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HosicHuTeIbHASA 3aNIMCKA

Pabouas mporpamma o anreOpe it 00y4Jaromuxcs ¢ 3aAeP>KKOH IICUXHYECKOTO
pasButus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 0011er0 00pa30BaHUs MOATOTOBJICHA Ha
OCHOBE:!

®DenepalibHOTO TOCYJaPCTBEHHOTO 00pPa30BaTeNLHOrO CTaHAapTa OCHOBHOT'O O0ILIEro
obpaszosanus (I[Ipukas Munmnpocsemiennst Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM roctuninu Poccuiickoit @eneparuu 05.07.2021 1., per. Homep 64101)
(manee — ®I'OC OOO0), aganTHpPOBaHHON OCHOBHOM 00pa30BaTENBbHOM MPOrpPaMMBbI
OCHOBHOT0 00111eT0 00pa3oBaHus 00y4aIOUINXCA € 3aJePHKKOI IICUXUIECKOTO Pa3BUTHUS
(omo6pennoit pemenrem ®YMO no obmiemy odpazoBanuto (mpotokon ot 18 mapra 2022 r.
Neo 1/22)) (manee — ITAOOIT OOO 3I1P), padoueii mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusl 10 npeaMery «MaremaTiKay, MporpaMMbl BOCHUTAHUS, C YYETOM
pacmpeieNieHHbIX 10 KJIaccaM MPOBEPSIEMbIX TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS
AJIanTHPOBAaHHOM OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00I1IIero 00pa3oBaHus
o0y4aromuXxcs ¢ 3a1epP>KKON ICUXUYECKOTO Pa3BUTHA.

B paGoueii mporpamme ydTeHsl UieH ¥ mojoxeHuss KoHenuuu pa3Butus
MaTemaThueckoro oopasoBanus B Poccuiickoit denepanuu.

e AOOII OO0 mist 00yuarOImMXCA € 3aICPKKON ICUXUIECKOTO PA3BUTHUS SIBIISICTCS
OCHOBHBIM JIOKYMEHTOM, OIPEICIISIFONIUM CoJiepKaHue o01ero oopasopaHusi, a
TaK)Xe PEerIaMEeHTUPYIOIIUM 00pa30BaTeNbHYIO IeaTenbHOCTh LIIKOIbI B e1MHCTBE
YPOYHOM M BHEYPOUHOMU AESATENbHOCTH IIpH yueTe ycraHoBieHHoro ®I'OC OO0
COOTHOIIIEHHS 0053aTeIbHON YaCTH MPOrpaMMBbI U 4acTH, GOPMUPYEMOi
YYaCTHHKaMU 00Pa30BaTEIbHBIX OTHOIICHHIH.

e AOOII OOO nns obyqaromuxcs ¢ 3I1P npeacrasisier codoit 06pa3oBaTeNbHYIO
IporpamMMy, aAanTUPOBAHHYIO 7151 00y4eHUs, BOCHUTAHUS U COLIMATN3ALIUN
00yJaroImuXxcs ¢ 331€P’KKON IICUXMYECKOTO PA3BUTHUS C YIETOM 0COOEHHOCTEH nX
NCUXO(QHU3UUECKOTO Pa3BUTHSI, MHIMBUAYAIBHBIX BO3MOXKHOCTEH, 0COOBIX
o0Opa3oBaTenbHbIX TOTPEOHOCTEH, 00eCTIeUNBAIOIIYI0 KOPPEKIINIO HAPYILIEHU I
Pa3BUTH U COLUANIBHYIO Al TaIHIO.

e AOOII OO0 mns obyuaromuxcs ¢ 3I1P nmpenHaznaueHa a1 OCBOSHUS
00yYaroIUMHUCSI, YCTIEITHO OCBOUBIINMH a/IalITHPOBAHHYIO OCHOBHYIO
o011eo0pa3oBaTeIbHyI0 MPOrpaMMy HadaiabHOro obiero oopasosanus (AOOIT
HOOQO) o6yuatomuxcs ¢ 3I1P (Bapuant 7.2) B coorBercTBrr ¢ ®I'OC HOO
obyuaromuxcs ¢ OB3, u mpu 3TOM, Hy)KIalOIUXCs B MPOJIOHTAIIMK CHEIUATbHbIX
00pa3oBaTeNbHBIX YCIOBHI HAa YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus.

«  @enepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O06 ob6pa3oBanuu B Poccuiickoit
denepanuny;

« mpukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O0 yrBepxkaeHuu deaepaibHOro
roCy/1IapCTBEHHOI'0 00pa30BaTEeNIbHOTO CTaHIapTa OCHOBHOTO O0IIEr0 00pa30BaHUs»;

« mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepxkaeHuu deaepaibHON
00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHUs;

+ npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrepxxaenuu [lopsiaka
OpTaHU3aINH U OCYIIECTBICHUS 00pa30BaTEIbHON AEITETPHOCTH IO OCHOBHBIM
00111e00pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM
Ha4aJIbHOTO OOIIIET0, OCHOBHOTO OOIIIETO M CPETHEr0 00IIero 00pa3oBaHUs;

« CII2.4.3648-20 «CaHuTapHO-3MUAEMUOJIOTHUECKUE TPEOOBAHUS K OPraHU3aLUsIM
BOCHUTAaHMS U 00yUEHHUs, OTJbIXA U O3/IOPOBJICHUS JIETE U MOJIOACKI»,
YTBEPXKACHHBIX IOCTAHOBJIEHUEM INIABHOT'O CaHUTAapHOTro Bpada oT 28.09.2020 Ne 28;



« CanlluH 1.2.3685-21 «['urueHn4eckrue HOPMATUBBI U TPEOOBAHUS K 00CCTICUCHUIO
6e30macHOCTH U (WiK) O€3BPETHOCTH AJIS YeIOBeKa (aKkTOPOB Cpeabl OOUTAHUSY,
YTBEPKJICHHBIX MOCTAHOBJICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne

2,

+  KOHUEMIMHU Pa3BUTUS MaTEeMaTHUEeCKOro 00pa3oBaHus, YTBEPKIACHHON
pacnopsokenueM IpasutenscrBa ot 24.12.2013 Ne 2506-p;

+ y4eOHOro IJIaHa OCHOBHOIO 0011ero oopa3oBanus, yIeepxaeHHoro npukazom ['bOY
mkosia Ne 484 ot 01.09.2025 Ne 410-oy «Y1Bepxaenue OOII no @OOI»;

PaGouas mporpamma opreHTHpPOBaHA HA IEIEBBIC TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepabHON paboueit mporpaMMe BOCIUTaHUs U B pabodeit mporpamme Bocniutanus [ bOY
mrkosa Ne 484,

OO0yuenne MaTeMaTHKe Ja€T BOZMOXHOCTh pa3BUBaTh y oOydatomuxcs ¢ 3[1P
TOYHYIO, PAllMOHAILHYIO M HH()DOPMATUBHYIO PeUb, YMEHUE OTOMPATH HAaNOO0JIEE TIOIX O ISAIITIE
SI3BIKOBBIE, CHMBOJIMUECKHE, TpadudecKue cpeacTBa sl BBIPAKEHUS CYKICHUH U
HarJISIIHOTO UX MPEICTABIICHHUS.

Heo0xo1uMbIM KOMITOHEHTOM OOIIIEH KYIbTYPhl B COBPEMEHHOM TOJIKOBAHUHU SIBIISIETCS
o01iee 3HAKOMCTBO C METOJaMHM ITO3HAHUS JCHCTBUTEILHOCTH, MPEACTABICHUE O IIPEAMETE U
METOAaX MAaTeMATUKHU, UX OTIMYUMA OT METOJIOB JAPYIMX €CTECTBEHHBIX U T'YMaHUTAPHBIX
HayK, 00 0COOEHHOCTSX MPUMEHEHHUSI MATEMATHUKH ISl PEIICHUS HAYYHBIX U MPUKIIATHBIX
3anad. TakuM oOpa3om, MaTeMaTHuecKoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B ()OpMUPOBAHKE
o01Iel KyJIbTYpPBI YEIOBEKA.

N3ydyeHne MaTeMaTHKHU TaKkKe CIIOCOOCTBYET ICTETUYECKOMY BOCITUTAHUIO YEIOBEKa,
MMOHUMAHUIO KPacCOThI U U3SIIECTBA MATEMATHUYECKUX PACCYKICHHH, BOCTIPUATUIO
reOMETPUUYECKUX (POPM, YCBOCHHIO M1 CUMMETPHUH.

[Iporpamma oTpakaet copepxkanue o0ydeHus mpeameTy «MaTemMaTuka» ¢ yueToM 0COOBIX
oOpa3zoBatenbHbIX TOTpeOHOCTEH 00yuaromuxcs ¢ 3I1P. OBnanenue yd4eOHBIM peaMETOM
«Anredpa» MpeICTaBIISIET ONPEACICHHYIO CIOKHOCTD JIs yuaruxcs ¢ 3[1P. Y
obyuatomuxcs ¢ 3[1P Hanbonee BrIpakeHbI OTCTaBAaHUS B Pa3BUTHH CJIOBECHO-JIOTHUECKUX
(hopM MBIIIICHUS, TOITOMY a0CTpPaKTHBIE U OTBJICUYEHHBIE KATETOPUU UM TPYIHOJAOCTYITHBI.
B Toxe Bpems npu creruaibHOM 00y4eHUH 00y4arofecss MOTYT BBIIONHSTH 3a/1aHuUs IO
anroputMy. OHU BOCTIPUUMYHUBEI K TIOMOIIIA, MOTYT BBITIOJTHUTD MEPEHOC HA aHAJIOTUYHOE
3aJlaHue YCBOEHHOTO crocoba perienus. CHIKEHUE pa3BUTHS MBICIUTEIBHBIX ONEpalui U
3aMeJIJIEHHOE CTAHOBJICHUE JIOTUYECKUX AEHCTBUI IPUBOIAT K HEJOCTATOYHOMN
OCMBICIICHHOCTH COBEPIIIAEMBIX YIEOHBIX NEHCTBUMA. Y 00ydaronuxcs 3aTpy/IHEHbI CYETHBIE
BBIYHMCIICHHS, IPOU3BOIUMEIE B yMe. B MUChMEHHBIX BBIUMCICHUSX OHU MOTYT IIPOITYCKATh
OJIMH M3 IPOMEXKYTOUHBIX I1aroB. [Ipu paboTe ¢ YNCIOBBIMH BBIPAKEHUSMHU, BEIUMCICHUEM
WX 3HAYEHUs MOTYT HE yJIEepKUBATh NMPABUIIbHBIN NOPAIOK AeicTBU. [Ipn ynpomenun,
npeoOpa3oBaHuu BeIpaxkeHHH ydamuecs ¢ 3[1P He MOTYT caMOCTOSITENLHO MPUHSATH PEIICHHE
0 MOCJIEIOBATEILHOCTH BBIOJHEHUS AeHCTBUI. KOHKPETHOCTh MBIIIIEHUS OCIOKHSIET
YCBOEHUS HABbIKA PEIICHUsI YpaBHEHUH, HEPABEHCTB, CUCTEMBI ypaBHEHUN. M
MaJIOIOCTYITHO COBEPIICHUE OOPATUMBIX OTIEPAITHA.

Huzkuit ypoBeHb pa3BUTHUS JIOTHUECKUX OTNEpaIlnii, HEIOCTaTOYHAsI 0000IIEHHOCTh
MBIIUJICHHS] 3aTPYIHSAIOT U3ydeHHe TeMbl « DYHKIMUY: TPU OonpeAeieHud GyHKIIHOHATHHON
3aBUCUMOCTH, TIPU OMTUCAHUHU TPAPUIECKON CUTYaIlUH, UCTIONB3YS TEOMETPUICCKUM,
anrebpanveckuii, pyHKIMOHAIBHBIN s3bIkH. Hepenko yuamnuecs He BUIAT Pa3HULIBI MEKITY
00JacThI0 onpeaesieHust PYyHKITMU U 00J1aCThIO 3HAYCHHH.

Pemenue 3a1au cOnMpsikeHO ¢ TPYAHOCTIMH OOPMIICHHS KPaTKOM 3aIiCH,
MPOBEACHUS aHAIM3a YCIOBUS 3aa49H, BhIJICIICHHs cyliecTBeHHOoro. O0y4arommuecs ¢ 3I1P



3aTPYAHAIOTCS ClIeNaTh YMO3AaKIIOUEHHE OT OOIIEro K YaCTHOMY, HEPEAKO BEIOUPAIOT
HEpaIMOHAIBHBIE CIIOCOOBI PELICHHUS, HHOTIa OTPAHUYHBAIOTCS MAHUITYJISIUSMH C YACITAMHU.
Jlis ipeo1osieHust TpyAHOCTEH B U3ydeHUHU yueOHoro npeamera «MaTtemaTuka
Heo0XoMMa afanTanus oo0beMa 1 XapakTepa yueOHOro MaTepuaia K Mo3HaBaTeIbHbBIM
Bo3MOKHOCTsM yuamuxcs ¢ 3[1P. Cnenyer ydeOHBIN MaTepral MPEMOAHOCUTh HEOOIBIIIUMH
MOPIUSIMHU, YCIIOXKHSS €r0 MOCTEIIEHHO, U3BICKUBATh CIIOCOOBI afanTalliyi TPYAHBIX 3aJaHHH,
HEKOTOpBIE TEMBI JaBaTh KaK 03HAKOMUTEIIBHBIC; HCKIIIOYATh OTIEIIBHBIC TPYHBIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKHUI MaTeprall pEKOMEHyeTCsl U3ydaTh B IIPOLIECCE
IIPAKTUYECKON ACATEIbHOCTHU 10 PEIICHUIO 3a1a4. OpraHn4eckoe eAMHCTBO IIPAKTUYECKON U
YMCTBEHHOH JIEATEIIEHOCTH YUAILINXCS Ha YPOKaX MaTeMaTHKH CIIOCOOCTBYIOT TPOYHOMY H
CO3HATEJIbHOMY YCBOEHUIO 0a3MCHBIX MaTEMAaTUYECKUX 3HAaHUN M YMEHUH.
Henun u 3aga4n u3y4eHus: yaeOHOro npeamera «Ajaredopa»
[TpuopuTeTHBIMU LIENIIMU O0YYEHUSI MaTeMaTHKe B /—9 Kilaccax sIBJISIOTCA:

e (GopMHUPOBAHNE LEHTPAJIbHBIX MATEMAaTUYECKUX MMOHATHH (YUCII0, BETUYHHA,
reoMeTpuueckas (purypa, mepeMeHHast, BEpOITHOCTh, PYHKIIHS ), 00SCTICUNBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa30BaHus
obyuatomuxcs ¢ 311P;

e noxaseneHue oOyyaromuxcs ¢ 3[1P Ha JocTymHOM U1 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSA3U MaTEMaTUKH U OKPYKAIOILEr0 MUpa, IOHUMaHUE MaTEMaTUKN KaK
yacTy 001Iel KyJIbTyphl YEJIOBEYECTBA,

® pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX cllocoOHOCTel oOyuaronuxcs ¢ 311P,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUHN, KPUTUYHOCTH
MBIILIJIEHHS], UHTEpPECca K U3YYEHHIO MaTEMaTUKH;

e (opmupoBaHue QPyHKIIMOHAIBHOW MaTEMaTHUYECKON PaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MPOSBJICHUS MaTEMaTHYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEN
B pEaJIbHBIX KU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUHU JPYTUX Y4EOHBIX IPEIMETOB,
MIPOSIBJICHUS 3aBUCMOCTEN M 3aKOHOMEPHOCTEH, (GOPMYIHPOBATh MX Ha S3bIKE
MaTEMaTHKHU U CO3/1aBaTh MaTeMaTUYECKUE MOJIENIN, TPUMEHSTh OCBOCHHBIH
MaTEeMaTHYECKUH anmnapar Jis peIieHus] IPaKTUKO-OPUEHTUPOBAHHBIX 3a/]a4,
UHTEPIPETUPOBATH U OLICHUBATH IOJYYEHHbIE PE3YJIbTATHI.

JlocTrKeHHe ITHUX 1Lieiei o0ecrieunBaeTcs pelieHUeM CIeAyIOIINX 3a/1a4:

e (¢opmuposats y ooydaromuxcs ¢ 3[IP HaBbIiku yueOHO-TI0O3HABATEIbHOM
JeSITeNIbHOCTH: MIJIAHUPOBAaHUE paObOThI, MOUCK PAllMOHAIBHBIX MYTEH €€ BBHIIOJHEHUS,
OCYILIECTBIIEHUS] CAMOKOHTPOJIS;

e crnocoOCTBOBATh MHTEIIEKTYaIbHOMY Pa3BUTHIO, JOPMUPOBATH KayeCcTBa,
HE00XO0/IMMBIE YEIOBEKY JUIsl TOJIHOLIEHHOMN JKU3HU B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHbBIE MATEMATUYECKON JEATEILHOCTH: SICHOCTH U TOUHOCTH MBICIIH,
MHTYHUIMH, TPOCTPAHCTBEHHBIX MPECTABICHUHN, CIIOCOOHOCTH K IPEOI0JICHUIO
TPYIHOCTEM;

e (QopmupoBaTh KJIIOUEBbIE KOMIIETEHIIMN yJallluXcs B paMKax MMpeIMeTHOH obracTu

«MaremaTika 1 nH(pOpMaTHKaY;

e pa3BUBaTh NOHATUHHOE MbIIIIeHHS o0yyatomuxcs ¢ 3[1P;

® OCYILECTBJIATh KOPPEKIUIO MO3HABATENbHBIX MpoleccoB odyyvaromuxcs ¢ 3I1P,
HEO0OXOIUMBIX JJI OCBOEHUSI IPOrPaMMHOI0 MaTepHaa o yueOHOMY MpPeMETY;

® IIpelycMaTpUBaTh BO3MOXHOCTh KOMIIEHCAIIMH 00pa30BaTEeNbHBIX 1e(HUIIMTOB B
OCBOCHMH MPEAIIECTBYIOIIETO IPOrpaMMHOro MaTepuaina y ooydaromuxcs ¢ 3I1P u
HEJOCTAaTKOB B MX MaTEMaTUYECKOM Pa3BUTHH;

e chopMupoBaTh YCTONUMBEINM HHTEPEC YUAIIUXCS K IPEIMETY; BBISBIATH U Pa3BUBATh
MaTeMaTHYeCKUE U TBOPUYECKHUE CIIOCOOHOCTH.



OcHOBHbIE JINHUU COJIEp’KaHus Kypca MaTeMaTUKH B /—9 Kiiaccax:

«Yucna u BBIYUCICHU», «ANTedpay («Anredpandeckue BEIpXKCHUD», «Y paBHEHUS U
HepaBeHCTBaY), «DyHkuuny», «I'eometpus» («I'eomeTpruyeckue GUrypbl 1 UX CBOMCTBAY,
«M3mMepeHne reoMeTpuYECKUX BETMYUHY), «BEepOATHOCTb U CTaTUCTHKA.

JlaHHbIE IMHUU Pa3BUBAIOTCS MapauIeIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JIPYI'Oi, a B TECHOM KOHTAKT€ U B3aUMOJECHCTBUH.
Kpowme sToro, nx o0beIuHsAET JIOTUYECKasi COCTaBIISAIONIas], TPAAULIMOHHO IpUCYILas
MaTeMaTHKE U MPOHMU3BIBAOIAsl BCE MAaTEMaTUUECKHUE KYPChl M COIEPKATEIbHbIE TUHUMU.
ChopmynupoBanHoe B DeiepabHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE
OCHOBHOTO 00111eT0 00pa30oBaHus TPeOOBaHUE «YMETh ONIEPUPOBATH MOHATUIMU:
orpezieNieHue, akCUOMa, TEOpEMa, 10Ka3aTeIbCTBO; YMEHUE pAacliO3HABATh UICTUHHBIE U
JIO’)KHBIE BBICKA3bIBaHUS, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPDI, CTPOUTH BBICKA3bIBAHUS U
OTpHUIIaHM BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a popMHUpOBaHUE TOTUYECKUX
YMEHHH pacnpenensercs 1o BCeM rojiaM o0yueHus: Ha ypoBHE OCHOBHOT'O OOIIETo
oOpa3oBaHHs.

CopepxaHnue 00pa3oBaHusl, COOTBETCTBYIOLIEE MPEAMETHBIM PE3y/IbTaTaM OCBOEHUS
[TpumepHoit paboyeil mporpaMMebl, pacpeeIEHHBIM 110 To1aM 00y4eHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, TPUHIIUIIHATILHBIM BOTIpOCaM 00yJaroniuecs
oOpatanich HEOJHOKPATHO, YTOOBI OBNIAICHHE MATEMATUYECKUMU MOHITUSIMUA U HAaBBIKAMU
OCYILIECTBIISIIOCH TIOCIIEI0BATENbHO U IIOCTYNATENbHO, C COOJIIOIEHUEM NPUHIIUIIA
MIPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIFOYAIHCH B OOIIYIO CUCTEMY MaTeMaTUYECKUX
npencrapinennii ooyqaromuxcs ¢ 3[1P, pacmupss u yrimyomnss e€, o0pa3ys MpovHbIe
MHO>KECTBEHHBIE cBA3U. OO0IIHe eau u3yueHus: yaeOHOro npeamera «MaremaTrukay
npencrasieHsl B [IpumepHoii paboueii mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHusl.
OcobenHocTu 0TOOPA U aJanTaluy y4eOHOro MatepHasia o MaTeMaTuke

OO6yuenue yueOHOMY npenMeTy «MareMaTrKka» CTPOUTCS Ha CO3JJaHUU ONITUMAIIbHBIX
YCJIOBUH AJIs1 YCBOEHUS POrpaMMHOro Marepuaina ooydarommumucs ¢ 3[1P. bonbioe
BHUMaHUeE yJensercs oT0opy ydeOHOro Marepuana B COOTBETCTBUU C IPUHIIUIIOM
JOCTYITHOCTH NPH COXPaHEHUH 0011ero 6a30BOro YpoBHS, KOTOPBI JI0JIKEH MO COJIEPKAHUIO
1 00beMy OBITh aanTUPOBAHHBIM 17151 00ydaronuxcs ¢ 3[IP B cooTBETCTBHM C MX OCOOBIMU
o0pa3oBaTenbHBIMU MOTpeOHOCTAMU. ClieyeT 00JerdyuTh OBJIAICHUE MaTEPUAIOM
obOyuarorumucs ¢ 3I11P mocpencTBoM ero 1eTaabHOTO OOBICHEHHS C CHCTEMAaTHYECKUM
IIOBTOPOM, MHOTOKPAaTHON TPEHUPOBKH B IPUMEHEHUH 3HAHUM, UCIIONb3Ys IPUEMBI
aKTyalu3aluu (BU3yalibHas Oropa, NaMsTKa).

Copnepxanue mTuHUM «HYuCna U BBIYUCIEHUS CIIYKMT OCHOBOM JJIs AAJIbHEHIIIErO
W3Y4YE€HUSI MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Y 00yUYaAIOUINXCS JJOTHYECKOTO MBIIIUICHHUS,
(bopMHPOBAHHIO YMEHUS MOJIb30BATHCS AJITOPUTMAMH, a TAKXKe MPHOOPETEHHUIO
MPaKTUYECKUX HaBBIKOB, HEOOXOIMMBIX JJIsl TOBCEIHEBHOM JKM3HU. Pa3BUTHE MOHATHS O
qucie Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHuUs CBSI3aHO C pallMOHAIbHBIMU U
UppalMOHATILHBIMU YHCIIaMU, POPMUPOBAHUEM MPECTABICHUN O JEHCTBUTEILHOM YHUCIIE.
3aBepILeHre OCBOEHUS YUCIOBOM JINHUHM OTHECEHO K CpeIHeMY 00IIeMy 00pa30BaHHIO.
Copepxanue IByX alredpandeckux JUHUN — «AJredpanyeckre BhIpaXeHUs» U «Y paBHEHUS
Y HEpaBEHCTBa» — CIIOCOOCTBYET (POPMHUPOBAHUIO Yy O0YUAIOMIUXCSI MATEMATUIECKOTO
anmapara, HeoOXOJMMOTo0 JUIsl pelleHHs 3a/1a4 MaTeMaTHKH, CMEXXHbIX IPEAMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus Y4eOHBIH
MaTepHall TpyHIUPYyeTCcss BOKPYT pallMOHANBHBIX BBIpaKEeHHH. AnreOpa JeMOHCTPUPYET
3HaYEHUE MATEMAaTUKHU KaK SI3bIKa /71 IOCTPOEHUSI MaTEMAaTUYECKUX MOeNel, OMucaHus
MIPOIIECCOB U SIBJICHUN pealbHOro Mupa. B 3a1aun oOydeHus anredpe BXOAAT TaKKe
JanbHel1Iee pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHHSI, HEOOXOIUMOT0, B YACTHOCTH, IS
OCBOCHHUSA Kypca MH()OPMATHKH, U OBJIa/ICHUE HAaBBIKAMU JCTyKTUBHBIX PACCYKICHHH.



IIpeoOpa3oBaHue CHMBOJIBHBIX (OPM CLIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS, CIOCOOHOCTEHN
K MareMaTH4e€CKOMY TBOPYECTBY.

Copnepxanne QyHKIIMOHAIBHO-TpaUUECKOM JMHUN HALlEJICHO Ha MOJIy4YeHue
00yJaromuMuUCs 3HaHUH 0 QYHKIUAX KaK BaKHEHUIIIEH MAaTEeMaTHISCKOW MOACITH JIJIst
OIMCAaHMS U MCCIEI0OBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBIICHUH B IPUPOJIE U OOILECTBE.
W3yuenne maTepuaiia CriocOOCTBYET Pa3BUTHIO Y O0YJAIOIINXCs YMEHHSI UCIIOIb30BATh
pas3UYHbIC BBIPA3UTENbHBIE CPEACTBA A3bIKA MATEMATUKH — CJIOBECHBIE, CHMBOJIMYECKUE,
rpaduueckre, BHOCHT BKJIa B (JOPMHUPOBAHNUE MPEICTABICHUI O POJIM MaTEMaTHKH B
Pa3sBUTHM LUBUWIN3ALUYU U KYJIBTYPBI.

Cornacno yuebHOMY IUIaHy, B 7-9-X Kiiaccax u3ydaeTcst yueOHbIi Kypc «Anredpay,
KOTOPBIH BKIIIOUYAET CIEAYIOLINE OCHOBHBIE pa3/ielibl cojiepxanus: «Huciaa u BEIYUCICHUSD,
«AnreOpanuecKkre BbIpaKeHUs», «YpaBHEHUS U HEpaBEHCTBa», «DyHKLIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7-M kiacce — 102 gaca (3
yaca B HeZIel0), B 8-M kiacce — 102 yaca (3 yaca B Hezenio), B 9-Mm kiacce — 102 ygaca (3
yaca B HEJICIIO).

Jis peanu3anuu mporpaMMBbl UCTIONB3YIOTCS YIE€OHUKH, TOMYIICHHBIE K UCIOIb30BAHUIO
IIPU pealn3alyi UMEIOLMX TOCYAAPCTBEHHYIO aKKPEUTALMI0 00pa30BaTeIbHbIX IPOrpaMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOIIEro, CPeTHET0 00IIeT0 00pa3oBaHusl OPTaHU3AIMSIMH,
OCYILLIECTBISIONIMMU 00pa30BaTeNbHYIO AEATEIbHOCTD, IPUKa30M MUHIPOCBELIEHUS OT
21.09.2022 Ne 858 ( ¢ U3BMEHEHUSAMU U JIOIIOJTHEHUSIMHU ):

« Maremaruka. AnreOpa: 7-if kinacc: 6a30BbIl ypOBEHb: yueOHUK; 15-¢ u3nanue,

nepepadoranHoe / Makapsrues FO.H., Munmiok H.I'., Hemkos K.W. u ap.; mox pen.

TenskoBckoro C.A. AkunoHepHoeoO1ecTBo «31aTenbCTBO
"IIpocsemenue"»2024, no 29.04.2027

« Maremaruka. Anre0Opa: 8-if kiacc: 6a30BbIif ypoBeHb: yueOHUK; 16-e u3nanue,

nepepaboranHoe / Maxkapsrues FO.H., Munatox H.I'., Hemkos K.W. u np.; mox pexn.

TenskoBckoro C.A. AkunonepHoeoO1ectBo «M3natensctBo "[IpocBemienue;
2024, no 29.04.2027

« Komsarun FO.M. TkaueBa H.E. Anre6pa: yueOnuk ans 9 kinacca — M.: AO

«U3narensctBo [Ipoceemenuey, 2019M.B. ®énoposa.no 31.08.2025

DNeKTPOHHBIE 00pa30BaTEIIBHBIC PECYPCHI, JOMYIIEHHBIC K HCIIOIH30BAHHIO IPH PeaTH3aIliuu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeNbHBIX IPOrpaMM HauaIbHOTO
o011ero, OCHOBHOTO OOIIET0, CpeTHEro o0IIero 00pa3oBaHus MPHUKa30M MUHIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

« Aunrebpa, 7 kmacc. DI'AOY AI10 «Axanemus Munnpocsemenus Poccuny;

« Adnre6pa, 8 knacc. DI'AOY JI10 «Akanemus MunmnpocsemieHus: Poccuny;

« Aunrebpa, 9 kmacc. PI'AOY AI10 «Axanemus Munnpocsemenust Poccuny;

Conep:kanue y4eOHOT0 nmpeamera
7 kiaace
Yucia v BbIYUCTICHUSA
e PannonanpHbIe yncna
e JIpoOu OOBIKHOBEHHBIE U JAECATUYHBIE, TIEPEXO0/1 OT OJHON (OPMBI 3alHCH APOOEH K
npyroi. IloHsaTHE paMOHAIBHOTO YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSAA0YUBAHUE
paloHaIbHBIX Yncel. ApupmeTnueckrue AeMCTBUS ¢ PAllMOHAIBHBIMU YHCIAMH.
Pemienue 3a1a4 u3 peaabHOM MPAKTHUKU HA YaCTH, Ha IPOOH.
e (CreneHs c HaTypalIbHBIM IIOKA3aTeJIEM: ONpe/esieHne, MpeoOpazoBaHue BhIpAKEHUN
Ha OCHOBE OIpeIeTICHH S, 3a1Ch OOJBIITNX YHCET.



e [IpoueHTsl, 3anKCh NPOLIEHTOB B BUJE IpOOU U IpoOU B BUJE IPOLEHTOB. Tpu
OCHOBHBIC 33/1a41 Ha IIPOLIEHTBI, PEIIECHHUE 3a/1a4 U3 PEaIbHOU IIPAKTHKU.

e [IpuMeHeHHE NIPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYPAIBbHBIX
YHUCEL.

e PeajbHble 3aBUCUMOCTH, B TOM YHCJIE IIPsIMasi U 00paTHAs IPONOPLUOHAIBHOCTH.
AsiredOpanyeckue BbIpasKeHMsI

e IlepemeHHBIE, UNCIIOBOE 3HAYCHUE BBIPAKEHUS C IIEpEMEHHON. JlonycThMbIe
3HAauYeHUs NepeMeHHBIX. [IpeacraBnenue 3aBUCUMOCTH MEXly BEJINYMHAMU B BUJIE
¢dopmybl. Beruncienus no popmynam.

e [IpeoOpa3zoBaHue OYKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PABHBIE BBIPAKECHMUS,
IIpaBUjIa IPeoOpa30BaHUs CYMM U IIPOU3BEACHUH, ITpaBUiIa PACKPhITHUS CKOOOK U
MIPUBEICHUS [TOI00HBIX CIaraeMbiX.

e (CBOIJCTBA CTENIEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.

e OpHowneHsl 1 MHOrouwieHsl. Ctenenb MHOrowieHa. CiioKeHHe, BBIUNTaHUE,
YMHOXXEHHE MHOTOWIEHOB. DOPMYJIbI COKpPAILIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaJpar pazHocTtu. PopMyiia pa3HOCTH KBaApaToB. Pa3noxkenne MHOrOWIEHOB Ha
MHOKHTEIH.

YpaBHeHust

e VYpaBHEHUE, KOPEHb YpaBHEHUs, IpaBUIIa IPeoOpa3oBaHKsl ypaBHEHMUS,
PaBHOCHJIBHOCTb YPAaBHEHUI.

e JluneliHOe ypaBHEHHE C OJTHOM IIEPEMEHHOM, YACIIO KOPHEW JIMHEHHOTO YPaBHEHMS,
pelieHue JIMHEHHBIX ypaBHeHH. COCTaBIIEHHE YpaBHEHUN 110 YCIOBHUIO 3a/1a4H.
Peniennie TeKCTOBBIX 3aJa4 C TIOMOILBIO YPaBHEHU.

e Jluneiinoe ypasnenue c 06yms nepemennvimu u e2o pagpux’. Cucrtema aByx
JIMHEWHBIX YPABHEHUN C ABYMs IEpEMEHHBIMU. PellieHne cucreM ypaBHEHUN
croco0oM noJcTaHOBKH. [IprMeps! peleHus TEKCTOBBIX 3a/1a4 ¢ IIOMOLIbIO CUCTEM
YPAaBHEHUM.

Koopaunartel u rpaguxku. @PyHkuun

e Koopaunara Toukn Ha npsimMoil. Uucnossle IpoMeKyTKH. PaccTossHrEe MexX Iy IByMst
TOYKaMH KOOPAUHATHOU IIPSMOM.

e [IpsmoyronbHas cuctema koopauHart, ocu Ox u Oy. Abcuucca U OpAMHATa TOYKU Ha
KOOpJAMHATHOM Tu1ocKoCTU. [TpumMeps! rpadukoB, 3a1aHHBIX popMynamu. UteHue
rpadMKOB peabHbIX 3aBUCUMOCTEH.

e [lonsarue ¢pynxuuu. I'padpux pynkuun. CpolictBa ¢pyHkuil. Jluneitnas pynkuus, e
rpaduk. ['padux pynkumu y = kx + b. I paghuueckoe pewenue nunetinvix ypaguenuil u
cucmem JTUHElHbIX YPABHEHULI.

8 knace
Yuciia 1 BbIYUCICHUSA

e KBanpatHslil kKopeHb U3 uucina. Ilonamue 06 uppayuonanrbHom wucne. /lecamuynuvle
npubaUdICEHUS UPPAYUOHATBbHBIX Yucel. CBONCTBA apu(METUUECKIX KBAAPATHBIX
KOpHEH M uX MpUMEeHEeHHe K TPpeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U
BBIYMCIICHUAM. /[elicmeumenvHble Yucia.

e C(Crenens c LeabIM [TOKa3aTesaeM U €€ cBoiicTBa. CTaHJapTHAas 3aluCh YHUCTIA.

1 31ech 1 manee KypcHBOM 06O3HAYCHBI TEMBI, H3Y4CHHE KOTOPBIX IPOBOIMTCS B O3HAKOMHUTEIHHOM
iane. [legaror caMocTosTENBHO OTpeneNsIeT 00beM U3y4aeMoro MaTepHrara.



AsiredOpanyecKkue BbIpasKeHU s

KBaaparHbIil TPEXUWIECH; pa3JIOKEHUE KBAJPATHOTO TPEXWICHA HA MHOKUTEIIH.
AnrebOpanueckas Apodb. OCHOBHOE CBOMCTBO aredpandeckoi Jpoou.
CnosxeHue, BBIMUTaHUE, YMHOKEHHE, JIeJICHUE allreOpandeckux ApoOei.
PanmonanbHble BoIpaskeHUs U MX IPeoOpa3oBaHue.

YpaBHeHHsI U HEPABEHCTBA

KBanparnoe ypaBHeHue, popmyrna KopHei kBaapaTHOro ypaBHeHus. Teopema Buema.
Pemienue ypaBHeHM, CBOIAIMXCA K TMHEHHBIM U KBaapaTHBIM. [Ipocreitmme
IPOOHO-paLlOHAJIbHBIE YPABHEHMSL.

I'paghuueckas unmepnpemayus ypagueHutl ¢ 08yMs nepemMeHHbIMU U CUCTeM
JIUHEUHbIX YPABHeHUl ¢ 08yMs nepemeHnHbiMuy. 1IpuMepsl peleHus: cucTeM
HEJMHEWHBIX YPAaBHEHUH C IByMS IIEpEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OIHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM.
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MIEPEMEHHOI.

DOYyHKIUH

[Tonstue pynkuuu. O6macTh onpeneneHus U MHOKECTBO 3HaUeHUH (YHKIUH.
CniocoOsI 3a1anus QyHKIUH.

I'paduk pynkuuu. UYrenue cBoicTB GyHKIMH 110 e€ rpaduky. [Ipumeps! rpaduxos
GyHKIUH, OTpaXkarouX peajbHble MTPOIECCHI.

DyHKIUH, ONHCHIBAIOLIIE PSIMYIO U 00PaTHYIO TPOMOPLHOHAIBHBIE \X
3aBUCHMOCTH, UX rpaduku. Oynkiun y = x%, Yy = X3,y = X, y = k. Ipaghuueckoe
peulerue ypasHeHuti U cucmem ypagHeHul.

9 kjaacc
Yuca 1 BLIYUCTCHUA

JlelicTBUTENIbHBIE YUCIIA

PanmonaneHble Ycna, uppayuoHaibHole YUCid, KOHeuHble U OecCKOHeuHble
oecamuunvie Opodou. MHooicecmso oelicmeumenvusix yuces, Oeucmsumenbhble YUCLd
Kak beckoHeyHbvle decsimuinble Opoou. Bzaumno oonosnaunoe coomeemcmeue
MeAHCOY MHOIHCECMBOM OCUCMBUMENbHBIX YUCE U KOOPOUHAMHOL NPAMOLL.
Cpasnenue OelicmeumenbHuIX yucel, apupmemuyeckue 0elucmsaus ¢
oelicmeumenbHbIMU YUCTAMU.

N3mepenus, npudIuzKeHUsI, OLEHKH

Pa3mepsr 00bEKTOB OKPYKAFOIIETO MUPA, JUTUTSIFHOCTD ITPOIIECCOB B OKPYKAIOIIEM
MUpE.

[TpubmmkEHHOE 3HAYEHUE BEIMYUHBI, TOUHOCTh MPpHOIKeHns. OKpyriieHue Yrced.
[IpukuaKa 1 OleHKa Pe3yIbTAaTOB BEIYUCICHHIM.

YpaBHeHHsI M HEPABEHCTBA

YpaBHEHHUs C OJHON IEPEMEHHOU

JIunelinoe ypaBHeHue. Penienne ypaBHeHul, cBoAsIMXcA K TMHEMHBIM. KBagpaTtHoe
ypaBHEHUE. Perienue ypaBHEHNM, CBOIAIIMXCS K KBAJAPATHBIM.

bukBangpaTtHoe ypaBHeHUE. [Ipumepuvl peuienus ypasguenuil mpemseti U Yemeepmou
cmenenell pasiodceHuem Ha MHONCUMENU.

Pemienune npoOHO-paliMOHAIBHBIX YpaBHEHHH. Pemienre TeKCTOBbIX 3a1a4
anreOpandecKuM METOZIOM.

CucreMbl ypaBHeHH

VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U ero Tpaduk. Penenne cucteM IByX JIMHEHHBIX
YPaBHEHUH C ABYMs IEpEMEHHBIMU. PellleHne cucteM IByX YpaBHEHHU, OHO U3



KOTOPBIX JIMHENHHOE, a pyroe — BTOPOH creneHu. I'paduueckast nHTeprpeTarus
CUCTEMBI YPAaBHEHUH C JBYMS [IEPEMEHHBIMHU.

Perienue TekCcTOBBIX 3a7au anredpandeckuM CrocoOoM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pewienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOM. Perenue cucrteM JIMHENHBIX
HEpaBEHCTB ¢ 0JHON nepeMeHHoi. KBagpaTHbie HepaBeHcTBa. [ padudeckas
UHTEPIIpETALVsI HEPAaBEHCTB M CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMHU.
DOYyHKIUH

KBagpatnunas ¢pynkuus, e€ rpaduk u coiictsa. [lapabosna, KoOpAMHATHI BEPLUIMHbI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduku dpynxmmii: y = kx, y=kx + b, y = x2, y=k/x, y=V X, U UX CBOWCTBA.
YucnoBble OCIEN0BATENBHOCTH

Omnpeznenenue U crocoObl 3a1aHUs YUCIIOBBIX M10CIIEI0BATEIbHOCTEN

[TonsiTHE YMCIIOBOM 1TOCIIENOBATEIBHOCTHU. 3aJaHHUE ITOCIIE0BATEIbHOCTU
peKyppeHTHOH Gpopmyiioil u hopMysoi n-To uieHa.

ApudmMernyeckasi M reoMeTrpu4ecKasi porpeccuu

Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyibl n-ro yieHa
apu(pMeTHYECKONH U FreOMETPUUYECKOH NPOrpeccHii, CyMMbI IEPBBIX N YJICHOB.

H3z00pasicenue unenoe apugpmemuueckoli U 2eoMempuieckoli npoepeccuil mouKamu

HA KOOPOUHAMHOU naockocmu. Jluneunwiil u s3xcnonenyuanvHulti pocm. CnosicHvle
npoyeHmbol.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbl

JIN4YHOCTHBIE pPe3yJIbTAThI

JInuHOCTHBIE pe3ybTaThl OCBOEHHS MPOTrpaMMbl yueOHOT0 Kypca «Asredpay
XapaKTepU3yIOTCA:

MOTHBaIUSI K 0OYYEHHIO MaTEMATHKE U 11eJIeHAIIPaBIEHHOMN T03HABATEIBHOM
JesITeIbHOCTH;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeATeIbHOCTb,
TPeOYIONIYI0 MAaTEMAaTHYECKUX 3HAHUM, B TOM YHCIIE YMEHUE YUYUTHCA Y IPYTHUX
JTIOJICH;

CIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITH TOTOBBIM JICHCTBOBAThH B
OTCYTCTBHE rapaHTHH yCIIeXa;

criocobHocTh oOyuatomuxcs ¢ 3[IP k oco3HaHuIo CBOUX ASPHUIIMTOB U MPOSIBICHUE
CTPEMIICHHUSI K UX MPEOJO0IEHUIO;

CIOCOOHOCTH K CAaMOPa3BUTHIO, YMEHHE CTAaBUTh JOCTHKUMBIE TIEITH;

YMCHUE pa3jindyaThb y‘-Ie6HBIe CUTyalliu, B KOTOPBIX MOXXHO )ICfICTBOBElTB

CaMOCTOATENIBHO, U CUTYalllH, II€ CJIEYET BOCIOIb30BATHCS CIIPABOYHON
uHpopManMel Ui IpYTUMHU BCIIOMOTaTeIbHBIMH CPECTBAMU;

CIIOCOOHOCTh TIEPEHOCHUTD IOJIyUE€HHBIE B X0J1€ 00yYEHHS 3HAHUS B aKTYaJIbHYIO
CUTyaluio (Ipu pelIeHUH KUTSHCKUX 3a/1a4, TPeOYIOIIMX MaTeMaTUYeCKIX 3HaAaHUH);
CIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSAX U MTPaBUIIaX MPOBEACHUS
IIPOMEKYTOUYHON U UTOTOBOM aTTECTALUU;

OBJIaJIcHHE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

1) IaTpuoTHYECKOE BOCITUTAHHE:

IIPOSIBJICHUEM MHTEPECA K IIPOLUIOMY U HACTOALLEMY POCCUNMCKOM MAaTEMAaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTH)KEHUSAM POCCHUICKUX MAaTEMAaTUKOB U POCCUUCKOMN
MaTeMaTquCKOﬁ ITIKOJIBI, K UCITIOJIBb30BaHUIO 3THUX I[OCTI/I)KGHI/Iﬁ B ,[[pyTI/IX HayKax nu
MPUKIIATHBIX chepax;



2) rpaKIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

* TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEH TpayKIaHWHA U PEeaTM3allii ero Mpas,
IIPEJCTaBICHUEM O MAaTEMAaTHUECKUX OCHOBaX ()YHKLIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SIBJICHUH, IPOLEAYp TPAKAAHCKOTO 001IeCTBa (HarpuMep, BEIOOPHI,
OIIPOCHI), FOTOBHOCTBIO K 0OCYKICHHUIO STHUECKUX IIPOOIIEM, CBI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HayKH, OCO3HAHNEM BaKHOCTH MOPAJIHHO-
TUYECKUX IPUHIUIIOB B I€ATEILHOCTH YUE€HOIO;

3) TPy/10BO€ BOCIIUTAHHE:

* YCTaHOBKOH Ha aKTMBHOE Y4acTHE B PELICHUH MIPAKTUYECKHX 3a/1a4 MaTEMATHYECKON
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEeMaTH4YECKOTO 00pa30BaHus Ha
IPOTSDKEHUM BCEH JKU3HU [T YCIIEUTHOHM NpodecCHOHanbHOM NesITeIbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M ITOCTPOSHUEM
MH/AMBUYAJIbHOM TPAeKTOpUU 00pa30BaHMs U )KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX
MHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTHYecKoe BOCIIUTAHNE:

*  CIOCOOHOCTBIO K SMOIIMOHAIILHOMY U 3CTETHUECKOMY BOCIPHUSATHIO MAaTEMaTHYECKIX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HH, yMEHHEM BUIECTh MaTeMaTHUECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMSI:

+ OpHEHTAIMel B ACATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOAbI U 00I1IeCTBa,
MMOHMMaHHEM MaTeMaTHYECKOW HAyKH KaK c(hepbl YeIIOBEUECKOU eI TeIbHOCTH,
9TAIOB €€ Pa3BUTUS U 3HAYMMOCTH U1 Pa3BUTHS LIUBUIN3ALMH, OBJIJICHUEM S3bIKOM
MaTeMaTHKH ¥ MaTEMaTHYECKOHN KyJIbTYpOi KaK CPEeJICTBOM IIO3HAHUS MHpAa,
OBJIa/IEHUEM MPOCTEUIIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaAHHE KYJIbTYPHI 310POBbSI  IMOLHOHAIHLHOTO
Os1aromosty4ms:

*  TOTOBHOCTBHIO IPUMEHSTh MaTEeMaTHUECKHE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbS,
BEJICHHUS 3/J0POBOT0 00pa3a KU3HU (310pOBOE MUTaHHE, COATaHCUPOBAHHbIN PEXKUM
3aHSTUN U OTJbIXA, perysipHas pu3nyeckas akTUBHOCTH), CHOOPMUPOBAHHOCTHIO
HaBbIKa pedIeKcuu, MpU3HaHUEM CBOETO IIPaBa Ha OIIMOKY U TaKOI'o ke MpaBa
JPYTOro YeJI0BeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

 OpHEHTaIMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUHN JIJIsl pEIIeHUs 3a/1a9 B
00JIaCTH COXPAaHHOCTHU OKPYXKArOIle Cpe/ibl, IUIaHUPOBAHMS TOCTYIIKOB U OLEHKH UX
BO3MOXKHBIX ITOCJIEJICTBUI /711 OKpY>KaroIel Cpe/ibl, 0COZHAHUEM TT100aIbHOrO
XapakTepa 3KOJOrMYeCKUX Mpo0sIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEeHSIONIMMCSl YCJIOBHSIM COIMAJIBLHON ¥ MPUPOIHON Cpeabl:

* TOTOBHOCTBIO K JCUCTBUSIM B YCIOBHUAX HEONPEAETCHHOCTH, IIOBBIILICHUEM YPOBHS
CBOEGH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSITeTbHOCTh, B TOM YHCIIe YMEHUS
YUUTBCS Yy APYTUX JHOIeH, TPUOOpETaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHUS,
HABBIKH U KOMITETCHIIUU U3 OMBITA IPYTHX;

*  HEoOXOIUMOCThIO B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Kcie (POPMYTUPOBAThH
WU, TIOHATHSL, TUIIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH IC(OUITUTH COOCTBEHHBIX 3HAHUI W KOMITCTEHITHIH,
TUTAHUPOBATh CBOE PA3BUTHE;

*+  CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThL CTPECCOBYIO
CUTYAalHIO KaK BBI30B, TPEOYIOIHNI KOHTPMED, KOPPEKTUPOBATH IPUHUMAECMBbIE
peleHust U AeHcTBUs, GOPMYIHPOBATh U OLICHUBATH PUCKU U NTOCIIEACTBUS,
(hOpMHUPOBATH OTIBIT.



MertanpeamMeTHble pe3yabTaThl
OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMMO3HABATEIbHBIMU 1€HCTBUAMM:

yCTaHaBJIMBATh IPUYUHHO-CIIEZCTBEHHBIE CBSI3U B X0J1€ YCBOEHUS MATEMaTHYECKOTO
MaTepHaa;

BBISBIISITH NE(UIUT JAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHHsI TOCTABICHHOM 3a1auu;

C TIOMOUIBIO YUUTEIISI BEIOUPATH CIIOCO0 peIIeHHs] MaTeMaTH4eCKOH 3a1aun
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

IPUMEHSATh U IPeo0pPa30BbIBATh 3HAKU M CUMBOJIBI B XO/1€ PEIICHUS MAaTeMaTUYECKHX
3ajad;

yCTaHaBJIMBATh KCKOMOE U JIaHHOE MPH PEIIEHUH MaTeMaTH4YeCKOH 3a/1aui; IOHUMATh
Y UHTEPIIPETUPOBATh UH(OPMALIMIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMUS;
WITIOCTPUPOBATH PelIaeMble 3a1auu TpapuuecKuMu cxemaMu; 3(pPpeKTuBHO
3alIOMHHATh U CUCTEMaTH3UPOBATh HHPOPMALIHIO.

IOHUMATh U UCII0JIb30BaTh MaTEMAaTHYECKHUE CPEACTBA HAIIAIHOCTH (rpaduKy,
JMarpaMMbl, TaOJIMLbI, CXEMBbI U JIp.) ISl UIUTIOCTPALlUH, HHTEpIpETally,
apryMeHTaluH.

OBnane}me YHuuBEpCaJdbHBIMHU y'—leﬁﬂblMI/l KOMMYHHUKATHBHBIMHA I[eﬁCTBHHMH:

OpPraHU30BBIBATH YUEOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEIEM
U CBEpCTHUKAMH B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOAUTH OOIIME CIOCOOBI paboThI; paboTaTh B rpyIIIE:
HaXOJUTh O0Illee pelIeHNe U pa3peniaTh KOHPIUKTHI HA OCHOBE COTJIACOBAHMUS
MO3UIHK M YyU€Ta HHTEPECOB; CIIYIIATh MApTHEPA; (GOpMyTUpOBaTh, ApTyMEHTHPOBATH
U OTCTauBaTb CBOE MHEHUE;

MPOrHO3MPOBATh BOSHUKHOBEHHE KOH(MDIUKTOB MPU HATMYUU Pa3HbIX TOUEK 3PEHUS U
pazpemiath KOH(QIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIINNA BCEX YUaCTHHUKOB;
apryMEHTHUPOBATh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C IMO3ULUAMU TapTHEPOB B
COTPYJIHUYECTBE IPU BHIPAOOTKE OOIIETO PEIIEHUs B COBMECTHOM JESITENbHOCTH;
BBITOJIHATH CBOIO YaCTh pabOThI, JOCTUTaTh KAU€CTBEHHOT'O pe3ysbTaTa U
KOOPAMHUPOBATH CBOU JCHCTBUA C APYTMMU YJIEHAMHA KOMAH/bI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B 00NN IPOAYKT.

OeBjaaaenue YHuuBEpCaJdbHBIMU yqeﬁm,an PETryJIATUBHBIMUA JeHCTBUSIMU:

CTaBUTH IIeJTH, BEIOUPATh U CO3/1aBaTh AITOPUTMBI JIsl PEIICHUS YUeOHBIX
MaTeMaTHYECKUX MpodIIem;

MJIAHUPOBATH U OCYIIECTBIIATh JEATEIIbHOCTh, HAIIPABICHHYIO HA PEIICHUE 3374
HCCIIEIOBATENBCKOTO XapaKTepa.

dbopMyITHUpOBaTh U yAEPKUBATh yUEOHYIO 3a/1ady, COCTABIIATH IIaH U
MOCJIE0BATEIbHOCTh JCHCTBUM;

OCYIIECTBIISATh KOHTPOJIb 10 00pa3ily ¥ BHOCUTh HEOOXOAMMBIE KOPPEKTUBBHI;
KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT yueOHOW MAaTEMATHUECKOHN NeATebHOCTH;
aJICKBaTHO OIIEHWBAThH NMPABUILHOCTh WIJIH OIMTMOOYHOCTH BHITIOJHEHUS YI€OHOH
3a/1a4u, €€ OOBEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHUS;
CIMYaTh COco0 ACHCTBUS U €ro Pe3yabTaT C 3aJJaHHBIM dTAIIOHOM C IIENIbIO
oOHapyKeHHsI OTKJIOHEHUH U OTJIMYUI OT ITaJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MPU PEIICHUH YU4eOHOM 3a1a4H;
MOHUMATh TPUYHUHBI, IO KOTOPHIM HE ObUT TOCTUTHYT TPEeOYyEeMBbIi pe3ybTaT
NESTETLHOCTH, ONPEACIIATh MO3UTHBHBIC M3MEHEHHUS U HaINlpaBJIeHUs, TpeOyromme
nanbHeue padoTsr,

PETYIUPOBATH CIIOCOO BHIPAKEHUS IMOITUH.

Ba3oBble Jjornueckue aeicTBu:



BBISBIIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUI MEX]Ty TOHATUSAMH, (POPMYITUPOBATH ONpPEACTICHNS IOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCU(PUKALIMN, OCHOBAHUS JUIS
0000I1IeHUS ¥ CPABHEHUS], KPUTEPUH ITPOBOIMMOTO aHATN3a,;

BOCIIPMHUMATh, (POPMYIUPOBATh U NPEOOPa30BIBAT CYXKIECHUS: YTBEPAUTEIbHbIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IIUE, YCIOBHBIE;

BBISBJIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUNS B
(akTax, 1aHHBIX, HAOTIOIEHUAX U YTBEPKICHUSX, IPeAaraTb KpUTEPUH JUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIEJIaTh BBIBOJIbI C MCIIOJb30BaHUEM 3aKOHOB JIOTUKH, J€YKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa30uparh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIECHUH (MIPSIMBIE U OT
IIPOTUBHOTI'0), IPOBOJUTH CAMOCTOSTENIbHO HECIIOKHBIE 10KA3aTeNIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BRICTPAMBATh apryMEHTAIINIO, IPUBOIUTH IPHMEPHI U
KOHTpPIpUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS;

BbIOMpaTh crioco0 pemeHus yaeOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peleHusl, BIOupaTh Hanbosee NOAXOASIIMHI ¢ Y4ETOM CaMOCTOATENIbHO BbIAEICHHbBIX
KpUTEPUEB).

Ba3oBbIe HccienoBaTeJbCKe TeiiCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIILCKUIT HHCTPYMEHT TIO3HAHMSI,
(bopMyITHPOBATH BOMPOCHI, GUKCUPYIOIIUE IIPOTUBOPEYIHUE, IPOOIIEMY,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHUE;

MIPOBOJMTH IO CAMOCTOSATEIHFHO COCTABIICHHOMY TUIAHY HECJIOKHBIA IKCIIEPUMEHT,
HEeOOJIbIIIOe HCCIeAOBaHNE IO YCTAHOBICHUIO 0COOEHHOCTEH MaTeMaTH4YeCKOTo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COO0i;

CaMOCTOSITENNLHO (POPMYITUPOBATH 000OIIEHNUS 1 BBIBOABI IO Pe3yIbTaTam
MIPOBEJICHHOTO HAOJFOICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH ITOTYICHHBIX
PE3yNbTaTOB, BHIBOJAOB U 0000IIEHU;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKIKE BBIIBUTATh
MIPEINOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIISATH HEJJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMALINH, TAHHBIX, HEOOXOJUMBIX
JUISL pellieHus 3a/1auH;

BBIOMPATh, AaHAIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpATH (GOPMY MpeACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH peIlIacMble
3aJlayM CXeMaMH, JuarpaMmmamu, HHOM rpaguKoil 1 ux KOMOMHAIMSIMU;

OLIEHUBATh HAIEKHOCTh HH(OPMAIMU IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIIEM HITH
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHuKaTHBHBIC yHUBEpCcaabHbIC yYeOHbIEC 1eICTBHUA:

BOCIIPUHUMATh U q)OpMy.TIHpOBaTB CYKACHUA B COOTBECTCTBHUHU C YCJIOBHUAMU U LEITAMU
OOIIeHMsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUSI 110 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATH MOJTYYEHHBIN PE3yJIbTaT;

B XOJIe 00CYX/ICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMBI,
pOOJIEMBI, pelIaeMOl 3a/1a4H, BHICKa3bIBAaTh UJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS,
COIIOCTABIIATH CBOU CYXKACHUS C CY)KACHUAMHU IPYTUX YYaCTHUKOB JUAJIOra,
0OHapyXHBaTh PA3TMYHE U CXOJCTBO MO3UIINKA, B KOPPEKTHOH (hopme
(hopMyIIMpOBaTh pPa3HOTIACHS, CBOU BO3PAKEHUS;



NPECTaBIIATh PE3YJIbTAaThl PEHICHUS 3aauu, SKCIIEPUMEHTA, UCCIICIOBAHNUS, IPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (DOPMAT BHICTYIUICHUS C YY4ETOM 3a/1a4 MPE3CHTAIUN 1
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYaTbHOU PabOTHI
MU PEUICHUN YYEOHBIX MaTEMAaTHYCCKHX 3a/1a4;

MPUHUMATS 11€JT1b COBMECTHOMU JCSITEILHOCTH, TUTAHUPOBATH OPTraHU3AIUI0
COBMECTHOH paboThI, paclpeneNsaTh BUAbI paboT, JOrOBapUBaThHCs, 00CYKIaTh
MIPOLIECC ¥ PE3YJIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B IPYNIOBBIX (popMax paboThl (00CYkICHHS, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIP.), BBITIOIHSATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOH
JCUCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl, OIICHUBATh KAUECTBO CBOETO BKJIA/Ia B
OOMIH MPOTYKT IO KPUTEPHUSAM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH
B3aMMOJICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

CaMOCTOSITENILHO COCTABJISITh I1JIaH, aJITOPUTM PELEHUS 3a7auu (WU €ro 4acTh),
BBIOMPATH CIIOCO0 peIIeHHs] ¢ Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETOM
HOBOM MH(}OpMaIuu.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOIIeCcCa U pe3ybTaTa PeeHus
MaTEeMaTHYCCKOM 3a1a9Hu;

NpEeABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEUICHUU 33]1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OITUOOK,
BBISIBJIEHHBIX TPYJAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHOW LIEJIA U YCIOBUSM,

OOBSICHATH MPUYNHBI JOCTHXKCHUS WM HEOCTUKEHHS 11€TTH, HAXO/IUTh OIIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.
[lepeuens (koauduxaTop) mpoBepseMbIX TpeOOBaHUI K MeTampeaMETHBIM pe3ylbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus

Kog ITpoBepsieMble TpeOoOBaHMS K METalpeAMETHBIM pe3yabTaTaM OCBOEHUS
IIPOBEPSIEMOr0 | OCHOBHOM  00pa3oBaTelbHOW  MpOrpaMmbl  OCHOBHOIO  OOIIEro
TpeOoBaHuUs o0pa3oBaHUs
1 ITo3naBarensHbie YV /]
1.1 Ba3oBble mornueckue aeiicTBUS
111 BoisBIsATE M XapakTepu30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(stBNIEHU)

1.1.2 YcTaHaBnuBaTh CYIIECTBEHHBIN MpPH3HAK KiIacCU(UKAIIMKM, OCHOBaHUS
111 0000IIEHUS M CPAaBHEHUs], KPUTEPUH ITPOBOIMMOI0 aHAJIN3a

113 C yuéroM mnpenyoXKeHHOM 3aJaud BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUSI B paccMaTpUBaeMbIX (pakTaX, JAHHBIX U HAOIIOJCHUSIX;
npe/ularaTb  KpUTEpUM s BBIABICHHMS ~ 3aKOHOMEpPHOCTEH |
NPOTHBOPEUYHUH;  BBIBIATE  Aepuuut  wHOOpMAIMH,  JAHHBIX,
He0OXOJIMMBIX JJIsl pelIeHHs] OCTaBICHHOM 3a7auun

114 BBISIBIIATE TPUYMHHO-CIIEACTBEHHBIE CBSI3M NPH W3YyYSHHWH SIBJICHUN H
IPOLIECCOB

1.1.5 Jlenatb BBIBOJBI C MCIIOJIb30BAaHUEM JE€AYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOYEHUH 10 aHaJIoruy, (HOpMyIHpOBaTh
TMIIOTE3bl O B3aUMOCBA3SIX

1.1.6 CamocToATeNbHO BBIOMpPATh CIOCOO perieHust y4yeOHOM  3amauu




(cpaBHUBaTHh HECKOJIBKO BapUaHTOB pEIlIEHHUs, BBIOMpaTh Haubosee
MOIXOJIUINM ¢ YYETOM CaMOCTOSITENIBHO BbIJIEJIEHHBIX KPUTEPUEB)

1.2

bazoBrie HUCCICA0BATCIILCKUEC I[CﬁCTBPIH

121

[IpoBoaWTh 1O CAMOCTOSITENIHHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOXKHBIN IKCIIEPUMEHT, HEOOJIbIIIOE UCCIICAOBAHNE IO YCTAaHOBICHHUIO
ocoOeHHOCTe 00bEeKTa M3y4YeHHUs, IPUUYMHHO- CIEACTBEHHBIX CBS3EH U
3aBUCUMOCTEH 00BEKTOB MEXKTy COO0H

1.2.2

OneHuBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCJIEIOBAHMS (IKCIEPUMEHTA)

1.2.3

CamocTtosTenbHO (HOpMyIHpoBaTh 0000IIEHNS U BBIBOBI

[0 pe3yJibTaTaM MPOBEAEHHOrO HAOIOICHUS, OIbITA, HCCIICAOBAHUS,
BJIaJICTh HHCTPYMEHTAMH OILIEHKHU JOCTOBEPHOCTH MOJYYECHHBIX BBHIBOIOB
U 00001EeHu

124

HpOFHOSI/IpOBaTB BO3MOXKHOC z[aaneﬁmee Pa3sBUTHC IIPOLIECCOB,
COOBITHH U HX MOCJICACTBHA B AaHAJOTUYHBIX HJIM CXOJHBIX CUTyallUAX,
BbIABUI'aTb IIPCAIIOJIIOKCHUA 00 ux Pa3BUTHU B HOBLBIX YCIIOBUSAX U
KOHTCKCTax

1.2.5

Hcnonbs3oBarh  BONMPOCHI  Kak  MCCIENOBATEIbCKUNA  MHCTPYMEHT
MTO3HAHMS;

(dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE Pa3pbiB MEXKAY PEalbHBIM U
KEJIaTeIbHBIM ~ COCTOSIHUEM CHUTYyalluH, OOBEKTa, CaMOCTOSATEIHHO
yCTaHaBJIMBAaTh HCKOMOE U JaHHOE;

dbopMUpOBaTh THUIIOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHUU U
CYXKJIEHUW JPYTUX, apr'yMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE

1.3

Pabora c unpopmanueit

13.1

[IpuMeHATH pa3nuyHbIe METOABI, THCTPYMEHTBI U 3aIIPOCHI IIPU ITIOMCKE U
orbope wuHpOpMaMKM WIM JAaHHBIX W3 HCTOYHUKOB C YYETOM
MpeIJIOKEHHON yueOHOM 3a1aui U 3aJJaHHBIX KPUTEPHEB

1.3.2

Bri6upath, aHanuM3upoBaTh, CUCTEMaTHU3UPOBATh U HMHTEPIPETUPOBATH
MHGOPMAILIMIO PA3IMYHBIX BUAOB M (OPM MPEACTABICHUS; HAXOIUTh
CXOJHBIE apryMEHThI (MOATBEPKAAIOIINE WM ONPOBEPrarolive OJHY U
Ty %€ U1, BEPCHIO) B pa3IMYHbIX HH(OPMAIIMOHHBIX HCTOYHUKAX

133

CamocToATenbHO BBIOMpATh ONTUMAIbHYIO (OPMY THpEeACTaBICHUS
nH(pOpMallMd M WUIIOCTPUPOBATh peIIaeMble 3a/aydl  HECIOXHBIMU
cXeMaMH, AMarpaMMaMu, HTHOM rpadukoi 1 uX KOMOWHAIMSIMU

1.34

OnenuBaTh HaJIEKHOCTH UHPOPMAIUU MO KPUTEPUAM, MPEIIOKEHHBIM
[1e€JarOTUYECKUM paboTHHUKOM WU c(opMyIHPOBAHHBIM
CaMOCTOSITEIILHO

1.3.5

3(b(I)CKTI/IBHO 3alIOMWHATh U CUCTCMATU3UPOBATH I/IH(l)OpMaL[I/IIO

Kommynukatusasle YV /|

2.1

OO01enue

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3peHHs) B YCTHBIX M MMCbMEHHBIX TEKCTaX

2.1.2

B xone nuanora u (wiM) AMCKYCCHUU 3aJaBaTh BOIPOCHI MO CYIIECTBY
oOcyXJaeMOl TeMbl U BBbICKa3bIBaTh WJIEH, HAlIEJICHHbIE Ha pEHICHHE
3aJjauu U TOJJepKaHue OJarokenaTeIbHOCTH OOLICHHS; COMOCTaBIATh
CBOM CYXIEHHS C CYXICHHSIMH JPYIMX YYacTHMKOB JHaJIora,
OOHapy>KUBaTh Pa3IMYMe U CXOJICTBO NO3ULIUI

2.1.3

HY6J'II/I‘IHO MNpCeaACTaBJIATH PE3YIbTAThI BBITIOJIHEHHOT'O OIIbITa
(dKCTIepUMEHTA, UCCIICIOBAHMUSI, IPOCKTA);




CaMOCTOSITENIbHO BBIOMPATh (opMarT BBICTYIUICHHS C Y4E€TOM 3ajad
MPE3CHTAIIMM U OCOOCHHOCTEH ayJUTOPUU M B COOTBETCTBUM C HUM
COCTABJISITh YCTHBIE M IMCBMEHHBIE TEKCTBl C HCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MAaT€pPUAJIOB

2.14

Bocnpunumare u ¢GopMynupoBaTh CYXKAEHHS, BBIpaKaTh SMOIMH B
COOTBETCTBHMM C LEISIMH M YCIOBHAMU OOUICHHMS; pacro3HaBaTh
HeBepOabHbIE CpeACTBAa OOIICHUS, MOHUMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, 3HaTh M PACIO3HABATH MPEANOCHUIKA KOH(MIMKTHBIX CUTYallUid U
cMsryaTh KOHQUIMKTBI, BECTH IE€PEroBOpbI; IOHMMATh HaMEpPEHUs
JIPYTUX, TPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K COOECEIHUKY H B
KOPPEKTHOI opme GopMyIupOBaTh CBOM BO3PAKECHHS

2.2

CoBMecTHA IeATENbHOCTD

2.2.1

[loHuMaTh W  WCHOOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUAYAIBHOH pPAaOOTBl TPH PENICHUH KOHKPETHOW MPOOJIEMEI,
00OCHOBBIBATh ~ HEOOXOJMMOCTh TPUMEHEHHUS TPYMIOBBIX  (hopMm
B3aMMO/ICHCTBUS MIPH PEIICHUH MOCTABIICHHOW 3a/1a4M; IPUHUMATH I1ITh
COBMECTHOHN JIESTEITbHOCTH, KOJUIGKTUBHO CTPOWUTH JEHCTBHS TO €€
JOCTIDKEHHUIO:  PaclpenesisiTh POJH, JIOTOBAPUBATHCA, OOCYKIAaTh
MpoIecC M PEe3yJbTaT COBMECTHOH pPabOThI; YMETh 0000INaTh MHEHHS
HECKOJIBKUX YEJIOBEK, MPOSIBJIATH TOTOBHOCTH PYKOBOJUTH, BBITOJHSTH
MOPYYCHHUs, TOMYUHATHCS; IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, oOmpenensITh CBOK poib (C Y4ETOM MPENNOYTeHUH |
BO3MOYKHOCTEH BCEX YYAaCTHHKOB B3aMMOJICHCTBHS), paCIPEACISITh
3a/laud MKy WICHaMH KOMAaHIbI, Y4aCTBOBATh B TPYIIOBBIX (hopmax
paboTsl (00CyKaeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE);
BBITIOJTHATH CBOIO YacTh Pa0OTHI, JIOCTUTaTh KAYECTBEHHOTO Pe3yiibTara
M0 CBOEMY HAIpPaBJICHHUIO U KOOPAUHUPOBATH CBOU JACUCTBUS C IPYTUMU
qJIeHaMU KOMaHIbl;

OILICHMBATh KAa4eCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENTLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS,
CpaBHMBATh pe3yNbTaThl C MCXOJHOW 3ajauell M BKJIAJ] KaKIOTO 4JeHa
KOMaHIbl B  JOCTIDKEHHE  pPE3yJlbTaTOB,  pa3NensiaTth  cdepy
OTBETCTBEHHOCTH U TPOSIBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA
nepes rpynmnou

Perynarusueie YV /|

3.1

CaMoopraHmauI/m

3.11

BbIBIIATE  TIpOONIEMBI  JUIT  pemieHWs B JKU3HEHHBIX H  YYEOHBIX
CUTYalUsX;

CaMOCTOSITENTFHO COCTaBJISTh AalTOPUTM pEHICHUs 3amadd (WM ero
4acTh), BBIOMpPATh Crocod pemeHus y4yeOHOM 3agauum c  y4yéTom
MMEIOIHXCS pecypcos " COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBaTh MpearaeMble BAPHAHTHI pelIeHUH

3.12

OpueHTHpPOBAaThCS B PA3NUYHBIX TOJXOJAX MPHHATHS  peIIeHHH
(MHOUBHlya IbHOE, NPUHSATHE PEIIEHUS B TPYIIe, MPUHATHE pPELIeHUH
TPYIIIOiA);

COCTaBJIATH IJIaH JACUCTBHUM (IJI1aH peanu3alui HaMEUYeHHOI'O ajJropuTMa
penIeHus), KOPPEKTUPOBATh NPEAJIOKEHHBI alroput™M ¢ y4ETOM
MOJTyYeHUs] HOBBIX 3HaHMH 00 HM3y4aeMoM OOBEKTe; HesaTh BBHIOOp U
OpaTh OTBETCTBEHHOCTh 3a PEIICHHUE

3.2

CaMOKOHTpOJIb




3.2.1

BJ'IaI[GTB crocodamu CAMOKOHTPOJIsI, CAMOMOTHBAIIUN U pe(l)HeKCI/II/I

3.2.2

BHOCHUTH KOPPEKTHBBI B JEATEILHOCTH HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
U3MEHUBIINXCS CHUTyalluld, YCTAaHOBJIGHHBIX OIIMOOK, BO3HUKIIMX
TPYIHOCTEN

3.2.3

JlaBaTb aJCKBaTHYIO OLICHKY CHUTyalud W Ipeiararb IUIaH €
U3MEHEHUS;

YYHUTBIBATh KOHTEKCT W NPEIBHIETb TPYJHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH NPH PELICHUU Y4eOHOHM 3a/aud, aJanTHpOBaTh PEIICHHE K
MEHSIOIIHUMCS 00CTOSITEIBCTBAM;

OOBSICHATH MPUYUHBI JOCTIDKEHHS (HEHOCTIDKEHHS) pe3yJbTaToB
NesTeNbHOCTH, JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh
HaxOJWUTh IIO3UTMBHOE B MPOU3OLIEAIICH CHUTYyalllH; OLECHUBAThH
COOTBETCTBHUE PE3YJIbTATA U LIEJIU YCIOBUAM

3.3

3MOHHOH3JII>HBII>'I HHTCEIICKT

3.3.1

Pa3HanTb, Ha3bIBaTb W YIIPABJIATH COOCTBCHHBLIMU OMOIUAMH U
OMOIHMAMU  JPYTHUX; BBIBJIATHD U aAHAJIUM3UPOBATH IIPHUYHHBI 3MOL[PII>1;
CTaBUTh CeOS HA MECTO Apyroro 4eJjaoBCKa, IMOHUMAaTb MOTHBBI H
HaMCPCHUA APYyroro, peryjinpoBaTrb croco0 BbIPAXXCHHA 3MOHHﬁ

3.4

[Ipunstue ceds u npyrux. OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY,
€ro MHEHUIO; MPHU3HABATh CBOE MPaBO Ha OIIMOKY M TaKoe K€ IpPaBo
ApYyroro; MPpUHUMATh ce0sl U IPYTUX, HE OCYXKIas; OTKPHITOCTb cebe u
JPYTUM; OCO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT

HpeI[MeTH])Ie pe3yJabTaThbl
OcBoeHue yqe6H0ro Kypca «Anre6pa» Ha YPOBHE OCHOBHOT'O 06Iuer0 06pa30BaH1/151 JOJIXKHO

o0ecrneunBaTh JOCTUKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB:
7 KIIACC

Yuciaa

U BBIYHCJICHUS

BeinonHsATh, coueTast ycTHbIE M MUCbMEHHbIE TPUEMBI, apu(MeTHYECKHE IEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHNs YMCIIOBBIX BBIPAXKEHUI; IPUMEHITH pa3HOOOpa3Hble CIIOCOOBI 1
MpUEMBI BBIYUCIICHUS 3HAYEHUH IPOOHBIX BBIPAXKEHUMN, COJIEPKAIMX OOBIKHOBEHHbIE
U JIECITUYHBIE IPOOH.

[TepexonuTh OT O1HOM QOPMBI 3alKcH YKCceN K Apyroi (mpeodpa3oBhIBaTh
JECSITUUHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YaCTHOCTHU B
0ECKOHEUHYIO JECATUUHYIO Ipo0b). CpaBHUBATH U YIIOPSAJ0YMBATH PALMOHATIbHbIE
qucia.

OxpyrysTh uncna.

BbINOMHATE NPUKUAKY M OLIEHKY pe3yiIbTaTa BEIUUCICHHH, OLICHKY 3HAUEHU I
YHCIIOBBIX BBIPAKEHUH.

BbINONHATE AEWCTBUS CO CTENEHSIMHU C HaTypajlbHBIMU IOKa3aTeNIsIMU (C OTIOpOii Ha
CIPaBOYHYIO HH(POPMALIUIO).

[TpyMeHsTh MPU3HAKU JEIMMOCTH, Pa3I0KEeHHE Ha MHOXKUTEIN HATypaJIbHbIX YHCEll.
Pematp npocreiiniyie npakTHKO-OPUEHTUPOBAHHbIE 33aUH, CBSI3aHHBIE C
OTHOILICHUEM BEJINYMH, IPONOPLUOHAIBHOCTBIO BEIUYHH, IPOLIEHTAMH;
UHTEPIPETUPOBATH PE3YNIbTATHI PELICHUS 3a/1a4 C yUETOM OIPaHUYEHUMN, CBA3aHHBIX
CO CBOMCTBaMM paccMaTpUBAaEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs




OpueHTUPOBATHCS B MOHATUSIX U ONIEPUPOBATH HAa 6a30BOM YPOBHE alnredpanyecKkoi
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxomuTh 3Ha4ueHNs OyKBEHHBIX BBIPAKCHUN MTPH 33/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.
BrImonHATh TpeoOpa3oBaHus IEIOT0 BRIPAKCHHSI B MHOTOWICH TIPUBEICHUEM
MOIOOHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK.

BbINomHATE yMHOXKEHHE OJTHOYJICHA Ha MHOTOYJIEH U MHOTOW/IEHA Ha MHOTOYJIEH,
IPUMEHATH (OPMYITBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH (C OIOpoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

OcCymiecTBIATh Pa3oKeHNEe MHOTOWIEHOB HA MHOKUTEIN C MTOMOIIIBIO BEIHECECHHS 3a
CKOOKH 00IIIero MHOXKHUTEISI, TPYIIUPOBKH CIaraeMbIX, IPUMEHEHUsS (OpMYIT
COKpaIIEHHOTO0 YMHOXEHHUS (C OMOPO Ha CIPAaBOUYHYIO HH(POPMAIHIO).

[TpuMmeHsTh MpeoOpa30oBaHMsI MHOTOWICHOB JIJISl PEIICHHSI PA3TUYHBIX 33]1a4 U3
MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PCATbHOMN MPAKTUKH.

Hcnonk30BaTh CBOICTBA CTENEHEH ¢ HATYypaIbHBIMU MOKA3aTEIAMHU IS
npeoOpa3oBaHUs BBIPAKEHUH (C OMIOPON Ha CIPABOUYHYIO HH(POPMAITHUIO).

YPaBHeHI/Iﬂ U HEPAaBCHCTBA

Pemarts nuHeiHbIE ypaBHEHUS C OAHOM IIEPEMEHHOM, TPUMEHSISI IpaBUIIa IIEpexoaa
OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBLHOMY eMy. IIpoBepsiTh, ABIIsS€TCS JIM YUCIIO
KOPHEM ypaBHEHUS.

Hmets npeacrapieHue o rpaduuecKux MeTojax Npy pelieHUu! JIMHEHHBIX YpaBHEHUH
U UX CUCTEM.

[ToxOupats mpUMepkI Map YKCce, ABISIOMNUXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOH IJIOCKOCTH I'padK JIMHEHHOTO YpaBHEHUs C ABYMS
MIEPEMEHHBIMU; MOJIb3YSICh TPaPUKOM, IPUBOAUTH IPUMEPHI PELLICHUS] YPaBHEHUS.
Pemarb cucrempl JByX JIMHEWHBIX YPAaBHEHUH C IBYyMS IIEPEMEHHBIMH, B TOM YHCJIE
rpadudecku (¢ ornopoi Ha aNropuTM y4eOHBIX JeHCTBUIA).

CocTaBnsTh (1ocie COBMECTHOTO aHaJIN3a) U pellaTh JMHEWHHOE YpaBHEHHUE WU
CUCTEMY JIMHEWHBIX YPaBHEHUH 10 YCIOBHIO 3a]ja4ul, HHTEPIPETUPOBATD B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MIOJYyYEHHBIN pe3ysbTar.

Koopaunartel u rpadpuxku. ®yHkuuun

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJJaHHBIM
KOOp/AMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl; 3alIMCHIBATh YHUCJIOBbIE IIPOMEXYTKU Ha
anreOpanveckoMm si3bIKE.

OTmeuath B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPJMHATAM; CTPOUTH
rpaduku JuHeHHbIX GyHKuuid. CTpouts rpaduk GyHkmu y = kx + b.

OnwuceIBaTh ¢ TOMOIIBIO PYHKIINI H3BECTHBIC 3aBUCUMOCTH MEXKy BeTHUYNHAMH (110
ATOPUTMY YUEOHBIX ACUCTBHI): CKOPOCTh, BPEMSI, pACCTOSIHHE; I[eHa, KOJIMYECTBO,
CTOMMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod rnpencTaBIeHus U aHaI3a HHQOpMAIK; N3BIEKATh
Y MHTEPIIPETUPOBATh MH(OPMAIIHIO U3 IPa(h)UKOB peasIbHBIX MPOLIECCOB U
3aBUCHMOCTEMN.

8 KIIACC

Yuciia 1 BLIYUCJICHUSA

Hcnonb3oBats HaYaIbHBIC MNpEaACTaBJICHUA O MHOXKCCTBC I[GflCTBHTG.HBHLIX qucel ajs
CpaBHEHMSI, OKPYIJICHHUS ¥ BBIYMCIICHUH; M300paxaTh AEHCTBUTEIbHBIC YUCIIA
TOYKaMHU Ha KOOPJMHATHOU MPSIMOM.



e [lpumeHaTh MoHATHE apUPMETHUECKOTO KBaIPATHOT'O KOPHSI; HAXOAUThH KBaIpaTHbIE
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTHU KaJbKYJIATOP; BHIIOIHATEH IPOCTEeHIINE
npeoOpa3oBaHus BIPAKEHHH, COACPIKALINX KBaApAaTHbIE KOPHHU, HCIIONIB3Ys CBOMCTBA
KOpHEil.

e lcnonp30BaTh 3aMMCcH OOJBIINX U MAJIBIX YUCEI C MOMOIIBIO JIECATUYHBIX ApoOe n
creneHel yucina 10.

AsiredOpanyeckue BbIpasKeHM sl

e [IpUMEHATH MOHSATHE CTETICHU C LEJBIM MTOKa3aTeNIeM, BBIIOJIHATH MPEOOpa3OBaHUS
BBIPAKEHUH, COIEPIKALUX CTEIIEHU C LIEIbIM ITOKa3aTeNleM (C UCII0Ib30BaHUEM
CIpaBOYHOM MH(OpPMAIUN).

¢ BrINOIHATH HECIIOKHBIEC TOXKIECTBEHHBIE TPE0OPa30BaHuUs PAIlOHAIBHBIX
BBIPKECHUI HA OCHOBE MPaBMJI JCHCTBHI HAaJ MHOTOWICHAMH U alreOpandyecKuMu
TPOOSMU.

e PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIIH.

e [lpumeHsaTh MpeoOpa3OBaHUs BHIPAKEHUH JIJIS pELICHHs] PAa3IUYHbIX 33]a4 U3
MaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

YpaBHeHus U HepaBeHCTBA

e Pemare JuHEHHbIE, KBaJApaTHbIC ypaBHEHUS (C UCIIOJIb30BAHUEM CIIPABOYHON
nH(pOpMaIIUK) U palliOHATbHbIE YPaBHEHUS, CBOSIINECS K HUM, CUCTEMBI IBYX
YpaBHEHUH C ABYMS [IEPEMEHHBIMHU.

e [IpoBoauTh npocTeie UCCIEeIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHHUII, B TOM
qHCclie C MPUMEHEHHEM rpaduuecKux npeacTaBleHui (YyCTaHABINBATh, UMEET JIU
ypaBHEHHE WM CHUCTEMa YpaBHEHUI pEIIeHHUs], €CII UMEET, TO CKOJIBKO, U IIp.) €
OIOPOi Ha aJITOPUTM YUEOHBIX ACHCTBUI.

e [lepexoauTs OT ci0BeCHOU (hOPMYITMPOBKHU 3a]1a4M K €€ anredpandecko MOJAEIH C
MTOMOLIBIO COCTABJICHUS YPAaBHEHUS UJIM CUCTEMbI YPaBHEHUM, HHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MIOJYyYEHHBIN pe3ysbTar.

e [lpumMeHATH CBOICTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKHU; PEIlIaTh
JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI; 1aBaTh TpadUuecKyro
WJUTIOCTPALIMI0 MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

e OmnepupoBath Ha 6a30BOM YpOBHE (DYHKIIMOHAIbHbIE TOHATHUS U S3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHUS); OTIPEAEIATh 3HaUeHUE (PYHKIMHU 10 3HAYCHUIO
apryMeHTa; ONpeNieNaTh CBOWCTBA (PYHKIUH 110 €€ rpaduKy.

e  Crpouts rpaMKy deMeHTapHBIX BYHKIHI Biaa , y =x2, y =x3, y=Vx,y = k;
OIMCHIBATh CBOMCTBA YMCIOBOM (PyHKIUH 110 €€ Tpaduky (Mpu HE0OOXOAUMOCTH C X
HaIpaBJISIONIEH MTOMOIIIBIO).

9 KIIACC
Yucia v BbIYUCTCHUA

e (CpaBHUBaTh M YNOPAAOYUBATH PALlMOHAIBHBIE U UPPALIMOHAILHBIEC YHCIIA.

e Brmmonuats apudmMernueckue 1eiHCTBUA ¢ palliOHAILHBIMU YUCIAMHU, COUETast
YCTHBIE U MUCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIYUCIECHHS C UPPALMOHAIBHBIMU
YHCIIaMU.

e HaxoauTth 3HaUEHUS CTENEHEN C LIEIBIMH I10KA3aTEIIMU U KOPHEH; BBIUYUCIIATD
3HAUEHUS YNUCIIOBBIX BBIPAKEHUM.

e  OKpyIJIATh IEWCTBUTENIBHBIC YHCIIA, BBIIOJIHATh NPUKUAKY PE3YyIbTaTa BEIYUCICHUM,
OLICHKY YHCJIOBBIX BBIPAKECHMIA.

YpaBHeHHS H HEPABEHCTBA



Pemars nuHEHbIE U KBaJPATHBIC YPABHEHUS, YPABHEHMSI, CBOJAIIMECA K HUM,
npocTeime ApoOHO-paLMOHATIbHbIE YPAaBHEHHUS.

Pewats npocreiime cUCTeMbI ABYX JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHMI, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JTMHEHHBIM (110
BH3YaJIbHOMU OITOpE).

Pemats npocrelinme TEKCTOBbIE 3a/1a4M aNreOpanueckuM ClocoOOM ¢ IOMOIIbIO
COCTABJICHMS YPABHEHMsI WIA CUCTEMBI JIBYX YPaBHEHUH C IBYMsl [ICPEMECHHBIMH.
ITpoBoAMTH MpOCTENIINE NCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHMH, B TOM
qHcye ¢ MPUMEHEHNEM rpadUIecKuX MpeICTaBIeHNH (yCTaHABINBATh, UMEET JIH
yYpaBHEHHE WJIM CUCTEMA YPaBHEHUH pelleH s, €ClIU UIMEET, TO CKOJIBKO, U TIp.).
Pemiare nuHeiiHbIe HEPABEHCTBA, KBAapaTHBIC HEPABEHCTBA; H300paXaTh pelIeHrue
HEPABEHCTB HA YMCJIOBOU MPSAMOM, 3alIMCBIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.
Pemartb cuctemMpl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO; M300paXxaTh PELICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHKE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUH

Pacno3naBate pyHKINY H3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXEMATHYECKH
pacroyio’keHre Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB pyHKIui Buaa: y = kx, y =
kx+b,,y=ax?+bx+c,y=x3 y=klx,y= VX B 3aBUCHMOCTH OT 3HAYEHHUIA

KO3 PHUIMEHTOB; OTMCHIBATH CBOWCTBA (DYHKITHIA.

Ctpouts 1 N300pakaTh CXeMaTHYeCKU rpaMKH KBaJPATHYHBIX (YHKIHH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIUK TIO UX TpapHKaM.

Pacrnio3HaBaTh KBaIpaTHYHYIO (QYHKILHUIO IO (hopMyJie, IPUBOAUTH IPUMEPHI
KBaJpaTUYHBIX GYHKLUUHN U3 peabHOM KU3HHU, PU3UKH, TEOMETPHH.

ApupmeTnyecKkas M reoMeTprUYecKasi NPOrpeccuu

Pacrnio3HaBaTh apuMEeTHUYECKYIO U T€OMETPUUECKYIO IIPOTPECCHH MTPU PA3HBIX
croco0ax 3amaHus.

BbINoHATE BBIUKCIEHUSI ¢ UCIIOJIB30BaHUEM (POPMYJI N-ro wieHa apupMeTuyecKoil u
reOMEeTPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N YIEHOB (C ONOPOM Ha CIIPaBOYHYIO
UH(pOPMAIIHIO).

Pemats 3a1aun, cBsI3aHHBIE C YHCIOBBIMU OCIIEI0BATEIILHOCTSIMU, B TOM UHUCIIE
3aJlauM U3 peanbHOM KU3HHU (C UCIOIb30BAaHUEM KAJIbKYIISTOPa, LH(POBBIX
TEXHOJIOTHHN).

[IpoBepsiemble TpebGoBaHHMSI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelIbHOMN
nporpammsl (7 Kiacc)

Kon

IIpoBepsiemble TpeAMETHBIE PE3YyIbTAaThl OCBOECHUS OCHOBHOMN

IIPOBEPACMOTO O6pa3OBaTeHBHOﬁ IporpaMmMbl OCHOBHOT'O 06]1_[61"0 06p330BaHI/I}I

1 Uucna u BBIYUCTIECHUS
11 BL\IJHOJ‘IHHTB, coyeTas YCTHbIC M NMHCHMEHHBIC MPHEMBI, apuPMETHICCKHE
JENCTBUS C pallMOHATBLHBIMU YHCIIAMU
HaxonuTh 3HaYeHWs YHCIOBBIX BBIPAKECHUW, MPUMEHSATH Pa3HOOOpa3HbIC
1.2 crocoObl M TNPUEMBI BBIYMCICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHHI,
CoJIepXKaIrX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH
[Tepexoauts oT oHON (OPMBI 3aIIMCH YHCEN K Ipyroil (mpeoOpa3oBHIBaTH
13 JECATUYHYIO JIpO0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YACTHOCTH, B OECKOHEUHYIO IECATUYHYIO POOH)
14 CpaBHHMBATH W YIIOPSIOYUBATH PAIIMOHATBHBIC YHCTIA
1.5 OKpyrysITh yncia




BbINONMHAT, NOpPUKUAKY W OLUEHKY pe3yiabTaTa BBIYMCICHUHM, OLEHKY

1.6 3HAQYCHUI YHCIOBBIX BBIPAXKCHUHU. BBINOIHATH NEUCTBUSA CO CTEIEHSMHU C
HaTypaJbHBIMH [10Ka3aTeISIMU
17 [IpuMmeHATh NOpU3HAKK — ACIUMOCTH, pPa3jOXKEHUE HA  MHOMKUTENIH
HaTypaJbHbIX YHCEI
Pemate npakTUKO-OpUEHTHPOBAHHbBIE 3a/1a4M, CBA3aHHBIE C OTHOIIECHUEM
18 BEJINYMH, IPONOPLUOHATIBHOCTHIO BEJHUIHH, NpOLeHTaMH,
MHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a1ad ¢ Y4ETOM OIpaHUYEHMH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BHIPAKCHUS
21 Hcnonb30BaTh anredpanveckyro TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTh
' eé B IIpoliecce OCBOCHUs y4eOHOro MaTepuala
29 Haxonuth 3HaueHHs OyKBEHHBIX BBIPRKEHHUW INPHU 3aJaHHBIX 3HAYECHUSX
HEePEMEHHBIX
23 BoinonuaTe  mpeoOpa3oBaHMsl  LENOrO  BBIPAKEHHUS B MHOTOWIEH
' IPUBEJICHUEM NMOAO0OHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK
24 BbInoNHATE yMHOKEHUE OJIHOYJIEHAa HAa MHOTOYIEH M MHOrodjeHa Ha
' MHOTO4JIEH, IPUMEHATh (POPMYJIBI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH
OcylecTBISITh pa3loKEHUE MHOIOWIEHOB HA MHOXHUTENIN C IOMOILbBIO
2.5 BBIHECEHMsI 3a CKOOKM OOLIEro MHOXXUTEJNs, TIPYNIUPOBKU CJaraeMblx,
npuMeHeHHs (OPMYIT COKPAIEHHOTO YMHOKEHUS
26 [TpuMeHsTH Ipeodpa3oBaHUs MHOTOUWIEHOB JUIS pellIeHNs PasIMMHBIX 32714
U3 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM NMPaKTUKU
27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU II0KA3aTEIsAMU JUIS
' npeoOpa30BaHus BBIPAKEHUN
3 YpaBHEHUS U HEpAaBEHCTBA
Pemars nuHEHbIE ypaBHEHUS C OQHOW IEPEMEHHOM, MPUMEHsIS MpaBUiIa
3.1 nepexo/ia OT HMCXOJHOTO YpaBHEHMsSI K paBHOCWIbHOMY emy. [IpoBepsrsb,
ABJIIETCS JIM YUCIIO KOPHEM YPaBHEHMSI
3.2 [TpumensTh Tpaduyeckrue METOJbl MPU PEIICHUU JIMHEHHBIX YpaBHEHUU U
UX CUCTEM
33 [TonbGupare npuMmepbl Map 4YMCEN, SBISIOUUXCS PEHICHUEM JIMHEHHOTrOo
] YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOHN IUIOCKOCTH TpauK JUHEHHOrOo YpaBHEHMS C
3.4 JIBYMsl TIEPEMEHHBIMM; TMOJb3YsChb TIpadUKOM, NPUBOAUTH TNPUMEPHI
pelieHus ypaBHEeHuUs
35 Pemats cucteMbl 1ByX JIMHEHHBIX ypaBHEHUH C JIByMs NIEPEMEHHBIMH, B
] TOM 4ucIe rpaduyecku
CocraBnaTh M pewmaTh JIMHEHHOE ypaBHEHUE WM CHCTEMY JIMHEWHBIX
3.6 YPaBHEHUH MO YCIOBUIO 33Jauyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ay¥l MOJTY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpaduku. yHKuuu
N300pakath Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3alaHHbIM ~ KOOpJIWHAaTaM, JIy4M, OTpPE3KH, HWHTEpBAJbl, 3aIllUChIBAThH
YHCJIOBBIE TPOMEKYTKH Ha aNredpandeckoM si3bIKe
4.2 OtMmeyaTs B KOOPAMHATHOM MJIOCKOCTH TOUYKH 110 3a/1aHHBIM KOOpJIUHATaM
43 Crtpouts rpaduku muHEHHBIX QyHKIHH. CTpouTh Tpaduk GyHKIIHH
] V=\u
4.4 OnuceiBaTh € TMOMONIBI0 (YHKIMI W3BECTHBIE 3aBUCHMOCTH MEXITY




BEIMYMHAMU:  CKOPOCTb, BPEMs, PpACCTOAHHE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpeMsi, 00bEM paboThI

4.5 HaxonuTh 3HaueHHe QYHKIMH N0 3HAYCHUIO e€ apryMeHTa
[Tonumatp rpaduueckuii crocod mpeacTaBieHUs U aHaTU3a UHPOPMALIUH,
4.6 W3BJICKaTh W HWHTEPHPETUPOBATH WH(MOpPMAIUI0O W3 TpadUKOB peaTbHbIX

MPOLECCOB U 3aBUCUMOCTEH

[TpoBepsiembie 3eMeHTHI cojiep:kanus (7 Kiacc)

Kon [IpoBepsieMblil AJIEMEHT COJIEPKAHUS

1 Hucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE M JIECSATUYHbBIE, MEPEXO] OT OJHOM (GOpMBbI 3amucu

11 npobeit k apyroil. [loHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPAaBHEHUE,
YIOPSIA0YMBAHUE PALIMOHAIIBHBIX YHCEI

12 Apudmernueckue ASUCTBUS C pallMOHAIBHBIME YKCIIaMu. Pemenue 3a1a4 u3

] peanbHON MPAaKTUKU HA YaCTH, Ha IpoOH

13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OmpeieNieHne, NpeoOpa3oBaHue
BbIpQ)XEHUI Ha OCHOBE ONPEIEICHNUs, 3aUCh OOIBIINX YHCEll

14 [IpoueHTsl, 3amuch NPOLIEHTOB B BUAE ApoOU U poOU B BUAE IPOLEHTOB.
Tpu oCHOBHBIE 3a/1a4M Ha IPOLEHTBI, PEIIECHUE 3a/1a4 U3 pealbHON IPAKTUKU

15 [IpumeHeHHEe NPU3HAKOB  JIE€IMMOCTH, DPA3OKEHHME HAa  MHOXKUTEIN
HATypaJIbHBIX YHCEIl

16 PeanbHple  3aBHMCMMOCTH, B TOM  u4Hucle npsMas U oOparHas
IPONOPLYOHAIBHOCTH

2 Anrebpanyeckue BbIpaKeHUs

21 [IepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHON. JlomycTuMblie
3HAYEHUS IEPEMEHHBIX

29 [IpencraBieHure 3aBUCUMOCTH MEXAY BEJIUYMHAMU B BUAE (OPMYIIBL.

] Beruucnenus no gopmynam

23 [IpeoOpa3oBanre  OyKBEHHBIX  BBIPQXKEHMH, TOXJIECTBEHHO  paBHbIE
BBIPAKECHUS

2.4 CBOIiCTBa CTETICHU C HATYPAJIbHBIM MTOKA3aTEIEM

25 OpnowieHbl 1 MHOTOwWIeHbl. CTeneHb MHOrowieHa. CiokeHue, BbIUUTaHHE,
YMHOXXEHHE MHOTOYJIEHOB

26 @DopMyJIbl COKpAIIEHHOTO YMHOKEHHUSI: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH.
dopmysa pa3HOCTH KBaapaToB. Pa3nokeHrne MHOTO4JIEHOB HA MHOKUTENH

3 YpaBHEHUS

31 YpaBHEHHE, KOpPEHb yPaBHEHUs, TpaBhia npeoOpa3oBaHusl ypaBHEHHUS,
PaBHOCHJILHOCTh YpaBHEHUH

32 JIuneliHOE ypaBHEHHE C (3,[[HOI71 nepeMeHvHoﬁ, YUCJIO KOpHEH JIMHEHHOTO
YpaBHEHUSI, pellIeHUE JIMHEHHBIX YpaBHEHHH

33 CocraBnenune ypaBHeuHm"I 10 YCJIOBUIO 33Jaud. PerieHne TEKCTOBBIX 3a1ay C
MTOMOUIbIO YpaBHEHUN

3.4 JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema JByX JIMHEHHBIX YpPaBHEHHMH C JABYMsI IE€peMEHHBIMM. PemieHune

3.5 CUCTEM ypaBHEHUH criocoOOM MOACTaHOBKH. [IprmMepsl pereHus: TeKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUM

4 Koopaunats! u rpaduku. OyHKIMN

4.1 KoopaunaTa Touku Ha npsiMoi

492 UucnoBbie NpOMEKYTKU. PaccTosiHre MeXAy ABYMS TOYKaMH KOOPJIWHATHOMN

IpsIMOI




43 [IpsmoyronbHas CHCTEMa KOOPIMHAT, OCH Ox u Oy. AbGciucca u opauHaTa
TOYKH HA KOOPJMHATHOM MIOCKOCTH

44 [Tpumepsr Fp%j.(l)I/IKOB, 3aJaHHBIX (hopMmynaMu. UreHue rpaduKoB pealbHbIX
3aBUCUMOCTEHN

4.5 [Tonsitue pynkmuu. I'paduk Gynkiuu. CoricTBa PyHKITUH

4.6 Jlunetinas pynkmus, e€ rpaduk. ['paduk yHkmum y - [x|

47 Fpa(blxlqecicoe peLICHHE JIMHEWHBIX YPAaBHEHUW W CUCTEM JIMHEMHBIX
ypaBHEHHI

[TpoBepsieMble TpeOoBaHMS K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON
IporpaMMsl (8 kiacc)

Kon IIpoBepsiemble MIPEIMETHBIE pe3yapTaThl OCBOCHUSA OCHOBHOM
poBepsieMoro | o0pa3zoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTaTa
1 Yuclia v BBIYUCIICHUS

Hcnonp30BaTh HA4YAJIbHBIE MPEICTABICHUS O MHOXKECTBE JAEHCTBUTEIbHBIX
11 yucen JJsS CpPaBHEHUS, OKPYIJIEHUS U BBIYUCICHUH, H300paxkaTh

JICHCTBUTEJIBHBIC YHCJIA TOYKAMU HA KOOPJAMHATHON NPSIMOU

HpI/IMeHHTb IIOHATHEC apI/Iq)MeTI/I‘leCKOFO KBaJApaTHOI'0O KOPHA, HaXOIUTb
KBaJApaTHbBIC KOPHHU, HUCHOJb3yd [IPpU HCO6XOIII/IMOCTI/I KaJIbKYJIATOP,

12 BBINOJIHATh NPeoOpa3oBaHMs BBIPAKEHUI, coJepKallluX KBaJpaTHbIC
KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEM

13 Hcnonp30BaTh 3anucu OONBIINX M MaJbIX YMCE C MOMOIIBIO JIECATUYHBIX

' npoOeit u crenened uncia 10

2 Anrebpanyeckue BbIpaKeHHs!

21 [IpuMeHATh MOHATHE CTENEHHM C LENbIM II0KA3aTeJIEM, BBIIOJIHATH
peoOpa3oBaHus BBIPAKEHUI, COAEPIKAIUX CTENIEHU C LI€JIbIM TOKa3aTeleM
BBINONHATE TOXKIAECTBEHHBIE MPEOOpPa30BaHUs pallMOHAIBHBIX BBIPasKEHHUM

2.2 Ha OCHOBE MpaBWJ JEHCTBUN HAJ MHOTOWIEHAMH M airedpanyecKuMu
JIpoOsMu

2.3 PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOYKUTEIH

24 [TpuMmeHsTH MpeoOpa3oBaHUs BhIPAXKEHUH A pellieHNs pasINHbIX 3a1at
13 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU

3 YpaBHEHMS U HEPABEHCTBA

31 Pemate nuHeliHble, KBaJpaTHbIE YPaBHEHUS U paAllMOHAIbHBIE YpaBHEHUS,

CBOJSIIIMECS] K HUM, CHUCTEMBI IByX YPaBHEHUH C IBYMsl IEPEMEHHBIMH

[TpoBoAMTH MpOCTEUIITNE UCCIEAOBAaHUS YPAaBHEHUN U CUCTEM YpaBHEHHI, B
3.2 TOM YHCJI€ C IPUMEHEHHEM TpadudecKux Hpng\;ICTaBneHI/H‘/'I (ycTaHaBnuBath,
UMeeT JM YpaBHEHHE WJIM CHCTeMa ypaBHEHUU pEIICHUS, €CIId UMEET, TO
CKOJIBKO, ¥ TIPOYEee)

[Tepexoauth OT CIIOBECHON (POPMYIHMPOBKM 3a1aud K €€ anredpandeckoit

33 MOJIEJIA C ITOMOINBK) COCTaBIICHUs YPAaBHEHUS WM CUCTEMBI ypaBHEHMIA,
' UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4yM ITOJIy4CHHBIN
pe3yJIbTaT

HpI/IMeHHTB CBOIICTBA YHCIIOBBIX HCPAaBCHCTB MJId CpPaBHCHUSA, OILICHKH,
pemaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M HMX CHUCTEMBI,
JaBaTh TpaUUecKyl0 MILTIOCTPAIMI0 MHOXKECTBA PEIICHU HEPaBEHCTBA,
CUCTEMbI HEPABEHCTB

3.4




DyHKIUU

ITorrnMaTe ¥ UCIIONIL30BATh (byHKI_[I/IOHaJIbHBIe IIOHATHUA U A3BIK (TepMI/IHBI,

4.1 CUMBOJIMYECKHE O0O0O3HAYCHHMsI), ONpPENesATh 3HA4YeHHE (YHKIUU 10
3HAYCHUIO apPTyMEHTA, ONPEIeNIATh CBOMCTBA (PyHKIMH 10 € rpaduky
49 CrtpouTth rpaduku JIeMEHTapHBIX GYHKIMWA BUIA: Yy = —, ¥y = X, V = X,

y = |X|, onuchIBaTh CBOICTBA YNCIOBOM (DYHKIMH 1O €€ rpaduKy

[TpoBepsiembie 351eMEHTHI cojiep:kanus (8 Kiacc)

Kon [IpoBepsieMbIil AJIEMEHT COJIEPAKAHUS

1 Hucna v BBIYUCICHUS

11 KBagpatHbiii kopeHb u3 uucia. [loHdatue 00 MppaLMOHATIBHOM YHCIIE.
JlecsTHUHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(mMeTHUecKUX KBaJpaTHbIX KOpHEH M MX NPUMEHEHHUE K

1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpOKEHU I " BBIUMCIICHUSM.
JlericTBUTENIbHBIC YUCIIA

13 Crenenp ¢ uenbIM MoKazareneM M e€ cpoiicTBa. CTaHnapTHas 3aluCh
qucia

2 Anrebpanyeckuie BEIpaKESHHUs

21 KBagparuelii TpEéXuieH, pa3jIoKEHUE KBAJpPaTHOTO TPEXWIEHA Ha
MHOKHUTEIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJIreOpandeckoi qpoou

2.3 Crno>xeHue, BBIYUTaHNUE, YMHOXKEHHUE, JIeJICHHE alre0pandeckux Ipooeit

2.4 PanmoHasibHbIe BBIpAKEHUS ¥ UX IpeoOpa3oBaHue

3 YpaBHEHUs U HEPAaBEHCTBA

31 KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
Teopema Buera

3.2 Perienue ypaBHEHM, CBOJSAIIMXCS K IMHEHHBIM M KBaIPaTHBIM

3.3 [Tpocreiimme 1poOHO-palMOHATIBHBIE YPAaBHEHHS
I'paduueckass uHTEpHpeTanusi YpaBHEHUIHl ¢ JABYMs NEPEMEHHBIMH U

3.4 CUCTEM JIMHEMHBIX YpPaBHEHMM ¢ JByMsA IniepeMeHHbIMH. [IpuMepsl
pelIeHNs CUCTEM HEeJIMHEHHBIX YpaBHEHUH C IByMsl IEpEMEHHBIMU

3.5 Pemrenne TekCTOBBIX 3a7a4 anreOpanyecKuM CrocoooM

3.6 YucioBble HEPAaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HON ITEpeMEHHON

3.8 PaBHOCHJIBHOCTh HEPABEHCTB

3.9 JInHelHbIe HEPABEHCTBA C OJJTHON IIEPEMEHHOU

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM

4 OyHKIMH

41 [Tonsitne ¢ynkuuu. OOnacTp ONpelNeNeHuss W MHOXECTBO 3HAuEHUM

' ¢ynkuuu. CrnocoOsl 3aaHus GyHKIUN

4.2 I'paduk pynkuun. Yrenue cBoCcTB GyHKIMH 10 e€ rpaduxy

4.3 ITpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX pPeabHbIE TPOIECCH

44 @DyHKIUY, ONHUCHIBAIOLINE MPSIMYI0 M OOpaTHYIO MpPOMOPIHMOHAIBHBIE
3aBHCHMOCTH, UX TpapuKu

4.5 dyuknun y = x2, y=x3

4.6 Oyukuun y=Ff(x) ,y = |x]

4.7 I'paduueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUH

[IpoBepsiembie  TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM
nporpaMmsl (9 knacc)




Kon

[IpoBepsieMble ~ TpeIMETHbIE  pE3yJbTaThl  OCBOCHHS ~ OCHOBHOMU

MPOBEPSIEMOr0 | 00pa3oBaTENbHON MPOrPaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUS
pe3yabTara
1 Hucna v BBIYUCICHUS
11 CpaBHMBATB M YIIOPSIOYUBATh pallMOHAIbHBIE U UPPALIMOHAIIbHBIC YHCIIA
BeimonuATe apudmernyeckue OEMCTBUSA € PpaAlMOHAIBHBIMU YHCIAMH,
1.2 coyerass yCTHbIE M NUCHbMEHHBIE NPUEMBI, BBIOJIHATH BBIYMCICHUS C
UppalMOHAJIbHBIMU YUCIIAMU
13 Haxomute 3HayeHus creneHen ¢ LOE/IBIMY  [IOKA3ATSLIME 1 KOpHEH,
BBIUUCIISATh 3HAUYEHUS YUCIIOBBIX BBIPAXKEHUI
14 OKpyTasTH UI[ef/'ICTBI/ITeJIbHBIe 4MCIA, BBINONHATL MPUKUAKY PE3yIbTaTa
BBIUMCIICHUH, OLIEHKY YMCJIOBBIX BBIPQXKEHUI
2 YpaBHEHMsI U HEPABEHCTBA
21 Pemiate snHeiHbIE U KBaJpaTHbIC YpaBHEHUs, YPAaBHEHMs, CBOJAIINECS K
HUM, IPOCTENUIINE IPOOHO-pallMOHAIbHbIE YPAaBHEHUS
Pemiate cuctemsl ABYX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U
2.2 CUCTEMbI JBYX YPAaBHEHMH, B KOTOpPBIX OJHO YpaBHEHUE HE SBISIETCA
JINHEUHBIM
Pemrate TeKkCTOBBIE 3amaud anreOpamveckuM CIOCOOOM C TIOMOIIBIO
2.3 COCTABJICHUS] YPAaBHEHUS WJIM CHCTEMBl JBYX YPaBHEHUH C JByMs
NIEPEMEHHBIMH
[IpoBoanTH IIpOCTENIINE HUCCIIEOBAHUS YPABHEHUI U CUCTEM YpPaBHEHMI,
24 B TOM 4YHCJIe C MPUMEHEHUEM TpapHuecKuX MpeacTaBIeHU SHaanMep,
YCTaHABIIMBATh, UMEET JIM YpPaBHEHHE WJIM CUCTEMa YpPaBHEHUH pelleHus,
€CIIM UIMEET, TO CKOJIBKO)
Pemarp nuHeiHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxarhb
2.5 pellieHre HEepaBEHCTB HA YWCIOBOW NPAMOM, 3amUChIBaTh peElICHHE C
MTOMOUIbIO0 CUMBOJIOB
Pemate cucreMbl JMHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPaBEHCTB,
26 BKJIOHAIOIINE KBA/IPATHOE HEPABEHCTBO, n300paXkaTh pelIEHUE CHUCTEMBI
HEpaBEHCTB Ha YHCIOBOM NPsSMOM, 3alUCHIBATh PEIIEHHE C TOMOIIbIO
CHUMBOJIOB
2.7 Vcnonp30BaTh HEpaBEHCTBA NPU PEHICHUH pa3IMYHbIX 3a]a4
3 OyHKIIUU
Pacnio3HaBath (h)yHKIIMM HM3Y4YEeHHBIX BHJOB. [loKa3pIBaTh CXxeMaTH4eCKU
31 pacrojoKeHue Ha KOOPAUHATHOM IUIOCKOCTH rpadukoB (QyHKUMN BUIa:
y=kx, y=kx+b, y=aX2+bX+C B 3aBUCHMOCTH OT 3HaYeHHUH K03 PHUIIMEHTOB,
OIMCHIBATh CBOMCTBA (DYHKUIMHN
IToka3pIBaTh CXEMaTUYECKH PACIOIOKEHUE Ha KOOPIWHATHOM MIOCKOCTH
3.2 rpadmkoB (yHKuHit Buga y = VX , .y = [x| M OMKCHIBATH CBOHCTBA
byHKIUH
33 Crpouth 1 n300paxaTbh CXeMaTHUYECKH rpapuKy KBaJpaTUUHbIX (PYHKINH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIUH MO MX Tpadukam
Pacno3znaBate KBagpathuyHyro (yHKUOHIO 10 (Qopmyse, NPUBOJIUTH
3.4 IpUMEPHl KBAJIPAaTUYHBIX (YHKUMH W3 peanbHOM KU3HHM, (UMK,
reOMETPHUH
4 Apudmernueckas 1 reOMETpUIecKast IpOrpeccuu
41 Pacnio3HaBaTh apu(METHUYECKYI0O U TE€OMETPUUYECKYIO IPOIPEeCCHH IpH

pa3HBIX Croco0ax 3aaaHus




BEITONHATE BBIYMCICHHS C HCIIOJIB30BaHUEM (bOpMYJ'I n-mo 4jicHa

4.2 apu(METHYECKOW M TEOMETPUYECKOH NpOrpeccHil, CyMMBI MEpBBIX II
YJICHOB

43 N300pakaTh 4WIEHBI IOCIEA0BATEIBHOCTH TOYKAMU Ha KOOPJMHATHOU
TUIOCKOCTH
Pemrate 3aaun, cBsI3aHHbBIE C YHCIOBBIMH MOCJIEIOBATEIBHOCTSAMHU, B TOM

4.4 quCcie 3aaud U3 peasbHOM XHM3HM (C HCIIOJIB30BAHUEM KAJIBKYJISATOPA,

U(POBBIX TEXHOJIOTHH)

IIpoBepsiembie eMeHThI copepxkanus (9 kiacc)

Kon [IpoBepsieMblil AIEMEHT COEPKAHUS

1 Yucna u BBIYMCICHUS

11 PanponanbHble  uyuclia, UppalMOHANbHBIE 4YMCIA, KOHEYHbIE H
0ECKOHEUHBIE IECTHYHBIC IPOOH
MHOXeCTBO JIEHCTBUTEIbHBIX YHUCEN, JEHCTBUTEIbHBIE YHCIIA KAk

12 OecKOHEeUHbIE AECATHHBIE npobu. B3anMHO ofHO3HAYHOE COOTBETCTBHE
MEXJy MHOXXECTBOM JECUCTBUTEIBHBIX YHUCEN UM KOOPAMHATHON MPSIMOIL.
CpaBHeHUE IeHCTBUTENBHBIX YUCEI

1.3 Apudmernueckue 1eHCTBUS € IEHCTBUTEIbHBIMHI YHCIAMU
N3mepenus, npulamxeHus, oeHKUu. PasMepbl 00BEKTOB OKPYKAIOIIETO

14 MHpA, JJIMTEIBHOCTh MPOLIECCOB B OKpysxarouiem mupe. [IpubmmkénHoe
3HaYCHHWE BEIUYMHBI, TOYHOCTb NPUOMKEeHUs. OKpYIJeHHE YHCEL.
ITpukuiKa ¥ OlleHKa Pe3y/IbTaTOB BHIYMCICHUIN

2 VYpaBHEHMSI U HEPABEHCTBA

2.1 YpaBHEHMsI ¢ OTHON IEpEMEHHON

2.2 JInneliHoe ypaBHeHHe. Pemenne ypaBHeHUN, CBOASAIIMXCS K JIMHEUHBIM

2.3 KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASIIUXCS K
KBaJIpaTHBIM

24 EI/IKBfmpaVTHoe yPpaBHEHHUE. IIpumepsl pelleHUs YpaBHEHHMUM TPETbEH U
4eTBEPTOM cTeneHel pa3ioKeHneM Ha MHOXKHUTEIN

2.5 Penienue 1po6GHO-paIlMOHANIBHBIX YpPaBHEHUH

2.6 Cucrempl ypaBHEHUN

2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

2.8 Pemenue cucrem IByX JIMHENHBIX YPABHEHHUN C ABYMs IEPEMEHHBIMU

29 PemeHHve CUCTEM JIBYX YPaBHEHUN, OJTHO U3 KOTOPBIX JUHEHHOE, a IPYyroe
- BTOPOH CTENEHU

210 I'padnueckas  uHTepmpeTanusi CHUCTEMBl  ypaBHEHUH ¢ JIByMs
IIEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3374 anreOpandeckuM Crocooom

2.12 UrcnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne TMHEHBIX HEPABEHCTB C OJTHON EPEMEHHON

2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW NMEPEMEHHON

2.15 KBanpaTHble HEpaBEHCTBA

216 I'padnueckas uHTEpHpeTaIisl HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMSI
IIEPEMEHHBIMU

3 OyHKIIMHN

31 KBagparuunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapabona, KoopIuHATHI
BEPIIUHBI MapaboJIbl, OCb CHMMETPUHU ITapadOJIIbl

3.2 I'paduku GyHKIUHA y = KX, y = Kx + b 1 ux cBOiicTBa




3

3.3 I'paduku GyHKIMiA y = X°, y = X° 1 UX CBOICTBa

3.4 I'paduku Gynkimii y =x, y = |x| u ux cBoiicTBa

4 UucnoBble 0CIIEI0BATENbHOCTH
Omnpenenenne W CHOCOOBI 3a/JaHUS YHCIOBBIX TOCIEIOBATEIHHOCTEH.

4.1 3ajaHue MociIeI0BaTeIbHOCTH PEKYPPEHTHON opMyon u hopmyioit n-
ro YieHa

49 Apudmernueckas nporpeccusi. opMmyIibl #-020 4ieHa apuPMETHIECKON
MIPOrPECCUU, CYMMBbI IIEPBBIX /1 YJIECHOB

43 I'eomerpuueckas nporpeccus. GoOpMysbl U-TO YJI€HA TE€OMETPUUYECKOU
IIPOrPECCUU, CYMMBbI IIEPBBIX A YJIECHOB
N3o0pakeHue wieHOB apu(METUUECKOW M T€OMETPHUUYECKON MpOorpeccuit

4.4 TOYKaMHU Ha KOOPJAMHATHOM MJIOCKOCTHU. JIMHEWHBIN U 3KCIIOHEHIIMAIbHbBIN
poct

45 Co>kHBIC TTPOIICHTHI

[Tposepsiembie Ha OI'D o MaremaTuke TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbLHON MPOrpaMMBI OCHOBHOT'O 00IIIEro o0pa3oBaHUs

Kon [TpoBepsieMmbie TpeOOBAHUS K IPEIMETHBIM PE3YIbTaTaM OCBOCHHUS
IIPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHuUs
TpeOOBaHUs Ha ocHoBe PI'OC

1 YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, ITOJAMHOKECTBO, OIIEPALIUU
HaJl MHOXKECTBAMHU; YMEHHE ONIEpUPOBATh MOHATUAMU: rpad, CBSI3HBIN rpad,
JIepPEBO, LIUKII, IPUMEHATH UX IIPU PELIECHUH 33/1a4; YMEHHUE UCIIOIb30BaTh
rpaduyeckoe npeacTaBIeHUEe MHOKECTB JIJISl ONUCAHUS pPealbHBIX
IPOIIECCOB U SIBJICHUH, TP PEIICHUHM 3aJay U3 IPYTUX YUeOHBIX IPEIMETOB

2 YMeHue onepupoBaTh NOHATUAMU: OIIPEIEIEHUE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U JIOKHbIE
BBICKA3bIBaHUS, IPUBOANUTH IPUMEPBI U KOHTPIIPUMEDPBI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BBICKA3bIBAHUN

3 YMeHue onepupoBaTh NOHATHAMU: HATypaIbHOE YHUCIIO, IPOCTOE U
COCTaBHOE YUCIIO, JEIUMOCTb HATYPaJIbHBIX YUCEII, IPU3HAKYU JACIUMOCTH,
LeJIOE YHUCII0, MOAYJIb YHciIa, OOBIKHOBEHHAs JPOOb U IeCATUYHAs IpOOb,
CTaHJAPTHBIN BUJ YUCJIA, PALIUOHAIIBHOE YHCIIO, UPPALlMOHAIBHOE YUCIIO,
apumMeTnuecKuil KBaJpaTHbIN KOPEHb; YMEHUE BBIMOIHATH 1EUCTBUS C
YHCJIAMH, CPABHUBATh U YIIOPSA0YUBATH YUCIIA, IPEACTABIIATh YUCIIA HA
KOOPJMHATHON MIPSMOM, OKPYTJISATh YUCIA; YMEHHE JIeJaTh IPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYUCICHUI

4 YMeHue onepupoBaTh NOHATUSMU: CTENEHb C LEJIbIM MOKa3aTelleM,
apudMeTHUECKUIl KBaIpaTHBIM KOPEHb, MHOTOUIEH, ajredpanyecKkas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEeHU OOJbllie
€/IMHUIIBl; YMEHHE BBIMOIHATH pacuéThl 10 (hopMysaM, IpeoOpa3oBaHus
LEJbIX, JPOOHO-PALMOHANIBHBIX BBIPAKEHHUH U BBIPAKEHUH ¢ KOPHIMH,
pa3I0KEeHNE MHOTOWIEHA HA MHOXKUTEIH, B TOM YUCIIE C UCIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

5 YMeHue onepupoBarh MOHATUAMU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJHOI EPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE peliaTh JUHEHHbIE U KBaJpaTHbIC YpaBHEHUsI, JpOOHO-
palMOHAIbHBIE YPABHEHUS C OJTHOM MTEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX




ypaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U IPOOHO-
panMoHaIbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM YHUCIIE MPU
pellIeHnH 3a7a4 U3 IPYTUX IpeaIMETOB U MPAKTHUECKUX 3a/a4; yMEHUE
UCII0JIb30BaTh KOOPJAUHATHYIO MPSIMYIO U KOOPJIUHATHYIO IJIOCKOCTh JJIs
n300paKeHNsl pelIeHnid ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAMU: QYHKINA, TpaQUK QYHKIIUH, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHHU,
yObIBaHUs1, HANOOJIbIIIEE ¥ HAMMEHBIIIeE 3HAUeHUS (PYHKINH;, YMEHUE
OIIEPUPOBATH MOHATUSAMHU: TPSMast IPOIOPIHOHATIBHOCTD, IMHEHHAS
bynkuus, kBagpaTuyHas QyHKIHS, 00paTHas MPOMOPIHOHAIBHOCTS,
napaboJa, rurep0osia; yMeHue CTPOUTh rpaduku PyHKIUH, UCIIOJIb30BaTh
rpaduKu A7 ONpeAeTICHHs CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, /ISt
peuIeHus 3a1a4 U3 JPYruxX Y4eOHbIX MPEIMETOB U pealbHOM KU3HH;
yYMEHUE BBIPAXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXIY BETHUNHAMHU

YMeHue onepupoBaTh NOHATHAMMU: OCIEI0BATENBHOCTD, apupMeTUYECKas]
U T€OMETpUYECKasi MPOTPECCUM; YMEHHUE UCII0Ib30BaTh CBOMCTBA
1ocjae10BaTeNbHOCTEN, (POPMYJIIBI CyMMBbI U OOIIETrO YJeHa IPU PEeLIeHUN
3a/1a4, B TOM YHUCJIE 33]1a4 U3 IPYrUX y4eOHBIX PEAMETOB U peaibHOU
KHU3HU

YMeHue pemiarh 3a1a4i pa3HbIX TUIOB (B TOM YHUCJIE€ Ha MPOLEHTHI, 10JIU U
4acTH, JBI)KEHUE, paboTy, IEHY TOBapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HaJIOTH, 33J1a4M U3 00JIACTH YIIPABIICHUS JIUUHBIMU U CEMEIHHBIMU
(buHaHCAMM); YMEHUE COCTABIIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U
CHUCTEMBI I10 YCIIOBHIO 33[]a41, UCCIIEOBATH MTOJIyY€HHOE PEIICHNUE U
OLIEHUBATh MTPABJIONOA00HOCTh NOJYYEHHBIX pPe3yJIbTaTOB

YMeHue onepupoBaTh NOHATHAMMU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi, JIyd,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIH 1
PaBHOCTOPOHHUH TPEYroJIbHUKH, IPSIMOYTOJIbHBIN TPEYroJbHUK, MENaHa,
OHcceKTpuca U BHICOTa TPEYTOJIbHUKA, YEThIPEX YT OJIbHHUK,
napajuiesiorpaMm, poM0, NpsSMOYTOJIbHUK, KBaJlpat, Tpareuus;
OKPYXXHOCTb, KPYT', KacareabHasi; 3HaKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢urypamu; ymMeHue pemarth 3aJ1aui, B TOM YUCJIE€ U3 TOBCEIHEBHOM KU3HH,
Ha HaX0KJIEHUE T€OMETPUUECKHUX BEIMYNH C IPUMEHEHUEM U3YUYEHHBIX
CBOMCTB puryp u Gpakron

10

YMeHue onepupoBaTh NOHATUSMU: PABEHCTBO (QUTYD, PABEHCTBO
TPEYrOJIbHUKOB; apalIeIbHOCTh U MEPIEHAUKYIIPHOCTD IPSAMBIX, YTOJl
MEXy NPSMBIMH, IEPIEHIUKYIISIP, HAKIOHHAs, TPOEKIUs, ofgo0ue Gpuryp,
0J00HBIE TPEYTOIbHUKH, CHUMMETPHUSI OTHOCUTENFHO TOYKHU U MIPSIMOM;
YMEHHE pacrno3HaBaTh paBEHCTBO, CHMMETPHUIO U 1ogo6ue (uryp,
NapaJuIeIbHOCTh U NEPIEHIUKYIIPHOCTD NPSIMBIX B OKPY’KAIOLIEM MHUPE

11

YMeHne ornepupoBaTh MOHITHSAMU: JJIMHA, PAacCTOSHUE, yroy (BeIWYWHA
yria, CHHYC M KOCHHYC yTJIa TPEyroJIbHHUKA), TUIOMIah; YMEHHE OIICHUBATh
pa3Mephl MPEeIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHUE TPUMEHSTh
(dbopMyITbI IEpUMETPA U TUIOIIATU MHOTOYTOIBHUKOB, THHBI OKPYKHOCTH U
MJIOMIA I Kpyra, o0beMa MPSMOYTOJBHOTO TapayUieenuneaa; yMeHue
MIPUMEHSATH NPU3HAKK PABEHCTBA TPEYTOJIbBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyibHUKa, Teopemy Iludaropa, TpuroHomeTpuueckre COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUU, TIOIIAACH

12

YMenne  u3zo0pakarb  IJIOCKME  QUTYpBl W WX  KOMOWHAIIWH,
OPOCTPAHCTBEHHBIE (UTyphl OT PYKH, C TIOMOIIBIO  YePTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB I10 TECKCTOBOMY HJIM CUMBOJIBHOMY
OIIMCaHHIO

13

YMeHue onepupoBaTh MOHSATHUSMU: HPSIMOYrojibHAsg CUCTeMa KOOpPIWHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOpPOB, MPOU3BEJICHUE BEKTOpa Ha
YHUCIIO, CKalIPHOE MPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPJAMHATHI JIJISl MIPEACTaBICHUS JAHHBIX M PEIICHUs 3aj]lay, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOUKOBBIE U KPYTOBBIE JUArpaMMBbl,
TabJIULbI, cpeiHee apudmMeTnyeckoe, Meiana, Haubobllee 1 HauMEeHbIIee
3HAUEHUs, pa3Max YUCIOBOrO HAOOPa; yMEHHUE U3BIIEKATh,
UHTEPIPETUPOBATH U MIPE0OPa30BbIBaTh HHGOPMALINIO, TPEJICTABICHHYIO B
TabJIMLax U Ha AMarpaMMax, OTPa)karollyo CBOMCTBA U XapaKTEPUCTUKU
peallbHBIX MPOLIECCOB U SBIECHUI; YMEHUE paclo3HABATh U3MEHUHBBIC
BEJIMUMHBI B OKPYKAIOLIIEM MHpE

15

YMeHue onepupoBaTh NOHATHIMMU: CIIydaiiHbIN ONBIT (CTy4aiHbINH
AKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN UCXO/1)
CJIy4alfHOT'O OIIBITA, CIydaiiHOe COOBITHE, BEPOATHOCTh COOBITHS; yMEHUE
HaxXOoJUuThb BEPOATHOCTH CHy‘IaﬁHBIX COOBITHH B OIBITaxX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE pellaTh 3aaun
METOI0M OPraHU30BaHHOIO IIEpedopa U ¢ UCIOIB30BAHUEM IIpaBHIIA
YMHOXXEHUS; YMEHHE OLIEHUBATh BEPOSATHOCTH pealIbHBIX COOBITUH U
ﬂBHGHI/Iﬁ, IMOHUMATh POJIb MPAKTUUCCKH JOCTOBCPHBIX U MAJIOBCPOATHBIX
COOBITHI B OKPY>KaIOILIEM MUPE U B )KU3HHU; 3HAKOMCTBO C MIOHATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHUCEN U €r0
POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHnue BBI6I/IpaTL HOI[XOI[HH_[I/II\/'I H3y‘leHHLII>i MCTOJ JIAd pCHICHUSA 3a/1da4H,
MMPUBOAUTH IPUMEPBI MATCMATHYCCKUX 3aKOHOM€pHOCTeI>'I B IIpUPOAC U
JKU3HH, paCliO3HaBaTh NPOSABJICHUC 3aKOHOB MAaTCMATHKU B UCKYCCTBE,
OMNUCHIBATH OTACIIBHBIC BHIAAOIIHUECS PE3YIIbTAThI, ITOJIYUCHHBIC B XOIC
Pa3sBUTHUA MAaTCMAaTUKHN KaK HAYKH, IIPUBOAUTH NPUMEPLI MATCMATHICCKUX
OTKpLITI/Iﬁ " X aBTOPOB B OTE€YECTBEHHOM U BC@MI/IpHOI‘;I HCTOpUHN

Hepequb 9JICMCHTOB COACPIKAHUA, ITPOBCPACMBIX Ha OI'D o maTeMaTuKe

Kon [IpoBepsieMBIil 2JIEMEHT COAECpKAHUS
1 Yucna u BBIYMCICHUS
1.1 Harypanbssle u nensle yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCell
1.2 OOBbIKHOBEHHBIE ¥ JIECATUYHBIE JIpOOM, TPOLIEHTHl, OECKOHEUHBIE
MepHOANYECKHEe IPooH
1.3 Parmonanbhele yncna. Apu@MeTHYECKHEe OINEepalud C PaOHAIBHBIMU
qHCJIaMU
1.4 JleiicTBuTenpHbIe yncaa. ApuMeTHuecKkue onepamnuu ¢ JeHCTBUTENbHBIMU
qHCIaMU
1.5 [TpuOnuxE€HHBIE BBIYMCIIEHUS, TPaBUia OKPYTJIEHUs, MPUKUIKA U OLEHKa
pe3yJbTaTa BHIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUS
2.1 BykBeHHbBIE BBIpaKEHUSI (BBIPAKEHUS C IEPEMEHHBIMH)
2.2 Crenenp ¢ nensiM nokasateneM. CTeNeHb ¢ PALMOHAIBHBIM I10Ka3aTENIEM.
CBolicTBa CTENIEHU
2.3 MHoro4ieHbl
2.4 Anrebpanueckas 1po0b




2.5

Apudmerndeckuii  KOpeHb  HATypaJbHOM  CTCIICHH.
apu(pMEeTHYECKUMHU KOPHSIMH HATYpPAIbHON CTETICHU

HeictBus ¢

3 VYpaBHEHUS ¥ HEPABEHCTBA
3.1 Lenbie 1 npoOHO-panoHaNbHbIe ypaBHEHUS. CHUCTEMBI M COBOKYITHOCTH
ypaBHEHUI
3.2 Llensle u npoOHO-panMOHANBHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemtenue TekCTOBBIX 3a1a4
4 YucnoBbIe OCIEI0BATEIBHOCTH
4.1 [TocegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs TTOCIIEIOBATEIILHOCTEH
4.2 Apudmerndeckas M TreoMmerpuyeckas mnporpeccuu. Dopmyna CIOKHBIX
IPOLICHTOB
3) DyHKIMH
5.1. Oyukuusi, crnocoOsl 3ananus ¢(ynkuuu. [paduk Pynkuuu. O6nacts
OTIpeNleNIeHUs W MHOXECTBO 3HaueHud ¢yaknuu. Hymn ¢ysaknum.
[TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKITHH.
MakcumMymMbl W MUHUMYMBI (QyHKIuH. HawmOonpmiee u HauMeHbIee
3HauYeHHe (QYHKIIMH Ha IPOMEXKYTKE
6 KoopauHaTsl Ha IPsIMO U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBBI KOOPAMHATHI Ha IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepenne reoMeTpuieckiux BEITNUYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTh M cTaTUCTHKA
8.1 OnwucarenpHasi CTATUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtoprka
8.4 MHosxecTBa
8.5 I'pads

TemaTuuyeckoe NIaHMPOBaAHHUE

7-H KJacc
KoumnuectBo yacos JJIeKTPOHHbIE
Ne | HaumeHnoBaHue (uudpossbie)
1/ | pa3aesoB U TeM o0pa3oBaTe/bHbIE
Bce | Konrpouabnsie |IIpakTnuyeckue
I | IpOrpamMMbl pecypcsl
ro |padotsl padoThI
Hucna u
1 BBIMHCIICHI. o5 1 Bu6mmoreka GIUC
Paunonanbuble «MosmKoma»
qucia




Anrebpa, 7 kiacc.
OI'AOY AI1O
2 AnreOpaunyeckue 27 1 «AxameMus
BBIpAKCHUA MuHnpocBeneHus
Poccuny
ONEeKTPOHHBIN
o0pa3oBaTeNbHBII
pecypc «JlomamHue
3aganus. OCHOBHOC
3 YpaBHEHUS U 20 1 obmee odpazoBaHueE.
HEpaBCHCTBA Anrebpay», 7-9
knaccel. AO
«3maTenbpCTBO
"[IpocBemieHue »
Koopaunatsi u bubmuorexa ®I'UC
4 rpaduku. OyHKIUN 24 1 «MosIikona»
IToBTOpEHUE U bubnunorexa ®I'UC
S 000011EHNE 6 1 «Mosmkosa
OBIIEE
KOJIMYECTBO
YACOB I1O 102 5 0
ITPOIT'PAMME
8-i1 ximacc
No| HauMenoBanmu Kosnn4yecTBo yacos DJIeKTpOoHHbIe (HM(ppoBbIE)
o0pa3oBaTe/ibHbIE PECYPChI
€ pa3aeJioB U
Bce
n/| Tem o Kounrpoabnsl | [IpakTnuecku
Il | IPOrpamMMbl ro |© padoThI e padoThl
bubmnorexa ®I'IC
Hucna u «MOSI mxomay —
1 |BPMMMCICHHUA. | 4 lesson.academycontent.myschool.ed
KBanparneie u.r u/02.2/08
KOpHU
Yncna u Axnrebpa, 8 kiacc.
BBIYMCJICHHS. Pr'AOY ATO
2 | CteneHs ¢ 7 «AKajiemus
LEJIBIM MuHIIpOCBEICHUS
HokasareieM Poccumy




ONEeKTPOHHBIN 00pa3oBaTEIbHbBIN
pecypc «JlomariHue 3a1aHusl.
OcHoBHOe 0011ee 00pa3zoBaHUE.

Anrebpanuecku Anrebpay, 7-9 xinaccel. AO
€ BBIpAKCHUA. | o «M3narensbcTBO
KBanparusrii "TIpocBemieHue"»
TpexuyieH
Anrebpanyecku
€ BBIPQKECHHUS.
Anre6pandecka 15 bubnuorexa ®I'UC «Mostmikosa
s Tpo0b
Aunrebpa, 8 kimacc.
YpaBHeHUS U OI'AOY AI1O0
HEpPaBEHCTBA. 15 «AKaznemus
KBaznparubie MuHIpocBenIeH s
YpaBHCHUA Poccuny
DJNEeKTPOHHBIN 00pa3oBaTeIbHBIN
pecypc «JloManiHue 3a1aHusl.
OcHoBHOE 00111ee 0Opa3zoBaHue.
YpaBHeHHS U Anrebpar, 7-9 knaccel. AO
HEpaBEHCTBA. 13 «M31aTenbCeTBO
CucreMsl "[IpocBenienue"»
YPaBHEHHUU
VYpaBHeHus u
HEPaBCHCTBA. 12 bubmuorexka PI'NUC «Mosiikosa
HepaseHctBa
Anrebpa, 8 kiacc.
Dymxim OI'AOV IO
OcHoBHbIE 5 «AxajeMus
OHSITHS MuHnpocBeneHus

Poccun»




DNEeKTPOHHBIN 00pa30BaTEIbHBIN
pecypc «/loMamHue 3a1anus.
OcHoBHOe 0011ee 00pa3zoBaHUE.

DyHKLMH. Aunrebpay, 7-9 kmaccel. AO

9 | Yncinoskie 9 «M31arenbCeTBO

byHKLHMH "[IpocBemienue »
DNEeKTPOHHBIN 00pa30BaATEIHHBIN
pecypc «/lomaiHue 3agaHus.
OcHoBHOE 00111ee 0Opa3oBaHue.
Anrebpa», 7-9 knaccsl. AO

1 | Hosropenue u 6 1 «M31aTenbCeTBO

0 | 0600meHne "[IpocBereHue

OBUIEE

KOJIMYECTBO 10

YACOB IO 2 5 0

I[TPOI'PAMME

9-ii kJacc

KoumnuectBo yacos DJIeKTPOHHbIE

Ne | HaumeHnoBaHue (uudgposbie)

n/ | pa3aesioB U TeM Bee | Kontpoasnbie | Tpatmueckime o0pa3oBaTe/ibHbIE

N | IporpaMmmsl pecypcsl

ro |padorni padoThI
Yucna v BBIYUCICHHUS.

1 | HeifcTBuTenbHble 9 bubnunorexa ®I'UC
quciIa «Mosmkona»
YpaBHeHUs U Anrebpa, 9 knacc.
HEPABEHCTBA. OI'AOY IIIO

2 YpaBHEHUsI C OTHOU 14 1 «AxaneMus
MIEPEMEHHOMN MuHnpocsenieHus

Poccun»




YpaBHeHus u
3 |HepaBeHCTBA.
CucreMsl ypaBHEHUN

14

ONEKTPOHHBIN
o0pa3oBaTeNbHbIi
pecypc «lomarnue
3ananus. OCHOBHOE
obmiee oOpazoBaHue.
Anrebpay, 7-9
kyaccel. AO
«3narenncTBO
"IIpocsenienue"»

YpaBHeHUs U
4 |HEpaBeHCTBaA.
Hepagenctra

16

Bbubmmnorexa ®I'UC
«Modukoina»

5 | OyHKIIUU

16

Anrebpa, 9 kiacc.
OI'AOY JI1IO
«AxaneMus
MUuUHIPOCBEIICHUS
Poccuny

YucioBele
OCJIEN0BATEIILHOCTH

15

DIIEKTPOHHBIN
00pazoBaTeNbHBIN
pecypc «/lomamnne
3agadust. OCHOBHOE
obmiee oOpazoBaHue.
Anrebpay, 7-9
kyaccel. AO
«3narenbcTBO
"IIpocsenienue"»

IToBTOpEHME,
000011IeHME,
CHCTeMaTH3aIHs
3HAHUI

18

ONEeKTPOHHBIN
o0pa3oBaTenbHBIHI
pecypc «lomarniaue
3aaanusi. OCHOBHOE
obmree obpazoBaHUeE.
Anre6pa», 7-9
kinaccel. AO
«3parenscTBO
"[IpocBemienue

OBUIEE KOJIMYECTBO
YACOB IIO
I[TPOIT'PAMME

102




		2025-09-15T12:28:42+0300
	Ефимова Марина Юрьевна




