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1. IOACHUTEJIBHAS 3AIINCKA
1.1 Ha3Banue, aBTOp M oI H3JAAHHMS NpPeIMeTHOl Y4eOHOW NMpPOrpaMMbl, HA OCHOBE KOTOPOM
paspaborana PaGouasi nporpamma
Pabouas mporpamMMa mno ydeOHOMY(JIEKTUBHOMY) Mpeamery «l30paHHble BOMPOCH MaTEMaTHKK»
pa3paboTaHa Ha OCHOBE NPOTPaMMBI, COCTABJIEHHOW COTPYJHHKaMH Kadeapbl MaTeMaTH4ecKOro
obpazoBanus ['AY JIIIO «COUPO» u rpymnmoi yuyuTeneil MareMaTukd o0pa30BaTeIbHBIX OpraHu3amui
CaparoBckoid 00acCTH COOTBETCTBUM HOPMATHBHO-TIPABOBBIM JOKyMeHTOM ®DenepanbHblii 3aKOH
Poccuiickoit ®@enepanuu ot 29 nexadbpst 2012 roma Ne 273-@3 «O6 obpaszoBanuu B Poccuiickoi
Oenepaunny (C IBMEHEHUSIMU U JIOTIOJIHCHUSIMU );
1.2 Heanb ¢ yuérom cieunpuku yueOHOro npeamera
OcnoséHoul  yenvlo U3y4eHUs: y4eOHOro (9JeKTHBHOTO) Kypca «M30paHHBIE BOIMPOCH MaTEMaTHKH
ABIIIETCS. UCIOJb30BaHUE B TIOBCEJHEBHOM JKU3HHM M 00€CleYeHHEe BO3MOXHOCTH YCIIEUIHOTO
IPOJOIDKEHUS O00pa3oBaHUsl MO CIEHUATBHOCTSIM, CBA3aHHBIM C MPHKJIAIHBIM HCIIOJIB30BAaHHEM
MaTeMaTHUKH.
1.3 Peanimzanms nporpaMmsl
Peanuzanus paGoueit mporpaMmbl OCYIIECTBISETCS € HCIOJb30BAaHHEM  y4€OHO-METOIUYECKOTO
KOMIUIEKTa, pa3paboranHoro A. I'. Mep3msikom, B. b. ITononckum, M. C. SAxupowm, 1. A. HomupoBckumM,
BKIIFOUEHHOTO B CUCTEMY «AIITOPUTM YCIIEXa»:
Juis1 peanu3anum nporpaMMbl HCHOJIb3YyeTCsl Y4eOHO-MeTOANYeCKH I KOMILJICKT:
B y4eOHO -mMeToanueckuii KOMILIEKT BXOIAT: YueOHuk «Martemaruka. Anrebpa u Hadana ananuza. 10
kiacc. ba3osoiit ypoBens»,A.I'.Mep3nsak, B.b.Ilononckuit M.C.Sxup . E.B.Bynko—«BenTana-I'pady,
2020r., YyeOnuk «Marematuka. AnreOpa u Hadaina anamu3a. 11 ximacc. ba3oBbiil  ypoBeHbY,
A.I''Mep3msik, B.b.Ilononckuit M.C.Skup . E.B.bynko—«Benrana-I'pag», Yuebuuk «l'eomerpus» ais
10 kmaccoB obpazoBarenbHbIX yupexaeHuii . A.I'.Mepsnsak, B.b.Ilononckuit M.C.Axup. E.B.bynko—
«Benrana-I'pap», 2020r. Yuebnuk «'eomerpusi» s 11 kmaccoB 00pa3oBaTeNbHBIX YUPEKIACHUH.
A.I''Mep3snsik, B.b.ITononckuit M.C.fAxup . E.B.bynko—«BenTtana-I'pad», 2020 r
1.4 U3meHeHMsl, BHECEHHbIE B ABTOPCKYIO M Y4eOHYI0 IPOrpaMMy M X 000CHOBaHHUe
Jloruka H3JIOKEHHUS] U COJEp:KaHHWE aBTOPCKOW MpPOrpamMMbl MOJTHOCTBIO COOTBETCTBYET TPeOOBaHUSM
(denepanbHOro rocy1apcTBEHHOTO CTaHJapTa OCHOBHOI'O OOLIEro oOpa3oBaHMsl, IOATOMY B MPOTPAMMY
HE BHECEHO HUKAKUX U3MEHEHUM.
2.00mas XapakTepuCcTHKA Y4eOHOr0 nmpeaMera

1. Ileab u 3aga4y JAHHOHM NPOrPaMMBbI, 0COOCHHOCTH NMPOIPAMMbI
VY4eOHbIi(31ekTUBHBIN) TpeameT «M30paHHbIE BOMPOCH MAaTEMATHUKH» PEaUu3yeT CIeAYIOLUe Ieln
oOyueHus:
-popMupOBaHUE TPEICTAaBICHUM O MaTeMaTUKe Kak YHHBEPCAaJIbHOM f3bIKE HAayKH, CpPEICTBE
MOJICTUPOBAHMS ABJICHUN U MPOLIECCOB, 00 UIESIX U METOJ]aX MaTeMaTHKH;
-pa3BUTHE JOTMYECKOI0 MBIIUIEHUS, POCTPAHCTBEHHOIO BOOOPAKEHUS, aJITOPUTMUUYECKON KYIbTYpBHI,
KPUTUYHOCTH MBIIIJICHNUs] HA YPOBHE, HEOOXOAMMOM Jjisl Oyaymiel npodeccHoHaIbHOM e TeNbHOCTH, a
TaK)Ke MOCIeAYIONIero 00y4eHus B BbICLICH 1IKOIIE;
-OBJIaJIeHMEe MAaTeMaTHMYECKUMH 3HAHUSIMHU M YMEHUSIMH, HEOOXOAMMBIMHU B MOBCEIHEBHOMN XKHU3HM, JUIS
U3YYEHHUs MIKOJBHBIX €CTECTBEHHOHAYYHBIX JUCHMIUIMH Ha ©0a30BOM YpOBHE, s MOJIy4YEHHS
o0pa3oBaHus B 00J1aCTAX, HE TPEOYIOMUX YIIIyOJIeHHON MaTeMaTu4ecKoi MOATrOTOBKY;
-BOCIIUTAaHUE CPEACTBAMH MATEMAaTUKU KYJIbTYPbl JIUMYHOCTH, TOHUMAaHUSI 3HAYMMOCTH MaTeMAaTHUKH IS
HaY4YHO-TEXHMUYECKOTI'0 POrpecca, OTHOLICHUS K MaTeMaTHKe KaK K 4aCTH OOIIeueIOBeYeCKOM KyIbTyphI
4yepe3 3HAaKOMCTBO C UCTOPUEH Pa3BUTUSA MAaT€MaTUKH, SBOJIOIUEN MAaTEMaTUHYECKUX UIEH. pACIIMPEHUE
U CHUCTeMaTH3alMs OOIIMX CBEeIEeHUH O (YHKUMAX, TMONOJHEHHE Kiacca M3ydaeMbIX (QyHKIU,
WJUTIOCTpALMS] IIUPOTHI IPUMEHEHUS (PYHKUUN AJIs OTMCAaHUs U U3yYEHUS pealbHbIX 3aBUCUMOCTEN;
-pa3BUTHE IPEJICTABICHUNA O BEPOSTHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX B OKPYXKAIOIIEM MHpE,
COBEpIIECHCTBOBAHWE HHTEJUIEKTYaJIbHBIX U PEYEBBIX YMEHUH IyTeM OOoramieHusi MaTeMaTH4ecKOro
SI3pIKa M Pa3BUTHUS JJOTMYECKOTO MBIIUICHHUS.
-OCBOEHHE KOMIIeTeHIIMH (y4eOHO-1103HaBaTeIbHOW, KOMMYHUKATUBHOM, peIeKCUBHOM, TUUYHOCTHOTO
CaMOpPa3BUTHUS, [ICHHOCTHO-OPUEHTALMOHHON) M TPO(PECCHOHATBHO-TPYI0BOT'O BBIOOpA.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 219 ot 29.02.2024. NcnonHutens: Hacmubynnosa &.11. B SINNEKTPOHHbIA
CtpaHuua 2 n3 16. CtpaHnua cosgana: 29.02.2024 13:10 =¥ TATAPCTAH



3aoauamu nzyuenus npenmera «M30paHHbIe BOMPOCH MAaTEMAaTUKW B CTapIIEH IIKOJIE SBISIOTCS:

- cucTeMaTH3alusl CBEJICHUN O 4YHClaX, W3yYE€HHE HOBBIX BHJIOB YHCJIOBBIX BBIpaXKEHUH U (HopMyll,
COBEPILICHCTBOBAHME MPAKTUYECKMX HABBIKOB M BBIYMCIUTEIBHOW KYJIBTYpBl, pACIIUpPEHUE W
COBEpIICHCTBOBAHUE alredpanyeckoro ammapata, CPOPMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro
NPUMEHEHHE K PEIICHUIO0 MaTEeMaTHYECKIUX M HEMaTeMaTHIeCKUX 3a/1a4;

- pacuiMpeHue U CUCTeMaTu3alus OOMMX CBEACHHH O (DYHKIUSAX, MOIMOJHEHUE Kjlacca HU3y4aeMbIX
GYHKIWH, WUTFOCTpAIUsl IIMPOTHI MPUMEHEHUS (QYHKIMA 7S ONUCAaHUS W W3YyYEHUS pPeabHBIX
3aBUCHUMOCTEH;

-pa3BUTHE TPEICTABICHUNA O BEPOSATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B OKPY)KAIOIIEM MHpE,
COBEpIICHCTBOBAHNE HHTEJUIEKTYAJIbHBIX U PEYEBBIX YMEHUN IyTeM OOOoramieHusi MaTeMaTH4ecKOro
SI3bIKA ¥ PA3BUTHS JIOTHYECKOTO MBILICHHS,

- OCBOCHHME KOMIMETeHUUH (y4eOHO-M03HABATENbHON, KOMMYHUKATUBHOM, pe(IeKCUBHON, TUYHOCTHOTO
CaMOPa3BUTHUs, IICHHOCTHO-OPUEHTALMOHHOW) ¥ TPO(PECCHOHATBHO-TPYIOBOTO BBIOOpA.

2.2 Oco0eHHOCTH MOCTPOEHMSI €ro COAepPKAHUS

Copnepxanrie y4yeOHOTO (DJEKTUBHOTO) Kypca «M30paHHBIE BOIMPOCHI MAaTEMATHKH» MPEICTaBICHO
COBPEMEHHOM MOJIYyNIbHON cuCTeMOW OO0y4YeHHs, KOTopas co3faercs Aiisg Hauboyiee OJarompHsTHBIX
YCIIOBH PAa3BUTHUS JIMYHOCTH, ITyTEM 00ECIICUEHUSI THOKOCTH COAEPKaHUs 00ydEHUSs, IPUCIIOCOOICHHS K
WHAMBUAYAIbHBIM TOTPEOHOCTAM OO0yYarommxcs M YpOBHIO HX ©0a30BOM MOATrOTOBKU. Moaynu,
BKITIOYEHHBIC B JIaHHYIO MIPOTPaMMYy, MPEICTABISIOT COOOH OTHOCHUTEIBHO CAMOCTOSITENIbHBIEC SAUHUIIB,
KOTOpBIE MOXHO COYeTaTh B JIOOBIX KOMOMHAIMSX M PEalHM30BBIBATH B JIFOOOM XPOHOJIOTHUYECKOM
HOpsi/IKe, aJanTHpPys MOJ HAMEYECHHBIC IeNM, 3a/Ja4d W YCJIOBUS OpraHu3aluu 00pa30BaTENLHOTO
nporecca. [IporpamMmmHbIli MaTeprall OTpa)kaeT BCE COBPEMEHHBIE 3alPOChl OOIECTBA: YMEHUE HCKATh,
aHAJTM3UPOBaTh, NMPEOOPA30BBIBATh, HMPUMEHITh HH(OpManuio s pemeHus mnpobiem; 3ddekTuBHO
COTPYIHUYATh C JPYTUMHU JIOJbMHU; CTaBUThb €M, IUIAHUPOBATH, TIOJTHOLEHHO HCIOIb30BaTh
JMYHOCTHBIE PECYPCHI; TOTOBHOCTh KOHCTPYHPOBATH U OCYILECTBIISATH COOCTBEHHYIO 00pa30BaTEIbHYIO
TPACKTOPUIO HAa MPOTSDKEHWU BCEH JKHM3HHM, OOecredynBas YCIEUIHOCTh W KOHKYPEHTOCIOCOOHOCTD.
Lennoctaple OpueHTUpPHI [IporpaMMbl  ONpEAETSAIOTCS  HANPABICHHOCTHIO HA  HAIMOHAIBHBIH
BOCIIUTATEIbHBIA HU/€al, BOCTPEOOBAHHBI COBPEMEHHBIM POCCHICKUM OOILECTBOM U TOCYIAapPCTBOM.
[Iporpamma mpemycMaTpuBaeT pelIeHHe MaTeMaTHYECKHX 3aJad, KOTOpPbIe CIIOCOOCTBYET Pa3BUTHIO
HABBIKOB PAIIMOHAIBHOTO MBIIIJICHHUS U CITIOCOOOB BHIPAXKEHHSI MBICTH (TOYHOCTH, MOJIHOTA, SICHOCTh U T.
I.), MHTYUIIUA — CIIOCOOHOCTH TIPEABHIETH PE3yNbTaT W Tpeayraiath myTh pemeHus. ComepikaHue
[TporpammMbl pa3paboTaHO B COOTBETCTBUHM C TPEOOBaHMSIMU COBPEMEHHOH AMJAKTHKH M BO3PACTHOM
NICHXOJIOTHH, BKJIIOYAeT TPHUHIMIIEL, 3aJ0KeHHbIe B KOHIENIMHM pa3BUTHS MaTeMaTHYECKOTO
oOpaszoBanus B Poccuiickoii ®enepannu, HamnpaBlieHHbIE Ha pelIEHHE 3a/1ad 10 UHTEUIEKTYaJlbHOMY
Pa3BUTHIO y4YaIIUXCsl, (OPMHPOBAHUIO KAYECTB MBIIUICHUS, XapaKTePHBIX IS MaTeMaTH4YeCKOH
NEeSITeIbHOCTH W HEOOXOJMMBIX YEIOBEKY /Ul IOJHOLEHHOM »H3HM B OOIIECTBE; OBJIAJCHUIO
KOHKPETHBIMH MaTEMaTHYCCKUMH 3HAHUSIMH, YMEHUSMHU U HaBBIKAMHU, HEOOXOJUMBIMU TSI IPUMEHEHU ST
B MIPAKTHYECKON JEATeTbHOCTH, AJISl U3YUEHHUSI CMEXKHBIX TUCIUILINH, AT MPOAOKEHUs 00pa3oBaHUs;
BOCIIUTAHUIO JIMYHOCTH B TIPOILECCE OCBOSHHUS MAaTEeMAaTHKH W MaTeMaTHYECKOW MIeSTeIbHOCTH;
(dbopMUPOBAHUIO MPEJCTABICHUN 00 HIeIX U METOJaX MaTeMaTUKH, O MaTeMaTHKe Kak (opMe OMUCaAHUS
U MeToje TMo3HaHusA JeicTBuTenbHOCTH. ConepkaHWe Kypca MaTeMaTHKH CTPOWTCS Ha OCHOBE
CHCTEMHO-/IEATEIbHOCTHOTO  TMOJXO/Aa,  NPHUHLMIOB  pa3/ieleHuss  TPYAHOCTEH,  YKPYIHEHHS
TUIaKTUYECKAX E€MHUI], Olepexarmero (OpMUPOBAaHHS OPHEHTHPOBOYHON OCHOBBI JEHCTBHUH,
NPUHIUIIOB MO3UTHUBHOM neaaroruku. CUCTEMHO-AEATeIbHOCTHBIM MOAXO0 MPEANoaraeT OpHUEeHTAIHIO
Ha JIOCTHKCHHUE IIeJTH M OCHOBHOTO pe3yibTara 00pa30BaHUsI — pa3BUTHE JIMYHOCTH OOyJaroIierocs: Ha
OCHOBE OCBOCHMS YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI, TOZHAHUS U OCBOCHUS MUpPA, aKTUBHOH y4eOHO-
MI03HABATEBHOW JIEATEIIFHOCTH, (POPMHUPOBAHNE €r0 TOTOBHOCTH K CaMOPAa3BUTHIO M HETMPEPHIBHOMY
00pa3oBaHUI0; pa3HOOOpa3ne HHIAMBHUIYaTbHBIX 00pa30BATENbHBIX TPAEKTOPUH U HHIWBUAYAIBHOTO
pa3BUTHS Kax0r0 oOy4aromierocs. [IpuHImn pasnenenus TpygHocTeir. MareMaTrueckas JesiTeIbHOCTb,
KOTOPOH JOJKEH OBNA/IETh MIKOJBHHUK, SIBJISETCS KOMILJIEKCHOM, COCTOSIIENH M3 MHOTMX KOMIIOHEHTOB.
HIMeHHO 3Ta MHOTOKOMIIOHEHTHOCTH SIBIISIETCS OCHOBHOW TNPHYMHON HCIIBITHIBAEMBIX HIKOJbHHUKAMH
TpyaHocTed. KoHlleHTpanusi BHMMaHUS Ha OOY4YEHHH OTAEIbHBIM KOMIIOHEHTaM JejiaeT MaTepuall
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noctynHee. s ocylecTBIeHUs NpPUHIMNA HEOOXOIMMO TPABMIIBHO U IOCIEAOBATEIBLHO BBHIOMPATH
KOMIIOHEHThI i1 o0ydeHus. Ecim HekoTopas MareMaTHueckas JesTeIbHOCTb COIEPKHUT B cebe
TBOPUYECKYI0 U TEXHHUYECKYI0 KOMIIOHEHTY, TO, COIVIACHO HPHUHILMILY pa3JelieHuss TPYAHOCTEH, OHM
M3Y4aroTCs OTACIBHO, a 3aT€M MHTErpupyrorcs. Hanpumep, npu n3y4eHnn 3JIEMEHTOB MaTEMAaTUYECKOTO
aHaM3a CHayaja UIKOJbHUKM Ha IPHUMEpPE HECKOJIbKUX HaNIEHHBIX NPOM3BOMHBIX (DYHKIHMHA 1O
ONPEACICHUIO 3HAKOMATCA C OCHOBHBIMH THUIIAMHM 33JaHUI Ha IPHUMEHEHUE IPOU3BOJHON. ITO
MOTUBUPYET TOCIEAYIOIlee W3Y4YeHHUE TeXHUKU auddepennmpoanus. [lpuHnunm ykpynmHEHHS
JIUIAKTUYECKUX €IUHMI. YKpynHeHHas aujgaktuueckas exumnuna (YZE) — 310 kierouka ydeGHOro
nporecca, COCTOSAIIAas W3 JIOTMYECKH pPA3JIMYHBIX 3JEMEHTOB, OO0JIQJAalONMX B TO XKe BpeMs
UHPOPMALMOHHOM  oOmHocThi0. OHa o0najgaer KadyecTBaMM CHCTEMHOCTM M I€JIOCTHOCTH,
YCTOMYMBOCTBIO BO BpPEMEHH M OBICTpbIM TNposiBieHueM B mamsatd. [lpunmun YJE mnpennonaraer
COBMECTHOE M3yYEHHUE B3aMMOCBS3aHHBIX JCHCTBHM, omnepauui, TeopeM. llpuHnun ykpynHeHus
JUIAaKTUYECKUX €IUHHI BecbMa 3 (EKTUBEH, HATIPUMED, PH U3YUCHUU TPUTOHOMETPUIECKUX (PYHKITHI
U UX cBOMcTB. [IpuHIMIT omepexarolero pa3BUTHs 3aKitoyaercs B (OpMHUpPOBaHUM y OOydarolierocs
IPEJCTaBICHNUS O LIE€JM, IUIAHE U CPEACTBAX OCYIIECTBIEHUS HEKOTOPOro IpoekTa. Takoil moaxon
NO3BOJISIET OOECNEeYUTh CHCTEMaTH4YecKH O0e301IMO0YHOE BBINOJHEHHE OO0YyYarolUMHCS ACUCTBUI B
HEKOTOPOM JMala30H€ HOBBIX A HUX cuTyauui. OTxaenbHbIE 3Tambl Ipolecca BKIIOYAIOTCA B
OIIEPEKAIOILYI0 CUCTEMY YIPAXXHEHUH, UTO JaeT BO3MOKHOCTh OJTOTOBUTh 0a3y AJIs U3y4eHHs] HOBOTO
MaTepuaia U yBEIMYMBAET BpeMs Ha ero ycBoeHue [IpHHIMIBI MO3UTUBHON NEAAroruku 3aj0XeHbl B
OCHOBY I€JaroruKu CONPOBOKICHUS, NOMNEPKKA U COTpyIHUYECTBA yuuTens ¢ ydeHukoM. Co3nasas
MHTEJUIEKTYaJbHYI0  aTMocdepy T'YMaHHCTHYECKOTO o00pa3oBaHWs, ydHuTens (GopMuUpYIOT Y
00y4aroIuXcst KpUTHUHOCTb, 37paBblii CMBICI U PALMOHAIBHOCTD MbILIUIEHUS. B 001menuu ¢ yuurenem u
TOBapHUIaMH 110 OOYUEHUIO NEPEJat0TCs, yCBaUBAKOTCS U BhIpAaOATHIBAIOTCS IPUEMBI )KU3HEHHOI'O pOCTa
KakK LIeMb MPOoLelyp CaMOUACHTU(DHUKAIIMH, CAMOOIPEIEICHUS, CAaMOAKTyalIu3alluy U caMopeaIn3aluy, B
pe3yabTate KOTOPBIX (OPMHPYETCSl TBOPUECKU-TIOBUTUBHOE OTHOIIEHHE K cebe, K CONMyMy H K
OKPY’KAIOILEMY MUPY B LIEJIOM.

2.3 MexnpeaMeTHbIe CBS3H

MexmpeaMeTHble CBA3M B OOyYEeHMHM MaTeMaTHKE SIBJISIOTCA Ba)KHBIM CpPEACTBOM JOCTHIKEHUS
IPUKIIAJHOM HAIpaBJIEHHOCTH O0y4eHMs] MaTeMaTuke. BO3MOXHOCTh MOJOOHBIX CBsi3ell 00ycioBieHa
TEM, YTO B MaTe€MaTHUKE M CMEXKHBIX AMCLUIUIMHAX HM3Y4YalOTCS OAHOUMEHHBIE TOHATUSA (BEKTOPBI,
KOOpAMHATHI, rpaQukd W (QYHKUMH, ypaBHEHHS M T.J.), a MaTeMaTHYE€CKHE CpEJICTBAa BbIPAXKECHUS
3aBUCUMOCTEN Mex1y BenuunHamu ((hopMysbl, rpaguku, TaOIUIbI, YypaBHEHHs, HEPAaBEHCTBA) HAXOJIAT
NPUMEHEHUE MTPU U3YUYEHUU CMEXHBIX IUCUUIUIMH. Takoe B3aMMHOE NPOHUKHOBEHUE 3HAaHUN U METOJI0B
B pa3MyHble Yy4eOHbIE NpEeAMEThl HMEEeT HE TOJbKO MPHUKIAAHYI0 3HAYMMOCTh, HO U CO3JaeT
OyaronpusATHbIE YCIOBUS Ui (OPMUPOBAHUS HAy4YHOTO MHUPOBO33peHHUs. M3ydueHue Bcex MpeaMeToB
€CTECTBEHHOHAYYHOI'0 LIMKJIa B3aUMOCBS3aHO C MaTeMaTHKOW. MaTemaThka JaeT ydaluMcsl CUCTEMY
3HaHUW U YMEHHM, HEOOXOIMMBIX B MIOBCEAHEBHON KU3HU U TPYAOBOH AESITEILHOCTH YEJIOBEKA, a TAKKe
BOXHBIX IS M3Y4YEHUS CMEXHBIX IUCHUIUIMH ((U3UKH, XUMHUH, YEepueHHs, TPYAOBOro oOyudeHwUs,
acTpoHOMHUHU U Jp.). Ha ocHOBe 3HaHMII MO MaTemaTHke y ydaumxcs GopMHpPYIOTCS OOIIenpeaAMETHbIE
pacueTHO-U3MEpUTENbHbIE YMeHUs. [Ipyn n3ydeHnn CMeXHBIX AUCLUIUIMH PacCKpbIBAETCS IMPAKTHYECKOE
IPUMEHEHUE TMOJIYy4aeMbIX YYal[UMHUCS MaTeMaTH4YeCKMX 3HAaHUM M YMEHHUH, YTO CIOCOOCTBYET
(GOpPMHPOBAHUIO Yy YYalIMXCS HAYYHOIO MHUPOBO33PEHHMS, IMPEJCTaBIECHUH O MaTeMaTHYecKOM
MOJIEIMPOBAHUH KaK 000OIIEHHOM METO/Ie TO3HAHUS MUpA.

2.4. Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbHOIO NMpoIecca Mo NpeaMeTy

OdeBunHO, YTO HOBble TpeOOBaHUS K pe3ysbTaTaM o00pa30BaTENbHON JIE€ATEIbHOCTH TPeOyIoT
OTIpeIeIeHHBIX U3MEHEHHUH B COJIep)KaHUM M OpraHu3aluy nporecca ooyuenus. [IpoextupoBanue YV
B KaJCHJApHO-TEMATUYECKOM IUIAHUPOBAHUHM MPEJCTaBIsIeTCS NPUHLIUIINAIBLHO HOBBIM 3JIEMEHTOM
nesaTenbHOCTH yuuTens. Kaxaplii yueOHBIH NMpeaMeT pacKpbIBaeT ONpeAeTeHHbIE BO3MOXKHOCTH JUIS
dopmupoBanug YVY/I. YV/I BroiaHe MOXKET BBICTYINIATh B KayeCTBE MpeaMeTa 00ydeHUs]; BBIICISITHCS B
TEMAaTUYECKOM IUIAHUPOBAHUU KaXJOTo pasjena y4eOHON AMCHUIUIMHBI U YTOUYHATHCA MOYPOYHO B
KaJICH/IapHO-TEMaTHYeCKOM IUIaHUpOBaHUU. B obmeM ciydae YV HOKHO SIBISATbCS MHCTPYMEHTOM
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WINA CIIOCOOOM JIOCTIDKEHUS LN U 3a/1a4 KaXJoro ypoka. IIpu 3TomM yuuTenro HeoOXOAWMO BIAJIETh
BHJIAMU U COAEpKaHUEM Kax0ro u3 Y'Y /[ u 3HaTh CBSI3U MEXAY HUMU.

3.0nucanue MecTa y4eOHOro nnpeaMera B y4eOHOM ILJIaHe

3.1.KoimuyecTBO Y4eOHBIX 4aCOB, HA KOTOpPOe paccuuTana Padouyass mporpamma

Ha ypoBue cpemnero oOmiero oOpa3oBaHusi y4ueOHBIM (25IeKTUBHBIN) Kypc «M30paHHBIE BONPOCHI
MaTeMaTHKN» SBJSETCA 0043aTeNbHbBIM JUIsl U3YYEHUS U SBJISIETCS OJHON U3 COCTABJISIOIIUX MPEIMETHON
obmactn «MaremaTuka U HTHPOPMATUKA.

[Tporpamma yueOHOro (27€KTHBHOIO) Kypca «l30paHHBIE BONpOCHI MaTeMaTHKW» paccuuTaHa Ha 68
y4eOHBIX 4acoB, Ha M3YYECHHE Kypca B KaXJIOM KJlacce MperoiaraeTcsi BAeauTh no 34 yaca (1 yac B
HeJeNt0, 34 y4eOHBIX HEJIEINb ).

4.0nucaHue HeHHOCTHBIX OPMEHTHPOB CO/IeP:KaHUsl y4eOHOI 0 mpeMeTa

IleHHOCTHBIE OpPUEHTHUPBI H3Yy4eHUs YydeOHOro(3JeKTUBHOro) mnpeamera «V30paHHbIE BONPOCHI
MaTeMaTHKE» B LIEJIOM OIPAaHUYMBAIOTCS IIEHHOCTHIO HMCTHHBI, OJHAKO JAaHHBIA Kypc IpeiJiaraeT Kak
pacuIMpeHre CoAep)KaHus npenMeTa (KOMIIETEHTHOCTHBIE 3a/laud, II€ MAaTeMaTH4YeCKOe COJEp)KaHue
MHTETPUPOBAHO C HCTOPHUYECKUM H (DUIIOTOTUYECKUM COJCPKAHUEM MapaJlIeIbHBIX TPEIMETHBIX KypCOB
OO0pa3zoBarenbHOI CHCTEMBI), TAK U COBOKYMHOCTh METOAMK M TEXHOJOTHH (B TOM YHCIIe U IPOEKTHON),
MIO3BOJISIOIINX 3aHUMAThCS BCECTOPOHHUM (POPMUPOBAHHEM JIMYHOCTH YYAIIMXCS CPEICTBAMH MIPEIMETA
«MatemaTuka» U, Kak CIe/ICTBUE, PACHIMPUTH HAOOP LIEHHOCTHBIX OPUEHTUPOB.

- lleHHOCTh UCTHHBI — 3TO IIEHHOCTh HAYYHOI'O MMO3HAHUS KaK YacTU KYJIbTYpbl YEJIOBEUECTBA, pa3zyMa,
HOHUMAaHMSI CYLTHOCTH OBITUS, MUPO3JIaHHSL.

- lleHHOCThP uenOBEKAa KaK pa3yMHOIO CYIIECTBA, CTPEMSIIErocs K T[O3HAHHUIO MHpa U
CaMOCOBEPILEHCTBOBAHUIO.

-lleHHOCTh Tpy/Zla ¥ TBOPYECTBA KAK €CTECTBEHHOT'O YCIOBUS YEJIOBEYECKON JAESITEIbHOCTU U KU3HU.
-LlenHoCTH CBOOO/IBI Kak CBOOO/IbI BEIOOPA U IPEIBSBICHUS YEJIOBEKOM CBOUX MbICIIEH U MOCTYIIKOB, HO
CBOOO/IBI, ECTECTBEHHO OI'PAaHMYEHHON HOpMaMH U NIPAaBUJIAMU TIOBEJICHUS B OOIIIECTBE.

-lleHHOCTh Tpa)KAAHCTBEHHOCTH — OCO3HAaHHE 4YEJOBEKOM ce0si Kak wieHa oOlecTBa, Hapoja,
IPEJICTaBUTEIIS CTPAHbI U FOCYAapCTBA.

- lleHHOCTh MATPUOTHU3MA — OJHO W3 MPOSIBICHUH JTyXOBHOM 3pEJIOCTH 4YEIOBEKa, BhIpaKarolleecs B
mo6Bu K Poccun, Hapoay, B 0CO3HAaHHOM KEJIaHUU CITYKUTh OTe4ecTBy.

5. J/Iu4HOCTHBIE, MeTanpeIMeTHbIEe H MPeAMeTHbIe Pe3y/bTAaThl 0CBOEHHSI Kypca MaTeMaTHKa
[Iporpamma mpezmonaraetT JOCTHKEHHE BBITYCKHHUKAMH CTapIIeH IIKOJIBI CIEAYIONIMX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB.

B nu4HOCTHBIX pe3ynbTaTtax cOpMUPOBAHHOCTD:

— 1EJOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTUSl HAyKH
MaTeMaTHKHU 1 OOIIIECTBEHHON MPAKTUKHU €€ IPUMEHEHHST,

— OCHOB CaMOpAa3BUTHUS U CaMOBOCIMTAaHHUS B COOTBETCTBHM C OOIIEYEIOBEYECKH-MM IIEHHOCTSMHU U
UjeanaMu Ipa)/JIaHCKOro oOIIecTBa; TOTOBHOCTH M CIIOCOOHOC-TH K CaMOCTOSITEIbHOM, TBOPUECKOW U
OTBETCTBEHHOU JESATEIHLHOCTH C TIPUMEHE-HUEM METOJ0B MaTEMaTHKH;

— TFOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA MPOTSKEHUU BCEi
JKU3HU; CO3HATEIbHOTO OTHOIIEHHS K HENPEpbIBHOMY OOpa30BaHMI0 KAaK YCIOBHUIO YCIEHIHON
npoecCHOHATBbHON U OOIIECTBEHHOM JEsITEeIbHOCTH Ha OCHOBE pa3BUTOM MOTHMBALUHU y4eOHOM
JESATENIbHOCTH U JIMYHOCTHOT'O CMBIC/IA U3YYEHUs MaTeMaTUKH, 3aMHTEPECOBAaHHOCTU B MIPHUOOPETEHUU U
pacuIMpeH MaTeMaTHYeCKUX 3HAaHUH U crIocO0O0B EHCTBUH,

— OCO3HAHHOCTH B IOCTPOSHUH WHIUBUAYAIBHON 00pa30BaTeIbHON TPACKTOPHH;

— OCO3HAHHOTO BBIOOpa Oymymiedl mpodeccuu, OPUEHTUPOBAHHON HA TPUMEHEHHE MaTEeMaTHYECKHX
METOI0OB M BO3MOXKHOCTEM peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB; OTHOLICHHUS K
poeCCHOHATFHON AEATEIBHOCTH KaK K BO3MOKHOCTH y4YacTHs B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPOOIIEM;

— JIOTMYECKOTO MBIIUICHHUS: KPUTHYHOCTH (YMEHHE paclo3HaBaTh JIOTHUECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS), KpPEaTHMBHOCTU (COOCTBEHHAsi apryMeHTalus, OMNpPOBEp>KEHUs, IOCTaHOBKa 3ajady,
dopmynupoBka mpobisiem, paboTa Hal UCCIEI0BATEIBCKUM IIPOEKTOM U JIp.).
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MertanpenmeTHble pe3yiabTaThl OCBOEHUS MTPOrPaMMBbl IPECTABIEHBI TPEMS I'PYyINIIaMU YHHUBEPCAJIbHBIX
yaeOnbIx nevicteuii (YVY /).

PerynaruBHbie yHUBEpCaIbHbIE YU€OHbBIE TEHCTBHS.

— CIIOCOOHOCTh CAMOCTOSITENIbHO CTAaBUTh LEJIM Y4eOHOH U HCCIIENOBaTENIbCKOM, MPOEKTHOM
NeSITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJMPOBATH M OICHWBATh Yy4YeOHBbIC JICHCTBHUS B
COOTBETCTBUH C IIOCTaBJIICHHOM 3a1a4eil U YCIOBUSMH €€ BBIIIOJHEHHUS;

— YMEHHS CaMOCTOSITEJIbHO IUIAHUPOBATh aJIbTEPHATUBHBIE IYTH JOCTUXKEHUS IeJied, OCO3HaHHO
BBIOMpaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U MO3HABATEIbHBIX 3a/1a4.
[To3HaBarenbHble YHUBEPCAIbHbBIC YU€OHbIE JEHCTBHSL.

— YMEHHS HaXOIUTh HEOOXOAMMYI0O HH(POPMALMIO, KPUTHUECKH OIICHWBATh W HMHTEPIPETUPOBATH
MHPOPMALIMIO B pa3jIM4YHbIX HUCTOYHUKAX (B CIIPaBOYHMKAX, jJuTeparype, MHTepHere), nmpencTaBisaTh
uHbopMalMi0O B pasnuuHON  (opme (cIoBeCHOW, TaONW4YHOW, Trpaduueckoil, CUMBOIUYECKON),
oOpabarTbIBaTh, XpaHUThb M IepefaBaTh HHPOPMALUIO B COOTBETCTBUM C I103HABATEIbHBIMH WM
KOMMYHUKaTHUBHBIMU 33Jja4aMu;

— HaBBIKOB OCYIIECTBJIEHUS IIO3HABATEIILHOM, y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON AEATeNbHOCTH,
HaBBIKAMU pa3peleHus NpoOieM; CoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs TPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/OB IT03HAHUS;

— BJAJCHMS HaBbIKAMU II03HABaTENIbHOW pe(dIeKCHMM KaK OCO3HAHMs COBEpILAEMBIX JEHCTBUH U
MBICJIUTENIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUS U HE3HAHMS, HOBBIX
[IO3HABATEJBHBIX 33/1a4 U CPEACTB UX JOCTHIKEHUSI.

KoMMyHMKaTHBHBIE YHUBEpPCAIbHBIE yUEOHbIE 1€HCTBHUSL.

— YMEHMs NPOIYKTHBHO OOIATBCA M B3aUMOJIECHCTBOBATH B IPOLIECCE COBMECTHOW J1EATENIBHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB JIEATEIBHOCTH, 3()(HEKTUBHO pa3peliaTh KOHPIUKTHI;

— BIIQJICHUS SI3BIKOBBIMU CPEJCTBAMHU — YMEHMS SICHO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOYKY 3PEHUS,
UCII0JIb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPECTBA.

B npeamerHbIX pe3ynabTaTax c()OpMHUPOBAHHOCTD:

— MpEe/CTaBJICHUI 0 MaTeMaTHKe KaKk 4aCTH MHPOBOM KYJIbTYphl 1 O MECT€ MaTeMaTUKH B COBPEMEHHOM
[IUBWJIN3ALUH, O CIIOCO0aX OMMCAHUS Ha MAaTEMaTHYECKOM SI3bIKE SIBIICHUH peaJbHOro MHpa;

— TMpEACTaBICHUM O MaTeMaTHYeCKUX MOHATHAX KaK O BaXHEHIIMX MaTeMaTHMYeCKUX MOJEINsIX,
NO3BOJIAIOIIMX OIHKCHIBaTh M M3y4yaThb pa3HbIE IPOLECCHl U SBJIEHUSA; MOHMMAaHUE BO3MOYKHOCTH
AKCHOMaTHUYECKOT0 IIOCTPOEHUSI MaTEMaTUUECKUX TEOPHIA;

— YMEHUH NpPUMEHEHHsS METOJOB JI0Ka3aTeJIbCTB M AITOPUTMOB DPEIICHUS; YMEHUS UX IPHUMEHSATH,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKACHUS B XO/I€ PELIEHUS 3a1a4;

— CTaHJAapTHBIX T[PHUEMOB pEIICHHUsS PpAUUOHANBHBIX W  HMPPALMOHAIBHBIX, I[OKa3aTEIbHbIX,
JOrapu(pMHUECKUX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB, UX CHCTEM;

— yMeHuil 00OCHOBBIBaTh HEOOXOAMMOCTh PACIIMPEHUS] YMCIIOBBIX MHOXKECTB (II€JIble, pallMOHAJIBHBIE,
JeICTBUTENbHBIE, KOMIUIEKCHBIE YHCIIa) B CBSI3U C Pa3BUTHEM aireOpsl (pelieHne ypaBHEHUH, OCHOBHAS
TeopeMa airedpsl);

— YMEHUH OMHUCBIBATh KPYT MaTeMaTUYECKUX 3a]ad, JJIs PEIIeHUsI KOTOPhIX TpeOyeTcsl BBEIEHNE HOBBIX
HNOHATUH (CTeneHb, apuPMETHYeCKU KOpeHb, Jorapupm™; CHHYC, KOCHHYC, TaHI€HC, KOTAHICHC;
apKCUHYC, apKKOCHMHYC, apKTaHT€HC, apKKOTaHTEHC; pellaTh IMPaKTUYEeCKHE pacyeTHbIE 3aJauyd U3
OKpPY’KaroIllero MuUpa, BKJIIOYas 3a7adyd IO COLMAIbHO-DKOHOMMUYECKON TEMATHKE, a TAaKKe U3 CMEKHBIX
JUCIUILINH;

— YMEHUH MPHUBOAMTH MPUMEPHI PEATbHBIX SBICHHH (IIPOIECCOB), KOJIMYECTBEHHBIE XAPAKTEPUCTHKH
KOTOPBIX OMHCHIBAIOTCS C MOMOUIbIO (DYHKIIMI; NCIOIb30BATH FOTOBBIE KOMITBIOTEPHBIE MPOTPAMMBI JIS
WUTIOCTPAIMM 3aBUCUMOCTEH; ONUCHIBaTh CBOMCTBAa (YHKIUN C OMOpPOM Ha UX rpadUKH; COOTHOCUTH
pealbHbIE 3aBUCUMOCTH W3 OKpYXKaloIleW JKU3HM M U3 CMEXHBIX JUCHMIUIMH C 3JIEMEHTapHBIMU
(GyHKIUSAMU, J1e71aTh BHIBOJIBI O CBOMCTBAX TaKUX 3aBUCUMOCTEH;

— yMeHHMH OOBSICHATH Ha NpUMEpax CYTh METOJOB MaTeMaTHUECKOro aHalu3a JUIsl HCCIIEIO0BaHMS
GyHKIMI; 00BACHATH T€OMETPUYECKUM, U (GU3NYECKUN CMBICI MPOU3BOIHOM; MOJB30BATHCS MOHATHEM
IIPOM3BOIHON JJIS peIIeHUs PUKIAIHBIX 3a/1a4 U PU ONHCAHUHU CBOMCTB () yHKIIHIA.
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I[Inanupyemble pe3yabTaThbl OCBOCHHS MPOTPAMMbI

no «30pannbie Bonmpocbl MaTeMaTuKW» B 10-11 kiacce
10 knacc

VYyamuiicst Hay4uTCs:

e (opmynupoBaTh onpeaeneHUsT HauOOIBIIEr0 U HAMMEHBIIETO 3HAYCHUH (PYHKIMH, YETHON M HEUETHOU
byHKIMA, 00paTuMor (DYHKIIMHM, B3aUMHO OOpaTHBIX (DYHKIMH, ONpeaeieHuss O0JacTH OIpeaesICHUs
ypaBHEHUN  (HEPABEHCTB), PABHOCWIbHBIX ypaBHEHHH  (HEpPaBEHCTB), YpaBHEHUMU-CIEICTBUU
(HepaBEHCTB-CIIEACTBHI ), TOCTOPOHHETO KOPHS;

e (opmynHpoBaTH TEOPEMBI O CBOMNCTBaX IrpaUKOB YETHBIX M HEUETHBIX (PYHKIIHIA,

e HAaxoJUTh HauOoJIbIIee M HAUMEHbIIIee 3HaUeHHs (DYHKIIUU Ha MHOXECTBeE Mo e€ rpaduky, uccieaoBarb
¢ynkuuio, 3agaHayo (GopMysol, Ha YETHOCTh, CTPOUTH rpaduku (PYHKIMHA, UCHOIB3YS YETHOCTh WU
HEUYETHOCTD;

e (opmynupoBaTh onpeneNeHNe CTENeHHOW (QYHKIHMM C [ETBIM IIOKa3aTeleM, OIpeAelieHue KOPHS
(apudMeTH4ecKOro KOpHS) n-i CTENEHU, a TaKKE TEOPEMbI O €ro CBOICTBaX, ONpe/AeieHHE CTEIeHH C
palMOHAIBHBIM I1I0KA3aTeNIEM, a TAKXKE TEOPEMBI O €€ CBOMCTBAX;

e (opmynupoBaTh ONpeaeNeHNe CTeeHHON (PYHKIIMU C IIeNIbIM IT0Ka3aTeleM;

e OIKUCHIBATH CBOMCTBA CTEIICHHOM (DYHKIIUU C IEIBIM ITOKa3aTelIeM, BBICTISAS Clydan YETHOW W HEUETHOM
CTEIEHH, a TAKXKEe HATypaJbHOM, HYJIE€BOM U 1IEJION OTPULIATEIbHOMN CTENICHHU;

e crpouTh rpaduku QyHKIMH HA OCHOBE Ipadka CTENCHHONW (PYHKIIMH C IIETBIM TOKa3aTeJIeM; HaXOIUTh
HauOoJIbIlIee U HANMEHbIIIEe 3HAUeHUS CTENCHHON (DYHKIUH C LIEJIbIM MTOKa3aTelieM Ha MPOMEKYTKE;

e (GopMyIHpOBaTH OIpeeieHHEe KOPHS (apu(METUUECKOT0 KOPHS) /- CTEIECHH, a TAaKKe€ TEOPEMBI O €ro
CBOMCTBAX, BbIIEISAA CIy4au KOPHEW YETHON U HEYETHOM CTENEHHU;

e pelIaTh YpaBHEHHUS, CBOJSIIMECS K YPAaBHEHMIO X" = @; BBINOJHATH TOXICCTBEHHBIE MPEoOpa3OBaHMS
BBIPDAKEHUM, COAEpP)KALIUX KOPHH /n-H CTENEHU, B YACTHOCTU BBIHOCUTh MHOXHTENIb M3-IIOJ 3HaKa
KOpHS n-i  CTENEHW, BHOCUTh MHOXHTEIb TI0JI 3HAK KOpPHS n-H CTENEeHH, OCBOOOXKAATHCS OT
UPPALMOHATIFHOCTA B 3HaMeHartene ApoOU; OMUCHIBATH CBOWCTBA (DYHKIIMU, BBIAETSS CIy4au KOpHEH
YETHOW U HEYETHOM CTENIECHU.

e (opmynupoBaTh ONpEAEICHUE CTEINEHU C palMOHAIbHBIM IIOKa3aTeleM, a TaKXKe TeopeMbl O &
CBOMCTBAX;

e BBIMOJHATH TOXJIECTBEHHBIE MPEoOpa30oBaHUs BBIPAKEHHM, COAEpXKAIIMUX CTEHNEHH C PallMOHAIbHBIM
MIOKa3aTelleM;

e TMPUMEHSTH METOJ] PABHOCWJIBHBIX MpeoOpa3oBaHUil A pelleHus YpaBHEHUN U HEPaBEHCTB; HAXOAWTH
00J1acTh OTNpeieTICHUsI YpaBHEHUN U HEPABEHCTB;

e TPUMEHATh METOJ CIAEACTBUM ISl pELICHUsI YPAaBHEHUIA;

e pelaTh HEPAaBEHCTBA METOJIOM HHTEPBAJIOB;

e (QopmynupoBaTh ONpeAeNeHUEe paJuaHHOW MeEphl YIiia, OmpeAeNieHuss KOCHHYCa, CHHYCa, TaHIeHca U
KOTaHTe€HCa yIJia MOBOPOTA, OMPEIENICHUs] NEePUOANYECKON (YHKIMH, (HOPMYIBI CIOXKEHUS, (HOPMYIIbI
npuBeneHus, GOPMYIbI TBOHHBIX YTIIOB.

e HAXOJUTh PAJAMAHHYIO MEPY yIJa M0 €ro rpaJyCHON Mepe U TPaayCHYI Mepy yrIJia Mo €ro paauaHHoN
Mepe; BBIYUCIIATH IJTUHBI IYT OKPY>KHOCTEH;

e BBICHATHh 3HAK 3HAYEHUW TPUTOHOMETPUYECKUX (YHKIMMA;, yOpoOUaTh TPUTOHOMETPUUYECKUE
BBIPAXEHHUS, UCIIOJIb3Ysl CBOMCTBA YETHOCTU TPUTOHOMETPUUECKUX (PYHKIIHIA;

e (GOpMYIUPOBATH ONPEACIICHHS TIEPHOIUICCKON QYHKITNHU, € TIIABHOTO MEePHO/Ia;

e  YIpOIIATH TPUTOHOMETPUYECKHUE BBIPAKEHMUS, UCIIONb3YsI CBOMCTBa NEePUOIUYHOCTH
TPUTOHOMETPUIECKUX (YHKITU; OMMCHIBATH CBOMCTBA TPUTOHOMETPUIECKUX ()YHKITHIA;

e cTpouTh rpaduku QyHKINN HA OCHOBE TPAPUKOB YETHIPEX OCHOBHBIX TPUTOHOMETPHUYECKHX ()YHKITUH;

e TIpeoOpa3OBBIBATH TPUTOHOMETPUUECKUE  BBIPAKEHHWS  HA  OCHOBE COOTHOIICHUH  MEXIyY
TPUTOHOMETPHUUECKUMH (DYHKITUSIMHU OJTHOTO M TOTO K€ apTryMEHTa;

e TIPeoOpa3oOBBIBATH TPUTOHOMETPUUECKUE BBIPAKECHHUS Ha OCHOBE (OPMYNT CIOXKEHUsS; (PopMyI
npuBeneHus, (GOpMya ABOWHBIX M TOJIOBUHHBIX YTIOB, (OpPMYT CyMMBl H pPa3HOCTH CHHYCOB
(kocuHyCcOB), (hopMys TpeoOpa3OBaHUsI MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKIIHI B CYMMY;
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e (opMynIHMpOBATH ONpENEIICHUs] ApPKKOCHHYCA, AapKCHUHYyCa, apKTaHI'eHCA, AapKKOTaHIeHCa, CBOMCTBA
00paTHBIX TPUTOHOMETPUUECKUX (DYHKIIMHA, METO PA3JI0KEHHS HA MHOXKHTEIH;

e HAXOJAUTh 3HAYCHUS OOPATHBIX TPUTOHOMETPHUUECKUX (YHKUIMH U OTAEIbHBIX TAOJMYHBIX 3HAYCHUN
apryMeHTa;

e HCIHOJIB3Yys IOHATUS ApPKKOCHUHYCA, apKCHHYCa, apKTaHI€HCa, ApKKOTAaHI'€Hca, pellaTh IpocTeiine
TPUTOHOMETPUUYECKHE YPABHEHHUSL.

e (hopMyIHpPOBATH CBOWMCTBA OOPATHBIX TPUTOHOMETPUUYECKHUX (DYHKIIUH;

e CTpOUTH I'paduKu (YHKLUUN Ha OCHOBE Irpa)MKOB YETHIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPUUECKUX
(GyHKUMH; yIpoIIaTh BEIPAXKEHUS, COAepKale o0paTHbIe TPUTOHOMETpUYEeCKUe (GyHKIINU;

e pewarbh TPUTOHOMETPUYECKHE YpPaBHEHHUs, CBOASAIIMECH K alreOpandeckUM YpaBHEHUSM, B 4aCTHOCTH
pemaTh OJHOPOAHBIE TPUTOHOMETPUYECKHE yYpaBHEHMs NEPBOH W BTOPOW CTEMEHHU, a TAKKE pemaTh
TPUTOHOMETPUUYECKHE YPAaBHEHUS, IPUMEHSISI METOJ] pa3JIoKEeHUsI HA MHOXKHUTEIIH;

e pemarh NpPOCTEHIINE TPUTOHOMETPUUECKNE HEPABEHCTBA;

e (opMynIHpOBaTH MIOHATHE TPOU3BOAHON (YHKIMM, (U3NYECKOTO M T'E€OMETPHUUECKOrO CMBICIA
IIPOM3BOIHOM; MMPOU3BOAHOM CTENEHH, KOPHS; MpaBuia auddepeHuupoBaHus; GOpPMYIIbl IPOU3BOIHBIX
JJIEMEHTApHBIX (DYHKIMH; ypaBHEHME KacaTedbHOW K rpaduky (QyHKUMH;  alIrOpUTM COCTaBJICHUS
yYpaBHEHHS KacaTeJbHOW; IOHATHE CTAIIMOHAPHBIX, KPUTUYECKUX TOUEK, TOYEK IKCTPEMYMa;

e IPUMEHATH IPOU3BOIHYIO K UCCIIEJOBAHUIO (GYHKLUH U IOCTPOCHHIO rpauKOB;

e KakKk HCCIENOBAaTh B NPOCTEHIIMX Ciydasx (YHKIHA Ha MOHOTOHHOCTh, HaXOJWUTh HauOoOIbIIee WU
HalMEHbIIee 3HaYeHUs (PyHKIUHY;

e  HAXOIUTh MHTEPBAIBI BO3pACTAHUS M YObIBaHUS ()YHKIIHN;

e CTPOMTH 3CKH3 rpaduka HenpepbIBHON (QYHKLNH, ONpeAeIEHHOMN Ha OTpe3Ke;

e HAXOJAUTh CTAIIMOHAPHBIE TOYKU PYHKIIUH, KPUTHYECKHE TOYKU M TOUKU IKCTPEMYMa;

e IIPUMEHSATH IPOU3BOHYIO K UCCIEIOBAHUIO (DYHKIIMN U TOCTPOEHUIO IPahUKOB;

e HAXOAWUTH HaWOOJbIIEe ¥ HAMMEHBIIIEE 3HAaUeHUE (PYHKINH;

e ONEpPUPOBATh MOHATUAMHU: TOYKA, HpsAMasi, IUIOCKOCTh B IPOCTPAHCTBE, MapauIEIbHOCTh U
NEePIEHANKYISPHOCTD MPSIMBIX U THIOCKOCTEH;

e pacro3HaBaTb  OCHOBHbIE  BMJIBI ~ MHOIOIPDAaHHMKOB  (Ipu3Ma, NHMpamMuja, [PSIMOYrOJbHbBIN
napajuienenunen, kyo);

e u300pakaTh reoMeTpuuecKre GUTyphl C MOMOLIbIO YePTEKHBIX HHCTPYMEHTOB,;

e U3BJEKaTh MH(OpPMALMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UIypax, IpEeACTaBICHHYIO Ha
yepTexKax;

e TpUMEHATH Teopemy [Iudaropa mpu BEIYUCICHUH HIEMEHTOB CTEPEOMETPUIECKUX (PHUTYD;

e TPUMEHATH JJS PELICHUs 3aJau reoMeTpuueckue (hakThl, €CIM YCIOBHs MPUMEHEHUs 3aJaHbl B SBHOM
dopme;

e pelaTh 33Ja4d Ha HaXOXKJEHHE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM WK alropuTMam;

e JleNaTh IUIOCKUE (BBIHOCHBIE) YEPTEXHU U3 PUCYHKOB OOBEMHBIX (QUIYp, B TOM 4YMCIE PHCOBATH BUJ
CBEpXY, COOKY, CTPOUTh CEYEHUsI MHOT'OI'PaHHHUKOB;

e U3BIEKaTh, WHTEPIPETHPOBATH W TIPEOOpPa3OBBIBATH HHPOPMAIMIO O TEOMETPHUECKUX (uUrypax,
IPEe/CTaBICHHYIO Ha YepTexkKax;

e TPUMEHATh T€OMETpUYECKUE (aKThl JUIsl pElIeHMs 3a7ad, B TOM YHUCIE MPEANOIararluX HECKOIbKO
I1aroB PELICHNUS;

e ONUCHIBATH B3aMMHOE PACIIOJIIOKEHHE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e (opMyIHpOBaTh CBOWMCTBA U MPHU3HAKH (UTYD;

e  JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

e 3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT;

e BIAJECTh CTAaHAAPTHOM  Kiaccu(UKalMed MpPOCTPAHCTBEHHBIX  (uryp (mUpaMuibl, MPU3MBI,
napaeNnenune/sl);

e HCIIOJIb30BaTh CBOWCTBA F€OMETPUUECKUX (DUTYp Ui pEICHUs 33/1a4 MPAKTHUYECKOr0 XapaKTepa U 3ajad
U3 ApYyrux obyacTeil 3HaHU;

e pemiath MNpOCTEHIINE 3a]Jaul BBEIEHUEM BEKTOPHOT0O Oasuca.
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11 knace
VYyamuiicss HayuuTCs:

e pemarb MOKa3aTeJbHbIC YpaBHEHHs (HEpaBEHCTBA); MPOM3BOIUTH PABHOCHIIBHBIC IPEOOpPA3OBAHUS
MOKa3aTeIbHBIX YpPaBHEHHMM (HEpPaBEHCTB); pellaTh I[IOKa3aTejabHble ypaBHEHUs (HEpaBEHCTBA),
CBOJISIIIIMECS K alTreOpanvdecKuM;

e pemarh JorapupMuyecKue ypaBHEHUs (HEpaBEHCTBA); MPOU3BOAUTH PABHOCHIIBHBIE MPEOOPa30BAHUS
JOrapu(pMHUECKUX YpaBHEHUH (HEPAaBEHCTB); peIIaTh JOrapupMHUECKHE ypaBHEHUS (HEpaBEHCTBA),
CBOJAIIHUECS K aJIreOpanvyecKum;

e pemarb anreOpanvyeckue YPaBHEHUS HA MHOXKECTBE KOMIUICKCHBIX YHCEN; IPUMEHSTh OCHOBHYIO
TEOpeMy aiareopsi;

e CTPOWTH U MCCIIEOBATH JIOTAPU(PMUYECKYIO U MOKA3aTeNbHYIO () YHKIINH;

e PpAacCIO3HaBaTh BEPOSITHOCTHBIE HKCIIEPUMEHTHI, OIMCHIBAEMBIE C IMOMOIIBIO CXeMbl bepHyIN; HaxXO0INUTh
BEPOSITHOCTh COOBITHSI, COCTOSILEr0 B TOM, YTO B CXeMe bepHyIM yCmexoM 3aBepIIMTCS JaHHOE
KOJIMYECTBO UCIIBITAHU;

e (QopmynupoBaTh OIpeneNeHUs CIy4yailHOW BEIMYMHBI M MHOXKECTBA €€ 3HAUCHUWH; I CIydyalHOM
BEJIMYMHBI C KOHEYHBIM MHOXKECTBOM 3HayeHUil (OpMyIUpOBaTh OIpeAeieHHs] paclpeaeacHus
CIIy4alHOM BEJIMYMHBI M €€ MaTeMaTU4YeCKOro OXHUAAHUS;, HaXOIUThb MaTEeMaTHYeCKOe OXHUAaHHE
CIIy4allHOM BEJIMYMHBI 0 €€ paclpeAesIeHUIO; UCII0Ib30BaTh BBIBOIBI TEOPUM BEPOATHOCTEN B 3aJa4ax C
IPAKTUYECKUM KU3HEHHBIM COJIEP)KAHUEM;

e ®@opMynupoBaTh OINpEAETICHUE COYETaHHsS N-3JIEMEHTHOIO MHOXECTBA MO k 3JIEMEHTOB; HCMONb3YA
(GopMyJIbl: KOJUYECTBA NIEPECTAHOBOK KOHEYHOI'O MHOKECTBA, pa3MELICHUIM N-3JIEMEHTHOIO MHOKECTBA
no k »SJeMEHTOB M COYeTaHWH N-3JIEMEHTHOTO MHOXecTBa M0 k 5s1meMeHTOB, pemaTh 3aJadu
KOMOHHATOPHOT'O XapaKkTepa;

e 3anmchiBaTh (hopmyny OnHoma HproToHa.

e HAXOAUTH OOBEMBI U IUIOLIAIN TIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM (HOpMYIT;

e pacmo3HaBaTh TeJa BpalleHHs: KOHYC, IMIUHAP, cQepy U map;

e BBIYUCIATH OOBEMBI U IUIOLIAAM IOBEPXHOCTEH MPOCTEHIIMX MHOTOIPAHHUKOB W TEJ BpAIlEHUS C
MOMOUIBIO (OPMYIT;

e  ONEPUPOBATH MOHATHEM «IEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBEY;

e HAXOJAUTh KOOPJUHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapasuieenumnesa;

e HAaxOJUTh NMPUMEPHl MATEMAaTUYECKUX OTKPHITHM U MX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMHUPHOM

UCTOPHUEH;

e TIOHMMAaTh POJb MAaT€MaTHKU B pa3BuTuu Poccuu. B moBCeAHEBHON XKU3HHM M NPU HU3YyYEHUU IPYIHX
IIPEIMETOB:

e COOTHOCHUTH a0CTpaKTHbIE T€OMETPUUYECKUE MOHATHUS U (PAKThI C peaJbHbIMU KU3HEHHBIMU 00BEKTaMU U
CUTYaLIUAMU;

e WCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (GUTYp JUIsl  pelIeHusl  3a1ad
MIPAKTUYECKOTO COJIEPIKAHUS;
e COOTHOCHTH TUIOIIAJN TTOBEPXHOCTEH TEJl OMHAKOBOM (hOPMBI U PA3TMYHOTO pa3Mepa;
e OlEHUBaTh (HOpPMY MPABIIBHOIO MHOTOTPAaHHUKA MOCJE CIIHIOB, CPE30B U T. I (OMPeAesaTh KOJIHMUECTBO
BEpILUH, p€Oep U IpaHeil MOTyYEeHHBIX MHOTOI'PaHHUKOB).
6. Coep:xkanue y4eOHOro npeamera
Kpatkoe coaeprkanne NporpaMMsl:
10 kaacc (34 yaca)
o Yucnosbsle 1 OyKBEHHBIE BbIpaykeHus (4 daca).
° Haxosxnenne 3Haue€HWH YHUCIOBBIX BBIPAKECHHUM, HAXOXKJIEHUE MPOIEHTA OT YWCia, JPOOHOM
yacTh 4uciia. Berumcinenue npomopiui. [leneHue ¢ OCTaTkoM, OKPYIJIEHHWE 4YHUCEN, MPUMEHEHUE
CBOWCTB CTereHU. Beruncinenne 3Ha4eHni BeIpakeHUE 1Mo 3aqaHHou (opmyre. Pemenue 3amanuii u3
EI'D nponuisx Jier.
° TexcroBble 3a1aun (3 yaca)
o Pemienne pa3auyHbIX BHIOB 337a4 HA COCTaBJIICHUE YPAaBHEHWW, a TaKKE€ CHCTEM YpPaBHEHUU.
3ajaun ¢ MpUMEHEHNEM T€OMETPUUYECKON 1 apru(METUUECKOU MPOTPECCUH, IKOHOMUIECKHE 3a/1a4H.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 219 ot 29.02.2024. NcnonHutens: Hacmubynnosa &.11. B SINNEKTPOHHbIA
CtpaHuua 9 n3 16. CtpaHnua cosgana: 29.02.2024 13:10 =¥ TATAPCTAH



o [TpeoOpa3oBanue BHIpAKEHUH C HPPALIIOHAIBHOCTHIO (2 Yaca)

o Haxoxxnenue 3HaueHWH  BBIpOKEHUM, COIEpKAIMUX KOpeHb. [lpumenenue  dopmyn
COKPALICHHOI'0 YMHOXCHMSI, CBOMCTB CTEIICHHU.

o Pemenune uppannoHaibHbIX ypaBHEHUN U HEpAaBEHCTB (3 vaca)

o MeTtoibl pelieHre ypaBHEHHH, coaepxKaliux KopeHb. OTOOp KOpHEH, BBISBICHUE IOCTOPOHHUX
KOpHEH, Hax0kJIeHHe 001aCTH TOMMYCTUMBIX 3HAUECHUH.

o Hexoropsie 3agaun niuanuMerpun (3daca)

o Pemenne 3amad4 ¢ NPUMEHEHMEM OCHOBHBIX TEOPEM W IOHATUM IUIAHUMETPUHU. 3ajauu,
COJIeprKallye JBa BapUaHTa OTBETA.

o [IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPHUYECKHX (OPMYN K NPeoOpa3oBaHHIO BBIpaXKEHHUH (6
4acoB)

o ®opmynsl npuseneHus. OCHOBHOE TPUIOHOMETPUUECKOE TOXKIAECTBO. POpPMyJIbl CIIOKEHUS.

@opmynel  KpaTHBIX aprymeHToB. @DopMynbsl npeoOpa3oBaHHs NPOM3BEACHUS U CYMMBI
TpUroHoMmerpuueckux QyHkumii. Hekotopble ToxkaecTBa sl OOpaTHBIX TPUTOHOMETPHUECKUX

GyHKIHH.

o Perenuie TpUroHOMeTpHUUECKUX YpaBHEHHH (6 4acoB)

o MeToapl  pemieHUi  TpUTOHOMETpHUYecKUx ypaBHeHuid. CrocoObl 0TOOpa KOpHEH B
TPUTOHOMETPUYECKUX YPABHEHUSIX.

o [Tpon3BomHas PyHKIUH, €€ TCOMETPUIECKUN U PU3HUUecKuil cMbIch (4 yaca)

e Ornpenenenne npou3BoaHOU. ['eomeTpruueckuii U GpuU3MYeCKuii CMBICT MPOU3BOAHON. TexHuka
i epeHIpOBaHUS

o [TpumeHeHne TPOU3BOTHON MIPH UcciieIoBaHN QyHKINHU (4 yaca).

. HccnenoBanne (GyHKIMM HAa MOHOTOHHOCTh. MeETOABI OTBICKAaHUS HAWOOJIBIIETO H
HaMMEHBIIETo 3HaYeHNH QpyHKIMK. VccnenoBanue (yHKIIMK Ha BBITYKIOCTh H BOTHYTOCTb.

o 3auer (luac).

° 11 knacc (34 yaca)

o [TokazarenbHble ypaBHEHUS(2 yaca)

o IToxazarenbHblE ypaBHEHUS: OJJHOPOIHBIE IT0KA3aTEIbHbIE YPABHEHUS; YPABHEHHUS, CBOIAIIUECS

K KBaJIpaTHBIM WIH K PAllMOHAJILHBIM YPaBHEHUSAM BBICIIUX CTEIICHEH; HECTaHApPTHBIE I1I0KA3aTEIbHBIC
ypaBHEHHUs. Y PaBHEHHUSI, pelIaeMble Tpa)udecKuM METOOM.

o OCHOBHBIE THITBI U METO/IbI pEILIEHHs TOKa3aTeNIbHBIX HEPABEHCTB(2 yaca)

o Iloka3aTenbHbIE HEPABEHCTBA: OJHOPOJHBIE IIOKA3aTEIbHBIE HEPABEHCTBA; HEPABEHCTBA,
CBOZSAIIMECS K KBAJPATHBIM MJIM K PALIMOHAIIBHBIM HEPABEHCTBAM BBICIIMX CTEIIEHEH; HECTaHapTHBIC
noka3aTebHble HepaBeHCTBa. HepaBeHCTBa, pentaeMble rpauuecKuM METO/I0M.

o Jlorapudm u ero cBoiictBa(2 yaca)

o CsoiicTBa norapudmos. [IpumeHenre cBOWCTB JorapumMoB Ipu NpeoOpa3oBaHUK BbIPAKEHUH,
coJiepKalux Jorapudm.

o OCHOBHBIE THITBI U METO/IbI peIlIeHHs JJorapu(MUUECKUX ypaBHEeHUH (24aca)

o OcobeHHOCTH ~ pemieHus  Jorapu@MuUYecKHMx  ypaBHEHMHA. 3aMeHa  MEpeMEHHOH B

JorapuMHUUECKUX ypaBHEHHUsX. PemieHue jorapu@MUYecKMX HEPABEHCTB C IEPEMEHHBIM
ocHOBaHueM. Merton panuoHanu3anuu. Pemnienune sorapuMuUdecKuX YpaBHEHHI MOBBIIIEHHOTO
YPOBHS CII0KHOCTH

o Metons! pemieHus gorapupMudeckux HepaBeHCTB(3 yaca)

J OcoOeHHOCTH  pelleHHs  JIOTapU(PMHUUYECKMX  HEpaBEHCTB. 3aMeHa IEepeMEHHOW B
norapuMHUUECKUX HepaBeHCTBaX. PemieHue JorapupMHUUECKUX HEPABEHCTB C MEPEMEHHBIM
OCHOBaHMEM. Meroa panuoHanu3anuu. PemieHue norapu@MUYECKUX HEPABEHCTB MOBBIIIEHHOTO
YPOBHS CII0KHOCTH

o OneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTH (29aca)

J 3agauu, cojepiale 3JIeMeHTbl koMOnHatopuku. CodeTaHue, pa3MelleHUe U IepeMeleHHE.
Knaccndeckoe onpezeneHue BeposSsTHOCTH. TeopeMbl CII0KEHUS 1 YMHOXKEHHE BeposiTHOCTEH. Teopema
baiieca. ®opmyna bepnyu.
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o [Tpumepsl 3a1a4 HE MPUMEHEHUE 00BEeMOB(2 Jaca).

o O0bem napaienenurneaa, npsaMoi npu3Mbl. O0beM MupaMuIbl. Y ceueHHas upaMu/a.

o [Tpumepsl pelieHus 3a1a4 ¢ TeJIaMu BpalieHus(2 yaca)

o Konyc. Humuuap. Ilap. O6bem konyca, muwmmHapa mapa. [liomass O0KOBOW MOBEPXHOCTH
UWIMH]Ipa, KOHYCa U I1apa.

o [IpakTukym 1o pemienuto 3aaay crepeomerpun u3 EI'3(8 yacon)

o 3amaun u3 EI'D Ha mocrpoeHue ceueHuil. HaxoxaeHue yrioB MeXay IUIOCKOCTSIMM, MEXIY
IPSIMOM U TUIOCKOCTBIO. 3a/1a4il Ha HaXOXKJIEHUE KOMIIOHEHTOB OOBEMHBIX TEII.

o MeTo/b1 pelieHust IKOHOMUYECKHX 3a/1a4(4 yaca)

o 3ajaun Ha KPEOUTHL. 3aa4d Ha MMOCTPOCHHUE MATEMATUUECKOU MOJIEIN. DKOHOMUYECKHUE 33/1a41
Ha MPUMEHEHHUE MTPOU3BOIHON U OCTPOCHNE (DYHKIUHN TI0 YCIOBHUIO 33/1a4H.

o Pemenue 3amanumii ¢ mapamerpamu(4 gaca)

o AHaqUTHYECKUH METOJ pEIIeHUS YypaBHEHHUI, HEpPaBEHCTB M CHCTEM YpaBHEHUH C
napamerpami. ['paduueckuil MeTo penieHus ypaBHeHH, HEPABEHCTB U CUCTEM YPaBHEHUU.

. 3auet(1 gac)

1. TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O IIPEJIMETA «M30paHHbIe
BOIIPOCHI MATEMATHKM)

10 Tema KomnuectBo yacos
KJIace

YucnoBble 1 OyKBEHHbIE BHIPAXKEHUS

TekcToBble 3a1a4n

ITpeoOpazoBanne BEIPAKEHHIA C HPPAMOHATBHOCTHIO

Pemenne nppanoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB

Hekotopsle 3a1aun niuaHuMeTpun

IIpyuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKHUX (HOpMYII K TpeoOpasol
PelreHre TpUroHOMETPUYECKUX YPABHEHUM M HEPABEHCTB
[Ipon3BoHas QyHKIMH, €€ TEOMETPUUYECKUN 1 PU3NUECKHUI CMBICI
ITpuMeHeHre NpoN3BOIHON NPHU MCCIeI0BaHUN (YHKIIUN

3auer

Hroro:

=W W[N] N[W]|W[N W
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IlokazareabHble ypaBHEHUS

OCHOBHBIE THUIIBI M METO/IbI PEIICHUSI TI0KA3aTEIbHBIX HEPABEHCTB
Jlorapudwm u ero cBoiicTBa

OCHOBHBIE THUIIBI M METOAbl pelIeHHs JorapuPMHUUECKUX
YpaBHEHUI

MeTob! pereHust JorapupMUIecKuX HEPaBEHCTB

DneMeHThl KOMOWHATOPUKH U TEOPUH BEPOSITHOCTH

[Ipumepsl 3a1a4 He MpUMEHEHHE 00BbEMOB

IIpumeps! penieHns 3a1a4 ¢ TeJIaMy BpallleHus

[IpakTrkym no pemenuto 3anad crepeomerpun u3 EI'D

MeTobl pelIeHns] )KOHOMUYECKUX 3a/1a4

Pelrenue 3ananuii ¢ napamerpamu

3auer

Hroro
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Kanennapno-temaTudeckoe miianuposanue 10 kiaace

Ne Tema ypoka ara
miaH | gakr
1 | UncnoBble u OyKBEHHBIE BHIPAKCHUS 01.09
2 | YUucnoBble 1 OYKBEHHBIE BBIPAYKCHUS 08.09
3 | YucioBbie 1 OYKBEHHBIC BBIPAKEHUS 15.09
4 | YucnoBble U OYKBEHHBIC BBIPAKEHUS 22.09
5 TekcToBBIE 321aUN 29.09
6 | TexkcToBble 3a1aun 06.10
7 TekcToBBIE 321aUN 13.10
8 | I[IpeoOpazoBanue BbIpaKEHUN C UPPALUMOHATIBLHOCTHIO 20.10
9 | [IpeobpazoBaHue BRIpAXKEHUN C HPPAMOHATBLHOCTHIO 27.10
10 | Pemienne uppanmoHaJIbHbIX YPaBHEHU U HEPABEHCTB 10.11
11 | Pemenue uppanmoHagbHbIX YpaBHEHUI U HEPABEHCTB 17.11
12 | Pemienne uppanimoHaJIbHbIX YPaBHEHU U HEPABEHCTB 24.11
13 | HekoTopble 3ajaun IIIaHUMETPUU 01.12
14 | HekoTopsble 3a/1a4u INIAHUMETPUU 08.12
15 | HekoTopsle 3ajaun IIIaHUMETPUU 15.12
16 | [IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHX (opmyn npeodpaszoBanuto | 22.12
BBIPKEHUMN
17 | [lpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHUX (opmyn npeobpasosanuto | 12.01
BBIPKEHUMN
18 | IlpuMeHeHHE OCHOBHBIX TPUTOHOMETPUYECCKUX (hopmyI npeoOpazoBanmio | 19.01
BBIPKEHUMN
19 | IlpuMeHeHHWE OCHOBHBIX TPUTOHOMETPUYECCKUX (hopmyr npeoOpazoBanuio | 26.01
BBIPAKECHUI
20 | [IlpumeHeHHE OCHOBHBIX TPUTOHOMETPUUYECKHX (Dopmyn npeoOpazoBanuio | 02.02
BBIPAKECHUI
21 | IlpumeHeHHE OCHOBHBIX TPUTOHOMETPUUECKUX (HOPMYI npeoOpazoBanuio | 09.02
BBIPAKECHUI
22 | PenieHue TpUroHOMETPUUYECKUX YPaBHEHHUM U HEPABEHCTB 16.02
23 | PenieHue TpUroHOMETPUUYECKUX YPaBHEHHUM U HEPABEHCTB 02.03
24 | PenieHne TPUrOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB 09.03
25 | PenieHue TpUroHOMETPUUYECKUX YPaBHEHUI U HEPABEHCTB 16.03
26 | PenieHne TpUrOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB 23.03
27 | PenieHne TpUroHOMETPUUYECKUX YPaBHEHUM U HEPABEHCTB 06.04
28 | IIpousBoaHas GyHKIMH, €€ TEOMETPUUYECKUH U (PU3NUECKUN CMBICIT 13.04
29 | IIpousBoaHas GyHKINH, €€ TEOMETPHUECKUI U (PU3NYECKUIA CMBICI 20.04
30 | IlponsBoanast pyHKINH, €€ TeOMETPUUECKUH U (PU3NUECKUN CMBICT 27.04
31 | IlpumeHeHHre NPOU3BOIHON NPU MCCIeIOBAHUN (HYHKIIUU 04.05
32 | IlpuMeHeHue Npon3BOAHON NPU UCCIETOBAHUH (PYHKIIUU 11.05
33 | [IpumeHeHHre NPOM3BOIHON PU MCCIIeIOBaHUN (YHKIIUU 18.05
34 | Bager 25.05
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KanennapHo-remarunuyeckoe nianuposanue 11 kiace

Ne Tema ypoxka Hara
wiaH | ¢GakT

1 | Iloka3aTesbHbIE YpaBHEHMS 07.09

2 | Iloka3arenbHble YpaBHEHUS 14.09

3 | OCHOBHBbIE TUIIBI U METO]Ibl PEIICHHUS 10KA3aTEIbHbIX HEPABEHCTB 21.09

4 | OCHOBHBIE TUIIBI U METO/JIbI PEIICHUS ITOKA3aTEeIbHBIX HEPABEHCTB 28.09

5 | Jlorapudwm u ero cBoicTBa 06.10

6 | Jlorapudwm u ero cBoiicTBa 12.10

7 | OCHOBHBIE TUIIBI 1 METOIbI PEIICHUS JIOTAPU(PMUICCKUX YPABHCHHUI 19.10

8 | OCHOBHBIE THIIBI U METO/IBI pEIICHHsI TOTapu(MUUECKUX YPAaBHECHHUN 26.10

9 | Meroapl penieHus JIorapu(GMUIECKUX HEPABCHCTB 10.11

10 | Metoas! pemieHus Jorapu(MUIECKUX HEPABEHCTB 17.11

11 | Meroas! pemieHus jorapu()MUIECKUX HEPABEHCTB 24.11

12 | DnemMeHTbl KOMOMHATOPUKU U TEOPHH BEPOSITHOCTU 01.12

13 | DnemMeHThl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTU 08.12

14 | [Ipumepsl 3a1a4 HE TPUMEHEHNE 00bEMOB 15.12

15 | [Ipumepsl 3a1a4 HE TPpUMEHEHNE 00bEMOB 22.12

16 | ITpuMepsl pelieHus 3aaa4d ¢ TeJIaMU BpallleHUs 29.12

17 | Ilpumepsl pemieHus 3aiay ¢ TeJaMU BpalEHUS 12.01

18 | IlpakTukyM 1o penieHuo 3ajiay crepeomerpun u3 EI'D 19.01

19 | IlpakTukym no pemenuto 3aaay crepeomerpuu u3z EI'D 26.01

20 | IlpakTukyM 10 penieHuIo 3aaa4y crepeomerpuu u3 EI'D 02.02

21 | IlpakTukym no pemieHuro 3aaau crepeomerpuu u3z EI'D 09.02

22 | IlpakTuKyM IO pelIeHUIo 3a1a4 crepeomerpun u3 EI'D 16.02

23 | IIpakTukym no penieHuto 3aaau crepeomerpuu u3z EI'D 07.03

24 | IlpakTHKyM IO pELICHUIO 3a1a4 crepeoMmeTpuu us EI'D 14.03

25 | IlpakTuKyM IO penIeHuIo 3aaa4y crepeomerpuu u3 EI'D 21.03

26 | Merozpl penieHusi JKOHOMUYECKUX 3a7a4 04.04

27 | Mertozsl perieHuns JKOHOMHUYECKUX 3a1a4 11.04

28 | Merozpl penieHusi JKOHOMUYECKUX 3a7a4 18.04

29 | Mertozsl penieHuns JKOHOMHUYECKUX 3a1a4 25.04

30 | Pemenue 3aanuii ¢ napaMeTrpamu 02.05

31 | PemeHue 3aganuii ¢ napaMeTpamu 16.05

32 | PemieHue 3aanuii ¢ napaMeTpamu 23.05

33 | PemeHue 3aganuii ¢ napaMeTpamu

34 | 3auer
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Cucrema oneHKH 00pa30BaTeJbHbIX JOCTHKEHHU I

Onenka y4eOHBIX AOCTH)KEHUH OOy4arouIuxcs MPOU3BOJAUTCS C YYETOM ILeliell MpeaBapUTENbHOTO,
TEKYIIET0, 3TAIIHOTO M UTOTOBOTO MEAarorndeckoro KOHTpous mo [Iporpamme yueOHOTO (3JEKTUBHOTO)
Kypca «30panHbie BOMPOCHl MaTEMaTHKK»

Orenka

TpeOGoBanus

3a4TCHO

5
(oTIMYHO)

Yyamuiics MIPOJIEMOHCTPHUPOBAI CO3HATENbHOE u
OTBETCTBEHHOE  OTHOLIEHHME,  COIPOBOXKAAIOLIEECS  SIPKO
BBIPQXCHHBIM HHTEPECOM K YUCHHUIO;

yyaluiicss OCBOWJI TEOPETHYECKUM Marepuall Kypca, MOIYydHl
HABBbIKU B €r0 MPUMEHEHUH MPU PEeUICHUH KOHKPETHBIX 3a7a4;

B paboTe HaJ WHIUBUAYAIbHBIMH JIOMAIIHUMHU 33JaHUSIMU
yuauuiics MIPOJIEMOHCTPHUPOBAI YMEHHUS paboTaTh
CaMOCTOSITENILHO, TBOPUYECKH.

st monmy4deHus: BBICOKOM OICHKH Y4allWiicsl JOMKEH MOoKas3aTh
HE TOJIbKO 3HAHHWE TEOPHM U BiaJieHue HaOOpOM CTaHAAPTHBIX
METO/IOB, HO u U3BECTHYIO CO000pPa3UTENbHOCTD,
MaTEMaTUYECKYIO KYJIbTYPY

4
(xopor1o)

Yyamuiics oCBOWJI HJE€M W METOJbl JTaHHOTO Kypca B TaKoil
CTCIICHU, YTO MOI' CHPAaBJIATHCA CO CTAHAAPTHBIMH 3aJaHHUAMU,
BBINOJIHSJT JIOMAIlIHUE 3aJaHus TNPWICKHO (0€3 TpPOSBICHUS
TBOPUYECKUX CIIOCOOHOCTEH); HAOMIOMAINCh  OMpPECIICHHBIC
MOJIOXKHUTEIBHBIC  PE3YJIbTaThl,  CBHJCTCILCTBYIOIIHE 00
WHTEJUICKTYaJIbHOM POCTE M O BO3PACTaHWUU OOIIMX YMEHUH
y4armierocs.

3
(YZIOBIIETBOPUTEIHHO)

VYyamuiics ocBoms HauOojee MPOCThle UAEH U METOJbl Kypca,
YTO MO3BOJIMJIO EMY JAOCTATOYHO YCIIELIHO BBIIOJHATH IPOCTHIE
3aJaHusl.

HE
3a4TCHO

2
(Hey1OBJIETBOPUTEIHHO)

He ycBOeHO M HE pacKpbITO OCHOBHOE COJCpKaHHE Yy4eOHOTO
MaTepuala; 3HaYUTEeNbHAs WIM OCHOBHAS 4acTh MPOrPAMMHOTO
Marepualia B TpejesiaXx MOCTaBICHHBIX BOIPOCOB HE OCBOCHA M
HE TMOHATa; ciabo chOPMHUPOBAHBI 3HAHUS JUIS YCIEIIHOTO
MNPUMCHCHUA K PCHICHUIO KOHKPCTHBIX BOIPOCOB M 3aAad I10
oOpa3ity.
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9. Onucanne MaTepHAJIbHO-TEXHHYECKOT0 00ecneyeHust

YuyeOHUKH B IEUYaTHOHN U DJIEKTPOHHOH (hopme:

1. Mep3msik A.T'., Homuposckuii JI.A., [Tonouckuii B.b., SIxkup M.C. «MaremaTtuka: anreOpa u Havaia
MaTeMaTUYeCKOro aHalu3a, reomeTpusa. Anredpa W Hayanla MareMaTuueckoro aHammza. 10 kiacc.
ba3oBblii ypoBeHBY. YUEOHUK AJIs yUaIIUXCsl 00Ie00pa30BaTeIbHBIX OPraHU3AIIHIA;

2. Mepznsax A.I'., Homuporckuii JI.A., ITononckuit B.b., SIlxkup M.C. «MatemaTuka: anredpa u Havaiga
MaTeMaTHYECKOro aHaln3a, reoMeTpus. Anredpa M Havajla MaTeMaTH4ecKoro aHammsa. 11 kiacc.
ba3oBblil ypoBeHb». YUeOHUK AJIs yyaluxcsi o01ieo0pa3oBaTeIbHbIX OpraHu3allHii;

3. Mepznsik A.T'., Homuposckuii [[.A., [Tononckuii B.b., Sxkup M.C. «Martematnka: anredpa U Hadamsa
MaTeMaTH4YeCcKoro aHaimza, reomerpus. ['eomerpusa. 10 kmacc. ba3oBelii ypoBeHB». YUEOHHMK IS
ydamuxcst 001eoopa3zoBaTeIbHbIX OpraHu3aIuii;

4. Mep3msak A.I'., Homuposckuit JI.A., [Tononckuii B.b., Axkup M.C. «Maremartuka: anredpa u Hadajaa
MaTeMaTHYeCKOro aHaiusa, reomerpus. l'eomerpus. 11 xmacc. ba3oBblii ypoBeHb». YUEOHHMK JUIs
yuanmxcs o01eo0pa3zoBaTebHbIX OpraHU3alHii.

MeTtoanyeckue mocoous:

1. bynko E.B., Mep3nsak A.I'., Homuposckuii J[.A., [Tonouckuii B.b., Axup M.C. «Matemaruka: anredpa
U Hayajla MaTeMaTHUYeCKOro aHajau3a, reoMerpus. AnreOpa M Havaja MaTeMaTH4ecKoro asaiusza. 10
kiacc. ba3oBblit ypoBeHb». MeToanueckoe nocooue;

2. byuko E.B., Mep3nsk A.I'., Homuposckuii /[.A., [Tononckuii B.b. Sxup M.C. «Martematuka: anredpa
U Hayajla MaTeMaTHYeCKOro aHajau3a, reoMeTpus. AnreOpa ¥ Havajga MaTeMaTHYecKoro axammza. 11
kJacc. ba3oBblil ypoBeHb». MeToanueckoe nocoodue;

3. bynko E.B., Mep3msak A.I'., Homuposckuii [I.A., [Tononckuit B.b., SIxkup M.C. «Maremaruka: anredpa
Y Hayaja MaTeMaTH4ecKoro aHanusa, reomerpus. ['eomerpust. 10 knacc. ba3oBbiil ypoBEeHbY.
HNudopmanus 06 ucno1b3yeMbIX TEXHOJOTUSIX U MeTOaX 00yYeHHU .

OcHoBHas popma opraHu3aui 00pa30BaTEIBHOTO MPOIECCa — KIIACCHO-YPOYHAs CHCTEMA.
[TpenycmarpuBaeTcs MpUMEHEHHUE CIEAYIONUX TEXHOJIOTUI 00yUYeHHUS:

- TpaJAULIMOHHAS KJIACCHO-YPOYHAsI

- UTPOBBIE TEXHOJIOTUHU

- 3JIEMEHTHI IPOOJIEMHOT0 00YUEHHUS

- TEXHOJIOTUHU YPOBHEBOH Au(depeHnanuu

- 3JJ0pOBbeCcOEpETarIINe TEXHOJIOTUN

- UKT

®opMbl OpraHu3alMu y4eOHOH JefATeJJLHOCTHM Ha Yypoke: QpoHTaJIbHAs, WHIUBUAYaAIbHAs,
TpyNIoBasi, a TAaKXKe caMOCTOsATeNbHAas paboTa, UccaeoBaTeNbckas paboTa, mpakThuueckas padoTa.

Buast m  ¢opMbI NPOMEKYTOYHOI0O M MTOrOBOr0 KOHTPOJISA: TIEpEeBOAHAs  aTTecTalus,
MPOMEKYTOUHBIN, MpPeayNpeauTeIbHbI KOHTPOJIb; KOHTPOJbHBIE PAaOOThI, TECThI, CAMOCTOSITEIbHBIC
pabotsl Ha ypoke Ha 15-20 MuH.
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Jluct cornacoBaHus k gokyMmeHTy Ne 219 ot 29.02.2024
WHuumatop cornacoBanus: Myxutosa U.[
CornacoBaHue nHnyumpoBaHo: 29.02.2024 13:10

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Cacuynnos UN.®. 29.02.2024 - 13:11

[okymeHT co3naH B anekTpoHHon copme. Ne 219 ot 29.02.2024. WcnonHutens: Hacnbynnosa &.LL. N IIEKTPOHHbIA
Ctpanuua 16 us 16. CtpaHuua cosgara: 29.02.2024 13:22 =¥ TATAPCTAH



