AHHOTAIMS K pado4yeil mporpaMmme
1o ajreope
7-9 KJaaccel

1. JIOKYMEHTBI.

[Iporpamma no mpenmery «Anredpa» st 7-9 KiaccoB cOCTaBlieHa B COOTBETCTBHH C
dbenepalibHBIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETrO
obOpazoBanus (nmpuka3 Munoopaayku Poccun ot 17.12.2010 r. Ne 1897 ¢ u3aMeHEeHUSIMHU),
HAa OCHOBE IMPUMEPHON MporpaMMbl IO MaTeMaTuke [ o0IIeo0pa3oBaTeIbHbIX
YUpeXKACHUN MPUMEpPHOM MporpamMmbl 1Mo y4yeOHbIM npenameram «Maremaruka 5 - 9
Kiaccel» - Mocksa, «IIpocemenue», 2019, aBTopckoit mporpammsel '.B. Jlopodeera,
N.®. lapeiruna, C.b. CyBopoBoii, E.A. bymunosuu, JI.B. Ky3nenosa, C.C. MuHaesa,
JI.O. PocnoBa «Martematukay.

2. Y4eOHO-MeTOINYEeCKU KOMILIEKT:
o Aure6pa. MakapsrueB FOH., Munatok H.I'., HemxoB K.W. u np. / [lox pen.
Tensaxorckoro C.A.3narensctBo "lIpocBemenue”
e Aure6pa. MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u np. / Ilox pen.
TensaxoBckoroC.A.M3narensctBo "[IpocBemenue”
e Aure6pa. MakaperueB FO.H., Munatok H.I'., Hemikos K.W. u np. / [lox pen.
Tensaxosckoro C.A.3narensctBo "[IpocBemenue”

3.1IpeaMeTHBIE PE3VJILTATHI H3VUEHHUS IPeIMETa:

BbinycKkHUK HAY4YUTCS (JJI1 HCIIOJIL30BAHUSA B MOBCEIHEBHOM KU3HU U
odecrmeyeHUs1 BO3MOKHOCTH YCHEHIHOIO TMPOJOJIKEeHUsI oO0Opa3oBaHMs Ha
0a30BOM YPOBHeE)

DJieMeHTbl TEOPUU MHOKECTB U MATEMATHYECKOMN JIOTUKH

— OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSTUSMH: MHOXECTBO, JJIEMEHT
MHOJKECTBA, MOJAMHOXKECTBO, TPUHAIJICKHOCTD;

— 3a/1aBaTh MHOYKECTBA MEPEUUCIEHUEM UX JIEMEHTOB;

— HAXOJUTh TepeceucHue, OObEIMHEHUE, IOAMHOXXECTBO B IMPOCTECHUIINX
CUTYaIUSX;

— omepupoBaTh Ha 0a30BOM YpPOBHE TIOHATHUSAMH: OIPEACICHUE, aKCHoMa,
Teopema, J0Ka3aTesIbCTBO;

— OPUBOAWTH TIPUMEPhl U  KOHTPIPUMEPHI ISl TOATBEPXKACHHUS  CBOUX
BBICKA3bIBaHUM.

B noBcegHeBHOM KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

— HMCIOJIB30BaTh TIpaduyeckoe IPEACTAaBICHHE MHOXECTB JUIS  OIHCAHUS
pealibHBIX MPOLIECCOB U SIBJICHUM, MPU PEIISHUN 3a7a4 APYTUX YICOHBIX MPEIMETOB.

Yucaa

— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMH: HATYypaJlbHOE YHUCIIO, IIEJI0e
YUCI0, OOBIKHOBEHHAs NpoOb, JecsITUYHas ApOoOb, CMElIaHHas JpoOb, pallMOHAIBLHOE
YUCIO0, apu(PMETUYECKUN KBAAPATHBIN KOPEHbD;




— MCIIOJIb30BaTh CBOMCTBA YHUCEI M MpaBWIa JCUCTBUM NpPU BBIIIOJHEHUU
BBIUMCJICHU;

— MCIIOJIb30BaTh NPHU3HAKU JETMMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUU
BBIYUCJICHUN U PEIICHUN HECIIOKHBIX 3a7a4;

— BBINOJIHITH OKPYTJICHUE PAlMOHAJIBHBIX YUCE B COOTBETCTBUHU C MPABUIIAMU;

— OILICHUBATh 3HAYEHUE KBAJIPATHOT'O KOPHSI U3 MOJOKUTEIIBHOTO IIEJI0T0 YHCIIA;

— pacro3HaBaTh pallMOHAIbHBIC U UPPALTMOHATIBHBIC YK CIIA;

— CpaBHUBAaTh YHCIIA.

B noBceaHeBHOI KU3HU M NIPU U3YYEHHH PYTUX NMPEAMETOB:

— OILICHUBATh PE3YyJIbTAThl BBIYMCICHUN MPU PEIICHUU MPAKTUYECKUX 3a/1aY;

— BBINIOJIHATH CPABHEHUE YKUCET B PEAJIbHBIX CUTYaIUsIX;

— COCTaBJISITh YHCJIOBBIE BHIPAKECHUS MIPU PEUICHUM MTPAKTUYECKUX 3a/1a4 U 3a/1a4
U3 IPyTUX YYEOHBIX MPEIMETOB.

To:xknecTBeHHBIE TPe00pa3oBaHUA

— BBIMONHATE HECTOXHBIE MPeoOpa3oBaHMs MJi1 BBIYUCICHUS 3HAYCHUU
YUCJIOBBIX BBIPAXCHMH, COJIEPKAIIMX CTENEHU C HATypaJIbHbIM ITOKa3aTEeJIeM, CTCIECHU C
1I€JIBIM OTPHUIIATEIbLHBIM MOKA3aTEeJIEM;

— BBINOJIHATH HECIIOXKHBIE TPEe0oOpa30BaHMs I1IETbIX BBIPAKCHUH: pPaCKPBIBATh
CKOOKH, IPUBOAUTH MTOJO0HBIE CIaracMabIe;

— HUCIOJIb30BaTh (POPMyJIbl COKpAIIEHHOTO YMHOXEHUSI (KBajgpaT CYMMBbI,
KBaJpaT pPa3HOCTH, PA3HOCTh KBAJIPATOB) JUIsl YNPOILICHUS BBIYMCICHUN 3HAUYCHUI
BBIPAKEHU;

— BBITNOJIHATh HECJIOXKHBIE MPeoOpa3oBaHUsl JPOOHO-TMHEUHBIX BBIPAKCHUN U
BBIPAKECHUM C KBaIPATHBIMU KOPHSMH.

B noBceaHeBHOI KU3HU M MIPHU U3YYEHUM JPYTUX MPeAMETOB:

— TOHUMAaTh CMBICJI 3aMMCH YKCJIa B CTAHIApPTHOM BHJIE;

— OIepUpoBaTh Ha OA30BOM YPOBHE MOHSATUEM «CTAaHIAPTHASI 3alUCh YUCIIAY.

YpaBHeHHS U HEPABEHCTBA

— OmnepupoBaTh Ha 0a30BOM YpPOBHE IIOHATHSIMH: PABEHCTBO, YHCIIOBOC
PaBEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHUSI, PEIIICHUE YpaBHEHUS, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEIIICHUE HEPABEHCTBA,;

— TIPOBEPATH CIPABEIITMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

— peliath JUHEHHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSIIUECS K
JIMHEMHBIM;

— pelIaTh CUCTEMBI HECIOKHBIX JUHEHHBIX YPAaBHEHU, HEPABEHCTB;

— MOPOBEPSITH, SIBJIAETCS JIM IAHHOE YKCIIO PEIICHUEM YpaBHEHHUS (HEPABEHCTBA);

— peliaTh KBaJIpaTHbIC ypaBHEHUsI IO popMyJsie KOpHEH KBaIpaTHOTO YPaBHEHUS;

— U300pakaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSMOM.

B noBceaHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NMPEIMETOB:

— COCTaBJSITh W peliaTh JHUHEHHbIE YpaBHEHUS TMpU PEHICHUU 3aaad,
BO3ZHHKAIOIIUX B IPYTUX yU4EOHBIX MPEAMETAX.

DyHKUIMHA

— Haxonuth 3HaueHre PyHKIHMH O 33JJaHHOMY 3HAUYCHUIO apryMEHTa;

— HAXOJUTh 3HAYEHUE apryMeHTa [0 3aJaHHOMY 3HA4YeHUI0 (YHKIUU B
HECIIOKHBIX CUTYalIUsIX;



— OIPENEIATH MOJ0KEHUE TOYKH 10 €€ KOOPAUHATaM, KOOPJANHATHI TOUKHU MO €€
MOJIO’KEHHIO Ha KOOPAUHATHOM IIJIOCKOCTH;

— 1o rpaduKy HaxOoAUTh 00JIACTb OMpENENICHUs, MHOXECTBO 3HAUYCHHM, HYJIH
GyHKIIUHA, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHHWS W YyOBIBAHUA,
HanOOJIbIIICe M HAMMEHBIIICEe 3HAYCHUS (QyHKITNN;

— CTpOUTh TpaduK TMHEWHON PYHKIINHU;

— MPOBEPSTh, ABISETCS JU JaHHBIA Tpaduk rpadukoM 3adaHHOW (YHKUIUU
(JIMHEHOM, KBaAPATUUHON, 0OPATHOM MPOIOPIIMOHATBEHOCTH);

— ONpeAeNaTb NPUOTMKEHHBIE 3HAYEHUS KOOPJAUHAT TOYKU TEepeceueHus
rpadukoB QyHKINIA;

— OomepupoBaTh Ha 0a30BOM YpOBHE TOHATHSMHU: TIOCIEAOBATEIBHOCTD,
apumMeTHyecKas mporpeccusi, reoMeTpruieckasi Iporpeccus;

— pemaTh 3a7aud Ha TPOrPECCHM, B KOTOPHIX OTBET MOKET OBbITh MOJy4YeH
HEIMOCPEICTBEHHBIM MO/ICUeTOM 0€3 MpUMEeHEHUS (OpMYI.

B noBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

— HUCIOJIb30BaTh TpaUKU peajlbHbIX TMPOLIECCOB W 3aBUCUMOCTEH  JJis
ONpPECIICHUS WX CBOMCTB (HAmOOJIbIIME W HAUMEHBIINE 3HAYCHUS, MPOMEKYTKU
BO3pACcTaHUs U yObIBaHUS, 00JIACTH MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX 3HAYCHUH U T.11.);

— HCIOJIb30BaTh CBOMCTBA JIMHEUHON (PYHKIIMH U €€ TpaduK Npu peiieHuH 3aaa4
U3 IPYruX y4eOHBIX MPEIMETOB.

CrarucTika v Teopusi BepOATHOCTEM

— HMMeTp mpencTaBieHUE O CTAaTUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTHU
CIIy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3a/lauax;

— pemiatb TpocTeilre KOMOMHATOPHBIE 3aJadyd  METOJOM TMPSMOro U
OpraHu30BaHHOTO Mepedopa;

— TMPEJCTaBJIAThH JaHHBIC B BUJIC TAOJIHII, TUATPaMM, TPaPUKOB;

— yuTaTh HWH(OpPMAIMIO, TMPEACTABICHHYIO B BHUJE TaOJMUIbI, JAHArpaMMBI,
rpaduka;

— OIpPEIENATh OCHOBHBIE CTATUCTUYECKHUE XAPAKTEPUCTUKHU YHCIOBBIX HA0OOPOB;

— OILICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEUIIIHNX CITydasiX;

— HUMETh MPEJCTABICHUE O POJIA 3aKOHA OOJBIINX YHCENI B MACCOBBIX SIBJICHUSX.

B noBcegqHeBHOI KU3HU M NPU U3YYE€HUH IPYTUX MPEAMETOB:

— OILICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Tepedopa;

— UMETh MPEJICTABICHUE O POJIM MPAKTHUUYECKU JTOCTOBEPHBIX U MAJIOBEPOATHBIX
COOBITHIA;

— CpaBHUBaTh OCHOBHBIE CTAaTUCTUYECKUE XapaKTEPUCTHUKH, IOJYYEHHBIE B
MPOIIECCE PEIICHUS IPUKIAHON 3aa4M, U3YUCHUS PEaJIbHOIO SIBICHUS;

— OIICHWBATh BEPOSITHOCTh PEATHHBIX COOBITMM W SBICHUHW B HECIOKHBIX
CUTYaIUsIX.

TexcToBBIC 32241

— Pemiate  HECIIOKHBIE  CIOKETHBIE  3aJlaud  pPA3HBIX THUIIOB HA  BCE
apu(pMeTHIeCKre JEHCTBUS;

— CTPOUTH MOJIETh YCIIOBUA 3aaaud (B BUJE TaOJMIIBI, CXEMbl, PUCYHKA WM
YpaBHEHHUs), B KOTOPOW JaHbl 3HAYEHHS JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIUYUH, C
LEJIBI0 IOMCKA PELIEHUS 3aa4H;



— OCYUIECTBJIATh CIIOCOO MOMCKA PELIEHUS 3aJaud, B KOTOPOM pACCYKJEHUE
CTPOMTCSI OT YCJIOBHSI K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIIOBUIO;

— COCTaBJIATH IIJIaH PELICHUS 3a/1a4U;

— BBIACJISITH JTAlbl PEIICHUS 33/1a4U;

— UHTEPHPETUPOBATh BBIYMCIUTEIBHBIE PE3yJbTaThl B 3a7ade, HCCIEAOBATH
IIOJIYYEHHOE PEIICHHE 3a/1a4H;

— 3HATh pa3jMuue CKOpOCTeW 0OBEKTa B CTOAYEH BOJE, MPOTHUB TEYEHUS U IO
TEYEHHUIO PEKH;

— pelaTh 331a4M Ha HaXO0KJICHUE YaCTH YMCIIA U YHCIIA T10 €ro YacTH;

— pemiaTh 3aJadyM pas3HbBIX TUIOB (Ha paboOTy, HAa MOKYIKH, HAa JBH)KEHHUE),
CBA3BIBAIOIMX TPU BEJIUYUHBI, BBIACIIATH 3T BEJIMYMHBI U OTHOLLEHUS MEXKIy HUMH;

— HAXOJWTh MPOLEHT OT 4YHCJIA, YHUCIO MO IPOLEHTY OT HEro, HaxOoIuTh
IIPOLICHTHOE CHUYKEHUE WX ITPOLICHTHOE ITOBBIIICHUE BEJINYUHBI,

— peuaTh HECIOKHBIE JOTUYECKHUE 33/1a4l METOJIOM PaCCyKICHUM.

B noBceagHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

— BBIABUTATh THUIIOTE3bl O BO3MOJKHBIX IPEACIBHBIX 3HAYEHHUSAX HCKOMBIX B
3aJlaye BEJIMYMH (AesaTh MPUKUJIKY).

BexkTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

— OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH BEKTOp, CyMMa BEKTOPOB,
IIPOU3BENCHUE BEKTOPA HA YNCIIO,KOOPIUHATHI HA INIOCKOCTH;

— ONpEAeNATh MNPUONMKEHHO KOOPJIMHATBI TOYKH MO €€ H300paKEHUIO0 Ha
KOOPJUHATHOM TNIOCKOCTH.

B noBceagHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

— HCIOJIB30BAaTh BEKTOPHI Ul PEIICHUSA INPOCTEHINMX 3a1ad Ha OIpeIeIeHUe
CKOpPOCTH OTHOCUTEIIBHOTO JBUKEHMS.

Hcropusi MaTeMaTUKH

— OnucelBaTh OTAEJIBHBIE BBIIAIOIIMECS PE3YJbTATHI, IIOJYYEHHBIE B XOJE
pPa3BUTHS MATEMATHKU KaK HAYKH;

— 3HaTb NPUMEPHl MATEMATHYECKUX OTKPBITUA M WX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPUEH;

— IIOHMMATh POJIb MAaTEMATHKU B pa3BuTHH Poccun.

MeToabl MaTEMAaTHKH

— BpiOupaTh noaxoadumui U3y4eHHbId METON AJIA PEIICHHS] U3YyYEHHBIX THUIIOB
MaTeMaTHYECKHX 3a/aY;

— IlpuBoauTe npuMEpbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B OKPYXKAIOLIEH
JNEUCTBUTEILHOCTH U TPOU3BENCHUAX UCKYCCTBA.

BbINYCKHUK MOJYYHMT BO3MOKHOCTH HAYYHMTBLCHA /JJsA oOlecledyeHUs
BO3MOKHOCTH YCHECIIHOIO0 MPOAOJIKEHHsI o0Opa3oBaHusi Ha 0a30BOM H
YIJIyO0JICHHOM YPOBHSIX

JIeMEeHThI TEOPHH MHOKECTB U MaTeMATHYeCKOM JIOTUKH

— Onepuposamv nOHAMUAMU. OnpedeleHue, meopema, aKCuomd, MHOICECMBO,
Xapakxmepucmuku MHOMCECmed, d1eMeHm MHOMCeCmad, nycmoe, KOHeuHoe U 6eCKOHeuHoe
MHOIHCECBO, NOOMHOICECNBO, NPUHAOTIEHCHOCHb, BKAIOUEHUE, PABEHCINBO MHONCECTNE,

— uU300padicamv MHOINCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KPY208
Dinepa;



— onpeodensims NPUHAONEHCHOCHb INEMEHMA MHOMCECMBY, 00beOUHEHUI0 U
nepeceyeHur MHONCECMs,

— 3a0a6amb MHONCECMBO C NOMOWDBIO NEPEeyUCeHUs] INeMEHMO8, CI08ECHO20
ONUCAHUA,

— onepuposamsv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCIbL U JIOHCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBGAHUL, ONepayuu Hao 8bICKA3bIBAHUAMU. U, UTU, He,
VCA08HbLE BbICKA3LIBAHUSL (UMNAUKAYUL),

— CMpoOUmM»b 8bICKA3bIBAHUS, OMPUYAHUS BbICKAZLIBAHULL.

B noBce1HeBHOM KM3HU M TIPH U3y4Ye€HHH APYTHX NMPEIMETOB:

— CMpouUms YenouKu YMo3axkuoueHull Ha 0CHO8E UCNOb308AHUSL NPABUIL IOSUKU,

— UCNOTIb308AMb MHONCECMBA, ONEPAYUU C MHONICECMBAMU, UX epaghuiecKoe
npedcmasiienue OJisk ONUCAHUSL PEeaIbHbIX NPOUECCO8 U SIeHUIL.

Yuciaa

— Onepuposams NOHAMUIMU: MHONCECMBO HAMYPALbHBIX YUCET, MHONCECMBO
UeIbIX YUCETl, MHONCECB0 PAYUOHATILHBIX YUCET, UPPAYUOHAIbHOE YUCTO, K8AOPAMHbBLIL
KOpeHb, MHOJICECMBO OeliCMBUMEIbHBIX YUCE]l, 2e0MEMPULEeCKAs UHMePNpemayus
HAMYPAabHbIX, YEIblX, PAYUOHATbHBIX, OeUCBUMENbHbIX YUCEe,

— NOHUMAMb U 0OBACHAMb CMBICTL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

— BLINOJHAMb  BbIUUCIAEHUS, 6 MOM UUCle C UCNONb30BAHUEM NPUEMOB
PAUUOHATBHBIX BbIYUCTICHUIL,

— BLINOJHAMb OKPY2IeHUe PAYUOHATILHBIX YUCE]L C 3A0AHHOU MOYHOCTbIO,

— CPABHUBAMb PAYUOHATIbHBIE U UPPAYUOHATbHbLE YUCIA,

— npedcmasnams payuoHaiIbHOE YUCIO 8 8UOe 0eCAMUYHOU OpodU

— YNopa0o4usams 4uUcid, 3anUCaHHvle 8 6Ude OObIKHOBEHHOU U O0eCAMUYHOL
opoou;

— naxooums HOJ/[ u HOK uucen u ucnoavzosams ux npu peuwienuu 3a0ay.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:

— NPUMEHAMb  Npasula  NPUOTUNCEHHBIX  BbIMUCICHUU  NpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuteHuu 3a0ay Opyeux yueOHvix npeomemos;

— BLINONHAMb  CPABHEHUE  pPe3YIbMmAamos  GbIYUCIeHUU  Npu  peuleHuu
NPAKMU4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHBIX bIUUCTEHUL,

— cocmasnaims U OYeHU8amsv  UYUCIOBble  GLIPANCEHUS  NpU  peuleHuu
NPAKMUYECcKUx 3a0ad u 3a0ay u3z opy2ux y4eonvix npeomemos,

— 3anucvleamsv U OKpPYeIsAMb UYUCLOBble 3HAYEHUS PedlbHbIX GelUHUH C
UCNONIL308AHUEM DAZHBIX CUCTEM UBMEPEHUS.

ToxknecTBeHHBbIE TPe00pa3oBaHuA

— Onepuposams NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKa3amenem, cmeneHu
C YeblM OmpuyameibHblM noKazamenem,

— BLINOJHAMb NPEOOPA30BAHUSL YEAbIX BbIPANCEHULL OeUCmBUs ¢ 0OHOUIEeHAMU
(cnoocenue, @vluUmMAHUe, VYMHOJCEHUE), Oelcmeus ¢ MHO2OYIeHaMU (ClodiceHue,
sbluumanue, YMHONCeHUe),

— BLINOJHAMb PA3JIONCEHUE MHOCOUICHO8 HA MHOMCUMENU OOHUM U3 CNOCOD08:
8blHeceHUe 3a CKOOKY, epYNNuposKd, UCNONIb308AHUE POPMYL COKPAUWEHHO20 YMHOHNCEHUS,

— BblOeIsIMb K8AOPAM CYMMblL U PAZHOCHU OOHOUJICHOB,

— PACKIadbl8ams HA MHONCUMEIU K8AOPAMHDIL  MPexuieH,



— BBINOJIHAMb NPEOOPA30BAHUS BLIPAICEHUL, COOEPICAUUX CTNENEHU C YeablMU
OMpUYAMeENbHLIMU NOKA3AMEIAMU, Nepexooums om 3anucu 8 eude CmeneHu ¢ Yeibim
ompuyamenbHulM noKazamenem K 3anucu 8 8uoe opoou,

— BbINOJNIHAMD npeoopazoeans OpPOOHO-PAYUOHATLHBIX BbIPANCEHUIL:
coxkpawjenue Opobell, npueedeHue ancebpaudeckux oOpobel K obujemy 3HaMeHamenro,
cllodiceHue, YMHOJICeHUe, OelleHue aneebpauyeckux opobell, 8036edeHue aneedpauyeckou
O0pooOU 8 HAMYPATLHYIO U YETYI0 OMPUYAMENbHYIO0 CIENetb;

— BBINOJIHAMb NPE0OPAZ0BAHUS BLIPANCEHU, COOEPHCAUIUX KBAOPAMHbBLE KOPHU,

— 8bloeNAMb  K8AOpam CYMMbl UMW PA3HOCIU OBYYIEHA 6 BbIPAICEHUSX,
cooeparcaujux Keaopamuvlie KOpHU,

— BBINOJIHAMb NPE0OPAZ0B8AHUS BLIPANCEHUT, COOEPHCAUIUX MOOY]Tb.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

— BBINONIHAMbL  NPeodpPa3’06anusi U Oelcmeus ¢ YUCIAMUY, 3ANUCAHHLIMU 8
CMAaHOApMHOM 8UOe,

— BBINONIHAMb NPe0bPA308AHUL  ANCCOPAUYECKUX BbIPANCEHUL NPU  peuleHuu
3a0ay Opyaux y4eOHvIX npeomMemos.

YpaBHeHHs U HEPABEHCTBA

— Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUs,
peuienue HepageHcmed, pasHOCUNbHble YPAasHeHus, 001acmb onpeoeieHus YpasHeHUs
(Hepasencmaa, cucmemvl YPAGHEHUL UTU HEPABEHCME),

— pewiams JuHeliHble YPAGHEHUsl U YPABHEHUs, CBOOUMble K JUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA3068aHULL

— pewams KeaopamHvle YPAGHEHUs U YPABHEHUs, C80OUMbIe K K8AOPAMHbIM C
HOMOWBIO MONCOECMBEHHBIX NPeodPA3068aHULL;

— peuwiams OpoOHO-UHElIHble YPABHEHUsL,

— peuwiamsv npocmeﬁu/lu uppayuoHalibHble  YPABHEHUA 6uU0A f (X) - a,
JE(X)=4a(x)
n

— pewams ypasnenus suoa* =2 ;

— pewiams YpasHeHus CHOCOOOM pA3N0NACEHUs HA MHONICUMENU U 3aMeHbl
nepemeHHOouU,

— UCNONb3068aMb Memo0 UHMEP8Alos OJisl peuleHus yeuvlx U OpoOHO-
PAYUOHATLHBIX HEPABEHCME,

— pewiams TUHeliHble YPAGHEHUS U HEPABEHCMBA C NAPaAMeMpPamu,

— peuiams HeCloNHCHblE K8aOpAMHbLe YPAGHEHUS C NAPAMEMPOM,

— peuiams HeCl0NHCHblE CUCEMbL TUHEHbIX YPABHEHUU C Napamempamu,

— peuiams HeClONCHbIE YPABHEHUS 8 YEIblX YUCTAX.

B noBce1HeBHOM KMU3HU M NIPH U3YYE€HHUHU APYTUX NMPEIMETOB:

— cocmasnames U pewams JUHelHble U K8aOpamHvle YPAGHEHUs, YPAGHEHUs, K
HUM C8OOSIUECs, CUCMEMbl JIUHEUHbIX YPAGHEHUL, HEepAaGeHcme Npu peuleHuu 3aay
Opyeux yueOHbiX npeomMemos,

— BBINOJIHAMb OYEHK) NPABOON0000Us pe3yIbmamos, Noay4aemvlx npu peueHuu
JIUHEUHBIX U K8AOPAMHBIX YPAGHEHUL U CUCIEM JTUHEUHbIX YPAGHEHU U HePABeHCME npu
peuienuu 3a0ad Opy2ux y4eOHblX npeomemos,




— 8b1OUPAMb COOMBEMCMBYIOWUE YPAGHEHUS, HEPABEHCIMEA UIU UX CUCIEMbL OJls
COCMABNIEHUSI MAMEMAMUYECKOU MOOeU 3a0aHHOU PealbHOU CUmyayuy Ui npuKiaoHoll
3a0ayu,

— yMemb  UHMEPNpemuposams — NOAYYEHHbI NpU  pelleHuu  ypasHeHus,
Hepaeencmea Uil CUCmembsl pe3yibman 8 KOHmeKcme 3a0aHHOU PeaibHOU CUmyayuu i
NPUKTIAOHOU 3A0aUU.

DOyHKIUA

— Onepuposamv noOHAMUAMU: DYHKYUOHATbHAS 3A8UCUMOCTb, PYHKYUS, 2pAPUK
@dyukyuu, cnocobvl 3a0anusi GYHKYUU, apeymeHm u 3HaveHue QYyHKyuu, o001acmb
onpeoeneHuss U MHOJNCECMBO 3HAYeHUll QYHKYuu, Hymu Q@YHKYu, npomedscymru
3HAKONOCMOAHCMBA, MOHOMOHHOCMb QYHKYUU, YEeMHOCHb/HeUemHOCb OYHKYUU,

— cmpoums  2pauKku  JUHEUHOU, KBAOPAMUYHOU  (QYHKYUl, O0Opamuou

y=a+——
NPONOPYUOHATLHOCHU, PYHKYUU 8UOA: X+b y= Vx Y= Ix .Y =[x ;

— Ha npumepe K8AOPAMUYHOU (PYHKYUU, UCNOIb308AMb NPeodpa308aHUs.
epagura @pyuxyuu Y=F(X) ona nocmpoenus epaguxos gynxyuii ¥ =2af (kx+b)+c.

— cocmasisams YPAasHeHusi NPAMOU N0 3A0AHHbIM YCILOBUAM. NPOX0OAwell yepes
08¢ MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0OsAujel uepes OAHHYIO MOYKY U
napanienbHou OAHHOU NPAMOU,

— uccnedosams hYHKYUIO no ee epagpuxy,

— HAX00Umb MHONCECMBO 3HAYEHUU, HYIU, NPOMEICYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

— onepupoeamsv  NOHAMUAMU:  NOCEO008AMENbHOCMb,  aApU@MemuiecKkas
npozpeccusi, 2e0MempuyecKdas NPoepeccusl,

— pewiams 3a0ayu Ha ApUPGMemudeckyio u 2eoMempuiecKyio npocpeccuro.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:

— UWLTIOCMPUPOBAMb C NOMOWbIO 2PAPUKA PEaTbHYI0 3a8UCUMOCTb UL NPOYECC
HO UX XApaAKmMepucmukam;

— UCNONIb306AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU QYHKYUU NpU peuleHuu
3a0ay U3 Opyaux y4eOHvix npeomemos.

TexkcroBble 3agaun

— Pewams npocmvie u CLOJNCHblE 3A0aYl PA3HLIX MUNOS, A Makdice 3a0ayu
HOBLILEHHOU MPYOHOCTU

— UCNONIb308aMb PA3Hble KPAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CIONCHBIX 3a0aY
0J151 NOCMPOEHUsI NOUCKOBOU CXeMbl U PeUeHUs 340ay;

— paznuams Mooelb MeKCma U MOOelb peueHus 3a0ayu, KOHCmMpYuposams K
OOHOUL MOOEU PeUuleHUs HECIONCHOL 3a0ayU pa3Hble MOOeIU MeKCma 3a0adu;

— 3HaAmMb U NPUMEHAMb 00a cnocoba noucka peulenus 3a0ay (om mpebosanus K
YCI08UIO U OM YCIO8USL K MPebOBAHUIO);

— MOOenuposamsv paccyircoeHus npu noucke peuieHus 3a0ai ¢ noMowbio 2pag-
cxembl,

— 8bl0€eAMb IMANbL PEULeHUs 3a0a4U U COOEPIHCAHUE KAHCO020 IMANA,

— yMemb 8bl0Upamb ONMUMANLHLLIL MemoO0 peuwleHus: 3a0a4u U O0CO3HABAMDb
8b100p Memooa, paccmMampuéamsv paziuiHble Memoobl, HAX0OUMb pAa3Hble peuleHusl
3a0ayu, eciu 603MOHNCHO,



— AHAIU3UPOBAMb 3aMpPYOHEHUsI NPU PeUeHUU 3A0ay;

— BBINONHAMbL — PA3IUYHLIE — NPeoOpPaA308aHUs  NPEONIONCEHHOU  3a0ayll,
KOHCMPYUpo8ams HOGble 3a0ayl U3 OAHHOU, 8 MOM YUcie 00pammbie,

— UHMEPNPemupo8ams GbIYUCIUMENbHbIE PE3YIbMambl 68 3a0aye, UCCLe008amy
nOJNyYeHHOoe peuleHue 3a0a4u;

— QHATUBUPOBAMb BCEBO3IMOINICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX
00beKMOo8 U UBMEHEHUEe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMMb,
8peMsl, paccmostue) npu peueHuy 3a0ay Ha 08UdIceHUe 08YX 00beKmMo8 Kak 8 00HOM, MaK
U 8 NPOMUBONOJIONCHBIX HANPABTIEHUSX,

— UCCNIe008aAMb BCEBO3MONCHBIE CUMYAYUU NPU PeuleHUU 3a0ad Had O8UNCEHUEe NO
peKe, paccmampueams pasHvle CUCmeMbl Omcuema,

— pewiams pasHooobpasubie 3a0auu «HA YACMUY,

— pewams u 000CHO8bI8AMb C80e peulerue 3a0ay (8bleamb MameMamuiecKyo
OCHOBY) HA HAXOJICOEHUe 4acmu YUCId U YUCIA NO e20 YACMU HA OCHOBe KOHKDEMHO20
cmuicaa opoou,

— 0co3HaAgamb U  OOBACHAMb  UOSHMUYHOCMb  3a0a4  PA3HLIX  MUNOB,
CBA3bIBAIOWUX MPU 8eIUUUHBL (HA pabomy, HA NOKYNKU, HA O8UdCEHUe), 8blOeNsimb dmu
BEIUYUHBI U OMHOWEHUS MedHCOy HUMU, NPUMEHAmMb UX HpU peueHuu 3aoav,
KOHCMPYUpo8ams coOCmeeHHbvle 3a0ay YKA3AHHbIX MUNO8;

— 81a0emb OCHOBHBIMU Memooamu peuleHus 3a0ay Ha cmecu, CHlaswl,
KOHYeHmpayuu,

— pewams 3a0a4u HA NPOYEHMbl, 8 MOM HUCTE, CIONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONb3YSL PA3HbBLE CNOCODDI;

— pewiams Jlo2udecKue 3a0ayu pPAasHuIMU Cnocobamu, 6 mom yucie, ¢ 08YMs
O0KaMU U ¢ mpemst O10KaMu OAHHBIX ¢ NOMOWbIO MabaUY,

— pewamsv 3a0adu N0 KOMOUHAMOpUKe U Meopuu 8eposImHOCMel HA OCHO8e
UCNOIb308AHUS U3YUEHHBIX MEeMO0O008 U 0O0CHOBbIBAMb pelleHUe;

— peuamsv HeCloJiCHble 3a0ayu N0 MamemMamudeckol Cmamucmuke,

— 061ademb  OCHOBHbIMU — MeMmOoOaMu  pPeuleHuss  CIONCEeMHbIX  3a0ay:
apugpmemuueckuil,  anreebpauveckut,  nepedoOp  BAPUAHMOB,  2EOMEMPUYECKUL,
epaguueckutl, NPUMEHAMb UX 8 HOBIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HUHU APYTUX NMPeIMETOB:

— 8bl0eNAMb NPU peleHUul 3a0a4 XapaKmepucmurky paccmampusaemoll 8 3a0aue
cumyayuu, OmMIUYHble OmM pealbHblX (me, OmM KOMOPbIX AOCMPALUPOBATIUCY),
KOHCMPYUpO8ams HOBble CUMYayu ¢ Y4emom dMux XapaKmepucmux, 8 YacmuoCcmu, npu
peutenuy 3a0ay Ha KOHYeHmpayuu, y4umsléams niOmMHOCHb 6eUleCmsd,

— pewiams U KOHCMPYUPOBAmMb 3a0aiu HA OCHOBE DACCMOMPEHUS PealbHbiX
cumyayutl, 8 KOMoOpPvlx He MPeOyemcs MOYHbIU BbIYUCTUMELHBIU Pe3)Ibmam;

— pewiams 3a0ayu HA O0BUdCEHUE NO peKe, pPACCMAmpuedsl pasHvle CUCHEMbl
omcuema.

CTaTuCcTHKA M TeOPUs BEPOSATHOCTEM

— Onepuposams NOHAMUAMU: CMOAOYAMbIE U KPY208ble OUASPAMMbL, MaOIUlYbl
OaHHbIX, CpedHee apupmemudeckoe, MeOuaHda, Haubonbuiee U HAUMEHbULee 3HAYEHUS
8bI00PKU, pasmax 6vlOOpKU, Oucnepcusi u CmaHoapmHoe OMKIOHeHUe, CAVYAUHAS
UBMEHYUBOCTb,



— u3enekamv UH@OpMayuro, NpeocmasieHHyro 6 madbauyax, Ha Oudazpammax,
epaghukax;

— cocmasnsims madauysl, CMpoums OUaAzpammyvl U epagpuKu Ha 0OCHO8e OAHHbIX;

— onepuposamsv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECMAHOBKU U COYemaHUsl,
mpeyeonvhuk llackans,

— NPUMEHAMb NPAGULO NPOU3EEOEHUS NPU PeleHUY KOMOUHAMOPHbBIX 3a0aY,

— onepuposamsv NOHAMUAMU. CIYUAUHBIU ONbIM, CAVYAUHBIN 8b100D, UCNbIMAHUE,
aleMeHmapHoe ciydainoe coovimue (Ucxood), Kiaccuieckoe onpeoeyieHue 8eposmHoCcmu
CYYAUH020 cOObIMUS, Onepayuu Hao CYYAUHBIMU COOLIMUAMU,

— npedcmasiams UHGOPMAYUIO C NOMOUBIO KpY2os Jiinepa,

— pewamv 3a0auu HA BbIYUCIEHUE GEPOSIMHOCU C NOOCUEMOM KOJIUYecmed
8APUAHMOB C NOMOWBIO KOMOUHAMOPUKUL.

B noBceHeBHOM KM3HU M NIPU U3yYeHHHU APYTHUX NPeIMETOB:

— U361eKamv, UHMEPNpemuposams U  npeoobpazosvieams  UHGOpMayuio,
npeoCmasieHuylo 8 maoauyax, Ha OUuazpammax, cpagurax, ompaxcaruyro ceoucmea u
Xapakxmepucmuku pearbHblX NPoYeccos U A61eHUl;

— onpeodeniamb CMAMUCMUYecKue Xapakmepucmuku 6bl00OpoK no madauyam,
ouazpammam, epaguram, 6vlNOJHAMb CPAGHEHUe 8 3A8UCUMOCMU OM Yelu peuleHUs
3a0ayu,

— OYeHUBamb 8EPOSIMHOCHb PealbHbIX COOLIMULL U AGIEHULL.

HN3mepenus u BIYUCTEHUS

— Onepuposams npeocmasgienusmu o Oune, niowaou, ooveme KaxK 6elIuduHamu.
Ilpumenams meopemy Ilughacopa, copmynvl naowaou, obvema npu peweHuu
MHO20WIA208bIX 3A0AY, 8 KOMOPbIX He 6ce OaHHble NpeoCcmasieHvl A6HO, a mpeodyiom
8bLIYUCTIEHUL, ONepuposams Oojee WUPOKUM KOAUYECMBOM (HOpMYL ONuHbl, NIOUAOU,
obvema, BbIYUCIAMb  XAPAKMEPUCMUKY — KoMOuHayui — Queyp  (OKpyscHocmeu U
MHO20)20/IbHUKOB) ~ GbIYUCIAMb — PACCMOAHUSA — MedcOy — Queypamu,  NpUMEHAmMb
mpu2oHomempuieckue hopmynvl 018 blYUCTIEHUL 8 O0JIee CIONHCHBIX CILYYAsX, NPOBOOUMb
8bLIYUCTEHUSL HA OCHOBE PABHOBEIUKOCIU U PABHOCOCMABIEHHOCU,

— NPOBOOUMb NPOCMbIE BLIYUCTEHUS HA 0O0BLEMHBIX MeNax,

— opmynuposame 3a0ayu HaA BbIYUCAEHUe OAUH, niaowjadel u 00bemMos u
peuwams ux.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:

— NPOBOOUMb BbIYUCTICHUS HA MECIHOCU,

— NPUMEHAMb DOPMYIbl NPU BbIYUCTICHUAX 8 CMENCHBIX YUeOHbIX npeomemax, 6
OKpyHcaroweli 0elucmaeumenrbHOCmu.

HUcropust MmaTeMaTHKHU

— Xapaxkmepuzosamsb  6K1A0  8bIOAIOWUXCSA  MAMeMamuKko8 6  pazeumue
MaAmemMamuKy U UHbIX HAYYHbIX 001acmell;

— NOHUMAmMb poib Mamemamuxu ¢ pazeumuu Poccuu.

MeToabl MaTEMATHKH

— Hcnonw3ys uzyyeHuvie mMemoobl, NPo8oOUmMb O00KA3AMENbCMEO, BbINOJIHAMb
onpoeepcenue;

— gvlOUpams  U3YYEHHble MemoObl U UX  KOMOUHayuu O0ns  peuleHus
mMamemamuyeckux 3a0ay;



— UCNOIb308AMb MameMamuiecKue 3HaHus 01 ONUCAHUS 3AKOHOMEePHOCmel 8
OKpydfcaroueti 0eticmeumenlbHOCMu U NPoU38e0eHUsX UCKYCCMBa,

— NpUMeHAmb  npocmeuuiue  NpoSPAMMHbIe  Cpeocmeéa U INeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MameMamui4eckux 3a0adu.

4. MecTo peMeTa B Y4eOHOM ILJIaHe
TunoBas paboyast mporpaMma o npeamMeTy «Anredpa» B 7-X Kiiaccax paccuntana Ha 140
yacoB (M3 pacueta 4 yaca B HeAelo, 35 Henmens), 8-X kinaccax paccumtana Ha 105 gacos
(u3 pacueta 3 yaca B Henento, 35 Hedenb), B 9-X kiaccax paccuutaHa Ha 102 gaca (u3
pacueta 3 yaca B Henemo, 34 Hedenu). B cooTBeTCTBUM ¢ y4eOHBIM MJIAHOM, YYEOHBIM
KaJleHaapHbpIM rpadukoM, pacnucanueM ypokoB MBOVY «lllkoma Ne 113» na 2022-2023
y4eOHBIN ToJ] pabouylo MporpaMmy HE0OXOIUMO Peain30BaTh:

e3a 134 yueOHBIX yaca B 7a kimacce, 3a 136 yueOHBIX yacoB B 70 kiacce u 3a 135
y4eOHBIX YacoB B 7B KJjacce,

¢3a 100 yueOHbIit yac B 8a, 80, 8B Ki1accax;

e3a 100 yueOHbIX yacoB B 9a, 9B kiaccax u 3a 99 yueOHbIX yacoB B 90 kiacce.
[IporpamMMa cOOTBETCTBYET (enepalbHOMY TOCYJapCTBEHHOMY 00pa3oBaTeIbHOMY
CTaHJIapTy OCHOBHOTO 00111eT0 00pa3oBaHus MO MpeaMeTy «Anredpay.

5. IlepyoaM4YHOCTH M (hOPMBbI KOHTPOJISI M IIPOMEKYTOYHOM aTTEeCTAIMMN.
Hcnonp3yemble BUABI KOHTPOJIS: TEKYIIUHI, IPOMEKYTOYHBIM U UTOTOBBIN.
KoHTpons ocymecTBisieTcs B COOTBETCTBUM ¢ [loy10KeEHNE 0 MPOMEKYTOUHOM aTTeCTallun

U OCYIIECTBICHUM TEKYIIEro KOHTPOJIA YyCleBaeMocTH oOydaromuxcs 2-11-x kimaccos
MBOY «Illkona Ne 113».




