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MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo npeamety «Anredpa u Havaia aHanuzay i yqanuxes 10—11 kimaccoB coctaBieHa B COOTBETCTBHH:

- [Ipukaza Muno6puayku Poccuu ot 17 mas 2012 1. Ne 413 «O06 yTBepkaeHun ¢GeaepaabHOT0 rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHETO
obmero obpaszoBanus» (3apeructpupoBan 07. 06. 2012 r. N 24480) ¢ usmenenusmu ot 12.08.2022 No732 “O BHeceHUU W3MEHEHHWH B (henepalibHbBIN
rocy/IapCTBeHHbI 00pa3oBaTeNbHbII CTaHIapT cpenHero oodiero oOpa3oBaHUs, YTBEPXKIEHHBIM IMpuKazoM MuHHCTepcTBa OOpa3oBaHMs M HAyKH
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413” (apeructpuponan 12.09.2022 Ne 70034)

- IIpuka3 MunuctepcrBa npocsemenns: Poccuiickoir @eneparuu ot 18.05.2023 Ne 371 “O06 yrBepx)acHUU (henepaibHOM 00pa3oBaTEILHON MPOrpaMM bl
cpenHero obmiero oobpaszoBanus” (3apeructpuponan 12.07.2023 Ne 74228)

- [Tonoxenust o pabouux nporpammax MBOY COIL Ne4 umenu JI.1.30n0TyxuHOM’;

- ¢ yuetoMm paboueii mporpammbl Bocriutanuss MBOY COILL Ne4 umenu JI.M.3010TyXUHOM.

B y4yeOHOM mutaHe Ha W3y4yeHHe Kypca anreOpbl M Hayajal MaTeMaTH4eCKOro aHajan3a Ha 0a30BOM YpPOBHE OTBOAUTCA 2 yaca B Hejaento B 10 kiacce u
3 gaca B Henenmo B 11 kitacce, Bcero 3a Ba roja o0ydenus — 170 qacos.
Bocnurare/ibHbIH NOTEHIUAT NPeIMeTa «AJiredpa U HAYAJIa AHAJU3BD peau3yercs Yepes:
- (hopmupoBaHUE TOTUYECKOU KYIBTYPBI MBIIUICHHSI, CTPOTOCTh M CTPOWHOCTH B YMO3aKITIOUCHHSIX;
- co/iep KaHMe MaTeMaTHYeCKHX 3aJ1ad JaeT BO3MOKHOCTh 3HAYUTEIBHO PACIIMPHUTh KPYro30p yHalIUXCcs, HOIHATh UX OOLIUI KyJIbTypHBIH YPOBEHb.
Ha ypokax MaTeMaTHKH YYCHUKY TPEOYETCS aHATTM3UPOBATh KAK/BIN IIar CBOETO PEIICHHUS, apTyMEHTHPOBATh U JOKA3bIBaTh CBOE MHCHHE.

Ha ypokax MaTreMaTHKHU y y4alquxcsi BbIpa0aThIBaeTCsl MPUBBIUKA K TOMY, YTO HEBHUMATEJIBHOCTh MIPH PELICHUU 3a/1ayll MPUBENET K OmuoKe, a Jrodast

HETOYHOCTh B MaTeMaTHKE He ocTaHeTcs 6e3 mocneacTBuil. [IoaTomMy 3aHATHS MaTeMaTHKON NUCHUIUIMHUPYIOT YUAIUXCS.
3aHnMasCh MAaTEMATHUKOM, KaXKIbIi YYEHHK BOCIHUTHIBACT B CceO€ TaKHe JTUYHOCTHBIE UYEPThI XapaKTepa, KaK CIPaBEIJIMBOCTh M YECTHOCTH; MPHUBBIKAET
OBITh TIPEEIbHO OOBHEKTUBHBIM.

UYectHast u pobpocoBecTHas paboTa Ha ypoKax MaTeMaTHKUA TpeOyeT HANpssKeHHOW YMCTBEHHOW pabOThl, BHUMaHMsSI, TEPIIUMOCTH B MPEOIOJIECHUH
pas3nuuHbIX TpyaHocTeil. [loaToMy ypokuM MaTeMaTWKH BOCHUTBHIBAIOT B yUEHHUKaX TPYJ0it00Ue, HACTOMYMBOCTH, YHOPCTBO, YMEHHE COIJIAIIATHCS C
MHEHMSIMU JAPYTHUX, JOBOJIUTH JIEI0 O KOHIIA, OTBETCTBEHHOCTb.

COILEPKAHUE YYEBHOI'O ITPEIMETA

10 kaacc

Yucsa v BLIYUCICHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, MPOIEHTHI, OECKOHEUHBIE MEePUOANYECKUe ApooH. ApudmMeTrnuecKkue orepanuu
paIoHaIbHBIMU YKCIaMH, TPE0Opa30BaHus YHUCIOBBIX BhIpaxkeHui. [Ipumenenne apobOei 1 MPOLEHTOB IS PEIISHUs] MPUKIAJAHBIX 33a7a4 U3 PA3IAIHBIX
oTpacieil 3HaHUW U peabHON KU3HMU.

JleiicTButenpHbie yricna. PanoHanbHbIe U UppalMOHaTIbHBIC Yncaa. ApruMETHUECKHUEe Onepaliy ¢ AeUCTBUTEIbHBIMU nciaMu. [IpubmmkEéHnbIe
BBIYHCIICHHS, IPABHIIa OKPYTIICHHUS, TPUKUIKA U OI[EHKA PE3yJIbTaTa BEIYUCICHUH.

Cremenb ¢ mensiM TokazateneM. CraHmapTHas ¢opMma 3amucH JeUCTBUTENBHOTO uyucia. lcmonb3oBaHue MOAXoasmied (Qopmbl 3amucu
NEHCTBUTEIBHBIX YHCEN ISl PEIICHMS] PAKTHIECKUX 3374 U MPECTaBICHUS JaHHBIX.

ApudmeTndeckuii KOpeHb HaTypaabHOU cTeneHu. JlefcTBrs ¢ apuMETHUECKUMH KOPHIMH HATypadbHOW CTETICHH.



CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, ApKTaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHUSs] U HEPABEHCTBA

ToxkaecTBa U TOXKIECTBEHHbIE MPeoOpa3oBaHUsI.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIpaskeHUI. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, perieHre HepaBeHcTBa. MeTo ] HHTEPBAJIOB.

Pemenune nensix U ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemennie nppannoHaqbHBIX YpaBHEHUN 1 HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHre ypaBHEHU 1 HEPABEHCTB K PELICHUIO0 MAaTeMAaTUYECKUX 3a/1a4 U 33/1a4 U3 PA3IMYHBIX 00JacTell HAyKH U peabHOM KU3HHU.

DyHKIUH U IpaGUKH

OyHk1Ms, crocoOsl 3ananus GyHkuu. ['padux pynkuun. Bzaumuo oOpaTHbie QyHKITHH.

OO6nacTp onpeneneHus: 1 MHOXKeCTBO 3HaueHui pyHkimn. Hymn gynkmum. [lpomexyTku 3HaKOmoCTosHCTBA. YETHBIE 1 HEUETHBIE (PYHKITUH.

CrenenHnas GyHKIUS C HaTypaibHBIM U 1IeNbIM 1okaszareneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHu.

TpuronomeTrpuveckas OKpy>KHOCTb, OIPEeIICHHE TPUTOHOMETPUIECKUX (PYHKIIUI YHCIOBOTO apryMeHTa.

Hauyana maTeMaTH4yecKoro aHajimusa

[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIIE0BATEILHOCTH.

Apudmerndeckass U reomerpudeckas nporpeccuu. beckoHeuHo yObIBaromas reomeTrpuueckas mporpeccus. CymMma OeCKOHEUHO YObIBaromiei
reoMeTpuuecKoil mporpeccun. @opmyia CIOKHBIX MPOLIEHTOB. Vcronb30BaHne MPOTPECCUU TSl PEeLICHHs pealbHbIX 3a/1a4 MPUKIAAHOTO XapakTepa.

MHokecTBa U JIOTHKA

MHoxecTBO, onepanuu HaJg MHoXecTBaMu. J(uarpammbl Oinepa—Benna. [IpuMeHeHHe TEOpETHMKO-MHOKECTBEHHOIO ammapara i OMMCaHUs
peabHBIX MPOIECCOB | SBJICHHUMN, TIPU PEIICHUH 3329 U3 APYTHX YUeOHBIX IMPEIMETOB.

Onpenenenue, Teopema, CIeCTBHE, 10KA3aTEIBCTBO.

11 knace

Yuciia ¥ BbIYMCIEHHSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIBIX YACEN.
CrerneHb ¢ pallMOHAIBHBIM MTOKa3zaresaeM. CBOWCTBa CTENEHH.
Jlorapudm uncna. JlecaTuuynble U HaTypalbHbIE JOTapH(PMBbI.
YpaBHeHHUsI M HEPABEHCTBA

[TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX JIOTapU(PMBI.
[Tpeobpa3zoBanre BbIpaKEeHH, COEPIKALIUX CTENIEHH C palliOHAIbHBIM ITOKa3aTeJIEM.
ITprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHbIE ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA.



CucTembl TUHEHHBIX ypaBHEHUN. Penienne npukiagHbIX 3a7a4 ¢ IOMOIIBI CUCTEMBI JIMHEWHBIX YPaBHEHUM.
CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.
[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUUECKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 001acTeil HayKH U peanbHOM KU3HHU.
DOyHKUUH U rPpadpuKu
Oynkuus. [lepuonnueckue Gynkuun. [IpomexxyTkn MOHOTOHHOCTH (YHKUIMU. MakcuMyMbl 1 MUHUMYMbI QyHKIMHU. Hanbonbliee 1 HauMeHblee
3Ha4YeHUE PYHKLIUHU HAa IPOMEKYTKE.
Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IPaUKH.
[TokazarenbHas u orapudmMuieckas GyHKIIMU, KX CBOHCTBA U TPaUKH.
Hcnonb3oBanue rpadukoB GYHKUUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.
Hcnonp3oBanue rpadukoB GyHKIUN JJIS HCCIEOBAHUS MIPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT IPU PELICHUH 33/1a4 U3 IPYTUX YICOHBIX
IIPEIMETOB U PeaIbHOM KU3HU.
Havyana mareMaTHyecKkoro aHajaimusa
HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB JJIs pEIIeHUs] HEPABEHCTB.
[TpousBonnas Gynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHOM.
[Tpou3BoiHBIE 3N1eMEHTAapHBIX GYHKLIKN. DOpMYJIIbI HAXOXKAEHUS POU3BOAHOMN CyMMBI, TPOU3BECHHUS U YACTHOTO (DYHKIHUIA.
[IpumeHeHne TPOU3BOTHON K MCCIEIOBaHNIO (DYHKIMA HA MOHOTOHHOCTh M OKCTpeMyMbl. HaxosxeHne HanOobIIero 1 HauMEHBIIETO0 3HAYCHUS
(GyHKIMHU Ha OTpE3Ke.
[TpuMeHeHHe NMPOU3BOAHOM /IS HAXOXKICHUS HAWIy4dlIero pelieHus B MPUKIAIHBIX 3a7ayax, JJisi ONpeAeseHUs CKOPOCTH Mpoliecca, 3aJaHHOro
¢bopMmyIoit uiu rpaduKoM.
ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.
WuTerpai, ero reoMmerpuyeckuii u pusnueckuii cMpici. Berancnenue nnrerpana mo ¢gopmyne Hetorona—Jleiionuna
IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI
OcBoenue yueOHoro mnpeamera «MaTemaTuka» IOJDKHO oOecneduBaTh JOCTH)KEHHE HAa YPOBHE CpPEJHEro oOIero oOpa3oBaHUs CIEAYIOLIUX
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB!
JInuHOCTHBIE pe3yJIbTaThI
JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS NMPOrpaMMbl yueOHOro nmpeamera «MaTeMaTHKay XapaKkTepU3yroTCs:
I'paxxnanckoe BoCcIIUTaHUE:
c(OPMHUPOBAHHOCTHIO TPAKAAHCKOHN MO3UIIMK 00y4YaroLIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOr0 OOIIECTBa, MPEICTABIEHUEM O
MaTEeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM, MPOLEAYp IPakJaHCKOTo o0IiecTBa (BbIOOpPHI, OMPOCH! U IIpP.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIMSAMHU M Ha3HAUEHUEM.
[TaTpuoTnueckoe BociUTaHuUE:
c(OPMHPOBAHHOCTHIO POCCUHCKOM TPakJaHCKON HMIEHTUYHOCTH, YBRKEHUS K MPOILJIOMY M HACTOSILIEMY POCCUHCKOM MaTeMaTHKH, EHHOCTHBIM
OTHOIIEHHUEM K JOCTHKEHUSIM POCCHUICKUX MaTeMaTUKOB M POCCHUICKOM MaTeMaTH4eCKON MIKOJIbI, K UCIOJIb30BaHUIO 3TUX JTOCTHKEHUHN B IPYTUX HayKax,
TEXHOJIOTUSIX, Chepax IKOHOMHKH.



JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHHS:

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoza; c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO MMOBEICHMS, CBS3aHHOTO C
MPaKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKH U JIEATEIbHOCTHIO YYEHOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOWYHUBOTO Oy AyIIETO.

OCTETHYCCKOC BOCIIUTAHHUE:

ACTETUYCCKUM OTHOIICHHEM K MHpPY, BKJIIOYas OSCTETUKY MAaTeMAaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEUICHUH, PaCCYXICHUH;
BOCIIPUMMYHUBOCTHIO K MAaTEMaTHYECKUM aCIIEKTaM Pa3IMUHbIX BUJOB UCKYCCTBA.

dusndyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHS MPHUMEHATh MATeMAaTUYCCKUE 3HAHUS B WHTEpEcax 30pOBOr0 M 0e30MmacHOro obOpa3a >KU3HH, OTBETCTBEHHOIO
OTHOINICHHUS K CBOEMY 3J0POBBIO (370pPOBOE MUTAHUE, COATAaHCUPOBAHHBINA PEXXUM 3aHATUI U OTHbIXa, perylsapHas (u3nuecKas akTUBHOCTD); (PHU3HUECKOTO
COBEPILICHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JESITEIILHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOWS; UHTEPECOM K Pa3InIHbIM cepaM MpodecCHOHATBHON JEATEIHbHOCTH, CBSI3aHHBIM C
MaTEMAaTHKON U e€ MPUIIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BbIOOp Oyayiiell mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTUYECKOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HHU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO
B PEILICHUH MPAKTUYECKUX 3a7]a4 MAaTEMAaTUUYE€CKON HAMPaBICHHOCTH.

DKOJIOrMYEeCKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphl, MOHUMAHUEM BIHUSHHUS COLMAIbHO-DKOHOMUYECKHX IPOIIECCOB Ha COCTOSIHHE MPUPOTHOU U
COIIMAIBHON CpeJbl, 0OCO3HAHUEM TJI00AILHOTO XapaKTepa dKOJIOTHYECKUX MPo0JIeM; OprUeHTAaIlMel Ha MPUMEHEHHE MaTeMaTHICCKUX 3HAHUK JJI PEIICHHS
3a/1a4 B 00JIaCTH OKPY’KAIOIICH CPe/Ibl, MJIAHUPOBAHUS MTOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN ISl OKPYKAIOIIEH CPEeIbl.

[leHHOCTH Hay4YHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW MPAKTUKH, TTOHUMaHUEM
MaTeMaTHYeCKON HayKH KakK c(epbl UYeTOBEYECKOM NeATeIbHOCTH, STANOB €€ Pa3BUTUS U 3HAUMMOCTH ISl PA3BUTHS LIMBUIN3ALIMHU; OBIIAJICHHUEM S3BIKOM
MaTeMaTUKd U MaTEeMaTHYECKON KyJIbTypOW KaK CpEICTBOM IIO3HAHUSI MHpA; TOTOBHOCTBHIO OCYIIECTBJISITH MPOCKTHYIO M HCCIIEIOBATEILCKYIO
NEeSATEIbHOCTh UHANBUAYAJIBHO U B TPYyIIIE.

MeTtanpeameTHblie pe3yJabTaThl

MertanpenmeTHble pe3yidbTaThl OCBOCHUS MPOTpaMMbl yueOHOro mnpeamera «MaTemaThkay XapaKTepU3YIOTCS OBJIAJCHHEM YHHBEPCAIbHBIMU
NO3HABAMENbHBIMU OCLICMBUAMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OeUCBUAMU, YHUBEPCATbHBIMU Pe2YNISIMUBHbIMU OelCMBUSIMU.

1) Vhusepcanvhvie nosnasamenvuvle Oeilicmeus, obecneyusaiom @Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCo8 00YYAouuxcs (0C8oeHuUe
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUPA, NPUMEHEHUE JI02ULEeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHull pabomams ¢ ungopmayuet).

ba3oBrie mornueckue JeHCTBUS:

— BBISIBJIATH W XapaKTEpHU30BaTh CYIIECTBEHHBIC NMPHU3HAKM MATEMAaTUYECKUX OOBEKTOB, TMOHSATUH, OTHOLICHUH MEXAYy MOHATHAMH; (OpMYyITUPOBATH
oTpesieNieHUs TIOHSATUH; YCTAaHABIUBATH CYNIECTBEHHBIN MPU3HAK KiIaccu(UKAINK, OCHOBAHUS JJIsi 00OOIICHHS U CPaBHEHUS, KPUTEPUH MIPOBOJIUMOTO
aHaJIN3a;

— BOCIIPUHUMATh, (HOPMYJIHUPOBATH U MPEOOPA3OBHIBATE CYXKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATESIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE;



BBISBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpPEUUs B (akTaxX, JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; TMpeiararh
KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;
JIeNIaTh BBIBOJIBI C UCTIOJI30BAaHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U HHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUCHHI 110 aHAJIOTUH;
MPOBOAUTH CAMOCTOSITENIFHO J0KA3aTebCTBA MAaTEMaTHUYECKUX YTBEPKICHHUH (MpsMble U OT IMPOTHUBHOTO), BHICTPAWBATh apryMEHTAIIUIO, TPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;
BBEIOMpaATh CHOCOO pemieHus ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO BAapUAHTOB pEIICHHS, BBIOUPATh HaWOoOliee MOAXOIANINN C yd4ETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

basoBble uccnenoBareabcKue AeUCTBUS:
WCIOJIB30BAaTh BOMPOCH KaK HCCIIEAOBATENLCKUN WHCTPYMEHT MO3HAHUSA; (OPMYIHPOBATH BONPOCHI, (UKCUPYIOMIKME MPOTHBOpedYue, mpobiemy,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;
MIPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIEAOBAHNE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKOro oOBbEKTa, SBICHUS,
Mpolecca, BhISIBICHUIO 3aBUCHUMOCTEH MeX1y 0O0BEKTaMU, SIBJICHUSAMHU, ITPOLIECCAMH;
CaMOCTOSITENTLHO (POPMYIIMPOBATH OOOOIIEHHS U BBIBOJABI MO pe3ysibTaTaM MPOBENEHHOTO HAONIOACHUS, WUCCIEeNOBaHUS, OLEHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIHTAaTOB, BHIBOJOB M 0000IIICHHUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCA, & TAK)KE BBIBUTATH MIPEANOI0KEHUSI O €r0 Pa3BUTHH B HOBBIX yCIOBHUSX.
Pabora c uadopmarnmeii:
BBISBJIATH 1e(DUINTH HHOOPMALIUU, JTAHHBIX, HEOOXOAMMBIX JIUIsl OTBETA HA BOIIPOC U JIJISl PEIICHHS 3a/1a4H;
BBIOMpaTh WH(OPMANHIO M3 MCTOYHHUKOB DPA3JIMYHBIX THUIIOB, aHAJM3HPOBATH, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIHIO PA3ITAIHBIX
BUJIOB U (DOPM MpeiCTaBICHUS;
CTPYKTYypUPOBaTh HH(OPMAIIHIO, TPEJICTABISITH €€ B PA3IMYHBIX opMax, WILTIOCTPUPOBATH TpadUIecKH;
OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBIE OeliCMEUsl, 00eCne usaon chopMupo8aHHOCHb COYUALbHbIX HABLIKOE 00YHAIOUUXCAL.

OO6menue:
BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSMH U IIEJIIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUYKY 3PEHUS
B YCTHBIX U TUCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PElIeHHs 3a/1a4l, KOMMEHTUPOBAThH TOMYyUYEHHBINH Pe3ybTaT;
B X0/ie 00CYKJEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYXIaeMOi TeMbl, TPOOJIEMBbI, pelIaeMoii 3a7au, BbICKa3bIBaTh MU, HAllETICHHbIC HA TTOUCK
PEIICHUS; COTIOCTARIATH CBOM CYXJCHUS C CYKJICHUSIMH JIPYTUX YYACTHUKOB JTUAIOTA, OOHAPYKHBATh Pa3jIMune M CXOJCTBO MO3UIUI; B KOPPEKTHOM
dbopMe hopMyIHUpPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;
MPENICTaBIATh PE3yNbTaThl PEIICHUs 3aJla4M, YKCIIEPUMEHTa, UCCIEIOBAHUS, MPOEKTa; CAMOCTOSTENILHO BBIOMPATh (DOpPMAT BHICTYIUICHHS C yUETOM
3aj]1a4 MPe3eHTAIN U OCOOCHHOCTEHN ayJUTOPHH.

CoTpyaHHYECTBO:



— TIOHMMAaTh M MCIIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJILHOW PalbOTHI MpPU PEIICHUH y4eOHBIX 3a1ay; MPUHUMAThH II€JIb COBMECTHOM
NesTeNbHOCTH, IJIAHUPOBAaTh OPraHU3allii0 COBMECTHOH paloThbl, pacupenensTh BUIbl pabOT, AOrOBapHUBaThCS, OOCYXKAATh MPOLECC U Pe3yJbTar
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

— y4YacTBOBaTh B TPYNIOBBIX (opmax paboTsl (0OCyXIeHHS, OOMEH MHEHHUH, «MO3TOBBIC LITYPMbD» M HHBIC); BBIIOJIHATH CBOIO YacTh pPabOTHl H
KOOp/JMHUPOBaTb CBOM JEHCTBHS C JPYI'MMHU UIEHAaMH KOMaHJbl, OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT MO KpUTEPUSM,
cOpMyITMPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vuusepcanvuvie pecynamugnsle oeiicmsusi, 06ecneuusarm Gopmuposanue cCMulClO8bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCTIU.

Camoopranuzanus:

COCTABJIATh IUJIaH, aJTOPUTM pPELICHMs 33aJayM, BbIOMpaTh CHOCOO pelieHHs ¢ y4€TOM HMMEIOLIMXCS PECypCcOoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEHICHUH ¢ y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTpPOJIb:

— BJI3JIETh HaBBIKAMH I103HABATEJIbHON pe(iIeKCHH KaK OCO3HAHMs COBEpIIAEMBIX JIEHCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTAaTOB; BIaJETh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJIS POLIECCa U pe3yJibTaTa PeICHUsSI MAaTeMaTHIECKOM 3a/1auu;

— NPEIBUAETb TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PEIICHUU 3aJjaul, BHOCUTbh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB,
JIAHHBIX, HAJICHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;

— OLICHMBATh COOTBETCTBUE pe3yJIbTaTa LI U YCIOBUAM, OOBICHATh MPUUUHBI JOCTHXKEHUS WM HEOCTHIKEHUS PE3yIbTaTOB JEATEIIbHOCTH, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpenmeTHbie pe3yJibTaThI

10 kaacc

Yucsa v BLIYUCICHUSA

OnepupoBaTh NOHATUSAMU: PaLlMOHAILHOE U JEMCTBUTEIBLHOE YUCIIO, OOBIKHOBEHHAS U IECATUYHAS JPOOb, IPOLIEHTHI.

BeinonuaTe apudmMeTryeckre onepannu ¢ palioHaIbHBIMU U AEHCTBUTEIbHBIMU YUCIIAMH.

BoinonHATe npulaMkEHHBIE BHIYUCICHUS, UCIIONIBb3YS MTpaBUia OKPYIJIEHUS, 1e]aTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIUMCICHUH.

OnepupoBaTh MOHATUSAMH: CTENEHb C LENBIM MOKa3aTeaeM; CTaHIapTHas (opma 3alucH JIeHCTBUTENBHOTO YUCa, KOPEHb HaTypajlbHOM CTENEHU;

HCI0JIb30BaTh MOIXOIAIIYI0 (DOpPMY 3allMCH AEHCTBUTEIBHBIX YUCEI I PEIICHUs TPAKTUUECKUX 3a7a4 U MPECTaBICHUS JaHHbIX.

OnepupoBaTh MOHATHUSMM: CHUHYC, KOCHHYC W TaHIT'€HC IPOU3BOJIBHOTO YIJIa; HCIOJIb30BaTh 3alUCh IMPOM3BOJIBHOTO YIiia uepe3 oOpaTHbIe

TPUTOHOMETpHYECKHE QYHKINU.

YpaBHeHUsS M HEPABEHCTBA

OnepupoBaTh NOHSTHUSAMU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO; II€JI0€, palUOHAIbHOE, HppallMOHAIbHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUECKOE YPAaBHEHUE;

BrinonHsATe peoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI U peIIaTh TPUTOHOMETPUUYECKUE YPaBHEHUS.

BomonssaTe npeoOpa3oBaHus 1IENbIX, PAlMOHAJIBHBIX W HPPALMOHAIBHBIX BBIPQKEHUH M peIlaTh OCHOBHBIE THUIBI IENbIX, PALlMOHAIBHBIX H

UpPalMOHATIbHBIX YPAaBHEHUI U HEPaBEHCTB.

[TpuMeHATH ypaBHEHHs 1 HEPABEHCTBA /IS pEIIEHUs] MaTeMaTHYeCKHX 3a/1a4 U 3aj1a4d U3 Pa3UYHBIX 00JacTel HAyKU U pealbHON KU3HU.



MogenupoBaTh peajbHble CUTyallud Ha SI3bIKE ajareOphl, COCTAaBIIATh BBIPA)XKEHUS, YPaBHEHHs, HEPABEHCTBA 10 YCJIOBUIO 3aJayd, MCCIEI0BATh
MIOCTPOSHHBIE MOJIEIIH C MCIIOJIb30BAaHUEM arIapara ajireopsbl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUSAMH: (DYHKIHS, CIIOCOOBI 3a1aHUs (PYHKIMH, 00JIACTH ONMPEAETICHUS M MHOXECTBO 3HAYCHUH (QYHKUWHU, TpaduK (QyHKIUH,
B3aUMHO OOpaTHBIC (PYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTD U HEYETHOCTh (DYHKIIMHU, HYJIN (PYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIUN 1)1 pelICHUs] ypaBHEHHUH.

CrpouTth 1 uuTaTh rpauKu JIMHEHHON QYHKIIUH, KBapaTHIHONW (DYHKIIMH, CTENEHHON (YHKIIUH C IIETTBIM TI0Ka3aTeIeM.

Hcnonb3oBatk rpaguky GyHKUUH 1715 MCCIeI0BaHUS IIPOLIECCOB M 3aBUCUMOCTEH IPU PELISHUH 3ajay U3 APYTUX y4eOHbIX IPEIMETOB U peaibH oM
KU3HH; BEIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MKy BETHUYNHAMH.

Hauyana maTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MOHATUSAMHE: TTOCIIEAOBATEIFHOCTD, apu(pMeTHIECKast 1 TeOMETPUIECKast IPOTPECCHH.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAsl FEOMETPHUECKAs IPOrPECCHsl, CyMMa O€CKOHEYHO yObIBaIOIIEeH reOMETPpUUECKOI IPOrpeccuy.

3amaBarh MOCIEI0BATEIIBHOCTH PA3IMYHBIMUA CIIOCOOAMH.

Mcnonb30BaTh CBOMCTBA MTOCIIEI0BATEIBHOCTEH U IPOrPECCH ISl PELICHUS peasIbHBIX 3a/1a4 IPUKIJIAIHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPALIMH HAJ MHOKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBII amnmapar Jjs ONMCAaHUs peajbHbIX MPOLIECCOB M SBJICHUHN, IPU pEIIeHUH 3a7ady U3 APYrHX y4eOHbIX
MIPEMETOB.

OnepupoBaTh MOHATUSAMU: ONpPEEICHUE, TEOpeMa, CIEJCTBHE, 10Ka3aTeNbCTBO.

11 kaace

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh MOHATHAMHU: HATypalbHOE, IENOE YHCIO; WCIOJIh30BATh MPHU3HAKH JEIMMOCTH IIEJBIX YHCEJ, pPa3joKeHHWE YWClIa Ha TPOCTHIC
MHOHUTEIH JUIs peLeHNs 3ajau.

OnepupoBath MOHATHEM: CTETICHD C PAIlHOHAILHBIM TTOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TeCITUYHBIEC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHUSs] U HEPABEHCTBA

[TpuMeHATH CBOMCTBA CTENEHH sl MpeoOpa30BaHUs BBIPAKEHHI; ONeprupoBaTh MOHATHAMM: MOKA3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO; pelIaTh
OCHOBHBIE TUTIBI TIOKA3aTEIbHBIX YPABHEHUH 1 HEPABEHCTB.

BoimonsaTe npeoOpa3oBaHus BBIPAKEHUN, COAEPIKAIIMX JIOrapu(MBbl; ONEpUpOBaTh MOHATUSAMH: JIOTapU(MUUECKOE ypaBHEHHE UM HEPaBEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTAPU(PMHUECKUX YpPaBHEHUH 1 HEPABEHCTB.

HaxoauTs perienust npocTeHIuX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh TOHSATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHHH M €€ pelIeHHe; HWCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH I PEIICHHS
MPAKTUYECKHX 3a/1a4.



HaxonuTh pemieHus npocTeHmx CUCTEM U COBOKYITHOCTEH PAaLlMOHAIBbHBIX YPABHEHUI U HEPABEHCTB.

MogenupoBaTh peajbHBIE CHUTyallMd Ha SI3bIKE aJlreOpbl, COCTABIATH BBIPAXKCHUS, YPAaBHEHHS, HEPAaBEHCTBA M CHCTEMBI 10 YCIIOBHIO 33JauH,
HCCIIEI0BATh TIOCTPOEHHBIE MOJIEH € MCIIOJIb30BAaHUEM allapara ajireOpsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh HOHATHAMM: NEepUOAMUYEcKass (DYHKIMS, MPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, TOYKHM SKCTpeMyma (QYHKLUMH, HauOoiblliee U
HaMMEHbIIee 3HAaYeHUsI PYHKLIUU Ha IPOMEKYTKE; UCTIOIB30BATh MX JJIS UCCIIE0OBAHUS (PYHKIINH, 3aJaHHON rpadukom.

OnepupoBaTh MOHATUAMU: I'padUKU MOKa3aTeIbHOH, JIorapu(MUYEeCKOl M TPUTOHOMETPUYECKUX (QYyHKLUMI; M300pakaTb MX Ha KOOPAUHATHON
IJIOCKOCTH M UCIIOJIb30BATH JUIsl PEIICHUS] YPAaBHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU TpapUKH JMHEHHBIX YPaBHEHHUH U MCII0JIb30BaTh UX Ul PELIEHUs CUCTEMbI JIMHEHHBIX YPaBHEHHH.

Hcnonb3oBate rpaduku QyHKIHMHA 11 UCCIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH U3 JPYTUX yUeOHBIX AUCIUIUINH.

Hauyana maTeMaTH4eCKOr0 aHAJIN3a

OnepupoBarh MOHATUSMU: HETPEpbIBHAS (QYHKIMS; MPOU3BOAHAS (YHKIWHU; UCIIONB30BaTh T€OMETPUUYECKUA U (PU3NIECKUN CMBICI TPOU3BOIHON
JUIsl peLIeHus 3a/1a4.

HaxoauTe mpon3BogHbBIE 31€MEHTAPHBIX (DYHKINH, BEIYUCISATH IPOU3BOAHBIE CYyMMBI, TPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Mcnonb30BaTh NPOU3BOAHYIO ISl HCCIEAOBAaHUS (DYHKIUMM HAa MOHOTOHHOCTh M OSKCTPEMYMBbI, HPUMEHSTHh pPe3yJbTaThl HCCIEIOBaHUSA K
MMOCTPOCHHIO TPAPHKOB.

Mcnonb30BaTh NPOU3BOJHYIO AJISl HAXOXK/IEHUS HAWIIYYIIEero PeleHHs B IPUKIIAJIHbIX, B TOM YHCJI€ COLMATbHO-?KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUAMU: IEPBOOOPa3Hasi U MHTErpall; HOHUMATh F€OMETPUUECKUI U (PU3NYECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hbie iieMEeHTapHbIX (QYHKINN; BBIUUCIATH HHTErpai no ¢popmyse Hetorona—Jleitbnuna.

Pemiate npukiagHble 331241, B TOM YHCIIE COLMAIbHO-I)KOHOMHUYECKOTO U (PU3MUECKOro XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOT0 aHaJIN3a.

TEMATHYECKOE INTAHUPOBAHHUE

10 kaacc
KosmmuyecTBo yacoB
Ne  HaummeHoBaHHe pa3IesioB H TeM NMPOrpaMMbl KoHTpoJIbHbIE JJICKTPOHHEIE (1HPPOBLIC)
Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI
1 MHokecTBa pallMOHABHBIX U ICWCTBUTEIBHBIX YUCEIL. 14 1 https://resh.edu.ru/subject/51/
ParronaspHbIe ypaBHEHHUS M HEPABCHCTBA
2 Oynkuun u rpapuku. CTeneHs ¢ 1elbIM MoKa3aTeneM 6 https://vesh.edu.ru/subject/51/
3 Apudmernueckuit KopeHb n—0ii cTenenu. MppanuoHaibHble 18 1 https://resh.edu.ru/subject/51/
YpaBHEHUS M HEPABEHCTBA
4 @DopMyITBl TPUTOHOMETPHH. TPUTOHOMETPUYECKUE YPAaBHEHUS 22 1 http://school-



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/

collection.edu.ru/catalog/rubr/ef89b829-
d575-4668-84e3-20f8abfllbcf/

https://resh.edu.ru/subject/51/

) ITocnenoBaTenbHOCTH U IPOIPECCUH 3)
6 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATU3AIMS 3HAHUMA 3 2 https://resh.edu.ru/subject/51/
Hroro: 68 5
11 knacce
KoanuyecTBO Yyacon
Ne  HamMeHoBaHMe pPa3/ieJIOB H TeM NMPOrpaMMbI K JaexTponnsie (unpposrie)
B Bcero OHTPOILHDLIC o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 Crenens ¢ pallMOHAIBHBIM MOKa3aTesneM. [lokazarenbHas 12 1 https://resh.edu.ru/subject/51/11/
¢yukius. [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA
9 Jlorapudmuueckas GpyHkius. Jlorapupmudeckue ypaBHEHUs U 12 1 hitps://resh.edu.ru/subject/51/11/
HEPaBEHCTBA
http://school-
3 %p Eioioxeipﬁgecxe EYH;HI’:I;:X rpaguxu. 9 1 collection.edu.ru/catalog/rubr/ef89b829-
PHTOHOMETPHHCCIHE HEPABEHE d575-4668-84e3-20f8abf11bcf/
http://school-
4 [TpousBoanas. [IpumeHneHne Mpon3BOAHON 24 1 collection.edu.ru/catalog/rubr/ef89b829-
d575-4668-84e3-20f8abfl1bcf/
5 WuTerpain u ero mpuMeHeHHsI 9 https://resh.edu.ru/subject/51/11/
6 Cucrembl ypaBHEHUH 12 1 https://resh.edu.ru/subject/51/11/
7 HatypanbHble U 1esble yncia 6 https://resh.edu.ru/subject/51/11/
8 [ToBTOpeHME, 06001IeHNE, cCCTEeMaTH3allusl 3HAHUN 18 2 https://resh.edu.ru/subject/51/11/
Htoro: 102 7
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