AHHOTanMsa K padoyeii nporpaMmMe 1o MaTeMaTHKe /ISl yJaluxcs
7-9 k1accoB (0a30BbIH YPOBEHb)

1.HopmaTuBHBIe IPAaBOBbIE JOKYMEHTbhI, HA 0OCHOBAaHHM KOTOPBIX pa3padoTraHa padouas
nporpaMma 1o MmareMaTHKe.

Pabouasi mporpamma yueGHOTO Kypca «Ajredpa» 0a30BOro ypoBHS /i1 00y4Yaronuxcst 7—9 K/1accoB
pa3paboraHa Ha ocHOBe De/lepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHAAPTA CPeAHEro 00Iero
06pa3013aH1/151, C yLIéTOM COBpEMEHHBIX MHPOBBIX Tp66OBaHHﬁ, npeabsaB/IdeMbIX K MaTeMaTUUECKOMY
00pa3oBaHUIO, ¥ TPAJULIMI POCCHICKOTO 00pa3oBaHusl. Peany3ariysi mporpaMMbl obecrieurBaeT OBJIa/ieHHe
K/IFOYE€BBIMH KOMIT€TEHIJUAMM, COCTAB/IAIOIIMMU OCHOBY [JI1 CAMOPA3BUTHSA WU HEIIPDEPBLIBHOI'O O6pa3OBaHI/IH,
eJIOCTHOCThb 06U.IEKYHBTypHOFO, JINYHOCTHOTI'O U MO3HABATE/IbHOTO PA3BUTHSA JIMUHOCTHU 06yqa}oumxc51.

2.MecTo padoueii nporpaMMsI 110 MaTeMaTHKe B CTPYKTYype OCHOBHOW 00pa30BaTe/IbHOM

NMporpaMMbI 0CHOBHOT'0 00111ero 00pa3oBaHusl.
B cootBerctBuu ¢ PefepanbHBIM TOCYaPCTBEHHBIM 00pa30BaTe/bHBIM CTAHAApPTOM OCHOBHOTO
obiiero oOpa3oBaHMsl MaTeMaTHKa sIBJsieTCss 00s3aTellbHBIM TpeJMeTOM Ha JaHHOM YPOBHE
obpa3oBanus. B 7—9 kyaccax — KypcoB «Ausrebpa» (BK/IrOUasi 37IeMEHThbI CTATUCTUKH U TEOPUH
BeposATHOCTel) U «I'eomeTpusi». Hacrosieii rmporpaMMoii BBOAMTCS CaMOCTOSATeTbHBINA yueOHbIH
KypC «BeposTHOCTb U CTaTUCTUKA».
Hacrosieli mporpaMmoii TipeJycMaTpUBaeTCs BbljjefieHWe B y4eOHOM TIlaHe Ha U3yuyeHUe
MaTeMaTHKH B 7—9 Kjaccax 6 yueOHBIX YaCOB B HE/Ie/II0 B TeUeHHe KaKAOro rojia obyueHws,
Bcero 952 yuebGHBIX Yaca.

3.001as TPyA0EMKOCTh padoueil MporpaMMeI M0 MaTeMaTHKe.
CorsacHo yuebHOMY TulaHy B 7-9 Kjaccax M3yuaeTcss yueOHBIM Kypc «Anrebpa», KOTOPBIA
BK/IIOYAeT C/eJyllue OCHOBHble pa3fiefibl  cofepKaHus: «Yucna U BBIUMCIIEHUs»,
«Anrebpanueckyre BeIpaXKeHUsI», «Y DaBHEHUs U HEPaBeHCTBa», « DYHKIUH».
Ha u3yuenue yueOHOro Kypca «Anrebpa» orBogurcst 306 uacos: B 7 kiacce — 102 vaca (3 yaca B
Heziento), B 8 kiacce — 102 yaca (3 yaca B HeZient0), B 9 kiacce — 102 yaca (3 uaca B Hefieso)..

4. CTpyKTYypa co/iep>XaHus padoueii MporpaMmsbl 0 MaTeMaTHKe.

B cTpykType mporpammbl yue6HOTo Kypca «Ayredbpa» /i1 OCHOBHOTO 0011iero o6pa3oBaHus
OCHOBHOE MeCTO 3aHMMAalOT COZiep>KaTeJbHO-MeTOANuecKrue IUHUK: «Yucna W BbIUKCTEHUS»,
«Anrebpanueckrie BbIpa)KeHUSI», «YDaBHEHUs W HepaBeHCTBa», «PyHKumm». Kaxmgas u3 3THX
cofiep>KaTelbHO-MeTOJMUeCKUX JIMHUN pa3BUBAeTCs HA TPOTSHKEHWU TPEX JIeT U3yueHWs Kypca,
B3aUMOJIEHCTBYSI C JIDYTMMH ero JWHUSMUA. B Xofie u3yueHHss yueOHOro Kypca OOydYarouMmcst
MIPUXOJUTCS JIOTUUECKH pacCy»/aTh, UCI0/Ib30BaTh TEOPETHKO-MHOXKeCTBEHHBIN s3bIK. B cBsi3u C
3TUM B TMporpammy yueOHOro Kypca «Anrebpa» BK/IOUEHbI HEKOTOpPble OCHOBBI JIOTMKH,
Tpe/icTaB/ieHHble BO BCeX OCHOBHBIX pa3fielax MaTeMaTHueCcKoro o0pa3oBaHUs U
CIMOCOOCTBYIOIIME OBJIaZIeHHI0 00YUaroIUMHUCS OCHOB YHHUBEPCATbHOTO MaTeMaTUYecKoro si3blKa.
CozepkaTeslbHONM W CTPYKTYPHOM OCOOEHHOCTBIO yueGHOro Kypca «Asrebpa» SIB/ISIeTCS €ro
WHTerpUPOBaHHBIN XapaKTep.

CogeprkaHvie TUHUU «YHUC/Ia ¥ BBIYMCTEHUSI» CJTY)KUT OCHOBOM /ISl JA/TbHEUIIIET0 U3yUeHHUsI
MaTeMaTHKH, CIIOCOOCTBYeT Pa3BUTHIO y 00yUarOLUXCS IOTUYeCKOTO MBIIILIeHHSs], HOPMUPOBAHHIO
YMeHHs1 TI0/Ib30BaTbCsl aArOpUTMaMH, a TakKKe TIpUOOpPeTeHUI0 TIPaKTUYeCKUX HaBbIKOB,
HeoOXOZAUMBIX /ISl TIOBCEJHEBHOM >XU3HU. Pa3BUTHE TIOHATHS O YHC/ie HAa yYPOBHE OCHOBHOTO
obmiero o0Opa3oBaHMsI CBsi3aHO C palUOHAJIbHBIMU UM  HppaLMOHA/NbHBIMU  UYHC/IaMHU,
dhopMUpoBaHUeM TMpeJCTaB/leHUN O [elCTBUTE/IbHOM uucie. 3aBepllieHHhe OCBOEHHUsI UHCIOBOU
JIMHWUY OTHECEHO K cpeiHeMy 0011ieMy 06pa30BaHUIo.

ConepxaHve [JByX anreOpanyecKux JIMHUM — «AjreOpanueckude BBIDOKEHHS» U
«YpaBHEHUs] ¥ HEPABEHCTBa» CrocoOCTByeT (HOPMHUPOBAHUIO Y 00YUarOIIUXCS MaTeMaTUYeCKOTo
amrapara, HeoOXOIMUMOTo il pellleHusl 3a/jau MaTeMaTHKH, CMeXHBIX MpeJMeTOB M TPaKTHKO-
OPMEeHTHPOBaHHbIX 3a7au. Ha ypoBHe ocHOBHOro o6irero o6pa3oBaHusi yueOHbI MaTepuas
TPYIIIIUPYETCS BOKPYT PpalMOHA/bHBIX BBIpDOKEHWH. Asirebpa /JIeMOHCTPUpYeT 3HaueHHe
MaTeMaTHKU KakK si3blKa [Jisi TIOCTPOeHUsI MaTeMaTHUeCKUX MOJesiei, OrucaHus TpOLIeCCOB U
sIBJIeHUI peasibHOrO Mupa. B 3asaun oOydeHusi anrebpe BXOAAT Takke JasbHelilliee pa3BUTHE
aJIrOPUTMUYECKOTO MBIIILJIeHNs], He00X0IUMOr0, B YaCTHOCTH, /il OCBOEHHS Kypca MH(GOPMaTUKH,



Y OBJlafieHhe HaBbIKaMH [IeAYKTUBHBIX paccyxaeHui. IIpeobpa3oBaHue CHMBOBHBIX (HOpPM
CrOCOOCTBYET pa3BUTUIO BOOOpakeHHsl, CIIOCOOHOCTel K MaTeMaTUueCKOMY TBOPUYECTBY.
CopepkaHve  (yHKIMOHa/bHO-rpauuyeckol  JIMHUM  HalleJleHO Ha  [OoJyuyeHue
00yJarIUMHCS 3HaHUHM 0 (QYHKIUSAX KaK Ba)KHeUIlel MaTeMaTHueCKOW MOJeH [ijisi OTMCaHUs U
WCC/IeIoBaHUsST Pa3HOOOpPA3HbIX TIPOLIECCOB U SIBJIEHWM B TIpUpoZie U oOijectBe. M3yueHue
MaTepuasia CroCOOCTBYeT Pa3BUTHIO Yy OOYYalOIUXCS YMEHUs WCII0/Ib30BaTh pa3/IUnuHbIe
BbIpa3UTe/bHbIe CpeZCTBAa Si3bIKa MaTeMaTHMKW — CJOBeCHble, CUMBOJIMYecKue, rpaduueckue,
BHOCHT BKJIaJ, B (hOpMUpOBaHUe TIpe/iCTaB/IeHU O POIM MaTeMaTUKU B PA3BUTHM LIMBUIM3ALUN U
KY/bTYDBI.
5. IlpumeHsiemble 00pa3oBaTe/IbHbIE TEXHOJIOTHH, B TOM YHC/Ie HCIIO/Ib30BaHHe
3/IeKTPOHHOT'0 00yYeHHsI ¥ JUCTAaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOTHI.
B xope peanu3aniyv IpUMeHSIIOTCS C/iefiyroie oOpa3oBaTe/ibHble TeXHOJIOTUU: TeXHOJIOTHST
1po6JIeMHOTO 00yYeHus], B TOM UKCJ/ie TTPO0/IEMHOT0 SKCIIEPUMEHTa, MeTOZ, IIPOEKTOB, UHTErpaLys
MeTanpegMeTHbIX, MeXXIIPeMETHbIX CBsI3el, UCII0/Ib30BaHUe UH(OPMALIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHA, TEXHOJIOTUH Pa3HOYPOBHEBOTO Y UTPOBOTO 00yYeHUsl.
Vicnionb3oBaHue JUCTAHL[MOHHBIX 00pa30BaTe/bHbBIX TeXHOIOT UM TVIaHUPYeTCs TIPY YC/IOBUU
Hayinuust yuarmuxcs ¢ OB3 B cOOTBETCTBUM C IPUKA30M Ha 00yueHUe TI0 JaHHOW TeXHOJIOTHH.
6. IInaHupyemMble pe3y/ibTaThbl 0CBOEHHS MPOrpaMMel yuedHoro kypca «<AJITEBPA» Ha
YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus

JIMUHOCTHBIE PE3YJ/IbTATHI
JINYHOCTHBIE pe3y/IbTaThl 0CBOEHHUS MTPOrpaMMbl yueOHOro Kypca «Asrebpa» XapakTepu3yoTCs:

1) naTpuoTHYecKoe BOCIMTaHHE:

NPOSIB/IEHWEM HMHTepeca K TMPOIUIOMY U HAaCTOSIIIEMY POCCHHCKOW MaTeMaTHKH,
[[EHHOCTHBIM OTHOIIIEHWeM K [JOCTWKEHUSIM POCCUMCKUX MaTeMaTMKOB U POCCUMCKOU
MaTeMaTUUeCKO# IIKO/bl, K UCIO/b30BaHUIO 3TUX JOCTKEHUM B JPYTHMX HayKax U TPUK/IaJHBIX
cdepax;

2) rpaXkiaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTaHHe:

TOTOBHOCTBIO K BBITIOJTHEHHIO O00si3aHHOCTel TpakKJaHWHA W peaju3alMd ero Tipas,
npe/iCTaB/ieHWeM O MaTeMaTUYeCcKMX OCHOBax (YHKIMOHUPOBAHUS Pa3/UUHBIX CTPYKTYP,
sIBJIEHWH, TIPOLIeZyp TpakJaHCKOro obiecTBa (HarpuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)X/IEHUIO 3TUYEeCKUX TMpo0/ieM, CBSI3aHHBIX C TIPAKTUYECKUM TIPUMEHEHWeM IOCTYKeHUH
HayKH, 0CO3HaHUEeM Ba)KHOCTU MOPaTbHO-3TUUeCKUX TPUHIUTIOB B /leATe/TlbHOCTH YYEHOTO;

3) Tpy/l0BO€ BoCIIUTaHHUe:

YCTAaHOBKOW Ha aKTHBHOE yyacThe B pelleHWH TIpaKTUUecKuX 3a/lad MaTeMaTU4ecKOou
HarpaB/IeHHOCTH, OCO3HaHHWeM Ba)KHOCTM MaTeMaTHueCKOro oOpa3oBaHHWsl Ha TPOTSDKEHUH BCeid
JKU3HU JJI YCIelTHOW TpodeCcCHOHa/IbHOM [1esTeTbHOCTH U pa3BUTHEM HeOOXOAMMBIX YMEHHH,
0CO3HAHHBIM BBIOOPOM U TIOCTPOEHHEM WH/IUBH/Iya/IbHOW TPaeKTOPUHM 00pa30BaHUS U KU3HEHHBIX
TJIAHOB C YUETOM JIMUHBIX MHTEPECOB U 00IIeCTBeHHBIX TTOTPeOHOCTeH;

4) s3cTeTUeCKOe BOCIIUTaHHE:

CIIOCOOHOCTREO K 3MOILMOHA/IBHOMY M 3CTETUUYECKOMY BOCIPUSATHIO MaTeMaTUYeCKHX
00BEKTOB, 3a/lay, PelleHUH, pacCyKIeHUH, YMEHHIO BUZIETh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH B
VICKYCCTBE;

5) L{eHHOCTH HAYYHOr0 M03HAHMA:

OpUeHTalell B [1esTeJIbHOCTH Ha COBPEMEHHYI0 CHUCTeMY Hay4HbIX Ipe/CTaB/eHU 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHSl 4Ue/iOBeKa, TPUPOAbI U 00IecTtBa, TOHUMaHUEM
MaTeMaTHUYeCKOM HayKu KakK Cdepbl Ue/lOBeuecKoW JesTe/TbHOCTH, 3TalloB e€ pa3BUTUS U
3HAUMMOCTH [I/IsI Pa3BUTHS LIUBUIU3ALIMH, OBJIafIECHUEM SI3bIKOM MaTeMaTUKU M MaTeMaTHUeCKOou
KyJbTypOl KaK CpeJCTBOM T[IO3HaHWsS MWpa, OBJlaZileHWeM T[POCTeNIIMMU  HaBbIKAMU
MCCJIe/IoBaTe/TbCKOM JlesiTeTbHOCTH;

6) ¢puznueckoe BocruTaHue, (JOpMUpPOBAHUE KYJILTYPHI 3J0POBbSI M 3MOI[HOHA/IBHOTO
Os1aromostyumsi:



TOTOBHOCTBIO TIPUMEHSITb MaTeMaTUuUeCKye 3HaHUsI B MHTepecax CBOEro 3/0pPOBbs, BeeHUs
30poBOr0 0Opasa »KU3HU (3[0pOBOe THMTaHUe, cOa/laHCUPOBAHHBLIA PEXUM 3aHATUNA U OTIbIXa,
perynsipHasi ¢u3nueckasi akKTUBHOCTb), C(OOPMUPOBAHHOCTbIO HaBblKa ped/ieKCUU, TMPU3HAHUEM
CBOETO TpaBa Ha OLIMOKY ¥ TaKOTO ke TpaBa JPyroro yeyioBeka;

7) 3K0/1I0rU4YecKoe BOCIIUTaHKe:

OpHWieHTaleld Ha TIpUMeHeHHWe MaTeMaTUYeCKUX 3HAHWU [ pelleHusl 3aau B 00JacTH
COXPAHHOCTU OKpY)Katollled cpeJbl, TJIAaHUPOBAaHHs TIOCTYNIKOB W OLIEHKU WX BO3MO>KHBIX
TIOC/IeICTBUM [I/IsT OKPY)KAIOL[eH Cpe/ibl, OCO3HAaHWEM TII00abHOTO XapakTepa 3KOJI0TMYeCcKHX
npo0J/ieM U IyTeH UX pellieHus;

8) ajanTanus K U3MEHAIIMMCS YCIOBHAM COIMA/IBHOU U IPUPOJHOMN CpeAbI:

TOTOBHOCTBIO K [IeHCTBUSIM B YCJIOBUSIX HEOINpeZe/éHHOCTH, TMOBBILLIEHUIO YDPOBHS CBOEM
KOMITETEHTHOCTH uepe3 MPaKTUUeCKyl JesTebHOCTb, B TOM UUC/ie YMeHUe YUUThCSA y [APYruxX
nrofield, mpuoOpeTaTh B COBMECTHOM [/IeATeIbHOCTH HOBbIe 3HAHUS, HAaBBIKM U KOMIIETEHIIMUA U3
OTbITa JPYTUX;

HE0OXOUMOCTBI0 B (DOPMHPOBAHWM HOBBIX 3HAHWM, B TOM uucie (HOPMYJUPOBATh H7EH,
TIOHATHS, TUIIOTe3bl 00 OOBEKTAax U SIBJIEHHUSIX, B TOM UHC/Ie paHee HeW3BEeCTHBIX, OCO3HABAThb
JneduIUThl COOCTBEHHBIX 3HAHUIN Y KOMITeTeHTHOCTEH, M/IaHUPOBaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYHO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYaLUIO
KakK BbI30B, TpeOymoIuii KOHTpPMED, KOPPeKTHpOBaTh IIPUHUMAaeMble pellleHdss U JelCTBUS,
¢bopMyMpoBaTh U OLIEHWBATh PUCKK U MOC/IeCTBUS, JOPMUPOBATh OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS
Bba3oBbie jiornueckue JelMCTBUA:
® BBIB/ATb M XapaKTePU30BaTh CYII|ECTBEHHbIE TIPU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
TIOHSITUM, OTHOIIEHUM MeXAy TOHATUSAMU, (POPMYIUPOBATL OMpeJesieHHs TOHSATHH,
yCTaHaBJ/IMBaTh CYI[eCTBeHHbBIN MPU3HAK KiacCU(UKalLMK, OCHOBaHUs /sl 0000IIeHus U
CpaBHEeHUs1, KpUTeprY NMPOBOIMMOTr0 aHa/In3a;

® BOCIIPpMHHMATB, CbOpMyJ'II/IPOBaTb nu HPEOGPHBOBBIBBTB Cy>XIAeHudA: yTBepAUTe/IbHbIe U
OTpuliaTe/IbHbIE, € IMHWUYHbIE, UdCTHBIE U OGLL[I/Ie, YC/IOBHBIE;

® BBLIIB/ISATH MaTeMaTHUYeCKHe 3aKOHOMEPHOCTU, B3aUMOCBSI3M U TPOTHBOpPeunsi B (hakTax,
JIAaHHBIX, HaAO/IOJIEHUSIX W YTBEP)KAEHWSX, TMpeJJjaraTb KPUTepUU [T BbISBIEHUS
3aKOHOMEpPHOCTel ¥ MPOTHBOPeUUii;

® [JenaTh BBIBOJBI C HMCIIO/Ib30BAHMEM 3dKOHOB JIOTHMKHW, OeAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKHIOQEHHﬁ, YMO3aKHIOQEHHﬁ 110 aHa/IOTHH;

* pa3bupaTh J0Ka3aTebCTBA MaTEMAaTUUECKUX YTBEP)KAEHHUH (TIpsSMble M OT TIPOTUBHOTO),
TIPOBO/IUTh CAaMOCTOSITE/IbHO HEC/IOKHBIE /IOKa3aTe/bCTBA MaTeMaTHUeCKHUX (HaKToB,
BBICTPAaUBATh apryMeHTAIUi0, TIPUBOJUTL MPUMEPbl U KOHTPIPUMEpPLI, 000CHOBBIBAThH
CcoOCTBEHHBIE PACCY>K/€HUS;

e BuIOUMpaTh CrMoco0 pelieHUs yueOHOM 3aaud (CpaBHMBATh HECKOJLKO BapHaHTOB
pellieHusi, BbIOMpaTh Haubosiee TOAXOAAIINNA C YUETOM CaMOCTOSITeNTbHO BbI/e/IeHHBIX
KpUTepHeB).

Ba3zoBble ucciejoBaTe/IbCKHe JJeHCTBUS:
® JCMOJb30BaTh  BOMPOCHI  KaK  MCC/Ie[OBAaTeNbCKAM  MHCTPYMEHT  TI03HaHUS,
dbopmyMpoBaTh BOTPOCH], (PUKCHUPYIOIMe TIPOTHBOpeUre, Mpob/ieMy, caMOCTOSITeTbHO
yCTaHaB/IMBaTh MCKOMOEe W JaHHOe, (pOPMUPOBaTh TMIIOTe3y, apryMeHTHMPOBaTb CBOMO
TMO3UL1I0, MHEHUE;



MIPOBOJIUTh T10 CAMOCTOSITEJIbHO COCTAB/IEHHOMY IIJIaHy HEC/0XHBIM 3KCIIePUMEHT,
He0OoJIbIII0e UCC/Ie[JOBAaHKE TI0 YCTAaHOB/IEHHIO OCOOEHHOCTeH MaTeMaTHUeCKOro 00beKTa,
3aBHUCUMOCTEHN 00bEKTOB MeXy CO0O0M;

CaMOCTOSITENTLHO (hOPMYJTUPOBATh 0000IIeHNsT ¥ BBIBO/BI TI0 pe3y/ibTaTaM MpPOBeJEHHOTO
HaO/I0JIeHns, WCCIefloBaHUs, OLeHWBaTh /[OCTOBEPHOCTh TIOMYUYEHHBIX De3yJbTaToB,
BBIBO/IOB ¥ 0000ITIeHMIA;

IMPOrHO3MpPOBATh BO3MOXXHO€ DA3BUTHE MPOLIeCCd, d TaKXKe BbIABUI'dTh IMPEAITIO/I0KEHUA O
€ro pa3sBUTHH B HOBLIX YC/IOBUSAX.

PaboTa c uHopmarjueii:

BBIABJ/IATE HEAOCTATOUHOCTD U M30bITOUHOCTh I/IH(bOpMaL[I/II/I, JdaHHBIX, HEOGXOAI/IM]:IX A1
pelieHud 3aa4uu;

BbI6I/IpaTb, dHa/IU3UPOBATb, CUCTEMdATHU3HWPOBATL W HWHTEPIIPETUPOBATH I/IH(i)OpMaL[I/IIO
Pa3/IMYHBIX BU0B U (bOpM MnpeacTaB/IEHNA;

BbIOMpaTh (hopMy TipeficTaBiaeHrsi MHGQOPMALMM U WITFOCTPUPOBATh pelllaeMble 3a/jauu
cxeMaMH, iMarpaMMaMu, MHOM rpadyKoi 1 X KOMOWHALUsAMUY;

OlLIeHHMBaTh HA[I&KHOCTh MH(OPMALIUM 10 KPUTEPUsIM, TPeA/IOKeHHbIM yuuTeseM WId
chopMy/TMPOBaHHBIM CAMOCTOSITETBHO.

KOMMYHI/IKHTI/IBHBIE YHUB€pPCA/IbHbIE yqeﬁnble JJ[EﬁCTBHH:

BOCTIPUHMMATL ¥ (OPMYJIUPOBATh CY>KJIEHUS B COOTBETCTBUU C YCJIOBUSIMH U LIe/ISIMU
o0ITleHUs], SICHO, TOUHO, TPAaMOTHO BbIpaXkaTb CBOIO TOUKY 3pEHUSI B YCTHBIX U
MMCbMEHHBIX TeKCTax, JaBaTh IOSICHEHUs 10 XOZY peLleHUs 3a/j|aud, KOMMEeHTUPOBATh
T0JyUYeHHbIN pe3y/bTarT;

B X0fle 00Cy»X/ieHUsl 3a[jaBaTh BOIPOCHI 10 CYIIeCTBY 00Cy»/aeMoi TeMbl, MpobiieMsl,
pelliaeMoii 3a/jauy, BbICKa3bIBaTh W/ieU, Halle/leHHbIe Ha MOWCK pelleHHs], COMIOCTaBIATh
CBOM CY’KJ€HUsI C CY)KJ|eHHUSIMH JPYTUX YYaCTHUKOB /iMaiora, 0OHapy>KuBaTh pas3inume u
CXOJCTBO TIO3WLMM, B KOpPPeKTHOW ¢(opme ¢opMynIMpoBaTh pasHOIIACHsi, CBOU
BO3Pa’KeHMST;

TIpe/ICTaB/IATh pe3y/bTaThl PelleHUsl 3aZiaud, SKCIIeprMeHTa, WCC/Ie[JOBaHHs, MPOEKTa,
CaMOCTOSITe/TBHO BbIOMpaTh (OpMaT BBLICTYIUIEHHS C y4YéTOM 3afay Tpe3eHTald U
0coOeHHOCTeN ayAUTOPHY;

TIOHMMaTh U UCTIOJIH30BaTh TIPEUMYIIIeCTBa KOMaHAHOW YW UHAWBU/YaabHON paboThI rpu
pellieHnH yueOHBbIX MaTeMaTUUeCKHX 3a/1ay;

NIPUHUMAThH 1[eJb COBMECTHOW JIesITeIbHOCTH, TUIAaHMPOBaTh OPraHH3aldi0 COBMECTHOM
paboThI, pacripeaensiTe BUALI PaboT, AOTOBapUBaThCs, 00CYKAAaTh TPOLIECC W pe3y/IbTaT
paboTkI, 0600111aTh MHEHUST HECKOJTBKUX JIFO/IEH;

y4acTBOBaTh B TPYIIIOBBIX (hopMax paboThl (00CyKaeHusi, 0OMeH MHEHUSIMUA, MO3TOBbIe
IITYPMBI U IDYTHE), BHITIOMHATL CBOIO YacThb pabOThl U KOOPJUHUPOBATh CBOM AEWUCTBUS
C APYTUMH Y/ieHaMUd KOMaH/Ibl, OL[eHHBaTh KaueCTBO CBOEro BK/IaJa B OO MPOAYKT 10
KpUTepUsiM, CHOPMYIMPOBAHHBIM YUaCTHUKAaMH B3aUMOZelCTBUSI.

PeryisTUBHBIE YyHUBepCa/IbHbIe yUeOHbIe JeiCTBUS
Camoopranusanus:



®  CaMOCTOSITeJILHO COCTaBSATh TUIaH, aJrOPUTM pellleHus 3ajaud (WM ero uacTh),
BbIOMpaTh Crocob perleHdsi C Y4Y€TOM HMEIOIIMXCS DPeCcypcoB M COOCTBEHHBIX
BO3MOJKHOCTeM, apryMeHTHpPOBAaTb W KOPPEKTHPOBAThb BapUaHThI pellieHUd C y4ETOM
HOBOM UHbOpPMaLUH.

CaMOKOHTPO/1b, IMOI[HOHA/TbHBIA HHTE/IJIEKT:
® Bja/leTh CriocobaMHd CaMOTPOBEPKH, CaMOKOHTPOJIS TIpollecca W pe3y/bTara pelieHus
MaTeMaTHUeCKOM 3a/lauu;

® TIpeJBUJETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTb MpH peIleHWd 3a/aud, BHOCHUTH
KOPPEeKTUBBI B [JIeITe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HaM/IeHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLeHMBaThb COOTBETCTBHE pe3y/bTaTa JesTeJbHOCTH TOCTaB/I€HHOMN LieJI U yCJIOBUSIM,
OOBSCHATH MPUYMHBI OCTY)KEHUS WM HeJOCTHKEHUs 1ie/d, HaXOUTh OMIMOKY, aBaTh
OL|eHKY MTPUOOPeTEHHOMY OTIBITY.

IMPEJMETHBIE PE3YJ/IbTATbBI
K xoHI1y 00yueHusi B 7 Kiacce 00yyaroL[uiics IOTyYuT Cie/lyIolijiie TIpeIMeTHbIe Pe3y/bTaThl:

Yuc/ia ¥ BBIYUC/TICHUA

BbimonHATe, coueTass yCTHble W THCbMeHHble NPUEMBI, apudMeTHueckue [elCTBUS C
paLMOHaMbHBIMUA YUC/IAMHU.

HaxoauTh 3HaueHWsI UYMCJIOBBIX BBIDAKEHHWH, TPUMEHSTh pa3HOOOpasHbie CrocoObl U
NpUéMBbl  BBIUMC/IEHUS] 3HaueHWW [JpPOOHBIX BBIPAKEHWM, CoOflep)KallliX OOBIKHOBEHHble U
JlecITUYHbIe JpOOH.

[TepexoauTb OT OAHOHN (OpPMBI 3amMCH Yucen K ApPyrou (mpeobpa3oBbIBaTh AECITUUHYHO
Jpobb B OOBIKHOBEHHYH), OOBIKHOBEHHYIO B [eCITUYHYIO, B YAaCTHOCTH B 0OeCKOHEUHYH
JeCSITUYHYIO IPO0B).

CpaBHUBaTh U yNOPSAJ0UMBaTh PallMOHA/IbHbIE UMC/Ia.

OKpyr/ATh ynca.

BBINOMHATE MPUKUIKY W OLIEHKY pe3y/ibTaTa BbIUMCIEHWH, OLIeHKY 3HaueHUM YKMCIOBBIX
BbIpa)KeHU. BLIMIOMHATE 1eHCTBUS CO CTereHs MU C HaTypa/IbHbIMU ITOKa3aTesisiMu.

[TpuMeHsTH NPY3HAKK [IeTMMOCTH, pa3/ioyKeHre Ha MHOKUTeN HaTypabHbIX UMCe/I.

PemiaTh MpakTUKO-OpPUEHTUPOBAaHHbIE 33/jauM, CBSI3aHHblE C OTHOIIEHHEM BeIMYMH,
TIPOTIOPIIMOHAIbHOCTBIO Be/IMYMH, TPOL|eHTaMU, HHTePIIPeTUPOBATh Pe3y/bTaThl pellieHus 3a/au C
yuéTOM OrpaHHUeHHH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAeMbIX 00BEKTOB.

Anredpanyeckue BbIpakeHUs

Wcronp30Bathk anredpanueckyr TEPMHHOJIOTHIO U CHMBOJIMKY, TIDUMEHSITL eé B IpoLiecce
OCBOeHHs1 yueOHOr0 MaTepHara.

HaxouTh 3HaueHUst OYKBeHHBIX BbIpDayKeHU TIPY 3aJaHHBIX 3HAUEHUSIX TlepeMeHHbIX.

BeinosHATE npeobpa3oBaHus 11e710r0 BbIpa)KeHWsT B MHOTOWIEH IpHBefleHHMeM MOJ00HBIX
c/laraeMbIX, PaCKpbITHEM CKODOK.

BBINOSHATE YMHOXKEHMe OJJHOU/leHa Ha MHOTOWIeH M MHOTou/eHa Ha MHOTOUJIEH,
TIPUMeHSTh (YOPMYJIbI KBaZjpaTa CyMMBbI 1 KBasipaTa pa3HOCTH.

Ocy1ecTBAATh pa3/iokeHWe MHOTOWIEHOB Ha MHOXWUTENMW C TIOMOLIbH0 BbIHECEHHs 3a
CKOOKM 0011[ero MHOXXWTeJIsl, TPYIIUPOBKY CJlaraeMbIX, TIpUMeHeHUst (HOpMy/T COKpAIlEéHHOTO
YMHOXXeHHUSI.

[TpuMeHsITH TTpeo0bpa30BaHKsl MHOTOU/IEHOB /IJIsl PellleHHs] Pa3/IMUHBIX 3a/lay U3 MaTeMaTHKY,
CMEeXXHBIX I1peJJMeTOB, U3 peabHOU NPaKTUKH.

Vcronb30BaTh CBOMCTBA CTeleHeil C HaTypalbHbIMM IOKa3aTeslssMu s 1peoOpa3oBaHus
BbIpa>KeHUI.

YpaBHeHMsI U HepaBeHCTBA



Peiate /MHelHble ypaBHEHUsI C OJHOW IepeMeHHOM, TMpUMeHss TpaBWia repexoja OT
VCXOJHOTO YypaBHEHHs1 K paBHOCUIBHOMY eMy. IIpoBepsTb, sB/seTCs /M 4YUACIO KOPHEM
ypaBHeHMUs.

[TpuMmeHsTH rpadyyeckrie MeTO/bl IPY pelleHUH JIMHeNHbIX ypaBHEHUH U UX CUCTEM.

[TogbupaTh pyMepsl TIap YKCes, SIB/SIOIIMXCS pellleHreM JIMHeHHOTO YpaBHEeHHUs C ABYMsI
repeMeHHbIMH.

CtpouTb B KOOpPAMHAaTHOM TUJIOCKOCTM rpaduK JMHEWHOrOo ypaBHEHUS C [ABYyMs
riepeMeHHbIMHU, TI0/b3YsICh TPaMKOM, IPUBOJUTH NPUMEPbI pellleHus! ypaBHeHUsl.

Pemiate cucTembl ABYX JMHEWHBIX YpaBHEHWM C JByMsi TlepeMeHHbIMU, B TOM UHCIIe
rpaguyecku.

CocraBnaTh M pellaTh JIMHEHHOe YpaBHeHHEe WM CHUCTeMY JIMHeHHBIX YpaBHEHMM I10
YCJIOBUIO 3a/laud, WHTepIpeTHpoBaTb B COOTBETCTBUM C KOHTEKCTOM 3a/lauM I10/1yueHHbIN
pe3y/bTar.

DOyHKINH

N306pakaTh Ha KOOPAWHATHOW TIPSIMOY TOUKH, COOTBETCTBYIOIIVE 3a/JaHHBIM KOODJMHATAM,
JIy4u, OTPe3KH, UHTEPBaJIbl, 3aMMChIBATh UMC/IOBbIE TIPOMEXKYTKH Ha a/ireOpanuecKkoM si3bIKe.

OTMeuaTb B KOODJMHATHOM IJIOCKOCTM TOUKM IO 3aJaHHbIM KOOpJAWHATaM, CTPOUTh
rpaduky muHeNHHbIX QyHKIMH. CTpoUTh rpadvK PyHKIUU y = [X|.

OnuceIBaTh C MOMOILBIO (PYHKLMI U3BECTHbIE 3aBUCUMOCTU MeX/ly BeJIMYMHAMH: CKOPOCTh,
BpeMsi, PaCCTOsIHUE, LieHa, KOJIMYeCTBO, CTOUMOCTb, TIPOU3BO/IUTETHLHOCTD, BpeMsi, 00bEM paboThI.

HaxozauTh 3HaueHue (yHKLMY 110 3HAUEHUIO eé apryMeHTa.

[Tonnmare rpaduueckuid criocod TmpejCcTaBlIeHUs W aHanM3a WHGOPMAL[UH, W3B/IEeKaTb U
VHTeprpeTUpoBaTh MHPOPMALMIO U3 rPa(UKOB peanbHbIX MPOLIECCOB 1 3aBUCUMOCTEH.

K koHiy oOyueHuss B 8 kjacce oOydaroI[uiics TOMyYdT CjeAylOIIyde TpeJMeTHbIe
pe3y/bTaThl:

Yucia ¥ BbIYHC/IEeHUA

Vicnonb3oBaTh HavasjbHble IpeJCTaB/JeHUsS O MHOXXeCTBe [eMCTBUTE/IbHBIX YMCea ISl
CPaBHEHUs], OKpYIJIEHHSI U BBIYUCIEHWH, M300pa)kaTh [eCTBUTebHBIE UMC/a TOYKaM{d Ha
KOOpPJUHAaTHOM NPSMOM.

[TprMeHsTh NOHATHE apUPMeTHYeCKOr0 KBaJpaTHOTO KOPHS, HaXOAUTh KBaJlpaTHble KOPHHY,
WCTIO/IB3ysT TIPU HeOoOXOJWUMOCTH Ka/bKYJISITOP, BBLIMOJIHATL Tpeo0pa30BaHUs BbIPayKeHHUH,
CoZiep>KallX KBaZlpaTHble KOPHH, UCII0JIb3ysi CBOMCTBA KOPHEA.

HWcronb30BaTh 3amucy OOMBLUIMX W MasbIX YMCe/ C TOMOILBIO JeCATHUHBIX [gpobeilt u
cternienei yucia 10.

Anrebpanyeckue BbIpakKeHUs

[IpuMeHsATH TIOHSTHE CTeNeHW C LeJIbIM TI0KasaTeseM, BBITMIONHATh IpeoOpa3oBaHus
BBbIPa)KEHUH, COJiepyKall{iX CTeleH! C L{eJIbIM [T0Ka3aTesieM.

BBITOSHATE  TOXKIAECTBEHHbIe TPeoOpa30BaHUs pALMOHA/IBLHBIX BBIDAKEHWH HAa OCHOBE
TIpaBUJI I€MICTBUI Ha/l MHOTOWIEHAMH U aireOpanuecKruMu Jpo0smH.

PacknagpiBaTh KBaZIpaTHBIN TPEXU/IeH Ha MHOXKHTEJIH.

[TpuMeHsTH TTpeoOpa30BaHMsl BbIpa)KeHUM [jisl pellleHHsl Pa3/IMUHbIX 33/lau U3 MaTeMaTHKHY,
CMe’KHBIX [1PeMeTOB, U3 peaJbHOM NPaKTHUKU.

YpaBHeHMs ¥ HepaBeHCTBaA

Pemiate /MHelHble, KBaJpaTHble YpaBHEHUs U paljMOHa/bHble ypaBHEHMs, CBOJALIMECS K
HUM, CUCTeMBI [IBYX YPaBHEHUH C IBYMsI [lepeMeHHbIMU.

[IpoBoAWTH MpOCTeMllie MCCIeN0BAHUS YPAaBHEHUW M CUCTEM YpPaBHEHUM, B TOM UHC/e C
npUMeHeHreM rpaduueckux mnpejcTaBieHui (ycTaHaB/IMBaTh, UMeeT JId YpaBHeHHe WM CUCTeMa
ypaBHEHUI pelLleHus], eC/Ti UMeeT, TO CKOJIbKO, U TIpouee).

[TepexoauTb OT cjOBeCHOW (OPMY/JMPOBKU 3aZiauld K eé anrebpanueckoll Mojenu C
TIOMOLL[bIO COCTaB/IeHUs1 ypaBHEHUsI UM CUCTeMbl ypaBHEHUW, UHTepIpeTUPOBaTh B COOTBETCTBUU
C KOHTEeKCTOM 3a/lau¥ N0JIyUeHHbIN pe3y/ibTar.



[TpuMeHsITH CBOMCTBA UMCJ/IOBBIX HEPAaBEHCTB [ijisi CPaBHEHUs], OLIeHKH, pellaTh JMHelHbIe
HepaBeHCTBa C OJIHOM IepeMeHHOM W WX CUCTeMbl, JaBaTh TrpapUuecKyl0 WIIHCTPALUIO
MHO>KeCTBa pelleH1i HepaBeHCTBa, CCTeMbl HePaBeHCTB.

DyHKIUH

[ToHMMaTh ¥ UCMHOIB30BaTh (PYHKLMOHAIbHbIE TIOHATHS U SI3bIK (TEPMUHbBI, CUMBOJIMYECKUEe
0003HaueHus1), OTpe/ie/iATh 3HaueHre (YHKIUU 110 3HAUEHWIO apryMeHTa, OIpeJesisiTh CBOMCTBA
byHKI[MM 10 eé rpaduKky.

Crpoutb rpadMKu 3/1eMeHTapHbIX (PYHKLMI BUJa:

y = k/x, y = x2, y = x3,y = |x|, y = VX, ONMCHIBaTbL CBONCTBa UMC/IOBON (DYHKLMU TIO0 eé
rpauKy.

K koHly oOyueHuss B 9 Kjacce o0OydarOI[UICA TIOMYYUT CJeJyIOIIde TIpeJMeTHbIe
pe3yJIbTaThl:

Yucna ¥ BBIYUC/TICHUA

CpaBHUBaTh U yIOPsJ0UMBaTh pallMOHA/IbHbIE U MppaLMOHa/IbHbIe YKUCIa.

BbInosiHATE apudMeTUUecKe [eWCTBUSI C palMOHAJbHBIMU UMCIaMU, coYeTasl YCTHble U
MUCbMeHHbIe TIPUEMBI, BBITIO/IHATH BBIUKC/IEHUS C MPpaljMOHaTIbHBIMU YU C/IaMHU.

HaxoauTh 3HaueHUs cTereHeil C Lie/ibIMM TOKa3aTelssMd M KOPHel, BBIUMC/ISATb 3HAaUyeHHs
YKC/IOBBIX BbIPa’KeHUM.

OKpyr/isiTh  JIeMCTBUTE/IbHbIE UMC/IA, BBIMOMHATh TPUKUAKY pe3yJ/ibTaTa BbIYMCIEHUH,
OLIEHKY YMCJIOBBIX BbIpa’KEHHUH.

YpaBHeHMs ¥ HepaBeHCTBa

Pemath ivHeliHbIe U KBaJpaTHbIe YpaBHEHUs], ypaBHEHUs], CBOASALLMECS] K HUM, MPOCTeNIIIe
IpOOHO-palOHATbHBIE YDaBHEHUS.

Pemmath cuctembl JBYX JIMHEWHBIX ypaBHEHUN C ABYMs TlepeMeHHbIMU U CUCTEMbI [IBYX
ypaBHEHUA, B KOTOPBIX OZHO YpaBHEHUE He SIB/ISeTCS IMHEeUHBIM.

PemiaTb TeKCTOBble 3afaud anreOpauuyeckKUM CrOCOOOM C TIOMOIIBIO  COCTaBJIEHUS
ypaBHEeHUsI WA CUCTeMbI JIBYX YpaBHEHU C IByMsi lepeMeHHbIMHU.

[TpoBOAUTL TIpOCTeMIlIMe UCC/Ie[0BAaHMSI YPaBHEHUM U CUCTEM ypaBHEHHM, B TOM YMCJie C
npyUMeHeHreM TparyecKux IpejcTaBaeHUl (ycTaHaB/IMBaTh, UMeeT JId ypaBHeHUe WM CUCTeMa
ypaBHeHUH pellieHusi, ec/ii UMeeT, TO CKOJIbKO, U TIpouee).

Pemate /nMHelHBIE HEPAaBEHCTBA, KBaZipaTHble HepPaBeHCTBa, W300pa)kaThb pelleHue
HepaBeHCTB Ha YKMCJIOBOM TPSIMOM, 3alTMChIBATh pellieHure C MOMOI[bI0 CHUMBOJIOB.

Pemiate cucTembl IMHEMHBIX HEpaBeHCTB, CUCTEeMbl HepaBEHCTB, BK/IIOUAIOIe KBaJpaTHOe
HepaBeHCTBO, M300paXkaTh pellleHWe CHCTeMbl HePaBEHCTB Ha UMC/IOBOM IPSIMOM, 3arvChiBaTh
peliieHHe C TIOMOIIbI0 CHMBOJIOB.

Vcriosib30BaTh HEpaBeHCTBA MPU pellleHnH Pa3/IUyHbIX 3a7au.

DyHKIUHU

PacriosHaBaTh ()yHKLMU M3y4yeHHbIX BUOB. [ToKa3biBaTh CXxeMaTUUYeCKu pacrosioxkKeHWe Ha

KOOP/IMHATHOM IJIOCKOCTU TpapuKoB yHKIMM BUga: y = kx,y = kx + b,y = k/x, y = ax2 + bx + c,
y = X3,y = VX, y = |x|, B 32aBUCUMOCTH OT 3HaueHWi KO3(P(HIMEHTOB, OMUCHIBATL CBONCTBA

byHKLMM.

Ctpouth ¥ u300pakaTb CXeMaTHUeCKu rpadMKv KBaJpaTUYHBIX (YHKIMH, OMUCHIBATh
CBOWMCTBA KBa/IpaTUYHbIX (DYHKLIUK 10 UX TpapuKam.

Pacrnio3HaBaTh KBa/paTUUHyt0 (PyHKLMIO 110 (hopMyJie, IPUBOJUTH NIPUMePbI KBa/IpaTUYHbIX
¢byHKUMM U3 peaibHOW XKU3HU, GU3UKH, TeOMEeTpPHUH.

YucioBble N10C/1e/]0BaTe/TIbHOCTH U MPOrpPeccuu

Pacrnio3HaBaTh apudMeTHUeCKyl0 U reOMeTPUYeCKyr IPOrpeccuy MpH pas3HbIX criocobax
3aflaHusl.



BbINOMHATE BBIYMCIEHUsST C MCMOJb30BaHWeM (OpMyJ N-ro 4jieHa apudmMeTHuecKor u
reoMeTpuUecKoi MPOrpeccuii, CyMMBI IePBBIX N UIE€HOB.

M300pa)kaTh usieHbl [10C/1eJ0BaTeIbHOCTH TOUKaMU Ha KOOPJMHATHOM MI0CKOCTH.

PeraTh 3a71auy, CBsi3aHHbIE C YKMCIOBBIMH IOC/I€0BAaTeIbHOCTSIMU, B TOM UHC/Ie 3aflauM U3
peasibHOM JKU3HU (C UCII0/Ib30BaHUEM KasbKyJ/ISTOPa, LIU(PPOBLIX TEXHOIOTUM).

7.®opMBbI TEKyIIero KOHTPOJIs yCIeBaeMOCTH yJaljuxcs.

[Tpu peanm3auyu paboueli mporpamMMel 1o anrebpe MpUMeHSIIOTCS ceAytolye Gopmbl
TEeKYILero KOHTPOJIsSI yCIieBaeMOCTH: (PPOHTAIbHBIN ONIPOC, MHAUBHAYaTbHast paboTa y JOCKH,
WH/IMBH/yabHas paboTa 1o KapToukam, AuddepeHIIpoBaHHasi CaMOCTOsITe/bHasi pabora,
muddepeHIpoBaHHast IPOBepOUHasi paboTa, MaTeMaTUUeCKHid AUKTaHT, TeCTOBBIN KOHTPOJIb U

AP



