pa3JieNl IPOrpaMMbl, TO KOHTPOJIbHYIO padOTy IPOBOAUTH
HE CJIelyeT, a Hy)KHO IPOI0JDKATh JalbHEeHIyo yueOHyro paboTy Mo uX 6ojiee OCHOBATEIbHOMY YCBOSHHIO.

Bropoe: HE0Ox01MMO 32 OAHY-/IBE HEJEIH MPEYNPEIUTh YIAIIUXCS O MPEACTOSIICH KOHTPOIHHOW paboTe U MPOBECTH B CBSA3U C ITHM
COOTBETCTBYIOIIYIO MOATOTOBKY. OJJHOBPEMEHHO C 3THM HY)KHO J1aBaTh yUallUMCsl 3a/I1aHUs, TPeOYIOIIHe MPOSBIECHUS TBOPUECKOT'O MBITIIICHUS U



cO000pa3UTEIHLHOCTH C TEM, YTOOBI OHU YUMIIUCh UCKATh MPaBUIIbHBIC PEIICHUs] HECTAaHAAPTHBIX 33/1a4 U yIpakHeHui. Hepenko none3Ho takxke
MPOBOIUTH TaK HA3bIBAEMBIC MPEIYNPEAUTEIILHBIC TPOBEPOUHBIC PAOOTHI, MO3BOJISIOIINAE OMPEICIIATH CTENEHb MOTOTOBICHHOCTH YUaIuXCsl K
MPEICTOSIIEH KOHTPOJIBHOM padoTe.

TpeTbe: oueHb BaKHO, YTOOBI COJIEPKAHNE KOHTPOIBHON pabOThl OXBATHIBAJIO OCHOBHBIE MOJIOKEHUS H3yYEHHOTO0 MaTepralia M BKIIIOYAIIO B ce0s
TaKue BOIIPOCHI, PEIIEHUE KOTOPBIX TPeOOBAIO ObI OT YYalIUXCs MPOSBICHHS COOOPa3UTENBHOCTH U TBOPYECTBA.

quBepTOGI IIpr IPOBCACHUN KOHTPOJIBbHBIX pa60T HCO6XOI[I/IMO o0ecrneynBaTh CaMOCTOSTCILHOC BEIIIOJHCHUE yHyaluMucs qJaBacMbIX 3a,uaH1/1171, HEC
AOITYCKATh IMOACKA30K U CIIMChIBAHUSI. B sToMm cMmEIcTTE XOpOIIMMHU IIpUEMaMU SIBJIAIOTCA HOI[60p JJI yHallIuX sl pa3JIMYHbIX BApHAHTOB OJJHOT'O U TOT'O
JKC 3alaHusd, PaSMCIICHUC yUallluXCA 3a OTACIIbHBIMU CTOJIaMHU U T.[.

IIsaroe: KOHTPOJIbHBIC paGOTLI, KaK IIpaBUJIO, JOJIKHBI IPOBOAUTLCA B HCpBOfI IMOJIOBUHEC HEACIIHU U KCJIATCJIbHO HAa BTOPOM U TPETHEM YPOKE.
HepeHeceHHe KOHTPOJIbHBIX pa60T Ha KOHCI HEACIN UJIK HA ITOCIICAHNUEC YPOKU Heuenecoo6pa3Ho, TaK KakK B 9TO BpEMs y4alllUCCsA UCIIBITBIBAIOT
IOBBIIICHHOC YTOMJICHUEC, YTO, HCCOMHCHHO, MOXXCT OTPHULATCIIBHO CKAa3aTbCA HAa BBIIOJIHCHUHA KOHTpOJIBHOfI pa6OTI>I. Ilo »Toii ke MMpUYUHC
HEAOIIYCTUMO MMPOBCACHUC HECKOJIBKUX KOHTPOJIbHBIX pa60T B OJJUH JCHb.

[lectoe: yuntenb 00s13aH BHUMATEIBHO MPOBEPATH U OOBEKTUBHO OIEHUBATH KOHTPOJIbHBIE PAaOOTHI, @ TaK)Ke MPOBOJAUTH aHAINU3 KA4eCTBA UX
BBITTOJIHEHUS, KJIAaCCU(DUITUPOBATH JOMYIICHHbIE YYeHUKAMH OITUOKH U OCYIIECTBISTH IMOCIEAYIOIIYIO paboTy 1O YCTPaHEHHIO MMPOOEIIOB B MX 3HAHHSIX.
KoHTponbHble TUChbMEHHBIE paOOTHI MOJIE3HBI TEM, YTO AAIOT BO3MOXKHOCTh IPOBEPATH U OLEHUBATh OJHOBPEMEHHO 3HAHUS BCEX YYAIUXCS KJlacca UiIu
TPYIIBL, HO OHU TPEOYIOT MHOTO BPEMEHH U II03TOMY HE MOTYT IPOBOJUTHCS YaCTO.

IIpoBepka romamHux padoT ydyamuxcs.

JUist IpOBEPKHU M OLIEHKH YCIIEBAEMOCTH yJaluxcsi 00JIbIIoe 3HAYeHHE UMEET MPOBEPKa BHIIOJHEHUS UMM TOMAIIHUX 3a/jaHuil. OHa mo3BoOJIseT
YUUTENI0 U3y4aTh OTHOIIEHUE yUYalIuXcs K yueOHOM paboTe, KauecTBO YCBOEHUS M3y4aeMOro MaTepuaa, HaInyue npoOesioB B 3HAHUSX, a TAKKe
CTENEHb CAMOCTOSATEIIBHOCTH TP BBINIOJHEHUN JOMAIIHUX 33aIaHUMN.

[TpoBepka gomamHuX pabOT B TOM WK HHOM (OPME OCYIIIECTBIIACTCS Ha KaXI0M ypoke. KpoMe Toro, yuuTtens nepuoaudecku 6epeT TeTpaau C
JOMAaITHUMH pabOTaMU y4aluxcs AJs CIEeHalIbHOTo MPOCMOTpa U MpoBepKu. UTo ke kacaeTcs cinaboyCrneBaroluX, TO YUUTENb 00513aH PEeryasipHO
MPOBEPSITH BCE UX JIOMAITHUE PAOOTHI.

KasiengapHo-TeMaTnyeckoe IJIaHMPOBaHMe MO ajredpe B 7 Kiacce

HanmeHnoBaHue pa3ziesioB U TEM KonmnuecTBo JlaTa npoBeneHus KoppekTupoBka miaHa
4acoB [L1an dakt




1 IloBTOpEHME. 1

2 BxoaHoii KOHTPOJIb. 1
§1. BBIPA’JKEHUSA 3 YACA
3 YucaoBble BEIPAXKEHUS. 1
4 BripakeHust ¢ nepeMeHHBIMH. 1
> CpaBHEHME 3HAYCHUI BBIPOKCHUN. 1
§2.NPEOBPA3SOBAHUEBBIPAJKEHUH 4 YACA
6 CBolicTBa JEUCTBUI HA[ YMCIIAMU. 1
7 ToxnectBa. 1
8 ToxnecTBeHHbIe IPe0Opa30BaHUs BHIPAKCHUN. 3aluTa 1
MIPOEKTA.
9 KonTtpouabnas pa6ora Nel. 1

«AJiredOpanvyecKue BbIPAsKeHHUs»

§3. YPABHEHMS C OJHOM NEPEMEHHOM 6 YACOB

10 YpaBHEHUE U €ro KOPHHU. 1

11-12 JIunelHoe ypaBHEHHE C OTHOW IIEPEMEHHOM. 2

13-14 Pemlenue 3amay ¢ 1MOMOILIBIO ypaBHEHUM. 3aliura 2
IIPOCKTA.

15 KonTtpoubnas padora Ne2.

. 1
«YpaBHeHus1. JIuHelHbIEe YPABHEHUA»

§4. DYHKIIMU U UX TPAD®UKHU 5 YACOB

16-17 Yro takoe QyHKIHSL. 2
18-19 Boruncnenue 3HaueHnit GQyHKIUM 1o GopMmyIe. 2
20 I'paduk GpyHKIMH. 1
§5. JINHEMHASI ®YHKINS 7 YACOB

21-22 [TpsiMasi IpONOPLHUOHATIBHOCTD U €€ IpaduK. 2
23-24

JIuneitHast QyHKIMS U ee rpaduK. 2
25-26 B3aumHoe  pacnonoxeHue — rpaduUKoB  JTUHEHHBIX 2

¢GbyHKIMi. 3ammrTa npoeKTa.
27 KonTtpouabnas pa6ora Ne3. 1

«/IuHeitHas pyHKIUA U ee rpaduK»

§6. CTEIIEHb 1 EE CBOMCTBA 5 YACOB




28 OmnpenesneHne CTENEHN ¢ HATYPAIbHBIM MTOKa3aTeIeM. 1
29-30 VMHOKEHE U IEJIEHUE CTEIIEHEN. 2
31-32 Bo3BenieHne B cTeneHb MPOU3BEICHHS U CTEIICHH. 2
§7. OJHOYJIEHBI 7 YACOB

33 OHOYJIEH M €T0 CTaHAAPTHHIN BU/I. 1
34-35 YMHOKEHHE OJHOUJICHOB. 2
36 Bo3Benenue ogqHOYIEHA B CTENEHb. 1
37-38 2 3 2

OyHKIMN y=X" ¥ y=X U UX rpaduku 3amura npoeKTa.
39 KonTpoabnas padora Ned. 1

«CTeneHb ¢ HATYPAJIBHBIM NOKA3aTEIEM).

§8.CYMMA U PAZHOCTb MHOI'OYJIEHOB 6 YACOB
40-41 MHOro4JIeH 1 €ro CTaHAapTHBIN BUJL. 2
42-44 CrnosxeHue ¥ BBIYUTaHHE MHOTOUYJICHOB. 3
45 KoutpoJabsHnas padora 3a I moayroaue. 1
§9. MIPOU3BEJAEHUE OJHOYJIEHA U MHOI'OYJIEHA 5 YACOB
46-48 YMHOK€EHHE OJTHOUJIEHA HA MHOTOUJIEH. 3
49-50 Briaecenme 0011ero MHOKHUTEIS 32 CKOOKH. 2
§10. MIPOU3BEAEHUE MHOI'OYJIEHOB 6 YACOB

51-52 YMHOKE€HHE MHOTO4YJIeHa HA MHOTOUWIEH. 2
53-55 PaznoxxeHne MHOrodjieHa Ha MHOXHUTEIH CIIOCOOOM 3

IPYNIHUPOBKU. 3alUTa IPOEKTA.
56 KonTtpoJsabHas padora NeS.«MHOro4ieHb». 1

§11. KBAJIPAT CYMMBbI U KBAJIPAT PASHOCTH 6 YACOB

57-59 Bo3Benenne B KBazpaT CyMMBl M Pa3HOCTH JIBYX 3

BBIPOKECHUIA.
60-62 Paszio)keHre Ha MHOXHUTEIH C TOMOIIBI0  (HopMyI 3

KBaj[paTa CyMMBbI U KBaJIpaTa pa3HOCTH.

§12. PABHOCTb KBAJAPATOB. CYMMA U PASHOCTb KYBOB 8§ YACOB
63-65 YMHOKEHHE pa3HOCTH JIBYX BBIPAKEHUH HA UX CyMMYy. | 3
66-68 PaznoxeHne pa3HOCTH KBaJpaTOB HA MHOXKUTEITH. 3
69-70 PaznoxeHne Ha MHOKUTEIN CYMMBI U Pa3HOCTH KyOOB. | 2
§13. MIPEOGPA3OBAHME HEJIBIX BBIPAYKEHUH 7 YACOB

71-73 \ IIpeobpa3oBaHue 1ENO0ro BhIpaKeHHs] B MHOTOWJIEH. \ 3 \




74-76

[IpuMeHeHHE pa3IUYHBIX CIIOCOOOB U Pa3JIOKEHUS

MHOT'O4WJIEHa Ha MHOXKHTEIH. 3
7 KonTtpouabnas pabora Ne6. 1

«Pa3oxeHne HAa MHOKUTEIN

§14. JUHEMHBIE YPABHEHMS C JIBYMS IEPEMEHHBIMHA U UX CUCTEMBI 5 YACOB

78 JIunelHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU. 1
79-80 I'paduk TuHEHHOTO ypaBHEHUS C IBYMsI IEGPEMECHHBIMU. | 2
81-82 Cucrempl  JIMHEMHBIX  ypaBHEHMH € JByMs 2

IIEPEMEHHBIMH.

§15. PEHIEHUE CUCTEM JIMHEVHBIX YPABHEHHMM 12 YACOB

83-86 Cnoco0 ITOICTaHOBKH. 4
87-89 Cnocob cinoxeHus. 3
90-93 Pemenne 3amad ¢ MOMOIIBIO CHUCTEM YpPaBHEHHIA. 4

3amura mpoeKTa.
94 Kontpoabnas padora Ne7. 1

«Cucrembl JIMHEHHBIX YPABHECHHI»

§16. CTATUCTUYECKHUE XAPAKTEPUCTUKH 4 YACA
95-96 Cpennee apudMeTHIECKOE, pa3Max U MOJa. 2
97-98 MennaHa Kak CTaTHCTUYECKasl XapaKTePUCTHKA. 2
HUTOTI'OBOE IOBTOPEHUE 7 YACOB

9 HUTOI'OBASI KOHTPOJIBHAS PABOTA 1
100-102 VYpaBHeHHE ¢ OAHOM IEepeMEeHHOH. PemeHne 3amau c

noMoimplo  ypaBHeHuid.  @ynknmu. Crenenb ¢ | 3

HaTYypaJbHBIM I1OKA3aTENIEM.
103-105 MuorowneHsl. POpMYIIBI COKPAIIEHHOTO YMHOKCHHUS. 3

CucreMpl TMHENHBIX YPaBHEHHH.




KanenapapHo-TeMaTn4yeckoe IJIAHMPOBaHue 1o ajaredpe 8 kiace

Neni/m
HaumeHoBaHMe TeMbI Kosauuect JlaTa npoBeneHust KoppexkrupoBka. Ilpuunna.
BO 4aCOB
1o Teme ILinan dakr

IToBTOpEHMe Kypca ajaredpbl 7-ro Kiacca .

1 IToBTopenue. OyHKIMM. 1

2 [ToBTOpeHue. @opmybl COKPAIICHHOTO 1
YMHOKEHHSI.

3 IToBTOpeHne. MHOrO4JIEHBI. 1

4 BX01HOI KOHTPOJIb. 1
PanunoHajabHbIE APOOH. 23

5-6 PannonanpHbIC BRIpOKCHHUS. )

7-9 OcHoBHOE CBO¥CTBO apodu. CokpalieHne 3
JpoOeil.

10-12 | CnosxeHrie U BelUMTaHUE IpO0Eii ¢ 3
OJIMHAKOBBIMH 3HAMEHATEIISIMHU.

13-16 | CrosxeHue 1 BhIYUTAHUE IPOOCH C pa3HBIMU 4
3HAMEHATEJISIMHU.

17 KonTpoabHasi pa6ora Nel 1

no Teme «PannoHajabHbIe JPOOH»

18-19 | Ymuoxkenue apobeii. Bo3Benenue npobu B 2
CTETICHb.

20-21 | Jlenenue apoOei. 2




22-24 | TIpeoOpa3oBaHKe paliOHATbHBIX 3
BBIPAKECHUM.
25-26 K 2
DyHKIUS ik u ee rpaduk.
27 Koumponvnas paboma Ne2 no meme 1
«Payuonanvuvie opoouy
KBaapaTHble KOpHHA 18
28 ParnmonanbHbIC YyncTa.
29 HppanmoHaibHbIC YHCIIA.
30-31 | KBaapaTHbie KOpHH. ApUPMETHUCCKUT
KBaJPaTHBIM KOPEHB.
32-33 YpaBHEeHUE xX*=a 2
34 HaxosxieHre mpuOImKeHHbBIX 3HAUCHHUH 1
KBaJIPaTHOT'O KOPHSI.
35-36 Oyuknus Y~ Jx u ee rpaduK. 2
37-38 | KBajpaTHBIi KOPEHb U3 POU3BEACHUS U 2
JTpoOH.
39 KBanapaTHblii KOpEHb U3 CTETICHH. 1
40-41 | BpiHeCEHHE MHOYKUTEIS 3a 3HAK KOPHSL. 2
BHeceHre MHOYKHUTEIS MO 3HAK KOPHSL.
42 KonTponbHas padoTa 3a mepBoe MoTyrojue. 1
43-44 | TIpeoOpa3oBaHUE BBIPAKCHHMA, COACPIKALIIX 2
KBaJ[paTHbIC KOPHHU.
45 Koumponvnas paboma No3  no meme 1
«Keadpammuwie kopnu»
KBaapaTHble ypaBHeHHS. 21
46-48 | HemosiHble KBapaTHBIC YPAaBHEHUS. 3
49-51 3

dopmyna KOPHEW KBAaJPaTHOTO YPABHEHMUSI.




52-54 | PemieHue 3a7a4 ¢ MOMOIIBIO KBaJIPaTHBIX 3
YPaBHEHUM.

55-56 | Teopema Buera. 2
57 Koumponvnaa paboma Ned no meme 1
«Keaopammnwie ypaenenusn)

58-61 | PemieHue IpOOHBIX pAlHOHAIBHBIX 4

YpPaBHCHUU.
62-65 | PemieHue 3a1a4 ¢ MOMOIIBIO PAI[HOHATBHBIX
YPaBHEHUM. 4
66 Koumponvnan paboma Ne5 no meme
«/IpobHvle payuonanvHuvle ypasHeHUs)
HepaBeHcTBa 16
67 YucioBble HEPABEHCTBA. 1
68 CBOICTBa YHCIIOBBIX HEPABCHCTB. 1
69-70 | CrnoskeHue U YMHOXKEHUE YUCIIOBBIX 2
HCPABCHCTB.

71 [TorpenmHoCTh ¥ TOYHOCTD MTPHUOIMKECHUS. 1
72 Koumponvnas paboma Neb6  no meme 1
«Hucnosvle Hepasencmeay
73 [lepecedenue u 00bETMHEHHE MHOXKECTB. 1
74-75 | YucmoBbIe MPOMEKYTKH. 2
76-78 | PemieHrie HEPaBEHCTB C OJTHOM MEPEMEHHOM. 3
79-81 | PemieHue cucTeM HEPaBEHCTB C OJTHOM 3

IIEPEMEHHOM.
82 Koumponvnas paboma Ne7 no meme 1
«Hepasencmea»
CreneHb ¢ 1eJIbIM MOKa3aTeJeM
83-84 | Ompenesenne CTENEHH C TEIBIM

OTPHULATCIIbHBIM ITOKA3aTCJICM.




85-86 | CpoiicTBa CTEMEHH C IICJIBIM [TOKA3aTEIEM. 2
87 CraHIapTHBINA BHJT YHCIIA. 1
88 Koumponvnasa paboma Ne8 no meme 1
«Cmenens ¢ yenvlm nokazamenemy
JJIeMeHTbI CTATUCTHKHU 7
89-91 | CO0p u rpynIMpoBKa CTATUCTHYCCKUX 3
JTAHHBIX.
92-94 | HarusagHoe MpeacTaBACHUE CTaATUCTHYECKOM 3
uH(bOpMaIInu.
95 T'ooBasi KOHTPOJILHASI padoTa 1
IToBTOpEHUE 7
96 ParnonanbHbie po0u. 1
97 KBanpaTHbie KOpHH. 1
98 KBanpaTHble ypaBHEHUS. 1
99-100 | HepaBeHcTBa. 2
101- CTeneHsb ¢ IeIbIM T0Ka3aTesIeM. 2
102
102

KasiengapHo-teMaTuyeckoe IJIaHMPpOBaHMe 1O ajaredpe 9 kiaace

No
n/n

HaumeHoBaHue pa3iejioB M TeM

KoJu-Bo
9acoB
no

KoJu-Bo
JacoB
o TeMe

Jara n

DOBCICHUA

IL1an

dakr

KoppexTupoBka



pa3nen

y
1 Iloemopenue 1
Keaopamuunasa gpynkuusn 27
2-3 | Oynkumsa. O6macTh onpeneeHus 1 00JacTh
3HAYCHUM.
4-5 CBoiicTBa QYHKIIHH.
6 BxoaHasi KOHTpoOJIbHasI padoTa
7-8 KBampaTHbIil TpeXUJIEH U €ro KOPHH.
9-11 | Pa3nokeHue KBaIpaTHUHOTO TPEXUJICHA Ha
MHOKHUTEJIH.

12 Kounrpouabnast padora Nel mo teme
«@DyHKIUU U UX cBoiicTBa. KBaapaTHblii
TPexX4JieH»

13- OyHKIHSA ¥ = ax”, eé rpauK U CBOHACTBA.

15

16- Ipadukn GyHKIHI y=ax+n 1 y=a(x-m)°

18

19- [Toctpoenue rpadrka KBaApaTUIHON

21 byHKINN.

22- dynkmsg y=x"

24

25- Kopensb N-ii crenexu.

27

28 Konrpoabnas padora Ne 2

«KBanparnunas pynkuus. CreneHHas

¢pynkuus. Kopenb n-oi creneHmw»
Ypaenenusa u nepasencmea c oonoii 12

nepemeHHou




29- [lenoe ypaBHEHHE U €r0 KOPHHU. 2
30
31- JpoOHbIe panioHaabHbIE YpaBHEHUS. 3
33
34- Pemienns HepaBeHCTB BTOPOU CTENEHU C 3
36 OJTHOM MEePEeMEHHOM.
37- | Pemienue HepaBEeHCTB METO0M MHTEPBAJIOB. 3
39
40 KonTpoabnas padora Ne 3 mo teme 1
«YPpaBHEHUS U HEPABEHCTBA C OJJHOH
nepeMeHHOID)
Ypaeuenusa u nepasencmea c 0eymsn 22
nepemeHHbIMU
41- YpaBHEHHE C AByMS IEPEMEHHBIMU U €TI0 2
42 rpaduk.
43- ['paduueckuii cocod perieHus: cucTeM 3
45 YpaBHEHMUIA.
46 KonTposabHasi padora 3a mosayroaue 1
47- Peuienne cucteM ypaBHEHHUI BTOPOi 4
50 CTETICHH.
51- Pemrenne 3amau ¢ mOMOIIBIO CUCTEM 4
54 YpPaBHEHUI BTOPOM CTEIIECHMU.
55- HepaBeHncTBa ¢ 1ByMsi IEpEMEHHBIMU. 3
57
58- CucreMbl HEPaBEHCTB C ABYMS 4
61 MIEPEMEHHBIMH.
62 Kountpoabnas padora Ne 4 mno reme 1

«YpaBHEHHUS] M HEPABEHCTBA C IByMA
nepeMeHHbIMI




Apugpmemuueckan u ceomempuuecxkan
npozpeccuu

14

63 YucaoBbIE MOCIEN0BATEIBHOCTH. 1
64- | OnpeneneHue apuPMETHIECKON MPOTPECCHUH. 2
65 dopmyna N-To uieHa apupMeTHIecKon
IPOrPECCHUH.

66- dopmysia CyMMBI TIEPBBIX N YJICHOB 3
68 apu(hMETHIECKON TTPOTPECCUH.
69 KonTpoabnasi padora Ne 5 mo teme 1

«ApupmMeTnyecKas MPOrpeccus»
70 - | OnpeneneHne reOMETPUUECKOM MPOTPECCHH. 3
72 ®dopMyiia N 4jieHa TeOMETPUIECKOM

IPOTPECCHH.

73- ®opMyia CyMMBbI IEPBBIX N YJIEHOB 3
75 r€OMETPUUECKON MPOrPECCUH.
76 KonTpoabnasi padora Ne 6 1o teme 1

«I'eomeTpuyecKasi MPOrpeccus

Dnemenmovt KOMOUHAMOPUKU U Meopuu 11
Bepoamnocmen

77 [Tpumepbl KOMOMHATOPHBIX 33/1a4. 1
78- [TepecTaHOBKH. 2
79
80- Pa3zmemenus. 2
81
82- Coueranus. 2
83
84 OTHOCHTEIIbHAS YaCTOTa CIIy4aillHOTO 1




COOBITHSI.
85- BeposATHOCTh paBHOBO3MOKHBIX COOBITH. 2
86
87 Kounrpoabnasi padora Ne 7 1
10 TeMe «JIeMEHTbI KOMOMHATOPUKH U
TEOPUH BEPOSITHOCTH»
Oboowarouiee noemopenue. 15
Iloozomoexka xk 'HA
88- Breraucienws. 2
89
90- ToxecTBeHHbIE TPEOOPA30BAHUS. 2
91
92- VYpaBHEHUS U CUCTEMBI YPABHEHUM. 3
94
95- HepaseHnctaa. 3
97
98- HToroBasi KOHTpoOJIbHAs padoTa. 2
99
100- OyHKIUY. 3
102

HUHTEPHET - PECYPCBbI
http://4-8class-math-forum.ru - JIerckuit Matematuyeckuit @opym JUisl IIKOJIBHUKOB 4 - 8 KIIacCOB.
http://eidos.ru/ - JluctaniimonHoe o0Opa3oBaHUE: KYPChI, OIMMITHA B, KOHKYPCHI, TPOSKTHI, HHTEPHET-KypHa "Digoc".
http://umnojenie.narod.ru/ - Crioco® yMHOXeHHS "TpeyroabHUKOM".



http://4-8class-math-forum.ru/
http://eidos.ru/
http://umnojenie.narod.ru/

http://www.mathprog.narod.ru - marepuanbsl MO MaTeMaTHKe ¥ WHPOPMATHKE IS YYUTENeH M y4allMXCs CPEJAHUX IIKOJI, MOATrOTOBIICHHBIN
y4HTENIeM cpeaHeit o0eodpazoBarebHON MIKOIB TUIIMHBIM Bagumupom.

http://kvant.mccme.ru/ - caiit HayuHo-nomysnsipHoro pu3uko-MareMaTuieckoro xypaaia "Ksaut".

http://zaba.ru - caiit "MarteMaTHYECKUE OJMMITHAIbI U OJUMITHAIHBIC 3a0aun’.

http://comp-science.narod.ru - AMAAKTHYECKUE MAaTepHalbl [0 WHPOPMATHKE W MAaTEeMaTHKE: MaTepPHalbl OJIMMIIMAJ HIKOJIBHUKOB IO
HIPOrpaMMHUPOBAHUIO, MOJrOTOBKA K OJMMIIHA/IaM I10 IPOrpaMMHUPOBaHHIO, IUIAKTHYSCKUE MaTepualbl 110 anredpe u reomerpud (6-9 i) B popmare
LaTeX u np.

http://www.School.mos.ru - caiiT HOMOXXET MIKOJIBHUKY HAWTH HEOOXOAUMYIO HH(GOPMAIUIO ISl IIOJrOTOBKH K YpOKaM, MaTepuall sl pedepaToB
U T.JI.

http://www.history.ru/freemath.htm - 6ecrutaTHbie 00y4aromHe MPOrpaMMBI II0 MaTEMATHKE IS IIKOJIbHUKOB.

http://www.uic.ssu.samara.ru/~nauka - caiit "ITyresomutens B MUPE HAYKU ajist mikoinbHUKOB'.

http://www.prosv.ru - caiit usnatenbcrsa «IIpoceierue» (pyopuka «MaTemaTHKa)
. http:/www.mnemozina.ru - cait usaarenbcrBa Muemo3uHa (pyoprka «MaTeMaTHKay)

http:/www.drofa.ru - caiit uzgarenscrsa JIpoda (pydpuka «MaremaTuka)

http://www.center.fio.ru/som - metouyeckre peKOMEHIAIMH YIUTEIIO-MPEAMETHUKY (IIPEACTAaBICHBI BCE MIKOJIbHBIC MPEIMEThI). MaTepuasl s
CaMOCTOSTENILHOM pa3paboTKu MPOQHIBHBIX PO M AKTHBU3ALKH Ipoliecca 00y4YeHHs B CTapIlel IIKoJIe.

http://www.edu.ru - LleHTpanbHbIii 00pa30BaTEeIbHBII NOPTAN, COACPKUT HOPMATUBHBIC TOKYMEHTHl MUHHCTEPCTBA, CTAHIAPTHI, HHPOPMAIIHIO O
HPOBE/ICHHUE IKCIIEPUMEHTA.

http://www.internet-scool.ru - caiit MatepHer — mKoyibl u3aarenbcTBa IIpocBemnienre. YueOHbIH MaH pa3paboTaH Ha OCHOBE (heaepanbHOTO
0asucHOro y4eOHOro IiaHa Juisi 001eo0pa3oBaTenbHbIX yupexaeHuii PO u npencrasisier odnacts 3HaHuil «MaremaTrkay. Ha caiite npeacraBieHsl
WHuTepHeT-ypoku no anredpe 1 HayanaM aHaiu3a U FTeOMETPHH, ¢ BKIIIOYAIOT NOArOTOBKY caaun EI'D .

http://catalog.alledu.ru/ - Bece o6pa3zoBanue. KaTasior ccpuiok

http://som.fio.ru/- B nomouip yuurento. dexepaiius HHTEPHET-00pa30BaHUs

http://www.school.edu.ru/catalog.asp?cat_ob_no=1165 - Poccuiickuii oOpa3oBarenbHbIii mopran. Katanor crnpaBoYHO-UH()OPMAIIOHHBIX
HCTOYHUKOB

http://teacher.fio.ru/ - Yuurens.py — enepaiiust HHTEpHET-00pa30BaHUs

http://allbest.ru/mat.htm - DnekTpoHHbIC OecrIaTHbIE OMOTHOTEKH

http://en.edu.ru/db/sect/3217/3284 - EctecTBeHHO-Hay4HBII 00pa30BaTeIbHBIN MOPTa (YIYCOHUKH, TECTHI, OJUMITHA/IBI, KOHTPOJIbHBIC)

http://mathem.by.ru/index.html - Maremaruxa online

http://comp-science.narod.ru/

http://matematika.agava.ru/

http://center.fio.ru/som/subject.asp?id=10000191

http://www.samara.fio.ru/resourse/teachelp.shtml#mate

http://refportal.ru/mathemaics/ Pedeparsl mo maTemarnke

http://www.otbet.ru/ Jlemaem ypoku Bmecre!



http://www.mathprog.narod.ru/
http://kvant.mccme.ru/
http://zaba.ru/
http://comp-science.narod.ru/
http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://www.uic.ssu.samara.ru/~nauka
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.profile.edu.ru/
http://www.internet-scool.ru/
http://catalog.alledu.ru/
http://som.fio.ru/
http://www.school.edu.ru/catalog.asp?cat_ob_no=1165
http://teacher.fio.ru/
http://allbest.ru/mat.htm
http://en.edu.ru/db/sect/3217/3284
http://mathem.by.ru/index.html
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/
http://www.otbet.ru/%D0%9E%D1%88%D0%B8%D0%B1%D0%BA%D0%B0




