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Pa3paboTunku nporpamMmbi:

Yuurenar wmaremaTtuku ['omosanosa E.I.
KpanudukanroHHasi KaTeropus -BbICIIas

Yuurenr wmarematuku MoHaxoBa E.H.
KpanuukannonHas KaTeropus -BbicIas

VYuurtens marematuku Hedenora B.IO.
KBanudukannoHHas kaTeropus -BbIcIas

r. Mypom



HOACHUTEJIBHAA 3AIINCKA

Pabowas mporpamma mo y4eOHOMY NpeaMETy «MaTeMaThKa» IpeaHa3HaueHa I 5-6 KI1accoB M pealu3yeTrcs Ha OCHOBE CIEAYIOIIHUX
HOPMAaTHBHO-TIPABOBBIX JIOKYMCHTOB:
1) 3akona Poccwuiickoit @eneparnuu «O06 obpazoBanuu B Poccuiickoit denepanum» Ne 273-D3 ot 29.12.2012 r. (¢ JOMOJHEHUSIMA U U3MEHEHHUSIMH,
ct.2m10, ct. 12 m.1,3) .
2) ®enepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEIBHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa3oBaHusl, YTBEPKICHHOTO MpukazoM MuHOOpa3oBaHUA
P® ot 17 nexabpst 2010 1. Ne 1897
3) I[Mucemo Muno6pHayku Poccum ot 28.10.2015 Ne08-1786 «O pabouunx mporpammax yueOHBIX PEAMETOB)
4) Tlpuxaza MwunuctepctBa obOpazoBanuss W Hayku P® ot 31.03.2014 Ne253 «OO6 yrBepxkaeHun ¢eaepaabHOro TMepeyHs Y4eOHHUKOB,
PEKOMEH/IOBAHHBIX K WCIIOJIB30BAHUIO IMPHU pPeaH3allii MUMEIONINX TOCYIApPCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTEIBHBIX MPOTPaMM HAYaJILHOTO
00111eT0, OCHOBHOTO OOIIIETO M CPETHETO OOIIEr0 00pa30BaHMs C U3MEHEHHUSIMU U JIOTIOJTHCHUSIMHU
5) IlpumepHass ocHOBHas oOpa3oBaTelbHas Mporpamma oOpasoBatenbHOTO yupexaeHus. OcHoBHas mmkoia / [coct. E. C. CaBunoB]. — M. :
[Tpoceemenue, 2011. — 342 ¢. — (CrangapTsl BTOPOTO MOKOJEHUS) - [ DNEKTPOHHBIN pecypc]; - prosv.rvattachment.aspx?1id=23395; 27.08.14
6) IIpumepHO#i porpamMMbl 1O YUeOHBIM TpeMeTaM. Maremaruka. 5-9 kiacchl: mpoekT. — 3-¢ u3j.; nepepad. — M.: IIpocsemienue, 2011. — 64 c. -
(Cranmaptsl Broporo nmokosenus). — ISBN 978-5-09-025245-4 - [Dnextponnsriii pecypc]; - http://www.mathsolution.ru/books/698; 27.08.14
7) ABTOpPCKOI mporpaMmsl 10 yueOHOMY mpeameTy «Matemaruka», YMK Mepsznsak A. I'., ITonouckuii B. b., Pabunosuu E. M., Sxup M. C.
8) CaHuTapHO-3ITUIEMHOJOIHYCCKIUX TPeOOBAaHMI K YCIOBHSM H OpraHu3aiiu OOydeHHs B 0OIIe00pa3oBaTEIbHBIX YUPEKIACHUAX (YTBEPXKICHBI
MMOCTAaHOBJICHHEM [JIaBHOTO  TrOCyJapCTBEHHOTO caHWTapHOro Bpada P® ot  29.12.2010r. Ne 189).- [DaexkTpoHHBIH  pecypc];-.
http://lwww.referent.ru/1/174463; 27.08.14
9) OcHoBHOM 00pa30BaTEIBPHON TPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus MyHHITUTIATBLHOTO OFOPKETHOTO 00IIe00pa30BaTEeILHOTO YUPEIKICHUS
«Cpennsis obmeoopazoBarenbHas mkoja Ne20 umenu ['epost Coerckoro Coroza B.M. dunaTosay
10) IMosokeHus o paboueld mporpamme y4eOHBIX TPeIMETOB MyHUIIMIIAIBHOTO OFOJKETHOTO 00111e00pa3oBaTeIbHOTO yupexaeHus «CpeaHsist
obmreoOpaszoBarenpHas mkoia Ne20 umenu ['epost Coetckoro Corosza B.M. @unaroBay
11) ITonoxeHust 0 TEKyIIEeM KOHTPOJIE YCIEBAEMOCTH M MIPOMEXKYTOUHOM aTTecTaliy o0ydaromuxcss MyHUIIUNaTbHOTO OI0PKETHOTO
obmreoOpaszoBarensHOro yupexaenus «Cpeansst oomeoopazoBatenbHas mkosia Ne20 umenu ['epost Coerckoro Corosza B.M. @unarosay
12) YyeOnoro miana MyHuUIunanbHOTO O0IKETHOTO 0011e00pa3oBaTenibHOr0 yupexaenus «Cpennsis oduieoOpa3oBaTenpHas mkoia Noe20 umeHu
I'epos Coserckoro Cotroza B.1. ®dunatosan

Ha ocHOBHOM ypoBHE 00pa30BaHUs U3YUYEHUIO y4eOHOTO IpeMeTa «MaTeMaTika» B oTBoauTcs 408 yacos:
- B 5 kitacce — 204 yacoB (34 yueOHBIX HeJleNu, 10 6 4acoB B HEZIETIO);
- Bo 6 kiacce — 204 yacoB (34 yueOHBIX HE/IeH, IO 6 YacOB B HEJIEIIO).



H.]IaHI/IpyeMble Pe3yJbTaThbl U3YICHUSA y‘l66HOFO npeamMeTra «MaTéeMaTuKa» B OCHOBHOI1 IIKO0JIE

Maremarnyeckoe 00pa3oBaHue SBISCTCS 00s3aTEbHON M HEOTHEMIIEMOW YacThi0 00IIero 0Opa3oBaHus Ha BCEX CTYIMEHSX KONl OOyueHne MaTeMaTHKe
B OCHOBHOM IIIKOJIC HAIIPABJICHO Ha JIOCTHKCHUE CICAYIOUINX Helell:

| B nanpaenenuu IUYHOCMHO20 PA36UMUA:

* (opMHUpOBaHUE MPEACTABICHHI O MaTeMaTHKE, KaK 4acTH OOIEYEeTOBEUECKON KYJIbTYphl, O 3HAYUMOCTH MATEMAaTUKU B Pa3BUTHH LUBHIU3ALUH H
COBPEMEHHOT0 00IIIeCTBa;

* pa3BHUTHE JIOTHYECKOr0 U KPUTHYECKOT'O MBILLICHUS, KYJIbTYpPbl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

* (OpMHUpPOBaHUE HHTEIUICKTYaJIbHOH YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEONOJICHUIO MBICIMTEIBHBIX CTEPEOTHIIOB, BBITCKAIONIMX W3
OOBIEHHOI0 OITBITA;

* BOCIHTaHHE Ka4eCTB JMYHOCTH, 00ECIICUUBAIOIINX COIHAIBHYIO MOOMIIBHOCTD, CIIOCOOHOCTh TPUHUMATh CAMOCTOSITEIIbHBIC PEIICHNUS;

* (hopMHUpPOBaHUE KAUECTB MBIIUICHUS, HCOOXOMMBIX IS aalTAIlKA B COBPEMEH HOM HH(OPMAI[HOHHOM OOIIIECTBE;

* pa3BHTHE HHTEpPECa K MATEMAaTHUYECKOMY TBOPYECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEIH;

Il B memanpeomemnom nanpaenenuu:

* pa3BHUTHE TPEACTABICHWN O MaTeMaTHKE Kak (opMe OIMCAHUS W METONIE TO3HAHUSA ACHCTBHTEILHOCTH, CO3JaHWUE YCIOBHM IS TPHOOPETECHUS
IIEPBOHAYAJIBHOI'O OIlbITa MATEMATHYCCKOI'O MOJACITIMPOBAaHM,

* (dopMmupoBaHUE OOIIUX CIIOCOOOB MHTEIICKTYIBHON NEITEITLHOCTH, XapaKTEPHBIX IJI MAaTEMAaTUKH M SBJITIOIINXCS OCHOBOW TO3HABATEIBHON KYJIb-
TYpBbI, 3HAUUMOM JJIs1 PA3IUYHBIX Cep YETOBEUSCKON AeATEIbHOCTH;

Il B npeomemnom nanpaenenuu:

* OBJIAJICHUE MATEMAaTHYECKUMH 3HAHUSAMHU U YMEHUSIMH, HEOOXOIUMBIMHU JUIS IPOAOJKEHUS 00pa30BaHUs, U3yUCHUS] CMEXHBIX TUCIUIUINH, IPUMEHEHUS B
TIOBCEIHEBHOM KH3HMU,

* co3nanue pyHAaMeHTa AJsl MaTeMaTHYECKOro pa3BUTHsL, GOPMUPOBAHUS MEXaHU3MOB MBIIIJICHUS, XapaKTEPHBIX Il MATEMaTHYECKON e TeIbHOCTH.

3aoauu.

® OBJIAJICTh CHUCTEMOI MaTeMaTHYECKUX 3HAHUW W YMEHWH, HEOOXOMUMBIX U NPUMEHEHHUS B IMPAKTUYCCKON JEATEIbHOCTH, WU3Y4YCHHH
CMEKHBIX JUCIHIUINH;

® CII0COOCTBOBATh UHTEIIIEKTYaIbHOMY Pa3BUTHIO, JOPMHUPOBATH KaueCTBa, HEOOXOAUMBIE YEJIOBEKY IS MMOTHOIEHHON KU3HU B COBPEMEHHOM
oOIIecTBe, CBOMCTBEHHbIE MAaTEMaTHYECKON NESTEIBHOCTH: SCHOCTH U TOYHOCTH MBICITH, WHTYUIIUHU, JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBE HHBIX
MIpeJICTaBJICHHM, CIIOCOOHOCTHU K MTPEOJ0TICHHIO TPYTHOCTEH;

¢ hopMHpOBaTh MPEACTABICHUSI 00 UIEIX U METOJIaX MaTeMAaTUKH KaK YHHUBEPCAIBHOTO S3bIKa HAYKH U TEXHUKH, CPEJICTBAX MOJECITHUPOBAHUS
SIBJIEHUM U IIPOLIECCOB;

® BOCITUTHIBATh KYJIBTYPY JTUYHOCTH, OTHOIICHHE K MATEeMAaTHKH KaK YacTh OOIIEYelIOBEYECKOW KYJIbTYpHI, UTparolield ocoOyi poib B
00I11eCTBEHHOM Pa3BUTHH.

[Ipu opranmzamuu mpoiiecca OOyueHHs B paMKax JaHHOM MpOTrpamMMbl IPEINoJjiaracTcs NPUMEHEHHE CIeIYIOUMX MeAarornyecKux



TEXHOJIOTUH 00y4YeHHsl: JTHYHOCTHO-OPHUCHTHPOBAaHHAs (TI€aroruka COTPYIHHYECTBA), MO3BOJSIONIYIO YBHJIETh YPOBEHb OOYYCHHOCTH Ka)JOTO
yUEHUKa U CBOEBPEMEHHO TIOIKOPPEKTUPOBATH e€; TEXHOJIOTHS yPOBHEBOH nuddepeHuanmm, no3Bosonas peOeHKY BEIOUpaTh YPOBEHb CIOXKHOCTH,
MH()OPMAMOHHO-KOMMYHUKAIIMOHHAS TEXHOJIOTHS, oOecrieunBaronias (GopMupoBaHUE y4eOHO-TTO3HABATEIIFHON W WH(POPMAITMOHHOW JCSITEILHOCTH
yaamnuxcs. Vcrnonb30BaHHEe KOMITBIOTEPHBIX TEXHOJOTHI B MPEIOJaBaHUH MATEMAaTHKU MO3BOJISIET HEMPEPHIBHO MEHSTH (POpMBI pabOTHl Ha YpOKE,
MOCTOSTHHO YepeI0BaTh YCTHBIC W MUChbMEHHBIE YIIPAKHEHUs, OCYIIECTBIIATh Pa3HbIE MOJIX0/bl K PEIICHUI0 MATEMAaTHYECKUX 3a/a4, & 3TO IMOCTOS HHO
CO3/IaeT M MOJIICP>KUBACT MHTEIIEKTYaIbHOE HANIPSDKEHHUE YJaIuxcs, GOPMUPYET Y HUX YCTOMUYMBBINA HHTEPEC K M3YUCHUIO JAHHOTO MpEeAMETa.

Cucrema ypokoB:

Ypoxk-nexyusa (YJI). llpennonaratoTcsi COBMECTHBIC YCUIIUSL YUUTENS M YUCHUKOB ISl pelIeHUs 00IIei mpoOieMHOM To3HaBaTEIbHOM 3a/1a4uu.
Ha TakoM ypoke uCHOIB3yeTCsi AEMOHCTPAIIMOHHBIA MaTepuall Ha KOMMBIOTEpe, pa3pabOTaHHBIM ydHUTeNeM WM YYCHUKAMH, MYJIbTUMEINHBIC
MIPOTYKTHI.

Ypok-npakmukym (YII). Ha ypoke yuammecs pabOTarOT HaJ Pa3IudHbIMU 33J[aHUSIMHU B 3aBUCHUMOCTH OT CBOEH MOJTOTOBJICHHOCTH. Bubl
pabot Morytr OBITh CaMBIMH pPa3HBIMHU: MHUCHbMEHHBIC HCCIICIOBAHUS, PEIICHHWE Pa3IMYHBIX 3a/ad, W3yYEeHHWE CBOWCTB pPa3NUYHBIX (DYHKIIHH,
MPAaKTUYECKOe TPUMEHEHHE Pa3IMYHBIX METOJOB pemieHus 3amad. KoMmmpioTep Ha TakuX ypOKax MCIOJB3YeTCS KaK AJICKTPOHHBIM KaTbKYISITOP,
TpeHaXep YCTHOTO CYeTa, BUPTyallbHAsI JIa00paTOpHsi, UICTOYHHUK CIIPABOYHON WH(POpPMAITUH.

Ypoxk-uccneoosanue (YH). Ha ypoke yuaimuecs pemiaroT mpoOJeMHYIO 3a7a9y UCCIEI0BATEIBCKOTO XapakTepa aHATUTHYECKIM METOJIOM U C
MTOMOIIBI0 KOMIIBIOTEPA C UCHOJIB30BaHUEM PA3TUUHBIX J1a00paTOPUH.

Komounuposannwtii ypox (KY) npennonaraet BoIIIOJHEHHE pa0OT U 3a1aHUI pa3HOTO BUA.

Ypok pewenusn 3a0au (YP3). BeipaGaThiBaloTCs y y4alluxcsi YMEHHUsI U HaBBIKM PEIICHUS 3a7ad Ha YpOBHE 00S3aTEIbHONW M BO3MOXKHOM
noarotoBke. JI00o# ywammiics MOXKET HCIOJb30BaTh KOMIBIOTEPHYI0 HH(QOPMAIMOHHYIO 0a3y MO METOJaM pELIeHHs pa3IUyHbIX 3a1ad, I0
CBOMCTBaM 3JIeMEHTApHBIX PYHKIUHA U T.J.

Ypox-mecm (YT). TectupoBaHue NPOBOAUTCS C UENbIO JUArHOCTUKUA NPOOENOB 3HAHUM, KOHTPOJS YPOBHS OOYYEHHOCTH Y4YalIUXCs,
TPEHUPOBKU TEXHUKE TECTUPOBaHMs. TecThl mpeiararoTcsi Kak B EYaTHOM TaK U B KOMIIBIOTEPHOM BapuaHte. [IpuyemM B KOMIBIOTEPHOM BapHaHTe
BCEr/Ia C OTPaHUYEHUEM BPEMEHH.

Ypok-3auem (Y3). YcTHbI onpoc yyamuxcs IO 3apaHee COCTaBIECHHBIM BOIPOCAM, a TaKXKE€ pELEHUE 3aJa4 Pa3HOIr0 YPOBHS 110 U3y4YEHHOU
TeMe.

Ypox-camocmoamenvnaa paboma (YCP). Ilpennaratorcsi pa3Hbie BUABI CAMOCTOATENBHBIX padOT: IBYXYpOBHEBAsi — YpOBEHb 00s3aTeNbHON
MOATOTOBKH - «3», yPOBEHb BO3MOKHOM MOJATOTOBKH - «4» U «5»; OOJBIION CIMCOK 33JJaHUi PA3HOTO YPOBHS, U3 KOTOPOTO yJalIUKCS pelIaeT ux o
cBOEMY BBIOODY. Psi1oM ¢ ydeHHKOM Ha TaKUX ypOKax — BKIIFOUEHHBIH KOMITBIOTEP, KOTOPHIN OH UCTIOIB3YET MO CBOEMY YCMOTPEHHUIO.

Ypox-konmponsnaa paooma (YKP). llpoBoautcs Ha JABYX YpPOBHSX: YPOBEHb 00s3aTe€IbHONW MOATOTOBKH - «3», YPOBEHb BO3MOXKHOU
MIOJATOTOBKH - «4» U «5».

KoMnbloTepHoe obecrnieueHne ypoKkos.



B pasnmene paboueit mporpammbl «KommbroTepHOe oOecrieueHne» CINIAaHUPOBAHO MPHUMEHEHHE HMMEIOIIUXCS KOMIBIOTEPHBIX MPOIYKTOB:
JEMOHCTPAIIMOHHBIA MaTepHal, 3aIaHus JAJIsl YCTHOTO OMPOCca yUaIluXCsi, TPEHUPOBOYHBIC YIIPAXKHEHHS, a TAKKE Pa3IHYHbIC dJICKTPOHHBIC YICOHUKH.

Jemoncmpayuonnstii mamepuan (caaiont) (/IM).

CoszmaeTcsi ¢ 1eabl0 00eCcreYeHus HarISIHOCTH TPH M3YyYCHHH HOBOTO MaTepuaia, WCIOJIB30BaHMS MPU OTBETAaX ydamuxcs. [IpumeHeHue
aHUMAIIMM TIPU CO3JAaHWHM TAKOTO KOMITBIOTEPHOTO MPOJYKTA IMO3BOJISET pPacCMaTPUBATh BOIPOCH MAaTEeMATHYECKOW TEOpPHH B JBH)KCHUH,
obecrieunBacT qPyroi MoIxo/1 K H3y4CHHIO HOBOTO MaTepraa, BEI3BIBACT MMOBBIIIICHHOS BHUMAHKUE U UHTEPEC Y yUaIIHXCS.

[Ipu pemeHuu THOOBIX 3aJa4 WCIOJIL30BaHUE TpaUUECKON WHTEPIPETAIMH YCIOBHS 3aJ[a4d, €€ PEIICHHS IMO3BOJISICT yJalluMCsl MOHSTh
MaTeMaTHIECKYIO UCI0 pelieHus, 0oJiee TITyOOKO OCMBICIUTH TEOPETUICCKHI MaTepHall IO JTaHHOH TeMe.

3aoanusn ona ycemnozo cuema (3YC).

OTH 3amaHus JAl0T BO3MOXKHOCTH B YCTHOM BapHaHTE OTPa0aThIBATH Pa3IUYHBIC BOMPOCHI TCOPHUH M TPAKTHKH, MPUMEHSS MPUHIAITHI
HarJIITHOCTH, JIOCTYIMHOCTH. VX MOXKHO HCIOJIb30BaTh HAa JIOOOM YpOKE B PEKHMME YYHUTEIh — YYCHHK, B3aWMOTIPOBEPKH, a TAaKKEe B BHUJC
TPEHUPOBOYHBIX 3aHITHH.

Tpenuposounwie ynpasrxcnuenusn (TY).

Brurrouaror B ce0s 3aJlaHUSl ¢ BONPOCAMH W HATJISAHBIMHA OTBETaMH, COCTaBJICHHBIMH C ITOMOIIbIO aHUMAaIuu. OHU IMO3BOJISIFOT yYYECHUKY
CaMOCTOSITEIIEHO OTPa0aThIBATh Pa3IMIHBIC BOITPOCHI MATEMATHICCKOW TEOPUH H IMPAKTHKH.

Inexkmponnvie yueonuxu (3Y).

OHH UCTIOIB3YIOTCS B KAYECTBE BUPTYaJIbHBIX JIA0OpaTOpUil IPU MPOBEICHUH MPAKTUY €CKUX 3aHATUH, YPOKOB BBEICHUS HOBBIX 3HaHUU. B HUX
3aKJIIOUEH OOJBIION TEOPETUUECKH MaTepuall, MHOTO TPEHa)KepOB, MPAKTUUYECKHX M HCCIENOBATENbCKUX 3aJlaHui, CIpaBOYHOro Marepuana. Ha
JT000M M3 YPOKOB BO3MOYKHO HCIIOJIb30BAHME KOMIBIOTEPHBIX YCTHBIX YIPa)KHEHUH, MPUMEHEHHE TPEHa)Kepa YCTHOTO cyeTa, YTO aKTUBH3UPYET
MBICIIUTENIbHYIO AEATEIbHOCTD YUAIINXCS, PA3BUBACT BBIUMCIUTEIbHbIE HABBIKH, TAK KaK MO3BOJISIET OCYILIECTBUTh MHOM MOAXO0/T K U3y4aeMOll TeMe.

®opMbl OLIEHKH H KOHTPOJIsi 00y4eHHOCH NPeIyCMAaTPUBAET CJeyIolHe BUAbL:

- caMmocTosTenbHbIC U TpoBepouHbie padoTel (CP, I1P); - xonTpoawsHbie padoTsl (KP);

- ycTHBIC OTBETHI Ha ypokax (YO); - maremaTudeckue AUKTaHTHI U TecThl (M, MT);

- 3auer (3); - muarHoctudeckue 3aaanusd ([3); - 3amanus paboueii retpagu (PT);

- noMamnHssg padora (JIP) u momanrHss koHTpodbHas padota ([IKP); - TBopueckas padota (pedepart, coobmienue, npesentanus) (TP).

- uccienoBareiabckas padora (UP); - mpoektHas padota (IIpP);

Buabl KOHTPOJISi: BXOJAHOM, TEKYILIUMA, TEMATUYECKHI, HTOTOBBIM.

AJMUHUCTPATUBHBIM KOHTPOJIb KadecTBa 3HAHUN OCYIIECTBISIETCS TPWXKIBL: Ha «BXOJe» B | 4eTBepTH, MPOMEXYTOUHBbI — B KoHue |l
YETBEPTH U Ha «BBIXOJIE»- B KOHIIE rojia B (hopMe aIMUHUCTPATUBHBIX KOHTPOJIBHBIX paboT (TECTOB).

[IpomexxyTouHas aTTecTarysi TPOBOJUTCS B COOTBETCTBUU C JIOKAJIbHBIM aKTOM IIKOJBI B (hOpME aJMUHHUCTPATUBHBIX KOHTPOJBHBIX paboT,
TECTUPOBAHUSI.

BHeypouHasi JeAiTeJILHOCTh MO TpeIMETy HpeaycMaTpuBaeTcs B (opMmax: (akynbTaTHB, JIEKTHBHBIH Kypc HO NpeAMETYy, ydacTHE B
KOHKYpCax, OJMMIINAIaX, TBOPYECKUE MPOEKTHI, IPEAMETHAS HENEISL.



B ocHoBe coxaepxkaHus OO0ydeHMsI MaTEMaTHKE JIEKUT OBJIAJACHUE YYalUIUMHUCS CIEIYIOIIMMHU BUAAMHM KOMIIETEHLUN: HpeAMeTHOM,
KOMMYHUKATHBHOH, OPraHM3allMOHHOM U OOWIEKYJbTYPHOH. B cooTBeTcTBMM € 3TUMM BHJaMH KOMIIETCHIMM HAaMM BBIJCIIEHBI TJIaBHbIE
COJIeprKaTebHO-1IEJIEBbIE HANPABICHUS (JIMHUM) Pa3BUTHUS YUaLUXCs CPEeICTBAMHU IpeaMera «MaTemaTukay.

IMpenmernas komunereHuus. I[long mnpeaMeTHONW KOMIIETEHIIMENW ITOHUMAETCS OCBEIOMJIEHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX
MaTEeMaTHYEeCKUX MPEICTABICHUA W OBJIAJICHUE UMH HEOOXOJMMBIMHU MPEAMETHBIMH yMEHUSMU. DOPMHUPYIOTCS CIEAYIONIUE OOpa3yrolue 3Ty
KOMITIETCHIIMIO MPEJICTABICHUS: O MAaTeMaTUYECKOM S3bIKE KAaK CPEJCTBE BBIPAKEHHS MATEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH W T.I.; O
MaTeMaTHYeCKOM MOJICIMPOBAHUH KaK OJHOM W3 BXKHBIX METOJIOB MO3HaHUA MUpa. DOopMUPYIOTCS CIEayromue 00pa3yroiue 3Ty KOMIIETCHIIUIO
YMEHHUS: CO3JaBaTh IMPOCTEHIINE MaTeMaTUYeCKUe MOJENH, paboTaTb ¢ HUMH W HHTEPIPETUPOBATH IMOJYYCHHBIE PE3yJAbTaThl; MPUOOpETaTh U
CHUCTEMATHU3UPOBATh 3HAHUSA O CMOCO0AX pEeHIeHUs MaTeMaTHYECKUX 3a7ad, a TAaKkKe MPUMEHSATh ITH 3HAHHWS M YMEHMs JJId PElIeHUs MHOTHX
JKU3HEHHBIX 3a71a4.

KoMmyHnukaTuBHasi komneTeHius. [101 KOMMYHHKaTHBHOW KOMITETEHITUCH TOHUMAETCS CPOPMHUPOBAHHOCTD YMEHHUS SICHO M YETKO M3JIaraTh
CBOM MBICIIH, CTPOUTHh apTyYMEHTHPOBAHHBIC PACCYXKICHHS, BECTH JHUAJIOT, BOCIIPUHUMAs TOYKY 3PCHHS COOCCETHUKA M B TO JK€ BpPeMs MoJBepras eé
KPUTUYECKOMY aHaJIHM3y, OTCTaWBaTh (IIPH HEOOXOIUMOCTH) CBOKO TOYKY 3PEHHS, BBICTpANWBas CUCTEMY apryMeHTaIun. GopMupyroTcs 00pa3yromniue
3Ty KOMIIETCHIIMIO YMEHHS, a TaK)KEe YMEHHs W3BIEKaTh WH(MOPMAIMIO M3 Pa3HOTO pOJia MCTOYHHKOB, MPe0Opa3oBbIBas €€ MpU HEOOXOJUMOCTH B
npyrue Gopmbl (TEKCTHI, TAOIUITBI, CXEMBI U T.1T.).

OpranuzanuonHas kommnereHuus. [lon opraHu3anmoHHON KOMIETEHIMEH MNOHUMAaeTcsl C(HOPMUPOBAHHOCTH YMEHHUS CAMOCTOSITENIHLHO
HAaXOJUTh W TPUCBAUBATh HEOOXOIUMbBIC ydallMMCS HOBbIe 3HaHUS. DopMUPYIOTCA Clenylolre O00pa3yroliue 3Ty KOMIETCHIMIO YMEHHS:
CaMOCTOSITENIbHO CTaBUTh Y4eOHYIO 3ajaudy (1lefib), pa3duBaTh €€ Ha COCTaBHBIE YACTH, Ha KOTOPBIX OYJIET OCHOBBIBATHCS MpOIECC €€ peIIeHHs,
aHAJIM3UPOBATh PE3YJIbTAT ACUCTBUS, BBISBIATH JIOMYIICHHbIE OLIMOKH M HETOYHOCTH, WUCIIPABIIATH UX U MPEJCTABJIATH MOJYYEHHBIH pe3ylnbTaT B
¢dbopme, JIETKO TOCTYIHOM JIsl BOCIPUSITHS JPYTUX JIFOACH.

Oﬁl[leKyJIbTypHaﬂ Komnerenuus. Iloxg O6H.[€Ky.]'[LTypHOI>i KOMHGTCHHHGIZ IIOHUMACTCA OCBCAOMJICHHOCTDh IIKOJBHHKOB O MAaTCMaTHUKEC KaK
QJICMCHTC O6IHC‘ICJIOB€‘I€CKOﬁ KYJbTYPHI, e€ MecTe B CUCTEME APYrux HaAyK, a TaKkKe eé POJIK B pa3BUTUHU HpeHCTaBHeHI/Iﬁ YeJI0BEUECTBA O 11EJI0CTHOM
KapTUHC MHpaA. (DOpMI/IPYIOTCH CJICAYHOIIIHUC 06pa3y}oume 9Ty KOMIICTCHIIMKO HPCACTABJICHUA: 00 YPOBHC pPa3BUTHA MATCMATHKU Ha Pa3HbIX
HCTOPHUYCCKUX ITalax; O BBICOKOM HpaKTquCKOﬁ SHAYUMOCTHU MATCMATUKH C TOYKHU 3PpCHHUA CO3JaHUSA U PASBUTHUA MaTepHaﬂLHOﬁ KYJIBbTYPhI
YCJI0BCYCCTBA, a TAKXKC O BayKHOM poJin MAaTEMATUKHU C TOYKH 3PCHUSA (1)OpMI/IpOBaHI/II/I TaKUX BaXKHEHIINX 4epT JIMYHOCTHU, KaK HC3aBUCHUMOCTbH U
KPUTHYHOCTDH MBIIJICHUS, BOJIS U HAaCTOMYMBOCTh B JOCTHIKEHUH 1€ U Aap.

Tpeﬁosa}mﬂ K pe3yJjibTaTaM OCBOCHMSA HA IMYHOCTHOM, METANIPECIMETHOM U NPEIMETHOM YPOBHAX



I/I3y‘IeHI/Ie MAaTEMaTHKH AAaCT BO3MOXKXHOCTH 06yqa101111/1Mc;1 AOCTHUYDb CICAYIOUIUX PE3YyJIbTATOB PA3BUTUA!

| B auunocmuom nanpagienuu:

*  YMEHHeE SICHO, TOUHO, TPaMOTHO M3JIaraTh CBOU MBICII B YCTHOM M MMCbMEHHON peYH, TOHUMATh CMBICI MOCTaBIEHHON 3a/1auM, BEICTPaUBAaTh apryMEHTaIIHIO,
MIPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHL;

*  KPUTHYHOCTbH MBIIIICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHMUS, OTIUYATh THIIOTE3y OT (haKTa;

* MpeacTaBIeHUE O MaTeMaTHYECKON HayKe Kak chepe UeloBeUecKon AeITeNFHOCTH, 00 Talmax ee pa3BUTHA, O €€ 3HAUUMOCTH JUIS Pa3BUTHUS LIMBUIIN3AIINH;

* KpEaTUBHOCTH MBIIIICHNS, MHUIIMATHBA, HAXOAUYNBOCTb, aKTUBHOCTh TPY PEIICHNH MaTeMaTHUECKHX 3a/1aY;

* yMEHHE KOHTPOJIHPOBATH MPOIECC U PE3YNbTaT yueOHOW MaTeMaTHYecKO JIesi TENbHOCTH;

*  CII0COOHOCTH K YMOI[MOHAILHOMY BOCIIPUSITHIO MaTEMAaTHIECKUX 00BEKTOB, 33/1a4, PEUICHUH, PacCyKICHHUN;

I | B memanpeomemnom nanpaeienuu:

* IepBOHAYAIbHBIC MPEACTABICHHSI 00 HESIX U O METOJAaX MAaTeMAaTHKU KaK YHHBEPCAJIHLHOM SI3bIKE HAYKH M TEXHHKH, CPEIACTBE MOJICIUPOBAHMS SIBICHUN W
IIPOLIECCOB;

* yMEHHE BHJETh MAaTEMaTHYECKYIO 3a7]ady B KOHTEKCTe MPOOJIEMHON CUTYyally B APYTUX AUCIUILINHAX, B OKPYKAIOIIEH KU3HU;

* yMEHHE HaXOJWTh B PA3NIMYHBIX UCTOYHHKAX MH(OpMAINIO, HEOOXOAUMYIO JUIsl PEHICHUS] MATEMAaTHYEeCKHX MPOOJIeM, MPEICTaBIATh €€ B MOHATHOU (opMme,
MPUHUMATH PEIICHUE B YCIOBUSIX HETIOJTHOW U M30BITOYHOM, TOYHOH U BEPOSTHOCTHON HH(MOPMAIINY;

* yMEHHE NOHMMAaTh M MCIOJIL30BAaTh MaTEMaTHYECKHE CPEICTBA HATIAAHOCTH (TpaMKH, JHarpaMMBbl, TaOIHIBI, CXeMBI U Jp.) [UIS WILTIOCTPAINH, HHTEPIIpeTa-
LMY, apTyMEHTAIlAN;

* yMEHHE BBIIBUTATh TUIIOTE3BI P PEIICHUN YIeOHBIX 3a1ad, IOHNMATh HEOOXOANMOCTh HX IPOBEPKH;

* YMEHUE IPUMEHSITh HHAYKTUBHBIE U JEyKTUBHBIE CIIOCOObI pacCyXACHUH, BUAETh Pa3jInUHbIE CTPATErUU PEIICHUs 3a1a4;

* TIOHMMAaHHE CYIIHOCTH AJITOPUTMHYECKUX IIPEANMCAHUN U YMEHHE AEHCTBOBATE B COOTBETCTBUU C NPENTIOKEHHBIM AJITOPUTMOM,;

* YMEHHE CaMOCTOATEIILHO CTABUTH LIEJIH, BBIOUPATh U CO3JaBaTh aITOPUTMBI AJIS PELICHUS YIEOHBIX MaTEMaTUIECKUX TPOOIIeM;

* yMEHHE IUIAHUPOBATh U OCYIECTBIIATE AEATENBHOCTD, HAPABICHHYIO HAa PEICHHUE 3a/1a4 HCCIIEIOBATENBCKOIO XapaKTepa;

I B npeomemnom nanpasienuu:

* oBIaJeHre 0a30BbIM OHATUHHBIM aIapaToM MO OCHOBHBIM pasJieliaM COAEp KaHUsI, MPecTaBlIeHue 00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YUCIIO,
reoMerpuueckas (urypa, ypaBHeHUE, (YHKIHS, BEPOSTHOCTh) KaK BaXXHEHIIMX MATEMaTUYECKHUX MOJENSAX, MO3BOJISIOIIUX OMUCHIBATH U HU3y4aTh
peaibHbIEe IPOLIECCHI U ABJICHU;

* yMeHue paboTaTh ¢ MATEMATUIECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(OpMAILIHIO), TPAMOTHO IIPUMEHATh MaTEMaTHYECKYIO TEPMUHOJIO-
THIO M CHMBOJIUKY, HCITOJIb30BATh Pa3JINYHbIC S3BIKH MATEMATHKU;

* YMEHHUE IPOBOIUTH KiacCU(HUKALNH, IOTHYECKHE 0OOCHOBAHUS, JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUI;

* YMEHHUE paclo3HaBaTh BUAbl MATEMaTHUECKUX YTBEPKACHUI (AKCHOMBI, ONPEeEeIIeHuUs, TEOPEMBI U JIp.), IPSIMbIE U 0OpaTHBIE TEOPEMBI,

* pPa3BUTHE NPEACTABICHUI O YMCIE W YHCIOBBIX CHCTEMAax OT HATYPaJIbHBIX 10 JEHCTBUTEINBHBIX UYWCEN, OBJIAJICHHE HABBIKAMU YCTHBIX, NMUCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BEIYHCICHUN;

* OBJIAJICHUE OCHOBHBIMU CHOCOOAaMH MPEACTABICHHUS M aHajlN3a CTATUCTUYECKUX NAHHBIX; HAJMYME MPEACTABICHHH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaJbHOM MUPE M O Pa3IMYHBIX clIoco0axX WX U3yUEHUS], O BEPOSITHOCTHBIX MOJIEIIAX;

* OBJIa/ICHUE TEOMETPUUECKHUM S3BIKOM, YMEHUE UCIIOIb30BATh €r0 IS OMHCAHMS IPEAMETOB OKPY)KAIOIIEro MUpPa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN
1 N300pa3uTeIbHBIX YMEHHUH, TPHOOPETEHNE HABBIKOB T€OMETPHUUECKUX TOCTPOCHHUH;

* YMEHUS U3MEPSITh AJIMHBI OTPE3KOB, BEIMUMHBI YTIIOB, HCIIOJIB30BATH (DOPMYJIBI U1l HAXOXKIEHHSI IEPUMETPOB, IUIOMAAEH 1 00bEMOB reOMETPUIECKUX QUTYD;



* YMEHHE IPUMEHATh U3yUYEHHBIE MTOHATHSA, pPe3yIbTaThl, METOBI IJIsl PELIEHHs 3aJa4 MPaKTUYECKOro XapaKkTepa 1 3ajad U3 CMEKHBIX TUCLUIIIMH C UCIOIb30Ba-
HUEM IIPU HEOOXOIUMOCTH CIIPABOUYHBIX MAaTEPHAJIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA.

JIn4yHOCTHBIe yHHUBepcaJlbHbIe y4eOHbIe AelicTBHSA

B paMKkax KOTHUTHBHOTO KOMITOHEHTa OyAyT c(OPMHUPOBAHBI:

* OCHOBBI COLIMATBHO-KPUTUYECKOT'0 MBIIIJICHUSI, OPUEHTAIUSI B OCOOCHHOCTSIX COLMAIbHBIX OTHOUICHUH W B3aUMOZICHCTBUA,

B paMkax IeHHOCTHOT'O ¥ SMOIIMOHAIEHOI'O KOMIIOHEHTOB OYAyT c()OPMHPOBAHBIL:

* YBaXCHUE K JHMYHOCTH M €€ IOCTOMHCTBY, NOOpOXKENaTelbHOE OTHOIICHHE K OKPYXAIOIIUM, HETEPIMUMOCTh K JIOOBIM BHIAM HACWIHS U TOTOBHOCTD
MIPOTUBOCTOSATH UM;

* MOTPEOHOCTH B CAMOBBIPAYXKEHUHU U CAMOpEATTN3ali1, COIIMAaTHLHOM ITPU3HAHNH;

* IO3UTHBHASI MOpaJIbHAsI CAMOOIIEHKA U MOPAJIbHBIE YYBCTBA — YYBCTBO TOPJIOCTH MPH CIETOBAHUU MOPAJIbHBIM HOpMaM, MEpeKUBaHHUE CThIIa M BUHBI MIPH UX
HapyIIEHUH.

B pamMkax nesTensHOCTHOTO (IOBEACHYECKOr0) KOMIOHEHTA OYAyT ChOPMUPOBAHBI:

* TOTOBHOCTH M CIIOCOOHOCTH K BBHITIOJTHEHUIO HOPM H TpeOOBaHU I IKONBHOW KH3HU, PaB U 00S3aHHOCTEH YUCHUKA;

* yMEHHUE BECTH JHMAJIOT HA OCHOBE PABHOINPABHBIX OTHOIIEHUH W B3AaUMHOT'O YBaXXCHUS M MIPUHSATHS; yMEHUE KOHCTPYKTHBHO pa3pemaTh KOHQIUKTHL;

* YMEHHE CTPOUTD KU3HEHHBIE IJIAHBI C YIETOM KOHKPETHBIX COITMAIbHO-MCTOPUIECKUX YCIOBUM;

* YCTOWYMBBIN MMO3HABATENHHBINA HHTEPEC M CTAHOBJIIEHUE CMBICIIO00pa3yIoniel (GyHKIIUH MO3HABATEIBHOIO MOTHBA.

PerynsiTuBHbIe yHHBepcaJlbHbIe Y4eOHbIe el CTBHS

BrIyCKHUK Hay4uTCs:

* L{eJIENIOJIATaHUIO, BKJIOYasl IOCTAHOBKY HOBBIX LieNeH, peo0pa3oBaHue IPaKTHUECKOH 3ajau B 1I03HABATEIbHYIO;

* CAaMOCTOSITEIbHO aHAIM3UPOBATh YCIOBHS JOCTHXKEHHUS 1I€JIM HAa OCHOBE Yu€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTHPOB JACHCTBUS B HOBOM y4eOHOM MaTepHalle;

* IUNIJAHUPOBATH ITyTH JOCTHKECHHUS LIENEN;

* YCTaHABIIMBATh LIENEBBIE IPUOPHUTETHI;

* YMETH CaMOCTOATENBHO KOHTPOIUPOBATh CBOE BPEMS M YIIPABIIATH HM;

* OCYILLIECTBIISITh KOHCTATUPYIOIIUI U MPEIBOCXUIIAIONINM KOHTPOJb 110 PE3YNbTATy U M0 CIOCO0Y AeHCTBUS; aKTyalbHbI KOHTPOIb Ha YPOBHE MPOU3BOIBHOTO
BHHMAaHUS;

* aJICKBaTHO CAMOCTOSITEIIbHO OLIEHUBATD [IPABUIBHOCTD BBIIIOJHEHUS ACHCTBUS U BHOCUTH HEO0XOAMMBIE KOPPEKTUBEI B HCIIOJIHEHHE, KaK B KOHLIE ACHCTBHUSA, TaK
1 IO XOAYy €T0 pean3alnu;

KoMMyHHKaTHBHBIE YHHBepPCaJbHbIe YueOHble 1eliCTBUSA

BrInyckHUK HayduTCs:

* YUUTHIBATh Pa3HbIE MHEHUS U CTPEMHTHCS K KOOPAWHALMY Pa3IMYHBIX MO3ULUI B COTPYIHUYECTBE;

* (hopMynHpOBaTH COOCTBEHHOE MHEHHE U MTO3ULINIO, apTYMEHTHPOBATH U KOOPAMHHUPOBATH €€ C MO3ULIUSAMH NTapTHEPOB B COTPYIHUUYECTBE P BBHIPAOOTKE 00I1IEro
pelIeHns B COBMECTHOM AEATENBHOCTH;

* 3aJ1aBaTh BOIIPOCHI, HEOOXOAUMBIE IJIs1 OpraHU3aLUN COOCTBEHHOH ESITENbHOCTH M COTPYIHHUYECTBA C HApTHEPOM;

* OCYILLECTBIISITH B3aUMHBII KOHTPOJIb U OKA3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMMOIIOMOILIb;

* OPraHM30BBIBATH U IUIAHUPOBATH YUeOHOE COTPYAHUYECTBO C YUUTENEM U CBEPCTHUKAMU, ONPEAEIIATh e U (PYHKLIUN YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHS;
IUTAHUPOBATH OOIIHE CIIOCOOBI paboThI;

* OCYILLECTBIISITh KOHTPOJIb, KOPPEKINIO, OLEHKY AeiCTBUI MapTHEPA, YMETh YOEKAaTh;

* paboraTh B TpylIe — ycTaHaBJIMBaTh paboune OTHOLIEHUS, 3()(PEKTUBHO COTPYIHHYATh M CIIOCOOCTBOBATH MPOAYKTUBHON KOOMEpalnu; HHTETPUPOBATHCS B
IPYyMITy CBEPCTHUKOB U CTPOUTH MIPOAYKTUBHOE B3aMMOAEHUCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHUKaTHUBHOH pediekcuu;



* MCIONB30BaTh aACKBATHBIE SA3BIKOBBIE CPECTBA AJIsl OTOOpaXKEHUsI CBOMX UYBCTB, MBICIICH, MOTHBOB U IOTPEOHOCTEN;

* oroOpaxaTb B peud (omucaHue, OObsSCHEHWE) COACp)KaHHE COBEpIIAEMBIX ACHCTBHN Kak B (OpME T'POMKOM COLMANTM3UPOBAHHOW peud, Tak W B Qopme
BHYTPEHHEW pEUH.

BI)IHyCKHI/IK IMOJIYUYUT BO3MOXHOCTb HAYYUTBHCA:

® YYUTBIBATb U KOOPAUHUPOBATH OTJIMYHBIC OT CO6CTB€HHOI>1 MO3ULIUHU APYTUX HIOI[Cﬁ B COTPYAHHUYECCTBC;

* YYUTHIBATh Pa3HbIC MHEHUS M HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MMO3HIIHIO;

* IOHUMAaTh OTHOCUTEJILHOCTh MHEHHUH U IMOAXO0J0B K PCIICHUTIO HpO6JICMI)I;

* OpaTh Ha ce0s MHUIIMATHBY B OpraHU3alMy COBMECTHOTO ICHCTBUS (JIET0BOE JIHJIEPCTBO);

¢ OKa3bIBaThb NMOAACPIKKY U CO,Z[CI‘;ICTBI/IG TEM, OT KOI'O 3aBUCHUT JOCTHXKCHHUC LICIIU B COBMECTHOM JCATCIIbBHOCTH,

* OCYIIECTBISTh KOMMYHUKATUBHYIO peIIEKCHIO KaK OCO3HAHUE OCHOBAaHUI COOCTBEHHBIX JICHCTBHIA U ISHCTBUI MapTHEPa;

* B [IpOIlecCe KOMMYHUKAIMH JIOCTATOYHO TOYHO, MOCIIEA0BATEIBHO U TIOIHO TepefaBaTh NapTHEPY HEOOXOAUMYI0 HHPOPMAIIHIO KAK OPHEHTHP JJISl TOCTPOCHUS
JICHCTBUS;

¢ BCTyIIaTb B JUAJIOT, 4 TAKXKE Yy4aCTBOBATh B KOJJICKTUBHOM O6CY'}K)ICHI/II/I HpO6HeM, y4aCTBOBAaTh B JUCKYCCUH W apryMCHTHPOBATH CBOIO ITO3UI[UIO, BJIAACTH
MOHOJIOTHYECKON 1 JIHaHOFH‘ICCKOﬁ (1)0pMaMI/I p€un B COOTBETCTBUU C I'paMMAaTUYCCKUMHU U CHHTAKCUYCCKMMU HOPpMaMHU POTHOT'O A3bIKa,

¢ CJI€A0BAaTh MOPAJIbHO-3TUYCCKHUM U IICUXOJOTMICCKUM ITPUHIIUITaM O6HICHI/I$I 1 COTPYAHUYECCTBA HA OCHOBEC YBaAXXUTCIbHOI'O OTHOHICHUS K HapTHépaM, BHUMAaHUA
K JIMYHOCTH APYroro, a€KBaTHOIro MEXJINYHOCTHOIO BOCHPHUATHUA, TOTOBHOCTH aJCKBATHO pCarupoBaTbh HA HYXKABI APYTIUX, B YaCTHOCTHU OKa3bIBaTh ITOMOIIbL U
SMOLMOHAJIBHYIO IIOAJEPKKY MapTHEPAM B IpoLecce JOCTHKEHUS 00ILEeH 11eIn COBMECTHON JIeATeNIbHOCTH;

* ycTpanBaTh 3P GEKTUBHBIC TPYIIIOBEIE OOCYXICHHUS M 00CCIICYNBATh OOMEH 3HAHUSAMH MEKIY WICHAMH TPYIIBI I TPUHITAS d()PEKTUBHBIX COBMECTHBIX
pelIeHui;

* B COBMECTHOH JICATEILHOCTH YETKO (hOPMYITHPOBATH IIEIN TPYIITEI M O3BOJIATH €€ yYaCTHUKAM HPOSBIATH COOCTBEHHYIO SHEPTHUIO JUISl TOCTHIKECHUS ITUX IIeneil.

Ilo3naBaTebHBIE YHHBepPCAJIbHbIE Y4eOHbIe el CTBUSA

BeinyckHUK Hay4IuTCs:

* OCHOBaM peaJIN3aliH IPOEKTHO-UCCIIE0BATEIBCKON AEATENbHOCTH;

* IPOBOANTH HAOIIOJCHNE U IKCIIEPUMEHT I10]] PYKOBOJICTBOM YUUTEJIS;

* OCYILECTBIISITh PACLIIMPEHHBIN TOMCK HH(GOPMALIUH C UCIIOIb30BAaHUEM pecypcoB Oubnuorek u MHTepHeTa;

* cO31aBaTh U MPeoOPa30BBIBATE MOAEIU U CXEMBI IJISl PELICHUS 3a/1aY;

* OCYIIIECTBIISITH BBIOOP HanOosee 3¢ eKTUBHBIX CIOCOOOB pEIIeHNs 3a/1a4 B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

* TaBaTh OIPEACICHUE TOHATHIM;

* yCTaHABIUBATh IPUUYNHHO-CIEACTBEHHBIE CBS3H;

* OCYILECTBIISITH JJOTUYECKYIO ONEPALUIO YCTAHOBIICHHUS POLOBHUIOBBIX OTHOIIECHUN, OrpaHUY €HUE TOHSTHS;

* 0000111aTh TOHSATHA — OCYLIECTBIIAThH JIOTHYECKYIO OINEpAIMIO MePexoia OT BHAOBBIX MPHU3HAKOB K POJOBOMY ITOHSATHIO, OT IOHATHS C MEHBIIMM OOBEMOM K
IOHATHIO C OOJIBIINM 00BEMOM;

* OCYILECTBIISITH CPAaBHEHUE, CEPUALMIO U KJIACCH(PUKALMIO, CAMOCTOATEIEHO BHIOMPasi OCHOBAaHUS M KPUTEPHUH JUIS YKA3aHHBIX JIOTHYECKUX OIEpaLuii;

* CTPOUTH KJIACCH(UKALIMIO HA OCHOBE JUXOTOMUYECKOT0 JeJIeHNUs (Ha OCHOBE OTPHULIAHMS);

* CTPOUTH JIOTHUECKOE paccy>KACHUE, BKIIOYAIOLIEe YCTAHOBIICHHE IPUUYNHHO-CIIEICTBEHHBIX CBSI3EH;

* O0BSICHATH SIBJICHHUS, IPOLIECCHI, CBSI3U U OTHOLIEHMUSI, BBISABIISIEMbIE B X0J1€ HCCIICAOBAHUS;

* CTPYKTYpUPOBaTh TEKCTHI, BKIIIOUasi YMEHHE BBIACIATH IVIABHOE M BTOPOCTEIIEHHOE, TJIaBHYIO MJICI0 TEKCTa, BHICTPAMBATH M10OCIEJ0BATEILHOCTD ONMKCHIBAEMBIX
COOBITHI;

* paboraTh ¢ MeTtadopaMu — TMOHHUMAThH TIEPEHOCHBIA CMBICT BBIPAXKCHUH, MOHUMATh U YIOTPEOJIATH 0OOPOTHI PEUH, MOCTPOCHHBIC HA CKPBITOM YIOT00ICHHH,
00pa3HOM CONVIKEHUU CIIOB.



BpInycKHUK NOTyYUT BO3MOKHOCTh HAYYUTHCS:

* CTaBUTh MPOOJIEMY, apTyMEHTUPOBATh €€ aKTyalIbHOCTh;

* CaMOCTOSITEITLHO ITPOBOJIUTH UCCIICIOBAaHUE HA OCHOBE MTPUMEHEHUST METO/IOB HAOIOACHUS U SKCIICPUMECHTA;
* BBIJIBUTATh TUIIOTE3bI O CBSI3SX M 3aKOHOMEPHOCTIX COOBITHM, TIPOIIECCOB, 00BEKTOB;

* OPraHU30BBIBATH UCCIIEAOBAHUE C LIENIbIO TPOBEPKHU TUITOTES;

* JIeNIaTh YMO3aKIIOUEHUs (MHIYKTHBHOE U 10 aHAJIOTMK) M BHIBOJIBI HA OCHOBE apTryMEHTAIIHH.

®opmupoBanue UKT-koMneTeHTHOCTH 00y4alOIMXCSI

Co3nanue rpapuuecKkux 00beKTOB

BrinyckHUK Hay4qHTCS:

* CO3/IaBaTh Pa3JINYHbIE TEOMETPUUECKIE OOBEKTHI C UCIOIb30BAaHMEM BO3MOXHOCTEHN CHEMaIbHBIX KOMIBIOTEPHBIX HHCTPYMEHTOB;

* CO3/IaBaTh JAMAarpaMMbl pPa3IMYHBIX BUJOB (JTOPUTMUYECKUE, KOHIIENTYyalbHblE, KiIacCU(PUKalMOHHBIE, OpraHU3allMOHHBIE, POJACTBA M 1p.) B
COOTBETCTBUU C PEIIAEMBbIMH 3a/1a4aMHu;

KovMMmyHukanus u conuaabHoe B3anMo/jeiicTBHe

BrimyckHUK Hay4YHUTCS:

* BBICTYIIATh C ayJAHOBHICOMOIEPKKOM, BKIIIOUasl BBICTYIUICHUE TIepe]] IMCTAaHIIMOHHOMN ayIuTOopuei;

* Y9aCTBOBATh B 00CYXJeHUH (ayauoBU1e0(hOpyM, TEKCTOBBIN (JOPYM) C UCIIOIH30BaHUEM BO3MOXKHOCTEH MIHTEepHETa;

BbInyCKHHUK MOTYYUT BO3MOXKHOCTb HAyYUTHCS:

* B3aUMO/ICHCTBOBATH C MApPTHEPAMU C UCII0JIb30BaHUEM BO3MOKHOCTeH MHTepHeTa (MrpoBoe U TeaTpaibHOE B3aUMOJIe iCTBHE).

AHajm3 uHopMannu, MaTeMaTuyecKasi 00pad0TKa JAaHHBIX B HCCJIEI0OBAHUU

BbInycKHUK HAy4YHUTCS:

* CTPOUTH MAaTEMaTHUYECKUE MOJICIH;

BbINyCKHHUK TOTYYUT BO3MOXKHOCTh HAyYUTHCS:

* aHAJIM3UPOBATH PE3YIbTATHI CBOCH NEATEILHOCTH U 3aTPAUUBAEMbIX PECYPCOB.

MopenupoBaHue, NPOEKTHPOBaHUE U YIIPABJIeHHE

BbInyCKHUK HAY4YHUTCS:

* IPOCKTUPOBATH U OPraHU30BBIBATh CBOIO MHANBUAYAIBHYIO U TPYIIIIOBYIO JIESTEIBHOCTh, OPraHW30BbIBAThH CBOE BpeMs ¢ ucnoiszoBanuem MKT.

OcCHOBBI y4eOHO-HCCJICOBATEIBCKOM M MPOEKTHOM 1esITeIbHOCTH

BrinyckHUK HayuuTCA:

* BEIOMPATh M MCIIOJIB30BaTh METO/IbI, pElIEBAaHTHBIE paccMaTprUBaeMoi polieme;

* pacro3HaBaTh M CTaBUTh BOIPOCHI, OTBETHl HA KOTOPHIE MOTYT OBITh MOJIydeHbI MYTEM HAyYHOTO HCCIIEIOBAaHUS, OTOUPATh aJeKBaTHbIE METO/IbI
ucclieoBaHus, (GopMyIHpPOBATh BBITEKAIOLINE U3 UCCIIEI0BAHUS BHIBOJIBI;

* HCIIOJIb30BaTh TaKHE€ MaTeMaTH4YEeCKUe METOAbl U MPUEMBI, Kak aOCTpakiMs W WAeANU3alus, J0Ka3aTeNbCTBO, J0KA3aTeNbCTBO OT MPOTHUBHOTO,
JI0Ka3aTeNIbCTBO N0 aHAJIOTUH, OTIPOBEPKEHUE, KOHTPIIPUMED, UHAYKTUBHBIE U JENYKTUBHBIE PACCYXACHHUS, IOCTPOECHNE U UCIIOJIHEHNE ArOpUTMa;



* HCIIOJIB30BATh TAKUE E€CTECTBCHHO-HAYYHBIC METOJbl U MPUEMBI, KaK HAOIIOJCHHUE, MOCTAHOBKA MPOOJIEMBI, BBIIBIDKEHUE «XOPOIICH THIIOTE3bD»,
AKCIEPUMEHT, MOJICIMPOBAHHE, HCIIOJH30BAHHE MATEMATHUECKUX MOJENCH, TeopeTHUecKoe OOOCHOBAHME, YCTAHOBICHHE T'PAHUI] MPUMEHHUMOCTH
MOJICITH/TEOPUH;

* OTJIHYATH (PAKTHI OT CYXKICHUI, MHCHUN U OIEHOK, KPUTHYECKHA OTHOCUTHCS K CY)KJICHUSIM, MHEHHSIM, OIICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHHS,

* BUJICTh U KOMMCHTHPOBATH CBSI3b HAYYHOTO 3HAHHUS M IICHHOCTHBIX YCTAaHOBOK, MOPATBHBIX CYXJICHUU TNPHU IMOJY4CHUH, PACIPOCTPAHCHHH H
MIPUMCHCHUH HAyIHOTO 3HAHMSI.

BBITTyCKHHK TIOJTyIUT BO3MOKHOCTh HAYYUTHCS:

* HCITOJIB30BATh JIOTAJKY, 03aPCHHE, UHTYHIIHIO;

* MCITOJTB30BaTh TAKHE MAaTEMAaTHUECKAE METOIBI M IPUEMBI, KaK TIepe0op JIOTUYECKUX BO3MOXKHOCTEH, MaTeMaTHIECKOE MO/ICIIMPOBAHNCE;

* HCITOJTB30BaTh TAKHE €CTECTBEHHO-HAYYHBIC METOIBI M MPUEMBI, KaK a0CTparupoBaHKe OT MPUBXOAAIIUX (PAKTOPOB, IPOBEPKA HA COBMECTHMOCTH C
JIPYTUMHU U3BECTHBIMU (haKTaMHU;

* HCITOJTB30BaTh HEKOTOPHIE METOBI MOJIYdEHUSI 3HAHHM, XapaKTepPHbBIC I COIMAIBHBIX U MCTOPUICCKUX HAYK: aHKETHPOBaHKE, MOJICITUPOBAHUE,
MOUCK UCTOPHUECKUX 00pa3IoB;

* 0CO3HABATh CBOIO OTBETCTBEHHOCTH 3a JJOCTOBEPHOCTH IMOJTYICHHBIX 3HAHUH, 32 KAY€CTBO BBITIOJTHEHHOTO MTPOCKTA.

CTpaTeruu cMbICJIOBOT0 YTEHHUsI H PadoTa ¢ TEKCTOM

Pabora ¢ TekcToM: mouck HHGOpMAUM U MTOHMMAHME MPOYUTAHHOTO

BoimyckHUK Hay4YHUTCS:

* OPUEHTHUPOBATHCS B COACP)KAHUU TEKCTA U TIOHUMATh €T0 LIEJIOCTHBIM CMBICIT:

— ONPEIENATh INIaBHYIO TEMY, OOIIYIO IIeJIb UM Ha3HauUE€HUE TEKCTa;

— BBIOMPATH U3 TEKCTa WM IPUIYMaTh 3ar0JIOBOK, COOTBETCTBYIOIIUN COJIEPKAHUIO U 00IIEMY CMBICITY TEKCTa;

— (popmynHpoBaTh TE3UC, BHIPAXKAIOLIUI OOIINIA CMBICI TEKCTA;

— MPEABOCXUILATH COJIEPKAHUE MPEIMETHOTO TUIaHA TEKCTa 0 3ar0JI0BKY M C ONOPOM Ha MPEeAbIAYIIHHA OIbIT;

— 0OBACHATD MOPAJIOK YACTEH/MHCTPYKIIMMA, COAEPIKALUXCS B TEKCTE;

— CONOCTAaBJISTh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBIE KOMIIOHEHTHI: OOHAPYKMBAaTh COOTBETCTBHE MEXKJY YaCThIO TEKCTa U €ro oOuieil uieeid,
chopMynupPOBaHHON BOMPOCOM, OOBSICHATh Ha3HAYECHUE KapThl, PUCYHKA, MOSICHATH YaCTH rpadyrKa WUiIn TaOIUIIbI U T. 1.5

* HaXOJUTh B TEKCTE TpeOyeMyto nHbopMaluio (MpoOderatb TeKCT Tlia3aMu, OIPEENIATh €r0 0 CHOBHBIE AIIEMEHTHI, COMOCTABIIATH (DOPMBI BBIPAKECHHUS
nH(OpMALIUU B 3alIpOCE U B CAMOM TEKCTE, YCTAaHABIUBATH, SBJISIFOTCS JIM OHHM TOK/IECTBEHHBIMU WJIM CHHOHUMHYECKUMH, HAXOJAUTh HEOOXOJIUMYIO
eIMHUIY HHPOPMAIH B TEKCTE);

* pemath yueOHO-I03HABATENIbHBIE U YUeOHO-TIPAKTUYECKHE 3a/1a4H, TPEOYIOIINe MOJTHOTO M KPUTUYECKOTO MTOHUMAaHUs TEKCTA!

— ONpEENATh Ha3HAUCHUE PA3HBIX BUJIOB TEKCTOB;

— CTaBUTh Tiepe]] CO0OM 11eTbh YTSHHs, HAaIllpaBJisAs BHUMAaHUE Ha MOJIE3HYI0 B JaHHBI MOMEHT WH(OPMaIHIO;

— pa3nuyaTth TEMbI U TIOATEMBI CIICIIHATLHOTO TEKCTa;

— BBIJICNIATH HE TOJBKO IIaBHYIO, HO U U30BITOUHYIO HHPOPMAIIUIO;

— MPOTHO3UPOBATH TOCIIEIOBATEIBHOCTD M3JI0KEHUS UIeH TEKCTa;

— COTIOCTAaBIIATh Pa3HbIE TOUKU 3PSHUS U Pa3HbIe HICTOYHUKU MH(POPMAITIH 110 33JaHHON TeMe;

— BBITIOJIHATH CMBICTIOBOE CBEPTHIBAHUE BBIJCIICHHBIX ()AaKTOB U MBICIICIA;



— (hopMHUpPOBATH HA OCHOBE TEKCTA CUCTEMY apI'yMEHTOB (J0BOJIOB) JJIsi 00OCHOBAHUS ONPEAEIEHHON TIO3ULINY;

— [IOHUMATh JIyHIEBHOE COCTOSHUE NEPCOHAKEN TEKCTA, CONIEPEKUBATH UM.

Pabora ¢ TekcToM: npeodpa3oBaHue M MHTepHpeTanus HHPOPpMaALNHU

BbinyckHUK Hay4qHUTCS:

* CTPYKTYpUPOBATh TEKCT, UCIOJb3Ys] HyMEpALMIO CTPaHUIL], CIIMCKH, CCHUIKH, OIJIABJIEHUE; IPOBOJAUTH IPOBEPKY MPABOIMCAHUS; UCIOJIb30BATH B
TeKCTe TabIHUIIBI, N300paKCHHUS,

* mpeoOpa3oBbIBATH TEKCT, MCHOJB3Ysl HOBble (DOpMbI IMpeacTaBieHUs WHGopManuu: GopMyibl, TpapuKu, ITuarpaMMbl, TaOIUIBI (B TOM 4YHCIE
JMHAMHYECKHE, DJIEKTPOHHBIE, B YACTHOCTHU B IIPAKTUYECKUX 3aJ]ladyax), IePeXOoqUTh OT OJHOTO MPEJICTaBICHUs JaHHBIX K Ipyromy;

* UHTEPIPETUPOBATH TEKCT:

— CpaBHUBATH U MPOTUBOIOCTABIIATH 3aKIIOYEHHYIO B TEKCTE MHPOPMAIUIO Pa3HOTO XapaKTepa;

— 0OHAapyXUBaTh B TEKCTE JI0BO/IbI B MOATBEPKACHUE BHIIBUHYTHIX TE3UCOB,;

— JIeNIaTh BBIBOJIbI U3 COPMYIHPOBAHHBIX MOCHUIOK;

— BBIBOJIUTH 3aKJIFOUEHUE O HAMEPEHHUN aBTOpa WU TJIaBHOW MBICIH TEKCTA.

BbInyCKHHUK TOTYYUT BO3MOXKHOCTh HAyYUThCS:

* BBIIBJIATh HUMIUIMIUTHYIO HWH(OPMAIMIO TEKCTa Ha OCHOBE COIOCTaBJIEHHUS WIUTIOCTPAaTHMBHOIO Marepuaia ¢ HMHQopmaluell TekcTa, aHaliu3a
MOJTEKCTA (MCIOJIb30BAaHHBIX A3BIKOBBIX CPEACTB U CTPYKTYPhI TEKCTA).

Pa6ora ¢ TekcToM: onleHKka uHGopManu

BhInmyckHUK Hay4uTCS:

* OTKJIMKATBHCS HA COJEPKAHNUE TEKCTa:

— CBA3bIBaTh MH(POPMALINIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMH U3 JPYrUX UCTOYHHKOB;

— OLIEHUBATh YTBEP)KJCHMUS, CAETAHHBIE B TEKCTE, HCXO/S U3 CBOUX IPEACTaBIECHUN O MUDE;

— HaXOJUTh JIOBOJIbI B 3aILIUTY CBOEH TOUKH 3pEHUS;

* OTKJIMKAThCS Ha (pOpMY TEKCTa: OLIEHUBATh HE TOJIKO COJEp)KaHUe TEKCTa, HO U ero (hopMy, a B LIEJIOM — MAaCTEPCTBO €r0 UCIOJIHEHMS;

* HA OCHOBE HMEIOLIUXCS 3HAHWM, >KU3HEHHOIO OIbITa I0JBEPraTh COMHEHHUIO JIOCTOBEPHOCTh MMerolleiics uHpopMmanuu, oOHapyKUBaTh
HE/I0CTOBEPHOCTH NOJIy4aeMoi nH(popMaluu, npodessl B MHPOPMALMU U HAXOIUTh IyTH BOCIIOJIHEHUS STUX MPOOEIoB;

* B [TpoLiecce pabOThl C OHUM HJIM HECKOJIBKMMH UCTOYHUKAMU BBISBIIATH COJIEPXKAIYIOCS B HUX IIPOTUBOPEUHUBYIO, KOH(PIMKTHYIO HHPOPMALIUIO;

* UCIOJIb30BATh IOJYYEHHBIH ONBIT BOCHPUATHS MH(POPMALMOHHBIX OOBEKTOB Il OOOralleHHsl YyBCTBEHHOI'O OIIbITA, BBICKA3bIBATh OLICHOUHBIE
CYXJIEHHsI U CBOIO TOUKY 3PEHUS O MOIyYEHHOM COOOLIEHUHN (TIPOYMTAHHOM TEKCTE).

BBINyCKHMK MOJIy4UT BO3MOYKHOCTD HAyYUThCSI:

* KpUTHUYECKH OTHOCUTHCA K PEKJIaMHON MH(pOpMaIH;

* HaXO/IUTh CIIOCOOBI MPOBEPKU MPOTUBOPEUNBOM NH(POPMALIH.

Conepxxanue y4eOHOro nmpeamera

HarypajbHble ynciia.



Harypanbubiii psaa. [lecstuynas cucrema cuucieHus. ApudMeTHuecKue ICWCTBUS ¢ HaTypalbHBIMU uuciamMu. CBOHCTBa apu(MeTHUeCKuX
JICACTBUU.

[TonsiTe O cTENEHN C HATypaJIbHBIM MOKA3aTEIEM.

UucnoBbie BEIpAKEHHS, 3HAYCHUE YHCIOBOTO BhIpakeHHs. [lopsaiok NeiiCTBUI B YHUCIOBBIX BBIPAKEHUAX, UCIIOJIb30BAHUE CKOOOK.

Pemenune TeKCTOBBIX 33719 apHPMETHIECKAM CITOCOOOM.

Jemurenu u kpaTHbie. Hanbonpmmii o0Imuii 1eauTelns; HanMeHblnee obmiee kpatHoe. CoiictBa aenumoctu. [Ipusnaku nenmmocty Ha 2, 3, 5,
9, 10. ITpocTeie U cocTaBHBIC YUCIIA. Pa3okeHne HATYPATBHOTO YUCIIa HAa IPOCTHIC MHOKUTENH. JleTICHHE ¢ OCTaTKOM.

JApobu.

OO6bikHOBeHHBIE J1poOu. OcHOBHOE CBOMCTBO JpobOu. CpaBHeHHME OOBIKHOBEHHBIX ApoOed. Apudmerndeckue AeicCTBUsS C OOBIKHOBEHHBIMH JIPOOSMHU.
HaxoskaeHue 9acTi OT LEeoro u Mejoro 1o ero 4acTy.

Hecsituunbie qpodu. CpaBHEHUE ACCATHYHBIX JpoOe. ApudMeTrHueckue NSHCTBUS ¢ JeCATUIHBIMU Ipo0smMu. [IpencraBienue AecaTHIHON qpoOU B BUJEC

OOBIKHOBEHHOM IPOOH M OOBIKHOBEHHOM B BUJIE TECATUIHOMN.

HpOHeHTBI; HaXOXACHUE MPOIECHTOB OT BCIWYMWHBI U BCIUWYMWHBI 110 €€ MPOLCHTAaM. OTHOIHCHI/IC; BBIPAXXCHUE OTHOIICHHA B ITPOIICHTaX. HpOHOpIH/IH;
OCHOBHOE CBOWCTBO ITPOIIOPLIUH.

Permrenre TekcTOBBIX 33124 apruMETHYECKUMU CITOCOOaMHU.

PanuonaabHbIe yncIIa.

[TonoxkuTensHbIe M OTPUIATENBHBIC YUCIA, MOLYNIb Yncia. MHOXECTBO IENbIX Yhcel. MHOKECTBO PAMOHAIBHBIX YHCEN; PALMOHAIBHOE YHCIO KaK
OTHOILICHUE m/n, TAE M — IEN0e YUCIIO0, 1 — HaTypanbHoe uncio. CpaBHEHHE PallMOHATBHBIX Yncel. Apru(MeTndecKkue IeHCTBUS ¢ PAlOHAIBHBIMHI YHCIAMU.
CgoiicTBa apumMeTndecKkux aeicTBuid. CTEIICHD ¢ IETBIM ITOKa3aTelIeM.

JlelicTBUTEILHBIE YK CJIA.

KBanpatHblii kopeHs u3 uncia. KopeHb TpeTbeld cTeneHu.

[MTonstue 06 mppanuoHambHOM yrcie. MpparuonanbHOCTs yncna v 2 1 HeCOM3MepUMOCTh CTOPOHBI M AWArOHANM KBajpara. JlecITHIHbIe TPHOIIKEHUS
UPPALOHATBHBIX YHCEL.

MHOXeCTBO JeHCTBUTENBHBIX YHCEN; MPEACTaBICHUE ACHCTBUTEIBHBIX YUCEN B BU/IE OSCKOHEUHBIX NECATHYHBIX npoOeil. CpaBHEHHE NEHCTBUTEIBHBIX
qHCeI.

Koopannartnas npsimast. M300pakeHne 4rcen TO9kaMy KOOpAMHATHOU MpsiMOi. UHCIOBEIE TPOMEXYTKH.

HN3mepenusi, npudIHKeHUs], OLIEHKH.

Pa3zmepsl 00bEKTOB OKpYKAIOIIEro Mupa (0T JIEMEHTapHBIX YacTHIl JI0 BceneHHoit), JTUTeIsHOCTD MPOLIECCOB B OKpYJKaromeM Mupe. Beinenenue MHO-
xkutens creneHu 10 B 3amucu yucia.

[TpuOnmxeHHoe 3HAYeHWE BEIUYMHBI, TOYHOCTH NpHOMMKeHHs. OKpyriieHHe HaTypajbHBIX YHCEN W JeCATWYHBIX npoOeit. [lpukmaka u oreHka
pe3yIbTaTOB BHIYMCIICHUIA.



TemaTn4eckoe IJIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ ACATCJIbHOCTH

MaTtemaTHuka. 5 kiaacce

Conepxxanue yueOHOro Marepuasia

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIi)

I'nasa 1. HarypaabHble yncaa (26)
Psg HaTypanbHbIX yncen
Hudpst.
JlecsiTuuHas 3amuch HATYPaJIbHBIX YHCEN
OTtpe3ok
[InockocTs.
[Ipssmas. Jlyu
[kana.
Koopaunarssiii my4
CpaBHEeHHE HATYypaIbHBIX YUCEI

Onucvliéams CBONCTBA HATYpPAJILHOTO psina. UYuTaTh M 3alMChIBaTh HAaTypallbHbIE YHUCIIA,
CPaBHUBATh U YIOPSIOYUBATH UX.

Pacnosnasams Ha 4eprexax, PHCyHKaxX, B OKPYXKAlOIIEM MHpE OTPE30K, NPSAMYIO, JIyd,
IJIOCKOCTh. [IpuBOINTE IpUMEpHI Moiesel 3TuX (uryp.

H3mepsmoy 1nuHBL OTpe3koB. CTpOMTh OTpE3KH 3aJaHHOM JiauHbL Pemare 3agaun Ha
HaxOKJICHWE JUIMH OTPE3KOB. BrlpakaTe OHM enuHMLBI JUIMH 4depe3 apyrue. [IpmBoauTs
MIpUMEPHI MPUOOPOB CO MIKAJIAMHU.

Cmpoums Ha KOOPAMHATHOM JIy4€ TOUKY C 3aJAHHOW KOOPAMHATOM, ONPEAEIATh KOOPAUHATY
TOYKHU

I'nasa 2. Cioxenne U BbIYUTAHHE
HaTypaJbHbIX yncen (39)

Crnoxenue HaTypaiabHbIX yncend. CBOMCTBA CIIOKEHUS
Brluntanue HaTypajabHBIX YUCEN
UucnoBsle U OYKBEHHBIE BBIPAXKECHUS.
DopmyJibl
VYpaBHeHue
Yron. OGo3HaUeHUE YIIIOB
Bune! yrinos. U3smepenue yrios
MuoroyronsHuku. PaBubie purypsl
TpeyroJibHUK U €ro BUbI
IIpsAMOYroabHUK.
Ocb cummeTpun GUrypbl

Dopmynuposams CBOICTBA CIOKEHHSI U BBIYATAHUS HATypaJlbHBIX YHCEI, 3alHChIBATh 3TU
cBoiictBa B BuAe Qopmyia. IIpuBOoaUTH NHpUMEpbl YHMCIOBBIX M OYKBEHHBIX BBIPAKEHUH,
dopmyn. CocTaBiATh YUCIOBBIE U OYKBEHHBIE BHIPAYKEHUS IO YCIOBHUIO

3amaun. Pemath ypaBHEHHUS Ha OCHOBaHMM 3aBHCHMOCTEH MeXIy KOMIIOHEHTaMH JeHCTBUN
CJIOKEHHS ¥ BBIYMTAHUA. Pelarh TeKCTOBBIE 3a/]a4i C TIOMOIIIbIO COCTABIJICHUS ypaBHEHUI.
Pacnosnasams Ha depTe)kax U PUCYHKAX YIJIbl, MHOTOYIOJbHUKH, B YacTHOCTHU
TPEYrOJbHUKHU, TPIMOYTOJIbHUKH.

Pacnosnasams B OKpyKaroiieM MUpe MoJAeIH 3TuxX Guryp.

C moMOIIBIO TPAaHCIOPTUPA U3MEPATh TPaTyCHbIE MEphl YIIIOB, CTPOUTH YIVIbl 3a/laHHOM
IpagyCHON Mephl, CTPOUTh OHUCCEKTpuUcy JnaHHOro yria. KiaccubunupoBarb yribl.
KnaccudunupoBars TpeyrojabHUKU MO KOJUYECTBY PaBHBIX CTOPOH M MO BHAAM UX YIJIOB.
Onucvigams CBOUCTBA MPSIMOYT OJIBHUKA.

Haxoauts ¢ momouibio opMyn nepuMeTpsl NPSMOYroJIbHUKA U KBajparta. Pemats 3agaun Ha
HaXO0’KJICHWE TIEpUMETPOB MPSIMOYTOJIbHUKA U KBA/IpaTa, IpalyCHOM Mephl yIIIOB.

Cmpoums JOTHYECKYIO LENOYKY PACCYKIEHUH, CONOCTABIATH IOJYYEHHBIH PpE3ylbTaT C
YCIIOBUEM 3aJauHu.

Pacnosznasams Gurypsl, uMeronye ocb CHMMETPHU




I'naga 3.YMHOXKeHHe U 1eJIeHUE
HATYpaJIbLHBIX unces (43)

YMHOxkeHue. [lepemecTuTenbHOE CBOWCTBO
YMHOKEHHUS
CouerarenbHOE U pacupeIeIUTEILHOE CBOMCTBA
YMHOKEHHUS
Henenue
Jlenenue ¢ ocTaTkoM
Crenensp uncna
[Inomane. [Imomaas npsAMOyroJbHUKA
[IpssmoyroneHbIi mapamienenumnen. [Tupamuaa
OO6BEM MPSIMOYTOJIBHOTO MapajuieNenunena
KomMOunaTopHsle 3anaun

Dopmynuposams CBOWCTBA YMHOXEHHUS M JIEJIEHHUS HATYypaJIbHBIX YHUCEIl, 3alUCHIBATh 3TU
cBoiicTBa B BuAe ¢Gopmyn. Pemars ypaBHEHHS Ha OCHOBAHHMH 3aBUCHMOCTEH MEXITY
KOMIIOHEHTaMHU apu(PMETUIECKHUX ICHCTBHIA.

Haxooums octaTox npu JeleHUU HaTypaibHbIX uucesl. Ilo 3amaHHOMY OCHOBaHUIO U
IIOKA3aTeNI0 CTENIEHN HaX0AUTh 3HAYEHUE CTEIIEHHU YUCIIa.

HaxoauTpe mimomaan mpsMOYrobHHKA W KBajapaTa ¢ HMOMOIIbI0 (opmyin. Beipaxkars onHu
€AMHULIBI TUIOLIAAN Yepes3 JIpyrue.

Pacnosnasams Ha uepTexax W PHUCYHKAaX NPSAMOYTOJIbHBIN Napajuieienurne]l, MUpaMuiy.
PacriozHaBath B OKpykawlmeM Mupe Mojaenu 3tux ¢uryp. M3oOpaxare pa3BEPTKU
IPSIMOYTOJIBHOTO Tapajuieenueia i MupaMuabl.

Haxooums 00BEMBI TIPAMOYTOJIBHOTO Mapajulefienuiena M Kyba ¢ moMoImbio  (Gopmyd.
BripaxaTs o1HM eTUHUIIBI 00BEMA Yepes Ipyrue.

Pewams xoMOMHATOPHBIE 33/1a4M C IOMOIIBIO ITepedopa BapUAHTOB

I'nasa 4. O6bIkHOBeHHDbIE APO_H (23)
[TonsaTre 0OBIKHOBEHHOU IpOOH
[IpaBunbHBIC ¥ HEMPaBUIIbHBIC TpoOu. CpaBHEHHE
npooei
CrnoxxeHue ¥ BEIYUTAHUE IPOOEH ¢ OTMHAKOBBIMHU
3HaMeHaTeIIMU
JpoOu 1 AeneHne HaTypaabHbIX YUCE
CMelIaHHbIe YUCIa

Pacnosnasams 0OBIKHOBEHHYIO IpOOB, IPABUIIBLHBIC U HEPABUIILHBIC JPOOH, CMEIIIaHHBIC
qrca.

UwuraTh 1 3aITUCHIBaTh OOBIKHOBEHHBIE APOOH, cMemaHHble yuciia. CpaBHUBATh
0OBIKHOBEHHBIE IPOOH C paBHBIMHU 3HaMeHaTeNsIMU. CKIIapIBaTh M BEIYATATh OOBIKHOBEHHBIE
npoOu ¢ paBHBIMH 3HaMeHaTesiMu. [IpeoOpa3oBhIBaTh HEMIPABUIILHYIO APOOh B CMEIIAHHOE
YKCII0, CMEIIAHHOE YUCIIO B HEMPABUIIBHYIO POOB.

YMeThb 3anuchIBaTh Pe3yJIbTaT JACICHUS ABYX HATYPAIbHBIX YUCEI B BHJIE OOBIKHOBEHHOM
npoou

TI'naea 5. Jlecatuunnie apodu (58)
[IpencraBienue o AECATUUHBIX IPOOSIX
CpaBHeHHE NECATUYHBIX IpoOeit
Oxkpyraenue uncen. [Ipukuaku
CrnosxeHue ¥ BBIYUTaHHUE JECSITUUHBIX ApoOeit
YMHOXEHUE AeCITUYHBIX Apo0eit
Jlenenue AeCATUYHBIX IpoOeit
Cpennee apudmernyeckoe. CpeqHee 3HaUCHUE
BEJINYMHBI
[IpouenTsl. Haxox1eHne npoieHToB OT YKclia
HaxosieHue yucna no ero npoueHTam

Pacnosnasams, 9nTaTh U 3aMUCHIBATh ICCATUYHBIC IpoOU. Ha3wiBaTh pa3psiibl 1eCATUIHBIX
3HAKOB B 3aMUCH JIECATUYHBIX Apobeii. CpaBHUBATE AecATUYHBIE ApoOu. OKpYriaTh
JICCATUYHBIC IPOOU M HATYpaJIbHBIC YHCIIA. BBIMOIHATH MPUKUIKY

pEe3y/IbTaTOB BBIYHCIICHUH. BBIIOIHATE apudMeTHIeCKHEe ACUCTBUS HAJl IECATHYHBIMU
JIPOOSMH.

Haxooums cpennee apudmMeTHueckoe HECKOIbKUX yrcen. [[puBoAUTh MpUMephl CPeTHUX
3HaUEHUH BEIUYUHBL. Pa3bsiCHATH, UTO TaKOE€ «OJAUH MPOLeHT». [IpencTaBisITh MPOIEHTH B
BU/JIE IECATUYHBIX JPOOe U AecaTUYHbIe qpoOU B BUJIE MPOIIEHTOB. HaXxoAuTh MPOIEHT OT
YHClia ¥ YUCTIO TI0 €T0 MPOLEHTaM

IloBTOpPEHUE U CHCTEMATH3AIUS
y4eoHoro matepuasa (15)




MaremaTuka. 6 Kjiacc

Conepxanue yueOHOro Marepuasa

XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

HOBTOpeHHe H CUCTEeMaTHU3aludA

yueOHOro MatepuaJa 5-ro kiaacca (15)

I'nasa 1. lenumoctsb HATYpaJbHbIX uynces (21)
Jlenutenu u KpaTHbIE
[Ipu3naku nenmumoctr Ha 10, Ha 5 v Ha 2
[Ipu3naky nenumocty Ha 9 U Ha 3
[IpocThie U cocTaBHbIE YnCIa
Haubonpmmii o6muit genurens
Haunmensiee o0ree kpaTHOe

Dopmynuposams ONpENENECHUS TOHATHI: IeIUTENb, KPaTHOE, TPOCTOE YUCIIO, COCTABHOE
YUCJI0, OOIIUN JEMUTEINb, HAUOOJIBIITNN OOLINUN JEUTENb, B3AUMHO IMPOCTHIC YKCa, 00IIee
KpaTHO€, HauMeHblllee o01Iee KpaTHOE U MPU3HAKU AETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieams TipaBuia HaXoxAeHUs Haubospiiero oodmero aenutens (HOJ), Haumenbiero
obmrero kpatHoro (HOK) HeckoiabKuX yuCel, pa3fiockeHUs HATYypaJbHOTO YKcia Ha IPOCThIE
MHOKUTEITN

TI'naea 2. O6bIkHOBeHHBIE APooH (45)
OcHOBHOE CBOHCTBO ApoOH
Coxkpaienue pooei
[IpuBenenue apobeii k 00mEeMy 3HaMEHATEITIO.
CpaBHeHue 1pooeit
CrnoxeHue ¥ BhIYUTaHUE IpoOeit
YMHOXeHUe apooeit
Haxosxnenue npobu oT uncia
B3anMHo oOpaTHbIC ynca
Jlenenue npooeit
HaxoxaeHue grcna no 3Ha4€HUIO ero Apoou
[IpeoOpa3oBanre 0OBIKHOBEHHBIX IPOOEii B
JIECATHYHBIC
Bbeckoneunbie nepuoanuecKue AeCATUYHBIE POOH
HecsituuHoe puoOIMKeHne 0ObIKHOBEHHON ApoOu

Dopmynuposamp OTIpeNICIICHUS TIOHATHIA: HECOKpaTUMasi 1poOb, 00N 3HAMEHATEIb IBYX
npoOeit, B3auMHO oOpaTHbIe yucia. [[puMeHaTh OCHOBHOE CBOMCTBO JAPOOH JIJIsi COKpAIICHHS
npooeit. [IpuBoauTh qpoOu K HOBOMY 3HaMeHates 0. CpaBHUBATh OOBIKHOBEHHBIC JIPOOH.
BeImonssaTe apudmMeTHIecKre qeicTBUS Hall 0OBIKHOBEHHBIMH JPOOSMHU.

HaxomuTh 1po0b OT YKMCIia ¥ YHCIIO TI0 33JJaHHOMY 3HaueHHIO ero Apoou. [IpeoOpa3oBhIBaTH
OOBIKHOBEHHBIE IPOOH B AecATHYHBbIC. Hax0quTh necaTHaHOE MPUOIMKEHNE OOBIKHOBEHHOM
Ipoou




I'naga 3. OTHOMIEHNs1 U ponopuuu (32)
OTtHo1eHus
[Iponopuun
[IpouieHTHOE OTHOIIEHHUE JBYX YHCEN
[Ipsimast u oOpaTHAs TPOTIOPIIMOHATILHBIE
3aBUCHUMOCTHU
JleneHue yncia B JaHHOM OTHOIIICHUH
OKpyXHOCTb U KpYyT
JlinHa okpyxHoctu. [lnomans kpyra
[unuHap, KOHYC, map
JlnarpamMmel
Cnyyaitasie coObiTus. BeposTHOCTH citydaitHOTO
COOBITHSA

Dopmynuposams ONPENEICHNS IOHATUI: OTHOLIEHHUE, IPONIOPLHS, IIPOLICHTHOE OTHOLIEHUE
JIBYX YHCE, MPSMO MPONOPLHOHAIBHBIE U 00pAaTHO MPONOPLUOHAIBHBIE BEJIUYUHBI.
[IpuMeHATH OCHOBHOE CBOMCTBO OTHOLIEHUS M1 OCHOBHOE CBOMCTBO nporopuuu. [IpuBoauTs
IPUMEPHI U ONHMCHIBATh CBOWCTBA BEJIMYMH, HAXOAALIUXCS B IPSAMON U 0OpaTHOM
IIPONOPLUMOHAIBHBIX 3aBUCUMOCTAX. Hax0IuTh MPOLICHTHOE OTHOLLIEHHE ABYX 4YHCell. [lenuTs
YUCJIO HA NMPONOPLUUOHAIBHBIEC YACTH.

3anucvieams ¢ TOMONIBIO OYKB OCHOBHBIE CBOMCTBA IPOOH, OTHOLICHHS, TIPOTIOPIIUH.
Ananuzuposame nHGOpPMAIUIO, IPEACTABICHHYIO

B BHJIC CTOJIOYATHIX M KPYrOBBIX JquarpaMM. [IpenctaBiste HHGOOPMAIIHIO B BHJIE CTOJI0YATHIX
Y KPYrOBBIX JTHATPaMM.

Ilpusooums ipuMepsl cIydaitHbIX COOBITHI. HaxoMuTh BEPOATHOCTD CITy9aitHOTO COOBITHS B
OTIbITaX
C PaBHOBO3MO>KHBIMH HCXOJIaMHU.

Pacnosnasams Ha yepTexax U puCyHKax OKpY>KHOCTb, KPYT', LIUJIUHAP, KOHYC, chepy, map U
UX 2JIeMeHThI. Pacrio3HaBath B OKpykaroleM Mupe MoAenu 3Tux puryp. CTpouTh ¢ MOMOUIBIO
HUPKYJIS OKPYKHOCTB 33JJaHHOTO pajinyca.

N306paxaTh pa3BEPTKU HUIMHPA U KOHYCA.
Ha3zbiBaTh npulbimxEéHHOE 3HaYEHUE YHUCIIa.
Haxonuts ¢ momortsio GopMyi IMHY OKPYKHOCTH, TUIOIIAb Kpyra




I'nasa 4. PauuonanbHble Yncia
U feiicrBust HaJg Humu (77)

[TonoxxutenpHbIE U OTPULIATEIBHBIC YHCTIA
Koopaunarnas npsmas
Ilensie uncna. PaiionanbHbIC YUCa
Monyne yncna. CpaBHEHHE YnCen
CrnoxeHue palMoOHaATbHBIX YUCE
CBOIICTBA CJIOXKEHUS PAIMOHATIBHBIX YHCETT
Brruntanue panmoHalbHBIX YHCET
YMHOXEHUE paIllMOHATBHBIX YUCE
CBoiiCTBa YMHOKEHHUS PAallMOHAIBHBIX YHCEI
Koaddunuent.
PacnipenenurenbHOE CBOWCTBO YMHOKEHHS
Jlenenue paliMOHaIbHBIX YHCEI
Pemenue ypaBHenuit
Pemenue 3a1a4 ¢ mOMOIIbIO YpaBHEHHI
[lepnenukynspHbIe IpsIMbIE
OceBas ¥ IECHTpaJIbHasA CHMMETPUH
[TapannensHble NpSIMBbIE
Koopaunarnas miockocts. ['paduku

IIpueooums ipuMeEpPbI UCTIOJIB30BAHUS TOJI0KUTEIbHBIX U OTPULIATENbHBIX YUCEIL.
DopMynHpoBaTH ONpeAeTieHHEe KOOPAUHATHOU MpsiMoii. CTpOUTh HA KOOPAMHATHOU MPSMOM
TOYKY C 3aIaHHOM KOOPAMHATOM, ONIPEACIISITh KOOPANUHATY TOUKHU.

Xapaxmepuz06ams MHOKECTBO eNbIX yrced. OObACHATH MOHITHE MHOXKECTBA
paLMOHATIBHBIX YHCEN.

Dopmynruposams onpenenacHue Moayis unciaa. Haxoautes Moayns ynca.

CpasHusamsb panMoHaIbHbIE YKcia. BbIONHATh apudmMeTnyeckue 1eicTBUS Hal
palMOHaIbHBIMU YHCIIaMU. 3alIUCHIBATh CBOICTBA apu(METHUECKUX IEHCTBUN Hal
panMoHaIbHBIMU YKcliaMu B Buje popmyn. HaszbiBaTe ko duiueHT OyKBEHHOTO BHIPAKEHUS.
Ilpumensamsb CBOMCTBA IIPYU PELICHUN YpaBHEHUN. PemaTh TEKCTOBBIE 3a/1a4 C IOMOIIBIO
YpaBHEHUM.

Pacnoznasams Ha yepTexax U puUCyHKax NEPIECHINKYISPHBIE U NTAPAJUICIbHBIE IPSIMBIE,
burypsl, UMerOIIe 0Cb CHMMETPHH, IEHTP CUMMETPUU. YKa3bIBaTh B OKPYKAIOIIEM MUPE
Moenu 3Tux Guryp. @opmynupoBaTh ONpeeeHHe MEPIEHANKYISIPHBIX IPSIMbIX U
napajuieabHbIX IPAMBIX. CTPOUTH C HOMOLIBIO YTOJbHUKA NEPIEHAUKYISPHBIC NIPSIMbIE U
napajujieiabHbIe MPSIMBbIE.

Ob6vscHAmMb M WILTIOCTPUPOBATH TTOHATHE KOOPAUHATHOH TI0cKOCcTH. CTPOUTH Ha
KOOPJAWHATHOM IJIOCKOCTH TOYKH C 33JJaHHBIMU KOOPJIMHATAMH, OIPEENATh KOOPINHATHI
TOYEK Ha MIOCKOCTH. CTPOUTH OTHENbHBIE TPAdUKH 3aBUCUMOCTEN MEXKy BETMUYMHAMU TI0
TOYKaM. AHAIM3UPOBATh TpaUKU 3aBUCUMOCTEH MEX Iy BeTMUMHAMU (PACCTOSIHUE, BPEeMS,
TeMIiepaTypa 1 T. 11.)

IoBTOpeHHe U cUcTeMAaTH3aNMs YueOHoro MartepuaJa (14)




