IHosicHuTeabHASA 3aNMCKa
Pabouast mporpamma mo yue6HOMY mpenmMery «Matematukay mis 5-9 kiacca paspaboTtaHa B

COOTBETCTBUHU:
1. dIrocC 000

2. Oenepanbubiii 3akoH Poccuiickoir @enepanun Ne273-O3 "O6 obpazoBanun B Poccuiickoit
Oeneparun” ot 29 nexadbps 2012 r.

3. OO6pa3oBarenpHass  MporpaMMa  OCHOBHOTO  OOmIEro  0Opa3oBaHUsS  MYHUIIMIAIBHOTO
obmeobpazoBarenbHOro yupexkaeHus «I mmaazus Ne 14 KpacHooktsOpsckoro paiiona Bonrorpangay

4, VYueOHbIi m1aH 0OCHOBHOTO 00111er0 o0pazoBanust MOY rumnazuu Ne 14

N3ydyeHne MaTreMaTHKU B OCHOBHOM IIIKOJIE HAITPABICHO HA IOCTHKEHUE CIEAYIONIUX Heslel
(opMupoBaHue TpeaCcTaBICHUN 00 HASSIX U METO/IaX MAaTEMAaTUKH; O MaTeMaTHUKE KaK YHUBEPCAIHLHOM
SI3BIKE HAYKHU, CPEICTBE MOJEIUPOBAHMSI SIBJIEHUIN U MPOLIECCOB;

OBJIaJilecHMe YCTHBIM M IHCBbMEHHBIM MaTEMAaTHYECKHUM S3bIKOM, MAaTE€MaTHMYECKUMHU 3HAHUSMHU U
YMEHUSMHU,HEOOXOQUMBIMH JUISI M3YYEHHUS  IIKOJBHBIX  E€CTECTBEHHOHAYUHBIX AWCLUIUINH, IS
IPOJOJIKEHUs 00pa30BaHUs U OCBOEHHS N30paHHON CIENMaIbHOCTH HA COBPEMEHHOM YPOBHE;
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, AITOPUTMUYECKON KYJIbTYphl, IPOCTPAHCTBEHHOI'O BOOOpaXKEHUS,
pa3BUTHE MaTEMaTHYECKOTO MBIIUIEHUS M WHTYUIMM, TBOPYECKMX CIIOCOOHOCTEH Ha YpOBHE,
HEOO0XOAMMOM JJIsl NIPOJOJKEHUST 00pa30oBaHUs M JUJIsl CAMOCTOATENBHOM JIE€ATENIbHOCTH B 00J7aCTH
MaTeMaTHKH U €€ MPUWIOKEHNH B OyayIeit nmpodeccuoHanbHOM e TeTbHOCTH;

BOCIIUTAHUE CPEICTBAMU MAaTEMaTUKHM KYJIbTYPbl JIMYHOCTH: 3HAKOMCTBO C HCTOpPUEH pa3BUTHS
MaTEMaTUKH, OHBOJIIOLMEH MaTeMAaTUYECKUX WJECH, INOHMMAaHHWE 3HAYMMOCTH MAaTEMaTUKU UL
0O0I1IeCTBEHHOT'O TpOrpecca.

3agaun:

OBJIQIETh CHCTEMOW MAaTEeMAaTUYECKUX 3HAHMM W yMEHUH, HEOOXOAMMBIX Ui IPUMEHEHHS B
IIPAKTUYECKON AEATEIbHOCTH, U3y4YEHUN CMEKHBIX JUCLHILINH;
c(OopMHPOBATH KaYECTBA JTUYHOCTH, HEOOXOAUMBIE YEIOBEKY JJIs1 HOJHOLEHHOM )KU3HU B COBPEMEHHOM
o011ecTBe, CBOMCTBEHHBIX MAaTeMaTHUYECKOW IESTENbHOCTU: SICHOCTH M TOYHOCTH MBICIH, UHTYWULUH,
JIOTMYECKOTO  MBIIIJICHHUSI, TPOCTPAHCTBEHHBIX TMPEACTABICHUH, CHOCOOHOCTH K IPEOI0JICHUIO
TPYIHOCTEH;
¢dopmupoBaTh mpeACcTaBiIeHU 00 UAEAIX M METOJaX MaTeMaTHKH KaK YHHUBEPCAIbHOTO SI3bIKa HAYKH U
TEXHUKH, CpPEACTBA MOJEIMPOBAHUSA SBJIEHUN M IPOLIECCOB, YCTOMUMBOIO HMHTEpEca yYalluxcs K
IPEIMETY;
BOCIIUTBHIBATh OTHOLIEHMS K MaTeMaTHKe KaK K 4YacTH OOLIeYesIOBEYECKOM KyJIbTYphl, MIPAIOLICH
0COOYI0 POJIb B O0IIIECTBEHHOM Pa3BUTHH;
BBISIBJICHHE U (POPMHUPOBAHNE MATEMATUYECKUX U TBOPUYECKUX CIIOCOOHOCTEM.

OO0mas xapakTepucTuKa y4e0HOro npeamera

B kypce maremaruku 5-9 kjacca MOXHO BBIAEIUTH CIEAYIOIIME OCHOBHBIE COJAEPIKATEIbHBIC
JTUHUU: apupMeTHKa, anredpa, GyHKIIUN, TEOMETPHUSI.

Conepxxanue JnUHUU «ApupMETHKa» CIYXKHUT (YHIAMEHTOM JJs JAJIbHEHIIEro H3y4eHus
y4yallUMUCS MaTeMAaTUKU M CMEXHBIX JUCLUIUIMNH, CHOCOOCTBYET pa3BUTHIO HE  TOJBKO
BBIUUCIIUTENBHBIX HABBIKOB, HO U JIOTUYECKOTO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHUS I0JIb30BaThCS
QITOPUTMaMH, CHOCOOCTBYET Ppa3BUTHUIO YMEHHMM IUIAHUPOBaTb M OCYLIECTBIATH JI€ATEIBHOCTD,
HalpaBJIEHHYIO Ha peIleHue 3a/1a4, a TaKKe NPHOOPETEHNIO0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
IIOBCEJHEBHOM KU3HH.

Conepxanne TMHUU «AnreOpa» crocoOcTByeT (POPMUPOBAHHIO Y YUAIIMXCS MAaTEMaTUYeCKOTro
anmapara A pelleHus 3aJad K3 pa3lieloB MaTEeMaTHKH, CMEKHBIX IPEIMETOB M OKpYXKaroLeil



peanbHOCTH. SI3bIK anreOpbl MOAYEPKHUBAET 3HAYCHME MAaTeMaTHKU Kak s3blKa JJI [OCTPOEHUS
MaTEMaTHYECKUX MOJIENIEH ITPOLIECCOB U ABJICHUI PEealbHOTO MHUpA.

Pa3zButue anropuTMHUECKOTO MBIIUICHUS, HEOOXOAUMOT0, B YaCTHOCTH, JUII OCBOCHMS Kypca
UHPOPMATUKH, U OBJAJCHUE HABBIKAMU JACAYKTHBHBIX PACCYKIACHUN TaKXkKe SBISIOTCS 3aJadyaMH
u3yueHust anreOpsl. [Ipeobpa3oBanne CUMBOJBHBIX ()OPM BHOCHUT CIICHU(PUUECKUI BKIIAJ B pa3BUTHE
BOOOpaKEHUS YYalIUXCs, UX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYeCTBY. B OCHOBHOW miKoJje
MaTepuai rpynnupyeTcs: BOKPYT pallMOHAIbHBIX BBIPAKCHUN.

Conepxanue pasznena « DyHKIIMM» HALEJICHO Ha MOJYyYEHHUE IKOJIbHUKAMU KOHKPETHBIX 3HAaHUMI
0 (pyHKIMM Kak BaKHEHIIEH MaTeMaTHYECKOW MOJENHU Jisl ONUCAHUS U MCCIEOBaHUS Pa3sHOOOPa3HbIX
nporeccoB. M3ydeHue 3Toro Matepuaia CrocoOCTBYET PAa3BUTHIO Y y4aIMXCsl YMEHMs HMCIIOJIb30BaTh
pa3iuyHble S3BIKM MaTEMaTHKU (CIIOBECHBIM, CHUMBOJMYECKUH, TpaHUuecKuil), BHOCUT BKJIAJ] B
(opMHpOBaHUE MPEACTABICHUI O POJIM MATEMATUKH B Pa3BUTUU [IUBUIN3AIMH U KYJIbTYPBI.

Jluausa «'eomeTpus» — OIUH M3 BAXHEUIIMX KOMIIOHEHTOB MaTeMaTHYECKOro oOpa30BaHUS,
OHa HeoOXoanMa JJIsl MPUOOPETEeHUS KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U MPAKTUYECKH 3HAUYUMBIX
yMeHu#, (GOpMHpPOBaHMA  sI3bIKa  ONHUCAHHUA  OOBEKTOB  OKPYKAIOIIEr0  MHpa,  pa3BUTHUSA
IPOCTPAHCTBEHHOI'O BOOOpPaXEHUS W MHTYHLUH, MAaTeMaTHMYeCKOHW KyJIbTYpbl U 3CTETHUYECKOTO
BOCIIMTAHMA ydanuxcs. M3ydeHue reomMeTpum BHOCHT BKJIAJ, B Pa3BUTHE JIOTHYECKOTO MBIIUICHUS U
(dopMHpoBaHHE TOHATHA JoOKa3arenbcTBa. CoueTaHue HarJIAAHOCTH CO CTPOTOCTBIO  SIBJSETCA
HEOTHhEMJIEMOI YacThI0 TeOMETPUUECKUX 3HAHUN. MaTepual, oTHocsmuics K 61okam «KoopauHate» u
«BexTopbl», B 3HAUMTENBHOW CTENEHM HECeT B ceOe MEeXKIpEeIMETHbIE 3HaHUS, KOTOpble HAaXOISAT
IIPUMEHEHHUE KaK B Pa3JIMYHbIX MaTEMAaTUYECKUX JUCLUIIINHAX, TAK U B CMEKHBIX IIPEAMETAX.

MecTo y4eOHOTro npeamMera B y4eOHOM IJIaHe

Pabouast mporpamma mo marematuke paccuutana Ha 680 gacoB. B 5-6 kmaccax orBoautcs 340
YacoB.

5 KJ1acc
-5 yacoB B Henelo, oomuii 00seM 170 yacos

6 Kknacc
-5 yacoB B HeAem0, 001U 00beM 170 yacos.

st 7-9 xmaccoB pabouas nmporpamma paccurtada Ha 510 gacos:

Ha u3y4yeHue pazaena «Anredpa» orsoautcs 306 qacos
-3 yaca B Heaeqro B 7 kiacce, oomuii 00beM 102 yacos,
-3 yaca B Heaemro B 8 kiacce, oomuii 00beM 102 yacos,
-3 yaca B Heemo B 9 kitacce, o0muii o0bem 102 gacos.
Ha u3yudeHue paszaena «I'eomerpus»- 204 yaca
-2 Jaca B HeZelo B 7 Kiacce, oOmuii 00beM 68 4acos,
-2 Jaca B HeZEelo B 8 Kiacce, o0muii 00neM 68 uacos,
-2 Jaca B Hegenro B 9 kinacce, oOmuii 00beM 68 Jacos.

IInanupyemMble pe3yJbTaThl H3y4eHHS YU4eOHOI0 peaMeTa
[IporpamMma mo3BoJisieT O0OMBAThCS CIEAYIOIIUX PE3YJIbTaTOB OCBOCHHSA O0Opa30BaTEIbHOM
MpOrpaMMBI:

BeinyckHuk B 5-6 kiaccax HayuyuTcs (IJs1 MCNOJB30BAHHUS B NMOBCEJIHEBHOH KU3HHM U
o0ecre4yeHUs1 BO3MOKHOCTH YCIIEIHOTO MPOI0JIKeHUs 00pa3oBaHusi HA 0a30BOM YPOBHe)

° OHCpHpOBaTB Ha 0a30BOM YPOBHE HNOHATHUAMH: MHOXECTBO, 3JICMCHT MHOXKECTBA, IMOJAMHOXKECTBO,
IMPUHAAJIC)KHOCTD,

® 331aBaTb MHOXXCCTBA MCPCUNCIICHUCM UX JJICMCHTOB;

® HaxXOAUThb NCPECCUCHUC, O6’I)C,Z[I/IH6HI/IC, IIOAMHOXKECTBO B HpOCTefIH.IHX CUTyaluiaX.
B noBce1HeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:



® DpAacCIIO3HABaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3BIBAHHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE IMOHATHSIMHU: HATYPAIbHOE YHCIIO, IEJI0€ YUCIIO, OOBIKHOBCHHAS
JIpo0b, AecATUYHAs IPOOb, CMEIIAHHOE YHCII0, PAIIMOHATLHOE YHCIIO;

® TJCIOJL30BaTh CBOWCTBA YHCEN M IPaBHJIa NEUCTBHHA C PAlMOHATHHBIME YHCIIAMHU TIPU BBITIOJIHCHUH
BBIYMCJICHHIA;

® HCNOJB30BaTh MPHU3HAKU ACTUMOCTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUU BBHIYMCICHUN U PEIICHUU
HECJI0)KHBIX 3a/1a4;

® BHINOIHATH OKPYTJIEHUE PAIlHOHAILHBIX YHACENT B COOTBETCTBHHU C TPABUIIAMH;

® CpPaBHMBATH PAIIMOHAILHBIC YHCTIA.
B noBceaqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTrUX MpPeIMeTOB:

® OIICHWBATH PE3YHTATH BEIYUCICHUH TIPH PEIICHUH NMPAKTHYECKUX 3a71aY,

e BBIMOJTHATH CPABHEHHUE YHCEN B PEATbHBIX CUTYAIIHSX;

® COCTaBJIATh YHCJIOBBIC BBIPAKCHUSA IPU PEIICHUHM MPAKTUYECKHUX 3aja4d W 3a7a4 U3 APYTHX YIeOHBIX
MPEIMETOB.
CraTncTHKa U TEOpHsi BEPOATHOCTEM

e [IpeacraBnsaTh faHHBIC B BUAC TaOIUIl, AUATPAMM,

e yyTaTh HH(OOPMAITHIO, TIPEACTABICHHYIO B BUJIE TAOJHUIIBI, TUATPAMMBI.
TexcToBbBIE 3a7a4H

e Pemarh HECIOXKHBIC CIOXKETHBIC 33]]a91 Pa3HBIX TUIIOB HAa BCE apU(PMETHUCCKUE JICHCTBYS,

® CTPOUTH MOJENH YCJIOBHUS 3a1adud (B BUJIC TAOJUIBI, CXEMBI, pUCYHKa), B KOTOPOH JaHBl 3HAYCHUS
JIBYX U3 TPEX B3aNMOCBS3aHHBIX BEJIMYHH, C IICJIBIO TIONCKA PEIICHUS 3aadH;

® OCYHICCTBISATh CIIOCOO IMOKMCKA PEIICHUsS 3aJayd, B KOTOPOM PAaCCyKIACHHE CTPOHUTCS OT YCIOBUS K
TpeOOBAHUIO WK OT TPEOOBAHMS K YCIIOBHIO;

® COCTaBJIATH IUIAH PEIICHUS 33]1a4u;

® BBIACIATH 3TAIlbI pemeHI/m 3aJa4u,

® HHTEPIPETUPOBATh BBIYUCIUTEIIbHBIC PE3YyJIbTaThl B 3ajadye, HCCICAOBATH IMOJIYYCHHOE PEIICHUES
3a7a4H;

® 3HATh pPa3lIU4YHe CKOPOCTEH 00BEKTa B CTOSIUEH BOJIE, POTUB TEUSHUS H M0 TEYCHUIO PEKU;

e pemaTh 33/1a4M Ha HAXOXKJICHUE YaCTH YHCIIa U YHCIIa [10 €T0 YacTH;

e pemaTh 33/1a4M Pa3HBIX THITOB (HAa pabOTy, Ha MOKYIKY, HA ABM)KCHHUE), CBA3BIBAIOIINX TPU BEIUINHEI,
BBIJACJISITh 3TU BCJIIMYHUHBI U OTHOIIICHUSA Me>1<):[y HHUMU,

® HAXOAWThH MPOIEHT OT YKCIA, YUCIIO IO MPOIEHTY OT HETO, HAaXOAHUTh MPOIEHTHOE OTHOIICHHUE ABYX
YHCCJI, HAXOOUTH HpOHeHTHOe CHHUXXCHUC UJIN HpOHeHTHOC IIOBBINICHUEC BCIINYUHBI,

® pelaTh HECIOXKHBIC JIOTHYSCKHUE 3a/1a4l METOJIOM PacCyKICHHUH.
B noBceqHeBHOM KU3HU U NIPU U3YYEHUH APYIrUX NpPeIMeTOB:

® BBIIBUTaTh TUIIOTE3BI O BO3MOXKHBIX IIPENENIBHBIX 3HAYEHUSAX MCKOMBIX BEJIMUYMH B 3a1aye
(menmaTh MPUKUIIKY)
Harasinnas reomerpus
I'eomeTpuuyeckue purypnbi

e OrmnepupoBaTh Ha 0a30BOM YypOBHE MOHATUAMH: (GUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, yroj, MHOTOYIOJIbHUK, TPEYIOJIbHUK W YETBIPEXYTOJBbHUK, NPSAIMOYTOJIBHUK W KBaJpar,
OKPY>KHOCTb U KPYT, IPSIMOYTOJIbHBIN MapasuieNienumen, Kyo, map. M3o0paxars nzydaembie (GUTyphbl OT
PYKH ¥ C TOMOLIBIO JIMHENKHU U LUPKYJISL.

B noBceqHeBHOM KU3HU M IPU U3YYE€HUM JPYTUX MPeIMETOB:

® pelaTth NPAaKTUYECKHUE 33/1a4X C IPUMEHEHHEM IIPOCTEHIIINX CBOMCTB (hUTYD.
HN3MepeHus U BBIYUCTICHUSA

® BBINOJIHATh U3MEPEHUE JJIMH, PACCTOSIHUM, BEIUYUH YIJIOB, C IOMOIIBIO UHCTPYMEHTOB IS
U3MEPEHU IUIUH U YIJIOB;

® BBIYUCIATH IUIOLIAAN IPAMOYTOJIbHUKOB.
B noBceaqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTrUX MpPeIMeTOB:

® BBLIUUCIATH PACCTOAHUS HAa  MECTHOCTM B  CTAaHAAPTHBIX  CUTyalUsX, IUIOLIAAU
NPSIMOYTOJIbHUKOB;

® BBLIMOJTHATH MPOCTEHUIIINE MTOCTPOSHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOJMMbBIE B PeallbHOM
JKA3HU.



HUcTopusi MaTeMaTHKHU

® ONUCHIBATh OTJENbHBIC BBIJAIOLIUECS PpPE3YyIbTaThl, IOJYyYEHHBbIE B XOJE pPa3BUTHUS
MaTE€MaTHUKHU KaK HayKH;

® 3HaTh NpPUMEPbl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBA3M C OTEUECTBEHHOW U
BCEMHUPHOHN UCTOPUEH.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Kiaccax (s o0ecneyeHus BO3MOKHOCTH
YCIEIHOr0 NMPOJ0JIKeHUs 00pa3oBaHus HA 0230BOM M yIJ1y0JI€HHOM YPOBHSIX)
DJieMeHThI TEOPUH MHOKECTB M MATEMATUYECKOM JIOTUKH

e  OmepupoBaTh MOHATHSIMHU: MHOKECTBO, XapaKTEPUCTUKU MHOXECTBA, SJIEMEHT MHOYKECTBA, ITyCTOE,
KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IIOAMHOKECTBO, IPUHAIEXKHOCTbD,

e  OIpelenaTh MPUHAIUIEKHOCTb 3JIEMEHTa MHOXECTBY, OOBEAMHEHHIO M INEPECEUEHUI0 MHOXKECTB;
3aJaBaTh MHOXKECTBO C IIOMOIIBIO IIEPEYUCIICHNUS 3JIEMEHTOB, CJIOBECHOTO OMMCAHHMS.
B noBceqHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

® DacIO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUA,

® CTPOUTH LIETIOYKH YMO3aKJIFOUEHUI HA OCHOBE HCIIOIb30BAHUS MPABUII JIOTUKH.
Yucaa

e  OnepupoBaTh NOHATHSAMHU: HAaTypaJbHOE YHCIO, MHOXECTBO HATypaJIbHBIX YHCEJN, LIEJI0e YHCIIO,
MHOXECTBO LEJBIX YHCEN, OOBIKHOBEHHAsI APO0b, ACCATUYHASL IPOOb, CMEIIaHHOE YHMCIIO, pAllMOHAJIbHOE YHCIIO,
MHOKECTBO PALUOHAIBHBIX YHCEJI, TEOMETPUUECKasi MHTEPIPeTalus HaTypabHbIX, LIEbIX, PAllMOHATIbHBIX;

®  [IOHMMATh U OOBSICHATH CMBICII TIO3UIMOHHOM 3aIIMCH HATypaIbHOTO YNCIIA;

o BBITIOJIHATH BBIYUCJIICHHA, B TOM YHUCJIE C HUCIIOJIB30BAHUEM IMNPUEMOB pPAllMOHAIBHBIX BBI‘H/IC.HGHI/II‘/'I,
00OCHOBBIBAaTh AJITOPUTMBI BBHITIOJTHEHUS! JEHCTBUIA;

®  HCTOJB30BaTh MPU3HAKY JAeTUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11, cyMMBI ¥ TPOU3BEACHIS YHUCET TIPH
BBITOJIHEHUHU BBIYHCIICHUH U peIlIeHNH 3a1a4, 000CHOBBIBATH PU3HAKH JETUMOCTH;

e  BBINOJHATH OKPYTJICHHE PALIMOHATIBHBIX YHCEIl C 3aJaHHONH TOYHOCTHIO;

®  YIOPSIOYUBATDH YKCIIA, 3AIMCAHHBIEC B BUI€ OOBIKHOBEHHBIX U JECATHYHBIX Opo0eii;

e  Haxoauts HOJI 1 HOK 4mncen n uCconb30BaTh UX MPH PELLICHUH 3a/1a;.

e  OmNepupoBaTh HOHATHEM MOAYJb YUCIIA, TEOMETPHUYECKas HHTEPIPETALMS MOIYJIsl YHUCIA.
B noBceqHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

® [PUMEHSTh MpaBUiia NPUOIMKEHHBIX BBIUMCICHUN MPU PEUICHUH MPAKTUYECKUX 33434 U
pElIeHNH 3a/1a4 IPYTHX YYEOHBIX MPEAMETOB;

®  BBINOJHATH CPABHEHHUE PE3YJILTATOB BBIUUCICHUMN IIPU PELIEHUH IPAKTUYECKUX 3a]1a4, B TOM
yuclie TpUOIMKEHHBIX BbIUMCICHHUI;

®  COCTaBJIATH YHCJIOBBIE BBIPAKEHUS U OLICHUBATh UX 3HAYEHUS MPU PEIICHUU PAKTUYECKUX
3a]a4 U 3a7a4 U3 IPYrux y4eOHbIX MPEIMETOB.
YpaBHeHUsS M HEPaABEHCTBA

e OnepupoBarh TMOHATUSIMH: PABEHCTBO, UHKCIOBOE PpABEHCTBO, YpaBHEHUE, KOPEHb
YpaBHEHU, pELICHNE YPaBHEHU S, YNCIIOBOE HEPABEHCTBO.
CTaTuCTHKA ¥ TeOpHs BEPOATHOCTE

e  OmepupoBaThb NOHATHUAMH: CTOJIOUATBIE M KPYrOBBIE AMArpaMMbl, TaONMIBl JaHHBIX, CpEIHEe
apudmeTHyecKoe,

®  U3BJIEKaTh, MH(OPMALIKIO, TPE/ICTABICHHYIO B TaOIUIIaX, HA AUAarpaMMax;

®  COCTaBJIATH TAOJUIIbI, CTPOUTH AUArPAMMbI HA OCHOBE JaHHBIX.
B noBceqHeBHOM KU3HU U NIPU U3YYEHUH APYIrUX NpPeIMeTOB:

®  W3BIICKaTh, HHTEPIPETUPOBATH U MPeOOpPa30BHIBATH HHPOPMAIIHIO, TPEJICTABICHHYIO B TaOIHIIaxX
Y Ha IHarpaMMax, OTPa)Karollyro CBOKMCTBA U XapaKTEPUCTUKHU PEAIbHBIX MPOLECCOB U SIBJICHUI.
TexcToBbIE 3a0a4H

e  PemaTh IpOCThIE U CIOXKHBIE 331a4M PA3HBIX TUIIOB, a TAK)KE 331241 IOBBILICHHON TPYJHOCTH;

®  JCIIOJIB30BAaTh DPa3Hble KpPAaTKUE 3alMCH KaK MOJENIU TEKCTOB CJIOXKHBIX 3a4ad Ul HOCTPOCHUS
MIOMCKOBOM CXEMBI U peIlIeHHs 3a1ay;

e  3HATh U MPUMEHATH 00a criocoda MoucKa penieHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO B OT YCIIOBHUS K
TpeOOBaHUIO);

e  MOJENHMPOBATH PACCYKICHUS MPH MOUCKE PELICHUs 3a]a4 C MOMOIIBIO rpad)-CXeMbl;

®  BBIJCHATH ITAIBI PELICHUS 3a/1a41 U COJePKaHUE KaXXI0ro ITana,



®  UHTEPIPETUPOBATh BBIYUCIUTEIBLHBIC PE3yJbTaThl B 3ajladye, UCCIEIO0BATh TOIYYCHHOE PEIICHUS
3a/1a4w;

®  aHANIM3WPOBATh BCEBO3MOXKHBIC CHTYallUHd B3aMMHOTO PACIOJIOKEHUS JIBYX OOBEKTOB M M3MCHCHUE
WX XapaKTePUCTUK TPH COBMECTHOM JBIDKEHHH (CKOPOCTb, BpPEMS, PACCTOSHHE) TMpPH pEIIeHUH 3aJad Ha
JIBUKCHHE IBYX OOBEKTOB KaK B OJTHOM, TaK ¥ B IIPOTHUBOIIOJIOKHBIX HATIPABIICHHSX;

° HCCJICA0BATL BCCBO3MOXKHBIC CUTYAllUU IIPpU PCHICHUU 3a/]a4 Ha JBUIKCHUC IO PCKE, paCCMaTpUBATh
Pa3HbIE CUCTEMBI OTCUETA,

o pemarb pa3H006pa3HbIe 3aa4u «Ha 4aCTHu»,

e pemarh U OOOCHOBBIBATH CBOE pEIICHHE 3a/1au (BBIICIATH MAaTEMATHYECKYI0 OCHOBY) Ha
HAXO0X/ICHHE YaCTH YMCIIa U YUCIIa IO €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICa IpoOH;

® 0CO3HaBaThb M OOBSCHATH MJEHTUYHOCTb 33Jay pa3HBIX THUIIOB, CBS3BIBAIOLIUX TPHU
BEJIMYMHBI (Ha paboTy, Ha TOKYIKH, HAa JABW)XCHUE); BBIICISTh ST BEIMYUHBI U OTHOIICHUS MEXIY
HUMHU, IPUMEHSATH X IIPU PELIEHUH 3a7a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 337Ul YKa3aHHBIX THIIOB.
B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU APYTUX NPeIMETOB:

®  BBIIENATH NPHU PEIICHUU 3a/1ay XApaKTEPUCTUKU PACCMATPUBAEMOW B 3aJaude CUTYallUH,
OTJIMYHbIE OT pealibHbIX (T€, OT KOTOPBhIX a0CTparupoBalKCh), KOHCTPYUPOBATh HOBBIE CHUTYaIlH C
YU4E€TOM STHUX XapaKTEPUCTHK, B YACTHOCTH, NPHU PELICHUWH 3aJad Ha KOHIICHTPALMH, YYUTHIBATh
IJIOTHOCTh BEILIECTBA;

e pewmaTh U KOHCTPYMPOBATH 3aJa4lM HAa OCHOBE PACCMOTPEHMS DPEAIBbHBIX CUTYyallWil, B
KOTOPBIX HE TPEOYETCsI TOYHBIN BRIYUCIUTEIHHBINA pe3yibTar;

e  pelaTh 33/1a4u Ha ABUKEHUE MO PEKe, pacCMaTpUBas pa3Hble CUCTEMbI OTCUETA.
HarasinHas reomerpus
I'eomeTpuueckue purypnbi

e ll3Bnekarh, MHTEPIPETHPOBATHL U TIPEOOPA3OBBIBATH HMH(POPMAIMIO O TEOMETPUICCKUX (GUTYpaxX,
MMPCACTABJICHHYIO HAa UCPTCIKAX;

o I/I306pa)KaTB n3ydgacmbIC (1)I/Il"ypBI OT PYKH U C TIOMOIIIBIO KOMIIBIOTCPHBIX HTHCTPYMCHTOB.
N3mepeHusi M BHIYHCICHUS

®  BBINOJHATh U3MEPEHUE JIINH, PACCTOSIHUI, BETUYUH YIJIOB, C IOMOIIBI HHCTPYMEHTOB IS
U3MEPEHUM UIUH U YIJIOB;

® BBUHCIATH IUIOMIAJM  NPSIMOYTOJBHUKOB,  KBAaApaToB, OOBEMBI  MPSMOYTOJIBHBIX
napajuieJenuIne10B, KyOoB.
B noBcenHeBHOI KU3HM U NIPH U3YYeHHUU APYTUX NPeIMETOB:

o BBIYUCIATL PpaCcCTOAHHMA Ha MCCTHOCTH B CTAHAAPTHBIX CUTyalUdX, IUIOIIAAW Y4YaCTKOB
MIPSMOYTOJIEHOM (OPMEI, 00HEMBI KOMHAT;

° BBIIIOJIHATH HpOCTCﬁMHe MNOCTpOCHHA HAa MECTHOCTH, HCO6X0}_'[I/IMBIC B peanbﬂoﬁ KHU3HU,

° OLICHUBATH pa3MCphbl pCalbHbIX 00BEKTOB OKpYKaromiero Mmupa.

HUcTopusi MaTeMaTHKH

) XapakTepru3oBaTh BKJIaJ] BBIJAIOIINXCS MATEMATHKOB B Pa3BUTHE MATEMATUKK M WHBIX HAYYHBIX
oOJacre.

I[To okxonwanmm kypca 7- 9 kjacca, mporpamMma II03BOJIIET JOOMBATHCS CIEIYIONMINX
pe3yabTaTOB OCBOCHHS 00pa30BaTeILHON IPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUSI:
JUYHOCMHYLE:
1) OTBETCTBEHHOTO OTHOIICHUS K YICHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIINUXCS K CAMOPA3BUTHIO
¥ caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUEHHUIO U TTO3HAHUIO;
2) ¢opMupoBaHHS KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYAHHYECTBE CO
CBEPCTHHUKaMHM, CTApIIMMU U MIIAJIIMMU B 00pa30BaTeIbHOM, yueOHO-HCCIe10BaTeIbCKON, TBOPUECKOM
U IPYyTUX BUJIAX JIEATEIbHOCTH;
3) yMeHus SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOW M NMHUCHbMEHHOH pedd, MOHUMAaTh
CMBICJI IOCTaBJICHHOM 3aj]aui, BRICTpauBaTh ApryMEHTAIUIO0, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEDBI;
4) mTepBOHAYATBLHOTO TIPEJCTABICHUS O MaTeMaTHYeCKOW Hayke Kak cdepe dYemoBedecKoi
NEeSTENILHOCTH, 00 dTamax e€ pa3BUTHsI, 0 €€ 3HAYUMOCTH JJIs Pa3BUTHUS ITUBUIIH3AIINH,



5) KpPUTHUYHOCTH MBIIUICHHUS,, YMEHMsI pacro3HaBaTh JIOTUYECKH HEKOPPEKTHbIE BbICKA3bIBAHUS,
OTJIMYATh TUIOTE3Y OT aKTa;
6) KpEaTHMBHOCTH MBIIUICHHS, WHHUIMATHBBI, HAXOJUYUBOCTH, AaKTUBHOCTH TPH  PELICHUU
apru(MeTHUECKUX 3a1a4;
7) yMEHHsI KOHTPOJIUPOBATh MPOIECC U Pe3yabTaT yueOHOM MaTeMaTH4eCKOl e TeIbHOCTH;
8) dhopMupoBaHHs CIIOCOOHOCTH K SMOIIMOHATHHOMY BOCIIPUSATHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/1ad,
pELIEeHHH, paCCyKICHUI;
Memanpeomemuuple:.
1) cmocoOHOCTH CaMOCTOSITENIBHO INIAHUPOBAThH allbTEPHATUBHBIE MMYTH JOCTHKEHUS 11eJIeii, 0COZHAHHO
BBEIOMPATh Hanbosee 3P HEeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX U MTO3HABATEIbHBIX 33724,
2) yMeHHsI OCYIIECTBIISITh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHBBI;
3) cnocoOHOCTH aJeKBaTHO OLIGHUBATh NPABMWIIBHOCTh WM OHIMOOYHOCTH BBINOJHEHHS Yy4eOHOU
3a1auu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;
4) yMeHusi yCTaHABIUBATh INPUYMHHO-CIECACTBEHHBIC CBS3U; CTPOUTH JIOTUYECKHUE DPACCYXKIACHUS,
YMO3aK/II04eHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;
5) yMeHus co3faBaTh, IPUMEHSITh U MPEOOPA30BbIBATh 3HAKOBOCUMBOJIMYECKUE CPEICTBA, MOJAEIU U
CXEMBI JIJIsl pelIeHHs Y4eOHbIX U TO3HABaTeNIbHbIX 33/1a4;
6) pa3BUTHUSL CIOCOOHOCTH OPraHU30BBIBATH yU4E€OHOE COTPYIHUYECTBO U COBMECTHYIO NIESATEIBHOCTh C
YUYUTENEM W CBEPCTHUKAMHU: OIPEICNATh LEIH, pachpeaeisaTb (YHKIMM M POIM yYaCTHUKOB,
B3aMMOJICHICTBOBAaTh U HAXOAUTHh 00IIMe crnocoObl paboThl; yMEHHUs paboTaTh B TpYIIE: HAXOIUThH
o0miee pemieHHe M paszpemarb KOH(IUKTH Ha OCHOBE COTJIACOBAHUS TMO3UIMHA M y4éTa HHTEPECOB;
ciymaTh napTHépa; GopMyaHpoBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;
7) dopmupoBaHus y4eOHONW M OOIIETOIL30BATEIBCKOM KOMIIETEHTHOCTH B OOJACTH HCIIOIh30BaHUS
nH()OPMaAITMOHHO-KOMMYHHKAMOHHBIX TexHosorui (MK T-komneTeHTHOCTH);
8) mepBOHAYAIBLHOTO MPEACTABICHUS 00 UIEAX U O METOJaX MaTEMaTHKU Kak 00 YHUBEpPCAIbHOM SI3bIKE
HAyKH U TeXHUKHU;
9) pa3BuTHs CIOCOOHOCTH BUAETh MAaTeMaTUYECKYIO 3aJady B JPYTUX AMCUUIUIMHAX, B OKpYKarolei
KHU3HH,
10) ymMeHHMs HaxOOUTh B pa3jIMYHBIX HMCTOYHUKAX HH(OPMAIMIO, HEOOXOOUMYIO Ui pPELICHHS
MaTeMaTHYECKUX Mpo0JieM, U MPEICTaBIATh €€ B MOHATHOW (hopMe; MPUHUMATH PELICHUE B YCIOBUSX
HETOJIHOM 1 N30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(OPMALINY;
11) ymMeHus MOHKMMATh W KCIOJIb30BATh MaTeMaTUYECKUE CPEJICTBA HATIAIHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJI WUTIOCTPALNK, HHTEPIIPETAlluU, apTyMEHTallUH;
12) yMeHus BBLABUTATh THIOTE3bl MPHU PEHICHUHM YYE€OHBIX 3a/la4 M IMOHUMaHUS HEOOXOJUMOCTHU HX
MPOBEPKU;
13) moHHMaHUs CYITHOCTH aJTOPUTMHUECKUX MPEANHUCAHUN U yMEHUs JIEHCTBOBATh B COOTBETCTBUU C
IPEIOKEHHBIM allTOPUTMOM;
14) ymeHHsI CaMOCTOSITENILHO CTABUTh LIEJIH, BBIOUPATh U CO3/aBaTh aJrOPUTMBI JJIsl PELICHUS Y4eOHBIX
MaTeMaTHYeCKUX Mpooiiem;
15) cnocoOGHOCTH TMIAHUPOBATh M OCYIIECTBISATH JNEATEIbHOCTh, HANPABICHHYIO HAa pELIECHUE 3a/1ay
HCCJIEIOBATEIBCKOTO XapaKTepa;

Boinycknuk nonyyum 603M0MCHOCHIb HAYYUMBCA:
paboTath C MaTEMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHHE, M3BJICYCHHE HEOOXOMMMONW MH(POPMAIIUH),
TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOH M MUCbMEHHOU peuu, MPUMEHSISI MaTeMaTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIMKY, HCIIOJIb30BaTh pPAa3JIMYHbIC S3bIKKH MaTEMaTUKU (CIOBECHBIH,
CHUMBOJIMUYECKUH, Tpaduueckuii), pa3BUTHS CIOCOOHOCTH OOOCHOBBIBATH CYXJIEHUS, HPOBOJIUTH
KJ1acCU(PUKALUIO;



BJa/IeTh 0a30BBIM TMOHSATUHHBIM alllapaToM: UMETh IPEJCTaBICHHUE O 4Yucie, IPoOH, MPOIEHTax, 00
OCHOBHBIX TIEOMETpHYeCKHX oOBeKkTax (Touka, TMpsMas, JOMaHas, Yrojl, MHOTOYTOJbHUK,
MHOTOTPaHHHK, KPYT, OKPYXKHOCTh, Imap, cdepa u 1p.), (OPMUPOBAHHUS TPEIACTABICHUN O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MUPE M pa3IMYHBIX CrI0co0axX UX W3YyUeHUS;
BBIMOJIHATE apudmMeTHueckue mnpeoOpa3oBaHusl PALMOHATBHBIX BBIPAKCHUN, NPUMEHATh HUX JUIA
pPCIICHUA y‘I€6HBIX MAaTEMATUYCCKUX 3aJa4 U 3aJa4, BOGHHKAIOIINX B CMCXKHBIX y‘-ICGHBIX npeamMeTax;
M0JIb30BATHCS U3YYEHHBIMH MaTeMaTHYECKUMH (pOpMyIIaMH;
OBJIAJICTh METOJAaMU PELICHUS 33/7a4 Ha BBIUMCICHMSI U JI0Ka3aTeIbCTBA: METOJAOM OT MPOTHBHOIO,
METOJIOM MOA00MS, METOI0M Tlepedopa BapuaHTOB U METOI0M T€OMETPUUYECKUX MECT TOUEK;
MPUOOPECTH OMBIT MPUMEHEHUs alreOpanyeckoro M TPUTOHOMETPUYECKOro ammapara U uaeu
ABWIKCHUS IPU PCIICHHUU I'COMCTPUYCCKUX 3a1a4,
OBJIAJCTH TpaHHHHOHHOﬁ cxeMou peUICHHUA 3ala4 Ha MOCTPOCHUC C NOMOIIBIO HUPKYIIA U JIMHEHKU:
aHaJIN3, MOCTPOCHHE, JOKA3aTEILCTBO U UCCIICIOBAHUE;
HAyYUTHCS pelIaTh 3ajadyd Ha TMOCTPOCHHE METOJOM TE€OMETPUYECKOTO MEeCTa TOYEK U METOJO0M
MOIO0HS;
MPUOOPECTH OMBIT HMCCIEAOBAaHUS CBOWCTB IUITAHUMETPUUYECKUX (UTYP C MOMOIIBI0 KOMIBIOTEPHBIX
porpamm;
BBIUMCIIATh  IUIOHIaAW  (Uryp, COCTaBIEHHBIX W3 JABYX WIM 0Oojlee  MPSIMOYTOJbHUKOB,
napauIeIorpaMMOB, TPEYTOJIBHIKOB, KPyTa U CEKTOpa;
BbBIYUCIIATH miomanu MHOTI'OYT'OJIbHUKOB, HCIIOJIb3YA OTHOLICHUA PABHOBCIIMKOCTU u
PaBHOCOCTABJICHHOCTH;
IPUMEHSATH aNreOpanyecKuil 1 TPUrOHOMETPUUECKUH anmnapaT U MU IBH)KEHUS NP PEIICHUU 33134
Ha BBIYUCIICHUE TUIONIA/Iell MHOTOYTOJIbHUKOB;
OBJIAJIETh KOOPJAMHATHBIM METOJOM pEIICHUs 3a]ad Ha BBIYHUCICHHS U JI0Ka3aTeIbCTBA; MPUOOpPECTH
OMBIT HCIIOJIb30BAHUSI KOMIBIOTEPHBIX MPOrpaMM JJisi aHaju3a YacTHBIX CIy4yaeB B3aWMHOTO
PacIoJIOKEHUsI OKPYKHOCTEH M TMPSAMBIX; OBIAJAETh BEKTOPHBIM METOJOM JJisi pEIleHHs 3aJad Ha
BBIUMCJICHHS] U JOKA3aTeIbCTRA.

Buvinycknuk nayuumcs:
paboTarh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBAaHUE, U3BJICUEHUE HEOOXOIMMON HMH(DOpMAIUN),
TOYHO U I'PaMOTHO BbIpaKaTb CBOU MBICJIA B YCTHOﬁ U MUCHMEHHOU peun. NpUMCHAA MATEMATUYCCKYIO
TCPMHUHOJIOTUIO W CHUMBOJIUKY, MHCIIOJb30BAThL PA3JIMYHBIC SA3BIKM MATCMATHKU ( CHOBCCHBIﬁ,
CUMBOJIMYECKUHN, Tpaduueckuii), 0O0CHOBBIBATh CYXKJICHHUS, TPOBOJIUTH KJIaCCU(PHUKAIINIO, TOKA3bIBAThH
MaTeMaTU4YeCKUe YTBEPKACHHUS;
BJa/IeTh 0Aa30BbIM MOHATUHHBIM aNNapaToM: UMETh MPEJICTABICHUE O YHCIE, BIAJCHHE CUMBOJBHBIM
A3BIKOM ~ aireOpbl, 3HAHHME JJIEMEHTApHBIX (PYHKIHMOHAIbHBIX 3aBUCUMOCTEH, (OpMUPOBaHUE
HpeI[CTaB.HeHI/II\/'I 0 CTaTUCTUYCCKUX 3dKOHOMCPHOCTAX B p€aJIbHOM MHPC U O Pa3JIMYHBbIX cnoco6ax ux
u3yudeHust, 00 0COOEHHOCTSIX BBIBOZOB U MMPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapakTep;
BBINIOJIHATH  alredpandeckue mnpeoOpa3oBaHUsl PAIMOHAIBHBIX BBIPAKEHHH, HPUMEHATh WX JUIA
pCIICHHUA y‘I€6HBIX MAaTEMATUYCCKUX 3aJa4 U 3aJa4, BOGHHKAIOIINX B CMCXHBIX y‘-ICGHBIX npeamMeTax;
M0JIb30BATHCSA MaTEeMAaTUYECKUMU (OPMYJIaMH U CAaMOCTOSITENILHO COCTABIATH (POPMYIIbI 3aBUCUMOCTEM
MEXly BEIMYMHAMH Ha OCHOBE 0000IIEHHUS YaCTHBIX CIIy4aeB U IKCIIEPUMEHTA;
peliaTh JIMHEWHbIE U KBaJipaTHbIE YPaBHEHHsI U HEPABEHCTBA, a TaK)Ke MPUBOANMBIC K HUM YpaBHEHUS,
HEPAaBEHCTBA, CUCTEMbl; MPHUMEHSTHh TrpaduuecKkue MpeICTaBICHUs ISl PEHIeHUs U HCCIIeOBaHUS
ypaBHeHHﬁ, HCPABCHCTB, CUCTCM, IPUMCHATH IMOJTYYCHHBIC YMCHUS IJId PCUICHUA 3a1a4 U3 MAaTCMATHKU,
CMCXKHBIX IPEAMCTOB, IPAKTHUKH,



BJIAJCTh CUCTEMON (DYHKIMOHANBHBIX MOHATUH, (YHKIHMOHAIBHBIM SI3BIKOM M CHMBOJIMKOH, yMEHHE
cTpouTh Trpaduku (YyHKIHH, OMUCHIBATH UX CBOMCTBA, MUCIOJIL30BaTh (DYHKIIMOHAIBHO-Tpaduueckue
IIPEJICTaBICHUS UIsl OMCaHUs M aHaJIN3a MaTEMATUYECKUX 3a/1a4 U PEaJIbHBIX 3aBUCUMOCTEN;

BJIaJICTh OCHOBHBIMH CITIOCOOAaMU IMPE/ICTABICHUS U aHAJIM3a CTATUCTUYECKUX JaHHBIX; YMEHHS pellaThb
3a[a4i Ha HAXO0XKJICHUE YaCTOTHI U BEPOSITHOCTU CITy4aiiHBIX COOBITHH;

IPUMEHSTh U3yUYEHHBIE MOHATHUSA, PE3YJIbTAaThl U METO/BI NP PELICHUH 33Jad U3 Pa3IMUHBIX pPa3JeiioB
Kypca, B TOM 4HCJIE 337ay, HE CBOASIIMXCA K HENOCPEJACTBEHHOMY IPUMEHEHUIO H3BECTHBIX
QJITOPUTMOB.

COCTaBJIATh OYKBEHHBIE BBIPAKCHUSI U (POPMYIIBI 110 YCIOBHUAM 3a]1a4; OCYILECTBIIATh B BBIPAKCHUSIX U
(GopMynax YHUCIOBBIE IMOACTAHOBKH M BBINOJHATH COOTBETCTBYIOIIME BBIUUCIIEHHS, OCYILECTBIIAThH
NOJICTAHOBKY OJIHOTO BBIPXEHHS B Jpyroe; BbIpaXaTb M3 (GOPMYNI OJHY IEPEMEHHYIO uepe3
OCTaJIbHbIE;

BBITIOJIHATh OCHOBHBIE JEHCTBUSA CO CTENEHSAMH C LENbIMU IOKa3aTeNsIMU, C MHOTOWIEHAMH MU C
anreOpanyecKUMHU ApOOSMU; BBIIOJIHATH PA3JIOKEHHE MHOTOWIEHOB HA MHOMKUTENU; BBIOIHSATH
TOKJECTBEHHBIE PEOOPa30BaHMsI PAllUOHATIBHBIX BBIPAXKEHUM;

IPUMEHATh CBOWCTBA apU(METHUYECKUX KBAJAPATHBIX KOpPHEH JUIsl BBIYMCICHHUSA 3HAUCHUH W
peoOpa30BaHUI YMCIIOBBIX BBIPAXKEHUH, COIEPKAIINX KBaIpaTHbIE KOPHU;

pelaTh JMHEHHbIE, KBapaTHbIC YPABHEHUS U PALlMOHAIbHbBIE YPABHEHMSI, CBOIAIIMECS K HUM, CUCTEMBbI
JBYX JIMHEWHBIX YPAaBHEHUU U HECIIOKHBIC HEJIMHENHBIE CUCTEMBI;

peuaTh JIMHEHMHbIE U KBAJAPATHbIC HEPABEHCTBA C OJAHOU IIEPEMEHHON U UX CUCTEMBI;

pemaTh TEKCTOBBIE 3a/aud alreOpandecKuM METOJIOM, MHTEPIPETUPOBAThH IOJYYEHHBIH pe3yiabTar,
POBOJIUTH OTOOp pelIeHuil, ncxoas u3 GopMyITHPOBKH 3a/1a4H;

n300pakaTh YKciia TOYKaMHU Ha KOOPJUHATHOM MPSIMON;

OIpeNeNATh KOOPAMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOUKH C 33JaHHBIMU KOOpPJMHATaAMH; N300pakaTh
MHO>KECTBO PEIICHUI JTUHEHHOTO HEPABEHCTBA;

pacno3HaBaTh apU(PMETHUECKHe M TEeOMETPUUYECKHE NPOTrpecCUH; pellaTh 3aJadyd ¢ IPUMEHEHUEM
(opMyIbI OOLIETO YWIEHA M CyMMbI HECKOJIBKHX MEPBBIX WICHOB;

HaXOJIUTh 3HaUeHUs QYHKINH, 3aJaHHON QOpMyIToif, TabmuIel, rpadKoOM 10 ee apryMeHTY; HaXOUTh
3Ha4YeHHE apryMeHTa 0 3HAYEeHUIO QYHKIINH, 3a1laHHON TpaUKOM MK TabIuIeH;

OTIpeneNiATh CBOMCTBA (YHKIMHM TO ee rpaduKy; MNPUMEHATh rpaduyeckue IpeACTaBICHUS IPH
pELIeHNH ypaBHEHUH, CUCTEM, HEPABEHCTB;

OIMCBIBATh CBOMCTBA N3YYEHHBIX (DYHKIUI, CTPOUTH UX IpapUKH.

* I10JIb30BAThCA SI3BIKOM I'€OMETPHUM JIl OMMCAHUS MPEIMETOB OKPYXKAIOLIEr0 MHpa U MX B3aUMHOTO
PacIoJIOKEHUS; * paclio3HaBaTh U N300pakaTh HA YEPTEkKaxX U PUCYHKAX TeOMETpUUYECKHe (PUTYPBI U UX
KOH(QUrypalnuy; * HaX0IUTh 3HAUYCHUSI JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOILEHUS, IPaTyCHYIO
mepy yrioB oT 0° no 180°, mpumeHsst onpenesneHusi, CBOWCTBA U MPHU3HAKU (QUTYP M UX DIIEMEHTOB,
oTHomeHUsT ¢GuUryp (paBeHCTBO, TMOA0OHME, CHUMMETPHH, IIOBOPOT, MapaUICNbHBIH MEepeHoc);
*OIIEPUPOBATh C HAYAIbHBIMU MOHATUSAMU TPUTOHOMETPHUH U BBIIIOJIHATH 3JIEMEHTAPHBIE ONEpaluy HaJ
(GYHKUIMSMHU YIJIOB; * pelIaTh 3aJaud Ha JI0Ka3aTeJIbCTBO, ONMHUPAsCh Ha M3yUYEHHBIE CBOMCTBa (uryp u
OTHOIIEHUA MEXJTy HUMHM WU IPUMEHSS HM3Y4EHHbIE METOJbl J0KA3aTEeNIbCTB; * pEllaThb HECIOXKHBIE
3aJjaud Ha IOCTPOCHHE, IIPUMEHSISI OCHOBHBIE AJITOPUTMBI ITOCTPOEHHSI ¢ IOMOILBIO IIUPKYJIS U IMHEUKH;
* pemaTh MpOoCTeHIINe IUIAHUMETPUIECKUE 3a/1a41 B IPOCTPAHCTBE

* HMCII0JIb30BaTh CBOMCTBA M3MEPEHMS JUIMH, IUIOIIAAEH U YIVIOB IPU PELICHUM 3a/la4 Ha HaXOXKICHHE
JUIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI AYT'M OKPYKHOCTH, IPayCHON MEpbI yIa; * BBIYUCIATH
IUIOUIAIM TPEYTOJIbHUKOB, IPSIMOYTOJIbBHUKOB, IIapajuIeJIOrpaMM- MOB, Tpaleluid, KpyroB U CEKTOPOB; ®
BBIUNCIIATh JUIMHY OKPYXHOCTH, JUIMHY JIYTH OKpPY)KHOCTH; 81 * BBIYMCIATH [JIMHBI JIMHEHHBIX
3JIEMEHTOB (UTYp M MX YTJIbI, UCHIOIB3Yys (POPMYIIBI JUIMHBI OKPY)KHOCTH M JJIMHBI YT OKPYXHOCTH,



dbopMyITEl IUIOMAACH Guryp; * pemarh 3a1add Ha JIOKa3aTeIbCTBO C UCIOJIb30BaHUEM (OPMYIT JJTHHBI
OKPYXHOCTH M JUIMHBI YT OKPYKHOCTH, (POPMYJI TUIOIIAACH (HUryp; * pemars NpakTHUYSCKHUEe 3a1auH,
CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX BEIIMYUH (MCIOJB3YS PU HEOOXOIUMOCTH CIIPABOYHUKHU
Y TEXHUYECKHUE CPENICTBA);

BBIUUCIIATH JUIMHY OTPe3Ka M0 KOOPAWHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPIUHATHI CEPEIUHBI OTPE3Ka; *
UCIOJIb30BaTh KOOPAMHATHBIN METO/ JUISl U3YUCHHSI CBOMCTB MIPSIMBIX U OKPYKHOCTEH;

OIEpUPOBATh ¢ BEKTOPAMHU: HAXOJUTh CYMMY W Pa3HOCTh JBYX BEKTOPOB, 33JaHHBIX I'€OMETPHUCCKH,
HAXOJWTh BEKTOP, PAaBHBIH MPOM3BEJACHUIO 33J]aHHOTO0 BEKTOpPAa Ha YHCIIO; HAXOIUTh JUISI BEKTOPOB,
33JJaHHBIX KOOPJMHATAMH: JUTMHY BEKTOpa, KOOPAMHATHI CYMMBI U Pa3HOCTH JIBYX M 0OJiee BEKTOPOB,
KOOpJMHATHl TPOW3BEICHUS BEKTOpa Ha YHCJIO, MPUMEHSS TPH HEOOXOJIMMOCTH COYCTATEIbHBIN,
MEPEMECTUTENBHBIN U paclpeeITEIbHBINA 3aKOHBI, BEIYUCISATh CKAISPHOE MPOU3BEACHUE BEKTOPOB,
HAXOJHUTh YTOJI MEXIY BEKTOPAMHU, YCTAHABINBATH MEPIICHANKYISIPHOCTD MPSIMBIX

Conepxanue y4eOHOro nmpeamera

5 kiace
MaremaTudeckuii si3bik (17 yacoB)

Marematuueckie BBIpaXKEHUA. 3aMKCh, YTEHUE U COCTABJICHHWE BBIPAKECHHI. 3HAUCHHE BBIPAKECHUSI.
Marematnueckue wmoxaenu. IlepeBox ycnoBus 3agaud  Ha MaTeMaTH4yeckuid s3bIKk. Pabora ¢
MaTeMaTHYECKUMHU MoJIeTsiMU. MeTtoa rpo0 u ommbok. Metox nepedopa.

S3pIk m nmoruka. BeickaszpiBanus. OOmme yTBepKaeHUs. «XO0Ts Obl oguH». O M0Ka3aTeNbCTBE OOIIMX
yTBepKIeHHi. BBenenne 0603HaueHMI

BBenenue B BeposiTHOCTD (5 4acoB)

JlocToBepHbIE, HEBO3MOXHBIC U clydaliHble cOObITHs. KoMOMHAaTOpHBIC 3a1a41

SI3bIK U Joruka (13 yacoB)

BrickaspiBanue. OOmiee yTBepxAeHHE. YTBEpKIEHHE O CYIIecTBOBaHMHU. JloKa3aTembCTBO OOMIMX
BbICKa3bIBaHUI. PaBHOCHIBHOCTD NIpeiokeHu. OnpeneineHus.

JeaumocTs HATypaabHbIX YHceJa (34 yacoB)

Henurenu u xpatHsie. [IpocTeie u cocTaBHbIE yncia. JlenuMoCcTs Tpou3BeAeHUs. JIeTuMoCTh CyMMBI U
pasnoctu. Ilpusnaku genumocty Ha 10, Ha 2 w Ha 5, Ha 3 u Ha 9. Pa3nokeHue Ha MPOCThIE MHOKUTEIIH.
HaunGonpmmii obmuii aenurens. BzammHo mpocthie uncia. Hanmensinee obmee kpatHoe. CTeneHb
yucna. J[onosHuTenpHbIE CBOMCTBA YMHOKEHHUS U IETICHUS.

PaBHOCUnbHOCTD npemioxkenuil. OnpeneneHus.

JApodu (56 yacos)

Hatypansable uncna u gpodu. Cmemannbsle unciaa. OcHOBHOe CBOMCTBO apodbu. IlpeoOpasoBanue
npobeil. CpaBHeHue apoOeil. ApudmeTnka ApoOeil M CMEIIAHHBIX YHCEN: CIIOXKCHHE, BBIYUTAHHE,
YMHOXEHUE U JIeNIeHne. 3a1aun Ha IpoOu. 3aaauu Ha COBMECTHYIO padoTy.

Hecaruunnie a1poou (34 yaca)

HoBas 3amuce wuymcen. Jlecsituunble M OOBIKHOBEHHbIEe JApoOu. [IpuOnmkeHHble paBeHCTBa.
Oxkpyrnenue yncen. CpaBHEHHE NECATHUYHBIX ApoOei. ApudmeTHuka JECATUYHBIX APOOCH: CIIOKECHHE,
BBIYMTAHUE, YMHOXKEHUE U JICJICHNUE.

3anaum Ha noBTopeHue (11 yacon)

6 xkiacc
S3bik 1 Joruka (15 yacos)

[Tonsstue orpumnanus. IlporuBopeume. Otpumanue oOmUX  BbICKa3biBaHWi.  OTpurianue
BBICKa3bIBaHUN O cymecTBoBaHUM. CHOCOOBI BBIPAKECHHSI OTPHUIAHHUS OOIIUMX BBICKA3bIBAaHUN U
BBICKA3bIBAaHUI O CYIIECTBOBAHUHU B €CTECTBEHHOM si3blke. [lepemenHas. BripakeHus ¢ nepeMeHHbIMHU.
[Ipennoxxenus c nepemeHHbIMU. [lepeMenHas u kBaHTOpbl. OTpHULIAHKUE YTBEPKACHUN C KBAHTOPAMHU.



Yucaa v aeiicrBusi ¢ Humu (12 yaca)

CoBMecTHBIE ,Z[GI>'ICTBI/I$I C OGBIKHOBCHHBIMI/I 1 JE€CATUYHBIMHU ,Z[pO6$IMI/I. 3a;[atm Ha ABUKCHUC IO PCKC.
Cpennee apudpmMeTHyecKoe.
IpouenTsl (13 yacoB)

[TonsiTue o mporneHTe. 3agaun Ha NpPouUEHTHl. [IpocToil nmpoueHTHBIA pocT. CHOXKHBIM MPOLEHTHBIN

pocr.
OtHomenust u nponopuuu. [IponopuuoHaibHbIe BeJUYUHBI (28 4acoB)
Iloustue OTHOIIICHMUA. CBa3b IIOHATUA OTHOILICHU A cO CpaBHCHHECM

«Oonpiie (MeHbIIE) B ... pa3». OTHomIeHUsT BeaW4WH W yucen. [IporeHTHOe oTHomeHue. MacmTad.
[lonstne mnponopunu. KpaiiHue u cpennHue uneHsl nponopuud. OCHOBHOE CBOWCTBO MPOMNOPILIMH.
Haxoxnenne HewsBecTHoro wieHa? mnpomopuuu. CBolicTBa W NpeoOpa3oBaHHWE MPOMOPITHIL.
3aBUCHMOCTH MEXIy BenmuunHamu. lIpsmas u oOpaTHas mponopuroHaNbHOCTh. ['paduku mpsmoit u
00paTHOM MPOMOPIHOHATLHOCTH. Perenue 3a1aq ¢ momoipio nponopauii. [IponopuronansHOE neme-
HUE.

Panuonanbnbie ynciaa (31 yac)

Otpunarensusle uyucna. llensle u paunoHanbHble yucia. CoBNageHUE MOHATHM «HATypalbHOE
YHUCIIO» U «IOJOXUTeNbHOEe 1enoe uucio». KoopaunatHas mnpsmas. M3oOpaxeHue uyucen Ha
KOOpAMHATHOM mpsiMoil. CpaBHEHME palMOHAJIbHBIX uYHuCEl. MOAyidb palMOHAIBHOIO YHCHIA.
['eomeTpuyeckuii CMBICT MOIYJIA. ApruMETHUECKHUE ACHUCTBUS C PallMOHATBLHBIMU ynciaamMu. CliokeHue
U BBIYMTAHUE YHCEN U JABMXKEHUS 110 KOOPAMHATHON MpsAMOii. AnreOpandeckas CyMMa.

Pemenne ypaBuenuii. Koopaunarnas miockocts (24 yaca)

Packpoitie ckobok. Koadounment. [lonoOHsie cnaraemplie. YpaBHEeHHE KaK MPEUIOKEHUE C OJHON
WM HECKOJbKMMH TMepeMeHHbIMU. KopeHb ypaBHeHHS. MHOXeCTBO KOpHEWH. OCHOBHBIE METOJIbI
pelieHusl ypaBHEHUH: MeTo Hpod M OmuOOK, MeToJ] mepedopa, paBHOCHIIBHBIE MPeoOpa3zoBaHUS.
Pemienne ypaBHeHmil. Pemenue 3amay MerogoM  ypaBHeHHil. KoopawHaTHas — MJIOCKOCT.
OyHKIHUOHATIbHAS 3aBUCUMOCTh BEJTUYHH.

Jlornueckoe ciaegoBanue (6 4acon)

[Tonsatue noruyeckoro cienopanusi. Orpunanue cienosanusi. O6parnoe yrBepxaenue. CnenoBanue
Y PaBHOCWJIBHOCTh. ClieIOBaHUE U CBOMCTBA MPEIMETOB.

I'eomeTpuyeckue purypol Ha IVIOCKOCTH U B mpocTpancTie (19 yacos)

N3 ucropun reomerpuu. PUCyHKM M ompenesneHus reoMeTpudeckux mnoHsatuil. Heompenensemsbie
nousatus. CoiicTBa reomerpuueckux ¢uryp. Knaccudukanus ¢uryp mo coiictBam. I'eomerpuyeckue
MHCTpyMeHThI. [locTpoenuss umpkyiem wu JuHeikou. [Ipocreimme 3amadyn Ha TOCTPOCHHE.
3amMeuarenbHble TOUKH B TpEyrojbHUKe. ['eomeTpuueckue Tena U ux u3oOpakeHue. MHOrOrpaHHUKY.
Tena Bpamenus. ['eomeTpuueckue BeIUYMHBI W WX u3MepeHue. Kpacora u cummerpus.
[IpeobpazoBanus mwiockocTH. [IpaBuIbHBIE MHOTOYTOJIBHUKH. [IpaBHIIbHBIE MHOTOTPAHHUKH.
MaremaTuka BOKpPYT Hac (8 4yacoB)

Juarpammsl cronbuateie U Kpyrossie. Bepostnocts. CitydaitHoe coObITHE. JlocTOBEpHOE COOBITHE.
3anauyu Ha noBTopeHue (14 yacoB)

7 kaacc (aaredpa)

BoipaxeHus, ToKAeCTBAa, ypaBHEHHUS.
UuciioBbie BBIpOKEHUSI C TEepeMEeHHBIMH. [IpocTeiimume mpeoOpa3oBaHus BBIpAKCHUH. YpaBHEHUE,
KOpEHb ypaBHeHUs. JIMHEIHOE ypaBHEHHE ¢ OAHON MepeMeHHOM. Permenne TeKCTOBBIX 3a7a4 METOA0M
cocTaBJIeHUs! ypaBHeHU. CtaTucTHueckue Xxapaktepuctuku. KoopaunatHas mpsmasi. Buabl yncioBbix
MIPOMEXKYTKOB HA KOOPAMHATHOU MPSIMOIA.

DOyHKIUHA
OyHkus, 06macTb onpeneneHuss GyHKUMU. Berawcnenue 3HaueHuil GyHkumu mno dopmyne. I'padux
¢ynkuuu. [psamas nponopruoHansHOCTh U ee rpaduk. Jlunelinas ¢yHkuus u ee rpadux. BzanmHoe
pacrosioskeHue rpauKoB TUHEHHBIX (QYHKINH.

CreneHb ¢ HATYypaJILHBIM NOKa3aTeJeM



CreneHb C HaTypaJIbHBIM TOKa3aTesieM M €€ cBoicTBa. CTENEeHb C HYJEBBIM MoOKazarenem. [lonarue
oaHowieHa. CraHmapTHbIA BUJ oOAHOWICHA. CI0XKEHHWE M BBIYMTAHUE OJHOWICHOB. YMHOKEHHE
OJHOYJICHOB. BOSBG,Z[@HI/IG OJHOYJICHA B HaTypaJII:HyIO CTCIICHB. I[G.HGHI/IC OJHOYJICHA HA OJHOYJICH

3 u ux rpaduku.

Dynkmun y = X2,y = X

MHoro4/ieHbl
Mmuorounes. CrnoxeHue, BBIYMTAHHE U YMHOXXEHHE MHOIOWIEHOB. PasnojkeHue MHOrOYJIEHOB Ha
MHOHUTEIH.

®opMmMyJibl COKPALICHHOT0 YMHOKEHHUS .
®opmynsl (a +b)?= a?+2ab+b? (a £b)3= a®+ 3a°b + 3ab®+ b3 (a £b) (a®+ab+Db?) = a+b’
[Tpumenenne GopMys COKpALICHHOTO YMHOXKEHHUS B IPE0OPa30BaHUSIX BbIPaKECHHI.

Cucrembl THHEHHBIX YPABHEHUH

OCHOBHBIE TOHSTUA O CHUCTEMaxX JABYX JIMHEWHBIX YpPaBHEHUM C JBYMsI NEPEMEHHBIMH. MeETOJbI
pElIeHHs CUCTEM JBYX JIMHEHHBIX ypaBHEHUI C ABYMs MEpEeMEHHBIMU: rpaQUuecKuii, MOACTAHOBKU U
anredpandeckoro cioxeHus. CUCTEMBbl NIBYX JIMHEHHBIX YpaBHEHHUH KaK MaTeMaTH4YeCKUE MOJETU

pEaTbHBIX CUTYaAIIH.

7 kaacc (reomeTpus)

HavajbHbIe IOHATHS H T€OPEeMbI T€OMETPHH.
Bo3HukHOBEHHE T€OMETPUU U3 TIPAKTUKU. [ eomeTpuueckne Gurypsl u Teia. PaBeHCTBO B reOMeTpuH.
Touka, npsAMas u mockocTs. [loHsATHE 0 reomeTpuueckoM Mecte Touek. Paccrosinue. OTpe3ok, j1yd.
Jlomanas. Yrou. IIpsmoii yron. Octpele u Tynble yribl. BepTukanabHble U cMeXHbIE yIiibl. buccekrpuca
yria U ee cBoiicTBa. [lapamiensHble U nepecekaromuecs npsmslie. IlepneHauKyaspHOCTb IPSIMbIX.
Teopemsl 0 MapajIeIbHOCTH U NEPIEHIUKYIAPHOCTH MPSAMBIX. CBOMCTBO CEPETUHHOTO
MEePIECHANKYIISIpa K 0Tpe3Ky. [lepneHaukynsap u HakJIOHHas K npsiMoil. MHOTOyroJibHUKH. OKpYKHOCTb
U KPYT.

TpeyrojibHuk.
[IpsMoyronbHbIE, OCTPOYrOJbHBIE M TYINOYTOJbHBIE TPEYrojdbHUKH. BblcoTa, MeauaHa, OucceKkTpuca.
PaBHOOepeHHBIE W PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOWCTBA W TPHU3HAKK PaBHOOEIPEHHO-TO
TpeyroiabHuka. IlpusHaku paBeHcTBa TpeyroiapHUKOB. HepaBeHcTBO TpeyronpHuka. Cymma yrioB
TpeyrojibHUKa. BHeIHWE yriael TpeyrojibHUKA. 3aBUCHUMOCTb MEKIY BEJIMYMHAMH CTOPOH M YIJIOB
TPEYTroJIbHUKA.

N3mepenune reomerpuyeckux BeJu4uH. JlnnHa oTpe3ka. JliMHA JIOMaHOW, MEPUMETP

MHOrOyrojapHuka. PaccrosHue or Touku A0 mpsAMoil. PaccTosHue Mexay napajuleIbHbIMH IPSIMBIMU.
Benmnunna yria. I'pagycnas mepa yria.

[TocTpoeHust ¢ MOMOIIBIO LUPKYJId M JUHEWKHA. OCHOBHBIE 3aJjadyd HAa TOCTPOCHHE: JIEJICHHE
OTpe3Ka MO-I0JIaM, MOCTPOEHHE TPEYrojibHUKAa MO TPEM CTOPOHAM, MOCTPOEHHUE MEPHEHAUKYIsIpa K
MPSIMOM, TIOCTPOCHUE OUCCEKTPUCHI.

8 kuacc (aaredpa)

AsredOpanyeckue 1poou
[Tonsitue anreOpanueckoir apobu. PammonanbHOe BhIpakeHue. JlomycTumble 3HAYEHUS IPOOHOTO
BeIpaxkeHus. OCHOBHOE CBOMCTBO anreOpamdeckoir apoou. CokpamieHue anredbpamdeckux ApoOei.
[IpuBenenne napoOM K 3amaHHOMY 3HaMeHarenro. Coco0 TpyNIUPOBKM W BBIHECEHHE OOIIETO
MHOXHTEJSI 32 CKOOKM TpHU MPUBEACHUU JApoOel k obmemy 3HameHarteno. CIoXKeHne M BhIYMTAHUE
anreOpandeckux JpoOeil C OJUHAKOBBIMH 3HAMEHATEISMH. AITOPUTM CIIOKEHUS (BBIYUTAHUS)



anredpandeckux ApoOel ¢ OJMHAKOBBIMM 3HaMeHaTeslssMU. CIIOXKEeHHE U BBIYMTAHUE alNreOpanyecKux
npobeit ¢ pasHbIMU 3HaMmeHareldsiMU. CIOKeHHWE U BBIYMTAHUE 1IEJIOTO BBIPAXKEHUS U ApOOH.
YMHOXEHHE W JlelieHue anreOpanmdeckux Jpobei. Bo3enenue anreOpamdeckoil 1podu B CTENEHb.
PanmonanbHoe  BblpakeHue (umenoe, napoOHoe). JlokazaTenbcTBO TOXxIecTB. IIpeoOpasoBanue
palMOHANIBHBIX BbIpaXeHUH PamroHanbHOe ypaBHEHuUe. PenieHne panuoHaabHbBIX ypaBHEHUH (TI€pBbIE
npezcrasienus). O0IacTh TOMYCTUMBIX 3HAUCHUE PAlMOHAIBLHBIX YPAaBHEHHIA.

Kpanparnunas ¢pynkuus y = kx?, T'nnepooaa y%?.
®ynxmus y = kx?, ee rpaduk, coiictBa. ITocTpoenne rpaduka GyHkmmn y = kx2. ®ynkmus y=?7, ee
cBoiicTBa U rpaduk. 'unepbona. Acumnrora. Perenne ypaBHeHUI U CUCTEM YpaBHEHUI Tpa@uuecKum
criocobom. Croco6 noctpoenuss rpaduka GyHkuuu y = f (x+l) mo m3BecTHOMY Tpaduky
byakuun y = f (x). Cnmoco6 mnoctpoenust rpaduka ¢GyHknuu y = f (X) + m mo u3BectHomy rpaduky
byuknuu y = f (x). Crocod noctpoerust rpaduka Pyakmum y= f (X+l) + m, y = -f (x) mo
n3BectHOMY rpaduky hyukiuu y = f (x). KBagparusiii Tpexunes. KBagpatuunas ¢hyHKINs, €€ CBOWCTBA
U rpaduK. ANrOpUTM MOCTpOeHHs Tpaduka KBaapaTHuHoW (QyHKIMH. I[loHsATHE OTrpaHUYEHHOM
¢ynkuuu. [Toctpoenue u ureHue rpadukoB KycouHbIX QpyHKIuH. ['paduueckoe perieHrne KBaapaTHBIX
YpaBHEHUM.

DyHKIUA y=\/x. CBoiicTBa KBaIPaATHOI0 KOPHS
Pammmonansubie uyncna. PanuoHanbHble yuciaa WM uX cBoicTBa. IloHsTHME KBagpaTHOTO KOpHA U3
HeoTpurarenbHoro yucia. [louarue kyonueckoro kopHs. [IpaBuna Berancinenus. Kopenb n-it creneHu
U3 HeOoTpULaTelbHOro uucna. MppauuvoHanbHble uyucia. J(eWCTBUS ¢ HppallMOHANIbHBIMU YHCIAMHU.
MHOXECTBO JEeHCTBUTENBHBIX uuced. M3o0paxkeHue NEUCTBUTENBHBIX YMCET HA YUCIOBOU MPSMOIA.
Oynkmms y=Vx, ee cBoiictBa M rpaduk. Bemykmocts (yHkmun. OGMacTh 3HAYCHHH (yHKIHH.
CpoiictBa B3auMHOro oOpaTHBIX (QyHKIUI. CBOHCTBa KBaJapaTHBIX KopHeW. IlpeoOGpazoBanue
BBIPQKEHUH, COAEp)KAIMX ONEpaluio M3BJICYCHHUS KBAJAPaTHOTO KopHA. OcBoOOXAEHHE OT
UpPPalMOHATILHOCTH B 3HaMeHaresne Jpobu. Monayne aelcTBUTENnbHOrO umncia. OCHOBHBIE CBOMCTBa
Moyt aucia. I'paduk dyHKimm y =VX.

KBaaparHble ypaBHeHHsI
KBaapatnoe ypaBuenue. [IpuBenennoe (HenpuBeaEHHOE) KBajpaTHOEe ypaBHeHHE. [lonmHOE (HEemoHoe)
KBaJipaTHOEe ypaBHeHHe. KopeHb kBagpaTHOro ypaBHeHUs. PelieHne KBapaTHOrO ypaBHEHHSI METOJIOM
pa3ioKeHUsT Ha MHOXHUTENIU, METOJIOM BBIIEIEHUS IOJIHOTO KBaapaTa. JuckpuMuHaHT. DPopMmysibl
KOpHEH KBaJpaTHOTO ypaBHeHUs. [lapamerp. YpaBHeHHE ¢ mapamMeTpoM (HayalbHbIE MPEICTABICHUS).
ANTOpUTM pelIeHMs pallMOHalIbHOIO ypaBHEHMs. bukBaapaTHoe ypaBHeHue. MeToJ BBEAEHHS HOBOU
nepeMeHHON. PanmoHabHble ypaBHEHMS KaK MAaTEMATUYECKUE MOJIEIN PEalbHbIX CUTyalui. Pemenue
TEKCTOBBIX 3a7ad C TIOMOINBIO paIlMOHATBHBIX YpaBHeHHH. YacTHble ciydan (HOpMYIbl KOpHEH
KBajpaTHOro ypaBHeHHs. Teopema Buera. PasnokeHue KBaJpaTHOro TpexwieHa Ha JIMHEWHBbIE
MHOUTeH. UppanumonansHoe ypaBHeHHe. MeTo/ BO3BeIEHUS B KBaIparT.

JledicTBUTEILHBIE UM CJIA
PammonanbsHble, uppalMoHaIbHbIC, JAEHCTBUTEIbHBIE 4YHMCIa. MHOXKECTBO JEHCTBUTEIbHBIX YHUCEN.
Hemumocts uncen. [lpusnaku nenmumoctu. Cpeanee apupMeTHUECKOE, CpeJHEE TEOMETPUIECKOE YUCEI.
[TpuGnuxeHHble 3HAYEHUS JEHCTBUTENBHBIX YHUCEN, MOTPEIIHOCTh MPUOIMKEHUS, MPUOIMKECHUE 10
HenocTaTky U u30bITKy. Okpyrienue yucen. CTeneHb ¢ HaTypaJlbHBIM M CTENEHb C OTPHUIATEIbHBIM
nokazareneM. CTaHJapTHBIM BUJT TIOJIOKUTENBHOTO YHCIIA.

HepaBencrBa

CBolicTBa YUCJIOBBIX HEpPaBEHCTB. CpaBHEHUE YWCEN W BBIPAKEHUU C MOMOIIBIO CBOWCTB YHCIOBBIX
HepaBeHCTB. Bo3spacraromas ¢Qynkmus. VYoOwmBaromas ¢ysknus. MccnenoBanwe ¢GyHKIUA Ha
MOHOTOHHOCTb. HepaBeHCTBO ¢ OqHOM mepeMeHHOW. PellleHre HEpaBEeHCTB C OJHOW IMEPEMEHHOM.



Jluneiinoe HepaBeHCTBO. PaBHOCWIIBHBICE HepaBeHCTBAa. PaBHocHiIbHOE TpeoOpa3oBaHUE JMHEHHOTO
HepaBeHCTBA. ['paduueckuii crmoco® pemeHus JHHEHHBIX HEpaBeHCTB. KBaapaTHoe HEpaBEHCTBO.
ANTOpUTM pellIeHNUs KBaIpaTHOI'O HEPABEHCTBA.

8 kuacc (reomerpus)

YeTbIpEéXyroabHUKH

MHOroyrojapHUK, BBIIYKJIbIH MHOIOYIOJbHUK, YETBIPEXYroiabHUK. CymMMma yIJoB  BBITYKJIOIO
MHOIOYrojbHUKa. BnucaHHble M ONKMCaHHBIE MHOIOYrojibHUKH. [lapamnenorpamm, ero cpoiicTBa U
npu3Haku. [IpsMOyronbHUK, KBajapar, poMO, MX CBOMCTBA M MpH3HAKH. Tpameuus, cpemHss JTUHHS
Tpamnenuu; paBHoOeIpeHHas Tpanenus. OceBas U LIEeHTpalbHas CUMMETPHSL.

Ilnomann
[TonsiTvie TIOMIAIM MHOrOYyroJIibHHKaA. Ilnomanu npsMoyroiapHuKa, mapaienorpaMMma, TPEyrojJbHHUKA,
tpanernuu. Teopema [Tudaropa.

ITono0HBIE TPEYroJIbHUKH
[TpusHaku mogo0Hst TpeyroiabHUKOB. [IpuMeHeHne MoJo0Hus K JI0Ka3aTeNbCTBY TEOPEM U PEIICHHUIO
3ana4. CUHYC, KOCUHYC M TaHI'€HC OCTPOT'0 YIJIa IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.

Okpy:KHOCTH
B3anmHoe pacrnonokeHue mOpsiMOd M OKpyKHOCTH. KacarenmbHasi K OKPYXHOCTH, €€ CBOWMCTBA M
npusHak. LleHTpanbHbIe U BIMCAHHBIEC YIUIBI; BEJIMYMHA BIIMCAHHOTO yrila. MeTpu4ecKre COOTHOIIECHUS
B OKPY)KHOCTH: CBOWCTBAa KacaTCNIbHBIX, CEKyIIMX M XOpA. DBrnucanHele ¥  ONMCaHHbBIE
YETBIPEXYTOJIBHUKY. BIIMCaHHBIE M ONMCAHHBIE OKPYKHOCTH ITPABHUIIBHOIO MHOTOYT OJIbHUKA.

9 kaacc (aaredpa)

PanunonaJjbHbIE YHCIa
MHOXeCTBO pallMOHATIBHBIX YUCEN; PAllMOHAILHOE YHCIIO KaK OTHOIIEHUE m/n, Tae T — LeJNI0oe YHCIIO,
an — HarypaibHoe. CTeneHb C eNbIM nokaszaTenaeM. JleiCTBUTENbHbBIE Yhcia

KBaaparnbiii kopeHb u3 unciia. Kopenb Tperbeii cTenenn.
[TonsiTue 06 uppanMoOHAIBHOM 4YHcie. MppallloHanbHOCTh YHMCIa M HECOM3MEPHUMOCTh CTOPOHBI U
JTUaroHany kazaparta. JlecsTuuHble NpUOIMKEHNUS HPPALIMOHATILHBIX YHCE.
MHOXeCTBO JCUCTBUTENBHBIX YHWCEN; MPEJICTaBICHUE JICHCTBUTENBHBIX 4YHCEd OeCKOHEUYHBIMHU
NeCATUIHBIMH JpoOsMu. CpaBHEHHE JeHCTBUTEILHBIX YUCET.
KoopaunatHas mnpsmas. M3o0paxkeHne uucen TOYKaMH KOOpPAMHATHOM mpsiMoil. YucnoBble
IIPOMEXKYTKH.
W3mepenuns npuOImKeHus:, OLeHKH
Pa3mepbl 00bEKTOB OKpyXkaromiero Mupa (OT 3JIeMEHTapHbIX YacTull 10 BceneHHOM), IIUTENbHOCTD
IIPOLIECCOB B OKPYKAIOLIEM MUpPE. BrieneHne MHOXKUTENS] — CTENEHU AECITH B 3aIMCH YUCIA.
[Tpubmmk€HHOE 3HAYEHWE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. [Ipukuaka U oleHKa pe3ynbTaToB
BBIYMCIICHUM.

Auredpanyeckue BbIPasKeHUs!
BykBeHHbIe BbIpaxeHUs (BBIPAXKECHUS C TIEpEMEHHBIMHU). YuciioBoe 3HaueHHe OYKBEHHOTO BBIPAKCHUS.
Jonyctumble  3HaueHUst NepeMeHHbIX. llogcTaHOBKa  BBIpQXEHMM  BMECTO  IEPEMEHHBIX.
[IpeoOpazoBanne OyKBEHHBIX BBIPAKCHHI Ha OCHOBE CBOWCTB apH(PMETHUECKUX JeicTBuil. PaBeHCTBO
OYKBEHHBIX BhIpaXeHUHU. TOXKIECTBO.
CreneHb C HaTypaJibHBIM TIOKa3arejieM M €€ cBoicTBa. OIHOYWIEHBI W MHOTOwWIieHbl. CTENeHb
MHorowieHa. Clo)eHne, BBIUMTAHUE, YMHOXEHUE MHOTOWICHOB. MOOpMysibsl COKpPamEHHOIO
YMHOXEHUS: KBaJpaT CyMMbl U KBaapaT pazHoctu. DopmMyna pa3sHOCTH KBajparoB. [IpeoOpasoBanue
LIEJIOr0 BBIPAKEHUS B MHOTOWIEH. Pa3nojkeHne MHOTOUIEHOB Ha MHOXKUTEIU. MHOTOWIEHBl C OAHOU



nepeMeHHoi. Kopenb MHOrouneHa. KBagpaTHelil TpEXuieH; pa3ioKeHUe KBaApaTHOTO TpEXUJIeHa Ha
MHOKHTEH.

Anrebpanueckast apoOb. OCHOBHOE CBOMCTBO anrebpamueckoir pobu. CliokeHHe, BBIYUTAHHE,
YMHOXXEHHeE, JiefieHre anredpanyeckux apooeil. CTeneHs ¢ 1ebIM IoKa3aTeneM 1 e€ CBONUCTBaA.
ParnmonanbHbIe BEIpaXXEHUS U UX ITpeoOpa3oBaHus. JJoka3aTeabCTBO TOXKIECTB.

Ksanparusie kopuu. CBoiicTBa apudMeTHUeCKHX KBAJpPAaTHBIX KOPHEH W HUX MNPUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUSM.

YpaBHeHust
VYpaBHenue ¢ oxHoM mnepemeHHOW. KopeHb ypaBHeHus. (CBOHCTBAa YHCIOBBIX PaBEHCTB.
PaBHOCHUIIBHOCTDh YpaBHEHUI.
Jluneiinoe ypaBHeHue. KBajgpaTHoe ypaBHeHHe: (opMyia KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHMH, CBOASAIIMXCA K JIMHEMHBIM W KBaJgpaTHbIM. [Ipumepsl pemieHus
ypaBHEHHI TpeThel 1 4eTBEPTOI cTeneneil. Pemienne 1poOHO-paliMOHANIBHBIX YPaBHEHUI.
VYpaBHeHue ¢ IByMsI iepeMeHHbIMU. JINHEWHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU, IPUMEPHI PEIICHUS
YPAaBHEHUH B LIEJIBIX YUCIIAX.
Cucrema ypaBHEHMH C JIByMs MEpeMEHHBbIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI IBYX JMHEUHBIX
YpPAaBHEHUN C JByMs NEPEMEHHBIMH; PEUICHUE IMOJCTAaHOBKOW M ciiokeHueM. [Ipumepsl penieHus
CHUCTEM HEJIMHEHHBIX YPABHEHUH C JBYMS IEPEMEHHBIMHU.
Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CocoOoM.
JlexkapToBbl KOOpAMHATBI Ha IUIOCKOCTH. ['paduueckas uWHTepHpeTanus YpaBHEHUS C ABYMS
nepeMeHHbIMH. ['paduk JIMHEHHOro ypaBHEHUS C JBYMs INEPEMEHHBIMU; YIJTIOBOW KOA(PQHUIMEHT
OpsSAMOif; YCIOBHE TapaIeIbHOCTH MPSAMBIX. ['pa@uku MpocTeHIIMX HETUHEHHBIX YpaBHEHUH:
napaboja, rumnepbosya, OKPYyXHOCTb. ['paduueckas WHTEpHpeTanus CHUCTEM YpPaBHEHHH C JABYMS
MIEPEMEHHBIMH.

HepaBencrBa

UucnoBble HepaBeHCTBAa M HX cBoicTBa.HepaBeHCTBO € OIHOW mepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHElHbIE HEpaBeHCTBA C OAHOM mnepemeHHOW. KBaapartHeie HepaBeHCTBA. CHUCTEMBI
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKUMH
[Ipumeps! 3aBUCUMOCTEH; TpsMasi MPONMOPLHOHAIBEHOCTR; OOpaTHas MPOMOPIHOHAIBHOCTE. 3aJaHKe
3aBUCUMOCTEN (hopMyTamMu; BEIYUCICHUS IO GpopmynaMm. 3aBUCUMOCTH MEXTy BenrnuuHamu. [Ipumepsl
rpauKoB 3aBUCUMOCTEHN, OTPAKAIOLIUX PEAIbHbIE TPOLIECCHI.

Yucaosble yHKIUM

[Tonstue pynkiuu, 061acTh IPUMEHEHUS M 00JacTh 3HaUYeHMs GyHKIMHA. CriocoObI 3aaHus (PyHKITUH.
I'padux pynakmuu. CoricTBa PyHKINU, X OTpakeHUe Ha Tpaduke. OyHKITNN, OTIMCHIBAIOIITUE TIPSIMYO
U 00paTHyIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, WX TpaduKu W cBoicTBa. JIuHeilHas QyHKIus, eé
rpa¢puk u cBoicTBa. KBagpartmunas ¢ynkuus, e€ rpadpuk u cpoictBa. CreneHHble (QyHKIUH C
HaTypaJbHBIMH MTOKa3aTeNsiMu 2 1 3, ux rpaduku u cBoiictsa. ['paduku pyHKmii

YucnoBblie NOCTE10BATEIBLHOCTH
[ToHsiTHE YMCIIOBOM MOCIIEIOBATEILHOCTH. 3aJjaHue TTOCIIEIOBATEILHOCTH PEKYPPEHTHOU (GopMyIion u
dbopMyI0ii n-TO YIeHa.
Apudmerndeckass u TeoMeTpudeckas mnporpeccud. DopMmynsl Nn-ro  WieHa apudMETHUYECKOW |
T€OMETPUUYECKON MTPOTPECCHi, CYMMBI TIEPBBIX M-X WICHOB. M300pakeHne WieHOB apu(METUIECKOH 1
T€OMETPUYECKON MPOrpeCCUid TOUKaMH KOOPAWHATHOW IIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIUAIbHBIN
poct. C0KHBIE TPOLIEHTHI.

DJIeMEeHTbl CTATUCTUHKHU



CnyvaitHass ~w3MeHUYMBOCTh. (CTaTHCTUYECKWE  XapaKTePUCTHKH Habopa JaHHBIX: CpelHee
apudmernyeckoe, MeauaHa, HauOoJblllee M HAaUMEHbIee 3HaueHus, pa3max. llpencraBieHue o
BBIOOPOYHOM HCCIIEIOBAHUH.

Cay4aiinble cOOBITHSI H BEPOSATHOCTD
[lonatne o ciayyailHOM oOmbITe U CilIydallHOM coObiThd. YacToTa CiiydalfHOTO  COOBITHS.
CraTHCTUYEeCKUH TOAXOJ K MOHSATHUIO BEPOATHOCTH. BEpOSTHOCTH NTPOTUBOMOJOXKHBIX COOBITHIA.
JlocToBepHbIE U HEBO3MOXHBIE COOBITHSA. PaBHOBO3MOXKHOCTEL coOBITHI. Kiaccuueckoe ompeneneHue
BEPOSITHOCTH.

KomOunaTopuka
KomMOunatopHoe mpaBuiio ymHOkeHHs. [lepecTranoBku u hakTopual.

9 kyacc (reomeTpus)

BekTopnl

Bexrtop. Jlnuna (monyns) Bekropa. Koopaunatel BekTopa. PaBeHcTBO BekTOpoB. Omnepanuu Han
BEKTOPAMU: YMHOXKEHUE HA YUCIIO, CJIOKEHUE.

Metoa koopauHaT
Koopaunats! BekTopa, [IpocTeiinne 3agaun B KoopAuHaTax, Y paBHEHUS OKPY>KHOCTH U IIPSMOU

CooTHOIIEHUSI MeKIY CTOPOHAMHU U yIJIaMHU TpeyrojbHuka. CkajsipHoe NMpou3BelieHUe
BEKTOpPOB

Cunyc, kocuHyc, TaHreHc yrja, COOTHOUIEHHS MEXIYy CTOPOHaMHU M yIJaMH TPEeYrojbHUKa,
CkanspHoe Mpou3BeIcHUE BEKTOPOB

JuHa OKPYKHOCTH M IVIOIIAAb KPYT
[IpaBunbpHBIE MHOTOYTOJIBHUKH, [[1TMHA OKPYKHOCTH U IUIOLIAAL Kpyra
JABukenust

ITonsarue nBuxenus, [lapamienbHbI IEPEHOC U TOBOPOT

IlepeyeHb y4eOHO-MeTOAUYECKOT0 U MATEPUATbHO-TEXHUYECKOT0 OCHAIIICHUSI
o0pa3oBaTeIbHOIO Mpolecca

1. «Maremarukay (5 kiacc) B 2-x 4actsx, aBropo: [.B.[Jopodees, JI.I'.ITerepcon . «kOBeHTay,
2019.

2. «Maremarukay (6 knacc) B 3-X yactsx, aBtopos: [.B.Jlopodees, JI.I".Ilerepcon . «FOBeHTaY,
2019.

3. Maremaruka 5-6 kmacc. Meronuyeckue Martepuansl Kk ydeOHukam [.B.Jlopodeea, JL.T.

ITerepcon , MockBa,2003

M.A Kyo6simeBa. COOpHUK CaMOCTOSTENIbHBIX M KOHTPOJIBHBIX padoT. «Mocksay, 2019 T.

Vueb. mus 7 kn. obmeoOpazosar. yupexaenuit / FO. H. Makaperues, H. I'. Munmiok, K. H.

Hemkos, C. b. CyBopoga; Ilox pea. C. A. Temskosckoro. — 10-e u3a. — M.: IIpocsemnienue,

2018. — 223 c.: .

6. MopnkoBuu A.I'. Anrebpa — 7. Hacts 1, yuebnuk. M.: Muemosuna, 2014r.

ok~
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Mopnkosuu A.I'., Mumyctuna T.H., Tynsuunckas E.E. Anrebpa — 7. Yacts 2, 3agauauk. M.:
Mmuemo3suHa, 2014,

Anrebpa. 7  kmacc.  KoHTponbHble — paboThl  Afs  ydamuxcs — o0meoOpasoBart.
yupexa./JI.A.Anekcanaposa; nox pea. A.I'.Mopakosuua. — M.: Muemo3una, 2014. — 39 c.
MopakoBuy A.I'. Anrebpa. 8 xi.: B nByx wactax. Y.1: YueOHuk s o0meoOpas3oBart.
yupexaenuit. - 9-e uzn. —M.: Muemosuna, 2019. — 215 c.: ui.

Mopnkosuu A.I'. u np. Anrebpa. 8xi.: B nByx wactsax. Y.2: 3amaynuk ans oOmieoOpas3oBar.
Vupexnenunii/A.I' Mopakosuu, T.H.Mumycrtuna, E.E. Tympumnukas. -10-e wusm.,ctep. —M.:
Mmuemo3suHa, 2019, — 255 ¢.: un

A.I''Mopakosuy, I1.B. CemenoB. Anrebpa — 9. Hacts 1. YueOnuk.M.: Maemosuna, 2019.
A.I'Mopnkosuy, E.E.Tynpunnckas, T.H.Mumyctuna, I1.B. CemenoB. Anredpa — 9. Hactp 2.
3amaunuk. M.: Muaemosuna, 2019.

JILA. Anekcanaposa. Anredpa - 9. Kourponsusie padotst / Ilog pen. A.I'Mopakosuya. M.:
Muemosuna, 2018.

JLLA. AnekcannpoBa. Anrebdpa - 9. Camoctositenbabie padotsl / [Tog pea. A.I'.MopnakoBuya.
M.: Muemo3uHa, 2018

3BaBuy, JI. U. lunaktnueckue Mmarepuaisl o anreope. 7 kiacc / JI. WM. 3BaBuy, JI. B. Ky3nenosa,
C. b. CyBopoga. - M.: IIpocsemienue, 2018.

Aranacsn JI.C., byry3oB B.®., Kagomues C.b., Ilo3usk 2.I'., FOquna WU.U. I'eomerpus. 7,8,9
KJIacChl: YUeOHUK It 001eo0pa3oBarenbHbIX yupexaeanii. M.: [Ipocsemenue, 2014.

JI.C. Artanacsn, B.®.byry3oB u ap. M3yuenue reomerpun B 7,8,9 Kinaccax, METOOUYECKHE
pexoMeHaanuu K yaueOHuky, Mocksa «IIpocBemenue»

MensaukoBa H.b. Jlupgakthueckwe wmaTepuaigbl 1O TEOMETPUH; 7 KIacCc K y4eOHUKY
A.C.Atanacsina u ap. «'eomerpus 7-9 xkmaccey. - M.: uzn-Bo Dk3amen, 2014

MensaukoBa H.b. JlumakTudeckue warepuanabl 1O TEOMETpPUHU; 8KiIace K y4eOHUKY
A.C.ArtanacsiHa u 1p. «I'eomerpus 7-9 kinaccey. - M.: uzn-Bo Jk3amen, 2014.

MensaukoBa H.b. Jlupgakthueckwe wmaTepuainbl 1O TEOMETpUH; 9 Kiacc K y4eOHUKY
A.C.AranacsHa u 1p. «I'eomerpus 7-9 kiacey». - M.: n3n-Bo Ok3amen, 2014.

HNurtepHer-pecypcebi:

Hudposeie oOpasoBaTenbHbIC pecypchl (I1OP) K y4eOHUKaM W3/1aTeIbCTBA

"Muemo3uHa" mpeacTaBieHbl Ha caiite http://school-collection.edu.ru/

www.math.rullarepHer - mMOAJCPKKA YYUTENCH MaTeMaTHKH, Marepualibl Ui YPOKOB,

o(unmanbHpie JOKYMEeHThl MUHHCTEpCTBA 00pa30BaHMs U HAYKH, HEOOXOMMbIe B paboTe.

WWW.it-n.ruCetb TBOPYECKUX yUHUTEINCH.
www.etudes.ruMaremarnueckue dToasl. Ha caiiTe mpeacTaBieHbl STHOJBI, BBINOJHCHHBIE C

UCIOJIb30BAHUEM COBPEMEHHOW KoMIbloTepHOW 3D-rpaduku, yBIeKaTelbHO W HHTEPECHO

pacCKa3bIBAOMIUE O MATEMATUKE 1 €€ MPUTTOKCHUAX.

www.problems.rubasa qaHHBIX 3a7a4 0 BCEM TeMaM IIKOJIbHOM MaTeMaTHKU. 3a1aui pa3OUTHI 110

pyOpuKam u creneHu ciokHocTd. Ko BceM 3aauaM MpUBEACHbI PEIICHHUS.

www.golovolomka.hobby.rul'omoBotomku i ymHBIX jrogei. Ha caiite MOXXHO HalWTH MHOTO

3a/a4 (JIOTMYECKHX, Ha B3BEIIMBAHUS W Jp.), BapuallMu Ha TeMy KyOuka PyOuka, 3JeKTpOHHBIC

Bepcuu kHUT P. Cmamnuana, M. apaaepa, JI. Koppoma, BeneHus 3aHaTui, mpuemax paboThl Ha

YpOKax.

www.college.ru/mathematicsMaremaruka Ha noprane «OTKPBITBIH KOJUICIK ». MOKHO HailTh

yueOHBII MaTepual Mo pa3InYHbIM pa3zesaM MaTeMaTUKH.

www.int-edu.ruMlHCTHTYT HOBBIX TexHOJOTHi. Ha caiite MOXKHO O3HAKOMHTBCS C TPOMYKIHCH,



http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/
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11.
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13.

npemyaraemoii MHCTHTYTOM, Hampumep, mnporpammamu <« JKuBas cratuctukay», «Astolpady,
pa3BUBaOIIE-00yJaroneld HacToIbHOU Urpor «Jlomu u npodu» u ap.
school-collection.eduE nunas KoyuteKIus HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB.

http://www.center.fio.ru/som- METOINYECKHE pEeKOMEeHIalun YUUTENIO-TIPEAMETHUKY
(mpencTaBiieHbl BCE INKOJBHBIC MpPEAMEThI). Marepuanabl Uisi CaMOCTOSATEILHOUW pa3paboTKu
npOoGUIBHBIX P00 M AKTUBU3AIMH ITpoIiecca 00yYeHHS B CTapILEH IIKOJIE.

http://www.edu.ru- IleHTpanpHBIi 00pa30BaTC/IbHBIA  IMMOpPTAN, COACPKUT HOPMATHBHBIC
JOKYMEHTH MUHHCTEPCTBA, CTaHAApPTHl, WH(OOPMAIMIO O TPOBEIEHHE JKCIIEPUMEHTa, CEepBEp
WHGOPMAIIMOHHON MOAIEPKKH ENMHOTO rocynapcTBEeHHOTO IK3aMeHa.

http://www.intellectcentre.ru — caiit u3marensctBa «MHTemTekT-1leHTp», TIIe MOXKHO HaWTH

y4eOHO-TPEHUPOBOYHBIE MaTEpUaNbl, JEMOHCTPALMOHHBIE BEPCHHM, OaHK  TPEHUPOBOYHBIX
3aJJaHU C OTBETAMHU, METOJIMUECKHE PEKOMEHJAIIMU U 00pa3Lbl peleHUH

http://festival.1september.ru/ - caiiT u3garenbcTBa « 1CEHTAOps», TA€ MOXKHO HAWTH y4eOHO-
TPEHUPOBOUHBIC MaTEPHUAJIbI, pa3padOTKKU YPOKOB YUUTEIICH.

MaTepunanbHO-TeXHHYECKOE OCHAIIleHHe . KOMITBIOTEp, IPOEKTOp, MPUHTEP, MOOMIIbHBIN Kiacc,
JIOKYMEHT — KamMepa, UHTepaKTUBHas JOCKa.


http://www.center.fio.ru/som
http://www.edu.ru/
http://www.intellectcentre.ru/
http://festival.1september.ru/
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