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1.

IHosicHUuTeIbHAA 32N CKA
1.1 HopmaTuBHO-nIpaBOBasi 0CHOBA padoyeil MpPorpaMmbl

Pabouas yueOHas mporpamma 1o aiareOpe opueHTUpOBaHa Ha oOyyarolmuxcs 7-9 KjIaccoB OCHOBHOM
IIKOJIBI ¥ pa3paboTaHa Ha OCHOBE HOPMATUBHBIX JOKYMEHTOB!

1. Ilpukaz MunucrepcrBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 17 nexadps 2010 rona
No 1897 «O06 yrBepkiaeHun ¢heaepaibHOr0 TOCYIapCTBEHHOTO0 00pa30BaTENbHOTIO CTaHAapTa
OCHOBHOTro o01miero obpaszoBaHusi» (¢ m3MeHeHUsMH OT 29 nekabps 2014 roma Ne 1644 «O
BHECCHHM W3MEHCHHMH B npuka3 MuHHCTepcTBa oOpa3oBanus U Hayku P®D ot 17 mekabps 2010
rona Ne 1897 «O6 yreepxknenun @I'OC ocHOBHOTO 00111eTO 00pa3oBanus», oT 31 gexadps 2015
romga Ne 1577 «O BHeceHWH W3MEHEHUH B (peepanbHBI TOCYIapCTBEHHBI 00pa30BaTEeIIbHBIN
CTaHJapT OCHOBHOTO 00mero o0pa3oBaHUsA, YTBEP)KICHHBIA MNpUKa3oM MHHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @eaepannn ot 17 nexadps 2010 roma Ne 1897»);

2. Tlpukaz MunoOpuayku Poccum ot 23 aBrycra 2017 roma Ne 816 «O6 yrBepxaeHuu Ilopsaka
OPUMEHEHUS  OpraHu3alUsIMH,  OCYLIECTBISIIONIMMH  OOpa30BaTelNbHYIO  JESTEIbHOCTD,
AJIEKTPOHHOTO OOy4YeHUs, MUCTAHIIMOHHBIX OOpA30BaTENbHBIX TEXHOJOTMA MpU peann3anuu
00pa30BaTeNbHBIX TPOrPAMM.

3. IIpuxa3z MunucrepctBa npocseiienus Poccuiickoit @enepanuu ot 28 nexadpst 2018 rona Ne 345
«O denepanpHOM TIEepeuyHE Y4EOHHMKOB, PEKOMEHAYEMBIX K HMCIOJIb30BAaHUIO TPHU pean3aliiu
UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeNbHBIX MMPOrPaMM HAa4YaJbHOTO OOIIETo,
OCHOBHOTO 00IIeT0, cpeHero oomero oopasoBanus» (¢ u3ameHeHussMu ot 8§ mas 2019 roga Ne
233).

4. TloctanoBnenue ['maBHOro rocynapcTBEHHOro caHutapHoro Bpaya Poccun ot 29 nexabps 2010
roga NeNe 189, 2.4.2.2821-10 «O6 yrBepxaenun CaunlluH 2.4.2.2821-10 «CanurapHo-
SMHUJIEMHOIOTUYECKHEe  TpeOOBaHUS K  YCIOBHSIM W OpraHu3anmu  OOydeHHs B
0011e00pa30BaATEIbHBIX YUPEHKACHUIX ).

5. Tlpukas @enepanbHOl ciykObI 110 HaA30py B chepe oOpasoBanus u Hayku oT 6 Mast 2019 roma Ne
590, npuka3z MunucrepcrBa npocseuienust Poccuiickoit @enepaunn ot 6 mag 2019 roga Ne 219
«O0 yTBEp)KIECHMHM METOJIOJIOTUM U KPUTEPHEB OLIEHKHM KauecTBa o0Imero oOpa3oBaHUS B
0011e00pa3oBaTeIbHBIX OpPTaHU3AIUSAX Ha OCHOBE MPAKTUKUA MEXKIYHAPOJIHBIX HCCIETOBAHHMA
KayecTBa MOATOTOBKH 00YYarOIINXCS».

IIporpamma cocTaBieHa B COOTBETCTBUHM ¢ TpeboBaHusMH DenepanbHOro rocyIapCTBEHHOIO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOro oodmero obpazoBanus (OI'OC OOO); TpeboBaHUSIMHU K
pe3ysibTaTaM OCBOGHHS OCHOBHOW 00pa3oBaTeNbHOM NporpaMmbl (JIMYHOCTHBIM, METalpeAMETHBIM,
IpPEeIMETHBIM); OCHOBHBIMHM MOJXOJaMH K pa3BUTHIO M (OPMUPOBAHUIO YHUBEPCAIBHBIX Y4E€OHBIX
neiictBuii (YVY]l) nmns ocHoBHOro obmiero oOpasoBanusi. B Heil cobmiogaeTcss mMpeeMCTBEHHOCTHh C
denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM HayallbHOTO 0O0IIero oOpa3oBaHMs;
YUUTBIBAIOTCSI BO3PACTHBIE U MCUXOJIOTHYECKHE OCOOEHHOCTH IIKOJILHUKOB, OOYUYaIOIIMXCS HAa CTYHNEHH
OCHOBHOTO 00111eT0 00pa30BaHusl, YYUTHIBAIOTCS MEXIPEAMETHBIE CBSI3H.

[Tporpamma siBisieTcs KIHOYEBBIM KOMIIOHEHTOM Y4eOHO-METOJMYECKOro KoMmIuiekTa «Anredpa 7-9»
JUISE OCHOBHOW KONl (aBTOpbl-cocTaBuTenu: A. I'. Mopakosuu, M. 3ybapeBa, M: MHuemo3uHa).
[TporpamMmma opueHTHpOBaHa Ha pabOTy MO y4eOHO-METOJUYECKOMY KOMIUIEKTY aisi 7-9 kmaccoB A.T.
MopakoBUY U KOJJIEKTHBA aBTOPOB.

1.2. O0mas xapakTepucTHKA y4e0OHOr0 MpeaMera

Copep:xanre MaTeMaTHUEeCKOro 00pa30BaHMs MPUMEHUTEIBHO K OCHOBHOM IITKOJIE TIPEICTABICHO
B BHJIC CJICAYIOIINX COACPKATEIBHBIX pa3/ieioB. DTo apudmMeTnka; anredpa; GyHKIIUHA, BEPOITHOCTD U
CTaTHCTUKA; reoMeTpus. Hapsiay ¢ 3TuM B cojiepkaHre OCHOBHOTO OOIIET0 00pa3oBaHus BKIFOUEHBI JBa
JOMOJTHUTECIIbHBIX METOAOJOTUYCCKUX pa3iciia: JIOTUKAa U MHOXECTBA, MaTEMAaTUKa B UCTOPHICCKOM
pa3BUTHUH, YTO CBSI3aHO C peanu3aluei 1enel o0IeHHTEIUIEKTYAIbHOTO U O0IIEKYIbTYPHOTO Pa3BUTHS
yuanuxcs. CoaepxaHue KaKI0ro U3 3TUX Pa3JIesioB pPa3BOPAYMBAECTCS B COAEPKATEIbHO-METOAUYECKYIO



JIMHUIO, TIPOHU3BIBAIOIIYIO BCE OCHOBHBIE pa3/ieibl COAEPKAHUA MAaTEMaTHUYECKOr0 00pa30BaHMs Ha
TaHHOU cTyreHu oOyueHus. [Ipu 3ToM nepBast TuHUS «JIOTMKa U MHOXKECTBAY CITYXKHUT LIETH OBIAJICHUS
yUYaAIIAMUCS HEKOTOPBIMH JIEMEHTaMH YHUBEPCAJIbHOTO MaTEMaTHUECKOTO s3bIKa, BTopas «MareMaTnka
B UCTOPUYECKOM PA3BUTUN» CIIOCOOCTBYET CO3AaHUIO OOIIEKYIbTYPHOTO, TYMaHUTApHOTO (poHa
U3y4eHHs Kypca.

Copepxanune pazzaena «ApudMeTuKa» CIyKUT 0a30i IS JATbHEUINEr0 NU3YUYCHUS yIaIIuMHUCS
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO UX JIOTUYECKOTO MBIIIIICHUS, (POPMHPOBAHUIO YMEHHUS T10JIb-
30BaThCsl AITOPUTMAMH, & TAKXKE IPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX B
TIOBCEHEBHOM KU3HU. Pa3BUTHE MOHSITHS O YHCIIC B OCHOBHOH IIIKOJIE CBSI3aHO C PAIlHOHAILHBIMU H
UppaMOHATLHBIMHU YUCIIaMH, (HOPMUPOBAHHEM NIEPBUYHBIX IPEACTABICHUN O ACHCTBUTEILHOM YHUCIIE.
3aBepilieHHE YHCIOBOM TUHUH (CHCTEMATH3aIUs CBEICHHI O ICHCTBUTEIILHBIX YUCIIaX, O KOMILIEKCHBIX
YHciax), Takxke, Kak 1 0oJiee CJI0XKHbIE BONPOCH apupmMeTuku (aroput™ EBkinaa, OCHOBHAs TeopeMa
apu(METHKH ), OTHECEHO K CTYIEHH OOIIETo CpeHero (IT0JTHOT0) 00pa3oBaHUsI.

Copepxanue pazzena «Anredpay cnocoOCTBYeT GOPMUPOBAHUIO Y YUAIIUXCS MATEMATHIECKOTO
arrmapara Jisl pelIeHus 3a/1a4 U3 pasHbIX pa3/iejoB MaTEeMaTHKH, CMEXHBIX TPEJAMETOB, OKPYKaIOIICH
peanbHOCTH. SI3BIK anreOpsl MOAUYEPKUBAET 3HAUEHUE MAaTEMATUKH KaK S3bIKa JIJIsl IOCTPOCHUS
MaTeMaTHYECKUX MOJIEJIeH TIPOIIECCOB U SIBJICHUH pealbHOro MUpa. B 3amaun uzyueHust ainreOpsl BXOIST
TaKXKe Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJMMOTO0, B YaCTHOCTH, JUII OCBOCHHS Kypca
UH(POPMATUKHU, OBJIaJICHIE HABBIKAMU JICTYKTUBHBIX paccyxaeHuil. [I[peoOpazoBaHre CHMBOIBHBIX (OPM
BHOCHUT CTIeU(UIECKUI BKIIA]] B pa3BUTHE BOOOPAKECHHS yJAIIUXCS, UX CIIOCOOHOCTEH K MaTeMaTH4Iec-
KOMY TBOPUYECTBY. B OCHOBHO# IIKOJIE MaTepUall TPYINITUPYETCs BOKPYT PallMOHAIBHBIX BBIPAKEHHH, a
BOTIPOCHI, CBSI3aHHBIC C UPPAMOHAILHBIMH BBIPAKEHUSMH, C TPUTOHOMETPHUSCKUMHU (DYHKIIUSIMHA U
npeoOpa30BaHUSIMK, BXOIST B COJCPKAHUE Kypca MaTEMAaTUKH Ha CTapIICH CTYIIEHH OOyUEHHsI B IIIKOJIC.

Coneprxanue paznena « DyHKIIMU» HAIEJICHO Ha MOJIyYeHHE MIKOJIbHUKAMHA KOHKPETHBIX 3HAHUH
0 (DYHKIIMH KaK BaKHEUIIICH MAaTEeMaTHYECKON MOJICIH JJIsl ONMCAHUS U MCCIICIOBAHUS Pa3HOOOPa3HBIX
nporecco. MzyueHue 3Toro mMarepuaia CocoOCTBYET Pa3BUTHIO y YUAIIUXCSI YMEHUS MCIIOJIb30BaTh
pa3JInYHbIC SI3bIKA MATEMATHKH (CIIOBECHBII, CHMBOJIMYECKUH, rpa)uueCKnii), BHOCHT BKJIAJI B
(dopMHpOBaHUE TPEAICTABICHUH O POJIM MATEMATHKH B Pa3BUTHU LIUBIIU3AINH U KYJIbTYPHI.

Paznen «BeposTHOCTD M CTATUCTHKAY» — 00s3aTEIbHBIA KOMIIOHEHT IIKOJILHOTO 00pa30BaHus,
YCUJIMBAIOIINH €T0 MPUKIIAJHOE U MPAKTHYECKOE 3HaYCHNE. DTOT MaTeprall HE0OXO0IUM, MPEKIE BCETO,
Uit popMHUpOBaHUS Y yyamuxcs GYHKIIMOHATBEHONW IPaMOTHOCTH — YMEHUS BOCIIPUHUMATh U
KPUTUYECKH aHAIM3UPOBATh HH(OPMAIIHIO, TPECTABICHHYIO B pa3IMYHbIX (hopMax, TOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTUX PEalbHBIX 3aBUCHMOCTEH, MPOU3BOAUTH MIPOCTEHIINE BEPOATHOCTHBIE
pacuetsl. 3y4eHne 0CHOB KOMOMHATOPHKH MTO3BOJIUT YUAIIEMYCs OCYIIECTBIATH PACCMOTPEHUE
clIy4aeB, epe0op M MOoJCYET YKclia BAPUAHTOB, B TOM YHCIIE B MPOCTEUIITNX MPUKIAIHBIX 3aa4ax.

[Tpu n3ydeHnH CTATUCTHKHU U BEPOSTHOCTH 00OTAIAIOTCS TPEICTABICHUS O COBPEMEHHON
KapTHHE MHUpa U METO/IaX ero ucciaenoBanus, GopMUpyeTcsl IOHUMAHUE POJIM CTATUCTUKH KaK UC-
TOYHHKA COIMATIHHO 3HAUMMON MH(POPMAIINH, U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIUICHUSI.

OcoOeHHoCThIO pazfena «JIornka U MHOKECTBay SIBISIETCA TO, YTO MPECTABICHHBII B HEM
MaTepHal MPEUMYIIEeCTBEHHO U3y9daeTcsl IPU pacCMOTPEHUH Pa3IMYHBIX BOPOCOB Kypca. CooTBeT-
CTBYIOIIMN MaTepuaj HalleJIeH Ha MaTeMaTHUeCKOoe pa3BUTHE ydalluxcs, GopMupoBaHUE Y HUX YMEHUS
TOYHO, C’KaTO ¥ SICHO M3JIaraTh MBICITH B YCTHOUM M TMCBMEHHON PEYH.

Paznen «Matematuka B HICTOPUYECKOM PA3BUTUM» MPEAHA3HAYCH IS (HOPMHUPOBAHUS
NPEICTaBICHUN O MAaTeMaTHKE KaK YaCTH YeJIOBEUECKOU KYJIbTYPHI, U OOIIETO Pa3BUTHS MIKOJHHUKOB,
JUISL CO3JIaHUsI KYJIbTYPHO-UCTOpUYECKON cpebl 00yueHus. Ha Hero He BbIenseTcs cuenuaibHbIX
YPOKOB, YCBOCHHE €T0 HE KOHTPOJIHUPYETCS, HO COJIEPIKAHKE ATOTO pa3fiesia OpraHmIHO MPUCYTCTBYET B
y4eOHOM Ipolecce Kak CBOETo poja 'yMaHUTApHbIN (poH npHu paccMOTpeHUH POOIeMaTHKH OCHOBHOTO
COJIepKaHUsI MAaTeMaTHIECKOTo 00pa3oBaHusl.

JlaHHast mporpaMMa Mo MaTeMaTUKe It OCHOBHOM IIKOJIBI SIBIISIETCS JIOTUYECKUM TPOI0KEHUEM
IIPOTPaMMBI [T HA49aIbHOM IIKOJIBI M BMECTE C HEHl COCTaBIISIET ONMMCAaHKE HEMPEPBIBHOTO Kypca
MaTeMaTHKH ¢ 1-ro mo 9-i kiacc o61eo0pazoBaTeIbHOMN IIKOJIBI.

1.3.llenn u3yvyeHus: npeamera.



OOydenue MaTeMaTHKE B OCHOBHOM IIIKOJIC HANIPABICHO HA JOCTH)KEHUE CIETYIONINX LIEIeH:

B HAIIpaBJICHUU JINYHOCTHOT'O PA3BUTUS:
e (QopmHpoBaHUE MPEICTABICHUI O MaTEMATHKE KaK YacTH O0IIEYeTI0BEYECKON KYIbTYPHI, O
S3HAYUMOCTHU MATCMATHUKU B PaA3BUTHUU LUBHUIIN3allUU U COBPECMCHHOT'O OGH.IGCTBa;
® Ppa3BUTHE JIOTHYECKOTO U KPUTUYECKOTO MBINUICHUS, KYIbTYPhI PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;
e (HOopMUPOBAHNE UHTEIUICKTYaTbHOM YECTHOCTH i 0ObEKTUBHOCTH, CIIOCOOHOCTH K MPEOIOJICHUIO
MBICJIMTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIIUX U3 O6LII[CHHOI‘O OIIbITA,
® BOCHHTAHHUE KAQ4ECTB JIUYHOCTH, 00ECIICUNBAIONINX COIMATBEHYI0 MOOMIBHOCTD, CIIOCOOHOCTh
NPUHUMATH CAMOCTOSITEIIbHBIC PEIICHUS;
o (bOpMI/IpOBaHI/Ie KadyCCTB MbIIJICHUA, HGOGXOI[I/IMBIX AJid agantanuu B COBpECMCHHOM
UH(POPMALIMOHHOM O0IIECTBE;
® pa3BUTHE MHTEpPECa K MATEMATUYECKOMY TBOPUECTBY M MaTEMaTHYECKHX CIIOCOOHOCTEHH;

B METaIlpeIMETHOM HAIPaBJICHUU:
e  (opMHpOBaHHUE MPEACTABICHUI 0 MaTEMAaTHKE KaK YacTH 00IIeUeI0BEYECKOM KYIbTYphI, O 3HA-
YUMOCTH MaTEMaTHKHU B PA3BUTHH IMBUIIM3AIMU U COBPEMEHHOTO O0IIECTBA;
® DA3BUTHC HpeIICTaBJIeHI/If/'I 0O MaTE€MAaTUKE KaK (1)0pMe OIMMCaHUuAg U METOAC ITO3HAHUA
JEHCTBUTENBHOCTH, CO3/IaHNE YCIOBUM JUIsl TPUOOPETEHUSI IEPBOHAYAIBHOTO OIIbITA
MaTeMaTHYECKOTO MOJICIIMPOBAHUS;
e (popmupoBaHuE OOLINX CIIOCOOOB MHTEIUIEKTYaIbHON JIEATEIbHOCTH, XapaKTEPHBIX JIJIs
MaTEMATHKH ¥ SBJISTFOIIUXCS OCHOBOW MTO3HABATEIBHON KYJIBTYPhI, 3HAYUMOM ISl Pa3IHYHBIX chep
4eJI0BEYCCKOH JIeATEILHOCTH;

B IpCAMCTHOM HAIIPABJICHUU:
® OBJIaJICHHEC MATEMAaTHYCCKUMU 3HAHUSMHU M YMEHUSMH, HEOOXOAMMBIMH JJIsl TIPOIOJKCHUS
00pa30BaHus, U3YUYCHUS CMEKHBIX JUCIUIUINH, IPUMEHEHHS B TOBCETHEBHOM JKU3HU;
e co3ganue pyHAAMEHTA I MAaTEeMaTHYECKOTO Pa3BUTHS, (HOPMUPOBAHUS MEXaHU3MOB
MBIIIJICHUSA, XapaKTCPHBIX OJIA MaTeMaTHUECKOU ACATCIIBHOCTH.

Lenpro nzyuenus Kkypca anreOpsl B 7 - 9 Ki1accax sIBISIETCS pa3BUTHE BBIYMCIATEIBHBIX
YMEHMH 10 YPOBHS, O3BOJISAIOLIETO YBEPEHHO HUCIIOJIB30BATh UX NP PELICHUH 33/1a4 MaTEMaTUKU U
CMEXHBIX ITPEIMETOB, YCBOEHHE alapaTa ypaBHEHUI U HEPABEHCTB KaK OCHOBHOTO CPE/ICTBA
MaTeMaTHYeCKOro MOJICIMPOBAHUS 33/1a4, OCYILECTBIEHUE (PYHKIIMOHAIBHOM MOJITOTOBKH HIKOJIBHUKOB.
Kypc xapakTtepusyeTcsi MOBBIIIEHUEM TEOPETUUECKOTO YPOBHS 00yUYEHUSs, IOCTENEHHBIM YCUIHEM POJIU
TEOPETUYECKUX 0000IIEHNH 1 AeJyKTUBHBIX 3aKimtoueHui. [IpukianHas HarpaBIeHHOCTh pacKphIBaeT
BO3MOXKHOCTh M3y4yaTh U pelIaTh MIPAKTUUYECKHE 3a/1aUH.

B ocHOBe mocTpoeHus JaHHOTO Kypca JeKUT UJest TyMaHU3aluu 00y4eHHsl, COOTBETCTBYOILAs
COBPEMEHHBIM IIPEJCTABICHUAM O LEJIAX IIKOJIBHOIO 00pa30BaHus U yIeomas 0co00e BHUMAaHUE
JUYHOCTH YUYEHHUKA, €r0 HHTEPECaM M CIIOCOOHOCTSIM.

[IpennaraemMslif Kypc Mo3BoJsieT ooecreuyuTs GOpMUPOBAHUE, KAK IPEIMETHBIX YMEHUH, TaK U
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUM IKOJbHUKOB, a TAKXKE CIIOCOOCTBYET JOCTHKEHHIO ONpeAeIEHHbBIX
B0 ®I'OC nMUHOCTHBIX Pe3yJabTaTOB, KOTOPBIE B JAIbHENUIIIEM MTO3BOJIAT YHalllUMCSl IPUMEHSATh
IIOJIyYEHHBIE 3HAHUS U YMEHHUS JUIsl PEIICHUS Pa3IMUHbIX )KU3HEHHBIX 3a/1a4.

1.4. O0mas xapaKTepucTHKA NPOrPaMMBbI

Wudopmariis 0 BHECEHHBIX U3MEHEHUSAX B MPUMEPHYIO MPOTpaMMy HIIM aBTOPCKYIO MPOTpaMMy U
X 000CHOBaHHE:

B mensx opraHu3anuy JIMYHOCTHO-OPHUEHTUPOBAHHOTO IMOAXO0J]a, 3allJIAHUPOBAHO YPOKOB-
KOHCYJIbTallui B 7 Kjiacce 5 yacoB mo TemaM: «DopmyJibl COKPAIEHHOTO YMHOXKEHHS», « Pasnoxxenue
MHOT'OYJIEHOB HA MHOXKUTEJIN C MIOMOIIBIO (POPMYJT COKpAIIEHHOTO YMHOXEHUD», «ITOroBoe MOBTOPEHUE

basucHblil yueOHBII M1aH HAa W3y4YeHHe anreopsl B 7-9 kilaccax OCHOBHOM IIKOJIBbI OTBOJUT 4 yaca

B HEJIENIO B 7 Kjacce U no 3 Jaca B Henento B 8 U 9 kiaccax, Bcero 350 ypoKoB.
[Tporpamma o0ecrnieurnBaeT JOCTUKEHHE CIAENYIOUINX PE3YIbTaTOB:
JUYHOCTHBIE:



(hopMHpOBaHNE OTBETCTBEHHOT'O OTHONICHHUS K YUEHUIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaromUXCsl K CAMOPA3BUTHUIO U CaMO0OOpa30BaHUIO HA OCHOBE MOTHBAIIUH K O0yYEHUIO U
MMO3HAHMIO, BEIOOPY AAJIbHEHIIIEro 0o0pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE Tpodeccuii u
po(heCcCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY MTOCTPOCHUIO HHIUBUYATHHON
00pa30oBaTeNbHOI TPACKTOPUH C YUETOM YCTOMUYUBBIX [T03HABATEIBHBIX HHTEPECOB;
(hopMUPOBaHHE [ETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKY;

(dbopMUpOBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHHYECTBE CO
CBEPCTHUKAMH, CTApPIIMMHU 1 MJIQAMIMMU B 00pa3oBaTeabHOM, 00LIECTBEHHO MOJIE3HOM, yueOHO-
UCCJICIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BHUAX JCATCIbHOCTH,

YMEHHE SCHO, TOYHO, TPAMOTHO HU3JIaraTh CBOM MBICIH B YCTHOW U MUCbMEHHOU peuu, IOHUMATh
CMBICJI IOCTaBJICHHOM 3ajlauu, BBICTpaUBaTh apryMEHTAIIUIO0, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

KPUTHYHOCTH MBIIIICHUS, YMEHUE PAaCIO3HABATh JIOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS,
OTIIMYATh FUIOTE3Y OT (aKTa;

KpPEaTUBHOCTH MBIILJICHHSI, MHUITUATHBA, HAXOTYMBOCTh, aKTUBHOCTH TP PEIICHUN
TEOMETPHUYECKUX 3a7ad;

YMEHHE KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOH 1eATeIbHOCTH;
CIOCOOHOCTH K IMOIIMOHAILHOMY BOCIIPUSATHIO MAaTEMAaTHYECKUX O0OBEKTOB, 3a/1a4, PEIICHUH,
pacCyXIeHHI;

MCTAIIPCIAMCTHBIC!

YMEHHUE CaMOCTOSITENBHO IIJIAHUPOBATh AJIbTEPHATUBHBIC ITYTH JTOCTHKEHUS LEJIEM, OCO3HAHHO
BBIOMpAaTh Hanbosee Y3PPEKTHBHBIE CITOCOOBI pEIIeHNs YIeOHBIX U TIO3HABATEIBHBIX 33/1a4;
YMEHHE OCYIIECTBIIATh KOHTPOJIb [0 PE3yIbTaTy U M0 coco0y NEeHCTBUS HA YPOBHE
MPOU3BOJIHLHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbIe KOPPEKTUBBI;

YMEHHUE aJIeKBaTHO OLIEHUBATH NMPABIJIBHOCTh MJIM OIIMOOYHOCTH BBHIMIOJIHEHUS YI€OHOH 3a/1a4H,
e€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;

OCO3HAHHOE BJIaJICHHE JIOTUYECKUMH JICHCTBUSMU OIPEACTICHUS MOHATUH, 0000IIeHN s,
YCTaHOBJICHHS aHAJIOTUH, KJ1acCU(UKAIIKM Ha OCHOBE CAaMOCTOSITENILHOTO BBIOOpA OCHOBaHUI U
KPUTEPHUEB, YCTAHOBIICHUSI POJOBBIX CBA3EH;

YMEHUE YCTAHABIMBATh IPUYMHHO-CIIEACTBEHHBIEC CBA3H, CTPOUTH JIOTHYECKOE PACCyKICHHUE,
YMO3aK/II04eHre (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATH U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA, MOIEIU
Y CXEMBI JIJIs pelieHus y9eOHBIX ¥ MMO3HABATEIbHBIX 33/1a4;

YMEHHE OpTraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JAEATEIBLHOCTD C yUYUTENIEM U
CBEPCTHUKAMM: ONPENENATh LI€TH, pacpeaessiTh QYHKIUU U pPOJIM YYaCTHUKOB, 00IIKE CIIOCO0Y
paboThl; yMeHHE paboTaTh B IpyIIe: HAXOJUTh 00IIee pelIeHne U pa3peraTh KOH(MIUKTH Ha
OCHOBE COTJIACOBaHUS MO3UIMI U yueTa HHTEPECOB; CIyILIaTh NapTHEPA; (GOpPMYIHpPOBaTh,
apryMEHTUPOBATh U OTCTAUBATH CBOE MHEHMUE;

dhopMHupOBaHKE U PA3BUTHE YUEOHOU U OOIIETIOIB30BATEIHCKOM KOMIIETEHTHOCTH B 00JIaCTH
MCIOJIH30BaHUS MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MK T-koMIeTeHTHOCTH);
TIepBOHAYANIbHBIE MPEACTABIEHUS 00 UAEIX U O METOJ]aX MaTEMATHKHU KaK YHHUBEPCATHLHOM SI3BIKE
HAyKU U TEXHUKHU, O CPEICTBE MOJACIUPOBAHUS SABJICHUM U IIPOLIECCOB;

yYMEHHE BHJIETh MaTEMAaTUUYECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHOMN CUTYaIH B IPYTHX
JUCLHUIIIINHAX, B OKPYKaIOLIEH KU3HH;

YMEHHE HAXOJUTh B Pa3IUYHBIX UCTOUHUKAX HHPOPMAIINIO, HEOOXOAUMYIO JJIs PEIICHUS
MaTeMaTHYECKUX MPoOIIeM, U IPEACTaBIATh €€ B MOHATHOW (hopMe; IPUHUMATh pEIlIeHHUE B
YCIIOBUSX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSITHOCTHOM HH(OpMAaLINK;

YMEHHE TOHUMATh U UCIIOJIb30BaTh MaTEMATUYECKUE CPEICTBA HAMISIIHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIs WUTIOCTPALMK, HHTEPIIPETAlluY, apTyMEHTalluu;

YMEHHE BBIJIBUTATh THIIOTE3bI IPU PEIICHUH YU4eOHBIX 33/1a4 U IOHUMATh HEOOXOAUMOCTh HX
IIPOBEPKHU;

yMEHHE MPUMEHATh UHIYKTUBHBIE U JIETYKTUBHBIE CITIOCOOBI pacCyXI€HUN, BUAETh pa3IyuHbIe
CTpaTETrny pELICHUS 3a/1a4;



® [IOHMMAaHHUE CYIIHOCTH aJTOPUTMHUYECKUX MPEINHCaHUI 1 YMEHUE JIeHICTBOBAaTh B COOTBETCTBUU C
IPEUIOKEHHBIM allTOPUTMOM;

® yMEHHE CaMOCTOSITeNIbHO CTaBUTh LIEJIH, BEHIOMPATh U CO3[1aBaTh AJITOPUTMBI JJIs1 PEIICHUS
y4eOHBIX MaTEeMaTHYECKUX MPOOIIEeM;

® yYMEHHE IUIAHUPOBATh U OCYLIECTBIATH AESATEILHOCTh, HAIIPABICHHYIO HA PEIICHUE 3a/1a4
HCCIIEIOBATEIBCKOTO XapaKTepa;

peIMEeTHBIE:

e chopMupoOBaTH MPAKTHUECKUE HABBIKH BBHITIOJTHEHHUS YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTAJIBHBIX
BBIYUCIICHHUH, Pa3BUTh BEIYUCIUTEIBHYIO KYJIBTYPY;

® OBJIAJICTh CUMBOJIMYECKHUM SI3bIKOM areOphl, BEIpadoTaTh (hOpMaaIbHO-ONEpaTUBHBIC
anredpanvyeckue yMEHUsl U HAyUUThCS IPUMEHSTh UX K PEIICHUI0 MaTeMaTUYECKUX U
HEMaTeMaTUYeCKUX 3a7ay;

®  U3y4YUTh CBOWMCTBA U TpadUKU FIEMEHTAPHBIX (PYHKIMMA, HAYYUTHCS UCIIOIb30BATh
byHKIIMOHaIbHO-TpaduuecKue NpeCTaBICHUs 11 OMUCAHUS U aHAJIM3a PeaIbHBIX
3aBUCHUMOCTEI;

® DPa3BUThH JIOTUYECKOE MBIIIICHUE U PEUYb — YMEHHUS JIOTHYECKU OOOCHOBBIBATh CYKJICHUS,
IIPOBOJIUTH HECIIOKHBIE CHCTEMATH3allUH, IPHBOIUTH TPUMEPHI M KOHTPIPUMEPHI, UCTIOIH30BATh
pa3NyHbIe A3bIKM MAaTEMaTUKHU (CIIOBECHBIN, CAMBOIUYECKHH, rpaduuecKuil) s WILTIOCTPALIUH,
UHTEPIpETAINHU, APTYMEHTAINH U JI0KA3aTeNIbCTBA;

e cdopMupoBaTh NPEACTABICHUS 00 N3y4aeMbIX MOHATHSAX U METOJaX KaK BaXKHEUIITNX CPEICTBAX
MaTeMaTHUYECKOTO MOJICITUPOBAHUS PEATbHBIX MPOLIECCOB U SIBICHUM;

® yYMCHHE IPUMEHSTh U3Y4YCHHBIC TIOHATHS, PE3YJIbTAaThl, METOIBI JJISl PEIICHUS 3314
NPaKTUYECKOTO XapaKTepa U 33a4 U3 CMEXHBIX JUCIUIUINH C UCTIOIB30BaHUE MIPH
HEOOXOUMOCTH CIIPABOYHBIX MATEPHAIIOB, KAIBKYJISTOPA, KOMIIBIOTEpA.

OO0pa3zoBarenbHbIC U BOCITUTATENBHBIC 33]a49l 00YYECHUSI MATEMATHKE JTOJHKHBI PEIIaThCs
KOMIUIEKCHO € Y4ETOM BO3PACTHBIX OCOOCHHOCTEH ydamuxcs, crneunGuKl MaTeMaTHKU KaK HAyKd U
y4e0OHOT0 MpeMeTa, ONPEISISIoNIeH e€ poih 1 MECTO B O0IIEH cHcTeMe IIKOJILHOTO O0YUCHHS 1
BOCTIMUTAHHUS.

YcnenrHoe ocyniecTBICHHE NeIarornYecKoi e TeIbHOCTH COBPEMEHHBIM YUHUTEIEM MaTeMaTHK!
HEBO3MOXKHO 03 mpuMeHeHUs H3PPEeKTUBHBIX Nearornyeckux TEXHOJOTHI 00yueHHs U BOCTIUTaHMUS.
Hcnonp3oBaHne eqarornaeckux TEXHOJIOTHH MO3BOJISIET PAllHOHAIEHO BBICTPAUBATh MPOIIECC
00y4yeHHs, YTOObI HE BOSHUKAJIO OJTHON M3 BaKHEHIINX MPOoOIeM MaTeMaTHYeCKOT0 0Opa3oBaHMs —
po0JIeMbl HEHACHIILCTBEHHOTO 00YyUeHHSI MaTeMaTHKe.

MoTuBHpPOBaHHOE U3Y4YE€HHUE MaTEMATUKHU BO3MOKHO JIUIIb TOT/AA, KOTAA y 00y4YaroMMUXCsl y1aeTcs
chopMupOBaTh HHTEPEC K MPEIMETY, €T0 MOHATHUSIM, HJIESIM, METOZaM. A JIJI1 5TOTO HE0OXOAMMO, YTOOBI
YUEHHKH UMeNH 0oJiee MHUPOKOe MPeICTaBIeHHE O POJIM MaTeMAaTUKU B pa3IMUHBIX chepax
KHU3HEIEATSIILHOCTH YEIIOBEKa.

MaremaTrueckoe o0Opa3oBaHue ABIsETCS 0053aTeNbHON U HEOThEMIIEMOM YacThiO 00IIEro
00pa30oBaHMs Ha BCEX CTYNEHSIX LIKOJBI.

Jlnst peasiv3aluy 1aHHON MPOrpaMMBbl UCTIONIB3YIOTCS MEJarorndeckue TEXHOIOTHH:

TEXHOJIOTUSI KOMMYHHUKATUBHOTO O0yUYEeHHS;
TEXHOJIOTHUS JINYHOCTHO-OPUEHTHPOBAHHOTO O0yUYCHHS,
TEXHOJIOTHUS TIPOOIEMHOTO 00yUEeHYS,
WHPOPMAIIMOHHO-KOMMYHHUKAITMOHHAS TEXHOJIOTHS;

e 3/10pOBbecOeperaronre TeXHOIOTHH.

310poBbecOeperarole TeXHOJIOTHH, TPUMEHsIEMbIE B ITpoLiecce 00yUeHUS:

e 3apsnKa Juid 1J1as;

® CMCHa BUJIOB JICATEIIEHOCTH;

® OMOIMOHAIBHAS Pa3psKa,

® TIOCTPOCHHE YPOKa B COOTBETCTBUM C AMHAMUKOW BHUMAHHS, YIUTHIBAsI BPEMSI KOKIOTO

3aJJaHHS.

®opmbl paboThl: ppoHTaNBbHAS paboTa, UHAMBUIYaIbHAsE paboTa, KOJJIEKTUBHAs padoTa,

napHasi pabota, rpynmnoas padoTa.



MeTtoast paboThI: pacckas; 00bsICHEHUE, IEKIUs, Oecea, MPUMEHEHHE HATIISTHBIX TTOCOOHI,
Qg depeHIMpOBaHHbIC 331aHNUs, CAMOCTOATENbHAsE paboTa, B3aMMOIPOBEPKa, CAMOIIPOBEPKA
TUAAKTHYECKas Urpa, peuieHue npo0aeMHO-IIOUCKOBBIX 3a/1ad.

OcHoBHas Gpopma o0yUeHHS - YPOK

B cucrteme ypoKOB BBIACISIOTCS CAEAYIOIINE BUIbI:

VYpok-nekuus. [Ipennonaratorcs COBMECTHBIE YCUIIUS YUUTENS M YIEHUKOB JUISl pEIIEHUs 001ei
npo0JIeMHOI Mo3HaBaTeabHOU 3agaun. Ha TakoM ypoke UCHoIb3yeTcsl IEMOHCTPAIlMOHHBIN MaTepual Ha
KOMITbIOTEpE, Pa3pabOTaHHBIN yYUTEIEM WIH YYCHHUKAMH, MYJIbTUMEAUHHbBIE TPOAYKTHI.

Ypok-nipaktukym. Ha ypoke yuamuecs paboTarOT HaJl pa3IMuYHbIMU 3aJaHUSIMU B 3aBUCUMOCTH OT
CBOEH MOATOTOBIEHHOCTH. BHUIbI paboT MOTYT OBITH CAMBIMH Pa3HBIMH: MIUCbMEHHBIE UCCIIEJOBAHUS,
pelleHne pa3InyHbIX 33/1a4, IPAKTUYeCKoe MPUMEHEHHE PA3IMYHbIX METOJOB PEIICHUS 3a/1ay,
MHTEPAaKTUBHbIE YPOKU. KOMIIbIOTEp Ha TAKUX ypOKaX MCIOJB3YETCS KaK JIEKTPOHHBIN KaIbKYJIATOP,
TpPEeHa)Kep YCTHOIO CYeTa, BUPTyallbHAas J1a00paTopusi, UICTOYHUK CIIPABOYHON MH(OPMALIUU.

VYpoxk-uccienoanue. Ha ypoke yuamuecs pemaioT mpoOIeMHYI0 33]a4y UCCIIE0BATEIbCKOTO
XapakTepa aHATUTHYECKUM METOJIOM U C TOMOIIbI0 KOMIIBIOTEPA C UCTIOIB30BAHUEM PAZITUYHBIX
nabopaTopuid.

KoMOuHMpoBaHHBIN ypOK IpenoiaraeT BoIIOIHEHHE padoT U 3aJaHuil pa3HOro BUA.

Ypok—urpa. Ha ocHOBe HTpOBOM J€ATEIIBHOCTH, YYAIIHECS MTO3HAIOT HOBOE, 3aKPEIUISIIOT
U3YYEHHOE, OTpadaThIBAIOT pa3inyHble yueOHbIe HABBIKU.

VYpok pemienus 3a1au. BeipabaTsiBatoTes y 00y4aronmxcs YMEHHUs U HaBbIKU PELICHUS 3a/1a4 Ha
ypoBHE 0a30BOH U MPOABUHYTON MOAr0TOBKE. JIF000# ydamuiicss MOKET UCTIONb30BaTh KOMITBIOTEPHYIO
UHPOPMALMOHHYIO 0a3y M0 METOJaM PEIICHHs Pa3IMYHbIX 33/1a4, 10 CBOHCTBAM dJIEMEHTAPHBIX
byHKIMHI 1 T. 1.

VYpox-tect. TecTupoBaHue MPOBOAUTCS C LENBIO JUATHOCTHKH MPOOETIOB 3HAHUI, KOHTPOJIS YPOBHS
00y4EeHHOCTH 00Y4aIOIIUXCs, TPEHUPOBKH TEXHHUKE TeCTUPOBaHUs. TecThl mpeasiararoTcs Kak B
[I€YaTHOM, TaK U B AJIEKTPOHHOM BapuaHte. [[pyuem B KOMIbIOTEPHOM BapHUaHTE BCETa C
OTpaHUYEHUEM BPEMEHHU.

VYpok-3aueT. YCTHBIN U TMCbMEHHBINA OMPOC 00YJArOIIUXCs 0 3apaHee COCTABIECHHBIM BOIIPOCaM, a
TaKKe pelIeHHe 3a/1a4 Pa3HOTO YPOBHS 110 U3YUYEHHOH TeMe.

VYpok — camocrositenbHas padota. [IpemiararoTcst pa3ubie BUABI CAMOCTOSITEILHBIX pa0doT.

VYpok — KOHTpoJIbHAs padoTa.

Hapsny ¢ TpanuunonHbsiMu (hOpMaMu yPOKOB, UCIIONIB3YIOTCS U HECTaHIaPTHbBIE: YPOKU-AUCITYTHI,
YPOKH-JIEKIIH, YPOKU-IKCKYPCHH, YPOKH-KOH(PEPEHIINH, T0KIa 5], pedepaThl, MPOEKTHI U T.J., IPH ITOM
NPUMEHSIOTCS] O0BSICHUTEIbHO-UILTIOCTPATUBHBINA METO/, IPOEKTHBIN METOJ, NCCIIEI0BATEIbCKUI METOI,
UH(POPMALIMOHHO-KOMMYHUKATUBHBIN METO/]1, 3BPUCTUYECKUI METOA U APYTHE.

Wcnone3yrores cnenyromue GopMbl U METOIBI KOHTPOJIS YCBOEHUSI MaTepuaia: YCTHbIA KOHTPOJIb
(MHAMBHTyaJIbHBIN ONPOC, yCTHAs MPOBEpKa 3HAHUM ); MMCbMEHHBIN KOHTPOJIb (KOHTPOJIbHBIE pabOTHI,
MaTeMaTUYeCKUe AUKTAHTbI, TECThI), IPOBEPKA JOMAIIHETO 3a/1aHuUs.

KonTtpoms 3a ypoBHEM c(hOpMUPOBAHHOCTH NO3HABATENbHBIX Y Y [l IpeaCTaBiseT MpOBeieHNE
CaMOCTOSITENIbHBIX, KOHTPOJIbHBIX padoT, KaK B TPAAUIIMOHHOM, TaK U B TECTOBOM U 3aueTHON (hopmax.
@DopMbI KOHTPOJIS: TEKYLIHH U UTOTOBBIN. [IpoBoaNTCS B pOpME KOHTPOIBHBIX PaOOT, pACCUMTAHHBIX HA
40 MUHYT, TECTOB U CAaMOCTOSITENIbHBIX paboT Ha 15 — 20 MuHyT ¢ nudPepeHInpOBaHHBIM OLIEHUBAHUEM.

Texymuii KOHTPOJIb IPOBOAUTCS C LIENIBIO POBEPKH YCBOECHHUS N3Y4aeMOI0 U IIPOBEPSIEMOIO
POrpaMMHOT0 MaTepHalia; COJep>KaHUE OMPENEISIOTCS YUUTENIEM C YIETOM CTETIEHU CI0XKHOCTU
U3y4aeMoro Marepuaia, a Takke 0COOCHHOCTe! o0yJaromuxcs Kiacca

1.5. IInanupyemble pe3yabTaTbl 00y4eHH.

Matemaruueckoe 0Opa3oBaHue SABISETCS 0053aTeIbHON U HEOTHEMIIEMOM YacThIO OOIIETo
00pa30BaHMs Ha BCEX CTYMEHAX IIKOJbl. OOyueHre MaTeMaTHKE B OCHOBHOM IIKOJIE HAIIPABJICHO Ha
JOCTHKEHHUE CIEAYIOIINX PE3yabTaTOB:

B HaNpaBJIEHUH JTUYHOCTHOT'O PAa3BUTHS:
e (¢opMHupoBaHUE TPEACTABICHUNH O MaTeMaTHKE KaK YacTH OOIIEYeIOBEYECKON KYIbTYPhI, O
3HAYUMOCTHU MATEMATHKHU B Pa3BUTHU LUBUIINW3alUU U COBPEMEHHOT'O 06HI€CTBa;
® Da3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBILIUICHHUS, KYJIbTYphl pPE4YH, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;



(hopMUpOBaHHE WHTEIUIEKTYabHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOI0JICHUIO
MBICITUTENBHBIX CTEPEOTHUIIOB, BEITEKAIONINX M3 OOBIJICHHOTO OIIBITA;
BOCIIUTAHHE KAYeCTB JMYHOCTH, OOCCIIEYMBAIONINX COIMAIBHYI0 MOOWIBHOCTH, CIIOCOOHOCTBH
MPUHUMATh CAMOCTOSITEIIHBIC PEIICHUS;
dbopMUpOBaHHE KAa4yeCTB MBIIUICHUS, HEOOXOMMMBIX IS aJanTallid B COBPEMEHHOM
MH(POPMAIIMOHHOM OOIIECTBE;
pa3BUTHE HHTEPECA K MATEMaTHYECKOMY TBOPUECTBY M MATEMATUIECKUX CIIOCOOHOCTEIH;
YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOHM MBICIIM B YCTHOW M MMCbMEHHON pPEedYu, IOHUMATh
CMBICII TIOCTAaBJICHHOH 3aJlau, BBICTPAaWBaTh AapTryMEHTAIMIO, MPHBOAMTH MPUMEPHl U
KOHTPIIPUMEDHI;
KPUTHYHOCTh MBIIUICHHUS, YMECHHE DPAacllO3HABATh JIOTMYECKH HEKOPPEKTHBIC BHICKAa3bIBAHUS,
OTJIMYATh THIOTE3Y OT (aKTa,
MPEJCTaBICHUE O MaTEMAaTUYECKON HayKe Kak cepe 4eroBeUecKon e TeNbHOCTH, 00 JTanax ee
pasBUTHSL, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHSI IUBUITU3ALINY;
KpEaTUBHOCTH  MBIIUICHUS, HWHHUIIMATABA, HAXOAYMBOCTh, AKTHBHOCTh IPH  PEIICHUH
MaTEeMaTHYECKUX 3a7ad;
yYMEHHUE KOHTPOJIMPOBATH MPOIECC U PE3yJIbTaT YUeOHOH MaTeMaTHIeCKOM e TeIbHOCTH;
CIOCOOHOCTh K SMOIIMOHAJIBHOMY BOCIHPHSITHIO MAaTeMaTHYEeCKUX OOBEKTOB, 3ajay, PEIICHHIA,
paccyXJIeHU;

B METANPEIMETHOM HalpPaBICHUH:
pa3BUTHE TMPEACTABICHUH O MaTeMaTUKe Kak (OpMe OMUCAHUS W METOAC IO3HAHWUSI
JCUCTBUTEIILHOCTH, CO3/IaHUE  YCIOBHH JUIi  NPUOOPETEHHS MEPBOHAYAILHOTO  OIBITA
MaTEeMaTHYECKOTO MOJICITUPOBAHUS;
dbopmupoBaHHE OOIUX CIIOCOOOB WHTEIUICKTYalbHON JEATEIBLHOCTH, XapaKTePHBIX IS
MaTeMaTHUKU U SIBIISIONIMXCS OCHOBOW ITO3HABATEIBHON KYJIbTYPHI, 3HAYMMOM IS Pa3IMYHBIX
cdep 4eIIoBEUCCKOM e TEIIbHOCTH;
MEepPBOHAYAIBHBIC MPEICTABICHHUS 00 UACAX M O METOJaX MAaTEeMAaTUKU KaK YHUBEPCAIBHOM SI3bIKE
HAyKH M TEXHUKH, CPEACTBE MOICITUPOBAHUS SIBJICHUI U ITPOILIECCOB;
YMEHHUE BHJIETh MATEMAaTHYECKYIO 3a/Jadyy B KOHTEKCTE MPOOJIEMHOW CHUTyalldd B JPYTUX
JTUCIUILINHAX, B OKPYXKAIOIICH KU3HU;
YMEHHE HAaXOJIUTh B Pa3IUYHBIX HCTOYHUKAX HH(pOpMAIHIO, HEOOXOIUMYIO IS pPEIICHUS
MaTeMaTHYECKUX MPoOJeM, MPEACTABIATh €€ B IMOHATHOW (opMe, TPUHUMATH pPEIICHUE B
YCIOBUSIX HETIOJIHOM 1 N30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(OPMALINK;
YMEHHE IIOHMMaTh W WCIOJh30BaTh MAaTeMaTHYECKUE CPEICTBA HArAIHOCTH (Tpadukwy,
JUarpamMMBbl, TaOIHIIBI, CXEMBI U Jp.) IS WULTIOCTPAIAN, HHTEPIPETALNN, apTyMEHTAITIH;
YMEHHE BBIJBUTATh TUINOTE3bl MPHU PEIICHUH YYEeOHBIX 3a]a4, MOHUMaTh HEOOXOAMMOCTh HX
MIPOBEPKH;
YMEHHE TMPUMCHSITh WHAYKTUBHBIC U JICTYKTHUBHBIC CIIOCOOBI PaCCyKICHUH, BHICTh Pa3IHIHBIC
CTpaTeTHH PEIICHUS 33]1aY,
MOHMMAaHKE CYITHOCTH aITOPUTMUYECKUX MPEANMCAHUN U YMEHHE IEHCTBOBATh B COOTBETCTBUU C
MPEIJIOKEHHBIM aITOPUTMOM;
YMEHHE CaMOCTOSTEIBHO CTaBHUTh I, BBIOMPATh W CO3JaBaTh AJITOPUTMBI JUISL PEIICHHS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIEM;
YMEHHE IUIaHUPOBATh M OCYIIECTBIATH JICATEIIBHOCTh, HAIMPABICHHYIO Ha pEIICHHE 3aJ]ad
MCCIIEIOBATEIILCKOTO XapaKTepa;
B IIPEIMETHOM HAIPaBICHHUH:
OBjaseHne MaTEeMAaTHYSCKHUMH 3HAHWSIMH W YMEHUSAMH, HEOOXOIUMBIMU JUISl TIPOJJIOJDKEHUS
o0pa3oBaHMs, H3YICHHS CMEXHBIX JIUCIUTIINH, TPUMECHECHUS B TTIOBCEAHCBHON KHU3HU;
Coznmanue (¢dyHmaMeHTa [UIsi MaTEMaTHYECKOTO pa3BUTHUS, (OPMUPOBAHUS MEXaHHU3MOB
MBIIJICHHS], XapaKTePHBIX I MAaTEMAaTUYECKOU IS TENbHOCTH;
Oriamenne 0a30BBIM TOHATHWHBIM alilapaTOM 110 OCHOBHBIM pas3JiellaM  COJICPIKAHHUS,
MPEJICTAaBJICHHEe OO0 OCHOBHBIX HM3y4aeMbIX TMOHATHIX (YHCIIO, TeoMeTpudeckas ¢Gurypa,
ypaBHEHHUE, BEPOSATHOCTD) KaK BAKHEHUIITNX MAaTEMATHUECKUX MOJIEIISX, TO3BOJISIOMIUX OMUCHIBATh
Y U3y4aTh peasbHbIC MPOIECCHI U SBICHUS;



Ymenue paboTarh ¢ MaTeMaTUYeCKMM TEKCTOM (aHAIM3MPOBATh, H3BJIEKATh HEOOXOIUMYIO
nH(OPMAIINIO), TPAMOTHO MMPUMEHSATh MAaTEMaTHYECKYI0 TEPMUHOJIOTHIO ¥ CHMBOJIMKY, HUCIIOIB30-
BATh PA3JINYHBIE SI3bIKK MaTEMATUKH;

PasButHe npencraBleHMM O 4YHUCIE, HATypaJbHBIX YMCEJ, OBJIAJCHUE HAaBbIKAMM YCTHBIX,
IIACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUM;

OByazeHue OCHOBHBIMHU CIIOCOOAMHU TMPEACTABICHUS W aHalU3a CTATUCTUYECKUX JIaHHBIX;
HaJM4ue MPEeACTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U O Pa3IMYHbIX
croco0ax uX U3y4eHHsI, O BEPOSTHOCTHBIX MOJIEIIAX;

YcBoeHHE CHCTEMaTHUYECKUX 3HAaHUH O TUIOCKUX (UTYpax U UX CBOICTBAX, a TAK)Ke Ha HATJISAHOM
YPOBHE — O MPOCTEHIIMX IPOCTPAHCTBEHHBIX TEIaX, YMEHUE NPUMEHITh CHUCTEMATHUYECKHE
3HaHUSA O HUX Ul PELICHUS TEOMETPUYECKUX U IIPAKTUYECKUX 3a]1a4;

YMeHust u3MepsTh JJIMHBI OTPE3KOB, BEJIMYUHBI YITIOB, HCIIOIb30BaTh (DOPMYIIbI ISl HAXOXKACHUS
MIEPUMETPOB, IJIOLIa/Iel U 00BEMOB FEOMETPUUECKUX (UTYD;

YMeHHE IpUMEHATh W3YYEHHbIC IIOHATHUSA, PpE3yJbTaTbl, METOABI JUIA pEeUIeHUs 3a1ady
IIPAaKTUYECKOI0 XapakTepa M 3alad U3 CMEKHBIX JUCHMIUIMH C MCIOJb30BaHUEM IIPH
HE0OXOIMMOCTH CIIPABOYHBIX MaTEPUANIOB, KAIbKYJISATOPA, KOMIIbIOTEPA.

YMeHne  mpoBOAMTH  KiacCH(HKAIMW,  JOTHYECKHe  OOOCHOBAHMS,  JIOKA3aTeNbCTBA
MaTeMaTUYECKUX YTBEPKACHUII;

YMeHue pacrno3HaBaTh BUJbl MaTEMaTUUECKUX YTBEPKICHHUM (aKCHOMBI, ONIPENIEIECHUSI, TEOPEMBI
U JIp.), IpsIMBIE B OOpaTHBIE TEOPEMBI,

OBnazeHue CUMBOJIBHBIM SI3BIKOM — aireOpbl, MpUEeMaMH BBINOTHEHHUS TOXICCTBEHHBIX
MpeoOpa3oBaHUl PALMOHAIBHBIX BBIPAKEHUH, pEIIeHUS YpaBHEHUI, CHUCTEM YpaBHEHHI,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHE HMCIIOJIb30BaTh MJCK0 KOOPAMHAT HA IUIOCKOCTH IS
UHTEpIpETallM YpaBHEHUW, HEPAaBEHCTB, CHCTEM, YMEHHME MPHUMEHITh anredpanyeckue
npeoOpa3oBaHus, anmapar ypaBHEHUH 1 HEPABEHCTB ISl PEHICHUS 3a7ad U3 Pa3IMYHBIX Pa3JIesioB
Kypca;

Osnanenne cucreMoll (HyHKIIMOHAJIBHBIX MOHITUN, (YHKIMOHAJIBHBIM SI3BIKOM M CHMBOJIMKOM,
YMEHHE Ha OCHOBE (DYHKIIMOHAIbHO-TpapUUECKUX MPEICTaBICHUN OMKMCHIBATh U aHAJIM3UPOBATh
peanbHble 3aBUCUMOCTH;

OBnazneHue reoMeTpUUECKUM SI3bIKOM, YMEHHE HCIOJb30BaTh €ro JJsl OMHCAHUS NPEIMETOB
OKpY’KaIOIlIEr0 MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUI U M300pa3UTEIbHBIX yMe-
HU, TproOpeTeHNe HaBBIKOB T€OMETPHUECKUX MOCTPOCHHM.

7-9 knaccol
JIMYHOCTHBIMU pe3yNibTaTaMU M3y4YEHHs TpeaMeTa «Anredpa» SBISIOTCS CleNyOIIHe
KayecTna:
HE3aBUCUMOCTb U KPUTUYHOCTb MBIIIJICHUSA
BOJISI 1 HACTOMYHBOCTH B JOCTHXXCHUMU IICIIN.

CpeI[CTBOM JOCTHIKCHUS OTHUX PE3YIIbTATOB ABJISACTCA:

cucTeMa 3a/laHii yueOHUKOB;

HCIIOJIb30BAHUE COBOKYITHOCTH TEXHOJIOTHM, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSATEIBHOCTH
U KPUTUYHOCTU MBIIUIEHUS: TEXHOJOTUSI MPOOJIEMHOr0 JIuajiora, TEXHOJIOTUS MPOAYKTHBHOTO
YTEHUS, TEXHOJIOT Ul OLIECHUBAHMSL.

MertanpeqMeTHBIMU pe3yJbTaTaMH HM3ydeHHUs Kypca «AnreOpa» SBISIOTCS IEpBOHAYAJIbHBIC

npeaCTaBICHUA 00 HACAX U O MCTOAAX MATCMATUKHN KaK YHHBCPCAJILHOM A3BIKC HAYKHU U TCXHUKH, CPCO-
CTBC MOJCIIMPOBAHUSA SIBIICHHUH U IMpOoLICCCOB;

YMEHHE BHJETh MaTEeMaTHYECKyI0 3a/ady B KOHTEKCTe MpOOJIEMHON CHUTyallud B JpPYTUX
JUCLHUIIIINHAX, B OKPYXKAIOLEN KU3HH;

YMEHHE HaxOOuTh B PA3IUYHBIX HCTOYHUKAX HMHPOpPMAIMIO, HEOOXOIMMYIO ISl PpEIICHUS
MaTeMaTUYeCKUX MpoOJieM, MPEeACTaBIATh €€ B MOHATHON (opMe, MPUHUMATh PEUICHHE B YCIOBUSIX
HEMOJIHOM 1 N30BITOYHO, TOUHON M BEpOSTHOCTHON MH(pOopMaIumy;

yMEHHE [OHMMaTb W MCHOJb30BaTh MAaTeMaTHYECKHE CpelCcTBa HarisgHOCTH (Trpadukwy,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) AJIS WITIOCTPALUY, HHTEPIIPETalluU, apryMEHTAI1H;

YMEHHUE BBIJBUTaTh TUIOTE3bl MPH PEIIEHUH YYEOHBIX 3a]ad, NOHMMAaTh HEOOXOAMMOCTb HX
IIPOBEPKHU;



o YMCHHUC TPUMCHATH MHAYKTHUBHBIC U JCAYKTUBHBIC CIIOCOOBI paCCYX(HeHHﬁ, BUACTH PA3JIMYHBIC
CTPATCIruM pCIICHUS 3a/1a4,

. ITOHMMAHHE CYIHOCTH aITOPUTMUYECKUX MTPEANIUCAHUN U YMEHHUE IECTBOBATh B COOTBETCTBUH C
IIPEMJIOKEHHBIM aJITOPUTMOM;

o YMEHHUE CaMOCTOSITEIbHO CTAaBUTh LEJIM, BBIOMpATh M CO3/1aBaTh AITOPUTMBI JUIS PEIICHHS
y4eOHBIX MaTeMaTUYECKUX MPo0IeM;

. YMEHUE IIJIaHUPOBAThb M OCYLIECTBIATH JACATEIBHOCTb, HAMPABICHHYIO HA peEUICHUE 3a1ay

UCCIIEI0BATEIBCKOIO XapaKTepa,
[IpenmMeTHBIMU pe3yJbTaTaMH U3YUEHHS MpeaMeTa «Anredpay SBISIOTCS CISIYIOIUE YMEHUS:

7-H KJace

Hcrnonb30BaTh IpH PEIICHHH MaTeMaTUYECKHX 3a7ad, UX 0OOCHOBAaHMHU M MPOBEPKE HAWJIEHHOTO peLICHUS
3HAHHUE O:

e  HATypaJbHBIX, LEJBIX, PAIUOHAJIBHBIX, HPPALMOHAIBHBIX, IEMCTBUTEIIBHBIX YHCIIAX;

e  CTENEHU C HATYPaJIbHBIMHU ITOKA3aTEISIMUA U UX CBOMCTBAX;

e  OJHOWICHAX W MpaBUJIax ACHCTBUI C HUMH;

e  MHOrOWIEHAaX W IPaBWIAX JCUCTBUN C HUMU;

e (opmynax COKpamEHHOTO YMHOKEHUS;

e  TOXASCTBAaX; METOJIaX JOKA3aTCIILCTBA TOXKICCTB;

e  JIMHEHHBIX YPABHEHUSIX C OJHOM HEM3BECTHOM U METOJIaX UX PELICHUS;

e  CHCTEMAax JABYX JIMHEHHBIX YPABHEHU C IBYMSI HEU3BECTHBIMU U METOJIAX UX PEIICHUS.

e  BBINOJIHATH JCHCTBUS C OJJHOYWICHAMHM U MHOTOWJICHAMHU;

e  Y3HaBaTh B BEIPAKEHUSIX (POPMYIIBI COKPAMEHHOTO YMHOXKEHUS ¥ IIPUMEHSTH HX;

e  packjiaabIBaTh MHOTOWICHBI HA MHOKHUTEIIH;

e  BBHINOJIHATH TOXACCTBEHHBIE MPEOOPa30BaHUS LIETBIX ANTreOpandueCcKuX BhIPAKECHUH;

e  JIOKa3bIBaTh MPOCTEHIIINE TOXKICCTBA;

e  HAXOJHUTbh YHCJIO COYETAHUU U YKCIIO PA3MEILCHU;

e  pellaTh JUHEHWHBbIEC YPABHEHHUS C OJHON HEM3BECTHOM;

e pemarb CUCTEMbl JBYX JIMHEHWHBIX YPaBHEHUH C JBYMSI HEU3BECTHBIMM METOJOM MOJICTAHOBKH H
METOJIOM anre0panyecKoro CI0XKEeHHUS;

e  pemarh TEKCTOBBIC 33Ja4M C TOMOIIbIO JINHEHHBIX YPABHEHUN U CHCTEM;

e HAXOJUTh pEIICHUS <(OCKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIOJNb3YyIOTCA
MaTeMaTU4YECKue CPEJCTBA;

e coO3laBaTh MPOIYKT (pe3yibTaT MPOEKTHOW MAEATEIbHOCTH), A H3Y4YCHHs] W OMHCAHHUS KOTOPOTO
HCIIOJIb3YIOTCS MaTEMATHYECKHE CPEICTBA.

8-ii ki1ace
e lcnonp3oBaTh Npu pelIeHUH MaTEMaTUYECKHX 3a/1a4, UX 0OOCHOBAaHUM U MPOBEPKE HAWJECHHOTO
pelieHus 3HaHue O:
e anrebpanyeckoil ApoOU; OCHOBHOM CBOMCTBE 1po0H;
e  MpaBuiax JACHCTBUI ¢ anredpandeckuMu Ipo0sMu;
e  CTEMNEHsX C LeJbIMU MIOKA3aTeNIsIMU U UX CBOIMCTBAX;
e  CTaHIAPTHOM BHUJIC YHCIIA,

k .
o dyHKIMAX Yy =kx+b, y= X2, y= e UX CBOWCTBaxX U rpadukax;

e  TOHATUU KBAIPaTHOTO KOPHS U apu(METHUYECKOTO KBAaJAPATHOI'O KOPHS;

e  cBoMcTBax apu(pMeTHUYECKUX KBaIpaTHBIX KOpPHEH;

e  (dyHKIMH y = Jx , eé cBoiicTBax n rpaduke;

e (opmyne 1 KOpHEH KBaAPaTHOTO YPaBHEHUS;

e Teopeme Buera aiis mpuBen€HHOTO M 00ILEr0 KBaIpaTHOIO YPAaBHEHUS;

e  OCHOBHBIX METOJAX PELIEHMS LIEIbIX PAllMOHAIBHBIX YPAaBHEHUI: METOE Pa3I0KEHUS HA MHOXKHUTEIHU U
METO/e 3aMeHbI HEM3BECTHOM;

e  MeToe peleHHs APOOHBIX pallMOHATBHBIX YPaBHEHHIA;

e  OCHOBHBIX METOJaX PelIeHUs] CUCTEM PAllMOHAIbHBIX YPaBHEHUH.

o  Coxkpamarp anredpanyeckue 1poou;



BBITOJIHATH apUPMETHUYECKHE ASUCTBUS ¢ areOpanyeckKuMu Apo0smu;
UCIIOJIb30BaTh CBOMCTBA CTETIEHEH ¢ IEeNIbIMU TIOKA3aTesIMUA IPU PELICHUH 3a/1a4;
3aIKCHIBAaTh YKCIIa B CTAHIAPTHOM BH/IE;

BBITIOJIHATH TOXKIECTBEHHBIEC IPE0OPa30BaHUs PAllHOHAIBHBIX BHIPAXKCHUN;

. k .
CTpOUTH rpapuku GyHKIMH y =kx+b, y = x2, y = — 1 UCIIOJIb30BaTh X CBOMCTBA MPH PELICHUU 33]1aY;
X

BBIYUCIIATH apUPMETHIECKHE KBapaTHbIC KOPHH;
MPUMEHSTh CBONCTBA apu(PMETUYECKUX KBAJAPATHBIX KOPHEH MpHU pPELICHUH 3a/1a4;

CTPOUTH TpapuK PYHKIUH ) =+/X U HCIIOJIB30BaTh €ro CBOMCTBA MPH PELICHUHU 337ay;

pelaTh KBaJipaTHbIE ypaBHEHHUS;
IpUMEHATh TeopeMy Buera npu perienun 3anay;

pelaTh Lejble paloHaIbHbIe YPABHEHUSI METOIOM Pa3IoKEeHUsI HA MHOKHUTEIH U METOAOM 3aMEHBI
HEW3BECTHOM;

pemaTs IpoOHbIe ypaBHEHHS,

pelaTh CUCTEMbI PallMOHATIbHBIX YPAaBHEHUI;

pemaTh TEKCTOBBIE 3a/1a41 C IIOMOUIBIO KBAIPATHBIX M PAllMOHATIBHBIX YPAaBHEHHUN U UX CUCTEM;
HaXOJIUTh PEIIECHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCHOJIb3YIOTCS
MaTeMaTHYeCKUe CPENICTBA;

CO3/1aBaTh MPOJYKT (pe3yabTaT IPOSKTHOMN EATEIbHOCTH), A1l U3yYEHUsI U OIIUCAHUS KOTOPOTO
UCTIOJIB3YIOTCSl MATEMaTUYECKHE CPEICTBA.

9-ii kjace
HCIIOJIh30BAaTh MPHU PEIICHUH MaTEeMAaTHYECKUX 3a/1a4, UX 000OCHOBAaHUHU U IIPOBEPKE HANJACHHOTO PEIICHUS
3HaHHE O:
CBOMCTBAxX YHMCJIOBBIX HEPABCHCTB;
METOAaXxX pelﬂeHI/Iﬂ JIPIHCﬁHLIX HepaBeHCTB;
CBOMCTBaxX KBaIpaTUUHOM (PyHKIINU;
METOAaxX pelﬂeHI/Iﬂ KBaI[paTHLIX HepaBeHCTB;
METO/I¢ MHTEPBAJIOB ISl PEIICHUS PAIIMOHAILHBIX HEPABCHCTB;
METOAaxX pGHIGHI/Iﬂ CUCTEM HepaBeHCTB;

cBolicTBax M rpaduke GYHKIUK y = x"' TpH HATYPAIHLHOM 1;

ONPEAEIICHUN U CBOMCTBAX KOPHEU CTENEHH n;

CTEIEHAX C PALMOHAJIBHBIMHU IIOKA3aTENSIMUA U UX CBOMCTBAX;

OTIpEeIeTICHUN U OCHOBHBIX CBOMCTBaX apumeTHdeckoi nporpeccun; popmyie sl HaXO0XKIESHUS CyMMBbI
€€ HECKOJIbKUX MEPBBIX YJIEHOB;

OTIPEJICTICHUU U OCHOBHBIX CBOMCTBAX r€OMETPUUECKON Mporpeccuu; popmyie 1ist HaX OKICHUS CYyMMBI
€€ HECKOJIbKUX IEPBBIX YJIECHOB;

dbopmyrie s CyMMbl 0€CKOHEYHON T€OMETPUUYECKON TTPOTPECCUH CO 3HAMEHATEIEM, MEHBIIINM T10
MOZYJIIO €UHHULIBI.

HCIIOJIb30BaTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIs MIPe0Opa30BaHUs HEPABCHCTB;

JIOKa3bIBATh IPOCTEHIIINE HEPABCHCTBA;

pelaTh JIMHEMHbIE HEPABEHCTBA;

CTpPOUTH rpaduK KBapaTHIHON (DYHKIIMH M UCIIOJIB30BATh €T0 MPU PEIICHUH 3a71aY,

pelaTh KBaJIpaTHbIE HEPABEHCTBA,

peluiaTh paloHaIbHbIE HEPABEHCTBA METOJIOM HHTEPBAJIOB;

pemarb CUCTEMBI HEPABEHCTB;

cTpouTh Tpaduk GyHKIMHU y = X" IIPU HATYPAILHOM N U HCIIOIB30BaTh €r0 MPU PEIICHUH 3a1a4;

HaXOJUTh KOPHU CTEINEHHU N;

HCIIOJIb30BaTh CBOMCTBA KOPHEH CTENEHH N MPH TOKIECTBEHHBIX MPeoOpa3oBaHUsX;

HaXOJWUTh 3HAUYEHUS CTENEHEN C pallMOHAIBHBIMU [T0KA3aTEISIMU;

pelaTh OCHOBHBIE 33/1a4u Ha apu(METHUECKYIO U TEOMETPUUYECKYIO IIPOTPECCHH;

HaXOJIUTh CyMMY O€CKOHEYHOH reOMeTpUYECKOM MPOrpeccCHy CO 3HaMEHaTeIeM, MEHBIINUM 110 MOIYIIIO
€IMHULIBI;

HaXOJUTh PEIICHUS GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIIOJIB3YIOTCS



MaTeMaTUYECKUEe CPEACTBA;
CO3/1aBaTh MPOAYKT (Pe3yJIbTaT MPOEKTHON ACSITENBHOCTH ), AJI U3yUYEHUSI U ONUCAHUS KOTOPOTO
HCIIOJIb3YIOTCS MATEMATUYECKHUE CPELICTBA.

Perynstusnubie YV /;

CaMOCTOSITENIbHO 00OHAPYKUBATh M (HOPMYIHPOBATH MPOOIEMY B KIIACCHON M MHAMBHUIYATHHON Y4eOHOU
NeSITeIbHOCTH;

BBIJIBUTATh BEPCUH PEIICHUS MPOOJIEMBI, OCO3HABATH KOHEYHBIN pe3yabTarT, BRIOMPATh CPEIICTBA
JOCTHOKEHUS LM U3 IPEJIOKEHHBIX WM UX UCKATh CAMOCTOSATEINIBHO;

COCTaBJIATH (MHIMBUYaJbHO UM B TPYIIIE) IJIaH pEeUIeHUs IPOOIeMbl (BBIITOJIHEHUS IPOEKTA);
noaOUpaTh K K01 mpodieme (3aaa4de) aeKBaTHYIO €l TEOPETHIESCKYIO MOJICIIb;

paboTas o npeUIoKeHHOMY MIJIM CaMOCTOSTENIbHO COCTABICHHOMY ILIaHY, UCIIOJIB30BAaTh HAPSILy C
OCHOBHBIMH U JOIOJHUTENIbHBIE CPEACTBA (CIIpaBOYHAsI TUTEPATYpa, CIOKHbBIE IPUOOPHI, KOMIIBIOTED);
IUTAHUPOBATh CBOIO MH/MBHIYyaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

paboTaTh 10 CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY, CBEPSSCh C HUM U C LIEJIbIO I€ATEIBHOCTH,
UCTIPABIISAS OIIMOKH, UCTIONB3YS CAMOCTOSTENIFHO OJ0OpaHHbIe cpeicTBa (B ToM urcie u MaTepHer);
CBOOOIHO MOJIB30BATHCS BBIPAOOTAHHBIMU KPUTEPUSMHU OLEHKU U CAMOOLIEHKHU, UCXOS U3 LIETH U
UMEIOIINXCS KPUTEPHUEB, Pa3iinyiasi pe3ysbTaT U CIIOCOOBI ACHCTBUH;

B X0/1€ IPE/ICTAaBJICHUS IPOEKTA J]aBaTh OLIEHKY €r0 Pe3ysbTaTaM;

CaMOCTOSITENTFHO 0CO3HABATh MIPHYMHBI CBOETO YCIIeXa MM HEYyCIleXa U HaXOJUTh CIIOCOOBI BBIXO/IA U3
CUTYyalluH HEeyCIexa;

YMETh OLEHUTD CTETIEHb YCICITHOCTH CBOEH MHAMBHIYaTbHON 00pa30BaTeIbHOM NESTETbHOCTH;
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KaueCTBaM U 4epTaM XapakTepa («KaKoB 51»), ONPEaeIIsATh
HAIpaBJICHUS] CBOETO PA3BUTHS («KAKUM S XOUY CTATh», «ITO MHE JJISl 3TOTO HAJO CHIENIAThY).
CpenctBoM opMHUpPOBaHUS PETYISATUBHBIX Y'Y [l ciayKaT TEXHOJIOT s MPOOJIEMHOI0 AUAjIora Ha JTarne
U3y4EeHHsI HOBOT'O MaTepHaja U TEXHOJIOTHsI OIICHUBAHMS 00pa30BaTENbHBIX JOCTHKEHUH (YIeOHBIX
YCIIEXOB).

[TosunaBarensubie YV /:

aHAJIM3UPOBATh, CPABHUBATH, Ki1accu(uuupoBath 1 000011aTh (GAKThI U SBICHHUS;

OCYILECTBIISATh CPaBHEHHE U KJIaCCH(PUKAIINIO, CAMOCTOSITENILHO BEIOUpPAasi OCHOBAHUS U KPUTEPUU JUIS
YKa3aHHBIX JJOTUYECKHX OTepalyii; CTPOUThH KJIACCU(PUKALIMIO MyTEM JUXOTOMHUYECKOTO JAeJeHus (Ha
OCHOBE OTPHIIAHHUA);

CTPOUTH JIOTHYECKU OOOCHOBAHHOE PAcCyXk/I€HNE, BKIIOYAIOIIEe YCTAHOBICHUE IPUYUHHO-
CJIEICTBEHHBIX CBSI3EH;

CO03/1aBaTh MaTeMaTHUYECKHE MOJIETH;

COCTaBJIATh TE€3HCHI, Pa3JINYHbIE BU/IbI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.1.). [IpeoOpazoBrIBaTh
MH(}OpPMaLIMIO U3 OJIHOTO BUJA B Ipyroi (Tabiuily B TEKCT, IarpaMmy U mp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(pOpPMALINH.

YMETb ONPEIENITh BO3MOXKHbIE HCTOYHUKU HEOOXOAUMBIX CBEJICHUI, TPOU3BOIUTH MOUCK HH(OPMALINH,
AHAJIN3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

MOHMMasI MO3ULIUIO JPYTrOro YeJI0BeKa, pa3iniyaTh B €0 PeUu: MHEHHE (TOUKY 3pEHHMsI), J0KA3aTEIbCTBO
(aprymeHThl), (haKThl; TUIIOTE3BI , AKCHOMBI, TEOPUHU. J[JIs1 3TOr0 CaMOCTOSTENTLHO UCTIONIb30BaTh
pa3IUYHbIE BUBI UTEHUS (M3yYaroliee, IPOCMOTPOBOE, 03HAKOMHUTENIbHOE, TOMCKOBOE), MPUEMBI
CIIyIIaHHUS.

CaMOMY CO3/1aBaTh UCTOYHUKH MH(POPMAIIUU Pa3HOT0 THIA U JUIS Pa3HbIX ayAUTOPHIL, COOI0IaTh
UH(POPMALIMOHHYIO TUTUEHY U ITpaBHiia UH()OPMAIIMOHHON 0€301acHOCTH;

YMETb UCIOJIb30BaTh KOMITBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOIMH KaK HHCTPYMEHT JJIst
JOCTHOKEHUS CBOUX Iiesieil. YMeTh BbIOMpaTh a/leKBaTHBIE 33/1a4€ HHCTPYMEHTAIbHbIE TIPOTPaMMHO-
anmnapaTHble CPeJICTBA U CEPBUCHI.

KommyHnukatuBHble Y'Y /1:
CaMOCTOSITENIbHO OPraHNU30BBIBATh YUeOHOE B3aUMO/IeCTBUE B rpyMIie (ONpeaesTh O0Iue 1eiH,
JIOTOBapUBATHCA APYT C APYTOM H T.1.);
OTCTauMBast CBOIO TOUKY 3PEHUS, IPUBOJUTH apTyMEHTHI, TOATBEPKAasd UX (haKkTamu;
B IUCKYCCUU YMETh BBIABUHYTh KOHTPApPTyMEHTHI;



YUUTHCS KPUTHIHO OTHOCUTHCS K CBOEMY MHEHUIO, C IOCTOMHCTBOM MPU3HABATH OIMOOYHOCTH CBOETO
MHEHHUSI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

MOHMMAas MO3UIUIO APYTOro, pa3inyaTh B €ro peyu: MHEHHE (TOUYKY 3pEHHUs), 10Ka3aTeIbCTBO
(aprymeHTsl), PaKThI ; THIIOTE3bI, AKCHOMBI, TECOPHUH;

YMETh B3TJISIHYTh HA CUTYalMIO C MHOM MO3UIIMH U I0TOBAPUBATHCS C JIFOJAbMHU UHBIX MO3UIIMI.
CpenctBoM (hopMUPOBaHHSI KOMMYHUKATUBHBIX Y Y [ CIyKaT TEXHOJIOTHUS IPOOIEMHOTO Thanora
(moOyxAarImui U TOABOAAIIUN AUAJIOT) U OpraHU3aI|s padoThl B MaJIbIX TPYIINAX, TAKKE
MCIIOJIb30BAHME HA YPOKAX AJIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOTO YTCHHUSI.

1.6. TpeGoBanus K yPOBHIO NOATOTOBKH BBIIIyCKHUKOB
M3yueHre MaTeMaTUKU B OCHOBHOM LIIKOJIE 1a€T BO3MOKHOCTh O0Y4arOIUMCSI JOCTUYb
CIIEYIOLIUX PE3yJbTaTOB Pa3BUTHSL:
B JIMYHOCTHOM HaIlpaBJICHUU:
YMEHHME ICHO, TOUHO, IPAMOTHO M3JIaraTb CBOU MBICJIM B YCTHOM ¥ MMCbMEHHOM peYM, IOHUMATh CMBICI
IIOCTaBJICHHOW 3a/1a4M, BEICTPAUBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBHI;
KPUTHYHOCTb MBIIUIEHUS, YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAaHUS, OTJIINYATh
TUIIOTE3Y OT (paKTa;
IpEeCTaBICHUE O MAaTEMaTHUECKOM HayKe Kak c(epe 4eI0BEYECKON AEATEIbHOCTH, 00 dTarnax ee
pa3BUTHUSA, O €€ 3HAYMMOCTH AJIs Pa3BUTHUS LIMBUIN3ALINH;
KpEaTUBHOCTb MBIIIIEHHSI, UHUIIMATHBA, HAXOJUYMBOCTh, AKTUBHOCTb IIPHU PEIIEHUN MaTEMaTHUYECKUX
3az1ay;
YMEHHME KOHTPOJIUPOBATH MPOLIECC U PE3YIbTaT yUeOHOU MaTEMaTHUECKOH 1E€ATEIbHOCTH;
CHOCOOHOCTh K 3MOIIMOHATILHOMY BOCIIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 33/]1a4, pelIeHul,
pacCyXIEHHI;
B METANPEIMETHOM HalpPaBICHUU:
NepBOHAYAIIbHBIC TIPEACTABICHUS 00 HJIESX U O METO/IaX MaTEMAaTUKU KaK YHUBEPCATLHOM SI3bIKE HAyKH
Y TEXHUKHU, CPEJICTBE MOJICIUPOBAHMSI SIBJICHUN U MPOIIECCOB;
yYMEHHUE BUJIETh MaTEMAaTUYECKYIO 3371a4y B KOHTEKCTE POOIEMHOM CUTYyallMK B APYTrUX AMCLUUILUINHAX, B
OKpYKarOILEH )KU3HU;
YMEHUE HaXOJUTh B PA3IUYHBIX HCTOUHUKAX HHPOPMALIUIO, HEOOXOJUMYIO /7Sl pEelIeHus
MaTeMaTHYeCKUX MpobiieM, MPeCTaBIATh €€ B IOHATHON (opMe, MPUHUMATh PEIICHUE B YCIOBHSIX He-
MOJIHOM U M30BITOYHOM, TOYHOM U BEPOSTHOCTHOM MH(pOopManuy;
yMEHHUE MOHUMATh M UCIIOIb30BaTh MaTEMAaTHUECKUE CPEICTBA HAMIATHOCTH (rpadMKu, JTUarpaMMsl,
TaOJIHUIIBI, CXEMBI U Jp.) U1 WIUTFOCTPALMU, MHTEPIIPETAI[H, apTyMEHTAllNH;
YMEHHE BBIJBUTATh TMIIOTE3bI IPU PELUICHUH YUY€OHBIX 3a/]a4, HOHUMAaTh HEOOXOJUMOCTh UX ITPOBEPKH;
YMEHHE IPUMEHSITh UHIYKTUBHBIE U JAETyKTUBHBIE CIOCOOBI pacCyX/I€HUM, BUAETh pa3IMuHbIe
CTPATETHUH PELICHUS 3a/1a4;
MIOHMMAHHE CYLTHOCTH aJITOPUTMUYECKUX MIPEANUCAHUI U YMEHHE J€MCTBOBATH B COOTBETCTBUU C
IIPEJI0KEHHBIM aJITOPUTMOM;
YMEHHE CaMOCTOSITEIbHO CTaBUTh 11€TM, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI JUIsl pEIIEHUs] y4eOHBIX
MaTeMaTHYeCKuX Mpobiiem;
YMEHUE IUIaHUPOBATh U OCYIIECTBIIATH IEATEIbHOCTD, HAIIPABIECHHYIO Ha PEIICHUE 3a/1a4
HCCIIEI0BATEIBCKOTO XapaKTepa;
B IIPEIMETHOM HaIIpaBJICHUNU:
OBJIaJiIcHHE 0a30BbIM MOHSATUHHBIM alllapaToM 110 OCHOBHBIM pa3/iesiaM COJIep:KaHus, IpeCTaBIeHne 00
OCHOBHBIX M3Y4aeMbIX MOHATUAX (UHUCII0, TeOMeTpudecKas Gurypa, ypaBHeHue, (pyHKIHs, BEPOSTHOCTD )
KaK Ba)KHEHIINX MaTeMaTHUECKUX MOJEISIX, O3BOJISIOIUNX OMUCHIBATh U U3y4aTh pealbHbIE MPOIECCHl
SIBJIICHUS;
yMeHHe paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (aHAJIU3UPOBAThH, U3BJIEKATh HEOOXOUMYIO
UH(POPMAILINIO), TPAMOTHO MTPUMEHATh MATEMAaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh
pa3IUYHbIE SI3bIKU MaTEMaTUKH;
YMEHUE NMPOBOAUTH KIacCU(PHUKAIMH, JTOTHYECKHEe 000CHOBaHMS, JOKA3aTEIbCTBA MAaTEMAaTHYECKUX
YTBEPKJICHH;
YMEHHUE paclo3HaBaTh BU/Ibl MAaTEMAaTHUECKUX YTBEP)KICHUN (aKCHOMBI, ONPEAETICHUS, TEOPEMBI U Jp.),
npsMble U 0OpaTHBIE TEOPEMBI;



pa3BUTHE NIPEICTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJIbHBIX /10 I€HCTBUTENIBHBIX YUCEIL,
OBJIaJICHUE HaBbIKAMU YCTHBIX, IUCbMEHHBIX, NHCTPYMEHTAJIbHBIX BHIYHCIECHUI;

OBJIa/ICHUE CUMBOJIBHBIM SI3bIKOM QJIr€0pbl, TPHEMaMH BBIITOJHEHHS TOXKAECTBEHHBIX IPe0Opa3oBaHui
PalMOHATIBHBIX BBIPAXKEHUN, PELIEHUS] YPABHEHUM, CUCTEM YPAaBHEHUM, HEPABEHCTB U CUCTEM
HEPABEHCTB, YMEHHE UCIIOJIb30BaTh UACK0 KOOPANHAT HA IJIOCKOCTH JJIsl MHTEPIIPETalluy ypaBHEHUH,
HEpaBEHCTB, CHCTEM, YMEHHE IPUMEHSTh anreOpanyeckue mpeoOpa3oBaHus, armnapaT ypaBHEHHH U
HEPABEHCTB Ul PEIICHNUS 3a[]a4 U3 Pa3IUYHbIX Pa3AeiioB Kypca;

OBJIA/ICHUE CUCTEMOH (PYHKIMOHAIBHBIX MOHATHH, ()YHKIIMOHAIBHBIM SI3bIKOM M CUMBOJIMKOW, YMEHHE
Ha OCHOBE ()YHKLIMOHAJIbHO-TpapUUECKUX MpeACTaBICHUIN ONUCHIBATh U AaHAJIM3UPOBATh PeaibHbIE
3aBUCHUMOCTH;

OBJIa/IEHUE OCHOBHBIMHU CIIOCOOaMM IIPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX; HAIUYKE
NPECTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEalIbHOM MHPE M O Pa3IMYHBIX criocobax ux
U3YYEHHUs, O BEPOSITHOCTHBIX MOJEISX;

OBJIaJICHUE T€OMETPUUECKHUM SI3bIKOM, YMEHUE UCIIOIb30BaTh €0 JJIsl ONIUCAHUS IPEIMETOB
OKPY’KaIOIIEero MUpa, pa3BUTUE IPOCTPAHCTBEHHBIX MPEACTaBIECHUN U N300pa3UTEIbHBIX YMEHNUH,
IPUOOPETEHUE HABBIKOB FEOMETPUUECKUX MIOCTPOEHUIA;

YCBOEHHME CUCTEMATHUYECKUX 3HaHUH O IIIOCKUX (PUIypax U UX CBOMCTBaX, a TAK)Ke Ha HAIJISAHOM
YPOBHE: O IPOCTEHIINX IPOCTPAHCTBEHHBIX TeJIaX, yMEHHE IPUMEHITh CUCTEMAaTHUECKUE 3HAHUS O HUX
JUISl PEILIEHUS] TEOMETPUUYECKUX U TPAKTUYECKUX 3a/ay;

YMEHHMSI U3MEPATD JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIIOJIb30BATh (DOPMYJIbI JIJIsI HAXO0KJICHUS
HEPUMETPOB, IO U 00BEMOB F€OMETPHUECKUX DUTYp;

YMEHHE NIPUMEHSTh U3yUEHHbIE TIOHATHS, PE3YIbTAThl, METOBI JJIs PELLICHUS 3a]a4 IPAKTUYECKOIO
XapakTepa M 3aJ1a4 U3 CMEKHBIX JTUCLMIUIMH C UCIIOJIb30BaHUEM NIPU HEOOXOAMMOCTH CIPABOYHBIX
MaTepuaioB, KaJbKYJISATOPa, KOMIBIOTEPA.

N3ydenne MaTeMaTHKy B OCHOBHOMH IITKOJIE 1a€T BO3MOKHOCTh O0YYarOIIUMCSI TOCTHYD CJIETYIOITIX
pE3yJIbTaTOB:
AnrebpanyecKkue BhIpaKeHUS

BBITycKHUK Hay4dHTCS:
OTIEPHPOBATH TOHATHIMH «TOXKIAECTBOY, KTOXKIESCTBEHHOE MPEOOPa30OBaHHEy», PEIIaTh 3aJauH,
cozeprkaiie OyKBeHHbIE JaHHBIE; paboTaTh ¢ PopMyIaMu;
BBITTOJIHATH MPE00Pa30BaHMS BEIPAKEHUH, COJIEPIKAIINX CTETICH! C LEIBIMH MTOKa3aTeIsIMH U
KBa/IpaTHBIC KOPHU;
BBITIOJIHATH TOXKCCTBCHHBIC MPEOOPa30BaHKs PAIIHOHATIBHBIX BRIPAKECHHI HA OCHOBE MPABHII ICHCTBUI
HaJl MHOTOWICHAMH U aNreOpandecKuMu JpoOsMH;
BBITTOJTHATH PA3I0KEHNE MHOTOUJICHOB HA MHOKHTEJIH.

BBITyCKHUK MTOTyYUT BO3MOKHOCTD HAY9IUTHCS:
BBITIOJTHATH MHOTOIIIATOBBIC MMPEOOPAa30BaHUs PAIIHOHAIBHBIX BHIPAKCHUH, IPUMEHSS ITUPOKUI HAOOp
CHoco00B U NPUEMOB;
PUMEHSTH TOXKAECTBEHHBIE TPE0Opa30BaHNs IS PEIICHUS 3a/1a4 U3 Pa3IMIHbBIX PA3/IeoB Kypca
(HampuMep, AJIsl HaXOXKACHUS HanOOJbIIeT0/HANMEHbBIIIETO 3HAYCHHSI BEIPKCHHUS ).
YpaBHeHus

BeImyckHUK HayduTCS:
. peniath OCHOBHbBIC BUIbI PAIMOHAILHBIX YPABHEHHIA C OJTHOM MTEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHUIA C IBYMSI IEPEMEHHBIMHU;
. MOHUMATh YPAaBHEHUE KaK BKHEHIIYI0 MATEMATHUECKYIO MOJIENb ISl OTIMCAHUS U U3ydCHHS
Pa3HOO00pa3HBIX peabHBIX CHTYAIMi, pelaTh TEKCTOBBIC 33/1a41 alreOpandeckuM METOI0M;
. MPUMEHSTH rpadudecKre MpeACTaBICHHUS ISl HCCICIOBAHNS YPaBHEHUH, UCCIICIOBAHUS H
pELICHUs CUCTEM YPaBHEHUH C ABYMS TIEPEMEHHBIMH.
BBbINyCKHUK TOTYYUT BO3MOXKHOCTb:

. OBJIaJIETh CIICIHAIbHBIMU MPHEMAMH PEIICHHs YPABHEHHI U CUCTEM YpaBHEHUI; YBEPEHHO
NPUMEHSTH anmnapaT YpaBHEHHUH [T peIIeHUsT pa3HOOOPa3HbIX 3a/1a4 U3 MATEMaTHKH, CMEKHBIX
IpeIMETOB, IPAKTUKH;
. MPUMEHSTH rpadudecKkre MPeACTaBICHNUS ISl HCCIIEJOBaHUS YPaBHEHUH, CHCTEM ypaBHEHHUH,
coJepKanx OyKBeHHbIE KO3()(DUITUSHTHI.



HepasencrBa
BrInnyckHMK HayduTes:

. MMOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHbBIE C OTHOLIIEHEM HEPaBEHCTBA,

CBOMCTBA YUCJIOBBIX HEPABEHCTB;

. peliaTh JMHEeHHbIE HEPaBEHCTBA C OJHON EPEMEHHOM U UX CUCTEMBI; pelllaTh KBaIpaTHbIE

HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeCTaBICHHUS,

. MIPUMEHSITH allliapaT HePaBeHCTB ISl PEIICHUS 3a/1a4 U3 Pa3InYHbIX Pa3JesioB Kypca.
BrInyCKHHK TTOJIYYUT BO3MOXKHOCTb HAYUUThCSI:

. pa3zHoo0pa3HbIM MpUEMaM J0Ka3aTeNIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSATH anmnapar

HEPABEHCTB JUIs PEIICHUs Pa3HOOOPa3HbIX MaTEMaTUUECKUX 3ajad U 3a7ad U3 CMEXHbIX IIPEIMETOB,
MPAKTHKH;
. MPUMEHSATH rpaduuecKre MpeACTaBICHUS IS HCCIIEJOBaHUS HEPABEeHCTB, CHCTEM HEPABEHCTB,
coJiepkaiux OyKBeHHbIC KOA(DPHUITUEHTHI.
OcHoBHBIE TOHATHS. YNCIIOBBIE PYHKIUU

BoinyckHUK HAy4UTCS:
IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIEC TIOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHUS ),
CTPOUTH TPaPUKH FIEMEHTAPHBIX (DYHKIIHIA; HCCIIEOBATh CBOMCTBA YHNCIOBBIX (D)YHKIIMI Ha OCHOBE
U3YYCHUSA MTOBEACHUS UX TPAPUKOB;
NOHUMATh (DYHKIIMIO KaK BaKHEHUIITYI0 MAaTEMaTHIECKYIO MOJIEIb JUISl OTIMCAHUS ITPOIIECCOB M SBICHHUIA
OKPY’KAIOIIEero MUpa, IPUMEHATh (PYHKIIMOHAIBHBIHN S3bIK JJI OMUCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN
MEXTy GU3NIECKIMHU BEIINIHMHAMH.
BbInycKHUK OTYYUT BO3MOKHOCTh HAYUUTHCS:
IIPOBOJIUTH UCCIICAOBAHMS, CBA3aHHBIC C U3YYEHUEM CBOICTB (DYHKIIHIA, B TOM YHCIIE C UCTIOIH30BAHUEM
KOMIIBIOTEPA; Ha OCHOBE T'pa)MKOB M3YUCHHBIX (DYHKIIUN CTPOUTH OoJiee cioxHbIe Tpaduku (KyCOUHO-
3aJJaHHbIE, C «BBIKOJIOTHIMU» TOYKAMH H T. I1.);
UCIOJNIb30BaTh (YHKIIMOHATIbHBIC IPEICTABICHUS U CBOMCTBA (DYHKIIMIA JUI PEIICHUsI MAaTeMaTUYECKUX
3a/1a4 U3 pa3IMYHbIX pa3/IesioB Kypca.
YucnoBble MOCIEI0BATENHHOCTH

BrITTyCKHUK HAy4UTCS:

MOHUMATh U MCIIOJIb30BaTh A3BIK MOCIE0BATEIbHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHUS);
IPUMEHSTH (POPMYIIbI, CBSI3aHHBIE ¢ apU(PMETUUECKON U TeOMETPUUECKOI Mporpeccueit, 1 anmapar,
c(OpMHUPOBAHHBIN IPU U3YYSHUH APYTHX PA3]EN0B Kypca, K PELICHHUIO 3ajjay, B TOM YHCIe ¢
KOHTEKCTOM U3 PEeabHOM KU3HHU.

BBITyCKHHUK TOTYYUT BO3MOKHOCTD HAYYUThCS:
pemaTh KOMOMHUPOBAaHHBIE 33/1a4H C IPUMEHEHUEM (DOPMYIT N-TO YIeHa U CYMMBI IIEPBBIX N YWICHOB
apuMeTUYECKOil U TeOMETPUUECKON MPOTPECCHH, TPUMEHSIS IPU TOM ammapaT ypaBHEHHUH U
HEPABEHCTB;
MOHUMATh APUPMETHUECKYIO M TEOMETPUIECKYIO MPOTPECCUI0 KaK (YHKIIUH HATypaIbHOTO apryMeHTa;
CBSI3BIBATH apU(PMETHUECKYIO MMPOTPECCHIO C JIMHEHHBIM POCTOM, TEOMETPHUYECKYIO — C
9KCHOHEHIMATIBHBIM POCTOM.
OrnucarenpHas CTaTUCTUKA

BbInmycKHUK HAy4HUTCS HCITIOJIB30BaTh MPOCTEHIIINE CIOCOOBI MPEICTABICHHS U aHATTN3a
CTaTUCTHYECKUX JaHHBIX.

BbINMyCKHUK TOTYYUT BO3MOXKHOCTH IPHOOPECTH NIEPBOHAYATIBHBIN OIBIT OpraHU3aIu coopa
JTAHHBIX TIPU MPOBEJICHUH OTIPOCa OOIECTBEHHOTO MHEHHSI, OCYIIECTBISITh HX aHAJIH3, TPEICTABIIATh
pe3yNbTaThl OTMPOCa B BHJIE TAOIUIIBI, AHATPAMMBIL.

CrnyuaiiHble COOBITHS U BEPOSATHOCTD

BbIMyCKHUK HAYyYUTCS HAXOIUTHh OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIyYaifHOTO COOBITHSL.

BBITyCKHUK MOTYYUT BO3MOKHOCTD TPUOOPECTH OMBIT MPOBEICHUS CITYIallHBIX KCIIEPUMEHTOB, B
TOM YHCJI€ C TTOMOIIbI0 KOMITBIOTEPHOTO MOJIETIMPOBAHUS, UHTEPIIPETALIUH UX PE3YIbTATOB.
KomMmOunaropuka

BrInyckHUK HAy4UTCsl periaTbh KOMOMHATOPHBIE 3a7a4i Ha HAXOXK/IEHHE YUCiia 00BEKTOB WIIH
KOMOWHAIIUH.

BrITTyCKHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS HEKOTOPBIM CIEIHABHBIM MPUEMaM PEIICHUS
KOMOWHATOPHBIX 3a7a4.



2. OcHOBHOE coiepkaHue Y4eOHOr0 Kypca
AJITEBPA 7 xnacc (140 u)
[ToBTOpenue (4 u)
MatemaTuueckuii si3bIk. MaTemaTudeckas Moenb (15 1)

Uucnossle u anredpandeckue BoipakeHus. Ilepemennas. JlonycruMoe 3Hau€HUE IEPEMEHHOM.
Henonycrumoe 3HaueHne nepeMeHHOM. [IepBbie IpencTaBiacHus: 0 MaTEMATHYECKOM SI3bIKE M O MaTe-
MaTU4YEeCKOM Mozenu. JINHEHbIe ypaBHEHUS ¢ OJHON IIEPEMEHHOM.

JIuneiinble ypaBHEHMS KaK MaTEMaTHYECKUE MOJIENH pealIbHbIX cuTyauuil. KoopanHarHas npsamas,
BH/JIbI IIPOMEKYTKOB Ha HEH.

Jlunetinas Gyukmus (1749)

KoopaunatHas na0cKocTh. AJITOPUTM OTBICKaHUSI KOOPAWHAT TOYKU. AJIFOPUTM ITOCTPOEHUS TOUKU
M (a; b) B IpIMOYTONBHOM CHCTEME KOOPAMHAT.

JluneliHoe ypaBHEHUE C ABYMS IIepeMeHHbIMU. Pemenne ypaBHenus ax + by + ¢ = 0. I'padux
ypaBHEHMsL. AJITOPUTM IIOCTPOEHUs Ipaduka ypaBHeHus ax +by + ¢ = 0.

Jlunetinas pynxuus. HezaBucumas nepemeHHas (aprymenT). 3aBucumMas nepeMensas. I paduk
nuHerHo# ¢pyHkuuu. Hanbosbiiee 1 HaMMeHbIlIee 3HAaYCHUsI IMHEWHON (DYHKIIMM HA 3aIaHHOM IPOME-
KyTKe. Bo3pacranue u yObiBaHHE JIMHEHHON QYHKITUH.

Jluneitnas pynkuus y = kx u ee rpaduxk.

B3aumnoe pacnonoxenue rpauKoB JIMHEHHBIX QYHKIIMH.

CucteMmsbl IByX JIMHEHHBIX ypaBHEHUH ¢ IByMs nlepeMeHHbIMHU (154)

Cucrema ypaBHeHHi. Pemenne cucremsl ypaBHeHHH. [ padndeckuii METO pemeH s CHCTEMBI
ypaBHeHMH. MeTo1 moAcTaHOBKH. MeToa anreOpanyeckoro ClIoKeHHs.

CucreMsbl IByX JTMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU KaK MaTEMaTHUECKHUE MOJIEIH
peabHbIX CUTYallUH (TEKCTOBBIE 3a/1a4H).

Crenens ¢ HaTypaJIbHBIM MOKa3aTenem (10 1)

Crenenb. OcHoBanue creneHu. ITokazarens crenenu. CBOMCTBA CTENEHU C HATYypaIbHBIM
noKasaresieM. Y MHOKEHUE U JIEJICHUE CTENEeHEN ¢ OJMHAKOBBIMU MoKa3aTreasiMu. CTENeHb ¢ HyJIEBbIM
IIOKA3aTeJIEM.

Onnounensl. Onepanuu Haj ogHowieHamu (10 1)

Opnnounen. Koaddunuent onnouwrena. CranaapTHblil BUj ogHouseHa. [1og00HbIe 0HOUICHBI.

CrnosxeHue 0JHOUWIEHOB. Y MHOXEHHE OAHOWIEHOB. Bo3BeieHNe 0lHOWIEHA B HATYPAJIbHYIO
cTeneHb. JleneHne oJHOUWIEHa HAa OJHOUICH.

MHuorounensl. Apudmernyeckue onepanuu HaJ MHOrowieHamu (20 4)

Muorounen. Ynensl MHorowieHa. JIpyuien. TpexuneH. [IpuBeenne nogo0HbIX YWIEHOB
MHorouseHa. CTaHJapTHBIN BUJI MHOTOYJIEHA.

CrnoxeHue ¥ BBIMUTAHWE MHOTOYJIEHOB. Y MHOKEHNE MHOTOUYIEHA HA OJTHOYIEH. ¥ MHOKEHUE
MHOTOYJIEHa Ha MHOTOYJIEH.

KBagpat cymmbl 1 KBaJpat pasHoCTU. PazHoCTh kBasipaToB. PasHOCTH KyOOB U cymMMa KyOOB.

Jlenenue MHOro4JIeHa HAa OJTHOUJIEH.

PaznoxxeHre MHOrOWwIeHOB Ha MHOKUTeNH (20 )

Brinecenne o6miero MHokHTENA 32 CKOOKU. Crioco0 rpynmupoBku. Pa3inokeHrne MHOTOUIEHA HA
MHOXHTEJH € TIOMOIIBIO (POPMYJI COKPAILIEHHOTO YMHOKEHHSI, KOMOWHAIIMH PAa3InYHbIX PUEMOB.
Merton BbIJIETIEHHS TTOJIHOTO KBajpara.

[TonsiTue anredbpanyeckoit podu. CokpalieHue aaredpandeckoi Jpoou.

ToxnaectBo. ToxnecTBEHHO paBHbIE BbIpakeHUs. ToXxAeCTBEHHbIE TpeoOpa3oBaHMUsL.
®ynxuus y = x° (15 1)

®ynkuus y = x°, ee cBolictpa u rpaduk. OyHKIHUS y = -x°, ee cBOHCTBa U rpaduK.
I'paduueckoe penieHre ypaBHEHUH.

Kycounas ¢pynknus. Urenne rpaduka pynkunu. O6nacts onpeaenenus pynkuuu. [lepsoe
npejcTaBIeHNe O HenpepbIBHBIX QyHKIMAX. Touka paspriBa. PazbsicHeHue cMbIcia 3amucH y = f(x).
DyHKIMOHAIbHAS CUMBOJIUKA.

O6o6maromee nopropenue (14 )
AJIT'EBPA 8 xnacc (105 gacoB)
Anrebpanueckue qpodu (21 u)



[TonsiTre anredpandeckoit 1podu. OCHOBHOE CBOMCTBO anredpanyeckoit podu. CokparieHue
anreOpanyeckux Apooei.

CroxeHue ¥ BEIUUTAHHUE anreOpandecKux apooeii.

YMHOXeHHe U JiesieHue anredbpanyeckux apooeil. BozBeaenue anredpandeckoit 1podH B CTETIEHb.

PanmonansHoe BoipaxkeHue. PannonansHoe ypaBHeHue. PereHue paimoHaibHbIX YpaBHEHHIM
(epBbI€ MIPEICTABICHUS).

CrerneHb ¢ OTPULIATEIBHBIM IIEJIBIM ITOKA3aTeNeM.
OyHKIUA y = \x. CBoiicTBa KBaJpaTHOro KopHs (18 u)

Panmonaneubie yncna. [loHaTHE KBaIpaTHOTO KOPHS U3 HEOTPUIIATEIILHOTO YHCIIA.
Hppanunonansusie yncia. MHOXECTBO 1€HCTBUTEIBHBIX YHUCEIL.

Oynxupst y =Vx , ee cBoiicTBa 1 rpaduk. Beimykiocts Gyskmmn. O61acTh 3HAYCHHMT GYHKIIN.

CaolicTBa KBaJIpaTHBIX KOpHEH. [IpeoOpa3oBaHne BEIpaXEHHH, COMEPIKALIUX ONEPALINIO U3BICUCHUS
KBaJIpaTHOTrO KOpHs. OcBOOOXKAEHNE OT UPPALMOHAILHOCTH B 3HaMeHarene 1poou. Moaynb neii-
cTBUTEIBHOTO uncia. I'paduk ¢pynxumn y = | x|. ®opmyna x? = | x].

Kanparuunas ¢pynkuums. Oynkmms y = k/x (18 u)

dynkums y = ax’, ee rpaduk, CBOHCTBA.

Oyukuus y = k/x, ee cBoicTBa, rpaduk. ['unepdona. AcumnroTa.

[Toctpoenue rpadukoB pyukuuit y = f (x+1), y=f(x)+m, y =f (x+l)+m, y = - f(x), 10 U3BBECTHOMY
rpauky yHKun y =f(x).

KBanpartuslit Tpexunen. KBaapatuunas ¢ynkius, ee cBoiicTBa u rpaduk. [lonsartue orpannuyeHHON
¢yskun. [ToctpoeHne 1 ureHne rpadiKoB KYCOUHBIX (DYHKITUH, COCTaBICHHBIX U3 GyHKIUH y =C, y =
kx+m, y=k/x, y = ax’ +bx +c, y Z\/x, y= |x|

['padpuueckoe perieHne KBaipaTHBIX YpaBHEHUH.

KBanparnsie ypaBHenus (21 )

KBanparnoe ypaBHenue. [IpuBeneHHoe (HelpuBeA€HHOE) KBaipaTHOE ypaBHeHUe. [lonHoe
(HemosiHOE) KBaipaTHOE ypaBHeHUe. KopeHb kBaapaTHOro ypaBHeHus. PelieHne kBaapaTHoro
YpaBHEHUS METOIOM Pa3JIOKEHHUSI HA MHOXKHUTEIIU, METOIOM BBIZICJICHHS TIOJTHOTO KBaparta.

Juckpumunant. @opmysibl KOpHEH KBaJpaTHOTO ypaBHeHus. [lapameTp. YpaBHeHHE ¢ mapaMeTpoM
(HayaJIbHbIE MPECTABICHUS).

AJNTOpUTM pEIIeHHs pallMOHAJIBLHOTO ypaBHEeHMs. bukBagpatHoe ypaBHeHue. MeTo1 BBeIeHUs
HOBOU NEPEMEHHOM.

PannoHanbHble ypaBHEHUS KAK MATEMAaTHUYECKUE MOJIETU PEAIbHBIX CUTYALIH.

YacTabie cmydan GpopmMyIibl KOpHEN KBaIpaTHOTO YPaBHEHHS.

Teopema Buera. Paznoxenune KBaJjpaTHOTO TPEXWICHA HA JMHEHHbBIE MHOKUTEIH.

HppaunoHanbHOe ypaBHEHUE. MeTO BO3BEICHUSI B KBaIparT.

Hepasenctna (15 u)

CBOIICTBa YHCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemeHHol. Perienne HepaBeHCTB ¢ epeMEHHON. JIMHEHOE HEPaBEHCTBO.
PaBHOCUIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE NTpe0oOpa3oBaHNE HEPABEHCTBA.

KBaapaTtHoe HepaBEeHCTBO. AJITOPUTM pELIEHUs KBAAPATHOIO HEPABEHCTBA.

Bo3spacraromas ¢dynkuus. YOsiBatomas Gyukius. MccnenoBanue GyHKIUM Ha MOHOTOHHOCTS (C
UCTIOJIb30BaHNEM CBOMCTB YMCIIOBBIX HEPABEHCTB).

[TpubnmxeHHbIe 3HAYEHUS EHCTBUTEIBHBIX YHUCE, TOTPEITHOCTh TPUOIHKEHUS, TPUOIHNKEHUE TIO
HEJOCTaTKy U M30bITKY. CTaHAApTHBIN BT YHCTIA.

O6o6maromiee nosropenue (12 1)

AJITEBPA 9 xnacc (105 gacoB)

PannonansHble HepaBeHCTBa U UX cucteMsl (16 1)
JIunelinble ¥ KBaApaTHbIE HEPABEHCTBA (IIOBTOPEHME). ParioHanbHOe HEpaBeHCTBO. MeTOoI MHTEPBAJIOB.
MHoxecTBa 1 onepanny HajJ HUMHU.
Cucrema HepaBeHCTB. PerieHne cucTeMbl HEPaBEHCTB.
Cucremsl ypaBHeHui (15 4)
PannonanbHoe ypaBHeHHE ¢ AByMs IlepeMEeHHbIMU. Pemenue ypaBHenus p(x; y) = 0. PaBHocuibHbIE
ypaBHEHHMs ¢ ABYMsI tepeMeHHbIMU. DopMysia pacCTOSIHUSA MEXy ABYMS TOUKaMH KOOPAWHATHON



nnockocTy. ['paduk ypasuenus (x - a)’ + (y -b)’ =r’. Cuctema ypaBHeHHiA ¢ AByMs HepeMEHHBIMH.
Pemenune cucremsl ypaBHeHuil. HepaBeHCTBa 1 crcTeMbl HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.

Mertonpbl pereHust CUCTEM ypaBHEHUH (METO/] MOACTaHOBKH, aJIr€0panyecKoro ClI0KEHUs, BBEJCHUS
HOBBIX IIEPEMEHHBIX ). PABHOCHIIBHOCTD CUCTEM ypaBHEHUH.

Cucrembl ypaBHEHHUI Kak MaTeMaTHYECKUE MOJIENIN PeaJIbHbIX CUTYalUil.

UYucnoseie pyHkimn (25 9)

Oynkuus. HezaBucumas nepemenHast. 3aBucumast nepeMerHas. O61actb onpeaeneHus QyHKIHU.
EcrectBennas obmnacts onpenenenus GpyHkuu. O6aacte 3Ha4eHUN QYHKITUH.

CniocoOwI 3a1anust GyHKIUU (AHATUTHYECKUH, TpadUUeCKHi, TaOIMIHBIN, CIIOBECHBIN ).

CgoiicTBa (yHKIMH (MOHOTOHHOCTB, OTPAaHMYEHHOCTb, BBIITYKJIOCTh, HAHOOJIbIIeE 1 HAUMEHbIIIEE
3HadYeHHs, HenpepbIBHOCTS). MccnenoBanne pynkumit: y = C, y=hkxt+m, y=kx’, y=1x, \y =k/, y
=|x|, y =ax’+bx +c.

YeTHble ¥ HeUeTHbIE PYHKLIUHU. AJITOPUTM UCCIIeA0BaHMs (PYHKIMU HAa 4eTHOCTh. [ paduku yeTHOH u
HEUETHON (QYHKITUI.

CrenenHas QyHKLHUS C HaTypaJbHBIM I10Ka3aTeseM, ee cBoicTBa U rpaduk. CTeneHHas GyHKLUSA C
OTPHIIATEIIbHBIM IEJIBIM MTOKa3aTeIeM, €€ CBOICTBA U rpaduk.

dynknus y = > \x , ee cBoiicTBa rpaduxk.

[Iporpeccun (16 u)

Yucnosas nocieaoBaTenbHOCTh. COCOOB! 331aHNs YUCIIOBBIX I1OCIIEA0BATENBHOCTEH
(aHaJTMTUYECKUM, CIIOBECHBIN, PEKYPPEHTHBII ). CBONCTBA YHCIOBBIX I1OCIE0BATEIbHOCTEH.

Apudmernueckas nporpeccusi. Popmyna n-ro uaeHa. @opmyiia CyMMbl 4JICHOB KOHEYHOMH
apru(METHIECKON POTpecCcui. XapaKTepHUCTUIECKOE CBOMCTRO.

I'eomerpuueckast nporpeccus. @opmyia n-ro wieHa. Popmysa CyMMbl WIEHOB KOHEYHOM
reOMETPUUECKOM Mporpeccuu. XapakTepucTuieckoe cBoicTBo. IIporpeccun n 0aHKOBCKHE pacueThl.
OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOpUH BeposiTHOCTeH (12 u)

Komb6unaropusle 3agauu. [IpaBuno ymaoxenus. @akropuai. [lepectaHoBkH.
I'pynnuposka uadopmaruu. O6uwmii psa qanaeix. KpaTHoCTs BapraHThl n3MepeHus. TabnuuHoe
npejcraBieHue nHpopmanuu. Yacrora BapuanTel. I'paduyeckoe npeacraBieHne HHOOpMaLIUK.
[Tonuron pacnpenenenus faHHbIX. [ uctorpamma. YucnoBble XapaKTepUCTUKU JaHHBIX U3MEPEHUS
(pa3max, Mojia, CpeJiHee 3HAUCHUE).
BepositHocTh. CoObITHE (ClTy4aiiHOe, ToCTOBEpHOE, HEBO3MOXKHOE). Kiaccuyeckast BeposiTHOCTHas
cxema. [IpotuBonosnoxusie coObiTHs. HecoBmecTHBIE COOBITHS. BEpOATHOCT CyMMBI ABYX COOBITUH.
BeposTHOCTE TPOTUBOMONOXKHOTO cOOBITHA. CTaTUCTHUECKas! yCTOHUNBOCTh. CTaTHCTHYECKAs
BEPOSTHOCTb.
O6o6maromee nopropenue (21 1)

4. YuyeOHO-MeTOANYECKUI KOMILJIEKC

1. Aurebpa 7 Yactb 1 yueOnuk. A.I'. MopakoBuy;

2. Aunre6pa 7 Yacte 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumryctuna, E.E.
TynbunHCKas;

3. Aure6pa 8 Yacte 1 yuebnuk. A.I'. Mopakosuy;

4. AmnreOpa 8 Yacts 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumyctuna, E.E.

TynpunHckas;

Anrebpa 9 Yacts 1 yueOnuk. A.I'. Mopakosuy, I1.B.CemeHos;

6. Aurebpa 9 Yacts 2 3agaunnk. A.I'. Mopakosuy, JI.A. Anekcaraposa, T.H. Mumryctuna, E.E.
Tynpuunckas, I1.B.CemeHos;

7. Aunrebpa 8. CamocTosiTenbHbIe padboThl. JI.A. Anekcanaposa;

8. Aunrebpa 9. CamoctosiTenbHble paboThl. JI.A. AnekcanapoBa;

9. Aunre6pa 7. Koatponsubie padoThl. JI.A. AnexcaHIipoBa;

10. Anre6pa 8. Kontpomnbhsie pabotsl. JI.A. Anekcanaposa;

11. Anre6pa 9. Kontponsabie pabotsl. JI.A. Anekcanaposa;

12. AnreGpa 7 knacc. baun onpoc. E.E. TynpunHckas;

13. Anre6pa 7-9. Tectel. A.I'. Mopakosuuy, E.E. Tynbunnckas;

14. KoHTpOJbHO-U3MEpUTENbHBIE MaTepuanbl. Anredpa 7 kinacc. JI.W. MapTbioBa;

15. KonTpoasHo-u3MepuTenbHbie MaTepuaibl. Anredpa 8 kimace. JI.JO. baOymkuna;

e



16.
17.
18.
19.
20.
21.
22.

Anrebpa 7. Metonudeckoe nocodue ams yuutens. A.I'. MopakoBuy;

Anrebpa 7-9. Meronuueckoe nmocodue amns yuutens. A.I'. MopakoBuy;

[Toypounoe mmanupoBanue 1o anreope. 7 kimacc. M.B. Komucapora, E.M. Kirounmnkosa;
[Toypounoe rutanupoBanue 1o anredpe. 8 kinacc. M.B. Komucaposa, E.M. Kirounukosa;
[Toypounoe mmanuposanue mno anreope. 9 kinace. T.JI. Adanacwena, JI.A. TanunuHa;
CoOopHuk 3anay mo anredpe 7-9. M.B. Tkauesa, P.I'. I'azapsin;

['otoBuMCs K onuMmIinaaam no mateMaruke. A.B.Dapkos.
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