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IIOACHUTEJ/IbBHASA 3AIITMCKA

Anrebpa siB/isieTCSI OJHUM U3 OTIOPHBIX KypCOB OCHOBHOT'O 0011lero o6pa3oBaHus: OHa obecrieunBaeT
M3yueHUe APYTruX AUCLIMIUIMH, KaK eCTeCTBeHHO-HayYHOTr 0, TaK ¥ T'YMaHUTapHOTO IIUKJ/IOB, eé OCBOeHHe
HeoOX0IUMO /15l IPO/I0/DKeHHsI 00pa30BaHUsS 1 B TIOBCeIHEBHOM XU3HU. Pa3BuTHe y 00yJarolXcsi HAyUHbIX
TIpe/ICTaB/IeHUI O MPOUCXOKIEHUH U CYLI[HOCTU anredpanyeckux abCTpakiyi, criocobe oTpa>keHHUst
MaTeMaTHUeCKOH HayKOH sIBJIeHUH 1 TIPOI[eCCOB B TIPUPO/ie 1 00ITlecTBe, PO/ MaTeMaTHUYeCKOTro
MO/Ie/IMPOBaHMsI B HAYYHOM TI03HAaHUM U B TIPAKTHKE CIIOCOOCTBYeT (h)OPMHUPOBAHUIO HAYYHOT O
MHUPOBO33PeHUS U KaueCTB MBIIIIEHHs], HEOOXOIUMBIX [/l afialiTallid B COBPEMEeHHOM 1[U(ppOBOM 00IIeCTRBe.
V3yuenue anrebpel obecrieurBaeT pa3BUTHe YMeHHsI HabJTFOAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUUHOCTH MBIILJIEHUs, CITOCOOHOCTH apryMeHTHUPOBAaHHO 0O0CHOBBIBATH CBOU JIeHCTBUS U
BBIBOZIbI, HOpMY/IMpOBaTh yTBepxkAeHus. OcBoeHue Kypca anrebpbl oOecrieurBaeT pa3BUTHe JIOTHUECKOTO
MBIITIEHUS] 00YYAIOIIMXCS: OHU UCTIOJB3YIOT JelyKTUBHbBIE U UHAYKTUBHBIE pPacCy>KeHus, 000011eHue 1
KOHKpeTH3a1uio, abcTparupoBanue 1 aHaiorur. ObyueHure anrebpe npe/inosiaraeT 3HAUMTeNbHBINA 00BEM
CAMOCTOSITe/TbHOM /IeATeTbHOCTH 00YUAOIUXCsl, [T03TOMY CAMOCTOSITe/TbHOE PellleHre 3a/1au sIBJISIeTCS
peanu3arnyeli 1esTeTlbHOCTHOTO TTPUHIIUIIA 00yUeHuUsI.

B cTpykType mporpamMmMbl yue6HOTO Kypca «AsireGpa» [ijiss OCHOBHOTO 0011iero 06pa3oBaHUsi OCHOBHOE
MECTO 3aHMMAIOT COJIep>KaTe/TbHO-MeTOAUYeCKHe TMHUU: «UKC/ia U BEIUMCIEHUs», « AJireOpanueckue
BBIDAKEHUS», «YPAaBHEHUs U HEPABEHCTBa», « DyHKIMN». KaxKzas U3 3THX CO/iep)KaTe/IbHO-MeTOAUYECKUX
JIMHUM Pa3BUBAETCS HA TPOTSHKEHUM TPEX JIET U3yUeHUsl Kypca, B3aUMO/IeMCTBYs C JPYTUMU ero TUHUsIMU. B
XO07le U3yueHHus yueOHOro Kypca 00yJaroIiuMcst IPUXOAUTCS JIOTHUECKU PacCyK/AaTh, UCIIOb30BaTh
TEOPeTUKO-MHOKECTBEHHBIN S13bIK. B CBsI31 C 3THM B MPOrpaMMy yuebHOro Kypca «Ayirebpa» BK/THOUEHBI
HEKOTOpbIe OCHOBBI JIOTHKH, [TPe/ICTaB/I€HHbIE BO BCEX OCHOBHBIX pa3/ie/iaX MaTeMaTHUeCcKoro o0pa3oBaHus U
CITOCOOCTBYIOIIVE OB/IaZIeHHI0 00yUarOI[UMUCS OCHOB YHUBEPCATIbHOTO MaTeMaTHUeCKOTO sI3bIKa.
CojieprkaTe/TbHON M CTPYKTYPHOH 0COOEHHOCTBIO yUueOHOTO Kypca «Asrebpa» SB/SIETCS ero
WHTerPUPOBaHHBIM XapaKTep.

CopeprkaHue TMHUM «Yucsia U BBIUKMCTIEHUS» CTY>KAT OCHOBOM /14 Jja/IbHeMIero u3y4yeHust
MaTeMaTHKH, CIIOCOOCTBYeT Pa3BUTHIO Y 00YYaIOIIMXCsl JIOTHUECKOT0 MbILIUIeHNsI, OPMUPOBAHUIO YMEHUsI
TI0/Tb30BaThCs A/ITOPUTMaMH, a TaK)Ke MPUOOpeTeHH 0 TIPaKTUYeCKUX HaBBIKOB, HEOOXOAUMBIX /IS
TIOBCe/THEBHOM »K3HHU. Pa3BrTHe TIOHATHS O UMC/ie HAa YPOBHE OCHOBHOTO 0011iero o6pa3oBaHUs CBsI3aHO C
paLMOHaIbHBIMU M UpPaLMOHAIbHBIMU YK C/IaMU, POPMHUPOBAHKEM TpeJICTaB/IeHUH O [[eHCTBUTeIbHOM
yncie. 3aBepileHre OCBOeHHs YHMC/IOBOM JIMHUHM OTHECEHO K CpefiHeMy 001rieMy 00pa30BaHUIo.

Copiep>kaHue IByX anrebpanveckux JMHUN — « AlirebpanuecKkiie BLIDAKEHUs» U «Y DaBHEHHUS U
HepaBeHCTBa» CrocoOCTByeT GOPMHUPOBAHUIO Y 00YUarOIIMXCsl MATEMAaTHUECKOT'O anmapara, HeobXouMoro
IJIs1 PeLIeHUsT 3a/jau MaTeMaTHKK, CMe>KHBIX ITPeJMETOB U ITPaKTHKO-OPHEHTHPOBAHHBIX 3a7a4. Ha ypoBHe
OCHOBHOT'0 00111er0 06pa3oBaHus yueOHbIN MaTepras IPYIIUPYeTCs BOKPYT PALMOHA/IbHBIX BBIPA)KEHUH.
Asrebpa IeMOHCTPUPYET 3HAUEHMe MaTeMaTHKK Kak 3bIKa /I/isk IOCTPOeHHsI MaTeMaTHUeCKUX MO/iesiet,
OTIMCaHUS TIPOLIECCOB U SIBJIEHUH peasbHOrO MUpa. B 3aziaun oOyueHus anredpe BXOJAT TakxkKe JlabHel1ee
pa3sBUTHE aITOPUTMUUECKOTO MBIIIIIeHHs], HEOOX0JUMOr0, B YaCTHOCTH, [I/Is1 OCBOEHHSI Kypca WH()OPMATHKH,
Y OBJIaJieHHe HaBbIKaMHU IeAYKTUBHBIX pacCyxeHuid. [Ipeobpa3oBaHre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpakeHHs1, CTIOCOOHOCTel K MaTeMaTUYeCKOMY TBOPYECTBY.

Copgeprxanue (hyHKIMOHATBHO-TPagUuecKoi TMHUY Halle/IeHO Ha MoJyTyueHre 00yJaroiuMucs 3HaHUM 0
(bYHKLMSAX KaK BayKHeHIer MaTeMaTH4eCKON MO/Ie/! ZIJisi OTTMCAHUS M UCCIIeJOBaHUST pa3HOOOpa3HbIX
TIPOIIECCOB U SIBJIEHWH B MPUpO/ie U ob1riecTBe. V3yueHre MaTepuasa CriocCOOCTBYeT pa3BUTHIO Y
00yYarIUXCs YMEHUS UCII0/Tb30BaTh Pa3/IMUHbIe BhIpAa3UTe/IbHbIE CPeZICTBA SI3bIKa MaTeMAaTUKU —



C/IOBeCHbIe, CUMBOJINYeCKUe, rpaduueckrie, BHOCUT BKJIaZ, B (POpPMUpPOBaHUe Mpe/CTaB/ieHui O POIU
MaTeMaTUKH B Pa3BUTUU LIMBUIM3AL[UU U KYJIbTYPbI.

CornacHo yqe6HOMy 1/1aHy B 7-9 Kjaccax vu3yvaeTcst yqe6HbIﬁ KypcC «AJ‘IFe6pa», KOTOprﬁ BKJ/IFOUAeT
c/elyrolie OCHOBHbIe pasjiesibl cofepykaHus: «Hucaa u BbIYMCIeHUs», <<Anre6paI/IquKI/Ie BBIDA>KEHUA»,
«YPaBHEHI/IH W HEPDABEHCTBA», «CDyHKL[I/II/I».

Ha u3yuenue yueOHOro Kypca «Anrebpa» orBogutcs B 7 kinacce — 102 yaca (3 uaca B Hefiento), B 8
Ksacce - 102 yaca (3 yaca B HeZient0), B 9 kiacce — 102 yaca (3 uaca B HeJje/o0).

COJEPXAHUE OBYYEHUNSA

7 KITACC

Yuc/ia ¥ BBIYUCTICHUSA

[1pobu 0OBIKHOBEHHBIE 1 1eCSITUYHBIE, ITepexo/, OT ofHOW dopMbI 3anucy pobeii k apyroi. [TonsTe
paLMOHAaIbHOTO UMC/Ia, 3aMKCh, CPAaBHEHKe, YTIOPsj0uMBaHNe PaLMOHaIbHbIX urcel. ApudmeTryeckue
JeliCTBUS C pallMOHa/IbHBIMU Ync/1aMy. PellieHre 3a/jau U3 peasibHOM NPaKTUKK Ha YacTH, Ha Apoou.

CrereHb C HaTypaJbHBIM TIOKa3aTesieM: OrpefiesieHue, peoObpa3oBaHKe BBIPAKEHUI Ha OCHOBe
orpeziesieHus, 3anMCh O0JIbILINX unces. [IpoLieHThl, 3an1Ch MPOLIEHTOB B BU/e Jpobu U ipobu B BUje
NpOLIeHTOB. TPy OCHOBHBIE 3a/jauy Ha MPOLIEHTHI, PellleHre 3a/iay U3 peabHON MPaKTHKU.

[TprMeHeHMe NPY3HAKOB [1e/TMMOCTH, pas/ioykKeHre Ha MHOXKUTe/IM HaTypaIbHbIX YMCeL.

PeastbHbIE 3aBUCMOCTH, B TOM YKCJIe TIpsiMasi M 0OpaTHast POTIOPIIMOHATbHOCTH.

Anrebpanyeckue BbIpakKeHUs

[TepeMeHHbIe, YMCI0BOE 3HaUEHUE BbIPA)KEHUS C TlepeMeHHOM. [lomyCcTUMble 3HaueH!s IepeMeHHbIX.
ITpencraBneHre 3aBUCUMOCTU MeXXJy BeJTMUMHAMU B BU/ie (popMy/ibl. BbrurcieHus o popmysiam.
[Tpeobpa3oBaHue OyKBEeHHBIX BHIPR)KEHHI, TOKAECTBEHHO PaBHbIE BLIPA)KeHMsI, IPaBU/Ia TIpeoOpa3oBaHUs
CYMM U NPOM3Be/IeHUH, TTpaBr/ia PaCKpPbITHSI CKOOOK U NpUBe/ieHNsl IOA00HBIX ClaraeMblX.

CBoliCcTBa CTeleHM C HaTypasbHbIM [T0Ka3aTeseM.

OpHouneHsl ¥ MHOrou/ieHbl. CTeneHb MHOrowieHa. Ciio)keHue, BbIYMTaHUe, YMHOKeHHe MHOIOU/IeHOB.
@®opMyibl COKpAILIEHHOIO0 YMHOXKEHUSI: KBaZipaT CYMMBI M KBaZipaT pa3HocTH. @opMyria pa3HOCTU KBaJpaToB.
PaznoxeHre MHOTO4/1IeHOB HA MHOXKUTEJIH.

YpaBHeHMs 1 HepaBeHCTBA

YpaBHeHue, KOpeHb YpaBHEeHUs], [TpaBU/a peobpa3oBaHusl ypaBHeHUs], PABHOCUIbHOCTb YPaBHEHUH.

JInHeliHOe ypaBHeHHe C OJIHOM IlepeMeHHOM, YUC/I0 KOPHel IMHeMHOI0 YpaBHeHus, pelleHne
JIMHeMHbIX ypaBHeHUN. CocTaB/ieHre ypaBHeHUH 110 YC/IOBUIO 3a/laul. PellleHre TeKCTOBBIX 3afiau C
TIOMOLBI0 YPaBHEHUM.

JIuHeliHOe ypaBHeHUe C JBYMs IlepeMeHHbIMU U ero rpaduk. CucreMa [iByX JIMHEMHbBIX YpPaBHEHUH C
JByMs TTlepeMeHHbIME. PellieHne cricTeM ypaBHeHUH Crioc0O0M MOCTaHOBKH. [IpuMepsl pellieHrs: TeKCTOBBIX
3ajiau C OMOILIBIO CUCTEM YpaBHEHUH.

DOyHKIUH

KooppyHaTa Touky Ha nipssMoil. YucioBble MPOMeXYTKHU. PaccTosiHue MeXXy [BYyMs TOUKaMU
KOOpPJWHATHOM NPSIMOM.

[Tpsimoyro/bHasi cricTeMa KoopzuHat, ock Ox 1 Oy. Abclcca ¥ opiviHaTa TOUKY Ha KOOPAWHATHOU
riockocTtu. [IprMepsl rpaukoB, 3aaHHbIX (hopMysiamu. UTeHMe rpaMKOB peasbHbIX 3aBUCUMOCTEM.
[Tonsitue dbyukumu. I'paduk Gyskiuu. ColictBa PyHKIMHA. JInHeliHas GyHKLUUs, eé rpaduk. I'paduk
¢byskumu y = |x|. ['padmueckoe pelieHNe TUHEHHbIX ypaBHEHUN U CUCTEM JIMHEHMHbBIX YpaBHEHUM.

8 KVIACC

Yucia ¥ BBIYNC/ICHUSA



KBagpatHbiii KopeHb U3 uucia. [loHsSTHe 00 WpparyoHaJbHOM 4Yucie. [lec TUuHbe MPUOIKEHUS
vppalMoHasbHBIX uncen. CBoicTBa apudMeTHUeCcKUX KBaJpaTHBIX KODHeM U WX TIpUMeHeHHe K
nipeobpa30BaHUI0 UKCIOBBIX BbIDAYKEHUM U BBIYMCIEHUSIM. [1efCTBUTe/IbHBIE YHCIIA.

CrereHb C Lie/IbIM IT0Ka3aTesieM U eé cBoiicTBa. CTaHjapTHasi 3aMych UMCIa.

Asnredpanuyeckue BbIpa)KeHHS

KBazipaTHbIii TPEXU/eH, pa3ioykeHre KBaJipaTHOrO TPEXusieHa Ha MHOXKUTEJTH.

Anrebpanueckass pobb. OCHOBHOe CBOKMCTBO anrebpandeckoid Apobu. Ciio)KeHue, BBIUMTAHUE,
YMHOJKeHue, fiefieHre anrebpanueckux gpobeii. ParoHanbHbIe BRIpaXKEHUS U UX MTpeoOpa3oBaHue.

YpaBHeHMs 1 HepaBeHCTBa

KBagpatHoe ypaBHeHHWe, (opMmyna KOpHell KBaZjpaTHOro ypaBHeHMs. Teopema Buera. Peienue
ypaBHEHW, CBOJSAIIUXCS K TMHEHHBIM U KBaJ[paTHBIM. [IpocTeiiiiiie JpoOHO-paliiOHaIbHbIe YPaBHEHMUS.

I'padhriueckasi UHTepIIpeTaLUs YpaBHEHUI C ABYMs TlepPeMEeHHBIMM M CHUCTeM JIMHEeWHBIX YpaBHEHU C
JBYMsI TilepeMeHHbIMU. [IprMephI peliieHust CUCTeM HeJTMHeMHBIX YPaBHEHUH C ABYMsI TiepeMeHHBIMHU.

PerieHre TeKCTOBBIX 3aZiau ajrebpanyeckum CriocoO0M.

UucioBble HepaBeHCTBAa W WX CBOWMCTBa. HepaBeHCTBO C OfiHOW TIepeMeHHON. PaBHOCHUIBHOCTh
HepaBeHCTB. JIWHeliHble HepaBeHCTBa C OJJHOW mepeMeHHOW. CHUCTeMbl JIMHEWHBIX HEPABEHCTB C OJ[HOM
riepeMeHHOM.

DOyHKINH

[MTousTHe ¢yukuuu. O6acTh oOmpeesieHUss U MHOXKECTBO 3HaueHWU (yHKUuU. CriocoObl 3ajaHus
byHKLMHA.

I'paduk ¢ynkiuu. YrteHue cBoicTB (yHKUMKM 10 eé rpaduky. [Ipumepnl rpadukoB GyHKIUH,
OTPa’KaroIlMX peasibHble MPOLIeCChl.

@OyYHKI[MM, OMUCHIBAIOIIME TPSAMYI0 W 00paTHYH TPOMOPLIMOHAbHBIE 3aBUCUMOCTH, WX TpadUKU.
®yuruuK y = X2, y = x3, y = VX, y=|x|. ['padrueckoe pelleHre ypaBHEeHUM ¥ CUCTEM YPaBHEHUIA.

9 KJ/IACC

Yuc/ia ¥ BBIYUC/TICHUA

ParvoHanbHbIe UYKMC/a, WPpalMOHANbHBbIE UHC/A, KOHeUHble W OeCKOHeUHbIe AeCSTUYHbIe ApOOH.
MHOXXeCTBO [IeMCTBUTE/IbHBIX UHCeJI, JIeHCTBUTe/bHbIe UHC/a Kak OeCKOHeuHble [eCSTHUHbIe ApOOH.
B3avMHO 0/jHO3HauHOe COOTBETCTBUE MEXJY MHOXEeCTBOM [IeMCTBUTE/NbHBIX YMCel W KOOPJWHATHOU
TIPSIMOIA.

CpaBHeHUe [IeHCTBUTe/IbHBIX YKcesi, apudMeTHUecKe JeHCTBUS C JeHCTBUTe/TbHBIMU YMC/IaMHU.

Pa3Mepbl 00b€KTOB OKPY>KaIOII[er0 MUPA, AJTUTETHHOCTD MPOL[ECCOB B OKPY/KAIOIL[EM MUPe.

[TpubMMKEHHOE 3HAUEHWE BEJWYMHBI, TOUHOCTb MNpHOMKeHUs. OkpyrieHue uucen. IIpukugka u
OLIeHKa pe3yJ/bTaTOB BbIUMC/IEHUH.

YpaBHeHus ¥ HepaBeHCTBA

JluneiiHoe ypaBHeHUe. PellleHre ypaBHeHU, CBOASLMXCS K TMHENHbBIM.

KBazipaTHoe ypaBHeHue. PellleHre ypaBHeHUM, CBOASIIMXCS K KBaJIpaTHbIM. BHKBa/ipaTHOe ypaBHeHUe.
[TpuMepsI pellieHs1 ypaBHEeHUH TpeThel U UeTBEPTOM CTereHel pa3/ioykeHreM Ha MHOXXUTeJTH.

Perienue po6HO-paliMOHAIBHBIX ypaBHEHU. PellieHre TeKCTOBBIX 3a/iau aarebpanueckuM MeTO/IOM.

YpaBHeHue C AByMsl MepeMeHHbIMU U ero rpaduk. PellleHue cucTeM ABYX JIMHEWHBIX YpaBHEHM C
JIByMs TlepeMeHHBbIMU. PellleHre CHCTeM /IBYX YpaBHEHWM, OfIHO U3 KOTOPBIX JIMHEWHOe, a Apyroe — BTOPOM
cTerneHu. I'padmyeckasi UHTepHpeTal|si CUCTeMbI YPaBHEHUM C ABYMs TIepeMeHHbIMHU.

PerieHre TeKCTOBBIX 3aZilau ajrebpanyeckuM CIiocoO0M.

YucoBble HepaBeHCTBA U UX CBOMCTBaA.

PelieHue /iMHeMHBIX HEPaBEeHCTB C OJHOW MepeMeHHOMW. PellleHHe CHUCTeM JIMHEMHBIX HepaBeHCTB C
ofHON TiepeMeHHOM. KBazpaTHble HepaBeHCTBa. ['padunueckas WHTepripeTaljds HepaBeHCTB U CUCTeM
HEPaBeHCTB C [IByMs IlepeMeHHbIMHU.

DyHKIUH

KBagparuuHasi GyHKiusi, eé rpaduk u coiictBa. [Tapabosna, KoopAuHaThl BeplliKMHBI TTapabosibl, 0Ch
CUMMETPHH Mapado/ibl.

I'paduku dbyHkimii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , ¥ UX CBOMCTBa.

Ync/oBbIe NOC/IeA0BaTe/IbHOCTH M NIPOrPeccuu



[ToHsiTHe YMCIOBOM MOC/Ie0BaTe/IbHOCTU. 3a/laHue T0C/e/l0BaTeIbHOCTU peKyppeHTHoW (hopMyrol 1
dbopMyJioii n-ro uneHa.

ApudmeTtnueckass U reoMeTpuueckass Tmiporpeccuu. PopMysbl n-ro ujeHa apu@MeTUuUecKou Hu
reoMeTpUUeCKOM MPOrpeccuii, CyMMbI TIePBBLIX N U/IeHOB.

V300pakeHre uIeHOB apH(bMeTHUeCKOH M TreOMeTPUUeCKOM TMPOorpeccruii TOUKaMH Ha KOOPAMHATHOMN
TIJIOCKOCTH. JIMHeMHBIN U 3KCITOHeHIMa/IbHBIN pocT. ClI0)KHbBIe TIPOL[eHTHI.

IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIn4HOCTHBIE pe3y/IbTaThl 0CBOEHHS MTPOTrpaMMbl yueOHOro Kypca «Anrebpa» XxapaKTepu3yroTCs:

1) maTpuoTHYeCcKoe BOCIUTAHHE:

NposiBJIeHWeM MHTepeca K TMPOIIJIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, LIeHHOCTHBIM
OTHOIIIEHWEM K JOCTIDKEHUSIM DPOCCHMCKUX MAaTeMaTHKOB M DPOCCUHCKOW MaTeMaTU4YeCKOW INKOJbI, K
WICTI0/Tb30BAHUIO 3THX JJOCTIKEHHH B IPYTUX HAayKax Y MPHUKIIAHBIX chepax;

2) rpa)KJJaHCKOe U [yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00s13aHHOCTeH IpakJaHWHA M peanr3aljiy ero rpas, MpeCTaBIeHueM O
MaTeMaTUYeCKUX OCHOBAaX (YHKI[MOHMPOBAHWS Pa3/WYHBIX CTPYKTYP, SIB€HUM, TIPOLEAYP TPa’KZaHCKOTO
ob1iecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCY’>KIEHHIO 3THUECKUX MPOoO/ieM, CBSI3aHHBIX C
MPaKTHUECKUM TTPUMEHEeHUEM [JOCTYKEHUH HayKH, 0CO3HaHWEM BaKHOCTH MOPAJbHO-3TUYECKUX TIPUHIIUIIOB
B /lesITe/IbHOCTH YUEHOTO;

3) TpyAOBOe BOCIMTaHMeE:

yCTaHOBKOW Ha aKTMBHOE yUacTHe B pellleHnH MPaKTUYeCKHX 3a/lay MaTeMaTHUeCKOl HalpaB/IeHHOCTH,
OCO3HaHWEM BaXHOCTH MaTeMaTUYeCcKOoro o0pa30BaHMs Ha TPOTSDKEHUH BCEM JKU3HU Ui YCIEeITHON
npodeCcCOHAbHONM  [IeITeIbHOCTY U Pa3BUTHEM HeOOXOJMMBbIX YMEeHWH, OCO3HaHHbIM BbIOOpOM U
TIOCTPOEHWEM WH/WBUAYa/JbHONH TPAaeKTOPUM 0O0pa30BaHWsSI W JKU3HEHHBIX IUIAHOB C YUYETOM JIMUHBIX
WHTEPeCOB U 00I1[eCTBeHHBIX MTOTpebHOCTEH;

4) scTeTUeCKOe BOCITUTAHHe:

CITOCOOHOCTBIO K 3MOL[MOHATBHOMY U 3CTeTHUECKOMY BOCIIPUSATHIO MaTeMaTH4eCKuX 0OBeKTOB, 3a/1ad,
peLIeHuH, pacCy>KeHUH, YMEHUIO BU/IeTh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH Hay4YHOr0 MO3HAHHA:

OpUEeHTal[ell B [IeSTe/TbHOCTH Ha COBPEMEHHYIO0 CHUCTeMY HAyYHBIX TpeJCTaBlIeHWA 00 OCHOBHBIX
3aKOHOMEDHOCTSIX pa3BUTHSI UesioBeKa, TPUPOJbl U 00IIecTBa, MOHMMAaHHMEM MaTeMaTHMYeCKOM HayKH Kak
cepbl YesOBeueCKOW JeATeNbHOCTH, ITAloB €& Pa3BUTHS M 3HAUMMOCTH /ISl Pa3BUTHS IMBU/IM3ALY,
OB/JIaJileHeM $I3bIKOM MaTeMaTHKd W MaTeMaTMUYeCcKOW KyJbTypOM KakK CpeACTBOM TIO3HAHHSI MUPa,
OBJIaJileHHeM TMPOCTEHIIIMMY HaBbIKaMH UCCIIe/I0BATEIbCKOM /IesITe/TbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢(opMHpOBaHHE KYJbTYPbl 3/0POBbSI H 3MOLHOHA/IHBHOIO
01aromostyuusi:

TOTOBHOCTBIO TTPUMEHSTH MaTeMaTU4YeCKre 3HaHWsI B MHTePecax CBOErO 37I0pPOBbsl, BeJIeHHUs 3[J0POBOTO
obpasa Xu3HHU (3[0pOBOe MUTaHUe, COaTaHCUPOBAHHBIN PEXXKVM 3aHATHHN M OT/bIXa, PeryyspHas (pusndeckas
aKTMBHOCTH), C()OPMHUPOBAHHOCTHIO HaBbIKa pedyieKCHH, TPU3HAHUeM CBOETO TpaBa Ha OLIMOKY M TaKOTO ke
TipaBa JPyroro uesioBeKa;

7) 3K0/1I0rU4YecKoe BOCIUTaHKe:

OpUeHTal[ell Ha TIpUMeHeHHe MaTeMaTU4YeCKUX 3HaHWH JJisl pelleHus 3aZiau B 00/1acTH COXPaHHOCTU
OKpY’KaroIllel cpe/ibl, MJIAHUPOBAHUS TTOCTYTIKOB U OLEHKM UX BO3MOXKHBIX TOC/TIECTBUM /il OKpY»KaroIei
Cpe/ibl, 0CO3HaHKWEM I100aIbHOTO XapaKTepa KOJI0rMYecKrX IpobieM U TyTeld UX pelleHus;

8) aganTanysa K H3MEeHAIUMCS YCI0BUAM COIHA/ILHONM M PUPOAHON Cpeabl:

TOTOBHOCTBIO K [IEHCTBUSIM B YCJIOBUSIX HEOTPe/e/IEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOeH
KOMITETEHTHOCTH uepe3 TPaKTUYeCKyH [esTeJbHOCTb, B TOM UYHCJIe YMEHHe YUUTbCS Y [PYTUX JIHoJel,
TIpHUOOpeTaTh B COBMECTHOM /IesITe/TbHOCTH HOBbBIE 3HAaHWsI, HABBIKM U KOMTIETEHLIMH U3 OTIbITa JIPYTHX;



HeoOXOUMOCTEI0 B ()OPMHUPOBAHWM HOBBIX 3HAaHWM, B TOM 4ucjie (OPMY/IUPOBaTh WZeH, TIOHSTHS,
TUIIOTe3bl 00 00BEKTAX U SIBJIEHUSX, B TOM UHC/Ie paHee HEeM3BECTHBIX, 0CO3HABaTh JePHIIUTBI COOCTBEHHBIX
3HaHWM U KOMIIETeHTHOCTEeM, IJIaHUPOBaTh CBOE pa3BUTHE;

CITOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMAThL CTPECCOBYIO CHUTYALIMIO KaK BBI3OB,
TpeOyIOIIMi KOHTPMED, KOPPEeKTUPOBaTh MPUHUMAaeMble pellieHUst U JIeHMCTBUs, (hOpPMYJTUPOBATh U OI[eHUBaTh
PUCKU U TIOC/IeCTBUS, JOPMUPOBATh OIIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHBIE YHUB€pPCA/IbHbIE y‘—I66HbIe ﬂEﬁCTBHH

Bba3oBbie jlornuecKue JelCcTBUA:

BBISIB/ISITh M XapaKTepH30BaTh CYIIleCTBEHHbIe TPHU3HAKM MaTeMaTHuecKUX OObeKTOB, TOHSTHH,
OTHOLIEHUHA MeXJy TOHATHSIMH, (OPMY/JMpOBaTL OIpeJesieHusl TIOHSITUM, YyCTaHaB/IMBaTh
CYILIeCTBEHHBbIM TIPH3HAK KjacCH(UKalMK, OCHOBaHWs M/ 0000IeHNs W CpaBHeHUs, KPUTEpUH
TIPOBO/JJUMOI'0 aHa/In3a;

BOCIIDUHUMATh, (OpMy/nMpoBaTb W  TpeoOpa3oBbIBaTh  CYXK/JEHWs:  yTBepJAUTeNbHble U
OTpHIiaTe/IbHbIe, eIMHIUYHbIE, YaCTHBIE U 00III1e, YCIIOBHBIE;

BBISIB/ISITH MaTeMaTHUecKHe 3aKOHOMEpPHOCTH, B3aMMOCBSI3U M TPOTHBOpPeYHrsi B (hakTax, AaHHBIX,
HaO/MIOJIeHNSIX U YTBEP)KAEHUSIX, TIpejjiaratb KPUTEPUM /s BBISBIEHHWsS 3aKOHOMEpPHOCTeH |
TIPOTUBOPEUMA;

JleaTb  BBIBOJbI € WCIIOJIb30BaHWEM 3aKOHOB JIOTHMKH, [IeAYKTUBHBIX W  MHJYKTHUBHBIX
YMO3aK/IH04YeH!, YMO3aK/IF0ueHuH 10 aHa/lIoTuu;

pa3bupaTthb Jj0Ka3aTeabCTBA MaTeMAaTHUECKUX YTBEPK/[eHUH (TIPSIMbIe U OT TIPOTUBHOTO), TIPOBO/IUTH
CaMOCTOSITEJIBHO ~ HECJIOKHbIe  JloKasaTelbCTBA ~ MaTeMaTHueckux  (akToB,  BBICTpauUBaTh
apryMeHTal[Mi0, TPUBOJAUTH TIpPUMEpPbl W  KOHTPIIpUMeEpbl, OOOCHOBBIBaTb COOCTBEHHBIE
paccyx/eHus;

BbIOMpaTh Crocob pelmieHuss yueOHOUW 3ajauu (CpaBHMBAaTh HECKOJBKO BAPHAHTOB PpeIIeHWs,
BbIOMpaTh HarbosIee MOAXO/AINI C YIYETOM CaMOCTOSITE/THHO BbI/le/IeHHbIX KPUTEpPHEB).

Ba3zoBrbIe nccleq0oBaTe/IbCKHE AeHCTBHSA:

WCII0/Tb30BaTh BOMPOCKI KaK MCC/Ie/I0BATeIbCKUM MHCTPYMEHT TI03HAHUs, OPMY/TMPOBATh BOMPOCHI,
buKcUpyolle TPOTHBOpeuUre, Mpob/eMy, CaMOCTOSTeNbHO yCTaHABIMBAaTh MCKOMOE W JaHHOe,
(bopMHpPOBATh TUTIOTE3Y, API'YMEHTHPOBATh CBOIO MO3MILIMI0, MHEHHE;

TIPOBO/JIUTh TI0 CAMOCTOSITEJTIbHO COCTaB/IEHHOMY IIJIaHYy HEC/IOKHBIA 3KCIIEPUMEHT, HebOJIbIIoe
WCC/Ie[JOBaHME TI0 YCTAHOBJIEHWIO OCOOEHHOCTeH MaTeMaTHYecKOro O0OBeKTa, 3aBHCHUMOCTeH
00BEKTOB MeXxay cobOow;

CaMOCTOATE/ILHO  (pOPMY/IMpOBaTh 000OIEHMsT W BBIBOABI [0 pe3y/bTaTaM TPOBEAEHHOTO
HaOJ/TFO/IeHus, WCC/IeZIOBaHUs, OLIEHHWBATh [JOCTOBEPHOCTH TOJIyU€HHBIX DPe3y/IbTaToB, BBLIBOZOB W
0000111eHHH;

TIPOTHO3UPOBATh BO3MOXXHOE DAa3BUTHE TIPOL[ECCA, a TAaKXKe BbIJIBUraThb TPETIOIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YC/IOBHSIX.

Pa6ora c undopmanueii:

BBISIB/IATH HEJJOCTaTOYHOCTb U W30BITOYHOCTh MH(MOPMALUH, aHHBIX, HEOOXOJUMBIX [IJIs PelleHHs
3a/jauy;

BbIOMpAaTh, aHA/M3UPOBaTh, CUCTEMATHU3WPOBaTh U WHTEPIPETHPOBATh WH(OPMALUIO Pa3THUHBIX
BU/ZIOB U ()OPM Tpe/iCTaB/IeHMUS;

BbIOMpaTh GopMy MpeCcTaB/ieHUs] WHGOPMALUKA U WUJTFOCTPUPOBATh pelllaeMble 3aJjaud CXeMaMH,
JuarpaMmMaMH, UHOM rpauKoi ¥ UX KOMOMHAIUSIMU;

OLIeHMBaTh HAA&KHOCTb HH(OpPMALMM 1O KPUTepUsiM, TpPeJ/IOKeHHbIM yuuTesneM WU
c(opMyIMpPOBaHHBIM CAMOCTOSITE/TBHO.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /efiCTBHA:

BOCIIpUHHUMAaThb U CI)OPMYJII/IPOBaTb Cy)XZAeHHUd B COOTBETCTBUU C YC/JIOBUSMHU U Li€JIAMU O6H.[€HI/IH,
SICHO, TOYHO, 'PAMOTHO BBIPa’>KaTb CBOIO TOUKY 3D€HHSA B YCTHBIX WM MUCBbMEHHBIX TE€KCTdX, OdBATb
MOsACHEHMA 110 X04y pelleHrd 3a4a4i, KOMMEHTUPOBATb l'IO]'Iy‘—IEHHLIﬁ pe3yJibTaT,



* B xo0/le 00CYX/IeHUs 3a/laBaTh BOIMPOCHI 10 CYIIeCTBY 00CY>KZaeMoU TeMbl, TIpOb/IeMbl, pelliaeMoi
3a7lauM, BbICKA3bIBaTh W/IeH, HalleJleHHble Ha TIOMCK DEIIeHUs], COTOCTaB/IATh CBOU CYXXAEHHS C
CYXXIeHUSIMA JIDYTMX YYaCTHUKOB [uajiora, oOHapy>KuWBaTh pa3/uuve W CXOZCTBO TO3WLIUM, B
KOpPpeKTHOH (opme hopMyMpoBaTh pa3HOTJ/IACHsl, CBOM BO3Pa)KEHHUSI;

® T[pe/CTaBIATb pe3yJbTaThl pelleHs 3aJaud, SKCIepUMeHTa, HWCC/Ie[loBaHUs, TIPOeKTa,
CaMOCTOSITe/TEHO BbIOMpaTh (hopMaT BLICTYIIEHUS] C YUETOM 3ajiau Tpe3eHTalud U 0COOeHHOCTeH
ayJUTOpHH;

® [IOHUMAaTh W WCTO/b30BaTh NIPEMMYILECTBA KOMaHIHONW W WHAWBUAYaJbHOW PabOThI TIPU pelleHnH
yueOHbIX MaTeMaTHUeCKUX 3a/iau;

® [IpUHUMATh LieJlb COBMECTHOHW [esTe/IbHOCTH, TUIAHMPOBaTh OPraHW3allii0 COBMECTHOH paboThl,
pacrpeiesiith BUABI paboT, A0TOBapyBaThCs, 00CYKAaTh MPOLIeCC U pe3yabTaT paboTel, 00001[aTh
MHEeHUs HeCKOJTbKUX JTFO/IeH;

®  yYacTBOBATb B TPYIIOBBIX opMax paboTel (06CyKaeHusi, 0OMeH MHEHHSIMHU, MO3TOBbIe IITYPMbI U
JPYTHe), BLIMOJHATb CBOIO YacTh pabOThI ¥ KOOPAWHUPOBATH CBOM JEUCTBUS C JPYTUMH WieHaMHU
KOMaH/Ibl, OIleHWBaTh KayeCTBO CBOEro BK/IaZla B OOmMUH TIPOAYKT TI0O KPUTEPUsM,
copMyTMpPOBaHHBIM yUaCTHUKAMH B3aMO/I€HCTBUSI.

PeryissTUBHBIE YHHBepCa/IbHbIe yYeOHbIe JefCTBUS
Camoopranu3anus:

®  CaMOCTOSITeJTbHO COCTAaBJISITh T/IaH, aJTOPUTM pellieHUs 3aZjaui (WM ero 4acTh), BBIOMpaTh Criocob
peIIeHus] C YUYETOM HMMEIOIIUXCSl PeCYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh M
KODPEeKTHPOBaThb BapMAHThI PellIeHU C yUéTOM HOBOUW MH(OPMaLIUU.

CaMOKOHTPO/Ib, SMOI[UOHA/TbHbIA HHTE/I/IEKT:

® BiaZeTh crocobaMu CaMOTIPOBEPKM, CaMOKOHTDOJISI TIporjecca U pe3y/bTara pelleHus
MaTeMaTH4eCKO 3a/1auy;

® MpeABUJETb TPYAHOCTU, KOTOPbIe MOTYT BO3HUKHYThH IPH PeIIeHHUH 3a/lauk, BHOCUTb KODPEKTHUBHI B
JiesITeIbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/IbCTB, HAal/IeHHBIX OIIMOOK, BHISBJIEHHBIX TPY/JHOCTEH;

® OIL[eHMBAThb COOTBETCTBUE pe3yJibTaTa [1esiTe/IbHOCTH TOCTaBJIeHHOW L€/ M yCJIOBUSM, OOBSCHSITDH
NPUYMHBI  OCTYDKEHUS] WM HEJOCTWKEeHUs 1ieJI, HaXOJuTb OMMOKY, /aBaTb OLIEHKY
NproOPeTEHHOMY OTIBITY.

Pafouasn mporpaMma cocTaB/ieHa C y4eToM Iie/ieBbIX mpuoputTeToB IIporpaMmsbl BOCHHTaHUSA
MBOY COIII N° 60 r. bpsincKa, a UMEHHO:

1. JIrobuTh CBOIO Ma/yr0 POJWHY, CBOW Kpai, UMeTh TpejcTaBjieHne o PoauHe - Poccuu, eé TeppuUTOpPUH,
pacriosioykeHny. Co3HaBaTh MPUHA/IEXHOCTh K CBOEMY Hapo/ly Y K OOL[HOCTH rpaxaaH Poccuu, MposiBisiTh
yBa)KeHHe K CBOEMY u JIpyTUM Hapo/am
2. [loHMaTh 3HaueHUe TPaKJaHCKHWX CHMBOJIOB (roCy/apCTBeHHasi CUMBOJMKa Poccuu, CBOero pervoHa),
Mpa3/JHUKOB, MeCT TIOUMTaHUsI TepoeB M 3al[UTHUKOB OTeuecTBa, MpOSIBJSATb K HUM yBakKeHUe.
3. VMeTb miepBOHaua/ibHBbIe TIPE/CTaBI€HHSI O TIpaBaX W OTBETCTBEHHOCTH UeJlOBeKa B O0OIIeCTBe,
TPaXJAHCKMX TpaBaX M o00si3aHHOCTSX. [IpMHUMATh yuyacTWe B JKM3HM Kiacca, o061eobpa3oBaTeibHOM
OpraHu3alui, B JIOCTYITHOU 1o BO3pacTy CoLMaabHO 3HaUMMOM JlesiTeIbHOCTH.
4. Co3HaBarTh 1IeHHOCTh TPyZia B )KU3HU UesioBeKa, CeMbH, 0011iecTBa. [IposIBIATL yBa)keHHe K TPYAY, JIFOIAM
TpyZAa. Oepe>kHOe OTHOILIEHWe K pe3yJsbTaTaM Tpy/a, OTBETCTBeHHOoe ToTpebsieHue. [IposiBASTL MHTEpec K
pa3HbIM TpodeccusiM. YUacTBOBaTh B Pa3MUHBIX BUJAX MAOCTYITHOTO I10 BO3pacTy Tpy[a, TPYJOBOM
JesITeIbHOCTH.

5. BelpaxaTb T03HaBaTe/lbHbIe WHTEPeChl, aKTUBHOCTb, JIF0OO3HATE/NILHOCTh W CAMOCTOSITETLHOCTh B
MO03HAaHUU, UHTEPeC U YBa)KeHUe K HayYHbIM 3HaHHUSIM, HayKe.

6. YuacTBOBaThb B peIlIeHWM TPAaKTUUECKUX TPYAOBBIX Jef, 3azau (B cembe, 0011e00pU30BaTe/ILHON
OpraHu3aliiy, CBOell MeCTHOCTH) TeXHOJIOTMUeCKOM W COLYarbHOM HarpaBIeHHOCTH, WHUIMMPOBATh,
TJIaHUPOBATh u
CaMOCTOSITE/IHO BBITIOJTHSITh TaKOro poja J1esiTeNIbHOCTb.
7. BblpaxaTb T'OTOBHOCTh K OCO3HaHHOMY BBLIOODY U TIOCTPOEHMIO WH/UBHYa/JbHOW TPaeKTOPUU
o0pa3oBaHMsI W >KU3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX U OOIIeCTBEHHBIX WHTEPeCOB, IMOTpeOHOCTel.
8. 3HaTh U yBaXaTh /yXOBHO-HPaBCTBEHHYIO KYJ/IbTYpy CBOEro Hapo/ia, ObITb OpPHEHTHMPOBAHHBIM Ha



NYXOBHBbIe IIeHHOCTH W HpaBCTBeHHble HOPMbI HapoZioB PoccuM, poccuiickoro oOIIecTBa B CHUTYaLUsX
HPaBCTBEHHOTO BbIOODA (c Y4ETOM HaLIMOHATbHOM, PeIUrh0o3HON TIPUHA/J/IE>KHOCTH).
9. BeipakaTb TOTOBHOCTb OLIEHWBAaTh CBOE MOBeJileHUe U MOCTYIIKU, TIOBe/leHre U MOCTYNKU JPYTUX JItoJel C
MO3ULIUA TPaJULMOHHBIX POCCUMCKUX AYXOBHO-HPAaBCTBEHHBIX L[EHHOCTEHM W HOPM C YUYETOM OCO3HaHMS

ToC/IeICTBUM MOCTYIIKOB.
10. BobipakaTb HenpusiTUe AHTUTYMaHHbIX M aCOLMA/IbHBIX TIOCTYIIKOB, TOBe/leHUs], MPOTHBOPeYaliX
TPaAULIOHHBIM B Poccuun ZyXOBHO-HPAaBCTBEHHBIM HOpMaM u L|eHHOCTSIM

11. Oco3HaBaTh COOTHOILIIEHHE CBOOOZALI M OTBETCTBEHHOCTH JIMYHOCTH B YCJIOBUSIX WHAWBUAYATBHOTO U
00I1leCTBEHHOTO TIPOCTPAHCTBA, 3HAuUeHWe W I[€HHOCTh MEeXXHALIMOHATBHOTO, MEeXPeTUTHO3HOTO COTJIacHs
mopel, HaposoB B Poccur, ymeTb oOmmiaTtecsi € JIIOABMH  pa3HbIX HApoOJOB, BepPOMCIIOBeJAHHUM.
12. TIposiBiAThL yBa)keHWe K CTaplIuM, K POCCHUUCKAM TPaJWULIMOHHBIM CeMeWHBbIM LIEHHOCTSIM, WUHCTUTYTY
Opaka Kak COI3y MY)XUMHBI W >KEHIUHBI [JI CO3[jaHusl CeMbH, POXKJEHWsS W BOCIUTAHUS [JeTel.
13. TIposiBNIsATE UHTEPEC K UTEHUI0, K POJHOMY $I3bIKY, PyCCKOMY SI3bIKY W JIUTepaType KakK uacTH [yXOBHOU
KYJIbTYPhl CBOEr'0 Hapo/ja, POCCUICKOro o611ecTBa.

INPEJMETHBIE PE3YJ/IBTATbBI
K koHI1y 00yueHus B 7 Kj1acce 00yUarOL[UiACs TIOJTyUUT CJie/IyOLHe TIPeIMETHbIE Pe3y /IbTaThl:

Yuc1a 1 BBIYUC/IEHUSA

BbInosiHATE, coyeTast yCTHBIE U NTMCbMEeHHbIe TPUEMBI, apupMeTHUeCcKUe JeCTBUS C paljuOHaIbHbIMU
YyKC/IaMu.

HaXOAI/ITL 3Ha4YeHHWs YN CJ/IOBBIX Bpra)KGHHﬁ, MMPpHUMEHSATDH pa3Hoo6pa3Hble CII0COOBI U HpI/IéMBI
BBIUMC/IEHUS 3HAUeHU APOGHLIX BBIpa)KEHI/If/i, coZieprKalux O0OBIKHOBEHHEIE U AeCATUYHEbIe ,E[pO6I/I

[TepexoauThb OT OHOM (OPMBI 3aMIKCH YKCesT K APYTroi (MpeoObpa3oBbIBaTh A€CATHUHYIO Ap00Ob B
0OBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B UaCTHOCTH B O@CKOHEUHYIO /IECITUUHYIO IPOOB).

CpaBHMBATh U YIOPSZI0UMBATh palldOHaIbHbIE UMC/IA.
OKpyr/asiTh UMcC/Ia.

BrInonHATL MPUKUAKY M OLIEHKY pe3yJjibTaTad BbI‘H/IC]IeHI/If/'I, OLIEHKY 3HAUEHUI UHC/IOBBIX Bpra)KEHHﬁ.
BrInomHATL I,E[(:.‘I‘/JICTBI/IH CO CTereHsMU C HaTypPaJ/IbHbIMHU IMOKA3aTe/IAMMU.

HPI/IMEHHTL MPU3HAKHU JeJTMMOCTH, Pa3/I0KeHHe Ha MHOXXHUTE/IN HAaTypPa/IbHBIX UK CeJl.

PemaTh NMpakTUKO-OPUEHTUPOBAaHHbIE 3a/lauM, CBsI3aHHbIE C OTHOILIEHHEM Be/TMUKH,
TIPOMOPLIMOHA/ILHOCTBIO BeJIMUMH, MPOLIEHTaMU, UHTePIPeTUPOBaTh pe3y/bTaThbl pellieHUs 3a/lau C YU46TOM
OrpaHUYeHUM, CBSI3aHHBIX CO CBOMCTBAMHU paCCMaTpPUBAaeMbIX 0OBEKTOB.

Asnredpanuyeckue BbIpa)KeHUA

Vicnonb3oBath anrebpandyecKyro TEpMUHOJIOTHIO U CHMBOJIUKY, TIPUMEHSITh €€ B MpoL{ecce 0CBOEHUS
yueOGHOro mMarepuarna.

HaXO,ELI/ITb 3HaueHus 6YKBeHHbIX BLIpa}KEHI/Iﬁ IpY 3aJdHHBIX 3HAUYEHHAX ITI€peMeHHbIX.

BbINo/HATE peoOpa30BaHus 11e/10T0 BHIPAXKEHHUSI B MHOTOUJIEH TTPUBEIEHUEM TO00HBIX C/IaraeMblX,
PACKPBLITHEM CKOOOK.



BhINOMHATE YMHOKEHNe 0/JHOU/IeHa Ha MHOTOY/IeH ¥ MHOTO4/IeHa Ha MHOT'OUJIeH, IPUMEHSTh ()OPMY/JIbl
KBaJjpaTa CyMMBbI U KBa/jpaTa pa3HOCTH.

Ocy111eCTBIATh Pa3/ioyKeHre MHOTOU/IEHOB Ha MHOKHTEJTH C TIOMOILIBIO0 BEIHECEeHUS 3a CKOOKU 0011iero
MHO>KWTeJIsl, TPYNIUPOBKHU CllaraeMbIX, MpUMeHeHUs1 (POPMYJT COKPAI|EHHOTO YMHOXKEHMS.

HPI/IMEHHTL Hp606pa3OBaHI/IH MHOTI'OUJIEHOB [JId pellieHUs PA3/IMUHbIX 3a/ld4 U3 MAdTEMATHUKHU, CMEXXHBIX
npeamMeToB, U3 peaﬂbHOﬁ MMPaKTUKH.

Vcronib30BaTh CBOMCTBA CTeleHel C HaTypalbHBIMH 1T0Ka3aTesisiMU /15l peoOpa30BaHUst BBIPaKEeHUI.
YpaBHeHMs 1 HepaBeHCTBa

Periath IMHeMHbIE ypaBHEHMsI C OZJHOM IepeMeHHOM, MPUMeHsIs TIpaBrJia Nepexozia OT UCXOJHOTO
ypaBHEHUsI K PpAaBHOCU/ILHOMY eMy. [IpOBepsITh, SIB/ISIeTCS /IM YMCJI0O KOPHEM YDaBHEHUsI.

[TpuMeHsTH rpadyyeckrie MeTo/Ibl IPU pelleHUH JTUHeHHbIX ypaBHEeHUH U UX CUCTEM.

[MToabupaTh MprMepHI ap YKcel, SIBJSIOIUXCS pellieHrneM JTMHEeHHOT0 YPaBHeHUs C JBYMSsI
repeMeHHbIMH.

CTpouTh B KOOPAMHATHOM MJIOCKOCTH TpadvK TMHENHOTO YpaBHEHUS C IByMs llepeMeHHbIMU,
T0/1b3Y$ICh TpaKOM, IPHUBOAUTD NIPUMEpHI pellieHHsl ypaBHeHUSI.

Pemath crcTemsl ABYX JIMHEHMHBIX ypaBHeHI/Iﬁ C IByMd lepeMeHHbIMH, B TOM UHCJIe Fpaq)I/I‘JECKI/I.

CocTaB/iATh U pellaTh JIMHENHOe YpaBHeHUe WY CUCTeMY JIMHEHMHBIX YPaBHEHMM 110 YC/I0BUIO 33/lauy,
VIHTEepIIPEeTUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM 3a/jauM [10JTyYeHHbIN pe3ysibTar.

DyHKINH

V306paskaTh Ha KOODJUHATHOM TIPSIMOM TOUKH, COOTBETCTBYIOIIME 3aZlaHHBIM KOOP/IMHATaM, JIyuH,
OTpe3KH, HHTepBaJlbl, 3alKMChIBaTh UNC/IOBbIE TIPOMEXKYTKH Ha anrebpanyeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH T10 33/laHHBIM KOOpJMHATaM, CTPOUTh rpauKu
JMHEeNHbIX PyHKUMNA. CTpouTh rpadukK QyHKLIMHU Y = [X|.

OnuchIBaTh € MOMOLIbIO (PYHKIMI M3BeCTHbIEe 3aBUCUMOCTU MEX/y BeJTMUMHAMU: CKOPOCTh, BpeMms,
paccTosiHue, 1jeHa, KOMM4eCTBO, CTOMMOCTD, IIPOU3BOJUTEILHOCTD, BpeMsi, 005éM paboThI.

HaxozauTh 3HaueHHe (yHKLMY 110 3HAUEHUIO eé apryMeHTa.

[TonumaTh rpacdudeckuii criocob rpecTaB/ieHus U aHaIu3a UH(opMalu, U3BaeKaTb U
VHTepIpeTUpOBaTh MH(OPMaL[HIO U3 TPaUKOB peasibHbIX MMPOL[eCCOB U 3aBUCUMOCTEM.

K koH11ly 00yueHusi B 8 kiacce 00yyaroluiics MOMyuuT CaeyIolue rpeJMeTHbIe pe3y/IbTaThl:

Yucsia ¥ BBIYUC/TIEHUSA

Vicnionb3oBaTh HayvasjbHble TIPeZCTaBIeHHS O MHOKECTBe [IeHCTBUTENbHBIX UMCeN [Jisi CPaBHEHWUs,
OKDYTJIEHUS] ¥ BLIUMC/IEHUH, 300pakaTh JIeMCTBUTE/IbHBIE YHMC/Ia TOUKaMH Ha KOODJUHATHOU TIPSIMOM.

[TpuMeHSITh TOHSATHE apU(METHUECKOT0 KBaJIPATHOTO KOPHSI, HAXO/IUTh KBaJIpaTHbIe KOPHH, UCTIOJB3YSI
npyu HeoOXOAUMOCTH KasbKYJ/ISITOP, BBITIOMHATL TIPeoOpa30BaHUsl BBIPAKEHHUH, CO/IeprKallliX KBaZipaTHbIE
KODHU, UCTIOJTb3Y$1 CBOMCTBA KOPHEM.



Vicnonb30BaTh 3amucy OOMBIIMX M MajbIX YUCEeN C TIOMOIIBI0 IeCITUUHBIX Jpobeli U cTereHel uncia
10.

Anredpanyeckue BbIpa)KeHUs

[IpuMeHSTH TIOHSATHE CTereHW C LebIM T0Ka3aTesieM, BBITIOJHATh TMpeoOpa30BaHUsl BBIPAXKEHHUH,
COoZiepKallX CTereHHU C 1ieJIbIM TIoKa3aTeseM.

BLIMOMHATE  TOXK/IeCTBeHHble TpeoOpa3oBaHUsl paljMOHA/NbHBIX BbIDA)KEHU Ha OCHOBe TpaBuI
JIeVCcTBUI HaJy MHOTOU/IeHaMU U anrebpanuecKuMu Apobsmu.

PackazibiBaTh KBa/IpaTHbIM TPEXUIEH HA MHOKUTEJIH.

[TpumMeHsTH peoOpa3oBaHUsl BHIPAXKEHUH /ISl PellleHrs] Pa3/InUHbIX 3a7lau U3 MaTeMaTHKH, CMeXXHbIX
TIpeIMeTOB, U3 peasbHOM MPaKTHUKU.

YpaBHeHNs U HepaBeHCTBA

Pemmath /MHeliHble, KBa/[paTHble ypaBHeHUs U paljMOHa/bHbIe YpaBHEHUSs, CBOASAIMECS K HUM,
CUCTeMbI /IBYX YPaBHEHUM C ABYMs lepeMeHHbIMHU.

[TpoBOUTH MpOCTeIlINe UCC/ieloBaHUsI ypaBHEHU U CUCTeM ypaBHEHU, B TOM Uuc/ie C TpUMeHeHreM
rpadyueckux rnpejcraBaeHui (yCcTaHaB/IMBaTh, UMeeT /11 YpaBHEHUE WU CUCTeMa YpaBHEHU pelleHus, ecu
1IMeeT, TO CKOJIbKO, U TIpouee).

[Tepexoautb OT cjoBeCcHOW (DOPMYJTUPOBKK 3ajaud K eé anrebpanueckod MOjield C TOMOIIBIO
COCTaB/IeHUs] YpaBHEHUsI W CUCTeMbl ypaBHeHU, HHTePIIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauu
TIOJIyYeHHBIN pe3yJIbTarT.

[TprMeHsTh CBOMCTBA UMCIOBBIX HEPaBEeHCTB /ISl CPaBHEHMS], OL|eHKH, pelllaTh JWHeiHble HepaBeHCTBa
C OJHOW TiepeMeHHONW M WX CUCTeMbl, JaBaThb TrpauUueckyr0 WITHOCTPAlMI0 MHOXKeCTBAa pelLleHUH
HepaBeHCTBa, CUCTeMbl HEPaBeHCTB.

DyHKIUHU

[ToHnmMaTh ¥ WCIO/b30BaTh (YHKLUMOHA/NbHbIE TIOHATHSI M SI3bIK  (TEPMHUHBI, CHUMBOJIMYECKHE
0003HaueHus1), OTIpe/iesisiTh 3HaUeHHe (YHKLMHU 110 3HaUeHUI0 apryMeHTa, OTpe/iesisiTh CBOMCTBA (DYHKLIUH TI0
eé rpaduKy.

CrpouTth rpadvKy 37eMeHTapHbIX (PYHKLIWN BUa:

y =k/x, y =x2,y =x3,y = ||, y = VX, OIUCBIBATL CBOICTBA YAC/I0BON (PYHKLMH I10 €€ TpaduKy.

K koHI1y 00yueHus B 9 Kj1acce 00yUarOL[UIACs TIOJTyUHT CJie/IyOLHe TIPeIMETHbIE Pe3y/IbTaThl:

Yucia ¥ BbIYUC/IEHUA

CpaBHHUBaTh U yNOPsA0UMBaTh pallMOHAa/IbHbIE U UpPaLlMOHAa/IbHbIE UMC/Ia.

BhInonHATE apudMeTryeckye [elCTBUS C paljMOHa/JbHBIMU YKC/IaMy, coueTasi yCTHble U NMUCbMeHHbIe
NIPUEMBI, BBITIOJIHATH BBIUMC/IEHUS C UPPALMOHATbHBIMU UMC/IaMH.

HaxoauTh 3HaueHUsl CTeleHel C Lie/bIMM I0Ka3aTe/lsIMU M KOpPHel, BbIYMC/ISATh 3HAUeHHs] UMC/IOBBIX
BbIp&KEHUM.

OKpyTJIsiTh JeMCTBUTe/IbHbIe UKCIIa, BBIOIHATD MPUKU/KY pe3yJibTaTa BEIYMCIEeHUH, OL|eHKY YMCIOBBIX
BbIp&KEHUM.

YpaBHeHus ¥ HepaBeHCTBA

PeliaTh /MHelMHble M KBa/|paTHble ypaBHeHUs], ypaBHeHUs], CBOJSLIMeCs K HUM, MpoCTelire 1pobHo-
paLMOHa/bHble YpaBHEHMUS.

Pemiate cucTembl ByX JIMHEMHBIX YpaBHEHHUH C [BYMsl [lepeMEeHHBIMU M CHUCTEeMbI BYX YPaBHEHUi, B
KOTOPBIX OJJHO YpaBHeHHe He SIB/ISIeTCS JIMHeNHbIM.

PemaTb TeKCTOBbIe 3afaud anreOpanueckKuM COCOOOM C TIOMOIIBIO COCTAB/IEHHUS] YPaBHEHHUS WM
CHCTeMbI IByX ypaBHEHUH C IByMs [TlepeMeHHbIMHU.

[TpoBOAUTH MpOCTeNIINe NCCIeJOBaHUS YPDABHEHUM U CUCTEM YPaBHEHMI, B TOM UMCJIe C IPUMeHeHueM
rpauuecKux npejcrasjieHui (yCcTaHaB/IUBaTh, UMeeT JIM YpaBHeHUe UK CUCTeMa ypaBHeHU! pelleHus], eCiu
rMeeT, TO CKOJIbKO, U TIpouee).



Pemiate /nMHeHbIe HepaBeHCTBA, KBaZipaTHble HepPaBeHCTBA, M300paXkaTh pellieHWe HEepaBeHCTB Ha
YMCI0BOM MPSIMOM, 3alMChIBaTh pelleHne C MOMOIbI0 CHMBOJIOB.

PemaTe cHCTeMbl /IMHEMHBIX HEpPaBEHCTB, CUCTEMbl HEpPaBEHCTB, BK/IIQUAKOIIME KBaJpaTHOEe
HEpaBeHCTBO, M300paXkaTh pellleHWe CUCTeMbl HEPABEHCTB HAa UMC/IOBOHM TIPSIMOM, 3aIllMChIBATh peIleHHe C
TIOMOLLIbI0 CUMBOJIOB.

Ncnosib30BaTh HEpaBeHCTBA TIPY PEIEHWH Pa3/IMuHbIX 3a/au.

DyHKIUHU

PacriosHaBaTh (yHKLMM H3y4yeHHbIX BHUAOB. [loKa3blBaTb CxXeMaTUUYeCKHd pacrojio)kKeHue Ha

KOOP/IMHAaTHOM TJIOCKOCTU rpavkoB GyHKIMK BUja: y = kx,y =kx + b,y = k/x,y =ax2 + bx + ¢,y = x3, y
= VX, y = |X|, B 3aBUCMMOCTH OT 3HaueH1i KO3(PUIMEHTOB, ONMCHIBATL CBOMCTBA (DYHKLIMIA.

CrpouTh ¥ H300pa)kaTh CXeMaTH4eCKH TpadUKd KBaZpaTHUHLIX (YHKIUMA, OMMCHIBaThH CBONCTBA
KBaJIpaTUUHBIX (PYHKIIMI M0 UX TpaduKam.

Pacrio3HaBaTh KBaZpaTUUHYIO (PYHKI[MIO M0 (opMysie, PUBOAUTEL TIPUMePhl KBaJ[paTUUHbIX (YyHKLIUM
13 peabHOM »KU3HH, HU3UKH, TeOMETPHH.

YucioBble NMOC/Ie/J0BaTe/TbHOCTH U MPOTrPeccCHu

Pacrnio3HaBaTh apu)MeTHUECKYIO U TeOMEeTPHUUECKYHO MPOrPeCCUH TIPU Pa3HbIX Ccriocobax 3aflaHusl.

BbITIO/THATE BHIYUC/IEHUS C UCTI0/Ib30BaHWeM (POPMYJI N-TO UeHa apuMeTUuecKoi U reoMeTpuuecKoi
TIPOrpeccuii, CYMMBI TT€PBBIX N UJI€HOB.

W3006paxkaTh usieHbI MOCeJOBaTe/IbHOCTU TOUKAaMU Ha KOOPAMHATHOM IJIOCKOCTH.

Periath 3a/ilauM, CBsi3aHHBIE C YMCJIOBBIMH I10C/IeI0BaTeIbHOCTSIMU, B TOM UMC/Ie 3aJjaud U3 peaibHOU
JKW3HM (C UCTI0Mb30BaHUEM KalbKyasaTopa, [U(MPOBBIX TeXHOJIOTHMN).

OIIMCATEJIBHASA CTATUCTUKA

Vcronb30BaTh MpOCTEHILME CIIOCOObI Mpe/ICTaB/IeHUs U aHa/TU3a CTaTUCTUYECKUX TaHHbBIX.

[ToyunT BO3MOXXKHOCTH ITPHUOOPECTH TIepBOHAYA/ILHBIN OTBIT OPraHU3aliy CO0pa JaHHBIX TPU
TIPOBE/IEHUH OTIpoca 00IIeCTBEHHOTO MHEHUSI, OCYIIIeCTB/IATh UX aHaJT|3, TPe/ICTaB/ISATh Pe3y/IbTaThl ONpoca B
BU/Ie TaOMUILIbI, TUarPaMMBI.

CJ/IYYAUHBIE COBBITUA U BEPOSITHOCTD

Hay‘lI/ITCH HaXOJUTb OTHOCUTEJIbBHYIO UdaCTOTY U BEPDOATHOCTDb CﬂyqaﬁHOFO COOBITHSI.
HOJ’Iy‘—II/IT BO3MO>XHOCTb HPI/IO6PECTI/I OINBIT MMPOBeAEHUA CﬂyqaﬁHbIX SKCIIepuMeHTOB, B TOM 4Uuc/jie, C
MOMOIIBI0O KOMITBHOTEPHOI'0O MO e/TMPOBAHMSA, UHTEPIIPETALIUU UX PE3YyJ/IbTATOB.

KOMBHMHATOPUKA

Hayuwnrcs periath KOMOMHATOPHBIE 3aIaUM Ha HAXOXKEHHE Uncia 0ObeKTOB MJTH KOMOWHAI[WHA.
[MToyunT BO3MOKHOCTh HAyUHThCSI HEKOTOPBIM CIeliaIbHbIM ITPUéMaM pellieHus KOMOMHATOPHBIX
3a/a4.

TemaTnueckoe riIaHUPOBaHue 7 Kjacc



Ko-Bo uacoB

Tema Kout- IpakTH- JJIeKTpOHHbIe (B poBHIe)
Bcero POJIbHBIE yecKue o0pasoBaTe/bHbIE PeCypChbl.
padoThI pabot
MosToperye 1 bubmoreka IIOK
https://m.edsoo.ru/7f415fdc
Bripakenus. ToxzgecTBa. Y paBHeHUs. 21 2 E3621;I/(£2;15)2}§/7 f415¢dc
bubnuoreka IIOK
DynKun 10 1 httgs://m.edsgo.ru/ 7f415fdc
CreneHsb C HaTypa/ibHbIM [10Ka3aTesjiem 12 1 Bnbmaorexa [OK
https://m.edsoo.ru/7f415fdc
bubmiorteka LJOK
MgoroteHE! 17 2 h_tt_ps://m.edsc])i).ru/ 7f415fdc
@opMyJIbl COKPALLEHHOTO YMHOXEeHUS 19 2 Bnbmiorexa [OK
https://m.edsoo.ru/7f415fdc
CucTeMbl TMHEMHBIX YpaBHEHUH 16 1 Bnbmiorexa [OK
https://m.edsoo.ru/7f415fdc
NTorosoe rioBTopeHue 6 1 Bnbmaorexa [OK
https://m.edsoo.ru/7f415fdc
OO0111ee K0/1-B0 4acoB 102 10

TeMaTHuecKoe ilaHUpoBaHue 8 KJacc

HaumeHnoBaHue pa3/ie/ioB 1 TeM

Ko/muecTBo yacoB

JsieKTpoHHbIe (u(poBkIe)



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

Kontponb- | IIpakTu-
MPOrpamMMbI Bcero HbIe yeckKue oOpa3oBare/ibHbIE PeCypChI
paboThI paboThI
ParjoHabHbIe JPOOH U UX CBOMCTBA 6 1 Bubmiorexa [OK
https://m.edsoo.ru/7f417af8
Cymva 1 pasnocrs Apoefi ° ! s edsoo 741 7t
[Tpou3sBezeHre 1 yacTHOe ApoOeit 11 1 iﬁ?;g?;i{gsljgi 17£417af8
[eiicTBUTe/IbHBIE YMC/IA 2 0 Bubmorexa [IOK
https://m.edsoo.ru/7f417af8
ApudmeTrueckuii KBaipaTHbIN KOPeHb 5 0 BH6HI./IOTeKa LOK
https://m.edsoo.ru/7f417af8
CBoiicTBa apu(pMeTHUeCKOro 4 1 bubmoteka LJOK
KBaZIpPaTHOTO KOPHSI https://m.edsoo.ru/7f417af8
[TpuMeHeHus1 CBOMCTB 3 1 Bbubmoteka LIOK
apubMeTHUeCKOro KBaJJpaTHOT'O0 KOPHS https://m.edsoo.ru/7f417af8
KBazpaTHOe ypaBHEeHME U ero KOpHU 11 2 Brb/morea OK
https://m.edsoo.ru/7f417af8
IlpobHbIe paljioHaIbHbIe YPaBHEHHUS 10 1 1 iﬁ?}ggi’;ﬁgﬁﬁgﬁ /76417 af8
UucioBble HEpaBeHCTBA U UX CBOMCTBa 9 1 Brbmioreka OK
https://m.edsoo.ru/7f417af8
HepaBeHcTBa c 0/jHOU NepeMeHHOM 1 11 1 bubnuoreka LIOK
VX CHCTeMBI https://m.edsoo.ru/7f417af8
CremneHs C Lie/IbIM [10Ka3aTesieM U ee 5 1 bubmoreka IIOK
CBOMCTBA https://m.edsoo.ru/7f417af8
OJIeMEeHThI CTaTUCTHUKHU 4 0 Bub/morexa OK
https://m.edsoo.ru/7f417af8
MoaToperme u ofiofmerme 1 ! g o0 74178
Oo01ree Ko/1-BO YacoB 102 12 1

TeMaTHuecKoe IaHUPOBaHUe 9KJIaCC

KosnyecTBO yacos



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

bubmiorteka LJOK

Hosroperiite kypca 7-8 Kiaccos. 6 https://m.eds00.ru/7f419d08
CroiicTBa ¢yHKUMM. KBaspaTnuHas 2 bubmoteka LIOK

byHKIsS https://m.edsoo.ru/7f419d08
YpaBHeHUsI U HepaBeHCTBaA C OZJHOU 14 bubmiorteka LJOK
TiepeMeHHOMN https://m.edsoo.ru/7f419d08
e | sunerra LOK
HepaBercTsa, HepapeHcTsa https://m.edsoo.ru/7f419d08
ApudmeTnueckasi U reoMeTpUuecKas 15 bubmoreka IIOK
TIpOrpeccuun https://m.edsoo.ru/7f419d08
OnemMeHTb KOMOWHATOPUKN U TEOPUU 13 bubmioTteka LJOK
BEpPOATHOCTEN https://m.edsoo.ru/7f419d08
[ToBTOpEHUE, 0600ITIEHNE, 15 bubmoreka IIOK
CHCTeMaTH3al[1s 3HaHUM https://m.edsoo.ru/7f419d08
Oo0111ee K0/1-B0 4acoB 102



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

OnucaHue yueOGHO-MeTO/JUUECKOT0 H MaTepHa/IbHO-TEXHHYECKOro ofecrneueHns 006pa3oBaTe/IbHOTO MpoIecca

1. Yuebruk Makaperaes FO. H. Anrebpa, 7,8,9 ki1.: yuebHUK a/1s1 001ieobpa3oBaresibHbIX opranmn3aimii / FO. H. Makaprerues, H. T'. Mungiok, K. Y. Hemikos, C. B.
CyBopoga; niof, pegakuueii C. A. TensikoBckoro. — M.:  I[IpocBeienue, 2017.

2. U3yuenue anrebpsl B 7—9 Kaccax: mocobue as yuureneii / FO. H. Maxkapeiues, H. I'. Mungiok, C. B. CyBopoBa..— M.: TIpoceemienue, 2015.

3. Iupaktuueckue matepuansl. 7,8,9 knaccel / B.W. J)Koxos, FO.H.Makapsiue, H.I'.Munztok.- M.:IIpocBemienue, 2016
4. Tematnueckue tectsl. /dyaauiei FO.IT., Kponray3s B.JI.. Anrebpa. 7 kinacc. M.: IIpocBetrenue, 2011.

5. KoHTpo/IbHO-U3MepHUTe/IbHbIe MaTepHasibl. Anrebpa. 7, 8, 9 knaccel. Coct. JI.M.Maprtsiiiosa.-M.:BAKO, 2012.

s yuawuxcs:
1. Yuebuuk Maxkapsiue FO. H. Anre6pa, 7,8,9 k1.: yue6HUK z71s1 0011ieobpa3oBarenbHbix opranusarui / FO. H. Makapeiues, H. I'. Mungiok, K. 1. Hernkos, C. B.
CyBopoga; nop peaakiueit C. A. TenskoBckoro. — M.: I1pocselieHue, 2017.
2. Iupaktuueckue Matepuansl. 7,8,9 knaccel / B.W. J)Koxos, FO.H.MakapsiueB, H.I'.Munztok.- M.:IIpocBemienue, 2016

NHpopManoHHO-KOMMYHUKAaTHBHbBIE CPeACTBa:

Catimbl 045 yuawjuxcs:
1. VIHTepakTuBHBIM yueOHUK. AnreGpa 7 Knacc. http://www.matematika-na.ru
2. DHIUKIIONe us 1Mo MateMaThke http://www.krugosvet.ru/enc/nauka i tehnika/matematika/MATEMATIKA.html
3. CnpaBOYHUK 110 MaTeMaTHKe /IS IITKOJIbHUKOB http://www.resolventa.ru/demo/demomath.htm
4. MartemaTtuKa oH-1aiH http://uchit.rastu.ru
Caiimbl 0151 yuumensi:
1. TlemcoBet, MaTemaTuKa http://pedsovet.su/load/135
Yuurenbckuii lopTaji. MaTemartyka http://www.uchportal.ru/load/28
Ypoku. Hert. [Iy1s1 yunTesist MaTeMaTUKHY, anreOpol, reoMeTpun http://www.uroki.net/docmat.htm
Buzeoypoku 1o anrebpe — 7 kinacc , UROKIMATEMAIKI.RU (Uropb Kab0poBcKwii )
ONeKTPOHHBIM yueOHUK
OnekTpoHHOEe TIocobue. Anrebpa, MOypouHbIe MIaHbl 7-9 Kacchl. V34aTeTbCTBO «Y UMTETb»

eukwn



