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1. IInanupyembie npeaMeTHbIE Pe3yJabTAThI.

BbinyckHUK Hay4YuTcs B 5-6 Kiaccax (Uil MCMOJIb30BAaHUSI B MOBCEIHEBHOI KU3HU
U o0ecrnievYeHHsI BO3MOKHOCTH YCIEIIHOT0 MPOJA0JKeHUsI 00pa30BaHUA HA 02a30BOM YPOBHeE)

e OmnepupoBarh Ha 0a30BOM yp013He1 MOHSTHSIMHA: MHOKECTBO, DJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHAIICKHOCTE;

® 3a7aBaTh MHOXECTBA MEPEUUCICHUEM UX HJIEMEHTOB;

® HaXOAWTH MepeceueHne, 00beJMHEHNE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYALIHSIX.
B noBce1HeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

® pAaCIIO3HABATH JOTMYECKH HEKOPPEKTHHIE BHICKA3bIBAHMUS.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHUSMHU: HATYpaJIbHOE YHCIIO, LIEJI0€ YUCIIO,
OOBIKHOBEHHAS IPOOk, NECATUIHAS IPOOh, CMEIIAaHHOE YHCIIO, PAIIHOHATBHOE YHCIIO;

® JCMOJb30BaTh CBOMCTBA YHMCEI U MpaBUiia JCHCTBUI ¢ pallMOHaIbHBIMU YUCIAMU MPU
BBIMIOJTHEHUH BHIYMCIICHUI;

® UCIIOJB30BATh NMPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUN 1
pEIICHUN HECIOXKHBIX 3a/1a4;

® BBINOJIHATH OKPYIJICHUE PAllMOHATIBHBIX YUCENl B COOTBETCTBUU C MPaBUJIAMH;

® CpaBHMBATh paI[MOHAJbHBIC YHCTIA.
B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

® OIICHUBATH PE3YJbTAThl BEIYUCICHUH MPU PEIICHUH MPAKTUISCKUX 3a]1aY,

® BBLIMOJTHATH CPABHEHUE YMCEN B PEATbHBIX CUTYAIUSX;

® COCTaBJISATh YHCIOBBIC BBIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a/ad U 3aj1ad u3
JIPYTUX y4eOHBIX MPEIMETOB.
CraTucTHKA M TeOpHsi BEPOSITHOCTEIH

e [IpencraBnsiTh JaHHBIE B BUJIE TaOIHII, TUArpamm,

e uyuTaTh HHPOPMAIUIO, IPECTABICHHYIO B BUE TaOJIUIIbI, THATPAMMBI.
TexcToBbIE 3a0a4YH

e Pemath HECJIOXHBIE CIOKETHBIE 3a/1adydl pa3HBIX TUIOB Ha Bce apudmernyeckue
JIeiCcTBUS,

® CTPOWTH MOJCIb YCIOBHUA 3a1adydl (B BHAC TAOJMIIBI, CXEMbI, PUCYHKa), B KOTOPOM
JaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C IEJIbIO IOMCKA PELICHUS 3a7a4u;

® OCYIIECTBISTh CIIOCOO MOWCKA PEIICHUsS 3a/1adi, B KOTOPOM PACCYKIIEHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIATH IUIaH PELIECHUS 3aauu;

® BBLIICIATH TAIlbl PEIICHUS 331a4H;

® UHTEPIPETUPOBATH BHIYUCIUTEIBHBIE PE3YIbTATHI B 3314, UCCIIC0BATh MOJYICHHOE
pelIeHre 3a1a49H;

® 3HATh pa3linyhe CKOPOCTEel 00bEKTa B CTOAYEH BOJE, MPOTUB TEUEHUS U MO TEYCHUIO
peku;

e pemaTh 337a4M Ha HAXOXKJCHUE YaCTH YUCIIA U YHCTIa 110 €r0 YacTH,

e pemaTh 33JaYU Pa3HBIX TUIIOB (Ha paboTy, HA MOKYIKH, HA JIBIKEHHUE), CBSI3BIBAIOIINX
TPH BETUYMHBI, BBIJCISITH ST BEJIMYUHBI U OTHOILICHUS MEXy HUMH;

® HAXOAWTh MPOLEHT OT YHCIA, YHCIO MO MPOLEHTY OT HEero, HaXxoJIWUTh MPOIEHTHOE
OTHONICHHWE [IBYX YHUCEJ, HAaXOIUTh MPOIEHTHOE CHUXCHHE WM MPOLEHTHOE TIOBLIIICHUE
BEJIMYUHBI,

® pelaTh HECTIOKHBIC JJOTHYECKHE 3a/1a9l METOI0OM PaCCyKICHUH.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:




® BBLIIBUTaTh THUIOTE3bl O BO3MOXKHBIX IMPENCIbHBIX 3HAUECHUSX HCKOMBIX BEIUYHH B
3aave (J1e7aTh MPUKUIKY)
Harusinnas reomerpus
I'eomeTpuueckue purypnbi

e OmnepupoBath Ha 6a30BOM ypOBHE MOHITHIMHE: (QUTYpPA, TOUYKA, OTPE3OK, IPsIMast, JTyd,
JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOIbHUK U YETHIPEXyTOJIbHUK, MPSIMOYTOIbHUK U KBaApaT,
OKPY)KHOCTh M KpPYT, TPSMOYTOJIBHBIA Tapaiuienenures, Kyo, map. M3o0paxaTe n3ydaeMbie
(GUTYpBI OT PYKH U C TIOMOIIBIO IMHEHKU U IIUPKYIISL.

B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

e pemaTh MPAKTUYECKUE 337a9d C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB QUTYP.
HN3mepeHus u BbIYUCIEHUS

® BBINOJNHATH M3MEPEHHE JUIMH, pPACCTOSIHUW, BEJIMYMH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB JIJISl K3MEPEHH JUTUH U YTJIOB;

® BBLIYUCISITH IUIOMIAAH MPSIMOYTOJIHHUKOB.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

® BBIYHCIATH PACCTOSHHUSI HA MECTHOCTH B CTaHIAPTHBIX CHTYalUsX, ILIOIA TN
NPSIMOYTOJIBHUKOB;

® BBLIMOJTHATH MPOCTEHIIINE MOCTPOCHUS U M3MEPEHUS HA MECTHOCTH, HEOOXOIMMBIC B
pEaTbHOM KU3HH.
HcTopust MaTeMaTUKHU

® ONUCHIBATh OTACIBHBIC BBHIJAIONIMECS PE3YJIbTAThl, MOJYYCHHBIE B XOJE Pa3BUTHUS
MaTeMaTHKH KaK HayKH;

® 3HATh MPUMEPHl MATEMATUICCKUX OTKPHITHA U UX aBTOPOB, B CBSI3U C OT€YECTBCHHOMN
Y BCEMUPHOMN UCTOPUEH.
BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYUThCS B 5-6 Ki1accax (st o0ecrneyeHust
BO3MO’KHOCTH YCIIEIIIHOT0 MPOJO0/IKeHUs1 00pa30BaHus Ha 0a30BOM H yIi1y0JIeHHOM
YPOBHSIX)
DJieMeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JIOTUKH

o Onepuposamv? noHAMUAMU: MHONCECIBO, XAPAKMEPUCTIUKY MHOICECTIBA, NeMEHM
MHOJICeCmea, — nycmoe,  KOHeuHoe U OEeCKOHEYHOe  MHOMNCeCmEo,  NOOMHOICECBO,
NPUHAONIEHCHOCTI,

® onpeodensimvb  NPUHAONEHCHOCMb  JIeMEHmMA  MHONCECmBY,  00beOUHeHUuo U
nepecevuenur) MHONCECHE, 3a0a8amb MHONCECHBO C NOMOWbBIO NEPEYUCTeHUsl DTIeMEHMO8,
CII08ECHO20 ONUCAHUAL.
B noBceaHeBHOI )KM3HU M MPU U3YYEeHHH IPYTUX NPeAMETOB:

®  pPACNO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL,

® CMpoumb YenouKu yMo3akatOyeHull Ha OCHOBe UCHONb308AHUS NPAGUTL TOSUKU.
Yucna

o Onepuposams NOHAMUAMU. HAMYPATbHOE YUCILO, MHONCECMBO HAMYPALbHBIX YUCE],
yenoe 4ucio, MHONCeCMB0 Yeavlx yucei, 00bIKHOBeHHAs OPobb, decamudnas 0podb, cMeulaHHoe
YUCNO, PAYUOHANILHOE — YUCLO, MHONCECMBO  PAYUOHATbHBIX — HUCEN,  2eOMempUyecKas
unmepnpemayus HamypaibHulX, Yeawvlx, PaYUOHANIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCAA,

®  GLINOIHAMb GBIMUCIEHUS, 8 MOM YUCTe C UCHONIb30BAHUEM NPUEMOE PAYUOHATLHBIX
8bIUUCTIEHULL, 000CHOBbIBANMb AICOPUMMbL BbINOTHEHUS OUCMBULL,

® ucnonvzogamv npuzHaxu Oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmour u
npoussedeHus Yucesl npu GbINOJHEHUU GbIYUCIEHUN U PeleHUU 3a0ad, 000CHO8bI8AMb NPUSHAKU
oenumMocmu,

®  GLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,




®  YNOpA0OHUBAMDb YUCLA, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHBIX U 0eCAMUYHBIX OPObell;

o naxooumv HO/[ u HOK uucen u ucnoniv3oeams ux npu pewieHuu 3a04a, .

®  Onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEeMPULecKas uHmepnpemayus Mooyis
yucra.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHAMb NPAsUNd NPUOIUINCEHHBIX BbIYUCIEHUN NpU peleHUuu NpakmuidecKux
3a0a4 u peweHuy 3a0ay Opyeux yueOHvIX npeomemos;

®  GLINOAHAMb CPABHEHUE pPe3yIbMamos GblYUCICHUU NPpU peuleHul NpaKmuieckKux
3a0au, 8 MOM YUC/ie NPUOTUNCEHHBIX BbIUUCTIEHULL

®  COCmasnAmb YUCTOB8ble GbIPANCEHUS U OYEHUB8AMb UX 3HAYEHUS NpU peuleHuu
NPAKMU4ecKux 3a0ay u 3a0a4 uz opyaux yueOHulx npeomemos.
YpaBHeHUs M HEpaABEHCTBA

o Onepuposamv NOHAMUAMU. PABEHCMBO, UYUCI080€ PABEHCMEO, YDABHEHUEe, KOPEeHb
VpasHenus, peuerue yYpasHeHus, Yuci080e HEPAGeHCmeo.
CraTncTUKA U TEOpHsi BEPOATHOCTEM

o  Onepuposamv nowsamuaMu: cmoiduamvle U Kpy2osvie Ouazpammvl, mMabdIuybl
O0aHHbIX, CpedHee apugmemuyeckoe,

®  u3gIeKamv, UHGOPMAYUIO, NPeOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX,

® cocmasname mabauysl, CMpoUms OUASPAMMbL HA OCHOBE OAHHDBIX.
B noBce1HeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

®  u381€KAMY, uHmMepnpemuposams u npeobpazoevleamy ungopmayuro,
NPeOCmasieHHyio 8 mabauyax u Ha OUAspamMmax, ompaicarowyio CeoUCmea U XapaKkmepucmuxu
PeanbHbIX NPOYECcco8 U A8NeHUI.
TexcToBBIE 3a7a4H

e Pewams npocmvle U CIOXCHblE 3A0ayU PASHLIX MUNO8, d MAKdKHCe 3a0aqu
NOBBLIUEHHOU MPYOHOCHU;

®  UCNONL308aMb PA3Hble KpAMKUe 3aNUCU KAK MOOeIU MeKCMO8 CLONCHBIX 3a0ay Ol
NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

®  3HamMb U NPUMEHAMb 00a cnocoba NOUcKa peuleHus 3a0ay (om mpebo8anus K
YCIOBUIO U OM YCI0BUA K MPeOO8AHUIO),

®  MO0enUuposamv paccyHcoeHus npu noucke peueHus 3a0a4 ¢ NOMowbo epagh-cxemvl;

®  gblOeNAMb IMANGL peuleHUs 3a0adU U COOePAHCAHUE KaH 0020 IMand;

®  UHMeEpNpemupo8amsb BLIYUCIUMENbHBIE pe3yIbmamsl 6 3adade, UCCIe008amb
NOy4eHHOoe peuleHue 3a0a4u,

®  GHANUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  B3AUMHO20  PACHOJIONCEHUSI  O8YX
00beKmMOo8 U U3MeHeHue UX XapaKkmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuwleHuu 3a0ay Ha O8udceHue 08yX 00beKmos8 KAK 6 0OHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABTIEHUSX,

®  uccnedo8amsb 8CEB03MONCHBIE CUMYAYUU NPU PeuleHUU 3a0ad Ha 08UdICEHUe NO pekKe,
paccmampusams pasHvle CUCmemMbl Omcuema,

®  pewams pazHooOPa3HbIe 3A0aYU «HA YACMUY,

® pewamv U 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8bl0enimb MamemMamuieckyo
OCHOBY) HA HAXO0JCOEHUe YACU YUCIA U YUCTA NO €20 YACMU HA OCHO8€ KOHKPEMHO20 CMblCILd
opoou;

®  0Cco3HaBamv U 0OBACHAMb UOSHMUYHOCb 3A0AY PA3HBIX MUNOS, C8A3bl8AIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUICEHUE);, 8blOeNdmMb MU BeNUYUHbL U OMHOUWEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peulenuu 3a0ad, KOHCMpYyupoeamv COOCMEEHHble 3a0ayu
VKA3AHHBIX MUNOB.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gblOenamb NpuU peuleHuu 3a0ay Xapakmepucmuky paccMampueaemol 6 3aoaue
cumyayuu, OmaudHble Om peaibHulX (me, om KOmopvlx abcmpazuposanucs), KOHCMpYyupo8ams



HOBble CUMYayuu C Y4emom SMux Xapakmepucmukx, 6 4acmHOCMU, NPU peweHuu 3a0ad Ha
KOHYeHmpayuu, y4umoléams nJI0MHOCMb Geuecmaea,

®  peuwiamv U KOHCMPYUPOB8ams 3a0a4u Ha OCHOBE PACCMOMPEHUS PeAIbHbIX CUMYAYU,
8 KOMopulx He mpebyemcsi MOYHbLL 8bIYUCTUMEILHBLU Pe3)Ibman;

®  pewamsv 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCYemd.
Harasinnas reomerpus
I'eomeTpuueckue purypni

o [3enekams,  uHmepnpemupoéamv U  npeobpasosvieamv  UHGOPMAYUI0 O
eeomempuieckux ueypax, npeocmasieHHyIo Ha Yepmexcax,

®  uz00Opadxcamv uszyuaemvie ueypvl om pYKU U C HOMOUbIO KOMHbIOMEPHBIX
UHCPYMEHMOB.
HN3mepeHus u BIYMCICHUS

®  GLINONHAMbL  UBMEpeHue ONUH, pPACCMOAHUL, GeIUYUH Y2108, C HOMOWDBIO
UHCMPYMEHMO8 OJisl U3MepPeHULl ONUH U Y2l08;

®  GLIYUCTAMbL NIOWAOU NPAMOY20JbHUKOS, KBAOpAmos, 00beMbl NPAMOY20NbHbIX
napannenenuneoos, Kyoos.
B noBceqHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

®  GLIYUCTAMbL PACCMOAHUSA HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAyusx, Niowaou
Y4acmKo8 npsamoy20bHOU hopMbl, 00beMbl KOMHAM,

. 8bINOIHAMb NpOCMeluue NOCMPOeHUs Ha MeCmHOCMU, HeobXo0uMble 8 peanbHOll

JHCU3HU,

®  OyeHusamv pasmepuvl peanrbHblX 00BLEKMO8 OKPYICAIOULe20 MUPA.
HUcTopusi MaTeMaTHKHU

o Xapaxkmepuzoéamv — 6K1A0  BbIOAIOWUXCA — MAMEMAMUKO8 6  pazeumue
MamemMamuxy U UHbIX HAYYHLIX 00aacmel.

BeinyckHuk Hayuyurtes B 7-9 kiaccax (AJ151 MCIIOJIb30BAHUSA B IOBCETHEBHOM KU3HM U
o0ecre4yeHUs1 BO3MOKHOCTH YCIIEIHOTO MPOI0JIKeHUs1 00pa3oBaHusi HA 0a30BOM YPOBHe)
DJieMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

e OnepupoBarb Ha 6a30BOM yp013He3 MMOHATHUSMH:. MHOXKECTBO, 3JIEMCHT MHOJKECTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTH;

o 3aJaBaTb MHOXKECTBaA HGpG‘-II/IC.HeHI/IeM HUX 2JIEMCHTOB,

® HAXOAWTH MEepeceucHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYAIIHSX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSMHU: OIpPEACICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTeIIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKACHUS CBOUX BBICKAa3bIBAHUMU.
B noBcenHeBHOI KU3HM U NIPH U3YyYEHHUU APYTUX NPeIMETOB:

®  JCIOJIb30BaTh TpauyecKoe MPEACTABICHUE MHOXECTB [JIi ONMUCAHUS pPEaTbHBIX
MIPOIIECCOB U SIBJICHHM, PU PEIICHUH 3a7a49 IPYTUX YICOHBIX TPEIMETOB.
Yucaa

e OnepupoBarh Ha 6a30BOM YPOBHE MOHATHIAMH: HATYpPaIbHOE YHCIIO, IIEJIO€ YUCIIO,
OOBIKHOBEHHas1 JpoOb, JecATUYHAs JApoOb, CMEMIaHHas JpoOb, PAIMOHAIBLHOE YHCIIO,
apu(MeTHUECKUH KBAIPaTHBIN KOPEHB;

®  HCIMOJIb30BaTh CBOMCTBA YHCEN U MpaBUiIa JEHCTBUM MPU BBINOJHEHUHN BHIYUCIICHUN;

®  HCIMOJIb30BaTh MPU3HAKK ACIUMOCTH Ha 2, 5, 3,9, 10 npu BBIITOTHEHUH BBIYMCICHUN
U PEIICHUH HECIIOKHBIX 3a]1a4;

o BBIITIOJIHATH Oprr.HeHI/Ie paLII/IOHa.HBHBIX YUCCII B COOTBECTCTBUHU C HpaBI/IHaMI/I;

®  OIICHMBATh 3HAUYCHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1IEJIOT0 YHCIIa;

®  pacro3HaBaTh PallMOHAIBHBIC U UPPALMOHATLHBIC YHCIIA;




®  CpaBHUBAaTh YHUCIIA.
B noBceaHeBHOI KM3HHM M NIPU U3YYEHHUH JPYTHX NPEAMETOB:

®  OLICGHUBATH PE3yJIbTATHI BHIUMCICHUH NPH PEILICHUH MPAKTUYECKHX 33/1a4;

®  BBINOJIHATH CPAaBHEHUE YMCEIT B PEAIbHBIX CUTYaIUsX;

®  COCTaBJIATh YMCJIOBBIE BBIPAXKEHUS NPU PEUICHMM NPAKTHUUYECKUX 3a4ad U 3a7ad U3
JPYTruX y4eOHBIX IPEAMETOB.

ToxnecTBeHHbIE IPe00PaA30BaAHUS

e BHINONHATE HECNOXKHBIE NpPeoOpa3oBaHUS IS BBIYUCICHHS 3HAUYEHUH YUCIIOBBIX
BBIPQXEHUM, COJAEp)KAIMX CTENEHHM C HATypaJbHBIM II0KAa3aTeNeM, CTEHNEHU C LEIbIM
OTPHLIATEJIHBIM IIOKA3aTeNeM;

®  BBINOJIHATH HECIIOKHBIE MPE0Opa30BaHUs LIEIBIX BBIPAKCHUN: pAaCKphIBaTh CKOOKH,
IPUBOJINUTH MOAOOHBIE ClIaracMeble;

®  HCNONb30BaTh (OPMYJIBI COKpPALIEHHOTO YMHOXEHHUs (KBaZpaT CYMMBI, KBajapaT
Pa3HOCTH, Pa3HOCTH KBAAPATOB) JIsl YIPOUICHUSI BHIYMCICHUI 3HAUYCHUN BBIPAXKEHUI;

®  BBINOJHATH HECIOXKHBIE MPeoOpa3oBaHUs JIPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPA)KEHUI ¢ KBaJJPaTHBIMU KOPHSIMH.

B noBcetHeBHOM KU3HM M TIPH M3YYECHHH APYTUX NPeIMETOB:

® [IOHUMAaThb CMBIC] 3alUCHU YUCIIA B CTAHAAPTHOM BH/IE;

e  OnepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHJApTHAs 3alKCh YUCIIay.
YpaBHeHUs1 1 HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHSATHSMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
YPaBHEHHE, KOPEHb YpaBHEHHS, PEIICHUE YpPaBHEHHS, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHre HEPaBEHCTBA,

®  IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemaTh JIMHEMHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJSLIMECS K
JIMHEHHBIM

®  pemarb CUCTEMBI HECIOKHBIX JJMHENHBIX YPaBHEHUN, HEPABEHCTB;

®  IIPOBEPSATH, SABJISETCS JIU JTAHHOE YUCIIO PELIEHUEM ypaBHEHNUs (HEPaBEHCTBA);

e  pemiath KBaJpaTHbIC YPaBHEHUS MO GOpMYIe KOpHEH KBAJIPaTHOTO YpaBHEHUS;

e u300paXkaTh pelICHHsI HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPsIMOH.

B noBcetHeBHOM KU3HM M NIPH M3YYECHHH APYTUX NPeIMETOB:

®  COCTaBJIATh M peIlaTh JIMHEHHbIE ypaBHEHUs NP PEIIEHUH 3a/1a4, BO3HUKAIOIINUX B
JpYyTuX y4eOHBIX IpeaAMeTax.

DOyHKIUHA

e Haxonuts 3HaueHue QyHKIMU MO 3aJaHHOMY 3HAUEHUIO apryMEHTa;

® HAXOJUTh 3HAYCHHME ApryMEHTa MO 33JaHHOMY 3HAYCHHIO (DYHKIIMH B HECIOXKHBIX
CUTYalHAX;

® OIpeneNnaTh IOJIOKEHHE TOYKM II0 €€ KOOpAMHATaM, KOOpAMHAThl TOYKH IO €€
HOJIOKEHHIO HAa KOOPJMHATHON IIOCKOCTH;

e 10 rpaduKy HAXOAWUTh OOJACTh ONpEAETCHUS, MHOXECTBO 3HAYCHUH, HYIH
(GyHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, MPOMEXKYTKM BO3pacTaHUs M  YObIBaHMA,
HauOoJIbIlIee ¥ HAUMEHBIIIee 3HAUYCHUS (PYHKITUH;

®  CTPOUTH IpaduK JUHEHHON QyHKIIHH;

®  TIPOBEPSATH, ABIAETCS JIU JaHHBIN rpaduk rpadukom 3a1anHoNl QyHKIMH (TMHEHHOH,
KBaJpaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);

e omnpeneNnaTb NPUOIMKEHHbIE 3HAYEHHsS KOOPIMHAT TOYKHM IepeceueHHsl rpauKoB
byHKIINIA;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATUSAMH:  IOCJIEJOBATEIBHOCTS,
apupMeTHuecKas IporpeccHsi, FreOMEeTpHUECcKasi IPOrpeccus;

e pemarh 3aJayd HAa TMPOIPECCHM, B KOTOPHIX OTBET MOXKET OBITh MOJy4YeH
HETOCPEACTBEHHBIM T0JICUeTOM 0e3 mpuMeHeHHs (popMyi.



B noBceHeBHOI )KM3HM M NPU U3YYEeHHH JPYTrUX NPeAMETOB:

®  HCIIOJIb30BaTh rpaKu peabHBIX MPOIECCOB U 3aBUCUMOCTEHN JIJIsl OTIPEAeNICHUsI UX
CBOWCTB (HAMOOJbIIME W HAMMEHBIIUE 3HAYCHUS, MPOMEXKYTKHA BO3pACTaHUsS U YOBIBAHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

®  HCNOJB30BaTh CBOMCTBA JMHEWHOW (YHKUIMHU W ee TpaduK MPH PELICHUU 3a1ad U3
JPYruX y4eOHBIX IPEAMETOB.
CraTncTUKa U TeOpHsi BEPOATHOCTEM

e lmerp mpencTaBieHHE O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh MnpocTedlIe  KOMOMHATOpHBIE — 3aJjaud  METOAOM  MpSMOro U
OpraHM30BaHHOTO Nepedopa;

®  MPE/CTaBIATH JAHHBIC B BUJIE TAOIUII, TUarpaMM, rpaduKoB;

®  yuTaTh UH(OPMAIIHIO, TPEJCTABICHHYIO B BUJIE TaOJIHUIIbI, AUArpaMMBbI, rpaduka;

®  OIpeneNniaTh OCHOBHbBIE CTATHCTUYECKHE XaPAKTEPHUCTUKN YHUCIOBBIX HAOOPOB;

®  OICHUBATh BEPOSTHOCTH COOBITUS B MPOCTEHIINX CIIydasix;

®  UMETh IIPEJICTaBICHHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBJICHUSIX.
B noBce1HeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  OLIGHUBATh KOJIMYECTBO BOZMOXKHBIX BApUAHTOB METOJIOM Iepebopa;

® UMEThb NpPEJCTAaBICHHE O POJM MNPAKTUYECKH JOCTOBEPHBIX U MaJlOBEPOSTHBIX
COOBITHI;

e CpaBHUBaThb OCHOBHbBIE CTATUCTHYECKHE XapaKTEPUCTUKH, MOJYyYEHHBIE B IPOLIECCEe
pelIeHus MPUKIaIHOM 3a1a4u, U3yUEHHS PEabHOTO SBJICHUS,

®  OIICHUBATH BEPOSTHOCTH PEATHHBIX COOBITUIN U SIBJICHUN B HECJIOKHBIX CUTYAIIHSIX.
TexcToBbBIE 3a0a4YH

e Pemarh HECIOXKHBIE CIOKETHBIE 33[a4d PA3HbIX THIIOB Ha Bce apuU(pMETHUECKHUE
JIeiCcTBHS,

® CTPOUTH MOJENb YCIOBUS 3agaud (B BHUAE TaONUIbI, CXEMbI, PUCYHKA WIIHU
yYpaBHEHHUS), B KOTOPOM NaHBl 3HAUEHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMYUH, C ILIEJBIO
NIOWCKA PEICHUs 3a1a4H;

®  OCYUIECTBJIATH CIOCOO MOMCKA pelIeHus 3a1a4d, B KOTOPOM PacCy>KICHHE CTPOUTCS
OT YCJIOBHS K TPEOOBAHHIO UJIH OT TPEOOBAHMS K YCIOBHUIO,

®  COCTaBIIATH IUJIAH PEIICHUS 33]1a4H,

®  BBICIATH ATAIBI PEIICHHUS 3a/1a4H;

®  UHTEPIPETUPOBATH BBIYHCIUTENBHBIE pe3ydbTaThl B  3agade, HCCIENIOBATh
MOJIyYEHHOE pellieHUE 3a/]auu;

®  3HATh Pa3iIMUUE CKOPOCTEH 0OBEKTa B CTOSUEH BOJIE, IPOTUB TEUECHUS U 110 TCUCHHIO
peKu;

e  pemiaTth 33Ja4M Ha HAXOXKJIEHHE YaCTH YKCia U YKClia 10 €ro 4acTu;

e pemaTrh 3aJadyd pa3HbIX THUMOB (Ha paboOTy, Ha TOKYNKH, Ha JBUXKCHUE),
CBSI3BIBAIOIIUX TPU BEJIMYMHBI, BBIJIEISTh 3T BEJIMYUHBI U OTHOIIECHUS MEX/1y HUMU;

®  HAXOJUTh HPOILEHT OT YHMCIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHIDKEHHE WM MPOIIEHTHOE MOBHIIIEHUE BETHUNHBL;

®  peliaTh HECIOXKHbIE JIOTUYECKUE 3a]Jaul METOJIOM PaCCyX ACHHM.
B noBce1HeBHO KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  BBIJABUTaTh THIOTE3bl O BO3MOXKHBIX TPEICIBHBIX 3HAYCHHSIX HCKOMBIX B 3a/aue
BEJIMYMH (JIeTIaTh IPUKUIIKY ).
I'eomeTpuueckue purypni

e  OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHSAMH F€OMETPHUECKUX DUTYD;

e U3BJIEKaTh MHQPOPMAIMIO O TEOMETpPUYECKUX (uUrypax, MpeICTaBICHHYI0 Ha
yepTexax B SBHOM BUJIE,



® [pPUMEHATH I pelleHHs 3aJady TreoMeTpudeckue (aKThl, €CIM YCIOBUS HX
IPUMEHEHHUS 3aJlaHbl B ABHOM (hopme;

e pemiarth 3a7a4d Ha HAXOXKACHUE TEOMETPHUECKUX BEJIMYMH MO oOpa3laM WU
aJIrOpuTMaM.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  UCNOJNB30BaTh CBOMCTBA T€OMETPUYECKHUX (UTYp IJIs PEUIeHHs THUIIOBBIX 3ajad,
BO3HUKAIOIIKX B CUTYalUsX [TOBCEAHEBHOM KU3HU, 3a/1a4 PAKTUYECKOTO COACPKAHMSL.
OTHOIEHUS

e OnepupoBarh Ha 0a30BOM ypOBHE TMOHSATHSMH: PaBEHCTBO (hUTYp, paBHbIE (DUTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, NapajuIEIbHOCTb NPAMBIX, NEPHEHIUKYISIPHOCTh MPSMBIX, YIJIBI
MEXY NPSMBIMH, IEPIICHANKYIISIP, HAKJIOHHASA, IPOSKIHU.
B noBcetHeBHOM KU3HM M TIPH M3YYECHUH APYTUX NPeIMETOB:

®  HCIOJIB30BATH OTHOILIEHUS [UIs PEIICHWS IPOCTEHINMX 3a1ad, BO3HUKAKOIUX B
pEaTbHOM )KU3HH.
HN3mepenus u BoIYMCICHUS

e DBbImosHATE W3MEpEeHHE NIUH, PACCTOSHUM, BEIMYMH YIVIOB, C IIOMOIIBIO
MHCTPYMEHTOB I U3MEPEHUN JJIUH U YTIJIOB;

e QpuUMeHATH (HOpMYJBl MEPUMETpa, IUIOMEAAW M 00BbeMa, IUIOUaIu IOBEPXHOCTH
OTJIENbHBIX MHOIOI'PaHHUKOB IIPH BBIYHACICHUSX, KOTJ1a BCE JTAHHBIE UMEIOTCA B YCIIOBUU;

e npuMeHATH TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHUS IS
BBIYMCIICHUS IIIUH, PACCTOSHMM, IIOIIAAEH B IPOCTEUIINX CIIyYasx.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  BBIYMCIATH PACCTOSIHMS HAa MECTHOCTHM B CTAaHIAPTHBIX CHUTyalUsX, IUIOIIAAU B
NPOCTEUIINX CIyYasx, IPUMEHATH (POPMYIIbI B IPOCTEHINX CUTYyalUAX B [IOBCETHEBHON KU3HU.
I'eomeTpuyeckue MoCTpoeHU

e M300paxkaTh TUIOBBIE IIOCKHE (UTYPHI U (PUTYpPHI B IMPOCTPAHCTBE OT PYKU U C
IIOMOUIbI0 HHCTPYMEHTOB.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  BBINOJHATH MPOCTEHIINE TMOCTPOCHHUS HAa MECTHOCTH, HEOOXOIUMBIE B pPEATbHOM
YKU3HU.
I'eomeTpuyeckne npeodpazoBaHus

e Crpouts purypy, CHMMETPUUHYIO JAaHHOH (UType OTHOCUTEIHHO OCH M TOUYKH.
B noBcetHeBHOM KU3HM M TIPH M3YYECHHH APYTUX NPeIMETOB:

®  DPAacHo3HaBaTh ABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

®  DPAacHO3HABATh CUMMETPUYHBIE (PUIYPBI B OKPYXKAIOIEM MUPE.
BexkTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpPOBHE TIOHATHSMHM BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA Ha YNCII0, KOOPAUHATHI HA IIOCKOCTH;

e ompeneniaTb NPUOTMKEHHO KOOPAMHATHI TOYKM MO €€ HW300paKeHHIo Ha
KOOPAMHATHOW IIOCKOCTH.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  HCIIOJIB30BATh BEKTOPHI JIUIsl PELIEHUS IPOCTEMIINX 3a7ja4 Ha ONPEEIIEHNE CKOPOCTH
OTHOCHUTEJIBHOTO JIBH)KEHUS.
HUcTopusi MaTeMaTHKHU

e  OnuchiBaTh OTIEJIbHBIE BBIJAIOLINECS PE3YNbTAThl, MOJIYYEHHBIE B XOJ€ PAa3BUTHUSA
MaTEMaTUKHU KaK HayKHu;

e  3HAThb IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBECHHON
Y BCEMUPHOH UCTOPUEH;

® [IOHMMAaTh POJIb MATEMATUKH B pa3BUTUU Poccuu.
MeTtoanl MATEMATHKH



e BpiOupare NOIXOASIINN HM3YyYEHHBIM METON [UId pEIIeHUS HW3YYCHHBIX THUIIOB
MaTEeMaTHYECKUX 3aay;

e [IpuBoauTh mpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXKaroUlei
JIEHCTBUTEIIBHOCTU U IIPOU3BEIACHUSAX UCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax J1Jis1 odecrnedeHus
BO3MOSKHOCTH YCIIEIIHOTO NMPOJ0JIKeHUs 00pa3oBaHus HA 0a30BOM M yIIy0JIeHHOM
YPOBHSIX
DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

o Onepuposamv® nonwsmusmu: onpederenue, meopema, aKcuOMaA, MHONCECMBO,
XapakxmepucmuKku MHOHNCeCm8d, dJeMeHm MHONCeCmaa, nycmoe, KOHeuHoe U 0eCcKOHeuHoe
MHOXHCECMB0, NOOMHONCECMB0, NPUHAOTIEHCHOCTb, BKII0UEHUe, PABEHCBO MHOMCECME,

®  U300padicamev MHOMCECMEA U OMHOUEHUE MHONCECE C NOMOWbIO KpY208 Diinepa;

® onpedenamv  NPUHAONEHCHOCMb  DNIEMEHMA  MHONMCECmBy,  00beOUHeHUuo U
nepece4eHur MHOMICecms;

®  3a0aeamb MHONCECMBO C NOMOWDIO NEPEUUCTIeHUS] INEeMEHMO8, ClOBECHO20
onucanus;

® onepupoéamv  NOHAMUAMU.  GbICKA3bIGAHUE,  UCMUHHOCMb U  JOMHCHOCMb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, ONepayuu Hao BbiCKA3bIBAHUAMU: U, UIU, He,
YCIIO8HbIE BbICKA3LIBANUS (UMNIUKAYUL);

®  Cmpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUII.
B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  cmpoumb YenouKu yMO3aKIOYeHUll Ha OCHOBE UCNONIb308AHUS NPAGUIL IO2UKU,

®  UCNONL308AMb  MHOMNCECMBd, ONepayuu ¢ MHONCeCm8amu, ux ezpaghuueckoe
npeocmasinenue 0Jisk ONUCAHUS PEANbHbIX NPOYECCO8 U ABTeHU.
Yucaa

e  Onepuposamv NOHAMUAMU: MHOACECMBEO HAMYPATLHLIX YUCEN, MHONICECTNEO YeNblX
yuycen, MHONCECMBO PAYUOHANbHBIX YUCEN, UPPAYUOHATbHOE YUCTO, KBAOPAMHbIU KOPEHb,
MHOXMHCECMB0 OelticmBUMEeNbHbIX YUCe]l, 2e0MempUYecKds UHmepnpemayus HamypaibHblX, YerblX,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCE,

®  NOHUMAMb U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM HUCTEe C UCHONb308AHUEM NPUEMO8 PAYUOHANbHBIX
8bIYUCTEHUU,

®  GLINONHAMb OKPY2IeHUE PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  (CpasHusamv payuUoOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasisAmb PayUOHAIbHOE YUCIO 8 8UOe 0eCAMUUHOU OpooU

®  YNOpA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

o naxooumv HO/[ u HOK uucen u ucnonv3osams ux npu peuleHuu 3a0ad.
B noBce1HeBHO KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

®  NpUMEHAMb NpPAUNa NPUOTUINCEHHBIX BbIYUCIEHUU NPU peuleHul NpaKmudecKux
3a0ay u pewieHuu 3a0ay Opyeux y4eOHvIX npeomemos;

®  GLINONHAMbL CPABHEHUE pe3VIbMAaAmos8 6blYUCIeHULl NPU pelleHUuU NpaKkmuiecKux
3a0au, 8 MOM YUCie NPUOTUNCEHHBIX BbIUUCTIEHULL,

® cocmasnamev U OYEHUBAMb HUCIOBblE BbIPANCEHUS NPU peuleHuu NpaKmuieckKux
3a0a4 u 3a0ay uz opy2ux y4eOHvlX npeomemos;

®  3anuUCLIBAMb U OKPY2IAMb YUCTI08blE 3HAUCHUS PeAbHbIX GEIUYUH C UCNOIb308AHUEM
PA3HBIX CUCTEM USMEPEHUSL.
ToxnecTBeHHbIE IPe00Pa30BaAHUS




o  Onepuposamb NOHAMUAMU CMENeHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
YenviM OMmpUYamenbHulM NOKA3amenem,

®  GLINOAHAMbL NPeodPA306aAHUS YENbIX BbIPANCEHUN. OelCmeus ¢ O0OHOYeHAMU
(cnodxcenue, evluumanue, YMHOJCEHUE), OCUCMBUA C MHO2OUIEHAMU (ClodHCeHUe, BblYUMAanue,
VMHOOICEHUe);

®  GLINOAHAMb PA3NOJCEHUE MHO20YNEHO8 HA MHONMCUMENU OOHUM U3 CHOCODO08:
8bIHeCceHue 3a CKOOKY, 2PYNNUPOBKA, UCHONb308AHUE POPMYI COKPAUEHHO2O YMHONCEHUSL,

®  guIdenAMmb K8AOPAam CyMMbl U PAZHOCMU OOHOYIEHO8,

®  PACKNAObIBAMb HA MHONCUMENU KBAOPAMHIL MPEXUIeH,

®  GLINOAHAMbL NPeOOPA3BOBAHUS  BLIPANCEHUL, COOEPHCAUUX CMENeHU ¢ YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexooums Om 3anuci 6 6ude CMmeneHu ¢ Yenbim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou;

®  BLINOAHAMbL NPeodPA308aHUs OPOOHO-PAYUOHANLHBIX BbIPAICEHUL: COKpAUeHUe
Opobeti, npusedenue aneedpaureckux opodeti Kk 0ouemy 3HameHamento, Cl0HceHUue, YMHONCEeHUe,
OelleHue aneebpauyeckux opobell, 8036edeHuUe aleedpaudeckol Opoou 8 HaMmypaIbHYI0 U Yeayio
OMPUYAMenbHYIO CIeneHb,;

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULU, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  guI0enAmb K8AOPAm CYMMbl UIU PASHOCIMU O8YUIEHA 8 BbIPANCEHUSX, COOEPAHCAUIUX
K8a0pamHubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BLINOAHAMb NPEOOPA308AHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOdPA306AHUs AN2eOPAUYECKUX BbIPAICEHUU NPU PeueHuu 3a0ay
Opyeux yueOHbiX npeomemos.
YpaBHeHUs1 1 HEPABEHCTBA

o  Onepuposamsb NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUs, peuleHue
HEepPAaseHCMBda, PAGHOCUTbHbIE YPABHEHUs, 001Acmb onpedeiieHus YpasHeHUus (HepageHcmsed,
cucmembl YpagHeHUll UlU HEPABEHCME),

®  pewamv IUHEUHble YPAGHEHUs U YPABHEHUS, C8OOUMbIe K JUHEUHbIM C NOMOWbIO
MOANCOECMBEHHBIX NPEOOPAZOBAHULL,

®  pewiamv KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CB00UMble K KBAOPAMHbIM C
HOMOWBIO MOHCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  pewams OpOOHO-TUHEUHbLE YPABHEHUS,

® pewams  npocmenuiue  UPPAYUOHATbHLIE  VPABHEHUS  BUOA f(x)=a,
JE()=4a(x);

®  peuwiams YPasHeHUs 8U0a x"=a X

®  pewiamv ypagHeHUs CNOCOOOM PA3NONCEHUS. HA MHONMCUMENU U 3AMEHbL NePEMEHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl peuleHUs yeavlx U OpOOHO-PAYUOHANbHBIX
HepaseHcme,

®  peuiamv TUHElHbIE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuiams HeClONCHbIE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuams HeCI0HCHbIE CUCTNEMb] TUHEUHBIX YPAGHEHUL C NapamMempamu;

®  peuwiams HeCI0ICHbIE YPABHEHUS 8 YENbIX YUCLAX.
B noBceqHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:

® cocmasenamb U peuiamv JUHEUHble U K8AOpamHubvle YPAGHEHUs, YPAGHEHUs, K HUM
c800AWUECs, CUCMEMbl TUHEUNbIX YPAGHEHUU, HEPABEHCME NPU PeuleHUuU 3a0ay Opy2ux y4eOHbix
npeomemos;




®  GLINOAHAMbL OYEHKY HPABOON000OUsI pe3yIbmamos, Noay4aemvlx Npu peuleHuu
JIUHENHbIX U KBAOPAMHbIX YPAGHEHUll U CUCMEM JUHEUHbIX YPAGHEHUUl U HepageHCcme npu
peutenuu 3a0a4 Opyeux y4eOHbvlx npeomemos;

®  gulOUpamb coOmEemcmaylouue YPAeHeHUs, HEePAGEeHCMEA UlU UX cucmemvl OJisl
COCMABIEHUSI MAMEMAMUIeckol MoO0elu 3A0aHHOU PedarbHOU CUMYyayuu Ui NpPUKIAOHOL
3a0auu;

*  yMemb UHMEPNPEeMUpO8amsv NOJIYVUEHHbI NPU pPeUeHUU YPAGHEeHUs, HepaBeHCmed
WU cucmemvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeaibHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu.
DOyHKIUHA

o  Onepuposamv NOHAMUAMU: DYHKYUOHANbHAS 3A6UCUMOCTIb, (DYHKYUs, epagux
@dyHKyuu, cnocodwl 3a0anus GyHKYuU, apeymeHm u 3HaveHue GyHKyuu, 0o1acmes onpedeieHus u
MHOJCECBO  3HAYEHU  (YHKYUU, HYIU  QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCIMb (YYHKYUU, YeMHOCb/HeUemHOCHb YHKYUU,

o cmpoums  2cpaguxku  JUHEUHOL, K8aopamuuuou  QhyHKyu, obpammol

I} y:\/;!y:%/;y y:|X|!
X+b

® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIL308AMb NPeobpa308anus 2epagpura
pynryuu Yy=F(X) ons nocmpoenus epagpuxos gpynxyuil y = af (kx+b)+c;

®  cocmasnsmob YPAGHEHUs. NPAMOU NO 3A0AHHBLIM YCI0BUSIM. NPOX0Oswell yepe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOOsiell depe3 OAHHYI0 MOYKY U NApallelbHOU
OaHHOU NPAMOU;

® uccredosamov yHKYUIO o ee epaguxy;

®  HAXOOUMb MHOMNCECMBO 3HAYEHUN, HYIU, NPOMENCYMKU 3HAKONOCHOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepuposamv NOHAMUAMU: NOCAEO08AMENIbHOCMb, apupmMemuieckas npozpeccus,
2eoMempuiecKas npo2peccusi;

®  pewiams 3a0ayu HA APUDMEMUUECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEeAbHYIO 3A8UCUMOCTIb UTU NPOYECC NO UX
XapaxKmepucmuKkam,

®  UCNONL308AMb CEOLUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU peuleHUU 3a0ay U3
Opyeux yueOHbiX npeomemos.
TexcToBbIE 3a1a4H

e Pewams npocmvle U CLONCHblE 3A0ayl PASHLIX MUN08, d MAKdHCce 3aA0aqu
HOBLIUEHHOU MPYOHOCTUL,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CIONCHBIX 3a0ay Ois
HOCMPOEHUs. NOUCKOBOLU CXeMbl U peuleHuUsl 3a0ay;

®  paziuuamv MOOeib MeKCma U MoOelb PeuleHus: 3a0a4u, KOHCmpyupo8ams K 0OHOU
MOoOenu peulerusi HeCI10HCHOU 3a0ayu pazHble MoOOeau meKcma 3a0adu;

® 3HamMb U NpUMeHAmMb 00a cnocoba noucka peuwieHus 3aoai (om mpedO8aHus K
VCI08UIO U OM YCILOBUSL K MPeDO8aAHUI);

®  MOO0enUposamv PacCcyiHcOeHUs npu NOUCKe PeueHUs 3a0a4 ¢ NOMOWbI0 2pagh-cxemol;

®  guIdenAMmb SMANbl peuleHus 3a0ayu U COOePHCAHUe KAHCO020 IMand;

®  yuemb 6bIOUPAMb ONMUMATLHBLI MEmoO peuleHus 3a0a4u U 0CO3HABAMb 8blOOp
Memooa, paccmMampuéams pPA3iuYHble Memoobl, HAX0O0UMb paszHble peuleHuss 3a0a4u, eciu
B03MOINCHO,

®  QHANUZUPOBAMb 3AMPYOHEHUS. NPU PeUleHUU 3a0a4;

®  GHINOJHAMb PA3IUYHBIE NPEOOPA308AHUL NPEOTONCEHHOU 3a0ayu, KOHCMPYUpo8ams
HO8ble 3a0a4u U3 OAHHOU, 8 MOM YUucie oopamHvle;

®  UHMEPNPemMuUpPoBams  SLIMUCIUMENIbHBIE pe3yIbmamsl 6 3a0aue, UCCc1e008ams
HOJIYYeHHOEe pelleHue 3a0aqu,

NPONOPYUOHATLHOCU, PYHKYUU 6UOA: Y = a +



®  QHANUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  B3AUMHO20  PACHOJIONCEHUSI  O8YX
00beKmMOo8 U U3MeHeHUue UX XAPAKMePUCMUK Npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosnue) npu pewlenuu 3a0ay Ha O08udCeHue 08X 00beKmo8 KaK 6 O0OHOM, MaxK U 8
NPOMUBONONIONCHBIX HANPABTICHUSX,

®  UCCIe008aMb BCEBO3MONCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
PAccmMampusams pasHvle CUCHEeMbl Omcyema,

®  pewams pazHOOOPA3HbIE 3A0aYU «HA YACMUY,

® pewamv U 0OOCHOBLIBAMb CBOE peuieHue 3a0a4 (8blOesimb MAMeMamudecKyro
OCHOBY) HA HAXOJHCOEHUEe YACMU YUCAA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICIA
opoou;

®  0Co3HABamMb U 0OBACHAMb UOCHMUYHOCMb 3A0aY PAHLIX MUNOB, CEA3BIEAIOWUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdCEHUE), BblOeNAMb MU BEIUYUHbL U OMHOUWEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHulu 3a0ay, KOHCMmpyupogams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYeHMpPayuu,

®  pewamsv 3a0auu Ha NPOYEHMbL, 8 MOM YUCTe, CIOHCHbIE NPOYEHMbL C 000CHOBAHUEM,
UCNONb3YS pA3HBLE CNOCOObL,

®  pewams no2uyecKue 3a0a4u pazHelMUu cnocobamu, 8 Mmom yucie, ¢ 08yms OJ0KAMU U
¢ mpems 610Kamu OAHHBIX C NOMOWBIO MAOIUY,;

® pewamv 3a0ayu NO KOMOUHAMOPUKE U Meopuu BeposmHOCMmel HA OCHO8e
UCNONb308AHUS U3YUEHHBIX MEMOO08 U 0DOCHOBLLBAMb DelUleHUe,

®  peuwamv HeCNONHCHbIE 3a0aUl N0 MAMEMAMUYECKOlt CIamucmuxe;

®  061a0emb OCHOBHbIMU MEMOOAMU PeUleHUs CIONCEMHbIX 3a0ay. apugdmemuiecKul,
aneebpaudeckuil, nepebop 6apuanmos, 2eomempuieckuil, epaguueckull, nNPUMeHAms UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  guldenamb Npu peuweHuu 3a0ay Xapakmepucmuku paccmampueaemol 6 3aoaue
cumyayuu, OmIuYHble OM PeabHblX (me, Om KOMOpbIX aOCmpazuposaiucs), KOHCmMpyuposanms
HOBble CUMYAYUU C Y4emoM SMUX Xapakmepucmuk, 8 4acMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYeHmpayuuy, y4umoléams ni0MHOCMb GeUjecmad;

®  pewamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs PEAbHbIX CUMYAYUL,
8 KOMOpbIX He mpeOyemcsi MOYHbI BbIYUCTUMETbHBIL Pe3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3HblEe CUCMEMbl OMCYemd.
CTaTucTHKA M Teopusi BEPOSITHOCTEIH

e  Onepuposams nowsmusMu: cmoidouamvle U Kpyeosble OuacpamMmvl, MabIuybl
OaHHbIX, cpedHee apugmemuueckoe, MeOUand, HauboIvulee U HaUMeHbUlee 3HAYeHUs 8blOOPKLU,
pazmax 6blO0pKU, OUCNEPCUs U CMAHOAPMHOE OMKIOHEeHUe, CIYYAUHASA USMEHYUBOCb,

® uzsnexkamv UHpOpMAYUO, NPeOCMABNIeHHYI0 6 madbauyax, Ha OudAspammax,
epaghuxax;

® cocmasnams madaUYbl, CMPOUMb OUASPAMMBL U SPAPUKU HA OCHOBE OAHHbBIX,

®  onepupoéamv NOHAMUAMU: (HAKMOPUAL YUCIA, NEPEeCMAHO8KU U COYEmMAaHUs,
mpeyeonvuux Ilackans,

®  NPUMEHAMb NPABUIIO NPOU3BEOEHUsL NPU PEUEeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupoamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAVHAUHBIL 6bI00D, UCHbIMAHUE,
anemMenmapHoe ciydaiHoe cobvimue (UCX00), Kiaccuueckoe onpeoeieHue 8eposmHoCmu
CYUALHO20 COObIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOLIMUAMU,

®  npeocmasiamsb UHGOPMAYUIo ¢ NOMOWbIO KPYy208 Jiliepa;

® pewamv 3a0auu HA BbIYUCIEHUE BEPOAMHOCMU C NOOCYEMOM KOIUYECmed
8apUAHMOE C NOMOUBLIO KOMOUHAMOPUKU.
B noBceHeBHOI1 ;KM3HU M MPU U3YYEeHHH IPYTUX NPEAMETOB:



®  u381€KAMY, uHmMepnpemuposams u npeobpazoevleamy ungopmayuro,
NPeOCmasieHHylo 8 madIuyax, Ha Ouacpammax, epaguxax, Ompadicanuyr ceolucmea u
XapakxmepucmuKu peanbHbiX NPpoYecco8 U A61eHuUl;

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCTMUKU — 8bIOOPOK  NO  mMabauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCTIU OM Yelu Peulenus 3a0ayul,

®  OYeHUBAMb 8EPOSIMHOCTNL PEAIbHbIX COOLIMULL U S8TIEHULL.
I'eomerpuueckue Gpurypsl

o Onepuposams NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3GIeKAMb,  UHMEPNpemuposams U  Npeobpasoevleamv — UHGOpMAYUrO O
2eomempuieckux ueypax, npeocmasieHHyo Ha Yepmertcax,

®  npuMeHAmMb 2eomempuueckue @Gakmel O peuleHus 3a0ay, 6 MmMOM YUCIe,
NPeOnonazaruux HeCKOJIbKO Wd2o8 peuleHus;

*  Jopmyruposamv 6 NPOCMEUUUX CTYYAAX CEOUCMEA U NPUSHAKU (pueyp,

®  00KA3bIBANb 2e0MEMPUUECKUE YMBEPIHCOCHUSL,

® glademb CMAHOAPMHOU Kiaccuguxayuel NIOCKUX @ueyp (MpeyeorvbHUKo8 U
Yemulpexy201bHUKOB).
B noBceaHeBHOI )KM3HU M MPU U3YYEeHHH IPYTUX NMPEAMETOB:

®  UCNONL306aMb  CEOUCMBA  2eOMempuyecKux  @ueyp O0aa  peuleHus  3a0auy
APAKMU4ecKoeo Xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTHOMIEHNSA

o  Onepuposamb NOHAMUAMU: PABEHCMBO ueyp, pasHvle Guaypvl, pageHcmeo
MpeyeoNbHUKOS, NAPANIEIbHOCIb  NPAMbIX, NEePNEeHOUKVIAPHOCMb HPAMbBIX, Yelbl MeHCOy
NpAMbIMU, NEPREHOUKYAAP, HAKIOHHASA, NpoeKyus, noodobue ¢ueyp, nooodbHvle ¢ueypol,
n0000OHbIe MPey20TbHUKU,

* npumensmv meopemy Panreca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX NpU
peuieHuu 3a0a4,

®  Xapakmepuzo8amv 63AUMHOE PACNONONCEHUE NPAMOU U  OKPYICHOCMU, O08)YX
OKDYHCHOCMELL.
B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONL308AMb OMHOWEHUsL OJIsL PEULEHUs. 3a0aY, BO3ZHUKAIOWUX 8 PealbHOU HCUSHU.
H3mepeHusi U BIYUCTEHUS

e  Onepuposamv npedcmasienusmu O OIuUHe, NIOWAOU, O0Obeme KAK BelUUUHAMU.
Ipumensmo meopemy I[lugpazopa, gpopmynvr niowaou, ob6vema npu peuleHuu MHO20UA208bIX
3a0au, 8 KOMOPLIX He 6Cce OaHHble NPeOCMABIeHbL I6HO, A MPEeOYION GbIYUCTIEHUL, ONePUPOBAmb
bonee WUpoOKUM KOIUYeCmeom hopmy ONUHbL, NIOWAOU, 00beMa, 8bIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti ¢pueyp (oKpyscHocmell u MHO20Y20lbHUKOB) BbIUUCIAMb DACCMOSHUSL MEHCOY
Queypamu, npumeHnams mpucoHomempuyeckue Qopmyavl O GbIYUCIEHUU 8 DOJlee CLONCHBIX
CYUAsX, NPOBOOUMb BbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCMIL,

®  NPOBOOUMb NPOCMblE BLIYUCTIEHU HA 00BEMHBIX MENaX,

*  gopmyruposeamsv 3a0a4u HA BbIYUCTIEHUE ONUH, NIOWAOeU U 00bEMO8 U peuamy Ux.
B noBceaHeBHOI )KM3HU M NMPU U3YYEeHHH IPYTUX NMPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCIU,

®  npumeHAmb (QOpMYNbl NPU BLIYUCTIEHUSIX 6 CMENCHLIX YUeOHbIX npeomemax, 6
OKpYdcaroujeli 0eucmeumenbHOCmu.
I'eomeTpruyeckue NoCcTpoeHus

o M3o06padicamb 2eomempuueckue Quaypbl NO  MEKCMOBOMY U  CUMBOTbHOMY
ONUCAHUIO;

®  C80D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIOHCHBIX CYUASX,

®  GLINOAHAMbL NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb OMOelbHble  Memoobl
HOCMPOEHUL YUPKYIeM U TUHENKOU U NPo8ooums npocmeluiue Uccied08aHus Yucia peueHuil;



®  u300padxcamb mMunogvle NIOCKUe @ueypvl U O0OveMHble mena ¢ NOMOWbIO
APOCMEUuUX KOMIbIOMEPHBIX UHCHPYMEHMO8.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BLINOAHAMb NpOCmeluue NOCMPOEHUs HA MECMHOCMU, HeoOX00UMble 8 PedbHOl
HCUBHU,

®  OyeHUBAMb PA3MePbl PeaNbHbIX 00BEKMOE OKPYHCAIOUe20 MUpa.
IIpeoOpa3oBanus

o  Onepuposamv nouamuem OBUdNCEHUS U NPeodPA308anusi noooodus, 61adems
npuemamu nOCmMpoeruss ueyp ¢ UCHONb308AHUEM OBUIICEHUN U NpeoOpa308anull noooodus,
NPUMEHAMb NOJYYEeHHble 3HAHUSA U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedayibHbiX
CUMYayUsx OKpyscaouje2o mupa,

e cmpoums ¢hucypy, noO0OHYIO OAHHOU, NOIBL30BAMBCS CEOUCMBAMU NOO0OUS OIS
000CcHO8aHUs c80UICME uyp,

®  NPUMEHAMb CBOUCMBA OBUNCEHUL OJIs NPOBEOeHUsT NPOCMeuuux 000CHOBAHULL
ceoticme ghuzyp.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPpUMEHAMb CBOUCMBA OBUNCECHUL U NPUMEHAMb No0odue O0ns NOCMpPOeHUll U
8bIYUCTEHULL.
BeKkTopbl M KOOPAHMHATHI HA MJIOCKOCTH

o  Onepuposamb NOHAMUAMU BEKMOP, CYMMA, DPA3HOCMb 6EKMOPOS, NpoussedeHue
8EKMOPA HA YUCTIO, Y20 MeHCOY 6eKMOPAMU, CKANAPHOE NPOU3BeOeHUe 8eKMOPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

®  GLINOAHAMb OelicmEUss HAO BeKMOPAMU (CLOdCEeHUe, BblYUMAHUe, YMHONCEHUe Ha
YUC0), BLIYUCTAMY CKAAPHOE NPOU3BeOeHUe, ONPedelsimsb 8 NPOCMEUWUX CyUaax Y20l Me#coy
BEKMOPAMU, BbINOJHAMb PA3IONCEHUE BEKMOPA HA COCMABIAIOWUe, NPUMEHIMb NOJYYEHHbLE
3HAHUA 6 u3uUKe, NOAL30BAMBCA POPMYNOU BbLIYUCTIEHUS PACCMOAHUL MeHCO)y MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUS (hucyp 01 peuleHus 3a0ay;

®  NPUMEHAMb BGEeKMOpPbl U KOOPOUHAMbI O PeuleHUs 2eoMempuyecKux 3a0ai Ha
gbluUCTIeHUe ONUH, V2l08.
B noBceaHeBHOI1 ;KM3HU M MPU U3YYE€HHH IPYTUX NPEAMETOB:

®  UCNONL306aMb NOHAMUA BEKMOPO8 U KOOPOUHAm Ol peuleHus 3a0ay no @Qusuxe,
eeozpaguu u Opyaum yueOHvim npeomeman.
HUcTopusi MaTeMaTHKHU

*  Xapakmepuzoeamv 6K1A0 GbLOAIOWUXCA MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UMBIX HAYYHBIX 0Oaacmel;

®  NOHUMAMb PONb Mamemamuky 6 pasgumuu Poccuu.
MeTtoanbl MATEMATHKH

o Ucnonv3ys u3zyueHHvle Memoovl, NpPo8OOUMb  OOKA3AMENbCMB0,  GbINOJHAMb
onpogepoicerue;

®  guLIOUpamMb U3YYEHHBIE MEMOObl U UX KOMOUHAYUU OISl peuleHus Mamemamuideckux
3a0au;

®  UCNONL308AMb MAMEMAMUYECKUue 3HAHUA Ol ONUCAHUSL 3AKOHOMEPHOCMeEl 8
OKpydfcaroujett OelcmeumenbHOCmuy U NPOU38e0eHUsX UCKYCCMEa;

®  npuMeHAmMb  npocmeliiue  NPOSPAMMHbIE — Cpeocmed U 9NeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbl NPU PeUleHUU MAmemMamuideckux 3a0ay.
BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS B 7-9 Ki1accax JJisl yCIEeUIHOT 0
NPOAOJKeHUsI 00pa30BaHuUs HAa YIUIy0OJIeHHOM YPOBHe
JJIeMEeHTHI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH



e CBOGOIHO ONEPUPOBATH MOHATHSAMI: MHOXKECTBO, XapaKTEPUCTHKH MHOXKECTBA,
9JIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOe U OeCKOHEYHOE MHOXKECTBO, IIOJIMHOKECTBO,
MPUHAJICKHOCTb, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CITIOCOOBI 3a]JaHIE MHOXKECTBA;

®  3a/1aBaTh MHOKECTBA Pa3HBIMU CIIOCOOAMH;

®  [POBEPATH BHIMNOJHEHHE XapaKTEPUCTUUECKOTO CBOIICTBA MHOKECTBA;

e CBOOOJHO OMNEpUPOBATh TMOHATHUSMHU: BBICKAa3bIBAHUE, HCTHHHOCTH M JIO)KHOCTh
BBICKA3bIBAaHUS, CIIOKHBIE U MPOCThIE BhICKa3bIBaHUS, OTPUIIAHHE BHICKA3bIBAHHI; HCTUHHOCTh U
JIO)KHOCTh YTBEPXKJICHUS U €ro OTPHUIAHUS, ONepalid HaJl BBICKA3bIBAHUSMU: W, WIH, HE,
YCJIOBHBIC BBICKA3bIBAaHUS (MMILTAKAITIH);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIr€OpBI BRICKA3bIBAHU.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  CTPOUTH PACCYKIEHUS HA OCHOBE HCIIOJIb30BAHMSI TPABUII JIOTUKU;

® CIIOJIb30BaThb MHOXKECTBA, OMNEpallud C MHOXECTBaMHM, UX Trpaduueckoe
MPEJICTABICHHUE /ISl OMUCAHUS PEaIbHBIX MPOIIECCOB M SBICHUH, MPHU PEIICHUU 3a/ad JPYTHX
y4eOHBIX TIPEIMETOB.

Yucaa

e (CB00OAHO OMEpUpPOBATH MOHATUSIMH: HATYPAJIbHOE YUCIIO, MHOXKECTBO HATYpPaIbHBIX
YHcell, IeJI0€ YHUCIO0, MHOXKECTBO IENBIX YHCEN, OOBIKHOBEHHas ApPoOb, JecsATHYHAs IpoOb,
CMEIIAaHHOE YHUCIIO, PAllMOHAILHOE YUCIIO, MHOXXECTBO PAIIMOHATBHBIX YUCEI, UppaAIlMOHATIHLHOE
YHUCIIO, KOPEHb CTEMEHU N, JEHCTBUTEIBHOE YHWCIO, MHOMXECTBO JACHCTBUTENBHBIX YHCEN,
TeOMETPHYECKass HWHTEPIpEeTaIsl HATYpadbHBIX, IETbIX, PAIMOHATBHBIX, JIEHCTBUTEIBHBIX
YHCell;

® T[OHUMATh W OOBICHATH pA3HUIy MEXKIYy TO3UIMOHHOM ¢ HEMO3UIMOHHON
CUCTEMaMH 3aIFCH YUCEIT;

®  [EPEeBOJUTH YHCIIA U3 OJHOM CUCTEMBI 3aMUCH (CHCTEMbI CUUCIICHNUS) B APYTYIO;

e JI0Ka3bIBaTh M WCIOJL30BAaTh MpH3HAKH jaeauMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ IPOU3BEICHUS YUCEI MTPH BBHIITOJIHEHUU BBIYUCICHUN U PELICHUH 3a/1a4;

®  BBINOJHATH OKPYTJICHHE PAIlMOHATBHBIX M HUPPAIMOHATBHBIX YHCEN C 3aJaHHON
TOYHOCTBIO;

e  CpaBHHUBATh JCUCTBUTENbHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  yIOPSAOYMBATH YWCIA, 3alMCAHHBIC B BUJE OOBIKHOBEHHOW W JECATUYHOU ApoOH,
YHClIa, 3alMCAaHHBIC C UCIIOJIb30BAHUEM aprU(PMETHUIECKOTO KBaIPAaTHOTO KOPHS, KOpPHEH CTeTIeHH
OoJbie 2;

e naxomuth HOJ m HOK wumcen pasHbIMH crioco6aMu M HCHOJIB30BATh HMX IPH
pElICHUH 33]1aY;

e BLIOJHATH BBIYHCIEHUS U  TNpeoOpa3oBaHMsl  BBIPAXKEHHM,  CcOAepkKallux
NeCTBUTENbHBIE YUCIIa, B TOM YHCIIe KOPHU HATypaJIbHBIX CTENEHEH.

B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BBINOJHATh U OOBACHATH PE3yNbTAaThl CPABHEHHUS PE3yNbTaTOB BBIUMCICHHUH Mpu
pELIeHUH MPaKTUYECKUX 3a]a4, B TOM UYHCIEe MPUOIUKEHHBIX BHIYMCICHUH, UCIIONb3Yys pa3HbIe
CrocoObI CpaBHEHMUI;

®  3amuChiBaTh, CPaBHUBATh, OKPYIJIATH YWCJIOBBIE JI@aHHBIE pEAJbHBIX BEIUYHH C
MCIIOJIb30BAaHUEM Pa3HBIX CHUCTEM U3MEPEHUS,;

®  COCTaBIIATH M OLICHWBATH PA3HBIMHU CIIOCOOAMH YHCIIOBBIE BBIPAKEHUS MPU PEIICHUU
MPAKTUYECKHX 3a7a4 U 33724 U3 JPYTUX yYEOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0OPaA30BaAHUS

e (CB00OJHO ONEPUPOBATH MOHATUSIMHU CTETICHH C IEJIBIM U JPOOHBIM TTOKA3aTEIIeM;

e  BBIOJHATH JIOKA3aTEJIbCTBO CBOMCTB CTEMEHHM C LEIbIMA UM JPOOHBIMU
MOKa3aTeNsIMH;




®  ONEpUPOBATH TOHITHSIMH «OJHOWIEH», «MHOTOWICH», «MHOTOWIEH C OJHOMN
MEPEMEHHOI», «MHOTOWIEH C HECKOJbKUMHU TEepEeMEHHBIMUY», KO3(PPHUIIMEHTH MHOTOYJIEeHA,
«CTaHJapTHAas 3allMCh MHOTOYJICHA», CTETIEHb OJTHOYJICHA U MHOTOYJICHA;

e CBOOOTHO BJIAACTh NpHEMaMHU MPeoOpa3oBaHUS IEIBIX U JPOOHO-PAIIMOHATBHBIX
BBIPAXKEHUI;

®  BBINOJHATH PA3JI0KEHHE MHOTOWICHOB HA MHOMUTEIHM Pa3HBIMH CHOcO0aMu, ¢
HCIIOJIb30BaHNEM KOMOMHAIIUN pa3InYHBIX IPUEMOB;

®  HCIIOJIB30BaTh Teopemy Buera u teopemy, oOpaTHyto Teopeme Buera, nis moucka
KOpHEW KBaJpaTHOTO TpeXwieHa M JUIS pelieHHs 3a/1ad, B TOM 4YMcie 33/ad C mapamMeTpaMy Ha
OCHOBE KBaJIPATHOTO TPEXWICHA;

®  BBINOJIHATH JeJIEHUE MHOTOWIEHa HA MHOTOWIEH C OCTaTKOM;

®  JIOKa3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEN U KOPHEW CTENEHH N;

®  BBINOJHATH MIPEOOPa30BaHUSI BBIPAXKEHUMN, COJIEPIKALINX KBaJpaTHbIE KOPHU, KOPHU
CTereHu N,

e CBOOOJHO OMEPUPOBATh MOHATHSIMH «TOXIECTBO», «TOXJAECTBO Ha MHOXKECTBEY,
«TOXJIECTBEHHOE MPEOOpPa30BaHUEY;

®  BBINIOJHSATH pa3IuYHbIC npeoOpa3oBaHUs BBIpaXCHUH, COJIeprKaIIIX
Mo;[ynn.("";) =«
B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

®  BBINIOJHATH MIPEOOPA30BAHUS U JIEHCTBUSL C OYKBEHHBIMU BBIPAKECHUSMU, YHUCIOBHIE
KOd((HUIIMEHTHI KOTOPBIX 3aTUCaHbl B CTAHIAPTHOM BUJIC;

e  BBHINOJHATH MpPeoOpa3OBaHUs pPAIMOHAIBHBIX BBIPAKEHUN MPU PpEUIeHUH 3a/1a4y
JIPYTUX y4eOHBIX MPEAMETOB;

®  BBINOJHATH MPOBEPKY MPaBIONOA0OUS (U3NYECKUX M XMUMUYECKUX (GOopMyn Ha
OCHOBE CPaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEH.
YpaBHeHUs] 1 HEPABEHCTBA

e (CBo0OOMHO OMEpPUPOBATH MOHATHSAMHU: ypaBHEHHE, HEPAaBEHCTBO, PaBHOCWIIHHBIE
YpaBHEHHS ¥ HEPABEHCTBA, YpaBHEHHE, SBISIONICECS CIEACTBHEM IPYTOro YpaBHECHHS,
ypaBHEHHUS, PAaBHOCUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE TPE0Opa30BaHsl yPaBHEHUH;

e pemiath pa3Hble BHUABl yYPAaBHEHWH W HEPABEHCTB M WX CHCTEM, B TOM YHCIE
HEKOTOpBIC ypaBHEHUs 3 U 4 creneHel, IpoOHO-pallMOHANBHEBIE H UPPALMOHAIILHEIC,

e 3HaTh TeopeMy Buera i ypaBHEHHI CTENIEHU BBIIIE BTOPO;

e [IOHUMAaTh CMBICII TEOPEM O PABHOCHJIBHBIX M HEPAaBHOCHJIBHBIX MPEOOpa3OBaHUAX
YpaBHEHUI U yMETh UX JIOKA3bIBATh;

e  BIAJETh Pa3HBIMU METOJAMH PEIIECHUS YPaBHEHUN, HEPABEHCTB U UX CHCTEM, YMETh
BBIOMPATHh METO/I PEIICHUsI 1 00OCHOBBIBATH CBOM BHIOOD;

®  ICIIOJIB30BAaTh METOJ MHTEPBAJIOB JUIS PEIICHHUS HEPABEHCTB, B TOM YHUCIE TPOOHO-
PaAIMOHATIFHBIX M BKIIOYAIOIINX B ce0sl MPPAIlMOHATILHBIC BBIPAXKCHHS;

e pemiarh aaredpanyecKkue ypaBHEHHUS W HEPABEHCTBA M MX CHUCTEMBI C MapameTpamu
anreOpanvecKkuM U rpauaecKuM METOIaMH;

e  BIAJCTh PA3HBIMH METO/JaMHU JJOKA3aTEIbCTBA HEPABCHCTB;

®  pemath ypaBHEHUS B IENBIX YUCIIAX;

e n300pakaTh MHOXKECTBA HA IJIOCKOCTH, 33JaBacMble yPaBHEHUSMHU, HEPABEHCTBAMU
U UX CUCTEMaMH.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

® COCTaBIIAITh U pelIaTh ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI MPH PEIIEHUHU 3aJad
JIPYTUX y4eOHBIX MPEAMETOB;

®  BBINIOJHATH OIICHKY MPaBAONOMOOMS pE3yNbTAaTOB, MOJIYYaeMbIX IPU PEIICHUU
Pa3MUYHBIX YpaBHEHUI, HEPABEHCTB M WX CHCTEM NPH PENICHUU 33]a4 JIPYTHX YUeOHBIX
MPEIMETOB;



® COCTaBIIAITh W peIIaTh YPaBHEHHS W HEPABEHCTBA C IMapaMeTpaMd NpPU PEIICHUU
3aJa4 JpYrux y4yeOHbIX MPEAMETOB;

®  COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WJIM HUX CHCTEMY, ONHKCHIBAIOLINE PEATbHYIO
CUTYAIMIO W MPUKIAJIHYIO 33]a9y, HHTEPIPETUPOBATD MOJIYICHHBIC PE3YIIbTATHI.

DOyHKIUHA

e (CB00OIHO OmMEepUPOBATh MOHATHUSAMH: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCUMOCTD,
3aBUCHMasl ¥ HE3aBUCUMas TepeMeHHbIe, (QYHKIUS, CIIOCOOBI 3aaHus (YHKIMH, aprTyMEHT W
3HauYeHHE (YHKIIMU, 00JIACTH ONPEACIICHUS] U MHOXKECTBO 3HAaUeHUs (YHKIIUH, HYIH (YHKIIHH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIIMHM, HauOoybllee W HaUMEHbIIee
3HAYCHMsI, YETHOCTH/HEYETHOCTh (YHKIMH, TMEPUOAMYHOCTh GYHKIMH, Tpaduk GyHKIHH,
BEPTHKAIbHASI, TOPU3OHTANIbHAS, HAKJIOHHAS aCUMITOTHI; TpaduK 3aBUCUIMOCTH, HE SIBJISFOIICHCS
bynxuuei,

e crpouth rpaduKku (YHKIMHA: JTHUHEWHOW, KBaJpaTHUUHOW, JpOOHO-TMHEHHOH,
CTCIICHHOM MPH PA3HBIX 3HAYCHHSIX ITOKA3ATEIIs CTENCHN, y = |x|;

®  JWCNONb30BaTh MpeoOpa3oBaHus rpapuka (YHKUMU y — f (x) IS TIOCTPOCHHS
rpahuKoB QYHKIUH y = af (kx+b)+cC

®  aHAJIM3UPOBATH CBOICTBA PYHKUMI U BUJ rpaduKa B 3aBUCUMOCTH OT ITapaMeTPOB;

e CBOOOJHO  ONEPUPOBATH  MOHATHSAMM:  MOCIEIOBATEIBHOCTh,  OTPAHUYCHHAS
MIOCJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaromias) mociieoBaTeIbHOCTh, Mpeael
MOCNIEI0BATENbHOCTH,  apudMeTHUecKass  Mporpeccus, TeoMeTpuuecKas  Iporpeccus,
XapaKTEPUCTHUECKOE CBOWCTBO apu(PhMeTHIECKOM (TeoMeTpUUYECKO) MPOTPECCHH;

® CIOJIB30BaTh METOJ MaTeMaTHMYecKOM MHAYKUMU M1 BbiBojga  (GopMmyd,
JI0Ka3aTeNIbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JeIMMOCTb;

®  HCCIenoBaTh MOCIeI0BATEILHOCTH, 3aJaHHbBIE PEKYPPEHTHO;

e pemath KOMOWHHpPOBaHHBIC 3a7aud Ha apu(PMETHYECKYI0 U TEOMETPHUYECKYIO
IPOTPECCUH.

B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

®  KOHCTPYHPOBATh U MCCIEN0BATh (DYHKIIMH, COOTBETCTBYIOIINE PEAIbHBIM MPOLIEccCaM
U SIBJICHUSIM, WHTEPIPETUPOBATH TMOTyYeHHBIC PE3ydbTaThl B COOTBETCTBUU CO CHEIU(DUKON
HCCJIETyeMOT0 TIpoliecca WU SIBJICHMUS,

®  HCNOJIB30BaTh IrpaMKU 3aBUCUMOCTEH JJISi MCCIIEOBAHUS PEAIbHBIX MPOLECCOB U
SIBJICHUI;

e  KOHCTPYUPOBaTh M HCCIEAOBAaTh (PYHKIHMH MpPU PEIICHUU 33734 JAPYTUX Yy4eOHBIX
IPEIMETOB, WHTEPIPETUPOBATh IOJyYCHHbIE Pe3yJIbTaThl B COOTBETCTBUU CO CIEUU(UKON
y4eOHOT0 MpeameTa.

CTaTHCTHKA M TeOpUsI BEPOSITHOCTEI

e (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOUATHIE U KPYTOBbIE AUATPAMMBI, TAOIHIIBI
JTaHHBIX, cpellHee apudMeTHIecKoe, MeuaHa, Haubosblllee 1 HauMEHbIlIee 3HaUeHUs BEIOOPKH,
pa3max BBIOOPKH, TUCTIIEPCHsI U CTAHJAPTHOE OTKJIOHEHHE, ClydaiiHast N3MEHYUBOCTb;

e BbeIOMpaTh Haubosee yaoOHBIN crtoco0 MpeAcTaBiIeHUs HHPOpMaIUU, aJeKBaTHBIA €€
CBOMCTBaAM M IICJISIM aHAJIN3a;

®  BBIYHCIATH YHCIOBBIC XapAKTEPUCTUKHN BBIOOPKH;

e  CBOOOJHO ONEPUPOBATH MOHATHAMU: (PAKTOpUAN YUCIIA, TIEPECTAHOBKH, COUECTAHHS U
pa3smelenus, TpeyroiabHuk [lackans;

e CBOOOJHO OMEPUPOBATH TMOHATHIMH: CIyYalHBIH ONBIT, CIyYalHBIA BBIOOD,
WCIIBITAaHUE, DJJIEMEHTApHOE CiydailHoe coObITHe (MCXO0J), KIACCHYECKOe OmpeneeHre
BEPOSTHOCTH CIYyYalHOTO COOBITHS, ONEpaluyd HaA CIy4alHbBIMH COOBITUSMH, OCHOBHBIC
KOMOWHATOPHBIC (DOPMYJIBI;

e CBOOOJHO ONEPHPOBATH MOHATUSAMH: CIy4YalHBIM ONBIT, CIy4alHBIH BBIOOP,
WCIIBITAaHUE, DJJIEMEHTApHOE CilydailHoe CcoObITHe (MCXO0J), KIACCHYECKOe OmpeneeHre



BEPOSTHOCTH CIYyYalHOTO COOBITHS, ONEpalMyd HaJ CIy4alHbBIMH COOBITUSMH, OCHOBHBIC
KOMOWHATOPHBIC (HOPMYJIBI;

e 3HATh NPUMEPHl CIy4alHBIX BEIWYUH, M BBIUUCIATH UX CTATHCTUYCCKUE
XapaKTepUCTUKU;

®  HCHOJB30BaTh GOPMYIIbI KOMOMHATOPUKY MPH pEIICHMH KOMOMHATOPHBIX 3a71ay;

e pemiaTth 3a/7a4d Ha BBIYHCICHHE BEPOATHOCTH B TOM YHCJE C HCIOJIb30BAHUEM
bopmyst.

B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

® NpEACTaBIATh HMHPOPMALMIO O pealbHBIX Ipoleccax M SBJICHUSAX CIIOCOOOM,
a/ICKBaTHBIM €€ CBOIMCTBAM U ILI€JIH UCCIIEOBAHUS;

® aHaJNM3UPOBATh M CpaBHUBAThb CTAaTUCTHUYECKUE XapaKTEPUCTUKH BBIOOPOK,
MOJIyYEHHBIX B IMpOLIECCe pELICHUS NPUKIATHOW 3aJay, HM3y4eHHUS pEeajbHOTO SIBICHUS,
pelIeHus 3a1a41 U3 APYruX y4eOHBIX MPEIMETOB;

®  OIICHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITUIN U SIBICHUN B Pa3IMYHBIX CUTYaIUsIX.
TexcToBbIE 3a0a4H

e Pemarh mpocThie U CIOXKHBIC 3a7a4d, a TAKXKE 3a/1a4¥ MOBBIIICHHOW TPYIHOCTH U
BBIIETISATh X MAaTEMaTUYECKYI0 OCHOBY;

®  pacrmo3HaBaTh Pa3HbIC BHUJIbI U TUIIBI 33]1aY;

®  HCIIOJIB30BATh Pa3HbIC KPATKHE 3aMMCH KaK MOJETN TEKCTOB CIIOKHBIX 3a/1a4 U 3a/1a4
MOBBIIIEHHON CJIOXKHOCTH ISl TIOCTPOEHUS MOMCKOBOM CXEMbl M pelIeHHs 3ajad, BHIOMpATh
ONTUMAJIBHYIO JUIsl pacCMaTpUBAaEeMOil B 3a71aue CUTYallMu MOJIENIb TEKCTa 3a]1auH;

®  pa3nuyYaTh MOJENb TEKCTa M MOJENb pEIIeHUS 3a7ayl, KOHCTPYHPOBATh K OJHOM
MOJIENIN PEIICHUS CIOKHBIX 3a/1a4 Pa3HbIe MOJIEIH TEKCTa 3a/1auu;

® 3HATh U MPUMEHSTH TPHU CIIOCO0a MOMCKa pemieHus 3aaa4 (0T TpeOOBaHUS K YCIOBHUIO
U OT YCJIOBHS K TPEOOBaHMIO, KOMOMHUPOBAHHBIN );

®  MOJEIUPOBATh PACCYKICHHS IIPU MOUCKE PELICHHUS 3a7a4 C TOMOILBIO Ipad-CXeMBbI;

®  BBIJCIATH ATAIbBI PEHICHUS 33/1a4U U COACPKAHKIE KAXKOTO JTara;

e yMeTh BBIOMpAaTh ONTUMANbHBIA METOJ pEIIeHUs 3aJadyd U OCO3HaBaTh BBHIOOP
METOJla, paccMaTpUBaTh pa3jMYHbIE METOJbl, HAXOAUTH pa3Hble pEIIECHUS 3aJayd, €cliu
BO3MOXHO;

®  aHAJIM3UPOBATH 3ATPYJHEHUS MPU PELICHUH 33/1a4;

e  BBINOJHATH pa3jMyHble MpeoOpa3oBaHUs MPEAJOKEHHOW 3a7auu, KOHCTPYHPOBATh
HOBBIE 33J1a41 U3 JaHHOW, B TOM YHCIie OOpaTHEIE;

® UHTEPIPETUPOBATH BBIYHCIUTENBHBIE pE3ydbTaThl B  3agade, HCCIENIOBATh
MOJIy4EHHOE pelLlIeHHE 3a/1auu;

® U3MEHATh YCIOBUE 3a7ay (KOJMYECTBEHHbIE WJIM KAayeCTBEHHBIC JIAHHBIC),
HCCJIEIOBATh U3MEHEHHOE MpeoOpa3oBaHHOE;

®  AHATU3UPOBATH BCEBO3MOXKHBIEC CUTYallMU B3aUMHOTO PACIOJIOKEHHUS ABYX OOBEKTOB
U U3MEHEHHE WX XapaKTePUCTHK MPU COBMECTHOM ABM)XEHHUU (CKOPOCTb, BPEMs, PaCCTOSIHHE)
IpU PELIEHUH 3a/1ay Ha JBI)KEHUE JIBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHUBOIOJIOKHBIX
HAIPaBIICHUSAX, KOHCTPYUPOBATh HOBBIC CUTYAllUd Ha OCHOBE M3MECHEHHMsSI YCIOBUU 3aJladydl MPHU
JBUKEHHUH T10 PEKE;

®  HCCIeoBaTh BCEBO3MOXHBIC CUTYAIlMH MPH PELICHUU 33/1a4 Ha JIBUKEHHE 110 PeKe,
paccMmaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

e  pemiath pa3HOOOpPA3HbIC 33J]aUl «HA YACTHY;

e pemath U 0OOCHOBBIBATH CBOE PELICHHE 3a/1a4 (BBIICIATH MAaTEMAaTHUYECKYIO0 OCHOBY)
Ha HaXO0XJIEHHE YacTH YMCIIa ¥ YUCIIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICHIA APOOH;

e  O0BACHATH MJCHTUYHOCTH 3a/1a4 Pa3HBIX TUIIOB, CBSA3BIBAIOLIUX TPU BEJIUYMHBI (Ha
paboTy, Ha TMOKYIKH, HA JABHM)KEHHUE), BBIIEIATh ATH BEIMYMHBI M OTHOIICHUS MEXIY HHUMH,
MPUMEHSTh UX TPU PEUICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THUIIOB;



e  BIAJCTh OCHOBHBIMH METOJAMH PEIICHHs 3a/1a4 Ha CMECH, CIIaBbl, KOHIICHTPAIIHH,
HCIIOJIb30BaTh UX B HOBBIX CUTYAIUSX [0 OTHOILIEHUIO K M3YYEHHBIM B Mpoliecce 00ydueHus;

e  pemiaTth 3a/1a4M Ha MPOLEHTHI, B TOM YHUCIIE, CJIOXKHBIE MPOLEHTH ¢ 00OCHOBAaHHEM,
UCTIOJB3YS pa3HbIE CIIOCOOBI;

e  pemiaTth JOTMYECKUE 33a[]a4l Pa3HbIMU CIIOCOOaMH, B TOM UYHKCIIE, C ABYMs OJOKaMH U
¢ Tpemsi OJIOKaMU JTAHHBIX C TIOMOIIBIO TAOJIHUIT;

e pemarh 3adayd 0 KOMOWHATOPUKE U TEOPHUHM BEPOSTHOCTEH HAa OCHOBE
UCTIOJIb30BAaHUS H3yYEHHBIX METO/I0B 1 000CHOBBIBATh PEILICHUE;

®  pelIaTh HECJIOXKHbIE 337a4l [0 MATEMaTHYECKON CTAaTHCTHKE;

® OBJAJETh OCHOBHBIMH METOJAMU PEUICHHS CIOKETHBIX 3a/lay: apu(PpMETHUECKU,
anredpandeckuii, nepebop BapuaHTOB, T€OMETPUUYECKUH, IpadUuecKuil, MPUMEHITh UX B HOBBIX
10 CPAaBHEHUIO C U3YUYECHHBIMU CUTYaLUSX.

B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

e KOHCTPYUPOBaTh HOBBIE IS JAHHOW 3aqa4yd 3aJavyHble CUTyallUd C YYE€TOM
pEabHBIX XapaKTEPUCTUK, B YACTHOCTH, MPH PEUICHUH 3a7ady Ha KOHLEHTPAlUH, YYUTHIBAThH
IUIOTHOCTh BEILIECTBA; PEIIaTh U KOHCTPYHPOBATh 33Jaud HA OCHOBE PACCMOTPEHUS pPeabHBIX
CUTYallui, B KOTOPBIX HE TPeOyeTCsl TOUHBIN BHIYMCIUTENbHBIN pe3ylbTar;

e  pemiaTth 33Ja4M Ha ABMKCHUE IO PEKE, pacCMaTpUBasi pa3HbIE CUCTEMBI OTCUETA;

e KOHCTPYUpOBaTh  3aJayHble  CHUTyalldd,  TNPUOMIDKEHHBIE K  peallbHOMN
JIEUCTBUTEIIBHOCTH.

I'eomeTpuueckue purypni

e (CBo0OomHO oOmEpUpoOBaTh T€OMETPUYECKHMHU MOHATUSAMHU TPH PEHICHUH 33134 U
MIPOBEJICHUN MaTeMaTHIECKUX PACCYKICHUI;

®  CaMOCTOSITENBHO (POPMYIHPOBATH OMpEENICHUsI TEOMETPUUECKUX (PUTYD, BBIIBUTaTh
TUIOTE3bl O HOBBIX CBOWMCTBAaX M TMPU3HAKaX TIeOMETpUYECKUX (GUTryp U OOOCHOBBIBATH WIIU
OIrpoBepraTh HMxX, 0000IIATh MM KOHKPETH3UPOBATh pe3yJbTaThl HAa HOBBIE KIACCHl (UTYD,
IIPOBOJMTH B HECIOKHBIX CIydasix Kiaccuukanuio Guryp rno pa3auyHbIM OCHOBAHUSIM;

®  HCCIEeNIOBaTh YepTexKH, BKJTIOYAsI KOMOHMHAINH dburyp, U3BJICKATD,
UHTEPIPETHPOBATH U MIPEOOPA30BBIBATH HH(HOPMAIIHIO, TPEIICTABICHHYIO HA YePTEkKaX;

e pemiarh 3aJla4yd T'€OMETPUYECKOr0 COJAEP)KaHMS, B TOM UHCJIE B CUTYyalUsX, KOrua
QITOPUTM PpEIICHUS HE CJENyeT SIBHO M3 YCIOBHS, BBINOIHATH HEOOXOIUMBIC UIS PELICHUS
3aJaui JIOMOJHUTENIbHbIE MOCTPOEHUS, HUCCIIE0BaTh BO3MOXKHOCTh NPHUMEHEHHUS TEOpeM U
dbopMys I pelIeHus 3a/1a4;

e  (opmynHpoBaTh M TOKA3BIBATH TEOMETPUIECCKUE YTBEPKICHUSI.

B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  COCTaBJIATH C HCIIOJIb30BAaHHEM CBOMCTB I'€OMETPHUYECKUX (UTYyp MaTeMaTHYECKHUE
MOJICTIM JJIsi PEIICHUs] 3a]a4 MPAKTUYECKOTO XapakTepa W 3alad W3 CMEXKHBIX IUCIUIUINH,
HCCJIEIOBATh MOJYYSHHbIE MOJIENIM U UHTEPIIPETUPOBATh PE3YIIbTaT.

OTHowmenust

e Bragerb noHATHEM OTHOIIEHUS KaK METalpeIMETHBIM;

e  CBOOOJHO OTMEPHUPOBATH MOHATHSIMU: PABEHCTBO (PUTYp, paBHBIC (DUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, MapauIeIbHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCTh NPAMBIX, YIJIbl MEXIY
OpSAMBIMH, TEPHEHIUKYISAP, HAKIOHHAs, NpOeKIus, noxodue ¢uryp, momoOHble (GUTYPHL,
M0/100HbBIE TPEYTOJIbHUKH;

®  HCINOJIB30BaTh CBOMCTBA MOIO0MS M paBEeHCTBA (PUTYp MPH PEIICHUH 3a/1aU.

B noBcegHeBHOI )KM3HM M NPU U3YYeHHH IPYTUX NPeAMETOB:

®  CIIOJIb30BAaTh OTHOUICHMSI ISl TOCTPOEHUS M MCCIEAOBAaHUS MaTEeMaTHYECKUX
Mojiesield 00bEKTOB PEATbHON KU3HH.

HN3mepenus u BoIYMCTIEHUS

e (CBo0OAHO omepupoBaTh MOHATHAMH JUIMHA, IUIOMIAAb, 0OBEM, BEIMYMHA yIiia Kak
BEJIMYMHAMH, UCIOJF30BaTh PABHOBEIUKOCTh U PAaBHOCOCTABJICHHOCTh MPH PEIICHUH 3a7ad Ha



BBIUMCJICHHE, CAMOCTOSTENILHO MOJTY9aTh U UCIOJIL30BaTh (DOPMYIIBI ISl BEIYUCIICHUN TUTOIIaeiH
u 00beMOB (huryp, CBOOOJHO ONMEpUPOBATH IIUPOKUM HAOOpOM (hOopMyNl Ha BBIYHCICHHE TNPHU
PEIICHUH CTIOKHBIX 3a/1a4, B TOM YUCIIE U 337a4 Ha BBIYHCICHUE B KOMOMHAINSAX OKPY>KHOCTH H
TPEeYrojabHUKa, OKPYKHOCTH U YETHIPEXYTOJIbHUKA, a TAK)XKE C IPUMEHEHUEM TPUTOHOMETPUU;

®  CaMOCTOSITENHHO ()OPMYIUPOBATH TUTIOTE3BI M POBEPSATH UX TOCTOBEPHOCTD.
B noBce1HeBHO KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

e CBOOOMHO omepupoBaTh (GopMyIamMu MpPH PEIICHUU 3a1ad B JAPYTUX YUeOHBIX
npeaMeTax U MpH MPOBEICHUN HEOOXOAUMBIX BRIYUCICHUHN B pEATbHOMN KU3HH.
I'eomeTpuyeckue NoCTpoeHU

e OmepupoBaTh MOHITHEM Ha0oOpa 3JIEMEHTOB, OMPEICISIIOININX T'€OMETPUUYECKYIO
burypy,

e  BiaAEeTh HAOOPOM METOOB MOCTPOCHUH ITUPKYJIEM U JTUHEHKOM;

®  [POBOJUTH AHAJU3 U PEATH30BBIBATH ATAIbI PELICHUS 3a7a4 Ha MOCTPOEHHE.

B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

®  BBINIOJHATH IOCTPOCHUS HA MECTHOCTH,

®  OICHUBATH pa3Mephl PEATbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
IIpeoOpa3zoBanus

e OmepupoBaTh [BIDKEHUSIMH H TPEOOpa3OBaHUSIMU KaK MeETalpeAMETHBIMU
MOHSITHSIMH,

®  ONEpUpOBaTh MOHSATHUEM JIBIXKCHHS W MPeoOpa3oBaHMs MOA0OHUS NIl 0OOCHOBAHHM,
CBOOOJIHO BJIQJIETh MPHUEMAaMH TOCTPOCHUS (UTYp C TOMOIIBIO JABMKEHUN U TPeoOpa3oBaHUs
noo0us, a Takke KOMOMHAIMAMU JABWKCHHUHN, IBKEHUN U TPeoOpa30BaHUML;

®  JCIOJIb30BaTh CBOMCTBAa JBWMXKEHWW W TpeoOpa3oBaHUM [JII  TIPOBEICHUS
000CHOBaHHUS U J0Ka3aTeNIbCTBA YTBEPKACHUN B TEOMETPUHU U APYTUX YUEOHBIX ITpeIMeTax;

®  TI0JH30BATHCS CBOMCTBAMM JBM)KEHHUH U IpeoOpa3oBaHUM MPU PELICHUHN 33/1a4.

B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

® T[PUMEHSTh CBOMCTBA MABMXXEHUW UM TMPUMEHATh TOM00HME Il TOCTPOCHHH W
BBIYMCIICHHIA.

BekTopbl M1 KOOPAHHATHI HA TIOCKOCTH

e (CBo0OOmHO oOmepUpoOBaTh TMOHATUSMU BEKTOpP, CYMMa, pa3HOCTb BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha YHCIO, CKaIspHOE IMPOU3BEICHHE BEKTOPOB, KOOPIWHATHI Ha
IJIOCKOCTH, KOOPJIMHATHI BEKTOPA;

e  BIAJETh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IJIOCKOCTH JJISl pEeLICHMs 3a/1a4
Ha BBIYUCIICHUE U JI0KA3aTeIbCTBA,;

®  BBINOJHATH C TMOMOIIBIO BEKTOPOB M KOOPJMHAT J0KA3aTEIbCTBO U3BECTHBIX €MY
reoMeTpuueckux (HakToB (CBOICTBA CPEIHUX JIMHUHN, TEOPEM O 3aMeYaTeIbHBIX TOYKAX U T.II.) U
MOJTy4aTh HOBBIE CBOWCTBA U3BECTHHIX (pUTYD;

®  HCIIOJIb30BaTh ypaBHEHHs GUTYp AJISl PEIICHUs 3a/1a4 U CaMOCTOSITENIbHO COCTABIISATh
YpaBHEHHUS OTAEIbHBIX IIIOCKUX (uryp.

B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  HCIIOJIb30BAaTh MOHATHUS BEKTOPOB M KOOPAMHAT AJIsi pEUIeHHs 3aaad 1o (Qu3uke,
reorpaduu U IPYrUM y4eOHBIM MPEIMETaM.
HcTopust MaTeMaTUKHU

e [loHumaTh MaTeMaTHKy KaK CTPOTO OPraHM30BAHHYIO CHCTEMY HAYYHBIX 3HAHUH, B
YaCTHOCTH BIAJETh NPEICTABICHUAMU 00 aKCHOMaTHYECKOM IOCTPOCHHM TEOMETPUH U
MEPBUYHBIMH MPEACTABICHUSIMHU O HEEBKIIUOBBIX TEOMETPHSIX;

e paccMaTpuBaTh MaTEMaTHKy B KOHTEKCT€ MCTOPUM pa3BUTHSA LMBUIM3ALUU U
UCTOPUU Pa3BUTHsI HayKH, IOHUMATh POJIb MaTeMaTHKU B pa3BuTuu Poccum.

MeTtoabl MATEMATUKH

e Bragerp 3HaHMAMHM O pa3IUYHBIX METOJAaX OOOCHOBAHHMS U OMPOBEPKEHUS

MaTEeMATHYECKUX YTBEPKICHUN M CAMOCTOSATEIHHO MIPUMEHSITh UX;



e BIAJCTh HABBIKAMH aHAJIM3a YCJOBHS 3aJa4d M OMPEACICHUS MOAXOMAIINX s
pelIeHus 3a1a4 U3y4YeHHBIX METOO0B MJIM UX KOMOWHALUH;

®  XapakTepu3oBaTb MPOM3BEACHUS HCKYCCTBA C  YY4ETOM  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B  TNPUPOAE, HCIIOJIB30BaTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.
Ocobennoctu yuammuxcs ¢ OB3.
Hetu c 3ITP u3-3a ocoOeHHOCTEH CBOETO MCUXUYECKOTO PA3BUTHSI TPYAHO YCBAUBAIOT
IporpaMMmy 1o MaTeMaTuKe.
Y4UUTBHIBAIOTCS CIIEAYIOMINE ICUXUYECKUE OCOOCHHOCTH JIETEH: Heycmouuugoe HUMaHue, Malbli
00veM namsamu, Hemo4HOCMb U 3ampyOHeHUe NpU 80CHPOU3BE0eHUU Mamepuad,
Hec@hopMUPOBAHHOCIb MbICTUMENbHBIX ONePayUll AHAIU3A,; CUHME3d, CPABHEHUs, 0000ueHUs,
Hezpybble HapyueHUs peyu.
3aoauu npenodasanus MaTEMaTUKU OOYYAIOIIMMCS C 3a/I€P’KKOM IICUXUYECKOTO
Pa3BUTHSI MAKCUMAaJIbHO MPUOIMKEHBI K 3a]]a4aM, TOCTaBICHHBIM Iiepe]] 0011e00pa3oBaTelbHON
IIKOJIOHM, ¥ YYUTHIBAIOT CIICIU(HUECKUE OCOOCHHOCTH yueHUKOB. Kypc HampaBieH Ha
JTOCTHKEHHUE CIEAYIOUINX yeseli, 00eCTIeUnBaoIIUNX pealn3alyio JNYHOCTHO
OPUEHTHPOBAHHOTO, KOTHUTUBHO-KOMMYHHKATHBHOTO, ESITEILHOCTHOTO MOAX0I0B K 00yUeHHUIO
MaTeMaTHKU:
— gocnumanue TPaXIaHCTBEHHOCTH M MaTPUOTHU3MA, CO3HATEILHOTO OTHOLICHHS K MIPEIMETY
— co8epuIeHCMB808aH e BEIUNCIUTEIbHBIX HABBIKOB, KOMMYHUKAaTUBHBIX YMEHUN U HABBIKOB,
o0ecreynBaroIuX CBOOOIHOE BIa/ICHUE MaTeMaTHUYECKUX 3HAHUH B pa3HbIX chepax u
CUTYaIUsX €ro UCIIOJIb30BAHMUS,
— 0CB0eHue 3HAHUN 0 MaTeMaTHKH, €ro YCTPOHCTBE U (DYHKIIMOHUPOBAHUU B Pa3IUYHBIX cepax
U CUTYaIHsIX OOIICHUS;
— ¢popmuposanue yMEHUH ONO3HABATh, AHATU3UPOBATH, KIACCU(PHUIIMPOBATH MaTEMAaTUYECKHE
(bakThl, OIIEHUBATh UX C TOUYKH 3PEHUS HOPMAaTUBHOCTH, COOTBETCTBUS CUTYalluu U cepe
oO01IeHus; yMEeHH paboTaTh ¢ KaJIbKYyIATOPOM, OCYIIECTBIATH HH(POPMALIMOHHBIH MOUCK,
W3BJICKATh U TPEOOPa30BhIBATH HEOOXOIUMYIO HH(OPMAITHUIO.
Ipoyecc 06yuenus mkonbHUKOB ¢ 3[IP nMeeT KOppeKIIMOHHO-Pa3BUBAIOIINI XapaKTep, 4TO
BBIPAXKaeTCsl B UCIOJIb30BAHUHU 3a/IaHUI HANPaBJICHHBIX HA KOPPEKIIMIO UMEIOIIUXCS Y
y4aIIuXCsl HEAOCTATKOB M OMHMPAETCs Ha CyOBEKTHUBHBIN OMBIT YUAIIMXCS, CBA3b U3Y4aeMOro
MaTepualia ¢ peaibHOM )KU3HBIO.
Omob6op mamepuana BHITIOIHEH HA OCHOBE MPUHLUIIA MUHUMAJIBHOT'O YHCJIa BBOJUMBIX
cnenupuIecKuX MOHITHHA, KOTOpPBIE OYIYT UCIOIB30BATHCS.
VY4eOHbIi MaTepuan 0ToOpaH TakuM 00pazoM, YTOOBI MOKHO OBLIIO OOBSICHUTH HA JTOCTYITHOM
JUIs1 OOYYarOIIMXCSl YPOBHE.
Nzydenune Haubosee TpyIHBIX TEM COIPOBOXKAACTCS MPEIBAPUTEIbHBIM HAKOTUIEHHEM YCTHOTO
OTIbITa, HAOIOICHUSAMU 32 PEATbHBIMU COOBITHSIMU, SIBIICHUSMHU.
B cBsi3u ¢ 3TUM B IporpaMmMy BHECEHBI HEKOTOPbIE U3MEHEHUS: 00yUYeHHE BEAETCS C IUPOKOH
OTOPOY Ha HATJISIIHO-TpapUUecKHe MPeICTaBICHHS; COBEPIICHCTBOBAHNE BIUYUCIUTEIbHBIX
HABBIKOB YYAIIUXCS IOCTUTAETCS ITyTEM BKIIOUYCHHS B KypC OOJIBIIIOTO YKCIIA 3a/1a4, CBSI3aHHBIX
C BBIITOJIHEHUEM PA3JIMYHOTO POJIAa BRIYMCIICHUI; HEKOTOPBIE TPYAHOJOCTYITHBIE TEMBI AAIOTCS B
03HAKOMUTEIIHOM IUIaHE.
D10 oTHOCUTCS K TeMaM: «Dopmyibly, «JlokazaTeabcTBO TOXIECTBY, «I paduk GyHKINH,
abcrucca, opanHaTay, «JInHeiiHOe ypaBHEHHUE C ABYMS] HEU3BECTHBIMI.
C nonsiTueM popmysia ydaiuecs MO3HAKOMSTCS MTPH U3yYEHUH TeMbl «BbIpaxkeHus c re-

PEMEHHBIMUY, C I0KA3aTEILCTBOM TOX/IECTB — IPU BINOJIHEHUH TOXKIECCTBEHHBIX MTPpeodpa3o-
BaHU, ¢ rpaduKoM QYHKIMHU U TOHATUSAMH adcuycca U OpAHATa — TPU HETIOCPEACTBEHHOM
MOCTPOCHUHU T'papUKOB KOHKPETHO 33aJaHHBIX JIUHEHHBIX (yHKIMNA. C IMHEHHBIMHA ypaBHEHUSIMU
C IByMsI IEPEMEHHBIMHU 3HAKOMCTBO MTPOUCXOJIUT MPH PEIICHUH CUCTEM JIMHEHHBIX ypaBHEHUN



2. Conepxanne yueOHOr0 mpeaMeTa.

Conepxanne KypcoB MaTeMaTUKH 5—6 KiaccoB, aiareOpel M reoMeTpuu 7-9 KiaccoB
00BEIMHEHO KakK B HCTOPUYECKH CIIOXKHBIIHECS JUHUM (YUCIIOBas, anreOpamdeckas,
reoMeTpuyeckasi, (yHKIHOHAJIbHAS U Jp.), TaK U B OTHOCUTEILHO HOBBIE (CTOXacTHYecKas
JUHUS, «peajbHas MaTemartukay). OTHeabHO TMpeAcTaBiIeHbl JHHHUS CIOKETHBIX 3ajad,
UCTOpUYECKast TMHHUA.

JJIeMeHTbI TEOPUHM MHOKECTB U MaTeMaTU4eCKOM JIOTUKHU

CornacHo ®I'OC ocHoBHOrO 0011eT0 00pa30BaHUsl B KypC MaTEeMAaTHKH BBEIEH pa3iel
«Jlorukay, KOTOpBIM HE MpEnoiaracT JAOMOJIHUTEIbHBIX YaCOB HA U3YYEHUU U BCTPAUBAETCS B
pa3IUYHbIE TEMbl KypCOB MaTeMaTHMKU U MHGOPMATHUKU W MpPEIBapseTcs] O3HAKOMIIEHHUEM C
AJIEMEHTaMH TEOPUU MHOXKECTB.

MHokecTBa M OTHOLIEHHUS MEXK1Y HUMU

MHOXECTBO, Xapakxmepucmuieckoe COUCME0 MHONCEeCmeda, dIEMEHT MHOXECTBaA,
nycmoe, KomeyHoe, beckoHeunoe mHodcecmso. IlonMuoxxkectBo. OTHOIIEHNE MPUHAIEKHOCTH,
BKIIIOUCHUS, PABEHCTBA. DIIEMEHThI MHOXKECTBA, CIIOCOOBI 33aJaHUSI MHOXECTB, pACHO3HABAHUE
HOOMHONCECMS U INIEMEHMO8 NOOMHONCECME C UCNONb308AHUEM KpY2os Diliepa.

Onepanum HAI MHOKeCTBAMU

[lepeceuenne u oOBEAMHEHHE MHOXECTB. Pasznocmbv MHOdMCEcms, OONOIHeHue
MHOXMCecmsa. Inmepnpemayus onepayutl Ha0 MHOMCECMEAMU C NOMOWbIO Kpy2os Jiiepa.

DJIeMEeHTBhI JIOTUKH

Omnpenenenue. YTBepxkaeHUus. AKCUOMBI U Teopembl. [lokazaTenbcTBo. J[oka3zaTeabcTBO
oT mpoTuBHOTO. TeopeMa, oOpaTHas nanHo#. [Ipumep U KOHTpIpUMED.

Bricka3biBaHus

HNcTrHHOCTD W JIOKHOCTH BBICKa3bIBaHUA. (CrooicHble U Npocmble  8blCKA3bIGAHUS.
Onepayuu Hao 6bICKA3bIBAHUAMU C UCNOIb30GAHUEM JOSUYECKUX CBA30K: U, UlU, He. YcnosHvie
BbICKA3bIBAHUS (UMNIUKAYULL).

Copep:xaHMe Kypca MaTeMaTHKHU B 5-6 KJiaccax

HarypaJbHble 4yHCiIa U HYJIb

HarypajbHbIil psig YMces U ero cBoicTBa

HatypanbHoe 4McI0, MHOXECTBO HAaTypalbHBIX UMCEN U €ro CBOWCTBA, M300paKeHHE
HATypaJbHBIX YHUCEJI TOYKAMH HA 4YMCIOBOM IpsAMOM. lcmonp3oBaHWE CBOMCTB HaTypalbHBIX
YHCEJI IPY PEILICHUN 3a]au.

3anuch U YTeHHe HATYPAJbHBIX YHCeJ

Paznuune mexnay mudpoir um uuciom. [lo3unmoHHas 3amuMch HATYpaTbHOTO YHCIIA,
IIOMECTHOE 3HaueHHE LUQPbI, Pa3psAibl M KIACChl, COOTHOIICHUE MEXAY IBYMS COCEIHHMHU
pa3psAIHBIMU €IMHHALIAMH, YTEHUE U 3aIIMCh HATYPAJIbHBIX YHCEI.

Oxpyrienue HaTypaJbHBIX YHCEJ

Heo6xoaumMocts okpyrienus. [IpaBuino okpyrieHus HaTypanbHbBIX YHCEL.

CpaBHeHHMe HATYPAJIBHBIX YHCeJI, CPaBHeHHe ¢ yncaoMm 0

[ToHsiTHE O CPABHEHMH YHUCEII, CPABHEHHUE HATYPAIbHBIX YACEN APYT C IPYTOM U C HYJIEM,
MaTeMaTHUYeCcKas 3aliCh CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

JeiicTBUS ¢ HATYPAJbHBIMH YHCJIAMHU

CrnoxeHue M BBIUUTAHUE, KOMIIOHEHTHI CJIOXKEHHUS U BBIUUTAHUS, CBSA3b MEXKIY HHUMH,
HaXO0XJICHNE CYMMBI M Pa3HOCTH, U3MEHEHNE CYMMBI M Pa3HOCTHU IIPU U3MEHEHNH KOMIIOHEHTOB
CJIOKEHMSI U BBIUUTAHUS.

YMHOXEHUE U [JEIICHHE, KOMIIOHEHTBl YMHOXXCHMSI M JACICHUS, CBA3b MEXKIY HHUMH,
YMHOXXEHUE U CIIO)KEHHE B CTOJOUWK, JEJICHHE YTOJIKOM, MPOBEpKa pe3yibTara C IMOMOIIBIO
IPUKUIKU U 00paTHOrO JeHCTBUS.



[lepemecTuTenbHBII W COYETATENBbHBIA  3aKOHBI  CIOXKEHUS WU YMHOXCHHS,
pacnpenenuTeabHbId 3aKOH YMHOKEHHUSI OTHOCUTENBHO CIOXEHHS, 000CHO8AHUE AN20PUMMO8
8bINOIHEHUS apUpMemudeckux Oercmeull.

CreneHb ¢ HATYPaJbLHBIM MOKAa3aTeJeM

3anuch Yncia B BUJE CYMMBI Pa3psAHBIX CIaraeMbIX, MOPSIOK BBITOJHEHUS IEHCTBUH B
BBIPQXECHUSIX, COJEP)KAIIMX CTENEHb, BBIYUCICHHWE 3HAYCHHMHM BBIpAXEHHUI, COIEpKalliux
CTCTICHb.

YucsioBble BbIPAKEHU S

UuciioBoe BBIPAKEHUE U €T0 3HAYCHUE, MOPSI0K BBIIIOJIHEHUS ICHCTBUMN.

JlejaeHne ¢ ocTaTKOM

JleneHue ¢ OCTaTKOM HAa MHOXECTBE HATYPAIbHBIX YHCEN, CBOUCMBAd OeleHUs C
ocmamxkom. IIpakThyeckre 3ajjaun Ha JIeJICHHE C OCTATKOM.

CBoiicTBa 1 IPU3HAKH 1eJTUMOCTH

CBOWMCTBO JEIMMOCTHA CyMMBI (pa3HOCTH) Ha uucio. [IpusHaku nenmumocTtu Ha 2, 3, 5, 9,
10. Ilpusuaxu oeaumocmu na 4, 6, 8, 11. Joxazamervcmeo npusnakog denumocmu. PemeHue
MPAKTUYECKHX 3aJ1a4 C MPUMEHEHUEM MPU3HAKOB JIETMMOCTH.

Pa3no:xkeHue 4ynciia Ha MPOCTbIe MHOKUTEHN

[IpocTeie U cocTaBHbBIE YnCHa, pewemo Ipamocghena.

Pa3noxeHne HaTypabHOTO YUCIIa HA MHOYKHUTEIH, PA3JI0’KEHHE HA TIPOCTHIC MHOKUTEIIH.
Konuuecmeo Oenumeneu uucna, aneopumm paszioxceHuss YUCid HA NPOCMble MHO*CUMEN,
OCHOBHASI Meopema apupMemuKu.

AsiredOpanyeckue BbIpasKeHU sl

Hcnonb3oBanue OyKB /711 0003HAYCHUS YHCENl, BEIUMCICHUE 3HAYCHHSI aIreOpanaeckoro
BBIpaXXCHUSI, MPUMEHEHUE aNredpandeckuxX BBIPAKEHUN Ui 3aIIUCH CBOMCTB apu(METHYECKUX
JeicTBUH, MpeoOpazoBaHue alreOpandecKux BhIPAKCHHA.

Jenuresn u KpaTHbIe

JlenuTenb U €ro CBOWCTBA, OOIIHMI IEIUTENh ABYX U OoJiee Yncel, HauOONIbIIUNA OOIIHiA
JeNIUTENb, B3AUMHO MPOCThIE YUCIIA, HAX0XACHUe Haubobiiero oodmero aenurens. Kpatnoe u
€ro CBOMCTBa, oOllee KpaTHOE JIBYX U Ooisiee 4yucel, HaMMEHbIIee olIiee KpaTHOe, CIOCOOBI
HAXO0X/ICHNS HaUMEHBIIETo 00Iero KpaTHOro.

Apoon

OO0bIKHOBEHHbIE IPOOH

Hons, yactb, apoOHOEe uucio, ApoOb. JpoOHOe YMCIO Kak pe3ylnbTaT JAeJCHHUS.
[IpaBunbHBIE 1 HEMPABWIBHBIC IPOOH, CMEIIaHHas APOOh (CMEIIaHHOE YHCIIO).

3anuch HATYpaIbHOTO YMCIIA B BUAE IPOOH C 3aJJaHHBIM 3HAMEHATEJIEeM, IPEoOpa30BaHHE
CMEIIaHHOM IpoOH B HEMPABWIBHYIO P00 U HA0OOPOT.

[TpuBenenue apobeii k oduemMy 3HameHaTeno. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CrnokeHME W  BBIUMTAHHE OOBIKHOBEHHBIX Jpo0Oeil. VYMHOXXEHHWEe W  JIeJICHHE
OOBIKHOBEHHBIX JIpOOEHi.

Apudmerndeckue TEUCTBUS CO CMEIIAHHBIMU JIPOOSMH.

Apudmernueckue AeUCTBUS ¢ APOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHEHUe NPU 8bINOJIHEHUU OetiCEU.

JdecsaTH4HbBIE IPOOH

enast u npoOHas yactu AecsaTudHou npobu. [IpeoOpazoBaHme NECATHYHBIX APOOEH B
oObIKHOBeHHBIE. CpaBHEHHE JAeCATUYHBIX ApobOel. CrokeHWe W BBIYUTAHUE JECSITHYHBIX
npoOeit. OKpyrJieHHe ACCATUYHBIX JpoOel. YMHOXEHWE M JCIICHHE JECATHYHBIX ApoOeci.
Ilpeobpazosanue 06viKHOBeHHbIX Opobell 6 OecsimuyHvle Opodu. Koneunvle u OeckoHeuHvle
oecsimuumbvle Opoou.

OTHowIeHNe ABYX YK Ces

Macmtad Ha T1utane u  kKapre. [lpomopruu. CBoiicTBa TPOMOPIHMEM, NPUMEHEHHE
IIPONOPUUI U OTHOLICHUH IIPU PELICHUU 3a/a4.

Cpennee apudgmMerndeckoe quceJi



Cpennee apudmernueckoe 1Byx uncen. MzobpaxkeHue cpeHero apupMeTHIecKoro IByx
Yycesl HAa YMCIOBOM mpsMoM. PemieHue MNpakTUYECKUX 3a7ad C MNPUMEHEHHEM CpPEIHEro
apupmetrueckoro. CpedHee apugmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

[TonsTre mpoleHTa. BelYcIeHHWE MPOICHTOB OT 4YHMCIAa M 4YHCIA TI0 H3BECTHOMY
MPOLIEHTY, BhIpA)KEHUE OTHOIICHUS B MPOLIEHTaX. Perienne HeclnoXHbIX MPaKTUYECKUX 3a1ad ¢
MPOLIEHTaMHU.

JAmnarpamMmmbl

Cronbuateie W KpyroBble AWarpammbl. 3Brnedenne wuHPOpMAK H3 JHATPAMM.
H3zo0padicenue ouazpamm no Yucio8bim OAHHLIM.

PanunonaJjbHbIE YHCIa

ITosi0KUTeIbHBIE U OTPHIIATEIbHBIE YHCIA

N300pakeHre yucen Ha YUCIOBON (KOOpauHaTHOM) mpsiMoii. CpaBHeHHE yrcen. Monynb
yHclla, TeoOMEeTpUYecKass WHTeprnpeTanus Monayis dyucia. J[eWcTBHUA € MONOXHUTEIbHBIMU U
OTPUIATEIILHBIMH YUCIaMUA. MHOXECTBO IETBIX YUCEIL.

IlonsaiTHe 0 panMoHaJBLHOM uMciae. [lepsuuHoe npedcmasieHue o0 MHONHCECMBE
payuonanvubix yucen. JIeicTBUs ¢ pallMOHAIbHBIMU YHCIAMH.

Pemenune TekcTOBLIX 32124

EnquHunbl uW3MepeHWii: JIUHBL, TUIOMIATM, O0BEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEX]y €IWHULAMU HW3MEpPEHUs KaXJAOW BEIMYHUHBI. 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCThb, BPEMsl, PACCTOSHUE; IMPOU3BOAUTEIHHOCTh, BpeMs, paboTa; IIeHa,
KOJIMYECTBO, CTOUMOCT.

3agauu Ha Bce apuMeTHUYECKHE el CTBUS

Pemenue TexkcToBBIX 3a/a4u apudmMeTHueckuM crocoooM. Mcnonb3oBanue TabauIl, cxeM,
YepTexel, JPYTuxX CPeCTB MPEACTABICHUS JAaHHBIX MPU PEIICHUH 3a/1a4H.

3agauu HA ABUKEHHUE, Pa00OTy M MOKYNKH

Pemienne HeCHOXKHBIX 3aJay HA JBUKCHHE B MPOTHUBOMOJIOXKHBIX HAMPABICHHSX, B
OJIHOM HaIpaBJIEHWH, JBUKEHHE IO peKe MO TEUEHHUIO W MPOTUB TedeHus. PemieHue 3aaay Ha
coBMecTHYIO paboty. [Ipumenenue npobeli mpu pemeHuu 3a1adq.

3agauu Ha YACTH, 10JIH, TPOLEHTHI

Pemenne 3amay Ha HAXOXKJIEHUE YaCTH YHCIA M YHCTIA 110 €ro YacTu. Pemienue 3a1ad Ha
pouUeHTHI U aonu. [IpuMenenre nponopiuil Npu peneHu  3aaay.

Jlornyeckue 3agauu

Pemennie HecnOXHBIX JIOTMYECKUX 3adad. Pewenue nocuyeckux 3a0ay ¢ nOMOwbio
epagos, madbauy.

OcHoBHbIE MeTOAbl pelleHUusl TEeKCTOBBIX 3aja4: apudmernyeckuit, mnepedop
BapHAHTOB.

Harasanasi reomerpust

durypsl B okpyKaromeM Mupe. Harnsaaele mpencraBieHuss 0o GUTrypax Ha IUIOCKOCTH:
npsiMasi, OTpe30K, JIy4, YIroJ, JIoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYyT. YUeThIpeXyrojJbHUK,
OpSAMOYTOJIBHUK, KBaapaT. TpeyrobHUK, 8udbl mpey2onivhukos. IlpasuibHble MHO20Y20IbHUKIL.
N300pakeHre OCHOBHBIX T€OMETPUIECKUX GUTYD. BaumHoe pacnonosxicenue 08yx npsamulx, 08yX
OKpYJICHOCMEU, NpAMOU U OKpyoschocmu. JInuHa oTpe3ka, JiomMaHOW. EnuHuIB U3MepeHus
nuHbl. [locTpoeHue oTpeska 3aganHon IiauHbl. Buasl yrios. ['pagycHas mepa yria. U3mepenue
U TIOCTPOEHHUE YTJIOB C MIOMOIIBIO TPAHCTIOPTHPA.

[lepumerp wmHoOroyronbHuka. I[lonstue mmomaaun QUIypsl; €IWHULBI H3MEPEHUS
wiomanu. [Tnomane npsmMoyronbpHuKa, KBagpara. [Ipubnmkennoe u3MepeHue miomaau Guryp
Ha KJeT4aTou Oymare. Pagnosenuxue ghueypoi.

Harnsoaele mpeacraBieHuss O MPOCTPAHCTBEHHBIX (GUTYpax: KyO, mapajuieNenumnesn,
npu3Ma, nMupamuja, map, chepa, KoHyc, muMHAP. M300pakeHne MpOCTPaHCTBEHHBIX (GUTYp.
Ilpumepvr  ceuenuii. Mnozocpannuku. Ilpasunvuvie muozocpanHuku. Ilpumepsl pa3BepTOK
MHOTOTPaHHHUKOB, LIUJIMH/IPA U KOHYCA.



[Tonsarue oobema; equHHLBI 00beMa. OOBEeM MPSMOYTOJILHOTO Napajliesienunesa, Kyoa.

[lonsitTue o paBeHctBe @uryp. lLleHTpanbHas, oceBass U 3epKalbHAsL CUMMETPHH.
N300pakeHne CHMMETPUYHBIX (pUryp.

Pemrenue nmpakTuueckux 3aaad ¢ IPUMEHEHHUEM TTPOCTEUININX CBOKCTB (puryp.

Hcropus MaTeMaTHKHU

Tosenenue yugpp, 6yke, uepociughos 6 npoyecce cuema u pacnpeoeieHus npooyKmos Ha
pesnem bBrnusxcnem Bocmoke. Céazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemol cuucnenus. Ilosgnenue decamuunou 3anucu
yycer.

Poowcoenue u passumue apugpmemuxu namypanonvix uucen. HOK, HO/, npocmoie uucna.
Pewemo Spamocgena.

Tlosasnenue Hyna u ompuyamenvHuix yucen 8 mamemamuxe opegnocmu. Ponv /[uogpanma.

Ilouemy (—1)(—1) =+1?

/pobu 6 Basunone, Eecunme, Pume. Omxpwvimue Oecamuunvix Opobeti. CmapumnHvle
cucmembl mep. Jecamuunvie Opobu u mempuyeckasn cucmema mep. JI. Macnuyxui.

CopepixaHMe Kypca MaTeMaTHKHU B 7-9 Kjiaccax

Auredpa

Yucaa

PanunonajbHbIE YHCIa

MHO)kecTBO panuMOHANbHBIX uucesl. CpaBHEHHE palMOHANbHBIX 4Yuced. JledcTBus c
palMoOHANBLHBIMU YHCIIaMU. [IpedcmasieHue payuoHaibHo20 YUCIa 0ecmuyHoU 0poobvio.

HppaunoHajbHbIe YUCIa

[lonsATHe MppanMOHAIBHOrO 4ucia. Pacro3HaBaHue uppanrMoHaIbHbIX yucen. [Ipumepsl

noKa3aTenbcTB B anredpe. HMppannoHanbHOCTH 4YHCa \/E . IlpumeHeHue B TI€OMETpUH.
CpasHenue uppayuonanvhvlx yucen. Muodcecmeo oeticmeumenbHblX Yucel.

To:xknecTBeHHbIE MPeOOPaA30BaAHUS

YncsioBble U OYKBEHHbIE BHIPAKEHUS

Bripaxkxenne ¢ nepemeHHOW. 3HaueHHWE BbIpaxkeHUs. [logcTaHOBKA BBIPAKEHHII BMECTO
IIEPEMEHHBIX.

[esble BbIpasKeHUst

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3zoBaHMs BBIpaXKECHUH,
COJIEpKAIIMX CTEIEHH C HATYPAJIbHBIM ITOKa3aTEJIEM.

OpHowieH, MHorowieH. JleWcTBHS C OJHOWIEHAMM M MHOTOWIEHaMHU (CIIOXKEHHUE,
BbIUMTaHUE, YMHOXKEeHHE). DOPMYJIIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaJApaTOB, KBAJpaT
CYMMBI U pa3HOCTU. Pa3noskeHre MHOrOWIeHa Ha MHOXKUTENIN: BRIHECEHHE OOIIET0 MHOKHTEIS
3a CKOOKH, epynnuposka, npumeHeHue Qopmyn CcOKpawjeHHo2o ymuodceHus. Keaopammuiii
mpexuieH, pasioxceHue KeaopamHo20 mpexuiena Ha MHOMCUMEU.

JApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenp ¢ uenbiM TokaszareneM. [IpeoOpazoBaHue IpOOHO-TUHEWHBIX BBIPAKECHUN:
CIIOKEHHE, YMHOXKEHUE, JIeleHue. Aneebpauyeckas opodw. JJonycmumvle 3Ha4UeHUs NepemMeHHbIX
8 O0pobOHO-payuoHanvusix evipadxcenusx. Coxkpawjenue anceopauveckux opobdeil. Ilpusedenue
aneebpauyeckux opoobeil kK obwemy 3uamenamento. Jeiicmsus ¢ aneeopaudeckumu OpoOAMU:
Cll0dIceHUe, 8bIYUMAaHnUe, YMHOMCEeHUe, OelleHue, 8036e0eHUe 8 CIENeHtb.

IIpeobpazosanue gvipasiceHutl, cO0ePHCAUUX 3HAK MOOYIIA.

KBanparabie kopHu

Apudmerndeckuii KBaJpaTHBI KOopeHb. [IpeoOpa3oBaHue BBIPAKEHHM, COJEPIKAIINX
KBaJpaTHbIE KOPHHU: YMHOJKEHHUE, ICIICHUE, BBIHECEHME MHOMKUTENSI HU3-1I0J 3HAKa KOPHS,
BHeceHue MHOMCUmesi N0 3HAK KOPHSL.

YpaBHeHUS M HEPABEHCTBA

PagBencrBa



YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOI.

YpaBHeHust

[lonatue ypaBHEHHS M KOpHA YypaBHeHUA. [IpeocmagieHue O pa6HOCUTLHOCMU
ypasuenuii. Obracmov onpedenerus ypasHenus: (001acms OONYCMUMbIX 3HAYEHULl NePeMEHHOlL).

JInHeliHOe ypaBHEHHE U €r0 KOPHU

Pemienue nuHeWHBIX ypaBHeHUU. Jlumetinoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHeU TUHeuH020 ypasHenus. Peulenue tuneinbix ypasHenuii ¢ napamempom.

KBanpaTtHoe ypaBHeHHe U €r0 KOPHH

KBagparusle ypaBHenus. Hemnomnnbsle kBaapaTHble ypaBHEHUA. JMCKPUMUHAHT
KBaJpaTHOro ypaBHeHUs. Dopmylia KOpHEW KBaapaTHOro YypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PemeHue KBaJpaTHBIX ypaBHEHUN:MCIOIb30BAHUE
dbopMynbl ULl HaXOXACHUS KOPHEH, ecpaguueckuii memoo peuwienus, pasnodceHue Ha
MHOdCUMeENnU, Nnoobop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo kopmeii
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCTU OM €20 OucKpumuHanma. bukeadpamuvie ypasHnenus.
Ypaenenus, ceooumvle k nunetinvim u kéaopamuwvim. Keaopammuvie ypasnenus c napamempom.

ApoOHo-panmoHaJbHbIe YpaBHEHUS

Pemenue npocreimmx ApoOHO-IMHEHHBIX YpaBHEHUHN. Pewienue 0poOoHO-payuoHaiIbHbIx
VPABHEeHUII.

Memoovl pewenus ypasHeruil: Memoovl paeHOCUTbHBIX NPeoOPA308aHUL, MEMOO 3aMeHbl
nepemenHol, epaguueckuii memood. Hcnonvzosarnue ceoiicme hyHKyuil npu peueHuu ypasHeHull.

Tpocmeiiuue uppayuonanvhvie ypasnenus suda |/ f (x) =a, \/f (x) = \/g (x).

Ypaenenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHH

VYpaBHeHHE C AByMs IIepeMEHHBIMU. JIMHEHHOE ypaBHEHUE C JBYMs II€PEMEHHBIMHU.
Ipamas kax epagpuueckas unmepnpemayus TUHENUH020 YPAGHEHUS ¢ 08YMs NepeMeHHbLMU.

ITonsTHEe cucTeMbl ypaBHEHUH. Pelienre cucteMsl ypaBHEHUN.

Mertoapl peleHnst CUCTEM JIMHEHHBIX YPAaBHEHHH C ABYMS TIEPEMEHHBIMH: epaghuueckuti
Memoo, Memoo CIOHCeHUsl, METOJI TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBemIMBOCTH
HEPABEHCTB IIPH 33aHHBIX 3HAUEHUSAX 1E€PEMEHHBIX.

HepasenctBo ¢ nepemennoi. CTporue u HecTporue HepaBeHCTBa. OOiacms onpeodenenus
HepaseHcmea (001acmes OONYCMUMbIX 3HAYEHUT NEPEMEHHOLL).

Pemienue muHEeMHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo peuwenus. Pewenue KeaopamHvlx HeEPABEHCME:
UCNONIL3068aAHUE CBOUCME U 2paduKka KeaopamudHou QYHKYuu, memoo uHmepsanos. 3anuch
pewleHus: KeaopamHoz2o HepaeeHCmad.

Pewenue yenvix u 0pobHO-payuoHanbHblX HEPABEHCE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW MepeMEHHOW. PemieHue cuCTeM HEpPaBEHCTB C OJHOM
NEPEMEHHOI: JMHEWHBIX, K6aopamuuix. V300paxkeHHE peIIeHUs CHUCTEeMbl HEPABEHCTB Ha
YUCIIOBOM MPAMOM. 3aUCh PEIIEHUS CUCTEMbBI HEPABEHCTB.

DyHKUNH

IMousiTe GyHKIUN

JlekapToBbl ~ KOOpAMHATBI HAa  IUIOCKOCTH. DOpMHpOBAaHHME MPEIACTABICHUU O
METaNnpeMETHOM TOHATUU «KOOpAuHaThl». CrocoObl 3anaHus (GYHKIUN: aHATUTHYECKUH,
rpapuueckuit, Tabnuunbiid. ['paduk ¢ynkuuu. [Ipumeps! (yHKIMIA, TOTy4aeMbIX B IpOLECCE
HCCJIEIOBAHMSI PA3IMYHBIX PEAbHBIX MTPOLIECCOB U PEIIeHU 3a/1a4. 3HaueHrne (QYHKIUU B TOUKE.
CpoiicTBa (yHKIMHA: 0O0NACTh ONpEICNCHHs, MHOXECTBO 3HAYCHWH, HYIH, NPOMEKYTKU



3HAKOIMIOCTOSIHCTBA,  YeMHOCMb/HeuemHoCmb, TPOMEXKYTKM BO3pacTaHWss U yObIBaHUS,
HauOoJIbIlIee U HauMEeHbIee 3HaueHus. MccnenoBanue GyHKINH 1O ee TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JIuneiiHas pyHKUMUA

CpoiictBa u rpaduk JuHEHHOW GyHKIMH. YTI0BOW KOADPHUIIMEHT MPsSMOI.
Pacnonoxenue rpaduka mMHeHHONW (YHKUIMHU B 3aBUCUMOCTH OT €€ YIJIOBOTro Ko3((uIeHTa u
cBOOOIHOTO uiieHa. Haxoowcoenue koagduyuenmos aunetinol hyrKkyuu no 3a0aHHbIM YCA0GUSM.:
nPOX0JHCOeHUe NPAMOIL Yepe3 08e MOUKU € 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPSMOLL.

KBaaparnunas pynkuus

CroiictBa u Tpaduk KBagpatuuHod GyHKIMU (mapadona). [locmpoenue epaghuxa
Kkeaopamuynol @yHukyuu no moukam. HaxoxxaeHue Hyned KBagpaTUUYHON —(QyHKIMH,
MHOXCECm8a 3HAYeHULl, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCHIU.

OOpaTHasi NPONOPUUOHATBHOCTH

k
CaoiicTBa QyHKIMH y = k y = —. I'unepbona.
X x

I'pagpuxu ¢ynxyuii. Ilpeodpaszosanue epagura ¢ynxyuu y = f(x) 0142 nocmpoenus

epaguxoé pynkyuii 6uda y = af (kx +b)+c

Ipacpuxu Gynryuii Y=3+L' y =%, y=¥x, y=|x

X+b

IlocsienoBaTeIbHOCTH M IPOTrPeCCHH

UucnoBag  mocinenoBaTeNbHOCTh.  [IpuMepsl  YMCIOBBIX — MOCJIEIOBATEIBHOCTEM.
beckoHeunple mocienoBaTeNbHOCTA. ApudMeTHdecKkas TpPOrpeccHsi U €€ CBOMCTBA.
I'eomerpuueckas mnporpeccusi. @Dopmyra obwjeeo uneHa u cymmvl N NEpevix UleHO8
apugmemuueckoul u ceomempuyeckou npozpeccuil. Cxoo0aumascs 2eomMempuyecKas npoepeccus.

Pelnenue TekcTOBLIX 33124

3anauu Ha Bce apudMeTHYECKHUE eiiCTBUS

Perienue TEKCTOBBIX 3a/1a4 apupMeTndeckuM criocooom. Mcnonb3oBanue Tabimi, cxem,
yepTexel, Jpyrux CpeacTB NPeCTaBICHUS JaHHBIX PU PELICHUH 3a/1a4H.

3agauu Ha ABHAKeHHE, PA00TY U NOKYNKHU

AHanu3 BO3MOXKHBIX CUTyallMii B3aMMHOT'O PACIONIOKEHUS OOBEKTOB MPHU UX BUKEHHH,
COOTHOILIEHUSI 00bEMOB BBINOIHAEMBIX pabOT MPH COBMECTHON padoTe.

3agauu Ha YACTH, J0JIH, TPOLEHTHI

Pemenue 3amau Ha HaXOXKIACHUE YaCTH YMCIIa M YMCIIA TI0 €ro YacTH. PemieHue 3agay Ha
poueHTHI U aonu. [IpuMeneHre nponopiuii Npy peuieHu  3a1a4.

Jlornuyeckue 3agaun

Pemenue norudeckux 3anad. Peuwenue no2uyeckux 3a0ay ¢ nomoubio 2pagos, maoauy.

OcHOBHbBIE MeTO/Ibl PelIeHUs1 TEKCTOBBIX 3a/1a4: apu(METHUCCKUH, areOpandecKui,
nepebop BapuaHTOB. [lepsuunvie npedcmasienus o Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguyeckue Memoowl).

CTaTHCTHKA H TeOpHUsl BEPOSTHOCTEH

Crarucruka

Tabnuynoe u rTpaduueckoe MPEACTaBICHHE TaHHBIX, CTOJOYAaTble M KpPYroBbIE
quarpammbl, Trpadukd, MpPUMEHEHUE AuarpaMM U Tpa@UKOB IJiS OMNHCAHUS 3aBUCUMOCTEN
peambHBIX BENUYMH, W3BJICUeHHWE HH(pOpMaMK U3 TaOmuI, JuarpaMM H  TpaduKoOB.
OnucatenbHble CTaTUCTHUYECKHE MOKA3aTeNM YHCIOBBIX HAOOpPOB: cpenHee apupMETHUECKOE,
Meouana, HauOoOJbIIEE M HaWMEHbIEE 3HAUEHUS. Mepbl pacceMBaHUA: pa3Mmax, oucnepcusi u
cmanoapmuoe OmKIOHeHue.

CrayvaiiHas W3MEHYMBOCTH. M3MEHUMBOCTH TNpH U3MeEpeHusix. Pewarowue npasuna.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUUUHAX.

Cayuaiinble cOOBITHS



CrayvaiiHple OMBITHI (PKCHEPUMEHTHI), 3JIEMEHTApHbIE CIIydailHble COOBITHS (HMCXOJBbI).
BepositHocTn  snemeHTapHBIX  cOObITHH. CoOOBITHS B CIyY4alHBIX OKCHEPUMEHTaX U
OJIaroNpUATCTBYIONIUE AJIEMEHTAPHBIE COOBITUS. BEepOsSITHOCTH CITydaifHBIX COOBITHI. OMBITHI €
PaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMU cOObITHsIMU. Kiaccuyeckue BEpOSTHOCTHBIE OIBITHI C
UCIIOJIb30BAaHNEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuii ¢ nomowpto ouazpamm Jiliepa.
IIpomusononoscusie cobovimus, obveounenue u nepeceyerue cobvimuul. llpasuno crnooxcenus
sepossimuocmeii. Cnyuatinviii  6vloop. IIpeocmasnenue sxcnepumenma 6 6ude 0Oepesd.
Hezasucumvie  cobvimus. Ymnoowcenue  eepoamumocmeti  HezasucuMblX  COObIMULL.
Ilocnedosamenvhuvle Hezagucumvie ucnvimauus. llpencTaBieHUe O HE3aBUCHUMBIX COOBITHAX B
JKU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymHooxcenus, nepecmanosku, ¢axmopuan uucia. Couemanusi U YUCIO
couemanuu. Popmyna uucna covemanuu. Tpeyeonvnuk Ilackana. Onvimsl ¢ OONLUWUM YUCTOM
DPABHOBO3MOJICHBIX NIeMEHMAPHLIX cobbimutl. Buvluucnenue eeposmuocmeii 6 onvlmax c
npumenenuem Komounamopuwix gopmyn. Hcnweimanua Bepuynnu.  Yenex u  meyoaua.
Beposmnocmu coovimuii 6 cepuu ucnoimanuti beprynnu.

Cnyuaiinvle éenuuunsl

3nHakomcmeo co CAYHQUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX
cnyuainsx eenudut. Pacnpedenenue eeposmuocmeit. Mamemamuueckoe oxcudanue. Ceolicmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3axkone bonvuiux uucen. Msmepenue geposmuocmeil.
Ilpumenenue 3akona OONGWUX YUCEL 8 COYUONOSUU, CMPAXOBAHUU, 8 30PAB0OXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENCHUS 8 YPE38bIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuueckne purypbl

Durypsl B reoMeTPHHU U B OKPYKaI0IIeM MUPe

I'eomerpuueckas purypa. @opmMupoBaHue MPEACTABICHUN O METANPEIMETHOM TOHITHH
«purypay.

Touka, TuHUA, OTPE3OK, psiMasi, Ty, JIoMaHasi, IJIOCKOCTb, YToJl, OUCCEKTprca yIiia U ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBasi cumMeTpus reoMeTpuueckux guryp. LleHTpaibHas cUMMETpuUsi T€OMETPUIECKUX
dburyp.

MHOroyroJibHUKHU

MHOroyroiapHUK, €ro »JJEMEHTbl M €ro CBOHCTBA. Pacno3HaBaHHE HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BolnyKivie u HegblnyKivle MHO20Y20abHuKu. [IpaBUIbHbIE MHOTOYTOJIBHUKHU.

Tpeyronbauku. Beicota, Memuana, OHCCEKTpHca, CpeAHsS IUHUS TPEYroJbHUKA.
PaBHOOEIpEHHBI TPEYTrOJBHUK, €r0 CBOWMCTBA M MPHU3HAKH. PaBHOCTOPOHHMI TpPEyTOJIbHUK.
IIpsAMOYTOIBbHBINM,  OCTPOYIOJIbHBIM,  TYINOYIOJIBHBIA  TpPEyroJIbHUKH. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpEyroJibHUKA.

Yerpipexyronpauku. [lapamienorpamMM, pom0, TpSMOYTOJIBHUK, KBaJpar, Tpamnemus,
paBHOOenpeHHas Tpaneurs. CBOWCTBa U MPU3HAKY MapajienorpaMmma, pomoa, IpsiMOyroJIbHUKA,
KBaJpara.

OKpPYyXHOCTb, KPYT

OKpyXHOCTb, KpYI, HUX DJJIEMEHTbl U CBOMCTBA; LIEHTpPAJIbHbIE M BIHMCAHHBIC YTJIBL.
KacarenbHast u cexywas K OKpYXHOCTH, ux ceoucmed. BnucaHHble U ONHUCAHHBIE OKPYKHOCTHU
JUISL TPEYTOJIbHUKOB, Yemblpexy2oibHUKO8, NPAGUNbHbIX MHO20Y201bHUKOS.

I'eomerpuueckne Gurypsl B npocTpaHcTBe (00beMHbIE TeJIa)

MHnozcoecpannuk u e2o snemenmul. Hazeanus mMHO202paHHUKOE C pA3HbIM NOJOICEHUEM U
Konuyecmeom cpaweu. [lepBUUYHBIE MPENCTAaBICHUS O MUPAMHJAE, NapajUlelIenunene, MnpusMe,
cdepe, mape, MUIMHIPE, KOHYCE, UX JJIEMEHTaX U MPOCTEHINNX CBOWCTBAX.

OTHomIEeHUs

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [[pU3HaKK paBEHCTBA TPEYTrOJILHUKOB.



I[MapanjeJbHOCTH NPSAMBIX

[IpusHaku U CBOWMCTBA TMapaJieNbHBIX MPSAMBIX. Axcuoma napannervrHocmu Eexnuoa.
Teopema Paneca.

IlepnieHaUKyIsIpHBbIE IPSAMbIE

IIpsamoii yron. Ilepnenaukynsp k npsmoil. Haknonnasa, npoekuus. CepeauHHBIN
NEePIEeHIUKYIAP K oTpe3Ky. Ceoticmea u npusHaKu nepneHOUK)IsIpHOCMU.

Ilooooue

Ilponopyuonanvuvie ompesku, nooobue gueyp. Ilooodbnvie mpeyeonvruxu. Ilpusnaxu
noooousl.

B3aumHnoe pacnoJioikeHue IPSIMON U OKPY>KHOCTH, 08YX OKPYICHOCHEU.

HN3mepeHus n BbIYMCICHUS

Benuuunsbl

[Tonstue Bemuuusbl. JlnuHa. WM3mepeHue [nuHbL. EAMHULBL W3MEpPEHUs] UJIMHBIL
Benmununna yrna. ['panycnas mepa yria.

[Tonatne o mijomamu MIOCKOM (UTypbl W ee cBoiicTBax. l3mepeHue IUIOIMIAICH.
Eaununel nsmepeHus miomaim.

IIpencraBnenue 06 oObeMe U ero cBoicTBax. M3mepenue oobema. EnquHuIIBI n3MepeHus
00BEMOB.

HN3mepeHus n BbIYMCICHUS

HNHCcTpyMEHTHI U1l U3MEPEHHUI U TIOCTPOEHUI; U3MEPEHUE M BBIYMCIICHHE YIJIOB, JUIMH
(paccrosiHuit), miomanei. TpuroHoMmeTpuueckue (YHKIMHA OCTPOTO YIjia B IMPSIMOYTOJIbHOM
TpeyrojibHuke 7Tpuconomempuueckue @yHKyuu mynoz2o yeia. BpluMcieHHe 3JIE€MEHTOB
TPEYTrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIICHUH. DopMynbl mioniaau
TpeyrojbHUKa, MapajuieiorpaMMa M €ro YacTHbIX BHUAOB, (OpPMYJbl JIMHBI OKPYXHOCTH H
wiomaau kpyra. CpaBHeHue u Beruucienue miomanaeit. Teopema [Mudaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosnus

Paccrosinne mexmy Toukamu. PaccTrossHue OT TOYKHM N0 TpsAMOi. Paccmosinue medncoy
Queypamu.

I'eomeTpuyeckue NOCTpoOCHUs

I'eomeTpuyeckre TOCTPOCHUS IS UIUTFOCTPAIIMH CBOHCTB T€OMETPUUYECKUX PHUTYP.

NHCTpyMEeHTBI JJIsI TOCTPOCHUM: LMPKYJIb, JIMHEHKa, YrodabHUK. [Ipocmetiuiue
HOCMPOeHUs YUPKYIeM U JUHEUKOU. NOCmpoeHue OUcceKmpucvl yeid, NepneHOUKVIApa K
npPAMOU, y2id, pagHo20 OaGHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MpeM CIOPOHAM, 08VM CIOPOHAM U YLy MeXcOy HUMU,
cmopone U 08yM NPULEHCAUUM K Hell YelaM.

Henenue ompeska 6 0GHHOM OMHOUIEHUU.

I'eomeTpuyeckne npeodpazoBaHus

IIpeoGpa3oBanus

[lonsitne  mpeoOpa3zoBanusi.  [IpencraBieHne O ~ MeTanpeAMETHOM  MOHSITHU
«tpeobpazoBanuey. [looobue.

JIBuaxeHMs1

OceBas U LEHTpaJbHAA CUMMETPHS, NOBOPOM U napaiienvhvili neperoc. Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOLICMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsbl

[TonsTHe BekTOpa, NEHUCTBUS HAJ BEKTOPAaMH, HCIIOIH30BAHHUE BEKTOPOB B (HU3HKE,
PasodiceHue 6eKmopa Ha cocmasiaiouue, CKaiapHoe npousseoeHue.

Koopaunarsi

OCHOBHbBIE TIOHSITUSI, KOOPOUHAMbBL  GEKMOpA, PACCMOSHUE MedHcO0y  MOYKAMU.
Koopounamer cepeounvt ompeska. Ypasuenus ghueyp.



Ilpumenenue 6exkmopog u KOOpOuHam OAi peueHuss NpoCMmeuuux 2eoMempudecKux
3adau.

HcTopus MaTeMaTHKHU

Bosnuxknoeenue mamemamuxu kax Hayku, smanwvl ee pazeumus. OcHogHble paszoenvl
Mamemamuxu. Bvioaiowuecs mamemamukuy u ux 6Ka1ao 6 passumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucna u onunsl ompesrkos. PayuonanoHvie
yucaa. [lompebnocmo 6 uppayuonanvusix yucaax. Llkona Hughacopa

3apoorcoenue ancebpvt 6 nedpax apugmemuru. An-Xopesmu. Poowcoenue Oykeenuoi
cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus éonpoca o naxodcoeHuu ¢hopmyn Kopreu
aneebpauyeckux ypasHenull cmeneneti, borvuux wemvipex. H. Tapmanvs, [[c. Kapoano, H.X.
Abenw, O. I'anya.

llosasnenue memooa KkoopOuHam, noO380AANULE20 NEPEBOOUMb ceoMempuyecKue 00beKmul
Ha A3bIK aneeopul. Ilosenenue epaguros gpyukyuii. P. [Jexapm, I1. @epma. [Ipumepsl paziuynvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoaukax, wucia Qudoonauuu. 3adaua o
waxmamuou oocke. Cxo0uMocms 2eoMempudecKkoli npocpeccuu.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvie uepvl. II. Depma,
b.Ilackans, A. bBepnynnu, A.H.Konmozopos.

Om 3emnedenus x eeomempuu. Ilugpazop u ezo wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunvHvlx MHO20y20MbHUKO08. Tpuccexyusa yena. Keadpamypa
Kpyea. Yoeoenue kyoa. Hcmopus yucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep,
H.U1.Jlobauesckuii. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.

Acmponomus u eeomempus. Ymo u xax ysnanu Anaxcaeop, pamocghen u Apucmapx o
pasmepax Jlynvl, 3emau u Connya. Paccmoanua om 3emau 0o Jlynot u Coanya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Dinep. HHU. Jlobauesckuil,
11.J1.Yeovrues, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkxona mamemamuueckux u HA8USAYKUX
Hayk, passumue poccutickoeo noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.



	МАтем
	1. Планируемые предметные результаты.
	Выпускник научится в 5-6 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 5-6 классах (для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях)
	Выпускник научится в 7-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7-9 классах для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях
	Выпускник получит возможность научиться в 7-9 классах для успешного продолжения образования на углубленном уровне
	Элементы теории множеств и математической логики
	Содержание курса математики в 5–6 классах
	Наглядная геометрия
	История математики

	Содержание курса математики в 7–9 классах
	Алгебра
	Статистика и теория вероятностей
	Геометрия
	История математики





