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HHOACHUTEJBbHAA 3AIINCKA

AnreOpa sBisieTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETr0 OOpa3oBaHMs: OHAa OOECIEYMBACT HM3yYEHHUE APYTUX JAUCHUIUIMH Kak
€CTECTBCHHO-HAYYHOTO, TaK M TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHWE HEOOXOIUMO JUIsl MPOJIOJDKEHUS 00pa3oBaHMs M ISl TIOBCETHEBHOW >KU3HH.
PazButne y oOyyarommxcsi HaydyHBIX TIPEJACTABICHUH O MPOUCXOXKIACHUU M CYIIHOCTH alreOpandeckux aOCTpakiui, CIoco0e OTpakKeHUs
MaTeMaTHYECKOW HayKOW SIBIICHHI U MIPOIIECCOB B IPUPOIC U OOIIECTBE, POJIM MATEMaTHUECKOTO MOJICITMPOBAHUS B HAYYHOM TIO3HAHUH U B TIPAKTHKE
CrocOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4YECTB MBINIICHUS, HEOOXOJMMBIX JUISl aJanTallid B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydeHune anreOpbl OOCCIIEUYMBACT pPa3BUTHEC YMCHHS HAONIOAATh, CPABHHBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUIHOCTH
MBIIIICHHSI, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOW JEWCTBHS, BBIBOJBI, (hOpMYIHpOBaTh yTBepkaeHUs. OcBoeHUE Kypca anreOpsl
o0ecrieyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarOIIUXCs: OHM HCIOJB3YIOT JICAYKTUBHBIC M MHIYKTUBHBIC PACCYXICHHs, 000O0IICHHE U
KOHKpeTH3auio, abcrparupoBanne W aHanoruro. OOydeHHe anreOpe MpeanoyiaracT 3HAYUTEIbHBIH OOBEM CAMOCTOSITEILHOW JEATSIBHOCTH
00yJaroImuxcs, TOITOMY CaMOCTOSITENIbHOE PEIICHUE 33124 00YJaIOIMMHUCS SBISIETCS pealn3allueil 1esITeIbHOCTHOTO TIPHHIINATIA O0YIEHUSI.

B crpyktype mporpammbl yueOHOTO Kypca «Anredpa» yranyOon€HHOTO M3yueHHUs OCHOBHOE MECTO 3aHUMAIOT COJIEP>KaTENbHO-METOTUYECKHE
muHUM: «Yucna ¥ BBIYUCICHUN», «AJredpandyeckue BhIpaXXeHHs», «YpaBHEHUS W HEpaBeHCTBa», «DyHkiuu». Kaxmas u3 3THX coaepikaTeiabHO-
METOANYCCKUX JIUHAN Pa3sBUBACTCA HA MPOTAKCHUHN Tpex JICT U3YUCHUA KypcCa, B3aHMOHCﬁCTBy2 C ApYIruMH €10 JIMHUAMMH. B X0[€ U3YyYCHUS KypcCa
O6y‘-IaIOHII/IMC$[ MPUXOAUTCHA JIOTHYCCKU paCCyKAAaTh, UCIIO0JIB30BAaTh TeOpeTI/IKO-MHO)KeCTBCHHblf/'I SI3BIK. B ¢BSI3H ¢ > TUM B nporpammy yqe6H0r0 KypcCa
«AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHMKH, TMPEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3jenax MaTeMaThudeckoro oOpa3oBaHUS U
CHOCOOCTBYIOIINE OBJIAJCHUIO O0YYAIOIIUMUCS OCHOB YHHBEPCATHHOTO MAaTEMaTHYeCKOro si3bika. ComepKaTenbHOM M CTPYKTYpPHOU O0COOEHHOCTHIO
y4eOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIA XapaKkTep.

ConepmaHHe e «Yucia M BBIYUCICHHUS) CIIYKUT OCHOBOH JJIA }IaHBHeI)'IHIeFO HN3YUCHUA MATCMAaTHKH, CHOCO6CTByeT PasBUTHUIO Y
00yJaromuxcsi TOTUYECKOTO MBIIIIEHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS AITOPUTMAMH, a TaKXKe MPUOOPETEHHIO MPAKTHUUYECKUX HABBIKOB,
HEOOXOUMBIX IJISl TIOBCEAHEBHON JKU3HH. Pa3BUTHE MOHATHS O YHCIE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs CBS3aHO C PAIlMOHATBHBIMU U
UppaIMOHAILHBIMU YHCIaMH, (DOPMUPOBAHHEM IIPEICTABICHUI O JIEHCTBHTEIBHOM 4YHCIE. 3aBEpIICHHUE OCBOCHHS YMCIOBOW JIMHHUH OTHECEHO K

cpenHeMy o01eMy oOpa3oBaHHMIO.



Copep:xxanue AByX alreOpandecKux JHHUA — «ANreOpanuecKkue BRIPAXKCHUS» U «YPaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHPOBAHUIO Y
o0yJaromuxcsi MAaTeMaTHYECKOTO amnmapara, He0OX0UMOTO IS PEeUICHHS 3a/1ad MAaTeMAaTHKH, CMEKHBIX TIPEIMETOB M OKPYKaroliel peadpbHocTH. Ha
YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHus YYeOHBIN MaTepHall IPYIIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPOKEHHH. ANredpa JeMOHCTPUPYET 3HAYCHHE
MaTeMaTHKHU KaK s3bIKa JUIs IIOCTPOCHUSI MaTEMAaTUYECKUX MOJICNICH, ONMCaHMs TIPOIIECCOB M SIBJICHUN peaibHOro Mupa. B 3amaun oOydenus anredpe
BXOJIAT TAK)Ke JAIbHEUIIee Pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YACTHOCTH, JUIsl OCBOEHUS Kypca HH(POPMATHUKH, M OBIIAJICHHE
HaBBIKAMHU JICAYKTHBHBIX paccyxacHuil. [IpeoOpazoBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Conepkanre (QyHKIIMOHAIBHO-TpA)UUECKON JIMHUM HAICICHO Ha TOJIyYeHUE OOYYalOUIMMHCS 3HAHUH O (QYHKIMAX Kak BaKHEUIICH
MaTEeMaTHYECKOW MOJIEIH U OMKMCAHUS M HMCCICIOBAHUS Pa3HOOOpPA3HBIX MPOIIECCOB M SIBICHHI B NMpHpoJe M obOmecTBe. M3yueHne maTtepuaia
CIOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS WCIIOJIb30BAaTh PA3JIMYHBIC BBIPA3ZUTEIBHBIC CPEJICTBA s3bIKA MAaTEMAaTHUKU — CJIOBECHOTO,
CUMBOJIMYECKOT0, TPahUIeCKOro, BHOCUT BKJIJ B (DOPMHUPOBAHKE MTPEICTABICHUN O POJIM MAaTEMATHKHU B Pa3BUTHH IUBHIIN3AIIUU U KYJIbTYPHI.

YrnyOnéHHbIN Kypce anre0pbl XapakTepu3yeTcs U3y4eHHEeM JTOTIOTHUTENILHOTO TEOPETHUECKOTO afmnapaTa U CBI3aHHBIX ¢ HUM METOJIOB PELICHUS
3ama4. AnreOpa sIBISETCS S3BIKOM /ISl OMHMCaHUs 00BEKTOB M 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM MaTeMaTudeckoro MoaenupoBanus. [Ipu stom camu
OOBEKTHI MAaTEMaTHYECKUX YMO3AKIIOUCHHA W TNPUHATHIE B aireOpe MpaBWiia WX KOHCTPYHPOBAHHS CIHOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHUI
00OCHOBBIBaTh M JIOKA3bIBAaTh CYXKJCHHS, PA3BHBAIOT MATEMAaTHYECCKYH) HHTYHIIMIO, KPaTKO W HATJSATHO PACKPHIBAIOT MEXAHHM3M JIOTHUECKUX
MOCTPOCHUI M yuaT UX MPUMEHEHHI0. TeM caMbIM anredpa 3aHUMaeT OAHO M3 BEAYIIUX MECT B (HOPMHPOBAHHH HAYYHO-TEOPETUYECKOTO MBIIIICHHUS
00y4aroIuXxcs.

CormacHo y4eOHOMY IiaHy B 7-9 Kilaccax u3ydaercss Y4eOHBIM Kypc «AnreOpa», KOTOPHIA BKIIOYAET CIEAYIOIINE OCHOBHBIC DPa3fieiibl
cozepkaHust: «Yuncina u BRIYUCICHUS», «ANTeOpandecKkue BIpOKEHH», «Y paBHEHHS U HEpaBEHCTBay, «DyHKIIHNY.

Ha n3yuenue yuebHoro kypca «Anredpa» orBoautcs 510 gacos: B 7 kinacce — 170 gacoB (54acoB B Hezento), B 8 kiacce — 170 gacoB (5 gacoB B

Heneno), B 9 kinacce — 170 yacoB (5 4yacoB B HEJEIIO).

IIcuxouioro-negaroruyeckue 0COOCHHOCTH O0YYAKOIIMXCS € 3a/IePKKOM MCUXUYECKOro pa3BUTHSI HA YPOBHE OCHOBHOI0 0011Iero

o0pa3oBaHus
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OcobenHocTH MO3HABaTENbHOM cepbl

CBoeoOpa3ue MO3HABATEIBHON JEATEIbHOCTH MPH 3aJCPXKKE IMCUXUYECKOTO Pa3BUTHUS SIBISETCS OJHOM M3 OCHOBHBIX XapaKTEPUCTHK B
CTPYKTYpPE HapYIICHHS, IOCKOJIbKY CBSI3aHO C TEPBUYHBIM COCTOSIHUEM (DYHKIIMOHAIBHOW W/WiM opraHuyeckond Hemocratounoctu [[HC. V
noapoctkoB ¢ 3IIP coxpaHsOTCS HEIOCTaTOYHBIM ypOBEHb CHOPMHPOBAHHOCTH TO3HABATEIBHBIX MPOIECCOB M IMOHWKEHHAS MPOAYKTHBHOCTH
MHTEJUICKTYaJIbHO-MHECTUYECKON JeSTEIHbHOCTH.

CoxpaHsoTcs HEyCTOMYUBOCTh BHUMAHUS, TPYAHOCTU MEPEKIIOYSHUS C OJTHOTO BHUJIA JACSITEIILHOCTA Ha APYTrOi, MOBBIIICHHBIE UCTOIIAEMOCTD
Y TIPECHIIIAEMOCTh, OTBJIEKAEMOCTh Ha TTOCTOPOHHHE Pa3IPaKUTENIN, YTO 3aTPYIHSACT MOCJIEI0BATEIbHOE U KOHTPOIUPYEMOE BBIMOJHEHUE JJIMHHOTO
psiaa onepaiuu.

CMBICIIOBbIE TpUEMbl 3alOMHHAHHS JOJTO0 HE (OPMUPYIOTCS, MPEBAIMPYET MEXaHHMYECKOE 3aydyhBaHHE, YTO B COYETAHHH C HWHBIMU
HEJ0CTAaTKaMU MHECTHUYECKOH JIeATEITPHOCTH HE MOXKET 00€CIIEYHTh MTPOYHOT0 3aIIOMUHAHKS MaTepraia.

B 3HauuTenpHOM CTEMEHW COXpaHsIeTcs HEC(HOPMHUPOBAHHOCTh MBICIUTEIBHOM JEATETbHOCTH KaK Ha MOTHBAIlMOHHOM, TaK M Ha
oreparoHaIbHOM ypoBHAX. B wactHoCcTH, oOyuaromuecs ¢ 3I1P geMoHCTpHUpyIOT cnadyro MO3HABAaTEIbHYI0 M MOWMCKOBYIO aKTUBHOCThH B PEIICHUU
MBICITUTENBHBIX 337a4, MOBEPXHOCTHOCTh MPHU BHIOOpE crmocoba NeHCTBUS, OTCYTCTBHE CTPEMIICHHS K TMOHCKY pallMOHAIbHOTO pemieHus. B
OTEPAIMOHATBHBIX XapPaKTEPUCTUKAX MBIIUICHUS OTMEYAIOTCA TPYAHOCTH TIPH BBINIOJIHEHUM JIOTHYECKUX JCHCTBUU aHalM3a W CHUHTE3a,
KJ1accu(puKanuu, CpaBHEHUsI U 000OIIEHU S, OCHOBAHHBIX HA aKTyaJIM3alliU CYIIECTBEHHBIX MMPU3HAKOB OOBEKTOB.

TpyaHOCTH BBI3BIBAET MOCTPOEHUE JIOTMYECKUX PACCYKICHUM, ONMUPAOIIUXCA HAa YCTAHOBIEHHWE NPUYMHHO-CIEACTBEHHBIX CBs3€H, Ha
HE0OXOIMMOCTD JTIOKA3aTeIbHOI0 00OCHOBAHMSI OTBETA, CIIOCOOHOCTH JIelaTh BHIBOJ Ha OCHOBE aHanu3a noiaydeHHou nHpopmanuu. [Toapocroxk ¢ 311P
3aTPYAHSIETCS B OCYIIECTBICHUU JIOTUUECKOW OIEpaIiy Mepexo/ia OT BUIOBBIX MPHU3HAKOB K POJOBOMY MOHATHIO, B 0000IIEHUN, HHTETPUPOBAHU U
nHpOpMalUi W3 pa3IUYHBIX HCTOYHHKOB, B TIOCTPOEHHWU MPOCTEUIINX MPOrHO30B. Clemnyer OTMETHUTh, YTO YacTO BO3HUKAIOT TPYAHOCTH
WCIOJIb30BAaHUSI MBICTIUTEIHHON omnepamnuu, chopMHUpoOBaHHON HA OJJHOM Y4eOHOM MaTepuale, B padoTe ¢ IPyruM MaTepHalioM WIH B U3MEHHUBIIHX CSI
YCIIOBUSIX CXOJIHBIX 3aJ1a4.

[Ipu BeIMOMHEHNH K1accUUKAINN, O0BEAMHEHUN TTPEIMETOB U SIBJICHUW B TPYIIIHI IO OMPEACICHHBIM NMPU3HAKAM CJI0KHOCTH BO3SHUKAIOT TIPH

CaMOCTOATCIbHOM ONPEACIICHUN OCHOBAaHUA IJIA Knaccn@nxaunn u €ro Bep6aJ'II>HOM 0003HaYEHUN.



[TousiTHitHbIe (POPMBI MBILIUIEHUS JTOJTOE BpEMsi HE JOCTUTAOT YPOBHS HOPMAJIBHOTO PAa3BUTHUS, 3aTPyIHSETCS Mpolecc adCTparupoBaHUSA,
ONEPUPOBAHUS TIOHATHSAMM, BKIIOYCHHS MOHATHH B pa3Hble CHUCTEMbl 0000IIEeHHs. Bce 3TO OCIOXHSETCS HEAOCTATOYHOM CIIOCOOHOCTBIO K
HCIOJIb30BAHUIO 3HAKOBO-CUMBOJIMYEeCKUX cpeacTB. llkompHuku ¢ 3[IP HyxnmaroTcs B CONPOBOXAEHUM M3Y4YEHUS MPOrPaMMHOrO Marepuala
JONOJIHUTEIbHON BU3yanu3aluneil, KOHKpeTu3aluei, npuMepamMu, CBA3bI0 ¢ IPAKTUYECKUM OIBITOM.

Jns obyyaromuxcs ¢ 3[1P moapocTkoBoro Bo3pacra XapakTepHa CI1a0OCTh pPeYeBOil peryysiuu IeHCTBUNA, OHM MCIBITHIBAIOT 3aTPYAHEHUS B

pedeBoM opOpMIICHUH, HE MOTYT CIUIAHUPOBATH CBOM JICHCTBUS U 1aTh O HUX BEepOAIbHBIN OTYET.

Oco0eHHOCTH peyeBOro pa3BUTHS

VY ob6yuatomuxcst ¢ 3[IP mogpocTkoBOro Bo3pacra COXpaHSIOTCS HEJOCTAaTKH (POHEMATHUECKOW CTOPOHBI pPeYr, OHU MPOJOIDKAIOT CMEIINBAThH
OTITO3UIIMOHHEIE 3BYKH, 3aTPYIHSIOTCS BBIIOIHATH (POHEMAaTHUECKUN pa30op ciioBa. Y HUX OCTAIOTCS 3aMEHBI U CMEIIeHHs OyKB Ha MUChbME, HEeUeTKas
JUKIYS U OTAENbHBIE HAPYILIEHUS 3BYKO-CJIIOTOBOM CTPYKTYPBI B MaJI03HAKOMBIX CIIOKHBIX CJIOBAX.

HaBbiku cioBooOpa3zoBaHus (HOpMUPYIOTCS CHENUPUUHO W C 3ano3JaHueM; OOy4aroIlMMCSl CIIOKHO 0Opa3oBbIBaTb HOBBIE CIIOBA
MIPUCTABOYHBIM U Cy((PUKCATBHBIM CIIOCOOAMU B pa3IMYHBIX YACTSIX PEUH, OHU JAOMYCKAIOT arpaMMaTH3Mbl KaK B YCTHOM, TaKk U B IUCbMEHHON PEYH.

[Tonpoctku ¢ 3IIP UCHBITHIBAIOT CEMAHTUYECKUE TPYJHOCTH, OHM HE MOTYT ONHUPAThCs HA KOHTEKCT Uil TOHMMaHUs 3HAUYE€HUsI HOBOT'O CJIOBA.
OOeHEHHBIN CIOBapHBIN 3amac 3aTpyAHsET pedeBoe 0(hOpMIIEHUE BHICKA3bIBAHUS, OTPAXKAKOIeecs] Ha Ka4eCTBE KOMMYHHUKAIIUU.

B peun oOyuatomuxcs ¢ 3I1P mpeBanupyroT cyliecTBUTeNbHbIE U Tiaaroisl. KpaiiHe peko AeTH UCIONb3YIOT OLIEHOYHbIE IpuiaraTeabHbIe,
4acTO 3aMEHSIOT CJIOBA IITaMIIAMH», HE BCETa MOAXOASIINMH 110 CMBICITY. Paznnuenue npudacTuii U JeenpudacTuid 3aTpyAHEHO.

B camocrostensHol peun oOyuaromumcst ¢ 3[IP crnoxHo moadupaTe M HMCHOJIb30BaTh CHHOHUMBI M AaHTOHMMBI, OHM HE IOHHMAIOT
(b pa3eosorn3MoB, He UCTIONIB3YIOT B CAMOCTOATEIBHOM peun 00pa3Hble CPaBHEHUS.

VY obyuatommxcs ¢ 3IIP moapocTKoBOro Bo3pacTa COXpAHSIOTCS cHenuduyeckue HapyIIeHHs MHUChbMa, OOYCIIOBIMBAIONIUE OONbIIOE
KOJIM4ecTBO opdorpaduyecknx U MyHKTYallMOHHBIX OmKOO0K. OmuOKH Ha MpaBuiia MPaBONUCAHMS Yallle BCETO SBISIOTCS CIEACTBUEM HEAOPa3BUTHU S

YCTHOM peud, HEAOCTATOYHOCTH METasI3bIKOBOW JEeSATENIbHOCTH, HeC(HOPMHUPOBAHHOCTH PETYJISITOPHBIX MeXaHu3MoB. KommnuecTBo nucrpaduyeckux



omMOOK K 5 KJIacCy COKpalaercs, a KOJIU4ecTBO Au30phorpaduyeckux HapacTaeT B CBSA3U C YCIOKHEHHEM M yBeTHYEHHEM 00beMa MpOrpaMMHOI0
MaTepuaia 1o pyccKomy s3bIKY.

Hapymienue B yCBOGHUH M UCHOJIB30BaHUU MOP(OIOrHUECKOr0 U TPAJUIIMOHHOTO MPUHIUIIOB opdorpaduu nposBisieTcss B pa3HOOOPa3HbIX U
MHOTOYUCIICHHBIX opdorpapuueckux omubOkax. [Ipy mocTpoeHuH MNPennoKeHUN HIKOJIBHUKHU JIOMYCKAlOT CHUHTAaKCHUYECKHE, rpaMMaTHUYecKue M

CTHJIMCTHYECKHUE OIIHNOKH. HpI/I IOBBIICHHUH CTCIICHU CaMOCTOATCIIbHOCTHU ITIMCbMCHHBIX pa60T KOJIMYECTBO OLINOOK YBCIUYNBACTCA.

Oco0eHHOCTH SMOIMOHAJIBHO-IMYHOCTHOM 1 peryJIATOpHOM cdepsbl

LleHTpaabHBIM MPU3HAKOM 33/I€PKKU TICUXUYECKOTO Pa3BUTHUS JIFOOOHN CTENEHU BBIPAKEHHOCTH SIBJISIETCS HEAOCTaTOYHas chOpMUPOBAHHOCTH
caMoperyJanui. B moapocTKOBOM BO3pacTe NPOU3BOJIbHAS pErynsnus Bce emie ocraercs Hespenoil. [lompoctku c¢ 3IIP serko oTBiekaroTcs B
MIPOLIECCE BBITTOJIHCHUS 3aJ[aHMi, COBEPIIAIOT UMITYJIbCHUBHBIE JICHCTBUS, MPUCTYIAIOT K paboTe 0e3 MpeaBapuTeIbHOTO IDIAHUPOBAHUS, HE TIPOBOJIST
MPOMEXYTOUYHOTO KOHTPOJISI, @ TIOTOMY M HE 3aMedaroT cBoux OmuOOoK. IlIkoiapbHMKaM OBIBa€T TPYTHO AOJNTO YAEp’KUBATh BHHUMAaHHE HAa OJHOM
npenMere win aelictBun. OTMedaercs Hec(hOPMUPOBAHHOCTh MOTHBAIMOHHO-IENIEBONH OCHOBBI YUe€OHOW NI€ATETbHOCTH, YTO BBIPAXKAeTCs B HU3KOM
MMOWCKOBOW aKTUBHOCTH.

[To mpuumnHe crnaboi camMOperyssiuu U CKIOHHOCTH K SMOIUOHAIBHOM Je30praHu3aiuu aestenbHocTH oOydaronuecs ¢ 3[IP HyxnaroTcs B
MIOCTOSTHHOM MOJIEPKKE CO CTOPOHBI B3pOCIIOT0, OPraHU3YIOLIEH U HAallPaBJIsAIOIIEN TOMOIIY, 8 UHOTJA U B PYKOBOJSAIIEM KOHTPOJIE.

TpyaHOCTH pa3BUTHS BOJEBBIX IMpolieccoB y oOydarommuxcs ¢ 3IIP moapocTkoBoro Bo3pacTa MPUBOAAT K HEBO3MOXXHOCTH YCTOHYHMBO
MOTHUBHUPOBAHHOTO YIPaBJIEHUS CBOMM ToBefeHuEeM. CaboCcTh AYMOIIMOHAIBHON PETYIISAINH MPOSBIISETCA Y HUX B HECTAOMIBHOCTH IMOIIMOHATILHOTO
(hoHa, HETOCTATOYHOCTH KOHTPOJIS MPOSIBJICHUH IMOIIHM, CKIIOHHOCTH K a(PEKTUBHBIM PEAKIIHM, Pa3IpaXKUTEITHHOCTH, BCIBLITLYUBOCTH.

Henocratounoe pa3BuUTHE 5SMOIMOHANBLHOW CQEphl XapaKTePU3YIOTCS MOBEPXHOCTHOCTHIO W HECTOMKOCTBIO OJMOIUH, CHWKEHHOMN
CIOCOOHOCTBIO K BepOanu3ai COOCTBEHHOTO SMOITMOHATBHOTO COCTOSHUS, O€JHOCTHIO IMOLMOHAIBLHO-IKCIPECCUBHBIX CPEJICTB B OOIIEHUU C
OKPYKaIOIHUMH, CIa00CThIO peIIEKCUBHON TO3UIINHU, Y3KUM pPErepTyapoM CIOCOO0O0B aJeKBATHOTO U AU (HEepeHIMPOBAHHOTO BBIPAKECHUS SMOIIUNA U

OSMOIMOHAJIBHOT'O p€arupoBaHus B PA3JIMYHBIX ) KU3HCHHBIX CUTYyallUsIX.



VY obyuatoumuxcst ¢ 3[1P HapyiieHo pa3BUTHE CAMOCO3HAHUS, JJISi HUX XapakTepHbl HeCTaOWIIbHAs CaMOOLICHKA, 3aBBIIICHHBIC MPHUTA3AHNUA,
CTOMKOCTh STOLEHTPHYECKOW TMO3UIMH JIMYHOCTH, TPYIHOCTH (opmupoBanus odOpasa «S». [lompocTkam ClOXKHO OCO3HAaBaTh cedsS B CHCTEME
COLIMAJIbHBIX B3aUMOOTHOILIEHUH, BBICTPAUBATh aJICKBATHOE COLIMAIBHOE B3aUMOJICHCTBUE C YUETOM MO3ULIMNA U MHEHHS TapTHEPA.

HecmoTpst Ha criocOOHOCTh MOHMMATh MOpPAJbHBIE U COLMANbHBIE HOPMbI, noApocTku ¢ 3IIP 3arpynHstoTcs B BbICTpauBaHUU MOBEJIEHUS C
YY4ETOM 3THX HOpPM. B XapakTeposIorM4ecKuX OCOOCHHOCTSIX JIMYHOCTH BBIIEISIOTCA BBICOKAs BHYIIAEMOCTb, YYBCTBO HEYBEPEHHOCTH B cebe,
CHIDKEHHAsE KpUTUYHOCTh K CBOEMY IMOBEJICHHIO, YIIPSIMCTBO B CBSI3U C OmpeaeseHHON ad(eKTUBHOM HEeYyCTOHYMBOCTBHIO, OOSI3IMBOCTD, OOUIYUBOCTb,
MOBBIIIEHHAs! KOH(IUKTHOCTb.

CyllecTBeHHbIE TPYIHOCTHM HaOJIOJAIOTCS y HUX B IPOLECCe IUIAHUPOBAHMS HKU3HEHHBIX IE€PCIEKTUB, OCO3HAHUS COBOKYIHOCTH
COOTBETCTBYIOLIMX Liedel u 3aaay. Kpome Toro, Bce 3T0 CONpOBOXKAAETCs 03bIHULMATUBHOCTBIO, HEO0A3aTEIbHOCTHIO, YX0/10M OT OTBETCTBEHHOCTH

3a COOCTBCHHBIC IMMOCTYIIKH 1 NOBCACHUC, OTCYTCTBUEM CTPCMIICHUSA YIIYYIIHUTH CBOU PE3YJIbTATHI.

Ocobennoctu KOMMYHHUKAIUA U COMUAJTBHOTO B3aHMOHeﬁCTBHﬂ, COHMAJIBHbIC OTHOLICHUSA

V¥ oOyuatomuxcst ¢ 3IIP moapocTkoBOro Bo3pacta HEIOCTATOUHO Pa3BUThl KOMMYHUKATHBHbBIE HABBIKH, PENEPTyap KOMMYHUKATUBHBIX CPEJICTB
OelleH, 4acTo OTMEYaeTCsl HeaJleKBaTHOE HCIOJb30BaHHWE HEBEPOATBHBIX CPEICTB OOMIEHUS W TPYAHOCTH WX TOHMMaHUs. KadecTBo BIIajeHUS
prHeMaMHl KOHCTPYKTHBHOTO B3aWMOJICUCTBUS CO CBEPCTHHKAMHU U B3POCIBIMHU HeBbICOKOe. ColnanbHble KOMMYHUKAIIMH Yy HUX XapaKTePU3YIOTCS
OTCYTCTBHEM TJIyOMHBI U HEYCTOWYMBOCTHIO B IEJOM, HEaJEKBATHOCTHIO MOBEACHUS B KOH(DIUKTHBIX cUTyanusx. [loHMMaHMe WHIUBUIYaTbHBIX
JUYHOCTHBIX OCOOEHHOCTEH MMapTHEPOB MO OOIIEHUIO CHIDKEHO, Cla00 pa3BUTa CIIOCOOHOCTh K COYYBCTBHIO M COMEPEKMBAHHUIO, YTO CO3/ACT
3aTpyJHEHHS TMPU OIIEHKE BBICKA3bIBAHUNM W JEMCTBUH coOeceqHHKa, YUeTe MHTEPECOB M TOUYKU 3pEHHS MapTHEpa MO COBMECTHOW JESTENbHOCTH.
YcBOEGHHE U BOCIPOU3BEACHNUE aJIeKBATHBIX KOMMYHHUKATHBHBIX 3TaJOHOB HEYCTOMYMBO, YTO 3a4acTyIO JelaeT KOMMYHHKAIUIO MoaApocTkoB ¢ 3I1P
MaJOKOHCTPYKTHUBHOM, CKa3bIBA€TCSl HA YMEHUU MOAJICP)KUBATh Y4EOHOE COTPYIHUYECTBO CO CBEPCTHUKAMHU M B3pOCIbIMH. OOIIENpUHSTHIE TTpaBUiia
OOIEHUS] U COTPYAHMYECTBA MPUHUMAIOTCS YAaCTUYHO, COOMIOJAIOTCS ¢ TpyaoM u u3buparenbHo. Ilogpoctku ¢ 3IIP He Bcerna MOryT MOHSTh
COIMAIIBHBIA ¥ AMOIMOHAIBHBI KOHTEKCT KOHKPETHOW KOMMYHHKATHBHOH CHUTYallMH, YTO TPOSIBIISECTCS B HEAJCKBATHOCTH KOMMYHHKATHBHOTO

IIOBCACHUA, CHeI_II/I(I)I/I‘IGCKI/IX TPYAHOCTAX BCTYIUUICHUSA B KOHTAKT, €TO MOAACPXKAHUA W 3aBCPUICHHUA, 4 B CIIydaC BO3HUKHOBCHUA KOH(I)J'H/IKTa — K
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HEMpaBWIBHBIM CIIOCO0aM pearupoBaHMs, HEaJeKBaTHBIM crTparerusM mnoBeneHus. I[lkompHuku ¢ 3IIP He yMelOT HCHOIB30BATH OMBIT
B3aMMOOTHOIIEHUN C OKPYKAIOIMMH I IOCIEAYIOIIEH KOPPEKIUU CBOEr0 KOMMYHHMKAaTUBHOIO ITOBEIECHUS, HE MOI'YT YYUTBHIBATh OLICHKY CBOMX

BBICKA3bIBaHUN U I[CflCTBHfI CO CTOPOHBI B3POCJIbIX U CBEPCTHUKOB.

OcobeHHOCTH YUeOHOIl 1esiTeIbHOCTH M clieM(UKH YCBOCHHS y4eOHOro MaTepuaJjia

Ha ypoBHe ocHOBHOrO o00ImIero oOpa3oBaHHs CYHIECTBEHHO BO3pPACTalOT TpPeOOBaHUS K Y4eOHOM JEATeTbHOCTH OOYYaroHIMXCs: K
[[EJICHANIPABICHHOCTH, CaMOCTOSITEIbHOCTH, OCYIIECTBICHUIO I03HABATEILHOIO IOMCKA, IOCTAaHOBKE Y4YeOHBIX IIefied M 3a7ad, OCBOCHUIO
KOHTPOJBbHBIX U OICHOYHBIX JedcTBui. Y oOyvaromuxcs ¢ 3[IP Ha ypoBHe OCHOBHOrO OO0Opa30BaHUS COXPAHSIOTCS HEAOCTATOYHAS
[EJICHANPABICHHOCTh JICSITEIBbHOCTH, TPYAHOCTH COCPEIOTOYCHHUS W YAEp)KaHUS alrOpUTMa BBINOJHAEMBIX Yy4eOHBIX ICWCTBUI, HEYMEHHE
OpraHu30BaTh CBOe pabodee BpeMs, OTCYTCTBHE HWHUIIMATUBBI K TIOMCKY pa3IMYHBIX BapUaHTOB pemeHus. OTMeYaloTcs TPYAHOCTH MpH
CaMOCTOSITENIbHON OpraHu3aluu yyeOHOM paboThl, CTpeMiIeHHe N30eKaTh YMCTBEHHOM HArpy3ku M BOJIEBOIO YCHUIIMS, CKIIOHHOCTb K ITOJMEHE IOUCKa
pewenust popmanbHbIM feiicTBueM. s noapoctkos ¢ 3I1P xapakTepHO OTCYTCTBHE CTOHKOrO MO3HABAaTEILHOTO MHTEPECa, MOTUBALUHU JIOCTHIKEHHS
pe3yibTara, CTPEeMIICHUS K TOUCKY WH(OPMAIH U YCBOSHUIO HOBBIX 3HAHHA.

VYyeOnass motuBanus y oOyuatomuxcst ¢ 3[IP moapocTtkoBoro Bozpacra octaercs He3penoi, COOCTBEHHO yuyeOHble MOTHBBI (POPMUPYIOTCS C
TPYJIOM U SBIISIOTCS HEYCTOMYMBBIMU; JIUISl HUX Ba)KHEE BHEIIHSS OLIEHKA, UEM caM pe3yJbTaT, OHU HE MPOSBISIOT CTPEMIICHHS K YIYUYIICHUIO CBOUX
Y4EOHBIX JTOCTHKEHUH, HE TIBITAIOTCS OCMBICIUTD Pa0OTy B LIEJIOM, MOHATh MPUYUHBI CBOMX OLIMOOK.

PesynpratnBHOCTE yueOHOUM paboThl y oOywatromuxcs ¢ 3[IP Hu3Ka BCleacTBUE MMIYILCHBHOCTH M CJIA0OTO KOHTPOJIS, YTO MPHBOAUT K
MHOTOYHCIICHHBIM OINOOYHBIM JICHCTBUSM M PEIICHHSIM.

PabortocrocobnocTh 1mkonbHUKOB c 3IIP HepaBHOMEpHa W 3aBUCHT OT XapakTepa BBINOJIHAEMBIX 3ahaHuil. OHM HE MOryT JOJro
COCPEJI0TAauMBATHCS MPH MHTEHCUBHOW MHTEIJIEKTYAIbHOM Harpy3ke, y HUX OBICTPO HACTyHaeT yTOMJICHHE, NMPECHIIIEHUE NesaTeabHOCThIo. [lpu
HaNPSHKCHHOW MBICITUTEIFHON ACATENBHOCTH yJalluecs He MOTYT MPOAYKTUBHO paboTaTh B TEUEHUE BCETO YPOKA, HO TPU BBHIMOJHEHUH 3HAKOMBIX

yueOHBIX 3aJaHuil, HE TpeOyIOUIMX BOJEBOIO YCHJIHSA, MOTYT JIOJITO€ BpeMsl COXpaHATh paboTocrnocoOHocTh. bonblioe BiusHHE Ha



paboTOCIOCOOHOCTh OKA3bIBAIOT BHEIIHKUE (PAaKTOPBI: MHTEHCUBHOCTH JIEATEILHOCTH Ha MPEIIECTBYIOIIMX YPOKaX; HATMYUE OTBICKAIOUINX (PaKTOPOB,
TaKWX KaK IIyM, TOSIBICHUE IIOCTOPOHHMX B KJIACCE; MIEPEKUBAHNUE HIIN OXKHJIAHUE KOT0-JIN00 3HAYUMOTO Il peOeHKa COOBITHSI.

OcobeHHOCTH OCBOEHUS y4eOHOro MaTepualla CBsi3aHbl y HIKOJIbHUKOB ¢ 3IIP ¢ HepaBHOMepHOH 00y4aeMOCTbI0, 3aMEAJICHHOCTbIO BOCIIPUATHS
U nepepaboTKu yueOHON MH(POPMaLMK, HEIPOUYHOCTHIO CJIEI0B MPHU 3alIOMUHAHNN MaTepHaia, HETOYHOCTBIO U OIIMOKaMU BOCIIPOU3BEICHHUS.

Hns obyuaronmuxcst ¢ 3[1P xapakTepHbl TPyIHOCTH YCBOEHHS W ONEPUPOBAHMS MOHSATHIMH, CKIIOHHOCTb K UX CMEIICHHIO, CEeMaHTHUYECKUM
3aMeHaM, C TPYIOM 3allOMMHAIOT OmIpeneieHus. boiee NMpOAYKTHMBHO OHM YCBAMBAIOT MAaTEpHANl C ONOPOM HA SICHBIA AJITOPUTM, BHU3YAIBHYIO
MIOAJIEPHKKY, CMBICIOBBIE CXEMBI.

[konpaukam ¢ 3IIP cioXHO cnaenarb ONOCPENOBAHHBIN BBIBOJ, OCYILIECTBUTH IPUMEHEHHE YCBOCHHBIX 3HAHWN B HOBOM CHUTYyallUH.
HaGnronatoress 3aTpyHEHHMsS C MMOHMMAaHHEM Hay4HBIX TEKCTOB: MM CJIO)KHO BBIJICJIUThH IJIABHYIO MBICIb, Pa30UTh TEKCT Ha CMBICJIOBBIE 4YacTH,
U3JI0KUTh OCHOBHOE COJIepXKaHUE. XapaKTepHOHl OCOOCHHOCTBIO SIBIISIIOTCS 3aTPYJHEHHUS B CAMOCTOSATEILHOM BBIOOpE HYXKHOTO CHOCO0a NeHCTBHS,

MMPUMCHCHUHN U3BCCTHOT'O crocoba PCIICHMA B HOBBIX YCJIOBUAX WJIW OAHOBPEMCHHOM HCIIOJIb30BAHHUU ABYX U Ooiece IMPOCTHIX AJITOPUTMOB.

Oco0ble 00pa3oBaTeIbHbIC MOTPEOHOCTH 00YYAIOIIMXCH € 32/1ePKKOI MCUXHUYECKOr0 Pa3BUTH HAa YPOBHE OCHOBHOI0 00111er0
o0pa3oBaHus

Hns o6yuarommxcest ¢ 3[1P, ocauBarommx AOOIT OO0, xapakTepHsl cieaytomnue crenuduaeckue odpazoBarebHbIe TOTPEOHOCTH:

noTpeOHOCTh B afanTtaiuu u AuddepeHnpoBaHHOM MOAX0/IE K 0TOOPY coJlepKaHMsl TPOrpaMMHOT0 MaTepuaa y4yeOHBIX MPEIMETOB C YUETOM
0co0BIX 00pazoBaTeIbHBIX MOTPEOHOCTEH U BO3MOXKHOCTEN oOyyaromuxcs ¢ 3[IP Ha ypoBHEe OCHOBHOTO 00111€ro 00pa3oBaHMs;

BKJIFOYCHUC KOPPECKIHUOHHO-PA3BUBAIONICTO KOMIIOHCHTA B IIPOLECC O6y‘—IeHI/I$I Ipu peajin3ainuun O6pa3OBaTeJ'II)HBIX nmporpamMm OCHOBHOI'O
o01ero 00pa3oBaHus ¢ y4€TOM MPEEMCTBEHHOCTH YPOBHEH HAYAJIbHOTO U OCHOBHOTO 0O0IIero 00pa3oBaHus;

pa3sBUTHE U KOPPEKLUS TPUEMOB MBICIIUTEIILHON EATENIFHOCTH U JOTMYECKUX JEHCTBUNA, COCTABIISIONIUX OCHOBY JIOTHYECKUX MBICIUTEIbHBIX
olepalui, paclIipeHrne METalpeIMETHBIX CIOCOO0B y4yeOHO-T103HABATEIbHON JESITEeIbHOCTH, 00ECIEYMBAIOIIUX POLIECC OCBOCHUS MPOrPaMMHOI0O
Marepuana,

NPUMEHEHUE CIIEHAaIbHBIX METOJIOB M MPUEMOB, CPEJICTB OOy4YEHHsS C Y4eTOM OCOOEHHOCTell ycBoeHus oOywatomiumcs ¢ 3I1P cucrtembr

3HAaHUH, YMEHMH, HABBIKOB, KOMIIETEHIMH (MCHOJIB30BAHUE «IIOIIATOBOCTU» NPH NPEAbABICHUM Y4eOHOro MaTepuaia, IpU PEeIeHHH NPaKTHKO-
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OPMEHTUPOBAHHBIX 3aJa4 W KU3HEHHBIX CHUTYallMid; MPUMEHEHHE aJITrOPUTMOB, JOMOJIHUTEIBHOW BU3YaJbHOW MOIAEPIKKH, OIOPHBIX CXEM MpHU
pelieHnr y4eOHO-TT03HABATENbHBIX 3a7ad U padoTe ¢ ydeOHOU HHQOpMAIHE; pa3sHOCTOPOHHSSI MPOpadoTKa y4eOHOTO Marepuala, 3aKperICHHE
HaBBIKOB M KOMIICTCHIIMH MPUMEHHUTEIBHO K Pa3IMYHBIM JKU3HECHHBIM CUTYaIUsIM; YBEIMYCHHUE JIOJIU IMPAKTUKO-OPUEHTHPOBAHHOTO MaTepuala,
CBSI3aHHOT'O C KU3HEHHBIM OIBITOM TOJIPOCTKA; pa3HOOOpa3ue U BapHATUBHOCTH MPEIbSBICHHUS M OOBSICHEHHS YIeOHOTO MaTepuaa Mmpu TPYTHOCTIX
YCBOGHHS U IepepadOTKU MHPOPMALIUH U T.1I.);

opranuzansi 00pa30BaTENBHOIO IPOCTPAHCTBA, pabOyYero MecTta, BPEMEHHOW OpraHu3alMd 00pa3oBaTENbHON Cpelbl C  y4eToM
NCUXO(PHU3MUECKUX O0COOEHHOCTEH M BO3MOXKHOCTEH oOydwaromerocst ¢ 3IIP (MHIuBuayampHOE MPOCKTHPOBAHUE 00Pa30BAaTENLHONU CPENbI C YUETOM
MOBBIIIEHHOW UCTOIIAEMOCTH U OBICTPOI YTOMIIIEMOCTH B MPOLIECCE MHTEIUICKTYAIBHOM IESITEIbHOCTH, CHIDKEHHON pab0TOCIIOCOOHOCTH, CHUKCHHOM
MPOM3BOJILHON PETYJISIIIUN, HEYCTOHYUBOCTH POU3BOJILHOTO BHUMAHHUSI, CHISKEHHOTO 00bheMa MaMsITH M MOHMKEHHOM TOYHOCTH BOCIIPOU3BEICHHS );

CHelHaNbHas MOMOIIb B PAa3BUTHHA OCO3HAHHOW CAaMOPETYJSIHMH JEATEIHOCTH W TOBEACHUS, B OCO3HAHUHM BO3HHMKAIOIIUX TPYIHOCTEH B
KOMMYHHUKATHBHBIX CHTYallUsX, MCIIOJIb30BAaHUHM MPUEMOB SMOIMOHAIBHONW CAMOPETYIALNH, B TMOOYXIEHUH 3allpalliBaTh ITOMOIIL B3pPOCIOrO B
3aTPYAHUTENBHBIX COLMATIBHBIX CUTYAIHUAX; IeJICHAIPABICHHOE pa3BUTHE COLIMANBHOTO B3auMoaeiicTBus ooyqarouuxcs ¢ 3I1P;

y4eT (DYHKIMOHAJIBHOTO COCTOSIHUS LIEHTPAJIbHOM HEPBHOH CHUCTEMbl M HEHPOAMHAMHUKHU IICUXMYECKHX MpoleccoB oOydaromuxcs ¢ 3IIP
(3amMe[uIeHHOTO TeMma TepepadoTKH MH(OPMAINH, TOHMKEHHOTO OOIIET0 TOHYCA, CKIOHHOCTH K ad(eKTUBHOW Ne30praHU3alliy JesTEeIbHOCTH,
«OpPTaHUYECKOI» AEKOHIICHTPAIIMA BHUMAHUS U 1Ip.);

CTUMYJIUPOBAaHHE K OCO3HAHUIO U OCMBICICHHIO, YIIOPSIOYMBAHUIO YCBAaUBAa€MbIX HA YPOKAaX 3HAHUM M YMEHUH, K IPUMEHEHUIO YCBOEHHBIX
KOMIIETEHIIMI B OBCEAHEBHOM U3HU; (POPMUPOBAHNE YUTATEIBCKOM KYIbTYpHI;

NPUMEHEHHE CIICIUATFHOTO TOAX0/Ia K OIEHKEe 00pa30oBaTEIbHBIX JOCTHKCHUN (JTMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX) C YIETOM
NcUX0(U3NIECKIX 0COOEHHOCTEW M 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN 00yuatomuxcs ¢ 3[1P; ucrnonp3oBanue crenuaaIbHOTO HHCTPYMEHTap s
OLIEHUBAHMS JOCTH)KEHUH 1 BBIABICHHS TPYAHOCTEH YCBOGHUS 00pa30BaTeIbHON MPOTrPaMMBL;

(dopMHpOBaHHE COLMAIBHO AKTUBHOM MO3UIMH, HHTEpECA K COLUATIBHOMY MUPY € MO3HIUN JTMYHOCTHOTO CTAHOBJIEHHUS U MPO(EeCcCHOHAIBHOTO
CaMOOTIPE/ICIICHUS;

pa3BUTHE U PACIIUPEHUE CPEIICTB KOMMYHHUKAIINY, HABBIKOB KOHCTPYKTHBHOTO OOIICHHS U COITUAILHOTO B3aUMOJICHCTBHS (CO CBEPCTHUKAMH, C

YJIEHAMU CEMbH, CO B3POCIBIMHU), MaKCHUMAJIbHOE PAaCIIUPEHUE COIMAJIbHBIX KOHTAKTOB, MOMoIIs oOyvaromemycsic 3[IP B ocozHaHMM cOIMAaIbHO
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MIPUEMIIEMOTO U 000pSEeMOro MOBEJCHHUSA, a TaKKe HEOOXOAUMOCTH U30MPATENFHOCTH MPU YCTAHOBJICHUU COLMAIBHBIX KOHTAKTOB (MIPO(QUIAKTHKA

HEraTUBHOI'O BJIMAHHA, IPOTUBOCTOAHHUE BOBJICUCHUIO B aHTHCOLIUAJIBHYIO cpe;[y); HpO(i)I/IJIaKTI/IKa aColIMaJIbHOI'O ITOBCACHUSI.

COILEPKAHUE OBYYEHUSA
7 KJIIACC

Yncaa v BbIYUCIEHUSA

Panmonansubie uncna. CpaBHeHUE, ynopsjaoYrBaHue U apupMeTHUECKHe ACHCTBUS C pallMOHaIbHBIMU Yuciaamu. YucioBas mpsmMas, MOAYJb
YHUCIA.

Cremnenb ¢ HATYpaJIbHBIM MTOKa3aTeIeM U €€ CBOWCTBA. 3alMCh YUCIA B IECITUYHON MO3UIIMOHHON CHCTEME CUMCIICHUS.

Pemenne TeKCTOBBIX 3aad apupMETHUSCKUM criocobom. PemieHue 3amad W3 peayibHON MPaKTUKH HA YacTH, Ha JpoOH, Ha MPOIEHTHI,
MIPUMEHEHNE OTHOIICHUN U MPOMOPIIUI NP PEIIeHUH 3a]1a4, PelieHue 3a7a4 Ha IBIKEHUE, paboTy, MOKYIKH, HaJOTH.

JlenumocTs nenbix yncen. CBONCTBA JEIUMOCTH.

[Ipocteie u cocTaBHble uncna. YéTHble 1 Heu€THbIe yncia. [Ipusnaku nenmumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. [IpuzHaku IeIMMOCTH CYMMBI U
MIPOM3BEICHUS LIEIIBIX YUCEJI MIPU PEIICHUH 3a7a4 C TPAKTUYECKUM COJEPKaHUEM.

HauGonpmmii o61mmii 1eauTeNnbh 1 HaMMeHbIIee 001Iee KpaTHoe ABYX uucen. Bzaumuo npocteie yncia. Anroputm EBkinaa.

Jlenenue ¢ octatkoM. ApudMeTHuecKre ornepariy HaJl OCTaTKaMu.

Auredpanyeckue BbIpasKeHHs

Bripakenue ¢ nepeMeHHBIMH. 3HAUCHHUE BRIPAKEHUS C TIepeMeHHbIMU. [IpecTaBienrne 3aBUCHMOCTH MEXAY BETUIMHAMU B BUJI€ (POPMYIIBI.

ToxnectBo. ToxaecTBeHHbIE TPeoOpa3oBaHUsl aNredOpanyecKux BeIpakeHU. Jl0ka3aTenbCTBO TOXIECTB.

Onnounensl. OHOWIEH cTaHAAapTHOTO BUAa. CTeneHb OJHOUICHA.

MHuorounensl. MHorouneH cranjgapTHoro Bujaa. CreneHb MHorowieHa. CJoKeHHE, BbIUMTAHHE, YMHOXEHUE M JCJIIEHHME MHOTOWICHOB.

[Ipeobpa3oBanue 11e0r0 BhIpaxkeHusi B MHOrowieH. KopHu MHOrousieHa.
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@opMyIbl COKpPAIIEHHOTO YMHOKEHUS: KBAApaT CYMMBI U KBaJpaT Pa3HOCTU JIBYX BBIPAXKEHHH, KyO CYMMBI M KyO pa3HOCTH JIBYX BBIPa)KCHUH,
Pa3HOCTh KBAIPATOB JIBYX BBIPAXKEHUH, TPOU3BEACHNE PA3HOCTU M CyMMBI JIBYX BBIPDOKEHHIA, CyMMa U Pa3HOCTh KYOOB JIBYX BBIPAYKCHHIA.

Paznoxenne MHOTOWIEHA HA MHOKHTEIH. BeiHeceHEe O6IJ.[CFO MHOKUTEIISI 32 CKOOKH. MCTOI[ T'PYHIIUPOBKH.

YpaBHeHusi 1 HepaBeHCTBA

VYpaBHenue ¢ onHoil nepemeHHol. Kopenb ypaBHeHus. CBolicTBa ypaBHEHUM C OJHOW NEepeMeHHOH. PaBHOCHIBHOCTh ypaBHEHUH. YpaBHEHUE
KaK MaTeMaTudeckas MOJENb PEaIbHOM CUTYalluH.

JIuneitHoe ypaBHEHHE C OJHOM IepeMeHHOW. UMcino KOpHEH JMHEWHOro ypaBHEHMs. PellleHue TEKCTOBBIX 3alad C MOMOUIbIO JIMHEWHBIX
ypaBHeHUN. JInHEHOE ypaBHEHUE, COAECPIKAILECE 3HAK MOYJIA.

VYpaBHeHHe C JByMs NEpeMEHHbIMH. ['paduk JIMHEMHOro ypaBHEHUS C JIBYyMs IepeMeHHbIMH. CHUCTEMbl JMHEWHBIX YpPaBHEHHUH C JIByMs
nepeMeHHbIMH. ['padudeckuil METO]| pelIeHns] CUCTEMbl JIMHEHHBIX YpaBHEHMH C JBYMs NEepeMEHHBbIMHU. PelieHue cucteM JUHEWHBIX ypaBHEHUH C
IBYMsI TIEPEMEHHBIMH METOAOM IIOJACTAaHOBKH M METOAOM ClokeHMs. CucrtemMa ABYX JMHEWHBIX YPAaBHEHMM C JIByMs NEPEMEHHBIMH KaK MOJEINb
peanbHON CUTyalUN.

DOyHKIUH

Koopaunara Touku Ha npsiMoii. YucioBbele MpoMeKyTKH. PaccTosiHre Mexay AByMs TOUKaMH KOOPINHATHON MTPSIMOM.

[TpsmoyronbHas cucteMa KoopAuHaAT. AOGciycca U OpAMHATa TOUYKKM Ha KOOPJIMHATHOM 1utockocTH. [IpruMeps! rpaduKkoB, 3alaHHBIX (POpMyTaMH.
Urenue rpauKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BeanuuHaMmu. [lonstue ¢yHkiuu. OyHKIMS Kak MaTeMaThyeckas MOJENb pealbHOro Ipoliecca.
Ob6nacte ompezneneHus U o0nacTb 3HaueHUH ¢yHKuuU. CrocoObl 3amanus QyHkiuu. ['padpuk QyHkiuu. IloHATHS MakcUMyMa M MHHHUMYMa,
BO3pACTaHMs U YOBIBAaHUS Ha PUMEPAX peabHBIX 3aBUCUMOCTEH.

Jluneitnas Qynkuws, e€ cBoiictBa. ['paduk nuneitnon ¢pynkiuu. ['paduk Gynkuuu y = |X|. Kycouno-3aganubie GyHKINH.

8 KJIACC
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Yuciia 1 BbIYUCICHUA

KBagpatnele kopHu. ApupMETHYECKHH KBaJIpaTHBIH KOpeHb U ero cBoiictBa. Ilonstue wuppanuonansHoro uucna. JleiictBus c¢
UPpalMOHAIBLHBIMY ynciiaMu. CBOMCTBA NEHCTBUI C HPPALMOHAIBHBIMY YuciIaMu. CpaBHEHUE HPPALMOHAJIBHBIX YUCEIL.

IIpencraBieHus O paCIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXKECTBA HATYPAJIBHBIX, LIEJIBIX, PALIMOHAJIbHBIX, IEHCTBUTEIIBHBIX uncesl. CpaBHEHHE
yucell. YuciioBbIe IPOMEKYTKU.

HeiictBus ¢ ocratkamu. OctaTku creneHei. [[puMenenne ocTaTKoB K peLIEHUI0 YPaBHEHHH B LIEIbIX YMCIaX U TEKCTOBBIX 33/1a4.

Pa3mepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKpY»KatoleM Mupe. CTaHAapTHBIA BUJ YKCIA.

Anaredpanyeckne BbIPaKeHUs

Anrebpanueckas poOb. JlomycTuMble 3HaUEHUsS MEPEMEHHBIX B JIPOOHO-PALMOHANBHBIX BbIpaXeHUAX. OCHOBHOE CBOMCTBO ajare0pandeckoil
npoou. CroxeHue, BBIMUTaHUE, YMHOXKEHUE U JieJieHue anreOpandeckux apoOeil. Brinenenue nenoit yactu anreOpandeckoi Apoou.

PannonaneHble BoipaykeHus. Tox1ecTBEHHBIE IPEOOPa30BaHUS PALlMOHATIBHBIX BHIPAYKEHUH.

JlonycTUMble 3HAaYEHHUs MEPEMEHHBIX B BBIPAKEHHSX, COJAEpKAIIMX apudMeTHuecKkue KBajapaTHble KOpHU. ToXKIecTBEHHBbIE IpeoOpa3oBaHUs
BBIp)XEHUI, cofiepxKalux apuMeTnieckue KBaJpaTHble KOPHU.

Crenens ¢ 11eTbIM [TOKa3aTesneM U e€ cBoiicTBa. [IpeobpazoBanue BbIpa)keHHH, COIEPIKALIUX CTEIEHH.

YpaBHeHUs] M HEPaBEHCTBA

KBanpatHoe ypaBHeHne. @opmysna KOpHEN KBaApaTHOro ypaBHEeHHs. Komn4yecTBO AEMCTBUTENBHBIX KOPHEN KBaApaTHOro ypaBHeHuUs. TeopeMa
Buera. YpaBHeHus, cBOAMMBIE K JMHEHHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C mapameTpoM. PemieHune
TEKCTOBBIX 33J1a4 C [IOMOIIbIO KBAJPATHBIX YPAaBHEHUH.

JlpoGHo-parnoHanbHbie ypaBHEHUs. PerneHue OpoOHO-pallMOHAIBHBIX ypaBHEHUH. PemieHwe TEKCTOBBIX 3a7ad ¢ TOMOIIBI0 JTPOOHO-
panMoHaNbHBIX ypaBHEHUH. I'paduueckast uHTepnpeTanys ypaBHEHUN ¢ IByMs IEPEMEHHBIMH.

UYucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nmepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ClI0OKEHHME W YMHOXXEHHME YHCIIOBBIX HepaBeHCTB. OlieHHMBaHHE 3HAUYEHUS
BBIpaKEHUS. [[0Ka3aTenbCTBO HEPABEHCTB.

IlonsiTHE O pelIeHNN HEPAaBEHCTBA C OAHOU IepeMEHHON. MHOK€ECTBO PEIIeHNI HEPaBEHCTBA. PABHOCUIIbHBIC HEPABEHCTBA.
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JIuneitHOe HepaBEHCTBO C OJHOM NEPEMEHHON U MHOXECTBA €0 pelleHUui. Pelienne TMHENHBIX HEPABEHCTB ¢ OJHOM nepeMeHHOU. Cuctemsl U
COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHON. PereHne TeKCTOBBIX 3a/1a4 ¢ MTOMOUIBIO JIMHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIUN

OO6mactp ompeneneHuss 1 MHOXKECTBO 3HaueHH QyHknuu. CriocoOwl 3amanus GyHkuuid. ['paduk Gyakmuu. UreHne cBOHCTB GyHKIHUH 1O €€
rpaduxy. [Ipumepsl rpadukoB GyHKINH, OTPAKAIOUINX PeabHBIE TPOIECCHI.

Jlunetinas GyHkiusa. OyHKINH, ONUCHIBAIOIINE TPSMYIO U O0OPaTHYIO IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX IPa(UKH.

Oynxumn y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| 1 ux cBoiictBa. KycouHo-3a1aHHbIC ()yHKIIHH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

Kopensb n-ii crenenu u ero cpoiictBa. CTeneHb ¢ pallMOHAIBHBIM [IOKa3aTesleM U €€ CBOMCTBA.

Anaredpanyeckne BbIpaKeHUs

ToxnecTBeHHbIE PE0OPa30BaHUs BEIPAXKEHUH, CoiepKaIlUX KOpeHb N-ii cTeneHu. ToXeCTBeHHbIE IPe0Opa30BaHuUs BEIPAKEHUM, COIEepPKAILIUX
CTENEHb C PALIMOHAIIBHBIM II0KA3aTEIIEM.

KBanparsslit Tpéxunes. Kopau kBagpaTHOro TpéxuieHa. PaznoskeHue KBapaTHOro TPEXUIEHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHHs M HEPABEHCTBA

buxBaapaTtHbie ypaBHeHus. [IpruMepsl MpUMEHEHU METO/10B PABHOCUIIBHBIX Mpeo0pa30BaHUii, 3aMEHbI IEpEMEHHON, Ipa)uuecKoro MeToAa pu
penieHnn ypaBHEHUM 3-1 U 4-1i CTENEHEN.

Pemenue 1po6HO-paliMOHATBHBIX YPAaBHEHHH.

Pemenne cucrem ypaBHEHUH C IBYMs IE€PEMEHHBIMU. PellleHHe NpOCTEHIIMX CUCTEM HEIUHEHHBIX YPAaBHEHWUM C JIBYMS IIEPEMECHHBIMH.
I'paduueckuii MeToa pelIeHus CUCTEMbl HEJTMHEWHBIX ypaBHEHUH € JByMs INepeMeHHbIMH. CucTeMa JBYX HEJIMHEHHBIX YpaBHEHHH C JABYyMs
MIEPEMEHHBIMU KaK MOJIETb PEATBHON CUTYALIVH.

UucnoBbie HepaBeHCTBA. PeneHre MTMHEHBIX HEPABEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.
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KBagpaTHble HEepaBeHCTBAa ¢ OAHOI NepeMeHHOM. PeleHne KBaapaTHBIX HEPaBEHCTB Ipa)MuecKUM METOJOM U METOJIOM HMHTEepBaloB. Meron
VMHTEPBAJIOB I pallMOHAJIBHBIX HEPABEHCTB. IIpocTelinne HepaBeHCTBA ¢ TapaMeTPOM.

Penienne TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ n1BymMs nepeMeHHbIMH. PemeHue HepaBeHCTBa ¢ JByMs INepeMeHHbIMU. CHCTEMBI HEPAaBEHCTB C ABYMs IEPEMECHHBIMU.

I'paduueckuii MeTO peIIeHus] CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DYyHKIUH

Oynkius. CpolicTBa GyHKIMI: HyIH QYHKLIUHU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKILIMH, TPOMEXYTKH BO3pacTaHUs U yObIBaHUs (YHKIIHH,
4YETHBIE M HEYETHBIE QYHKIIMU, HANOOJIbIIee U HAaUMEHbIlIee 3HaUeHUs! (PYHKIMH.

KBamparnunass ¢yHkmus u e€ cBoiicTBa. Vcmonp30BaHWE CBONCTB KBAJApPATUYHON (GYHKIMHM IS pemieHus 3anad. [loctpoeHue rpaduka
kBajzpatn4Hoi GyHkuuu. [Tonoxenue rpapuka KBagpaTHIHOH QYHKIMU B 3aBUCUMOCTH OT e€ kodpduuuenton. ['paduku dpynkumii y =ax2, y = a(x —
m)? u y=akx— m)? +n. [TocTpoenue rpagukoB GyHKIMIA C TOMOIIbIO TPEOOPaA30BaHUM.

Hpobno-nuneiinas ¢pynkius. Mccnenoanue GyHKIui.

®ynkius Y = X' ¢ HaTypalbHBIM IOKa3aTesleM N 1 eé rpaduk.

Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOTPECCUH

[Tonatue yncnoBoil nocienosarenbHOCTH. KoHEuHbIe 1 OeCKOHEUHBIE MOCe10BaTeIbHOCTH. OrpaHudeHHas ocie10BaTeNbHOCTb. MOHOTOHHO
BO3pacTaromas (yObIBaroIas) mnociaeroBareabHOCTb. CriocoObl 3aJaHHsI OCIE0BATEIbHOCTU: OMUCATENbHbIN, TaOIUYHBIH, ¢ TOMOIIBIO (hOpMYIIBI N-
r'0 WIeHa, pEKYPPEHTHBIN.

Apudmernueckas U reomerpuyeckas nporpeccuu. CBONCTBa YJIEHOB apU(PMETHUECKON M reoMeTpuieckoi mporpeccuil. @opmyssl N-To yieHa
apu(pMeTHYECKONH U TeOMETpUYECKOl mporpeccuit. @opMyIibl CyMMBI MIEPBBIX N WIEHOB apu(pMETUYECKON U reOMeTprudecKoil mporpeccuii. 3agaun Ha
MPOIIEHThI, 0AHKOBCKUE BKJIAJIbI, KPEAHUTHI.

[IpencraBieHue 0 CXOAUMOCTH MOCJIEI0BATEILHOCTH, O CYMMHPOBAaHUU OECKOHEYHO yOBIBAIOIIEH reOMEeTPHUUECKON MPOTPECCHH.

Merton MmaremaTuueckoil HAYKIMH. [IpocTeiiime npumepsl.
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IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS ITIPOTPAMMbBI YUEBHOTI'O KYPCA «AJITEBPA» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JIn4yHOCTHBIE pe3yabTaThl OCBOCHHS IPOrPaMMBbI 110 MaTEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

NPOSIBIICHMEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUCKONW MATEMATHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHUSM POCCHICKUX
MaTeMaTHKOB U POCCUIICKOM MaTEeMaTHIECKOM MIKOJIBI, K HCTIOIB30BAHUIO STHX JOCTIDKCHUM B IPYIUX HAYKAX U MPHUKIAIHBIX Chepax;

2) rpaskKIaHCKOr0 ¥ IyXOBHO-HPABCTBEHHOI0 BOCIHTAHUS:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpakIaHWHA W pealM3aldd €ro MpaB, MNPeICTaBICHHEM O MaTeMaTHYEeCKHX OCHOBAax
(GYHKIMOHMPOBAHUS PA3JUYHBIX CTPYKTYp, SBJICHHH, MPOLEAYpP TPaKIaHCKOTO o0mecTBa (HAIpHMEp, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO STHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM MPHUMEHEHHEM JOCTH)KCHHN HAYKH, OCO3HAHHEM BaXXHOCTH MOPAIBHO-3THUCCKUX
HPUHIUIIOB B ICITEILHOCTH YIEHOTO;

3) TPYA0BOT0 BOCIIMTAHUSI:

YCTAHOBKOW Ha aKTHBHOE Yy4YacTHEe B pEIICHHH MPAKTHYECKUX 3a7ad MAaTeMaTHYeCKON HAmpaBICHHOCTH, OCO3HAHMEM BaKHOCTH
MaTeMaTHIECKOr0 00pPa30BaHUs HA MPOTSHKEHUH BCEH KU3HH [UTS YCIICITHON MPOPECCHOHANBHOM MeITEIBHOCTH U Pa3BUTHEM HEOOXOMUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM W MOCTPOCHHUEM HHAWBHIYAIbHOW TPACKTOPUH OOpa30BaHUs M JKU3HCHHBIX IUIAHOB C y4YETOM JIMYHBIX HHTEPECOB H
00IIECTBEHHBIX MOTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

CIOCOOHOCTBIO K 3MOI[HOHAIBHOMY W JCTETHYECKOMY BOCIPHATHIO MaTeMAaTHUYECKUX OOBEKTOB, 3ajad, PEUICHWH, PacCyKICHWH, YMEHUIO
BUJICTh MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTEl HAYYHOT 0 O3HAHHUSI:

OpHEHTAlUeH B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTABICHHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BHTHS YEIOBEKa,

MPUPOABI U OOIIECTBA, MOHMMAHUEM MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eIoBEUeCKON IesTeIbHOCTH, 3TaloB €€ pa3BUTUS U 3HAUUMOCTH IS
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pa3BUTHUS LUBWIM3ALUU, OBJIAJCHUEM SI3bIKOM MAaTEMaTUKU M MAaTEMaTUYECKON KYJIbTYpOH KaK CPEACTBOM IIO3HAHUsS MHUPA, OBJIAJCHUEM HaBBbIKAMU
HCCIIEA0BATENIBCKON IEATEIIBHOCTH;

6) ¢pu3nyeckoro BocnuTanusi, GopMUPOBAHHUS KYJIbTYPHI 310POBbsI M YMOIMOHAJIBHOTO 0J1ar0NOIyYHsI:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHYECKUE 3HaHMs B MHTEpEcax CBOEro 370POBbs, BEIEHUS 370pOBOro oOpa3a >KM3HM (3J0pOBOE MHTAHHE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATHHI U OTIBIXA, PETYISIpHAs PU3NUECKasi aKTUBHOCTH ), COPMHUPOBAHHOCTHIO HABBIKA PE(PICKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY ¥ TAaKOTO K€ MpaBa IPYroro YeloBeKa;

7) IKOJIOTUYECKOTO BOCTIUTAHUSI:

OpHEHTalell Ha NMPUMEHEHUE MaTeMaTWYeCKMX 3HAHWM Ui pelleHHs 3ajad B 00JacTH COXPAaHHOCTH OKPYKAIOLIEH cpenbl, MIaHUPOBAHMS
IIOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX ITOCIIEICTBUM ISl OKpYXKaroIe cpefibl, 0CO3HAaHUEM ITI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPpoOIeM U ImyTel
UX PELICHUS;

8) amanTanuu K M3MEHSIIOIUMCS YCJIOBHSIM CONHATBLHON U MPUPOIHOI cpe/bl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, ITOBBIILICHUIO YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 MIPAKTUYECKYIO NEATEIbHOCTD, B
TOM YHCJIe€ YMEHUE YUUThCS Y APYTHX JII0JIeH, TPUOOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIbITA AP YTUX;

HE00XO0IMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHUU, (GOPMYIUPOBATH UIEH, MMOHATHS, TUIOTE3bl 00 00BbEKTaX U SIBJICHUSIX, B TOM UHCJIE paHee
HEU3BECTHBIX, 0CO3HABATh ACPUIMTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO0, BOCHPUHUMATh CTPECCOBYIO CUTYAlIMIO KaK BbI30B, TPEOYIOIINNA KOHTpMED, KOPPEKTHUPOBATh

IIPUHUMAaeMble PEeLIeHHs U AeUCTBU, (POPMYIHPOBATh U OLEHUBATH PUCKU U MOCIEACTBUSA, (OPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATbHI

B pesynprare oOCBOGHHS TporpaMMbl MO0 MaTE€MaTHKE Ha YpPOBHE OCHOBHOTO oOmmiero oOpasoBaHus y oOywaromerocss OymayT
CCbOpMI/IpOBaHBI METANpPEeAMETHBIC pe3yJjbTarThl, XapaKTECPU3YIOIIUECA OBJIAICHUEM YHHUBCPCAJTbHBIMU IIO3HABATCIIbHBIMHU HeﬁCTBHHMH,

YHUBCPCAJIbHBIMHU KOMMYHUKATUBHBIMU JEUCTBUSIMU U YHUBCPCAJIbHBIMHA PETYIIATUBHBIMUA JEUCTBUSIMH.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS
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ba3oBble JlornyecKkue AeicTBHA:

®BLISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKA MaTeMaTHMYECKHMX OOBEKTOB, IOHATUH, OTHOUIEHUH MEXAy IOHSTUSAMH,
(dbopMynHpoBaTh ONpeACNCHHs] MOHSATHH, YCTaHABIMBATh CYIIECTBEHHBINH NPHU3HAK KJIACCH(PHUKAINMK, OCHOBAaHMS IS 00OOLICHHWS M CpaBHEHUS,
KpUTEpUU IPOBOAMMOIO aHAJIN3a;

® BOCIIPUHUMATh, (HOpMYIHpPOBATh M MPeoOpa3OBBIBATH CYXKIEHHS: YTBEPAMUTENbHbIE M OTpHUIIATENbHBIC, €IUHUYHBIC, YacTHbIE W OOIINE,
YCIIOBHBIE;

® BEISIBJIATH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MTPOTHBOPEYHs B (aKkTax, JaHHBIX, HAOIIOACHUAX U YTBEPKICHHUAX, IPEJIaraTh
KPUTEPHUH IS BBISIBIICHHSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

® J1eJ1aTh BBIBOJIbI C MCIIOJB30BAaHNUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIOUEHHUH 110 aHAJIOTUH;

e pa30bupaTh J0KA3aTeNIbCTBA MATEMaTUYECKUX YTBEP)KICHUH (MpsMble M OT MPOTUBHOIO), IPOBOJUTH CAaMOCTOSTENIbHO JOKa3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSATh METOJ MaTeMaTUYeCKOH HHITYKIIHH,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS,;

e BEIOMpATh Croco0 pelieHrs y4eOHOH 3anaduu (CpaBHHMBATh HECKOJBKO BapUAHTOB pEILIEHUs, BbIOMpaTh Hambojee MOAXOIAIIMA ¢ yd4éToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebcKue 1eHCTBHA:

® 1ICTI0JIb30BATh BOMIPOCHI KaK MCCIE0BATENbCKUN MHCTPYMEHT MO3HAHUS, (POPMYINPOBATH BOIPOCH!, (PUKCUPYIOLIIE MPOTUBOPEUHE, POodIemy,
CaMOCTOSITENIbHO YCTaHAaBJIUBATh HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTE3Y, apT'YMEHTHUPOBATh CBOIO MMO3UIIUIO, MHEHHE;

® [IPOBOJIUTH MO CAMOCTOSITEJILHO COCTABJICHHOMY IUIaHY SKCHEPUMEHT, MCCIIEOBAHUE MO YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOIo
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;

® CaMOCTOATENILHO (OpMYITUpPOBaTh OOOOIIEHHST M BBIBOABI 0 pe3yiabTaTaM IPOBEAEHHOTO HAOIIOJCHUS, HMCCIEJOBAHUS, IKCIEPUMEHTA,
OLIEHHUBATh JJOCTOBEPHOCTD MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IICHMIA;

® [IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IIPOLECCA, & TAKXKE BBIABUIATH MIPEIIOJIOKEHNS O €70 PA3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanmeii:
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® BBEISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTh HH(POPMAITUH, TAHHBIX, HCOOXOUMBIX JUTS PEIICHUS 3a/1a9H;

® BEIOMPATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH HHPOPMAITUIO PA3IIMYHBIX BHIOB U (OPM IPEICTABICHUS;

¢ BEIOMpaTh (opMy TpeACTaBlIeHUs HMHDOpPMAMM W WUIIOCTPUPOBATH pPEIIacMble 3aJladdl CXEMaMU, JuarpaMMaMy, WHOW Trpadukoil U ux
KOMOMHAIIMSIMH;

® OIICHUBATh HAAEKHOCTh MH()OPMAIIH IO KPUTEPHSIM, IPETIOKEHHBIM HITH C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIE yHUBepPCaJbHbIE Y4eOHbIE 1eliCTBUA

® BOCIIPUHUMATH U (POPMYIIUPOBATH CY>KJIEHHUS B COOTBETCTBHH C YCIOBUSIMU U IENIIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHus B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PelIeHUs 3a7]a4ui, KOMMEHTHPOBATh MMOJTYYEHHBIN pe3ylbTar;

® B X0/1¢ 00CYKJIEHHUS 3a/1aBaTh BOIIPOCHI O CYIIECTBY OOCYKIaeMOU TeMbI, MPOOIEMBbI, pelIaeMoii 3a1a4u, BbICKa3bIBaTh MI€U, HAIICJICHHbBIC Ha
[IOMCK PELIEHUs, COMOCTABJIATh CBOU CYKIEHHUS C CYKICHUSIMH JAPYTrUX YYaCTHHKOB AMAora, oOHapyXHBaTh pa3jIMdMe M CXOACTBO IO3ULUH, B
KOPPEKTHOI popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;

® [IPEJICTABIATh PE3yIbTAaThl PELICHUs 3a]laud, 3KCIIEPHUMEHTA, UCCIIEAOBAaHUs, MMPOEKTa, CAMOCTOSTEIbHO BBIOUpPATh (OpPMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3EHTALNN U OCOOCHHOCTEN ayIuTOpUN;

®[IOHMMAaTb M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHJHOW W HHIAUBUAYAIbHONW pPaOOTHl NpHU pElIeHWH Y4YeOHBIX MaTeMaTH4eCKHX 3ajad,
NPUHUMATh L€1b COBMECTHOW JESTeNbHOCTH, IUIAHWPOBATh OPraHM3aLMI0 COBMECTHOM pPalOTHI, pacHpenesiarTh BHUJIbI pabOT, TOroBapHUBaThCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 0000I1aTh MHEHHUS HECKOJIBKUX JIIOJIEH;

® y4aCTBOBATh B IPYIIOBBIX opMax paboThl (0OCYKIeHHUsI, 0OMEH MHEHUMN, «MO3TOBBIC IMTYPMBI» U UHBIC); BBITIOJHITH CBOIO YacTh pabOThI U
KOOP/AMHUPOBATh CBOU JIEHCTBUA C APYTUMH YJI€HAMU KOMaH/bI, OLIEHUBATh KA4eCTBO pe3yJibTaTa M KauyecTBO CBOETO BKJIaJa B OOIIMI pe3ysbTaT Mo

KpUTEPHIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUS.
PerynsiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranuszaums:
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® BEISIBJIATH TPOOJIEMBI ISl PEIICHHSI B KU3HCHHBIX U YYEOHBIX CHUTYaIUsIX, OPHCHTUPOBATHCS B PA3IMYHBIX TOJXOJaX MPHHATHUS pPEHICHUH
(MHAMBUIYATLHOE, TPYIITIIOBOC);

® CAMOCTOSITEIILHO COCTaBJIATh IUIaH, AJITOPUTM PEIICHUS 3a/1a4u (MM €ro 9acTh), BEIOUPATh CIIOCO0 PEIICHHUs C YIETOM UMEIOIINUXCS PECYPCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHHIA C YIETOM HOBOW HH(OpMAIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

® BJIaJIETh CITI0COOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U Pe3ysibTaTa pelIeHIs] MaTeMaTHYSCKOW 3a7aui, CAMOMOTHBAIIUH U PEe(IICKCHH;

® [IPCIBU/ICTh TPYIHOCTH, KOTOPBIC MOTYT BO3HHKHYTh NpPU PEIICHHH 3aJ1a4d, BHOCHTh KOPPEKTHBBI B JICATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAWICHHBIX ONTMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JCATEIBHOCTU MOCTABICHHOMN LEIH U YCIOBHIM, OOBSICHATH MPUYMHBI JOCTHXKCHHS WM HEOCTHKCHUS
IIeJTH, HAaXOJUTh OMIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;

® BBIPAXKATb OMOIHWHU ITPU U3YUCHUN MATCMATHYCCKUX 00BEKTOB U q)aKTOB, AaBaTb SMOIMOHAJIbBHYIO OLICHKY PCIICHUA 3aavH.

IMPEAMETHBIE PE3YJIBTATbBI

K xonity 06yuenus B 7 kj1acce 00y4Jaromuiics MOTYyUUT CIASAYIOIMINUE MPEAMETHBIE PE3YIbTaThI:

Yucna v BoIYUCTEHHS

PanmonansHble yncna.

[lepexonuth OT onHOW (OpPMBI 3amuCH YHCEN K Jpyrod (mpeoOpa3oBBIBaTh MECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JACCATUIHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXECTBA HATYPaJbHBIX YHCEJ, MHOXKECTBA IIEJIBIX YHCEN, MHOXKECTBA PAIlMOHAIBHBIX YHCEN MPU PEIICHUU 3ajad,
MIPOBEJICHUH PACCYXKACHHUI U JOKa3aTeIbCTB.

[Tornmath 1 0OBSACHATH CMBICH MTO3UIIMOHHON 3aMKCH HATYPATLHOTO YUCIIA.

CpaBHUBaTh U YHOPSAJOYUBAThH PAllMOHAIIbHbIE YUCIIA.
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BeImonHsATE, coueTasi yCTHbIC U MUChbMEHHBIE TPUEMBI, apu(MeTHIeCKre NEHCTBUS C pallMOHATLHBIMHA YHUCIAMHU, UCTIOIh30BaTh CBOMCTBA YHCET
U IIpaBUJIa IEUCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

BrInosiHATE AEHCTBUS CO CTEMECHIMU C HATYpPaJIbHBIMU MMOKA3aTEISIMU.

HaxonuTh 3HaueHHMS YHMCIOBBIX BBIPAKEHUH, COAEPKAIIMX PAMOHAIBHBIE YHMCIa W CTENEHU C HaTypaJbHBIM IIOKa3aTejieM, MPUMEHATh
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYMCICHUS, COCTABISATh U OIICHUBATH YHCJIOBBIC BHIPAXKCHUS MPHU PEIICHUU MPAKTHUYECKHUX 33]a4 W 3a7ad U3
APYruX y4eOHBIX MPEIMETOB.

OkpyrisaTh 4yMciia ¢ 3aJaHHOM TOYHOCTBIO, a TAKXKE IO CMBICTY MPAKTUYECKOW CHUTYallMd, BBINOIHATh MPUKHUAKY M OIEHKY pe3yibTaTa
BBIYMCIICHH, OLIEHKY 3HAYEHUI YMCIOBBIX BBIPAKEHUM, B TOM YHCIIE [IPU PELICHUH MPAKTUYECKUX 3a4au.

Pemarp TekcToBbIe 3a1auu apu(PMETHYECKUM CIOCOOOM, HCIIONb30BaTh TAOJUIIBI, CXEMBI, YEPTEXKH, JPYTrUe CPEICTBA MPEICTABICHUS JaHHBIX
MIPU PEILICHUHU 3a/1a4.

Pemate mpakTUKO-OPMEHTHPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIICHHEM BEJIIUYWH, MPONOPLUUOHATIHLHOCTHIO BEIWYUH, MPOICHTaMH,
HMHTEPIPETUPOBATH PE3YNbTAThI PEIICHUS 3a/1a4 ¢ Y4ETOM OTPaHUYEHUMN, CBI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX 0OBEKTOB.

J1enTuMOoCTb.

JlokaspIBaTh ¥ MPUMEHSITH IPU PEIICHUH 3a]1a4 MPU3HAKK IeTuMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, npu3Haku JeIMMOCTH CYMMBI U TIPOU3BEICHHS
IIEJIBIX YHCEIT.

PacknanpiBaTh Ha MHOXKUTENHN HAaTypaJIbHbIEC YUCIIA.

CB00OOHO ONEPUPOBATH MOHATHIME: YETHOE YHCIIO, HEYETHOE YUCIIO, B3AUMHO MPOCTHIE YUCIA.

Haxomute HanbompImii 00mui 1eIUTeNh 1 HanMEHbIIee 0011ee KPaTHOE YKCeN U UCTIOIh30BaTh MX MPU PEIICHUH 3a]a4, PUMEHSTh alTOPUTM
EBxmnna.

OnepupoBarh NOHATHEM OCTaTKa 110 MOAYJIIO, TPUMEHSATH CBOMCTBA CPAaBHEHMI 110 MOAYIIIO.

Auredpanyeckue BbIpasKeHHs

BripakeHus ¢ nepeMeHHBIMH.

Hcnonb30Barh anredbpandecKyro TEPMUHOIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B TIPOIIECCEe OCBOSHMSI YIEOHOTO MaTepurara.

HaXOI[I/ITB 3Ha4YCHUA 6yKBCHHBIX Bblpa)KeHI/Iﬁ IpH 3aJaHHBIX 3HAYCHUAX IICPCMCHHbIX.

L1



Vcrnonb30BaTh MOHATHE TOXK/IECTBA, BBIMOIHATH TOXIECTBEHHBIE IPE0OPa30BaHMUs BHIPAKECHUHN, TOKA3bIBATH TOXK/IECTBA.

MHOrouIeHBI.

BeInonHATe npeoOpa3oBaHys LEI0r0 BBIPAKEHHUSI B MHOTOWIEH NPUBEIEHUEM IT0I00HBIX CIIaraéMblX, PACKPBITUEM CKOOOK.

BeimonuaATe neiictBus (ClOXKEHUE, BBIYUTAHHWE, YMHOXKEHHE) C OJHOWIEHAMM M C MHOTOWIEHaMH, IPUMEHSTh (OPMYJIbl COKPAIIEHHOTO
YMHOXXEHUS (KBaapaT M Ky0 CyMMBI, KBagpaT UM KyO pa3sHOCTH, pa3HOCTh KBaJpaTOB, CyMMa M pa3HOCTh KyOOB), B TOM YHWCIIE Ul YIPOILICHHS
BBIYUCIICHUM.

OcyiecTBIATh pa3I0KEHNE MHOTOUJIEHOB Ha MHOKUTEIM C ITOMOIIBIO BHIHECEHHS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU ClIaraeMbix,
IpUMEHSS POPMYJIbI COKPALIEHHOTO YMHOKEHUS.

[TpumeHsTH Ipeodbpa3zoBaHKs MHOTOWIECHOB JUIsl PELICHUS Pa3IMUHBIX 3a/1a4 U3 MAaTEeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PEAIbHOM MPAKTUKH.

Vcnonp30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMU ITOKA3aTEIIMU JIJIs TPE0OpPa30BaHMUs BBIPAKEHUH.

YpaBHeHUs M HEPaBEHCTBA

Pemate nvHEHHBIE ypaBHEHUSA C OIHOW IEPEMEHHOM, NPUMEHsAS IpaBUila IEPEX0Ja OT HCXOJHOIO0 YPaBHEHHS K PAaBHOCHIBHOMY €EMY.
IIpoBepsTh, ABAAETCSA JIU YUCIO KOPHEM YPABHEHUS.

[TonOupath npuMepsI Nap YUcel, IBISIOUMXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUSI C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHOW IJIOCKOCTH TpauK JMHEHHOTO YPAaBHEHMsS C JIByMSI NE€PEMEHHBIMH, MOJIb3YSICh IpapuKOM, MPUBOAUTH MPUMEPHI
peLIeHUs ypaBHEHHUS.

Pemiate cuctemsl IByX JTMHEHHBIX YPAaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKu.

CocCTaBiATh M pelaTh JUHEWHOE YPaBHEHHWE WIM CUCTEMY JIMHEHHBIX YPaBHEHHW MO YCJIOBHIO 33Ja4M, MHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3aJ]a4¥ ITOJTYyYEHHBIN pe3yJbTar.

DyHKIUH

Koopaunats! u rpaduku.

N300paxaTh Ha KOOPAMHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM KOOPAUHATAM, JIYYH, OTPE3KH, UHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBbIE
IIPOMEKYTKH Ha alredpandeckoM s3bIKe.

OTMeyaTh B KOOpI[HHaTHOfI IMJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpJAUHATAM.
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OyHKIUN.

Ctpoutb rpaduku JIMHEHHBIX QYHKINH.

OnuceIBaTh ¢ MOMOIIBI0 PYHKIIHNA U3BECTHBIE 3aBUCMOCTU MEXK/1y BEIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE, 1IeHA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMK 1O 3HAYCHUIO €€ apryMeHTa.

[Tonnmare Tpaduyeckuil crmocod MpeAcTaBICHUS W aHalu3a WHQOpPMAIMK, W3BIEKATh W WHTEPIPETHPOBATh WH(GOPMAIUIO U3 TpapuKOB
peabHBIX MPOIECCOB M 3aBUCUMOCTEH.

Hcnonb3o0Bath cBOICTBa PYHKIMIA /IS aHATH3a TPaUKOB PeaTbHBIX 3aBUCUMOCTEH (HYIU (QYHKIHH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIINH,
MIPOMEXYTKH BO3pACTaHUsl U yObIBaHUS (QYHKIIUH, HaWOOJbIlIee 1 HAaUMEHbIIee 3HAYCHUST (PYHKIINN).

Hcnonp30BaTh TpapuKu JUISI UCCIECAOBAHUS TPOLECCOB M 3aBUCHMOCTEH, NMPHU pEIICHUH 33]a4 U3 APYrHX y4eOHBIX NMPEIMETOB U pPealbHOU

KU3HU.
K koHIty 00yueHus B 8 kij1acce o0yyaromuncs MOIy4UT CIEAYIOIINE PeAMETHBIE pe3yIbTaThl:

Yucia 1 BbIYHCTICHUSA

HppaumroHanbHbIe YnCIa.

[ToHnMaTh 1 UCIIONB30BATH NPEACTABICHUSA O PACIIMPEHUH YHCIOBBIX MHOXKECTB.

CB00O/HO OIEepUpOBaTh MOHATUSAMM: KBAJpaTHBIM KOpEeHb, apU(PMeTHUeCKUi KBaJpaTHBIH KOpEHb, HPPALMOHAIBHOE YHUCIIO, HAXOIHTh,
OLIEHUBATh KBaJpaTHbIE KOPHU, MCIIONb3Ys NMPH HEOOXOJUMOCTH KaJbKYJSATOP, BHIMOIHATE MPeoOpa3oBaHus BhIPAXKEHUH, collepKallluX KBaJpaTHbIE
KOpHH, UCIOJIb3ys CBOWCTBA KOPHEM.

Hcnonp30BaTh HavdallbHbIE MPEACTABIECHUS O MHOXECTBE JIEHCTBUTENBHBIX UYHCEN JUIsl CPAaBHEHHUS, OKPYIJIEHUS W BBIYHUCICHHM, U300pa’kaTh
JEMCTBUTENBHBIE YMCIIAa TOUKAMU HAa KOOPAUHATHOU MPSIMOM.

Vcnonb30BaTh 3anMcy OOJBIIMX M MAJBIX YHCEN C MOMOUIbIO JECITUYHBIX Apo0eit u cteneHeil yncna 10, 3anuchIBaTh U OKPYIJISATH YUCIIOBBIE
3HAYEHUS PEaTbHBIX BEIIMYMH C UCIOJIBb30BAHUEM PA3HBIX CHCTEM U3MEPECHUM.

JemnumocTsb.
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CBo0OoHO omepupoBaTh IMOHATHEM OCTaTKa IO MOAYNIO, MPUMEHATh CBOWCTBA CpPaBHEHHMH MO MOJIYJIO, HAXOMUTh OCTAaTKU CYMMBI U
IIPOU3BEICHHUS 110 JAHHOMY MOAYJIIO.

AsredOpanyeckue BbIpasKeHMsI

JpoOHO-palinoHaNbHbIE BEIPAKEHUSI.

HaxoauTp nomycTuMble 3Ha4€HUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO palldOHAIBLHOM APOOH.

BrImonHATE puBeieHne anredpandeckux Ipodeit K 001memMy 3HaMeHATEIN0, CII0KEHUE, YMHOKEHUE, JeTICHHE are0pandecKux Apooeii.

BhINOMHATE TOXKAECTBEHHBIE TPEOOPA30BaHMS PAIIUOHATBHBIX BBIPAKECHU.

[TpumensTh npeoOpa3zoBaHusl BHIPAKEHUHN AJIs PELICHUS pa3IuYHbIX 3a/1a4 U3 MATEMAaTUKHU, CMEXKHBIX MPEIMETOB, U3 PEaTbHOMU MPAKTUKH.

Crenenu.

[TpuMeHSTH MOHATHE CTENCHH C IIETIBIM TOKA3aTeNIeM, BBITIOIHATH TPeoOpa30BaHuUs BRIPAKEHHUN, COACPIKAIIINX CTENICHH C IIETIBIM ITOKa3aTeNIeM.

HppanmoHanbHble BBIPAKEHUS.

HaxonuTh nomycTrMble 3Ha4eHUs IEPEMEHHBIX B BBIPAKEHHSIX, COIEPIKAIINX apr(pMeTHUYeCKre KBaApaTHbIE KOPHH.

BoinonHsATe npeobpazoBaHus UppallMOHATIbHBIX BBIPAKEHUHN, UCIIOIb3Ys CBOMCTBA KOPHEH.

YpaBHeHUs] M HEPaBEHCTBA

Pemarp kBagpaTHbIE ypaBHEHUS.

Pemiate 1poOGHO-palioHalIbHbBIE YPaBHEHUS.

Pemate nuHENHbIE ypaBHEHHUs C TapaMeTPaMu, HECIIOKHBIE CUCTEMbI JIMHENHBIX YPABHEHUH C TAPAMETPAMH.

[IpoBoauTh Hccae10BaHUS YPAaBHEHHI U CUCTEM YpaBHEHHI, B TOM YHUCIIE C MPUMEHEHUEM rpapuuecKuX NpeacTaBlIeHn (yCcTaHaBINBaTh, UMEET
T ypaBHEHME UJIM CUCTEMA ypaBHEHUI PELIEHMS, €CIIM UMEET, TO CKOJIBKO, U TIPOYEe).

[lepexoauTh OT ciOBeCHOM (GOPMYTUPOBKM 3a7aud K €€ anreOpanvyeckoil MOJEeNH C TOMOIIBI0 COCTABJICHHMS YPaBHEHUS WM CHUCTEMBI
YPaBHEHU, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M MTOJIy4EHHBIN pe3yibTarT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB i CPABHEHMS, OLICHKH, PEIIATh JUHEHHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U MX CUCTEMBI,

JaBaTh Tpa@UUECKy0 WTIOCTPALIMIO0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOYyHKIUH

[ToHMMaTh W KCTIOJIB30BaTh (DYHKIIMOHAIBHBIC TIOHATHS U SI3BIK (TEPMHHBI, CAUMBOJIMYECKUE 0003HAUCHUS), ONPEACIATh 3HAaUeHUE (PYHKIUH IO
3HA4YEHHUIO apryMEHTa, OIIpeelIATh CBOMCTBA (DyHKIUH 110 €€ rpaduky.

Crpouts rpaduku GyHKLIUH , ONMCHIBATH CBOWCTBA YUCIOBOM (DYHKLUU 110 €€ IrpaduKy.
K koniy o0yuenus B 9 kjiacce o0y4Jaromuncs MOXYYUT CIASAYIOIINE PEAMETHBIC pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

CB00O/IHO OTMIEpUpPOBATh MOHATUSAMH: KOPEHBb N-ii CTENEHH, CTETIEHb C PALIMOHATBHBIM MMOKAa3aTelleM, HaXOJUTh KOPEHb N-i CTETEeHH, CTETECHb C
palMOHAIBHBIM [TOKAa3aTeIeM, MCIIOJb3Ysl IPU HEOOXOJUMOCTH KaJIbKYJISATOP, IPUMEHATh CBOMCTBAa KOPHS N- CTENEHH, CTENEHH C PalMOHAIbHBIM
IIOKA3aTeJIEM.

Hcnons30BaTh MOHATHE MHOXKECTBA ACHMCTBUTEIBHBIX YUCEIN IIPU PELICHUH 3a4a4, IIPOBEICHUH PACCYKICHHUN U I0KAa3aTENIbCTB.

CpaBHUBaATh U yNOPSI0YMBATh JEHCTBUTENbHbIE YHCIA, OKPYIJIATH AEMCTBUTEIbHBIE YHMCIIA, BBIIOJIHATh INPUKHUIKY pE3yibTaTa BbIUMCICHUH,
OLICHKY YMCJIOBBIX BBIPAKCHUIA.

Auredpanyeckue BbIPasKeHUs

CB00OHO OnIEpUpPOBATh MOHITHEM KBaIpaTHOIO TPEXWIEHA, HAXOIUTh KOPHU KBaJIPaTHOIO TPEXUJICHA.

PacknanpiBaTe KBagpaTHBINA TPEXUIIEH HA IMHEWHBIE MHOKHUTEIIN.

YpaBHeHHS U HEPABEHCTBA

Pemiate nuHeiHbIe U KBafpaTHbIE YpaBHEHUs, ypaBHEHUS, CBOJSIINECS K HUM, IpOOHO-pAllMOHAIbHBIE YPaBHEHHUS.

Pemrate HecnoKHBIE KBaIpaTHBIE YPAaBHEHHUS C TAPAMETPOM.

Pemarp nuHeliHble HEpaBeHCTBA, KBAapAaTHbIE HEPABEHCTBA, HCIIOIb30BaTh METOJI HHTEPBAJIOB, N300pakaTh pelIeHNEe HEPABEHCTB HA YMCIIOBOM
IIPSIMOM, 3aIIUCHIBATh PEILICHKE C IOMOILBI0 CUMBOJIOB.

Pemate cucTteMbl ABYX JTUHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHMH, B KOTOPBIX OJHO YPaBHEHHUE HE SABIISCTCS
JINHEHBIM.

Pemate Hecn0XHBIE CUCTEMBI HETMHEMHBIX YPABHEHUN C MApaMETPOM.
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[TpuMeHATH METOJBI PABHOCUIIBHBIX MpPeoOpa3oBaHUi, 3aMEHbl NMEPEMEHHOH, rpaMuecKoro MeToja MpH peIleHUH ypaBHeHMH 3-i m 4-i
CTEIICHEN.

Pemate cuctembl JUHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, M300pa)kaTh pPELICHHE CUCTEMBI
HEpaBEHCTB Ha YMCJIOBOW MPSIMOIL, 3aIIUCBHIBATh PEILIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemarp ypaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAaHUYEHMSIMU, HAIIPUMEP, B LIEJIBIX YHCTIaX.

[TpoBOIUTH HCCIEOBaHUS YPAaBHEHHUH U CHCTEM YpaBHEHUI, B TOM YHCIIE C MPUMEHEHUEM IrpauyecKux npeacTaBieHui (yCcTaHaBINBaTh, UMEET
JIM ypaBHEHHE WUJIM CUCTEMA ypaBHEHUI PEIIEHMUs], €CIIU UMEET, TO CKOJIbKO, U ITPOYEe).

Pemiate TekcTOBBIE 331a4K aNredpanuecKuM CIIocoO0M ¢ MOMOILBIO COCTaBIEHUS! YPAaBHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHMs, HEPABEHCTBA M UX CHUCTEMbI I COCTABJIEHMS MaTEeMaTHYECKOM MOJIENIM peabHOW CUTYyallMM MM HPUKIIAJIHON
3aJ1a4M, HUHTEPIPETUPOBATH MOIYUEHHbIE PE3YIbTAThI B 33JAHHOM KOHTEKCTE.

YucinoBble N0OCI€10BATEILHOCTH U IPOrPeccuu

CB000/IHO ONEpPUPOBATH MOHIATUAMU: 3aBUCUMOCTD, (QYHKIMS, TpaguK GyHKIMHU, MIpsiMast MPONOPLUUOHAIBHOCTD, TUHENHHas (yHKIMS, oOpaTHas
PONOPLHMOHATIBHOCTB, Tapabosa, runepooa, KycouHo-3a1aHHast (QyHKITHSL.

UccnenoBats ¢yHknuio mo e€ rpaduky, yCTaHABIMBATh CBOWCTBA (PYHKIIMU: 00JIACTh OMpENETEHHUs, MHOXECTBO 3HAUYCHHH, HYIH (DYHKIIUH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHus M yObIBaHMWS, YETHOCTh W HEUYETHOCTh, HamOOJbIIee M HaUMEHbIlEEe 3HAYEHUS,
ACHUMIITOTHI.

Pacrnio3HaBaTh KBaipaTHYHYIO GYHKIHIO 10 (hopMyJie, IPUBOAUTH IPUMEPHI KBAAPATUUHBIX (GYHKLUN U3 pealbHON KU3HU, PU3UKHU, TEOMETPUH.

Onpenensts noynoxeHue rpadrka KBaApaTUIHON QYHKIIMH B 3aBUCUMOCTH OT €€ K03(PPUIIMEHTOB.

Crpouts rpaduk KBaJApaTUYHON (YHKIIMH, ONIMCHIBATH CBOMCTBA KBaJIpaTUUHON PyHKIINHU 1O €€ TpaduKy.

Vcrnonb30BaTh CBOMCTBA KBAIPATUYHON (PYHKIIUH JUIs PELISHUs 3ajay.

Ha npumepe kBagpatuynoii GpyHkuuu ctpouts rpaduk Gpyakuuu y =af(kx + b) + ¢ ¢ momomsio npeodpazoBanmii rpaduka Gynkuun y=Ff(X).

WnmroctpupoBaTh ¢ MOMOIIBIO Fpaduka peanbHyI0 3aBUCUMOCTh HJIM IIPOIECC M0 UX XapaKTePUCTUKAM.

Apudmernyeckasi U reoMeTpuYecKasi MpPorpeccuu

CB000/IHO OnIEepUPOBATh MOHATUSMHE: ITOCIEI0BATEILHOCTD, apU(hMETHUECKas! K TeOMETPUYECKasi IIPOTPECCHH.
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3amaBaTh MOCIEIOBATEIHHOCTH Pa3HBIMHU CITIOCOOAMU: OMUCATENBHBIM, TAOJMYHBIM, C TOMOIIBIO (POPMYIIBI N-TO WIEHA, pEKYPPEHTHBIM.

BBINONHATE BRIYUCICHHS C HCIIOB30BAaHUEM (hOPMYIT N-TO WieHa apu(PpMETHIECKON U TeOMETPHUECKOM MPOrpeCcCcrii, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YiIEHBI OCIECIOBATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pemrate 3a7aum, CBSI3aHHBIEC C YHCIOBBIMH MTOCIIEIOBATEIBHOCTSIMH, B TOM YHCJIC 3a/1a4H U3 PEATbHON KHU3HH (C MCIIOJIb30BAaHHEM KAJIBKYIIATOPA,
U(POBBIX TEXHOIOTUR).

Pacrnio3HaBaTh ¥ MPUBOIUTH NPUMEPHI KOHEYHBIX M OCCKOHEUHBIX IOCIIEA0BATEIBLHOCTEH, OrpaHHUEHHBIX MOCIEI0BATEIILHOCTEH, MOHOTOHHO
BO3pacTarmux (yObIBAIOIINX ) TOCIEI0BATEIHBHOCTEH.

Hmeth nmpencTaBieHne 0 CXOAMMOCTH TIOCIIC0BATEIbHOCTH, YMETh HAXOAUTh CYMMY O€CKOHEUHO yOBIBAIOIICH F€OMETPHUYCCKOM TPOTPECCHH.

HpI/IMCHHTB MECTOA MaTeMaTU4eCKOn HWHAYKIOWUU IIPpU pCIICHUN 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHHE

7 KJIACC

HanmenoBaHmue pa3jiesioB U TeM
NPOrpaMmblI

KoanuecTBo 4acoB

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThl

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIe pecypChl

Ymncia v BbIYUCIEHUSA
PanmonansHbie yncna (IOBTOpeHNUE)

11

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBopa

DOyHKIUH
Koopaunats! u rpaduku. OyHKunn

20

POIII
Uchi.ru
SIKnacc

Smart.ru
DoKCcBOPA

Auaredpanyeckue BbIpaKeHHUs
BripaxkeHus ¢ nepeMeHHbIMU

10

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBopa

YpaBHeHHS H CHCTEMbI YPABHEHU
JIuneliHple ypaBHEHUS

14

POIII
Uchi.ru
SIKnacc

Smart.ru
DoKCcBOPA

Yuciia 1 BLIYUCICHUSA
Crenenb ¢ HaTypaJIbHBIM [TOKA3aTEIEM

POII
Uchi.ru
SIKnacc

Smart.ru
DoKCBOPA

Auredpanyeckue BbIpasKeHUs
MHorouseHsl

26

POIII
Uchi.ru
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SKmnacc
Smart.ru
DokcBOPA

AnredpanyecKkue BbIpaskeHUs
DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS

18

POII
Uchi.ru
SIKnacc

Smart.ru
DokcBOPA

Yucjaa 1 BLIYUCJIEHUA
HenmumocTb

13

POIII
Uchi.ru
SKnacc
Smart.ru
DokcBopa

DOyHKIUH
JIuneiinast pyHKIHS

14

POIII
Uchi.ru
SIKnacc

Smart.ru
DoKCcBOPA

10

YpaBHeHHsI M CHCTEMbI YPABHEHU
CucremMpl TMHEVHBIX YpaBHEHUN

18

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBopa

11

[ToBTOpenue, 060061IeHNE,
cUCTEeMaTH3aIusI 3HaHWH

17

POIII
Uchi.ru
SIKnacc

Smart.ru
DoKCBOPA

O011ee KOJIMYECTBO YACOB 110 IPOrpaMme

170
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8 KJIACC

HanmenoBaHmue pa3jiesioB U TeM
NMPOrpaMmblI

KoanuecTBo 4acoB

Bcero

KoHTtposbHbIE
paboThI

[IpakTueckue

paboThI

DJIeKTpOHHbIe (LM (pPOBbIe)
o0pa3oBaTe/bHbIe pecypChl

[ToBTOpEeHUE

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBop

YpaBHeHNsI 1 HEPABEHCTBA
HepasencrBa

23

POIII
Uchi.ru
SKnacc
Smart.ru

DokcBopa

Yucna v BoIYMCICHUSA
KBangpaTHblit KOpEHb

19

POIII
Uchi.ru
SIKnacc

Smart.ru
DoKCcBOPA

YpaBHeHHS U HEPABEHCTBA
KBagparusle ypaBHEHUS

21

POIII
Uchi.ru
SKnacc
Smart.ru

DokcBOpA

AJiredpanyeckue BbIpaKeHUs
JpoOHO-palmoHa bHbIE BEIPAXKEHUS

20

POII
Uchi.ru
SIKnacc

Smart.ru
DoKCBOPA

YpaBHeHHsI M HEPABEHCTBA
JIpoOHO-palmoHaIbHbIE YPAaBHEHHUS

22

POIII
Uchi.ru
SIKnacc

Smart.ru
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DokcBOPA

OyHKIUU

18

POIII
Uchi.ru
SIKnacc

Smart.ru
DokcBOPA

AnredpanyecKkue BbIpaskeHUs
Crenenu

17

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBopa

Yucjaa 1 BLIYUCJIEHUA
HenmumocTb

10

POIII
Uchi.ru
SIKnacc

Smart.ru
DokcBOPA

10

[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3allHs 3HAHUHI

15

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBopa

O01mee KOJIMYECTBO YACOB IO MPOrpaMMme

170
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9 KJIACC

HanmeHnoBaHue pa3aesioB U TeM
NPOrpamMmbl

KoaunuecTBO 4acos

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue

paboThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIE pecypChl

[ToBTOpEHME

POIII
Uchi.ru
SKnacc

Smart.ru
®DokcBop

DyHKIMHU

31

POIII
Uchi.ru
SKnacc
Smart.ru

DokcBopa

YPaBHeHHﬂ H HEPABCHCTBA
KBaI[paTHHe HCEPaBCHCTBA

21

POIII
Uchi.ru
SIKnacc

Smart.ru
DoKCcBOPA

YpaBHeHUs] M HEPABEHCTBA
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI

31

POIII
Uchi.ru
SKnacc
Smart.ru

DokcBOpA

YucinoBbIe OCIEN0BATEIILHOCTH U
MPOTpeECCUH

29

POII
Uchi.ru
SIKnacc

Smart.ru
DoKCBOPA

AuiredpanuyecKkue BbIpasKeHUs1
CreneHs ¢ palMoHAIbHBIM [T0KA3aTEIEM

18

POIII
Uchi.ru
SIKnacc

Smart.ru
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DokcBOPA

POIII
Uchi.ru
[ToBTOpeHwme, 0606meH1:1e, 34 TKnace
CHCTeMaTH3alus 3HaHUH Smart.ru
DokcBOPA
OO0mee KoJM4YeCTBO 4YacoB MO nmporpamme | 170
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ITOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC

KoanuecTBo yacoB

Ne Hara DJIeKTpOHHBIe HU(POBBIE
n/n Tema ypoxa Bcero Koutpoubhere Hpaxruueckue U3y4eHust o0pa3oBaTeJibHbIE pecypchl
paboThI paboThl
1 | IloBropenue. PaunonanpHble uncia 1 4.09
2 IToBropenue. CpaBHEHHE, YIOPANOUMBAHUE U 1 6
apu¢MeTHIecKre NeiCTBUS ¢ PalMOHAIbHBIMU YHCIAMHU
3 | [loBTopenue. Yucmoras npsimasi, MOIYJIb YKCIIa 1 6
4 [oBropenwue. I[IporieHTHI, 3aNMCh TPOLIEHTOB B BUJE APOOH U 1 8
JIpoOu B BHJIE TIPOIICHTOB
5 1 8
5 [ToBropenue. Tpu OCHOBHBIC 331a4K Ha MPOIICHTHI 1 11
7 [ToBTopenwue. Penienne TeKCTOBBIX 3a/1a4 apupMETHISCKUM 1 13
croco6oM
8 | lloBropenue. Pemenue 3aga4 u3 peaibHON NPAKTUKH HA 1 13
4acTH, ApOoOH, MPOLIEHTHI, IPUMEHEHNE OTHOILEHUH 1 15
HNPONOPLUI NPU PELIEHUN 33124 1
10 [ToBTOpenue. PeanbHble 3aBUCUMOCTY; PELICHHE 3a1a4 Ha 1 15
JBIDKEHHE, paboTy, MOKYIKH, HAJIOTH
11 | KoutpouabHasi pa6oTa «ParrioHanbpHbIE YUCIIa) 1 1 18.09
12 | KoopnuHaTa TOYKH Ha TIPSIMOM 1 20
13 UmncnoBble TPOMEXYTKH L 20
14 1 22
15 | PaccrosiHue Mexay JBYMsl TOUKaMU KOOPAMHATHOHN MPAMOM 1 22
16 | IIpsmoyronpHas cuctema KoopauHaT. AGcuucca 1 opIuHaTa 1 25
17 | TOYKM Ha KOOPAMHATHON TNIOCKOCTH 1 27
18 | Ipumepsl rpad kOB, 3aJIAHHBIX GOPMYyIIAMH 1 27
19 . 1 29
Urenne rpaIkoB peaIbHBIX 3aBUCUMOCTEN
20 1 29
21 | OyHKUMOHAIBHBIE 3aBUCUMOCTH MEXY BEIMUMHAMH 1 2
22 1 4
23 [onstne pynkunu. OyHKIUSA KaK MaTeMaTHUECKasi MOJIENb 1 7
54 | PeIBHOTO nporecca 1 6
25 | Ob6nacTtp onpeaencHus U 00J1acTh 3HAUYCHUH QYHKIINH 1 6
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26 1 9
27 | CriocoObI 3ajanust PyHKIUH 1 11
gg I'padux pynxmn i %
30 | O6ob1eHre ¥ cucTeMaTH3alus 3HaHUH 1 13
31 | KonTpoasnas padora «Koopaunatel u rpaduku. DyHKIHU» 1 16.10
32 1 18
33 Bripaxkenue ¢ mepeMeHHBIMH. 3HaUEHHE BBIPAKEHHS C 1 18
34| TCPEMCHHBIMIL 1 20
35 1 20
36 [pencraBienue 3aBUCUMOCTH MEKIY BETMYNHAMH B BUJIE 1 23
37 (hopMyIIBI 1 5
38 1 25
39 Berancnenus no gopmynam L 27
40 1 27
41 1 8
42 | YpaBHenue ¢ ogHoH nepeMeHHoi. KopeHp ypaBHEHUS 1 8
43 1 10
44 | CgoiicTBa ypaBHEHHH ¢ OJJHOW TIEpEMEHHON 1 10
45 1 13
46 | PaBHOCWIBHOCTH ypaBHEHUI 1 15
47 . 1 15
8 YpaBHEeHHE KaK MaTeMaTH4ecKasi MOJIENb PEaTbHON CUTYyaIluH 1 17
49 Hucno KopHel TMHEHHOr0 ypaBHEHUS L L7
50 1 20
51 | PeweHue TEKCTOBBIX 337a4 C IIOMOILBIO JTUHEHHBIX 1 22
52 | ypaBHeHUi 1 22
53 JluneiiHoe ypaBHEHHE, colepKallee 3HAK MOIYJIS L 24
54 ’ 1 24
55 KonTposnnas padota «BslpaskeHus ¢ nepeMEHHBIMH. 1 27.11
JIuneliHble ypaBHEHUS)
56 | CremneHb ¢ HATypaJIbHBIM MTOKa3aTeIEM 1 29
57 1 29
58 . 1 1.12
9 CBoiicTBa CTENICHN C HATYPAIBHBIM TIOKa3aTeNleM 1 4
60 1 6
61 | 3ammch yncna B JeCATHYHON MO3MIMOHHON CHCTEMe 1 6
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62 | cuncicHus 1 8
63 1 8
64 1 11
65 | Ognouwnensl. OnHOUWIEH cTaHAAPTHOrO BHaa. CTeleHs 1 13
66 | omHOWIEHa 1 13
67 | Muorowiensl. MHOrO4IeH cTangapTHOTrO Bua. CTeneHb 1 15
68 | mHOrOUIEHA 1 15
69 1 18
70 | CnoxeHHe U BEIYUTAHHE MHOTOUYICHOB 1 20
71 1 20
72 1 22
73 1 22
74 | YMHOXEHHE U IeJICHHEe MHOTOWICHOB 1 25
75 1 27
76 1 27
77 1 29
78 | IlpeoOpazoBaHue 1ENOTO BRIPAKEHUS B MHOTOWICH 1 29
79 1 10.01
80 KopHu MHOTOUIIEHA L 10.01
81 1 12
82 1 12
83 1 15
84 ToxnaecTso. TO)K}Z[CCTBEHHI)IVG npeoOpa3oBaHUs 1 17
85 areOpanvecKux BhIpaKEHHUN 1 17
86 1 19
87 1 19
88 Jloka3arenbCTBO TOKAECTB 1 22
89 | O6o6IeHre U cucTeMaTH3anus 3HaHU | 1 24
9 KonTtpoasnas padora «CTeneHs ¢ HaTypalbHBIM 1 24
nokaszaresaeM. MHOTOWJIeHbBD)
91 | KBazgpar cyMMBl B KBafipaT Pa3HOCTHU JIBYX BBIPAKEHUH 1 26
92 | KBazgpar cyMMbl HECKOJIbKUX BBIPaKESHHUN 1 26
93 Kv6 6 . 1 29
94 yO CyMMBI 1 KyO Pa3HOCTH JIBYX BBIPAXKCHUH 1 31
95 | Pa3HOCTH KBaApaTOB IBYX BBIPAKCHUHN 1 31
96 . 1 2.02
97 [IpousBeneHmne pasHOCTU ¥ CYMMBI ABYX BBIpayKCHHUI 1 >
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98 . 1 5
99 CymMma 1 pa3HOCTh KyOOB JIByX BBIPQKCHHN 1 7
100 | Pa3noxeHre MHOTOWIEHA HA MHOMHTEIH 1 7
101 [IpousBenenue pa3HOCTH CYMMBI IBYX BBIPQXKCHUH, CyMMa U 1 9
Pa3HOCTH KYOOB JIBYX BBIPOKECHUH
102 | Pa3noxxeHre MHOTOWIEHA HA MHOXKHTEIH 1 9
103 Brinecenue 00I11eT0 MHOXKUTES 38 CKOOKH L 12
104 1 14
105 Meroa rpynnupoBKu 1 14
106 1 16
107 | O6oO01IEHHE U CUCTEMATH3ALU 3HAHUI 1 16
108 KonTposabnas padora «DopMyIsl COKPAIIEHHOTO 1 19
YMHOKCHHSD)
109 . 1 21
110 Jemumoctp nensix urncen. CBoiCTBa AeIUMOCTH 1 21
111 | IIpocthie u cocTaBHBIC yncia. YETHRIC U HEUETHBIE YHCIIA 1 26
ﬂg [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 i gg
114 | Ilpu3HaKy JeTUMOCTH CYMMBI M TPOU3BEICHUS LIEJIBIX YHCE 1 1.03
115 | npu pemennu 3agad 1 1
116 HauOonpmmii o0Iuii IeIUTeNlh U HAaUMEHbIIEE 001Iee 1 4
KpPaTHOE JIBYX YHCE
117 | B3auMHO mpocCThIe YUCIa 1 6
118 Anroput™m EBkiuza. [lenenue ¢ octatkoM L 6
119 ’ 1 11
120 C 1 13
171 PaBHEHUS [IENBIX YHCEI 10 MOIYJII0 HATYPaTbHOTO YKcia 1 13
122 1 15
123 | Jluneiinas QpyHKIMs, €€ CBOWCTBA 1 15
124 1 18
1;2 I'padux nuaeiHON QyHKIMN 1 ;8
127 1 22
igg I'paduk pyakmmn y = | X | 1 iZO a
130 1 3
131 | KycouHo-3aaHHble (DYyHKIUN 1 3
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132 1 5
133 1 5
134 | O6o0menne 1 cucTeMaTn3anys 3HaHAH 1 8
135 | KourpoJbHas padora «/lenumocts. Jlnneiinas GyHKIus» 1 10
136 v 1 10
137 paBHEHHE ¢ IBYMS NTEpEMEHHBIMI 1 1
138 r . 1 12
139 paduK TMHEHHOTO YpaBHEHUS C IByMSI TEPEMEHHBIMU 1 15
140 CucTeMbl TMHEWHBIX YPaBHEHUH C IBYMsI IEpeMEHHBIMHU L 17
141 1 17
142 | I'paduyeckuii METO pPEIICHHsI CUCTEMbI IMHEHHBIX 1 19
143 | ypaBHEHHUH C IByMsl IEPEMEHHBIMH 1 19
144 1 22
145 . . 1 24
146 Pemenne cucrem TMHEHHBIX YpaBHEHUH C IBYMS 1 24
147 | CPCMCHHBIMU METOJIOM MOJCTAHOBKH H METOZOM CIIOMKCHIS 1 6
148 1 26
149 . . 1 29
150 Cucrema 1Byx JIMHEHHBIX ypaBHEHHIE € IBYMS! IIEDEMCHHBIMIL 1 3.05
157 | KK MOJeIb pealbHOi CHTyaluH 1 3
152 | O6o0IIEeHNE U cUCcTEMATH3ALUs 3HAHWI 1 6
153 | KonrtpoJbHas padora «CucTeMbl IMHEHHBIX YPaBHECHUN 1 8
154 [ToBTOpeHue u 06o0IIeHNe. BbIpaskeHus ¢ IepeMeHHBIMU L 8
155 ' 1 10
156 | IoBTopenue u 0606meHne. CTENeHb ¢ HATYPaTbHBIM 1 10
157 | noka3ateneM 1 13
158 1 15
159 [oeropenwue n 06061IeHUe. OTHOUWICHB H MHOTOYJICHBI. 1 15
160 TomneCTBevHHHe npeoOpa3oBaHus aNreOpandecKux 1 17
161 | BPIPOKeHNI 1 17
162 1 20
163 | [ToBTopenue u 0606meHNne. DOPMYITBI COKPAIIEHHOTO 1 22
164 | ymHOXeHUS 1 22
165 1 24
igg IToBTOpenue u o6o6menne. Koopaunats! u rpaguku i 24
168 | ITosTopenue u 0b6o6IcHNe. JIuHelHas QyHKIUS 1 e 1
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CBOICTBa
169 | MroroBasi KOHTPOJILHAs padoTa 1 1
170 HOBTOpCHfIC n 06001IeHne. Permenne cucTeM TUHEHHBIX 1
ypaBHEHHUH ¢ ABYMsl IEPEMEHHBIMU
Oo01mee KOJIHYECTBO YaCOB 1O NMPOrpaMmmMe 170 8 0
8 KUIIACC
No KoaunyecTBo yacoB Jara DJIeKTPOHHbIe U (POBbIE
u/n Tema ypoxa Beero KonTponbubie IIpakTuueckue — o0pa3oBaTeJIbHBIC
paboTHI paboTHI pecypcsl
1 | [loBTopenne. Yncna u BBIYUCICHUS 1
2 | lloBropenue. YpaBHEHHS M CHCTEMBI 1
3 | loBropenne. PopMyIbl COKpAIEHHOTO YMHOKEHUS 1
4 | IloBropenune. ®yuknun. JInHelHbIe QYHKIUN 1
5 | BXoaHoii KOHTPOJIb 1 1
6 | YucnoBrele HepaBeHCTBA 1
7 . 1
8 CBoiicTBa YUCIOBBIX HEPABEHCTB 1
9 | JlokazarenbCcTBO HEPABEHCTB 1
10 . 1
11 HepagenctBo ¢ nepemenHoi. CTporue 1 HeCTporue HepaBeHCTBA 1
12 | CioxxeHrie M1 yMHOKEHHE YHCIOBBIX HepaBeHCTB. OlleHHBaHUE 1
13 | 3HaueHMsI BEIPAKEHUI 1
14 | IlonsiTue o peleHNH HEPABEHCTBA C OJHOM ITEPEMEHHOM. 1
15 | MHOXeCTBO penIeHHil HEPaBEHCTB 1
16 | PaBHOCHIIbHBIC HEpaBeHCTBA. HepaBeHCTBO-ClieACTBHE 1
17 | YucnoBble MPOMEKYTKH 1
18 HHHeﬁng HEPABEHCTBO C OJTHOW MEPEMEHHONW U MHOXKECTBO €T0 1
peneHui
19 1
20 | PemeHuie JIMHEHHBIX HEPABEHCTB C OJHOM MEpEeMEHHON 1
21 1
22 | CucreMbl TMHEHHBIX HEPABEHCTB C OAHOH MIEPEMEHHO 1
23 1
24 | PemeHne TEKCTOBBIX 3a]a4 C TIOMOIIBIO TMHEHHBIX HEPABEHCTB C 1
25 | omgHOI IepeMeHHO 1

w
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26

1
27 | Ob6o0menne ¥ cucTeMaTu3anys 3HaHAH 1
28 | KonrpoJabnas padora «HepaBeHcTBa» 1
29 | KBagpatHble KOpHH 1
30 ., . . 1
31 ApupmeTnyeckuii KBaApaTHBIN KOPEHb U €TI0 CBOICTB 1
30 ITonsiTe uppaloHaIbHOTO YKcia. J[elcTBus ¢ upparmoHaibHbBIMU 1

qHCIaMU
33 1
34 | CoiicTBa A€HUCTBUI C HPPAIIIOHATBHBIMHI YUCIIAMHU 1
35 1
36 1
37 CpaBHeHHE UPPALMOHATBHBIX YHCE 1
38 MHoxecTBO neicTBUTENbHBIX uncen. [IpencraBnenus o 1
PacIIMPEHNUSIX YUCIOBBIX MHOKECTB

28 JonycTrMble 3HAaYCHUSI IEPEMEHHBIX B BRIPAKCHUSX, COJIEPKAIIIX 1
41 apuMeTHIecKre KBapaTHbIE KOPHU 1
42 1
43 | ToxnecTBeHHBIE MPe0OPA30BAHMS BRIPAKEHHH, COAEPIKALTIX 1
44 | apupmeTnyecKkue KBaJpaTHbIE KOPH 1
45 1
46 | O6oOuIeHNE U cHcTeMaTH3aIMsI 3SHAHUH 1
47 | KontpoabsHasi padoTta «KBagpaTHbIN KOPEHBY 1
48 | KBagpaTtHoe ypaBHEeHHE 1
49 1
50 | ®opmysa kopHeit kBagpaTHOTrO ypaBHeHHs. KomnuecTBO 1
51 | AEUCTBUTENBHBIX KOPHEN KBAIPATHOIO YPABHEHUS 1
52 1
gi Teopema Buera 1
55 | VpaBHeHus1, CBOIUMBIE K THHEHHBIM YPaBHEHUSM HIIH K 1
56 | kBajpaTHBIM ypaBHEHUSI 1
57 | KBagpatHoe ypaBHEHHE C TAPaAMETPOM 1
58 1
59 | Pemenne KBapaTHBIX YpaBHEHUH ¢ mapaMeTpam 1
60 1
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61

1
62 | PemeHue KBaJpaTHBIX YPaBHEHUH, COMEPKANIIX 3HAK MOJTYJIS 1
63 1
64 | YpaBHeHHE KaKk MaTeMaTH4eCKas MOJICNIb PeabHOW CUTYalluH 1
gg Pernrenue TeKCTOBBIX 33/71a4 ¢ IOMOIIBIO KBAJIPATHBIX YPaBHEHUH 1
67 | O6oOIIeHre U cHCTEeMaTH3aIHs 3HAHUN 1
68 | KonrpoabHasi padora «KBajpaTHbie ypaBHEHHS 1
69 | PaumonanbHbIE BEIpOKEHUS 1
70 1
71 . 1
7 ToxaecTBeHHBIC MPEOOPa30BaHUS PALMOHATIBHBIX BBIPAKCHHI 1
73 1
74 1
75 AnreGpanyeckas 1po0s. [lomycTiMbIe 3HaYSHHSI IEPEMEHHBIX B 1
76 JIPOOHO-PAIIMOHATBEHBIX BHIPAKECHHSX 1
77 . . 1
78 OCHOBHOE CBOMCTBO anrebpanveckoi Apoou 1
79 1
80 | CnoxxeHue u BBIYHTaHHE allreOpanuecKux JApoodei 1
81 1
82 1
83 1
84 | YMHOXeHHE U JieNieHne alnreOpandecKux JIpooei 1
85 1
86 | Bo3Benenue anredpandeckoil 1poOU B CTEIIEHBb 1
87 | O0o0OIIEeH e U CUCTEMATH3ALMS 3HAHUI 1
88 | KonrpoabHasi padora «/[poOHO-palinoHaIbHbIC BRIPAKCHUSD) 1
89 | JpobOHo-panMoHaIbHbIC YPABHEHHUS 1
90 1
91 | Pemenue qpoOHO-pAIMOHATIBHBIX YPABHEHUH, CBOISIINXCS K 1
92 | TMHEWHBIM ypaBHEHUS 1
93 1
94 . 1
95 Pemenne qpoOHO-paliiOHANBEHBIX YPABHEHUH, CBOISIINXCS K 1
96 | KBAJpaTHBIM ypaBHEHUS 1
97 | Pemenne 1poOHO-paMOHANBHBIX YPaBHEHHH METOJIOM 3aMEHEI 1
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98 | mepemeHHOI 1
99 1
100 1
101 1
102 1
103 1
104 Pemenue TEKCTOBBIX 3a/1a4 C OMOLIbIO IpoOHO-paOHATEHBIX 1
105 | YpapHeHuil 1
106 1
107 | I'paduueckast ”HTEpHIpeTaIHs ypaBHEHUH C ABYMsI IEpEMEHHBIM 1
108 1
109 | O6o6uieHre U cucTeMaTU3aIMsI 3HAHUH 10 TeMe 1
110 | KonTtpoabHasi padoTa «/[poOHO-paniiOHAIEHBIE YPABHEHHS 1
111 . 1
110 Ob6nacTh onpeneneHns 1 MHOXECTBO 3HAUCHUH (DyHKINU 1
113 | CriocoOsl 3agaaus QYHKITHIA 1
114 | I'padux GpyHKIHN 1
115 | Yrenwue cBoiictB hyHKIMY 110 €€ rpaduky. [Ipumepsr rpadukos 1
116 | ¢yHKIMIA, OTPAKAIOIIMX PeabHbBIE MPOLIECC 1
117 1
118 | ®dyHKIMK, OMUCHIBAIOIIKE MPSIMYIO U OOPATHYIO 1
119 | mponopLUMOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku 1
120 1
121 | o TR 1
197 VHKIHUSA Y = X 1 €€ CBOWCTB 1
123 | @ynxums y = X u e cBoiicTsa 1
124 o _ . 1
125 VHKIHSL Y =K/X U €€ CBOWCTBA 1
126 1
127 | O6o001EeHne ¥ cucTeEMaTHU3aIis 3HaHUH 1
128 | KouTpousHas padora «DyHKIUI» 1
129 | CreneHs c 1enbIM OKa3aTesieM 1
130 1
131 | CaoiicTBa CTENEHU C IENBIM TIOKa3aTeNeM 1
132 1
133 | TIpeoOpazoBaHue BhIpAKEHUH, COACPIKALIUX CTECIICHHU C TIEITBIM 1
134 | noka3arenem 1
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135 1
136 1
137 1
138 | CranmapTHBIi BUI YHCIa 1
139 1
140 1
141 | [eticTBHSA C YUCIIaMH, 3aIIMCAHHBIMA B CTAaHAAPTHOM BHJIC 1
142 1
143 1
144 Pa3mMepbl 00BEKTOB OKPYKAIOLIET0 MUpPa, AJUTEIBHOCTh IIPOLIECCOB 1
145 | B OKPY’aroleM MHp 1
146 | Jlenenue ¢ 0CTaTKOM 1
147 1
148 CpaBHEHHs LIEJIBIX YUCETI IO MOIYJIF0 HaTypajbHOTO YHcia 1
149 1
150 | Coiictea CpaBHEHUH IO MOAYJIIO. 1
151
152 1
153 OcTtaTku CyMMBbI U IPOU3BEACHUS 110 TAHHOMY MOJYJIIO 1
154 | O6o00LIEeHNe ¥ cucTEMATH3aIMs 3HAHUI 1
155 | KonTpoJssHas padora «Crenenu. JlenumMocTs» 1
156 | IloBTropenue u 0600mIeHNE. PerieHne TMHEHBIX HEPABEHCTB C 1
157 OJTHOH nepe}’vIeHHoﬁ Y CUCTEM JIMHENHBIX HEPABEHCTB C OJHOM 1
MepeMEeHHOH
158 | ToBropenue u 06o6IIeHUE. TOXKIECTBEHHBIE MTPEOOPA30OBAHHUS 1
159 | BeIpakeHM, copepKalnX apupMeTHIECKHEe KBaIpaTHbIE KOPHU. 1
160 | IToBropenwue u 0006IIEeHHE. PelieHre KBaAPaTHBIX YPaBHEHHUH. 1
161 | PemeHne TEKCTOBBIX 3aa4 C MOMOIIBIO KBaJPATHBIX YPaBHEHUH 1
162 | IloBropenue n 0600mIeHNe. Penienne 3a1a4 U3 peabHON )KU3HU 1
163 | IoBropenue u 06oo6IIeHHE. TOXKICCTBEHHBIE TPEOOPA30OBAHHUS 1
164 | parMOHAIBHBIX BHIPAKCHHMA 1
165 | INoBropenwue u o6o0IIEHNE. PemeHre ApoOHO-panOHATBHBIX 1
YpaBHEHUH, CBOJISIINXCS K JIMHEWHBIM WM K KBaJIPATHBIM
166 | ypaBHeHusM. PerieHne TEKCTOBBIX 3aa4 C MOMOIIBIO IPOOHO- 1
palnMOHaIbHBIX YPaBHEHUH
167 | IToBropenue u 00001IcHIE. PellleHrne TEKCTOBBIX 3a1a4 1
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168 | pasnuuHbIMU criocobaM 1
169 | MroroBasi KOHTPOIbHasI padoTa 1 1
170 | IToBropeHue u 00001ICHHE. PelieHne 3a1a4 U3 pealbHOM KU3HU 1
O011€ee KOJTHYECTBO YACOB N0 MPOrpaMMe 170 9 0
9 KJIACC
KoJsinyecTBo yacos DJIeKTPOHHbIE
iy Tema ypoxka KontponbHbie IIpaktuueckue Aara ungposrie
n/n Bcero U3yYeHHs o0pa3oBaTesibHbIE
paboThI paboThI pecypebr

1 MHoOKeCTBa U ONlepaIfii HaJl HUMU 1

2 YpaBHeHHsS UM HEpaBEHCTBA 1

3 Ksanpartasie kopau JleificTBUTENEHEBIE YUCTA 1

4 | KBagpaTHble ypaBHEHHS 1

5 MaTtemaTtndeckoe MOJISITUPOBaHUE 1

6 BxoaHoi KOHTPOJIB 1 1

/ Oynxrus. CroiicTBa QYHKIMN: HYJIW QYHKIUH, TPOMEKYTKH 1

8 | 3HaKOMOCTOSHCTBA (DYHKIUH, IIPOMEKYTKH BO3PACTaHUS U 1

9 | yObiBaHus GYHKUUH, YETHBIC U HEUETHBIE (DYHKIUH, HANOOJIbIIEE U 1

10 | HauMeHbIIee 3HAYCHUS PYHKIIH 1

11 . . 1

12 IToctpoenne rpadpukoB GyHKIHH C TOMOIIBIO TPEOOPa3OBaAHUMA 1

13 | KBagpatsbiii TpéxwieH. KopHu kBagpaTHoro tpéxusieHa 1

12 Pasnoxenue kBagpaTHOro TpEXUIEHA HAa JTUHEHHBIE MHOXKUTEIN 1

16 | KBagparnunas GyHKIUS B e€ CBOWCTBA 1

17 [Mapabosa, KoOOpAMHATHI BEPITHHEI AapadoIIbl, 0Ch CHMMETPHH 1

napadobl

18 1

19 | MMocTpoenue rpaduka KBaIpaTHIHON YHKITUH 1

20 1

21 . 1

9 l_["OJIO)KeHI/Ie rpaduka KBaJpaTHIHONH (YHKIH B 3aBUCHMOCTH OT 1

53 ] ¢¢ ko3 urmenTon 1

24 | Mcnonp3oBaHWe CBOMCTB KBaIPATUIHON (QDYHKIIUU IS PEIICHHS 1

o
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3a1a4

25 1
26 1
27 1
28 1
29 | CreneHHble (QYHKIMH C HATYPAJIbHBIMH MOKA3aTEISIMH, UX TPaQHUKH 1
30 | u cBoiicTBa 1
31 1
32 1
33 | I'padukn dysxmmit: y =Vx,y=3Vx,y = | x 1
34 1
35 . 1
36 O60011eHre U cucTeMaTU3alHs 3HAHUH 1
37 | KonTposbHas pabora 1o TeMe «DyHKITHI» 1
38 ITonsTHE O pelIeHU HEPAaBEHCTBA C OJTHOM IIEPEMEHHOM. 1
MHOXECTBO pelICHH HEpaBEHCTBA
28 KBanpatHble HepaBeHCTBA C OJJHOW IIepeMeHHON i
41 1
12 Pemenue HepaBeHCTB rpad)UueCKUM METOJOM M METOJIOM 1
43 | MHTCpBalOB 1
44 1
45 | HepaBeHcTBa, coaepsKamiue 3HaK MOy 1
46 1
47 | CucteMbl HEPaBEHCTB C OJTHOM MEpEeMEHHOM 1
48 | Cuctembl HEpaBEHCTB C OJJTHOM MEpPEeMEHHOM 1
gg Pemienue TeKCTOBBIX 3a7a4 C TOMOIIBIO HEPABEHCTB, CUCTEM i
£1 | HEPaBeHCTB 1
52 HepaBeHcTBo ¢ 1ByMs nepeMeHHBIMU. Pelienue HepaBeHCTBa C 1
JBYMSI IEPEMEHHBIMH
53 I'padmaeckuii MeTo pereHns CUCTEM HEPABEHCTB C IBYMsI 1
NepEMEHHBIMU
54 1
£5 CucTeMbl HEPaBEHCTB C JIBYMSI IEPEMEHHBIM 1
56 . 1
57 O6o001eHne U cucTeMaTH3alus 3HaHU| 1




58

KOHTpOJ'IBHaH pa60Ta 10 TEMC «KBa,Z[paTHBIe HCPAaBCHCTBa»

1
59 | bukBagparHble ypaBHEHHS 1
60 | IMpumMepsl MpUMEHEHHI METOIOB PABHOCHIIBHBIX TIPEOOpa3OBaHHUIA, 1
61 | 3aMeHBI IepeMEeHHOH, rpadMuECKOro METOIa IPH PELICHUT 1
62 | ypaBHeHwmii 3-i u 4-if creneHeit 1
63 1
64 1
65 | Pemenue npoOHO-paloHaNbHBIX yPaBHEHUI U HEPABEHCTB 1
66 1
67 . 1
68 Pewenne cucrem ypaBHEHUN ¢ ABYMsI IEPEMEHHBIM 1
69 1
70 | Perrenue mpocTEHIINX CHCTEM HEMHEHHBIX YPABHEHUH C JIBYMSI 1
71 | mepeMeHHBIM 1
72 1
73 | I'paduueckuii MeTo pelICHUs] CHCTEMbI HEJTMHEHHBIX YPaBHEHUIT C 1
74 | AByMs epeMEHHBI 1
75 1
76 | Cucrema IBYX HEJTHMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMH 1
77 | KaK MOZEJIb PEAIBHON CUTYaLIUH 1
78 1
79 1
80 . o 1
81 Cucrema HeMHEWHBIX YpaBHEHHH C TapaMeTpoM 1
82 1
83 1
84 . 1
85 HpOCTeI/IHH/Ie HEPABCHCTBA C ABYMs IICPEMECHHBIMU U UX CUCTEMbI 1
86 1
87 . 1
38 O060011eHre U cUCTeMaTH3aIHs 3HAHUN 1
89 KoHTposbHas padoTa 1o Teme «YpaBHEHHUs, HEPAaBEHCTBA M UX 1

CHCTEMBI»
9 [TonsiTHe yncnoBoil mocaenoBareabHOCTH. KOHEUHBIE 1 1
0ECKOHEYHBIE MT0CIIEJ0BATENLHOCTH

91 | OrpaHu4eHHas MOCIEI0BATEIbHOCTh. MOHOTOHHO BO3pacTaromast 1
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92

(yObIBaromas) mocie0BaTeNbHOCTh

1

93 | CriocoObl 3a4aHus MOCIEA0BATEILHOCTH: OIUCATENbHBIHN, 1
94 | TabIUYHBIN, ¢ TOMOIIBI0 (OPMYIIBI N-TO WIEHA, PEKYPPEHTHBIN 1
95 1
9% Apudmernyeckas ¥ reOMeTpUUIecKasi IpPOTrPecCcuu 1
97 | CgoiicTBa WieHOB apU(PMETHUECKON H TEOMETPHUCCKOI 1
98 | mporpeccwii 1
99 . . 1
100 dopmysisl N-TO "iIeHa apu(MeTHIecKol U reOMETPHUYCCKOM 1
101 | mporpeceuii 1
102 . 1
103 (DOpMyIH)I CyMNIvI)I TMEPBLIX Il:-IJ'ICHOB apI/I(bMCTI/I‘ICCKOI/I u 1
104 | TeOMETpHIECKOi nporpecciii 1
105 1
106 1
107 1
108 | 3amgaum Ha MPOIEHTHI, 0AHKOBCKHE BKJIAIBI U KPEIUT 1
109 1
110 1
111 1
112 | IlpencraBieHne 0 CXOAMMOCTH ITOCIEAOBATEIBHOCTH, O 1
113 | cymmupoBami 0ECKOHEUHO YOBIBAIOIIEH FreOMETPHUSCKON 1

MIPOrPECCUu
114 MeTto1 MaTeMaTHYECKOW UHIYKIIUN 1
115 1
116 . 1

O06001TIeHNEe U CHCTeMAaTH3aIHs 3HAHUH
117 1
118 KontponbsHas pabora o Teme "UucnoBbIe OCIEA0BATSILHOCTH U 1

nporpeccun”
119 | Kopensb n-ii crenenu. CBoiicTBa KOpHs N-i CTENEHU 1
120 . N . 1
101 Kopensb n-ii crenienn. CBoiicTBa KOpHS N-i CTEIIEHU 1
122 1
123 1
124 . 1
195 CrernieHb ¢ pallMOHAILHBIM MTOKa3aTeNeM U e€ CBONCTBa 1
126 1

S
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127

128 TomaeCTBE&HHHe npeoOpa3oBaHusl BEIPAKCHUH, COIEPIKAIINX i
130 | Kopeb n-if crene 1
131 . 1
ToxxaecTBeHHBIE IPE0OPa30BaHUS BEIPAKCHUH, COIEPIKAIINX
132 | crenens ¢ pannoHaIbHBIM TTOKa3aTeIEM 1
133 1
134 . 1
135 O06o001IeHne U cucTeMaTu3anys 3HaHuH 1
136 | Konrpoasnas padora «CTemneHb ¢ palliOHaIBHBIM ITOKA3aTEIeM» 1
137 | IloBTopenue u obobmenne. Yricna 1 BEIYUCICHHS (3aIHCh, 1
13g | cpasHene, JICHCTBUS C ICHCTBUTEIILHBIMU YHCIIAMH, YHCIOBAsI 1
npsiMast
139 | MosTopenue u 0606meHue. Uncia u BBIYUCICHUs (TIPOIECHTEI, 1
140 | oTHOHIEHMS, IPONOPIINH 1
141 | TosTopenue u 0606meHue. Uncna u BerauciieHus (pelieHue 3a1a4y 1
142 | u3 peanbHOM KU3HU 1
143 [TorTOpenue u ob6oOIIeHne. Yncia u BeUnCIeHUs (OKpYTJICHHE, 1
pHUOJIMKEHUE, OTICHKA)
144 1
145 | TloBropenue u 06001IeHne. TeKCTOBBIC 3a1aun (PEIICHHE 1
146 | TekcTOBBIX 3324 apu(PMETHUECKUM U aIreOpandeckum 1
147 | ciocobamm) 1
148 1
149 1
150 | TToBropenue u 0600IIEeHNE. ANTeOpandecKre BRIPAsKEHHS 1
151 | (mpeobOpa3oBanue aareOpanveckux BhIPAKEHUH, COMEPIKAIIINX 1
152 | creneHs C LENbIM MOKa3aTeIeM 1
153 | TloBTOpenue u 0600IIeHNE. ANTreOpandecKue BhIPaKCHHS 1
154 | (mpeoOpa3oBaHue aareOpanvyecKux BhIPAKEHUH, COMEPIKAIIIX 1
155 | apudmeTnueckuii KBaApaTHBINA KOPEHb 1
156 1
157 | IToBTopeHue u 0600UIIeHUE. ANreOpanyecKue BEIPaKCHUSI 1
158 | (mpeobpa3oBaHHE LENBIX U APOOHO-PALIMOHATBHBIX BHIPAKEHUI) 1
159 1
160 | IToBTopenue u 0600IICHHE. ATeOpanyeCKUE BRIPAYKCHHS 1
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161 | (pa3nokeHHE MHOTOWICHA HA MHOXKUTEIH, B TOM YHUCIIC C 1
162 | ucnons3zoBaHueM HOPMYIT COKPAIIEHHOTO YMHO) 1
[ToBTOpenne 1 0600meHNe. ANTreOpandecKre BRIPaKCHHS
163 | (MomenupoBaHHE C TOMOIIBIO POPMYJT pealIbHBIX MPOLIECCOB U 1
SIBIICHUI)
164 . 1
165 [ToBTOpeHHE U 0606£H6HI/IC. ®ynkuun (MocTpoeHune, CBOUCTBA 1
166 | H3YUCHHEIX (hyHKITHIT) 1
167 | Tlostopenue u 0606meHre. PyHkINH (rpaduyeckoe permeHue 1
168 | ypaBHEHWMIi U UX CHCTEM) 1
169 | UtoroBasi KOHTPOJILHAs paGoTa 1
170 [ToBTOpenne u 0600menne. OyHKIMH (MOJETNPOBAHNE PEATBHBIX 1
MIPOIIECCOB)
OO011ee KOTUYECTBO YacoB Mo nporpamme | 170
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Jlocka ¢ KOOpAMHATHOW CETKOM.

KomrmiekTel ACMOHCTPALMOHHBIX TNIAHUMCTPHUYCCKUX U CTCPCOMCTPHUICCKUX TCII.

Harmsinasie mocoOus (miakathl, rpadyuKu, TaOTUITEI).
[TeuaTHbie MocoOus (YICOHMKH, Pa3aTOUYHbIN M TUJIAKTHYCCKUI MaTEpHAIbI).

[TopTpeTh! BbIIAIOINXCS MATEMATUKOB.

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

KoMIuiekT uepTeKHbIX HHCTPYMEHTOB: JIMHEWKA, TpaHCHOPTUP, yronbHUK (30°, 60°), yronbHuk (45°, 45°), HUpKyIIb.

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Pabovas mporpamma opueHTHpPOBaHA HA UCIIOIB30BAaHIE YUCOHUKOB, BKIIOUEHHBIX B DeiepaabHblil IepeueHb yueOHUKOB

Kiace [Ipeamer Y4eOHuK M3parenscTBO Ton Komnguxarop
U3JaHus B IICPCYHC

Mepznsk  A.I. Anrebpa: 7 Kiacc yuyeOHUK Juist  ydammxcs | M : BeHrana-

7 AnreGpa obmeoOpa3oBarenbHbIX opranmzanuii / A.I'. Mepansak, B.M. Ionskos. — 3-e I'pag, 2021 1124271
U31.., cTepeoTuI. — 288 ¢.: Wil IIpoceenienue
Mepznsk  A.I. Anrebpa: 8  kiacc yuyeOHUK Uit  ydammxcs | M : Benrana-

8 Anre6pa obmeoOpa3oBarenbHbIX opranmzanuii / A.I'. Mepansak, B.M. Ionskos. — 3-e I'pag, 2021 1124272
u3J., crepeorur, —384 c.: ui. [Ipocemienue
Mepznsask AL Anrebpa: 9 knacc yueOHUK s ydaniuxcs | M : Benrana-

9 Anre6pa obmmeoOpa3oBarenbHbIX opranuzanuit / A.I'. Mepansak, B.M. [lonskos. — 4-e I'pad, 2020 1124273
u3., crepeotun— 398 c.: ui. [Ipoceemienue
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METOAUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

Knacc Ne o/m HanmenoBanue yueOHOTO Mocooms HN3narenscTtBO Ton
W3/1aHUs
Mepsnsak A.I'. Anrebpa : 7 Ki1acc : caMOCTOSITEIIbHBIC U KOHTPOJIbHBIC PaOOTHI : MOCOOHe
1. IS ydaimuxcs o0meobpasoBaTenbubix opranusanuii / A.I. Mepsnsak, B.B. TTononckuii, | M. :Benrana-I'pap | 2018
E.M. Pabunosuu, M.C. fxup
7. byuxo E.B; Anrebpa : 7 knacc : metoguueckoe nocodue /E.B. bynko, A.I'. Mep3nsk, B.b. M. :Benrana-Tpad 2018
[Tononckuit, M.C. SAxup
7 3 KonTponpHO-u3MepuTensubie  MaTepuanbl. Anrebpa. 7 xmacc. / CocraBurens JIU. M.: BAKO 2019
Maprsimosa. — 5-e u3f.,
4 [TonoB M. A., lunaktudeckue Matepuainsl o aiaredpe. 7 kinacc. Ko Bcem aeicTByromum M.: N3naTenscTBO 2019
' y4eGHHKaM «IK3aMen»
5 Xypasnes C.I'., KonTposnbHble U caMOCTosTeNbHbIe paboThl o anrebpe u reomerpun. 7 | M.: M3narenscTo 2019
' kiacc. Ko BceM nielicTBYIOIMM y4eOHUKAM. «IK3aMeH»
6. Byuxo E.B. Anre6pa : 8 knacc : Metoauueckoe nocobue /E.B. Bynko, A.I'. Mepansk, B.5. | M.: M3natenscrso 2018
[Tonouckuii, M.C. Sxup, «DK3aMeH»
7. Kypasnes C.I'., U3otoBa C.A., Kupeepa C.B., KoHTponbHBIE 1 camocTosTenbHbIe paboTsr | M.: H3naTenscrso 2019
o anredpe u reometpuu. § kiacc. Ko BceM AeHCTBYIONUM yueOHUKaM. «IK3aMeH»
3 8. [onos M. A., Jlunaktuueckue MaTepuansl o anrebpe. 8 kiacc. Ko Bcem neiictyromum | M.: M3narenscto 2019
yueOHUKaM «IK3aMeH»
Mepznsak A.I'. Anrebpa : 8 ki1acc : caMOCTOSATENIbHBIE M KOHTPOJIbHBIE paboThI : TocoOue
9. 1718 ydamumxcs o0meoOpasoBarenbHbix opranusamuii / A.I'. Mepsnsk, B.B. ITononckuii, | M. :Benrana-I'pad 2018
E.M. Pa6unosuu, M.C. fAxup
10, KonTponpHo-uzmMepurensubie mMatepuanbl. Anrebpa. 8 kmacc. / CocraButens B.B.. M.: BAKO 2019

UYepnopyukwuii. — 3-¢ u3za., M.: BAKO - 2019
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c6%f3%f0%e0%e2%eb%e5%e2%20%d1%2e%c3%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c8%e7%ee%f2%ee%e2%e0%20%d1%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%ca%e8%f0%e5%e5%e2%e0%20%d1%2e%c2%2e&t=12&next=1

11 XKypasnes C.I'., U3otosa C.A., Kupeesa C.B., KonTponbHbIle 1 camocTosTensHble pabotsl | M.: M3narenscTso 2019
' o anredpe u reomeTpun. 9 kinacc. Ko BceM aeiicTByonmM ydeOHUKAM. «IK3aMeH»
12. IToroB M. A., KOHTpO/BHBIE M caMOCTOATENbHBIE paboTsl Mo anrebpe. 9 xmacc. Ko Bcem | M.: U3narenscTso 2019
NEHCTBYIONUM y4eOHUKAM «DIK3aMeH»
13 Mepznsak A.I'. Anrebpa : 9 ximacc : caMOCTOSATENIbHBIE M KOHTPOJIbHBIE paboThI : TocoOue
' 1718 ydamupxcs o0meoOpasoBarenbHbix opranusamuii / A.I. Mepsnsak, B.B. ITononckuii, | M. :Benrtana-I'pad 2018
E.M. PabunoBuy, M.C. SAxup
9 14. bynko E.B. Anre6pa : 9 xnace : merogudeckoe nocooue /E.B. Bytiko, A.I'. Mep3isk, B.b. M. :Benrana-Tpad 2019
IMomouckuii, M.C. Skup, o
15. KonTponpHO-u3Meputensubie  Matepuanbl. Anreopa. 9 kmace. / Cocrasutens JLU. M.: BAKO 2019
MaprtsbioBa. — 5-¢ u3[l.
OI'D: 3000 3amau c orBeramu no maremaruke. Bce OI'D. 3000 3amau ¢ orBeTaMu IO
16. Matemaruke. Bee 3amanus yactu 1 / U. B. Smenko, JI. O. Pocnosa, JI. B. Kysnenosa, C. M.: «d 2021
b. CyBoposa, A. C. Tpenanun u ap.; nox pea. M. B. Amenko - - 528 c. (Cepus "OI'D. (IISaNeH»
bank 3amanmii").
17 OI'D. Maremaruka 50 BapuaHTOB. THIIOBBIE BapUaHTHl SK3aMEHAIIMOHHBIX 3aJlaHUN OT M. «IK3aMCHY 2023
' pazpadorunkoB OI'D/ / noxn. Pen. Smenko 1.B. h
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
Ne .
u/n HaumenoBanue 00pa3oBaTe/ibHOr0 pecypca DJIeKTPOHHBII aapec
1. | Untepuer-nopran Beepoccuiickoil onuMnuasl HIKOJIbHUKOB http://www.rusolymp.ru
2. | Beepoccuiickue AMCTaHIMOHHbBIE 3BPUCTUYECKHE OJIMMITUA/IBI [0 MaTEMaTHKE http://www.eidos.ru/olymp/mathem/index.htm
3. | UndpopmManimoHHO-TIONCKOBAs CUCTEMa «3aJaun» http://zadachi.mccme.ru/easy
4. | KonkypcHble 3a/1a4M [0 MaTeMaTUKe: CIIPAaBOYHUK M METO/Ibl PEIICHUS http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
5. | TectupoBanue online: 5—11 kmaccel http://www.kokch.kts.ru/cdo.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c6%f3%f0%e0%e2%eb%e5%e2%20%d1%2e%c3%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c8%e7%ee%f2%ee%e2%e0%20%d1%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%ca%e8%f0%e5%e5%e2%e0%20%d1%2e%c2%2e&t=12&next=1
http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.kokch.kts.ru/cdo

BupTtyanbHblii KaOMHET YUUTEINs, OCHAIIEHHBIA HH()OPMAITMOHHBIMU PECYypCaMu U

6. | HHTEPaKTUBHBIMU CEPBUCAMH IS TIOIrOTOBKU M IPOBEICHHS 3aHSTHIA 110 http://uztest.ru/
MaTeMaTHKE
7. OnuMnOuansl IS IMKOJIBHUKOB http://3.olimpiada.ru/
8. MocKkoBCKUI IEHTP HEMPEPHIBHOIO MATEMAaTUYECKOTO 00pa30BaHUs http://www.mccme.ru
0. BupryanbHas mkoia FoHOTO MaTeMaTHKa http://math.ournet.md/indexr.htm
10. | bubnuoreka 3MEeKTPOHHBIX YU4eOHBIX MOCOOUI IO MaTeMaTUKe http://mschool.kubsu.ru
11. | Bcs anemenTapHas MaTeMaTHKa http://www.bymath.net
12. | DnexkrpoHHO-00pa30BaTEIbHBIE PECYPCHI http://eor-np.ru/
13. | Dnekrponnsie popmbl yueOHBIX TOocoOuit uzaarenscTa [Ipocsenienue https://digital.prosv.ru/user/
14. | Inarnoctuueckue paboTel MUHHCTEpPCTBA MTpOCBelicHUsT PD https://docs.edu.gov.ru/
15. | bauk 3aganuit UICPO PAO http://skiv.instrao.ru/bank-zadaniy/
16. | OtkpeIThiit 6aHk 3amanuii PISA https://fioco.ru/
17. | Ilporpamma PO Camapckoii o6iactu no pazsuturo OI https://sergrc.minobr63.ru/
18. | AKnacc https://www.yaklass.ru/
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http://uztest.ru/
http://3.olimpiada.ru/
http://www.mccme.ru/
http://math.ournet.md/indexr.htm
http://mschool.kubsu.ru/
http://www.bymath.net/
http://eor-np.ru/
https://digital.prosv.ru/user/
https://docs.edu.gov.ru/
http://skiv.instrao.ru/bank-zadaniy/
https://fioco.ru/
https://sergrc.minobr63.ru/
https://www.yaklass.ru/
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