AHHOTaNMA K pado4deil mporpamMme
1o ajreope
7-9 KJaaccpl

1. JIOKYMEHTBI.

[Iporpamma mo mpenmery «Anredpa» s 7-9 KiaccoB cOCTaBlieHA B COOTBETCTBHH C
dbenepalibHBIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETrO
obOpazoBanus (nmpuka3 Munoopuayku Poccun ot 17.12.2010 r. Ne 1897 ¢ u3MeHEeHUSIMHU),
HAa OCHOBE IMPUMEPHOM TMporpaMMbl IO MaTeMaTUKe I o0Iieo0pa3oBaTeIbHBIX
YUpeXKACHUN MPUMEpPHOM MporpamMmbl 1Mo y4yeOHbIM npenmeram «Maremaruka 5 - 9
Kiaccel» - Mocksa, «IIpocsemenue», 2019, aBTopckoit mporpammsel I'.B. Jlopodeera,
N.®. llapeiruna, C.b. CyBopoBou, E.A. bymunosuy, 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 Aunreopa. MakapeiueB FO.H., Munatok H.I'., HemikoB K.W. u ap. / Ilox pen.
TensaxoBckoroC.A.M3narensctBo "[IpocBemenue”
e Aure6pa. MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u np. / Ilox pen.
Tensaxosckoro C.A.3narensctBo "lIpocBemenue”

3.1IpeaMeTHBIE PE3VJILTATHI H3VUEHHUS IPeIMETa:

BbinyckHUK HAY4YUTCS (J1J151 HCIOJIL30BAHUSA B MMOBCEAHEBHOM KM3HU U
odecrmeyeHUs1 BO3MOKHOCTH YCHEHIHOIO TMPOJOJIKEeHUsI oO0Opa3oBaHMs Ha
0a30BOM YPOBHeE)

DJieMeHTbl TEOPUU MHOKECTB U MATEMATHYECKOMN JIOTUKH

— OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSTUSMH: MHOXECTBO, JJIEMEHT
MHOJKECTBA, MOJIMHOKECTBO, IPUHAIJICKHOCTD;

— 33/1aBaTh MHOYKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

— HAXOJUTh TEpeceucHue, OOBEIMHCHUE, IOAMHOXXECTBO B IPOCTECHUIINX
CUTYyalUsIX;

— OomepupoBaTh Ha 0a30BOM YypOBHE TOHATHSIMH: ONpEIEICHUE, aKCHOMa,
Teopema, J0Ka3aTesIbCTBO;

— OPUBOAUTH TIPUMEPbl W KOHTPIPUMEPHI ISl TOATBEPXKACHUS CBOMX
BBICKA3bIBaHUM.

B nmoBceaHeBHOI KU3HU U NPU U3YYEHUH IPYTUX NMPEAMETOB:

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

Yuciaa

— OmnepupoBaTh Ha 0a30BOM YpPOBHE IMOHSTHSMU: HATYpallbHOE YHCIIO, IIEJ0€
YUCJI0, OOBIKHOBEHHAsl JIpoOb, JECATHYHAs ApoOb, CMeEIIaHHas JpoOb, palMOHAIbLHOE
4UCJI0, apu(PMETHIECKU KBaAPATHBIA KOPEHb;




— WCIIOJIb30BAaTh CBOWMCTBA YWCEI WM MpaBWIa JCUCTBUN TIPU BBINOJHEHUU
BBIUMCJICHU;

— WCIOJIb30BaTh NpPHU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOIHEHUH
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 UPPAILIMOHATIBHBIC YHUCIIA;

— CpaBHUBAaTh YHCIIA.

B noBceaHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

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

— BBINIOJIHATH CPABHEHUE YKUCET B PEAJIbHBIX CUTYaIUsIX;

— COCTaBJISITh YMCJIOBBIE BBIPAKECHUS IIPU PEIICHUM MPAKTUUECKUX 3aJ]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 TPE0oOpa3oBaHUs IIETbIX BBIPAKCHUN: pPaCKpPHIBATH
CKOOKH, IPUBOAUTH MTOJO0HBIE CIaracMabIe;

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

— BBITNOJIHATh HECJIOKHBIE MPeoOpa3zoBaHUs JIPOOHO-TMHEUHBIX BBIPAKCHUN U
BBIPAKECHUM C KBaIPATHBIMU KOPHSIMH.

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 IOHATHSAMHU: PABEHCTBO, YHCIIOBOC
PaBEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHUSI, PEIIICHUE YpaBHEHUS, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEIIICHUE HEPABEHCTBA,;

— TPOBEPATH CIPABEIITUBOCThH YUCIOBBIX PABEHCTB U HEPABEHCTB;

— peliath JUHEHHbIE HEPABEHCTBA W HECJIOKHBIE HEPABEHCTBA, CBOJAIIMECS K
JINHCHHBIM;

— pelIaTh CUCTEMBI HECIOKHBIX JUHEHHBIX YPAaBHEHU, HEPABEHCTB;

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

— peliaTh KBaJIpaTHBIC ypaBHEHUsI IO GopMyJie KOpHEH KBaJpaTHOTO YPaBHEHHUS;

— U300pakaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSMOM.

B noBceaHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NMPEIMETOB:

— COCTaBJSITh W peliaTh JHUHEHHbIE YpaBHEHUS TMpU PEHICHUU 3aaad,
BO3ZHHKAIOMIUX B IPYTUX yU4eOHBIX MPEAMETAX.

DyHKUIMHA

— Haxonuth 3HaueHne PyHKIHMH 10 3aJaHHOMY 3HAUYCHHIO apryMEHTa;

— HAXOJUTh 3HAYEHHWE apryMeHTa II0 3aJJ]aHHOMY 3HA4YeHUI0 (QYHKIUU B
HECIIOKHBIX CUTYalIUsIX;



— OIpEIENATh MOJOKEHUE TOYKH 0 €€ KOOPAUHATAM, KOOPJAUHATHI TOUKHU IO €€
MOJIO’KEHHIO Ha KOOPAUHATHOM IIJIOCKOCTH;

— 1o rpaduKy HaxoAUThb 00JIACTh OMpENEICHUS, MHOXKECTBO 3HAYCHUU, HYJIU
GyHKIIUHA, TPOMEKYTKHA 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHWS W YyOBIBAHWA,
HanOOJIbIIICe M HAMMEHBIIICEe 3HAYCHUS (QyHKITNN;

— CTpOUTh TpaduK TMHEWHON PYHKIINHU;

— MPOBEPSTh, ABISETCS JU JaHHBIA Tpaduk rpadukoM 3adaHHOW (YHKUIUU
(JTMHEHOM, KBaJAPpaTUUYHON, 0OPATHON MPONOPIIMOHAIBHOCTH);

— ONpeAeNaTb NpUOIUKEHHBIE 3HAYCHUS KOOPJAWMHAT TOYKU TEpeceueHus
rpadukoB QyHKINIA;

— OomepupoBaTh Ha 0a30BOM YpOBHE TOHATHSMHU: TIOCIEAOBATEIBHOCTD,
apu@MeTHIecKas Mporpeccusi, reoMeTpruiecKast mporpeccus;

— pemaTh 3a7aud Ha TPOTPECCUM, B KOTOPHIX OTBET MOXET OBbITh MOJy4YeH
HEIMOCPE/ICTBEHHBIM MO/ICUE€TOM 0€3 IpUMeHEeHUs (HOpMYyI.

B noBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

— HUCIOJIb30BaTh TpaUKU peajdbHbIX TMPOLIECCOB W 3aBUCUMOCTEH s
ONpPENCIICHUS WX CBOMCTB (HamOOJIbIIME W HAUMEHBIIUME 3HAYCHUS, MPOMEKYTKH
BO3pAcTaHUs U yObIBaHUs, 00JIACTH MOJIOKUTEIBHBIX U OTPULIATEIILHBIX 3HAUCHUH U T.11.);

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

CrarucTika v Teopusi BepOATHOCTEM

— HMMerp mpeacTaBieHHME O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTHU
CIIy4aiiHOTO COOBITHS, KOMOMHATOPHBIX 3a/1auax;

— pemiatb TpocTeilre KOMOMHATOpHBIE 3aJadyd  METOJOM TMPSIMOr0 U
OpraHu30BaHHOTO Mepedopa;

— TMPEJCTaBJIAThH JaHHBIC B BUJIC TAOJIHII, TUATPaMM, TPaPUKOB;

— yuTaTh HWH(OpPMAIMIO, TPEACTABICHHYI0 B BHJAE TaONMUIbl, IUAarpamMMBbI,
rpaduka;

— OINpPEIENATh OCHOBHBIC CTATUCTUYECKHUE XAPAKTEPUCTUKHU YHCIOBBIX HA0OOPOB;

— OILICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEUIIIHNX CITydasiX;

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

B nmoBceaHeBHOI KU3HU U NPU U3YYEHUH IPYTUX NMPEAMETOB:

— OILICHUBATh KOJIMYECTBO BO3ZMOKHBIX BAPUAHTOB METOJIOM Iepedopa;

— UMETh MPEJICTABICHUE O POJIM MPAKTUUYECKU JTOCTOBEPHBIX U MaJOBEPOATHBIX
COOBITHIA;

— CpaBHUBAaTh OCHOBHBIE CTAaTUCTUYECKUE XapAKTEPUCTUKH, IOJIYYEHHBIE B
MPOIIECCE PEICHUS IPUKIAHON 3aa4H, U3yYCHUS PEATbHOTO SBJICHUS;

— OIIGHWBATh BEPOSITHOCTh PEATBHBIX COOBITHM W SBIEHUHW B HECIOXKHBIX
CUTYaIUsIX.

TexkcToBbIC 3a1a49H

— PemaTh  HEcnOXXKHBIE  CIOKETHBIE  3aJayd  pa3HbIX THUIIOB Ha  BCE
apu(pMeTHIECKre JEHCTBUS;

— CTPOWTH MOJIETh YCIIOBUSA 3adaud (B BHIE TaOJMIIBI, CXEMbl, PUCYHKAa WA
ypaBHEHUS), B KOTOPOW JaHbl 3HAYEHMS JBYX W3 TPEX B3aWMOCBSI3aHHBIX BEJIMYHH, C
LEJIBI0 IOMCKA PELIEHUS 3aa4H;



— OCYIIECTBJIATh CHOCOO IMOMCKA pEIIeHUs 3aJaud, B KOTOPOM pPacCCyKJECHUE
CTPOUTCA OT YCJIOBUS K TPEOOBAHUIO WM OT TPeOOBaHUS K YCIOBHIO;

— COCTAaBJIATH IJIAH PEMICHUS 3aa4H;

— BBIACIISTH JTAlbl PELICHUS 3a/1a4U;

— UHTEPHPETUPOBATh BBIYMCIUTEIBHBIE PE3yJbTaThl B 3a7ade, HCCIEAOBATH
MOJIYYEHHOE PEUICHUE 3a/1a4H;

— 3HATh Pa3IMUUE CKOPOCTEH OOBEKTa B CTOSIYEH BOJE, MPOTUB TEUCHUS U IO
TEYEHHUIO PEKH;

— pelaTh 33a4M Ha HAXO0KJICHUE YACTH YKCIIA U YMCIIA IO €r0 YacCTH;

— pemiath 3a7a4yd pa3HBIX THMOB (Ha paboTy, Ha MOKYNKH, Ha JBIKEHHE),
CBSI3BIBAIOLIUX TPH BEJIUYHUHBI, BBIICIATh 3TH BEIUYUHBI U OTHOLIEHUS MEXKIY HUMU;

— HaxOAUTh NPOLEHT OT YMCJIA, YUCIO MO NPOUEHTY OT HEro, HaxOIUTh
IIPOLICHTHOE CHUYKEHUE WJIN NIPOLEHTHOE ITOBBIIICHUE BEJINYNHBIL;

— pelaTh HECIOKHBIE JTOTUYECKUE 3a/1a4d METOJIOM PaCCyKICHUM.

B noBceHeBHO KU3HU U NP U3YYEHUH JPYTUX MPeAMETOB:

— BBIJIBUTaTh THUIOTE3bl O BO3MOKHBIX NPEAECIbHBIX 3HAUYCHUSAX HCKOMBIX B
3a/1aue BETUYHH (J1e1aTh MPUKHUJIKY ).

BekTOpbI 1 KOOPAMHATHI HA IVIOCKOCTH

— OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTUSMU BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHUE BEKTOPA HA YNCIIO,KOOPIUHATHI HA INIOCKOCTH;

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

B noBceHeBHO KU3HU U NP U3YYEHUH JPYTUX MPeAMETOB:

— MCIOJIB30BAaTh BEKTOPHI U PELICHUS INPOCTEUINMX 3a1ad Ha OIpEHEeICHUE
CKOpPOCTH OTHOCUTEIIBHOTO JBUKEHMS.

Hcropusi MaTeMaTUKH

— OnuceliBaTh OTIEIBHBIE BBIAAIOIIMECS pE3YyJbTaThl, MOJYYEHHBIE B XOJI€
pa3BUTHS MAaTEMATUKHU KaK HAYKU;

— 3HaTh MOPUMEPbl MaTEMAaTUYECKHMX OTKPBITUM M WX AaBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEN;

— IOHUMATh POJIb MATEMATUKH B pa3BuThU Poccuu.

MeToabl MaTEMATHKH

— BpiOupaTh moaXoAsIIui M3YYEHHBIH METOJ JJIsi PEIICHUS W3YYEHHBIX THIIOB
MaTeMaTUYECKHX 3a/a4;

— IlpuBoauTh npuUMEpbl MATEMATUYECKUX 3aKOHOMEPHOCTEHW B OKPYXKAKOLIEH
JNEUCTBUTEIBLHOCTH U ITPOU3BEACHUAX UCKYCCTBA.

BbhIyCKHUK MOJYYHUT BO3MOXKHOCTH HAYYMTHCH sl oOlOecrmedyeHUus
BO3MOKHOCTH YCHECIIHOIO0 MPOAOJIKEHHsI o0Opa3oBaHusi Ha 0a30BOM H
YrJy0JIeHHOM YPOBHSIX

JIeMEeHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

— Onepupogamv noHAMUAMU. OnpeodeieHue, meopema, aKkCuoma, MHOHMCEeCmaEo,
Xapakxmepucmuku MHOMCeCmad, d1eMeHm MHONCeCmad, nycmoe, KOHeyHoe u 6eCKOHeuHoe
MHOHCECMBO, NOOMHOIHCECMBO, NPUHAODTIEHCHOCHIb, BKII0UEHUE, PABEHCINBO MHOMCECTE,

— U300padxcamv MHO*CECMBA U OMHOUEHUE MHONCECME C HOMOWbLIO KpPY208
Dinepa;



— onpeodensims NPUHAONEHCHOCb INeMEHMA MHONCECMBY, 00beOUHEeHUI0 U
nepeceyeHur MHONCECMs,

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

— onepuposamsv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCIbL U JIOHCHOCHb
BbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIBAHULL, ONEPayUU HAO BbICKAZLIBAHUAMU. U, UIU, He,
VCA08HbLE BbICKA3LIBAHUSL (UMNAUKAYUL),

— CMpoOUmM»b 8bICKA3bIBAHUS, OMPUYAHUS BbICKAZLIBAHULL.

B noBce1HeBHOM KM3HU M TIPH U3y4Ye€HHH APYTHX NMPEIMETOB:

— CMpoUms YenouKy yMo3axkaoueHull Ha 0CHO8e UCNOIb308AHUSL NPABUIL IOCUKU,

— UCNOTIb3068AMb MHONCECMBA, ONePayuu ¢ MHONCeCMB8AMU, ux epaguieckoe
npeocmasiienue OJisk ONUCAHUSL PEAIbHbIX NPOUECCO8 U SGIeHUIL.

Yucaa

— Onepuposams NOHAMUIMU: MHONCECMBO HAMYPALbHBIX YUCET, MHONCECMBO
UeIbIX YUCel, MHONCECB0 PAYUOHATbHBIX YUCET, UPPAYUOHATIbHOE YUCLO, K8AOPAMHbLIL
KOPeHb, MHOJICECMBO OeliCMBUMENIbHBIX YUCE], 2e0MEeMPULECKAsl UHMepnpemayus
HAMYPAabHbIX, YEIblX, PAYUOHATbHBIX, OeUCBUMENbHbIX YUCEe,

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

— BLINOJHAMb  BLIUUCIHEHUS, 6 MOM UUCle C UCNOIb30BAHUEM NPUEMO8
PAUUOHATBHBIX BbIYUCTICHUIL,

— BLINOJHAMb OKPY2leHUe PAYUOHATILHBIX YUCETL C 3A0AHHOU MOYHOCIbIO,

— CPABHUBAMb PAYUOHATIbHBIE U UPPAYUOHATbHbLE YUCIA,

— npedcmasnams payuoHaIbHOE YUCIO 8 BUOE 0eCIMUYHOU OpodU

— YNopa0o4usams 4uUcid, 3anUCaHHvle 8 6Ude OObIKHOBEHHOU U O0eCAmMUYHOU
opoou;

— naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu peuienuu 3a0ay.

B noBcetHeBHOM KU3HHU M TPH U3YYE€HUHU APYTUX NMPEIMETOB:

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

— BLINONHAMbL  CPABHEHUE  pPe3YIbmamos  GbIYUCIeHUU  Npu  peuleHuu
NPAKMU4ecKux 3a0ay, 6 Mmom 4ucie NPUOIUNCEHHBIX BbIUUCTEHULL,

— cocmasnams U OYeHU8amv  UYUCIOBble  GLIPANCEHUS  NpU  peuleHuu
NPAKMUYECcKUx 3a0ad u 3a0ay u3z opyux y4eoHvix npeomemos,

— 3anuceleamsv U OKpYeIsamb UYUCLOBble 3HAYEHUS PedibHbIX GeNUHUH C
UCNONIL308AHUEM DAZHBIX CUCTEM UBMEDPEHUS.

ToxknecTBeHHBbIE TPe00pa3oBaHuA

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

— BLINOJHAMb NPEOOPA30BAHUSL YENbIX BbIPANICEHULL: O0eUCmBUs ¢ 0OHOUIeHAMU
(cnoocenue, GvluUmMaHUe, YMHOJICEHUE), Oelcmeus ¢ MHO2OUIeHAMU (ClodiceHue,
sbluumanue, YMHONCeHue),

— BLINOJHAMb PA3IONCEHUE MHOCOUICHO8 HA MHOMCUMENU OOHUM U3 CNOCOD08:
8blHeceHUe 3a CKOOKY, epYNNuposKd, UCNOIb308AHUE POPMYL COKPAUWEHHO20 YMHONCEHUS,

— gblOenAmMb K8a0pam CymMmuvl U pazHoOCmu 0OHOUIeHO8;

— pPAcCKAadbl8ams HA MHONCUMETU K8AOPAMHBII MPexyieH;



— BBINOJIHAMb NPEe0OPA30BAHUS BbIPANCEHUL, COOEPAHCAUWUX CENeHU C YeablMU
OMpUYAMeENbHLIMU NOKA3AMEIAMU, Nepexooums om 3anucu 8 eude CmeneHu ¢ Yeibim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

— BbINOJNIHAMD npeoopazoeans OpPOOHO-PAYUOHATLHBIX BbIPANCEHUIL:
coxkpawjenue Opobell, npueedeHue ancebpaudeckux oOpobel K obujemy 3HaMeHamenro,
ClloJiCeHUe, YMHOdCeHuUe, OelleHue aneebpaudeckux opoobeti, 6036edeHue aneedpauieckoll
O0pooOU 8 HAMYPATLHYIO U YETYI0 OMPUYANENbHYIO CIENeHb;

— BbINOJIHAMb NPE0OPA308AHUS BLIPANCEHUL, COOEPHCAUJUX KBAOPAMHbIE KOPHU,

— 8bloeNsAmb  KEA0pam CyMMbl UIU PA3HOCIU OBYYIEHA 6 BbIPANCEHUSIX,
cooeparcaujux Keaopamuvlie KOpHU,

— BBINOJNIHAMb NPE0OPA30B8AHUS BLIPANCEHUT, COOEPHCAUIUX MOOY/Tb.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

— BBINONIHAMbL NPeodpPaA3’06aHus U Oelcmeus ¢ YUCIAMU, 3ANUCAHHBLIMU 8
CMAaHOApMHOM 8UOe,

— BBINONIHAMb NPe0OPA30BAHUL  ANCCOPAUYECKUX BbIPAJNCEHUL NpU  pelueHuu
3a0ay Opyaux y4eOHvIX npeomMemos.

YpaBHeHHs U HEPABEHCTBA

— Onepuposamv NOHAMUAMU. VPAGHEHUE, HEPABEHCMB0, KOPEHb YPaBHeHUs,
peuienue HepageHcmed, pasHOCUNbHble VPABHeHUs, 00]1acmb onpeoeieHus ypasHeHus
(Hepasencmaa, cucmemvl YPAGHEHUL UTU HEPABEHCME),

— pewiams JuHeliHble YPAGHEHUsl U YPABHEHUs, CBOOUMble K JUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEeoOPaA3068aHULL;

— pewiams K8aopamHvle YPAGHEHUs U YPABHEHUsl, C800UMble K K8AOPAMHbIM C
HOMOWBIO MONCOECMBEHHBIX NPeodPA3068aHULL;

— peuwiams OpoOHO-UHElIHble YPABHEHUsL,

— pemamb npocmedwu uppauuonaﬂbele ypaeHeHu;l euaa NV f (X) - a,
JF(x)=a(x)

— pewiams ypagHeHus uoda X"=a ;

— pewamv YPAGHEHUs CHOCOOOM PA3NONCEHUs HA MHONMCUMENU U 3aMEeHbl
nepemeHHOoU,

— UCNONb308aMb Memo0 UHMEeP8Alos OJisl peuleHus yeuvlx U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNE,

— pewiams TUHelHble YPAGHEHUs U HEPABEHCEA C NAPAMEMPAMU,

— peuiams HeCloNHCHblE K8aOPAMHbLe YPAGHEHUS C NAPAMEMPOM,

— peulamsv HeCl0J4CHble CUCMEMbL TUHEUHbIX YPAGHEHUI C napamempamu;

— peulamsv Hecl0IHCHble YPAGHEHUS 8 YeblX YUCTAX.

B noBce1HeBHOM KMU3HU M NIPH U3YYE€HHUHU APYTUX NMPEIMETOB:

— cocmasname U peuwlams JUHelHble U K8AOpamuvle VPAGHEHUs, YPAGHEHUs, K
HUM C8OOSIUECs, CUCMEMbl JIUHEUHbIX YPAGHEHUL, HEepAaGeHcme Npu peuleHuu 3aay
Opy2ux y4eOHbix npeomemos;

— BLINOJHAMb OYEHKY NPaBOOno000uUs pe3yibmamos, HoAy4aemvlx npu peuleHuu
JIUHELHbIX U K8AOPAMHBIX YPABHEHU U CUCEM JTUHEUHbIX YPAGHEeHUUl U HepaBeHCms npu
peuienuu 3a0ad Opy2ux y4eOHblX npeomemos;




— 8bIOUPAMb COOMBEMCMBYIOUUE YPABHEHUS, HEPABEHCMBA WU UX cuUceMbl OJis
COCMABNIEHUSI MAMEMAMUYECKOU MOOeU 3a0aHHOU PealbHOU CUmyayuy Ui npuKiaoHoll
3a0ayu,

— yMemb  UHMEPNpemuposams — NOAYYEHHbI NpU  pelleHuu  ypasHeHus,
Hepageencmea Uil CUCmeMbl pe3yibman 8 KOHmeKcme 3a0aHHOl PeaibHOU CUmyayuu uiu
NPUKTIAOHOU 3A0aUU.

DOyHKIUA

— Onepuposamv noOHAMUAMU: DYHKYUOHATbHAS 3A8UCUMOCTb, PYHKYUS, 2pAPUK
@dyukyuu, cnocobvl 3a0anusi GYHKYUU, apeymeHm u 3HaveHue QYyHKyuu, o001acmb
onpeoeneHuss U MHOJNCECMBO 3HAYEHUl (OYHKYuU, HyIu QYHKYuu, npomedcymru
3HAKONOCMOAHCMBA, MOHOMOHHOCMb QYHKYUU, YEeMHOCHb/HeUemHOCb OYHKYUU,

— cmpoums  2pauKku  JUHEUHOU, KBAOPAMUYHOU  (QYHKYUl, O0Opamuou

y=a+——
NPONOPYUOHATLHOCHU, PYHKYUU 8UOA: X+b y= Vx , y=3/x , y =[x ;

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

— cocmasisams YPAGHEeHUs: NPAMOU NO 3A0AHHBIM YCIOBUIM. NPOX0Oswell 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 PYHKYUU,

— onepupoeamsv  NOHAMUAMU:  NOCNEO008AMENbHOCMb,  Apu@MemuyecKkas
npozpeccusi, 2e0MempuyecKdas NPoepeccusl,

— pewiams 3a0ayu Ha ApUPGMemudeckyio u 2eoMempuiecKyio npocpeccuro.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:

— ULTIOCMPUPOBAMb 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 CLONCHbIE 3A0aYU PAHLIX MUNOG, A MAKdlce 3a0ayu
NOBLIUEHHOU MPYOHOCIU,

— UCNONIL308AMb pA3HblEe KpAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CIONCHBIX 3a0ay
0J151 NOCMPOEHUsI NOUCKOBOU CXeMbl U PeUeHUs 340ay;

— pazuams Mooelb MeKCma U MOO0elb peuweHus 3a0ayu, KOHCmMpPYuposams K
OOHOUL MOOEU PeUuleHUs HECIONCHOL 3a0ayU pa3Hble MOOeIU MeKCma 3a0adu;

— 3HaAmMb U NPUMEHAMb 00a cCnocoba Noucka peutenus 3a0ay (om mpebosanus K
YCI08UIO U OM YCIO8USL K MPebOBAHUIO);

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

— 8blOEIAMb IMANDBL PEUEHUs. 3A0aYU U COOEPHCAHUE KAH 020 IMAna,

— yMemb 8vbl0UpaAmMb ONMUMAILHLIL MemoO peuleHusi 3a0ayu U O0CO3HABAMDb
8b100p Memooa, paccmMampuéamsv paziuiHble Memoobvl, HAX0OUMb pAa3Hble pPeuleHUsl
3a0ayu, eciu 603MOHNCHO,



— AHATUBUPOBAMb 3AMPYOHEHUS NPU PeUleHUlU 3a0ay,

— BBINONHAMbL — PA3IUYHLIE — NPeodpPA308aHUs  NPEONIONCEHHOU  3a0ayll,
KOHCMPYUpo8ams HOBble 3a0ayU U3 OAHHOU, 8 MOM YuUcie 00pammubie,

— UHMEPNPemupo8ams GbIYUCIUMENbHbIE PE3VIbMamsl 6 3a0aye, UCCLe008amy
nOJNyYeHHOoe peuleHue 3a0a4u;

— QHATUBUPOBAMb BCEBO3IMOINICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX
00beKMOo8 U UBMEHEHUEe UX XAPAKMEPUCIMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb,
8peMsl, paccmosinue) npu peueHun 3a0ay Ha 08udiceHuUe 08YX 00beKmo8 KaKk 8 00HOM, Max
U 8 NPOMUBONOJIONCHBIX HANPABTIEHUSX,

— UCCNIe008aAMb BCEBO3MONCHBLE CUMYAYUU NPU PeuleHUU 3a0ad Had 08UNCEHUEe NO
peKe, paccmampueams pasHvle CUCmeMbl Omcuema,

— pewiams pasHooobpasuvie 3a0auu «HA YaACMU,

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

— 0co3HaAgamb U  OOBACHAMb  UOSHMUYHOCMb  3a0a4  PA3HLIX  MUNOB,
CBA3bIBAIOWUX MPU BEAUUUHBL (HA pabomy, HA NOKYNKU, HA O08UdCeHUe), 8blOelsamb 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,

— pewiamv 3a0a4u HA NPOYEeHMbl, 8 MOM UUCIe, CLOJNHCHble NPOYEHMbl C
000CHOBAHUEM, UCNONb3YSL PA3HBLE CNOCODDL;

— 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
UCNONIL308AHUS U3YUEHHBIX MeMO0008 U 0O0CHOBbIBAMb pelleHUe;

— peuamsv HeCloJiCHble 3a0ayu N0 MamemMamudeckol Cmamucmuke,

— 061ademb  OCHOBHbIMU — MeMmOoOaMu  pPeuleHuss  CIONCEeMHbIX  3a0ay:
apugmemuueckull,  areebpauyeckutl,  nepebop - BAPUAHMOB,  2EOMEMPUHECKUI,
epaguueckutl, NPUMEHAMb UX 8 HOBIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KMU3HU M NIPH U3YYE€HHUHU APYTUX NMPeIMETOB:

— 8bl0eNAMb NPU peueHUul 3a0a4 XapaKmepucmuKkyu paccmampusaemoll 8 3a0aue
cumyayuu, OmIuUYHble OmM pealbHblX (me, Om KOMOPbIX AOCMPAUupo8anucy),
KOHCMPYUpo8ams HOBble CUMYayuu C Y4emom dmux XapaKkmepucmux, 8 YaCmHOCmU, 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 O0BUdICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCMEeMbl
omcuema.

CTaTucTHKA U TeOPHUsl BEPOSITHOCTEM

— Onepuposamv NOHAMUAMU. CMOAOYAMbIE U KPY208ble OUASPAMMbL, MadIUlYbl
OaHHbIX, CpedHee apupmemuveckoe, MeOuaHda, Haubdobuiee U HAUMEHbULee 3HAYEHUS
8bI00PKU, pPA3MAX BbIOOPKU, OUCHEpCUss U CMAHOAPMHOe OMKIOHEHUe, CAVHAUHAS
UBMEHYUBOCTb,



— u3eneKkamv UH@oOpMayuro, NpeocmasieHHyro 8 maobauyax, Ha Ouaspammax,
epaghukax;

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

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

— 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 CIYYAUHLIMU COOLIMUAMU,

— npedcmasiams UHGOPMAYUIO C NOMOUBIO KpY2os Jiinepa,

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

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHH APYTUX MPeIMETOB:

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

— onpeodeniamb CMAMUCMUYECKUe XapaKmepucmuku 6bl00poK no madauyam,
ouazpammam, epaguram, 6vlNOJHAMb CPAGHEHUe 8 3A8UCUMOCMU OM Yelu peuleHUs
3a0ayu,

— OYeHUBamb 8EPOSIMHOCHb PealbHbIX COOLIMULL U AGIEHULL.

HN3mepenus u BIYUCTEHUS

— Onepuposams npeocmasgieHusmu o Ojune, niowaou, ooveme KaxK 6eluduHamu.
Ilpumename meopemy Ilughacopa, copmynvl nrowaou, obvema npu peweHuu
MHO20WIA208bIX 3A0aY, 6 KOMOPbIX He 6ce OaHHble NpeoCcmasieHvl 56HO, d mpebyom
8bLIYUCTIEHUL, ONepuposams 0Oojee WUPOKUM KOAUYECMBOM (HOpMYa ONuHbl, NIOUAOU,
obvema, BbIYUCIAMb  XAPAKMEPUCMUKY — KoMOuHayui — Queyp  (OKpyscHocmeu U
MHO20)20/IbHUKOB) ~ BbIYUCTIAMb — PACCMOAHUSA — MexcOy — Queypamu,  NpuMeHsmb
mpuz2oHomempuieckue opmynvl 0Jis bIUUCTIEHULL 8 60JIee CIONHCHBIX CLYYAsX, NPOBOOUMb
8bLIYUCTEHUSL HA OCHOBE PABHOBEIUKOCIU U PABHOCOCMABIEHHOCU,

— NPOBOOUMb NPOCMbIE BLIYUCTEHUS HA 0O0BLEMHBIX MeNax,

— opmynuposame 3a0ayu HaA BbIYUCAEHUe OAUH, naowjadel U o00bemMos u
peuams ux.

B noBce1HeBHOM KM3HH M TIPH U3yYe€HUH APYTHX MPeAMETOB:

— NPOBOOUMb BbIYUCTICHUS HA MECTHOCU,

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

HUcropust MmaTeMaTHKHU

— Xapaxkmepuzosamsb  6K1A0  8bIOAIOWUXCA  MAMEMAmuKo8 8  pazeumue
MaAmemMamuxy U UHbIX HAYYHbIX 001acmell;

— NOHUMAmMb poib Mamemamuxu ¢ pazeumuu Poccuu.

MeTtoabl MaTEMAaTHKH

— HUcnonwv3ys usyuennvie mMemoovl, Npogoounmsv 00KA3AmMenbCmeo, GblNOJHAMb
onpoeepacenue;

— gvlOUpams  U3YYEHHble MemoObl U UX ~ KOMOUHayuu 01 peuleHus
MamemMamuyeckux 3a0a4;



— UCNOTIb306AMb MamemMamuyeckue 3Hanus 0l ONUCAHUSL 3AKOHOMEPHOCmell 8
OKpydfcaroueti 0eticmeumenlbHOCMu U NPoU38e0eHUsX UCKYCCMBa,

— NpuUMeHAmb  npocmeluiue  NpoSPAMMHbIE  Cpeocmeéa U INEeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MameMamui4eckux 3a0adu.

4. MecTo npeMeTa B Y4eOHOM ILJIaHE
TumnoBas pabouas mporpamma 1o npeamery «Aiarebpa» B 7-X kiaccax paccuurtana Ha 140
yacoB (M3 pacuera 4 yaca B HEJENI0, 35 Hemenb), 8-X kinaccax paccuntana Ha 105 gacos
(u3 pacuera 3 ywaca B Henenmro, 35 Heaenb), B 9-X kiaccax paccumtana Ha 102 gaca (u3
pacuera 3 yaca B Henmenro, 34 Henenu). B cooTBeTCTBUM C y4eOHBIM TUIAHOM, y4EOHBIM
KaJleHaapHbpIM rpadukoM, pacnucanueM ypokoB MBOVY «lllkoma Ne 113» na 2021-2022
y4eOHBIN ToJ] pabouylo MporpaMmy HE0OXOIUMO Peain30BaTh:

¢3a 136 yueOHBIX YacoB B 7a, 76 kimaccax, 3a 135 yueOHBIX 9acoB B 7B Ki1acce;

¢33 101 yueOHbIit yac B 8a, 80, 8B Ki1accax;

¢3a 100 yueOHbIX yacoB B 9a, 96, 9B kiaccax.
[Iporpamma cOOTBETCTBYeT (GeaepalbHOMY TOCYAApPCTBEHHOMY 00pa30BaTEIHbHOMY
CTaHJIapTy OCHOBHOTO 00111er0 00pa3oBaHus MO NpeaMeTy «Anredpay.

5. IlepuoanyHocTh U (hOPMBI KOHTPOJISI M IPOMEKYTOYHOM aTTECTALUM.
Hcnonp3yemblie BUABI KOHTPOJIS: TEKYIIUHN, IPOMEKYTOYHBIM U UTOTOBBIN.
KoHTposb ocyiiecTBisieTcs B COOTBETCTBHM € [losiokeHne o mpomMeKyTOYHON aTTecTaluu

U OCYLIECTBJIEHUU TEKYIIEro KOHTPOJIsi ycneBaeMocTu oOydvaromuxcs 2-11-x kiaccos
MBOY «llIxoma Ne 113».




