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Ocobennoctn aereii ¢ OB3

Obyuaromuecs ¢ 3IIP — 310 netu, umeroniee HeAOCTATKU B ICUXOJIOTMYECKOM Pa3BUTHH,
noareepxkaenubie [IMIIK u npensiTcTByroME MOTYYSHHIO 00pa30BaHus 0€3 CO3TaHUS
cnenuanbHbIX yenoBui. Kateropus oOy4varomnuxcst ¢ 3[1P — nHanbosiee MHOTOYHCIICHHAS CpeIn
JETEH ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 370p0oBbst (OB3) 1 HeogHOpOAHAS 110 COCTaBy rpymnna
IKOJIbHUKOB. K Kareropuu o0yyaronuxcs ¢ 3aAepkKKOil ICUXUYECKOT0 Pa3BUTHUS OTHOCSTCS
00yyYaroImuecs, UCIBITHIBAIOINE B CHITY Pa3JIMYHBIX OMOJIOTHYECKUX U COLUAIBHBIX IPUYNH
CTOMKHeE 3aTpyIHEHHUSI B YCBOEHUHU 00pa30BaTeIbHBIX MPOTPaMM MPU OTCYTCTBUU BBIPAKEHHBIX
Hapymenuii uaremnexra. O6yqarommecs ¢ 3I1P, #3-3a 0co6eHHOCTEl CBOEr0 MCUXUYECKOTO
pa3BUTHSA, TPYAHO YCBAUBAIOT MPOrpaMMy IO MaTeMaTHKe. Y HUX OOHapyKUBaeTCs
HE/I0CTaTOYHOCTh OOIET0 3armaca 3HaHWii, OrPaHUYEHHOCTD MPEJICTaBICHUH 00 OKpY KaIoIeM
MHpE, HE3PEJIOCTh HHTEIJUIEKTYaIbHON A TETbHOCTH, OBICTpasi € MPEeCchIaeMOCTh, Mpeoliasanue
UTPOBBIX UHTEPECOB.

dopMupoBaHUE MPEIMETHBIX 3HAHUM, YMEHUI, HABBIKOB 00YYarOIIUXCS 3aTPYAHEHO B pe3yJIbTaTe
HEOPraHU30BaHHOCTH, UMITYJIbCUBHOCTH, HU3KOM MPOJYKTUBHOCTH, OBICTPOI yTOMIIIEMOCTH,
oTBIIeYeHUs Ha ypoke. OOydaroiuecss He BOCIPUHUMAIOT YUeOHBIM MaTepHual B KOHIIE YPOKa,
HaO0IIr01at0TCs KosieOaHust ypOBHS paOOTOCTIOCOOHOCTH M aKTUBHOCTH (00IIasi COCPEIOTOYCHHOCTh
He 6onee 15 — 20 MunyT).

HaBpiku hopMupyroTcst KpaitHe MeIJICHHO, [Tl UX 3aKpeTUIeHHsI TPeOYeTCsl MHOTOKPaTHBIE
yHOpaxXHeHHs], yKa3aHus, HanoMuHaHus. O0ydJaromuecs ¢ TPyA0M BIaJeI0T yMCTBEHHBIMU
JEWCTBUSIMH U OTIEpalUsIMU: 0000IIEHIEM, OTBICYCHHEM, CPABHEHUEM, B ITPOIIECCE YCBOCHUS
3HAHUN HEJAOCTATOYHO OMHUPAIOTCS HA UMEIOIIMIACS KU3HEHHBIN OIBIT, 3aTPYAHIIOTCS 0000IIUTh
paHee chopMHpOBaHHBIE IIPE/ICTABICHHUS.

[Ipu BBINOJIHEHNH MTUCHBMEHHBIX paboT (PUKCHUPYIOTCS HEZ0YEThI (POITYCK MOCIE0BAaTEIbHOCTH
JeMCTBUM, MPOITyCK 3BEHbEB 3a/laHNH, OeCUHCIIEHHbIE UCIIPABIIEHUS, O0JIBIIIOE KOJIMYECTBO
HEUCIPABIEHHBIX OLUTHOOK)

VY noapoctkoB ¢ 3I1P oTmeudaeTcst HetocTaToUHas MMO3HABaTEIbHAS aKTUBHOCTD, KOTOpas,
COYETasiCh C OBICTPOM YyTOMIIIEMOCTBIO M UCTOLIAEMOCThIO peOeHKA, MOKET CEPhE3HO TOPMO3UTh UX
oOyudeHue u pazputue. Tak, ObICTPO HACTyMaroIlee YTOMICHUE TPUBOIUT K CHUIKEHHUIO
paboTOCIOCOOHOCTH, UTO MPOSBISAETCA B TPYIHOCTAX YCBOEHHS y4eOHOro MaTtepuaia.

JleTaM 1 moApOCTKaM ¢ JAaHHOW MAaTOJIOTMEN CBOMCTBEHHBI YACTHIE IEPEXOAbI OT COCTOSTHUS
aKTUBHOCTH K ITOJIHOW WJIM YaCTMYHOW NAaCCUBHOCTH, CMeHe pabouux U Hepabouux HaCTPOEHUH,
YTO CBSI3aHO C UX HEPBHO-TICUXWYECKUMU COCTOSHUAMU. BMmecTe ¢ TeM, MHOT/1a U BHEIIHKE
00CTOSATENBCTBA (CIIOKHOCTD 3a7aHus, 00JIBIIOI 00beM paboThI U p.) BEIBOAAT peOeHKa U3
paBHOBECHS], 3aCTABIISAIOT HEPBHUYATD, BOJIHOBATHCSI.

IMoxpoctku ¢ 3IIP MoryT nomyckats CpbIBBI B CBOeM MoBeeHHH. OHH TPYAHO BXOJAT B pabounit
PEXHUM ypOKa, MOTYT BCKOYHTh, IPOUTUCH IO KJIACCY, 3aJ1aBaTh BOMPOCHI, HE OTHOCAIINECS K
JAHHOMY YPOKY.

BricTpo yTOMIISAACh, OJTHU AETH CTAHOBSITCS BSUIBIMH, TACCUBHBIMU, HE padOTAIOT; IPyrue —
MOBBIIIIEHHOBO30Y/IMMBI, PACTOPMOKEHBI, TBUTATEILHO OECIIOKOMHBI. DTH IETH OUY€Hb OOMTUHBHI U
BCIIBUTIbYUBEIL. 1)1 BBIBO/IA UX U3 TAKUX COCTOSTHUI

TpebyeTcst Bpemsi, 0coOble METO/IbI U OOJIBIION TaKT CO CTOPOHBI MEarora U Jpyrux B3pOCIbIX,
OKpY KarOIIMX MOJIPOCTKA C TAHHBIM Je(EKTOM pa3BUTHSL.

OH¥u ¢ TpyZIOM NEPEKITIOYAIOTCS ¢ OJTHOTO BUIA JAESITEIBHOCTH Ha Apyroil. i nerei u moIpocTKoB
¢ 3IIP xapakTepHa 3HaYUTENIbHASI HEOJHOPOAHOCTh HAPYIIEHHBIX U COXPAHHBIX 3BEHBEB
NCUXU4eckoil nestenbHocTH. Hanbonee HapyIeHHON OKa3bIBaeTCsl SMOLMOHATBHOINYHOCTHAS
cdepa u o01THE XapaKTEPUCTUKH ACITSIBHOCTH (TT03HABATEIbHAsI AKTUBHOCTh, OCOOCHHO
CTIIOHTAHHas, LIEJICHANIPABICHHOCTb, KOHTPOJIb, PA0OTOCIIOCOOHOCTD), B CPABHEHUH C OTHOCUTEIIBHO
00J1ee BHICOKMMHU MOKa3aTeNIIMU MBIIUICHUS U TTAMSITH.

Wx counanbHas ajanTanus OOJbIIE 3aBUCUT OT BIUSHUS OKPYXKAIOIIEH cpeibl, 4eM OT HUX CaAMUX.
C onHOI CTOPOHBI — OHU MOBBIIIEHHO — BHYIIAEMbI U UMITYJIbCUBHBI, a C IPYTOi — MOJII0C



HE3PEIOCTH BBICIINX (HOPM BOJIEBOH EATEILHOCTH, HECIOCOOHOCTh K BBIPAOOTKE yCTOMYUBOTO
COLMAJIBHO — 0100PsAEMOro )KU3HEHHOI'O CTEPEOTHIA K IIPEOI0JIEHUIO TPYJHOCTEH, CKIOHHOCTb
UATH TI0 TIyTH HAUMEHBILIETO COMPOTUBIICHHUSI, HEBBIPAOOTOHHOCTh COOCTBEHHBIN 3aIPETOB,
[I0JIBEP’KEHHOCTh OTPHUIIATEIIbHBIM BHEIIHUM BIMSHUAM. Bee 3Tu KpuTepun XapakTepus3yoT
HU3KHUH YPOBEHb KPUTUYHOCTHU, HE3PEJIOCTh, HECIIOCOOHOCTH a/IeKBATHO OLIEHUTH CUTYAIIHUIO, a
BciencTBHE TOro y nerei ¢ 311P He BO3HUKAET TPEBOKHOCTH.
[TonpocTKOB ¢ TaKUMU BUJAMU HapyILLIEHUI MOBEJEHUS OTIIMYAIOT YEPTh AMOLIMOHAJIBHO — BOJIEBOM
HE3peJIOCTH, HEAOCTATOUHOE YyBCTB JI0JIIa, OTBETCTBEHHOCTH, BOJIEBBIX YCTAHOBOK, BBIPAYKEHHBIX
MHTEJUICKTYIbHBIX MHTEPECOB, OTCYTCTBUE 1YBCTBA TUCTAHIIHH, uH(paHTUIbHAs OpaBana
UCIPABJICHHBIM IIOBEJICHUEM.
Peasm3anus axanTupoBaHHOM pado4eil mporpaMMbl 10 MaTeMaTHKe /ISl y9aluXxcs ¢
3a/1eP/KKOM MCHXUYECKOro Pa3BUTHSI B OCHOBHOI 1IKOJIe HAIIPABJICHO HA 10CTH KEHH e
cJeayIoLel HeJIn:
* OBJIA/ICHHE CUCTEMON MaTEMaTUYECKUX 3HAaHUI U YMEHUI, HEOOXOIMMBIX JJIsl IPUMEHEHUS B
IIPAKTUYECKOH 1eATEIbHOCTH, U3YUYEHUS CMEXHBIX AUCLUIUINH, IPOAOKEHUs 00pa30BaHus;

* HHTeJUIEKTYaJIbHOe pa3BUTHe, (POPMUPOBAHHE KaYeCTB JINYHOCTH, HEOOXOIUMBIX YEJIOBEKY JJIs
MIOJTHOLIEHHOH JKM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICITH, KPUTHYHOCTh
MBILUIEHUS], UHTYULHS, TOTHYECKOEe MBIIIJIEHNE, 3JIEMEHThI AJITOPUTMUYECKOH KYJIbTYpBI,
IIPOCTPAHCTBEHHBIX MIPEJICTABICHNUN, CHOCOOHOCTh K MPEOI0JICHUIO TPYIHOCTEH;

* (popMupoBaHHe NpeACTABIEHHI 00 HIESIX U METO/IaX MAaTEMAaTHUKHU KaK YHUBEPCAIBHOTO SI3bIKa
HAyKU ¥ TEXHUKH, CPEACTBA MOAECITUPOBAHNUS SBICHUHN U MPOLIECCOB;

* BOCMUTAHUE KYJIbTYPbI IMYHOCTU, OTHOHICHUA K MATEMATHUKE KaK K 4YaCTU O6H.[C‘ICJ'IOBC‘ICCKOI>1
KYJbTYPbl, IOHUMAaHNEC 3HAYUMOCTU MAaTECMAaTUKHU IJI1 HAYYHOTCXHUYCCKOI'O IIporpecca.

Maremarnueckoe 00pa3oBaHNE B OCHOBHOMW IITKOJIE CKJIQIBIBAECTCS U3 CIEIYIONIINX
coJiepKaTelIbHbIX KOMIIOHEHTOB: aizedpa; cecomempus.B CBOEil COBOKYITHOCTH OHU OTPaXKaroT
OoraThIil ONIBIT O0yYEeHHsI MAaTEeMaTHKE B HAIllEH CTpaHe, YIUTHIBAIOT COBPEMEHHBIC TCHICHIINH
OTEUYECTBEHHOH U 3apyOeKHOI MIKOJIBI M MO3BOJISIOT peaIn30BaTh MOCTABICHHBIE MEPE/ ITKOJIbHBIM
o0pa3zoBaHHeEM I1eJIM Ha UHPOPMAITMOHHO €MKOM U MIPAKTUYECKU 3HAUUMOM Martepuaie. JTH
COJIep>KaTEeNbHbIE KOMIIOHEHTBI, Pa3BUBAsCh HA MPOTSHKEHUHU BCEX JIET 00YUEeHHsI, €CTECTBEHHBIM
00pa3oM MeperuieTaroTCesl U B3aUMOICUCTBYIOT B yU€OHBIX Kypcax.

Ancedpa naueneHa Ha (GOpMHUPOBaHHE MaTEMAaTHUECKOTO anmapara JJis peleHus 3a1a4 u3
MaTeMaTUKH, CMEXHBIX TIPEIMETOB, OKPYKAIOIIEH peaTbHOCTH. SI3bIK anreOpbl MOYEpKUBAET
3HAUYEHHE MATEeMATHKHU KaK S3bIKa JJIs1 TOCTPOEHUSI MaTEMaTUYECKUX MOJEIIEH, TPOLIECCOB U
SIBJICHUH peanbHOoro Mupa. OTHON W3 OCHOBHBIX 33/1a4 U3YUYEHUS alNreOphl SBIISIETCS pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOAMMOTO0, B YaCTHOCTH, JIJI OCBOCHUS Kypca HH(POPMATHKH;
OBJIaJICHHE HaBBbIKaMU JEeNyKTUBHBIX paccyxneHuil. [[peoOpazoBaHne CUMBOIHYECKUX (HOpPM
BHOCHT CBOM CHelIM(PUUECKUI BKJIa] B pa3BUTHE BOOOPaKEHHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY
TBOpuecTBY. Jlpyroil BaxxHOI 3aaaueit n3yueHus: areOpsl ABISETCS MOTYyYEeHUE MIKOIbHIUKAMU
KOHKPETHBIX 3HaHUU 0 QYHKIHUAX KaK BOKHEHIIIEH MaTeMaTHIECKON MOJIETTH JJIsSI ONTMCAHUS U
WCCIIeTIOBaHMS pa3HOOOPa3HBIX MPOIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX,
SKCTIOHEHIIMAIBHBIX, IEPUONYECKUX U JIP.), ISl POPMUPOBAHUS Y YUAIINXCS MPEACTABICHUHN O
pOJIM MATEMATUKHU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

TI'eomempus — oIVH W3 BaXXHEHIINX KOMITOHEHTOB MaTEMaTUYECKOT0 00pa30oBaHusl, HEOOXoauMas
JUTS IPUOOPETEHUSI KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUIECKH 3HAUUMBIX YMEHHIH,
(hopMHUpPOBaHHMS SA3bIKA ONMTUCAHUS OOBEKTOB OKPYKAIOIIET0 MUPA, I Pa3BUTHUS
MIPOCTPAHCTBEHHOTO BOOOPAXKEHUS ¥ MHTYHIIMH, MATEMATUYECKOMN KYIbTYPHI, U SCTETHUECKOTO
BOCUTAHUS ydamuxcs. M3ydenue reoMmeTpuy BHOCUT BKJIaJ B Pa3BUTHE JJIOTHUYECKOTO MBIIIJICHHUS,
B (hopMHpOBaHME MOHSATHUS T0KA3aTEILCTBA.



AnanTtupoBaHHas pabouasi mporpamma 1o MaTeMaTHKE HAMpaBiIeHa Ha OCBOSHUE 00YUYaIOITIMUCS
3HaHUN, YMEHUN U HaBBIKOB Ha 6a30BOM ypoBHe. OHa BKIIIOUAET B ce0sl BCE TEMBI,
npenycmorpeHHble denepanbHbIM KOMIIOHEHTOM T'OCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
OCHOBHOT0 00111eT0 00pa3oBaHusl.
[Tpu oOyueHnM neTeil ¢ 3a1ep>KKOM ICUXUUYECKOTO Pa3BUTH OCHOBHOE COJIEpyKaHUE 00pa30BaHUS
MaTE€MAaTHUKU JOIOIHAETCS JIEMEHTAMU, IPEyCMaTPUBAIOIIMM KOPPEKLMOHHYIO HAIIPaBI€HHOCTh
o0ydeHusl.
3I1P nposiBisieTcs:, Npekie BCEro, B 3aMEIJICHUU TEMITa ICUXUYECKOro pa3Butus. Y nereit ¢ 311P
00Hapy>KUBAeTCs HEOCTATOYHOCTH OOIIETO 3amaca 3HaHUI, OTPAHUYEHHOCTH MPEACTABICHUH 00
OKPY’KaroIlleM MHUPE, HE3PEIOCTh MBICIUTEIBHBIX IIPOLIECCOB, HEAOCTATOYHAS LIEICHAPABICHHOCTh
MHTEIUICKTYalIbHOU IeATEIIbHOCTH, OBICTpPasi €€ MPEChIaeMOCTb, Ipeo0IalaHie HTPOBBIX
uHTepecoB. B oqnux ciayyasx (pa3inyHble BUIbl MH(MAHTUIN3MA) y IeTell mpeoliasaeT 3aepKKa
Pa3BUTHS SMOLIMOHAIBHO-BOJIEBOI chepsl. B npyrux ciaydasx 3I1P npenmyiecTBEeHHO
MPOSIBJISIETCS B 3aMEJICHUH PAa3BUTHS IO3HABATEILHOMN AESITEIbHOCTH
[Iporpamma nmocTpoeHa ¢ yueTom crenuduKy yCBOCHUs yueOHOT0 MaTepHalia, UCIIBITHIBAIOITUMU
TPYIHOCTU B OOYUYEHUHU, MPUINHON KOTOPBIX SIBJISIFOTCS Pa3IMYHOIO XapaKTepa 3a1epKKU
TICUXUYECKOTO PA3BUTHSI.
OcHoBHOM 3aaueli 00y4eHUss MaTEMAaTHKE B MHTETPUPOBAHHBIX KJIaccaX, Kak U B
0011e00pa30BaTeNbHOM MIKOJIE, SBISIETCS] 00ECIIeYeHNE IPOYHBIX U CO3HATEIBHBIX
MaTeMaTHYeCKUX 3HAaHUU U YMEHUI, HEOOXOIMMBIX y4YalllUMCS B TOBCEAHEBHOMN KU3HU U Oy IyIien
TPYIOBOM JEATEIBHOCTH.
Baxxnelmmmu KOppeKLIMOHHBIMU 33/1a4aMU Kypca MaTEMaTUKH SIBJISIIOTCA Pa3BUTHE JIOTUYECKOTO
MBIIUICHHS U PEUX yUYaIuXcsi, POPMUPOBAHNE Y HUX HABBIKOB YMCTBEHHOTO TPY/1a: IJIAHUPOBAHHE
paboThl, MOUCK PAIMOHATILHBIX MyTEH €€ BBIIOIHEHUS, OCYIIECTBICHHE CAMOKOHTPOJIS.
[IxOoMBbHUKY JOTKHBI HAYYUTHCS TPAMOTHO M aKKypaTHO JieJaTh MaTEMaTHUYECKUE 3alUCH, YMETh
OOBSICHUTD HX.
VYuuThIBas NCUXOJIOIMUECKHE OCOOEHHOCTH M BO3MOKHOCTH 3THX JIETEH, 11e71ecO00pa3Ho /1aBaTh
MaTepuana HeOOIbITUMH J103aMH, C TOCTETIEHHBIM €T0 YCI0KHEHHUEM, YBETUYHBAs KOTUYECTBO
TPEHUPOBOYHBIX YIIPAXKHEHUH, BKITIOUAsl €KETHEBHO MaTEpHal JUIsl TOBTOPEHUS U
CaMOCTOSITENbHBIX padoT. CremayeT n30erath MEXaHUYECKOTO cueTa, (POPMaIbHOTO 3ayYUBaAHUS
MPaBUJI, CHUCHIBAaHUS TOTOBBIX PEIICHHUH U T.J. Y4Yaluecs JOJKHBI YMETh MOKa3aTh U 00BICHUTH
BCE, UTO OHU JIETIAIOT, PEIal0T, PUCYIOT, YePTAT, codupatoT. [Ipu pemeHun 3aaa4 AeTH JOIKHBI
YYUTHCSI aHATTM3UPOBATH, BBIIETSATh B HEM HEM3BECTHOE, 3alUCHIBATH €€ KPAaTKO, OOBSICHATH BEIOOD
apudmeTnyeckoro neicTBus, GOpMyIUPOBATH OTBET, T.€. OBJIAIEBATh OOIIMMH MPUEMaMH PAOOTHI
HaJ apudMeTHIeCcKo 3aaueil, 4To MOMOraeT KOPPEKIUU UX MBILIUICHUS U peud. Opranuyeckoe
€AMHCTBO MPAKTUYECKON 1 MBICTUTEIBHOM IEATEIbHOCTH YUalIUXCsl HAa YPOKaX MaTeMAaTHKU
CHOCOOCTBYIOT MPOYHOMY M CO3HATEIHHOMY YCBOCHHIO 0a3MCHBIX MaTEMaTHUECKUX 3HAHUMN U
YMEHHMH.

Koppexkuunonnas padora
BBuay ncuxonornueckux ocodeHHocrei aereit ¢ 3I1P, ¢ menpio ycuneHus npakTHUeCKOn
HaIpaBJIEHHOCTH 00y4YEeHHUs TPOBOJAUTCS KOPPEKIIMOHHAs paboTa, KOTOpask BKIIOYAET CIeIyIOIIHe
HaIpaBJICHUS.
CoBeplilIeHCTBOBaHHE JBUKEHUI U CEHCOMOTOPHOTO Pa3BUTHS: Pa3BUTHE MEIIKOM MOTOPUKH U
ManbIeB PyK; Pa3BUTHE HABBIKOB KaJUIUTpaduu; pa3BUTHE apTUKYIISIIHOHHON MOTOPHUKH.
Koppekuust oTaenbHBIX CTOPOH NCUXUYECKON e TeIbHOCTH:
-KOPPEKIIUS — pa3BUTUE BOCHPUSITHS, IPEICTABICHUN, OIYIIICHUH;
-KOPPEKITUS — pa3BUTHE TIAMSITH;
-KOppEeKLUs — pa3BUTHE BHUMaHUs; OPMHUPOBAHUE 0OOOIICHHBIX IPEACTABICHUI O CBOWCTBAX
npeaMeToB (1BET, popMma, BeTUIHHA),
- pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U OPUEHTALIUN; PA3BUTUE MPEJICTABIICHUN O
BPEMEHH.
Pa3Butre paznuyHbIX BUJOB MBIIIJICHUS:



- pa3BUTHUC HaF.HSII[HO-O6p8.3HOI‘O MBIIIJICHUS,

- Pa3BHUTHUE CIIOBECHO-JIOTUYCCKOI'0 MBIIIJICHHA (YMGHI/Ie BUJCTH U YCTaHABJIMBATh JIOTHYCCKUEC
CBsA3U MCXKIAY NpCIMETaMU, ABJICHUAMU U COGBITI/ISIMI/I).

Pa3BuTHE OCHOBHBIX MBICITUTEIBLHEIX onepauﬂﬁ:

- pa3BUTUC YMCHUSA CPAaBHUBATh, AHAJIM3UPOBATD,

- pa3BUTHE YMEHUS BBIACIATH CXOACTBO U Pa3INYUe IOHATHUH;
- yMeHHue paboTaTh MO CIOBECHON U MUCHbMEHHOW MHCTPYKLIHUSM,

- AJITOPUTMY; YMEHUE TUTAHUPOBATD JIEATEITbHOCTb.
*

Koppekuust HapyieHuil B pa3BUTHH YMOLUOHAIbHO-IMYHOCTHOU cheph:

- pa3BUTHE UHULIMATUBHOCTH, CTPEMIICHHS IOBOJUTH HAYaTOE J€JIO A0 KOHIIA;

- (opmupoBaHUE YyMEHUS IPEOA0JIEBATh TPYIHOCTH;

- BOCITUTaHUE CAMOCTOSTEIbHOCTH MPUHATHUS PELICHHUS;

- (opmupoBaHUE aIEKBATHOCTH YyBCTB;

- (opmupoBaHUE YCTOWYNBOI U aJJeKBAaTHON CaMOOLIEHKH;

- (opmupoBaHUE YMEHUS aHAIU3UPOBATH CBOIO JIETEIILHOCTD;

- BOCIIMTAHUC IIPABHUJIbBHOI'O OTHOLICHHUSA K KPUTHKE.

Koppexiust nHAMBUyadbHBIX IPOOEIOB B 3HAHUSX.

[IpaxkTrueckue 3agaumn:

- o0ecrieyuTh MPOYHOE U CO3HATENBHOE OBJIAZICHUE CUCTEMON MaTeMaTUYeCKUX 3HAaHUH U YMEHHIH,
HGO6XOI[I/IMI)IX AJI IIPUMCHCHUS B HpaKTHqGCKOfI ACATCIIBHOCTH, IJIA U3YUYCHUSA CMCIKHBIX
JUCLUIUINH, JUTS TPOAOIDKEHUs 00pa30BaHus; - 00€CIeUUTh HHTEIUIEKTyallbHOE pa3BUTHE,
C(bOpMI/IpOBaTI) Ka4ueCTBA MBIIIJICHUS, XapaKTCPHBIC JIA MaTeMaTHYEeCKOHN JACATCIIbHOCTH U
HE00XO0/IMMBIE JJIs TIOJTHOLICHHOM KHU3HH B 00IIECTBE

- 00y4YeHHEe UIKOJIbHUKOB YMEHHIO CBSI3HO M3J1araTh CBOU MBICIU B YCTHOM U MUCbMEHHOMU (hopMme.

OO6menpenMeTHbIE 3aa4H:

- BOCITUTaHHE 00YYaroIIMXCs CPEACTBAMH JAHHOTO MPEAMETA;

- pa3BUTHE UX JIOTHYECKOTO MBIIIICHUS;

- 00y4eHHEe IIKOJIbHUKOB YMEHHIO CAMOCTOATEIHHO MOMOIHATH 3HAHHS 10 MAaTEeMAaTHKE;

- popMupoBanue 001IeyIeOHBIX YMEHUN — paboTa C KHUTOM, CO CIIPABOYHOM JIMTEPATYpPOH,
COBEPILIEHCTBOBAHME HABBIKOB BHIUMCIICHHUS U T.1I.

JlanHas yaeOHas mporpaMMa MpeayCMaTpruBaeT OBaJieHUE 3HAaHUSIMHU B 00bEMe 0a30BOTO sAzIpa
00s13aTeNbHBIX YUYEOHBIX KYPCOB, €IMHBIX LI 0011e00pa30BaTeIbHBIX YupexaeHuii Poccuiickoit
®denepanun. Kpome Toro, mpemycmMaTpuBaeTCcsi KOPPEKIIUS HETOCTATKOB B Pa3BUTHH U
WHIUBUAYATBHO — IPYIIIOBast KOPPEKIIMOHHAs paboTa, HampaBlIeHHAs Ha MPEOI0JICHUE TPYTHOCTEH
B OBJIAJICHUU OT/ICTHHBIMH TIPEIMETAMH.

Ilnanupyemsle pe3y/ibTaThl

.JII/I‘IHOCTHI)IC, METANPEAMETHBIC U MPEAMETHBIC PE3YJbTAThI 0CBOCHUS KypcCa
MaTeMaTUKH

JINYHOCTHBIMM pe3yJbTATAMHU HU3y4YeHHUs mpeamera «MaremaTHka» B BHJE CIEAYIOMIMX
y4eOHBIX KypcOB: 5-6 kiacc - «Maremarnkay, 7-9 kmacc - «Anredbpa» u «['eomerpus» SBISIOTCS
CJIeIyIOIEe KauecTBa:

- HE3aBUCUMOCTh ¥ KPUTUYHOCThH MBILIUICHHUS;
- BOJIS U1 HACTOMYHUBOCTE B JOCTUXXCHHUU LCIIN.
CpencTBoM AOCTUKEHUSI 3TUX PE3YIIBTATOB SIBISIETCS:



- CUCTeMa 331aHUui Y4eOHUKOB,;

- Ipe/ICTaBJICHHAs B yUeOHUKAX B IBHOM BHU/I€ OpTraHU3aIis MaTepralia 1o MpUHIUITY MUHUMAKCa;

- HCIIOJIb30BAaHHE COBOKYITHOCTH TEXHOJIOTUH, OPHEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSTEILHOCTH
U KPUTUYHOCTH MBIIUICHUS: TEXHOJIOTHS CHCTEMHO-JEATEIFHOCTHOTO IIOAXOAa B OOYYEHUH,
TEXHOJIOTUS OLICHUBAHUSI.

Memanpeomemusimupe3ynbTaTaMiu  U3y4eHUs  Kypca  «MaremaTukay  sBISETCS
(dhopMupoBaHKE YHUBEpPCATbHBIX YueOHbBIX nericTBuil (Y'Y /).
Perynstusubie YY/I:
5-6-i KIacchl
- CaMOCTOSITENIBHO 0OHapyscusams W (GOPMYIHPOBATH YUEOHYIO MPOOJIeMy, ONpEAETSTh IIeNb
y4eOHOM e TEeNbHOCTH, BHIOMPATh TEMY IIPOEKTa;
- @bloGUcamb BEPCUM pelIeHHs TpoOJeMbl, OCO3HaBaTh (M MHTEPIPETUPOBATH B Ciydae
HEe00XOIUMOCTH) KOHEUHBIN pe3yJbTaT, BEIOMPATh CPEACTBA JOCTHKEHHUS LIETH U3 MPEAJI0KEHHBIX,
a TaK)Ke UCKATh UX CAMOCTOSITEIIBHO;
- cocmasnams (MHAUBUIyaIbHO WU B TPYIINE) IUIaH petieHus mpoOaeMbl (BBIIOIHEHUS TPOEKTa);
- pabortas mO IUIaHy, céepsimb CBOW JCUCTBHS C LENBI0 W, NMPH HEOOXOAMMOCTH, HCIIPABISATH
OLIMOKU CAaMOCTOSITENTFHO (B TOM YHCIIC U KOPPEKTHPOBATH ILJIAH);
- B JINAJIOTE C YUUTEJIEM CO8EPULEHCMBOBAMb CAMOCTOSTENIEHO BEIPAOOTaHHBIE KPUTEPHH OIICHKH.

*

7-9-1 kJ1acchl
- CAMOCTOSITEIIEHO OOHAPYHCUBAMb U YOPMYIUPOSAMs TIPOOIEMY B KJIACCHON M MHIMBHIYIbHON
y4eOHOU JIeATEITHBHOCTH;
- 8b106U2aMb BEPCUY PEIICHUS IPOOJIEMbI, 0CO3HABAaTh KOHEYHBIH PE3yJIbTaT, BEIOUPATh CPeICTBa
TOCTIDKEHUS I U3 TIPETIOKEHHBIX WIIM MX UCKATh CAMOCTOSITENILHO;
- cocmagname (MHIUBUYyaJIbHO WIK B TPYIIIE) IUIaH pelieHus MpoosieMbl (BBIIOTHEHUS IPOEKTA);
- n00OuUpamsv K K01 nmpodiieme (3aaue) aIeKBaTHYIO € TEOPETHUECKYI0 MOJIETh;
- paboTas 1o NPeASIO)KEHHOMY MIJIM CaMOCTOSITENIbHO COCTaBIEHHOMY IIJIaHy, UCHOIb3068amb HAPAILY
C OCHOBHBIMH U JIOTIOJIHUTEIILHBIE CPENICTBA (CIPaBOYHAS JTUTEPATYPa, CIOKHBIE TIPHOOPEI,
KOMIIBIOTED);
- NIGHUPOBamMb CBOIO MHIUBUAYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;
- pabomambs N0 CAaMOCTOSTENILHO COCTABIEHHOMY IIJIaHy, CBEPSISICH C HUM U C LEJIBIO JeSITEIbHOCTH,
WCTIPABJISIS OIINOKH, UCTIONB3YsI CAMOCTOSITENIEHO MOI0O0OpaHHBIE CPEICTBA (B TOM YHCIIE U
WnTepHer);
- cBOOOJTHO 110/16308aMbCs1 BBIPAOOTAHHBIMH KPUTEPHUSIMH OIICHKH M CAMOOIIEHKH, UCXO/IS U3 eNU ’
UMEIOIINXCS KpUTEPUEB, Pa3inyas pe3yibTaT U CrocoObl JecTBUM;
- B XOZI€ IPEJICTABIICHHS MTPOEKTA 0d6AMb OYEHK) €ro pe3ylIbTaTaM;
- CAMOCTOATENBHO 0CO3HAB8aAMb IPUUUHBI CBOETO yCIeXa UM HeyclieXa U HaXOJUTh CIIOCOOBI
BBIXOJIa M3 CUTYaIlUH HEyCIeXa;
- yMemb OYeHums CTEeNeHb YCIEeITHOCTH CBOeH MHANBUYaIbHOM 00pa3oBaTeNbHOM

NESITENIBHOCTH;
- dasamby oyeHKy CBOUM JINYHOCTHBIM KaueCTBaM U UepTaM XapakTepa («KaKoB 5»), ONPEAeIIaTh
HaIpaBJICHUs CBOETO PAa3BUTHUS («KKAKUM s XOUY CTaTh», «YTO MHE I 3TOTO HAJ0 CHIENAThy).

Cpeocmeom ghopmuposanus perynsTUBHBIX Y Y [] ciyKaT TEXHOJIOTHS CUCTEMHO-/IESTETbHOCTHOTO
MOJIX0/1a Ha dTare N3yYeHHUs] HOBOTO MaTepHalia U TEXHOJIOTHsI OIICHUBaHUS 00pa30BaTEIbHBIX
JOCTHKEHHH (YueOHBIX YCIIEXOB).

ITo3naBaTebHbie YV /I:

5-9-ii k1acchl
- aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(UIIUPOBATH U 00001IATh haxkmbl u sA61eHUs,



- ocyujecmensims CpaBHEHUE, CEPUALTUIO M KJIACCU(PUKALINIO, CAMOCTOSTEILHO BRIOMpAasi OCHOBAHUS
U KPUTEPUU JJIsl yKa3aHHBIX JIOTUYECKUX ONEPaLUii; CTPOUTH KiIacCU(DUKALIMIO Ty TEM
JUXOTOMHUYECKOTO JI€JI€HUsI (HA OCHOBE OTPULIAHHUSA);

- cmpoums JIOTUYECK 000CHOBAHHOE PACcCYXKACHHE, BKIIIOUYAIOIIEe YCTAHOBICHUE PUYHMHHO-
CIICICTBEHHBIX CBS3CH;

- co30a6amb MaTeMaTUYECKUE MOJIEIIH;

- COCTaBJIATH TE3UCHI, Pa3IMYHbIC BHJIBI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.11.). [IpeoOpa3oBeiBaTh
nH(OPMALIHIO U3 OAHOTO BUJA B IpYyroi (TabauIly B TEKCT, IUarpaMMy U Ip.);

- 8bIYUMBIBANb BCE YPOBHU TEKCTOBOM I/IH(i)OpMa%I/II/I.

- yMemb onpeoenams BO3MOKHbIE HCTOYHUKU HEOOXOAUMBIX CBEJICHUH, TPOU3BOIUTH TOUCK
nH(pOpMAaIINY, AaHATU3UPOBATE U OLICHUBATH €€ JOCTOBEPHOCTb.

- IOHUMas MO3UIIMIO JIPYTOro YellOBeKa, pa3iuyams B €ro peun: MHEHUE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (APTYMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPHH. J{JIs1 3TOT0 CaMOCTOSATEIBHO
UCIOJIb30BaTh PAa3IMYHbIC BUJBI YTCHUS (M3y4arolee, IPOCMOTPOBOE, 03HAKOMUTENBHOE,
MIOMCKOBOE), MPUEMBI CITYIIaHUSI.

- caMOMy €030a6amb UCTOUHUKH UH(OPMALIUK PA3HOTO TUTIA U JUTsSl PA3HBIX ayTUTOPUH,
co0roaaTh MHOOPMAIMOHHYIO TUTHEHY | MTPpaBUiIa HH()OPMAIIMOHHON OE€30ITaCHOCTH;

- yMemb UCnOIb306amMb KOMIIBIOTEPHbIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK UHCTPYMEHT JIJIs
JOCTIDKEHUS CBOMX IIeJieil. YMeTh BEIOMpPATh a/leKBaTHBIE 33/1a4€ HHCTPYMEHTAIbHBIC TIPOTPAMMHO-
anmnapaTHbIe CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanusi mo3HaBaTeNbHBIX Y'Y J] city>kat yueOHbINH MaTepuai U MPek/Ie BCero
MIPOJYKTUBHBIE 3aJaHUs yUeOHUKa.

- Mcnonp30BaHne MaTeMaTUYECKUX 3HAHUM JIJIS1 PEILICHUs] pA3JIMYHbIX MAaTEMATUUECKUX 3a/1a4 U
OLICHKH TOJIyYeHHBIX PE3YyJIbTaTOB.

- COBOKYITHOCTh YMEHHI 110 MCIIOIH30BAHUIO JI0KA3aTEIIHbHOM MaTEMaTHUYECKOW peyH.

- COBOKYITHOCTh YMEHHI 110 paboTe ¢ HHPOpMAIIHed, B TOM YUCIIE U C Pa3TUYHBIMU
MaTeMaTUYECKUMH TEKCTAMH.

- YMEHHUS UCIIOIB30BaTh MATEMATUYECKUE CPEACTBA I U3YUEHUS U ONKMCAHUs pPeaJIbHbIX
MPOLECCOB U SIBIICHU.

- He3aBUCHUMOCTD M KPDUTHYHOCTDH MBILUIEHUS.

- Bosst 1 HACTOMYMBOCTH B IOCTUKEHUU LEH.

KommyHukaruBubie YY/I:
5-9-ii KJ1acchl
- CaMOCTOSITENbHO Op2aHU3068b16amb Y4eOHOE B3aUMOIEHCTBUE B TpyMIe (ONpeAesTh OOIIHe e,
JIOTOBapUBATHCS JIPYT C APYTOM H T.1.);
- OTCTaMBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, IOATBEPKIas UX (haKTaMu;
- B JIMCKYCCHH yMemb 6b106UHYNMb KOHTPAPTYMEHTHI,
- YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM HPU3HABAMb OIIMOO0YHOCTD
CBOETr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;
- IOHUMas MO3UIIMIO JIPYTOT0, pa3iuiams B €ro peu: MHEHUE (TOUYKY 3peHus), I0Ka3aTeIbCTBO
(aprymMeHTsl), (paKkThbl; THIIOTE3bI, AKCHOMBI, TEOPUH;
- yMemb B3TJSHYTh Ha CUTYALMIO C MHOU MO3UIIMH U 00208aApUBAMbCs C TIOABMU UHBIX O3UIIHI.
Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y'Y [ ciy’kaT TEXHOJIOTHUS MPOOIEMHOTO
0o0y4eHus1, opranu3anusi paboThl B MaJIbIX IPyIIaX, TAKKE HUCIOIb30BaHUE Ha ypOKax
TEXHOJIOTUH JJMYHOCTHO - OPUEHTHUPOBAHHOTO U CUCTEMHO-/IETEIbHOCTHOTO O0YYCHHUS.

IInanupyemsle pe3yabTaThl 00y4eHHs1 MaTeMaTHKe B 5-9 Kiaccax



M3y4yeHne mMareMaTMKd B OCHOBHOW IIKOJIE JaeT BO3MOXKHOCTh OOYYAIOIIMMCSI JTOCTUYb
CIICAYIONINX PE3yJIbTATOB Pa3BUTHS:

1) 6 riuunocmuom nanpasnenuu:
o yYMEHHE SICHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM M NHCHMEHHOW peuw,
MMOHUMATh CMBICII TTOCTABJICHHOHN 3a7auy, BBICTPAaWBaTh ApTyMEHTAIIMIO, MPHUBOAMUTH MPUMEPHI U
KOHTPIPUMEDHI;

o KPUTHYHOCTH MBIIUICHUS, YMEHHE PACliO3HABATh JJOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTIINYATh THIOTE3Y OT (PaKTa;

o IpEJCTaBIEHNE O MAaTEMaTUYECKOH Hayke Kak cepe 4YeloBeYecKod JeATeNbHOCTH, 00
JTarax ee pa3BUTHS, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHSI IMBUIIM3AIINY;

o KpPEaTUBHOCTh MBIIUICHHUS, HWHUIUATHBA, HAXOJYMBOCTh, AaKTHBHOCTh NPHU pEHICHUU
MaTEeMaTHYECKUX 3a7a4;

o YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YICOHOW MaTeMaTHIEeCKON AeSITeTbHOCTH;

J CIIOCOOHOCTh K OMOIIMOHAJIBHOMY BOCIPHUSATHIO MAaTEMaTHYEeCKHX OOBEKTOB, 3ajad,

pelIeHu, paccyXIeHH;

2) B MemanpeomMemHom HanpasieHuu:
. NepBOHAYANIbHbIE MPEACTABICHHUS 00 HIEAX U O METOJaX MAaTeMAaTUKH KaK YHHBEpPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, CPEIICTBE MOJICTUPOBAHMS SIBJICHUHN U TIPOLIECCOB;

L4 YMCHUC BUACTb MATCMATHUYCCKYIO 3aa4y B KOHTCKCTC HpO6J’I€MHOfI CUTyallul B APYIux
AUCHUIIJIMHAX, B Oprxcanmeﬁ JKHU3HHU,
L4 YMCHUC HAXOAUTH B PA3JIMYHBIX HCTOYHHUKAX I/IH(i)OpMaI_II/IIO, H€O6XOI[I/IMYIO 1A pCIICHUA

MaTeMaTHUYECKUX IPpo0IieM, IPEICTaBISATh €€ B IOHATHON opMe, IPUHUMATh PELIEHUE B YCIOBUAX
HEMOJIHOHM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuy;

. yMEHHE TOHUMAaTh W HUCMOJb30BATH MAaTEMaTHYECKUE CPEACTBA HarsiIHOCTU (Tpadukw,
Jyarpammbl, TaOJIHIIBI, CXEMBI U Ap.) JUISl WIUTFOCTPALlMU, HHTEPIIPETALlMU, apryMEHTalH;

. YMEHHE BBIJIBUTaTh TMIIOTE3bl IIPU PEHIEHUH YUeOHBIX 3a/1a4, TOHUMaTh HEOOXOIMMOCTh MX
IIPOBEPKHU;

. yYMEHHE TPUMEHATh HMHIYKTUBHbIE W JIAYKTUBHBIE CIIOCOOBI paccyXJeHHH, BUAETh
pa3InyHbIE CTPATErNM PEIICHUs 3a/1a4;

. IIOHUMAaHUE CYIIHOCTH aJIrOPUTMHUYECKHX MPEANMCAHMNA M YMEHHME JEeWCTBOBaTh B
COOTBETCTBUHU C MPEII0KEHHBIM aITOPUTMOM,;

. YMEHHE CaMOCTOSITENIbHO CTAaBUTh II€JIM, BBIOMPATh M CO3/1aBaTh aJTOPUTMBI JUIS pEIICHUs
y4eOHBIX MaTEeMaTUYECKUX MPOOIIeM;

. YMEHHE IUIaHUPOBATh U OCYIIECTBISATH JNEATEIbHOCTb, HANPABICHHYIO Ha PEIICHHE 3a/1ad
HCCIIEIOBATEIILCKOTO XapaKTepa,

3) 6 npeomemnom nanpaenenuu:
. OoBJIaJicHue 0a30BbIM MOHSATHUIHBIM amnmapaToM IO OCHOBHBIM pa3zieiaM COJepKaHMs,
MpeJCTaBIeHNE 00 OCHOBHBIX M3y4YaeMbIX MOHATUAX (YUCII0, TeOMeTpUUecKas (Gurypa, ypaBHeHHE,
(GyHKIUS, BEPOSTHOCTH) KaK BaXXHEHIIMX MAaTeMaTHYECKHX MOJIENIX, TO3BOJSIONIMX OMUCHIBATh U
M3Yy4aThb PEaJIbHBIC IIPOLIECCHI U SIBICHUS;
. yMEHHE paboTaTh C MaTeMaTHMYECKHUM TEKCTOM (aHAIM3HPOBAThH, U3BJIEKATh HEOOXOIUMYIO
nH(pOpMalIMIO), TPaMOTHO TMPUMEHATH MAaTeMaTHYECKyl0 TEPMHUHOJIOTUIO U  CHMBOJIHKY,
HCIIOJIb30BATh Pa3JIMYHBIC A3BIKU MAaTEMATUKH;

. YMEHHE TPOBOAUTH KiIacCH(UKAIMK, JIOTUYeCKHe OOOCHOBaHHUSA, JOKA3aTelIbhCTBA
MaTEeMaTHYECKUX YTBEPIKICHUH;
. YMEHHE pacrno3HaBaTh BUIbl MAaTEMaTHYECKUX YTBEPKICHHUI (aKCHOMBI, OIpeneeHMUs,

TEOPEMBI U Jp.), IPsSIMbIE U OOpaTHBIE TEOPEMBI;
. pa3BUTHE IMPEACTABICHUM O 4YHCJIE M YHUCIOBBIX CHUCTEMax OT HaTypalbHBIX JO



JNEUCTBUTENBHBIX YHCEJNl, OBJAJCHUE HABBIKAMU YCTHBIX, HUCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCIICHHI;

o OBJIaJICHUE CHUMBOJIBHBIM $I3bIKOM ajreOpbl, IPUEMAMU BBIIOJIHEHUS TOXIECTBEHHBIX
IpeoOpa3oBaHUN  pAlMOHAIBHBIX BBIPAKEHUH, pEIIEHUs YPaBHEHUIl, CUCTEM YypaBHEHHUH,
HEPABEHCTB U CHUCTEM HEPABEHCTB, YMEHHUE MCIIOJIb30BaTh MJCI0O KOOPAMHAT HA IUIOCKOCTH MJIS
UHTEpIpETallud ypaBHEHUH, HEPaBEHCTB, CHCTEM, YMEHHME NPUMEHATh ainredpandeckue
npeoOpa3oBaHus, anmnapaT YpaBHEHHH U HEPABEHCTB JUIS PELICHUS 3ajad U3 Pa3IMYHBIX Pa3/IeoB
Kypca, "
o OBJIQICHUE CHUCTEMOM (YHKLUMOHAJIBHBIX MOHATUH, (YHKIMOHAJIBHBIM S3BIKOM U
CHUMBOJIMKOM, YMEHHE Ha OCHOBE ()YHKIMOHAJIbHO-TpaMuecKuX IMpEACTaBIECHUI ONUCBHIBATh U
AQHAJIM3UPOBATh PEAIBHBIC 3aBUCUMOCTH;
o OBJIA/ICHUE OCHOBHBIMH CIIOCOOAMHU MPEJCTABICHHUS M aHAIN3a CTATHCTUYECKUX JIaHHBIX;
HaJIMYue MPEICTaBICHUN O CTaTUCTHMYECKUX 3aKOHOMEPHOCTAX B PEAJIbBHOM MHUPE U O Pa3jIM4YHBIX
croco0ax X U3y4eHHsI, 0 BEPOSTHOCTHBIX MOJIEIISX;
. OBJIQJICHHE T€OMETPUYECKHUM SI3BIKOM, YMEHHUE HUCIIOIb30BATh €0 IS ONHUCAHUS IIPEAMETOB
OKPY’KaIOIIEro MUpa, pa3BUTHE IMPOCTPAHCTBEHHBIX MPEACTaBICHUN U N300pa3UTEIbHBIX YME-HUM,
nproOpeTeHNe HaBBIKOB TEOMETPHUECKUX MOCTPOCHHIA;
. YCBOGHHE CHCTEMAaTHYECKHX 3HAHMW O IUIOCKMX (UTypax M MX CBOMCTBax, a TakXke Ha
HarjiJHOM YyPOBHE — O TIIPOCTEHIIMX IPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHATH
CUCTEMAaTUYECKUE 3HAHUS O HUX JUISl pEIICHUs FEOMETPUUYECKUX U MTPAKTUUECKUX 3a/1ay;
J YMEHHUSI HM3MEPSTHh JUIMHBI OTPE3KOB, BEJIIMYMHBI YIJIOB, HCIOJIb30BaTh (OPMYJIbI IS
HaXO0XXJCHUS EPUMETPOB, IO U 00bEMOB reoMeTpUIecKuX Guryp;
. YMEHHE IPUMEHATh W3YUYCHHBIC IIOHATHS, DPE3YJbTaThl, METOABI A pELICHUS 3anad
IIPAaKTUYECKOr0 XapakTepa M 3aJad W3 CMEXKHBIX JHCHUIUIMH C MCIOJIB30BAaHUEM IIPH
HE00XOIMMOCTH CIIPAaBOYHBIX MaTEPHAIIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.
PesynbTarsl 00yueHus mnpezicTaBiieHbl B TpeOoBaHUSAX K YPOBHIO MOJTOTOBKU U 33Jal0T CUCTEMY
UTOTOBBIX PE3yJIbTAaTOB OOyUY€HMsI, KOTOPBIX JOJDKHBI JOCTHraTh BCE yyallllecs,, OKaHUMBAIOIIHNE
OCHOBHYIO ILIKOJY, U JOCTUKEHHE KOTOPBIX SBISETCS 00SI3aTENIbHBIM YCIOBHUEM MOJOKUTEIbHON
aTTeCTallud YYEHHKa 3a Kypc OCHOBHOHM HIKOJBI. OTHU TpeOOBaHHS CTPYKTYPHUPOBAHBI IO TpPEM
KOMIIOHEHTAM: «(3HAMb/NOHUMAMDbY, «YMEmb)», «UCHOJIb306ANb NPUOOPEeMEHHble 3HAHUA U
YMeHUA 6 NPAKMu4ecKoil 0eamenbHOCmU U noeceOHeenou ycuznuy. Ilpu 5ToM nociuenHue asa
KOMITOHEHTA IIPEJICTABJICHBI OTACIBHO 110 KaXA0MY U3 Pa3JIeNoB CONEPIKAHNUA.

B pe3ynbrare u3ydeHus MaTeMaTUKH YUYEHUK JO0JDKEH 3HAMb/NOHUMAMb!

Marematuka. Anreopa. I'eomerpus.

HartypaabHbie yncaa. [I[podu. PannonanabHbie Yncia

BrinyckHUK Hay4yuTCS:
* IOHUMATh OCOOCHHOCTHU JAECATUUHON CUCTEMBI CUUCIICHUS;
* OIIEPUPOBATDH MOHATHSIMH, CBSI3aHHBIMU C IETMMOCTBIO HATypaIbHBIX YUCEIT;
* BBIp@XKaTh YKMCIa B SKBUBAICHTHBIX (OpMax, BbIOMpas Hanbosee MOIXOASIYI0 B 3aBUCIMOCTH OT
KOHKPETHOW CHUTyaluu;
* CPaBHUBATh M YIIOPSAOUYMBATh PALlMOHAJIBHBIE YUCIIA;
* BBINOJIHSTH BBIYMCIICHUS C pAllMOHAJIbHBIMU YHCIIAMHU, COUYETasl YCTHbIE M MHUCbMEHHbIE TPUEMBI
BBIYHCIIEHU, IPUMEHEHNE KAJIbKYJISITOPA;
* HCIIOJIb30BATh MOHITHS U YMEHHUSI, CBSI3aHHBIE C MPOMOPIIMOHATBHOCTIO BEJIHUNH, IPOIIEHTAMH,
B XOJI€ PEILIEHUs] MaTeMaTHYECKUX 3a/1ad U 33]a4 U3 CMEXHBIX MPEIMETOB, BBIIIOJIHATH HECIOXKHBIE
IIPAKTUYECKHUE PACUETHL, 8 MOM yucie ha mamepuanax 0 Bonozoockoii oonacmu.

BbInyCKHHUK TOTYyYUT BO3MOKHOCTD:
* IO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAMU CYUCIIEHUS] C OCHOBAHUSIMU, OTIUYHBIMU OT 10;
* yriyOUTh U pa3BUTh MPEACTABICHUS O HATYpPaJIbHBIX YMCIIaX U CBOMCTBAaX JEIIMMOCTH;



* HAYYUTHCS HCIOJB30BATH MPHUEMBI, PAIMOHAINZUPYIOUINE BBIYMCICHUS, IPHOOPECTH MPHUBBIUKY
KOHTPOJIMPOBATh BBIUMCIICHUS, BEIOUPAst MOAXOASIIMM Ul CUTyallMK CIOCO0.

JlelicTBUTE/IbHbIE YHCJIA

BrimyckHUK Hay4yuTCs:
* CIIOJIb30BaTh HayaJbHbIC MIPEJCTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YHUCEIT,
* OIIEPUPOBATH MOHATHEM KBaJPATHOTO KOPHSI, IPUMEHSTh €T0 B BEIUUCICHUSIX.

BrIIMyCKHUK ITOJIyYUT BO3MOKHOCTD: .
* Pa3BUTH NPEICTABICHUE O YUCIIE M YUCIIOBBIX CHCTEMax OT HaTypalbHbIX IO ACUCTBUTEIBHBIX
YHUCEIT; O POJIM BBIYMCIICHUN B IIPAKTHKE;

*pa3BUTh W YIIAYyOUTHh 3HAHHS O JCCSITHYHOW 3aMHMCH JEHCTBUTENBHBIX YHCET (IIEPUOJUYCCKHE U
HETIePUOINYCCKHUE IPOOH).

HN3mepennsi, npudIHKeHUsI, OLEHKH

BhIyCKHUK Hay4HTCS:
* WCIONB30BaTh B XOJE pCEHICHHS 33a7a4 JJIEMEHTApHBIC TPEJCTABJICHUS, CBSI3aHHBIC C
NpUOTMKEHHBIMYA 3HAYCHUSIMU BEJTUYMH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:
* MOHATb, YTO YMWCJIOBBIE JIAHHBIE, KOTOPBIE HCHOJB3YIOTCS IJIsl XapaKTEPUCTUKU OOBEKTOB
OKpY’KAaIOIIEr0 MHpa, SBISIOTCA MPEUMYIIECTBEHHO MNPUOMMKEHHBIMM, YTO IO 3aluCU
NpUONIMKEHHBIX 3HAYEHUH, COAEPIKAIIMXCS B WH(POPMAIMOHHBIX HMCTOYHHKAX, MOXHO CYIUTH O
HOTPEUIHOCTH MPUOIINKEHNUS;
* TIOHATH, YTO MOTPEHIHOCTh PE3yJIbTaTa BHIUMCICHHUH T0JIKHA OBITH COU3MEPHUMA C TOTPELUTHOCTHIO
HCXOJHBIX TaHHBIX.

AuredpanyecKkne BbIPaKeHUS

BrInycKHUK Hay4IHTCS:
* OTIEPUPOBATh MOHATUSIMH «TOXKJECTBOY, «TOKIECTBEHHOE MPeo0pa3oBaHUe», peliaTh 3a/1a4H,
MPUMEHSTh anmnapaT ypaBHEHHH IS pelleHHs] pPa3sHOOOPa3HBIX 33734 W3 MAaTEMaTHKH, CMEKHBIX
NIPEIMETOB, IPAKTUKH;
* TIPUMEHSTH TpaduyuecKre TPEeACTaBICHUS IS HCCICIOBAHUS YPaBHEHUH, CHCTEM ypaBHEHHH,
cojiepKalux OyKBeHHbIE KO3 (DUITUSHTHI.

HepagencrBa

BrINTyCKHHMK Hay4uTCs:
* IOHUMATh U IPUMEHATh TEPMUHOJOTUIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOLLIEHUEM HEPABEHCTBA,
CBOMCTBA YHCIOBBIX HCPaBCHCTB,
* pellaTh JUMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M HMX CHCTEMBI; pellaTh KBaJApaTHBIE
HEpaBEHCTBA C ONMOPON Ha rpapuuecKkue MpeICcTaBICHHUS;
* IPUMEHSITH aIlapaT HEPABEHCTB JIs PELICHUS 3a/1a4 U3 Pa3JIMYHbIX PAa3JeIoB Kypca.

BrITyCKHUK MTOTyYUT BO3MOKHOCTh HAYUUTHCS:
* pa3HOOOpa3HbIM MpUEMAM JIOKA3aTelLCTBA HEPABCHCTB, YBEPEHHO MPUMEHSTH armapaT
HEPAaBEHCTB Ui PEIICHUS pPa3sHOOOpa3HBIX MaTeMaTHYeCKUX 3aJad W 3a7ad M3 CMEKHBIX
MIPEIMETOB, IIPAKTUKY;
* IPUMEHATH rpaduyeckue MPEeACTABICHUS IJIS UCCIIEOBaHUS HEPABEHCTB, CUCTEM HEPaBEHCTB,
coziepKalmx OyKBeHHbIC KO PHUITUEHTHI.

OcHoBHbIE MOHATHSA. UKc/10BbIE PYHKIIMHA
BrinmyckHUK Hay4duTCs:



* MOHWMATh W WCMOJH30BaTh (PYHKIMOHAIBLHBIE TMOHSATHS U S3BIK (TEPMUHBI, CHMBOJIUYECKHE
0003HaueHHUs ),

* CTpOWTHh TpaduKU dSIEMEHTAPHBIX (YHKIMH; HCCIIEIOBAaTh CBOWCTBA YMCIOBBIX (YHKIMH Ha
OCHOBE M3YYCHUS IMOBEJICHUS MX TPAQUKOB;

* TIOHMMaTh (PYHKIHIO KaK BXXHEUIIYI0 MATEeMATHUYECKYI0 MOJENb JUISl OMUCAHUS IMPOIECCOB U
SIBIICHUI OKPYKAIOIIEr0 MHUpa, MPUMEHATh (DYHKIIMOHAIBHBIN S3BIK JUIsI OTIMCAHUS M UCCIICIOBAHUS
3aBUCHMOCTEH MKy (PU3NISCKIMH BETUIHMHAMHU.

BrITyCKHUK MTOTyYUT BO3MOKHOCTh Hay U ThCS:
* TPOBOJUTH HCCIICAOBAHUS, CBSI3aHHBIE C HW3yYCHHEM CBOWCTB (YHKIUH, B TOM YHUCIE C
WCIOJIb30BAaHUEM KOMITBIOTEpPAa; HA OCHOBE TpadUKOB HM3YUYEHHBIX (YHKIUH CTpOUTH Ooee
CIIO’)KHBIC TpadUKH (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTBIMHY» TOYKAMH U T. II.);
* WCHOJB30BaTh (YHKIMOHAIBHBIC TMPEACTABICHUS W CBOWCTBA (YHKUUW Ui pPEHICHHS
MaTeMaTHYECKUX 3a]1a4 U3 PA3JIUYHBIX Pa3JIeliOB Kypca.

YucioBbIe MOCIE10BATEIHLHOCTH

BrinmyckHuk Hay4urcs:
* I[IOHMMaTh M HCIOJB30BATh SA3BIK IIOCIENOBATCIILHOCTEH (TEPMHUHBI, CHMBOJIHYECCKHE
0003HauCHHUS ),
* NOPUMEHATH (GOPMYJIbI, CBA3aHHBIC C ApHU(PMETHUYCCKOH M T'€OMETPUYECKOW MPOrpEcCHeii, u
anmapar, cOPMHUPOBAHHBIA NMPH M3YyYCHHH IPYTUX Pa3[esioB Kypca, K PEHICHHIO 3a/a4, B TOM
YKCJIe ¢ KOHTEKCTOM U3 PEabHOM KU3HH.

BBIITyCKHHMK NTOJIyYUT BO3MOKHOCTh HayYUThCS:
* pemaTh KOMOMHHPOBAHHBIC 33/1aud C MPUMEHEHHEM (OPMYJ N-TO WIEHa W CYMMBI MEPBHIX N
YJIEHOB apuU(PMETHUYECKOH U TeOMETPHUYECKOW MpOrpeccud, MPHUMEHssl NpH JTOM ammapar
YPaBHEHU U HEPABEHCTB;
* MOHUMATh apU(PMETHUYECKYI0O U TEOMETPUYECKYIO MPOTPECCHIO Kak (YHKIUU HATypalbHOTO
apryMeHTa; CBSI3bIBATh apu(PMETHUECKYIO TPOTPECCHIO C JTMHEHHBIM POCTOM, T€OMETPHUECKYI0 — C
SKCIOHEHLIMAIIBHBIM POCTOM.

OnucarejbHasi CTATUCTHKA

BrimyckHUK HayuyuTCs HMCIOJIB30BaTh MPOCTEHIIHME CIMOCOOBI MPEACTaBICHUS W aHaIu3a
CTATUCTUYECKUX JAHHBIX.

BBIMycKHUK TMOJTYYUT BO3MOXKHOCTH TPHOOPECTH TEPBOHAYAIBHBIA OMNBIT OpPTaHU3AIUN
cObopa MaHHBIX MpPU MPOBEACHUU OIMpPOCa OOIIECTBEHHOTO MHEHUS, OCYUIECTBIATh HMX aHAJIH3,
MPEACTABIIATH PE3YIBTATHI OMPOCA B BUJIE TAOIHUIIBI, TUATPAMMBI, € UCHOIb306AHUEM MAMEPUATIOB
MOY COILI Ne 37, évtoopoé Bonozowvt u Bonozoockoit oonacmu.

Cayuaiinble cOObITHS U BEPOAATHOCTH

BrimyckHUK HayduTCs HAaXOAUTh OTHOCHUTENIbHYIO YacTOTY U BEPOATHOCTh CIY4YalHOTO
COOBITHSI.

BBITyCKHUK  MOMYYUT BO3MOXKHOCTH TPUOOPECTH OMBIT TPOBEACHHS  CIIyYalHBIX
SKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPHOTO MOJCIMPOBAHUS, UHTEPIPETAUA UX
pe3yabTaTOB.

KomOunaTopuka

BrITyCcKHUK HayduTCsl periaTh KOMOWHATOPHBIC 33a4d Ha HAXOXKJIEHHE 4Yucia OObEKTOB
WA KOMOMHAITHA.

BpImyCKHUK TMOTYYUT BO3MOXKHOCTH HAYUYHMTHCS HEKOTOPHIM CIIELUAIBHBIM MpUEMaM
pelieHrs KOMOMHATOPHBIX 3a]1a4.

Harasinnas reomerpus

BobInyckHUK HAy4uTCS:

* pacrio3HaBaTh Ha 4YepTexax, PUCYHKaAX, MOJEISIX U B OKPYKAIOIIEM MUPE IUIOCKUE U



MPOCTPAHCTBEHHBIC TEOMETPUUCCKUE (DUTYPBI;
* pacro3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOIHHOTO MNapaijiesienune/a, MPaBUIbHON MUPaMUIbL,
UITHHIPA ¥ KOHYCA;
* CTPOMTD Pa3BEPTKHU KyOa v MPSIMOYTOJIBHOTO MapalICIICIIUIICA;
* OMpEIeIATh M0 JHHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JIMHEHHBIC pa3Mepbl caMoil GUTYPBI U
Ha000pOT;
* BBIYHCIIATH 00BEM MTPSIMOYTOJIBHOTO Mapaieenune/ia.
BBbINyCKHUK TTOJyYUT BO3MOKHOCTD: ¥
¢ HAYYUTHCSA BBIYUCIIATH 00BEMEL MMPOCTPAHCTBCHHLIX I'COMETPUUYCCKUX (bHI‘yp, COCTAaBJICHHBIX H3
PSIMOYTOJIBHBIX TAPAJIICIICITUIIC/IOB;
* YIIyOUTb U Pa3BUTh MPEICTABICHUS O POCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYPAX;
* HAYYUTHCS IPUMEHSATH MOHATHE Pa3BEPTKHU JIJIsI BBIMOJHEHHUS MPAKTUICCKUX PACUETOB.

I'eomeTpuueckue purypsi

BrInyckHUK Hay4IHTCS:
* M0JIb30BaThCsA S3bIKOM TE€OMETPUM JJISi ONHUCAHUS IPEAMETOB OKpPYXKAIOLIEr0o MHUpa M HUX
B3aMMHOTO PACIIOJIOKEHHS,
* pacno3HaBaTb M H300pakaTh Ha YepTeXkax M pPHCYHKaX TIeOMeTpHueckue (Urypsl U HUX
KOH(uUrypamuu;
* HaXOAWUTh 3HAUYEHUS JJIMH JMHEHHBIX 3JIEMEHTOB (DUTYP U UX OTHOILEHUS, IPAJAyCHYIO MEpPY YIJIOB
ot 0° mo 180°, mpuMeHsist onpeAeTeHNs, CBOMCTBA U IPU3HAKU (DUTYDP U UX JIEMEHTOB, OTHOIICHUS
¢uryp (paBeHCTBO, MOJ00HME, CUMMETpPUH, IOBOPOT, NapayljielbHbI IMEPEHOC). 8 MOM uucie
CBA3AHHBIX ¢ cummempueil é apxumexkmype Bonozoockozo kpas.;
* ONEPUPOBATh C HAYAJILHBIMU MOHATHSIMUA TPUTOHOMETPHUH U BBINOIHATH 3JIEeMEHTapHbIE
orepanuu HaJ QyHKIUSMH YTIIOB;
* pemiaTh 3aJjauyd Ha JIOKa3aTeNbCTBO, ONMUPAsCh HA M3yYeHHbIE CBOWCTBA (UIYp U OTHOILEHHH
MEXy HUMH U TIPUMEHSISI U3y4YE€HHBIE METO/IBI 0KA3aTeIbCTB;
* pelIaTh HECJIOXKHbIE 33/1a4M Ha TMOCTPOEHHE, MPUMEHSS OCHOBHBIE AITOPUTMBI MOCTPOCHHS C
MTOMOIIBIO ITUPKYIIS U JINHEHKH,
* pemarh MpOoCTEeHIINe IUIAHUMETPHUECKUE 3a/1a41 B IPOCTPAHCTBE.

BBITyCKHUK TOTYYUT BO3MOYKHOCTbD:
® OBJIAACTH MECTOJAaMH pCHIeHI/ISI 3a1a4 Ha BBIYUCIJICHUS U JO0KA3aTCJIbCTBA. METOAOM OT HpOTI/IBHOl"O,
METOJIOM MOA00MS, METOI0M Tiepebopa BapUaHTOB M METOI0M T€OMETPUUYECKUX MECT TOUECK;
* IpUOOPECTH ONBIT NMPUMEHEHHS alredpanyeckoro M TPUTOHOMETPUYECKOIo ammaparta u uaei
JBUKESHHUSI TIPU PEIIICHUH T€OMETPUUYECKUX 3a/1a4;
* OBJIAJICTh TPAJUIMOHHONW CXEMOW pEMIeHUS 3aJad Ha TOCTPOSCHUE C TIOMOIINBIO IHUPKYJIS M
TUHENKU: aHAIIN3, TOCTPOCHUE, T0KA3aTeILCTBO U UCCIICIOBAHNE;
* HAYYHUTHCS pPENIaTh 3a/1a4d Ha MOCTPOSCHUE METOJOM I€OMETPHYECKOI0 MeCTa TOYSK W METOJIOM
oI00us;
* MpUOOpECTH OMBIT HCCIEIOBAaHUS CBOWCTB IUIAHMMETPUYECKHX (GUIYp C€ IOMOIIbIO
KOMITBIOTEPHBIX IPOTPAMM;
* npuoOpPECTH OMNBIT BHIOJHEHUS MPOEKTOB Mo TeMaMm «['eomerpuueckue npeoOpa3oBaHHs Ha
I10cKoCcTH, «IlocTpoeHne oTpe3KoB Mo hopmMyiey.

HN3mepenne reoMmeTpu4ecKuX BeJIHYHH

BrIlTyCKHHMK Hay4uTCs:
* HCIIOJIb30BaTh CBOMCTBA HM3MEPEHMs JUIMH, IUIOLIaJed W YIJIOB IpU pEUIEHMM 3ajad Ha
HaxO0XKJICHUE JUIMHBI OTPE3Ka, IJIMHBI OKPYXXHOCTH, JUJIMHBI YT OKPYXHOCTH, IPaJyCHOH Mepbl
yIia;



* BBIYUCIIATH IUIOIIAAN TPEYTOJIBHUKOB, MPSMOYIOJbHUKOB, NapajuleJorpaMM-MOB, Tpameuui,
KpPYTOB U CEKTOPOB;

* BBIYMCIIATD AJIMHY OKPYKHOCTHU, JJIMHY TyTH OKPY>KHOCTH;

* BBIUMCIIATD JJIMHBI IMHEWHBIX 3JIEMEHTOB (PUIYp U UX YTJIbI, UCHOb3Ys (POPMYJIbI ATHHbI
OKPY>KHOCTH M JUIMHBI IYTU OKPY>KHOCTH, (POpMYJIBI TUIOIIAACH GUTyp;

* pemarh 3a7ayd Ha JI0KA3aTeJIbCTBO C UCIOJIb30BAHHWEM (DOPMYJI JIMHBI OKPYKHOCTH U JUIMHBI
IYTH OKPY>KHOCTH, GOpMyJI TUIOIaaen Guryp;

* pelarh IPAKTUYECKHE 33a]Ja4H, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUYECKUX BEJIMUUH (UCHOIb3YsI
npu HEOOXOAWMOCTH CIPAaBOYHHUKH U TEXHUUCCKHE CPEICTBA).6 MOM HYUC]IE CEAZAHHBIX C
HCUBHEHHBIMU CUMYAUUAMU, 6bINOTHEHUEM MUHU-RPOCKMOE HA HAXO0MHCOCHUE NA0Waou
ayoOumopHvIX NOMeEUW|eHUIl WIKOJIbL.

BhIITyCKHUK ITOJTy4HUT BO3MOKHOCTh HAYUUTHCS:
* BBUUCIATH IUIOIAAM (UTYp, COCTaBIEHHBIX M3 JIBYX WIH Ooyiee NPAMOYTOJIbHUKOB,
napajuiesIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
* BBIYUCIATH IUJIOUIAJM MHOTOYIOJIBHUKOB, HCIOJb3ysl OTHOLICHHS pPABHOBEIUKOCTH MU
PaBHOCOCTAaBJIEHHOCTH;
* IPUMEHATH aNreOpanyeckuii 1 TPUrOHOMETPUUYECKHUM anmapar U UAeu JABWKCHMS MPHU pelleHUU
3aJ1a4 Ha BBIUMCJIEHHE IIJI0A1e MHOTOYTOJIbHUKOB.

Koopaunartsi

BhInyckHUK HAy4YUTCS:
* BBIYHCIIATH JUIMHY OTpE3Ka MO KOOPJIWHATAM €r0 KOHIIOB;, BBIYMUCIATH KOOPJAWHATHI CEPEIUHBI
OTpE3Ka;
* HCTIOJB30BaTh KOOPAMHATHBIN METOJI Il U3yUEHHUS CBOWCTB MPSAMBIX H OKPYKHOCTEH.

BrImyCKHUK TOITYYUT BO3MOKHOCTD:
* OBJIaJICTh KOOPAMHATHBIM METOIOM PEILLIECHU 3a7a4 Ha BBIYUCIICHHS U 10KA3aTEIbCTBA;
* IPUOOPECTH OMBIT MCHOJIb30BAaHUS KOMIIBIOTEPHBIX IPOrpaMM JUIsl aHaJM3a YacTHBIX CIIy4aeB
B3aUMHOTI'0 PACIIOJIOKEHHUS OKPYKHOCTEN U MPAMBIX;
* IpUOOPECTH OMBIT BBHINOJHEHUS MPOEKTOB Ha TeMy «lIprMeHeHrne KOOpAWHATHOrO MEeTOoJa MpHU
pELICHUY 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBAY.

BekTops!

BrinmyckHuk Hay4uuTcs:
* ONEpUpOBaTb C BEKTOPAMM: HAXOAWTb CYMMYy U Ppa3sHOCTb [JBYX BEKTOpPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOIUTh BEKTOP, PAaBHBIN ITPOU3BEACHUIO 33JAHHOTO BEKTOPA HA YUCIIO;
* HaXOIUThb Ul BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMH: UIMHY BEKTOpPA, KOOPAMHATBHI CYMMBI U
Pa3HOCTH BYX U 00Jiee BEKTOPOB, KOOPAMHATHI MPOU3BEIECHUS BEKTOpa Ha YMCIIO, IPUMEHSS MIpU
HE00XOIMMOCTH COYETaTEeIbHBIN, IEPEMECTUTENbHBIN U paclpeAeTUTEIbHbIN 3aKOHBI;
¢ BBIYHCIIATH CKAJIAPHOEC IIPOU3BCIACHUC BCKTOPOB, HAXOAWUTH YIrojd MCKAY BCKTOpaMH,
YCTaHaBJIUBATh NEPIEHIUKYIIAPHOCTD IIPSAMBIX.

BLIHYCKHI/IK TOJIYYUT BO3BMOKHOCTD:
¢ OBJIAJICTh BEKTOPHBIM METOJOM JIs pCHICHUA 3a/la4 Ha BBIYUCIICHUA U JOKAa3aTCJIbCTBA,
° HpI/IO6pCCTI/I OIIBIT BBIIIOJIHCHUA IIPOCKTOB Ha TEMY «IPHUMCHCHUC BCKTOPHOTO MCETOAA IIPU
PEIICHUHU 3aJa4 Ha BBIYHUCICHUA U JOKA3aTCIIbCTBa».

1. Copaep:xxaHue Kypca MaTeMaTHKH 5-9 Kj1accoB

ConepkaHre KypcoB MaTeMaTHKH S5—6 KiaccoB, anreOpbl W reomMeTpur 7-9 KI1accoB
O0BbEIUHEHO KaKk B HMCTOPUYECKH CIIOKMBIIMECS JIMHUM  (YMCIOBasi, airedpaudeckas,



reoMeTpuuecKkas, QyHKIIMOHATIbHAS U JIp.), TAK U B OTHOCUTEILHO HOBBIC (CTOXAaCTUYECKAs IMHUSA,
«peanbHas MareMmatuka»). OTIenbHO MPEACTaBICHBbl JUHUS CIOKETHBIX 3aj]ad, HUCTOpUYecKas
JIMHHSL.

DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH

Cornacio @I'OC ocHOBHOro 00mero oOpa3oBaHUS B KypC MaTeMaTHKU BBEACH pas3icil
«Jloruka», KOTOpBIA HE HperoaraeT JOMOTHUTEIbHBIX YacOB HAa M3YYEHMHM U BCTPaUBAECTCS B
pa3IUYHBIE TEMBbl KYypCOB MAaTEeMATHKA W HWHPOPMATHKKA M TPEABApSICTCS O3HAKOMIICHHEM C
AJIEMEHTaMU TEOPHH MHOXKECTB.

MHo:kecTBa U OTHOLIEHUS] MEKTY HUMK'

MHOXeCTBO, Xapakmepucmuyeckoe C80UCME0 MHOJCeCM8d, YIEMEHT MHOXKECTBa, nycmoe,
KOHeuHoe, beckoneunoe muodicecmego. IlommuoxxkectBo. OTHOIICHHE TPUHAIIC)KHOCTH, BKITFOUCHHUS,
paBeHCTBa. DJIEMEHTbl MHOXKECTBA, CIIOCOOBI 3aJJaHUSI MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U
91eMEHMO8 NOOMHONCECME C UCNONIb308AHUEM KPY208 Dilepa.

Onepaunu HAJ MHOKECTBAMH

[lepeceuenne u 00beAUHEHNE MHOKECTB. Pasnocme MHOdCECMS, 00NOIHEHUE MHOMCECMEd,
Humepnpemayus onepayuii Ha0 MHOICECMBAMU C NOMOUBIO KPY208 Diliepda.

DJ1eMeHTBhI JIOTUKH

Ornpenenenne. YTBepKaeHUss. AKCHOMBI U Teopembl. JlokazarenbcTBo. [oka3arenbcTBo OT
npotuBHOro. TeopeMma, oOpatHas ganHoOu. [Ipumep U KOHTpIIpUMED.

Boicka3bIBaHUA

VICTUHHOCTD M JIOXKHOCTh BbICKa3bIBaHUsA. CodicHble U npocmule vickazvisanus. Onepayuu
HAO 8bICKA3LIBAHUAMU C UCNOIb308AHUEM JOSULECKUX CBA30K: U, UNU, He. YClo6Hble 8blCKA3bI8AHUS
(umnauxayuu,).

Copepxxanue Kypca MaTeMaTHKH B 5—6 kiaccax

Hamypanvnvie uucna u nynv

HarypanbHblii psii 4Hces U ero cBoiicTBa

HatypanbHoe 4nciI0, MHOKECTBO HATypaldbHBIX YHCEI M €ro CBOWCTBA, H300pakeHue
HATypaJbHbBIX YHCEN TOYKAMHU Ha YUCIOBOM MpaAMoil. Mcrosib30BaHNE CBOMCTB HATYPAbHBIX YHCEIT
IIpY PELIEHUH 3a/a4.

3anuch ¥ YTeHHEe HATYPAJBHBIX YK CeJ

Pasnuune wmexnay uudppord u uymcnom. [lo3uiMoHHAs 3amUCh HATYpadbHOTO YHUCIHA,
MOMECTHOE 3HauYeHHe IU@PbI, pa3psAbl M KIACCHl, COOTHOIIEHHWE MEXIY IBYMS COCEIHUMH
pa3psAIHBIMU €AMHUIIAMU, YTEHUE U 3aIIUCh HATypaIbHbIX YUCEL.

OxpyriieHue HATYPAJIbLHbIX YHCeJI

HeobxomumMocTth okpyrienus. [IpaBuio okpyrieHus HaTypaabHBIX YHCEIL.

CpaBHeHHe HATYPAJIbLHBIX YK CeJl, CpPaBHEHHUE ¢ YncjioM ()

IloHATHE O CpPaBHEHMH YMCEINl, CPABHEHHUE HATYPAJIbHBIX YUCEI APYT C APYTOM U C HYJIEM,
MaTeMaThuyecKas 3alich CPaBHEHHH, CIIOCOOBI CPAaBHEHUS YHCE.

JleHCTBHA ¢ HATYPAJbLHBIMH YHCIAMH

Clo)XeHre W BBIYMTAHWE, KOMIIOHEHTHI CIIOKE€HHS M BBIYMTAHUSA, CBSI3b MEXKIY HHMHU,
HAaXO0XJEHUE CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMbI U Pa3HOCTH IPU WU3MEHEHUU KOMIIOHEHTOB
CIIOKCHHUS ¥ BEIUMTAHUS.

YMHOXKEHUE U [JEJIECHHUE, KOMIIOHEHTBl YMHOXEHHUS M JCJIECHUS, CBSI3b MEXIY HHUMHU,
YMHOXEHHE W CIIOXCHHE B CTOJOWK, JEICHHE YTOJIKOM, TpPOBEpKa pe3ysibTara C IMOMOIIBIO
MPUKUAKU U 0OpaTHOTO JEHCTBUS.

[lepemecTUTENbHBIA W COYETATENIBHBIM  3aKOHBI  CJIOKEHUS U YMHOXKEHMS,
pacTipeenuTeNbHbI 3aKOH YMHOXKEHUS OTHOCHUTEIBHO CIIOKEHUS, 000CHO8aHUe aNeOpUmmos
BLINOJIHEHUSL APUPMEMUUEeCKUX Oelcmeutl.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJeM



3anuce 4Kciia B BUJIE€ CYMMBI Pa3ps/IHbIX CIaraeéMbIX, MOPSIOK BBIOJHEHUS JEUCTBUI B
BBIPAXXECHUSX, COACPIKAIIUX CTEIICHb, BBIYMCICHUE 3HAYCHUIN BBIPAKECHUM, COAEPKALIUX CTEIICHb.

YncsioBble BbIPpAKEHUS

YuciioBoe BBIPAKEHUE U €r0 3HAYEHUE, MOPSAJOK BBIIOJHEHUS JEHCTBUM.

JleneHnue ¢ octaTKOM

Jlenenue ¢ ocTaTKOM Ha MHOXECTBE HaTYPaJIbHBIX YHUCEN, COUCMBA OeleHUs ¢ OCMAMKOM.
[IpakTrueckue 3a7a4u Ha JIEJICHUE C OCTATKOM.

CgoilicTBa M PU3HAKH EJTMMOCTH

CBOICTBO JAEIUMOCTH CYMMBI (Pa3HOCTH) Jia wucro. [Ipusnaku neaumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu wa 4, 6, 8, 11. [loxazamenbcmeo npusnaxoe Oeaumocmu. Pemenue
MPAKTUYECKUX 3a/1a4 C MPUMEHEHUEM ITPU3HAKOB JIETUMOCTH.

Pa3jioskeHue ync/ia Ha MPOCTbIe MHOKUTEH

[TpocTeie U COCTaBHBIE YUCIA, peuemo Ipamocgena.

Pa3noxeHne HaTypajJbHOTO YKCIIa HA MHOXXHUTENIH, Pa3j0KEHHE Ha MPOCThIE MHOXKHUTEIU.
Konuuecmeo oenumeneii uucna, aneopumm pasnoxcenus Yucia Ha npocmvle MHOXCUMENU, OCHOBHAS
meopema apugmemuxu.

AulredpanyecKkue BbIpasKeHUs

Hcnonk3oBanue OyKB uis 00O3HAUEHUs YHCEI, BBHIUYMCICHHE 3HAUYCHUS anreOpanuecKkoro
BBIPOKCHUS, NIPUMEHEHUE aNreOpanvecKux BBIPAKEHUM 71 3alUCH CBOMCTB apU(METHUUECKHUX
JeCTBHM, MpeoOdpa3oBaHre areOpanvdecKuX BbIpaKEHHI.

JleJMTe/ 1M M KpaTHbIE

Jenutens U ero CBOWCTBa, OOMIMI AenuTeNb ABYX Oojee 4uces, HauOOJIbIIUNA OOIIMiA
JIEJIUTEIb, B3AMMHO IIPOCTHIE YUCIIA, HAXOXAeHUE HanbobIiero oomero aenurens. KpatHoe u ero
CBOICTBa, oOIlee KpaTHOe MABYX U Ooliee 4YHCeNl, HauMeHbllee oO0IIee KpaTHOE, CIOCOObI
HaxO0JICHUS HAMMEHBIIIETO OOIIET0 KPaTHOTO.

pobu

OO0bIKHOBEHHBIE IPOOH

Hons, gacTe, ApoOHOE Yncio, 1podb. JpobdHoe urcno kak pe3ynbrat AeneHus. [IpaBunbHbIe
Y HETIpaBUJIbHBIE IpoOU, CMelIaHHas Jpo0k (CMEIIaHHOE YHUCIIO0).

3anuch HaTYpallbHOTO YHMCIa B BHJIE IpOOHM C 3aJaHHBIM 3HAMEHATeleM, MpeoOdpa3oBaHue
CMENIaHHOW IpoOu B HEMPABWIBHYIO IPpoOb U HA0OOPOT.

[TpuBenenue apobeii k 00eMy 3HaMeHaTen0. CpaBHeHHE OOBIKHOBEHHBIX IPOOEii.

CroxeHue U BHIYMTaHHE OOBIKHOBEHHBIX JPOOEil. YMHOKEHUE U JIeJIeHuEe OOBIKHOBEHHBIX
Ipooeit.

ApudmeTrnueckue JeMCTBUS CO CMEIIaHHBIMU JIPOOsMHU.

Apudmerndeckre IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeUCMEU.

JecaTH4HbIE IPOOH

Ilenass m gpoOHas dactu AecaTUYHOU Apoou. IIpeoOpa3zoBanme AECATUYHBIX apobei B
0ObIKHOBeHHBIE. CpaBHEHUE ACCITUYHBIX ApobOeii. ClokKeHHe W BBIYUTAHHE JCCATUYHBIX APOOEH.
OkpyriieHHe JeCATUYHBIX JApoOei. YMHOXKEHUE U JIeTICHUE JACCITUIHBIX Ipo0ei. [Ipeobpaszosarue
00bIKHOBEeHHBIX Opobell 6 Decamuunble Opoou. Koneunvie u beckoneunvlie decsimuyHvle Opoou.

OTHOIEeHMe ABYX YHCeJ

Macmtab Ha nane u kapre.llponopuuu. CoiicTBa npomnopiuii, mpuMeHeHHe MPONOpPIUUN U
OTHOILIEHUI ITPU PEIIEHUH 3a/1a4.

Cpennee apupmernyeckoe yucesa

Cpennee apudpmernueckoe AByX uucen. M3o0pakeHue cpeaHero apupMeTuuecKkoro JBYX
yycesl Ha YHCIOBOW mpsAMoOu. PemieHue npakTHYECKUX 3a4ad C MOPUMEHEHHEM CPEIHETO
apudmernueckoro. Cpedree apupmemuieckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[TonsiTne mpoueHTa. Bpruncienrne NpoLUeHTOB OT YUCIIA U YHUCIIA IO U3BECTHOMY IIPOLICHTY,
BBIpaXKCHHE OTHOIICHUS B IPOLIEHTAX. PellieHne HeCIOKHBIX MPAKTUYECKHUX 3a/1a4 C MPOILEHTAMH.



JAnarpamMmbI

Cronbuarble ¥ KpyroBble JuarpamMMmbl. M3BieueHue wuHPOpMAIMM M3 JAUATPAMM.
H300padicenue ouazpamm no yucio8blmM OAHHBIM.

Payuonanvuvie uucna

IonoxxuTeNbHBIE M OTPHLATEIbHBIE YHCJIA

N3o00pakeHne yncen Ha YMCIOBOM (KoopawHATHOW) mpsiMoit. CpaBHeHHE umces. Moyib
YyHuCjia, TEOMETpUYECKas HMHTEpIpeTanus MOAyJs uucia. JIeHCTBUS C TMOJIOKUTEIBHBIMH U
OTpHUIIATENIbHBIMU YUCJIaMU. MHOXECTBO LEIbIX YUCEIL.

IlonsiTHe 0 panUOHAJIBLHOM umcie. Ilepsuunoe npedcmasnenue o MHOdNMCECEE
payuonanvhsix dyucen. JIeMCTBUS ¢ pallMOHANIBHBIMU YHCIaMH.

Pewenue mexcmoewvix 3aoau

EauHunbsl u3MepeHUWi: [UIMHBI, IUIOMAAH, OO0BbEMa, MAacchl, BPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIY €IMHHUIIAMH HW3MEPEHUS] KaXKIOM BEIMYMHBL. 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PAaCCTOSIHHE, IPOU3BOJUTEILHOCTh, BpeMs, paboTa; IIeHa,
KOJIMYECTBO, CTOUMOCT.

3anauyu Ha Bce apuMeTnIecKne 1eHCTBUSA

Pemenne TekcTOBBIX 3amad apudmMeTHuecKkuM crocoOoM. Mcmonb3oBaHHME TAOIHIL, CXEM,
YepTexe, APYTUX CPeACTB MPEACTaBICHUS JAHHBIX MIPH PEIICHUHN 3aJa4H.

3agaum HA IBUKEeHUE, Pa00Ty M MOKYNKH

Pemmennie HeCTIOKHBIX 3a/1a4 HA JIB)KEHUE B MPOTHUBOIOJIOKHBIX HAMPABICHUSAX, B OJJHOM
HaIpaBJICHUH, IBUKEHUE 110 PEKE M0 TEUCHUIO U NMPOTUB TeueHus. Pemienne 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeli mpu pelieHruu 3a1au.

3agaum HA YaCTH, 0, TPOLEHTHI

Pemenne 3amau Ha HaxXOXKICHHE YacTW 4YMCJIA W 4YMCia MO ero yactu. Pemenue 3amay Ha
MPOIIEHTHI U 0. [IpruMeHeHne mponopIuil Mpy peIeHUH 3a1ad.

Jlornuyeckue 3agaun

Pemenne HecnOXHBIX JTOTMUECKUX 3a/1a4. Peulenue 102uieckux 3a0ay ¢ nomMoubio 2pagos,
mabauy.

OcHOBHBIE MeTO/IbI PellieHUs] TEKCTOBBIX 3a/1a4: apu(PMETUIECKUIA, TTepedOp BapHUaHTOB.

Harasinnas reomerpus

durypsl B OKpyxatomeM Mmupe. Harmsiuele mpenctaBieHus O (uUrypax Ha IJIOCKOCTH:
npsiMasi, OTPE30K, JIy4, Yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. UeThIpexyroibHUK,
MPSIMOYTOJTHHHK, KBaJIpar. TpeyronbHUK, 8UObL Mpey2oIbHUKOS. IIpasunvnuvie
MHo20y2onbHUKU. V1300paXeHne OCHOBHBIX T€OMETPHUECKUX DUTyp. B3aumHnoe pacnonodicenue 08yx
NpAMbIX, O08YX OKPYHCHOCMEU, NpAMOU U oKpyxcnocmu. JnuHa otpeska, joMaHOW. EnuHuUIbI
u3Mepenus: MHbL. [locTpoeHue oTpe3ka 3agaHHON UMHBL. Bunel yrios. I'pagycHas mepa yria.
W3mepenue 1 mocTpoeHue yIiaoB ¢ MOMOUIbIO TPAHCIIOPTUPA.

[Tepumerp mMHoOroyroipHUKA. [loHATHE Momaan GUTYpHI; €AUHUIBI H3MEPEHUS TIIOMIAIH.
[Tnomane npsiMmoyrofibHUKA, KBaaparta. [Ipubmmkennoe uamepeHue miomaad Guryp Ha KJIeT4yaTou
oymare. Pasrogenuxue gucypul.

Harmsinapie ipecTaBieHus 0 MPOCTPAHCTBEHHBIX (purypax: KyO, mapaienenumnes, mpusma,
nupamuaa, map, cdepa, KoHyc, nuauHap. M3o0paxeHne MpoCTpaHCTBEHHBIX GUryp. [Ipumepsi
ceuenuti. Muozoecpannuxu. Ilpasunvnvie mrHozoepannuxkuy. IlpuMepsl pa3BepTOK MHOTOTPaHHUKOB,
WIMH]IPA U KOHYCA.

[Tonsitne o6bema; enuaUIBI 00beMa. OOBEM MPSIMOYTOJILHOTO MapajuieNenumnena, Kyoa.

[Tonsitue o paBeHctBe Quryp. lLleHTpanbHas, oceBas W 3epKalbHAs CUMMETPHUHU.
N3o0pakeHne CHMMETPUYHBIX QUTYP.

Pemienune npakTuueckux 3ajad ¢ MpUMEHEHHEM IPOCTEUIIINX CBOMCTB (uUryp.

HcTopusi MaTeMaTUKH

Tosenenue yugp, 6yxe, uepoenughos 6 npoyecce cuéma u pacnpeoenenus npooyKmos Ha
Jlpesnem Brnuoicnem Bocmoxke. Cesasb ¢ Heonumuueckoti pegonoyueti.



Pootwcoenue wecmuoecamepuunou cucmemsl cuucnenus. lloaenenue oecamuyHou 3anucu
uucer.

Pooicoenue u pazeumue apugpmemuxu namypanvuvix uucen. HOK, HOJI, npocmvie yucia.
Pewemo Spamocgena.

Tossnenue nynsa u ompuyamenvhvlx yucen 8 mamemamuxe opesnocmu. Ponv /fuogpanma.

Ilouemy (—1)(—1) =412
Ilpoou 6 Basunone, Eecunme, Pume. Omkpvimue Oecsamuunvix Opobeu. Cmapunhsie

cucmemvl mep. [lecamuynvle Opodou u mempudeckas cucmema mep. JI. Maenuyxuil.
*
Coaep:xanue Kypca MaTeMaTHKH B 7-9 KJaccax

Anreopa

Yucna

PanmonaJbLHbBIE YHCIA

MHoOxecTBO panuoHaNbHBIX uHced. CpaBHEHHME palMOHANbHBIX uucen. JledctBus c
palMoHAIBHBIMK YKCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuoHajbHble YHCIA

[lonsiTue uppanmoHalbHOrO uMcia. Pacrno3HaBaHue HppanuMoOHaIbHBIX 4Hcenl. [Ipumepsl

J0Ka3aTenbeTB B anreOpe. MppannoHambsHOCTh chna\/E . Ilpumenenne B reomerpun. CpasHenue
uppayuoHanbHulx yucen. Muodxcecmeo deticmeumenbHuLX Yucel.

Tooicoecmeennvle npeobpazosanus

YuciaoBble 1 OyKBEeHHbIE BBIPAKEHHS

Bripaxkenue ¢ mepemeHHON. 3HaueHue BbIpaxkeHHS. [lofcTaHOBKAa BBIpaKEHUH BMECTO
MIEPEMCHHBIX.

[eabie BbIpaKeHUS

Crenenb ¢ HaTypajdbHBIM NOKa3zareneM U e€ cBoicTBa. IIpeoOpa3zoBaHusi BbIpaKEHUH,
COJIEp>KaIlNX CTETIEHH C HATYPaJIbHBIM MOKa3aTeleM.

OpHounen, MHorowrieH. JleficTBUS ¢ OJHOWIEHAMH ¥ MHOTOWICHAMH (CIOXKCEHHE,
BBIUUTaHUE, YMHOXeHHE). DopMynbl COKpaIEHHOTO YMHOXKEHUS: Pa3HOCTh KBAJpaTOB, KBaApaT
CYMMBI U pa3HOCTH.Pa3nokeHre MHOTOWIeHa Ha MHOXKHTEH: BBIHECEHUE OOIEro MHOXHTENS 3a
CKOOKU, epynnuposka, npumeHenue opmyi coKpauyeéHno2o ymuoxcenus. Keaopamuuiii mpéxunen,
Pasnodxicenue KeaopamHo20 mpexyieHa Ha MHONCUMEU.

JIpoGHO-panuOHAILHBIE BHIPAKEHU S

Crenenp ¢ unensiM mokazareneMm. IIpeoOpazoBaHue ApOOHO-IMHENWHBIX BBIPAKECHUM:
CIIO)KEHHE, YMHOXKEHUE, NIeNeHUue. Aneceopauieckas Opoobw./Jonycmumvle 3HAUEHU NEPEMEHHbIX 8
0pobHO-payuonanvhblx  evipaxcenusx. Cokpawenue aneebpauveckux Opobeu. Ilpusedenue
aneebpauveckux Opobell Kk obwemy sHamenamenro. [lelicmeus ¢ aneebpauyeckumu OpoOAMU:
Cll0JHCe e, 8blYUMAaHue, YMHONCEeHUe, OeleHUe, 8036e0eHUe 8 CIENeHb.

IIpeobpaszosanue svipasiceHull, co0epHcAUUx 3HaK MOOYJIA.

KBaaparTHbie kopHu

ApudmeTndecknii KBaJIpaTHBI KopeHb. IIpeoOpazoBaHue BBIpaOKEHUH, COAEPIKALIUX
KBaJ[paTHbIC KOPHHU: YMHOKEHHE, JIeIICHNE, BEBIHECCHHE MHOKHUTEINS U3-TI0J] 3HaKa KOPHS, 8HeCeHuUe
MHOCUMENSL NOO 3HAK KOPHS.

Ypasuenus u nepasencmea

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[TonsiTe ypaBHeHMsI U KOpPHSI ypaBHeHUs. [Ipeocmasnenue 0 pagHOCUNbHOCMU YPAGHEHULL.
Obnacmwb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemienne nuHeWHBIX ypaBHeHUH. Jlumetinoe ypaeuenue c¢ napamempom. Konuuecmeo
KOpHell TUHelH020 ypasHerus. Peulenue nuneltHblx ypasHeHul ¢ napamempom.



KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBanparusle ypaBHenus. Henomnble KkBagpaTHble ypaBHEHUA. JJUCKPUMUHAHT KBaJIPaTHOTO
ypaBHeHus. Dopmyna KOpHEW KBaapaTHOTO ypaBHeHHs. leopema Buema. Teopema, obpammuas
meopeme Buema. Peluienue KBaJIpaTHBIX YpaBHEHUW:MCIIONb30BaHUE (HOPMYIIBI AJISi HAXOXKJICHUS
KOpHEH, epaghuueckuii memoo peuwileHus, paszioxcenue Ha MHOXCUMENU, No060p KOpHel ¢
ucnonv3osanuem meopemvl Buema. Konuuecmeo xopHeii K8aOpamHo20 ypaeHeHus 8 3a8UCUMOCHU
om e2o Ouckpumunanma. buxeaopammuvie ypaenenus. Ypaenenus, ceooumvle K JIUHEUHLIM U
keadpamuwvim. Keaopammvle ypagrnenus ¢ napamempom.

JIpoGHO-panuOHAJIbHBIE YPABHEHUS .

Pemenue mpocredmux ApoOHO-TMHEHWHBIX ypaBHEHUH. Peuienue OpoOHO-payuoHaibHbIX
VPAGHEeHUII.

Memoowbl pewienus ypasHeHuti. Memoovl paBHOCUTbHLIX NPeobpaA308aHULl, MemoO 3aMeHbl
nepemennol, epaguyeckuit memoo. Hcnonvzosanue ceoicme hyHKyull npu peulenuu ypasHeHuil.

Ipocmeriwue uppayuonansuvle ypasnenus suoa (| f(x)=a, \/f(x)=g(x) .

Vpasnenus euda X" = & .Ypasrenus 6 yenvix uuciax.

Cucrembl ypaBHeHH I

VYpaBHeHHE ¢ 1ByMs IIEpEMEHHBIMU. JINHENHOE YpaBHEHHE C IByMs IIEPEMEHHBIMU. [Ipavas
KaK epaguueckas unmepnpemayus IUHEUHO020 YPAGHEHUS ¢ 08V M NEPEMEHHbIMU.

IlonsiTe cucreMsl ypaBHeHH. Pellienne cucreMsl ypaBHEHUN.

Mertonbl perieHusi CUCTEM JIMHEHHBIX YPAaBHEHUM C JByMs NEPEMEHHBIMU: epagduueckuti
Memoo, Memoo CNIO0MHCEeHUsl, METO]T TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBAa. (CBOMCTBAa 4YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeaIuBOCTH
HEPAaBEHCTB IPH 33JaHHBIX 3HAUEHUSIX T€PEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. OOracmb onpedeneHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemenue TMHENHBIX HEPABEHCTB.

Keaopamnoe mepasencmseo u e2o pewenus. Pewenue KeaopamHulx HepaABEHCMS:
UCNONb306aHUe CBOUCME U 2paduKka KeaOpamuuHou @QYHKYuU, Memoo UHmMepeanos. 3anuch
peutenus Keaopammno20 HepaseHCcmaa.

Pewenue yenvix u 0pobHO-payuonanbHuIX HEpaseHCcmse Memooom UHMepPEaios.

Cucrembl HepaBeHCTB

CucreMbl HEPAaBEHCTB C OJHOW INepeMeHHOW. PemeHue cUCTeM HEPAaBEHCTB € OIHOMU
MepEMEHHON: TUHEHHBIX, kK6aopamubsix. 1300pakeHue pelIeHnusi CHCTEMbl HEPAaBEHCTB HA YHCIIOBOM
MPSIMOM. 3aMKUCh PELLIEHUS] CHCTEMbI HEPaBEHCTB.

DyHryuu

IHousTue pyHkumuu

JlexapToBbl  KOOpAMHAaTBI Ha  Mmiuockoctu. dopmupoBaHHe  MpeACTaBIEHUN O
METaNpeIMETHOM TMOHATUU «KOOpAMHATB. CrnocoObl 3afaHus (YHKUMN: aHATUTUYECKUH,
rpaduueckuii, TabnmuuHbld. ['papuk ¢Qynkmuu. Ilpumepsl ¢GyHKUUH, MonydaeMbIX B Mpoliecce
HCCIIEIOBAHMSI PA3IMUHBIX PEANbHBIX MPOIECCOB U PELICHUs 3a1ad. 3HaueHue (QYHKIMU B TOUKE.
CpoiicTBa (¢yHKIMI: 005acTh ONpeAeNeHUsl, MHOXXECTBO 3HAUEHUH, HYJIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, YEéMHOCMb/HeYémHOCMb, TIPOMEKYTKH BO3pacTaHUs M yObIBaHUS, HauOOJIbIIIEee
1 HauMeHbllee 3HaueHus. VMccnenoBanue GyHkuuu mo e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo gynxyuu. Kycouno sadannuvle ¢hynxyuu.

JIuneiinas pyHKIus

CoiicTBa u rpaduk MuHEHON QyHKIMH. YTI0BON K03(duuumeHT npsamoii. Pacrionoxenue
rpaduka TMHEWHON (PYHKIIMU B 3aBHCHMOCTH OT €€ YIJIOBOTO KO3 (GHUIIMEHTAa U CBOOOTHOTO YJICHA.
Haxoorcoenue koapuyuenmos nunetinou @yHkyuu no 3a0aHHbIM VCIOBUAM: NPOXOHCOEHUE



npamotl uepe3 08¢ MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOACOEHUE NPIMOLU Yepe3 OAHHYIO
MOYKY U NAPALIENbHOU OAHHOU NPAMOU.

KBagpartuunas pyHkums

CroiictBa u rpaduk KBaapatuuHod QyHkuu (mapabona). Ilocmpoenue epaguxa
Kkeaopamuunol @yukyuu no moykam. HaxoxneHue Hysel KBaJpaTUUIHOW (PYHKIUH, MHONMCECmaa
3HAYEHULl, NPOMEINCYMKO8 3HAKONOCMOAHCIEA, NPOMENCYIKO8 MOHOMOHHOCU.

OOpaTHast NPONOPUHOHAIBHOCTD

k k
CaoiicTBa QyHKIMH Y =— Y = = ['unep6omna.
X

*
I'pagpuxu pynxuuii. Ilpeodopasosanue epaguxa ynxyuu y = f(X) ona nocmpoenus
epauros @ynkyuii suoa y =af (kx+b)+c.

k
I'paghuxu ¢pynxyuil y:a+m, y=x,y=%x, y=|x-

ITocsienoBaTEILHOCTH U MPOTPECCHU

UucnoBas nocienoBaTebHOCTh. [[puMepsl YMCIIOBBIX NOcaea0BaTeNbHOCTEN. beckoHeuHble
MocleoBaTelbHOCTU. ApudmeTnueckas nporpeccus u e€ cBorcTBa. ['eomeTpuyeckas mporpeccus.
Dopmyna obweeo uneHa u cymmvl N NEPEbIX UNEHO8 aApUPMemudeckou U 2eoMempuyecKoll
npoepeccuil. Cxoosauancsa 2eomempuieckas npocpeccus.

Pewenue mexcmoswix 3aoau

3anauyu Ha Bce apuMeTnIecKne 1eHCTBUSA

Pemenne TekcTOBBIX 3amaud apudmMeTHueckuMm criocoOoM. Mcmonp3oBaHHME TAOIHIL, CXEM,
YepTexe, APYTUX CPeACTB MPEACTaBICHUS JAHHBIX MIPH PEIICHUHN 3aJa4H.

3agaum Ha IBHKEeHUE, Pa00Ty M MOKYIIKH

AHanM3 BO3MOXHBIX CHUTYallMi B3aMMHOTO PAaCIOJIOKEHHUSI OOBEKTOB MPU HUX JIBIKCHUH,
COOTHOIIIEHUS] 00HEMOB BHITIOTHSAEMBIX padOT IPU COBMECTHOM padoTe.

3agauu Ha YaCTH, 101, IPOLEHTHI

Pemenne 3a1a4 Ha HaxOXKJEHUWE YAaCTH YUCJA W YMCIIa IO ero yacTu. Pemienue 3amayd Ha
MPOIIEHTHI U A0, [IpruMeHeHne mponopIuil Mpy peIIeHn: 3a1a4.

Jlornyeckue 3agaun

Pemenue nornyeckux 3anau. Peuienue 102uteckux 3a0a4 ¢ nomowwio epaghos, mabauy.

OcHoBHbIE MeTOIbI pelleHUs] TEKCTOBBIX 3aaa4y: apudmernyeckuil, anreOpandeckuii,
nepedbop BapuaHTOB. [lepguunvle npedcmasieHus o0 Opyeux Memooax pewieHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CTaTucTHKA M TEOPpHUs BEPOSTHOCTEH

CraTtucruka

Tabnuunoe u rpaduyeckoe MpeacTaBiIeHUe JaHHBIX, CTOJI0YAThIe M KPYTOBbIE JUArpaMMBbl,
rpaduky, TpUMEHEHUE JuarpamMMm U rpaduKoB AJs OMUCAHUS 3aBHUCHUMOCTEHW peabHBIX BEITUYHH,
u3BieyeHre uHpopmanuu W3 Tabnul, auarpaMMm U rpadukoB. OnucarerabHble CTaTHCTUYECKUE
MoKa3aTeIM YMCIOBBIX HAOOPOB: cpenHee apupMeTHIecKoe, Meouara, HaubobIIee 1 HauMEHbIIIee
3HaueHUs. Mephl paccenBaHUs: pa3Max, OUcnepcus u CmaHoapmuoe OmKIoOHeHue.

CrnyuaiiHas UW3MEHYMBOCTb. l3MeHuMBOCTE npu u3MepeHUsX. Pewarowue npasuia.
3axonomepHocmu 6 USMEHUUBBIX BENUUUHAX.

Cayuaiinble cOObITHS

CrnyualiHple ONBITHI (PKCIIEPUMEHTHI), DJIEMEHTApHbIE CIydyallHble COOBITHS (MCXOJBbI).
BepositHocT  sneMeHTapHbIX — coObITUH. CoOOBITHST B CIOydallHBIX  OKCIEPUMEHTaX U
OJIarOMPUSITCTBYIONIUE DIIEMEHTApHBIE COOBITHSA. BeposTHOCTH citydallHBIX COOBITHN. OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. Kiaccuueckue BEpOSITHOCTHBIC OIBITHI C
WCIIONB30BAHUEM MOHET, KyOWKOB. [lpedcmasnenue coovimuil ¢ NOMOWbIO  OUASPAMM
Diinepa.llpomusononodcuvie codovimus, o00veouHenue u nepeceuenue codovimuil. Ilpasuno
cnooicenusi  eeposmuocmeti.  Cnyuatinwiti  evloop.Ilpedcmasnenue  dxKcnepumenma 6 — uoe
oepesa.Hezasucumvle  cobvimus.  YMHodceHue  8epoAmMHOCMeEU  He3d8UCUMBIX  COObIMUIL.



IlocnedosamenvHuvle nesasucumvle ucnvimanus. IlpencraBieHre O HE3aBUCHUMBIX COOBITHSIX B
KU3HHU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanogku, pakmopuan yucia. Couemanus u 4ucio coyemanu.
Dopmyna  uucna couemanuu. Tpeyeonvnux Ilackana. Onvimei ¢ 60IbWIUM — HUCIOM
PABHOBO3MOIICHBIX — IJIEMEHMAPHBIX  cobbimuil.  Bwluucienue 6epossimHocmell 6 ONbIMAX ¢
npumenenuem Komounamopuwix gopmyi. Ucneimanus bepnyainu. Ycenex u neyoaua. Beposmuocmu
cobvimutl 6 cepuu ucnotmanuti bepnynnu.

Cnyuaiinle éenuyunsl .

3Hakomcmeo co CryyauHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKDEMHbBIX CAVYALHbIX
genuyun.  Pacnpedenenue — eeposmuocmeii.  Mamemamuueckoe — oorcudanue.  Ceoticmea
Mamemamuyecko2o odcudanus. Ilonamue o 3axone Oonvuiux uucen. Mzmepenue eeposmuocmeil.
Ilpumenenue 3aKoHa OOMLWUX UUCEL 6 COYUONOSUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENIeHUs. 8 YPE3BbIYANIHBIX CUMYAYUSX.

I'eomerpus

T'eomempuueckue guzypoi

@Durypsl B reoMeTpUU U B OKPY:KaI0IeM MUpe

['eometpuueckas ¢urypa. GopMupoBaHHE MPEACTABICHUI O METanpeAMETHOM MOHATUU
«purypar.

Touka, AUHMS, OTPE30K, MpsAMas, JydY, JIoMaHasl, TIOCKOCTb, Yroj, OuccekTpuca yria u eé
CBOMCTBA, BUJIbI YTJIOB, MHOTOYT'OJbHUKH, KPYT.

OceBast cummerpusi reomerpudeckux ¢uryp. LleHTpanbHas cUMMETpPHS T€OMETPHUYECKHX
uryp.

MHOroyroJbHuKHu

MHOroyroipHMK, €ro JJEMEHTBl M €ro CBoMcTBa. Pacmo3HaBaHMe HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykisie u Hegvinykivie MHo20y2oabHuku. 1IpaBUIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BpicoTa, Menuana, OucceKkTpuca, CpeAHssi JHUHUS TPEYTrOJbHUKA.
PaBHOOEIpeHHBIN TpPEYTrONBHUK, €r0 CBOMCTBA M TPU3HAKH. PaBHOCTOPOHHHI TPEYrOIbHUK.
[IpsAMOYTONBHBIN, OCTPOYTOJIBHBIN, TYIIOYTOJIBHBINA TPEYTOJIBHUKN. BHEIIHNE yIIIbl TPEyrOJbHUKA.
HepaBeHcTBO TpeyronbHUKA.

Uetsipéxyronpauku. [lapamienorpamMm, pom0O, TPSMOYTOJBHHK, KBajpar, Tparenus,
paBHOOepeHHas Tparenus. CBOICTBa U MPHU3HAKK TMapajieorpaMMa, pomoa, IpsSMOYTOJIbHUKA,
KBajipara.

OKpyKHOCTB, KPyT

WX snemMeHTHl M CBOWCTBA; LEHTPAJIbHbIE M BIOUCAaHHBbIC yriibl. KacarenbHas u cexywas K
OKPY’KHOCTH, UX ceolicmea. BnucaHHble M ONHCAaHHBIE OKPYXHOCTH JJI1 TPEYTrOJbHUKOB,
YemuvlpEXY20IbHUKOB, NPAGUNbHBIX MHO20Y201bHUKOS.

I'eomeTrpuueckue Gpurypsl B npocTpaHcTBe (00bEMHBIE TeJ1a)

Mmnoeoepannuk u e2o anemenmul. Hazeanus mno202pannuxoé ¢ pasubiM NOJONCEHUEM U
Konudyecmeom ecpawuetl. llepBUuHBIE TpeACTaBIEHUS O MUpaMUIE, NapalieNenuIene, MNpusMe,
chepe, mape, MIWIHHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIIINX CBOMCTBAX.

Ommuowenus

PagencrBo puryp

CBoiicTBa paBHBIX TPEYroJIbHUKOB. [Ipr3HaKky paBeHCTBa TPEYTOJIbHUKOB.

IHapanieabHOCTH NPAMBIX

[Ipu3Haku W CBOWMCTBAa MapalIeNbHBIX MPAMBIX. Axcuoma napaiiervHocmu Eexiuoa.
Teopema @aneca.

IlepnenauKyAsipHbIe NPSAIMbIE

[Ipamoit yron. Ilepnengukynsp k mnpsmond. Haknonnas, npoekusa. CepeauHHBIN

MEPIEHIUKYISIP K 0Tpe3Ky. Ceolicmea u npusHaKu nepneHOUKyJIsspHOCmU.
Ilooooue



Ilponopyuonanvhvie ompesxu, nooodue @ueyp. Ilooodonvie mpeyeonvHukuy. Ilpusnaxu
nooobus.

B3aumHoe pacnoJio:keHue npsMon U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

H3zmepenus u gvluucnenus

Beanunnbl

[Tousitue Benuuunsbl. Jynuna. M3mepenue piuHbl. EguHuibl n3MepeHus 1iuHbl. Beanunna
yria. I'pagycHas mepa yria.

[TonsiTue o Tuomanan Tiockor Gurypsl u e€ cBoiictBax. M3mepenue ruiomanei. Enxuauiipt
M3MEPEHHUS TUIOLIAIHN. .

IIpencraBnenne 06 00bEMe M ero cBoicTBax. M3mepenne oObEmMa. EnuHUIBI M3MepeHUs
00BEMOB.

H3MepeHusi 1 BbIYMCIeHUSA

NHcTpyMeHTBI 1 U3MEPEHUM M MOCTPOCHHI; U3MEPEHHE M BBIYMCICHHUE YTJIOB, IJIUH
(pacctosHuii), muomaae. TpuroHomeTpuyeckue QYHKIMH OCTPOTO YIiia B MPSIMOYTOJIBHOM
TpeyroipHuKe Ipuconomempuyeckue Qyukyuu mynoz2o yead. BbIYUCIEHHUE DIIEMEHTOB
TPEYTOJbHUKOB C HUCIHOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOMICHUNA. DPOpMyIbl ILIOMIAAH
TPEYroJbHUKA, TMapajuieiorpaMMa M €ro YacTHBIX BHUIOB, (OPMYJBI JUTMHBI OKPYXXHOCTH H
wiomaau kpyra. CpaBHeHue u BbluMcieHue miomazeii. Teopema Iludaropa. Teopema cumycos.
Teopema Kocumycos.

Paccrosinus

Paccrosnne mexnay Toukamu. PaccrosHue OT TOUKM 110 NpsMON. Paccmosmue medrcoy
Queypamu.

T'eomempuueckue nocmpoenus

['eomeTpryeckue MOCTPOSHUS AJIsl WILTIOCTPAIIMK CBOMCTB Fr€OMETPUUECKUX (QUTYP.

NHCcTpyMeHTHI ISl IOCTPOCHUI: IIUPKYJIb, TUHEHKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus
YUPKYem U JTUHEUKOL: NOCmpoeHue OUCCeKMPUCHL Yead, NePReHOUKYIAPa K NpaMou, yend, pagHo2o
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MPEM CMOPOHAM, 08VM CHOPOHAM U Y2y MexcOy HUMU,
CMOopoHe U 08YM NPUNEHCAUUM K Hell YeTaM.

enenue ompesxa 8 0aHHOM OMHOUIEHUU.

Teomempuueckue npeobpazosanus

IIpeoOpa3oBanus

[Tonsitue npeoOpa3oBaHus. [Ipencrasnenue 0 MeTarpeaMeTHOM TIOHSATUHT
«1peobpazoBanue». [lodobue.

JBuKeHust

OceBast M ILEHTpaJbHAas CUMMETPUS, HOBOpOmM U naApaiienvhsiii nepenoc. Kombunayuu
O0BUINCEHULL HA NIOCKOCMU U UX CBOUICMEBA.

Bexmopul u koopounamul Ha niockocmu

BekTops!

[TonsiTne BekTOpa, MACWCTBUS HaJA BEKTOpPAMH, HCIOJIb30BAaHUE BEKTOPOB B (HU3HKE,
Pa3NodceHue 8eKmopa Ha cocmasisiowue, CKaIapHoe npoussedeHue.

Koopannatsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbL 8EKMOPA, pACCMOsiHUe Mexcdy moukamu. Koopounamol
cepedunvl ompeska. Ypasrenus guzyp.

Ipumenenue 6ekmopos u KOOPOUHaAm O peuleHusi NPOCMetUUX 2e0MeMPUYecKUX 3a0at.

HcTopust MaTeMaTHKHU

Bosnuxnosenue mamemamuku kax Hayku, smanvl eé pazeumusi. OcHoeuble pazdeibl
Mamemamuxu. Buidarowuecs mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

beckoneunocmo muooxcecmea npocmoix yucen. Yucna u onunvl ompeskos. Payuonanvhole
yucna. [lompebrnocms 6 uppayuonanvuwix yuciax. Llxona Ilughazopa

3apoocoenue aneeopvr 6 Heopax apugpmemuxu. An-Xopezmu. PoowcOenue OyKeeHHOU
cumgonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus eonpoca o HaxodxcoeHuu (popmyn KopHel



aneebpauveckux ypaeuwenuil cmeneneu, oonvuux uvemvipéx. H. Tapmanvs, [oc. Kapoanwo, H.X.
Abenv, 2.Ianya.

Tossnenue memooa KOOpOUHAM, NO360AIOUWE20 NEPEBOOUMb 2eoMempuiecKue 00beKmbl
Ha sa3vIK aneedpuol. llosenenue epagurxos gyukyui. P. Jlekapm, I1. @epma. [Ipumepol paziuunvix
cucmem KoopouHam.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o xpoauxax, uwucia Pudonauuu. 3adauwa o
waxmamuoii 0ocke. Cxo00UMOCMb 2e0MemMpPU1ecKoll NPocpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwvl. I1. @epma, b.Ilackanw,
A. bepuynnu, A.H.Koamozopos.

Om 3emnedenuss K eeomMempuu. Huqbaegp u eco wxona. ®anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunbHblx MHO20Y20nbHUKOS. Tpuccekyus yena. Keaopamypa xpyea.
Yoeoenue «kyba. Hcmopus uucnra rn. 3onomoe ceuenue. «Hauanay Eexnmuoa. JI Diinep,
H. U Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTU OKPYAHCAIOWE20 MUPQ.

Acmponomus u eeomempus. UYmo u kax ysuanu Aumaxcazop, Opamocgen u Apucmapx o
pasmepax Jlyner, 3emau u Conuya. Paccmosnua om 3emnu 0o Jlywer u Connya. Hsmepenue
paccmosinua om 3emau 0o Mapca.

Ponv  poccutickux  yuénvix 6 pazeumuu mamemamuxu: J1.Otinep. H.H.Jlobauesckuii,
11.J1.Y9ebviwes, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wxona mamemamuueckux u Hagueaykux HAayx,
paszsumue poccutickoeo gpnoma, A.H.Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.

TemMaTH4eckoe NJIAHUPOBAHUE

Kuaaccenl IIpeamertni Koan4yecTBO 4acoB Ha

MaTEeMAaTHYEeCKOro IUKJIa CTyNEeHH OCHOBHOTO
o0pa3zoBaHusi

5-6 MaremaTuka 340

7-9 Pasnen mareMaTukn 306
«Anrebpa»

Pa3znen marematuku «I'eomeTpusi» 204

Bcero 850

MaremaTuka 6 Kiaacc

Peanu3anum BocnIUTATEILHOIO KO0JHYeCTBO
Ne Conep:xxanuey4eOHOro MOTEHIMAJIA YPOKA (BUABI U GopMBbI JacoB
MarTrepHuaJja JAeATeILHOCTH)
1 JleIMMOCTh HATYPAJILHBIX YHCe - OTIBIT CAMOCTOSITENILHOTO MPUOOPETEHUS 17
2 OGbIKHOBEHHbIE IPOGH HOBBIX 3HaHI/n:1, MIPOBEACHUS Hayqumx 37
3 O THOIeHHS B TDOT0 MCCJIEI0BAHMM, ONIBIT MPOEKTHOM 28
poropunu JIeATCILHOCTH;
4 PanuonanbHble YHCJIA U AEHCTBUA | - oprr M3YUEHHMS], 3aLUThI U 70
Hax HUMH BOCCTAaHOBJIEHUS KyJIbTYPHOI'O HACIEAMS
5 IToBTOpEHHE. YeJIOBEUECTBA, OMBIT CO3IaHUs 18




COOCTBEHHBIX MPOU3BEICHUH KYJIbTYPHI, 170
- OIBIT TBOPYECKOTO CAMOBBIPAKECHHUS -
OTIBIT BEJICHUSI 3JJOPOBOTO 00pa3a KU3HU
1 3a00ThI O 3JJ0POBBE IPYTUX JIOCH;
UTO - OIBIT OKa3aHUsI TIOMOIIHI
ro OKPYXKarOII1M, 3a00Thl O MaJbIIIAX WX
MOXKHMJIBIX JIFO/ISIX, BOJIOHTEPCKUN OIIBIT;
- OIIBIT CAMOIIO3HAHHUSA U CaMOAHAIIN3a,
OTIBIT COI[UATBHO MPUEMIIEMOTO
CaMOBBIPAKEHUS U CaMOpeaTu3alllu.
Auredpa7 kaacc
Ne Conep:xaHuey4eOHOT0 Peanu3zaumuu BOCHIUTATEILHOIO MOTEHIIHAIA KOJINY€ECTBO
MmarepuaJia YPOKaA (Buabl ¥ GOpMBI IeATEJIbHOCTH) JacoB
JInHeiiHOe ypaBHeHHe € | - OIIBIT CAMOCTOSITEJIBHOIO IPUOOPETEHHUS HOBBIX 15
O/THOM IepeMeHHO. 3HaHUH, IPOBEJCHUS HAYYHBIX UCCIIEI0BAHUM,
Ilesible BbIpa:KeHHS. OTIBIT TIPOCKTHOM ESITEIILHOCTH; 52
DYyHKIUH. - OMBIT U3YYEHHUS, 3aLTUTHl 1 BOCCTAHOBIICHUS 12
CucremMbl JUHEHHBIX KyJIbTYpPHOT'O HACJICAUS 4YCJIOBEYCCTBA, ONBIT 19
yPaBHEHHI ¢ AByMSs CO3/1aHUS COOCTBEHHBIX TPOU3BEICHUIN KYIbTYPHI,
nepeMeHHbIMH. - OTIBIT TBOPYECKOT'O CAMOBBIPAKEHHUSI; - OTIBIT
ToBTOpenue u BeJICHUS 37J0pPOBOT0 00pa3a )KU3HU U 3200THI O 4
cHCTeMAaTH3aL s 37I0POBBE JIPYTHX JIFOJIEH,
y4eGHOro MaTepHuaJa. - OTBIT OKa3aHUs TOMOIIU OKPYXKAIOITNM, 3a00ThI
HTOTO 0 MaJIbIIIaX WU TOKUIIBIX JTFOJISX, BOJIOHTEPCKUIN 102

OIIBIT;
- OIBIT CAMOIIO3HAHHMS U CAMOAHAJIN3a, OIIBIT
COILIMAJIBHO MTPUEMIIEMOTO CAMOBBIPAXKEHUS U

caMOpeaJIn3alu.
I'eomeTpus 7 kiaace
Ne Conep:xanuey4eO0HOro Peanuzanun KoJu-Bo yacon
MaTepuaJia BOCIIUTATEJILHOIO
NMOTEHIHAJIA YPOKA (BHABI U
¢opmbI 1eATETIBLHOCTH)
IIpocreiimmne reomerpuyeckue Gurypsl - OIIBIT CAMOCTOATEIBHOTO 15
1 W MX CBOICTBA. nproOpeTeHNs! HOBBIX 3HAHUM,
2 TpeyroinbHuKH. MIPOBEJICHUS HAYYHBIX 18
ITapanueasHbie npsavMbie. CymMMa yriioB UCCIICIOBAHUH, OIIBIT 16
3 TPEeYIroJbHHUKA. IIPOEKTHOM IEATENBbHOCTH;
Oxpy:xHOCTH N Kpyr. 'eomeTpuyeckue - OIIBIT U3YYCHMS, 3aLIUTHL U 16
4 MOCTPOECHHH. BOCCTAHOBJICHMSI KYJITYPHOTO




IloBTOpEHME

HacCJICaus 4€I0BCUYCCTBA, OIIbIT

HTOTIO0

CO37aHMsI COOCTBEHHBIX
IIPOU3BEJICHUN KYJIbTYPBI,

- OIIBIT TBOPYECKOIO
CaMOBBIPAKEHHUSI; - OIBIT
BEJICHUS 37]0pOBOro obpasza
JKU3HU U 3200THI O 37I0POBHE
JIPYTHUX JIIOACH;

- OIBIT OKA3aHMsI TTOMOIIN
OKPYXaroII1M, 3a00ThI O
MaJIbIIAX WA MOKUIIBIX
JOJIAX, BOJIOHTEPCKUN OIIBIT;

- OIBIT CAaMOTIO3HAHUS U
caMOaHaJN3a, OIbIT COLIMAIIBHO
IPUEMJIIEMOTO CAMOBBIPAKEHHUS

U caMOopeain3alliu.

68

Auredpa8 kaacc

Ne

Conepxanuey4eO0HOro
MaTepHaJia

Peanu3zanuy BOCIUTATEILHOIO

NOTEHIMAJIA YPOKA (BUALI H (hOPMBI
JNesiITeJIbHOCTH)

KOJIU4Y€CTBO
yacoB

PannonajabHbIe BbIPAKCHUSA

KBaaparHblie KOpHH.
JedcTBUTEIbLHBIE YU CJIA

w

KBaapatHble ypaBHeHHs

IToBTOpPEHUE H
cucTeMaTu3anus yaeOHoro
MaTepuaJa

UTOoro

- OIBIT CAMOCTOSITENILHOTO MPUOOPETEHUS
HOBBIX 3HAHUH, IPOBEICHUS HAYYHBIX
HCCIIEIOBAHUH, OTIBIT IIPOEKTHOM
JIeSITENLHOCTH;

- OMBIT U3YYCHHUSI, 3AIUTHI U
BOCCTaHOBJIEHUS KYJIbTYPHOI'O HACIEAUS
YeJIOBEUYESCTBA, OIBIT CO3JaHMI COOCTBEHHBIX
MIPOU3BEICHUN KYJIbTYPHI,

- OTIBIT TBOPYECKOTO CAMOBBIPAKEHHUSI; - OTIBIT
BeJICHUS 37J0pPOBOT0 00pa3a )KU3HU U 3a00ThI
0 3JI0POBBE APYTUX JIOJICH;

- OMBIT OKa3aHUsI IOMOIIN OKPYKAIOLIUM,
3a00THI 0 MAJIBIIIAX HJIM IOKUJIBIX JTIOIX,
BOJIOHTEPCKHII OIBIT;

- ONBIT CAMOIIO3HAHMS U CaMOaHAJIN3a, OIIBIT

COILIMAJIBHO MTPUEMIIEMOTO CAMOBBIPAXKEHUS U

44

25

26

7

102

caMopeaTH3aIyy.
I'eomeTpus 8 kaacc
Ne Conep:xxanuey4e0HOr0 Peanuzanun KoJu-Bo yacos
MaTepuaa BOCIIUTATEJIbHOIO

NOTEHINAJIA YPOKa (BHIABI U
¢opMbI 1eATETBLHOCTH)




1. MHOroyroJibHUKH. YeTbIpéXyroJbHUKH | - OIBIT CAMOCTOSITEIIBHOTO 26
2. | IlomoOue TpeyroJbHUKOB NPUOOPETEHNS HOBBIX 3HAHUH, 12
3. Pemenune MIPOBEACHUS HAYUHBIX 15
NPSIMOYT0JIbHBIXTPEYT0JIbHHKOB UCCJICOBAHUM, OIIBIT
4, MuoroyrojasHuku. [liomangb IIPOEKTHOM JIEATEIILHOCTH; 12
MHOI'0YroJIbHHKA - OIIBIT U3YUYCHH, 3allIUThI U
5. IloBTOpEHUE U CHCTEMATH3ALUS BOCCTAHOBJICHUSA KyJIBTYPHOI'O 3
yqeﬁﬂoro MaTepuaJjia Hacjaeaus 4€JI0BE€YCCTBA, OIIbIT
HUTOTO R CO3aHMsI COOCTBEHHBIX 68
IIPOU3BENCHUN KYJIBTYPBI,
- OIIBIT TBOPYECKOTO
CaMOBBIPA)KECHUS; - OIIBIT
BEJICHUS 37]0pOBOrO 00pa3a
YKU3HU U 3a00ThI O 3/I0pPOBbE
JIPYTHUX JIIOAEH;
- OIIBIT OKa3aHUs IOMOIIH
OKpY>KaloIINM, 3200THI O
MaJIbIIIAX WIN MOKUIIBIX
JOJAX, BOJIOHTEPCKHUN OIIBIT;
- OIIBIT CAaMOIIO3HAHUS U
CaMOaHaJN3a, OIBIT COLIMAIIBHO
IIPUEMJIEMOTO CaMOBBIPAKEHHUS
U caMOpeaJIM3alUH.
Auaredpa9 kiaace
Ne CoaepxxanueyuedHOTo Peasm3auuu BocnuTaTeIbHOIO MOTEHUHMAJIA | KOJIUYECTBO
MarTrepuaJjia YPOKA (BuabI u (hOPMBI I€ATEIHHOCTH) yacos npu 3
Y B HeJleJI10
1. | HepaBeHcTBa - OIIBIT CAMOCTOSITENILHOTO NPUOOPETEHUS 21
2. | KBagpartnunas gpyHkums HOBBIX 3HAHUM, IPOBEIECHHUS HAyUYHBIX 32
3. DJIeMeHThI PUKJIATHOT WCCIIEIOBAHUI, OTIBIT MPOEKTHON 21
MAaTeMaTHKHU JIESATENBHOCTH;
4. YucJjioBbie - ONBIT U3YYCHUSI, 3allIMTHl 1 BOCCTAHOBJICHUSI 21
MOCJIeI0BATEIHLHOCTH KyJIbTYPHOI'O HaCJIEUs YEJIOBEUECTBA, OIBIT
5. | IloBTOpeHHe 1 CO3/1aHMsI COOCTBEHHBIX ITPOU3BEICHUN 7
CUCTEeMATU3auus Y4eOHOro KyJbTYpHlI,
MaTepHaja - OIBIT TBOPYECKOTO CAMOBBIPAKEHHUSI; - OTIBIT
HTOTO BEJICHUS 3/I0POBOT0 00pa3a KU3HU U 3a00THI O 102

3I0pPOBbE IPYTUX JIFOJEH;

- OIBIT OKA3aHUS ITIOMOIIU OKPYKaIOLIHM,
3a00TBI O MAJIBIIIAX MJIHM ITOKHUIIBIX JROOX,
BOJIOHTEPCKUH OIIBIT;

- OIIBIT CaMOIIO3HaHUA U CaMOaHaJIn3a, OIIbIT
COLMAIIBHO MPUEMIIEMOTO CAMOBBIPAKEHUS U
caMopeaJIn3alu.




I'eomeTpus 9 kiaacc

Ne Conep:kanuey4e0OHOTO Peanuzauuu Kou-Bo
MaTepuaJia BOCIIUTATEIBHOTO 4acoB
NMOTEeHHAJIa YPOKa (BUABI U
(opmbI 1eATETHHOCTH)
1. Pemienue TpeyrojibHUKOB - OMBIT CAMOCTOSITEILHOTO 15
2. | IlpaBujbHbIE MHOTOYTOJIbHUKHU PUOOpPETEHUST HOBBIX 10
3. JlekapTOBbI KOOPIAMHATHI 3HaHUH, MPOBEACHUS 12
4, BekTopsl % HayYHBIX UCCJIEIOBAaHUM, 15
5. I'eomeTpryeckue npeodopa3oBaHus OIIBIT IPOCKTHON 11
6. IloBTOpPEHUE M cUcTeMATH3AUSA Y4eOHOT O ACATCIIbHOCTH, 5
MaTepuaja - OIBIT U3YYEHHUS], 3aIIUTHI U
HUTOTrO BOCCTAHOBJICHUS 68

KYJIbTYpHOT'O Haceaus
YeJI0BE4eCTBa, OIBIT
CO31aHMsI COOCTBEHHBIX
MIPOU3BEACHUN KYIbTYPBI,

- OTIBIT TBOPYECKOTO
CaMOBBIPA)KEHUS; - OIIBIT
BEJICHUS 370pOBOTO 00paza
JKU3HU U 3200THI O 37I0POBbE
JIPYTHUX JIIOAEH;

- ONBIT OKA3aHHUs TOMOIIIH
OKpY>KaloIIMM, 3200THI O
MaJbIIIaX WIN TOKUIIBIX
JIOJIAX, BOJIOHTEPCKHUN OIIBIT;

- OTBIT CAMOIIO3HAHUA U
camMoOaHajn3a, OIbIT
COLIMAJIBHO MTPUEMIIEMOTO
CaMOBBIPKEHUS
camMopeaIH3alMH.




