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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no aiaredpe cocTaBiieHa Ha OCHOBE MPUMEPHON MPOrpaMMBbI
OCHOBHOrO 00LIEr0 006pa3oBaHMst 1O MareMaTuke' U comepuT 00s3aTeNbHBIA
MUHUMYM  COJIEp)KaHWs  0Opa3oBaTeNbHOM MPOrpaMMBl IO  MaTeMaTHKe.
[IporpaMMa KOHKPETH3HPYET COAEpKaHHE MPEIMETHBIX TeM 00pa30BaTEIbHOTO
cTaHAapTa u Aa€T MpUMEpHOe paclipesiesieHne y4eOHbIX YacoB 10 pasjiesaM Kypca.
Pabouas mporpamma cocTaBiieHa B COOTBETCTBUHU CO CIEAYIOIIMMH HOPMATHUBHO
IPABOBBIMU aKTaMHU:

@denepanbHblii KOMIIOHEHT TOCYAApPCTBEHHOI'O CTaHAapTa OO0IIero oOpa3oBaHUS.
Martematuka. (IIpuka3 MwunoOpazoBanus Poccun ot 05.03.2004 Ne 1089 «O06
YTBEPXKACHUH (PeiepalbHOTO KOMIIOHEHTAa TOCYIapCTBEHHBIX CTAHIAPTOB OOIIIEro,
OCHOBHOTO OOIIIETO U CpeAHEro (MTOJTHOTO) OOIIEro 00pa3oBaHU» ).

[Ipumepnass mnporpamma cpeaHero (mosHOro) oOmiero o0pa3oBaHUsS IO
MaTeMaTHKe.

@denepanbHblii  NEpeYeHb YYEOHHKOB, PEKOMEHIOBAaHHbIX MUHUCTEPCTBOM
oOpazoBanus Poccuiickoit ®denepannu K HUCMIOIB30BAHUIO B 00pa3oBaTEIbHOM
npoiiecce B 001eo0pazoBaTebHbIX yupexaeHusx Ha 2018-2019 yueOHbIN TOI
(ITpukaz Muno6pazoBanusi Poccun ot 26.01.2017 Ne 15 «OO0 yTBepxkaeHUH
dbenepaabHbIX TMEPEUYHEH Y4YEOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K
UCII0JIb30BAHUIO B 00Pa30BaTEIbHOM MPOIECCE B 00PA30BATENbHBIX YUPEKICHUSX,
peaNM3yoNIMX NPOrpaMMbl 00IIEro 00pa3oBaHUsl U UMEIOIINX TOCYJapCTBEHHYIO
aKKpEIUTAIIUIO ).

[Tooxenue o mopsiake pazpabOTKU U YTBEPKACHUS pabOUnX MPOTpaMM yUeOHBIX
npeameroB MBOY COILII c. banta um. O. TUHUKAIIBUIIY;

VYueonsiii ian MBOY COIII c. banra na 2021-2022 yueOHblii ros

PaGouas nporpamma onupaercs Ha yueonnk C.M. Hukoabckoro:

Anrebpa. 7 knacc: yueOHUK 1Sl 0011eo0pa3oBaTeIbHBIX

opranuzanuii/( C.M.Huxonbsckuii, M.K.IToranos, H.H.PemernukoB u ap.) - 5
uznanue, . M.: IIpocsenienue , 2018.

CornacHo (denepanpbHOMy Oa3MCHOMY Y4eOHOMY IUIaHy JUIsl 0O0pa30BaTEIbHBIX
yupexaeHuil Poccuiickoit ®enepanuu, yuedHomy ruiany MBOY B 7 knacce Ha
2021-2022 y4eOHbIil TOJ Ha U3y4yeHUE ainreOpbl OTBOAUTCS 3 4 B Hexedro, 105 4.
B I'O/.

Ili1aHOBBIX KOHTPOJILHBIX Pa00T B TeueHue rojga 8, u3 Hux Iu-2, lu- 7, Il 4
-2 IVu -3

N3yyenne kypca aareOpol B VII Kkiacce HampaBieHO Ha JOCTHUKEHUE
CHENYIOIINX LIEJIEH:

B HAIIPpABJICHUHU JINTYHOCTHOI'O PAa3BUTHUA

pa3BUTHUE JIOTMYECKOTO MBIIUICHUS, KyJIbTYPbl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY
AKCIIEPUMEHTY;

dbopMUpOBaAHUE Yy YUAIIUXCS UHTEJUICKTYyaIbHOM Y€CTHOCTH U OOBEKTUBHOCTH;



proOIIeHNEe 00YyJaIOMMUXCS K TBOPUYESCTBY M UCCISAOBATEIBLCKOM IESITEIHHOCTH;
BOCITUTAHWE KA4eCTB JIMYHOCTH, OOECIEUMBAIOIINX COIUATBHYI0 MOOWIBHOCTD,
CIIOCOOHOCTh MIPUHUMATH CAMOCTOSITEIHHBIC PEIICHMS;

pa3BUTHE HHTEpeca K MaTEeMaTHYeCKOMY TBOPYECTBY M MaTEMaTHYECKHX
CITOCOOHOCTEH;

B ME€TallpE€AMETHOM HallpaBJICHUHU

pa3BUTHE MPEICTABICHUI O MaTeMaTHKe Kak (popMe onucaHus U METOE MO3HAHUS
OKpY’Kalollel JeHCTBUTENBHOCTH; CO3JaHHE YCIOBUHM s mpuoOpeTeHus
IEPBOHAYAJILHOT'O OIBITa MATEMATHYECKOTO MOJICIIMPOBAHMUS;

dbopMupoBaHHEe yMEHHUS BHUICTh MAaTEeMAaTHUYECKyI 3aJady B KOHTEKCTE
poOJIEMHON CUTYyalUU.

B IIPE€IMETHOM HAIIPpABJCHUH

BOBJICUECHHE YUAIIMXCA B MATEMATHYECKYIO I€ATEIbHOCTD;
COBEPILIEHCTBOBAHUE YMEHHI BBINOJHATh YCTHO U MUCBMEHHO apu(METHUYECKHE
NEHCTBUS HAJl pa3IMUHBIMU BUIAMU YHCEIL;

BbIpa0OTKA YMEHHM NePEeBOIUThH MPAKTUYECKUE 3a/]aul Ha SI3bIK MAaTEMaTHUKH;
pa3BUTHE BHIYUCIUTEIBHBIX U (POPMATbHO-ONEPATUBHBIX aNreOpanyecKux yMEHUN
70 YPOBHS, MO3BOJISIIOLIEIO YBEPEHHO MCIOJb30BaTh HMX MPU PEIICHUH 3a]a4
MaTE€MaTHUKH U CMEKHBIX PEMETOB;

YCBOGHHE anmapaTta YypaBHEHHMH W HEPABEHCTB KAaK OCHOBHOIO CpPEACTBA
MAaTeMaTU4YeCKOr0  MOJEJIMPOBAaHMUS  NPUKIAJHBIX  MOPAKTUYECKUX  3ajad,
OCYIIECTBICHUE (PYHKIIMOHAIBHOMN MOATOTOBKH IIKOJIbHUKOB;

Co3nanne (¢QyHAaMeHTa [ MaTeMaTH4YecKoro pa3BUTHS, (popMmHupoBaHHE
MEXaHU3MOB MBIIUICHHS, XapaKTEPHBIX JJI1 MATEMATUYECKON NEATEIbHOCTH.
Pabouas mporpamma XapakTepU3yeTCsl MOBBIIIEHUEM TEOPETUUYECKOTO YPOBHS
oOy4eHHMsI, TOCTENEHHbIM YCHJIEHHEM pPOJIM TEOPETUYECKUX OOOOIIeHUN Hu
JNeAyKTUBHBIX 3akitoueHuid. OHa 1o3BONIsIET oOecrneuuTh (OpMUPOBAHUE
KaK npeoMemHblX yMEHUH, TaK U YHUBEPCANbHBIX YueOHbIX
Oeticmeuti KOJIbHUKOB, @ TaKXe CIIOCOOCTBYET JOCTHXKEHUIO ONPECIEHHBIX BO
OI'OC AMYHOCTHBIX PE3yJIbTATOB, KOTOPHIE B JIaJbHEUIIIEM IMO3BOJIAT yYal[UMCS
MIPUMEHSATH NOJYYECHHbIC 3HAHUS U YMEHMS JUISl PEIIEHUS PA3TIMYHBIX KU3HEHHBIX
3a1a4y (MpUKIAaJHAs HAMNPaBICHHOCTh Kypca OOeCIeYMBAETCA CHCTEMATHYECKUM
oOpalieHMeM K [OpUMEpPaM, pPACKPBHIBAIOIIUM BO3MOXHOCTH IPUMEHEHHUS
MaTE€MaTHUKH K U3YYEHUIO JEHCTBUTEIBHOCTH U PELICHUIO TPAKTUYECKUX 3a/1aY).

B xonme u3ydeHusi kypca crnocoOCTBYI0 (POPMHUPOBAHUIO CIICAYIOIIMX KIIOUEBBIX
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI:

peryiasiTuBHbIX YY/I:

y4y pa3anyatb (akThl 0T BbIMbBICJIA, [0Ka3bIBATH U ONPOBEpPrarhb
YTBep:KIeHUs ¢ MOMOIIbI0 KOHTIPUMEPOB; (POPMUPYIO YMEHUS CTABUTh LEIH U
OpraHU30BbIBAThH ux MO3TAMHOE JNOCTUXKEHHUE; 00y4aro MPOEKTHOMI



AeSITeJIbHOCTH; Y4y MPOBOJUTH HECIIOKHBIE UCCIEAOBAHNUS, KJIACCHPUIMPOBATH
00beKThI MO0 MNPHU3HAKAM, MOJICIIMPOBATh  3aBUCHUMOCTH; padoTaTrh IO
AJITOPUTMAaM; CTPOMTH JIOTHYECKHE WEeNMOYKH PACCY:KIeHHUIi; CDABHUBATbD,
AHAJIM3UPOBATHL M JeJaThb 000CHOBAHHBbIE BBIBOABI M 00001IeHMS; [€1aTh
NPUKUJKY U KPUTHYECKH OLICHUBATh PE3YJIbTAT; OCYIIECTBIATH CAMOKOHTPOJIb,
MIPOBEPSIsl OTBET HA COOTBETCTBUE YCIIOBUIO;

y4eOHO-I03HaBaTeJdbHbIX Y'Y /I:

¢popMupyo HaBblkHM padoTHl ¢ Pa3IMYHbIMU HCTOYHUKAMH HH(OpPMaNUN:
KHUTaMHU, Y4YeOHUKaMHU, 3a[a4YHUKAMH, CHPaBOYHMKAMM (ydy W3BJICKAaTh M
CUCTEMATU3UPOBATh HEOOXOJUMYI0 MH(OPMALMIO); Y4y HOHMMATH TEKCT U €ero
CTPYKTYPHO-CMBICJIOBBIE CBSI3M (QHAJIU3UPOBATh U OCMBICIMBATh TEKCT 3aJ1a4H,
nepeopMyIMpoOBaTh YCJIOBHE, BBIIEIATh TIJIABHOE, YCTAHABIMBATh MPUYUHHO-
CJIEJICTBEHHbIE CBSI3H, BBICTPanBaTh JIOTUYECKHUE HETTOYKH
pacCy’kJIeHUI); OleHNBATh MOJYYeHHYI0 HH(pOpPMaIUI0; NpPeodpa3oBbLIBATH
HHpoOpMaMI0 U3 0HOM (pOpMBI B IPYIYI0 U BHIOMpaTh Hauboliee yI00HYIO IS
cebs1 popMy (ydy mpencTaBisiTh UHPOPMAIUMIO B BHJE TaOJIMI], CXEM, OTOPHBIX
KOHCIIEKTOB, B TOM uuciie ¢ npuMmeHenueM cpencts MKT; cocrasisate npocTon u
CJIOXHBIN TUTAHBI TEKCTA; MPEJCTABIATh COJEPIKAHUE B CKATOM, BHIOOPOYHOM WITH
Pa3BEPHYTOM BUJIE);

HEHHOCTHO-CMBICJI0OBBIX Y VY /I:

CHOCOOCTBYI0 (D OPMHUPOBAHUIO IIEHHOCTHBIX OPHUEHTUPOB OOYYAIOIIMXCA IO
OTHOUIIEHUIO K TpPeaMeTy, 3a cueT Au(depeHIIMpOBAHHOIO MOAX0/1a B O0OyYEHHUH
CTaparoCch O0ECNEYUTh BO3MOXKHOCTh TOJyYeHHUS OOpa3OBaHMsI  COTJIACHO
BBIOpaHHON 00YYarONIMMUCS WHIUBUYAIbHON TPACKTOPUU O0YUICHUS;
KOMMYHHMKATHBHO-pe4yeBbIX YY /I:

dbopMUpYI0O yMEHMsS CIylIaTh M CHbIIIATh, (GOPMHUPYIO HABBIKM W yMEHHUS
J0Ka3aTeIbHBIX PACCYXICHUN (apryMeHTamusi cOOCTBEHHOI0 MHEHMS ), y4y
BbIPA:KaTh CBOM MBICJIM B COOTBETCTBHUM C 33Ja4YaMi KOMMYHHMKAIIMH KaK B
YCTHOM, TaK ¥ B TUCbMEHHOU (hopMe, BeCTH 000CHOBAHHBIN JHAJIOT (MOHOJIOT) B
COOTBETCTBHM C HOPMAMHM PYCCKOI0 s3bIKa, (OPMHPYI0 YMeEHHHA
BOCIIPUHUMATH M MOHUMATHh CTOPOHHME MO3MLMHU, CIIYIIATh APYTUX, IBITAThCSA
MPUHUMATH JAPYTYIO TOUKY 3PEHHsSI, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHHS
MIPU HAJTMYUU HEOCIIOPHMBIX apTyMEHTOB U (DaKTOB, YUTATh BCJAYX H NMPO cedst

TEeKCThl Y4YeOHHKOB U TP 3TOM: - YMETh MPOTHO3MPOBaTh Oyxayliee
YTEHHUE; CTABUTh BONMPOCHI K TEKCTY W HMCKATh OTBETHI; - BBIYMTHIBATH BCE
BH/IbI TEKCTOBOM uHpopmanmu (pakTyanbHylO, NOATEKCTOBYIO,

KOHLIETITYaJIbHY10), Y4y HaBbIKaM OOIIEHMS U COTPYIHUYECTBA C JIIOJAbMHU;
3nopoBbecOeperaomux YY/I:

¢dbopMHpoOBaHKE TO3UTHBHOTO OTHOIICHHUS K CBOEMY 3/10pPOBbIO, 03HAKOMJICHHUE CO
cnocobamMu (PU3NYECKOTO CaMOCOBEPILICHCTBOBAHUS W CAaMOPETYJIMPOBAHUS Ha
npuMepe paccialisiolUX TMMHACTUK JUIS rja3, KUCTed PyK U MO3BOHOYHHKA,
npuMenenne KT B pamkax TOmyCTUMBIX HOP.



B xonme u3ydeHus copepxkaHHs MNPOTPaMMBbl CIIOCOOCTBYIO (OPMHUPOBAHHUIO Y
o0yJarommxcs Ciaeayonmx o0IenpeMETHBIX KOMITETEHITHIA:
pa3BUBAl0 YMEHHS W HABBIKM MAaTEMAaTHYE€CKOrO0 MOJEIUPOBAHUS peaIbHBIX
CUTYallUH,
dopMHpyI0 HaBbIKAMH TI'PAaMOTHOIO YHOTpPEOJEHUS B pedd MaTeMaTHYecKOil
TEPMUHOJIOTHH;
(GopMHpYI0O HaBBIKM padOTHl C alIreOpanyecKUMH BBIPAXKEHUSMHU: YIPOLIEHUE,
Pa3NoKEeHHE Ha MHOXKUTENH, BIPAXKEHHE HHTEPECYIOLIEr0 KOMIIOHEHTA U T.I1.
(OpMHUPYIO HAaBBIK BBIIIOJHEHUSI IEHCTBUM CO CTENEHSIMH C HaTypajibHBIM U IIEJIBIM
nokKa3aTesieM, MHOTOYIEHAMH, ajare0panyeckuMu ApoOsiMH, IpUMEHEHHEe (popmy
COKPAIIEHHOT'0 YMHOXEHHMSI IPU paboTe C MHOTOWIEHAMU;
(bopMHpYIO0 YMEHUS U HABBIKU PENIaTh JTUHEHHBIC YPAaBHEHUS C OJTHON TTEPEMEHHOM
U ypaBHEHMS, CBOJMMbBIE K JIMHEWHBIM YPAaBHEHHMSIM B XOJ€ alreopandyecKux
npeoOpa3oBaHUiA;
GopMHUpYI0O YMEHHS M HAaBBIKM pellaTh JIMHEHHBIE YpaBHEHHS C JBYMs
IEPEMEHHBIMY;
bopMUpYI0O YMEHUS W HaBBIKM IIOCTPOCHMS JIMHEHHOW (DYHKIMH, HAXOIUThH
3HaYeHHs (PYHKIUU NP 3aJJaHHOM 3HAaUYE€HUU apTyMEHTa, OMpPeNeysTh o rpapuKy
MPOMEKYTKH BO3pacTaHuss W YyObIBaHUs (HadajdbHblE MpPEACTaBICHUS 00
UCCJIEeI0BAHUH (PYHKIIUN);
3HAKOMCTBO C CHUCTEMaMU YPAaBHEHHMH C JBYMs IEPEMEHHBIMH M METOJAMM HX
pEILICHMSL.

OCHOBHOE COJEP/KAHUE YYEBHOI' O MATEPHAJIA
YVuebnast mporpamMma BKJIIOYAeT 5 OCHOBHBIX pPa3zesioB:

BBoanoe noBTopenue. (4 1)
HeiicTBuTe/IbHBIE YMca (17 4.)
Anredpandeckue Bbipaxenus (60 4.)
Jluneiinpie ypapHenus (18 u)
HTorosoe mosropenue (6 4.)
Conep:xxanmne y4eOHOro Matepuajia
BBOJIHOE ITOBTOPEHHUE. (4 4)

OcHoBHOe cojep:kaHue pasaea: [loBTopeHHEe OCHOBHBIX Ppa3AelioB Kypca
MaTeMaTUKU SU 6 KJIaCCOB.

OcHoBHas 1eJab pa3jena — 0000IIeHNe U3YYSHHOTO MaTepuaa Jjis
JTaTbHEHIIero U3y4eHus CoJAep KaHus MPOTPaMMBI.

XapakTepucTHKA OCHOBHBIX BH/I0B /I€ITEJIbHOCTH:

KomrmiekcHoe 0600111eHre MporpaMMHOTO MaTepHalia.



KT/l ¢ anemenTamu 10Ka3aTeIbHbBIX PACCYKICHUMH.

[Touck ommOOYHBIX BhICKa3bIBaHUM. PaboTa ¢ yueOHHMKOM U CIIpaBOYHON
autepatypoit. CamocTosaTenbHast nudepeHmpoBanHas Mo CI0KHOCTH padoTa.
CoepiieHCTBOBaHHE apU(PMETHUIECKUX HABBIKOB. Y CTpaHEHHE BO3MOKHBIX
npo6enioB. CaMoauarHocTuka u pedaexcusi.

JNEVMCTBATEJIBLHBIE UMCJIA (17 u.)

OcHoBHOe coxep:kanue pasjgesa: HarypanpHple yucna WM JEHCTBUSA C HUMU.
JlenumocThs HaTypalibHbIX uKcen. [IpusHaku nenmumoctu Ha 2, 3, 5, 9, 10. IIpocteie
M COCTaBHbIE 4MCIia. Pa3nokeHne HaTypalbHOTO YKCJia Ha MPOCThIE MHOKHUTEIU.
Jlenenue ¢ octaTKoM IelbiX yrcesl. OObIKHOBEHHBIE APOOH U IECATUYHBIE JPOOH.
beckoHeuHble TEPUOJUYECKME W  HENEPUOJUYECKUE JEeCATUYHBbIE JpOoOHu.
JleificTBUTENbHBIC YKClIa KaKk OECKOHEUYHBIE JECATUUYHBIE APOOH (IIEPUOIMYECKUE U
Henepuoanyeckue). [lonstue 00 wuppauvoHanbHOM uucie. JlecsaTuuHble
OpuONMKEHUsT  UppalMOHANbHBIX — uucen.  CpaBHeHHME — JEWCTBUTENbHBIX
qucen, apugmemuyeckue Oelicmseuss Hao Humu. JlnuHa otpe3ka. KoopaunatHas
OCbh. DTarnbl Pa3BUTHS YHCIIA.

OcHoBHasl Hedb pa3jeia — CUCTEMaTU3UPOBATh W OOOOIIUTH YK€ W3BECTHBIC
CBEJCHHUS O palMOHAIBHBIX YHCIaX, JABYX (opmMax HX 3amucu — B BHUJE
OOBIKHOBEHHON U JIECATUYHON JpoOH, CcPOpMUPOBATH MPEACTABICHHE O
NEHUCTBUTENBHOM YHUCIE, KaK O JJMHE OTpe3Ka U YMEHHE H300paxkaTh yucia Ha
KOOPAMHATHOM OCH.

XapakTepuCTHKA OCHOBHBIX BH/I0B JeSITeJIbHOCTH:

XapakTepu3oBaTb MHOXKECTBA HATYpalbHBIX, ULEJIbIX, PAIMOHAIBHBIX YHCET,
OMKCHIBATH COOTHOILLIEHUE MEXAY STUMU MHOXKECTBAMHU.

CpaBHHBaTh U yIOPSIOYMBATh PAlOHAIBHBIC YHCIIA, BBIIOJIHATH BBIYMCICHUS C
pauMOHAIIBHBIMU YUCIIAMM.

[IpuBoAMTH NPUMEPHI UPPALMOHAIBHBIX YHCEJ, PACIO3HABATh PallMOHAIbHBIE U
uppanuoHagbHble yrcia. Haxoaute gecsTuuHble MPUOIMKEHNS YKa3aHHbBIX YHCel,
CpPaBHUBaTh U YHOPSAJOYMBATH JEUCTBUTENIbHbIE uMclia. M300paxkare wyucna
TOYKaMH Ha KOOPAMHATHOU MPSIMOM.

OnucelBaTh MHOXECTBO JIEUCTBUTEIBHBIX 4MCeEN. VCrons30BaTh B MUCBMEHHOM
MaTeMaTH4YeCKON peun 0003HaYeHUS U Tpaduueckre n300paxeHus: YUCIOBBIX
MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.

AJITEBPANYECKHUE BBIPAKEHMUS (60 4.)

- O0Hounenvl u MHo2oueHbl (23 uaca).

YucnoBble 1 OykBeHHbIE (anredpanyueckue) BoipaxkeHus. YucinoBoe 3HaueHue
OykBeHHOTO BbIpakeHus. [lonsTue onHowiena. CTaHIapTHBIN BUA OJHOYJIEHA.
[Tono6HbIe ogHOUNEHBI. ClI0KEHHE U BBIYUTAHUE OJTHOWICHOB, YMHOXEHHUE
OJIHOWIEHOB, BO3BEJICHUE OJHOWICHA B HATYPAJIbHYIO CTENEHb. JleneHue
OJITHOUJIEHA HA OJTHOYJICH.



MHorowieH, cymMMa M Pa3HOCTh MHOTIOWIECHOB, IPOMU3BEIECHUE OJHOUYIEHA Ha
MHOTOWIEH, Npou3BeleHue MHoroujaeHoB. CreneHb MHoroujeHa. llenoe
BBIDAKEHHE W €ro YHCIOBOE 3HA4YeHHE. TOXKIECTBEHHOE PAaBEHCTBO LENIBIX
BBIPAKEHUU.

OcHoBHast weJib — CPOPMHUPOBATH YMEHHMS BBINOJHATh NPEOOpa3oBaHUs C
OJIHOWIEHAMU U MHOTOWICHAMH.

- @opmynvl cokpaujeHHo20 ymHoxcenus (14 uacos).

KBagpar cymMMmbl U pa3HOCTU. Bvloenenue noinoco keaopama 8 KEaOpamHoM
mpexunene. Dopmylia pa3HOCTU KBaapatoB. KyO6 cymmsl u KybO pasnocmu,
Dopmyna cymmsl Kyo608 u paznocmu kyoos. IlpumeHenne GopmMys1 COKpaIeHHOTO
YMHOXEHMS. Pa3noxeHne MHOroujieHa Ha MHOYKUTEH.

OcHoBHasi HeJib — CHOPMUPOBATH YMEHUS, CBA3aHHbIE C MPUMEHEHUEM (hopmy
COKPAILIEHHOI'O YMHOXXEHMS U1 PeoOpa3oBaHusl KBaJpaTa CyMMbl U Pa3HOCTH B
MHOTOWIEH, JUISl Pa3JIOKEHUSI MHOTOWIEHAa Ha MHOXKUTEIN

- Aneebpauueckue opoou (16 uacos).

AnreOpanyeckue 1poOU M UX CBOMCTBA, COKpalleHue npolel. Apudmernueckue
NeUCTBUS HaJ alreOpanyeckuMH JpoOsMU. PanuoHanbHbIE BBIPAKEHHS, HX
npeoOpa3oBaHusd U YUCIOBOE 3HadeHWe. JlomycTuMble 3HAUYEHHSI NMEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BbIpaXeHHUS. TOXKIECTBEHHOE PABEHCTBO
palMOHAJIbHBIX BBIPAXKEHUH.

OcHoBHas HeJb — chopMUPOBATH YMEHUS IPUMEHSTh OCHOBHOE CBOMCTBO JpOoOH
Y BBITMIOJHSATH HAJ[ aJIreOpandecKuMu IpoOsiMu apumeTHiecKkue AecTBusl.

- CmeneHw ¢ yenvim nokasamenem (7 4acos).

CreneHp ¢ nenbIM nokazareneM M €€ cBoicTBa. CraHIapTHBIA BHJ YHCTA.
[IpeoOpa3zoBaHue palOHAIBHBIX BBIPAXXEHHH, 3aMCAHHBIX C TIOMOIIBIO CTETIEHU C
LEJIbIM [TOKA3aTEJIEM.

OcHoBHasi neJib — CQOPMUPOBATH YMEHHUE BBIMOIHITH apu(pMETHUECKHUE JCHCTBHS
C 4HCJIaMH, 3alUCaHHBIMM B CTAHJAPTHOM BHJAE, M MPeoOpPa3OBBIBATH
palMOHAJIbHBIE BBIPAKEHUS, 3allCaHHbIE C I[IOMOINBIO CTEHNEHU C LEJIbIM
MOKa3aTeJIeM.

XapakTepuCcTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH:

BbINONHATE  37IEMEHTAapHBIE 3HAKOBO-CUMBOJIMUECKHE JICUCTBHS: TPUMEHSTh
OYKBBI JJI1 00O3HAUYEHMS YHCEJI, JUISl 3alMCH OOIIMX YTBEPXKIACHHUI; COCTABISTH
OyKBEHHBbIE BBIPDRKEHHUSI MO YCIOBUSAM, 3aJlaHHBIM CIIOBECHO, PUCYHKOM WJIH
YEPTEHKOM.

®opMmynaupoBaTh, 3alUCHIBATh B CHMBOJMYECKOH ¢GopMe U OOOCHOBBIBAThH
CBOMCTBA CTENEHU C HATypaJbHBbIM IIOKA3aTEJIEM, NPUMEHATh CBOWMCTBA CTENECHU
Uit mpeoOpa3oBaHUS — BBIpOKEHWM U BblumcieHuid.  [IpeoOpa3oBwIBaThH
anredpanyecKrue CyMMbl U TPOU3BEACHUS.

Jloka3piBaTh  (DOPMYJIBI  COKPALEHHOTO YMHOXEHUS, NPUMEHATh UX U
npeoOpa3oBaHus  BBIPAXKEHUM,  JOKA3aTeIbCTB  TOXKAECTB,  PA3JIOKEHUS
MHOTOWICHOB Ha MHOXKHUTENIH U B BBIYUCIICHUSIX.

@opMyIHpOBaTH OCHOBHOE CBOMCTBO aireOpandeckoil ApoOH U MPUMEHSTH €ro
st mpeoOpa3oBaHusl JApoOei. BpImonHATE AeMCTBUS ¢ anredpanyecKuMu
Ipo0sSIMU; TPEACTaBIATH LIEJI0€ BbIPAXKEHHE B BHJE alredpandeckoil Ipoowu.



Haxoauts uncioBoe 3HaueHNEe OYKBEHHOT'O BBIPAXKEHUS MPH 33JaHHBIX 3HAUCHUAX
OykB. Jloka3biBaTh TOXAecTBa. DOpMynHpoBaTh OMpEEIICHNE CTEIEHU C IIEJIbIM
IIOKA3aTeJIEM, BBIYMCIIATD 3HAYEHNE CTEIIEHEN C LEIbIM IIOKA3aTENEM.
@opMynIHpOBaTh, 3AMKMCHIBATH B CHUMBOJUYECKON (OpME M HWILTIOCTPUPOBATH
IIPUMEpPAaMM CBOWCTBA CTENEHU C LEIbIM IIOKA3aTeleM, NPUMEHATH CBOWCTBA
CTENEHU JJIs1 TpeoOpa30BaHus BbIPAKEHUN U BBIUMCICHUH.

JUHEWHBIE YPABHEHMUSI (18 u)

- Jluneiinvle ypaguenuss ¢ 0OHUM Heu38ecmubiM (6 4acos).

YpaBHEHUS IEPBON CTENEHU C OAHUM HEU3BECTHBIM. JIMHEHHBIE YpaBHEHUSA C
OJIHUM HEU3BECTHBIM. PellleHWe JIMHEWHBIX ypPaBHEHUW C OJHHUM HEU3BECTHBIM.
Pemenue 3a1a4 ¢ MOMOILBIO JINHENHBIX YPABHEHUH.

OcHoBHas weJab — CGOpMUPOBATH YMEHUS PENIATh JIMHEWHbIC YpaBHEHUS, 3a]1a4H,
CBOJISIIMECS K JUHEUHBIM YPABHEHUSIM.

- Cucmempwi uneunvlx ypaguenuu (12 yacos).

VYpaBHeHusT TEpBOM CTENEHU C ABYMs Heu3BeCTHbIMM. (CucTeMa ypaBHEHUH,
pelieHusl cucTeMbl. PABHOCHIIBHOCTh ypaBHEHUN M CUCTEM ypaBHeHui. Cucrema
JIBYX JIMHEMHBIX yPaBHEHUW C JBYMsS IIEPEMEHHBIMHM, PELICHHE CHUCTEM JIBYX
JUHEUHBIX YPaBHEHUU C JBYMS HEU3BECTHBIMU TOJICTAHOBKOW U anreOpanyecKkum
CJIO’)KEHHEM.

OcHoBHasi weJb — CHOPMUPOBATH yYMEHHUsI pellaTh CUCTEMbl ABYX JUHEUHBIX
YPaBHEHUN U 3a7a4U, CBOIALIMECS K CUCTEME JIMHENHBIX YPABHECHUN.
XapakTepucTUKA OCHOBHBIX BUI0B JAeSITeJIbHOCTH:

IIpoBoauTh NOKA3aTENbHBIE PACCYKICHUSA O KOPHSIX YPaBHEHUS C OIIOPOM Ha
onpezaeneHue KopHs. Pacro3snaBaTe ypaBHEHHUs IEPBOU CTEIICHU, JIMHEWHBIC
ypaBHeHHUs. Pemiats ypaBHEHUs IEPBOM CTENEHU, TUHEMHBIEC YPABHEHUS, A TAKKE
ypaBHEHUS, CBOSIINECS K HUM. Penath TeKCTOBBIC 3a/1auu anre0pandecKum
CIIOCOOOM: TIEPEXOIUTH OT CIIOBECHOH (hOPMYTUPOBKH YCIOBHUS 3a/1a4H K
anredpanyecKor MOJENH IyTEM COCTABIICHHS YPAaBHEHHUS; pelIaTh COCTABIEHHOE
YpaBHEHHUE, HUHTEPIIPETUPOBATH pe3ysbTaTa. OnpeaensiTh, SIBIASECTCS JU Mapa YACE
PELLICHUEM JIAHHOTO YPABHEHHUS C JBYMSI HEU3BECTHBIMU: MTPUBOJUTH IPUMEPHI
pElIeHU ypaBHEHUM ¢ ABYMsI HEM3BECTHBIMU. PeraTh 3a1aun, anredpandeckomn
MOJIETIBIO KOTOPBIX SIBJISIETCS YPABHEHUE C JBYMsI HEU3BECTHBIMU

HUTOI'OBOE IIOBTOPEHME (6 4.)

OcHoBHas 1eJb pa3aeja — HIOBTOPUTh OCHOBHLIC TEMBI KypcCa aHFC6pBI 7 KJ1acca.



KAJIEH/TAPHO-TEMATHYECKOE INTAHHPOBAHHUE YYEBFHOI' O
MATEPHAJIA 110 AJITEBPE
npu 3 ypokax B Heaero (105 ypokos 3a rox), 7 kiiace
Yueonuk: C.M. Hukouabckuii u ap.

e KosauvecTBo IIpumepHbIe
o-lca 4acoB Conep:xxanune y4eOHOIro MaTepuajja | CpOKHU
yp N3y4eHHus

IYETBEPTb 27 ypokoe 3a uemeepmo  K/p — 2/8

BBoanoe noBTropenue (4 ypoka)

1 [ToBTOpEeHUE Ha TeMy «JlercTBuUsA C
OOBIKHOBEHHBIMU JAPOOSIMU Pa3HBIX
3HAKOBY.

1 IToBTOpeHune Ha Temy «JlenicTBus ¢
JIECATUYHBIMU IPOOSMHU Pa3HbIX
3HAKOBY.

1 [ToBTOpenue Ha Temy «Pemenue
YPaBHEHUI.

1 JInarnocTuveckasi KOHTPOJIbHAs
paboTa 3a Kypc 5-6 KJIaccoB.

I'IABA 1. [leiictBuTeabHbIe yncaa (17 ypokoB)

1 HarypanbHble uncna u nercTBus ¢
HHUMMU.

CrerneHp Yyucla.

HpOCTBIe N COCTAaBHBIC YHCJIa

Paznoxenue HaTypaJbHBIX YUCCII HAa

MHO>KHTEJIH.
1 OO6bikHOBEHHBIE IpoOu. KoHeuHbie
JNECATHYHBIC TPOOH.
1 PaznoxxeHne oObIKHOBEHHBIX JIpo0Oeit
Ha KOHEYHYIO ACCATHYHYIO IPOOD.
1 [lepuonuueckue necaTUYHbIE IPOOH.

IleproanyHOCTh AECATUYHOTO
Pa3NIoKEeHHsI OOBIKHOBEHHOM JIPOOH.

1 JlecsaTnuHoE pasnoxeHue
palMOHATIBHBIX YUCEJL.

HppanyoHaibHbIe YnCia

IloHaTHE NENCTBUTEILHOIO YHCIIa

CpaBHeHHE JEUCTBUTEIBHBIX YUCET

et | e | et |

OCHOBHBIE CBOMCTBA JEUCTBUTEILHBIX
YUCEJT

[Tpubnvkenus yucia

JlnuHa otpeska

KoopanHaTtHas ochb




Ypok 060011at011er0 MOBTOPECHMUSI

Konumponvnaa paooma Ne 1 no

meme: «/lelicmeumenvHule uucnay.

I'JTABA 2. Anredpanyeckue BoipaskeHusi (60 ypokoB)

1

UucoBbIE BBIPAXKEHUSL.

ByKBEHHBIEC BBIPAKEHUSI.

IlonsiTue OJHOYJICHA.

IIponsBeneHre OJHOYIEHOB.

CTaHJapTHBIA BUJT OJHOWICHA.

et | et | e | et |

[Togo0OHBIE OTHOYIEHBI.

ITYETBEPTDb 21 ypoxos 3a uemeepmo

Kip—1/8

[IpuBeneHne Nog00HBIX OJTHOUWICHOB.

J10Ka3aTeIbCTBO TOXKIECTB.

[loHsiTue MHOTOUYJICHA

CBoicTBa MHOTOYJIEHOB

MHOT04JIeHBI CTAaHJapTHOI'O B4

CymMMa 1 pa3HOCTh MHOTOWICHOB

CYMMa N PAa3HOCTb MHOI'OYJICHOB

et | e | et | e | et | e | et |

[Ipoun3Benenue ofHOWIEHA HA
MHOTO4JICH

[IpousBeaeHue oAHOUIIEHA HA
MHOTOYJIEH

HpOI/I3BeI[€HI/I€ MHOTI'OYJICHOB

IIpon3BeieHne MHOTOUYJICHOB

L{eJible BBIpaXKEHUSI

(U U U e—

YucioBoe 3HaUeHUE 1EJIOTO
BBIPKEHMS

ToxIecTBEHHOE PAaBEHCTBO LIEJIBIX
BBIPAKECHU N

ToXIEeCTBEHHOE PABEHCTBO LEIBIX
BBIPAKCHU U

Ypoxk 060011a10111eT0 TOBTOPEHUS

Konumponvnaa pavoma Ne 2 no
meme: «OOHOUIEeHbl U
MHO20YJ1€HbL).

KBanpar cymmeL.

[Ipumenenue ¢Gopmybl KBagparTa
CYMMBI.

KBazgpar pazHocTu.

[Tpumenenue Gopmybl KBagpaTa
Pa3HOCTH.

HNIYETBEPTDb 30 ypokos 3a uemeepmo

Kip-2/8




Brigenenue noyiHOTo KBajpara.

Pa3HOCTH KBaJIpaToB.

[Ipumenenue Gopmysbl pa3HOCTH
KBaJIPATOB.

CymMma Ky0OB.

PazHocTh Ky0OOB.

[Ipumenenue Gopmys COKpaIIEHHOTO
YMHOKEHHSI.

[Tpumenenue GopmMys COKpaIieHHOTO
YMHOKEHUS MPU PEIICHUU
KOMOMHHUPOBAHHBIX 33/1a4.

[Ipumenenue GopMys COKpAILIEHHOTO
YMHOXXEHHUS 1J151 Pa3IoKEeHUs
MHOTO4JIEHa Ha MHOKHUTEJIH.

Paznoxxenne MHOro4jeHa Ha
MHOKHNTCJIN.

Koumponwvnaa paboma Ne 3 no
meme: «Dopmyvl COKpPAULEeHHO20
YMHONCEHUA).

Anredpandeckue Ipoou.

CBoiicTBa anredpandecKux Apooei.

Coxkparienue anredpandeckmx
JpOOCi.

[IppuMeHeHne OCHOBHOTO CBOWCTBA
JIpoOM.

[IpuBenenue anredpanyeckux apooeit
K 00IIIeMy 3HAMEHATEIIO.

[IpeoOpazoBanue anredpandecKux
JpOOCi.

Apudpmernyeckue 1eHCTBUS HAJl
anreOpanyecKuMu J1poOsiMu.

Cl10’)keHME U BbIUUTAHUE
anreOpanyecKux Apooei.

YMHOXKEHHUE U JICIICHUE
anredpandecKux apooer.

[IpeobpazoBanue anredOpanyecKux
JIPOOEH.

PaIII/IOHaJ'IBHBIC BbIPAXKCHMN.

[TpeoOpazoBanme parMmOHAIBHBIX
BBIPAYKCHU .

YucnoBoe 3HaUCHUE palOHAJIBHOT O
BBIpAKCHMU.

TOX1ECTBEHHOE PABEHCTBO




PpalrOHAJIbHBIX BLIpa)KeHHﬁ.

Jloka3aTeabCTBO TOXKICCTB.

Konmponvnaa pavoma Ne 4 no
meme: «Anzebpauueckue
BHIPANCEHUA).

IlonsiTHE CTEIIEHU C HaTypaJbHbIM
ITOKAa3aTCJICM.

[lonsaTue cTeneHu ¢ OCIbIM
II0Ka3aTCJICM

CBOMCTBO CTENCHHU C OCJIbIM
II0KAa3aTCJICM

CBOIICTBO CTENEHHU C LEIBIM
[MOKa3aTejIEM

IVYETBEPTD 27 ypokoe 3a uemeepmov  K/p —3/8

1 CranjapTHbBIA BUJ YUCTIa
1 [Ipeobpa3oBaHue parOHAIBHBIX
BBIPAYKCHU U
1 Konumponvnaa paboma Ne 5 no
meme: «Cmenens ¢ yenvim
noxazamesnemy.

1 YpaBHEHHE TIEPBOM CTEIICHU C OJTHUM
HEHU3BECTHBIM.

1 JIuHeliHbIE YPaBHEHUS C OJTHUM
HEHU3BECTHBIM.

1 Pemenune nMHENHBIX ypaBHEHUN C

OJIHM HEU3BECTHBIM.
1 Pemenne ypaBHEHMI C OZHUM

HEU3BECTHBIM, CBOJSILIUXCS K
JIMHEVHBIM YPABHEHHUSIM.

I'JIABA 3. Jluneiinbie ypaBHeHusi (18 ypokoB)

1

Pemenue 3a1a4 ¢ moMoup1o
JIMHEVHBIX YPABHECHUM.

Pemenne 3amay ¢ noMomibIo
YPaBHEHUM, CBOJSAIINXCS K JINHEHHBIM
YPABHEHUSIM.

VYpaBHEHUS NTEPBOM CTENIEHU C ABYMS
HEHU3BECTHBIMM.

Cucrembl IByX ypaBHEHUI IEPBOM
CTEIIEHU C JIBYMsI HEU3BECTHBIMU.

Cnoco0 moICTaHOBKHU.

Pemenue cuctem AByX ypaBHCHHIM
CHOCOOOM ITOJACTAaHOBKH.

Crioco6 ypaBHUBaHMUSI




K02 HUITMEHTOB.

[Tpumenenue cnocoda ypaBHUBaHUS
K03 (DULIMEHTOB MPU PELICHUN
CUCTEM JIBYX YPaBHEHHIA.

PaBHOCWJIBHOCTh YpaBHEHHU.

PaBHOCHJIBHOCTH CHCTEM YpaBHEHHM.

Petiennie cucteM JBYX JIMHEHHBIX
YPaBHEHUU METOJIOM
anreOPandecKoro CI0KCHHS.

Peuienre 3a1a4 npy NOMOIIN CUCTEM
YPAaBHEHUN NIEPBOW CTEIICHH.

Pemenne ypaBHeHu U cUCTEM
YpaBHEHHI.

Konumponvnaa paboma Ne 6 no
meme: «/luneiinvle ypaenenusny.

Hrorosoe nmoBropeHue (6 ypoKoB)

IToBTOpEHNME 1O TEME:
«JIeICTBUTEIbHBIC YHCIIA)

IToBTOpEHME 110 TEME:
«AnreOpanyecKre BbIPAKEHUS

[ToBTOpenue no teme: «JInHerHbIE
YpPaBHCHUSD)

Hmozosaa konmponvuaa paboma Ne
7

AHaJu3 KOHTPOJIbHOW PabOTHI.

ITonBenenue utoros roaa. Pemnienue
3aHUMATEIILHBIX 3a/1a4.

TPEBOBAHUSA K PE3YJIBTATAM OBYYEHUA U OCBOEHHUIO

COAEPKAHUA TPEJIMETA.

N3yuenne «Anredpbl» 7-9 KiIacCOB HANpaBlIE€HO Ha JIOCTUKEHUE CIEAYIOUIUX
PE3yJbTAaTOB PAa3BUTHSL:

8 JIUYHOCHIHOM Hanpaeienuu.:

MPEJCTAaBICHUE O MATEeMaTUKE KaK 4YacTH OOIIEYEIOBEYECKON KyIbTYpbl, O
3HAYMMOCTH MaT€MAaTUKU B Pa3BUTHH [TUBUIN3AIMUA U COBPEMEHHOTO O0IIEeCTBA;

YECTHOCTH M OOBEKTHBHOCTb, KauyecTBa MBIILUICHHS,
HE0OXOIUMBbIe TS aanTalliid B COBPEMEHHOM OOIIIECTBE;

HHTCJUICKTYaJIbHAA

JOTUYHOCT MW KPHUTHYHOCTL MBIIIJICHUI,

KyJbTypa pe€uH,

CIIOCOOHOCTh K

YMCTBEHHOMY 3KCIIEpUMEHTY, YMEHUE OTINYATh TUIIOTE3y OT (aKTa;

HHUIOATHBAa, HAXOAYHUBOCTb U dKTUBHOCTL IIPU PCIICHUH 3a/1a4;

YMEHHE KOHTPOJUPOBATh IIPOIECC M pPe3yJbTaT y4YeOHOW MaTeMaTHYECKOU

ACATCIIbHOCTU,



(3 MemanpeOMemuom HanpaejieHuu:

NpeACTaBJICHUC O MATCMATHUKEC KaK (bopMe OIIMCaHuA MW MCTOJAC IIO3HAHUA
ﬂCﬁCTBHT@HBHOCTH, (l)OpMI/IpOBaHI/Ie MNEPpBOHAYAIBHO OIIbITa MAaT. MOACIIMPOBAHUS;

yMEHHE BUJETh MaTEMaTHUECKYIO 3aJjauy B KOHTEKCTE MpOOJIEMHOM CUTyalllH B
APYTUX JUCLHUIUIMHAX, B OKPY’KAIOIIEH KU3HH;

YMEHUE HaxXOJWUTh B PA3JIUYHBIX MCTOYHUKAX HHPOpPMALMIO, HEOOXOIUMYIO IS
perieHus NpoOsIeMbl, U MPEICTABIATh €€ B MOHATHOU GopMme;

YMEHHE NPUHUMATh PELICHHs] B YCIOBHUSIX HEIMOJHOM M M30BITOYHOM, TOUYHOH M
BEPOSATHOCTHON MH(pOpMAILH;

YMEHHE BBIBUTATh THIIOTE3bI U MOHUMATh HEOOXOIUMOCTDb WX MPOBEPKH;

yYMEHUE NPUMEHSTh UHIYKTUBHbBIE U JEAYKTHBHBIE METO/bl PACCYKICHUI, BUIETh
pa3nuyHble CTpaTeruu pelieHus 3a1ady;

IMOHUMAHHC CYITHOCTHU AJITOPUTMUYCCKUX HpCI[HHC&HHfI H YMCHHC HCﬁCTBOBaTB B
COOTBCTCTBHH C IIPCAITMCAHHBIM aJITOPUTMOM.

(/1 npedmemuom HanpaejieHuu.

dbopMHUpoBaHUE TIPEACTABICHUA O MaTeMaTHUKe Kak O METOJAE IO3HAHUS
JNEUCTBUTEIIBHOCTH, MO3BOJISIIOIIEM OINMCHIBATh U M3Yy4YaTh PEaJIbHBIE MPOLIECCHl U
SIBJICHUSI: OCO3HAHUE POJIM MATEMATUKU B pa3BUTUHU Poccuu u Mupa; BO3MOXKHOCTb
MPUBECTH NPUMEPHI U3 OTECYECTBEHHOW M BCEMUPHOM HCTOPUM MAaTEMaTHYECKHUX
OTKPBITUM U UX aBTOPOB;

OBJIaJIcHHE 0a30BbIM TMOHSATUUHBIM amnmaparoM IO OCHOBHBIM pa3ienam
COJICp/KaHMUS;

NpeJICTaBlieHne 00 OCHOBHBIX H3YUYEHHBIX MOHATUAX (YHUCIO, TEOMETpUUYecKas
¢durypa, ypaBHEHHE) KaK BaXHEHUIITMX MAaTEMaTUYECKUX MOJENSAX, TO3BOJISIFOIIUX
ONMCHIBATh U U3y4YaTh PEAIbHBIE ITPOLECCHI U SIBJICHUS,

yMeHue paboTaTh € MaTE€MaTUYECKUM TEKCTOM (aHAJIM3HpPOBATh, W3BIIEKATh
HEOOXOMMYI0 HH(OpMAINIO), TOYHO M TPAMOTHO BBIPAXKATh CBOU MBICIU B
YCTHOW U NMCBbMEHHOM peuyd C NMPUMEHEHUEM MATEMAaTUYECKOU TEPMHUHOJIOTUU U
CHUMBOJIMKH;

pPa3BUTHE MPEACTABICHUN O YUCIIC; OBJIAJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX U
WHCTPYMEHTAJIBHBIX BBIUMCJIECHUN: ONEPUPOBAHUE TMOHATUSMHU: HATYypaJbHOE
YHCII0, 1I€JI0€ YHUCIIO, OOBIKHOBEHHAs JpOo0b, NECATUYHAS JpOOb, CMEIIaHHOE
YUCJIO0, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YMCIIO; UCIIOJIB30BAHUE CBOWCTBA
Yyucell M 3aKOHOB apU(PMETHYECKUX OIlepaluid C YHUCIaMU IPU BBITOJIHEHHUH
BBIUHCIICHUW; WCIOJIb30BAHUE MPU3HAKOB AenuMoctd Ha 2, 5, 3, 9, 10 mnpu
BBITNOJIHCHUU BBIYMCIICHUN W PEIICHUH 3a7a4; BBIIIOJHECHUE OKPYTJICHUS YUCEN B
COOTBETCTBHUM C TpaBWJIaMH; CpPAaBHEHUE UHCEJN; OIICHUBAHUE 3HAYCHUS
KBaJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOr0 YNCIIA;

OBJIAJICHWE  CUMBOJIbHBIM  SI3BIKOM  aireOpbl, MpuéMaMHu  BBITIOJHECHUS
TOXJIECTBEHHBIX IPEOOPA30BAHUM, PEIICHHUS YpPaBHEHUM, CHUCTEM YpaBHEHUM;



YMETh HCIOJB30BaTh HJCI0 KOOPAWHAT HAa IUIOCKOCTH [IJIi HWHTEPIpETaIluu
YPaBHEHHMU U CUCTEM;
OBJIAJICHUE CHUCTeMOW (DYHKIIMOHAIBHBIX MOHATHH, (DYHKITMOHAIBHBIM SI3BIKOM H
CUMBOJIMKOM; yMEHUE UCITIOJIB30BaTh GyHKIHOHATBHO-TpapUIECKHE
NIPEJICTABIICHUS JUISl OTIMCAHMS M aHAJIN3a MPAKTHYECKHUX 3aJ1a4.
yMEHUE TPUMEHSTh H3YyYCHHbIE TOHSTHS, PE3ylbTaThl, METONbI JIsl PEIICHUs
3aJ1a4 MPAKTUIECKOTO XapaKTepa 1 3a71a4d U3 CMEKHBIX JUCITUTUIHH.
YMEHUS MOJEIUPOBaTh peajbHbIC CHUTyaIllMd Ha S3bIKE anreOphl (OBIAICHUE
CUMBOJIBHBIM ~ SI3BIKOM  aJIreOphl), HCCIEAOBaTh MOCTPOEHHBIE MOJEIU C
WCITOJIb30BAaHUEM ammapara aareOpbl, HHTEPIPETUPOBATh MOTYUYCHHBIN pe3yIbTaT:
BBITIOJTHEHNE HECJIOXKHBIX TOXKICCTBEHHBIX IPEoOpa30BaHUN ISl BBIYMCIICHHS
3HAUEHUN YHCIOBBIX BBIPAKEHUHN, COAEPKAIIMX CTEIEHH C HaTypalbHbIM
MoKa3aTeyieM, CTENEeHU C IEJbIM OTPUIATENbHBIM I10KA3aTEeIeM; BBIIIOJHEHHE
HECJIOKHBIX TMpPeoOpa3oBaHUN I1EJIbIX M JAPOOHO-PAIMOHATBHBIX BBIPAKECHUI;
pacKkpbIBaTh CKOOKH, MPUBOJUTH MOJAOOHBIE CllaraeMble, UCIOIb30BaTh (HOPMYIIbI
COKpAILLICHHOI'O YMHOXEHUS;, pCEUICHUE JIMHEWHBIX YPaBHEHHM, ypaBHEHUHU,
CBOJISIIIIUXCS K JIMHEWHBIM, CUCTEM YPaBHEHUI; UCTIOJIb30BaHUE WU KOOPIMHAT
Ha TUTOCKOCTH JIsl HHTEPIIPETAIIUN YPABHCHUA U CUCTEM YPaBHEHUH;
OBJIAJICHUE CHUCTEMOW (DYHKIIMOHABLHBIX MOHATHH, (DYHKIIMOHAJIBHBIM SI3BIKOM H
CUMBOJIMKOM; YMCHHE UCITI0JIB30BaTh GyHKIHOHATBHO-TPaPUIESCKUE
NPEICTABIICHUS ISl ONMCAHUS U aHAJIN3a PealIbHbIX 3aBUCHMOCTEH: Ompe/ieieHue
MOJIOKEHUS] TOUKH 10 €€ KOOpJAUHATaM, KOOPJAUHATHI TOUKH IO €€ MOJ0KEHHUIO Ha
TUTIOCKOCTH; HaXOXACHHE 10 TpaduKy 3HaUeHUN (QyHKIHU, 00JIACTU ONPEICICHHUS,
MHOXECTBA 3HAYCHHMM, HyJed (QYHKIUU, TPOMEKYTKOB 3HAKOIOCTOSHCTBA,
MIPOMEKYTKOB BO3pAaCTaHUs M yObIBaHUS, HAMOOJIBIIIETO M HAMMEHBIIIETO 3HAYCHUS
byHKIIMM;, TOCTpoeHHE TpaduKa JMHEWHOW (PYHKIMHU; WCIIOIH30BAHUE CBOWCTB
nuHeHHOW ¢GyHKMu u e€ Tpaduka TpH PEIICHUH 3a7ad W3 APYTUX YUEOHBIX
MPEMETOB;
YMEHUE H3MEPSTh JUIMHBI OTPE3KOB, BEIMYMHBI YTJIOB, WCIIOJIB30BaTh (POPMYIIBI
JUTSL HAXOXKJICHUSI TIEPUMETPOB, IUIONIA/Ield 1 00bEMOB Fr€OMETPUUYECKUX (DUTYD;
yMEHUE TPUMEHSTh H3YyYCHHBIC TOHSTHS, PE3ylbTaThl, METONbI IJIsl PEIICHUs
3a/1a4 MPAKTUIECKOTO XapaKTepa 1 3a71ad U3 CMEKHBIX JUCITUTUIHH.
INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUWSI YYEBHOI'O
MNMPEIMETA

JIMYHOCTHBIE Pe3yJIbTAThI
JINYHOCTHBIE YHUBeEpPCcAJbHbIE YYeOHbIE IeHCTBUSA
B pamMkax KOrHUTMBHOI'0 KOMIOHEHTa OyayT c(OPMHUPOBAHBI:
npejcTaBiieHus o (akTax, WUIIOCTPUPYIONMIMX BaXKHBIC JTallbl Pa3BUTHUS
MaTeMaTuKu (M300peTeHHe IeCITUIHON HyMepalllK, CTAPUHHBIE CUCTEMBI 3alTUCH
YHUCeJl, CTAPUHHBIE CUCTEMBI MEpP; MPOUCXOXKIACHUE N'€OMETPUU U3 MPAKTUYECKUX
noTpeOHOCTEeH JItoIeH);
OpHUEHTAIUS B CUCTEME TPEOOBaHUMN MPU 00YUCHUH MaTEMAaTHKH.



B  pamkax H€eHHOCTHOrO ¥  JMOUHMOHAJBHOIO  KOMIIOHEHTOB OYIyT
c(hOpMHUPOBAHBI:
MO3UTHBHOE,  OSMOIMOHAIBHOE  BOCHPHUATHE  MAaTeMaTHYECKHMX  OOBEKTOB,
paccyXIeHHH, 3a/1a4, paCCMaTPUBAEMBIX MPOOIIEM.
B paMKax AesATeJbHOCTHOTO (oBeIeHYECKOr0) KOMIIOHEHTa OyIyT
c(hOpMHUPOBAHBI:
TOTOBHOCTbh M CIIOCOOHOCTH K BBIITOJIHEHUIO HOPM U TPEOOBAaHUH, PEIbIBISCMBIX
Ha YpoKax MaTEeMaTHKH.
Yuenux nonyuum 603modxncnocms 01s popmuposanusn:
BbIPANCEHHOU YCMOUYUBOU YUEOHO-NOZHABAMENbHOU MOMUBAYUU U UHMeEpecd K
UZYUEHUIO MATNEMAUKLUL,
VMeHuUe 8bloupamp Jceiaemvlil YpO8eHb MAMEeMaAMU4ecKux pe3yibmamos;
A0eKBaAMHOU NO3ZUMUBHOU CAMOOYEHKU U f-Konyenyuu.

MeTtanpeaMeTHbie 00pa3oBaTeibHbIE Pe3yJbTaThI

PerJIHTI/IBH])Ie YHUBEPCAJbHDLIC y‘leﬁﬂble lleﬁCTBI/IH
Yuyenuk HAYYHUTCH:

COBMECTHOMY C YYHTEJIEM IIC/ICTIONIaraHui0 Ha ypoKaX MaTeMaTHKH H B
MaTeMaTHYECKOU JIeATEIbHOCTH,

aHAM3UPOBATh YCJIOBHE 3adaud (11 HOBOTO MaTepuaja - Ha OCHOBE ydéTa
BBIJICIICHHBIX YUUTEJIEM OPUEHTUPOB JEHCTBUSA);

JCHCTBOBAaTh B COOTBETCTBHU C TIPEIJIOKCHHBIM aJITOPUTMOM, COCTABIISITH
HECJI0’KHBIE aJITOPUTMBI BRIYUCIICHUH U TIOCTPOCHUH;

OPUMEHSITh TPUEMbI CAMOKOHTPOJISI TP PEIICHUU MAaTEMAaTUYECKUX 3a]1aY;
OIICHWBATh TPABWILHOCTh BBIMMOJTHEHUSI NEUCTBHSI W BHOCUTH HEOOXOIUMBIC
KOPPEKTUBHI HA OCHOBE UMEIOIINUXCS ITabJIOHOB.

Yuenuk nonyuum 603mosrcnocmo Hayuumuoca:

CAMOCMOAMENbHO CIMABUNMb Y4eOHble Yell,

gudems pasziudHbvle CmMpameuu peweHus 3a0ay, OCO3HAHHO 8blOUPamv CHocoo
peulenus,

OCHOBAM — CaMOpe2yAYUU 6 MAmeMamuieckol oesameibHocmu 8 ¢opme
OCO3HAHHO20 YAPABIEHUSL CBOUM NOBEOCHUEeM U OesIMeNbHOCMbIO, HANPABIEeHHOU
Ha 00CmudiceHue NOCMAsIeHHbIX YeJlell.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YieOHbIE 1eiiCTBUSA

Y4YeHUK HAYYHUTCS:

CTPOUTH PEUYEBbIC KOHCTPYKIIUU C MCIOJIb30BAHMEM H3YYCHHOW TEPMHHOJOTHUU M
CUMBOJIMKH, TTOHUMAaTh CMBICI TIOCTABJICHHOW 3aJa4M, OCYIIECTBIIATH MEPEBOJ C
€CTECTBEHHOTO SI3bIKa HAa MAaTeMaTUICCKUI 1 HA000POT;

OCYIIECTBJISATh KOHTPOJIb, KOPPEKIMIO, OICHKY JCHCTBUW mMapTHEpPA, YMETh
yOeXK1aTh.

Yuenuk nonyuum 603mosrcnocmo nayuumoca:

opamov Ha cebsi UHUYUAmMuU8y 8 peuleHuu NOCMAasIeHHOU 3a0a4u;

3a0asams 80NPOCHL, HEOOX0OUMbLE OJisl OP2AHU3AYUU COOCMBEHHOU 0esiMeIbHOCU
83aUMOOEUCMBUSL C OPYUMU,



YCMAaHasenIueams U CPAGHUBAMb PA3Hble MOYKU 3PEHUsl, npedcoe yem NPUHUMamy
peutenus u 0eiams 8vl00p;

omoopadxcamv 6 peuu (onucanue, OOBACHEHUE) COOEPHCAHUE COBEPUIAECMBLX
oeticmauil.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUSA
Y4YeHUK HAYYMTCSH:

OCHOBAM  peajiu3allii  MPOEKTHO-UCCIEAOBATEIbCKOM  AESTENIBHOCTH O]
PYKOBOJICTBOM Y4HUTENS (C TOMOIIIBIO POJAUTEIIEH );

OCYUIECTBJIATh MOUCK B YYEOHOM TEKCTE, JOMOJHUTEIbHBIX HCTOYHUKAX OTBETOB
Ha TIOCTaBJICHHbBIE BOMPOCHI; BBIIETSATH B HEM CMBICIIOBBIE (DparMeHThI;
aHaJIM3UPOBATh M OCMBICIMBATH TEKCTHI 3a/1ay, epedopMyIrpoBaTh UX YCIOBHS
MOJEJINPOBATh YCJIOBHE C IIOMOIIBIO CXEM, PHUCYHKOB, TaOJML, peaTbHbIX
IIPEAMETOB, CTPOUTH JIOTUYECKYIO LIEMOYKY PACCyKICHUM;

hopMyIMpPOBATH MPOCTEUIIINE CBONCTBA U3yYaEMbIX MATEMATUUECKUX OOBEKTOB,;

C IIOMOIIBIO YYHUTCIIA aHAIIM3HUPOBATb, CUCTCMATU3UPOBATD, KJ'IaCCI/I(bI/I]_II/IpOBaTb
HN3y4aCMbIC MATCMATUICCKHUC OOBEKTEI.

Yuenux noJiydum 603MOMCHOCHIb HAYUUMDBCA:

ocyujecmeiams 6bl00p Haubonee dpphexmusHvix cnocobos8 peuleHus 3a0ay 8
3A8UCUMOCMU OM KOHKPEMHBIX YCA0BULL

CamocmosimesibHo 0asama onpedeﬂenue NOHAMUAM,

cmpoums npocmetiuiue K1accupukayuu Ha 0CHo8e OUXOMOMUYECK020 OelleHuUs (Ha
0CHOBE OMPUYAHUSL).

IIpeameTHBIe 00pa3oBaTeIbHbIE Pe3yJIbTaThl

Yucaa
Y4YeHUK HAYYHMTCSH:

ornepupoBaTh Ha 0230BOM ypOBHE MOHITHSAMU: HATYpPaJbHOE YUCIIO, LEN0E YHCIIO,
OOBIKHOBEHHasl ApOOb, JeCATHYHAs JpoOb, CMeElIaHHas JpoOb, paIlMOHAIBHOE
YKCII0, UPPALMOHAIBHOE YUCIIO, apU(PMETHUECKUIN KBaJAPATHBIN KOPEHb;

UCIOJIb30BAaTh CBOMCTBA YMCEI W IMPaBWIA JIEUCTBUUA TMPH  BBIIOJHEHUH
BBIUMCJICHUH;

WCMOJIb30BaTh MpPU3HAKKM JAenuMocth Ha 2, 5, 3, 9, 10 mpu BeImoJHEHUH
BBIUHCIICHUH U PEIICHUN HECIOKHBIX 3a/aY;

BBIIIOJIHATD OKPYTJICHUC PATMOHAJIbHBIX YUCCJI B COOTBCTCTBUHU C IIPABUIAMU;
OLOCHHMBATDb 3HAYCHHUC KBAAPATHOI'O KOPHA U3 ITOJIOKHUTCIIBHOI'O LICJI0T0 YHCJIA,
pacino3HaBaTbh paivOHAJIbHBIC 1 UPPAIUMOHAIIBHBIC YUCJIA,

CpaBHUBATH 4YUCJIA,

NpcaACTaBATh pallMOHAJIbBHOC YHCJIO B BUAC ,Z[GC)ITH‘-IHOﬁ I[p06I/I;

YHopsag04uBaTh 4uciia, 3allMCaAHHBIC B BU/JIC OOBIKHOBEHHOM U I[@CHTH‘IHOﬁ I[pO6I/I;

HaxoauTh B mpocThix cinydasx HOJ[ u HOK umcen u ucnonp3oBarh uX mpu
pElIeHUH 3aay.

B noBceaHeBHOI KU3HU M NPU U3YYEHHHU IPYTUX MPEIMETOB:
OIICHUBATH PE3yJIbTaThl BEIUUCICHUIN TP PEIICHUH MPAKTUYECKUX 3a]1a4;



BBIIIOJIHATH CPABHEHUE YUCEN B PEAIBHBIX CUTYaLMIX;

COCTaBJISATh YMCJIOBBIE BBIPAKEHHUS IIPU PEIICHUM NMPAKTUYECKHUX 3a]1a4 U 3a7a4 U3
ApYyTruX y4eOHBIX MPEAMETOB.

Yuenuk nonyuum eosmoircnocmo nayuumaoca:

onepuposamv NOHAMUAMU. MHOHNCECMB0 HAMYPAIbHbIX YUCeN, MHONCECTNE0 YElblX
yucesl, MHOJICECMBO PAYUOHATLHBIX YUCE]l, UPPAYUOHATLHOE YUCTO, K8AOPAMHbILL
KOp€eHb, MHOACECMBO OCUCMBUMENbHbIX YUCET, 2e0MempPUiecKas unmepnpemayus
HAMYPAIbHLIX, YEablX, PAYUOHATLHBIX, OCUCTNEUMENTbHBIX YUCE,

NOHUMAMb U OOBACHAMb CMbICIL nosm;uozmoﬁ 3anucu HamypajilbHOc0 Yucia,

BbINOJIHAMb BbIYUCTIEHUS, 8 MOM YUCTE C UCNOIb30BAHUEM NPUEMOSE PAYUOHANLHBLX
B8bIYUCTCHUI,

BbINOIHAMb OKPY2leHUe PAYUOHATILHBIX YUCe C 3A0AHHOU MOYHOCMbIO;
CPABHUBAMb PAYUOHAILHBLE U UPPAYUOHATIbHBLE YUCTA,

npeocmasisims payuoHaIbHOe YUCIO 8 8UOe 0eCAMUYHOU OpodU

YNOpAOOUUBAMb YUCAA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU,
nHaxooums HOJ/] u HOK uucen u ucnonvzosams ux npu peuienuu 3a0adu.

B noeceonegnoil scuznu u npu uzyuenuu opyzux npeomemos:

NPUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTEHUL NPU peueHUuU NPaKmuiecKux
3a0a4 u peuteHuu 3a0ay Opy2ux y4eoHvlx npeomemos,

BbINONIHAMb CPABGHEHUE Pe3YIbMamos SbIYUCICHUL NPU peueHuu NPaKmuiecKux
3a0ay, 8 MoM YUcie NPUOTUNCEHHBIX BbIYUCTECHULL

COCMAaBNAmMb U OYEeHUBAMb YUCIO0BbIE BbIPANCEHUS NPU PeuleHUU NPaAKMUYecKux
3a0a4 u 3a0a4 u3 Opyeux y4eOHbvlX npeomemos,

3anucol8ams U OKpYeIsimb  UYUCIO8ble 3HAYEHUS] PeabHbIX — BelUYUH  C
UCNONIL30BAHUEM PASHBIX CUCTEM USMEPEHUSL.

ToxknecTBeHHbIE Pe0OPA30BAHUSA
Y4eHNK HAYUMTCH:

BBITTIOJIHATHE HECJIOXXHBIC Hp606pa3OBaHI/I$[ JJIA BBIYMCIICHUS 3HAUYEHUM YHCIIOBBIX
BBIpa}KeHHﬁ, CoACpKaluX CTCIICHU C HATypaJlbHbBIM II0Ka3aTcJIcM, CTCIICHU C
LCIbIM OTPUHATCIIBHBIM ITIOKA3aTCJICM,

BBIMOJIHATh HECJIOXKHBIE MpeoOpa3oBaHMsI UENbIX BBIPAXEHHUI: pacKpbIBaTh
CKOOKH, IPUBOJIUTH MOJJOOHBIE CIIaraeMbIe;

UCIIOJIB30BaTh (POPMYJIBI COKPALIEHHOTO YMHOXKEHHs (KBaJIpaT CyMMBbI, KBaJpaT
pPa3HOCTH, pa3HOCTb KBAApPATOB) /I YHOPOIICHUS BBIUMCICHUN 3HAYEHUUN
BBIPAYKCHUM;

BBITIOJIHATh HECJIOXKHBIE TPEeoOpa3oBaHUsl APOOHO-TMHEHHBIX BBIPAKEHUU U
BBIPAKECHUU C KBAJIPATHBIMU KOPHSMH.

B HOBceHHeBHOﬁ JKU3HA 1 IIPU U3YICHHUHU IPYIUX NMPEAMETOB:
IMOHUMAThb CMBICJI 3aIIMCH YUCJIa B CTAHAAPTHOM BHU/IC,

OIICPHUPOBATH HA 0a3oBOM YPOBHEC ITOHATUCM «CTaHAaPTHAA 3aIIMCh YUCJIa».
Yuenux noJiydum 603MOMCHOCHIb HAYUUMDBCA:



onepuposamv NOHAMUAMU CHMENeHU C HAMYypalbHbIM NOKA3amenem, CmeneHu C
YenvlmM OmpuyamebHulM HoKazamenem,

BLINONIHAMb NPEeoOPA308AHUSL YENbIX GbIPANCEHUN. OeUCmseUsi ¢ O0OHOYIEeHAMU
(cnooicenue, evluumanue, YMHOMCEHUE), OCUCMEU C MHOSOYIEHaAMU (ClodceHue,
gvluUmManue, YMHOJ*CeHUe),

BLINOJIHAMb  PA3JIONCEHUE MHOSOYNEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008:
8blHeceHue 3a CKOOKY, 2pPYNNUpPOBKA, UCNOIb308aHUe QOPMYT COKPAUJEHHO20
VMHOICEHUSL,

8bLO€JISIMb KBAOPAM CYMMbL U PAZHOCHU OOHOUIEHO8;

PACKIA0bIBAMb HA MHOMCUMENU K8AOPAMHDbIU MPEXUIIEH;

BbINOIHAMb NPEoOPA308AHUS  BLIPANCEHUN, COOEPHCAUWUX CMENeHU C YeabiMu
ompuYamenbHblMU NOKA3AMENAMUY, Nepexooums om 3anucu 6 6uoe CMmeneHu ¢
yenvlM OmpuyamenbHulM HoKazamenem K 3anucu 6 suoe opoou;

HAyuumvcsi  GbINOJIHAMb — MHO20ULA208ble  NPeoOpa3’08aHus  pAyUOHAILHLIX
8bIPAIICEHUN, NPUMEHSSL WIUPOKULL HAOOP CNOCOO08 U NPUEMOB,

B noeceonegnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

8LINONIHAMb  Npeobpazosanus U Oeucmeus ¢ YUCIAMU, 3ANUCAHHBIMU 8
CMAaHOapmMHOM 8UOe;

8LINONIHAMb NPEoOPA3068AHUS ANCEOPAUUECKUX BbIPANCEHUL NPU peuleHuu 3a0ay
Opyeux yuebHvix npeomemos.

JluHeiliHble YypABHEHUS]I M UX CHCTEMbI

Y4YeHUK HAYYHUTCS:

orepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMHU: PAaBEHCTBO, YHCJIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YPABHEHUS, PEILICHNE YPABHEHUS;

MIPOBEPATH CIPABEITINBOCTH YHCIOBBIX PABEHCTB;

peraTh CHCTEMbI HECJIOKHBIX TUHEHHBIX YpaBHCHUH;

IIPOBEPSATH, SBIAETCA JIU JAHHOE YUCIIO PEIICHUEM YPaBHEHUS;

WHTEPIPETUPOBATH PEIICHUS CUCTEM YPaBHEHUN HA KOOPIUHATHOM IIOCKOCTH.

B noBce1HeBHOIM KMU3HHU M TIPH U3YYE€HHHU APYTHUX MPEIMETOB:

COCTAaBJIAITh U pelIaTh JIMHEHHbIC YpaBHEHUS TP PEUICHUU 3a]1a4, BO3SHUKAIOIINX B
IpyruX y4eOHBIX MpeMeTax.

Yuenux nonyuum eo3moxncnocmo Hayuumuoca:

onepuposamv  NOHAMUAMU. YPABHEHUe, KOPeHb VPAGHEHUs, DPABHOCUNIbHbLE
YypaeHeHus, 001acme onpeoeieHus ypagHeHUs,

peulams JUHelHble YPAGHEeHUs U YPABHEHUS, C800UMble K JUHEUHbIM C NOMOWbIO
MOoANCOeCMBEHHbIX NPeoOPA308aAHUL

peuwiams OpoOHO-TUHElHbLE YPABHEHUS,

peulams  YpAaGHeHUs CHOCOOOM  pPA3JIONCEHUsl HA MHOMCUMENU U  3aMeHbl
nepemMeHHOU;

peuwiams TuHelHble YPAGHeHUs C Napamempamu,

peuamsv HeCl0HCHbIe CUCTEMbL TUHEUHBIX YPAGHEHUN ¢ Napamempamu,

peulamsv Hecl0J4CHble YPAGHEHUS 8 YelblX YUCIAX.




B noeceonegnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

cocmasnams U peuams JTUHelHble, YPAGHeHUs, K HUM CE800AUWUecs, CUCeMbl
JIUHEUHBIX YPABHEHUN NPU peuleHUl 3a0ay Opyeux y4eOHvlX npeomemos;
8LINOJIHAMb OYEHKY HNpaBOOno0oduUs pe3yibmamos, NOAy4aemMvlX Npu peuieHuu
JIUHELHbIX YPAGHEHU U CUCTeM JUHEUHbIX YPAGHEHUL NpU peuleHuu 3a0ay opyaux
VUEOHLIX NPeOMemos;

8b10UPAMb COOMEEMCMBYIOWUE VPAGHEHUSL UMY UX CUCMEMbl 0N COCMAGIEeHUs]
Mamemamuyeckot Mooeau 3a0aHHOU pealbHOU Ccumyayuu uiu HpuKiaoHou
3a0avu;

yMemb UHmMepnpemupo8ams NoJyYeHHbll NPU peueHuu YPasHeHus, Ul cucmembl
pe3yibmam 8 KOHmeKcme 3a0aHHOU PeanlbHOU CUmMyayuu Ui nPUKIaoHou 3a0adu.
DYHKIUU

Y4YeHUK HAYYHUTCS:

HAXOJUTh 3HaUeHNE (DYHKIIMH I10 33JJaHHOMY 3HAYCHHIO apTyMEHTa;

HaXOJIUTh 3HAYEHUE apryMEHTa 10 33JJaHHOMY 3HAUYCHHUIO (PYHKIIUU B HECIIOKHBIX
CUTYaIHsIX;

OTIPEJICISITh TOJIOKEHUE TOYKM MO €€ KOOpJAWHATaM, KOOPAWHATHI TOYKU TO €€
MTOJIOKEHUIO Ha KOOPIMHATHOH TUIOCKOCTH;

CTPOUTH TpauK TUHEHHON (PYHKIINU;

MPOBEPATh, SABIACTCS JU JaHHBIA Tpaduk TpadukoMm 3amaHHONW (YHKIHH
(JInHEWHOM, 00OpaTHOW MPONOPLUUOHAIBHOCTH);

OTIpeNEeITh TPUOTMKEHHBIC 3HAUCHUS KOOPIMHAT TOYKHU TepecedeHus rpaduKoB
(byHKIU;

B noBceHeBHOM KNU3HH U NIPH U3YYE€HHHU APYTUX NPEIMETOB:

WCITOJIB30BaTh TPaUKN peatbHBIX MPOIECCOB M 3aBUCHUMOCTEH JJISl OTIPEIEICHUS
WX CBOWUCTB (HAaMOOJBIITNE ¥ HAUMEHBIINE 3HAUYCHUS, TPOMEKYTKHA BO3pACTaHUS U
yOBIBaHMSI, 00JIACTH TTOJOKUTEIHHBIX U OTPUIIATEIHHBIX 3HAYCHUH U T.11.);
UCII0JIb30BaTh CBOWMCTBA JIMHEHHOM (QYHKIIMM U €€ TpaduK Mpu pelieHnu 3a1a4d u3
JIpyruX y4eOHBIX MPEIMETOB.

Yuenux nonyuum eozmosrcnocmop nayuumuca:

onepuposamv NOHAMUAMU: QYHKYUOHATbHAS 3ABUCUMOCHb, (QYHKYUS, epaguk
@yHKYyUuU, cnocodwl 3a0anus QYHKYUU, apeymeHm u 3HayeHue QyHKyuu, ooaacmo
onpeoenenuss U MHONCECMB0 3HAYEHUU (QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU, YEMHOCb/HEUEMHOCMb PYHKYUU,

CMpoUmsv 2papuKu TUHEUHOU QYyHKYUU, 0OPAMHOU NPONOPYUOHATLHOCHIU ;
B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

ULIIOCMPUPOBAMb C NOMOWDBIO 2PADUKA PeanbHyI0 3a8UCUMOCIb UTU NPOYecC No
UX XApaKmepucmuxkam;

UCNONIL3068aAMb CEOUCMEA U 2PAPUK TUHEUHOU (DYHKYUU Npu peueHuu 3a0ay u3
Opyeux yueOHviX npeomemos.

TexcroBble 3a1a4n

Y4YeHUK HAYYMTCSH:




peliaTh HECIIOXKHBIC CIOKETHBIC 3a7a4M Pa3HbIX THIIOB Ha Bce apr(pMETHUYCCKHE
JIEHCTBUS;

CTPOUTH MOJICNIb YCIOBUS 3ajadyd (B BUJEC TaOJUIbI, CXEMbI, PUCYHKA WIH
ypaBHEHHS), B KOTOPOH JaHbI 3HAUCHHS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIUYUH,
C IIeJIbIO TIOUCKA PEIICHUS 3a/1a4H;

OCYIIECTBIIAITh CIOCOO TIMOMCKA PEIICHHWsS 3aJladud, B KOTOPOM PACCYXKJICHHE
CTPOMTCS OT YCIOBUS K TPEOOBAHHUIO HIIM OT TPEOOBAHUS K YCIIOBHIO;

COCTaBJISITh IJIaH PELICHUS 3a]1a4H;

BBIJICIISITH ATAIbl PEIICHUS 3a]1auu;

WHTEPIPETUPOBATh BBIUYMCIUTENBHBIC pE3yJbTaThl B 3ajade, HCCIEA0BAThH
MOJIyYE€HHOE PElIECHUE 3a/1a4H;

3HaTh Pa3JIU4YUEe CKOPOCTEM O0BEKTa B CTOAYEH BOJIC, MPOTUB TEUCHHUS M IO
TEUCHUIO PEKH;

peliaTh 3a/1aui Ha HaXO0XJICHUE YaCTH YKCJIa U YKciia 10 €ro 4acTH;

pemarh 3adadd pa3HbIX TUIOB (HAa paboOTy, HA TIOKYNKH, HA JIBI)KCHHUE),
CBSI3BIBAIOIINX TPU BEJIUYWHBI, BBIACISTH 3TH BEJIUYUHBI U OTHOIICHUS MEXKITY
HUMH;

HAXOJIUTh MPOIIEHT OT YUCJIA, YUCIIO IO MPOIEHTY OT HETr0, HAaXOIUTh MPOILIEHTHOE
CHIIKEHHE WJIH MPOIEHTHOE MOBHIIIIEHNE BEJIMUNUHBL;

pelaTh HECIOKHBIE JIOTUYECKHUE 33]Ja4l METOJOM PACCYKICHUM.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHHU IPYTUX NPEIMETOB:

BBIJIBUTATh THUIIOTE3bl O BO3MOXKHBIX IMPEACIbHBIX 3HAYCHHUSIX MCKOMBIX B 3ajade
BEJIMYUH (7enaTh TPUKHUJIKY ).

Yuenuk nonyuum eozmoxncnocmo nayuumascsa:

pewiams NpOCMble U CILOJCHbIE 3A0aYU PA3HLIX MUNOS, A MaKdce 3a0ayu
NOBbILUEHHOU MPYOHOCU,

UCNONB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CLONCHbIX 3a0ay
0J151 ROCMPOEHUSI NOUCKOBOLL CXEMbl U PeuleHUsl 3a0ay,

3HAMb U NpUMeHsAmb 00a cnocoba noucka peuieHus 3aday (om mpebdo8amusi K
VCA08UIO U OM YCA08USL K MPeb0BAHUIO),

MOOCUPOBAMb PACCYIHCOCHUS. NPU NOUCKE PeueHUs 3a0a4 ¢ NOMOubio pag-
cxemol;

8bLO€JISIMb IMANBL PEULEeHUS. 3a0AYU U COOEPHCAHUE KAHCO020 dDMANA,

ymMemsb 8blOUPaAMb ONMUMANLHBIL MEemOoO peuleHuss 3a0ayu U 0CO3HABAMb 8blOOP
Memood, paccmMampusams paziudHble Memoobl, HAXO00UMb pA3Hble PeuleHUs]
3a0a4u, eciu 603MONCHO;

AHATUBUPOBANb 3aMPYOHEHUS. NPU PeuleHUU 3a0ay;

BbINOIHAMb PpasiuyHvle npeobpazosanus NPeonoAHCEeHHOL 3a0ayu,
KOHCMPYUPOBAMb HOBble 3A0a4U U3 OAHHOLL, 8 MOM YUCle 0Opammuble,
UHMEPNPemuposamsd  8bIYUCTUMENbHbIE Pe3VAbmamovl 6 3adave, UCCIed08anmb
NONYYEeHHOe peuleHue 3a0a4u;

AHATUBUPOBAMNL  BCEBO3MOIICHbIE CUMYAYUU  B3AUMHO20 PACNONIONCEHUS  O8YX
00beKmMo8 U UBMeHeHUe UX XaAPaKmepucmux npu COBMeCMHOM OBUNCEHUU



(ckopocmb, 6pems, paccmosHue) HNpu peuweHuu 3a0ad Ha O08UdNCeHUe O08YX
00beKmo8 Kaxk 8 00OHOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

UCc1e008ams BCEB03IMOIICHbIE CUMYAYUU NPU peueHUuU 3a0ay HA O08UNCEHUE NO
peKe, paccmampusams pasHvle CUCeMbl OMC4eéma,

peulams pasHoodpasHvie 3a0aiu «HA YACMUY,

pewamsv u 000CHOBbIBAMb C80€ peuieHue 3a0a4 (8b10enamb MamemamuiecKyro
OCHOBY) HA HAXO0JCOEHUe Yacmu 4YUcia U 4Yucia no e20 4acmu Ha OCHO8e
KOHKPEMHO20 CMbLCAa OpooU;

0CO3HABaAMb U 0OBACHAMb UOEHMUYHOCMb 3A0a4 DPA3HBIX MUNO0S, CEA3bl8AIOUJUX
mpu eeIudunbl (Ha pabomy, Ha NOKYNKU, HA OBUIICEHUE).8bLOEIAMb MU GETUYUHBL
U OMHOWEHUs MedcOy HUMU, NPUMEHAMb UX Nnpu  peuleHuu  3aoad,
KOHCMPYUpo8ams coOCmMeEeHHbvle 3a0ay YKA3AHHbIX MUNO08,

61a0ems  OCHOBHLIMU — MemoOamMu peuwleHusi 3a0a4y Ha CMeCu, CHIaebl,
KOHYeHmpayuu,

pewiams  3a0a4u  HA NPOYEeHmMvl, 6 MOM HUcCle, CIONHCHble NPOYEHmMbl C
000CHOBAHUEM, UCNOJIb3YS PA3HBIE CHOCOObI;

peuwiams jo2uieckue 3a0aiu pazHblMu Cnocooamu, 8 mom ducie, ¢ 08ymsa OJloKamu
U ¢ mpemsi 610KAMU OAHHBIX C NOMOUWBIO MAOIUY,

pewams 3a0a4u N0 KOMOUHAMOpUKe U Meopulu GeposimHOCHel HA OCHOBe
UCNONIL308AHUS U3YUEHHbIX MemMO0008 U 000CHOBbIBAMb peuleHUe;

0811a0emb OCHOBHbIMU MEMOOAMU PeULeHUS. CIOHCEMHBIX 3a0ay. apuh)memudecKul,
aneebopauveckuu, nepebop  6apuanmos,  2eomempuyeckuu,  epaguueckutl,
NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMY AYUSIX.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

8bl0€NAMb NPU peueHuU 3a0ai XapaKkmepucmuKky paccmMampusaemol 8 3aaue
cumyayuu, OMiuyHvle OM pedsbHbIX (me, Om KOMOpbIX AOCMPAcUpOoBaucy),
KOHCMPYUpo8ams HOBble CUmMyayuu ¢ YY4emom Omux Xapakmepucmuk, 8
YACMHOCU, NPU peuleHuu 3a0ay HAa KOHYEHMpayuu, y4umvléamv HIOMHOCMb
gewecmea;

pewiams U KOHCMPYUpo8ams 3a0ayu HA OCHOBE PACCMOMPEHUs DedlbHbIX
cumyayuil, 8 KOMopuvlx He Mpeoyemcs MOYHbIU BbIYUCIUMENLHBIU Pe3)Ibmam,
pewiams 3a0a4u HA O8UdCeHUe N0 peKe, PACCMampueds pasHvle CUCmembvl
omcyema.

HcTopusi MmaTeMaTHKH

Y4YeHUK HAYYUTCS:

OMKCHIBATH OTJENbHBIC BBIJAIOIIUECS PE3yIbTaThl, MOJIYyYEHHbIE B XOJE Pa3BUTHUSA
MaTEMaTUKH KaK HAyKU;

3HaTh TMPUMEPHl MaTEeMaTHYECKUX OTKPBITHH W WX aBTOPOB, B CBS3U C
OTEYECTBEHHON U BCEMUPHON UCTOPUEM;

MMOHUMATh POJIh MAaTEMATHUKH B pa3BUTHH Poccum.

Yuenux nonyuum eo3moxncnocme nayuumuca:

Xapaxkmepuzo8ams K140 8bl0AIOWUXCA MAMEMAMUKO8 8 PA38Uumue Mamemamuxy
U UHBIX HAYYHBIX obaacmell;




NOHUMAMb POlb Mamemamuxu ¢ pazsumuu Poccuu.

MeToabl MAaTEMATHKH

Y4yeHuK HAYYHTCH:

BBIOMpATh MOJIXOJANINN W3YYEHHBIM METOA /i PEUICHUU H3YYEHHBIX THIIOB

MaTEeMaTUYECKUX 3a/1a4;

IIPUBOJUTH TPHUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B OKPYKAIOLIEH

JNEHUCTBUTEIBHOCTH U MMPOU3BEICHUAX UCKYCCTBA.

Yuenuk nonyuum 6ozmosrcnocmo nayuumaoca:

UCNONL3YSL  U3YUEeHHble Memoobl, NPOBOOUMb O0KA3AMENbCMBO,  BbINOIHAMb

onpoeepoicenue;

8b10UPAMb U3YYEHHbIEe MeMOoObl U UX KOMOUHAYUU OISl peulenusi MamemMamuyeckKux

3a0au;

UCNONIL308aAMb MameMamuieckue 3HAHUS 0N ONUCAHUSL 3AKOHOMEpHOCmeU 8

OKpYHCcalowell 0eticCmeumelbHOCMuy U NPOU38e0eHUsAX UCKYCCMBA,

NPpUMEHAMb  npocmeuuiue  Npocpammuble  Cpeocmea U - IAeKMPOHHO-

KOMMYHUKAYUOHHbBIE CUCEMbL NPU PeULeHUU MAeMAamu4ecKux 3a0ay.
CPEJACTBA KOHTPOJIA

B xone uzyuenus copepxaHus MpeaMeTa, UCIONb3YI0 cieayroune Gopmbl

KOHTPOJISL:

MamemamuyecKkue mpeHaxcepol, I TPOBEPKU 3HAHUHM U CBOEBPEMEHHOIO

yCTpaHeHUs MPOOETIOB B 3HAHUSIX.

mecmul

Hcnonb3yro TecThbl ABYX BUAOB:

KOMILJIEKCHBIE, JJIS POBEACHHS HAYaJIbHOI'O U UTOTOBOT'O CPE30B;

OUArHOCTUYECKHE, MPOBEPSIOUIME YpPOBEHb YCBOEHUS TEMbl Ha MOMEHT

IPOBEJICHUS TeCTa

Tectsl ucnonb3yro kak __aBropckue (3 YMK), Tak u pa3paOoTaHHbIE

camoctoATenpHO. Ilpu cocraBlieHMH TECTOB ONUPAlOCh HAa  pas3IMYHbIE

JOMYIIIEHHBIE U PEKOMEH/IOBAHHBIE AUJAAKTUYECKUE MaTepHalibl U METOANYECKUE

MOCOOUS IO MPEIMETY.

ycTHasi ppoHTaNbHAasA padoTa, s IPOBEPKH YPOBHS YCBOEHUSI TEOPETUUECKOTO

MaTepuaa.

MATEMATHYECKHE JAUKTAHTbI, CAMOCTOAATE/]bHbIC PA0OOTBI, I IPOBEPKHU

YCBOECHUSI OCHOBHBIX 0a30BBIX YMEHHUI 1 HABBIKOB.

0 OKOHYAHWI0 M3YyYEHHUS] TEMbI MPOBOXKY MPAOUUUOHHbIE (HpOoHmMAlbHbLE

KOHmpOJibHble padomsl, TPU COCTABICHUU KOTOPBIX, HCIOJb3YH) YPOBHEBYIO

muddepeHIuanuio.

JK3AMEHAMOHHBINA YPOK, U1 KOMIUIEKCHOM NPOBEPKU YPOBHS NOATOTOBKHU

oOyuJarolerocs Ha MOMEHT OKOHYaHUs 7 Kiacca.

CUCTEMA OLNIEHUBAHMUSA
[Ipu oneHke 3HaHUN, YMEHUH W HABBIKOB YYalUXCS CIEIYEeT Y4YWUThIBATh BCE
omnOku (rpyObie U HErpyObie) U HEAOUYETHI.



I'pyovimu cuumaromes owmuoKu:

HE3HAHUE OIPEAECICHUS OCHOBHBIX ITOHSATHM, 3aKOHOB, IIPaBWJI, OCHOBHBIX
MOJIOKEHUI Teopuu, He3HaHUEe (HOpMyII, OOLIECTIPUHSITHIX CUMBOJIOB 0003HAYCHU I
BEJINYWH, €IMHUL] X U3MEPEHUS,

HE3HAaHWE HAUMEHOBAHUM €IMHUIL U3BMEPEHUS;

HEYMEHHME BBIICJINTH B OTBETE TVIABHOE;

HEYMEHHE PUMEHATH 3HAHUSI, AITOPUTMBI I PELIEHUS 3a/a4;

HEYMEHHE JIeTIaTh BBHIBOJIBI U 0000IIECHNUS;

HEyMEHUE YATATh U CTPOUTH TPaduKH;

HEYMEHUE T0JIb30BaThCsl IEPBOUCTOYHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;
NOTEPS] KOPHS UM COXPAHEHUE TOCTOPOHHETO KOPHS;

oTrOpackiBaHue 0e3 00BACHEHUIN OJTHOTO U3 HUX;

PaBHO3HAYHBIE UM OLIMOKU;

BBIYHUCITUTEIbHBIC OIIMOKH, €CIIM OHU HE SIBIISIFOTCS OITUCKOM;

JIOTUYECKUE OIINOKHU

BBIYMCIIUTEIbHBIE OITMOKY B IPUMEPAX U 3a]a4ax;

OIIMOKM Ha HE3HAHHUE MOPSIKA BBHITTOJIHEHUS apu(PMETHUECKUX EeHCTBU;
HEIpaBUJIbHOE pelIeHUE 3aa4t (IIPOMYCK I€UCTBHM, HEPABUIbHBIN BIOOD
NEeUCTBUM, IUIITHEE JEHCTBUE);

HEJOBEJICHUE 10 KOHLIA PEIICHHUS 3a1a4i WU IPUMEpa;

HEBBIIIOJIHEHHOE 3a/1aHUE

HEIPaBUJIbHBIN BBIOOP MOPSIIKA BBINOIHEHUS JEHCTBUI B BBIPAXKCHHH;

IPOITYCK HYJISI B YaCTHOM IIPH JCJICHUHU HATYPAJIbHBIX YUCEN WIH IECITUYHBIX
npooeit;

HEIpaBUJILHBIN BHIOOP 3HAKA B PE3YJIHTATE BBHITTOJIHEHHS ICUCTBHUIN HAJl
MOJIOKUTEIHHBIMU U OTPUIIATEITLHBIMHU YHCIIAMU; & TaK YK€ TMIPU PACKPBITHU CKOOOK
Y IIPU NIEPEHOCE CIAraéMbIX U3 OJHOU YaCTH YPaBHEHUS B IPYIYIO;

HEIpaBUJIbHBIN BHIOOp JEHCTBUI MPHU pELIEHUU TEKCTOBBIX 3a/1ay;

HEIMPaBUJIBHOE U3MEPEHHE WIIM MIOCTPOEHUE YTJIa C MOMOUIBIO TPAHCIIOPTHPA,
CBSI3aHHOE C OTCYTCTBHEM YMEHHsI BRIOMPATh HY>KHYIO LIKAIY;

HENPAaBWIBHOE MPOBENCHUE NEPIIEHANKYJIIAPA K MPSIMOM WIIM BBICOT B
TYIIOYTOJIbHOM TPEYTOJIbHUKE;

YMHOEHUE MOKa3aTelield PU YMHOXKEHUN CTENIEHEN C OJJMHAKOBBIMU
OCHOBAHUSIMU;

3aMeHa YaCTHOTO JCCATUYHBIX APOOEH YACTHBIM IIEJIBIX YUCENT B TOM CIIydae,
KOI'/Ia B JIETIUTEJIE MTOCE 3aITON MEHbIIE LIUPP, YEM B ACITUMOM;

-HEyMeHHe cPOopMyIHpPOBATh MPEATI0KEHHNE, 00OpAaTHOE JAHHOU TEOPEME;

K nezpyovim owmubkam cnemyer OTHECTH:

HETOYHOCTh (DOPMYJIMPOBOK, OMpEACICHUIN, TOHITHIN, TEOpUH, BHI3BaHHAS
HETIOJHOTOM 0XBaTa OCHOBHBIX IIPU3HAKOB ONPEIEIAEMOrO MOHATUS WIH 3aMEHON
OJIHOTO - IBYX U3 3THUX ITPU3HAKOB BTOPOCTEIICHHBIMU;

HETOYHOCTH Tpaduka;



HEpalMOHAJIbHBIA METOJI PEILICHHS 33/1a4d WK HEJOCTATOYHO MPOAYMaHHBIN IJ1aH
oTBeTa (HapylIEHUWE JIOTMKH, TOJMEHa OTJAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENIEHHBIMH);

HEepalMOHAJIbHBIE METOJIbI padOTHI CO CIIPABOYHOM U IPYTOM IUTEPATypOi;
HEYMEHHE pelaTh 3aJ1a4u, BHIMOIHATh 3aJJaHUs B O0IIIEM BHJIE

HeIpaBUJIbHAs OCTAHOBKA BONPOCA K JEHCTBUIO MPU PELICHUH 334a4H;

HEBEPHO CPOPMYIMPOBAHHBIN OTBET 3a4a4H;

HEIMPABUJIBHOE CIUCHIBAHUE JTAHHBIX YHCEJ, 3HAKOB;

HEJIOBEJICHHE J10 KOHIAa IPe0Opa3oBaHui.

HEeIpaBWJIbHAsl CChUIKA HAa COYETATENIbHbIM W pACHpEeeIUTENIbHbIA 3aKOHbI MPH
BBIYMCIICHUSX;

HEMPaBWIbHOE MCIOJIb30BAHUE B OTACNIBHBIX CIydasiX HAMMEHOBAaHWI, HAIIpUMED,
0003HaUYeHNE €ANHMUIL JUTUHBI [Tl €IMHUL] IUTOIAIN U 00beMa;

COXpaHEHHWE B  OKOHYATEJIbHOM  PE3yJIbTaT€ MpPU  BBIYUCICHHUSIX  WIH
npeoOpa30BaHUAX BIPAKEHUI HEMPABUIILHOM IPOOU UM COKPATUMOW JpoOu
npuBeAeHue apoleii He K HanboJiee MPOCTOMy 00IIeMy 3HAMEHATEIIO;
Heoouemamu sBISIOTCA:

HEepalMOHAJIbHbIE PUEMbI BEIYMCICHUN U TPeoOpa30BaHui;

HEOpEeKHOE BBHIMOJTHEHUE 3aMUCEH, YepTexKeH, CXeM, rpapuKoB.

Oyenka omeema yuauje2ocsi IpU YCTHOM OIPOCE U OLEHKA MMCbMEHHOU
KOHTPOJIbHOM paOOThI MPOBOJUTCS O MATHOAIIBHON CHCTEME.

Kak 3a yCTHBIM OTBET, Tak U 3a MMCbMEHHYIO KOHTPOJIbHYIO Pa0OTy MOKET OBITh
BBICTaBJICHA OJIHA M3 OTMETOK: 5,4,3,2.

Ouenka YCmHblX 0meemos.

a) Omeem ouenugaemcsa ommemkou “5”, ecinyv ydamuncs:

1) MONHOCTBIO PACKPBLI COAEepKaHUE MaTepralia B 00beMe, MPeyCMOTPEHHOM
IpOrpaMMoi U y4eOHUKOM;

2) U3J0KWII MaTepHUAIl TPAMOTHBIM SI3IKOM, TOYHO UCITOJIb3YSl MATEMATUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIECIICHHON JIOTHYECKOM MOCIIE10BaTENIbHOCTH;
3) mpaBUIILHO BBIMOJIHII PUCYHKH, YEPTEKH, TpaduKH, COMyTCTBYIOIINE OTBETY;
4) nokazall yMEHHE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMU,
MIPUMEHSTH B HOBOW CUTYallMM HPH BHIMOJHEHUH MPAKTUYECKOTO 33/IaHMUS;

5) IpoaAEMOHCTPHUPOBAJ YCBOEHUE PAHEE U3YUYEHHBIX COITYTCTBYIOIIUX BOIIPOCOB,
c(OpPMHUPOBAHHOCTb U YCTOMYMBOCTb UCIOJb3YEMBIX IIPU OTBETE YMEHHU U
HAaBBIKOB;

6) oTBEYasi CaMOCTOSATEIbHO, 0€3 HABOIALIUX BOPOCOB YUUTEIS.

Bo3MoHBI 1-2 HETOYHOCTH NPU OCBEIIEHUH BTOPOCTENEHHBIX BOIIPOCOB WM B
BBIKJIAIKaX, KOTOPbIE YUEHHK JIETKO MCIIPABUJI MOCIIE 3aMEUaHUsl YUUTEIIS.

0) Omeem ouenusaemcsa ommemkou “4”, ecnv yJoBIECTBOPSIET B OCHOBHOM
TpeOOBAaHMSIM Ha OLIEHKY ‘5™, HO IIPH 3TOM UMEET OJIUH U3 HEJI0YETOB:

1) B u3n0KEHUU TOMYLIEHbI HEOObIINE TPOOEIbl, HE NCKa3UBIINE
MaTeMaTH4YeCKOe COJIepKAaHUE OTBETA;




2) nonyiieHsl 1-2 HemoueTa Npyu OCBEIIEHUH OCHOBHOTO COJIepKaHUsI OTBETA,
WCITPaBJIEHHBIE [TOCJIE 3aMEYaHUs YUUTENS;

3) nomyuieHsl omKroOKa Win 0oJiee JByX HEJIOUETOB MIPU OCBEILICHUH
BTOPOCTEINEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE NTOCIIE
3aMEYaHUsl YUUTEIs.

6) Omeem ouenusaemcs ommemxkou “3”, eciu:

1) HEMmoNHO PacKPBITO COJIEP KaHKE MaTepuraa (COAepKaHue U3JI0KEHO
(dbparmMeHTapHO, He BCET/la MOCJIeIOBATENbHO), HO MMOKAa3aHO 00Ilee MOHUMaHKe
BOIPOCA U MPOJAEMOHCTPUPOBAHbI YMEHHUS, JOCTATOYHBIE 1)1 JAJIbHEHIIETO
YCBOEHUS IPOrPaMMBl;

2) uMeNuCh 3aTPyIHEHUS WK JOMYIIEHbI OIIUOKY B ONPECICHUU MOHATUH,
WCITOJIb30BAaHUM MAaTEMaTUYECKON TEPMHUHOJIOTUH, YEPTEkKAX, BBIKJIAIKAX,
WCITPaBJIEHHBIE MTOCJIE HECKOJIBKUX HABOIAIIMX BOIIPOCOB YUUTEIS;

3) y4YEHHK HE CHpPaBWICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYAIMH MPU
BBIIIOJIHEHUH MTPAKTUYECKOIO 3a/1aHMsI, HO BBIIIOJIHUJ 00s3aTeNIbHOE 3a/1aHNUE.

2) Omeem oyenusaemcsa ommemkou “2”, ecnu:

1) He packpbITO coJiep KaHNe YUYEOHOT0O MaTepuania;

2) oOHapyX€HO HE3HAHUE WM HE TIOHUMAHUE YYEHUKOM OOJIbIlIeH WiIu Hanbosee
Ba)KHOM YacTu y4eOHOro Marepuana;

3) nomyuieHsl OIMOKU B ONPEEICHUH MOHATHSI, IPU UCIIOJIb30BAHUU
MaTeMaTUYECKOM TEPMUHOJIOTUH, B pUCYHKaX, YEPTEKax WU rpadukax, B
BBIKJIAJIKaX, KOTOPbIE HE UCIIPABIICHBI I10CJIE HECKOJIBKUX HABOJASAIIUX BOIIPOCOB
YUMTEJIS.

Ouenusanue nucCbMeHHbLX KOHMPONbHbLX PabOm.

OTBET OLICHUBAETCS OMMEMKOU «5», eCnu:

paboTa BHINIOJIHEHA MTOJIHOCTHIO;

B JIOTMYECKUX PACCYKICHUSIX U OOOCHOBAaHUU PELIEHMsI HET IPOOEIOB U OIINOOK;
B PEILIEHUU HET MAaTeMaTHYEeCKHX OIIMOOK (BO3MOXHA OJHA HETOYHOCTb, OIMCKA,
KOTOpasi He SBISETCS CIEACTBHEM HE3HAHHs WM HEMOHUMaHHUS Yy4eOHOTro
Marepuana).

Ommemka «4» CTaBUTCA B CIIEAYIOIINX CIyYasIX:

paboTa BBHITIOJIHEHA MOJIHOCTHI0, HO OOOCHOBAHMS IIar0B PEIICHUsT HEJO0CTATOYHbI
(ecnu ymeHre 000CHOBBIBATh PACCYKJIEHUS HE SBIISIIOCH CIIEIUATBLHBIM 00bEKTOM
MIPOBEPKH);

JIOMYIIEHbl OJIHA OIIMOKA WM €CTh JBa — TPU HENOYETA B BBIKJIQJIKAX, PUCYHKAX,
yepTexkax Wiau rpadukax (eciv 3TH BUIbI pabOT HE SBJBSUIMCH CHEIUATbLHBIM
00BEKTOM MTPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIN:

JOIyIeHO 00Jiee OJHOM OMIMOKHY MM 00JIee ABYX — TPEX HEJOUYETOB B BBIKJIAJKAX,
yepTexxax Wi rpadukax, HO ydamuics: o0aagaeT 00s3aTeIbHBIMU YMEHUSAMH 110
IIPOBEPSAEMON TEME.

Ommemka «2» CTaBUTCS, €CIIU:

JIOTIYIIEHBI CYIIECTBEHHBIC OIIMOKH, MOKA3aBIIWE, YTO YYalluiics He o0yamaer
00s13aTEIPHBIMA YMEHHUSMH T10 JAHHOW T€ME B IOJTHOU Mepe.



Yuutenb MOXET n08blCUmMb OMMEemKY 33 OPUTHHAIBHBIA OTBET WM OPUTHHAIBHOE
pElIeHre, KOTOPhIE CBUIETEIHCTBYIOT O BBICOKOM MAaTEMaTHYECKOM pPa3BUTUU
y4alierocs, a Tak e 3a peuieHue 0osee CI0XKHON 3aaui UM OTBETa Ha Hanbosee
TPYIHBIN BOTIPOC, MPE/IOKEHHBIE CBEPX OOBIYHBIX 3aJaHUH.
OrneHnBasi OTBET y4YaIllerocsl WM MHUCBbMEHHYI) KOHTPOJIBHYIO Pa0OOTy, YUUTENb
JaeT YCTHO KaYECTBEHHYIO XapaKTEPUCTUKY MX BBITIOJHECHUS.
Ouenusanue peuienus 00HOU 3a0a4u, 00HO20 NpUMepd, omeema Ha 0OUH 80NPOC.
OT0 HEOOXOUMO, T. K. IPH YCTHOM ONPOCE MOUTH BCETAA JACTCS OJUH BOIPOC, Y
JOCKH, J]a 4aCTO M CaMOCTOSATEIHHO B KJIACCE yYall[Mecs penaroT oAHy 3amgady. K
TOMY K€ YMEHHE OIICHMBATh pEIICHHEe OJHON 3aJadd O0O0JIerdyaeT OICHKY
KOMIIJIEKCHOTO 33JIaHuA.
Pemenue 3amaun 0OBIYHO COCTOUT U3 HECKOJILKUX IMANOE:
a) OCMBICJICHHE YCJIOBHS U II€JIN 33]1a4H;
0) BOBHUKHOBEHUE TIJIaHa PEIICHUS;
B) OCYIIECTBJICHUE HAMEUCHHOTO TIJIaHA;
T') IpOBEpKa MOJYyYEHHOTO Pe3ybTaTa.
OnenuBasi  BBIMOJHEHHYIO pPabOTy, €CTECTBEHHO YYHUTHIBATh PE3YJIbTAThI
JEATENHHOCTH yYaIlerocss Ha KaXKJOM dTalle; MPaBUIBHOCTh BBICKA3aHHOUW HIIEH,
IlaHa peIIeHWs, a TaK »J>Ke€ CTEMEeHb OCYIIeCTBICHUS JTOTO IIaHA TIPH
BBICTABJICHUM OIICHKU HYXXHO CUMTATh PEIIAIOIUMH. TakuM 00pa3oM, MpH OICHKE
pelieHuss 3aJadyd HEOOXOJWMO YYHUTHIBaTh, HACKOJIBKO MPABUIBHO YYaIIUHCs
TIOHSIJT €€, BHICKA3aJl JI OH IJIOJJOTBOPHYIO UCK0 M KaK OCYIIECTBUI HaMEYCHHBIN
TUTaH pelIeHUs], KaKie HABBIKM M YMEHHUSI MI0Ka3ajl, KaKue UCII0Ih30Bajl 3HAHUA.
[Ipy ycTHOM OTBET€ MO TEOPETHUYECKOMY MaTepuaay pEeIIaloUM SIBISETCS
YMEHHUE PacCykJlaTh, apryMEHTUPOBATh, IPUMEHITh paHee M3YUEHHBIN MaTepHal
B JIOKA3aTeNIbCTBAaX, BUJICTh CBSI3M MEXKIY MOHSATUSAMH, a TaK KE YMETh TPAMOTHO H
CTPOWHO M3J1araTb CBOU MBICITH.

YUYEBHO-METOANYECKHUE CPEJICTBA OBYUEHMUSI
OcHoBHasi IuTEpaTypa:

Anrebpa. COopHUK pabounx mporpaMm. 7-9 kiaccel: mocooue ajsl yuurenen
oOmreoOpa3oBar. opranuzanuii / [coctaButens T.A. bypmuctposal. — 2-e uzj. -
M.: IIpoceeienue, 2014.

Aunre6pa.7 kinacc: yueOHUK i o01eoopa3oBar. opranusanuii / [CM.
Huxkonsckuii, M.K. IToranos, H.H. Pemetnukos, A.B. [lleBkuH] — 2-¢ u3a. - M.:
IIpocBemenue, 2015.

AnreOpa. JlunakTuueckue MaTepuansl. 7 Kiacc: yued nocooue ams
obmeoo6pa3zosar. opraauzanuit/ M.K. I[Toranos, A B IlleBkun. — 9-¢ uzn. — M.
IIpocemenue, 2015.

Anrebpa. TemaTuueckue TeCThI. 7 Kacc: mocooue it o01eoopa3onar.
opranuzanuii/ I1.BUynkoB. — 4-e uzn. — M.: IIpocsenenue, 2014.



PaGouas terpaas no anredpe. 7 kiacc: k yaueouuky C. M. Hukonbckoro u mip.
«Anrebpa. 7 xmacey. @I'OC (x HoBomy yuebnuky) /C.I'. XKypasnés, 1O. B.
[lepenénkuna. — 3-e u3a. — M.: M3natenbctBo «Ok3amen», 2015.

Anrebpa. Meroauueckue peKOMeHIaluu. 7 Kjiacc: mocodue Jijisi 001eo0pa3oBar.
opranuzanuii / M.K. Tlotanos, A.B. llleBkun. — M.: [Ipocsemenue, 2015.

O6opynoBanue u mnpudOpPHI:

Kommnbrorep, UHTEpaKTUBHAS JJOCKA;

Jlocka MarHuTHas1, 000POT C KOOPJAMHATHON CETKOM;

KommuiekT yepTExXHBIX MHCTPYMEHTOB (KJIACCHBIX U Pa3IaTOYHBIX);

HNudopmauuoHHbIe pecypchl

http://www.informika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/ —
MunucrepcTBo 006pazoBanusi PO;

5-11 knaccsr: http://www.kokch.kts.ru/cdo/ — TectupoBanue online;
www.ege.edu.ru — opurmanbHbI nHPOpMaIMoHHBIH mopTan EI'D
http://edu.secna.ru/main/ — HoBbie TeXHOJIOTHH B 00pa30BaHUY;
http://www.rubricon.ru/; http://www.encyclopedia.ru — sHUMKIONEANY;
Hleoazozuueckana macmepckasn, ypoku 6 Unmepnem u muozoe opyzoe:
http://school-collection.edu.ru — eguHas kojuieKuus UU(GPOBBIX 00pA30BATENbHBIX
pecypcoB

http://www.openclass.ru — «OTKpBITBII ~ KJlacC» CeTeBbIe 00pa30BaTENIbHBIC
coooOI1ecTsa

http://www.researcher.ru - Uarepaer-nopran "HccnenoBarenbckas AesTeIbHOCTD
[IKOJIbHUKOB"

http://www.it-n.ru/ - ceTh TBOPUYECKUX yUUTETEH

http://mat.1september.ru/ - uzgatenbcTBo «IlepBoe centsOps. MaTemaTukay
http://www.profile-edu.ru — caiit npodunsHOTO 0O0YUCHUS
http://festival. I september.ru/mathematics/ — memarornueckuii popym: DecTuBaib
IeJarorndeckux uaen «OTKPBITBI YPOK»

http://pedsovet.su/— negaroruueckuii COBET

H30amenvckue uenmpoi:

http://www.prosv.ru — caiiT uzaarenbctBa «lIpocBemieHue

http://www.vgf.ru — caiit Uznarensckoro nenrpa "BEHTAHA-I'PAD"
http://www.drofa.ru — caiit u3garensctBa «[[PODAY

http://www.astrel-spb.ru — calT u3maTenbcTBa «ACTpEb
http://www.mnemozina.ru — caittr UOIl «Muemo3una»
http://main-school.umk-garmoniya.ru/index.php — CalT HN3nmareabcTBO
"Acconuanus XXI Bek"

http://pycckoe-cnoBo.pd — caift uzmarenscTBa Pycckoe cioBo

Obpazosamenvnule pecypcol:

http://www.math.ru/- 6ubimoreka, MeauaTeKa, OJIMMITHA B




http://www.bymath.net/ - Bcst aneMeHnTapHas MaTeMaTuKa
http://www.exponenta.ru/ - 06pa3oBaTeIbHBIA MATEMATUYECKUA CAUT
http://math.rusolymp.ru/ - Bcepoccuiickas 0IMMITHaAa IIKOJIbHUKOB

http://zaba.ru — cailt «MaremaTuyecKkre OJIMMIUAbI U OJTUMITHAIHBIC 3aa4K
http://www.math-on-line.com/ - 3aHrMaTeILHAsS MaTEMaTHUKA
http://www.shevkin.ru/ - marematuka. [lIkona. Byaymiee.

http://etudes.ru — caliT «MaTeMaTH4EeCKHE ITIOABDY

http://uztest.ru u http://mathtest.ru — caiiTel B MOMOIIb YYUTENIO (CojepxKaT Oazy
TECTOB)

http://graphfunk.narod.ru — caiit «rpaduku QyHKINN»

http://zadachi.mccme.ru —mHGOPMAIIMOHHO-TIOUCKOBAsT  cUCTeMa  «3ajadyd  TI0
T€OMETPHUINY

[ 1] [IpumepHBIe MporpaMMbl IO y4eOHBIM IIpeaMeTaM. MateMatuka. 5 — 9 Kiacchl:
MpOeKT. — 3-¢ u3A. nepepad., — M. :Ilpocesmienue, 2011. — 67 ¢. — (Cranaaptbl

BTOPOTO IMOKOJIEHUS).
IlosscauTeIBHAS 3aIICKa
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